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IHosicHuTEeNLHAA 3aNIUCKA

[TporpaMma o XuMHM COCTaBJIeHA Ha OCHOBE (peIepaIbHOr0 KOMIIOHEHTA TOCYJapCTBEHHOTO CTaHJapTa CpeIHEro (MOIHOr0) 001ero o0pa3oBaHus Ha
6a30BoM ypoBHe. [IporpaMMa KOHKpETH3UPYET COJepKaHNE IPEAMETHBIX TEM 00pa30BaTEIbHOTO CTAaHAAPTA, IaeT paclpeeleHne y94eOHbIX YacoB 10
paszzenaM Kypca u peKOMEHAYEMYIO MOCIeI0BATEeIbHOCTh U3YUEHHS TEM H Pa3/ieioB y4eOHOro MpeaMeTa C y9eTOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTHKHU Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH yJaIuxcsl.

[Tporpamma BBITIOJIHSIET 1BE OCHOBHBIC ()YHKIIHH:

WNudopmannoHHo-mMeToquueckas (yHKIMS MO3BOJISET BCEM YUaCTHHKAM 00pa30BaTEIbHOTO MpoIecca MOIYYUTh IPEACTAaBICHUE O EeNsX, COAepKAHNH, 00IIeiH
CTpaTeruu 00y4eHus, BOCIUTAHUS U PA3BUTHS YUAIIUXCs CPEACTBAMU JAHHOTO YyU4eOHOIO MpeIMeTa.

Opranu3zallnOHHO-TUTaHUPYIOWAs GYHKIUS MpeyCMaTpUBAET BbIICNICHUE 3TAllOB O0yUEHUsl, CTPYKTYpUpOBaHUE Y4EOHOTO MaTepuaa, ornpeaesieHue ero
KOJIMYECTBEHHBIX M KAUeCTBEHHBIX XapaKTEPUCTUK HA KaXKJOM U3 TAIOB, B TOM YHUCIIE JJI COEPKATEIHHOTO HAMOJIHEHUS MPOMEKYTOUYHON aTTecTallui

yqamuxcs.

HcxonnpiMu TOKyMEHTaMU ISl COCTaBIICHUS MTpUMepa padodeit mporpaMMbl SIBHIIUCH:

o ®depnepanbHblil 3ak0H 0T 29.12.2012 roga Ne 273-D3 (pen. ot 02.06.2016) «O6 obpazoBanuu B Poccuiickoii @eneparium»

e ®depnepanbHblil TOCYJaPCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT HaYaJIbHOTO 00111ero oopazoBanus (npuka3 MO P® ot 06.10.2009r Ne373)

e OOs3aTenpHBI MUHUMYM COJIEpPKaHUs OCHOBHOTO o0tiero oopaszosanus (IIpukaz MO P® ot 19.05.98 Ne 1276);

e OOs3aTenbHBI MUHUMYM COJIEp)KaHUs cpesiHero (moaHoro) obmiero oopazosanus (Ilpukaz MO ot 30.06.99 Ne 56);

o ®depaepanbHBI KOMIOHEHT TOCYJApPCTBEHHOTO cTaHapTa obmero oopazosanus. (I[Ipukaz MO ot 5 mapta 2004 1. Ne 1089);

e [IpumepHbie 0OpazoBaTenbHbIE IPOrPaMMBI I 00111e00pa30BaTeNbHbIX MIKOJ, THMHA3UH, JINIIEEB, peKOMEH0BaHHbIe (HonyiieHHbie) MO PO;

o @enepanbHblil epeyeHb yueOHUKOB, PEKOMEHIOBaHHBIX (JONYIIeHHbBIX) MuHMCcTEpcTBOM 00pa3oBanus 1 Hayku Poccuiickoit denepanmu k
HCII0JIb30BaHUIO B 00pa30BaTEIbHOM MpoIiecce B 00111e00pa30BaTEIbHbIX YUPEKACHUSIX.

e Canlluna 2.4.2 28.21-10 «CanutapHo - DNueMHOIOTHYECKHE TPEOOBaHMS K YCIOBUSAM OpraHU3allMi 00y4eHUs! B 00pa30BaTENbHBIX YUPEKICHHUIX )

e (OcHoBHas 0011€00pa3oBaTebHas MporpaMma cpentero oomiero oopazoanusi MKOVY «bnarogatenckas cpennss o0mieo0pa3zoBareabHas IIKOIa

e VYuyeoHusrii an MKOY «bnarogarenckas cpenss oomieoopazoBarenbHas mkonay Ha 2023- 2024 yaeOHbIi TO/I.

[Iporpamma pa3paborana Ha oCHOBE (eZiepaIbHOT0 0a3MCHOTO Y4eOHOTO TUIaHa JjIsl 00pa30BaTeIbHbBIX YupexaeHui PD; denepanpHOro KoMmoHeHTa
rOCYJIapCTBEHHOTO CTaHAapTa o0IIero oopazoBaHusl, yrBepKAEHHOr0o MuHICcTepcTBOM 00pa3oBanus P, mpuMepHOil mporpaMMbl 10 XUMHUH CPETHETO
(mosHOTO) OGIIEr0 0OpazoBaHus (6a30BbIi ypoBeHb) 1 aBTOopckoi mporpammbl H.H.I'apa «IIporpamma kypca xumun uis 8 — 11 kimaccoB
00111e00pa30BaTENbHBIX YUPESKICHUN», JONYIIeHHOH [lemapTamMeHTOM 0011ero cpennero oopazoBanus MunucrepcTBa oopaszoBanus Poccuiickoit @enepannu K
yueOHuKy aBTopoB [ .E.Pyn3utuca u @.I'.®enpamana «Xumus 11 kmace»

[Tporpamma paccunrana Ha 66 gacoB B XI kiracce, u3 pacyera - 2 y9eOHBIX Yaca B HEJICIIO, M3 HUX: JUIS ITPOBEICHUS KOHTPOJIBHBIX - 6 Yaca, MpaKTHUECKUX
paboT - 6 yacos.



IInanupyembie pe3yabTaThl YCBOCHHA Y4eOHOI0 MaTepHuaJia o XuMum

Juynocmmuule pezyibmamaol

JIMYHOCTHBIE pe3y/ibTAaThl B c(hepe OTHOLIEHU 00yYaromuxcs K cede, K CBOeMy 3/10POBbI0, K MO3HAHUIO Ce0s1:

. OpUeHTaNus O0yJaromMXCs Ha JOCTH)KCHHE JIMYHOTO CYACThsl, pPeaju3alldi0 IMO3WTHUBHBIX >KHU3HEHHBIX TEPCIEKTUB, WHHUIIMATHBHOCTH,
KpEaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K IMYHOCTHOMY CaMOOTMPE/IEIIEHNI0, CTIOCOOHOCTh CTABUTH LIETH U CTPOUTH )KU3HEHHBIE TJIAHBI,

. TOTOBHOCTB U CIIOCOOHOCTH 00€CTIeYUTh ce0e U CBOUM OJTM3KHM JJOCTOMHYIO )KU3HB B TIPOIECCE CAMOCTOSATEIHHON, TBOPUECKON U OTBETCTBEHH Oi
NEeSATEIbHOCTH;

. TOTOBHOCTh M CIIOCOOHOCTH OOydYaromuXcsi K OTCTAMBAHHWIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHsS, TOTOBHOCTh M CIIOCOOHOCTH
BbIpa0aThIBATh COOCTBEHHYIO IMO3ULMIO MO OTHOIICHHUIO K OOIIECTBEHHO-MOJUTUYECKUM COOBITUSM MPOIIJIOT0 U HACTOSILEr0 Ha OCHOBE OCO3HAHHUS U
OCMBICJIEHUS HCTOPUH, TyXOBHBIX LIEHHOCTEN U TOCTUKEHU I HALIEH CTPAHBIL;

. TOTOBHOCTb U CIIOCOOHOCTB 00YYaIOMINXCS K CAMOPA3BUTHIO M CAMOBOCIUTAHHIO B COOTBETCTBHH C O0IICUEIIOBEYECKUMH IICHHOCTSIMU U HJIeajlaMU
IpaXJaHCKOTO O0IIECTBa, MOTPEOHOCTh B (PM3MUECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-03/JOPOBUTEIILHON AEATEIBHOCTHIO;

. NPUHATHE W peanu3alys LHEeHHOCTEH 3/70pOBOTO M 0Oe30MacHOro oOpasza KH3HH, OEpPEeKHOE, OTBETCTBEHHOE M KOMIETEHTHOE OTHOIICHHE K
COOCTBEHHOMY (PH3MUECKOMY U TICHXOJIOTHIECKOMY 370POBBIO;

. HETIPUATUE BPEIHBIX MPUBBIUCK: KyPEHUS, YIIOTPEOICHHS AJIKOTOJIsl, HAPKOTUKOB.

Memanpeomemmuie pe3ynvmantvl

1. PeryisiTuBHBIE YHHBepCcAIbHBIE YUeOHbIE el CTBUS

BbINYCKHUK HAYYUTCS:

. CaMOCTOSTENILHO ONPEACIATH LIENH, 331aBaTh IIaApaMeTPbl U KPUTEPUH, IO KOTOPHIM MOYKHO OIPE/ICINTh, YTO LEb JOCTUTHYTA;

° OLICHMNBATh BO3MOJKHBIC ITOCICACTBUA NOCTHUXKCHUA MOCTaBJICHHOMN OeJan B ACATCIIBHOCTH, COOCTBEHHOM JKU3HH U KU3HU OKpYyKaromux n}oneﬁ,
OCHOBBIBASICh Ha COOOPAYKEHHSIX 3TUKU U MOPAIIH;

. CTaBUTH U (POpMyIHUPOBATH COOCTBEHHBIE 33/1aUl B 00Pa30BaTEIbHON NEATEILHOCTH U JKU3HEHHBIX CUTYAIUsX;

. OLIEHUBATh PECYPCHI, B TOM YHUCIIE BPEMS U Jpyrue HeMaTepualbHble PeCypchl, HEOOXOIUMBIE JUISL JOCTHKEHHS TOCTABICHHOM LeNH;

° BI)I6I/IpaTI> MYyTb JOCTHXXCHUSA LCIIN, IIIAHUPOBATE PCHICHUC MMOCTABJICHHBIX 3a/la4, ONITUMU3UPYA MATCPUATIBHBIC 1 HEMATCPUAJIbHBIC 3aTPAThI;

. OpraHu30BbIBaTh () (HEeKTUBHBIN NOUCK PECYPCOB, HEOOXOIUMBIX Ul JOCTHXKEHUS TOCTABICHHOM LIeNH;

. CONOCTABJISTh MOJYYCHHBIH Pe3yIbTaT ISSTEIbHOCTH C IIOCTABIEHHOI 3apaHee [elblo.

2. Ilo3naBaTenbHbIC YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBHUS
BbINYCKHUK HAYYUTCS:

. MCKaTh ¥ HAXOAHWTHh OOOOIICHHBIE CITIOCOOBI PEIIeHHs 3a/1a4, B TOM YHCIIE, OCYIIECTBIIATh pa3BepHYTHI HH(POPMAIIMOHHBII MOUCK U CTaBUTh HA
€ro OCHOBE HOBBIC (yueOHbIE U MO3HABATEIBHBIC) 3a/1a4H;

. KPUTHUYECKH OLIEHUBAaTh W HWHTEPIPETUPOBATH HWH(GOPMAIMIO C pa3HbIX TMO3WIUH, paclo3HaBaTh W (PUKCHUPOBATH MPOTHUBOpPEUHS B
MH(OPMALIMOHHBIX HCTOYHUKAX;

. WCIONIb30BaTh Pa3lMYHbIE MOJEIbHO-CXEMaTHYeCKHe CpPEACTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOILICHHWH, a Takxke
HpOTHBOpeqHﬁ, BBISIBJICHHBIX B I/IH(bepMaI_[I/IOHHBIX HCTOYHHUKAX,

. HaXOJUTh M IPUBOJUTH KPUTHUUECKHE apPTYMEHTHI B OTHOIIIEHUH ACUCTBUIA U CYKJIEHUH JPYTOro; CIOKOIHO U pa3yMHO OTHOCUTBHCS K KPUTHIECKUM

3aMe4yaHUsIM B OTHOILIEHUU COOCTBEHHOTO CYKJEHHS, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;



. BBIXOJIUTh 32 PaMKHU Y4e€OHOTO NHpEIMETa M OCYLIECTBIATH IleJICHANpaBIeHHBIA MOUCK BO3MOXKHOCTEH JJI MIMPOKOTO MepeHoca CPEeACTB U
CIoco0OOB ACHCTBHS;

. BBICTpAauBaTh WHIMBUIYaJbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YYUTBIBasi OTPAHUYEHHUS CO CTOPOHBI APYTUX YYAaCTHUKOB U PECypCHbBIE
OTrpaHUYECHMUS;

L] MCHATH U YACPIKUBATL Pa3HbIC ITIO3UIIUU B MMO3HABATEIILHOM JACATCIIbHOCTH.

1. KoMMmyHHKaTHBHBbIE YHUBEpPCAJbHbIE yYeOHble JeilcCTBUS

BbinyCKHUK HAy4YuUTCS:

. OCYILIECTBIIATH JEJIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (Kak BHYTpH 00pa3oBaTebHON OpraHu3alliy, TaK U 3a ee
npeieyamMu ), ToJ0NPaTh MAPTHEPOB IS JEIIOBOM KOMMYHHUKAIIUU UCXO/IS U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, @ HE JIMYHBIX CHUMITATHI;

. IIPU OCYILECTBJICHUH TPYIMIOBOM pabOThl OBITh KaK PYKOBOJUTENEM, TaK M YJICHOM KOMAaH[bl B Pa3HBIX POJsX (reHeparop ujeH, KPUTHK,
WCIIOJTHUTEIIb, BHICTYIAIOUIUHN, SKCIIEPT U T.11.);

. KOOPJIUHHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUSX PEATbHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

° Pa3BCPHYTO, JIOTUIHO X TOYHO U3JIaraTb CBOIO TOYKY 3pCHHA C UCIIOJIB30BAHUCM aJICKBATHBIX (yCTHI)IX u HI/ICI)MCHHI)IX) SA3BIKOBBIX CPCACTB,

. pacrno3HaBaTh KOH(MIMKTOTEHHbIE CUTYAllMd U MPEeI0TBpaliaTh KOHMIUKTHI 10 UX aKTUBHOM (pa3bl, BHICTPAUBAThH JIEJIOBYIO U 00pa30BaTEIbHYIO

KOMMYHHKAIIHIO, N30eTast INYHOCTHBIX OLIEHOYHBIX CYXKICHHH.
B pe3yJsibTaTe nzyueHnusi yuedHOro npeamera «XuMHsh» Ha YPOBHE cpeaHero o0o1iero 00pa3zoBaHusi:
BbinyckHuK Ha 0230BOM YPOBHE HAYUMTCSH:

. pacKkpbIBaTh Ha MPUMEpaxX POjb XUMUHU B (POPMUPOBAHUU COBPEMEHHOM HAYYHOU KApTUHBI MUPA U B IPAKTUYECKON JEATEIIbHOCTH YEIIOBEKA;

. JIEMOHCTPUPOBATH HA IPUMEPAX B3aUMOCBS3b MEXKIAY XUMUEH U APYTUMH €CTECTBEHHBIMH HayKaMu;

. packpbIBaTh Ha IpUMEpPax MOJOKEHU TEOPUH XUMUUYecKoro crpoeruss A.M. bytiiepoBa;

. noHuMath (pusudeckuii cmeicn [lepuoamdeckoro 3akona J[.M. MenzeneeBa u Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKHX
AJIIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT NEKTPOHHOTO CTPOEHUS aTOMOB;

. OOBSACHATH NPUYMHBI MHOTO0Opa3Hsl BEIIECTB HA OCHOBE OOIMX MPEACTAaBIEHUIN 00 UX COCTaBE U CTPOCHUH;

. MIPUMEHSITH MPaBUIa CUCTEMATHUECKON MEKIyHAPOIHON HOMEHKIIATYPHI KaK CPE/ICTBA PA3IUYEHUS U UICHTU(PUKAIIMU BEIIECTB MO UX COCTaBy U
CTPOCHUIO;

. COCTaBJISATh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (POPMYITBI OPraHMUECKUX BEUIECTB KaK HOCUTENe HHPOPMAIIH O CTPOCHHUH BEIIECTBa, €0 CBOWCTBAX
Y TIPUHAJIC)KHOCTHU K ONIPEIETICHHOMY KJIACCY COCTMHEHU;

. XapaKTEepU30BaTh OPraHMUECKHUE BELIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, yCTAHABIMBATh IPUUYNHHO-CIIE/ICTBEHHBIE CBSI3U MEX 1Y JaHHBIMU
XapaKTEePUCTUKAMU BEIIECTBA;

. MPUBOAUTH TPUMEPHl XUMUUYECKUX PEAKIMM, pacKpbIBAIOIIMX XapaKTepHbIE CBONCTBA TUIMYHBIX MPEICTABUTENIEH KJIACCOB OPraHMYECKUX
BEIIIECTB C LETBI0 UX WACHTU(UKAIINN U O0BSICHEHUS 00JIaCTH MPUMEHEHHS,;

. MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUUYECKUX PEaKlUii Ha OCHOBE 3HAHUM O TUMaX XMMHUYECKOW CBSI3M B MOJIEKYJIaX PEareHTOB U UX
PEaKIMOHHON CITOCOOHOCTH;

. WCIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOSHUHU M XUMHUYECKHX CBOMCTBAaX BEMIECTB /IS 0€30MaCHOTO MPUMEHEHHUS B TPAKTUYECKOHN IeITeTbHOCTH;

. MIPUBOUTH MMPUMEPHI MPAKTUIECKOTO UCIIOIB30BAHMS MTPOIYKTOB MEpepadOTKH HEPTH U MPUPOTHOTO Ta3a, BEICOKOMOJICKYIISIPHBIX COSAMHEHUI

(HOJII/I3TI/IJIGH3, CHUHTCTUYCCKOI'O KaydyKa, allcTaTHOT'O BOHOKHa);



. IIPOBOJUTH OIIBITHI 110 PACIIO3HABAHUIO OPraHUYECKUX BELIECTB: INIMLEPHUHA, YKCYCHOM KUCIOTHI, HEIPEAEIbHBIX KUPOB, TIIIOKO3bI, Kpaxmaa,
0€JIKOB — B COCTABE MUILEBBIX MPOJYKTOB U KOCMETUYECKUX CPEACTB;

. BJIJICTh MPABHJIAMH U IIpueMaMy 0€30MacHO paboThl C XUMHUYECKHMMH BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM;

. YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTHM XUMMUYECKOW pEakUUd U CMEUICHHS XHMHUYECKOTO PABHOBECHsI OT PA3IUYHBIX (PAKTOPOB C IIEIIBIO
OINpEelIeICHUS ONTUMAIBHBIX YCIOBUN IPOTEKAHUS XUMUYECKUX IIPOLIECCOB;

. IIPUBOJUTH IIPUMEPBI THIPOIN3a COJIEH B IIOBCEAHEBHON KU3HU YEJI0OBEKa;

. IIPUBOJUTH IIPUMEPBI OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKUMil B IPUPOJE, INPOU3BOJACTBEHHBIX IIPOLIECCAX U KU3HEACATEIBHOCTH
OpraHU3MOB;

. MPUBOAUTH PUMEPBI XMMUYECKHUX PEaKINi, paCKPBHIBAIOLINX O0IINE XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJNIOB U HEMETAJLIOB;

. IIPOBOJIUTH PACUETHl HA HAX0XKJECHUE MOJIEKYJISIpHONW (OPMYIIbI YIIIEBOAOPOAA MO MPOJYKTaM CrOpPaHUs M IO €ro OTHOCUTENILHOW INIOTHOCTH U
MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOJAIIUX B €I0 COCTAB;

. BJIaJIeTh NIpaBUJIaMH 0€3011acHOI0 OOPAIEHUs C €JKUMH, TOPIOUUMH U TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMU ObITOBOM XMMUU;

. OCYIIECTBIISTH MOMCK XUMHUECKOW MH(POPMALINY 110 Ha3BaHUSAM, HIICHTH(UKAaTOpaM, CTPYKTYPHBIM (popMyJiaM BEIIECTB;

. KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH XMMHUYECKYI0 MH()OPMALMIO, COJIEPKAIyIOCsl B COOOIICHUAX CPEICTB MaccoBOW MH(OpMaLuy,

pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKHU 3PEHHS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B IIEJISIX BBISBICHUS ONIMOOYHBIX CYKICHUM U
(dbopMupoBaHUs COOCTBEHHOM MO3UIINY;

. MIPEJICTABIATh IYTH PEIICHUS TJIO0ATBHBIX MPOOJIEM, CTOSIIUX IMEpe] YSIIOBEYSCTBOM: IKOJOTUYCCKUX, YHEPIEeTHUECKUX, CHIPhEBBIX, U POIIb
XUMHH B PEIICHUU ITHX TIPOOIIEeM.

Conep:xanue y4e0OHOIro MaTepuasia

Tema 1. Baxxuenume 3aK0HBI U TIOHATHS XUMUAN

3HaTh:
oTpesieNieHUe 3aKOHA COXPAaHEHUSI MAcChl BEIIECTB U 3aKOHA TTOCTOSTHCTBA COCTaBa, UX MPaKTUUECKOe 3HaueHue. FIMeTh mpencTaBieHue O BElecTBax
MOCTOSIHHOTO U MEPEMEHHOT0 COCTaBa. 3HATh O B3aUMOCBSI3U 3aKOHA COXPAHEHUSI MacChl BEIIECTB U 3aKOHA COXPAHEHUS U TIPEBPAIICHUS YHEPTUH.

YMeTs:
pa3rpaHuYNBaTh MOHSATHE «XUMUYECKUN DIIEMEHT» U «IIPOCTOE BEIIECTBO», MPOBOIUTH CAMOCTOSATEIbHBIA MOUCK XUMUYECKOU NH(GOPMAIINU; UCTIONB30BaTh
MpUOOpPETEHHBIC 3HAHUS JJI1 KPUTHIECKON OIIEHKH TOCTOBEPHOCTH XUMUYECKOU MH(OPMAIINH, TTOCTYTAIOMIEH U3 Pa3HBIX HCTOYHHUKOB.

Tema 2. HCpI/IOIlI/I‘-ICCKI/Iﬁ 3aKOH U NCPUOANYICCKAsA CUCTEMA XUMHUYCCKUX 3JICMCHTOB I[ H. MenaeneeBa Ha OCHOBE CTPOCHUA aTOMaA.

3HaTh:
Atom. M30TomBl. ATOMHBIE OpOHTANIN. DIEKTPOHHAs KiIacCu(PuKamus JIeMEHTOB (S-, P- 2eMeHThI). OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB
MEePEXOAHBIX AJIEMEHTOB. [lepuoanyeckuii 3aK0H U NEPUOANYECKAS] CUCTEMAa XUMUYECKUX 3JieMeHTOB J[.1.MeHeneeBa, X MUPOBO33PEHYECKOE U HAYYHOE



3HAYECHHE, OCHOBHBIC XUMUUYECKHE MIOHATHS: BEIIECTBO, XUMUUECKHH 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCHTEIIbHASI aTOMHAsI K MOJICKYJISIpHAsl Macca, MOH, U30TOIl,
MEPUOINYECKUI 3aKOH.

VMmeTs:

Ha3bIBATh: BEIIECTBA MO “TPUBHAIILHON U MEXIYHAPOJAHOW HOMEHKIIATYpE, ONPEAEIATh: 3apsii MOHA. XapaKTepU30BaTh: AJIEMEHTHI MaJIbIX MIEPUOJIOB 0 UX
nosioxkeHuto B [1C, MpoBOIUTH: CAMOCTOSTEIBHBIN MTOMCK XUMUYECKOW HH(DOPMAIIMH C UCTIONH30BAHUEM PA3TUYHBIX HCTOUYHUKOB. Mcionp30BaTh
MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYCCKON ACSITETLHOCTH U TIOBCETHEBHOM JKU3HU.

Tema 3. CtpoeHue BemiecTna
3HaTh:

KoBanenTHas CBsA3b, €€ PA3HOBUIAHOCTU U MCXAaHHU3MbI O6paSOBaHI/I$I. CreneHb OKHCICHHUS U BAJICHTHOCTh XMMUUECKHUX dJIeMeHTOB. MoHHas cBa3b. KaTnoHEBI 1
aHUOHBI. MeTamnuecKas CBI3b. BOI[OpOI[HaH CBsI3b. Enunas npupoaa XUMHYCCKHUX cBsa3eil. KauecTBeHHBIM W KOJTUYECTBEHHBIH COCTaB BeliecTBa. BemectBa
MOJICKYJISIPHOT'O U HEMOJICKYIISIDHOT'O CTPOCHHUA. KpI/ICTaHHI/I‘leCKI/Ie PCIICTKHU. YucTtele BelecTBa U CMECH. Crioco051 pa3saciICHUA cMecell M MX HUCITOJIb30BaHHE.

YMmers:

Ha3bIBATh: BEIIECTBA M0 “TPUBUAIBHON M MEKIYHAPOTHOW HOMEHKIIATYPE, OMPEACISATE: TUII XUMUYECKOU CBS3H B COSTMHCHUSX, OOBICHSITH: IIPUPOIY
XUMHYECKOH CBsI3H (MOHHOM, KOBAJICHTHOW, METAJUTHYECKOH ), POBOJUTH: CAMOCTOSTEIHbHBIN TOMCK XUMUYECKONW HH(OPMAIIUN C HCIIOIH30BAHHEM Pa3TUIHBIX
MCTOYHHUKOB. Mcrionb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHS B IPAKTUUYECKOMN JEATEIHLHOCTH U MMOBCETHEBHON KU3HH. J[eMOHCTpauu: TaOIuIlbl, MOJIEIIH,
«Xumuueckas cBs3b» U «CTpoeHNe HEOPraHMYECKUX BEIIECTB», MOJENHU KpUCTauInuecKux perretok. [Ipaktudeckast pabota Ne 1 «[Ipuroroienue pacTBOpoB
C 33/IaHHOM MOJISIPHON KOHIIeHTpaluei» KonTponbHas padoTa o remam 1-3

Tema 4. XuMuueckue peakium.
3HaTh:

Krnaccudukanys XuMHUECKHUX peakliuii B HEOPraHMUeCKON M OpraHn4ecKoi XMMHHU 0 pa3IM4HbIM Npu3Hakam. OcoOOEHHOCTH peakluii B OPraHUYECcKOM
xumuH. Peakiinn noHHOro oOMeHa B BOJIHBIX pacTBOpax. [ 'Maponn3 HeopraHM4eCKUX U OpraHnyeckux coenHeHni. Cpesia BOJHBIX pacTBOPOB: KHCas,
HelTpanbHas, menovyHas. Bogopoausiii mokasarens (pH) pactBopa. Mctunnblie pacTBopsl. CriocoObI BbIpaKeHHs! KOHIIEHTPALMKM PaCTBOPOB: MAcCOBAst A0S
pPacTBOPEHHOr0 BelecTBa. Jlucconnanys 31eKTPOIUTOB B BOJHBIX pacTBopax. CuibHbIe U ciaOble 21eKTpoiIuThl. [IoHATHE 0 KOJIOnAax U UX 3HaYeHHe (30114,
renn). TernoBoi 3@ dext xumuyeckoit peakimu. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakini. CKOPOCTh PEaKIINH, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (DaKTOPOB.
Karanuzarops! u xkatanus. [IpencraBnenue o pepMeHTax, Kak OMOJIOTHYECKUX KaTaau3aTopax 0elKoBoi mpuposl. OOpaTuMocTh peakiuil. XuMHUecKoe
PaBHOBECHUE U CIIOCOOBI €70 CMEIIECHHUSL.

YMeTs:



Ha3bIBaTh: BEIIECTBA MO “TPUBUAIBHON M MEXKIYHAPOIHOW HOMEHKJIATYPE, ONPEACIISITh: XapaKTep CPelbl B BOJHBIX PACTBOPAX, OKUCIUTEIb,
BOCCTaHOBUTEIb, O00BACHATh: 3aBUCUMOCTh CKOPOCTH XMMHYECKHUX PEaKIHi U MOJI0KEHUS X MMHUUECKOr0 PABHOBECHUS OT Pa3INYHbIX ()aKTOPOB, TPOBOAUTD:
CaMOCTOSITENIbHBIM MOMCK XUMHUYECKOW MH(pOpMAIMU C HCIOJIb30BAaHHUEM pPa3IMYHBIX HCTOYHHMKOB. VICIoNb30BaTh MPHUOOpETEHHBIC 3HAHUS U YMEHHS B
HpaKTquCKOﬁ ACATCIIBHOCTU U HOBCGHHGBHOﬁ KU3HU OJIA OG'LSICHGHI/ISI XHUM. SIBJICHI/Ifl, MMPOUCXOOAIIHUX B 6LITy " Ha MMPOU3BOACTBE U IJIA SKOJIOTMYCCKU
rpaMOTHOI'O MOBCACHUA B Opr)KaIOL[Ief/’I cpeac, a TaKKC IJId OUCHKHA BJIWAHHA XUM. 3arpA3HCHUSA Opr)K&IOH.[CfI CpCAbl Ha OpraHr3M 4YCJIOBCKA U APYIUC KUBBIC
OpraHu3MBl, U OXPAaHbl OKPYKAIOLIEH CPEAbl OT POMBIIIIEHHBIX OTXOI0B.

JleMOHCTpaluu: peakiuu 3K30- U SHAOTepMUYECKue; K/PuiibM « X UMUYECKUE PEeaKIIMH HEOPTAaHMUECKUX BEIIECTBY, BIUSIHUE HA CKOPOCTh XUMUYECKON
peaxknuu: a) KOHUEHTPALKU, 0) MOBEPXHOCTH UX CONPUKOCHOBEHHUSI, B) TEMIIEPATYyphl; I') KaTajau3aTopa. BiusHue TeMneparypbl Ha CMEIIEHHE XUMHUYECKOTr0
paBHOBecus npu okuciienuu okcua azora (I1) B okeun azora (1V) kucnoponom; Katanutuueckoe pa3ioxeHue nepokcuaa BOAOPOIa B MPUCYTCTBUHM HOHOB
MeIH UK KaTanas3bl. DJIEKTPOIPOBOAHOCTD TBEPIBIX, )KUAKUX B-B, PACTBOPOB C PA3IUYHBIMU BUJAMU CBSI3U, XUMUYECKUX PEAKIIUN TUIPOIH3a CONeH pa3HbIX
tunoB. [IpakTnyeckas pabora Ne 2 «BnusiHue pa3nudHbix (PakTOpOB HA CKOPOCTh XUMUYECKOU peakium». [Ipaktudeckas pabora Ne 3. Pemenue
AKCIIEPUMEHTAIbHBIX 3a7a4. KoHTposibHas padoTa 3a oyiyroaue.

Tema 5. MeTtaiuibl.

3HaTh:

XapaKTEPUCTUKY METAJJIOB KaK XMMHUYECKHUX 3JIEMEHTOB 110 MOJIO0KEHUIO B IEPUOANUECKON CUCTEME U CTPOCHUH aTOMa U KaK MPOCTBIX BELIECTB (110 TUILY
CBSI3M U KpUCTAJUIMUECKOM pemeTk ). CTpoeHHe aTOMOB XMMUYECKHX 3JIEMEHTOB - METAJLIIOB, 00pa3yroIIMX IJIaBHbIE U TOOOYHbIE TOATPYIIIBI IEPHUOIUIECKOM
cuctremsl J. 1. Menneneesa (Il - IV nepuozst). 3aBUCUMOCTD CBOMCTB METAJIIOB OT CTPOEHUS UX KpUCTAINIMYECKUX pemieTok. OOuue pusnieckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BellecTB MeTauioB. CoelMHEHNs METAJIJIOB, U3MEHEHHE COCTaBa KUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THPOKCUIIOB
XMMHUYECKHX 3JIEMEHTOB MMOOOUYHBIX MOArpYMI Nepuoandeckoii cuctems! [. . MenaeneeBa (Ha npumepe coeuHeHU XxpoMma). [lpumeHenne Metamios u
CIJIAaBOB B HAPOJIHOM XO03sHCTBE, 001111e CrIocOObI MOTyYeHHUs METAJUIOB, OCOOEHHOCTH MPOU3BOJICTBA HEKOTOPBIX U3 HUX B IPOMBILIIEHHOCTH.

YMeTs:

Ha3bIBAaTh: BE€UICCTBA I10 “TpI/IBI/IaHBHOI\/’I” n Me)KHYHapOﬂHOﬁ HOMCHKIJIATyp€, ONIPCACIIATh: TPUHAIJICKHOCTD BEHICCTB K PA3JIMYHBIM KJIaCCaM,
XapaKTCPHU30BaATh: 06HII/IC XUMHYECKHE CBOMCTBA MCETAaJlJIOB, BBIIIOJIHATDH XUMHAYICCKHM OKCIICPUMCHT: 110 ITOJTYUCHHUTIO COC]IHHGHI/IP'I MCTAJIJIOB U pacyeTa
BO3MOXXHOTI'O BbIX0Ja IMPOAYKTA pCaKInn, MPOBOANTE: CaMOCTOSITEILHBIN ITOMCK XMMHYCSCKON I/IH(i)OpMaIII/II/I C UCITOJIB30BAHUEM Pa3JINYHBIX UCTOYHUKOB.
Hcmons30BaTh HpI/IO6peTeHHLIe 3HaHWA U YMCHUA B HpaKTquCKOfI JCATCIIBHOCTH 1 HOBCG}IHGBHOﬁ KU3HU JJIA OOBSACHEHHS XUM. SIBJ'IeHI/II\/’I, IMPOUCXOOAIIUX B
6BITy 1 Ha MMPOU3BOACTBE U JI SKOJIOTMYCCKH I'PaMOTHOI'O ITIOBCICHUS B Oprma}omeﬁ cpeac, a TaKXKE JI1 OUCHKH BIIMAHWA XHUM. 3arpA3HCHU A OKPY)KaIOHICﬁ
CpCAbl HA OPraHU3M YCJIIOBCKA U JPYTUC KUBBIC OPTaHU3MBI, JJISI OXPAaHbI oxpyxcaromeﬁ CpCAbI OT ITPOMBIINIJICHHBIX OTXOJ0B. I[CMOHCTpaL[I/II/IZ O6pa3I_U>I
MCTAJIJIOB, BUACOACMOHCTPALIUN JJICKTPOJIN3d, XUMHUYICCKUX CBOICTB METaJIIOB HpaKTI/I‘{CCKaH pa60Ta Ne 4 « Pemenne 9KCIICPUMCHTAJIbHBIX 3a/]a4 I10 TCMC
MeTtannbi» HpaKTI/I‘-ICCKaﬂ paGOTa Ne 5 « Pemenne MPAKTUYCCKUX PACYCTHBIX 3a1a4 Ha BO3MOXKHBIH BBIXOJ NPOAYKTa pCaKIumn». 3auer mo TeMe «MeTalIb

Tema 6. Hemerasuisl.



3HaTh:

Hemertanbl. OKUCINTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUITMYHBIX HEMETAJIOB (Ha IPUMEPE BOJIOPOIa, KUCIOPO/ia, TaJOreHOB U cepbl). O01mas
XapaKTepUCTHKA MOATrPYIIILI raioreHoB (0T ¢ropa 10 Hoaa), yriepojaa, a3oTa, kuciopojaa. baaropoansie ra3sl. Coennnenus HemetauioB, CepHasi, a30THAS
KHUCJIOTBI.

YMeTs:

Ha3bIBaTh: BEUIECTBA MO “TPUBHAIILHON M MEXKIYHAPOJIHON HOMEHKJIATYpeE, ONPEAesaTh: MPUHAIIICKHOCTh BEIIECTB K Pa3IMYHBIM Kjlaccam,
XapaKTepU30BaTh: OOIINE XUMUYECKHE CBOMCTBA HEMETAJNIOB, BBITOJHIATh XUMHUYECKHIA SKCIIEPUMEHT: 110 MOJTYYCHHIO Ta30B, IPOBOJIUTh: CAMOCTOSTEIILHBII
MOMCK XUMHUYECKOW HH(pOpPMAIMU C HCIOJIb30BAaHUEM PAa3IMYHBIX HUCTOYHHKOB. Mcronb3oBaTh NpHOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTUYECKON
NEeSITeIbHOCTH U TTOBCETHEBHOM JKU3HU ISl OOBSACHEHUSI XUM. SIBICHHUH, TPOUCXOIAIIUX B OBITY M Ha IPOU3BOJICTBE U JIJISl DKOJIOTUYECKU TPAMOTHOTO
MIOBEJICHUS B OKPYXKAIOLIEH Cpefie, a TAKKE JJI1 OUEHKH BIMSHUS XUM. 3aIPA3HEHUS OKPYKAIOIIEH cpe/ibl HA OPraHU3M YeJIOBEKa U IPYTrUe KUBbIE OPraHU3MBbI,
JUTSL OXpaHbl OKPYKAIOIIEH Cpelbl OT MPOMBIIUIEHHBIX O0TX0I0B. JleMOoHCTpauu: o0pasiisl HEMETAIIIOB, COSTUHEHUIT HEMETAIIOB, BUI€0(ParMeHThI O
XUMHYECKHX CBOMCTBAaX HeMeTauioB. [Ipaktuueckas padbota Ne 6 «Permrenne sxcriepuMeHTanbHBIX 3a/1a4 1o Teme Hemeramiey KoHTponbHas pabota mo Kypcy
xumu 11 kacca.



Y4yeOHO-TEMATHYECKUH IJIAH.

No HaumenoBanue tem Koin-Bo dopma KOHTPOJIsS
n/m 4acoB
[IpakTnueckue KonTtpoJsibHbie
paboThI paboThI
1  |IIoBTOpenue 2
Tewma 1. Baxxnelimne noHATHS U 3aKOHBI XUMHUU 2 1
Tema 2. [lepuonuueckuii 3akon u [ICXD /1. . MenneneeBa Ha )
OCHOBE yUYEHHS O CTPOEHUS aToMa.
4 |Tema 3. CTpoeHue BeIIECTBA. 9 1 1
5 Tema 4. XuMHYeCcKUe PEaKIIiH. 14 1 1
6 |Tema 5. Meramisbl. 13 1
7 |Tema 6. Hemerasminl 8 1
8 |Tema 7. I'eneTnueckas CBs3b HEOPTAHUYECKUX U OPTaHHUECKUX 13 4 1
BemecTs. [IpakTnkym
Hroro: 66 6 6




