Pabdouas mporpamMma o MmareMaTuke B 5-9 kjaccax (0a30Bblil YPOBEHB).

B 5-6 k1. - 5 4. B Heneso (MatemaTuka).

B 7-9 k1. - 3 u. B Henes10 (Aaredpa); 2 4. B Henesto (I'eomerpus). 1 4. B Hexesio (BepositHocTh 1
CTATHCTHUKA).

Hroro: 952 .

COJEP)KAHUE
COJIEP’KAHUE YYEBHOI'O KYPCA

5 KJIACC

Hamypanvuvie uucna u nynp

HatypanbsHoe uncno. Psn Hatypaneubix uncen. Yucno 0. M3o0pakeHre HaTypalbHBIX YUCEN TOUKaMHU
Ha KOOPJIMHATHOM (YUCIIOBOI) MPSMOM.

[lo3uuuoHHas cucrema cuucleHHs. Pumckas Hymepanus Kak NPHUMEpP HENO3ULMOHHOM CUCTEMBI
cuMclIeHUs. [lecaThuHas cucTeMa CUUCIICHUS.

CpaBHEHHE HATypaJbHBIX YHWCEIl, CPaBHEHHE HATypalbHbIX uducesn ¢ HylnéM. CrnocoObl cCpaBHEHUS.
OxpyrieHue HaTypalbHbIX YUCEIL.

CrnoxeHue HaTypalbHBIX YHMCEN; CBOWCTBO HYJISI IPU CIOXEeHUU. Brruntanue xak neiictBue, oopaTHoe
CJIOKEHUIO. Y MHOKEHUE HATyPAJIbHBIX YHCEII; CBOWCTBA HYJIS U €UHULBI [IPY YMHOXKEHUU. JleJleHne Kak
neiicTBue, oOpaTHOE yMHOXKEHUIO. KOMIIOHEHTHI IeHCTBHIA, CBA3b MeXIy HUMH. IIpoBepka pesyibTara
apupmeTnyeckoro neiictBus. llepemecTuTensHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHUS, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonp3oBanne OykB Uisi OOO3HAYEHHsT HEU3BECTHOIO KOMIIOHEHTa U  3allUCH  CBOWCTB
apu(pMeTHYECKUX ACUCTBUIL.

Jlenurenu U KpaTHbIE 4YUCIA, Pa3jIoKEeHHE HAa MHOXUTenu. IIpoctsie u coctaBHble yucna. IIpusHaku
JeInMocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM.

CreneHp ¢ HaTypaJbHBIM [TOKA3aTeIeM. 3alkCh YUCIIA B BUJIE CYMMBI pa3psAaHbIX CIaracMbIX.

UucnoBoe BbIpakeHHE. BplunciaeHUE 3HAYEHUN YHUCIIOBBIX BBIPAXKEHUMN; MOPSIAOK BBIIOIHEHUS
neiictBuil. Mcronb30BaHue MPU BBIYUCICHUAX IEPEMECTUTENIBHOTIO U COUETATEILHOIO CBOWCTB (3aKOHOB)
CJIOKEHUS U YMHOKECHMS, PaCIPEACIIUTEIBHOIO CBOMCTBA YMHOKCHHUS.

/Jlpoou

[IpencraBnenue o qpodu kak crnocobe 3anucu 4acTu BeanuuHbl. OObIKHOBEHHBIE Ipoou. [IpaBuibHBIE
U HeTpaBWIbHBIE IpoOu. CMmemanHast JpoOb; MpeAcTaBiIeHue CMEIIaHHOW Apo0u B BHJIE HEMPABUILHON
IpoOu W BbIIETCHUE ENION YacTH YMClia U3 HeNpaBWIbHON apobu. M3o0paxkeHue npobeil ToukamMu Ha
qucioBoi mpsimoir. OcHOBHOE cBOWCTBO npobu. Cokpamienue apobei. [lpuBenenue apodbu Kk HOBOMY
3HameHareno. CpaBHeHHE ApOOEii.

Cnoxxenue u BBIYUTAHHE ApoOel. YMHOXKEHHME M JelieHHe ApoOeii; B3auMHO-0OpaTHBIC ApOOH.
HaxoxeHue yacTu 1esnoro U Lesoro 1o ero 4acTu.

Hecsatnunass 3amuck Apobeid. IlpencraBinenune aecATHUHOM JpoOM B BUAEC OOBIKHOBEHHOM.
N300pakeHne NecATUYHBIX ApoOei ToukaMu Ha YUCIOBOM mpsiMoii. CpaBHEHHE AECATHUHBIX IPOOCH.

Apudmernueckne 1eHCTBHS € AECATHUHBIMU ApoOsMH. OKpYTIIEHHE JeCATUYHBIX APOOEH.

Pewenue mexcmoewvix 3adau

Pemenne TeKCTOBBIX 33124 apudMeTHuecKuM criocodom. Pemenue ornueckux 3anad. Pemienue 3agad
nepedopoM BCeX BOSMOXKHBIX BapUaHTOB. Mcronp30BaHNe PU PEIICHUH 3a/1a4 TaOJIUI] U CXEM.

Pewenue 3ana4, cogepkalux 3aBUCUMOCTH, CBA3BIBAIOLINE BEJIMUYUHBL: CKOPOCTh, BPEMS, PACCTOSIHUE;
[IEHa, KOJHMYECTBO, CTOMMOCTh. EJAMHUIIBI M3MepeHHs: Macchl, 00bEéMa, IEHBI; PAaCCTOSIHUSA, BPEMEHH,
cKkopocTH. CBsI3b MEXAY €IMHULIAMU U3MEPEHMSI KaXK101 BETUUHMHBI.

Perienne OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBneHne JaHHBIX B BUJE TaOJIUI], CTOJIOYATHIX AUATPAMM.

Hacnaonas ceomempusn
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Harnsaneie npeacraBneHus o Gpurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd, yroJl, JIOMaHas,
MHOT'OYT'OJIBHUK, OKPY>KHOCTb, KpyT. YT0JI. IIpsMOH, OCTpBIA, TynOW U pa3BEPHYTHIN YIJIBL.

JUinHa OTpe3ka, METPUYECKHE €OUHMIBI JIUHBL. J[JIMHA JIOMaHOH, NEpUMETpP MHOIOYTOJIbHUKA.
N3mepenue v NoCTpOEHHE YIJI0B C MOMOLIBIO TPAHCIIOPTHUPA.

Harnsanele npencraBieHust o Gurypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK; MPSIMOYTOJBHHK, KBaJaparT;
TPEYTOJIbHUK, O PaBEHCTBE (pUryp.

N3obpakenue ¢uryp, B TOM ymcie Ha kierdaroi Oymare. [loctpoenue xoHdurypaumit u3 yacreit
NpSMOH, OKPYKHOCTH Ha HETMHOBAHHOHM U KiieTuaTol Oymare. Mcnonb30BaHHE CBOMCTB CTOPOH M YTJIOB
IPSIMOYTOJIbHUKA, KBAJpaTa.

[Inomaap nNpssMOYrojJbHUKAa U MHOIOYTOJIBHUKOB, COCTaBJIEHHBIX U3 NPSAMOYTOJIBHUKOB, B TOM YHCIIE
¢buryp, n300paxxEHHBIX Ha KJIeTyaToil Oymare. ENuHUIIBI M3MEpEeHHS TUTOIIAIH.

Harnsanele npeacTaBieHuss 0 MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBIM Mapaiienenunes, Kyo,
MHOTOrpaHHHUKH. M300pakeHne MpOCTEHIINX MHOTOTPAaHHUKOB. Pa3BépTku Kyba M mapajuieienumena.
Co3pmanue Mozeneil MHOTOrpaHHUKOB (M3 Oymaru, MpoBOJIOKH, TUIACTUIIMHA U JP.).

O0BEM pAMOYTOIBFHOTO Napaenenunena, Kyoa. Enununs: n3mepenus o0bEMa.

IJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEH ITPOT'PAMMBI
KYPCA
OcBoenue yueOHOTO Kypca «MartemaTtuka» B 5S—6 Ki1accaX OCHOBHOHM IIKOJIBI JOJKHO 00€CTieuyuBaTh
JOCTIDKEHHE CIIETYIOINX IPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:
S knace
Yucna u évluucnenus
* [loHumMaTh ¥ TPaBWIBHO YNOTPEONATh TEPMHUHBI, CBA3aHHBIE C HATypaJbHBIMU YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUIHBIMU APOOSIMHU.
= CpaBHMBAaTh U YHOPSIOYMBATH HATypalbHbIE YHWCIA, CPAaBHUBAaTh B TNPOCTEHIINX CIydasx
OOBIKHOBEHHBIE APOOH, JECATUIHBIE JPOOH.
= (COOTHOCUTh TOYKY Ha KOOPJMHATHOM (YMUCIIOBOI) MPSMOM C COOTBETCTBYIOIIMM €W YHUCIOM U
n300pakaTh HaTypaJbHbIC YHCIIa TOYKAMH HA KOOPIUHATHON (YMCIIOBON) MPSIMOH.
* BpInonHATh apupMETHUECKUE NIEHCTBHS ¢ HATYpaJbHBIMU YHUCIIAMHU, C OOBIKHOBEHHBIMU JPOOSIMHU B
MIPOCTEUIINX CITyYasix.
= BBINONHATE NPOBEPKY, IPUKHUIKY PE3yIbTaTa BEIYUCICHHA.
=  OKpyrasTh HaTypaJIbHbIE YHCIIA.
Pewenue mexcmoewvix 3adau
* Pemarh TEKCTOBBIE 3aJaud apUPMETHUYECKHMM CHOCOOOM M C TIOMOIIbI0 OPraHM30BaHHOIO
KOHEYHOT0 niepedopa BceX BO3MOXKHBIX BAPUAHTOB.
* Pemarte 3agaud, CcoAepXKallde 3aBUCHUMOCTH, CBS3BIBAIOLINE BEJIWYMHBL: CKOPOCTh, BpEM,
paccTosiHue; IIeHa, KOJTMYECTBO, CTOMMOCTb.
* lcnonb30BaTh KpaTKUE 3aMHMCH, CXEMBI, TAOIHUIIBI, 0003HAUEHUS MPU PEIICHUH 3a]1a4.
= [lonb30BaThCsi OCHOBHBIMU €MHUIIAMU M3MEPEHHS: IIEHBI, MAaCChI; PACCTOSHUS, BPEMEHHU, CKOPOCTH;
BBIpa)KaTh OJJHU €IMHUILIBI BEIMYMHBI Yepe3 IpyTHe.
= l3Bnekarb, aHaJIM3UpPOBATh, OICHMBATh MHGOPMAIMIO, NPEACTAaBICHHYI0 B Talnuie, Ha
CTOJIOYATON AMarpamMme, MHTEPIPETUPOBATH NPECTABICHHBIC JaHHbIC, NCIIOIH30BATh JAHHBIC MIPU
peleHnH 3aj1ay.
Hacnaonan ceomempusn
= [lonp30BaTbCsi TEOMETPUYECKMMHU TMOHATHAMU: TOYKa, TpsAMas, OTPe30K, JIyd, YroJ,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.
* [lpuBoauTh TpUMEPHl OOBEKTOB OKPYXAIOIIEro MHUpPA, HUMEIOMHUX (OpMy HM3YUECHHBIX
reoMeTpuIecKux uryp.
* lcnonb30BaTh TEPMUHOJOTHIO, CBA3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA; ¢ MHOTOYT'OJbHUKAMU:
yTroJl, BepIlInHa, CTOPOHA, TUArOHaJb; C OKPYKHOCTBIO: PaIUyC, TUaMETp, LEHTP.
= M300pakaThb M3yueHHbIE T'€OMETpPHUYECKHE (UTYypbl Ha HEIMHOBAHHOW M KJIEeT4aTol Oymare c
MOMOIIBIO ITUPKYJISA U TINHEHKH.
* HaxoauTh JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOMIbIO JIMHEHKH, CTPOHTH
OTpPE3KH 33/IaHHON JJIMHBI; CTPOUTH OKPYKHOCTH 3aJJaHHOTO pajinyca.
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Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MNPSIMOYTOJIBHUKA, KBajgpara Uil HMX IOCTPOCHHUS,
BBIUMCIJICHUS IJIOUIA/IU U IEPUMETPA.

Bbluncnare mepuMerp W IJomiaab KBajApaTa, NPSMOYTOJIbHUKA, (UTYp, COCTaBICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM YHUCIie PUTyp, N300pakEHHBIX Ha KJIeTYaToi Oymare.

[Tonp30BaTbcss OCHOBHBIMH METPUYECKHMHU €IMHUIIAMHU W3MEPEHUS JUJIMHBI, TUIOIIAIN; BBIpaXaTh
OJTHH €JIMHULIBI BEJTMYUHBI Uepe3 ApyTHe.

Pacnio3naBate mapaiienenumnesi, KyO, HCHOJb30BaTh TEPMHUHOJOTHMIO: BEpIIMHA, peOpo TpaHb,
W3MEPEHUs; HAXOIUTh U3MEPEHHUs NapajieNenunea, Kyoa.

Brraucnare 006éM Ky0Oa, mapajuienenureaa o 3a1aHHbIM U3MEPEHUSM, MOJIb30BaThCs €ANHUIIAMU
u3MepeHus oobéMa.

Pemrate Hec0XKHBIE 321241 HA U3MEPEHHUE T€OMETPUUYECKUX BEIMYMH B IPAKTUYECKUX CUTYALUSX.

6 KJ1acc
Yucna u evtuucnenus

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHbBIE C PA3JIMYHBIMHM BHJAMH YUCEN M CIIOCOOAMHU UX 3aIlUCH,
NEPEXOAUTH (€CIH ITO BO3MOXKHO) OT OJIHOM (hOPMBI 3aITUCH YHCIIA K IPYTOi.

CpaBHMBATh M YMOPSAAOUYMBATH ILIEJIbIC YMCIA, OOBIKHOBEHHBIE U JIECATHYHBIC TpOOU, CPaBHUBATH
4KCJIa OJJTHOTO U Pa3HBIX 3HAKOB.

BbimonHATe, coyeTras yCTHbIE M NHCbMEHHBIE MPHEMBI, apUPMETHYecKue JeiCTBUA C
HaTypaJbHBIMH M  IEIbIMA  YHCIAMH, OOBIKHOBEHHBIMH W  JIECATHUYHBIMH  JPOOSMH,
MIOJIO)KUTEIBHBIMU ¥ OTPULIATEIBHBIMU YHCIIAMHU.

BblunMcnATe 3HAYEHHWS] YNCIIOBBIX BBIPAKEHUM, BBINOJIHATH MNPUKUIAKY M OLEHKY pe3yibTara
BBIUMCIICHUH; BBINOJHATH NpeoOpa3oBaHUS YHCIOBBIX BBIPAXEHWH Ha OCHOBE CBOWMCTB
apu(pMeTHIECKUX ACHCTBUI.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW IMPSIMOM C COOTBETCTBYIOIIMM €H YHCIOM M H300pa)xarb
4KCJla TOYKaMU Ha KOOPAWHATHOW MPSIMON, HAXOAUTh MOJYJIb YUCIIA.

CoOTHOCHUTH TOUKH B NPSIMOYT'OJILHOM CUCTEME KOOPANHAT C KOOPIAMHATAMH 3TOM TOUKH.
OKpyrasTh LeNble Yhcia U JeCATUYHbIE po0u, HAXOAUTh IPUOIMKEHUS YUCell.

Yucnosvie u 5yK6€HHble 6blpasrsceHun

[TonnMarth U ynorpeosiTh TEPMUHBI, CBSI3aHHBIC C 3aMKCHI0 CTETIEHU YHCIA, HAXOAUTh KBaJapaT H
KyO 4urcIIa, BEIYUCTATH 3HAYCHUS YUCIIOBBIX BBIPAKCHHIMA, COIEPIKALTNX CTETICHH.

[Tonp30BaTbCcsl mNpU3HAKAaMHU JEIUMMOCTH, PACKJIAAbIBATh HATypaJbHbIE YHCIA Ha MPOCTHIC
MHOKHUTEITH.

[Tonmk30BaThcs MacITaboM, COCTABIISIT IPOTIOPIIMU M OTHOIICHUSI.

Hcnonb3oBath OyKBBI JUIsi OOO3HAYEHHWs YHWCEN TPU 3alUCH MATEeMATHYECKUX BBIPAXKCHHM,
COCTaBIISITh OyKBEHHBIC BBIpXKEHUS U (OPMYJIBI, HAXOAUTHh 3HAYEHUS OYKBEHHBIX BBIPAKCHHI,
OCYIIECTBIISIsI HEOOXOUMBIE TTOJICTAHOBKHU U MpeoOpa3oBaHUsL.

HaxoauTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoegwix 3a0au

Pemrate MHOTOIIArOBBIE TEKCTOBBIC 33]1a4l apU(METUYECKIM CIIOCOOOM.

Pemarp 3amauM, CBSI3aHHBIE C OTHOLIEHUEM, IPONOPLUOHAIBHOCTHIO BEIUYMH, IMPOLIEHTAMU;
pemaTh TP OCHOBHBIE 33/1a4H HA IPOOH U TPOLICHTHI.

Pemarp 3ajmaum, conepskamye 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEJIWYMHBI: CKOpPOCTb, BpPEM,
paccrosiHAe, IIeHa, KOJIMYECTBO, CTOMMOCTB; IPOU3BOAUTEIBHOCTh, BpeMs, 00bEMa paloThI,
UCTONB3Ys apu(pMETHYECKUE NeHCTBUS, OLICHKY, IPUKHU/IKY; IOJIb30BATHCS €MHULAMH U3MEPEHUS
COOTBETCTBYIOIINX BEJIUYMH.

CoctaBisaTh OYKBEHHBIE BEIPRKEHUS 110 YCIOBHUIO 331a4H.

W3BnekaTh MHPOPMALIUIO, IPEJCTABICHHYIO B TaOMUIIaX, Ha JIMHEHHOM, CTONIOUATON MM KPYTOBOU
auarpammax, UHTEpIpPETUPOBATh MPEACTABICHHbIE JaHHBIC; MCIIOIb30BaTh AAHHBIE IIPU PEUICHUU
3a1ad.

[IpencraBnsaTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUII, IMHEHHOW U CTOIOYATON qUarpamm.

Hacnaonan ceomempusn
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* [lpuBoauTh TpUMEPHl OOBEKTOB OKPYXAIOIIEro MHUpPA, HUMEIOMHUX (OpMYy HM3YUECHHBIX
TE€OMETPHUYECKUX IUIOCKMX M TMPOCTPAHCTBEHHBIX (HUTYp, MPUMEpPbI PABHBIX M CHMMETPUYHBIX
duryp.

* H300pakaTb C MOMOILIBIO LHPKYJS, JUHEHKH, TPAaHCIOPTUpA HA HEITMHOBAHHONW M KIJIETYATOU
Oymare U3y4YeHHbIE IUIOCKUE reOMeTpUdecKkre GUrypbl U KOHPUTypauu, CAMMETPUYHbIE (PUTYPBI.

* [lonp30BaTbCsi TEOMETPUUECKUMH TOHITHUSMHU: PABEHCTBO (UTYpP, CHUMMETPHS; HCIOJIH30BAThH
TEPMUHOJIOTUIO, CBA3aHHYIO C CHMMETPHUEN: OCb CUMMETPHUH, LICHTP CUMMETPUHU.

®* HaxoguTh BEIWYMHBI YITIOB U3MEPEHUEM C IIOMOILBI0 TPAHCIIOPTHPA, CTPOUTH YIJIbl 33aJaHHOU
BEJIMYUHBI, II0Jb30BATHCS IMPHU PEUICHUU 3a]ad TpagyCHOM MEpOH YIJIOB; paclo3HaBaTb Ha
4YepTeKax OCTPBIN, IPAMOU, Pa3BEPHYTHIM U TYIIOU YIJIBL.

® BpUHCIATH JUIMHY JIOMAHOW, IIEPUMETP MHOTOYTOJIbHUKA, ITOJIb30BAThCA €IUHULIAMHU U3MEPEHUS
JUIVHBI, BBIPA’KATh OJHU €AVHULIBI U3MEPEHUS JJIMHBI Yepe3 IpyTrue.

= HaxoguTh, UCIIONIB3Ysl YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMs TOYKAMH, OT TOYKHU
J10 NIPSIMOU, JUIMHY ITyTH HAa KBAaJpPaTHOM CETKeE.

*  BpIUUCIATh MJIOMIAAL (PUTYp, COCTABIEHHBIX M3 MPSAMOYTOJIBHUKOB, UCIOIb30BaTh pa30OMEeHUE Ha
NpSMOYTOJIbHUKH, Ha paBHbIE (UIYpHI, TOCTpaMBaHUE [0 MPSIMOYTOJIbHHUKA; MOJIb30BATHCS
OCHOBHBIMM E€IUHULIAMU M3MEpPEHUs IUIOLIAAH; BBIpAXKaTb OJHU EIMHULIBI U3MEPEHUS ILIOLIANU
gyepes Apyrue.

* Pacrmo3HaBaTh Ha MOJAENSAX M H300paXKEHUSAX MUPAMUIY, KOHYC, LMIMHIpP, HCHOJIB30BAThH
TEPMUHOJIOTHIO: BEpINHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

= M300paxkaTh Ha KJI€TYATON Oymare mpsMOYTOJIbHBIHN MapasuieIenune.

* Bpuuciate 00bEM  MPSIMOYTOJBHOTO Mapajuleienuriena, Ky0a, TOJIb30BaThCS OCHOBHBIMU
eIMHUIIAMU U3MEPEHUs 00bEMA; BBIPAXKATh OJHU €IUHHIIBI U3MEpEeHUs: 00bEMa uepes Ipyrue.

= Pemare HECIOXHBIE 33Ja4¥ Ha HAXO0XACHUE TEOMETPUUYECKUX BEIUYMH B IPAKTHUYECKUX
CUTyalusXx.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ pe3yJbTaThl ~ OCBOGHMS  IporpaMmbl  ydeOHOro  mpeamera  «MaremaTukay
XapaKTepU3yOTCS:

IIarproTHYecKkoe BOCIMTAHUE:

MIPOSABJIEGHUEM MHTEpeca K NPOLUIOMY M HACTOSILEMY POCCHUHCKOM MAaTeMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHIKCHMSAM POCCUHCKHUX MAaT€MATHUKOB M POCCUHCKOM MAaTE€MaTHYECKOW IIKOJIBI, K
MCTIOJIb30BAHUIO 3TUX JOCTHXKEHUH B PYTUX HAyKax M MPUKIAJIHBIX cepax.

I'paxxnaHckoe H JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0SI3aHHOCTEN IpaXKIaHWHA U peajM3ally ero MpaB, IPECTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX ()YHKIMOHHPOBAHUS  PA3MUYHBIX  CTPYKTYp, SIBICHHH, HpoLexyp
rpaxkJaHcKoro oOrmiecTBa (BBIOOPHI, OMPOCH! U TIp.); TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKUX MPOOiIeM,
CBSI3aHHBIX C IPAKTUUYECKUM NPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAHHEM BaXHOCTH MOpPAJIBHO-
ATUYECKUX IPUHLHUIIOB B I€ATEIbHOCTU YUEHOTO.

TpyaoBoe Bocnuranue:

YCTAaHOBKOM HAa AaKTUBHOE Yy4acTHE€ B pPEIIEHWHM [PAKTUUYECKUX 3aJad  MaTeMaTH4eCKOn
HaNpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHYeCKOro 0Opa3oBaHUS HA MPOTSDKEHUH BCEH JKU3HU
IUIL YCTICIIHOM NMpOo(eCcCHOHAIBHONW JEesTeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHMIA; OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHAMBHUIYAJIbHON TpaeKTOpUM OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C yYETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

ICTETHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MAaTEMaTHUYECKUX 00BEKTOB, 3a/1a4,
pELIEHNH, pacCyKECHUI; YMEHUIO BUJETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAIe B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX HpEICTAaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHA YEIOBEKA, IPUPOABI U 00IIeCTBA, HOHUMAHUEM MAaTEeMAaTUYECKON HayKH Kak
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cdepbl 4eT0BEUECKON NEesITeTbHOCTH, 3TAaNoB €€ Pa3BUTUS U 3HAUMMOCTH JUIS PA3BUTHUS LUMBUIN3ALINY;
OBJIAJICHUEM $I3BIKOM MaTEMAaTUKM U MaTeMAaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHpA;
OBJIaJICHUEM NPOCTENIIMMH HaBbIKAMU HCCIIEI0BATENBCKON AEATEIbHOCTH.

Pusuyeckoe BOCIUTaAHHE, (JOopMUPOBaHHE KYJbTYPbI 310POBbSI H SMOLMOHAJIBLHOI O
Os1aromosty4us:

TOTOBHOCTBIO IIPUMEHSATh MAaTEMaTUUYECKHE 3HAHUS B MHTEPECAX CBOEIO 370POBbs, BEAECHUS 30POBOIO
o0Opaza KH3HHM (370pOBOE MUTAHWUE, COAJAHCHPOBAHHBIA PEXUM 3aHATUH M OTAbIXa, pPETyJspHas
¢u3nueckas aKTUBHOCTH); C(POPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHH, MPHU3HAHUMEM CBOETrO IpaBa Ha
omKMOKyY M TAaKOTO e IpaBa JPyroro 4eaoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHE:

OpHEHTaIel Ha MPUMEHEHUEe MaTeMAaTUYeCKUX 3HAHWUN JJIS pelIeHus 3a/1a4 B 00JacTH COXPAaHHOCTH
OKpYy)Kalollled cpenabl, IUIAaHUPOBAHMUSA IIOCTYNIKOB M OLEHKM MX BO3MOXXHBIX IOCJIEICTBUN JUIS
OKpY’Kalollel Cpebl; OCO3HAHMEM TIJIO0AIBHOTO XapakTepa HKOJOTHYECKUX MpodiieM U IMyTed Hux
peLIeHuS.

JInYHOCTHBIE pe3yabTaThl, 00eceYHBAONINE ATANTANNIO 00y4aI0IIerocss K H3MEeHAIOINMCS
YCJIOBHAM COLMANBLHOM M NPUPOAHOH Cpelbl:

TOTOBHOCTBIO K JIGHCTBUSM B YCIOBUSX HEOINPEAEIEHHOCTH, IOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AESITEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS y APYTUX JIIOJEH,
npuoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIIH U3 OTbITA APYTHUX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWUH, B TOM 4Yucie (HOpMyTUpOBaTH UICH, MOHATHUS,
TUNOTE36l 00 OOBEKTaX M SABICHHUAX, B TOM YHWCJIE paHEE HE M3BECTHBIX, OCO3HABaTh JAE(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATD CTPECCOBYIO CUTYAIHIO KaK BHI3OB,
TpeOyIomMii KOHTPMEp, KOPPEKTUPOBATh NPUHMMAEMble pELICHHS M JeHcTBUA, (HOPMYIHPOBATH U
OLIEHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble  pe3ysibTaThl OCBOCHHMS IPOrpaMMbl  ydeOHOro mpeamera «MaremaTukay
XapaKTepU3YIOTCS OBJIAJCHUEM VHUBEPCANbHLIMU NOZHABAMENbHLIMU OeliCmEUAMU, YHUBEPCANbHBIMU
KOMMYHUKAMUGHBIMU OelCMBUAMU U YHUBEPCATbHLIMU PeYSIAMUGHBIMU OeliCEUAMU.

1) Vuueepcanrvhvie nosnasamenwvHbvle Oelicmgus obecneuugarom  Gopmuposanue  6A308bixX
KOCHUMUBHBIX ~NpOYeccos obyuarowuxca (oceoenue Memooo8 MNOZHAHUAL OKPY*CAIowe20 Mupa,
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetl).
ba3oBble JlornyecKkue NeMcTBHA:

" BBIABISAITH M XapaKTEPU30BaTh CYIIECTBEHHbIC NPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB, MOHSATHIA,
OTHOLICHUHA MEXAy MOHATUAMH; (HOPMYyIUPOBATH OIpPENENICHUs] MOHATUN; YCTaHABIMBAThH
CYILIECTBEHHBIN MPHU3HAK KJacCU(UKAIMK, OCHOBAHUS JUIA OOOOIEHHS M CPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

* BOCIPHHHUMATh, (opMynupoBaTh M  MPeoOpa3oBBHIBATH  CYXXICHHUS:  yTBEpAMTENbHbIE U
OTpHLIATENIbHBIC, €TUHUYHBIC, YACTHBIEC U O0IUE; YCIOBHBIE;

" BBIIBISATH MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TNPOTUBOpEUMs B (PaKTax, JAHHBIX,
HAOMIOACHUAX M YTBEPXKACHMAX; TMpengaraTb KPUTEPUM JJIsl BbISBICHUS 3aKOHOMEPHOCTEU
U IIPOTUBOPEYUL;

=  JenaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX U MHAYKTHBHBIX YMO3aKJIIOUECHUH,
YMO3aKJIOUEHHM 110 AHAJIOTUU;

* pa30uparh J0KA3aTENCTBA MATEMATUIECKUX YTBEPKACHUH (IIPSIMbIE U OT IPOTUBHOTO), IPOBOAMUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE ~ JOKa3aTelbCTBA  MaTeMaTHYeCKUX  (DaKTOB,  BBICTPaMBATh
apryMEHTalWIO, TMPUBOJUTH MPUMEPHl M  KOHTPIPUMEPBI; OOOCHOBBIBATH COOCTBEHHBIE
paccyxacHus,

= BRIOMpaTh crocod® perieHus y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO BapHAHTOB PELICHMS,
BbIOMpPATh HanOoJIee MOIXOAAIINHA ¢ YYETOM CaMOCTOSITEIbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

" JCMOJIb30BaTh BOIMPOCHI KaK MCCIENOBATEIbCKHMM WMHCTPYMEHT TO3HaHUS; (OPMYJIHpPOBATH
BOIMPOCHI, (PUKCHPYIOLIUE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATENILHO YCTaHABIMBATh UCKOMOE U
naHHOe, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TMO3UITUIO, MHEHHE;
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ONpoOBOAUTL IIO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN OKCIICPUMCHT, HC6OJ'H>I_HOG
HCCIICZIOBAaHHE II0 YCTAaHOBJICHHUIO OCOOCHHOCTCH MaTeMaTHUeCKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEKTY COOOM;

CaMOCTOSTENILHO  (POpMYyTUpPOBaTh OOOOIIEHHWS W BBIBOJALI IO pe3yJibTaraM MPOBEASHHOTO
HaGHIO,HeHI/ISI, HCCIICAO0BaHNA, OLICHUBATH HOCTOBCPHOCTHL IMOJIYUCHHBIX PC3YyJIbTATOB, BBIBOOOB H
000011IeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIABUTaTh MPEAMOJIOKEHUS O €ro
Pa3BUTHU B HOBLIX YCJIOBUSAX.

Padora ¢ undopmanmueii:

2)

BBISIBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUH, JTAHHBIX, HEOOXOAUMBIX JUIS PELICHHUS
3aJauu;

BbIOMpPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MH(POPMAIUIO Pa3IUYHBIX
BUJIOB U (DOPM IIPECTABICHHUS;

BbIOMpaTh hopMy mpeacTaBieHUss HUH(GOPMAIMA U MIUTIOCTPUPOBATH pelIaeMble 3a7auyd CXeMaMH,
JrarpaMMaMu, HHOU rpaduKoil 1 nX KOMOMHAIMSIMH;

OLIEHUBATh HAAEKHOCTH MHGOPMAIIMM 1O KPUTEPHUSIM, MPEUIOKEHHBIM  YUYHUTEIEM WIU
c(OpMyYITMPOBAHHBIM CAMOCTOSITENHHO.

Vhusepcanvhvle KOMMYHUKAMuUGHble Oelicmeus 0Oecneqyusaom c@opmuposaHHOCHb COYUATbHBIX

HABLIKOB 0OVUAIOUJUXCSL.
Oo0menmne:

BOCIIPUHMMATh U (POPMYJIMPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBHSIMM M LENSIMU OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUChMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PELIeHHUs 3a7auyi, KOMMEHTUPOBATH MOJIyUYeHHBIN pe3ynbTar;

B X0/ie 0OCYX/IEHUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TeMbl, IPOOJIEMBI, peliaeMon
3aJaud, BBICKA3bIBaTh WJIEW, HAIlEJICHHbIE HA TOMCK DPELICHHUS; COMOCTABIATh CBOU CYXICHHS C
CYXJIECHUSIMH JIpYTHMX YYacTHHUKOB JAMANOra, oOHApy>KMBaTh pa3iIMYUMe M CXOJCTBO MO3MILMH; B
KOPPEKTHOH Gopme (HopMyTHUpOBATh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;

NPEACTaBIATh  pe3yJabTaThl  PELICHUS  3a/Jaud, OKCIIEPUMEHTa, MCCICAOBaHUSA, IPOEKTa,;
CaMOCTOSATENIFHO BBIOMPATh (pOpPMAT BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3EHTAIMH U OCOOEHHOCTEH
ayJAUTOPHU.

CoTpyaHnuecTBo:

MIOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAMBUIYAIbHON pabOThI MPH pELICHUN
y4eOHbIX MaTeMaTH4YeCKHX 3a/ad; MPUHUMATh IEeJb COBMECTHOH IEsTEeIbHOCTH, IUIAHHPOBATH
OpPTraHU3aIMI0 COBMECTHOM pabOThl, pacHpenensiTh BUABI paboOT, OroBapuBaThCs, OOCYKIAaTh
MIPOLIECC M PE3YNIbTAT PabOTHI; 0000IIaTh MHEHHUS HECKOJIBKUX JTIOCH;

y4acTBOBAaTh B TPYIIOBHIX (hopmax paboThl (00CykaeHNs, 0OOMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
1p.); BBIOJHATH CBOIO YacTh Pa0OThl M KOOPAMHHPOBATH CBOM ACUCTBHUS C JPYTUMH YICHAMHU
KOMaHJIbl; OIICHMBAaTh KAadyeCTBO CBOEr0 BKJIaZa B OOWIMA MPOAYKT MO KPUTEPHUSM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnusepcanvhuvle pezynamuensle oelicmaus obecneyusaom GopmMuposanue CMulCl08blX YCMAHOBOK
U HCUBHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzanms:

CaMOCTOSITENIFHO COCTABIIATH IUIAaH, AITOPUTM pEIIeHUs 3aJauu (WIK €ro 4acTb), BRIOUPATh crocod
pemeHust ¢ yu4éToM HMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHU ¢ yu€TOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

BIIQJIETh CIIOCOOAMU  CaMOIPOBEPKH, CaMOKOHTPOIIS TMpollecca U pe3yiabTaTa PpeHICHHS
MaTeMaTHUYECKOM 3aJauH;

MPEABUAECTh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPHU PELICHUU 33]1a4i, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAHJCHHBIX OMIMOOK, BRISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ACATCILHOCTH MOCTABICHHOMN IENIM U YCIOBUSAM, OOBSICHATH
MPUYMHBI  JOCTYOKCHUS WM HEJOCTHKEHHS I1eIH, HaXOIUTh OIMHMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OTIBITY.
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TEMATHYECKOE INTAHUPOBAHHUE

S knace
Ne Koa-Bo Tema ypoxka Bo3moskHocTh
ypOKOB HCIOJb30BAHUSA
90P, YMM
1. 43 Hartypanbhble yucna. /leiicTBus ¢ HaTypalbHBIMU unciaMu | https://resh.edu.r
2. 12 Harnsaanas reomerpus. JIMHUM HA INIOCKOCTH wsubject/12/5/
3. 48 OOBIKHOBEHHBIE IPOOH
4. 10 Harnsanas reomerpust. MHOroyroyibHUKH
5. 38 JlecaTuaHbIE APOOH
6. 9 Harnsinnas reomerpus. Tena u Gpurypsl B mpocTpaHCTBE
7. 10 IToBTOpEHME
170 Htoro
6 xiacc
No Kou1-Bo Tema ypoka BosmoikHoCT
ypOKOB HCIOJb30BAHUSA
90P, YMM
1. 30 HatypanbHble yucna https://resh.edu.r
2. 7 Harmnsanas reomerpus. IIpsimelie Ha MI10CKOCTH Wsubject/12/6/
3. 32 Hpobu
4. 6 Harnsgnas reomerpus. Cummerpus
5. 6 Bripaxenus ¢ OykBamu
6. 14 Harnsaanas reomerpust. @urypsl Ha IJI0CKOCTH
7. 40 [TonoxxurenbHbIE U OTPULIATEIbHBIC YHCIIA
8. 6 IIpencraBieHue qaHHBIX
9. 9 Harnsaanas reomerpust. @urypsl B IpOCTPAHCTBE
10. 20 IToBTOpEHME
170 Htoro

Padouyas nporpamma no anredpe B 7-9 kiaaccax.

OOmiee 4Mca0 4acoB, OTBEAEHHBIX Ha H3ydeHHE Yy4eOHOro Momyns «Anredpa» ydeOHOro mpeamMera
«MatemaTtukay Ha ypoBHE OCHOBHOTO 0011ero oopasoBanusi, — 306 u. (7-9 xnaccel — 3 4. B HEJEINIO).

COJEP)KAHUE

7 knace

Yucna u eviuucnenus
PanunonajbHbIE YHCIa

JlpoOu 0OBIKHOBEHHBIE U JIECATHYHBIC, IEPEX0 OT OJHOM (opMbl 3anucu apodeit k apyroi. [Tonarue
palMOHAIBHOTO YHCIIa, 3alKMCh, CPABHEHUE, YHOPSI0UYMBAaHUE PALlMOHANBHBIX YHCEN. ApHU(pMETHYECKHUE
JeWCTBUS C pallMOHATIBHBIMH YHcIaMu. Perenue 3a1au u3 peajabHOI NPaKTHKKU HA YacTH, Ha TPOOH.
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CreneHb C HaTypaJbHBIM IIOKa3aTeleM: OIpeesieHne, IMpeoOpa3oBaHUE BBIPAKECHUH Ha OCHOBE
OIIpeCIICHUS.

[IponeHThI, 3amuch MPOLIEHTOB B BUE ApoOU U ApOOH B BHJE NMPOLEHTOB. TpH OCHOBHBIEC 33a1auyd Ha
IIPOLIEHTBI, PELIEHUE 3a/1a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne MPU3HAKOB AEITUMOCTH, Pa3JI0KEHNE HA MHOKHUTENIN HATYPAJIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpSAMasi U 0OpaTHast IPOIOPLHUOHATBHOCTH.

Anzebpauueckue eviparxcenus

IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpeMEeHHOM. lIpencraBieHue 3aBUCUMOCTU MEXAY
BEJIMYMHAMU B Buze (hopMyIibl. Beraucnenus no ¢popmynam.

[IpeoOpazoBanne  OYKBEHHBIX  BBIPDAKECHUH, TOXICCTBEHHO  paBHbIE  BBIPAXKEHUS, MpaBHIIa
npeoOpa3oBaHusl CyMM U TPOM3BEICHUH, TNpaBHia PACKPHITUS CKOOOK M TPHUBEICHUS IMOJOOHBIX
CJIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIEM.

Opnowiensl W MHorowieHsl. CreneHb MHorouneHa. (CroxeHHe, BBIYUTAHHE, YMHOXKEHUE
MHOrouseHoB. DOopMysbl COKpAIIEHHOIO YMHOKEHUS: KBaJpaT CyMMbI U KBaapaT pazHocTH. Dopmyna
Pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOTrOWICHOB HA MHOXKUTEH.

Ypasnuenus

VYpaBHeHHe, KOpEeHb YPaBHEHUS, ITpaBUiIa MPeoOpa3oBaHus ypaBHEHUS], PAaBHOCUIBHOCTD YPAaBHEHHH.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIIO KOPHEH JIMHEWHOIO YpaBHEHHUs, pELICHUE
JUHENHBIX ypaBHeHUH. COCTaBI€HHE ypaBHEHUM [0 YCIOBHIO 3aJauM. PelleHne TEeKCTOBBIX 3ajad C
[IOMOILBIO YPAaBHEHUIA.

JIuHeiiHOe ypaBHEHHUE C JBYMs NEpEeMEHHBIMH U ero rpaduk. Cucrema JIBYX JIMHEHHBIX ypaBHEHHUH C
IBYMsl TE€peMEHHBIMHU. PelieHne cucteM ypaBHEHHH crocoOOM MOJACTaHOBKHU. llpumepsl perieHus
TEKCTOBBIX 3a/1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

Koopounamut u cpagpuxu. @ynukyuu

Koopaunata Touku Ha npsmoid. UucioBele NPOMEXYTKH. PaccTosHMe Mexay IByMsS TOYKaMU
KOOPJAMHATHOU IIPSIMOM.

[IpsimoyronpHas cuctema KoopauHaT, ocu Ox u Oy. Abcuucca U OpJMHATa TOYKH Ha KOOPAMHATHON
iockoctu. [IpuMeps! rpadgukoB, 3a1aHHBIX GopMynaMu. UteHne rpa)ukoB pealbHbIX 3aBUCUMOCTEH.

[onstne ¢ynkuun. [papux ¢ynkumu. CpoiictBa ¢yHkuumil. JluneiiHas ¢ynkuus, e€ rpaduk.
I'paduueckoe perieHne TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 kinacc

Yucna u éviuucnenus

KBangparusiii kopenb u3 yucina. [lonstue o0 mppanuoHasbHOM uucie. JlecaTudHble MPUOTMHKEHUS
uppanuoHanbHbBIX yHcend. CBOHCTBA apu(METHUYECKHUX KBaJpPAaTHBIX KOpPHEM W HMX NPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYMCICHUSAM. J{eficTBUTENbHBIEC YHCIA.

Crenens ¢ 1enpIM MoKa3zareaeM U e€ cBoiicTBa. CTaHgapTHas 3allych YHUCIa.

Anzebpauueckue eviparxcenus

KBaznpaTHslii TpEXUiieH; pa3ioKeHNE KBAaIPaTHOTO TPEXUIEHA HA MHOKUTENH.

Anrebpanyeckass 1podb. OcHOBHOE CBOWCTBO anredpamveckoid apodu. CroxeHHe, BBHIYMTAHUE,
YMHOXEHHE, JelieHue anredpandeckux apoOeil. PanrionanbHble BRIpaXXEHUS U UX MTPeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, (opmyna KoOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Perienue
YPaBHEHMH, CBOSAIIMXCS K JIMHEHHBIM U KBapaTHBIM. [IpocTeiiue 1poObHO-panioHaabHbIle YpaBHEHUS.

I'paduueckast MHTEpIIpETALIUs YPAaBHEHUH C IByMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3aa4 areOpanyeckKiumM CrocoOoM.

UucnoBble HEpPABEHCTBA W MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NepeMEHHOW. PaBHOCHIIBHOCTB
HEpaBeHCTB. JIMHEliHbIE HEPAaBEHCTBA C OAHOM NepeMeHHON. CHucTeMBbl JIMHENHBIX HEPABEHCTB C OJIHOU
[IEPEMEHHOM.

Dyukyuu

[Monarue Qynkuuu. OOMacTh ONMpeAeieHUss U MHOKECTBO 3HaueHWH (yHKuuu. CrocoObl 3amaHus
(byHKIMHA.
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I'padux ¢yskuun. Yrenue cBoiictB ¢ynkuun no e€ rpaduky. Ilpumepsr rpaduxoB QyHKIWMIA,
OTpaXkarolUX PEAJIbHBIE IIPOLIECCHI.

OyHKIIUN, ONUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, MX TpaduKu.
Oyukmun y = x>,y = x°,y =\x,y = |x|. [paduaeckoe peleHie ypaBHEHHH U CHCTEM yPaBHEHHIA.

9 kJ1acc

Yucna u éviuucnenus
JlelicTBUTEILHBIE UM CJIA

PanmonanbHele 4Mcia, UppalMOHAIbHBIE YWCIIA, KOHEYHbIE W OECKOHEUHBbIE AECATHUYHBIC APOOH.
MHOXeCTBO JCHCTBUTENBHBIX YHCENT; JACUCTBUTEIbHBIC YHCIAa KaK OCCKOHEUHBIE NECATHYHBIC IPOOH.
B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXAY MHOKECTBOM JCHCTBUTEIBHBIX YMCEN U KOOPAMHATHOU
IIPSIMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YHCEI, apupMETUIECKHE JCHCTBUS C JEHCTBUTEIILHBIMU YHCIIaMHU.
N3mepenus, npudankeHust, OeHKH

PazMepsl 00bEKTOB OKPYKAIOIEro MUPa, JNIUTELHOCTh MPOLIECCOB B OKPYIKAIOIIEM MUpE.

[TpubnmxEéHHOEe 3HAUYEHUE BEIMYUHBI, TOYHOCTh NpuOmmxenus. OkpyrineHue umcen. [lpukuaka u
OLICHKA pe3yJIbTaTOB BBIYUCIICHUN.

Ypasnenus u nepasencmea
YpaBHeHUd ¢ OIHO NepeMeHHOoM

JIuneiiHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOASIIMXCSA K KBaJpaTHBIM. bUKBajpaTHOE ypaBHEHHE.
[Ipumeps! penieHys ypaBHEHUM TPETbEU U YETBEPTOU CTENCHEN Pa3I0KEHUEM HA MHOXKUTEIIN.

Pemenue 1poOHO-paIMOHAIEHBIX YPABHEHUH.

Perrenne TeKCTOBBIX 33aa4 AreOpandeckKiuM METOOM.

Cucrembl ypaBHeHUH

VYpaBHeHHe ¢ IByMs MEpPEMEHHBIMH U ero rpaduk. PermeHne cucteMm ABYX JHMHEHHBIX ypaBHEHHH C
IByMs IIEpEMEHHbIMU. PellleHne cUCTeM IBYX YpaBHEHMM, OJHO U3 KOTOPBIX JIMHEHWHOE, a APYyroe —
BTOpO# cTeneHu. ['paduueckas HHTEpIpeTalus CUCTEMBbl YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3324 aJreOpanyeckKiumM CrocoOoM.

HepagencrBa

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

PewreHne nMHENHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM. PelieHue cucTeM JIMHEHHBIX HEPAaBEHCTB C
onHoi mepemeHHoW. KBanparnele HepaBeHcTBa. ['padmueckas MHTEpHpeTanusi HEPABEHCTB U CHCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

Dyukyuu

KBanparuunas gynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIMHATHI BEPIIMHBI MapalboiIbl, OCh
CUMMETpPUHU TTapaboIIbI.

I'paduku Gynkmmii: y = kx,y = kx + b,y = k/x,y = x°,y =\x,y = |x| u ux cBoiicTaa.

Yucnoevie nocnedosamenvbHocmu
Onpenenenue u cnocodbl 3aJaHUS YUCJIOBBIX NOCTE0BATEIbLHOCTEH

[TonaTHe YMCIOBOM MOCIEAOBATEILHOCTH. 3aJaHNE TTOCIIEA0BATEIFHOCTH PEKYPPEHTHOM (popMyIioi u
¢bopmyIoi 7-TO YieHa.

Apupmernyeckas 1 reoMeTpuyecKasi IPorpeccum

Apudmernueckass u reomerpuyeckas mnporpeccuu. DOpMynbl #-rO 4ieHa apu(pMeTHUecKoll u
TEOMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N3o0pakeHne 4jaeHOB apu(PMETHUIECKON M TeOMETPUUYECKON MPOrpeccHii TOUKaMU Ha KOOPAMHATHOMN
IJI0CKOCTH. JIMHENHBIN 1 3KCIOHEHIMANIbHBIN pocT. CII05KHBIE TPOLIEHTHI.

INJIAHUPYEMBIE ITPE/IMETHBIE PE3YJIBbTATBI OCBOEHUASA PABOYEN TPOT'PAMMBI
KYPCA (ITO TOAAM OBYYEHMUA)

OcBoenne yuyeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHHs HOJKHO
obecreynBaTh JOCTIKEHHE CIEIYIONINX IPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:
7 xkaacce

Yucna u eviuucnenusn
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BobimonHATh, coderas yYCTHbIE W TNHCbMEHHBIE TNPUEMBI, apUPMETHUYECKHe ICHCTBUS C
palrOHAIbHBIMY YHCIAMU.

HaxoauTe 3HaUY€HUS YMCIOBBIX BBIPAKEHUH;, MPUMEHATH Pa3HOOOpPA3HbIE CIIOCOOBI M MPUEMBI
BBIYUCIICHUSI 3HAYCHUN JPOOHBIX BBIPAKEHHH, COAEPIKAIIMX OOBIKHOBEHHBIE M JICCATUYHBIC
IpooH.

[lepexoauth OT ogHON (hOPMBI 3amKCH YUCEN K ApYTroi (IpeoOpa3oBhIBATh JECATUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OCCKOHEUHYIO JECATHUHYIO
TpOOB).

CpaBHUBATh U YIIOPSAI0YMBATH PALIMOHAIBHBIE YHCIIA.

OxpyriasaTh uucna.

BpINONHATE NPUKUAKY M OLCHKY peE3yJibTaTa BBIYMCICHHM, OLEHKY 3HAYCHUN YHUCIIOBBIX
BBIPAKCHU.

BBINonHATE AEUCTBUSA CO CTEIIEHSAMHU C HATYyPaJIbHBIMU IIOKA3aTEIIMH.

[IpuMeHATH NpU3HAKU JETMMOCTH, PA3I0KEHUE HA MHOKUTEIN HATYPaIbHbIX YUCEIL.

Pemwlate  IIpakTHKO-OPUEHTUPOBAHHBIC  3aJadyd, CBS3aHHbIE C OTHOLUCHHEM  BEJIMYUH,
IIPONOPLUOHAIBHOCTBIO BEJIMYUH, IPOLEHTAMU; UHTEPIPETUPOBATE PE3YJILTATHI PELICHUS 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX O0BEKTOB.

Anzebpauueckue eviparxcenus

Hcnonp3oBare anreOpanyeckyto TEPMUHOJOTHIO M CHUMBOJHMKY, NPUMEHSTh €€ B Tpolecce
OCBOCHHS yu4eOHOT0 MaTepuana.

HaxoauTe 3HaueHs1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.
BreimonHATe mpeoOpa3oBaHusl IENOr0 BBIPAKEHHS B MHOTOWICH MPHUBEACHHEM MOJIOOHBIX
CJIaraeMbIX, paCKPbITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJIHOYJIEHA HA MHOIOWIEH M MHOI'OWIEHAa Ha MHOTOWIEH, NPUMEHATh
(dbopMyIIBI KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHUE MHOTOYJICHOB Ha MHOMKUTEIH C IOMOIIBIO BBHIHECEHHS 3a CKOOKH
O0IIero MHOXMWTEINS, TPYNIHPOBKH CJAaraeMblX, MNPUMEHEHHS (OpMynT COKpam&HHOTOo
YMHOKEHHS.

[IpumensTh nmpeoOpa3oBaHUs MHOTOWICHOB JJISi PEIICHHs PAa3IUYHBIX 3a]a4 M3 MaTeMaTHKH,
CMEXKHBIX [IPEAMETOB, U3 PEAIBHON IIPAKTUKHU.

Hcnonp3oBaTh CBOWMCTBA CTENEHEH ¢ HATypajJbHBIMH IOKa3aTeNsMU s IpeoOpa3oBaHUs
BBIPAKCHUM.

Ypa(menuﬂ U Hepaeencmea

Pewlats nuHEHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, IPUMEHsSs IpaBWIa Iepexona OT
UCXOJHOTO YypaBHEHUs K pPaBHOCWIbHOMY eMy. IIpoBepsTb, SBIE€TCS JIM YHUCIO KOPHEM
YPaBHEHU.

[TpumensTh rpaduyeckre METOABI P PEILICHUH JTMHEHHBIX YPAaBHEHUHA U UX CUCTEM.
[MonGupaTts mpuMepsl Map YUCeN, SBISIOMMXCS PEIICHHEM JHMHEWHOTO YPaBHEHHUS C JBYMS
[IEPEMEHHBIMHU.

CTpouth B KOOPJMHATHOU IJIOCKOCTH Tpa(UK JMHEHHOrO YpPaBHEHUS C JIByMs NEPEMEHHBIMH,
HOJB3YsICh TpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPAaBHEHUSI.

Pemrate cuctemMbl AByX JTHHEHHBIX YpPaBHEHHH C IBYMs IEPEMEHHBIMH, B TOM YHCJIEe IPpadUIeCKH.
CocTaBisATh M pellaTh JMHENHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX YPAaBHEHHMH IO YCIIOBHUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3a/1a4H ITOJIyYEHHBIN pe3yJIbTar.

Koopounamut u epagpuxu. @ynukyuu

N3006paxaTh Ha KOOPAWHATHOHN MNPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/JlaHHBIM KOOpPIUHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3aMCHIBATh YHCIOBbIE IPOMEKYTKH Ha alreOpandeckoM s3bIKe.
OTmeuaTh B KOOPAWHATHOHN IJIOCKOCTH TOYKH IO 33/JaHHBIM KOOpIMHATaM; CTPOUTH TpaduKH
JUHEHHBIX (PYHKITHA.

OnwuceiBaTh € MOMOLIbIO (PYHKIUI M3BECTHBIE 3aBUCUMOCTH MEX]IY BEIMYMHAMHU: CKOPOCTH,
BpEeMs, DPACCTOSHUE; IIeHa, KOJMWYECTBO, CTOMMOCTb; IPOM3BOAUTEIBHOCTh, BpeMs, O0BEM
paboThI.

HaxoauTe 3HaueHne QyHKIMM 1O 3HAYCHUIO €€ apryMeHTa.
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8 ki1ace

[lonumaTs Tpaduueckuii cnocoO0 MpeacTaBICHHs M aHaidu3a WHGPOPMALWU; HW3BIEKAaTh U
UHTEPIPETHPOBATH MHPOPMALIUIO U3 TPa(QUKOB peatbHbIX MPOLECCOB U 3aBUCHMOCTEH.

Yucna u evluucienus

Hcnonp30BaTh HaYaIbHbIE MPEICTABICHUS O MHOKECTBE JCUCTBUTEIIBHBIX YUCEI VISl CPABHEHUS,
OKpYTJICHUSI U BBIYMCICHHUN; M300pakaTh JIEHCTBHUTENbHbIE YHCIA TOYKAMHM HAa KOOPIMHATHOM
IPSIMOIA.

[IpuMeHsATh TOHATHE ApUPMETUUYECKOTO KBAJPAaTHOTO KOPHS; HAaXOAWTh KBaJIpaTHbIE KOPHHU,
UCTIONB3Ysl TpU HEOOXOJUMOCTH KaJbKYJSATOP; BBHINOJHATH NPeoOpa3oBaHUs BBIPAXKECHUH,
coZlepKalIUX KBapPAaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonp3oBark 3anmucu OOJBIIMX M MajbIX YUCEN C MOMOUIBbIO JECATHYHBIX Jpo0ei U cTerneHei
yucina 10.

Anzebpauueckue eviparxcenus

[IpuMeHSTh MOHITHE CTETICHH C LIEIBIM TOKa3aTelleM, BBITIOIHATH MpeoOpa3oBaHUs BBIPAKEHUH,
COJIePIKAIINX CTENICHH C IEJTBIM TTOKA3aTEJIEeM.

BrITIONHATE TOXKIECTBEHHBIC MPEOOPa30BaHMs PANMOHAIBHBIX BBIPAKEHUNW Ha OCHOBE MPABUI
NEHCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMU IPOOsSMHU.

PackiianpiBate KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[IpumeHsaTh TpeoOpa3oBaHUs BBIPAKCHHNA I PEIICHHS] PA3IMYHBIX 3a/a4 U3 MaTEeMaTHKH,
CMEXXHBIX MIPEIMETOB, U3 PEeaTbHON MPAKTHKH.

Ypa(menuﬂ U Hepaeencmea

DyHk

9 kjaacc

Pemate nuHelHbIE, KBaJpaTHbIC YPAaBHEHHUS M PAllMOHAIbHBIC YPaBHEHUS, CBOJSIIUECS K HUM,
CHCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMU.

[lepexoauTh OT cOBECHOH (HOPMYTMPOBKHU 3a7auu K €€ anreOpandeckoil MOJENH C MOMOUIbIO
COCTAaBJICHUSI ypPAaBHEHHMsS WM CUCTEMbl YpPaBHEHUH, HHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33J1aui TIOJTy4EeHHBIN pe3ysIbTarT.

[IpuMeHsATH CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHMs, OICHKH; peIlaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW IEPEeMEHHOW M MX CHUCTEMbI; JaBaTh TPapHUUECKYI0 HWILIIOCTPAIHIO
MHOXECTBa PEIICHN HEPaBeHCTBA, CUCTEMbl HEPABEHCTB.

yuu

[lonumMaTh ¥ WCHONB30BaTh (DYHKIIMOHAJIBHBIE MOHATHUS U S3BIK (TEPMUHBI, CHUMBOJIHYECKUE
0003HaYCHH); ONPEIENATh 3HaUeHNE (PYHKIIMHM N0 3HAUEHUIO apryMEHTa; ONpeIeysITh CBOWCTBA
¢yHKIMYU 10 €€ rpaduKy.

Ctpouth rpaduKy >MeMeHTapHBIX (GYHKIMII BHma y = k/x, y = x°, y = x>, y = \x, y = [x|;
OTHCHIBATH CBOMCTBA YHCIOBOM (DyHKIIMU TI0 €€ TpaduKy.

Yucna u evluucienus

CpaBHUBaTh U YIIOPSAI0YNBATh PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

Bremonsate apupmeTHueckue NeHCTBUS C palMOHATBbHBIMH UYHUCIIAMH, COYeTas YCTHBIE U
IIMCBMEHHBIE ITPUEMBI, BBITIOIHATH BEIYMCICHUS C UPPALMOHAIBHBIMU YUCIIAMM.

Haxomuth 3HaueHUs CTENEHEH C LEIbIMM IIOKa3aTeJIAMUM U KOpPHEH; BBIYUCIIATH 3HAYCHUS
YHCJIOBBIX BBIPAKECHUM.

OKpyrisaTh JEHCTBUTENBHBIE YMCIIA, BBINOJHATH NPUKUAKY pE3yJbTaTa BBIYMCICHUH, OLEHKY
YHCJIOBBIX BBIPAKEHUM.

Ypa(menuﬂ U Hepaeencmea

Pemate nuHEVHBIE M KBAaJApATHBIC YPAaBHEHUsS, YPAaBHEHMs, CBOIALIMECS K HHUM, IPOCTEHUIINE
JIpOOHO-pallMOHAIIbHBIE YPABHEHUS.

Pemlats cucteMbl [BYX JIMHEHWHBIX YPAaBHEHUN C JBYMs II€PEMEHHBIMH M CHUCTEMBI JBYX
YPAaBHEHUH, B KOTOPBIX OJJTHO YPAaBHEHHE HE SABJISICTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7ayM aNreOpandecKHM CIIOCOOOM C MOMOILIBIO COCTABICHHS YPaBHEHUS
WM CUCTEMBI IBYX YPABHEHUM C JBYMs IIEPEMEHHBIMU.

[IpoBoauTh NPOCTEHIIME MCCICAOBAHUS YPABHEHUNM M CHUCTEM YPaBHEHMU, B TOM YHCIIE C
NpUMEHEHHEM TpapUUecKuX NpeCcTaBIeHUi (YCTaHaBIMBATh, UIMEET JIU ypaBHEHUE WM CHCTEMA
YPaBHEHUI PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).
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* PemaTh JUHEHHbIC HEPABEHCTBA, KBA/IpaTHbIE HEPaBEHCTBA; M300paXkaTh pellleHHEe HEpaBCHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEILICHKUE C IIOMOILBIO CUMBOJIOB.

* PemaTh CHUCTEMbI JHMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKJIOYAIOIINE KBAJIPaTHOE
HEpaBEHCTBO; M300pa)kaTh pEIICHHE CHUCTEMbl HEPABEHCTB Ha YHMCIOBON MPSMOMN, 3aIHCHIBAThH
pellIeHne ¢ IOMOIIBIO CUMBOJIOB.

* Jcnonb30BaTh HEPABEHCTBA MPH PEILICHUH PA3JIMYHbIX 3a7ad.

Dyukyuu

* Pacno3HaBaTh (PYHKIMM HM3Y4YEHHBIX BUAOB. IlOKa3pIBaTh CXEMAaTHYECKH pPACIIOIOKEHUE Ha
KOOPIMHATHO TI0CKOCTH rpadukoB QyHKImMi Buaa: y = kx, y =hkx + b,y = k/x, y = ax’ + bx +
¢, y=x",y =\x, y = |x| B 3aBHCHMOCTH OT 3HaueHHIl KOIDUIHEHTOB; OMKUCHIBATH CBOHCTBA
GyHKUIUH.

* Ctpoutb 1 U300paXkaTh CXeMaTHYECKH TpadUKu KBaIPaTUYHBIX (PYHKLUH, ONMUCHIBATH CBOICTBA
KBaJPaTUYHBIX QYHKLHUH 110 UX rpaduxam.

* Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIMIO 1O (opmylie, MPUBOAUTH MPHUMEPHI KBaJAPATUYHBIX
(GYHKUMN U3 pealbHOW KU3HH, (PU3UKU, TECOMETPHUH.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

* Pacno3HaBaTh apu(METHYECKYI0O M TE€OMETPHUYECKYI0O NPOTPEecCHH NpU pasHBIX crocodax
3aJaHHA.

* BpIMOMHATH BBIYUCIEHHUS C HCHOJBb30BaHHEM (OpMyNn 7n-ro UjeHa apuPMEeTHYecKOH U
TEOMETPUUYECKOU MTPOTrPECCUM, CYMMBI IIEPBBIX 71 YWJICHOB.

* JI300paxarhb WICHBI MOCIEA0BATEIILHOCTH TOUKAMU Ha KOOPAMHATHOM IJIOCKOCTH.

* PemaTh 3a1auM, CBSI3aHHBIC C YHUCIOBBIMHU IIOCIICAOBATEILHOCTSMH, B TOM 4YHCJE 3alayd U3
peanbHOM KHU3HU (C UCIIOIB30BAaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTUN).

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ pe3yJbTaThl  OCBOGHMS  MporpaMmbl  ydeOHOro  mpeamera  «MaremaTukay
XapaKTepU3yOTC:

IIarproTHYecKkoe BOCIMTAHUE:

NIPOSIBIECHUEM MHTEpeca K NPOLUIOMY M HACTOSILEMY POCCHUHCKOM MAaTeMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHIKCHMSAM POCCUHCKMX MAaT€MATHUKOB M POCCUHCKOM MAaTE€MaTHYECKOW IIKOJIBI, K
MCTIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAyKax M MPHUKIAJAHBIX cepax.

I'paxxnaHckoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0SI3aHHOCTEH IpaXKIaHWHA U peaM3aliy €ro MpaB, IPEJCTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX ()YHKIIMOHHPOBAHUS  PA3MUYHBIX  CTPYKTYp, SIBICHHH, Hpouexyp
rpakJaHcKoro oOrmiecTBa (BBIOOPHI, ONPOCH! U TIp.); TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKUX MpoOiIeM,
CBSI3aHHBIX C IPAKTUYECKUM NPUMEHEHUEM JOCTHKEHHM HayKH, OCO3HAHHEM BaXKHOCTH MOpPAJIBHO-
ATUYECKHUX IPUHLHUIIOB B I€ATEIbHOCTU YUEHOTO.

TpyaoBoe BocnnuTanue:

YCTAaHOBKOM HAa AaKTUBHOE YyYacTHE€ B pPEIIEHWHM MPAKTUYECKUX 3aJad  MaTeMaTH4eCKOn
HaNpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHYeCKOro 0Opa30BaHUS HA MPOTSDKEHUH BCEH JKU3HU
IUIL yCTICIIHOM NMpOo(eCCHOHAIBHON JEesTeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHI; OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHAMBHUIYAIbHON TpaeKTOpUM OOpa30BaHUS M JKU3HEHHBIX IIAHOB C yYETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

ICTETHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MAaTEMaTHUYECKUX 00BEKTOB, 3a/1a4,
pELIEeHNH, pacCyKECHUI; YMEHUIO BUJETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOTI'0 TO3HAHMS:

OpHEHTAIe B JIEATENIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX HpPEICTAaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHA YEJIOBEKA, IPUPOABI U 00IIeCTBA, TOHUMAHUEM MAaTEeMAaTUYEeCKON HayKH Kak
cdepbl 4eI0BEUECKON NesITeTbHOCTH, 3TANoB €€ Pa3BUTUS U 3HAUMMOCTH JUIS PAa3BUTHUS LMBUIM3ALINY;
OBJIAJICHUEM S3BIKOM MaTEMAaTUKM U MaTeMAaTUYECKOM KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpA;
OBJIaJICHUEM NTPOCTENIIMMH HaBbIKAMU HCCIIEI0BATENBCKON AESATEIbHOCTH.

Pusnyeckoe BOCIUTAHHE, (JopMUPOBaHHE KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI 0
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Os1aromosty4us:

TOTOBHOCTBIO IIPUMEHSATh MaTEMaTU4YECKHE 3HAHUS B MHTEPECAX CBOEIO 370POBbs, BEAECHUS 30POBOIO
obOpaza KH3HHM (370pOBOE MUTAHHE, COAJAHCHPOBAHHBIA PEXUM 3aHATUH M OTAbIXa, pPETryJspHas
¢u3nyeckas aKTUBHOCTH); C(POPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHM, MPHU3HAHUEM CBOETrO IpaBa Ha
omMOKyY M TAaKOTO e MpaBa JPyroro 4eaoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHE:

OpHEHTAIel Ha MPUMEHEHUE MAaTEeMAaTUYeCKUX 3HAHWUN JJIS pelIeHUs 3a1a4 B 00JacTH COXPAaHHOCTH
OKpYy)Kalollled cpeabl, IUIAaHUPOBAHMSA IIOCTYNIKOB M OLEHKM MX BO3MOXXHBIX IOCJIEICTBUN JUIs
OKpY’Kalollel Cpebl; OCO3HAHMEM TIJIO0AIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM M IMyTed Hux
pelIeHus.

JInYHOCTHBIE pe3yabTaThl, 00eceYHBAONIINE ATANTALNIO 00y4aI0IIerocss K H3MEeHAIIMCS
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:

TOTOBHOCTBIO K JIGHCTBUSM B YCIOBUSX HEONPEAEIEHHOCTH, IOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AESITEIbHOCTb, B TOM YHCIIE YMEHHE YUUTHCS y APYTUX JIIOJEH,
npuoOpeTaTh B COBMECTHOM JeSITEIbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIIH U3 OTbITA APYTHUX;

HEOO0X0AUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWUH, B TOM 4ucie (HOpMyTuUpoOBaTH UICH, MOHATHUS,
TUNOTE36l 00 OOBEKTaX M SABICHHUAX, B TOM YHWCJIE paHEE HE M3BECTHBIX, OCO3HABaTh JAE(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIPUHUMATD CTPECCOBYIO CUTYAIMIO KaK BHI3OB,
TpeOyIOmMii KOHTPMEp, KOPPEKTUPOBATh NPUHMMAEMble PEIICHHS M JeHcTBUA, (HOPMYIHPOBATH U
OLIEHUBATh PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeramnpeqMeTHble  pe3ysibTaThl OCBOCHHMS IPOrpaMMbl  yd4eOHOro mpeamera «MaremaTtukay
XapaKTepU3YIOTCS OBJIAJCHUEM VHUBEPCANbHLIMU NOZHABAMENbHLIMU OeliCEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUGHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU Pe2YSIAMUGHBIMU OeliCEUAMU.

1) Vuueepcanrvhvie nosnasamenwvHwvle Oelicmgus obdecneuugarom  Gopmuposanue  06A308bixX
KOZHUMUBHLIX NpOYecco8 o0yyarowuxcs (0ceoeHue Memooos HNOZHAHUA OKPYHCaowezo Mupa;
npUMeHeHuUe 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHuu pabomams ¢ ungopmayuet).
ba3oBble JlornyecKkue NeMcTBHA:

" BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHUECKUX OOBEKTOB, MOHATHIA,
OTHOLICHUNA MEXIY HOHATHAMU; (OPMYIUPOBATH OIPEICICHUS TOHIATUN; YCTaHABIUBAThH
CYLIECTBEHHBIN NMPU3HAK KJIaCCH(UKAINU, OCHOBAHUS IJIsi 00OOIIEHUS! U CPAaBHEHHS, KPUTECPUH
IPOBOAMMOIO aHAJIN3A;

" BOCHpHUHUMATh, (HOpPMYyTUpOBaTH M MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTENIbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

"  BBIBISTH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M IMPOTHBOpeYHs B (DaKTax, JaHHBIX,
HAOMIOAGHUAX W YTBEPXKICHUAX; NpeAsiaraTh KPUTEPUM Il BBISABICHHS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

" enaTh BBIBOJABl C HCIOJIB30BAHUEM 33aKOHOB JIOTMKM, JEAYKTHBHBIX M  WHIYKTHBHBIX
YMO3aKJIIOUEHU M, YMO3AKIIOUEHHH 110 aHAJIOTUH;

" pa30bupaTh OKa3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (IpsMble W OT MPOTHBHOTO),
OPOBOIUTH  CAaMOCTOSITEJILHO  HECIIOKHBIE — JIOKA3aTeNIbCTBA ~ MAaTEeMAaTU4YeCKUX  (DaKToB,
BBICTPaWBaTh apryMEHTAllMI0, MPHUBOAUTH MPHUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

* BBIOMpaTh CIOCOO pelieHus yueOHOH 3agauu (CpaBHHMBATh HECKOJBKO BapHUaHTOB pEILCHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bCKue NeHCTBHA:

"  JCIIOJIB30BaTh BOIPOCHI KaK HCCIEAOBATENbCKUI HWHCTPYMEHT TO3HAHUs; (OpPMYIHpPOBATH
BOIIPOCHI, (pUKCHUPYIOLIHE MPOTUBOPEUNE, MPOOIEeMy, CaMOCTOSTEIbHO yCTaHABINBATH UCKOMOE
U JJaHHOE, (pOpMUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

" [POBOAMTH MO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOKHBIM AKCIEPUMEHT, HEeOOIbIIOe
UCCIIC/IOBAaHUE IO YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKIY COOO;
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"  CaMOCTOSITENBHO (HOPMYyITUpPOBaTh OOOOLICHHS W BBIBOJABI MO pe3yibTaTaM MpPOBEAEHHOTO
HaOJII0IeHUS, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH MOJTYYECHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011IeHMIT;

" [IPOTHO3MPOBATH BO3MOXHOE PA3BUTHE INPOLECCA, & TAK)KE BBIIBUTaTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSX.

Padora ¢ undopmanmueii:

" BBIBIATH HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpMAIMM, TAaHHBIX, HEOOXOAMMBIX IS
peleHus 3a/1auu;

*  BBIOMpaTh, AHATU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OOPMAIHIO PA3IUYHBIX
BUJIOB U (pOpPM IpeCTaBICHHUS;

* BBIOMpaATh POpPMY MpeACTaBICHUS HHPOPMALIUU M UIUTIOCTPUPOBATH PElIaeMble 3a]a4l CXEMaMH,
JrarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

" OLEHMBAaTh HAAEKHOCTh HWHPOPMALMU IO KPUTEPUAM, MPEUIOKEHHBIM YUUTENIeM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENHHO.

2) Vuueepcanibhvie KOMMYHUKAMUGHbBIE OeliCEus 00ecneyusaom c@opmMuposanHoCmsb COYUATbHBIX
HABBIKOB 00OYUAIOUUXCSL.
O0menue:

" BOCHPHUHUMATH M (HOPMYJIHPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSAMH U LEISMU OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3pEHHsI B YCTHBIX U ITUCbMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHHS 110 X0y PELICHHUs 3aa4l, KOMMEHTUPOBATh MOJyYEHHBIH pe3yIbTar;

" B XoAe OOCYXIeHHMsA 3alaBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, HpPOOIEMBI,
pemaeMoii 3a7ayd, BBHICKA3bIBaTh WJCH, HAlleJICHHbIE HA TOUCK PELICHMS; COMOCTABISATH CBOU
CYXJICHUS C CYXKIEHUSIMH APYTHX YYaCTHUKOB JHajiora, oOHapy>KUBaTh Pa3IMuue M CXOJCTBO
NO3MLIMHI; B KOPPEKTHOH (hopme POpMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PaKEHHUS;

" IPEeNCTAaBIATh pe3yjibTaThl pPELICHUS 3a7ayd, OSKCHEPHUMEHTa, HCCIEIOBAHUS, IPOEKTa,;
CaMOCTOSTEJIFHO BBIOMPATh (pOpMAT BBICTYIUICHHS C YYETOM 337a4 MPE3eHTAMH U 0COOEHHOCTEH
ayJUTOPHH.

CotpyannuecTBo:

" [OHMMAaTh W HCIOJIb30BaTh INPEUMYIIECTBA KOMAHIHOH M WHAMBHIYaJbHOH pabOTHl mHpU
peleHnr y4eOHBIX MaTeMaTH4YecKHX 3a/ad; MPUHUMATh IeJIb COBMECTHOH JesTEeIbHOCTH,
IUITAHUPOBATh OPraHU3alMI0O COBMECTHOM paboThI, paclpenessaTs BUibsl padoT, JOroBapUBaThC,
00CY»X/1aTh MPOLIECC U PE3yIbTAT pabOTHl; 0000IIAaTh MHEHHUS HECKOJIBKUX JIIOCH;

"  y4acTBOBATh B IPYMNIOBBIX (popmax paboThl (00CYykaeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYpPMbI
U JIp.); BBIIOJHATH CBOIO YacTh Pa0OTHI M KOOPAWHUPOBATH CBOU JECHCTBHS C IPYTUMHU WICHAMH
KOMaH[bl; OLIEHUBaTh Ka4yecTBO CBOEr0 BKJIaga B OOHIMI NOPOAYKT 1O KPUTEPUSM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuuseepcanvuvie pezynamuensle oelicmsus obecneuugarom Gopmuposanue cmMvlcio8bIX YCMaAHOB0K
U JICUBHEHHBIX HABBIKOG TUYHOCMU.
Camoopranuzanms:

"  CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, AITOPUTM pELICHHsS 3ajaud (WIM €ro 4acTh), BBIOWpATh
croco0 pemieHuss ¢ y4€TOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

" BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISA Tpolecca M pe3yibTaTa peLIeHHUs
MaTeMaTHUEeCKOM 3aJ1auu;

" [peABHACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh TP pEIIEHHUH 3aJaud, BHOCHTH
KOPPEKTHBBI B JICATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

" OLEHMBATh COOTBETCTBUE pe3yJbTaTa JCSITEIbHOCTH TMOCTABICHHOW WEIW U  YCIOBUSM,
OOBSICHATH MPUYUHBI TOCTUKECHUS MM HEJAOCTHKEHHS 1IeTTH, HAXOIUTh OIIUOKY, JaBaTh OLIEHKY
npuoOpEeTEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATbBI
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[IpenMeTHbIe pe3ysbTaThl OCBOCHHS pabodel MporpaMMbl 10 MaTEMATHUKE INPEACTaBIEHBI M0 rojaM
o0y4yeHHs B CIEAYIOIIMX pa3zesax MporpaMMBbl B paMKax OTIENIBHBIX KYpCcOB: B 5—6 Kiaccax — Kypca
«Matemarukay, B 7—9 kiaccax — KypcoB «Anredpay», «I'eomerpus», «BeposiTHOCTb U CTaTUCTUKAY.

PasBurHe 51OrMYecKuX IPEACTAaBICHUNM U HABBIKOB JIOTMYECKOIO MBIILICHUS OCYILIECTBIIIETCS Ha
NPOTSDKEHUH BCEX JIeT OOydeHHs B OCHOBHOM IIKOJE B paMKaX BCEX HA3BaHHBIX KYPCOB.
IIpeanomaraercsi, 4TO BBITYCKHUK OCHOBHOM IIKOJIBI CMOET CTPOUTbH BBICKA3bIBAHUS W OTPULIAHUSA
BBICKA3bIBAHUM, pACIIO3HABAaTh WCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUSA, IPUBOJAUTH IIPUMEPHl H
KOHTPIIPUMEDBI, OBJIAACET MOHATUAMU: OIIPENEICHNE, aKCHOMa, TEOPEMA, JOKA3aTeIIbCTBO — U HAYUUTCS
MCTIOJIb30BATh MX IPH BBHIIIOJHEHUN Y4eOHBIX U BHEYYEOHBIX 3a/1a4.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

7 knace
Ne Koa-Bo Tema ypoka BosmozxkHOCTH
YPOKOB HCI0JIb30BaHMSI
20P, YMM
1. 19 MareMaTHuecKuil s3pIK. MaremaTuyeckasi MOJieib https://resh.ed
2. 11 Jluneiinas GyHKIMS u.ru/subject/1
3. 9 Cuctema AByX JHHEHHBIX YPaBHEHHH C ABYMS IEPEMEHHBIMU 6/7/
4. 7 CreneHpb ¢ HaTYypaJIbHBIM NIOKa3aTeIeM
3. 7 Opnowiensl. Onepauuy HajJ OAHOWIEHAMU
6. 17 MHorouieHsl. ApuMeTHYeCKHUe ONepalui HaJl MHOTOWICHAMHU
7. 22 Pa3noxxeHrne MHOrO4WICHOB HA MHOYKUTEIIN
8. 7 DOYHKIHS Y = X
9. 3 IToBTOpEHME
102 Hroro
8 kimace
Ne | Koa-Bo Tema ypoka Bo3smozkHocTh
4yacoB HCIOJb30BAHUA
20P, YMM
1. 3 [ToBTOpeHue https://resh.e
2. 15 Anrebpanueckue 1podu du.ru/subject
3. 18 ®yHKups y = VX. CBOIICTBA KBAIPATHOTO KOPHSI /16/8/
4. 14 KBagparuunas pynkuusi. @Pynkuus y = k/x
5. 16 KBanpaTHble ypaBHEHUs
6. 14 HepasenctBa
7. 18 Anrebpanueckue ypaBHEHUs
8. 4 IToBTOpEHME
102 Hroro
9 kiIace
Ne | Kou-Bo Tema ypoka Bo3smozkHocTh
4acoB HCIOJb30BAHUNA
20P, YMM
1. 6 IToBTOpeHue https://resh.e
2. 15 ParonanbHbple HEPaBEHCTBA U MX CHCTEMBI du.ru/subject
3. 15 CucTeMbl ypaBHEHHH /16/9/
4. 25 Yucnosble QyHKIUU
5. 15 IIporpeccun
6. 13 DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU
BEPOATHOCTEMN
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7. 13 IToBTOpEHME

102 HUroro

Pa0ouast mporpaMma mo reoMmeTpum B 7-9 Kjaaccax.

OOmiee yHMcnO dYacoB, OTBEAEHHBIX Ha U3yueHHe ydeOHoro wmoxayns «l'eomerpus» mnpeamMera
«MaTtemaTukay Ha ypoBHE OCHOBHOTO 0011ero oopasoBanusi, — 204 u. (7-9 xnaccel — 2 4. B HEJEINIO).

COJEP)KAHUE

7 KJ1acc

HauanpHble noHsaTHs reoMerpun. Touka, psiMas, OTpe30K, JIyd. Yroi. Buasl yrios. Beprukanbasie U
CMexHble  yriuel.  buccexkrtpuca  yria.  JlomaHad,  MHoroyronbHuk. llapamnensHocts U
NEPIEHIUKYIISIPHOCTD MPSMBIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBOWMCTBAa OCeBOW cuUMMeTpuH. llpumepbl cUMMETpUH B
OKPY’KaloIlleM MUpE.

OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JTUHEUKH.

Tpeyronsauk. BricoTa, Mmeanana, OuccekTpuca, UX CBOICTBAa. PaBHOOEIpEHHBI M PaBHOCTOPOHHHIMA
TpeyroibHUKHA. HepaBeHCTBO TpeyrobHUKA.

CBoiicTBa U IpU3HAKU paBHOOEIPEHHOTO TPEyroyibHUKA. [Ipr3HaKy paBeHCTBA TPEYTOJIHHUKOB.

CpolicTBa M TpU3HAKM MNapajUleNbHbIX OpsMbIX. CyMMa YIJIOB TpeyroibHHMKAa. BHeIIHue yribl
TPEYTOJIbHUKA.

[IpsimoyrosbHbIil TpeyronbHUK. CBOMCTBO MEAMAHBI MPSMOYTOJBHOIO TPEYTOJbHUKA, IPOBEAEHHON K
runorenyse. IIpu3Haku paBeHCTBA IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYrOabHBIM TPEYTOJBHUK C
yriaom B 30°.

HepaBeHncTBa B reOMeTpUH: HEPABEHCTBO TPEYIrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW, TeOpemMa O
OosblIeM yrie U OoJbIIel CTOPOHE TpeyroyibHUKA. [IepneHuKysap U HaKJIOHHAS.

I'eomerpruueckoe MecTo TOuek. buccekrpuca yria v CEpeIUHHBIN NEPIEHAUKYJSAP K OTPE3KYy Kak
F€OMETPUYECKHUE MECTA TOYECK.

Oxpy’>XHOCTb M KpyI, XOpAa M JAHWaMeTp, UX CBOMCTBAa. B3auMHOE pacnosjoKeHUE OKPYKHOCTH M
npsimoi. KacarenpHas M cekymias K OKpy>KHOCTH. OKpy»HOCTb, BIIMCaHHas B yrojl. BmnucanHas u
ONMCaHHasi OKPY’KHOCTHU TPEYIOJIbHUKA.

8 ki1acce

UYerslpéxyronbuuku.  [lapamienorpamMM, ero Inpu3Haku W cBoWcTBa.  YacTHele — ciydau
napajiesIorpaMMoB (TIPSMOYTOJBHUK, pOMO, KBaapaT), UX MPHU3HAKH U cBoicTBa. Tpaneuus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U pu3Haku. lIpsmoyronbHas Tpanenus.

entpanbHas cuMMeTpHs.

Teopema Qasieca U TeopemMa O MNPONOPLHUOHAIBHBIX OTpe3kax. CpeqHue JMHMM TpPEyroJbHUKAa M
TpamneLuu.

[TonoOue TpeyronbHUKOB, K03 Puunent nogodus. [lpusnaku nogodus TpeyroabHUKOB. [Ipumenenne
000U TIPH PEeIICHUH MPAKTUYECKHX 3a/1a4.

CpoiictBa 1miomaneil reomerpudyeckux ¢uryp. DopMmynsl Ul IUIOMAAM  TPEyrojbHHKa,
napasenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAeH MOJ00HBIX QUTyp.

Brruncnenue miomniaaeil TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTo Oymare.

Teopema IIudaropa. [Ipumenenne Teopems [Tudaropa npu perieHun NpaKTHYECKUX 3aad.

CuHyc, KOCHHYC, TaHI'€HC OCTpPOrO YyIJla MpsSMOYIOJBHOTO TpPEyroJbHHUKA. TpHUrOHOMETpUYECKUE
¢byskuuu yrios B 30°, 45° u 60°.

BrnucanHble W LEHTpaJIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW M XOPAOH. YTIUIBI MEXIY XOpAaMHu M
cekylmuMu. BrucanHele ¥ ONMCaHHBIE YETHIPEXYIOJIBHUKH. B3auMHOE pacloioKeHWe ABYyX
okpyxxHocteil. Kacanue okpyxnocreil. O0mmue KacateiabHbIe K IBYM OKPY>KHOCTSIM.

9 kjaacc
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Cunyc, xocunyc, tanreHc yrioB or 0° go 180°. OcCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
@opMyIIbl IPUBEICHUS.

Pemenue tpeyronpHukoB. Teopema KOCMHYCOB U TEOpEMa CHHYCOB. PerieHne mpakTHUeCKUX 3ajad ¢
HCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazoBanue mogobus. I1logo6re cOOTBETCTBEHHBIX FIIEMEHTOB.

TeopeMa 0 MpOU3BENEHUH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUM OTPE3KOB CEKYIIUX, TEOpEMa O
KBaJlpaTe KacaTeJbHOM.

BekTtop, nnuHa (MOAYib) BEKTOpA, COHAIIPABICHHBIE BEKTOPBI, NPOTHUBOIIOJIOKHO HAalpaBiICHHbIE
BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaly HaJa BEKTOpamH. PasznoxeHue
BEKTOpa II0 JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaumnaTtel BekTopa. CkansipHOE NpPOU3BEICHHE
BEKTOPOB, IPUMEHEHHUE AJI1 HAX0XKAECHUS JUIMH U YIJIOB.

JlexapToBbl KOOPAMHATBI HA IUIOCKOCTH. YPaBHEHHUS MPAMOM M OKPYKHOCTM B KOOPAMHATAX,
[IepeceueHNe OKPY)KHOCTEN U NIPAMbIX. MEeTOl KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKY. JTMHA OKpyskHOCTH. ['pagycHas u paanaHHas Mepa yria, BBIYMCIEHNE
JUIMH yT OKpy>KHOCTeH. Ilnomans kpyra, ceKTopa, CErMEHTA.

JIBIDKEHHUsI TIJIOCKOCTH U BHYTPEHHHE CHUMMETpuHM (Guryp (dJIeMeHTapHble MpEeICTaBICHHUSA).
[TapamiensHbiil nepenoc. I1oBopor.

IJIAHUPYEMBIE IPEIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEH ITPOT'PAMMBI
KYPCA (I10 'OJAM OBYYEHMUA)

OcBoenne ydeOHOTO Kypca «l'eomMeTpus» Ha YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS HOIKHO
o0ecrevnBaTh JOCTHKEHHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 KJ1acc

* Pacno3HaBaTh U3YYCHHBIE T€OMETpUUYECKUE (DUTYPBI, OMPEIENIATh UX B3aMMHOE PACIOIOXKEHHE,
n300paxath reoMeTpuueckue (UTYpPbI; BBIMONHATh YEPTEHKH MO YCIOBUIO 3amadd. M3mepsrTsh
JIMHEWHBIE U YTJIOBbIE BEJIWYMHBI. Peliars 3a1adyd Ha BBIYKMCIEHUE UIMH OTPE3KOB U BEJIWYMH
YIJIOB.

» Jlenath TpyOyIO OIICHKY JIMHEHHBIX W YTJOBBIX BEIMYUH MPEIMETOB B PEATbHON JKHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pa3mMepsl 3TUX 0OBEKTOB IO MOPSIIKY BETUYHUHBI.

*  CTpOUTh YEPTEKU K TEOMETPUUECKUM 3a/1ayaM.

= Jlonb30BaThCAd MpPHU3HAKAMH PABEHCTBA TPEYIOJIBHUKOB, MCIIOJIB30BaTh MPHU3HAKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPU PEIICHUH 3a/1a4.

=  [IpoBOAUTH JTOTHUECKUE PACCYKIACHHUS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

= Jlonb30BaThCs MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIWAHBI,
MPOBEIEHHON K THUIIOTEHY3€ IPSMOYIOJIBHOTO TPEYrOJIbHUKA, B PEIIEHUHM T'€OMETPHUUYECKHUX
3ajad.

*  OnpenensiTh NapaylIeIbHOCTh MPSIMBIX ¢ TTIOMOIMIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMU CeKyIasl.
OnpenensaTh NapajuieIbHOCTh MPSMBIX C MOMOIIBI0O PABEHCTBA PACCTOSHUM OT TOYEK OJHOM
IIPSIMOM 10 TOUYEK JPYTrOM IPSIMOM.

» Pemarp 3a1a4u Ha KJIeTYaTON Oymare.

* [IpoBoAWTH BBIYUCICHUS ¥ HAXOAWTh UWCIOBBIE U OYKBEHHBbIC 3HAYCHUS YIJIOB B
FeOMETPUYECKUX  3a/JadyaX €  HCHOJIb30BAHUEM  CYMMBI  YIJIOB  TPEYTOJBHUKOB U
MHOTOYTOJTbHUKOB, CBOMCTB yTJIOB, OOpa30BAaHHBIX TPU IEPECEUCHUU [BYX MapalIeIbHBIX
MPsIMBIX CEKYIlEeH. PemaTte npakTuyeckue 3aa4i Ha HaX0KICHUE YTIIOB.

* Brnaaerh MOHATHEM TEOMETPHUYECKOTO MECTa TOYECK. YMETh OMPENeNiaTh OUCCEKTPUCY YIIa H
CEpPEIMHHBIN NEPHEHAUKYJISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

=  @opMyJMpOBATH ONPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl MU JHAMETPA OKPYKHOCTH,
MIOJIb30BAaThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHUHN 3a1a4.

= Bragerbs MOHATHEM ONMCAHHOW OKOJIO TPEYTOJbHHUKA OKPY>KHOCTH, YMETh HAXOJUTH €€ LEHTP.
[Tonb3oBaTbest pakTaMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHOMN
TOYKE, U O TOM, YTO CEPEAUHHBIE NEPIEHANUKYIISIPBI K CTOPOHAM TPEYTOJbHHUKA MEPECEKAIOTCS B
OJIHOH TOUYKE.

124



9 kjaacc

Brnagerp  moHsATHMEM ~— KacaTeabHOW K = OKPYXKHOCTH,  IIOJIb30BAaTbCsl ~ TEOPEMOM O
NEPIEHUKYJIIPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KaCaHU.

[Tonb30BaTbesl MPOCTENIIMMHA T€OMETPUUECKUMU HEPABEHCTBAMU, IIOHUMATh UX NPAKTUYECKUN
CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE IOCTPOEHUS C IIOMOILBIO LIUPKYJIA U JIMHEHKH.

Pacnio3HaBaTe OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HUX DJJEMEHTBI, IOJb30BAaThCA HUX
CBOMCTBAMM IIPU PEIICHUU N'€OMETPUYECKUX 3a1ad.

Biagets moHATHEM CpEIHEH JIMHUU TPEYrOJbHUKA W TPAICLUU, NPUMEHATh UX CBOMCTBA IIPU
peuieHny reomerpudeckux 3anad. IlompzoBarecs Teopemoit daneca ais pelleHus NPaKTUYECKUX
3a/1ay.

[TpumMeHsATh MPU3HAKY 1101001s TPEYTOIBHUKOB B PELICHUN T€OMETPUUYECKHUX 3a1a4.
[Tonp3oBatbes Teopemoit Iludaropa s pemeHUs TeOMETPUYECKUX M TMPAKTHYECKUX 3ajad.
CTpouTh MaTeMaTU4ECKYI0 MOJIENb B MPAKTUYECKUX 3a7a4aX, CAMOCTOATEIBHO JIeJaTh YEPTEK U
HaXOJUTb COOTBETCTBYIOLIUE JJINHBI.

Brnamers mnoHATHAMM CHHYCAa, KOCHMHYCa M TaHIE€HCAa OCTPOro yIjla IpsSMOYTOJIbHOIO
TpeyroybHUKA. [101630BaThCA STUMHU OHATUAMM UL PELICHUS IPAKTUYECKUX 3aad.

Borancnare (pa3nuyHbBIME CIIOCOOAMH) IUIOIIAL TPEYTOJbHUKA M IUIOMIAAM MHOTOYTOJBHBIX
¢uryp (monp3ysch, rie HEOOXOAMMO, KalbKynaTopoM). IIpuMeHSTH monydyeHHbIE yMEHHUS B
IIPAaKTUYECKUX 3aayax.

Buaners NOHATHAMHU BIIMCAHHOTO M LEHTPAJIBHOIO YIVIA, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJy XopAaMu (CeKyIIMMH) U YIJIe MEKIY KacaTeJIbHOM U XOpAOH MpH pPEeLIeHUN
FeOMETPUUYECKUX 3a/a4.

Biamers mNOHATHEM ONMCAHHOIO YETBHIPEXYIOJBHHUKA, IPUMEHATH CBOWCTBA OIMCAHHOI'O
YEeTBIPEXYTOJIbHUKA IIPU PELLICHUN 3a/1a4.

[IpuMeHATH NOJIy4eHHBIEC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHUYECKUE MOJEIU Ul 3a]1a4
peanbHON JKM3HUW M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM MOA0OHMS U
TPUTOHOMETPHUH (TI0JIB3YSCh, I'7Ie HEOOXOIUMO, KAIBKYJIATOPOM).

Hcnonb30BaTh TpUTOHOMETPUYECKUE (DYHKIIMU OCTPBIX YTJOB JUIS HAXOXKICHUS Pa3TUIHBIX
9JIEMEHTOB MPSMOYTOJILHOTO TPEYTOJIBHUKA.

[Tonb3oBatbest popMyliaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIS
HAXO0XJICHUSI COOTHOIIIEHUH MEXy TPUTOHOMETPHUECKUMHU BETUIUHAMHU.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKIEHHUS PA3JIMYHBIX DIIEMEHTOB
TPEYroJbHUKA («pEIICHHE TPEYTOJbHUKOBY»), MPUMEHITh MX IMPU PEIICHUU T€OMETPUUYECKUX
3amad.

Bnanets monsTusMu npeodpa3zoBaHus MOJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB TIOIOOHBIX (QUTYD.
[Tonb30BaThcst CBOWCTBAMHU TMOAOOWSI TPOM3BOJIBHBIX (QUTYp, yMETh BBIYUCIATH [UIMHBI U
HAXOAWTh YIIIBI y OM00HBIX puryp. [IpuMeHsTh CBOMCTBA MOJO0US B MPAKTUYECKUX 3aadax.
YMeTh NpUBOANTH IPUMEPHI MOAOOHBIX GUTYDP B OKPYIKAIOIIEM MHpE.

[Tonb30BaThbest TEOpEMaMU O MIPOU3BEACHUH OTPE3KOB XOP/I, O IPOU3BEICHUU OTPE3KOB CEKYIIIHX,
0 KBaJparTe KacaTeIbHOM.

[Tonb30BaThcst BEKTOpaMU, MOHUMATh UX T€OMETPUICCKUN U (DU3HUECKUN CMBICH, IPUMEHSTh UX
B PEIICHUM TEOMETPUYECKHX U (u3uuecknx 3amad. [IpUMEHATh CKalIpHOE MPOU3BEIACHHE
BEKTOPOB ISl HAXOXICHUS JUTHH U YTJIOB.

[Tonb30BaThest METOIOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHSTh €T0 B PEUICHHH T€OMETPUUECKUX
U TIPAaKTUYECKUX 3a/1a4.

Brnagetp TOHATHSAMHM TPaBUIBHOTO MHOTOYTOJBHHUKA, JUIMHBI OKPYKHOCTH, MJIUHBI JTyTH
OKPY)KHOCTH W paJHaHHOM Mephl yIiia, YMETh BBIYHCIATH IUIONIAAb Kpyra W €ro 4acTei.
[TpuMeHsTh MOTy4YeHHBIE YMEHHUS B TPAKTUYECKHX 3aa9ax.

Haxomute ocu (Wau TEHTPHI) CUMMETpUHM (UTYp, NPUMEHSTH JABHKEHHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.
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* [IpuMeHATH NOJy4YECHHBIEC 3HAHUS HA MIPAKTUKE — CTPOUTH MAaTEMAaTUYECKUE MOJENM I 3a1ad
peanbHON JKM3HW M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM MOA00OHS U
TPUTOHOMETPUUYECKUX (PYHKIHUH (TIOJIB3YSChH, I/Ie HEOOXOIUMO, KAJIBKYJIATOPOM).

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~ pe3ysbTaThl ~ OCBOGHMS  IporpaMmbl  ydeOHOro  mpeamera  «MaremaTukay
XapaKTepU3yOTCS:

IIarproTHYecKkoe BOCIMTaAHUE:

MIPOSIBJIEGHUEM MHTEpeca K NPOLUIOMY M HACTOSILEMY POCCHUHCKONM MAaTeMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTH)KCHMSAM POCCUHCKMX MAaT€MATHKOB M POCCUHCKOM MAaTE€MaTHYECKOW IIKOJIBI, K
MCTIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAyKax M MPUKIAJAHBIX cepax.

I'paxxnaHckoe H JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0SI3aHHOCTEN IpaXKIaHWHA U pPeajM3ally €ro MpaB, IPECTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX ()YHKIIMOHHPOBAHUS  PA3MUYHBIX  CTPYKTYp, SIBICHHH, MpoLEIyp
rpakJaHcKoro oOrmiecTBa (BBIOOPHI, ONPOCH! U TIp.); TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKUX MpoOiIeM,
CBSI3aHHBIX C IPAKTUYECKUM NPUMEHEHUEM JOCTHKEHMM HayKH, OCO3HAHHEM BaXXKHOCTH MOpPAJIBHO-
ATUYECKHUX IPUHLHUIIOB B I€ATEIbHOCTU YUEHOTO.

TpyaoBoe Bocnnutanue:

YCTAaHOBKOM HAa AaKTUBHOE Yy4acTHE€ B pPEIIEHWM MPAKTUYECKUX 3aJad  MaTeMaTH4eCKOH
HaNpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHYeCKOro 0Opa3oBaHUS HA MPOTSDKEHUH BCEH JKU3HU
IUIL yCTICIIHOM NMpOo(eCCHOHAIBHON JEesTeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHIA; OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHAMBHUIYAJIbHON TpaeKTOpUM OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C yYETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

ICTETHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MaTEMaTHUYECKUX 00BEKTOB, 3a/1a4,
pELIEeHNH, pacCyKAECHUH; YMEHUIO BUJETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAIe B JIEATENILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX HpPEICTAaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHA YEJIOBEKA, IPUPOABI U 00IIeCTBA, IOHUMAHUEM MAaTEeMAaTUYECKON HayKH Kak
cdepbl 4eI0BEUECKON NEesTeTbHOCTH, 3TANoB €€ Pa3BUTUS U 3HAUMMOCTH JUIS Pa3BUTHUS LMBUIN3ALINY;
OBJIAJICHUEM SI3BIKOM MaTEMAaTUKM U MaTeMAaTUYECKOM KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpA;
OBJIaJICHUEM NPOCTENIIMMH HaBbIKAMU HUCCIIEI0BATENBCKON AEATEIbHOCTH.

Pusnyeckoe BOCIUTaAHHE, (OpMUPOBaHHE KYJbTYPbI 310POBbSI H SMOLMOHAJIBLHOIO
Os1aromosty4us:

TOTOBHOCTBIO IIPUMEHSATh MAaTEMaTU4YECKHE 3HAHUS B MHTEPECAX CBOEIO 3710POBbs, BEAECHUS 30POBOIO
obOpaza KH3HHM (370pOBOE IUTAHUE, COAJAHCHPOBAHHBIA PEXUM 3aHATUH M OTAbIXa, pPETyJspHas
¢u3nueckass aKTUBHOCTH); C(POPMHUPOBAHHOCTHIO HaBBIKA pE(ICKCHH, MPHU3HAHUEM CBOErO IpaBa Ha
omKOKy M TAaKOTO e MpaBa JPyroro 4eaoBeKa.

JIKOJIOTHYEeCKOe BOCIIUTAHHE:

OpHEHTaIel Ha MPUMEHEHUEe MAaTeMAaTUYeCKUX 3HAHWUN JJIS pelIeHus 3a/1a4 B 00JacTH COXPAaHHOCTH
OKpYy)Kalollled cpeabl, IUIAaHUPOBAHMS IIOCTYNKOB M OLEHKM MX BO3MOXKHBIX IOCJIEICTBUN JUIs
OKpY’Kalollel Cpebl; OCO3HAHMEM TIJIO0AIBHOTO XapakTepa HKOJOTHYECKUX MpoOJieM M IMyTed Hux
peLIeHuS.

JInYHOCTHBIE pe3yabTaThl, 00eceYHBAONINE ATANTANNIO 00y4aI0IIerocss K H3MEeHA I IMCS
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:

TOTOBHOCTBIO K JIGHCTBUSM B YCIOBUSAX HEONPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AESITEIBbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS y APYTUX JIIOJEH,
puoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIIH U3 OTbITA APYTHUX;

HEOO0XOAUMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHWUH, B TOM 4Yucie (HOpMyTUpOBaTH UICH, MOHATHUS,
TUNOTE36l 00 OOBEKTaX M SBICHHUAX, B TOM YHWCJIE paHEE HE M3BECTHBIX, OCO3HABaTh JAE(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;
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CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIPUHUMATD CTPECCOBYIO CUTYAIMIO KaK BHI3OB,
TpeOyIONNi KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBIE pPEIICHUS U JeHCTBUSA, (HOpPMyITHpOBATH U
OILICHUBATh PUCKU W MOCIEACTBUS, JOPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe  pe3yNbTaThl  OCBOGHHUS MpOorpaMmbl  ydeOHOro mpenmera «MaremaTtukay
XapaKTepU3YIOTCS OBJIAJCHUEM VHUBEPCANbHLIMU NOZHAGAMENbHLIMU OeliCmEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU PeYIAMUGHBIMU OeliCEUAMU.

1) Vuueepcanvhvie nosnasamenwvHbvle Oelicmgus odecneuugarom  Gopmuposanue  06A308bIxX
KOCHUMUBHBIX ~NpOYeccos obyuarowuxca (oceoenue Memooo8 MNOZHAHUAL OKPY*CAowe20 Mupa,
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuetl).
ba3oBble JlornyecKkue NeMcTBHA:

" BBIABJISTH U XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKH MATEMATHYECKUX OOBEKTOB, MOHATHH,
OTHONIICHUN MEXIYy TOHATUAMU; (HOPMYIHPOBATh OMNpPEICICHHUS TOHATHH;, YCTaHABJIMBATH
CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIMK, OCHOBAHUS NIl 000OIIEHUS U CPAaBHEHUS, KPUTEPHH
POBOJMMOI0 aHAJIH34,

" BOCHpPUHUMAThH, (HOPMYIHpPOBaTH U MPEOOPa3OBBIBATH CYXKJACHHUSA: YTBEPAUTEIbHBIC W
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

" BBIABIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUMs] B (haKTax, NAHHBIX,
HAOMIONICHUSAX M YTBEPXKACHUSIX; TpeuiaraTh KPUTEPUU Ui BBISIBICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

" JenaTh BBIBOJABI C HCIOJB30BAHUEM 33aKOHOB JIOTHKH, JEAYKTHBHBIX H HWHIYKTUBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHH 110 AaHAJIOTUH;

" pa3dupaTh MOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKACHHUU (TpSIMbIE M OT MPOTUBHOTO),
OPOBOJUTH  CaMOCTOSTEJIBHO  HECIIOKHBIE — JIOKA3aTeNIbCTBA ~ MAaTEeMAaTU4YeCKUX  (DaKToB,
BBICTpAWBATh APTyYMEHTAIMIO, MPHBOJUTH TMPHUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYKIACHUS;

* BBIOMpaTh CIOCOO pelieHus yuyeOHOH 3agaud (CpaBHMBATh HECKOJBKO BapHUAaHTOB pEILCHMUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA C YIETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bCKue NeHCTBHA:

"  WCHOJB30BaTh BOIPOCH KaK HCCIENOBATENbCKH HWHCTPYMEHT TO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (pUKCHUPYIOLIHE NMPOTUBOPEUNE, MPOOIEMy, CaMOCTOSTEIbHO yCTaHABINBATH UCKOMOE
U JJaHHOE, (pOpMUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

" [POBOAMTH IO CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECJIOXKHBIM AKCIEPUMEHT, HEeOOIbIIOe
UCCIICIOBAaHUE IO YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKTY COOO;

"  CaMOCTOSITENbHO (HOPMYyITUpPOBaTh OOOOLICHHS W BBIBOJABI MO pe3yibTaTaM MpPOBEAEHHOTO
HaOJII0ICHUS, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJTYYECHHBIX PE3yJIbTAaTOB, BHIBOJIOB H
000011IeHMIT;

" [IPOTHO3MPOBATH BO3MOXHOE PA3BUTHE IMPOLECCA, @ TAK)KE BBIJIBUTaTh MPEANOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Padora ¢ unpopmanmueii:

" BBISBIATH HEAOCTATOYHOCTh M U30BITOYHOCTH HWH(MOPMALMU, TAHHBIX, HEOOXOIUMBIX JUIS
pelIeHHs 3a/1a4H;

" BHIOHMpaTh, AHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO Pa3TUIHBIX
BUJIOB U (DOPM TIpEICTABICHMUS;

* BEIOUpaTH POpMY MpeAcTaBlIeHUS HHPOPMAIIMU U WILTIOCTPUPOBATH pEllaeMble 3aJa4l CXEMaMH,
rarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSMH;

" OICHMBATh HAAGKHOCTH WHPOPMAIUU [0 KPUTEPUSM, TPEIOKCHHBIM YYHUTEIeM WIH
c(OpMYIHPOBAHHBIM CAMOCTOSTENIHHO.

2) Vuueepcanibhvie KOMMYHUKAMUGHbBIE OelicEus 00ecneuusaom cohopmMuposanHoCmsb COYUATbHBIX
HABLIKO8 00YUAIOWUXCAL.

O0menue:
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"  BOCHPUHUMATH M (HOPMYJIHPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSAMH U LEISMHU OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHsI B YCTHBIX U ITMCbMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHHS 110 X0y PELICHHUs 3aa4l, KOMMEHTUPOBATh MOJyYEHHBIH pe3yIbTar;

" B XoAe OOCYXIEHHMsS 3alaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, HpPOOIEMBbI,
pemaemMoii 3a7ayd, BBHICKA3bIBaTh WJCH, HAlleJICHHbIE HA TOUCK PELICHMS; COMOCTABISATH CBOU
CYXJICHUS C CYXKIEHUSIMH APYTHX YYaCTHUKOB JHajiora, oOHapy>KMBaTh Pa3IMuhe M CXOJCTBO
NO3MLIMI; B KOPPEKTHOH (hopme POpMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PaXKEHHUS;

" PEICTABIATh pe3yjibTaThl pPELICHUS 3a7ayd, OSKCIHEPHUMEHTA, HCCIECIOBAHUS, IPOEKTa,;
CaMOCTOSTENIFHO BBIOUPATh (popMaT BBICTYIUICHHS C YYETOM 33/1a4 NMpEe3eHTAllu U 0COOEHHOCTEH
ayJUTOPHH.

CotpyannuecTBo:

" [IOHMMAaTh W HCIIOJIb30BaTh INPEUMYIIECTBA KOMAHIHOH M WHAMBHIYaJbHOH pabOTHl mHpU
peleHnn y4eOHBIX MaTeMaTH4YecKHX 3a/ad; MPUHUMATh IeJIb COBMECTHOH JesTEeIbHOCTH,
IUITAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThI, paclpenessaT BUIbl padoT, JOroBapuBaThC,
00CY»X/1aTh MPOLIECC U PE3YIbTAT pabOTHl; 0000IIAaTh MHEHHUS HECKOJIBKUX JIIOCH;

"  y4acTBOBATh B IPYMNIOBHIX (hopmax paboThl (00CYykaeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYpPMbI
U JIp.); BBIIOJIHATH CBOIO YacTh PabOThl M KOOPAWHUPOBATH CBOU JCHCTBHS C IPYTUMHU YICHAMH
KOMaH[bl; OLIEHUBaTh Ka4yecTBO CBOEr0 BKJIaga B OOHIMI NOPOAYKT 1O KPUTEPUSM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuuseepcanvuvie pezynamuenwle oelicmsus obecneuugarom Gopmuposarue cmMvlc08bIX YCMAHOBOK
U JICUSHEHHBIX HABBIKOG TUYHOCU.
Camoopranuzanms:

"  CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, AJITOPUTM pELICHHsS 3a1aud (WIM ero 4acTh), BHIOWpATh
croco0 pemieHuss ¢ y4€TOM HUMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

" BIAJCTh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISA Tpolecca M pe3yibTaTa peLIeHHUs
MaTeMaTHUEeCKOM 3aJ1auu;

" [peABHACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh TP pEIIEHHUH 3aJaud, BHOCHTH
KOPPEKTHBBI B JICATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAHIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

" OLEHMBATh COOTBETCTBUE pe3yJbTaTa JCSATEIbHOCTH TIIOCTABICHHOW WEIW U  YCIOBUSM,
OOBSICHATH MPUYUHBI TOCTUKECHUS MM HEJAOCTHKEHUS 1IeNTH, HAXOUTh OIIUOKY, JaBaTh OLIEHKY
npuoOpEeTEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOCHHS paboyeil MporpamMmbl IO MaTeMaTHKE MPEACTABICHBI 10 ToJlaM
o0y4yeHHs B CIEAYIOIIMX pa3zesiax MporpaMMbl B paMKax OTIENIBHBIX KYpCcOB: B 5—6 Kiaccax — Kypca
«Matematukay, B 7—9 kiaccax — KypcoB «Anredpay», «I'eomerpus», «BeposiTHOCTb U CTaTUCTUKAY.

PazButue nOrMUecKUX MPEACTABICHUH W HABBIKOB JIOTHUECKOTO MBIIUICHUS OCYLIECTBISETCS Ha
NPOTSDKEHUH BCEX JIeT OOydeHHUs B OCHOBHOM IIKOJE B paMKaX BCEX HA3BaHHBIX KYPCOB.
[Ipennonaraercs, 4To BBIMYCKHUK OCHOBHOW IIKOJBI CMOXET CTPOUTH BBICKA3bIBAHUS W OTPHILIAHUS
BBICKa3bIBaHUI, pacro3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAaHMSA, MPHUBOAMTH MpPHUMEPHl U
KOHTPIPUMEPHI, OBJIAJZICET MOHATUSAMHU: ONpe/esieHHe, aKCHOMa, TEOpEMa, T0Ka3aTeIbCTBO — U HAYUUTCS
UCITOJIb30BATh MX MU BBHIIIOJHEHUN Y4eOHBIX U BHEYYEOHBIX 3a/1a4.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

7 knace
No Kou1-Bo Tema ypoka BosmoikHoCT
ypOKOB HCIOJb30BAHUSA
30P, YMM
1. 13 [Tpocreiinme reomeTprueckue GUrypsl 1 UX CBOICTBa
. 18 TpeyroabHUKH https://resh.ed
3. 16 [MTapannensHele npsimble. CyMMa yTiI0B TPEyTrOJbHUKA u.ru/subject/1
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4 16 Oxpy’KHOCTb U KpYT. I eoMeTpruecKre MOCTPOCHHUSI 7/7/
5 5 IToBTOpEeHHUE
68 Htoro
8 kimace

Ne Koia-Bo Tema ypoka BosmozxkHOCTH

4yacoB HCIOJb30BAHUNA

90P, YMM
1. 2 IToBTOpeHue https://resh.e
2. 24 YeThIpeXyroJbHUKH du.ru/subject
3. 12 [Tomo0ue TpeyroJIbHUKOB /17/8/
4. 15 PewreHne npsiMOyrosibHbIX TPEYTOJILHUKOB
3. 12 MHoroyronasHuky. [limomans MHOrOyroJIbHUKA
6. 3 IToBTOpeHue
68 Htoro
9 kiIace

Ne | Kou-Bo Tema ypoka Bo3smozkHoCcTh

4acoB HCIOJb30BAHUA

90P, YMM
1. 2 [ToBTOpeHue https://resh.e
2. 24 YeThIpeXyroJbpHUK du.ru/subject
3. 12 [Tomo0ue TpeyroJIbHUKOB /17/9/
4. 15 PewreHue npsiMOyrosibHbIX TPEYTOJIBHUKOB
3. 12 MHoroyronasHuky. [liomans MHOrOyroJIbHUKU
6. 3 IToBTOpEHME
68 Htoro

Pa0ouasi mporpaMmMa 1o BeposiTHOCTH M CTAaTHCTHKE B 7-9 KJjaccax.

OOmiee 4MciIO 4YacoB, OTBEACHHBIX Ha HM3y4YeHHE Y4yeOHOro Monyisi «BeposSTHOCTb M CTaTHUCTHUKa»
npeamera «MareMaTHKay Ha ypOBHE OCHOBHOTO obuiero oopasoBanusi, — 102 4. (7-9 kmaccel — 1 4. B
HEJIEITIO).

CONAEP/KAHUE YYEBHOI' O KYPCA « BEPOATHOCTb U CTATHCTHKA» (110 I'OAM
OBYYEHHA)
7 knace

[IpencraBneHre AaHHBIX B BHUAE TaONMUIl, AMarpamM, rpadukoB. 3amoyiHeHHE TaOJHll, YTEHHE U
MOCTPOCHHUE JuarpamMMm (CTOIOMKOBBIX (CTONOYATHIX) M KPYroBbX). UTeHue TrpaduKoOB peanbHBIX
nporeccoB. M3pnedyenue uHpopManMu M3 AMArpaMM M TaOJMIl, HMCIOJIB30BAaHHE W HHTEPIIPETALUSI
JTAHHBIX.

OmnwucarenbHas CTATUCTHKA: CpeHee apu(MeTHUecKoe, MeAnaHa, pa3Max, HauboJblee 1 HauMEHbIIIee
3Ha4YeHHUs1 Habopa YMCIIOBBIX JaHHBIX. [I[puMeps! ciydaifHOH N3MEHUHUBOCTH.

CayvaiiHplii SKcIepuMEHT (OMBIT) M ciaydaiiHoe coObiThe. BeposTHocTh M uacTtoTa. Ponb
MaJIOBEPOSITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUH B MPHpOJIE U B oOmecTBe. MOHETa U UrpasibHas
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Cremenp BepmmHbL. Yucmo pédep M CyMMapHas CTENEHb BEpILUH.
[IpencraBnenue o cBs3Hoctu rpada. Llenu m muxiel. ITytu B rpadax. O6xon rpada (3iinepoB myTs).
Pemienue 3a1a4 ¢ moMouIsio rpagos.

8 kiracc

MHOXecTBO, 3JIEMEHT MHOXXECTBA, MOAMHOXecTBO. Omepanuu HaJl MHOXXECTBaAMH: OOBEIUHEHHE,

nepeceueHue. CBoiicTBa omepauuil HaJ  MHOXKECTBAMHU: IEPEMECTUTEIBHOE, COYETATENBHOE,
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pacrpenenuTeNbHoe, BKIIOYeHHA. VIcmonb3oBaHHME Tpa@UuecKoro IPeICTaBICHUS] MHOXKECTB IS
ONMCAaHUs PEAIBHBIX IIPOLECCOB U SIBJICHUH, IIPU PELICHUU 3a/1a4.

W3mepenne paccenBaHMsl JaHHBIX. JlMcmepcust M CTaHAAPTHOE OTKJIOHEHHME YHCIOBBIX HAOOpOB.
JlnarpamMma paccerBaHusl.

DneMeHTapHbIe cOOBITUS cirydaliHoro onbita. Cirydaiinsie coObITusl. BeposTHOCTH cOObITHIA. ONBITHI €
PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITUSAMH. CiyyaiiHblii BBIOOP. CBsI3b MEXAY MaJIOBEpOSITHBIMU
U TIPAKTHUYECKHU JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKe.

JepeBo. CBoICTBa 1epEBLEB: EAMHCTBEHHOCTh IYTH, CYLLIECTBOBAHNUE BUCAYEH BEPIINHBI, CBA3b MEKIY
YHCIIOM BepUIMH U uuciioM pédep. IlpaBuno ymHoxkeHus. Pemenue 3agau ¢ momomnibio rpados.

[IpotuBomnonoxusle coObiTua. Jumarpamma Oiinepa. OObeauMHEHHE U TepeceueHHe COOBITHH.
HecoBmecTHble coObiTus. DoOpMyna CIOXKEHHS BEpOSTHOCTEH. YCIOBHas BeposSTHOCTH. llpaBumio
yMmHOXeHUs1. HezaBucumbie coObITHs. Perienne 3a1ay Ha HaX0XKJIEHHE BEPOSATHOCTEH ¢ MOMOIIBIO iepeBa
CIIy4aifHOTO 3KCIIEPUMEHTA, uarpaMM DHiepa.

9 kJ1acc

[IpencraBneHne AaHHBIX B BHJIE TaOJHUI, TUarpaMm, rpadukoB, MHTEpIpETaLus JaHHBIX. UTeHHE U
NoCTpoeHue Tabiull, AarpamMmm, TpauKoB MO peaTbHbIM TaHHBIM.

[TepecranoBku u pakropuan. Coueranus u unucio coueranuit. Tpeyronpauk [lackans. Pemenne 3agau
C UCTIOJIb30BaHUEM KOMOMHATOPUKHU.

I'eomerpuueckas BepoaTHocTh. CiyyailHbIi BEIOOp TOUKH U3 (UTyphl Ha TUIOCKOCTH, U3 OTpE3Ka U U3
YT OKPY’KHOCTH.

Wcneitanue. Yenex u Heyaauya. Cepust ucnibITaHUM 10 nepBoro ycnexa. Cepus ucnsiTanuil beprysm.
BeposiTHOCTH cOOBITHI B ceprM UCTIBITAHUN bepHyIuim.

CrnyualiHas BeJIMYMHA U paclpeieseHue BeposiTHOCTEN. IIprMepsl MaTeMaTHUECKOrO OKUAAHMS Kak
TEOPETUYECKOr0 CPEJHEr0 3HAYCHUs BEIMYMHBL. MareMaTU4eCKOe 0XKUIAHWE U JUCIIEPCUs CIIy4alHON
BEJIMYUHBI «YUCJIO YCIIEXOB B CEPUU UCIIBITAaHUN bepHyumy.

[Tonsatue o 3akoHe OonpImIMX yHced. M3MepeHne BeposaTHOCTEH ¢ TOMOIIbIO YacTOT. Ponb 1 3HaueHue
3aKOHa OOJIBIIMX YHCET B IPUPOJIE U OOIIECTBE.

IJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHMSI PABOYEH ITPOT'PAMMBI
KYPCA (I10 'OJAM OBYYEHMUA)
[IpenmeTHble pe3ynbTaThl OCBOEHHA Kypca «BepodTHocTh M craTMcTHKa» B 7—9 Kiaccax
XapaKTEePU3YIOTCS CIEAYIOIUMU YMEHUSIMHU.
7 knace
*  UYyrate MHGOPMAIUIO, IPEICTABICHHYIO B TaOJIHMIIaX, HA AUArpaMMax; MPEACTaBIATh JaHHBIC B
BUje TaOJMIl, CTPOUTH JUArpaMMbl (CTOJNIOMKOBBIE (CTOJNIOYAThIE) W KPYTrOBBIE) MO MacCHBaM
3HA4YCHU.
* OnuceiBaTh ¥ UHTEPIIPETUPOBATH PeaIbHBIC YNCIIOBBIC JaHHBIC, IPEICTABICHHBIE B TA0IMIaX, HA
nuarpaMmmax, rpadukax.
* Hcnonp3oBaTh I ONMCAHMSI JAaHHBIX  CTaTHUCTUYECKUE  XApAaKTEPUCTHKU:  CpEaHeEe
apupMeTHIecKoe, MeIuaHa, HauOoJbIllee U HAaUMEHBIIIee 3HAUCHUs, pa3Max.
* JIMeTh mpencTaBieHUE O CIyYaifHOW M3MEHYMBOCTH Ha MpPHUMEpax LeH, GU3NYECKUX BEIHYHUH,
AHTPOIIOMETPUYECKHX JAAHHBIX; UMETh IPEACTABICHNE O CTATUCTUUECKON YCTOMUNBOCTH.
8 kiracc
* JI3Biekartb M IpeoOpa3oBbIBaTh MH(GOpPMAIHMIO, NPEACTABICHHYIO B BHJE TaOIHIl, AUArpamm,
rpauKOB; MPEICTABIATH JaHHBIC B BUJIE TAOJIHULI, TUarpaMm, rpadukos.
* OnucelBaTh JAaHHBIE C TOMOIIBIO CTATUCTUYECKUX IIOKAa3aTeJIeH: CPEeJHMX 3HAYEHUH M MEp
paccenBaHus (pa3Max, JUCIIEPCUS U CTAHJAPTHOE OTKJIOHEHHUE).
* HaxoauTh 4acCTOTHI YMCIOBBIX 3HAUEHUH M YaCTOTHI COOBITHH, B TOM YHCIE IO pe3yJbTaTaM
U3MEPEHUI U HAOIIOICHUH.
* HaxoauTb BEpOSTHOCTU CIyYalHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH HIIEMEHTAPHBIX
COOBITHI1, B TOM YHCIIE B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSMHU.
* Vcnonb3oBaTh rpaduyeckie MOJAETH: JIEPEBO CIyYalHOTO SKCHEPUMEHTa, AuarpaMmbl Diiepa,
YHUCIIOBAs NpsIMast.
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* OnepupoBaTb MNOHIATHSIMHM: MHOXKECTBO, IOJMHO)KECTBO; BBINIOJIHATH ONEpalMd  Haj
MHOXECTBaMHU: OOBEAMHEHHE, IMEPECEUCHUE; IMEPEUUCIATh IIEMEHTHl MHOXECTB; HMPUMEHSThH
CBOMCTBAa MHOXECTB.

* lcnonp3oBaTh rpauueckoe MpeaCcTaBICHHE MHOXKECTB M CBS3€H MEXIy HUMH JISi ONMUCAHUS
IIPOLIECCOB U SIBJIEHWH, B TOM 4YMCJIE IPU PEIICHHWU 3a1ad U3 JPYIHX y4eOHBIX IPEIMETOB U
KYpCOB.

9 kJ1acc

* JI3Biekarb W mpeoOpa3oBbIBaTh MH(OPMAIHMIO, MPEJICTABICHHYIO B Pa3IMYHBIX HCTOYHHMKAX B
BUjEe TaOmuIl, auarpamMM, TpaduKoB; NPEACTABIATH NaHHbIE B BHAE TaOJHI, IHarpamm,
rpaduKoB.

* PemaTh 3a4a4dl OPraHU30BaHHBIM MEpPeOOPOM BapHAHTOB, a TaKXe C HCIIOJb30BaHHEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

* Hcnonp30BaTh ONMCATENBHBIE XapAKTEPUCTUKU 11 MACCUBOB YHCIIOBBIX JAaHHBIX, B TOM YHCIIE
CPEIHME 3HAYCHUS U MEPBI PACCCUBAHUS.

* HaxoauTh 4acTOTHl 3HAYEHUH M YACTOTHI COOBITHS, B TOM YHCJE IOJIB3YSICh pPe3yJIbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHHUIA.

* HaxoauTb BEpOSITHOCTU CIyYalHBIX COOBITUH B M3YUYECHHBIX OIBITaX, B TOM YHUCIIEC B OMNBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU, B CEPHSIX HCIBITAHUN 10 TMEPBOrO ycrexa, B
cepusix ucnblTaHul bepHyun.

* lmMers npencraBieHue O CIly4ailHOM BEJIMUMHE U O PACIpPENCIICHU BEPOSATHOCTEN.

* JIMeTh NpEACTaBICHHE O 3aKOHE OOJBIIMX YHCEN KaK O MpPOSBICHUH 3aKOHOMEPHOCTH B
CJly4aifHOH M3MEHYUBOCTH M O POJIH 3aKOHA OOJIBIIMX YHCET B IPUPOJIE U OOIIECTBE.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~ pe3yJbTaThl ~ OCBOGHMS  IporpamMmbl  ydeOHOro  mpeamera  «MaremaTukay
XapaKTepU3yOTC:

IIarproTHYecKkoe BOCIMTAHUE:

MPOSABJIECHUEM MHTEpeca K NPOLUIOMY M HACTOSILEMY POCCHUHCKOM MAaT€MaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTH)KCHMSIM POCCUHCKHUX MAaT€MATHKOB M POCCUHCKONM MAaTE€MaTHYECKOW IIKOJBI, K
MCTIOJIb30BAHUIO 3TUX JOCTHXKEHUH B PYTUX HAyKax M MPUKIAJAHBIX cepax.

I'paxxnaHckoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0SI3aHHOCTEH Ipa)KIaHWHA U pPeaM3aliy €ro MpaB, IPECTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHHPOBAHUS  PA3MUYHBIX  CTPYKTYp, SIBICHHH, HpoLexyp
rpakJaHcKoro oOrmiecTBa (BBIOOPHI, ONPOCH! U TIp.); TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MPOoOiIeM,
CBSI3aHHBIX C IPAKTUUYECKUM NPUMEHEHUEM JOCTHKEHHM HayKH, OCO3HAHHEM BaXXKHOCTH MOpPAJIBHO-
ATUYECKHUX IPUHLHUIIOB B I€ATEIBHOCTU YUEHOTO.

TpyaoBoe Bocnutanue:

YCTAaHOBKOM HAa AaKTUBHOE Yy4acTHE€ B PEIIEHWHM [PAKTUYECKUX 3aJad  MaTeMaTH4eCKOn
HaNpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHYeCKOro 0Opa3oBaHUS HA MPOTSDKEHUH BCEW JKU3HU
IUIL YCTICIIHOM NMpO(heCcCHOHAIBHON JEesTeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHH; OCO3HAHHBIM
BBIOOPOM U MOCTPOSHHEM WHAMBHUIYAJIbHON TpaeKTOpUM OOpa30BaHUS U JKU3HEHHBIX IUIAHOB C yYETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

ICTETHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MaTEMaTHUYECKUX 00BEKTOB, 3a/1a4,
pELIEeHUH, pacCyKECHUI; YMEHUIO BUJETh MATEMAaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE.
IleHHOCTH HAYYHOI'0 TO3HAHMS:

OpHEHTAIel B JIEATEIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX HPEICTAaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHA YEIOBEKA, IPUPOABI U 00IIeCTBA, HOHUMAaHUEM MAaTEeMAaTUYEeCKOH HayKH Kak
cdepbl 4eI0BEUECKON NesITeTbHOCTH, 3TANoB €€ Pa3BUTUS U 3HAUMMOCTH JUIS PAa3BUTHUS LMBUIN3ALINY;
OBJIAJICHUEM S3BIKOM MaTEMAaTUKM U MaTeMAaTUYECKOM KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpA;
OBJIaJICHUEM NPOCTENIIMMH HaBbIKAMU HCCIIEI0BATENBCKON AEATEIbHOCTH.

Pusnyeckoe BOCIUTAHHE, (JopMUPOBaHHE KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI 0
Os1aromosty4us:
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TOTOBHOCTBIO IIPUMEHSATh MaTEMaTU4YECKHE 3HAHUS B MHTEPECAX CBOEIO 3710pPOBbs, BEAECHUS 30POBOIO
obOpa3za KH3HH (370pOBOE MUTAHHUE, COAJAHCHPOBAHHBIA PEXUM 3aHATUH M OTAbIXa, pPETyJspHas
¢u3nueckas aKTUBHOCTH); C(POPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHH, MPHU3HAHUEM CBOETrO IpaBa Ha
omKMOKyY M TAaKOTO e IpaBa JPyroro 4eaoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHE:

OpHEHTaIel Ha MPUMEHEHUEe MAaTeMAaTUYeCKUX 3HAHWUN JJIS pelIeHus 3a/1a4 B 00JacTH COXPAaHHOCTH
OKpYy)Kalollled cpeabl, IUIAaHUPOBAHMS IIOCTYNIKOB M OLEHKM MX BO3MOXKHBIX IOCJIEICTBUN JUIs
OKpY’Kalollel Cpebl; OCO3HAHMEM TIJI00AIBHOTO XapakTepa HKOJOTHYECKUX MpoOJieM MU IMyTed Hux
peLIeHuS.

JInYHOCTHBIE pe3yabTaThl, 00eceYHBAONINE ATANTANNIO 00y4aI0IIerocss K H3MEeHA IO INMCS
YCJIOBHAM COLMANBLHOM M NPUPOJHOH Cpelbl:

TOTOBHOCTBIO K JIGHCTBUSM B YCIOBUSX HEONPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESITEIbHOCTb, B TOM YHCIIE YMEHHE YUUTHCS y JPYTUX JIIOJEH,
npuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIIH U3 OIbITA APYTHUX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4Yucie (HOpMyTUpOBaTH UICH, MOHATHUS,
TUNOTE36l 00 OOBEKTaX M SBICHHUAX, B TOM YHWCJIE paHEe HE M3BECTHBIX, OCO3HABaTh JAC(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATD CTPECCOBYIO CUTYAIMIO KaK BHI3OB,
TpeOyIOmMil KOHTPMEp, KOPPEKTUPOBATh NPUHMMAEMble pPEIICHHS M JeHCcTBUA, (HOPMYIHPOBATH U
OLIEHUBATh PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble  pe3ysibTaThl OCBOCHHMS IPOrpaMMbl  yd4eOHOro mpeamera «MaremaTukay
XapaKTepU3YIOTCS OBJIAJCHUEM VHUBEPCANbHLIMU NOZHABAMENbHBIMU OeliCMEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU PeYSIAMUGHBIMU OeliCEUAMU.

1) Vuueepcanvhvie nosnasamenwvHuvle Oelicmgus obecneuugarom  Gopmuposanue  6aA308bixX
KOCHUMUBHBIX ~NpOYeccos obyuarwuxca (oceoenue Memooo8 MNOZHAHUAL OKPY*CAIowe20 Mupa,
npUMeHeHUe J102UYeCcKUX, UCCIe008amenbCKux onepayull, ymeHuu pabomams ¢ uHgopmayuetl).
ba3oBble JlornyecKkue NeHcTBHA:

" BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHUECKUX OOBEKTOB, MOHSATH,
OTHOLICHUNA MEXIY HOHATHAMU; (OPMYIHPOBATH OIpPEIECICHUS TOHATUN; YCTaHABIUBAThH
CYLIECTBEHHBIN NMPU3HAK KJIaCCH(UKALUU, OCHOBAHUS IJIsi 00OOIIEHUS! U CPAaBHEHHS, KPUTECPUH
IPOBOAMMOIO aHAJIN3A;

" BOCIOpHUHUMATh, (OpPMyTUpOBaTH M MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTENIBHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIE;

" BBIBIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M IMPOTHBOpeuHs B (DakTax, JaHHBIX,
HAONIIOACHUAX W YTBEPXKICHUAX; NpeAsiaraTh KPUTEPUU I BBISBICHHS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

" enaTh BBIBOJABl C HCIOJIB30BAHUEM 33aKOHOB JIOTMKM, JEAYKTHBHBIX M  WHIYKTUBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHH 110 AaHAJIOTUH;

* pa30bupaTh OKa3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (IpsMble W OT MPOTHBHOTO),
OPOBOJUTH  CaMOCTOSTEJIBHO  HECIIOKHBIE — JIOKA3aTeNIbCTBA ~ MAaTEeMAaTU4YeCKUX  (DaKToB,
BBICTPaWBaTh apryMEHTAllMI0, MPHUBOAUTH MPHUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKIACHUS;

* BBIOMpaTh CIOCOO pelieHus yuyeOHOH 3agaud (CpaBHMBATh HECKOJBKO BapHUAaHTOB pEILCHMUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA C YIETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bCKue NeHCTBHA:

"  JCIIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATENbCKUI HWHCTPYMEHT TO3HaHUs; (OpPMYIHpPOBATH
BOIIPOCHI, (pUKCHPYIOLIHE MPOTUBOPEUNE, MPOOIEeMy, CaMOCTOSITEIbHO yCTaHABINBATH UCKOMOE
U JJaHHOE, (pOpMUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

" [POBOAMTH IO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIM AKCIEPUMEHT, HEeOOIbIIOe
UCCIIC/IOBAaHUE MO0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKITY COOO;
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"  CaMOCTOSITENBHO (HOPMYyITUpPOBaTh OOOOLICHHS W BBIBOJABI MO pe3yiabTaTaM MpPOBEAEHHOTO
HaOJII0IeHUS, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH MOJTYYECHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011IeHMIT;

" [IPOTHO3MPOBATH BO3MOXHOE PA3BUTHE INPOLECCA, & TAK)KE BBIIBUTaTh MPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

Padora ¢ undopmanmueii:

" BBIBIATH HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpMAIMM, TAaHHBIX, HEOOXOAMMBIX IS
peleHus 3a/1auu;

*  BBIOMpaTh, AHATU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OOPMAIHIO PA3IUYHBIX
BUJIOB U (pOpPM IpeCTaBICHHUS;

* BBIOMpaATh POpPMY MpeACTaBICHUS HHPOPMALIUU U UIUTIOCTPUPOBATH PElIaeMble 3a]1a4l CXEMaMH,
JrarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

" OLEHMBAaTh HAAEKHOCTh HWHPOPMALMU IO KPUTEPUAM, MPEUIOKEHHBIM YUUTENIeM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENIHHO.

2) Vuueepcanibhvie KOMMYHUKAMUGHbBIE OeliCEus 00ecneyusaom c@hopmMuposanHoCmsb COYUATbHBIX
HABBIKOB 00OYUAIOUUXCSL.
O0menue:

" BOCHPHUHUMATH M (HOPMYJIHPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSAMH U LEISMU OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3pEHHsI B YCTHBIX U IMUCbMEHHBIX TEKCTaX, 1aBaTh
HOSICHEHHS 110 X0y PELICHHUs 3aa4l, KOMMEHTUPOBATh MOJyYEHHBIH pe3yIbTar;

" B XoAe OOCYXIeHHMsA 3alaBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, HpPOOIEMBI,
pemaemMoii 3a7aud, BBHICKA3bIBaTh WJCH, HAlleJICHHbIE HA TOUCK PELICHMS; COMOCTABISATH CBOU
CYXJICHUS C CYXIEHUSIMH APYTHUX YYaCTHUKOB JHajora, oOHapy>KUBaTh Pa3IMyue M CXOJCTBO
NO3MLIMHI; B KOPPEKTHOH (hopme POpMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PaKEHHUS;

" IPEeNCTAaBIATh pe3yjibTaThl pPELICHUS 3a7ayd, OSKCHEPHUMEHTa, HCCIEIOBAHUS, IPOEKTa,;
CaMOCTOSTENILHO BBIOUPATh (pOopMaT BBICTYIUICHHS C YYETOM 33/1a4 NMpEe3eHTAlMi 1 0COOEHHOCTEH
ayJUTOPHH.

CotpyannuecTBo:

" [OHMMAaTh W HCIOJIb30BaTh INPEUMYIIECTBA KOMAHIHOH M WHAMBHIYaJbHOH pabOTHl mHpU
peleHnr y4eOHBIX MaTeMaTH4YecKHX 3a/ad; MPUHUMATh IeJIb COBMECTHOH JesTEeIbHOCTH,
IUITAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThI, paclpenessaTs BUIbl padoT, JOroBapuBaThC,
00CY»X/1aTh MPOLIECC U PE3yIbTAT pabOTHl; 0000IIAaTh MHEHHUS HECKOJIBKUX JIIOCH;

"  y4acTBOBATh B IPYMNIOBBIX (popmax paboThl (00CYykaeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYpPMbI
U JIp.); BBIIOJIHATH CBOIO YacTh PabOTHl M KOOPAWHUPOBATH CBOU JCHCTBHSI C APYTUMHU YWICHAMH
KOMaH[bl; OLIEHUBaTh Ka4yecTBO CBOEr0 BKJIaga B OOHIMI NOPOAYKT 1O KPUTEPUSM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuuseepcanvuvie pezynamuensle oelicmsus obecneuugarom Gopmuposanue cMvlci08bIX YCMAHOBOK
U JICUBHEHHBIX HABBIKOG TUYHOCMU.
Camoopranusanus:

"  CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, AITOPUTM pELICHHsS 3ajaud (WIM €ro 4acTh), BBIOWpATh
croco0 pemieHuss ¢ y4€TOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb:

" BIAJCTh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISA Tpolecca M pe3yibTaTa peLIeHHUs
MaTeMaTHUEeCKOM 3aJ1auu;

" [peABHACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh TP pEIIEHHUH 3aJaud, BHOCHTH
KOPPEKTHBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

" OLEHMBATh COOTBETCTBUE pe3yJbTaTa JCSITEIbHOCTH TMOCTABICHHOW WEIW U  YCIOBUSM,
OOBSICHATH MPUYUHBI TOCTUKECHUS MM HEJAOCTHKEHHS 1IeTTH, HAXOIUTh OIIUOKY, JaBaTh OLIEHKY
npuoOpEeTEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATBI
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[IpenmeTHbIe pe3ysbTaThl OCBOEHHS pabodel MporpaMMbl 110 MaTeMATHUKE INPEACTaBIEHBI 10 rojaM
o0y4yeHHs B CIEAYIOIIMX pa3zesax MporpaMMBbl B paMKax OTIENIBHBIX KYpCcOB: B 5—6 Kiaccax — Kypca

«Matematukay, B 7—9 kiaccax — KypcoB «Anredpay», «I'eomerpus», «BeposiTHOCTb U CTaTUCTUKAY.

PasBuTne norudeckmx HpGIICTaBJIeHI/Iﬁ N HAaBBIKOB JIOTMYCCKOTO MbBIINIJICHUSA OCYHICCTBIIACTCA Ha
MNPpOTAKCHUMU BCCX JICT 06y‘-I€HI/I$I B OCHOBHOM IIKOJE B paMKax BCCX Ha3BaHHBIX KYPCOB.
HpennonaraeTc;I, YTO BBIITYCKHUK OCHOBHOM IIKOJIBI CMOXKET CTPOUTHL BBICKA3bIBAHUA W OTPUIAHUA

BBICKA3bIBaHUH,

pacrio3HaBaTb MHCTHHHBIC W JIOKHBIC BBICKA3bIBAHUA,

IIPUBOAUTHL IIPUMEPHI

u

KOHTPIPUMCEPHBI, OBJIAACCT MMOHATUAMU: OIIPCACIICHUC, aKCUOMA, TCOPCMA, JOKA3aTCIILCTBO — U HAYUUTCA

HCIOJIb30BATh UX IMPU BBIITOJHCHUHU y‘-Ie6HI>IX u BHey‘-ICGHBIX 3aJa4.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

7 knace
Ne Kox-Bo Tema ypoka Bo3moskHocTh
ypOKOB HCIOJb30BAHUSA
20P, YMM
1. 7 Tabnuiel, AuarpamMmsl, rpaduku
2. 8 OmnwucarenpHasi CTATUCTHUKA https://resh.ed
3. 6 CayvaiiHblii SKCIEPUMEHT u.ru/subject/1
4. 4 I'padsl. Pemenne 3aau ¢ momoipio rpagos 777/
5. 4 BeposTHOCTB M 4acToTa CIIy4aifHOrO COOBITHS
6. 5 IToBTOpEHME
34 Hroro
8 kiace
Ne | Kou-Bo Tema ypoka Bo3smozkHocTh
4yacoB HCIOJb30BAHUA
20P, YMM
1. 4 IToBTOpEHue https://resh.e
2. 4 MuoxectBa. Onepanuu HaJy MHOKECTBAMH du.ru/subject
3. 4 V3MepeHus paccerBaHUs JaHHBIX /17/8/
4. 6 CayuaiiHble COOBITHS
5. 4 JlepeBo. CBoiicTBa 1epeBbEB
6. 8 CayuaiiHble COOBITHS
7. 4 IToBTOpEHME
34 Hroro
9 kiIace
Ne | Kou-Bo Tema ypoka Bo3smozkHocTh
4yacoB HCIOJb30BAHUNA
20P, YMM
1. 4 IToBTOpEeHue https://resh.e
2. 4 DneMeHThl KOMOMHATOPUKH du.ru/subject
3. 4 ["'eomeTpuuecKasi BEpOSITHOCTh /17/9/
4. 6 Wcneiranus beprym
5. 6 CanyuaiiHas BeJIMYMHA
6. 10 O060011eHrEe, KOHTPOJIb
34 Hroro
2.1.5. I'eorpadus
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Pabouasi nporpamma no reorpadguu B 5-9 KJiaccax.

5- 6 k1. - 1 4. B HegedI0;
7-9 KJ1. - 2 4. B HeJEJIIO0.
HUroro 3a 5-9 ki.: 272 u.
COJIEPKAHHUE

5 KJIACC.
PA3JIEJ 1. TEOT'PA®UNYECKOE U3YUYEHUE 3EMJIN
Beenenne. I'eorpaguss — Hayka o nuianere 3emJist

Uro uzyuaer reorpadus? I'eorpaduueckue oObeKThl, porecchl U spiaeHus. Kak reorpadus nzydaer
00BEKTHI, Tpolecchl U ABieHus. Ieocpaguueckue memodv uzyuenus o6bekmos u agnenuti . J[peBo
reorpauuecKux HayK.

IIpakTyeckas padora

1. Opranuzanust (HeHOJOTHYECKUX HaOMIONEHUH B MpuUpoje: IUIAHUPOBAHUE, YYacTHE B TPYIIOBOM
pabote, popma cucreMaTU3aluy JaHHBIX.

Tema 1. UcTopusi reorpagu4ecKux OTKPbITHI

IIpencraBnenus o mupe B apeBHocty (peBuuii Kutaii, [peBuuit Eruner, [pesusisa ['penus, peBuuii
Pum). Ilymewecmeue [luges. Ilnasanus unuxuiiyee soxkpye Agpuxu. Dxcneduyuu T. Xeiiepoana xax
Mmooenb nymewecmsuti 6 opesnocmu. I1osiBleHre reorpagUueckux Kapr.

I'eorpadus B smoxy CpenHEBEKOBbBs: IMyTEIIECTBUA U OTKPBITUS BUKUH208, OPEGHUX apabos, PYCCKUX
3emuenpoxoAaues. /lymewecmeus M. Ilono u A. Huxumuna.

Onoxa Benmkux reorpaguueckux otkpeituii. Tpu mytu B Wuamio. Otkpeitue HoBoro cBera —
skcnieaunust X. KomymOa. IlepBoe kpyrocBetHoe miaBanue — dkcneannus @. Maremnana. 3HadeHue
Benukux reorpaduueckux oTkpeItuil. Kapma mupa nocne sanoxu Beaukux ceocpaghuueckux omxpoimuii.

I'eorpaduueckue otkpeitus XVII—XIX BB. lloucku FOxchoii 3emau — omixpwvimue Ascmpanuu.
Pycckue nymewecmeennuxu u mopeniasamenu na cesepo-eocmoxe Azuu. IlepBas pycckas KpyrocBeTHas
sxcnequnust (Pycckas sxecnequuust @. @. bennuncraysena, M. I1. JlazapeBa — oTKpbITHE AHTApKTUBI).

I'eorpaduueckue uccnenoBanus B XX B. MccnenoBanue mosspHbIX obOsacteit 3emmu. M3ydenue
Muposoro okeana. ['eorpaduueckue oTkpbITHs HoBeiiero BpeMeHu.

IIpakTyeckune padoTsl

1. OGo3HaueHnEe Ha KOHTYPHOI KapTe reorpaduueckux 0ObEKTOB, OTKPBITHIX B pa3HbIC MEPHOIBI.

2. CpaBHenne kapt Dpatocdena, [Itomemess ¥ COBPEMEHHBIX KapT IO MPEUIOKEHHBIM YUUTENIEeM
BOIIPOCAM.

PA3IEJI 2. U30BPAKEHUA 3EMHOM IIOBEPXHOCTHU
Tema 1. Il1anbl MecTHOCTH

Bunber m3o0paxkenus 3eMHON moBepXxHOCTH. [ImaHbl MecTHOCTH. YcloBHBIE 3HakH. Macmral. Bumsl
MmaciuTada. CrocoObl onpeieieHus] pacCTOSHUM Ha MECTHOCTH. [ 1a3oMepHasi, moispHasi 1 MapIipyTHas
cbéMKa MeCTHOCTH. M300paxkeHHe Ha IUIaHaX MECTHOCTH HEPOBHOCTEH 3E€MHON IMOBEPXHOCTH.
AOCOMIOTHAs M OTHOCUTENbHAS BHICOTHL. [Ipogeccus monoepag. OpreHTUPOBAHUE 1O TUIAHY MECTHOCTH:
CTOPOHBI TOpU30HTA. A3UMyT. PasHooOpa3ue 1iaHoB (IU1aH TOpoAa, TYPUCTHUECKUE IUIAHBI, BOCHHBIC,
UCTOPUYECKHE U TPAHCIIOPTHBIC TUIAHBI, TUIAHBI MECTHOCTU B MOOMJIBHBIX MPHJIOKEHHSIX) U 007aCTH HX
IIPUMEHEHHUS.

IIpakTyeckune padoTsl
1. Onpenenenne HanpaBIEHUN U PACCTOSHUI 110 TUIaHY MECTHOCTH.
2. CocraBiieHuE ONUCAHUS MaplLIpyTa MO IUNIaHy MECTHOCTH.

Tema 2. I'eorpaduieckne KapThl

Paznnuust rmobyca u reorpaduueckux kapT. CrmocoObl mepexoma oT cdepruecKoil MOBEPXHOCTH
rnmo0yca K IUIOCKOCTH reorpaduyueckoil kaprtel. I'pamycHas cethb Ha riodyce u kaprax. Ilapamnenu
U MepHUuaHbl. DKBATOp M HyJeBON Mepuauad. ['eorpapudeckne koopaunatsl. ['eorpaduueckas mmpora
U reorpaduyeckas IOAroTa, WX ONpeAesieHHe Ha riaodyce u kaprax. OmpeneneHue pacCTOSHUM IO

1 o
KprI/IBOM B COACPIKAaHUU NPOrpaMMBbl BBIACIACTCA MaTe€pUall, KOTOPbIU HE ABJISACTCS 00s13aTeIbHBIM Ipyu U3y4YC€HUU U HE BXOJUT B

coaecpKaHue HpOMe)KyTO‘{HOﬁ WJTU UTOTOBOW aTTECTaIlUU 1O npeamMeTy.
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riooycy.

Wckaxenuss Ha kapre. JluHuu rpagycHoil cetw Ha kaprax. OmnpeneneHue pacCTOSHUII ¢ MOMOIIBIO
MacmTaba W rpagycHoil cetH. PasHooOpasue reorpaduueckux kapT W ux kiaccugukamuu. CrocoOb
n300paKeHHsT Ha MeJKOMacIuTaOHBIX reorpaduyeckux kaprax. M3o0pakeHue Ha (U3MUECKUX KapTax
BbICOT U IyOuH. ['eorpadudeckuii atnac. Micronb3oBaHue KapT B )KU3HU M XO3SHCTBEHHOM JESATEIHHOCTH
moeil. CXO/ACTBO M pa3inyMe IUIaHa MECTHOCTH M reorpaduueckoi KapTel. IIpogheccus kapmoepag.
Cucmema kocmuueckou Hasueayuu. I eounghopmayuonnsie cucmembl.

IIpakTyeckune padoTsl

1. Onpenenenne HanpaBICHUN U PACCTOSHUM 1O KapTe MOJIyIIapuil.

2.Omnpenenenne reorpaduueckux KOOPAMHAT OOBEKTOB U ONpeaelieHue OOBEKTOB MO HX
reorpaguuecKuM KOOpHHATAM.

PA3JEJ 3. 3EMJISI — INIAHETA COJTHEYHOM CUCTEMBI

3emnss B ConHeuHolt cucrteme. [unomeswvt 6o3uuxHogenus 3emau. Dopma, pasMepsl 3eMiH, HX
reorpaduyecKue CIeCTBUS.

JBmwkeHus 3emian. 3eMHas OCb U reorpaguueckue Mmoikockl. ['eorpaduueckue ciaeicTBUS JBUKECHUS
3emnn Bokpyr Cosnua. CmeHa BpeMEH rojaa Ha 3emiie. /IHM BECEHHETO M OCEHHEro pPaBHOJEHCTBUS,
JIETHETO M 3MMHEr0 COJHIeCTOsiHUA. HepaBHOMEpHOE pacipeneleHHe COJHEYHOIo CBETa M Telja Ha
nosepxHoctu 3emun. Ilosica ocBeménnoctu. Tponuku M mossipHble Kpyru. Bpaimenue 3eMian BOKpyr
cBoeil ocu. CMeHa HSA ¥ HOYM Ha 3eMJle.

Bauanue Kocmoca na 3emnio u dcusnwb arooell.

IIpakTyeckas padora

1. BeisiBIeHHE 3aKOHOMEPHOCTEM HW3MEHEHHS IPOJODKUTENBRHOCTH AHS M BbicoThl ConHUA Hax
TOPU30HTOM B 3aBUCHMOCTH OT TeorpadpuuecKkoil MUPOTHI M BpEMEHH roa Ha Tepputopun Poccuu.
PA3JIEJI 4. OBOJIOYKH 3EMJIN
Tema 1. JInTochepa — xameHHas 000J104Ka 3eMIn

JIutocepa — TBEpAAs obomouka 3eMin. Memoosl uzyuenus 3emHulx 21youx. BHyTpeHHEe CTpOeHUe
3emun: AApO, MaHTHUsA, 3eMHas Kopa. CTpoeHue 3eMHOM KOpbl: MaTEpUKOBas U OKEaHWYECKas Kopa.
BemiectBa 3eMHOI KOpBI: MUHEpaJIbl ¥ TOpHbIE opoasl. OOpa3oBaHNe TOPHBIX MOPoA. MarmaTudeckue,
0CaZI0YHbIe U MeTaMOp(UUECKHUE TOPHBIE TOPO/IBI.

[IposiBiieHNs BHYTPEHHUX M BHELIHHX MPOIECCOB OOpa3zoBaHus penbeda. J[BHkeHHE TUTOCHEpHBIX
wt. O6pazoBaHKue BYJKAHOB U NMPUUMHBI 3eMiieTpsceHui. [1Ikanbl n3MepeHus cuibl 1 HHTEHCUBHOCTH
3emileTpsiceHuil. M3yuenue eynkanoe u 3emaempscenuu. Ilpogeccuu ceiicmonoz u  yaKawonoe.
Pa3pymieHne u u3MEHEHHE TOPHBIX NOPOJ M MHUHEPAJIOB IOJ JEHCTBUEM BHEIIHUX M BHYTPEHHUX
nporeccoB. Bunasl BoiBeTpuBaHus. DopMupoBaHUE penbeda 3eMHONW MOBEPXHOCTH KaK pe3yibTaT
JEMCTBYS BHYTPEHHUX M BHEIIHUX CHJI.

Penbed 3eMHOI MOBEPXHOCTH U METOIBI ero u3yueHus. [Tnanerapusie Gopmbl penbeda — MaTEpUKU U
BIIQJAMHBI OKeaHoB. DopMbl penbeda Cymu: Topsl U paBHUHBL Pa3nuuue rop mo BBICOTE, BhICOUYAMIIUE
TOpHbIE CUCTeMbI Mupa. PazHooOpa3ue paBHHH 1O BbicoTe. DPOPMBI PaBHHUHHOTO penbeda, KpynHenmme
110 MJIOLIAAN PaBHUHBI MUpA.

YenoBek u autocdepa. YCIoBUs KU3HM YellOBeKa B TOpax U Ha paBHUHAX. J{eATENbHOCTh YeJIOBEKa,
npeoOpasyroiias 3eMHYI0 IIOBEPXHOCTb, U CBSI3aHHBIE C HEH SKOJIOTHYECKHE TPOOIEMBI.

Penbed mHa MupoBoro okeana. YacTu NMOABOAHBIX OKpauH MarepukoB. CpeIuHHO-OKEaHHYECKUE
xpe6Thl. OCTpoBa, MX THIIBI 110 NMpoucXoxaeHuI0. JIoxke Okeana, ero penbsed.

IIpakTyeckas padora

1. Onucanue TOpHOM CUCTEMBI WJIM PABHUHBI IO (PU3UYECKON KapTe.
3AKVIIOYEHUE
IIpakTukym «Ce30HHBIC H3MEHEHHUs] B IPHPO/ie CBOeil MeCTHOCTH»

Ce30HHBIE M3MEHEHHUS! MPOJOJKUTEIBHOCTH CBETOBOTO IHS M BbICOTHI CONHIIA HAJ TOPU30HTOM,
TEMIIEPATypPbl BO3AyXa, IOBEPXHOCTHBIX BOJ, PACTUTEIBHOIO U )KUBOTHOTO MHpA.

IIpakTyeckas padora
1. AHanu3 pe3yabTaToB (PEHOIOTHUECKUX HAOMIOJCHUN 1 HAOMIOCHUH 32 TIOT0/10H.
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6 KJIACC.
PA3JIEJI 4. OBOJIOYKH 3EMJIN
Tema 2. 'mapocdepa — BoaHas 000104uKka 3emian

I'uapocdepa u meroasl e usyuyenus. Yactu ruapochepsl. MUpPOBOH KpyroBOpOT BOABI. 3HAUCHUE
ruapochepsl.

UccnenoBanust Box MupoBoro okeaHa. Ilpogeccus oxeanonoe. CoOAEHOCTb W TeMIepaTypa
OKeaHn4eckux Boj. OkeaHnueckue TedeHus. TEmble u xonoanele TeueHus. CriocoObl H300paxKeHus Ha
reorpauecKuxX KapTax OKCaHMYECKHX TEUCHHH, COJIEHOCTH M TeMIlepaTypbl BoJg MHpOBOTro OKeaHa Ha
Kaprax. MupoBol OKeaH U ero 4actu. /BuxeHus Boa MHUpPOBOro OKeaHa: BOJIHBI; TEYCHUS, IPWIUBLI U
oriuBbl. CTUXHIHBIE SBICHUS B MUpoBOM okeaHe. Cnocobvl uzyuenus u HaOI00eHUs 3a 3a2psa3HeHuem
600 Mupoeozo oxeana.

Boap! cymu. Cioco6b1 n300pakeHHst BHYyTPEHHUX BOJ HA KapTax.

Pexu: ropHble U paBHUHHEIE. Peunas cuctema, 6acceiin, Bomopasnaen. [loporu u Bomonansl. [luranue u
PEXKUM PEKHU.

Ozépa. Ilpoucxoxnenue o03EpHBIX KOTIOBUH. [lutanme o03€p. O3Epa crouHble U OECCTOYHBIC.
IIpogheccus czudponoe. IlpupoaHblie JeIHUKU: TOPHBIE U IOKPOBHBIE. [Ipogheccus enayuonoe.

[lon3emHble BOxABI (IPYyHTOBBIE, MEXKIUIACTOBBIE, APTE3MAHCKHUE), HMX MPOMCXOXKJIEHUE, YCIOBUS
3aJieraHysl ¥ UCIIOJIb30BaHUs. Y CIIOBHS 00pa30BaHUsI MEKIUIACTOBBIX BOJI. MUHEpaIbHbIE HCTOYHHUKH.

MHoronetHsist Mep3iora. bonota, ux odpasoBanue.

CruxuiiHble sIBIEHUS B ruipocepe, METO1bl HAOMIOACHUS U 3aIUTHI.

Uenosek u ruapocdepa. Mcrnonb30Banne 4eI0BEKOM SHEPTUU BOJIBI.

Hcnonvzosanue kocmuieckux Memooos 8 uccie008aHuU GIUAHUA YeN08eKa Ha 2Uuopocgepy.
IIpakTyeckune padoTsl

1. CpaBHenue Byx pek (Poccun u Mupa) 1o 3ajaHHBIM MPU3HAKAM.

2. XapakTepuCTHKa OJTHOTO U3 KpymHeimmx 03ép Poccun mo rany B hopme npe3eHTanuu.

3. CocTaBrieHHe MepeyHsi MOBEPXHOCTHBIX BOJHBIX OOBEKTOB CBOETO Kpas M HUX CHCTEMaTH3alus B
¢dbopMe TabIUIIBL.

Tema 3. ATmochepa — Bo3aymIHasi 000J109Ka 3eMJIn

Boznymnas o6omouka 3eMin: Ta30Bblii COCTaB, CTPOSHHE U 3HAUCHHE aTMOC(EPHI.

Temmneparypa Bo3ayxa. CyTOUHBIA XOJ TEeMIIEpaTyphl BO3AyXa M ero rpaduyeckoe oToOpa>keHHeE.
OCOOEHHOCTH CYTOYHOTO XOJa TeMIIepaTypbl BO3JyXa B 3aBHUCHUMOCTH OT BbicoThl CoslHIA Haj
ropuzoHTOM. CpeaHecyTouHas, CpeIHEMecs4yHas, CpEAHEroA0Bas TeMIepaTrypa. 3aBUCUMOCTb
HarpeBaHUsl 36MHOM IMOBEPXHOCTH OT yIJIa MAaJCHUSA COJHEYHBIX Jyded. ['0moBOM XOJ TeMmeparypsl
BO3JyXa.

ATtmocdepHoe naBienue. Berep u npuunHbl ero BO3HUKHOBeHUA. Po3a BeTpoB. bpusbl. MyccoHBI.

Bona B armocdepe. Bnaxknocts Bo3myxa. OOpazoBanue oOjakoB. OOmaka W uX BHIBL TymaHs.
OO0pa3oBaHue U BbINAJCHUE aTMOC(HEPHBIX 0CaKOB. Buibl aTMoc(hepHbIX 0CaaKOB.

[Torona u e€ nokazarenu. [I[puurHBI K3MEHEHUS TTOTOJIBI.

Knumar u ximmaTtooOpasyromniie (akTopbl. 3aBUCUMOCTh KJIMMaTa OT TeorpauuecKoi MIMPOTHI U
BBICOTBI MECTHOCTH HaJ YPOBHEM MODS.

YenoBek u armocdepa. BsaumoBnusHue dyenmoBeka W arMocdepbl. AnanTanus UelIoOBeKa K
KIMMAaTUYECKUM YCIOBUAM. [Ipogeccus memeoponoz. OcHoBHbie Mmemeoponocuieckue OaHHvle U
CnOCoObl OMOOpadiCenus COCMOAHUA N0200bl HA Memeoponocuyeckou kapme. CTUXUNAHBIC SBICHHUS B
atMocdepe. CoBpeMeHHbIe M3MeHeHUs Kiaumara. CrocoObl M3y4deHHs W HAOMIOZCHUS 3a TII00aJbHBIM
KIUMaToM. [Ipogheccus knumamonoe. Jucmanyuonnvle memoobl 8 UCCIe008aHUU 6IUAHUA 4el06eKa HA
8030VUIHYIO 000I0YKY 3eMu.

IIpakTyeckune padoTsl

1. IIpencraBrienue pe3yabTaToOB HAOIIOCHUS 32 TIOTOI0M CBOEH MECTHOCTH.

2. AHanu3 rpaMKOB CYTOYHOTO XOJa TeMIIepaTyphbl BO3/1yXa U OTHOCUTEILHOW BIIAXKHOCTU C IIEJIBIO
YCTAHOBJIEHMSI 3aBUCUMOCTH MEX]y TaHHBIMU 3JIEMEHTAMU IIOTOJIbI.

Tema 4. Buocdepa — 000/104Ka KUIHH

buochepa — obomouka >xu3Hu. ['panuniel Ouocdepsl. Ilpogeccuu obOuoceocpagp u eeosxonoe.

PacturenbHblii ¥ KMBOTHBIH Mup 3emuu. Pa3HooOpazue >KMBOTHOTO M PAaCTHUTEIBHOTO MHDA.

137



[Tpucnocobienne KUBBIX OPraHU3MOB K Cpelie OOMTaHUS B Pa3HBIX MPUPOIHBIX 30HaX. JKu3Hb B OkeaHe.
V3MeHeHue )KMBOTHOTO M pacTuTeNnbHOro Mupa Okeana ¢ riryOuHOM 1 reorpaduyeckoit mupoToi.

YenoBek Kak yacTb 6uocdepsl. Pacipoctpanenue mroaeit Ha 3emie.

HccrnenoBanust ¥ 9KOJIOTHUECKUE TTPOOIIEMBI.
IIpakTyeckune padoTnl

1. XapakTepucTHKa pacCTUTEIBHOCTH y4acTKa MECTHOCTH CBOETO Kpasl.
3AKVIIOYEHUE
IIpuponHo-TeppuTOpPHATBbHBIE KOMILIEKCHI

B3anmocsa3p o6onouek 3emnu. [lonarue o mpuponHoMm komriekce. [TpupogHO-TeppuTOpHAIBHBIN
KomIuiekc. ['moGanbHble, pernoHanbHbIe U JOKAJIbHBIE TPUPOIHBIC KOMIUIEKCHL. [IpHpoIHbIE KOMIUIEKCHI
cBoeit mectHOoCTH. KpyroBopoTs! BemecTB Ha 3emie. [louBa, e€ crpoenne u coctaB. OOpa3zoBaHUE TOYBBI
u wiogopoaue no4ys. OXpaHa Mous.

[Ipuponnast cpena. Oxpana npuponsl. Ilpupoansie 0co0o oxpaHsemble TeppuTOopHH. BcemmpHoe
Hacnenue FOHECKO.
IIpakTHyeckas padoTa (BbINOJIHSETCS HA MECTHOCTH)

1. XapakTepucTHKa JIOKaJIbHOIO IPUPOJIHOTO KOMILIEKCA IO IJIaHy.

7 KJIACC.
PA3JIEJI 1. 'VTABHBIE 3AKOHOMEPHOCTH ITPUPO/IbI 3EMJIN
Tema 1. I'eorpaguyeckas 060/104Kka

I'eorpaduueckast 000104YKa: OCOOCHHOCTH CTPOEHUS M CBOicTBa. lLlenOCTHOCTH, 30HAIBHOCTH,
PUTMHUYHOCTh — M UX reorpadudeckue cieactsus. [ eorpaduueckas 30HAIBHOCTh (IPUPOJHBIC 30HBI) U
BBICOTHAsI OACHOCTb. CogpemenHble UcCie008anus No COXPAHEHUIO 8ANCHEUUUX OUOMONO08 3eMlu.
IIpakTyeckas padora

1. BeisiBeHre nposBIEHUS UPOTHOM 30HATBHOCTH MO KapTaM IPUPOAHBIX 30H.
Tema 2. JIntocepa u peased 3emimn

Hcropust 3emnn Kak riaHeTsl. JINTocepHble IUIMTHI U UX JIBIKEHHE. MaTepuKku, OKEaHbl U YacTH CBETA.
Ceiicmuueckue nosica 3emiu. @opmupoBaHHE COBpEMEHHOTo penbeda 3eminn. BHelmHue u BHYTpEeHHHE
nporieccel penbedoodpazoBanus. [Tone3Hbie UCKOMIaeMEIE.
IIpakT4yeckune padoTsl

1. AHanu3 pu3nyeckor KapThl U KapThl CTPOCHHSI 36MHOM KOPBI C LEJIBIO BBISIBICHUS 3aKOHOMEPHOCTEH
pacrpocTpaHeHHs KpYTHBIX GOpM penbeda.

2. O0bsiCHEHUE BYJIKAHUYECKHUX MU CEHCMUUECKUX COOBITHI, O KOTOPBIX TOBOPUTCS B TEKCTE.
Tema 3. ATmocdepa u kaumMaTsl 3eMiIn

3aKOHOMEPHOCTH  pacIpeAesieHus TEMIIEpaTypbl BO31yXa. 3aKOHOMEPHOCTH pacHpeleiIeHUs
atMocgepHbIXx ocanakoB. [losica armocdepHoro naBieHuss Ha 3emuie. Bo3ayliHble Macchl, UX THIIBI.
[Tpeobnanaronue BeTpbl — TPONUYECKHE (IKBATOPHUATIBHBIE) MYCCOHBI, TaCCAThl TPOIMUYECKUX HIMPOT,
3amaiHele BeTphbl. PazHooOpasue kinmmara Ha 3emuie. KimumaTooOpasyromue (hakTopsl: reorpaduiaeckoe
MOJIO’KEHUE, OKEAHNYECKHE TeUeHUs,, 0COOCHHOCTH LUPKYIIALIUU aTMOCcheps! (TUIBI BO3IYIIHBIX Macc U
npeobnasaonme BETPhl), XapakTep MOACTWIAIOIIEH TOBEPXHOCTH U penbeda TEeppUTOPHH.
XapaKkTepUCTHUKa OCHOBHBIX U MEPEXOJIHBIX KIMMAaTHUYECKHUX I0SCOB 3eMiIM. BiusHue KIMMaTHYECKUX
YCJIOBUM Ha >KU3Hb JIOJCH. BiusHue COBPEMEHHOW XO35MCTBEHHOW NEATEIbHOCTH JIKOJEH HAa KIUMaT
3emnu. ['moGanmpHBIE M3MEHEHHs] KJIMMaTa M pa3lUYHble TOYKH 3PEHUs HAa MX MNpHYUHBL KapTbl
KIIMMAaTUYECKUX TOSCOB, KIMMAaTUYECKHE KapThl, KapThl aTMOC(HEPHBIX OCAJKOB IO CE30HaM Toja.
Knumarorpamma kak rpaduueckas popMa OTpaKeHHs KIMMAaTHYECKUX OCOOEHHOCTEH TeppUTOPHH.
IIpakTyeckune padoTsl

1. Onucanue kaumaTa TEPPUTOPUHN IO KIIMMAaTUYECKON KapTe U KIIMMAaTOrpaMMe.
Tema 4. MupoBoii 0keaH — OCHOBHAasl 4acTh rHApoc(epsbl

MupoBoii okeaH u ero yactu. Tuxuii, ATnantnyeckuii, Unauiickuii u CeBepHblil JIeTOBUTBIN OKEaHBI.
HOxHBII OKeaH u mpoOieMa BBIACICHHUS €ro KaK caMOCTOATENbHOM YyacTu MupoBoro okeana. Téruibie u
XOJIOJHBIE OKeaHWueckue TedeHus. Cucrema OKEaHMYECKUX TeueHWH. BiusHue TEMIBIX U XOIOAHBIX
OKEaHWYEeCKHX TedeHUM Ha kiauMmaT. Coln€HOCTh MOBEPXHOCTHBIX BOJA MHpOBOTO OKeaHa, €€ U3MEpEHHUE.
Kapra con€HoCcTH MOBEpXHOCTHBIX BOA MupoBoro okeaHa. [eorpaduueckue 3aKOHOMEPHOCTH
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U3MEHEHHUS COJIEHOCTH — 3aBUCHUMOCTh OT COOTHOILICHHMS KOJMYECTBA aTMOC(EPHBIX OCAIKOB U
UCTIApEHMs, OINPECHSIOUIETO BIMSIHUSA PEYHBIX BOJA M BOA JenHuKoB. OOpa3zoBaHMe JIbJJOB B MHpPOBOM
okeaHe. VI3MeHEHMsI JIEAOBUTOCTH U ypOBHA MHUpPOBOro OkeaHa, UX NPUUYUHBI U cienctBus. JKu3Hp B
Oxeane, 3aKOHOMEPHOCTH €€ MPOCTPAHCTBEHHOTO pacipocTpaHeHus. OCHOBHBIE PaiOHBI PhIOOIOBCTBA.
Okonornyeckue npobdiaemMbl MUpOBOro okeaHa.
IIpakTyeckune padoTnl

1. BelsiBI€HME 3aKOHOMEPHOCTEN M3MEHEHMsI COJEHOCTHU IOBEPXHOCTHBIX BOJ MHpOBOro okeaHa u
pacnpocTpaHeHus TEMIBIX U XOJIOJHBIX TEUCHUHN Y 3aMaHBIX U BOCTOUYHBIX TOOEPEkKH MaTEPUKOB.

2. CpaBHeHHME JBYX OKEaHOB IO IJIAHY C MCHOJb30BAHWEM HECKOJIBKHX MCTOUYHUKOB reorpadudeckoi
uHpOpMaLUH.
PA3JIEJI 2. YEJIOBEYECTBO HA 3EMJIE
Tema 1. YncieHHOCTH Hacel1eHUS

3acenenue 3eMin yenoBekoM. CoBpeMeHHasl YUCIEHHOCTh HAaCEJIeHNsl MUpa. VI3MeHeHne YuCIeHHOCTH
HacejleHuss BO BpEeMEHM. MeTonbl OIpenesieHHs 4YHUCICHHOCTH HAcCeJICHMs, IEepEluCU HaCEJICHMUs.
@DaxTOopHl, BAUSIOLINE Ha POCT YACIEHHOCTH HaceaeHus. Pa3melieHre u IoTHOCTh HaCEJIEHUs!.
IIpakTyeckune padoTnl

1. Onpenenenue, cpaBHEHUE TEMIIOB U3MEHEHUSI YMCIEHHOCTH HACEJIEHUS! OTACIbHBIX PErMOHOB MHpa
10 CTATUCTUYECKUM MaTepHajiaM.

2. Onpenenenne U CpaBHEHUE PA3IUYUNA B YMCIEHHOCTH, INIOTHOCTH HACEJIEHUS OTAEIBHBIX CTPaH IO
pa3HbIM UCTOYHHKAM.
Tema 2. CTpanbl M HApoOABI MUpA

Haponpl u penurun Mupa. DTHUUECKHH COCTAaB HAceJICHUS MHpa. SI3pIkoBast Kiaccu(UKaIus HapoaoB
Mupa. MUpoBbIe U HallMOHANIBHBIE penuruu. ['eorpadust MUPOBBIX penuruil. Xo3siicTBEeHHAs! IS TEIbHOCTh
Jro/iel, OCHOBHBIE €€ BHJIBL CEIICKOE XO3SICTBO, MPOMBINUIEHHOCTh, cdepa ycmyr. VX BiausHue Ha
IIpUpoHbIE KoMIUIEKChl. KomIuiekcHble kapThl. ['opona u cenbckue nocenenus. KynbTypHo-uctopuueckue
peruonsl Mupa. MHOrooOpasue CTpaH, UX OCHOBHbIE TUIBL [Ipogheccus meneddcep 6 cgpepe mypusma,
9KCKYPCOBOO.
IIpakTyeckas padora

1. CpaBHEHME 3aHIATHI HACEIEHUS JBYX CTPaH M0 KOMIIJIEKCHBIM KapTaM.
PA3JIEJI 3. MATEPUKU U CTPAHBI
Tema 1. FO:xHbIEe MaTepUKH

Adpuka. Asctpanmus u Okeanus. FOxnas Awmepuka. AmnHTapkruga. McTopus  OTKPBITHSAL
I'eorpaduueckoe nonoxxenue. OCHOBHbIE YepTHI penbeda, KIMMaTa U BHYTPEHHUX BOJ M ONPEIEISIoNIne
ux (hakTopsl. 30HANbHBIE W a30HAIbHBIE HPUPOJAHBIE KoMmIUiekchl. Hacenmenue. IlonmuThueckas kapra.
KpynHeiinue no TeppuTOpUM U YUCIEHHOCTH HACEJEHUs CTpaHbl. MI3MEHEHHe NMpUpPOAbI NOJ BIUSHUEM
XO3SIMICTBEHHOM JEATEIbHOCTH YEJIOBEKA. AHTApKTHJAa — YHHKaJIbHBIM MaTepuk Ha 3emuie. OcBoeHHE
yenoBeKoM AHTapkTuabl. llenn MexnayHaponHbelX —uccienoBaHuid  Marepuka B XX—XXI BB.
CoBpemMeHHbIe HccaenoBanuss B AHTapkTuae. Poinb Poccuu B OTKPBITHSIX M MCCIEIOBaHMSIX JIELOBOTO
KOHTHHEHTA.
IIpakTyeckune padoTsl

1. CpaBHeHHE TeorpagruecKoro MoJ0XKEeHHUS ABYX (JTF0OBIX) I0’KHBIX MaTEPUKOB.

2. O0bACHEHHE TOJIOBOTO XOJa TEMIepaTyp M peXuMa BBIMAJCHUS aTMOC(EpHBIX OCaJKOB B
9KBATOPUAIIBHOM KJIMMAaTU4YECKOM M0sCe

3. CpaBHenue ocobenHocTel knmumara Adpuku, KOxxHoit AMepukn n ABCTpasiuy 110 IJIaHy.

4. Onucanne ABCTpanuM WK ofHOM u3 cTpaH Adpuxu wiu KOxHONH AMepukH 1Mo reorpapuuecKum
KapTam.

5. O0bsicHeHHe 0COOCHHOCTEH pa3MeIleHus] HaceleHUsI ABCTPAIMU UM OJHOU M3 CTpaH A(PHUKH WIH
HOxHO#1 AMepukn.
Tema 2. CeBepHbIe MaTepUKH

Cesepnass Amepuka. EBpasus. Mcropusi OTKpeITUS M OCBOCHHUs. [eorpaduyeckoe MOIOXKEHHUE.
OcHoBHBIE YepTHl penbeda, KIuMaTa U BHYyTPEHHUX BOJ U OIpelessone ux (akTopsl. 30HaIbHBIC U
a30HaJIbHbIE IpUpoIHbIe KoMIUIekchl. Hacenenue. Ilonntuueckas kapra. Kpynueiinie no Teppuropun u
YUCJIEHHOCTH HAaceJIeHUsl CTpaHbl. VI3MeHeHne NpUpoJibl MO/ BIUSHUEM XO3AHCTBEHHOW IEATEIBHOCTH
YEJI0BEKa.
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IIpakTyeckune padoTnl

1. OOBsicHEHNE pacIpPOCTPAHEHHsI 30H COBPEMEHHOI'O BYJKAaHM3Ma U 3€MIICTPSCCHUN Ha TEPPUTOPUHU
CesepHoit AMepuku u EBpazum.

2. O0bsiCHEHHE KIMMATHUECKUX Pa3IMYUil TEppUTOPHNA, HAXOISAIIMXCS HAa OAHOM reorpaduyeckoit
LIMPOTE, HA IPUMEPE YMEPEHHOTO KJIMMAaTHYECKOTO TIIsACA.

3. [IpencraBnenue B Buae TabIUIbl HHGOPMAIIMKA O KOMIIOHEHTaX MPUPOIbI OJHON U3 MPUPOIHBIX 30H
Ha OCHOBE aHaJIM3a HECKOJIbKUX UCTOYHUKOB WH(POPMAIIHH.

4. Onucanne oxnoit u3 crpan CeBepHoil AMepuku uiau EBpasum B ¢opme mpeseHTauuu (C LEIbI0
MIPUBJICUEHUS TYPUCTOB, CO3JJaHUS OJOKHUTEIHHOTO 00pa3a CTpaHbl U T. 11.).

Tema 3. B3anmopeiicTBe NpupoAbI M 001IeCTBA

Bnusinne 3akoHOMepHOCTEHl reorpaduueckoil 00OMOYKM Ha JKU3Hb M JESITEIbHOCTh JIIOJIEH.
OcoOCHHOCTH B3aMMOJCHCTBHS 4YEJIOBEKAa M TPUPOABI Ha pasHbIX Marepukax. HeobxomumocTh
MEXIYHAapOAHOIO COTPYAHMYECTBA B  MCIOJIb30BAaHMM Ipupoabl U €€ oxpaHe. Pa3Butue
IIPUPOIOOXPAHHOMN NEATEIBLHOCTH Ha COBPEMEHHOM HTane (MeXIyHapoaHbIl COX03 OXpaHbl MPUPOBI,
Mesxaynapoanas ruaporpaduyeckas opranunzanusi, KOHECKO u ap.).

I'moGasibHBIe TMPOOIEMBI YEJIOBEUYECTBA: SKOJIOTUYECKAs, ChIpbEBasi, HYHEPreTHYecKas, IMPEoJ0JICHUSI
OTCTaJIOCTH CTPaH, IPOAOBOIbCTBEHHAS — U MEKIYHAapOJHbIE YCWINS 110 UX NpeojosieHuto. [IporpamMma
OOH u nenu ycroitunBoro passutusa. Becemupnoe Hacinenue IOHECKO: nmpupoasble U KyJbTypHBIE
OOBEKTHI.

IIpakTyeckas padora

1. XapakrepucTika W3MEHEHUH KOMIIOHEHTOB IPUPOABI HA TEPPUTOPUU OJHOW M3 CTpaH Mupa

B PE€3yJIbTaTe AEATEIbHOCTH YEIOBEKA.

8 KVIACC
PA3JIEJ 1. TEOTPA®UYECKOE ITPOCTPAHCTBO POCCHUUA
Tema 1. UcTopusi popmupoBanus u ocBoeHusi reppuropuu Poccun

Hcropuss ocBoeHust u 3aceneHuss teppuropuun coBpeMeHHor Poccum B XI—XVI BB. Pacmupenue
teppuropuu Poccnn B XVI—XIX BB. Pycckue nepsonpoxonusl. M3menenus BHemHux rpanuy Poccun B
XX B. Boccoenunenne Kpsima ¢ Poccuei.
IIpakTyeckas padora

1. IIpencraBiienue B Buje TaOIUIIBI CBEICHHUH 00 M3MEHEHNH TpaHul] POccuy Ha pa3HBIX HCTOPUYECKUX
JTanax Ha OCHOBE aHaJN3a reorpauyeckux Kapr.
Tema 2. I'eorpadguyeckoe nmoJsioxxkenne u rpanunsl Poccnn

I'ocynapcrBennas teppuropust Poccun. Teppuropuansasie Boasl. I'ocynapcrBenHas rpanuna Poccun.
Mopckie U CyXOINyTHblE TpaHMIbI, BO3AYIIHOE IPOCTPAHCTBO, KOHTHHEHTAIbHBIM IIenbd U
UCKITIOYUTENbHAs DKOHOMUYecKas 30Ha Poccuiickoit @enepanuu. ['eorpaduyeckoe nmonoxenune Poccum.
Buowr ceoepaghuueckozo nonoxcenus. Crpansl — cocenu Poccun. brudwcnee u Oanvhee 3apybeoicve.
Mopsi, oMbIBaromue reppuroputo Pocenn.
Tema 3. Bpemsi Ha TeppuTopun Poccun

Poccus Ha xapTe yacoBbIX nosicoB Mupa. Kapra uacoBsix 30H Poccun. MecTHoe, IOSICHOE 1 30HaJIbHOE
BpEMsL: pOJIb B XO3MCTBE U )KU3HU JIIOACH.
IIpakTyeckas padora

1. Onpenenenue pa3andus BO BpEMEHH JUIsl pa3HbIX FOpo10oB Poccuu 1o kapTe 4acoBBIX 30H.
Tema 4. ATMMHHCTPATHBHO-TEPPUTOPHAIBbHOE YcTpOolicTBO Poccun. PalionnpoBanne Treppuropun

@eneparuBHoe ycrpoiictBo Poccun. CyOwextbl Poccuiickoit ®denepaunu, uX paBHOIpaBUE H
pasznooOpasue. OcHOBHbIE BHUIBl CyOBekTOB Poccuiickoii ®Penepanun. dDenepanbHble OKpyra.
PaiionnpoBaHue Kak MeTOJl TeorpauyecKux UCCIeOBAaHUN M TEPPUTOPUATHHOIO yIpaBiIeHUs. Buabl
palioHupoBaHus Tepputopuu. Makpoperuonsl Poccun: 3anagnsiii (EBponeiickas yactb) 1 BocTouHbli
(A3maTckas 4acTh); UX TpaHUIlBl U cocTaB. KpynHbie reorpadudeckue paitonsl Poccun: EBponeiickuit
Cesep Poccuu u CeBepo-3anan Poccuu, Llentpanbnas Poccus, [loBomxbe, FOr EBponeiickoii yactu
Poccun, Ypan, Cubups u Jlansauii Boctok.
IIpakTyeckas padora

1. OGo3HayeHne Ha KOHTYpHOU KapTe U CpaBHEHHE I'paHuIl PpeaepaibHbIX OKPYTOB M MAKPOPETHOHOB C
IIEJIBbIO BBISIBIIGHUS COCTaBa U OCOOCHHOCTEN TeorpadpuyecKoro nojJ0KeHHUsI.
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PA3JIEJI 2. TPUPOJJA POCCHUHN
Tema 1. IIpupoansie ycjoBusi u pecypcebl Pocenn

[Ipuponnsie ycnoBus U NpupoAHble pecypcebl. Kimaccudukanmm npupoassix pecypcoB. IIpupomHo-
pPECYpPCHBIM  KamuTajl W JKOJorudyeckuit mnoreHuuan Poccum. IIpuHOmMnel — panroOHAIBHOTO
MPUPOJIONIONB30BAHUA U METOJAbl MX peanu3auud. MuHepanbHble pPecypchl CTpaHbl U MPOOJIEMBI HX
palMOHAIBHOTO HCIONb30BaHusA. OCHOBHbBIE pecypcHble 0a3bl. [IpupoaHBIe pecypchl CyIIM M MOpE,
ombIBaroux Poccuro.

IIpakTyeckas padora

1. XapakrepucTuka NpUPOAHO-PECYPCHOTO KamuTalla CBOETO Kpas IO KapTaM M CTaTUCTHUYECKUM
MaTepuasam.

Tema 2. I'eosioruveckoe cTpoeHue, pejiabed
U 10JIe3HbIe HCKONaeMble

OcHoBHBIE 3Tanbl (HOpMUPOBAHHS 3eMHON KOpHI Ha Tepputopuu Poccun. OCHOBHBIE TEKTOHMYECKHE
CTpykTypbsl Ha Ttepputopun Poccun. Ilmardpopmer u  mmmrel.  Ilosica  ropooOpazoBaHusl.
I'eoxpononoruueckass tabmuma. OcHoBHbIE (OpMBI penbeda U 0COOEHHOCTH UX PaCHpOCTPAHEHUS Ha
tepputopun Poccun. 3aBHCHMOCTH MEXKIy TEKTOHHUECKHUM CTPOCHHEM, peiabeoM U pa3MeleHHeM
OCHOBHBIX TPYIII [TOJIE3HBIX UCKOMAEMBIX 110 TEPPUTOPUU CTPAHBI.

Bnusnue BHYTpPEHHHMX M BHELIHHX IPOIECCOB Ha (opmupoBaHue penbeda. CoBpeMEeHHBIE MPOIECCH,
dopmupyromme penbed. OOIACTH COBPEMEHHOTO TOPOOOpA30BaHUS, 3EMIICTPSICEHUH M BYyJKaHU3MA.
JlpeBHEE M COBpeMEHHOE ojeleHeHus. OmnacHble TIE€O0JIOTUYECKUE NPUPOAHBIE SBICHUA U HX
pacnpocTpaHenue 1o Teppuropun Poccuu. M3meHeHue penbeda Moj BIUSHUEM JESTENbHOCTH YellOBEKa.
AmnTtponorenssie ¢popmsl penbeda. OcobeHHOCTH perbeda CBOETro Kpasl.

IIpakTyeckune padoTnl
1. O0GbsicHeHNEe pacTIpOCTPaHEHHS MO0 TEPPUTOPUU POCCHH OMACHBIX I€0JIOTHYECKUX SBICHUH.
2. O0bsicHeHHe 0COOCHHOCTEH penbeda CBOEro Kpasi.

Tema 3. KimMaT U KIMMaTH4YEeCKHE PecypChl

daxTopsl, ompenensiomue kiuMar Poccuu. BnusHue reorpaduueckoro mnoyiokeHus Ha KIUMaT
Poccun. Conneunas panuanus u e€ Buasl. Biausinue Ha kiumaTt Poccun nojactuiiaroniedl moBepXHOCTU U
penbeda. OcCHOBHBIE THIBI BO3JIYIIHBIX MacC W MX LUPKYyJIALMs Ha Tepputopuu Poccun.
Pacnipenenenue reMneparypsl Bo3ayxa, aTMOCEpHbIX ocaikoB 1o Teppuropun Poccun. Kosdduuuent
YBIQKHEHMUS.

Knumaruueckue mosca M THUIBI KIMMaToB PoccuM, MX XapakTepHUCTUKU. ATMOcdepHble (PpOHTHI,
LMKJIOHBl M AHTULUKIOHBI. TpONMYecKHe LMKIOHBI U PEruoHbl Poccum, moaBEpKEHHBIE MX BIUSHUIO.
Kapter moronel. M3MeHeHue KiuMaTa MOJ BIMSHUEM €CTECTBEHHBIX M aHTPOIOTEHHBIX (DaKTOPOB.
BnusiHue xnuMaTa Ha JKU3HB M XO3SIMCTBEHHYIO IeATeNbHOCTh HaceneHus. Halmonaemble KiimmMaTnieckue
U3MEHEeHus: Ha Teppuropun Poccun M nx Bo3MOXkHbIE ciencTBus. CrocoObl aganTaluu 4YejaoBeKa K
Pa3sHOOOpPa3HbIM KIMMAaTHYECKHM YCJIOBUSIM Ha TEPPUTOPHMU CTPaHbl. ATPOKIMMATHYECKHE PECYpCHI.
OmnacHble 1 HEOIArONPHUATHRIE METEOpOIornieckue siBjeHus. Habmronaemple KIMMaTHUECKUE U3MEHEHUS
Ha TeppuTopun Poccun u ux Bo3MoxHbIe ciefcTBUs. OCOOEHHOCTH KIIMMaTa CBOETO Kpasi.
IIpakTyeckune padoTsl

1. Onucanue U NPOrHO3UPOBAHUE MTOTO/IbI TEPPUTOPUHU IO KapTE MOTOJIBI.

2. Ompenienenue U 0OBSICHEHHE MO KapTaM 3aKOHOMEPHOCTEW pacrpesiesieHHs COJHEYHOH pajualuu,
CPeIHUX TeMIepaTyp SHBaps U UIOJA, TOJ0BOTO KOJIMYECTBA aTMOC(EPHBIX OCAIKOB, UCHAPSIEMOCTH I10
TEPPUTOPUU CTPAHBI.

3. OueHKa BIMSHHUS OCHOBHBIX KJIIMMaTU4ECKUX MOKa3aTeel CBOET0 Kpasi Ha KU3Hb U XO3HCTBEHHYIO
NEeATEIbHOCTh HACEIICHHUS.

Tema 4. Mopsi Poccun. BHyTpeHHHe BOABI H BOJHbIE PeCypChI

Mops kak akBaibHble [IK. Peku Poccun. Pacnpenenenue pex mo OacceliHam okeaHOB. I JaBHBIE
peunble cucteMbl Poccun. OnacHble THIPOJIOTMYECKUE NPUPOAHBIE SBIEHUS M UX PACIPOCTPaHEHHE I10
Teppuropuu Poccuu. Poib pek B )KM3HU HACEIEHUs U pa3BUTUHU X03slcTBa Poccun.

Kpynueiimue o3épa, ux npoucxoxiaenue. bonora. I[logzemubie Boabl. Jlennuku. MHOroseTHsist
Mep3nota. HepaBHOMEpHOCTH pacnpefesieHus BOAHBIX pecypcoB. PocT ux morpebieHus U 3arpsi3sHEHHUS.
[TyTu coxpaHeHHs KauecTBa BOJHBIX pecypcoB. O1eHka 00ecreueHHOCTH BOJHBIMHU PEeCypcaMy KPYIHBIX
pernoHoB Poccun. BHyTpeHHUE BOABI U BOJHBIE PECYPCHI CBOErO PETMOHA U CBOEH MECTHOCTH.
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IIpakTyeckune padoTnl

1. CpaBHeHHE 0COOCHHOCTEH pekuMa U XapakTepa TeueHUs AByX pek Poccum.

2. O0bsICHEHHE PaACIPOCTPAHEHUS] OMACHBIX TMAPOJIOTHYECKUX MPHUPOIHBIX SIBICHUN HAa TEPPUTOPUHU
CTPaHBI.

Tema S. IIpupoaHO-X0351/iCTBEHHBIE 30HBI

[TouBa — 0cOOBII KOMIIOHEHT MpHUpoabl. PakTOpsl 00pa3zoBaHus 1MouB. OCHOBHbBIE 30HAJBHBIC THUITHI
[I04B, MX CBOMCTBa, pasnuuus B Iuiogopoauu. IlouseHHble pecypcel Poccun. M3meHeHue mnous
pPa3IMYHBIX IPUPOJHBIX 30H B XOAE€ HUX XO3SIMCTBEHHOI'O HCIIOIb30BaHMA. Mepbl 10 COXpPaHEHUIO
TUIOI0PO/IMS TIOYB: MEIHOPALUs 3eMellb, 00phOa ¢ 3po3ue OYB U UX 3arPA3HEHUEM.

BorarcTBOo pacTuTenbHOr0 M KMBOTHOrOo Mupa Poccum: BumoBoe paszHooOpasue, (akTopbl, €ro
ompenensaonme. OcoOEHHOCTH PACTUTEIBHOIO W JKUBOTHOTO MHpa  PA3IUYHBIX  MPHUPOTHO-
XO35MCTBEHHBIX 30H Poccun.

[IpupoaHO-X035HCTBEHHBIEC 30HBI Poccy: B3aMMOCBSI3b M B3aMMOOOYCIIOBICHHOCTh X KOMIIOHEHTOB.

BricoTHas osiCHOCTH B ropax Ha Teppuropuu Poccun.

[IpuponHble pecypcbl NPUPOAHO-XO3SMCTBEHHBIX 30H M MX HCIOJIB30BAaHUE, DKOJOTMYECKHE
npo6aemsl. [IporHo3upyemsie MocaeACTBUS U3MEHEHN KIMMaTa JJIsl Pa3HbIX MPUPOTHO-X03HCTBEHHBIX
30H Ha Teppuropun Poccum.

Ocobo oxpaHseMble mpHupoaHble Teppuropuu Poccum u cBoero kpas. OOBbexTsl Bcecemupnoro
npupoasoro Hacaeaus FOHECKO; pactenust u xuBoTHbIE, 3aHecEHHBIE B KpacHyto kHury Poccuu.
IIpakTyeckune padoTsl

1. OObsicHEeHUE pa3IUYHid CTPYKTYPBI BBICOTHOM MOSICHOCTH B TOPHBIX CUCTEMAX.

2. AHanu3 pa3IMYHBIX TOYEK 3PEHUs O BIMSHUU TTI00AbHBIX KIMMAaTHUECKUX U3MEHEHHH Ha IPUPOY,
Ha KM3Hb U XO3MCTBEHHYIO ACATECIBHOCTh HACEJICHUS Ha OCHOBE aHAIM3a HECKOJIIBKAX HCTOYHUKOB
uHpOpMaLUH.

PA3JIEJI 3. HACEJIEHUE POCCHUH
Tema 1. Uncnennocts Hacesienust Poccun

Junamuka yucieHHoctu HaceneHuss Poccuum B XX—XXI BB. u (daktopsl, ompenensromue €.
Ilepenucu wnacenenuss Poccuu. EcTecTBeHHOe JIBUKEHUE HaceneHusd. PoxagaeMocTb, CMEPTHOCTb,
€CTEeCTBEHHbII mNpHpocT HaceneHus Poccum M ux reorpaduyeckue pasinyus B Ipenesax pa3HbIX
peruoHoB Poccuu. ['eomemorpaduueckoe monoxkenue Poccun. OcCHOBHBIE Mephl COBPEMEHHOMN
aeMorpaguueckoil MOMUTHKH rocyaapcta. OOmmii mpupocT HaceldeHHs. Mwurpauuu (MexaHH4ecKoe
JBU)KEHHE HAcelleHNs). BHENIHNe 1 BHYTpEHHUE MUTpALMU. DMUIpalys ¥ UMMHUTrpanus. MUrpamoHHbIi
pUpOCT HaceneHus. [IpuynHpl MUTpannii 1 OCHOBHBIE HAIIPABJICHUS MUTPALIMOHHBIX IIOTOKOB. [IpuduHoi
Muspayuti U OCHOBHblE HANpPaeIeHUs MUSpAYUOHHbIX NOMokoe Poccuu 6 pasnvle ucmopuueckue nepuooul.
I'ocynapcrBenHas MurpanvoHHas nonutuka Poccuiickon ®@enepanyu. Pasnuunble BapuaHThl IPOTHO30B
M3MEHEHUS YUCIICHHOCTH HaceneHus Poccun.

IIpakTyeckas padora

1. Onpenenenne TO CTATUCTUYECKHM JAaHHBIM OOINEr0, €CTECTBEHHOTO (WJIM) MHUTPAMOHHOTO
NPUPOCTa HACEJIEHUS OTHCNBHBIX CyObeKTOB ((penepanbHbIXx OKpyroB) Poccuiickoit @enepanuu wiu
CBOET0 PErHOHa.

Tema 2. TeppuropuajbHble 0COO€HHOCTH pa3MellieHUus1 Hacesenust Poccun

I'eorpaduueckue OCOOCHHOCTH pa3MEIICHHs] HaceleHUs: MX OOyCIOBICHHOCTh INPHPOIHBIMH,
UCTOPUYECKHMHU U COIMATIBbHO-3KOHOMUYeCKMMHU (pakTopamu. OcHOBHas mosoca pacceneHus. [ImoTHoCTh
HaceJleHus Kak II0Ka3aTelb OCBOCHHOCTH TEppUTOpUU. Pa3nuuusg B IUIOTHOCTH HACEICHUS B
reorpadguueckux paiioHax u cyOnekrax Poccuiickoii ®@enepaunu. ['opojckoe U cenbckoe HaceJIeHHE.
Bunpl ropoackux M ceNbCKUX HAacelIEHHBIX MyHKTOB. YpOanuszanus B Poccun. Kpymnweiimue ropona u
ropojackue arnomepanuu. Kinaccugukaiys ropo1oB Mo YMCICHHOCTH HaceneHus. Posib ropoioB B KU3HU
crpanbl. DyHkuuum roponoB Poccun. MonodyHkunoHansHble ropona. Cenbckas MECTHOCTh U
COBPEMEHHBIEC TEHJICHLIUU CEJIBLCKOIO PacCeICHUs.

Tema 3. Hapoas! u peaurun Poccun

Poccuss — MHOrOHanMOHaIbHOE TOCYAApCTBO. MHOTOHAMOHAIBHOCTh Kak crenupuieckui paxtop
¢dbopmupoBanus u pa3Butusi Poccun. Azvikosaa knaccuguxayus napooos Poccuu. Kpynneime Hapoabl
Poccum u wux paccenenue. TutynbHble 3THOCHL. ['eorpadusa penuruit. OOBexTHl Bcemupnoro
kynbTypHOro Hacieauss FOHECKO na tepputopun Poccun.
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IIpakTyeckas padora

1. IToctpoenue kaprorpaMmbl «Jloyis TUTYJIBHBIX 3THOCOB B UYMCIIEHHOCTH HACEJICHUS PECIyOlMK H
ABTOHOMHBIX OKPYTroB PD».
Tema 4. Ilos10BOM U BO3pacTHOI cocTaB HaceaeHus1 Poccun

ITonoBoi u Bo3pacTHOM coctas HaceneHus Poccun. IlomoBo3pactHas cTpykrypa Hacenenuss Poccuu B
reorpadguueckux paiioHax U cyObekrax Poccuiickoii ®denepammu u (akTopsl, €€ OmperensIonme.
[TonoBo3pactHele mupamuasl. Jlemorpaduueckass Harpyska. CpenHsisi mporsosupyemas (oxugaemas)
IIPOIOJKUTEIIBHOCTD )KU3HHA MYKCKOI'O U KEHCKOro HaceneHus Poccun.
IIpakTyeckas padora

1. OObsicHeHHEe JTUHAMUKHA II0JIOBO3PACTHOIO COCTaBa HaceneHuss Poccunm Ha OCHOBe aHaim3a
IIOJIOBO3PACTHBIX IIUPAMHU/L.
Tema S. HesoBeuecknii kanuraa Poccnu

[lonsaTue denmoBeuecKOro KamurTaiga. TpyloBble pecypchl, paboyas cuia. HepaBHOMEpHOCTBH
pacmpesneneHust TPYAOCHOCOOHOTO HACENIEHUsI 1O TEPPUTOPUHM CTpaHbl. ['eorpaduueckue pazauydus
B YypOBHE 3aHATOCTH HaceneHuss Poccum u Qaxtopsl, ux omperenstone. KadecTBo HaceleHHs U
nokaszaTelnu, xapakrepusytomue ero. MYP u ero reorpaduueckue paznuyusi.
IIpakTyeckas padora

1. Knaccugukamus ®PenepaidbHbIX OKPYroB IO OCOOEHHOCTSIM €CTECTBEHHOI'O M MEXaHHMYECKOTro
JBUYKEHUSI HACEIICHUSI.

9 KJIACC
PA3JIEJI 4. XO3IMCTBO POCCHUH
Tema 1. O6mas xapakTepucTuka xo3siiicrea Poccun

CocTaB XO34HCTBA: BAKHEHIIME MEXOTPACIEBBIE KOMIUIEKCHI M oTpaciau. OtpacieBas CTPyKTypa,
(GyHKIMOHANIBHAS U TEPPUTOpPHATIbHAS CTPYKTYPBI XO3siicTBa CTpaHbl, (PakTOphl UX (OPMHUPOBAHMSA U
pa3BuTHs. ['pynnupoBKa OoTpaciiell 10 HX CBA3M C IMPUPOJHBIMU pecypcaMu. PakTopsl MPOU3BOICTBA.
OkoHOMUKO-Teorpapuueckoe nmonoxenue (DI'TI) Poccun kak dakxtop pazBurus e€ xo3siicrea. BBIT u BPII
KaK II0Ka3aTeJd ypOBHS Pa3BUTHs CTPaHbl U PETHOHOB. DKOHOMUYecKue KapThl. OOmme ocoOEHHOCTH
reorpaun xo3aicTBa Poccun: TeppUTOpPUU ONEPEKArOIIEro pa3BUTHS, OCHOBHAS 30HA XO3SHCTBEHHOTO
OocBOEHMs, ApkTuueckas 30Ha U 30Ha CeBepa. «CTparerus npoCTpaHCTBEHHOIO pa3BuUTHsa Poccuiickoi
®enepaunu Ha nnepuon 1o 2025 roxa»: ey, 3aJa4u, IPUOPUTETHI U HAIIPaBJIEHUS IPOCTPAHCTBEHHOIO
pazButusi  ctpanbl. CyOwektl  Poccuiickoii ~ ®enepamnmu, BeimenseMmble B «CrparTeruu
IIPOCTPAHCTBEHHOTO pa3BuTUs Pocculickon denepanun» Kak «reoCTpaTernuecKue TEPPpUTOPUNY.

[IpousBoacTBeHHBIN KanuTail. Pacnpenenenue npon3BOICTBEHHOIO KaluTala 0 TEPPUTOPUM CTPAHBI.
YcnoBust 1 pakTOpsl pa3MeIIeHUs X035SHCTBA.

Tema 2. TonmuBHO-3HepreTudecknii komimiekce (TIK)

CoctaB, MecTo W 3HadeHHe B Xxo3siictBe. HedtsaHas, razoBas U yroibHas HpPOMBIILICHHOCTb:
reorpadusi OCHOBHBIX COBPEMEHHBIX U MEPCHEKTHUBHBIX PaiOHOB JOOBIYM M TEpepadOTKU TOIUIMBHBIX
pecypcoB, cucteM TpyOorpoBonoB. Mecto Poccun B MHpOBO# 100bIY€ OCHOBHBIX BHIOB TOILIMBHBIX
pecypcoB. DnekTpo3nepreTuka. Mecro Poccru B MUPOBOM MPOU3BOACTBE ANMEKTPOIHEPrur. OCHOBHBIE
TUIBI JIEKTPOCTAHLUHN (aTOMHBIE, TEIUIOBBIC, THAPOIICKTPOCTAHIINH, IEKTPOCTAHIINH, HCTIONIB3YIOIIHNE
BO300HOBIIsIEMbIE HCTOUYHUKH 3Heprun (BUD), nx 0coOeHHOCTH U 101151 B IPOU3BOJCTBE JIEKTPOIHEPTHH.
Pasmemenne kpynueimmx anekrpocranuui. Kackagel ['DC. Oneprocuctemsl. Bamsaue TOK Ha
OKpYyXaroIyto cpeny. OcHosHble nonodiceHus «dnepeemudeckou cmpameauu Poccuu na nepuoo oo 2035
200ay.

IIpakTyeckune padoTsl

1. AHanu3 cTaTUCTUYECKUX U TEKCTOBBIX MAaTEPUAJIOB C LIENIbIO CPABHEHUSI CTOMMOCTH 3JIEKTPOIHEPTUU
114 HacesneHusa Poccuu B pa3IuyHbIX pErHOHAaX.

2. CpaBHUTENbHAsL OLEHKA BO3MOXHOCTEH Ul pa3BUTHs 3HepreTMkd BMD B oTAEnbHBIX pernoHax
CTpaHBI.

Tema 3. MeTanaypru4eckuii KOMILIEKC

CocraB, MecTO U 3HaueHue B Xo3sicTBe. Mecto Poccun B MUPOBOM IIPOM3BOJCTBE YEPHBIX U LIBETHBIX

MeTauioB. OCOOCHHOCTH TEXHOJIOTUM MPOM3BOJICTBA UYEPHBIX M IIBETHBIX MeETAUIOB. DaKTOpbI
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pasMeleHus TpeAnpUsITHIA pa3HbIX OTpacieil MeTaTypruyeckoro koMmiuiekca. ['eorpadust meramrypruu
YEPHBIX, JETKUX U TSKEIBIX [IBETHBIX METAJJIOB: OCHOBHBIE PaiiOHBI U IIEHTPHI. MeTaiuryprudeckue 6a3bl
Poccun. BrnusHue wMeramiyprum Ha oOkpyxkaromyro cpeny. Ocnosnvle nonoowcenus «Cmpamecuu
pazeumusi 4épHou u yeemuou memannypeuu Poccuu 0o 2030 cooax.

Tema 4. MalIMHOCTPOUTEIbHBINH KOMILJIEKC

CocraB, MecTo U 3HaueHue B xossiictBe. Mecro Poccum B MUPOBOM  IPOM3BOJCTBE
MaIIMHOCTPOUTENBHON MNpoayKiuu. DPakTopbl pPasMEIIEHHsS MAaIIMHOCTPOUTEIBHBIX MPEANPUATHI.
I'eorpadus BakHEHIINX OTpacieil: OCHOBHBIE PaiOHBI U IIEHTPHI. POIIb MAIIMHOCTPOEHUS B pealn3aluu
LeJaed MOJUTUKU UMIIOPTO3aMEIleHHs. MallMHOCTPOCHUE U OXpaHa OKPYXKAIOLIEH Cpelbl, 3HAYCHHE
OTpaciau JUI CO3JAaHUS HKOJOTHYECKH HPPEKTUBHOrO o0OopyaoBaHus. IlepcrieKTUBBI pa3BUTHUS
MamurHocTpoeHus: Poccun. OcnosHble nonodcenuss OOKyMeHmos, onpedensiomux Cmpamecuro pa3eumusl
ompaciei MauuHOCMpoOUmenbHo20 KOMNIEKCdA.

IIpakTyeckas padora

1. BoisiBienue (akTopoB, MOBIUSABIIMX HAa pa3MEIEHHE MAaIIMHOCTPOUTENIHLHOrO MPeanpusTHs (I0
BbIOOPY) Ha OCHOBE aHAJIM3a PA3IMYHBIX UCTOYHUKOB HH(POPMAIUH.

Tema S. XMMHKO-I€CHOI KOMILIEKC
XumMuyeckasi NPOMBIIIICHHOCTD

CocraB, MecTo M 3HaueHHe B Xo3siicTBe. PakToOpbl pasMelieHus npeanpusatuil. Mecro Poccun B
MHUPOBOM IPOU3BOJICTBE XMMHUYECKOH mpoaykuuu. l'eorpadus BaXHEHWIIMX MOIOTpAcield: OCHOBHBIE
palloHbl M LEHTpbl. XUMHUYECKas IPOMBIIUIEHHOCTh W OXpaHa OKpyxXkaromel cpeasl. OcHosHble
noaooicenus « Cmpamezuu pazgumusi XuMuyecko2o u He(pmexumuiecko2o Komniekca na nepuoo 0o 2030
200ay.

JleconmpoMBIIIVICHHBbIN KOMILJIEKC

CocraB, MecTo M 3HaueHHe B Xxo3sicTBe. Mecto Poccum B MUPOBOM IPOU3BOJCTBE MPOTYKIUHU
JIECHOTO KoMmIUieKkca. Jleco3aroroBurenbHass, [AepeBOOOpadaThIBaOmIas W LEJUTIOI03HO-OyMajkHast
MPOMBIIIICHHOCTh. DaKTOpPbI pazMmeleHus npeanpuaruil. ['eorpadust BaxHeHIINX OTpaciei: OCHOBHBIE
paiioHBbI U JeconepepadaThIBaOIINe KOMITICKCHI.

JlecHoe X03sHCTBO W OKpyxamomas cpega. IIpoGremMbl M mnepcnekTHBBl pa3BuTHA. (OcHosHble
nonoxcenus « Cmpameauu pazeumusi 1ecHo2o komniekca Poccutickoii @edepayuu 0o 2030 200a».
IIpakTyeckas padora

1. Aranu3 ToOKyMeHTOB «IIpocHo3 passumus aecnozo cexkmopa Poccutickoii @edepayuu 0o 2030 2o0a»
(I'n.1, 3 u ll)u«Cmpameeus pazeumust nechoco komniexca Poccutickoti @edepayuu oo 2030 2o0ax» (1.
11 u 11, Ipunoscernuss Ne 1 u Ne 18) ¢ 1ienbro onpeneseHus MePCIeKTUB U MPoOIeM pa3BUTH KOMILIEKCA.
Tema 6. ArponpombinnieHHbI kKomIuieke (AIIK)

CocraB, MeCTO U 3HAUEHHUE B SKOHOMUKE cTpaHbl. Cenbeckoe X03s1iicTBO. CocTaB, MECTO U 3HAUYECHHE B
XO035IMCTBE, OTIAUYMS OT APYIMX OTpacieil Xo3sHcTBA. 3€MENbHbIE, TOYBEHHBIE U arpOKJINMAaTUYECKHE
pecypebl.  CenbCKOXO3SIMCTBEHHBIE Yroibs, HX IUIONaAb M CTPyKTypa. PacreHuneBoacTtBo u
’KHMBOTHOBOJICTBO: Teorpadusi OCHOBHBIX oTpaciieil. Cenbckoe X035IHCTBO U OKpY KaroIas cpesa.

[MumeBass npomsbinieHHOCTh. CocTaB, MECTO M 3HAu€HUE B Xo3sAHcTBE. PaKkTOpbl pazMeElICHUS
npennpustuid. [eorpadus BaxHEWIIUX oOTpaciiei: OCHOBHBIE palOHBI M LEHTphl. [lumneBas
IIPOMBIIIUIEHHOCTh M OXpaHa OKpy:karouei cpeapl. JIErkas npomsinuieHHOCTh. CocTaB, MECTO M 3HAUEHUE
B X03s1iicTBe. DaKTOPHI pa3menieHus npeanpustuil. ['eorpadus BaxxHeHIINX oTpacieil: OCHOBHBIE pailoHBI
U UeHTpbl. JIérkas NpOMBINUIEHHOCT, M OXpaHa OKpyKarouled cpenbl. «Cmpamezusi pazeumus
A2PONPOMBIULIEHHO20 U PblOOX035liCMBeHH020 Komnaekcos Poccutickotl @edepayuu wa nepuoo oo 2030
2o0ay. Ocobennoctu AIIK cBoero kpasi.

IIpakTyeckas padora

1. Ompenenenue BIUSHUS MIPUPOJHBIX U COLMANBHBIX (PakTOpoB Ha pasMenieHue orpaciei AITK.
Tema 7. UndpacTpyKTYpHbIH KOMILIEKC

CocraB: TpaHcropT, HH(pOpManuMoHHAs HHPPACTPYKTypa; cdepa 0oOCITyKUBaHUS, PEKPEALMOHHOE
XO0351CTBO — MECTO U 3HAYCHUE B XO35AUCTBE.

Tpancnopt u cBa3p. CocTaB, MECTO M 3HAa4€HHE B XO03siicTBe. MOpPCKOI, BHYTpPEHHUH BOJHBIM,
KENE3HOJOPOXKHBIN, aBTOMOOWIBHBIA, BO3AYIIHBIM M TpPyOONpOBOAHBIA TpaHcmopT. [eorpadus
OTJENbHBIX BUJOB TPAHCIIOPTA U CBSI3U: OCHOBHBIE TPAHCIOPTHBIE IMYTH WM JIMHUU CBS3H, KPYIHEHIINE
TPaHCIIOPTHBIE Y3JIBI.
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TpaHCcHoOpT U OXpaHa OKPYXKaIOLIEH CPEbl.

WNndopmanmonnas uHppacTpykTypa. Pexpeanmonnoe xo3aicTBo. Oco6eHHOCTH cepbl 00CTyKUBAHUS
CBOETO Kpas.

[IpoGnemsbl ¥ IEPCIEKTUBBI Pa3BUTUSL KOMIUIeKca. « Cmpameeus pazeumus mpancnopma Poccuu na
nepuoo 0o 2030 2o0a, @edepanvhulii npoexm « Unpopmayuonnas unppacmpykmypar.
IIpakTyeckune padoTnl

1. AHanM3 CTaTUCTHYECKUX JAHHBIX C IIETbI0 ONpEICNCHHs JO0IHU OTACIbHBIX MOPCKUX 0acCeiiHOB B
Ipy30IepeBO3Kax U 00BSICHEHUE BBISIBJICHHBIX Pa3IHUuUil.

2. XapaKTepuCTHKa TYPUCTCKO-PEKPEALIMOHHOI0 TOTEHIIMAja CBOEro Kpasi.

Tema 8. O6001menne 3HAHUI

I'ocynapcTBeHHast HOJIUTHKA Kak (DakTop pa3MenieHns Npou3BoIcTBa. «CTpaTerusi MpoCTPaHCTBEHHOTO
pasButus Poccuiickoii ®eneparmu  no 2025 roma»: oOcHOBHBIE mosiokeHUs. HoBble (Gopmbl
TEPPUTOPUAIBHON OpraHM3alMi XO3SAMCTBA M MX POJb B U3MEHEHUM TEPPUTOPUATIBHOW CTPYKTYpbI
xo3stiictBa Poccun. Kimacrepsl. Ocobbie sxoHOMuYeckue 30HBI (OD3). TeppuTopuu omepeKaromniero
passurus (TOP). @akTopsl, OrpaHMUNBAIOIINE PA3BUTHE XO3SMCTBA.

Pa3BuTue X035HCTBa U COCTOSIHUE OKpY’Karollel cpensl. « Cmpameeus 3Konr02udeckol bezonacHocmu
Poccuiickoii @edepayuu oo 2025 2o0a» W rocynapcTBEHHbIE Mepbl MO mepexony Poccum k Mopaenu
YCTOMYHBOI'O pPa3BUTHS.

IIpakTyeckas padora

1. CpaBHUTENIbHAST OLIEHKA BKJIaJa OTAENbHBIX OTpaciied XO3SHCTBa B 3arpsi3HEHHE OKpYKarollei

Cpeibl Ha OCHOBE aHAJIN3a CTATUCTUUECKUX MaTEpUaJIOB.
PA3JIEJI 5. PETHOHBI POCCHUUA
Tema 1. 3anagnsbiii makpoperuon (Esponeiickas yacts) Poccun

I'eorpaduueckue ocobeHHocTH reorpadudeckux paiionoB: EBponeiickuii CeBep Poccumn, Ceepo-
3anag Poccum, ILenrpansnas Poccus, IloBomkbe, HOr Espomnelickoii wactu Poccum, VYpain.
I'eorpaduueckoe mnonoxenune. OCOOEHHOCTH NPUPOIAHO-PECYPCHOTO IOTEHIMANa, HaceleHHe |
X0341cTBO. COLMAIBbHO-9KOHOMHUECKUE W 3KOJIOTMYEeCKHe NpoOJIeMbl W TEPCIEKTUBBI PAa3BUTHUS.
Knaccudukanus cyopextoB Poccuiickoii @enepanuu 3amnagHoro MakpoperuoHa mo ypoBHIO COIUATBHO-
SKOHOMHYECKOTO Pa3BUTHS; UX BHYTPEHHUE Pa3INyNs.

IIpakTyeckune padoTsl

1. CpaBuenue OI'TI nByx reorpauueckux paifoHOB CTpaHbl IO Pa3HBIM UCTOYHUKAM WH(POPMAIIUU.

2. Knaccuduxamnus cyonpektoB Poccuiickoit denepaui 04HOTO U3 reorpadpuueckux paiioHoB Poccuu
10 YPOBHIO COLIMAJIbHO-OKOHOMHYECKOI'O Pa3BUTHUS HA OCHOBE CTATUCTUUECKUX JaHHBIX.

Tema 2. BocTouHblii MakpoperuoH (Asuarckas yactsb) Poccun

I'eorpaduueckne ocobeHHocTH reorpaduueckux pailonoB: Cubupp u anpHuii  BocrTok.
I'eorpaduueckoe mnonoxenne. OCOOEHHOCTH NPUPOIAHO-PECYPCHOTO IOTEHIMANa, HaceleHHe |
X0341cTBO. COLMANIBHO-9KOHOMHUECKUE W 3KOJIOTMYEecKHe NpoOJIeMbl W TEPCIEKTUBBI PAa3BUTHUS.
Knaccudpukanus cyonpextoB Poccuiickoit @enepanmu BocTouyHOro MakpopermoHa 1o YpPOBHIO
COLIMAJIbHO-I)KOHOMUYECKOT'0 PAa3BUTHS; UX BHYTPEHHHUE Pa3INyus.

IIpakTyeckas padora

1. CpaBHEHHE 4EJIOBEUYECKOr0 KamuTana JBYyX reorpaduyeckux pailoHoB (cyObekToB Poccuiickoii
®denepanyn) N0 3a1aHHBIM KPUTEPHSIM.
Tema 3. O6001menne 3HAHUI

@denepanbHble U PErMOHANBHBIE LENEBBIE NMPOTPAMMBI. [ ocyoapcmeennas npozpamma Poccuiickotl
Deoepayuu « Coyuanvro-3konomuueckoe pazgumue Apkmuueckoii 30n61 Poccutickoti @edepayuuy.
PA3JIEJ 6. POCCHUSA B COBPEMEHHOM MUWPE

Poccuss B cuctemMe MeXIyHapOJHOTO reorpaduueckoro pasjaeieHus Ttpyna. Poccus 6 cocmase
MeNCOYHAPOOHBIX IKOHOMUYECKUX U NOAUMUYECKUX opzanuzayuti. Bzaumoceasu Poccuu c opyaumu
cmpanamu mupa. Poccust u crpansl CHI'. EADC.

3HayeHUe A7 MUPOBOW LMBWIM3ALMHU Teorpaduyeckoro mpocTpaHcTBa Poccum Kak KOMILIEKca
NPUPOIHBIX, KYJIbTYPHBIX U 9KOHOMHUYECKHUX LeHHocTe. OOwvexTsl BcemupHOro mnpupomaHoro
U KyJIbTypHOTo Hacienus Poccun.

IINTAHUPYEMBIE PE3YJIbTATBI
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JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHHUS HPOTrpaMMbl OCHOBHOTO o0ImIero oOpa3oBaHusi mo reorpaduu
JOJDKHBI OTpaXKaTh TOTOBHOCTh O0YYAIOIIMUXCSI PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX
OpPHEHTAIM U pacIIUpEHUs] ONbITa JESATEIHLHOCTH Ha €€ OCHOBE M B MpOIECCE peain3alliil OCHOBHBIX
HaTpaBJICHUH BOCITUTATEIBHON JESTETLHOCTH, B TOM YUCIIE B YACTH:

Ilampuomuueckoeo  6ocnumanus: OCO3HAHUE POCCUHCKONW TpaKIaHCKOH MJEHTUYHOCTH B
MOJIUKYJIBTYPHOM U MHOTOKOH()ECCHOHAILHOM OOIIECTBE; MPOSBICHIE HHTEPECA K TO3HAHUIO PHPOJIBI,
HaceneHus, xo3siictBa Poccun, pernoHOB U CBOETO Kpasi, HapoaoB Poccuu; IEHHOCTHOE OTHOILIEHHE K
JIOCTIDKEHHUSIM CcBoed PoIMHBI — HUBWINM3ALMOHHOMY BKJIaay Poccuu; LEHHOCTHOE OTHOIIEHHE K
UCTOPUYECKOMY M NPUPOAHOMY HACIEOUI0 W OOBEKTaM NPUPOAHOTO U KYJIBTYpHOTO HACIEIUs
YeJI0BEYEeCTBA, TPAJUIMAM pa3HBIX HApOJOB, MPOKUBAIOIIMX B POJHON CTpaHe; YBaXKCHHE K CHMBOJIAaM
Poccun, cBoero kpas.

I'pasxcoanckozo eocnumanus: OCO3HAHUE POCCUHCKON TpaxIaHCKOH MIEHTHYHOCTH (MAaTpUOTHU3MA,
yBakeHHsI K OTeuecTBy, K MPOIUIOMY U HACTOSIIEMY MHOTOHAlIMOHAJIBHOrO Hapoaa Poccuu, yyBcTBa
OTBETCTBEHHOCTU M J10Jira Tepea PoauHOI); TOTOBHOCT K BBIIIOJIHEHUIO OOSI3aHHOCTEH TpaKAaHWHA U
peanuzali €ro IpaB, YBaXCHHE MpaB, CBOOOJ] M 3aKOHHBIX HHTEPECOB JAPYTHX JIOJEH; aKTUBHOE
y4acTHe B KH3HH CEMbH, 00pa30BaTeIbHON OpraHU3aIli, MECTHOTO COOOIIECTBA, POIHOTO Kpasi, CTPaHbI
Ul peanu3aliy Iefieil yCTOMYMBOrO pa3BUTHS; MPEICTABICHHE O COIMAJIbHBIX HOpPMax M MpaBHiIax
MEXJIMYHOCTHBIX OTHOILIECHHUH B MOJUKYJIBTYPHOM U MHOTOKOH()ECCHOHAIBHOM OOIIECTBE; TOTOBHOCTD K
pa3HOOOpa3HOi COBMECTHOW [EATENbHOCTH, CTPEMJICHHE K B3aHMMOINOHMMAHHMIO M B3aWMOIIOMOIIH,
TOTOBHOCTb K yYaCTHIO B TYMaHUTAPHOM JESTEILHOCTH («IKOJIOTUUYECKUN MAaTPYIIb», BOJIOHTEPCTBO).

HyxoseHno-npascmeennozo 6ochumanus: OPUEHTALUs Ha MOpAJIbHbIE LIEHHOCTU U HOPMBI B CUTYaIUsIX
HPaBCTBEHHOT'O BHIOOpa; TOTOBHOCTH OLICHMBATH CBOE IMOBEIEHHE M MOCTYINKH, a TAKKE MOBEJCHHUE U
NOCTYNKH JPYyTUX JIOAEH C TO3UIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCTICICTBUM JUIsSl OKpY’KaloIleld Cpeibl; pa3BUBAaTh CIIOCOOHOCTH pellaTh MoOpalibHble MpPOOJIeMbl Ha
OCHOBE JIMYHOCTHOTO BBIOOpa C OMOPOil HAa HPABCTBEHHBIE IIEHHOCTU M MPUHATHIE B POCCHICKOM
00I1IeCTBE MpaBHIa © HOPMbI TIOBEJICHUS C YIETOM OCO3HAHUSI ITOCIEACTBUH TSl OKPYKAIOLIEH CpeIbl.

Dcmemuueckoeo 6ocnumanus: BOCIIPUMMYHMBOCTh K Pa3sHBIM TPaIUIHMSIM CBOETO M JIPYTHUX HApOJOB,
MOHUMaHHE POJIM STHUYECKUX KYJIBTYPHBIX TPAIULMIA; IICHHOCTHOTO OTHOLICHHUS K MIPUPOJIE U KYJIbType
CBOEH CTpaHbl, CBOCH MaJIOW POAMHBI, IPUPOJE U KYJIbTYpe APYTUX PETHOHOB U CTPaH MHUPA, 00ObEKTaM
BceMupHOro KynbTypHOTO Hacleaus 4eJI0BEYECTBA.

Llennocmu Hayunoeo nosHaHusA: OPUCHTALMSA B JESATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAy4HBIX
NPEeJCTaBICHUN reorpauueckux HayK 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOILI U 0OIIECTBA,
0 B3aMMOCBS35X 4€JIOBEKA C IPUPOJHON U COLMAIIBHON CPEION; OBIIAJICHUE YUTATEIBCKOU KYJIBTYPOU Kak
CPEACTBOM TIO3HAHUS MHpa JJIsi MPUMEHEHMs pa3IMYHBIX MCTOYHHKOB reorpaduieckoil MHPpoOpManuu
IpU PpEIICHWH T[O3HABATEIbHBIX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a]lad; OBJAJCHUE OCHOBHBIMHU
HaBBIKAMU HCCIIEOBATENILCKOM JEATETbHOCTH B Teorpaduyeckux Haykax, YCTAaHOBKAa Ha OCMBICICHUE
OIbITa, HAOIMIOACHWH W CTPEMJICHHE COBEPIIEHCTBOBATH IYyTH JOCTM)KEHUS WHAMBUIYAIbHOTO U
KOJIJICKTUBHOT'O 0J1arornoiryyusi.

Dusuueckoeo BOCNUMAHUA, DOPMUPOBAHUS KYTbMYPbl 300PO6bs U IMOYUOHANLHO20 O1A2ONONYYUSL:
OCO3HaHHE IIEHHOCTH XHM3HU; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10pPOBBIO M YCTAHOBKA Ha 37J0POBBIi
o0pa3 >KU3HHM (310pOBOE TMHUTAHME, COONIOACHHE TUTUECHUYECKUX NpaBHJ, COANaHCHUPOBAHHBIA PEXUM
3aHATUN U OTAbIXA, peryisipHas pU3HUYecKas aKTUBHOCTD); COOJIOIEHHE MPaBUi 0€30MacCHOCTH B MPUPOJE;
HaBBIKOB O€30MacHOTO TOBEIEHHS B HHTEPHET-CpPElle; CIIOCOOHOCTh aJalTHPOBATHCS K CTPECCOBBIM
CUTYyallsIM M MEHSIOUIMMCS COLMAIbHBIM, MH()OPMALMOHHBIM W MPUPOAHBIM YCIIOBHUSM, B TOM YHUCIIE
OCMBICJISIS COOCTBEHHBIH OMBIT U BHICTpaBasl JabHEUIINE 1IeNH; CPOPMUPOBAHHOCTD HABbIKA PEQIICKCHH,
NPU3HaHKUE CBOETO IPaBa Ha OUIMOKY M TAaKOTO e IpaBa JPYroro 4ejJoBeKa; TOTOBHOCTh M CHOCOOHOCTH
OCO3HAHHO BBINOJHATH M TPONATAaHAMPOBATH TIpaBHJa 3I0pPOBOro, OE30MAaCHOTO U 3KOJIOTHYECKH
1enecoodpazHoro oopasa KHU3HU; OEPeKHO OTHOCUTHCS K MPUPOJIC U OKPYIKAIOIIEH cpene.

Tpyoosozo 6ocnumanus: yCTAaHOBKA HA aKTUBHOE Y4acTHE B PEILICHUM MPAKTUUYECKUX 33734 (B paMKax
CeMbH, UIKOJBI, TOPOAA, Kpas) TEXHOJOTMYECKOW M COIMAJbHOM HAMpPaBICHHOCTH, CIOCOOHOCTh
WHHUIMAPOBATh, ITUIAHUPOBATh M CaMOCTOSITETILHO BBIMOJHATH TaKOTO pPOJa JAEATEIBHOCTh; MHTEpEC K
MPAaKTUYECKOMY U3yUYEHHIO Npodeccuil U Tpya pa3iIMyHOIro pojia, B TOM YHUCIIE Ha OCHOBE NMPUMEHEHUS
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reorpaUuecKUX 3HAHUHN; OCO3HAHWE BAXXHOCTU OOYYCHHS HA MPOTSHKEHUU BCEH KU3HU ISl yCIEITHOM
npoecCHOHALHON JAeSTeIHOCTH U Pa3BUTHE HEOOXOAMMBIX YMEHHI ISl 3TOTO; OCO3HAHHBIN BBIOOp H
MMOCTPOCHHUE WHIWBUIYATLHOW TPACKTOPHHM OOPA30BAHMS W YKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX H
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

Oxonoeuueckoco éocnumanus: OPUCHTALMS Ha MPUMEHEHHE reorpaduuecKux 3HAHUU I pelleHus
3a/ad B OO0JIACTH OKpPYXAIOMIeW Ccpeapl, TIAHUPOBAHUSA IIOCTYNMKOB W OIICHKHM HX BO3MOXKHBIX
MOCTIEACTBUM ISl OKPY>KAIOIIEH Cpeibl; 0CO3HAHUE TI00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPoOIeM u
IIyTEH UX PEILICHMs; aKTUBHOE HENPUATUE NEHCTBUM, IPUHOCAIIUX BPE OKPYKAIOLIEH Cpejie; OCO3HAHUE
CBOCH POJM KaK rpaKIaHWHA U MOTPEOUTENS B YCIOBUSAX B3aMMOCBSI3U MPUPOAHON, TEXHOJIOTHIECKON H
COLMAJbHOW Cpel; TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOM  JEATEIIBHOCTH  SKOJOTMYECKOU
HAINPABIEHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

Wzyuenue reorpaduu B OCHOBHOM IIKOJIE CHOCOOCTBYET TOCTH)KEHHIO MeTampeaMeTHBIX
pe3yabTaToOB, B TOM YHCJIE:
OBJ1a/1IeHMI0 YHMBEPCAIbHBIMHU N03HABATEILHBIMM el CTBUSIMU:

basogvie nozuueckue oeiicmeusn

e BbIBIATE U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH TeorpapruecKux 00bEKTOB, MPOIIECCOB U
SIBJICHMI;

® yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIMU reorpaduuecKkux 0ObEeKTOB, MPOLECCOB U
SIBJICHHI, OCHOBAHUS JJIS1 UX CPAaBHEHHUS;

® BBHIIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCMaTpUBAEMbIX (haKkTaxX M JaHHBIX HAOJIOJCHUN
¢ y4€TOM IpeUI0KEeHHO! reorpaduyeckoi 3a1a4u;

® BBIABIATH JCPUIUTHI Teorpaduyeckoil WHPOpPMAIMK, NAHHBIX, HEOOXOAMMBIX IJIS pPEIICHUS
MOCTaBJICHHON 3a1auH;

® BBIIBIATH NIPUYUHHO-CIECACTBEHHBIE CBS3U NMPU M3YUYEHHH reorpauuecKux 0ObEeKTOB, IMPOLIECCOB H
SBJICHWH; JeJaTh BBIBOABI C HCIOJIB30BAHUEM JACAYKTHBHBIX W HMHAYKTHBHBIX YMO3aKIIOYCHUH,
YMO3aKJIIOYEHUH 10 aHajJorud, (OpMYyJIUpOBATh THUIIOTE3bl O B3aUMOCBS3SAX Treorpaduyeckux
00BEKTOB, MPOLIECCOB U SIBIICHUIA;

® CaMOCTOATENBHO BBIOMpATh CIOCOO pelieHust ydeOHOH reorpaduyeckoi 3agauu (CpaBHHBATH
HECKOJIbKO BapHaHTOB pELICHHUs, BHIOMpaTh Haubojee MOAXOAALINA C y4ETOM CaMOCTOSTENIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Lbasogvie uccnedoeamennvckue oelicmeus

e lcnonp3oBathk reorpaduyueckre BOMPOCH! KaK UCCIEI0BATEIbCKHI HHCTPYMEHT ITO3HAHMUS;

e (dopmynupoBaTh reorpapuuecKue BOIPOCHl, (QHUKCHPYIOIIUE pa3pblB MEXIY pEalbHbIM U
KENaTeJIbHBIM COCTOSHUEM CHUTYallMH, OOBEKTa, M CaMOCTOATEIbHO YCTAHABIMBATh HUCKOMOE U
JaHHOE;

e (opMupoBaTh TUNOTE3y 00 HMCTHUHHOCTH COOCTBEHHBIX CYXIEHHH U CYXICHHH ApYyrux,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE 110 TeorpaduuecKuM acleKTaM pa3iIMdHbIX BOIPOCOB U
npobiem;

® [IPOBOJUTH IO IUIAHY HECJIOXKHOE Teorpaduyeckoe UCCiIeoBaHUe, B TOM YUCIIE HAa KPAaeBEIUYECKOM
MaTepHalie, o YCTaHOBJICHUIO OCOOCHHOCTEH M3y4yaeMbIX reorpapuueckux 0OBEKTOB, MPUUHMHHO-
CIICZICTBEHHBIX CBSI3€H W 3aBHCHMOCTEH MEXIy reorpaduyeckKuMu OOBEKTaMH, IMPOLECCAMU U
SIBIICHUSMU;

® OIICHUBATh JOCTOBEPHOCTh MH(OPMAINH, TOJTYYCHHOM B X0/1€ TeOrpaguuecKoro NCCiea0BaHMs;

® CaMOCTOATENBbHO (HOPMYIUPOBaTh OOOOIIEHUS W BBIBOABI MO pE3yJibTaTaM MPOBEAEHHOTO
HaOJIOACHUS MK MCCIIEIOBAHNUS, OLICHUBATh JOCTOBEPHOCTD MOTYUYECHHBIX PE3yJIbTaTOB U BHIBOJIOB;

® [IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE reorpauueckux OOBEKTOB, IMPOIECCOB U
SBJICHUH, COOBITUM M MX TOCJIEACTBHS B AaHAJOTMYHBIX MM CXOJHBIX CHTYyallUsX, a TaKxke
BBIJIBUTaTh NPENOI0KEHUS 00 UX Pa3BUTHH B U3MEHSIOIINXCS YCIOBHUIX OKPY KArOIIeH Cpeibl.

Paboma c ungpopmayueii

e [IpumMeHsATH pa3IMyHbIC METO/IbI, ”HCTPYMEHTHI U 3aIpPOCHI IIPH MOUCKE U 0TOOpe HH(OpMAIMU HUIIH
JAHHBIX U3 UCTOYHUKOB reorpaduueckoil nHpopManuu ¢ y4€ToM NpeUIoKeHHON yueOHOH 3a1aun
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U 33/IaHHBIX KPUTEPHUEB,;

BbIOMPATh, AHAIM3MPOBATH M HHTEPIPETUPOBATH TeorpapuuecKyro HH(GOPMAIMIO Pa3IUYHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

HaXOJUTh CXOJHBIE APTYMEHTHI, MOATBEPKIAIONIME WINM OIMPOBEPralolIfe OHY U Ty K€ HCI0,
B Pa3JIMYHBIX HCTOUYHUKAX Teorpaguueckoi HHPOpMaLnY;

CaMOCTOSITENIbHO BEIOMPATh ONTHUMAIbHYIO ()OpMY IpECTaBICHUS Teorpapruueckoi HHPOpMaLny;
OLIEHUBATh HAIEKHOCTH reorpapuuecKoil HHPOPMALUHU 110 KPUTEPUSIM, NIPEUIOKEHHBIM YUUTEIEeM
WM cOPMYITMPOBAHHBIM CAMOCTOSTENIEHO;

CHCTEMaTH3HPOBATh Teorpadgpuueckyro nHPOPMAIHIO B Pa3HBIX (opMax.

OBi1aIeHHI0 YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY J1€ICTBUSIMH:
Obwenue

dopMyIMpOBaTh CYXXICHHS, BBIPAKATh CBOK TOYKY 3PCHHS MO Treorpad@uyeckuM acrleKTaM
pa3IMYHBIX BOMPOCOB B YCTHBIX M MMChbMEHHBIX TEKCTaX;

B XOJ€ JHMajora W/WIM TUCKYCCHH 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMON TEeMbl U
BBICKA3bIBaTh HJICH, HAICJICHHBIC Ha pCIICHHE 3aJaud W MOJAJEpKaHUe OJIaroKeaaTeIbHOCTH
001IeHUS;

COIOCTABJISITh CBOM CYXJICHUS 10 reorpauuecKuM BOIPOCAM C CYXKICHUSMH JIPYTUX YUYACTHUKOB
Juasnora, 0OHapyKUBaTh Pa3IMYUE U CXOJCTBO MO3HIINN;

myOIMYHO TPEACTABIISTh PE3YJIbTAThl BBIMOJIHEHHOTO HCCIICIOBAHUS HITH TIPOCKTA.

Coemecmuasn deamenpvHocmy (COompyoHuuecmeo)

[IpyHEMATh 11€1h COBMECTHOW MACSITENFHOCTH TPH BBINOJHEHUH YYE€OHBIX TeorpaduyecKux
MPOEKTOB, KOJUIEKTUBHO CTPOUTh JEUCTBHS MO €€ JOCTHXKEHUIO: paclpelesiaTh pOJIH,
JIOTOBApUBATHCS, 00CYKIATh MPOIIECC U PE3YIbTAT COBMECTHOU PabOTHI;

IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOW pPaOOTHI, MPU BBHIMOTHEHHH YYE€OHBIX TeorpaduuyecKux
MIPOCKTOB OMPEJEIATh CBOIO POJb (C YYETOM MPEANOYTEHUN U BO3MOXKHOCTEH BCEX yUYaCTHHUKOB
B3aMMOJICHCTBUS), YyYACTBOBATh B TPYMNMOBBIX (hOopMax pabOThI, BBIMOIHITH CBOIO YacTh PadOTHI,
JIOCTUTaTh KAYECTBEHHOTO Pe3yJIbTaTa 0 CBOEMY HANPABJIEHUIO U KOOPAUHUPOBATH CBOU JCUCTBUSA
C APYTMMH YJIEHAMU KOMAaH/bI,

CpPaBHUBATh PE3yJIbTAThI BBIMOJIHEHHS Y4EOHOTO reorpa)uaeckoro mpoeKTa ¢ UCXOTHOM 3aaaue u
OIICHMBATh BKJIAJ KAXKIOTO 4YIEHA KOMAaHIbl B JOCTIDKEHHE PE3YNbTAaTOB, Pa3leisiTh cdepy
OTBETCTBEHHOCTH.

OBJa1IeHMI0 YHMBEPCAIbHBIMU Y4eOHBIMH PeryJIATUBHBIMH AeiiCTBUSIMH:
Camoopzanusayusn

CaMoCTOATENbHO COCTABIISATh AITOPUTM PELICHHUs reorpauueckux 3a1ad ¥ BBIOMpATh CIIOCO0 MX
pelieHusl ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
IIpeAJIaracMble BapuaHThl PEILICHU;

COCTAaBJIAITH IIIaH JEHCTBUM (IJIaH peajdu3allid HaME4YEHHOIO0 aJropuTMa pELIECHHUs),
KOPPEKTUPOBATH MPEAJIOKEHHBIA aJTOPUTM C yUETOM IMOIYYSHHUsS] HOBBIX 3HAHUU 00 M3ydaeMOM
00BEKTE.

Camoxonmpons (peghrexcus)

Brnanets cioco6amMu caMOKOHTPOJIS U pehIeKCHH;

OOBSICHATh MPUYUHBI JOCTIKEHUS (HEIOCTH)KEHUS) PE3yNIbTaTOB JIEATENLHOCTH, /JaBaTh OICHKY
npUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHUBILIUXCSI CUTYAIIHH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYAHOCTEH;

OICHUBATHL COOTBCTCTBHUC PE3YyJIbTaTa LCJIU U YCIIOBUAM.

Ilpunamue ceoa u opyaux:

OcCoO3HaHHO OTHOCHUTBHCSI K IPYTOMY YEJIOBEKY, €M0 MHEHUIO;
MIPU3HABATH CBOE MPABO Ha OMIMOKY M TaKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI
5 KJIACC

[TpuBoaUTE IpUMEPHI Teorpaduyeckux 0OBEKTOB, MPOIECCOB U SIBICHUH, N3y4aeMbIX Pa3TUYHBIMU
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BETBSIMU reorpauiyeckoil HayKu;

MPUBOAUTH PUMEPHI METOIOB UCCIIEIOBAHMS, IPUMEHIEMBIX B Teorpaduu;

BbIOMpPATh UCTOYHUKU Teorpaduueckoil nHpopmanuu (kaprorpadudeckue, TEKCTOBbIE, BUACO- U
(boron300paxeHus, HHTEPHET-PECYPChl), HEOOXOAUMBbIE Ui U3yYCHHsS UCTOPUU Teorpaduyeckux
OTKPBITUI U BaXKHEHIINX reorpauuecKux UCCIIE0BaHUI COBPEMEHHOCTH;

WHTETPUPOBAaTh M HWHTEPIPETUPOBATh WHGPOPMALMIO O TMYTEHIECTBUAX M TeorpapuuecKux
HCCIIEI0OBaHUAX 3€MJIU, IPEJCTABICHHYIO B OJJHOM MUJIM HECKOJIBKHUX UCTOYHUKAX;

pa3nuyaTh BKJIAJ BEIUKHX IyTEIIECTBEHHUKOB B reorpauueckoe n3ydeHue 3emiy;

OIHCHIBATh U CPAaBHUBATH MapILIPYThl UX IMyTEIIECTBUN;

HaxXOJWTh B paA3IMYHBIX HMCTOYHMKAX HMHPOpManuu (BKJIIOYAs HHTEPHET-pecypchbl) (akTsl,
MIO3BOJISIOIINE OLIEHUTh BKJIAJ POCCUMCKMX IYTEHIECTBEHHMKOB M HCCIIEIOBAaTENIe B pa3BUTHE
3HaHW# 0 3emie;

OTIpENIeNIATh HANpaBJICHUS, PACCTOSHHS IO IUIaHYy MECTHOCTHM M IO TreorpaduyeckuM KapTam,
reorpapuuecKkue KOOPAMHATHI IO TeoTrpaprUeCcCKUM KapTam;

HCTIOJIb30BATh YCIOBHBIE 0003HAUYEHUS TJIAHOB MECTHOCTH M reorpauueckux KapT A HOJTydEeHHUs
uHpopManuu, He0OOXOIUMOI [T pelieHUs yUeOHbIX U (WIIN) PaKTHKO-OPUEHTUPOBAHHBIX 33/1a4;
NPUMEHSATh TOHATUS «IJIaH MECTHOCTW», «reorpaduyeckas KapTa», «a’3po(OoTOCHUMOKY,
«OPUEHTHPOBAHUE HA MECTHOCTH», CTOPOHBI TOPU30HTA», «a3UMYT», KTOPU3OHTAINY», «MACIITA0,
«yCIIOBHBIE 3HAKI» JIJIsl pEIICHUs YU€OHBIX U MPAKTUKO-OPUCHTUPOBAHHBIX 33/]a4;

pa3nuyaTh NOHATHUS «IUIAH MECTHOCTH» U «reorpaduueckas KapTay, mapajuieiby U «MepUuanany;
IIPUBOJIUTH NpUMepsl BiausHUA CoJIHIIA HA MUP JKUBOM M HEKUBOM MPUPOIBL;

OOBSICHATH IPUYMHBI CMEHBI JTHS M HOYU M BPEMEH T0/1a;

yCTaHaBJIMBATh SMIIMPUYECKHIE 3aBUCUMOCTH MEXAY MPOIOIHKUTEIBHOCTBIO JHS U Teorpapuyeckon
IIMPOTOM MECTHOCTH, MeXay BbicoTo CoONHIIA HaJ TOPU30HTOM M TeorpapuuecKoi MIHUPOTOU
MECTHOCTH Ha OCHOBE aHaJIHM3a JaHHBIX HaOII0ACHUH;

OINHCHIBATh BHYTPEHHEE CTPOCHUE 3EMJIN;

pa3nuyaTh NOHATHS «3EMHAs KOPa»; «AIpo», KMaHTHUsDY; KMHUHEPAII» U «TOpPHAsI IOPOAA»;
pa3nuyaTh NOHATHSA «MATEPUKOBAs» U «OKEAHUUYECKash» 3€MHas Kopa;

pasnuyaTh M3yYEHHbIE MUHEpPAJIbl U TOPHBIE MOPOJbI, MATEPUKOBYIO M OKEAHHYECKYIO 3EMHYIO
KOpY;

MOKa3bIBaTh Ha KapTe M 00O3HA4YaTh HAa KOHTYPHOM KapTe MAaTepHKH M OKEaHbl, KPyIHbIE (OPMBI
penbeda 3emiu;

pa3auyath ropbl ¥ paBHUHBI;

kinaccuuupoBaTh HOpMBI penbeda CyIu M0 BBICOTE U 110 BHEITHEMY OOJIHKY;

Ha3bIBAaTh PUYMHBI 3€MJIETPSCEHUIN U BYJIKAHUYECKUX U3BEPKEHUI;

NPUMEHATh TOHATHS <«JIUTOC(Epay, «3EMIECTPICEHUE», «BYJIKaH», «IUTOC(hEpHas IUIUTay,
(OUUIICHTDP 3eMJICTPSCEHUS» U «OYar 3eMJICTPACEHUs» JJIs PELICHUs] YUYeOHBIX U (MJIM) MPaKTHKO-
OpUEHTHPOBAHHBIX 3a7ay;

IPUMEHSTh MOHATHS («AMMLEHTP 3EMIIECTPSICEHMSD M «oyar 3€MJIETPSCEHUS» ISl PpELICHUS
[I03HABATENbHBIX 3a/1a4;

pacno3HaBaTh IPOSIBIIEHUS B OKPY)KAIOIIEM MHUPE BHYTPEHHHUX W BHEHUIHMX IIPOLECCOB
penbedoobpazoBaHus:  ByJIKaHW3Ma,  3eMICTPSACEHUH;  (QU3MYECKOTO, XUMHUYECKOTO |
OMOJIOTHYECKOTO BHJIOB BHIBETPUBAHMS,

KJ1acCU(UIIUPOBATh OCTPOBA IO POUCXOMKICHUIO;

MIPUBOAUTH IIPUMEPHI OTTACHBIX MPUPOTHBIX ABJICHHI B TUTOChEpE U CPEACTB UX NPEAYIPEKACHUS;
MIPUBOUTH NMPUMEPHI U3MEHEHUH B UTOC(Epe B pe3ynbTaTe JACsITeIbHOCTH YeJI0BEKa Ha MpUMepe
cBO€ MmecTHOCTH, Poccuu u Mupa;

MIPUBOUTH IPUMEPHI AKTYaJIbHBIX MPOOJIEM CBOCH MECTHOCTH, PEIICHNE KOTOPHIX HEBO3ZMOXKHO 0e3
y4acTHs NPeCTaBUTENEH reorpapuyeckux crenualbHOCTEeH, H3ydatonux JUTochepy;

MPUBOANUTEH MPUMEPHI ICHCTBHSI BHEIIHUX MPOIECCOB peibe(ooOpa3oBaHus U HATMYUS TOJIE3HBIX
HCKOIIAEMBIX B CBOEH MECTHOCTH;

MIPEJICTABIATH Pe3yIbTaThl (PEHOIOTUYSCKUX HAOMIOACHUN U HAOIIOIEHUH 3a MTOTO/I0M B Pa3IMYHOM

dbopme (TabnuuHOM, rpaduueckoil, reorpauuecKoro OmucaHus).
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6 KJIACC

OmnwuceiBath 1o (U3MYECKON KapTe mnomymapuii, ¢uszndeckoi kapre Poccum, kapre OKeaHOB,
r7100ycy MECTONOJIOXKEHUE U3YUECHHBIX reorpauueckux 0ObEKTOB IS PELICHUs] YUeOHBIX U (HITH)
MIPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

HaXoAUTh MHPOPMALHIO 00 OTIEIBHBIX KOMIOHEHTAaX MPUPOJBI 3eMIIM, B TOM YHCJE O MPUPOJE
CBOEH MECTHOCTH, HEOOXOIUMYIO JUIS peIIeHUs] Y4eOHBIX M (WJIHM) MPAaKTUKO-OPUEHTHPOBAHHBIX
3aJa4, ¥ U3BJIEKaTh €€ U3 pa3IMUHBIX HCTOYHHKOB;

MIPUBOUTH IIPUMEPHI OTTACHBIX MPUPOIHBIX ABJICHHI B Teoc(epax U CPeICTB X MPEAyIPEKICHHS;
CpaBHUBATh MHCTPYMEHTApHH (CIIOCOOBI) MONydeHUs! reorpaduueckoil MHGOpMAIMK Ha Pa3HBIX
JTanax reorpauueckoro u3y4eHus 3emMiu;

pasnyaTh CBOMCTBA BOJ OTIEIBHBIX YacTel MupoBoro okeana;

MPUMEHATH TOHATHS «THIPOC(Epay, «KPyroBOpOT BOIBD), «IIyHAMH», «IIPHJIUBBI U OTJIUBBDY IS
perieHust y4eOHbIX U (WJIM) MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

KinaccuuuupoBaTh 00BEKTHI ruapochepbl (Mops, 03Epa, peKd, NOJ3eMHBIE BOJIBI, 00JO0Ta,
JIETHUKN) T10 3a/IaHHBIM NPU3HAKaM;

pa3nuyaTh NTUTAHUE U PEKUM PEK;

CpaBHUBATh PEKH I10 3alaHHBIM NPU3HAKAM;

pa3nuyath MOHITUS «TPYHTOBBIC, MEXKILJIACTOBBIE M apTE3WAHCKUE BOJBD» M NPUMEHATH UX JUIS
perieHust y4eOHbIX U (W) MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

yCTaHaBJIMBATh MPUYHMHHO-CJICICTBEHHBIE CBSI3U MEXIY NMUTAHHEM, PEKUMOM PEKH U KJIMMAaTOM Ha
TEPPUTOPUU PEUHOTO OacceilHa;

MIPUBOUTH PUMEPHI PAOHOB PACIPOCTPAHEHUSI MHOTOJIETHEH MEP3JIOTHI,

Ha3bIBaTh NPUYMHBI 00pa30BaHuUs IIyHAMH, IPUJINBOB U OTIUBOB;

OIUCBIBATH COCTAB, CTPOCHUE aTMOC(EpPHI;

OTIpENeNATh TCHJCHIMN U3MEHEHHUS! TEeMIIEpPaTyphbl BO3yXa, KOJIUYECTBA aTMOC(EPHBIX OCAJKOB U
aTMOC(EepHOTo JaBJICHHUSA B 3aBUCHUMOCTH OT Teorpauyeckoro mojokKeHus 0OBEKTOB; aMILUIUTYIY
TEeMIIEpaTypbl BO3/yXa C HCIOJIb30BaHHEM 3HAaHUH 00 OCOOEHHOCTSX OTAEIBHBIX KOMIIOHEHTOB
IPUPOABI 3eMITH U B3aUMOCBSI3AX MEXy HUMHU JJIs pelieHHUs y4eOHBIX U MPAKTHUECKHUX 3a/1a4;
O0BSICHATH 00pa3oBaHUE aTMOC(EpPHBIX OCAJKOB; HANpPABICHHWE ITHEBHBIX W HOYHBIX OpH30B,
MYCCOHOB; TOJIOBOW XOJ TEeMIIepaTyphl BO3AyXa M paclpeleleHne arMoc(epHBIX OCAIKOB IS
OTIEIIbHBIX TEPPUTOPUIL;

pa3nuyaTh CBOMCTBA BO3/yXa; KIMMAThl 3eMIIM; KIMMAaTOOOpasyromue GakTopsl;

yCTaHaBJIMBATh 3aBHUCHUMOCTb MEXIYy HAarpeBaHHEM 3E€MHOM MOBEPXHOCTH M YIJIOM MaJCHUS
COJIHEYHBIX JIyuel; TeMIepaTypoil Bo3/1yXa U ero OTHOCHTEIbHOHN BIaKHOCTHIO HA OCHOBE JaHHBIX
SMIUPUUYECKUX HAOTIOICHUN;

CpaBHUBATh CBOICTBAa aTMOC(EPHI B MyHKTAX, PACIIONOKEHHBIX HA Pa3HBIX BBHICOTAX HaJ yPOBHEM
MOPpSi; KOJIMYECTBO COJIHEYHOTO TEIUIA, TIOTY4aeMOro 3eMHOM MOBEPXHOCTHIO NP PA3IMUHBIX YIiax
Ma/ICHUS COJIHEYHBIX JIyueH;

pa3nuyath BUABI aTMOC(EPHBIX OCAIKOB;

pa3nuyaTh NOHATHS «OPU3BD» U «MYCCOHBIY;

pa3nuyaTh NOHATHUS «IOTOIa» U «KIUMAT»;

pa3nuyaTh NOHATHUS «aTMocdepay, «Tponochepar, «crparocdepar, «KBEpXHHUE CIOU aTMOC(eph»;
MPUMEHATHh TOHATHS «aTMoc(epHOe TaBlieHHE», «BETEP», «aTMoc(hepHbIe 0CATKN», «BO3AYIIHBIC
Macch» IS pelIeHus y4eOHBIX U (MITN) PAaKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

BBIOMPAaTh W aHAIM3UPOBATH TeorpapuuecKyr0 HHPOPMALHUIO O II00ATBHBIX KIMMATHUYECKUX
U3MEHEHMAX W3 pa3IMYHBIX HCTOYHMKOB IS peIIeHUs Y4eOHBIX U (MJIM) NPaKTUKO-
OpPHEHTUPOBAHHBIX 3a7ay;

MIPOBOJIUTH U3MEPEHHS TEMIIEpaTyphl BO3/4yXa, aTMOC(EPHOTO JaBJIEHUs, CKOPOCTH U HAIPaBJICHUS
BETpa C HUCIOJb30BAHWEM AaHAJIOTOBBIX W (WIM) HU(POBBIX MPHOOPOB (TEpMOMETp, Oapomerp,
aHemMoMeTp, Girorep) W TPEIACTABISTh pPe3yNbTaThl HAOMIOAEHWH B TaOMWyHOW u  (Win)
rpaduueckoit hopme;
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Ha3bIBaTh TPaHULIBI OHOChEPHI;

NPUBOAUTH TPUMEPHI TPHUCIIOCOOJICHHUS JKMBBIX OPraHM3MOB K cpele OOUTaHUS B Pa3HBIX
IIPUPOJIHBIX 30HAX;

pasnauyaTh PACTUTENBHBIN U )KUBOTHBI MUP Pa3HbIX TEPPUTOPUNA 3eMIIN;

OOBSICHATH B3aUMOCBSI3H KOMIIOHEHTOB IPUPOJIBI B TPUPOTHO-TEPPUTOPHATIBHOM KOMITIEKCE;
CpaBHUBATh OCOOCHHOCTHU PACTUTEIBHOTO U )KMBOTHOT'O MHpPa B Pa3IMYHBIX IPUPOIHBIX 30HAX;
IIPUMEHSTh TOHATUS «IIOYBA», «IUIOJOPOJIUE IIOYB», «IPUPOAHBIA KOMIUIEKCY, «IPHPOIHO-
TEPPUTOPUATBHBIA KOMIUIEKC», «KPYTOBOPOT BEIIECTB B MPUPOAE» A PELICHUS YUeOHBIX U (HITH)
IIPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

CpaBHUBATh IUIOJOPOJUE NIOYB B Pa3IUYHBIX IPUPOIHBIX 30HAX;

MIPUBOAUTH MPUMEPHI U3MEHEHUH B M3YyUEHHBIX reocepax B pe3yibTaTe AEATEIIbHOCTH YeJIOBEKa
Ha [pUMEpEe TEPPUTOPUM MHpa M CBOEM MECTHOCTH, IyTE€H PEIIEHUs CYyIIECTBYIOLINX
9KOJIOTHYECKUX TIPOOIEM.

7 KJIACC

OmnwuceiBaTh 1o reorpauueckuM KapTaM U rJ100ycy MECTOMONI0KEHUE U3YUSHHBIX Teorpaduyeckux
00BEKTOB /7S pelIeHUs YUeOHBIX U (UJIH) IPAaKTUKO-OpUEHTUPOBAHHBIX 3a/1a4;

Ha3bIBaTh: CTPOCHHE M CBOMCTBA (LIEIOCTHOCTb, 30HAIBHOCTh, PUTMHUYHOCTBH) Teorpaduueckon
000JI04KH;

pacro3HaBaTh MPOSBJICHUS M3YYCHHBIX Treorpaduyeckux sBICHHUH, NpeACTaBISIomue co0oit
OTpaXEHHE TaKUX CBOHCTB Treorpaduyeckoii 000IOYKH, KaK 30HAIBHOCTb, PUTMHUYHOCTH
U IIETIOCTHOCTH;

OTIpeNIeNIATh TPUPOAHBIE 30HBI MO0 MX CYIIECTBEHHBIM IPU3HAKaM Ha OCHOBE HHTETPAlld U
MHTEpHpeTanuy HHPOopMauu 00 0COOCHHOCTSAX UX MPUPOJIBL;

pa3nuyaTh U3yueHHbIE MPOLIECCH U SBJICHUS, IPOUCXOIINE B reorpaduueckoit 0060s10uke;
MPUBOAUTH IIPUMEPHI U3MEHEHHH B Teocepax B pe3ysibTaTe JAesITeIbHOCTH YeTI0BEKa;

OIMCHIBATh 3aKOHOMEPHOCTH M3MEHEHMs B MPOCTPAHCTBE peibeda, KIuMaTa, BHYTPEHHUX BOJ U
OpPTraHUYeCcKOro MUPA;

BBISIBJIATH B3aUMOCBSI3M MEXKJy KOMIOHEHTAMU HPUPOABI B IMpeneiax OTACIbHBIX TEePPUTOPUH C
HCTIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB reorpaduyeckoit nHpopmarmm;

Ha3bIBaTh OCOOCHHOCTH TeorpauyecKux MpOLECcCOB HAa TPaHULAX JIUTOCHEPHBIX IUTUT C Y4ETOM
XapakTepa B3aUMOJEHCTBUS U THUIIA 36MHOU KOPBI;

yCTaHaBIMBaTh (MCHONB3ys Treorpaduyeckre KapTbl) B3aUMOCBA3M MEXIY JABHKCHHEM
JTUTOC(EPHBIX IJTUT U pa3MeEIIeHUEM KPYIHBIX GopM penbeda;

KJ1acCU(UIIUPOBATh BO3YIIHbIE MACChl 3€MJIM, TUITBI KITUMAaTa 10 33JaHHBIM NOKa3aTessIM;
OOBSICHATH 00pa30BaHUE TPONMHMUYECKUX MYCCOHOB, IacCAaTOB TPOIMYECKUX IIMPOT, 3aMaJHbIX
BETPOB;

INPUMEHSTh TIOHATUS «BO3AYIIHBIE MAaCChl», «MYCCOHBI», «IaccaTbl», «3amajJHble BETPB»,
«KIIUMATOOOpa3yIomMid (akTop» s pelieHus y4eOHBIX U (MJIM) MPaKTUKO-OPUEHTHPOBAHHBIX
3ajay;

OIUCHIBATH KIIMMAT TEPPUTOPHUHU IO KIMMATOTPAMME;

OOBSICHATH  BIHMSIHME KIUMAaTooOpa3zylomux (akTOpoB Ha KIUMATHUYECKHE OCOOCHHOCTHU
TEePPUTOPUH;

(bopMyIHpOBATh OLEHOYHBIE CYKICHUS O TOCIEACTBHAX HM3MEHEHHH KOMIIOHEHTOB NPHUPOJHI B
pe3yabTaTte JesTeIbHOCTH YEJIOBEKa C HCIOJIb30BAHUEM Pa3HBIX HCTOYHHUKOB reorpauueckoit
uHpOpMaINH;

pa3nuyaTh OKEaHWYECKHE TCUCHMUS,

CpaBHUBATh TEMIIEPATypy M COJEHOCTb IMOBEPXHOCTHBIX BOJ MHpPOBOrO OKeaHa Ha Pas3HBIX
[IMPOTaX C MCIIOJIb30BAaHUEM PA3IUYHBIX HCTOUHUKOB reorpaduieckoil nupopmaimu;

OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHMS TEeMIIEpaTyphl, COJIEHOCTH U OPraHHYECKOro MHpa
MupoBoro okeana ¢ reorpa)uyeckoil MMPOTOW M ¢ TIIyOMHOW Ha OCHOBE aHAlM3a Pa3IUYHbBIX
MCTOYHUKOB Teorpaduyeckoil HHGopmMaumy;
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® XapaKTepu30BaTh ATaIlbl OCBOCHUS M 3aCEJICHUS OTICIBHBIX TEPPUTOPUN 3eMIIM YEeIOBEKOM Ha
OCHOBE aHaJM3a pa3IMYHBIX UCTOYHUKOB reorpaduieckoil nHpopManuu it peleHns y4eOHbIX U
MIPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

® pa3InMYaTh U CPABHUBATH YHUCICHHOCTh HACEJICHUS KPYIHBIX CTPAaH MUPAa;

® CpPaBHUBATH IUIOTHOCThH HACEJICHUS PA3ITUUHBIX TEPPUTOPHIA;

NPUMEHATh TOHSATHE «IUIOTHOCTh HACENEHHs» Uil peleHHs Y4YeOHBIX M (WIM) MpPaKTUKO-

OpPHEHTUPOBAHHBIX 3a7ay;

pa3nuyaTh TOPOACKHE U CEIbCKUE MTOCETICHHUS;

MPUBOAUTH PUMEPHI KPYITHEHIINX TOPOJAOB MHPA;

MPUBOAUTH MPUMEPBI MUPOBBIX U HAIIMOHAIBHBIX PEITUTHH;

MIPOBOJIUTH A3BIKOBYIO KIIACCU(PHUKALIMIO HAPOJIOB;

pa3nuyaTh OCHOBHBIE BHJIBI XO3AHCTBEHHOH JIEATELHOCTH JIIOCH Ha Pa3IMYHbIX TEPPUTOPUSIX;

OTIPENIeNIATh CTPAHbI 110 MX CYIIECTBEHHBIM NPU3HAKAM;

CpaBHUBAThb OCOOCHHOCTM TIPUPOABI W HACEJIEHUS, MATepUAIbHOW M JTYXOBHOM KYJBTYpHI,

0COOEHHOCTH aJalTallMd YeJIOBEKa K pa3HbIM INPHUPOIHBIM YCIOBUSIM PETHOHOB U OTIENbHBIX

CTpaH;

® OOBSACHATH OCOOEHHOCTH MPHUPOJIBI, HACETCHUS U XO35ICTBA OTACIBHBIX TEPPUTOPHUI;

® UCHOJb30BATh 3HAHUS O HACENCHHMHM MAaTEPUKOB M CTpaH JJIS PELICHHUS Pa3IHYHBIX y4eOHBIX U
MIPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e BHIOMpaTh HCTOYHHMKHM Teorpaduueckord wuHpopMmanuu (kapTorpapuueckue, CTaTUCTHYECKUE,
TEKCTOBBIC, BUICO- U (POTOM300paKEHHS, KOMIILIOTEPHBIE 0a3bl JaHHBIX), HEOOXOTUMBIC IS
U3y4eHUs] OCOOCHHOCTEN MPUPO/IbI, HACEICHHS U XO3SHUCTBA OTJACIBHBIX TEPPUTOPHIA;

® [PEIACTaBIATh B pPa3NW4HbIX (opmax (B BHIE KapThl, TaOmuipl, rpaduka, reorpaduyeckoro
onucaHus) reorpaduyeckyro HHPOPMALUIO, HEOOXOJUMYIO AJS pEIIeHUs] YUeOHBIX M MPAKTHKO-
OpPHEHTUPOBAHHBIX 3371ay;

® UHTETPUPOBATH M MHTEPIPETHPOBATH MHPOPMALIUIO 00 OCOOCHHOCTAX MPHUPOJIBI, HACEICHUS U €r0
XO3AWCTBEHHON JAEATENbHOCTH HA OTICNIBHBIX TEPPUTOPHUSX, IMPEICTABICHHYIO B OJHOM WU
HECKOJIbKUX HMCTOYHHKAX, Ui PELICHUS Pa3IHYHBIX YYEOHBIX U TPAKTHKO-OPHUEHTUPOBAHHBIX
3ajay;

® [IPUBOAUTH IMPUMEPHI B3aUMOICHCTBHS IPUPOIBI M OOIIECTBA B IpeiesiaX OTACIbHBIX TEPPUTOPHUI;

® pacro3HaBaTh MPOSABICHHUS TJIOOAJTBHBIX NPOOIEM 4YelloBeuecTBa (SKOJIOTHYECKas, ChIpheBasd,
SHEpPreTUYecKas, IpPEoJOJICHUSI OTCTAIOCTH CTpaH, IPOJOBOJILCTBECHHAsA) HA JIOKAJBHOM U
PETMOHATIBHOM YPOBHSAX M TPHUBOJUTH MPHUMEPHl MEXIYHAPOAHOTO COTPYAHMYECTBA MO HX
MIPEOI0JICHHIO.

8 KJIACC

e XapakTepHu30BaTh OCHOBHBIE ATAIbI HCTOPHU (POPMHUPOBAHUSA U U3yUeHHUs TeppuTopun Poccuu;

® HAXOAUTh B PA3JIMYHBIX HMCTOYHUKAX HHPOpMaUUU (PAaKThI, MO3BOJSIOIIME OMPEACTUTH BKJIA
POCCUMCKHX YUEHBIX U ITyTELHIECTBEHHUKOB B OCBOCHHE CTPAHBI;

® XapakTepu3oBaTh reorpadpuueckoe rmnoyiokeHue Poccun ¢ ucnonb30BaHHMEM HWHGOpPMAUU U3
Pa3JIMYHBIX UCTOYHUKOB;

e paznnyath penepanbHble OKpyra, KpyIHbIe Teorpaduyeckie paiioHbsl 1 MaKpoperuonsl Pocenuy;

® [IpPUBOAUTH NpHUMEpHl cyOBekTOB Poccuiickoit dexepanuu pa3HbIX BUIOB M TOKa3bIBaTh UX Ha
reorpagpuuecKoii Kapre;

® OIICHUBATh BIMSHUE reorpauueckoro MoJOXeHHUs pernoHoB Poccuu Ha 0COOEHHOCTH MPHUPOJIBI,
KU3Hb U XO3AMCTBEHHYIO JCATEIbHOCTh HACCIICHHUS,

® JCIOJIB30BATh 3HAHUS O I'OCYNAPCTBEHHON TEPPUTOPUM U UCKIIIOUUTEIBHON 3KOHOMHYECKOU 30HE,
KOHTHHEHTaJIbHOM Ienbde Poccuu, 0 MUPOBOM, MOSICHOM M 30HAJFHOM BPEMEHH [UIS PELICHHUS
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® OIICHUWBATh CTENEHb OJAroNpHUATHOCTH IMPHUPOTHBIX YCIOBHUI B Ipenenax OTICNbHBIX PErMOHOB
CTPaHBI;

® [IPOBOJUTH KJIACCH(PHKAIINIO TPUPOJHBIX PECYPCOB;

® PpAacCIO3HAaBaTh TUIIBI IPUPOIOIIOJIB30BAHNS;
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HaXOJIUTh, U3BJIEKATh U UCIOIb30BATh HH(YOPMAIIUIO U3 PA3IMYHBIX UCTOYHUKOB reorpadpuueckon
uHpopmanuu (kaprorpaduyeckue, CTaTUCTHYECKUE, TEKCTOBbIE, BHUICO- M (PoTOmM300parkeHus,
KOMIIBIOTEpPHBIE 0a3bl JaHHBIX) IS PEIICHHS PA3TUYHBIX YUEOHBIX U NMPAKTHKO-OPHEHTUPOBAHHBIX
3aJa4: ONpPEAEIATh BO3pPACT TOPHBIX MOPOJ M OCHOBHBIX TEKTOHHYECKHX CTPYKTYp, CJIAararomiux
TEPPUTOPUIO;

HaXOJIUTh, U3BJIEKATh U UCIOJIb30BATh HH(YOPMAIIUIO U3 PA3IMYHBIX UCTOYHUKOB reorpapuueckon
uHpopmanuu (kaprorpaduyeckue, CTaTUCTHYECKUE, TEKCTOBbIE, BHUICO- M (hoTom300parkeHus,
KOMIIBIOTEpPHBIE 0a3bl JaHHBIX) IS PEIICHHs PA3TUYHBIX YUEOHBIX U NMPAKTHKO-OPHUEHTUPOBAHHBIX
3a1a4: OOBSICHATH 3aKOHOMEPHOCTH PACHpPOCTPAHEHUS TUAPOJOTHYECKUX, TEOJIOTUYECKUX U
METEOPOJIOTHYECKUX OMACHBIX NPUPOAHBIX SBICHUN Ha TEPPUTOPUU CTPAHBI,

CpaBHUBATh OCOOCHHOCTU KOMIIOHEHTOB ITPUPOJIbI OTJCIBHBIX TEPPUTOPUIN CTPAHBI;

OOBSICHATH OCOOEHHOCTH KOMIIOHEHTOB MPUPO/IbI OT/IEIBbHBIX TEPPUTOPHIA CTPAHBI;

UCTOJb30BaTh 3HAHUS 00 OCOOECHHOCTSAX KOMIOHEHTOB mpupoasl Poccum u e€ OTAenbHBIX
TEPPUTOPUH, 00 OCOOCHHOCTSIX B3aMMOJIECHCTBHS NMPHPOJBI U OOIIeCTBAa B Ipeesiax OTAEIbHBIX
TEPPUTOPUH JUTSI peILICHHSI TPAKTUKO-OPHUEHTUPOBAHHBIX 33124 B KOHTEKCTE PeajbHOM JKU3HU;
Ha3bIBaTh reorpa)uyeckue MpoLecCh U SIBICHUS, ONPENeIIIONUe 0COOEHHOCTH MTPUPOBI CTPAHBI,
OTIENBHBIX PETHUOHOB U CBOCH MECTHOCTH;

OOBSICHATH PACHPOCTPAHEHHUE 110 TEPPUTOPHH CTPaHbI 00IACTEH COBPEMEHHOIO TOPOOOpA30BaHMUS,
3eMJICTPSICCHUH U BYJIKAHU3MA;

MIPUMEHSTH MOHATHUS KIUTUTA», KIIUT», KMOPEHHBIA X0JIM», «0apaHby OB, «0apXaHy», «II0HA» IS
perieHust y4eOHbIX U (WJIM) MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

NPUMEHSATh TIOHATHSl «COJIHEYHAs paaualys», «roJoBas aMmIUIUTyAa TEMIEepaTyp BO3AyXay,
«BO3IYLIHBIE MACCBHD» IS PEIICHUS yUEOHBIX U (WIIN) MPaKTHKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3nuyaTh MOHATHS «HCIIAPEHUE», KUCTIAPSIEMOCThY, «KO3()(UIIMEHT YBIa)KHEHH»; HCIIOIb30BaTh
UX Uil pEeUIeHUs y4eOHBIX U (MJTH) IPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

OIUCBIBATH M MIPOTHO3UPOBATH MTOTOTy TEPPUTOPUH 10 KapTe IMOTO/IbI;

UCTIOJNb30BATh TOHATHUS «IMKIOH», «AHTULUKIOH», «aTMOC(epHBbI (POHT» i OOBSCHEHHUS
0CcOOEHHOCTEH MOT0 bl OTJENBHBIX TEPPUTOPUI C TOMOIIBIO KapT MOTO/IBI;

MIPOBOJIUTH KJIAaCCH(PUKALIMIO THUIIOB KIMMaTa 1 mouB Poccuu;

pacro3HaBaTh [MOKa3aTeH, XapaKTePU3YIOIINE COCTOSHIE OKPYKAIOILIEH CpeIbl;

MoKa3blBaTh Ha KapTe W (Wau) o0O3HAYaTh Ha KOHTYPHOW KapTe KpynHble (GOpMBI penbeda,
KpailHHe TOYKM M 3JeMEHThl OeperoBoil juHuMU Poccuum; KpymHble pekd W 03Epa, TPAHUIBI
KIMMAaTHYEeCKUX TOSICOB W 0OJacTed, NpUPOAHO-XO3SIMCTBEHHBIX 30H B IpEAeiax CTpPaHbI;
ApKTHYECKOU 30HBI, F0’KHOM I'PaHULIBI PACIIPOCTPAHEHUSI MHOTOJIETHEN MEP3IIOTHI;

NPUBOAUTH TPUMEPHl Mep Oe30MacHOCTH, B TOM YHCIE M SKOHOMUKHM CEMbH, B Ciydae
MPUPOJHBIX CTUXUMHBIX OCICTBHI U TEXHOT'€HHBIX KaTacTpod;

MPUBOAUTH IPUMEPHI PALIMOHATIBHOTO M HEPALTMOHAIBHOTO MTPUPOIOTIONIE30BAHMS;

MPUBOAUTH TPHUMEPHl 0CO00 OXpaHsIEMbIX INPHPOIHBIX Teppuropuii Poccum u cBoero kpas,
YKUBOTHBIX U pacTeHul, 3aHecEHHbIX B KpacHyro knury Poccuy;

BBIOMpPAaTh HCTOYHHMKHM Teorpaduueckoid wuHpopmanuu (kapTorpaduueckue, CTaTUCTHYECKHUE,
TEKCTOBBIC, BUICO- U (POTOM300paKEHHS, KOMIIBIOTEPHBIE 0a3bl JaHHBIX), HEOOXOTUMBIC IS
n3ydeHust ocoOeHHocTel HaceneHnus Poccnu;

NPUBOAUTH MPUMEpPHl aJanTalliyd dYeloBeKa K pPa3HOOOPa3HbIM IPUPOJHBIM YCIOBHSM Ha
TEPPUTOPUU CTPAHBI,

CpaBHUBATh IIOKa3aTeNH BOCIPOM3BOJACTBA M KauecTBa HaceleHuss Poccun ¢ MUPOBBIMHU
MOKa3aTeJsIMH U TIOKa3aTeJsIMUA APYTUX CTPaH;

pasnuyarh aeMorpaduyeckue Mpolecchl U SBICHUS, XapaKTepU3YIOIUEe TUHAMUKY YUCICHHOCTH
HaceneHus Poccun, €€ OTIeabHBIX PETHOHOB U CBOETO Kpas;

MIPOBOJIUTH KJIACCH(PHUKALINIO HACETEHHBIX IYHKTOB U PerHoHOB Poccuu 1o 3a1aHHBIM OCHOBAHUSAM;
UCTOJIb30BaTh 3HAHUS O €CTECTBEHHOM M MEXaHMYECKOM JBM)KEHUM HACEJICHHUs, MOJIOBO3PACTHOU
CTPYKTYpE M pa3MEIlEeHUH HaceleHHs, TPYIOBBIX pecypcax, TOPOJCKOM U CEbCKOM HACENCHHH,
STHUYECKOM U PETUTHO3HOM COCTaBE HACENCHHS JUIsl PEIICHUS TPAKTUKO-OPUEHTHPOBAHHBIX 331a4
B KOHTEKCTE pealbHOM KHU3HH;
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NPUMEHATh TOHATHA «POXKIAEMOCTB», «CMEPTHOCTBY», «ECTECTBEHHBIH MPHUPOCT HACEICHUS»,
«MUTPAIMOHHBIN MPUPOCT HACEICHUS», «OOUIMIA MPUPOCT HACEICHHS», CIUIOTHOCTh HACEICHUS,
«OCHOBHasI TmoJjioca (30HA) pacceleHus», «ypOaHU3aIMs», «TOPOJCKas arjJoMepanusy, «IOCEIOoK
TOPOACKOTO THIIa», «IOJOBO3PACTHAs CTPYKTypa HACEICHUSN», «CPEeNHss MPOTHO3UpyeMas
MIPOJOIDKUTEIBHOCTh JKU3HW», «TPYAOBBIE PECYPCH», «TPYIOCIIOCOOHBIM BO3pacT», «pabdodas
cunay, «6e3paboTHia», «PBIHOK TPYNay, «KadeCTBO HACENCHMS» Ui PEIICHUS y4eOHbIX U (WJIH)
MPAKTUKO- OPUEHTUPOBAHHBIX 3a/1a4;

NpEACTaBIATh B  pas3auuHbIXx (Gopmax (Tabmuma, rpaduk, reorpaduyeckoe OIHCAHUE)
reorpaduueckyro MHPOPMAIUIO, HEOOXOAMMYIO I pPEIIeHUS YYeOHbIX U (WMJIH) MPAKTHKO-
OpPUEHTUPOBAHHBIX 33/au.

9 KJIACC

BriOupare ucTOuHHMKHM Teorpaduueckoil wuHpopmanmu (Kaprorpaduyeckue, CTaTUCTHYECKUE,
TEKCTOBBIC, BUICO- U (POTOM300paKEHHS, KOMIBIOTEPHBIE 0a3bl JaHHBIX), HEOOXOTUMBIC IS
M3y4eHHst ocoOeHHOCTel X03siicTBa Poccun;

NPEJCTAaBIATh B PAa3NUYHBIX (opMax (B BHIE KapThl, TaOmuIbl, rpaduka, reorpadguyeckoro
onucaHus) reorpauueckylo HMHGOPMAIMIO, HEOOXOIUMYIO i pelieHHs Y4YeOHBIX W (WJIH)
IIPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

HaXO/AWTh, M3BJIEKATh M HCIOJB30BaTh HMH(OpMAIMIO, XapaKTepHU3YIOUIYI0 OTpacieByIo,
(YHKIMOHATBHYIO W TEPPUTOPUANBHYIO CTPYKTYypy Xo3siictBa Poccum, pans  peuieHus
IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

BBIICIIATH reorpaduieckyto HHPOpPMAIIHIO, KOTOpas SIBISAETCS MPOTUBOPEYUBON MIIM MOXKET OBITh
HEJI0OCTOBEPHOIA; ONpenesTh HHPOPMAIIUIO, HEOCTAIONIYIO JUIsl pEIICHHS TOW WJIM MHOH 3a1a4H,
NPUMEHATh  TIOHATHA  «9KOHOMHKO-T€Oorpa)uuecKkoe  MOJOXKEHHE», «COCTaB  XO3IHCTBay,
«oTpacneBas, (YHKIMOHAJIbHAs U TEPPUTOPUANIbHAS  CTPYKTYpay», «YyCIOBUS U  (DaKTOphI
pa3MelleHusl TPOU3BOJCTBA», «OTPACIb XO3MHMCTBa», «MEXOTPACIEBOW KOMILIEKC», «CEKTOP
HSKOHOMHKH», «TEPPUTOPHS OMNEPEIKAIOIIETO PAa3BUTUM», «CeOECTOMMOCTh U PEHTA0EIbHOCTD
MIPOM3BOJCTBA»,  «IIPHUPOJHO-PECYPCHBIH  MOTCHLHUA»,  «UHPPACTPYKTYPHBIH  KOMIUIEKC),
«PEKpeaIMOHHOE XO03SIICTBOY», «MHPPACTPYKTYpay, «chepa 00CIyKUBAaHHSD», «aTrPOIPOMBIIIITICHHBINA
KOMIUIEKCY, «XUMHKO-JIECHON KOMILIEKCY, «MalIMHOCTPOUTEIbHBIN KOMIUIEKCY,
«MeTaJUTyprudeckuii Komruiekey, «BUD», «TOK», mng pemenus ydeOHbIX U (MJIM) MPAKTHUKO-
OpPUEHTUPOBAHHBIX 3a7]ay;

XapaKTepu30BaTh OCHOBHBIE OCOOEGHHOCTH xo3sicTBa Poccum; BiusHHE reorpaduieckoro
nosoxxenust Poccun Ha 0COOCHHOCTH OTpacieBOM M TEPPUTOPUATBHON CTPYKTYPHI XO3sCTBa; POJIb
Poccun kak MHpOBOW SHEPreTHYECKOW IeprkKaBbl; MPOOIEMbl W MEPCIEKTUBBI PA3BUTHS OTpacien
X03s11CTBa U pernoHoB Poccuy;

pasnuuath TeppuTopuu omnepexarwomero pazsutus (TOP), Apkruyeckyro 30Hy u 30HYy Cesepa
Poccuu;

kinaccuduupoBath cyobekThl Poccuiickoit denepanuu Mo ypoBHIO COIHATbHO-DKOHOMHYECKOTO
pa3BUTHs Ha OCHOBE HMMEIOIIUXCA 3HAHWM W aHanu3a WHPOPMALMU M3 JIOTOJHUTEIBHBIX
HCTOYHUKOB;

HaXOJWTh, W3BJEKaTh, WMHTETPHUPOBATh M HHTEPIPETUPOBATH WHPOPMALMIO M3 Pa3IUYHBIX
UCTOYHHUKOB reorpaduueckoil mHpopmamuu (kapTorpaduueckue, CTaTUCTHYECKHE, TEKCTOBBIC,
BUZICO- U (HOTOM300paKEHHS, KOMIIBIOTEpHBIE 0a3bl JAHHBIX) JAJISl PELICHUS PA3IHYHBIX YUYEOHBIX U
IIPAKTUKO-OPUEHTHPOBAHHBIX 3aJ1a4: CPaBHUBAaTh M OLEHUBATh BIMSAHHUE OTIENbHBIX OTpacieu
XO3s5IiCTBa Ha OKpPYXAIOUIYI0 CpENy; YCIOBHSI OTACIBHBIX PETMOHOB CTpPaHbl JUIsl Pa3BUTHS
SHEPTeTHKH Ha OCHOBE BO30OHOBIISIEMBIX UCTOYHUKOB 3Heprun (BUD);

pa3nuyaTth M3y4YEeHHBIE reorpaduueckue OOBEKTHI, MPOIECCHl M SBICHUS: X03aicTBO Poccuu
(cocta, orpacineBas, (yHKIMOHAJIbHAsE U TEPPUTOPUANIbHAS CTPYKTYpa, (PaKTOpbl M yCIOBHUSA
pa3MeleHus MPOn3BOICTBA, COBPEMEHHBIE (POPMBI pa3MEIleHHs POU3BOCTBA);

paznuuaTh BaioBol BHyTpeHHUH npoaykT (BBII), BanoBoii pernonansHbiit npoaykt (BPIT) u unaexc
yenoBeueckoro pazsurus (MYUP) kak nmokasarenu ypoBHS pa3BUTHs CTPAHBI U €€ PETUOHOB;
pas3nu4aTh TPUPOJIHO-PECYPCHBIN, YEIIOBEUECKUI U IPOU3BOICTBEHHBIN KaNUTal;
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pa3nuyath BUABI TPAHCIOPTa M OCHOBHBIE IMOKAa3aTeNd WX pPabOTBL: TPy30000pOoT H
MacCaXXupooOopoT;

IIOKAa3bIBaTh Ha KapTe KpyMHEWIINE LIEHTPhl U PalloHbl pa3MELIEHUs OTpaciell IPOMBIIIIEHHOCTH,
TPaHCIIOPTHBIE MAaruCTPaju U LECHTPHI, PAlOHbI Pa3BUTHUS OTPACIIEH CEIbCKOIO XO351CTBA;
UCIIOJIb30BaTh 3HAHUS O (PaKTOpax M YCIOBUSAX pa3MEIlEHHs XO3SHCTBA Ui PELICHUs Pa3InYHbIX
yu4eOHbIX W MPAKTUKO-OPUEHTHPOBAHHBIX 3a7au: OOBSICHATH OCOOCHHOCTH OTpacieBOW U
TEPPUTOPUATIBHOM  CTPYKTYpbl — XO3siicTBa Poccun, peruoHoB, pa3MelieHus  OTAEIbHBIX
MIPEANPUATHH; OLIEHUBATh YCJIOBUS OTACIBHBIX TEPPUTOPUHN Il pa3MELEHUS NPEIIpUITHH U
Pa3IMYHBIX IPOU3BOJICTB;

UCTOJb30BaTh 3HAHUS 00 OCOOCHHOCTSAX KOMIOHEHTOB mpupoasl Poccum u e€ OTAenbHBIX
TeppUTOpUi; 00 OCOOCHHOCTAX B3aMMOJEHCTBHS MPHUPOAbI U OOIIEeCTBA B IMpefenax OTAETbHBIX
TEPPUTOPUIN AJI PEILIEHUS IMPAKTUKO-OPHUEHTHPOBAHHBIX 3a/ad B KOHTEKCTE PEAJBbHOM JKU3HMU:
OLICHHMBATh PEATM3yEMBbI€ MPOEKTHI M0 CO3/JaHUI0 HOBBIX IPOU3BOJACTB C YYETOM 3KOJOTMYECKON
0C30IMacHOCTH;

KPUTHYECKH OICHUBATh ()MHAHCOBBIC YCJIOBUS KU3HEIEATEILHOCTH YEIOBEKAa M MX HPUPOIHBIC,
COLMAJIbHBIC, TOJUTHYECKUE, TEXHOJIOIMYECKHE, SKOJIOIMYECKHE AacleKTbl, HEOOXOTUMBbIC s
MPUHATHUS COOCTBEHHBIX PELICHUH, C TOUYKU 3PEHHUS JOMOXO03SMCTBA, IPEINPUATHS U HAIIHOHAIbHON
9KOHOMMKH;

OLICHUBATh BIMSHUE reorpauyeckoro MmoyIoKEeHUs OTIENbHBIX pernoHOB Poccun Ha 0coOeHHOCTH
IIPUPO/IBI, )KU3HD U XO3SIMICTBEHHYIO JESTEIbHOCTh HACEICHHUS;

OOBSICHATH TeorpapuuecKue pa3inyusl HACEICHUS U XO3SUCTBA TEPPUTOPUN KPYITHBIX PErHMOHOB
CTpaHbl;

CpaBHUBATh Teorpaduyeckoe IMOJIOKEHHe, reorpaduyeckue OCOOCHHOCTH MPHPOIHO-PECYPCHOTO
IIOTEHIMala, HACEJICHUs U X031 CTBa pernoHoB Poccny;

(GopMyIHpOBAaTh OIICHOYHBIE CYXICHHS O BO3ACHCTBUM YEJIOBEYECKOH JEATENbHOCTH Ha
OKpYXKAIOIyl0 Cpely CBOEM MECTHOCTH, PETMOHA, CTPAaHbl B ILEJIOM, O AUHAMHUKE, YPOBHE U
CTPYKTYp€ COLIMaIbHO-IKOHOMUYECKOT0 pa3BuThs Poccun, mecre u posin Poccun B Mupe;
NPUBOIUTH TpuUMepbl 00bekTOB Bceemmpuoro wnHacnemus HOHECKO wu  onmceiBaTh  uX
MECTOIOJIOKEHHE Ha reorpaguyeckoi KapTe;

XapaKTEepU30BaTh MECTO U poiib POCCUU B MUPOBOM XO3MCTBE.

TEMATHYECKOE INTAHUPOBAHUE

S kiacc
Ne Koa-Bo Tema ypoka BosmoxknocTnh
YPOKOB ucnojan3oBanus S0P, YMM
1. 5 PasBuTHe reorpaduuecKkux 3HaHUI 0 3eMite https://resh.edu.ru/subject/
2. 4 3emmst Bo Bceenennoit. JIpmwxkenus 3emMaum U UX 4/5/
CIIeJICTBHS
3. 12 N3ob6paxenne 3emHoN noBepxHocTH. [lman u xapra
13 JIutocdepa — TBEpHAs 06onm0UKa 3emn
34 Htoro
6 Kkaacc
Ne Kou1-Bo Tema ypoka B03M0:KHOCTD HCIIO/IL30BAHUS
YPOKOB 30P, YMM
1. 12 Iuapochepa — Boanas o6onouka 3emian https://resh.edu.ru/subject/4/6/
2. 12 Atmocdepa — BozaymHas 060109Ka 3eMiTH
3. 4 buochepa — xuBast 06009Ka 3eMITH
4. 7 I'eorpaduaeckas obomouka 3emau
34 Htoro
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7 Ki1ace

Ne Kou1-Bo Tema ypoka B03M0:KHOCTD HCIIO/IL30BAHUS
YPOKOB 90P, YMM
1 2 Hcrounuku reorpaduyeckoit unGopmanmm https://resh.edu.ru/subject/4/7/
2 7 UYenosek Ha 3emiie
3. 13 IIpupona 3emin
4. 6 [TpupoaHbIe KOMITIEKCHI U PETUOHBI
5 34 Matepuku U CTpaHbl
6 6 I'moGanbHbIe TPOOIEMBI YEIOBEUECTBA
68 Uroro
8 kaacce
Ne Kou1-Bo Tema ypoka B03MO:KHOCTD HCIIO/IL30BAHUS
VPOKOB 30P, YMM
1 4 Poccus B mupe https://resh.edu.ru/subject/4/8/
2 10 Hacenenue Poccun
3. 21 ITpupona Poccun
4. 20 XossiictBo Poccun
5 7 [IprpoaHO-X0351CTBEHHBIE 30HBI
6 4 Hame nacneaue
7 2 [ToBTOpEeHue
68 Uroro
9 kJaace
Ne Kou1-Bo Tema ypoka Bo3mo:xkHOCTH UcnoJib3oBaHust JOP,
YPOKOB YMM
1. 22 XoasiictBo Poccuu https://resh.edu.ru/subject/4/5/
2. 27 EBponeickas Poccust
3. 12 Asunarckas Poccust
4. 3 Poccus B coBpeMeHHOM Mupe
S. IToBTOpeHHE
68 Uroro

2.1.6. buoJsiorus (0a30Bblil YPOBEHb)

Pabdouas mporpamMma nmo 6MoJ10rum B 5-9 Kijaccax (0a30BbIi YPOBEHD).

5-7 k. - 1 4. B HeaedI0;
8-9 k1. — 2 4. B HeAeII0.
HToro 3a 5-9 ki.: 238 4.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
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" OTHOILICHHME K OMOJOIMH KaK K BaXHOM COCTaBJISIOIIEH KyJIbTYphl, TOPAOCTH 32 BKJIAJ POCCHHCKHX
Y COBETCKHUX YUYEHBIX B Pa3BUTHE MUPOBOI OMOJOTHUYECKON HAYKH.

I'pasicoanckoe 6ocnumanue:

" TOTOBHOCTb K KOHCTPYKTMBHONH COBMECTHOH N€ATEIbHOCTU NPU BBINOJIHEHUM HCCIIEIOBAaHUI U
IIPOEKTOB, CTPEMJIEHHE K B3aUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH.

/lyxoeéno-upaecmeennoe éocnumanue:

" TOTOBHOCTb OLIEHMBaThb IIOBEJECHHWE W IIOCTYIIKM C IO3MLIMHM HPABCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKOU KYJIbTYPBI;

* [IOHMMAaHHME 3HAYUMOCTH HPABCTBEHHOI'O aclleKTa JESATEIbHOCTH 4YEJIOBEKA B MEIUIMHE W
OHMOIOTHH.

Icmemuueckoe gocnumanue:

" [IOHMMaHHE POJIK OUOJIOTUH B (POPMUPOBAHUH ICTETUUECKOM KYIbTYpPbI TUUHOCTH.

Ilennocmu nayuno2o noznanus:

® OpHEHTAIMs] Ha COBPEMEHHYIO CHUCTEMY HAyUYHBIX IPEICTaBICHUI 00 OCHOBHBIX OHOJIOTMYECKHX
3aKOHOMEPHOCTSIX, B3AMMOCBS3X YEJI0BEKa C IPUPOJIHON U COLIMAIIBHOM CPEAON;

" [IOHMMAaHME POJIM OUOJIOTUYECKOI HayKH B (POPMUPOBAHHH HAYYHOI'O MHUPOBO33PEHHUS;

" pa3BUTHE HAy4YHOH J10003HATEIBHOCTH, UWHTEpeca K OHMOJIOTHYECKOM HayKe, HaBBIKOB
HCCIIEI0BATENIbCKON AESITEILHOCTH.

Dopmuposanue Kyabmypot 300p06ba:

® OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBBIO M YCTAHOBKA Ha 3/I0POBBIil 00pa3 KMU3HHU (310pOBOE
MUTAaHUE, COOJIIOJICHNE TUTHEHHYECKUX MPaBWJI U HOPM, COATaHCHUPOBAHHBIN PEXHUM 3aHATUH U
OTIBIXa, peryisipHas pu3nyecKkasi akTUBHOCTb);

® 0CO3HAHME MOCIEACTBUI U HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHHE alIKOroJisi, HAPKOTHKOB,
KypeHHUEe) U MHBIX (OpM Bpea sl PU3NIECKOro U ICUXHUYECKOTO 3/I0POBbS;

= coOuoJieHHe MpaBuil O€30MaCHOCTH, B TOM YHCIIE HABBIKM 0OE30IIaCHOTO MOBEJACHUS B MPHPOIHON
cpene;

* chOopMHPOBAHHOCTDH HaBBIKA Pe(ICKCHH, YIIpaBIeHHE COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSTHHEM.

Tpyooeoe socnumanue:

" QaKTHBHOE Y4YacTH€ B PELICHUM IPaKTUYECKUX 3a7ad (B paMKax CEMbH, IIKOJBI, TOPOAa, Kpas)
OMOJIOTUYECKON W SKOJIOTMYECKOH HANpaBICHHOCTH, HHTEPEC K TMPAKTHUYECKOMY H3YUYECHHUIO
npodeccuii, CBI3aHHBIX C OUOJIOTHEH.

IKonozuueckoe eocnumanue:

* OpHEHTAIMs Ha IPUMEHEHHE OMOJIOTMYECKUX 3HAHHUH MPH PEeILICHUH 3a]a4 B 007aCTH OKpY KaloIIen
Cpenbl;

® 0CO3HaHME HKOJIOTHUECKUX MPOOIEM U MyTEeH UX pelieHUs;

® TOTOBHOCTb K YHaCTHUIO B IPAKTUYECKON AESITEIbHOCTH IKOJIOTMUECKOI HAIIPaBIEHHOCTH.

Aoanmayus o6yuaroue2ocsa K UsMeHAIOWUMCA YC108UAM CO-UUATbHOU U RPUPOOHOIL CPeObl:

®  aJeKBATHAas OLIEHKA U3MEHSIOIIMXCS YCIOBH;

® [pPUHATHE pEelIeHHd (MHAUBUAYAIbHOE, B TPYMIE) B HU3MEHSIOUIMXCS YCIOBUAX HA OCHOBAHWUM
aHanmu3a OMOJOTHYECKOM nH(pOpMAaINH;

" [JIAaHWUPOBAaHWE [IEHCTBMU B HOBOM CHTyalli Ha OCHOBAaHWUU 3HAHUH OWOIIOTHUYECKUX
3aKOHOMEPHOCTEM.

METANPE/IMETHBIE PE3YJIbTATbBI

Yuueepcanvnvie nosnagamenvuwie oeiicmeusn

bas3zoevie nocuueckue oeiicmeus:

* BBIABIIAITH M XapaKTepU30BaTh CYNIECTBEHHBIEC IPU3HAKN OMOJIOTHYECKUX 0OBEKTOB (SIBJICHUI);

"  YCTaHABJIMBATh CYLIECTBEHHBIH MPH3HAK KIacCU(UKAUUU OHOIOTUYECKHX OOBEKTOB (SIBICHHIA,
MIPOIIECCOB), OCHOBAHHUS JJIsi 000OILEHNS U CPaBHEHUI, KPUTEPHH ITPOBOIMMOTO aHAIN3a;

* ¢ yu€TOM MpEeIOKEHHOW OMOJOTMYECKON 3a/1a4M BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B
paccmaTpuBaeMbIX —(akTaXx W HaONIONCHUSAX; TMpeajaratb KPUTEPUU Uil BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

®  BBIABIATH Je(UIHUTHI HH(POPMAIMH, TaHHBIX, HEOOXOIUMBIX JUIS PELICHHUS TOCTABICHHON 3a/1auu;
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BBISIBJIATh IPUYMHHO-CJICICTBEHHBIE CBSA3H NPH M3YYCHUU OMOJIOTMYECKUX SIBICHUH M MPOLIECCOB;
JenaTb BBIBOABI C  HCHOJBb30BAHMEM JEAYKTUBHBIX W WHAYKTUBHBIX  YMO3aKJIIOUEHUH,
YMO3aKJIIOUEHUH 110 aHAIOTuH, (OPMYJIUPOBATH TUTIOTE3BI O B3aMMOCBS3X;

CaMOCTOSITENIbHO BBIOMpPATh CMOCOO pemeHus: y4eOHON OuOoNOorMuecKkoi 3amaud (CpaBHHMBATH
HECKOJIbKO BapHaHTOB pELICHHUs, BHIOMpaTh Haubojee MOAXOAALINA C y4ETOM CaMOCTOSITENIHHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoevie uccneooeamenvckue oeiicmeusn:

MCIIO0JIb30BaTh BOMPOCHI KaK UCCIICAOBATEILCKAN HHCTPYMEHT TIO3HAHUS;

(bopMyIHpPOBaTh BOMPOCHI, (GPUKCUPYIOIINE PA3PhIB MEXKIY PEAbHBIM U JKEJIATCIIbHBIM COCTOSTHHEM
CHUTyaIlld, 00bEKTa, U CAMOCTOSATEIILHO YCTAHABIMBATH HCKOMOE U JIAHHOE;

dbopMHpOBaTh THUIOTE3y 00 HUCTHHHOCTH COOCTBEHHBIX CYXJICHHUH, apryMEHTHPOBATH CBOIO
MO3UIINI0, MHCHUE;

MIPOBOJIUTH MO CAMOCTOSTEILHO COCTABJICHHOMY IIJIaHy HAOJIOJICHUE, HECIIOKHBIM OMOJIOTUYCCKUI
AKCIEPUMEHT, HEOOJBIIOE KCCIICOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH OHOJIOrHYECKOrO
00BbeKTa (Mpolecca) U3yUCeHUs, MPUINHHO-CIICICTBCHHBIX CBSI3CH U 3aBUCUMOCTEH OMOIOTMYSCKIX
00BEKTOB MEKTY COOOM;

OLICHUBATh HA IPUMEHUMOCTD U JIOCTOBEPHOCTh HH(POPMAILIHIO, TIOTYICHHYIO B X0/I¢ HAOIIOICHUS U
IKCIEPUMEHTA;

CaMOCTOATENILHO  (OPMYJIMPOBATh OOOOIINEHHS W BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO
HAOJIIOZICHUS, SKCIICPUMEHTA, BJIAJCTh WHCTPYMEHTAMHU OIEHKH OCTOBEPHOCTH IOJYUYEHHBIX
BBIBOJIOB M O0OOIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE JaIbHEHIIIee Pa3BUTHE OUOJIOTMUYECKUX MPOIECCOB U UX MOCIICACTBUS
B QHAJIOTHYHBIX WJIA CXOJTHBIX CUTYAIIMsIX, & TAK)KE BBIJIBUTaTh MPEAMOJIOKEHUS 00 MX Pa3BUTHH B
HOBBIX YCJIOBUSIX M KOHTEKCTaX.

Paboma c ungpopmavueri:

MPUMEHSTH Pa3IMYHbIE METO/bI, HHCTPYMEHTHI U 3allpOChl IPU MOUCKE U 0TOOpE OMOJIOTHMYECKOU
uHGOpPMALMK WM JAHHBIX W3 HUCTOYHUKOB C YYETOM MPEUIOKEHHON y4eOHON OMOJIOrHMYecKon
3aJauu;

BbIOMpATh, AaHATU3UPOBATh, CHUCTEMATU3UPOBATh M  HHTEPIPETUPOBATH  OHMOJIOTUYECKYIO
MHPOPMAIIHIO PA3IMYHBIX BUAOB U (pOpM IpeCTaBICHHUS;

HaXOJUTh CXOJHBIE apTyMEHTHI (MOATBEPXKIAIOLINE WM OINPOBEPraroliue OJHY U Ty K€ HICI,
BEPCHUIO) B PA3IMUHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHMaJbHYIO  (GopMy  TpeAcTaBieHUs  HMHPOpManuum U
WLTIOCTPUPOBATh pelIaeMble 3aJjaui HECIOKHBIMHU CXEMaMH, IharpaMMaMi, HHOW TpapuKon U uUX
KOMOHHALMSIMU,

OLIEHUBATh HAAEKHOCTh OMOJOTHYECKOW MH(OPMAIMH 1O KPUTEPHSIM, MPEII0KESHHBIM YUUTEIEeM
WK cOPMYITMPOBAHHBIM CAMOCTOSITENIEHO;

3alIOMUHATh U CHCTEMaTH3HPOBATh OMOJIOTHUECKYIO HH(OpMALIHUIO.

Yuueepcanvnvie kommynukamuensle oeiicmeusn
Obwenue:

BOCIIPUHMMATh M (OPMYJIHUPOBATH CYXKIEHHS, BBIpaXaTb ASMOLMUH B TPOLECCE BBHIOIHEHHUS
MPAKTUYECKUX U Ja00paTOPHBIX padoT;

BBbIpakaTh ce0s1 (CBOIO TOUKY 3pEHHs1) B YCTHBIX M MMChbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHbIE CpPeJICTBA OOIICHNUS, TIOHUMATh 3HAYCHUE COIMAIbHBIX 3HAKOB, 3HAThH
U pacro3HaBaTh NPEANOCHUIKM KOH(PIUKTHBIX CHTyallUd M CMAT4aTh KOHQIMKTBI, BECTU
MIEPETOBOPHI;

MIOHUMAaTh HaMEPEHUs JAPYTHX, MPOSBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOCCETHHKY U B
KOPpEeKTHOH Gopme (HOopMyIHpPOBATH CBOU BO3PAKECHHUS;

B XOJI¢ TMAJIOTa W/WHM AMCKYCCHM 33JaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMON OHMOJIOTHYECKON
TEMbl U BBICKAa3bIBaTh HJICH, HALICJICHHbIE HA pPELICHHWE OMOJIOTMYECKOH 3aaudl M MOAJEpKaHHUE
0J1arokeaaTeIbHOCTH OOIICHHUS;

COIIOCTABJIAITh CBOM CYXXACHHUS C CYKICHMAMHU JPYTUX YYacTHUKOB JAHajora, OOHapyXHBaTh
pas3nuyme U CXOJCTBO MO3ULIUH;
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MyOMUYHO TPEACTABIATH PE3yJbTaThl BHIIIOJTHEHHOTO OMOJOTHYECKOTO OMbITa (IKCIIEPUMEHTA,
HCcCIe0BaHus, IPOEKTA);

CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIUICHUS C YU4ETOM 3a7ad MPEe3eHTAlMH U 0COOEHHOCTEH
ayIUTOPUU U B COOTBETCTBUU C HUM COCTABJIATh YCTHBIE M MUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM
WJUTIOCTPATUBHBIX MAaTE€pPUAJIOB.

Coemecmuasn deamenvHoCmMy (COMpPYOHUYUECMBO):

MIOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW M WHAMBUIYAIbHON pabOThI MPH peLIeHUN
KOHKPETHOW OMOJIOTHYECKOi MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH ITOCTABICHHON yueOHOH 3a1aun;

MIPUHUMATD 11€JIb COBMECTHOM AEATENIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ TOCTHKEHUIO:
pacrpenensaTbh poJH, JOrOBapUBaThCs, OOCYKIAaTh MPOLECC M PEe3ylbTaT COBMECTHON paloThI,
yMeTb 000011aTh MHEHUS HECKOJBKUX IIOJICH, MPOSBISATh TOTOBHOCTh PYKOBOIHUTD, BBHITIOJIHATH
MOpPYYCHHUS, TOAUUHATHCS;

IUTAHUPOBATh OPTaHU3ALUIO0 COBMECTHOM paboTHI, ONPEACIATh CBOIO POJIb (C yUETOM MPEAOUTeHUN
U BO3MOXKHOCTEH BCEX YYAaCTHMKOB B3aHMMOJACUCTBUS), paclpeneiiaTh 3alaud MEeXay WiICHaMU
KOMaH/Ibl, Y4aCTBOBATh B TPYINOBHIX (opMax paboTel (00CykaeHNs, 0OMEH MHEHHSIMU, MO3TOBBIC
LITYPMBI U UHBIE);

BBINOJIHATH CBOIO YacTh pabOoThI, JOCTUTAaTh KAUECTBEHHOT'O Pe3yJbTaTa 110 CBOEMY HAIPaBJICHUIO U
KOOPJAWHUPOBATh CBOM JCHCTBHUS C IPYTUMHU YICHAMU KOMaH/IbI;

OLICHMBATh Ka4yecTBO CBOETr0 BKJIAJAa B OOIIMH MNPOAYKT MO KPHUTEPHUSIM, CAMOCTOSTEIHHO
c(OpPMYIMPOBAHHBIM YYaCTHUKAMM B3aMMOJCUCTBUS; CpaBHUBATh pE3yJIbTaThl C HCXOIHOU
3aJauyeil W BKJIQJ KaXKIOTO0 WIEHA KOMaHIbl B JOCTIIKEHHE pe3yJIbTaToOB, pa3ieisaTh cdepy
OTBETCTBEHHOCTH U MPOSBIATh TOTOBHOCTD K MIPEJOCTABICHUIO OTUETA ITepel TPYIIION;

OBJIA/IETh CHCTEMON YHUBEPCAIbHBIX KOMMYHHMKATUBHBIX JI€HCTBHI, KOTOpas o0ecrednBaeT
c(OPMHPOBAHHOCTH COITUATIBHBIX HABBIKOB U 3MOIIMOHAIFHOTO MHTEJIEKTa 00YJatOIIXCSl.

Ynueepcanvnuie pecynamuensie deitcmeusn
Camoopzanuzayus:

BBIIBJIATE TPOOJEMBI S pPEUICHHS B JKU3HEHHBIX M YYEOHBIX CUTYalUsX, HCIOIb3Ys
OHOJIOTHYECKUE 3HAHUS,

OPHEHTUPOBATbCS B PA3MUYHBIX MOAXOAaX TNPUHATHA peIIeHU (MHIAMBHIYyaJbHOE, MPUHITHE
pelIeHus B IpyIe, IPUHITHE PELLICHUI TPYIIIOi);

CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM pELICHUs 3aJadyd (MM €ro 4acTh), BBIOMpaTh CHocod
pemieHust yuyeOHOM OHMONIOTHYEecKOM 3alaud C y4y€TOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MpeAiaracMble BapUaHThI pEIICHUI;

COCTAaBIIATh IUIAH JCHCTBMM (IUIaH peanu3allid  HAMEUYEHHOTO  ajroOpuTMa  peIleHUs),
KOPPEKTHPOBAThH MPEIUIOKEHHBIA aJrOPUTM C YYETOM TOJTYUYECHHUS HOBBIX OMOJOTHYECKUX 3HAHWUN
00 n3yyaeMoM OHOJIOTHYECKOM O0BEKTE;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmpons (peghrexcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U peIIeKCHUH;

JaBaTh aIeKBaTHYIO OIICHKY CUTYalluu U MpeJyiaraTh IUlaH e€ N3MEHEHHS;

YUUTBIBaTh KOHTEKCT M TMpPEIBUACTb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MNpPU PELICHUU
yueOHOI OMOJI0rHYecKon 3aauu, afanTUPOBaTh PEIICHHE K MEHSIOMNUMCS 00CTOSITEICTBAM;
OOBSICHATh MPUYUHBI JOCTIKEHUS (HETOCTM)KEHHUS) PE3yNIbTaTOB JIEATENLHOCTH, /JaBaTh OICHKY
npUOOPETEHHOMY OTIBITY, YMETh HaXOAUTh TIO3UTUBHOE B MPOU3OIIE/IICH CUTYallUH;

BHOCHUTBH KOPPEKTUBHI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHUBIINXCS CUTYaIUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa IENIU U YCIOBHSM.

IMoyUOHAILHBLIL UHIMENIEKM:

pa3nuyarhb, Ha3bIBAaTh U YIPABIATH COOCTBEHHBIMU 3MOIMSAMHU U SMOLUSAMU JIPYTHX;

BBISIBJIAATH M @HAJIM3UPOBATH MPUYMHBI AIMOIIHIA;

CTaBUTH ce0sl Ha MECTO JIPYTOro 4ejIoBeKa, IOHMMATh MOTUBBI M1 HAMEPEHUS JIpyToro;
peryaupoBaTh coco0 BEIpasKEHUs SMOLIUH.
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Ilpunamue ceoa u opyaux:

OCO3HAHHO OTHOCHUTLCS K IPYyIrOMY 4Y€IIOBEKY, €0 MHEHUIO;

NpU3HABATh CBOE MPABO HA OIIMOKY M TAKOE JKE MPaBo JAPYroro;

OTKPBITOCTH ce0e U JPyTuM;

0CO3HaBaTh HEBO3MOYKHOCTh KOHTPOIIUPOBATH BCE BOKPYT;

OBJIA/IETh CHCTEMON YHUBEPCAIbHBIX YYEOHBIX PEryJIATUBHBIX NEHCTBUH, KOTOpas oOecrednBaeT
(hOopMUPOBAaHHE CMBICIIOBBIX YCTAHOBOK JIMYHOCTHU (BHYTPEHHSSI TO3UIIUS JIMYHOCTH ), M )KU3HEHHBIX
HaBBIKOB JIMYHOCTH (YIIpaBieHHs cOO0M, CAMOAUCIUIUINHBI, YCTOHYUBOTO MTOBEACHUS).

INPEJIMETHBIE PE3YJIbTATbBI
S knace:

XapaKTepu30BaTh OWOJIOTHIO KaK HAayKy O >KMBOM NpUpOJe; Ha3blBaTh MPHU3HAKH >KHUBOTO,
CpaBHUBATh OOBEKTHI )KUBOM M HEXKUBOM MPUPOIBI;

NEPEUYHCIATh MCTOUYHUKU OMOJOTMYECKUX 3HAHMW; XapaKTepU30BaTh 3HAYCHHE OMOJOTHYECKUX
3HaHUH U1 COBPEMEHHOTO YelioBeKa; npodeccuu, cBA3aHHbIe ¢ Onosorue (4—>5);

IIPUBOJUTH NPUMEPHI BKIaaa poccuiickux (B Tom uucie B. U. Bepnanckuii, A. JI. UnxeBckuii)
u 3apyOexHbIXx (B TOM umcie Apucrorenb, Teodpact, I'mnmokpar) yd€HBIX B pa3BUTHE
OMOJIOTUH;

UMETh NPEJCTABICHUE O BaXKHEHIINX OMOJIOTMYECKUX MPOLECCAX U SIBICHUSAX: MUTAaHUE, JAbIXaHUE,
TPAHCIOPT BEIIECTB, pa3ApakMMOCTb, POCT, pPa3BUTHUE, IBI)KEHUE, PA3MHOKEHUE;

MPUMEHATh OMOJIOTUYECKUE TEPMUHBI M TIOHATHS (B TOM YHCIIE: )KHUBBIE Tella, OMOJIOTHUS, YKOJIOTHS,
LIUTOJIOT U, aHATOMUS, (PU3NOSIOTHS, OMOJIOTHYECKas CHCTEMaTHKa, KJIeTKa, TKaHb, OpPraH, CUCTeMa
OpraHoB, OpraHW3M, BHPYC, [JBWXKCHHE, THTaHUE, (OTOCUHTE3, [bIXaHUE, BBIJCICHHE,
pa3ApakuMoCTh, pPOCT, PAa3MHOKEHHE, pa3BHTHE, cpela OOHMTaHUs, NPHPOTHOE COOOIIECTBO,
HCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHH C IIOCTABICHHOM 3a/1a4ell U B KOHTEKCTE;

pa3nuyath M0 BHEUIHEMY BHUAY (M300paXeHUSAM), CXeMaM M ONMHUCAHUSAM AOSACpPHBIC U sIEPHbIC
OpPTraHU3MBbI; pa3IM4yHble OMOJIOTMYECKHE OOBEKTHI: PACTEHUs, >KUBOTHBIX, TPHOBI, JIHINAHHUKH,
OaKkTepuH; IPUPOJHBIE U UCKYCCTBEHHBIE COOOIECTBA, B3aUMO-CBSI3U OPraHU3MOB B IIPUPOJHOM U
HCKYCCTBEHHOM COOOIECTBax; MpeacTaBuTeneid ¢uopsl U QayHbl NPUPOIHBIX 30H 3EMIIH;
na"amadTel IPUPOJIHBIE U KYJIbTYpHBIE;

MPOBOJUTH ONHMCAHUE OpraHu3Ma (pacTeHHs, MXHBOTHOIO) IO 33JaHHOMY IUIAHY; BBIIENIATH
CYUIECTBEHHBbIC  TPU3HAKM CTPOSHUS M  TPOIECCOB  KU3HENCATEIBHOCTH  OPraHU3MOB,
XapaKTepu30BaTh OPraHU3Mbl KaK Tella KMBOM MPUPOIBI, NEPEUUCIIITh OCOOCHHOCTH pacTEHUi,
KUBOTHBIX, TPHOOB, TUIIAHHUKOB, OAKTEPHIi U BUPYCOB;

packpelBaTh TOHATHE O cpeae oOuTaHus (BOAHOW, HA3eMHO-BO3AYIIHOW, ITOYBEHHOM,
BHYTPHOPTaHU3MEHHOI1), YCIOBUSAX CPe/bl OOMTAHUS;

MPUBOUTH TPUMEPHI, XaPAKTEPHU3YIOLINE MPUCIIOCOOICHHOCTh OPraHU3MOB K Cpelie OOMTaHUs,
B3aMMOCBSI3U OPTraHU3MOB B COOOIIECTBAX;

BBIJICJIATh OTIMYUTEIbHBIC PU3HAKU MPUPOIHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEHTHPOBAaTh OCHOBHBIC INpaBWJIa MOBEACHUS YellOBeKa B NMPHUPOJAE U OOBSICHATH 3HAYCHHE
NPUPOJIOOXPAHHOW  JEATENbHOCTH YEJOBEKa; aHAJIM3UPOBATh TIJI0OAJbHBIE SKOJIOTHYECKHE
poOIEeMBI;

pacKpbIBaTh POJIb OMOJIOTUH B MIPAKTHUECKON ACATEIBHOCTH YEJIOBEKa;

J€MOHCTPHPOBATh HA KOHKPETHBIX IMpHMEpax CBA3b 3HAHUM OHOJOTMM €O 3HAHUAMHU IO
MaTeMaTHKe, IPeIMETOB T'YMaHUTAPHOTO LIUKJIA, PA3INYHBIMUA BUIAMU UCKYCCTBA;

BBIIMOJIHATh MPAaKTUYeckHe paboThl (MOMCK HHGOpPMAIMU C HCIOJb30BAaHUEM Pa3IUYHBIX
MCTOYHMKOB; OMHUCAHME OpraHM3Ma IO 33a/JlaHHOMY IUIaHy) M JiabopaTtopHble paboThl (paborta c
MHUKPOCKOIIOM; 3HAKOMCTBO C Pa3JIMYHBIMU CIIOCOOaMH U3MEPEHUS i CPABHEHUS JKUBBIX 00BEKTOB);
MPUMEHSITh METOAbl Ouonoruu (HAOMIOJEHWE, ONMUCaHHWe, KiIacCUpUKalusi, HU3MEpEeHHeE,
HKCHEPUMEHT): MPOBOJUTH HAOIOJCHUS 32 OPraHW3MaMH, ONMHUCHIBATH OMOJOTHYECKHUE OOBEKTHI,
NPOIECChl M SIBJICHUS; BBINOJHATH OMOJIOTMYECKUHA PHUCYHOK M HM3MEpEHHE OHOJOTHYECKUX
00BEKTOB;

BJIAJIETh IPHUEMaMU pabOTHI C JYIIOH, CBETOBBIM U IMU(POBBIM MUKPOCKOIIAMU IIPU PacCMaTPUBAHUU
OHOJIOrNYECKUX 00BEKTOB;
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coOmonaTh mpaBwia 0e30MacHOro Tpyda MNpu pabore ¢  ydyeOHBIM M JIaDOpPaTOPHBIM
000pyJIOBaHUEM, XHUMHYECKOW TOCYIOM B COOTBETCTBHM C HHCTPYKLUUSMH Ha YpOKE, BO
BHEYPOYHOH J1eATEIbHOCTH;

UCTOJb30BAaTh TPH BBIMOJIHEHUH Y4YEOHBIX 3aJaHUil HAYYHO-TIONYJLIPHYIO JIMTEpaTypy IO
OuoJIorny, CIIpaBOYHbIE MaTepHalbl, pecypcsl MHTepHeTa;

CO3/1aBaTh NHUCbMEHHBIE M YCTHBIC COOOIIEHMS, TPAaMOTHO HCHOJNb3Ys TMOHATHUWHBIA amnmapar
M3y4aeMoro pasjesna OuOJIOTHH.

6 knacc:

XapaKTepu30BaTh OOTAaHUKY KaK OMOJOTMUYECKYIO HAyKy, €€ pa3/iessl U CBSI3H C JPYTUMHU HayKaMH U
TEXHUKOIA;

IIPUBOJUThL NpPUMEPHI BKiIana poccuiickux (B ToMm uuncie B. B. Jlokyuaes, K. A. Tumupszes, C.
I'. HaBamuH) u 3apyOexHbIX yu€HbIX (B ToM umcie P.['yk, M. Manbnuru) B pa3BUTHE HAyK O
pacTeHusIX;

MPUMEHATH OMOJIOTHUECKUE TEPMHUHBI M MOHATHA (B TOM 4Hcie: OOTaHUKA, pacTHTENbHAs KIIETKa,
pacTuTenbHas TKaHb, OPTaHbl PACTCHUI, CHCTEMa OPraHOB PAaCTeHUS: KOPEHb, MOOEr MouKa, JIUCT,
BUJIOM3MEHEHHBIE OPTaHbl, I[BETOK, IUIOJ, CEMs, PACTUTEIbHBIN OpraHu3M, MUHEpPAJIbHOE TTHTAaHUE,
¢doTocuHTE3, ABIXaHUE, POCT, PA3BUTHE, PA3MHOKEHHUE, KIIOH, pa3ApakUMOCTb) B COOTBETCTBUHU C
MOCTaBJICHHOM 3a7aueil 1 B KOHTEKCTE;

ONUCBHIBATH CTPOCHUE M IKU3HEACATEIBHOCTh PACTUTEIBHOTO OpraHuzMa (Ha mpuMmepe
MOKPHITOCEMEHHBIX WM I[BETKOBBIX): MOTJIOUICHUE BOJBI M MUHEpAJIbHOE MUTaHUE, (POTOCUHTE3,
JIBIXaHUE, TPAHCIOPT BEILECTB, POCT, Pa3MHOXKEHHE, PA3BUTHUE; CBSA3b CTPOCHUS BETETATUBHBIX U
TCHEPATUBHBIX OPTraHOB PACTCHUN C UX (PYHKIUSAMH;

pa3nuyaTh ¥ ONMUCHIBATH JKUBbIE U repOapHbIe SK3eMIUIIPhl PACTEHUN 10 3a/laHHOMY IUIaHY, YacTH
pacTeHHid 10 U300PAKEHUSAM, CXeMaM, MOJIENISIM, MYJIsKaM, pelbeHBIM TabIuIam;
XapaKTepu30BaTh MPU3HAKA PACTCHUH, YPOBHM OpraHU3allMM PACTHTEIBHOTO OpPraHM3Ma, 4acTh
pacTeHuil: KJIeTKH, TKaHU, OPTaHbl, CHCTEMbI OPIaHOB, OPTraHU3M;

CpaBHUBATh PACTUTENIbHBIE TKAHU U OpPraHbl PACTCHUN MEXKIY COOOM;

BBINOJIHATH NMPAaKTUYECKUE U J1abopaTopHbie paboThl IO MOPGOJIOTHH U (PU3HOIOTUN PACTEHHIA, B
TOM 4YHclIe paboThl C MHKPOCKOIIOM C TIOCTOSHHBIMH ((PUKCHpPOBAaHHBIMH) WU BPEMEHHBIMU
MUKpOIpenapaTamMy, HUCCIeI0BaTeNbCKUE paboThl ¢ MCIOIb30BAaHUEM MPHOOPOB M MHCTPYMEHTOB
¢ poBoii 1abopaTropu;

XapaKTepu30BaTh MPOLECCH KU3HEACATEILHOCTH PACTEHUI: MOTJIONIEHHE BOABI U MHHEPAIbHOE
NUTaHue, (OTOCHUHTE3, IbIXaHHE, POCT, Pa3BUTHE, CHOCOOBI €CTECTBEHHOTO M HCKYCCTBEHHOI'O
BEreTaTUBHOTO Pa3sMHOXKEHHUS; CEMEHHOE pPa3MHOXKEHHE (Ha IMpHUMEpe MOKPBITOCEMEHHBIX, WU
IIBETKOBBIX);

BBISIBJIATh TIPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXIy CTpOE€HHEM M (DYHKIMSIMHM TKaHEH M OpraHoB
pacTeHui, CTPOCHUEM U KU3HEIESITEIBHOCTHIO PACTEHUI;

KJIacCH(UIIMPOBATh PACTEHHS M MX YACTH 110 Pa3HBIM OCHOBAHUSIM;

OOBSICHATH POJIb PACTEHHUI B MPUPOJIE U KU3HM YellOBeKa: 3HaueHHe (POTOCHHTE3a B MPUPOJE U B
KHU3HH 4YelloBeKa; OHOJOTMYECKOEe U XO3SHCTBEHHOE 3HAYCHHE BHUIOM3MEHEHHBIX I00ETOB;
XO3AWCTBEHHOE 3HAUYCHHE BEI€TaTUBHOT'O PA3MHOKEHHS,

MIPUMEHSTH MTOJTyYEHHbIC 3HAHUS JJIS BBIPALIMBAHUS U PA3MHOXKCHHS KYJIbTYPHBIX PacTECHUIA;
MCTIOJIb30BATh METOABI OMOJIOTUH: TIPOBOANTH HAOIIOACHNUS 32 PACTEHUSIMU, ONIMCHIBATH PACTCHUS U
UX YaCTH, CTAaBUTh MIPOCTEHUIINE OMOIOTUYECKHE OTBITHI U HKCIIEPUMEHTHI;

coOmonaTh mpaBwia 0e30mMacHOro Tpyda MNpu pabore ¢  ydyeOHBIM M JIaOOpPaTOPHBIM
000pyIOBaHUEM, XHMHUYECKOH TOCYJOH B COOTBETCTBHMHM C HMHCTPYKUMSMH Ha YPOKE U BO
BHEYPOYHOH J1eATEIbHOCTH;

J€MOHCTPHPOBATh HA KOHKPETHBIX IpHMEpax CBA3b 3HAHUM OHOJOTMM €O 3HAHUAMHU IO
MaTeMaTuke, reorpaduu, TEXHOJIOTUH, MPEJAMETOB T'YMAaHHUTAPHOTO IMKIA, PAa3TUYHBIMUA BUIAAMU
UCKYCCTBA;

BIaeTh NmpuéMamMu paboThl ¢ Ouomormueckoil mHopmauuei: GopMyInpoBaTh OCHOBAHHS IS
u3BIeUeHUs U 00001eHnsT nHPOPMAIMK U3 IBYX HCTOUYHUKOB; PeoOpa30BbIBaTh MH)OPMAIHIO U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYIYIO;
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CO3/1aBaTh MUCHBMEHHBICE M YCTHBIE COOOIICHHS, TPAMOTHO HCIIOJIB3YsS TOHSTHHWHBIN ammapar
M3y4aeMoro pasjesna OUOJIOTHH.

7 Knacc:

XapaKTepu30BaTh MPUHIUIBI KJIACCH(PHUKAIUKA PACTCHUH, OCHOBHBIC CHCTEMATUYECKHE TPYIIIBI
pacTteHuil (BOIOpPOCTH, MXH, IJIayHBI, XBOIH, MAIOPOTHUKH, TOJOCEMEHHBIE, TTOKPHITOCEMEHHBIE
WJIY [IBETKOBBIC);

IIPUBOJUTL HpHUMEpHl BKiIana poccuiickux (B tom uuciae H. M. Basunos, U. B. Muuypun) u
3apyOexxHbIX (B ToM uncie K. Jlunneit, JI. [lactep) yu€HbIX B pa3BUTHE HAYK O pacTEHUsX, Ipuodax,
TUIIAHUKAX, OaKTepUsX;

NPUMEHATh OMOJIOTMYECKUE TEPMUHBI U TOHATHS (B TOM 4uMcie: OOTaHMKA, HKOJOTHS pacTEeHUil,
MUKOJIOTHS, OaKTepUOJIOTHs, CHUCTEMaTHKa, LApCTBO, OTHEN, KJAacC, CeMEHcTBO, poi, BUI,
XKU3HEeHHas (popma pacTeHui, cpela OOMTAHMS, PACTUTEILHOE COOOINECTBO, BBHICIINE PACTCHHS,
HU3IINE PacTEeHUs, CIIOPOBBIE PAaCTEHUS, CEMEHHBIE PAaCcTEHUs, BOJOPOCIH, MXH, IUIAYHBI, XBOIIH,
MArOpOTHUKH, TOJIOCEMEHHBIE, TOKPHITOCEMEHHbIE, OakTepuu, TpuObI, JUIIAWHUKH) B
COOTBETCTBUU C IIOCTABJICHHOM 3a/1a4€il U B KOHTEKCTE;

pa3nuyaTh M OINUCHIBATh JKMBBIE U TepOapHbIE HK3EMIUIAPHl PACTEHUH, YacCTH PACTCHUH IO
M300paKeHMsIM, CXeMaM, MOJIEISIM, MYJIsDKaM, pesibe(HbIM Tabauam; TpuObl MO W300paskeHUsIM,
cxemam, MyJisbkaM; OaKTepHH M0 N300pakeHUsIM;

BBISIBJIATh TIPU3HAKH KIJIACCOB IOKPBHITOCEMEHHBIX WM IIBETKOBBIX, CEMEHUCTB ABYIOJBHBIX W
OJIHOJOJIBHBIX PACTECHUH;

ONpeNeNIATh  CHCTEMAaTHYeCKOoe TOJO0XKEHHWE  PACTUTENBHOTO  OpraHm3Ma (Ha  mpumepe
MOKPHITOCEMEHHBIX, WJIN IIBETKOBBIX) C TOMOILBIO ONPEIEIUTEIbHON KapTOUKH;

BBITOJIHATH TPAKTHUECKUE U JIAOOpaTOpHBbIE pabOTHI 1O CHUCTEMAaTUKE PACTCHUH, MUKOJIOTUU U
MUKPOOHOJIOTHH, B TOM 4YHCJIE€ pabOTBhl C MHKPOCKOIIOM C IMOCTOSHHBIMH ((DUKCHPOBAHHBIMH) U
BPEMEHHBIMU MUKpOIIpENapaTaMy, HCCIeI0BaTENbCKHE paboOThl C HCIOJIb30BAHUEM HPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOH 1abopaTopu;

BBIJICJIATh CYIIECTBEHHBIE MPHU3HAKH CTPOCHHUS M JKU3HEACATENIBHOCTH pAacTEeHHH, OakTepuii,
rpuOOB, TUIIAHHUKOB;

MIPOBOJIUTH ONMCAHUE W CPaBHHUBATHh MEXIY COOON pacTeHus, rpuObl, JTUIIAHHUKH, OaKTEpHH MO
3aJJaHHOMY IUIaHY; JeJaTh BBIBOJIbI HA OCHOBE CPaBHEHUS;

OIMCHIBATH YCIO)KHEHUE OPTaHU3alUU PACTCHUI B XOJI€ SBOJIIOLIMU PACTUTEIBHOTO MUpa Ha 3emiie;
BBISIBJIATH YEPTHI NPHUCIIOCOOIEHHOCTH PACTEHHH K cpele OOMTaHUs, 3HaYCHHE HKOJOTHYECKUX
(bakTOpOB ISl PACTCHMIA;

XapaKTepu30BaTh PACTHTEIbHbIE COOOIIECTBA, CE30HHBIE M IOCTyHaTeJIbHbIE W3MEHEHHUS
PacTUTENBHBIX COOOIECTB, PACTUTENLHOCTD (PAaCTUTENBHBIN TOKPOB) MPUPOIHBIX 30H 3eMIIH;
MPUBOAUTH TPUMEPHI KYJIbTYpHBIX PAcCTEHUH M MX 3HAYEHHWE B JKU3HU YEJIOBEKAa; TMOHUMATh
MPUYMHBI U 3HATh MEPBI OXPaHbl PACTUTEIHLHOIO MHUpa 3eMIIN;

pacKpbIBaTh poOJb PACTEHHH, IpuOOB, JUIIAHHMKOB, OakTepuil B MPHUPOTHBIX COOOIIECTBAX, B
XO351MCTBEHHOU JEATEIbHOCTH YEJIOBEKA U €r0 IIOBCEIHEBHOW KU3HU;

J€MOHCTPHPOBATh HA KOHKPETHBIX IpHMEpax CBA3b 3HAHUM OHOJOTMM €O 3HAHUAMHU IO
MaTeMaTuke, (usuke, reorpaduu, TEXHOJOTHH, JHUTEpaType, M TEXHOJOTHH, IPEIMETOB
TYMaHHUTapHOTO LIMKJIA, Pa3JINYHBIMHA BUAMU UCKYCCTBA;

MCIOJIb30BATh METOABI OMOJIOTUHU: IPOBOIUTH HAOIOCHHS 32 PAaCTCHUAMH, OaKTEepUsIMH, TprOamMH,
JUIIAHUKaMHU, OMTUCBIBATh UX; CTAaBUTh MPOCTEHIIINE OMOJIOIMYECKHE OTBITH U SKCIICPUMEHTHI,
coOmonaTh mpaBwia 0e30mMacHOro Tpyda MNpu pabore ¢  ydyeOHBIM M JIaOOpPaTOPHBIM
000pyIOBaHUEM, XHMHUYECKOH IOCYJOH B COOTBETCTBHMM C HMHCTPYKUMSIMH Ha YPOKE U BO
BHEYPOYHOH J1eATEIbHOCTH;

BIaeTh NmpuéMamMu paboTbl ¢ Ouomormueckoil mHopmauuei: GopMyInpoBaTh OCHOBAHHS IS
U3BJICUEHUS] M 0000meHns UH(OPMAIIMM U3 HECKOJIIBKUX (2—3) MCTOYHUKOB; MPEoOpa3OBHIBATH
nH(OPMAIINIO U3 OAHON 3HAKOBOM CHCTEMEI B IPYTYIO;

cO3/1aBaTh NHUCbMEHHBIE M YCTHBIC COOOIIEHMS, TPAaMOTHO HCHOJIb3Yysl TMOHATHUHHBIA ammapar
M3y4aeMoro pasjena OHOJOTMM, COINpPOBOXKIATh BBICTYIUICHHE TMpe3eHTalue ¢ ydéroM
0CcOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.
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8 knacc:

XapaKTepu30BaTh 300JI0THIO KaK OMOJIOTHYECKYIO HayKy, €€ pa3elbl U CBsI3b C JPYTUMHU HayKaMH U
TEXHUKOI;

XapaKTepu30BaTh MPUHIUIBI KJIACCU(PHUKAIIMK >KUBOTHBIX, BHJl KaK OCHOBHYIO CHCTEMAaTHYECKYIO
KaTeropuio, OCHOBHBIE CUCTEMATHUECKUE TPYIIIbI )KUBOTHBIX (TpOCTEHIINE, KUIIEYHOIOIOCTHEIE,
IUIOCKHUE, KPYTJIbIE U KOJbYAThIe YEPBH; WICHUCTOHOTHE, MOJUIFOCKH, XOPJIOBbIE);

MPUBOANUTH NpUMeEpbl BKiIaga poccuiickux (B Tom uucie A. O. Kosanesckuii, K. U. CkpsOun) u
3apyOexxHbix (B Tom umcie A. JleBenryk, X. KioBbe, 3. 'ekkenb) yd4€HbIX B pa3BUTHE HAyK O
KHUBOTHBIX;

PUMEHATh OMOJIOTHYECKHE TEPMHUHBI M MOHATHUS (B TOM YHCIIE: 300JIOTHS, SKOJIOTUS KUBOTHBIX,
STOJIOTHS, TMaJ€0300JI0T s, CUCTEMAaTHKa, LAPCTBO, THI, OTPsA, CEMEUCTBO, pOJ, BHUJ, >KUBOTHAs
KJIETKA, )KUBOTHAsl TKaHb, OPraH )KHBOTHOTO, CUCTEMbI OPI'aHOB HBOTHOT'O, )XUBOTHBIA OpraHH3M,
NUTAaHUE, JbIXaHHE, pPOCT, pa3BUTHE, KpPOBOOOpAIEHHE, BBIJCICHUE, OMNOpa, JBUKEHHE,
pa3MHOXKEHHE, MapTEHOIeHEe3, Pa3IpaXUMOCThb, pe(ieKc, OpraHbl 4YyBCTB, MOBEACHHUE, Cpeaa
o0OUTaHus, IPUPOTHOE COOOIIECTBO) B COOTBETCTBUH € IIOCTABJIEHHOH 33/1a4eil U B KOHTEKCTE;
pacKpbIBaTh OOIIME MPU3HAKU JKUBOTHBIX, YPOBHHM OpraHHU3alM{ >KUBOTHOTO OpPTraHU3Ma: KIETKH,
TKaHH, OPT'aHbl, CACTEMBI OPI'aHOB, OPTaHU3M;

CpaBHUBATh KUBOTHBIE TKAHU U OPTaHbl )KUBOTHBIX MEXTY COOOM;

OIUCBIBATh CTPOCHHE M KHU3HEIEATSIbHOCTh KUBOTHOTO OPraHU3Ma: OMOpPY U JBWKEHHE, TUTAaHHUE
U TUIIEBAapEeHUe, JbIXaHHEe M TPAHCIOPT BEIIECTB, BBIACICHUE, PETYJSILUI0 U MOBEICHHE, POCT,
pa3MHOXEHHE U Pa3BUTHCE;

XapaKTepU30BaTh MPOLECCHl KUZHEAEATEIILHOCTH KUBOTHBIX M3y4aeMbIX CUCTEMATUYECKUX TPYIIIL:
JBMKEHUE, MUTAHUE, JbIXaHHe, TPAHCIOPT BELIECTB, BBIACICHHUE, PETYJIAIMIO, MMOBEIEHHE, POCT,
pa3BUTHE, Pa3MHOXKEHHE;

BBISIBJIAT TIPUYMHHO-CIICACTBEHHBIC CBSI3M MEXKIy CTPOCHHUEM, YXKU3HENEATEILHOCTBIO M Cpenon
OOUTaHUS )KUBOTHBIX U3y4aeMbIX CUCTEMAaTHYECKUX TPYIII;

pa3nuyaTth U ONHMCHIBATh XKHUBOTHBIX HM3YYaE€MBIX CHCTEMAaTHUYECKHUX TPYMI, OTACIbHBbIC OpraHbl U
CHCTEMBl OPraHOB IO CXEMaM, MOJEISM, MYJsDKaM, penbedHbIM TabauIaM; MPOCTEHIINX — MO
M300paXeHUSIM;

BBIIBJIATh  NMPHU3HAKM  KJIACCOB  WIEHHUCTOHOTMX UM XOPJIOBBIX; OTPSIOB HACEKOMBIX U
MJIEKOITUTAIOIIHUX;

BBINOJIHATH MPaKTHYECKUE U JabopaTopHble paboThl MO0 MOPGOJIOTHH, aHATOMUH, (HU3MOJIOTUU U
MOBEJICHHIO JKUBOTHBIX, B TOM YHCJIe paboThl ¢ MUKPOCKOIIOM C IMOCTOSTHHBIME ((PUKCHPOBAaHHBIMHU )
U BPEMEHHBIMH MHKPOIIpETapaTaMu, UCCIEI0BATENbCKUE PA0OTHI ¢ UCIIONb30BaHUEM MPHOOPOB U
MHCTPYMEHTOB IIU(PPOBOH 1abopaTopuu;

CpaBHUBATh MPEACTABUTEICH OTAEIBHBIX CUCTEMAaTHUECKUX TPYIII )KUBOTHBIX U JI€JaTh BHIBOJBI HA
OCHOBE CPaBHEHUS;

KJ1acCU(UIIUPOBATh KUBOTHBIX HA OCHOBAHUU OCOOCHHOCTEW CTPOCHUS;

OIMCHIBATH YCIO)KHEHUE OPTaHU3aluH )KUBOTHBIX B X0JI€ 3BOJIIOIMU )KUBOTHOTO MUpa Ha 3emiie;
BBISIBJIATE YEPTHI MPUCIIOCOOJICHHOCTH XUBOTHBIX K Cpele OOMTaHUS, 3HAUEHUE HKOJOTHYECKUX
(aKTOpOB 15 )KUBOTHBIX;

BBISIBJIATH B3aUMOCBSI3H KHBOTHBIX B IPUPOJHBIX COOOIIECTBAX, IENH MUTAHUS;

yCTaHaBJIMBATh B3aMMOCBS3U )KUBOTHBIX C PAaCTEHUSAMH, TpHOaMH, JTUIIAHHUKaMU U OaKTEpUsIMH B
MIPUPOIHBIX COOOIIECTBAX;

XapaKTepu30BaTh  JKUBOTHBIX  NPUPOJHBIX  30H  3eMJIM, OCHOBHBIE  3aKOHOMEPHOCTHU
pacnpocTpaHeHHsI )KUBOTHBIX T10 MJIAHETE;

PacKpbIBaTh POJIb KUBOTHBIX B IPUPOIHBIX COOOIIECTBAX;

pacKkpbIBaTh pOJb JOMAIIHUX U HENPOIYKTHBHBIX JKMBOTHBIX B JKH3HM 4YEJIOBEKA; pOJb
MIPOMBICIIOBBIX KHBOTHBIX B XO3SHCTBEHHOW JIEATEIBHOCTH YEJIOBEKA U €T0 TOBCEAHEBHOM KU3HU;
OOBSICHATH 3HAUCHHUE KUBOTHBIX B MIPUPOJIE U KU3HH YETIOBEKA;

MOHUMATh MIPUYUHBI M 3HATh MEPBI OXPaHBI dKUBOTHOT'O MHUpa 3eMIIH;
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J€MOHCTPHPOBATh HA KOHKPETHBIX IpHMEpax CBA3b 3HAHUM OHOJOTMM €O 3HAHUAMHU IO
MaTeMaTuke, (U3MKe, XUMHM, reorpaduu, TEXHOJOTHH, IMPEIMETOB T'yMaHUTApHOTO IIMKIIOB,
Pa3IMYHBIMHU BUJIAMH UCKYCCTBA;

MCIOJIb30BATh METOABI OMOJIOTUH: IPOBOANTH HAOIIOACHUS 32 )KUBOTHBIMH, OMMCHIBATH KUBOTHBIX,
UX OPTaHbl U CUCTEMBbI OPTaHOB; CTABUTH MIPOCTEHUIINE OMOIOTUYECKHE OTBITHI U AKCIIEPUMEHTHI;
coOmonaTh mpaBwiia 0e30MacHOro Tpyda MNpu pabore ¢ ydyeOHBIM M JIaOOpPaTOPHBIM
000pyIOBaHUEM, XMMHUYECKOH TOCYJOH B COOTBETCTBHMHM C HMHCTPYKUMSMH Ha YPOKE U BO
BHEYPOYHOH J1eATEILHOCTH;

BIaJeTh NmpuéMamMu paboThl ¢ Ouonmoruueckoil mHopmauuei: GopMyInpoBaTh OCHOBAHHS IS
U3BJICUEHUS] M 0000meHns UH(OPMAIIMM U3 HECKOJIBKUX (3—4) MCTOUYHUKOB; MPeoOpa30BHIBATH
nH(OPMAIINIO U3 OAHON 3HAKOBOM CHCTEMEI B IPYTYIO;

co3/laBaTh NHUCbMEHHBIE M YCTHBIC COOOIIEHMS, T'PAMOTHO HCHOJb3Yysl TMOHATHHHBIA ammapar
M3y4aeMoro pasjena OHOJOTMM, COINpPOBOXKIATh BBICTYIUICHHE TMpe3eHTalue ¢ ydéroMm
0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.

9 knacc:

XapaKTepu30BaTh HAayKH O YEJOBEKE (AHTPOIOJIOTHIO, AHATOMHUIO, (U3MOJOTHIO, METHUIIMHY,
TUTHEHY, SKOJIOTHIO YEJI0BEKa, ICUXOJIOTHI0) U UX CBSI3U C IPYTUMHU HAyKaMH U TEXHUKOM;
OOBSICHATH TOJOKEHUE YEJIOBEKa B CUCTEME OPraHMYECKOr0 MHUpA, €ro MPOUCXOXKICHHUE; OTIUYUS
YeloBeKa OT JKMBOTHBIX; TPUCIIOCOOJIEHHOCTh K PAa3IMYHbIM HKOJOTHYECKUM  (aKTopam
(uenoBeuyeckre pachl U aJalTUBHBIE TUIIBI JIIOAEH); POACTBO YEJIOBEYECKUX Pac;

IIPUBOJUTL TpUMEPHI BKiIaga poccuiickux (B Tom uucie M. M. Ceuenos, U.II IlaBnos, U.
U. MeunukoB, A. A. VYxrtomckuid, II. K. AHoxun) u 3apyOexHeix (B ToM uymcine Y. [ apsei,
K. bepnap, JI. Ilacrep, Y. [lapBuH) yuyé€HBIX B pa3BUTHE IPEACTABICHUM O IPOUCXOKICHHM,
CTPOEHUM, KUZHEAEIATEIbHOCTH, IOBEIEHNH, 3KOJIOTUH YEJI0OBEKa;

MPUMEHATH OMOJIOTHYECKUE TEPMHUHBI U TIOHATHS (B TOM YHCIIE: LIUTOJIOTHS, TUCTOJIOTUS, aHATOMUS
4enoBeKa, (PU3MOJIOTHs YEeNOBEKa, TMIHMEHA, aHTPOIIOJIOTHUS, HKOJIOTHS YeJOBEKa, KIIETKA, TKaHb,
OpraH, cuCTeMa OpraHoB, IUTAaHUE, JIBIXaHUE, KPOBOOOpaIleHne, 0OOMEH BEIIECTB U IpPEBpalCHHUE
SHEPrUM, IBWKEHUE, BBIIEICHHE, POCT, Pa3BUTHUE, IOBEJIEHHUE, PAa3MHOXEHHE, pPa3Ipa)kUMOCTb,
peryJsinysl, TOMeocTa3, BHyTPEHHSs Cpella, UIMMYHHUTET) B COOTBETCTBUHU C ITOCTABJIEHHOM 3a/adyeit
U B KOHTEKCTE;

MIPOBOJIUTH ONMMCAHHUE MO BHEIIHEMY BHIY (M300pa)XXeHHIO), CXeMaM OOIIUX MPU3HAKOB OpraHU3Ma
4eJI0BEKA, YPOBHEH €ro opraHu3aluu: KIeTKH, TKAaHW, OpraHbl, CACTEMbI OPraHOB, OPTraHU3M;
CpPaBHMBAaTh KIJIETKM pa3HbIX TKAaHEW, IpyNN TKaHEW, OpraHbl, CHUCTEMbl OpPIaHOB YEJIOBEKA;
IIPOLIECCHI KU3HEAEATEIbHOCTH OpraHu3Ma 4eI0BEKa, JIe1aTh BHIBO/IBI HA OCHOBE CPaBHEHMUS;
pa3nuyath OMOJIOTMYECKH aKTHUBHBIC BEIIECTBA (BUTaMUHBI, (PEPMEHTHI, TOPMOHBI), BBIABIATH UX
POJIb B Iporiecce 0OMEHa BEIIECTB U MTPEBPAILEHUS SHEPTHH;

XapaKTepu30BaTh OMOJOTMYECKHE MPOLECCH: OOMEH BELIECTB W NMpEBpallleHHE YHEPruu, MUTaHUE,
JIBIXaHUE, BBIICJICHUE, TPAHCIIOPT BEILECTB, IBMIKEHUE, POCT, PEryysilus (YHKUUN, UMMYHUTET,
IIOBE/ICHUE, Pa3BUTHE, PA3MHOKEHHUE YETIOBEKA;

BBISIBJIATh NIPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKIY CTPOCHHEM KIIETOK, OpPraHOB, CUCTEM OpPIaHOB
OpraHu3Ma 4YelioBeKa W MX (QYHKIHUSIMH; MEXKIY CTPOCHHEM, >KMU3HEAEATEIbHOCTBIO M Cpenon
00UTaHUs YEIIOBEKA,

OPUMEHATh  OMOJIOTWYECKHEe  MOJAENH  JUId  BBIABICHHA  OCOOCHHOCTEH  CTpOEHUS U
(YHKIIMOHMPOBAHUS OPTaHOB U CHCTEM OPraHOB YEJIOBEKa;

OOBSICHATH HEUPOT'YMOPAJIbHYIO PETYJISIUIO MPOLIECCOB KU3HEACATEILHOCTH OpraHu3Ma YeJI0BEKa;
XapaKTepu30BaTh M CpPaBHUBATh OE3YyCIOBHBIE W YCIOBHbIE pe(ICKChl; HACIEACTBEHHBbIE U
HEHACJIeICTBEHHbIE TPOrpaMMbl TIOBEJCHUS; OCOOEHHOCTH BBICIIEH HEPBHOW MAEATEIbHOCTU
YeNoBeKa; BHUIBl TOTPEOHOCTEH, MaMATH, MBIIUJICHUS, pPEYM, TEMIIEPaMEHTOB, 3MOIMHA, CHA;
CTPYKTYPY (YHKIIMOHAJIBHBIX CHCTEM OpIraHM3Ma, HANpaBICHHBIX Ha JOCTHKEHHME TIIOJIE3HBIX
MIPUCTIOCOOUTENEHBIX PE3yJIbTATOB,;

pa3nuyaTth  HACJIEJACTBEHHBIE W  HEHACHeACTBEHHbIC (MH(EKUMOHHBIC, HEUH(EKIIMOHHBIC)
3a00JIeBaHMsl YEJIOBEKAa; OOBSACHATH 3HAUEHHE Mep MNPOPUIAKTHKH B MpenyNpeKIeHUN
3a00JIeBaHUI YEJI0BEKa;
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® BBINOJIHATH MPAKTHYECKHE U JabopaTopHble pabOThI MO0 MOPQOJIOTHH, aHATOMUH, (PU3HOJIOTUU U
MOBEJICHUIO YEJIOBEKa, B TOM YHCJE PadOThI ¢ MUKPOCKOIIOM C IOCTOSHHBIMU ((PUKCUPOBAHHBIMU) U
BPEMEHHBIMU MUKPOIIpENapaTaMy, HCCIEI0BaTENbCKHE pabOThl C WCIOJIb30BAHUEM HPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI 1abopaTopuu;

" pemiaTh KauyeCTBEHHBIE M KOJMYECTBEHHBIC 3aJlaud, UCIOJIb3Yys OCHOBHBIC IOKAa3aTeNH 370POBbS
YeJI0BeKa, MPOBOIUTH PACUETHI U OLIEHUBATH MOJTyUYEHHBIC 3HAUCHHS,

" Ha3bpIBaTh U APTYMEHTUPOBATh OCHOBHBIC MPUHIIUIIBI 3J0POBOTO 00pa3a »KM3HHU, METO/bI 3aIUTHl U
YKpPEIUICHUSI 3]I0pOBbsI UEJIOBEKa: COaJaHCUPOBAHHOE IUTAHMUE, COOJNIOJICHHE MpaBWII JHMYHOU
TMTHEHBI, 3aHATHA (PU3KYJIBTYPOH U CHOPTOM, pallMOHAIbHAS OPraHU3alUs TPYAa U MOJHOLEHHOTO
OT/BIXa, TO3UTUBHOE IMOIMO-HATIBHO-TICUXHYECKOE COCTOSIHUE;

" JCMOJIb30BaTh NMPHOOPETEHHBIE 3HAHUS U yYMEHUS Ul COONIONEHUs 30pOBOr0 o0pasa KHU3HH,
cOaaHCUPOBAaHHOTO MHUTAHUs, (PU3MUECKONW aKTUBHOCTH, CTPECCOYCTONUMBOCTH, ISl MCKIIOYCHHUS
BPEJIHBIX MPUBBIYEK, 3aBUCUMOCTEH;

" BJIaAeTh NpUEMaMM OKa3aHUS TMEPBOM IMOMOIIM YEJIOBEKY MNpPHU IMOTEPE CO3HAHUS, COJTHEYHOM U
TEIJIOBOM yJape, OTPaBJICHUHU, YTOIUICHWH, KPOBOTCUYEHHUH, TPaBMax MATKUX TKaHEH, KocTel
CKeJleTa, OPraHOB UyBCTB, 0KOTaX M OTMOPOXKEHUSX;

" JIeMOHCTPHPOBATh Ha KOHKPETHBIX NpUMeEpax CBSA3b 3HAHUM HAyK O YEJIOBEKE CO 3HAHWAMHU
MPEIMETOB E€CTECTBEHHO-HAYYHOTO M TyMaHUTApHOTO LUKJIOB, PA3JIMYHBIX BUIOB HCKYCCTBA;
texnonoruu, ObX, pusnueckoii KynbTyphl;

" JCMOJIb30BaTh METOABI OHMOJOTHMU: HAOMIOAAaTh, WM3MEPSTh, OMMCHIBATH OPraHU3M YEJIOBEKa W
MIPOIIECCHI €r0 )KU3HECSITEIbHOCTH; IPOBOIUTH MIPOCTEHIIINE NCCIIEIOBAHUS OpraHU3Ma YeloBeKa 1
OOBSICHATB MX PE3yJIbTaThI;

= coOmojgaTh TpaBwia 0e30MacHOro Tpylda TNpu pabore ¢ ydeOHBIM U J1IaDOPaTOPHBIM
000pyIOBaHUEM, XHMHUYECKOH TOCYJOH B COOTBETCTBHHM C HMHCTPYKUMSIMH Ha YPOKE U BO
BHEYPOYHOH J1eATEIbHOCTH;

= BiageTh npuéMamu paboThl ¢ Ouonormueckoi mHdopmauuei: GpopMyIupoBaTh OCHOBAHHS IS
U3BJICUEHUS] M 0000meHns UH(OPMAIIMM U3 HECKOJIBKUX (4—5) MCTOUYHUKOB; MPeoOpa3OBHIBATH
nH(OPMAIINIO U3 OAHON 3HAKOBOM CHCTEMEI B IPYTYIO;

* Co3/aBaTh NHUCbMEHHBIE M YCTHBIE COOOIICHMS, TPAMOTHO HCHOJNb3Ys TMOHATHUWHBIA ammapar
M3yYEHHOTO pa3zena OHOJOTMM, CONPOBOXKIATh BBICTYIUICHHE Mpe3eHTalue ¢ ydéroM
0CcOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.

COJEP)KAHUE

5 KJIACC
1. Buosiornsi — Hayka 0 KUBOM pUpo/e

[Tonstue o xu3Hu. IlpusHaky XxUBOro (KIETOYHOE CTPOCHUE, IUTAHUE, IbIXaHUE, BBIJCIECHUE, POCT U
ap.). OOBEKThI KUBOM M HEXHBOW MPUPOIBI, MX cpaBHeHHe. JKHBas W HEXHBas MPHPOJA — EIUHOE
LeN0oe.

Buonorus — cucrema Hayk o xuBOW npupozae. OCHOBHBIE pa3zeisl 6uosoruu (00TaHUKa, 300JI0THS,
HKOJIOTHSI, LIUTOJOTHs, aHaTomus, (usuonorust u np.). Ilpodeccun, cBs3anHple ¢ OuoNOrMei: Bpad,
BETEpPHUHAP, TICHXOJIOT, arpoOHOM, >XUBOTHOBOA M Jp. (4—5). CBsizp OWONOTHH C JIPYTUMH HayKaMH
(Maremartuka, reorpadus u Ap.). Ponb Ouojoruu B MO3HAHWUU OKPY’KAIOLIETO MHpa M MPAKTUYECKOH
JESTEIbHOCTH COBPEMEHHOT'O YEJIOBEKA.

Kabuner O6uonoruu. IlpaBuna moBeneHust 1 paboThl B KaOMHETE C OMOJOTMYECKUMHU MPUOOpaMu U
MHCTPYMEHTAMH.

buonorndeckne TEpMUHBI, TOHSATHS, CHUMBOJIBL. VIcTOWHMKM Owojormdecknx 3HaHwid. [louck
uHpOpPMALlUM C  HCIOJIb30BAaHHUEM pPA3MYHBIX HCTOYHMKOB (HAYYHO-TIOMYJISIpHAsl —JIUTepaTypa,
CIpaBOYHMKH, MIHTEpHET).

2. Metoabl n3y4eHus ’KUBOH NPHPOIBI

Hayunble MeTOABI M3ydeHUs XKMBOM HPUPOABI: HAOIIOACHHE, HKCIEPHUMEHT, ONHCAaHHE, W3MEPEHHE,
Kiaccuukanus. YCTpOHCTBO YBEJIMYHUTENBHBIX MPUOOPOB: Jymbl U MHUKpockomna. [IpaBuna paboTsl ¢
YBEIUYUTEIbHBIMU IPUOOPaMHU.
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Meton omnucanuss B OuoNorWM (HATJISIIHBIA, CIIOBECHBIM, CXEMaTHYeCKuil). MeTom Hu3MepeHHs
(MHCTpYMEHTBI H3MepeHHs). MeToJ| KiacCH(pHKAlUUd OpPraHu3MOB, NPUMEHEHHE IBOWHBIX Ha3BaHUUH
opranu3moB. HaOimoieHne 1 SKCIepruMeHT KaK BeIyIIHE METOIbI OMOJIOTHH.

Jabopamophvie u npakmuueckue pabomol”

1. Wzydenue nabopaTopHOro OOOpPYIOBAaHUS: TEPMOMETpbI, Bechl, dYamku Ilerpu, mpoOupkwy,
MeH3ypku. [IpaBuiia paboTsl ¢ 060py10BaHHEM B IIKOJIHHOM KaOWHETe.

2. O3HaKOMJICHHE C YCTPOMCTBOM JIYIIbl, CBETOBOTO MUKPOCKOIIA, IPaBUiIa pabOThl C HUMHU.

3. O3HaKOMJICHHE C paCTUTEIbHBIMU M JKMBOTHBIMM KJIETKaMHU: ToMara W apOys3a (HaTypaibHbIE
npemnaparsl), UH(Y30puH TyPeabKu U THAPHI (TOTOBBIE MUKPOIIPENapaThl) ¢ TOMOIIBIO JIYIIBI K CBETOBOTO
MHUKpOCKOTIA.

DKcKypcuu unu 8U0e0dKCKypcuu

OBnageHre METo1aMu U3yUYCHUS KUBOU MPUPOIbI — HAOIIOIEHUEM U SKCIIEPUMEHTOM.

3. OpranusmMsl — TeJIa ;KUBOI PUPOAbI

[onsarue 06 opranusme. JlosiepHbie U siiepHbIE OPraHU3MBI.

Krnerka u e€ otkpsiTue. KnetouHoe crpoenne opranu3mos. Lluronorus — Hayka o kietke. Kinetka —
HAauMEHbIIAsl €IUHULA CTPOCHUS U KM3HEAEATEIbHOCTU OpraHu3MoB. CTpOEHHUE KIIETKU O]l CBETOBBIM
MHUKPOCKOIIOM: KJIETOYHast 000JI0UKa, IIUTOIIa3Ma, Spo.

OOHOKJIETOUHBIE U MHOTOKJIETOUHBIE OpraHnu3Mbl. KileTku, TKaHu, OpraHbl, CHCTEMBI OPTaHOB.

XKusnenearenbHOCTs OpraHu3MoB. OCOOCHHOCTH CTPOEHHMS U TIPOLECCOB IKH3HEACATEIBHOCTH Y
pacTeHui, )KUBOTHBIX, OaKTEpHUil U TPHOOB.

CpolicTBa OpraHU3MOB: IIMTaHWE, JbIXaHUE, BBIJCICHUE, JABWKEHUE, pPa3MHOXKEHHUE, pa3BUTHE,
pa3ApakuMoOCTh, MPUCTIOCOOIEHHOCTh. OpraHu3M — €IUHOE IENI0e.

PazHooOpa3ue opraHu3MoB M UX KJIAacCU(pHKAIMA (TaKCOHBI B OMOJOTMM: LAPCTBA, THUIIBI (OTIEIBI),
KJIacChl, OTPAAB! (OPSIIKK), CEeMENUCTBA, poibl, BUIbL. bakTepun u BUPYCHl Kak (POPMBI KU3HU. 3HAUECHUE
OakTepHii ¥ BUPYCOB B IPUPOJIE U B KHU3HH YEIIOBEKA.

Jlabopamophule u npakmuueckue pabomol

1. M3ydyeHne KIETOK KOXKMIIBI YEIIyH JIyKa MO JIyIIOM U MUKPOCKOIIOM (Ha IPUMEPE CaMOCTOSATEIbHO
IIPUTOTOBJIEHHOI'O MUKpOIIpEnapara).

2. O3HaKOMJIEHUE C IPUHIUIIAMH CUCTEMATUKN OPTaHU3MOB.

3. HaGmronenue 3a motpe0ieHneM BObl pACTCHUEM.

4. Opranusmsl U cpefa 00UTaHUSA

[TonsiTue o cpene oOutanus. BoaHast, Ha3eMHO-BO31yIlIHAs, TIOYBEHHAsI, BHYTPHOPTraHU3MEHHAs CPEIbl
oburtanus. [Ipencrasurenu cpen oouranus. OcoOEHHOCTH cpel 00uTaHus opraHu3MoB. [Ipucnocobnenus
OpraHu3MoB K cpejnie oouranusi. Ce30HHbIC U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamophule u npakmuueckue pabomol

BrrsBiienue npucnoco6aeHii OpraHu3MoB K cpesie OOMTaHus (Ha KOHKPETHBIX IPUMEpPax).

DKcKypcuu unu 8U0eodKCKypcuu

PactuTenbHbIN U dKUBOTHBIN MUP POAHOIO Kpas (KpaeBeIeHUE).

5. lIpupoaHbie cood1IECTBA

[lonatue o mnpupoaHoM cooOuiecTBe. B3anMMOCBSI3M OpraHW3MOB B TPUPOAHBIX COOOIIECTBAX.
[TumeBbie cBsi3u B cooOmiecTBax. [luineBble 3BeHbs, IENMM M CeTH NUTaHusA. I[lpousBoauTend,
NOTPeOUTEN M Pa3pyLIUTEIN OPraHMYeCKUX BEIIECTB B MPHUPOJHBIX coolmecTBax. I[Ipumepsr
MPUPOIHBIX cO00IIeCTB (Jiec, Py, 03€po U 1Ip.).

HckyccTBeHHBIE COOOIIECTBA, WX OTJIMYMTENbHbIE MPU3HAKK OT MPHUPOIHBIX cooduiecTB. [TpuumHbI
HEYCTOWYMBOCTH MCKYCCTBEHHBIX COOOIIECTB. POJIb HCKYCCTBEHHBIX COOOIIECTB B )KU3HU YEIOBEKA.

[Tpupoansie 3061 3eminu, ux oouratenu. dopa u GpayHa NpUPOIHBIX 30H. JlaHAMATH: TPUPOIHBIE U
KyJIbTypHBIC.

JlabopamopHnule u npakmuueckue pabomol

W3ydenue UCKyCCTBEHHBIX COOOILECTB U UX oOuTaTenel (Ha mpuMepe akBapuyma u Jp.).

DKcKypcuu unu 8U0eodKCKypcuu

1. M3yuenue mpupoJHbIX CO0OIIeCcTB (Ha MpUMepe jieca, 03epa, Ipyaa, Jyra u ap.).

2. M3yueHue Ce30HHBIX SBJICHUHN B )KU3HU MPUPOIHBIX COOOIIECTB.

2 .
31ech u janee MPUBOAUTCS PACUIMPEHHBIN MepeYeHb J1abopaTOPHBIX U MPAKTUYECKUX PabOT, U3 KOTOPBIX YYHMTENb JEIacT BHIOOP 10
CBOEMY YCMOTPCHHIO.
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6. ’Kusasi npupoaa u 4eaoBexk

W3meHeHus B Npupoie B CBSA3M C Pa3BUTUEM CEILCKOTO XO3SMCTBA, IPOU3BOJACTBA U POCTOM
YHUCJICHHOCTH HaceJeHUs. BiusHue uenoBeka Ha JKUBYIO MPHPOLY B XOA€ HCTOpHU. | I00anmbHBIE
HKOJIOTHYECKUE TMPOOJIEMBl. 3arpsi3HEHUE BO3IYIIHOM M BOJHOW 000J04YeK 3emild, MOTEepPH IOYB, HX
npenorBpamieane. Ilytn coxpaHeHus: Ouonorndeckoro pasHooOpazus. OxpaHsieMble TEPPUTOPUHU
(3amOBEIHMKH, 3aKa3HMKH, HAIMOHAJbHBIE IapKW, NaMATHUKU npuponsl). KpacnHas kuura PO.
Oco3HaHMe KU3HU KaK BEJIMKON [IEHHOCTH.

IIpaxkmuueckue pabomol

[IpoBenenue akmuu 1no ybopke mycopa B Oimkaiimiem Jiecy, mapke, CKBEpe WM Ha HPUIIKOIBHON
TEPPUTOPUH.

6 KJIACC
1. PacTuTe/IbHBIM OPraHU3M
boranuka — Hayka o pacreHusx. Paznmenbr GoraHuku. CBA3b OOTaHMKHM C JIPYTMMH HayKaMH M

TeXHUKOH. O011Me MPU3HAKK PAaCTEHHI.

PazHooOpasue pacteHuil. YPOBHM OpraHU3allMM PAcTUTEILHOTO OpraHuM3Ma. Beicime u HHU3IIUE
pactenus. ClopoBbIE U CEMEHHBIE PACTEHUS.

PacturenbHas knerka. M3ydeHue pacTUTENBHOM KIETKM I10J CBETOBBIM MUKPOCKOIIOM: KJIETOYHAs
000J104Ka, AP0, IUTOIIIa3Ma (TUIACTHIbI, MUTOXOHJIPUHU, BaKYOJIU C KJIETOYHBIM COKOM). PacTutenbHble
TKaHU. OyHKIUU PACTUTEIILHBIX TKAHEH.

Opranel U cucteMsl opraHoB pacteHuil. CTpoeHHE OpPraHoB PACTUTENBHOIO OpraHU3Ma, MX pojb U
CBSI3b MEXKIY COOOH.

Jlabopamophule u npakmuueckue pabomol

1. 3y4yeHne MUKpOCKOIMUYECKOTO CTPOEHHMSI JIUCTA BOJHOTO PACTEHHUS IOACH.

2. V3yueHue cTpOeHUsl paCTUTENbHBIX TKaHEW (MCII0Ib30BAaHUE MUKPOIIPENAPATOB).

3. M3yuyeHne BHEIIHETO CTPOSHHs TPABSIHUCTOTO I[BETKOBOTO pAcTEHUs (HA JKUBBIX MM repOapHBIX
9K3EMILIIpaxX PacTEHUI): MACTYyIIbsl CyMKa, pebKa JUKas, JIIOTUK €IKUH U Ap.).

DKcKypcuu unu 8U0eodKCKypcuu

O3HaKOMJIEHHE B IPUPOJE C IIBETKOBBIMU PACTECHUSIMH.

2. CTpoeHue U AKH3HEAeATEeJbHOCTh PACTHTEJIBLHOI0 OPraHN3Ma

Ilumanue pacmenusn

Kopenb — opran nouseHHOro (MMHEpasbHOr0) nuTanus. KopHu u kopHeBble cucteMbl. Buibl kopHeit
U THUIBl KOPHEBBIX CHCTEM. BHemHee M BHYTpEHHEE CTPOEHHE KOPHS B CBSI3U C €ro (OyHKIHSIMH.
KopueBoii uexnuk. 30Hbl KopHs. KopHeBble Bosiocku. Poct kopns. IloryomeHne KOpHSIMH BOIbI U
MUHEpAJIbHBIX BEIIECTB, HEOOXOIMMBIX pacTeHUIO (KOpPHEBOE IaBJIEHHE, OCMOC). BumonsmeHeHue
kopHeit. [loua, eé mimomopoaue. 3HaueHue oOpaOOTKH MOYBHI (OKy4YHMBAaHUE), BHECEHHUS YHAOOpPEHHIA,
IIPOPEKUBAHUS IPOPOCTKOB, NOJIMBA AJIs )KU3HU KYJIbTYPHBIX pacTeHui. I uaponoHuka.

[ToGer u mouku. JIucropacnonoxxenue u aucrtoBas Mo3auka. CTpoeHue u GyHkuuu aucra. [Ipocteie u
CJIO’KHBIE JIUCThs. Bunonsmenenus naucteeB. OCOOEHHOCTH BHYTPEHHETO CTPOCHUS JIUCTA B CBSI3U C €T0
¢yHKIMAMU (KOXKHMIIA M YCTbUIA, OCHOBHAas TKaHb JICTAa, NPOBOJAIIME IyukH). JIlucr — opran
BO3AyIIHOTO nuTanusg. @oTocuHTte3. 3HaueHrne GOTOCUHTE3A B IPUPOJIE U B KHU3HH YETIOBEKA.

JlabopamopHnule u npakmuueckue pabomol

1. U3ydeHue CTpoeHHUS KOPHEBBIX CHCTEM (CTEp>KHEBOW M MOYKOBATOH) Ha MpuUMepe repOapHBIX
9K3EMILISIPOB MUJIH JKUBBIX PACTEHUH.

2. 3yuenune MUKponpenapara KJIeTOK KOpHS.

3. M3y4yeHue cTpoeHus BEreTaTUBHBIX U T€HEPaTUBHBIX IT0YEK (Ha IPUMEPE CUPEHH, TOIOJIA U JIp.).

4. O3zHakOMJIEHME C BHEIIHUM CTPOECHUEM JIMCTHEB M JINCTOPACIIOIOKEHHEM (HAa KOMHATHBIX
pacTeHHMSIX).

5. 3ydyeHne MUKpPOCKOIINYECKOTO CTPOEHHUS JIMCTa (Ha TOTOBBIX MUKPOIIpENaparax).

6. HaGnroenue mporiecca BbIICIEHUS! KUCIIOPO/Ia Ha CBETY aKBapUYyMHBIMH PACTEHHUSIMH.

/vixanue pacmenus

JpixaHue KopHs. PbIXiIeHHME IOYBBI I YJIYYLICHHUS AbIXaHUS KOpHEU. YCIIOBHS, MPENATCTBYIOLIUE
IbIXaHuIo KopHel. JIucT kak opran apixanus (yCThHUHBIN anmapar). [locTyruienue B 1ucT armocdepHoro
Bo3ayxa. CuiibHas 3anbUIEHHOCTHh BO3yXa KakK MPEnsATCTBUE JUIS JAbIXaHus JUCTheB. CTeOenb Kak opran
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IbIXaHUS (HAJIMYME YCTBHIl B KOXHIE, yedueBHYeK). OcOOEHHOCTH IbIXaHUs pacTeHuil. B3auMocBs3b
JBIXaHUS PACTCHHSI ¢ (POTOCHHTE30M.

JlabopamopHule u npakmuueckue pabomol

N3yueHne posu peIXICHUS AJI IbIXaHUs KOPHEH.

Tpancnopm eewiecme 6 pacmenuu

Heopranuueckue (Boga, MHUHEpaJbHBIE COJIM) M OpraHWYEcKHe BemiecTBa (OENKH, JKUPBI, YTICBOIDI,
HYKJICMHOBbIE KHCJIOTBI, BUTAMHUHBI W JAp.) pacTeHus. CBs3b KJIETOYHOIO CTPOCHHUS CTEOIs C ero
¢yukuusamu. Poct crebns B muny. KinerouHoe crpoeHue cTeOns TPaBSHUCTOTO PacTEHUs: KOXKMIIA,
MIPOBOJIAIINE ITyYKH, OCHOBHAS TKaHb (mapeHxuma). KiierouHoe crpoenue crediist IpeBeCHOT0 pacTeHUS:
Kopa (mpoOka, my0), kaMOuii, npeBecuHa u cepaueBuHa. Poct crebnst B Tonmuny. [IpoBoasiue TkaHu
KOpHs. TpaHCropT BOABI U MUHEPAJIBHBIX BELIECTB B PACTEHHUU (COCYHbI IPEBECHUHBI) — BOCXOIALINM
Tok. Mcmapenue BoObl uepe3 crebenb M JUCThbA (TpaHcmHpanus). Perynsimus ucnapeHus: BOIbI B
pacTeHMH. BiusHue BHEIIHMX YCIOBHII Ha McCIapeHHe BOJbl. TpaHCIOPT OpraHMYECKHX BELIECTB B
pacTteHuH (CUTOBUAHBIE TPYOKH J1y0a) — HUCXonAmui Tok. [lepepacipenenenue u 3arnacanue BEIIeCTB B
pactenun. BunonsmeHEHHBIE TOOETH: KOPHEBUILE, KIyOeHb, iykoBHlla. VX cTpoeHue; 6nonorundeckoe u
XO351iICTBEHHOE 3HAUYCHHUE.

JlabopamopHule u npakmuueckue pabomol

1. O6HapykeHrEe HEOPTraHUYECKUX M OPTraHUYECKHX BEIECTB B PACTCHUH.

2. PaccMaTrpuBaHie MUKPOCKOIIMUECKOIO CTPOEHMSI BETKH JIepeBa (Ha TOTOBOM MUKpOIpenapare).

3. BelsiBIEHME NTEpENBUKEHNUS BO/IBI 1 MUHEPAJIBHBIX BELIECTB I10 IPEBECUHE.

4. UccnenoBaHue CTPOCHUSI KOPHEBUINA, KITyOHS, TyKOBHUIIBL.

Pocm pacmenusn

ObpasoBarenbHble TKaHH. KoHyc HapacTanus mnoOera, pocT KOHUMKAa KOpHsS. BepxyeuHslid u
BCTaBOYHBIN pocT. PocT kopHs u crebns B TonmuHy, kamOuii. OOpa3oBaHME TOJUYHBIX KOJIEL Y
JpEeBECHBIX pacTeHHi. BriusHue (UTOropMOHOB Ha poCT pacTeHHs. POCTOBBIC NBUKECHUS PACTCHHM.
Pa3Butue nobera n3 nouku. Bersnenue noderos. YnpasieHue poctoM pactenusi. DopMupoBaHue KpOHBI.
[TpuMeHeHHe 3HaHUI O POCTE paCTEHUS B CEIbCKOM X03sicTBe. Pa3BuTie GOKOBBIX MOOETOB.

JlabopamopHule u npakmuueckue pabomol

1. HabGnroenue 3a pocToM KOpHSI.

2. HaGmroenue 3a poctom mobera.

3. Onpenenenue Bo3pacTa JepeBa M0 CIUITY.

Paszmnoorcenue pacmenusn

BereraruBHoe pa3MHOKEHHE LBETKOBBIX pPACTEHUNM B IpuUpoJe. BereraTuBHOE pasMHOXKECHHUE
KylabTypHbIX pacTeHuil. Kionsl. CoxpaHeHHE NPU3HAKOB MAaTEPUHCKOIO PacTeHHs. XO03iHCTBEHHOE
3HaUEHUE BEr€TaTUBHOIO pa3MHOKEeHUA. CeMeHHOE (F€HEpaTUBHOE) pa3MHOKeHue pacteHuil. L{BeTku u
cousetusd. OmnbuieHue. llepekpécTHoe omnpuUieHHE (BETPOM, JKUBOTHBIMU, BOAOH) M CaMOOIBIICHHE.
JlBoitHOe orutonoTBOpeHue. HacnenoBanue npuszHakoB obounx pactenuii. OOpa3oBaHue IIOA0B U CEMSH.
Tunsl mnonoB. PacnpocTpanenue miofoB U cemsH B npupoae. CocTaB U CTPOCHHE CEMSH. Y CIOBHS
npopacranus ceMsH. [loaroroska cemsH k nocesy. Pa3Butue npopocTkos.

JlabopamopHule u npakmuueckue pabomol

1. Osnasgenue mnpuéMamMu BETeTATHMBHOTO pPAa3MHOXKEHHUS pPACTEHHH (YepeHKOBaHHE MOOEroB,
YEepEHKOBAHUE JIUCTHEB U Jp.) Ha MpUMepe KOMHATHBIX PACTEHHH (TpaaecKaHIMs, CEHIONUs, OCTOHMUS,
caHceBbepa U 1p.).

2. V3yueHue cTpoeHus LIBETKOB.

3. O3HaKOMJIEHHE C Pa3IMYHBIMM TUIIAMHU COLIBETHH.

4. 3yueHue CTpOEHUs CEMSH JBYOJbHBIX PACTEHUH.

5. M3y4yeHue cTpoeHust CEMSH OJTHOJOJIbHBIX PAaCTCHUM.

6. OnpeneneHne BCXOKECTH CEMSIH KYJIbTYPHBIX PACTEHHUH U ITOCEB UX B TPYHT.

Pazeumue pacmenus

Pa3Butne 1nBerkoBoro pacteHus. OCHOBHbIE MNepuoibl pa3BuTusA. LMK pa3BUTHS LIBETKOBOIO
pactenus. BausiHue GpakTopoB BHEUIHEW cpejbl HAa pa3BUTHE IIBETKOBBIX pacTeHuil. JKu3HeHHble (HOopMbl
LBETKOBBIX PACTCHUM.

Jlabopamopnule u npakmuueckue pabomol
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1. HaGnronenue 3a pocTOM M pa3BUTHEM I[BETKOBOT'O PACTEHHUSI B KOMHATHBIX YCJIOBHUSX (Ha MpHMepe
(baconu uiIM NOCEBHOTO TOPOXa).
2. OnpeneneHue yclIoBUN IPOPACTaHUS CEMSH.

7 KJIIACC
1. CucremaTu4yecKkue rpyninsl pacTeHU

Knaccugpukayusa pacmenuii. Buj kaxk OCHOBHas cucreMmarnueckas karteropusi. Cucrema
pactutenpbHoro mupa. Huziume, BpICIIME CIIOPOBBIE, BHICIINE CEMEHHBbIE pacTeHMsl. OCHOBHBIE TaKCOHBI
(kaTeropun) CUCTEMATUKH pacTeHUU (L@pCTBO, OTAEI, KJlacc, MOPSIOK, CEMEUCTBO, poll, Bun). Mcropus
Pa3BUTHSI CUCTEMAaTHKH, ONIMCAHUE BHJIOB, OTKPHITHE HOBBIX BUJIOB. POJIb ccTeMaTUKK B OMOJIOTHH.

Hu3zwiue pacmenus. Booopocau. OOmas xapaktepuctuka Bogopocieil. OMHOKIETOYHBbIE W
MHOTOKJIETOYHbIE 3€J€HBIE BOJOpociu. CTpOEHHE M IKU3HEAEATEIbHOCTb 3€JIEHBIX BOJOPOCIEH.
PasmuOXeHMe 3enEHBIX Bogopocieil (Oecronoe u mosioBoe). bypsie u KpacHbIE BOJOPOCITH, UX CTPOCHHE
U )KM3HENEATEIbHOCTh. 3HaYEHHE BOJAOPOCIEH B IPUPOE U HKU3HU YETIOBEKA.

Boicuuue cnopoevie pacmenus. Moxoeuonvie (Mxu). O0mas xapakTepuctuka mMxoB. CTpoeHue u
KHU3HEIEATSIBHOCTh 3€NEHBIX M CParHOBbIX MXOB. IIpncnocoOneHHOCTh MXOB K JKHU3HH Ha CHUJIBHO
YBIQXXHEHHBIX NTOYBaX. Pa3MHOKEHME MXOB, IUKII Pa3BUTHs HA IIPUMEpE 3€JIEHOT0 MXa KyKYIIKUH JIEH.
Ponp MxoB B 3a0onaunBanuu 1ouyB M TopdooOpazoBanuu. Mcnonp3oBanue Topda U MPOAYKTOB €T0
nepepaboTKU B XO3SIMCTBEHHOMN JEITETbHOCTH YEeTIOBEKA.

IInaynosuonwvie (Ilnaynwt). Xeowieseuonwvie (Xeowyu), Ilanopomunuxoseuousie (Ilanopommuuku).
OOmiast XxapakTepUCTHUKA. YCIOXKHEHUE CTPOCHHUS IMAarOPOTHUKOOOPA3HBIX PACTEHUH MO CPaBHEHMIO C
MxaMd. OCOOCHHOCTH CTPOCHHMS M JKU3HEICSTEIbHOCTH IUIAYHOB, XBOIICH U MNaroOpOTHHUKOB.
PasMHOXeHHEe ~ manmopoTHHKOOOpasHbIX.  Lluknm  pa3BuTHs  mamopoTHuka.  Pomb  ApeBHHX
NaropoOTHUKOOOPa3HBIX B 00pa30BaHUM KaMEHHOTO yIiid. 3HaYeHHE MAaropOTHUKOOOPa3HBIX B MPUPOJIE U
KU3HU YEJIOBEKA.

Boicuuue cemennvie pacmenus. I'onocemennvie. O01as XapakTepUCTUKA. XBOMHbBIE PAacTeHHUs, UX
paszHooOpasue. CTpoeHUe U )KU3HEACATEIbHOCTh XBOMHBIX. Pa3MHOKEHUE XBOWHBIX, ITUKI Pa3BUTHUS HA
IIPUMEPE COCHBI. 3HAUEHUE XBOMHBIX paCTEHUI B IPUPOJE U KU3HU YETIOBEKA.

Ilokpvimocemennvie (yeemrogvle) pacmenus. O6mas xapakrepuctuka. OCOOEHHOCTH CTPOCHUS U
KHU3HEJIEATETbHOCTH MOKPHITOCEMEHHBIX KaK Hanbojee BBICOKOOPTaHW30BAaHHOW T'PYMIIBI PacTEHUH, MX
rocnozcTBo Ha 3emute. Kiaccudukaiusi MOKpBHITOCEMEHHBIX PAacTeHMiA: Kiacc J[BynoinpHBIE M Kiacc
OpnnopnonsHble. [Ipu3Hakyu kinaccoB. LMK pa3BUTHS OKPHITOCEMEHHOTO PACTEHUS.

Cemeiicmea noxpvlmocemeHHbIX™ (48emKo6vlx) pacmeHuil. XapakTepHble IPU3HAKU CEMEHUCTB
knacca JBynonbsHble (Kpecrousernele, unu KamyctHele, Po3onsernsie, win Po3oBsle, MOTBUIBKOBBIE,
wtn boboseie, [lacnénossie, CrnoxkHOIBETHBIC, WM ACTpoBbie) U Kinacca OmuHomonbHbie (JlumeitHble,
3naku, uan MsaTnukoBeie)**. MHorooOpasue pacteHuil. JlMKoOpacTyliue IpeICTaBUTEIN CEMEHCTB.
KynbTypHble IpeaCTaBUTENN CEMENCTB, UX UCIIOJIb30BAHUE YEIIOBEKOM.

* — HMzyyarorcsi TpU ceMeicTBa pacTeHUH MO BBIOOPY YUHTENSI ¢ YY4ETOM MECTHBIX YCIOBUH. MOXKHO
UCTOJNB30BAaTh  CEMeicTBa, HE BOWICAUIME B IEpe4YeHb, €CIM OHM SBISAIOTCS  Hamboiee
pacnpoCTpaHEHHBIMU B JAHHOM PETHOHE.

** — Mopdomoruyeckas XapakTepUCTHKa U ONpeAeTieHUEe CEMENCTB Kiiacca [[ByI0bHBIE U CEMEWCTB
kiacca OTHOIONIBHBIE OCYIIECTBISIETCS Ha TAOOPATOPHBIX U MPAKTUIECKUX padoTax.

Jlabopamopnvle u npakmuueckue pabomol

1. 3y4yeHue cTpoeHusl OJJTHOKJIETOUYHBIX BOAOPOCIEH (Ha IpUMEpe XIaMHIOMOHA/IbI U XJIOPEILIBI).

2. W3ydeHue CTpPOEHHS MHOTOKJIETOUYHBIX HUTYATBIX BOJXOpPOCIEH (HAa IpPUMEpPE CIHUPOTUPHI U
YJIOTPHUKCA).

3. 3ydeHune BHEIIHETO CTPOEHUS MXOB (Ha MECTHBIX BUJIAX).

4. VI3yueHue BHEIIHETO CTPOEHUSI MAIIOPOTHUKA WIIA XBOLLA.

5. M3ydeHue BHEIIHErO0 CTPOEHUS BETOK, XBOHW, IIMIIEK M CEMSH TOJIOCEMEHHBIX pacTeHMH (Ha
IIPUMEPE €I, COCHBI UJIN JIUCTBEHHULIBI).

6. M3y4yeHne BHELTHETO CTPOECHUSI TIOKPBITOCEMEHHBIX PACTEHUH.

7. Wzyuyenue mnpuszHakoB mnpencraBureneit cemeiictB: Kpecrtousernwsie (KamycTtHbie), Po3orBerHbie
(PozoBrie), MoteuibkoBbie (boOoBsie), [TacnénoBrie, CrioxHorBeTHbIe (AcTpoBhie), JIuneiinbie, 3naku
(MsTnuKoBBI€) Ha TepOapHBIX U HATYpPAIbHBIX 00pa3iax.
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8. Ompezenenne BUAOB pacTeHUM (Ha mpuMepe TpEX CEMENCTB) C MCIOJb30BAaHUEM ONpeeIuTeNIeH
PacTeHM WM ONPENEIUTEIbHBIX KaPTOUEK.

2. PazBuTHEe pacTHTEJILHOr0 MUpPa HA 3emJie

OBOJIOIIMOHHOE Pa3BUTUE PACTUTENBHOIO MHUpa Ha 3emiie. COXpaHEHUE B 36MHOM KOpE paCTUTEIbHBIX
OCTaTKOB, MX H3y4eHHE. «OKMBbIE HCKOMAEMbIE» PACTUTEIbHOrO LapcTBa. JKuU3Hb pacTeHHH B BOJE.
IlepBrie HazemHble pacTeHHsA. OCBOEHHE DPACTEHUSMHU CYIIHM. OTambl Pa3BUTUS HA3EMHBIX PACTEHHU
OCHOBHBIX CUCTEMAaTUYECKUX Ipynn. BeiMepiune pacTeHusl.

DKcKypcuu unu 8U0e0dKCKypcuu

Pa3ButHe pacTuTenbHOro Mupa Ha 3emile (IKCKypcus B NAJEOHTOJOTMYECKHH WM KpaeBeAUeCKUi
My3ei).

3. PacTeHusi B IPHPOAHBIX CO00IIECTBAX

Pactenus u cpena oOutanus. Dkonorudeckue (GakTopbl. PacTeHUs M yciaoBUS HEXHUBON HPUPOMBI:
CBET, TeMIepaTypa, Biara, aTMoc(epHbIii Bo31yX. PacTeHus M yclIOBHs KMBOH HPUPOABI: MPSIMOE U
KOCBEHHOE BO3/ICHCTBUE OPraHU3MOB Ha pacTeHHs. [IprcrocoOIeHHOCTh pacTeHUH K cpeae OOMTaHus.
B3anmMocBs3u pacTeHuit Mexay coboii U ¢ IpyruMu OpraHu3MaMH.

PacturenbHble coobmecTBa. BuIOBON cocTaB pacTUTEIBHBIX COOOLIECTB, MPeoOIafalonIie B HUX
pactenus. PacnpeneneHue BUAOB B PacTUTENBHBIX cooOmiecTBax. (Ce30HHBIE M3MEHEHMSI B JKU3HU
pactutensHOro coobmectBa. CMeHa pacTUTENBHBIX COOOIIECTB. PacTuTenbHOCTh (pacTUTENBHBIN
IIOKPOB) IPUPOJIHBIX 30H 3eMiu. Dopa.

4. PacTeHus M Ye10BeK

KynbrypHble pacTeHHs U UX TpoucxoxaeHue. LleHTpbl MHOrooOpasus U MPOUCXOKACHUS KyJIbTYypPHBIX
pactenuii. 3emuenenue. KyabTypHble pacTeHHs CEIbCKOXO3SIMCTBEHHBIX YIOAMil: OBOLIHBIE, IIOAOBO-
ATOJHBIE, TOJNeBble. PacTeHust ropoaa, ocOOEHHOCTh ropojckoi ¢uopsl. [lapku, necomapku, CKBEpHI,
O6oTannveckue caapl. JlekopaTuBHOE IIBETOBOACTBO. KOMHATHBIE pacTeHMs, KOMHAaTHOE IIBETOBOJICTBO.
ITocnencTBus AesITENRHOCTH uyelloBeKa B dKocucTeMax. OxpaHa pacTUTENbHOrOo Mupa. BoccraHoBieHue
YHUCJICHHOCTU PEIKUX BUAOB pacTeHUi: 0co00 oxpansemsle npupoansie Teppuropun (OOIIT). Kpacnas
kHura Poccun. Mepsl coXxpaHeHMs paCTUTEIILHOTO MUpa.

DKcKypcuu unu 8U0eodKCKypcuu

1. N3y4yeHue cenbCKOX03HCTBEHHBIX PACTEHUHN PErMOHA.

2. V3yueHue COpHbIX PaCTEHUI PETUOHA.

5. I'puobl. JInmaiinuku. bakrepun

I'pubsl. Obmas xapakrepuctuka. Lnsmounsie Tpudbl, UX CTPOCHUE, MUTAHUE, POCT, Pa3MHOXKEHUE.
CpenoOHbIe U sIOBUTHIE TpUOBI. Mepbl Npo(UITaKTUKK 3a00J€BaHUMN, CBSI3aHHBIX C rpubamMu. 3HaUeHUE
HUISIOYHBIX I'PUOOB B MPUPOJHBIX COOOLIECTBAX M JKMU3HU 4YeloBeKa. [IpOMBIIITIEHHOE BBIpAIMBAHUE
[UIATIOYHBIX TPUOOB (IIIaM-TTMHBOHBI).

[InecueBsie TpuOHL. JpoiokeBble TPUOBL. 3HAUEHUE IJIECHEBBIX M JAPOMOKEBBIX TPHOOB B MPUPOAE U
KM3HM YelloBeKa (muieBas ¥ (papMaleBTHUECKasi IPOMBIIUIEHHOCTD | Ip.).

[Napaszutnyeckue Tpubbl. Pa3sHooOpasue M 3HAUEHHE MAPA3UTHYECKUX TPUOOB (TOJOBHS, CHOPHIHBA,
¢durodropa, TpyToBHK U 1Ip.). bopnda ¢ 3a00neBaHNAMH, BBI3BIBAEMBIMH NAPA3UTUIECKUMH TPHOAMH.

JInmaliHUKY — KOMIUIEKCHbIE opraHu3Mbl. CTpoeHue NUIIaiHUKOB. [IuTaHue, pocT U pa3MHOKEHHE
JUIIAHHUKOB. 3HAYEHHUE JIMIIAMHUKOB B IPUPOJAE U KU3HU YEIIOBEKA.

bakrepun — nosimepHble opranu3Mbl. OOmas xapakTepucTuka Oakrepuidl. bakrepuanbHas KieTka.
PasmHuosxenue Oakrepuii. Pacnpoctpanenue Oakrepuil. PaznooOpasue Oakrepuii. 3HaueHue GakTepuil B
OPUPOAHBIX cooOmiecTBax. bosne3sHeTBopHble OakTepuu H  Mepbl NPOPHIAKTUKK  3a00JE€BaHMIA,
BbI3bIBaEMBIX  OakTepusiMu. bakrepun Ha ciayx0Oe y denoBeka (B  CEIbCKOM  XO3SICTBE,
IIPOMBIILIJIEHHOCTH).

JlabopamopHule u npakmuueckue pabomol

1. 3y4yenwne cTpoeHus: OTHOKIETOYHBIX (MYKOP) M MHOTOKJIETOYHBIX (TIEHUIUILI) TIECHEBBIX TPHUOOB.

2. W3yuenue CTpOEHMS IUIOJOBBIX TN HUISMIOYHBIX T'PHOOB (MM WM3yYEHHUE LUIAMOYHBIX IPUOOB Ha
MYJISKaxX).

3. 3y4yeHnue cTpoeHus JINIIaiiHUKOB.

4. Nzyuenue cTpoeHus OakTepHii (Ha rOTOBBIX MUKpOIpenapaTax).

8 KJIACC
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1. 7JKMBOTHBIN OPraHu3m

3o00rusi — Hayka O XUBOTHbIX. Pazgensl 300moruu. CBsi3b 300J0TMHM C JIPYTMMU HayKamMu |
TEXHUKOU.

OO0mue npu3HaKu KUBOTHBIX. OTIMYMS KUBOTHBIX OT pacTeHuil. MHOrooOpasue KHUBOTHOTO MHpA.
OIHOKJIETOYHbIE U MHOTOKJIETOYHBIE KUBOTHBIE. DOpMa Teja )KUBOTHOTO, CHAMMETPHS, pa3MEpPBI Tella U
Ap.

Kupotnast kierka. OTkpbiTHE XUBOTHOM KieTKH (A. JleBeHnryk). CTpoeHue >KMBOTHOW KIIETKH:
KJIETOYHAsT MEMOpaHa, OpraHOWIbl MEPEABIKEHUS, SAPO C SAPBIIIKOM, IHUTOIUIa3Ma (MHUTOXOHAPUH,
MUILIEBAPUTEIbHBIE W COKPATHTENIbHbIE BaKyOJIM, JH30COMBI, KJIETOUHbI 1eHTp). [Ipomeccsi,
npoucxojsmue B kierke. Jlenenue kimetku. TkaHW KUBOTHBIX, UX pa3HooOpasue. OpraHbl U CUCTEMBI
OpraHoB >XKMBOTHBIX. OpraHu3m — €MHOE LIETIOE.

Jlabopamopnvle u npakmuueckue pabomol

HccnenoBanue moa MUKPOCKOIIOM FOTOBBIX MUKPOIMPENAPATOB KJIETOK U TKAHEH KUBOTHBIX.

2. CTpoeHue U KU3HEAeATEJILHOCTh OPraHU3Ma KUBOTHOI O™

*(Tembl 2 u 3 803MONCHO MEHAMb MeCMAMU NO YCMOMPEHUIO YUUMEs, PACCMAMPUBAsL COOePHCAHUE

memvl 2 8 Kauecmae 0000ujenus yuebHo2o Mamepuana)

Onopa u osusicenue xcugomuvix. OCOOEHHOCTU THIPOCTATUUYECKOIO, HAPY>KHOI'O M BHYTPEHHETO
CKeJeTa y >KMBOTHBIX. llepenBmkeHHE y OIHOKJIETOYHBIX (aMEOOBHIHOE, JKTYTHUKOBOE). MBIIIeUHbIE
JBIDKEHUS] Y MHOTOKJIETOYHBIX: TOJET HACEKOMBIX, NTHI[, IUIaBaHHE pbIO; IBIDKEHHE IO CyIIe
MO3BOHOYHBIX KUBOTHBIX (IT0JI3aHUE, Oer, X0160a U 1p.). Pblua)kHbie KOHEUHOCTH.

Ilumanue u nuwiesapenue y dcueomuplx. 3HadeHue nuTaHusd. [lurtaHue W nuIIEeBapeHue y
npocTedmux. BHyTpunosocTHoe M BHYTPUKJIETOYHOE MHLIEBApEHHUE, 3aMKHYTas M CKBO3Has
NUIIEBAapUTENIbHAS CUCTeMa Yy Oecrno3BOHOYHBIX. [IWIEeBapUTENbHBI TpPAaKT y TMO3BOHOYHBIX,
nUIneBapuTenbHble kene3bl. DepmenTsl. OCOOCHHOCTH MUIIEBAPUTEIBHON CHCTEMBI Y TpEICTaBUTENCH
OTPS0B MJIIEKOIUTAIOIINX.

Hvixanue sxcusomnuix. 3nauenue npixanus. ['a3000MeH depe3 BCIO MOBEPXHOCTh KIETKH. YKabepHoe
npixanue. Hapyxuble n BHyTpeHHHUe xa0pbl. KokHoe, TpaxeiiHoe, N€rouHoe ApIxaHue y oOuTaTeneit
cyun. OCOOEHHOCTH KOKHOTO AbIXaHus. PosIb BO3AYIIHBIX MEIIKOB Y MTHUII.

Tpancnopm eewjecme y sncueomusix. Poiib TpaHcIIOpTa BEILIECTB B OPTaHU3ME KUBOTHBIX. 3aMKHYyTast
U HE3aMKHYTas KPOBEHOCHBIE CUCTEMBI y Oecrio3BOHOUHBIX. Cep/le, KpOBEeHOCHbIE cocyibl. CIMHHOM U
OpIOIIHOM COCYIbl, KalmWUISAPhI, «JIOXKHBIE cepauay y AoxkaeBoro uepBs. OcoOEHHOCTH CTPOEHUS
HE3aMKHYTOM KPOBEHOCHOW CHCTEMBI Y MOJUIIOCKOB U HaceKoMbIX. Kpyrum kpoBooOpamieHus u
0COOEHHOCTH CTPOCHHS CEpJell y TO3BOHOYHBIX, YCIO0KHEHHE CUCTEMbI KPOBOOOPAIIICHHUS.

Boidenenue y owcusomnvix. 3HaueHHE BBIIEICHUS KOHEYHBIX MPOAYKTOB OOMEHa BEIECTB.
CokpaTuTenpHble BaKyoOJdd y MPOCTEHIIMX. 3BE3QUaThle KIETKM M KaHAIbLBl y IUIOCKMX YEpPBEH,
BBIJICIUTENIbHBIE TPYOOUYKM W BOPOHKHM y KOJbYATBHIX uyepBed. MaJbIHUIHEeBBl COCYIbl y HACEKOMBIX.
IToukn (TyJOBUILIHBIE M Ta30BbIE), MOUYETOUYHUKH, MOYEBOH Iy3bIpb Y IO3BOHOYHBIX JKHBOTHBIX.
OcoOEHHOCTH BBIJICNICHHS Y NITUL], CBA3aHHBIE C TTOJIETOM.

Ilokposvr mena y scueommupix. I10KpoBBI y O€CHO3BOHOUYHBIX. YCIIO)KHEHHE CTPOCHUS KOXU Y
1103BOHOYHBIX. Koxa kak opras BbiaeneHus. Ponp xoxu B Teroornade. Ilponszsoansie koxu. Cpencrsa
[TACCUBHOW U aKTUBHOM 3aLIUTHI Y )KUBOTHBIX.

Koopounauyus u pecynayus dicusnedeamenvhocmu y  dicuéomuwix. Pazapaxumocts y
OJTHOKJICTOYHBIX JKMBOTHBIX. Takcuchl ((hoToTakcue, TpoQoOTakCHC, XeMoTakcuc u jap.). HepBHas
perymsiiusi.  HepBHast cuctema, e€ 3Hauenue. HepBHas cuctema y OECHO3BOHOYHBIX: ceTyaTas
(muddysHast), ctBosoBasi, y3noBas. HepBHast cuctema y mo3BOHOUHBIX (TpyOuaTas): TOJIOBHOM M CIUHHOMN
MO3T, HEPBBIL. YCJOXKHEHHE TOJIOBHOTO MO3ra OT pbi0 10 MiekonuTaromux. llosBieHue OGonbHInx
NOJTylIapuii, KOpbl, 60po31 U U3BWINH. ['yMopanbHas peryisiuus. Pojab rOpMOHOB B JKU3HU >KMBOTHBIX.
[TonoBeie ropmonsl. IlonoBoit aumopdusm. Opranel yyBcTB, MX 3HaueHue. Penenrtopsl. Ilpocteie u
clokHbIe ((paceTouHbIE) IN1a3a y HaceKOMbIX. OpraH 3peHHs U CllyXa Y NMO3BOHOYHBIX, UX YCIIOKHEHHE.
Opranbl 000HSHHS, BKyca M OCsI3aHHMs y OECIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. Opran O0KOBOM
JIMHUU Y PBIO.
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Ilogeoenue yncusommuvix. BpoxnénHoe u mpuOOpeTéHHOE TMOBeACHHE (MHCTHHKT W HaydeHUE).
Hayuenue: ycinoBHbIE pediieKChl, UMIPUHTUHI (3amedarienue), uHcalT (moctmwxkenue). IloBenenue:
MUILIEBOE, 00OPOHUTENBHOE, TEPPUTOPHATIBHOE, OpayHoe, nccieaoBaTenbeckoe. CTUMYIIBI IOBEACHUS.

Pazmnoorrcenue u pazeumue yncueomnsix. becnonoe pazMHOXKEHUE: I€TIEHUE KIETKU OAHOKIETOYHOTO
opraHuszMa Ha JBe, MoukoBaHue, (parmenranus. [lomoBoe pazmHoxkeHHe. [IpeMMyIIecTBO MOJIOBOTO
pasMHOXeHus. [lonoBeie  xkene3pl. SIMUYHUKM ¥ CEeMEHHHKH. [looBbIe KJIETKH  (TaMeThl).
OmnonorBopenue. 3urora. IlapreHorenes. 3aponpimieBoe paszputue. CTpoeHHME LA NTULBL.
BuyTpuyTpoOHOE pa3BUTHE MICKOIUTAIOMIMX. 3apojbllieBble 00onouku. [lmameHTta (meTckoe Mecto).
[Tynmounsiii kaHatuk (mymoBuHA). [locTaMOpHoOHANBEHOE pa3BUTHE: MpsMoe, Hempsimoe. Mertamopdos
(pa3BUTHE C IPEBPALLIEHUEM): TIOJHBIM U HETIOJIHBIM.

JlabopamopHule u npakmuueckue pabomol
. O3HaKoOMJIEHHE C OpraHamMH ONOPBI U ABM)KEHUS Y )KUBOTHBIX.

. N3yuenne cnocoOOB MOTJIOMICHUS UM Y )KUBOTHBIX.

. I3yuenne cnocoOOB IbIXaHUS y KUBOTHBIX.

. O3HaKOMJIEHHE C CUCTEMaMH OPraHOB TPAHCIIOPTA BEILECTB Y JKUBOTHBIX.
. I3y4yeHne MOKpOBOB TeJla y )KUBOTHBIX.

. I3y4yeHne opraHoB 4UyBCTB Y )KMBOTHBIX.

. @opMHpOBaHUE YCIOBHBIX PE(PICKCOB Y aKBAPUYMHBIX PHIO.

. CtpoeHue siiina 1 pa3BUTHE 3apOJIbIIIA NTULIBI (KYPHLIBI).

3. CucreMaTH4yecKHe rpyninbl ;)KHBOTHBIX

OcHogHble Kamezopuu cucmemamuku Jcueomnuuix. BUJ Kak OCHOBHas CUCTEMAaTHUYECKasl KaTeropus
KHUBOTHBIX. Krnaccu¢ukanus >xuBoTHbIX. CHcTeMa >KMBOTHOTO Mupa. CHCTEeMaTH4YecKHe KaTeropuu
KUBOTHBIX (LIapCTBO, THII, KJIacC, OTPsAL, CEMEHCTBO, poOJ, BMJI), UX CONOAYMHEHHE. buHapHasd
HOMEHKIaTtypa. OTpaXeHHe COBPEMEHHBIX 3HAaHUN O TPOMCXOXKIEHUU M POJCTBE JKUBOTHBIX B
KJ1acCU()UKALMHU )KUBOTHBIX.

Oonoknemounsvte xncueomnvie — npocmeituiue. CTpOCHUE U KUZHEACITEIBHOCTh IPOCTEUILINX.
Mecroobutanue u o0pa3 xu3Hu. OOpa3oBaHuWE LUCTHI MPHU HEOIArONPHUATHBIX YCIOBHUAX CpPEIBI.
Mmoroo0pa3ue mnpocTedmux. 3HayeHHe MPOCTEHIINX B TPUPOAE U JKU3HU dYeJoBeka (oOpa3oBaHue
0CaJI0YHBIX MOPOJ, BO30yAUTENN 3a00JIeBaHUM, cuMOHOTHUECKUEe BUabI). [lyTH 3apakeHus: yeloBeka U
MepbI MPO(UITAKTUKH, BBI3BIBAEMBIE OHOKIETOUHBIMHU )KUBOTHBIMH (MaJIIPUAHBIN TIA3MOJINN).

Jlabopamophule u npakmuueckue pabomol

1. UccnenoBanue ctpoenust nHPy30puu-Tydenbku 1 HaOmoneHne 3a e nepeaBmwkeHneM. M3yuenue
XEMOTaKCHUCA.

2. MHoroo0pasue npocTeiIux (Ha TOTOBBIX MTperaparax).

3. M3roToBieHne MOJIeNU KJIETKU IpocTeiiero (aMeéosl, nHPY30pHH-TY(DETbKH U Ap.).

Mnuozoknemounsie sncueommusle. Kuweunononocmnoie. OOmas xapakrepuctuka. MecrooOuTaHue.
OCOOCHHOCTH CTPOCHHMS M JKU3HEACATEIbHOCTH. ODKTOAEpMa M DHHTOAEpPMAa. BHYTPUNOIOCTHOE U
KJIETOYHOE TMepeBapuBaHue nuimu. Pereneparus. Pedrexc. becromoe pa3smHoxkeHue (IIOYKOBaHUE).
[TonoBoe pasmuokenue. ['epmadponutusm. PaznenbHONOJBIE KUIIEYHONOJIOCTHBIE. MHOroobpasue
KHMILIEYHOIIOJOCTHBIX. 3HAUY€HUE KHILIEYHOIOJOCTHBIX B NPUPOJE M KU3HM uenoBeka. KopasioBele
MIOJIUIIBI M UX POJIb B pr(ooOpa3oBaHUM.

JlabopamopHnule u npakmuueckue pabomol

1. UccnenoBanue cTpoeHUs IPECHOBOAHOM THAPHI U €€ NEPEIBUKEHUS (ILIKOIbHBIN aKBapUyM).

2. UccnepoBanue NUTaHUs TUAPHI JaQHUAMU M IUKIONAMH (IIKOJIBHBIN aKBapryM).

3. M3rotoBneHue MOAEIN IPECHOBOIHOM TUAPHI.

Ilnockue, Kkpyznvle, konvuamsle uepeu. OOmas xapakrepuctuka. OCOOEHHOCTH CTPOCHHS U
KHU3HEIEATSTbHOCTH TUIOCKUX, KPYTJIBIX M KOJIbYaThIX uepBeil. MHoroobpasue yepseil. [lapazutnueckue
IUIOCKHME U KpyIJible YepBU. L{MKIIbI pa3BUTHUS IEYEHOYHOIO COCANBIINKA, OBIUBETO LIETHS, YEI0BEYECKOU
ackapuabl. UepBu, HX TNPUCIOCOOJIEHUS K TapasuTH3My, Bpel, HAHOCUMBIA  YEJOBEKY,
CEJIbCKOXO3SIICTBEHHBIM ~ PAacTEHHSAM M JKUBOTHBIM. Mepbl 10 MNPEeAyNpeXICHUIO 3apakKeHUs
napa3uTUYECKUMU YepBsiMU. PoJib uepBeil kak moYBooOpa3oBaTeen.

Jlabopamophule u npakmuueckue pabomol

1. UccnenoBanme BHEIIHETO CTPOCHUS A0k IEeBOro yepBs. Habmronenue 3a peakiuei J0OxK1eBOTO YepBs
Ha pa3ipakuTeNH.
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2. HccnenoBaHnue BHYTPEHHErO CTPOEHHUS JOXAEBOIO 4epBs (Ha TOTOBOM BIIAKHOM Ipenapare u
MHUKpoOIpenapare).

3. V3yyeHue mpUCIOCOOJICHUH Mapa3uTHYECKUX YepBell K MapasuTu3My (Ha TOTOBBIX BIIAXKHBIX H
MHUKpOIIpenaparax).

Ynenucmonozue. OOmas xapakrepuctuka. Cpenbl >XKu3HU. BHeliHee W BHYTpPEHHEE CTpPOEHHE
YJIEHUCTOHOTUX. MHOroo0Opasue uneHucronorux. [IpeacraBurenu kinaccos.

Paxoobpasnvie. OcoOEHHOCTH CTPOSHHS U KU3HEACATEILHOCTH. 3HaUCHHUE PAaKOOOPa3HbIX B MPUPOJIE
1 )KM3HM YEJI0BEKa.

Ilayxoobpasuvie. OCOOCHHOCTH CTPOCHUS W >KU3HEICSATEIHLHOCTH B CBSI3U C JKU3HBIO Ha CyIIe.
Knemu — BpeauTenn KyJIbTYpHBIX pacTeHHH W Mepbl 00phObl ¢ HUMH. [lapazuThueckue Kiemm —
BO3OYIUTENIM W TIEPEHOCUMKH OMNACHBIX Ooyie3Hel. Mepbl 3amuThl OT kKiemieil. Ponp kiemieit B
OYBOOOpa30BAHUH.

Hacexomvie. OCOOEHHOCTH CTPOEHHSI W JKU3HEACATEIBHOCTU. Pa3MHOKEHHWE HACEKOMBIX U THUIIBI
pazButHs. OTpsinel HacekoMbIx*: [IpsiMokpbuibie, PaBHoKpbuible, [lommykecTKOKpbUIbIe, YelryeKpbuible,
Kectkokpsuibie, IlepenonuaTokpeuibie, JByKkpbuibie u ap. HacekoMble — nepeHOCUHKH BO30YyIUTENeH 1
IapasuThl YeJIOBEKa M JOMAIHUX JKUBOTHBIX. Hacekomble-Bpenurenu caaa, oropoja, IoJs, Jieca.
Hacexkomble, CHMKAKOIIME YUCICHHOCTh BpeauTesed pacTeHui. IloBeneHue HacEeKOMBIX, WHCTUHKTBIL.
Mepbl 10 COKpaIEHUIO YMCIEHHOCTU HACEKOMBIX-BpEIUTENICH. 3HAUEHUE HACEKOMBIX B IPUPOAE U
KU3HU YEJIOBEKA.

*OTpsiApl HACEKOMBIX HM3y4yaroTcsi 0030pHO MO YCMOTPEHMIO YUYHUTENS B 3aBUCUMOCTH OT MECTHBIX
ycnoBuid. bosnee moapoOHo u3ydaroTcs Ha MpUMeEpe ABYX MECTHBIX OTPS/IOB.

JlabopamopHnule u npakmuueckue pabomol

1. MccnenoBanue BHEIIHETO CTPOEHHUSI HACEKOMOTO (Ha IPUMEPE MaiCKOro KyKa WIN APYTUX KPYIHBIX
HACEKOMBIX-BPEIUTEINIEN).

2. O3HaKOMJIEHUE C pa3IMYHbIMHU TUIIAMHU PA3BUTHUS HACEKOMBIX (Ha MPUMEpPE KOJUIEKIIU).

Monntocku. OOmas xapaktepuctuka. MecTooOuTaHue MoOUTIOCKOB. CTpoeHHe | MPOLECCH
KHU3HEIEATSTbHOCTH, XapaKTepHBIE Il OPIOXOHOTHUX, ABYCTBOPUYATHIX, TOJIOBOHOTUX MOJITIOCKOB. UepThl
NPUCIIOCOOJICHHOCTH MOJUTIOCKOB K cpene oOurtaHus. Pa3MHOXKeHHE MOJUTIOCKOB. MHoroobpasue
MOJITIOCKOB. 3HaU€HHE MOJUIIOCKOB B IPUPOJE U XKU3HU YETIOBEKA.

Jlabopamophule u npakmuueckue pabomol

HccnenoBanne BHEUIHETO CTPOEHUS PAKOBUH IPECHOBOJHBIX U MOPCKUX MOJUIFOCKOB (PaKOBUHBI
0e33y0KH, MepIIOBHIIbI, PYAOBUKA, KATYIIKH U JIp.).

Xopooevie. O01mas xapakTepUCTHKA. 3apOBIIIEBOE PA3BUTHE XOPAOBBIX. CHCTEMaTHUECKUE TPYIIIIbI
xopaoBbix. [lontun becuepennsie (anuetHuk). [Toarun Yepennsie, unu [1o3BoHOYHEIE.

Puiopr. OOmasi xapakTepucTuka. MecrooOuTaHHMe M BHEIIHEe cTpoe-HHe pbI0. OcobOeHHOCTH
BHYTPEHHETO CTPOCHHUS W MPOIECCOB >KU3HEAEATENbHOCTU. IIpucnocoOneHHOCTh phIO K YCIOBUSM
obutanus. OTIUYMs XPALIEBBIX PbI0 OT KOCTHBIX pbIO. PasMHOKeHHWe, pa3BUTHE M MHrpaLusi poiOd B
npupoze. MHorooOpasue pel0, OCHOBHbIE CHUCTEMAaTHYECKHUE IpyNIbl pel0. 3HaueHue pbld B MpHponEe U
KU3HU YeTIoBeKa. XO03sIMCTBEHHOE 3HAYCHHE PBHIO.

JlabopamopHule u npakmuueckue pabomol

1. HccnenoBaHue BHEIIHETO CTPOCHUS M OCOOCHHOCTEH MepelBHKEHHs PHIObI (Ha MpUMepe >KUBOM
pBIOBI B 0aHKE C BO/IOH).

2. UccnepoBanye BHyTPEHHETO CTPOCHUS pHIOBI (Ha MpUMEpPE TOTOBOTO BIAXKHOTO MPErapara).

3emnosoonvie. O0mas xapakTepuctTuka. MecrooOuTanne 3eMHOBOIHBIX. OCOOCHHOCTH BHEIHETO H
BHYTPEHHETO CTPOEHUS, POLIECCOB KUZHEAESITEIbHOCTH, CBA3aHHBIX C BBIXOJOM 36MHOBOJHBIX Ha CYIIY.
[TpucnocoOIeHHOCTh 3EMHOBOJAHBIX K JKM3HM B BOJAe M Ha cyme. Pa3MHOXEHHME W pa3BHUTHE
36MHOBO/IHBIX.

MHoroo0pa3ue 3eMHOBOJHBIX U UX OXpaHa. 3HaYeHHE 3¢ MHOBOIHBIX B IIPUPOJIE M KHU3HH YeIIOBEKa.

Ilpecmuvikaromuecs. OOmas xapakrepucTuka. Mectoobutanue mnpecMbIKarommxcs. OcoOeHHOCTH
BHEUIHETO M  BHYTPEHHETO  CTPOEHHUs  IpecMblkawomuxcs. [lpomecchl  KHM3HENEATENBHOCTH.
[TpucnocoOIeHHOCTh  MPECMBIKAIOMIMXCS K JKM3HM Ha cyme. Pa3MHOXeHHMe H  pa3BHUTHE
npecMbikaomuxcs. Perenepauus. MHorooOpasue NpPECMBIKAIONIMXCS W UX OXpaHa. 3HavYeHue
IIPECMBIKAIOIINXCSI B IPUPOAE U KU3HU YETIOBEKA.
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IImuywn. OOGmas xapakrtepuctuka. OCOOEHHOCTH BHEIIHETr0 CTpoeHuss nrtull. OcoOeHHOCTH
BHYTPEHHETO CTPOCHHUS W MPOIECCOB >KU3HENCATEIBHOCTH NTHUIl. [IpucrmocobieHuss NTUll K TMONETY.
[ToBenenue. PazMHoeHHe W pa3BuTHE NTHL. 3a00Ta 0 moromMcTBe. Ce30HHbIC SBICHUS B JKU3HU NTHIL.
Murpaupu  OTHL, HMX HU3ydeHue. MHorooOpasue mnTUI.  DKOJOTWYECKHE TPYNIbl  NTHIT*.
[TpucnocoOaeHHOCTh NTULl K Pa3IMYHBIM YCIOBUSM Cpelbl. 3HAUEHUE MTHUI] B HPUPOAE U >KU3HU
4eJI0BEKA.

*MHoroo0Opasue NTHIl M3y4yaeTcs MO BHIOOPY yUUTeNs Ha MpUMepe TPEX HKOJOTHYECKUX TPYMIl C
y4E€TOM PacIpOCTPaHEHUs IITULl B CBOEM PErHOHE.

JlabopamopHule u npakmuueckue pabomol

1. MccrenoBanre BHEIIHETO CTPOCHUS M MIEPhEBOIO TMOKPOBA NTHUII (HAa TpHMEpe uydesa NTUll U Habopa
NIEPHEB: KOHTYPHBIX, ITyXOBBIX U ITyXa).

2. UccnenoBanne 0COOEHHOCTEH CKeNeTa MTHIIBI.

Mnexonumarowue. OOmas xapakrepuctuka. Cpeasl Ku3HH MiekonuTawmux. OcoOeHHOCTH
BHEIIHETO CTPOEHUS, CKEJIeTa U MYCKYyJaTypbl, BHYTPEHHEr0 cTpoeHHMsl. IIponeccsl xu3He1eATENbHOCTH.
YcnoxxHenne HepBHOM cucteMbl. [loBenenue miiekonuraronmx. PazmMHoxkeHue u pasButhe. 3abota o
IIOTOMCTBE.

[TepBo3Bepu. Opnomnpoxoansie (sifnexnaaymme) u Cymuarble (Hu3mue 3BepH). l[lnanentraphbie
miekonuramonme. MuorooOpasue wiekonurarounmx. Hacexomosiaable u  Pykokpeuiblie. ['pbrI3yHBI,
3aiineoOpa3uble. XumuHble. JlactoHorne u KutooGpasubie. IlapHokomnbsiTHele M HemapHOKOIBITHBIE.
[Tpumatsr®. CemeiicTBa oTpsiia XHIHbIE: COOaubH, KOIIAYbH, KYHbH, MEIBEKbH.

3HaueHUEe MIIEKONMTAIOIUX B TNPUPOJAE U JKHU3HM YEJIOBEKa. MIIEKONUTAIOIME — IEPEHOCUUKHU
BO30yaMTENeH OmacHbIX 3a0oneBaHuil. Mepbsl 60pbOBI ¢ rpbI3yHaMu. MHOrooOpasue MIIEKOIMHTAIOLINX
POJIHOTO Kpas.

*N3yuatoTcst 6 OTpsI0B MIICKONUTAIOIIUX HAa MPUMEPE JABYX BUAOB M3 KaXJOTO OTpsAa IO BBIOOPY
YUUTEIS.

Jlabopamophule u npakmuueckue pabomol

1. UccnenoBanne 0coOEHHOCTEH CKeeTa MIIEKOIMTAOIIHX.

2. UccnenoBanue ocobeHHOCTEH 3yOHOH CHCTEMBI MIIEKOTMTAIOIIHX.

4. PazBuTHe »KHBOTHOI0 MHPa Ha 3emuie

OBOJIOMOHHOE pa3BUTHUE JKUBOTHOTO MHUpAa Ha 3emie. YCIOKHEHHE JKMBOTHBIX B IIpPOLECCE
9BOJIIOLMHU. JloKa3aTenbCcTBA SBOIIOLMOHHOTO Pa3BUTHUS KUBOTHOTO Mupa. [laneonronorus. Mckonaemele
OCTaTKM JKMBOTHBIX, UX HM3y4yeHHE. MeTo/abl M3y4YEeHHs HMCKOIAEMbIX OCTaTKOB. PecTaBpauus IpeBHUX
KHUBOTHBIX. «OKHBBIE NCKOMAEMBIE» KUBOTHOTO MUpA.

XKu3zHp kMBOTHBIX B BoJe. OOHOKJIETOUHBIE >KMBOTHBIE. [IpoHMCXOXKIEHHE MHOTOKJIETOYHBIX
KHUBOTHBIX. OCHOBHBIE ATAITbl IBOJIIOLUN OECIO3BOHOYHBIX. OCHOBHBIE 3TAIlbl HBOJIOIMH TO3BOHOYHBIX
KUBOTHBIX. BbIMeEpIINE )KUBOTHBIE.

JlabopamopHnule u npakmuueckue pabomol

HccnenoBanue NCKOMAaEMbIX OCTATKOB BHIMEPILIUX KUBOTHBIX.

5. ’ZKuBoTHBIEC B IPHPOJHBIX COO0IIECTBAX

XuBotHele M cpena obOuraHus. BnusHue cBeTa, TeMmepaTypsl M BIQXHOCTH Ha >KUBOTHBIX.
[TpucnocoOaeHHOCTD KUBOTHBIX K YCIOBHAM CPEbl OOMTAHUSI.

[omynauuy >KMUBOTHBIX, UX XapaKTepUCTHKH. OJUHOYHBIM U IpynmoBoi oOpa3 ku3HU. B3anmocss3u
KUBOTHBIX MEXIy COO0OW M ¢ ApYrUMHM opranuzMamu. [IuieBbie CBS3M B NMPUPOJHOM COOOIIECTBE.
[IummeBslie ypoBHH, 3KOJIOIHYECKasl MUpaMKia. JKOCUCTEMA.

KuBOTHBI MHUp HMPUPOAHBIX 30H 3eMiau. OCHOBHBIE 3aKOHOMEPHOCTH PacCIpeieIeHHs )KUBOTHBIX Ha
manere. dayHa.

6. ’KuBoTHBIE H Ye10BEeK

Bo3znelicTBue yenoBeka Ha MUBOTHBIX B IIPUPOJE: MPSIMOE M KOCBEHHOE. [IpOMBICIOBBIE KUBOTHBIE
(pp16OTIOBCTBO, OXOTa). BeneHue mpomsbicia KMBOTHBIX Ha OCHOBE HAyYHOI'O MOAXOJA. 3arps3HEHUE
OKpYKaroIEH Cpeabl.

OnomamrHuBaHue KUBOTHBIX. CeNeKkius, MOpoabl, HCKYCCTBEHHBIH OTOOp, AMKHE MPEIKU TOMAIIHUX
KUBOTHBIX. 3JHAQUEHHUE JIOMAIlHUX XMBOTHBIX B XXM3HU 4eloBeKa. JKMBOTHBIE CEJIbCKOXO3SICTBEHHBIX
yronuii. Metoas! 00pBObI ¢ KUBOTHBIMU-BPEAUTEISMHU.
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I'opox kak ocobasi UCKYCCTBEHHAsl Cpefia, CO3JaHHas 4eaoBeKOM. CHHAHTPOIHBIC BUABI KUBOTHBIX.
YcnoBust ux obutaHus. becrno3BoHOUYHbIE W MMO3BOHOYHBIE KUBOTHBIE TOPOAa. AJanTamnus *XUBOTHBIX K
HOBBIM YCJOBMSIM. PekpealMOHHBIM @Ipecc Ha JKMBOTHBIX JHUKHMX BHJIOB B YCIOBUSAX TIOpoJa.
be3nan3opHble nomamiHue >KUBOTHBIE. IIMTOMHUKHM. BoccTaHOBIEHHME YHCIEHHOCTH PEAKUX BUIOB
KHUBOTHBIX: 0c000 oxpansiemble npuponusie Tepputopun (OOIIT). Kpacnas kuura Poccun. Mepbl
COXPAHEHHUS KUBOTHOT'O MUPA.

9 KJIACC

YegoBeK — 0MOCOMUAILHLIN BH.

Hayku o uenoBeke (aHaromus, (pU3MOJIOTHS, TCHXOJOTHS, AHTPOMNOJOTHs, TUTHEHA, CAHUTapus,
9KOJIOTHS 4esloBeKa). MeToapl M3ydyeHHs OpraHM3Ma 4YeJIOBEKAa. 3HAYEHHME 3HAHUM O YeJIOBEKE JUIs
CaMOTIO3HAHUS M COXPaHEHHs 310pOBbsi. OCOOCHHOCTH YeJI0BEKa KaK OMOCOLMAIBHOTO CYIIECTBA.

MecTo 4enoBeka B CUCTEME OpraHMdeckoro mupa. YenoBek kak yactb npuponbl. CucremMaTudeckoe
II0JIO)KEHUE COBPEMEHHOTO 4enoBeKka. CXOACTBO uenoBeKa ¢ MIEKONUTaroIMMH. OTiandne 4eloBeKa OT
mpumMaroB. /lokazaTenbcTBa KUBOTHOTO NIPOUCXOXKIACHMS YesloBeKa. UenoBek pa3yMHbI. AHTPOIIOI€HE3,
ero stansl. buonornyeckue u conuagbHbIe (PAKTOPbI CTAHOBJICHHUS YeJIOBeKa. YeloBeuecKue pachl.

CTpyKTypa opranu3ma 4ejoBeKa.

CrpoeHre M XMMHUYECKHH cocTaB KIeTKH. OOMEH BeIIeCTB M IPEBpAIICHUE JHEPrHMU B KIETKE.
MHuoroo0pa3ue KJIeToK, ux neneHue. HyxienHoBble KHCIOTHL ['eHbl. XpoMOcoMBbl. XPOMOCOMHBIH
Habop. Muto3, meito3. ComaTHueckue 1 NojaoBbie KiIeTKu. CTBOJIOBBIE KIETKH. THUIIBI TKaHEH opraHu3Ma
YeJIoBeKa: SIUTENHAbHbIC, COCIMHUTENbHBIC, MBIIICUHble, HepBHas. CBoicTBa TKaHEH, MX (YHKIIMH.
Opransl 1 cucTeMbl opraHoB. OpranusMm Kak €IMHOe 1ies10€. B3auMOoCBs3b OPraHoOB U CUCTEM KaK OCHOBA
rOMeOcTasa.

Jlabopamopnule u npakmuueckue pabomai.

N3y4yeHre MUKpOCKOIMUECKOTO CTPOEHMSI TKaHEH (Ha FOTOBBIX MUKPOINPENapaTax).

Pacnio3HaBaHue OpraHoB M CUCTEM OPTaHOB YeJIOBeKa (110 TabIuIam).

HeiiporymopanbHas peryJjsiuus.

HepBHas cuctema denoBeka, e€ opranusanus u 3HaueHue. HelipoHsl, HepBbI, HEpBHBIC Y31kl Peduiekc.
Pednexropnas nyra.

Peneniropsl. [IByxHelpoHHBIE U TpEXHEHPOHHBIE peduiekTopHble Ayrd. CIMHHON MO3T, €r0 CTPOCHHE U
¢byskuuu. Pedrexcel cnuaHOTO MO3ra. ['ooBHON MO3T, ero cTpoeHue U GyHKuuu. bosibime nomymapus.
Pedrnexchr ronoBHOrO Mo3ra. be3ycnoBHbie (BpOXIAEHHBIE) U yCIOBHBIE (prOOpeTEéHHBIE) pedeKch.
ComaTnueckas HEpBHasi cucTeMa. BereratuBHas (aBTOHOMHasl) HEpBHas cucreMa. HepBHas cucrema kak
enuHoe 1enoe. Hapymenus B pabore HEpBHOW CHCTEMBI.

I'ymopaneHast perynsaius GyHKIMNA. DHIOKpUHHAs cucteMa. JKenes3bl BHyTpeHHEH cekpenuu. Kenesbl
CMEIIaHHO# cexpeunu. [ OpMOHBI, X POJIb B peryssauuu (pu3nonorndeckux (GpyHKIUH opranuszMa, pocra
u passutus. Hapymenue B pabore sHIOKPUHHBIX ken€3. OCoOCHHOCTH pedieKTOPHON U TyMOpPaIbHOM
perynsiun QyHKIHA Opranu3mMa.

Jlabopamopnule u npakmuueckue pabomai.

N3yueHue roloBHOro Mo3ra 4esioBeka (1Mo MyJisbKam).

N3yueHne n3meHeHus pa3Mepa 3payka B 3aBUCUMOCTH OT OCBEILEHHOCTH.

Onopa u ABUKEHHE.

3HayeHHEe OMOPHO-ABHUraTelIbHOro ammapara. CKeleT ueloBeKa, CTPOSCHHE €ro OTAETOB U (YHKLUH.
Koctu, ux xummudeckuii coctaB, crpoenue. Tumbl kocteld. PocT koctelt B nimuHy u Tonmuny. CoeuHeHne
kocteld. Ckener ronoBel. Ckener TynoBuma. CkeneT KOHEYHOCTEH M MX MosicoB. OCOOEHHOCTH CKeneTa
YEJI0BEKA, CBA3aHHBIC C MIPSAMOXO0XKICHUEM U TPYAOBOU IEATEIBHOCTBIO.

Mpimeynast cuctema. CTpoeHune W (DyHKIMM CKEJIETHBIX MbIIL. PaGoTa MpIIII: cTatudyeckas u
JMHAMU4YeCKas, MbIIIIbBl crudatend u pasrubarenu. YrTomseHue Mbimi. [unonuHamus. Pomb
JBUTaTEIbHONW aKTUBHOCTH B COXPAHEHHUH 310POBbSL.

Hapymienust OnopHO-ABUTaTeIbHOW CUCTEMBl. Bo3pacTHble HW3MEHEHUS B CTPOCHUU KOCTEH.
Hapymienne ocanku. IlpenynpexneHue HCKpUBICHHMS II03BOHOYHUKA M PA3BUTHUS IIOCKOCTOIIMS.
[Tpodunaktuka TpaBMaTu3Ma. [lepBas moMoIs Npu TpaBMax OMOPHO-ABUraTEeIbHOIO armapara.

Jlabopamopnule u npakmuueckue pabomai.
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HccenenoBanue CBOMCTB KOCTH.

N3yuenue cTpoeHus KOCTEN (Ha MyJIsiKax).

N3yuenue cTpoeHust HO3BOHKOB (Ha MYJISIKAX).

Omnpenenenne ruOKOCTH O3BOHOYHHKA.

N3mepenue Maccel 1 pocTa CBOET0 OPraHU3Ma.

N3yueHune BIMAHNS CTATUYECKOW M TUHAMHUYECKOW HAarpy3KU Ha YTOMJICHUE MBIIIILI,

BrisBiieHre HapyLIEHUS OCAHKU.

Omnpenenenne NpU3HAKOB IUNIOCKOCTOIHS.

Oxa3aHue nepBoi MOMOLIY NPU MOBPEXKIECHNUN CKEIETa U MBILIILI.

BHyTpeHHss cpeaa opranusma.

Buytpennsis cpena u e€ ¢yHkuuu. DopMeHHBIE SJEMEHTHl KpPOBH: JPHUTPOLUTHI, JECHKOLUTH U
TpoMOOIUTE. ManokpoBue, ero npuduHbl. KpacHbIil KOCTHBIH MO3r, €ro pojib B opranusme. Ilmasma
kpoBu. [locTostHCTBO BHYTpeHHeW cpeabl (romeoctas). CeépreiBaHue KpoBu. ['pynmel kpoBu. Pesyc-
¢axrop. [lepenuBanue kpoBu. JJoHOpcTBO.

NmmyHuTeT U ero Buabl. QakTophl, BAUSIOMNE HA UIMMYHHUTET (IPUOOPETEHHBIE MMMYHOAC(PHUIINTHI):
panuanoHHoe 00ydyeHHe, XUMUYECKOe OTpaBJICHUE, OJI0AaHNe, BOCTIaJICHHE, BUPYCHbIE 3a00JIeBaHUs,
BUY-undexmnus. BumoukoBas xene3a, JuMpaTHUECKue y3ibl. BakiuHbl U jeyeOHbIE CHIBOPOTKH.
3nauyenue padot JI.ITacrepa u 1.M1.MeuHnkoBa no u3y4yeHHI0 IMMyHHUTETA.

Jlabopamopnule u npakmuueckue pabomai.

N3yyeHre MUKpPOCKONHMYECKOTO CTPOEHUS KPOBU YEIOBEKAa M JIATYIIKM (CpaBHEHHE) Ha TOTOBBIX
MHUKpOIIpenaparax.

KpoBooOpamenue.

Opranbl kpoBooOpatenus. Ctpoenue u padora cepauna. ABromatusm cepaua. CepaeyHblil IUKII, €ro
JUTUTENFHOCTh. BoNbIION M Manelii Kpyru KpoBooOpaiieHus. JIBrkeHHe KpoBU MO cocyaam. [lymbc.
Jlumparnueckas cucrema, JUMGPOOTTOK. Perymsimms AesTeNbHOCTH ceplaua U cocyaoB. [uruena
CEpIICYHO-COCYIUCTON cucTeMbl. [IpoduiakTika cepaeqHO-COCyIUCThIX 3a0oneBanuil. [lepas moMorb
[P KPOBOTECUCHUSX.

Jlabopamopnule u npakmuueckue pabomai.

N3mepenune KpoBsSHOTO JaBICHUS.

Omnpenenenue Mmysbca U YUCIa CEPACUYHBIX COKPAIICHUH B TIOKOE U MOCTe JO3UPOBAHHBIX (PU3UUECKUX
Harpy3oK y 4eJOBeKa.

IIepBas moMouIb pu KPOBOTECYEHUSX.

Abixanue.

Hpixanue u ero 3HayeHue. Opranbl apixanus. JI€rkue. BzaumocBs3b cTpoeHus U QyHKIHI OPraHOB
neixanus. ['a3000MeH B JNErkMxX W TKaHAX. JKU3HEHHAss EMKOCTH JIETKMX. MeEXaHU3MBbl JIbIXaHUs.
JlbIxaTenpHble IBUKEHMS. Perynsanus apIxaHusl.

Wudexnmonnsie 00J€3HH, NEpeNarouecs 4epe3 BO3IAYyX, MPEAyNpekICHHE BO3IyIIHO-KANeIbHBIX
uHpekmii. Bpen TabakokypeHus, yHnoTpeOJeHHs HApPKOTUYECKUX U IICUXOTPOIHBIX BELIECTB.
Peannmanusa. Oxpana Bo3aymHON cpenbl. Oka3aHue MEpBOM IOMOLIM INpPU IHOPAKEHUH OpPraHOB
JbIXaHUS.

Jlabopamopnyule u npakmuueckue pabomai.

N3mepenne o6xBaTta rpyAHOM KJIETKU B COCTOSIHMM BJI0Xa U BBIJOXA.

OmnpeneneHue 4acTOTHI AbIXaHUs. BinsHue pa3nuyHbIX (JakTOPOB HA YACTOTY JBIXAHUSI.

IIuTanue u NuIIEBapeHue.

[IuTaTenbHble BellecTBAa M MULIEBbIE NPOAYKTHI. [Iuranune u ero 3Hauenue. [IumeBapenne. OpraHsl
MUILEBAPEHUs], X CTpoeHue u GpyHKuu. GepMeHTHI, UX poJib B MUILEBapeHuu. [luieBapenne B poToBOi
nojioctd. 3yObl W yxon 3a HUMHU. [lumieBapeHue B JKEIyAKEe, B TOHKOM U B TOJCTOM KHILICYHHUKE.
BcaceiBanue mnurarenpHbIX BeweCTB. BcackiBaHue Bonbl. IlnineBapuTenbHbBIE KEJIE3bl: IEYEHb W
MOJKEITy JOYHAs XKeJe3a, X POJIb B IUILEBAPECHUH.

MuKpoOHOM 4eJOBEKa - COBOKYITHOCTh MHKPOOPTaHHW3MOB, HACENSIOMIMX OPraHu3M YeJIOBEKa.
Perynsauus numeBapenus. MeToas! u3ydeHus opranos nuieBapenus. Padotsr M.I1.I1aBnoBa.

l'uruena muranus. IlpegynpexneHue TIUCTHBIX M HKETYJOYHO-KUIIEYHBIX 3a00JIEBaHUM, MHIIEBBIX
OTpaBJICHUH. BilMsAHNE KypeHHs U alIKOTr0JIsl Ha MUIIEBApEHUE.

Jlabopamopnule u npakmuueckue pabomai.

176



HccnenoBanue neiictBust GepMEHTOB CIIFOHBI HA Kpaxmall.

HaGmronenue neiicTBUS KEMyA0IHOTO COKa Ha OSNKH.

OO0OMeH BellecTB M IpeBpalleHHe JHEPTUH.

OOMeH BeIecTB M MPEeBpaIleHUE SHEPrUM B OpraHu3Me yenoBeka. [lmacTuueckuil M 3HEpPreTHYECKHi
oomen. OOMeH BOIbl M MUHEpaNbHBIX coyieil. OOMeH OeNKOB, yIJIeBOAOB M >KUPOB B OpPTraHU3ME.
Perynsauus oOMeHa BeIIecTB U MPEBPAIICHUS SHEPTUH.

Buramunbl u ux ponb s opranusma. lloctymuienne BuTamMuHOB ¢ numied. CHHTE3 BUTAaMUHOB B
opranusme. ABUTaMHUHO3bI U TUIIOBUTaMUHO3bl. COXpaHEHNE BUTAMUHOB B ITHILIE.

Hopwmbl u pexxum nutanus. PanumonanbHOoe muTaHue - (akTop yKperuleHus 310poBbs. Hapyrienue
oOMEHa BEIIECTB.

Jlabopamopnyvle u npakmuueckue pabomai.

HccnenoBanue coctaBa NpOAYyKTOB ITUTAHUS.

CocraBiieHr€e MEHIO B 3aBUCUMOCTH OT KaJIOPUMHOCTH MHIIH.

CriocoObl coxpaHeHUs] BATAMUHOB B TIHILEBBIX MPOJIYKTaX.

Koxa.

Crpoenne u pynkuun koxu. Koxka u e€ npoussoausie. Koxka u tepmoperyssinus. Binusaue Ha KOxy
(aKTOpPOB OKpPY’KAIOLICH CPEIbI.

3akanuBaHue M ero poib. CrocoObl 3akanuBaHHUs OpraHu3Ma. [HWrueHa KOXXM, THTHECHHYECKHE
TpeOoBaHus K ofexae M o0yBH. 3a0oyieBaHU KOXKU W WX IpeaynpexaeHus. [Ipodunaktika u nepas
MIOMOIIb TIPU TETJIOBOM U COJTHEYHOM YZapax, 0Korax 1 0OMOpPOKEHHSIX.

Jlabopamopnule u npakmuueckue pabomai.

HccenenoBanue ¢ MOMOLIBIO JIYIIbl TBUIBHOW U JIaJJOHHON CTOPOHBI KUCTH.

Onpenenenne KUPHOCTH Pa3IMUHbIX yUYACTKOB KOXKH JIMIIA.

Onucanue Mep Mo yXo/y 3a KOKEl JIMIA U BOJIOCAMM B 3aBUCUMOCTH OT THIIA KOXKHU.

Onucanue OCHOBHBIX TUTHEHUYECKUX TPEOOBAaHUH K O1€XkK A€ U 00YBU.

Bruiaesenue.

3nauenue BbaeneHus. Opranel BelaenaeHUs. Opranbl MOYEBBIIEIUTEILHOW CUCTEMBI, UX CTPOEHHE U
¢yHkuuu. Mukpockonuueckoe crpoeHue moukd. Hedpon. OOpazoBanue Mouu. Perymsmus
MOYeOOpa3oBaHUsI M MOYEHCITyCKaHUs. 3aboJieBaHUS OPraHOB MOYEBBIICIUTEIBHON CHCTEMBI, HX
IIpeIyNpexACHUE.

JlabopamopHnule u npakmuueckue pabomai.

OrnpezesieHre MECTOIOJIOKEHUS TTOYEK (Ha MYJISIKE).

Omnwucanue Mep nMpoUIaKTUKK OOJIE3HEN TTOYEK.

PasMHOXKeHME U pa3BUTHE.

Oprans! penpoaykuuy, crpoenne u Gpynkiun. [lonossie xene3sl. [Tonoseie kineTku. OmION0TBOPEHUE.
BuytpuytpobHoe pasButue. BrnusHue Ha >MOpHOHAIbHOE pa3BUTHE (DAKTOPOB OKPYXKAIOWIEH Cpemsl.
Ponpl. Jlaktamms. Poct u pa3Butue pebénka. IlomoBoe co3peBanme. HaciemoBanue mNpHU3HAKOB Y
yenoBeka. HacnencTBenHsle 00J€3HHM, MX NPUYMHBI M mpeaynpexiaeHue. Habop xpomocom, MojioBble
XPOMOCOMBI, TeHbI. PONIb TeHeTHYEeCKNX 3HAHUM [UIA TUTAaHUPOBaHMs ceMb. MH(pekunu, nepeaaromumecs
MIOJIOBBIM ITyTEM, MX MPO(PUIAKTHKA.

Jlabopamopnyule u npakmuueckue pabomai.

Omnucanue OCHOBHBIX MEp MO NPOPHUIAKTUKE HHQPEKIMOHHBIX BHpPYCHBIX 3aboinesanuii: CIINI u
renaTur.

Oprasbl 4yBCTB H CEHCOPHbIE CHCTEMBI.

Opranel 4yyBcTB U uX 3HaueHue. AHanuzatopbl. CeHcopHble cucTteMbl. ['11a3 u 3penue. OnTudeckas
cucrema rasza. CeruaTka. 3pUTeNbHbIE PELENTOPLI. 3pUTENbHOE BocnpusiThe. Hapymenus 3peHus u ux
npuuuHbl. ['uruena spenus.

VYxo u cnyx. CtpoeHnne u (yHKIMH OpraHa ciyxa. MexaHH3M pabOThl CIyXOBOTO aHAIHW3aTopa.
CnyxoBoe Bocnpustue. HapyiieHus ciyxa u ux npuuuHsl. ['uruena ciyxa.

Opranbl paBHOBECHS, MBIIIEYHOTO YYBCTBa, OCs3aHMs, OOOHSHMS U BKyca. BsammopencTBue
CEHCOPHBIX CUCTEM OpIraHHU3Ma.

Jlabopamophule u npakmuueckue pabomol

Omnpenenenne oCTPOTHI 3pEHUS Y UEIOBEKaA.

W3yuenue cTpoeHus oprasa 3peHus (Ha MyJIsKe U BIaKHOM IIpenapare).
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N3yuenue cTpoeHus oprasa ciyxa (Ha MyJIsiKe).

IloBenenue U cUXMKa.

[lcuxuka u noBeneHue yenoneka. [lotpedHocTH 1 MOTHBHI IoBeieHUs. ConraabHas 00yCIIOBIEHHOCTh
NOBEJCHHUs 4YeloBeKa. PeduexTopHas Teopus moBeleHHs. Briciias HepBHas IesTEIbHOCTh YEJIOBEKa,
pabotsl M1.M.Ceuenona, W.I1.ITaBnoBa. MexaHusm o0pazoBaHHs YCIOBHBIX peduiekcoB. TopmoskeHHe.
Junamuueckuii crepeorunt. Ponb ropmMoHOB B noBefeHuu. HaciaencTBeHHbIE M HEHACIIECACTBEHHBIC
MIPOTpaMMBbI TTOBEICHUS Y UeioBeka. [IpucnocoOuTenbHbIi XapakTep MOBEICHHS.

IlepBas u BTOpas curHanbHble cucTeMbl. [lo3HaBaTeNnbHAs AEATEIBLHOCT MO3ra. Peub M MBIIITIEHHE.
[TamsaTe 1 BHUMaHKe. OMoumu. HAUBHyanbHbIe 0COOEHHOCTH JIMYHOCTH: CIIOCOOHOCTH, TEMIIEPAMEHT,
XapakTep, OHApEHHOCTb. THIbBI BBICIIEH HEPBHOW MAEATENBHOCTH M TemmnepameHTa. OcoOeHHOCTH
NICUXUKHU YeJoBeKa. | urueHa (pu3n4eckoro ¥ yMCTBEHHOTO Tpyna. Pexxum tpyna u otabixa. CoH U ero
3HaueHue. [ ' uruena cua.

JlabopamopHule u npakmuueckue pabomeoi.

N3ydyeHnue KpaTKOBPEMEHHOM MTaMSITH.

Omnpenenenne 00bEMa MEXaHUIECKOW U JIOTHYECKOH MTaMSITH.

Onenka c()OpMUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIIIJICHHUSI.

Yes10BeK U OKpYy:KaloLas cpeaa.

YenoBek M OKpy’Karolias cpena. DKOJOrHueckue (akTopbl M MX JCHCTBHE HAa OpPraHU3M 4eJIOBEKa.
3aBUCUMOCTb 3[I0pOBbSl 4EJIOBEKAa OT COCTOSIHMSI OKpY’Karoled cpeabl. MHKpOKIUMAT —KUJIBIX
nomenieHnit. CoOmiofeHne MpaBuil MOBEACHUS B OKpY’KAIOUIEH cpesie, B OMACHBIX W UYPE3BBIYAMHBIX
CUTYaLUsX.

310pOBbE YEIOBEKAa KaK CoLMaibHas LEHHOCTb. PakTOpbl, HapylIalOIUEe 3J10pPOBbE: THIIOAMHAMUS,
KypeHHue, ynoTpeOsieHHe aJKOrojisi, HAPKOTUKOB, HecOalaHCUPOBAHHOE MUTAHUE, CTpecc. YKpEeIUIeHue
3I0POBbS: AyTOTPEHMHI, 3aKaJMBaHWE, JIBUTATENbHAs AaKTHBHOCTb, COAJaHCHPOBAHHOE IHTAHHE.
Kynbrypa oTHOIIEHHSI K COOCTBEHHOMY 3/J0POBBIO M 3[I0POBBIO OKpY’KalOMMX. BecemupHas opranuzanus
31paBOOXPAHEHUS.

UYenoBek Kak yacTh Ouocdepbl 3emin. AHTPONOTEHHBIC BO3ICHCTBHS Ha TpHUpoay. YpOaHU3aIus.
[uBwinzanus. TexHoreHHble M3MEHEHUSI B OKpykatomed cpere. CoBpeMeHHbIE TJI00aIbHBIE
HKOJIOTHYECKUE MPOOIeMbl. 3HaUEHHE OXPaHbl OKPY KaIOIIeH Cpeabl UTsl COXPAHEHUs YEIOBEUECTBA.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

S knace

Ne Kox-Bo Tema ypoka B03MOKHOCTBL HCIIO/IL30BAHUSA

YPOKOB 0P, YMM

1. 1 buonorust — Hayka 0 )KUBOUM TPUPOJIE https://resh.edu.ru/subject/5/5/

2. 4 Meroas! u3y4yeHus KUBOU IPUPOBI

3. 10 Opranu3Mbl — Tesa )KUBOM NPUPOJIbI

4. 7 OpranusMmsl 1 cpefa 0OUTaHHs

5. 7 [Tpuponansie coobmiecTBa

6. 5 JKuast npupozaa 1 4enoBex

34 Hroro

6 xiacc

Ne | Kou-Bo Tema ypoka B03MOKHOCTB HCII0/IL30BAHNUSA

4acoB 20P, YMM
1 8 PactuTenbHbI opranusm https://resh.edu.ru/subject/5/6/
12 CtpoeHue 1 MHOT00Opa3ue MOKPHITOCEMEHHBIX
pacTeHui
3 14 Ku3HenesTenbHOCTh PaCTUTENIBHOTO OPraHu3Ma
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34 ‘ Hroro

7 knace
Ne Koxa-Bo Tema ypoka B03M0KHOCTB HCIIO/1b30BAHNSA
YPOKOB 0P, YMM
1. 12 CucTtemMaTuueckre rpynmbl pacTeHUN https://resh.edu.ru/subject/5/7/
2. 5 Pa3BuTHe pacTuTenpbHOro Mupa Ha 3emiie
3. 6 PacTeHus: B IpUpOAHBIX cOOOIIECTBAX
4. 5 Pacrenus u yenoBek
5. 6 ['puosl. JIumaiinuku. bakrepun
34 Hroro
8 kimace
Ne Koa-Bo Tema ypoka B03MOKHOCTB HCIIO/1b30BAHNSA
YPOKOB 0P, YMM
1. 4 JKuBOTHBIN OpraHu3m https://resh.edu.ru/subject/5/8/
2. 12 CrpoeHue u )KHU3HEIEATENbHOCTh
OpraHu3Ma >KUBOTHOTO
3. 40 CucremaTHuecKue rpynnbl AKUBOTHBIX
4. 4 Pa3BuTHe )KUBOTHOIO MUPA Ha 3eMJIe
3. 4 2’KuBOTHBIE B IPUPOAHBIX COOOIIECTBAX
6. 4 JKHMBOTHBIE U YETIOBEK
68 Htoro
9 kiIace
Ne Koa-Bo Tema ypoka B03MOKHOCTBL HCIIO/IL30BAHNSA
YPOKOB 0P, YMM
1. 3 YenoBek — OHMOCOLUANILHBIN BU https://resh.edu.ru/subject/5/9/
2. 3 CrpyKkTypa opraHu3zMa 4ejoBeKa
3. 8 HeiliporymopanpHas peryasnus
4. 4 Omnopa u 1BUKEHUE
3. 5 BuyTpeHnHss cpena oprauusma
6. 4 KpoBoobpartenne
7. 4 Jp1xanue
8. 6 Ilutanue u nunieBapeHue
9. 4 OOMeH BelecTB U NpeBpalleHHe YHEPTUU
10. 5 Koxa
11. 3 Boiaenenue
12. 5 PasMHOXKEHHE U pa3BUTHE
13. 4 Oprasbl YyBCTB U CEHCOPHBIE CUCTEMBI
14. 6 [loBeneHME U ICUXUKA
15. 4 UYetoBek M OKpyXkKaromas cpeaa
68 Htoro

2.1.7. Xumus (0230BbIil YPOBEHb)

Pabouyas nporpamMma nmo xumuu B 8-9 Ki1accax (0a30BbIii YPOBEHE).

B 8-9 k1. - 2 4. B HeaedI0.
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Hroro: 136 u.
COJIEPKAHHUE

8 KVIACC
IlepBoHavajbHBIE XUMHYECKHE TOHATHS

IIpenmer xumuu. Posib XMMHUH B KU3HU 4esloBeka. Tena u Bemectsa. Gusndyeckue CBOMCTBA BELIECTB.
ArperaTHoe cocTossHHE BeiecTB. [loHsTHE O MeTOJax MO3HAaHMA B XMMHHM. XUMHS B CHCTEME HayK.
Yuctsie BemecTBa U cMecu. CriocoObl pa3jieseHus: cMecel.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3UIeMEHThl. CHMBOJBI XMMHUYECKMX 3JeMEHTOB. lIpocthie n
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckasi Gopmyna. BanreHTHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBAa COCTaBa
BeuiecTB. OTHOcuTenbHass aromHass Macca. OTHOCUTENbHAas MOJIEKyJsipHas Macca. MaccoBas 1o
XUMUYECKOI0 JIEMEHTA B COCIMHECHUH.

@u3nYecKUe U XUMUYECKUE SBICHUS. XUMHUUYECKasl peaklus U €€ NpU3HaKu. 3aKOH COXPaHEHMsI MacChl
BEIIECTB. XUMHUECKUE ypaBHeHHs. Kiaccudukanms XUMHUUECKUX peakuuil (COeAMHEHUs, pa3IoXKeHUs,
3aMEIICHHS, OOMEHA).

XUMHYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYI0H, C TpaBuiiaMu paboThl B 1aOOpaTOpUn
U npuéMamu o0pareHus ¢ J1abopaTOpHBIM 00OPYAOBaHUEM; U3yUYEHHE U OMHMCaHHE (PU3MUECKUX CBOMCTB
00pa3oB HEOPraHMYECKHX BEIIECTB; HaOmoJeHue (U3NUecKuX (IUIaBIEHHE BOCKA, TasHUE JIbAA,
pacTupaHue caxapa B CTyNKE, KHUIIEHHE W KOHJEHCAllUs BOABI) M XUMHUYECKUX (IOpPEHUE CBEYH,
IIPOKAJIMBAHUE MEIHOW NPOBOJIOKH, B3aUMOJIEHCTBHE MeEJla C KHUCJIOTOW) SBJIEHUH, HAOMIOJACHHE U
OIMCaHHWE TNPU3HAKOB NMPOTEKAHUS XMMHUUYECKMX peakluil (pa3ioKeHHe caxapa, B3aMMOJAEHCTBUE CEPHOU
KUCIIOTHI € XJIOpUaoM Oapusi, pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBanum, B3auMoICHCTBUE JKee3a
¢ pactBopoM comu wmenu(Il)); wm3yueHme cmocoOOB paszmeneHuss cMmecei (C TIOMOIIBI0 MAarHuTa,
¢bunpTpOBaHNE, BhIMAPUBAHKE, AUCTHIULALMS, XpoMaTorpadus), MpOBEACHHE OYUCTKH MOBAapEHHOHN COuu;
HaOII0/ICHUE ¥ ONMCAHKUE PE3YJIbTATOB MPOBEICHHS OIbITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MaCcChl;
CO3JIaHME MOJIENIEN MOJIEKY (IIapOCTEPKHEBBIX).

Baskuelinue npeacTaBuTe I HEOPraHHYECKUX BellecTB

Bo3nyx — cmecsh razos. CocraB Bo3nyxa. Kuciaopon — anemeHT u nmpocrtoe BeuecTBo. Haxoxnenue
KHCIIOpOJIa B IpUPOJIe, GU3NYECKUE U XUMHUECKHe cBoWcTBa (peakiuu ropenus). Okcunsl. [IpumeHenue
kuciopona. CrocoObl TOMy4YEeHHs KHUCIOpOAa B JIAOOpaTOpUM M TMPOMBINUIEHHOCTH. Kpyroopor
Kuciopoaa B npupozae. O30H — ayuioTpornHas MOAU(PHUKALINS KUCIOPO/a.

TennoBoil 3pPeKT XMMUYECKON peakiiy, TEPMOXUMUYECKUE YPABHEHUS, 9K30- M IHIOTEPMHUYECKHE
peakimu. ToOIuMBO: yroimb W MeTaH. 3arps3HEHHE BO3/yXa, YCHUJICHHE NapHUKOBOTO 3(]dekra,
pa3pylIeHrEe 030HOBOIO CIIOSI.

Bopopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue BoAopoaa B Hpupoze, (pusnuecKkue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KucnoTel u conu.

Konuuecto BemectBa. Momb. Mossipaas Mmacca. 3akoH ABoraipo. MosspHblii 006EM ra3zo. Pacuérsl o
XUMUYECKUM YPABHEHUSIM.

®usnueckue cBOMCTBa BOAbl. Bonma kak pactBopurens. PacTBopel. HachllieHHbIE U HEHACBILEHHBIE
pacTBOpeL. Pacmeopumocms eeujecme 6 6ode.’ MaccoBas 10N BEIIECTBA B PacTBOpe. XUMHUECKHE
cBoiicTBa BoAbl. OcHOBaHus. Poib pacTBOpPOB B MpUpOJE M B KU3HU 4deloBeka. KpyroBopor BoOIbl B
IIpUpoe. 3arpsi3HEHUE PUPOAHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeopranndeckux coequnennii. Oxcunbl. Kitaccudukanmst okcuaoB: coneo0pasyome
(ocHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIE) U HecoeoOpasytomue. HomeHkmaTtypa okcuaoB (MeXayHapoIHas
U TpuBHUaiIbHas). u3nyeckre U XuMUYECKHE CBOMCTBa OKCUAOB. [lonyueHrne okcuaoB.

OcnoBanust. Kmaccudukanust ocHOBaHMI: HIENOYM W HEPACTBOpUMBIE OCHOBaHMs. HomeHkiatypa
OCHOBaHMN (MEXIyHapoaHas W TpHUBHAIbHas). PU3NUECKHE U XUMHUYECKHE CBOWCTBA OCHOBAHMU.
[Tonydyenue oCHOBaHUM.

Kucnorsl. Knaccudukamuss kucnor. HomenknaTypa KHCIOT (MEXIyHapoAHas W TpUBHAIbHAsA).
OuU3NYECKUE U XUMUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHOCTHM MetaiuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

KprI/IBOM 0003HaYEH y‘{e6HBII>i marepual, KOTOpBIﬁ M3y4vacTCs, HO HE BBIHOCUTCS HA IPOMEKYTOUHYIO U UTOIOBYIO aTTECTALHIO.
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Comu. Homenkiatypa cosied (MeXIyHapoHasi U TpUBUaiIbHAas1). PU3HUECKUE U XUMUUYECKUE CBOMCTBA
couseil. [lomyuenue comnen.

I'enernueckas cBsA3b MEXKIY KilacCaMU HEOPTaHUYECKUX COEIUHEHUM.

XVUMUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE OIPEJEICHUE COJEPKAHUS KHCIOpOAa B BO3IYXE;
NoJIy4eHue, COOMpaHue, pacrio3HaBaHUe M U3yUeHHE CBOMCTB KUCIOPO/a; HaOI0JeHHE B3aUMOACHCTBUS
BEIIECTB C KHCIOPOJIOM U yCIIOBUSI BOSHUKHOBEHHUS U MPEKpAIIEeHUs ropeHus (Iokapa); 03HaKOMIIEHHUE C
o0pa3llaMu OKCHJIOB W OIMCaHME UX CBOMCTB; IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE M H3YUYECHUE
CBOMCTB Boaoponaa (ropeHue); B3aumojeiicTBue Boaopona ¢ okcuaoM wmeau(ll) (Bo3moxHO
UCTIOJNb30BAaHUE  BHUAEOMATEPUATOB); HaOmIoneHHEe O00pa3loB  BELIECTB  KOJMYECTBOM | MOIIb;
UCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHs BEIIECTB C PA3JIMYHON PacTBOPUMOCTBIO; MPUTOTOBJICHUE
pacTBOPOB C OIpPENECIEHHOW MAacCOBOM [JOJIEM pacTBOPEHHOIO BELIECTBA; B3aMMOJIECHCTBHUE BOJIBI C
MeTaulaMu (HaTpueM | KajblueM) (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHUANIOB); OIpEACIICHHUE
pPacTBOPOB KHUCJIOT M MIETOYEH C MOMOIIbI0 WHAMKATOPOB; MCCIEAOBAaHHE OOpA3LOB HEOPraHMYECKUX
BEIIECTB PA3IMYHBIX KIACCOB; HAONIOJICHHE U3MEHEHUS OKPACKH WHAMKATOPOB B PAaCTBOpaxX KUCIOT U
niesiouel; u3yuyeHue B3aumozeicTBus okcuzpa Menu(ll) ¢ pacTBopoM CepHOM KHCIOTBI, KHCIOT C
METaJlJlaMHi, peakUMi HEHWTpalu3alluy; IOJIy4YeHHE HEpPacTBOPHUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO
MeTajljia APyTUM U3 pacTBOpPaA COJIM; PELIEHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeiue Kkiaccel
HEOPraHUUYECKUX COECAUHEHUI».

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema
xumudecknx iemeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

[lepBble TOMBITKY KJIACCU(PHUKAIIMA XUMHUECKUX 3JIeMEHTOB. [IoHsATHE O TpyMIax CXOIHBIX JIEMEHTOB
(IenoYHBIE M IIEIOYHO3EMENIBHBIE METAJIbl, TaJOTEHbl, WHEPTHBIE TIa3bl). JIEMEHTBbI, KOTOpHIE
00pa3yroT aM(OTEPHBIE OKCHUIIBI U THIPOKCHIBI.

Ilepuonnueckuit 3akoH. llepuommyeckas cucremMa xumudeckux diaeMeHToB [l M. MeHneneesa.
Kopotkonepuonnas u pmuHHOonepuoHas Gpopmsl [leproandeckoil cuCTEMBbI XUMHUYECKUX AJIEMEHTOB /1.
N. Menpneneesa. Ilepuoast u rpymnmnsl. GU3MYECKUN CMBICI MOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOJA U
IPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siziep. M3orombl. DiaekTponbl. CTpoeHHE 3JEKTPOHHBIX 000J104eK
atToMoB nepBelx 20 xmMmuyeckux dnemeHToB llepuommueckoit cucremsl [[. 1. Menneneesa.
XapakTepuCcTHKa XMMHYECKOIO 3JJIEMEHTA II0 €ro IonoxkeHuto B Ilepumonmueckon cucreme /1. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajdyca aToMOB XHMMHMUYECKHUX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB MO TIpynmaM M nepuojgaMm. 3HadeHue Ilepuonmyeckoro 3akoHa H
IIepronnueckoil cUCTEMBI XMMUYECKUX JJIEMEHTOB Ul Pa3BUTHs Hayku U npaxktuku. [I. 1. Mennenees
— Y4Y€HBIN U IpaXIaHMH.

Xumuueckasi cBsizb. KoBasieHTHast (mojispHas W HEMOJSIpHAsi) CBS3b. OJIEKTPOOTPULIATEIBLHOCTH
XUMHUYECKUX 3JIeMEHTOB. FIOHHas CBSI3b.

Crenenp okucneHusi. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuu. Ilpoueccel OKuCIeHHUS U
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIH.

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHEe 00pa3lloB BEIIECTB METANIOB U HEMETAJUIOB; B3aUMOJICHCTBUE
TMIPOKCH/Ia IUHKA C paCTBOPAaMHU KHUCJIOT U ILEJI0Y€EH; MPOBEACHNUE ONBITOB, NIUIIOCTPUPYIOLINX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHUE, PEAKLIMU PA3JI0KEHUS, COETUHEHUS).
MexnpeamMeTHble CBA3U

Peanuzanusi MeEXIpEeIMETHBIX CBSI3€H IPU M3yYEHUM XHUMUHM B 8 KjlacCe OCYLIECTBIIETCS YEpe3
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHSATHIA, SBISIOIIMXCS CUCTEMHBIMU
IUIS OTZIEIBHBIX MPEAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUS: HAY4HbIM (DakT, TMIOTE3a, TEOpHUs, 3aKOH, aHAJIM3, CHUHTE3,
KjIaccuuKkanus, NepuoAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, U3MEPEHHUE, MOJIEINb,
SIBJICHUE.

®usuka: MaTepus, aTOM, DJIEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIMJ, W30TOIBI, PAaJIUOAKTUBHOCTb,
MOJICKYJa, 3JEKTPUYECKUM 3apsj, BEIIECTBO, TeJIO, O0bEM, arperaTHOe COCTOSHHE BELIeCTBA, Tas,
¢u3nUecKre BEJIMYUHBI, €AUMHUIBI U3MEPEHHs], KOCMOC, IJIaHEeThl, 3BE3/1b1, CoJHIIE.

buonorus: porocunres, neixanue, ouocdepa.
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I'eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOBI, MOJIE3HBIE UCKOMAeMbIe, TOITUIHBO,
BOJTHBIE PECYPCHI.

9 KJIACC
BemecTtBo 1 XMMH4YecKas peakuus

Ilepuonnueckuii 3akoH. [lepuoanyeckas cuctema xumudeckux 3nemeHToB /1. . Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KaJHs,
KaJIbLUSA U UX COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B llepuoauueckoi cucreMe u
CTPOCHUEM HUX aTOMOB.

CrpoeHue BemiecTBa: BUABl XUMUYECKOW CBSA3H. THUINBI KPUCTAUIMYECKUX PELIETOK, 3aBHCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOM CBS3H.

Knaccudukanuss u HOMEHKIATypa HEOPraHWYECKHX BEIIECTB (MEXIyHApoaHAs W TPHUBHAJIbHAsA).
XHWMHYECKHE CBOMCTBA BEIIECTB, OTHOCAILIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYECKHX COCAVHECHUH,
TECHETUYECKas CBSI3b HEOPIaHUYECKHUX BEILECTB.

Knaccudukanus XuMUUeCKUX peakiyii Mo pa3InYHbIM MPU3HAKaM (110 YHCIY U COCTAaBY YYacTBYIOIINUX
B PEaKLIMU BEIIECTB, MO TEIUIOBOMY 3((deKTy, Mo HM3MEHEHHIO CTENeHEeW OKHCICHHMS XHMHUYECKHX
AJIEMEHTOB, IO OOpPaTHUMOCTH, IO YYaCTHIO KaTajau3aropa). DK30- M HSHAOTEPMHUECKUE PEaKIHH,
TEPMOXUMHUYECKUE YPABHECHMUS.

[lonatue o ckopoctu XUMHUYecKOoW peakiuu. [loHsTHE 00 0OpPaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. IloHsATHE O FOMOIE€HHBIX U I'€TEPOrCHHBIX peakuusx. [lowamue o XumMuvyeckom pasHo8ecul.
Daxmopul, erusgowue Ha CKOPOCMb XUMUYECKOU PeaKyuul U NONOHCEHUE XUMUYECKO20 PABHOBECUS.

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc OKHUCIIUTEIIBHO-
BOCCTaHOBUTENBbHOU peakiuu. CocTaBlIeHNE YpPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C
MCTIOJIb30BAHUEM METO/Ia 3JICKTPOHHOTO OaiaHca.

Teopust 37EKTPOIUTUYECKON TUCCOLMALMU. ODJIEKTPOJIUTHI M HEIIEKTPOJIUTHI. KaTHOHBI, aHHWOHBI.
MexaHnu3M AMCCOLMAlMK BEIIECTB C Pa3iIMYHbIMM BUAAMHM XUMUYECKOHW cBs3U. CTENeHb QUCCOLUAIUH.
CunbHbIe U crabble AIEKTPOIIHUTHI.

Peakiiuy noHHOrO 0OMeEHa. Y CIOBHS NMPOTEKAHUS PEaKLMi HOHHOTO OOMEHA, MOJIHbIE M COKpaIEHHBIE
MOHHBIE YypaBHEHHUs peakiuii. CBOWCTBa KHCIOT, OCHOBaHMW M COJel B CBeTe MpEICTaBICHHH 00
AJIEKTPOIMTUYECKOH nuccornranuu. KauecTBeHHbIe peakuuu Ha UOHBL. [lonsamue o eudpoause conell.

XHMMHWUYECKUM 3KCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHWMYECKUX
BEIIECTB — METAJIOB M HEMETAIOB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpuIa HaTpHs);
UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM PEaKLIMU OT BO3ACHCTBUS Pa3IMYHBIX (PaKTOPOB;
UCCJIEIOBAHUE BJIEKTPOIIPOBOIHOCTH PAaCTBOPOB BEIIECTB, IPOLECCa NUCCOLUALUU KHUCIIOT, IIEN0Yen U
coieil (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUANIOB); IIPOBEICHHE OIBITOB, WJLIIOCTPUPYIOLIMX
NPU3HAKU MPOTEKAHUs PeakUuii MOHHOTO oOMeHa (oOpa3oBaHHe OCa/Ka, BbIIEIEHHE rasa, oOpa3oBaHUE
BOJ/Ibl); OIBITOB, WUIIOCTPUPYIOLIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMHA (rOpeHue,
peakuuu  pasjoXKEHMs, COCIUHEHMs); pPACIIO3HABAHUE HEOPraHMUYECKUX BELIECTB C IOMOUIbIO
KAueCTBEHHBIX PEaKLIUK HAa HOHBI; PEIICHUE YKCIIEPUMEHTANIBHBIX 3a1a4.

HeMeTa/liIbl M MX COeIHMHEHUSA

OOmast xapakTepucTHka TajoreHoB. (OCOOCHHOCTH CTpPOEHHUS AaTOMOB, XapaKTepHBIE CTENEHH
okuciienus. CtpoeHne u (U3NMYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMHYECKHE CBOWCTBA
Ha IpUMepe XJopa (B3auMOJEHCTBUE C METAJlIIaMH, HEMETaJlIaMHy, 1iejao4amu). Xiaopoogopo. ConsHas
KHMCJIOTA, XMMHMYECKHE CBOMCTBA, IOJy4YEHHE, IpuMeHeHue. JlelicTBue XJopa M XJIOPOBOJAOpOAAa Ha
OpraHu3M 4ejoBeKa. BakHelne XJI0pUabl U UX HAX0XKICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
CTEIIEHU OKUCIICHUS.

CrpoeHnre W (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJAa U Cepbl. AJUIOTPOIHBIC
MOU(UKAIIMH KUCIOPOAA U cepbl. XMMHUYECKHE CBOIcTBa cepbl. CepoBOIOpOI, CTpOeHHE, (PU3NUYECKHUE U
XUMHUYECKHE cBoicTBa. OKCHIbBI cepbl KakK IPEACTaBUTEIM KHUCIOTHBIX OKCHIOB. CepHas KHCIOTa,
¢usnueckue ¥ XMMHUYECKHE CBOWMCTBA (0OOIIME Kak MpPEJCTAaBUTEINs Kilacca KUCIOT M CHelu(HUUecKue).
XUMHUYECKHE pEaKIH, JIeXKAle B OCHOBE MPOMBIILICHHOTO CIIOCO0a MOJMYYEHUS CEpHOM KHUCIOTHI.
[Tpumenenne. Conu cepHON KUCIIOTHI, KaUeCTBEHHAs peakuus Ha cyib(ar-uoH. HaxoxaeHue cepsl u eé
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COCIMHEHMIM B mpupoae. XHUMHUYECKOE 3arpsA3HCHUE OKPYKAIOLIEH Cpeabl COCOUHEHUSMH CEpbl
(KMCTIOTHBIE 0K, 3arPA3HEHUE BO3/LyXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBPAIICHUSI.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmnbl. OcoOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE
CTETNIEHU OKUCJICHHUS.

A30T, pacmpocTpaHeHHe B TpHpoae, (U3MUECKHe U XUMHUYecKue cBoiictBa. KpyroBopor aszora B
npupone. AMMHUaK, ero (pu3nvyeckue 1 XuMHYECKUE CBOWCTBA, MOJTy4YeHHe U npuMeHenue. Conu aMMOHMS,
ux (usnyeckue M XHMHUUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuusi Ha HOHBI aMMOHMSL
A3OTHas KHCJIOTa, e€ moTydeHHe, GU3ndeckue 1 XMMUYECKHe CBOUCTBA (00IIHe Kak MpeICTaBUTENS Kilacca
KUACIIOT U crnenu¢uydeckue). Vcrnoap3oBaHHEe HUTPATOB M COJNEH aMMOHMS B KauecTBE MHUHEPAJIBHBIX
ynoOpeHuid. XMMHYECKOE 3arpsi3HEHUE OKPY’KaIOIIEeH Cpe/bl COCTMHEHHSIMHU a30Ta (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3yXa, IOYBBI U BOJOEMOB).

®ocdop, amnorponnsie Moaupukanuu Gocdopa, usnueckue M XUMHUUECKHe CcBoicTBa. Okcua
docdopa(V) u pochopnas kucnora, pusndeckre 1 XUMUIECKUE CBOMCTBA, MOJydYeHue. Vcrnonp3oBaHue
¢dochaToB B kKauecTBe MUHEPAILHBIX YA0OPCHHA.

OOmast xapakTepucTuka 3jaeMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE
CTETNIEHU OKUCIICHMS.

VYraepon, amIoTponHble MOAM(DUKALWYU, PACIPOCTPAaHEHHWE B MPUPOZE, (U3UUYECKUE U XUMHUECKUE
cBoiicTBa. Ancopbuus. KpyroBopor yrnepona B mpupone. OKcuabl yriepoaa, ux (QHU3MUECKUe u
XUMHUYECKHE CBOWCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbl, MOJIYYEHHE U IMPUMEHEHHUE. DKOJIOTHYECKHE
npobnemMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepona (IV); rumoresa rinoOanbHOrO MOTEIUICHHS KIMMATa;
NapHUKOBBIA 3(dexT. YrompHas kucimora u €€ comd, X (PUINISCKUE U XUMUYECKUE CBOKCTBA,
nojyyeHue u npuMeHeHune. KauectBeHHas peakuusi Ha KapOoHaT-HOHBL. Vcnonb3oBanue kapOOHATOB B
OBITY, MEJIUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHBIE MOHATUS 00 OPraHMYECKHX BEIIECTBaX KaK O COCAUHEHHUAX yriepoja (MeTaH, 3TaH,
STWIIEH, alETWIEH, 3TaHOJ, INIMLEPHUH, YKCyCHas KuCioTa). Mx cocmae u Xumuueckoe cmpoeHue.
[TonaTe 0 OMOJNIOTMYECKM Ba)KHBIX BEIIECTBAX: JKUPax, OeJKax, yriaeBoJax — M UX POJH B KU3HU
yesoBeKa. Mamepuanvbrhoe eOUHCME0 0peaHUuecKux U HeOP2aHU4ecKux coOeOUHeHul.

Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, MoiydeHHe U mnpuMmeHeHue. CoeauHeHUs
KpemMHHU B mpupone. OOmmue mnpexacraBieHuss o0 oxcuue kpemuus (IV) m kpemHHEBOH Kuciore.
Cunukatel, UX HCIOJIb30BAaHHE B OBITY, MEAWLMHE, MPOMBIIIJICHHOCTU. BajcHeuwue cmpoumenbHule
mamepuansl:  Kepamuka, Ccmeknio, yemenm, Oemon, dcene3obemon. IIpobnemwvr be3onacrHozo
UCNONb306AHUS CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU IHCUSHUL.

XUMHUECKUH HKCHEPUMEHT: HU3yueHHE OOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOICTB COJSHOMN
KHUCJIOTBI; TPOBEJCHUE KAUYECTBEHHBIX pPEAKIMHA Ha XJIOPHI-MOHB W HaOJIOJEHHE TNPU3HAKOB HX
MPOTEKAHUS; OMBITHI, OTpaXKarolue (GU3NYECKUe U XMMUYECKHE CBOMCTBA T'aJOTC€HOB U MX COCTUHEHUMN
(BO3MOXKHO HCIIOJIb30BAaHHE BHCOMATEPHANIOB); O3HAKOMIICHHE ¢ 00pa3lamMu XJIOpUAOB (TajJOreHUIOB);
O3HAKOMJIEHHE C 00pa3lamu cepbl U €€ COeUHEHUSIMHU (BO3MOXKHO HCIOJIh30BAHUE BUAEOMATEPHUAIIOB);
HaOIoIeHue Tporiecca OOYIJMBaHMUS caxapa IMoj JCHCTBHEM KOHILIEHTPUPOBAHHOM CEPHOM KHCIOTHI;
U3yYeHNe XUMHUECKUX CBOMCTB pa30aBIeHHOI CEpHO KUCIIOTHI, MPOBEICHHE KAaYeCTBEHHOM peakIiy Ha
cynb(ar-uoH U HaONIOEHUE MpHU3HAKAa €€ MPOTEKaHMS; O3HAKOMIJICHHE C (PU3MUYECKUMH CBOMCTBaMHU
a30Ta, hocdopa u UX COeAMHEHUN (BO3MOXKHO HCITOJIb30BaHHUE BUICOMATEPHATIOB), 00pa3iaMu a30THBIX
u ¢ochopHBIX ynoOpeHuil; monydeHue, coOupaHue, paclo3HaBaHHE W U3yUYEHHE CBOICTB aMMHAaKa;
NPOBEICHUE KAYECTBEHHBIX PEAKIMHA Ha HOH aMMOHHUS M ¢ochaT-uOH U H3y4YEeHUE MPU3HAKOB HX
IIPOTEKaHUs, B3aUMOAECUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIbl0  (BO3MOYKHO
MCTOJIb30BAaHUE BHUIEOMATEPUAIIOB); M3YUYCHHE MOJENeH KPUCTALIMUECKUX PEIETOK anMasa, rpadura,
¢byiepeHa; 03HaKOMJICHHE € MPOLECCOM aICOPOIIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM IPOTHBOra3a; MOJIy4YeHUE, COOMpaHKe, PACIIO3HABAHNWE U M3yUEHHE CBOMCTB YIJIEKHUCIIOTO
rasa; NpoBEJCHUE Ka4eCTBEHHBIX pEakIMii Ha KapOOHAT- W CHJIMKAT-MOHBI M MU3YYECHHE MPU3HAKOB HX
IIPOTEKAaHUs;  O3HAKOMJIEHME C  NPOAYKIMEW  CWIMKAaTHOM  INPOMBIIUIEHHOCTH;  pELICHHE
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHele HeMeTalulbl U UX COEAUHEHUS».

Metanibl M MX COeIMHEHUS

OOmast XapakTepUCTHKa XHMHYECKHUX JJIEMEHTOB — METaJUIOB HAa OCHOBAaHMHM HX IIOJIOKEHUS B
[lepuoanueckoii cucteme xumuueckux sneMeHtoB J[. . MenaeneeBa u crpoeHusi atoMoB. CTpoeHue
MeTaJlJIOB. MeTrajuinyeckasi CBA3b U METAUIMYECKAss KPUCTAUIMYECKash PEIIETKA. DIEKTPOXUMHUYECKHUM
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psan HanpsbkeHHH MetayuioB. PuU3MUeckue M XUMHUYECKHE CcBoiicTBa MeTayuioB. OOmue crnocoObl
MOJIy4eHHUs MeTauioB. [IOHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnagsl (CTallb, 9yTYH, TIOPATIOMUHUN, OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[[lemounble MeTaiuibl: mojoxkeHue B Ilepuommueckoil cucreme xumudeckux osnemeHros I, .
Menpeneesa; CTpo€HHE X aTOMOB; HaXO0XJIEHUE B Ipuponae. PU3NUeCKUe U XMMUYECKHE CBOWCTBA (Ha
npumepe Hatpus ¥ Kanust). OKCUIIBI U TUIAPOKCUBI HATPUS U Kanud. [[puMeHeHue 1meaouHbIX METaioB
U UX COEIUHEHUI.

[[lenoyHO3emMENBHBIE METAJUIBI MarHui M KajdplUWil: nosnokeHue B [lepuoanueckoit cucreme
XuMH4YecKuX d5eMeHTOB /. M. MeHeneeBa; cTpoeHHE UX aTOMOB; HaxX0XKJAEHUE B Ipupojac. Pusndeckue
U XHUMHYECKHE CBOWCTBAa MarHus W Kaublus. Baxheilmme coeauHeHUs KanbIUs (OKCHUJ, TUIPOKCHI,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuil: nonoxenue B llepuoguueckoit cucreme xmmuueckux sneMeHtoB [l 1. Menpaeneesa;
CTPOCHHE aTOMa; HaxoxJeHue B npupone. Dusuyeckue U XUMUYECKHE CBOMCTBA QJIIOMUHUSA.
AM(oTepHbIe CBOMCTBA OKCHJIA M THIPOKCUAA ATIOMUHUSI.

Kenezo: monoxenue B Ilepmonuueckoir cucreme xumuueckux d3nementoB J[. M. Menpaeneesa;
CTpPOEHHME aToOMa; Haxo)KJIeHue B npupone. Pusmueckue M XUMHUYECKHE CBOHCTBa Xkene3a. OKCHIbI,
runpokcuabl u conu xenesa (I1) u sxenesa (III), ux cocra, cBoOICTBa U MOTyYCHUE.

XUMHUECKUH 3KCIIEPUMEHT: O3HAaKOMJIEHHE ¢ O0Opa3llaMyd METaUIOB M CIUIaBOB, MX (PU3UUYECKUMHU
CBOMCTBaMM;  M3YUEHHE  pE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), OCOOGHHOCTEW B3aUMOJICHCTBUSI OKCHAA KANbIHMS W HATPUS C BOJOH (BO3MOXKHO
HCII0JIb30BaHNE BUJIEOMATEPUAIIOB); UCCIIEJOBAaHUE CBOMCTB JKECTKOM BOJBI; ITPOLIECCa TOPEHUS JKelle3a B
KHCIIOpOZie (BO3MOXHO HCIOJb30BAaHUE BHIEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS KayeCTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kajablus, amomMuHus, nuHka, sxeneza(ll) wm xenesa(Ill), memu(Il));
HAONIIO/ICHUE W ONKCAHHWE TMPOILECCOB OKPAIIMBAHUS IJIAMEHH HOHAMU HATPHS, KU W KaJIbIHS
(BO3MOXXKHO HCIIONIb30BaHME BHJEOMATEPHANIOB); HCCIIEAOBaHUE aM(OTEpHBIX CBOICTB THAPOKCHIA
QIIOMUHUS U THAPOKCUJIA IIUHKA; PEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 10 Teme «Baxkneilne Meramibt
U UX COCIUHEHHUSD.

XuMus U OKpY:KamoLias cpeaa

HoBsie Matepuaiibl 1 TexHONOrMU. BelecTBa 1 Marepraibl B IOBCEAHEBHOM KU3HU YEJIOBEKA. XUMHUS
U 3710poBbe. besonacHoe HCmonp30BaHMe BEUIECTB U XMMHUYECKUX peakuuid B ObITy. [lepBast momonis npu
XUMHUYECKHUX OKOrax M OTpaBieHHUSIX. OCHOBBI IKOJIOTMYECKON I'PAMOTHOCTU. XUMHUECKOE 3arpsA3HEHHE
OKpy>Karole cpeabl (mpenenbHas AomnycTtuMas KoHueHtpauus Bemects — I[I/IK). Ponp xumuu B
pEILIEHUH YKOJIOTHYECKUX MTPOOIIeM.

[IpupoaHbIe UCTOYHUKH YTIIEBOAOPOIOB (YToib, IPUPOIHBIN ra3, He(Th), IPOAYKTHI UX MEpPepabOTKH,
UX POJIb B OBITY ¥ POMBIILIEHHOCTH.

XUMHUECKUH OKCIEPUMEHT: H3ydeHHe oOpas3loB MaTepuanoB (CTEKJIO, CIUIaBbl METaJUIOB,
IIOJINMEPHBIE MaTepUAIIbI).

MexnpeamMeTrHblie CBA3U

Peanuzanus MeXNpeOMETHBIX CBSI3€ IMPU M3YyYEHUM XMMHMHM B 9 KilacCe OCYILECTBISIETCS 4epe3
HCIOJIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSITHA, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUISL OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAY4HbIM (DakT, TMIOTE3a, 3aKOH, TEOpHUs, aHAIM3, CUHTE3,
KjIaccuukanus, MepuoAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, U3MEPEHHUE, MOJIEINb,
SBJICHHUE, TAPHUKOBBIHN 3()(HEKT, TEXHOIOTHsI, MaTEPUAIIbI.

®duzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], U30TOMbI, PaJHMOAKTUBHOCTD,
MOJICKYyJla, JJIGKTPUYECKUI 3apsiji, NPOBOAHMKH, TOJTYHPOBOJHHUKH, IMIJICKTPUKH, (DOTORIIEMEHT,
BEIIECTBO, Telo, O0O0BEM, arperaTHoe COCTOSHHME BEIECTBA, Ta3, pPacTBOpP, PaCTBOPUMOCTb,
KpUCTAINIMYECKasl penIéTka, CIUIaBbl, (U3MUYECKHUE BEIMYMHBI, CIUHHIBI WU3MEPEHHs, KOCMUYECKOEe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi:  gorocuHTe3, apixaHue, Ouocdepa, IKOCUCTEMa, MHUHEpaIbHbIE  yIOOpEHUs,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TTOPO/bI, MOJIE3HbIE HCKOMAaeMbIe, TOILIHBO,
BOJIHBIE PECYPCBI.

184



IINIAHUPYEMBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThl

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IMPOrpaMMBbl OCHOBHOTO 00mIero oOpa3oBaHUS TOCTUTAIOTCS B
Xxone oOy4yeHHs XMMHU B EIMHCTBE Y4eOHOH M BOCIUTATEIbHOM aesTenbHOCTH OpraHuzanuud B
COOTBETCTBUHM C TPATUIMOHHBIMH POCCHUMCKUMHU COIIMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSIMU, TIPUHATHIMU B OOILIECTBE MpaBUJIAMH U HOPMAaMHU MOBEACHHS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AIIUN 00YYaOLTHXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IaTpuoTHYecKOro BOCHUTAHUA

1) IICHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY M HAayYHOMY
HaCJIeINI0, TOHUMaHMS 3HAYCHHUs XMMUYECKONH HayKd B )KM3HHM COBPEMEHHOTO OOILECTBa, CHOCOOHOCTH
BJAJIeTh JIOCTOBEpHOH MHQOpMaLueil O TepeloBbIX JOCTHKEHUSX W OTKPBITUSX MHUPOBOH U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpOicTBE MHpa 1 00IIeCTBa;
I'pasxkaaHckoro BocnuTaHus

2) mpeAcTaBICHUS O COLMAIBHBIX HOpPMaxX M MpPaBUJaX MEXINYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJE3HOH, Yy4eOHO-MCCIeT0BATEIbCKOM,
TBOPYECKON W JIPYTUX BUAAX JESITEIBHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOH AEATEIbHOCTU
IpU BBINOJHEHUM YYEOHBIX, IMO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUH XUMHUYECKUX 3SKCIIEPUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOINOHHMMAHHMIO W B3aUMOIIOMOINM B IPOLIECCE ITOMH
yueOHOI N1eATeIbHOCTH; TOTOBHOCTH OIIEHHMBATh CBOE MOBEACHHE M IOCTYNKH CBOMX TOBAapHUILEH C
MO3HIIMY HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUN TOCTYIKOB;

LleHHOCTH HAYYHOI0 MO3HAHUSA

3) MHpPOBO33PEHUYECKUX MPEICTABICHUI O BEIIECTBE M XMMHUYECKOH PEAKIMH, COOTBETCTBYIOIIHUX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJISIIOIIMX OCHOBY JJIsl MIOHUMAHUS CYITHOCTH HayYHOMH
KapTUHBI MHUpA; MPEJCTaBICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS IMPHUPOJIBI, B3aUMOCBS3SIX
YeJI0BEKa C IIPUPOAHOU CPEAOH, O POJIM XUMHUH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHHUH 110 XMMHUHU, HEOOXOIUMBIX
111 OOBSICHEHUS Ha0JI0JaeMbIX IIPOIIECCOB U SIBJICHUH;

5) mno3HaBaTenbHOM, HMHOOPMAIIMOHHOW M YHUTATENbCKOM KYyJIbTYyphl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITENIbHOW  paboOThl C yYEOHBIMH TEKCTaMM, CIPAaBOYHOM JUTEPaTypoil, JOCTYIMHBIMHU
TEXHUYECKUMHU CPEACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uwHTepeca K OOY4YEHHI0O W TIO3HAHWIO, JIOOO3HATETBHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM0o00pa30BaHMIO, TPOEKTHOW M HCCIEIOBATEIICKOM JIEeATENIbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HaIpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

@ opMHPOBaHNS KYJbTYPbI 310POBbS

7) OCO3HAaHUS LIEHHOCTH >XU3HHU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO, YCTAaHOBKHM Ha
30POBBII 00pa3 KM3HHM, OCO3HAHUS IOCIEACTBUI W HENPUATUS BPEIHBIX MPHUBBIYEK (yHoTpeOseHus
aJIKOTOJIs1, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIOACHHUS MPaBMII 0€30MaCHOCTH MPHU OOpaIleHUU
C XUMHYECKUMH BEIIECTBAMH B OBITY U pEalbHOM KHU3HH;

TpyaoBoro BocnuraHus

8) nHTEepeca K MPAKTUYECKOMY HM3YyUEHHIO MPOQEcCHii U TpyAa pa3IuYHOro poja, YBaKEHHE K TPYAY H
pe3yibTaTaM TpPYIOBOH AEATENHHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHS MPEeIMETHBIX 3HAaHUH MO
XMMHUH, OCO3HAaHHOTO BBHIOOpA WHAWBUAYAJIbHOM TPACKTOPUHM TMPOJODKEHUs OOpa3oBaHHUsA C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEeIIHOM
npo(ecCHOHATIBHON AEATENbHOCTH M Pa3BUTHSA HEOOXOAMMBIX yYMEHHIA; TOTOBHOCTH aJalTUPOBATHCS B
npodeccHoHaIBHOM cpeae;

JKOJIOTHYEeCKOI0 BOCIIUTAHUS

9) BKOJIOrMYECKH 11e1eco00pa3sHOro OTHOMICHUS K MPUPOe KaK NCTOYHUKY KM3HU Ha 3emiie, OCHOBE e
CYIIECTBOBAaHUs, IMMOHMMAaHHMA LEHHOCTH 3J0POBOTO M OE30MacHOro oOpa3a >KU3HU, OTBETCTBEHHOTO
OTHOUICHUS K COOCTBEHHOMY (PHU3MYECKOMY M TICHXMYECKOMY 3/I0pOBbIO, OCO3HAaHHUsS IICHHOCTH
COOMIOZICHUsT TIpaBHJ O€30MacHOrO TOBEACHUS IMpH PadOTe C BEIIECTBAMHU, a TAaKKE B CUTYaIUX,
YTPOXKAIOIIMX 3/I0POBBIO U JKU3HU JIIOICH;
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10) cmocoOHOCTH TPUMEHSATHh 3HAHMA, IMOJydyaeMble NMPU HM3YYCHHH XHMMHU, Ui pEIleHHs 3ajad,
CBA3AHHBIX C OKpYXKalolled IPUPOJHOM CPENOM, IOBBIIMICHUS YPOBHS 3KOJIOTMYECKOW KYJBTYpHI,
OCO3HAHMA TJIO0ATBHOTO XapakTepa HSKOJIOTMYECKUX IMpOoOJIeM U TMyTed HX pelIeHUs IOCPEICTBOM
METOJI0B XUMUU;

11) »9KONOrMuYecKoro MbIIUIEHUS, YMEHMS  PYKOBOJACTBOBAaTbCi MM B  II03HABATEIbHOM,
KOMMYHHKATUBHON U COLIMAJIBHOM ITPAKTHKE.

MeTtanpeamMeTHbie pe3yJIbTaThI

B cocraBe MeTanpenMeTHBIX Pe3yIbTaTOB BBIACIAIOT 3HAYMMBbIE JUIsI (JOPMHUPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIe TIOHATHS (3aKOH, TEOpHUs, NPUHIHI, THIO0Te3a, (PakT, cucTeMa, IpoIecc, SKCIePUMEHT U
1p.), KOTOPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEIMETax M IMO3BOJSIOT Ha OCHOBE
3HAaHUHM U3 3TUX MpPEeIMETOB (POPMUPOBATH IPEJCTABICHHE O IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U
YHUBEpCaJbHbIE y4eOHbIE NeHCTBUS (IMO3HABAaTEIbHbIC, KOMMYHHKAaTHBHbIC, PETYJISTUBHBIC), KOTOPHIE
obecrieunBarOT (HOPMUPOBAHHE TOTOBHOCTH K CAaMOCTOATEIBHOMY IIAHUPOBAHUIO M OCYILECTBIICHUIO
y4eOHOM JeSTeIbHOCTH.

MertamnpeaMeTHble pe3yJbTaThl OCBOCHHMS O0Opa30BaTENbHOW NPOTpaMMbl IO XHUMHU OTPAXKAIOT
OBJIaJICHUE YHUBEPCAIBbHBIMU [103HABATEIbHBIMU I€HCTBUSMHU, B TOM YHCIIE!
ba3oBbIMH JIOrHYeCKHUMH e CTBUAMHU

1) yMeHHeM HMCHOab30BaTh MPUEMBI JOTMYECKOTO MBIIIJIEHUS NIPU OCBOCHUM 3HAHWUW: PacKpbIBaTh
CMBIC]I XMMHUYECKUX MOHATHH (BBIIEIATh MX XapakKTEpHbIE INPU3HAKH, YCTAHABIMBATH B3aHMMOCBS3b
C IpYTMMH TIOHSATHSMH), MCIIOJIb30BaTh TMOHATHA A OOBACHEHHUS OTIENbHBIX (PAaKTOB U SBIICHUIA,
BbIOMpATh OCHOBaHMS M KPUTEPUHU ISl KIACCU(PHUKAIIMN XMMUYECKUX BEIIECTB M XMMUYECKHX peaKluii;
YCTaHABJIMBATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH HM3YyYEHHs; CTPOUTH JIOTMYECKHE
paccykaeHus (MHIyKTUBHbIE, 1€ TyKTUBHBIE, 10 aHAJIOTMH); 1E1aTh BBIBOJbI U 3aKJIIOUECHHUS;

2) yMEHHMEM TMPUMEHITh B TIpollecce IO3HAHUS NOHATUS (IPEIMETHbBIE W METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOEIH, UCIIOIb3yEeMbIe B XUMHH, TPE0OPa30BbIBATh IIMPOKO MPUMEHSIEMbIE
B XUMHH MOJIETIbHBIC TPEACTABICHUS — XUMHUECKUI 3HAK (CUMBOJ 3JIEMEHTA), XUMHUecKas opmyia u

ypaBHEHHE XHMHUYECKOM pEaKUUu — TpPU pEIICHUH yueOHO-TIO3HABATEIbHBIX 337ay; ¢ YYETOM ITHX
MOJICJIBHBIX IIPEJCTaBICHUN BBIABIATE M XapaKTEPU30BaTh CYIIECTBCHHBIC IIPU3HAKU H3Y4aeMbIX
O0OBEKTOB — XMMHYECKHX BEIIECTB M XHWMHUYECKHUX pEaKUUil; BBIABIATH OOIIME 3aKOHOMEPHOCTH,

NPUYMHHO-CJICICTBEHHBIE CBSI3M M IPOTUBOPEUMS B M3Y4Ya€MbIX MPOLECCAX U SBICHUSX; NpeaaraTh
KPUTEPHH JJIS BBISIBICHUS 3THX 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA; CAMOCTOSTENILHO BBIOMPATh CIIOCO0
pemieHust y4yeOHOM 3ahaun (CpaBHHMBAaTh HECKOJIBKO BapHAHTOB pELICHMs, BbIOMpaTh Hamboiee
MOJIXOASAIINHN ¢ YYETOM CaMOCTOSITETILHO BBIZICICHHBIX KPUTEPHEB);

ba3oBbIMH HccI€10BATEIBCKUMH 1eHCTBUAMHU

3) yMEHHEM HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI i (OPMHPOBAHUS THIIOTE3Bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHHH;

4) nmnpuoOpeTeHue OmbITa M0 IUIAHUPOBAHUIO, OPTaHU3alMM M TPOBEICHUIO YUYEHUYECKUX
HKCHEPUMEHTOB: YMEHHE HaOJII0JaTh 3a XOJOM HpOIecCa, CaMOCTOSTEIbHO IPOTHO3HPOBATH €ro
pe3yabTar, (OpMyIMpOBaTH OOOOIIEHUS M BBIBOJBI 10 pe3yJbTaTaM MpPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMS, COCTABIATH OTUET O MPOJIEIaHHON paboTe;

Padoroii ¢c nngopmanuei

5) ymMeHueM BbIOMpaTh, aHAIM3UPOBATH M MHTEPIIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUJOB U (hopm
NPEJCTABICHUS, MOJIy4aeMyI0 U3 Pa3HBIX MCTOYHHMKOB (HAy4HO-TOIYJISIpHAs JIMTEpaTypa XUMUYECKOTO
COJIep KaHus, CIIpaBOYHBIE MOCOOMs, pecypchl HTepHeTa); KPUTUYECKH OIICHWBATh MPOTUBOPEUHUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

6) yMEHHEM MpPUMEHSTh pPA3TUYHBIE METOJbl M 3alpoChl NPU IMOHMCKE M OTOOpe HMH(OpMAIMH H
COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX [UIS BBINOJHEHHUS YYeOHBIX M IO3HABATEIbHBIX 33734
ONpENEeNIEHHOIO  THUIA; TMPHOOpETeHHE OmbiTa B  OOJACTH  HUCHOJb30BaHUS  HMH(OPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJaJeHUE KYyJbTYpOl aKTUBHOTO HCIOJb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM; CaMOCTOATEIBHO BHIOMPATh ONTUMANIbHYIO (OpPMY IpelCTaBICHUS MHPOPMALUU U
WUTIOCTPUPOBATh pELIacMble 3aJauyd HECIOKHBIMM CXEMaMM, JAWarpaMMamMu, JIpyTuMu (opmamu
rpaduKu 1 UX KOMOMHAIUSIMH;
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7) yMeHHEeM WCIOJb30BaTh W AaHAJIU3UPOBATh B IIpolecce YUeOHOH M HCCIIeIOBaTENIbCKOM
NESTeIbHOCTH MH(POPMALHUIO O BIMSHUU TPOMBINUIEHHOCTH, CEJIbCKOIO XO3SICTBa M TpaHCIOpTa Ha
COCTOSIHME OKPYKaloLeH IPUPOJHOU Cpebl;

YHuBepcaaibHbIMH KOMMYHUKATHBHBIMH /1€ CTBUAAMH

8) yMmeHueMm 3a/1aBaTh BONPOCHI (B XOJI€ IUAJIOTA W/WIIA JUCKYCCUH) IO CYIIECTBY 00CYXKIaeMOil TEMBI,
(bopMyaHpOBaTH CBOU MPESIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHHUS MPEATIOKEHHOH 3a/1a4H;

9) mpuoOpeTeHHe OmbITa MPE3CHTAUUU pPE3yIbTaTOB BBHIIOJHEHUS XUMHUYECKOTO 3KCIIEPHUMEHTA
(;mabopaTopHOro ombITa, JAOOPAaTOPHOM pPAaOOTHI MO HCCIEAOBAHUIO CBOWCTB BELIECTB, Y4EOHOTO
IIPOEKTA);

10) 3amHTEpECOBAaHHOCTh B COBMECTHOH CO CBEPCTHUKAMU IIO3HABATEIBHOM M HCCIEI0BATENIbCKON
JESATENbHOCTH TpPU PEUICHUHM BO3HHMKAIOIIMX MpoOJeM Ha OCHOBe ydéra OOIIUMX WHTEPECOB U
COTJIACOBAaHUS MO3UIMKA (00CYXIeHHsS, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbBD», KOOPIAMHAIUSI
COBMECTHBIX JCHWCTBUIL, OTpe/ieJICHNEe KPUTEPUEB TI0 OLIEHKE KaueCTBa BHIIIOJHEHHOM paboThI U JIp.);
YHuBepcaabHbIMH PeryJIATHBHBIMH AeHCTBUSIMU

11) ymeHHMEM CcaMOCTOSTENBHO ONPENENATh LENH AEATEIbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATS,
KOHTPOJMPOBATh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO NESATEIBHOCTH, BBHIOMpaTh Hamboiee
3¢ dEeKTUBHBIE CITOCOOBI pelIeHHs YUeOHbIX M MO3HABATENIbHBIX 33/1a4, CAMOCTOSATEIEHO COCTABIATh MU
KOPPEKTUPOBATh MPEIJIOKEHHBIM aJITOPUTM ACUCTBUU IIPU BBINOJIHEHUU 3aJaHUM C y4ETOM I1OTYUYEHUS
HOBBIX 3HAaHUU 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKLHUAX; OLEHHBATH COOTBETCTBUE
IIOJIy4E€HHOT'O pe3yjbTaTa 3asBICHHON LIETH;

12) yMeHueM UCnoab30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPEUIaracMble B yCJIOBUM 3a1aHUM.
IIpenmeTHbIe pe3yJIbTaThI

B cocraBe mpeaMETHBIX pe3ysIbTaTOB IO OCBOCHHUIO 00s3aTENBHOTO COAEP)KAaHUS, YCTAaHOBICHHOTO
JaHHOW paboyeil MpOrpaMMoOi, BBIZCISIOT: OCBOCHHBIC OOYYAIOUIMMMCS HAayYHbIE 3HAHHS, YMEHHS U
CHOCOOBI JIeHCTBUH, crenupudIecKue sl MpeaMeTHor obnactu «XHUMHS», BHIBI JEATEIBHOCTH IO
MOJYYEHUI0O HOBOTO 3HAHMA, €r0 WHTEpHpeTally, NPeoOpa3oBaHUIO M NPUMEHEHHIO B PA3TUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

[IpenmeTHbIe pe3yibTaThl NPEACTABICHBI MO rojaM OOyuYeHHs U OTpakaroT CHOPMUPOBAHHOCTH Yy
00yYaromuxcs CIEIYIOUINX YMEHHM:

8 KUIACC

1) packpvieamsb cmbici OCHOBHBIX XMMHYECKUX TOHSATHUN: aTOM, MOJEKyJIa, XUMUYECKUM SIEMEHT,
MPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, CMECh (OJAHOPOJIHAs W HEOJHOPOJIHASA), BaJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAasi M MOJIEKYJIIpHas macca, KOJMYECTBO BEIIeCTBa, MOJIb, MOJSIpHAs Macca,
MaccoBasi JIOJISI XUMUYECKOTO JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, OKCHUJ, KHCIIOTa, OCHOBAaHUE,
COITb, AIEKTPOOTPHUIATEILHOCTD, CTETICHbh OKHCICHUS, XUMUYECKasi PeakIus, KIacCUupUKaLUs PeaKIIHii:
peaKiuu COCIWHEHUS, PEaKIHUU pPa3JIoKEHUS, pEaKlIUd 3aMEIIeHUs, peakiuu OOMEHa, JK30- U
SHIOTEPMHUUYECKUE PEAKIUHU; TEeTUIOBOW 3(PQeKT peakmuu; sSApO aroma, SIEKTPOHHBIM CIIOW aroma,
aTOMHasi opOuTanb, paguyc aromMa, XMMHUYECKas CBs3b, MOJIAPHAS W HEMOJIApHAsT KOBAJCHTHAsI CBS3b,
WOHHAs CBsI3b, UOH, KATHMOH, aHUOH, PACTBOP, MAacCOBasl J10Js BeleCTBA (IIPOLICHTHAsT KOHLIEHTpALus) B
pacTBopE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH (CM. M. 1) U OpUMEHSTh 3TH
MOHSTHUS [IPU ONMKMCAHUU BEIIECTB U UX MPEBPALICHUN;

3) ucnonvzoéamb XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBieHHS (OpPMyN BEIIECTB M YpaBHEHHI
XUMHUYECKUX PEAKIIU;

4) onpedensims BaNCHTHOCTh AaTOMOB 3JIEMEHTOB B OHHAPHBIX COCIUHEHUSX; CTEHCHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHECHUSX; IPUHAIICKHOCTD BEIIECTB K ONPEACIEHHOMY KIacCy COSTUHEHHMA
o Gopmynam; BUJ XUMUYECKON CBS3H (KOBAJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTMHCHUSX;

5) packpwvisams cmwvicn [lepuonuueckoro 3akona J[. M. MenpaeneeBa: 1eMOHCTPUPOBATH MOHUMAHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX NOJIOKEeHUS B Ilepuoamueckoit
CUCTEME; 3aKOHOB COXPAaHEHHMSI MACChl BELIECTB, OCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHUS,
3aKOHa ABOTAnpoO; onucvleams u xapakmepuzosams TadnudHyto (opmy Ilepuoamueckoil cucTeMbl
XUMHYECKUX OJJIEMEHTOB: pa3jnyaTh IMOHATHS «rjaBHas mnoarpynmna (A-rpymma)y ©u - «moOodHas
noarpynna (b-rpynma)», Mansie U OOJbIINE MEPUOBI, COOMHOCUMb 0003HAUCHUS, KOTOPHIE UMEIOTCS B
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tabmune «I[lepmomuueckas cucremMa xuMudeckux oayeMmeHToB [ M. MenpeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUECKUX JJIEMEHTOB (COCTaB M 3apsij siapa, oOliee 4Yucio
AJIEKTPOHOB U PACTIPEAEIEHUE UX TI0 AIEKTPOHHBIM CIIOSM);

6) kraccuguyuposams XUMUYECKHE FIEMEHTHI; HEOPTaHMUECKUE BEIIECTBA; XMMUYECKHE Peakiiu (110
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKLIUHU BEIIECTB, MO TEINIOBOMY 3P PEKTY);

7) xapaxmepuzoeams (onucviéamy) OOLIME XUMHUYECKHUE CBOMCTBA BEUIECTB Pa3IMYHBIX KJIACCOB,
MOATBEP)Kasl OMNMCAHWE MPUMEPAMU MOJIEKYJSIPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XMMHUYECKUX
peakuuii;

8) npocnozuposams CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa; BO3ZMOXXHOCTHU
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUIN B Pa3IMUHbBIX YCIOBUSX;

9) eviuucaamb OTHOCUTEIBHYI0 MOJIEKYJSPHYI0 M MOJISIPHYIO MacChl BELIECTB; MACCOBYHO JIOJIIO
XMMHYECKOT0 3JIEMEHTa 10 (hOpMyJie COCIMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PacTBOPE; MPOBOAUTH
Pacy€Tsl 10 YPAaBHEHUIO XMMUYECKON PEaKIUU;

10) npumensims OCHOBHBIE ONEPALMH MBICIUTEIBLHON AESITEIBHOCTH — aHAJIW3 U CUHTE3, CPAaBHEHHUE,
000011IeHre, CUCTEeMAaTH3aINI0, KIacCU(UKALUIO, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBS3eH — i
U3Y4YEHMsI CBOMCTB BELIECTB U XHMHUYECKUX PEaKLMH; €CTECTBEHHO-HAY4YHbIE METOABl IO3HAHUS —
Ha0JI0IeHNe, U3MEPEHUE, MOICTMPOBAHUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN);

11) creoosams mpaBmiiaM MOJNB30BAHUS XUMHYECKON MOCYAOH M 1a00paTOpPHBIM 00OpYAOBaHHEM, a
TaKkXKe MpaBujaM OOpAaILIeHHUs C BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLIMSMHU I10 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HBIX BELIECTB (BOJOpOAA U
KHCJIOPO/JIa), PUTOTOBJICHUIO PACTBOPOB C OMPEEIEHHON MacCOBOW JoJied PacTBOPEHHOIO BEILECTBA;
IUIAHUPOBAaTh M IPOBOJAUTH XUMHYECKHE 3KCIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOILBIO MHIAUKATOPOB (JIAKMYC, (heHOIPTATICHH, METUIOPAHXK U AP.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIA, UOH,
KAaTHOH, aHHOH, IPOCTOE BEILECTBO, CIOKHOE BEIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD,
CTENEHb OKHUCIICHUS, XMMHUYECKas peakUus, XMMHUYecKas CBs3b, TEIUIOBOW 3(PQEKT peakuuu, MoIb,
MOJISIPHBIA 00BEM, PACTBOP; IEKTPOIHUTHI, HEITEKTPOIUTHI, JICKTPOIUTHUECKAS JUCCOIMALIUS, PEAKLIUU
HMOHHOro OOMeHa, KaTalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pEaKIHH,
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  OKHUCIHUTEIb, BOCCTAHOBHUTEIb,  OKHUCICHUE U
BOCCTAQHOBJICHHE,  aJUIOTPONUS, aMQOTEPHOCTh, XHMHUYecKass CBsS3b  (KOBAJIGHTHAs, WOHHAf,
MeTaJuIn4yecKast), KpUCTALIMYECKass penIéTka, KOppO3us METaJUIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOH
peakuuu, npeaenbHo gonycrumas konuentpamus (II1K) BemecTsa;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. M. 1) W OpUMEHSTh 3TH
MIOHATUS NPU ONMCAHUY BEIECTB U UX MPEBPAILLCHUIA;

3) ucnonvbzoéamb XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBleHHMS (OpPMyN BEIIECTB M YpaBHEHHI
XUMHUYECKUX PEAKIIU;

4) ompedensamb BAIEHTHOCTh W CTENEHb OKHUCICHHUS XUMHUYECKHX OJJIEMEHTOB B COEIUHEHUSIX
Pa3NIUYHOTO COCTaBa; MPHUHAIJICKHOCTD BEIIECTB K ONpPENEIEHHOMY KJIACCy COCIUHEHUH 1Mo (GopMyiaMm;
BUJ XUMHUYECKOM CBsI3U (KOBaJCHTHAs, HOHHASI, METAJUTMYECKAs) B HEOPTaHUYECKUX COCTUHECHUSAX; 3aps]
MOHA M0 XMMHUYEeCKOH (opmylie; XxapakTep Cpeibl B BOIHBIX PACTBOPAaX HEOPraHMYECKUX COEAWHEHHIA,
THII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOTO BEILIECTBA;

5) packpvieams cmuicn Ilepuomnueckoro 3akona JI. WM. MengeneeBa u JE€MOHCTPUPOBATH €rO
NOHUMAaHME: Onucvleamsb U Xapakmepuzoeams TadnuuHylo ¢opmy Ilepuonuueckoil cucTembl
XUMHYECKUX OJJIEMEHTOB: pa3inyaTh IMOHATHS «rjaBHas mnoarpynmna (A-rpymma)y ©u  «mobodHas
noarpymnna (b-rpynmna)», Manbsie u OonbIINE TEPUOIBI; COOMHOCUMb 0003HAYCHHUS, KOTOPhIE UMEIOTCS B
NEPUOINYECKOI TalnuIe, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHMS aTOMOB XMMHUYECKHX 3JIEMEHTOB
(cocraB u 3apsn sapa, oOIIee YHCIO 3IEKTPOHOB M pPACHpelesieHHEe HMX MO 3JCKTPOHHBIM CIIOSM);
00vACHAMb O0IIEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COEJAMHEHHH B mpejaenax
MaJIbIX TIEPHUOJIOB U TJIaBHBIX HOATPYIII C yUETOM CTPOCHUS X aTOMOB;

6) Kraccuguyuposams XUMUYECKUE FIEMEHTHI; HEOPTaHMUECKUE BEIIECTBA; XMMUYECKHE PeakIiu (110
YHCITY U COCTaBY YYacCTBYIOIIUX B PEAKLIMHU BEUIECTB, IO TEIIOBOMY 3((deKTy, 0 U3MEHEHUIO CTeTeHeil
OKHCJICHUS XMMUYECKHX 3JIEMEHTOB);
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7) xapaxmepuzoeams (onucvieams) oOIMKE U CHEUU(UUIECKHE XHUMHUYECKHE CBOMCTBA IMPOCTBHIX H
CIIO)KHBIX BEIIECTB, IOATBEPXKAas OIUCAaHUE TPUMEpPaMH MOJEKYJSPHBIX W HMOHHBIX YpaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

8) cocmasnams ypaBHEHUS >IEKTPOIUTHUECKON TUCCOIMALMU KUCIIOT, LIEJI0YeH U COJeil; MONHbIe U
COKpaIEHHBIE YPAaBHEHUS pEaKIUii HOHHOrO OOMEHa; YpaBHEHHUsS peakifid, MOATBEP KIAIOIINX
CYIIECTBOBaHHME T€HETHUECKON CBSA3M MEK/Y BEIIECTBAMH Pa3IMYHBIX KIJIACCOB;

9) packpvieamsb CYUTHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMHA MOCPEACTBOM COCTABICHHS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIIHA;

10) npoerosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOXHOCTH MPOTEKAHHS
XMUMUYECKHX MPEBPALICHUN B PA3IMYHBIX YCIOBHSIX;

11) 6biuucasims OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MacChl BEUIECTB; MacCOBYIO JOJIO
XMMHYECKOT0 3JIEMEHTa 10 (HOpMyJie COCIMHEHUS; MACCOBYIO JOJIO BEIIECTBA B PacTBOPE; MPOBOAUTH
Pacy€Tsl 10 YPAaBHEHUIO XMMUYECKON PEaKIUU;

12) credosams mpaBUiiaM TOJIB30BAHUS XUMHYECKOH MOCYAOH M 1a00paTOpPHBIM 000OpYyAOBaHHEM, a
TaKXKe MpaBujaM OOpAaILIeHHUs C BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLIMSMHU 110 BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYECHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKUCIIOrO Ta3a);

13) nposooums  peakuum, TOATBEPKIAIONINE KAYECTBEHHBI COCTAaB  pa3jMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpPHA- OpoMUA-, HOAUNI-, KapOoHaT-, pocdar-, cunukar-, cyabgart-,
THJPOKCU/I-UOHBI, KaTHOHBl aMMOHHMS ¥ HOHBI H3YYEHHBIX METAJUIOB, MPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BEIIECTB;

14) npumensams OCHOBHBIEC ONEPAIIMU MBICIUTEIBLHON AEATEILHOCTH — AHAJIN3 U CHUHTE3, CPABHEHUE,
00001IeHN e, CUCTEMATH3aINIO, BBISBICHUE NMPUYMHHO-CICICTBEHHBIX CBSA3EH — Ui M3Y4YEHHUs] CBOMCTB
BEIIIECTB U XMMUYECKUX PEaKIMi; €CTECTBEHHO-HAY4YHbIE METO/Ibl O3HAHUS — HAOIIOACHUE, H3MEPEHUE,
MOJICTUPOBAaHHE, SKCIICPUMEHT (peabHbIi 1 MBICJICHHBIH).

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

8 knace
Ne Kox-Bo Tema ypoxa Bo3smozkHocTh
ypOKOB HCIIOJb30BaAHUA
20P, YMM
1. 20 [TepBOoHaYaIbHBIE XUMUYECKUE TTOHSITUS https://resh.edu.ru/
2 18 Baxxueiinme npecTaBUTeId HEOPraHMYECKUX BEIIECTB subject/29/8/
3. 20 Ileproanueckuii 3akoH u Ilepuoanueckas cucrema
xumuyeckux aemenToB .M. Menneneea. Ctpoenue
aTOMOB. XUMHUECKast CBsI3b. OKUCIUTETHHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH.
4. 10 MexIpeamMeTHbIe CBSI3H
68 Hroro
9 knacc
Ne | Kou-Bo Tema ypoka Bo3smozkHoCTh
4acoB HCIIOJIb30BaAHUA
20P, YMM
1. 3 [ToBTOpEHME https://resh.edu.ru
2. 14 BemecTBo 1 XuMHuuecKkas peaxius /subject/29/9/
3. 25 Hewmeranibl ¥ UX COeIMHEHUS.
4. 17 Metajuibl ¥ UX COEAUHEHHS.
5. 3 X¥MHS U OKpY’Karolas cpena
6. 6 Me:XnpeaMeTHbIE CBSI3U.
68 Uroro
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2.1.8. ®u3uka (0a30Bblil YPOBEHb)

Pabdouas nporpamma no ¢pusuke B 7-9 kjaaccax (0a30Bblil YPOBEHbB).

B 7-9 k1. - 2 4. B HeaedI0.
Hroro: 204 yu.

COJEP)KAHUE

7 KJ1acc

Pasnen 1. ®usuka u €€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
®dusuka — Hayka o npupope. SBineHus npupoisl. dusnueckue sBICHUS: MEXAHUYECKUE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Odusnvecknue BenUUMHBL. M3mepenue ¢usnueckux BenuduH. Dusudeckue mnpubopsl. [lorpemHocTs
n3MepeHuil. MexxayHapoaHas CucTeMa euHULL.
Kak ¢usuka u 1pyrue ecrecTBeHHbIE HAYKH U3y4aloT Npupoay. EcTecTBeHHO-HAY4YHBII METOI TO3HAHUS:
HaOJI0IeHNe, TOCTAaHOBKA HAYYHOTO BONPOCA, BBIABIKEHHE THIIOTE3, HKCIEPUMEHT I0 IPOBEPKE
TUIoTe3, 00BbsICHEHNE Ha0It0JaeMoro siBiieHus. Onucanne GU3NUECKuX SBJICHUN C IOMOIIBIO MOJIEIEH.
Jemoncmpayuu
1. MexaHu4eckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.
2. ®uznyeckre NpuOOPHI U MPOLEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.
Jlaéopamopnvie paéomet u onvimot’
Onpenenenne IEHbI AJICHUS KAl HK3MEPUTEIBHOTO pHoopa.
N3mepenue paccTossHUMN.
N3mepenune 06bEMa XKUAKOCTH U TBEPAOTO Tea.
Onpenenenne pa3sMepoB MabIX TEIN.
N3mepenue temnepaTypsl IPHU IOMOIIY KUIKOCTHOIO TEPMOMETPA U AATYNKA TEMIIEPATYPHI.
IIpoBenenue wucciaenoBaHus O IMPOBEPKE TMIIOTE3bI: NANbHOCTh MOJETA LIapUKa, MYLIEHHOTO
TOPU30HTAIBLHO, TEM OO0JIbIIIE, YeM OOJIbIIe BHICOTA TyCKa.

S

Pa3nes 2. I[leppoHavyaJbHbIe CBEACHHS O CTPOCHHUH BellecTBA
CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIBbI, MX pa3Mepbl. ONBITHI, TOKA3bIBAIOLIUE TUCKPETHOE CTPOCHHE
BELIECTBA.
JIBrxkenue yactull BemiecTBa. CBsi3b CKOPOCTH JBMXKEHMSI 4YAaCTHUI[ C TeMmIepaTypoil. bpoyHoBckoe
nBkenue, uddysus. BzaumoseiicTBrue yacTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAaHUE.
ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEW M TBEPABIX (KPUCTAUIMYECKUX) TEIl.
B3aumocBsI3p MeEXIy CBOWCTBaMU BELIECTB B pa3HbIX arperatHbIX COCTOSHUSIX W HMX ATOMHO-
MOJICKYJISIPHBIM cTpoeHneM. OcOOEHHOCTH arperaTHbIX COCTOSTHHMA BOJIBI.

Jemoncmpayuu

1. HaGmoneHrne 6poyHOBCKOTO IBUKCHHUS.

2. Habmonenue nuddysun.

3. HabGmonenue siBieHui, 0OBACHIIOMNXCS MPUTSKEHUEM HITH OTTAJIKMBAHHEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomot u onvimul

1. Ouenka auameTpa aToMa METOIOM PSAJOB (C UCHOIB30BaHUEM (GoTorpaduii).

2. OnsITHI 10 HAOTIOJCHHUIO TETUIOBOTO PACIIUPEHHS Ta30B.

3. OnbITHI 110 0OHAPY)KEHUIO ACHCTBHSI CHUIJI MOJICKYJISIPHOTO MPUTSKCHHUS.

Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
Mexanudeckoe aBmxeHue. PaBHomepHoe u HepaBHOMEpHOe nBuxKeHue. CkopocTh. CpeaHsisi CKOPOCTh
[P HEPABHOMEPHOM JBHKEHUU. Pacuér myTv U BpeMEeHU IBUKCHUSL.
SBnenue uHepuuu. 3aKOH UHEpUUU. B3aumoaeiicTBre Tell Kak MPpUYMHA U3MEHEHUSI CKOPOCTHU JIBHXKCHHUS

4 o
31ecs U fanee MPUBOAUTCS PaCIIUPEHHBIN epeueHb T1a00paTOPHBIX pabOT U OMBITOB, U3 KOTOPOTO YUUTEIb AeNaeT BEIOOD
10 CBOEMY YCMOTPEHHIO U C Y4ETOM CIMCKA IKCIIEPUMEHTANIBHBIX 3alaHUM, IpeanaraeMeix B pamkax OI'D no ¢usuxe
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Ten. Macca kak Mmepa uHepTHOcTH Tena. IlnotHocts BemiectBa. CBS3b MIIOTHOCTH C KOJIMYECTBOM

MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucTuUKa B3auMmozeiicTBus Ten. Cuna ynpyroctu M 3akoH I'yka. M3amepenue cuibl ¢

IIOMOUIbI0 JTUHAMOMETpaA. SIBIE€HUE TATOTEHUS W cuia TspkecTH. Cuila TSHKECTH Ha APYTHX IUTaHETax

(MC). Bec tena. HeBecomocts. CnoskeHue Chil, HAlIPaBJIEHHBIX 0 OJHOW IpsiMol. PaBHOIEHCTBYOIIAs

cwi. Cuna tpenus. TpeHue cKoabKeHUs U TpeHue nokod. Tpenue B npupoe u rexnuke (MC).

Jemoncmpayuu

HabmioneHrne MexaHMYeCcKOro ABMXKEHUS Tela.

N3mepenue cKkopoCcTH MPSIMOIMHENHOTO ABUKECHHUS.

Habmntonenue siBleHUs! HHEPLIUU.

Habmionenne u3MeHeHus! CKOPOCTH MPU B3aUMOJICHCTBUH Tell.

CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOH.

Jlaﬁopamopnbw padomul u onvimol

1. Omnpenenenne CKOPOCTH PAaBHOMEPHOI'O JBMKEHUS (IIApUKa B XKUAKOCTH, MOJEIN 3JIEKTPUUECKOIO
ABTOMOOMJIS M T. I1.).

2. Ompenenenue cpeHeil CKOPOCTH CKOJIBKEHUSI OPYCKa WK IIapHKa 10 HAaKJIOHHOW TIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO TeNA.

4. OmbITbI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSHKEHUS (eopMaliin) Ipy>KUHBI OT MPHIIOKEHHON
CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBI TPEHMSI CKOJIBKEHUS OT CWJIBl JABICHUS U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

R

[O8)

Pasnen 4. /laBiieHue TBEpPABIX TeJl, :KUAKOCTEH U Ta30B
Hasnenne. CriocoObl YMEHBIIEHUS M YBEIMUYCHHs JaBieHus. JlaBieHue rasa. 3aBUCUMOCTb JaBJICHUS
rasa ot o0béma, Temrneparypsl. [lepenaua gaBneHust TBEPABIMH TEIAMHU, )KUIKOCTSIMHU U Ta3aMu. 3aKOH
[Tackansa. IlHeBMaTMueckue  MalIWHBL. ~ 3aBUCUMOCTh  JIABJCHUS  KHJIKOCTH  OT  IIyOWHBI
I'uapocratuueckuit mapanokc. Coolmatomrecs cocynpl. I napaBinyeckiue MeXaHu3MBbl.
Atmocdepa 3emin u atMochepHoe AaBieHue. [IpHunHbI CyIIeCTBOBAHUS BO3IYIITHONW 000TOUYKH 3eMIIH.
OmnbiT Toppuuennu. M3mepenne armMocepHOro AaBiIeHHA. 3aBHCHUMOCTh aTMOC(HEPHOTO JAaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 11 n3MepeHus: aTMocepHOro AaBICHHUS.
JleiicTBHE MKUAKOCTU U ra3a Ha NOrpyXEHHOE B HUX Teso. BrlTankuparomas (apxuMenoBa) cuia. 3aKOH
Apxumena. [InaBanue ten. BosgyxomnnaBanue.

Jemoncmpayuu

1. 3aBHCHMOCTH aBJIEHUS Ira3a OT TEMIIEPATYPBHI.

2. Ilepenava naBiaeHMs )KUAKOCTHIO U Fa30M.

3. CooOmraronuecst COCyabl.

4. T'mppaBnuueckuii nmpecc.

5. TlposiBieHue neicTBHUsS aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCHMOCTb BBITAJIKUBAIOLICH CHIBI OT O00BEMA MOTPYKEHHOM YacTH Tela W IUIOTHOCTH
KUIKOCTH.

7. PaBEHCTBO BBITAJKUBAIOLIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcnoBue 1uiaBaHMs TeNl: IUIABAaHUE WM IOTPYXKEHHE TEJI B 3aBUCHUMOCTH OT COOTHOILIEHMS
IJIOTHOCTEH Tela U JKUJKOCTH.

Jlabopamopuvie pabomot u onvimul

1. HccnenoBaHue 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMaA MOTPYKEHHOM B KHUJIKOCTh YacTH TeJa.

2. OmnpeneneHne BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKUAKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHIIBI, ICUCTBYIONIEH HA TEJIO B KUJIKOCTH, OT MACChI
Tena.

4. OnbITbl, JEMOHCTPUPYIOLUIME 3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YACTH TeJa U OT IUNIOTHOCTHU >KUKOCTH.

5. KoHcTpynpoBaHnue  apeoMeTrpa  WIM  KOHCTPYMPOBaHHME  JIOAKM U ONpefesieHue  eé
IpPy30I0AbEMHOCTH.

Pa3nes 5. PaGoTra 1 MOIIHOCTD. JHEPrus
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Mexanunueckast pabota. MOITHOCTb.
[TpocTbie MeXaHU3MBI: pbIvar, OJI0K, HAKJIIOHHAs MI0CKOCTh. [IpaBuio paBHOBecus pbiyara. [Ipumenenue
IpaBuUja paBHOBeCHs pblyara K OJoky. «3omoroe mpaBuiio» MexaHukd. KIIJ] mpocThIXx MexaHM3MOB.
[TpocTbie MEXaHU3MBI B OBITY U TEXHHKE.
Mexannueckass sHeprusi. KuHeTudeckass M TNOTeHIManbHas »Heprus. llpeBpamieHune onHOro Buaa
MEXaHUUYECKOHN 3HEPIUHu B APYroil. 3aKOH COXpaHEHUS! JHEPTUU B MEXAHHUKE.

Jemoncmpayuu

1. IlpumMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimul

1. Ompenenenue pabOThl CHIBI TPEHHS NPU PABHOMEPHOM JBIKEHMM Teja IO TOPU30HTAIBHOM

MIOBEPXHOCTH.

2. HccnenoBaHue yclOBUM paBHOBECHUS pblyara.
N3mepenue KII/ HakJIIOHHOMN IJIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHUS MEXAaHUUYECKOM SHEPIUN.

[O8)

8 ki1ace

Pa3pnen 6. TenioBble siBeHUs
OCHOBHBIE TOJIOKEHUSI MOJEKYJSIPHO-KMHETUUECKOW TEOpUM CTPOCHHMs BellecTBa. Macca U pa3mepbl
aTOMOB U MOJIeKyJ. OmbIThI, MOJATBEPKAAIOUIUE OCHOBHBIE MOJOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHH.
Mopnenu TBEPIOTO, XKUAKOTO M Tra3000pa3HOTO COCTOSIHMIN BemiecTBa. Kpucrammmueckue u amopgHbIe
tena. OOBsICHEHHE CBOWCTB Ta30B, JKUAKOCTEH M TBEPIBIX TE€N HA OCHOBE MOJOXKEHUH MOJEKYISPHO-
KUHETH4eCcKoi Teopuu. CMaunMBaHue U KaNWJUISIPHbIE iBJIeHUsA. TemIoBoe pacIMpEeHNUEe U CKaTHUE.
Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO TETIOBOTO ABUKEHUS YaCTHII.
Buytpennss sHeprus. CrmocoObl M3MEHEHHUS BHYTPEHHEH JHEpPruH: TEIUIonepeaadya U COBEpIICHHE
paboTel. Busl Teruionepeavyn: TeIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE.
KonuuecTBo TemnoTel. YnaenpHas TEIIOEMKOCTh BeEIIeCcTBA. TermiooOMeH U TEIUIOBOE pPaBHOBECHE.
YpaBHEHHE TEIUIOBOTO OanaHca.
[InaBneHne W  OTBepAECBaHUE KPUCTAUIMUECKUX  BEIIECTB. YeNbHas TEIUIOTa IUIABJICHMUS.
[TapoobpazoBanue u kouaencanus. Ucnapeane (MC). Kunenue. YaenbHas Teruiota nmapooOpa3zoBaHUS.
3aBUCUMOCTh TEMIIEPATyPhI KUIIEHUS OT aTMOC(HEPHOTO JaBlieHUs. BIaxkHOCTh BO3IyXa.
DHeprus ToIivBa. Y IeiabHasi TEII0Ta CrOPAHUS.
[Mpuanmner paboTs! Termnossix asurareneit. KI1/1 teruioBoro neurarens. TerioBbie ABUTATENH U 3alUTa
okpyatomeit cpeast (MC).
3aKOH COXpaHEHMsI U ITPEBPALLEHUS SHEPTUHU B TEIUIOBBIX npoueccax (MC).
Jemoncmpayuu
Ha6monenne 6poyHOBCKOTO IBHIKEHUSI.
Habmonenue nuddysun.
HaGmonenue sSBIeHM CMaYMBaHUS W KAMJUTSIPHBIX SBICHUI.
HabmroieHre TemmoBoro pacupeHus Ted.
N3menenue naBneHus ra3a npu U3MEHEHUH 00bEMA U HATPEBAHUM WIIA OXJIAXKICHUU.
[IpaBuna uzmMepeHus TeMnepaTypshl.
Bunael reruionepenaun.
OxnaxkieHre Ipy COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
10 CpaBHeHHE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.
11. HabmroeHne KUNeHws..
12. HabmroieHue MOCTOSTHCTBA TEMIIEPATYPHI MPH TUIABIICHUH.
13. Mopenu TenaoBbIX ABUTATENCH.
Jlabopamopuvie pabomot u onvimul
1. OnbITh 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.
2. OnbITHI O BBIPAIIUBAHUIO KPUCTAIIIOB MIOBAPEHHOM COJIM MJIM caxapa.
3. OmnbITHI 110 HAOTIOACHUIO TEIJIOBOTO PACITUPEHUS Ta30B, KUIAKOCTEH U TBEPBIX TEll.

DO NG AW~
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4. Ormpenenenue 1aBJiIeHUs BO3AyXa B OalIOHE IITPULIA.

OmnbITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro o0béMa M HarpeBaHHs WU

OXJIAKJCHUS.

6. IIpoBepka rumoTe3bl JTMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIeparTyphbl.

7. HabmioneHue W3MEHEHHs BHYTPEHHEH SHEpPIUU Tella B pe3ysbTaTe Terlonepeaadyd U padoThl
BHEIIITHUX CHUII.

8. MHccrnenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUHU XOJIOTHON M rOpsiYeil BOIBI.

9. Ompenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NpU TEmIooOMEHe ¢ HarpeTbiM
METAJNINYECKUM LIMJIUHAPOM.

10. Onpenenenuie yaenbHOU TEIMIOEMKOCTH BELIECTBA.

11. UccnenoBanue mporuecca UCTIapeHUsl.

12. Onpepenenrie OTHOCUTENBHON BJIAYKHOCTH BO3/yXa.

13. Onpenenenrie yaenbHOM TEIIOTHI IJIABICHUS JIbJA.

4

Pa3nes 7. DiiekTpH4ecKHe M MATHUTHBIE SIBJICHHSA
Onextpuzanus Ten. JIBa poma 3iIeKTpUYECKUX 3apsaoB. B3aumozeilcTBHe 3apsKEHHBIX Tel. 3aKOH
KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJl OT BEJIWYMHBI 3aps0B M PACCTOSHUS
MEXy TeJaMu).
Onexrpuueckoe nosie. HanpsxEHHOCTD 3neKTprueckoro nosis. [IpuHuun cynepno3uumm 3J1eKTpUu4ecKuX
noJiel (Ha KaueCTBEHHOM YPOBHE).
Hocurenu snexTpuueckux 3apsIoB. OJIEMEHTapHbI 3nexTpuueckuil 3apsa. CrpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsia.
DNEKTPUUYECKUN TOK. YCIIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOTO TOKA. MICTOYHMKM MOCTOSIHHOTO TOKA.
JIeMcTBUSI 2IEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUNA TOK B XKHIKOCTAX
U rasax.
Onexrpuueckas uensb. Cuwia TOKa. OnekTpuueckoe HampspkeHue. CONpOTHBIIEHHE IPOBOJIHUKA.
VYaenpHOE CONpOTUBIEHHE BemlecTBa. 3akoH Owma and ydactka wnenu. [locienoBarenpHoe W
NapajuIeJIbHOE COCIUHEHUE ITPOBOJIHUKOB.
PabGota u MoOIIHOCTH »AJeKTpUYeckoro Toka. 3akoH JDkoyms—JleHna. OneKkTpuueckue ILenu u
NOTPEeOUTENH IEKTPUIECKOH sHeprun B ObITY. KOopoTkoe 3aMbIkaHHeE.
ITocTostHHBIE MarHUTHI. B3auMoaencTBHE IOCTOSHHBIX MarHUTOB. MarHutHoe mosie. MaruurtHoe mosie
3eMild U €ro 3HaueHue uid KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE IoJe 3JIEKTPUUECKOTO TOKa.
IIpuMeHeHNE 3JIEKTPOMAarHuTOB B TEXHUKE. JlelicTBUE MAarHUTHOIO MOJsI HAa IPOBOAHHMK C TOKOM.
DNeKTpOoABUTaTEIb IOCTOSIHHOTO TOKA. VICII0o/Ib30BaHNE IIEKTPOIBUraTENIEl B TEXHUYECKUX YCTPOMCTBaX
U Ha TPAHCIOPTE.
OnbiTel @apagness. SIBneHue snekTpomMarHuTHOW wuHAyKuuu. IlpaBwiio Jlenma. DnekTporeHeparop.
CriocoObl MOJTyueHHs AJEKTPUUECKOM HSHEPruu. DJIEKTPOCTAHLUMU Ha BO30OHOBISIEMBIX HCTOYHUKAX
JHEPIUH.

Jemoncmpayuu
DneKTpu3alus Tel.
JIBa posa NEeKTpUYECKUX 3apsI0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
YCTpOoUCTBO U JEUCTBUE IIEKTPOCKOIIA.
OnexTpocTaTuuecKast UHIYKIIMSL.
3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.
IIpoBOIHMKY U AUDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO ITOJIS.
HcToyHnKH TOCTOSTHHOTO TOKA.
JIefcTBUSI 2JIEKTPUUECKOTO TOKA.
10 DIEKTPUYECKHUM TOK B KHUJIKOCTH.
11.T"a30BbIi1 pa3psia.
12. U3mepeHue Cuiibl TOKa aMIepMETPOM.
13. I3Mepenue 31eKTpUYECKOT0 HAMIPSKEHHS BOJIbTMETPOM.
14. Peoctat 1 MarasuH CONpPOTHUBIICHUM.
15. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

VO NG AW~
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16. MonenupoBaHre HEBO3MOXKHOCTH Pa3JIEIeHUs [10JIFOCOB MAarHUTA.

17. MoaenupoBaHre MarHUTHBIX 10JIEN IOCTOSTHHBIX MArHUTOB.

18. OnbIT Dpcrena.

19. MaruuTHOE 110J1€ TOKa. DJIEKTPOMAarHur.

20. JlelicTBE€ MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

21. OnexTpoaBUraresb MOCTOSTHHOTO TOKA.

22. WccnenoBaHue ABJIECHUS 3JIEKTPOMATHUTHON MHAYKIIHH.

23. OnsiTel Dapanes.

24. 3aBUCUMOCTb HaNpaBICHUs MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHUS.

25. DnexTporeHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomot u onvimul

OnbITH 0 HAOTIOAEHUIO STCKTPU3ALUH TEJ MHAYKIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue 1eHCTBUS JIEKTPUUECKOTO MOJI HA IPOBOJHUKH U AUDJIEKTPUKH.

C6opka 1 mpoBepka pabOThI AMEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIbl TOKA.

W3mepenue u perynupoBaHUe HANPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U

HaIpPsDKEHUS Ha pe3UCTOpE.

7. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPUUECKOIO CONPOTHUBIICHUS NPOBOJHUKA OT €r0
JUIMHBI, IIJIOLAAH [TONIEPEYHOr0 CEYEHHs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHHS HANpPsDKEHUH TMIPU  MOCJIEI0BAaTEIIBHOM COEIUHEHMM JIBYX
PE3UCTOPOB.

9. IlpoBepka npaBuia JIsl CUJIbI TOKA IPU NapajuIEIbHOM COEIMHEHUU PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.

11. Onpenenenre MOIHOCTH IEKTPUIECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanye 3aBUCUMOCTH CHUJIBI TOKA, MIYILETO YEPE3 JaMIIOUKY, OT HANPSKEHHS Ha HEH.

13. Onpenenenne KI1/] narpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBHSI IOCTOSHHBIX MarHUTOB.

15. I3y4eHne MarHuTHOTO TOJISl IOCTOSIHHBIX MarHUTOB MPH UX OOBEINHEHUH U Pa3/ICTICHHH.

16. UccnenoBanue AeiCTBUS 2JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHUJIbI B3aUMOJEUCTBUS KAaTyIIKA C TOKOM M MarHuTa OT
CWJIBI TOKA U HaIpaBJIEHUS TOKA B KaTyIIKE.

18. 3yueHne neicTBUsI MarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u uzydeHue paboTbl 3J1€KTPOIBUTATEIS.

20. U3mepenue KIIJ[ anexTpoaBUraTenbHON yCTaHOBKH.

21.OnpITBl IO MCCIENOBAHUIO SIBJICHUS 3JEKTPOMAarHUTHON WHAYKLMU: MCCIENOBAaHUE W3MEHEHUN
3HAYEHUS U HallpaBJICHUs WHIAYKIIMOHHOTO TOKA.

S e

9 Kkjaacc

Pasnen 8. Mexannueckue siBJIeHHS

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrtema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO
IBIKeHUA. PaBHOMEpHOE MpsSMOIMHENHOE ABMXKEHHE. HepaBHOMEpHOE MPSAMOIMHENHOE IBHXKCHUE.
CpenHsisi 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABH)KEHHUU.

Yckopenue. PaBHoyckopeHHOE TpsiMoTnHEelHOe BrKeHHe. CBoOoaHOE manenue. OnbiThl [ ammes.
PaBHOMepHOE aBWXKEHHME IO OKpyKHOCTH. Ileproxm um wactota oOpamenus. JIuHeiiHas W yrioBas
CKOpOCTH. LleHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IlepBb1it 3akoH Herorona. Bropoi 3akoH Herorona. Tperuii 3akon HeroroHa. [IpuHnun cyneprnozunuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHMsI CKOJBbXXEHMs, CHJIa TPEHUs IOKOS, Opyrue
BUJIbI TPEHMSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOJHOrO majaeHus. J|BH)KEHHE IUIaHeT
Bokpyr Connua (MC). [lepBast kocmuueckasi cCKopocTb. HeBecoMOCTh U Meperpy3Ku.

PaBHOBecue MarepuanbHOM TOYKH. AOcomoTHO TBEpAOE Teno. PaBHOBecue TBEpHOro Tema ¢

194



3aKpEIUIEHHON OCBIO BpaleHus. MomeHT cuibl. LIeHTp TskecTu.

Nmnynee Tena. M3menenwe ummyibca. Mmmynbc cuiibl. 3aKOH COXpaHEHMsI MMITyjbca. PeakTuBHOE
newxenue (MC).

Mexanunueckass pabora W MoOIIHOCTh. PaboTa cui TspKeCTH, ympyroctd, TpeHus. CBs3b >HEpPruu u
pabotsl. IloTeHIMaNbHAS SHEPTHS Tena, TOAHATOTO Hal MOBEPXHOCTHIO 3eMitd. [loTeHInanpHas sHeprus
ckartoil mpyxuHbl. Kunetnueckas sHeprus. Teopema O KMHETUYECKOM SHEPruu. 3aKOH COXpaHEHMS
MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu

1. HaGmroneHne MexaHU4eCKOro JBM)KEHUS TeJla OTHOCHTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE NyTE€Hl U TPAEKTOPUM JBUKEHMSI OAHOIO M TOTO K€ TEjla OTHOCUTEIBHO Pa3HBIX TeEll

oTcyéTa.

3. H3MmepeHue CKOPOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO ABUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

5. HaGnropenue OBUKEHHS Tela MO OKPYKHOCTH.

6. HabmroneHne MexXaHWUYECKHUX SIBICHHN, MPOUCXOASIIMX B cucTeMe oTcuéra «Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBYKCHHH OTHOCUTEIIbHO KaOMHETa (PU3UKH.
7. 3aBUCHMOCTb YCKOPEHHS TE€NNa OT MACChI TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.
8. HabmioneHune paBeHCTBA CHII IPU B3aUMOJCHCTBUM TeI.
9. H3MmeHeHue Beca Tena IpU YCKOPEHHOM JIBHIKEHUU.
10. Ilepenava nmmysibca Ipyu B3aMMOJEHCTBUM TEI.
11. IIpeobpazoBaHus SHEPTUN TPU B3aUMOCHCTBUU TEN.
12. CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOAECUCTBUH.
13. CoxpaHeHue UMITyJIbca IpU a0COTIOTHO YIIPYTOM B3aMMOACHCTBHUH.
14. HabmroeHne peakTUBHOTO JIBHKEHUSI.
15. CoxpaHneHre MeXaHUUECKOM YHEPIUU IPU CBOOOTHOM MaICHHH.
16. CoxpaHeHre MEXaHUUECKON S3HEPTUH TP IBUKEHUH TeJa MO IEHCTBUEM NPY>KUHBI.
Jlabopamopuvie pabomot u onvimul
1. KoHcTpynpoBaHME TpakTa [Ijs pa3roHa W JAJIbHEWIIET0 PaBHOMEPHOIO JBMIKEHUS LIapuUKa WIN
TEJIEKKH.

2. OmpeneneHue cpeiHel CKOPOCTH CKOJBKEHHs OpycKa WM JBIKCHHS LIapuKa IO HAKIOHHON
IIJIOCKOCTH.

3. Ompenenenne yCKOpeHUs Teja pU paBHOYCKOPEHHOM JBUKEHHUH 110 HAKIIOHHOM MJI0CKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HavyaJbHON
CKOPOCTH.

5. TlpoBepka TUNOTE3bl: €CIM MPH PABHOYCKOPEHHOM J[BHMXEHHU 0€3 HAayaJbHOW CKOPOCTH IyTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.
Onpenenenue ko3 punmeHTa TpeHus! CKOIbKEHHS.

Omnpenenenne xKECTKOCTU NPYKUHBI.

Omnpenenenue paboOTHl CUIIBI TPEHHUS IMPH PABHOMEPHOM [BM)KEHUHU TeJa 10 TOPH30HTAIBHOU

MIOBEPXHOCTH.

10. Omnpenenenue paboOTHl CHIIBI YIPYTrOCTH IPU MOABbEME TPy3a C UCTIONIB30BAHUEM HEIOJBUKHOTO H
IMOABUKHOTO OJIOKOB.

11. 3ydeHne 3akO0Ha COXpaHEHUs DHEPTUH.

AR B

Pa3nes 9. Mexanndeckne KoJ1e0aHUsI M BOJHBI
Konebarenbnoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KoNeOaHUIl: MepHoi, YacToTa, aMILIUTYAA.
MaremaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpalieHne 3Hepruu npu KouedaTeIbHOM JIBUKECHUU.
3aryxatomue Konebanus. BeinykaeHnslie konebanus. Pesonanc.
Mexanudeckue BoiHBL. CBoMcTBa MexaHMYecKuX BOJH. [IpojosibHble M momnepeyHble BOJHBL JlnnHa
BOJIHBI U CKOPOCTb €€ pacrnpocTpaHeHHs. MexaHnuecKue BOJIHBI B TBEPIOM TeJle, CECMUYECKUE BOJIHBI
(MCO).
3Byk. 'poMKOCTB 3ByKa U BbicOoTa TOHa. OTpaxkeHue 3Byka. HPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu

1. HaGmonenue konebaHuil TeJ Mo ASHCTBUEM CHIIBI TSHXKECTH U CUJIBI YIIPYTOCTH.
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Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaGmroienne BBIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnipoctpanenue npoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIHN).

HabmtoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKUI pE30HAHC.

Jlaﬁopamopnbw padomul u onvimol

OmnpeneneHue 4acTOTHI U MEPHOAA KoJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOTHI U MEPHOA KOIeOaHUH PYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TEPHOAA KOJIeOaHUH TIOBEILICHHOTO K HUTHU TPy3a OT AJTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH MPY>KUHHOTO MAaATHUKA OT MACChI Tpy3a.
ITpoBepka HE3aBUCUMOCTH INEeproia KoebaHuil rpy3a, MoABEUICHHOTO0 K HUTH, OT Macchl rpy3a.
OmnBITHL, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh TepHoa KoiaeOaHui MPYy>KMHHOTO MasiTHUKAa OT MaccChl
rpy3a U )KECTKOCTHU IPYKUHBI.

7. W3mepeHne ycKopeHUs: CBOOOTHOTO Ma/ICHUS.

O LB L

I

Pa3nes 10. DeKTpoMarauTHoOe 10Jie H 3JICKTPOMATHUTHBIE BOJTHbBI
DJNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOICTBa 3JeKTpoMarHUTHBIX BosiH. Illkama
3JIEKTPOMArHUTHBIX BOJIH. MICIIONIb30BaHKE 3JIEKTPOMArHUTHBIX BOJH JUISI COTOBOM CBSI3H.
DnexkTpoMarauTHas npupoja ceera. CKkopocTh cBeTa. BoHOBEIE CBOCTBA CBETA.

Jemoncmpayuu

1. CpoiicTBa 3J1€EKTPOMarHUTHBIX BOJIH.

2. BonHoBbIe cBOICTBa CBETA.

Jlabopamopuvie pabomost u onvimul

1. M3y4eHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOULIbI0 MOOUIILHOTO Tee]oHa.

Pa3nes 11. CBeToBbIe sIBJICHUS
JlyueBas mozens cera. Microunuku cera. [IpsMonnHeliHoe pactipocTpanenue ceera. 3atMeHus ConHia
u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakE€HUs CBETA.
IIpenomsieHne cBera. 3akoH IpelomyleHHs cBera. IlolHOe BHYTpeHHEE OTpaK€HUE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox nyueit B muH3e. Ontudeckas cucrema ¢oroanmnapara, MUKpockorna u teneckona (MC). I'na3
KaK OITHYECKasl cucTeMa. bin30pyKocTh U AaIbHO30PKOCTD.
Paznoxenue Genoro cera B cnekTp. OnbiTel HeloToHa. CriokeHHE CHEKTpasIbHBIX IIBETOB. Jlucnepcus
CBETa.
Jemoncmpayuu
[IpssMONMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonmyuyenne n300pa’keHUIA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiieHue ceera.
OnTHyeckuil CBETOBO.
Xon ydeit B cobuparoreit InH3e.
XoJ 1y4el B pacCEUBAIOLLEH JIUH3E.
[Tonmyuyenne n300paXKeHUIA C ITOMOUIBIO JTUH3.
[Tpuniun neiictBus ¢oroanmnapara, MUKpOCKOIA U TEJIECKOTIA.
10 Monens rnasa.
11. Pa3noxxenue 6enoro cBera B CIEKTP.
12. TTonydenue Genoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopmuvie pabomot u onvimul
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETOBOTO JIyda OT yrJja IaJeHusl.
2. H3yyeHue XapaKTepUCTUK N300paskeHHs IPeIMETa B TUIOCKOM 3epKaJie.
3. HccnenoBaHue 3aBUCUMOCTH yTja IPEJOMJIEHUS CBETOBOIO Jiyya OT YIVIa MAJEHUsl Ha I'paHULE
«BO31yX—CTEKIION.
[Tonmyuyenne n300paXKeHU C ITOMOIIBIO COOMPAIOLIEH JTHH3HI.
Omnpenenenue GOKYCHOTO PACCTOSHUS M ONITUYECKON CHUIIbI COOMpPAIOIIEH JINH3BI.
OMnBITH IO PA3NIOKEHHUIO OENIOr0 CBETa B CIIEKTP.
OMnBITH IO BOCIIPUATHUIO IIBETA MIPEMETOB MPH UX HAOIIOJCHUN Yepe3 IBETOBBIC (PHIIBTPHI.

DO NG AW~
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Pa3znea 12. KBaHTOBLIE SIBJEHHS
OmnbiTel Pezepdopna u mmanerapHas mMojens atoMa. Mozaens atoma bopa. Mcnyckanue u morjiorieHue
cBera aromoM. KBaHThI. JIuHEUaThie CIEKTPHI.
PagnoakTuBHOCTH. Anba-, 6eTa- u ramma-u3nydeHus. Ctpoenue atoMHoro siipa. HykinoHHas Mozaenb
aTOMHOT0 siipa. M3otonsl. PagnoakTuBHble npeBpaiuenus. Ilepuoa nonypacnaga aTOMHBIX sA€Ep.
SnepHble peakiuu. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MacCOBOT'O YHCEN. DHEPTHs CBSA3H ATOMHBIX SEP.
CBs3b Macchl M sHeprud. Peakiuu cunresa u nenenus saep. crounuku sneprun Conuina u 38€31 (MC).
SnepHas sHepreTHka. JleficTBUS paMOaKTUBHBIX U3Ty4YeHUH Ha xkuBble opranu3msl (MC).
Jemoncmpayuu
CrieKTphl U37Ty4eHuUs U MOTJIOIIEHNUS.
CrieKTphl pa3IyuHbIX I'a30B.
CrnexTp Bomopoa.
Habmionenue TpexoB B kamepe Buibcona.
Pabora cuéTunka HOHU3UPYIOIUX U3TYUCHUH.
Peructpanus nzinydyeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
Jlaﬁopamopnbw padomul u onvimol
1. HaGumroneHue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITy4EHUS.
2. HccaenoBaHue TPEKOB: U3MEPEHHUE YHEPTUHU YACTULIBI IO TOPMO3HOMY IyTH (110 hoTorpadusim).
3. H3mepenHue paauoakTUBHOTO (OHA.
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IloBTOpHTENBLHO-000011Ia101IMIT MOLYJIb
[ToBTOpUTENHEHO-0000MIAIONTNI MOIYIIb MTPEeIHA3HAUEH ISl CHCTEMATHU3alUU 1 0000IIECHHS TPEIMETHOTO
COJICpKAHUS U OMbBITA JCATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUECHUHU BCEro Kypca (DU3MKH, a TakKe s
noaroToBku kK OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO (H3UKE s 00YyJaroIuxcs, BBIOpaBIIMX
3TOT y4eOHBIH MpenMeT.

[Ipu u3ydeHnn TaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUJIBI IESITEIBHOCTH, HA OCHOBE
KOTOPBIX O0ECTeUnBACTCSl OCTIDKEHUE MPEAMETHBIX M METaNpeIMETHBIX IIAaHHUPYEMBIX Pe3yJIbTaTOB
oOydeHusi, (opMmHpyeTcss €CTeCTBEHHO-HAy4YHAass TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOOB
WCCIICIOBaHUS SIBIICHUN MPUPOABl M TEXHUKH, OBIAJCHHEC YMEHHUSIMH OOBSCHATH (PU3UUECKHUE SBICHUS,
MIPUMEHSA MIOJyYEHHBIE 3HAHUS, PEIIATh 3a7a4, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpuHIIMTIIHATIBHO AEATEIBHOCTHBIA XapaKTep NAHHOTO pas3fena peaju3yeTcs 3a CUET TOTO, UTO yUYalluecs
BBINOJIHAIOT 3aJaHUsA, B KOTOPBIX UM IPEJIaracTcs:
" Ha OCHOBE TMOJyYCHHBIX 3HAHWI pPAcCMO3HABATh M HAYYHO OOBSACHATh (PU3UYECKHE SBICHUS B
OKpY>Karollle NpUpOJIe U MOBCEAHEBHON KU3HU;

"  HCIIOJIb30BaTh HAYYHBIC METOJbI UCCIEAOBAHUS (PU3HMUECKUX SBIICHUH, B TOM YHCIIE JJISl IPOBEPKH
TUIIOTE3 U MOJIYYEHHUS] TEOPETUUECKHUX BBIBOJIOB;

® OOBSACHATH HAyYHBIE OCHOBBI HamOOJee BaXXHBIX JOCTHKCHHA COBPEMEHHBIX TEXHOJIOTHH,
HalpUMepP, MPAKTUYECKOrO HCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHHKOB 3HEPIHMM Ha OCHOBE 3aKOHA
MPEBPALLECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB JHEPTUH.

Kaxxmas m3 TeM AaHHOTO paszzienia BKIIOYACT JKCIEPUMEHTAIBHOE HCCIICOBAHHE OO00O0IIAIONIEro
xapaktepa. Pa3men 3aBepmiaeTcss MpPOBEACHHEM AMATHOCTUYECKOM M OIEHOYHON padoThl 3a Kypc
OCHOBHO IIIKOJIBI

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TIpOSIBIIEHHE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3UUECKO HAyKH;
— IIEHHOCTHOE OTHOILICHHE K JOCTIKEHHUSIM POCCHMCKHUX YUEHBIX-(H3UKOB.
I'pasicoanckoe u 0yxoéHo-npascmeeHHoe 60CRUMAHUE:
— TOTOBHOCTH K aKTHUBHOMY YYacCTHIO B OOCYX/IEHHH OOILECTBEHHO3HAUYMMBIX M 3THYECKUX MPoOIeM,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JTOCTHKECHUN (PU3UKH;
— OCO3HAaHHE BAJXHOCTU MOPAJIIBHO-3TUYECKUX IIPUHLIUIIOB B IEATEIBHOCTH YUEHOTO.
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Icmemuueckoe gocnumanue:

— BOCHPUATHE ICTETUYECKUX KauecTB (PU3MUeCKOi HayKH: €€ TapMOHUYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

I]ennocmu nayunozo nosnanun:

— OCO3HaHHE LEHHOCTH (PU3UYECKONW HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHUH, BAXKHEUILIEH COCTABIIAIONIEH KYJIbTYpPBI;

— pa3BUTHUE HAYYHOU JIFOOO3HATEIIHPHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON ACSITEEHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 DJ1A2ONONYHUA:

— OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JXU3HM B COBPEMEHHOM TEXHOJIOTMUECKOM MHUPE,
BXHOCTH TpPaBWJI OE30MacHOrO IMOBEACHHUS Ha TPAHCIOPTE, HA OPOTax, C DIEKTPUUYECCKHM H
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

— c(hOopMHUPOBAHHOCTH HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa HA OIMUOKY U TAKOTO K€ MpaBa
y IPYroro 4eJioBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOE y4YacTHe B PEIICHUU MPAKTHUYECKUX 3a1ad (B paMKaX CEMbH, IIKOJBI, TOPOAa, Kpas)
TEXHOJIOTHYECKOH M COLMAIbHOW HAMPaBICHHOCTH, TPEOYIOMIMX B TOM 4YHCIE U (UBHYECKUX
3HAHUI;

— UWHTEpeC K MPAKTUIECKOMY M3yUeHUI0 IPO(decCuil, CBsI3aHHBIX C (PU3UKOI.

IKonozuueckoe eocnumanue:

— OpHUEHTAlMsS Ha TMPUMEHEHHE (PU3UYECKUX 3HAHUH IS pelIeHHs 3aa4 B OOJIACTH OKPYKaIoIIeH
Cpelbl, MJIAHUPOBAHHUS TOCTYNKOB M OIICHKH WX BO3MOXHBIX MOCIEACTBUN ISl OKpPYKAroIIen
cpensl;

— OCO3HaHHE TJI00aTBFHOTO XapaKTepa IKOJOTUISCKUX MPOOIIeM U IyTel UX PEIICHUS.

Aoanmayusa o0yuarouie2oca K UsMeHAIOUWUMCA YCI06UAM COUYUATbHOU U RPUPOOHOIL CPedbl:

— TOTPEOHOCTh BO B3aMMOJCHCTBUH TPH BBINIOJHEHUM HCCICIOBAHUN M TPOEKTOB (PUIUUCCKOM
HaIpPaBJIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

— TIOBBILICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JIEATEIBHOCTH;

— TOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHHWI, B TOM ducie (HOpPMyIHpOBATH WUICH, MOHSITHS,
TUMOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

— OCO3HaHHUe J1e(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH (pU3MKH;

— TUTAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3UUYECKUX 3HAHHUIA,

— CTpeMJICHUE aHAJM3UPOBATh U BBISBISITH B3AUMOCBSI3H MPUPOJIBI, OOMIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIOIb30BaHNEM (PU3UIECKUX 3HAHUN;

— OIICHKA CBOUX JCUCTBUU C Y4€TOM BIUSHHUS HA OKPYKAIOIIYIO CPEIy, BOSMOXKHBIX TI00ABHBIX
MOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI
YHuBepcajibHbIe IO3HABATEIbHbIE 1eiiCTBUS

bas3zoevie nocuueckue oeiicmeus:

— BBISBJIATH U XapaKTePU30BaTh CYIIECTBEHHBIC TIPU3HAKU OOHEKTOB (SIBICHUH);

— yCTaHaBIWBATh CYIIECTBEHHBIM TMPHU3HAK KJIacCU(UKANMKA, OCHOBAHUSA [UIsl OOOOIICHHS W
CpPaBHCHUS,

— BBISBJIATH 3aKOHOMEPHOCTH W TPOTHUBOpPEYHS B paccMaTpuBaeMblX (akTax, ITaHHBIX H
HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

— BBISBJIATh MPUYHNHHO-CIICJACTBCHHBIC CBSI3M IMPH H3YyYEHUU (PUINYCCKUX SBICHUH U TPOIECCOB;
JIeNIaTh BBIBOJBI C MCIOJIB30BAaHUEM JEAYKTHBHBIX U WHAYKTUBHBIX YMO3AKIIOUEHUHU, BBIIBUTATH
TUIOTE3bI O B3aMMOCBS3SIX (PU3MUECKUX BEIIMYHUH;

— CaMOCTOSITENIbHO BBIOMpaTh CIoco0 pemieHus YydyeOHOW (Qusnueckod 3amaun  (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BBHIOOpP HAmMOOIee MOIXOISAIMICT0 C YyY4ETOM CaMOCTOSITEIHLHO
BBIICTICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

— HCIOJB30BaTh BOMPOCH! KaK HUCCIEIOBATEIbCKIUI HHCTPYMEHT TIO3HAHHS,

— TPOBOAWTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIN (u3ndeckuii
IKCIIEPUMEHT, HEOOIBINIOE HCCeA0BaHNEe (PU3UUECKOTO SIBICHHUS,

— OIICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH MHPOPMAITUIO, TIONYUYEHHYIO B XOJI€ UCCIICIOBAHUS
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WJIA SKCIIEPUMEHTA;

CaMOCTOSTENNLHO  (popMyIHpoBaTh OOOOIICHHS U BBIBOABI 10 pe3yjibTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, OTIBITA, UCCIICIOBAHHS,

MIPOTHO3MPOBATH BO3MOKHOE JajbHEIIee pa3BuTue GU3NYECKUX MPOIECCOB, a TAKKE BBIIBUTATH
MIPEIIOJIOKEHHS 00 UX PA3BUTHH B HOBBIX YCIOBHSX M KOHTEKCTaX.

Paboma c ungpopmayueii:

MIPUMEHSATH Pa3IMYHbIE METO/bI, HHCTPYMEHTBI U 3alIPOCHI IIPU MOUCKE U 0TOOpe MH(OPMAITH UITH
JAHHBIX C Y4E€TOM IPEJIOKEHHON yueOHOH (pU3nUecKoil 3a1aun;

aHaJM3UpPOBaTh, CUCTEMATU3UPOBATh W MHTEPIPETUPOBATh HMH(POPMALUIO Pa3IUYHBIX BUAOB U
(dhopM mpencTaBICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (opMy  mpeiacTaBleHHs  UHPOpPMALUMU U
WUTIOCTPUPOBATh pelIaeMble 3a7a4l HECIOKHBIMU CXeMaMHu, JHarpaMMaMu, HHOM rpaduKoil 1 ux
KOMOUWHAIIHSIMH.

YHuBepcajibHble KOMMYHUKATHBHBIE J1€iCTBUSA
Obwenue:

B Xoze O0OCyXJeHHs Y4eOHOro Marepuana, pe3yiabTaToB JaOOpaTOpPHBIX pabOT M MPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbl W BBICKA3bIBATh WJICH, HAIlCICHHBIC Ha
pelIeHne 3aJa41 U ToJIJIepKaHue 01arokenaTeIbHOCTH OOIICHMS;

COTIOCTABJISITH CBOM CYXACHHUS C CYXICHHSIMH JAPYTUX YYaCTHUKOB JHaliora, OOHApY>KUBATh
pasnuyue U CXOACTBO TO3HIIHIA,

BBIPAXKATh CBOIO TOUKY 3pEHUS B YCTHBIX U MICHhMEHHBIX TEKCTaX;

MyOMUYHO TPENCTaBIATh PE3YJIbTaThl BBIIOJHEHHOTO (U3WYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCIeA0BaHUs, IPOEKTA).

Coemecmuasn deamenvHoCmy (COMpPYOHUUECMBO):

MMOHUMATh U HCIIOIH30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIUBUIYaTbHOU PabOTHI MPU PEIICHUH
KOHKPETHOW (hU3HUeCKOi MpoOIeMBI;

MPUHUMATH IIETH COBMECTHON AESITENbHOCTH, OPTaHW30BBIBATH MEHCTBUS MO €€ JTOCTHIKEHUIO:
pacipenensTh poyu, 00CY AaTh MPOIECCH U Pe3yIbTaThl COBMECTHON pabOThI; 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

BBITIONTHATH CBOIO YacTh Pa0OTHI, TOCTUrasi KAYECTBEHHOTO PE3YJIbTaTa 10 CBOEMY HAMpPAaBICHUIO U
KOOPJIUHUPYS CBOU JEHCTBUS C IPYTHMH WICHAMU KOMaH/IbI;

OIICHUBATh KAauyeCTBO CBOETO BKJIaJa B OOMIMIA MPOAYKT IO KPHUTEPHUSIM, CAMOCTOSTEIHHO
c(hOpMYJIUPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUS.

YHuBepcaibHbIe peryJaaTHBHBIC 1eHCTBHSA
Camoopzanusayus:

BBISIBJIATH TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMIMX ISl peIieHus PU3HUECKUX
3HAHUI;

OpUEHTHPOBATLCS B PA3IMYHBIX IOAXOAAX HPHUHATHUS pEUIeHMH (MHAMBUAYAIbHOE, IPHUHATHE
pelIeHus B IpyNIe, IPUHIATHE PELLICHUH TPYIIOi);

CaMOCTOSITENIFHO COCTABJIATH aJITOPUTM peleHus (GU3NYecKol 3a/1a4y WK TUIaHa UCCIICAOBAHUS C
y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IpejiaracMble
BAPUAHTHI PELICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

Camoxonmpons (peghrexcus):

JaBaTh aJIeKBaTHYIO OIICHKY CUTYallud U MpeJyiaraTh IUIaH e€ N3MEHEHHS;

OOBSICHATH MPUYUHBI JOCTIKEHHS (HEIOCTIIKEHHS) PEe3yNbTaToOB IESTEIbHOCTH, JaBaTh OLECHKY
PUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATENIBHOCTh (B TOM 4HCIE€ B XOJ BBINOJHEHHUS (PU3NUECKOTO
WCCIICZIOBAaHUSI WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIBCTB, W3MEHUBIIMXCS CUTYalUi,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBHSM.

3M014u0Ha.71bellz UHmeieKkm:

CTaBUTh ce0s Ha MECTO APYroro 4YejoBeKa B XOJE CHOpa WIM JUCKYCCHUHM Ha HAy4YHYIO TEMY,
IIOHUMATb MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.
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Ilpunamue ceoa u opyaux:

MIPU3HABATh CBOE MPaBO HAa OWIMOKY NMpH pemeHHH (U3NYECKUX 3a]ad WM B YTBEPKICHHUIX Ha
Hay4HbIE€ TEMBI U TAKOE K€ IIPAaBO APYIoro.

INPEJMETHBIE PE3YJIbTATBI

7 kiracce

[TpenmeTHble pe3ysbTaThl Ha 0A30BOM YpOBHE JOJIKHBI OTpaXxaTb COPMUPOBAHHOCTD y OOyUaIOIUXCS
YMEHHMN:

WCTOJIBb30BaTh MOHATHSA: (pU3NYEeCKHe U XUMUYECKUE SBJICHUS; HAOIOACHUE, SKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a; €AMHUIIBI (U3MUECKUX BEJIWYMH; aTOM, MOJIEKYyJa, arperaTHbIe COCTOSIHHS BEIIECTBa
(TBEpmOE, XKHIKOE, raz3o00pa3HOE); MEXAaHWYECKOE JBWXKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
NPSAMOJIMHEWHOE), TPaeKTOpusi, paBHOACHCTBYOmAs cui, aedopmanus (yrpyras, IulacTudeckas),
HEBECOMOCTb, COOOIIAIOLIUECS COCY IbI;

pasnuyath sBieHus (QUQQy3us; TemIoBoe ABMKEHUE YaCTHUI] BEIIECTBA; pABHOMEPHOE JBIKEHUE,
HEpPAaBHOMEPHOE JIBWJKEHUE; HWHEpLMs; B3aUMOJCIHCTBUE TEJI; paBHOBECUE TBEPABIX TEI C
3aKpEMJIEHHON OChIO BpallleHUs; Mepeaayda JaBiIeHUs TBEPABIMU TEJIaMH, KMJIKOCTSIMHU U Ta3aMy;
aTMocdepHOoe JaBlieHHE; MJIaBaHUE Tell; MPEBpaICHUs] MEXaHUYECKON HEPTUH) MO OMHCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SBICHHE;
pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (PU3NYECKHUX SIBICHUI B OKPYKAIOIIEM MHpPE, B TOM YHCIe
¢usnveckue sSBICHUSA B MPHUPOJE: MPUMEPHI JBWKECHUSA C PA3JIMYHBIMH CKOPOCTSIMHU B JKUBOW U
HEXHUBOH TMpHpoae; NecTBHE CHUJIBI TPEHHS B TNPHUPOJAE M TEXHUKE; BIUSHHE aTMOC(HEPHOTrO
JIaBJICHUS Ha JKUBOM OpraHu3M; IUIaBaHUE phIO; phIYard B TeJie YEJIOBEKa; MPH 3TOM IEPEBOIUTH
MPAaKTUYECKYIO0 3a7adyy B y4eOHYIO0, BBIIEIATH CYLICCTBEHHBIC CBOMCTBA/NPU3HAKU (PU3HMUECKUX
SIBJICHMI;

OIMCHIBATh U3yUCHHBIE CBOMCTBA Tel U (hPU3MYECKHE SBICHHS, UCTONb3Ys (pU3NYECKHe BETUUNHBI
(mMacca, 00bEM, TUNIOTHOCTD BEILIECTBA, BPEMs, ITyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH,
CWJIa TSDKECTH, BeC Tela, CUia TpEeHMs, JaBileHue (TBEpAOro Tena, KHUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIA, MEXaHW4ecKas pabdoTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHJIBI,
KOA(PHUIMEHT MOJIE3HOTO JeHCTBUS MEXaHU3MOB, KHHETUYECKast U TOTEHIUAIbHASL SHEPTUs); MPH
OTMCaHUU MPABUIIBLHO TPAKTOBATH (PU3NYECKHUI CMBICI UCHOIB3YEMbIX BEJIMYHMH, UX 0003HAYCHHS U
eIMHUIBl (U3NYECKUX BEIUYMH, HAXOIAUTh (HOPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTMMHU BEJIWYMHAMH, CTPOUTHh IpaUKHM H3YyUEHHBIX 3aBHUCUMOCTEH (PHU3HUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SBJICHUS U MPOLECCHI, UCIIONB3YS MPaBUIa CIOKEHHS
cui (BAOJb OAHOM MpsAMOI), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBECUS
pbryara (0J10Ka), «30J0TO€ MPABUIIOY» MEXAaHUKHU, 3aKOH COXPAaHEHHsS] MEXaHWYECKOH 3HEPTHH; MpH
9TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alUCHIBATH €T0 MAaTEMATUYECKOE BHIPAKCHHE;
OOBSICHATH (PU3NYECKHE SBJICHUS, IPOIIECCHI U CBOICTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTyalui
IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh IMPUUYUHHO-CIECACTBEHHBIE CBSA3H, CTPOMTH
o0BbsicHeHHEe M3 1—2 JOrMYEecKHX IIaroB ¢ OMOpo Ha 1—2 M3Y4YEHHBIX CBOWCTBA (PU3MUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3amaud B 1—2 neicTBHA, MCTONB3YS 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIIHE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHaJM3a YCIOBMSA 3aJauyd 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIIATh (PU3MYECKUE BEIUYMHBI B (POPMYIBI U MPOBOAUTH PACUETHl, HAXOAUTH CIIPABOYHBIC
JTaHHbIE, HEOOXOIUMBIE JIJIsl pEIIEHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTD MOJTyUYEeHHON (PU3NUECKOM
BEJIMYMHBI;

pacro3HaBaTh HpOOJEMbI, KOTOPbIE MOXHO pPEIIUTh HpPU IMOMOIIM (HU3UUECKUX METO/AOB; B
ONMCAaHUU MCCIEAOBAaHUS BBIIEIATh IIPOBEPSAEMOE NPEIAINOJNOKEHNE (TUIOTE3y), pasiIuyaTh U
MHTEPIPETUPOBATH MOIYYECHHBIH pE3yNbTaT, HAXOAUTh OIMIMOKU B XO/€ OIBITA, ACTaTh BBIBOABI IO
€ro pe3yJbTaTaM;

MPOBOJIUTH OMBITHl IO HAOMIOJACHUIO (U3NYECKUX SBICHUNA I (PU3HUYECKUX CBOWUCTB TEI:
(bopMynHpOBaTh TMpPOBEPAEMBbIE MPEIANOIOKEHUS, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYIUPOBATH BHIBOJIBI,

BBITOJIHATE NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MaCChl Tesa, 00bEMA, CHIIbI U TEMIIEPATyPhI
C UCIOJIb30BAaHUEM AaHAJOTOBBIX W LU(POBBIX MPUOOPOB; 3alMChIBATh IOKa3aHUS HPUOOPOB
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¢ y4€TOM 3aJJaHHOI a0COITIOTHOM MOTPENTHOCTH U3MEPEHUH;

— TPOBOAWTH  HCCICNOBAHWE 3aBUCUMOCTH OIHOW  (DM3MUYECKONH BEIMYMHBI OT  JIPYrou
C UCIIOJIb30BAaHUEM TPSIMBIX W3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBUXKYIIETOCs Teja OT
BPEMEHHU JBW)KCHUS Tella; CUJIBI TPEHHUsS CKOJIBKEHHS OT CHJIBbI JIaBJICHUs, KadecTBa 0OpabOTKH
MOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CHJIbI TPEHHS OT IUJIOMIAAU CONPHUKOCHOBEHHUS TEJ; CHIIBI
YIPYTOCTH OT YAJUHEHHUS NPYKHUHbI; BHITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTu Tena
U OT IUIOTHOCTH >KUJAKOCTH, €€ HE3aBHCHMOCTU OT IUIOTHOCTH Tella, OT IIIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO; YCIOBUI IUIaBaHUs Tell, yCIOBUN paBHOBECHUS pblyara U OJIOKOB); y4acTBOBATH B
TUTAHUPOBAHUM Y4eOHOTO HCCIeIOBaHUsA, COOUPATh YCTAHOBKY U BBINOJHATh M3MEPEHHUs, CIEIys
NPEUIOKEHHOMY IUIaHy, (UKCHUPOBATh pPe3yJbTaThl MOJYYEHHOM 3aBHCUMOCTH (PU3HUECKUX
BEJIMYUH B BHJE MPEUIOKECHHBIX TaOMUIl ¥ TpaduKOB, JAeiaTh BBIBOABI IO pE3yJbTaTaMm
UCCIICIOBAHMS,

— TIPOBOAMTH KOCBEHHBIE H3MEpeHHs] (U3NYECKHX BETUYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPAOTO Tejia; CHUa TPEHHUs CKOJBXKEHHUS; JaBJIEHHWE BO3/AyXa; BBITAJKUBAIONIAS CHJIA,
JIeMCTBYIOIAsl HA MOTPYKEHHOE B KHUIKOCTh TeNO; KOI(D(MUIIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX
MEXaHU3MOB), CJeaysl MPEUIOKEHHOW HMHCTPYKIUHM: TpPU BBITOJHEHUHM H3MEpPEHHH CcOoOHpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE UCKOMOMN BEJIMYHHBI,

— Cco00aTh MpaBuila TEXHUKU 0€30MacCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000y IOBaHHUEM;

— YKa3blBaTh NPUHIMIBI JACUCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINecs COCylbl, OapoMeTp, pblyar, MOABM)KHBIM M HEMOJBM)KHBIM OJIOK,
HaAKJIOHHAs! JIOCKOCTb;

— XapaKTepH30BaTh MPUHIUIBI ACUCTBUS U3yUEHHBIX IPHOOPOB M TEXHUUYECKUX YCTPOMCTB ¢ OMOPOi
Ha MX ONKCaHus (B TOM YHMCIIE: NOJIIUITHUKH, YCTPOHCTBO BOJOIPOBO/IA, THAPABINYECKUNA Tpecc,
MaHOMETp, BBICOTOMEp, TIOPIIHEBOW HACOC, AapeoMeTp), HCHONb3ysd 3HAaHUS O CBOWCTBaX
(u3NYeCcKUX SBICHUH U HEOOXOJUMbIE (PU3HMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOJIUTH MpPUMEPHl / HAXOAWUTh HMH(MOPMAIMIO O MPHUMEpax IMPAKTHUYECKOTO HCIOIb30BAHUSI
(u3nuecKUx 3HAHUN B MOBCEAHEBHOW YXKU3HU JUIsl 0OecTieueHus: 0€30MacHOCTH NpU OOpaIeHUH ¢
npubopaMu M TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 30pPOBbS M COONIOJACHHS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpere;

— OCYIIECTBISATh OTOOP MCTOYHHMKOB MH(pOpPMALUU B ceTd VHTEpHET B COOTBETCTBUU C 3aJlaHHBIM
MOUCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMXCA 3HAHMM W MyTEM CpaBHEHHs pPa3lIUYHbBIX
WCTOYHHUKOB BBIJIEJIATH HMH(POPMALMIO, KOTOpas SBISIETCS NPOTUBOPEUMBON HMIM MOXET OBITH
HEJI0CTOBEPHOW;

— HCIIOJIb30BaTh IPH  BBINOJHEHWH YYEOHBIX 3aJaHUM  HAyYHO-TIOMYJSPHYIO  JIUTEpaTypy
(u3NUIecKoro coJepKaHus, CpaBOYHbIE MaTepHallbl, pecypchl ceTi MHTepHeT; BiIaleTh NpuéMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALMU M3 OJHOM 3HAKOBOM CHUCTEMBI B
ApYTyIO,

— co3JaBaTh COOCTBEHHBIE KPaTKHE MUCbMEHHbBIE  YCTHBIE COOOLICHUSI HA OCHOBE 2—3 MCTOYHUKOB
uHpopMauy (U3UYECKOTO COJACPXKAaHMUA, B TOM 4YHCIE NMyOJMYHO NeNaTh KpPaTKUE COOOIICHHS
0 pe3yJbTaTtax MPOCKTOB WM YYEOHBIX HCCIEAOBAaHUI;, MPH 3TOM TI'PaMOTHO HCIOJIb30BAThH
W3yYEHHBIN MOHATHHHBIN anmapar Kypca GU3UKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCIH;

— TIpU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIIECIOBAHUI paclpeiessaTh 0OS3aHHOCTH B TPYIIE B
COOTBETCTBUH C OCTaBJICHHBIMU 33/1a4aMH, CIICAUTH 32 BHIITOJHEHUEM IIaHa JICHCTBUMN, aIEKBaTHO
OLICHUBATh COOCTBEHHBIH BKJIQA B JCATEIbHOCTh TPYNIBl; BHICTpaHBaThb KOMMYHHUKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsE MHEHHE OKPY>KAIOLTHX.

8 kiracc
[IpenmeTHbie pe3yabTaThl HA 0a30BOM YpOBHE JIOJDKHBI OTPa)kaTh C(HOPMHPOBAHHOCTH y OOYHYAIOLIMXCS
YMEHHMN:

— HCIIOJIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEeIJIOBOE IBM)KEHHE AaTOMOB U MOJICKYII,
arperaTHbIe COCTOSHHSI BEIECTBA, KPHCTAIMUYECKWE M aMop(HBIE Tela, HACBIICHHBIA U
HEHACBHIILIEHHBI Tap, BIAXHOCTh BO3JyXa; TEMIIEpPaTypa, BHYTPEHHSS OSHEPrusi, TEIJIOBOM
JIBUTATENb; OSJEMEHTApHBIA OSJEKTPUUECKUH 3apsijl, dJCKTPUYECKOEe T0je, TNPOBOAHUKH H
JMBJICKTPUKH, TIOCTOSTHHBIHN 3JI€KTPUYECKUN TOK, MATHUTHOE TOJIE;

— pasnuuaTh SBIEHHUS (TEIUIOBOE pacCIIMpeHHUe/CkaTHe, TeIIonepeaaya, TEIUIOBOE PAaBHOBECHE,
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CMauMBaHME, KaNWULIPHBIE SBICHUS, WCIIAPEHHME, KOHIECHCALMs, IJIaBICHHME, KpUCTAJIM3aLus
(oTBepaeBaHME), KUIIEHHE, TeIUlonepenada (TEIUIONPOBOAHOCTb, KOHBEKLMS, H3IYUYCHHE);
NEKTpU3aLMs  Tell, B3aUMOJAEHUCTBHUE 3apsioB, JEHCTBUS 3JIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJECHCTBUE MarHWTOB, JEWCTBHE MAarHUTHOIO IOJIA HA IPOBOJHHUK C TOKOM,
AJIEKTPOMAarHUTHass MHIYKLUSA) 10 ONMCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (PU3NYECKHUX SIBICHUI B OKPYKAIOIIEM MHpPE, B TOM YHCIe
¢usnveckue sBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSDKEHUE M KalWJUISIPHbIC SIBICHUS B IPUPOJE,
KpPHUCTaJUIBI B MIpHUpoJe, u3nyuenue ColHIa, 3aMep3aHnue BOJAOEMOB, MOPCKUE OpU3bl, 00pa3oBaHHe
pOCHI, TyMaHa, HWHEs, CHEra; JJIEKTPHUECKUE SBJICHUS B arMocdepe, 3IIEKTPHUUECTBO KUBBIX
OpPraHU3MOB; MAarHUTHOE IoJie 3eMiIH, Apeid MONIOCOB, pOJb MAarHUTHOTO MOJS JUIS XXKU3HU Ha
3emiie, MOJSIPHOE CHUSHHE; MPH 3TOM NEPEBOJIUTH NMPAKTHUECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH
CYLIECTBEHHBIC CBOMCTBA/IIPU3HAKU (PU3HUECKUX SBICHUMH;

OIMCHIBATh U3yUCHHBIE CBOMCTBA TeN U (hPU3UUYECKHE SABICHHS, UCTIONB3Ys (PU3NYECKHe BETUUMHBI
(TemmnepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, yJAEIbHAas TEIUIOEMKOCTh BELIECTBA,
ylenbHas TeIIoTa IUIaBJICHUs, YelbHas TEIUI0OTa NapooOpa3oBaHus, yAeIbHas TEIIOTa CTOPAHHS
TOILJIMBA, KOA((QUIMEHT IOJIE3HOTO ACUCTBHUS TEIIOBOM MAIWHBI, OTHOCHTEIbHAS BIIAXKHOCTD
BO3[yXa, OJJIGKTPUYECKUI 3apsija, cuiaa TOKA, BJIEKTPUUYECKOE HAaNpsyKEHUE, COINpPOTUBIICHHE
MIPOBOJIHUKA, YAEIHHOE CONMpPOTHBIICHHE BEIIECTBA, pabOTa M MOIIHOCTH AJIEKTPHUYECKOTO TOKA);
IIPU ONMCAHUU MPABUIBHO TPAKTOBATh (PM3UUECKUIN CMBICI HCIIOJIb3YEMBIX BEIMUYHUH, 0003HAUCHHS
U eAMHUIBI (PU3MUYECKUX BEIMYMH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (DU3MUYECKYIO
BEJIMYUHY C JIPYTMMHU BEJIWYMHAMH, CTPOUTHh IpaUKHU H3YyUEHHBIX 3aBHUCUMOCTEH (PHU3HUECKUX
BEJIMYMH;

XapakTepu3oBaTh CBOWCTBA Tel, (U3MYECKUE SBICHHS M TPOLECCHl, HCIHOJb3ys OCHOBHBIC
MIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEILECTBA, NMPUHLMII CYNEPIO3ULIMH
noJieli (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa /171 yyacTKa LENH, 3aKOH
Jbxoyns—IJleHna, 3aKOH COXpaHEHHUS SHEPrHM; HPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIUCBhIBaTh €r0 MaTEMATUUECKOE BBIPAKEHMUE;

OOBSICHATh (PU3NYECKHUE NPOIECChl W CBOWCTBA TeJd, B TOM 4YHCIE M B KOHTEKCTE CHUTyalui
IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbBIABIATh INPUYUHHO-CIECACTBEHHBIE CBSA3H, CTPOMTH
o0BbsicHeHHEe M3 1—2 JOrMYEecKHX IIaroB ¢ OMOpOM Ha 1—2 M3Y4YEHHBIX CBOWCTBA (PU3MUECKUX
SABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

pemaTh pacu€THble 3a1aud B 2—3 JEHCTBHA, HCIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBMS 3aJauyd 3alKChIBaTh KPAaTKOE YCIOBHE,
BBIIBJIATh HENOCTATOK JAHHBIX JUIA pEIIeHHWs 3aJauyd, BBIOMpATh 3aKOHBI M (OPMYIIBI,
HEOOXOAUMBIE JUIsI €€ pEIICHUs, MPOBOIUTH PACUYEThl M CpPAaBHUBATh IOJIYYCHHOE 3HAUCHHE
(u3MYEeCKOi BETUUNHBI C U3BECTHBIMHU JTaHHBIMU;

pacro3HaBaTh MpOOJIEMBI, KOTOpble MOXXHO pEIIUTh NpU TOMOIIM (U3UYECKUX METOJIOB;
WCIIOJIb3Ysl OIMCAaHUE HCCIENOBaHMs, BBIICIATh IPOBEPSAEMOE IPEAINOIOKEHUE, OLICHUBAThH
MIPaBWJIBHOCTB MOPSsIIKA IPOBEIECHUS UCCIIEOBaHMSL, IEIATh BBIBOIBI;

MPOBOJUTH OMNBITBI MO HAOMIOJACHUIO (DU3MYECKUX SBICHUN WM (U3NUYECKUX CBOHCTB Tel
(KanWJUIApHBIE SBJICHHUS, 3aBUCUMOCTD JJAaBJICHUS BO3AyXa OT ero o0béMa, TeMnepaTypbl; CKOPOCTH
mporiecca OCTHIBAHMSA/HArpeBaHWs MPH HM3IYYCHUH OT I1[BETa H3IIyYaIoUIeH/OrI0Maonei
MIOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPhl KUAKOCTH U IUIOIIAIU €€ IIOBEPXHOCTH;
NEKTpU3alMs TeJl U B3aUMOJAEHCTBUE DJJIEKTPUUECKUX 3apsAI0B; B3aUMOIECHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yalIM3alisl MATHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB; JEHCTBUS MarHUTHOTO IOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENsl MOCTOSHHOTO
TOKa): (GOpMyIHpOBaTH MPOBEPSAEMBIC MPEATIONOKEHHS, COOUPATh YCTAHOBKY U3 INPEII0KEHHOTO
000pyI0BaHUS; OMUCHIBATH X0/ OIBITA M (DOPMYITUPOBATH BBIBOIBI;

BBINIOJIHATH NPSIMBbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTENIBHOM BIQXKHOCTH BO3JyXa, CHJIBI TOKa,
HaNpsDKeHUsT C MCIOJIb30BAaHMEM aHAJIOTOBBIX NPUOOPOB W JATYMKOB (PU3UUECKUX BEIUYMH;
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH  HCCIIECJOBAaHUE  3aBHCUMOCTH  OIHOH  (PU3MUECKOW BENMYMHBI OT  JPYroi
C MCIOJIb30BAaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTD CONPOTHUBIICHUS IPOBOJHUKA OT €T0 JJINHBI,
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TUTOIIAIHM TIONIEPEYHOT0 CEUYEHUS U YAETHHOTO CONPOTUBIICHHUS BEUIECTBA NMPOBOJIHUKA; CHUJIBI TOKA,
WAYIIETO Yepe3 MPOBOIHUK, OT HANPSKEHUS HA TPOBOJHMKE; UCCIEI0BAHNE TIOCIEI0BATEIBHOTO U
NapajieIbHOTO COeIMHEHUH MPOBOJIHUKOB): IJIAHUPOBATh MCCIEIOBaHUE, COOMPATh YCTAHOBKY H
BBITOJIHATE M3MEPEHHsI, CIEAysl NPEASIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOTYUYCHHOM
3aBHCUMOCTH B BHJIE TaONIUI] U TpaUKOB, JeNaTh BHIBOJBI IO PE3YIbTaTaM UCCIIEIOBAHUS;

— TIPOBOAMTH KOCBEHHBIC H3MEpeHUs (U3NUECKUX BEIWYMH (yJesIbHAS TEIIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOTa M MOIIHOCTh DJEKTPUYECKOrO TOKAa): IUIAHHUPOBATH
U3MEpEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAyS MPEIIOKEHHOW HMHCTPYKIUH, H
BBIUUCIIATH 3HAUECHUE BEJTMYUHBI;

— Cco0I0aTh MpaBuila TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1a0opaToOpHBIM 000y IOBaHUEM;

— XapaKTepH30BaTh MPUHIUIBI ACUCTBUS U3yUYEHHBIX TPHOOPOB M TEXHUUYECKUX YCTPOMCTB ¢ OMOPOi
Ha MX OMHMcaHUs (B TOM 4YHCIE: CHUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJBTMETP, CUETUYMK SIIEKTPHUECKOW HHEPIUH, DICKTPOOCBETHTEIbHbIE NPHOOPHI,
HarpeBaTesbHbIC AIEKTPOIIPUOOPHI (IPUMEPHI), AEKTPUUYECKHE MPEIOXPAHUTEIH; HIEKTPOMAarHuT,
JIEKTPOBUraTeNlb MMOCTOSHHOTO TOKA), MCIOJb3Ysl 3HAHUSA O CBOWCTBaX (PM3UUECKUX SIBICHUU U
Heo0XouMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

— pacmo3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEpPUTENbHBIE MPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, JBUTATEIIb
BHYTPEHHETO CTOpaHMs, AJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBbl JJIEKTPUYECKHX IIered ¢
MOCTIeIOBATEIbHBIM H MapaUIeIbHBIM COSMHEHUEM 3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUCHHS
JJIEMEHTOB JIEKTPUYECKHX IIETICH;

— TPUBOJUTH TPHUMEPHI/HAXOAUTh HMH(OPMAIMIO O NpUMEpax MPAKTHYECKOTO HCIOIb30BAHUS
(u3nuecKUX 3HAHUN B MOBCEAHEBHOW YXU3HU JUIsl 00ecTieueHus: 0€30MacHOCTH NP OOpaIeHUH C
npubopaMu M TEXHUYECKHMMM YCTPOWCTBAMH, COXPAHEHHUS 30POBbS M COONIONEHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

— OCYIIECTBIATh IMOMCK HHPOpPMALUU (PU3HUECKOTO COJEepkKaHUsA B ceTH VHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUHM U MyTEM CpPaBHEHUS JOTIOJHUTEIbHBIX HCTOYHHUKOB BBIJCIATH UH(OPMAIIHIO,
KOTOpas SBISETCA NPOTUBOPEUMBON HIIM MOXKET ObITh HEIOCTOBEPHOI;

— HCIIOJIb30BaTh MPH  BBINOJHEHWH YYEOHBIX 3aJaHUM  HAyYHO-TIOMYJSPHYIO  JIUTEpaTypy
(u3NUIecKoro coJepKaHus, ClpaBOYHbIE MaTepHallbl, pecypchl ceTi MHTepHeT; BiIaeTh NpuéMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALMU M3 OJHOM 3HAKOBOM CHUCTEMBI B
ApYTyIO,

— co3JaBaTh COOCTBEHHbIC MUCHMEHHBIE M KPAaTKUE YCTHBIE cOOOIIeHUs, 0600mas nHdhopMaiumo 13
HECKOJIbKUX HMCTOYHUKOB (U3NYECKOTO COJEpXKAHHUA, B TOM YHCIE MyOJWYHO NPEICTABIATH
pe3ynabTaThl TMPOEKTHOW WM  HCCIEHOBATENIbCKOM  NEATENbHOCTH; TMPH 3TOM TI'PaMOTHO
WCIOJIb30BAaTh M3YyUYEHHBIH MOHATHHHBIN ammapar Kypca (U3UKH, CONPOBOXKIATH BHICTYIUICHHUE
IIpE3CHTALUEH;

— TIpU BBINIOJHEHUU YYEOHBIX MPOEKTOB M HUCCIENOBAaHHMNA (PU3NYECKUX IPOLIECCOB PACIPENEIIATh
0053aHHOCTH B TpyNIE B COOTBETCTBUU C MOCTABICHHBIMH 3aJjauyaMH, CIEAUTH 3a BBINOJIHECHHEM
IUTaHa JIeHCTBUH M KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ B
NeSITeIbHOCTD TPYIIIBI; BBICTPAaWBaTh KOMMYHUKATHBHOE B3aMMOJEHCTBHE, MPOSBISAS FOTOBHOCTD
paspeuiatb KOH(QIUKTHL.

9 kJ1acc

[IpenmeTHbie pe3ysbTaThl HA 0a30BOM YpOBHE JIOJDKHBI OTpa)kaTh C(HOPMHPOBAHHOCTH y OOYYAIOLIMXCS

YMEHHMN:

— HCIIOJIb30BaTh MOHATHA: CUCTEMa OTCUETa, MaTepHalibHasl TOYKa, TPAEKTOPHUS, OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBYDKEHUS, neopmanus (ynpyras, TUTACTHYECKas ), TpeHue,
LEHTPOCTPEMUTENIFHOE YCKOPEHHE, HEBECOMOCTb M TEPEerpy3KH; ILEHTP TSKECTH; aOCOIIOTHO
TBEPIOE TENI0, UEHTP TSHKECTH TBEPAOrO Tella, PABHOBECHE; MEXaHMYECKHUE KOJICOAHUs M BOJIHBI,
3BYK, MHOPa3BYK H yJIbTPa3BYK; 3JCKTPOMArHUTHBIC BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh W AAabHO30PKOCTH, CIIEKTPHI MCITyCKaHHs M TOTJOIIeHus; anbda-, Oeta- u
ramMMa-Hu3JIy4eHus], U30TOIbI, SIepHAs YHEPTEeTHKA,;

— paznuuaTh  sABICHHMA  (paBHOMEpPHOE W  HEPaBHOMEpPHOE  TMPSAMOJIMHEHHOE  JBHXKCHHE,
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE JBIKEHHE, CBOOOTHOE Ma/ileHHE T, PAaBHOMEPHOE IBH)KEHHUE
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10 OKPY)XHOCTH, B3aUMOJCHCTBHE TeJN, PEaKTHBHOE [BHWKEHHE, KoJeOaTelbHOE MIBIM)KEHHE
(3aTyxarolye W BBIHY)KJCHHbIE KOJeOaHMs), pE30HAHC, BOJIHOBOE IBIKEHHE, OTPaKEHHE 3BYKA,
MPSIMOJIMHENHOE PACIPOCTPAaHEHHE, OTPAXKEHHE U IIPEJIOMIICHUE CBETAa, IIOJIHOE BHYTPEHHEE
OTpaKE€HHE CBETa, pa3loKeHHEe OeJI0ro CBeTa B CHEKTP U CIIOKEHHE CIEKTPaJbHBIX I[BETOB,
JUCIIEpCUsl CBETAa, ECTECTBEHHAs pPAJUOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEMUYATOro CHEKTpa
U3JIy4eHUs) MO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOLINX
JTaHHOE (PU3UYECKOE SIBIICHUE;

— Ppacmo3HaBaTh MPOSBICHUE U3YyUYEHHBIX (PU3NYECKHX SIBICHUI B OKpY)KalolleM MUpe (B TOM 4HCIie
¢usnveckue SIBICHUS B NMPUPOAC: NPWIMBBI U OTIMBBI, ABIKeHHE TuiaHeT COJIHEYHOW CHCTEMBI,
PEaKTUBHOE [IBUKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSCEHUE,
ceiicMUYecKne BOJHBI, IIyHAMH, 3XO0, [IBETA TEJl, ONTUYECKHUE SBJICHUS B MPHUPOJIE, OMOJIOrHUECKOE
JeicTBUE BHJIUMOIO, YJIbTPA(QHOIETOBOIO M PEHTICHOBCKOTO W3IYYCHHUH; €CTECTBEHHBIH
pPaZMOAaKTUBHBIM (OH, KOCMHUYECKUE Jy4M, PaJUOAKTHBHOE HU3JIy4YECHUE IMPHUPOJHBIX MHHEPAJIOB,;
NEICTBUE pPAJMOAKTUBHBIX MW3JIy4EHHH Ha OpraHM3M 4YEJOBEKa), IpPU OSTOM IEPEBOAUTH
MPAaKTUYECKYIO0 3a7adyy B y4eOHYIO0, BBIIEIATH CYLICCTBEHHBIC CBOMCTBA/NPU3HAKU (PU3HMUECKUX
SIBJICHMI;

— ONKCHIBATh M3YYEHHBIC CBOWCTBA TeNl M (DU3UYECKUE SIBICHUS, UCTONB3Yys (DU3NUECKHE BEIUYMHBI
(cpenHsiss 1 MTHOBEHHAsl CKOPOCTh TeJla TP HEPAaBHOMEPHOM JBHKEHHH, YCKOPEHHE, IIEPEMEILIECHUE,
MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHMs, CHJIAa YIPYTOCTH, CHJIA TSHKECTH, YCKOpEHHE CBOOOTHOTO
MajieHus, BeC Tella, HUMITYJIbC Tela, MMIYJbC CHIIbI, MEXaHHYeckas padoTa M MOUIHOCTB,
MOTEHUMANIbHAsL DHEPIUs Teja, MOAHATOrO HaJl MOBEPXHOCTHIO 3E€MJIM, MOTEHLUAIbHAS SHEPIHS
C)KaTOM TPYXHUHbBI, KUHETUYECKAs SHEPrHsl, IOJIHAs MEXaHWYecKas SHEpPIus, NEpUoJ] U YacToTa
KoJieOaHWii, JJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTejb
MIPEJIOMJICHHSI CpeJibl); MPU OMHCAHUM MPABHIBHO TPAKTOBATH (PU3MYECKUN CMBICI HCIIOIB3YEeMbIX
BEJIMYMH, O0O3HAUCHMS W EAMHUIBI (PU3MYECKUX BEIUYUH, HAXOIUThb (DOpMYJbI, CBSA3BIBAIOIIUE
JaHHYI0 (DU3UYECKYI0 BEIMYMHY C JpPYTUMH BEIWYMHAMH, CTPOMTH TpaduKkd H3YUEHHBIX
3aBUCHMOCTEH (PU3NYECKUX BEIUYNH;

— XapaKTepH30BaTh CBOMCTBA Tel, (PU3NYECKHE SBJICHUS U MPOLECCHI, UCIIONb3Ys 3aKOH COXPAHEHUS
SHEPrUM, 3aKOH BCEMUPHOIO TATOTEHHUS, IPUHIMI CYNIEPIIO3ULIUN CUJI, IPUHLUI OTHOCUTEIBHOCTH
lanunest, 3akonsl HploTOHA, 3aKOH COXpAaHEHHUS MMILYJIbCA, 3aKOHBI OTPAXEHMSI U IPEIOMIICHUS
CBETa, 3aKOHBl COXPAHEHUs 3apsJA0BOIO M MACCOBOTO UHCEN IPH SIAEPHBIX PEAKLHUAX; IPU ITOM
JlaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHUECKOE BBIPAXKEHUE;

— OOBACHATh (PU3UUECKUE TPOLECCHl M CBOMCTBA TEJN, B TOM YHCJIE€ U B KOHTEKCTE CHUTYyalUi
IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh INPUUYUHHO-CIECACTBEHHBIE CBSA3H, CTPOMTH
00BsICHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpPOM Ha 2—3 M3YYECHHBIX CBOMCTBA (PU3HMUECKUX
SABJICHUH, (PU3NUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

— pemaTh pacu€THbIE 3a7aun (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI U
(opMyIIbl, CBsI3BIBAIONINE (PU3MUYECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alUChIBATh
KpaTKO€ YCJIOBHE, BBIABIATH HEAOCTAIOIIME WM M30BITOYHBIC IaHHBIC, BHIOMPATh 3aKOHBI H
(bopMysbl, HEOOXOIUMBIC IJISi PELICHHS, MPOBOIUTH PAcU€Thl U OICHHWBATh PEATMCTUYHOCTH
MOJIyYEHHOTO 3HaUCHHsI (PU3NYECKON BEINUMHBI,

— pacmo3HaBaTh NPOOJEMbI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIM (U3NYECKUX METO/IO0B;
WCIIOJIb3Ysl OIMCAHUE HCCIEIOBaHMs, BBIICIATh IPOBEPSAEMOE IPEANOIOKEHUE, OLICHUBAThH
MIPaBWIBHOCTh TOpsiAKA IPOBENEHUS MCCIENOBAaHMS, JENaTh BBIBOJBL, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOACHUIN U OTIBITOB;

— TIPOBOAMTH OMNBITHI MO HAOMIONEHUIO (UIUYECKUX SBICHUM WIM (PU3NYECKHX CBOWCTB TEN
(u3yuenue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHUs HHEPIHM; 3aBUCHUMOCTb IIEpUOJA
Kosie0aHUH TPYKUHHOTO MasiTHUKAa OT MAacchl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABl MaJbIX KOJICOAHWH; MPSMOJIMHEHHOE pPacHpOCTPaHEHUE CBETa, Pa3lIoKeHHE OeIoro
CBETa B CIIEKTpP; M3yYCHHE CBOMCTB M300paKCHMS B IUIOCKOM 3€pKajie M CBOMCTB HM300pa)KeHHUs
npeaMera B cobuparoleil JIMH3e; HaOI0JeHHE CIUIOIIHBIX W JIMHEHYAThIX CHEKTPOB M3IIyUEHUS):
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOro Habopa 00OpYIOBaHUS; OMUCHIBATH XOJ
OTIBITA ¥ €T0 PE3yJbTaThl, POPMYIUPOBATH BHIBOJIBI,

— TIPOBOAMTH MpPH HEOOXOAMMOCTH CEpPHUI0 TNPSAMBIX H3MEpPEHH, ONpenaessisi CpeiHee 3HAaYeHUE
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u3MepseMoil BenMUuuHBl ((POKYCHOE pPAcCTOSHUE COOMparomiel JHMH3bI); 000CHOBBIBATH BHIOOD
crioco0a U3MEepeHHs/U3MEPUTEIBHOTO IPHOOPa;

MPOBOJIUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEJIMYUH C MCIOJIB30BAHUEM MPSIMBIX
M3MEpEeHU# (3aBUCHMOCTh IIyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBHKEHHU 0€3 HaudalbHOM
CKOpOCTH; TMeprosa KojeOaHUi MaTeMaTU4ecKoro MasTHHKAa OT JUIMHBI HUTHU; 3aBUCUMOCTH yTJa
OTpaXKEHHsI CBeTa OT yrjla MaJeHus W YIJla TPEJOMIICHUS OT yrjla MaJeHus): IUIAaHHUpPOBATh
HCCIIeZIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DUKCHPOBATh pe3yJbTaThl MOJIYYCHHOM
3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C yUETOM 3a/laHHON MOTPEIIHOCTH U3MEPEHUN B BUJE TAOIHII
U TpauKOB, e1aTh BBIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHHUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHMs (PU3NYECKUX BEIUYMH (CpPEeIHSST CKOPOCTh U YCKOPEHHE Tena
IpU PABHOYCKOPEHHOM JIBIDKCHMH, YCKOpEHHE CBOOOJHOTO MaJACHUs, XECTKOCTh IPYXKHHBI,
KO3((UIIMEHT TPEeHHsI CKONBXKEHHUS, MexaHWdeckas padoTa W MOIIHOCTh, YacCTOTa W TEPUOJ
KoJie0aHUH MaTeMaTHYECKOro U MPY>KHHHOT'O MAasTHUKOB, ONTHYECKasi CHJIa COOMpAIOIIe JIMH3HI,
pazMOaKTUBHBIM (DOH): TUIAHUPOBATH M3MEPEHHS; COOMPATh IKCIEPUMEHTANBHYIO YCTAaHOBKY H
BBITOJIHATE MU3MEPEHHS, CIEAYS NMPEIOKEHHOM MHCTPYKLMHU; BBIYMCISATH 3HAUEHUE BEIHMUUHBI U
aHaM3UPOBATh MOJyUYCHHBIE PE3yIbTAThI,

co0uro1aTh MpaBuiIa TEXHUKH OE30MaCHOCTH MPU paboTe ¢ 1a0opaTOpHBIM 000pyI0OBaHUEM;
pa3nuyath OCHOBHBIE TPH3HAKK M3YYCHHBIX (PU3MUYECKUX MOJENeN: MaTepuaibHas TOYKa,
abCoIIOTHO TBEPIOE TENO0, TOYCUHBI MCTOYHHMK CBETA, Jy4, TOHKAs JIMH3A, IUIAHETapHas MOJEIb
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOTO s1/Ipa;

XapaKTepu30BaTh MPUHLIHUIIB IEHCTBUS U3YYESHHBIX IPUOOPOB U TEXHHUECKUX YCTPOUCTB C OMOPOi
Ha MX ONHUCAHMA (B TOM YHUCIIE: CHHJIOMETpP, AATYMKH IIOJIOKEHHS, PACCTOSHUS U YCKOpPEHHUS,
pakeTa, 3X0JI0T, OYKH, IEPUCKOT, (PoToanmapaT, ONTHUYECKUE CBETOBO/bI, CIIEKTPOCKOI, J03UMETP,
KaMmepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBaX (DM3MYECKHX SBICHUH M HEOOXOAMMBbIE
¢u3nyecKkue 3aKOHOMEPHOCTH;

UCTOJb30BaTh CXEMBbl M CXEMAaTUYHblE PHCYHKHM M3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,
W3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOLECCOB MPH PELICHUH y4eOHO-NPaKTHUECKUX
3aa4; ONTHYECKUE CXEMBI JJISi MOCTPOEHUS M300pakeHUH B IUNIOCKOM 3epKajie U coOuparomieit
JIMH3E;

MPUBOAUTH TPUMEPHI/HAXOAUTh HWHPOPMALMIO O TMpHUMEpax NPaKTUYECKOTO HCIIOIb30BAHUS
(u3nUecKUx 3HAHUN B MOBCEAHEBHOW XKU3HU JUIsl 0OecTieueHus: 0€30MacHOCTH NpU OOpaIeHUH C
npubopaMu M TEXHUYECKHMMM YCTPOWCTBAMH, COXPAHEHHUS 30POBbS M COONIONEHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

OCYILECTBIISATh MOMCK MH(pOpMAUU (PU3UUECKOTO COAepkKaHus B ceTH VIHTepHET, CaMOCTOSTEbHO
(dbopMynHpysT MOMCKOBBIM 3arpoc, HAXOIWTh MYTH OIPEICIICHUS TOCTOBEPHOCTH IOIY4YEHHOU
nHpOpMAaIUY Ha OCHOBE UMEIOUINXCS 3HAHUN U TOTIOJTHUTEIbHBIX HCTOYHUKOB;

WCTOJb30BaTh TPU  BBINOJHEHMHM Y4YEOHBIX 33JaHUN  HAYYHO-TIOMYJIAPHYIO  JIUTEPATypy
(u3nYecKoro coJepKaHus, CpaBOYHbIC MaTepHallbl, pecypchl ceTH MHTepHeT; BiIaeTh NpuéMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALMU M3 OAHOM 3HAKOBOM CHUCTEMBI B
APYTYIO;

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHbIE COOOLICHHS Ha OCHOBE HH(pOpMaruu u3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COJCpXkKaHUs, MyOIMYHO TMpPEACTaBIsATh pPE3yIbTaThl
MIPOEKTHOM WJIM UCCIIEA0BATEIBCKON NESTEILHOCTH; IPH 3TOM IPaMOTHO HMCIIOJIb30BaTh U3Y4YECHHBIN
MOHATUIHBIN anmapaT U3y4yaeMoro paszaena (GU3MKUA M COMPOBOXKAATH BHICTYIUICHUE MIPE3CHTAIEH
¢ y4éTOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

7 kiacce
Ne Kou1-Bo Tema ypoka B03MOKHOCTh HCIOJIb30BAHAS
YPOKOB 20P, YMM
1. 6 ®dwu3uka u ee poJib B MO3HAHUH OKPYIKAIOIIET0 MUPa https://resh.edu.ru/subject
2 4 [lepBoHauanbHBIE CBEACHUS O CTPOCHUH BEILIECTBA 128/7/
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3. 22 JIBM>KeHUE U B3aUMO/JICHCTBUE Tl

4, 18 JlaBlieHUE TBEPABIX TEJI, XKUJIKOCTEN U Ia30B.

5. 12 PaboTa 1 MOITHOCTB. DHEprus

6. 6 IToBTOpEHME

68 Hroro
8 kacce
Ne | Kou-Bo Tema ypoka Bo3Mo:kHOCTH Henoab3oBanus JOP, YMM
4acoB
1. 2 [ToBTOpEeHME https://resh.edu.ru/subject/28/8/
2. 20 TennoBkle IBICHUS
3. 40 DNEKTpUUYECKHUE U MAarHUTHBIE SIBJICHUS
4. 6 [ToBTOpeHue
68 Hrtoro
9 kaacce
Ne | Koa-Bo Tema YpPoOKa B03MOKHOCTH HCTIOJIB30BAHMS
VPOKOB 30P, YMM

1. 2 [ToBTOpEHME

2. 10 MexaHndecKue SIBICHUS https://resh.edu.ru/subject

3. 18 MexaHndecKkue KojaeOaHusl U BOJIHBI 128/9/

4. 18 DIEKTPOMarHUTHOE M0JI€ 3JIEKTPOMArHUTHbIE BOJIHBI

5. 9 CBeTOBBIC SBJICHUS

6. 9 KBanTOBBIC SIBICHUS

7. 2 IToBTOpUTENEHO-0000MIAIOLTNI MOTYTB

68 Hroro

2.1.9. MudopmaTtuka (0a30Bblil YPOBEHb)

Pabdouas nmporpamma no nHpopmatuke B 7-9 kjaaccax (0a30Bblii YPOBEHB).

B 7-9 k. - 1 4. B Heaed10.
Hroro: 102 y.

COJEPKAHUE

7 knace
Hudgposan zpamomnocmo

Komnvromep — ynuegepcanvhoe ycmpoiicmeo o00padoomku 0aHHbIX

KomnbroTep — yHHBEpCalbHOE BBIYMCIMTEIBHOE YCTPOWCTBO, paboTaromiee Mo mnporpamme. THIbI
KOMIIBIOTEPOB:  II€PCOHAJIbHBIE  KOMIIBIOTEPHI, BCTPOECHHBIE  KOMIIBIOTEPBI,  CYNEPKOMIIBIOTEPHI.
MoOGubHBIE YCTpOICTBA.

OcHOBHbBIE KOMIIOHEHTBI KOMITBIOTEpPA U UX Ha3HaueHue. [Iponeccop. OnepatuBHast U JOJrOBpEMEHHAs
namsTh. YCTpoWcTBa BBOJA M BbIBOAA. CEHCOPHBIN BBOJ, AATYMKH MOOMJIBHBIX YCTPOWCTB, CpPEACTBA
OMOMETpPHUYECKON ayTeHTH(PUKALINY.

Hctopus pa3BUTHS KOMIIBIOTEPOB W TNPOrpaMMHOro oOecreyeHus. IIOKONEHUS KOMITBIOTEPOB.
CoBpeMeHHbIE TEHEHIINHN Pa3BUTHS KOMIIBIOTEPOB. CyNEepKOMIIbIOTEPHI.

[TapannenbHble BBIYUCIECHUS.

[lepconanbublil KoMmbloTep. [Ipolieccop M €ro XapakTepUCTHKU (TAKTOBas 4acTOTa, Pa3psiAHOCTD).
OmnepatuBHasi mamsTh. JloNroBpeMeHHass mamsTh. YCTpoilcTBa BBOJa M BhIBOAA. OOBEM XpaHUMBIX
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JaHHBIX (OTepaTHBHAs MaMATh KOMIIBIOTEPA, >KECTKUH M TBEPJOTENBHBIA JMCK, MOCTOSHHAS IMaMATh
cMapT(OHa) U CKOPOCTh TOCTYTA ISl PA3TUUHBIX BHJIOB HOCUTEIIEH.

Texnuka 06€30MacHOCTH U MTpaBUiIa pabOTHI HA KOMITBIOTEPE.

Ilpozpammor u Oannwvie

[Iporpammuoe obGecniedenne kommbioTepa. llpukianHoe mnporpammuoe oOecrneueHue. CHCTEMHOE
nporpaMMmHoe oOecrieyeHne. CucrteMbl mporpaMmMupoBaHus. IIpaBoBas oxpaHa MporpamMm U JaHHBIX.
BecrutatHble 1 ycnoBHO-OecmiaTHbIe Tporpammbl. CBOOOHOE TPOTrpaMMHOE 0OeCTIeYeHHUE.

@aiinbl 1 nanky (karajgoru). [puanune! noctpoenus ¢ainoBeix cucreM. [loaHoe ums daiina (mamnkn).
[lyte x ¢aiinmy (mamke). PaGora ¢ daiimamMu W KaTajgoramMu CpeACTBAMU OMNEPAMOHHOW CHCTEMBI:
co3JlaHKe, KOMHMPOBAaHUE, MEepeMelIeHNe, TIEPEMMEHOBaHNE U yJalleHHe (aiijoB W mamok (KaTajoros).
Tuner ¢aiinos. CpoiicTBa (aitnoB. XapakTepHble pa3Mepbl (aillloB pa3TUYHbIX THUIOB (CTpaHHUIIA TEKCTA,
AJIEKTPOHHAsI KHUTA, (oTorpadus, 3amuch MECHU, BUICOKIIUI, MOJTHOMETPAXHbIN (puiabm). ApxuBanus
naHHbIX. Mcnonbp3oBaHue mporpamMm-apxuBaropoB. dDaiinobiii MeHemxep. [louck ¢aiinoB cpeacrBamu
ONEPALMOHHON CUCTEMBI.

KomnbroTepHble BUPYCHI U APYTHE BPEIOHOCHBIE MPOrpaMMbl. [IporpaMMBl AJ1s 3aIIUTHI OT BUPYCOB.

Komnvromepnwvie cemu

O6wenunenne KommbloTepoB B ceTb. Cerb MHTepHer. Beb-cTtpanuna, Beb-caiit. CTpykTypa agpecos
BeO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. Ilouck HHPOpMAIMM MO KIIOYEBHIM CJIOBaM M 110
n3o0paxxenuio. BepuduurpoanHocTs nHOpMAaIK, TOTy4eHHON n3 MHTEpHEeTA.

CoBpeMeHHBIE CepBUCHI UHTEPHET-KOMMYHUKAIUH.

CereBoii 3THKET, 6a30Bble HOPMBI MH(OPMAIIMOHHON STHUKU U TpaBa MpH padore B cetu MHTEpHET.
Crpareruu 6e3onacHoro noseneHus B Intepuere.

Teopemuueckue 0cHO6bl UHPOPpMaAmMUKU

Hngopmayua u ungopmayuonnsie npoyeccol

WNudopmanus — OIHO U3 OCHOBHBIX MOHATUH COBPEMEHHON HAYKH.

Wndopmanus Kak CBEACHHUS, NMpeIHA3HAUYCHHBIC JJIS BOCHPUSATHS YEIOBEKOM, M HMH(pOpMAIMs Kak
JaHHBIE, KOTOPbIE MOTYT ObITh 00pab0TaHbl aBTOMAaTH3UPOBAHHOM CUCTEMOIA.

JIMCKpETHOCTh JTaHHBIX. BO3MOXKHOCTH ONMUCAHMS HEMPEPBHIBHBIX OOBEKTOB U MPOIECCOB C MOMOIIBIO
TMCKPETHBIX JaHHBIX.

WudopmanroHHble MPoLecchl — MPOLECCHl, CBA3aHHBIE C XpaHEHHUEM, TPeoOpa3oBaHUEM U Nepeaaydeit
JTAHHBIX.

Ilpeocmaenenue ungpopmayuu

CumBon. Andasut. MomHocTh andasuta. PaznooOpasue s3pikoB U andasutoB. EcTecTBeHHBIE H
¢dopmanbHbie S3BIKH. AJ(paBUT TEKCTOB Ha pycCKoM s3bike. JlBomuHblid andasut. KommyectBo
BCEBO3MOXHBIX CJOB (KOJIOBBIX KOMOMHAIMi) (UKCUPOBAHHOM JJIMHBI B JBOMYHOM aj(aBHTE.
[IpeoOpazoBanue moboro anpaBuTa K IBOUYHOMY. KOJMUECTBO pa3MUYHBIX CJIOB (DPUKCHPOBAHHOMN
JUTMHBI B alipaBUTE ONPEAEIEHHON MOITHOCTH.

KoaupoBanue ciMBOJIOB OJHOTO aj(aBUTa C MOMOIIbIO KOJOBBIX CIIOB B IPyroM ajdaBHUTe; KOJ0Bas
Tabyuna, 1eKOJUPOBaHUE.

JBonunsrii koj. [IpeacraBneHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

Nudopmannonupiii 00bEM NaHHBIX. BUT — MHHUMAanbHas €IWHUIA KONWYecTBa WH(MOpMauu —
JIBOWYHBIN paspsa. Eaunuiel u3mepenus uHGOpManoHHOro oO0béMa aaHHBIX. burt, Gaiit, kumoGaiir,
Mera0auT, ruraGamr.

CkopocTb nepeauu 1aHHbIX. EXUHUIBI CKOPOCTH Mepeaun JaHHbIX.

Koauposanue TexctoB. PaBHomepHsblit kon. HepaBnomepnsiit koa. Koguposka ASCIIL. BocsmuOuTHbIE
komupoBku. [lonsitue o kxommpoBkax UNICODE. JlekomupoBaHue COOOIICHHUN C HCIIONIH30BAHHEM
PaBHOMEPHOTO U HEpAaBHOMEPHOTO Koza. MHpopMannoHHelil 00bEM TEKCTA.

Hckaxenne nHpopMauu rnpu nepeaaye.

OOmiee mpexacraBieHue O HU(POBOM TPEACTABICHUU ayJUOBU3YAIBHBIX M JAPYTHX HENPEPHIBHBIX
JTAHHBIX.

Komuposanue nsera. L{BetoBsie Moaenu. Moaens RGB. I'mybuna kogupoBanus. [lanutpa.

PacTtpoBoe 1 BeKTOpHOE TpeacTaBieHne n3odpaxenuil. [lukcens. Ouenka nHGOpPMaAIIMOHHOTO 00BEMA
rpaduUecKrX JaHHBIX JJISl pAaCTPOBOTO H300PaKESHHUS.

KonaupoBanue 3Byka. PazpsinHocts 1 yactora 3anucu. KonmuecTBo KaHAIOB 3aIHCH.
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OneHka KOJMYECTBEHHBIX I1apaMETPOB, CBSA3aHHBIX C IMPEJICTABICHHEM M XPAaHEHUEM 3BYKOBBIX
daiinos.

Hngopmayuonnvie mexnonozuu

Texcmoegvie 00Kymennbol

TexcToBbIe JOKYMEHTHI U HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHH1Ia, ad3all, CTpOKa, CJI0OBO, CHMBOI).

TekcToBBI TpOLECCOp — HWHCTPYMEHT CO3IaHUs, PEAAKTUPOBAHUS M (HOPMATHPOBAHUS TEKCTOB.
[IpaBuna nabopa Ttekcra. PemaktupoBanme Ttexcta. CBoiictBa cumBosioB. Ilpudrt. Tunsr mpudron
(pyOnensle, ¢ 3aceukamu, MOHOIIMpHUHHEBIE). [lomykupHOe n KypcuBHOE HadepTanue. CBoiicTBa ab3areB:
rpaHunbl, a03amHbBId  OTCTYN, MHTEpBaj, BbIpaBHMBaHUE. Ilapamerpsl crpanunpl.  CruieBoe
¢dbopmatupoBaHue.

CrpykrypupoBanue WHGPOpPMALMKA C TIOMOIIBIO CHHCKOB W Tabnui. MHOTOypOBHEBBIE CITMCKH.
Jlo6aBneHue TabauIl B TEKCTOBBIEC JOKYMEHTHI.

BcraBka n300pakeHU B TEKCTOBBIE TOKyMeHTHl. O0TekaHue n3o0pakeHuil TekcToM. BritoueHue B
TEKCTOBBII JOKYMEHT Juarpamm, (popmyii, HyMepaliu CTPaHUIl, KOJIOHTUTYJIOB, CCBUIOK H .

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. ['omocoBoii BBoJA Tekcra. OnrTudeckoe
pacnio3HaBaHue TekcTa. KommbrorepHslii nepeBoa. lMcmonb3zoBaHue cepBucoB ceTu MHTepHeT [is
00pabOTKH TEKCTA.

Komnvromepnas zpaghuxa

3HaKOMCTBO ¢ TpaduuecKuMH penakropamu. PactpoBble pucyHku. Mcmomnb3oBanue rpapudeckux
IIPUMUTHBOB.

Omnepanyu penakTUpOBaHHUS TpapuuecKuX OOBEKTOB, B TOM uwncie UHUGPOBBIX (oTorpadmii:
W3MEHEHHE pa3Mmepa, o0pe3Ka, MOBOPOT, OTpaxkeHue, paboTa ¢ obnactsmu (BbIIEICHHE, KOMUPOBAHUE,
3aJIMBKA 1IBETOM), KOPPEKLHUS IBETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduxa. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMH CPEICTBAMH TEKCTOBOTO
npolieccopa Wil Ipyrux nporpamm (mpusioxenuit). Jlo6aBneHne BEKTOPHBIX PUCYHKOB B TJOKYMEHTBI.

Mynvmumeduiinvie npezenmayuu

[MonroroBka MynbTUMEIUHHBIX Npe3eHTanmid. Cnaiia. Jlo6aBneHre Ha clai TeKcTa U U300pakeHUH.
Pabora ¢ HECKOJIBKUMH CIIaiijaMu.

JloGaBnieHre Ha a1 ayJHOBU3yalbHBIX JaHHBIX. AHUMAIM. [ UIiepcehlIKy.

8 kiracc
Teopemuueckue 0cHOGbl UHpOPpMaAmMUKU

Cucmemul cuucnenusn

Heno3unmonHsle M MO3UIMOHHBIE CUCTeMbI cuncieHus. Andasut. OcHoBanue. Pa3sépHyrtas dopma
3anucu yucia. [lepeBon B JECATUUHYIO CUCTEMY YHCEIN, 3alIMCAHHBIX B APYTUX CUCTEMAaX CUUCIICHUS.

Pumckas cucrema cuuciaeHusl.

JIBonuHas cuctema cuucienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024 B 1BOMUHYIO CUCTEMY
cuncineHus. BocemepruHas cuctema cuucieHus. llepeBox umcen U3 BOCBMEPUYHOM CHUCTEMBI B
JBOWYHYIO U JIECATHYHYIO cucTeMbl u oOpartHo. lllectHanumarepuunas cuctema cuucieHus. llepeBon
qlycesl W3 IMIECTHAALATEPUYHOM CUCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JIECATUYHYIO CHUCTEMBI U
obparHo.

Apudmerndeckue onepanuy B JBOUYHON CUCTEME CUUCIICHHUS.

Inemenmol mamemamuieckoil 102UKu

Jlornueckue BbICKa3blBaHUS. Jlormdyeckue 3HAu€HMsI BBICKAa3bIBaHUI. OJIEMEHTApHBIE U COCTABHBIE
BbICKa3plBaHusA. Jlormueckue onepanuu: «W» (KOHBIOHKIMS, JIOTMUECKOE YMHOMKEHHE), «UIIN»
(IM3BIOHKIIMUS, JIOTHUECKOE CIIOKEHHE), «HE» (JIorndyeckoe oTpulianue). [[puopuTeT JIOrnuecKux orneparuii.
OnpeneneHyre NICTUHHOCTH COCTABHOTO BBICKAa3bIBAHUS, €CJIM U3BECTHBI 3HAUEHHS HCTUHHOCTH BXOJSIINX B
HEro 3JIEMEHTAapHBIX BbICKa3biBaHUU. Jlornueckue BbipaxkeHus. [IpaBuia 3anucu JIOTHYECKUX BBIPAKEHUMN.
[TocTpoenue TabNUIl HICTHHHOCTH JIOTUYECKUX BBIPAKECHUI.

Jlormueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAMHU KOMIIBIOTEPA.

Anzopummsl u npozpammuposanue

Hcnonnumenu u anzopummol. Anzopummuueckue KOHCmpyKyuu

[Tonsatue anropurma. Mcnoaaurenu alropuTMoB. AJIrOpUTM Kak IUJIaH YIIPaBJIECHUS UCIIOJHUTEIIEM.

CaoiictBa anropur™a. CriocoObl 3aITUCH AITOPUTMA (CIIOBECHBIN, B BHJIE OJIOK-CXEMBI, IPOTPaMMa).
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AnropurMuyeckue — KOHCTpykumu.  KoHcTpykuus — «cnenoBaHue».  JIMHEHHBIH — anropurM.
OrpaHu4eHHOCTb  JMHEMHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb  MPEAYCMOTPETh  3aBUCUMOCTD
MIOCJIE0BATEIBLHOCTH BBIIOIHIEMBIX JEHCTBUI OT UCXOAHBIX JaHHbBIX.

KoHCTpyKIMsl «BETBIEHUE»: IMOJIHAs U HemoiHas (GopMbl. BbimomHeHWE W HEBBINOJIHEHHE YCIOBUS
(MCTHHHOCTb U JIOXHOCTb BbICKa3bIBaHus). [IpocThie U cOCTaBHBIE YCIOBUSL.

KoHcTpyKIns «ITOBTOPEHMS»: LMKIIBI C 3aJaHHBIM YMCJIOM MOBTOPEHMH, C YCIOBHEM BBIIIOJIHEHUS, C
[IEPEMEHHON [IUKJIA.

Pazpabotka 11 hopManbHOTO UCIOIHUTEINS aIrOPUTMA, IPUBOIAIIETO K TpeOyeMOMy pe3yNbTaTy Mpu
KOHKPETHBIX MCXOJHBIX IAaHHBIX. Pa3paOoTka HECIOXKHBIX aJTOPUTMOB C HCIIOJIB30BAaHHEM IMKIOB U
BETBJIICHUH /i ympaBiieHUs (OpMalbHBIMU HUCIIOJHUTENSIMH, TakMMU Kak PoGor, Yepenaika,
UYepTéxHUK. BpINOIHEHNE aJrOPUTMOB BPYYHYIO M Ha KoMIbloTepe. CHHTAaKCHYECKHE U JIOTUYECKUE
omnOku. OTKa3bI.

A36iK npozpammuposanus

S3p1k porpammupoBanus (Python, C++, ITackans, Java, C#, LLIkonbHbBIH ATropUTMHYECKHH S3BIK).

Cucrema nporpaMMUpOBaHuUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.

[lepemenHnast: Tur, umsi, 3HaueHue. Llenple, BEECTBEHHbIE M CHMBOJIbHBIE IEPEMEHHBIE.

Omnepatop npucBauBanusi. ApupMeTHYECKHE BBIPAKEHHUS U MOPAIOK UX BbhIYMCICHHA. Omnepanuu c
LIEJIBIMU YHUCIIaMU: LIEJIOUNCIIEHHOE JI€JIEHUE, OCTATOK OT JEJICHUSI.

BerBnenus. CocraBHble yciaoBus (3alMCh JIOTMUECKMX BBIPQKEHUM HAa M3Yy4aeMOM  SI3BbIKE
nporpaMMupoBanus). HaxoxaeHne MUHMMyMa M MakCUMyMa M3 JIBYX, TPEX M 4eThIpEX umcen. Pemenue
KBaJpaTHOT'O YPaBHEHMSI, UIMEIOLIETO BEIIECTBEHHBIE KOPHH.

Juanorosas oTiaaKa NporpamMm: MONIaroBOE BBIIIOJHEHHUE, IPOCMOTP 3HAYEHUH BEINYHH, OTJIAJ0YHBIN
BBIBOJI, BEIOOpP TOUYKH OCTAHOBA.

Hukn c ycnoBuem. Anroput™m EBKnmpga ans HaxXxoXIeHHS HaWOOJIBIIETO OOINEro JCTUTENS ABYX
HaATypaJbHBIX yHcel. Pa3OueHue 3amucu HaTypajdbHOTO YMCIIAa B MO3UIIMOHHON CHCTEME C OCHOBAaHHEM,
MEHBIIUM UM paBHBIM 10, Ha OTHENbHBIE TU(PHIL.

[ukn ¢ nepeMeHHOW. ANrOpUTMBI IPOBEPKH JEIMMOCTH OJHOIO LIEJIOr0 4YHMCia Ha APYroe, MpOBEPKU
HaTYypaJIbHOT'O YHCJIa Ha IPOCTOTY.

O06paboTka cUMBOJIbHBIX TaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) epeMeHHbIe. [locumBoIbHas 06paboTka
ctpok. [Tocuér yacToThl NOSABICHUS CUMBOJIA B CTpOoKe. BeTpoeHHbIe PyHKINU J1st 00pabOTKH CTPOK.

Ananu3z anzopummog

Onpenenenrie BO3MOXHBIX Pe3yJIbTaTOB PabOTHI alrOpUTMa MPH JaHHOM MHOXKECTBE BXOJHBIX JaHHBIX;
OIIpEIEIEHNE BO3MOXKHBIX BXOJHBIX JaHHBIX, IPUBOASIIUX K JAHHOMY PE3YyJIbTaTY.

9 kJ1acc
Hudgposaa zpamomnocmo

I'nobanvnas cemv Hnmepnem u cmpamezuu 0€30nacHo20 no6eo0eHUs 6 Hell

I'moGanbnass cerb Uurepuer. IP-agpeca y3moB. CereBoe XpaHeHHME JaHHBIX. MeToabl
WH/IMBUYAIbHOTO W KOJUIGKTHBHOTO pa3MelleHHss HOBOW HuH(popmaruu B cetu MHTepHer. bombiume
JaHHbIE (MHTEPHET-JaHHbIE, B YACTHOCTH, IaHHbIE COLIUAJIBHBIX CETEM).

[Monsatre 06 nHGOPMAIIMOHHOW 0€30MaCHOCTH. YTPO3bl HH(DOPMAIIMOHHOW 0€30MacHOCTH MpHU paboTe
B TJI00ATBHON CETH M METOJIBI MPOTHBOCHCTBUS uM. [IpaBuna OGe3omacHOl ayTeHTH(HKAIMK. 3amuTa
nuuHOW uWHGpopmanuu B cetu MHrepHer. besomacHble cTparermu mnoBeneHHs B ceTH MHTepHeT.
[IpenympexxaeHue BOBJCUEHHS B JAECTPYKTUBHBIE M KPHUMMHAIbHBIE ()OPMBI CETEBOM AKTUBHOCTH
(xubepOyUMHT, PUIIUHT U Jp.).

Paooma ¢ unghopmayuonnom npocmpancmee

Bunel nestensHoctu B cetu MHTEepHET. IHTEpHET-CEPBUCHI: KOMMYHHUKAILMOHHBIE CEPBUCHI (I10YTOBAs
ciryx0a, BUACO-KOH(EPEHI-CBS3b U T. I1.); CIIPABOYHBIE CIYXKObI (KapThbl, pacucaHus U T. II.), TOUCKOBBIE
CITy>KOBI, CTykObl OOHOBIICHHMS HpPOrpaMMHOro obecrieueHHus U 1p. CepBUCHI TOCYAAPCTBEHHBIX YCIYT.
OOnaunble XpaHuwiuia JaHHBIX. CpeacTBa COBMECTHOM pa3paOOTKH JOKYMEHTOB (OHJIANH-O(HCHI).
[TporpammHoOe obecrieueHue Kak BeO-CepBUC: OHIAWHOBBIE TEKCTOBBIC U IpapuuecKre pelakTopbl, CPeabl
pa3paboTKU IPOTPaMM.
Teopemuueckue 0cHOGbl UHpOPpMaAmMUKU

Mooenuposanue Kax memoo no3HAHUsA
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Mogpens. 3aaun, peraeMble ¢ MTOMOINBI0 MosenupoBanus. Kimaccudukanum mozeneil. MarepuainbHble
(HatypHble) W MHQOpPMALMOHHBIE Mojenu. HempepbpiBHbIE W AWUCKPETHBIE MoOJENU. MIMHUTAIMOHHBIE
monenu. Hrposbie mozenu. OmneHka aneKBaTHOCTH MOZETH MOJCIUPYEMOMY OOBEKTYy M IIeNsM
MOJIETTUPOBAHUS.

Tabnuunble Mmonenu. Tabnuia Kak MpencTaBiIeHUe OTHOIICHHUS.

ba3bl nannbix. OTOOp B TAONIHUIE CTPOK, YOBIETBOPSIOMIUX 33JAHHOMY YCJIOBUIO.

I'pad. Bepumna, pedpo, myts. OpueHTHpOBaHHBIE U HEOPHEHTUPOBaHHbIE Tpadbl. JnrHa (Bec) pedpa.
Becosast maTpuna rpada. [nuHa mytu Mexay BepiinHamu rpada. [Torck ontuManbHOro myTu B rpade.
HauanpHas BepirHa (MCTOUYHUK) M KOHEYHAs BEpIIMHA (CTOK) B OPUEHTHPOBAaHHOM rpade. Boruncienue
KOJINYECTBA IMyTeH B HAIIPABICHHOM alUKIMYECKOM Tpade.

Hepeso. Kopens, Bepunna (y3ein), JIUcT, pedpo (ayra) nepesa. Beicora nepesa. [Tognepeso. [Tpumepst
UCTIOJIb30BaHUs 1epeBbeB. Ilepebop BapuaHTOB € IMOMOIIBIO IEpeBa.

[lonsTe Marematmdyeckod Mojenu. 3ajayd, penlaeMble ¢ MOMOUIbI0  MaTeMaTHYeCKOIo
(KOMIBIOTEPHOT0) MoJenupoBaHusa. OTIMUME MaTEMaTHYECKONM MOJAEIM OT HATYpHOW MOJEIU U OT
CJIOBECHOTO (JINTEPAaTypHOT0) OMHCAHUS 00BEKTA.

Oranbl KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS: IOCTAHOBKA 33/a4y, IOCTPOECHUE MAaTEMATHUYECKON MOJEIH,
IIpOrpaMMHasl peanu3alysi, TECTUPOBaHHUE, NMPOBEACHHE KOMIBIOTEPHOIO SKCIIEPUMEHTA, AHAJIU3 €ro
pE3yJIbTaTOB, yTOUHEHUE MOACIIH.

Anzopummol u npozpammuposanue

Paspadbomka anzopummoe u npozpamm

Pazbuenne 3amaunm Ha mnoxzazayn. CocTaBieHHWE AalrOPUTMOB U TPOTPaMM C HCHOJIB30BAHHUEM
BETBJICHUH, IUKJIOB M BCIOMOTATENbHBIX AJITOPUTMOB JUIsL yNpaBJIEHUS HCHOIHHUTENeM PoOor umu
JPYTUMU UCIIOJIHUTEIISIMM, TAKUMU Kak Yepenaiika, YepTE:KHUK U Ap.

Tabnmuunble BenmuuuHbl (MaccuBbl). OnHOoMepHble MaccuBBl. CocTaBl€HHE M OTJAJKa IMPOrpamm,
peanu3yomuX TUIIOBBIE allTOPUTMBI 00pa0OTKH OHOMEPHBIX YMCIIOBBIX MACCHBOB, Ha OJTHOM U3 SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlkonbHblii AJropuTMHYecKHil SI3BIK):
3aIlO0JTHEHUE YUCIIOBOI'O MAaCCHBa CIIy4YallHBIMHU YHMCIAMU, B COOTBETCTBHH C (POPMYJION WM MyTEM BBOJA
YlCell; HaXOXACHHE CYMMBbl 3JIEMEHTOB MAacCHBa; JIMHEHHBIM MOUCK 3aJaHHOIO 3HAUEHUS B MACCUBE;
MOJCYET JIEMEHTOB MAacCUBa, YAOBIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO; HaX0XJIE€HHE MHHHUMAJIbHOTO
(MakcuMallbHOTO) 3eMeHTa MaccuBa. COpTUPOBKA MACCHBA.

OO6paboTka TOTOKAa JaHHBIX: BBIYMCICHHE KOJHMYECTBA, CYMMBI, CPEIHEro apu(pMeTHdecKoro,
MUHUMAJIBHOTO W MAaKCHMAaJbHOIO 3HAUEHUS JJIEMEHTOB IIOCJIEN0BATEIBHOCTH, YAOBIETBOPSIOMINX
3aJJaHHOMY YCJIOBHIO.

Ynpaenenue

VYnpasnenue. Curnan. OOpartHast cBs3b. [lomyueHue cUrHasioB OT HM(POBBIX JATYUKOB (KacaHus,
paccTosiHUs, CBETa, 3ByKa W Jp.). IIpumepsl MCIONb30BaHUS MPHUHLUIA OOpPAaTHOW CBSI3M B CHCTEMax
yIpaBJIeHUS] TEXHUYECKHUMH YCTPOHUCTBAMH C MIOMOIIBIO JaTYUKOB, B TOM YHCIIE B POOOTOTEXHUKE.

[Ipumepsl poOOTH3MPOBAHHBIX CHUCTEM (CHUCTEMa YIpPABJICHUs JBMKEHHEM B TPAHCIOPTHOW CHCTEME,
CBapoOYHas JIMHUS aBTO3aBOJa, AaBTOMAaTU3UPOBAHHOE YIIPABJICHUE OTOIUIEHHS IOMa, aBTOHOMHAs CUCTEMa
yIpaBJIEHUS TPAHCIIOPTHBIM CPEACTBOM H T. I1.).

Hngopmayuonnsvie mexnonozuu

Dnekmponunvie madauyvl

[lonatne 00 SJEKTPOHHBIX TaOmUIAax. THUNbI JaHHBIX B SYEHKax AIIEKTPOHHOM TaOIUIIBI.
PenaktupoBanue u ¢GopmatupoBaHue Tabnui. BcerpoeHHble (GYHKIMM A7 TOMCKAa MAaKCHUMyMa,
MUHHMYyMa, CyMMBl U cpenHero apudmernueckoro. COpTUpOBKa JaHHBIX B BBIICJICHHOM JHana3oHe.
[Toctpoenne nuarpamMm (TUCTOrpamMma, KpyroBas jAMarpamMma, TodedHas auarpamma). Beibop Ttuma
JHarpaMMBl.

[Ipeo6pazoBanue hopmy:n npu konmupoBaHuu. OTHOCUTEIBHAS, A0COMIOTHAS ¥ CMEIIaHHAS a/Ipecalysl.

VYCliOBHBIE BBIUMCIEHUS B AJIEKTPOHHBIX Tabmuuax. CyMMupoBaHHEe ¢ TOACYET 3HAYCHUH,
OTBEYAIOIIUX 33a/laHHOMY yciIoBuI0. OO0paboTka 60MbIINX HAOOPOB JaHHBIX. YHCIEHHOE MOJIECIMPOBAHUE
B DJIEKTPOHHBIX TaOIHIIAX.

Hugopmayuonnvie mexnonozuu 6 co6pemMeHHom oduecmee

Pone nHMOPMAIIMOHHBIX TEXHOJOTHH B Pa3BUTHH 3KOHOMHMKH MHpA, CTpaHbl, peruoHa. OTKpPHITHIE
o0pa3oBaTeNbHbIC PECYPCHI.
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IIpodeccun, cBszaHHble ¢ MHOOPMATHKOW W MHPOPMALMOHHBIMU TEXHOJOTHSAMM: BeO-Iu3aiiHep,
IPOTPAMMHUCT, pa3pabOTYMK MOOMIIBHBIX TPHIOKEHHH, TECTUPOBIIMK, APXUTEKTOP IMPOrPaMMHOTO
o0ecreyeHus, CIeHUaINCT 110 aHAINU3Y JIaHHBIX, CACTEMHBIA aIMUHUCTPATOP.

IINIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJIBTATHl MMEIOT HAIPABJICHHOCTh HA pELICHUE 3aJad BOCIUTAHUSA, Pa3BUTHUSI U
COLIMAJIN3AIIUHN 00YYaIOLINXCS CPEICTBAMHU MIPEIMETA.

Ilampuomuueckoe éocnumanue:

[IEHHOCTHOE OTHOIIEHHWE K OTCYECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY H HAyYHOMY
HaCJleINI0; MOHMMAaHUE 3HaueHUs MH()OPMATHKU KaK HAYKH B JKM3HU COBPEMEHHOTO OOIIECTBA;
BJIaJICHHE JOCTOBEPHON MH(OpMaLUEil O MepeOBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTIIKEHUIX B
obmacti MHGOPMATHKK M WH(POPMALMOHHBIX TEXHOJOTH; 3aWHTEPECOBAHHOCTh B HAYYHBIX
3HAHUAX 0 HU(PPOBON TPaHCPOPMALIUU COBPEMEHHOT'O OOIIIECTBA.

ﬂyxoeuo-npaecmeenuoe eocnumanue:

OpHEHTAIMs] Ha MOpaJIbHBIE IIEGHHOCTH U HOPMBI B CUTYAIMsIX HPABCTBEHHOT'O BHIOOPA; TOTOBHOCTH
OLICHMBATh CBOE IIOBEJACHUE M IIOCTYIIKH, a TAKXKE IIOBEICHHE M IIOCTYNKU IPYTUX JIIOIEH C
IIO3ULIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS IIOCIEACTBUM IIOCTYIIKOB;
AKTUBHOE HENIPUATHE aCOLMAIbHBIX ITOCTYIIKOB, B TOM 4uCi€e B ceTH MHTEpHET.

Fpa.ucdaucxoe seocnumanue.

MIPEJICTABJICHUE O COLMATBHBIX HOPMaX U MPaBUIIAX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTUBE, B
TOM YHCJI€ B COIHMAIBHBIX COOOIIECTBaX; COOMIOACHHE MpaBuUil OE30MacHOCTH, B TOM YHCIE
HABBIKOB 0€30MacHOr0 TOBEIEHUS B MHTEPHET-CPEJIe; TOTOBHOCTh K Pa3HOOOpPa3HON COBMECTHOM
JeSTeIbHOCTH TIPH BHITIOJTHEHUH y4eOHBIX, MO3HABATEIBHBIX 33/1a4, CO3aHUU YUEOHBIX MPOCKTOB;
CTpEeMJICHHE K B3aMMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B TIPOIECCE ITOW Y4eOHOH MESITenbHOCTH;
TOTOBHOCTB OILICHHMBATh CBOE MOBEJACHUE M MOCTYIKH CBOMX TOBAPUIIEH C IMO3UIIMK HPABCTBEHHBIX
Y TIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHIA MOCTYITKOB.

llermocmu HAYYHO020 NO3HAHUA:

c(OPMHPOBAHHOCTE MHPOBO33PEHUYECKUX IpeAcTaBieHuil 00 uHbopManuu, UHPOPMALMOHHBIX
mporeccax M HMH(MOPMALMOHHBIX TEXHOJOTHSX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKd U OOIIECTBEHHOM NMPAKTUKUA U COCTABJISIOMUX 0a30BYIO OCHOBY JJISi TOHUMAaHHS
CYIIHOCTH HayYHOH KapTHUHBI MUPA;

UHTEpeC K OOy4YeHHMIO U TO3HAHHIO; JIOO03HATENBbHOCTh; TOTOBHOCTH W CIIOCOOHOCTH K
camM000pa30BaHUI0, OCOZHAHHOMY BBIOOpPY HAaIPaBJICHHOCTH U YPOBHS O0YUEHUS B NalIbHEHIIEM;
OBJIa/ICHUE OCHOBHBIMU HaBBIKAMH HCCIIEOBATENILCKON JESITEIbHOCTH, YCTAHOBKA HA OCMBICTICHHE
OmbITa, HAONIONEHUH, TIOCTYNKOB M CTPEMJICHHE COBEPILIEHCTBOBATH IYTH JOCTHIKECHHUS
WH/IMBUYaTBHOTO U KOJIJIEKTUBHOTO OJIarornoyyus;

c(OPMHPOBAHHOCTh HMH(POPMALMOHHOW KyJIbTYyphl, B TOM YHCJIE HaBBIKOB CAMOCTOSTEILHOU
paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypoil, pa3sHOOOPAa3HBIMH CpEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJOTHM, a TaKKe€ YMEHHUS CaMOCTOSTEIBHO OINpPENeNsTh IEJIU CBOETO
o0y4yeHHs, CTaBUTh U (OPMYJIHPOBATh A ceOs HOBBIE 3aJaud B y4u€Oe W TO3HABaTEIbHOU
NesITebHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOCH TIO3HABATEIILHON ACATEIbHOCTH;

Dopmuposanue Kyaomypol 300p06ba:

OCO3HAaHWE IIEHHOCTH >KW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0pPOBHIO; YCTaHOBKa Ha
3JI0POBBI 00pa3 KU3HU, B TOM YHCIIE U 32 CUET OCBOCHHS U COOMIOCHHS TpeOOBaHM O6€3011acHOM
IKCIUTyaTaIluu CPeACTB HHPOPMAIIMOHHBIX M KOMMYHUKaIMOHHBIX TexHomoruit (UKT).

Tpyooeoe éocnumanue:

MHTEpEC K NPAKTUYECKOMY M3YYEHHIO mpodeccuii U Tpyaa B cdepax mnpodhecCHOHATbHON
NESITeIbHOCTH, CBS3aHHBIX C HWH(QOPMATUKOM, NPOrpaMMHUpPOBAaHMEM M HWH(POPMALMOHHBIMU
TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTIDKEHHUSIX HAyKd HH()OPMATUKUM M HAYYHO-TEXHHYECKOT'O
nporpecca;
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OCO3HAHHBIM BBHIOOP M MOCTPOEHHE HHIMBHIYaTbHONH TPACKTOPHUH OOpa30BaHMSA U KHU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX M 0OLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

IKonozuueckoe socnumanue:

OCO3HaHHUE TI00ATLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM U MyTel MX PENICHUS, B TOM YHCIE C
yuétoM Bo3mokHocteit MKT.

Aoanmayusa o6yuarue2ocsa K UsMeHAI0WUMCA YC108UAM COUUATbHOU CPeObl:

OCBOCHHE 00YYAIOMIMMUCS COIUAIBHOTO OTBITAa, OCHOBHBIX COLIMATIBHBIX POJIEH, COOTBETCTBYIOLINX
BEylIeH eATeNTbHOCTH BO3pacTa, HOPM M MPaBUJI OOIIECTBEHHOTO MOBEICHHS, (JOPM COLTHAIEHON
KU3HH B TPYIIIAX U COOOIIECTBAX, B TOM YHUCIIE CYIIECTBYIOIIUX B BUPTYaJIbHOM IPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJIBTATHI

MeTtanpeamMeTHble pe3ybTaThl OCBOCHHS 00pa30BaTENLHON MPOTpaMMBbI 10 WH(HOPMATHUKE OTPAKAIOT
OBJIaICHUC YHI/IBepCEUH:HBIMI/I y‘-Ie6HI>IMI/I I[CﬁCTBHHMPI — IIO3HaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHBIMI/I,
pETYISTUBHBIMU.
YHuBepcajibHbIe IO3HABATEIbHbIE 1eiiCTBUSA

ba3zoevie nocuueckue oelicmeus:

YMEHUE  ONpEeIeNsATh  IOHATHUSA,  co3JaBaThb  OOOOIICHMs,  YCTaHaBIMBATh  AHAJIOTHUH,
KJ1acCU(UIIUPOBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS M KPUTEPHM ISl KiaccU(UKaIUH,
YCTaHABIUBATh IIPUYUHHO-CIICJACTBCHHBIE CBSA3H, CTPOUTH JIOTUYECKHUE PACCYXKACHUSA, I€1aTh
YMO3aK/II04eHUs (MHAYKTUBHBIE, NEAYKTUBHBIE U 110 AHAJIOTUH) U BBIBOJIBI;

YMEHHUE CO37aBaTh, NMPUMEHATh U MPeoOpa30BbIBATH 3HAKM M CHUMBOJBI, MOJEIHU M CXEMBI IS
peleHus y4eOHbIX U MO3HABATEeNbHBIX 33/1a4;

CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 pemieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pereHust, BEIOupaTh Hanbosee MOIXOAAIINHA ¢ Y4ETOM CaMOCTOSITEIbHO BBIJCICHHBIX KPUTEPHEB).

basoevie uccneooeamenvckue oeiicmeusn:

(bopMyIHpPOBaTh BONMPOCHI, (PUKCUPYIOIINE PA3phIB MEKIY pEabHBIM U JKEJIaTeIbHBIM COCTOSTHHEM
CUTYyalluu, 00bEKTa, U CAMOCTOSATENIFHO YCTAaHABINBATh HCKOMOE U JIAHHOE;

OLICHMBATh Ha NPUMEHHUMOCTb M JOCTOBEPHOCTh HMH(POPMALMIO, TMOJYYCHHYI0 B XOje
HCCIIEOBaHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE MPOIECCOB, COOBITMHA M HMX IMOCIEICTBHUS B
AHAJIOTHYHBIX WJIM CXOJHBIX CUTYallUsX, a TaK)Ke BBIIBUraTh MPEAIOJIOKEHHUSI 00 UX Pa3BUTUHU B
HOBBIX YCJIIOBHUSIX U KOHTEKCTaX.

Paboma c ungpopmavueri:

BBISIBJIATH 1e(DUIIUT WH(POPMALINH, TAHHBIX, HEOOXOIUMBIX Ul PELICHUs IOCTaBICHHON 3a/1a4H;
MPUMEHSATH Pa3IMYHbIe METObI, HHCTPYMEHTHI U 3alpOCHI MPH IMMOUCKE M 0TOOpe MHPOPMALIUU WIIH
JAHHBIX U3 HICTOYHUKOB C YYETOM NPEII0KESHHON yueOHOH 3a/1au1 U 3a/laHHBIX KPUTEPHUEB;
BbIOMpPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MH(POPMALUIO Pa3IUYHBIX
BUJIOB U (DOPM IIPECTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHMaJbHYIO  ¢GopMy  TpeAcTaBieHUs  HMHPOpManuum U
WUTIOCTPUPOBATh pelIaeMble 3aJjaui HECIOKHBIMU CXEMaMH, IharpaMMaMi, HHOW TpapuKon U UX
KOMOHHALMSIMU,

OLIEHMBATh HAAEKHOCTb MH(POPMALMU MO KPUTEPHUSIM, MPEUIOKEHHBIM  YUYHUTEIEM WU
c(OpMyJIMPOBAaHHBIM CaMOCTOSITEIIHHO;

5 PEKTUBHO 3aIIOMUHATH U CUCTEMAaTU3UPOBATh HH(POPMALIHIO.

YHuBepcajibHble KOMMYHUKATHBHBIE J1€iCTBUSA
Obwenue:

COIIOCTABJIATh CBOM CYXXACHHUS C CYXICHMAMHU JPYTUX YYacCTHUKOB JAHajora, OOHapyXHBaTh
pasianyuue U CXOACTBO MO3UIIMI;

nyONIMYHO TPEACTABIATh PE3yJIbTaThbl BBIOJHEHHOTO ONBITA (SKCIIEPUMEHTa, HCCIICAOBAHMUS,
IIPOEKTA);

CaMOCTOSITENIFHO BBIOMpATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3ECHTALUU U OCOOCHHOCTEN
ayJIMTOPUU U B COOTBETCTBUM C HUM COCTABJIATH YCTHBIE U IUCbMEHHBIE TEKCTHI C NCIIOJIBb30BAHUEM
WJUTIOCTPATUBHBIX MaTEpUAIIOB.

Coemecmuasn desamenvHoCmy (COMpPYOHUUECMBO):
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MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBHUIYATbHON pabOThHI P PELICHUU
KOHKPETHOMU MPOOJIeMBbI, B TOM YHCJIC ITPU CO3IaHUH HH(POPMAIIMOHHOTO MPOTYKTa;

MPUHUMATH IIeJIb COBMECTHOW MH(POPMAIMOHHOHN JesTenbHOCTH 1o cOopy, oOpaboTke, mepenade,
dbopmanuzanuy HHPOPMAIIKHU; KOJUIEKTUBHO CTPOUTH JACHCTBUS MO €€ JOCTHXKECHUIO: PaclpeIeisaTh
pOJIH, TOTOBApUBATHCS, 00CYKIATh MPOILIECC U PE3yIbTaT COBMECTHOM PabOTHI;

BBIMOJIHATh CBOIO 4acTh pabOThl ¢ MHpopMalmend Win WHOOPMAIMOHHBIM MPOTYKTOM, TOCTHUTas
KayeCTBEHHOI'O pe3yJibTaTa 10 CBOEMY HAMPABJICHUIO U KOOPJIMHUPYS CBOM JCUCTBUS C IPYTHMHU
YJICHAMHA KOMAaH/IbI;

OLICHUBATh Ka4yeCTBO CBOCTO BKJIaJa B OOHMI WH(POPMAIMOHHBIA MPOIYKT MO KPUTCPHSIM,
CaMOCTOATENILHO C(HOPMYTHUPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTBHUS;

CpaBHUBATh Pe3yJIbTAaThl C MCXOIHOM 3amavell ¥ BKJAQJ Ka)XIOTO WicHa KOMaHJIbl B JOCTHKCHHE
pe3yNbTaToB, pa3feisaTh cepy OTBETCTBEHHOCTH W MPOSBISATH TOTOBHOCTH K MPEIOCTABICHHIO
OTuéTa nepes rpynion.

YHuBepcaibHbIe peryJaaTHBHBIC 1eHCTBHSA
Camoopzanusayus:

BBISIBJIAAT B )KU3HEHHBIX U Y4EOHBIX CUTYalUSIX MPOOIEMbl, TPeOYIOLIUe pelIeHH s,
OpPUEHTUPOBATHCS B PA3IUYHBIX NOJAXOJaX K NPHUHATHIO PEIICHUN (MHIMBUIYaJbHOE IPUHATHE
pELIEeHNH, IPUHATUE PELIEHUH B TPyIIE);

CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM pEIICHUs 3aJaud (WIK ero 4acTh), BHIOMpaTh CIOCOO
pemieHuss y4eOHOM 3ajaun ¢ y4éTOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NIpejIaracMble BApUAHTBI PELICHUN;

COCTaBIATh IUIAH JEWUCTBUM (IUIaH pealn3allid HAMEUEHHOrO  alrOpUTMA  pELICHMs),
KOPPEKTHPOBATh MPEAJIOKEHHBIN aJrOpuT™M € YYETOM IOJyueHHs] HOBBIX 3HAHUI 00 M3ydaeMoM
00BEKTE;

JeNaTh BEIOOP B YCIOBUSAX MPOTHBOPEUYNBON HHPOPMALIMU U OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

Camoxonmpons (peghrexcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U peIIeKCUH;

JaBaTh aJIeKBaTHYIO OIICHKY CHTYyallud U MpeJyiaraTh IUlaH e€ N3MEHEHHS;

YUUTBIBaTh KOHTEKCT M TMPEIBUACTb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PELICHUU
yueOHOIl 3a/1auu, aJalTUPOBATh PEIICHUE K MEHSIOUIMMCS OOCTOSATEILCTBAM;

OOBSICHATH IPUYMHBI JTOCTHXEHUS (HEJTOCTHKECHHUS) PE3yIbTaTOB MH()OPMAIIMOHHON JeSITEIbHOCTH,
JaBaTh OLEHKY NpUOOPETEHHOMY OIBITY, YMETh HAaXOAWTh IO3UTHBHOE B MPOH3OLIEIIICH
CUTYalHH;

BHOCHUTBH KOPPEKTUBHI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHUBIIUXCS CUTYaIUH,
YCTQHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATAa IENIU U YCIOBHSM.

3M014u0Ha.71bellz UHmeni1eKkm:

CTaBUTH ce0s Ha MECTO APYTroro 4CjioBCKa, IOHUMATh MOTUBLI 1 HAMCPCHUA APYTOTO.

Ilpunamue ceoa u opyaux:

0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBATH BCE BOKPYT JIaXKE B YCIOBHSIX OTKPHITOrO JOCTYIA K
M00bIM 00bEMaM HH(pOpPMAITHH.

NPEJMETHBIE PE3YJIbTATBI
7 knace

[IpenmeTHbIE pe3yNbTaThl OCBOCHHS O0S3aTENBHOIO IMPEIMETHOTO COJCpPXKAHUS, YCTAaHOBICHHOTO
TaHHOM paboueil mporpaMMon, 0TpaxaroT chOPMUPOBAHHOCTD y 00YUaIOIIUXCS] YMEHU:

MOSICHATh Ha TIpUMEpax CMBICH TOHATHH «uHpOpManusy, «UHPOPMALMOHHBIM MpoIeccy,
«00paboTka nHpOpMALIUNY», «XpaHEHHE HHPOPMALIUNY, «TIepeaada HHPOPMaLIUN»;

KOAMPOBATh M JIEKOJUPOBATH COOOIICHHS IO 3aJaHHBIM IMpaBHJIaM, JEMOHCTPHPOBATh IOHUMaHHE
OCHOBHBIX TPUHIMIIOB  KOAMPOBAHUS HMHGOPMAIMM  PA3TUYHOM  TPUPOABI  (TEKCTOBOW,
rpaduuecKoii, ayauo);

CpaBHUBATh JUTMHBI COOOILEHHH, 3alIMCAHHBIX B PAa3JIMYHbIX al(aBUTaX, ONEPUPOBATH €AUHUIIAMU
u3MepeHus: HHPpOpMamoHHOTo 00BEMA U CKOPOCTH MEpejauu TaHHbBIX;

OLICHUBATh U CPAaBHUBATh Pa3Mephl TEKCTOBBIX, IPpa)UueCKUX, 3BYKOBBIX (DaiijIoB U BHIEO(ANIIOB;
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MIPUBOUTH MPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHMs M Iepenayd MH(OpMaIiu, cpaBHUBATH
UX KOJIMYECTBEHHBIC XapaKTEPUCTUKY;

BBIICJIATh OCHOBHBIE ATalbl B HCTOPUM U TIOHUMATh TEHACHIUH PA3BUTUS KOMIIBIOTEPOB U
IPOTPaMMHOTO 00eCTIeUeHUS;

MOJTy4YaTh M HMCIOJB30BaTh MH(OPMAIIUIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO KOMITBIOTEPA U €ro
OCHOBHBIX 3JIeMEHTax (Ipoleccop, ONepaTUBHAs MaMATh, JOJITOBPEMEHHAs MaMsTh, YCTPOWCTBa
BBO/Ia-BbIBOJIA);

COOTHOCHTB XapaKTEPUCTUKU KOMITbIOTEPA C 33Ja4aMHt, PEIIaeMbIMU C €T0 MTOMOILBIO;
OPHEHTUPOBATHCS B HMEPAPXUUYECKON CTPYKType (haillioBON CUCTEMBI (3alIUCHIBATH IOJHOE HMS
¢aiina (karaiora), myTh K (¢airy (KaTajgory) 1o MMEIIEeMycs ONMUCAHUIO (aiIoBOM CTPYKTYpHI
HEKOTOPOTo HH(POPMAIIMOHHOTO HOCUTEJS);

paboTtath ¢ (aiiIoBOil CHCTEMOM MEPCOHAIBHOTO KOMIIBIOTEpA C UCIOJIb30BaHUEM TpadruecKoro
uHTEepdeiica, a UMEHHO: c037aBaTh, KONMPOBATh, MEPEMEIIaTh, NEPEUMEHOBBIBATh, YIAIATh U
apXUBHPOBATH (ailsIbl U KaTaJOTH; UCIIOIB30BaTh AaHTUBUPYCHYIO IIPOrpaMMy;

NIPEJCTABIATh PE3YJIbTAThl CBOCH AEATENBHOCTH B BHJIE CTPYKTYPUPOBAHHBIX MILTIOCTPUPOBAHHBIX
JIOKYMEHTOB, MYJIbTUMEIUINHBIX PE3CHTALINN;

uckaTh uH(popmMaruio B cetu VHTepHET (B TOM YHCIE TO KIIOYEBHIM CIIOBaM, MO M300pakeHUIO),
KPUTHYECKH OTHOCHUTBHCS K HaileHHOM HH(pOpMAaIMM, OCO3HaBas OMACHOCTh IS JIMYHOCTU U
o0IIecTBa pacnpoCTpaHEHHUs] BPEIOHOCHOW HH(OpPMAIMM, B TOM YHCIE HKCTPEMHCTCKOTO U
TEPPOPUCTUUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aIpECOB BEO-pECypCoB;

HCTIOJIb30BAaTh COBPEMEHHBIE CEPBUCH] HMHTEPHET-KOMMYHHKAIIU;

cobmonate TpeboBaHMs Oe3omacHOil skcrutyaranuu TexHuueckux cpeacts WMKT; cobmomats
CeTeBOil ATHKeT, 0a30BbIe HOPMbI MH(POPMALIMOHHOM ATUKH U IMpaBa Npu paboTe ¢ MPHUIOKECHUIMU
Ha JIIOOBIX yCTPOUCTBAxX U B ceTH VIHTepHeT, BRIOMpaTh Oe30MacHble CTPATETUH MOBEICHUS B CETH;
UMETh TPEJACTaBICHUE O BIMAHUU ucnonb3oBaHus cpeacts MKT Ha 3m0poBbe mosib30BaTens U
YMETh MPUMEHSTh METOABI MPO(YUITAKTHKH.

8 kiracc
[IpenmeTHbIE pe3yNbTaThl OCBOCHHS O0S3aTENBHOIO IMPEIMETHOTO COJCpPXKAHUS, YCTAHOBICHHOTO
JTaHHOM paboueil mporpaMMoi, OTpaxaroT chOPMUPOBAHHOCTD y 00yUaIOIIUXCS] YMEHU:

MOSICHATh HAa MPUMEpPax pa3iuuusi MEXKIY IO3ULIMOHHBIMU M HENO3ULHUOHHBIMU CHUCTEMAMHM
CUMCIICHUS;

3amuChIBaTh M CpaBHUBATh Lenble yucia oT 0 mo 1024 B pa3snuuHbIX MO3UIIMOHHBIX CHCTEMax
cuHclieHHs (C OCHOBaHUSMU 2, 8, 16); BRIIONHATH apupMETHUESCKUE ONepallii HaJl HUMU;
pacKpblBaTb CMBICI TIOHATUM  «BBICKA3bIBAaHUE», <(JIOTMYECKAs OMNEpALUA», <JIOTHYECKOE
BBIPAYKEHUE;

3aMUCHIBATh JIOTMUECKNE BBIPAYKEHUS C UCIIOIb30BAHUEM AU3BbIOHKIINN, KOHBIOHKIIMU U OTPHULIAHMSI,
ONpEAENATh MCTUHHOCTb JIOTMUECKUX BBIPDAKEHUHM, €CIM MW3BECTHBI 3HAYEHUS HCTUHHOCTU
BXOJISIIIIUX B HETO NMEPEMEHHBIX, CTPOUTH TaOIUIIBI UICTHHHOCTH JIJIsl IOTHYECKUX BBIPAXKCHUH;
pPacKpbIBaTh CMBICI TOHATUH «HUCIIOJIHUTENbY, «AJITOPUTM», «IPOrpaMMay, MOHMMasl pa3HUILy
MEX]y yIOTpeOICHHEM 3TUX TEPMUHOB B OOBIICHHOM peur U B HH(OPMATHKE;

OIMCHIBATH AJITOPUTM PEIICHUS 3a/1a4H PA3InYHBIMHU CIOCOOAMH, B TOM YHCJIE B BUAE OJIOK-CXEMBI;
COCTaBJIAITh, BBINOJIHATh BPYUHYI0 U Ha KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBI C HUCIIOJb30BAHUEM
BETBJICHUH W UUKJIOB JUIA YIPABICHHUS MCIOJHUTEISIMH, TakuMu Kak PoOor, Yepemnarika,
UepTEKHUK;

UCIIOJIb30BaTh KOHCTAHTBl M IEPEMEHHBIE pPa3IUYHBIX THUIOB (YUCIOBBIX, JIOTMYECKUX,
CHUMBOJIBHBIX), @ TAKXKE COJEPKAINE UX BBIPAXKEHUS; UCII0Ib30BaTh ONIEPATOP NPUCBAaUBaHNUS;
WCTIOJIB30BATh MPHU pa3paboTKe MPOTrpamMM JOrMYECKUE 3HAYCHHUS, ONIEPALIUH U BRIPAKEHUS C HUMH;
aHAJIN3MPOBATh IPENJIOKEHHBIE AJITOPUTMBI, B TOM YHCIE OIpPENEIsATh, KaKHE pPE3yJIbTaThl
BO3MO>KHBI IIPY 33JaHHOM MHO>KECTBE UCXOIHBIX 3HAUECHUI;

co3llaBaTh M OTJIAXKHMBATh MPOrpaMMBI Ha OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonbHbIN ANTrOpUTMHUYECKUN SI3BIK), peaU3yIOIINE HECIOKHBIE aITOPUTMBI
00pa0OTKM YMCJIOBBIX JAaHHBIX C UCHOJB30BAHWEM IIMKJIOB M BETBJICHHUH, B TOM YHUCIE
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pean3yronue NpoBEPKY AEIMMOCTH OJHOIO IIEJION0 YMCia Ha JAPYroe, NpOBEPKY HATYpPaJIbHOTO
qrcia Ha POCTOTY, BbIIEICHUS (P U3 HATYpAILHOTO YHCTIA.

9 kJ1acc
[IpenmeTHbIE pe3yNbTaThl OCBOCHHS O0S3aTENBHOIO IMPEIMETHOTO COJCpPXKAHUS, YCTAaHOBICHHOTO
TaHHOM paboueil mporpaMMo, OTpaxaroT chOPMUPOBAHHOCTD y 00yUaIOIIUXCS] YMEHU:

pa3duBaTh 3a7a4n HA MOJ3a7a4l; COCTABIIATh, BHIINOJIHATH BPYUHYIO U HAa KOMITBIOTEPE HECIOXKHbIE
QITOPUTMBl C HCIIOJIb30BAHMEM BETBJICHHUH, LMKJIOB M BCIIOMOTaTENIbHBIX aJrOPUTMOB JJIs
yTpaBJICHUS UCTIOTHUTEISIMH, TaKUMH Kak PoboT, Uepenamka, YepTéXHUK;

COCTABJIATh U OTJIAXKHUBATH MPOTPAMMBbI, PEATU3YIONIUE THUIIOBBIE aJITOPUTMBI 00PaOOTKH YHCIOBBIX
IIOCJIE0BATEIBHOCTEN MIIM OJHOMEPHBIX YHCIOBBIX MACCHBOB (IIOMCK MaKCHUMyMOB, MUHHMYMOB,
CYMMBl MM KOJHMYECTBA DIIEMEHTOB C 33JaHHBIMM CBOWCTBaMU) Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, llIkonbHbIN ANropuTMudeckuii S3bIK);
pacKpblBaTh CMBICI TIOHATUH «MOJENb», «MOJEIMPOBAHUE», OINPEACHATh BUABI MOJEIEH;
OLIEHUBATh AJCKBAaTHOCTb MOJIEJIN MOJCTUPYEMOMY OOBEKTY H LIEJISIM MOJICINPOBAHMUS;
UCTONB30BaTh Tpadbl M JAEPeBbs I MOJEIMPOBAHUS CUCTEM CETEBOW M HepapXHYeCKOU
CTPYKTYpbI; HAXOAUTh KpaTyalIuii myTeb B Tpade;

BBIOMpPATh CIIOCOO MPENCTAaBICHHS JaHHBIX B COOTBETCTBHU C ITOCTABJICHHOM 3ajaueil (TaOiuibl,
CXeMBI, rpauKu, IuarpaMMbl) C HCIHOJB30BAHHWEM COOTBETCTBYIOIIMX IPOrPAaMMHBIX CpEICTB
00pabOTKH TaHHBIX;

UCTOJIb30BaTh 3JEKTPOHHBIE TaOMUIBl A7 00paOOTKM, aHaiM3a W BHU3YAIM3alUU YHCIOBBIX
JAHHBIX, B TOM YHCJIE C BBIACICHUEM JHana3oHa TaOIuIbl U yIIOpJ0YMBaHUEM (COPTUPOBKOIL) ero
3JIEMEHTOB;

CO3/1aBaTh M NMPHMEHATH B AJIEKTPOHHBIX TaOMUIAX (OpMYyJbl A PacdETOB C HCIIOIB30BaHHEM
BCTPOCHHBIX apupMeTHYeCKuX (YHKIMH (CyMMHpPOBAHHME M TOJACYET 3HAUCHHM, OTBEYAIOIIUX
3aJaHHOMY YCIJIOBHIO, CpeIHee apHU(PMeTHYecKoe, MOUCK MAKCHUMaJIbHOTO W MHUHUMAIbHOIO
3HAYEHUS ), A0COTIOTHOM, OTHOCUTENILHOM, CMEIIIAaHHOHN aJIpecalluy;

UCTIOJIb30BATh AJIEKTPOHHBIC TAOIMIIBI JJIsl YHUCIEHHOTO MOJEIMPOBAHUS B IMPOCTHIX 3a/Jadax M3
pa3HBIX MMPEIMETHBIX 00JIACTEeH;

HCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4YHCJIE KOMMYHUKALIMOHHBIE CEPBHUCHI,
o0JlayHple XpaHWIMIIA JaHHBIX, OHJIAHH-IPOrpamMMbl (TEKCTOBbIE W TpaHUUECKUe pPelaKTOpHI,
cpensl pa3paboTki)) B y4eOHOM U TOBCETHEBHOM NIEATEIHbHOCTH;

NPUBOAUTH  TPUMEPHl  HCIOJB30BaHMS  TeOWH(OPMAIMOHHBIX  CEPBHCOB,  CEPBHCOB
rOCYJapCTBEHHBIX YCIIYT, 00pa30BaTENbHBIX CEPBUCOB ceTH MIHTEpHET B y4eOHOU U MOBCEIHEBHOU
NESTENIbHOCTH;

UCTOJIb30BaTh PA3JIMYHbIE CPEACTBA 3aAIIUTHI OT BPEJOHOCHOTO IMPOTrPaMMHOI0 obOecreueHus,
3alUIIATh MEPCOHATIBHYI0 HH(POPMAIIUIO OT HECAHKIIMOHUPOBAHHOTO JIOCTYIA M €r0 MOCIEICTBUN
(pasrnameHusi, IOJMEHBI, YyTPaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMUECKHUX M COLIMAJIBHO-
NICUXOJIOTUYECKUX AaCIIEKTOB HCIOJIb30BaHMUs ceTh VHTepHeT (ceTeBas aHOHMMHOCTb, LU(PPOBOU
cliell, ayTeHTUYHOCTh CYyOBEKTOB U PECYPCOB, ONTACHOCTh BPEIOHOCHOTO KOJ1a);

pacro3HaBaTh MOMBITKH U MPEIyNpeXaaTh BOBICUCHHE CeOS U OKPYKAIOMIUX B JECTPYKTHBHBIC U
KpUMHHAJIbHbIE (DOPMBI CETEBOM aKTUBHOCTH (B TOM 4HCIie KHOEpOYJUIMHT, (DUILINHT).

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

7 knace
Ne Koa-Bo Tema ypoka Bo3moskHoCcTh
ypOKOB HCIIOJb30BAHUSA
0P, YMM
1. 3 KommnbroTep kak yHUBeEpcalibHOE YCTpoilcTBO 00pabotku | https:/resh.edu.r
uHpopManuu u/subject/19/7/
2. 6 IIporpaMMsbl U JaHHBIE
3. 4 KoMnbloTepHble ceTH
4. 6 WNudopmanus u nHGOpMaITMOHHBIE TPOLIECCHI
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5. 4 [TpencraBnenne HHPOpPMALUU
6. 5 TekcToBbIE TOKYMEHTHI
7. 4 KomnbrotepHas rpaduka
8. 2 MynbTUMEMITHBIEC TPE3CHTALUN
34 Hroro
8 kiace
Ne Kox-Bo Tema ypoxka Bo3mozkHocTh
ypOKOB HCIOJb30BAHUSA
20P, YMM
1. 5 CHucTeMBI CUUCIIEHUS https://resh.edu.r
2. 7 DeMeHThl MaTeMaTHYeCKON JIOTUKU u/subject/19/8/
3. 10 Hcnonaurenu u AJITOPUTMBIL. AnropurMuyeckue
KOHCTPYKIIUH.
4. 6 S3bIK IporpaMMUpPOBaHUs
5. 6 AHanu3 aIropuTMOB
34 Hroro
9 kiIace
Ne Kox-Bo Tema ypoxka Bo3moskHocTh
ypOKOB HCIIOJb30BAHUSA
20P, YMM
1. 4 I'moGaneHas cetb MHTepHer u crparerun Oe3omacHoro | https:/resh.edu.r
NOBEJICHHS B HEH u/subject/19/9/
2. 6 PaboTa B HH(GOpPMAIIMOHHOM NPOCTPAHCTBE
3. 6 MosenrpoBaHue Kak METOJ1 HO3HAHMSI
4. 8 Pa3pa0oTka aIrOpuTMOB M IIPOTPaAMM.
3. 3 YnpasieHue
6. 4 DNEKTPOHHBIC TAOIHUIIBI
7. 3 HNudbopmanoHHbIe TEXHOJIOTHH B COBPEMEHHOM O0IIIECTBE.
34 Hroro
2.1.10. Hctopusn
PabGouast mporpaMmMa no uCTopuu B 5-9 kiaccax.
B 5-9 k1. - 2 4. B HeAe10.
Hroro: 340 4.
CTpyKTypa H 10C/1e10BATEJbHOCTh H3Y4YeHHUs KYPCOB
Kaace Pa3nennbl KypcoB KonunuectBo
yY4eOHBIX
4acoB
5 Bceobmas ucropus. Mcropus JIpeBHero mupa 68
6 BceoOmmas ucropus. Mcropust CpeqHux BEKOB 23
Ncropus Poccun. Ot Pycu x PoccuiickoMmy rocyiapcTBy 45
7 BceoOmmas ucropus. Mcropust HoBoro Bpemenu. Konerg XV—XVII BB. 23
Ucropus Poccun. Poccnst B XVI—XVII BB.: OT BEJIMKOTO KHSYKECTBA K LIAPCTBY 45
8 Bceobmias ucropus. Mcropust Hooro Bpemenu. XVIII B. 23
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