Pa6ouas nporpamma no XUMMUMU - 10 kinace (mpodpuiabHbIN YPOBEHD)

IosicHuTenbHAsT 3anmmMcKa

ITporpamma cpeaHero (1oyiHOro) obmero oopa3oBaHus 0 XMMHM COCTaBlieHa Ha ocHOBe denepalibHOro rocyAapcTBEHHOr0 00pa3oBaTeIbHOTO CTaHAapTa
obmiero oopazoBanus. B Heil Takke yYUTHIBAIOTCSI OCHOBHBIC MJIeH U NOJ0XKeHUs [IporpaMMel pa3BUTHS U (OPMHUPOBAHUS YHHBEPCAIBHBIX YUE€OHBIX JACHCTBHUIMA
JUTsL CpeTHETro 0011ero 0Opa3oBaHus.

B paboueii mporpaMme yriy0JIeHHOTO YPOBHS MPEIyCMOTPEHO HE TOJIBKO Pa3BUTHE BCEX OCHOBHBIX BUAOB JIEATEIBHOCTH 00y4aeMbIX, IPEACTABICHHBIX B
nporpaMMax /Ui HadaJbHOTO OOILNEro M OCHOBHOrO oOOIIEero o0pa3oBaHMs, HO M TaKUX BHJOB JEATEIBHOCTH, KOTOpble OOECHEeYUBAIOT peaTU3alUIo
IIPOEKTUPYEMOI1 00pa30BaTEIbHON TPAEKTOPHUH, CBA3AHHON C YIriyOJIeHHBIM M3ydyeHueM XuMuu. OHaKo cojliep’KaHue JaHHOHM MporpaMmbl UMEET 0COOEHHOCTH,
00YCIIOBJIEHHBIE, BO-TIEPBBIX, MPEAMETHBIM COJIEPKAHUEM, BO-BTOPBIX, ICUXOJOTHUYECKUMHU BO3PACTHBIMU OCOOEHHOCTSIMHM 00Yy4aeMbIX, B-TPEThUX, C 33JauaMu
npoUIEHON MOATOTOBKY K 00YYSHHIO B BBICIICH MIKOJIE, B KOTOPOI XUMHS SBISETCS TPOPHIUPYIOMIEH AUCIUILTUHON.

[Ipy m3yyeHUM XMMMH, TJ€ BEAYIIYI0 POJIb UIpaeT IO3HABATEJIbHAS JEATEIIBHOCTh, B TOM YHCIE M HKCHEPUMEHTalbHAas, OCHOBHbIE BHUJbl ydeOHOM
JESATEIbHOCTH OOYYaIOIUXCsS Ha YPOBHE Y4YEOHBIX JEHCTBHH BKIIIOYAIOT yYMEHHUS XapaKTepU30BaTh, OOBACHATH, KIACCH(PHUIMPOBATH, OBIAAECTH METOIAAMHU
HAy4YHOT'O MO3HAHUs, IUIAHUPOBATh U MPOBOJIUTH XUMHUYECKUH SKCIEPUMEHT W MHTEPIPETUPOBATH €ro Pe3ysbTaThl, IOJHO M TOYHO BBIPAXKAaTh CBOU MBICIIH,
apryMEHTHPOBATh CBOIO TOUKY 3pEHHS, padOTaTh B TPYIIIE, MPEACTABIATH U COOOIMIATh XMMUYECKYI0 HHPOPMALIMIO B YCTHOH M MUCBbMEHHOH (opme U 1Ip.

OnHoil U3 BaxXHEHIIMX 3a7a4 00y4eHHs B CpeHEH IIKoJIe SBJISAETCsS MOAr0TOBKA 00YyYaIOLIMXCsl K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KM3HEHHOI'O U
npodeccuonanpHoro mnytu. OOywaromiyecss AOKHBI HAyYUThCS CaMOCTOSITENIBHO CTaBUTh LEJNW M ONPEAENsATh MYyTH HMX JOCTH)KEHHS, HCII0JIb30BaTh
NpPUOOPETEHHBI B IIKOJIE OIBIT JEATEIbHOCTH, KOTOPBIA OyJeT crocoOCTBOBaTh YCHEUIHOMY IMOCTYIUIEHHIO M OOy4YeHHIO B NPOQMIBHOM BYy3€, BbIOOpPY
npodeccuu, TOCTHKEHUIO KeJIaeMbIX pe3yIbTaToB B IpodeccnoHanbHoi chepe.

CornacHo 00pa30BaTeIbHOMY CTaHAAPTY IJIaBHbBIE L€ CpeJHEro o0miero oopa3oBaHus:

1) dbopmupoBaHue LETOCTHOTO NMPEACTABIECHUS O MUPE, OCHOBAHHOT'O Ha IPUOOPETEHHBIX 3HAHUSAX, YMEHUSIX U CII0co0ax J1eATENbHOCTH;

2) npuoOpeTeHue onbITa pa3HOOOPA3HOH 1A TENTbHOCTH, ONbITa O3HAHUS M CAMOIIO3HAHHUS;

3) HOArOTOBKA K OCYIIECTBIIEHHUIO OCO3HAHHOTO BIOOpa MHAMBHUAYaIbHON 00pa3oBaTelbHON WIH MPO(ECCHOHATIBHON TPAeKTOPHUH.

Bonbiioit Bknajg B AOCTHXKEHHME 3THUX Lesiel cpeaHero oOmero o0pa3oBaHMs BHOCUT M3Y4YE€HHE XUMHMM Ha YIIIyOJEHHOM YpOBHE, KOTOpO€ MPU3BAHO
00ecneunTh:

* (hopMupOBaHHE CUCTEMBl XMMUYECKHX 3HAHUN KaK KOMIIOHEHTa HE TOJIBKO €CTECTBEHHOHAYYHON KapTUHBI MUPa, HO U HAYYHOM KapTUHBI MUDA;

* pa3BUTHE JIUYHOCTU 00YYAIOIIUXCS, UX UHTEJUIEKTYalbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAaHUE, (DOPMUPOBAHHUE Y HUX F'YMAaHUCTHYECKUX OTHOUICHUN U
HKOJIOTHYECKH 11e71eCO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOH 1€ATEIBHOCTH;

* BBIPa0OTKY y 0OydYaromuxcs MOHMMaHHUs OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTHUU XUMHH, a Takke (OpMHpOBaHHE Y HUX OTHOIICHUS K XMUMHH KakK
BO3MOKHOH o0siacTu Oyayiiel npogeccuoHaIbHOM e TebHOCTH UITH JeSITEIbHOCTH, B KOTOPOH XUMHUECKUE 3HAHUS UMEIOT MPOQMINPYIOIIUN CTaTyC;

* (opMHpOBaHUE HABBIKOB SKCIIEPUMEHTAILHON M MCCIEI0BATENbCKON JEATENIbHOCTH, YCIEIIHOTr0 Y4acTHUs B IyOJIMYHOM IPEICTaBICHUM PEe3yJIbTaTOB
TaKOM AESTEIbHOCTH;

* BO3MOXHOCTb y4YacTHUs B XMMMYECKHX OJMMIIMA/JaX pa3MYHbIX YPOBHEH B COOTBETCTBMM C JKEIAEMBIMHM pE3yJbTaTaMHU M aJE€KBATHOM OLIEHKOM
COOCTBEHHBIX BO3MOXKHOCTEH;

* popMupoBaHrEe yMEHHUI 0€30MaCHOTO OOpAIICHHsI C BEIIECTBAMH, UCIIOJIb3yeMbIMU B OBITY U TIPOM3BOJICTBEHHOM cdepe;



* yMeHHE OOBSICHATH OOBEKTHI M MPOIECCHl OKPYXKAIOIMIEW Cpelbl — MPHPOTHON, COLMATBHOM, KYJIbTYPHOM, TEXHHMUYECKOW, — HCIIONB3YS VIS 3TOTO
XUMHMYECKHE 3HAHUS;

* MOHMMaHHE [EHHOCTH XMMUYECKOTO SI3bIKa, BRIPAXKEHHOTO B BepOaJIbHON M 3HAKOBOW (hopMax, KaK COCTABHOM YacTH PEYEBON KyJIbTYPHI COBPEMEHHOTO
CIELUAJINCTA BBICOKOH KBaJIM(UKALUH.

Onucanue mecra y4e0HOro npeaMera B y4eOHOM IJIaHe
B ba3ucHom yueOHOM IuTaHe cpenHei (IOJIHOM) IIKOJIBI XUMUsl BKIIOYeHa B pasgen «CojmepkaHue, GopMupyemMoe ydacTHUKaMU 0O0pa3oBaTEILHOTO
npoueccay. JlanHas mporpaMMa npegHazHadeHa Juisi 00yJarommxcs, KOTOpble BRIOpaId XUMHUIO JJIsl U3y4eHUs Ha YriyOJIeHHOM ypOBHE.
Ora mporpaMMa 1o XUMHH JIJIs CpeIHero (MOJIHOT0) 00IIero o0pa3oBaHus Ha YIiyOJICHHOM YpOBHE COCTaBJIeHA U3 pacyera 4 daca B Henemo (280 gacoB 3a
JIBa To/1a 00Y4EHHUs) 3a CUET IIKOJIbHOTO KOMIIOHEHTA B KJIaCCaX €CTECTBEHHO-HAYYHOTO MPOQUIIs.

IInanupyemMsble pe3yJbTaThl H3y4eHHs Y4eOHOI0 IpeaMeTa
JleaTenbHOCTh y4uTelss B OOyYeHHMHM XUMHHM B CpeaHed (IOJHOM) IIKOJe MOJDKHA OBITh HAmpaBieHAa Ha JOCTIDKEHHE OOYYAaIOIUMHECS CIIEAYIOIINX
JUYHOCTHBIX PE3YJIbTAaTOB:

— B IICHHOCTHO-OPUEHTAIIMOHHOW cepe — OCO3HAHME POCCHUICKOW TPa)KTaHCKOW WACHTUYHOCTH, MATPUOTHU3MA, YYBCTBA TOPJOCTH 32 POCCHUICKYIO
XUMHUYECKYIO HAYKY;
— B TPYAOBOM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JanbHEWIed 00pa30BaTeIbHOW TPAaeKTOPUM B BBICIIEH IIKOJE, I/le€ XUMHS SBISETCS

npoduIMpyroIen AUCIUIINHON;

— B [103HABATEJIbHON (KOTHUTUBHOM, NHTEIIEKTYyalIbHOW) cepe — yMeHUe YIpaBIIsITh CBOEH MO3HABATEIbHON 1€ TENbHOCTHIO, TOTOBHOCTh M CIIOCOOHOCTH
K 00pa3oBaHMIO, B TOM 4YMCJIE€ CaMOOOpPa30BaHMIO, Ha MPOTSDKEHUMM BCEHM JKM3HM; CO3HATENIbHOE OTHOULIEHHE K HEMpPEepbIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
ycHemHou npodeccnoHanibHON U OOIIECTBEHHOMN J1€ATENbHOCTH; (OPMUPOBAHUE HABBIKOB SKCIIEPUMEHTAIIBHON U HUCCIIE0BATEIbCKOM JIEATENbHOCTH; y4acTHE B
NyOJIMYHOM TPE/ICTaBICHUU PEe3yJbTaTOB CAaMOCTOSATENILHOW IMO3HABATENBHOM NEATEIbHOCTH; ydacTHe B MPOQMIBHBIX OJMMIMAJIAX Pa3JIMYHbIX YpPOBHEH B
COOTBETCTBHH C JKEJIAEMBIMU PE3YJIbTATAMU M aJIEKBaTHOM CAMOOLIEHKOW;

— B ctepe cOepexeHUs! 370pOBbs — NPUHATHE W peanu3alus LEHHOCTEH 30pOBOTO M 0e30macHoro o0pas3a >KU3HHU, HENpPUSATHE BPEAHBIX NPUBBIUEK
(xypeHusi, ynotpeOaeHus ajkorosisi, HAPKOTUKOB) Ha OCHOBE 3HAHUI O CBOMCTBAX HAPKOJIOTMYECKHX M HapKOTHMUYECKUX BEIECTB; COOIIOACHHUE MPABHI TEXHUKU
6e30macHOCTH IpU paboTe ¢ BelleCTBaMH, MaTepHallaMH 1 IpolieccaMy B yueOHOH (Hay4HOil) 1abopaTopuu U Ha IPOU3BO/ICTBE.

MeTtanpeameTHble pe3ynbTaTbl OCBOEHUS BBIMTYCKHUKaMH CpeiHel (TOJIHOM) MIKOJIbI Kypca XUMHHU:

— HCIOJB30BAaHUE YMEHMM M HABBIKOB DPA3JIMYHBIX BHUJOB ITO3HABATEJIBHON IEATENBHOCTH, NPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHUSA (CUCTEMHO-
nH(OPMAaLIMOHHBIN aHalI3, HAa0JI0/IeHUE, U3MEPEHNE, POBEICHNE IKCIIEPUMEHTA, MOJIEJINPOBAaHUE, UCCIIeI0BATENbCKAs

JESATENBHOCTD) Ul U3Y4YEHUsI pa3IMYHbIX CTOPOH OKPYXKAIOIIEH JeMCTBUTEIbHOCTH;

— BJIQJICHWE OCHOBHBIMU HMHTEJUIEKTYaJIbHBIMH OINepanusMu: (popMyIHpoBKa TMIOTE3bl, aHAIU3 U CUHTE3, CPAaBHEHUE U CHUCTeMaTHu3alus, o0o0IeHne u
KOHKpETH3alus, BbIABICHUE IPUUNHHO-CIIECTBEHHBIX CBSI3€H U MIONCK aHAJIOIOB;

— T03HaHUE 0OBEKTOB OKPYKAIOIIETO MUPA OT OOIIETO Yepe3 0OCOOCHHOE K €IMHUYHOMY

— YMEHHUE TeHepupoOBaTh WU U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE ISl MX Pealn3alluy;

— YMEHUE ONPEENATh LeIH U 334a4M JeSITeIbHOCTH, BBIOUPATh CPEACTBA PEAIN3ALUY LIEIH U IPUMEHSTh UX Ha IIPAKTHKE;



— WCIMOJB30BAHUE PA3ITUYHBIX UCTOYHUKOB JUIS MOJTYYCHHUS XUMUYECKOUW MH(OpMAIMY, TOHUMAaHUE 3aBHCUMOCTH COJCPXKAHUS U (OPMBI MPEACTABICHU S
UHpOPMAIIHMY OT IeJIei KOMMYHHUKAIIMH U aJipecaTa;

— yYMEHHUE IPOAYKTUBHO OOIIATHCS ¥ B3aUMOJCHCTBOBATH B MTPOIIECCE COBMECTHOM JCSATEILHOCTH, YYUTHIBATh MMO3UIIMU JPYTUX YIYACTHHKOB JCATEIHHOCTH,
3¢ dexTUBHO paspenarh KOHQIUKTHI;

— TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSATEIbHONW MH(POPMAIMOHHO-TIO3HABATEILHON JCATEILHOCTH, BKIIIOYAsl YMCHHE OPUEHTHUPOBATHCS B Pa3IUYHBIX
MCTOYHUKAX MH(OpMAIMH, KPUTUIESCKU OLIEHUBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYIaeMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

— YMEHHE HCIOJIb30BaTh CpeACcTBa HMH(POPMANMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTMA B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpTraHU3aIMOHHBIX 33124 ¢ COOIOICHUEM TPEOOBaHUI IPrOHOMHUKH, TEXHUKH 0€30IMaCHOCTH, TUTUEHBI, PECYPCOCOEPEKESHHSI, TPABOBBIX M ITHUYECCKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MaCHOCTH;

— BIIQJICHUE SI3BIKOBBIMH CPEIICTBAMH, B TOM YHCIIE M S3bIKOM XMMHUHU, — YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOKO TOUYKY 3PCHHS, UCIIOJIb30BaTh
aJICKBaTHBIC SI3BIKOBBIC CPEJICTBA, B TOM YHCIIC M CHMBOJIbHBIC (XUMUYCCKUE 3HAKU, (POPMYJIIBI U YPABHEHUS).

B pesynbrare u3ydeHuss XuMUHM Ha IPOQHILHOM YPOBHE YYCHUK JOJKEH
3HaTh / noHUMAaTh (MpeAMeTHO-UHGOPMAIIMOHHAS COCTABJISIIOIIASI 00PA30BAHHOCTH):

3HATb pOJib OpF&HH‘ICCKOfI XUMHU B CCTCCTBO3HAHNH, €€ CBA3b C APYI'UMH CCTCCTBCHHBIMH HAYKaMU, 3HAUYCHUC B ) KU3HU COBPCMCHHOT'O 06IH€CTB21;

3HAaTh W MOHUMATh BaKHEHINNE XWMUYECKUE TMOHSATHS: BEUIECTBO, XMUMUYECKHI SJEMEHT, aTOM, MOJIEKYyJla, Macca aTOMOB M MOJIEKYJ, WOH, paJauKal,
XUMHUYECKast CBsI3b, AJIEKTPOOTPHUIATEIIBHOCTb, BaJE€HTHOCTh, CTEIECHb OKHCIICHUS, THOpUIM3AIMS OpOUTANICH, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJb,
MOJIIpHasl Macca, MOJISIPHBII 00BbEeM, BEIIEeCTBa MOJICKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHUS, TUIPOJIN3, OKHUCIEHHE U BOCCTAHOBJICHHE, MEXaHU3M PEaKIIHH,
KaTajau3, YrJepoJHbId CKeJeT, QyHKIMOHANbHAs TPYIa, TOMOJIOTHUS, CTPYKTYpHasi U MPOCTPAHCTBEHHAs] M30MEpUs, UHIYKTUBHBIA U ME30MEpHBIN 3((eKThl,
aneKkTpodui, HykJIeohu1, OCHOBHBIE TUIIBI pEaKIIUi B OPTaHUYECKON XUMUU;

3HaTh ¥ TOHUMATh OCHOBHBIE 3aKOHBI XMMUU: 3aKOH COXPAHEHHS MACChI BEIIECTB, MEPUOANYECKUN 3aKOH, 3aKOH TTOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;

3HATh U IOHUMAaTh OCHOBHBIE TEOPUU XUMHUU: CTPOSHUSI OPTAHUYECKUX COSTUHEHUH (BKIIOYAsi CTEPEOXUMHIO);

3HATh KJIACCU(UKALIMIO U HOMEHKJIATYpy OpraHU4YeCKUX COeIMHEHUM;

3HATh MPUPOJAHBIE UCTOYHUKH YTIEBOIOPOAOB U CIIOCOOBI MX MEPepabOTKH;

3HaTh BEIIECTBA M MAaTEpHaNbl, MIUPOKO HCIOJb3yeMble B MPAKTHUKE: OPraHUYECKHE KHCIOTBI, YTJIEBOJIOPOILI, (PEHOJ, AHWJIMH, METAHOJ, STaHOII,
STUJICHTJIMKOJIb, TIIUIEPUH, (OPMaANbIIETH]I, alleTalbJACTHI, alleTOH, TIII0K03a, caxapo3a, KpaxMal, KIeT4aTka, aMHUHOKHUCIIOTHI, OEITKH, UCKYCCTBEHHBIE BOJIOKHA,
Kay4yKH, IJ1aCTMacCChI, J)XMPbI, MblJIa © MOIOINHUE CPCICTBA,

3HAThH CIIOCOOBI 0TOOPA M HICTOYHUKH MOTYYCHUS XUMHUYECKON HH(POPMAITUH JIJIS pEIIeHHs] KOHKPETHOM mpoOaeMbl B3pOCIOTO YeI0BEKa,

3HATh OCOOEHHOCTH PA3IMYHBIX CTUJIEH MMOIaYl XUMUYECKOW NH(OpMAaLIUN;

UMETh TpecTaBiieHne 00 A3PPEeKTUBHBIX CITOCOOaX MPOBEPKU JOCTOBEPHOCTH MOTy4aeMOM U3 Pa3TUYHBIX HCTOYHUKOB XUMUYECKOW HH(OpMaIu;

HUMCETHh NIPEACTABJICHUA O BO3SMOXKXHOCTAX )IanLHeﬁmero IMOBBIIICHUA JIMYHOI'O YUAaCTUA B PEIICHUU SKOJIOTHUYCCKUX np06neM POAHOIO Kpas.

Ymers:

Ha3bIBAaTh N3yUYEHHBIEC BEUIECTBA 10 «TPUBHAIBHOI» U MEXIYHAPOIHON HOMEHKIIATYpaM;

OMPCACIIATh: BAJICHTHOCTb U CTCIICHb OKUCIICHUA XUMUYCCKHUX 3JICMCHTOB, 3apsAd HOHA, TUIT XUMHYECKOU CBs3U, IPOCTPAaHCTBCHHOC CTPOCHUC MOJICKYJI, TUIT
KPUCTAIJINYECKON PpEIIeTKH, OKHCIUTENb M BOCCTAHOBUTENb, M30MEpPhl M TOMOJIOTH, MPUHAAJIEKHOCTh BELIECTB K PA3IMYHBIM KjaccaM OpraHUYeCKHX
COCIMHEHMI, XapaKTep B3aUMHOIO BJIMSIHUSA aTOMOB B MOJIEKYJIaX, TUIIBI PEaKUi B OPTraHUYECKOU XUMUU;


https://infourok.ru/rabochaya-programma-po-himii-klass-profilniy-uroven-chasa-v-nedelyu-421457.html
https://infourok.ru/rabochaya-programma-po-himii-klass-profilniy-uroven-chasa-v-nedelyu-421457.html
https://infourok.ru/rabochaya-programma-po-himii-klass-profilniy-uroven-chasa-v-nedelyu-421457.html

XapaKTepU30BaTh: CTPOCHUE U CBOWCTBA OPraHWYECKUX COCIUHEHUH (yrIeBOJOPOJIOB, CIIUPTOB, ()EHOJOB, ANBACTHIOB M KETOHOB, KAPOOHOBBIX KHCIIOT,
AMHHOB, aMUHOKHCJIOT H YTJIEBOJIOB);

OOBSICHSIT: TIPUPOJLY U CIIOCOOBI 00pa30BaHUSI XMMHUYECKOM CBSI3U; 3aBUCHMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKHX COCTUHEHHUH OT CTPOCHHS X
MOJIEKYJT;

BBIIIOJIHSTE XUMHUYECKHUHU SKCHCPUMCHT I10: PACIIO3HABAHUTIO Ba)KHEHUIITHUX OpPraHn4YCCKUX BCHICCTB, IMOJYYCHHUIO KOHKPCTHBIX BCHICCTB, OTHOCAIIUXCA K
M3YYEHHBIM KJIACCaM COCIIMHCHUN;

MIPOBOJIUTH PACUETHI 10 XUMHUECKUM (POPMYJIaM B YPaBHEHHSIM PEAKIIHA;

OCYIIECTBIISITH CAMOCTOSITEIIbHBIN MOUCK WH(POpPMAIUU (XUMHUYECKOW, JKOJIOTHYECKOH, 00 y4eOHBIX 3aBEJACHUSAX W BOCTPEOOBAaHHBIX MPO(GECCHsX) C
WCTIOJIB30BAHNUEM PA3JIMYHBIX HMCTOYHUKOB (CHPAaBOYHBIX, HAYYHBIX M HAYyYHO-TIOMYJSAPHBIX H3/aHUI, KOMIBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB HHTepHeTa);
UCIIOJIB30BATh KOMITBIOTEPHBIC TEXHOJIOTHH Il 00paOO0TKHU | Nepeaadn HHOOpMaIK U ee MPEICTABJICHUS B pa3InuHbIX (hopMmax;

HUCITIOJIB30BATh HpI/IO6peTCHHBIe S3HAaHUA U YMCHUS B HpaKTquCKOﬁ JCATCIIBHOCTHU U HOBCG[{HGBHOﬁ KU3HU OJIA:

MOHUMAaHHMsI TJI00ATBHBIX TPOOJIEM, CTOSIIUX MEPEe]] YSIIOBEUSCTBOM: 3KOJOTHUECKUX, JHEPTETHUECKUX U ChIPhEBBIX;

MMOCTOSTHHOM CaMOCTOSITEIBHON 3a00THI O COXPAHEHUH OJIAarONPHUSITHON MPUPOTHON CPEIIbl B MECTE CBOETO MPOKUBAHUS;

0O0BSICHEHUS] XUMHUECKUX SBJICHUHN, POUCXOMSAIINX B PUPOJIE, OBITY U HAa TPOU3BOJICTBE;

HKOJIOTUYECKU TPAMOTHOTO TTOBE/ICHUS B OKPY)KAIOIIEH cpee;

OLICHKY BJIMSIHUSI XUMUYECKOTO 3arPs3HEHUS] OKPYXKAFOIIEH cpe/ibl Ha OPraHU3M YeJIOBEKa U IPYTUe )KUBbIC OPTaHU3MBlI,

0e30macHO pabOTHI C BENIECTBAMHU B JTAOOPATOPHH, OBITY U HA IPOU3BOJICTBE;

COXPAHEHHUS U YKPEIUICHHs] COOCTBEHHOTO 3/TOPOBBS M YICHOB CEMbH;

OIPCACIICHUA BO3MOKHOCTHU IMPOTCKAHUA XUMHUYCCKHUX npeBpameHm‘/'I B PA3JIMYHLIX YCJIIOBUAX U OUCHKH UX HOCHC}ICTBHﬁ;

pacrno3HaBaHUs U UACHTH(PHUKAIIUN BaXKHEUIITNX BEIIECTB U MAaTEPUAJIOB;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKON MH(OpMALINY, TOCTYNAIOIMIEN U3 Pa3IMUHbIX UCTOYHHUKOB.

PabGouast mporpamma coctaBieHa Ha ocHoBe aBTOpckoit mporpammbl O.C. INabpuensH (I[Iporpammsl ajsi 001IIe00pa30BaTENbHBIX YUPSKACHUH U OyaeT
peann3oBaHa Ha OCHOBE y4eOHHKA!

O.C. I'abpuensu, U.C. Octpoymona, C.1O ITonomapeBa Xummus. 10 kmacc. - M.: [Ipoda, 2013.

TemaTnueckoe mannpoBanue yueoHoro npeamera 10 kiaacc

No m\t HaumenoBanue temsl (pazzaena) KonmdecTBo yacoB Ha Temy (pazzien)
1 BBenenne 8

2 CrtpoeHnue u knaccuuKanysi OpraHM4ecKiX COeTMHEHHM 13

3 Peakumu opraHuyecKkux COeMHEHUN 8

4 YTI1eBOIOPOIBI 33

5) Kucnoponconepxamme coeluHEHUS 31

6 VriaeBoasl 9

7 A30TCoepKaIre COCTUHCHUS 11

8 buoiornueckn akTUBHBIE COETMHEHHS 13




9 XUMHYECKUH TPAKTUKYM 10

10 PesepBHOE Bpemst 10

H3meHenus B padoueii nporpamme (10 Kjace):

XUMUYECKUH MPAKTUKYM CUUTAEM IeJIecO00pa3HbIM IMPOBOIUTEL B YeThIpe dTamna. B 10 kiacce mepBas 4acTh XUMHUYECKOIO MPAKTHKyMa COCTOMT U3 padboT
mo TeMe «YTJIEBOJOPOMAB», BTOpas 4actb — U3 paboT mo teme «Kucimopomacoaepikamue COCTUHEHHS», TPEThsi 49acThb — U3 paboOT Mo TeMe «YTJICBOIBI.
A3oTCcoIepKaIe COeTMHCHUS» B YSTBEPTas 9YacTh — U3 PadOT 1Mo TeMe «BHOIOrHYeCKU aKTUBHBIC COCTUHEHUS.

Coaep:xanue 00pa3oBaHus

Beenenue (8u)

[Ipenmer opranuueckoit xumuu. OcoOEHHOCTH CTPOEHHUS U CBOMCTB OPraHMYECKUX COCOUHEHHI. 3HAU€HHE U POJb OPraHMYECKON XMMHH B CHCTEME
€CTECTBEHHBIX HAYK U B KU3HU oO1ecTBa. KpaTkuii ouepk uCToOpun pa3BUTUSI OPTaHUYECKON XUMUHU.

[IpennochUIKu cO31aHusl TEOPUH CTPOSHUS: TEOPUs PAIMKAIOB U TeopHs TUIOB, paboTel A. Kekyne, D. @pankianna u A. M. bytiepoBa, che3n Bpaueil u
ecrectBoucnbitaTeneil B I. llneiiepe. OCHOBHBIE MTOJIOKEHUS TEOPUU CTPOEHHUS OpraHndeckux coeauHeHuit A.M. bytinepoBa. XuMuueckoe CTpOeHUE U CBOWCTBA
OopraHuyeckux BemiecTB. M3omepus Ha npumMepe H-OyTaHa U U300yTaHa.

DneKTpOHHOE 00J1aK0 1 OpOUTaIb, UX GOPMBIL: § U p. DNEKTPOHHBIE U BJIEKTPOHHO-Tpaduueckre GopMyJibl aToMa YIriiepoja B HOPMAJIbHOM U BO30YKJIEHHOM
cocrosiHUsAX. KoBaneHTHast XMMHUUYEcKasl CBsI3b M €€ pa3sHOBHIHOCTH: S U P. Bomopoanas cBsa3s. CpaBHEHHE OOMEHHOTO M JOHOPHO-AKIENTOPHOTO MEXaHU3MOB
00pa3oBaHMs KOBAJEHTHOM CBSI3H.

[lepBoe BasleHTHOE COCTOSIHUE —Sp3-eu6puau3auuﬂ — Ha npumepe MOJEKYIbl MemaHa u Opyeux aikanos. Bmopoe eanenmuoe cocmosHue _sz_
eubpuouzayus — Ha npumepe  MONEKVIbl  OmuieHda. Ipemve  eanewmHoe cocmosHue — SP-TUOpUIM3ALMS — Ha [pPUMEpPE  MOJEKYJIbI-
arieTusieHa. ['eoMeTpusi MOJIEKyNT paCCMOTPEHHBIX BEUIECTB U XapaKTEPUCTHUKA BUIOB KOBAJICHTHOH CBA3M B HUX. Mogens ['ninecnu 1ist 00bsCHEHUS B3aUMHOTO
OTTAJIKUBAHUS THOPUIHBIX OpOUTANIEH 1 UX PACIIONIOKEHHUS B POCTPAHCTBE C MUHUMYMOM SHEPTHH.

Hemonctpanuu. Konnekuus opraHu4eckux BeIeCTB, MaTepuasioB u uznenuit u3 Hux. Monenu monekyn CH4 u CH30H; CoHa, CoHy u CgHg; H-OyTana u
n3o0yTaHa. BzaumoneiicTBue HaTPus ¢ 3TAHOJIOM M OTCYTCTBHE B3aUMOJCHCTBUSA C AUAITHIOBBIM d(upom. Koutekius moaumMepoB, TPUPOIHBIX U CHHTETHUYECKUX
Kay4yKOB, JIEKAPCTBEHHBIX MpenapatoB, kpacuteneit. [llapocrepxueBbie u 00beMHbIe Moaenu Monekyn Hy, Cly, Na, H,O, CHy. Ilapocrep:xkHeBbie U 00bEMHBIE
mozaemu CHy, CoHg, CoHa. Mopenb, BRITOTHEHHAS U3 BO3AYIITHBIX IIAPOB, JEMOHCTPUPYIONIAs OTTaIKMBAaHUE THOPUIHBIX OpOUTAIICH.

Tema 1. CTpoenune u kaaccu(pUKALUs OPraHUYECKUX coeiMHeHnH (13 u)

Knaccudukanmsi opraHMYecKMX COCIWHEHUNW TIO CTPOSHUI0 «YIJIEPOJAHOTO CKeJleTa»: alHuKINYecKue (ajaKaHbl, ajJKEeHbl, AaJKWHBI, aJKaJueHBI),
KapOouuknudeckue (IUKIOaIKaHbl U apeHbl) W rereporukandeckue. Kmaccudukarus opraHMY4eCKHX COSAMHEHUN MO (PYHKIIMOHAIBHBIM TPYIIaM: CHUPTHI,
(dheHoIBI, TPOCTHIE YPUPHI, ATBACTHIBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE d(DHUPHI.

Homenknarypa tpuBuaneHas, pauumoHanbHas u MIOITAK. PamumonanbHas HOMeHkKnatypa kak mnpeamiecTBeHHUK HoMeHknaTypbl MIOITAK. ITpuniuumnet
oOpa3zoBanus Ha3BaHWi opranmdeckux coeauHeHudd mo WMIOITAK: 3amemieHusi, poJoHAaYaIbHOW CTPYKTYpBI, CTapIIMHCTBA XapaKTEPUCTHUECKUX TPYTII
(andaBUTHBIN TOPAIOK).

CTpyKkTypHas H30MEpHsl U €€ BHUAbI: HM30MEpHUSl «YIJEPOJHOTO CKEJIEeTa», H30MEpHsl MOJIOKEeHHUs] (KpaTHOW CBSI3M W (PYHKIMOHAIBHON TPYIIIHI),
MeXKaccoBas uzomepus. [IpocTpaHcTBeHHass M30MepUsi U €€ BHUABL: T'€OMETpUYECKas U ONTUYecKas. buojornyeckoe 3HAYE€HHE ONTHYECKOM H30MEpHUHU.
OTtpaxxenne ocoOEHHOCTEN CTPOEHHS MOJIEKYJI TEOMETPUYECKUX U ONTHYECKUX U30MEPOB B UX Ha3BAHUSX.




Hemoncrpaunu. OOpa3nbl MpeAcTaBUTENCH Pa3lIuYHbIX KIACCOB OPTaHMYECKUX COCTUHEHHUH M IIApOCTEP)KHEBBIC WM OOBEMHBIE MOJEIN UX MOJIEKYII.
Tabmumpl «Ha3Banue ankaHOB M aJKWIBHBIX 3amectuTenei» nu «OCHOBHbIE KIIAcChl OpraHMYecKux coenunHeHui». lllapocrep:kHeBble MOJENN OPraHUYECKUX
COEMHEHMI pa3Iu4HbIX Kj1accoB. Moieny MOJIEKyI H30MEPOB Pa3HbIX BUIOB U30MEPHUU.

Tema 2. Peakuuu opranndeckux coequnenui (8 u)

ITonsatue o peakuusax 3amelieHus. ['aJloreHHpoBaHME aJKAaHOB M ApPEHOB, LIEIOYHON TMIPOJIM3 rajoreHaakaHoB. [loHATHE O peakuusx NPUCOECIUHEHUS.
['mpapupoBanue, ruIporaJoreHupoBaHue, TAIOTeHUpOBaHKe. Peakiuu noirMepusauu 1 NOJUKOHICHCALUH.

IlonsTe o0 peakuMsAX OTUICIUIEHUS (AIMMHHMpOBaHMs). JleruapupoBanue ankaHoB. Jlermaparauus couproB. JlernapoxJiopupoBaHHE Ha HpUMEpe
rajioreHaJIkaHoB. [ [oHsTHE O KPEKUHIe AJIKaHOB U JIEMIOJIMMEPHU3ALUHU TTOJIUMEPOB.

Peaknun nzomepuzanum.

I'oMonuTHYeCKHiI M TEeTepOTUTHYECKH pa3pblB KOBAJICHTHONM XWMHUYECKOW CBS3HM; OOpa3oBaHHWE KOBAICHTHOW CBS3M IO JOHOPHO-aKIENTOPHOMY
MexanusMy. lloHsTHe o Hykieodpwmie u anekrpodpwmie. Kiaccudukanus peakuuili mo THIy pearupyromux YacTull (HykiIeo(uiIbHbIE U 3IEKTpO(UIbHBIC) U
MIPUHIIMITY U3MEHEHHUS COCTaBa MOJIEKYJbl. B3auMHOe BIMSHUE aTOMOB B MOJIEKYJIaX OPraHUYEeCKUX BellecTB. MIHIyKTUBHBIN U Me30MepHbIid 3 dexTrl. [IpaBuio
MapKkOoBHHKOBA.

Pacuernbie 3a1aun. 1. Beiuncienue BbIXoAa MPOIYKTa PEaKuu OT TEOPETUUECKH BO3MOXKHOT0. 2. KoMOMHUpOBaHHbIE 3a0a4H.

Hemonctpanuu. B3peiB cmecn meraHa ¢ xyopom. OOecrBeunBaHue OpOMHOW BOJBI 3THJIGHOM M aneTwieHoM. llomydenue denomodopmanbaeruiHon
cmodbl. [lenonumepusanus nonudtuieHa. [lomyuenue stunena u stanona. Kpekunr kepocuna. B3peiB rpemyuero raza. ['opeHne Metana uiu nponaHo0yTaHOBON
cMecH (M3 ra30BOM 3aKUrajiki). B3pbeIB cMecr MeTaHa Ui IPONaHOOYTaHOBOW CMECH C KMCIIOPO/IOM (BO3IyXOM).

Tema 3. YrueBogopoasi (33 u)

[Tonsitue 06 yriesonoponax. Ilpupoounvie ucmounuxu yeneeodopooos. Hedtb u ee npomeliiieHHas nepepadoTka. OpakiiMoHHas MEPEroHKa, TEPMHUUECKUN U
KaTaJIUTUYECKUN KpekuHr. [IpupoaHblil ra3, ero cocraB M NpPaKTHYECKOE Hcrosb3oBaHue. KaMmeHHBbIN yrons. KokcoBanue kameHHoro yrid. IIponcxoxnenue
MPUPOIHBIX UCTOYHHUKOB YTJIEBOJAOPOIOB. PudopMUHT, ankuaupoBaHue W apoMaTu3anusi HePTEnpOAYKTOB. DKOJOTUYECKUE AaCHEKThl JOOBIYHM, NEepepaboTKH U
HCII0JIb30BAaHUS MTOJIE3HBIX NCKONIAEMBIX.

Anxansi. 'omonorndeckuil psg u obmas ¢popmyna ankaHoB. CTpoeHHE MOJIEKYJBI METaHA U APYTUX alkaHoB. M3omepus ankaHoB. Pu3nyeckue cBOWCTBA
aJIkaHOB. AJKaHbI B mpupojie. [IpombliieHHbIe CIOCOObI MONyYeHHUs: KPEKUHT aJKaHOB, (paklMOHHAs Neperonka HeTu. JlabopaTopHble cIOCOOBI MOTY4EHUs
alkaHoB: cuHTe3 Bropiua, nekapOoOKcHIMpoBaHME cOjled KapOOHOBBIX KHCIOT, THAPOJIN3 KapOujga amoMuHus. Peaknuu 3amenienus. ['opeHue ankaHOB B
pa3IMyYHBIX YCIOBUAX. TepMHUuecKoe pas3siokeHHue ankaHoB. M3oMepusanus ankaHoB. [IpuMmeHeHne ankaHoB. MexaHM3M peakUuy paJuKaIbHOIO 3aMEIEHUs, €ro
cranuu. [IpakTueckoe UCIoNb30BaHUE 3HAHUN 0 MeXaHU3Me (CBOOOTHO-PaAMKAIBHOM) peakluii B IpaBUIaX TEXHUKU 0€30M1acCHOCTH B OBITY U Ha MPOU3BOJICTBE.

Anxenvr. T'omonoruueckuit psg u obmast dopmyna ankeHoB. CTpoeHHE MOJEKYJbl 3TUJIEHA M JPYTrUX aJKEHOB. M3oMepHsi alKeHOB: CTPYKTypHas U
npoctpaHcTBeHHas. HomeHknatrypa u ¢usmueckue cBoicTBa ankeHoOB. [lonydeHue STHIIEHOBBIX YIJIEBOJIOPOAOB W3 alKAHOB, TaJIOTEHAJIKAHOB M CIUPTOB.
[Tonsgpusanust m-CBsI3M B MOJIEKYJAaX aJIKeHOB Ha mpumepe mnponeHa. [lonstue o6 uHayktuBHOM (+1) addexTe Ha mpuMepe MOJEKyNIbl MporneHa. Peakimun
MPUCOEANHEHNs (TAJIOr€HUPOBaHKUE, THAPOTaJIOreHUpOBaHUE, TUApaTalus, T'MIpHpoBaHue). Peakiuu OKHCIEHUS W TMOJMMepH3aluu aikeHoB. [IpumeHeHue
aJIKCHOB Ha OCHOBE X CBOMCTB. MeXaHMU3M peaKIUu 3EKTPOPHILHOTO IPUCOEIMHEHNUS K aikeHaM. OKUCIIEHUE aJIKEHOB B «MATKHX» U «OKECTKUX» YCIOBUSX.

Anxunwvl. T'omonornyeckuii psin ankuHoB. OOmas Gopmyna. CTpoeHHE MOJICKYJBbI alleTUICHA W APYTUX alkuHoB. M3omepust amkuHOB. HomeHnkmatypa
alleTWICHOBBIX YTJIeBOJOpOoJ0oB. IlomydyeHne ankMHOB: METaHOBBIK M KapOMAHBIA crocoObl. duiznyeckre CBOWCTBA aNKWHOB. Peakuuu NpUCOSAMHEHUS:
raJloreHUpOBaHKe, TUApOrajJjoreHupoBanue, ruapartanus (peakuuss Kydeposa), ruapupoBanue. Tpumepuszanus aunetrusieHa B OeH3oi. [IpuMeHeHHe anKUHOB.
Oxwucnenue ankuHoB. OcoOble CBOMCTBA TEPMUHATIBHBIX ATKHHOB.



Anxaouenvi. Obmas Gopmyna ankagueHoB. CTpoenue Mojekynl. Vi3omepus 1 HOMEHKIIATypa aikaaneHoB. Pu3ndeckre cBOHCTBa. B3anMHoe paconoxeHue
T-CBA3€H B MOJIEKyJaX ajKaJWeHOB: KyMYJIUPOBAaHHOE, CONPSKEHHOE, M30JMpoBaHHOE. OCOOEHHOCTH CTPOEHMs CONPSIKEHHBIX AJKaJMEHOB, UX IOJIy4EHHE.
AHasiorusi B XMMHUYECKUX CBOMCTBAaX ajJKEHOB U ankaaueHoB. [lomumepusanus ankaaueHoB. HarypalibHbl U CHHTETHYECKUN KaydyyKu. BynkaHuzamus kaydyka.
Pesuna. Pa6oter C.B. Jle6eneBa. OCOOCHHOCTH peakiuii MPUCOSTMHEHHS K ATKaIUEHAM C CONPSHKCHHBIMU TT-CBSI3SMH.

Luxnoanxanwl. TloHsTHE O IUKIOAIKAHAX W MX CBOMCTBax. I omonorndeckuit paa u oduas popmyna nukinoankaHoB. Hanpspkenue nukna B C3Hs, C4Hg u
CsHio, konpopmauuu CgHip. M30Mepus HMKIIOATKAHOB (110 «YIJIEPOIHOMY CKEIETY», yuc-, mpanc-,MexKKiIaccoBas). XUMHUYECKHE CBONCTBA IMKJIOAJIKAHOB:
TOpeHue, pa3iokeHue, paJuKaibHOe 3aMelieHne, n3omepuzanus. OcoOble CBOWCTBA LMKIIONPOINAaHa, IIUKIO0yTaHa.

Apenvi. ben3on xak npencraBurenb apeHoB. CTpoeHue Mosekynbl 0eH3ona. ComnpsbkeHue m-cBsizell. M3omepus 1 HOMEHKJIAaTypa apeHOB, UX IOJy4YEeHHUE.
I'omosioru Genszona. BiusHue GOKOBOM IIeMM Ha 3JIEKTPOHHYIO IUIOTHOCTH COINPSDKEHHOIO T-00Jlaka B MOJIEKYJIaX I'OMOJIOTOB O€H30J1a Ha MpUMEpEe TOIyoJia.
Xumuueckue cBoicTBa OeH3oia. Peakiuu 3amerieHuss ¢ yyacTMeM O€H30I1a: rajJOreHHpOBaHUE, HUTPOBAHME M alKuiupoBaHue. [Ipumenenue OeH30i1a U €ro
romoJioroB. PangukanbHoe XiopupoBaHue OeH3ona. MexaHW3M W YCIOBHS TPOBEICHHS PEaKIUH pPaJUKAIBHOTO XJIOpUpoBaHUs OeHzona. Karamuruueckoe
ruapupoBanue OeH3zona. MexaHU3M peakuuil UIeKTpO(UIBHOTO 3aMEIlEHUs: TaJOreHUPOBaHUS M HUTPOBaHUSA O€H301a M ero romosioroB. CpaBHeHHE
peaKMOHHON CIIOCOOHOCTH OEH30J1a U TOJyoJa B peakiusax 3ameleHus. OpueHtupyouiee aeiictsue rpymisl atoMoB CHz— B peakiusix 3aMeIieHus ¢ y4uacTueM
tonyosia. OpuentanTsl I u Il poga B peakiusix 3amMelieHust ¢ yyacTueM apeHoB. Peakuuy 60KOBBIX Lienel ankuiOeH3010B.

Pacuernsie 3anaun. 1. Haxoxxaenne MOeKyIsspHOH (GOpPMYITbl OpPraHMYECKOTO COSAMHEHUS 110 Macce (00beMy) MPOAYKTOB CTOPAHHUS.

2. HaxoxeHue MoJIeKyIsipHON (hopMyJibl BEIIECTBA [0 €0 OTHOCUTENBbHON INIOTHOCTH M MAaCCOBOM J10JI€ 3JIEMEHTOB B CO€AMHEHUSX.

3. KomOunnpoBaHHbIE 3a1a4H.

Hemonctpaunu. Komnekiust «[IpupoHble MCTOYHHMKHM YTIIEBOAOPOa0BY». CpaBHEHHE NpPOLECCOB TOpeHUs HedTH U mpupogHoro raza. OOpasoBaHue
He(TAHOM MIJIEHKH Ha MOBEpXHOCTHU BOJbl. Karanutuueckuil kpekuHr napaduna. PacTBopenue napadunHa B O€H3MHE M HCIIAPEHHE PACTBOPHUTEINS U3 CMECH.

[InaBnenue mapaduHa U €ro OTHOUIEHHWE K BoOJiE (pacTBOpeHHE, CpaBHEHHUE IJIOTHOCTEH, cMauumBaHue). PasneneHue cmecu OEH3MH — BOAA € IOMOIIBIO
JEIIUTEIBHON BOPOHKH.
[Tonyyenue MeraHa W3 aueraTa HaTpus M THAPOKCHIA HaTpus. Mojenu MOJEKyd ajlkaHOB — IIApOCTEp)KHEBble M oObeMHble. ['opeHHMe MeTaHa,

MpomaHoOyTaHOBOW cMecH, MapaduHa B YCIOBUSX H30BITKA M HEJOCTaTKa Kuciopona. B3peiB cmecn MeraHa ¢ Bo3ayxoMm. OTHOIIEHHWE MeETaHa,
ponanoOyTaHoOBOI cMecH, OeH3nHa, mapaduHa kK OpOMHOM BOJe M pacTBOPY MepMaHTraHaTa Kaius. B3pbIB cMecu MeTaHa U XJI0pa, UHUIUUPYEMBI OCBEIICHUEM.
Boccranosnenue oxcuna meau (I1) mapaduaom.

[[TapocTepkHeBbIE U OOBEMHBIE MOJENUM MOJEKYNI CTPYKTYPHBIX H IMPOCTPAHCTBEHHBIX H30MEpPOB ajakeHOB. OOBEMHBIE MOJEIN MOJEKYN aJKEHOB.
[Tonyuenue saTeHa u3 staHosna. OOecIBeYMBaHNE YTEHOM OpOMHOI BOIbl. OOECIIBEUNBAHNE YTEHOM PAcTBOpa NMEpMaHTaHaTa Kajaus. [ opeHue 3TeHa.

[Tonyuenue aneruneHa u3 kapbunga kanpius. dusmdeckue cBoiicTBa. BiaumopeiicTBue areruieHa ¢ OpoMHOW BoJoi. B3aumopeiicTBue areTuieHa c
pacTBOpOM TepMaHraHaTa Kanus. ['opeHue aretwiena. B3anmoeiicTBue ameTuiieHa ¢ pacTBOPOM COJIM METU WIIH cepedpa.

Monenu (mapocTep)KHEBbIE 1 00bEMHBIC) MOJIEKYT ATKAJAUEHOB C PA3IUYHBIM B3aMHBIM PACIOJIOKEHUEM TT-CBs3el. Jlemonmumepusanus kayayka. Moaenu
(mapocTepkHEBblE M OOBEMHBIE) MOJIEKYJ ajJKaJUeHOB C PA3JIMYHBIM B3aUMHBIM paclojiokeHueM m-cBsized. Koarynsiuss MiaedHoro coka KaydyyKOHOCOB
(Momoy4asi, 0IyBaHYMKOB WIH (PUKYCa).

[ITapocTeprkHEBBIE MOICIIA MOJICKYJI IUKJIOATKAHOB U aTKeHOB. OTHOIICHHE IUKJIOTEKCaHa K PacTBOPY IMepMaHraHaTa Kajaus U OpOMHOMN BOJIE.

[TapocTepxHeBbIE U 00bEMHBIE MOJETH MOJEKYN OCH30lla U €ro romMojoroB. Pa3jeneHue ¢ MOMOIIBIO JETUTENLHON BOPOHKH CMeCH OEH30JI — BOJA.
PactBopenue B OeH30J1€ pa3IuYHBIX OPraHUYSCKUX U HEOPTaHUYECKUX (HampHUMep, CEPhl) BEIIECTB. DKCTPAripOBaHUE KPacHUTENIeH U IPYrUX BEIIECTB (HapuMmep,



noja) OEH30JI0M U3 BOJHBIX pacTBOpOB. ['openne Oenzona. OTHoLIeHHEe OeH301a K OPOMHOI BOJIE M pacTBOpPY Nepmanranara kanus. [lomydenne HUTpoOeH30a.
ObeciBeunBaHuE TOIYOJIOM MOJKUCICHHOTO PACTBOPA MIEPMAaHraHaTa Kajlus U OpOMHON BOJBI.

Jlaboparopusie onbiThl. [TocTpoeHne Mmozaeneit Monekyn ankaHoB. [loctpoerne Moaeneit Moekyn akeHoB. OOHapyKeHUE alIKCHOB B OCH3WHE.

[IpakTuueckue padbotel. KauecTBeHHBIN aHATN3 OpraHUYEeCKUX COSTUHEHHM. YTIIEBOAOPO/IbI.

Tema 4. Kucinopoaconep:xammue coequnenns (31 u)

Cnupmui. CoctaB u kiaccudukauus cnuptoB. M3omepus cnuptoB (MOJOXKEHUE TUAPOKCUIBHBIX TPYII, MEXKKIACCOBAs, «YIJIEPOJHOTO CKEJIETay).
@dusnuecKkue CBOMCTBA CIUPTOB, UX MOTydyeHHe. MeXMOIEKyIsipHas BOJOPOAHAS CBsI3b. OCOOCHHOCTH JIEKTPOHHOTO CTPOCHUS MOJIEKYJ CITUPTOB. XMMHUYECKHE
CBOMCTBAa CHUPTOB, OOYCIIOBJICHHBIC HATMYMEM B MOJEKYyJaX THAPOKCHIBHBIX TPYII: 0Opa3oBaHHE AJKOTOJIATOB, B3aUMOJCHCTBHE C TaJOreHOBOJIOPOAAMU,
MEXMOJICKYJISIpHASS M BHYTPUMOJIEKYJISIpHAsT JNEeTUApaTalus, dTepUPHUKAIN, OKUCICHUE M JACTHIpUpPOBaHUE CHUPTOB. OCOOEHHOCTH CBOMCTB MHOT OaTOMHBIX
cnuptoB. KauecTBeHHas peakius Ha MHOTOaTOMHBIE CHUPTHL. BaxHeilmme npeacraButenu crnuptoB. Dusnonormueckoe IEHCTBHE METaHOJA W ATaHOIA.
Aunkoronusm, ero nocnenactsus. [Ipodunaktuka ankoronusma.

@enonvr. Denon, ero puznyecKue CBOWCTBA U MoMyyeHUe. XUMHUYECKUE CBOMCTBa (peHona kak ¢yHKIus ero crpoenus. Kucnorneie cBoiictBa. B3anmuoe
BJIMSTHHE aTOMOB M TPYII B MOJIEKYJIaX OpPraHMYECKUX BEIIECTB Ha npumepe ¢enona. [Tonmmkonnencanus ¢penona ¢ popmanbaerugom. KauecrBeHHas peakius Ha
¢denon. IMpumenenue Qenona. Kmaccuduxanus denomnoB. CpaBHEHHE KHUCIOTHBIX CBOMCTB BEIIECTB, COJACPKAIIMX THAPOKCUIBHYIO TPYIIY: BOJABI, OAHO- U
MHOTOAaTOMHBIX CIIUPTOB, (heHoa. DIEKTPOPIILHOE 3aMelIeHIe B OEH30IbHOM KOJIblie. [[puMenenne npon3BOAHBIX (EHOa.

Pacuernble 3a1aun. BeruucieHus no TepMOXUMHUYECKUM YPABHEHUSIM.

JemoHcTpanuu. Pusnyeckue CBONCTBA ATaHOjJa, HpomnaHoia-l u Oyranona-1. [lapocTepskHeBble MOJENM MOJEKYJI H30MEPOB C MOJIEKYJISPHBIMU
dopmynamu C3HgO n C4H100. KonmuecTBeHHOE BBITECHEHHE BOAOPOAA U3 crupTa HaTpueM. CpaBHEHUE peaklMii TOPEeHHs 3TUIOBOTO U MPOMHIOBOIO CIIUPTOB.
CpaBHeHHE CKOpOCTEH B3aUMOJICHCTBUS HATPUSl C ATAHOJIOM, IpOMaHoyoM-2, rauiepuHoM. [lomyuenue mpocroro 3dupa. [lomydeHue cioxHOro 3¢upa.
ITonmyyenue sTeHa u3 s3TaHoja. PactBopumocTs (eHosa B BoJie TP OOBIYHOM M MOBBIIEHHOH Temrieparype. BeitecHeHne denona u3 peHonsta HaTpus yroJibHOU
kucnotoi. Peakius gpenona ¢ xinopunom xenesa (I11). Peakus ¢penona c popmanpaeruiom.

JlaGopatopublie onbIThl. [locTpoeHne mMozeneil MOIeKyl M30MEPHBIX CHUPTOB. PacTBOPUMOCTH CHHMPTOB C pacIUYHBIM YUCIOM aTOMOB yIjepoja B BOJE.
PacTBOoprMOCTS MHOTOATOMHBIX CIIUPTOB B BojE. B3anMoseiicTBrue BogHOTO pacTBopa heHona ¢ OpoMHOM BOIOM

ITpakTnyeckue paboTel. CUPTHI U PEHOIBI.

CrpoeHre MOJEKyN ajabJeruoB U KETOHOB, MX HM30MEpHUs U HOMEHKJaTypa. OCOOEHHOCTH CTpOEHHUS KapOOHMIIBbHOW rpymmbl. Puznyeckue CBOWCTBA
¢dopmanpaeruia U €ro romMosioroB. OTAeNbHBIE MPEICTABUTENN AIbJETHAOB M KETOHOB. XMMHUECKHE CBOICTBA alibJETHA0OB, OOYCIOBIECHHBIC HAJIMYMEM B
MoJIeKyJle KapOOHMJIBHOM TpylIbl aTOMOB (TMIpUpPOBAaHUE, OKHUCICHHE aMMHAYHBIMU pacTBOpaMH okcuja cepedpa u runapokcuna meau (I1)). KauectBenusie
peakmu Ha ajbaerujsl. Peakuus moaukoHaeHcauu ¢opmanpaeruaa ¢ penomoMm. OCoOOEHHOCTH CTPOEHHUS M XMMUYECKHUX CBOWCTB KeToHOB. HykneoduibHoe
MPUCOEANHEHNE K KapOOHWIbHBIM coeluHeHusM. llpucoennHeHne HuMaHOBOIOpOAa U TUApOCyibGuTa HaTpusi. B3aumHOe BIMsSHUE aTOMOB B MOJEKYyJax.
I"anorennpoBaHue aJIbIErUI0B U KETOHOB 110 MOHHOMY MEXaHU3MYy Ha cBeTy. KauecTBeHHasl peakiiys Ha METHIIKETOHBI.

Hemonctpauuu. IllapoctepkHeBble MOJENNM MOJEKYJ albJerHJI0B U H30MEPHBIX MM KeToHOB. OkxucieHue OeH3aipleruja Ha Bo3ayxe. Peakuus
«cepedpsiHoro 3epKanay. OKucIeHne anbaeru1oB rugpokcuaom meau (1.

Jlaboparopusie onbIThl. [locTpoeHHEe MOENe MOJEKYJI M30MEPHBIX ajdbICTUIIOB W KETOHOB.. Peakius «cepeOpsiHOTO 3epkanay. OKHCICHHE aibIeTHIOB
ruapokcuaoM meau (I1)..

[TpakTrueckas paboTa. AJIbIETUIBI U KETOHBI



Kapbonosvie xucnomer. CTpoeHHe MOJIEKYNl KapOOHOBBIX KHCIOT M KapOOKCHIbHOW rpymmbl. Kimaccupukanuss 1 HOMEHKIATypa KapOOHOBBIX KHCIIOT.
duznyeckue CBONCTBA KapOOHOBBIX KUCJIOT M HUX 3aBUCHUMOCTH OT CTpOeHUs MoiieKynl. KapOoHoBble KMCIOTH B mpupoje. buonoruueckass poiab KapOOHOBBIX
KkucaoT. OOmIre CBOWCTBA HEOPraHMUYECKUX M OPTaHUYECKUX KUCIOT (B3aUMOJCHCTBUE C METaJIaMH, OKCHJIaMH METaJUIOB, OCHOBaHMSAMH, COJSIMH). Briusaue
YIIEBOJOPOAHOIO pajuKalla Ha CHily KapOOHOBOW KHCHOTHI. Peakiusi sTepuukanuu, ycaoBUS €€ MpOBeACHHsS. XHUMHUYECKHE CBOMCTBA HENPEAesIbHbBIX
KapOOHOBBIX KHCIIOT, OOYCIIOBJICHHBIC HATMYMEM T-CBSI3U B MOJIEKYJIe. Peakiuu 31eKTpo(uiIbHOTO 3aMEIICHHUS C Y9acTHEeM OCH30WHOW KUCIIOTHI.

Cnooicnvle 2¢pupvr. Ctpoenue clnoxHBIX 3(upoB. M3omepust ciaoxkHbIX 3(PHUPOB («yIJIEpOJHOTO CKENeTa» M MeXKiaccoBas). HoMeHKaTypa CIOKHBIX
3¢upoB. OOPaTUMOCTh peakuu dTepUGUKAIIK, THAPOIIN3 CIOKHBIX 3(UpoB. PaBHOBecHe peakuu 3TepuduKanud — TUAPOIH3a; (HaKTOPbI, BIHSIONINE HA HETO.
Pemenne pacueTHbIX 33/1a4 Ha ONpeeNieHUE BbIX0/1a MPOIyKTa peakiuu (B %) OT TEOPETUUECKH BO3MOXKHOTO, YCTAaHOBJIEHHE ()OPMYJIIBI U CTPOSHUS BELIECTBA 110
MPOJAYKTAaM €ro Cropanust (Wiu TUApOIInN3a).

Kupot. Kupbl — croxkHble 3pupsl riauiepruHa 1 KapOoHoBbIX KUcIoT. CocTaB U cTpoeHue xupoB. HoMeHknaTypa u kiaccudukanus xkupoB. Macna. JKupsl
B npupoje. buonornueckue ¢pyHkuuu xupos. CoiicTBa xupoB. OMBIICHHE KHUPOB, MoydeHUe Mbuia. OObsCHEHHE MOIOLIMX CBOMCTB MbLIa. I'mapupoBaHue
KuAKuX KupoB. Maprapus. [Toustue o CMC. O6bsicHeHre Moromux cBoiicTB Mbuia 1 CMC (B cpaBHEHHH).

JleMoHCTpannu. 3HAaKOMCTBO ¢ (PU3NYECKUMHU CBOWCTBAMH HEKOTOPHIX KAPOOHOBBIX KUCIIOT: MypaBbUHOH, YKCYCHOM, IPOITMOHOBO, MaCIISTHOM, II1aBEJIEBOM,
JTUMOHHOHM, OJICMHOBOMW, CTE€apHUHOBOM, OeH30itHON. Bo3ronka OeH30iHONM KucIOTh. OTHOIIEHHWE PA3TUYHBIX KapOOHOBBIX KHCIOT K Bojae. CpaBHEHHe
KHCJIOTHOCTH CpEIbl BOJHBIX PAaCTBOPOB MYpPaBBMHOW M YKCYCHOM KHCJIOT OJUHAKOBOH MOJIApHOCTH. [loiydeHue NpUsATHO MaxXHYHIETo CIOXHOTO 3(upa.
OTtHoteHne k OpOMHOI BOJIEe ¥ pacTBOPY IepMaHTaHaTa Kaius MpeAeNbHON U HeTpeaeabHOM KapOOHOBBIX KUCOT. [llapocTepKHEBbIE MOAETH MOJIEKYIT CIIOKHBIX
3(¢UpOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. OTHOLIEHHE CIMBOYHOIO, MOJCOJHEYHOIO M MAalIMHHOIO Macia K BOJAHBIM pacTBOpaM OpoMa M NepMaHraHara
KaJIusl.

Jlabopartopubie onbiThl. [locTpoeHre mojenelt MOJIEKYJI M30MEPHBIX KapOOHOBBIX KHUCIOT M CIOXHBIX 3(upoB. CpaBHEHHE CHJIBI YKCYCHOW M COJITHOU
KHCIIOT B peakiusx ¢ NUHKOM. CpaBHEHHE PACTBOPUMOCTU KHUCIOT U HX coyield. BzaumonelicTBue kapOOHOBBIX KCHIJIOT C MeTajulaMU, OCHOBHBIMHU OKCHIAMH,
OCHOBaHUSIMH, COJISIMHU. PacTBOpUMOCTB KMPOB B BOJIE M OPraHUYECKUX PACTBOPUTEIAX.

DkcrnepuMeHTalbHbIe 3a1a4l. 1. Paco3HaBaHue pacTBOPOB alieTara HaTpHsl, KapOOHATa HATPUsl, CUITUKATa HATPUS U cTeapaTra HaTpHsl.

2. PacrioznaBanue o0pa3oB CIMBOYHOTO Macia U MaprapuHa.

3. IlonydeHnue kapOOHOBOM KUCIIOTHI U3 MbLIA.

4. ITonyyeHne yKCyCHOM KUCJIOTHI U3 alleTaTta HaTpusl.

ITpakTuyeckas pabora. KapOoHOBBIE KHCIOTHI.

Tema 5. YrueBoan! (9 u)

Momno-, nu- u nonaucaxapuasl. [IpeacraBuTen Kaxa0u rpyIibl.

buonoruueckas posnb yrierofoB. VX 3HaueHue B )KM3HU YeIOBeKa U 00LIecTBa.

Monocaxapuowi. I'nioko3a, ee pusnueckue cBoiictsa. CTpoeHune MoJeKysbl. PaBHOBecHs B pacTBOpE TIIFOKO3bl. 3aBUCUMOCTh XUMHUYECKUX CBOWCTB TIIFOKO3bI
0T cTpoeHust MoJekynbl. B3aumopeiicteue c¢ runpokcunom meau (II) mpu komMHaTHOM TeMmieparype W HarpeBaHUH, ITepU(UKALMS, PEaKLUs «CepeOpsHOro
3epKaay, ruapupoBanue. Peakuuu OpoXeHHs TIIOKO3bl: CIUPTOBOTrO, MOJIOUHOKHCHOro. I'roko3a B mpupoje. buonornyeckas ponb rmoko3sl. [Ipumenenue
TJIFOKO3bI Ha OCHOBE €€ cBOMCTB. DpyKTO3a Kak m3oMep TIoK03bl. CpaBHEHHE CTPOCHUS MOJICKYJI M XUMHYECKUX CBOMCTB TUIIOKO3bI U (hpykTO3bl. DpyKTO3a B
IpUPOJIE U ee OHOoJIoruYecKast poib.

Jucaxapuowi. Ctpoenue nucaxapuaoB. BoccranaBnuBaromiue M HEBOCCTaHaBIUBarolue aucaxapuisl. Caxaposa, JaKkTo3a, MalbTo3a, UX CTPOEHUE U
Ouosiornveckas posb. ['uaponus aucaxapuaos. [IpombliieHHOE MOTyYeHHE caXapo3bl U3 MIPUPOTHOTO CHIPHS.



Ionucaxapuoer. Kpaxman u 1emnono3a (CpaBHUTEIbHAs XapakTepUCTHUKA: CTPOCHHUE, CBOWCTBA, OWosornyeckas pousib). PuU3MUecKue CBOICTBa
rnoiycaxapuoB. XUMUYECKHE CBOMCTBA MojucaxapuloB. ['maponn3 nonucaxapunoB. KauecTBeHHas peakuus Ha Kpaxmail. [lonmmcaxapuael B mpupoje, HUX
ouosiornyeckas poib. [Ipumenenue nonucaxapuaos. [losaTne 00 UCKYyCCTBEHHBIX BOJIOKHAX. B3anMoneicTBHE LEUTI0N03bl C HEOPraHWYECKUMHU U KapOOHOBBIMHU
KHCIIOTaMU — 00pa30BaHUE CIOKHBIX A(PUPOB.

HemoncTpanuu. O0pasibl YriIeBOA0B U U3IeNHid U3 HUX. B3anMopeiictBue caxapo3ssl ¢ ruapokcunom meau (11). [Tomydenne caxapaTta KaJblius U BBIICICHHE
caxapo3bl M3 pacTBOpa caxapaTra Kaibplus. Peakius «cepeOpsHOro 3epkana» JUisl TIIIOKO3bl. B3ammoneicTBue TOKO3bl ¢ (YKCHHCEPHUCTOW KHCIOTOM.
OTHoIIIEHNE PaCcTBOPOB Ccaxapo3bl U MAIBTO3HI (J1aKTO3bI) K TUApokcuay mean (I1) mpu HarpeBanuu. O3HakOoMIIEeHHE ¢ GU3HMUYSCKUMU CBOMCTBAMH IIEIITIOIO3BI H
Kkpaxmaina. HaOyxanue 1emirono3sl 1 kpaxmaina B Bojie. [lonyuenue HUTpaTa LeJUTI0I03bl.

Jlaboparopubie onbIThl. 20. O3HaKOMIICHHE C (PU3HMYSCKUMHU CBOMCTBAMU TIFOKO3HI. 21. B3anMopelictBre rimroko3sl ¢ Tuapokcuom mean (1) mpu oObraHbBIX
yCIOBUSIX U NIpH HarpeBaHuu. 22. Peakius cepedpsHoro 3epkana. . 23. KucnotHelil ruaponus caxapo3sl. 24. KayecTBeHHas peakius Ha Kpaxmal.

DKcnepuMeHTallbHbIE 3a/1a4l. 1. Pacio3HaBaHue pacTBOPOB IUIIOKO3bI U INIMLEPHUHA.

2. OmnpeneneHue HaJIM4Us Kpaxmala B Mene, Xjiebe, MaprapuHe.

Tema 6. A3orconep:kaniue coequHenusi (13 u)

Amunsi. CoctaB u crpoeHue amuHoB. Kiaccuduxanus, uzomepus U HOMEHKJIATypa aMUHOB. Anudarnueckue amuHbl. AHUIMH. [lomydyeHue aMHUHOB:
QIKWINPOBAHUE aMMHUAaKa, BOCCTAHOBJIEHHE HUTPOCOEAMHEHUH (peakuusi 3uHUHA). PuU3nyecKkue CBOWCTBA aMUHOB. XHMHMUYECKHE CBONCTBA aMHHOB:
B3aUMOJICHCTBUE C BOJOM U KHCIOTaMU. ['OMONIOrH4YecKuid psiJi apOMaTHUECKUX aMUHOB. AJIKUJIMPOBAHKUE U allMIMPOBAHUE AMUHOB. B3auMHO€e BiIUsIHUE aTOMOB B
MOJIEKYJIaxX Ha MpUMepe aMMHuaKka, atn(aTnyeckux U apoMaTHYeCKUX aMUHOB. [IpMeHeHne aMuHOB.

Amunoxucnomer u Oenku. CocTaB U CTPOEHHE MOJEKYJd aMHUHOKUCIOT. M3oMepus amMHMHOKHUCIOT. JIBOWCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOWCTB
AMUHOKHCIIOT W €€ MPUYMHBI. B3auMojeiicTBue aMHHOKUCIOT C OCHOBaHUSAMH. B3ammonelcTBue aMUHOKHCIIOT ¢ KUCJIOTaMH, 00Opa30BaHUE CIIOKHBIX 3(PHUPOB.
OOpa3oBaHue BHYTPUMOJIEKYJIIPHBIX coJiell (OMmossipHOro MoHa). Peakiys MoJMKOHAEHCAMd aMUHOKUCIOT. CHHTETHYECKHE BOJOKHA (KalpoH, SHAHT U Ap.).
buonornueckas ponb aMUHOKUCIOT. [I[puMEeHEHNE aMHUHOKUCIIOT.

benku xak npupoansie Onononumepsl. [lentunnas rpynna aToMoB U nenTuaHas cBs3b. [lentuasl. benku. [lepBuunas, BropuyHas U TpETHUHAS CTPYKTYPhI
0enkoB. XMMHUYECKHE CBOMCTBa OENKOB: TOpEHHUE, JE€HAaTypalus, THAPOJIN3, KaueCTBEHHbIE (I[BETHBIE) peakuuu. buonornueckue GyHkunyu OenkoB. 3HaYCHHE
OenkoB. YeTBepTHUHAs CTPYKTypa OEIKOB Kak arperaius OelIKoBbIX U HEOETKOBBIX MOJIeKy. [ 100anbHas mpobiaemMa 6eTKOBOrO TOJIOIaHUs U ITYTH €€ pelIeHHs.

Hyxneunosvie xkucnomwvr. OOUN TUTaH CTPOEHUS HYKJIEOTHNIOB. lloHATHE O MMPUMHUIMHOBBIX M IYPUHOBBIX OCHOBaHUAX. llepBuuHas, BTOpHYHAs U
TpetuuHas cTpykTypbl Moniekynsl JIHK. buonornueckas pons IHK u PHK. I'ennas numxenepus u 6uorexHosnorus. TpancreHHble GOpPMBI )KUBOTHBIX U PACTCHUH.

JemoHcTpannu. du3nyeckue CBOMCTBA MeTWIaMuHa. ['openne metunaMmuHa. B3anmoaencTBe aHmIHA U METWJIaMUHA ¢ BOAOW M KucioTaMi. OTHOIIEHHE
OeH3ola U aHWINHA K OpoMHO# Boje. OkpairBaHie TKaHEW aHWJIMHOBBIMU KpacutensmMu. OOHapykeHrne (yHKIIMOHATBHBIX TPYII B MOJIEKYJIaX aMHMHOKHUCIIOT.
Hetitpanu3zanus menoun [Ipaktuueckne paboThl. YTIEBOIBI

aMMHOKHUCIIOTOH. HelTpanu3aus KUCI0Tbl aMUHOKHUCIIOTOH. PacTBopenue u ocaxaenue OenkoB. [lenarypanus OenkoB. KauecTBeHHBIE peakiii Ha OENKH.
Monenu monekynsl JIHK u pasnuuneix BuznoB monekyn PHK. O6pasupl npoaykToB NmuUTaHHs M3 TPAaHCT€HHBIX (OPM PacCTEHMH M KUBOTHBIX; JIEKapCTB U
IIPENapaToB, N3TOTOBJIEHHBIX C TOMOLIbIO T€HHON HHKEHEPUU.

Jlaboparopupie ombIThl. [locTpoeHne Mopeneir MoJieKya H30MEpHbIX amMuHOB. (CMemmBaeMoCTh aHWIMHA C Bojoi. OOpazoBaHHWE CoOJieH aMHHOB C
kuciaotamu. KauecTBeHHbBIE peakiiiy Ha OCNKH.

[TpakTrueckue paboThl. YTIIEBOIbI. AMUHBI, aAMUHOKHCIIOTHI, OenKku. MaeHTudukams opraHndecKux COeIMHCHHM.

Tema 7. Buonornyecku akTuBHbIe coequHenusn (10 u)



Bumamunwr. Tlonsitue o ButamuHax. Ux knaccudukanus u obo3Hadenue. HopMer morpednenus BuraMuHoB. BogopactBopumblie (Ha npumepe Butamuna C)
U JKUPOpacTBOpUMbIE (Ha mpumMepe BUTaMuHOB A u D) Butamunsbl. IlonsTHe 00 aBUTaMHHO3aX, TUIEp- U IMIOBUTaMuHO3ax. [Ipo¢unakTuka aBUTaMHHO30B.
OTtnenpHBIE IpenCTaBUTENN BogopacTBOpUMbIX BUTaMUHOB (C, PP, rpynnel B) u sxupopactBopumbix ButamMmuHoB (A, D, E). Ix Onosnornueckas pois.

Depmenmut. IlonsaTre o GpepMeHTax Kak 0 OMOJIOTMYECKUX KaTaau3aTopax OeIKOBOM MPUPO/bl. 3HaUeHUE B OMOJIOIMH U IPUMEHEHHUE B IIPOMBIIIJICHHOCTH.
Knaccudpukanus depmenToB. OCOOEHHOCTH CTPOEHHUS M CBOMCTB (DEPMEHTOB: CEIEKTHBHOCTh U 3(P(EKTUBHOCTh. 3aBUCHUMOCTh AKTUBHOCTH (pepMeHTa OT
temnepatypsl 4 pH cpensl. OcoOeHHOCTH CTPOSHMSI U CBOWCTB B CPABHEHUHU C HEOPTaHUYECKUMU KaTaau3aToOpaMu.

T'opmonwt. IloHsiTHE O TOPMOHAX KaK OMOJOTMYECKH aKTUBHBIX BEILECTBAX, BBIIOJIHSAIOIIUX IHIAOKPUHHYIO PETYISILMIO XKU3HEIAESATEIbHOCTH OPraHU3MOB.
Knaccugukanus ropMOHOB: CT€pOUbI, TPOU3BOIHBIE AMUHOKUCIIOT, MOJIUIIENTHIHBIE U O€JIKOBbIe TOPMOHBL. OTAENbHbIE IPEJCTABUTEIN TOPMOHOB: 3CTPAIUOII,
TECTOCTEPOH, UHCYJIMH, aJJpEHAIMH.

Jlexapcmea. lloHsTHE O JleKapcTBaX Kak XMMHUOTEPANeBTUYECKUX Ipernaparax. [pymmbsl JiekapcTB: cyiabdamMuabl (CTpenTouu[]), aHTUOMOTHUKU
(meHMuMUIMH), acnupuH. be3omacHble cnocoObl NMpUMEHEHUs, JeKapcTBeHHble (opMbl. KpaTkue ncTropuyeckue CBEAEHUS O BO3HMKHOBEHHWM W Pa3BUTUU
XUMHUOTepanuu. MexaHusm AeHCTBUSL HEKOTOPBIX JIEKAPCTBEHHBIX MIPENapaToB, CTPOCHUE MOJIEKYII, IPOrHO3UPOBAHUE CBOWCTB HA OCHOBE aHAJIM3a XUMUYECKOTO
CTpoeHUsl. AHTHOMOTHKH, X KIACCU(PHUKAIHS IO CTPOCHUIO, THITY U CIEKTpY AericTBus. [lucOakreprno3. HapkoTuku, HapKOMaHUs U ee MPo(UITaKTHKA.

Hemonctpauuu. O6pa3ibl BUTAMUHHBIX IpenapatoB. [lomuBuramunsl. Mnmoctpanuu ¢ororpaduii :KMBOTHBIX C PAa3IMYHBIMU (OpMaMU aBUTAMHUHO30B.
CpaBuenue ckopoctH pasnoxenus HyO, mon neictBuem depmenTa (karanassl) u Heopranndeckux katanuzatopos (KI, FeCls, MnOy). Ilnakat mwim kogorpamMma ¢
n300pakeHNEeM CTPYKTYPHBIX (OPMYII 3CTpauoia, TECTOCTEPOHa, afipeHaanHa. Bzaumozeiicteue aapenanuna ¢ pactsopom FeCls. benkoas npupona uHCynuHa
(uBeTHbIe peakuuu Ha Oenku). [lmakatel win KogorpaMMbl ¢ GopMmyliaMu aMujia Cyab()aHMIOBONH KUCIOTHI, AUTUAPO(OINEBON U JIOKHOW AUTUIPO] OMMEBOI
KHCJIOT, OCH3WINEHULIWIIINHA, TeTPAlUKINHA, [leoTaKkcuMa, aclIupHHA.

Jlaboparopublie onbiTel. OOHapyXeHHe BUTaMHHA A B pacTUTENbHOM xupe. OOHapyxeHue ButamuHa C B s16104uHOM coke. OOHapyxeHue ButamuHa D B
KEJITKE KypuHOro sina. depMEHTAaTUBHBIN THIPOIM3 Kpaxmaja oA IEHCTBHEM aMuiasbl. PasiojkeHue nepokcuja BOJOPOAA IOJ JEHCTBUEM KaTallasbl.
OO6Hapy>keHue aciiprHa B TOTOBOM JIeKapCTBEHHOU popme.

ITpakTuyeckue pabotel. JleficTBre (hepMEHTOB Ha pa3IMyHbIE BEIECTBA. AHAIN3 JIEKAPCTBEHHBIX MPENapaTos.

Pe3epBHoe Bpems (14 u)

IloypouHoe niiannpoBanue Kypca xumuu 10 Ki1acca ecTeCTBEHHO-HAY4YHOIro npoguis (4 yaca B HeAeJI10)

No m\t Tema ypoxka KP, ITP, JIP

Beenenue (8 yacon)

1/1 IIpeamer oprannyeckoil XUMHHM. MeCTO U pOJIb OPraHMYEeCKON XUMHH B CUCTEME HayK O MIPUPOJIE

2/2 [Ipenmer oprannueckoil Xumuu. MecTo 1 poJib OpraHMYECKO XMMUU B CUCTEME HayK O IPUPOJIE

3/3 Teopus cTpoeHunst opranndeckux coequaennii A.M. Bytieposa

4/4 Teopus crpoeHus opranndeckux coequHennii A.M. byrieposa

5/5 CrpoeHre aToMa yriaepoa

6/6 CrpoeHre aToMa yriaepoa

717 BaJieHTHBIE COCTOSIHMS aTOMA yriiepoja

8/8 BaneHnTHbIe COCTOSIHUS aTOMa yrieposa
Tema 1. CTpoenue u Ki1accu(pUKaNUsl OPraHundecKux coennuenni (13 yacos)




9/1

Knaccudukanus opraHnuecKkux coeIMHEHUN

10/2 Knaccudukanus opraHnuecKux COeIMHEHUI

11/3 Knaccudukanusi opraHuuecKnx CoeaAMHEHUIN

12/4 Knaccudukanus opraHnuecKux COeTMHEHUI

13/5 OCHOBBI HOMEHKJIATYPhl OPTAaHHYECKUX COSTUHEHUN

14/6 OCHOBBI HOMEHKJIATYpbl OPraHUYECKUX COEIMHEHUN

15/7 M3omepust B OpraHM4ecKoil XUMHUH U €€ BUJIbI

16/8 M3omepusi B OpraHM4eCKON XUMHH U €€ BHJIbI

17/9 O060011eHre U cHCTeMaTH3aIisl 3HAHWH 110 CTPOCHUIO M KJIAaCCH(DUKAIIMU OPTaHUYECKUX COSAMHEHHUH

18/10 O06001IeHre ¥ cCUuCTEMaTH3aIisl 3HAHUH 110 CTPOCHUIO M KIaCCU(UKAIIMN OPTAaHNYECKUX COSTUHEHUIN

19/11 | OGoOuIeHNE U CHCTEMAaTH3aIIUs 3HAHUI 110 CTPOCHHIO M KJIACCU(HKAIIMY OPTaHUYECKUX COCTMHEHHIA

20/12 O06001IeHre ¥ cUuCcTeMaTH3aIisl 3HAHUK 110 CTPOCHUIO M KJIaCCU(UKAIIMN OPTAaHUYECKUX COSTUHEHUN

21/13 | KontposbHas padora Nel o Teme «CTpoeHHe U KiaacCH(PUKALUS OPraHMYeCKHX COeTHHEHUID» KP
Tema 2. Peaknuu opranuveckux coeauHennii (8 yacon)

22/1 Tunel XUMHUECKUX peaklUi B OpraHMuecKoi XuMuu. Peakiiuu nprucoeinHeHus ¥ 3aMelleHus

23/2 THUIBI XUMHYECKUX PEaKIMi B OPraHMYECKOM XUMUHU. Peakium nprcoeIMHEHNs U 3aMEIIeHHs

24/3 Peakuuu oTmiensyieHus ¥ n3oMepusauu

25/4 Peakiun oTmieruieHus U n30Mepu3anun

26/5 PeakirioHHbIe YacTUIIBI B OpraHWYecKoi XuMun. B3anuMHoe BIMSHIE aTOMOB B MOJIEKYJIaX OpPraHMYECKUX COCTUHEHHH

27/6 PeakirioHHbIe YacTUIIBI B OpraHudecKkoil XuMun. B3anMHoe BIHsIHIE aTOMOB B MOJIEKYJIaX OPraHMYECKUX COCTUHEHHM

28/7 O0600611eH1Ee U cCTeMaTH3allks 3HaHUH O TUIIaX XMMUYECKHUX PEaKIMi ¥ BUJIaX pearnpyromux YacTHI]

29/8 O060011eHre U cCTeMaTH3allks 3HAaHUN 0 TUTIaX XUMUYECKHUX PEeaKINil U BUJaX pearupyroimx YacTHIl
Tema 3. Yraesogopoasl (31 yac)

30/1 Anxkanbl. CTpoeHHe, HOMEHKJIAaTypa, oJyYeHHe U (PU3NUECKUe CBOICTBA

31/2 Anxkanbl. CTpoeHHe, HOMEHKJIATypa, MoTy4eHHne U (u3nyecKkrue CBOMcTBa

32/3 XUMHYECKUE CBOMCTBA AJTKAaHOB

33/4 XHUMHYECKUE CBOICTBA aJTKAHOB

34/5 Ankenbl. CTpoeHHe, H30Mepusi, HOMEHKJIaTypa, pU3nyecKkue CBOWCTBA, MOIyYeHHE

35/6 Anxkensl. CTpoeHHe, N30MepHsi, HOMEHKIIATypa, (pr3udeckre CBONCTBA, MOTyYCHHE

36/7 XWMHYECKUE CBOMCTBA AJTKEHOB

37/8 XUMHUYECKUE CBOMCTBA AJIKCHOB

38/9 O060011IeHNe U CHCTeMaTH3allvs 3HAHUN TI0 TeMaM «AJIKaHbD) M «AJIKEHBDY

39/10 O00011eHNEe U cCHUCTEMATU3AIINS 3HAHUI IO TEMaM «AJIKAHBD) U «AJIKEHBD)

40/11 | Ankunel. CTpoeHue, n3omMepus, HoMeHkKIatypa. dusndeckue cBoiicTsa. [lonydenne

41/12 | Anxunbel. CTpoeHue, u3oMepus, HoMeHkIarypa. @usndeckue cBoiictsa. [TonyucHue




42/13

XUMHYECKHE CBOMCTBA aJIKUHOB

43/14 | Xumuueckue CBOMCTBA AJIKMHOB

44/15 | Ankamuensl. Ctpoenue MosieKyil. M3oMepus 1 HOMEHKIIaTypa

45/16 | Ankanuensl. CTpoeHue MoJIeKyIl. M3oMepus 1 HOMEHKIJIaTypa

46/17 | Xumuueckue cBoicTBa ankaaneHoB. Kayuyku. Pe3una

47/18 XUMUYECKUE CBOMCTBA ankaaueHoB. Kayuyku. Pe3una

48/19 Huknoankanel. CTpoeHNE, H30MEpHsi, HOMCHKJIATypa, CBOWCTBA

49/20 [uxnoankansl. CTpoeHue, H30MepHsi, HOMEHKJIaTypa, CBOMCTBA

50/21 | Apomaruueckue yriieBoaopo bl (apersl). CTpoeHHe MOJIEKYIIbl OeH3051a. DU3HUECKHEe CBOMNCTBA U CITOCOOBI IMOJTYUCHHUS aPCHOB

51/22 | Apomartmueckue yriaeBoaopo sl (apersl). CTpoeHne MOJICKYIIbl OeH301a. DU3NUECKIE CBONCTBA M CIIOCOOBI MOJYYCHHUS aPCHOB

52/23 | Xumuueckue cBoiicTBa OcH30Ja. XJIOPUPOBAHUE W THUApPUpOBaHHE OeH3ona. Peaknuu 3amemnienus. [IpumeHeHne OeH30ia U €ro
TOMOJIOTOB

53/24 | Xumuueckue cBoiicTBa OcH30sa. XJIOPHPOBAHUE W THAPUPOBaHHME OcH3oma. Peakimu 3amereHus. [IpuMenenue OeH30j1a U €ro
TOMOJIOTOB

54/25 I'eneTnueckas CBs3b MEXKIY KIIACCAMH YTIIEBOJOPOJIOB

55/26 | I'enetndeckas CBA3b MY KJIACCAaMH YTIIEBOJIOPOJIOB

56/27 | IlpupoaHble HCTOYHHUKH YTI1eBO0po10B. HedTh, KaMEHHBII yroib

57/28 | TlpuponHble HCTOYHUKH YrIIeBOI0pOa0B. HeTh, KaMEeHHBIH yroJb

58/29 O606menne 3Hanui o Teme. [loAroToBKa K KOHTPOILHOI paboTe

59/30 | OO6o6uienue 3Hanui o Teme. [loaroToBKa K KOHTPOJIBHOM paboTe

60/31 | KoutponbHas padora Nel mo Teme «YTJIeBO0OPOIbD» KP
XHMHYECKHI MPAKTHKYM 10 TeMe «YTJIeBoAopoaAbD (2 yaca)

61/1 [IpakTuueckas pabora Nel «KauecTBeHHBIN aHAIN3 OPraHUYECKUX COETMHEHUI 1P

62/2 [TpakTuyeckas padora Ne2 «YrieBoaopoab» I1P
Tema 4. Kucsopoacoaep:xxamme coenuHenus (28 yacon)

63/1 Cruptel. CocTaB, Ki1accupUKaIys 1 H30MepHsl CIUPTOB

64/2 Crmptel. CoctaB, Ki1accuUKAIMS 1 H30MEPHsI CITUPTOB

65/3 XUMHUYECKUE CBOICTBA PEACTHHBIX OJTHOATOMHBIX 1 MHOTOATOMHBIX CITHPTOB

66/4 XUMHUYECKHE CBOMCTBA MPEEIbHBIX OJHOATOMHBIX 1 MHOTOATOMHBIX CIIMPTOB

67/5 XUMHUYECKUE CBOICTBA PEACTHHBIX OJTHOATOMHBIX M MHOTOATOMHBIX CITHPTOB

68/6 XUMHUYECKHE CBOMCTBA MPEJEIbHBIX OJHOATOMHBIX 1 MHOTOATOMHBIX CIIMPTOB

69/7 ®enounbl. Genon. Ctpoenne, pusnyeckne U XuMUIecKrue cBoicTBa (perona. [lpumenenue dpenona

70/8 ®enoinpl. Denoin. Ctpoenue, puznyeckre 1 XuMHUUECKue cBoiicTBa ¢eHoma. [lpumenenue gpenona

71/9 AJberuasl: Kaaccuukaiys, n3oMepusi, HomeHkaarypa. CTpoeHne MOJIeKyI U (U3UYECKHEe CBOMCTBA AJIbJIETUIOB

72/10 | Anpaeruapl: KiaccuuKanus, H3oMepus, HoMeHKIatypa. CTpoeHre MOJICKY/I ¥ (DU3MUECKUE CBOMCTBA allbJETHI0B




73/11

XHWMHYECKHE CBOMCTBA albAeTu/10B. KaueCTBEeHHBIC PEAKIIUK HA aJIbJCTHIbI

74112 XUMHYECKUE CBOMCTBA ab/ieru10B. KauecTBEHHBbIE peakK Ha aJlbIETU b

75/13 Cucremaru3anus U 0000IIeHUE 3HAHUIA 0 CIUPTax, (heHoIaxX U KapOOHMIIBHBIX COCTUHEHUSIX

76/14 | Cucremaru3zanus U 0000IIEHHE 3HAHUHN O CITUPTaxX, PEHONIAX U KapOOHHUIBHBIX COCTUHECHHSIX

77/15 Cucremaru3anus 1 0000IICHUE 3HAHUIA 0 CIUPTax, (heHoIaxX U KapOOHMIIBHBIX COCTUHEHUSIX

78/16 | Cucremaru3zaius U 00001IeHHE 3HAHUH O CITUPTAX, (PeHOIaX U KapOOHUIIBHBIX COCAMHEHUSX

79/17 | KonrponbHas padota Ne3 o Teme «CnupThl H (peHOIbI, KApOOHUJICOAEP KAIIHE COETHHEHUSD) KP

80/18 | KapOoHOBbIE KHCIOTBI, MX CTPOCHHE, KiaccHHKalusi, HOMEHKiIarypa. MDu3nvecKue CBOWCTBA MPEACTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

81/19 | KapOoHOBbBIE KHCIIOTBI, UX CTpOEHHE, Kiaccu(uKaiys, HOMEHKIarypa. DU3MYECKHE CBOMCTBA MPEACIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

82/20 | XumuuecKue CBOMCTBA KApOOHOBBIX KHCIOT

83/21 | Xumwuyeckue cBOWCTBA KAPOOHOBBIX KHUCIOT

84/22 | Cnoxuble 3pupbl: MOIyUYEeHUE, CTPOCHHUE, HOMEHKIIATYpa, (PU3NYECKUE U XUMHYECKHE CBOMCTBA

85/23 | Cnoxuble 3pupbl: MoayUYeHHE, CTPOCHHE, HOMEHKIJIATYpa, GU3NYEeCKHEe U XUMHUYECKHAE CBOMCTBA

86/24 | XKupsr. CoctaB u cTpoeHHe MOJICKY/I. DU3NUECKHE B XUMHUYCCKIE CBOMCTBA skUpoB. Mbuta 1 CMC

87/25 | upsl. CoctaB u cTpoeHue Mosekys1. Pusnueckre u XMMUUECKHEe cBoMCTBa )HpoB. Mputa u CMC

88/26 | O6oOIeHne u cuctemarn3aiysi 3HaHul 110 TeMe «KapOoHnoBbie KucnoThl. CioxkHbie 3¢upbl. JKupbi»

89/27 | O6o0uIeHne U cucTemMaru3alys 3HaHui 1o Teme «KapOoHoBbie kucnoTel. CrioxHbIe 23GupbI. XKupb»

90/28 | KonrposbHas padota Ned o Teme «KapooHOBbIe KHCJI0THI M MX IPOU3BOTHBIE» KP
Xumuveckuii IpaKTHKYM 1o Teme «Kuciaopoacoaepskamue coeqnuHenus» (3uaca)

91/1 ITpakTryeckas pabora Ne3 «CnupTsl U eHONIbI» I1P

92/2 [TpakTnueckast pabora Ne4 «Anbaeruabl 1 KETOHbBD) 1P

93/3 ITpakTryeckas pabora Ne5 «KapOoHOBBIE KUCIOTBI» 1P
Tema 5. YrueBoasbl (9 yacoB)

94/1 YTeBoibl, X COCTaB U KiIaccu(uKaIus

95/2 YTIIeBOIbI, KX COCTaB U KJIaCCH(UKAIUS

96/3 Monocaxapuapl. [ exco3sl. ['moko3a u ppykrosa

97/4 Monocaxapuzsl. ['ekcossl. ['moko3a u ppykrosa

98/5 Jucaxapuabl. BaxHelre npeacTaBuTeu

99/6 ITonmcaxapuasl. Kpaxman. Hemmonosa

100/7 | Tonucaxapuasl. Kpaxmai. [emtono3a

101/8 Cucremaruzanusa U 0000IIEHHE 3HAHUN 110 TeEME «YTIIEBOIBI»

102/9 Cucremaruzanusa U 0000IIEHNE 3HAHUN 10 TeEME «YTIIEBOIBI»

Tema 6. Azorcoaep:xxamme coenuHenus (11 yacon)




103/1

AMUHBI: CTPOCHHUC, KJ'IaCCI/I(bI/IKaL[I/ISI, HOMCHKIJIATypa, IIOJIYUCHHUC. XUMHU4YecKre CBOICTBA aMHHOB

104/2 AMUHBL: CTpOEHUE, KllacCU(UKALUs, HOMEHKIIATYpa, NOJTy4eHne. XUMHUYECKHUE CBOMCTBA aMHUHOB

105/3 AmuHokucioTel. CoctaB v cTpoenue Mojekys. CBoHCTBa aMMHOKHCIIOT, UX HOMeHKIarypa. [lomyyenne aMMHOKHUCTIOT

106/4 AmMuHokucnoTel. CoctaB v cTpoeHue Mojeky. CBONCTBa aMMHOKHCIIOT, UX HOMEHKIaTypa. [lonyyenne aMMHOKHUCIOT

107/5 benku kak nmpupoaHbie OnononuMepsbl. buonorndyeckue GyHkiuu 6eakoB. 3HaUeHUE OCITKOB

108/6 Benku xak npupoaneie 6nononanMepsl. buonornyeckue pyHkiym 6enkoB. 3HaUYeHHE OETKOB

109/7 HykJ1enHOBBIC KUCITOTHI

110/8 HyxkenHoBbIe KUCIOTHI

111/9 O06001IeHNEe U CHCTeMAaTH3alNs 3HAHUN 10 YTIICBOJIaM U a30TCOACPKAIINUM COCTUHEHUSIM

112/10 | OG6o6IIeHNE U CHCTEMATH3aIMs 3HAHUIA 10 YIJICBOIaM M a30TCOEPIKAIUM COCAUHCHUIM

113/11 | KoutposbHas padota Ne5 1o reme «YTJieBoAbl H a30TCOAepKALIHE COETNHEHNSD KP
XMMHYeCKHI MPAKTHKYM 0 TeMe «YTJIeBOAbl. A30Tco/iepxaiue coefuHeHns» (3uaca).

114/1 [Ipaktuueckas pabora Ne6 «YrneBoab» 1P

115/2 [IpakTuueckas pabora Ne7 «AMUHBI, aMUHOKHUCIIOTBI, OEJIKI» 1P

116/3 [Tpaktuueckas pabora Ne§ «nenTrdukanus opraHMueCKux BEIIECTB» 1P
Tema 7. Buojiornyecku akTUBHbIE coeJMHeHHs (8 4acoB)

117/1 BuTtamMuHbl

118/2 BuramuHb

119/3 depmeHTHI

120/4 depmeHTHI

121/5 I"'opmoHBI

122/6 I"opmoHBI

123/7 JlexapcTBa

124/8 JlekapcTBa
XMMHYECKHI MPAKTHKYM 110 TeMe «bHoJIornyecKkn akTHBHbIE COeIMHEHUsD) (24aca).

125/1 [Tpaktraeckas padbota Ne9 «JleiicTBue hepMEHTOB Ha pa3IMYHbBIC BEIIECTBAY» Inp

126/2 [TpakTuyeckas padora Nel(Q «AHaJIN3 HEKOTOPBIX JIEKAPCTBEHHBIX MTPETIAPATOBY 1P
Pe3epB Bpemenu (14 yacos)

127/1

128/2

129/3

130/4

131/5

132/6

133/7




134/8

135/9

136/10

137/11

138/12

139/13

140/14

YyeOHo-MeTOAUYECKOE O0eceueHHe 0 XUMUHM JIJIsl YUUTeIA

1. Xumus. Yraoyonenusiii ypoBenb. 10 kinace. Yue6nuk (aBtopsl O. C. I'abpuensy, 1. I'. Octpoymos, C. FO. ITonomapes). 368 c.

2. Meroaudeckoe rmocooue. Yrimyoaenusiid ypoBeHb. 10 kmace (aBropel O. C. I'abpuensn, U. I'. Octpoymos). 208 c.

3. HactronbHas kHura yuutens. Yrinyonennsiit yposenb. 10 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos). 480 c.

4. KonTponbHble B TpoBepodHbIe padoThl K yueOHuKy O. C. 'abpuensna, 1. I'. Octpoymonra, C. 1O. Ilonomapesa «Xumus. YriyOleHHBIH ypoBeHb. 10
knacc» (aBtopsl O. C. 'abpuensn, C. A. Cnaa- koB, A. M. banapy). 192 c.

5. Konrponbabie padotsl k yueOnuky O. C. T'abpuensna, U. I'. Octpoymosa, C. 1O. [TonomapeBa «Xumus. YriayOneHHbId ypoBeHb. 10 kimaccy (aBTOpbI
O. C. T'abpuemnsn, C. A. Cnankos, A. M. banapy). 80 c.

6. Xumuueckuit sxcriepuMenT B 1kose. 10 kinace (aBropst O. C. T'abpuensn, JI. I1. Batnuna). 208 c. 7. Xumus. Ypy). 80 c.

7. Xumus. YriyOneHHslid ypoBeHb. 10 kiacc. DnekTpoHHas ¢popma yueOHHUKA.




