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ITosicHUTENBLHAA 3aNIHCKA

PaGouas mporpamma yueOHOro Kypca «XuMusi» pa3zpaboTaHa Ha OCHOBE aBTOPCKOI
nporpamMmbl 1o xumuu s 10—11 kmaccoB o6mieoOpa3oBaTeIbHBIX yUpexkacHUH (0a30BbIH
yposenb) aBTopoB 1. E. Pymsutuca u ®@. I'. ®enpamana. 10-11 kmacesl. — 4 uzganue — M.:
ITpocsemenue, 2021. — 48c.

PaGouas mporpamma mpenHazHaueHa Uig OpraHusainuu nporecca oOydenus no YMK
I'.E. Pyn3utuca u @.I'. enpamana:

1. Pymutuc I'.E., ®enpaman @.I°., Xumust. 10 kimace. — M.: [IpocBemenue, 2020
2. Pym3utuc I'.E., ®enpaman @.I'., Xumus. 11 kimacc. — M.: [Ipocsemenue, 2021
3. AdanacseBa M.H. Xumus. Paboune mporpammel — M.: [Ipocsemienue, 2017

CtpykTypa u coiepxkaHue padoueil mporpaMMbl COOTBETCTBYIOT TpeboBanusim OI'OC
cpennero oOpasoBanus. Pabouass mporpamma moctpoeHa mo JuHenWHON cxeme: B 10 kiacce
W3JIaraeTcsi Marepuaj OpraHu4eckoil xumuu, a B 11 kimacce — oOmeld W HEOPraHMYECKOU
XUMUH.

N3yueHne XuMUM HaINpaBJIEHO HA IOCTHKEHUE CIIETYIOUIUX LIEJICH:

* OCBOCHHE 3HAaHMH O XMMHMYECKOW COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KAPTUHBI
MHPa, O BAKHEUIITNX XUMHUYECKUX MMOHATUSX, 3aKOHAX U TCOPHUSX;

* OBJaJICHHE YMEHUSMU TMPHUMEHSTh I[IOJyYCHHbIE 3HAHHUS [UIsi OOBSICHEHUs
pa3HOO0Pa3HBIX XUMUYECKHUX SBICHUI 1 CBONCTB BEIIECTB, AJIs OLIEHKH POJIM XUMHH B PA3BUTUU
COBPEMEHHBIX TEXHOJIOTUM U MOTYyYEHUN HOBBIX MaTEpPHAJIOB;

* pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB M HHTEIUVICKTYAIbHBIX CIIOCOOHOCTEH B
MPOIIECCE CAaMOCTOSITENILHOTO TMPHUOOPETeHUST XUMHUYECKHX 3HAaHUM C HCHOJIB30BaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAIINH, B TOM YUCIIE KOMIBIOTEPHBIX;

* BOCHHUTaHUE YOEKJIEHHOCTH B TO3UTHBHOW POJM XMUMHH B XU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOIWMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0pOBBIO U
OKpYKarolleu cpee;

* MpUMEHEHWE TMOJYYCHHBIX 3HAHUM W YMEHUH st 0e30MacHOro HCIIOJIb30BAHUS
BEIIIECTB U MaTEPHUaIOB B OBITY, CEIbCKOM XO3SIICTBE M Ha MPOU3BOJICTBE, [UISl PEIICHUSI MpaK-
TAYECKHUX 3aJlad B TMOBCEIHEBHOW XW3HM, ISl MPEAYNPEKICHUS SBICHUNM, HAHOCSIINX Bpen
3JI0POBBIO YEJIOBEKA U OKpY’Kalollel cpefe.

Hcnonszyemserii YMK:
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1. Tapa H.H. IIporpammsl o0011eo0pa3oBaTeNbHbIX yUpeKIACHUH. XuMusi.- M.:
[Tpoceemenue, 2021. -48c.
2. Pym3utuc I'.E., ®.I'. ®enpaman Xumus: opranudyeckas Xumus: ydeOHuk ais 10 k.
o011eo0pazoBaTeNbHbIX Yupexaenuii - M.: [Ipocsemenune, 2020 r.
3. Pymsutuc I'.E., ®.I". ®enpaman Xumusi: opraHudeckas Xumus: yaeOHuk s 11 ko1
001eo0pazoBaTeNbHBIX Yupexaenuii - M.: [Ipocsemenne, 2020r.
4Tapa H.H. Xumusa. 3agaunuk ¢ «moMomHuKOM». 10 — 11 kmaccel: mocoOue st
yuamuxcs obmeoOpa3oBarenbubix yupexxnaenuin / H.H. T'apa, H.M. T'aGpyceBa. — M.:

[Ipocsemenue, 2009. — 79 c.

IInanupyemsle pe3yJibTaThl 0CBOCHHs Y4eOHOro npeamera «buoJsorus»

IIpenmerHblie pe3ybTaThl (02a30Bblii YPOBEHB):

1) cdopMHPOBaHHOCTH MPEACTABICHHI O MECTE XMMHHM B COBPEMEHHOH Hay4dHOM
KapTHHE MMpPa;IOHMMAaHUE POJIM XUMHMHU B (OPMHUPOBAHUHU Kpyrosopa U (YHKLIHOHAIBHON
IPAMOTHOCTH YeJIOBEKaA IS PELICHUS IPAKTUYECKUX 3a/1a4;

2) BJaJCHUE OCHOBOIOJIATAIOIIMMHI XMMHUUECKHUMHU MMOHATHIMH, TCOPUSMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE IT0JIb30BAHUE XUMHUUECKON TEPMUHOJIOTUEN 1 CUMBOJIMKOM;

3) BiajicHHE OCHOBHBIMH METOJAMU HAYYHOTO MO3HAHUS, MCHOJIb3yEMbIMH B XUMUH:
HaOJIOJICHUE,0MMCAHNE, HM3MEpPEHHe, DOKCIEPUMEHT; yMeHue o00paldaThiBaTh, OOBICHATH
pe3yNbTaThl MPOBEIECHHBIX OMBITOB U JI€1aTh BbIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTH MCHOJIb30BaTh
METO/Ibl TO3HAHUS NIPU PEIIEHUH NPAKTUYECKUX 33]1a4;

4) chopMHUPOBAHHOCTH YMEHHUSI IaBaTh KOJMYECTBEHHBIC OIICHKH U MPOBOJUTH PACUCTHI
0 XUMUYECKUM (pOpMysiaM U ypaBHEHUSIM;

5) BiajieHHe MpaBWIAMH TEXHUKH OE30MACHOCTH TMPH HCIOIb30BAaHUH XUMHYECKUX
BEILECTB;

6) chopMHPOBaHHOCTh yMEHHS KIACCH(PUIMPOBATh OpPraHMYECKHE BEIIECTBA U
XUMHUYECKHE PEAKIIMY 110 Pa3HBIM IIPU3HAKAM;

7) cPOpPMHUPOBAHHOCTH YMEHHUS OINMUCHIBATh W Pa3IMyaTh H3YYCHHBIC KJIACCHI
OpPraHWYECKHUX BEIECTB;

8) cdopMUpOBaHHOCTH yMEHHsI NeNlaTh BBIBOJABI, YMO3AKIIOYCHUS U3 HAOIIOICHUH,
XUMHYECKHX 3aKOHOMEPHOCTEN, TPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 110 aHAJIOTUN

C U3YUCHHBLIMHU,
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9) chopMUPOBAHHOCTH YMEHUS CTPYKTYPUPOBATh N3yYCHHBIH MaTepHal U XHMHYECKYIO
UH(POPMALINIO, TIOTYYEHHYIO U3 PA3HBIX UCTOYHUKOB,;

10) chopMuUpPOBaHHOCTH COOCTBEHHON IMMO3WIIMK 10 OTHOIICHHUIO K HW3Yy4eHHOMH
uHpOpMaLINH, ITOJTy4aeMOM U3 pa3HbIX HCTOYHHUKOB;

11) chopMHPOBaHHOCTH YMEHHS AaHAIU3HPOBATh M  OICHHBATh  I1OCICICTBHS
IPOM3BOJICTBEHHON M OBITOBOW JEATEIBbHOCTH, CBA3AHHON C IepepabdOTKOM OpraHuYecKux
BEIIIECTB;

12) omnasieHre OCHOBaMH HAYYHOTO MBIIUICHHS, TEXHOJOTUEH HCCIIeI0BATEIbCKON 1
IPOEKTHOH J1eTeIbHOCTH;

13) chopMHPOBAaHHOCTD YMEHHS MPOBOJHMTH IKCIICPHMEHTBI PA3HOW IHIAKTHYECKOI
HaIpaBJICHHOCTH;

14) chopMHPOBAaHHOCTL YMEHUSI OKa3blBaTh IEPBYIO IOMOIb MpPU OTPABICHHUSX,
0’KOTax U JIpYTUXTpaBMax,CBsI3aHHbBIX C BEILIECTBAMHU U JJAOOPAaTOPHBIM 000PYL0BAaHHEM.

MeTanpeaMeTHble pe3yJbTaThl:

1)  chopMUpOBaHHOCTH yMEHHS CTaBUTh LM M HOBBIC 33jJa4d B ydeOe W
IMO03HABaTEIILHOMACITCIIFHOCTH,

2)  OBIQJCHHE NpPUEMaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHS IMYyTeH MOCTHIKEHHS
1eNId, YMEeHHUs BBIOUpaTh 3¢ PeKkTuBHBIE CIOCOOBI pelleHns y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

3)  chOpMHPOBAHHOCTh YMEHHSI COOTHOCHTH CBOHM JICHCTBHS C IUIAHUPYEMBIMHU
pe3ynabTaTamu;

4)  chopMHPOBAHHOCTH YMEHHsSI OCYLICCTBISITh KOHTPOIb B MPOLECCE JOCTHIKCHUSI
pe3yibTaTa,KOppeKTUPOBATh CBOM NeicTBUS;

5)  chopMUPOBAHHOCTh YMEHHUS OICHWBATh MPABWIBHOCTH BBIMOJHEHHS Y4eOHBIX
3aJ1a4 FICOOTBETCTBYIOIINE BO3MOXHOCTH X PEIICHHS,

6) chopMHPOBAaHHOCTH YMEHHS  aHAIM3HPOBATh, IUIAHHPOBATh, 0000OMIATH,
BBIOMPATh OCHOBAHUS M KPUTEPHUH Ul yCTAHOBJICHUS IPUIMHHO — CJICJACTBEHHBIX CBA3CH;

7)  chOopMHPOBaHHOCTH YMEHUS MPHOOPETATh M MPUMEHSTh HOBBIC 3HAHHS;

8)  chopMHPOBAaHHOCTH yMEHHS CO3/1aBaTh MPOCTEHIINE MOJENH, HCIOIb30BATh
CXEMBI, TaOJIHIIbI, CAMBOJIBI ISl pEIICHHsI YI€OHBIX U TIO3HABATEIBHBIX 3a/1a4;

9)  oBnazeHHE HAa BBICOKO YPOBHE CMBICIOBBIM YTCHUEM HAYYHBIX TEKCTOB;

10) cdopmupoBaHHOCTH  yMeHUS  3()(EKTHBHO  OpraHWU30BBIBATH  y4eOHOE
COTPYAHUYECTBO M COBMECTHYIO JESATEIbHOCTh, pad0OTaTh MHIUBHIYAJIbHO C Y4E€TOM OOLIMX

UHTEPECOB;
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11) chopMUPOBAHHOCTH YMEHHS OCO3HAHHO HCIIOJB30BATh pEYEBbIC CPEICTBA B
COOTBETCTBUHU C 3aJja4aMU KOMMYHUKALINH;

12) BBICOKHI YPOBEHb KOMIIETEHTHOCTH B oOacTu ucnonb3opanus UKT;

13) chopMUPOBAHHOCTH FKOJIOTUUESCKOTO MBIILICHUS;

14)  chopMUPOBAHHOCTh YMEHHUS MPUMEHATh B MO3HABATEIHLHON, KOMMYHUKATHBHOM
Y COLIMAIbHOUIIPAKTUKE 3HAHMS, I0JyYEHHBIE IIPU U3YUYEHUHU MTPEAMETA.

JInuHOCTHBIE pe3yJIbTaThI:

1)  chopMUPOBAHHOCTH MOJOKHUTEIHLHOIO OTHOIICHUSI K XUMHHU, YTO 00YCIaBIUBACT
MOTHBAIIMIO Ky4eOHOH eATeIbHOCTU B BEIOpaHHOU cdepe;

2)  chOpMHUPOBAHHOCTh YMCHHS pEIIaTh MPOOJEMbI MMOMCKOBOIO M TBOPYECKOIO
XapakTepa;

3) cOPMHPOBAHHOCTh YMEHHS TPOBOAWTH CaMOAHAINW3 M  OCYIIECTBIATH
CaMOKOHTPOJIb UCAMOOILIEHKY Ha OCHOBE KPUTEPUEB YCIELIHOCTH;

4)  chopmupoBaTh TOTOBHOCTH CIIEJIOBaTh HOpPMaM IMPHUPOAO — K 370pOBbe-
cOeperaroiero moBeICHHUS;

5)  chopMHPOBaHHOCTH MPOYHBIX HABBIKOB, HAMPABICHHBIX HA

6) chopMHPOBAHHOCTh HABBIKOB IPOSIBICHUS TO3HABATEIbHON WHUIMATHBBI B
y4eOHOMCOTPYITHUYECTBE.

B pesynbpraTe m3ydeHus yueGHOro mnpenMera «XHMHS» Ha YPOBHE CpEIHEro oOIIero
o0pa3zoBaHus:

BbinmycKHUK Hay4nTCS:

. pacKpbIBaTh Ha MpUMeEpax posib XUMUHM B (POPMHUPOBAHUU COBPEMEHHOIN HaydHOMH
KapTUHBI MUPA U B IPAKTUUYECKOH €ATEIBHOCTH YEJI0BEKa,;

. JEMOHCTPUPOBATh Ha IPUMEPAX B3AaUMOCBSI3b MEXKIY XUMHEH W APYrUMU

CCTCCTBCHHBIMU HAYKaMU;

. packpblBaTh Ha IpHUMEpax IIOJOKEHUS TEOPUM XHMHUYECKOro cTpoeHus A.M.
byrneposa;
. noHuMarh pusndeckuit cmpicn [leprnoauueckoro 3axona .M. MenneneeBa u Ha

€ro OCHOBE OOBSICHATH 3aBHCUMOCTh CBOMCTB XHMHUYECKHX JJIEMEHTOB H O6pa30BaHHBIX MU
BEIIECTB OT JIEKTPOHHOTO CTPOCHUS aTOMOB;
. OOBSICHATh NPUYMHBI MHOTOOOpa3usl BEIECTB HA OCHOBE OOIIMX MPEICTABICHUH

00 MX COCTaBe U CTPOCHUH;
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. MIPUMEHATHh [pPaBUJia CUCTEMATHYECKOM MEXIyHApOJHONM HOMEHKIATypbl Kak
CpeACTBA PA3IUYCHUS U UACHTU(DHUKAIIMH BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

. COCTABIISATh MOJICKYJISIPHBIE M CTPYKTYpHBIE (OPMYJIBI OpPraHMYECKUX BEILECTB
KaKk HocuTelned MH(oOpMaluu O CTPOCHHM BEIIECTBA, €r0 CBOMCTBAX W MPHUHAJICKHOCTH K
ONPEAEIEHHOMY KJIaCCy COCIMHEHUM;

. XapaKTepu30BaTh OPraHUYECKUE BEUIECTBA 110 COCTABY, CTPOCHUIO U CBOMICTBaM,
YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;

. MPUBOJUTh TPUMEPbl XUMHUYECKHUX PEaKLMH, PACKPHIBAIOUIUX XapaKTepHBIE
CBOMCTBA THUNMYHBIX MPEJCTABUTENEH KJIAaCCOB OpPraHMYECKUX BEIIECTB C LEJIbI0 HX
UICHTUPHUKAINN U 00bICHEHHS 001aCTH IPUMEHEHHUS,

. IIPOrHO3UPOBATh BO3MOXKHOCTh IPOTEKAHHUS XHMUYECKHUX pEaKLHMi Ha OCHOBE
3HAHUU O TUTIAX XMMHYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

. HCIIO0JIb30BaTh 3HAHMS O COCTaBE, CTPOCHUM U XMMHYECKUX CBOWMCTBAaX BELIECTB
JUTst 0€30MaCHOTO MTPUMEHEHHUS B MTPAKTUUECKON AeSITeTbHOCTH;

. MPUBOJUTH MPUMEPHI MPAKTUUYECKOTO HCIOIB30BaHUS IMPOIYKTOB IepepaboTKu
HE(QTH U MPUPOJHOTO I'a3a, BHICOKOMOJIEKYIISPHBIX COSAMHEHUN (OIMITHIIEHA, CHHTETHYECKOTO
KayuyKa, alleTaTHOI'0 BOJIOKHA);

. IIPOBOAMTH OMBITHI 110 PAaClO3HABAHMIO OPraHMYECKHX BELIECTB: INIMIIEPUHA,
YKCYCHOW KHCIIOTBI, HEMIPEAENIbHBIX KHUPOB, IIIIOKO3bI, KpaxMaia, 0eJIKOB — B COCTaBE MUIIEBBIX
IIPOAYKTOB U KOCMETUUYECKUX CPENCTB;

. BIaJIeTh TMpaBWJIaMH M HpueMamMu Oe30macHoi paboThl C XUMHUYECKUMHU
BElIeCTBaMU U J1a00paTOPHBIM 000PYI0BaHHUEM;

. YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peakUuh U CMEUICHHS
XUMHUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (DAKTOPOB C IENBIO OINpPENeNIeHUs] ONTHMAJIbHBIX
YCIIOBUM MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

. MIPUBOJUTH IIPUMEPBI THIPOIN3a COJIEH B IOBCEAHEBHON KU3HU YEJIOBEKa;

. IIPUBOJUTDL NPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAaKLUil B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEEATEIIbHOCTH OPraHU3MOB;

. MPUBOJIUTH IPUMEPHI XUMHUUECKUX PEAKIINH, pacKpbIBAIOIINX O0IINE XUMHUYECKHE

CBOMCTBaA IMPOCTHIX BEIICCTB — MCTAJIJIOB U HEMCTAJIJIOB;
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. MIPOBOAMTH PACUEThl HA HAXOXACHUE MOJCKYISIPHOU (GOpMYIIbI YTIEBOAOPOAA MO
MPOJYKTaM CrOpaHusi M IO €r0 OTHOCUTEJIBHOW IUIOTHOCTH U MAacCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIMX B €0 COCTaB;

. BIIQJIETh TMpaBUJIaMH 0€30MacHOro OOpalleHus € €IKUMH, TOPIOYUMHU U
TOKCUYHBIMHU BEILIECTBAMHU, CPEACTBAMU OBITOBOM XUMUU;

. OCYIIECTBIISITh ~ TOMCK  XUMHUYECKOW  WHGOpMANUMd 1O  HA3BAHHSIM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (POpPMYIIaM BEIIECTB;

. KPUTUYECKH OICHUBAaTh M HWHTEPIPETHPOBATH XUMHUYECKYIO HH(OPMAIHIO,
COJIEpIKallyoCs B COOOIIEHUAX CPEACTB MaccoBO nH(popmanuu, pecypcax MHTepHera, Hay4HO-
MONYJISIPHBIX CTAThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTU B LENSAX BBISBICHUS
OIMOOYHBIX CYXICHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;

. NPEJCTAaBIATh YT pPEUICHHsS TII00aJbHBIX MPOOIeM, CTOANIMX —Mepes
YeJIOBEUECTBOM: KOJOTMUECKUX, SJHEPIeTUUECKUX, ChIPhEBBIX, U POJIb XUMHUH B PEILICHUH 3THUX
npooiieM.

BhINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCS:

. WJUTFOCTPUPOBATH HA MPUMEPaX CTAHOBJICHHUE U 3BOJIIOIUIO0 OPraHUYECKON XUMUU
KaK HayKu Ha Pa3JIMYHbIX HICTOPUYECKUX dTarax €€ pa3BUTHS;

. WCIOJB30BaTh METOJIbl HAYYHOI'O MO3HAHUSl IpPU BBINOJIHEHUU IPOEKTOB U
y4eOHO-UCCIIEIOBATENIbCKUX — 3a/lad [0 H3YYEHHUIO0 CBOMCTB, CHOCOOOB TMOJNy4eHHS U
pacno3HaBaHUsl OPraHUYECKUX BEUIECTB;

. OOBSCHSTH MPUPOAY U CIOCOOBI 00pa30BaHUsI XUMHUYECKON CBSI3U: KOBAaJICHTHOU
(ToMsipHOM, HEMOJSAPHOI), MOHHOM, METaJUIMYecKOl, BOJOPOAHOW — C IIENbI0 OMpeeNeHus
XUMUYECKOM aKTUBHOCTH BEILIECTB;

. yCTaHaBJIMBAaTh I'€HETUYECKYIO CBA3b MEXKIY KIAcCaMHU OPraHMYECKUX BEIECTB
JUIsi 0OOOCHOBaHUSI TMPHUHIMIHATBEHOM BO3MOXKHOCTH TMOJIYYCHUS OPraHUYECKHX COSAMHEHUU
3a/laHHOTO COCTaBa U CTPOEHUS;

. YCTaHABIIMBATh B3aUMOCBSI3M MEXAy (GakTamMd U TEOopued, NPUIUHOU U
CJIEICTBUEM TIPU aHAJIN3€ MPOOIIEMHBIX CUTYyalluii U 00OCHOBAaHWM MPUHUMAEMBIX PEIIeHUN Ha

OCHOBE XMMHUYECKUX 3HAHMIA.
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Conepxanne yueoHoro npeamera «buosorns»
10 kaace

Teopusi XMUMH4eCKOr0 CTPOEHHUSI OPTAaHUYECKUX COeIMHEeHM.

IIpupoaa XumMu4YeCKHX CBsI3eil.

Oprannueckue Bemectsa. Opranuuyeckas XxuMus. CTaHOBJICHHE OPraHUYECKOW XMMHHU
KaKk Hayku. Teopuss XMMHMYECKOrO CTPOCHMsS BEIECTB. YTIEPOIHBIN ckener. M3omepus.
N3omepsl.

CocTosiHHE DJIEKTPOHOB B  aTOMe. OHEPreTUYECKHE YPOBHH M IOIYPOBHH.
ONEeKTpOHHbIE OPOUTANN.S - 3JEKTPOHbI M p-3JeKTpoHbl. CouH s31ekTpoHa. CrapeHHbIe
3JIEKTPOHBL. DeKTpoHHas KoHpurypauus. ['padudeckue 31eKTpoHHbIE HOPMYJIBL.

DOneKTpOHHas MpUPOJAa XUMHUYECKHX CBSI3E€H, M-CBA3b U G-CBSI3b. METOJ BaJ€HTHBIX
CBsI3EH.

Knaccudukanus oprannueckux coequHeHuil. @yHKIMOHAIbHAS TPYIIA.

YrieBogopoabl

[IpenenbHble yrieBogopoab! (ankaHbl). Bo3OyxnéHHOe cocTosiHME aToma Yriiepoja.
['uOpunn3anyst aTOMHBIX OpOuTaNel. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE AJIKAaHOB.

I'omonoru. TI'omonorunueckas pasHocTe. I['omonormueckuii psa. MexayHapoaHas
HOMEHKJIaTypa OpPraHUYECKUX BEIECTB. MI30Mepus yrieponHoro ckenera.

Meran. IlonyueHnue, ¢u3MUeckue H XUMHYECKHE CBOMCTBA MeTaHa. Peakiuun
3aMeleHus (raloreHupoBaHue), AETUAPUPOBAHNS U U30MEpU3alMU alikaHoB. LlenHbie peakuu.
CBoboaHble paguKanbl. ['aJoreHonpon3BoJHbIE AJTKAHOB.

Kpatnele cBsa3u. HenpenensHble yrineBomoposl. AuikeHbl. CTpoeHHE MOJIEKYI,
TOMOJIOTHS, HOMEHKJAaTypa W H30Mepus. sp2 -Tubpuamsaunus. OTeH (dTwieH). M3omepus
MOJIOXKEHUS TBOMHOM CBsi3H. [IpocTpaHcTBeHHAs M30MeEpHs (CTEPEOU30MEPHSI).

[lonyyeHne M  XMMHYECKME CBOMCTBAa  QJKEHOB. Peakuuum INpUCOETUHEHUS
(ruapupoBaHUe, TAJIOT€HUPOBAHHME, THUIpATalMsA), OKUCICHUS U TOJIMMEpHU3allUU AJIKEHOB.
IIpaBuno MapkoBHUKOBA. BBICOKOMONIEKYIIApHBIE COEIMHEHMs. KadecTBEHHbIE peakuuu Ha
JIBOMHYIO CBA3b.

AnkanueHsl (IMEHOBbIE yrieBoaopoabl). M3omepus u HoMeHknarypa. JIUBHHMI
(6yramuen-1,3). Uzonpen (2-metundyraauen-1,3). Conpsok€HHble NBOMHBIE CBs3H. [lomyuyeHue
U XMMHYECKHE CBONCTBA aJKaJueHOB. Peakuuu mnpucoequHeHUs (TaJOr€HUPOBaHUS) U
MOJIMMEPU3ALNH ATIKATUCHOB.

Ankunbel. AnetwieH (3TUH) W ero romojord. HM3omepuss W HOMEHKIATYpA.
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MexkinaccoBast HM30Mepus. sp-ruOpuau3anus. XUMHUECKHE CBOMCTBAa aJKMHOB. Peakuun
IIPUCOEANHEHHUS, OKUCIICHUS U MOJIMMEPU3ALIAN AJIKUHOB.

Apensl (apomaruueckue yriaeBoaoponsl). M3omepus u HomeHkiarypa. bensou.
bensonbHoe konb1O. Tomyos. U3omepust 3amectureneil.

XuMHuecKkue CBOMCTBa OeH30ja M €ro romojoros. Peakuuu 3amelnieHus
(raloreHMpOBaHHWE, HUTPOBAHME), OKUCIEHUS M IpHUCOEIMHEHHs apeHoB. IlecTunmmpl.
I'eneTndeckas CBA3b apEHOB C IPYTMMHU YIIIEBOAOPOAAMHU.

[Ipuponnble ucrouHuku yriesogoponoB. Ilpuponnsii ra3z. Hedrts. IlonmyrHble
He(TsHbIe ra3sl. KaMeHHBIH yrodb.

Ilepepaborka Hedtu. Ileperonka Hedtu. PekrudukanmonHas kosjoHHa. beH3uH.
Jlurpoun. Kepocun. Kpexkunr nedrenpomykToB. TepMuuecknii U KaTATUTHYECKUH KPEKHHTH.
ITnpoinns.

Kucnopoacoaepaxamme oprannieckie CoeiHHEHUs!

Kucnoponconepxamue opranudeckue coequHeHus. OIHOATOMHBIE IPEIEIIbHbBIE
cnuptbl. OyHKIMOHANBHAS Ipynna CIUpPTOB. M30oMepuss U HOMEHKIATypa CHUPTOB. MeTaHO
(MeTuoBBIM crUpT). DTaHOMI (3TUIOBBIN cnupT). [lepBUUHBIN, BTOPUYHBIA U TPETUYHBIA aTOMBI
yriepona. Bonopoanas cBs3s.

[Tonyyenne u XumHuueckue cBoicTBa cnupToB. CrnupTOBOE OpoxeHue. MDEpMEHTHI.
Bognoponusie cBs3u. @u3nonoruueckoe AeicTBre MeTaHoa U ATaHoja. AJKOTOJIU3M.

MHoOroaToMHbl€ CHUPTHL. OTWICHINIMKONb. [nunepuH. XHWMHUYECKHE CBOMCTBA
IIPEJIENbHBIX MHOIOATOMHBIX clIUPTOB. KadecTBeHHas peakiys Ha MHOTOQTOMHBIE CIIUPTBHI.

®eHonbl. ApoMaTHUeCKue CHUPTHL. XHUMUYecKHe cBoicTBa ¢eHona. KauecTBeHHas
peakius Ha (GEeHOI.

KapOGonunpasie coenunenus. KapOonunpHas rpynma. AJbAeTHIHAsS —TpyIIa.
Anpaeruasl. Ketonsl. I3oMepus 1 HOMEHKIATYpA.

[lonyyeHne # XMMHMYECKHE CBOWCTBA albJETHI0B. Peakuum OKHUCIEHUS W
IIPUCOEANHEHNS albAeru10B. KauecTBEeHHbIE peaklIMM Ha aJIbJETUIbI.

Kap6onoBeie kucnotsl. KapOokcunbHast rpynmna (kapOokcorpymnmna). M3omepus u
HOMEHKJIaTypa KapOOHOBBIX KHUCIOT. OJHOOCHOBHBIE MpeJeNibHbIe KapOOHOBBIE KHUCIIOTHI.
[TonydeHrne OJHOOCHOBHBIX TMpENENbHbIX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA
OJTHOOCHOBHBIX IpEJEIbHBIX KapOOHOBBIX KUCIOT. MypaBbHUHAs KUCIOTA. YKCYCHas KHUCIOTA.
Anerarsl.

Cnoxnsie >¢upsl. Homenkmarypa. I[lomydeHue, XUMHUYECKHE CBOMCTBA CIIOXKHBIX
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a¢upos. Peakmus srepudukanuu. [llenounoit ruaponn3 cioxHoro 3¢upa (OMbUICHHE).

Kupsl. TBépapie kupsl, KUAKHE KUPbl. CUHTETUYECKUE MOIOIIUE CPEICTBA.

VrneBonbl. Monocaxapuabl. ['moko3a. ®pykroza. Omnurocaxapunbl. Jlucaxapuisl.
Caxapo3a.

[Tonucaxapunpl. Kpaxman. I'mukxoren. Peakums nonukonaeHcanuu. KadecTBeHHas
peakius Ha kpaxmai. Llemmonosa. Auerunuesunonos3a. Kinaccuduxaiys BoIOKOH.

A3oTcoaepakaniye OpraHuyecKue coeINHeHus!

A3zoTconepkalie OpraHuyeckue CoequHEHHs. AMMHBI. AMHUHOrpynna. AHWIUH.
[TonyyeHue u XUMHUYECKUE CBOMCTBA aHUJIMHA.

AwmHoxkucnoTel. 3omepus u HomeHkIatypa. bunonspusiii noH. Ilentuanas (amugHast)
rpynna. Ilentuanas (amuaHast) cBA3b. XHMMHUYECKHME CBOWCTBA aMUHOKHUCIOT. IlenTupsl.
IMomunentuasl. I nuuH.

benku. Crpykrypa OenkoBoi MoJeKynbl (NEepBUYHAs, BTOPUYHAS, TpeTUYHAs,
YeTBepTUYHAsA). XUMUYECKUE CBOMcTBa OenkoB. JleHaTypamus u ruaponu3 Oenkos. LBeTHbie
peakiuu Ha OeTKH.

A3sotcoaepamue rerepounkiandeckue coenuHenus. [lupunun. Iuppos. [Inpumuaus.
ITypuH. A30THCTBIE OCHOBAHHMSI.

Hyxneunnosbie kucnotsl. Hykneornael. KommieMeHTapHbIe a30THCTHIE OCHOBAHMUS.

XuMUA U 310pOBbE YesnoBeka. DapMakoIoruieckas XuMusi.

XuMHUS 0JUMEPOB

[Tomumepsl.  Crenenp  nonuMmepusanuu.  Monomep.  CTpyKTypHOE — 3BEHO.
Tepmorutactuunble nonumepsl. Ctepeoperyssipabie noaumepsl. [lomuatmnen. Iomunponunen.
[TonmuterpadTopaTHiieH.

TepmopeaktuBHble noauMmepbl. Denondopmanpaernaasie  cMmoibl.  [lmacTmaccsl.
®enomnnactsl. AMUHOIUIACTHL. [IeHOmIacThlI.

[Tpupoauslit kayuyk. Pesuna. D60HUT.

CuHTeTHYECKHE KayqyKH.

Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

JdemoHcTpanmu.

OO0pa31bl OpraHUYecKrX BEIIECTB U MaTEPUAIOB.

Monenu MOJIEeKyl OPraHUYECKUX BEILIECTB.

OTHoOlIEHNE alKaHOB K KHCIIOTaM, MIeNI04YaM, pacTBOPY II€pMaHraHaTa Kaius |

OpoMHOH BOJIE.
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Monenu MOJIeKyJ TOMOJIOTOB M H30MEPOB.
[Tonryuenue aneruneHa KapOUAHBIM CIIOCOOOM.
B3aumopeiicTBue aneTuieHa ¢ pacTBOpOM IIEpMaHraHara Kajaus 1 OpoMHOI BOJOM.
I'openue anerunena.
Pa3noxxeHue kaydyKka Ipyu HarpeBaHUU U HCIIBITAHUE [TPOYKTOB Pa3I0KEHUSI.
3HAKOMCTBO C 00pa3laMu KayqyKoB.
ben3on kak pacTBOPUTEIIb.
I'openue 6en3zoua.
OTtHomenune 6eH3osa K OpOMHOI BOJIE U pacTBOPY NEpMaHraHaTa Kausl.
Oxucienue Toiyona.
PacTBOpeHue B alleToOHE pa3InyHbIX OPraHUYECKUX BEIIECTB.
OO0pa31bl MOIOLIUX U YUCTALIUX CPENICTB.
OO6pa3ipl mIacTMacc, CHHTETUYECKUX KaydyKOB M CHHTETUYECKHX BOJIOKOH.
JlabopaTopHble ONBITHI.
N3rotoBnenue Mozeneit MOJIEKyJ1 yrieBOI0PO/I0B.
O3zHakoMJyieHHEe ¢ 00pa3laMu NPOAYKTOB HePTenepepaboTKu.
Oxucnenue sraHona okcuaom meau (1I).
PacTBOpeHue rimuepuHa B Bojie U peakius ero ¢ ruapokcuiom Meau(Il).
XuMHUecKue cBoicTBa (eHoza.
Oxkwucnenne metanans (3TaHanst) okcuaom cepedpa (I).
Oxucnenne Meranans (3Tanans) ruapokcugom meau(1l).
PacTBOpHMOCTB KMpOB, J0Ka3aTEIbCTBO MX HENPEAEIBHOIO XapaKTepa, OMBLICHHUE
KUPOB.
CpaBHeHHE CBOMCTB MbLJIa 1 CHHTETUYECKHX MOIOIINUX CPEJCTB.
CBolicTBa IIIOKO3bI KaK aabAETUIOCINPTA.
B3aumopeiicTBue caxaposbl C THAPOKCUIOM KaJIbIUS.
[IpuroroBnenne KpaxManabHOIO KIEHCTEpa U B3aUMOIEHCTBUE C HOJOM.
I'maponus kpaxmana.
O3zHakoMJyIeHHe ¢ 00pa3laMyu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
L[BeTHBIE peakIMy Ha OEJKH.
CaoiicTBa KanpoHa.
IIpakTuyeckue padboThl.

Ilpakmuueckan paooma Nel. «IlonydeHne 3TUI€HA U ONIBITHI C HUM.
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Ilpakmuueckasa paooma Ne2. «IlonydeHue u CBOMCTBAa KAPOOHOBBIX KHUCIIOT.

Ilpakmuueckasa paooma Ne3. «PeuieHne 3KCIEPUMEHTAIBHBIX 3a7a4 Ha MOJY4YCHUE U
pacro3HaBaHUE OPraHUYECKUX BEIIECTBY.

KouTtpoJbHbie padoThl.

Konmponvnaa paooma 1 no temam «Teopuss XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX
COCIMHEHUI», «YTIIEBOJOPOIBI».

Konmponvnaa padoma 2 1o Ttemam «Kucioponaconepxaime OpraHu4ecKue

COCOAUHCHUA, ((A3OTCOIICp)KaHII/IC OpPra’Hn4€CKrUC COCANHCHU ).

11 kaace

Teoperuyeckne 0CHOBbI XMMHH

Baxkneiiime XxuMuueckue MOHIATHS U 3aKOHBI. X UMUYECKUM 3JIEMEHT. ATOMHBIN HOMeEP.
MaccoBoe uncio. Hyxknmmasl. Pagnonyknuasl. M30Tons!.

3aKOH COXpPAaHEHMsSI MAacCChl BEIECTB. 3aKOH COXPAHEHUsI W MPEBPALICHUS SHEPrUU.
HedexT macchl.

[lepuoanueckuil 3akoH. DnekTpoHHas KoHdurypamus. ['paduueckas 3meKTpoHHas
dbopmyna. Pacnipenenenue 371eKTPOHOB B aTOMax 3JIEMEHTOB MallbIX U OOJNBIINX MEPUOAOB, , S-,
p-, d-, f-omementsl. JlanTaHouapl. AKTHHOWIBI. VICKYCCTBEHHO TMOJYYEHHBIC SJIEMEHTHI.
BanentHocTh. BanieHTHBIE BO3MOKHOCTH aTOMOB. Bo1opoiHbIE COETMHEHUS.

Crpoenue BeulectBa. MonHas cBsi3b. KoBaneHTHas (mosispHas M HEMOJSIpHAs) CBSA3b.
DOnekTpoHHas popmyna. Meraminueckas cBs3b. BogopoaHas cBA3b.

I'uGpuau3anys aTOMHBIX OpOUTAJIEeH.

Kpucrannel: aroMHble, MOJIEKYJSpHBIE, HOHHBIC, METAUIMYECKHE. JIeMEHTapHas
AYerKa.

[Monmumopdusm. [Monmumopdusie Moaudukammu. Amnorponus. M3omepus. ["omonorus.
XUMHYECKUN CUHTES.

Xumuueckue peakuuud. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE —peakluu. Peakuuu
pa3joXKeHUs,, COEOUHEHMs, 3aMelIeHHs, OOMeHa. OK30TepMUYECKHE U OSHIOTEPMHUYECKHE
peakuu. OOpatumbie W HeoOpaTUMble peakmuu. TersoBoi addexT peakmuu. 3akon ['ecca.
Tepmoxumuueckue ypaBHeHus. Termnora oOpa3oBanus. TemioTta cropaHusi.

CKOpoCTh XMMHUYECKON peakiuu. AKTUBUPOBAHHBIM KOMILUIEKC. 3aKOH JEHCTBYIOIIUX
Macc. KnHetnueckoe ypaBHEHUE PEAKLIUN.

Karaimm3 Karamuzarop. WaruOutop. ['OoMOreHHbIi ¥ TeTEPOTEHHBIN  KaTaju3.
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Karanutrnueckue peakuuu.

Xumuueckoe papHoBecue. [Ipunnun Jlelllatense.

PactBopsl. JlucniepcHbie cucteMbl. PacTBopsl. ['pyboauciepcHbie CUCTEMBI (CYCIICH3UH
u smynbeun). Komtouaeie pactBOpsI (3011). A3pPO30IIH.

CrocoObl  BbIpaXXeHHS KOHLIGHTpAallUM  pPacTBOpOB. MousipHas  KOHIIGHTpaIus
(MOJIIPHOCTB).

OneKTpOoAUTHl. DNeKTponnTudeckas auccouunanus. Crenenp aucconuanuu. Koncranra
quccouuanuu. Bonopoanslil nmokasarens. Peakiiuu HOHHOTO OOMeHa.

['muaponus oprannyeckux BemecTs. [ 'uaponus coneil.

DNeKTpOXUMHUYECKUE peakiuu. ['anpBaHnYecKuil 31ueMeHT. DiekTpoasl. AHon. Karon.
AKKyMyasTOp. TOIIMBHBIN 37IEMEHT. DIEKTPOXUMHUSL.

Psan crangapTHBIX 251€KTpOAHBIX noTeHnuanoB. CtanaapTHelie yciioBus. CTaHIapTHBIN
BOJOPOJHBIN 3IEKTPO/I.

Koppo3sust MeramioB. XuMuueckast 1 3J€KTPOXUMHUYECKask KOPPO3HSL.

DneKTposn3. DJIEKTPOJIU3 BOJHBIX PACTBOPOB. DJIEKTPOIIU3 PACILIIABOB.

Heoprannueckasi xumust

Metannel. CrnocoObl  monydeHuss MeTamioB. JI€rkue ©  TSDKEMbIE  METaJUibL.
JlerkomnaBkue T TYyroruiaBkue MmeTawibl. Mertaminueckue snemeHTsl A- u b-rpynn. Mens.
[{uuk. Turan. Xpom. JKenezo. Hukens. [lnatnna.

Crnnasel. Jlerupyromue no6aBku. Yépusie metaiisl. [{BeTHbie Metambl. YyryH. Cranb.
JlerupoBaHHbIE CTaNH.

Okcuabl ¥ THAPOKCUIBI METAILIOB.

Hemeramnsl. [Ipocteie BemecTBa — HemeTaiibl. Yraepoa. Kpemuuii. Azor. @ocdop.
Kucnopon. Cepa. @rop. Xinop.

Kucnornusle oxcuasl. Kucnoponconepkane xucnotsl. CepHast kuciaora. A30THast
KHCIIOTA.

BonopoaHslie coeTMHEHNST HEMETAILIOB.

I'eneTnyeckas CBSI3b HEOPraHMUYECKUX M OPraHUYECKUX BELIECTB.

XuMuA U )KU3Hb

Xumudeckasi IpOMBIIUIEHHOCTh. XUMHUYECKasi TEXHOJIOTHS.

XUMHUKO-TEXHOJOTUYECKUE MPUHIIUIBI MOJy4YeHUs MeTaiioB. UEpHas MeTautyprus.
[IpousBoacTBo uyryna. [JomeHnnas neub. Arnomepanus. [IpousBonctBo cranm. KucimopomHslii

KOHBepTOop. be30TX0mHOE TPON3BOICTBO.
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Xumuss B Obity. IlpoaykTel mutanus. beiToBas xumusa. OTHeNOYHbIE MaTepHAabI.
JlexapcTBeHHbIE —mpenaparbl. OJKOJOIMYECKUHM MOHUTOpHUHI. llpenenpHo  momycTtumble
KOHLEHTpAaL1H.

JdemMoHcTpanuu

Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U KPUCTAUIMUYECKUX PELIETOK.

Mopenu MOEKyJ H30MEPOB U TOMOJIOTOB.

Paznuunble TUITBI XUMUYECKUX PEaKLUi, BUJICOOMbBITHI 0 OPTaHUYECKON XUMUHU.

OO0pa3ibl METAJIJIOB ¥ X COSAMHEHUM, CIUIaBOB.

B3aunMopeiicTBre METauIoB ¢ KUCIOPOJIOM, KHUCIOTaAMH, BOJIOH.

Jloka3aTenbCcTBO aM(POTEPHOCTH AIFOMUHHUS U €TI0 TUIPOKCUIA.

B3aumoneiicTBue Meau U xKele3a ¢ KUCIOPOJOM; B3aUMOJEHCTBIE MEAU U KUCIOPOJa
C KUCIIOTaMu (CepHas, CoJIsiHas).

[Tonyuenue runpokcunoB menu (I11) u xpoma (II), okcuna menu.

B3auMozeiicTBuE OKCUI0B U THUIPOKCUIOM METAIIJIOB C KUCIOTAMH.

JlokazaTenbcTBo amdorepHocTy coeauHeruii xpoma (111).

OO0pasibl HEMETAILIOB.

Monenu KpUCTaNIMYecKUX PEMIETOK alMasa U rpaduTa.

[lonyyenue ammmaka M XJIOPOBOJIOPOJA, PACTBOPEHHE UX B BOJE, J0KAa3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BEIIECTB.

Coxuranue yriasi U cepbl B KUCIOPOJE, ONpPEEIeHNEe XUMUYECKIX CBOMCTB MPOJYKTOB
CTOpaHHI.

B3aumoneicreue c MEOBI0 KOHIIEHTPUPOBAHHOU CEepHOM KUCJIOTBI,
KOHIEHTPUPOBAHHON U pa30aBI€HHON a30THOM KUCIOTHI.

OO6pa3siibl cpeacTB OBITOBOM XUMUHU, HHCTPYKIIMH 110 UX TIPUMEHEHHUIO.

JlabopaTopHbIe ONbITHI

N3ydeHne BIUSHUS pa3InIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIUHA.

Ornpezenenne peakiiiy cpebl YHUBEPCATbHBIM UHIUKATOPOM.

I'mpponus comnen.

IIpakTHyeckne padoThI

Ilpakmuueckaa paooma 1 «IlpuroTtoBieHNe pacTBOPOB C 3aJaHHOM MOJISIPHOM
KOHIIEHTpaLUEe».

Ilpakmuueckaa padoma 2 «PemieHne SKCIEPUMEHTAIBHBIX 3a7ad 10 TEMeE

«MeTaniby.
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Ilpakmuueckaa padoma 3 «PemieHre SKCIEPUMEHTAIBHBIX 3a7a4 10 TEMeE
«Hemertamnby.
KouTtpoJbHbie padoTshl
Koumponvnas paboma 1 no reme «TeopeTndeckue OCHOBBI XUMUM)

Koumponwvnasa paooma 2 no reme «Heopranmdeckass XuMus».

TemaTuueckoe INIAHUPOBAHHUE C YKA3AHUEM KOJHYECTBA YaCO0B, OTBOAUMBIX HA OCBOCHHUE

KaKI10H TeMbI

Ne HaumenoBanme pa3jaena KoaunuectBo
/i 4acos,
OTBeJeHHOe Ha
pazaen
10 k1acc
Teopust XUMHUYECKOTO CTPOEHUSI OPTaHUUYECKUX COSAMHEHUH. 3
[Ipupo1a XUMHUYECKUX CBA3EH
2 YreBoaopoibl 9
3 Kucnoponcoaep:xaiiue opraHu4ecKue COeIMHEHHSL. 11
4 A30TcoJepIKale OpraHunIeCKue COeTMHEHUSI. 5
5 XUMUs IOJIMMEPOB 6
Ne HaunmenoBanmue pasjaena KonnyectBo
n/n 4acoB,
OTBeJeHHOe Ha
paszae
11 kaacc
1 IToBTOpenue kypca xumuu 10 xnace 1
2 Teopernueckrne OCHOBbI XUMUU 19
3 Heopraamueckast Xumus 11
4 XuUMUS ¥ )KU3Hb 3




