


PABOYASANIPOIPAMMA
Y4eOHOTro Kypca « XuMHUA »

Kuace: 10

YpoBeHb 00pa3oBaHusi: cpeiHee 0011ee 00pa3oBaHue

YpoBeHb u3yueHus npeamera: 6a30Bblil

KosanyecTBo 4yacoB 1o yyeOHOMY ILUIaHY:

Bcero — 34 4/roa; 14/nenesnro

IIporpamma cocTaBjieHa HA OCHOBE:

@DenepanbHOTO roCy1apCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPETHETO OOIIETO
oOpa3zoBanus, [IpumepHoil 0CHOBHOI 00pa3zoBaTeNbHOI MPOrpaMMbl 00pPa30BaTEIHLHOTO
yupexnenus. / [coct. H.-H.I'apa ]. — M.: [IpocBemienue, 2016 rox., [IporpaMMbl Mo XUMHAH JUIS
10-11 xmaccos (aBtopsl I'.E. Pym3utuc, ®.I.®enpaman M.: «IIpocsemenue », 2016 ).
Yueonunk Asropsl: I'.E. Pyasutuc, ®@.I'.®enbaman « Xumus. 1 0kinacey, yueOHUK 1715
o01eodpazoBatenbHbIX opranu3anuii;, M.:«lIpocsemenne « 2018 r. PekomennoBano
MunucrepctBoM 00pazoBanus U Hayku Poccuiickoit denepanuu.

IHOACHUTEJIBHASA 3AITMCKA

[Tporpamma pa3zpaboTaHa B COOTBETCTBHH C:

®enepasibHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 "O0 oOpazoBanuu B Poccuiickoi
Oenepanun";

[TopsiikoM OpraHU3aIy U OCYIIECTBICHUS 00pa30BaTeIbHON ACATEIBHOCTH IO
OCHOBHBIM 00111€00pa3oBaTeIbHbIM IPOrpaMMaM — 00pa3oBaTeIbHbIM IIpOrpaMMam
HA4yaJIbHOr0 00I1IEero, OCHOBHOT'O OOILEro U CPEeJHEro 00111ero oopa3oBaHus,
YTBEP)KJIEHHBIM NpHKa3oM MuHMcTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit
®enepanuu ot 30.08.2013 Ne 1015;

®denepanbHBIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHIaPTOM HA4aJIbHOTO OOIIEro
o0pa3oBaHus, YTBEPKICHHBIM IpUKa3oM MuHucTepcTBa 00pa3oBaHus U HAyKU
Poccuiickoit ®enepanuu ot 06.10.2009 Ne 373, ¢ u3MeHEHUs MU, BHECEHHBIMU MTPUKA30M
MunuctepctBa oOpasoBanus 1 Hayku Poccuiickoit ®@enepannn ot 31.12.2015 Nel576;
®denepalibHbIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOT'O OOILIEr0
00pa3oBaHus, YTBEP)KICHHBIM, TPUKa30M MUHUCTEPCTBA 00pPa30BaHUSA U HAYKH
Poccuiickoit ®eneparuum ot 17.12.2010 Ne 1897, ¢ usmMeHeHUs MU, BHECEHHBIMU
nprka3oM MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 31.12.2015
Nel577;

®denepanbHBIM FOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPETHETO 0OIIEero
o0pa3oBaHus, YTBEPKIACHHBIM IpUKa3oM MuHuCTepcTBa 00pa3oBaHUs U HAYKU
Poccuiickoit ®enepanuu ot 17.05.2012 Ne 413, ¢ u3MeHEHUSIMU, BHECEHHBIMH MPUKA30M
MunucrepctBa o6pa3oBanus 1 Hayku Poccuiickoit @enepannn ot 31.12.2015 Nel578;
YueonbM manoM [Ixomsr;

[TpuMepHOIi TporpaMMol TUCIMIIMHGI, YTBEPKICHHOH MUHHCTEPCTBOM 00pa3oBaHus U
Hayku Poccutickoii deneparuu (WM aBTOPCKOM ITpOrpaMme, MPOIIenield IKCIepTu3y u
anpoOaruio;

@denepanbHbIM MIEPEYHEM YUEOHUKOB, YTBEPIKJICHHBIX, PEKOMEHIOBAHHBIX
(ToMyIIeHHBIX ) K UCIIOJI30BAHUIO B 00pa30BaTEIbHOM MpoIecce B 00pa30BaTEIbHbBIX
YUPEKACHUAXK, PEATU3YIOLINX POTrPaMMBbl 00IIEro 00pa30BaHUsL.

PaGouast mporpamma 10 kmacca cocraBieHna Ha ocHoBe dDenepanbHOr0 KOMIIOHEHTA
rocynapctBeHHoro Ctanmapra cpeiHero o0mero oopa3oBaHus 1Mo XUuMuH (0a30BBIi

YPOBEHB), TPUMEPHOM MPOTPaAMMBI IO XUMHUHU CPETHETO 0011IeTo 00pazoBanus (0a30BbIi
ypoBeHb). Mcnonb3oBana aBTopckas nporpamma H.H.I"apa cpennero o6miero o6pazoBanus mo
XUMUHU 151 6a30Boro u3ydeHus xumun B X — XI knaccax no yueonuky I'.E. Pym3utuca, @.I'.
®enpamana.

VY4eOHO-METOANYECKNI KOMILUIEKT:



E

Pymsutuc I'.E., ®enpaman @.I'. Xumus 10 kinacc. M.: [Ipocsemienune, 2018 r
H.H.I"apa [Tporpammel 00111e00pa3oBaTeabHbIX YIPEIKACHUN - XuMusi,M.
«IIpocsemenne»,2016

I'apa H.H. Xumus. Ypoku B 10 kiacce. M.: IIpocsemienue, 2015.

Xomuenko M.I'. COOpHUK 3a7a4 U yIIPa)KHEHUH 11O XUMHH.

B yueOGHOM 11aHe Ha yuyeOHBIN IO OTBEACHO JJIs 0053aTeNbHOr0 U3YUYEHHUS ITpeIMeTa
xumuu B 10 knacce 34 yaca (u3 pacuera 1 yac B He/Iel0).

Ilnanupyemblie pe3yibTaThl H3yUEeHUS Y4eOHOI0 Kypca

JInuHOCTHBIE, MeTaNnpeAMeTHbIE U TPeIMeTHbIE Pe3YJbTAThI 0CBOEHHUSI YUeOHOT 0
npeamera «Xumus 10 kinace»
JIMYHOCTHBIMM PE3yJIbTaTAMH OCBOSHUS MPEAMETA «XHUMHUS» SIBISIOTCS CISAYIOIINE YMECHHUS:

OCO3HABaTh €JMHCTBO U IIEIOCTHOCTh OKPYKAIOIIEr0 MUPA, BOZMOKHOCTH €T0
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTH)KEHUM HAYKU;

CTPOUTH COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHIE Ha OCHOBE U3YUYEHHBIX (DaKTOB;
OCO3HAaBaTh MOTPEOHOCTH M TOTOBHOCTh K CAMOOOPA30BaHHIO, B TOM YHCJIE U B PaMKaX,
CaMOCTOSITEITbHOM JACATCIIbHOCTH BHEC IIKOJIBI,

OIICHUBATH MMOBEACHUE C TOYKU 3PEHUS XUMUYECKON 0€30MacHOCTH (TEKCThI U 3aJJaHusl) U
JKU3HEHHBIC CUTYAIlMU C TOUKH 3peHHs 6€30macHOro oopas3a KU3HU U COXPaHEHUS
3JI0POBBS;

OILICHUBATh SKOJIOTMYECKUN PUCK B3aMMOOTHOILIEHUH YeJI0BEeKa U MPUPO/IbI.
q)OpMI/II)OBaTI) OKOJIOrMYCCKOC MBIIIJICHUC: YMCHHEC OLICHUBATL CBOIO ACATCIIbHOCTD U
MOCTYIKHU APYTUX JIIOJIEH C TOUKH 3PEHUS COXPAHEHUSI OKPYXKAIOIIEH Cpe/Ibl - rapaHTa
JKU3HH U OJIarornoiry4us JIrojei Ha 3emIie;

OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue TUIIOB MUPOBO33PEHHUs, OOLIECTBEHHBIX,
PENUTUO3HBIX, ATEUCTUYECKUX, KYJIbTYPHBIX TPAIULMI, KOTOPBIE ONMPEAEIISIIOT Pa3HbIe
00BsCHEHUS MPOUCXOAAIIECTO B MHUPE;

YUUTBHCS MPU3HABAThH MPOTUBOPEUNBOCTH M HE3aBEPIICHHOCTh CBOMX B3TJISIIOB HA MHUP,
BO3MOXXHOCTHh UX UBMCHCHUS,

YUYUTBCA UCIIOJIB30BATh CBOUW B3IJIAJAbI HA MUP JJIA 00bBSICHEHNS Pa3IMYHBIX CHTyaHI/Iﬁ,
pelleHns BOZHUKAIOIIUX MPOOIEM U U3BJICUEHUS KU3HEHHBIX YPOKOB;

0CO3HAaBaTh CBOU MHTCPCCHI, HAXOAWUTH U U3YyYaTh B y‘~I€6HI/IKaX I10 pa3HbIM NNpCAMETaM
MaTepuai (M3 MaKCUMyMa), UIMEIOIIUI OTHOIIIEHHE K CBOMM HHTEpeCcaM;

MCIIOJIb30BaTh CBOM MHTEPECHI JIJIsl BRIOOpA MHAWBHIyalbHOM 00pa3oBaTelbHON
TPACKTOPHUH,TIOTCHIIMAILHON Oy yIiel mpodecCuu U COOTBETCTBYIOIIETO TPO(IIBHOTO
o0Opa3oBaHus;

MpUOOpPETaTh OMBIT yUacTHUs B AeNaX, IPUHOCAIINX MOJIb3Y JIIOJIM;

YUUTBCA CaMOCTOATCIBHO BI)I6I/IpaTI) CTWJIb MOBEACHW A, ITIPUBBIYKU, 06ecneqHBa}0mHe
0e30MmacHbIi 00pa3 JKU3HU U COXPaHEHHUE 37J0POBhsI — CBOETO, a TaKXKe OJIM3KUX JII0IeH U
OKPYKaIOIINX;

YUYHUTBCSI CAMOCTOATENBHO IPOTUBOCTOSATh CUTYALUSIM, TPOBOLUPYIOIIMM Ha MOCTYIIKH,
KOTOpBIE YTPOXKAIOT OE30MACHOCTH U 3/I0POBBIO;

BBIOMPATH MOCTYIKHU, HAIIETICHHBIC HA COXPAHEHHUE U OEPEKHOE OTHOIIICHUE K IPUPOJIE,
0COOCHHO KHBOM, N30eras MPOTUBOMOJIOKHBIX TOCTYIKOB, MOCTETIEHHO y4ach U
OCBaWBasl CTPATETHIO PAIMOHAIBHOTO MMPUPOIOTIONE30BAHUS;

YUUTBCS YO@XKIATh IPYTUX JIOACH B HEOOXOIUMOCTH OBJIAJICHHSI CTpaTeruei
paloHaIbHOTO MPUPOIONOIB30BAHUS;

HCIIOJIb30BATh YKOJIOTUYECKOE MBIIIJICHHUE JUIsl BBIOOpa CTpaTeruu COOCTBEHHOTO
IIOBC€ACHUA B KAYCCTBC O,HHOI>'I 13 ICHHOCTHBIX YCTAHOBOK.



MeTanpeaMeTHBIMM pe3yabTaTaMu U3ydeHUs Kypca «XUMUD» ABIsIeTCS (popMUpOBaHUe
YHUBEpCAIbHBIX yueOHbIX nerictBuid (Y'Y /).
o Perynsarusneie YVY/I:

e  CaMOCTOSTENILHO OOHAPYXUBATh M (POPMYTUPOBATH YUECOHYIO TPOOIEMY, OTIPEIEIATh
1eNb y4eOHOM e TeIbHOCTH, BEIOUPATh TEMY IPOEKTa;

e  BBIJBUTATh BEPCUH pELICHUS MPOOIEMbl, 0CO3HABATh KOHEUHBIH pe3yNbTaT, BHIOUPATh U3
NPEJIOKEHHBIX U HCKATh CAMOCTOSITENIFHO CPEACTBA JOCTHXKEHHS LIEIIH;

e  COCTaBJIATH (MHAMBUAYAJILHO WU B TPYIINE) MJIAH PEeIICHUS MPoOIeMbl (BBIIIOTHEHUS
IIPOEKTA);

e pabotas Mo IUIaHy, CBEPATh CBOM JCHCTBHUS C LIEIBIO U, TP HEOOXOJMMOCTH, UCTIPABIISATH
OLIMOKU CaMOCTOSITENIBHO;

e B JMAJIOTe C YYUTEIEM COBEPILIECHCTBOBATH CAMOCTOSITEIHHO BHIPAOOTAaHHBIE KPUTEPUHU
OLICHKU;

e moadupaTh K Kax10il mpobieme (3agaue) aJeKBaTHYIO el TEOPETUUECKYIO0 MOJIETIb;

e paboTas MO MPEATIOKEHHOMY M CAMOCTOSITEIIHHO COCTABIICHHOMY IUIaHy, UCTIOIH30BATh
HapsIly ¢ OCHOBHBIMU U JIOTIOJTHUTENBHBIE CPEJICTBA (CIIpaBOYHAs JIUTEPATypa, CI0KHBIC
puOOpbI, KOMIIBIOTED);

e IUIAHUPOBATH CBOIO MHIUBUAYAIHHYIO 00pPa30BaTEIbHYIO TPAEKTOPHIO;

e CBOOOJHO IMOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKHU U CAMOOIICHKH, UCX OIS
U3 1eJTU 1 UMEIOIINXCS KPUTEPHUEB, Pa3iinyas pe3ysbTaT U COoCcOObI JeCTBUH;

e yMETh OLEHHUTH CTETIEHb YCIICITHOCTH CBOCH WHANBUYAIbHON 00pa30BaTeIbHOM
JEeSITEIIbHOCTH;

o JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBAM U YEPTaM XapakTepa («KaKoB s»),
OTIpeNIeNATh HAlpPaBJIEHUS] CBOETO Pa3BUTHS («KAKUM s XO4Y CTaTh», «4TO MHE JJISl 3TOT0
HAJI0 CIIETaThy).

o Ilo3HaBarenbHble YV /I

e aHAJIM3UPOBAThH, CPABHUBATH, KIACCH(PHUIIMPOBATH U 00001IaTh (haKThI U SIBICHUS,
BBISIBIISITH TIPUYMHBI U CIICIICTBHSI IPOCTHIX SBJICHUIA;

e  OCYIIECTBIATH CPABHEHHUE, CEPUAIINIO U KJIACCU(DHUKAIINIO, CAMOCTOSITEIFHO BRIOMpast
OCHOBAaHUS U KPUTEPUU 7S YKa3aHHBIX JIOTUYECKUX ONEpaIInii;

e CTPOUTH KJIACCU(PHUKAIINIO HA OCHOBE JUXOTOMHUYECKOTO JeJIeHUsI (Ha OCHOBE
OTPHIIAHUA);

e  CTPOUTH JIOTUYECKOE PACCYkACHUE, BKIIOUAIOIIEE YCTAHOBICHUE MPUUNHHO-
CIICJICTBEHHBIX CBS3EH;

e CO3/JaBaTh CXEMaTHYECKHE MOJIENU C BbIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTa;

e  COCTaBJISITh T€3WCHI, PA3INYHBIC BUBI IJIAHOB (MPOCTHIX, CIIOKHBIX U T.I1.);

e mpeoOpa3oBBIBaTH HH(OPMAIIMIO U3 OAHOTO BUJA B IPYroi (TaOIHIly B TEKCT U TIp.);

e BBIYUTHIBATH BCE YPOBHH TEKCTOBOM MH(OpMaIHH;

e AHAIM3WPOBATh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 0000IATh TIOHITHS: JaBaTh
ompejieNieHue TIOHATUSAM Ha OCHOBE U3yYEHHOT'O Ha Pa3IMYHBIX MPEAMETax YIeOHOTO
MaTepuaa, OCyIeCTBIATh JIOTHUECKYIO OMEePaIio YCTAaHOBICHHS POJ0-BUIOBBIX
OTHONICHUH, 00001IaTh MOHSATHUS — OCYIIECTBISATE JIOTHUECKYIO OMEpaIlfio epexo/ia OT
MOHATHS ¢ MEHBIINM 00BEMOM K HOHATHIO C OOJIBIITUM 00HEMOM;

e CTPOUTH JIOTUYECKOE PACCYKACHUE, BKIIOUAIOIIEE YCTAaHOBJICHUE MPUUYNHHO-
CIIEACTBEHHEBIX CBS3€Ii;

e CO37aBaTh MOJICIIU C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA,
peoOpa3OBEIBATH MOJIENH C IIENIbIO BBISBICHUS OOIIUX 3aKOHOB, OMPEIEISIFOIIIX
JIAHHYIO TIPEIMETHYIO 00J1aCTh;

e TIPEICTaBIATH MHPOPMAIIMIO B BUJIC KOHCIIEKTOB, TaOIHII, CXeM, Tpa(HKOB;



e mpeoOpa3oBHIBaTh HH(POPMALIMIO U3 OJTHOTO BUA B APYrod M BEIOUPATH yIOOHYIO ISt
ce0s hopmy uKcanuu U peACTaBICHUS HHOPMAITUH;

e IIOHMMAs MO3ULUIO IPYTOro, pa3inyaTh B €ro peun: MHEHHE (TOUKY 3pEHUs),
JI0Ka3aTenbCcTBO (ApryMEHTHI), (aKThl U T.1.;

e CaMOMY CO3/1aBaTh HCTOYHUKH MH(POPMAIIMH PA3HOTO TUIIA U JUIsI pa3HBIX ayTUTOPHH,
coOmroaaTh MHOOPMAIIMOHHYIO TUTHEHY | MPpaBUiIa MH()OPMAIIMOHHOW O€30MMaCHOCTH;

e YMETb UCMOJB30BaTh KOMIIBIOTEPHBIC U KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK
WHCTPYMEHT VISl JOCTH)KEHUS CBOUX IIEJICH;

o KommynukaruBHbie YVY]I:

e  CaMOCTOSTEIBHO OPraHU30BBIBATH YUEOHOE B3aUMOAECHCTBUE B IpymIie (ONpPeaesiTh
o01ue 1enu, pacrpeiesaTh poiid, J0roBapuBaThes APYr C APYrOM U T.1.);

e OTCTaWBas CBOIO TOUKY 3PEHHUS, IPUBOIUTH apTyMEHTHI, ITIOATBEPKIast X (pakramu;

e B JIUCKYCCHM YMETb BBIJIBUHYTbh KOHTPapryMEHThI, Iepe(pazupoBaTh CBOIO MbICIIb
(BNIaieHUEe MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

e  YUTHCSI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM IIPU3HABATh
OLIMOOYHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

e [IOHHMMAs MO3ULUIO IPYTOro, pa3inyarh B €ro peun: MHEHUE (TOUKY 3peHHs),
JI0Ka3aTenbCcTBO (ApryMEHTHI), (DaKThI U T.1.;

e YMETbh B3VIAHYTh HAa CUTYaLUIO C MHOM MO3ULIUU U IOTOBAPUBATHCS C JIFOAbMH MUHBIX
ITO3ULIAM.

IIpeameTrHble pe3ynbTaThl. 7peOosanus K ypOBHIO IOATOTOBKH ydamuxcs (BHITYCKHUKOB)
HaIPAaBJICHbI HA PEATU3aLUI0 JEATEIBHOCTHOIO, IPAKTUKO-OPUEHTUPOBAHHOIO U JIMYHOCTHO-
OPUEHTUPOBAHHOTO MOAX0/I0B; OCBOEHUE YUAIIUMUCS UHTEIIEKTYaJIbHON U IPAKTUUECKOMN
NeSITeIbHOCTH; OBJIAZICHUE 3HAHUSIMUA M YMEHUSMH, BOCTPEOOBAaHHBIMH B ITOBCETHEBHOM JKU3HU,
MO3BOJIIOIIMMU OPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUMMBIMU JJI1 COXPaHEHUSI
OKpY’Karollen cpeabl 1 COOCTBEHHOTO 3/10POBbSI.

e B pesynbrare uzyuyeHus XuMuM Ha 6a30BOM YpOBHE YUEHHK JIOJKEH:

e 3HATBH/IIOHMMATDH

e BAXHEHIINE XMMHUYECKHE MTOHATHS: BEIIECTBO, XUMUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIa,
XUMHYECKasl CBSI3b, BAJIGHTHOCTb, CTENIEHb OKUCJICHHUS], YTIIEPOIHbIH CKElleT,
(byHKLIMOHATIBbHAS TPYIIA, U30MEPUsl, TOMOJIOTHS, aJNIOTPOIUs, U30TOIbl, 0, MOJISIpHbIE
Macca 1 00beM, BEIIECTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHMS,
(HE)PIIEKTPOIIUTHI,

e  OCHOBHBIE 3aKOHBI XUMHUH U XUMHueckue Teopuu: 3CM, 3aK0H ITOCTOSHCTBA COCTaBa, 113,
TEOpUsi XMMUUECKOH CBSI3U, CTPOSHHSI OPraHUYECKHUX BEIIECTB;

e BaXXHEHIIME BELECTBA U MAaTEPHUAJIBL: CEPHAs, COJISIHASA, A30THAsI U YKCYCHAasl KUCIIOTHI,
MeTaH, STUJIEH, alleTUJieH, 0€H30J1, ATAHOI, KHUPbI, MbLIIa, TJTI0K03a, caxapo3a, Kpaxmall,
KJIeTyaTKa, OeJIKU, MICKYCCTBEHHBIE M CHHTETUYECKHE BOJIOKHA, KayYyKH, TNIACTMACCHI;
MeTaJIJIbl U UX CIUIaBBl, IE€JI0YH, aMMUAK, MUHEPAJIbHBIE Y100pEHUSI.

e yMeThb:
e Ha3bIBATh U3yUYEHHBIE BEUIECTBA MO «TPUBUATIBLHOIN» UM MEXAYHAPOIHOU
HOMEHKJIAType;

e  ONpENENTh: BAJIGHTHOCTb U CTETIEHb OKUCIICHNUS XUMHUECKHUX 3JIEMEHTOB B BELIIECTBAX,
TUI XUMUYECKOM CBSA3U B COCIMHEHMSIX, 3aps]l MOHA, XapaKTep Cpe/ibl B BOAHOM
pacTBOpe HEOPraHMYECKOIO BELIECTBA, OKUCIUTENh/BOCCTAHOBUTEND, IPUHAITIE)KHOCTh
BELIECTB K OIIPENIETICHHOMY KJIacCy;

e  XapaKTEepU30BaTh: AIEMEHTHI MaJbIX MEPUOIOB MO U3 nonoxenuto B [IC, obuiue
XUMHYECKHE CBOMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPIaHUYECKUX U
OpraHUYECKUX BEIIECTB, CTPOCHHE U XMMHUECKHUE CBOMCTBA U3yUYEHHBIX OPTaHUYECKUX
BELIECTB;



e  OOBSICHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHHUSI, IPUPOIY
XUMHYECKOH CBSI3H, 3aBUCUMOCTbH CKOPOCTH XMMHUYECKOM peakluy U MOJ0KEHUS
XUMHUYECKOTO PABHOBECHUS OT Pa3IMYHBIX (DaKTOPOB;

e BBIMOJIHATH XUMHYECKUN YKCIIEPUMEHT 0 PACTIO3HABAHUIO BAKHEHUIIIUX OPraHUICCKUX U
HEOPraHUYECKUX BEILECTB;

e MPOBOJUTH CAMOCTOSATEIHHBIN MOUCK XUMUIECKOW WH(MOPMAIIUHU C UCIIOTb30BAHHEM
Pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIONMYJISPHBIX U3AaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HTepHETa); NCTIOIH30BATh KOMITBIOTEPHBIC TEXHOJIOTUU JIJIsl 00paOOTKH U
nepesaud XuMU4ecKoi HHPOpPMAIUH U €€ TIPECTABICHUS B Pa3IMUHbIX opMax.

e lcnonb3oBaTh NpUOOPETEHHBIE 3HAHUSI U YMEHUSI B IPAKTUYECKON JEATENIbHOCTH U
MOBCETHEBHOM KU3HU IS

e OO0BSCHEHUS XUMHUYECKUX SIBJICHUN, TPOUCXOASIINX B IPUPOE, OBITY U Ha
MIPOU3BO/ICTRBE;

e - OmpejAeNieHUs] BO3MOKHOCTH MTPOTEKAHUS XUMHUSCKUX TPEBPAIICHUHN B PA3IMIHBIX
YCIIOBUSX U OILICHKHU MX MOCJIEICTBUML;

e JKOJOTHYECKH IPAMOTHOIO MTOBEJACHUS B OKPYXKAIOIICH cpeJie;

e OICHKHU BIUSHUSI XUMUYCCKOTO 3arpsi3HEHUS] OKPYKAOIIEH Cpe/bl Ha OPTaHU3M
YeNI0BeKa U JIPYTUe KUBbIE OPraHU3MBI;

e 0e3omacHOro oOpameHus ¢ TOPIOYUMU U TOKCHYHBIMU BEIICCTBAMH,
71a00paTOPHBIM 000PYJIOBAHHEM;

e TPUTOTOBJICHHUS PACTBOPOB 33JaHHOM KOHIIEHTPALIMU B OBITY U Ha MPOU3BOJICTBE;

e KPHUTHYCCKOW OICHKH JOCTOBEPHOCTH XMMHUYSCKON HH(OPMAIIIH, TOCTYAIONICH U3
pa3HbIX UCTOYHHUKOB.

e IIporpamma npemxycmaTpuBaeT GOpMUPOBAHKE Y YUAIIUXCS OOMICYy4eOHBIX YMEHUN U
HABBIKOB, YHUBEPCATHHBIX CIIOCOOOB JCSITEILHOCTH U KIFOYCBBIX KOMIICTCHITUH:

e yYMEHHE CAaMOCTOATEIHHO U MOTHBHPOBAHHO OPTaHU30BBIBATH CBOIO MIO3HABATEIHHYIO
JeSITEIIbHOCTD;

e  HCIIOJIB30BAHKE JIEMEHTOB IPUYUHHO — CJICACTBEHHOTO U CTPYKTYPHO -
(GYHKIIMOHATIBLHOTO aHAJN3a;

e  ONpEIEICHHUE CYNHOCTHBIX XapaKTePUCTHK U3ydaeMOro 0ObEKTa;

e yMeHHE pa3BEPHYTO OOOCHOBHIBATH CYXKJICHUS, 1aBaTh OMPE/ICIICHNUS, TIPOBOIUTH
JI0KA3aTeNNbCTBA;

e OIICHUBAHUE M KOPPEKTHPOBKA CBOETO IMOBEACHHS B OKPYKAIOIIEM MHPE.

Conepxxkanne yueoHoro npeamera «Xumus 10 kiaace»
Tema 1. TeopeTnueckue OCHOBBI OpraHUYecKOi XUMuH. (2 daca)
PopMHpOBaHHE OPraHUYECKON XUMUHU KaK Hayku. Oprannyeckue BemecTBa. Oprannyeckas
xumus. Teopus ctpoeHus opranndeckux coennHenuii A.M.bytieposa. CTpykTypHast u3oMmepusi.
Homenknarypa. 3HaueHue TeOpUn CTPOSHHSI OPTaHUYECKUX COETMHEHUH.
DJeKTpOHHAs MPUPOIa XUMUYECKUX CBSI3€H B OpraHndeckux coenuHeHusax. CrocoObl pa3pbiBa
CBsI3€H B MOJIEKYJIaX OpraHMYeCKHUX BEIIECTB.
Knaccugukaius opraHMuecKix COeIMHEHUH.
Hemonctpamuu. 1. O3HakomIeHHe ¢ 00pa3aMy OpraHUIECKUX BEIIECTB U MaTEepHAIaMH. 2.
Mopnenu MOJIEKyJT OpraHMYECKUX BEIIECTB. 3. PacTBOPUMOCTh OPraHN4eCKUX BELIECTB B BOJE U
HEBOJIHBIX PAaCTBOPHUTENISX.
4. IInaBnenue, oOyrauBaHUE U TOPEHHE OPraHUYECKUX BEIECTB.
Tewma 2. Ankansl. (4 yaca)
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE AIKaHOB. I'omonornyeckuil psg. Homenknarypa u
n3omepusi. Pu3nyeckre 1 XMMUUYECKUe CBOMCTBA ankaHoB. Peakniuu 3amemienus. [lonydenne u
npuMeHeHue ankaHoB. [{uknoankanbsl. CTpoeHHE MOJIEKYII, TOMOJIOTHYECKUH psia. Haxoxnenue
B npupoje. Pu3ndyeckre 1 XMMUYECKUEe CBOMCTRA.



Hemonctpauuu. 1. B3pbIB cMecu MeTaHa ¢ BO31yxoM.2. OTHOIIIEHHE alIKaHOB K KHCIIOTaM,
niesio4yam, K pacTBOpy IEpMaHIaHaTa KaJusl.

JlaboparopHsble onbIThl. 1. MI3roToBIIEHNE MOENEl MOJIEKYIT YTIIEBOIOPOAOB U
rajoreHOnpoOn3BOIHbIX.

[TpakTuyeckas padora Nel. KauecTBeHHOE ompeesieHue yriepoa U BOJAOPOia B OpPraHMUECKUX
BEILECTBAX.

Pacuernbie 3a1aun. Penienune 3a1a4 Ha HAXOXKACHUE MOJICKYIIIPHON (POPMYIIBI OPraHUYECKOTO
COCTMHEHMS 10 Macce (00beMy) POYKTOB CTOPaHUSI.

Tewma 3.Ankensl. Ankunbl.( 4 yaca)

AJIKEeHBbI. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE AJIKEHOB. | OMOJIOrMYECKUH psi.
Howmenkiarypa. M3omepusi. XUMUYECKUE CBOMCTBA: PEAKUUH OKUCIIEHUS, IPUCOCTUHEHUS,
nonumepusanuu. IIpaBuno MapkoBaukoBa. [losydeHre u npuMeHeHHe alKeHOB. AJIKaIUEHBI.
Crpoenue, cBoiicTBa, npuMeHeHue. [IpupoaHelii kaydyK. AJIKMHBL. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE aneTuiieHa. ['omonoru u nzomepsl. Homenkiarypa. @usznueckue u
xumuueckue cBoictra. [lonmyuenue. [Ipumenenue.

Hemonctpauuu. 1.I'openue stuiieHa. 2. B3aumoaeicTBrue 3TujieHa ¢ pacTBOPOM IepMaHraHaTa
kanus.3. O6pa3iubl NOJUATUIICHA.

JlaboparopHsbie onbIThI. 1. M3roToBienue mojenei Monekyin. 2.M3yueHue cBOWCTB
HaTYpaJIbHOTO U CHHTETUYECKOI'0 Kay4yKOB.

[TpakTuueckas pabota Ne 2. [TonydeHue aTuiIeHa U U3yYEHHE €0 CBOMCTB.

Tema 4. Apensl. (2 gaca)

ApeHbl. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue OeH3ona. Mizomepust 1 HOMEHKIIaTypa.
duznyeckue U XuMU4ecKre cBoicTBa 0en3ona. ['omonoru 6enzona. OcoOEHHOCTH XUMUYECKUX
CBOICTB O€H30J1a Ha IpUMeEpe ToryoJia. [ eHeTHueckas CBSI3b apOMaTHUECKHUX YIIIEBOAOPOIOB C
JIPYTMMHU KJIacCaMH YIJIEBOJOPOIOB.

Hemonctpauuu. 1. beH3on kak pactBopurens, ropeHre 6ensona.2. OTHoueHue 0eH3ona K
pacTBopy nepManranata kanus.3. OKucaeHue Toiayosa.

Tema 5. IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB. 4 yaca

[Tpuponnsriii raz. [lonmytHsie HeQTsAHBIE ra3el. HedTh 1 HEPTEenpoykThl. DU3NMUECKHE CBONCTBA.
Crnioco6s1 nepepadotku. [leperonka. KpekuHr TepMudeckuil 1 KaTaTUTHYECKUH.
JlaboparopHbie onbIThl. 1. O3HaKOMIIEHHE C 00pa3liaMy MIPOIYKTOB HedTenepepaboTKu.
PacueTHble 3a1aun. Pemenue 3a1au Ha onpeeseHre MacCOBOM Wi 0ObEMHOM JI0JIM BBIX0J1a
MPOJYKTA PEaKUU OT TEOPETUUECKU BO3ZMOXKHOTO.

Konrponbnas padora Ne 1

Tema 6. Ciuptsl u eHonsl. (3 yaca)

OpnHoaTtoMHBbI€ NpesienbHble cnupThl. CTpoeHne MoseKyll, GyHKIMOHAIbHAs rpymnmna. M3omepus
1 HOMEHKJIaTtypa. BogopoaHas cBa3b. CBolicTBa 3TaHOMa. DU3HOTOTHYECKOE NEHCTBUE CTUPTOB
Ha OopraHusMm uenoseka. [lomyuenue u npuMeHeHune cupToB. ['eHeTndeckast CBsI3b MPEIEIbHBIX
OJIHOATOMHBIX CIIUPTOB C YTIeBOI0poAaMH. MHOTOaTOMHBIE CIUPTHI. DTHIIEHTJIUKOb,
rnepud. CBOWCTBA, IPUMEHEHUE.

®enonbl. CTpoeHue Monekyisl penona. CpoiictBa ¢penona. TokcnyHOCTh (heHOA U €T0
coeaunenuil. [Ipumenenue peHomna.

Hemonctpanuu. 1. KonuyecTBeHHOE BBIICICHUE BOJOPO/IAa U3 ITUIOBOTO CIIUPTA. 2.
B3aumopaeiicTBue 3THIIOBOTO criupTa ¢ OpoMoBoaopoaoM. 3. CpaBHEHHE CBOWCTB CIIUPTOB B
TOMOJIOTHUECKOM PAy: paCTBOPUMOCTD B BOJI€, TOPEHHE, B3aUMO/ICIICTBHIE C HATpUeM. 4.
BzaumopeicTBue rimiepuHa ¢ HaTpueM. 5.

JlaboparopHbie onbIThI. 1. Peakius raumepuna ¢ ruipokcuaoM meau (2). 2. PactBopenue
[JIMLIEPUHA B BOJE, €0 TUTPOCKOIUYHOCTD.

PacueTHsbie 3agaun. Penienne 3a1a4 Mo XUMHUYECKUM YPAaBHEHUSM IIPU YCIOBUH, YTO OJTHO U3
pearupyomux BeecTB JaHO B U30BITKE.

Tema 7. Anpaeruapl, KeToHBL( 1 yac)



Anpaeruasl. CTpoeHue Moiekyinsl popmanpaeruaa. yHkimonansHas rpymmna. Mzomepus u
HOMeHKatypa. CBoiicTBa anpaeruoB. @opManbIerui U aleTaabAerul: MoTy4eHue u
npuUMeHEeHue. ALIETOH — MPEACTaBUTENb KeTOHOB. CTpoeHue Monekybl. [Ipumenenue.
Jemonctpanuu. 1. B3aumoaeiicTBue sTaHais ¢ aMMUAYHBIM PacTBOPOM OKCHJIa cepedpa u
TUAPOKCHIOM Meu. 2. PacTBOpeHue B alleTOHE Pa3IMUHbIX OPTaHUYECKUX BEILIECTB.
Jlaboparopusbie onbIThl. 1. [Tonydenue sTaHais okuciaeHueM 3TaHosa. 2. OKUclIeHue 3TaHais
aMMUAYHBIM PaCTBOPOM OKCHJIA cepedpa U TUIPOKCHIOM METH.

Tema 8. KapOoHoBsie kuciaoThI. (3 vaca.)

OnHOOCHOBHEIE MpeeNibHBIC KapOOHOBBIE KUCIOTH. CTpoeHue MoneKkyn. DyHKIIMOHATbHAS
rpynna. U3omepus u HomeHknarypa. CBoicTBa KapOOHOBBIX KUCIOT. Peakius arepudukanuu.
[Tomyyenue kapOOHOBBIX KUCIIOT U NpuMeHeHue. KpaTkue cBeieHus: 0 HeTpeeIbHbIX
KapOOHOBBIX KUCIIOTaX. ['eHeTnueckas cBsi3b KApOOHOBBIX KUCIIOT C IPYTMMH KJlacCaMu
OPraHUYEeCKUX COCIUHECHUM.

Hemoncrpanuu. 1. OTHOILIEHHE 0JEMHOBOM KUCIOTHI K PACTBOPY IIEpMaHraHaTa Kausl.
JlaGopaTtopusbie onbIThl. 1. [Toydenne ykCyCHOM KMCIOTHI U3 COJIH, OTIBITHI C HEH.
[TpakTuueckas padorta Ne 3. ITomyuenue u cBoicTBa KapOOHOBBIX KUCIIOT.

[Mpaktuueckas pabora Ne 4 PerreHne 3KkCIepUMEHTAIBHBIX 33/1a4 Ha PACTIO3HABAHUE

OpraHN4YECKHUX BEIIECTB.

Tema 9. Crnoxusie 3¢upsl. XKupsl. (2 yaca)

Crnoxwnble 3(hupbl: CBOHCTBA, OJTYYEeHUE, TpUMEHeHHe. JKUphI, cTpoeHue KUpoB. Kupsl B
npupoje. Cpoiictsa. [Ipumenenue.

Mortomue cpeactpa. [IpaBuna 6e30macHOro 00OpalleHus co CpeICTBAMHA OBITOBOM XUMHUH.
JlaGopaTopHble onbITH. 1. PacTBOPUMOCTB KUPOB, 10OKA3aTEIBCTBO UX HENIPEIEIBHOTO
Xapakrtepa, oMblieHue kupoB. 2. CpaBHeHue cBoiicTB Mbuia 1 CMC. 3.3HakoMCcTBO ¢ 00pa3namMu
MOIOIINX CPeACTB. 4.13yuenne ux cocraBa 1 HHCTPYKIUH 110 IPUMEHEHHUIO.

Tewma 10. YrneBossl. (3 yaca)

I'moxo3a. Ctpoenue Mosiekyinbl. Onrnyeckas (3epkajibHas) nuzomepus. Pusndeckre CBOWCTBA U
HaxoxJeHue B mpupoje. [Ipumenenune. @pykrosa — n30Mep rir0K03bl. XUMUYECKHUE CBOMCTBA
rimoko3bl. [Ipumenenne. Caxapo3za. Ctpoenue Monekyisl. CBONCTBa, IPUMEHEHHE.

Kpaxman 1 nemnrosno3a — NpeaCcTaBUTENN IPUPOAHBIX OJIUMEPOB. PUBNYECKHE U XUMUYECKHE
cBoiictBa. Haxoxnenue B npupoae. Ilpumenenne. AueratHoe BOJIOKHO.

JeMoHcTpanmu.

JlaboparopHsbie onbIThH. 1.B3anMopeiicTBre pacTBopa riroKo3bl ¢ ruapokcuaom meau (I1).
2.B3aumoseiicTBUE TIIIOKO3bI C aMMHAYHBIM PacTBOPOM OKcuza cepedpa. 3.B3aumoneiicTsue
caxapo3sl ¢ THIPOKCHIOM Kalblind. 4.B3auMonelicTBrue Kpaxmasia ¢ H0JI0M, THAPOIIN3 Kpaxmalia.
5.03HakomMiieHHE ¢ 00pa3laMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

[Tpaktuyeckas padora Ne 5. PemeHue skcriepuMeHTaNbHbIX 337a4 Ha OJIy4YeHUE U
pacno3HaBaHUE OPTraHMYECKUX BEIIECTB.

Tema 11. AMuHBI 1 aMUHOKHUCIOTHL( 1 Hac)

Awmunbl. CTpoeHue Mosiekynn. AMuHorpymmna. dusndeckue nu xumuueckue cBoiicrsa. CTpoeHue
MoJieKyJbl aHwinHa. CBoiicTBa aHunuHa. [Ipumenenue.

AmuHokucaoTel. U3oMepust u HomeHkiatrypa. CBoicTBa. AMUHOKUCIIOTHI Kak aM(pOTepHbIe
opranuyeckue coenuHenus. llpumenenue.

I'eneTndeckas CBA3b aMUHOKHCIIOT C IPYTUMH KJIACCAMHM OPTaHUYECKUX COEIUHEHUM.

Tema 12. benku.( 2 gaca)

benku — npupoaseie noaumepsl. CoctaB u cTpoeHne. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA.
[TpeBpatieHust 6eKOB B OpraHu3Me. Y Clexu B U3yu4eHUH U cuHTe3e 6enkoB. [Tonarue o6
a30TCOAEPIKAIINX TeTEPOUUKINYEeCKUX coenuHenusx. [Tupunun. [Iuppon. [IlupumunuHoBEIE N
IIypUHOBBIE OCHOBAHUSI.

HyxkiienHOBBIE KHCIIOTBI: COCTaB, CTPOCHHE. XUMHUS U 3[I0POBbE UeoBeKka. JIekapcTaa.
[TpobGnemsl, CBS3aHHBIE C TPUMEHEHUEM JIEKapCTBEHHBIX MpenapaToB.



JemoHncTpanuu. 1. Okpacka TKaHU aHWIMHOBBIM KpacuTelsieM. 2. Jloka3aTeabcTBa HATMUIMS

(GyHKIIMOHAIBHBIX TPYII B paCTBOPAaX AMUHOKUCIIOT.

JlaboparopHsbie onbITHL. 1. PacTBopenue u ocaxacHue 0enkoB. 2. [leHarypanus 0enkos. 3.

L{BeTHBIC peaKIuu OCIKOB.
Tema 13. Cunrernueckue noauMepsl (3 yaca)

[TonsiTre 0 BBICOKOMOJIEKYISPHBIX coeAnHeHusx. CTpoeHune Monekyi. CtepeoperyispHoe u
cTepeoHeperyisapHoe crpoeHue. OCHOBHBIE METO/IBI CHHTE3a monuMepoB. Kinaccudukanus
wiactMacc. Tepmoractuunble nonuMepsl. [lommatunen. [lonunponunen. TepMoOmIacTHYHOCTb.
TepMOpeakTUBHOCTb. CUHTETHYECKUE Kayuyku. CTpoeHHUE, CBOMCTBA, IOIy4EHUE U

IMPUMCHCHHC. CuHTEeTHYECKHE BOJIOKHA. KaHpOH. JlaBcaH.

Hemoncrpanuu. O3HaKkoMiIeHue ¢ 00pa3aMu IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,

Kay4yKOB.

JlaboparopHble onbIThI. 1. MI3yueHue cBONCTB TEPMOIUIACTUYHBIX ITOJIUMEPOB. 2. M3yuenue

CBOMCTB CUHTETHUYECKHX BOJIOKOH.

[TpakTnueckas padorta Ne6. PacriozHaBaHue m1acTMacc v BOJIOKOH.
Pacuernbie 3aaun. Pemienne pacueTHbIX 3a/1a4 Ha ONPEeNICHNE MaCCOBOW MIT O0BEMHOMN TOITH

BBIXO0/Ia TIPOJIYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOMKHOTO.
KonTponbnas padota Ne 2

Temarnyeckoe NJIaHUPOBAHUE

KonTponbHbie paboTh
(B COOTBETCTBHH CO CIIEU(PUKON TPEeIMETa, Kypca)

[IpakTrueckas yacTb
(B COOTBETCTBHH CO CIICIU(DHUKOMN TIpe]T

KonTponbnas padora Nel mo teme: "AnkaHbl. AJKEHBI.
Anxunbl. ApeHsl".

Wuctpykrax no Th. [Ipaktuueckas padbota
KauecTBeHHOE Ompeiesienre yriepoia u Bo
OpraHWYEeCKHUX BelecTBax'.

KonrtponbHas padota Ne2 o remam:
"Kucnoponocoaepxaiire u a30TOCOACpKAITUE XUMHUIECKUE
COEIMHEHUS.

Wuctpykrax no Th. IIpaktuueckas paborta
ATUJICHA W U3YYE€HUE €r0 CBOUCTB"

Wuctpykrax no Th. IIpaktuueckas pabora
Y CBOMCTBA KapOOHOBBIX KUCIIOT".

Wnuctpykrax no Th. IIpaktuueckas pabora
HKCIEPUMEHTAIbHBIX 33/1a4 Ha PaclO3HAaBal
OpraHNYeCcKUX BemiecT"

Wuctpykrax no Th. Ilpaktuueckas padbota
HKCIEPUMEHTAIbHBIX 33/1a4 Ha TOJTY4YEHUE ]
OpraHMYeCKUX BelecTB".

Ka.nemlapﬂo — TEMATUYICCKOC IJTAHUPOBAHUE

n/n Tema ypoka. 3.
Tema 1« TeopeTudyeckne 0CHOBbI OPraHn4ecKoi xumum» (2 yaca )
1. Oprannueckas xumus. Teopust CTpOCHHsI OPraHUYECKUX COEIUHEHUIN §1-3 ymp.1-6
A. M. bytiepoBa. 3HaueHUEe TEOPUH CTPOEHUSI OPIraHUUYECKUX
COCIMHCHM.
2. DneKTpOHHAs NPUPOJIa XUMUYECKUX CBSI3€H B OPraHUYECKUX §4-6 ymp.1-3

coenmuHeHMIX. Kitaccudukaims opraHM4ecKux COCTMHECHUM.

Tema 2 « AukanbD) (4 yaca)

3. DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB, § 7 ynp.1-7

romoJiornyeckui psia. HomeHkinatypa u uzoMepus.

4, dusnueckre U XUMHUUECKUE CBOMCTBA AJIKAHOB. Peakiiny 3aMeIieHus. §8-9

[lonydyeHre u npuMeHeHNe aJKaHOB.

5. Huknoankansl. CTpoOCHUE MOJIEKYN, TOMOJIOTHYECKUM PSII. 3alucH

Haxoxnenue B npupone. Pu3ndeckue 1 XUMUIECKUE CBOMCTBA.




6. Nuctpykrax o Th. I[IpakTudeckas padora Nel " KauecTBeHHOE §3 oTtuer
OIlpezieJIEHUE YIiIepojia U BOJOPOJia B OPraHUYECKUX BEIIeCTBax .
Tema 3 « AnkeHnbl. AJIKHHBI (4 4yaca )
7. AJnKeHsl § 10,11 ymp.1-6
8. Wucrpykrax no Th. Ilpaktuueckas padora Ne2 "[lomyuenue stuieHa u | §12 oruer
WU3y4YECHHUE €ro CBOMCTB"
9. Ankanuens! [ IpupogHelii Kayyyk. § 13-14 ynp1-5.
10. AJKUHBI §14
Tema Ned4 « Apenbl « (2 yaca)
11. Apensbl. benzon. § 15 ynp.1-4
§ 16 ynp.1-4
12. I'omonoru 6en3oma. ['eHeTnyeckas CBsI3b apOMaTHIECKUX §16 ynp.5-6
YIJI€BOIOPOOB € APYTUMHU KJIACCAMM YTJIIEBOJIOPOOB.
Tema Ne 5 « IlpupoaHble HCTOYHMKH YIJI€BOI0OPO/I0B
(4 vaca)
13. [Tpuponneiii ra3. [lomytHbie HedTsAHBIE Ta3el. HedTh 1 §17 ymp.1-4
HEPTENPOTYKTHI. §18 ynp.1-6
14. Kpekunr repmudeckuii 1 karanutuueckuid. Pemenue 3agau Ha § 18 ymp.7-9
OIlpeJIeJIeHUe MAacCOBOM UM 0OBEMHOI J10JIM BBIXO/1a IPOIYKTa
peakiuu OT TEOPETHUYECKH BO3ZMOXKHOIO.
15. I'eneTnueckas cBsI3b MEXy KJIaCCAMU YTJIEBOIOPO/IOB. 3agaHue B TeTpaau
16. KonTponbnas padota Nel mo Teme: "AnkaHbl. AIKeHbI. AJIKHHBI.
Apensb!".
Tema 6 «CrnmpTsel U peHoabD) (3 Haca)

17. AHanus pe3ynbTaToB KOHTPOJIbHOM padoTel Nel. OgHOaTOMHBIE § 19 ymp.1-5
IIPEIETbHBIE CIIUPTHI .

18. [Tonyyenue u npuMeHneHre cnuprtoB. Pemenue 3anad no xumuyeckum | § 19-20
YpaBHEHUSIM TP YCJIOBUH, YTO OJHO U3 PEArupyroliX BEUIECTB J1aHO
B U30bITKE. ['eHeTHUecKas CBsI3b MpeAeIbHBIX 0JTHOATOMHBIX CIIUPTOB C
YTJI€BOIOPOJAMH.

19. MHoroaroMHsele cnupT. DEHOJIBI. § 21 ynp.1-8, § 22 yn

Tema 7 « Aabaeruabl M KeToHbD (1 yac)
20. AJBIETHIBL. § 23 ymp.1-9
§ 24 ynp.1-6
Tema 8 « KapOoHoBbIe KHCJI0THI » ( 3 yaca )

21. OHOOCHOBHBIE IIpe/ieNIbHbIE KApOOHOBBIE KUCIIOTHL.. | eHeTnyeckas § 25 ynp.5-10
CBSI3b KAPOOHOBBIX KUCJIOT C IPYTUMH KJIaCCAMH OpraHUYECKHUX §26 ymp.11-14
COCIMHECHUM.

22. Wuctpykrax no Th. Ilpaktuueckas padora Ne3 "[lonyuenue u §27 otuer
CBOMCTBa KapOOHOBBIX KUCIOT".

23. Wuctpykrax no Th. [Ipaktuueckas padora Ne 4: "Perenue §28
AKCIIEPUMEHTAJIbHBIX 33/1a4 Ha pacro3HaBaHUE OPraHUYeCKUX
BEUIECTB"

Tema 9 «Cuoxkublie 3¢upsbl. Kuposp» (2 yaca )

24, CroxHble 3(upbl: CBOICTBA, MOTy4YEeHUE, TPUMEHEHHE § 29 ynp.1-6

25. XKupsr. Moromme cpenctsa. [IpaBuna 6e30macHoro ooparieHus co § 30 ynp.1-6
cpeAcTBaMU ObITOBON XUMUH.

Tema 10. «YraeBoabsp» (3 yaca )
26. I'mroxo3a. Caxapo3a. § 31 ynp1-3.

§ 32 ynp.1-4




27. Kpaxman. lemmonosza § 33 ynp.1-6
§34 ymp.1-8
28. Nuctpykrax no Th. [Ipaktudeckas padora Ne5: "Pemenue §35 oruer
IKCIIEPUMEHTAIBHBIX 3334 Ha IMOTYYCHHE U PACIIO3HABAHUE
OpraHNYeCKUX BEIIECTB'.
Tema 11 «KAMMHBI M aMUHOKHCJIOTHI» (1 4yac)
29. AMuHBI. AMUHOKUCIIOTHL. ['eHeTn4eckas cBsi3b aMUHOKHUCIIOT C § 36,37 ynp.1-7
JPYTUMHU KJIACCAMH OPraHUYeCKUX COeIMHEHUM.
Tema 12 «beaku( 2 yaca )
30. benku - npupoaneie nomuMepsl. COCTaB M CTPOCHUE. § 38 ynp.1-7
31. [TonsTHE 00 a30TOCOACPIKANTUX TETEPOLMKINIECKUX COSTUHCHHUSX. §39-41 ynp.
XHUMHUS U 310POBbE YETIOBEKA.
Tema 13 «CunTernyeckue nojaumepbn ( 3uaca )
32. [ToHsITHE O BRICOKOMOJNIEKYIISIPHBIX coequHeHmsX. Kinaccudukarms § 42-46 ymp.
wiactMace. CunTeTnueckue Kayayku. CHHTETHYEeCKHE BOJIOKHA.
33. [TonsiTHE O BRICOKOMOJNEKYISAPHBIX coequHeHusx. Kinaccuduxarms § 42-46 ymp.
iactMace. CuaTeTnueckne kKayayku. CHHTETHYECKHE BOJIOKHA.
34. KonTponbnas padorta Ne2 no temam: "Kucnopogocoaepxaiine u

a30TOCOJIEpPXKAINE XUMUYECKUE COeMHEHUS"
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