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PaGouasi nporpamma y4e0HOTro mpeamera
[NosicauTenbHAs 3aMHMCKa

Hacrosias paGouast mporpaMma o xumuu Juis yyamuxcst 11 A kiacca cocTaBieHa Ha OCHOBE
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNbHOIO CTAHJApTa CPEIHETr0 00IEero 0Opa3oBaHus
(mpuka3 MuHuctepcTBa 06pa3oBanus U Hayku Poccuiickoit deaepanuu ot 17.12.2010 Ne 1897, ¢
U3MEHEHUSIMHU, BHECEHHBIMH NpHKa3oM MuHHCTEpcTBa 00pazoBaHus U HayKu Poccuiickoit deneparyu ot
31.12.2015 Nel577;), [lpumepHoii ocHOBHOI 0Opa3oBaTensHON porpaMmMbl MBOY I'nmuazust Nel7/
[cocT. M.A. AdanacseBa]. — M.: [Ipocsemenue, 2017.rof., K yaeOHUKAM IO XUMUHU TSI
obmeobpaszoBarenpHbIX mKod [.E. Pymutuc, @.I'.®enpaman M.: « Xumusl0 knacey, «Xumusl 1 kmacey
Mocksa «IIpocBemnienue »,2018 r.), paccuutanHoii Ha 34 yaca B rox (1 yac B HeZemIO)

VYueonuk Astopsl: [.E. Pymsuruc, @.I'.®enpaman « Xumus. 11 xmaccy, yaeOHUK 1715t

obmeodpaszoBatenbHbIx opranuzanuii M.:«IIpocsemenne « 2018 r. PekomennoBano MuHucTepcTBOM

oOpa3oBanus 1 Hayku Poccuiickoii @enepariui.



[Lnanupyemble pe3ybTaThbl H3yYeHUs Y4eOHOr0 Kypca
JInuHOCTHBIE, MeTanpeIMeTHbIE M MIPeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS Y4eOHOr0 mpeaMeTa
Xumus 11kaace
JIMYHOCTHBIE pe3yabTaThl - y 00yJaomuxcs OyayT copMupoBaHbl YMEHHS:

0CO3HABATh €AMHCTBO U IEIIOCTHOCTH OKPYIKAFOIIET0 MHPa, BO3MOXKHOCTH €T0 TIO3HABAEMOCTH
U 00BSICHUMOCTH Ha OCHOBE TOCTHKEHUI HAYKU;

CTPOUTH COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHNE HA OCHOBE M3YUYECHHBIX (DAKTOB;

0CO3HaBaTh MOTPEOHOCTH ¥ TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHUCIIE U B PAMKaX,
CaMOCTOSITENTEHON JEATEIIEHOCTH BHE IIIKOJIBI;

OLICHHBATH MOBEJACHUE C TOUKU 3PEHHSI XUMUYECKON O€30MacHOCTH (TEKCThI U 3aJJaHus) U
YKU3HEHHBIC CUTYaIIUU C TOYKHU 3peHHs 0€30MacHOro 00pasa ®KU3HU U COXPAHEHUS 370POBbS;

OLIEHUBATh HKOJIOTUYECKUIN PUCK B3aHMOOTHOIIEHUH YeIOBEKa M MIPUPO/IBI.

(OpMHPOBATH IKOJOTHYECKOE MBIIUICHHE: YMEHHE OLIEHUBATH CBOIO JESTEIHHOCTD U
MOCTYTKHU APYTUX JIFOJIEH C TOUKH 3pEHUs COXPaHEHUsI OKPY KaIOLIeH cpeibl - rapaHTa >KM3HHU U
Onarormnoyuus JItojeil Ha 3emiie;

0CO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX,
PEIUTHO3HBIX, AaTEHCTUIECKUX, KYJIbTYPHBIX TPATUIHA, KOTOPHIE OTIPEICISIIOT Pa3Hble OObICHEHHS
MPOUCXOSIIEr0 B MUPE;

YUUTHCS TPU3HABATH MPOTHUBOPEUYHUBOCTH M HE3ABEPIIEHHOCTh CBOMX B3TJISA0B HA MUD,
BO3MOXHOCTb X U3MEHEHHUS,;

YUUTHCS UCTIOIH30BATH CBOU B3TJIAIBI HA MUD [T OOBSICHEHUS Pa3IMUHBIX CUTYaIUH,
pelIeHrs BOSHUKAIOMIUX MPo0OeM U U3BJICUEHUS KU3HEHHBIX YPOKOB;

OCO3HABaTh CBOM MHTEPECHI, HAXOAUTh U U3ydaTh B yUEOHHKAX M0 Pa3HBIM MpeaMeTaM
MaTepuai (M3 MaKCUMyMa), UMEIOIIUI OTHOILIEHNUE K CBOMM MHTEPECAM;

UCIIOJIB30BaTh CBOM MHTEPECHI ISl BBIOOpA MHAMBHIYaTbHON 00pa30BaTEIbHON TPACKTOPUHU
MOTEHIIMAIBHON OyayIieit mpodeccuu U COOTBETCTBYIOMIETO MPOPUILHOTO 00pa30BaHNUs,

npuoOpeTaTh OMBIT YYaCTHUs B JeNaxX, MPUHOCAIINX MOJb3Y JIOISIM;

YUUTBCS CAMOCTOSATENIBHO BHIOMPATh CTHIIb TIOBEACHNUS, IIPUBBIYKH, 00ECIIEUNBAIOIINE
0e30IacHbI 00pa3 KU3HU U COXPAaHEHUE 37]0POBBS — CBOCTO, & TaKXkKe OJM3KUX JIFOIeH U
OKPYKarOIINX;

YUUTBHCS CAMOCTOSITENILHO MPOTUBOCTOSITh CUTYAIIMSIM, IPOBOLUPYIOIIUM Ha MOCTYIIKH,
KOTOpbIE YTPOXKAIOT OE30MACHOCTH U 37I0POBBIO;

BBIOMPATH IMOCTYIIKH, HAIIEICHHBIE HA COXpaHEHHE U OepeXHOe OTHOIICHUE K TIPUPOJIE,
0COOEHHO >KMBOM, N30eras MPOTUBOMOIOKHBIX TOCTYIKOB, IOCTETIEHHO Y4ach U OCBauBasi CTPATETUIO
paIMOHANTBHOTO TPUPOIOTIOIH30BAHUS;

YUUTBCS yOEXKIaTh IPYTHX JIIOJeH B HEOOXOIMMOCTH OBJIaJICHHS CTpaTerueil paroHaIbHOTO
IPUPOAOTIOIH30BAHUS;

UCIIOJIb30BaTh YKOJIOTUYECKOE MBIIIJICHHE JIJIsl BBIOOpa CTpaTeruu cOOCTBEHHOTO MOBECHUS B
Ka4yeCTBE OJJHOU U3 IEHHOCTHBIX YCTaHOBOK.

MeTtanpeamMeTrHble pe3yabTaThl YUYECHUK HAY4UTCS
PerynsatusHbie YV /I:

CaMOCTOSTEIIbHO 0OHAPYXUBATh U (POPMYJIHUPOBATh YUEOHYIO TTPOOIEMY, ONIPENETISATh 11ETh
y4eOHOI JesTeNbHOCTH, BEIOUPATh TEMY MPOEKTa;

BBIIBUTATh BEPCUU PEIICHUS IPOOIEMbI, 0CO3HABATh KOHEYHBIN pPe3yIbTaT, BEIOUPATh U3
NPEIOKEHHBIX U HCKATh CAaMOCTOSTENIHO CPEJCTBA JOCTIKEHHSI LIEIH;

COCTaBJIATH (MHAMBUAYAJILHO WM B TPYIINE) IJIaH PEIICHUS MPOOJIeMbI (BBIMIOTHEHUS
MIPOEKTA);

paboTas 1o 1IaHy, CBEpSATh CBOU JAECHCTBHS C IENBIO U, IPU HEOOXOIMMOCTH, UCIIPABIIATh
OIIMOKH CaMOCTOSITEILHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAHHbBIE KPUTEPUH OLIEHKU;

noI0MpaTh K KaKI0U mpobiieMe (3a7aue) alekKBaTHYIO €l TEOPETUYECKYIO MO/IEIb;




paboTas Mo IpeIOKEHHOMY U CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHY, UCTIOJIb30BaTh HAPSTY
C OCHOBHBIMH U JIOTIOJTHUTENIbHBIE CPEACTBA (CIIPaBOYHAS INTEPATYPA, CIOKHBIE TIPUOOPHI,
KOMIIBIOTED);

IUTAHUPOBATh CBOIO MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

CBOOOIHO TONE30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU M CAMOOIICHKH, UCXOIS U3
IeJTU ¥ UMEIOIINXCS KPUTEPHUEB, pa3iindas pe3yiabTaT U CrocoObl IeicTBUI;

YMETh OLIEHUTH CTETIeHb YCIEITHOCTH CBOSH MHINBHYyaJIbHON 00pa3oBaTeIbHOM
NeSITeNIbHOCTH;

JlaBaTh OlLIEHKY CBOMM JIMYHOCTHBIM Ka4ecTBaM U YepTaM XapakTepa («KaKoB s»), ONpenesTh
HATPaBIIEHUS CBOETO PA3BUTHUS (KKAKUM 51 XOUY CTAaThy», «4TO MHE JIJISl 3TOTO HAJIO CIIEIATh) ).

Ilo3naBarenbuble YV /I

aHAJIM3UPOBaTh, CPABHUBATD, KJIACCU(PHUITUPOBATH M 00001IIaTh (DaKThI U SBIICHUS, BHISBIISTH
MPUYUHBI U CIEJICTBUS MIPOCTHIX SIBICHUN;

OCYILECTBIISITh CPAaBHEHHE, KIIACCH(UKALINIO, CAMOCTOSTENFHO BEIOMpPAsi OCHOBAHUS U
KPUTEPHH IJIs1 YKa3aHHBIX JIOTHYECKUX OTIepaInii;

CTPOUTH KJIACCH(PUKAIMIO HA OCHOBE IMXOTOMUYECKOTO JIeJieHHUs (Ha OCHOBE OTPHIAHU);

CTPOUTH JIOTUYECKOE PaCcCykACHUE, BKIIOYAIOIIee YCTAHOBICHHE MPUIUHHO-CIIEACTBEHHBIX
CBsI3€i;

CO3/1aBaTh CXEMAaTHYECKHE MOJICIU C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK OOBEKTa;

COCTaBJISITh TE3UCHI, PA3IIMYHBIE BUbI TUIAHOB (MPOCTHIX, CIOXKHBIX U T.I1.);

npeoOpazoBbIBaTh HHPOPMAIMIO U3 OJTHOTO BUAA B APYroi (Tabnuily B TEKCT H IIp.);

BBIYUTHIBATh BCE YPOBHU TEKCTOBOW WH(POPMAIINH;

aHAJM3UPOBaTh, CPABHUBATH, KIIACCU(DUITUPOBATH U 0000IIATh MMOHITHS: JaBaTh ONPEEIICHUE
MOHATHSAM Ha OCHOBE U3YUYEHHOT0 Ha Pa3jMyYHbIX MpeaIMeTax yueOHOro Matepuana, OCyIeCcTBIATh
JIOTHYECKYIO ONEPaIlI0 YCTAHOBJICHHS POJIOBUIOBBIX OTHOIICHHI, 0000111aTh TOHATHUS —
OCYILECTBIISAITh JIOTHYECKYIO OIEPAIUIO TIEPeX0/ia OT MOHATHS ¢ MEHBIINM 00BEMOM K TIOHSTHIO C
0OIBIINM 00BEMOM;

CTPOMTD JIOTHYECKOE PacCykAeHHE, BKIIOYAIOIee YCTAaHOBICHHE IPUYUHHO-CIIEACTBEHHBIX
CBSI3CH;

CO3/1aBaTh MOJIEJH C BBIJICJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00bEKTa, MPeoOpa30BHIBATh
MOJIEIN C LIEJTBIO BBISBICHUS OOIIMX 3aKOHOB, ONPEENSIONINX JAHHYIO MPEIMETHYIO 00JIacTh;

MIPEAICTABIATh HHGOPMAIIMIO B BHJIE KOHCIIEKTOB, TaOIUIl, CXeM, IpauKOB;

peoOpazoBbIBaTh HHPOPMAIIHIO U3 OJTHOTO BUA B APYTOM U BEIOMPAThH yIOOHYIO AJis ceOst
dbopMy uKcanuu u npeacTaBiIeHust HHPOPMAIIHH;

MIOHUMAasI TIO3UIIHIO IPYTOTO, PA3InYaTh B €r0 PeUn: MHEHHUE (TOUYKY 3pEHHsI), JOKa3aTeILCTBO
(aprymenTsl), hakThl U T.1.;

CaMOMYy CO3/1aBaTh UCTOYHUKU WH(OPMALIMU PA3HOTO TUMA U JIJIsl PA3HBIX ayAUTOPUH,
coOuroaTh HH(POPMAIIMOHHYIO TUTHEHY U IpaBUiIa MHPOPMALMOHHOW 0€30MacHOCTH;

YMETh UCTIOJIb30BaTh KOMITBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT
JUISL TOCTHKEHHS CBOUX LIETIeH;

KommynukaTuBHble Y VY/I:

CaMOCTOSITENIFHO OPraHN30BBIBATh Y4eOHOE B3aUMOJIEHCTBUE B TpyIIe (ONpeneNaTs o0mmue
IeJTH, pacTpeieNsaTh POJIH, TOTOBAPUBATHCS JPYT C IPYTOM H T.1I.);

OTCTauBasi CBOIO TOUKY 3pEHMSI, IPUBOJIUTH apTYMEHTBI, MOATBEPKas ux pakramu;

B JMICKYCCHUU YMETh BBIABUHYTh KOHTPApTyMEHTHI, iepedpa3upoBaTh CBOIO MBICIH (BIIaJeHHE
MEXaHU3MOM HKBHBAJICHTHBIX 3aMEH);

YUUTHCS KPUTHYHO OTHOCHUTHCSI K CBOEMY MHEHHIO, C TOCTOWHCTBOM IPU3HABATh
OIMMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

MOHUMAs MO3UIUIO APYTOTo, pa3uyaTh B €0 peur: MHEHHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO
(aprymeHTsI), GaKThl U T.1.;

YMETh B3IJISIHYTh Ha CUTYAIUIO C MHOW MO3HUIIMU M JOTOBAPUBATHCS C JIFOABMU UHBIX MTO3HUIINH.
IIpenmeTHble pe3ynbTaThl. 7pe6oaHnus K ypOBHIO MOATOTOBKU yUalTUXcs (BBIITYCKHUKOB)
HaTpaBlIeHbl HA PEATU3aIUI0 JeSTebHOCTHOTO, MPAKTUKO-OPUEHTHPOBAHHOTO U JTMYHOCTHO-




OPUEHTHPOBAHHOTO MOAX0/I0B; OCBOCHUE YUAIIUMUCS WHTEIIEKTYalbHOM U MPaKTHYECKON
NesITeIbHOCTH; OBJIQJICHUE 3HAHUAMU M YMEHUSMU, BOCTPEOOBAaHHBIMH B ITOBCETHEBHOM JKU3HU,
MO3BOJIIOIIMMHU OPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUMMBIMU ISl COXPAHEHUsI OKpY Karoleit
cpelbl U COOCTBEHHOTO 310POBBSL.

VY4eHuK HaydUThCs

3HATh/TIOHUMAThH

Ba)XHEHIIINE XUMUYECKUE TIOHATHS: BEIIECTBO, XUMUYECKHI DIIEMEHT, aTOM, MOJIEKYJIa,
XUMHYECKasl CBSI3b, BAJIGHTHOCTD, CTENIEHb OKUCIICHHUS, YTIIEPOAHBIN CKeleT, (yHKIIMOHATbHAs
rpymnmna, u30Mepusi, TOMOJIOTHs, AJUIOTPOIHUs, U30ToIbl, 0, MOJIIpHBIE Macca U 00bEM, BEIeCTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI, (HE)IIEKTPOIHTHL;

OCHOBHBI€ 3aKOHBI XUMHUH U XuMUYeckue Teopun: 3CM, 3aKOH MOCTOSIHCTBA COCTaBa, 113,
TEOpUsi XUMUYECKOH CBSI3U, CTPOCHUS OPraHUYECKHUX BEIIECTB;

Ba)KHEHIIIME BEIecTBa U MaTepUaibl: CEpPHas, COJISIHAs, a30THAS U YKCYCHas KHCIOTHI, METaH,
STHJICH, alleTUJIeH, OEH30J1, 3TaHOJ, XKHUPBI, MbLIA, TIIOK03a, CaXxapo3a, Kpaxmall, KJIeT4yaTKa, OeNKH,
UCKYCCTBEHHbIE M CHHTETUYECKHE BOJIOKHA, Kay4dyKH, IJIaCTMACChl; METAJUIbI M UX CIUIABBI, LIEJIOYH,
aMMuaK, MUHepajibHble y100peHusl.

yMeTb:

Ha3bIBaTh U3yUYCHHBIE BEUIECTBA M0 «TPUBHATBHOI» WM MEXAYHAPOIHOW HOMEHKIIATYPE;

OTIPEIENIATh: BAJIGHTHOCTh U CTETIEHb OKHUCIICHUS! XUMUYECKUX JIEMEHTOB B BEIIECTBAX, TUI
XUMHYECKOH CBSI3U B COETMHEHUSX, 3aps]] HOHA, XapaKTep Cpe/ibl B BOJHOM PacTBOpeE
HEOPraHUYECKOTO BEIIEeCTBA, OKUCIUTENb/BOCCTAHOBUTENb, TPUHAIJICKHOCTH BEUIECTB K
OIIpEeICIEHHOMY KJIaccCy;

XapaKTepU30BaTh: JIEMEHTHI MaJbIX IEPHOJIOB 110 U3 NojoxkeHuto B [1C, oOuiue xumuueckue
CBOICTBa METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB,
CTPOCHHE U XMMHUYECKHUE CBOMCTBA M3yUYEHHBIX OPTaHUYECKUX BEIECTB;

OOBSICHATH 3aBUCHMOCTH CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUS, IPUPOTY XUMUIECKOMH
CBSI3H, 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMH U MOJIO)KEHNUS XUMUUECKOTI0 PABHOBECHS OT
pa3IUYHBIX (DAKTOPOB;

BBITIOJHATh XUMUYECKHUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHIIINX OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB;

IPOBOJUTH CAMOCTOSATENBHBIA MOUCK XUMUYECKOH HH(GOPMAIMHU C HCIIOIb30BaHHEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX U3JaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WNHuTepHeTa); NCONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIs1 00paOOTKH U Mepeayrl XUMUIECKON
UH(POPMALIMH U €€ TPE/ICTABICHUS B Pa3IMUHBIX (popmax.

Hcnonp3oBaTe NpnoOpeTeHHBIE 3HAHUS M YMEHHUS B IPAKTUYECKOH IEATETHHOCTH U
MOBCEIHEBHOM JKU3HU IS

00BSICHEHHS] XUMUYECKUX SBIICHUH, MPOUCXOIAIINX B MIPUPOJIE, OBITY U HA MPOU3BOJICTBE;

- OTIpe/ieTIeHNs] BO3MOXXHOCTH MPOTEKaHU XMMUYECKHX TPEBPAIICHUI B pa3IMYHbBIX
YCIIOBHSAX H OIIEHKH UX TOCIIEICTBHIA;

9KOJIOTMYECKU IPaMOTHOT'O NIOBEJICHUS B OKPYXKAlOIIeH cpere;

OLICHKH BJIMSHUS XUMHUYECKOTO 3arps3HEHHs OKPY>KaloIeil cpeibl Ha OPraHu3M YelloBeKa U
JpyTHUE KUBBIE OPraHU3MBI;

0€30MacHOro 0OpaIEeHHs C TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH, J1a00paTOPHBIM
o0opyI0BaHUEM;

MPUTOTOBJICHUS PACTBOPOB 33JaHHOIN KOHIIEHTPAIMH B OBITY M Ha TPOU3BOICTBE;

KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XUMHUYECKONH MH(POPMALIMH, TOCTYMAOLIEH U3 pa3HbIX
HUCTOYHUKOB.

[Iporpamma npexycMarpuBaeT popMUpPOBaHUE Y YUAIIUXCS OOIMIEYICOHBIX YMEHUH 1
HABBIKOB, YHUBEPCATBHBIX CIIOCOOOB AESITETFHOCTH U KIFOYEBBIX KOMIIETEHITHI:

YMEHHE CAMOCTOSITETIbHO M MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATEIILHYIO
JeSITENIbHOCTD;

UCIIOJIb30BAaHUE DJIEMEHTOB MPUUYUHHO — CJIIECTBEHHOT'O U CTPYKTYPHO - (YHKIIMOHATIBHOTO
aHalu3a;



OMPCACIICHUC CYITHOCTHBIX XaPaKTCPUCTHUK U3YyHACMOI'O O6’LCKT8.;

. yMEHHUE pa3BEPHYTO 0OOOCHOBBIBATH CY)KJICHUS, AaBATh ONPEACIICHHs, TPOBOIUTD
JI0Ka3aTelIbCTBA;
. OLICHUBAHNE U KOPPEKTUPOBKA CBOETO MOBEJICHUS B OKPYXKAIOLIEM MHUPE.

Coaep:xxkanmue v4e0HOr0 mpeaMera
11kaace (34 9; 14. B HEACIIO)

TeopeTnyeckune 0CHOBbI XUMHUH
Baxneiiline XuMu4yeckue MOHATHA U 3aKOHbl. XHMMHYECKHUI 3JIeMEeHT. ATOMHBIN HOMep. MaccoBoe
yucno. Hyknunel. Pagnonyxnuasl. M30Tonsl.
3aKOH COXpaHEeHUs MAcChl BEIIECTB. 3aKOH COXPAaHEHUs U IpeBpalleHus sHepruu. Jledext macchl.
[epronnueckuii 3ak0H. DIeKTpoHHAs KOHpUrypauus. ['paduyeckas snekrponHas Gpopmyiia.
Pacripenienenuie 3J1€KTpOHOB B aTOMax 3JI€MEHTOB MaJIbIX U OOJIBIINX MEPUOJIOB, S-, p-, d- u f—
asieMeHThl. JIanTaHou1bl. AKTUHOUABI. MICKyCCTBEHHO NOJIyUYEHHBIE JIEMEHTHI. BaneHTHOCTS.
BasienTHBIE BOBMOXKHOCTH aTOMOB. BoJiopogHbIE COEAMHEHUSI.
Crpoenue BeniectBa. MonHast cBsi3b. KoBasieHTHas (MOJsIpHAs U HEMOJISIPHAS) CBSA3b. DJIEKTPOHHAs
dopmyna. Meramunueckas cBsa3b. BomopoaHas cBs3b.
I'uGpuan3anys aTOMHBIX OpOUTATICH.
Kpucramibsl: aToMHbIE, MOJIEKYJISIPHBIE, HOHHBIE, METAJUINYECKHE. DIIEeMEHTApHas slYeHKa.
[Momumopdusm. [Tomumopdusie Mogudukammu. Amtorponws. M3omepus. ['omonorus. XuMudeckuit
CUHTE3.
Xumunyeckue peakuind. OKUCIUTEIBHO — BOCCTAHOBUTEIBbHBIE peakluu. Peakiuu pasnoxxenus,
COEIMHEHMS, 3aMellleHus, OOMeHa. DK30TepMHUUYECKUE U HI0TepMuUudeckre peakuuu. OdpaTumble U
HeoOpaTuMble peakiyu. TernoBoit a¢ ekt peakiun. 3akoH ['ecca. TepMoxuMudeckre ypaBHEHHUS.
Tennora o6pazoBanus. Temnora cropanus.
CKopoCTh XMMHUECKOHN peakuuy. AKTUBUPOBAHHBIN KOMILIEKC. 3aKOH AEHCTBYIOLIMX Macc.
Kunernueckoe ypaBHEHHUE PEAKIIUH.
Karanuz. Karanuzarop. Uaruburtop. ['oMorenHsiii u rereporeHHblit katanu3. Karanutuueckue
peakuuu. Xumuueckoe paBHosecue. [lpunuun Jle [llarense PacTBopsl. JlucniepcHbIE CUCTEMBI.
I'pyGoaucniepcuble cucTeMsl (CycrieH3uH U aMyibeun). Komonaneie pactBopsl (30511). A3p030JIH.
CrniocoObl BbIpa)keHUs! KOHIIGHTPAIMK pacTBOPOB. MostsipHasi KOHIICHTpAIs
(MOJSAPHOCTB ). DNEKTPOIUTHI. DIeKTponuTrdeckas auccouuanus. Crenenp quccouuanuu. Koncranrta
nuccouuanui. Bonopoanslil mokasarens. Peakiiuu nonnoro oomena. ['uiponu3 opraHuueckux
BelecTB. ['uaponus coneld. DneKTpoXuMHIecKue peakiuuu. ['aibBaHUYeCKUN 31€MEHT. DIEKTPOIbI.
Anon. Katoa. Akkymyssitop. TONITMBHBIN 3JIEMEHT. DJIEKTPOXUMHUS. P cTaHIapTHRIX AJEKTPOIHBIX
noreHuuanoB. CrangaptHele yciioBus. CTaHIapTHBINA BOJOPOAHBIN oTeHIMall. Koppo3us MeTaios.
XUMHUECKas U JIEKTPOXUMUYECKass KOPPO3usl. DIEKTPOJIN3 BOAHBIX PACTBOPOB U PACILIABOB.
Heopranuueckasi xumust
Mertainbl. CriocoOslI nostydyeHus MetaiioB. Jlerkue u tsxénple Metasuibl. JlerkormnaBkue u
TyroIuiaBkue MeTaiuibl. Metamunueckue  3iaemeHTol  A- u b-rpynn. Menp. Hunk. Turan. Xpom.
Kenezo. Hukenb. [Inatuna. Criasel. Jlerupyrommue noo6asku. YEpHbie MeTauibl. [[BeTHbIC METAILIBI.
Uyryn. Cranb. JlerupoBannsle cranu. OKcuabl U ruipokcuibl MetaiuioB. Hemetamsl. IlpocTsie
BelllecTBa — HeMeTalIbl. Yriepoa. Kpemuuii. Azot. ®ochop. Kucnopoa. Cepa. @rop. Xiop.
Kucnotusie okcuapl. Kucnoponconepsxaiue kucinotsl. CepHasi KuciioTa. A30THasi KUCIIOTA.
Bonopoanslie coequHeHNs HEMETAJUIOB.
I'enernyeckas cBsA3b HEOPraHMUYECKUX U OPIraHUYECKUX BEILECTB.
XuMHus 4 )KU3Hb
XuMu4eckasi MPOMBIIUIEHHOCTh. XUMHUYECKAsl TEXHOJIOIMS. XUMHUKOTEXHOJOTMYECKUE NPUHIUIIBI
IIPOMBIIUIEHHOIO MOJy4YeHus: MeTauioB. YepHas Mmeramiyprusd. [IpousBoactBo uyryHa. JloMeHHas
neyb. Arnomepanus. [IpousBonctBo cranu. Kucnoponnsiii kouBeptop. be3orxoaHoe nmpousBoiCcTBO.
Xumus B ObiTy. Ilpogyktel mutanus. bertoBas xumusa. Otnenodynble Marepuaibl. JIekapcTBEHHbBIE
npernaparbl. DKOJIOTMYECKU MOHUTOPHUHT. [IpenenbHo 10mycTUMble KOHLIEHTPALMH.
JdemoncTpanuu.
e Mopenu MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAINIMYECKUX KPUCTAIIIMYECKUX PEIIETOK.



e Mojenu MOJIEKYJl HU30MEPOB U TOMOJIOTOB

e PaznuuHble TUIBI XUMUYECKUX PEAKLUHI, BUACOOIBITHl 10 OPraHUYECKON XUMHH.

e OOpa3ipl METALTOB M UX COSAMHEHHUIA, CIUIABOB.

e BsaumopneiicTBre METaIIOB C KUCIOPOAOM, KUCIOTaMH, BOIOM.

e JlokazaTenbcTBO aM(OTEPHOCTH ATFOMHUHUS M €T0 THIPOKCHIA.

e BsaumogeiicTBue Menu H Kejlne3a C KHCIOPOJAOM; B3aWMOJICHCTBME MEOUM U JKele3a ¢
KHCJIOTaMU (CepHasi, COJISIHAs).

e Tlomyuenue ruapoxcunoB meau (L1I) u xpoma (I1I), okcuaa meam.

o BsaumopneiicTBre OKCHIIOB U TUAPOKCHUIOB METAJIOB C KUCIOTAMH.

e JlokazarenscTBO ampoTepHocTH coeauHeHuit xpoma(1ll)

e OOpa3ibl HEMETAIIJIOB.

e Mopenu KpUcTaUIMYECKUX PEHIETOK ainMasa U rpadura.

o [lonyyenne amMmmuaka U XJOpPOBOJOPOJIA, PACTBOPEHUE UX B BOJE, JOKA3aTEIbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEIIECTB.

e (Cxuranue yriass W cepbl B KHUCJIOPOJE, ONPEEICHHUE XHMHUYECKHMX CBOWCTB IPOJYKTOB
cropanusi.  BzauMogelcTBue € MEOpI0  KOHUEHTPUPOBAHHOM  CEpPHOW  KHUCIOTHI,
KOHIICHTPUPOBAHHOW M pa30aBICHHOIN a30THOM KUCIIOTHI.

e OOpa3ipl cpecTB OBITOBOM XMMHUH, HHCTPYKLUHU MO UX MPUMEHEHHIO.

JlabopaTopHble ONBITHI.

1. W3yuyeHue BIUSHUA Pa3TUIHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKHUX PEaKIIUA

2. OrmpeneneHne peakiuu Cpeibl YHUBEPCAIbHBIM UHIUKATOPOM.

3. T'magponus conei.

IIpakTnyeckune padoThl

1. TlpuroToBieHHEe pacTBOPOB C 3aJJaHHOW MOJIAPHOW KOHIIEHTPALIUEH.

2. PemieHue skciepUMEHTANIBHBIX 33714 MO TeMe «MeTabhy

3. Pemenue skcniepuMeHTanbpHbIX  3a1ad no teme «Hemeramibn

[IpakTudeckre pabOTHI CIPYIIHPOBAHBI B OJIOKH — XUMHUYECKHE MTPAKTHKYMBI, KOTOPBIE CITyKaT HE
TOJIBKO CPEJICTBOM 3aKPEIUICHHUS] YMEHHMM M HABBIKOB, HO TAK)K€ U CPEACTBOM KOHTPOJIS 32 KAUECTBOM
uX c(OPMHPOBAHHOCTH.



TeMaTuyeckoe NIaHMPOBaHUE

Homep Tema Kon- | Ilnmanupyem | CkoppekT
BO as jara MpPOBaHHA
4acoB s
(paxTuuec
Kasi) mara
Tema 1. BaxHeiilue XuMHU4YeCKUe MOHATHS U 3aKOHBI 1.09
14
3aKOHBI COXpPAHEHHS MacChl ¥ dSHepruu. Hyxkmmmb.
N3oTonbl. XUMUYECKUI IJIEMEHT.
Tema 2. 4
Ilepuoauyecknii 3aKOH U NEPHOANYECKAsA
cucreMa XumMuveckux jiementon /1. U.
MenpaesieeBa Ha OCHOBE Y4€HHS 0 CTPOCHHH
aTOMOB .
2. Ileproanueckuii 3akoH u Ilepnoanueckas cuctema 1 8.09
xuMu4eckux sjemenToB .M. Menaeneena.
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
XUMUYECKUX DJIIEMEHTOB
3. CtpoeHHe JIEKTPOHHBIX 000JI0YEK aTOMOB 1 15.09
XUMHUYECKUX 3JIEMEHTOB
4. [TonoxeHue B nepuoAMYECKOr CUCTEME BOJIOPOJA. 1 22.09
JTAHTAHOWJIOB U aKTUHOMJIOB.
5. BanentHocTs. BaneHTHbIE BO3MOXXHOCTH U 1 29.09
pa3Mepbl aTOMOB XUMUYECKHUX AJIEMEHTOB
Tema 3. | Crpoenne BemecTBa. 3
6. Xumnueckas cBsi3b. IoHHAs U KOBaJIEHTHAs 13.10
XUMHUYEecKue cBsa3u. Mertannuueckas. Bogoponnas
CBSI3b.
7. [IpocTpancTBeHHOE CTPOCHHE MOJIEKYI. 1 20.10
8. Tunel kpucTamMueckux pemeTok [Ipuannsl 1 27.10
MHOT000pa3ust BeIeCTB
Tema 4 | XumMu4ecKkue peakumu. 3
9. Kinaccudukanus XuMUIeCKHX peaKIIiid. 1 3.11
10. CkopocTs xuMHuecKux peakuuid. Karanus. 1. 10.11
11. XHUMHYECKOE PABHOBECUE U YCIIOBUS €r0 1. 24.11
CMEILICHUSI.
Tema 5. | PacrBOpbI. 5
12. HucnepcHbie cucteMbl. JlMCTIepCHBIE CUCTEMBI B 1 1.12
pHUpoJIe.
13. CriocoObl BbIpaXeHHs1 KOHIIEHTPALMN PaCTBOPOB. 1 8.12




14. [Ipaktuyeckas padora Nel « IIpurotoBnenue 1 15.12
pacTBOPOB C 33JJaHHOW MOJIIPHOMU
KOHIIEHTPALUE.»

15. DnekTponrTrYecKas Aucconnanys. BogopoaHsrit 1 22.12
mokasarenb. Peakiuu HOHHOTO oOMeHa.

16. I'maponu3 opraHuYeCcKUX U HEOPTraHUYECKUX 1 29.12
COEIMHEHUH.

Tema 6. | DNeKTPOXMMHYECKHE PEAKIHH. 4

17. XUMHYECKHE UCTOYHHUKH TOKA. Psl cTaHAapTHBIX 1 12.01
ANEKTPOJIHBIX MOTEHIINAIOB.

18. Koppo3ust MeTansos u ee npeaynpex/ieHue. 1

DKOJIOrM4eCKHe acleKThl KOPPO3HH. 19.01

19. DIIEKTPOJIU3. 1 26.01

20. KonrtponbHas padora Nel o teme « 1
TeopeTnueckrne OCHOBBI XUMUN 2.02

Tema7 MeTtajibl 6

21. OO01mast XapaKTepuCTHKA M CITIOCOOBI MTOJTyICHUS 1 9.02
METaJIJIOB.

22.. O0630p MeTamnoB N0604HbIX noArpynn (A —u b- 1
IpyIN) NePUOINYECKON CUCTEMbI XUMUYECKUX 16.02
JJIEMEHTOB

23. Mens. Hunk. Tutan. Xpom. [unk. XKeneso. 1 2.03

24, CmiaBbl MeTasuioB. PaboThl yUeHBIX IO CO3/IaHUIO 1. 9.03
CILIaBOB

25. OKCHUIBI ¥ TUAPOKCUIBI METAIIIOB 1. 18.03

26. IIpakTuyeckas padora Ne2 « Pemenue 1. 23.03
SKCIIEPUMEHTAIbHBIX 331a4 10 TeMe «MeTallbl»

Tema 8. | Hemerasibl. 5.

27. 00630p cBoiicTB HeMEeTAITOB. OKHCIUTEIHHO- 1
BOCCTaHOBUTEJIbHBIE CBOMCTBA TUITUYHBIX 30.03
HEMETAJIJIOB

28.. OKcubl HEMETAIIJIOB U KUCIIOPOJCOACpIKAIIINE 1 13.04
KHCJIOTBI
BogopoaHbie coenHEeHNST HEMETAIOB

29. I'enernueckas CBSI3b HEOPraHUYECKUX u 1 20.04

OpraHNYCCKUX BCIICCTB.




30.

[Ipaktuyeckas pabora Ne3  « Pemenue

HKCHEPUMEHTANIBHBIX 33714 110 TeMe «Hemeramb» 27.04
31. KontponbHast  pabora Ne2 mo  Teme 4.05
HEOpTraHWYECKasi XUMHUSI.
Tema 9. XuMHus 4 )KU3Hb.
32 X¥MHS B TPOMBIIIJIEHHOCTH. 11.05
33. Xumus B OBITY. 18.05
34. Hrorosslii ypok

25.05




«COI''TACOBAHO» «COT'JIACOBAHO»

Ha 3aceganun HIMO 3aM. AHpeKkTopa no YBP
nporokosa Ne__ 1 o wgp ety SO

ot «30»asrycr 2021r. A Boeveecs /
Pykosoaurean IIIMO «2o »_ B ¢ 20Zr.

Anekcaxuna U.A
/ (:é /



MYHUIUIIAJIBHOE BIO/KETHOE OBIIEOBPA30OBATEJIBHOE
YYUYPEXKJIAEHUE I'MMHA3US Ne 17

r. 0. KoponeBa MockoBckoii obyactu

«YTBEPK/JTAIO»

/7Y
Hupexkmop MBOY «l'umnazua Ne 17y ' / '

B.A. I'epacumosa

Ipuxas om «30» aezycma 2021 2. Ne 290

Pa6ouas nporpamma
0 MpeIMEeTHOMY Kypey « XHMHS »
B 115 «kiaacce

2021/2022 yyeOHblii roj

COCTaBl/lTeJ“): yuuTeJb xumnu bypkosa 3.M.

- 1.0 Kopouaes, 2021r.



Paboyasi nporpamMmma y4eO0HOro nmpeaMera
[TosicHuTenbHAS 3anUCKa

Hacrosias pabouas mporpamma o xumu Juis ydammuxcst 11 b kiacca cocraBieHa Ha OCHOBe
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTENILHOIO CTaHapTa CPeIHEro 001ero oopa3zoBaHus
(mpuka3 MunucTepcTBa 006pa3oBanus U Hayku Poccuiickoit deneparmu ot 17.12.2010 Ne 1897, ¢
W3MEHEHUSIMHU, BHECEHHBIMU ITPUKa30M MuHucCTEpcTBa 00pazoBanus U Hayku Poccuiickoit denepanuu ot
31.12.2015 Nel1577;), IlpumepHOI 0OCHOBHOM 00pa3oBaTenbHOM mporpaMmbl MBOY I'mvuazus Nel7/
[coct. M.A. AdanackeBa]. — M.: [IpocBemnienue, 2017.rof., kK ydeOHUKAM 110 XUMUU JIJIS
obmeodpaszoBarenbubix Kol [.E. Pymsutuc, @.I'.@enpaman M.: « Xumus10 kinacey, «Xumus 11 kimacey
Mocksa «IIpocsemienue »,2018 1.), paccuntannoit Ha 34 waca B roj (1 dac B Henemo)

Yueonuk Astopsl: ['.E. Pymsuruc, @.I'.®enpaman « Xumus. 11 kimace», yaeOHUK 1S

o0meoOpa3zoBatenbHbIx opranuzanuii M.:«IIpocsemenne « 2018 r. PekomennoBaHO MUHHUCTEPCTBOM

oOpazoBanus u Hayku Poccuiickoit denepanuu.



IInanupyemble pe3ybTaThl H3yYeHHUS] Y1eOHOTO Kypca
JIM4HOCTHBIE, MeTaNlpe/IMeTHbIE M MIPeIMeTHbIE pPe3y/JIbTaThbl 0CBOEHHUsI y4eOHOI0 mpeIMeTa
Xumus 11kiaace
JInuHOCTHBIE pe3yJbTaThl - y 00yJaronuxcst OyayT copMUpoBaHbl YMEHUS:

OCO3HABaTh €JMHCTBO U IIEIOCTHOCTH OKPY>KAOIIEro MUPA, BOZMOKHOCTH €T0 IM03HABAEMOCTH
U 00BSCHUMOCTH Ha OCHOBE JOCTHKEHHI HAYKH;

CTPOUTH COOCTBEHHOE IEJIOCTHOE MUPOBO33PEHUE Ha OCHOBE M3yUEHHBIX (DAKTOB;

OCO3HAaBaTh MOTPEOHOCTH M TOTOBHOCTh K CaMO00Opa30BaHMIO, B TOM YHCJIE U B paMKax,
CaMOCTOSITENIbHOM 1eATETbHOCTH BHE IIKOJIbBL;

OLIEHUBATh MOBEJICHHE C TOUKH 3PEHHs] XUMHUYECKOW O€30MacHOCTH (TEKCThI U 3aJjaHus1) U
KU3HEHHBIE CUTYAIMH C TOUYKH 3pEHHs 0€30MacHOro 00pasa KHU3HH U COXPAHEHUS 37I0POBbS;

OLICHHMBATh HKOJIOITMUYECKUN PUCK B3aMMOOTHOILIEHUI YeJIOBeKa U MPUPOIbI.

dbopMUPOBATH HKOJIOTMYECKOE MBIIIIIEHUE: YMEHUE OLIEHUBAThH CBOIO JAESITENbHOCTD U
HOCTYIIKU APYTUX JIIOJIEH C TOUKU 3PEHUSI COXPAHEHHUsI OKPYIKAIOIIeH Cpebl - TapaHTa )KU3HU U
Oyraromoiyuust Jitoiei Ha 3emie;

OCO3HaBaTh COBPEMEHHOE MHOr000pa3re TUIIOB MUPOBO33PEHHUs, OOIIIECTBEHHBIX,
PENUTHO3HBIX, AaTEUCTHYECKUX, KYTbTYPHBIX TPAAHUIINMA, KOTOPBIC OMPEENAIOT pa3Hble 0ObICHEHUS
HPOHMCXOSIIETO B MHPE;

YUUTHCS MIPU3HABATH TPOTUBOPEYMBOCTH U HE3ABEPUICHHOCTh CBOMX B3TJISI0B HA MUD,
BO3MOXKHOCTb UX U3MEHEHHUS;

YUUTBHCS UCTIONB30BATh CBOM B3TJISbI HA MUD I OOBSACHEHUS PA3IUYHBIX CUTYAIIH,
peleHus BOSHUKAIOUINX MPOOJIeM U U3BJICUCHUS )KU3HEHHBIX YPOKOB;

0CO3HABaTh CBOM WHTEPECHI, HAXOAUTh U U3Y4aTh B y4eOHUKAX IO Pa3HBIM IpEeIMETaM
MaTepuan (U3 MaKCUMyMa), UMEIOIIMI OTHOIIIEHHE K CBOUM HHTEpECaM;

UCIIOJIB30BaTh CBOM MHTEPECHI 7Sl BRIOOpA MHAMBHIYalIbHOM 00pa30BaTeIbHON TPACKTOPHH
NOTEHIMATBHOM OyTymiei npodeccuu u COOTBETCTBYIOUIETO MPOQUIBHOTO 00pa30BaHuUs;

npruoOpeTaTh ONBIT YYACTHS B JIENIaX, MPUHOCAIIHNX TIOJIB3Y JIIOJISM;

YUUTBHCS CAMOCTOSITENIbHO BBIOMPATh CTUIIb NMOBEACHHUS, IPUBBIYKH, 00ECIIEUNBAIOIINE
0e30MacHbIi 00pa3 JKU3HU U COXPaHEHUE 37I0POBBS — CBOETO, a TaKke OJM3KUX JIIoIeH U
OKpY’KalOIINX;

YUUTBCS CAMOCTOSATENBHO MPOTUBOCTOATH CUTYAIMSAM, TIPOBOLUPYIOIIAM Ha MOCTYTIKH,
KOTOpBIE YTPOXKAIOT OE€30MACHOCTH U 3[J0POBBIO;

BBIOMpATh MOCTYIIKH, HAIIEJICHHbIE HA COXpPaHEHHE U OepeXHOEe OTHOILIEHUE K TPUPO/IE,
0c00eHHO XMBOH, n30erast MPOTUBOIMOJIOKHBIX OCTYIIKOB, IOCTENIEHHO Y4ach U OCBAaUBas CTPATETUIO
paMoOHaIBFHOTO PUPOAONIOIH30BAHUS;

YUUTBHCS yOeXKAaTh JPYTUX JIt0/Iel B HEOOXOJMMOCTH OBJIAZICHHSI CTpaTeTueil palluoOHaIBLHOTO
IPUPOIOTIOTH30BAHUS;

UCIIOJIb30BaTh 3KOJIOTMYECKOE MBIIIJICHHUE JJIsl BBIOOpa CTpaTernu COOCTBEHHOTO NIOBEJICHUS B
Ka4eCTBE OJJHOM M3 IIEHHOCTHBIX YCTaHOBOK.

MeTanpeaMeTHbie pe3yabTaThl Y UCHUK HAYUUTCA
Perynarusnbie YVY/I:

CaMOCTOSITENILHO 00HAPYKUBaTh M (HOPMYITUPOBATh yUEOHYIO MPOOIEMY, OTIPENENATh 1IeNb
y4eOHO! JesTeNbHOCTH, BEIOUPATh TEMY IPOEKTa;

BBIIBUTaTh BEPCUU PEILIEHUS] TPOOIEMbl, 0CO3HABaTh KOHEUHBIN pe3ysIbTaT, BEHIOUpATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEICTBA TOCTHKEHUS LEIH;

COCTABJIATH (MHAMBHYaJIbHO WM B TPYIIIE) TUIAH pEIIeHUs MPOOIeMbl (BBITOTHEHUS
IIPOEKTA);

paboTas 1o IiaHy, CBepATh CBOM JIEHCTBUS C LIETBIO U, IPU HEOOXOIMMOCTH, UCTIPABIATh
OIIMOKU CaMOCTOSITENHHO;

B IMAJIOTE C YUUTEJIEM COBEPIIEHCTBOBATH CAMOCTOATENIBHO BHIPA0OOTAHHBIE KPUTEPUH OLICHKH;

noa0UpaTh K KaX10M mpodieme (3a7a4de) aeKBaTHYIO €l TEOPETHUECKYIO MOJIEIb;




paboTas Mo IpeIOKEHHOMY U CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHY, UCTIOJIb30BaTh HAPSTY
C OCHOBHBIMH U JIOTIOJTHUTENIbHBIE CPEACTBA (CIIPaBOYHAS INTEPATYPA, CIOKHBIE TIPUOOPHI,
KOMIIBIOTED);

IUTAHUPOBATh CBOIO MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

CBOOOIHO TONE30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU M CAMOOIICHKH, UCXOIS U3
IeJTU ¥ UMEIOIINXCS KPUTEPHUEB, pa3iindas pe3yiabTaT U CrocoObl IeicTBUI;

YMETh OLIEHUTH CTETIeHb YCIEITHOCTH CBOSH MHINBHYyaJIbHON 00pa3oBaTeIbHOM
NeSITeNIbHOCTH;

JlaBaTh OlLIEHKY CBOMM JIMYHOCTHBIM Ka4ecTBaM U YepTaM XapakTepa («KaKoB s»), ONpenesTh
HATPaBIIEHUS CBOETO PA3BUTHUS (KKAKUM 51 XOUY CTAaThy», «4TO MHE JIJISl 3TOTO HAJIO CIIEIATh) ).

Ilo3naBarenbuble YV /I

aHAJIM3UPOBaTh, CPABHUBATD, KJIACCU(PHUITUPOBATH M 00001IIaTh (DaKThI U SBIICHUS, BHISBIISTH
MPUYUHBI U CIEJICTBUS MIPOCTHIX SIBICHUN;

OCYILECTBIISITh CPAaBHEHHE, KIIACCH(UKALINIO, CAMOCTOSTENFHO BEIOMpPAsi OCHOBAHUS U
KPUTEPHH IJIs1 YKa3aHHBIX JIOTHYECKUX OTIepaInii;

CTPOUTH KJIACCH(PUKAIMIO HA OCHOBE IMXOTOMUYECKOTO JIeJieHHUs (Ha OCHOBE OTPHIAHU);

CTPOUTH JIOTUYECKOE PaCcCykACHUE, BKIIOYAIOIIee YCTAHOBICHHE MPUIUHHO-CIIEACTBEHHBIX
CBsI3€i;

CO3/1aBaTh CXEMAaTHYECKHE MOJICIU C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK OOBEKTa;

COCTaBJISITh TE3UCHI, PA3IIMYHBIE BUbI TUIAHOB (MPOCTHIX, CIOXKHBIX U T.I1.);

npeoOpazoBbIBaTh HHPOPMAIMIO U3 OJTHOTO BUAA B APYroi (Tabnuily B TEKCT H IIp.);

BBIYUTHIBATh BCE YPOBHU TEKCTOBOW WH(POPMAIINH;

aHAJM3UPOBaTh, CPABHUBATH, KIIACCU(DUITUPOBATH U 0000IIATh MMOHITHS: JaBaTh ONPEEIICHUE
MOHATHSAM Ha OCHOBE U3YUYEHHOT0 Ha Pa3jMyYHbIX MpeaIMeTax yueOHOro Matepuana, OCyIeCcTBIATh
JIOTHYECKYIO ONEPaIlI0 YCTAHOBJICHHS POJIOBUIOBBIX OTHOIICHHI, 0000111aTh TOHATHUS —
OCYILECTBIISAITh JIOTHYECKYIO OIEPAIUIO TIEPeX0/ia OT MOHATHS ¢ MEHBIINM 00BEMOM K TIOHSTHIO C
0OIBIINM 00BEMOM;

CTPOMTD JIOTHYECKOE PacCykAeHHE, BKIIOYAIOIee YCTAaHOBICHHE IPUYUHHO-CIIEACTBEHHBIX
CBSI3CH;

CO3/1aBaTh MOJIEJH C BBIJICJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00bEKTa, MPeoOpa30BHIBATh
MOJIEIN C LIEJTBIO BBISBICHUS OOIIMX 3aKOHOB, ONPEENSIONINX JAHHYIO MPEIMETHYIO 00JIacTh;

MIPEAICTABIATh HHGOPMAIIMIO B BHJIE KOHCIIEKTOB, TaOIUIl, CXeM, IpauKOB;

peoOpazoBbIBaTh HHPOPMAIIHIO U3 OJTHOTO BUA B APYTOM U BEIOMPAThH yIOOHYIO AJis ceOst
dbopMy uKcanuu u npeacTaBiIeHust HHPOPMAIIHH;

MIOHUMAasI TIO3UIIHIO IPYTOTO, PA3InYaTh B €r0 PeUn: MHEHHUE (TOUYKY 3pEHHsI), JOKa3aTeILCTBO
(aprymenTsl), hakThl U T.1.;

CaMOMYy CO3/1aBaTh UCTOYHUKU WH(OPMALIMU PA3HOTO TUMA U JIJIsl PA3HBIX ayAUTOPUH,
coOuroaTh HH(POPMAIIMOHHYIO TUTHEHY U IpaBUiIa MHPOPMALMOHHOW 0€30MacHOCTH;

YMETh UCTIOJIb30BaTh KOMITBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT
JUISL TOCTHKEHHS CBOUX LIETIeH;

KommynukaTuBHble Y VY/I:

CaMOCTOSITENIFHO OPraHN30BBIBATh Y4eOHOE B3aUMOJIEHCTBUE B TpyIIe (ONpeneNaTs o0mmue
IeJTH, pacTpeieNsaTh POJIH, TOTOBAPUBATHCS JPYT C IPYTOM H T.1I.);

OTCTauBasi CBOIO TOUKY 3pEHMSI, IPUBOJIUTH apTYMEHTBI, MOATBEPKas ux pakramu;

B JMICKYCCHUU YMETh BBIABUHYTh KOHTPApTyMEHTHI, iepedpa3upoBaTh CBOIO MBICIH (BIIaJeHHE
MEXaHU3MOM HKBHBAJICHTHBIX 3aMEH);

YUUTHCS KPUTHYHO OTHOCHUTHCSI K CBOEMY MHEHHIO, C TOCTOWHCTBOM IPU3HABATh
OIMMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

MOHUMAs MO3UIUIO APYTOTo, pa3uyaTh B €0 peur: MHEHHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO
(aprymeHTsI), GaKThl U T.1.;

YMETh B3IJISIHYTh Ha CUTYAIUIO C MHOW MO3HUIIMU M JOTOBAPUBATHCS C JIFOABMU UHBIX MTO3HUIINH.
IIpenmeTHble pe3ynbTaThl. 7pe6oaHnus K ypOBHIO MOATOTOBKU yUalTUXcs (BBIITYCKHUKOB)
HaTpaBlIeHbl HA PEATU3aIUI0 JeSTebHOCTHOTO, MPAKTUKO-OPUEHTHPOBAHHOTO U JTMYHOCTHO-




OPUEHTHPOBAHHOTO MOAX0/I0B; OCBOCHUE YUAIIUMUCS WHTEIIEKTYalbHOM U MPaKTHYECKON
NesITeIbHOCTH; OBJIQJICHUE 3HAHUAMU M YMEHUSMU, BOCTPEOOBAaHHBIMH B ITOBCETHEBHOM JKU3HU,
MO3BOJIIOIIMMHU OPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUMMBIMU ISl COXPAHEHUsI OKpY Karoleit
cpelbl U COOCTBEHHOTO 310POBBSL.

VY4eHuK HaydUThCs

3HATh/TIOHUMAThH

Ba)XHEHIIINE XUMUYECKUE TIOHATHS: BEIIECTBO, XUMUYECKHI DIIEMEHT, aTOM, MOJIEKYJIa,
XUMHYECKasl CBSI3b, BAJIGHTHOCTD, CTENIEHb OKUCIICHHUS, YTIIEPOAHBIN CKeleT, (yHKIIMOHATbHAs
rpymnmna, u30Mepusi, TOMOJIOTHs, AJUIOTPOIHUs, U30ToIbl, 0, MOJIIpHBIE Macca U 00bEM, BEIeCTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI, (HE)IIEKTPOIHTHL;

OCHOBHBI€ 3aKOHBI XUMHUH U XuMUYeckue Teopun: 3CM, 3aKOH MOCTOSIHCTBA COCTaBa, 113,
TEOpUsi XUMUYECKOH CBSI3U, CTPOCHUS OPraHUYECKHUX BEIIECTB;

Ba)KHEHIIIME BEIecTBa U MaTepUaibl: CEpPHas, COJISIHAs, a30THAS U YKCYCHas KHCIOTHI, METaH,
STHJICH, alleTUJIeH, OEH30J1, 3TaHOJ, XKHUPBI, MbLIA, TIIOK03a, CaXxapo3a, Kpaxmall, KJIeT4yaTKa, OeNKH,
UCKYCCTBEHHbIE M CHHTETUYECKHE BOJIOKHA, Kay4dyKH, IJIaCTMACChl; METAJUIbI M UX CIUIABBI, LIEJIOYH,
aMMuaK, MUHepajibHble y100peHusl.

yMeTb:

Ha3bIBaTh U3yUYCHHBIE BEUIECTBA M0 «TPUBHATBHOI» WM MEXAYHAPOIHOW HOMEHKIIATYPE;

OTIPEIENIATh: BAJIGHTHOCTh U CTETIEHb OKHUCIICHUS! XUMUYECKUX JIEMEHTOB B BEIIECTBAX, TUI
XUMHYECKOH CBSI3U B COETMHEHUSX, 3aps]] HOHA, XapaKTep Cpe/ibl B BOJHOM PacTBOpeE
HEOPraHUYECKOTO BEIIEeCTBA, OKUCIUTENb/BOCCTAHOBUTENb, TPUHAIJICKHOCTH BEUIECTB K
OIIpEeICIEHHOMY KJIaccCy;

XapaKTepU30BaTh: JIEMEHTHI MaJbIX IEPHOJIOB 110 U3 NojoxkeHuto B [1C, oOuiue xumuueckue
CBOICTBa METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB,
CTPOCHHE U XMMHUYECKHUE CBOMCTBA M3yUYEHHBIX OPTaHUYECKUX BEIECTB;

OOBSICHATH 3aBUCHMOCTH CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUS, IPUPOTY XUMUIECKOMH
CBSI3H, 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMH U MOJIO)KEHNUS XUMUUECKOTI0 PABHOBECHS OT
pa3IUYHBIX (DAKTOPOB;

BBITIOJHATh XUMUYECKHUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHIIINX OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB;

IPOBOJUTH CAMOCTOSATENBHBIA MOUCK XUMUYECKOH HH(GOPMAIMHU C HCIIOIb30BaHHEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX U3JaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WNHuTepHeTa); NCONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIs1 00paOOTKH U Mepeayrl XUMUIECKON
UH(POPMALIMH U €€ TPE/ICTABICHUS B Pa3IMUHBIX (popmax.

Hcnonp3oBaTe NpnoOpeTeHHBIE 3HAHUS M YMEHHUS B IPAKTUYECKOH IEATETHHOCTH U
MOBCEIHEBHOM JKU3HU IS

00BSICHEHHS] XUMUYECKUX SBIICHUH, MPOUCXOIAIINX B MIPUPOJIE, OBITY U HA MPOU3BOJICTBE;

- OTIpe/ieTIeHNs] BO3MOXXHOCTH MPOTEKaHU XMMUYECKHX TPEBPAIICHUI B pa3IMYHbBIX
YCIIOBHSAX H OIIEHKH UX TOCIIEICTBHIA;

9KOJIOTMYECKU IPaMOTHOT'O NIOBEJICHUS B OKPYXKAlOIIeH cpere;

OLICHKH BJIMSHUS XUMHUYECKOTO 3arps3HEHHs OKPY>KaloIeil cpeibl Ha OPraHu3M YelloBeKa U
JpyTHUE KUBBIE OPraHU3MBI;

0€30MacHOro 0OpaIEeHHs C TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH, J1a00paTOPHBIM
o0opyI0BaHUEM;

MPUTOTOBJICHUS PACTBOPOB 33JaHHOIN KOHIIEHTPAIMH B OBITY M Ha TPOU3BOICTBE;

KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XUMHUYECKONH MH(POPMALIMH, TOCTYMAOLIEH U3 pa3HbIX
HUCTOYHUKOB.

[Iporpamma npexycMarpuBaeT popMUpPOBaHUE Y YUAIIUXCS OOIMIEYICOHBIX YMEHUH 1
HABBIKOB, YHUBEPCATBHBIX CIIOCOOOB AESITETFHOCTH U KIFOYEBBIX KOMIIETEHITHI:

YMEHHE CAMOCTOSITETIbHO M MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATEIILHYIO
JeSITENIbHOCTD;

UCIIOJIb30BAaHUE DJIEMEHTOB MPUUYUHHO — CJIIECTBEHHOT'O U CTPYKTYPHO - (YHKIIMOHATIBHOTO
aHalu3a;



OMPCACIICHUC CYITHOCTHBIX XaPaKTCPUCTHUK U3YyHACMOI'O O6’LCKT8.;

. yMEHHUE pa3BEPHYTO 0OOOCHOBBIBATH CY)KJICHUS, AaBATh ONPEACIICHHs, TPOBOIUTD
JI0Ka3aTelIbCTBA;
. OLICHUBAHNE U KOPPEKTUPOBKA CBOETO MOBEJICHUS B OKPYXKAIOLIEM MHUPE.

Coaep:xxkanmue v4e0HOr0 mpeaMera
11kaace (34 9; 14. B HEACIIO)

TeopeTnyeckune 0CHOBbI XUMHUH
Baxneiiline XuMu4yeckue MOHATHA U 3aKOHbl. XHMMHYECKHUI 3JIeMEeHT. ATOMHBIN HOMep. MaccoBoe
yucno. Hyknunel. Pagnonyxnuasl. M30Tonsl.
3aKOH COXpaHEeHUs MAcChl BEIIECTB. 3aKOH COXPAaHEHUs U IpeBpalleHus sHepruu. Jledext macchl.
[epronnueckuii 3ak0H. DIeKTpoHHAs KOHpUrypauus. ['paduyeckas snekrponHas Gpopmyiia.
Pacripenienenuie 3J1€KTpOHOB B aTOMax 3JI€MEHTOB MaJIbIX U OOJIBIINX MEPUOJIOB, S-, p-, d- u f—
asieMeHThl. JIanTaHou1bl. AKTUHOUABI. MICKyCCTBEHHO NOJIyUYEHHBIE JIEMEHTHI. BaneHTHOCTS.
BasienTHBIE BOBMOXKHOCTH aTOMOB. BoJiopogHbIE COEAMHEHUSI.
Crpoenue BeniectBa. MonHast cBsi3b. KoBasieHTHas (MOJsIpHAs U HEMOJISIPHAS) CBSA3b. DJIEKTPOHHAs
dopmyna. Meramunueckas cBsa3b. BomopoaHas cBs3b.
I'uGpuan3anys aTOMHBIX OpOUTATICH.
Kpucramibsl: aToMHbIE, MOJIEKYJISIPHBIE, HOHHBIE, METAJUINYECKHE. DIIEeMEHTApHas slYeHKa.
[Momumopdusm. [Tomumopdusie Mogudukammu. Amtorponws. M3omepus. ['omonorus. XuMudeckuit
CUHTE3.
Xumunyeckue peakuind. OKUCIUTEIBHO — BOCCTAHOBUTEIBbHBIE peakluu. Peakiuu pasnoxxenus,
COEIMHEHMS, 3aMellleHus, OOMeHa. DK30TepMHUUYECKUE U HI0TepMuUudeckre peakuuu. OdpaTumble U
HeoOpaTuMble peakiyu. TernoBoit a¢ ekt peakiun. 3akoH ['ecca. TepMoxuMudeckre ypaBHEHHUS.
Tennora o6pazoBanus. Temnora cropanus.
CKopoCTh XMMHUECKOHN peakuuy. AKTUBUPOBAHHBIN KOMILIEKC. 3aKOH AEHCTBYIOLIMX Macc.
Kunernueckoe ypaBHEHHUE PEAKIIUH.
Karanuz. Karanuzarop. Uaruburtop. ['oMorenHsiii u rereporeHHblit katanu3. Karanutuueckue
peakuuu. Xumuueckoe paBHosecue. [lpunuun Jle [llarense PacTBopsl. JlucniepcHbIE CUCTEMBI.
I'pyGoaucniepcuble cucTeMsl (CycrieH3uH U aMyibeun). Komonaneie pactBopsl (30511). A3p030JIH.
CrniocoObl BbIpa)keHUs! KOHIIGHTPAIMK pacTBOPOB. MostsipHasi KOHIICHTpAIs
(MOJSAPHOCTB ). DNEKTPOIUTHI. DIeKTponuTrdeckas auccouuanus. Crenenp quccouuanuu. Koncranrta
nuccouuanui. Bonopoanslil mokasarens. Peakiiuu nonnoro oomena. ['uiponu3 opraHuueckux
BelecTB. ['uaponus coneld. DneKTpoXuMHIecKue peakiuuu. ['aibBaHUYeCKUN 31€MEHT. DIEKTPOIbI.
Anon. Katoa. Akkymyssitop. TONITMBHBIN 3JIEMEHT. DJIEKTPOXUMHUS. P cTaHIapTHRIX AJEKTPOIHBIX
noreHuuanoB. CrangaptHele yciioBus. CTaHIapTHBINA BOJOPOAHBIN oTeHIMall. Koppo3us MeTaios.
XUMHUECKas U JIEKTPOXUMUYECKass KOPPO3usl. DIEKTPOJIN3 BOAHBIX PACTBOPOB U PACILIABOB.
Heopranuueckasi xumust
Mertainbl. CriocoOslI nostydyeHus MetaiioB. Jlerkue u tsxénple Metasuibl. JlerkormnaBkue u
TyroIuiaBkue MeTaiuibl. Metamunueckue  3iaemeHTol  A- u b-rpynn. Menp. Hunk. Turan. Xpom.
Kenezo. Hukenb. [Inatuna. Criasel. Jlerupyrommue noo6asku. YEpHbie MeTauibl. [[BeTHbIC METAILIBI.
Uyryn. Cranb. JlerupoBannsle cranu. OKcuabl U ruipokcuibl MetaiuioB. Hemetamsl. IlpocTsie
BelllecTBa — HeMeTalIbl. Yriepoa. Kpemuuii. Azot. ®ochop. Kucnopoa. Cepa. @rop. Xiop.
Kucnotusie okcuapl. Kucnoponconepsxaiue kucinotsl. CepHasi KuciioTa. A30THasi KUCIIOTA.
Bonopoanslie coequHeHNs HEMETAJUIOB.
I'enernyeckas cBsA3b HEOPraHMUYECKUX U OPIraHUYECKUX BEILECTB.
XuMHus 4 )KU3Hb
XuMu4eckasi MPOMBIIUIEHHOCTh. XUMHUYECKAsl TEXHOJIOIMS. XUMHUKOTEXHOJOTMYECKUE NPUHIUIIBI
IIPOMBIIUIEHHOIO MOJy4YeHus: MeTauioB. YepHas Mmeramiyprusd. [IpousBoactBo uyryHa. JloMeHHas
neyb. Arnomepanus. [IpousBonctBo cranu. Kucnoponnsiii kouBeptop. be3orxoaHoe nmpousBoiCcTBO.
Xumus B ObiTy. Ilpogyktel mutanus. bertoBas xumusa. Otnenodynble Marepuaibl. JIekapcTBEHHbBIE
npernaparbl. DKOJIOTMYECKU MOHUTOPHUHT. [IpenenbHo 10mycTUMble KOHLIEHTPALMH.
JdemoncTpanuu.
e Mopenu MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAINIMYECKUX KPUCTAIIIMYECKUX PEIIETOK.



e Mojenu MOJIEKYJl HU30MEPOB U TOMOJIOTOB

e PaznuuHble TUIBI XUMUYECKUX PEAKLUHI, BUACOOIBITHl 10 OPraHUYECKON XUMHH.

e OOpa3ipl METALTOB M UX COSAMHEHHUIA, CIUIABOB.

e BsaumopneiicTBre METaIIOB C KUCIOPOAOM, KUCIOTaMH, BOIOM.

e JlokazaTenbcTBO aM(OTEPHOCTH ATFOMHUHUS M €T0 THIPOKCHIA.

e BsaumogeiicTBue Menu H Kejlne3a C KHCIOPOJAOM; B3aWMOJICHCTBME MEOUM U JKele3a ¢
KHCJIOTaMU (CepHasi, COJISIHAs).

e Tlomyuenue ruapoxcunoB meau (L1I) u xpoma (I1I), okcuaa meam.

o BsaumopneiicTBre OKCHIIOB U TUAPOKCHUIOB METAJIOB C KUCIOTAMH.

e JlokazarenscTBO ampoTepHocTH coeauHeHuit xpoma(1ll)

e OOpa3ibl HEMETAIIJIOB.

e Mopenu KpUcTaUIMYECKUX PEHIETOK ainMasa U rpadura.

o [lonyyenne amMmmuaka U XJOpPOBOJOPOJIA, PACTBOPEHUE UX B BOJE, JOKA3aTEIbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEIIECTB.

e (Cxuranue yriass W cepbl B KHUCJIOPOJE, ONPEEICHHUE XHMHUYECKHMX CBOWCTB IPOJYKTOB
cropanusi.  BzauMogelcTBue € MEOpI0  KOHUEHTPUPOBAHHOM  CEpPHOW  KHUCIOTHI,
KOHIICHTPUPOBAHHOW M pa30aBICHHOIN a30THOM KUCIIOTHI.

e OOpa3ipl cpecTB OBITOBOM XMMHUH, HHCTPYKLUHU MO UX MPUMEHEHHIO.

JlabopaTopHble ONBITHI.

4. W3yueHue BIUSHHS Pa3IMIHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKUX PEAKIIHI

5. OmnpeneneHue peakuuu cpebl YHUBEPCATbHBIM HHIUKATOPOM.

6. TI'maponus coineil.

IIpakTnyeckune padoThl

4. IlpuroroBiieHHE PaCTBOPOB C 3aJaHHON MOJISIPHON KOHIICHTpAIuen».

5. Pemuienune skcnepuMeHTANIBHBIX 3a7a4 10 Teme «MeTtaibh

6. Pemenue skcriepuMeHTaNbHBIX — 3aAad 1o teme «Hemetamnsny

[IpakTudeckre pabOTHI CIPYIIHPOBAHBI B OJIOKH — XUMHUYECKHE MTPAKTHKYMBI, KOTOPBIE CITyKaT HE
TOJIBKO CPEJICTBOM 3aKPEIUICHHUS] YMEHHMM M HABBIKOB, HO TAK)K€ U CPEACTBOM KOHTPOJIS 32 KAUECTBOM
uX c(OPMHPOBAHHOCTH.



TeMaTu4yeckoe MIaHMPOBaHUE

Howmep Tema Kon- | Ilnanupyem | Ckoppekt
BO as jarta UpOBaHHA
4acoB s
(pakTuuec
Kas) aara
Tema 1. | BaxHeiilmiue XuMu4ecKHe MOHATHS U 3aKOHBI
14
3aKOHbBI COXpAHEHUS MacChl ¥ d3Heprun. Hykmuas. 6.09
N30oTonbl. XUMUYECKUI 3IEMEHT. )
Tema 2. 4
Ilepuoauyeckuii 3aKOH ¥ MePpUOANYECKAS
cHCcTeMa XUMHUYeCKHuX djiemenToB Jl. U.
MenesieeBa Ha OCHOBE Y4€HUS 0 CTPOEHUH
aTOMOB .
2. [Tepuoanueckuii 3akoH u [lepuoanueckasi cuctema 1 13.09
xuMuueckux anemenToB JI.M. Meneneena.
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
XUMHUYECKHUX 3JIEMEHTOB
3. CtpoeHue 2JIeKTPOHHBIX 000JI0YEK aTOMOB 1 20.09
XUMHUYECKUX 3JIEMEHTOB
4. [lono)xeHne B NEPUOANYECKOMN cUCTEME BOJOPOAA. 1 27.09
JTAHTAHOUJIOB U AKTUHOUJIOB.
5. BanentHocTh. BaneHTHBIE BO3MOXHOCTH U 1 11.10
pa3Mepbl aTOMOB XMMHUYECKUX 3JIEMEHTOB
Tema 3. | Crpoenne Bemecrna. 3
6. Xumuyeckas cBs3b. IoHHas U KOBaJe€HTHAs 18.10
XUMHUYEcKue cBsa3u. Metannuueckas. Bogoponnas
CBSI3b.
7. [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYI. 1 25.10
8. Tunel kpucTaIIM4ecKux pemerok I[Ipuunnsl 1 1.11
MHOT000pa3usl BEIIECTB
Tema 4 | XumMHuYecKue peaKkuHuu. 3
9. Kiaccudukanus XuMHIECKHX PEaKIIHA. 1 8.11
10. CkopocTh xuMHUeCKUX peakuuid. Karanus. 1. 22.11
11. XHUMHUYECKOE PAaBHOBECHE U YCIIOBUS €TI0 1. 29.11
CMEIIICHUSI.
Tema 5. | PacrtBOpBI. 5
12. HucniepcHbie cucteMsbl. JlucriepcHble CHCTEMBI B 1 6.12
IIPUpPOJIE.
13. CrniocoObI BbIpaKeHUSI KOHIIGHTPAIMH PacTBOPOB. 1 13.12
14. [Tpaktrueckas padota Nel « [IpuroroBnenue 1 20.12

pacTBOPOB C 33JJaHHOW MOJIAPHOU




KOHILICHTpaLUEH. »

15. DneKkTponrTHYecKas Aucconnanus. BogopoaHsrit 1 27.12
nokasarenb. Peakiuyu HOHHOTo oOMeHa.

16. ['mnponn3 opraHM4ecKux 1 HEOPraHMYECKUX 1 10.01
COCTUHEHUH.

Tema 6. | DNeKTPOXMMHYECKHE PEAKIHH. 4

17. XUMHYECKHE UCTOYHHUKH TOKA. Psll cTaHAapTHBIX 1 17.01
ANIEKTPOJIHBIX MOTEHIIUAIOB.

18. Koppo3ust MeTansios u ee npeaynpexieHue. 1

DKOJIOrMYeCKHEe aCleKThl KOPPO3HH. 24.01

19. DIIEKTPOJIU3. 1 31.01

20. KonrtponbHas padora Nel o teme « 1
TeopeTnueckrne OCHOBBI XUMUN 7.02

Tema7 MeTtajibl 6

21. OO01mast XapaKTepuCTHKA M CITIOCOOBI MTOJTyYICHUS 1 14.02
METaJIJIOB.

22.. O0630p MeTamnoB N0604HbIX noArpynn (A —u b- 1
IpyIN) NePUOINYECKON CUCTEMbI XUMUYECKUX 28.02
JJIEMEHTOB

23. Mens. Hunk. Tutan. Xpom. [unk. XKeneso. 1 7.03

24. CrnnaBel MeTaiioB. PaboThl yueHBIX MO CO3/1aHHUIO 1. 14.03
CILIaBOB

25. OKCHUIBI ¥ TUAPOKCUIBI METAIIIOB 1. 21.03

26. IIpakTtuyeckas padora Ne2 « Permenue 1. 28.03
SKCIIEPUMEHTAIbHBIX 331a4 10 TeMe «MeTalbl»

Tema 8. | Hemerasibl. 5.

27. 00630p cBoiicTB HeMeTAITOB. OKHCIUTEIHHO- 1
BOCCTAaHOBUTEJIbHBIC CBOMCTBA TUITUYHBIX 11.04
HEMETAJIJIOB

28.. OKcubl HEMETAIIJIOB U KUCIOPOCOACPIKAIIINE 1 18.04
KHCIIOTBI
BogopoHsie coennHEeHNST HEMETAIOB

29. I'enernueckas CBSI3b HEOPraHUYECKUX u 1 25.04
OpPraHUYECKUX BEILECTB.

30. [Ipaktuueckass pabora Ne3  « Pemenue 1

2.05

OKCIICPUMCHTAJILHBIX 3aJia4y 110 TCME «HemeTtanmbn)




31. KonrponsHasts  pabora Ne2 mo  Teme 9.05
HEOpraHUyYecKasi XuMHUsl.
Tema 9. XHMMHUA ¥ )KU3Hb.
32 X¥UMHS B TPOMBIIUIEHHOCTH. 16.05
33. XuMus B OBITY. 2305
34. Hroroselii ypok




«COI''TACOBAHO» «COT'JIACOBAHO»

Ha 3aceganun HIMO 3aM. AHpeKkTopa no YBP
nporokosa Ne__ 1 o wgp ety SO

ot «30»asrycr 2021r. A Boeveecs /
Pykosoaurean IIIMO «2o »_ B ¢ 20Zr.
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MYHUIUITAJIBHOE BIOJOKETHOE OBIIEOBPA3OBATEJIBHOE
YUYPEXJIEHUE THMHA3USA Ne 17

r. 0. Koponea MockoBckoii o6macTu

«YTBEPX/[AIO»
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Hupexmop MBOY «I'umnazusa Ne 17» _// / T

B.A. I'epacumosa

Ilpukasz om «30» aezycma 2021 2. Ne 290

Pabouyas nporpamma

[0 MpPeAMETHOMY Kypey « XHMHST »
B 11 B kiaacce

2021/2022 yuyeOHblii rojg

CocTraBuTe/ib: yunTeab xumun bypkosa 3.M.

r.o Kopoaes, 2021r.



PabGouas nporpamma y4ye0HOro mpeamera
[losicHuTEnBHAS 3anUCKa

Hacrosiast paGouast mporpamMma o xumu Juist ydammuxcst 11 B kiacca cocraBieHa Ha OCHOBE
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNbLHOIO CTAHJApTa CPEeIHEro 001ero oopa3zoBaHus
(mpuka3 MunuctepcTBa 06pa3oBaHus U Hayku Poccuiickoit deaepanuu ot 17.12.2010 Ne 1897, ¢
U3MEHEHUSIMHU, BHECEHHBIMH NPHKa3oM MuHHCTEpCTBa 00pazoBaHus U Hayku Poccuiickoit deneparym ot
31.12.2015 Ne1577;), IlpumepHoii ocHOBHO# 00pa3oBarenbHON mporpaMMbl MBOY I'mmuazus Nel7/
[cocT. M.A. AdanacseBa]. — M.: [IpocBemenue, 2017.ro., K yaeOHUKAM IO XUMUHU TSI
obmeobpaszoBarenpHbIX mKod [.E. Pymutuc, @.I'.®@enpaman M.: « Xumusl0 knacey, «Xumusl 1 kmacey
Mocksa «IIpocsemienue »,2018 r.), paccuntannoit Ha 34 yaca B roj (1 dac B Henemo)

VYyeOuuk Astopsl: [.E. Pyasutuc, @.I'.®enpaman « Xumus.11 kmace», yueOHUK J11s

o0meoOpa3zoBatenbHbIX opranuzanuii M.:«IIpocsemenne « 2018 r. PekomennoBaHO MUHHCTEPCTBOM

oOpa3oBanus 1 Hayku Poccuiickoii Deneparium.



[Lnanupyemble pe3ybTaThbl H3yYeHUs Y4eOHOr0 Kypca
JInuHOCTHBIE, MeTanpeIMeTHbIE M MIPeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS Y4eOHOr0 mpeaMeTa
Xumus 11kaace
JIMYHOCTHBIE pe3yabTaThl - y 00yJaomuxcs OyayT copMupoBaHbl YMEHHS:

0CO3HABATh €AMHCTBO U IEIIOCTHOCTH OKPYIKAFOIIET0 MHPa, BO3MOXKHOCTH €T0 TIO3HABAEMOCTH
U 00BSICHUMOCTH Ha OCHOBE TOCTHKEHUI HAYKU;

CTPOUTH COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHNE HA OCHOBE M3YUYECHHBIX (DAKTOB;

0CO3HaBaTh MOTPEOHOCTH ¥ TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHUCIIE U B PAMKaX,
CaMOCTOSITENTEHON JEATEIIEHOCTH BHE IIIKOJIBI;

OLICHHBATH MOBEJACHUE C TOUKU 3PEHHSI XUMUYECKON O€30MacHOCTH (TEKCThI U 3aJJaHus) U
YKU3HEHHBIC CUTYaIIUU C TOYKHU 3peHHs 0€30MacHOro 00pasa ®KU3HU U COXPAHEHUS 370POBbS;

OLIEHUBATh HKOJIOTUYECKUIN PUCK B3aHMOOTHOIIEHUH YeIOBEKa M MIPUPO/IBI.

(OpMHPOBATH IKOJOTHYECKOE MBIIUICHHE: YMEHHE OLIEHUBATH CBOIO JESTEIHHOCTD U
MOCTYTKHU APYTUX JIFOJIEH C TOUKH 3pEHUs COXPaHEHUsI OKPY KaIOLIeH cpeibl - rapaHTa >KM3HHU U
Onarormnoyuus JItojeil Ha 3emiie;

0CO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX,
PEIUTHO3HBIX, AaTEHCTUIECKUX, KYJIbTYPHBIX TPATUIHA, KOTOPHIE OTIPEICISIIOT Pa3Hble OObICHEHHS
MPOUCXOSIIEr0 B MUPE;

YUUTHCS TPU3HABATH MPOTHUBOPEUYHUBOCTH M HE3ABEPIIEHHOCTh CBOMX B3TJISA0B HA MUD,
BO3MOXHOCTb X U3MEHEHHUS,;

YUUTHCS UCTIOIH30BATH CBOU B3TJIAIBI HA MUD [T OOBSICHEHUS Pa3IMUHBIX CUTYaIUH,
pelIeHrs BOSHUKAIOMIUX MPo0OeM U U3BJICUEHUS KU3HEHHBIX YPOKOB;

OCO3HABaTh CBOM MHTEPECHI, HAXOAUTh U U3ydaTh B yUEOHHKAX M0 Pa3HBIM MpeaMeTaM
MaTepuai (M3 MaKCUMyMa), UMEIOIIUI OTHOILIEHNUE K CBOMM MHTEPECAM;

UCIIOJIB30BaTh CBOM MHTEPECHI ISl BBIOOpA MHAMBHIYaTbHON 00pa30BaTEIbHON TPACKTOPUHU
MOTEHIIMAIBHON OyayIieit mpodeccuu U COOTBETCTBYIOMIETO MPOPUILHOTO 00pa30BaHNUs,

npuoOpeTaTh OMBIT YYaCTHUs B JeNaxX, MPUHOCAIINX MOJb3Y JIOISIM;

YUUTBCS CAMOCTOSATENIBHO BHIOMPATh CTHIIb TIOBEACHNUS, IIPUBBIYKH, 00ECIIEUNBAIOIINE
0e30IacHbI 00pa3 KU3HU U COXPAaHEHUE 37]0POBBS — CBOCTO, & TaKXkKe OJM3KUX JIFOIeH U
OKPYKarOIINX;

YUUTBHCS CAMOCTOSITENILHO MPOTUBOCTOSITh CUTYAIIMSIM, IPOBOLUPYIOIIUM Ha MOCTYIIKH,
KOTOpbIE YTPOXKAIOT OE30MACHOCTH U 37I0POBBIO;

BBIOMPATH IMOCTYIIKH, HAIIEICHHBIE HA COXpaHEHHE U OepeXHOe OTHOIICHUE K TIPUPOJIE,
0COOEHHO >KMBOM, N30eras MPOTUBOMOIOKHBIX TOCTYIKOB, IOCTETIEHHO Y4ach U OCBauBasi CTPATETUIO
paIMOHANTBHOTO TPUPOIOTIOIH30BAHUS;

YUUTBCS yOEXKIaTh IPYTHX JIIOJeH B HEOOXOIMMOCTH OBJIaJICHHS CTpaTerueil paroHaIbHOTO
IPUPOAOTIOIH30BAHUS;

UCIIOJIb30BaTh YKOJIOTUYECKOE MBIIIJICHHE JIJIsl BBIOOpa CTpaTeruu cOOCTBEHHOTO MOBECHUS B
Ka4yeCTBE OJJHOU U3 IEHHOCTHBIX YCTaHOBOK.

MeTtanpeamMeTrHble pe3yabTaThl YUYECHUK HAY4UTCS
PerynsatusHbie YV /I:

CaMOCTOSTEIIbHO 0OHAPYXUBATh U (POPMYJIHUPOBATh YUEOHYIO TTPOOIEMY, ONIPENETISATh 11ETh
y4eOHOI JesTeNbHOCTH, BEIOUPATh TEMY MPOEKTa;

BBIIBUTATh BEPCUU PEIICHUS IPOOIEMbI, 0CO3HABATh KOHEYHBIN pPe3yIbTaT, BEIOUPATh U3
NPEIOKEHHBIX U HCKATh CAaMOCTOSTENIHO CPEJCTBA JOCTIKEHHSI LIEIH;

COCTaBJIATH (MHAMBUAYAJILHO WM B TPYIINE) IJIaH PEIICHUS MPOOJIeMbI (BBIMIOTHEHUS
MIPOEKTA);

paboTas 1o 1IaHy, CBEpSATh CBOU JAECHCTBHS C IENBIO U, IPU HEOOXOIMMOCTH, UCIIPABIIATh
OIIMOKH CaMOCTOSITEILHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAHHbBIE KPUTEPUH OLIEHKU;

noI0MpaTh K KaKI0U mpobiieMe (3a7aue) alekKBaTHYIO €l TEOPETUYECKYIO MO/IEIb;




paboTas Mo IpeIOKEHHOMY U CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHY, UCTIOJIb30BaTh HAPSTY
C OCHOBHBIMH U JIOTIOJTHUTENIbHBIE CPEACTBA (CIIPaBOYHAS INTEPATYPA, CIOKHBIE TIPUOOPHI,
KOMIIBIOTED);

IUTAHUPOBATh CBOIO MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

CBOOOIHO TONE30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU M CAMOOIICHKH, UCXOIS U3
IeJTU ¥ UMEIOIINXCS KPUTEPHUEB, pa3iindas pe3yiabTaT U CrocoObl IeicTBUI;

YMETh OLIEHUTH CTETIeHb YCIEITHOCTH CBOSH MHINBHYyaJIbHON 00pa3oBaTeIbHOM
NeSITeNIbHOCTH;

JlaBaTh OlLIEHKY CBOMM JIMYHOCTHBIM Ka4ecTBaM U YepTaM XapakTepa («KaKoB s»), ONpenesTh
HATPaBIIEHUS CBOETO PA3BUTHUS (KKAKUM 51 XOUY CTAaThy», «4TO MHE JIJISl 3TOTO HAJIO CIIEIATh) ).

Ilo3naBarenbuble YV /I

aHAJIM3UPOBaTh, CPABHUBATD, KJIACCU(PHUITUPOBATH M 00001IIaTh (DaKThI U SBIICHUS, BHISBIISTH
MPUYUHBI U CIEJICTBUS MIPOCTHIX SIBICHUN;

OCYILECTBIISITh CPAaBHEHHE, KIIACCH(UKALINIO, CAMOCTOSTENFHO BEIOMpPAsi OCHOBAHUS U
KPUTEPHH IJIs1 YKa3aHHBIX JIOTHYECKUX OTIepaInii;

CTPOUTH KJIACCH(PUKAIMIO HA OCHOBE IMXOTOMUYECKOTO JIeJieHHUs (Ha OCHOBE OTPHIAHU);

CTPOUTH JIOTUYECKOE PaCcCykACHUE, BKIIOYAIOIIee YCTAHOBICHHE MPUIUHHO-CIIEACTBEHHBIX
CBsI3€i;

CO3/1aBaTh CXEMAaTHYECKHE MOJICIU C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK OOBEKTa;

COCTaBJISITh TE3UCHI, PA3IIMYHBIE BUbI TUIAHOB (MPOCTHIX, CIOXKHBIX U T.I1.);

npeoOpazoBbIBaTh HHPOPMAIMIO U3 OJTHOTO BUAA B APYroi (Tabnuily B TEKCT H IIp.);

BBIYUTHIBATh BCE YPOBHU TEKCTOBOW WH(POPMAIINH;

aHAJM3UPOBaTh, CPABHUBATH, KIIACCU(DUITUPOBATH U 0000IIATh MMOHITHS: JaBaTh ONPEEIICHUE
MOHATHSAM Ha OCHOBE U3YUYEHHOT0 Ha Pa3jMyYHbIX MpeaIMeTax yueOHOro Matepuana, OCyIeCcTBIATh
JIOTHYECKYIO ONEPaIlI0 YCTAHOBJICHHS POJIOBUIOBBIX OTHOIICHHI, 0000111aTh TOHATHUS —
OCYILECTBIISAITh JIOTHYECKYIO OIEPAIUIO TIEPeX0/ia OT MOHATHS ¢ MEHBIINM 00BEMOM K TIOHSTHIO C
0OIBIINM 00BEMOM;

CTPOMTD JIOTHYECKOE PacCykAeHHE, BKIIOYAIOIee YCTAaHOBICHHE IPUYUHHO-CIIEACTBEHHBIX
CBSI3CH;

CO3/1aBaTh MOJIEJH C BBIJICJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00bEKTa, MPeoOpa30BHIBATh
MOJIEIN C LIEJTBIO BBISBICHUS OOIIMX 3aKOHOB, ONPEENSIONINX JAHHYIO MPEIMETHYIO 00JIacTh;

MIPEAICTABIATh HHGOPMAIIMIO B BHJIE KOHCIIEKTOB, TaOIUIl, CXeM, IpauKOB;

peoOpazoBbIBaTh HHPOPMAIIHIO U3 OJTHOTO BUA B APYTOM U BEIOMPAThH yIOOHYIO AJis ceOst
dbopMy uKcanuu u npeacTaBiIeHust HHPOPMAIIHH;

MIOHUMAasI TIO3UIIHIO IPYTOTO, PA3InYaTh B €r0 PeUn: MHEHHUE (TOUYKY 3pEHHsI), JOKa3aTeILCTBO
(aprymenTsl), hakThl U T.1.;

CaMOMYy CO3/1aBaTh UCTOYHUKU WH(OPMALIMU PA3HOTO TUMA U JIJIsl PA3HBIX ayAUTOPUH,
coOuroaTh HH(POPMAIIMOHHYIO TUTHEHY U IpaBUiIa MHPOPMALMOHHOW 0€30MacHOCTH;

YMETh UCTIOJIb30BaTh KOMITBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK HHCTPYMEHT
JUISL TOCTHKEHHS CBOUX LIETIeH;

KommynukaTuBHble Y VY/I:

CaMOCTOSITENIFHO OPraHN30BBIBATh Y4eOHOE B3aUMOJIEHCTBUE B TpyIIe (ONpeneNaTs o0mmue
IeJTH, pacTpeieNsaTh POJIH, TOTOBAPUBATHCS JPYT C IPYTOM H T.1I.);

OTCTauBasi CBOIO TOUKY 3pEHMSI, IPUBOJIUTH apTYMEHTBI, MOATBEPKas ux pakramu;

B JMICKYCCHUU YMETh BBIABUHYTh KOHTPApTyMEHTHI, iepedpa3upoBaTh CBOIO MBICIH (BIIaJeHHE
MEXaHU3MOM HKBHBAJICHTHBIX 3aMEH);

YUUTHCS KPUTHYHO OTHOCHUTHCSI K CBOEMY MHEHHIO, C TOCTOWHCTBOM IPU3HABATh
OIMMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

MOHUMAs MO3UIUIO APYTOTo, pa3uyaTh B €0 peur: MHEHHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO
(aprymeHTsI), GaKThl U T.1.;

YMETh B3IJISIHYTh Ha CUTYAIUIO C MHOW MO3HUIIMU M JOTOBAPUBATHCS C JIFOABMU UHBIX MTO3HUIINH.
IIpenmeTHble pe3ynbTaThl. 7pe6oaHnus K ypOBHIO MOATOTOBKU yUalTUXcs (BBIITYCKHUKOB)
HaTpaBlIeHbl HA PEATU3aIUI0 JeSTebHOCTHOTO, MPAKTUKO-OPUEHTHPOBAHHOTO U JTMYHOCTHO-




OPUEHTHPOBAHHOTO MOAX0/I0B; OCBOCHUE YUAIIUMUCS WHTEIIEKTYalbHOM U MPaKTHYECKON
NesITeIbHOCTH; OBJIQJICHUE 3HAHUAMU M YMEHUSMU, BOCTPEOOBAaHHBIMH B ITOBCETHEBHOM JKU3HU,
MO3BOJIIOIIMMHU OPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUMMBIMU ISl COXPAHEHUsI OKpY Karoleit
cpelbl U COOCTBEHHOTO 310POBBSL.

VY4eHuK HaydUThCs

3HATh/TIOHUMAThH

Ba)XHEHIIINE XUMUYECKUE TIOHATHS: BEIIECTBO, XUMUYECKHI DIIEMEHT, aTOM, MOJIEKYJIa,
XUMHYECKasl CBSI3b, BAJIGHTHOCTD, CTENIEHb OKUCIICHHUS, YTIIEPOAHBIN CKeleT, (yHKIIMOHATbHAs
rpymnmna, u30Mepusi, TOMOJIOTHs, AJUIOTPOIHUs, U30ToIbl, 0, MOJIIpHBIE Macca U 00bEM, BEIeCTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI, (HE)IIEKTPOIHTHL;

OCHOBHBI€ 3aKOHBI XUMHUH U XuMUYeckue Teopun: 3CM, 3aKOH MOCTOSIHCTBA COCTaBa, 113,
TEOpUsi XUMUYECKOH CBSI3U, CTPOCHUS OPraHUYECKHUX BEIIECTB;

Ba)KHEHIIIME BEIecTBa U MaTepUaibl: CEpPHas, COJISIHAs, a30THAS U YKCYCHas KHCIOTHI, METaH,
STHJICH, alleTUJIeH, OEH30J1, 3TaHOJ, XKHUPBI, MbLIA, TIIOK03a, CaXxapo3a, Kpaxmall, KJIeT4yaTKa, OeNKH,
UCKYCCTBEHHbIE M CHHTETUYECKHE BOJIOKHA, Kay4dyKH, IJIaCTMACChl; METAJUIbI M UX CIUIABBI, LIEJIOYH,
aMMuaK, MUHepajibHble y100peHusl.

yMeTb:

Ha3bIBaTh U3yUYCHHBIE BEUIECTBA M0 «TPUBHATBHOI» WM MEXAYHAPOIHOW HOMEHKIIATYPE;

OTIPEIENIATh: BAJIGHTHOCTh U CTETIEHb OKHUCIICHUS! XUMUYECKUX JIEMEHTOB B BEIIECTBAX, TUI
XUMHYECKOH CBSI3U B COETMHEHUSX, 3aps]] HOHA, XapaKTep Cpe/ibl B BOJHOM PacTBOpeE
HEOPraHUYECKOTO BEIIEeCTBA, OKUCIUTENb/BOCCTAHOBUTENb, TPUHAIJICKHOCTH BEUIECTB K
OIIpEeICIEHHOMY KJIaccCy;

XapaKTepU30BaTh: JIEMEHTHI MaJbIX IEPHOJIOB 110 U3 NojoxkeHuto B [1C, oOuiue xumuueckue
CBOICTBa METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB,
CTPOCHHE U XMMHUYECKHUE CBOMCTBA M3yUYEHHBIX OPTaHUYECKUX BEIECTB;

OOBSICHATH 3aBUCHMOCTH CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHUS, IPUPOTY XUMUIECKOMH
CBSI3H, 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMH U MOJIO)KEHNUS XUMUUECKOTI0 PABHOBECHS OT
pa3IUYHBIX (DAKTOPOB;

BBITIOJHATh XUMUYECKHUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHIIINX OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB;

IPOBOJUTH CAMOCTOSATENBHBIA MOUCK XUMUYECKOH HH(GOPMAIMHU C HCIIOIb30BaHHEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX U3JaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WNHuTepHeTa); NCONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIs1 00paOOTKH U Mepeayrl XUMUIECKON
UH(POPMALIMH U €€ TPE/ICTABICHUS B Pa3IMUHBIX (popmax.

Hcnonp3oBaTe NpnoOpeTeHHBIE 3HAHUS M YMEHHUS B IPAKTUYECKOH IEATETHHOCTH U
MOBCEIHEBHOM JKU3HU IS

00BSICHEHHS] XUMUYECKUX SBIICHUH, MPOUCXOIAIINX B MIPUPOJIE, OBITY U HA MPOU3BOJICTBE;

- OTIpe/ieTIeHNs] BO3MOXXHOCTH MPOTEKaHU XMMUYECKHX TPEBPAIICHUI B pa3IMYHbBIX
YCIIOBHSAX H OIIEHKH UX TOCIIEICTBHIA;

9KOJIOTMYECKU IPaMOTHOT'O NIOBEJICHUS B OKPYXKAlOIIeH cpere;

OLICHKH BJIMSHUS XUMHUYECKOTO 3arps3HEHHs OKPY>KaloIeil cpeibl Ha OPraHu3M YelloBeKa U
JpyTHUE KUBBIE OPraHU3MBI;

0€30MacHOro 0OpaIEeHHs C TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH, J1a00paTOPHBIM
o0opyI0BaHUEM;

MPUTOTOBJICHUS PACTBOPOB 33JaHHOIN KOHIIEHTPAIMH B OBITY M Ha TPOU3BOICTBE;

KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XUMHUYECKONH MH(POPMALIMH, TOCTYMAOLIEH U3 pa3HbIX
HUCTOYHUKOB.

[Iporpamma npexycMarpuBaeT popMUpPOBaHUE Y YUAIIUXCS OOIMIEYICOHBIX YMEHUH 1
HABBIKOB, YHUBEPCATBHBIX CIIOCOOOB AESITETFHOCTH U KIFOYEBBIX KOMIIETEHITHI:

YMEHHE CAMOCTOSITETIbHO M MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATEIILHYIO
JeSITENIbHOCTD;

UCIIOJIb30BAaHUE DJIEMEHTOB MPUUYUHHO — CJIIECTBEHHOT'O U CTPYKTYPHO - (YHKIIMOHATIBHOTO
aHalu3a;



OMPCACIICHUC CYITHOCTHBIX XaPaKTCPUCTHUK U3YyHACMOI'O O6’LCKT8.;

. yMEHHUE pa3BEPHYTO 0OOOCHOBBIBATH CY)KJICHUS, AaBATh ONPEACIICHHs, TPOBOIUTD
JI0Ka3aTelIbCTBA;
. OLICHUBAHNE U KOPPEKTUPOBKA CBOETO MOBEJICHUS B OKPYXKAIOLIEM MHUPE.

Coaep:xxkanmue v4e0HOr0 mpeaMera
11kaace (34 9; 14. B HEACIIO)

TeopeTnyeckune 0CHOBbI XUMHUH
Baxneiiline XuMu4yeckue MOHATHA U 3aKOHbl. XHMMHYECKHUI 3JIeMEeHT. ATOMHBIN HOMep. MaccoBoe
yucno. Hyknunel. Pagnonyxnuasl. M30Tonsl.
3aKOH COXpaHEeHUs MAcChl BEIIECTB. 3aKOH COXPAaHEHUs U IpeBpalleHus sHepruu. Jledext macchl.
[epronnueckuii 3ak0H. DIeKTpoHHAs KOHpUrypauus. ['paduyeckas snekrponHas Gpopmyiia.
Pacripenienenuie 3J1€KTpOHOB B aTOMax 3JI€MEHTOB MaJIbIX U OOJIBIINX MEPUOJIOB, S-, p-, d- u f—
asieMeHThl. JIanTaHou1bl. AKTUHOUABI. MICKyCCTBEHHO NOJIyUYEHHBIE JIEMEHTHI. BaneHTHOCTS.
BasienTHBIE BOBMOXKHOCTH aTOMOB. BoJiopogHbIE COEAMHEHUSI.
Crpoenue BeniectBa. MonHast cBsi3b. KoBasieHTHas (MOJsIpHAs U HEMOJISIPHAS) CBSA3b. DJIEKTPOHHAs
dopmyna. Meramunueckas cBsa3b. BomopoaHas cBs3b.
I'uGpuan3anys aTOMHBIX OpOUTATICH.
Kpucramibsl: aToMHbIE, MOJIEKYJISIPHBIE, HOHHBIE, METAJUINYECKHE. DIIEeMEHTApHas slYeHKa.
[Momumopdusm. [Tomumopdusie Mogudukammu. Amtorponws. M3omepus. ['omonorus. XuMudeckuit
CUHTE3.
Xumunyeckue peakuind. OKUCIUTEIBHO — BOCCTAHOBUTEIBbHBIE peakluu. Peakiuu pasnoxxenus,
COEIMHEHMS, 3aMellleHus, OOMeHa. DK30TepMHUUYECKUE U HI0TepMuUudeckre peakuuu. OdpaTumble U
HeoOpaTuMble peakiyu. TernoBoit a¢ ekt peakiun. 3akoH ['ecca. TepMoxuMudeckre ypaBHEHHUS.
Tennora o6pazoBanus. Temnora cropanus.
CKopoCTh XMMHUECKOHN peakuuy. AKTUBUPOBAHHBIN KOMILIEKC. 3aKOH AEHCTBYIOLIMX Macc.
Kunernueckoe ypaBHEHHUE PEAKIIUH.
Karanuz. Karanuzarop. Uaruburtop. ['oMorenHsiii u rereporeHHblit katanu3. Karanutuueckue
peakuuu. Xumuueckoe paBHosecue. [lpunuun Jle [llarense PacTBopsl. JlucniepcHbIE CUCTEMBI.
I'pyGoaucniepcuble cucTeMsl (CycrieH3uH U aMyibeun). Komonaneie pactBopsl (30511). A3p030JIH.
CrniocoObl BbIpa)keHUs! KOHIIGHTPAIMK pacTBOPOB. MostsipHasi KOHIICHTpAIs
(MOJSAPHOCTB ). DNEKTPOIUTHI. DIeKTponuTrdeckas auccouuanus. Crenenp quccouuanuu. Koncranrta
nuccouuanui. Bonopoanslil mokasarens. Peakiiuu nonnoro oomena. ['uiponu3 opraHuueckux
BelecTB. ['uaponus coneld. DneKTpoXuMHIecKue peakiuuu. ['aibBaHUYeCKUN 31€MEHT. DIEKTPOIbI.
Anon. Katoa. Akkymyssitop. TONITMBHBIN 3JIEMEHT. DJIEKTPOXUMHUS. P cTaHIapTHRIX AJEKTPOIHBIX
noreHuuanoB. CrangaptHele yciioBus. CTaHIapTHBINA BOJOPOAHBIN oTeHIMall. Koppo3us MeTaios.
XUMHUECKas U JIEKTPOXUMUYECKass KOPPO3usl. DIEKTPOJIN3 BOAHBIX PACTBOPOB U PACILIABOB.
Heopranuueckasi xumust
Mertainbl. CriocoOslI nostydyeHus MetaiioB. Jlerkue u tsxénple Metasuibl. JlerkormnaBkue u
TyroIuiaBkue MeTaiuibl. Metamunueckue  3iaemeHTol  A- u b-rpynn. Menp. Hunk. Turan. Xpom.
Kenezo. Hukenb. [Inatuna. Criasel. Jlerupyrommue noo6asku. YEpHbie MeTauibl. [[BeTHbIC METAILIBI.
Uyryn. Cranb. JlerupoBannsle cranu. OKcuabl U ruipokcuibl MetaiuioB. Hemetamsl. IlpocTsie
BelllecTBa — HeMeTalIbl. Yriepoa. Kpemuuii. Azot. ®ochop. Kucnopoa. Cepa. @rop. Xiop.
Kucnotusie okcuapl. Kucnoponconepsxaiue kucinotsl. CepHasi KuciioTa. A30THasi KUCIIOTA.
Bonopoanslie coequHeHNs HEMETAJUIOB.
I'enernyeckas cBsA3b HEOPraHMUYECKUX U OPIraHUYECKUX BEILECTB.
XuMHus 4 )KU3Hb
XuMu4eckasi MPOMBIIUIEHHOCTh. XUMHUYECKAsl TEXHOJIOIMS. XUMHUKOTEXHOJOTMYECKUE NPUHIUIIBI
IIPOMBIIUIEHHOIO MOJy4YeHus: MeTauioB. YepHas Mmeramiyprusd. [IpousBoactBo uyryHa. JloMeHHas
neyb. Arnomepanus. [IpousBonctBo cranu. Kucnoponnsiii kouBeptop. be3orxoaHoe nmpousBoiCcTBO.
Xumus B ObiTy. Ilpogyktel mutanus. bertoBas xumusa. Otnenodynble Marepuaibl. JIekapcTBEHHbBIE
npernaparbl. DKOJIOTMYECKU MOHUTOPHUHT. [IpenenbHo 10mycTUMble KOHLIEHTPALMH.
JdemoncTpanuu.
e Mopenu MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAINIMYECKUX KPUCTAIIIMYECKUX PEIIETOK.



e Mojenu MOJIEKYJl HU30MEPOB U TOMOJIOTOB

e PaznuuHble TUIBI XUMUYECKUX PEAKLUHI, BUACOOIBITHl 10 OPraHUYECKON XUMHH.

e OOpa3ipl METALTOB M UX COSAMHEHHUIA, CIUIABOB.

e BsaumopneiicTBre METaIIOB C KUCIOPOAOM, KUCIOTaMH, BOIOM.

e JlokazaTenbcTBO aM(OTEPHOCTH ATFOMHUHUS M €T0 THIPOKCHIA.

e BsaumogeiicTBue Menu H Kejlne3a C KHCIOPOJAOM; B3aWMOJICHCTBME MEOUM U JKele3a ¢
KHCJIOTaMU (CepHasi, COJISIHAs).

e Tlomyuenue ruapoxcunoB meau (L1I) u xpoma (I1I), okcuaa meam.

o BsaumopneiicTBre OKCHIIOB U TUAPOKCHUIOB METAJIOB C KUCIOTAMH.

e JlokazarenscTBO ampoTepHocTH coeauHeHuit xpoma(1ll)

e OOpa3ibl HEMETAIIJIOB.

e Mopenu KpUcTaUIMYECKUX PEHIETOK ainMasa U rpadura.

o [lonyyenne amMmmuaka U XJOpPOBOJOPOJIA, PACTBOPEHUE UX B BOJE, JOKA3aTEIbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEIIECTB.

e (Cxuranue yriass W cepbl B KHUCJIOPOJE, ONPEEICHHUE XHMHUYECKHMX CBOWCTB IPOJYKTOB
cropanusi.  BzauMogelcTBue € MEOpI0  KOHUEHTPUPOBAHHOM  CEpPHOW  KHUCIOTHI,
KOHIICHTPUPOBAHHOW M pa30aBICHHOIN a30THOM KUCIIOTHI.

e OOpa3ipl cpecTB OBITOBOM XMMHUH, HHCTPYKLUHU MO UX MPUMEHEHHIO.

JlabopaTopHble ONBITHI.

7. W3ydeHue BAUSHUS Pa3TUIHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKHUX PEaKIIUHA

8. OmnpezneneHune peakliuy cpelibl YHUBEPCAIbHBIM HHIUKATOPOM.

9. T'maoponus conei.

IIpakTnyeckune padoThl

7. IlpuroTtoBieHHe pacTBOPOB C 3aJJaHHOW MOJIAPHOW KOHIIEHTPALIUEH».

8. Pemenue skcriepuMeHTaNbHBIX 3a/1a4 10 TeMe «MeTauib»

9. Pemenue skciepuMeHTaNbHBIX — 3a1ad no teme «Hemeramibn

[IpakTudeckre pabOTHI CIPYIIHPOBAHBI B OJIOKH — XUMHUYECKHE MTPAKTHKYMBI, KOTOPBIE CITyKaT HE
TOJIBKO CPEJICTBOM 3aKPEIUICHHUS] YMEHHMM M HABBIKOB, HO TAK)K€ U CPEACTBOM KOHTPOJIS 32 KAUECTBOM
uX c(OPMHPOBAHHOCTH.



TeMaTuyeckoe NIaHMPOBaHUE

Homep Tema Kon- | Ilnmanupyem | CkoppekT
BO as jara MpPOBaHHA
4acoB s
(paxTuuec
Kasi) mara
Tema 1. BaxHeiilue XuMHU4YeCKUe MOHATHS U 3aKOHBI 6.09
14
3aKOHbBI COXpaHEHUsI MacChl U S3Hepruu. Hyknuel.
N3oTonbl. XUMUYECKUI IJIEMEHT.
Tema 2. 4
Ilepuoauyecknii 3aKOH U NEPHOANYECKAsA
cucTeMa XuMu4ieckux iementos /. U.
MenjesieeBa Ha OCHOBE YYCHHS O CTPOCHUH
aTOMOB .
2. Ileproanueckuii 3akoH u Ilepnoanueckas cuctema 1 13.09
xuMu4eckux sjemenToB .M. Menaeneena.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB
3. CtpoeHHe JIEKTPOHHBIX 000JI0YEK aTOMOB 1 20.09
XUMHUYECKUX 3JIEMEHTOB
4. [TonoxeHue B nepuoAMYECKOr CUCTEME BOJIOPOJA. 1 27.09
JIAHTAHOUJOB U AKTUHOMJIOB.
5. BanentHocTh. BaneHTHBIE BO3MOXHOCTH U 1 11.10
pa3Mepbl aTOMOB XMMHUYECKUX 3JIEMEHTOB
Tema 3. | Crpoenne BemecTBa. 3
6. Xumuyeckas cBsi3b. IOHHAsI 1 KOBaJIEeHTHAS
XUMHUYEecKue cBsa3u. Mertannuueckas. Bogoponnas 18.10
CBSI3b.
7. [IpocTpancTBeHHOE CTPOCHHE MOJIEKYI. 1 25.10
8. Tunel kpucTamMueckux pemeTok [Ipuannsl 1 1.11
MHOT000pa3ust BeIeCTB
Tema 4 | XumMu4ecKkue peakumu. 3
9. Kinaccudukanus XuMUIeCKHX peaKIIiid. 1 8.11
10. CkopocTs xuMHuecKux peakuuid. Karanus. 1. 22.11
11. XHUMHUYECKOE PAaBHOBECHUE U YCIIOBUS €TI0 1. 29.11
CMEILICHUSI.
Tema 5. | PacrBOpbI. 5
12. JucnepcHbie cucteMbl. JlucrepcHble CHCTEMBI B 1 6.12
pHUpoJIe.
13. CriocoObl BbIpaXeHHs1 KOHIIEHTPALMN PaCTBOPOB. 1 13.12




14. [Ipaktuyeckas padora Nel « IIpurotoBnenue 1 20.12
pacTBOPOB C 33JJaHHOW MOJIIPHOMU
KOHIIEHTPALUE.»

15. DnekTponrTrYecKas Aucconnanys. BogopoaHsrit 1
T0Ka3aTedb. Peakmuu HOHHOTO 0OMeHa. 27.12

16. ['mnponn3 opraHM4ecKux 1 HEOPraHMYECKUX 1 10.01
COCTUHEHUH.

Tema 6. | DNeKTPOXMMHYECKHE PEAKIHH. 4

17. XUMHYECKHE UCTOYHHUKH TOKA. Psl cTaHAapTHBIX 1 17.01
ANEKTPOJIHBIX MOTEHIINAIOB.

18. Koppo3ust MeTansos u ee npeaynpex/ieHue. 1

DKOJIOrM4eCKHe acleKThl KOPPO3HH. 24.01

19. DIIEKTPOJIU3. 1 31.01

20. KonrtponbHas padora Nel o teme « 1
TeopeTnueckrne OCHOBBI XUMUN 7.02

Tema7 MeTtajibl 6

21. OO01mast XapaKTepuCTHKA M CITIOCOOBI MTOJTyICHUS 1 14.02
METaJIJIOB.

22.. O0630p MeTamnoB N0604HbIX noArpynn (A —u b- 1
IpyIN) NePUOINYECKON CUCTEMbI XUMUYECKUX 28.02
JJIEMEHTOB

23. Mens. Hunk. Tutan. Xpom. [unk. XKeneso. 1 7.03

24. CrnnaBel MeTaiioB. PaboThl yueHBIX MO CO3/1aHHUIO 1. 14.03
CILIaBOB

25. OKCHUIBI ¥ TUAPOKCUIBI METAIIIOB 1. 21.03

26. IIpakTuyeckas padora Ne2 « Pemenue 1.
SKCIIEPUMEHTAIbHBIX 331a4 10 TeMe «MeTallbl» 28.03

Tema 8. | Hemerasibl. 5.

27. 00630p cBoiicTB HeMEeTAITOB. OKHCIUTEIHHO- 1
BOCCTaHOBUTEJIbHBIE CBOMCTBA TUITUYHBIX 11.04
HEMETAJIJIOB

28.. OKcubl HEMETAIIJIOB U KUCIIOPOJCOACpIKAIIINE 1 18.04
KHCIIOTBI
BogopoaHbie coenHEeHNST HEMETAIOB

29. I'enernueckas CBSI3b HEOPraHUYECKUX u 1 25.04

OpraHNYCCKUX BCIICCTB.




30.

[Ipaktuyeckas pabora Ne3  « Pemenue

HKCHEPUMEHTANIBHBIX 33714 110 TeMe «Hemeramb» 2.05
31. KontponbHast  pabora Ne2 mo  Teme 9.05
HEOpTraHWYECKasi XUMHUSI.
Tema 9. XuMHus 4 )KU3Hb.
32 X¥MHS B TPOMBIIIJIEHHOCTH. 16.05
33. Xumus B OBITY. 23.05
34. Hrorosslii ypok




«COTI'JIACOBAHO» «COI'.IACOBAHO»

Ha 3aceganun HIMO 3aM. AHpeKkTopa no YBP
nporokos Ne_ 1 Lo ngreptly AL -

ot «30»aBrycr 2021r. % A Boeveecs /
Pykosoaurean IIIMO «2o »_ B ¢ 20Zr.

Anekcaxuna U.A
/ (:Z,: /
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