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IMosicHuTe/IbHAS 3aNIHCKA

PabGouasi mporpamMma coOCTaBjIcHa Ha OCHOBC:

. Denepanbroro 3akona Ne273 or 29.12.2012 r. «O6 obpasoannn B Poccuiickoii denepaiun»;

. (desiepabHOrO roCyJapCTBEHHOO 00pa3oBaTe/IbHOIO CTaHJapTa CpeaHero ooduiero obpaszoBaHMs (YTBepiKIeH
npukazoMm MuHoOpHaykn Poccun or 17.05.2012 r. Ne 413, 3apeructpuposan B Muniocre Poccun 07.06.2012 r., Ne24480), ¢
U3MEHEHMsIMH  (yTBepik/IeHbl npukazamu MunoOpHayku ot 29.12.2014 r. Nel645 3apeructpuposan B Muntocte Poccuu
09.02.2015 r. Ne35953, ot 31.12.2015 r. Nel578 3aperucrpupoBan B Muntoctre Poccun 09.02.2016 r. Ne41020, ot 29.06.2017
r.Ne6 13 3aperucrpuposan B Muniocte Pocenn 26.07.2017 N 47532)

L OcHOBHOI 00pa3oBaTe/IbHOH MpOrpamMMBbl CpejiHero odero oOpa3oBaHus, yTBepaJAEHHOH aupekropoM MOY
Vuzoposckoro smnest ot 31.08.2023 r. npuka3z Ne 490;

. PaGoueii nporpammsl Bocriutanus MOY YHI0pOBCKOro jiuies;

. VYeraa MOY YHIOPOBCKOTO JIHLES;

. Xwumus. [Ipumepubie paboune nporpammsl. [IpeaverHas nunus yuebuukos I'. E. Pyasuruca, ®. I'. ®enbamana. 10-

11 knaccer: yueb. mocobue juis obieodpaszoBar. opranu3anuii : 6a3oBelii yposenb / M. H. AdanacveBa. — 4-¢ u31. — M. :
IMpoceemenwue, 2021.

. Xumust. 11 xnace: yue6. s obieo6pasosaT. opranusanuii: 6a3osslii yposens/ I'.E.Pymsutuc, ®.I'.Denpaman. — M.:
ITpocsetenne, 2020

"JlaHprCMble pe3yabTaTbl 0CBOCHHUSA y‘leﬁHOFO npeamMera

JIMYHOCTHBIE Pe3yJbTaThl

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHHMS MPOrPaMMbl CPEIAHEro oduero odopa3oBaHust JOCTUIAKOTCS B X0je 00y4YeHHs! XHMHHU B
e/IMHCTBE y4eOHOH M BOCHHTATENbHON JEATeNbHOCTH, OpPraHM3allMM B COOTBETCTBHH C TPAJHIMOHHBIMH POCCHICKHMH
COLMOKY/IBTYPHBIMH H JlyXOBHO-HPABCTBEHHBIMH LICHHOCTSIMH, IPHHSATBIMH B OOIIECTBE MPaBHIAMH H HOPMaMH MOBEJCHHS H
CIIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHHS, CAMOPA3BUTHS U COLHAIH3AIHI 00y4alOIHXCs.

JIMYHOCTHBIC PEe3yJIbTAThl OTPAKAIOT CHOPMHPOBAHHOCTD, B TOM YHCJIE B YACTH:

I'pak1aHCKOro BOCIIUTaHMS

1) npejcTaBieHHst O COLMAIBHBIX HOPMAxX M NPaBHIaX MEKIHYHOCTHBIX OTHOLICHHMI B KOJUIGKTHBE, KOMMYHHKATHBHOM
KOMIICTCHTHOCTH B OOILEGCTBEHHO II0JIE3HOH, YueOHO-MCC/Ie10BATE/IbCKOMH, TBOPUECKOH M JAPYrHX BHIAX JEATEIbHOCTH;
TOTOBHOCTH K Pa3HOOOpa3HOI COBMECTHOi JEATENLHOCTH NpPHU BLINONHEHHH Y4eOHBIX, MO3HABATEIbHBIX 3a/[a4, BBINOIHEHHU
XMMHYECKHX HKCIIEPUMEHTOB, CO3/IaHHM YUeOHBIX NPOEKTOB, CTPEMIICHHS! K B3aMMONOHHMAHHIO M B3aMMOIIOMOLIN B Ipoliecce



9TOH yueOHOH AesTeIbHOCTH; TOTOBHOCTH OLICHHBATh CBOE MOBE/ICHHE M MOCTYIKH CBOMX TOBAPHLICH C MO3UIIHU HPABCTBEHHBIX
M MIPABOBBIX HOPM € YYETOM OCO3HAHMS TOCIIC/ICTBHI MOCTYIKOB;

[MaTpHOTHYECKOro BOCITHTAHHS

2) LUCHHOCTHOTO OTHOIICHHS K OTEUECTBCHHOMY KYJbTYPHOMY, MCTOPHYCCKOMY M HAyYHOMY HACJCIAMIO, TMOHHMaHUS
3HAUEHHs] XHMHYECKOH HAYKH B KH3HH COBPEMEHHOTO 00IIECTBA, CTIOCOOHOCTH BJIA/IETh JOCTOBEPHOI HH(OPMALIKEH O epe10BbIX
JIOCTHIKCHUSIX U OTKPBITHSAX MHPOBO#H H OTEUECTBEHHOI XHMHH, 3aHHTEPECOBAHHOCTH B HAY4HBIX 3HAHUSIX 00 yCTpO#icTBEe MUpa H
oburecTBa;

DU3NYECKOTO BOCITHTAHHS, (JOPMHUPOBAHHS KYJIBTYPbI 3/I0POBbSI H SMOLIMOHAIILHOIO OJIaronony4ns

3) 0co3HaHHs [IEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3[0POBbIH 00pa3 %HU3HH,
OCO3HAHHS MOCICACTBUI U HEMPHUATHS BPE/HBIX MPHBBIUEK (YNOTpeOICHHS aKOroisi, HAPKOTHKOB, KYPeHHSs), HEOOXOMMOCTH
co0moieHns paBu 6€30MaCHOCTH MPH OOPAILCHUN ¢ XMMHYCCKUMH BELLIECTBAMH B ObITY M peallbHOH KHU3HHU;

TpynoBoro BocruTaHus

4) uHTepeca K MPAaKTHYECKOMY H3y4eHHIO mpodeccHii W Tpyaa pasinvyHOro poja, yBakeHHE K TPYAy H pesysibTaram
TPY/JOBOH JEATEJbHOCTH, B TOM YHCIE Ha OCHOBE MPHMEHEHHS MPEJAMETHbIX 3HAHUH 10 XHMHH, OCO3HAHHOTrO BbIOOpa
WH/IMBH/IYalIbHOH TPAGKTOPHH TNPOJIOKEHHUST 00pa3oBaHHs € y4ETOM JHYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIICHIHOH NPOo(eCcCHOHATBLHOM IS TEIbHOCTH U Pa3BUTHS HEOOXOMMbIX YMEHHIT;
TOTOBHOCTb aJIalITHPOBATLCS B MPO(ECCHOHAIBHOMH cpejie;

DKOJIOTHIECKOTO BOCITHTAHHUS

5) 9KONOrHYECKH LEeIecOo0OPa3HOro OTHOMICHHUS K MPHUPO/IC Kak HCTOYHMKY KHU3HH Ha 3eMile, OCHOBE €€ CyIeCTBOBaHHMS,
[MOHMMAHHs! LIEHHOCTH 3/I0POBOTrO M 0€301MacHOro 00pasa KH3HH, OTBETCTBEHHOIO OTHOLICHHS K COOCTBEHHOMY (DH3HUECKOMY H
MCHXHUYECKOMY 3/I0POBbI, OCO3HAHMS LIEHHOCTH COOJIOCHMs MpaBui 0e30MacHOTO MOBeAeHUs NpHU paboTe ¢ BellecTBAMH, a
TaK’Ke B CHTYaLHsIX, YIPOXKAIOLIKX 30POBbIO M HKH3HH JIHOJICH;

6) CrIOCOOHOCTH MPUMEHSTb 3HAHHS, 11OJyYaeMble NPH U3YYSHHH XUMHH, /Ul PELCHHUS 3a/]1a4, CBA3aAHHBIX C OKPYKaloLleH
MIPUPOJIHOM CPE/IOi, TOBBIICHHUS YPOBHS 3KOJIOTHYECKOH KYJIbTYPbI, 0CO3HAHHS ITI00aIbHOIO XapaKkTepa YKOIOrHUECKHX MpodieM
M MyTeil UX peleHns NoCPeICTBOM METO/I0B XHMHUH;

7) DKONOTMYECKOro MBILIUICHHS, YMEHHS PYKOBOJCTBOBAaThCS MM B MO3HABATEILHOH, KOMMYHHKATHBHOH M COLMAIbHOM
MPaKTHKE;

LIeHHOCTH Hay4HOI'O MO3HAHUS

8) MHPOBO33PCHYECKHX NPEJCTABICHHI O BELICCTBE U XMMHYECKOH PEaKiMU, COOTBETCTBYIOIINX COBPEMECHHOMY YPOBHIO
Pa3BUTHsL HAYKH M COCTABJISIIOLIMX OCHOBY JUIsi IOHUMaHHs CYIIHOCTH HAay4HOH KapTHHbI MHpPa; NMpejCcTaBieHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBSA3SX UEIOBEKa C IMPUPOJHOH Cpeloi, O polM XHMHH B IMO3HAHHM STHX
3aKOHOMEPHOCTEIA;



9) no3HaBaTeJIbHBIX MOTHBOB, HAINPABJICHHBIX HA MOJyYCHHE HOBBIX 3HAHHMil MO XUMHH, HCOOXOIMMBIX ISl OOBSICHEHHS
HaOJIF0/IaeMBIX MPOLIECCOB U SIBJICHHI;

10) no3HaBaTeIbHO#, HHPOPMALIHOHHOW H YUTATE/ILCKOH KYJIBTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHONH paboThI ¢
y4eOHBIMH TEKCTaMH, CIIPABOYHON JIMTEPATYPOH, JOCTYITHBIMH TEXHHYECKHMHU CPeICTBAMH HH()OPMALHOHHBIX TEXHOJIOTHiA;

11) uHTepeca kK OOy4ECHHIO M MO3HAHHIO, JIDOO3HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOPa30BaHHUIO, IPOSKTHOMH
M UCCJIE/IOBATEIIBCKO# 1A TeIbHOCTH, K OCO3HAaHHOMY BbIOOPY HANpaBIeHHOCTH H YPOBHs 00y4eHHUS B JajibHEHIIIEM.

MeTanpeaMeTHbIe Pe3yJIbTaThI

1) chopMHPOBAHHOCTH YMCHHS CTABUTB LIEJTH M HOBBIC 3a/1a4H B yu&Oe M MO3HABATEIIBLHOM e TEIBHOCTH;

2) oBnajicHue MPHEMAMH CaMOCTOSITEILHOTO TJIAHHPOBAHMS IyTEH JIOCTHXKCHHUS LICJIH, YMCHHUS BBIOHpATh 2P deKTHBHBIC
c11oco0bl perieH s yueOHBIX 1 MTO3HABATEIIBHBIX 3a/1a4;

3) chopMHUPOBAHHOCTH YMEHHUSI COOTHOCHTD CBOH JCHCTBHUS C IIIAHUPYEMbIMH pe3yJibTaTaMu;

4) copMHPOBAHHOCTb YMEHHs OCYIIECTBIISITh KOHTPOJIb B MpOLECCE IOCTHKEHHS! Pe3ysibTaTa, KOPPEeKTHPOBATh CBOU
JICHCTBHS,

5) chopMHPOBAHHOCTH YMEHHS OLIEHHBATh MPAaBHJILHOCTD BBINOJHEHHS Y4eOHbIX 3a/a4 M COOCTBEHHbIE BOZMOKHOCTH X
peIICHUS;

6) chOpMHPOBAHHOCTH YMECHHS aHAIM3HPOBATh, KJIACCH(HIMPOBaTh, 0000MIATh, BRIOHPATh OCHOBAHHS H KPHUTCPHH IS
YCTAQHOBJICHHSI TIPUUHHHO-CIIC/ICTBEHHBIX CBSI3€iH;

7) chopMHUPOBAHHOCTH YMEHHUS TPHOOPETATh M NPHMEHSTH HOBbIC 3HAHHS

8) chopMHPOBAHHOCTH YMEHHUSI CO3/1aBaTh POCTEHIINE MO/EIH, HCIOJIb30BATh CXeMbl, TAOJIHLIbI, CHMBOIbI [UIs PELICHHs
y4eOHbIX H [103HABATE/IbHBIX 3a/1a4;

9) OBJ1a/IeHHE HA BICOKOM YPOBHE CMbIC/IOBbIM YTCHHEM HaYYHbIX TEKCTOB;

10) copmupoBaHHOCTH yMeHHS YGPEKTHBHO OPraHH30BbIBATH y4eOHOE COTPYJHHYECTBO H COBMECTHYIO IESTEIbHOCTD,
paboTaTh HHANBHIYAILHO C YYETOM OOIMX HHTEPECOB;

11) chopMHPOBAHHOCTb YMEHHS OCO3HAHHO HCIIOJIB30BaTh PeueBbIe CPE/ICTBA B COOTBETCTBHH C 3a/[a4aMH KOMMYHHKAIHH;

12) BBICOKHMIT YPOBHS KOMIIETEHTHOCTH B 0b1acTh ucrionbzosauns MKT;

13) chopMHPOBAHHOCTD IKOIOIHUECKOrO MBIILICHHUS;

14) chopMHPOBAHHOCTH YMEHHsI TPUMEHSTb B [103HABATC/IbHOH, KOMMYHHKATHBHOW M COLHAJILHON IPAKTHKE 3HAHMS,
MOJIyYEHHBIC NIPH H3YYCHHH TIPEIMEeTa.

IIpeameTHbie pe3yabTaThbl (0a30BbIH YPOBEHb)
IMpeverHble pe3ynbTaThl OCBOCHHS Kypca «O0Ias u HeopraHuueckasi XHMHS» OTPaKaloT:



c(OPMHUPOBAHHOCTD MPEICTABJICHHI: O XHMHYECKOH COCTABIISIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MHpPa, POJIH XHMHH B
MO3HAHWH SIBICHUH NPHUPOJBI, B (DOPMHPOBAHHHM MBIIUICHHS M KYJBTYPbl JIHYHOCTH, ¢€ (YHKIMOHAIBHOH TI'PaMOTHOCTH,
HEOOXOIMMO#T JUTsI pEIICHHUSI IPAKTHYCCKUX 3a/1a4 M 9KOJIOTHIECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/10POBBIO H MPHPOIHOI
cpee;

BJIa/ICHHE CHCTEMOH XMMHYECKUX 3HAHHH, KOTOpask BKIIOYAET: OCHOBOIOJATAIOLINE MOHATHS (XUMHUYCCKHH JIEMEHT, aTOM,
u30TOMN, S-, Pp-, d- O9JNIEKTPOHHBIE OPOMTAIM aTOMOB, HOH, MOJEKYyJa, MOJb, MOJSAPHBbIE 00BEM, BaJCHTHOCTD,
JIEKTPOOTPHLIATEILHOCTD, CTEMEHb OKHCICHHS, XMMHUYECKas CBsi3b (KOBAJICHTHAs, HOHHAs, METaJUIMYecKas, BOJOPO/HAs),
KpHCTaJIHYeCKas pemérka, THIBI XHMHYCCKHX PEAKIHi, pacTBOp, OJICKTPOJIHTBI, HEMICKTPOIMTHI, DJICKTPOIHTHYCCKAs
JIHCCOLIMALMS, OKHUCIHTE]b, BOCCTAHOBHTENb, CKOPOCTh XMMHYECCKON peaklnH, XMMHYECKOE PAaBHOBECHE); TCOPHH H 3aKOHBI
(TeopHs ANEKTPONTHTHYCCKOM ANCCOLMALINH, IepHoanYeckuii 3akon [. M. MenzieneeBa, 3aK0H COXpaHEHHsI MAacChI BELLIECTB, 3aKOH
COXPAaHEHHSI M TIPEBPALICHHUS ODHEPrHH NPH XHMHYCCKHX pPEaKUHsX), 3aKOHOMEPHOCTH, CHMBOIMYCCKHIl S3BIK XHMHH,
MHPOBO33PEHYECKUE 3HAHMS, JIekKallMe B OCHOBE [TOHHMAHHS [IPUYHHHOCTH W CHCTEMHOCTH XHMHUECKHX SIBICHHH,
(hakTONIOrHYECKHe CBECHHS O CBOHCTBAX, COCTaBe, MOJIY4YECHHH M GE30MaCHOM HCIOJIb30BAHMH BAKHEHIINX HEOPraHHYECKUX
BELIECTB B ObITY U NPAKTHYECKOH JIeSTEIbHOCTH YEJIOBEKa;

C(hOPMHPOBAHHOCTH YMEHHUI BBISBISITH XapaKTePHbIC MPH3HAKH MOHSATHI, YCTAHABIHBATH HX B3aHMOCBS3b, HCTIONH30BATh
COOTBETCTBYIOIINE IOHSITHS ITPH ONMHCAHHH HEOPraHMYECKHX BEIICCTB M UX MPeBpalleHHI;

C(hOPMHPOBAHHOCTH YMEHHH HCIONB30BAaTh XHMHYECKYIO CHMBOJIHKY JUIS COCTaBJICHHS (hOPMYJI BELICCTB H YPaBHCHHIA
XHMHYECKHX peakuuii, cucreMarnyeckyio HoMenknarypy (IUPAC) u TpuBHaJIbHBIC Ha3BaHHS OTACIBHBIX HEOPraHHYECKHX
BelecTB (yrapHblif ra3, yriaekucblii ra3, aMMHaK, raiéHasi W3BeCThb, HeraléHas H3BeCTh, MUThEBast COJIA, UPUT H JIPYTHE);

cOPMHPOBAHHOCTD YMEHHIT ONpeJessiTh BaJCHTHOCTh H CTEIeHb OKHCICHHS XHMHYECKHX HJIEMEHTOB B COEIHHEHHSX
Pa3JMYHOrO COCTaBa, BHJ XHMHYECKOH CBSI3M (KOBAJICHTHAs, MOHHAs, METAlUIMYeCKas, BOJOPOJHAS) B COCJAMHCHHUSX, THII
KPUCTAJNIMYECKOH PElIETKH KOHKPETHOIo BELIECTBAa (aTOMHAsi, MOJICKYJISIpHAs, MOHHAs, MeTaJUIMuecKkas), Xapakrep cpelbl B
BOJIHBIX PACTBOPaX HEOPraHHUYECKUX COCAMHEHHI;

c(OpMHPOBAHHOCTH YMEHHUI1 YCTAaHABIMBATH MPUHA/UICKHOCTh HEOPraHUYECKHX BELIECTB IO HX COCTaBY K OMpe/IeEHHOMY
KJacCy/Tpynmne CoeJnHeHHil (MpOCThle BEHIECTBA — METAJUIbl M HEMETalUIbl, OKCH/IBI, OCHOBaHHS, KHCJIOTHI, aM(oTepHbIe
THIPOKCH/IBI, COJIH);

c(OPMHPOBAHHOCTb YMEHHH pPacKpbIBaTh CMbICH NeproaHyeckoro 3akoHa JI. M. MeHzeneeBa H JIeMOHCTPHPOBATh €0
CHCTEMATH3HPYIOLLYI0, OOBSICHUTEIbHYIO U IIPOIHOCTHYECKYIO DYHKIIMH;

c(OPMHUPOBAHHOCTh YMEHHIl XapaKTepH30BaTh JIEKTPOHHOE CTPOCHHE ATOMOB XHMMHYECKHMX 3J1eMEHTOB |—4 nepHooB
IMeprorueckoi cHcTeMbl XMMUUYECKUX ieMeHTOB 1. M. MeniesieeBa, HCIONIb3Ys OHATHS «S-, P-, d-2JIeKTPOHHbIE OPOUTAINY,
«IHEPreTHYECKHE YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHYECKHX 3JEMEHTOB M HX COCIHMHEHHIl 1O
nepuojam u rpynnam Ilepuoandeckoii cucreMs! Xxumuaeckux siementos 1. . Menjeneesa;



chOpMHPOBAHHOCTE YMCHHH XapakTepH30BaTh (ONHCHIBATH) OOIIMC XHMHYECKHE CBOMCTBA HEOPTaHHYCCKHX BEILCCTB
PasJIMYHBIX KJIACCOB, MOATBEPKIATh CYIICCTBOBAHHE MEHCTHIECKOH CBSA3H MEXKIy HCOPraHWYCCKHMH BEIICCTBAMH C MOMOLIBIO
YPaBHEHHIT COOTBETCTBYIOIIMX XHMHYCCKHX PCAKLIHii;

Cc(hOPMHPOBAHHOCTH YMEHHS KJIACCH()HIMPOBATH XHMHYCCKHE PEAKLHH IO Pa3HYHBIM MpPH3HAKaM (YHCIY M COCTaBy
pearupyoIHx BeIecTB, TeruioBoMy G heKTy peakinH, H3MEHEHHIO CTEIeHeH OKHCIICHHS SJIEMEHTOB, OOPATHMOCTH PeaKLnH,
Y4acTHIO KaTalln3aTopa);

cOPMHPOBAHHOCTD YMEHHil COCTaBIATh YPaBHEHHs PEAKLHil PAa3INYHBIX THIIOB, IOJHbIC H COKPALIEHHBIC YpaBHEHHS
peaKiuii HOHHOrO OOMEHA, YUHTBIBAsH YCIOBHS, PH KOTOPBIX OTH PEAKLIMH HIYT 10 KOHLA;

c(hpOPMHPOBAHHOCTH YMEHHIA MPOBOHTH PEAKLNH, MOATBEPKIAIOIIHE KaYeCTBCHHBII COCTAB Pa3JIMIHBIX HCOPraHHICCKHX
BCILIECTB, PACMIO3HABATD OMBITHBIM IYTEM HOHBI, IIPHCYTCTBYIONIHE B BOJAHBIX PACTBOPAaX HEOPraHHYECKUX BEILCCTB;

c(hOpMHPOBAaHHOCTH YMEHHH PAacKpbIBaTh CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBHTENIBHBIX PEAKLMii  MOCPEACTBOM
COCTaBJICHHS HJIEKTPOHHOrO DalaHca HTHX PeaKLIHii;

chOpMHPOBAHHOCTH YMEHHIT OOBSCHATH 3aBHCHMOCTb CKOPOCTH XHMHYECKOF PeaKLHy OT pa3iIHuHbIX (JaKTOPOB; XapaKTep
CMeLIeHNs] XHMHYECKOr0 PABHOBECHS! B 3aBHCHMOCTH OT BHelHero Boszeiictsus (npunuun Jle [larense);

c(hOpMHPOBAHHOCTH YMEHHMIT XapaKTepH30BaTh XHMHUECKHE TPOLECCHI, JIEKAIHE B OCHOBE MPOMBIILIEHHOTO MOTyYeHHUs
CEepHOIl KHCIIOTBI, aMMHAKa, a Takke CHOPMHPOBAHHOCTE TpPEJACTABICHHI 00 OOLIMX HAYYHBIX NMPUHLIHNAX U IKOJIOTHUCCKHX
npobieMaX XUMHIECKOTO POH3BOJICTBA;

C(hOPMHPOBAHHOCTH YMEHHMIT TPOBOHTH BBIYHCICHUS ¢ HCTIOIE30BAHHEM TTOHSTHS «MACCOBast JI0JIS BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHHIT Ta30B MPH XHMHUYECKHX PEaKLHsSX, MAcChl BELIECTBA MM 00BEMA Ta30B MO M3BECTHOMY KOJIHYECTBY
BELIECTBA, Macce Wi 00bEMY OJHOIO M3 YYaCTBYIOLIHX B PEaKLUU BEIECTB, TEIUIOBOro (G dekra peakiin Ha OCHOBE 3aKOHOB
COXpPaHEHHUs MACChl BELLIECTB, PEBPALIEHHS H COXPAHEHHS SHEPIUH;

c(pOPMHPOBAHHOCTH YMEHHUIT COOJII0ATh IPABHIIA [10J1b30BaHHsI XHMHYECKOI OCY/10i H 1aG0opaTOpHbIM 000pY10BaHHEM, A
TaKKe MpaBHia OOpalleHHs ¢ BELIECTBAMH B COOTBETCTBHM € MHCTPYKLHSMH MO BbINOJHEHHIO JIAOOPATOPHBIX XHMHYECKHX
OITBITOB;

C(hOPMHPOBAHHOCTH YMEHHI [JIAHUPOBATH U BBIMOIHATH XUMUUYECKHI IKCTIEPUMEHT (pa3liosKeHHe MEePOKCH/Ia BOAOPOa B
MPHCYTCTBHH KaTaH3aTOpa, OMpe/elieHHe Cpejlbl PAacTBOPOB BEIIECTB C MOMOLIBI0 YHHBEPCATLHOrO HHIMKATOpPA, BIHSHHE
pazyiH4HbIX (DAKTOPOB HA CKOPOCTH XHMHYECKOH PEaKLHH, PEaklUHH HOHHOIO OOMEHa, KaueCTBCHHBIC PEAKILHH Ha Cyibdar-,
KapOOHAT- U XJIOPH/I-aHHOHBI, Ha KATHOH AMMOHHSI, PELICHHE SKCIICPUMEHTAIbHBIX 3a/1a4 110 TeMaM «Metamib» i «HemeTaubi»)
B COOTBETCTBHH C MPaBHJIAMH TEXHHKH O€30MacHOCTH NpH OOpAIECHHH C BEIIECTBAMU H J1abOpaTOpHBIM 00OpPYI0BAHHEM,
NPEJCTABIIATh PE3YJAbTaThl XHMHYECKOIO OSKCHEPHMEHTa B (popMe 3alliCH YPaBHCHHH COOTBETCTBYIOLIMX DEAaKLHH H
(hopMyITHPOBATE BEIBO/IBI HA OCHOBE THX PE3Y/IHTATOB;

chopMHPOBAHHOCTH YMEHHI KPHTHYECKH aHATH3HPOBATH XHMHUECKYIO HH(OPMAIIHIO, TOTyYaeMyIO U3 Pa3HbIX HCTOYHHKOB
(cpeacTBa MaccoBOH KOMMYHHKALHH, VIHTEpHET H ApYrux);



chOPMHPOBAHHOCTE YMEHHI COONIONATL NMpPAaBHJIA JKOJOTHYCCKH LEIecOo00pa3sHOro MOBeJCHHS B OBITY H TPYIOBO¥
JICSTEIIbHOCTH B LEJIAX COXPAHCHHSI CBOCTO 3/10POBbsi H OKPYKAIOLIEH MPUPOIHO# Cpe/ibl, 0CO3HABATH OMACHOCTh BO3JICHCTBHS Ha
JKUBBIC OPraHH3MBbl ONPE/ICNEHHBIX BEIIECTB, MOHUMasi cMbIcIl okasaresis [TJIK, nosicHsTh Ha npHMepax crnocoObl yMEHBIICHUS H
NPE/IOTBPALLCHHS X BPEJAHOTO BO3/ICHCTBHS HAa OPraHW3M YeJIOBEKa;

JUIst OOYHAIOIIHXCS ¢ OPAHHYCHHBIMU BO3MOJKHOCTSIMH 3/I0POBbsl: YMEHHE NPUMEHSATH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX
METO/IaX MO3HAHHS BEIIECTB H XHMHYECKHX SIBIICHHUI;

JUISL CHenblX M ClaboBHAAIIMX OOYydYalOLIMXCS: YMEHHE HCIOJIb30BaTh pelibeHO-TOUYEUHYI0 cHcTeMy oOo3HaueHuit JI.
Bpaiisist Juist 3anHCH XHMHYECKHX (hopMyII.

IL1annpyembie pe3yJbTaThl 00yYeHHsI

B pesynbraTe u3yueHus: yueGHOro npeamera «XuMHs» Ha ypoBHE cpeiHero obuiero obOpaszoBaHus Ha 0a30BOM YpOBHE
VUCHUK HAYHUMCA:

- pacKpblBaTh Ha MPHMEPAX POJIb XUMHH B ()OPMHPOBAHHH COBPEMEHHOH HAYYHON KAPTHHBI MHPA H B NPAKTHYECKON
JIeSITeNIbHOCTH YeJIOBEKa;

- IGMOHCTPHPOBATH HA MPUMEPAX B3aHMOCBS3b MEK/y XUMHEH H APYTHMH €CTECTBEHHBIMU HAyKaMH;

- pacKpbIBaTh Ha MPUMEpax MOJOKEHUS TEOPHH XUMHUECKOro ctpoeHus A.M. Bytieposa;

- nmoHuMarh Qusnuecknii cmpica Ileprouueckoro 3akona JI.M. MenjeneeBa U Ha €ero OCHOBE OOBSCHATH 3aBHCHMOCTD
CBOMCTB XHMHYECKHX 3JIEMEHTOB U 00Pa30BaHHBIX HMH BEILECTB OT IEKTPOHHOTO CTPOCHHS aTOMOB;

- OOBSICHATH IIPUYMHBI MHOTOO0pPa3Hsl BEILECTB Ha OCHOBE OOLLMX NPe/CTaBIeHHH 00 X COCTaBe M CTPOCHHUH;

- NPUMEHSTH NPaBHJIa CHCTEMATHYECKOH MEX/1yHapOIHOH HOMEHKJIATYPbl KaK CPEJICTBA Pa3/iMYeHUs]  HACHTH(HKALIUH
BELIECTB 110 UX COCTAaBY H CTPOCHHIO;

- COCTABJISITh MOJICKYJISIPHBIE M CTPYKTYpPHbIE (hOPMyJibl OPraHHUECKHX BEIIECTB KaK HOCHTe/elH HH(POPMALIMK O CTPOCHHH
BELIECTBA, €ro CBOHCTBAX M IMPHHA/UICKHOCTH K ONpe/Ie]ICHHOMY KJIacCy COeIMHEHHIH;

- XapaKTepU30BaTh OPraHHYECKHE BELIECTBA [0 COCTaBY, CTPOCHUIO M CBOIMCTBAM, YCTAaHABIMBATh IPHYHHHO-CIIC/ICTBEHHBIC
CBSI3H MEK/1y JTaHHBIMH XapaKTepUCTHKAMHU BEIIECTBA;

- [IPUBOJIUTH NIPUMEPbI XUMUUECKUX PEaKLIMii, PACKPbIBAOLIMX XapaKTePHbIC CBOMCTBA THITHYHBIX I1PE/ICTAaBUTEIICH KIIACCOB
OPraHUYECKUX BELIECTB C LEJIbIO0 HX HICHTHOHKALIMH H 00bSICHEH s 00J1aCTH IPHMCHEHHS,

- HPOTrHO3MPOBaTh BO3MOKHOCTb INPOTEKAHHS XMMHYECKHX PEaKLHil Ha OCHOBE 3HAHMIl O THIIAX XUMHUYECKOH CBS3U B
MOJIEKYJIaX PEareHTOB U MX PEaKLIMOHHOI CIIOCOOHOCTH;

- HCHOJIB30BAaTh 3HAHUS O COCTaBE, CTPOCHHH M XHMHUYECKHX CBOHCTBAaX BELIECTB /s O€30MacHOr0 NMPUMEHEHHS B
MPaKTHYECKOH e TeIbHOCTH;



- MPUBOJMTH TPHMEPbI TPAKTHYECKOrO HCIOJIB30BAHHUS TPOJAYKTOB [epepaboTkH HeTH W NPHPOIHOroO rasa,
BBICOKOMOJICKYJISIPHBIX COCJIMHEHHUH (MOJIMITHIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOrO BOJIOKHA);

- IPOBO/IUTH OIBITHI 110 PACTIO3HABAHMIO OPTAHHYCCKHX BEIIECTB (IJIMLEPHHA, YKCYCHOH KHCIIOTBI, HENPE/ICIIbHBIX JKHPOB,
TIIFOKO3bI, KpaxMaia, OCJIKOB) B COCTaBE IMHIIEBBIX MPOJIYKTOB H KOCMETHYECKUX CPE/ICTB;

- BJIAJIETh MPABUJIAMH H NpHeMaMu O6e30macHoi paboThl ¢ XUMHUECKHMH BELIIECTBAMH H J1a00OpaTOPHBIM 000pY/10BaHHEM;

- YCTaHaBINBATb 3aBHCHUMOCTb CKOPOCTH XHMHYECKOH peaKiMi U CMCLICHHSA XHMHYECKOrO paBHOBECHS OT pas3jiHYHBIX
(haKTOPOB C 1ENbIO ONPE/ICICHUS ONTHMAIbHBIX YCIOBHH MPOTEKAHUS XUMHUYECKHX MPOLIECCOB;

- IPUBOJNTE MPHMEPBI THIPOJIN3a CONCH B MOBCEHEBHOI KH3HH He/IOBEKA;

- TPHBOJAMTH TMPUMEPBl OKHUCIHTEIBHO-BOCCTAHOBUTENILHBIX PEAKIMi B MPHPOJE, MPOM3BOJCTBEHHBIX MpoOLECCaX H
JKU3HECATCIILHOCTH OPTaHH3MOB;

- IPUBOJIUTH NMPHMEPBI XHMHUYCCKHX PEaKIHif, PACKPBIBAIOIIHX OOIIHE XMMHYCCKHE CBOHCTBA NMPOCTHIX BELIECTB — METAJIOB
H HEMETAJLJIOB;

- HPOBOIMTH pacyeTbl HA HAXOXKACHHE MOJICKY/SIPHOH (hOpMyJbl yrjeBOJOpoOaa MO MPOAYKTaM CrOpPaHHS H MO ero
OTHOCHTEJIbHOM MJIOTHOCTH U MacCOBBIM JO0JISIM 3JIEMEHTOB, BXOJSIIHX B €0 COCTaB;

- BJIQJICTh NpaBHIaMH 0e30MacHOr0 OOpAIEeHHs ¢ ¢IKHMH, TOPIOYNMH H TOKCHYHBIMH BEIECTBAMH, CPE/ICTBAMH OBITOBOMH
XUMHUH;

- OCYIIECTBIIATH MOUCK XHUMHUCCKOI HH(OPMALINK [0 Ha3BaHUSIM, HICHTH(HKATOPaM, CTPYKTYPHBIM (POPMYJIaM BEIIECTB;

- KPHUTHYECKH OLICHHUBATL W HHTEPHNPETHPOBATH XUMHUYCCKYHO an)opMaumo, cojJiepKalyrocs B COOﬁU.lCH"SlX CpeacTB
MaccoBoii MH(poOpMailuu, pecypcax MHTepHETa, HAYYHO-TOMYJISPHBIX CTAThAX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOH
KOPPEKTHOCTH B LIEJISX BbISBICHHS OLIMOOYHbIX CYKIACHHH 1 HOPMUPOBAHUS COOCTBEHHOMH MO3HLINH;

- NPeACTABJIATh IYTH PELICHHUA rio0abHbIX npoGneM, CTOALLMX IEepe/l YeJIOBEUECTBOM (BKOJIOI'I/I‘ICCKHX. OHEPreTHYCCKHUX,
CBIPbEBBIX), U POJIb XHMHH B PELICHHU YTHX MPOOIEM.

Vuenux na 6azoeom YpoeHe noayuum 603MONCHOCb HAYYUMbBCA:

- HWJUTIOCTPUPOBATH HA MIPHMEPaX CTAaHOBJICHHE H YBOJIIOLIHIO OPraHHYECKOH XUMHH KaK HayKH Ha Pa3iIMYHbIX HCTOPHYECKUX
Jranax eé pa3sBHUTHA,

- HCTIOJTE30BATh METO/Ibl HAYYHOTO MO3HAHUS MPH BBINOIHEHHH ITPOSKTOB H y4eOHO-HCCIIe10BaTENIbCKHX 3a/1a4 110 H3YUCHUIO
CBOCTB, CIIOCOOOB IOJTYYCHHS U PACIIO3HABAHUS OPraHHYCCKHX BEILECTB;

- OOBSCHATbL NMPUPOLY M CIOCOObI 00PAa30BAHUS XHMHUECKOH CBSI3H: KOBAJICHTHOH (IOJISAPHOM, HENOJSIPHOI), HOHHOI,
METAJUIHYECKO#, BOJIOPOIHOM — C LEIbIO ONpPE/IeIeHHs XHMUYECKOH aKTHBHOCTH BEILIECTB;

- YCTAHABJIMBATh I'CHETHYECKYIO CBS3b MEKY KIACCAMH OPraHHYECKHX BELIECTB JUIsi OOOCHOBAHMS NMPHHLMITHAILHOH
BO3MOJKHOCTH IOJTYyUCHHS OPraHH4YE€CKUX C()elll/lHeHl/lﬁ 3a/1aHHOr0 COCTaBa U CTPOCHHS]

- YCTAHaBJIMBATh B3aNMOCBSI3H M1y (paKTaMH U TeOpHe, IPUYHHOI U CJIEJICTBHEM TIPH aHAJIN3e MPOOIEMHBIX CHTYaLHi
u O6OCHOBaHHH NPpUHHMAaEMbIX pemeﬂnﬁ Ha OCHOBE XMMHUECKHX 3HAHHIl.



Conep:kaHue y4edHOro npeamera

TeopeTHyeckHe 0CHOBBI XHMHH

BaxHeiiine XHMHUECKHE MOHATHS M 3aKOHbL. XHMHUYECKHil d1eMeHT. ATOMHBIH HoMep. MaccoBoe uncio. Hykanasl
Pagnonyknuzpl. U3otomnsl.

3aKOH COXPAaHEHHUsl MACChl BELIECTB. 3aKOH COXPAHEHHs M MpeBpalleH s YHepru. JlepexT Macchl.

ITepHotideckHii 3aK0H. DNekTpoHHast KOH(HTYpaiws. ['papuueckas siekrponHas Gpopmyita. Pacrpe/ieneHue aeKTPOHOB B
aTOMax JIEMEHTOB MaJIbIX ¥ OOJIBIINX TIEPHOJIOB, S-, P-, d- 1 fanemMenThl. JIanTaHOHIBI. AKTHHOH/IBI. ICKYCCTBEHHO MOTyYCHHBIC
s5eMeHThI. BanienTHOCTh. BajieHTHBIE BO3MOXHOCTH aTOMOB. B0o/10po/IHbIE COC/IMHEHHS.

Crpoenne BemectBa. Monnas cBs3b. KoBanenTtHas (moisipHas M HENoONsIpHAsi) CBS3b. DNCKTPOHHAs (opMyra.
Merasunnueckas ¢Bsi3b. BonopoaHas cBsisb.

I'nOpuausanus aToMHbIX OpOHTaIeit.

KpucTauibl: aTOMHbIe, MOJIEKYJ/IIpHbIE, HOHHbIE, META/UIHYCCKHE. DJIeMEeHTapHas sueiika.

[onumopdusm. Ionmumopdubie Moaudukamnn. Amtorporus. Mzomepus. ['omosnorns. XHMHUECKHi CHHTE3.

Xumuueckne peakiui. OKHCIHTENBHO — BOCCTAHOBHTENIBHBIC PEAKIMH. Peakiuu pa3iokeHHs, COSIMHEHHS, 3aMELIeHNS,
obOMeHa. DK30TepMHUECKHE H dHIO0TepMHUeckHe peakiun. OOparumble H HeoOpaTHMble peakimu. TeroBoit s ekt peakimu.
3akon I'ecca. Tepmoxnmuueckue ypapHenus. Temora odpaszopanus. Tennora cropanusi.

CKOpoCTh XMMHYECKOH peakiHu. AKTHBHPOBAHHBIH KOMILIEKC. 3aKOH JeHcTBylomMX Macc. KuHetnueckoe ypaBHEHHeE
PEaKIUH.

Karanus. Karanusatop. Unrubutop. [oMoreHHslii # rereporenHslii katauu3. Katanuruueckue peakiuu.

Xumunueckoe papHosecue. Ipunigun Jle [larense

PactBopsl. Jlucnepchble cuctembl. I'pyboaucnepeHbie CHCTEMBI (CYCIIEH3HH H OMYJIbeHH). KosloHaHbIe pacTBOPBI (3011H1).
Adpo30iH.

CriocoObl BbIpakeHHsI KOHIIEHTPALHKA PacTBOPOB. MosipHasi KOHLEHTpALHs! (MOJISIPHOCTD).

DnekTpoiuThl. DiekTponHTHueckas aucconuanus. CreneHb auccounaunun. KoHcranTta auccoumanmnu. Bogoposmblit
nokasarejib. Peakunu noHHOro obmMeHa.

['MApoNIH3 OpraHUYecKHX BelecTB. 'Haponus conei.

DIeKTPOXUMHUYECKHE peakiiy. ['alibBaHHUECKUiT 1eMeHT. DeKkTpo/ibl. AHOJ. KaTou. Akkymyisitop. TOIIMBHBIH 9JIEMEHT.
DIIEKTPOXHMHSI.

Psijt cTaHapTHBIX SNIEKTPOAHBIX NoTeHIHanoB. CraHaapTHble yc1oBHs. CTaHIapTHBIHA BOJOPOHbII MOTEHIHAL.

Kopposus metanos. XuMuueckas H 31eKTPOXUMHYECKas KOPPO3HsI.

DNeKTpoJN3 BOJHBIX PACTBOPOB H PACILIABOB.



Heoprannyeckasi XumMusi

Mertaibsl. CriocoObl noydeHuss MetaiuioB. Jlerkue u Tsokénple Meramibl. JIerkoriaBkue M TYrorulaBKHE MeTalllbl.
Metauyeckue neMenTbl A- u b-rpynn. Meje. Hnuk. Turan. Xpowm. JKeneszo. Hukenp. ITnatuna.

Crnassl. Jlerupytouue jjobasku. Yépabie Metauibl. LiBeTHble MeTauibl. YyryH. Cranb. JlernpoBaHHbIe CTAIN.

OKCH/IBI H THAPOKCH/IbI METAJLJIOB.

Hemeransbl. I[Ipocteie BelecTBa — HemeTaluisl. Yriepos. Kpemunii. Asor. ®ocdop. Kucnopoa. Cepa. drop. Xiop.

Kucnornsie okcuzpl. Kuciopoacoaeprkaime kuciaorsl. CepHast KHCIOTA. A30THas! KHCIJIOTA.

Bo1opo/iHble COC/IMHEHNSI HEMETaJLIIOB.

I'eHeTHYECKas CBSI3b HEOPraHUYECKHX M OPraHHYECKUX BEILECTB.

XHMHS H KH3Hb

XuMHYeCcKasi IPOMBILIUIEHHOCTb. XUMHYECKasi TEXHOJIOT Usl.

XHUMHKO-TEXHOJIOTMYECKHE TMPHUHLIMIBI MPOMBILIICHHOrO mosydyeHus: MetauioB. Yepras metamwnyprusi. IlpousBoactso
yyryHa. Jlomennas neus. Arsiomepaums. I[lponssozacrso crann. Kucnopoaneiit konseprop. be3oTxo1Hoe Mpou3BoICTBO.

Xumus B Obity. Ilpopyktbl mnuranus. beitoBas xumus. Otzenounble MaTepuaibl. JlekapcTBEHHBIE Iperaparsl.
DKoNorH4eckuit MOHUTOPHUHT. TIpeIesbHO JI0MyCTUMbIE KOHIIEHTPALIHH.

TemaTnueckoe IUIAHHPOBaHHE

Ne ni/mt HasBanue TeMbl KonnuecTBo yacoB
1 IloBTopenne kypca xumun 10 kiacca 2
2 1. Teopernueckne 0OCHOBBI XHMHH 38
3 1.1. BaxxHelmme XUMHYCCKHE TTOHATHS U 3aKOHBI 8
4 1.2. CrpoeHue BerecTsa 7




5 1.3. Xumueckue peakiunu 6

6 1.4. PacTBOpBI 10

7 1.5. DreKTpoXHMHUYECKHE PeaKIIHU T

8 2. Heoprannueckasi XHMHs 22

9 2.1. Mertamnst 12

10 2.2. Hemeraiuibl 10

11 3. XuMHs M )KH3HB 4

Hroro 66
KanennapHo-remaTHuecKkoe IJIAHMPOBaHNe
N Tema ypoka Jlata nposeseHus I/p
Ne n/m - TTo nnany DakTi K/p
Teme
HCCKH
ToesTopenne kypca xumun 10 kaacca (2 yaca)
1 1 [ Minctpykrax no OT u TB. Tlosropenue kypea xumun 10 kiacca [
2 2 | TloTopenme kypca xummm 10 kacca |
1. Teopernyeckne 0CHOBbI XHMHH (38 wacoB)
1.1. Baxkueiiume XuMHYeCKHE NOHSATHS H 3aK0HbI (8 wacoB)
3 1 Xumuuecknii snement. Hykimaet, M3oTons
4 2 3aKOHBI COXp MAacChl H YHEPTHH B XHMHH
5 3 l'lepuoamecxui«i 3aKOH. PaCﬂpCLlﬁJICHMC SJIEKTPOHOB B aTOMaxX 3/J1€MEHTOB MallbIX
TIepHOJI0B

6 4 Pacnpenenenne IJICKTPOHOB B aTOMax 3JICMCHTOB OOJIBIIHX TICPHOJIOB
7 5 Pacnpenenenne 21€KTPOHOB B aTOMaxX JIEMEHTOB GOJILIINX NEPHOI0B
8 6 IMonoxenne B I'leHD}lM‘iCCKOﬁ CHCTEMC BO10PO/1A, JIAHTAHOHW/IOB, aKTHHOHIOB H

HMCKYCCTBCHHO TIOJTYYCHHBIX ° 1TOB




9 7 [ BasrentHoCTS 1 BasleHTHBIE BO3MOKHOCTH aTOMOB
10 8 | Oodobmaoumii ypok 1o reme «BaxHeiine XHMHUECKHE TOHATHS H 3aKOHBI»
1.2. Crpoenue Bemecrsa (7 4acos)
11 1 OcHOBHBIE BHJIBI XHMHUYecKoil cBsA3H. MoHHas M KOBaJleHTHas CBA3b
12 2 Meraunueckas cBsasb. Bogoponunas cBsasb
13 3 TIpocTpaHCTBEHHOE CTPOSHHE MOJIEKYJT
14 4 Crpoenue kpucrauioB. Kpucrauiueckue peméTku
15 5 IMpuunnel MHOro0Opasus BENECTB
16 6 O6o6maronwii ypok no teme «CTpoeHHE BENECTBaY
17 7 Kontpoabuas pabora Nel no remam «BazkHeiiiine XHMHYECKHe MOHATHS H K/p 1
oHbI» B «CTp BeIECTBA»
1.3. Xumuueckne peakuus (6 1acos)
18 1 Kiraccu@ukanms XHMHUECKHX peakImit
19 2 Knaccudukanus XHMHYECKHX peakIni
20 3 CKopocTh XHMHYECKHX peaKIuii
21 4 Karanu3z
22 5 XHMHUECKOE PAaBHOBECHE H YCIIOBHS €I0 ¢
23 6 O606maonwmii ypok 1o teme «XHMHUECKHE Peakinn»
1.4. PactBopsi (10 yacoB)
24 1 JlucnepcHsle CHCTEMBI
25 2 CriocoObl  BBIPQKEHHS KOHIICHTPAIIHH PACTBOPOB
26 3 Pemrenne 3a1au no teme «PacTBopbi»
27 > Hpawrullcclcauvpaﬁora Nel «IIpHroToBieHHE PACTBOPOB € 32JAHHOIH MOJISIPHOMH n/p1
p
28 5 DieKTpoIHTHYECKas ucconHalis. Bogopoublii nokasatess
29 6 PeakIiinu HOHHOTO OOMeHa
30 7 Peakiiuu HOHHOTO 0OMeHa
31 8 I'n1posin3 oprannyuecknX M HEOPraHMUECKUX COCMHECHHIH
32 9 I'M1poIM3 OpraHHYecKHX U HEOPraHHYECKHX COg,
33 10 O606malonwmii ypok no reme «Pactsopbi»
1.5. Daexkrpoxumuyeckne peakuuu (7 yacos)
34 1 XHUMHYECKHEe HCTOYHHKH TOKa
35 2 P51 cTaHAapPTHBIX YJICKTPOIHBIX NOTCHIHATIOB
36 3 Koppo3ns MeTa/uioB u e€ mpeaynpexaeHue
37 4 DneKTpon3
38 5 DIEKTPOIIH3
39 6 OG6o6manmii ypok no TeMe «JIeKTPOXHMHYECKHE PeaKIiHi)




40 Koutpoabnas pabora Ne2 no remam «XHMHYECKHE peakuun», «PacTBopsi», l K/p2
«DIEKTPOXHMHYECKHE PEAKIHI»
2. Heopranmyeckas xumus (22 uaca)
2.1. Merazasi (12 yacos)
41 1 OGuas XapaKTepUCTHKA H CIOCOObI MOJIYYEHHs METALIOB
42 2 O0630p METALTHYECKUX IEMEHTOB A-Tpynn
43 3 O0630p METATHYECKHX roB b-rpynmn
44 4 Menb
45 ) InHk
46 6 Turan n xpom
47 g JKene3so, HUKeJIb, TUIATHHA
48 8 CrnaBbl METAJLIOB
49 9 OKCHJIBI H THIPOKCHJIbI METAJUIOB
50 10 OKCHJIBI H THIPOKCHJIbI METAJUIOB
51 1 Mpakruueckas padora Ne2 «Peuienne 5KCHePHMEHTAILHBIX 32124 10 TeMe /p 2
«Metanab»
52 12 O6o6maronmii ypok no treme «MeTtamib»
2.2. Hemetaaasl (10 wacoB)
53 1 0O630p HemeTaIOB
54 2 CoiicTBa u 1ip BaKHEHIIHX HEMETAJLIOB
55 3 OGu1as XapaKTepUCTHKA OKCHIOB HEMETAJIIOB H KHCJIOPOJICOIEPIKANIHX KHCIIOT
56 4 OKHCIHTEIBbHBIC CBOHCTBA CEPHOI M a30THOH KHCIOT
57 5 Boioposiibie coe/IMHEHHS HeMETALIOB
58 6 I'eHeTHueckas CBA3b HEOPraHUYECKUX H OPraHHYECKUX BEIECTB
59 7 Ilenernyeckas CBA3b HECOPraHMYECKUX M OPraHMYECKHX BEIIECTB
60 8 TMpakruueckas padora Ne3 «Pemenne )KCNePHMEHTAILHBIX 32124 N0 Teme m/p3
«Hemeranabn»
61 9 O6o6maronmii ypok no reme «Hemeramibn
62 10 Kourpoasnas pabora Ne3 no remam «Meramisi» n «Hemera/nib K/p3
63. Xumus u Ku3Hb (4 yaca)
63 1 XHMHA B IPOMBIILICHHOCTH. [IpUHIIMIBI XUMHYECKOTO NPOM3BOICTBA
64 2 XHMMHKO-TeXHOIOTHYECKHE TPHHIMITE TPOMBIILICHHOTO TIOMY4EeHHA MeTalIoB.
TTpOH3BOJICTBO YyryHa M CTAIN
65 3 Xumus B 6biTy. XHMHUECKas MPOMBIIIICHHOCTh H OKPYKaoIas cpejia
66 4 Hrorosslii ypok no kypey xumun 11 kiacca
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