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[HosicHuTeIbHAS 3aNIMCKA.

[Ipeanaraemasi mporpamma o XMMUU PacCKPBIBAET COJEPKaHUE 00yUEHUsT XUMUHU
yaamuxcs 10 kmaccoB 001meo0pa3oBaTebHBIX OPTaHU3aIi Ha YTITYOJICHHOM YPOBHE.
[Iporpamma coctaBiieHa Ha ocHOBe DyHIaMEHTAJIBLHOTO SApa COAepHKAHUs 00IIEro
oOpazoBaHusi, TpEOOBAHMI K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTesibHOM
MpOrpaMMbl CpeTHErO (TMOJTHOTO) 00111eT0 00pa3oBaHus, peAcTaBlIeHHBIX B DenepaibHOM
roCyapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE CPEAHETO (TMOJIHOTO0) 00111ero 00pa3oBaHus U
IPUMEPHON MTPOrpaMMBbI 110 XUMHH CPEIHErO (IIOJIHOT0) 001iero o0pa3oBaHus.

Conepxanue 00yueHHUs pealin30BaHO B YUCOHMKAX XUMUHU, BBITYIIIEHHBIX U3/1aT€IbCTBOM

«JIpodar:
—Epemun B. B., Ky3smenko H. E., Tepenun B. ., JIpo3nos A. A., Jlynun B. B. Xumus

10 knacc (yriryOieHHbIH YPOBEHb).

IIporpamma peasnusyercsi ¢ MCNOJIb30BaHNeM o0opynoBanus LlenTpa o0pa3oBaHus
ecTeCTBeHHO-HAY4YHOro npoduias «Touka poctay MAOY COLI Ne3 r.I'ycesa.

Ilnanupyembie pe3yJbTaThl 00y4eHHUSI M OCBOCHHS CO/IEPKAHUA KypCca XUMHHU

HesiTenbHOCTh 00pPA30BATENILHOTO YUYpEeXJIeHUsT 001Iero oOpa3oBaHUs B O0y4YeHUU
XUMUU B cpelHed (MosHOM) oOmieil IIKOoJeqo/KHA ObITh HalpaBjieHa Ha JIOCTH)KEHHE
00y4arouMMucs CIEAYOIUX JUYHOCTHBIX Pe3yJbTATOB!

1) B IIEHHOCTHO-OPUEHTAIIMOHHON cepe — YyBCTBO TOPAOCTH 3a POCCHUCKYIO
XUMHUYECKYI0 HayKy, TYMaHHU3M, LEJICYyCTPEMIEHHOCTh, BOCIUTAHUE OTBETCTBEHHOTO
OTHOIIECHUSA K TMPHUPOAE, OCO3HAHHUE HEOOXOJUMOCTH 3allUThl OKpPY)KAIOIIEH Cpenbl,
CTpEMJICHHE K 3JJ0pOBOMY 00pa3y >KU3HH;

2) B TpyAOBOW cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY JaJbHEHIIEH
00pa3oBaTeNbHON WU TPOPECCUOHATIBHON TPACKTOPHUH;

3) B mo3HaBaTeNbHOW (KOTHUTHBHOM, WHTEIUIEKTyalbHOW) cdepe — yMeHue
YIOPABJISTH CBOEH MO3HABATENBHOU JEATEIBHOCTBIO.

MeTtanpeaMeTHbIMHM Pe3yJdbTATAMU OCBOCHHSI BBIMYCKHUKAMHU CpeJHEW (MOJHOM)
00111e# TITIKOJIBI IPOTPAMMBbI TIO XUMUU SIBJISTFOTCS:

1) wucnonb3oBaHME YMEHUNW W HABBIKOB PA3JIMYHBIX BHUJOB I[103HABATEIIbHOU
NEeATEeTLHOCTH, PUMEHEHUH OCHOBHBIX METOJIOB IMO3HAHMS (CUCTEMHO-WH(MOPMAIMOHHBIN
aHaluu3, MOJIETTUPOBAHME) JUIsI  M3YYEHHS  PA3NIMUHBIX  CTOPOH  OKPY’KaroIIeH
NENUCTBUTEIBLHOCTH;



2) WCMONb30BAaHHE OCHOBHBIX WHTEIUIEKTYyaJbHBIX ONEpauuid: (QopMyIUpOBaHUE
TUMOTE3, aHajlu3 W CHUHTE3, CpaBHEHHE, O0OOIIeHHEe, CUCTeMaTH3allisi, BBISBICHUE
IIPUYUHHO-CJIEICTBEHHBIX CBA3EH, IIOUCK aHAJIOTOB;

3) yMeHHe TeHepupoBaThb HUACH U ONPEACNATh CPEICTBA, HEOOXOIUMBIE I HX
peanu3anuu;

4) yMeHue onpeieNsiTh UEeIu U 3a]]a4M JIeITeIbHOCTH, BRIOUpAaTh CPEJICTBA pealn3aluu
L€ U IPUMEHSTh UX Ha PAKTHUKE;

5) HCHONB30BaHME PA3IUYHBIX HCTOYHUKOB I TOJYyYEHHS XUMHUYECKON
uHbopMaIluy, TOHUMAHHE 3aBUCUMOCTHU COJIEpKaHHA U (GOpPMBbI  MPEACTABICHUS
uHbOpMaIK OT IeJiel KOMMYHHKAINH U ajpecarTa.

IIpeameTHBbIE pe3yJIbTATHI

Ooyuarowuiica Hayuumca é no3HasamenvbHoll chepe:

1) naBath omnpenencHusI U3Y4SHHBIX TTOHSITHIA;

2) ONMChIBaTh JIEMOHCTPAILIMOHHBIE U CAMOCTOSITENIBHO MPOBEAECHHBIE AKCIIEPUMEHTHI,
UCIIOJIb3YSI 11l TOTO €CTECTBEHHBIN (PYCCKUM, POJHOMN) SI3bIK U A3BIK XUMHH;

3) OOBSCHATH CTPOEHHE U CBOWCTBA M3YYECHHBIX KJIACCOB HEOPTraHWYECKUX U
OPTraHUYECKUX COCTUHEHNN;

4) xaccupuIUpoBaTh U3y4YE€HHbIE OOBEKTHI U SIBJICHUS;

5) mwnabmomath JAEMOHCTPUPYEMbIE M CAMOCTOSTEIHLHO IPOBOJUMBIE  OIIBITHI,
XUMUYECKHE PEaKIIUU, TPOTEKAIOIIUE B IPUPOJIE U B OBITY;

6) rcciieqoBaTh CBOMCTBA HEOPraHUYECKUX M OPraHUYECKUX BEILECTB, OMPEAEIATh UX
NPUHAAJIEKHOCTh K OCHOBHBIM KJIacCaM COEAMHEHUI;

7) o00o0mare 3HaHWS U JAeNaTh OOOCHOBAaHHBIE BBIBOJABI O 3aKOHOMEPHOCTSIX
WU3MEHEHUS CBOMCTB BEUIECTB;

8) CTpyKTypHpoBaTh yueOHYIO HH(POpMAIIHIO;

9) unTepnpeTrpoBaTh HHHOPMAITUIO, TTOJIYICHHYIO U3 APYTUX UCTOYHUKOB, OIICHHUBAThH
€€ HayYHYIO JJOCTOBEPHOCTb;

10) 0OBSACHATD 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIHM, IPOTHO3UPOBATH
BO3MOXHOCTh MX NPOTEKaHUs Ha OCHOBE 3HAHMM O CTPOEHUM BELIECTBA W 3aKOHOB
TEPMOIUHAMUKY;

11) oOBsACHATH cTpoeHHE aTOMOB 3yeMeHTOB [—IV mepuoma ¢ ucCHnonb30BaHUEM
AJIEKTPOHHBIX KOH(PUTYpAIHii aTOMOB;

12) MogenupoBaTh CTPOEHUE MPOCTEUIINX MOJIEKYJT HEOPraHUYECKUX U OPTaHHUYECKUX
BEILIECTB, KPUCTAILJIIOB;

13) mpoBOUTH pacueThl MO0 XUMUIECKUM (HOpMYJIaM U YPAaBHEHHUSIM;

14) xapakTepu30BaTh U3y4Y€HHbIEC TEOPUU;



15) camocToATeNbHO HOOBIBATH HOBOE IJISl CE€0SI XMMHYECKOE 3HAHUE, UCTIONB3YS IS
ATOTO TOCTYITHBIC UCTOYHUKHN MH(HOPMAIIHH;

6 UEHHOCHMHO-OPUEHMAUUOHHOU c@epe: TPOTHO3UPOBATH, AaHAIM3UPOBATH U
OIIEHWBAaTh TIOCJICACTBUS JUIS OKpYXKaloIleld cpeapl OBITOBOM M MPOW3BOIACTBEHHOM
JeATEIIbHOCTH YeJIOBeKa, CBA3aHHOM ¢ MepepaboTKOM BEIECTR;

6 mpyooeoil chepe:

CaMOCTOSITENIbHO TIJIAHUPOBATh U MPOBOIUTH XUMUUECKUI SKCIIEPUMEHT, COOJTIO1ast
npaBuiia 6€30MacHoi paboThI ¢ BEIIECTBAMHU U JTA0OPATOPHBIM 000PYIOBAHUEM;

6 chepe ocnoe 6ezonacnocmu HcU3HeOeAMenbHOCHU:

OKa3bIBaTh IMEPBYIO MOMOIIb MPU OTPABICHUAX, OKOTAX M JPYTUX TpaBMaX, CBSI3aHHBIX C
BEILIECTBAMHU U JIA0OPATOPHBIM 00OPYAOBAHUEM.

Coaepxkanue yueOHOM NPOrpaMMBbl .

Tema 1. IloBTOpenue u yriayoJaenue 3nanui (184).

ATOMHO-MOJIEKYJISIPHOE yueHUe. BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHus. KaueCcTBEHHBIN U KOJTMYECTBEHHBIN COCTaB BelecTBa. MosspHas u
OTHOCHUTEJIbHAA MOJIEKYJISIPHAS. MACCHI BellecTBa. MoibHas 10JI9 U MaccoBas 10
AJIEMEHTA B BEILECTBE.

Crpoenne atoma. ATomHasi opouTaiib. [IpaBuna 3amoHeHus JIEKTPOHAMU aTOMHBIX
opOuTtaneii. Banentnsie anextponsl. [lepuoandeckuit 3akon. @opMynrpoBKa 3aKOHA B
CBETE COBPEMEHHBIX IMPEICTABICHUN O CTPOEHUH aToMa. MI3MeHEeHne CBOMCTB 3JIEMEHTOB U
WX COCIMHEHUI B IEPUOJAX U TPYIIaXx.

XHUMUYECKAs CBA3b. DIEKTPOOTPULATEIBHOCTh. Buapl XumMudeckon cBs3u. IoHHas CBA3b.
KoBanieHTHas HenosipHas U nosisipHast cBsizb. OOMEHHBIN M TOHOPHO-aKLENTOPHBIH
MEXaHU3M 00pa30BaHMs KOBAJCHTHOM MOJSIPHON CBsI3U. ['€OMeTpHsi MOJIEKYJIbI.
Merannuueckas cBsi3b. BomoponHas cBsi3b. ArperaTHbl€ COCTOSIHUS BEILIECTBA. THUIIbI
KPUCTAJUIMYECKUX PELIETOK: aTOMHAs, MOJIEKYJISIpHAsL, HOHHASI, METAJUINYECKas.

PacueTst mo hopmynam u ypaBHEHHSIM peakiuii. ['a30BbIe 3aKOHBI. Y paBHEHUE
Kunaitnepona—MeHneneeBa. 3akoH ABoraapo. 3aKkoH 00bEeMHBIX OTHOIIICHUH.
OTHOCHUTENBHAS TITIOTHOCTH I'a30B.

Kinaccuduxaiys XuMHUYECKUX PeakIfil 0 pa3IMYHbIM MPU3HAKaM cpaBHEHUS. MI3MeHeHue
CTENEHU OKUCJICHHS AJIEMEHTOB B COCIMHEHUSAX. OKUCITUTEIbHO-BOCCTAHOBUTEIBLHbBIC
peakiuu. OKUcieHue U BoccTaHoBieHre. OKUCIUTENN U BOCCTaHOBUTENU. MeTo
AJIEKTPOHHOTO Oastanca. [lepmanraHaT Kajaus Kak OKHCIUTEb.

Baxueimme Ki1accbl HECOPraHUYECKUX BEWIECTB. | eHETHUUECKAas CBSI3b MEXK]y KJIACCAMU
HEOPTaHUYEeCKUX coequHeHu. Peakiimu nonHoro oomena. ['maponus. pH cpenasi.



PactBopbl. CriocoObI BeIpaKeHHsI KOJTMUECTBEHHOTO COCTaBa pacTBOPA: MaccoBast 10Jis
(mpoleHTHAs: KOHIIEHTpaIus ), MOJIsipHasi KoHIeHTpaius. Komnouansie pactBopbl. Dddekt
Tunpansa. Koarymsauus. Cunepesuc. KomiiekcHole coennaeHns. CocTaB KOMIUIEKCHOTO
MOHA: KOMIUIEKCO0Opa3oBartenb, muranpl. KoopannannonHoe uncino. Homenknarypa
KOMIIJIEKCHBIX COCIMHEHU.

JdeMmoHcTpanuu.

1. O6pa3ipl BEleCTB MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMUSL.

2. Bosronka nopa.

3. OnpenesneHne KMCJIOTHOCTH CPeibl PH MOMOIIM HHIAMKATOPOB.

4. Db dext Tunmans.

5. O0pa3zoBaHHE KOMIUIEKCHBIX COEAMHEHUN MEPEXOAHBIX METAILJIOB.

JlaGopaTopHblie ONbITHI.

1. Peakuuu noHHOTO OOMEHa.

2. CBOMICTBA KOJUIOUJHBIX PACTBOPOB.

3. 'maponus conei.

4. [lonydyeHune u CBOMCTBA KOMIUJIEKCHBIX COCIUHEHUMN.

IpakTnueckas padora Ne 1. BellmoaHeHNE SJKCIEPUMEHTAIIBHBIX 33144 110 TEME
«PeakuroHHas cmOCOOHOCTh BEUIECTB B PACTBOPAX).

KonTpoabnas padora Nel o teMe « OCHOBBI XUMHUI.

Tema 2. OcHOBHbIE IOHATHS OpraHuveckoi xumum (134)

[Ipeamet oprannyeckoid XumMuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB. 3JHAYECHUE
opranudeckoil Xxumuu. [I[puarmHbBI MHOr00Opa3usi OpraHM4YeCKUX BEIIECTB. Y IIEPOAHBIN
CKEJIET, €ro TUIBL: LIMKJINYECKHUE, aluKiIndyeckue. Kapoouuknnueckue u
TETEPOLMKINYECKUE CKEJIEThI. BUBI CBSI3€M B MOJIEKYJIAX OPTAHUYECKHUX BEILIECTB:
OJMHApHBIC, IBOMHBIE, TPOMHBIE. I3MEHEHNE SJHEPTUM CBSI3EM MEXKAY aTOMaMHU yriepoaa
IIPY YBEJIIMYEHUH KPATHOCTH CBsI3U. HachIIEHHBIE U HEHACHIIIEHHBIE COCIMHEHHUS.
DJNEKTPOHHOE CTPOEHUE U XMMHUYECKHE CBS3HM aTroMma yriepoja. ' ubpuauszanus opouraniei,
ee THIIBI ISl OPraHMYeCKHX COSIHHEHMIA: SP°, SP°, SP. O6pasoBaHue G- U T-CBA3EH B
MOJIEKYJIaX OPraHUYECKUX COCTUHEHUM.

OCHOBHBIE MTOJIOKEHUS CTPYKTYPHOU TEOPUN OPTAaHUYECKUX COCTUHEHUN. XUMUUYECKOE
ctpoenue. CtpykrypHas popmyina. CTpyKTypHasi ¥ POCTPAHCTBEHHAS U30MEPHSL.
N3omepus yraepogHoro ckenera. M3omepus nosnoxenus. MexkiiaccoBast uzoMmepusi. Buabl
IPOCTPAHCTBEHHOM n3oMepuu. Onruueckas nzomepusi. ONTHUYECKUE aHTUIIOIBI.
XUpanbHOCTh. XUPaAJIbHBIE U AXUPATbHBIE MOJICKYJIBL.

['eomeTrpuueckas uzomepus (yuc-, mpanc-uzomepus). ['omonorus. 'omonoru.
['omonornueckas pasHOCTb. [ 'OMOIOrHUecKue psspl.



OnextponHbIe 3QdekThl. CrocoObl 3anmuceil peaknii B oprannyeckoil xumuu. Cxema u
ypaBHEHUE. Y CIIOBUS MPOBEACHUS peakiuii. Kinaccudukamus peakiuii opraHudecKux
BEIIECTB 110 CTPYKTYPHOMY IPU3HAKY: 3aMeIlleHUe, TPUCOCTUHEHHNE, OTILEIIIICHHE.
Mexanun3msl peakiuid. CriocoObl pa3pbiBa CBA3M yriepoa-yriepo. CBOOO HbIE PaIUKAIIbL,
HYKJICO(UIIBI ¥ DJIEKTPOPHUIIBI.

Knaccudukanus opraHMuecKkrx BEIIeCTB U peakinil. OCHOBHBIE KJIacChl OPTraHUYECKUX
coenuHeHunil. Kiaccugukanus opraHMueckux COeAMHEHUH 10 (PyHKIIMOHAJIBHBIM PYIIIaM.
DNEKTPOHHOE CTPOCHUE OPTaHWYECKUX BEIIECTB. B3anMHoe BIMsHUE aTOMOB U TPYIII
aToMOB. MIHTyKTUBHBIN 1 Me30MepHbIi 3 dexTsl. [IpencraBnenue o peoHaHce.
Homenknarypa oprannueckux BemecTB. MexayHapoiHas (cucreMaTuieckasi)
HOMEHKJIaTypa OPraHUYECKUX BEIECTB, €€ MPUHIIUIBL. ParonanbHass HOMEHKIIATypa.
OxucieHre 1 BOCCTAHOBJIEHHUE B OPraHUYECKONH XUMHUHU.

JemoHcTpanuu. 1. Moaenu opraHn4eckux MOJIEKYI.

Tema 3. YrieBoaopoas (25 u)

A 1k a H bI. CTpoeHue MoJiekynbl Metana. [Tonsitue o kongopmanusax. Oomas
XapaKTEPHUCTHKA Kilacca, PU3NUECKUE U XUMUYECKHE CBOMCTBA (TOPEHUE, KATATUTUYECKOE
OKHUCJIEHUE, raJJOr€HUPOBAaHUE, HUTPOBAHUE, KPEKHUHT, TUPOJIU3). MexaHu3M peakuuu
XJIOPUPOBAHUS MeTaHa. AJTKaHbI B Ipupojie. CHHTETUYECKUE CITOCOOBI TOTyUCHUS
aIKaHOB. METO/IbI MOTYUYEHHUs aJIKaHOB U3 alIKWITANIOreHII0B (peakius Biopia),
NeKapOOKCUIMPOBAHUEM COJIEH KApOOHOBBIX KUCIOT U 3JIEKTPOIU30M PACTBOPOB COJIEH
KapOOHOBBIX KUCIOT. [[puMeHeHne ankaHoB.

[l v ko0 ankaH bl OOIas XxapakTepUCTUKA Kjacca, (pu3nyeckue cBoMcTBa. Buibl
n3oMmepuu. HanpsokeHHbIEe M HEHANPSKEHHBIE [IUKIIbI. XUMAYECKUE CBOMCTBA
LUKJIONpoIaHa (TopeHue, rTuApupoBaHue, IPUCOESTUHEHUE TaJOr€HOB, rajJOreHOBOI0POIOB,
BOJIbI) U ITUKJIOTE€KCaHa (TOpeHue, XJIOpUpoBaHue, HUTpoBanue). [lonydeHune MUKI0aTKaHOB
U3 AJIKAHOB U JIUTaJIOT€HAJIKAHOB.

A 1k e H bl. O0mIast xapaktepucTuka kinacca. CTpoeHue MoJieKyibl dTuieHa. dusndeckue
CBOMCTBA aJIKEHOB. [ eomeTpruueckast u30Mepust AIKEHOB. XMMUYECKUE CBOMCTBA aJTKEHOB.
Peakunn nprucoeInHEHUs IO KPaTHOM CBSI3W — THAPUPOBAHKE, FaJJOTEHUPOBAHUE,
TUApOTaoreHupoBanue, ruaparaius. [Ipasmino MapkoBHUKOBa U €ro 0ObSICHEHUE C TOUKU
3peHUS AIEKTPOHHOM Teopur. B3aumMoaeicTBre aIkeHOB ¢ OPOMOM U XJIOPOM B Ta30BOM
¢aze wiu Ha cBeTy. OKUCIEHHE aJKEeHOB (TOpeHNe, OKUCICHUE KUCIOPOIOM B MPUCYTCTBUU
XJIOpHU/Ia MaJIaausl, Mo IeUCTBHEM cepedpa, OKUCICHNE TOPSYUM TIOIKHUCIICHHBIM
pacTBOpPOM NE€pMaHraHara Kajaus, okuciienue no Barnepy). [Tonumepuzanus. [lonyuenue
AJIKEHOB M3 aJIKAHOB, AJIKUJITAIIONEHUIOB U JUrajoreHankaHoB. [I[puMeHenue aTuineHa u
MPONUJIEHA.



A nkagu e H bl. Knaccudukanus 1MeHOBBIX YTIIeBOAOPO10B. CONpPSHKEHHbIE TUEHBI.
du3nyecKkue U XMMUYECKHE CBOMCTBA JUBUHWIA U u3ompeHa. 1,2- u 1,4-npucoeqvHeHue.
[Tomumepusanus. Kayuyku. Bynkanuzanus kayuykoB. Pe3una u 30ouut. CUHTE3
OyTanueHa u3 OyTaHa U dTaHOJIA.

A 1 x 1 H . O611as1 xapaktepuctuka. CTpoeHue MOJIEKYJIbI alieTuiieHa. Pu3nyeckue u
XUMHYECKUE CBOMCTBA AIKUHOB. Peakinm npucoe1IMHEHNs raJoreHoB,
raJIoOr€HOBOJOPOJOB, BOAbL. ['mapupoBanue. TpuMepusanus U JUMEpU3aLUs alleTUIICHA.
KucioTHble cBOKCTBA aJIKMHOB C KOHLIEBOW TPOMHOM CBA3bI0. ALeTUIUAbl. OKHUCIIEHHE
QIKUHOB PacTBOPOM MepMaHraHata kanus. [Ipumenenue anermiena. KapOuaaeiii MeToq
noyiyueHus aretwieHa. [luponus merana. CUHTE3 alKMHOB aIKUIMPOBAHUEM alleTHIIAIOB.
A p e H bl [lonatue 06 apomatuunoctu. [IpaBuno Xrwokkens. beHzon — crpoenue
MOJIEKYJIbI, pu3ndeckue cBorcTBa. 'omonoruueckuil psjg 0enzona. Mzomepus
JM3aMEIICHHBIX OCH30JI0B Ha MpUMepe KCUiIoa0B. Peakiuu 3ameneHust B 0€H30JIbHOM sIpe
(ranoreHnpoBaHN€e, HUTPOBAaHUE, AIKUIUpOBaHue). Peakiuu nprucoeuHeHnst K 0eH30.1y
(rugpupoBaHUe, XJIOPUPOBaHUE Ha CBETY). OCOOEHHOCTH XUMUU alnKuiI0eH3010B. [IpaBuia
OpHMEHTALMN 3aMECTUTEIICH B PEAKINAX 3aMelIeHNs. bpoMUpOBaHWE U HUTPOBAHUE
TosryoJia. OKHCIIEHHE aJKUIIOEH30JI0B PaCTBOPOM IepMaHraHaTa Kaius. ['ajorenupoBanue
aJKUII0EH30J10B B OOKOBYIO I11emb. Peakius Brop-

na—®PuUTTHUra Kak MeToJl CHHTE3a aJIKUJI0eH30J10B. CTHPOJI KaK MPUMEP HEMPeeIbHOr0
apOMaTHU4YECKOI'0 COCIUHEHMUS.

[IpUpOAHBIEUCTOUYHUKUYTIEBOLODP OO B. [IpupoaHbIl U NONYTHBIN
He(TsIHBIE Ta3bl, X COCTaB, UcMoOJb30oBaHue. HedTh kak cMech yrieBoopo1oB. [lepBuunas
U BTOpU4Has nepepadotka Hedptu. Pudopmunr. KameHHbI# yroiis.
[eHeTHUYECKAaACBA3bPMEKAYPA3ZIUUYHBIMUKIACCAMUYTIEBOLOP
0 11 0 B. KauecTBeHHBIE peaKIMM Ha HENIPEIEIbHBIE YTIIEBOIOPOIBI.
['amoreHONpOU3BOAHBIEYTJEBOIODP OO B. Peakuuu 3amerieHus rajgoreHa
Ha TUAPOKCUII, HUTPOIPYIILY, HHAHOrpymIy. /[elicTBrue Ha rajoreHnpon3BOIHbIE BOJHOIO U
CIUPTOBOTO pacTBopa Iejaour. CpaBHEHHE PEaKIIMOHHOM CIOCOOHOCTH alKUII-, BUHUII-,
denm- u OeH3unranoreHuA0B. Micnoab30BaHue rajgoreH Npou3BOIHBIX B OBITY, TEXHUKE U
B cuHTe3e. [loHsaTre 0 MarHuhoprannyeckux coequHeHusx. [lonmydenue ankaHos
BOCCTAHOBJICHUEM

MOJIAJIKAHOB UOJ0BOJIOPOAOM. MacHutiopeanuueckue coeouHeHus.

JdemoncTpaumu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'opeHue MeTraHa, 3TWIEHA, alleTUIICHA.

3. OTHOlLIEHNE METaHa, 3TUJIeHA, alleTHIIeHa U OeH301a K pacTBOpaM NepMaHTraHaTa Kajius
1 OPOMHOM BOJIE.

4. OkHCIEeHUE TOJIyOJIa pACTBOPOM IIEPMAHTaHATA KaJIusl.



5. IlonyueHnue 3TUICHA peakuen IeTuIpaTayy 3TaHOIA, AleTUIICHA —TUAPOIU30M
KapOu1a KaabIIusl.

6. [lomyyeHue cTupona JIenonuMepru3aueil NoJMCTUPOJIa U UCIBITAHUE €r0 OTHOLLIEHUS K
pacTBOpy NEpMaHraHaTa Kajusl.

JlaGopaTopHbie onbIThl. COoCTaBIEHUE MOJEIEH MOJIEKY AIKaHOB. B3anmoneiictue
ankaHoB ¢ OpomoM. CocTaBiieHHE MOIEJIEH MOJIEKYJ HETIPEAEIbHBIX COCIMHEHUM.
IIpakTnueckas padora Ne 2. CocraBieHue MOAENEN MOJIEKYJT YTIJIEBOAOPOIOB.
IpakTnueckas padora Ne 3. [lonyueHne 3TUIIEHA U OIIBITHI C HUM.

Kontpoabnas padora Ne 2 o teMe «YTJI1eBOAOPOIAbD.

Tema 4. Kucaopoacoaep:xaimue oprannieckune coefuHenus (19q)

C mu p T 1. HoMeHkiatypa u uzomepus cnuptoB. Tokcruueckoe IelCTBHE Ha OPraHu3M
MeTaHoJIa U 3TaHoJ1a. PU3NYECKHe CBOMCTBA MPEEIbHBIX OJITHOATOMHBIX CITUPTOB.
XUMHUYECKHE CBOMCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIUU 3aMEIICHHUSI
TUAPOKCHIILHOM TPYMITBI HA TAIOTCH, MEKMOJICKYJIApHAS U BHYTPUMOJIEKYIIIpHAs
JeTUpaTaIus, OKHUCICHUE, PEAKIIUU YTIIEBOAOPOTHOTO pajuKaa). ATKOTOJISTHL.
['unponus, ankuivpoBaHue (CHHTE3 IPOCTHIX 3(UpoB 1o Bunbsimcony). IIpoMelnuieHHbII
CHUHTE3 MeTaHoIa. MHOT0aTOMHBIE CIUPTHI. DTUIICHTIUKOb U TIUIEPUH, UX (PU3HUECKUE U
XUMHUYecKkre cBorcTBa. CHHTE3 AUOKCaHa U3 ATHWJICHTIUKOIS. TOKCUYHOCTh
STHICHTIMKOIs. KadecTBeHHast peakiivs Ha MHOT0aTOMHBIE ciUpThI. [IpocThie a3dupbr Kak
M30MEPHI MPECTbHBIX OJJHOATOMHBIX CIIUPTOB. CpaBHEHHE UX QU3HUUECKUX U XUMUYECKUX
CBOMCTB co cimpTamu. Peakius paciierieHust IpocThiX 3(QUPOB HOAOBOAOPOIOM.

® e u o 1 b1. Homenknarypa u nuzomepus. B3aumHoe BausiHuE TpyIn aTOMOB Ha IPUMeEpe
(denona. GuznuecKkrue 1 XMMUYECKHe CBOMCTBa (peHoJ1a U Kpe30i0B. KucnoTHelie cBoiicTBa
(dbeHOIOB B CpaBHEHUH CO CIUpTaMu. Peakiium 3amenieHns B O€H30JIbHOM KOJIbIIE
(ranorenupoBanue, HuTpoBanue). Okucnenue dpenonon. KauecrBennsie peakiuu Ha (HEHOM.
[Tpumenenue dhenomna.

KapOoHHUITBbHBIECOECIHHEHHU 1. DTESKTPOHHOE CTPOCHNUE KApOOHWIHHON TPYIIIIHI.
Anpaerunbl U KeToHbl. PU3NUYECKHE CBOMCTBA (pOpMATBICTH 1A, AlleTAIbICTHIA, AllCTOHA.
Ilonsmue o kemo-enonbHOU Maymomepuu KapOoHUIbHBIX coeouHeHuu. Peakuuu
IPUCOEAMHEHUS BOJIBI, CIIUPTOB, IIMAHOBOAOPO/Ia M THAPOCYIh(huTa HaTpusi. CpaBHEHHE
PEaKIMOHHON CTIOCOOHOCTH abJACTUAOB U KETOHOB B PEAKIIUAX MPUCOSANHECHNS. Peakinn
3aMENICHHsS] aTOMOB BOJIOPO/Ia MPH Oi-YTJIEPOAHOM aToMme Ha ranoreH. [lommmepuzarus
dbopmanpaeruaa u aneraiapaeruga. Curnmes cnupmos 83aumooeticmeuem KapooHUIbHbIX
coedunenutl ¢ peakmugom I punvapa. OxkucieHne KapOOHUIBHBIX coequHeHniH. CpaBHEHHE
OKHUCJICHUS aJIbJICTUIOB 1 KETOHOB. BoccTaHOBNIEHNE KapOOHUIILHBIX COSAMHEHUH B
cnupThl. KauecTBeHHbIE peakMu Ha albIECTUAHYIO Tpynny. Peakyuu anb0o01bHO-
KpomoHosotl koHoencayuu. OcodeHHoCTH hopMalibie-



ruja. Peakuus popmansaeruaa ¢ penonom.

KapOOHOBBIE€KHCIOT bl. DIEKTPOHHOE CTPOEHUE KaPOOKCUIIBHOW TPYIIIIBI.
["'oMonorudeckuii psii MpeAesIbHbBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Dr3ndeckue
CBOMCTBa KapOOHOBBIX KUCJIOT HA MIPUMEPE MyPaBbUHOM, YKCYCHOM, TPOIMUOHOBOM,
NaJIbMUTUHOBOM U CTEAPUHOBOM KUCIOT. XUMUYECKHUE CBOMCTBA KAPOOHOBBIX KHUCIIOT.
KucnoTtHsie cBolicTBa (M3MEHEHUE OKPACKU UHAMKATOPOB, PEAKIIUU C AKTUBHBIMU
MeTasllaMHi, OCHOBHBIMHM OKCHJIAMH, OCHOBaHUSIMHU, COJIAMH ). I3MeHeHue CUIIbl
KapOOHOBBIX KUCIJIOT MPHU BBEICHUH TOHOPHBIX M aKIIETITOPHBIX 3aMECTUTENIECH.
BsaumoneiictBue kapOOHOBBIX KHCIOT CO CIUPTaMH (peakiusi 3TeprupuKaum).
["anorenupoBanue KapOOHOBBIX KHCIOT B 0OKOBYIO 11eflb. OCOOEHHOCTH MypaBbUHOM
KHCJIOTHI. BaskHelIne npeIcTaBUTeNn Kilacca KapOOHOBBIX KUCIOT U UX PUMEHEHHE.
[Tosryuenue MypaBbUHOM U YKCYCHOM KUCJIOT B POMBIIINIEHHOCTH. Bhiciine kapOoHOBbIE
kucnotel. [l{aBeneBas kucnora Kak npeACcTaBUTENb TUKapOOHOBBIX KUCIOT. [IpeacraBienue
0 HEIpeleabHbIX U apOMaTUYECKUX KHcI0Tax. OCOOEHHOCTH UX CTPOCHUS U CBOMCTB.
3HadyeHne KapOOHOBBIX KHUCIIOT.
OYHKUHUOHANBHBIENPOMU3BOAHBEKAPOOHOBHBIXKHCIOT. [lonydyenue
XJIOPAHTUJIPUAOB U aHTUAPUIIOB KUCIIOT, UX THIpoJn3. [ToayueHnue cioxkHbIX 3(hUpoB C
UCITIOJIb30BAaHUEM XJIOPAHTUIPHUIOB U aHTUAPUIOB KUCTOT. ClioKHBIE 3(DUPBI KAaK U30MEPHI
KapOOHOBBIX KUCIOT. CpaBHEHHE (PU3UUYECKUX CBOMCTB U PEAKIIMOHHOM CIIOCOOHOCTH
CJIOKHBIX A(DUPOB ¥ U3OMEPHBIX UM KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX 3(DUPOB.
Cunres cioxHbIX 3¢upoB GeHosoB. CroxkHbIE 3PUPHI HEOPTAHUYECKUX KUCTIOT.
Hutpornunepun. AmMusbl. Cosii KapOOHOBBIX KUCIOT, UX TEPMHUUECKOE PA3NI0KEHHE B
npUCYTCTBHUHM 1IeToun. CHHTE3 KapOOHUIIBHBIX COETMHEHUI Pa3I0KEHUEM KabIUEBbIX
coJieil KapOOHOBBIX KUCIIOT.

JdemoHcTpanuu.

. BzaumopenicTBre HaTpusi C ITAHOJIOM.

. OKHCIIEHHE 3TaHOJIa OKCHJIOM MENH.

. 'openue stanona.

. B3aumopeiictBue mpem-0yTUI0BOTO CIIUPTA C COJISTHON KUCTOTOM.

. KauecTtBeHHas peakiiusi Ha MHOTOaTOMHbBIE CITUPTHI.

. KauectBennsie peakunu Ha (HEHOJIBI.

. Onpezenenue anbAeru10B IPpHU MOMOIIM KaYECTBEHHBIX PEaKLUi.

. OKuCIIeHHE anpJeruI0B IEPMAHTAHATOM KaJIU.

O 00 3 N i & W N —

. [Tomy4yenune cinoxHBIX F(HUPOB.

JlaGopaTopHble ONbITHI.

5. CBolicTBa 3TWJIOBOTO CIIUPTA.

6. CBoiicTBa IJIMIIEPUHA.

7. CBoiicTBa deHomna. KauecTBeHHbIE peakiin Ha ()eHOJIBI.



8. CpoiicTBa popMmannHa.

9. CBoiicTBa YKCYCHOW KHCIIOTHI.

10. Conu kapOOHOBBIX KHUCIIOT.

IIpakTueckasi padora Ne 4. [Tonyuenue OpomdTaHa.

IIpakTuueckas padora Ne 5. I[losnyueHnue arerona.

IIpakTuyeckasi padora Ne 6. [TosyyeHre yKCyCHOM KUCIIOTHI.

IIpakTudeckasi padora Ne 7. [TosnyyeHnue sTunamerara.

IIpakTnueckas padora Ne 8. PemeHne sKClIEpUMEHTANIBHBIX 337144 110 TEME
«Kucnoponacoaepxanme opraHI4eCKue BEECTBAY.

Kountpoabnas padora Ne3 no teme «Kuciaopoacoaepkaiiue opraHu4eckKue BEIeCTBay.

Tema 5. A30T- u cepocoep:kame coeuHeHust (64)

Humpocoeounenus. Dnekmponnoe cmpoenue Humpoepynnol. llonyuenue
HUmpocoeouHenuii. Bapviguamvie seujecmaa.

A M u H bI. U30Mepus aMuHOB. [lepBruuHbIE, BTOpUYHBIE U TPETUYHBIE aMUHBI. PU3HUECKUE
CBOMCTBA IIPOCTENIINX AMUHOB. AMHMHBI KaK OpraHn4yeckue ocHoBaHusA. Conn
ANKAJIAMMOHMS. AJKAJIMPOBAHNE U ALIWJIMPOBAHUE aMUHOB. Peakiium aMMHOB € a30TUCTOMN
KHCJIOTOM. ApOMaTUYECKUE aMUHBl. AHWIIMH. B3anMHOe BIMSHHAE TPy aTOMOB B
MOJIEKYJIe aHUJIMHA. XUMUYECKHE CBONCTBA aHUJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIUH
3aMeIleHHS B apOMaTHYECKOE PO, OKHCIICHUE, ayuiuposanue). /luazocoeduneHus..
[TonyyeHrne aMUHOB U3 CIMPTOB U HUTPOCOEAMHEHUM. [ [puMeHenne anninmnHa.
Cepooprannueckue coequHenus. lIpeacraBnenre o cepoopraHu4eCcKX COCINHEHMSX.
Oco0EHHOCTH UX CTPOCHHS U CBOMCTB. 3HAYEHUE CEPOOPTAHNYECKUX COCTUHEHUN.
['eTeponukasl. Pypad ¥ NUPPOI KAK NPEACTABUTEIN IATUUIICHHBIX T€TEPOLUKIIOB.
DIJIEKTPOHHOE CTPOCHUE MOJIEKYJIbI mUppodia. KucimotHeie cBoiicTBa nuppona. [lupuann kak
IIPEICTABUTEID IIECTUWICHHBIX N€TEPOLUKIIOB. DIIEKTPOHHOE CTPOEHUE MOJIEKYJIbI
nupuanHa. OCHOBHBIE CBOMCTBA MMPUIMHA, PEAKIIMH 3aMELICHUS C ApOMAaTUYECKUM SIIPOM.
[IpencraBienue 06 nMuaa3oe, MUPUANHE, TypUHE, TYPUHOBBIX U MUPUMUIMHOBBIX
OCHOBAHMSIX.

JdemoHcTpanmu.

1. OcHOBHBIE CBOICTBA AMUHOB.

2. KayecTBeHHbIE pEAKIIUHA HA AHWJIVH.

3. AHWIMHOBBIE KPACUTEIH.

4. O0pa31bl TETSPOLIMKINICCKUX COCTUHCHUI.

JlabGopaTopHble onbIThI. KauecTBEHHbIEC PEAKIIMU HA AHUJIUH.

IIpakTnueckas padora Ne9. PenieHne skcriepuMeHTaNbHBIX 3a7a4 110 TEME

«A30TCOEpKAIUE OPTAHNYECKUE BEILIECTBAY.
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Tema 6. buosoruyecku akTuBHbIe BemecTBa (144)
Ku p bl Kak CIOXKHBIE YQUPHI TTUIEPUHA U BHICITUX KapOOHOBBIX KUCIOT. OMbBLICHUE
XKUpoB. ['uaporenusanus KupoB. Mblila Kak COJM BBICIINX KapOOHOBBIX KUCIIOT.

Y ruaeBo abl. MoHO- u aucaxapuabl. OyHKIMHU YyIiaeBOA0B. bromornueckas poib
yriaeBoJ10oB. [ moko3a — ¢u3nyeckue CBOMCTBRA, TMHEWHAS U [IUKINYecKas (pOpMBbI.
Peakiuu riroko3bl (OKHMCIICHHE a30THOM KMCIOTOM, BOCCTAHOBJICHHUE B IIECTHATOMHBIM
CIIUPT), KAUECTBEHHBIEC PEAKLMU Ha TIII0OK03y. bposkeHune rinroko3bl. OpyKkTo3a Kak u3oMep
TIIOKO3b1. Pubo3a u ne3okcupubosa. [lonsamue o 2iuko3uoax.

Hucaxapugsl Caxapo3a Kak IpeACTaBUTENb HEBOCCTAHABIIMBAIOIINX JUCAXaPUIOB.
Manemosa u 1axmosa, yeanoouosa. I'maponus qucaxapunoB. [lomyyenue caxapa u3
CaxapHOU CBEKIJIBL.

[Tonwucaxapu asl. Kpaxman, rmukores, nemiono3a. KauecTBeHHas peakuus Ha
kpaxmai. ['maponus noaucaxapuos.

HyxneunoBsIeKHcCIoT bl Hykieosuasl. Hykieornasl. HykiienHOBE KACITOTBI Kak
npupoassie nonumepsl. Ctpoenne JJHK n PHK. I'maponns HykI€MHOBBIX KUCIOT.
AMUHOKHCIOT B Kak aMpoTepHbIe COeAMHEHUS. Peakiinuu ¢ KUCIOTaMu U
ocHoBaHusIMU. OOpazoBaHue ciokHBIX 3¢upoB. [lentunel. [lentunnas cBs3b. AMUIHBIN
XapakTep nentuaHou ces3u. ['uaponus nentuaoB. benku. [lepBuunas, BTopuuHas u
TPETUYHAsI CTPYKTYpbI OesikoB. KauecTBeHHbIE peakiiK Ha OENKU.

JdemoHcTpanuu.

1. PacTBOpUMOCTB yTJIEBOJIOB B BOJAE U ITAHOJIE.

2. KauecTBeHHbIE peaklIMM Ha TIIFOKO3Y.

3. O6pa3il aMUHOKHCIIOT.

JlabopaTopHble onbIThI. 11. CBolicTBa rimoK03bl. KauecTBeHHAs! peaklys Ha TIIIOKO3Y.
Omnpenenenue Kpaxmania B MpoAykTax nutanud. 12. [[BeTHbIe peakiuu OEIKOB.
KontpoabHasi padora Ne 4 1o TeMe «A30TcoiepKaiiyie U OMOIOTHYeCKH aKTHBHBIC
OpraHUYeCcKHe BEIECTBAY.

Tema 7. BoicokoMoJIEKY IsIpHbIe cOeqUHeHUs (44)

[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BelecTBax. [lommMepusanys v MOIMKOHAEH AU KaK
METO/IbI CO3AaHUs MOIUMEPOB. DilacToMephl. [IpUpOoIHBIN U CHHTETHYECKUN Kay4dyK.
ConosmmMepu3sanusi. CoBpeMEHHBIE ITACTUKH (ITOJIMATUIIEH, TOTUIPOINIIEH, TOTUCTUPOI,
NOJIMBUHUWIXJIOPH, GTOPOILIACT, MOJUITHIICHTEpeTanaT, akpui-OyTaueH-CTUPOIbHBIH
IJIACTHK, OJIMKapOoHaTsl). [IprpoaHble U CHHTETHYECKHE BOJIOKHA (0030D).
Hemoncrpamumn. 1. O6pasipl miactukoB. 2. Komnekuus BoiokoH. 3. [lonukoHaeHcamus
TUJICHIJIMKOJIS ¢ TepedTaneBoi KUCI0TOM.
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JlabopatopHbie onbIThI. 13. OTHOIIEHHE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KUCJIOT U

LIET0YEH.
IpakTnuyeckas padora Ne 10. Pacrio3zHaBaHH€ INTACTUKOB.
IIpakTudeckasi pabora Ne 11. Pacno3HaBaHue BOJIOKOH.

Y4eOHO-TEeMATHYECKNH TJIAaH

10 kaacc (3 4 B Hexes10, Becero 105 4, u3 HUX S y—pe3epBHOE BpeMsi)

B mom uucne

Homep Koauuecmeo
Tema
membot Yacos npakmuuecKkue KOHmMPpO/ibHblE
pabomul pabomul
1 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUH 18 1 1
OCHOBHBIE TOHSATUSI OPTaHUYECKOM
2 XHMUH 13 - -
3 Yrneroaopoibl 25 2 1
Kucnopoaconep:xaiiue opraHn4eckue
4 COCIUHEHUA 19 5 1
5 A30T- 1 cepocojiepKale COeTMHEHUS 5 1 )
6 buosiornyecku akTUBHbBIE BEIIECTBA 14 - 1
7 BricokoMoeKyIIsipHbIE COCTMHEHUS 4 ’ )
PesepBHOE Bpems 6 - }
HUTOIO: 105 11 4
TemaTnyeckoe NVIAHUPOBAHUE
Ne Komnuecto
Tema 4acoB
18 u
TEMA 1. HIOBTOPEHHUE U YI'JIYBJIEHUE 3HAHUUN.
1 | AToMBI, MONEKYIBI, BEIIECTBA. 1
2 | Ctpoenue aroma. 1
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3 | Ilepuoauueckuii 3axkoH u [leprpoanueckas cucTeMa XUMHYECKUX 1
snemenToB 1. . Mengeneena.
4 | XumuuecKas CBSI3b. 1
ArperaTHble COCTOSIHUSI. 1
6 | Pacuersl mo ypaBHEHUSIM XUMHUECKUX PEAKIIUM. 1
7 | 'a30BbI€ 3aKOHBI 1
8 | Knaccudukaius XMuMUYECKUX pPeaKIui 1
9 | OKHCIUTENBHO - BOCCTAHOBUTEIHHBIC PEAKITHH 1
10 | Baxkneiimme Ki1acchl HEOPTaHUYECKUX BEIECTB 1
11 | Peaknuu noHHoro ooMeHa 1
12 | PactBopsI 1
13 | Koyougabie pacTBOPHI 1
14 | 'maponus coei 1
15 | KommuiekcHbie coeiMHEHUS 1
16 | IpakTuyeckasi padora Ne 1. PeakiimonHasi CmocOOHOCTh BEIIECTB B 1
pacTBopax
17 | O6o06maromiee moBTopeHue mo TeMe «OCHOBBI XUMUK 1
18 | KonTpoabHas padora Ne 1 o Teme «OCHOBBI XUMHH» 1
134
TEMA 2. OCHOBHBIE IOHATUA OPTAHUYECKOU XUMUMU .
19 | IIpenMer u 3Ha4E€HHE OPTAHUYECKON XUMHH 1
20 | Pemenwue 3amau 1
21 | IIpuurHBI MHOTOOOpa3Hsi OpraHMYECKUX COCTUHEHUI 1
22 | DNEeKTpPOHHOE CTPOCHHE U XMMHUUYECKHE CBS3H aTOMa yriepoaa 1
23 | CTpyKTypHasi TEOpHs OPraHuIeCKUX COeTMHEHUI 1
24 | CTpyKTypHas U30MepHs 1
25 | IIpocTpaHCTBEHHAsI ©30MEPUS 1
26 | DnexkTpoHHBIE 3PHEKTH B MOJIEKYJIaX OPTaHUIECKUX COCTMHEHUM 1
27 | OCHOBHBIE KJIACCHI OPTaHMYECKUX COeTUHEeHH. ['oMomornyeckue 1
PSIBI
28 | HomeHkaTypa OpraHn4eckux coelMHeHUN 1
29 | OcobGeHHoCTH U KIacCU(UKAIUsI OPTaHUIECKUX PEAKITUN 1
30 | OKHCIUTENBHO-BOCCTAHOBUTENBHBIC PEAKIIUN B OPTAHUYECKOM 1
XUMHUH
31 | O6o6maromiee moBTopeHue 1o reme «OCHOBHBIE 1
TIOHSITHSI OPTAaHUICCKON X MU
TEMA 3. YIJIEBOAOPO/IbI . 254

32 Ankansl. CTpoeHUEe, HOMEHKJIATypa, H30MepHs, GU3NIECKUE CBOMCTBA
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33 | XuMH4ecKue CBONWCTBA aIKaHOB 1
34 | Ilo nyyeHue v NpUMEHEHHE AJTKaHOB 1
35 | IIpakTnueckas padora Ne 2. CocraBieHre MOJIEIei MOJIEKYJ 1
YIJI€BOJIOPOJIOB
36 | LHukmoankaHb 1
37 | Anxensl. CTpoeHre, HOMEHKIIATypa, U30MepHsl, (pusndeckue 1
CBOMCTBA
38- | XumMu4ecKue CBOMCTBA aJIKEHOB 1
39
40 | Ilo myyeHue u MPUMEHEHHUE ATKEHOB 1
41 | lIpakTnyeckas padora Ne 3. [losnyueHue stuie- 1
Ha ¥ OMBITHI C HUM
42 | AnkagueHsl 1
43 | Ilonumepusauus. Kayuyk. Pesuna 1
44 | Anxunel. CTpoeHne, HOMEHKIIATYpa, H30MepHs, GU3NIEeCKHe 1
CBOMCTBA
45 | XuMu4ecKue CBONCTBA aJIKUHOB 1
46 | [lonyuyeHre U NpUMEHEHUE AIKUHOB 1
47 | Pemienue 3a1a4 U BHIIIOJIHEHUE YIIPAKHEHUN 1
48 | Apomaruueckue yriieBooposl. CTpoeHne 6€H30IbHOTO KOJIbIIA, 1
HOMEHKJIaTypa, U3oMepus,
Dur3nyeCcKne CBOKMCTBA APEHOB
49 | Xumuyeckue cBoiicTBa 0€H30J1a  €r0 TOMOJIOTOB 1
50 | [lo myyeHue u NpUMEHEHHE aPEHOB 1
51 | IlpuponHbIe UCTOUHUKHU YIIIeBO10po10B. HedTb, 1
ra3, yroiss. [lepBuuHas nepepaboTKa yriaeBOJOPOIHOTO CHIPhs
52 | I'myOokas nepepabotka HeTu. Kpekunr, puhopmMuHr 1
53 | 'enernueckas cBS3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOI0POIOB 1
54 | TanoreHONpPON3BOIHBIE YTIIEBO10pO10B. CTpOeHUE, HOMEHKJIIATYpa, 1
n30MepHsl, GU3NYECKHe U XUMHUECKUE CBOICTBA
55 | OGo61maroiiee NOBTOPEHHE MO TeMe «Y TJIEBOI0POIbI» 1
56 | KonTpoabHas padora Ne 2 o Teme «YTJIEBOIOPOIbI» 1
TEMA 4. KUCJIOPOACOAEPKAIIMUE OPTAHUYECKHUE 194
COEIMHEHUA
57 | Cnuptsl 1
58 | XuMuueckue CBOMCTBA U TOJTYYEHUE CIIUPTOB. 1
59 | IIpoctsie 3¢pupst 1
60 | lpakTuyeckas padora Ne 4. [Tonyuenne 6pomdTaHa 1
61 | MHOroaToMHbI€ CIUPTHI 1
62 | ®eHonbl 1
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63 | Pemenue 3a1a4 1 BHINOJIHEHUE YIIPaKHEHHHA 1
64 | KapOoHuabHBIC COeTMHEHUS: HOMEHKIIATypa, U30MEPHs, peaKIuu 1

IPUCOCTUHEHNUS

XUMHUYECKUE CBOWCTBA U METO/IbI MOJTyUEHUsI KapOOHMIIbHBIX COETUHEHUN 1

66 | lIpakTuyeckas padora Ne 5. [Tonyyenue anerona 1
67 | KapOboHOBBIC KHCTIOTHI 1
68 | IIpakTuyeckas padora Ne 6. [TonmyueHue yKCycHOM KHUCIOTHI 1
69 | dyHKUMOHATBHBIE POU3BOAHBIE KAPOOHOBBIX KHUCIOT 1
70 | IlpakTuyeckas padora Ne 7. [lonydyenue sTunamerara 1
71 | MHoroo6pa3ue kKapOOHOBBIX KUCIIOT 1
72 | PenieHue 3a/1a4 1 BBIIOJIHEHHUE YIIPAXKHEHUH 1
73 | IlpakTuyeckas padora Ne 8. Perenne skcriepiMeHTaIbHBIX 3a7a4 1

o Teme «Kucnopoaco-

JIeprKalie OpraHnyecKrue BEeIiecTBay
74 | O6o6maromuii ypok mo Teme «Kucimopoacoaepkaniue 1

OpPraHUYECKHUE COCTUHEHUS»
75 | KonTpoasnas padora Ne3 no teme «Kucnopoacoaepxaiiue 1

OpPraHUYECKHUE COCTUHEHUS

TEMA 5. A30T- U CEPOCOJEPKAINME COEJUHEHUS 6y
76 | AMuHBI 1

77 | ApomaTHuecKue aMUHBI 1
78 | I'ereponuKIMYECKIE COCTUHEHUS 1
79 | lllecTuseHHbIE T€TEPOLUKIIBI 1
80 | MpakTuueckas padora Ne 9. Pemenre skciepuMEeHTAIBHBIX 33724 1

10 TeMe «A30TCoJiepKallie OpraHuYeCcKHe BEIIeCTBaY
81 | Ob6o061maroniee MOBTOPEHKE IO TeME «A30T- U CEpOCOIepIKAIIUE 1

OpraHUYeCKHE BEIECTBa»

TEMA 6. BUOJIOT'HYECKU AKTUBHBIE BEILIECTBA 14y

82 | OGmas xapakTepuCTHUKA YIIIEBOIOB 1
83 | Crpoenune MmoHOcaxapuaoB. JInHENWHbIE U TUKINYECKHE CTPYKTYPbI 1
84 | XuMuueckue CBOMCTBAa MOHOCAXapH 0B 1
85 | ducaxapuabl 1
86 | [Momucaxapuasi 1
87 | Pemnienue 3a/1a4 1 BBINOJHEHHUE YIIPAKHEHHUH 1
88 | XKups!l u macna 1
89 | AMUHOKHCIIOTHI 1
90 | [MenTumbt 1
91 | benku 1
92 | CTtpyKTypa HYKIEHHOBBIX KHCIIOT 1
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93 | buonornueckas poib HyKJIEMHOBBIX KHCIOT 1
94 | O6o61marolIee TOBTOPEHUE IO TeMaM «A30TCOoIepKalie U 1
OMOJIOTUYECKH AKTHBHBIC OPTrAaHUYECKUE BEIICCTBA»
95 | KonTpoJbHasi padora Ne 4 o Teme «A30TcoiepKaliie u 1
OMOJIOTUYECKH aKTHBHBIC OPTAaHUYECKUE BEIICCTBA»
TEMA 7. BBICOKOMOJIEKYJIAPHBIE COEJIMHEHUSA 4y
96 | [lomumepsr 1
97 | IlonmumepHbIE MaTepUAIIbI 1
98 | IlpakTtuueckas pabota Ne 10. Pacmo3naBanue miacTUKOB 1
99 | IIpakTtuueckas padota Ne 11. PacnoznaBanue BOIOKOH 1
100 | CucremaTuzanusi 3HAHUHM MO KypCY. 1
101 | O6o0mEeHue 3HAHMI 110 KypCYy. 1
102 | UtoroBelii 3a4et 1
103 | Pe3epBHOE Bpems 3
105
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