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TpeOoBanus Kk pe3yJbTaraM yCBOeHHUs1 ydeOHOro marepuaJa xumun 10 kiacca

B pesynomame uzyuenus xumuu Ha npohuibHOM YpoGHe YUEHUK 00IHCEH
3HATH/IOHUMATH

1. sasxcneiimue xumuueckue nonamuA: BEECTBO, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TETIOBOH 3(h(heKT peakiiuu, CKOPOCTh XUMUUECKOH peaKIiu, KaTaaus,
XMMUYECKOE paBHOBECHE, YIIIEPOIHBIN CKeNeT. PyHKIIMOHAIbHAS TPYIINa, H30MEPHsL, TOMOJIOTHS:

2. OCHO6HblEe 3aKOHbL XUMUU: COXPAHEHUS MACChI BEIECTB, TIOCTOSIHCTBA
COCTaBa, NEPUOINMYECKUN 3aKOH,

3. ocHoenble meopuu xumuu: XUMHYICCKOMN CBA3H, CTPOCHUSA OPIraHNYCCKUX COCIUHCHNH.

4. eaxcheiniuiue eeujecmea u Mamepuaibl: METaH, STUICH, alleTUIICH, OEH30JI, TAHOJI, KUPHI, MbLJIA,
TJIFOK03a, caxapo3a, KpaxMal, KJIeT4aTKka, OeJIKH, UCKYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA,
Kay4yKH, TIJIaCTMAcCCHhI,

yMeTh:
1. Ha3vieamp: V3yueHHBIE BEIIECTBA M0 «TPUBUAIBHON» UM MEKyHApOJHOM HOMEHKIATYpeE,

2. onpeodensimsb: BaJICHTHOCTh M CTENICHb OKHCICHUS XUMUICCKIX JJIEMEHTOB, THIT XHMHYECKOH CBS3U B
COCAMHCHUAX, 3apsa]] MOHA, MPHUHAJJICKHOCTH BCUICCTB K pa3JIMYHBI KJIaCCaM OpPraHu4€CKuX
COCIUHCHMIA,

3. xapakmepuszoeamas: O6H_[I/Ie XUMHYECKHE CBOMCTBA OpraHn4eCKuXx COCANHCHHUHN, CTPOCHUEC U
XUMHWYECKHE CBOMCTBA HN3YYCHHBIX OPraHUYCCKHUX COCANHCHUU,

4. 00vaAcCHAMDB: 3aBUCHUMOCTH CBOMCTB BCIICCTB OT X COCTaBa U CTPOCHUA,
5. BBHINOJIHAMb XUMUYECKUTL IKcnepumernm 110 paCliO3HaBaHUTIO BayKHEHIITNX OpraHn4€CKuUX BCHICCTB,

* NP060OUmMb: CAMOCTOSITEIIHLHBIM MOMCK XUMUUYECKOW MH(POPMAIIUU C UCTIOJIB30BAaHUEM Pa3TUIHBIX
HMCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IJaHUH, KOMITBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB MHTEpHET);
HCII0JIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHH JIJIs1 0OpaOOTKHU U Mepeaadn XMMUIECKON HH(OpPMAIUHU U €€
MIPEACTABJICHUS B PA3IUYHBIX (JOpMaX;

HCI0JIb30BATH NMPUOOPETEHHbIE 3HAHUS U YMEHUSA B MPAKTHYECKOM AeSITeJIbHOCTH Y NMOBCEHEBHOM
JKU3HH IS

* 00BsACHEHUS! XUMUYECKUX SBICHUH, MPOUCXOAAIINX B IPUPOJIE, OBITY M HA MPOU3BOJICTBE:

* OINPEJEIICHHS] BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX MPEBPALLICHUN B Pa3JIMUHBIX YCIOBUSIX U OLEHKU UX
OCJICACTBUMN:

* 3KOJIOTMYECKH I'PaMOTHOTO MOBEICHUS B OKPYKAIOLIEH Cpee;

1. OLCHKHU BJIUAHUA XUMHUYICCKOI'O 3arpA3HCHHA OKPYDKaIOHJCﬁ Cpcabl Ha
OpraHu3M 4YCJIOBCKA U APYI'HUE€ JKUBbBIC OPIraHU3MBbI;

2. 6e30MacHOro OOpAIIEHHUs C TOPIOYMMH U TOKCHYHBIMH BEI[ECTBAMH,
71a60PaTOPHBIM 000PYIOBaHUEM;

3. MPUTOTOBJICHUA PAaCTBOPOB 3aJJaHHOM KOHIOCHTpAaluu B 6I>ITy 1 Ha MPOU3BOACTBE;

4. KpUTHYECKOH OIIEHKH JJOCTOBEPHOCTH XMMHUUECKOH MHpopMarmu,
MOCTYNAIOIIENH U3 pa3HbIX UCTOYHHUKOB.

B paGoueii mporpamme B paznene «Ilnanupyemble pe3yabTaTbl 00yueHHs» IPOABUHYTHIA U TBOPUECKHMA
YPOBHH YCBOEHHsI 0003HaUEHBI KYPCUBOM, a TBOPUECKUI U KUPHBIM HIPUPTOM.



IIpexycMoOTpeHO OBJIaJIeHNE CAeTYIIMMH KOMIETEHI[USIMU:
o y4eOHO-II03HABATEIHHOM,
o KOMMYHHUKAaTHBHOW,
o uH(pOPMAIIMOHHOM,
o pedIIeKCHBHOM,
o JUYHOCTHOTO CaMOPa3BUTHSI,
o0 CMBICIOIIOMCKOBOM,

o TpodeccHoHATBHO-TPYI0BOTO BBIOOPA.



Conepxanue nporpammsbl 10 KIIACC (OPTAHUYECKASA XUMMUAA)

(2 u 6 Hedenro; 6cezo 68 u)

Tema 1. Beenenue (4 u)

[Ipenmer oprannueckoit xumuu. OCOOEHHOCTH CTPOEHHUS U CBOMCTB OPraHUYECKUX COCAUHEHUN. 3HaUCHHE
U POJIb OPraHNYEeCKON XMMHMH B CUCTEME €CTECTBEHHBIX HaYK U B )KM3HU oO1iectBa. KpaTkuil ouepk ucropuu
pa3BUTHUS OPTaHUYECKON XUMUHU.

[Ipennocelaky co3AaHNs TEOPUU CTPOCHHUS: TEOPUS PAIUKAIOB U Teopus TUNOB, padoTsl A. Kekyie, O.
Opanknanga u A. M. byrneposa, cbe3n Bpaueil u ectecrBoucneiTareneil B r. [lneiiepe. OcHoBHBIE
ITOJIOKEHUS TEOPUM CTPOCHUS OpraHudecKux coennHeHnii A.M. bytiepoBa. XuMH4ecKkoe CTPOCHUE U
CBOMCTBA OpraHMYECKHUX BelecTs. Mi3omepus Ha npumepe H-OyraHa U n300yTaHa.

DneKTpoHHOE 00J1aK0 M OpOUTaNb, UX (POPMBI: S U p. DIAEKTPOHHBIE U JEKTPOHHO-Tpaduueckue GopmyIibt
aToMa yriepojia B HOpMaJIbHOM U BO30YXKICHHOM COCTOSIHHSIX. KoBasleHTHast XUMHUYeCKast CBSI3b U e
pasHoBHIHOCTH: SUP. Bomopoanas cBsi3p. CpaBHEHHE OOMEHHOTO M JOHOPHO-aKIIENTOPHOTO MEXaHN3MOB
00pazoBaHus KOBAJICHTHOM CBSI3H.

TlepBoe BaleHTHOE COCTOSIHHE — SP°-THOPHIM3AINA — Ha IPUMEpPe MOJIEKyIbl METAHA M APYTHX aJTKaHOB.
BTopoe BaleHTHOE COCTOSHHE — Sp’~THOPUAN3AIKS — Ha TPUMEPEe MOJIEKY/IBI dTHIeHa. TpeThe BaleHTHOE
COCTOSIHUE — SP-THOpHAN3aLMs — Ha IpUMepe MOJIEKYbl-alleTHiIeHa. ['eomeTpus MoJieKy
PaccMOTPEHHBIX BEIIECTB M XapaKTepUCTHKA BUJOB KOBAJIEHTHON CBs3M B HUX. Moaens ['minecniu st
00BsICHEHUS B3aUMHOTO OTTAJIKMBaHUsI THOPUIHBIX OpOUTANIEH U UX PACIIONO0KEHHS B IPOCTPAHCTBE C
MHUHHUMYMOM DHEPTHH.

JdemoncTpaunu. Koiekius opraHiu4ecKux BEECTB, MATEPUAIIOB M MU3JIEIUI U3 HUX. Moaen MOJIeKy
CH4 u CH30H; CoH2, CoHs 1 CsHs; H-OyTana n n3o0yrana. B3aumoielicTBre HaTpus ¢ TAaHOJIOM U
OTCYTCTBHE B3aUMOJICHCTBHSI C TUATUIOBBIM dhupom. Kosutekius moJaumMepoB, IPUPOIHBIX U
CUHTETHYECKUX Kay4dyKOB, JICKAPCTBEHHBIX IpenaparoB, kpacurenei. [llapocTepkHeBbie 1 00BEMHBIE
moenu moJiekyn Ho, Clz, N2, H2O, CHa. IllapocrepxkaeBbie u o0bemubie Moaenu CHa, C2Ha, CoHo.
Mogenb, BRITTOTHEHHAS U3 BO3IYIIIHBIX IIIAPOB, JEMOHCTPUPYIOIIAs OTTAIKUBAaHUE THOPUIAHBIX OpOUTAIICH.

Tema 2 Crpoenue u kiaccupukanms OPraHNnYecKnx coeuHenni (7 u)

Knaccugukanus opraHiuecKux COSIMHEHUH 110 CTPOSHHIO «YTJIEPOJIHOTO CKEJIETay: allHKINYCCKHE
(ayIKaHBI, AJIKEHBI, AJTKUHBI, aJTKaIMCHBI ), KapOOIMKINYeCKUe (IMKIIOATIKaHbl M apEHBI) U
rereporkinyeckre. Kinaccuukariysi opraHM4ecKux coeIMHEHHH 10 (QyHKIIMOHAIBHBIM TPYIIIIaM: CIIUPTHI,
(beHOoIIBI, POoCcThie 3PUPHI, aTbACTH/IbI, KETOHBI, KAPOOHOBBIE KMCIIOTHI, CIIOKHBIC 3(DUPBHI.

Howmenknatypa TpuBuanbsHas, paunoHanbHast 1 MFOITAK. PanmonanbHas HOMEHKIaTypa Kak
npenmectBeHHUK HoMeHKIaTypsl MIOITAK. ITpuniuns! o6pazoBaHus Ha3BaHUM OPraHUYECKUX
coequnenuii no MIOITAK: 3amernienusi, poJloHa4aaIbHON CTPYKTYpPBI, CTAPIINHCTBA XapaKTEPUCTUIECKUX
rpynn (aagpaBUTHBIM NOPSAAOK).

CTPYKTypHafI HU30MEpUA U €€ BUIBI: U30OMEPUA «KYTIJICPOAHOT'O CKEIIECTA», H3OMEPHS IMOJIOKCHUA (KpaTHOﬁ
CBA3HU U (I)yHKHHOHaHBHOﬁ prr[l'lbl), MCKKJIACCOBAast NU30MCpPUs. HpOCTpaHCTBCHHaSI HU30MCEpUA U €€ BUIbIL:
TrCOMETPHUUYCCKAA U OIITUYCCKAsL. buonorndyeckoe 3HaueHHE ONTUYECKOM H30MCpHH. OTpa)KeHI/IC
0CcoOeHHOCTEH CTPOCHUA MOJICKYII TCOMCTPHUYCCKUX U OIITUICCKHUX U30MCPOB B UX HA3BAHUAX.



Jemoncrpanuu. O6pa3isl IpeAcTaBUTENeH pa3IMYHbIX KJIAaCCOB OPraHMUECKUX COCMHEHUH U
[IApOCTEPKHEBBIE MIT 0OBEMHBIE MOICH UX MoJIeKyl. Tabnuubl «Ha3BaHue ankaHOB M aJIKUIBHBIX
3aMmectuTenei» U «OCHOBHbBIE KIacChl OPraHUYECKUX coennHeHuiy. [llapocrep:kHeBble Moaenu
OpPraHUYECKUX COCIMHEHUM Pa3JINYHbIX KJIaccoB. Moaenu MOJIEKyl H30MEPOB Pa3HbIX BUJIOB H30MEPHUHU.

Tema 3 XuMHYecKHe peakKli B Oprannyeckoi xummnu (3 u)

Ilonstue o pCaKknuAX 3aMCIICHUS. FaJIOFGHI/IPOBaHI/Ie AJIKaHOB U apCHOB, [ICTOYHOM TuapoIn3
raJJorcHaJIKaHOB.

ITonsarue o pCaKknusaX NpuCOCANHCHUA. FI/IIIpI/IPOBaHI/Ie, TUAPOTaJJOr€HUPOBAHUC, TAJIOTCHUPOBAHUC.
PeaKIII/II/I MOJIMMEPHU3alIU U TOJIUKOHACHCAIIUH.

[TonsaTue o peakusax oTHIEIIICHUS (SMUMUHUPOBaHUs). JleruapupoBanue ankaHoB. [lerunparaius CoupToB.
JeruapoxnopupoBaHre Ha MPUMEPE TATOT€HATKAHOB. [IOHATHE O KPEKUHTE€ AIKAHOB U JICTIOJUMEPHU3ALINHT
ITOJIMMEPOB.

Peakuuu nzomepuzamum.

['oMonuTHYeCKUI U TeTepOIMTUYECKHI pa3pblB KOBAJIECHTHOW XUMHUYECKOH CBSI3U; 00Opa3oBaHue
KOBAJIEHTHOM CBSI3U 10 IOHOPHO-aKLIENTOPHOMY MeXaHu3My. [IoHsATHE 0 HyKIIeoduie u snexTpodue.
Knaccudukanus peakiuii no THUILy pearupyrommx 4acTull (Hyki1eoGuIbHbIe U 3IeKTPOPHUIIbHBIE) U
MIPUHINITY U3MEHEHMS COCTaBa MOJIEKYJIbl. B3auMHO€E BIMSHUE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX
BemecTB. IHIyKTUBHBIN U Me3oMepHbIH 3ddekTsl. [IpaBuno MapkoBHUKOBA.

PacuerHnble 3a1auun. 1. Beruncienue BpIxoJa NpoayKTa peakiiui OT TEOPETUYECKH BO3MOXKHOTO. 2.
KomOunmpoBaHHbIE 3a1a9H.

JemoncTpanuu. B3psiB cmecu metana ¢ xjopom. ObeciiBeunBaHrne OPOMHOM BOJIBI ATHJICHOM U
anetusieHoM. [lTonydyenue dhenomopopmanpaeruaHoi cMoutbl. Jlenmomumepusanus moaudTuiieHa. [lomydenne
STUJICHA M 3TaHoJa. KpekuHr kepocuHa. B3pbIB rpemyuero rasza. ['opeHne MeTana Uiy mpornano0yTaHOBOM
cMecH (M3 ra30BOM 3aKUraliki). B3pbIB cMecu MeTaHa Wi MpONaHOOyTaHOBOM CMECH C KHCIIOPOI0M

(BO3IyXOM).

Tema 4 Yraesogopoasl (26 u)
[Tonsitre 06 yriaeBomopoaax.

Ilpupoonsie ucmounuku y2neeo0opooos. Hegto u ee npompliiuieHHas nepepadotka. OpakiimoHHast
MePErOHKa, TEPMUYECKUI U KaTaTUTUYECKU KpeKuHT. [IpupoaHbIil ra3, ero coctaB u MpakTUYECKOe
ucnosib3oBanue. Kamennsiii yrons. KokcoBanue kameHHoro yrist. [IpoucxoskaeHue mpupoaHbIX
HMCTOYHUKOB yIJIEBOJIOPOIOB. PubopMUHT, ankuinupoBaHue U apoMaTH3alus HeTeIpOayKTOB.
DKOJOTUYECKHE aCMIeKThI T00bIYH, IepepaboTKU U UCTIOIb30BAHUS MOJIE3HBIX HCKOTTAEMBbIX.

Ankanwr. 'omonornueckuii psa u odmas Gpopmyna ankaHoB. CTpoeHHE MOJIEKYIbI METaHa U JPYrHX
ankaHoB. M3omepus ankaHoB. PU3MUECKHE CBOMCTBA alKaHOB. AJKaHbl B npupoae. [IpoMelineHHbIe
crocoObl NOJTYYEHUs: KPEKHHT aJIKaHOB, (hpaKIMOHHAs eperoHka Hedtu. JlabopaTopHblie criocoObl
MOJTy4EHHUs AJIKAHOB: CUHTe3 Bropia, nekapOokcuinpoBaHue coieil KapOOHOBBIX KUCIIOT, THAPOJIN3 KapOu aa
amoMuHMs. Peakuyu 3amenienus. ['opeHue alkaHoB B pa3InYHbIX YCIOBUAX. TepMHUECKOE pa3sIOKEHUE
ankaHoB. M3omepusanus ankaHoB. [IpuMeHenne ankaHoB. MexaHU3M peakMM pajuKajJbHOTO 3aMEIECHNUS,
ero craauu. [IpakTiueckoe NCHOIb30BaHNE 3HAHUI 0 MeXaHU3Me (CBOOOHO-paIMKAIbHOM) PeaKLuil B
MpaBUJIaX TEXHUKH O€30MaCHOCTH B OBITY U HAa IPOU3BOJICTBE.



Ankenwt. 'omonorudeckuit psa u odmas popmyina ankeHoB. CTpoeHHe MOJISKYJIbl ATUJICHA U IPYTUX
aJIKeHOB. M30Mepust alIkeHOB: CTPYKTYpHAsi ¥ MpocTpaHcTBeHHAs. HoMeHkmatypa u ¢pusndeckue CBOWCTBA
asikeHOB. [losyueHne 3TUIIEHOBBIX YIJIEBOIOPOOB U3 aJIKAHOB, FAJIOr€HAIKaHOB U criupToB. Ilonspusanus
T-CBSA3H B MOJICKYJIaX aJIkeHOB Ha mpumepe nporeHa. [lonarue 06 nnaykruBaoM (+l) apdexre na mpumepe
MOJIEKYJIBI IpoTieHa. Peakuy npucoequHenus (raloreHupoBaHue, TUAPOraJoreHUPOBAHUE, THIPATAIIHS,
THJIpUpOBaHue). Peakiny oOKUCIEeHHs U TTOIMMEpU3alui ankeHoB. [IpuMeHeHne ankeHoB Ha OCHOBE MX
CBOMCTB. MexaHU3M peakluu 3IeKTPOPHILHOTO MPUCOSAMHEHUS K ankeHaM. OKUCIIeHHE aJKeHOB B
«MSATKUX» U <OKECTKHX» YCIOBHSIX.

Ankunet. T'omonoruaeckuii psa ankuHoB. O0mas popmyna. CTpoeHHe MOJIEKYIbI alleTHIIeHa U APYTHX
anknHOB. M30mepus ankuHOB. HOMEHKIaTypa aleTHIIEHOBBIX yriieBo10po10B. [lomydeHue ankuHoB:
METaHOBBIN U KapOuAHbBIN criocoObl. du3nuecKre CBOCTBA aJKUHOB. Peakiuu npucoeMHeH s :
raJloreHMpPOBaHUE, THAPOTAJIOTeHUPOBaHue, TuapaTanus (peakuus Kydeposa), ruapupoBanue.
Tpumepu3zanus aneruneHa B 0enzoin. [Ipumenenne ankuHoB. OkuciaeHue ankuHoB. OcoOble CBOMCTBA
TEPMUHAITBHBIXAJIKHHOB.

Anxaouenwt. O6mas Gopmyna ankaaueHoB. Ctpoenne MoJekyil. M3omepust 1 HOMEHKIIATypa ajikaJueHOB.
®dusnyeckre CBOKMCTBA. B3anMHOE pacmnoiokKEeHHE T-CBSA3€M B MOJIEKYJIaX aJIKaJIMCHOB: KyMYJIUPOBAHHOE,
COTIPSDKEHHOE, N30JUpOoBaHHOE. OCOOCHHOCTH CTPOCHHS COTIPSKEHHBIX aTKaTUEHOB, UX MOJTyICHHE.
AHaJIOTHs B XMMUYECKUX CBOMCTBAaX aJIKEHOB U alikaJneHOoB. [lonmnmepuzanus ankaaueHoB. HarypainbHblii n
CUHTETHYECKUN Kayuyku. Bynkanuzamus kaydyka. Pesuna. Paboter C.B. JlebeneBa. OcoOEHHOCTH peaKIiuii
MIPUCOEAMHEHUS K aJTKaJueHaM C COTIPSKCHHBIMHU TT-CBS3SMHU.

Huknoankanet. IloHsTHE O MUKIIOATKAHAX W UX CBOWCTBaX. ' oMoornveckuit psa u odmias hopmyna
nukinoankanoB. Hanpspxenue mukina B CaHe, C4Hg 1 CsHio, kornpopmanmu CeHio. M30Mepus nukioankanoB
(0 «yTrIepoJHOMY CKENETY», YUc-, MpaHc-, MEXKIaccoBas). XMMHUECKHUE CBOMCTBA IMKJIOAIKAHOB:
ropeHue, pa3jioxeHue, paJuKalbHOe 3aMelleHue, nzoMepusanus. OcoOble CBOMCTBA IUKJIONPOIaHa,
UKJIO0yTaHa.

Apenwl. bensou kak npeacTaBuTeNb apeHoB. CTpoeHre MoJeKyIbl OeH3051a. COnpsDKEHHUE TT-CBI3CH.
N3omepust 1 HOMEHKIIaTypa apeHoB, UX mojydeHue. ['omosoru 6en3ona. Biusane 00koBOH 11enu Ha
AIIEKTPOHHYIO MJIOTHOCTh CONPSDKEHHOTo M-001aKa B MOJIEKYJIaX TOMOJIOrOB O€H30J1a Ha IPUMEpPE TOJyoJIa.
XuMuyeckue cBoiicTBa OeHsona. Peakiuy 3amenieHus ¢ yuactueM O€H30J1a: TaJJOTeHUPOBAaHUE, HUTPOBAHUE
u ankwirpoBanue. [Ipumenenue 6eH3oi1a 1 ero romoJioroB. PanukansHoe xnopupoBaHue OeH30.1a.
MexaHu3M | yCIIOBUS MIPOBEICHUS peaklUuy pauKaIbHOro XJIopupoBaHus OeH3ona. Katanutuueckoe
ruipupoBanue 6eH3o1a. MexaHu3m peakluid AIeKTPOPHIBHOTO 3aMEIICHUS: TAIOTeHUPOBAHUS U
HUTPOBaHUA OEH30J1a ¥ €ro roMoJIoroB. CpaBHEHHE PEaKIIMOHHON CIOCOOHOCTH O€H30J1a U TOJIyoJia B
peakuusx 3amenieHus. OpueHTupyrouiee aectsue rpymnmnsl atoMoB CHz— B peakuusx 3aMerieHus ¢
yuactueM Toiyosia. Opuentantsil u |l poga B peakiusax 3aMelieHus ¢ yuacTueM apeHoB. Peakiiuu 60KOBBIX
Henei alkuiOeH30JI0B.

PacuerHnbie 3anaun. 1. Haxoxaenune MonekymsipHOi GopMysIbl OPraHuYecKoro COSAMHEHHUS M0 Macce
(00Bemy) mpoaykToB cropanus. 2. HaxoxaeHue MoJekyaspHoi (opMyIibl BEIIECTBA MO €r0 OTHOCUTENbHOM
TJIOTHOCTH U MacCOBOM JI0JI€ AIIEMEHTOB B coeMHeHusX. 3. KoMOuHupOBaHHbIE 3a/1a4H.

HMemoncrpanun. Komnexius «[Ipupoanbie HCTOUHUKH yriieBo1opoAoB». CpaBHEHHE MTPOLIECCOB TOPEHUS
HedTH U npupoaHoro raza. O6pazoBaHue HEPTAHON IUIEHKU Ha MMOBEPXHOCTH BOJIbl. KaTamuTuueckuii
KpeKkuHT napaduHa. PactBopenue napaduna B OeH3MHE U UCTIApEHHUE PAcTBOPUTENS U3 cMecH. [lnaBnenue
napaguHa 1 ero OTHOIIEHHUE K BOJie (pacTBOpEHHE, CpaBHEHHE IUIOTHOCTEH, cMaunBaHue). Paznenenue
cMecu OEH3MH — BOJIa ¢ IOMOIIBIO IETUTEIbHON BOPOHKH.

HOHy‘IeHI/IC MCTaHa U3 alecTaTa HATPHUA U THAPOKCH A HATPUS. Mogenu MOJICKYJ aJIKAHOB —
IIapoOCTCPIKHCBBIC U 00bEMHEIE. FOpCHI/Ie MECTaHa, HpOHaHO6YTaHOBOﬁ CMECH, Hapa(l)I/IHa B YCJIOBUAX



n30BITKA M HEOCTaTKa KUCIOpoaa. B3pbIB cMecu MeTaHa ¢ Bo3ayxoM. OTHOIIEHHE METaHa,
ponaHoOyTaHOBOW cMecH, OeH3nHa, napaduHa K OpOMHON BOJIE U pacTBOPY IlepMaHraHata Kaiaus. B3psiB
CMecH METaHa M XJIOpa, MHUIIMHPYEMBbIi ocBelienneM. Boccranosnenue oxkcuaa meau (1) mapadunom.

[lapocTepkHeBbIE U 0OBEMHBIEC MOACTH MOJIEKYJ CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB.
OO0BeMHBIE MOJIeNT MOJIEKyYIT ankeHoB. [loyuenune atena u3 stanona. OOecIBeUMBaHUE STCHOM OPOMHOM
Bo/ibl. O0ecIBEUMBaHKUE 3TCHOM PAacTBOpa NepMaHraHara Kanus. ['opeHue sTeHa.

[Tonyuenue anerunena u3 kapobuaa kanpuus. Pusznyeckue cpoiicTBa. BanmopeiicTeue aneTuieHa ¢
OpoMHOIT BoIoH. B3anMoaelicTBre alnjeTriieHa ¢ pacTBOPOM IepMaHraHaTa Kanus. ['opeHue arneruieHa.
B3anmMopelicTBre alieTHIICHa C paCTBOPOM COJIM MEIU HITH cepedpa.

Monenu (ImapocTepKHEBbIC U 00BEMHBIC) MOJICKYJ AJIKATUCHOB C Pa3IMYHBIM B3aUMHBIM PACIIOJIOKECHUEM
n-cBs3eil. Jlenonmmepusanus kaydyka. Mojenu (mapocTepKHeBbIe B 00bEMHBIE) MOJICKYIT aJIKaIMEHOB C
Pa3IMYHBIM B3aUMHBIM PACTIOJIOKEHUEM T-CBs3ei. Koarysmust Miie4HOTO COKa KayqIyKOHOCOB (MOJIOYAs,
0JTyBaHYMKOB WIH (PUKycCa).

[ITapocTep>kHEBBIE MOJEIN MOJIEKYJ IMKJIOATKAHOB U aJTKeHOB. OTHOIIIEHUE ITUKJIOTEKCaHa K PacCTBOPY
TepMaHraHaTa Kajaus u OpOMHO BoJIE.

HlapocTepkHeBble 1 00BEMHBIE MOJIETN MOJIEKYJI O€H30J1a U €ro TOMOJIOTOB. Pa3nenenne ¢ moMoIbio
NeNUTENbHOW BOPOHKU cMecH O0eH3011 — BoJa. PacTBopeHune B 6eH30J1€ pa3InyHbIX OPraHUYECKUX U
HEOpPraHUYecKUX (HarpuMep, cepbl) BEIECTB. DKCTparupoBaHue KpacuTesae u pyrux BemecTB (Hanpumep,
noja) OeH30JI0M U3 BOAHBIX pacTBOpoB. ['openue 6ensona. OTHomenne 0eH30Ja K OpOMHOM Bosie U
pacTtBopy nepmanranata kanus. [losyaenue HuTpoOeH3oa. ObecuBeurBaHUE TOTYOJIOM MOIKUCIEHHOTO
pacTBopa IepMaHraHara Kajausi 1 OpOMHO BOJIBL.

JlaGoparopHbleonbIThl. 1. [TocTpoeHue Moaeneit Mosekyn ajikaHoB. 2. CpaBHEHUE IIJIOTHOCTH U
CMEIIMBAEMOCTH BOJIBI U YIIeBO0poA0B. 3. [locTpoeHue Mo ieneit Mosiekyn ankeHoB. 4. OOHapyxeHne
ankeHoB B OeH3uHe. 5. [lomyueHue aneTuiieHa u ero peakiiuu ¢ OpoMHOM BOJOW U PaCTBOPOM NepMaHTaHaTa
KaJusl.

Tema5 Couprsl u peHoJbl (5 u)

Cnupmout. CoctaB ¥ kiiaccupukanus cnuptoB. Mzomepust ciupToB (MOJI0KEHHE THAPOKCUIIBHBIX TPYTIIL,
MEXKJIACCOBasI, «YTJIEPOJHOIO CcKeneTa»). dusnueckue cBOMCTBa CIMPTOB, UX MOJIyYEHHE.
MexmonekysipHas BOJIOpoAHAas cBA3b. OCOOEHHOCTH 3IEKTPOHHOIO CTPOEHUS MOJIEKYJ CIIUPTOB.
XUMUYECKHE CBOMCTBA CIUPTOB, O0YCIOBICHHBIE HATMYUEM B MOJIEKYJaX TUAPOKCUIIbHBIX TPYII:
o0Opa3oBaHHE aJTKOTOJISITOB, B3aUMOACHCTBUE C TaJOr€HOBOAOPOIAMH, MEXKMOJIEKYIIpHAs U
BHYTPUMOJICKYIISIpHAs AeTUpaTaIus, STeprupUKaus, OKUCICHUE U IETHIPUPOBAHUE CIIUPTOB.
Oco0OeHHOCTH CBOICTB MHOTOATOMHBIX CTUPTOB. KauecTBeHHas peakius Ha MHOTOATOMHBIE CIIUPTHI.
Baxkneiimue npencraButenu cnuptoB. GU3NOIOTHYECKOE JEMCTBHE METaHOJIA M 3TaHOJIA. AJTKOTOJIM3M, €T
nocnenctsus. [Ipodunaktrka aakoronmusma.

®Denonvi. Genon, ero puznveckrue CBONCTBA U NOTyuyeHUe. XUMUYECKHe CBOMCTBA (peHoa Kak PyHKITUS
ero ctpoenus. KucinotHele cBolicTBa. B3anMHO€E BIMsiHUE aTOMOB U IPYII B MOJIEKYJIaX OPraHUYECKUX
BellecTB Ha npumMepe (enona. [lomukonaencanus genosa c popmanbaerngoM. KauectBeHHas peakius Ha
¢denon. [Ipumenenue penona. Knaccupukamus gpenoso. CpaBHEeHHE KUCIOTHBIX CBOMCTB BELIECTB,
coJiepKaluX THIPOKCHIIBHYIO TPYIITY: BOJbI, OJIHO- U MHOTOAaTOMHBIX CIIUPTOB, (peHOIa. DNEeKTpoPuiIbHOE
3aMeleHre B 0eH30JbHOM KoJiblie. [IpuMeHeHre npou3BoIHbIX (heHoa.

Pacuernble3agauyu. BeiunciaeHus mo TCPMOXUMHNYCCKHUM YPABHCHUSAM.

JemoncTpanuu. Ousnueckue cBoicTBa 3TaHoONa, TponaHoa-1 u 6yranona-1. IllapocrepxHeBbie MOAETH
MOJIEKYJT M30MepoB ¢ MoJieKysipHbIME (popmynamu C3HgO u C4H100. KonmuecTBeHHOE BBITECHEHHE



BOJIOpOJIa U3 criupra HaTpreM. CpaBHEHHE PeaKIiii TOPEHUS STUIIOBOTO U MPOIMIOBOTO CITUPTOB.
CpaBHEeHHE CKOPOCTEN B3aUMOJEHCTBYSI HATPUS C ITAHOJIOM, IPOIAHOJIOM-2, riauuepuHoM. [lomyuenue
npoctoro 3¢upa. [lomydenue cnoxxnoro s¢upa. [lomydenue sreHa u3 stanona. PactBopumocts penona B
BOJI€ TIpY OOBIYHOM M MOBBIIIEHHOH TeMiiepaType. BeitecHenne denomna u3 peHonsTa HaTpusk YrOJIbHOM
kucnotoil. Peakiust ¢penona ¢ xmopumom xkenesa (111). Peakuus denona ¢ popmanbaeruiom.

JlabopaTopHble onbIThI. 6. [locTpoeHue Mojeneil MoJIEKyJl H30MEpHBIX CIIUPTOB. 7. PacTBOpUMOCTH
CIUPTOB C Pa3JIMYHBIM YHCIOM aTOMOB yIjiepojia B Boje. 8. PacTBOpMMOCT MHOIOATOMHBIX CIIUPTOB B
BoJ€. 9. BzaumoselicTBe MHOIOaTOMHBIX clIUpTOB ¢ rupokcuom meau (11). 10. Bzaumoneiicteue
BOJIHOTO pacTBopa (heHosa ¢ OpOMHOM BOJIOM.

Tema 6 Auabaeruanl. Ketonnl (5 u)

CrpoeHue MOJIEKyIT allbJIErHI0B U KETOHOB, UX U30MepUs U HOMEeHKIaTypa. OCOOEHHOCTH CTPOCHUS
KapOOHUIIbHOMU rpymbl. du3nyueckue cBoicTBa popmanbpiaerujia U ero romosioros. OTaenbHbIe
MIPE/ICTaBUTENHN aJbAECTUA0B U KETOHOB. XMMHYECKHE CBOICTBA allbJIeTU0B, OOYCIOBJICHHbIE HATMYMEM B
MOJIEKYJI€ KapOOHUIIBHOM I'PYIIbl aTOMOB (THUIPUPOBAHUE, OKUCIEHHE aMMUAYHBIMU PAaCTBOPAMHU OKCHJIA
cepebpa u ruapokcuaa meau (11)). KauectBennbie peakiiuu Ha anbaeruabl. Peakius moJTuKOHIEHCAITUU
dbopmanpaeruaa ¢ penossoM. OCOOEHHOCTH CTPOCHUS U XUMUYECKUX CBOMCTB KeTOHOB. HykiieopuinbpHOE
MIPUCOEMHEHNE K KapOOHUIIbHBIM coelnHeHusM. [Ipucoeinuenne 1nanoBo10poaa U THIpoCyIbhuTa
HaTpus. B3aumHoe BiIMsSHIE aTOMOB B MOJIEKY/ax. ['ajJoreHupoBaHue ajlbJIeTUI0B U KETOHOB [0 HOHHOMY
MeXaHU3My Ha cBeTy. KadecTBeHHast peakiusi Ha METUIIKETOHBI.

demoncTpauuu. [llapocTepkHEBbIE MOAEII MOJIEKYJ aIbIETHIOB U H30MEPHBIX UM KETOHOB. OKHUCIICHHE
OeH3anbjerua Ha Bosayxe. Peakuus «cepedpsiHoro 3epkana». OKUCIEHUE albAErHI0B THAPOKCUIIOM MeIU

().

JlaGoparopHbleonbIThl. 11. [locTpoeHne Mmozaeneit MOJIEKyJI U30MEPHBIX AJIbJACTHIOB U KETOHOB. 12.
Peakmus «cepedpsiHoTO 3epkana». 13. Okucienue anpaeruaoB ruapokcuaom meau (11). 14. Oxucnenue
OCH3aJIbJeTH Ia KHCIOPOIOM BO3TyXa.

Tema 7 KapOoHoBble KMCJI0THI, CJI0KHbIE I(PUPBHI U KUPBI (6 u)

Kapoonoewie kucnomur. CtpoeHne MOJIEKyJ KapOOHOBBIX KHCIIOT U KapOOKCUIILHON TPYIIIIHI.
Knaccudukanus 1 HoMeHKIIaTypa KapOOHOBBIX KUCIOT. PU3NUYECKUE CBOMCTBA KAPOOHOBBIX KUCIOT M UX
3aBUCHUMOCTB OT CTpOeHHs MoJIeKya. KapOoHOBbIE KHCIOTHI B Ipupoie. buonornyeckas posib KapOOHOBBIX
kucnotT. O01ue cBocTBa HEOPTraHUUECKUX U OPraHMYECKUX KUCIIOT (B3aUMOJICHCTBUE C METaNIAMH,
OKCHJaMH METAJJIOB, OCHOBAHUSAMH, COJISIMU). BllnsiHuE yriieBOJOPOIHOTO pajuKaia Ha CHITy KapOOHOBOI
KUCTOTHI. Peakius srepudukanuu, ycioBus ee IpoBeaeHHs. XUMUYECKHE CBOWCTBA HEMPEEIbHbIX
KapOOHOBBIX KUCJIOT, 00YCIOBIEHHBIE HATMUMEM TT-CBSI3U B MOJieKyle. Peakiiuu a1mekTpohuibHOTO
3aMeIleHus C yuacTueM OCH30MHOM KUCIIOTHI.

Cnoosicnvte 3¢hupor. CtpoeHne cinoxHbIX 3(hupoB. 3oMepust coKHBIX d3PHPOB («YTIEPOJTHOTO CKEIeTa» U
MexkiaccoBas). HoMeHknaTypa cinoxHbIX 3¢upoB. OOpaTUMOCTh PeaKINK dTepUPHUKAIIIH, THAPOIU3
cloxHbBIX 3(upoB. PaBHOBecHe peakiuu dTepuuKan — ruApon3a; (GakTopsl, BIUIIONINE HA HETO.
Pemenne pacueTHbIX 3a7a4 Ha ONpeeTICHIE BBIXOA MPOAYKTa peakiuu (B %) OT TEOPETUUECKU
BO3MOXHOT0, YCTaHOBJIEHHE (DOPMYIIBI U CTPOSHUS BEIIECTBA IO MPOJYKTaM €T0 CropaHus (WiIu
THJIPOJIN3A).

Kupor. JKupbl — cinoxHble 3(UpbI MIHLIEpUHA U KapOOHOBBIX KUCIO0T. COCTaB M CTPOSHHE KUPOB.
Howmenknatypa u knaccudukanus >xupos. Macna. XKupsl B npupoje. bruonoruueckue GpyHKINUN 5KUPOB.



CoiicTBa xupoB. OMBUICHHUE KUPOB, MOJydeHne MblIa. OOBsICHEHNE MOIOIIUX CBOMCTB MBbLIIA.
I'uapupoBanue xuakux xupoB. Maprapun. [loustue o CMC. O0bsicHenue Moromux cBoiictB mbita 1 CMC
(B cpaBHEHUN).

JlemoHcTpanuu. 3HaKOMCTBO C (PU3MUYECKUMH CBOWCTBAMH HEKOTOPBIX KAPOOHOBBIX KHCIIOT: MYPaBbHHOIM,
YKCYCHOMU, POTIMOHOBOM, MAaCIJISTHOH, IIaBEJICBOM, INMOHHOM, OJICMHOBOM, CTEAPUHOBOM, OCH30MHOM.
Bosronka 6eH30iiHO# KHCIOTEL. OTHOIIEHUE PA3IMYHBIX KAPOOHOBBIX KHCIIOT K BoJe. CpaBHEHUE
KHMCIJIOTHOCTH CpP€JIbl BOJHBIX PACTBOPOB MYPaBbHHON U YKCYCHOW KUCJIOT OJJMHAKOBOM MOJIIPHOCTH.
[TomydeHne mpusATHO MaXHYIIETO CI0KHOTO 3¢pupa. OTHOMEHNE K OPOMHOI BOJIE M pacTBOPY IIepMaHraHaTa
KaJIusl IPEeJIeIbHON U HETIpeIeIbHOM KapOOHOBBIX KUCIOT. [llapocTepkHEBBIE MOIEIN MOJIEKYIT CJIOKHBIX
3(pHUPOB U N30MEPHBIX UM KapOOHOBBIX KUCIOT. OTHOIIEHHE CIIMBOYHOTO, ITOICOJTHEYHOTO U MATHHHOTO
Macia K BOJHBIM pacTBopaM OpoMa U IepMaHIraHara Kajiusl.

JlabopaTopubleonbIThl. 15. [locTpoeHne Moaeneil MoKy H30MEPHBIX KapOOHOBBIX KUCIIOT U CIOXKHBIX
a¢upoB. 16. CpaBHEHHE CUITBI YKCYCHOM U COJITHOM KHUCIIOT B PEAKIUAX ¢ IUHKOM. 17. CpaBHEHUE
PacTBOPUMOCTH B BOJie KApOOHOBBIX KUCIOT U UX coJiei. 18. BzaumoeiicTBue kapOOHOBBIX KUCIIOT C
OCHOBHBIMH OKCHJIaMH, OCHOBaHHUAMHM, aM(OTEPHBIMU I'MAPOKCHIAMU U cosiMU. 19. PacTBOpUMOCTD KHpPOB
B BOJIE U OPTraHUYECKUX PACTBOPUTEIISIX.

JKcnepuMeHTaAIbHbIe3agauu. 1. Pacro3naBanue pacTBOpoB alerata HaTpus, KapOoHaTa HaTpHs, CUIIMKaTa
HaTpHs U cTeapara Hatpus. 2. Pacno3naBanme 00pa3IioB CIIMBOYHOTO Macia U maprapusa. 3. [lomydenue
KapOOHOBOM KUCIOTHI U3 MbLIa. 4. [lonydeHne yKCyCHOM KUCIIOTHI U3 aleTaTa HaTpHsl.

Tema 8 YraeBoanl (3 u)
MoHo-, nu- u noaucaxapubl. [IpeacTaBuTenu Kaxaou rpymnmbl.
buonorudeckas poss yriieBonoB. VX 3HaueHHe B )KU3HHU YEJIOBEKA U 00IIECTBA.

Momnocaxapuowt. I'moko3a, ee ¢puznueckne cBoiictBa. CTpoeHHe MOJICKYJIbl. PaBHOBECHS B pacTBOpe
TJIFOKO3bI. 3aBHCUMOCTh XUMHUYECKUX CBOMCTB TIIFOKO3bI OT CTPOCHUS MOJICKYIbl. B3anmoelicTBue ¢
ruapokcuaoM mMeau (1) mpu KoMHATHOM TeMrepaType U HarpeBaHUH, dTepUHUKaIs, peakus
«cepedpsHOTO 3epKaiay, THIpUpoBaHue. Peakiinu OposKeHUs TIFOKO3BI: CITUPTOBOTO, MOJIOYHOKHUCIIOTO.
['moko3a B mpupoie. bronornyeckas posb riitoko3sl. [IpuMeHeHne TIr0K03bl HA OCHOBE €€ CBOWCTB.
®pykTO3a Kak u30Mep riIroKo3bl. CpaBHEHHE CTPOCHUS MOJICKYII U XHMUYECKUX CBOMCTB TIIFOKO3bI U
bpykTO3bl. DpyKTO3a B IPUPOJIE U €€ OUOJIOTHYECKAst POITb.

ﬂucaxapudbt. CTpO@HI/Ie AUucCaxapruaoB. BoccranasnuBaronye 1 HeBOCCTaHABIUBAIOIIHNE Jucaxapuabl.
Caxap03a, JIAKTO34, MaJIbTO34d, UX CTPOCHUC U ouonoruyeckas POJIb. FI/II[pOJ'II/IS AUucCaxapruaoB.
HpOMLIH_UICHHOC MOJIYUYCHHUC CaXapO3bl U3 IIPUPOJHOI'O ChIPbA.

Ilonucaxapuow. Kpaxman u 11euiroo3a (CpaBHUTENbHAS XapaKTEPUCTUKA: CTPOCHUE, CBOMCTBA,
Oouosnorudeckas poiib). Ouznueckue CBOMCTBA MOJIMCaXapua0B. XUMUYECKHE CBOMNCTBA MOJIHCAaXapUuI0B.
I'unponus nomucaxapunoB. KadecTBennas peakius Ha kpaxmai. [lonucaxapuabsl B Ipupoe, ux
ouonorudeckas poiib. [Ipumenenue nonucaxapuaoB. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX.
BsaumoneiicTBuE 1ENTI0I03bI C HEOPraHMYECKUMH U KapOOHOBBIMU KHUCIOTaMU — 00pa30BaHUE CIIOKHBIX

3¢upoB.

Jemouncrpanun. OOpa3ifsl yrieBoA0B U U3/ U3 HUX. B3anMoaelicTBre caxapo3bl C TUAPOKCUIOM MEIU
(1. IMonyuenune caxapara KaJblUs U BBIJCICHUE Caxapo3bl U3 PACTBOpA caxapara Kaiblus. Peakiust
«cepeOpsHOTO 3epKaliay IS TITI0K03bl. B3anMoaelcTBrE TII0K03bI ¢ (PYKCHHCEPHUCTON KUCTIOTOM.
OTHoIIIEHUE PaCTBOPOB caxapo3bl M MalbTO3bI (JIakTO3bI) K ruapokcuay meau (1) mpu marpeBanuu.



O3nakomiieHHE ¢ (PU3MUECKUMH CBOMCTBaMU IIEIUTIONO3bI M Kpaxmana. HabyxaHue 1euioa036l 1 Kpaxmaa
B BoJ¢. [loyrydenne HUTpaTa LEII0I03bl.

JlaGopaTopHble onbIThI. 20. O3HaKOMIICHHE C (PU3MYECKUMHU CBOWCTBAMHU IIIOKO3EL. 21. B3aumopeiictBue
TJIIOKO3BI ¢ TUApoKcHIoM Meau (1) mpu 0ObIMHBIX YCTIOBHSIX M NP HAarpeBanuu. 22. Bzaumoeiicteue
TUIFOKO3BI U CaXapo3bl C aMMHAYHBIM PAaCTBOPOM OKcHIa cepedpa. 23. KucnoTHsii rugponns caxapossl. 24.
KauectBeHHas peakuys Ha kpaxmai. 25. 3HAKOMCTBO C KOJUIEKIIMEHN BOJIOKOH.

JKcnepuMeHTalbHbIE 3a1a4H. 1. Pacnio3HaBanne pacTBOPOB IIIOKO3HI U Tiuiepuna. 2. Onpenenenue
HaJU4Ms Kpaxmaiia B Mezie, xjiede, MaprapuHe.

Tema 9  A3orcoaep:kamue opranndyeckue coenuHenus (6 )

Amunwr. Cocta u ctpoeHre aMuHoB. Kitaccudukanus, nzomepusi 1 HOMEHKJIaTypa aMHHOB.
Anudarnueckrue amuHbl. AHWINH. [loydeHre aMMHOB: alKUIMPOBaHUE aMMHaKa, BOCCTAHOBJICHHE
HUTpOcOennHeHn (peakiusa 3unnHa). dusnyecknue cBOMCTBA AMHUHOB. XMMHYECKUE CBOMCTBA aMUHOB!
B3aUMO/ICHCTBUE C BOJON U KucioTamu. ['oMonornyeckuil psaj apoMaTHUECKUX aMUHOB. AJIKMIIMPOBaHUE U
alIIMpoBaHue aMUHOB. B3auMHoe BIusSiHUE aTOMOB B MOJIEKYJ1aX Ha MpUMEpe aMMHaKa, aTupaTHuecKux U
apoMaTH4eCcKuX aMMHOB. [I[puMeHeHre aMHHOB.

Amunoxkucaomet u 6eaxu. CocTaB U CTpPOCHHE MOJIEKYJT aMHUHOKHUCIIOT. I30Meprs aMUHOKHUCIIOT.
JIBOWICTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB @MUHOKHUCIIOT M €€ TPUYUHBI. B3auMoericTeue
AMUHOKHCIIOT C OCHOBaHUSIMH. B3anmoielicTBrie aMUHOKHCIIOT C KUCIIOTaMH, 00pa30BaHUE CIIOKHBIX
a¢upoB. OOpa3oBaHNE BHYTPUMOJIEKYIISIPHBIX COJIeH (OUTIOJIIPHOTO MOHA). Peakius mommKoHAeHCAITNT
aMUHOKHCIIOT. CHHTETHYECKHE BOJIOKHA (KaIllpOH, YHAHT U Jp.). bruosorundeckas pojab aMUHOKHUCIIOT.
[IpumeHeHre aMUHOKHUCIIOT.

benku xak mpupoaapie 6nonoaumepsl. [lentuaHas rpymnmna aToMOB U enTtuaHas cBsa3b. [lentuasl. bemku.
[lepBuuHas, BropuyHas U TPETUYHAS CTPYKTYpPHI OENKOB. XMMUYECKHE CBOWCTBA OEIIKOB: TOPEHHE,
NeHATypalus, TUAPOJIN3, KaueCTBEHHBIC (I[BETHBIC) peakinu. buosornueckue GyHKIIMU OEITKOB. 3HaUCHUE
OenkoB. UeTBepTUUYHAs CTPYKTYpa OCJIKOB Kak arperaius OeIKOBBIX U HEOEIKOBBIX MOJIEKy . [ 1o0anbHas
npoOiema OeJIKOBOTO TOJIOJaHUS U ITyTH €€ PEIIeHHUS.

Hyxneunogvle kucnomul. O01uii mi1aH CTpOeHUs HYKJICOTHAOB. [ToHsTHE O MUPUMHUANHOBBIX U ITYPUHOBBIX
ocHoBaHUsX. [lepBuuHas, BTopuuHas U TpeTuyHas cTpykTypbl Mosekynbl JJHK. buonornueckas poss JHK
u PHK. I'ennast um>xkeHepust 1 OmotexHosiorus. TpaHcreHHbie (JOpMbI )KUBOTHBIX U PACTCHHM.

Jdemoncrpanun. duznyeckue cBOMCTBA METWIIAMUHA. | OpeHre MeTuinaMuHa. B3auMmoaencTBue aHuiIMHA U
METHJIAaMHUHA C BOJIOW U KucinoTaMu. OTHoIIeHHe OeH30J1a U aHIMHA K OpoMHO# Bojie. OKpaliuBaHue
TKaHeW aHWIMHOBBIMH KpacuteasiMu. OOHapykeHue GyHKIIMOHATBHBIX TPYI B MOJIEKYJIaX aMUHOKHUCIIOT.
Heitrpanu3zanus menoun aMMHOKUCIOTOM. HelTpanu3aius KucIoThl aMUHOKHUCIOTOW. PacTBOpeHue u
ocaxxaeHue OenkoB. [lenarypanus 6enkoB. KauectBennsie peakiuu Ha 6enku. Moaenu monekynst JJHK u
pasnuusbix BU0B Mosiekya PHK. O6pasibl mpoayKkToB MUTaHUS U3 TPAHCTEHHBIX (OPM pacTeHU U
YKUBOTHBIX; JIEKAPCTB U IMPENAPATOB, U3TOTOBJIEHHBIX C IIOMOIIBK T€HHON MHKEHEPHUH.

JlabopaTopHblie onbIThI. 26. [IocTpoeHne Mosienel MOIEKYI H30MEPHBIX aMUHOB. 27. CMEINBaeMOCThb
aHWINHA ¢ BoJIoM. 28. OOpa3zoBaHue cojeil aMuHOB ¢ KucioTamu. 29. KauecTBeHHbIE peakiiny Ha OEKu.

Tema 10 Opranuveckasi XuMusi B )KM3HHU Yesl0BeKa (3 u)

Bumamunwi. llonsitue o Butamunax. Mx kinaccudukanus u o6o3nadenne. Hopmel norpednenus
BUTAaMHUHOB. BonopactBopumslie (Ha npumepe ButamuHa C) U )KUPOPACTBOPUMEBIE (Ha MPUMEpPEe BUTAMUHOBA



u D) Butamunsl. [TonsTie 06 aBUTAaMHHO3aX, TUTEP- U TUIIOBUTaMUHO3aX. [IpoduinakTika aBUTaMUHO30B.
OTtaenbHBIE NIpeACTaBUTENN BOAOpAcTBOpUMBIX BUTaMUHOB (C, PP, rpynms! B) u sxupopactBopruMbIx
ButamMuHOB (A, D, E). lIx 6uonorudeckas pois.

@epmenmot. [lonsatue o pepMeHTax Kak 0 OMOJIOTHUECKUX KaTalu3aTopax OenKoBOi Mpupoabl. 3HaYeHUE B
OMOJIOTUH U TTPUMEHEHHE B MPOMBIUIeHHOCTU. Kitaccudukanus pepmeHToB. OCOOCHHOCTH CTPOSHUS U
CBOMCTB (DEPMEHTOB: CENEKTUBHOCTD U APPEKTUBHOCTH. 3aBUCUMOCTh AKTUBHOCTU (PepMEHTA OT
temnepatypsl 1 pH cpenpl. OcoOeHHOCTH CTPOSHHS U CBOMCTB B CPABHEHUH C HEOPraHHYECKUMHU
KaTaJIH3aTOPaMH.

FOpMOHbl. Iloustue o ropMOHax Kak OMOJIOTMYECKH aKTUBHBIX BCHICCTBAX, BBITOJIHAKOIINX SHAOKPUHHYIO
PEryirIO )KU3HCACATCIbHOCTH OPraHu3MOB. Knaccmbmcam/m TFOPMOHOB: CTCPOU/IbI, ITPON3BOJIHBIC
AMHWHOKHCIIOT, IIOJTHUIICITUIHBIC 1 OCIKOBEIC TOPMOHBI. OT[[@JII)HI)IC MNpeaACTaBUTCIIM TOPMOHOB: 3CTPAANOJI,
TECTOCTCPOH, MHCYJIINH, aIpCHAJIVH.

Jlekapcmea. [loHsTHE O JIEKapcTBaX KaK XUMUOTEpaNeBTUUECKUX Mpenaparax. [ pynmsl gekapcTs:
cynbdamMuapl (CTPENTON ), AHTHOMOTUKH (IEHUIIUIUINH), acIUpuH. be3omnacHbie criocoObl MpUMEHEHHUS,
nekapcTBeHHbIe GopMbl. KpaTkue nctopuueckne cBeIeHUSI O BOSHUKHOBEHUHU U Pa3BUTHH XUMHOTEPAIIHH.
MexaHu3M 1efCTBUSL HEKOTOPBIX JIEKAPCTBEHHBIX MTPENapaToB, CTPOCHUE MOJIEKYJI, IPOTHO3UPOBAaHNE
CBOMCTB Ha OCHOBE aHAJIN3a XUMUYECKOTO CTPOEHUsS. AHTUOMOTHKH, UX KJIacCU(UKAIUs [0 CTPOCHHUIO,
TUITY U cHeKTpy AercTBud. [lucbakrepno3. HapkoTuku, HapKkoMaHus U ee Mpo(uiIakTuka.

Jemoncrpanuu. OOpa3isl BUTaMUHHBIX TpenaparoB. [loauButamunsl. Mtroctpanuu dotorpaduit
KUBOTHBIX C Pa3IMYHBIMU (hOpMaMU aBUTaMUHO30B. CpaBHeHUE ckopocTu pazioxeHus H202 nmox
nevicteueM gepmenTa (karanassl) u Heopranunueckux karanuzaropos (Kl, FeClz, MnOy). [Tnakar win
KOJIOTpaMMa ¢ U300pakeHHeM CTPYKTYPHBIX (GOPMYIT ACTpaloia, TECTOCTEPOHA, aipeHANINHA.
BsaunmopetictBre aapenanuna ¢ pactBopom FeCls. benkoBast mpupoa nHCynruHa (IBETHBIE PEaKI[UH Ha
oenku). [lmakaTel UM KOAOTpaMMBI ¢ (popMysiaMu amMuIa CyJIb(aHUIOBOW KUCIOTHI, TUTHAPO(HOTHEBOM 1
JIOKHOM TuruapodoaeBoi KUciaoT, OeH3WINEHUIIMIIINHA, TeTPAalUKINHA, [IeoTakcuMa, aclIUpUHA.

JladopaTopubie onbIThl. 30. OOHapyXeHHe BUTaMHUHA A B pacTuTeabHOM Macie. 31. OGHapyxeHue
ButamuHa C B s6109HOM coke. 32. OOHapyxeHue BuTamuHa D B )keNTke KypuHOTO sifia. 33.
depMEeHTaTUBHBIN TMIPOJIM3 KpaxMalia o1 AeicTBueM amuiasbl. 34. Pa3znokeHue nepokcuaa BOJ0poia
MoJ1 IecTBUEM KaTanasbl. 35. JlelicTBUe MeruaporeHasbl Ha METHJICHOBBIN cuHui. 36. McnibiTanue
PacTBOPUMOCTH aJIpeHAIHA B BOJIE M COJITHOM KucioTe. 37. OOHapy)KeHre acliupruHa B TOTOBOH
JIEKapCTBEHHOM (popme (peakied THApOoJIM3a WK IIBETHOU peakiuen ¢ cyabdarom Oepuiims).

IpakTukym (7 u)

1. KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COeqUHEHHM. 2. YTneBogopoasl. 3. CiupTsl U PeHOobI. 4.
Anbnerunpl v KeToHbl. 5. KapOoHOBBIE KHCTOTHI. 6. YTIeBOAbL. 7. AMUHBI, aMUHOKHCIIOTHI, OCNIKH. §.
Wnentuduxarus oprannyeckux coeannenuit. 9. Jlefictsue ¢hepMeHTOB Ha pa3ianyHble BemecTna. 10.
AHanu3 HEKOTOPBIX JIEKAPCTBEHHBIX MIPENapaToB (aCMUpUHA, MapaneTamMona).



KaJIeHL[apHO-TeMaanecxoe IJIAHUPOBAHHE.

Ne| Tema ypoka Koa-Bo
4acos
Yp Tema 1. BBenenue. 4 4.
1 BBoansbiii uHcTpyKTak o Th. I[Ipeamer opranndeckoit Xumuu. Mecto u posb 1
OpraHMYECKON XMMUU B CUCTEME HayK O IIPUPOJIE.
2 Teopus crpoeHust opranndeckux coenuuennit A. M. bytiieposa 1
3 CrpoeHune aToMa yriiepo/ia. 1
4 BanenTtHbie cOCTOSHHS aTOMa yriaepoaa. 1
Tema 2. Ctpoenne n kiaccupukanusi OpraHMnyecKux coeAMHeHu 7 4.
5 Knaccugurayus opeanuueckux coeounenuii. 1
6 OCHOBBI HOMEHKJIATYPbl OPTrAHUYECKUX COCTUHEHUN 1
7 H3zomepus 6 opeanuueckou xumuu. Buowvl uzomepuu. 1
8 Pemenue 3a1ay Ha BbIBEJICHHE MOJIEKYIISIPHON (POPMYIIBI OPraHUYECKUX COeTMHEHUM. 1
9 Pemenue 3a1ay Ha BbIBEJICHHE MOJIEKYISIPHON (POPMYIIBI OPraHUYeCKUX COCTMHEHUM. 1
10 | O606meHre U cucTeMaTu3alrs 3HAaHUM O CTPOCHUH M KJ1acCU(UKALIUKA OPTraHUYECKUX 1
COECIUHEHU.
11 | Konmponwvhasa padoma Nel 1o TeMe: « CTPOEHHUE U KJIacCCU(PUKAIUS OPTraHNYEeCKUX 1
COEIUHEHUIN
Tema 3. XuMu4ecKkue peakiiu B OpraHuvdeckoil xumuu 34.
12 | Ananu3 KOHTPOJBLHOU paboThl. THUIIBI XUMUYECKUX pEaKuii B OPraHUuYeCKON XUMUMU. 1
Peakuuu npucoeuHeHHsI ¥ 3aMEeLICHHUS.
13 | Peakuuu OTLIEIUICHUS U U30MEPHU3AIIUU. 1
14 | O6001meHne U cucTeMaTu3alus 3HaHUM O TUIaX XMMHYECKUX pPeaklnii U BUaax 1
pearupyoumx YacTHil.
Tema 4. Yraesoapopoast 26 4. 1
15 | IIpupoaHbIe UCTOUHUKH YTII€BO10p010B. HedTh, mpupoaHbIil ras. 1
16 | Kamennwiii yeono. 1
17 | Anxansl. CTpoeHHe, HOMEHKIATYpa, (U3NUYECKUE CBOUCTBA U MOJIyYEHHE. 1
18 | Xumuyeckue CBOMCTBa aJKAHOB. 1
19 | Ilpakmuueckasa paboma Nel « kauecmeenHblll AHAIU3Z OP2AHUYECKUX COCOUHEHULLY 1




20 | O6oOIIeHre U CUCTeMATHU3AINS 3HAHHUIA TI0 TEME « AIKAHBD)
21 | AJKeHBI CTpOCHUE, H30MEPHs, HOMEHKIIATypa, (PM3HUeCKrue CBOICTBA, MOJIyUYeHUE.
22 | XMMHYECKHE CBOWCTBA AJIKEHOB.
23 | Ilpakmuueckasa paboma Ne 2 «nonyuenue smuieHa u u3yyeHue e2o C80UcCmae»
24 | O00OIICHHE U CUCTEMATH3AIHSI 3HAHHUM 110 TEME «aJTKaHBD) U «AJIKCHBI»
25 | Pemenue pacueTHbIX U AKCIIEPUMEHTATIBHBIX 3a/1a4
26 | Pemenue pacueTHbIX U AKCIIEPUMEHTAIBHBIX 3a/1a4
27 | Anxunsl. CTpoeHue, n30Mepus, HOMEHKIATypa, (PU3MYecKre CBOMCTBA
28 | AnkuHBL. XUMUYECKHE CBOHCTBRA.
29 | Anxkaouenvl, cmpoenue, uzoMepusi, HOMEHKIAMypa.
30 | Ankaaguensl. XumMudeckue cBoiicTBa. [lomyuenue.
31 | O6001eHre 3HaHUI IO TEME «HEMpeeIbHbIE YTIIIEBOIOPOIbI»
32 | Pewenue pacuemuvix 3a0au no meme «yene8000poouly»
33 | Hukmoankanel. CTpoeHUE, H30MepHsI, HOMEHKIIATypa, CBOMCTBA.
34 | Apensbl. CtpoeHue MoseKyibl 6enszoiia. dusnuecknue cBONCTBA U CIIOCOOBI MOJTyYEHHE
apeHoB.
35 | benzon. Xumuueckue ceovucmea. [lonyuenue.
36 | ['enemuueckas c6:3b MedHcOy KIaccamu yenee000pooos.
37 | PeweHue 3a0au no meme «y2e8000poobl»
38 | Obobwenue u cucmemamusayus 3HAHUL NO MeMe «)21e8000PO0bLY
39 | KonTpoabHasi padora Ne 2 «CTpo€HHE U CBOKWCTBA ALIUKJIMYECKUX YTIIE€BOJOPOIOBY
40 | AHanu3 KOHTPOJIbHOM paboThI No2
Tema 5. Ciuptsl 1 GpeHoJIBI S5 4.
41 | Couprsel. Cocras, knaccudukanus, uzomepus. Homenkiarypa.
42 | Cnupmut. Ceoticmea u nonyuenue.
43 | MHOTOaTOMHBIE CITUPTBHI.
44 | deHou: CTpOEHHE, CBONCTBA, MOTyUYEHHUE.
45 | Ilpaktuueckas padora Ne 3. CoupThl.
Tema 6. Aubernbl 1 KETOHbI S 4.
46 | Anpaerujbl M KETOHBI Kiaccudukars, usoMepusi, HomeHknarypa. CTpoeHrne MOJIeKynl u

(1)I/I3I/ILICCKI/IC CBOMCTBA albACTUAOB.




47 | XuMHUeCcKue CBOMCTBaA albAeruaoB. KauecTBeHHbIE peaKliMK Ha aJlbJETUIbL.

48 | IlpakTtuyeckas padora Ne3 « ajibIeTUu bl U KETOHBI

49 | O6obuIeHNE U CUCTEeMAaTU3aIMs 3HAHUHN 110 TEME «aJIbJCTUIBI M KETOHBI»

50 | KonTpompHas padora Ne 4 1o TemMe «CHpThI, (hEHOIIBI, U KapOOHMIICOAepKAIIHE
COEJIMHEHUS»
Tema 7. KapOoonoBbie kucjiorol. Ciio:xxubie 3¢pupnl. 7Kupbl. 6 4.

51 | Anaausz xkonmpoawvnou pabomol. Kapbonosvie kuciomul: cmpoenue, Kiaccuguxayus,
HOMEHKIamypa, uzomepus, Qpusuieckue c8oUCmad.

52 | Xumunueckue cBoiicTBa KapOoHOBBIX KUCIIOT. Ilomyuenue. [Ipumenenne kapOOHOBBIX
KHUCJIOT U MIPEJICTaBUTEIH.

53 | Ilpakmuueckasa paboma Ne5 no meme «Kapbonoswvie kuciomoiy.

54 | CnoxxHble 3QUPHL: OTyYeHUE, CTPOCHHUE, HOMEHKIIATYpa, PU3NYECKUE U XUMUYECKUE
CBOMCTBA.

55 | JKupsl: cocTaB u cTpoeHne MOJIeKyl. PU3HUECKHEe M XUMHUYECKHE CBOMCTBA )KUPOB. Mbli1a
u CMC.

56 | KonTpouabHas padora Ne 4 «xapOOHOBBIE KUCIOTHI U CIOXKHBIE Y3PHUPBI»
Tema 8. Yraesoanbl. 3 4.

57 | Aranu3 koHTp. Pab. YrieBossl, ux cocra, KinacCHpUKAIIHS.

58 | Monocaxapuabl. ['exco3sl. ['moko3a u ¢ppykrosa.

59 | [Monucaxapuael. Kpaxman v memntosiosa.
Tema 9. A3oTcoaep:xaimue coeMHeHus 8 4.

60 | AMuHBL: cTpoeHHUe, KilaccuuKalys, HOMEHKIATypa, MOJIydeHUEe U XUMHUYECKHE CBOMCTRA.

61 | AxmmH. CTpO€HHE U CBOMCTBA AMHHOB.

62 | AMuHokucnoTsl. CTpoeHue, COCTaB MOJIEKYJI, CBOMCTBA U MOJTYYCHHE.

63 | benku kak Ouomnonmmepsl. x Ouonornyeckue GpyHkiuu. 3HaueHue 6eIKoB. XUMHUECKHe
CBOMCTBA.

64 | HyxieMHOBBIE KUCIIOTHI.

65 | ITIPNe8 «Amunsl, amunokuciomst, OeaKuy.

66 | ITIP Ne 9 «MnenTudukanus opraHn4eckux COeTMHEHUI.

67 | KonTpoabHas padora Ne S «yriieBoJsl U a30TOCOEPIKALINE COEAUHEHUS»
Tema 10. Xumus u ’ku3Hp 3 4.

68 | BuramMuHbI U (PEpMEHTHI.

69 | I'opmonsi. Jlekapcmeaa.




70

O06o0011eHre U cucTeMaTU3aIus 110 OPraHMYECKOW XUMHH.




