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IHosicHuTe IbHASA 3aNIMCKA
PatGouasi nporpamma y4yeOHoro kypca no xumuu s 10 kiiacca pazpadorana Ha OCHOBe:
1.®enepaibHOTO TOCYAPCTBEHHOTO 00Pa30BATEIHFHOTO CTAHIapTa OCHOBHOT'O OOIIIETO 00pa30BaHUs;
2. IlpumepHOii MpOrpaMMBbI CpeAHETO (ITOJIHOTO) 001ero 00pa3zoBaHus M0 XUMUH (YTIIyOJIEHHBIA YPOBEHB);
3. Xumus. YrayoaeHHsliil ypoenb. 10—11 kmaccsl : pabouas nporpamma k auauu YMK B. B. JlyHuHa : yueOHO-MeTOAHUYECKOE
noco6ue / B. B. Epemun, A. A. JIpo3znos, U. B. Epemuna, 3. FO. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.
Lean, pemiaemMspie Npu peajn3anuu padoyeil NporpaMmabi:

* popmuposanue y ydalmmxcsi XUMUYECKOH KapTUHBI MHpa KaK OPraHUYECKOM YacTH €ro IeJIOCTHON €CTECTBEHHOHAYYHOMU
KapTHUHBI,

* paseumue MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CHOCOOHOCTEN yHallMXCsl B MPOLECCe U3YUYEHUS
MMH XMMHYECKON HAYKH U €€ BKJIaJla B COBPEMEHHBII HAyYHO-TEXHUUYECKUI TPOTPECC;

* hopmuposanue BOKHEUIIINX JOTUIECKUX OTEepalliidi MBITIIUICHUS (aHAIu3, CUHTE3, 00001eHne, KOHKPETU3allus, CPaBHEHUE U
JIp.) B MPOILIECCe MO3HAHUS CUCTEMbl BAKHEHIITUX MOHSTUM, 3aKOHOB U TEOPUMl O COCTaBE, CTPOCHUM U CBOMCTBaX XMMHUUYECKHUX
BEILIECTB;

* gocnumaHue yOeKJICHHOCTH B TOM, YTO MPUMEHEHHUE MOJIYYEHHBIX 3HAHUM M YMEHHUI MO XUMHH SIBISETCS OOBEKTUBHOMU
HEOOXOIMMOCTHIO JIJIs1 0€30TacCHOM paOdOTHI C BEIMIECTBAMHU U MaTepHalaMU B OBITY U HA TIPOU3BOJICTBE;

* 0871a0eHUe KIIOYEBBIMU KOMIETEHIUsIMU  (y4eOHO-ITO3HABATEIbHBIMU, WH()POPMAIIMOHHBIMH, II€HHOCTHO-CMBICIIOBBIMH,
KOMMYHUKAaTUBHBIMU).

O01mast xapakTepucTuKa y4e0HOro npeamMera:
KoaudecTBo yacoB B roa: 102;
Koaun4yecTBO 4acoB B HeJle10: 3;
Ko/in4ecTBO KOHTPOJIBHBIX PadoT: 4 ;
KoauvecTtBo npakTudeckux pador: 10.
Y4eOHO-MeTOAMYECKOE 1 MATEPHATILHO-TEXHHUYECKo0e o0ecredeHue
Y4eOHO-MeTOAUYECKUIT KOMILJIEKT COCTOUT U3 CJIeIYHIINX MOCOOuii:
1. Xumwus: YrayOnenuwiii ypoBeHb: 10 kmacc: yueObnuk / B.B.Epemun, H.E.Ky3pmenko, B.W.Tepenun, A.A.Jlposnoa,
B.B.Jlynun; nox pen. B.B.JIlynuna. — 6-e uzn., mepepad. — M.: Jlpoda, 2022. — 446, (2) c.: mi. — (Poccuiickuii yaeOHHK)



2. Epemun, B. B. Meroauueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B. 1. Tepenuna u np. «Xumus.
Yrinyonennsit ypoers». 10 knace / B. B. Epemun, A. A. [Ipo3nos, U. B. Epemuna, B. 1. Maxonuna, O. }0. Cumonoga, 2. 1O.
Kepumon. — M. : [Ipoda, 2018. — 339 c. : ni.

1. Ilnanupyemblie pe3yJbTaThl OCBOCHHS Y4eOHOIr0 mpeaMeTa « XuMHs» HA YriIy0JIeHHOM YPOBHe:
Jluunocmmnoie:

1) B chepe oTHOIIEHUH 00OyUaronMXcs K cede, K CBOEMY 3/10pPOBbIO, K TO3HAHUIO ce0s: — MPUHATHE U PEATH3ALUIO LIEHHOCTEN
3I0POBOTO U O€30IMacHOr0 00pasa >KU3HU, OepeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K COOCTBEHHOMY
(U3UYECKOMY U TICUXOJOTUYECKOMY 370POBbIO; — HEMPUSTHUE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aJIKOT OIS,
HapKOTHKOB;

2) B cdhepe OTHOIICHUI 00yYaIOMUXCs K OKPYKaIoIEMy MUPY, K dKUBOU MPUPOJIE, XYA0KECTBEHHON KYJIbType: —
MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAYKU, 3HAUMMOCTh HAyKH, TOTOBHOCTh K HAyYHO-
TEXHUYECKOMY TBOPYECTBY, BIIaJICHUE JOCTOBEPHON HH(OpMAIEl O MePEeOBBIX JOCTUKEHUAX U OTKPBITUSX MUPOBON U
OTE€UECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U 00I1ECTBA; — FOTOBHOCTD U
CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTSKEHUU BCEH KU3HU; COZHATEILHOE OTHOIICHHUE K
HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIICITHOM MPohecCuOHATBHON U 00IIECTBEHHON e TENHHOCTH; — YKOJIOTUYECKAS
KyJIbTypa, OepexHOE OTHOIICHHUE K POAHON 3eMiie, TPUPOIHBIM OorarcTBaM Poccuu u Mupa, TOHMMaHUE BIMSTHUS COIIMAIBHO-
PKOHOMHUYECKHUX MMPOLIECCOB HA COCTOSTHUE PUPOAHON U COLIMAIBHON CPEibl, OTBETCTBEHHOCTH 3a COCTOSTHUE IPUPOIHBIX
pPECYpPCOB, YMEHUH U HABBIKOB PA3yMHOT'0 MPUPOAOTIOIB30BAHNUS, HETEPIIUMOTO OTHOIICHUS K IEUCTBUSIM, PUHOCSIIUM BPE
HKOJIOTUU; TPUOOPETEHHE OIbITa 3KOJOTO-HAIPABICHHON JEATENbHOCTH;

3) B chepe oTHOLIEHUH 0OyHarOIIMXcs K TPYAY, B chepe COlManibHO-IKOHOMUYECKUX OTHOIIEHHU: —OCO3HAHHBINA BHIOOP
Oynyuiel nmpodeccuu Kak MmyTh U COCO0 peann3aii COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; — FOTOBHOCTh 00YYalOIIUXCS K
TPYA0BOM MPODHECCHOHATBHOU AESITEIHLHOCTH KaK K BO3MOXXHOCTH y4acTHs B PEIICHUU JTUYHBIX, OOIIIECTBEHHBIX,
rOCyJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM; — MOTPEOHOCTh TPYAUTHCS, YBOXKEHHUE K TPYAY U JHOJAM TPYIa, TPYAOBBIM
JOCTHXKEHUSIM, I0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHUE K Pa3HbIM BUJAM TPYJIOBOM IEATEILHOCTH.
Memanpeomemmnuwie:

Pecynamuenvie YY/I:

BrinyCKkHUK Hay4YuTCS:

1. CamMOCTOSTEIHLHO OMPEACIIATh 1IEeTH, CTABUTH U (POPMYITHMPOBATH COOCTBEHHBIC 3a1a49i B 00pa30BaTEIIbHON JEATEIHHOCTH U
KU3HCHHBIX CUTYaIIHSX;



2. OnieHrBaTh PECYPCHI, B TOM YHUCIIE BPEMs U JIPyTHe HeMaTepuaIbHbIE PECYpChl, HEOOXOUMBIE /TSl TOCTHXKEHUS TTOCTaBJICHHON
paHee 1eu;

3. ConocTaBisATh UMEIOMINECS BO3MOKHOCTH U HEOOXOIUMBIC JIJISl JOCTHKCHUS LIEIIH PECYPCHI; -]

4. Opranu3oBbIBaTh 3P(HEKTUBHBIN MIOUCK PECYPCOB, HEOOXOAUMBIX JIJISl JOCTHXKEHUS TOCTABJIICHHOM 11€J1H;

5. Onpenensarb HECKOJIBKO MYTEH JOCTUXKEHUS MOCTABICHHOM 1IEMH;

6. BeiOupath onTUManbHBIN MyTh JOCTHXKECHUS 1EIU C y4eToM d(PPEeKTUBHOCTH PACX0/I0BAHUSI PECYPCOB M OCHOBBIBAsICh HA
COOOpaXEHHUSIX dTUKU U MOPAJIH;

7. 3anaBaTh napaMeTpbl U KPUTEPUH, TIO KOTOPHIM MOKHO OINPEICIIUTh, YTO 11€JIb JOCTUTHYTA;

8. ConocTaBIATh MOJYYEHHBIN pe3yIbTaT ACITEILHOCTH C TOCTABICHHON 3apaHee 1EbI0;

9. OnieHUBATh MOCIICICTBUS JOCTHKEHHUS IIOCTABJICHHOM IENIH B ACATEILHOCTH, COOCTBEHHOM KU3HHU U KU3HHU OKPYKAFOITUX
JIFOJICH.

CpenctBoMm GpopMUpOBaHUS PETYIATUBHBIX Y Y J] CiTy’KaT TEXHOJIOTHS MPOOJIIEMHOTO TUajora Ha 3Tare u3y4eHuss HOBOTO
MaTtepualia U TEXHOJIOTUS OLIEHUBAHUS 00pa30BaTEIIbHBIX JOCTHKEHUH.

Ho3nasamenvnuwvie YY/I:

BrinyckHUK HAy4uTCS:

1. Kputndecku olleHMBATh U UHTEPIIPETUPOBATH HH(OPMAIIUIO C PA3HBIX MO3UIINIT;

2. PacniozHaBaTh U (PUKCHUPOBATH MPOTUBOPEUHUS B MH(OOPMAIIMOHHBIX UCTOYHUKAX;

3. Ucnonb30BaTh pa3iMuHble MOJEILHO-CXEMAaTHUECKUE CPEICTBA ISl TIPEICTABICHUS BBISIBICHHBIX B HH()OPMAIIMOHHBIX
HMCTOYHUKAX NMPOTUBOPEUHIA;

4. OCymecTBIATh Pa3BEePHYTHIM HHPOPMAIIMOHHBIN TTOMCK U CTABUTh HAa €r0 OCHOBE HOBBIC (YueOHBIC U TTO3HABATEIILHBIC)
3a7a4u;

5. Mckath 1 HaXoauTh 0000IIEHHBIC CIIOCOOBI PEIICHHS 3a/1a4;

6. [IpuBOANTH KPUTHUECKUE apTyMEHTHI KaK B OTHOIIIEHUH COOCTBEHHOTO CYXICHUS, TAK U B OTHOIIICHUU JCUCTBUHN U CYXKICHUI
JPYToro;

7. AHanuM3UpOBaTh U IPEOOPA30BBIBATH IPOOIEMHO-ITPOTUBOPEUUBBIE CUTYALIUN;

8. BrixoauTh 32 paMKy y4eOHOTO IIPEJAMETA U OCYIIECTBIIATH 1I€JICHANPABIICHHBIN MOUCK BO3MOXKHOCTH IIUPOKOTO MEpeHoca
CPEJICTB U CIIOCOOOB JICUCTBUS,

9. BricTpanBaTh HHAMBUIYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUYCHHS CO CTOPOHBI IPYTUX YYACTHUKOB U
pecypcHBIC OTpaHUYEHUS,



10. MeHsTh U yIep>KUBaTh Pa3HbIe MO3UIIMHI B TTO3HABATEIBHOM 1€ATETLHOCTH (OBITh YYEHUKOM U yuuTesaeM; (hopMyIupoBaTh
o0pa30BaTeIbHBIN 3aIIPOC U BBITIOJIHATH KOHCYJIBTATUBHBIE (PYHKIIUU CAMOCTOATEILHO; CTAaBUTh MPO0IeMy U paboTaTh HaJ ee
pEelIeHUEM; YTIPABIISITh COBMECTHOW MMO3HABATENIHON JIEITEIIbHOCTBIO U MOJUUHATHCS).

Kommynukamuenwvie YY/I:

BpInyCKHUK HAy4YuTCS:

1. OcymiecTBIATh 1€T0BYI0 KOMMYHUKAIIHMIO, KAK CO CBEPCTHUKAMHM, TaK M CO B3pOCIbIMHU (KaK BHYTpU 00pa30BaTEIbHON
OpraHu3alyy, TaK U 3a €€ MpeAesiaMt ); — IPU OCYLIECTBIECHUHU TPYNIIOBOMA padOThI ObITh KaK pyKOBOAUTENIEM, TAK U YIECHOM
MPOEKTHOM KOMAH/IbI B Pa3HBIX POJISIX (T€HEPATOPOM HMJIEW, KPUTUKOM, UCIIOJIHUTENEM, IPE3EHTYIOIIUM U T.11.);

2. Pa3BepHyTO, JJOTMYHO U TOYHO U3JIaraTth CBOIO TOUYKY 3PEHUS C UCIOJIb30BAaHUEM aIeKBATHBIX (YCTHBIX U TUCHMEHHBIX)
A3bIKOBBIX CPECTB;

3. Pacnio3HaBaTh KOH(MIUKTOrC€HHBIE CUTYAIIMU U MPEJOTBPAIIATh KOH(IUKTHI JO UX aKTUBHOU (Da3sl;

4. KoopaMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUAX BUPTYAJTbHOTO B3aUMOICUCTBUS (WJIM COUYETAHUS PEaTbHOTO U
BUPTYaJIbHOTO);

5. CornacoBbIBaTh MO3UIIMH YWICHOB KOMaH bl B Ipoliecce padboThl Haj OOLIUM MPOAYKTOM/pELICHUEM;

6. [IpeacraBusaTh MyOIMYHO PE3yIbTAThl MHANBUAYATBLHON U TPYNIIOBOM JAESTEIHHOCTH, KaK TIEpe]l 3HAKOMOM, TaK U Mepe]
HE3HAKOMOMW ayJUTOpUEH; — MoAOUpaTh MAPTHEPOB IS IEJIOBOM KOMMYHHKAITUH, UCXOS U3 COOOPAKEHHM pe3yIbTaTUBHOCTH
B3aUMOJICMCTBUS, & HE JIMYHBIX CUMITATUH;

7. BocrippuHUMAaTh KpUTUYECKHUE 3aMEYAHMS KaK pecypc COOCTBEHHOTO pa3BUTHS;

8. TouHO 1 eMKO (OPMYIHPOBATH KAK KPUTUUECKUE, TAK U OJI0OPUTETBLHBIE 3aMEUaHusl B aJJpec IPYTUX JIIOJIEH B paMKax
JIeI0BOM M 00pa30BaTeIbHON KOMMYHHUKALKUU, N30€erasi Ipy 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYKJICHUU.

Ilpeomemnwie:

B pesynbraTte uzydenust yueOHoro npeamera « XMMHUs» Ha YPOBHE CpeHero oOuiero 00pa3oBaHus BhITYCKHUK Ha yTiyOJIeHHOM
YPOBHE HAYUUTCS:

— pacKpbIBaTh HA MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUU COBPEMEHHOW HayYHOU KAPTUHBI MUPA U B MMPAKTUYECKON
JIEATENIbHOCTH Y€JIOBEKA, B3aUMOCBSI3b MEXKIY XUMUEU U IPYTMMU €CTECTBEHHBIMU HAYKaMU;

— COITOCTABJISATh UCTOPUYECKUE BEXU PA3BUTHSI XUMHUH C UCTOPUUYECKMMU NIEPUOJAMU PA3BUTHSI TPOMBIIUIEHHOCTH U HAYKH JJIsI
IIPOBEICHUS aHAIM3a COCTOSIHUSA, ITyTEeW pa3BUTUS HAYKU U TEXHOJIOTH;

— AQHAJIM3UPOBATH COCTAB, CTPOECHHUE U CBOWCTBA BELIECTB, IPUMEHSIS MOJIOKEHUS OCHOBHBIX XUMUYECKUX TEOPHI:

XUMHUYECKOTO CTPOEHHUS OpraHnYecKux coeuHeHnii A. M. byTiepoBa, cTpoeHus: aroma, XUMHYECKOU CBSI3H,



ANEKTPOJMTUUECKON JUCCOLMALIMY KUCIIOT, OCHOBAaHUM U COJIEH, a TAK)KE YCTAHABIMBATh IPUYUHHO-CIIEACTBEHHbBIE CBSI3H MEXKIY
CBOMCTBaMU BEILIECTBA U €r0 COCTABOM U CTPOCHHEM;

— MPUMEHATH NMPABUIIA CUCTEMATUIECKON MEXIYHAPOIHON HOMEHKIATYPBI KaK CPEICTBA pa3InUeHUs U UACHTU(DUKAINH
BEILIECTB MO0 UX COCTAaBY U CTPOEHUIO;

— COCTaBJISITh MOJICKYJIAPHBIC M CTPYKTYPHBIE (hOPMYJITBI HEOPTAHUYECKUX U OPTAaHNYECKUX BEIIECTB KaK HOCUTEICH
MH(pOpMALIKU O CTPOEHUHU BEIIECTBA, €0 CBOMCTBAX W MPUHAJJICKHOCTH K OMPEAEICHHOMY KJIACCy COCIMHEHUM;

— OOBSACHSTH MPUPOJY U CIIOCOOBI 00PA30BAHMS XUMUYECKOU CBSI3U: KOBAJICHTHOU (MOJISIPHOM, HEMOJISIPHOM ), HIOHHOM,
METAJTUYECKOU, BOJIOPOTHOM C LETBIO ONPEIeICHNUS XUMUYECKON aKTUBHOCTH BEIIIECTB;
— XapakTepu3oBaTh (PU3NYECKUE CBOMCTBA HEOPTaHUUECKUX M OPraHUYECKUX BEIIECTB U YCTAHABIMBATH 3aBUCUMOCTh
(U3UYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAITMYECKON PEIIETKH;
— XapaKTepu30BaTh 3aKOHOMEPHOCTH B UBMEHEHUHM XUMHUUYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUH,
BBICIIMX OKCHUJIOB U TUJIPOKCHUJIOB;
— IPUBOAUTH MPUMEPHI XUMUYECKUX PEAKIIUH, PACKPBIBAIOIINX XapAKTEPHbIE XUMHUECKUE CBOMCTBA HEOPTAHUYECKUX U
OpPraHUYECKUX BEIIECTB U3YUYCHHBIX KJIACCOB C LENbI0 UX UACHTU(GHUKAINYI U 0ObSICHEHUST 00JIaCTH PUMEHEHHUS;
— OMNpPENENATh MEXAaHU3M PEAKIIUH B 3aBUCUMOCTHU OT YCIIOBHU MPOBEACHUS PEAKIIMU U TPOTHO3UPOBATH BOBMOKHOCTD
MPOTEKAHUS] XUMUYECKUX PEAKIIMii Ha OCHOBE THUIIA XUMHUYECKOMN CBSI3U U AKTUBHOCTH PEAreHTOB;
— YCTaHaBIMBATh 3aBUCUMOCTb PEAKIIMOHHON CTOCOOHOCTH OPraHUYECKUX COSTMHEHHM OT XapaKkTepa B3auMHOTO BIUSHUS
aTOMOB B MOJIEKYJIaX C II€JIbI0 MPOTHO3UPOBAHUS MPOYKTOB PEAKIUU;

— YCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTU XUMHUECKON PEaKIMi U CMEIIEHUS] XUMUYECKOTO PABHOBECHS OT Pa3IUYHBIX
(haKTOPOB C 1IEJIbI0 OMPEACIICHHS] ONTUMATBHBIX YCIOBUM MPOTEKaHUS XUMUUECKUX TTPOIIECCOB,;

— YCTaHaBJIUBATh TCHETUYECKYIO CBSI3b MEXK/y KJacCaMH HEOPTraHUYECKUX M OPraHUYECKUX BEIIECTB I 000CHOBaHUS
MPUHIUIHATHHON BO3MOYKHOCTH MOJTYyUYCHHS] HEOPTaHUUECKUX U OPTaHUYECKUX COCIMHEHUMN 3a/IaHHOTO COCTaBa U CTPOEHUS,
— MOJOUPATh PEareHThl, YCIOBUS U ONPEACISITh NPOAYKTHI pEakliuii, MO3BOJISIONIUX pPeaTu30BaTh Ja00paTOPHBIE U
MIPOMBIIIIEHHBIE CITIOCOOBI MOTYYEHUSI BAKHEUIITUX HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB;
— OMNPENIENATh XapaKTep CPellbl B PE3YIbTATE TUAPOIN3a HEOPTAHUYECKUX U OPraHUYECKUX BEUIECTB U MPUBOJIUTH IPUMEPDI
THIPOJIN3a BEIIECTB B TOBCEAHEBHOM KU3HU YETIOBEKA, OMOIIOTMUECKIX 0OMEHHBIX TIPOIIECCaX U MPOMBIIIIIECHHOCTH;
— IPUBOAUTH IPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI B IPUPOJIE, MPOU3BOJACTBEHHBIX IIpOlleccax U
KU3HEAEATEIbHOCTH OPTraHU3MOB.



— 00OCHOBBIBATH MPAKTUUYECKOE UCIIOJIH30BAHNE HEOPTaHUYECKUX M OPTAHMUYECKHUX BEIIECTB U UX PEAKIUN B IPOMBIIINICHHOCTH
u ObITY;

— BBINOJIHATH XUMUYECKUI SKCIIEPUMEHT IO PACHO3HABAHUIO U MOJYYEHUIO HEOPTraHUYECKUX U OPTraHUYECKHUX BEIIECTB,
OTHOCSIIIIMXCS K Pa3JIMYHBIM KJIaccaM COEAMHEHUI, B COOTBETCTBUU C MPABUIIAMU U IIpreMaMu 0e30macHOil paboThI C
XUMHUYECKMMH BEIIECTBAMU H JJAOOPATOPHBIM 000PYOBaHUEM;

— MPOBOJIUTH PACUETHI HA OCHOBE XUMUUYECKUX (POPMYJI U YPABHEHUM peaKIUii: HAXOXKJIEHUE MOJEKYIIPHON (hOpMYIIbI
OpPraHUYECKOro BEIECTBA MO €r0 MJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTaB WIIM MO MPOJAYKTaM
CrOpaHUsl; pacueThl MaCCOBOM 10U (MACChl) XMMUYECKOT'O COSIMHEHUS B CMECH; PacdyeThl MacChl (00beMa, KOJTUYECTBA
BEILIECTBA) MIPOIYKTOB PEAKIIMU, €CIIU OJHO U3 BEILIECTB JaHO B M30BITKE (MMEET MPUMECH ); paCYEThl MAaCCOBOM MJIUM 0OBEMHOM
JIOJIM BBIXOJIa TIPOJIYKTA PEAKIIUUA OT TEOPETUUYECKU BO3MOMKHOTO; pacyeThl TEIIOBOT0 3 (deKTa peakiuu; pacyeThl 00 BEMHBIX
OTHOIIEHUH ra30B MPU XUMMUYECKUX PEAKIUAX; pacueThl Macchl(00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OJTHO
U3 BEILIECTB JIaHO B BUJIE pacTBOpPA C OINPEACIICHHON MAaCCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA;

— UCIOJIb30BAaTh METO/Ibl HAYYHOT'O MTO3HAHUS: aHAJIU3, CUHTE3, MOJICIMPOBAHUE XUMHUYECKUX MTPOIIECCOB U ABJICHUHN NTPU
perieHn yueOHO-UCCAeA0BaTEebCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOMYUYEHHUS U PACTIO3HABAHUS OPTaHUYECKHIX
BEILIECTB;

— BJIAJICTh MIpaBUJIaMu 0€30MacHOT0 OOPAIIEHUS ¢ €IKUMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMH OBITOBOM
XUMUU;

— OCYIIECTBIIATh MOUCK XUMHUUECKON MH(OPMALIMK MO0 Ha3BAHUSAM, UJEHTUPUKATOPAM, CTPYKTYPHBIM (hOpMYJiaM BEIIECTB;
— KPUTUYECKH OLICHUBATH U UHTEPIPETUPOBATH XUMUYECKYIO HH(DOPMAIIHNIO, COACPIKAIILYIOCS B COOOIICHUSX CPEJICTB
MaccoBoit uadopmaiuu, pecypcax UHTepHETa, HAYUHO-TIOMYJISIPHBIX CTAThSIX C TOYKU 3PEHUSI €CTECTBEHHOHAYYHOM
KOPPEKTHOCTHU B IIEJISX BBISBICHUS OMIMOOYHBIX CYXJACHUN U (HOPMUPOBAHUSI COOCTBEHHOMN MO3UIINH;

— HAXOJIUTh B3aMMOCBS3U MEXKY CTPYKTYpOH U (DYHKIMEH, MPUUUHON U CIEACTBUEM, TEOpUEH U (paKkTaMu P aHAIU3e
POOIEMHBIX CUTYAIM 1 000CHOBAHUM MPUHUMAEMbIX PEHICHUN HA OCHOBE XUMUYECKUX 3HAHU;

— MPEACTABIATh YT PEIICHUS TII00aTbHBIX MPOOJIEM, CTOSIIUX MEPe]l YEIIOBEUYECTBOM, U MEPCIIEKTUBHBIX HAIPaBICHUN
Pa3BUTHS XMMHUYECKUX TEXHOJIOTH, B TOM YHCJI€ TEXHOJIOTUI COBPEMEHHBIX MAaTEPUAJIOB C Pa3TUYHON (DYHKIIMOHATLHOCTBIO,
BO300HOBJISIEMBIX UCTOYHUKOB CHIPhSI, IEPEPAOOTKH M YTUIN3AIUN TPOMBIIUICHHBIX M OBITOBBIX OTXOJIOB.

BhITyCKHUK Ha yriIyOJIEHHOM YPOBHE MOJYYUT BO3MOKHOCTb HaYUUThCS:



1. ®opmynHpoBaTh 1ETb UCCICAOBAHMUS, BBIJIBUTATh M MIPOBEPSITH IKCIIEPUMEHTAIBLHO THIIOTE3bl O XUMHUECKHUX CBOMCTBAaX
BCIIICCTB HA OCHOBE MX COCTaBa M CTPOCHUS, UX CITIOCOOHOCTH BCTYNaTh B XUMHUECKHE PEAKIINH, O XapaKTepe U MPOIyKTax
Pa3IMYHBIX XUMHUYCCKUX PEaKITUIL;
2. CaMOCTOSTEIIbHO IJIAaHUPOBATH M MPOBOJIUTh XUMHYECKHE SKCIIEPUMEHTHI ¢ COOJIFOICHUEM IpaBmI O0e30macHoi paboThI ¢
BEII[ECTBAMH U JJaOOPATOPHBIM 000PYIOBAHUEM;
3. WuTepnperupoBaTh JaHHBIC O COCTABE U CTPOCHHUH BEIIECTB, MMOTYYEHHBIE C IIOMOIIBIO COBPEMEHHBIX (PU3UKO-XUMUUYECKUX
METOJIOB;
4. OUCHIBaTh COCTOSTHUE DJICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX MPECTABICHUN O CTPOCHHH
aToMa JiyIsl OOBSICHEHUS PE3yIbTaTOB CIICKTPAIBHOTO aHAIN3a BEIIECTB;
5. XapakTepu3oBaTh poJib a30TOCOICPIKAIINX TeTEPO IMUKINICCKUX COSTUHEHUH U HYKJICMHOBBIX KHUCJIOT KaK BaKHEHUIITUX
OMOJIOTUYCCKN aKTHBHBIX BEIECTB;
6. IIporao3upoBaTh BO3MOKHOCTH MPOTEKAHUS OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINM, JISKAITUX B OCHOBE IMTPUPOIHBIX U
MIPOM3BOJICTBEHHBIX MPOIIECCOB.

2. Coaep:xxanue y4eOHOT0 mpeaMera
2.1. Ocobennocmu cooeprcanus 00yUeHus Xumuu 6 CpeoHell uiKone
B cucreme cpeanero obiero 06pa3oBaHus XUMHIO OTHOCAT K peaMeTHON oomactu «EctecTBeHHbIe Haykm». OCOOCHHOCTH
coJiep>kaHusl OOyYEeHHsI XUMHH B CPETHEH IIKOJIe 00YCIOBIICHBI CIEITU(UKON XUMUY KaK HAYKH U TIOCTABIICHHBIMU 3a/ladaMHu.
OCHOBHBIMH MPOOJIEMaMH XUMUU SBIISTFOTCS:
— M3yYCHHE COCTaBa U CTPOECHUS BEIIECTB, 3aBUCUMOCTH MX CBOHCTB OT CTPOCHHS;
— IMOJTy4YeHHUE BEIIECTB C 3aJJaHHBIMU CBONCTBAMU;
— HCCIIEIOBaHUE 3aKOHOMEPHOCTEH XUMUYECKHUX PEAKIIUN U TIyTeH YIIPaBICHUS MU B IEJSAX MTOTYUYSHUS HEOOXOUMBIX
YEJIOBEKY BEIIECTB, MaTEPHAIIOB, SHEPTHH.
[ToaTOoMy B IporpamMme Mo XMMHUH HAIUIA OTPaKEHUE OCHOBHBIC COACPIKATEIbHBIC TUHUU:
— «BEIIECTBO» — 3HAHUS O COCTABE M CTPOCHHH BEIIECTB, MX BAXXHEHIITNX (PU3NUCCKUX U XUMHUCCKHX CBOKCTBAX,
OMOJIOTUYECKOM JCHCTBUU;
— «XHMHYECKas peaKIus» — 3HaHHUs 00 YCIOBUSAX, B KOTOPBIX MPOSBIISIOTCS XUMHUECCKHE CBOMCTBA BEIIECTB, CIIOCO0ax
yIpaBieHUS XUMHUYECKUMH TIPOIIECCaMU;
— «IMPUMEHEHHNE BEIIECTB» — 3HAHUS U OIBIT IPAKTHYCCKOM JCATEILHOCTH C BEIIECTBAMHU, KOTOPhIC HAanOoJIee 4acTo
YHOOTPEOJISIFOTCS B TIOBCETHEBHOM KM3HU, TIIUPOKO UCIIOIB3YIOTCS B TPOMBITINICHHOCTH, CEIbCKOM XO3SHMCTBE, HA TPAHCIIOPTE;



— «I3BIK XUMHW» — CUCTEMA BAKHEUIIUX MOHATHA XUMUHU U TEPMHUHOB, B KOTOPBIX OHH OIIMCBIBAIOTCS, HOMEHKJIATypa
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YHUCIIE U TPUBUAJIbHBIE), XUMUUECKHE (POPMYIIBI U
ypaBHEHHS, a TaKKe MpaBuiia NepeBojia MHPOpMAaIK ¢ POJHOTO WM PYCCKOTO s3bIKA Ha S3bIK XMMHUH U 0OpaTHO.

B pe3ynbraTe n3yueHus: yueOHOTo npeameTa « XuMuUs» BBIITYCKHUK CPEIHEH KOl OCBOUT COJIEpKaHUE, CITIOCOOCTBYIOIIEE
(OpMHPOBaHHUIO MO3HABATENBHOM, HDABCTBEHHON M 3CTETHYECKOU KYJIBbTYPBHI.

VYyamuiics oBIageeT CUCTEMOW XUMUYECKUX 3HAHUN — MOHATUSAMH, 3aKOHAMU, TEOPUSIMU U S3bIKOM HayKHU KaK KOMIIOHEHTaMU
€CTECTBEHHOHAYYHOU KapTUHBI MUpa. Bce 3To Mo3BoauT eMy copMUpOBaTh HA OCHOBE CUCTEMBI MOJYyUYEHHBIX 3HAHUN HAYyYHOE
MHUPOBO33pEHUE KaK (YHAAMEHT LIEHHOCTHOTO, HPABCTBEHHOI'O OTHOIIEHUS K IPUPOJIE, OKPYKAIOIIEMY MHUPY, CBOEH KU3HU U
3JI0pPOBbIO, OCO3HATH POJIb XUMUYECKON HAYKH B MO3HAHUHU U TPEOOPa30BaHUU OKPY>KAIOIIETO MUPA, BEIpA0OTaTh OTHOLIEHUE K
XUMHUH KaK BO3MOXKHOU 00J1acTH Oy 1y1iei COOCTBEHHOM MPAaKTHUECKON EATEIbHOCTH. Y CBOGHUE CO/IepKaHUsI yueOHOTO
npeaMeTa « XuMus» 00€CIIeuuT BhIITYCKHUKY BO3MOKHOCTh COBEPILIEHCTBOBATh U Pa3BUBATh I03HABATENIbHBIE BO3MOXHOCTH,
YMEHHE YIPaBIsATh COOCTBEHHON MO3HABATENIbHOM 1€ATENbHOCThIO; HHTEIIEKTYabHbIE U Pe(PIEKCUBHBIE CTIOCOOHOCTH;
IPUMEHSATh OCHOBHbIE MHTEJIEKTyaJIbHbIE ONlEpalluy, TaKue Kak (GopMyIrpoBaHUE TUIIOTE3, aHAIU3 U CUHTE3, CPAaBHEHHUE,
o0oO11eHne, cucTeMaTu3alys, BbIIBICHIE IPUYUHHO-CIIEACTBEHHBIX CBA3€H JIUIs1 U3yUeHUs! CBOMCTB BELECTB M XUMUYECKHUX
peaxIuii; UCTOIb30BaTh PA3IUUYHbIE HCTOUHUKH JUISI TTOTYYeHHUS] XUMUUECKON HH(POPMAIIUHU; CAMOCTOSITENILHO IJIAaHUPOBATh U
OpPTraHM30BbIBaTh YUEOHO-TI03HABATEIbHYIO JIEATEIBHOCTh; Pa3BUBATh UCCIEA0BATEIbCKUE, KOMMYHUKATUBHBIEC U
uH(bOpMaIMOHHBIE YMEHUs. B mporpamme peannsyercs CUCTEMHO-ACSITeTbHOCTHBIN MoaX0 1, exaiuid B ocHoBe @I'OC. OtoT
MOJIXOJ1 OPUEHTHUPOBAH HA KOHKPETHBIE pe3yJbTaThl 00pa30BaHusl, KaK CUCTEMOOOPA3YIOIINIl KOMIIOHEHT CTaHJapTa, Te
pa3BHUTHE JJUYHOCTH YYAILIETOCSI HA OCHOBE YCBOCHMSI YHUBEPCAJIbHBIX YUEOHbIX JTE€HCTBUM, TO3HAHUSA U OCBOEHUSI MUPa
COCTaBJISIET LI€Tb M OCHOBHOM pe3yibTaT 00pa30BaHUsl.

N3yuyenue xumun B 10 u 11 kaccax noctpoeHo no auHerHo# cxeme. B 10 kinacce uznaraercs Marepuan o0Iie 1 opraHnyecKkon
XUMUH, a B 11 kacce — Heopranudeckas XuMusi, o01ias XuMusi, XaMA4YECKasi TEXHOJIOTH.

CucremaTnueckuii Kypc opranudeckoit xumuu B 10 kmacce npeasapser pas3zes, HalpaBiIeHHbINH Ha 000011eHNe U IOBTOPEHUE
MIOJTyYEHHBIX B OCHOBHOM 1IIKOJIE 3HaHUM. B HEM Takke JaroTcs Te CBECHUS U3 O0IIel 1 HEOPTraHUYECKOM XUMUU, KOTOPbIE
HEOOXOUMBI JJI U3YUEHUS OpraHM4eCKOM XMMHHU, HO HE BOIILIM B IPOrpaMMy OCHOBHOM 11kouibl. Kypc opranndeckoil Xumuu
IOCTPOEH TPaIuLUUOHHO. OH HAYMHAETCS C OCHOBHBIX MOHATHIA OPraHWYECKON XUMHH, 3aTEM U3JIaraeTcsl CTpyKTypHasi TEOPHUS
OpPraHUYECKUX COECJUHEHUH, pACCMATPUBAETCS UX IEKTPOHHOE cTpoeHue. I10ToM n3yyarorcs BaKHEHUIINE KITACChI
OpPraHWYECKUX COCTMHEHUM: YIIIEBOJLOPOIbI, KHCIOPOACOAEPKAIIUE COEANHEHNS, a30T- U CEPOCOAEPIKAINE COCTUHEHMUS.
CucremMaTHuecKoe U3JI0KEHHE CTPOCHUS U CBOWCTB OPraHMYECKUX COSAMHEHUI MO3BOIAET MEPEUTH K OMOJIOTHUYECKH aKTHBHBIM



BEIIIECTBAM — YTJIEBOJIaM, KHpaM, OeJIkaM U HYKJIEMHOBBIM KHCJIOTaM. 3aKaHYMBACTCS KypC OPTaHMYECKOW XUMHUU PACCKA30M O
MOJINMEPAX M MX UCIIOJIb30BAHUU B OBITY U B TEXHHUKE.
2.2. Conep:xkanue y4eOHOro npeamera «XuMus» Ha yriay0JeHHOM YPOBHE CpeIHero o01ero o0pa3oBaHusi

e Teopernvyeckre OCHOBbI XUMHUM.

CrpoeHnue BemecTBa ATOMHO-MOJIEKYJIIPHOE yUeHHE. BelecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMUSL.
KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BelllecTBa. MoJsipHass 1 OTHOCUTENbHAS MOJIEKYJISIpHAs Macchl BenlecTBa. MosbpHas
JI0JI 1 MaccoBas J0Jis demMeHTa B BenlecTBe. Ctpoenue aroma. Hykmuasl. M3otonsl. Jlepekt Macchl. Tumbl painoakTUHBHOTO
pacnana. TepMosiiepHblil cuHTe3. OTKPBITUE HOBBIX XUMHUYECKUX AJIEMEHTOB. SaepHble peakuuu. TUIbl SAEPHBIX PEAKIUI:
nenenre u cuHTe3. CKOpoCTh peaklMy paJuoaKTUBHOTO pacnana. [I[pumenenne paiMoOHyKIUA0B B MeAUIIMHE. MeToa MEYEHBIX
aToMOB. [IpuMeHeHre palMOaKTUBHBIX HYKIUAOB B reoXpoHoJorud. CoBpeMeHHast MoJenb cTpoeHust atoma. KopryckynsipHo-
BOJIHOBBIE CBOMCTBA 3JiekTpoHa. [IpencraBinenue o kBaHToBOM Mexanuke. CooTHouienue ae bpoitns. [Ipunnun
HeomnpeaeneHHocTy [eiizendepra. [Tonstue o BonHoBoM pynkunu. KBantossie uncna. AtomHast opourtans. Pactipenenenue
AJIIEKTPOHOB 110 SJHEPTETUYECKUM YPOBHSM B COOTBETCTBHUH C MPHUHIIMIIOM HAUMEHBIIEN YJHEPTUM, IPABUIIOM XYH/IA U
npuHiunoM ITaynu. OcoOEHHOCTH CTPOEHUS! SHEPTETUYECKUX YPOBHEN aTOMOB d-3JIEMEHTOB. DJIEKTPOHHAs KOH(DUTypaLIHs
atoma. Kitaccudukanus XuMU4ecKUX 3JIEMEHTOB (S-, p-, d-, /-3JIEMEHTBI). DJIEKTPOHHbIE KOHPUTYpPALUU TOJIOKUTEIbHBIX U
OTpULATENbHBIX HOHOB. OCHOBHOE U BO30Y K/IEHHbIE COCTOSIHUS aTOMOB. BanentHble anekTponsl. [leproanueckuii 3aKoH.
@opMyJIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEJICTABICHUN O CTPOEHUH aTOMa. MHUPOBO33pEHYECKOE U HAYUYHOE 3HAUEHUE
[Tepnognueckoro 3akona J[. . MenneneeBa. Paguyc atoma. 3akOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEUIECTB,
BOJOPOJHBIX COCIMHEHUH, BBICIINX OKCUIOB U THAPOKCUAOB B IIEpUOAaX U rpynmnax. NeKTPOOTPULIATEIbHOCTh. XUMHUUECKas
CBsI3b. DJIEKTPOHHAS MPUPOJIa XUMUYECKOM CBsi3u. Buabl xumudeckoit csizu. KoBajieHTHast CBSI3b U €€ XapaKTEPUCTUKU (PHEPTHS
CBS3H, JUIMHA CBSA3U, BAJICHTHBIN YIOJl, KPATHOCTbH CBSI3H, MOJPHOCTD, NOISPU3yeMOCTh). KoBaneHTHas HeNoJIApHas U HOJIIpHAst
cBsi3b. OOMEHHBIN U JOHOPHO-AKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOM MOJISPHOMN CBSI3U. [ '€OMeTpHst MOJIEKYJIBI.
JITi01bHBII MOMEHT CBSI3H, TUINOJIBHBIA MOMEHT MOJIEKYJbl. MoHHas cBsi3b. OTiIMUKE MEXy HOHHON U KOBAJIEHTHOM CBSI3BIO.
Merannndeckas cBa3b. BomopoaHast CBA3b U €€ BIMSIHUE HA CBOKMCTBA BEIIECTBA. MEKMONIEKYISIPHBIE B3AUMOIECUCTBHS.
[loHsATHE O CYITPaMONEKYIAPHON XUMHUU. ATperaTHbIE COCTOSHUS BenecTBa. ['a3bl. ['a30BbIe 3akOHBI. Y paBHeHHe Knannepona—
MemnpeneeBa. 3akoH ABOraapo. 3aKOH 00bEMHBIX OTHOIIEHUH. OTHOCUTENbHAS TVIOTHOCTH ra30B. CpenHss MoJisipHas Macca
cmecu. CTpoeHHEe TBEPBIX TEN: KPUCTALIMYECKUE U aMOp(HbIe BelecTBA. TUIBI KPUCTAIUIMYECKUX PEHIETOK: aTOMHas,
MOJIEKYJIsIpHas, MOHHAs, MeTaiuinueckas. [lonsaTtue o0 anemeHnTapHO# siueiike. PacyeT dnciia HOHOB, coaep KaIIuxcs B
aneMeHTapHoOu siuelike. MonHubie paguychl. OnpeaeieHne MeTauTMYecKoro pajanyca. 3aBUCUMOCTh (PU3UYECKUX CBOMCTB



BEIIECTBA OT THUIIA KpUCTAIUITMYECKOU perneTku. [Ipuannbl MHOTOO0Opasus BemiecTB. COBpeMEHHbBIE MPECTABICHHUS O CTPOCHUH
TBEPIBIX, )KUJIKUX U Ta3000pa3HbBIX BEIIECTB.

Jlemoncmpayuu.

1. OGpa3iibl BEMIECTB MOJICKYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI.

2. Bosronka nona.

3. Moaenu MONEKyII.

Kpucrainuueckue pemetku. OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKaHUS XUMHUECKUX peakinil Knaccudukarus XuMuueckux
peaKkIuil o pa3INYHBIM MpU3HaKaM cpaBHEHUs. ['oMoreHHble U reTeporennbie peakiuu. Kiaccudukaius no 3HaKy TEIJIOBOTO
sapdexra. OOpaTuMble 1 HEOOpaTUMble peakuuu. KaranuTuyecknue u HeKaTalIuTUYecKue peakuuu. Peakiuu ¢ u3MeHeHueM u 6e3
W3MEHEHHUsI CTENIEHU OKHUCJICHUS DJIEMEHTOB B COCIMHEHUSAX. JDHEPreTUKa XUMUYECKUX peakiuil. Ternooit 2apHexT XuMmuueckom
peakiuu. DHAOTEPMHUUECKUE U IK30TepPMUYECKUE peakluu. TepMoxumudyeckue ypaBHeHus. Temiora oOpa3oBaHus BeIlIeCTBA.
3akoH ['ecca u cnenctBus u3 Hero. DHeprus cBsizu. [loHaTHe 0 BHYTpeHHEW SHEpruu U sHTaNbNuM. [loHaTue 06 SHTponHH.
Bropoii 3akon TepmoguHamuku. @opmyna bonbimana. Sueprus ['m606ca u kpurepuu caMonpoOru3BOILHOCTH XUMUYECKON
peakimu. OOpaTuMbie peakiuu. XuMmuueckoe paBHoBecue. Koncranrta paHoBecusi. [Ipunmun Jle [llarense. PaBHOBeCcHbBIE
COCTOSIHUSA: YCTOMYMBOE, HEYCTOWUNBOE, Oe3paznuunoe. CMeleHne XUMUIECKOTO paBHOBECHS TI0]T JICHCTBUEM Pa3TUIHBIX
(baKkTOpOB: KOHIIEHTPAIMH PEareHTOB WJIA MPOTYKTOB PEaKIUU, JaBICHUS, TEMIEpaTypsl. Posib cMeleHrs paBHOBECHS B
TEXHOJIOTHYECKUX mporieccax. CKOPOCTh XUMUYECKUX PEaKIUi, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPUPOIBI
pearupyronmx BEUECTB, KOHIIEHTPAUN PEarupyroNIuX BEIIECTB, TEMIIEPATYPhI, HAINYHS KaTaJIN3aTOPA, IIIOMAAN TOBEPXHOCTH
pearupyronmx BenecTs. Peakiny roMOreHHbIE M TETEPOreHHbIE. DJIEMEHTAPHbBIEC PEaKuU. MexaHnu3M peakiui.
AKTHUBHUPOBAHHBIN KOMILIEKC (MIEPEXOHOE COCTOSIHUE). 3aKOH JeHCTBYOMMX Macc. KoHCTaHTa CKOpOCTH peaKkIuu, ee
pazmepHocTh. CKOPOCTh peakiuu paauoakTUBHOTO pacnaja. [lepuosa nonypacnana. [pasuino Bant-I'od- da. [Tonstue 06
HHEPrUU aKTUBAILMU U 00 3HEpreTuyeckoM npoduiie peakuuu. YpasHeHue Appenuyca. KatanuzaTtopsl U Kataian3. DHEprus
aKTHBALlMN KaTaJu3NUpyeMOu U

HEKaTaJIU3UPyEeMON peakiuu. AKTUBHOCTb U CEJIEKTUBHOCTh KaTaau3aTopa. [ OMOreHHbIN U TeTEPOreHHbIA KaTalus.
["'oMorenHbIf KaTanu3 B ra3oBoi (paze. KatanuTudeckoe OKHCIEHUE YTapHOTO T'a3a B KOHBEPTEPaX BBHIXJIOMHBIX Fa30B B
aBToMOOUIIsIX. PONb KaTanmu3aTopoB B MPUPOJIC U TPOMBIIIUIEHHOM MPpou3BOACTBE. DepMeHTHI Kak OMOJIOTHYEeCKUE
KaTaJIN3aTOPbI.

Jlabopamophuvie onvimeol.

1. Katasimtuueckoe pa3iioxKeHue MepoKCuaa BOI0Opoaa.



PactBopsl CriocoObI BeIpaKeHHST KOJIMUYECTBEHHOT'O COCTaBa PacTBOPA: MAacCOBasl JI0JIsl pACTBOPEHHOTO BEIIECTBA (MPOIICHTHAS
KOHIIGHTpAIus ), MOJIsipHasi KoHIleHTparus. TurpoBanue. PacTBopeHue kak Qpu3nko-xumMudeckuit mpouecc. Kpucramioruaparsl.
Hucnepcusie cucteMbl. Komnmonnneie pactBopsl. ctunnbie pactBopsl. JucnepcHas dasza u qucniepcruonnas cpena. CycneHsuu u
smynbenn. 3oau U renu. Onanecuennus. Db dext Tunmana. Koarynsnusa. Cenumentanus. Cunepesuc. Peakium B pactBopax
ANEKTPONUTOB. KauecTBEeHHbIE peakIMi Ha MOHBI B pacTBOpe. KUCIOTHO-OCHOBHBIE B3aMMOJEHCTBUS B PACTBOPAX.
AmdortepHocTs. loHHOE ipou3BeaeHue Boabl. Bonopoanslil nokasarens (pH) pactBopa. CuiibHBIE U cl1a0ble 3JEKTPOJIUTHI.
Pacuet pH pacTBOpOB CHUIIBLHBIX KUCIOT U 1iesioued. KOHCTaHTBI [UCCOUAIINU CTA0bIX JIEKTPOJIUTOB. CBSI3b KOHCTAHTHI U
CTeNeHH Auccourannu. 3akoH pa3BegeHus OctBanpaa. Peakunu nonHoro ooMeHna. [1osHble M COKpallleHHbIE HOHHBIE YPABHEHHS.
['uaponus coneit. ['maponus no KaTMOHy, IO aHUOHY, IO KATUOHY U MO0 aHUOHY. Peaknus cpesibl paCTBOPOB COJIEW: KUCIOTHAS,
niesioyHasi 1 HerpanbHas. [lonubiil HeoOpaTuMblid ruaponu3. [lomydyenue peakiyeil rupoan3a OCHOBHBIX colied. [ToHsTre o
nporojutrueckout reopun bpencrena—IJloypu. [loHsITHE O TEOPUU KUCIOT U OCHOBaHMH JIbtonca. 3HaUueHHE THPOJIN3a B
Ouosornyeckux 0OMEHHBIX mpoiieccax. [I[pumenenre ruapoinsa B IPOMBIIUIEHHOCTH. PaBHOBecHEe MeX Iy HAaChIIIIEHHBIM
pacTBOpoM U ocangkoM. [IpousseneHrne pacTBOPUMOCTH.

Jlemoncmpayuu.

1. OnpeneneHne KUCIOTHOCTH CPEbI MPU NOMOIIY UHANKATOPOB.

2. Dddexr Tunnans.

3. O6pazoBaHue KOMIUIEKCHBIX COETMHEHUI MEPEXOIHBIX METAJIIOB.

Jlabopamophuvie onvimeol.

1. Peakium mOHHOTO OOMEHa.

2. CBoiCTBa KOJUIOUJHBIX PACTBOPOB.

3. 'uaponus coneil.

4. ITonydyeHue U CBONCTBA KOMIUJIEKCHBIX COCUHEHUM.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE MPOLECCH OKUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUU. THUITBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiuii. OKUCIEHUE U BOCCTAaHOBIEHUE. OKHUCIUTEIN U BOCCTAHOBUTEIU. MeTo 3JIEKTPOHHOTO U
AJIEKTPOHHO-MOHHOTO Oananca. [ToBenenue BeecTB B cpefax ¢ pazHbiM 3HadeHueM pH. [lepManranat kanus Kak OKUCIHUTEIb.
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMY B IPUPOJIE, TPOU3BOACTBEHHBIX IIPOLIECCAX U )KU3HEACSITEIBHOCTH OPTaHU3MOB.
["anbBaHMYECKUl 31eMEHT (Ha rpuMepe 31eMenTa JJannsis). XuMu4ecKrue HICTOYHUKY TOKa: raJlbBAHUYECKHUE 3JIEMEHTHI,
aKKyMYJISITOPBI M TOIUIMBHBIE 3J1IeMeHThl. Dopma 3anmcy XMMUYECKOTr0 UICTOYHUKA TOKA. CTaHIapTHBIN BOJOPOIHBIN 3JIEKTPOI.
CrangapTHBIN IEKTPOIHBIN MOTEHIHAN CUCTEMBL. [IoHsATHE 00 ANEKTPOABUKYILEH CHIIE PEAKIUU. DJAEKTPOXUMUYECKHH sl



HanpsKEeHUH (aKTUBHOCTH) METAJUIOB (PsiJ] CTaHJAPTHBIX AJIEKTPOIHBIX NOTEHLMANOB). HanpaBieHne oKuciauTeabHo-
BOCCTaHOBUTEJIbHBIX peakuil. DJIEKTPOJIU3 PacIyIaBOB U BOJHBIX PaCTBOPOB AJIEKTPOJIUTOB (KUCIIOT, IIeJI0Uel U coseil). 3aKOHBI
anekTposmsa. [IpakTuueckoe MpUMEHEHHUE IEKTPOIIN3A JUIsl IIOJyYEHUS IEJIOYHBIX, IEJI0YHO3EMENIbHBIX METAIIIIOB U
anmromMuHusA. Koppo3ust MeTaiioB: criocoObl 3alMThl METANIOB OT KOPPO3UHU.

Hemoncmpayuu. BzaumozeiicTBue nepManraHaTa Kajius ¢ CyJab(UTOM HATPUs B pa3HBIX Cpeax.

* OCHOBbBI OPraHUYeCKOM XMMUH

OCHOBHBIE NOHATHA OpraHnyecKor xumuu llosiBienre u pa3BUTHE OPraHMYECKOW XUMUH Kak Hayku. [IpenmMer u 3apaun
OpraHM4eCKON XUMHUH. MeCcTO 1 3HaUYCHUE OPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK. B3anMOCBsI3b HEOPraHUYECKUX
U opranndeckux BemecTB. OCOOEHHOCTH OopraHndeckux BeuecTs. [IpuunHbl MHOrooOpasus OpraHMueCcKUX BEIIECTB.
OpraHnyeckue BellecTBa B IPUPOJIE. YTIIEPOIHBIN CKEJIET OPraHMYE€CKOM MOJIEKYJIbI, €r0 TUIIBL: IUKINYECKUE, ALIUKINYECKUE.
Kapbonuknnueckue 1 reTepoluKiIndeckue ckeneTbl. KpaTHOCTh XMMHUECKO# CBSI3U (BUABI CBA3EH B MOJIEKYJIaX OPraHMYECKUX
BELLECTB: OJNHAPHBIE, IBOWHBIE, TPOMHBIE). I3MEHEHNE 3HEPTUU CBA3EM MEXTy aTOMAMM YIJIEPO/a MPU YBEJIMUYEHUN KPAaTHOCTH
cBsA3U. HachlleHHbIE M HEHACBIILIEHHBIE COEUHEHNSI. DJIEKTPOHHOE CTPOCHUE U XUMUYECKHE CBA3U aTOMa yTiIepoaa.
['uOpuan3anrs aToOMHBIX OpOUTaNel, €€ TUIIbI 1JIi OPraHUYECKUX COCIMHEHUM: Sp3 , sp2 , sp. OOpa3oBaHue CT- U p-CBA3EH B
MOJIEKYJIaX OPraHUYECKUX COeAUHEHUM. IIpOCTpaHCTBEHHOE CTPOCHNE OPraHUYECKUX COCAUHEHUN. XUMUYECKOE CTPOCHUE KaK
MOPSIAOK COEAMHEHNS ATOMOB B MOJIEKYJIE COTJIACHO MX BaJEHTHOCTU. OCHOBHBIE MOJ0KEHUS TEOPUU XUMUYECKOTO CTPOCHUS
opraHnyeckux coenuHeHud A. M. bytinepoBa. 3aBUCUMOCTb CBOMCTB BEHIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYI.
CrpykrypHas popmyna. U3omepust u nzomepsl. CTpyKTypHas U IPOCTPAHCTBEHHAs n30Mepus. M3omepus yrieposiHOro ckenera.
N3omepus nonoxenus. MexknaccoBast n3oMepusi. Buasl npoctpancTBeHHON n3oMepun. OnTudeckas n30Mepusl.
AcnMmMmeTpryeckui atoM yriaepoga. ONTHYeCKUe aHTUIOIbl. XUPaJbHOCTh. XUPAJIbHbIE U aXUPAIBHBIE MOJIEKYJIBI.
['eomeTpuyeckas uzomepus (1c-, Tpanc-u3omepust). U3NKO-XUMHUECKUE METO/IbI UCCIIEI0OBAaHUS CTPOCHUS U PEAKIIMOHHOM
CroCcOOHOCTH Oprannyeckux coeauHenunit. Crnexkrpockonus AMP, Mmacc-criekTpomeTpusi, HHGpaKpacHasi CIEKTPOCKOTIHS.
DNEeKTPOHHOE CTPOEHUE OPraHUYECKUX BellecTB. B3auMHoe BIUSHUE aTOMOB U TPYII aTOMOB. DJIEKTPOHHBIE 3(PPEKTHI.
WNuayktuBHbIN 1 Me3oMepHBIN 3G ¢ekThl. [IpeacraBnenue o peonance. Kimaccudukamus opranudeckux Beiects. OCHOBHBIC
KJIACChl OPraHMYECKUX coeAnHeHui. [IpuHuumnbl knaccuukanuu opranndaeckux coequHenuil. [lonsarue o GyHKIMOHATBHOM
rpynne. Knaccugukaius opraHM4ecKuX COeIMHEHUI 0 PYHKIMOHAIBHBIM IpynnaM. ['omonorus. 'omonoru. ['oMonoruueckas
pa3HocTh. ['omonornueckue psanpl. HoMeHknarypa opranmueckux BemecTs. MexayHapoaHas (cucreMarnueckas) HOMEHKIIAaTypa
OpraHMYECKUX BEIIECTB U MPUHLHUIIBI 00pa30BaHUs Ha3BaHUN OpraHUYECKUX COeMHEHU. PallnonanbHas HOMEHKIAaTypa.
Knaccudukanuys u 0coOeHHOCTH opraHndeckux peakuuii. CriocoObl 3anuceld peakiuii B opranndeckor xumun. Cxema u



ypaBHEHHE. Y CIIOBUA MpoBeaeHUs peakiuil. Kinaccudukarus peakiuii opraHM4ecKuX BEIIECTB MO CTPYKTYPHOMY MPU3HAKY:
3aMellIeHuEe, IPUCOCIMHEHNE, OTIIeIUIEHNE. PeakiinonHble IEHTphl. [lepBoHaYanpHbIEe OHATHS O TUNIAX U MEXAHU3MAaX
OpraHUYeCKuX peakiuil. [ OMOTUTHYECKUI U TEeTePOIUTUYECKUIA pa3phIB KOBAJIEHTHON XUMHUUYeCKOoU cBsi3u. CBOOOTHO-
pajvKaIbHBIA U MOHHBIM MeXaHU3MBbI peakiun. [loHsTre o cBo00AHOM paauKaie, Hykieoduse, snekTpoduie, kKapOOKaTHOHE U
kapbannone. O003HaUE€HNE MOHHBIX PEAKINI B OpraHn4eckor XuMun. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH B
opranudeckoil xumMuu. nenTudukanus opraHM4ecKux coeJuHEHUM. ['eHeTnyeckas CBs3b MEXK/y KlaccaMu OPraHUYEeCKUX
COECIMHEHU.
Jlemoncmpayuu.

Mopenu opraHn4eCcKuX MOJIEKYL.

VYrneBonopoasl AJKaHbl. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl MeTaHa. Bp3 -I'ubpuauzanus opoutanen
aToMOB yriiepojia. ['omonorudeckuit psin u odmas popmyina ankanoB. CucreMarnyeckass HOMEHKIATypa aJIkaHOB M PaJUKaJioB.
N3omepus yraepoaHoro ckenera ankaHoB. [lonstue o koHdopmarusax. Guzndeckue CBONCTBA aTKaHOB. 3aKOHOMEPHOCTH
U3MEHEHHS (U3HUECKUX CBOMCTB. XMMHUECKHE CBOMCTBA AJIKAHOB: TaJloTe- HUPOBAHKUE, HUTPOBAHUE, IETUIPUPOBAHNE,
TEPMUYECKOE pa3siokKeHUe (MMUPOJIU3), TOPEHUE KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB TEIUIA B MPOMBIIIJIEHHOCTH U OBITY,
KaTaJIMTUIECKOE OKUCIICHHE, KPEKUHT KaK CITOCOOBI TOTYyUYEeHUS BAXKHEUIIINX COCTMHEHNUN B OPraHUYECKOM CHHTE3E,
U30MEpU3aIHs KaK CIIOCO0 MOJTy4YeHHUsI BRICOKOCOPTHOTO OeH3MHA. MeXaHu3M peakiui CBOOOIHOPAINKAIBHOTO 3aMelIeHHs (Ha
pUMeEpe XJIOPUPOBaHUS MeTaHa). CUHTETUYECKUE CIIOCOOBI MOTYYEHUS aTKaHOB. MeTOo bl OTy4YEHUs aJKaHOB U3
aNKUITanoreHu10B (peakuus Brop- na), 1ekapOOKCUIMpOBaHUEM COJIeH KapOOHOBBIX KHUCIOT U 3JIEKTPOJIU30M PACTBOPOB COJIEH
KapOOHOBBIX KUCIOT. HaxoxeHue ankaHoB B IPUPOJAE U PUMEHEHHUE aJIKaHOB.

[uknoankanel. CTpoeHue MoJIeKyJ1 ukioankaHoB. Oomas popmyina nukioankaHoB. HomeHnknarypa mukinoankaHoB. M3omepus
LUKJIOAJIKAHOB: YTJIEPOJHOTO CKENeTa, MEKKIIacCOBas, MPOCTPAHCTBEHHAs (LUC-TpaHc-u3oMepust). HanpsikeHHbie U
HeHanpsbkeHHble HUKIIbl. Criennduka CBONCTB HUMKIIOAIKAHOB C MAJIbIM Pa3MepoM LHKIa. XUMUYECKUE CBOMCTBA
UKJIONPOIIaHa: TOPEHUE, PEaKIMy IPUCOeTUHEHUs (THAPUPOBAHHE, TPUCOSAUHEHHE TaJIOTEHOB, TaJIOT€HOBOAOPO/I0B, BOBI) U
LMKJIOTEKCaHa: TOPEHHE, PEaKUU PaJUKaIbHOTO 3aMeNIeHUs (XJIOpUpOoBaHue, HUTpoBaHue). [lomyueHne NUKI0aJIKaHOB U3
aJIKaHOB U JIUTAJIOT€HAJIKAHOB.

AJKeHbI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI dTUJICHA. sip2 -1 mbpunuzaius opouTaieir aroMoB yriepoa.
cT- u p-CBsi3u. ['omonoruueckuii psn u obmas hopmyna anke- HoB. Homenkiarypa ankeHoB. 3oMepus aqKkeHOB: yTIIEpOIHOTO
CKeJIeTa, MOJI0KEHUSI KPaTHOW CBSI3H, POCTPAHCTBEHHAs (Fr€OMETPUYECKas U30MEPUsl, WU LIUC-TPAHC-U30MEPHSI),
MexKinaccoBas. Gusnueckre CBONCTBA AIKEHOB. XMMHUECKHE CBOMCTBA alKeHOB. Peakiiuu 31eKTpopuiIsHOro NprUCOeTMHEHHS



KaK CrIoco0 MojiydeHus PyHKIIMOHAIBHBIX MPOU3BOIHBIX YTIEBOAOPOJIOB: THAPUPOBAHUE, TaJIOTEHUPOBAHUE,
THIPOTAJIOTEHUPOBA- HHE, TUApPATALIUS aTKEHOB. MexaHu3M 3JIeKTPOPMIHLHOTO MPUCOSAMHEHHS K ankeHaM. [IpaBuio
MapKoBHHKOBA U €ro 00BSICHEHHE ¢ TOYKU 3pEHUs 3JIEKTPOHHOI Teopuu. PaankanbHoe npucoetnHeHne OpoMoBOI0poa K
aJIKEHAM B TIPUCYTCTBHUH Mepekuceil. BzanmoelicTBre aJkeHoOB ¢ OpOMOM U XJIOPOM B Ta30BOM (pa3e mpu BBICOKOW TEMITepaType
WK Ha cBeTy. OKHCIIEHHE aJIKeHOB: TOPEHNE, OKUCIEHUE KUCIOPOAOM B MPUCYTCTBUM XJopu1oB nawtagus (1) u meau (II)
(Bakep-nporuiecc), OKUCIEHHE KUCIOPOIOM B IPUCYTCTBHH cepedpa, OKUCIEHUE TOPSYUM MOJIKHCIEHHBIM PACTBOPOM
NepMaHIraHaTa Kajius, OKHCIEHUE IeEpMaHraHaToM Kanusd (peakuus Baruepa), o3oHupoBanue. KauecTBEHHbIE peakuu Ha
JBOMHYIO CBA3b. [IpOMBIIIIEHHBIE U TA0OPATOPHBIE CLIOCOOBI MOMYUYEHUs alKeHOB. [loyueHne akeHoB IeruApupoBaHUEM
AJIKaHOB; PEAKLHEN JIMMUHUPOBAHUS U3 CIIUPTOB, TAJIOT€HAIKAHOB, TUrajgoreHankaHoB. [IpaBuiio 3aniuesa. [lonnmepuszanus
ankeHoB. [Tonumepusanusa Ha katanuzatopax L{urnepa—Harra. [lonuaTrnen kak KpyIMHOTOHHAXKHBIN TPOAYKT XUMUYECKOTO
npousBojcTBa. [I[pruMeHeHne ankeHoB (ITUICH U MPOTHIICH).

Ankanuensl. Kinaccudukaius ankaaueHoB 110 B3aUMHOMY PaclOI0KEHUIO KPaTHBIX CBA3El B MoiiekyJie. OCOOeHHOCTH
AJIEKTPOHHOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS CONMPSKEHHBIX alikaaueHoB. O0mias ¢dopmyria ankaaneHoB. Homenknarypa u
n3oMepus ankaaneHoB. U3nuecKre CBOMCTBA AJIKaAMEHOB. XUMUYECKUE CBOMCTBA aJKAJUEHOB: PEAKIMU IPUCOECAUHECHUS
(rupupoBaHue, raJOreHUPOBAHNE), TOpeHUs U nonumepusauu. 1,2- u 1,4-Ilpucoequnenne. [lonyuenue ankanuenoB. CuHTe3
OyTtaauena u3 Oyrana u ataHona. [lomumepuzanus. Kayuyku. Brkinag C. B. JlebeneBa B mosyueHne CHHTETUYECKOTO Kay4yKa.
Bynkanuzanus kayuykoB. Pe3anna. MHOrooOpasue BUI0B CHHTETUYECKHUX KaydyKOB, HX CBOMCTBA U IPUMEHEHUE.

AJNKHHBI. DJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTUIIeHA. sp-1 nbpuan3amus opouTaneil aroMoB yriepoja.
["omonorudeckuii psaa u oomas popmyiia ankuHoB. HomeHknatypa ankuHoB. M3oMepust aIKHHOB: YIJIEPOJHOTO CKENeTa,
TIOJIOKEHUSI KPATHOU CBA3U, MEKKIIaccoBass. Duznyeckne CBOMCTBA AIKUHOB. XMMUYECKUE CBOMCTBA AJIKUHOB. Peakiuu
MPUCOEIMHEHUA KaK CIIOCO0 MOJIyYeHHs TOJIMMEPOB U IPYTUX MOJE3HbIX NPOAYKTOB. ['uapupoBanue. Peakuuu npucoeMHeHUs
raJIOTEHOB, TAJIOTEHOBOAOPOAOB, BOABL. TpuMepu3anvs U TUMepu3anns anetuiaeHa. Peakunn 3amenienus. KucimoTtHele cBoicTBa
AJIKWHOB C KOHIEBOW TPOMHOM CBA3BIO. ALlETUIIEHU IbI. B3auMoaeicTBHE alleTUIIEHUIOB ¢ TajioreHankaHamu. ['openune
aneTmiieHa. OKUCIIEHUE aTKUHOB PACTBOPOM IepMaHTaHaTa kanus. [loaydeHue aneruieHa mUpoIn30M MeTaHa U KapOuTHbIM
MetoaoM. CHHTE3 aJKMHOB alKUJIMPOBAHUEM alleTUINAO0B. [Ipumenenne anerusneHa. ['opeHue ameTuineHa Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH JIJI1 CBAPKHU U PE3KU METAJIJIOB.

Apensl. Uctopus otkpeitus 6en3ona. [lonstue 06 apomarnunoctu. [IpaBuno Xiokkens. HebeH30uaHbIe apoMaTUIECKHE
cuctembl. COBpEMEHHBIE TTPEICTABIICHUS 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM CcTpoeHnH OeH3ona. Obmas Gpopmya apeHoB.
H3omepus 1 HOMEHKIIaTypa TOMOJIOroB 6eH3oia. M3oMepus nu3aMenieHHbIX OEH3010B Ha IpUMepe KCHIonoB. dusnueckue



CBOICTBa OeH30s1a. XUMHUUYECKHE CBOMCTBA OeH30ia. Peakiuu 3amenieHus: B 0€H30JIbHOM sijipe (3JIeKTpOdUILHOE 3aMEICHHE):
raJIorTeHUpPOBaHKEe, HUTPOBAHKE, AIKWJIMPOBAHUE, AlIJIMPOBaHUE, CyIb(hUpoBaHuEe. MeXaHU3M PEaKIUU MIEKTPOOUILHOTO
3amerenus. Peakiuu npucoenuuenns Kk 0eH301y (THAPUPOBAHUE, TaJIOTEHUPOBaHUE (XJIOPUPOBAHUE HA CBETY)). Peakius
roperusi. OCOOCHHOCTH XMMHYECKUX CBOMCTB AJIKIJIOEH30JI0B Ha MMpUMEpE TOyoJia. B3anMHOe BIUSIHEE aTOMOB B MOJICKYJIC
Tosryosia. [IpaBuia opueHTanuu 3aMecTUTENEN B PeakUAX 3aMEILEeHUs, COIJIACOBAaHHAS U HECOTJIACOBAaHHAsI OPUEHTALIHS.
XnopupoBaHue Toiyoaa. OKuciaeHue ankuiOeH30J10B pACTBOPOM IEpMaHraHara Kajaus. ['aoreHnpoBaHue aaKuiaOeH30JI0B B
0okoByto 1enb. HurpoBanue Hutpoden3ona. [lonyuenne 6en3ona u ero romosioros. [Ipumenenue romonoros 0ensona. [lonstue
O MOJIMSIEPHBIX apeHax, UX (U3HOJOTHMYECKOe ACHCTBUE HA OPraHU3M YelloBeKa. [ eHeTnyeckas CBsi3b MKy pa3InyHbIMU
KJlaccaMu yTiieBoAopo10B. KauecTBeHHbIE peakliuy Ha HEMpeAeNbHbIE YTIeBOAOPObl. ['anoreHonpon3BoJHbIE YIIIEBOJOPOIOB.
DNEKTPOHHOE CTPOCHUE TraJIOr€HONPOU3BOIHBIX YTIEBOAOPOI0B. Peakinu 3aMelieHus rajioreHa Ha ruApOKCUIl, HUTPOTrpymiy,
LMAaHOTrPYIIITy, aMHUHOTpynny. /[elicTBUE Ha raJlOreHIpOU3BOIHBIE BOJHOIO U CHUPTOBOrO pacTBopa mesnouu. CpaBHEHUE
PEaKIMOHHON CIIOCOOHOCTH aNIKWUJI-, BUHWII-, (DeHUII- U OCH3WITaIoreHuA0B. B3anMoeiicTBrue AuraaoreHaJkaHoB ¢ MarHueM u
UUHKOM. [loHsITHE O MeTaImoOpraHuYecKux cCoequHeHUsAX. Maruumopranuueckue coenunenus. Peaktus [ punbspa.
Hcnonb3oBaHue TalOreHOMPOU3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.
Jlemoncmpayuu.

1. CocTaBnenue Mojieneil MOJIEKYJ alKaHOB.

2. bpomupoBaHue rekcasa Ha CBETY.

3. 'opeHue merana, 3TUJIEHA, AlIETUIICHA.

4. OTHOLIEHUE METaHa, 3TUJIEHA, alleTHJIEHa U OEH30J1a K pacTBOpaM NepMaHraHara Kajius 1 OpOMHOM BOJE.

5. IlonyyeHue aTuieHa peakuuen JeruipaTaluu dTaHOJa.

6. [lonyyenue aneTuieHa ruipoaru30M Kapouia KaibLysl.

7. OKHCIIEHHE TOJIy0JIa PACTBOPOM MEpMaHTraHaTa Kajusl.

8. [lomydeHnue cTuposa AEMOIMMEPU3ALIMEN TTOJIMCTUPOJIA U UCTIBITAHUE €T0 OTHOLICHUS K paCTBOPY NIEPMaHraHaTa Kajusl.
Kucnopoaconepxaiue oprannyeckue coequHenus: Cnuptel. Kiaccudukanys, HOMEHKIATypa U U30MEpUs CIIUPTOB.
["oMonorudeckuit psija u o6mas Gopmyiia mpeaeIbHBIX OJJHOATOMHBIX CIUPTOB. DU3NYECKHE CBOWCTBA MPECIbHBIX
OJTHOATOMHBIX CIIUPTOB. BosiopoHast CBSA3b MEXTy MOJIEKYJIaMU U €€ BIHMSIHUE Ha PU3NUYECKHUE CBOWCTBA CIIUPTOB. XUMUYECKUE
CBOICTBA CITUPTOB: KUCJIOTHBIE CBOMCTBA (B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 YCTAHOBJICHHS HAIMYHWS THAPOKCOTPYIIIIHI);
pEeaKIMu 3aMENIEeHUs] TUAPOKCUILHOM TPYIIIbI HA TAJIOTEH KaK CIOCcOo0 MOJIydYeHUsl pacCTBOPUTENIEH; MEXXMOJICKYIISIpHAS U
BHYTPHUMOJIEKYJISIPHAS IETUAPATAIINS; 00pa30BaHUE CIOKHBIX 3(QUPOB C HEOPTAHNIESCKUMHU U OPTAaHUIECKUMU KUCIOTaMU;



ropeHue; okuciaeHue okcuaoM menu (1), mogkucIeHHbIM pacTBOPOM MEPMaHraHaTa Kalivs, XpOMOBOM CMEChIO; peakiiuu
YTIIEBOJOPOAHOTO paaunkaia. CpaBHEHHE PEAKIIMOHHOM CIIOCOOHOCTH IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX OJTHOATOMHBIX
CIIUPTOB B PEAKIINH 3aMelIeHUs. AJKOTONSTHL. [ uaponu3, ankuiupoBaHue (CUHTE3 MPOCTHIX A(UpoB Mo Bunbsimcony). Ddups
dbocdopubIx Kuciot. Posb MoHO-, 1u- 1 TpudochaToB B OMOXUMHUECKHX TTporieccax. [[pOMBITIUICHHBIN CHHTE3 METaHOIA.
[Tomydyenue 3Tanoa: peakius OpOKEHUS TIIOKO3bI, TUApATanus dTuieHa. [[puMenenrne MeTanosa u 3tTanona. Ou3noaorudeckoe
JeWCTBUE METAHOJIA U ATAHOJIA HA OPraHu3M 4YelioBeKa. MHOroaTOMHbIE CIUPTHI. DTUIICHTIIUKOJb U TIUIEPUH KaK
MPEACTABUTEIIN MPEJICTbHBIX MHOTOATOMHBIX CITUPTOB, UX (PU3UYECKUE U XUMHUUECKHE cBoMcTBA. KauecTBeHHas peakuus Ha
MHOT'OATOMHBI€ CIIUPTHI U €€ MPUMEHEHUE ISl paclio3HaBaHUs MIUIEPUHA B COCTaBE KOCMETHUECKUX cpeAcTB. CHHTE3 TMOKCaHa
U3 STWJICHTJIUKOJIA. TOKCUYHOCTh 3THIICHTIUKOJIA. [IpakTHyeckoe NnpuMeHeHne STUIICHTJIMKOIS U Tiuiiepuna. [Ipocteie adupol
KaK M30MEPHI MPEJIEIbHBIX OJJHOATOMHBIX cTUPTOB. CpaBHEHHE UX (PU3UYECKUX U XUMUUYECKUX CBOMCTB cO criupTaMmu. Peakius
pacuIeruIeHHsl MPOCTHIX 3PUPOB UOJOBOJI0- poaAOM. [Iepokcuabl MPoCThIX 3(PUPOB, MEPHI MIPEAOCTOPOKHOCTH MPHU PabOTE C
HUMU.

®enonbl. CTpoeHue, n30MepHs 1 HOMEHKIIAaTypa GpeHosoB. BzaumHoe BinsiHEEe aTOMOB B MOJieKyJie perosna. dusnveckue u
XUMHUYECKHE CBOMCTBA (heHona u kpe3oyioB. KucnoTHbie cBOMCTBA (DEHOTIOB B CPABHEHUU CO CIIUPTAMU: PEAKIIUU C HATPHUEM,
THAPOKCUIOM HaTpus. Peakiuu 3amenieHrs B 0€H30I5HOM KOJIblle (rajoreHupoBanue (OpoMupoBaHue), HUTpoBaHue). [IpocTeie
a¢upst peronor. Oxucienue ¢penonoB. KauectBennrie peakinu Ha dhenou. [lomyuenue denona. [Ipumenenue dhenona.
KapOonunbHble coefuHeHusl. AJbJAETU/IBI U KETOHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KAPOOHWIBHOU TPYMIIbI, €€
MOJISIPHOCTH M MOJIIpu3yemMocTh. Kitaccudukanus anbaeruoB U KeToHOB. CTpOeHUE MPEACNIbHBIX adbJAerua0B. ['oMonornueckuit
psiZl, HOMEHKJIATypa, U30MEpUsl NPeIeNbHBIX anbAerua0B. CTpOCHUE MOJICKYJIBI alleTOHA. [ OMOJIOTHYEeCKUit psiji, HOMEHKJIATypa U
n3omMmepus keToHoB. O0mas GpopMysa nmpeAaeabHbBIX albJIeTHA0B U KeTOHOB. Du3nyeckue CBOMUCTBA hopMalbaAeTuia,
aneranapJeruaa, aretona. [loHsTie o KeTo-eHOIBLHON TayTOMEPUHN KapOOHWIBHBIX COSTMHEHN. XUMUUECKUE CBOMCTBA
MpeCIbHBIX allbJIETU0B U KETOHOB. MeXaHU3M peakIiny HyKJIeOo(DIHbHOTO MPUCOSAMHEHHS 110 KapOOHUIbHOM rpyrine. Peakiuu
MPUCOEIMHEHHUS BOJIbI, CIIUPTOB, [IMAHOBOJOPOAA U ruapocyibuTa Hatpud. [lonyyenue aneraneii u keraneid. CpaBHeHHe
PEaKIMOHHON CIIOCOOHOCTH aNIbJIETHIOB U KETOHOB B PEaKLMAX MPUCOeIMHEH . Peakiiuu 3aMelenrs aroMoB BOIOPO/Jia TIPH
yTIepoIHOM aToMe Ha ranoreH. [lomumepusanusa Gopmansaeruaa u aneranpaeruaa. CHHTE3 CIUPTOB B3aUMOJICHCTBUEM
KapOOHWJIBHBIX COEMHEHUN ¢ peakTUBOM [ punbsipa. OkucieHue KapOOHUIBHBIX coeTMHEHU. OCOOEHHOCTH peaKIuu
okucienus arietona. CpaBHEHHE OKHCIICHUS albJETUIOB U KeTOHOB. [ mapupoBanue. BoccTanoBneHne kapOOHUIBHBIX
COeIMHEHUN B ciUpThl. KauecTBeHHBIC peakiny Ha ajbACTUIHYIO TPYIITY (peakius «CepeOpsSHOTO 3epKaliay, B3aUMOJICHCTBUE C
ruapoxcuom meau (I1)). AnbroapHO-KpPOTOHOBASI KOHACHCAIHS aJIbIETHI0B U KeTOHOB. OcobeHHOCTH (hopMabIeruia.



[TonyueHne npenenbHbIX albIAETHIOB: OKUCIEHNE CIIMPTOB, TUApaTanus aluetuieHa (peakuusa KydyepoBa), OKHCIIEHUEM TUIIEHA
KHCJIOPOJOM B IpUcyTcTBUU xyopuaa namiaaus (I11). [TonyueHnne anieToHa OKMCIEHUEM MPOIAHOJa-2 U pa3ioKeHHEM
KaJIbIIUEBOW MJIM OApUEBOM COJIM YKCYCHOM KUCIOTHI. TOKCUYHOCTH allbJIeTHI0B. BakHeie mpeacTaBuTeNn aabIeTuI0B U
KETOHOB: (hOpMaIbIETH I, YKCYCHBIN alIbJIET /I, alleTOH M X MPAKTUIECKOE UCTIOIb30BaHHE.

Kap6onoBsie kucnoTsl. CTpoeHHE MPeeTbHBIX 0JTHOOCHOBHBIX KapOOHOBBIX KHCIOT. Kinaccudukarnms, n3omepust u
HOMEHKJIaTypa KapOOHOBBIX KUCIIOT. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE KAPOOKCUIILHOM IpyIibl. ['oMonoruueckuit
psa v ob1ast popMyia nNpeaesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DU3HUEeCcKUe CBOMCTBA MPEAEIbHBIX OHOOCHOBHBIX
KapOOHOBBIX KUCJIOT HA IPUMEPE MyPaBbUHOM, YKCYCHOM, IPOMMOHOBOM, MaJTbMUTUHOBOM U CT€apUHOBOM KUCI0T. Bogopoanbie
CBsI3M, acCoLMalrs KapOOHOBBIX KUCIOT. XMMHUUYECKUE CBOMCTBA MPEIEIbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. KHcIOTHBIE
CBOMCTBa (M3MEHEHUE OKPACKH MHIUKATOPOB, PEAKIIMHU C aKTUBHBIMU METaJIJIaMU, OCHOBHBIMHU OKCHaMHU, OCHOBAaHUSIMH,
coJisiMu). I3aMeHeHune cuiibl KapOOHOBBIX KUCIIOT IIPU BBEACHUH JTOHOPHBIX U aKIIENTOPHBIX 3aMecTuTeNel. BzaumopeiictBue
KapOOHOBBIX KUCJIOT CO CIUpPTaMH (peaxiys dTepuuKainm ), 00paTUMOCTh PEAKIIUU, MEXAHU3M PEAKIIUU dTepUPUKALIUH.
["amorennpoBaHue KapOOHOBBIX KUCIOT B OOKOBYIO 11elb. OCOOCHHOCTH XMMHYECKUX CBOMCTB MYPaBbUHON KUCIIOTHI.
[Tony4yeHue npeeabHbIX OTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT: OKUCIICHUE aJIbJIETUIOB, OKUCICHHUE TTEPBUYHBIX CITUPTOB,
OKHCJICHHUE AJIKAHOB U aJIKEHOB, TUJIPOJIN30M T€MUHAIIBHBIX TPUTaJlO- TeHUI0B. B3aumopeiictBuem peaktuBa [ punbsipa c
YIJIEKHCIIBIM Ta30M. [loydyenne MypaBbMHOM M YKCYCHOM KHCIIOT B TPOMBIIUIEHHOCTH. [[puMeHeHrne MypaBbMHOM U YKCYCHOM
KUCTOT. J[ByXOCHOBHBIE KapOOHOBBIE KUCIOTHI: O0IIKE CIOCOOBI OTyUYeHHs, 0COOEHHOCTH XMMHUYECKUX cBOUCTB. Il]aBesneBas u
MaJjIOHOBAas KUCJIOTA KAK PEICTABUTENN JUKAPOOHOBBIX KUCIOT. CHHTE3bI HA OCHOBE MAJIOHOBOT'O 3(upa. AHTUAPUJIBI 1 UMUJIbI
JTMKapOOHOBBIX KUCIOT. HenpenenbHble M apoMaTUYECKUE KHCIOThI: OCOOEHHOCTH UX CTPOEHUS U CBOMCTB. [IpuMenenue
OCH30MHON KUCIOTHl. ApoMaTHYECKUE AUKApOOHOBBIE KUCIOTHI ((PpTaneBas, uzodra- jeBas u TepedraneBas KUCIOTHI):
MIPOMBIILJICHHBIE METO/IbI OJIyYeHUs U TpuMeHeHue. [IoHsaTHe 0 THAPOKCUKAPOOHOBBIX KUCIOTaX U UX MPECTABUTEISIX
MOJIOYHOM, TMMOHHOM, SI0JI0YHOM U BUHHOM KHCIIOTaX. Beiciiue npenenbHble U HeTpeeibHble KApOOHOBBIE KUCIOThI. 3HAUEHUE
U IpUMEHEHUE KapOOHOBBIX KUCIOT. DyHKIIMOHAIbHBIE IPOU3BOIHbIE KAPOOHOBBIX KUCIOT. XJIOPAHTUIPUABI U aHTUIPHUIbI
KapOOHOBBIX KUCJIOT: MOyYEHUE, Tuapoau3. BzaumoaeiicTBue XjopanruapuioB ¢ HykieopuibHbIMU pearentamu. [lonyuenue
CJIOXHBIX 2()UPOB C UCTIOIH30BAHUEM XJIOPAHTHAPUIIOB M AaHTUAPHUIOB KUCIOT. CioxkHbie 3gupbl. CTpoeHre, HOMEHKIIATypa U
U30Mepust CIOKHBIX A(UpoB. CI0KHBIE dPUPHI KaK H30MEPHI KAPOOHOBBIX KUCIOT (MEXKIaccoBasi uzomepusi). CpaBHeHHE
(bU3HYECKNX CBOWCTB U PEAKIIMOHHON CIIOCOOHOCTH CIIOKHBIX 3(PUPOB U M30MEPHBIX UM KapOOHOBBIX KUCIOT. [ maponus
CIIOXKHBIX 2GUpoB. CrIOCOOBI MOTYUYEHUS CIOKHBIX 3(DHUPOB: dTeprpUKaIHsI KAPOOHOBBIX KUCIIOT, AIIMJIMPOBAHUE CITUPTOB U
QJIKOTOJISITOB TAJIOTEHAHTHPUIAMU U aHTHIPUIAMU, ATKIIHPOBAaHNE KapOOKcuiIaT-uoHOB. CHHTE3 CIIOKHBIX 2PUPOB (PEHOIIOB.



CrnosxHble 3¢upbl Heopranndeckux kucnot. Hurpormunepus. [IpuMeHnenne cioxxHbIx 3(pupoB B MUIIEBON U MapProMepHOit
MIPOMBIIIUIEHHOCTH. AMUJIBI KApOOHOBBIX KUCIIOT: MOJTYyYEHHE U CBOMCTBA Ha IpuMepe arietamuia. [loHsTue o HUTpriIax
KapOoHOBBIX KUCHOT. [{uanruapunel. Cou KapOOHOBBIX KUCTOT, UX TEPMHUUYECKOE PA3I0KEHUE B MPUCYTCTBUU Ienoun. CUHTE3
KapOOHHMIIBHBIX COSMHEHUN Pa3I0KEHNEM KAJIBIIMEBBIX COJIeH KapOOHOBBIX KUCIIOT.
Llemoncmpayuu.

1. B3aumoieiicTBrE HATPHUSI C ITAHOJIOM.

2. Oxucnenue 3TaHosia okcuaom meau (11).

3. 'openue 3TanomNA.

4. BzaumogeiicTBue TpeT-0yTHIIOBOTO CIUPTA C COJISTHOM KMCIIOTOM.

5. Onpezernenue aabAeruI0B IPHU MOMOIIM KaYECTBEHHBIX PEaKIUM.

6. OKucneHne alibIETUI0B IEPMAHTAHATOM KaJlusl.

JlabopamopHvle onvimeoi.

1. CBolicTBa 3THJIOBOTO CIUPTA.

2. CBolicTBa TMIIEpUHA.

3. CgoiictBa ¢eHoa.

4. CpoiicTBa (hopmMasivHa.

5. CBolicTBa YKCYCHOM KHCIIOTBHI.

6. Cosi KapOOHOBBIX KHUCIIOT.

A30T- u cepocoaepxanire coequHenus. Hutpocoequuenus. D1eKTpOHHOE CTpoeHne HUTporpynmnsl. [lonyuenue
HUTpOCOeANHEHNI. BoccTaHOBIIEHHE HUTPOAPEHOB B aMUHBI. ApOMaTHYECKHUE HUTPOCOEAMHEHUS. AKIIENITOPHBIE CBOMCTBA
HUTPOTPYIIIbL. AJIbJIOJIBHO-KPOTOHOBAsI KOHJIEHCALUSI HUTpOCcoeIMHeHu. B3pbiBuateie BeniecTBa. AmMunbl. Kitaccudukanus no
THUITY YIJIEBOJIOPOJHOTO pajiMKalia M YKCIIy aMUHOTPYIIN B MOJIEKYJIe, HOMEHKIIaTypa, u30Mepus aMuHOB. [lepBuuHbIe,
BTOPUYHBIE U TPETHUYHBIE AaMUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE NPEAEIIbHBIX aMUHOB. DU3nuecKkue CBOKCTBA
aMUHOB. AMUHBI KaK OpTaHUYECKUE OCHOBAHHUS: PEaKLMK C BOAOW, KucioTamu. Conu ankuiaMMOHHMS. Peakiusi ropeHusi aMUHOB.
AJIKWIMPOBAHUE U allWJIMPOBAHUE AMUHOB. Peakiiuu aMMHOB ¢ a30TUCTON KUCIOTON. [TOHSATHE O YETBEPTUUHBIX AMMOHHEBBIX
ocHoBaHMsIX. HuTpo3a- MuHbl. MeTo1bl MACHTU(PUKAIINY TIEPBUYHBIX, BTOPUYHBIX U TPETHUYHBIX aMHHOB. [lonyuenue aMuHOB
ANKAJIMPOBAHUEM aMMHUAKa U BOCCTAHOBIIEHUEM HUTPOIPOU3BOJHBIX YIJIEBOJAOPOAOB, U3 CIUPTOB. [I[puMeHeHne aMrMHOB B
bapmareBTUYECKON MTPOMBITINICHHOCTH. ApOMaTHYECKUE aMUHBI. AHWIMH KaK MPEACTaABUTEIh ApOMATHICCKUX aMUHOB.
Crpoenre annwivHa. B3aumMHoe BIMsIHUE TPYNI aTOMOB B MOJIEKYJIE aHWIMHA. BiusiHue 3amMectuteneil B apOMaTHYECKOM sJIpe Ha



KHUCIIOTHBIE 1 OCHOBHBIE CBOMCTBA apmiiaMUHOB. [IpuunHbl ocinabieHnss OCHOBHBIX CBOMCTB aHMUJIMHA B CPABHEHUU C aMUHAMU
MPEeNeNbHOTO psijia. XUMHUECKHE CBOMCTBA aHWJIMHA: OCHOBHBIE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMM); PEAKIINH 3aMEeIICHUS
B apOMATHUYECKOE SAJIpO (TAIOTeHHUpPOBaHUE (B3aMMOICHCTBHE C OPOMHOM BOIOM ), HUTPOBAaHKE (B3aUMOICHCTBUE C A30THOU
KHUCIIOTOM), CyJb(hHpOBaHNE); OKUCIICHUE; ATKUINPOBAHNE U AlMJIMPOBAHKE 110 aTOMY a30Ta). 3aliuTa aMUHOTPYTIBI TIPH
peaKIuu HUTPOBaHUs aHWIMHA. Auletanmin. Jluazocoenuuenus. JluazoTupoBanre NepBUYHBIX apuiIaMUHOB. Peakinu
JINa30COEIMHEHUH C BBIJICJICHUEM a30Ta. Y CJIOBHS a30COUYETaHUs, a30- U IMa30COCTABJISIONINE. A30KPACUTENH, 3aBUCUMOCTh UX
ctpoenus oT pH cpensl. Unaukaropsl. [lomydyenne anununa (peakuust 3UHMHA). AHUIIMH KaK ChIpbe I POU3BOJICTBA
aHWJIMHOBBIX KpacutTenel. CuHTe3bl Ha OCHOBe aHmwInHa. Cepooprannyeckue coequHenus. [IpencrapieHue o cepoopraHMvIeCcKux
coequHeHUAX. OCOOEHHOCTH WX CTPOCHUS U CBOMCTB. 3HAUCHHUE CEPOOPTAaHUUYECKUX COSTUHECHUM.

['eTepoumKibl. A30T-, KUCIOPOI- U CEPOCOIEpKaIIie TeTepolukibl. DypaH, muppos, THOPEH U UMHUIa30J1 KaK MPeICTaBUTETU
MATUYIEHHBIX TeTEPOUUKIOB. [Ipupoaa apoMaTUYHOCTH NATUYIIEHHBIX T'€TEPOLUKIIOB. DIEKTPOHHOE CTPOCHUE MOJIEKYJIbI
MAPPOJIa, APOMATUYECKHUI XapaKTep MOJIEKyJbl. KUCIOTHBIE CBOMCTBA UppOJia. Peakunu ruipupoBaHus reTepOoIuKIIOB.
[Tonsitue o npupoaHbIX Moppuprunax — xynopoduse u reme. O0IIME NpeACTaBICHUS 00 UX POJIM B KUBOU mipupoe. [Tupuaun
KaK MPEJCTABUTEIb IECTUUICHHBIX TE€TEPOLUKIOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJIbI MMPUJIMHA, APOMATUUECKUN XapaKTep
MoJeKyJbl. OCHOBHBIE CBOMCTBA MUPUANHA. Pazinune B IPOSIBIEHUH OCHOBHBIX CBOMCTB MUppOJia U NUpUANHA. Peakiuu
MUPHUANHA: STIEKTPOPUIHLHOE 3aMEIICHIE, THAPUPOBAHNE, 3aMEIIICHUE aTOMOB BOJIOPO/Ia B P-TIOJI0KEHUN HA THAPOKCOTPYTIILY.
[Tuxonu- HBl U UX okucieHue. Keto-eHonbHas TayToMepus B-THAPOKCUNUPUANHA. TayToMepHs B-TUAPOKCUTTUPUIUHA U
ypamuna. [Ipeacrasienue 06 umugaszone, Nunepuivie, MMPUMUANHE, UHI0JIe, HUKOTUHE, aTPONUHE, cKatoje, Gypdypore,
TUCTUIMHE, TUCTAMUHE, ITyPUHE, TyPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHUSIX.
Jlemoncmpayuu.

1. OcHOBHBIE CBOMCTBA AMUHOB.

2. KauecTBeHHbIE pEaKIIUM HA AHWJIMH.

3. AHWIMHOBBIE KPACUTEN.

4. OOpa31ibl TeTePOLMKINYECKUX COSTUHEHUH.

buonoruyecku akTuBHbIC BemiecTBa KUPhI Kak CIOKHBIE AUPHI TIIUIIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTuTenpHbIC U
JKMBOTHBIE KUPbI, UX COCTaB. DU3NYECKHE CBOMCTBA KUPOB. XMMHUYECKHE CBOMCTBA KUPOB: THAPUPOBAHUE, OKUCIICHHUE.
[Tepokcuanoe okucnenue xupoB. [Iporopkanue >xupoB. [ UapoIU3 UM OMBIJIEHUE )KUPOB KaK CIIOCOO TMPOMBIIIIIEHHOTO
TIOJTYYCHHUS COJIEH BBICIIMX KapOOHOBBIX KUCIOT. [ maporennsanus xupoB. [Ipumenenue sxupoB. Mblia Kak COJM BBICIIIAX



KapOOHOBBIX KUCIOT. Motomiue cBoiicTBa Mblia. [IpencraBnenue o nunuaax. O01ume npeacTaBieHuss 0 OMOJIOTHYECKUX
(GYHKIUSAX JTUTHIOB.

YrineBoapl. O6mmas Gopmyia yriaeoaoB. Kinaccudukaius yriieBoaoB. MOHO-, OJIUTO- B ojicaxapuasl. u3nyeckue cBOMCTBa U
HaXO0KJIEHUE YTJIEBOJOB B MPUPOE (Ha MpUMepe IIIOK03bl U (pyKTO3bl). JInHEHHAs 1 nuKIndeckast OpMbI TIIFOKO3bI U
¢pykrosbl. [Tupanosst u pypanossl. Dopmyssl Oumepa u Xeyopca. [loHsTre o TayToMepun Kak BUJe H30MEPUU MEKTY
LIUKIMYECKOHN U JIMHEHHOU (popmamu. OnTHdecKass H30Mepus TIOK03bl. XUMUYECKUE CBOMCTBA TJIFOKO3bI: OKUCICHHE XJIOPHOM
WM OpOMHOM BOJIOM, OKUCIIEHUE a30THOM KUCIOTOM, BOCCTAHOBJIEHUE B IECTUATOMHBIN CIIUPT, ALIMJIMPOBAHUE, AJIKWIIMPOBAHUE,
M30MEpU3alINsl, KAUECTBEHHbIE PEAKIIMH Ha [III0KO3Y (IKCIIEPUMEHTANIbHBIE JOKA3aTE€IbCTBA HATUYMS aJIbJIETUIHON U CIUPTOBBIX
rpyni B TJIIOKO3€), CHUPTOBOE, MOJIOYHOKHUCIIOE, POIMTMOHOBOKKCIIOE U MACIISTHOKUCIIOE OpokeHUe. [ TMKO3UIHBIN THIPOKCHIL,
ero cnenupuueckue cpoiicta. [lonarue o rmuko3unax. [lonstue o rimoko3uaax, UX HaXoxAeHUH B ipupoe. [lonyuenue
rimoko3bl. OpykTo3a kak uzomep riaoko3sl. Pubdo3a u aezokcupubdosa. [lpumenenue u Ouosnorudeckasi pojib yrieBOI0B.
OxkucrneHue yrieBoJ0B — UCTOUYHHUK SHEPTHH )KUBBIX OpraHu3MoB. Jucaxapuapl. Caxapo3a Kak Npe/iCTaBUTENb
HEBOCCTaHaBIMBAIOUIMX qucaxapuioB. CTpoeHue, Gpusnueckue u XUMUYECKUE CBOMCTBA caxapo3bl. ManbTo3a, JIakTo3a 1
1eUI00103a: UX CTpOCHHE, PU3ndecKrue U XUMUYecKue cBoicTBa. [ uaponus nucaxapunos. [lomydyenue caxapa u3 caxapHoi
cBekibl. [Ipumenenne caxapossl. [lomrcaxapuapl. Kpaxman, TIMkoreH u 1eJuTioio3a Kak Ounogornyeckue nomumepsl. Kpaxman
KaK CMEChb aMUJIO3bl M aMUJIOTIEKTHHA, €r0 (PU3NYECKUE CBOWCTBA. XMMHUUECKHE CBOMCTBA KpaxMaia: THAPOIIN3, KaueCTBEHHAS
peakuus ¢ NOJAOM U €€ MPUMEHEHHUE JJI1 OOHAPYKEHUS KpaxMalla B MPOJAYKTaX NUTaHUs. | TMKOreH: 0COOEHHOCTH CTPOCHHUS U
cBoicTB. Llemmtono3a: crpoenre U puanyeckre CBOMCTBA. XUMHUYECKHE CBOMCTBA LEJUTION03bI: THAPOIN3, 00pa30BAHKUE CIOKHBIX
a¢upoB. [IpuMeHeHne kpaxmana 1 1esuoa03bl. [IpakTnueckoe 3HaueHue nonucaxapuaos. [loHsTre o npous3BojacTBE Oymaru.
Hyxiiennossie kucnotsl. Hykneo3uasl. Hykneornapl. HykiienHOBBIE KUCHOTHI KaK MPUPOJHBIE MOTUMEPBI. COCTaB U CTPOEHUE
HykiaenHoBbIX kucnoT (JJHK u PHK). I'maponu3 HykIenHOBBIX KUCIOT. POJb HYKIE€HMHOBBIX KUCIIOT B KU3HEAESITEIbHOCTH
oprann3moB. @ynkuuu JIHK n PHK. Kommnemenrapaocts. ['enernueckuii kon. MccnenoBanue cocraBa JIHK uenoBeka u ero
MIPAKTUYECKOE 3HAUYCHHUE.

AMuUHOKHCIOTHI. COCTaB, CTPOEHUE U HOMEHKJIaTypa aMUHOKHUCIIOT. | 'OMOIOrnYecKuil psii IpeaeibHbIX aMUHOKHUCIIOT.
M3oMepust mpeaebHbIX aMMHOKUCIIOT. OnTndeckas nzoMepus. u3nyeckrue CBOKMCTBA NMPEAEIIbHBIX aMUHOKUCIOT. OCHOBHBIE
aMUHOKHUCJIOTHI, 00pa3ytomue 6enku. CrocoObl MOTyYeHUs aMUHOKUCIOT. AMHUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHuYeCcKue
COEJIMHEHHUs, PABHOBECHUS B pACTBOPAX aMUHOKHUCIOT. CBOMNCTBA aMUHOKHCIIOT: KUCIOTHBIE M1 OCHOBHBIE CBOMCTBA;
U303JIEKTPUYECKas TOUKA; AIKWJIMPOBAHUE U allMJIUPOBAHUE aMUHOTPYIIIBI; ATepU(UKALINS; PEAKLIUU C a30TUCTOM KHCIOTOM.
KauecTBeHHbBIE peakiui Ha aMUHOKUCITIOTHI ¢ TuapokcuaoM Mmenu (I1), amarunpunom, 2,4-muauTpoPTOpObeH30I0M.



Crnenuduyeckue KaueCTBEHHBIE PEAKIIMU HA ApOMATUYECKUE U TETEPOIUKINYECKNE aMUHOKHUCIIOThI ¢ KOHIIEHTPUPOBAHHON
a30THOM KUCJIOTOM, Ha nucTeuH ¢ aneratom cBuHIa (I1). [lonstre o mukInYecKux amMmugax — JaKTaMax U JUKETOMHUIIEpa3uHaX.
Bbuonornueckoe 3HaueHne a-aMMHOKUCIOT. OOIacTu MpUMEeHeHUsI aMUHOKUCIOT. [lentusl, ux crpoenue. [lentuanas cBs3b.
AMuHBIN XapakTep nentuaHo cBsa3u. Cunres nentuaoB. [ 'naponus nentuaos. benku kak npupoansie buononumepsl. Cocta
u ctpoenue 6enkoB. [lepBuunas cTpykTypa 6enkoB. XMMHUYECKHE METO bl YCTAHOBIECHUSI aMHUHOKHUCIOTHOTO COCTaBa
nocJieJ0BaTENbHOCTH. PEPMEHTATUBHBIN rMApOIN3 OenKkoB. BropuyHas cTpyKTypa O€lIKOB: a-Cliupaib, p-CTpyKTrypa. TpetnuHas
Y YeTBEpTUYHAs CTPYKTypa O0eiKkoB. [lucynbhuiHble MOCTUKH U MOHHBIE U BaH-JI€pBaalibCoBbI (rUApO(OOHbIE) B3aUMOCHCTBUS.
XHUMHUECKHE CBOMCTBA OENKOB: TMAPOJIN3, AeHATypalus, KaueCTBEHHbIE (LIBETHBIC) peakuuu Ha Oenku. [IpeBpaiienus 6enkoB
UM B opranu3Me. buonornyeckue Gpynkuuu 0enkoB. JlocTUKEHUS B U3yUYE€HUU CTPOCHUS U CUHTE3a OEIKOB.

Jlemoncmpayuu.

1. PacTBOpUMOCTB yTJIEBOJIOB B BOJE U 3TAHOJIE.

2. O6pa3il aMUHOKHCIIOT.

JlabopamopHvle onvimeoi.

1. CBolicTBa IiOKO3BbI.

2. OnpeneneHne Kpaxmana B MPOAYKTaX MUTAHUS.

3. XKupsl u ux cBOMCTBA.

4. 1IBeTHBIC peaKIuu OCJIKOB.

Bricokomouekyssipable coequHeHUs OCHOBHBIE MOHATHS BBICOKOMOJIEKYJIAPHBIX COEAMHEHHI: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTEINEHb nonnMepu3aui. OCHOBHBIE CITIOCOOBI MOTYUYEHHUS BHICOKOMOJIEKYJIIPHBIX COEAMHEHUI: peakuu
MOJIMMEPU3ALMU U oIMKOHAeHcaunu. CononmMepu3zannsi. CTpoeHUE U CTPYKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOWCTB
MOJINMEPOB OT CTpoeHUs MoJieKyJ. Kinaccudukaiys noauMepoB: miiacTMaccesl (TIACTUKK), 371aCTOMEpPHI (KaydyKu), BOJIOKHA,
KOMIT03UThI. COBpEMEHHBIE IJIACTMACCHI (IJIACTUKH) (TIOJUATUIIEH, TOJUIPONUIICH, TOJTUCTUPOIL, MOJIUBUHUIXIOPUI,
dbToporiact, nonudITUIEHTEpePTaNaT, AKpUI-OyTaANEH-CTUPOJIbHBIN TIACTHK, TOJMKapOoHaThl). TepMoriacTUuHbIE U
TEpMOpEaKTUBHBIE MoauMepbl. DeHondopmanbaeruaabie cMoibl. KoMmnosutHeie MmaTepuansl. [lepcrneKTUBBI UCTIOIb30BaAHUS
KOMITO3UTHBIX MaTepuasoB. YriemiacTuki. Bonokna, ux knaccudukanus. [Ipupoaabie 1 XUMUUYECKHE BOJIOKHA.
HckyccTBeHHbIE M CUHTETHYECKHE BOJIOKHA. [ToHsATHE 0 BHCKO3€ U alleTaTHOM BosiokHE. [lonuadupHble u nmonuaMuaHbe
BOJIOKHA, UX CTPOEHUE, CBOMCTBRA. [[pakTHyecKkoe UCI0JIb30BAHUE BOJIOKOH. DnacToMepbl. [IpupoaHbIid U CHHTETUYECKUI
kay4dyk. Pesuna u s6ouut. [Ipumenenue nonmumepoB. CuaTeTnYecKkue mieHkn. MeMmOpansl. HoBbIe TexHOIOTHY TaabHEHIIIETO
COBEPIIEHCTBOBAHUS MMOJIUMEPHBIX MAaTEPHUAIIOB.



Jlemoncmpayuu.

1. OGpa3Iibl MIACTHKOB.

2. Konnekuus BOJIOKOH.

3. [NonmukoHaeHCAIHSI STUIICHTIIUKOIIS ¢ TEPEPTAICBOM KHUCIOTOM.

JlabopamopHvie onvimsi. OTHOILIEHHE CUHTETUYECKUX BOJIOKOH K PaCTBOPaM KHUCIIOT U HIEIOUYEH.
IIpakTnueckue padoThI:

1. M3rotoBiieHre MoeIe MOJIEKYJI OPraHUYECKUX BEILIECTB
2. ITonydenue 3TUJIEHA U U3YUYEHUE €T0 CBOMCTB

3. [lonyuyenue 6poMaTaHa

4. ITonydenue aleToHa

5. IlonyyeHune yKCyCHOM KUCIIOTHI U U3YUYEHUE €€ CBOMCTB

6. CuHTe3 dTHIIAIleTaTa

7. I'naponu3 kpaxmaiia

8. UnenTudukamus opraHM4ecKux CoeIUHEHUN

9. Pacno3HaBaHue aacTMacc

10. Pacnio3HaBaHue BOJIOKOH

KaJjiennapHo-TeMaTu4ecKoe IVIAHUPOBAaHHUE 3 Yaca B HeleJI10

HaumenoBanue |Ne ypoka Tema ypoka Mara




KoJu-Bo IUIaH ¢paxr
4acos
pasaena
NporpaMmabl
TEMA 1. ATOMBI, MOJICKYJIbI, BEILIECTBA. |
IHOBTOPEHHUE U BBOIHBIN HHCTPYKTaXK.

YIJIYBJIEHUE
3HAHUH (19 q)

Ctpoenue aroma.

[Tepunonnueckuit 3akoH u Ilepuoauueckas cucrema
xumuueckux 3aemeHntoB .M. MenaeneeBa

XUMHUUYecKas CBSI3b

AFpCFaTHBIC COCTOAHMUA

PacueTsl 1o ypaBHEHUSIM XUMHUUYECKHUX
peaKunit

I"a30BbI€ 3aKOHBI

Knaccudukanus XuMUIECKUX peakIuit




OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pc€akununu

11 Baxkneiiive kiacchl HEOPTaHUYECKUX BEIIECTB

12 Peaxuuu nonHoro ooMeHna

13 PacTtBOpsI

14 Pemrenue 3amau 1o reme «PacTtBopbi».

15 Komnounansie pacTBopsl

16 I'maponus coneit

17 KomrutekcHble coeauHeHUs

18 O06o006menne 1 noBTopeHue mo Teme « OCHOBBI
XUMUWD)

19 KontponbHas padora No 1 mo teme «OCHOBBI

XUMHNN»




TEMA 2. 20 [Ipenmer u 3HaYEHME OPTAaHUYECKON XUMUU
OCHOBHBIE
INOHATUSA
OPIAHUYECKOM
XNUMMHU (13 yacos)
21 Pemenue 3amay Ha ycTaHOBICHUE GOPMYIT
yTJIEBOJOPOIOB
22 [TpuurHB MHOTO0Opa3Hs OPraHMYECKUX COSTMHEHUN
23 DJIEKTPOHHOE CTPOCHHE U XUMUYECKHE CBSI3HM aTOMa
yriepoaa
24 CrpykTypHass TEOpHsi OPraHUYECKUX COCTNHEHUM.
25 CrpykTrypHas u30Mepusi.
26 [IpocTpancTBeHHAsT M30MEPUS.
27 OnekTpoHHbIe P(DEKTH B MOJIEKYJIaX OPTaHUYECKUX
CoenHeHn.
28 OCHOBHBIE KJ1aCChl OPraHUYECKUX COCTUHEHHIA.

I'omonorunueckue pAObI.




29

HomenknaTypa opraHn4YecKux COEIUHEHHM.

30 Ocob6eHHOCTH U KITacCU(DUKAIUS OPTaHUIECKUX
peaKIuu.
31 OKHUCIUTENBHO- BOCCTAHOBUTEIIHLHBIE PEAKIIUN
B OPraHUYECKOW XUMHH.
32 O0600111eHNE ¥ TOBTOPEHHUE MO
TeMe «OCHOBHBIEC TTOHATHUS OPTAHUYECKON XUMUM.
TEMA 3. 33 Ankanbl. CTpoeHHE, HOMEHKIIATYpa, U30MEpUsl,
YI'JIEBOAOPO/IbI ®u3n4eCcKrue CBOMCTBA.
(25 gac)
34 XUMHUYECKHE CBOMCTBA AJIKAHOB.
35 [Tonydenune 1 MPUMEHEHUE AJIKAHOB.
36 [uknoankaHsl.
37 Ankensl. CTpoeHHE, HOMEHKIIATYPA, H30MEPHI,
DuU3NYECKNE CBOWCTBA.
38 [Ipaktuueckas padorta Ne 1.

CocraBiieHne MOJENEl MOJIEKY)I YII€BOJOPOIOB




39-40 | Xumuueckue CBOMCTBA AJIKEHOB

41 [lonydenue u MPUMEHEHUE ATIKEHOB.

42 [Ipaktuueckas padora Ne 2.
«[lomyuenune 3TuiEHA M U3yYEHUE €TO CBOMCTBY

43 AJKaaueHbl
44 [Tonmumepuzanus. Kayuyk. Pe3una
45 Ankunbl. CTpoeHHE, HOMEHKIIATYpa, U30MEepHsl,

¢du3ndeckre CBONCTBA

46 XHUMUYECKHE CBOWCTBA aJIKHUHOB
47 [TomyyeHne U pUMEHEHUE AJIKUHOB
48 Pemenue 3a1a4y 1 BBIOJIHEHUE YIIPAKHEHUN

110 TeMaM «AJIKaHBI», «AJIKEHBDY, « AJTKHHBI)

49 Apomarnueckue yrieBoaopoabsl. CtpoeHune
O€H30JIbHOI0 KOJIbIla, HOMEHKIIATYpa,
n3zomepus, (U3NYECKUEe CBOMCTBA apeHOB




50

XUMHYECKHE CBOMCTBA OE€H30J1a U €r0 TOMOJIOTOB

51 [lonydeHne 1 IPUMEHEHUE APEHOB.
52 [IpupoaHbie UCTOYHUKH YriaeBoaopooB. Hedts, ras,
yroib. [lepBuuHas nepepaboTka yriieBOJOPOAHOTO
CBIpbs
53 I'myOokas mepepabotka HedTH. Kpekunr, pudopMunr
54 ['enetnueckas CBsI3b MEXKIY pa3IuYHBIMU
KJIACCaMHU YTJIEBOJOPOJIOB
55 ["anoreHonpou3BOAHBIE YTIIEBOAOPOIOB
56 O0600111eHNE U TIOBTOPEHUE 110 TEME
«YTI€BOAOPOIBI
57 Kontponrsnas padorta Ne 2 o teme «YTaeBOI0pOIbI)
TEMA 4. 58 Couptsl
KHUCJIOPOACOJE
P/KAIIIUE 59-60 | XuMH4YeCcKHE CBOMCTBA M IOJYYEHHE CIIUPTOB
OPI'"AHUYECKHE
COEAUHEHMSI (18
A 4acos) ( 61 [TpakTuyeckast padorta Ne 3.
«Ilonyyenune OpomdTaHa»
62 MHOroaTtoMHsbl€ CIUPTHI




63

DdeHowl

64 Pemenue 3a1a4y 1 BBINOJIHEHUE YIIPAKHEHUN
1o Teme «CnupThl U PEHOIIBI)
65 KapOonuiibHble COeTMHEHNS: HOMEHKIIATypa,
U30MEpUsl, peaKUu IPUCOETUHEHUS
66 XHWMHUYECKHE CBOWCTBA U
METO/Ibl IOJyYEeHHSI KAPOOHUIIBHBIX COETMHEHUM
67 [Tpaktuueckas padora Ne 4.
«IToyyenue anerona»
68 KapGoHoBBIE KHCIOTHI
69 [Ipaktuueckass padora Ne 5.
«ITomy4deHne yKCyCHOM KHCJIOTBI U U3YYECHHE €€
CBONCTB)
70 QOYHKIMOHAIbHBIE TPOU3BOAHBIE KAPOOHOBBIX KUCIIOT
71 [Ipaktuueckass pabota Ne 6.

«Cunres OTHJIaLCTaTa»




72

MHuoroo0pa3ue KapOOHOBBIXT KHCIIOT

73 Pemenune 3a1a4 1 BBINIOJIHEHUE YIPAXHEHUU
1o Teme «KapOOHOBBIE KHUCIOTHI»
74 O6o6maronuii ypok 1o Teme «Kuciopoacoaepxarniue
OpraHuyeckue COEIUHEHUS
75 Kontponbnas padora Ne 3 mo Teme:
«Kucnopoziconepxaiiye opraHn4eCKue COeUHEHUS
TEMA 5. A30T-H" | 76 AMUHBI
CEPOCOJEPXA
IHUE
COEJIUHEHMUA (5|77 ApomaTH4ecKue aMUHBI
4acoB)
78 ['eTeporukinyeckue coeAMHEHUS
79 [llecTuuneHHbIE TETEPOLIUKIIBI
80 O06001IeHNE M TTOBTOPEHHE 110 TEME «A30T U
cepocojiepKaliue OpraHnueCcKre BEeIIeCTBa
TEMA 6. 81 OO6mast xapakTepUCTHKA YTJIEBOJIOB

BUOJJIOTHYECKH




AKTHUBHBIE
BEIHIECTBA (16
4acoB)

82 Ctpoenue MoHocaxapuaoB. JIMHENHbBIE U IUKIINYECKHE
CTPYKTYPbI

83 XUMHUYECKHE CBOMCTBA MOHOCAXapHUJIOB

84 Jucaxapuasl

85 [Tonucaxapuasl

86 [Ipaktuueckass padota Ne 7.
«'maponu3 kpaxmana

87 Pemenue 3a1ay, BEIIOJIHEHUE YITPAKHEHUU
10 TEME « Y TIJIEBOABD)

88 Kupse!r n macna

89 AMMWHOKHUCIIOTBI

90 IlenTunsl

91 benku

92 CrpyKTypa HYKJIEHHOBBIX KHCIIOT

93 bronornueckas poib HyKJIEUHOBBIX KHCIIOT




94 [IpakTuueckast padora Ne 8.
«MnenTrdukays opraHMueCKuX BEIIEeCTBY
95 O06001IeHNE 1 TIOBTOPEHHE 110 TEMaM
«A3oTcoaepkalue 1 OMOIOrHYECKU
aKTUBHBIC OPTaHUYECKHE BEIIECTBA
96 Kontponbnas padota Ne 4 mo teme
«A3zoTcoaepkaiue 1 OMOJIOTUYECKH aKTUBHBIC
OpPraHUYECKUE BEIIECTBA»
TEMA 7. 97  [[lonumepsbl
BBICOKOMO.1
EKYJIAPHBIE
COEJAUHEHUA
(6 yacoB)
98 [TonmumepHble  MaTepHUabl
99 [TonumepHble MaTepHalibl
100 | Ilpaktuueckas pabota Ne 9.
«Pacmo3HaBaHue miacTMace)
101 | IIpaktuyeckas pabota Ne 10.

«Pacrno3naBanue BOJIOKOH»




102

3aKIIFOUNUTENBHBIA YPOK




