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1. Ilnanupyemble pe3yJibTaThbl OCBOEHHS y4eOHOIr0 mpeaMera.

Oceoenue xumuu ¢ cmapuiell uikojie Ha 6a3060M ypPo6He HANPABIEHO HA 0OCMUCEHUE
ceoyrouux uenei:
* OCBOCHME 3HAHUI O XMMHYECKOM COCTABIAIOIIEH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, BAXKHEUIIINX

XUMHUYECKHX TOHATUAX, 3aKOHAX U TEOPHUSIX.

- OBJIQ/IeHHe YMEHHSIMHM NMPUMCHATh TIOJIydYCHHBIE 3HAaHUS JJIs1 OOBSICHEHHS pa3HOOOpa3HBIX
XMMHUYECKHX SIBICHUH M CBOMCTB BEILIECTB, OLIEHKH POJIM XMMHUH B Pa3BUTHUHM COBPEMEHHBIX TEXHOJIOTUH U
IIOJIy4€HUH HOBBIX MaTEPHAJIOB.

* pa3BUTHeE NIO3HABATEIIHBIX HHTEPECOB M HWHTEJUIEKTYyaJbHBIX CHOCOOHOCTEH B Iporecce
CaMOCTOSITEJIBHOTO TMPHOOPETEHUsI XUMHYECKHX 3HAHMM C HMCIOJIb30BAaHUEM PA3IUYHBIX HCTOYHUKOB
UH(POPMALIMH, B TOM YHCJIE€ KOMIBIOTEPHBIX.

* BOCIUTaHHe YOEKACHHOCTH B MO3UTHBHOM pOJM XMMHMHM B JKH3HM COBPEMEHHOI'O OOILECTBa,
HEOOXOMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIIEHHMsS K CBOEMY 3JI0pPOBBbIO U OKpY)Karollel cpene;
* IPpUMeHeHHe TMOJY4YeHHbIX 3HAHMH M YMeHHil Jyii O€30MacHOr0 UCIHOJb30BaHUS BEIIECTB U
MaTepuaioB B OBITy, CEIbCKOM XO3SHCTBE M Ha MPOM3BOJCTBE, PEIICHUS IPAKTUYECKUX 3a1ady B
ITOBCETHEBHOM JKU3HU, MPEAYIIPEKACHUS SIBICHUN, HAHOCAIINX BPE 340POBBIO YEJIOBEKA U OKpPYXkKaroIen
cperne.

Y4yeOHO — METOTNYECKHIT KOMIUIEKT:

ona odyvarwowuxca:
1. Xwumus. 10 kmacc: y4ue6. anst o6meodpaszoBart. yupexaeHuit (6a3ossiii yposensb) / M.I.Octpoymos,
O.C.l'abpuensan. — M.: Muemo3uHa, 2013.
2. EropoB A.C. Bce Tumbl pacyeTHBIX 3aJady MO XMMHUHM JuIs moarotoBku k EI'D M3parenbcTBo:
®ennkc, 2012 roga
3. Enunbni rocymapctBeHHbI 3k3ameH 2016. Xumusa. YueOHO-TPEHHUPOBOYHBIC MaTEepHANbl IS
noarotoBku ydamuxcsi / @UIN — M.: UaTennekt-Lientp

Ha ocBoenmne kypca xumun 10 kiacca otBoautcs 70 yacoB B rof, 2 yaca B Heaenmto (U3 pacuera 35
y4eOHBIX HEJICTh).

B pe3yabTare ocBOeHUsI Kypca XUMHMH Ha 0a30BOM ypoBHe B 10 Ki1acce y4eHHMK J0JIKEH

3HATH / HIOHUMATh
eajicHellue  XUMUYECKUEe  NOHAMUA. XUMUYECKas  CBA3b,  ODJIEKTPOOTPHUIATEIHHOCTD,
YIJIEPOIHBIN CKelleT, PYHKIIMOHAIbHAS TPYIIa, U30MEpHsl, TOMOJIOTHS;
OCHOBHbBle  3AKOHbl  XUMUU. COXPAHEHUS  MacChl  BEIIECTB, IOCTOSHCTBA  COCTaBa,
MEPUOINYECKUI 3aKOH;
OCHOBHblE MeOopUN XUMUN . CTPOCHHS OPraHUIECKUX COCTNHEHUI;
eaiiCHellue 6euiecmea U Mamepuasl. CEpHasi, ColsiHas, a30THAsA U YKCYCHasl KUCJIOTHI; LIEJI0YH,
METaH, STUJICH, alleTUJICH, O€H30J1, ITAaHOJ, )KUPbI, MbUIA, TIIOK03a, caxapo3a, Kpaxmal, KJIeTdaTKka, OeNKH,
MCKYCCTBEHHbBIE U CUHTETUYECKHUE BOJIOKHA, Kay4yKH, IJIACTMACCHI;
Ymerhb
Ha3vleamp W3yYCHHBIE BEIIECTBA M0 «TPUBUATBHOM» MM MEXIYHAPOIHOW HOMEHKIIATYPE;
onpeoenams. BAJCHTHOCTh M CTETICHh OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB B OPTraHUYECKHX
COCAMHEHUSX, THUI XUMHUYECKOH CBS3M B OPraHUYECKHX COCJAMHEHUSX, MPUHAJJIC)KHOCTh BEILIECTB K
Pa3IMYHBIM KJIacCaM OPraHUYECKUX COCTUHEHUN;
Xapakmepu3zoeamsp: oOIIMEe XUMUYECKUE OCHOBHBIX KIJIACCOB OpPraHUYECKHX COCIMHEHUH;
CTPOCHHE U XUMUYECKHE CBOMCTBA M3YUYCHHBIX OPTAHHUUYECKUX COCTUHEHU;
00BACHAMY . 3aBUCUMOCTh CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHUS; MPUPOIY XUMUUYECKOU
CBSI3M B OPraHUYECKHUX BEIIECTBAX, 3aBUCHUMOCTh CKOPOCTH XHMHYECKON pEaKIUu U TOJIOXKEHUS
XUMHUYECKOT'0 PABHOBECHS OT Pa3IUYHBIX (DaKTOPOB;



6LINONHAMbL XUMUYECKUI IKCHEPUMEHm 110 PACIIO3HABAaHUIO Ba)KHEHIIMX OpraHMYECKUX
BELIECTB;

npo6oOumb CaMOCTOATEIbHBIM OUCK XUMUUYECKON MH(POPMALIUU C UCTIOIB30BAHUEM Pa3IMYHbIX
UCTOYHUKOB (HAYYHO-TIOMYJISAPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
MCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUU Uil 00pabOTKU U MepeAadyu XMMHYeCKoH MH(OpMaluu U ee
NPECTaBICHHS B PA3IMYHBIX (POpPMaX;

HCIO0JIb30BAaTh NPHOOPETEHHbIE 3HAHMS M YMEHHS B INPAKTHYECKOH [IeATeJbHOCTH H

NOBCEJIHEBHOM KU3HHU I

OIIPECIICHUSI BO3MOKHOCTH NPOTEKaHUsI XMMHUYECKHUX NPEBPALECHUN B PA3JINYHBIX YCIOBHAX W
OLICHKH X IOCJIEACTBHI;

9KOJIOTMYECKH IPaMOTHOIO MTOBEICHUS B OKPYKAIOIIEH CPENIE;

OLICHKM BIIMSHHUS XUMHYECKOTO 3arps3HEHHs OKpYXKAlOUIeH cpeipl HAa OpraHu3M YeJOBeKa U
JIpYTHE KUBBIE OPraHU3MBI;

Oe3zomacHOro oOpaleHuss C TOpPIOYMMHM M TOKCHMYHBIMM  BELIECTBaMH, J1aOOpPaTOPHBIM
000pyI0BaHUEM;

KPUTUYECKON OIICHKH JIOCTOBEPHOCTH XHUMHYECKOW HMH(OpMAIMH, MOCTYMAIOIEH W3 pPa3HBIX
HCTOYHUKOB.

2. Conepxanue nNporpaMmbl y4eOHOro npeamera
1. Beeoenue (1 u)

Ilpeamer opranuueckoil Xxumuu. OCOOEHHOCTH CTPOEHHS] U CBOWCTB OPraHUYECKHUX COEJUHEHUH.
3Ha4YeHWE W POJIb OPTaHUYECKOH XMMHU B CHCTEME €CTECTBEHHBIX HAayK B JKM3HU oOmecTtBa. Kparkuii
OYEPK UCTOPHUH Pa3BUTUS OPraHUYECKON XUMHUHU.

2. Cmpoenue opzanuueckux coeounenuil (5 u).

OcHoBHbIE TIONIOKEHHA Teopun cTpoeHuss A.M. byrneposa. I[lpeanoceuiku co3naHus TEOPHH.
[IpencraBnenue o Teopuu TUMOB U paaukaioB. Paboter A. Kekyne. Xumudyeckoe CTpoeHHE M CBOWCTBA
OpraHn4eckux BeuecTs. M3omepus Ha npumepe OyraHa U n300yTaHa.

OnexkTpoHHOE 00JaK0 W opOuTanb, UX GOPMBL: S U P. DIEKTPOHHBIE U 3JIEKTPOHHO-TpapUUECcKHe
dopmynbl aTroma yrieposna B HOPMaJbHOM U BO30YXIEHHOM cocTosHUsAX. KoBaneHTHas XuMmuueckas
CBAI3b, €€ MOJIIPHOCTb U KpaTHOCTh. Bomopoanas cBsi3b. CpaBHEHHE OOMEHHOI'O U IOHOPHO-AaKIIEITOPHOTO
MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOM CBS3H.

BaJleHTHBIC COCTOSIHHSI aTOMa yriIepona. Bussl ruGpummsamuu: SP -ruGpuamsanys (Ha mpuMepe
MOJIEKYJIBI METaHa), spz-m6pm[n3aum[ (Ha mpuMepe MOJIEKYJIbl 3TUIIEHA), SP-TUOpUaU3ays (Ha mpumepe
MOJIEKYJbI alleTuieHa). ['eoMeTpusi MOJIEKYJd pPacCMOTPEHHBIX BEUIECTB W XapaKTEpUCTHKAa BUOB
KOBAJICHTHOH CBSI3U B HUX.

Knaccugukanus opraHuyeckux COEIUHEHHMH MO CTPOCHMIO YIJIEPOJHOIO CKEJeTa: aluKINYecKHe
(anmkaHbl, aJKEeHbI, QJKHHbBI, AaJIKaJUCHbl), KapOOLMKINYecKHe, (LIUKIOAIKAHBI M  apEHBbI) u
reTepolukinyeckue coenuHeHus. Kiaccudukanus opraHM4eCKHMX COEIUHEHHH MO (YHKIMOHAIbHBIM
rpynnam: ChoupThl, (EeHOJbl, MpocThie 3(PUpPHI, ANbAETHIbl KETOHBI, KapOOHOBBIE KHUCIOTBI, CIOXKHBIE
3¢upsbl. YriaeBoasl. A30TocoiepKalliue COeAMHEHNUs: HUTPOCOEAUHEHHSI, aMUHbI, AMUHOKHCIIOTHI.

Homenxnarypa tpusBuanbHass u WIOITAK. IlpuHnunel oOpa3oBaHMs Ha3BaHUN OPraHMYECKUX
coequuennii no MIOITAK.

Buael m3oMepur B OpPraHM4ecKOM XMMMM: CTPYKTYpHas M IpPOCTPAHCTBEHHAs. Pa3HOBUAHOCTH
CTPYKTYPHOM HM30MEPHM: U30MEPUS «YIJIEPOJHOIO CKelleTa», U30MEpHs MOJIOKEHUs (KpaTHOHM CBA3M U
(YHKIMOHANBHON TPYIIBI), MEXKIaccoBash M30Mepus. PasHOBUIHOCTH MPOCTPAHCTBEHHON H3OMEPHH.
['eomerpuueckas (Iuc-, TPaHC-) U30MEPUsS HA IpUMeEpe aJKEHOB U IHUKJIOATKaHOB. OnTHYecKas U30Mepus
Ha IpUMepe AMUHOKHUCIIOT.

Tunel XUMUYECKHMX peakuuid B oOpraHudeckod xumuu. IlonaTue o peakuusax 3aMelICHUS:
raJloreHUPOBAHME AJIKAHOB M AapEHOB, WLIEJIOYHON THUIPOJIN3 TrajoreHankaHoB. lloHsTue o peakumsax
IPUCOEAVHEHMA: TUApaTalus, TUAPUPOBAHUE, TMIPOraJOreHUpPOBAHME, TraJoreHupoBaHue. Peakunn
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NoJMMEpHU3aluil U MoJuKoHJAeHcanuu. IloHdaTne o peakuusx OTWICIUIEHHUS (3JIMMUHUPOBAHUSA):
JEruIpUpOBaHUE AJIKAHOB, JACTUApaTalys CIUPTOB, ACTUIAPOXIOPUPOBAHUE HA IIPUMEPE IajOre€HaIKaHOB.
[ToHATHE O KPEKHMHIE AJIKAHOB U ACTOIMMEpPU3aLns TOJIMMEPOB. Peakuus usoMepusanuu.
I'omMonuTHYECKH W TeTepPOJIUTUECKH pa3pblB KOBAJICHTHON XWMHYECKOH CBs3u; oOpa3oBaHuUe
KOBAJICHTHOH CBSI3H 110 JOHOPHO-aKLENTOPHOMY MexaHu3My. [loHsaTHe 0 Hykieoduie u snekrpoduie.

Yeneeooopoowt (28 u).

[TonsiTre 06 yrieBonoponax. IlpuponHbie HCTOUHUKY yriieBonoponoB. HedTh u ee mpomblnuieHHas
nepepabotka. OpakiroHHas NEperoHka, TEPMUUECKUN M KaTaTUTHUYeCKUi KpekuHr. [Ipupoanslii ras, ero
COCTaB M MpaKTHUYECKOE Hcnoib3oBanne. KaMeHHsblil yroib. KokcoBaHre KaMEHHOTO YTJISl.

Anxanwl. T'omonorndyeckuii psi u odmiast popmyna aakaHoB. CTpoeHHE MOJIEKYJBI METaHa U JPYTuX
ankaHoB. M3oMmepus U HOMEHKJIaTypa ajkaHoB. PU3MUECKUE U XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIIUU
3aMelIeHHUs,

TOPEHHE aJIKaHOB B PA3JIMYHBIX YCIOBHSIX, TEPMHUYECKOE PA3JIOKEHHE aJIKAHOB, H30MEpU3ALUSL
ankaHoB. llpumeHeHue ankaHoB. MeXaHM3M peaKUUH pPAIUKAIBHOTO 3aMEUICHUs, €ro CTaJuu.
[IpakTyeckoe HCHOIB30BAHME 3HAHMH O MEXaHHM3Me (CBOOOIHOpPAAMKAIBHOM) PEAaKIMU B IpaBHIIax
TEXHUKH 0€30macHOCTH B OBITY M Ha MPOU3BOJACTBE. lIIpOMBINUIEHHBIE CIOCOOBI MONXYYEHHUS: KPEKHUHT
aJIKaHOB, (ppaKIIMOHHAs TEPETOHKA HEPTH.

Anxenvi. 'omonorudeckui psaa u odmas popmyia aakeHoB. CTpoeHHE MOJIEKYIbI STHIEHA U IPYTUX
aJIKeHOB. V30Mepus aJKeHOB: CTPYKTYpHasl M MpocTpaHcTBeHHas. HomeHknaTypa u ¢pusndeckue cBoicTra
ankeHoB. [lonmydeHne STUICHOBBIX YTJIEBOJOPOJOB M3 aJKAHOB, TaJOr€HAJIKAHOB, CIUPTOB. Peakuuu
NPUCOEIUHEHNs (TMIPUPOBAaHUE, TUAPOraIOTCHUPOBAHUE, TaJOre€HMpPOBaHUE, rujapatauus). Peaknun
OKHCIICHHS 1 TIOJIMMEpH3aIuy alikeHoB. [[puMeHeHne allkeHOB Ha OCHOBE UX CBOWMCTB

Pemenne pacdeTHBIX 3a7ay Ha YCTAHOBJIEHHME XUMHUYECKOM (OpMyibl BellecTBa MO MacCOBBIM
JIOJISIM 3JIEMEHTOB.

Ankunel. T'omonorndeckuil psn ankuHoB. Ob6mas ¢opmyna. CTpoeHHe MONEKYNbl aleTHiIeHa U
Opyrux ankuHoB. M3omepust amkuHOB. HoMeHkiaTypa amneTHJICHOBBIX YIieBOIOponoB. IlomyueHue
AJIKMHOB: METAHOBBIN U KapOUIHBIN criocoObl. du3nyeckre CBONCTBA aIKMHOB. Peakuiny npucoeanHeHus:
raJIOTCHUPOBAaHNE, TUAPUPOBAHHME, TUAPOTAIOTeHUpOBaHHWe, THApatamus (peakuus Kydeposa).
Jumepuszanust 1 TpuMmepuzanus ankuHoB. Okucnenue. IlpumMeHeHne ankuHOB.

J{uenvi. CTpoeHHE MOJEKYJ, U30MEpUS M HOMEHKJIAaTypa ajkaaueHoB. DHU3MYEecKHe CBOMCTBA,
B3aMMHOE DACIIOJIOKEHHE MHU-CBA3€H B MOJEKyldaxX alkaJUeHOB: KyMYJIHPOBAaHHOE, CONPSIKEHHOE,
n3onupoBaHHoe. OCOOEHHOCTU CTPOCHHUS CONPSKEHHBIX AJIKaIUEHOB, UX MOIy4YEHUE.

AnHanorusi B XMMHMYECKMX CBOWMCTBaxX ajKEHOB M aikaaueHoB. [lomumepusanusi ajikaJueHOB.
HatypanbHblii M cuHTeTHUeCKMM Kayuyku. Bynkanuzanus kayuyka. Pesuna. PabGotel C.B.JleGenesa,
0COOEHHOCTH peaKkIil MPUCOESTNHEHHS K aJIKaIUE€HaM C CONPSKEHHBIMU ITH-CBA3SIMH.

[[uxnoankanvl. I'omonornueckuil psg u odmas ¢opMmyna HuUkiIoankaHoB. HampsokeHue mukia B
CsHg , C4Hg, CsHip , xondopmammu CgHip, M3omepus LUKIOANKAHOB («IIO CKENETy», LHC -, TPaHC-,
MeXKIaccoBasi). XUMUYECKHE CBOMCTBA IMKJIOAIKAHOB: TOPEHHE, Pa3lIoKEeHHE, paJKaIbHOE 3aMellIeHuE,
u3zomepusanus. OcoOble CBONCTBA HUKJIONPOINaHa U HUKIO0yTaHa.

Apenvi. ben3on kak npeactaBuTenab apeHoB. CTpoeHue MosieKyibl O€H305a, CONPSHKEHUE MU-CBSI3EH.
[Tonyuyenue apenoB. @usnueckue cBoiicTBa O6eH3ona. Peakuuu 31eKTpopUIBLHOIO 3aMELIEHHUs C yJacTUeM
OeH30j1a: TaJOreHUpPOBAaHWE, HHUTPOBaHWE, aJKWiIUpoBaHue. OpHEHTalMsT HOpU  DIEKTPOPHILHOM
3aMmenieHnd. Peakunu O0KOBBIX 1enel ankminoen3onoB. CrnocoOsl noaydenus. [IpuMmenenune 6eH3omna u ero
TOMOJIOTOB.

Pemenue pacdyeTHBIX 3a7ad Ha BBIBOZ (POPMYNI OpPraHMYECKUX BELIECTB IO MACCOBBIM JOJISIM U TIO
HPOAYKTaM CIrOpaHHUs.

JdemoncTpanuu. ['openue stuneHa. OTHOLIEHHE BEIIECTB K pacTBOpaM II€PMAHraHaTa Kalus H
OpomHoIi Bozie. OnpenieneHre KaueCTBEHHOIO COCTaBa METaHa M 3TUJIEHA IO MPOJIyKTaM F'OpEHUs.

JlabopaTopHbIe ONBITHI. 1.M3rotoBnenue Mozenen YIJIEBOJOPOIOB " ux
raJIOTeHNPOU3BOAHBIX.2.O3HAKOMIIEHHE C TPOAYKTaMH HE(PTH, KAMEHHOTO YISl M MPOAYKTAMH HX



nepepabotku. 3.0O0Hapyx eHHe B KEPOCUHE HENpeAeNbHbIX coeauHeHui. 4. O3HaKkomiieHue ¢ oOpasuaMu
Kay4yKOB, pe3HHBI U 300HHUTA.

Kucnopoocooepocawue opzanuueckue coeounenusn (20 u).

Cnupmei. CocTaB M KiIacCH(PHKaIMA CHUPTOB (IO XapakTepy YII€BOAOPOAHOIO paaMKaia U IO
aTOMHOCTH), HOMEHKiIatypa. M3omepus crnuptoB (MOJOKEHUE THIPOKCUIBHBIX TPYII, MEKKIAccoBasd,
«YIJIepoJHOro ckeneray). Pusznyeckue CBOKICTBA CHHUPTOB, HMX NOJydeHHE. MexMoneKyaspHas
BOJIOpOJHAs CBS3b. OCOOEHHOCTH AJIEKTPOHHOI'O CTPOEHUS MOJIEKYJ CHUPTOB. XMUMHUYECKHE CBONCTBA
CHOHMPTOB, OOYCJOBJECHHbIE HAJIMYHEM B MOJIEKYJIAaX THAPOKCOTPYII: OOpa30BaHUE alKOTOJSTOB,
B3aUMOJICIICTBUE C TaJOr€HOBOAOPOJAMH, MEKMOJIEKYJSIpHAs W BHYTPHU MOJEKYJSIpHAs JEeTHapaTalus,
TepU(HKAIMS, OKUCICHUE U JETUAPUPOBaHHE CIIUPTOB. OCOOEHHOCTH CBOWCTB MHOT'OATOMHBIX CITUPTOB.
KauecTBeHHass peakiusi HA MHOTIOATOMHBIE CIUPTHL. BakHedne NpeicTaBUTENN CIHMPTOB: METAHOI,
ATaHOJ, ATWIEHIJIMKONb, IimuuepuH. dusmnonornuyeckoe NEeWCTBUE METaHONIA U dTaHoJa. PaccMoTpeHue
MEXaHU3MOB XUMHUUYECKUX PEAKIIH.

Denonvi. CTpoeHue, U30MepHsi, HOMEHKIAaTypa ()eHOJIOB, MX (U3NUYECKUE CBOIMCTBA M MOJyYEHHE.
Xumudeckue cBorcTBa GpeHosioB. KucioTHbie cBoiicTBa. B3anMHOe BIHMsITHHE aTOMOB M TPYIII B MOJICKYJIax
OpPraHMYeCKHX BemecTB Ha mnpumepe ¢enona. Ilomukonaencamus ¢enona ¢ (GopMaIbIACTHIOM.
KauecTtBennas peakuus Ha ¢enon. [Ipumenenue gpenona. MuoroatoMHsie (heHOINBI.

JemoncTpanuu. Beinenenue Bomopoga u3 3TwioBoro crnupta. CpaBHEHHE CBONCTB CIUPTOB B
TOMOJIOTHYECKOM psAy (pacTBOPUMOCTH B BOJIE, TOPEHUE, B3aUMOJIEHCTBUE ¢ HaTpueM). Bzaumoselictue
ruiepuHa ¢ HatpueM. [lomyyenue cnoxxubix a3¢upoB. KadecTBeHHast peakiivs Ha MHOTOATOMHBIE CITUPTHI.
KauectBennas peaknus Ha ¢enon (¢ xmopumom xkeneza (lll), PactBopumocts ¢enoma B Bome mpu
pasnuuHO# Temneparype. BeitecHenne genona n3 deHomnsta HaTPHUs YroJbHON KUCIOTOM.

JlabopaTopHble onbIThl. 1. PacTBOpeHHe riuuepuHa B BOAE M PEaKLUs €ro C THUAPOKCUIOM MEIU
(1. B3aumogeiictBre deHosma ¢ GPOMHOM BOJOH U C paCTBOPOM MIETOYH.

Anvoecudvl _u xemonwvl. Kiaccudukaius, CTPOCHHE WX MOJICKYJ, H30MEpHS M HOMEHKIATYpA.
OcoOeHHOCTH CTpOeHHUs  KapOOHWIbHOW rpynmbl. Dusnyeckue CBoWcTBa (opManpAeruia U ero
TOMOJIOTOB. XMMHYECKHE CBOMCTBA aJIbJICTUIIOB, OOYCIIOBJICHHBIC HAJIMYMEM B MOJICKYJIe KapOOHWILHOU
TpyNmbl aTOMOB (THIPHPOBAHKE, OKUCICHHEC aMMHAYHBIMH PAacTBOPAMH OKCHIAa cepedpa W THIPOKCHIA
meau  (1)). KauecTBeHHble peakiuu Ha anbAeruabl. Peakuus TOIUMKOHAEGHcAUUW (QeHona C
dbopmanbaerugom. OCOOEHHOCTH CTPOSHUS U XUMHUYECKUX CBOMCTB KETOHOB.

JemoncTpanuu. Peakius «cepeOpsHOTO 3epKaiay.

JlabopaTopHble onbIThl. KadecTBeHHBIE peakIMM Ha albAETUILI (C aMMHAYHBIMU PACTBOPAMHU
okcuga cepedbpa u rumpokcuaom meau (I1)). Okucnaenue crupra B ampaerua. IlonxydeHune W CBOMCTBA
KapOOHOBBIX KUCIIOT.

Kapbonosvie kucnomwvr. CTpoeHHE MOJEKYT KapOOHOBBIX KHCIOT M KapOOKCHIIBHOW T'pYIIIBI.
Knaccudukanus u HomeHKIaTypa KapOOHOBBIX KHCIOT. PU3NUYECKUE CBONCTBA KapOOHOBBIX KHUCIOT U UX
3aBHCHUMOCTB OT CTpOoeHHUs1 MoJieKys1. KapOoHoBBIE KUCIOTHI B Ipupoe. buosnornyeckas poiab KapOOHOBBIX
kucaoT. OOmme CBOMCTBA HEOPraHMYECKHX U OPraHMYECKUX KHUCIOT (B3aUMOJCHCTBHE C MeTaJUIaMHu,
OKCHJIaMH METaJIOB, OCHOBAaHUSIMH, COJISIMH). BinsiHuE yrieBogopoaHOTO paguKaia Ha CHITy KapOOHOBOM
kucnoTel. Peakumst stepuduxanuu, yciaoBus ee mpoBereHHs. OTHOOCHOBHbIE U MHOTOOCHOBHBIE,
HeTpeieNTbHbIe KapOOHOBBIE KUCIOTHI. OTAENbHBIC IPEACTABUTENN KUCIOT.

Cnooicnvle 3¢pupui. CTpoeHHE CHOXKHBIX 3(QHUPOB, H30Mepus (MEXKIIaccoBask M «yriIepOJHOTO
ckeneTa»). HoMeHkaTypa cinokHbIX 3¢upoB. OOpaTUMOCTh peakiuu dTepuPUKAIIH, THIPOITH3 CIOKHBIX
a¢upoB. PaBHOBecue peakiuu: sTepuduKaii- Tuapoiau3a; (GakTopsl BAUSIONINE HA THIPOIHU3.

Kupbi - cnoxHble 3(UpHI TIULIEpHHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOCHUE MOJIEKYII YKHUPOB.
Knaccudukanus xupoB. OMbIICHHE KUPOB, MMOJyYeHHUE MbUTA. MbLTa, 00BSICHEHHE WX MOIOIIMX CBOWCTB.
XKupsr B npupone. buonornueckas ¢ynkuus xupos. [lorarne 06 CMC. OObsicHeHHE MOIOIIUX CBOWMCTB
Mmbuta u CMC.




JdemMoHncTpanun. XuMHUYECKUE CBOMCTBA YKCYCHOM M MYpPaBbUHOW KHUCIOT. llomydeHue ciokHOro
a¢pupa. Komneknus macern.

JlabopaTopHble ombITbl. PacTBopuMOCTH XHpOB. J0Ka3aTe€abCTBO HENPEAEIBHOIO XapaKTepa
KUAKOTO kupa. OMbuIeHHE XUpOB. CpaBHEHME cBOMCTB Mbl1a 1 CMC.

Yaenesoovl. DTHIMONIOTUS Ha3BaHUS Kiacca. MoHO-, nu- U moiucaxapuabl. [IpencraButenu kaxmoin
rpynnsl. buonoruyeckas posib yriaeBooB. Mx 3HaueHue B )KU3HU YeJI0BeKa U 00IIeCTBa.

Momnocaxapuowvl. VIx knaccudukanus. ['ekco3pl 1 uX mpeiactaButend. [mokosa, ee ¢(uznyeckue
CBOICTBa, CTPOEHUE MOJIEKYJIbl. PaBHOBECUSI B pAacTBOPE TIIFOKO3bl. 3aBUCHUMOCTh XMMHUYECKHUX CBOWCTB
IJIIOKO3bl OT CTPOEHHUs MOJeKyabl. B3anmopeiictBue c¢ rugpokcugoMm wmenu(ll) mpu xomHaTHOMN
TEeMIlepaType U HarpeBaHUH, d3TepuuKalns, peakius «cepeOpsHOro 3epkaia», TUIpHpoBaHue. Peakuuun
Opo>KeHHs TJIOKO3bl: CIIUPTOBOTO, MOJOYHOKHCIOro. Itoko3a B mnpupoae. buosornueckas poib
TI0KO3bl. [[puMeHeHue TII0KO03bl Ha OCHOBE €€ CBOMCTB. DPYyKTO3a Kak M30MEpP TIItOK03bl. CpaBHEHUS
CTPOCHHUS MOJIEKYl W XHUMHUYECKHX CBOHCTB TIIOKO3bI U (GpykTo3bl. DpykTo3a B TpuUpoje U ee
OMoJIOTHYeCKasi POJIb.

Hucaxapuowvi. Ctpoenue, odmas (opmymna u npeacraBurenu. Caxaposa, JaKTo3a, MallbTo3a, HX
CTpoeHHEe U Ouonoruueckas poib. [ uaponus aucaxapuaoB. [IpoMbllIieHHOE MOJTY4YeHHE caxapo3bl U3
MPUPOTHOTO CHIPHS.

Ionucaxapuowr. O0m1as Gopmyna U MpeACTaBUTENHN: JEKCTPUHBI U TTUKOTEH, KpaxMmal, LeJUII0JI03a
(cpaBHUTENbHAs XapakTepucTuka). Dusmyeckue CBOMCTBA MOJMCAXAPUAOB. XHUMHUECKHE CBOMCTBA
nonucaxapuaoB. ['maponu3 monucaxapuaoB. KauecTBeHHass peakuus Ha Kpaxman. [lommcaxapunbsl B
npupojie, ux omosorndeckas poib. [IpuMeHeHHe mosiucaxapuJoB Ha OCHOBAHMM MX CBOWCTB (BOJIOKHA).
[lonatue 00 WCKYCCTBEHHBIX BOJIOKHaX. B3anmMonelcTBHE LEUIION03bl C  HEOPraHWYEeCKUMH U
KapOOHOBBIMU KHCJIOTaMU - 00pa30BaHUE CIIOKHBIX I(DUPOB.

JemoncTpanuu. B3aumonelictBue Tioko3bl ¢ ruapokcugoMm Mmenu(ll) 6e3 HarpeBanus u npu
HarpeBaHuu. Peakius «cepeOpsHOro 3epkayia» TIIOKO03bl. [ MIponau3 caxaposbl, IEUTI0NI03b U Kpaxmana.
Komnexnus BOJIOKOH.

JlaGopaTopHble ombIThl. B3anMoseiicTBHe TIIIOKO3BI M caxaposbl ¢ ruapokcumom wmemu(ll).
B3aumopeiictBue kpaxmana c iogom. O0pasiisl MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

A3omocooepicaujue opzanuveckue coeounenus (7 u).

Amunsi. Onpenenenne amMmuHoB. CTpoeHne amuHOB. Kiaccudukanms, u3oMepusi 1 HOMEHKIATypa
aMUHOB. AnudaTthyeckue W apoMaThdeckue aMuHbl. AHWwIMH. [lodydyeHune amMUHOB: aJIKWIMPOBAHHE
aMMHUaKa, BOCCTAHOBJIICHHE HHUTpPOCOeAMHEHUN (peakuuss 3uHWHA). DHU3UYECKHE CBONCTBA aMHHOB.
XUMHYECKHE CBOWCTBA AaMHHOB: B3aMMOJIEWCTBHE C KHUCIOTaMH H BOmoi. (OCHOBHOCTH aMHHOB.
['omosiornyeckui psx apoOMaTHYECKUX aMUHOB. B3aMMHOE BIMSHHE aTOMOB B MOJIEKYJaxX Ha IpuUMeEpe
aMMHaKa, amu(paTHIECKUX U ApOMAaTHIECKUX aMUHOB; aHUJIMHA, OCH30J1a U HUTPOOEH30171a.

Amunokuciomsi. COCTaB U CTPOEHUE MOJEKYJ AMUHOKHUCIOT, H30MEpUH. J[BOWCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHMCIOT M €€ MpUYMHBL. B3auMoaeicTBue aMUHOKHUCIOT C
OCHOBaHUSMHU, 00pa30BaHKE CIOKHBIX YPUPOB. B3anMoaeiicTBe aMUHOKUCIIOT C CHIILHBIMUA KHCIIOTAMHU.
OO6pa3oBaHue BHYTPUMOJIEKYISAPHBIX cojiel. Peakius monukoHAeHCalluu aMUHOKHCIIOT.

benxu - npuponnsie Ouomnonumepsl. [lenTuaHasl rpymnma aTOMOB W MENTHHAS CBS3b. llenTHibL
benku. [lepBuunas, BTopuyHas U TpeTUYHASI CTPYKTYPHI O0€IKOB. XMMHUECKHE CBOMCTBA OEJKOB: TOpEHUE,
JEHATYpalus, THIPOIN3, KAYeCTBeHHbIC peakuuu. buonorndeckue GpyHkimu OenkoB. 3HaUCHHE OEITKOB.
YeTBepTHUHas CTPyKTypa O€JIKOB Kak arperanus OEJKOBBIX M HEOENKOBBIX MoJekya. [nobanbHas
npobnema 6enxoBoro rojofanus u nytu ee pemenus. [lonstue JIHK n PHK. Ilonarue o Hykneoruze,
NUPUMUIMHOBBIX W IMYPUHOBBIX OCHOBaHUsX. llepBuuHasi, BTopuuyHas u TpetuuHas cTpykTypsl JIHK.
buonornueckas pons JJHK u PHK. ['enHast urxeHepust 1 OMOTEXHOJIOTHS.




JdemoncTpanuun. OnbITE ¢ METHJIAMHUHOM: TOPEHHUE, IEJI0YHbIE CBOMCTBAa pacTBopa. OOpa3oBaHue
coneil. BzaumopeiicTBre aHUINHA C COMSIHON KUCTIOTOM 1 ¢ OpoMHOM Booi. OKpacka TKaHW aHUJIMHOBBIM
KpacureneM. JlokazatenbCcTBO Haau4usl (YHKIIMOHAIBHBIX TPYIIT B PACTBOPAX aMUHOKHUCIIOT. PacTBopeHue
u ocaxxaeHue 6enkoB. Jlenarypauus 6enxo. Komnexus «BogokHay.

JlabopaTopHbie onbIThbl. 1.00pa3ibl CHHTETHUYECKUX BOJIOKOH. 2. PacTBopeHue O€lIKOB B BOJE.
Koarynsmus sxenatuna cnuproM. 3.1[BeTHble peakiyu 6enkoB. 4.O0HapyxeHre 6eaKa B MOJIOKE.
IpakTnyeckas padora. Penienue sKkcriepuMeHTa IbHbIX 3a1a4

Xumus u scusus (9 u).

[InacTmacchl ¥ BOJIOKHA.

[lonstue o (epMeHTaX Kak O OMOIOTHYECKUX KaTaIM3aTopax OelKoBOM mpupoasl. OCOOCHHOCTH
CTPOEHHUS M CBOMCTB B CpPaBHEHUM C HEOpPraHMYECKMMHM KaTajau3aTopamMu. 3HaueHUE B OHOJIOTUU U
npuMeHeHue B mpomblinuieHHocTH. Knaccudukanus ¢epmeHToB. OCOOEHHOCTH CTPOCHHUS M CBOMCTB
(hepMEHTOB: CEIEKTUBHOCTD 1 3((PEKTUBHOCTB.

[Tonstue o BuTamuHax. Mx xinaccudukaims u obo3Hauenue. [Ipodunakrnka aBUTAMUHO30B.

[lonsatue o ropMoHax Kak OWOJIOTMYECKHM AKTHUBHBIX BEIIECTBAX, BBIMOJHSIOIIUX SHIOKPUHHYIO
PETYISINH, KU3HEACITSIIEHOCTH OPTaHIU3MOB.

[lonatue o nexkapcTBax Kak XMMHUOTEpANEBTUUECKUX MpernapaTax. [ pymiibl JekapcTB: cyiabhaMuibl,
AHTUOMOTHKH, acUpUH. be3omacHbie croco0bl MPUMEHEHHSI JICKaPCTBEHHBIX (HOPM.

IIpakTn4yeckas padora. PaciozHaBaHue miacTMacc U BOJIOKOH.



3. TemaTuueckoe NJTAaHUPOBAHHUE C YKa3aHHEM KOJHYECTBA YaCOB, OTBOAUMbBIX Ha

OCBOECHHE KAXKI0W TeMbI

Ne Tembl ypokoB K-Bo pum. dakT. 1ara
4acoB CPOKH
Beenenue. 1
1 IIpeomem opeanuyeckou xumuu. 1
CTpoeHne OpraHu4YecKuX COeAUHEHHI. 5
2 Teopusi cmpoernus opeanuneckux coedunenuil. Mzomepust. 1
3 Teopusi cmpoernus opeanuieckux coedunenuil. Mzomepus. 1
4 Knaccugurxayus v  nomenxknamypa  opeanuueckux 1
coeOuHeHUll
5 Knaccugpurayus peaxyuii 6 opeanuueckou xumuu 1
6 Knaccugpurayus peaxyuii 6 opeanuueckou xumuu 1
Yr1.1eBO10POIbI. 28
7 Ilpedenvuvie  yenesodopoovl.  Anxamvi.  CmpoeHue 1
anxkanos. Homenxnamypa ankanos.
8 Lomonozu u uzomepvi AIKAHOB. 1
9 Cocmaenenue hopmyn 20M010208 U U30MEPOE AIKAHOB. 1
10 | Qusuueckue u xumuyeckue c80UCMBA ANKAHOS. 1
11 | Ilonyuenue u npumenenue aiKaHos. 1
12 | Dmunenosvie yenesooopoovi. Cmpoernue. Homenxnamypa. 1
13 | I'omonozus u usomepus arkenos. 1
14 | Qusuueckue u xumuueckue c60UCMEA AIKEHOS. 1
15 | Ilonyuenue ankenos u ux npumeHeHue. 1
16 | Ankamwi. Anxenul. 1
17 | Konmponvnasa paboma Ne I no meme «Anxanvl. AnkeHwly. 1
18 | Juenosvie yeneso0opoosi. 1
19 | Kayuyku. 1
20 | Ayemunenosvie Y21e8000p00bL. CmpoeHnue. 1
Homenxnamypa.
21 | Ankunol. I'omonoeus. Hzomepusi. 1
22 | Qusuyeckue u XumuyecKkue c80UCMBa AIKUHOS. 1
23 | Ionyuenue u npumenenue aiKUHOS. 1
24 | Apomamuueckue yenes000poobl. 1
25 | Apomamuueckue y2ne8000poobi. 1
26 | Ilpupoomnwiii 2az kak UCMOYHUK Y2le8000PO008. 1
27 | Hegbmv u nonymuolii nepmsinoul 2as. 1
28 | Kamennouii yeonn 1
29 | Pewenue xumuueckux 3a0a4 no meme « Y2nes000poobly. 1
30 | Pewenue xumuueckux 3a0ay no meme « ¥Y2n1e6000poobviy. 1
31 | Pewenue xumuueckux 3a0ay no meme « Y2n1e6000poobiy. 1
32 | Muozoobpasue yene6o0opooos. 1
33 | Venesooopoowi. 1
34 | Konmponvras paboma Ne2 no meme « ¥Y2n1e6000poovi» 1
Kucaopoaconepsxamme opranudeckie coeIMHEeHus. 20
35 | Cnupmuoi. Cmpoenue  MmonexyI, usomepust u 1
HOMEHKAamypa.
36 | Ceolicmea cnupmos. 1
37 | llonyyenue u npumenenue cnupmos. Iyoumenvroe 1
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deticmeaue CNUpmos8 Ha OP2aHU3M.

38 | Muocoamommbvie cnupmol. 1
39 | @enon. 1
40 | Cnupmul u ¢penonvi. 1
41 | Anvoecuoul. 1
42 | Csoticmea u npumeHenue anib0e2udos. 1
43 | Ilpumenenue u nonyuenue anb0ecudos. 1
44 | Kapbonosvle Kuciomol. 1
45 | Ceoticmea kapOOHOBLIX KUCIOM. 1
46 | Ilonyuenue u npumenenue KapOOHOBLIX KUCION. 1
47 | Cnoorcrvle aghupuol. Kupeoi. 1
48 | Venesoowi. 1
49 | Venesoowi 1
50 | Pewenue 3adoau no meme «Kucrnopoocooeporcawue 1
op2anuyecKue cOeOUHeHUsL)
51 | Pewenue 3aoau no meme «Kucrnopoocooepocawue 1
OpeaHuyecKue COeOUHEHUsLY
52 | Pewenue 3adau no meme «Kuciopoocodepaicawjue 1
opeanuyecKue CoeOUHeHUs)
53 | Kucnopoocooepoicawue opeanuueckue coeOUHeHUsl. 1
54 | Konmponvras paboma Ne 3 no meme 1
«Kucnopoocooeporcawue opeanuieckue coeOuHenus»
A3oTcoep:kaniyue OpraHuveckne coeTMHeHusl. 14
95 | Amunel. 1
56 | Anunun 1
57 | benxu. 1
58 | Hykneunosbvle Kuciomol. 1
59 | A3omcodepoicawyue opeanuieckue coeOuHeHusl. 1
60 | I'enemuueckas c6a3b6 MeHcOy KIACCAMU OP2AHUYECKUX 1
coeouHeHull.
61 | Ilpakxmuueckas paboma Ne] «Pewenue 1
IKCHEPUMEHMATILHBIX 3A0AYY
XuMus U KU3Hb 9
62 | Ilnacmmaccwl u 8onokHa 1
63 | Ilpakxmuueckas ~ paboma Ne?2 «Pacnosnasanue 1
NAACTMACC U 80JIOKOHY
64 | @epmenmol 1
65 | Bumamunol 1
66 | Iopmonsi 1
67 | Jlekapcmeenuvie cpedcmaa. 1
68 | Xumus opeanuueckux coeounenuil 1
69 | Xumus opeanuueckux coeounenutl 1
70 | Konmponvuas paboma Ned no meme «Opeanuueckas 1

XUMUA)




