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HOACHUTEJBHASA 3AIINCKA

[Tporpamma pa3paboTaHa B COOTBETCTBHHU C:

®denepanbHbiM 3ak0HOM OT 29.12.2012 Ne 273-®3 "O6 obOpazoBanuu B Poccuiickoi
®Denepanun’;
[TopsimkoM oOpraHM3aliii W OCYIIECTBIICHUS OOpa30BaTEIbHON ACSTEILHOCTH II0

OCHOBHBIM 00111€00pa3oBaTebHBIM MpOrpaMMaM — 0Opa30BaTEeNIbHBIM IIporpaMmMam
Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 MW CpeaHero ooOmero o0pa3oBaHUS,
YTBEP)KJICHHBIM NPHKa30M MUHHCTEpPCTBA O0pa3oBaHus U HAayKU Poccuiickoit

®enepauun ot 30.08.2013 Ne 1015;

®denepallbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIILHBIM CTAaHIAPTOM HAYalbHOTO OOIIEeTo
00pa3zoBaHus, YTBEPKACHHBIM TMPHUKa3oM MuHHCTEPCTBA O00pa3oBaHUS H HayKH
Poccuiickoit @enepanuu ot 06.10.2009 Ne 373, ¢ u3MeHEHUAMH, BHECEHHBIMU MTPUKA30M
MunucrepcTBa oopazoBanusiu Hayku Poccuiickoit deneparuu ot 31.12.2015 Nel576;
®denepanbHbBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOT'O OOIIETO
00pa3oBaHus, YTBEPKACHHBIM, MPUKa30oM MUHUCTEPCTBA 0O0pa30BaHus U HayKH
Poccuiickoit ®enepaunu ot 17.12.2010 Ne 1897, ¢ wu3MeHEHUSIMU, BHECEHHBIMHU
npukazoM MuHucrepcTBa 00pazoBaHus u Hayku  Poccuiickon @Penepauun  OT
31.12.2015 Nel577;

®denepanbHbBIM TOCYIapCTBEHHBIM 00pPa30BATENbHBIM CTAHAAPTOM CpPEIHEro OOIIero
00pa3zoBaHus, YTBEPKACHHBIM IMpUKa3oM MuHucTepcTBa 00pa3oBaHus U HayKHU
Poccuiickoit @eaeparuu ot 17.05.2012 Ne 413, ¢ u3MEHEHUAMH, BHECEHHBIMU MPUKA30M
MunuctepcrBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu ot 31.12.2015 Nel578;
VYueburiMm m1anoM 1Ikosr;

[TpumepHOIi mporpaMMoi AUCHUILTUHBI, YyTBEPKIEHHON MHUHHCTEPCTBOM 00pa30BaHus U
Hayku Poccuiickoii @enepanuu (MU aBTOPCKOW MporpamMme, MpOoIIe el SKCIepTU3y U
anpoOaIuio;

®denepanbHbIM MepeYHEM YueOHHUKOB, YTBEP>K/ICHHBIX, PEKOMEHIOBaHHBIX
(ToMyIIIeHHBIX) K HCIIOJIB30BAHUIO B 00pa3oBaTeIbHOM Ipoliecce B 00pa3oBaTeNbHBIX
YUPEXKJIEHUAX, PEATU3YIOLIUX [TPOrpaMMBbl 00111ero 00pa3oBaHusl.

PaGouas nporpamMma 10 xmacca cocraBieHa Ha OCHOBE (Deﬂepaanoro KOMIIOHCHTAa

rocynapctBeHHoro CTaHzapTa cpeiaHero o0mero o0pa3oBaHUs MO XUMHUHU (YIIIyOJIEHHBIH
YPOBEHB), NPUMEPHOM MPOTrPaMMBI 110 XMMHH CPEHEro oémiero oopa3zoBanus (yriryOIeHHBIH
ypoBenb). Mcrnonp3oBana aBTopckass mporpamma WM. Hopommumuckuii, H.C. HoBommHckas
cpeaHero oOmero oOpa3oBaHUs MO XUMMU A YriyOleHHoro mizydeHus xumuu B X — Xl
kjaccax no yueonuky M.M. Hosommuckuit, H.C. HoBomuHckast.

Y4eOHO-MEeTOINYECKUN KOMILIEKT:
1. I'apa H.H. Xumusa. Ypoku B 10 kimacce. M.: [Ipocsemenne, 2015.

2. Xomuenko M.I'. COopHMK 3ama4y U ynpaxHeHud mo xumuu. M.: IIpocsemienue.
2014
3. Kontponbubie paborsr mo xumuu. 10 xmace. WM. Hosommuckuii, JI.O.

®denocosa, H.C. HoBomuuckas. M.: «Onukc 21 Bek» «Mup obpazoanuey. 2014r. — 36¢.

4. AM. Papeuxwuii, B.Il. 'opmkoBa. J(upaktuyeckuit matepuan no xumun 10-11
kiacc. M.: IIpocBemenne. 2013r
B yue6nOoM mmane 'BOY COII Ne5 «OLl» na 2019-2020 y4ueOHBIN TO7 OTBEACHO IS

00s13aTesIbHOr0 N3ydeHus npeaMera xumuu B 10 kitacce 170 gacoB (U3 pacuera 5 yac B HEJIENIO).



I[Inanupyemble pe3yabTaThl H3yUeHHUsI Y4eOHOr0 Kypca
10 xkaacc, yriry0JeHHbId YPOBEHb

JIMYHOCTHBIMH pe3yiabTaTaMi OCBOCHUSA IIPEAMETA «XHUMHS SIBISIOTCS CICAYIOIUE YMCHUA:

OCO3HABaTh E€IMHCTBO M LEJIOCTHOCTb OKPYKAIOLIETO MHpPa, BO3MOXKHOCTH €ro
MI03HABAEMOCTH M O0BSICHUIMOCTH Ha OCHOBE JIOCTH)KCHUH HAYKH,

CTPOUTH COOCTBEHHOE IEIOCTHOE MHUPOBO33PEHHE HA OCHOBE U3YyYEHHBIX (DaKTOB;
0CO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCJIC U B paMKax,
CaMOCTOSITEIILHOM JIeATETHbHOCTH BHE IIKOJIBL;

OILICHUBATh MOBE/ICHUE C TOYKU 3PCHUSI XUMUYECKOM 0€301MacHOCTH (TEKCTHI U 3a/IaHUs ) U
JKU3HECHHBIC CUTYallMd C TOYKH 3peHUs 0e30macHoro oOpasza KU3HM U COXPaHEHUS
3JI0POBBSI;

OLCHUBATH AKOJIOTUYECKUN PHUCK B3aMMOOTHOIIICHUH YeJIOBEKA U npupodbl.
(GbopMHpOBaTh 3KOJOTHYECKOE MBIIIICHHE: YMEHHE OIICHWBATh CBOKO IESATEIBHOCTh U
MOCTYIKH JIPYTHX JIFOJICH C TOYKHU 3PEHUS COXPAHEHUS OKPYXKAIOIICH Cpelbl - rapaHTa
YKU3HH U OJIaroroydus JiroJiei Ha 3emiie;

OCO3HABaTh COBPEMEHHOE MHOT000pa3ue THUIIOB MHPOBO33PEHHUsS, OOLICCTBEHHBIX,
PEIUTHO3HBIX, aTEUCTUYCCKUX, KYJIbTYPHBIX TPAIHMIAN, KOTOPHIC ONPEACISIOT Pa3HbIC
00BsACHEHUS MPOUCXOAAIICTO B MHUPE;

YUUTHCS TIPU3HABATh MPOTHBOPEYMBOCTh U HE3aBEPIICHHOCTh CBOMX B3IVISAIOB HA MHP,
BO3MOXHOCTHh UX U3BMCHCHU,

YUUTHCSI UCIOJIB30BATh CBOM B3TJIS/IBI HA MUD Uil OOBSICHEHHs Pa3IMYHBIX CHTYalluH,
PCIICHNA BO3ZHHUKAIOIIUX HpO6HeM 1 U3BJICYCHHSA ) KU3HCHHBIX YPOKOB,

0CO3HABaTh CBOM MHTEPECHI, HAXOJUTh U M3y4yaTh B YYCOHHKAX MO pa3HbIM MpeaMeTam
MaTtepua (M3 MaKCUMyMa), UMEIOIUNA OTHOIIIEHHE K CBOUM MHTEpPECcaM;

UCIIOJIB30BaTh CBOM HWHTEPECHl Ui  BbIOOpa WHAMBUIYAILHOW 00pa30BaTEIbHOM
TPACKTOPHUH, MTOTCHIIMATLHOW OYAyIIe MpodeccH U COOTBETCTBYIOMIETO MPOQPIIHHOTO
o0pa3oBaHus;

PUOOpPETaTh OMBIT YUacCTHUs B JeaX, IPUHOCALINX MOJIb3Y JIIOJIAM;

YUUTBCS CaMOCTOSITENIFHO BHIOMpATh CTUJIb MOBEACHMSI, TMPUBBIYKH, OOECIIEUMBAIOIIIE
Oe3omacHbIil 00pa3 KU3HU U COXPAHEHUE 3JI0POBbS — CBOETO, a TaKk)Ke OJMU3KUX JIIOJeH 1
OKPYKAIOIIHX;

YYUTBCS CAMOCTOSITEIBHO IIPOTUBOCTOATH CUTYalUsAM, NIPOBOLUPYIOIIUM Ha IOCTYIIKH,
KOTOpbIE YTPOXKaIOT OE30MaCHOCTH U 3/J0POBBIO;

BEIOMpATh TIOCTYIIKH, HAIICJICHHBIC HA COXPAHEHHE U OEpEKHOE OTHOIICHHUE K TIPHUPO/IEL,
OCOOCHHO JKMBOW, H30erass MPOTHBOIOJOXKHBIX IOCTYIKOB, IOCTENEHHO YydYach U
OCBaMBas CTPATETHUIO PAIMOHATBLHOTO MPUPOIOOIB30BAHNS;

YUUThCA yOeXaaTh JpYrux JrOAe B HEOOXOAMMOCTH OBIAJACHHUS CTpaTerueit
paIMoOHAIBHOTO MTPHPOJIOTIOIB30BAHUS;

UCIIONIb30BaTh JKOJOTHYECKOE MBIIUICHHE [JIsi BBIOOpa CTpaTerud COOCTBEHHOTO
IIOBCACHUSA B KQYECTBC O)IHOﬁ 13 ICHHOCTHBIX YCTAaHOBOK.

MeTanpeAMeTHBIMM pe3yJbTaTaMid HU3Yy4eHHUs Kypca «XuUMHUS» sBigeTcss (OpMHUpPOBaHHE
YHHUBEpCalIbHbIX Y4eOHbIX Aeiictuii (Y'Y ).

Perynarusueie YY/I:

CaMOCTOSITENIbHO OOHapyXuBaTh U (hopMynHpoBaTh y4eOHYHO HpoOiieMy, OMpPEeNsTh
e y4eOHOU AeATeNbHOCTH, BBIOUPATh TEMY MPOEKTA;

BBIJIBUTATh BEPCUU PEUICHHS MPOOJIEMBI, 0CO3HABATh KOHEYHBIH pe3ynabTart, BEIOUPATh U3
NPEUIOKEHHBIX U UCKaTh CAMOCTOSITENIHO CPEJICTBA JOCTHKEHUS 1IETIH;

COCTaBJATh (MHAMBHUAYAJIbHO WJIHM B TPYIIE) IUIAH pEIIeHUs MpoOIeMbl (BBIMOIHEHUS
MIPOEKTA);

paboTas 1o IUIaHy, CBEPSATh CBOU JIEHCTBUS C LIEbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATh
OIINOKK CaMOCTOATEILHO;

B JMAJOre C Y4YUTEIEM COBEPIIEHCTBOBATh CAMOCTOSITEIBHO BbIPAOOTaHHBIE KPUTEPHU
OLICHKH;

nmoaOUpaTh K K01 mpodieme (3a7a4ue) aJeKBaTHYIO €l TEOPETHIECKYIO MOJICIIb,




paboTas Mo MpeIIoKEHHOMY U CaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY, MUCIHOJIb30BaTh
Hapsy ¢ OCHOBHBIMU M JOIOJHHUTEIBHBIE CPEICTBA (CIPAaBOYHAs JIUTEPATypa, CIOKHBIC
MPUOOPHI, KOMIIBIOTEP);

IUTAHUPOBATh CBOIO MHMBHIyaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

CBOOOHO IMOJIb30BAThCS BHIPAOOTAaHHBIMU KPUTEPUSIMH OLIEHKH M CAMOOLICHKH, UCXO/S
U3 1eJTM 1 UMEIOIINXCS KPUTEPHUEB, Pa3indas pe3ysbTaT U COCOOBI AeHCTBUH;

YMETh OLIEHUTh CTENEeHb YCIEUIHOCTH CBOEH WHIUBUAYAIbHONH 00pa3oBaTEeIbHOMN
NeSITeTbHOCTH;

JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M 4YepTaM XapakTepa («KakoB s»),
OTIpEeNIeNIATh HAIPABJICHUS CBOETO Pa3BUTHS («KAKUM 51 XOUY CTaTh», «YTO MHE JISl TOTO
HAJI0 C/IETaTh).

IloznaBarenbHble YV /I

aHAJIM3UPOBaTh, CPAaBHUBATH, KIACCU(PUIUPOBATH U 0000maTh (aKkThl U SBICHUS,
BBISIBJISITH IPUYMHBI U CICJICTBHS IPOCTHIX SBICHUIA;

OCYIIECTBIISITh CpPaBHEHHUE, CEpUALMI0 M KIACCHU(PUKALUIO, CAMOCTOATEIbHO BBIOUpAs
OCHOBAHHUS U KPUTEPUH JUTS YKA3aHHBIX JJOTMYECKHUX OIEpaIluii;

CTPOUTh KJIACCHU(PHUKAIMIO HA OCHOBE JUXOTOMHYECKOTO JelieHHs (Ha OCHOBE
OTpHUIIAHHUS ),

CTPOHUTH  JIOTUYECKOE pacCy)KIEHHE, BKIIOYAIONIEe YCTAHOBICHHE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3EH;

CO3/1aBaTh CXEMAaTHYECKHE MOJEIH C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTA;

COCTABIIATH TE€3HCHI, PA3JINYHBIC BU/IBI IUTAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);
peoOpa3oBbIBaTh HH(POPMAIIMIO U3 OJTHOTO BUAA B APYToil (TaOIUIly B TEKCT U TIp.);
BBIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(POPMALINY;

aHAJIM3UPOBaTh, CpPaBHUBATH, KIACCU(PUIUPOBATE W 0000IIAaTh TMOHATHS: JaBaTh
OTIpeNieJieHue TOHATUSAM Ha OCHOBE HM3YyYEHHOTO Ha PA3UYHBIX MpeaMerax ydeOHOro
MarepHuaia, OCYIIECTBIIATh JIOTHUECKYIO OIEpalli0 YCTAaHOBJIEHUS POJ0O-BHJIOBBIX
OTHOIIEHHA, 0000IIaTh MOHSATHS — OCYIIECTBISATH JIOTHYECKYIO OIEpPAIUIo TIepexoaa OT
HOHATHUS C MEHBILIUM 00bEMOM K HOHSATHIO C OOJIBIIUM 00EMOM;

CTPOHUTH  JIOTUYECKOE pacCyKIEHHe, BKIIOYAIONIEe YCTAHOBICHHE [IPHYUHHO-
CJIEZICTBEHHBIX CBSI3€ii;

co3/laBaTh MOJETH C BBIICJICHHEM CYHOIECTBEHHBIX  XapaKTEPHCTHUK  OOBEKTa,
npeoOpa3oBbIBaTh MOJIENM C II€JbI0 BBISBICHUS OOIIMX 3aKOHOB, OINpPEIEISIONNX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

IpPEeCTaBIATh HH(OPMALIMIO B BUJIE KOHCIIEKTOB, TaOIUI], CXeM, Ipa(hUKOB;
npeoOpa3oBbIBaTh MH()OPMALIMIO U3 OJHOTO BHJA B JAPYroll M BBIOMpATh YAOOHYIO IS
ce0s popMy (uKCAK U TPEACTaBICHUS HHPOPMALUY;

MOHMMAs TIO3WIMIO JIPYTOro, pasjiuyaTh B €r0 pEeYd: MHEHHE (TOYKy 3peHHs),
JI0Ka3aTeIbCTBO (ApryMeHThl), (DaKThl U T.11.;

camMoMy CO3/laBaTh MCTOYHHKH WH(POPMAIMU PA3HOTO THIIA W I Pa3HBIX ayIUTOPHIA,
co0uro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TpaBuiia HHPOPMALIMOHHOM 6€3011acHOCTH;
YMETh HCIOJb30BaTh KOMIIBIOTEPHBIE ¥ KOMMYHHKAIIMOHHBIE TEXHOJIOTHH Kak
UHCTPYMEHT JUIs1 JOCTHXKEHHSI CBOMX IIETIeH;

Kommynukatusnbie YVY/I:

CaMOCTOSITENIbHO OpPraHM30BBIBATH y4eOHOE B3aWMoOJIEiCTBHE B Tpynme (onpenensirb
o0IIHe TIeTTH, pacIpeeNaTh POJIH, TIOTOBAPUBATHCS APYT C APYTOM U T.11.);

OTCTauBast CBOIO TOUKY 3PEHUs, IPUBOJUTH apTyMEHTHI, MOATBEPKAast UX (paKkTamu;

B JUCKYCCHH YMETh BBIIBHHYTh KOHTPApTyMEHTHI, ImepedpazupoBaTh CBOIO MBICIH
(BNIaieHuEe MEXaHW3MOM SKBHBAJICHTHBIX 3aMEH);

YUTBCS. KPUTHYHO OTHOCHUTBHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM TIPHU3HABaTh
OLIMO0YHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

MOHMMAsl TO3UILMIO JPYroro, pasjiuyaTh B €ro pedyu: MHEHHe (TOUKY 3peHus),
JI0Ka3aTeIbCcTBO (ApryMEHTHI), (DaKThl U T.11.;

YMEThb B3MVIAHYTh Ha CHUTYalMI0 C MHOW MO3WUIUH M JIOTOBAapHUBATHCS C JIIOJbMHU HHBIX
MTO3ULUH.




IIpeameTHbIe pe3ynabTaThl. 1pe6osarnusi K YPOBHIO TOJATOTOBKH ydalIuxcsi (BBITYCKHHUKOB)
HaIpaBJeHbl Ha pPEATU3AIUI0 ACATEIHLHOCTHOIO, MPAKTUKO-OPUEHTUPOBAHHOIO U JIMYHOCTHO-
OPUEHTHPOBAHHOTO TIOJIXOJIOB; OCBOCHHE YYaIIUMUCS HWHTEJUICKTYaJIbHOW M TPaKTUYECKOU
JIeATEeIbHOCTH; OBJIAJICHUE 3HAHUAMHU U YMEHHUSIMHU, BOCTPEOOBAHHBIMU B MOBCEIHEBHOM KU3HH,
MO3BOJISIIOIIUMHA  OPUEHTHUPOBATBCSI B OKPYKAIOIIEM MHUpPE, 3HAYMMBIMH JUISI COXPaHEHUS
OKPYKArOIIeH CpeJlbl U COOCTBEHHOTO 37]0POBbSI.

e B pesynbTaTe H3ydeHHs] XUMUH Ha 0230BOM YPOBHE YUCHHK JOJIKEH:

e 3HATH/OHHMATDH

e BaOXHEUIIHME XUMHUUYECKHE MOHSTHUS: BEIIECTBO, XUMUUYCCKUMA AJIEMEHT, aTOM, MOJICKYJIa,
XUMUYECKasi CBSI3b, BaJEHTHOCTh, CTENEHb OKHCIICHUS, YIJIEPOAHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, U30MEPHUs, TOMOJIOTHS, AJUIOTPOTHS, U30TOMbI, DO, MOJISIPHBIC
Macca W 00BeM, BemecTBAa MOJEKYJISIPHOTO U  HEMOJEKYJISPHOTO CTPOCHWS,
(HE)27IEKTPOIIUTEI;

e OCHOBHBIC 3aKOHBI XUMHUU U XUMHUYeckue Teopun: 3CM, 3aKOH OCTOSHCTBA cocTaBa, [13,
TEOPHS] XUMHYECKOM CBSI3H, CTPOCHHS OPTraHMYECKUX BEIICCTB;

e BAXHEHIIME BEIIECTBA M MaTepUajbl: CEpHAas, COJISHAs, a30THAsA U YKCYCHAas KUCJIOTHI,
METaH, TUJICH, alleTHJICH, O€H30J1, ATaHOJI, *KUPbI, MbLJIa, TJIFOKO3a, caxapo3a, Kpaxmail,
KJIeTYaTKa, OCNKH, UCKYCCTBCHHBIC M CHUHTETUYECKHE BOJIOKHA, Kay4yKH, IIaCTMACCHI;
METAJIJIBI U UX CIUIABBI, IIEJI0YH, aMMHUAK, MUHEPATLHBIC YIOOpEHUSI.

* yMeTh:
e Ha3bplBaTh M3y4YCHHBbIE BEIIECTBA [0  «TPUBMAIBHOW» WIM  MEXIYyHapOIHOU
HOMEHKJIAType;

e OMNpENeNTh: BaJCHTHOCTh M CTEIICHb OKHCICHHS XMMHYECKHX 3JIEMEHTOB B BEIIECTBAX,
TUI XUMHYECKOM CBS3M B COCIMHEHMSX, 3aps] HMOHA, XapakTep Cpelsl B BOJHOM
pacTBOpe HEOPTaHMYECKOTO BEIIECTBA, OKHCIUTEIh/BOCCTAHOBUTEIND, MPUHAICKHOCTD
BEIIIECTB K OIPEICIIEHHOMY KJIaccy;

* XapaKTepu30BaTh: DJIEMEHTHI MallbIX MepuonoB mo u3 mnonoxkeHutro B [IC, obmme
XMMHUYECKHE CBOWMCTBA METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKHX U
OpPraHWYECKUX BEIIECTB, CTPOCHHWE W XMMHUYECKHE CBOWCTBA M3YUEHHBIX OPTraHHYECKUX
BEIIIECTB;

e OOBSCHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUSA, TNPHPOIY
XMMHUYECKON CBSA3M, 3aBHUCHUMOCTb CKOPOCTH XHMHYECKOH peakLuu U IOJIOKEHHS
XUMHYECKOTO PAaBHOBECHS OT PA3INYHBIX (PaKTOPOB;

e  BBINOJHATH XUMUYECKUN HKCIEPUMEHT 10 PACMO3HABAHUIO BXKHEHIINX OPraHUUECKUX U
HEOPTraHMYECKUX BEIIECTB;

® [IPOBOJUTH CAMOCTOSITENIBHBIA IMOMCK XHMHYECKOM HH(OpPMAIMK C HUCIOJIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HM3/IaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); UCIOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM Il 0OpabOTKU M
nepeaayr XUMHIECKOW HHPOPMALIMH | €€ TPEJICTABICHUS B pa3IMYHbIX (hopMax.

e lcnonb3oBare NmpHOOpETEHHBbIE 3HAHUS M YMEHHMS B NPAKTUUYECKOM JEATETBbHOCTH H
TIOBCEHEBHOM JKU3HU IS

e OOBSCHEHUS XUMMUYECKHX SBJICHUH, NPOUCXOJAIIMX B Tpupoae, OBITYy U Ha
IPOM3BOJICTBE;

e - OmpezAereHHs BO3MOXHOCTH MPOTEKaHHUS XUMHYECKUX MPEBPALCHUNA B pa3IMYHBIX
YCIIOBHSX ¥ OIIEHKH UX TIOCIIEICTBHIA;

® DKOJIOTHYECKU T'PaMOTHOTI'O IMOBE/ICHUS B OKpYXKarollei cpere;

e OIEHKM BIMSHUS XHMHYECKOTO 3arpsi3HEHHS OKpYXKArolled cpenbl Ha OpraHu3M
YEII0BEKA U IPYTUE KUBBIE OPraHU3MEI,

e Oe3omacHOro  oOpamieHuss C  TOPIOYMMHM M TOKCHYHBIMM  BEIIECTBAMU,
71a00paTOpHBIM 000pYIOBAHUEM;

e  TIPUTOTOBJICHHS PACTBOPOB 3aJJaHHON KOHIIEHTPAIIMH B OBITY M HA IIPOU3BOICTBE;

e KPUTHUYECKOW OILEHKH JOCTOBEPHOCTH XHUMHUYECKOW HWH(POpPMAIUH, MOCTYMAIOIIeH H3
pa3sHbIX HCTOYHHUKOB.

e [Ilporpamma mpemycMaTpuBaeT (GOpPMHUPOBAHUE Y Yydamuxcs oOIIeydeOHBIX YMEHUH |
HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB AEATEIBHOCTH M KIIFOYEBBIX KOMIIETEHIIM:



e YMEHHME CaMOCTOSTEIBHO M MOTHBHPOBAHHO OPraHM30BBIBATH CBOKO I103HABATEIBHYIO
JESTENIbHOCTD;

® UCIOJb30BAHUE JIEMEHTOB NPUUYUHHO — CIEICTBEHHOIO M CTPYKTYPHO - ()YHKLIMOHAIBHOIO
aHaJIN3a;

e OIpe/eeHNe CYIIIHOCTHBIX XapaKTePUCTUK U3y4aeMOro 0ObeKTa;

e yMeHHE DPa3BEPHYTO OOOCHOBBIBATH CYXJICHHUS, JaBaTh ONPEACICHHS, IPOBOAUTH
JI0Ka3aTeNbCTBA;

e OLIEHUMBAHUE U KOPPEKTUPOBKA CBOETO MTOBEACHUSI B OKPYKAIOLIEM MUDE.

Conep:xanue yueOHoro npeamera. Xummus 10 kinace

Tema 1. TeopeTuyeckue 0CHOBbI OpraHuveckoil xXumMuu. (2 Jaca)

®opmMupoBaHUE OpPraHMYECKON XHMMHUU Kak Hayku. Opranudeckue BemiectBa. OpraHudeckas
xuMuda. Teopust cTpoeHUsi opraHumyeckux coenunenuit A.M. ByrtnepoBa. CrpykTypHas
n3omepus. Homenkiarypa. 3HaueHre TEOPUU CTPOSHUS OPTaHUUECKUX COSAMHEHUH.
DneKTpOHHas MPHUPOJa XUMHUYECKUX CBS3eM B OpraHmdeckux coenrHeHusx. CrocoObl pa3pbiBa
CBsI3€H B MOJIEKYJIaX OpraHMYeCKHUX BEIIECTB.

Krnaccudukanus opraHuuecKuX COeTHHCHUN.

Hemonctpauuu. 1. O3HakomiieHHe ¢ oOpa3liaMH OPraHWYeCKUX BEIIECTB U MaTepuajaMu. 2.
Monenu MoNeKyl OpraHMYecKux BemecTB. 3. PacTBOpUMOCTh OpraHMUYECKUX BEIECTB B BOJE U
HEBOJIHBIX PACTBOPHUTEISX.

4. IlnaBnenne, 0OyrIuBaHUE U TOPEHHE OPraHNYECKUX BEIIECTB.

Tema 2. Asnkanbl. (4 yaca)

DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOEHUE ankaHoB. ['omonornueckuii psa. Homenknarypa u
n3omepus. Pu3nyeckre U XMMUYECKUE CBOMCTBA alkaHoOB. Peaknuu 3amemenus. [lonyyenue u
npuMeHeHue ankaHoB. Lluknoankanel. CTpoeHue Mosekys, romonoruueckuil psia. Haxoxnenue
B nipupojie. Du3znyeckre U XuMUYECKHE CBOWCTBA.

Hemonctpauuu. 1. B3peiB cmecu MeraHa ¢ Bo3ayxoM.2. OTHOIIEHHE aIKaHOB K KHUCJIOTaM,
niesouaM, K pacTBOpy MepMaHIraHara Kajusl.

Jlaboparopubie  ombIThl. 1.  M3roroBnenue  mojeneid  MOJEKyNl — YIVIEBOJAOPOJIOB U
rajoreHOnpOU3BOIHbIX.

[TpakTudeckast pabora Nel. KauecTBeHHOE ompe/eneHre yriepoja U BoJ0po/ia B OpraHUIECKIX
BEII[ECTBAX.

Pacuetnbie 3amaun. Pemenne 3ama4 Ha HaXOXIACHUE MOJEKYISIPHONW (OPMYJIBI OPTraHUYECKOTO

COeMHEHUs 1o Macce (00beMy) MPOAYKTOB CTOPAHUS.

Tema 3.AnkeHbl. ATKMHBI. AJIKaaueHsbl ( 4 yaca)
AJIKEHBI. DJEKTPOHHOE€ M TMPOCTPAHCTBEHHOE CTPOCHUE AaJKEHOB. ['OMOJOrMyYeckui psj.
Homenknarypa. M3omepus. XUMHUYECKHE CBOMCTBA: PEAKIUU OKUCICHUS, MNPHUCOCAUHEHUS,

nonuMepuszanuu. Ilpasuno MapkoBHukoBa. IlosyueHue U npUMEHEHUE aJKEHOB. AJIKaJUCHBI.



Crpoenue, cBoiictBa, mnpuMeHeHue. IlpuponHbiii kaydyk. AJKUHBL. ~OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE aneTusieHa. I'omonoru u nsomepsl. Homenknarypa. @usndeckue u
xumudeckue cpoiictra. [lonydyenue. [Ipumenenue.

HemoHnctpanuu. 1.I'openue stuinena. 2. BzaumopaeicTBie 3TUiIeHa ¢ pacTBOPOM I€pMaHraHaTa
kanus.3. OOpa3iubl NOIMITUIICHA.

Jlaboparopubie  onbIThl. 1.  M3rotoBnenue Moaenedl Monekyna. 2.M3ydeHue  cBOMCTB
HaTypaJbHOTO U CUHTETUYECKOT0 Kay4dyKOB.

[Tpaktrueckas padota Ne 2. [TomydeHne 3TuiieHa U U3YYCHHE €T0 CBOMCTB.

Tema 4. Apenbl. (2 yaca)

ApeHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue OeHzona. M3omepus U HOMEHKIIATYpa.
dusnueckue u XMMHUYECKUe cBoicTBa OeH3oma. ['omonoru 6en3ona. OcoOEHHOCTH XMMUYECKUX
CBOMCTB OeH30J1a Ha IpuMepe Toilyosa. I'eHeTnyeckas CBA3b apOMaTUYECKUX YIJIEBOJOPOJOB C
JIPYTMMHU KJIacCaMH YIJIEBOJAOPO/IOB.

Hemonctpanuu. 1. beH3on kak pacTBopuTenb, ropenue Oenzona.2. OTHomeHue OeH307a K
pacTBOpy nepMaHranata kanus.3. OKUcIeHue ToIyoJa.

Tewma 5. [IpupoiHbIE ICTOUYHUKH YIJIEBOJOPOJIOB. 4 yaca

[Tpupoanstii ra3. [lomyraeie HedTsaHbIe ra3sl. HedTh 1 HedTEenpoaykThl. PU3NUECKHE CBOKWCTBA.
Cnoco6s1 iepepadotku. [leperonka. KpekuHr TepMudeckuii U KaTaTuTHIECKUN.

JlaGopatopHsble onbITHL. 1. O3HaKOMIIEHHE ¢ 00pa3liaMu MPOIYKTOB HeprenepepadoTKH.
PacueTtHble 3amaun. Pemenue 3amauy Ha ompeaesieHHe MaccoBOM MM OOBEMHOM JTOJM BBIXO/A
MPOJYKTa Peakuu OT TEOPETUUECKH BO3ZMOXKHOTO.

KonTponbnast padora Ne 1

Tema 6. CniupTsl u peHobI. (3 yaca)

OpnHoaTtoMHBI€ TIpeaenbHble ciupThl. CTpoeHre MojeKys, GyHKIHOHaIbHas rpymnmna. Mzomepus
¥ HOMEHKIaTtypa. Bomopoanas cBsizb. CBoiicTBa 3TaHoNa. DU3MOIOrHUECKOE ACHCTBUE CITUPTOB
Ha OpraHusMm 4yenoBeka. [lomyueHnue u npumMeHeHne cnupToB. [ eHeTHueckas CBSA3b MPEeAETbHBIX
OJIHOAaTOMHBIX CIHUPTOB C YIVIEBOAOpPOJaMHU. MHOroaromMHsle CHUPTBL. OTUIIEHIIIMKOJIb,
rianepud. CBONWCTBA, IPUMEHEHUE.

®enonbl. CtpoeHue MoJekynbl ¢eHona. CpoiictBa ¢eHona. TokcHMUHOCTH (eHosla U €ro
coenuHeHui. [Ipumenenue gpenona.

Jemonctpauuu. 1. KonumuecTBeHHOE BBIAEIIEHHE BOAOpPOJAa M3 OTWIOBOINO coupra. 2.
B3aumoneiictBue 3tuinoBoro cnupra ¢ OpomoBogopoaoM. 3. CpaBHEHHE CBOMCTB CIHMPTOB B
TOMOJIOTHYECKOM pSIYy: PacTBOPUMOCTh B BOJIe, TOpEHHUE, B3aUMOJICHCTBUE C HaTpueM. 4.
B3anmoneiicTBue riauiepuHa ¢ HaTpUeM. S.

JlaGopatopHble onbIThl. 1. Peakumsa rnumuepuna ¢ ruapokcugoM menu (2). 2. PactBopenue

rimnepruHa B BOJAC, €TI0 TUT'POCKOIINYHOCTD.



Pacuernple 3amaun. Pemenue 3a1ad mo XMMUYECKUM YPaBHEHHSIM TIPH YCIOBUH, YTO OJHO U3
pearupyromux BemecTB JaHO B U30BITKE.

Tema 7. Aibaernabl, KeToHbI. ( 1 yac)

Anpaeruasl. CtpoeHue MoJiekynbl ¢dopMmanbaeruaa. OyHkIMoOHaNbHas rpymnmna. M3omepus u
HoMeHKJaTypa. CBoiicTBa anbiaerufoB. DopMmanbaeru]; M aleTalbJIErHa: IOJy4YeHUe |
pUMEeHEeHUe. ALIETOH — MpeACTaBUTENb KeTOHOB. CTpoeHue Mosekybl. [Ipumenenue.
Hemonctpauuu. 1. BzaumopeiicTBue 3TaHaias ¢ aMMHAyHBIM DPAacTBOpPOM OKcuja cepebpa u
TUAPOKCUAOM Meau. 2. PacTBopeHue B alleTOHE Pa3InyHbIX OPraHUYeCKUX BEIIECTB.
JlaGopatopubie onbiThl. 1. [lonyuenue sTanans okucieHHeM 3TaHoia. 2. OKHUCICHHE 3TaHalsd

AMMHUAYHBIM paCTBOPOM OKCH A cepe6pa U TUAPOKCUIOM MC/IU.

Tema 8. KapooHoBbIe KHCJIOTHI. (3 yaca.)

OOHOOCHOBHBIE TMpe/enbHble KapOoHOBBIE KUCIOTHL. CTpoeHue Mojekyn. DyHKIHOHATbHAs
rpynna. M3omepus u HoMeHkiatypa. CBoicTBa KapOOHOBBIX KUCIIOT. Peakius atepudukanum.
[Tomryuenne KkapOOHOBBIX KHCJIOT M TpuMeHeHWe. Kparkwe cBeneHuss O HelpeaeIbHBIX
KapOOHOBBIX KHUCIIOTaX. ['eHeTHueckas CBsI3b KapOOHOBBIX KHCIOT C JPYIHMH KJIACCaMH
OPraHUYeCKUX COCIMHCHUU.

Hemoncrpamuu. 1. OTHOIIEHUE OJICMHOBOM KUCIIOTHI K PACTBOPY NIEpMaHraHaTa KaJus.
JlabopaTtopusbie onbIThI. 1. [TonydeHne yKCyCHON KMCIIOTHI U3 COJIHU, OTBITHI C HEH.

[TpakTiueckas pabota Ne 3. ITomyuenue u cBoicTBa KapOOHOBBIX KUCIOT.

[Ipaktuueckass pabora Ne 4 Pemenne »sKcrepuUMEHTaIbHBIX 3aJad Ha pacloO3HABaHHE

OpTraHU4YCCKUX BCIICCTB.

Tema 9. Cioxnbie 3¢pupsbl. Kupsbl. (2 yaca)

CrnoxHble >(Quphl: CBOIcTBa, NojydeHue, npuMeHeHue. JKupswl, cTpoeHue xupos. Kupbsl B
npupoze. Cpoiicta. [Ipumenenue.

Motomue cpencta. [IpaBuiia 6e30macHOro oOparieHust Co CpecTBAMU OBITOBONM XUMUHU.
JlaGopaTopHble oOmnbITHL. 1. PacTBOpUMOCTH KHMpOB, J0Ka3aTEIbCTBO HUX HENPEIEIbHOTO
XapakTepa, oMblIeHUE )KUpoB. 2. CpaBHeHHe cBOiCTB MbuTa 1 CMC. 3.3HakoMCTBO ¢ 0Opa3naMu

MOIOIIMX cpencTB. 4.M3ydeHne ux coctaBa 1 MHCTPYKIMHI IO TPUMEHEHUIO.

Tema 10. YraeBoasbl. (3 yaca)

I'moxo3a. CtpoeHne monekyisl. OnTuueckas (3epkanbHas) nzomepus. Guznueckne cBoicTBa U
HaxoxJeHue B npupoje. [Ipumenenne. @pykro3a — U30Mep TIIFOKO3bl. XMMHUYECKHE CBOMCTBA
roko3bl. [Ipumenenue. Caxaposa. Ctpoenne Mmosekysbl. CBONWCTBaA, TPUMEHEHUE.

Kpaxman u nemironosa — NpeAacTaBUTENN NPUPOIHBIX NOIUMepoB. Dusnueckue 1 XUMHUUYECKHE

cBoiicTBa. Haxoxnaenue B npupoae. Ilpumenenne. AueratHoe BOJIOKHO.



JeMoHCcTpanuu.

Jlabopatopubie omnbiThl. 1.B3auMoneiictBue pactBopa mitoko3bl ¢ ruapokcuaom wmeau (I1).
2.BzanmojielicTBHE TUIFOKO3BI C aMMHAYHBIM pPacTBOPOM OKcujaa cepebpa. 3.B3ammopeiicTBue
caxapo3bl ¢ THIPOKCUIOM Kanbuus. 4.B3anmoeiicTBue Kpaxmaia ¢ HOJI0M, THIPOJIN3 Kpaxmalia.
5.03HaKkoMIIeHHE ¢ 00pa3laMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.

[Ipaktuyeckas pabora Ne 5. Pemenue SKclepUMEHTANbHBIX 3a7ad Ha TOJIY4YE€HHE U

paciio3sHaBaHHUE€ OPraHNn4YCCKUX BEIICCTB.

Tema 11. AMUHBI H aAMMHOKHCJIOTHI. ( 1 gac)

Amunbl. Ctpoenue mMosiekya. AmuHorpynna. dusnueckue U xumuueckue cpoictBa. CtpoeHue
MoJIeKyJbl aHwiInHa. CBoiicTBa aHunuHa. [Ipumenenue.

AmuHokucaoTel. M3omepust 1 HomeHkiiaTypa. CBoHcTBa. AMHHOKHMCIOTHI Kak amM(OTepHbIE
opranuyeckue coepunenus. [Ipumenenue.

I'ereTmueckas CBSI3b aMUHOKHUCIIOT C APYTrUMH Ki1aCCaMH OPraHUYCCKUX COCHHHGHHﬁ.

Tema 12. Beaxkn. ( 2 gaca)

benku — npuponneie nomumepsl. CoctaB U cTpoeHue. Pu3nuecKkue U XMMHYECKUE CBOMCTBA.
[IpeBpamenust OeNKOB B OpraHu3Me. YCIeXd B U3yYeHHH W cHHTe3e OenkoB. [lonstue o0
a30TCOAEpKANIUX TeTePOLMKINYEeCKUX coennHeHusX. [Inmpunun. ITuppon. [IupumunnHOBBIE M
IIypPUHOBBIE OCHOBAHUSI.

HyxnenHoBble KHCIIOTBI: C€OCTaB, CTpoeHHe. XHMMsS M 340pOBbe deloBeka. Jlekapcrsa.
[TpoGrieMsl, cBSI3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.

Hemonctpamuu. 1. Oxkpacka TKaHUW aHWJIMHOBBIM KpacuteneM. 2. [lokazaTenbcTBa HAJIMUUA
(YHKIMOHATIBHBIX TPYII B paCTBOPAaX aMUHOKHCIIOT.

JlaGopatopHble onbIThl. 1. PacTBOopeHne u ocaxiaenue OenkoB. 2. [lenarypauus Oenkos. 3.

[{BeTHBIEC peakuu OEIKOB.

Tema 13. CunTeTnveckne nojuMepsl. (3 yaca)

[TonsiTHE O BBICOKOMOJEKYJSAPHBIX coeauHeHUsX. CtpoeHue mosekyn. CTepeoperyispHoe U
cTepeoHeperyisipHoe crpoeHue. OCHOBHBIE METOJbl CHHTe3a MonuMepoB. Knaccudukarnus
wiactMacc. Tepmorutactuunbie nonumepsl. [lomuatunen. omunponunen. TepMomIacTHYHOCTb.
TepMOpeakTUBHOCTb.  CUHTETHUYECKHE Kaydyku. CTpoeHHe, CBOWCTBA, IIOJYyYEHUE U
npuMmeHeHne. CuntetTnueckne BosiokHa. Kanpon. JlaBcan.

Hemonctpamuu. O3HakoMJieHHe C o0pa3liaMu TPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
Kay4yKOB.

JlaGopaTopHble ONBITHL 1. M3ydeHne CBOMCTB TEPMOIUIACTHYHBIX MOJMMEpOB. 2. M3yueHue

CBOMCTB CUHTETHUYECKHX BOJIOKOH.



[Tpaktuyeckas pabora Ne6. PacriosHaBaHue mjaacTMacc U BOJIOKOH.

Pacuernbie 3aaun. Pemenne pacyeTHbIX 3aa4 Ha OINpeleIeHue MacCOBOW MM 0ObEMHOM 10U
BBIXO/1A IIPOJYKTa peakuuu oT TEOPETUYECKU BO3MOXKHOTO.
KonTtponbnas padora No 2

Peseps. (1 gac)

OO6o0uienne 3HaHUK MO KypCy OpraHuyeckod xumuu. OpraHuueckass XHMHUs, YEJOBEK U

npupoa.



