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IIOACHHUTE/IBHAA 3AITHCKA
Pabouas nporpamma no xumuu Juist 10 kaacca coctaBiieHa Ha OCHOBE

* DyHIaMEHTAIBHOTO Spa coJiep:kaHus o0LIero oopa3oBaHus;

» TpebGoBaHuii K pe3yiabTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O

o0miero o0pa3oBaHus MPEICTaBICHHBIX B (peiepaibHOM rocyAapCTBEHHOM 00pa30BaTEIbHOM

cTaHjaapTe o011ero oopa3zoBaHusi BTOPOTO MOKOJICHUS;

* [IpumepHol mporpammsl 1o yueOHbIM mpeaMeram. Xumus. 10-11 kimaccesl. CtangapThl BTOPOro

nokoseHus.- M.: I[Ipocsemienue, 2014 ;

* (OCHOBHOW 00pa3oBaTeIbHONH NIPOrpaMMbl OCHOBHOTO oOmiero ob6pazoanus ['BOY COII

c.BacuibeBka;

* Vuebnoro rana [BOY COUI c.BacwibeBka Ha 2017-2018 yueOHbIi TOT;

[IporpamMma paccunTana Ha mpenofaBaHue Kypca XMMUU Ha MPO(QHUILHOM YPOBHE B KOJIMUECTBE

68 yacoB B rof (2 4aca B HEJIEIIIO).

B ocnoBe YMK I'.E.Pyn3uTnca no XxuMuu jexat NPUHLHUIBI Pa3BUBAIOLIETO U BOCIUTHIBAIOLLETO
oOyuenus. [locnenoBaTenbHOCTh H3yUEHUS MaTepuaa: CTPOEHUE aTOMa — COCTaB BEIIecTBa —
CBOMCTBA).

Pabouas nporpamma npegHazHadeHa Ui u3ydeHust xumuu B 10 kinacce cpenHeit
001eo6pazoBaTenbHON MIKOBI 110 yueOHuKy [.E.Pym3utuca, ®@.I'. ®enpamana Xumus. 10 kiacc.
M.: Tlpoceemienue, 2015.

Y4eOHUK COOTBETCTBYET (hefepabHOMY KOMIIOHEHTY TOCYJapCTBEHHOIO 00pa3oBaTeNbHOIO

CTaHJapTa OCHOBHOTO 00Imiero oOpa3oBaHHs [0 XUMHUHU, BXOIUT B (enepanbHBI HepeyeHb

yueOHUKOB, PEKOMEHI0BaHHBIX MUHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit @exeparu K

UCIIOJIb30BaHUIO B 00pa30BaTEIbHOM Ipoliecce B 00111€00pa30BaTENbHBIX YUPEKICHHUSIX.

[IporpamMma oTpaxaet COBpeMEHHbIE TEHEHIINH B IIKOJIBHOM XHUMHUYECKOM 00pa30BaHuH,
CBsI3aHHbIE C peopMUPOBaHUEM cpeliHel 1Kokl [loaTomMy B Hell perieHa HempocTas 3ajaya:
COXPaHMTb LEJIOCTHOCTh U CUCTEMHOCTh Y4€OHOT0 MPEAMETA 3a CTOJIb HEOOIBILIOE, KECTKO
JTUMUTHPOBAHHOE Y4eOHOE BpeMs, OTIYIICHHOE Ha U3YYCHUE XUMHH, TAK)KE B HEH YUTEHO TO, YTO
9acTh BBITYCKHUKOB IIKOJIBI BEIOMpAET HAMIpaBlIeHUE AabHEeIIero oopa3oBaHus B By3e U UM
noTpedyeTcs 3HaHUE XUMUH.

JlanHas mporpamma :

* IO3BOJISIET COXPAHUTH IOCTATOYHO IEJIOCTHBIN U CUCTEMHBIM KypC XUMUU, KOTOPBII
dbopMupoBasCs Ha MPOTSXKEHUU JIECATKOB JIET B POCCUICKOI 1IKOJIE;

* IPECTAaBISAET KypC, OCBOOOXKACHHBIN OT U3JIMILIHE TEOKPATU3UPOBAHHOTO U CJI0KHOTO MaTepHaia,
JUISL OTPAOOTKHU KOTOPOTO TpeOyeTCs: HeMalo BpEMEHH;

* BKJIIOYAET MaTepual, CBSI3aHHBIN C TIOBCETHEBHOM KU3HBIO YEJIOBEKA, TaKXkKe ¢ Oyay1ei
npodeccuoHaNbHOM NeATeNbHOCThIO BBITYCKHUKA CPEIHEH IIKOJIbI, KOTOpasi HE UMEET SIPKO
BBIPAKECHHOU CBSI3U C XUMUEH;

* [IOJIHOCTBHIO COOTBETCTBYET CTAHAAPTY XUMHUECKOT0 00pa30BaHuUs CpeIHEH IIKOJIbI 6a30BOT0O
YPOBHSI.

MeTonon0ruyeckoit OCHOBOM MOCTPOEHUS Y4eOHOTO COAEp KaHUs Kypca XMMHUU 0a30BOT0
YPOBHS JJIsl CPEHEN IIKOJIBI IBUTIACH UJIESl UHMESPUPOBAHHO20 KYPCA, HO He eCMeCm803HAHUsL, d
Xumuu.



[TepBas unest Kypca - 3T0 6HympunpeomMemuas unmezpayus ya€0HON AUCIHUTLTUHBI « X AMH.
Wnest Takoi HHTETpAIMK JUKTYET CICIYIONIYI0 OYePEIHOCTh H3yUEHUS pa3/ie]ioB XUMUK: BHaYaje, B
10 xnacce, u3ydaercsi opraHnuecKas X|umusl, a 3artem, B 11 kinacce, - odbmas xumus. Takoe
CTPYKTYPHUPOBAaHUE 0OYCIIOBIEHO TEM, YTO KYpC OCHOBHOM IIIKOJIBI 3aKaHUMBaeTCsi HeOonpmum (10
Y) 3HAKOMCTBOM C OPTaHUYECKUMU COSAMHEHUSIMU, TO3TOMY HEOOXOJUMO 3aCTaBUTh «PabOTaTh»
HEeOOJIbIIIE CBEJICHHUS 110 OPraHUYECKON XUMHH 9 Kilacca Ha Kypc OpraHudeckor xumuu B 10
KJ1acce.

Bropas unes xypca - 3T0 MedxrcnpeomMemuas ecmecmeeHHOHAYYHASA UHMe2payusl, TTIO3BOJISIONIAs
Ha XUMUYeCcKOi 6a3ze 00beIUHUTD 3HAHUS (HU3UKH, OMOJIOTHH, Teorpauu, SKOJIOTHH B €JUHOE
NOHMMaHHE €CTECTBEHHOTO MUPA, T. €. cC(hOPMUPOBATH LIETOCTHYIO €CTECTBEHHOHAYUHYIO KAPTHHY
MUpa. DTO MO3BOJIUT CTAPIIECKIACCHUKAM OCO3HATH TO, YTO 0€3 3HAHHS OCHOB XUMHUHU BOCTIPUSTHE
OKpYKaroIIero Mupa Oy1eT HEMOJHBIM U yIIEPOHBIM, a JIFOIU, HE MOJYYUBIINE TAKUX 3HAHHIA,
MOTYT HEOCO3HAHHO CTaTh OMACHBIMU JJI 3TOTO MUPA, TaK KaK XUMUYECKH HETPAMOTHOE
oOpailieHue ¢ BelecTBaMu, MaTepruallaMy U IPOIECCaMU IPO3UT HEMAIIBIMK OeaMH.

TeopeTnueckyro OCHOBY OpraHU4e€CKOW XMMHH COCTABIISIET TEOPHsI CTPOCHUS B €€ KJIaCCUYECKOM
MOHMMAaHUU - 3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX XUMHUYECKOT'O CTPOEHHUS, T. €. OT PACIOJIOKEHUS
aTOMOB B MOJIEKYJIaX OPTraHUYECKUX COSAMHEHUN COTJIACHO BAJIGHTHOCTU. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE OPTaHMUECKUX COSAMHEHUMN TPU TOM KOJMYECTBE YacOB, KOTOPOE
OTMYIIEHO HA U3YYEHHE OPTaHUYECKON XUMHUHU, PACCMATPUBATh HE MPEICTABISAECTCS BO3MOXKHBIM. B
COJIepP’)KaHUU Kypca OPraHNYeCKON XUMHUU C/IeTIaH aKIEHT Ha MPAKTUIECKYI0 3HAYUMOCTh Y4eOHOTO
Mmatepuaia. [loaTomy n3ydeHue npencraBuTeNe Kaxxoro Kjiacca OpraHn4ecKux CoeAMHEHNN
HAYMHAETCS C MPAKTUYECKOM MOCHUIKY - C UX MOIy4YEeHUs. XUMUUYECKHE CBOMCTBA BEIIECTB
paccMaTpuBarOTCs Cyry0o mparMaTHYecKy - Ha MpeIMeT UX MPaKTUIECKOro MpUMeHeHus. B ocHOBY
KOHCTPYHPOBAHUS Kypca MOJI0KeHa Ues O MPUPOJHBIX HCTOYHUKAX OPTaHUYECKUX COSAMHEHUN U
UX B3aUMOIIPEBPAILIEHUSX, T. €. UJCH TEHETUUECKOM CBI3U MEX]y KJIacCaMU OPTaHUYECKUX
COCTUHEHUH.

B cBsi31 ¢ 0macHOCTBHIO HEKOTOPHIX OIMBITOB, HETIOJHOTO 00ECTICUeHUS PEAKTUBAMU U B TEIISAX
0€30MacHOCTH JIJIs 3/I0POBbsI OOYYAIOIINXCS B KAOMHETE XUMHH, YaCTh JEMOHCTPAIIMOHHBIX
HKCIIEPUMEHTOB MPEAYCMOTPEHBI B BUJIE BUACOOIBITOB, & YaCTh JIAOOPATOPHBIX PabOT MPOBOIUTCS C
UCIIONIb30BaHUEM IU(PPOBBIX 00pa30BaTeNbHBIX PECYPCOB (BUPTYaIbHOM TabopaTopun).

Jannas paboyas mporpamMma npeaycMoTpeHa JIjisl peain3aliu Mpy UCTIOIb30BaHUH 2JIEMEHTOB
coBpeMeHHbIX oOpa3oBaTtenbHbIXx KT TexHomoruit, mepeaoBbix GopM U METOIOB O0yUEHUS, TAKHX
Kak MpoOJIeMHBINA METO/, pa3BUBaroliee 00ydeHne, TECTOBBIM KOHTPOJIb 3HAHU, U Ap. B
3aBHCHUMOCTH OT CKJIOHHOCTEH, MOTpeOHOCTEH, BOZMOKHOCTEH U cCIOCOOHOCTEH Kitacca.

Iean n3yyenus Kypca
H3yuenue xumuu ¢ cmapuiell wiKoie Ha HANPAGIeHO HA OOCHUIICEHUE CTIeOYIOUUX UeTlell:

e OCBOCHHE 3HAHMM O XMMHYECKOW COCTAaBJIAIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA,
BAKHEUIINX XUMUYECKUX MOHATHAX, 3aKOHAX U TEOPUSAX;

¢ OBJaJICHUEC YMCHUSIMM IIPUMCHATH IIOJIYYCHHBIC 3HAHUA OJIA 00BsACHEHHUS paSH006p33HI)IX
XUMUYECKUX SBICHUU W CBOMCTB BCIICCTB, OLCHKU pPOJIM XUMHUH B Pa3BUTUHU COBPEMCHHBIX
TEXHOJIOTUH U MOJIYYCHHUU HOBBIX MAaTCPUAJIOB;

e pa3BUTHe TII03HABATEIbHBIX HMHTEPECOB M HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B IMpolecce
CaMOCTOSITENIFHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUI C MCIIOJIb30BaHUEM Pa3IMYHbIX HCTOYHUKOB
UH(pOPMALIMH, B TOM YHUCJIE KOMIIBIOTEPHBIX;

e BOCNHTAHHE YOEXJIEHHOCTH B MO3UTHBHON POJNM XUMHUHU B KU3HU COBPEMEHHOTO OOIIEeCTBa,
HEO0OXOUMOCTH XMMUYECKU TPAMOTHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U OKPYKAIOILEH Cpee;



INPUMEHECHUE ITOJYYCHHBIX 3HAHUH U yMEHHﬁ JUIS 0€30IacHOI0 MCITOJIL30BaHUS B€IICCTB U

MaTepuaioB B OBITY, CEIbCKOM XO3SIMCTBE M Ha MPOU3BOJACTBE, PEIICHUS MPAKTHUYECKHUX 3a7ad B
MOBCE/IHEBHON JKM3HH, MPEAYNPEkKACHUS SBICHUN, HAHOCAUIMX Bpea 3J0POBbIO UelIOBEKa H
OKpYyKarolleu cpene.

Y4eOHO-MeTOANYECKOE M MATEPUATIBbHO-TEXHHUYECKOe o0ecIiedeHune
00pa3oBaTeILHOIO NMpoIecca

1. CranpmapTel BTOpOTO IMOKOJeHUSA. I[IpuMepHBIE NporpaMMmbl MO YYEOHBIM IpPEIMETaM.
Xumus. 10-11 xkmacceel. M.: [Ipocsemienue 2014 ro;

2. Yueonuk ['.E. Pymsutuc, ®.I'. ®enpaman «Opranudeckas xumus. 10 kmace». M.:
IIpocsemenue 2015 rox;

3. Tloypounsie pa3pabotku o xumMuu. — M.: BAKO (B moMoI11p MKOJIBHOMY YUHTEIIO)

4. Xumudeckwii dKcriepuMenT B mkoste. 10 kinace: meroauueckoe mocobue /O.C.I'abpuernsH,

JLI1.Batnuna, -M.: [Ipoda;

Xumus. Ypoxku B 10 knacce: moco6ue mns yautens / H.H.Tapa u ap.- M.: [Ipocsenicnue;

> v

. Junaktudeckuit marepuan o xumuu s 10-11 knaccos: mocobue st yuurens /
A.M.Paneukuii, B.I1.I'opmkosa. — M.: [IpocBenienue;
7. Hauana xumuun. CoBpemenHslii kypc it nocrynatouux /H.E. Kysmenko, B.B.Epemun. — M.
OK3aMeH
8. YueOnslit nuck. Buptyanbnas mkona Kupumia u Medonus. «Ypoku XUMHA »
Mocksa, OOO «Hsto Meaua [Ixxenepeitmn» 2007t
9. VueOHbIE AUCK«XUMHYECKHH OSKCIepUMEHT' MeToauuecKue pPeKOMEHIAIMKA 10
HCIOJIb30BAaHUIO MHUKPOJIA0OPATOPUM U1l XUMHUYECKOTO JKCIEpUMEHTa.  «DK3aMeH-
Menua» 2012 rog
10.  HurepaktuBHoe HarnsggHoe nocodue Xumus 10-11 knaccel. Mocksa. «9k3aMeH-Mennar»
2012 rog
11. BugeodpmibM «Xumus 31eMeHTOB-HeMeTanioB» Mocksa Buaeoctynus «KBAPT» 2007 roa.
12. Bupeownmoctpaumu «l1IkonbHBIN XMMHUYecKui skciepuMeHT. Heopranudeckass Xxumus» (B
yeTbIpex Auckax).- Mocksa Tenekommnanusi «CoBpeMeHHas rymaHuTapHas akagemus» 2008r
13. Buaeo ombiTel. OOpa3oBaTebHas KOJUICKIIUS.
«Xumus g Becex XXI. Xumudeckue ombIThl cO B3pbIBOM H 0e3» MockBa OO0 «I1C-
[Tabmummar» 2006r.
14. Bugeopunsm «DnekTposuTuueckas auccouuanus» Buneocrtymus «KBAPT» Mocksa
2010ropn.
15. BugeodpmibMm «Xumus sneMeHToB-HeMeTamio» Buneoctynus «KBAPT» Mocksa
16. Komnexuus npe3enranuii: «TexHuka 6€30MacHOCTH HAa ypoKax XUMUMN»; «Benukue
yueHble-XxuMUKn»; «I[Ipocteie BeniecTBay; «Metamis»;«Hemeramnsny; «1llenounsie
METAIITBI»; «ATTIOMUHUIY; « K ene30»»; « XUMUYeCKre CBOMCTBA METAIIIOB»; «Cepa u ee
coenuHeHus; «Kucnopon»; «docdop u ero coequHeHUs»; «A30T U €r0 COEAUHEHUS;
«T"anorens»; «Knaccudukaius HeOpraHn4eckux BeniecTy; «OpraHuuecKre BEeIeCTBa.
Knaccugukarusny; «[IpenenbHblii yrieBoaopoasl»; «HenpeaenbHble YIiIeBOI0POIbI»;
«Hedtb»; «Opranndeckue KucioTb; «bemkny; «Kupsl. DPupsn».

Pecypcot Hnmepuema

himikatus.ru — Bumeorexa no xXuMuu
urokidoma.org -moarortoska k I'MA
https://chem-ege.sdamgia.ru/methodist - o6pa3oBarenbHbIH MOPTAI MOATOTOBKH B 3K3aMEHAM



https://chem-ege.sdamgia.ru/methodist

http://opengia.ru/ - oTKpbITHII OaHK 3a1aHHI
http://85.142.162.126/os/xmodules/gprint/index.php?proj= otkpseiTeiii 6ank 3amanuit U
«Ennnas xomtekuus Hudppossix O0pazoBarenbhbix Pecypcosy (http://school-collection.edu.ru/).
http://him.1september.ru/index.php — sxypHan «Xumus».
WWW.edi0S.ru — Di1o¢ — HEHTpP AMCTAHITMOHHOTO 00pa30BaHMUs
www.km.ru/education - yueOHble MaTepHaibl U caoBapH Ha caiite «Kupumr u Medoauii»
http://djvu-inf.narod.ru/ - snekrponHas GudIHOTEKA
http://www.alhimik.ru/room.html - Anxumux

OcHOBHbBIE TpeﬁoBaHI/Iﬂ K pe3yJbTarTaM peajim3danuu nporpaMmmasl mo XuMHuu

Ilpu usyuenuu xumuu 6 10 knacce yuenuk nayuumcs

OOBSICHATD
. OCHOBHBIE ITOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHUS BELIECTB, TOMOJIOTHIO,
CTPYKTYPHYIO U30MEPHUIO, BaXKHEHIINE PYHKIMOHAIbHbIE IPYIIIbI OPraHUYECKUX
BEILIECTB, BUJIbI CBsA3eH (OAMHAPHYIO, ABOMHYIO, apOMATHYECKYIO0, BOJOPOJHYIO), UX
3JIEKTPOHHYIO TPAKTOBKY U BIIMSHUE HA CBOMCTBA BEIIECTB;
. OCHOBHBIE ITOHSATHS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO, CTEIIEHb NIOJIMMEPU3ALIUH JIMHEWHAs, pa3BETBIEHHAS U
IIPOCTPAHCTBEHHBIEC CTPYKTYPBI, BIUSIHUE CTPOCHHUS HAa CBOMCTBA II0JIMMEPOB;
. Ha MpUMepax IPUYUHBI MHOTOOOPa3Hsl OPraHNYEeCKUX BELIECTB, MaTEPUAIILHOE
€MHCTBO OPraHUYECKUX U HEOPraHUYECKUX BEILECTB, IPUUNHHO-CIIEICTBEHHYIO
3aBUCHMOCTb MEXY COCTaBOM, CTPOEHUEM U CBOMCTBAMM BEILECTB, Pa3BUTHE ITO3HAHUS
OT SIBJICHUS KO BCE€ Oouiee riIyOoKoi CyIHOCTH;
. CTPOEHHE, CBOMCTBA, IPAKTUUECKOE 3HAYEHHUE NPEACIBbHBIX, HENPEAEIbHBIX U
apOMATHYECKHUX YIIIEBOJOPOJOB, OJHOATOMHBIX 1 MHOIOATOMHBIX CIIMPTOB, aJIbJIETUIOB,
KapOOHOBBIX KUCIIOT, CJIOKHBIX A3(UPOB, )KUPOB, INIIOKO3BI U caXapo3bl, KpaxMania u
LEJITE0JIO3b], aMUHOKHUCIIOT, OEJIKOB;
. 0COOEHHOCTH CTPOEHHUS, CBOMCTBA, IPUMEHEHHUS BaKHEHIINX MpeCTaBUTENEH
IUIaCTMACC, Kay4yKOB, IPOMBILIUIEHHYIO IIepepaboTKy He(TH, TPUPOTHOTO Taza;
. npaBuiIa paboThl ¢ U3yYEHHBIMH OPTraHUYECKUMU BEIIECTBAMU U 000PYI0BaHHEM,
TOKCUYHOCTb U IOKapHYIO OIACHOCTh OPTaHUYECKUX COCAUHEHUN.

Hpu ulyuenuu xumuu 6 10 knacce YUCHUK nOIydum 603MONHCHOCHb:

® I/IIleHTI/I(I)I/II_II/IpOBaTB OpTraHU4YC€CKUC COCAUHCHUS M0 XapaKTCPHBIM Ka4YCCTBCHHBIM
peakuusaM,
° ONPCACIIATh (I)OpMyJ'Iy OpPTraHU4YC€CKOI0 COCANMHCHUSA 10 MPOAYKTaM CropaHus, 1o

o0mielt hopmyrie Kiacca; o ypaBHEHHIO XUMHUECKOU PEaKIInH;

° MMOJIb30BATHCA CTPOCHUCM, AHAJIU30M U CUHTC30M, cHCTeMaTHu3alue u
O606H_ICHI/ICM Ha y‘-IC6HOM Marepuajic Opl“ﬂHH‘ICCKOfI XUMHHU, BBICKA3BIBATH CYXXJICHUS O
CBOMCTBaX BCIICCTBA HA OCHOBC UX CTPOCHUA U O CTPOCHUHU BEIICCTBA IMO0 UX CBOfICTBaM;

® Pa3bsICHATH CMBICI CTPYKTYPHBIX M 2JIEKTPOHHBIX (POPMYJT OPraHMUECKUX BEIIECTB U
0003HayaTh pacrpeaesieHue IEKTPOHHON INIOTHOCTH B MOJIEKYJIaxX, HAa3bIBaTh
BELIECTBA I10 COBPEMEHHON HOMEHKJIAType, COCTaBIISTh YPABHEHUSI peaKLni,
XapaKTEepU3YIOIIHUX CBOMCTBA OPraHMYECKHUX BEIIECTB, UX T€HETUUECKYIO CBA3b.


http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://www.edios.ru/
http://www.km.ru/education
http://djvu-inf.narod.ru/
http://www.alhimik.ru/room.html




KanennapHo-TemaTnyeckoe nJiaHHPOBaHNe YPOKOB

kypca Xumus. 10 kiace

(0a3zoBblii ypoBeHb 1o yueOuuky I'.E. Pyasutuca, @.I'.®eabamana)

68 yacoB (2 yaca B Hez1e/110)

No Tema ypoka OcHoeHble 60nPOCHL YPOKA Meouapecypcuoi Homawnee
n/n 3a0anue
Tema 1. Teopemuueckue ochoswvl opzanuyeckoil xumuu (4 u)
1 | Beognwblii uncTpykrax no Th. [Ipenmet opranndeckoit xumun. OCHOBHBIE IIpesenranusa «Teopus §1,2, 1o c.8 OTBETUTH
Teopus bytneposa MOJIOKEHUS TEOPUU XUMHYECKOI'O CTPOCHHUS Op- XUMUYECKOTO CTPOEHUs Op- | Ha Bompockl 1-6, ¢.10
ranudeckux pemects A.M.byTiepoga. raHUYeCcKuX BemecTs A.M. (ycTHO)
Byrtneposay.

2 | Mzomepus. N3omMepusi. 3HaueHrE TEOPUU XUMHYECKOTO CTPO- [Ipezenranusa «Teopus §2, OTBETUTH Ha

eHusa. OCHOBHBIEC HANPABJICHUS €€ Pa3BUTHSL. XUMHUYECKOTO CTPOEHUs op- | Bompockl 7-12, ¢.10
raHU4eCcKuX BemecTs A.M. (yctHO)
Byrtneposay.

3 | DnexkTpoHHAs MPUPOJA XUMUUECKUX CBsI3ei DIIEKTPOHHAs IPUPOIa XUMUUECKUX CBSI3EH B [Ipesenranus «JI.ITonuHr» §3,3amucu, OTBETUTD
OpraHMYEeCKUX coeuHeHmsIX. Cnocobwl pazpwiea Ha BoImpockl 1-6, ¢.13
ces3ell 8 MONIeKYIax OPeaHUyecKux aeujecms. (ycTHO)
Dnexmpoghunvi. Hyxneoghunvi.

4 | Knaccuukanus opraHm4ecKuX COeTUHEHHN. Krnaccuduxkaryst opraHuuecKuX COeTnHEHHH. §4, zanucu
[Mpuanmne knaccupukanuy. OyHKIUOHATBHAS
rpynna. 'oMmosioruueckuii psj

YTJIEBOJOPOJBI (23 49)
Tema 2. Ilpedenvhvie yeneeo0opodst (8 u)
5 | AsKaHsl.. Aunkanbl. O6mas xapakrepuctuka. CTpoeHue, Ho- [IpesenTannsa «AnKaHbD» 85-6,
MEHKJIATypa. ymp.6,7,8,10,11,
c.27.
6 | CoiicTBa aJKaHOB. ®usnyecKkre 1 XMMUYECKHE CBOMCTBA aJIKaHOB. [IpesenTannsa «AnkaHsl. §7(6e3 nmprumMeHeHus
Mertan», «I'eomerpus U TIOJTy4YeHHs),
Mouekyi» [IpesenTarus ynp.18,20, 3amayas.
«XHWMHYECKHE CBOMCTBA
AJIIKaHOB»
7 | Ilonydenue u IprMEHEHNE aTKaHOB. [lomryuenue (B 1abopaTOpHM M IPOMBITIIIEHHBIE § 7,ynp. 19, 3amaga




Croco0bl) ¥ MPUMEHEHHE AIKAaHOB,

4,c.27

8 | Pemienue pacueTHbIX 3a1a4 Pemienne 3aay Ha HAXOXKIEHUE MOJIEKYIISIPHON IIpesenTtanus «Pemenue [ToBTOpHUTE §5-7,
(hopMyITBI TA3000pa3HOTO YTIEBOIOPOIA TIO Macce | 3a7ad Ha BBIBOJ (opMyI 3amaqu 6,7, ¢.28
(00BEeMy) IPOAYKTOB CrOPAHHUSL. OpPTaHUYECKUX BEIICCTBY»
9 | lukioankaHbl. Huxmoankansl. OOIIas XapaKTePUCTHKA. §8, ynp.4,c.31
CrtpoeHune, HOMEHKIIaTypa, CBOHCTBA, MOTydeHHe,
MPUMEHCHUE
10 | Hpaxkmuueckas paboma Nel. KauecTBeHHOE OII- [IpaBuna Th npu pabore ¢ XUM. peaKTHBaAMH, C. 32-33,0T1uer.
peneneHue yriaepoaa, BOIopoaa u XJiopa B opra- 000pyI0BaHUEM, ITPUEMBI IIEPBOY TTOMOIIIH. [ToBTOpUTH §5-8,
HUYECKUX BEIIECTBAX. [IpaBuna Th
11 | Cucremarn3anus 3HaHUHN TEMBI: « AJIKAHBD. [ToBTOpEeHHE U crcTeMaTH3AIHsI MaTepHana 1mo [ToBTOpHTSH §1-8,
TeMe «AJTKaHBD. 3agaun 1,2, cxema
IPEBPAILICHUMN.
12 | Ypok-IpakTHKYM IO TeME «AJKaHbBI» CucremaTu3aiys 3HaHUH TEMbI: «AJKaHBD». 3anaya3.
Pewienue 3agau
Tema 3. Henpeoenvhole y2ies00opoout (6 u)
13 AJKEeHBI Crpoenue aikeHoB. ['OMOIOTH U ©30MEPHI IIpesentanus « AJTKEHBI» §9, yrip.4,7, c. 43
aJIKEeHOB. M30Mepus: yriepoaHO Leny,
TIOJIO’KEHUS KPAaTHOM CBSA3H, YUC-, MPAHC-
N30MEPHSL.
14 CBOICTBa aJIKEHOB. CBoiicTBa, MOTYYCHUE U PUMEHECHUE aJIKEHOB. §10, ymp. 12, 13*,
Ipasuno Mapxoenuxosa. 16*, 3amaua 2, c.43
15 Ilpakmuueckan paooma Ne2. [Tpnyduenue stunena u | [lpasuna Th npu paboTe ¢ XuM. peakTUBaMU, [ToB.§10, IIpaBuna
W3Y4YEHHUE €ro CBOMCTB o0opyoBaHUEM, TTPHEMBI IIEPBOY TTOMOIIIH. Tb 3apaua 4, c.43
16 JveHoBbIE YIII€BOAOPO/IbI [Tonsitue o nueHoBsIX yriaeojopoaax. [Ipuponusiii | [IpesenTtanus «JlueHoBbie §11, 12, ymp.8,
KaydyK VB. Kayuyku.» 3amaya 2, ¢.49
17 AIleTUIIEH U €r0 TOMOJIOTH Auerniied u ero romojioru. O01as [Ipesentanus « ANKUHBL. 813

xapakrepuctrka. CTpoeHre, HOMEHKIATypa,
CBOMCTBaA

Aneruinen»

ymp.5, 3agaqa 1,
c.55




18 [Tonyyenue u npuMeHEHUE alleTUIICHA [Tony4yenue u npuMeHEHUE alleTUIICHA. [Ipesenrtanus §13, 3amaum 3, 4,
«YTIIeBOIOPOBI» c.55
Tema 4. Apomamuueckue y2neeodopoost (apenwt) (4 u)
19 benzour. DIIEKTPOHHOE U TTPOCTPAHCTBEHHOE CTPOCHHE [Ipesentanns «berson u ero | §14, ynp.4-6, c.66-
Ocn3oma. M3oMepusi 1 HOMEHKJIaTypa TOMOJIOTOB CBOMCTBa». 67.
OeHzomna.
20 CaoiicTBa O€H3071a M €70 TOMOJIOTOB. dusnyeckre U XUMUIECKHE CBOMCTBA O€H30J1a 1 [Ipesentanns «berson u ero | §15, ynp.9, 3agaun
ero romoa0roB. OcoOEHHOCTH XUMHUYECKUX CBOICTBa. 2.4, c.67
CBOWCTB rOMOJIOT'OB O€H30J1a Ha MPUMEpPE TOTyoJIa.
21 [Tomyuenue u mpuMeHeHUe OESH30J1a U €ro . [lonmyuenue u npuMeHeHue OEH30J1a U €T0 U3 §14,15, 3anucw,
COMOJIOTOB. TOMOJIOrOB. ynp.10*, 3amaua 3,
c.67
22 I'enernyeckast CBSI3b YTIEBOIOPOJIOB. I'eneTndeckast CBSI3b ApOMATHIECKUX YTIIEBOO- [Ipe3enTanus [ToB.§14-15, ymp.
POJIOB € APYTHMH KJIACCaMHU YTIEBOAOPOJIOB. «YTaeBoaopoIbD) 12,13*,¢c.67
Tema 5. Ilpupoonsvie ucmouHuku y2iee00opooos (5 u)
23-24 | Ypok- koughepenyusa. Ilpuponusiii 1 oMy THBIE Ta3bl | [I[pupoaHbIi U MOy THBIE HEPTSHBIE Ta3bl, UX [Ipesentanus «Hedpte» 816-19, coobreHus
cocTaB W ucnonp3oBanne. Hedts n [Ipe3enTanuu ygammxcs. Y TIpE3CHTAINH y4-
HedrenponykTel. [leperonka HeT. Kpexunr cs, OTBETUTH HA
HeTH. BOTIPOCHI C.78-79
Koxcoxumuueckoe npouzeoocmeo
25 Pemenue 3amau Pemienue 3a1a4 Ha onpe/ielieHUe MacCOBON MU [Tor.§16-19,
00BEMHOM JI0JTH BBIXO/1a TIPOIYKTA PEAKIIUU OT OTBETUTH Ha
TEOPETHIECKUA BO3MOXKHOTO. BOTIPOCHI C.78-79,
3agaunl,3, ¢.79
26 Cucremaruzanus 1o Teme: « YTaeBo10pOabD». [ToBTopenue n 0600IIEeHNEe MaTepHrasa TEMBIL: [ToB.§9-19, cxema
«YTIIEBOAOPOIBIY. MIpeBpaIICHHN,
3agauu 1,2
27 Konmponvuasa paboma Nel no meme KonTponsb, onieHka, KOppeKIus 3HaHUN 3amgauga 3

«Y2nee000poowy.

KHUCJIOPOACOAEPKALIME OPTAHUYECKHUE COEAUHEHUSA (25 4)

Tema 6. Cnupmut u penonwt (6 u)




28 IIpenenbHbIe OTHOATOMHBIE CITUPTHI. Ananusz pesyiomamos k/p Ne2. IIpesentanus «IIpenensusie | §20, yop.5-7, c.88
CrpoeHue npenenbHbIX OMHOATOMHBIX CITUPTOB. OJTHOATOMHBIE CITUPTHI»
W3oMepust 1 HOMEHKIATypa
29 CBoiicTBa criupTOB CpoiicTBa MmeTaHona (3tanona). Bomopoanas cesa3e. | [Ipesentauus «BnusHue §21 (6e3 momyueHus
DU3HOIOTNYECKOe ACUCTBUE CIIMPTOB HAa OPraHU3M | 3TaHOJIA Ha OPraHU3M U IPUMEHEHMS),
4eJloBeKa YEJI0BEKa ynp.9 u 11, 3agaun 2,
4% ¢. 88, TeCThI
KM
30 [lomyuenue ciupToB. [Homyuenne crimproB. [Ipumenenne. Pemenne [Ipesentanmsa «Croupt-gpyr | §21, 3amava 3, c.88 u
3a[a4 [0 XUMHMYECKUM YpPaBHEHUSM IPHU WIIH Bpar?» 3aja4a Mo UH.
YCIIOBUH, YTO OJTHO U3 PEArHpYyIOIINX BEIECTB KapTouke™,
JaHO B U30BITKe.
31 I'eneTnueckas CBsI3b BEIIECTB I'eneTnueckas CBsI3b MPEAEIBbHBIX OAHOATOMHBIX [ToB.§20-21, cxeMbl
CIHMPTOB C YIJIEBOAOPOJAMH. MpEeBpaLIeHUN
ymp.14,15%, Tect
EI'D, vacts C
32 MHOroaToMHBIE CIHPTHI. MHOroaToMHBIE CIUPTHI. DTUJIEHIJIUKOIb, [IpesenTannn §22, ynp.4 u 6*,
riuepud. CBOKCTBA, MPUMEHEHHE. 3aga4un 3 u 2%, ¢.92,
«IIpenenbHele tect EI'D, wacts A
MHOT'OATOMHBIE CITUPTHI»,
«/lestensHocTh A. HoGens
Ha Osaro Poccun.»
33 ApoMaTndecKue CIupThl CrpoeHue, cBOMCcTBa U NpUMEHEHHE (eHoa. §23, 24, ynp.3, 7a),
Bzaumnoe erusnue amomos 6 monexyne na npumepe 70)*, 3agaum 2,3,
monexyavl (henona. TOKCUIHOCTH (PEHOJIA U €T c.98,
COEJIMHEHHH.
Tema 7. Anvoecuowvt u kemonwl (3 u)
34 AJnbaerunpl. Anbnerunpl. CtpoeHne Mosiekymsl popmanpiaeruna. | [Ipesenranus «Anpaeruas u | §25, Ne 3-5,¢.105,

I/I3OM€pI/I$I 1 HOMCHKJIATypa

KETOHBD»

3agada 1,c.106,




35

CBOHICTBA aJIbIETHUIOB.

CaoiicTBa anpaerunos. [lomyueHre u mpuMeHeHHE

[Ipesenrtanus « Anbaeruasl u
KETOHBD»

§26, Ne 10,¢.106,
3aga4a 3,c¢.106,

36 AtieToH. AneToH — mpencTaBuTENh KeTOHOB. CTpoeHHE [ToB.§26, KOHCHIEKT B

Monekyibl. [Ipumenenne TeTpaau
Tema 8. Kapoonosvie kucnomut (7 u)

37 KapOoHOBBIEC KHCITOTHI. OIHOOCHOBHEIE TIPECITbHBIE KAPOOHOBEIE KHUCIIO- IIpesenranms: «Kapoonoseie | §27, Ne 1,4,3* ¢.117,
Tbl. CTpoeHue Monekyn. M3omepus 1 HOMEHK- KHCIIOTBI» 3agayda 4,c.106,
naTypa.

38 CBoiicTBa KapOOHOBBIX KHCIIOT. CaoiicTBa KapOOHOBBIX KUCIOT. [lomyuenne n [IpesenTanus: «Kapoonossie | §28, Tabmura 11, No
MPUMEHEHHUE KHCJIOTBD» 5,7,8,9*% ¢.117,

39 HenpenenbHbie kKapOOHOBBIE KUCITOTHI. Kpatkue cBenenust o HempeaembHBIX KapOOHOBBIX §29, No 16,17,¢.118,
kuciorax. ['eHeTudeckas CBsA3b KapOOHOBBIX 3agagal,4,3* ¢.118
KHCJIOT C IpYTMMH KJIAaCCAMH OPTaHUYECKUX
COETMHEHU

40 Ilpakmuueckan paoomahNe3. Ilonyuenue u cBoiictBa | IlpaBmna Th mpu padoTe ¢ XuM. peakTHBaMH, [MorTOpUTSH § 27-29,

KapOOHOBBIX KHCIIOT 000pyZI0BaHKEM, TIPHEMBI TIEPBOY TIOMOIIIH. npaswia Th, c.119

41 Ilpaxmuueckan pabomalNed. Pemienue skcniepu- IIpaBuna Thb npu pabote ¢ XuM. peakTUBaMH, [oBTOpUTSH § 27-29,

MEHTAJIBHBIX 3a/1a4 Ha Paclio3HaBaHHE OPTaHUUECKUX | 000py0BaHUEM, TIPUEMBI MIEPBOM TOMOIIH. npasuna Th, ¢.120
BEIIECTB
42 [ToBTOopenne «CrupThi», « ANBIETHIBDY, « [ToBTopenue n 0000IIeHNEe MaTepHraa TeM: [MoeToputs § 25-29,
KapOoHoBBIE KHCTIOTBD. «CriapThl U PeHOIBI AJBJCTHIBI U KETOHBI.
KapOoHOBBIE KHCTIOTBIY.
43 Cucremarusanus mo treme «CrupTe, « KonTpons, onieHka, KOppeKiusa 3HaHUH 110 3anaun 2,5, c.118
Anpnerune», « KapOoHOBBIE KHCTOTBD. M3ydeHHBIM TeMaM. Perienne 3amau.
Tema 9. Cnostcrvie 3¢pupot. Kupwt (3 u)
44 Ananuz pesynomamos k/p Ne3. [IpesenTanus: «CnoxHbie § 30, Ne 3,7, ¢.129

CroxHble 3QHUpHI

CTpoeHune 1 CBOWMCTBA CIOKHBIX 3(UPOB, UX
pUMEHEHHUE

3¢hUpb»




45 Kupst JKupsl, uX cTpoeHne, CBONCTBA U TPUMEHEHUE [IpesenTanus: «Kups» §31, Ne9-16, c.129
46 CHHTETHYECKHE MOIOIITUE CPENICTRA. [loHsITHE O CHHTETUYECKUX MOIOIIUX CPEICTBAX. [Ipe3enTanus: «Motorue §31, Tabnuma 12, c.
[IpaBua 6e30macHOT0 OOpAIIEHHSI CO CPECTBAMHU | CPEACTBA TSI TOCYIBI, HX 127
OBITOBOI XMMHH CBOMCTBa»
Tema 10. Yeneeoowt (7 u)
47 YrieBogsl. ['moko3a. OO0mas xapakTeprucTHKa YTIIeBOI0B. | moko3a. IIpesenranms: «YTIEBOIBI. §32, Ne 3 c. 146
Crtpoenue Moiekyibl. M3omepus. dusndeckue I'mroxo3ay»
CBOICTBA M HAXOXKJICHUE B TIPUPOJIE.
48 CBoiicTBA TIIFOKO3EI. XUMHUECKHE CBOMCTBA MIOKO3bL. [IprMeHeHue. IIpe3entanuusi: «YIieBOIBL. § 32, Ne 6,7,8, c. 146,
I'mroxo3a» Tabnuua 13, c. 135
49 Caxapo3a. Caxapo3a. Haxoxxaenue B npupoje. CBOWCTBa, §33, Ne 13,14, c. 146,
[IPUMEHEHUE 3ajgaun 1,2
50 Kpaxman Kpaxwmain, ero crpoenue, XUMHUYECKHE CBOMCTBA, IIpesenranus: «Kpaxmam» § 34, Ne 15,17, c. 147
MIPUMEHEHNE
51 Hemnronoza Hemmronosa, ee ctpoenue u xumuueckue cBoictra. | [pesentanus: «llemmomoza» | §35, Ne 21, c. 146-
147
52 ArieTaTHOE BOJIOKHO. [IpumMeHeHue nemTo03bl. ALIETaATHOE BOJOKHO. §35, Ne 24, c. 146-
Ero nonydenune, cBOWCTBa, MPUMEHEHUE 147
53 Ilpakmuueckaa padboma Ne5. Pemienne sxcrepu- IIpasuna Thb npu paboTe ¢ XUM. peakTHUBaMH, [MoeToputs § 32-35,
MEHTAJIBHBIX 3a/1a4 Ha MOJy4YeHUE U paclio3HaBaHUE | 000pyJ0BaHUEM, TIPUEMBI TIEPBOH TOMOIITH. 3amaval, c.149
OpPraHUYeCKUX BEIIECTB.
A30TCOJEPXAIIUE OPTAHUYECKUE COEJUHEHMUMS (7 4)
Tema 11. Amunwt u amunoxucnomot (4 u)
54 AMUHBI. AHWJIVH. Awmwunsl. CTpoeHHE U CBOWCTBA aMUHOB TIPEICIh- [IpesenTtanus: K AMUHBI» §36, Ne 34,5, c.157
HOTO psifia. AHWINH KaK MPeJCTaBUTEIb apoMa-
THYECKHX aMHHOB
B3anmHoOe BiMsIHUE aTOMOB B MOJISKYJIE Ha
MpUMepe MOJIEKYJIbl aHmInHa. CBONWCTBA aHWIIMHA.
IIpumeHnenue.
55 AMWHOKHCIIOTEI. AMMHOKHCIIOTBL, UX CTPOCHUE, U30MEPUS U [Ipesenrtanus: §37, Ne 11,13, ¢.157
CBOICTBa. AMHUHOKHCJIOTBI KaK aM()OTepHBIC «AMHHOKUCIIOTEI»
OpPraHMYECKUE COCAMHEHUS.
56 ['eneTnueckas CBsI3b OPraHUYECKUX BEIIECTB ['eneTnueckas CBsI3b AMUHOKHUCIIOT C JPYTUMU 837, Ne 5, 3amaunl,3,




KJIaCCaMH OpPraHUYCCKUX COC,I[I/IHCHI/If/i. Pemenne
PpaCUYCTHEBIX 3aaa4

c.158

57 Cucmemamuszayusn no memam: «Gupsl. Kupsr. KoHTpois, omeHKa, KOPPEKITHS 3HAHUH 110 IoeTOpuTH §32-37,
VYrneBoabl. AMUHBD» M3y4YeHHBIM TeMaM. Pemenue 3amaud. T'eH. CBSI3H
Tema 12. beaku (3 u)

58 benku. benxu — npupoansie nonumepsl. CoctaB U § 38, Ne4,5,c.162
CTpOCHHE OCITKOB

59 CaoiicTBa OEIKOB. CgoiictBa OenkoB. IIpeBpamieHne 6eIKOB B opra- IIpesenranms: «bemkw § 38, Ne 6-8, c.162
HU3Me. YCIIeX! B U3YUCHUH U CHHTE3€ OEITKOB.
XuMus U 300poBbe yenoseka. JIekapcersa.
[IpoGieMsl, CBS3aHHBIE C TIPUMEHEHHEM
JIEKapCTBEHHBIX TpernaparoB. [[BeTHBIE peaknuy Ha
Oenku (OMypeToBasi 1 KCAHTOIPOTESHHOBAST).

60 IeTepounkinueckue COCTUHCHUS. [onsiTue 00 a30TCOoACPKAIUX TETEPOITUKITHYSCKUX §39,40,41
COCIUHECHUSIX. [Mupuaus. [Muppomn.
[TupuMHUIUHOBBEIE W MYPUHOBBIE  OCHOBAHWSL.
HykienHOBBIE KHCIOTBI: COCTaB, CTPOCHHE.

BBICOKOMOVIEKYJISIPHBIE COEIMHEHUA (7 4 + 149)

61 BricokoMoneKysipHbIE COETUHEHHUS. [ToHsiTHE O BEICOKOMOJIEKYJISIPHBIX COEAMHEHUSIX, §42, Ne 1,2,4,¢ 176
3aBUCHMOCTb UX CBOHCTB OT cTpoeHHs. OCHOBHEIE
METO/IbI CHHTE3a TIOJIMMEPOB

62 [TnacTmacchsl. Knaccudukanms miactmacce. TepmoruiacTHaHbIe §42, Ne 5-9, ¢.176
nonumepsl. [lommatrnen. [Homunponunexn

63 CHUHTEeTHYECKHE KayIyKH. Cunrernueckue kayuyku. CTpoeHUe, CBOICTBA, § 43, Ne 1-6, ¢.182
MOJy4YeHUE U IPUMEHEHHE

64 CuHTEeTHUYECKHE BOJIOKHA. Cunretnueckue BosokHa. Kanpon. JlaBcan. § 43, Bompockl TecTa

KM
65 Ilpakmuueckan paboma Ne6. PactiozHaBanme [IpaBuna Th nipu paboTe ¢ XUM. peaKTUBaMH, C.184
IJIACTMACC M BOJIOKOH 000py0BaHHEM, IPHEMBI IEPBOH TIOMOIIH.
66 Konmponwvuasa paboma No3 KoHutpons, olieHka, KOppeKus 3HAHUM 110 [oBTOpUTH § 38-43,

«Kucnopooocooepacaujue opeanuueckue
seuecmeay

HN3YYCHHBIM TEMaM.

T'CH. CBA3H




67 XuUMHSA U 370pPOBbE. DKOJIOrn4ecKkue mpodIeMbl, XUMHUIECKOE [IpezenTanms: 3anayva 4
npou3BoAcTBO. JIekapcTBa, pepMeHThl, BUTaMHHBl | «OpraHuyeckas XMMus,
YeJIOBEK U IPUPOJIa»
68 Hrorosoe TectupoBanue 1o kypcy «Opranuyeckast KonTponb 3HaHMii, yMEHUH U HABBIKOB 11O KypCY
XUMUSD) OpraHUYeCcKON XUMHUH
KanennapHo-reMaTuyeckoe IJIaHUPOBaHUE YPOKOB
kypca Xumus. 10 kiace
(yrayOsienue 3HaHuii 02308010 ypoBHsi 1o yueOHuky I'.E. Pynzuruca, @.I'.®eqnbamana)
34 gaca (1 yac B HeJeJII0)
Ne
YpoKka Tema YpoKa I/I3y‘l30MbIe BOIIPOCHI HJ'[aHI/lpyeM])li;I pe3yJqabTartr JAoOMalIHee
3aaHHe
1 TeopI/I;{ CTpoeHI/I;{ Hpennocmnkn CO3JaHus TEOPUN CTPOCHUA: TCOPHUA paJUKaJIIOB XumuyeckKue nonamus.

OPraHN4YeCKUX COCTMHEHUHN

U Teopus TUNOB, paboThl A. Kekyne, D. ®dpanknanna u A.M.
BytnepoBa. OcCHOBHBIE MTOJIOKEHHS TEOPUH CTPOCHHS
oprannueckux coequnenuii A.M. bytneposa. Xumuueckoe
CTPOEHHE M CBOICTBA OpPraHMUYECKHX BemecTB. Mzomepus Ha
IpUMepe YTrIIeBOAOPOIOB

BCUICCTBO, MOJICKYJIA, paJuKaJl, U30MEPUsI,
~OCHOG6HblEe meopuu xumuu: CTpOCHUA
OPraHnvYCCKuX COGI[I/IHGHI/Iﬁ

2 KoBaneutaas xuMmmuueckKas Knaccugukanust KOBaIeHTHOH CBSI3M IT0 MEXaHU3MY 3HATH/MOHMMATH
CBSI3b oOpa3oBaHus (OOMEHHBINH U TOHOPHO-aKIIENTOPHEIH ), 110 - XumuuecKkue HNOHAmMUA: aTOM, WOH,
3JIEKTPOOTPHUIATESILHOCTH (TOJISIPHASI U HETIOJIIPHAS ), 10 panukar, AIIEKTPOOTPHULATENEHOCTD,
croco0y mepeKphIBAHU SJICKTPOHHBIX OpOuTaie (curmMa- u BaJICHTHOCTb, CTEIICHb OKUCIICHUS
MU~ CBSI3M), IO KPaTHOCTHU (OAMHApHAs, IBOWHAS, TPOITHAs). Ymern
Cnocobul pazpviéa Ko8aAIeHMHOU C853U (UOHHDBIL U CBOOOOHO- -onpeodenamo:
PAOUKATbHYILL) THT XUMAYECKOU CBS3U
-00bACHAMb:
MIPUPOY U CrIocoOBI 00pa30BaHUs
XAUMHYIECKOH CBS3H
3 BaneHTHbIE COCTOSHUSA aTOMA TlepBoe BaJICHTHOE COCTOSHHE — SP -THOPHAM3ALMS — Ha 3HaTh/MOHAMATH
yriepoza mprMepe MOJICKYJIBI METaHa U IPYTHX ajJKaHOB. Bropoe -XUMUYeCKUe ROHAmUs: aTOMHbIE S-, P-, d-

BaJICHTHOC COCTOSAHHE — sz-rn6p1/1}11/13au1/15{ — Ha MMpuMepe
MOJICKYJIbI 5THJICHA. TpCTLC BAJICHTHOE COCTOSIHUE - Sp-

ruOpuan3anys (Ha mpuMepe MOJIEKyJIbl alleTHieHa). [ eomerpus

MOJIEKYJI PACCMOTPEHHBIX BEIIIECTB

opOHTaIM, XUMUYECKasl CBsI3b, THOPUAN3ALINS
opOwuTaeH, MpOCTPaHCTBEHHOE

CTPOCHHE MOJICKYJI

YmeTsb -onpedenamo:

MIPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYJI

4 Knaccudukanus

Kiaccudukanus o CTpOSHHIO «YTJIEPOIHOTO CKEIeTay:

3HaTL/MOHUMATEL




OPraHNYEeCKUX COCTUHEHUHN

alMKINYecKue (aJIKaHbl, aJIKeHbI, ATKUHBI, AJIKAAUCHBI),
KapOOIMKIINYecKHe (IIUKIJIOAIKaHbl U apeHbl) 1
rerepounkindeckue. Knaccupukanus mo GpyHKINOHATEHBIM
IpyHIaM: CIUPTHL, GEHOIBI, IPOCTHIC IGUPEL, aTbACTUIH,
KETOHBI, KApPOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(DHUPEHI

-XuUMu4ecKue nOHAmMuUA: YyriaepoaHblil CKeNeT,
(YyHKIMOHANbHAS IPYIIa;

-Knaccugukayuro u HOMeHKamypy
OpPraHUYECKHUX COECOUHEHUM
Ymern

-onpedenams: TPUHAIICKHOCTD BEIIECTB K
Pa3NUYHBIM KJIacCaM OPTaHIMYECKUX
COCTUHCHUN

5 HOMeHKJ]aTypa OpPraHMYECKUX Howmenknarypa tpusnansaas 1 UIOITAK. TIpuHUIMTIB YMeTh
coeIMHEHui o0pa3zoBaHUs Ha3BaHUN OPraHUYECKUX COEAMHEHUHN O -HA3b186amb OPTAaHUYECKUE BEIIECTBA O
HIOITAK «TPUBUAIBHON» U MEXIYHApOIHOU
HOMEHKJIaType
6 H3oMepust B OpraHuvecKoim CTpyKTypHas H30MepHs U €€ BUJIbI: U30MEPHUS «YTIEPOIHOTO 3HaTH/MOHUMATH
XUMUH, €€ BHJIBI CKeJleTa, M30MepHsl TOJIoKeHUs (KpaTHOH CBS3U U -XumuyecKue NOHAmMUA: YrIepoIHbINA CKETET,
(hYHKIIMOHATILHOH TPYIIIBI), MEKKIIACCOBast U30MEPHSL. (yHKIHOHATBHAS rpymma; TOMOJIOTHS,
[IpocTpaHcTBeHHAS N30MEPHS U €€ BUABI: TeOMETpUIecKas U CTPYKTYpPHAs M IPOCTPAHCTBEHHASI H30MEPHUS
onmuueckas Ymerh
-onpedenams: N30MEPHl H TOMOJIOTH
7 Tunel XUMHYECKUX peaknuid B | Peaxuuu samemeHus (TaroreHUpOBaHKE aTKAHOB U apCHOB). 3HaTh/MIOHUMATH
OpraHMYeCKON XUMUH Peakunn nprcoenuHeHns (THAPHIPOBAHNE, TAIOTCHUPOBAHUE, “XUMUHECKUE NOHAMUA: OCHOBHBIC THIIbL
THIIPOTaJIOTeHUpOBaHue). Peakiiuy momuMepu3aiy u peaxImii B OpraHNYeCKOl XUMUHU
MOJIMKOHAEHCauu. Peakiuu oTienaeHus —3IMMUHUPOBaHUS YMmernb
(meruapupoBaHre aNKaHOB, ACTUAPATAIUS CIIUPTOB, -onpeodenamo:
0e2uopoxIopuposanie 2ai02eHAIKaH08, KPEKUHT ajKaHOB H THUIIBI PEAKIIUN B OPTAHUYECKON XUMUH
JIENOJTMMEPH3AIIHsI TIOTMMEPOB. Peakiu nsoMepu3anum
8 PeakiimoHHbIE YacTULIBI B OOMeHHBIN MeXaHU3M 00pa30BaHUs KOBAJIEHTHOU CBSI3H. 3HaTh/MOHUMATDH
OpraHMYeCKON XUMUH I'oMonuTHYeCKHi pa3pbiB CBS3U. I[OIiOpHO-aKHeHTOpHBH/I -XUMUYECKUe ROHAMUA: SICKTPODUII,
MEXaHU3M 00pa30BaHUs KOBAJIEHTHON CBSI3H. HyKJIeohuI
I'eteponuTHueckuil pa3pblB KOBaIEHTHOH cBs3H. [ToHsATHE 0 Ymern
HyKkIeodmie u 3aekTpodrmie -00bACHAMb: TIPUPOIY U CIIOCOOBI
00pa3oBaHMs XHMHUYECKOH CBS3H
9 B3anMHoOe BIIMSHIE aTOMOB B WupykTHBHEIN 1 Me30MepHBIi 3G dexTsl. [IpaBmio 3HaTh/MOHUMATH
MOJIEKYJIaX OPraHHYeCKHX MapkoBHukoBa. Kiraccudukanus peakiuuii mo Tumy “XUMUUEcKue NOHAMUA: UHIYKTUBHBINA U
o pearupyromux 9actull (CBOOOJHOPaIHKATBHBIE, Me30MepHBIH 3 (HEeKThI
COCINHCHUH AMEeKTPOPMIbHEIE, HYKI€O()UIbHBIC) ¥ IPUHITUITY U3MEHEHUS Ymerh
COCTaBa MOJICKYJIBI -onpeodenamsp: XapaKkTep B3aMMHOTO BIIASHHUS
aTOMOB B MOJIEKYJIax
10 Permtenue pacueTHbIX 337124 Omnpenenenrie GopMyIbl BEIIECTBA IO MaCCOBOU J0J1e Ymern
AJIEMEHTA; TI0 IPOTyKTaM CTOpaHMs; Mo o0IIel popmyre Ki1acca | -npoeoounts




-pacyeTsl 10 XMMUYECKUM (OopMyJIaM

11 Pemenue pacueTHbIX Onpenencaue GOpPMyIIbI BEIISCTBA TI0 YPABHCHUIO PEAKITUH; Ymern
KOMOMHHPOBAHHBIX 337134 KOMOWHHUPOBaHHBIC 33241 -npPo6ooums 3
-pacyeTsl I0 YPaBHEHUIO XUMHIECKON
peaxkuun
12 CoBepIIICHCTBOBAHUE 3HAHUIA BrimonHeHue ymnpakHEHW M TECTOBBIX 3aJaHWU 10 TeMe, | BEIIONHATH 3aJaHus 1Mo Teme B hopmare EI'D
110 TeMe «CTpoeHue U pelIeHre pacyeTHBIX 3a1aq
KJIacCU(UKAIIHS
OPraHu4€CKUX COCHHHGHHﬁ>>
13 [IpenenbHbIC YrIIEBOIOPOIBI AJKaHbI, TUKIOANKAHBL, CTPOCHUE , U30MEPHSL, CIIOCOOBI Xapakmepuzoeams:  CTPOCHHE  CBOICTBa
TIOJYICHNUS, XUMHUYCCKIE CBOMCTBA, TPUMEHECHHE AIIKaHOB, ITUKJIOAIKAHOB
-00bACHAMb: 3aBUCUMOCTD PEAKIIMOHHOM
CHOCOOHOCTH TKAaHOB OT CTPOCHUS UX
MOJICKYIT
14 HenpenenbHbie yrieBOIOPObI | AIKCHEI, ATKHHBI, IHCHOBBIC: CTPOCHHE , H30MEPHS, CIIOCOOBI BEITIONTHATH 3a/1aHu 110 TeMe B (hopmate EI'D
MOJY4YCHUA, XUMUICCKUC CBOﬁCTBa, MIPUMECHCHHUC, HOHﬂpI/ISaHI/IH
MA-CBA3M B MOJICKYJIaX aJIKCHOB U IMOHATHC 06 WHAYKTUBHOM
(+1) s dexre; Peakimu nprcoeANHEHNS: THAPUPOBAHHS,
raJJOr¢HUpoOBaHUsd, THAPOTAJIOTCHUPOBAHUSA, THAPATAlIUN
(peakuus Kydeposa). Tpumepuzanus aneTuieHa B 6eH3071.
Oxucnenue akuHoB; OCOOCHHOCTH CTPOSHUSI COTIPSKEHHBIX
AJIKaTUCHOB,
15 Apomatnyeckue Crpoenne MoneKyisl OeH3oma. ConpshKeHne TH-CBA3CH. YMmerhb
YIIIEBOOPOIBI Wzomepus u HOMeHKIIaTypa apeHoB. ['omomnoru 6eH3oa. -onpedeniame: XapakTep B3aNMHOTO BIIHSHUS
[Mony4yenne apeHOB, X pu3MUECKUe CBOMCTBA; Peakmn aTOMOB B MOJICKYJIaX apeHOB
TaJIOTCHUPOBAaHUE, HUTPOBAHHUE, aKITUpOBaHue. PaqukansHOe | -Xapakmepuszoeams: CTPOCHHE  CBOICTBa
xyopupoBanue OeH3ona. Karanurudeckoe ruaIpupoBaHie apeHoB
OeHzoma. MexaHu3M peakiuii 1eKTpoUIEHOTO 3aMEIICHUS: -00bACHAMb: 3aBUCUMOCTH PEAKIIHOHHOM
TraJIOrCHUPOBAHUA U HUTPOBAHUA 6eH30J'Ia " €ro roMoJIoroB. CHOCOGHOCTI/I AJIKMHOB OT CTPOCHUA UX
OpHEHTaHTBI IEPBOTO U BTOPOTO POJIA B PEAKIMAX 3aMEIICHUAS | MOJICKYJI
C yJacTHeM apeHoB. Peaknuu GOKOBBIX Ienel aTKUI0CH30JI0B
16 I'enernueckas CBs3b MEXKAY BrinosniHeHue  ynpakHEHMI Ha  TEHETHYECKYH  CBA3b, | YMeTh
KJIacCaMH YTJICBOJOPOJIOB MOJIYYSHHIO M PACTIO3HABAHHIO YIIIEBOAOPO/IOB. -00bACHAMb:  3aBUCUMOCTb  PEAKIIMOHHOMN
CIIOCOOHOCTH YTJIEBOJIOPO/IOB OT CTPOCHHS X
MOJICKYJI; 3allUCHIBAaTh YpPaBHEHHS PEaKIIHA,
JeKAIIAE B OCHOBE PEUICHUS TCHETHYCCKUX
UEIEE
17 O000mIeHNE 3HAHUH 110 TeMe BrinmonHeHue ympaxkHEHWA MO COCTaBIcHHIO (GopMynl H | YMerhb
«YTIEBOJOPOIBI» Ha3BaHUHM YIICBOJOPOJIOB, WX H30MEPOB M TOMOJIOTOB; | IPUMEHITH  TOJNYYCHHBIC  3HAaHHA  TpHU




YpaBHEHMH peakluil ¢ yyacTUEM YIIeBOJOPOIOB.

BBINOJIHEHNH 3a1auuii B popmare EI'D

18 Cnuptsl. deHombI MexMonexyisipHas BOLOPOAHas cBA3b. F30Mepus ciupToB Ymern
(monoKeHus THAPOKCUIIBHBIX TPYIII, MEXKIIacCcoBasl, -Xapaxkmepuzoeamsp: CTPOCHHE U CBOICTBa
YTIEPOTHOTO CKeleTa); CBOUCTBA CITUPTOB, 00YCIOBICHHBIC CIIUPTOB
HaJIMYHAEM B MOJIEKYJIaX THAPOKCOTPYIIIT: 00pa30BaHHe 00bACHAMb: 3aBUCUMOCTD PEAKLIMOHHOU
AJKOr0JIATOB, B3aUMOJICHCTBUE C TaJIOr€HOBOIOPOJAMH, CHOCOOHOCTH CHMPTOB OT CTPOCHUS UX
MEXMOJIEKYJIIPHAsl U BHYTPUMOJIEKYJIIpHAas AeruapaTarus, MOJIEKYJT
STepU(UKALNS, OKACICHUE U ACTHIPUPOBAHUE CITUPTOB;
ANIEKTPOIIIFHOE 3aMeleHie B OEH30JIbHOM KOJIBIIE.
19 Anpaerunnl. KetoHbl CrpoeHrie MOJEKYJT aJbIETHIOB M KETOHOB, MX H30MEpHA W | XapaKTepU30BATh CTPOCHHE W XHMHYECKUE
HOMeHKJIaTtypa. (OcCOOCHHOCTH  CTpOeHHS  KapOOHMIIBHOW | CBOWCTBa (hopManbieruia W aleTajibICrH/a;
TPYIIIBL. areToHa
OCOOCHHOCTH CTPOCHHSI KETOHOB. B3aMHOE BIHSIHAE aTOMOB B | -00bSCHATH 3aBUCUMOCTH CBOMCTB
MoJieKyJax. XMMHUECKHe CBOMCTBA: THAPUPOBAHNE, OKUCIICHHUE | albJACTUIOB M KETOHOB OT cOCTaBa |
aMMHUAYHBIMU pacTBOpaMHU OKCHJIa cepedpa U THIPOKCHIA MEAU | CTPOCHUS;
(I1). Peakuus monukoHaeHcaMu GeHona ¢ GopMaIbIeTHIOM. -8bINOSIHAMb XUMUYECKUTI IKCHEPUMEHM TIO
KagecTBenHble peakin Ha ainbaeruisl. HykineodumsHOe pacno3HaBaHUIO aJIbAETUI0B
MIPUCOCTMHEHUE K KapOOHMIHLHBIM COCTUHCHHSIM
20 COBepIHeHCTBOBaHI/Ie 3HaHUl | BrblMoyiHeHue ynpa)kHEHUM B COCTaBICHUU YPaBHEHUM peakuuil | YMeTh
0 cIupTax, (peHonax u C yYacTHeM CIOHUPTOB, ()EHOJOB, albJCTHIOB, a TaKXKe Ha | MPUMEHSITH TIOMy€HHbIE SHAHK NPH
TCHeTHYECKYI0 CBS3b MEXKIY KiaccaMH OpraHMYeCKUX | BEIMOJHEHWH 3amaHuil B popmate EI'D
Kap6OHI/IJ'H>HI)IX COCANHCHUAX S o o
coenvHeHuil. HamucaHue ypaBHEHHMH peakUuil C ydacTHEM
KETOHOB. PeleHne pacueTHBIX M 9KCIIEPUMEHTAIBHBIX 33124
21 Kap60HOBBIe KUCJIOTBI CtpoeHue u cBoiicTBa KapOOHOBBIX KHCIIOT: B3aUMOJICHCTBUE C | YMETh
MeTaJJlaM¥, OKCUJIaMHU METaJJIOB, OCHOBAHUSIMH, COJISIMH; -XapaxKmepu3zoeams CTPOCHUE U XUMHUYECKHE
BrnustHMe yriieBoI0poJHOTO paauKaja Ha CHIIy KapOOHOBOMH CBOWCTBa KapOOHOBBIX KHCIOT
KUCIOTHI. Peakiust aTepuMKaIim, yCIOBUs €€ POBEICHHSL. -00bACHAMD 3aBUCUMOCTh CBOICTB
DyHKITMOHATIBHBIE TIPOU3BOIHBIE KAPOOHOBBIX KHCIOT KapOOHOBBIX KHCIIOT OT COCTaBa M CTPOCHUS
-8bINOSIHAMb XUMUYECKUT IKCREPUMEHM TIO
pacrmo3HaBaHHIO KAPOOHOBBIX KHCIIOT
22 CroxHble 3hUpbI CrpoeHue CIIOKHBIX 3PUPOB, U30MEPHS («YTICPOTHOTO Ymern
CKeJIeTa» U MEXKJIaccoBasi) U HoMeHkarypa. [lonyyenue -XapaxKmepu3zoeamsp CTPOCHUE U XUMHUYECKHE
CJIOKHBIX 3(DUPOB, UX CBOWCTBA. [ MIPOIH3 CIOXKHBIX 3(QUPOB. CBOWCTBA CIIOXHBIX 3(QHPOB;
PaBHOBecHe peakiuu STepUPUKAIAN-THAPOITI3A,; -00BSICHATH 3aBUCUMOCTb CBOMCTB CJIOKHBIX
3(HUPOB OT COCTAaBA M CTPOCHHUS
23 JKupet — cnoxHbIe 3(UpPHI TIHIEpUHA U KApOOHOBBIX KHUCIIOT. Xapakmepu3zoeamsp CTPOECHUE U XUMHUYECKHE

JKupsl, cBOMCTBA )KUPOB.
Mpeua u CMC

CocraB U cTpoeHHe MOJIEKyY XKUpoB. Kiaccupukarys Kupos.
OMBIICHHE KUPOB, MTOTyYCHHUE MBUTA. | HIPUPOBaHUE KUIKUX
xupoB. MaprapuH. [Tousitue o CMC. O0bsICHEHHE MOIOIINX
cBoiicTB Mputa 1 CMC (B cpaBHEHHN)

CBOICTBA JKUPOB
-00bACHATH 3aBUCHMOCTH CBOHCTB KHPOB OT
COCTaBa U CTPOEHUS




24

CucreMaTu3anus 3HaHui o
KapOOHOBBIX KHCIIOTaX,
CIIOXHBIX d(upax, Kupax

BerlnosnHeHne ynpaxHeHHs! B COCTABJICHUN yPaBHEHUN PEaKLUi
C y4acTHeM KapOOHOBBIX KHCIIOT, CJIOXHBIX 3()UPOB, KHUPOB, a
TaKke Ha  TEHETHYECKYI0 CBA3b MEXKIYy HUMH W
YTJIEBOJOPOAAMH.

Pemmenne pacueTHBIX 33124 Ha BBIBOJ (POPMYIIBI BEIIECTBA.
Pemmenne skcnepuMEHTaNBHBIX 32124

Ymernb
-npoeooums
bopmynam
-6bINOSTHAMb XUMUYECKUT IKCHEPUMEH M TIO
MOTYYEHHIO M PACIIO3HABAHHIO OPTaHHYECKHX
BEILECTB

pacyeThl 1o XUMHYCCKUM

25 VrieBodsl: COCTaB, MoHo-, nu- 1 nonucaxapusl. IlpencraButenu kaxaon rpynnsl. | YMerb
KIaccHpUKAIs, CBOCTBA CrpoeHne MOJNEKyYIIbI TITIOKO3BI, (pr3ndeckue cBoiicTBa. ~XAPAKMepu306amy CTPOCHHE 1 XUMUIECKHE
PaBHOBecus B pacTBOpE ITIIOKO3bI. 3aBUCUMOCTh XUMHUECKUX CBOWCTBA IIIOKO3bI
CBOMCTB I'TIOKO3BI OT CTPOEHUSI MOJICKYJIBI; B3aUMOJICHCTBHUE C -00bACHATh 3aBUCHUMOCTb CBOMCTB TNIIOKO3BI
rugpokcunom Meau (1) mpu komMHaTHOMN TeMmepaType u OT COCTaBa U CTPOCHUS
HarpeBaHuy, dTepUPHUKALU, PEAKIMs «CepeOPSHOTO 3epKaiay, | -6bINOJIHAMb XUMUYECKUIL IKCREPUMEH M TIO
THIpUPOBaHHE, Peakui OposkeHuUs (CIIUPTOBOTO U pacro3HaBaHMIO TIIIOKO3BI
MOJIOYHOKHCJIOTr0). PpyKTO3a.
26 A3zoTocozepxkarue AMWHBI, aMUHOKHCIIOTBI, O€JIKH, HyKJICHHOBBIE KUCIIOTHI: Ymerb
OpraHUYECKUE BELIECTBA CTpOEHHE CBOWCTBa, MpuMeHeHue. CTpoeHne, Kiaccupukanys, | -Xapakmepu3zo8ams CTPOCHAE M XUMUYECKHE
M30Mepus 1 HOMEHKJIATypa aMUHOB. AU(AaTHIECKIE aMUHBI. CBOMCTBa aMHHOB, aMUHOKHUCIIOT, OEIIKOB;
Amnunun. [lomyyeHre aMMHOB: aNKWINPOBaHHE aMMHAKA, -00bACHATH 3aBUCHMOCTb CBOICTB
BOCCTAHOBJICHHE HUTPOCOEIMHEHNH (peakiist 3MHIHA); a30TOCOZEP KallINX BEHIECTB OT COCTaBA U
AnKunupoBaHKE U alUIMPOBaHKe aMUHOB; [lenTunHas rpynna | CTpOeHHUs
aTOMOB U IENITUAHASA CBsI3b; [loHATHE O HyKIIeOTH e,
MUPUMHUIMHOBBIX ¥ yPHHOBBIX OCHOBAHUSX.
27 PCHICHI/IG pvaeTHBIX 3aaa4. Pemenne PaCYC€THLIX 3a4a4 110 YPaBHCHUIO peaKHHﬁ, Ha MPUMCHATH NMMOJTYUCHHBIC 3HAHUA NI PECIICHUA
[IpaKTHKYM. omnpezieseHue GopMyJibl OpPraHN4ECKOro BEHIeCTBa pacuUeTHbIX 33124 Pa3HbIX THUIIOB
28 KauectBenHsie peakuyu B KagecTBeHHbIE peakiuy Ha YTIEBOAOPOIBI, YMETb COCTABIIATh YPAaBHEHHUSI XUMHYECKHIX
OpraHUYecKOil XUMUH KHCJIOPOAOCOeprKallle, a30TOCOIeprKallie COeTUHEHNS, peaxIyii, TOATBEPKAAIONINE KaueCTBEHHBII
YTIE€BOABIL. COCTaB M3Y4YEHHBIX OPraHNYECKHUX BELIECTB
29 Nnenrudukarus pacimpeHue 1 0000IIeHNe 3HaHUI Ha paclio3HaBaHNE YMETb IPUMEHATH TOIy4YE€HHbIE 3HAHUS IIPU
OpraHNYECKUX COCTHHECHHIT OpPraHUYECKUX BEILECTB BBINOJIHEHNH 3a/1aHuii B popmare EI'D
30 TeHeTnueckas CBSI3b CocraBneHre ypaBHEHUI XUMHUYECKHX PEaKIUil, OTpaXKaroUX | YMETh COCTABIATh YpPAaBHEHMS PEaKLUi, 3HAaTh
OpraHHYeCKHX 1 TE€HETUYECKYIO CBSI3b XUMUUECKHUX BEILECTB YCIIOBHSI IPOTEKAHUS XUMHUECKUX MPOLIECCOB
HCOPTraHNYCCKUX BCIICCTB
31 TeHeTnueckas CBSI3b CocraBneHre ypaBHEHUH XMMHUYECKHUX PEaKIUi, OTPaXaoOUX | YMETh COCTABIATh ypaBHEHUS PeaKluil, 3HaTh

OpPraHn4YCCKUX U
HCOPTraHNYCCKUX BCIUICCTB

TCHECTUYCCKYIO CBA3b XUMHUYECCKUX BCIIECCTB

YCJIOBHUA MPOTEKAHUA XUMHUYECKUX IPOIIECCOB




32 [TpakTukym-1 Brinonnenue 3ananuii B popmare EI'D YMEHHUE NIPUMEHSTH NOJyYEHHbIE 3HAHUS IIPU
BBITIOJTHEHUH PACUYETHBIX, KAUECTBEHHBIX,
SKCHEPUMEHTANBHBIX 3aJaHIH

33 HpaKTI/IKyM-Z Brmonnaenue 3amanmii B popmare ET'D

34 HpaKTHKyM-3 Brmonnenue 3amanmii B popmare EI'D




