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1. IlosicHuTE/ILHASA 3aNIMCKA

DOneKTUBHBIN Kypc «PelieHne XMMHUYECKHX 3aJau» COCTaBJIECH B IOJHOM COOTBETCTBUHU C (eAepalbHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO
obpa3oBaTenbHOro crangapta o nporpamme O.C.I'abpuensna ,ipenHazHaudeH i yyamuxces 10 kinacca, paccunrad Ha 34 gaca.

JlaHHBIN 3JEKTUBHBIA KypC HalpaBlieH Ha paclIMpeHHe W yriyOJeHWe 3HAHWK YYalIuXcs MO OPraHMYeCKOW XMMHUH, (POPMUPOBAHHMIO YMEHUI
BBIIIOJHATh Pa3IM4YHbIC 3aJaHMS: PellaTh 3aJa4d, LIETIOYKH MIPEBPALICHUI OPraHMYECKUX M HEOPraHMYECKHUX BEIIECTB, COCTABIATh OKHUCIMTEIBHO-
BOCCTAHOBUTEIJIbHBIE PEAKIINH, SJICKTPOHHBIN OaJlaHC C Y4aCTHEM OPTaHUYECKHUX BEILECTB.

B mnporpamme peanusyroTcsi MEXIIPEIMETHbIE CBSI3U C OMOJIOTMEl, MareMaTWKoH, (U3UKOM, reorpagueil M 3KOIOTHEH, 4TO MO3BOJIAET
YYaIIUMCsI OCYIIECTBUTh MHTEIPATUBHBIM CUHTE3 3HAHUU B LIEJIOCTHYIO KAPTUHY MUPA.
Teopernueckne 3HAHUS W NPAKTUYECKHE YMEHHS, IOJyYEHHblE OOYYaIOIIMMHCS B pe3yibTaTe W3Y4EHHUs IAHHOIO 3JIEKTUBHOIO Kypca,
o0ecrieyar NOBBIIIIEHHE HHTEpeca K HAyYHOH, UCCIIEI0BAaTENILCKOM paboTe 0 XMMUH, MOATOTOBKY K cnaun EI'D o xumum.
1.1.11esb 1 32124 Kypca
Ilenv Kypca: ¢dopmupoBaHHe W pa3BUTHE Y OOyUYAIOMIMXCS YMEHUH M HABBIKOB IO PEHICHHUIO KAYECTBEHHBIX M KOJMYECTBEHHBIX 3a7ad IO
OpPraHUYECKOM XMMUH, Pa3BUTHE NI0O3HABATEIIBHON U TBOPYECKON aKTUBHOCTH, CHHTETUYECKOTO U aHAJIMTUYECKOTO MBIIIIJICHUS.
3aoauu kypca:
e Ppa3BUTh YMEHUS U HABBIKU CUCTEMHOT'O OCMBICICHUS 3HAHUU 110 OPraHUYECKOM XUMUU U UX IPUMEHEHUIO IIPU PEIICHUN KaYEeCTBEHHBIX U
KOJIMYECTBEHHBIX 3a/1a4;
e 00ecneyuTbh OCBOEHUE 00YUYAIOIIMMUCS aJITOPUTMOB PELLICHHSI TUIIOBBIX KAUECTBEHHBIX U KOJMUYECTBEHHBIX 3a/1a4;
e cdopmMHUpOBaTh YMEHHS CaMOCTOSITENIbHO MOAOMpaTh CHOCOOBI pelieHHs] KOMOWHUPOBAHHBIX 33Jad B COOTBETCTBUU C UMEIOUIUMHCS
JaHHBIMU;
e HAy4YWTh HUCIIOJIH30BATH MATEMATUYECKUE YMEHUS U HABBIKU IIPU PEIICHUHA XUMUYECKUX 3a]1a4;
e HAYYMTb HUCIOJIb30BATh XMMHUUYECKNE 3HAHUS AJI PELIEHUS MAaTEMaTUYECKUX 3a/1ad Ha PacTBOPBI, CMECH;
e Ppa3BUTH y 00yUAIOUINXCA YMEHUS IPOBOJUTH CUHTE3, aHAIN3, (POPMYIMPOBATh BBIBOJIbI, 3aKJIIOUEHUS;
e CO3JaTh y4alllUMCs yCIIOBUS B IIOArOTOBKE K caaue EI'D nmo xumum.
1.2. OTiiMyuTeIbHBbIE 0COOEHHOCTH NMPOTrPaAMMBbI

Teopernueckoif 0a30il 3MEKTUBHOIO Kypca CIYXHMT Kypc OpraHHMYeCKOM M HEOPraHWYeCKOM XHMHUU OCHOBHOM WIKOJBL. YTayomsas u
COBEpIICHCTBYSl 3HAHUS, IOJIyY€HHblE OOy4YalOIIMMHUCSA HAa YypOKaX, MPOMCXOAWUT Pa3BUTHE YMEHUNW M HABBIKM 10 PEIICHUI0 KAaYeCTBEHHBIX U
KOJIMYECTBEHHBIX 3aj]lad, YIpaXHEHUH (pa3HOro ypoOBHS CIIOKHOCTH). OCHOBHOM (hopMoil opraHmzanuu 0Opa3zoBaTEIbHOTO IpOLECca B PaMKax
9JIEKTUBHOTO Kypca SIBIISIETCSI CEMHHApP, B PaMKax KOTOPOTO ydalluecs 3HAKOMATCA C TEOPETHYECKHMM MaTepHAIOM, PEIIArOT 3aJa4M, BBITOIHSIOT
YIPA)KHEHUSI Pa3JIMYHOIO YPOBHS CI0KHOCTH.

JUis TOBBIIIEHUS] MOTHBAIMM YYalUXCsl K YIIyOJI€HHOMY, JAETaJbHOMY PpAacCMOTPEHHUIO TEOPETUYECKOTo MaTepHuala, MNpeayCMOTPEHBI
nabopaTOpHbIE U MPAKTUYECKHE PAOOTHI MO COCTABJICHUIO U MPAKTHUYECKOMY OCYIIECTBICHHUIO CXEM MTPEBPAILEHHH, OTPaKaIOIINX T€HETUYECKYIO CBS3b



MEXIy KJaccaMH HEOPraHWYeCKUX M OPraHMYeCKHX BEIECTB U COCTABJIECHUIO KAaUECTBEHHBIX M KOJIMYECTBEHHBIX 3a]ad, C YKa3aHHUEM CIIOCOOOB HX
pelIeHus.

B nporpamme 371eKTUBHOTO Kypca 0co00e BHUMaHKHE 0OpaliaeTcs Ha BOIPOCHI, KOTOPbIE HEIOCTATOYHO MOJHO PacCMaTPUBAIOTCS B paMKax Kypce
XUMHUH OCHOBHOH M CpPETHEH IIKOJBI, HO BXOAAT B TecThl EI'D W B mporpamMmbl BCTYMUTENBHBIX SK3aMEHOB B BY3bl €CTECTBCHHOTO MPOQUIIS.
BonwsmuucTBO 33124 n ynpakaeHuil 6epercs n3 KMMos EI'D nmo xuMuu mpeaplaynux JIET, YTO MO3BOJISET OCYIIECTBIIATh MOATOTOBKY YUaIIUXCS K
cmaue EI'D o xumun. [[iist orieHMBaHUS YPOBHS JOCTHIKEHHUH yJalIuxcs MPeIycCMOTPEHO IPOBECHUE KOHTPOJIBHBIX pa0doT, 3a4ETOB.

@DopMbl OpraHu3aIiy IeATEIbHOCTH YUalluXCsl: TPYIIOBbIE, MHAUBHIYaJbHBIE.

1.3. ®opMBbI 1 METO/AbI, TEXHOJIOTHH 00yUYEHHS.
e METOJBI I'PYINIIOBOI U UHANBUAYAIbHON PaOOTHI;
e TIPOOJIEMHO-IUATIOTHYECKOE 00YUCHHE;
e  TEXHOJIOTUHU MPOOJIEMHOr0 00YUEHHUS.

1.4 Cnioco0b1 1 (pOpMBI OLIEHKH 3HAHUI y4aIIHXCS.

Jljig olleHMBaHMs YPOBHS JOCTHKEHHUM ydaluxcs MpelyCMOTPEHO IPOBEAEHHE KOHTPOIbHBIX padOT, 3a4€TOB.

2. Conep:kanue yueOHOro MaTepuajia
Copneprxanue paboueil mporpaMMbl BKJIIOUAET JEBATh TEM:
Tema 1. U3oMepusi 1 HOMEHKJIATYPAa OPraHM4YecKHX BelecTs (3 yaca)
Bunsl un3zomepuu: CTpykTypHas (YIJIEpOAHOIO CKeJleTa, MEXKKIaccoBas, IOJIOKEHUS (YHKIHMOHAJIBHOM TIpYIIbl) M IPOCTPaHCTBEHHAs

(crepeousomepusi). HomeHknaTypa: TpuBuaibHas, cucteMaTuyeckas. Hamrcanme cTpykTypHBIX (OpMYIT H30MEPOB M TOMOJIOTOB.
Llemoncmpayuu

ATOMHO-CTPEXHEBBIE MOJIEIH.
Tabnuia c HOMEHKIIATYypaMu OpraHMYECKUX BEIIECTB.
Jlabopamophuie onvimol
H3rorosieHne MoaeIe OpraHM4eCKUX COEIUHEHUN.
Tema 2. KauecTBeHHbIe peakiuu B opranunveckoii xummu (3 4)

KauecTBeHHBIE peakIMM Ha YIIEBOAOPOABl M WX (PYHKIHMOHAIbHBbIE MPOM3BOAHBIC. (CBOICTBA OPraHWYECKUX BEIIECTB, OIMPEACISIEeMbIE
KPaTHBIMU CBSI3MU U (DYHKIIMOHAILHBIMU TPYITIAMHU.

Jlemoncmpayuu
KadecTBeHHbIE peaknmu Ha KpaTHBIE CBSI3M B OpPraHWYECKHMX BellecTBax. KadecTBEeHHBIE peakmuu Ha ompeneieHue (yHKIHOHATBHBIX TPYIII
OpraHUYEeCKUX BELIECTB.

Tema 3. 3anauu Ha BBIBOA XUMUYecKUX GopmyJ (5 4.)



AJTOpUTM pelIeHUs 33/Jad Ha BBIBOJ XMMHUYECKUX (POPMYNT OpraHMYECKHX COECTUHEHHM pa3iMyYHBIX KJIacCOB. AJITOPUTMBI PACUYETOB IO
XUMHYECKUM (OpMyJiaM: HAXOXJICHHE MAacCOBOHM JOJIM 3JIeMEHTa B BemlecTBe. Pacuérbl Ha BbIBeIEeHHE (OPMYIBI BEHIECTBA MO aOCOMIOTHOU W
OTHOCHUTEJIbHOM IJIOTHOCTH MapoB ra3000pa3HbIX BEIIECTB, MO MPOAYKTaM CrOPaHUsl OPraHUYeCKHX BEIIECTB.

Tema 4. 3agaun Ha cMecH OPraHMYeCKUX BelecTs (2 4.)

OcHOBHBIE 3aKOHBI XUMUU U XUMHYECKHE (HOPMYIIbI, IPUMEHSIEMbIE MIPU PEUICHUH 3a1a4. PelieHne 3agay Ha CMeCH OpraHMYECKUX BEIIECTB
(ra3000pa3HBbIX, )KUJIKUAX, TBEPABIX).

Tema 5. BoIuuc/IeHHUS 110 YPABHEHUSAM XMMHUYECKUX PEaKUuil ¢ ydyacTueM opranudeckux Bemects (10 1)

Pacuér xonuuecTBa BellecTBa, Macchl, 00beMa MPOJIYKTa PEAKIMU HIIM UCXOJHOTO BEIIECTBA MO MMEIOLIMMCS JaHHBIM; PEIICHHE 3a/a4 Ha
IpUMecH, Ha U30BITOK-HEIOCTATOK, Ha BBIXOJ] MPOAYKTA.

Tema 6. OnpenesieHne KOJIUYECTBEHHBIX OTHOLIEHU ra3oB (2 1)

OcHOBHBIE Ta30BBIC 3aKOHBI. Perienne 3a1a4 ¢ uCnoyib30BaHUEM OTHOCUTENIbHOM TIJIOTHOCTH T'a30B.

Tema 7. 'eHeTHUYeCcKasi CBA3b MKy KJIACCAMH OPraHUYecKHX BeuecTs (54)

CocraBiieHUE U pPEIICHHE 1IETIOYEeK MPEBPAICHUH, OTPAKAIOIIUX TeHETUYECKYIO CBSI3b MEXKY KJlacCaMU OPraHUYEeCKHUX.

Tema 9. Xumus 4 KM3Hb (32124 U3 NMOBCETHEBHOM Ku3HNU) (3 1)

3amaun ¢ MpOU3BOACTBEHHBIM, CENTbCKOXO3SIMCTBEHHBIM, SKOJIOTUUYECKUM COJICPIKAHHEM.

3. ILnranupyeMble pe3yJbTaThl H3VUEHHS YI€OHOI0 MpeaMeTa

JInuHoCTHBIE:

e (opMupoBaTh YyBCTBA FOPAOCTH 32 POCCUMCKYI0 XUMHUYECKYIO HAYKy U YBaXKEHHUS K UCTOPUU €€
pa3BUTHS;

yBa)kaTb U NPUHUMATh JOCTH)KEHUS XMMHHU B MUDE;
yBa)kaThb OKpYXaromux (yJaluxcs, yauresnei, poaurenei u ap.);

e yMeTh CIyHIaTh U CIBIIIATH apTHEpa, MPU3HABATH MPABO KaX/I0T0 Ha COOCTBEHHOE MHEHHUE U
NPUHUMATD PELIEHUS C YYETOM MO3HUIMNA BCEX YUACTHUKOB;

® [IPU3HABATH LIEHHOCTH 3710POBBS (CBOETO U APYTHX JIFOJECH);

® 0CO3HaBaTh FTOTOBHOCTH (MJIM HETOTOBHOCTD) K CAMOCTOSITENIbHBIM MOCTYIKaM U JEHCTBUSAM, IPUHATHIO
OTBETCTBEHHOCTH 3a UX PE3YJIbTaThl;

® 0CO3HaBaTh TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIPaXaTh U OTCTAUBATH CBOIO MO3UIUIO U
KPUTHYHO OTHOCHTHCS K CBOUM TIO CTYITKaM;

® yMETh YCTaHABJIMBATH CBSI3b MEXK/Y IETBI0 U3YUCHHSI XUMUU U TE€M, JIJI1 YeTO OHA OCYIIECTBISICTCS
(MOTHBaMHu);



®  BBINOJHATH MPOrHOCTHYECKYIO CAMOOIIEHKY, PETYIHPYIOIIYI0 aKTUBHOCTD JTMYHOCTH Ha TaIle ee
BKJIFOUCHHS B HOBBII BU JICATEILHOCTH, CBI3aHHBIN C M3Y4eHHs y4eOHOTO MpeaMeTa — XUMHU;

®  BBINOJHATH KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aKJIF0YAIOUIYIOCS B KOHTPOJIE 3a IIPOLIECCOM U3YyUeHHS
XUMHUHU 1 BHCCCHHUU H€O6XOI[I/IMBIX KOPPCKTHUB, COOTBCTCTBYIOIIUX dTallaM U criocobam N3YUCHUA KypcCa
XHUMHHU;

¢ CTPOUTDH )KU3HCHHBIC U HpO(beCCI/IOHaJIbHBIC IJIaHbI C Y4€TOM KOHKPCTHBIX COMUAJIbHO-UCTOPUICCKUX,
IIOJIUTHYCCKHUX U SKOHOMHNYCCKUX YCHOBHﬁ;

® 0OCO3HaBaTh COOCTBEHHBIE IIECHHOCTH U UX COOTBETCTBUE MPUHUMAEMBIM B )KH3HU PEIICHHUSAM; BECTH
JIAJIOT Ha OCHOBE PAaBHONPABHBIX OTHOIICHHUH U B3aUMHOT'O YBayKCHUS;

® BBIJCNIATH HPABCTBEHHbIN aCMEKT MOBEJAEHUS U COOTHOCUTD MTOCTYIKHU (CBOU U APYTUX JIOJCH) 1
COOBITHS C MPUHATHIMU 3TUYECKUMU HOPMaMU;

® B Ipeesiax CBOUX BO3MOXHOCTEW MPOTUBOICHCTBOBATH JACHUCTBUAM U BIHMSHUAM, IPEACTABISIOIIUM
yrpo3y *HU3HU, 3J0POBbIO U 0€301aCHOCTH JINYHOCTHU U OOIIECTBA.

MeTtanpeamMeTHble:
PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

® CaMOCTOSITEIIBHO OIPECIIATH IIeITH, 33]]aBaTh apaMeTPbl U KPUTEPHUH, ITO KOTOPHIM MOXKHO OMPEICITUTh, YTO 11eJIb JOCTUTHYTA;

e CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33]]aul B 00pa30BATEIbHOMN IEATETLHOCTH U )KU3HEHHBIX CUTYAIHSIX;

o BI)I6I/IpaTI> IMYyTb JOCTHXXCHUSA LCIIN, INIAHUPOBATH PCIICHUC ITOCTABJICHHBIX 3a1a4, ONITUMU3HUPYSI MAaTCPHUAJIBHBIC U HEMATCPHUAJIbHBIC
3aTparThl;

e OpraHu30BHIBaTh A(EKTUBHBIN MIOUCK PECYPCOB, HEOOXOIMMBIX JIJIS IOCTHIKCHUS TIOCTABICHHOM 11EJIH;

®  COIOCTaBJISTH MOJYYCHHBIH PE3yJIbTAT JICATEIILHOCTHU C MOCTABICHHOM 3apaHee Meblo.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

® HCKaTbh U HAXOAUTH O606H.[CHHLIC CITIOCOOBI peuicHud 3aaa4, B TOM YUCIIC, OCYIICCTBIIATD pa3BepHyTLu71 I/IH(I)OpMaL[I/IOHHHﬁ IIOUCK M CTaBHUTDH
Ha €0 OCHOBC HOBBIC (y‘-Ie6HBIC u HO3HaBaTeHLHLIe) 3aJa4u,

¢ KPUTHUYCCKH OLUCHHUBATH U UHTCPHIPCTUPOBATH I/IH(I)OpMaI_[I/IIO C pa3HbIX HOSHHHﬁ, PacCIio3HaBaTh U (I)I/IKCI/IpOBaTB IMPOTUBOPCUHUA B
PIH(I)OpMElI.IPIOHHBIX HCTOYHHKAX,

® MHCIIOJIB30BAaTh PA3JIMYHBIC MOJACIIBHO-CXEMATUYCCKHUE CPCACTBA I MPCACTABJICHUA CYIICCTBECHHBIX CBSA3CH H OTHOHI@HHIZ, a TaKXKe
HpOTHBOquHﬁ, BBISIBJICHHBIX B I/IH(l)OpMaI_II/IOHHBIX HCTOYHHUKAX,



® HaxOIUThb U IPHUBOJUTH KPUTHUYECKHE APTYMEHTBHI B OTHOIIECHUU JCHCTBUM M CYXACHHU IPYroro; CIIOKOMHO M Pa3yMHO OTHOCHUTBCA K
KPUTHYECKHM 3aMEYaHUSM B OTHOIIEHUH COOCTBEHHOT'O CYKJICHHS, PACCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

® BBICTPaWBaTh WHAMBHIYaJIbHYI0 00pa30BATENIbHYIO TPACKTOPUIO, YUUTHIBAsE OTPAHUYEHUSI CO CTOPOHBI JAPYIHMX YYaCTHHUKOB U PECypCHBIC
OTPAaHUYECHUS; MEHATH U yIEP’)KUBATH Pa3HbIC TO3ULUHU B II03HABATEILHOU JEATEIBHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁm,le JeCTBUS

® OCYIIECTBIISITH JCIOBYI0O KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIIBIMHU (KaK BHYTpH 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a
ee TmpeaesiaMu), o0UPaTh MAPTHEPOB JJIs JIEJTOBOM KOMMYHHUKAIIMH HUCXOJS M3 COOOpaKEHUW pe3yJbTaTUBHOCTH B3aWMOJICHCTBHUS, a HE
JIMYHBIX CUMIIATHUH;

® [IpU OCYILECTBICHHUH TPYIIOBOM pabOThl ObITh KaK PYKOBOJUTENEM, TaK M WICHOM KOMAaHJbI B Pa3HBIX POJsSIX (TeHepaTop HACH, KPUTHK,
WCIIOJTHUTEIIb, BBICTYMAIOUIUHN, IKCIIEPT U T.11.);
® Ppa3BEpPHYTO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIH30BAHUEM aJICKBATHBIX (YCTHBIX M MHUCHhbMEHHBIX) S3BIKOBBIX CPEJICTB;

IIpeaxmeTHbIE:

B pe3yabTare n3yueHus 3J1eKTHBHOTO Kypca «PelieHne XuMu4ecKHX 32/1a1» HA YPOBHE cpeHero oo1ero 00pa3oBaHusi:

Y4enuk 10 k1acca Ha 0a30BOM YPOBHE HAYYHTCH:

® pAacKpbHIBATh HA MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUY COBPEMEHHON HAYYHOW KapTHHBI MUPA U B IPAKTUUYECKON JEATETHHOCTH
YyeJIOBEKa;

® Ha3bIBaTh U3yUYEHHBIE BEUIECTBA M0 «TPUBUAIBHON» U CUCTEMAaTUYECKOH HOMEHKIIATYPE;

® OINpEAENATh BAJEHTHOCTh U CTENIEHb OKUCIIEHUSI XUMUYECKHUX AJIEMEHTOB, OKHCIUTENb U BOCCTAHOBUTENb, U30MEPHI U TOMOJIOTH,
MIPUHAJJIEKHOCT BELIECTB K Pa3JIMUHbIM KJIacCaM OPraHUYECKUX COETMHEHUI;

® TIPOBOJUTH PACUETHI MO XUMUYECKUM (POpPMYIJIaM U YpaBHEHHUSM PEAKIIHiA;

® JIEMOHCTPUPOBATh Ha MPUMEPAX B3AMMOCBSI3b MKy XUMHEH U IPYTUMHU €CTECTBEHHBIMU HayKaMH;

® pAacKpbBIBAaTh HA MMPUMEPaX MOJOKECHHs TEOPUU XUMHUECKoro cTtpoeHust A.M. bytiepona;

e mnoHuMaTh puznueckuit cMpicn [lepuonndeckoro 3akona JI.M. MeHeneeBa 1 Ha €ro OCHOBE OOBSCHSITH 3aBUCHIMOCTh CBOMCTB XMMHYECKHUX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT JIEKTPOHHOTO CTPOSHUS aTOMOB;

e OOBSACHATH MPUUUHBI MHOTOOOPA3Hs BEIIECTB HA OCHOBE OOIIUX MPEICTaBIICHNH 00 UX COCTaBe U CTPOCHUH;

¢ [IPUMCHATH IIpaBUJIa CHUCTEMATHYECKOU MG)KJIYHapOJIHOI\/'I HOMCHKIJIATYpPhbI KaK CpCJACTBA PA3JIMYCHUA U I/IJIGHTI/I(l)I/IKa]_[I/II/I BCIIICCTB 110 UX
COCTaBY U CTPOCHHIO;



COCTaBJISITh MOJIEKYJSPHBbIE U CTPYKTYpHbIE (POPMYJIbl OPraHMYECKUX BEIIECTB Kak HOcHTeNell MH(OpMaluu O CTPOEHUU BEIIECTBA, €ro
CBOMCTBAX M MPUHAAJICKHOCTHU K ONPEAETICHHOMY KJacCy COSAMHEHHIA;

XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA MO COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIIMBATH MPUYUHHO-CIICJACTBEHHBIC CBS3U MEXKIY
JAaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA,;

MPUBOJIUTH MPUMEPHl XUMUYECKUX PEAKIIUN, PACKPHIBAIOLINX XapaKTepHbIE CBOWCTBA TUIIMYHBIX MPEJCTABUTENECH KIACCOB OPraHUYECKUX
BELIECTB C LENbI0 UX UACHTU(PUKAIMN U 00BICHEHUS 00J1aCTH IPUMEHEHUS;

MIPOTHO3MPOBATH BO3MOXKHOCTD MTPOTEKAHUS XUMHUECKUX PEaKIN Ha OCHOBE 3HAHUH O THIAaX XUMHUYECKOW CBSI3M B MOJIEKYJIaX PearcHTOB U
WX PEaKIMOHHON CIIOCOOHOCTH;

MCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUU M XUMUYECKHX CBOICTBaX BEUIECTB JIsl 0€30MaCHOrO MPUMEHEHHUSI B TPAKTUYECKON
NeSITeNIbHOCTH;

MIPUBOJIUTh TMPUMEPHl TPAKTHYECKOTO HCIIOJIB30BAHUS TPOAYKTOB IMEpepadOTKH HEe()TH H TPUPOJHOTO Ta3a, BBICOKOMOJEKYISIPHBIX
COeMHEHMH (MTONMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOrO BOJIOKHA);

MIPOBOJNTHh ONBITHI IO PACMO3HABAHUIO OPTaHMYECKHUX BEIICCTB: TIIMIICPHHA, YKCYCHON KHCIIOTBI, HENPEICIBbHBIX JKUPOB, TIIOKO3bI,
Kpaxmaiia, 0eJIKOB — B COCTaBE MUIICBBIX MPOAYKTOB U KOCMETUYECKUX CPEJICTB;

BIIQ/IETh MIPaBWJIaMU U TipueMaMu 0e3011acHOM paboThl ¢ XMMUYECKUMU BEIIECTBAMU U JIa0OpaTOPHBIM 000pyAOBaHUEM

MIPOBOJMTH PacueThl HA HAXOXKICHHE MOJIEKYISIPHON (DOPMYIIbI YTIIEBOAOPO/A O MPOIYKTaM CTOPAHUS U TI0 €0 OTHOCUTENIbHOM MIIOTHOCTH
Y MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;

BJIQJICTh MTPaBWIIAMU OE30ITACHOTO OOPAIIEHUS C SIKUMHU, TOPIOYUMHU U TOKCHYHBIMU BEIICCTBAMH, CPEJICTBAMHU OBITOBON XMMHH;
OCYIIECTBIISITh TIOUCK XUMUYECKON WH(OPMAITUH 110 HA3BaHUSIM, UACHTH(DHUKATOPAM, CTPYKTYPHBIM OpMyJIaM BEIIECTB;

KPUTUYECKH OIEHUBATh M MHTEPIIPETUPOBATH XUMHUYECKYIO HH(DOPMAIIHIO, COIEPIKAIIYIOCS B COOOIICHUSX CPEJCTB MacCOBOM MH(pOpMAITUH,
pecypcax MHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEIISX BBISIBICHUS OMIMOOUHBIX
CyXkJeHui u popmMupoBaHusi COOCTBEHHOM MO3UIINH;

Yuenux 10 knacca na 6azoeom YPOBHE nojiydum 603MONHCHOCHb HAYUUMbCA?

uitrocmpupoeams Ha npumepax CmaHoe/1eHue u 360II0Yu0 OPZCIHMHQCKOIZ XUMUU KAK HAYKU HA pA3TUYHBIX UCMOPUYECKUX omanax ee
paseumusl;

UCNONL306AMb MEMOObl HAY4YHO20 NO3HAHUA npu 6blNOJHEHUU NPOEKmMOo8 U yll€6H0'uCCﬂ€aO€am€]ZbCKux 3a0a4y no U3Y4eHUuro ceoﬁcme,
cnocobos NOJIY4YeHUsA U pacno3nasarusl OpecanudecKux eewecmse,

ycmaHaeniueanib ceHemu4ecKyro Ce43b Meofcdy Kilaccamu opeanHudeckKux eeuiecme, 011 0boCcHO8aAHUS npuHLﬂ/H’lua]leOﬁ BO3MOIAHCHOCHIU
NOJIYy4YeHUs Op2aHUu4eCcKux CcoOeOuHeHUll 3a0aHH020 COCMABA U CMpOEHUs,;



®  YCMAHABIUBANDL 83AUMOCEA3U MedHCOY pakmamu u meopuetl, NPUYUHOU U CLeOCMBUeM NpU anaiuse npodIeMHbIX cCumyayuil U 0O0CHO8aAHUU
NPUHUMAEMBIX PeUeHUll HAd OCHO8E XUMUYECKUX 3HAHUL.

Ucnob3oeams nojYy4€HHble 3HARUA 6 NOBCEOHEBHOU IHCUZHU.

Kon-Bo
Ne i/t Tema ypoka 4ACOR Hara OCHOBHBIE BUBI AEITEILHOCTU
Tema 1. U30Mepusi 1 HOMEHKJIATYPA OpraHu4ecKux BemecTs (3 4.)
HoMmeHknatrypa opraHH4ecKHUX BEILECTB.
1(1) ypa op m l1ug VY4acTByIOT B OIIpOCE, BBIIOJIHSIOT 33/JaHUS
IIpaBuiia HOMEHKJIATYpHI.
Bunsl nzomepunt: cTpyKTypHas U
2(2) A P PYKTYP l1ug VY4acTByIOT B 0IIpOCE, BBIIOJIHSIOT 33JaHUs
MPOCTPAHCTBEHHAS.
Hsrorosnenue Moaenein MOIeKyn
3(3) YIIIEBOJOPOIOB. 1y CaMOCTOSTEIIEHO U3TOTABINBAIOT MOZCIIN MOJICKYJ U3

IJIaCTUJIMHA U CITUYCK

Tema 2. KauecTBeHHbIE peaKIMH B Oprannveckoi xumuu (3 4)

OmnpeeneHne 3JIeMEHTHOTO COCTaBa

1(4) . 1 4. Pemrator 3amaun
OpPraHMYECKHUX COEAMHEHHUI.

2(5) | KauecTBeHHBIE peakIliy Ha YIIIEBOIOPOIbI. | u. V4acTBYIOT B OIIPOCE, BHIMOJIHSIOT OIBITHI, JIETAIOT BHIBOJIBI
Pemienue 3a1au Ha OTpe/IeIeHHe BEMIECTB 10

3(6) | u. PermaroT mpakTHYECKHE 3a/1a4H, ICIAf0T BHIBOJIBI
Ka4eCTBEHHBIM PEaKIIAAM

Tema 3. 3agaum Ha BbIBOJ XUMHU4ecKHX Gopmy. (5 4.)




AJTOPUTM pEIIeHHs 3371a4 Ha BBIBOJ]

1(7) 1 4. Pemator 3amaun

XUMHUYECKHX (POPMYJT OPTAaHHUECKUX BEIICCTB
2(8) Pemenuie 3a1a4 Ha BBIBOJI XMMHUECKHUX 1 u. T —
(dbopMyIT OpraHMYECKUX BEIICCTB
Pacuérel Ha BBIBemeHUE (QopMyibl BemecTa | 1 . Pemaror 3agaumn
3(9) | mo abCoMOTHON U OTHOCUTEIBHOMN IUIOTHOCTH

1apoB, M0 MPOAYKTaM €TI0 CTOpaHHsL.

4(10) Penrenue 3amau Ha HaX0XKICHUE MAaCCOBOU ] a. Pemrarot 3amauu
JI0JIM DJIEMEHTA B BEILIECTBE
Pemmenue 3a1a4y Ha onpezaenexue | 1 . PemaroT 3amaun

5(11) | xuMHYeCKOro 3JEMEHTa Ha OCHOBAHUU €ro
MacCOBOH JIOJIHM B BEILIECTBE

Tema 4. 3anaun Ha cMecH OpraHuYecKHX BemecTs (2 1)
OCHOBHBIC 3aKOHBI XUMHUH H XUMHYECKHC

1(12) | dbopmyiisl, IpUMEHsIEMbIE TIPH PELICHUH 19 Y4acTBYIOT B ONPOCE, BHIMOIHSIOT 3aaHHs
3a/1a4.

2(13) Pemenne 3amauy Ha CMecH OpraHUYecKUX | Permator 3a1au
BEIIECTB.

Tema S. BorunciieHus o ypaBHeHHSIM XHMHYECKHX PeaKIUi ¢ y4acTHeM Opranuveckux Bemecrts (10 1)
Pacyer kommuecTBa  BeImIeCTBA, MaccChl,

1(14) | oObeMa TpOayKTa peakiuHu, eciau UcxomHoe | 149 Pemrator 3amaun
BEIIECTBO JAHO C MPUMECSIMHU.

2(15) 3agaun Ha «U30BITOK — HEAOCTATOKY C 14 T —
y4acTHEM YTJIEBOJOPOJIOB
3amaun  Ha M30BITOK — HEHAOCTATOK C

3(16) | ucnosnp3oBaHKEM KHcaopoocoaepx)amux | 14 PemaroT 3a1aun
OPraHNYEeCKUX COCTMHECHUM.
PacueTel MaccoBOW JOJIM BBIXOJAA INMPOAYKTA

4(17) | peakiuu C y4acTHEM lua Pemaror 3amaun
IpeJIebHBIX YIIIEBOJIOPOIOB.

5(18) PacueTsl mMaccoBo# J0nHM BBIXOJA MPOAYKTA 14 R ——

pEaKknun C y4yaCTuEM HCMPCACIIBHBIX




YIJICBOJIOPOJIOB.

6(19)

Pacuersl mMaccoBOM oM BBIXOAA INPOAYKTA
PEaKIMU C y4aCTHUEM KHCIOPOI0COAEPKAIINX
COEJIMHEHMI.

lu

Pemrarot 3amauu

7(20)

BoruncieHue MaccoBoit (00beMHOM) J10JIH
BBIXO/1a MPOJIYKTa PEaKIUi OT TCOPETHUCCKH
BO3MOKHOT'O

lu

Pemrarot 3amauu

8(21)

Brruucienne maccoBoii (00beMHOM) 1071
BBIXO/Ia MTPOJIYKTa PEAKIIUU OT TEOPETHICCKH
BO3MOXHOT'O

1ua

Pemaror 3agaun

9(22)

YPOK-IPAKTUKYM 110 PEILIECHUIO
KAaueCTBEHHBIX 3a/1a4

lu

PemaroT 1 cocTaBasioT 3agaun

10(23)

Ypok-3a4yér

1ua

Brimonasior 3aJaHusAd CaMOCTOATCIIBHO

Tema 6

OnpenesieHne KOJUYeCTBEHHBIX OTHOIIEHU

ra3os (2 4)

1(24)

TI'a3zoBrie 3aKOHBIL. Pacuétnl c
UCHOJIL30BAaHHEM ra30BBIX 3aKOHOB,
OTHOCHUTEIBHOU INIOTHOCTH CMECH T'a30B.

lyg

Pemarot 3agaun

2(25)

PacyéTtel ¢  HCIOJIB30BAHMEM  T'a30BBIX
3aKOHOB, OOBEMHOH ¥ MOJLHOH JOJH
BEIIECTB B CMECH.

1u

Pemarot 3agaun

Tema 7. I'eHeTHYeCKasA CBA3b MEXKAY KJIACCAMM OPraHUYecKUX BemecTs (5 4.)

1(26)

CocraBnenue u pereHue [ETIOYEK
MPEeBpaIeHI MEXTY Pa3IUYHBIMHU KIIACCaAMH

OpPTraHNMYCCKUX BCIICCTB.

1lu

Pemarot 3agaun




CocraBnenue U pelieHue LIENIOYEK

2(27) | mpeBpaleHu# MeX1y pa3IMyHbIMU Kiaccamu | 19 PemaroT 3a1aun
OpTraHUYECKUX BEIIECTB.
CocraBnenue u pelieHue NDIEE

3(28) | mpeBpaileHHi MEXIY pa3IHUHBIMU KiaccamMu | 14 PemaroT 3amaun
OpPraHUYECKHUX BEIIECTB.
[lonmyyeHue  OpPraHUYECKOTO  COEIUHEHUS

4(29) | myTéM OmHOM WK HECKOJbKHUX XMMHYECKHX | 1 4. PemaroT 3amaun
pEaKLHii.
CocraBiieHHE U pPELICHHUE LIETT0UYEK

5(30) 1P 1 4. Pemraror 3amaun
MPEBPAICHUI OPraHUYEeCKIX BEIIECTB.

Tema 8. Xumus u ku3Hb (pelieHUe 32124 U3 NOBCETHEBHOM KU3HHU) (O )
3amaun  Ha COCTaBJIEHHUE PACTBOPOB C

1(31) P p lu Pemraror 3amaun
pa3IMYHBIMU KOHIIEHTPAIUSIMU
Pacuér KOJIMUECTBA HE00XOUMBIX

2(32) . lu Pemraror 3amaun
yI0OpeHUH /11 BHECEHUS B TIOUBY.

3(33) | 3auer 19 CaMOCTOSTEILHO BBITIOJIHSIOT 33 aHUs
Peseps lyu

34




