


IMosicHUTE/IbHAS 3aNUCKA
PaGouas mporpamma no xumuu i 11 kmacca (yriayOneHHBIH YpOBEHb) SIBJISETCS COCTAaBHOM YacTbi0 OCHOBHOM OOpa3oBaTENbHON MPOTrpamMMbl
muIes u pa3paboTaHa Ha OCHOBE HOPMATHBHBIX JIOKYMEHTOB:
o @enepanpuoro 3axkona N 273-P3 "O6 obpaszosannu B Poccuiickoit Penepanmun” ot 29.12.2012 r. (c U3SMEHEHHUSIMHU U JOTOTHEHUSIMHU);
o denepanbHOr0 TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEAHEro OO0IIero oOpa3oBaHMS, YTBEPKIACHHOTO mpukazoM Ned13
MunuctepctBa o6pazoBanusi u Hayku PD "OO yTBepkaeHuu ¢enepalbHOro rocyJapcTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEIHEro
obmiero oopazoBanus” ot 17.05. 2012 r. (C u3BMEHEHUSIMHU U JTONOTHEHUSIMH );
e OcCHOBHOU 00pa30BaTEeNLHON MPOTPAMMEI cpeaHero oobmero obpazoBanuss MOY HieeBckoro MHOTONPOGUIBHOTO JIHIIES, YTBEPKIACHHON
npukazom smues Ne 642-O/1 ot 29.08.2019r;
e [Iporpammsl mo xumuu s obmeoOpa3oBaTenbHbIX yupexaenuid, aBropsl: UW. I'. OctpoymoB, A. C. boes, O. C. I'abpuensn — M.:
[Ipoceemenue, cepust «lllkona Onera ['abpuensnay, 2011.

PaGouast mporpamMma OpPHEHTHpPOBaHAa Ha HCIOJb30BaHHWe yueOHMKa Xwumus. 11 kmace. IlpodunbHbIl ypoBeHb: YYEOHHMK st
obmeoOpaszoBarenpHbIX yupexaenuid / O. C. 'abpuensn, I'. T'. JIpicoBa - M.: [Ipoda, 2015

OcHoBHBIE LIETH Kypca:

e (opMHUpOBaHHE yMEHHUS BUAETh M TMOHHMATh IICHHOCTH OOpa30BaHUs, 3HAYUMOCTh XMMHYECKOTO 3HAHUS IS KaXKJOr0 4YeJOBeKa
HE3aBUCHMO OTEro Nnpo(ecCHOHAIBHOM NesITeIbHOCTH; YMEHHUE pa3ianyaTh (pakThl U OLEHKH, CPABHUBATh OLIEHOYHbIE BBIBOJIBI, BUAETh UX
CBSI3b C KPUTEPHUSIMH OLIEHOK M CBSI3b KPUTEPUEB C ONpEAENEHHON CUCTEMON LeHHOCTeN, GOpMyIupOoBaTh U 0OOCHOBHIBATH COOCTBEHHYIO
MO3ULIMIO;

e (opMHUpOBaHME LEIOCTHOTO MPEACTABICHUS O MHpE, MPEACTaBICHUS O POJM XMMHUHU B CO3JaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBl MHpa, YMEHUSI OOBSICHATH OOBEKTHI M IPOLECCHl OKPYKAIOLIEH AeMCTBUTENBHOCTH (IIPUPOIHOM, COLMANIbHOM, KyJIbTYPHOMH,
TEXHUYECKON CpeAbl), UCIOJIB3Ys ISl 3TOTO XUMUYECKHE 3HAHMS,

e npuoOpeTeHHe OIbITa pa3HOOOpa3HOW [JEATEIbHOCTH, OIbITA IIO3HAHUS U  CaMOIIO3HAHHUS, KJIIOYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHTHOCTEH), HMEIOUIMX YHHUBEPCAaJbHOE 3HAUEHUE /I Pa3lMYHbIX BHUIOB JEATEIBHOCTH - HABBIKOB pPEIICHUS MpPOoOseM,
NPUHATUS  pelIeHUH, TMOoHCKa, aHanmu3a U  00paboTKM HMH(OpPMAIMM, KOMMYHUKATHBHBIX HAaBBIKOB, HAaBBIKOB HM3MEpEHMIA,
COTPYAHHYECTBA, 0€30MMaCHOTO OOpAIeH!s C BEIECTBAMH B TIOBCETHEBHOM JKU3HU

3amauu Kypca:

® (OCBOEHHE BAXKHEHUIINX 3HAHUN 00 OCHOBHBIX ITOHITHUAX U 3aKOHAX XUMHU, XUMHUYECKOHU CHUMBOJINKE,

® OBJAACHUC YMCHUAMU Ha6J'IIOJIaTB XUMHYECCKUC SABJICHUA, IPOBOJUTDH XUMHAYECKUU OKCIICPUMCHT, IMTPOU3BOAUTE PACUCTHEI HA OCHOBE
XUMHYECKHUX (OPMYII BEIIECTB U YPAaBHEHUN XUMUUYECKUX PEaKIIN;
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¢ Pa3BUTUC MTO3HABATCIBHBIX HHTCPECOB U MHTCJUICKTYAJIbHBIX CII0COOHOCTEN B nmponecce NpoBCACHUA XUMHUYCCKOI'O SKCIICPUMEHTA,
CaMOCTOSITEJILHOIO IPUOOPETEH!s 3HAHUN B COOTBETCTBUU C BO3HUKAIOIUMHU KU3HEHHBIMU OTPEOHOCTIMY;

® BOCINUTaHHE OTHOLICHMS K XMMUHU KaK K OTHOMY U3 (DyHIaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS U 3JIEMEHTY 00LIeUeI0BEUECKOM
KYJIBTYPHI,

¢ [IPUMCHCHUC MMOJTYUYCHHBIX 3HAHUM U yMeHI/Iﬁ JJIsL 0€301aCHOT0 MCITOIL30BaHUS BCIICCTB U MAaTCpUaAJIOB B 6LITy, CEIBbCKOM XO3IHCTBE U Ha
IIPOM3BOJICTBE, PELLICHUs] IPAKTUYECKHX 3a/1a4 B IOBCEHEBHOM JKU3HU, IPEIYNPEKACHUS SBICHUHN, HAHOCAIIMX BPEJ 3I0POBbIO UEJIOBEKA U
OKpY’Karollleu cpeze

B cootBerctBuu ¢ yueOHBIM TutanHoM MOY HiieeBckoro MHOTONpO(GMIBHOTO JUIess Ha U3ydeHHe XuMuM B 11 kiacce Ha yriyOIeHHOM
YPOBHE IpenycMaTpuBaercs 5 4acoB B Hezelto,170 yacoB B roa.

Paznen 1. [liianupyemblie pe3yJibTaTbl 0CBOEHHUS Y4eOHOI0 NpeaMeTa
JIuunocmmnuie pezynromamot.
1) B IEHHOCTHO-OPUEHTALIMOHHOMN C(epe - UyBCTBO FOPAOCTHU 32 POCCUICKYIO0 XUMUYECKYIO HAYKY, TYMaHH3M, OTHOILIEHUE K TPy,
LIEJICY CTPEMIIEHHOCTb;
2) B Tpy10BO# cpepe - TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JajbHEUIIeH 00pa3oBaTeIbHON U MPO(ECCHOHATBHON TPAeKTOPHH;
3) B mo3HaBaTeNbHOI (KOTHUTUBHON, HHTEJUIEKTYAIbHOMN) cepe - yMEHUE YIIPaBIATh CBOEH MO3HABATEIbHOM JEATEIbHOCTDIO.
Memanpeomemmnuwie pezyibmamot.
1) ucrosnb30BaHNE YMEHUH M HAaBBIKOB PA3JIMYHBIX BHJIOB I103HABATEIbHOM EATENbHOCTH, TPUMEHEHHE OCHOBHBIX METO0B IO3HAHUS (CUCTEMHO-
MH(OPMALIMOHHBIN aHAJIN3, MOJIETUPOBAHUE) JUISl U3YUEHHS PA3IMYHBIX CTOPOH OKPY’KaIOIEH 1eHCTBUTEIbHOCTH;
2) UCTIOJIb30BaHNE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONeparuii: GopMyIupoBaHHue TUIIOTE3, aHATIN3 U CUHTE3, CPaBHEHHUE, 0000I1IeHuE,
CUCTEMaTHU3allMs, BbISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBA3EH, IIOUCK aHAJIOIOB;
3) yMeHHe reHepupoBaTh UJIEU U ONPENeNsITh CPECTBA, HEOOXOIUMBIE JUISl UX peaTu3aliii;
4) ymMeHue onpeaesaTh UeNH U 3aJJa4ul JesTeIbHOCTH, BRIOUpATh CPEACTBA pealln3ally LeIu U IPUMEHSTh X Ha IPaKTHKE;
5) UCTI0JIb30BaHKE PA3IMYHBIX UICTOUHUKOB JUISl TOJYYSHHUs] XMMUYECKON HH(OpMaIuy, MOHUMaHHe 3aBUCUMOCTH COJIEpKaHHUsI U (POPMBI
IpeicTaBlIeHNs] UHPOpPMALUK OT LieJell KOMMYHUKAIlMU U aJipecara.
IlIpeomemmnwie pesynomamol:
Buvinycknuk na y2nyonennom ypoene Hayuumcs:
— packpbIBaTh Ha MpUMeEpax pojib XMMUU B (POPMUPOBAHMHM COBPEMEHHON HAyYHON KApTHHBI MHMpa M B MPAKTUYECKOH JEATENbHOCTH YelOBEKa,
B3alMOCBS3b MKy XUMHUEH U JPyIrUMU €CTECTBEHHBIMU HayKaMH;
— WIIIOCTPUPOBATh HAa IPUMEpaX CTAHOBJICHUE U SBOJIIOLUI0 OPIraHUYECKON XMMUH KaK HAyKU HA Pa3jIMYHbIX HCTOPUUECKHX ITAINAX €€ Pa3BUTHUS;
— YCTaHaBJIMBAaTh NPUYUHHO-CIICJCTBEHHBIE CBSI3M MEXIY CTPOCHHEM aTOMOB XHMHMYECKHX AJIEMEHTOB M NEPUOJNYECKHM HM3MEHEHUEM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUIN B COOTBETCTBHH C MOJIO)KEHUEM XUMHUUYECKUX JIEMEHTOB B IEPUOANYECKON CHCTEME;



— QHAJIM3UPOBATh COCTaB, CTPOCHHE M CBOMCTBA BELIECTB, IPHUMEHAA IOJOXKEHUS OCHOBHBIX XUMHYECKUX TEOPHH: XHMHUYECKOTO CTPOCHMS
OopraHvyeckux coeguHeHuil A.M. BytiepoBa, CTpoeHHS aTOMa, XUMHUYECKOW CBSI3U, AJIEKTPOJUTHUYECKON IUCCOLMALMU KHCIOT U OCHOBaHU,
YCTaHABJIMBATH IPUYNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y CBOMCTBAMU BEIIECTBA U €TI0 COCTABOM U CTPOCHUEM;

— IPUMEHSTD MIPaBHJIa CUCTEMATUYECKON MEXIYHAPOAHOW HOMEHKIIATYPhI KaK CPEJCTBA Pa3IMueHHs U UICHTU(UKAIIMH BELIECTB 110 UX COCTaBy U
CTPOCHHIO;

— COCTaBJISITh MOJICKYJSIPHBIE M CTPYKTYpHBbIE (POPMYJIBI HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB KaK HOCHTENEeH MH(OpPMAIUU O CTPOCHUHU
BELIECTBA, €r0 CBOMCTBAX U INIPHUHAUICKHOCTHU K ONPEICIEHHOMY KJIaCCy COCIMHEHU;

— OOBSCHATH TPUPOLY M CHOCOOBI 00pa3OBaHWsS XWMHUYECKOW CBSI3U: KOBAICHTHOW (MOJSIPHOM, HEMOJSPHOM), MOHHOW, METaJUTMYECKOMH,
BOZOPOJHOU — C LIENBIO ONPENEICHUS XUMUYECKOW aKTUBHOCTH BEILIECTB;

— XapaKTepu30BaTh (PU3MUECKUE CBOWCTBA HEOPraHMYECKMX M OPTraHMYECKHX BEIIECTB W YCTaHABIMBATH 3aBHCUMOCTH (PH3UYECKUX CBOWCTB
BELIECTB OT THUIIA KPUCTAIUIMYECKON PEUIETKH; — XapaKTepU30BaThb 3aKOHOMEPHOCTHM B M3MEHEHMM XMMHYECKHMX CBOWCTB IIPOCTBIX BEILECTB,
BOJIOPOJHBIX COEAMHEHUN, BBICILIUX OKCHUJOB U FMIPOKCHJIOB;

— IPUBOJUTH IPUMEPbl XMMUYECKUX PEAKLUH, PACKPBIBAIOIINX XAPAKTEPHbIE XMMHYECKHE CBOMCTBA HEOPraHMUYECKUX U OPraHUYECKUX BEILECTB
M3YYEHHBIX KJIACCOB C LENBI0 UX UACHTU(DUKAIUH U OOBSICHEHHS 00J1aCTH IPUMEHEHUS;

— OIIPEAEIATh MEXAHU3M PEaKIMM B 3aBUCUMOCTH OT YCJIOBHI MPOBEACHUS PEaKLUU U IIPOrHO3MPOBATh BO3MOKHOCTH IPOTEKAHMSI XUMHUYECKUX
peakuuii Ha OCHOBE THIIa XUMUYECKOM CBSI3U M aKTUBHOCTU PEAreHTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEIUHEHHUN OT XapakTepa B3aMMHOIO BIMSHHUS aTOMOB B MOJIEKYJIaX C
1L[€J1bI0 IIPOTHO3UPOBAHUS IPOJYKTOB PEaKIUH;

— YCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTH XMMHYECKOH peakIMM W CMELICHHS XHMHYECKOTO PaBHOBECHS OT Pa3IMUYHBIX (DAaKTOPOB C IENBIO
OTIpe/ieNIEHUs] ONITUMANIbHBIX YCIIOBUM MPOTEKAHUS XUMUYECKUX MTPOLIECCOB;

— yCTaHaBJIMBaTh TI'€HETHYECKYIO CBSA3b MEXIY KJIACCaMU HEOPraHMYEeCKUX M OPraHMYEeCKUX BEIIECTB Ui OOOCHOBAaHUS MPUHIUMHAIBHON
BO3MO>KHOCTH MOJTYYEHHS] HEOPTaHMYECKUX U OPTaHUYECKUX COEIMHEHUH 3aJaHHOT0 COCTaBa U CTPOCHUS;

— MoAOUpaTh PeareHThl, YCIOBUS M OINpPENeNATh MPOAYKThl PEAKIMH, MO3BOJISIONIMX PEaTH30BaTh J1a0OpPAaTOpHbIE M MPOMBIIIIEHHbBIE CHOCOOBI
MOJIy4YEHHUS BaKHEHIINX HEOPraHUYECKUX U OPIraHUYECKUX BEILECTB;

— ONPEIEINIATh XapaKTep CPEAbl B pe3yibTaTe T’NAPOJIN3a HEOPIraHUUECKUX U OPraHMUYECKHUX BEUIECTB U MPUBOAUTDH MPUMEPHI TMAPOJIN3a BEIIECTB B
MTOBCEIHEBHOM JKU3HU Y€JIOBEKA, OMOJIOrMUYeCKUX OOMEHHBIX MPOIECCax U MPOMBIIIIEHHOCTH;

— NPUBOJUTH TNPUMEPBI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLMHA B IPUPOJIE, INPOU3BOACTBEHHBIX IIpoLEcCaX M JKU3HEAEATEIBHOCTH
OpPraHU3MOB;

— 000CHOBBIBATh IPAKTUYECKOE UCIOIb30BaHNE HEOPTaHUYECKMX M OPraHUYECKHX BEIIECTB U MX PEAKLUi B IPOMBIIUIEHHOCTH U OBITY;

— BBINOJIHATh XUMHYECKHH SKCIIEPUMEHT IO PACMO3HABAaHUIO M TOJYYEHHIO HEOPraHMYEeCKHMX M OpPraHM4ecKUX BEUIECTB, OTHOCALIMXCA K
Pa3IUYHBIM KJlaccaM COEAMHEHUH, B COOTBETCTBHHU € MIPABUIIAMU U ITpUeMaMH 0e30macHoi paboThl C XUMHUUECKUMH BEIECTBAMU U J1a00paTOPHBIM
o0opy/0BaHHEM; — MPOBOJAUTH pacuyeThl Ha OCHOBE XMMHMUYECKHUX (QOpMYJ M YpaBHEHHM peakuuil: HaX0KJIEHUE MOJEKYJISIpHOW (HOopMyIIbl
OpPraHUYECKOT0 BELIECTBA IO €r0 INIOTHOCTH U MAaCCOBBIM JOJISIM JIEMEHTOB, BXOJSLIMX B €r0 COCTaB, WIM IO NPOAYKTaM CTOpPaHUs; pacdeThbl
MaccoBOM J10JIM (Macchl) XUMHUYECKOTO COEIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIeCTBA) MPOAYKTOB pPEeaKIIUU, €CIH OJTHO U3
BEIIECTB JIaHO B M30bITKE (MMEET MPUMECH); pacyeThbl MaCCOBOM MJIM OOBEMHOMN JOJIM BBIXOZA MPOAYKTa PEAKIIMU OT TEOPETUUYECKH BO3MOKHOTO;



pacdeTsl Ter1oBoro 3¢ dexra peakuu; pacdyeTsl OOBEMHBIX OTHOUICHUH Ta30B MPH XUMHUYECKUX PEAKIHIX; PacuyeTsl Macchl (00beMa, KOJHMYeCcTBA
BEILIECTBA) IIPOAYKTA PEAKIMH, €CIIU OJJHO U3 BEIIECTB JaHO B BHJIE PACTBOPA C OIPE/IEIEHHON MacCOBOM J10JIeH PAaCTBOPEHHOT'O BEIIECTBA;

— HCIOJIB30BaTh METOJbl HAyYHOTO MMO3HAHUS: aHAJIM3, CHHTE3, MOJCIUPOBAHUE XMMHYECKUX IPOIECCOB U SIBICHUN — MPU PEIICHHH Y4eOHO-
MCCIIEIOBATEIBCKUX 3aJ1a4 110 H3yYSHHIO CBOMCTB, CIIOCOOOB MOJMYYSHHS U PACTIO3HABAHUS OPraHUYECKHUX BEILECTB;

— BJIAJICTh IpaBHJIaMK 0€3011acHOT0 0OPAIIEHUS ¢ €IKUMH, TOPIOYNMH U TOKCHYHBIMU BEIIECTBAMHU, CPEJICTBAMH OBITOBOW XUMHH;

— OCYUIECTBJIATH MOUCK XMMUYECKON HH(OPMAIUH 110 HAa3BaHUSAM, UICHTU(UKATOPAM, CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

— KPUTHYECKU OICHUBATh M HWHTEPIPETUPOBATH XMMUYECKYI0 WH(POPMAIHIO, COAEPKAILIYIOCS B COOOIICHUSIX CPEICTB MAacCOBOM MH(OpMAIWH,
pecypcax MHTepHeTa, HAayYHO-TIOMYJSPHBIX CTaThsIX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIENSAX BBIABICHHS OIIMOOYHBIX
CYXIeHUH 1 HOPMUPOBAHUS COOCTBEHHOH MO3HUIINY;

— YCTaHaBIIMBaTh B3aWMOCBS3H MEXAy (DakTaMu W TEOpHEW, NPUYMHOM M CIIEACTBMEM NpU aHAIM3€ MPOOJIIEMHBIX CHTyaluid W OOOCHOBAaHHHU
NPUHUMAEMBbIX PEIICHUH Ha OCHOBE XMMUYECKUX 3HAHUH;

— TIPECTABIIATh MYTH PEHICHUS TTI00AIBHBIX MPOOJIEM, CTOSIIUX MEepe]] YeI0BEYECTBOM, U TMEPCIEKTHBHBIX HAIPABICHUH Pa3BUTHS XUMHYECKUX
TEXHOJIOTUH, B TOM YHCJI€ TEXHOJOTHUI COBPEMEHHBIX MAaTEpPHAJIOB C PA3IMYHON (PYHKIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX MCTOYHHKOB CBIPHS,
nepepadOTKU U YTHIIN3AIH TPOMBIIUICHHBIX U OBITOBBIX OTXO/IOB.

Buinycknuk na yenyoneHnom ypoene noayuum 603MONCHOCHb HAYYUMbCA .

— opmynuposams yeub UCCIE008aHUS, 8bI0BUSAMb U NPOBEPAMb IKCNEPUMEHMANLHO SUNOME3bl 0 XUMUYECKUX C80UCMBAX 6eujecms Had OCHO8E UX
cocmasa u cmpoenus, Ux ChoCOOHOCMU 6CMYNAMb 8 XUMU4ecKue peakyuu, o Xapakmepe u nPOOYKMax paziuiuHblx XUMUYECKUX peaKyutl;

— CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUEe IKCHepUMEHmMbl ¢ coON00eHueM npaguil 6e30nachol pabomel ¢ eeujecmeamu U
1abopamopHuiM 060pY008aHUEM;

— UHMeEpPnpemuposams OaHHble 0 COCMABe U CMPOEHUU 8eWeCms, NOYYEeHHbIe C NOMOWbIO COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOO08;

— ONUCHIBAMb COCMOsAHUE JIeKMPOHA 8 AMoMe HA OCHOBe COBDEMEHHBIX KBAHMOBOMEXAHUYECKUX NPeoCmagieHull 0 CMpoeHuu amoma Ous
00bACHeHUs pe3yIbMmamos CNeKmpaibHo20 AHAIU3A 8eUeCms;

— Xapaxkmepu3o8amv poib A30MoCOOEPHCAUUX 2eMEPOYUKTULECKUX COCOUHEHUL U HYKTEUHOBLIX KUCTOM KAK BANCHEUUUX OUONOUYECKU AKMUBHBIX
geujecma;

—  NPOCHO3UPOBAML  BOZMONCHOCTL  NPOMEKAHUS  OKUCTUMENTbHO-860CCMAHOBUMENbHBIX — PeaKyull, AedCaujux 6 OCHO8e NPUPOOHbIX U
nPOU3800CMEEHHBIX NPOYECCOS.

Pa3nen 2. Conep:kanue yueOHOro npeamera
OcHognbie ceedenuss 0 cmpoeHuu amoma. SIApo: MpOTOHBI U HEUTPOHBL. M30TOMBI. DNEeKTPOHBI. DIEKTPOHHAs 000I04Ka. DHEPreTUUECKUN
ypoBeHb. OCOOEHHOCTH CTPOSHUS dJEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 4-TO U 5-T0O MEPHOI0B Tiepuoaudeckoit cuctemsl J.M.Menneneera
(mepexoaHbIX deMeHTOB). [loHsATHE 00 opOUTansX. S- u p — opOUTANIU. DIAEKTPOHHBIE KOHPUTYPAIIMH ATOMOB JIEMEHTOB
Ilepuoouueckuti 3akon u nepuooudeckas cucmema xumuieckux anemenmos J{. 1. Menoeneesa u cmpoenue amoma.
Otkpsitue J[. 1. MenneneeBbM nepuoanyeckoro 3akoHa. [lepuoauueckas cucrema xumudeckux sinemenToB Jl. M. MenneneeBa — rpadudeckoe
O0TOOpaKEHHE MEPUOINIECCKOTO 3aKOHA. DU3HUECKUI CMBICIT TTOPSIIKOBOTO HOMEpa JIEMEHTOB, HOMEPOB TPYIIIBI U neproaa. BaieHTHbIe
ANEeKTPOHBIL. [[pUYnHBI U3MEHEHUS METATMYECKUX U HEMETaNIMYECKUX CBOMCTB 2JIEMEHTOB B IpyMNIax U Nepruoaax (TIaBHBIX MOATPYIIIN).



[Tonoxenne Bogopoaa B NEPUOJUYECKON CUCTEME. 3HAYEHUE IEPUOIUYECKOIO 3aKOHA U IEPUOJUYECKON CUCTEMbI XUMUYECKUX AnieMeHTOoB J[. 1.
MenpeneeBa 15 pa3BUTUS HAYKU U TIOHUMAaHUS XMMHUYECKON KapTHHbBI MUpA.

Honnas xumuueckas céaswv. Katnonsl u annonsl. Kiaccugukanus nonos. Monnsle kpuctaummyeckue peretku. CBoicTBa BEIECTB C STUM THIIOM
PELIETOK.

Koesanenmmnas xumuueckas céa3b. DNEeKTpoOTpULATENBLHOCT. [loNsipHas n HenosipHas KoBaleHTHas CBA3b. Junomns. IlonsapHoCTs CBsA3M U
MOJISIPHOCTD MOJIeKyJIbl. OOMEHHBIN U JOHOPHO-AKIETITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBsA3H. KpHcTanmanueckue pemeTKy BemecTB ¢
KOBAQJIEHTHOM CBS3bI0: ATOMHAs U MOJIEKYJIsipHas. CBOMCTBA BELIECTB C STUMHU TUIIAMU PELIETOK.

Memannuyeckasn xumuyeckasn céa3b. OCOOEHHOCTH CTPOCHHUS aTOMOB METAJUIOB. MeTaJuTMuecKasi XMMHUECKasi CBSI3b M METaJUTMYecKast
KpUcCTaJUIM4ecKas pemierka. CBONCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK

Booopoonas xumuueckas céa3b. MexxMoleKysipHas U BHyTPUMOJIEKYJISIpHAst BOJOPOAHASI CBSI3b. 3HAUEHHE BOJOPOIHOM CBSI3U AJ1s1 00pa30BaHMs
CTPYKTYp OHOIOJIIMMEPOB.

Ionumepwi. Opranndeckue nosmumepsl. [lnacrmacca. buononumepst. Tepmoriactel. Bonokna. Heopranuueckue BosiokHa. MuHepaibHbI€ BOJIOKHA.
T'azoobpasnoe cocmosinue sewgecmaa. Tpu arperatHbIX cocTOSTHUS BO/Ibl. OCOOEHHOCTH CTpOEHUs Ta30B. MosipHbI 00BeM ra3000pa3HbIX
BemecTB. [IpuMepsl ra3000pa3HbIX TPUPOIHBIX CMECE: BO3AYX, IPUPOIHBIN Ta3. 3arpsi3HeHHe aTMOc(hephl (KUCIOTHBIE IO M, TAPHUKOBBIN
addekr) u 6opnda ¢ HuMm. [IpencraButenu razo000pa3HbIX BEIMIECTB: BOJAOPO/, KUCIOPOA, YIJIEKUCIBIN Ta3, aMMHUakK, dTHIIeH. VX monyudenue,
coOupaHue, pacrio3HaBaHUE.

Kuoxoe cocmosinue seuwgecmaa. Bona. Ilorpebnenue Bopl B ObITY U Ha TPOU3BOJACTBE. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.
MuHepabHbIe BOJIBI, MX HCIIOJIb30BAHUE B CTOJIOBBIX M JIEYEOHBIX HEJsIX. JKUIKue KpUCTAIUTBI U MX IPUMEHEHHUE.

Teepooe cocmoanue sewyecmsea. AMopQHBIE TBEp/Ible BEIIECTBA B IPUPOJIE U B KU3HH YEJIOBEKA, X 3HaUeHUE U puMeHeHne. Kpucramnnueckoe
COCTOSIHME BEILIECTBA.

Hucnepcnvie cucmemul. I1oHsATHE O JUCTIEPCHBIX cucTeMax. [lucniepcuonHas cpeia u aucnepcHas ¢gasza. THIBI IUCIEPCHBIX CUCTEM M UX 3HAYCHHE B
MIPUPOJIE U )KU3HM yesoBeKa. ['pyOoncrepcHble CUCTEMBI: SMYJIbCUHU, CYCIIEH3UH, a3p030JId. TOHKOANUCIIEPCHBIE CUCTEMBI : 301U U T'eJIH.
Cocmas eewgecmea u cmeceil. BelecTsa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA cocTaBa BenlecTsa. [lonsaTue «noms»
1 €€ pa3HOBUIHOCTHU: MaccoBas (0151 3JIEMEHTOB B COEIMHEHUH, J10JI1 KOMIIOHEHTOB B CMECH — JI0J1s1 IPUMeECeH, J10J11 paCTBOPEHHOIO BELIECTBA B
pactBope) U o0beMHas. [0 BBIXOAA MPOAYKTA pEaKIK OT TEOPETUYECKH BO3MOKHOTO.

Peaxyuu, uoywue 6e3 usmenenus kauecmeeHHo20 cocmaga eewecms: alaoTPOINs, aJNIOTPONHbIE BUOM3MeHeHus. [I[puunHbl annorponuu Ha
npuMepe MoKl KUciIopoaa, yrieposaa u gocdopa. O30H, ero OMoJoruuecKas poss.

Peaxyuu, uoywue c usmenenuem cocmasa éewjecmsa. Peakuuu pa3inoxeHusi, COeIMHEHNUs, 3aMelIeHNs, 0OMeHa B HEOPTaHUYECKOW U
OpraHudeckoi xumuu. Peakuuu sx30- u sH0TepMUdeckre. TernoBoi a3 PekT XuMHuueckux peakuuii. TepmMmoxummuueckue ypaBHeHus. Peakuuu
TOpEHNs, KaK YaCTHBINA CIydal SK30TEPMHUUYECKHUX PEAKLIAMN.

Ckopocmb xumuueckux peaxyuu. ITonsiTe o ckopoctu peakuu. @akTopbl, BIUAIOLME HA CKOPOCTh XMMUUYECKOM peakluu: IpUpoia
pearvpymoIrx BellecTB; TeMIepaTypa; KOHIEHTpalus U KaTain3zaropa. Peakunu romo- u rereporennsie. [loHaTre o katanu3e U KaTaln3aTopax.
depMeHTHI KaKk OMOJOrMYECKHe KaTalau3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHHMS.



Obpamumocmo xumuyeckux peaxyuti. Heodpatumple n oOpaTuMble XumMuueckue peakiuu. Ilonsatie o xumuyeckoM paBHoBecuu. CrocoOsbl
CMEIICHNUS XMMUYECKOT0 paBHOBECHUS Ha ITpUMeEpe CHHTe3a aMmMuaka. [TonaTue 06 OCHOBHBIX HayYHBIX MPUHIIMIIAX TPOU3BOJICTBA HA TIpUMEpe
CHHTE€3a aMMMaKa WA CEPHOU KUCIIOTHI.

Ponv 60061 6 xumuueckoii peakyuu. VICTHHHBIE pacTBOPBI. PACTBOPHMOCTD U KiTacCHU(HUKAIHS BELIECTB IO ’TOMY PU3HAKY: PaCTBOPHUMEIE,
MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI. DIIEKTPOIUTHYECKasd Aucconnanus. KuciaoTel, conu, OCHOBaHUS B CBETE
ANEKTPOJINTUYECKON TUCCOLMAU. XUMUYECKUE CBOWCTBA BOJIbI: B3aUMOJEUCTBHUE C METAJUIAMH, OCHOBHBIMH M KMCJIOTHBIMU OKCHJIaMU,
pasnoxxeHue U 00pa3oBaHUE KPUCTAIUIOTUAPATOB. Peakiuy rugpataiiyi B OpraHMuecKol XUMHH.

T'uoponusz opeanuueckux u Heopeanuueckux coedunenuii. Heodparumslii rugposns. O6paTuMelii Tuaposu3 coiei.l uaponns opranndeckux
COEJIMHEHUI U ero NpakTUYECKOe 3HaUeHUe [yl OJYyUYeHHs TMIPOJIM3HOTO CIIUpTa M Mbl1a. buosiornyeckas posib rMIpoiIn3a B INIACTUYECKOM U
SHEPreTUYEeCKOM OOMEHE BEIIECTB U SHEPTHU B KIIETKE.

OxucnumenvHo-eoccmanosumenshule peakyuu. CteneHb okuciaeHus. OnpeaeneHne cTeneHn oKucieHus no Gopmyiie coenunenus. [lonarue 06
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiusax. OKuciaeHne U BocCcTaHOBIeHHE. OKUCIUTENb U BOCCTAHOBUTENb.

Onekmpoau3. INEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC. DIEKTPOIN3 PACIIIABOB U PACTBOPOB HA IPUMEPE XJIOPHUIA HATPHUS.
[IpakTueckoe NpUMEHEHHUE IEKTPOIN3a. DIEKTPOIUTUYECKOE ITOTYyUEHUE aTFOMUHUS.

Memanno. B3aumoaelcTBIe METAJUIOB C HEMETaIaMu (KMCIOPOAOM, rajioreHaMHu, cepoit). B3anmoaelicTBIe IETOYHBIX U IIET0YHO3EMENIbHBIX
METAJIJIOB C BOAON.3JIEKTPOXUMHUYECKUH psiJl HANPsSHKEHUH MeTaiuioB. B3aumoielicTBue METAJIOB ¢ PACTBOPAMHU KHUCIIOT U COJied. ATIIOMOTEpMUSI.
B3aumoneiicTBust HaTpus ¢ 3TaHosioM U ¢eHosoM. Koppo3us meramnos. [ToHaTue 0 XuMHuecKkoi U 3JEKTPOXUMHUYECKasi KOPPO3UU METAILJIOB.
Crioco0pl 3a1UThl METAILJIOB OT KOPPO3HH.

Hememannwi. CpaBHUTEIbHAS XapaKTEPUCTHKA IaJIOTEHOB Kak HanOoJiee THIMYHBIX MpeJIcTaBuTeNel HemeTanaoB. OKUCIUTENbHbIE CBONCTBA
HEMETaJlJIOB (B3aMMOJEICTBIE ¢ METaJlJIaMU M BOJOPOJIoM). BoccTaHoBHUTEIbHBIE CBOMCTBA HEMETAIIIIOB (B3aUMOJIEICTBHE ¢ OoJiee
NEKTPOOTPHULATEIbHBIMUA HEMETAJIJIAMH U CIIOKHBIMU BELIECTBAMU-OKHCIUTEISIMH.

Kucnomwi opeanuueckue u neopeanuyeckue.Knaccuduxanus kucinot. O61muye cBocTBa KMCIOT: B3aUMOJIEHCTBHE C METAJUIAaMU, C OCHOBHBIMU
OKCHJaMH, ¢ aM(OTEPHBIMH OKCUAAMHU M THJIPOKCUAAMH, C COISIMH, 00pa30BaHHE CI0XHBIX 3PpUpoB. OCOOEHHOCTH CBONCTB KOHLIEHTPUPOBAHHOM
CEpPHOM M a30THOM KHUCIIOT.

Ocnosanus opeanuyeckue u Heopeanuyeckue. OCHOBaHMS, UX KiIaccupUKaIMsI. XUMHUECKUE CBOMCTBA OCHOBAaHUMN: B3aUMOJICHICTBHE C KHCIOTaMH,
KHCIIOTHBIMHU OKCHJIAaMU U COJIIMU. PaznoskeHne HepacTBOPUMBIX OCHOBaHUH.

Conu. Knaccudukanus coneit: cpeiHue, KUcible, OCHOBHbIE. XMMUYECKHE CBOMCTBA COJIEH: B3aUMOJIEHCTBUE C KUCIOTaMH, 11€104aMu, MeTaJlJlaMU
u consmu. [IpeacraBurenu coseil v ux 3HaueHue. XJI0opu HaTpus, KapOoHAT Kaiublus, pocdar Kaabus (CpeHUE CON), TUAPOKAapOOHAT HATPUS U
aMMOHMSI (KUCIIbIe conu), TuapokcokapooHat meau(Il) — manaxut (ocHOBHast coib). KadecTBeHHBIE peakiiuy Ha XJIOpHI-, CyIb(aT- U KapOoHaT-
aHMOHBI, KaTHOHBI aMMoHusL, xkene3a (I11) u (I11).

T'enemuueckas c6:a3b MedHcOy KNACCAMU OP2AHULECKUX U HeopeaHudecKux coeourenuti. IIoHsITHE O TeHETHUECKON CBSA3U M TeHETUYECKUX PSAAax B
HEOPraHWYECKOW U OPraHUYECKON XUMHH. [ eHeTnyeckne psaasl MeTauia, HeMeTailia. [ eHeTnyeckue psibl 1 TeHETHYECKasl CBSA3b B OPraHU4EeCKOM
XUMHH.



Paszgea 3. TemaTnueckoe NJIaHUPOBaHUE

Ne Pa3nesnbl 1 TeMbl IPOrpaMMbl Bcero yacos B ToMm unciie KonTposbHbie
n/n padoThI
Ypoku JI/PI1/P
IKCKYPCHH M T.II
1 [Cmpoenue seuyecmea. Bewyecmea u ux cucmemol 32 30 1 1
2  |Yuenue o xumuueckux peakyusax 54 o1 1 2
3 |0630p xumuueckux rnemeHmos u ux coeOuHeHu 64 57 6 1
Ha ocHoee nepuoouuecKoil cucmemol
4  Xumusn ¢ nawieii ncusnu 20 18 2 0
UToro: 170 156 10 4




KaneHpapHo-TemaTUyecKoe Nn1aHUpoBaHue

Ne TEMA Koa-Bo Jdata npoBenenust
n/n 4acoB Mo MJIaHy | no akry
Pazoen 1. Cmpoenue eewyecmea. Bewyecmea u ux cucmemut (32 u)
Tema 1. OcHOBHBIE NOHATHS U 3aKOHBI XUMUH. CTpoenue aTtoma (12 1)
1 OcHOBHbIE OHATUS XUMHH
2 CrexuoMeTpuuecKre 3aKOHBI
3 Pemrenue 3a1au Ha BEIYUCIICHUS C UCTIOIB30BAHUEM CTEXHOMETPHUECKUX 3aKOHOB
4 OcHOBHBbIE CBEJIEHUS O CTPOEHUHU aTOMa
5 CocraBiieHre NIeKTPOHHBIX (POPMYI U CXEM aTOMOB
6 [Teproanyeckuii 3aK0H U IEPUOANUECKAS CUCTEMA B CBETE MJIEKTPOHHOU TEOPUH
7 XapakTeprucTUKa JIEMEHTOB 10 TOJIOKEHUIO B IEPUOINYECKON CHCTEMe
8 OO6m1ast xapakTepucTUKa S-, P-3JIEMEHTOB
9 Oomas xapaktepucTrka d-, f- amemeHTOB
10 [TonoxxeHne MeTaJUIMYECKUX U HEMETAIUTMYECKUX 3JIEMEHTOB B IEPUOANYECKON CUCTEME
11 O0600611eHre 3HaHUH IO TeMe
12 Pemrenue pacueTHbIX 33724
Tema 2. Ctpoenue Bemecra (11 1)
13 XumMuyecKas CBsi3b M €€ BUJIbl. BaJl€eHTHOCTb.
14 KoBanentHast xummudeckast CBsi3b. XapaKTepUCTHKH, MEXaHU3MbI 00pa30BaHUs
15 Wonnasi, MeTanmudeckast ¥ BOJOPOIHAS CBS3H
16 AMop(dHOE 1 KpUCTaNINYECKOE COCTOSTHUE BEILIECTBA.
17 THUnbl KPUCTATIINYECKUX PEIETOK
18 Kommnekcueie coennnenus. CTpoeHUE U HOMEHKJIaTypa
19 KommiekcHbie coequHenus. Juccounanus 1 3HaYCHUE
20 MHuoroo6pasue BemecTB B OKpyKaroIieM Mupe. SBlieHne alaoTponun
21 MHoroo6pasue BeniecTB B OKpYyKarIieM Mupe. SIBjaeHue nzoMepuu
22 DneMEeHTOPTraHUYeCKHe COSTUHEHNS U UX POJIbh B )KHU3HU YEJIOBEKa
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‘ O00011IeHre 3HaHNUI IO TEME 2

Tema 3. BemecTBa n ux cucremsl (10 4)

24 YucThle BelecTBa U CMeCU
25 JlucriepcHbIC U KOJIJIOUTHBIC CUCTEMBI
26 Wctunnsie pactBopsl. PactBopumocTs BemiecTBa. [lokazarenu pacTBOpUMOCTH BellecTBa
27 CriocoObI BEIpaKEHHS KOHIICHTPAIIUH PACTBOPOB.
28 Pemienue 3a1a4 Ha pacTBOPHI
29 YPpoBHU XMMHUYECKOW OpraHU3allM1 BEILIECTB
30 IIpakTnueckas padora Ne 1. [Ipurorosiienue pactBopa ¢ 3aJaHHON MOJIIPHOU
KOHLIEHTpauuen
31 OO01me cBeIeHUs 0 KOJUIOUIHBIX CUCTEMAX
32 O0001enye 3HaHUH Mo TeMaM 2, 3
33 KonTpoabnas padora Ne 1
Pazoen 2. Yuenue o xumuueckux peaxyusax (54 u)
Tema 4. OcHOBBI XUMHUYeCKOH TepMoauHAMUKH (10 1)
34 TennoBsie a3 ekt peakuuii. DuTanbnus. [lepBolii 3aK0H TEPMOIMHAMHUKI
35 TepMmoxuMuyeckue ypaBHEHUS. BbIUUCIIEHNS IO TEPMOXUMHYECKUM YPaBHEHUSM.
36 3akon ['ecca
37 DHTpOIUs KaK Mepa HEYIOPAI0UEHHOCTH B CUCTEME
38 Bropoii 3akon TepMoanHaMuku. VI3MeHeHre SHTPONIMH B XUMHYECKUX PEAKITUIX
39 Oneprust ['mb6ca.
40 [Iporuo3upoBanre BO3MOKHOCTEN OCYLIECTBICHUS PEAKIINN
41 Pemrenue 3aa4 Ha onpeziesieHre BO3MOXKHOCTH CaMOITPOM3BOJIBHOTO MTPOTEKAHMS MTpoIiecca
42 TepMorHaMuKa HEPAaBHOBECHBIX MTPOIIECCOB
43 O60061ieHne 3Hanu# Mo Teme 4
Tema 5. Kunernueckne NOHATHSA ¥ 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYeCKUX peakuui (14 1)
44 CKOpOCTh XUMHUYECKUX PEaKIIUi.
45 BnusiHue Ha CKOpPOCTh PeaKIMK pa3INdHbIX (PaKTOPOB
46 3aKoH JIEHCTBYOIINX Mace
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Boruncnenus ¢ ucronb30BaHUEM 3aKOHA AEMCTBYIONMIMX Mace U npaBuia Baut-I'opda

48 Karanus u xatanuszatopsl.
49 MexaHu3M IEeHCTBUS KaTaau3aTopoB
50 @depMeHTHI KaK OMOJIOTHYECKUE KaTaau3aTophI
o1 Xumnueckoe paBHoBecue. Koncranra paBHoBecusl.
52 Cwmemenue xumudeckoro pasHoBecus. [Tpunnun Jlellarenbe
53 IIpakTnueckas padora Ne 2. BiusHue ycioBHuil Ha CKOPOCTh peaKLIMU
o4 [IpocTeie U Cl0XKHBIE pEAKIIUU
55 Pemenue pacueTHbIX 3a7a4
56 O06o001eHue 3HaHui 1Mo TeMam 4, 5
57 KontpoJsbHas padora Ne 2
Tema 6. PacTBopbI 2/1eKTPOJNTOB. Peakuuu B pacTBopax 3J1eKTPOJaUTOB. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE peakun (30 u)
58 Teopust 31eKTPOAUTUUECKON TUCCOLMALIUN
59 [Iporonutnyeckas teopus bpéncrenaa-JIoypu
60 CunbHble U crabdble 31eKTpoauThl. CTeneHb U KOHCTaHTa AUCCOLUALUU
61 Peaxiuu noHHOro ooOMeHa.
62 KucnoTHO-0CHOBHBIE B3aUMOICHCTBHS
63 Honnoe mpousseaenue Bojsl. [lonstue o pH pactopa
64 WNunukatopsel. IHTEpBaibl Nepexo1a OKpaCKH HHIUKATOPOB.
65 Perienue KoIMUECTBEHHBIX 3a/1a4 HA paCTBOPHI
66 I'naposn3 HeOpraHMYECKUX BEIIECTB.
67 BnusiHue BHemHMUX (aKTOPOB Ha CTENEHb THIPOIN3a
68 I'aponu3 opraHMYecKrX BEIIECTB
69 OKHUCIUTENEHO-BOCCTAHOBUTEIEHBIEC PEAKIINH.
70 CocraBieHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJIOM
3JIEKTPOHHOTO OanaHca
71 Tunbl OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUil
72 ®daxTopHl, ONpeAeAoNe HapaBIeHNe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMA
73 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIH B paCTBOpaXx.
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Bremonnenue ynpamHeHHﬁ Ha COCTaBJICHHUEC OKHCIINTCIBHO-BOCCTAHOBUTCIBHBIX peaKI_II/II\/'I.

75 XUMUYECKHE UCTOYHUKHU TOKA. DJIEKTPOIHbIC TOTCHIUAIIBI.
76 YcTpoicTBO 1 paboTa ralbBAHHYECKOTO dJIEMEHTA
77 Hampasiienne caMonpou3BOJILHOTO MPOTEKAHMS OKHCIUTEIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA
78 DJEKTPOIN3 KaK AIEKTPOXUMHUYECKUHN MPOIIECC. DICKTPOIIU3 PACIUIABOB JICKTPOIUTOB
79 DJEKTPOIU3 PACTBOPOB AIIEKTPOIHUTOB
80 BrinonHenue yrpakHeHUH Ha Onpe/iesieHne TPOAYKTOB THIPOJIN3a pacIilIaBOB U PACTBOPOB
BEIIECTB
81 Koppo3sust MeTamioB u criocoObl 3alIUThI OT HEE
82 XUMHUECKUE PEAKIMH B CHCTEME ITPUPOTHBIX B3aMMOICHCTBHIA.
83 Knaccudukanus HeOpraHM4eCKiX U OPraHuYSCKUX PeaKIuii
84 Teopuu KUCIOT-OCHOBAaHUN U UX IBOJIFOLIUS
85 O06o0061IeHre 3HaHUH TI0 TemMe 7
86 Pemenue pacueTHbIX 337124
87 KountpoJsbHnas padora Ne 3
Pazoen 3. 0630p xumuueckux 3n1emMeHmo8 U UX COeOUHEHUIl HA OCHO8e nepuoouuecKkoil cucmemol (64 u)
Tema 7. Hemeranibl U nX BazkHeimue coeguHenns (38 4)
88 OO01mmas XxapakTeprucTHKa HEMETaNIOB
89 Bonopon u ero coenmHEeHHUS.
90 Bopa kak pacTBOpUTENh M XUMHUYECKHI pPEarcHT
91 OO11ast XapaKTePUCTHKA TAJIOTEHOB U MX COCIUHEHHIA.
92 ["anoreHoBOIOPOIBI
93 Kucnopoacoaepxaiiye COeIMHEHIS TAIOTCHOB
94 buonornueckas poib raJoreHoB
95 O606menue 3Hanu# o Teme «I'amorensr». Pemenue 3agau
96 OOm1as xapakTepucTrka 31eMeHToB VIA-rpynisl
97 Kucnmopon. Oxcuppl. [Tepokcuast.
98 O30H.
99 Cepa.
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CepoBogopon u cyiabhuibl

101 | KucnopoaHsie COeAMHEHHS CEPbI
102 | Cepnas xucnota u cysibhaTsl
103 | O6oOmenune 3Hanuii o Teme «nementsl VIA-rpynmey. Pemenne 3agau
104 | OGmias xapakTepucTHUKa 3JIEMEHTOB V A-TPyIIIIbI.
105 Azot. Hutpuapl
106 | Ammuak. Conn aMMOHHS
107 | Oxcunel a3oTa
108 | AzorucTast KHCIOTa U HUTPHUTHI
109 | AsortHas kuciora. Xumuueckue cBoiictpa. [lonyuenue.
110 | Conu a30THOM KUCIOTHI-HUTPATHI.
111 | ®ocdop — XMMHUECKU AIEMEHT U NPOCTOE BEILIECTBO
112 | Bogoponnsie coenunaenus pocdopa
113 | Kucnopoansie coequaerus Gocdopa.
114 | lIpakTnuyeckasi padora Ne 3. Pacio3sHaBaHMe a30THBIX, KATUUHBIX U GocHOPHBIX yA0OpeHU
115 O6061enue 3Hanu# o Teme «nemMeHTsl VA-rpynmne». Pemenne 3agau
116 | OOmias xapakTepucTUKa neMeHTOB |V A-Tpymnmsl
117 | Ocobas ponb yriepoja U KpEMHHUSI B )KUBOI U HEXXUBOW MIPUPOJIE
118 | Yruepoa. AmioTporiHbie MOAH(DHUKAIINH yTiIepoaa
119 Oxkcuabl yriaepoaa
120 | YronpHas KucioTa U €€ COu
121 | IlpakTuyeckasi padora Ne 4. PacriosHaBanue kapOOHATOB
122 | Kpemuwuii. BaxxHeiimme coeqMHEHUST KPEMHUS
123 [Tpon3BoacTBO CTEKIA
124 sz:RaneCKaﬁ padora Ne 5. ITonyuenue ammuaka u okcuaa yriepoaa (1V) u nuzyuenue ux
CBOWCTB
125 | O6o06menne 3HaHM IO TeMe «DneMeHThl IV A-rpynmeny. Pemmenne 3aqaq
Tema 8. MeTa/uibl H MX BakHelue coequHenusn (17 4)
126 | OOmias xapakTepucTHKA AIeMeHTOB | A-rpymibr ‘
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O6m1as xapakrepuctuka 351eMeHToB || A-rpynmsr

128 | Coenunenus snemenToB || A-rpymrbl

129 | Otnenbuble XxuMHueckue cBoiicTBa metauioB | A u Il A rpynn u ux coenuHeHui

130 | XKecTkoCTb BOJIBI

131 | [IpakTuyeckasi padora Ne 6. XKecTkoCTh BOJBI U CITOCOOKI €€ yCTpaHEHUS

132 | Kparkas xapakrepuctuka InemeHToB |l A-rpynibr.

133 | ATOMUHUE ¥ €T0 COeTUHEHUS

134 | lIpakTnueckasi pa6ora Ne 7. VccnenoBanve CBOMCTB COSTMHEHUN ATFOMUHUS U IIUHKA

135 | Kenezo. CoenuHenus xemnesa.

136 | [IpousBOACTBO UyTyHa U CTAJIU

137 | XapakTepucTHKa OTAEIbHBIX0-3JIEMECHTOB

138 | Coemunenus memu, cepedpa, IIMHKA U PTYTH

139 | IlpakTuyeckasi padora Ne 8. CoequHeHUs MEH U JKeJe3a.

140 | CrutaBbl METAJUIOB M MX NMPAKTHYECKOE 3HAYCHUE

141 | O6o0meHue 3HaHUH 110 TeMaM 8, 9

142 | KoutpoabHas padora Ne 4

Tema 9. O6001IeHUEe 3HAHNI 0 MeTaJJIaX U HeMeTa1ax (9 4)

143 | CpaBHUTENBHBIC XaPAKTEPUCTUKNA METAJIOB U HEMETAIJIOB

144 | CpaBHUTEIBHBIE XaPAKTEPUCTUKH COEAUHEHUN METAJIJIOB U HEMETAJIJIOB

145 | OcHOBHBIE KJIACCHl HEOPraHMYECKUX COSAMHEHUH U B3aUMOCBSA3H MEXly HUMU

146 | I'eHeTnyeckue CBSA3M OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COEIMHEHUN

147 | BrinmosHeHue ynpaxHEHUH Ha OCYIIECTBICHHUE MTPEBPAILIEHUH BELIECTB

148 BrimonHeHue 3a1aHmii Ha TPOBEICHUE MBICIIEHHOTO YKCIIEpUMEHTa (110 TUITY 3aJaHus 42
KHMos EI'D)

149 BrimonHenue 3agannii Ha TPOBEICHUE MBICTICHHOTO dKCIIepUMeHTa (TI0 TUITY 3a/1aHus 42
KHMos EI'D)

150 PacnpocTpaHeHne XUMHUYECKUX 3JIEMEHTOB B IIPHPO/IE, POITh HEKOTOPHIX MJIEMEHTOB B

PACTUTCIIBHOM U )KUBOTHOM MHUPE




Pemenne PaCUYCTHBIX 3aJa4 Ha BBIYHUCICHUA 110 YPABHCHUAM XUMHUYCCKUX peaKHHfI
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Pazoen 4. Xumusn ¢ naweit ycusznu (24 u)

Tema 10. Xumus u MeauuuHa. Xumus B ObITy (8 1)

152 buorennsie 3aeMeHTH. BHOIOrHYecKy aKTHUBHBIC BCIICCTBA

153 | XuMHUecKHe MPOIECCH B )KMBBIX OpraHu3Max

154 XUMHUA B MEIULIAHE.

155 | JlekapcTaa.

156 | HapkoTtuueckue BemiecTBa

157 | lIpakTnuyeckas padora Ne 9. 3HakoMCTBO ¢ 00pa3laMu JIEKAPCTBEHHBIX BEIIECTB

158 | CpencrBa ObITOBOI XUMHH. MOIOIIME M YUCTAIINE CPEACTBA.

159 | Xumus Ha mauHoM ydactke. Y poopenus. Ilecturmmabt.

Tema 11. TexHonornyeckne 0CHOBBI IOJIY4YECHHS BELIECTB M MATEPHAJIOB. JKOJOTHYeCKHe MpodaemMbl XUMHUH (8 1)

160 XuMH4YecKas TEXHOJIOTHS U HAaYYHBIC OCHOBBI OpraHnU3alilii COBPECMECHHOTO ITPOU3BOACTBA

161 | Xumudeckoe ChIpbe, MPOIYKTHI U OTXOIbI TIPOU3BOICTBA

162 | O6mme ciocoOB! MOTYYESHUS METAIOB. MeTauryprus

163 XUMHUeCcKast TEXHOJIOTUS CUHTE3a aMMHaKa

164 | Dxomornveckne MpoOIEeMbl XUMHYECKIX TIPOU3BO/ICTB

165 OcHoBHBIC HaIlpaBJICHUA 3alI[UTLL 0pr>1<arome171 CpCAblI OT XUMHUYCCKOTO 3arps3HCHUSA

167 HoBblie BeniecTBa 1 MmaTepuranbl

Tema 12. XumMuueckoe nmo3HaHue U ero Mmeroasbl (8 u)

168 | YpoBHH M METOJIbI XUMHUYECKOTO TTO3HAHUS ‘




169

XUMHUYECKUI HKCIIEPUMEHT U €r0 POJIb B IO3HAHUU IIPUPOJIBI

170

MOI{BJIPIpOBaHI/Ie B MO3HAHUU XUMHUH
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