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Pabouas mporpamma mo xumuu (6a3zoBoro ypoBHs) 11t 10-11 X ki1accoB cocTaBiieHa Ha OCHOBE:
- ®epepanpHoro 3akona «O0 obpaszoBanuu B Poccuiickoir @eneparmm» ot 29.12.2012

Ne273 @3,

- OyH/1aMEHTaIBHOTO Sijpa 00IIero 0Opa3oBaHus;

- [Ipumepnoit OOIT COO, onobpennoii pemienneM denepanbHOro yueOHO- METOIUYECKOTO
00BbeTMHEHHUS 110 CPEHEMY 00IeMy 00pa30BaHMIO, B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC COO
10 XUMUH;

JlanHasi mporpamMma COCTaBJIeHa Ha OCHOBe paOoueld mporpammbl M.H. AdanacheBoi,
npeaHa3HayeHa i npeaMeTHor nuHuu ydeOHukoB [.E. Pymsutuca m @.I'. denpamana 10-11
KJIACChl

[IporpamMma otpaxkaer wuaed U nonoxeHus KoHuenuuu TyXOBHO-HPaBCTBEHHOTO
pa3BUTHS W BOCHHTAHHUA JUYHOCTH TrpaxkgaHuHa Poccuu, mporpammbl  GOpMUPOBAHUS
YHHUBEpCAIbHBIX Yy4eOHbIX neicTBuil (YY), COCTaBISIIOIIMX OCHOBY IJsi CaMOpa3BUTUSA U
HETPEPHIBHOTO  O00pa3oBaHMs,  BBIPAa0OTKM  KOMMYHHKATHBHBIX  KadeCTB,  IIJIOCTHOCTH
OOLIEKYJIBTYpPHOr0, JTUYHOCTHOIO M IO3HABATEJILHOTO PAa3BUTHS yYalIUXCS.

B mnporpamme yuuThIBaeTcs TO, 4TO 00pa3oBaHHME HA YPOBHE CpPEIHEro oOIero
o0pa3oBaHHUsl MpPHU3BaHO OOECHEYUTh OOYy4YeHHE C YYeTOM HOTPEOHOCTEH, CKIOHHOCTEH,
CIIOCOOHOCTEH U M03HABATENbHBIX UHTEPECOB yUaAIIMXCS.

[IporpamMmmHoe copaepxaHue ompexaensercs ucxons u3 tpedoBanuit ®I'OC COO k
YPOBHIO TOATOTOBKHM Yy4YalllUXCs, @ TakXKe BPEMEHEM, OTBEIECHHBIM (elepalbHbIM y4eOHBIM
wianoM (B 10- 11 -x kmaccax 2 yaca B Hefento — 136 yacos).

1.1. Onucanue Mecta yuebHoro npeamera "Xumus" B yueOHOM IUIaHe

Xumus B cpeaneit mkose uzydaercss B 10 -11 kmaccax. OOmiee yncio y4eOHbIX yacoB 3a 2
roaa ooyuernss — 136 gacoB, u3 Hux o 68 4 (2 4 B Hemenmo) B 10 u 11 knaccax.

1.2. Y4yeOHO — METOINYECKHUIT KOMILIEKT

*Y4yeOHUKHU DenepallbHOrO MEPEUHs, B KOTOPLIX pean30BaHa JaHHAs IIporpaMma.

1. Pymsutuc T.E., ®enpnman @.I'. Xumusa. bazosberit ypoBenb. 10 kmacc. - M.:
[Ipoceemenue, 2020;
2. Pymsutuc T'.E., ®enpaman @.I'. Xumus. bazoBeiii ypoBens. 11 kmace. - M.:

ITpocsemenue, 2020.

1. Il1anupyeMble pe3yabTAThI H3VYCHUS YVIEOHOI0 MPEeAMeTa « XHUMHUD):
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JIMYHOCTHBIE Pe3yJibTaThI:

e B [[EHHOCTHO-OPHCHTAIMOHHON c(epe — BOCIUTAHHE YYBCTBA T'OPJAOCTHU3a POCCHUCKYIO
XAMHYECKYIO HAYKy, TYMaHU3Ma, UEJIEyCTPEMIIEHHOCTH;

e B TPYAOBOM chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NajbHelIeld o0pa3oBaTelbHON
TPaEeKTOPHH;

e B IO3HABATEILHOM c(hepe — yMEHHUE YIPaBISITh CBOSH TTO3HABATEILHOM JIEATEIILHOCTBIO.

MeTanpeaMeTHbIMU Pe3yJbTATAMM OCBOCHHMSI BbIMIYCKHUKAMH OCHOBHOHM IIKOJIbI
MPOrpaMMbl 10 XUMWH ABJISIOTCS:

e UICIIOJIb30BAaHUE YMEHUM M HABBIKOB Pa3JIMYHBIX BHUIOB MO3HABATEIBHON NESITEIBHOCTH,
IIPUMEHEHUE OCHOBHBIX METOZ0B IIO3HAHUS (cucTeMHO-HH(POPMAITMOHHBIHA a”aums,
MOJICIIUPOBAHUE) JJI U3YUEHUS PA3TUYHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;

e ICITIOJIH30BAHUE OCHOBHBIX HMHTEIUICKTYalIbHBIX oOIepamuii: (GopMyIupoBaHUE THIIOTE3,
aHaJM3 U CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTEMATH3aIlUs, BBISBICHUE TPUIMHHO-CIICICTBEHHBIX
CBsI3€i1, IOMCK aHAJIOTOB;

® YMCHHUC I'CHCPUPOBATHL UACHU U ONIPCACIIATE CPECACTBA, HCO6XOIII/IMI)I€ AJI UX pCalin3alliu,

e YMEHHUE ONPEIENATh LENU U 3a/1a4M JesITeIbHOCTH, BRIOUPATh CPEJCTBA pealu3aluy 1eNn
Y IIPUMEHSATh UX HA MPAKTUKE;

® VCIIOJIb30BAHUEC  PA3JIMYHBIX HCTOYHHKOB I/IH(l)OpMaIII/II/I, IIOHUMAaHUEC 3aBUCHUMOCTHU
cojepxanus U HOpPMBI MpeACTaBICHUS HH(OPMAIIUH OT 11eJIel KOMMYHUKAIIMH U aJipecaTa.

B o0nactn nmo3HABaTeJbHBIX Ppe3yJbTATOB 00pa30BaTeJbHOE Y4YpekKIAeHHe 001ero

0o0pa3oBaHus MPEAOCTABJsIET Y4EHHKY BO3MOKHOCTb HA CTYNEHH CPeHero (I0JIHOro) o0mero
00pa3oBaHusI HAYYUTHCH:

e JlJaBaTb ONPCACICHUA HAYUYHBIM ITOHATUSAM;

e OMUCHIBATh JIEMOHCTPAIMOHHBIE M CAMOCTOSITENILHO TMPOBOAMMBIE JKCIEPUMEHTHI,
MCTIOJNB3YS JITISl 3TOTO €CTECTBEHHBIN (PYCCKHIA) S3bIK U SI3bIK XUMUU;

e OIIMCBIBATE W pa3jindaTb MH3YUCHHBIC KJIACChl HCOPraHMYCCKHUX ©W OPraHuYCCKUX
CO@}II/IHGHI/II\/'I, XUMHYCCKUEC PCaKIINH,

e KTaccu(pUIIMPOBATH U3YUCHHBIE OOBEKTHI U SBICHHUS;

e HaOMIOaTh JEMOHCTPUPYEMBbIE M CaMOCTOSTEIBHO MPOBOJUMBIC OIBITHl, XUMHUYECKHUE
peaxiuu, NpoTeKaroIIie B IPUPOJIE U B OBITY;

e JICJIaTb BBIBOALI W  YMO3AKJIIOUCHUA U3 Ha6HIO}IeHHﬁ, HN3YUCHHBIX XHMHYCCKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBAa HEM3YUCHHBIX BELIECTB 10 AHAJIOTUU CO CBOHCTBAMHU
W3Y4YEHHBIX;

e CTPYKTYpPHPOBATh U3YUYEHHBIA MaTepHa,

e HHTEPIPETUPOBATH XUMHUYECKYIO HH(POPMAIUIO, TIOTYYEHHYIO U3 IPYTHX UCTOYHUKOB;
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* OIIMCHIBaTh CTPOEHUE aTOMOB 3J1€MEHTOB |-V neprno 0B ¢ UCIOIB30BaHUEM 3JIEKTPOHHBIX
KOH(UTYpaIuii aTOMOB;

e MOJICJINPOBATh CTPOEHUE MPOCTEHIINX MOJIEKYJ HEOPraHMYECKMX U OpraHu4eCcKHX
BEILIECTB, KPUCTAIIIOB;

IIpeameTHBbIe pe3y/IbTaThI:

BbinyckHUK HayuHuTCS:

® PacKpBIBAaTh HA IPUMEPAX PoJib XUMUU B (HOPMUPOBAHUM COBPEMEHHON Hay4YHOW KapTHHbI
MUDA U B IPAKTUYECKOMN AESITEIbHOCTH YEIOBEKA;

® IEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBSI3b MEKIY XUMUEH U APYTUMHU €CTECTBEHHBIMU
HayKaMH;

® pacKpbIBaTh Ha IpUMepax MOJIOKEHUS TeOpUuu XuMudeckoro crpoenus A.M. bytieposa;

e noHUMaTh (usnueckuit cmbica Ilepumonuueckoro 3akona [I.M. MenneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHMOCTb CBOMCTB XMMHUYECKHUX HJIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB
OT 3JIEKTPOHHOT'O CTPOEHUS aTOMOB;

® O0BSICHATH MPUYUHBI MHOT0O00pa3us BEIISCTB HA OCHOBE OOIIMX IMPEACTaBICHUH 00 WX
COCTaBe U CTPOEHUH;

® IPUMEHATh NpPaBUJa CUCTEMATUYECKOM MEXIyHApOJIHOM HOMEHKJATyphl KakK CpelcTBa
pa3InyeHus ¥ UICHTU(UKAIIIH BELECTB MO0 UX COCTaBy U CTPOEHHUIO;

® COCTABJIATh MOJIEKYJSIpHbIE U CTPYKTYpHbIE (POPMYJIbl OPraHMYECKHX BEIIECTB Kak
HocuTeneil MHGoOpMalMM O CTPOCHMM BEIIECTBA, €ro CBOMCTBaX M IPHHAJICKHOCTH K
OIPEECIIEHHOMY KJIaCCy COEIMHEHUM;

® XapaKTepU30BaTh OPraHMYECKHE BEIIECTBA II0 COCTAaBY, CTPOCHHIO M CBOICTBaM,
YCTaHABJIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXY JaHHBIMU XapaKTePUCTUKaMH BEIIECTBA;

® IPUBOJIUTH INPUMEPHl XMMUYECKUX PEAKLIHH, PACKPHIBAIOLUIMX XapaKTEpHbIE CBOMCTBA
TUMIUYHBIX MPEJCTaBUTENIEH KJIacCOB OPraHMYECKHX BEIIECTB C LENbI0 MX HJIEHTU(PUKALUU U
00BsiICHEHUS 00J1aCTH IPUMEHEHUS;

® [IPOTHO3UPOBATh BO3MOXKHOCTH MPOTEKaHUS XMMUYECKUX pEeaklUuil Ha OCHOBE 3HAHUH O
TUTAX XUMUYECKON CBSA3H B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

® 1ICII0JIB30BAaTh 3HAHUSA O COCTaBe, CTPOCHWHM U XUMHYECKHX CBOMCTBAX BEIIECTB JIs
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JesITeTbHOCTH;

® IPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIIOIBb30BAHUS MPOIYKTOB NepepaboTKu HEPTH U
IPUPOHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COEAMHEHUHN (TOJIMATUIIEHA, CUHTETUYECKOIO KaydykKa,

alleTaTHOTO BOJIOKHA);



® [IPOBOJUTH ONBITHI 110 PAaCIO3HABAaHUIO OPraHUYECKUX BEILLECTB: TJIULEPUHA, YKCYCHOM
KUCIIOTBI, HEMIPEIEIbHbIX KUPOB, IIIFOKO3bI, KpaxmMalla, OEJIKOB — B COCTaBe MUILEBBIX IPOIYKTOB U
KOCMETHUYECKUX CPEJICTB;

® BJIaJIeTh IPAaBWIAMU U IpHeMaMH O0e30macHOM paboThl ¢ XMMHUYECKMMHU BEIIECTBAMH M
1a00paTOPHBIM 000PYIOBaHHUEM;

® YCTAHABJINBATH 3aBUCUMOCTb CKOPOCTH XMMHYECKOM PEaKLMU U CMEIICHUs XUMHUYECKOIO
pPaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB C IIENBIO OMPEEICHUS ONTUMAIBHBIX YCIOBHHA MPOTEKAHHS
XUMHUYECKHUX IIPOLIECCOB;

® [IPUBOJIUTH IIPUMEPBI TUAPOJIN3A COJIEH B IIOBCEITHEBHON KU3HU YEIIOBEKA;

® [I[PUBOJIUTH  TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUid B  NPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEACATEIbHOCTH OPraHU3MOB;

® [IPUBOANTH TPUMEPHl XUMHUYECKUX PEAKIUH, PpPaCKPHIBAIOIMIUX OOLIIMEe XUMHYECKUE
CBOICTBa NMPOCTHIX BEUIECTB — METAJIIOB U HEMETAJLJIOB;

® [IPOBOJIUTH pPAcUeThl HA HAXOXKIACHHWE MOJEKYISIpHOW (OpMyIBl  yriaeBOAOpOAa IO
IPOAYKTaM CrOpaHus M IO €ro OTHOCUTEJIBHOM IUIOTHOCTM M MAacCOBBIM JOJSM 3JIEMEHTOB,
BXOJSILIIMX B €r0 COCTaB;

e BJIa/IeTh IpaBWJIaMHM O€30MacHOro OOpaIleHus C €AKMMH, TOPIOYMMHU M TOKCHYHBIMHU
BEIIECTBAMH, CPEJCTBAMHU OBITOBOM XUMHUU;

® OCYILECTBIIATh TMOUCK XUMHUYECKOW HH(POpPMALMU IO Ha3BaHUAM, HAEHTH(HUKATOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

® KpUTHYECKH  OLIEHMBaTh M HUHTEPNPETHPOBATH  XUMHMUYECKYH0  HMH(OpMAIHIO,
coJiepXKallylocs B COOOIIEHUSX CPeACTB MaccoBoi MH(popmaruu, pecypcax MHTepHeTa, Hay4HO-
MOMYJISIPHBIX CTAaThSIX C TOUKHM 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSX BBISBICHMS
OIIMOOYHBIX CYXIE€HUN U (OPMUPOBAHUS COOCTBEHHO MO3UIINN;

® [IPE/ICTABIATh IYTU pEIIEHHUs TJI00ATBHBIX MPOOJieM, CTOSIIMX IEpell YeTOBEYECTBOM:
HKOJIOTHYECKUX, IHEPTETHUECKUX, CBIPHEBBIX, U POJIb XUMHHU B PEIICHUHU 3TUX MTPOOIEM.

BbIyCKHUK MOJIYYHT BO3MOKHOCTD HAYYHUThCH:

® WJUIFOCTPUPOBATh HA IPHUMEpax CTAHOBJIEHHWE U JBOJIOLMIO OPraHUYECKOW XUMHHM Kak
HayKH Ha Pa3JIMYHbIX HCTOPUYECKHX ITAIlaX €€ pa3BUTHS;

® ICTIOJIb30BAaTh METOJbl HAYYHOI'O TIIO3HAHMS TPU BBHINOJIHEHUH NPOEKTOB U Yy4eOHO-
UCCIIEIOBATEIbCKUX 3aJau IO H3YYEHHUIO CBOWCTB, CIIOCOOOB MOJY4YeHHS W PACHO3HABAHUS

OpTraHUYCCKUX BCIICCTB,



® O0BSCHATH TMPHUPOAY M CIOCOOBI O00pa3OBaHUs XHMHYECKOH CBSI3M: KOBAaJICHTHOU
(MONSAPHOM, HEMOJSIPHOW), HOHHOW, METaUIMYECKOW, BOJIOPOJHONM — C IENBI0 OIpEACIICHUS
XUMUYECKON aKTUBHOCTH BEIIECTB;

® YCTAHABIIMBATh T€HETUYECKYIO CBS3b MEXJY KJIacCaMd OpPraHMYECKUX BEIIECTB s
000CHOBaHUS MPUHIIMIHAIBHOW BO3MOXHOCTHU TOJYUYEHHS] OPTaHUYECKUX COCAMHEHUMN 3aJaHHOTO
COCTaBa U CTPOCHUS;

® YCTAHABIIMBATh B3aWMOCBSI3H MEXKIY (paKTaMu U TEOPHEH, MPUIMHON U CIEACTBHEM TIpHU
aHaJM3e MPOOJIEMHBIX CUTYalluii 1 000OCHOBAHWY MPUHUMAEMBIX PEIICHUN HAa OCHOBE XUMUYECKUX
3HaHWM.

dopMaMH TEKYIIIEro KOHTPOJIS YCIIEBAEMOCTH O6V“IaIOH_II/IXCH SABJIAKOTCA.

@OopMBI TUCBMEHHON IIPOBEPKHU:

- TICbMEHHAasl POBEpPKa - 3TO MHCHMEHHBIH OTBET OOYYAIOUIETOCs HAa OIMH WU CHUCTEMY
BONpOCcOB  (3afmaHuit). K DNUCBbMEHHBIM OTBETaM OTHOCATCA: JOMAIlHHE, IPOBEPOUHbIE,
KOHTPOJIbHBIE, J1a0OpaTOpHbIE, IMPAKTHUYECKHE, TBOPUYECKHE pPAa0OThl; NMUCbMEHHBIE OTBETHI Ha
BOIIPOCHI TECTA; pedepaThl, 3CCE, CHHKBEIH, MMCbMEHHBIE OTUEThI O HAOIIOACHHUSIX. .

@OpMBI YCTHOM IIPOBEPKHU:

- yCTHas MPOBEPKa - 3TO YCTHBIM OTBET 00yJaromerocst Ha OUH WM CHUCTEMY BOIIPOCOB B
dopme pacckasa, 6ecenpl, codbece10BaHMs, 3a4€T, UTPa U JIPYTOe.

KoMOuHMpoBaHHas mpoBepka MpeArnosjaraeT COYeTaHHE IMHUCbMEHHBIX M YCTHBIX (GopM
IPOBEPOK.

IIpy mnpoBeneHHMM KOHTPOJIS KayecTBa OCBOEHHUS COJAEP)KAaHUS Y4eOHBIX MPOrpaMm

O6y‘laIOH_[I/IXC${ MOTYT UCIIOJIB30BaThCA HH(bOpMaHHOHHO - KOMMYHUKAIIUOHHBIC TCXHOJIOT'UH.



2. ConeprxaHue y4eOHOT0 nmpeaMera
10kaacc

Teopus XMMHYECKOr0 CTPOCHHUS OPraHMYecKuX coequHeHui. Ilpupoaa xumuyeckux cBssei

Oprannueckue BemecTBa. [losBieHWe M pa3BUTHE OPraHUYECKOM XUMHUHM Kak HayKH.
XHMMHYECKOE CTPOEHHUE KaK MOPSANIOK COCIUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHOCTH.
OCHOBHBIE  TIOJIOKEHUS  TEOPUM  XUMHUYECKOI'O  CTPOEHMS  OpPraHMYECKUX  COEIMHEHUI
A.M. bytiepoBa. YriaepoHblii CKeJeT opraHu4eckoil MoJjekynbl. KpaTHOCTh XMMHUYECKOU CBSI3U.
3aBUCHUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO CTPOEHMS MOJIeKyld. M3omepus M H30MEpBI.
[Tonsatne o QyHkuuoHanbHOM rpynne. [IpMHUMIBI KIacCUPUKALMKU OPraHUYECKHX COECIUHEHUH.
Cucremaruueckass MEXKIyHapoJHas HOMEHKJIATypa U TPUHIMIBI 00pa30BaHUS Ha3BaHWUU
OPraHUYECKUX COCTUHECHUM.
MecTo n 3HaYeHHE OPraHMYeCKON XUMHUHU B CUCTEME €CTECTBECHHBIX HayK.

Yraesogopoabl

[Ipenenbubie yraeBogopoas! (ankanbl). CTpoeHHE MOJIEKYIIbl MeTaHa. [ OMOIOTUUeCKuil psij
ankaHoB. ['omomorn. MexayHapoaHas HOMEHKJIAaTypa OpraHMYecKuX BewlecTB. M3omepus
YIJIEPOJHOIO CKelleTa. 3aKOHOMEPHOCTU M3MEHEHUsS (PU3MUECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA
(Ha mpuMepe MeTaHa M 3TaHa): peakUuu 3aMelleHHs (TaJloreHUpOBaHME), NErHIPUPOBAHUS Kak
CHOCOOBI MONYYEHUs] BaKHEHMIIMX COEIUHEHH B OpPraHM4ecKOM CHHTe3e. ['opeHune MeTaHa Kak
OJIMH U3 OCHOBHBIX HCTOYHHMKOB T€IlJIa B IMPOMBIIIJIEHHOCTH M OBITY, M30MEpPU3ALNUU AJIKAHOB.
Ilennbie peakuuu. CBoOOAHBIE paguKanbl. ['ajoreHonmpou3BOAHBIE aikaHOB. HaxoxkieHue B
MIPUPOJE U IPUMEHEHHUE AJIKAHOB.
Kpatnsie cBs3u. HemnpenenbHble yrieBogopojibl.AnkeHbl. CTpoeHHE MOJEKYJIbl 3THIIEHA.SP—
['ubpuauzanus. 'omonornueckuii psin ankenoB. Homenkiarypa. M3omepust yriiepoHOro CKeneTa u
MOJIOKEHUS KPAaTHOHM CBSI3U B MOJIeKyse. XUMHUECKHE CBOMCTBA (Ha MpUMepe 3TUJIEHA): peaKLuu
NPUCOETUHEHUs (TalOreHUpOBaHUe, THIPUPOBAHUE, THUApaTalusi, THAPOTaJIOTEHHUPOBAHUE) Kak
crnocod monyyeHUs (YHKIUMOHAIBHBIX IPOU3BOJIHBIX YIJIEBOJIOPOAOB, ropeHus.  IlpaBuio
MapkoBHHKOBa. BeicOKOMOIEKYIIsIpHBIE coeIMHEHNs. KauecTBeHHbIE peakiny Ha JIBOMHYIO CBS3b.
ITonumepusanus STUICHA KaK OCHOBHOE HAIPaBICHUE €ro HCNOiab30BaHusA. llommaTuineH kak
KPYITHOTOHHAKHBIN IIPOAYKT XUMHUYECKOr0 MPOn3BOACTBA. [IpuMeHeHne sTumneHa.
Ankanuensl U kKayuyku. [lonarue o0 ankaaneHax Kak yrieBoJIOpoAax C ABYMs ABOMHBIMHU CBSI3SIMH.
[Tonumepuszanus nuBuHMIa (OyragueHa-1,3) kak crmoco0 MOIYYeHHs] CHUHTETUYECKOTO KaydyKa.
N3ompen (2-merunOyramuen-1,3). HarypanbHbIii W CHHTETHYECKHMH KaydyyKd. BymkaHu3zanus
kaydyka. Pesuna. IlpuMenenue kayuyka u pe3unbl. Conpsik€HHblE ABOMHBIE cBA3M. [lonyuenue u
XMMHYECKHE CBOMcTBa  ajkaauMeHoB. Peakumm npucoequHeHus  (TaJIor€eHUPOBAHUA) U

MOJIMMEPHU3ALINHN aJIKAAUCHOB.



Ankunbl. AtietusneH (3TUH) U ero romosiord. CTpoeHrne MOJIEKYJIbl aleTuiaeHa. [ oMoloruaecKuit
psan ankuHOB. HomeHnkiatypa. M3omepust yriepogHOro Ckejaera U IIOJIOKEHUS KPAaTHOM CBS3U B
MoJiekyne. MexkinaccoBass uzomepud. SP-I'mOpunnsanus. Xumuueckue cBOWCTBAa (Ha IpUMEpe
alleTWICHA): peakUMH TNPUCOEAMHEHUs  (raJOreHHpOBaHWE, TUIAPUPOBaHHE, TUApaTaLus,
IHJIPOraJIOTeHUPOBAHUE) KaK CIIOCO0 MOIY4EHHUs NOJMMEPOB U JPYTUX IOJIE3HBIX HPOAYKTOB.
['openue aneTmineHa Kak HMCTOYHMK BBICOKOTEMIIEPATYPHOIO IIIAMEHU JUIsl CBApPKU U PE3KH
MerauioB. IIpuMeHeHune aneruieHa.
[TonsiTve 0 IMKIIOAIKAHAX.

ApeHbl (apomaTuyeckue yrieBoaopoabl). beHzonm kak mpexnctaBUTENb  apOMaTHUYECKUX
yrieBoaopoaoB. CTpoeHue MOJIeKylbl OeH307a. XMMHYECKHE CBOWCTBA: PEaKIUH 3aMEIICHUs
(raoreHMpoBaHHE) Kak CIOCO0 IMOJIy4E€HUS XHUMUYECKUX CpEACTB 3allUThl PACTEHUH,
IPUCOECIUHEHUsT (TMAPUPOBAHME) KaK JO0Ka3aTeJbCTBO HENpPENeNbHOI0 XapakTepa OeH3oua.
Peakuuss ropenusi. Tomyon. M3omepus 3amectuteneit. [Ipumenenune Oenzona. I[lecTunmms.
I'eneTndeckas CBA3b apEHOB C IPYTUMH YIIIEBOJOPOJAMHU.

[Tpupoaubie UCTOYHUKHU yrieBogopoaoB. [Ipupomnusiii Ta3. Hedts. [lomyTHBIe HedTsHBIC
ra3sl. Kamennslii yrons. Ilepepaborka Hedru. Ileperonka HedTH. PexTudukanuonHas KOJIOHHA.
bensun. Jlurpoun. Kepocun. Kpekunr HedtenponykroB. TepmMuueckuil U KaTalUTHYECKUH
KkpekuHru. [Iuponms.

Kuciopoacoaep:kamme oprannyeckue coeJMHeHUs

Kucnoponconepkamue opraHudyeckue coeauHeHus. (OHOAaTOMHBIE IPEAEIbHBIE  CIUPTHI.
Knaccugukarus, HOMEHKIaTypa, M30MepUs CIUPTOB. MeTaHOJI M ATAHOJ KaK MpEeACTaBUTENH
IIPEAEIBbHBIX OAHOATOMHBIX CHUPTOB. [lepBHYHBIN, BTOPUYHBIA M TPETHUYHBIA aTOMBI YIJIEPOJA.
Bonoponnas cBsi3zb. XUMHUECKHE CBOKCTBA (HA MPUMEpPE METAHOJIa U ATAHOJIA): B3aUMOJICHCTBHUE C
HaTpUEeM Kak CHOCO0 yCTAHOBJICHMS HAJIMYUS TUAPOKCOTPYIIIBI, PEAKIHs C ralloreHOBOA0POIaMHU
KaK CIoco0 MoJy4yeHHs pacTBOpUTENEH, Neruapartaus Kak crocod mosyueHus 3TuiieHa. Peakuus
rOpeHusi: CchnupThl Kak TomuuBo. CrnuproBoe OpokeHue. DepMmeHTh. BonopoaHbie CBs3H.
IIpumenenne MetaHona u 3taHona. U3nNoNOrun4ecKkoe AeMCTBUE METaHOIa U ATAHOJIA HA OpraHUu3M
4eJI0BEKa. AJIKOTOJIU3M.
MHoOroaToOMHbI€ CHMPTBHL. JTWIECHIVIMKOAb W IJIMIEPUH KaK MPEACTABUTENM MPEACIIbHBIX
MHOT'0aTOMHBIX CIIUPTOB. KauecTBEeHHAsl peakiusl HA MHOIOaTOMHBIE CIIUPTHI U €€ IPUMEHEHUE IS
pacno3HaBaHUs TIMLEPUHA B COCTABE KOCMETHMYECKHX CpeacTB. [IpakTndeckoe NpuMEHEHHE
STUJICHTIIUKOJIA U TIIMLEPUHA.

®enon. Apomaruyeckue crnuptbl. CTpoeHune MoJeKynsl (eHosna. B3auMHoe BiusHHUE
aTOMOB B MoJjieKyJe (eHona. XMMUYECKHE CBOMCTBA: B3aMMOAEHCTBUE C HATPUEM, I'MJIPOKCUIOM

HaTpusi, Opomom. KadecTBeHHas peakuusi Ha PeHOI.
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[Ipumenenue denona.

KapOonunbusie coenunenus. KapObonunbHas rpymma. AnpAeruaHasi Tpynmna. AJbIErHIbl.
Keronsl. M3oMmepust u HoMeHknaTypa. [lorydyeHne u XMMUYECKUE CBOKMCTBA ajbJIeruaoB. Peakuuun
OKHCJICHUS W TMPHUCOCTUHEHHUS ajabJAeru10B. MeTaHanb (popMabIerua) U 3TaHalb (aleTanbJIeTr)
KaK MpeACTaBUTEIH MPeAeNbHBIX anbleruoB. KauecTBeHHbIE peakiny Ha KapOOHWIBHYIO TPYIIITY
(peakmust «cepeOpstHOTO 3epKajiay, B3aumoaencTBue ¢ ruapokcuaom meau (1)) m ux npumenenue
Uil OOHApY>KEHHsI MPEACNbHBIX abJETHIOB B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTBH
anbaeruioB. [lpuMenenue Gopmanbaeruia u aleraibaeruia.

KapGonoBesie kucnorel. KapOokcunbHas rtpynmna (kapOokcorpynma). Mzomepus u
HOMEHKJIaTypa KapOOHOBBIX KHUCIOT. OJHOOCHOBHbBIE IpEAEIbHbIE KapOOHOBBIE KHCIIOTHI.
[ToyueHne OJHOOCHOBHBIX IpEAEIbHBIX KapOOHOBBIX KHCIOT YKCYCHas KHUCIOTa Kak
MPEJICTABUTENb TPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHUYECKHE CBOMCTBa (Ha
npUMepe YKCYCHOM KHUCIIOTBI): peakldd C MeTaUlaMH, OCHOBHBIMU OKCHJaMH, OCHOBAHHUSIMH U
COJISIMHM KaK IMOATBEP)KIACHUE CXOACTBAa C HEOPraHWYECKMMHU KHCIoTaMH. Peakums srepudukanmm
KaK crnoco0® moiydeHust cioxkHbIX 3¢upoB. I[IpumeHeHHe yKCycHOW KHUCIOTHL. MypaBbHUHAs
kucnota.Auetarsl. [IpeacraBnenue o BEICIINX KapOOHOBBIX KHCIOTAX.

Crnoxnble 3¢upsl 1 xupbsl. Homenknatypa. [lonyueHne, XuMHUUeCKUe CBOWCTBA CIOXKHBIX
s¢upoB. Peakius srepuduxanuu. Crnoxhble 3(pUphl Kak TPOAYKTHI B3aUMOJCHCTBUS KapOOHOBBIX
KUCIOT co crnupramu. IlpuMeHeHue ClIOXHBIX 3(UpPOB B NUIIEBOM U nap@roMepHOR
HOPOMBIIIICHHOCTH. JKUpbl Kak ClIOXHbIE 3(QUPHl TIHLIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.
PacTuTenbHble M JKMBOTHBIE JKHPBI, MX cOCTaB. Pacrio3HaBaHuWE pacTUTENBHBIX JXHPOB Ha
OCHOBaHUU MX HENpeaenbHOro xapakrepa. Ilpumenenue xupoB. ['MIponan3 wiyM oMbUIEHHE KUPOB
KaK C110co0 MPOMBIIIIEHHOTO TIOJTYyYEHHS COJIeH BBICIINX KapOOHOBBIX KHCIIOT.

MbuT1d Kak cOJMM BBICIIMX KapOOHOBBIX KHCIOT. Moromue cBoiicTBa Mblia. CHHTETHYECKHE
MOIOIIUE CPENCTBA.

Vrnesonpl. Kiaccudukamms yrimeBogoB. Monocaxapuasl. Onmrocaxapuasl. Jlucaxapuisl.
Haxoxnenne yrieBomoB B mpupoze. [Jroko3a Kak ampAeruaocnupr. bpoxkeHue TIIroKO3BI.
Opykroza.  Caxapoza. ['maponm3 caxaposbl. Kpaxmanm u memioio3a Kak OHOJIOTHYECKHE
NoJMMepbl. XUMHUYECKHE CBOWMCTBA Kpaxmalla U LEJUII0JIO3bl (THAPOJIN3, KaueCTBEHHAs PEAKIUS C
HOoOM Ha KpaxMal U ee NpUMEHeHHe Juis OOHapyXeHHs Kpaxmalla B MPOIyKTaX HUTAHMUS).
[Ipumenenre u Ouonoruyeckas pojib YrieBoAoB. [loHsTHe 00 HCKYCCTBEHHBIX BOJIOKHaX Ha
IpUMepe alleTaTHOTO BOJIOKHA. AneTuiiernono3a Kiaccudukariys BOJIOKOH.

WNnentudukanuss OpraHUYECKUX COSAMHEHUN. ['eHeTHdeckas CBsI3b MEXIy KiaccaMu

OPraHMYEeCKUX COCTUHEHUH. THUIbI XUMUUYECKUX PEAKLINI B OPraHMYECKOU XUMHH.



A3oTcoaepakalniye OpraHu4ecKre CoeAHHeHus!

AmuHokuciaotrel U Oenku. CocTtaB M HOMEHKIATypa. AMHUHBIL. AMHUHOTpyMma. AHWIHH.
[Tony4yeHne U XMMHUYECKHE CBOWCTBA aHWIMHA. AMHUHOKHCIOTHI Kak aM(pOTEpHbIE OPraHUYeCKHe
coenuHeHus. M3omepus u HoMmeHknatypa. bunonspusiii noH. Ilentuanas cBs3b. buonornueckoe
3HA4YeHUEe 0-aMUHOKHUCIOT. OO0nacTd NPUMEHEHHS aMUHOKUCIOT. XHMMHUYECKHE CBOMCTBa
amuHOKUCHOT. [lentuael. [Tomunentuasl. I'munua. benku kak npupoaasie 6uomnonumepsl. Coctas u
CTpoeHHue 0eKOB. XMMHUYECKHE CBOWCTBA OEIKOB: THPOIN3, AeHaTypanus. OOHapyxeHue 0enKkoB
IpU MOMOIIM KayeCTBEHHBIX (LBETHBIX) peakuuid. IlpeBpaimieHuss O€JKOB MUINKM B OpraHHU3ME.
buonornueckune GpyHKIMU OCIIKOB.

A3sorconepxamue rerepounknndeckue coenuHenus. Ilupumms. IIuppon. Ilmpumuaun. Ilypus.
A30TUCTbIE OCHOBaHUSI.
Hyxnennoseie kucnotsl. Hykneornael. KomiuieMeHTapHbIe a30THCTBIE OCHOBAHMS.
XuMus U 310pOBbE uenoBeka. PapMaKkoIorunyeckast XuMusl.

XumMus 1MoJJUMepoB
[Tonmumepsl. Crenenp nonuMmepusanuu. MoHomep. CTpyKTypHOE 3BEHO. TepMOIUIaCTUYHbIE
noaumepsl. Ctepeoperyispuble nonumepsl. [lonustunen. [omunponuien. IoaurerpadropaTuies.
TepmopeakTtuBHble nonuMepbl. Denonodopmanbaerugasie cMoibl. [lnactmMaccesl. PeHOMTACTHI.
Amunorutactel. Ilenomnactel. [Ipupoansiii kayuyk. Pesuna. D0oHuT. CHHTETHUECKHE KaydyKH.

Cunrernueckue BosiokHa. Kanpon. JlacaH.
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11 kaace
BaxHelye XMMH4YeCKHe MOHITHSA U 3aKOHbI

Atom. Xumuueckuil aseMeHT. M3otonsl. IIpocThie U ClI0KHBIE BELLIECTBA.

3aKOH COXpaHEHHUsI MAcChl BEIECTB, 3aKOH COXPAaHEHUs] U MPEBpALCHHUS SHEPrUuu IpHU
XMMHYECKUX  peaklMsX, 3aKOH IIOCTOSIHCTBAa cocTaBa. BemectBa  MOJEKYJISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

AToMHbIC opOuTanu, S-, p-, d-, f-amekrponbl. OCOOCHHOCTH pa3MEIICHUS 3JIEKTPOHOB IO
OpOUTaIsIM B aTOMax MajbIX W OOJBIINX TEPUOJOB. DHEPTETUUECKUE YPOBHHU, MOAYPOBHHU. CBS3b
MEPUOJUYECKOT0 3aKOHA U TIEPUOJUYECKON CUCTEMbl XUMUUYECKUX JIEMEHTOB C TEOPUEH CTPOCHUS
atomoB. KoOpoTkuil W UIMHHBIA BapUaHTHl TAOJUIBI XUMHUYECKHX 3JeMeHTOB. [lomoxenue B
MEPUOJNYECKON CUCTEME XHMHUYECKUX 3JJIEMEHTOB BOJOPOJAA, JIAHTAHOMIOB, AKTUHOUIOB U
MCKYCCTBEHHO IOJYYEHHBIX 3JIEMEHTOB.

BanenTtHOoCTh ¥ BaJIGHTHBIE BO3MOXKHOCTH aToMoOB. Ilepuonuueckoe H3MEHEHUE
BAJICHTHOCTH U Pa3MEPOB aTOMOB.

Pacuernble 3agauu. Brruucienue Macchl, o0beMa UM KOJMYECTBA BEIIECTBA II0
M3BECTHON Macce, 00beMy HIIM KOJMYECTBY BEIIECTBA OJHOTIO M3 BCTYNMUBILIMX B PEAKLUI0 WU
MOJIYYHUBIINXCS B PE3YJIbTATE PEAKLIMU BEILECTB.

CTtpoeHue BelecTBa

Xumuueckasi CBA3b. BUIbl 1 MexaHU3MBI 00pa30BaHUsI XUMUYECKON CBsi3u. loHHasT CBSI3b.
Karnonst u anuonsl. KoBaneHTHas HenosspHas cCBsA3b. KoBaJeHTHas TMOJSIpHAs —CBS3b.
DNEeKTPOOTpULIATENbHOCTh. CTeNeHb OKHUCIeHUA. Merammueckas CBs3b. BogopoaHas CBs3b.
IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJ HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB.

Tunsl KpUCTANTNYECKUX PEIIETOK U CBOMCTBA BellecTB. [IpuurHbl MHOrooOpa3us BEIECTB:
MU30MEPUSL, TOMOJIOT S, aJUIOTPOITHSL, U30TOMU.

JdemoncTpaumu. Moaenu MOHHBIX, AaTOMHBIX, MOJIEKYJSIPHBIX M METAUIMYECKUX

KpUCTAITMYECKUX pemeTok. Dpdext Tunnans. Monenn MoiaeKysl H30MepOB, TOMOJIOTOB.

Pacuernble 3agaumn. Brruncrnenue Macchl (KOJTMYECTBa BeIIeCTBA, 00beMa) MPOAYKTa
peaKkuuu, €CIM Uil €ro IOJYyYEeHHUs JaH PacTBOP C OMNPENEICHHOM MAacCOBOM JOJIEM HCXOIHOIO
BEIIECTBA.

XuMHuUyecKue peakunu
Krnaccudukanus XuMHUeCKUX peakilnii B HEOPTaHUUECKON i OPraHUYeCKOW XUMHUH.
CKOpoCTh peakIuy, e 3aBUCUMOCTh OT PAa3IMYHBIX (PaKTOPOB. 3aKOH JEHCTBYIOIINUX Macc.

Oneprus aktuBanuu. Karanus u karanuzatopsl. OOpaTUMOCTh peakiuii. XMMHUYECKOe PaBHOBECHE.
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CwmemieHne paBHOBeCHs Toa  jAeWcTBHEeM pasnmuuHbiX  ¢aktopoB. [lpunnun Jlelllatense.
[Tpon3BOICTBO CEPHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTb CKOPOCTHM PEAKIMM OT KOHLIEHTpPAlMM WU TEMIEpPaTyphl.
Pa3noxenue nepokcuia BOAOpoia B IPUCYTCTBUHU Katanuzaropa. OnpeeneHue cpeibl pacTBopa ¢
MTOMOILIbI0 YHUBEPCAIBHOI'O NHIMKATOPA.

JlaGopaTopHble oONbITHI. M3ydeHue BIUSHUS pa3IUYHBIX (DAKTOPOB Ha CKOPOCTh
XUMHYECKOU peaKkuu

PacuerHble 3amaum. Brrumcnenue maccbl (KOJIMUYECTBA BELIECTBA, 00beMa) IMPOIYKTa
peaklMM, €Clid M3BECTHA Macca MCXOAHOIO BEUIECTBA, COJEPHKAIIETO OMNPENEICHHYIO OO
IIpUMECEH.

PacrBopsI

Hucnepcubie cuctembl. McrtunHble pacTBOpbl. CrocoObl BBIpaKEHHUS KOHILIEHTPALUU
pacTBOPOB: MaccoBasi JI0JIsl PAaCTBOPEHHOI'O BEIIECTBA, MOJIApHas KoHUeHTpauus. KosmiouaHble
pacTBOpbL. 3071, TEIH.

OnexTpoauTuyeckas aucconuanusi. CuibHble U ci1adble 3JeKTPoJauThl. KHCI0THO-OCHOBHBIE
B3auMoOJIecTBUsL B pacTtBopax. Cpeaa BOAHBIX pPACTBOPOB: KHUCHAs, HEUTpajibHAs, IIEJIOYHAs.
HonHoe npousBeaeHue Bojsl. Bogopoanslil nokasatens (PH) pactBopa.

I'maponu3s opraHNYeCcKUX U HEOPraHUYECKUX COCTUHEHHMN.

IpakTuyeckasi pabora. [IpuroroBnenre pacTBopa ¢ 3aJJaHHON MOJISIPHOW KOHIIEHTpaIuen

JlabopaTopubie onbIThl. OnpeneneHne peaklMyu Cpelbl YHHBEPCAIBHBIM HHIUKATOPOM.
I'mpoposnus couneil.

DJIEKTPOXMMHYECKHE PeaKIuu

XUMUYECKHE UCTOUYHUKU TOKA. P CTaHIApPTHBIX AJIEKTPOJIHBIX MOTEHIHAIOB. DJIEKTPOIN3

pacTBOPOB U paciuiaBoB. [ToHsATHE 0 KOppo3uM MeTayuoB. COCOOBI 3aIUThI OT KOPPO3HH.
MeTtajlibl

[lonoxkeHne MeTauIOB B IEPUOJUYECKOW CHCTEME XHMUYECKHX ayieMeHToB. OOuiue
CBOMCTBa MeTa/IOB. OJIEKTPOXMMHUYECKUI psl HampspkeHuid MetaisoB. OOmue crnocoObl
MIOJIyYEHUS] METAILIOB.

O0630p MeTayUIOB TJIaBHBIX MOATPYIHI (A-TpyI) MEPHOAMYECKOW CHUCTEMbl XMMHUYECKHX
AJIEMEHTOB.

O630p MertamoB TaaBHBIX noarpynn (b-Tpymm) nmepuoaudeckoi CHUCTEMBbl XUMHYECKHX
3IIEMEHTOB (Me/b, IIMHK, TUTAH, XPOM, JKeJIe30, HUKEIb, TUIATHHA).

CrmiaBbl METaJLIOB.

OKCcHIBI ¥ THIPOKCHIBI METAJLIOB.
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JdemoncTpanuu. O3HakOMJIGHHE ¢ OOpaslaMd METALIOB M HX  COCJAMHCHHI.
BzaumopeicTBUe NIENOYHBIX U IIETOYHO3EMENIBHBIX METAIOB C BOJAOM. B3anmoneiictBue meau ¢
KHCIJIOPOJIOM U cepoil. DnekTposn3 pactBopa xjopunaa meau (11). OnbITel 1o KOppo3uu METAIIOB U
3alUTe OT Hee.

JlaGoparopHble onbIThl.B3auMmoneiicTBUe LIMHKA M JKejie3a C pacTBOpaMU KHUCJIOT H
nienoueii. 3HaKOMCTBO ¢ 00pa3liaMy METAIJIOB U UX pyaamu (paboTa ¢ KOJUISKITHSIMHU).

PacuerHble 3axaun.Pacuersl 1o XUMHUYECKUM YPaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J0Jei
BBIXO/Ia MPOJYKTa PEaKMu OT TEOPETHUECKHA BOZMOKHOTO

IIpakTuyeckas padora. Pemenue skcriepuMeHTaNbHBIX 3a/1a4 110 TeMe «MeTaby.

HemeTtasibl

O630p cBoiicTB HeMeTaIOB. OKHCIUTEIHLHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA THUIHUYHBIX
HeMmeTauioB. OKCHUIbI HEMETAIIOB U KUCIOPOI0COepKalliue KUCI0Thl. Bogopoaubsie coenHeHus
HeMeTalIoB. ['eHeTndeckas CBsI3b HEOPraHMUECKUX M OPraHUYECKUX BEIIECTB.

JdemoncTpanun.O0pa3ibl  HEMETAILJIOB. OOpa3ibl  OKCHJOB  HEMETAJJIOB u
KHCIIOPOJICOIep KanuX KuciotT. ['operne cepbl, pocdopa, xxenesa, MarHus B KHCIOPOJIC.

JlabopaTopHble ONBITHI. 3HAKOMCTBO C OOpa3llaMM HEMETAUIOB M HUX MPHPOJHBIMHU
coequHEeHUsIMU (paboTa ¢ KoJuIeKIusIiMI ). Pacrio3HaBaHue XJIOpPHUIOB, CYIb(aToB, KAPOOHATOB.

IIpakTuyeckasi padora. Pemenne skciepuMeHTABHBIX 3aa4 10 Teme «Hemetamibiy.

XUMHUA U KU3Hb

XUMHST B TOPOMBIIUIEHHOCTU. [IpUHIMOBI XMMHUYECKOrO MPOU3BOJACTBA. XHMHUKO-
TEXHOJIOTMYECKUE TPHUHIUIBI MPOMBIIIJIEHHOTO MOJXy4YeHUs: MeTauioB. [Ipom3BoncTBO yyryHa.
IIpou3BOACTBO CcTANN.

Xumusi B ObITY. XUMUYECKask MPOMBIIIJIEHHOCTh M OKpPY>KaroIias cpesa.

Jemoncrpanus. OGpasibl cpeICTB OBITOBON XUMHUH, HHCTPYKIIHUHU O UX TPUMEHEHHUIO.
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3.TemaTuveckoe MIIAHUPOBAHHUE

10 xaace

Ne Tema KomnuectBo B Tom uncie B ToMm uncie
/1 9acoB 110 MPAKTUIECKHIX KOHTPOJIBHBIX
paboueit pabor pabor
nporpamme

1 Tema 1« Teopernueckre OCHOBBI 7 1 -
OPraHU4YeCKON XUMHM

2 Tema Ne2 « IlpenenbHble 3) - -
YIII€BOJOPOABI (AJIKAHBI ))

3 Tema 3« HempenenbHbie 7 1 -
YTIEBOIOPOABI»

4 Tema 4 «Apensl (ApoMaTHYECKHE 2 - -
yTIIEBOJIOPOJIBI )

3) Tema 5 «lIpupogHbpIE HCTOYHUKH U 4 - 1
nepepadboTKa yrieBoI0POI0BY

6 Tema 6 «CriupThl 1 HEHOITBI» 6 - -

7 Tema 7 « Anpaeruanl, KETOHBI U 8 2 -
KapOOHOBBIE KHCTIOTHI»

8 Tema 8 «Cnoxxubie 3gupsl. XKupbn» 4 - 1

9 Tema 9. «YrneBoap» 6 1 -

10 Tema 10 «A3oTconepxaniue 8 - 1
OpPraHUYECKUE COSTUHEHHS

11 Tema 11 «Xumus nonumepos» 11 1 1

Hroro 68 6 4
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TeMaTnuyeckoe IaHMpoBaHue ydeOHoro npeamera 11 kiaace

Ne HaumenoBanue VY4eOnbie | KoHTposbHBIE IIpakTHueckas 4acTb
paszznena pas3zesnoB U TeM 9achl paboThI nabopaTOpHbBIE | MPAKTHYECKUE
U TeM OTIBITHI paboThI

1. Baxneiinime 10 - - -
XUMHYECKHUE TOHITHS
Y 3aKOHBI

2. CrtpoeHue BemiecTBa 7 1 - -

3. XUMHUYECKUE PEAKLIUU 6 - 1 -

4, PactBopb1 10 - 1 1

5. DIEKTPOXUMHUYECKHE 7 1 - -
peaknuu

6. Mertasmibl 12 - 1 1

7. Hemeramibt 10 1 1 1

8. XUMUS U )KU3HD 6 - - -
Hroro: 68 3 4 3
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