Pa0oyasi nporpamMma no XumMuH.

ITnanupyemoie pe3yiomamsl 0C60eHUA YUEOHO20 npeoMema «Xumusay.
I/I3yquI/Ie XUMHUU B OCHOBHOH IIIKOJIE AAaCT BO3MOKHOCTb AOCTHUYL CICAYIOIIUX PC3YJIbTAaTOB B
HaTpPaBJICHUU JIHYHOCTHOTO PAa3BUTHS:

1. BOCIIUTAaHHE POCCHMCKON Tpa)KAAHCKOM MICHTUYHOCTH: MATPUOTU3MA, JIIOOBU H
yBakeHHI0 K OTeuecTBy, 4yBCTBAa FOPAOCTH 3a CBOIO PouHY, 32 pOCCUICKYI0 XUMUYECKYIO HAYKY;
2. (dbopMHpOBaHUE IEIIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAayKH M OOILIECTBEHHOW NPAKTHUKH, & TAKXKE COLHAIBLHOMY, KyJIbTYpHOMY,
S3BIKOBOMY U JYXOBHOMY MHOTOOOpAa3HI0 COBPEMEHHOTO MUPA;

3. ¢opMHpOBaHHE OTBETCTBEHHOTO OTHOIIGHUS K YYEHHIO, TOTOBHOCTH U
CIOCOOHOCTH K CaMOpPAa3BUTHIO M CaMOOOpPA30BaHMIO HAa OCHOBE MOTHMBALMU K OOYYEHHIO WU
MO3HAHUIO, BbIOOPY NpoduiabHOro o00pa3oBaHUS HAa OCHOBE HH(OPMAIUM O CYIIECTBYIOLIMX
npodeccusax W JHMYHBIX NPOPECCHOHATBHBIX MPEANOYTCHUH, OCO3HAHHOMY TIOCTPOCHHUIO
WHIUBUIYAIbHOM 00pa3oBaTeNbHOM TPAGKTOPUU C YUYETOM YCTOMUYMBBIX [O3HABATEIbHBIX

UHTEPECOB;
4. dbopMupoBaHHE KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B  00pa3oBaTeIbHOMH,
OOIIECTBEHHO TIOJIE3HOM, y4eOHO-HUCCIIeIOBATENLCKOM, TBOPUECKON U IPYTUX BUIAX JIESATEILHOCTH,
5. dbopMupoBaHWE TTOHUMAaHUsI IIEHHOCTH 370pPOBOTO U Oe3omacHoro obpasa >KH3HU;

YCBOEHHE MPaBUJI WHAMBUIYAIHHOTO U KOJUIEKTMBHOTO O€30MacHOrO MOBEJCHUS B UpE3BBIYAHBIX
CUTYaLUsX, YTPOKAIOLIUX KU3HU U 3[J0POBBIO JIIOJIEH;

6. ¢dopMHpOBaHHE TO3HABATENBHOM M HMH(OPMAIIMOHHOM KYyJBTYpbl, B TOM YHCIIE
pa3BUTHE HABBIKOB CaMOCTOSITEIBHON pabOThl ¢ y4yeOHBIMH MOCOOMAMH, KHUTAMH, JTOCTYITHBIMH
MHCTPYMEHTaMU U TEXHUYECKHUMHM CPEJCTBAMU MH(POPMALMOHHBIX TEXHOJIOTUH;

7. (dbopMHpOBaHHE OCHOB SKOJIOTHYECKOTO CO3HAHMS Ha OCHOBE NMPU3HAHMS IICHHOCTU
KHU3HH BO BCeX €€ IMPOSBICHUAX M HEOOXOJMMOCTH OTBETCTBEHHOI'O, OEPEKHOTO OTHOIICHUS K
OKpYKarolleH cpeae;

8. pa3BUTHE TOTOBHOCTH K pEUICHUIO TBOPYECKMX 3a/Jad, YMEHHUS HaxXOIUTh
aJIeKBaTHBIE CIIOCOOBI TOBEACHUS M B3aUMOJCHCTBHS C MapTHEpaMH BO Bpemsl ydeOHOH u
BHEYYEOHOM MAEATENbHOCTH, CIIOCOOHOCTH OLCHMBATh NPOOJIEMHBIE CHUTyalldd M OIEPATUBHO
MPUHUMATh OTBETCTBEHHBIC PEIICHUS B PA3IMYHBIX MPOAYKTHUBHBIX BUIAX AEATEIbHOCTH (yueOHas
IIOMCKOBO-UCCIIE0BATENbCKAsA, KIIyOHas1, IPOEKTHAs!, KPYKKOBas U T. 11. )

MeTtanpeaMeTHBIMH  pE3yJIbTaTaMUd OCBOEHHMS OCHOBHOW 0Opa30BaTENbHOM IMPOrpaMMBbI
OCHOBHOT'O 00111er0 00pa30BaHUs SABISIOTCS:

1. OBJIQJICHUE HABBIKAMH CAaMOCTOSATEIBHOTO TNPUOOPETEHHS HOBBIX 3HAHHH,
OpraHu3aluK y4eOHOH e TeNbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHHUS;
2. YMEHHME IUIAHUPOBAaTh IMyTH JOCTUKEHMS LEJIEH Ha OCHOBE CaMOCTOSTEIBHOIO

aHaM3a YCJIOBUH M CPEICTB MX JIOCTUIKCHUS, BBIACIATH aJbTEPHATUBHBIE CLIOCOOBI JOCTHKEHUS
1eNId U BBIOMpaTh HanOosee 3pGeKTUBHBIN cr1oco0, OCYIIECTBIATh MTO3HABATENBHYIO pedICKCHIO
B OTHOIICHHUH JCUCTBHI MO PEIICHHUIO YUeOHBIX U MO3HABATEIbHBIX 3a/1a4.

3. yYMEHHE TOHUMATh MPOOJIeMy, CTaBUTh BONPOCHI, BBIABUIaTh TUIOTE3Yy, J1aBATh
OlpeNieieHne  TOHATHAM, KiIacCU(UIMPOBaTh, CTPYKTYpUpOBaTh Marepuai, MpPOBOJIUTH
OKCIEPUMEHTBI, apPryMEHTHpPOBATh COOCTBEHHYIO TMO3UIMIO, (HOPMYTUPOBATh BBIBOJABI U
3aKJIIOYCHUS;

4. YMEHHE COOTHOCUTh CBOM JECWCTBHS C IUIAHUPYEMBIMM  pE3yJbTaTaMH,
OCYILECTBIISATh KOHTPOJIb CBOEH JEATEIBbHOCTH B IIPOLIECCE NOCTHKEHMS pe3yJIbTara, ONpPEesaTh
CHocoObl JIEHCTBHI B paMKax MPEIIOKEHHBIX YCIOBUH W TpeOOBaHUN, KOPPEKTHPOBATH CBOHU
JIEUCTBUS B COOTBETCTBUU C U3MEHSIOLLEHCS CUTYaLlUEH;

5. dopMHupoBaHHE W Ppa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCHOJIb30BAHUS
MHCTPYMEHTOB M TEXHHUYECKUX CPEACTB HMH(MOPMAIIMOHHBIX TEXHOJOTHHA (KOMIBIOTEPOB U
IpOTrpaMMHOr0 oOecrieueHus) Kak MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS KOMMYHUKATHBHBIX H
MO3HABATENbHBIX YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUIA;
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6. YMEHHUE CO3/1aBaTh, MPUMEHATh M MPEOOPa30BhIBATh 3HAKU U CHUMBOJIBI, MOACTH H
CXEMBI ISl pelIeHUs] y4eOHBIX U MTO3HABATEIbHBIX 33/1a4;

7. YMEHHE U3BIEKaTh MHPOPMALIMIO U3 PA3IMYHBIX UCTOUHUKOB (BKJIIOYAsi CPEIACTBA
MaccoBOi MH(OpMAIH, KOMIAKT-TUCKH y4eOHOTo Ha3HaYeHUs, pecypchl MIHTepHeTa), cBOOOIHO
MOJIb30BATHCS CIPABOYHON JIUTEPATYPOid, B TOM YHUCIIC ¥ HA SJIEKTPOHHBIX HOCUTENSAX, COOMIOIATh
HOPMBI HH(POPMAITMOHHON N30MPATETLHOCTH, ITUKH;

8. YMEHHE Ha I[PaKTUKE II0JIb30BAaTbCAd OCHOBHBIMU JIOTUYECKUMH IIPUEMAMHU,
METOAaMU HaOJIOACHUS, MOACTUPOBAHUS, OOBSICHEHUS, pEIIEHHUs MPOOJIeM, IIPOTHO3UPOBAHUS U
Ap.;

9. YMEHUE OpraHU30BBIBATH CBOK JKM3Hb B COOTBETCTBUU C IPEACTABICHUSAMHU O

3I0POBOM 00pase >KU3HH, MpaBaxX U OOS3aHHOCTSAX TPaKJaHUHA, [IEHHOCTSIX OBITHS, KYJIbTYPHI U
COIMAILHOTO B3aUMO/ICHCTBHUS,

10.  yMeHue BBINOJHATH I103HABATEIbHBIE M IPAKTUYECKUE 3aJaHUA, B TOM 4MCIIE
IIPOCKTHBIE;
11.  yMeHHe caMOCTOATEIbHO M apryMEHTHPOBAaHHO OLIEHMBAaTh CBOU JEWUCTBUA U

JeHCTBUSL OJHOKJIACCHUKOB, COJEPXKATEIbHO OOOCHOBBIBAasl IMPAaBUIBHOCTh WM OLIMOOYHOCTH
pesyabTata M crnocoba AeHCTBHSA, aJleKBATHO OIICHWBATh OOBEKTUBHYIO TPYIHOCTh Kak MeEpy
(aKTHUECKOro WJIM TPEAINOJIaraéMOro Pacxoia PecypcoB Ha pELICHHE 33JayH, a TaKXKe CBOU
BO3MOYKHOCTH B JIOCTHIKEHHUH LIEJIN OTIPEICIIEHHON CII0KHOCTH;

12.  ymeHue pabotath B rpymnmne — 3)(HEeKTUBHO COTPYIHHYATh U B3aMMOICHCTBOBAThH HA
OCHOBE KOOPAMHAIIMHM PA3JIMYHBIX TMO3ULUI MpH BBIPAOOTKE OOILIETr0 pemeHus B COBMECTHOM
NeSTeIbHOCTH; CIyIIaTh TNapTHepa, (opMyIupoBaTb M apryMEHTHpPOBAaTH CBOE€ MHEHHE,
KOPPEKTHO OTCTauBaTh CBOIO MO3UIMIO M KOOPAMHUPOBATH €€ C MO3HUILIMU apTHEPOB, B TOM YHCIIE
B CHTYyallUd CTOJIKHOBEHMS MHTEPECOB; NMPOJYKTHBHO pa3peuiatb KOH(IUKTH HA OCHOBE yueTa
MHTEPECOB M TO3MLMH BCEX €ro Y4YacTHUKOB, MOMCKA M OLEHKH albTepHATHBHBIX CHOCOOOB
paspenieHus: KOH()IUKTOB.

IIpeameTHbIMHU pe3yjbTaTaMu ocBoeHUsI OCHOBHOW 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO
0011ero 00pa3o0BaHUs SBISIOTCS:

1. ¢popmupoBaHuEe NEPBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX MPEICTABICHHNA O BEIIECTBAX,
UX TPEBPALICHUAX M NPAKTUYECKOM MPUMEHEHHMH; OBJAJCHHE TIOHATHUWHBIM aImapaToM H
CHUMBOJIMYECKUM SI3BIKOM XUMHUH;

2. oco3HaHME OOBEKTMBHO 3HAYUMOCTH OCHOB XHMHYECKOH HayKd Kak o00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, XMMHUYECKHX IPEBpAIICHUI OpPraHUYeCKUX U HEOPraHMYeCKUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KUBOW M HEKUBOM MPUPO/BI; YIITyOJIeHHE MPEACTABICHUH O
MaTepHabHOM €IMHCTBE MUPA;

3. OBJaJeHHE OCHOBAMU XUMHUYECKOW T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U
OOBEKTHBHO OIICHWBATh JKU3HCHHbIC CHUTYallMM, CBS3aHHbIE C XMMHEH, HaBBIKAMH O€30IacHOTO
oOpalieHns ¢ BEIIEeCTBAMH, HCIIOJIb3YEeMbIMU B TOBCEIHEBHOW JKW3HU; YMEHHEM aHAIM3HPOBATH U
IUTAHUPOBATh SKOJIOTMYECKH 0€30IacHOe MOBEACHUE B LENAX COepPEeKEHHs 3M0POBbsS U OKPY>KaIoLIeH
cpensl;

4. dopmMupoBaHME YMEHHUIH YCTaHAaBIMBATh CBA3M MEXIY peaJbHO HAOII0JaeMbIMH
XMUMUYECKHMHU SIBICHUSIMH U TPOLECCAMH, MPOUCXOIAIMIMMU B MUKPOMHUpE, OOBSCHITH MPUUYHUHBI
MHOT000pa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TaKKe 3aBUCHUMOCTb
IPUMEHEHHUS BEIIECTB OT X CBOMCTB;

5. mpuOOpeTeHHs: OMbITa HCIOJIb30BAHUS PA3IMYHBIX METOJOB H3YYEHHUS BEIECTB;
HaOJIOCHUS 32 MX MPEBpAILECHUSMH TPU MPOBEACHUN HECIOXKHBIX XUMHUYECKUX IKCIIEPUMEHTOB C
UCTIOJIb30BaHUEM JJa00PAaTOPHOTO 0O0PYAOBAHHS U IPUOOPOB;

6. yMEHHE OKa3bIBaThb IEPBYIO IOMOINb NPH OTPABICHUSIX, OXKOTaX M APYyruX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM;

7. oBnajeHue mpueMamMu  paboTel ¢ uHpoOpManMed ~ XMMHUYECKOTO  COJEpKaHMA,
NPEJCTaBICHHON B pa3Ho ¢opme (B BHIE TeKcTa, GopMys, TpapuKOB, TAOIUYHBIX JAaHHBIX, CXEM,

dororpaduii u ap.)



8. cozmaHue OCHOBBI s (OPMHPOBAHUS HMHTEpPEca K pPACIIUPEHUI0 M YIIyOJICHUIO
XMUMUYECKHX 3HAHUH W BBIOOpa XMMHUHU KaK MPOQMIBHOTO HpEeIMeTa MpH MEepexoie Ha CTYINEHb
cpenHero (monHOro) oOmiero oOpa3oBaHMs, a B JalbHEWIIeM W B KauecTBe c¢epbl CBOe
npodecCHOHALHOM IS TEHHOCTH;

9. ¢opmHpoBaHUE MPEACTABICHUI O 3HAUEHUN XUMHUECKOW HAYKH B PEILICHHUH COBPEMEHHBIX
HKOJIOTHUECKUX NpoOjeM, B TOM YHCIEC B MPEIOTBPAIICHUH TEXHOTCHHBIX M HKOJOTHYECKUX
Karactpoo.

Ilnanupyemoie pezyromamol peanuzayuu npozpammol o npeomemy «Xumua»:
BelInyCKkHUK Hayuumcsa:
®  ONWCHIBaTh CBOMCTBA TBEPABIX, XKHUJIKHUX, Ta3000pa3HbIX BELIECTB, BBLACTAS HUX
CYILLECTBEHHbIE IPU3HAKU;
®  XapaKTEepU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHUIO U CBOWMCTBAM, YCTaHaBJIMBATh
IIPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKy TaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;
®  packpelBaTb CMBICI OCHOBHBIX XHMHYECKUX IOHSATUH: aTOM, MOJIEKYyJa,
XUMHUYECKHH 3JIEMEHT, IPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTb, HCIOIb3Ys
3HAKOBYIO CUCTEMY XMMMH;
e  p300pakaTh COCTaB MPOCTEUIIMX BEIIECTB C MOMOINBIO XUMHUECKUX (OpMYyN H
CYIIHOCTh XMMHUYECKUX PEAKIIUN C IOMOIIbIO XUMUYECKUX YPaBHEHUI;
®  BBIYMCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB, a TAKXKE
MacCOBYIO JIOJIF0 XMMHUYECKOI'O JIEMEHTA B COEUHEHMSIX;
e  CpaBHUBATH IO COCTABY OKCHU/bI, OCHOBAHMsI, KUCIIOTHI, COJIH;
e  kjaccu(UIUPOBATh OKCHIBI U OCHOBAHHUS IO CBOWCTBAM, KHUCJIOTBHI M COJIM — IO
COCTaBYy;
e  ONUCBHIBaTh COCTaB, CBOMCTBA W 3HaueHue (B MPUPOAE M TNPAKTHUUECKOMN
JESTEIbHOCTH YEJIOBEKA) IPOCTBIX BEILIECTB — KMCIOPO/AA U BOJOPOAA;
e  1aBaTh CPaBHUTEJIbHYIO XAPAKTEPUCTHKY XUMHUYECKHX 3JIEMEHTOB M Ba)XHEHIINX
COEIMHEHHI €CTECTBEHHBIX CEMEMCTB LIEIIOYHBIX METAJJIOB U FAJIOT€HOB;
®  [I0JB30BATHCS JIAOOPATOPHBIM 00OPYJOBAHUEM U XUMUYECKOH MOCYI0H;
®  [POBOJUTH HECIIOKHBIE XWMHYECKHE ONBITHI M HAOMIOACHUS 32 W3MEHEHHEM
CBOWCTB BEIIECTB B MPOIIECCe MX IMPEBpAIlEHUil; cOOM0aaTh MpaBMiia TEXHUKUA O€3011acHOCTH
IIPU IPOBEICHUH HAOIIOICHNUIN U OTIBITOB;
®  paznMy4aTh 3KCIEPUMEHTAJIBHO KHMCIOTHI M WIEJIOYM, IOJIb3YSICh HHAMKATOPAMY;
0CO3HAaTh HEOOXOIMMOCTh COOMIOACHUS Mep Oe30MacHOCTU MpU OOpallleHHH C KUCIOTaMu U
LIEJI0YAMH.
BBINyCKHUK noyuum 603MOMCHOCMb HAYYUMbCAL:
® 'paMOTHO 00paIIaThCs C BEIIECTBAMU B IIOBCEIHEBHON )KU3HU;
® OCO3HaBaTh HEOOXOIUMOCTb COONIOACHUS MPABHII IKOJOTUIECKH 0€30MacHOT0 TOBEICHUS
B OKpY’Karouer MpupoOaHON Cpee;
® IOHUMAaTh CMBICI M HEOOXOJUMOCTHh COOJIIOJCHHS TPEANUCAHHHA, IpelaraeMbX B
MHCTPYKIMAX 110 MCIIOIB30BaHMIO JIEKApCTB, CPEJCTB OBITOBON XUMHUH U JIP.;
® UCTIOJIb30BAaTh  NPUOOPETEHHBIE  KIIIOYEBBIE KOMIIETEHTHOCTH TPU  BBINOJIHEHUH
UCCIIEZIOBATENILCKUX IPOEKTOB IO HM3YYEHHIO CBOMCTB, CHOCOOOB MOJIyYEHHUS M PaclO3HaBaHMA
BELIECTB;
® pa3BUBAaThb KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ysd CpEACTBAa YCTHOTO U
MUCHMEHHOTO OOILICHUS, IPOSIBIATH TOTOBHOCTD K YBa)KEHUIO MHOM TOUKH 3pEHUS MPU 00CYKICHUH
Pe3yIbTaTOB BHIIOIHEHHOM PabOTHI;
® OOBEKTHBHO OILICHMBAaTh HMH(POPMALMIO O BEIIECTBAX M XUMHYECKUX IPOIECCaX,
KPUTHYECKH OTHOCHUTBCA K TICEBAOHAY4YHOH wuH(popManyu, HeroOpOCOBECTHONH —pekiame,
Kacarollelcsl UCIIOJIb30BaHUs PA3JINYHBIX BEIIECTB.
Ilepuoguyecknii 3aKOH U EPHOANYECKAsA CHCTEeMAa XUMHYeCKUX dj1eMeHToB JI.1.
MenpeneeBa. CTpoeHue BemecTBa.



BeinyckHUK Hayuumcs:

e  kjaccu(UUIUPOBATh XMMUYECKHE AJIEMEHTHI HAa METAJIbl, HEMETAUIbI, JIEMEHTHI,
OKCHJIBI M THIPOKCUABI KOTOPBHIX aM(pOTEpHbI, U MUHEPTHBIC 3JIEMEHTHI (Ta3bl) A1 OCO3HAHUS
BAJKHOCTH YIOPSAJAOYECHHOCTH HAyYHbIX 3HAHUN;

®  pacKpeIBaTh CMBICI Ilepuoanudeckoro 3akoHa J1.11. Menneneesna;

e  ONWCHIBaTh M XapaKTEpPH30BaTh TaOIMYHYI0 (OpMYy NEpUOTUYECKON CHUCTEMBI
XUMUYECKUX DJIEMEHTOB;

®  XapaKTEpHU30BaTb COCTAB ATOMHBIX SJIEP U PACIPEIECICHUE YUCIIA DJIEKTPOHOB I10
JJIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHMX OJJIEMEHTOB MAaJbIX IIEPUOAOB IEPUOAUYECKOMN
CUCTEMBI, a TAK)KE KaJIus U KaJIbLIUs;

e  pa3nuyarb BUABl XHUMHUYECKOM CBSI3M: MOHHYIO, KOBAJICHTHYH IIOJIAPHYIO,
KOBAJICHTHYIO HENOJISAPHYIO U METAININYECKYIO;

e  p300pakaTh AIIEKTPOHHBIE (HOPMYJIBI BELIECTB, OOpPA30BAHHBIX XUMHUYECKUMH
CBA35MH Pa3HOIO BUJA;

e  BBUBIMITH 3aBUCHMOCTH CBOMCTB BEIECTBA OT CTPOCHUS €ro KPUCTAILIMYECKOU
peueTku (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METaJUIMYECKON );

®  XapaKTEpHU30BaTb XMMHUYECKHUE DJIEMEHTHI U UX COCIMHEHUS Ha OCHOBE IOJIOKCHUS
3JIEMEHTOB B MEPHUOAMUYECKON CHCTEME U OCOOCHHOCTEH CTPOSHHS X ATOMOB;

° ONMCBIBATL ~ OCHOBHBIE  IpeAnocbuiku  otkpeituss .M.  MenneneeBbm
[IEPUOJMYECKOr0 3aKOHA M  IEPpUOAUYECKOM CHCTEMBl XMMHMYECKUX JJIEMEHTOB U
MHOT000pa3HyI0 HAy4YHYIO JEATEIbHOCTh YYEHOTO;

®  XapaKTEepU30BaTb HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYCHUE IEPUOJUYECKOIO
3aKOHA U MEPUOIUYECKON CUCTEMBI XUMUYECKUX diieMeHTOB JI.M. Menneneena;

®  0CO3HABaTh Hay4YHbIE OTKPBITUS KaK Pe3yJIbTAT JIUTECIbHBIX HAOIIOJCHUH, OIIBITOB,
Hay4YHOU ITOJIEMHUKH, IIPEOIOJICHNS TPYAHOCTEH U COMHEHUM.

BBINyCKHUK noyuum 603MOHCHOCMb HAYYUMbCAL:

®  0OCO3HaBaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUM [UIA IPAKTUYECKON NEATEIBHOCTU
YEJI0BEKa;

®  ONWCHIBATHh W3YyYEHHBbIE OOBEKTHI KAaK CHUCTEMBI, NMPHUMEHSS JOTMKY CHCTEMHOTO
aHaJn3a;

®  [IPUMEHATH 3HAHUSA O 3aKOHOMEPHOCTSAX IEPUOJUYECKONM CHCTEMBI XUMUYECKHUX
3JIEMEHTOB /7151 0OBSCHEHHS U TIPEABUICHHS CBOMCTB KOHKPETHBIX BEIIECTB;

e  pa3BUBaTh WH(POPMAIMOHHYIO KOMIIETEHTHOCTh OCPEICTBOM YIIIyOJIeHUs 3HAHUH
00 UCTOpUHU CTAHOBJICHUS XMMHUYECKON HAYKH, €€ OCHOBHBIX MOHATHIA, IEPUOINIECKOTO 3aKOHA
KaK OJHOI'0 U3 BaKHEUIIUX 3aKOHOB IIPUPOBI, a TAKKE O COBPEMEHHBIX JOCTUKEHUSAX HAYKU U
TEXHUKH.

MHoroo0pa3ne XUMHYECKHX pPeaKIuii.

BeinyckHuK Hayuumcs:

e  OOBIACHATH CyTh XUMHUYECKUX MPOIIECCOB;

e  Ha3bIBATh IPU3HAKU U YCJIOBMSI IPOTEKAHUS XUMHUUECKHUX PEAKIIMIA;

e  yCTaHaBIMBAThb IPUHAAIEKHOCTh XUMUYECKON pEaKLMU K ONPEAECIIEHHOMY THILY 110
OJTHOMY U3 KJIaCCU(PUIIMPOBAHHBIX IPU3HAKOB!

1) mo uMcay M cOCTaBy HCXOOHBIX BEIIECTB M IPOAYKTOB pEaKUUH (peaKiuu
COCIMHEHUS, Pa3JIOKEHUs, 3aMEIICHUs 1 0OMEHa);

2) 1O BBACICHUIO WIH TMOIVIONICHUIO TEIUIOTHl (peakiuu HK30TEPMUYECKUE U
9HJO0TEPMHUUECKHUE);

3) 1O M3MEHEHUIO CTENEHEW OKHUCIEHHS XHMHMUYECKHUX DJIEMEHTOB (OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINN);

4) mo oGpaTUMOCTH Tporiecca (peakuy oopaTuMblie U HeOOpaTUMBIE);

e  Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKHUX PEaKIHii;

e  Ha3bpIBaTh (PAKTOPHI, BIUAIONIME HA CMEIICHNE XUMHUECKOTO PABHOBECHS,



®  COCTaBJIATb YPABHEHHMs DJJIEKTPOJUTUYECKONW AUCCOLMALMM KHUCIOT, IIEJIOYEH,
COJIel; TIONHbIE U COKpALICHHbIE HMOHHBIC YpaBHEHHUS peakuuid OoOMEHa; ypaBHEHUS
OKHUCJIUTENBHO - BOCCTAHOBUTEIIBHBIX PEAKLIUM;

®  [IPOTHO3UPOBATH NPOMYKTHl XUMHMUYECKHX peakiuii mo Qopmynam / Ha3BaHHUIM
MCXOJIHBIX BEIIECTB; ONPEACIATh UCXOAHbIE BeIlecTBa 1Mo (opMmyiaM / Ha3BaHHUSIM MPOIYKTOB
peakuuu;

®  COCTaBJIATb yPAaBHEHUS pEaKlUil, COOTBETCTBYIOIUMX IIOCIEA0BATEIBHOCTU
(«uenouke») MpeBpalleHnii HEOPraHNYECKUX BELECTB Pa3INYHbIX KJIACCOB;

e  BBUBIKITH B IPOLECCE OKCIEPUMEHTa IIPU3HAKH, CBUICTECIBLCTBYIOLIUE O
IIPOTEKAaHUN XMMHUUYECKOHN peaklinu;

. TOTOBUTBH PACTBOPHI C ONIPEAECIEHHON MacCOBOM 10JI€M PACTBOPEHHOI'O BEILIECTBA;

e  OIpEelNenATb XapakTep cpefapl BOJAHBIX pPAcTBOPOB KHUCJIOT M IWICJIOYEH IO
M3MEHEHUIO OKPACKU UHIUKATOPOB;

®  I[IPOBOJAUTH KA4YECTBEHHBIC pEaKUWM, IOATBEPKIAIOIIME HAIW4YUE B BOIHBIX
pacTBOpax BEIIECTB OTAECIbHBIX KATHOHOB U aHUOHOB.

BBINyCKHUK noyuum 603MOHCHOCMb HAYYUMbCAL:

®  COCTaBJIATb MOJIEKYJISIPDHBIE M IIOJIHBIE HMOHHBIE YPAaBHEHUSA [0 COKPALIEHHBIM
VMOHHBIM YPaBHEHUSIM;

®  [IPUBOAWUTH IIPUMEPHI PEAKLUM, NMOATBEPKAAIOLINX CYIIECTBOBAHUE B3aUMOCBS3U
MEKly OCHOBHBIMU KJIACCAMU HEOPraHUYECKHUX BEILECTB;

®  [IPOTHO3UPOBATH PE3YJIbTAThl BO3ACHUCTBHS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIINY;

®  [IPOTHO3UPOBATH PE3YJbTATHl BO3ACUCTBUS PaA3IMUYHBIX (DAKTOPOB Ha CMEILICHHE
XUMUYECKOIO PAaBHOBECHS.

MHuoroo0pa3ue BeuecTs.
BolInyCKHUK Hayuumcsa.

e OIpelenATh NPUHAMICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 U3Y4YECHHBIX
KJIACCOB/TPYIIIT: METAJUIbl U HEMETAJLJIbI, OKCH/IbI, OCHOBaHHMSI, KUCIIOTHI, COJIH;

®  COCTaBJIATH ()OPMYJIBI BEIIECTB 110 X HA3BAHUAM;

®  OIpEIEeNATh BAICHTHOCTb U CTEIICHb OKUCIICHUS DJIEMEHTOB B BELIECTBAX;

e  CcoCTaBJATH (HOPMYJIBI HEOPIAHUYECKUX COSAMHEHHH 10 BAJIEHTHOCTSIM M CTEIICHSIM
OKHCJICHHS DJIEMEHTOB, a TAK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHIIe pACTBOPUMOCTH KHUCIIOT,
OCHOBAHMWI U COJIEH;

e  OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS (U3MYECKHMX W XHUMHYECKHX CBOMCTB
MIPOCTHIX BELIECTB M MX BBICIIMX OKCHJOB, 0OpPa30BaHHBIX 3JEMEHTAMH BTOPOTO M TPETHEro
[IEPUOJIOB;

e  Ha3piBaTh OOIIME XUMHUYECKUE CBOICTBA, XapaKTEpPHbIC IS TPYII OKCHUIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX.

e  Ha3plBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTepHBIE MIJs KaXAOro Kiacca
BEILECTB;

®  [PUBOAWUTH NPUMEPHl PEAKIMM, MOATBEPKIAIOIUX XHUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUI0B, KUCIOT, OCHOBAHWUN U COJIEH;

e  OIpelNensATb BEUIECTBO — OKHUCIMTENIb U BELIECTBO — BOCCTAHOBUTEIL B
OKHUCJIUTENBHO — BOCCTAHOBUTEINIBHBIX PEAKIUSAX;

®  COCTaBJIATH AJIEKTPOHHBII OaJlaHC MO MPeI0KEHHBIM CXEMaM pEeaKIHii;

®  [POBOJIUTH JIAOOPATOPHBIE OMBITHL, IOATBEPKIAIONIME XMMUYECKHE CBONCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

®  [POBOJUTH J1AOOPATOPHBIE OIBITHI MO TOJYYEHUIO M COOMpAHHIO Ta3000pa3HBIX
BEIIECTB: BOJOPOJA, KHUCIOPOAA, YIVIEKMCIIOIO ra3a, aMMHaKa; COCTABIIATb YPaBHEHUS
COOTBETCTBYIOIIUX PEAKLIUMA.

BBIIyCKHUK IIOJIYYUT 603MOACHOCIb HAYYUMbBCA:



* IPaMOTHO 00paIIaThes ¢ BEMIECTBAMH B MIOBCEAHEBHON KHU3HU;

* 0CO3HABaTh HEOOXOAMMOCTE COOJIFOICHUS TTPABHIT DKOJIOTUYECKU OE30MaCHOTO MOBEICHUS B
OKpY>Karolle NPUPOIHOM CpEE;

* IOHUMATh CMBICT U HEOOXOUMOCTh COOIOCHUS TIPETUCAHIM, TPEATIaraeéMbIX B HHCTPYKITUSIX
IO UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JP.;

*  WCIONIb30BaTh  NPUOOpPETEHHBIC  KJIIOYEBBIE  KOMIIETEHTHOCTH  TIPU  BBIMOJHCHHUH
HCCIIEIOBATENLCKUX MPOEKTOB 10 U3YYCHUIO CBONCTB, CIIOCOOOB MOTYYESHHS M PACTIO3HABAHMSI BEIIECTB;

* pa3BUBaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTh, UCIIOJIB3YSl CPEACTBA YCTHOM U MUCHbMEHHOM
KOMMYHHKAIIUU MPU padboTe ¢ TEeKCTaMU Y4eOHHMKAa W JOTMOJIHUTEIBHON IJIUTEPaTypoOl, CIPaBOYHBIMH
Ta0JIMIIaMH, TIPOSBISTH TOTOBHOCTh K YBKEHHUIO WHOW TOYKH 3PEHUS NPU OOCYXKICHUU PE3yJbTAaTOB
BBITTOJIHEHHON paboTHI;

* 00BEKTUBHO OIICHUBATh MH(OPMAIIMIO O BEHIECTBAX M XUMHUYECKUX TMPOIECCaX, KPUTHUECKH
OTHOCHTHCSI K TICEBAOHAYYHON MH(POpPMAIIUU, HEJOOPOCOBECTHON peKiamMe, Kacaloleics NCIIOIb30BaAHUS
Pa3IMYHBIX BEILIECTB.

* OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM ISl TPAKTUUECKOU EATEIIbHOCTH YEIOBEKA;

* ONUCHIBATH U3yUEHHBIE OOBEKTHI KAK CUCTEMBI, IIPUMEHSIS JIOTUKY CUCTEMHOTO aHaJIN3a;

* IPUMEHATH 3HAHUSA O 3aKOHOMEPHOCTAX MNEPUOJIUYECKON CUCTEMBl XUMHUYECKHUX AJIEMEHTOB IS
OOBSICHEHHUS U MIPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTh IMOCPEICTBOM YIIyOJIeHUS 3HAHUN 00 MCTOpHH
CTAHOBJICHUS XMMHUYECKOW HAayKH, €€ OCHOBHBIX IOHSTHH, MEPHUOJUYECKOTO 3aKOHA KaK OJHOIO U3
BOKHEWILIMX 3aKOHOB MPHUPO/IbI, a TAKXKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKH.

* COCTaBJSITh MOJIEKYJSIDHbIE U TIOJHBbIE HOHHBIE YPABHEHMSI IO COKPAUIEHHBIM HOHHBIM
YpaBHEHUSIM;

* MPUBOAWTH MNPUMEPHl PpEAKIMi, MOATBEPKIAIOLIMX CYIIECTBOBAHUE B3aMMOCBS3U MEXKIY
OCHOBHBIMH KJIaCCaMH HEOPraHUYECKHUX BEIIECTB;

* MPOTHO3MPOBATh PE3yNbTAaThl BO3ACUCTBHUS PA3NMMYHBIX (PAKTOPOB HA HM3MEHEHHE CKOPOCTH
XUMHUYECKON PEAKIINY;

* MIPOTHO3MPOBATh PE3YJIbTATHI BO3JACHCTBHS PA3IMUHBIX (PAKTOPOB HA CMEMICHUE XUMHYECKOTO
paBHOBECHS.

* IPOTrHO3UPOBATh XMMHUYECKHUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBA U CTPOCHHS;

* TIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISITh OKHCIUTEIBHBIC WIH BOCCTAHOBUTEILHBIC
CBOMCTBA C YYETOM CTEIMEHEN OKUCIIEHHUS JIEMEHTOB, BXOSILIUX B €r0 COCTAB;

* BBUBJISITH CYLIECTBOBAHHUE NEHETUYECKOW B3aMMOCBSI3U MEXKAY BELIECTBAMHU B PsAy: MPOCTOE
BEIIECTBO — OKCHUJ — TUJIPOKCHJI — COJIb;

* OpraHM30BBIBATH, MPOBOJAUTH YYEHUYECKUE MIPOEKTHI IO HCCIECIOBAHUIO CBOMCTB BEILECTB,
HMMEIOLINX BAXKHOE MPAKTUYECKOE 3HAUCHUE.

Cooepotcanue yueonozo npeomema «Xumusn»
Pacnpeoenenue codeprcanun no Knaccam:
8 kiacc.

Pa3nen 1. OcHOBHBbIE NOHATHSA XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABJICHUI)

[Ipenmer xumuu. XuMHS KaKk 4acTh €CTECTBO3HaHUA. BemectBa u ux cBoilicTBa. UucTeie
BEIIECTBA U CMecH. MeToapl MO3HAHUA B XMMHH: HaOImoJeHue, dKcnepuMeHT. [Ipuembr Ge3omacHO
paboTel ¢ 000pymOBaHMEM U BemecTBaMu. CTpOeHUE IIaMEeHH.

Uucrteie BemectBa U cMmecH. CrmocoObl OYHCTKH BEIIECTB: OTCTaWBaHWE, (UIHTPOBAHUE,
BBITIAPUBAHUE, KpUCTAJUIM3ALUS, JUCTWUIALMSI. DU3ndyeckue W XUMHUYECKUE SIBIICHUS. XHUMHUYECKUE
peakiuu. [lpu3HaKM XMMHUYECKMX pPEAKUUA M YCJIOBHS BO3HUKHOBEHHMSI W TEUECHHS] XUMUYECKHUX
peaKuuid.

ATOMBI, MOJEKYJbl M HOHBIL. BemiecTBa MOJIEKYJISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHUS.
Kpucrannuueckne u amopdHble BemecTBa. Kpucraqummueckue pemIeTKH: HWOHHAs, aTroMHas |
MoJekyJiapHas. [Ipocteie W cioXkHBIE BewlecTBA. XHUMHUYECKUN 3JE€MEHT. MeTaulbl U HEMETaJlIb.
AtomHas eauHuna macchl. OTHOCHUTENbHAas aTOMHasi macca.  SI3bIK XUMHUHU. 3HAKM XUMHUYECKHUX
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9JIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BellecTBa. XuMu4eckue ¢opmyisl. OTHOCUTENbHAs
MOJIEKYJIsIpHass Macca. KauecTBEHHBIH M KOJMYECTBEHHBIM COCTaB BELIECTBA. BbluMcIeHUS 110
XUMUYecKHM (popMmynam. MaccoBasi 10711 XHMHUYECKOTO 3JIEMEHTAa B CII0)KHOM BEIIECTBE.

BanentHocTs XuMHUECKUX 3JIeMEHTOB. OmpeaesieHie BaJCHTHOCTH 3JIEMEHTOB HO (opMysaM
OuHapHbIX coeauHeHni. CocTaBIeHne XUMUYECKUX (POpMYIT OMHAPHBIX COEAMHEHUH 10 BaJICHTHOCTH.

ATOMHO — MOJIEKYJIIPHOE YUEHHE. 3aKOH COXpaHEHHUs! Macchl BenlecTB. JKU3Hb U AESITEIbHOCTD
M.B. JlomoHOCOBa. XMMHUYECKHUE YPAaBHEHHUs. TUIIBI XUMUYECKUX PEAKIUH.

Kucnopon. Haxoxnaenne B mnpupone. [lomyueHue kuciaopoga B J1adopaTopuu |
MPOMBINUIEHHOCTU. PU3MYECKHE M XHUMHYECKHE CBOMCTBa Kuciopona. ['openue. Oxcunpl.
IIpumenenue kucnopona. Kpyrosopor kuciaopona B npupoze. O30H, autoTponus kuciopoga. Bosnyx u
€ro cocTaB. 3aluTa aTMOC(hepHOro Bo3ayXa OT 3arps3HECHHM.

Bonopon. Haxoxxnenue B mpupoje. [loyuenue Bogopozaa B 1aO0OpaTOpUH U MPOMBIIIUIEHHOCTH.
dusnueckue U XUMHUYECKHE CBOMCTBa Bojaopona. Bomopon — BoccranoButenb. Mepbl 6€30MacHOCTH
npu pabore ¢ BogopoaoMm. [Ipumenenne Booposa.

Bopa. Meroasl onpenesieHuss coctaBa BOAbl — aHAIU3 U CUHTe3. DHU3nUecKrue CBOMCTBA BOJBI.
Bopa B npupoze u cnocoObl ee OUUCTKH. Adpaius BoAbl. XUMUYECKHE CBOWCTBA BOJBI. [IpumeHnenue
BoAbl. Boma — pacrBopurens. PactBopuMoOcTh BemecTB B Boae. MaccoBas [0JIsI pacTBOPEHHOTO
BEILIECTBA.

KonuuectBeHnHsle oTHOIIEHNs B XxuMuu. Konnuectso Benectsa. Moisb. MonsipHas Macca. 3akoH
ABorajpo. Mossipuslii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTh ra30B. OOBEMHBIC OTHOIICHUS Ta30B
IIPU XUMUYECKUX PEAKIUAX.

Baxmweiimme Kigacchl HEOPraHUYECKUX COeAUHEHUH. OKCUABL: COCTaB, KiIacCU(UKAIMSL.
OcHoBHblE U KUCIOTHBIE OKcuiabl. HomeHknatypa okcunoB. Pu3nyecKkue MU XUMHUYECKUE CBOMCTBA,
MIOJIyYEHUE U IPUMEHEHUE OKCUIOB.

I'mapoxcunel. Knaccudukamus rugpokcunoB. OcHoBanusi. Coctas. lllenoun u HepacTBOpUMBIe
ocHoBaHus. Homenkiarypa. @usnueckue U XUMUYECKHE CBOWMCTBA OCHOBaHMM. Peakuus
Heirpanuzanun. [Tomyyenne u npuMeHeHne OCHOBaHU. AM(OTEpHbIE OKCHIBI U THAPOKCHUJIBI.

Kucnorsl. CocraB. Knaccupukanus. Homenknarypa. dusndyeckue M XMMHUYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN Psii METAILIOB.

Comu. Cocra. Knaccudukanus. Homenknarypa. @usnueckue cBoicTBa cosieil. PactBopumocts
coneil B Bojie. XUMHUYECKHE CBOMCTBA coeid. CriocoOsI moirydeHus colneit. [[pumeHeHune coei.

I'eneTndeckas CBA3b MEXKy OCHOBHBIMU KJIACCAMU HEOPraHUYECKUX COCAUHECHUM.

JemoncTpanuu. O3HakOMJIEHHE C OOpa3llaMd MPOCTHIX M CIOXKHBIX BemecTB. CrocoOsl
OYHMCTKH BELIECTB: KPUCTAJUIM3ALMUS, IUCTHIUIALNSA, XpoMaTorpadusi. ONbIThI, MOATBEPKAAIONIINE 3aKOH
COXpaHEHUsI MacChl BELIECTB.

[Tonyyenue u cobupaHue KUCIOpOia METOIOM BBITECHEHHS BO3yXa U Boabl. Onpenenenue

cocTaBa Bo3ayxa. Koanekyus negpmu, KameHHo20 yeiis u npoOyKmos8 ux nepepadomxiu.
ITonryuenue Bonopoaa B anmnapare Kuma, npoBepka Bo10poAa Ha YMCTOTY, TOPEHHE BOAOPOAA,
coOupaHKe BOJIOPO/Ia METOIOM BBHITECHEHHSI BO3lyXa U BOJBI.
AHanu3 Bozbl. CUHTE3 BOJBI.
3HAKOMCTBO C 00pa3iamMu OKCUIOB, KHCIIOT, OCHOBaHUH U coseid. Helttpanu3zamus ménoun
KHMCJIOTOM B IIPUCYTCTBUM MHIUKATOPA.
JlaGopaTopHble onbIThI. PaccMoTpeHue BEeIecTB ¢ pa3aInyHbIMU (PU3UUIECKUMHU CBOHCTBAMHU.
Paznenenue cmecu ¢ moMoIpio MarauTa. [lpumeps! Gpu3ndeckux 1 XMMUYECKHX siBIeHui. Peakuuuy,
WITIOCTPUPYIOIINE OCHOBHBIE MTPU3HAKH XapaKTEPHBIX peakiiu. Pa3inoxkeHne 0CHOBHOro kapooHara
Menu (I1). Peakuus 3aMelieHns MeIn &Kene30M.

O3HakomJIeHHE ¢ 00pa3laMi OKCH/IOB.

B3aumogeiictBue Bogopoaa ¢ okcuom meau (11).

OnbIThI, TOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA KMCIOT, OCHOBAaHUH.

IIpakTH4eckue padoThI

o [IpaBuia TeXHUKH OE€30MTACHOCTH IIPU pabOTE B XUMHUECKOM KabuHeTe. O3HaKOMIIEHUE C
71a00paTOPHBIM 000PYAOBAHHEM.

e OunucTKa 3arpsA3HEHHON IOBAPEHHON COJIN.



e [lonydyeHue U CBOKCTBA KUCIOPOAA

e [lonydyeHue BOJOpoaa U U3y4EHHUE €r0 CBOMCTB.

e [IpuroroBiieHHE PaCTBOPOB COJIEH C ONPEACIEHHON MacCOBOM J0JI€H PACTBOPEHHOIO
BEILIECTBA.

e Pemienue skciepuMeHTaNIbHBIX 337a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCIMHECHUI.

Pacuyernble 3a1a4u:

Brrurcnenue oTHOCUTETHbHON MOJIEKYJISIPHOM Macchl BetecTBa o hopmysie. Beraucnenue
MacCOBOM JIOJIH JIEMEHTA B XUMUYECKOM COEIMHEHHUU. Y CTAHOBJICHHE TPOCTEHIIEH (OpMyITbI
BEILECTBA I10 MACCOBBIM J0JISIM JIEMEHTOB.

HaxoxeHre MaccoBOM J0JIM PACTBOPEHHOI'O BEILIECTBA B pacTBOpE. BhIuKCIIEHHE MacChl
PacTBOPEHHOIO BELIECTBA U BOABI Il IPUTOTOBIICHUS paCTBOPA ONPEACIEHHON KOHLICHTPALIUH.

OOBEMHBIE OTHOIICHHUS Ta30B MPU XUMHUECKUX PEAKIIUAX.

BbruuciieHus o XuMHYECKUM YPaBHEHUSIM MacChl, 00bEMa M KOJIMYECTBA BEIIECTBA OJHOTO U3
MIPOAYKTOB PEAKIIMU M0 Macce UCXOIHOTO BEIIECTBA, 00BEMY MIIM KOJTUYECTBY BEIIECTBA, COJIEPIKAILErO
ONPEACIEHHYIO JIOJIIO TPUMECEN.

Pazpen 2. [leprnoanueckuii 3aK0H M NePUOANYECKAs CUCTeMa XUMUYeckux djiemenTon J[.U.

Menpeneesa. CTpoenue aroma.

[lepBble MOMBITKH KIACCU(PUKAIMM XUMHUYECKHX 3JIeMEHTOB. [loHATHE O Tpymmax CXOJHBIX
2J€MEHTOB. ECTECTBEHHBIE CeMENCTBa IICJIIOYHBIX METAUIOB M TaJOr€HOB. biaropoaHble rasbl.
Ilepuonnueckunn 3axkon J[.M.Menneneesa. Ilepuoanueckass cucTeMa KakK €CTECTBEHHO — HAy4dHOE
KiIaccu(uKkanus XMMHUYECKHUX djeMeHToB. Tabmmuunast ¢Qopma mnpencraBieHus Kiaccu(UKaUU
XUMHYECKHX 3J1eMeHTOB. CTpykTypa Tabnuusl «llepuoauueckas cucrema XuMuueckux snemeHToB J[. 1.
MenneneeBa» (kopoTkas ¢opma): A- u b- rpynmsl, nepuoisl. OU3HUYECKUI CMBICT MOPSAKOBOTO
3JIEMEHTA, HOMEpa NeproJa, HOMEpa Pyl (1715 3JIEMEHTOB A-Tpy1).

CtpoeHue aroma: sApO W D3JEKTpoHHas o0oiouka. CocTaB aTOMHBIX SAEp: NPOTOHBI U
HeUTpoHbl. M3o0Tombl. 3aps] aTOMHOIO slpa, MAaccOBOE 4YMCIO, OTHOCHUTEIbHAs aTOMHas Macca.
CoBpemeHnHas (HOpMYITUPOBKA MOHATHI «XUMHUECKUH 3JIEMEHT.

DnekTpoHHas 000J0YKa aToMa: MOHATHE 00 YHEPreTHUECKOM YPOBHE (JIEKTPOHHOM CJIOE), €T0
€MKOCTH. 3aIllOJJHEHUE DJIEKTPOHHBIX CJIOEB y aTOMOB JJIEMEHTOB IIEPBOIO — TPETHETO IMEPUOJIOB.
CoBpemeHHas (HOpMYITHUPOBKA MEPHOAMYECKOTO 3aKOHA.

3HaueHue nepuoguueckoro 3akoHa. Hayunele noctwkenus .M. MenneneeBa: ucrpaBieHHE
OTHOCHUTEIIBHBIX ~ aTOMHBIX Macc, IPEACKAa3aHUE CYILIECTBOBAHMUS  HEOTKPBITBIX  DJIEMEHTOB,
IIEPECTAaHOBKM XMMHUYECKUX 3JEMEHTOB B nepuoauueckor cucreme. JKusHp u gesrtenbHocTs .U
Meneneesa.

JdemoHcTpaumnu:

@uU3NYECKUE CBOMCTBA WIEJOYHBIX METAJUIOB. B3aWMOIelCTBHE OKCHUIIOB HATpUs, MarHus,
docdopa, cepbl ¢ BO0I, Hccae0BaHUE CBOMCTB MOJTYYEHHBIX MPOAYKTOB. B3anumoneiictBue HaTpus u
Kanusi ¢ BoJo. DPu3nyeckue CBOWCTBA TaJIOTeHOB. B3anMopeiicTBre altOMUHUS C XJIOPOM, OpOMOM U
HOJ0M.

Pasnen 3. CtpoeHue BemecTna.
3JICKTpOOTpI/ILIaTGJIBHOCTI: XUMHUUYECKUX 3IeMeHTOB. (OCHOBHEIE BHbI XUMHUYECKON CBS3U:
KOBAJICHTHAd HCIIOJIKIpHAA, KOBAJICHTHASA IOJIApHAs, WOHHAs. BaneHTHOCTL DIEMEHTOB B CBETE
BHQKTpOHHOﬁ TCOpHUHU. CreneHb OKHUCIICHUS. HpaBHna ONpCACIICHUA CTETICHEH OKHUCICHUS DJICMEHTOB.
JleMoHcTpanum:
CormocTaBicHue (I)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX CBOMICTB COC,Z[HHCHPIP'I C KOBAJICHTHBIMU U HWOHHBIMH
CBA3AMU.

9 kJIacc.
Pa3nen 1. MHoroo0pasue XuMH4YeCKHX peaKIuid.



Knaccupukanuss XMMHYECKHX peakluil: peaklud COCAWHEHHs, pa3loKEHUs, 3aMelICHHS,
obmeHa. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE peakuuu. OKUCIUTENh, BOCCTAHOBUTENb, HPOIECCHI
OKHCJIEHUS U BOoCcCTaHOBJIEHUs. COCTaBIEHUE YPAaBHEHUI OKUCIUTEIBHO -BOCCTAHOBUTENBHBIX PEAKIUI
C TMIOMOIIBIO METO/Ia 3JIEKTPOHHOTO OanaHca.

TennoBbie 3(p(PEKThl XUMUYECKUX PEAKIHUNA. DK30TEPMHUECKUE U SHIOTEPMUUYECKHUE PEaKIUH.
Tepmoxumuueckue ypaBHeHHs. PacdeTsl 10 TEPMOXUMHUYECKUM YPABHEHUSM.

CKOopocTh XMMHUECKUX peaknid. DaKTOpsl, BIUSIONINE HA CKOPOCTh XUMUYECKTX PEAKIUI.
IIepBoHayanbHOE MPEACTABICHUE O KaTaJIA3E.

Oo6parumeie peakuuu. [ToHsTHE O XMMUYECKOM paBHOBECHHU.

XVWMHUYECKHE PEAaKIMM B BOAHBIX PAcCTBOpax. ODJEKTPOIUTHI M HEIIEKTPOIUTHI. VOHBI
Katnonsl u aHuoHbl. I'mapaTtHas Teopust pacTBOPOB. ODJIEKTPOJMTHYECKAs AMCCOLMALMS KHCIIOT,
ocHOoBaHMH U coneld. Cnabble M cuibHbIE 3JeKTponuThl. CreneHb auccoumanuu. CremneHb
aucconuanuu. Peaknuu wOHHOTO oOMEHa. YCJIOBHS TEUEHHUS PEakiMii MOHHOTO OOMEeHa 10 KOHIIA.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COCJMHEHUH B CBETE MpEACTaBICHUN 00
JJIEKTPOJIUTUYECKONM JMCCOLMALMM U OKHUCIMUTEIIBHO-BOCCTAHOBUTEIBHBIX peakuui. Ilonsatue o
TUAPOJIN3E COJIEH.

JleMoHcTpanum:

IIpuMepsl 5K30- ¥ SHAOTEPMHUUECKUX PEAKIIUA.

B3aumoznencTteue 1MHKAa ¢ COJSIHOM M YKCYCHOM  KHMCIOTOW.  B3ammopeincrtsue
IPAHYJIUPOBAHHOIO LIMHKA U UHKOBOU IIBUIHA C COJITHOM KUCJIOTOM.

B3aumopeiictBue okcupa meau (I1I) ¢ cepHoil KUCIOTOW pa3HOM KOHUEHTpAIMU MPH Pa3HbIX
TeMIIepaTypax.

I'openue yris B KOHLICHTPUPOBAHHOM a30THOM KUCIIOTE.

I'openue cepsl B pacIuIaBICHHON CEIIUTPE.

HcnbiTanue pacTBOPOB BEILECTB HA JIEKTPUYECKYIO IIPOBOIUMOCTD.

JIBU>KEHHE HOHOB B MJIEKTPUYECKOM I10JIE.

IIpakTyeckue padboThbI:

W3yueHne BIUsSHUS YCIOBUHM IIPOBEICHHS XUMUUYECKON PEAaKLIMK Ha €€ CKOPOCTb.

Pemenne skcnepuMeHTaNbHbIX 3a7ad Mo TeMe «CBONCTBAa KHUCIOT, COJIEM M OCHOBAaHUN Kak
JJIEKTPOJIUTOB

JlabopaTopHbIe ONBITHI:

Peaxiiun oOMeHa Mex 1y pacTBOpPaMH JIEKTPOJIUTOB

Pacyernble 3a1a4u: BeIYUCIIEHNS 110 TEPMOXUMHUYECKUM YPABHEHUSAM PEAKLIUM.

Pasnen 2. MuHoroo0pa3ue BeuecTs.

Hewmeramnsl. ['amorenst. [lonoxeHue B NEpUOAMIECKON CUCTEME XUMHUYECKUX HJIEMEHTOB,
ctpoeHne ux aroMmoB. Haxoxnenue B mpupone. Pusnueckue U XMMHYECKUE CBOMCTBA TaJIOTEHOB.
Ilonyuenue u mnpumeHeHue ranoreHoB.  Xiyop. dusmyeckne M XUMHUYECKHE CBOMCTBA XJIOpa.
IIpumenenue xaopa. Xnoposogopon. ®Pusnyeckue cpoictBa. Ilonyuenne. ConsiHHass KHCIOTa U €€
coin. KauecTBeHHast peakiys Ha XJIOpUA-UOHbI. Pacnio3HaBanue XJi10puaoB, OpOMUIOB, HOAUIOB.

Kucnopon u cepa. Ilonoxenue kucnopona u cepsl B IICXD, ctpoenne ux aromos. Cepa.
Annotponusi cepbl. Pusznueckue M XUMHueckue cBoiicTBa. Haxoxxnenue B mpupojae. Ilpumenenue
cepbl. CepoBogopo. CepoBoopoiHAsT KUCIOTa U ee coyd. KauecTBeHHast peakius Ha CyIb(Qua-UOHBI.
Oxkcup cepsl (IV). ®uznveckue u xumuueckue cBoictpa. [Ipumenenne. CepHUcCTast KMCIOTA U €€ COJIH.
KauectBennas peakuus Ha cynbdur-uonsl. Oxcun cepsl (VI). CepHast kuciora. XuMHYECKUE CBOHCTBA
pa30aBIeHHON M KOHIEHTPHUPOBAHHOM cepHOil KucioThl. KauecTBeHHas peakuusi Ha Cyib(aT-HOHBI.
XWMHUYECKUE PpEaKLMM, JIEKAIIME B OCHOBE IIOJYyYEHHUS CEPHOM KHUCIOTHI B IPOMBILUIEHHOCTH.
IIpuMeHeHre cepHON KUCIIOTBI.

Azor u ¢docdop. Ilomoxenue azora u ¢ocpopa B IICXD, crpoeHne ux aToMoB. A3OT,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE M TNpHMeHeHHe. KpyroBopoT azoTa B MpHpOIE.
AMMuak: Gu3MUecKue U XMMHUYECKHE CBOWCTBA, MoMyyeHue U npuMeHeHne. Comu aMMoHuUsA. A30THas
KHCJIOTa U €€ cBoiicTBa. OKUCIUTENbHBIE CBOWCTBA a30THOM KHUCIOTHI. [lomyuenue a30THONM KUCIIOTHI B
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nabopatopuu. XHMHUYECKHE pEaKLWH, JIeKallue B OCHOBE TMOJYYEHHs a30THOM KHCIOTHI B
npoMbllieHHOCTH. [IpumeHeHune a3oTHOW KuciaoTbl. CoiM a30THOM KHMCIOTBI MU UX IHPUMEHEHHE.
A3OTHBIE y100pEHHUS.

®ocdop. Ammorponusi ¢ocdopa. Pusmueckue M XUMHUECKHE cBoiicTBa (ochopa. Oxcun
docdopa (V). Oprodochopnast kucnora u ee conu. DocopHbie ynodpeHus.

VYranepon n xpemHuid. Ilonoxenue yriaepoma u kpemHus B IICXD, cTpoeHume mx aToOMOB.
VYraepon. Amnorponust yriepoaa. @usMueckue M XHMHYECKHE CBOMCTBa yriepona. AjncopOuus.
VYrapHseiii Ta3, CBOHCTBA W (DU3MOJOTHYECKOE JCWCTBHE HA OpraHW3M. YTJIEKHCIBIM ra3. YroibHas
KHUCJIOTa U ee conu. KauecTBeHHbIe peakuuu Ha KapOoHAT-HOHBI. KpyroBopoT yriepoaa B NMpHUpOJE.
Opranudeckue COeAMHEHUS yIIepoaa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.

Meramnbl.  [lonoxkenue wetaimoB B IICXD JI.M.MenneneeBa, CTpO€HHE HUX aTOMOB.
Merammueckas cBsA3b. PU3MUECKUE CBOMCTBA METAJLIOB. Psj aKTMBHOCTHM METAIIOB. XHMMHWUYECKUE
cBoiictBa MertayuioB. OOmue cnocoObsl mosydeHus: metamioB. CrlaBel METaJlIOB. [I{erounsle
MeTauibl. [lonojkeHue IENOYHBIX METAJUIOB B IEPUOJUYECKOM CHCTEME, CTPOCHHE HUX aTOMOB.
Haxoxnenue B mpupose. Marnuii um kanblui, UX BakHeulne coenuHeHus. JKecTKOCcTb BOABI U
CIOCOOBI €€ yCTPaHEHUSI.

AmomuHuii. IlonoxeHue allOMMHHMS B TNEPUOJUYECKOM CHUCTEME, CTPOCHHME €ro aroma.
Haxoxnenue B mpupone. @usndeckre U XMMHUECKHUE CBOMCTBA amOMUHUSA. AMPOTEPHOCTh OKCHIA U
TUIPOKCHUIA ATFOMUHUSL.

Keneso. Ilonoxkenue xene3a B IEpUOINIECKON CUCTEME, CTPOEHUE €ro atoMa. HaxoxneHue B
npupoge. Pusnueckue U XUMUUYECKUE CBOWMCTBA Kene3a. BakHeule COeIMHEHUs XKeye3a: OKCUIBI,
ruapokcu bl U conu xxenesa (1) u xxenesa (II1). KauectBenHble peakiiuy Ha HOHBI.

JleMoHcTpanum:

@u3nuecKkue CBOMCTBA I'AJIONCHOB.

[Tomyuyenue XJ10pOBOAOPOAA U PACTBOPEHHUE €TO B BOJE.

AnnotponHblie Moaudukanuu cepsl. OOpasibl IPUPOIHBIX CYIb(UIOB U CyIb(aTOB.

[TonyyeHne amMMHMaka U ero pactBopeHue B Bojae. O3HaKOMIICHHME C OOpa3laMH MPHUPOJIHBIX
HUTPATOB, GochaToB

Mogenu KpUCTaNTMYECKUX PEmIETOK anMasa u rpadura. 3HaKOMCTBO ¢ 00pa3aMu MPUPOIHBIX
KapOOHATOB U CUJIIMKATOB

3HaKOMCTBO € O0paslamMHi BaXHEMIINX COCIWHEHUN HATpHUs, KaJusl, IPUPOAHBIX COeIUHEHUN

Kalplus, pyJaMu JKeJe3a, COCIVHCHUSMU  AJIOMHHUSL. B3anmopneincTeue  1IICIOYHBIX,
L1EJI0YHO3EMENBHBIX METAUIOB U AJIFOMUHUSA ¢ BO10M. CokUraHue JKenne3a B KUCIOPOAE U XJIOpE.

IIpakTyeckue padboThbI:

ITonmyuyenue COIAHON KUCIIOTBHI U U3yYEHUE €€ CBOMCTB.

Pemenue sxcriepuMeHTanbHBIX 3a1a4 1o TeMe «Kucinopon u cepa»

ITonmyuyenue aMMuaKka U U3y4EHHUE €r0 CBOMCTB.

[onyuenue okcuna yraepona (IV) u uzyuenue ero cBoiicts. PacriozHaBanue kapOooHATOB.

Pemrenne skciepUMEHTANIBHBIX 3314 110 TeMe «MeTaJllbl U UX COCTUHEHUS.

JlabopaTopHbIe ONBITHI:

BeITecHEeHHe rajnoreHaMu Apyr Apyra u3 paCTBOPOB UX COCAUHEHUM.

KagecTBeHHbIE peakiun CyabGua-, CynbhuT- U cyib(ar- HOHOB B pacTBOpE.

O3HakoMIiIeHHE ¢ 00pa3LaMu cephl U €€ NPUPOJHBIMUA COETUHEHUSIMU.

B3anMozeincTBue cosieid aMMOHHS CO 1IEJI0YaMHU.

KavecTBeHHbIE peakiiui Ha KapOOHAT- U CHITUKAT- HOHBI.

KauecTBeHHas peakuiys Ha YIJIEKHUCIbIH ras.

Wzyuenne o00pa3loB MeTasioB. B3ammopelicTBUE METaNIOB C  pacTBOpaMU  COJEH.
O3HaKkOMJICHHE CO CBOMCTBAaMM M MpeBpallleHUsIMH KapOOHAaTOB W ruapokapboHaroB. [lomyuenue
THIPOKCH/Ia AJIFOMUHUS U B3aUMOJAEHCTBHE €0 C KMCIOTaMHU U Ienoyamu. KauecTBeHHbIE peakluy Ha
nons! Fe*" u Fe’*

Pacuyernble 3a1a4u:
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BrruncieHus mo XMuMHYECKUM YpaBHCHUAM MACCHI, OG’béMa WIn KOJIMYECTBA BEIICCTBA OAHOI'O U3
MIPOJYKTOB PEAKINH [0 MacCe MCXOJHOTO BEIIEeCTBA, 00bEMY HIIM KOJIMYECTBY BEIIECTBA, COJACPIKAIIETO
ONPEACIEHHYIO JOJIKO ITPUMECEH.

Pasnen 3. Kpatkuii 0030p BaskHeHIINX OPraHUYeCKHX BellecTB.

IIpeamer opraHnuyeckor XxuMuu. HeopraHumdeckue v OpraHUYECKHE COCIMHEHHs. YTIEPOI —
OCHOBa XH3HH Ha 3emiie. OCOOEHHOCTH CTPOSHHSI aTOMa YIJIEpOAa B OPTraHUYECKUX COCTUHEHHUSX.

Yrunesonoponel. lIpenensHble yrieBogoponsl. MeraH, 3TaH, @pomaH — MPOCTEUIINe
NPEICTaBUTENN  TPEACNbHBIX  yriaeBoAopoaoB.  CTpykTypHble  (OpMyIbl  yIJI€BOAOPOIOB.
I'omonornyeckuii psa NpeneabHbIX yrieBogopoAoB. ['omonoru. @u3nueckue U XMUMHUYECKUE CBOMCTBA
IIPEACIIbHBIX YIIeBOAOpPONOB. Peakuuu ropenus u 3ameunieHus. HaxoxxaeHue B IpUPOAE MPEACIIBHBIX
yriesogopoaos. [IpuMeHnenue Merana.

HenpenenbHble yriieBOAOPOABl. DTUIIEHOBBIM P HENPEIENbHBIX YIJIEBOJOPOAOB. ODTHUIIEH.
dusnuecKre U XUMHUYECKUE CBOMCTBA ITUIICHA.

ALIETUIIEHOBBIM psAl HENpelNeNbHbIX YIriieBoAopoJoB. AmneruneH. CBoilcTBa aleTuscHa.
IIpuMeHeHue aneTuieHa.

[IpousBonanbie yriaeBogopoaoB. Kparkuii 0030p OpraHMYECKUX COEIWHEHHH: OJHOATOMHBIC
CIHPTHI, KApOOHOBBIE KHUCIOTHI, CIOXHbBIE A(PHUPHI, JKUPbI, YIIEBOAbI, aMUHOKUCIOTHI, Oenku. Ponb
OEJIKOB B OpraHU3Me.

IToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa IOJIMMEPOB: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BE€HO, CTEIIEHb NOJIMMepu3atuu. [lonusTuies, noaunponusieH, NoJIuBUHWIXIOPU,.

JleMoHcTpanum:

Mopnenu MOJIEKyJ OpraHMYECKHX COSAMHECHM. [ opeHue yrieBoJAOpOJOB W OOHapyKeHHE
IIPOAYKTOB UX ropenus. KauecrseHHas peakuus Ha 3TuieH. [lonydyenne aTuneHa.

PactBopeHue sTuioBOro cnupra B Boge. PacTBopenue riaunepyusa B BOJE.

Ilomyuyenue u CBOMCTBA YKCYCHOM KHUCIOTHI. MccienoBaHue CBOMCTB KUPOB: pacTBOPUMOCTb B
BOJIE U OPraHUYECKUX PACTBOPUTEIISX.
KauecTBeHHBIE pEaKIMM HA IVIIOKO3Y U Kpaxmall.

O3HakoMIIeHHE ¢ 00pa3liaMy U3/IeIUN U3 TOIUATHIICHA, TOJTUIPOINIICHA, TOJIMBUHIIIXJIOPUA.
[TpakTrdeckue paboThl CIPYNITUPOBAHBI B OJIOKH — XUMHUYECKUE MTPAKTHUKYMBI, KOTOPbIE CITyKaT
HE TOJIBKO CPEJCTBOM 3aKPEILUICHUs] YMEHHUH U HaBBIKOB, HO TAK)K€ U CPEICTBOM KOHTPOJIS 38 KA4E€CTBOM
uX c(OPMHUPOBAHHOCTH.

Temamuueckoe naanupoeanue.

8 knacc
Ne Paspnenbl nporpaMmmbl KonnuectBo | KoamuecTBo KosnnuectBo
n/n 4acoB KOHTPOJIbHBIX NPaKTHYECKUX
pador pador
1 OCHOBHBIEC TTOHSATUS XUMUHU 54 (51 +3 3 6
(YpOBEHb aTOMHO — MOJIEKYJISIPDHBIX | yaca
MpeACTaBICHUN ) pEe3EPBHOIO
BPEMEHM)
2 Ilepnonnueckuil 3aKOH U 7 - -
NEepUOANYECKas CUCTEMA
XUMHUYECKUX AeMeHTOB JI. 1.
MenpeneeBa. CTpoeHue aroma
3 CrpoeHue BemiecTBa. XuMuieckas 7 1 -
CBSI3b.
4. PeszepBHoe Bpemst 2 1
Hroro: 70 5 6

11



9 knacc

Ne i/m Paspneibl nporpaMmmbl KonanuecrtBo | KosmuecTno KonnuyectBo
4acoB KOHTPOJIBHBIX | PAKTHYECKHUX
pador padoT
1 | MHOroo6pa3ue XuMHUECKUX 17 2 2
peaxkuui
2 | MHoroob6pasue BemecTB 43 3 5
3 | KpaTkuii 0630p BakHEHITHX 8 1 -
OpPraHMYECKUX BEILECTB.
68 6 7
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