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IMosicHuTeEIbHAA 3aNIMCKA.

[IporpaMma cocTaBieHa Ha OCHOBE (DyHIAaMEHTAJbHOIO sJipa COJEp)KaHUs OOIero
oOpa3oBaHusi, TpeOOBAaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeibHOM MPOrpamMmbl
cpeaHero (ToJHOTO) 00IIero 00pa3oBaHus, MPEACTaBICHHBIX B DenepatbHOM rocy/1apCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApTe CpenHero (moaHoro) oOmiero oOpa3oBaHWs W MPUMEPHON
MPOrpaMMBbI 10 XUMUHU CPeIHEro (TIOJIHOr0) 00111ero 00pa3oBaHusl.
denepa’abHBIM MEpeuHeM YUeOHUKOB, yTBepkaAeHHbIM [Ipukazom Munobpuayku Poccun ot 31
mapta 2014 1. Ne 253 «O06 yrBepxaenun denepanbHOro nepevyHs yaeOHMKOB, PEKOMEHIYEMBbIX
K HCIOJB30BAHMIO TPU  pealu3aldd HUMEIOIIUX  TOCYJAapCTBEHHYIO  AKKPEAUTAIUIO
00pa3oBaTeNbHBIX MPOTPAMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CPETHEro OOIIETro
00pa3oBaHUs C MOCIESAYIOIIMMHA U3MEHEHUSMHU
B cooTBeTcTBUU CO CleNYyIONIMMHA METOIUYECKUMHU MaTepraIamMu:

-IIpumepHast ocHOBHasi 00pazoBaTeIbHAs MPOTpaMMa OCHOBHOTO O0ILEro 0Opa3oBaHus
-ABTOpCKas nporpamma kKypca xumuu s 10 — 11 knacca k imann YMK B. B. Jlyauna: — M. :
Hpoda, 2017.

Meroanueckoe nmocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B. U. Tepenuna u ap.
«Xumus. bazossriii yposerb». 10 kmace / B. B. Epemun, B. 1. Maxonuna, O. }O. Cumonosa, U.
B. Epemuna, A. A. JIpo3nog, 3. FO. Kepumos. — M. : JIpoda, 2017.

Metoauueckoe nocodue k yueOHuky B. B. Epemuna, H. E. Ky3smenxko, A. A. JIpo3nosa u ap.
«Xumusi. bazoeiit ypoeHs». 11 kimacc / B. B. Epemun, B. . Maxonuna, O. 0. Cumonoga, 1.
B. Epemuna, A. A. JIpo3nos, D. FO. Kepumos. — M. : lIpoda, 2017.

Copepxanne oOyueHHUS pealn30BaHO B YUYE€OHUMKAX XHMHH, BBIMYIICHHBIX HW3aTEIbCTBOM
«poda»: «Xumus. bazossiit ypoenb. 10 kmace» aBtopoB B. B. Epemuna, H. E. Ky3pmenko,
B. U. Tepenuna, A. A. lpo3noBa, B. B. Jlynuna nu «Xumus. bazoBeiii ypoBenb. 11 kmacc»
asropoB B. B. Epemuna, H. E. Ky3emenko, A. A. [Ipo3goBa, B. B. JlyHunHa, BKIIIOYEHHBIX B
@denepanbHblil TepeueHb Y4eOHHMKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAHUIO TPHU peanu3aiiu
MMEIOIUX TOCYIAPCTBEHHYIO aKKPEIUTAIHIO 00Pa30BaTEeIbHBIX MPOTPaMM HAYAJILHOTO OOIIEro,
OCHOBHOTO O0IIIETO, CPETHETO OOIIETO 0Opa30BaHUSI.

Ccblika Ha nporpamMmy: https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-himiya_umk-liniya-umk-v-v-lunina-himiya-10-11-
baz_type-rabochaya-programma/

OO0mas xapakTepucTHKA NMpeAMeTa
B cucreme cpemnero ooOmero o0pa3oBaHHS XHMHUIO OTHOCIAT K TIpeAMETHOW obiactu
«EctectBennble Hayku». OCOOCHHOCTH coOIEp)KaHHs OOY4YEeHHS XHMHUU B CpEIHEH IIKoJie
00yCIIOBJIEHBI CIEUU(PUKON XUMHUH KaK HAYKU U TIOCTABJICHHBIMU 3aJJa4aMH.
OCHOBHBIMH HpO6HeMaMI/I XUMHUHU SABJAKOTCA: — HU3YUYCHHUC COCTaBa U CTPOCHHUA BCUICCTB,
3aBUCHUMOCTH MX CBOICTB OT CTPOCHHS,
— TOJy4eHHUE BEIIECTB C 33JJaHHBIMHU CBOWCTBAMH;
— HCCJIeIOBaHUE 3aKOHOMEPHOCTEM XMMUYECKUX PeaKIMil M MyTed yHpaBlieHUS MU B IEJIX
MOJIYYCHHUA HGOGXOI[I/IMBIX YCJIOBCKY BCIICCTB, MAaTCPUAJIOB, SHCPIrUH.
[TosTomy B mporpaMme 1Mo XMMUU HAILIUTH OTPaKeHHE OCHOBHBIE COJEPKATEIbHbIC TUHUH:
— «BEUIECTBO»: 3HAHUS O COCTaBE W CTPOCHUHM BEUIECTB, MX BAKHEHIINX (U3WYECKHX H
XMMHUYECKHX CBOMCTBAX, OMOJIOTMYECKOM JIeHCTBUU;
— «XUMHYCCKas pCakuus»: 3HAHUA 00 YCIOBUAX, B KOTOPBIX IPOABIAIOTCA XHMUUYCCKHUC
CBOICTBa BEILIECTB, cIOcO0axX ympaBiIeHUs] XUMUYECKUMU TpoIleccami;
— «IIPUMCHCHUC BCHICCTB»:. 3HAHUA U OIIBIT HpaKTHHGCKOI;'I JACATCIBHOCTH C BCIICCTBAMMU,
KOTOphIe HamboJjee 4acTo ymoTpeOJstoTCs B MOBCEIHEBHOM KU3HU, IIUPOKO HCIONB3YIOTCS B
MIPOMBIIIJICHHOCTH, CEJIbCKOM XO3SICTBE, HA TPAHCIIOPTE;
— I3bIK XUMHUH»: CHCTeMa BAXHEMIIUX TOHATUA XUMHUU U TEPMUHOB, B KOTOPBIX OHHU
OIMMCBIBAIOTCA, HOMCHKJIATYypa HCOPraHNMYCCKUX U OPTraHNYCCKUX BCUICCTB, T. €. UX HA3BAHUA
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(B TOM 4mcCIie M TPUBUAIBHBIE), XUMHUECKHE (POpPMYIIBl U ypaBHEHUS, a TAKXKE MpaBUiIa MepeBoia
nH(pOpPMaIIUU C POJAHOTO WM PYCCKOTO SI3bIKa Ha SI3bIK XUMUU U 00paTHO.
B pesynbrare m3yueHus ydeOHOro mpeameTa «XUMUS» BBITYCKHHK CPEIHEH IIKOJBI OCBOUT
collep)KaHue,  CIocoOCTByomee (OPMUPOBAHHIO  [O3HABATENbHON, HPABCTBEHHOM U
3CTETUYECKOW KYJIbTYpBl. YUalllUiCs OBJIAJEET CUCTEMON XUMHUYECKUX 3HAHUM — MOHATHUSIMU,
3aKOHAMHU, TCOPUSIMU U S3bIKOM HAyKH KaK KOMIIOHEHTAMH €CTECTBEHHOHAYYHON KapTHHBI
Mupa. Bece 310 mo3Bonut eMy copMUpoOBaTH Ha OCHOBE CHUCTEMBI MOTYYCHHBIX 3HAHUH HAYYHOE
MHPOBO33pEeHHE KaK (yHJAaMEHT IIEHHOCTHOTO, HPAaBCTBEHHOTO OTHOILEHUS K MPUPOJE,
OKpYXXAIOIIEMY MHpPY, CBOEH JKM3HM M 3/10pOBBIO, OCO3HaTh pPOJb XUMHYECKOH HayKu B
MO3HAHUU U TPEeoOpa30BaHUU OKPYXKAIOUIETO MHUpPA, BBIPAOOTaTh OTHOILIEHHE K XHUMHUHU Kak
BO3MOXHOH 00acTu Oyaymieil cCOOCTBEHHON MPaKTHYECKOM IeATeTbHOCTH.
VYcBoenue copepxaHus yueOHOro npeamera «XUMHs» OOECHEYHUT BBIMTYCKHUKY BO3MOXHOCTH
COBEpLICHCTBOBATh W Ppa3BUBaTh I103HABATEJIbHbIE BO3MOXHOCTH, YMEHHUE YIIPaBIATbH
COOCTBEHHOUM TIO3HABATENBbHON JIEATENbHOCTHIO; HWHTEIIEKTyaJbHble U  pedIeKCHUBHBIC
CHOCOOHOCTH;  NPUMEHATH  OCHOBHBIE  HMHTEJUICKTyalbHbIE  ONEpalH, Takue  Kak
dbopmMynupoBaHHE THUIOTE3, aHAIM3 W CHUHTE3, CpaBHEHUE, OO0OOIIEHWE, CHUCTEeMaTHU3aIlus,
BBISIBJICHUE MPUYUHHOCIEJACTBEHHBIX CBSI3€M JJIsI M3YYEHHsS] CBOMCTB BEIIECTB M XUMHUYECKUX
peakuuii; MCMONb30BaTh PA3NMYHBIE WCTOYHUKU IS TONYYEHHs] XUMUYECKOW HH)opMmalmu;
CaMOCTOSITENIbHO IUIAHUPOBATh M OPraHM30BBIBATH Y4€OHO- IMO3HABATEJIbHYIO JEATEIbHOCTH;
pa3BHUBATh UCCIIEI0BATEIbCKUE, KOMMYHUKATUBHBIC U HHPOPMAIIMOHHBIE YMEHHUSI.
OcoOeHHOCTH CTPYKTYpbl M JIOTMKH IOCTPOEHMSI Kypca XHMHUHU HAllUIM CBOE OTPaKEHUE B
yuyeOHHUKaX JIMHHUU, KOTOPHIE OTIMYAIOTCS OT aHAJIOTMYHBIX COYETaHHEM HAay4YHON CTPOrOCTH
W3JIOKEHUS U IIUPOKOHN HAIMPABIECHHOCTH HA MPUMEHEHHE XUMHUYECKUX 3HAHUM B MMOBCEHEBHON
YKU3HU U B )KU3HU OOIIIECTBA.
N3yuenne xumuu B 10 u 11 xitaccax nmoctpoeHo no juHeiHo#M cxeme. B 10 knacce uznaraercs
MaTepuan OopraHudeckoid Xumuu, a B 11 kilacce — HeopraHudeckas XUMHs, OOIIast XUMHS,
xumuueckast texHonorus. Ilocnennue rnmaBbl yueOHHMKA 11 Kilacca 3HAKOMSIT IIKOJIBHUKOB C
MIPUMEHEHHEM XUMHH B OKPY>KaIOIIeH )KU3HH U Ha CITy>k0e 00IIecTBY.
Kypc opranudeckoit xumun B 10 kimacce moctpoeH TpaaunroHHO. OH HAUYWHAETCSI ¢ OCHOBHBIX
MOHATUN OpPraHUYECKOM XUMHUHU, 3aTEM HW3JIAraercsi CTPYKTypHash TEOpHsl OpPraHUYeCKUX
COEJIMHEHUH, paccMaTpUBAaeTCsl WX JJIEKTPOHHOE cTpoeHue. [lorom wu3ywaroTcss Ba)kKHEWIIHNE
KJIaCChl OPraHUYECKUX COEAMHEHUI: YII€BOAOPOAbI, KUCIOPO U a30TCOAECPKALIUE COCTUHEHMUS.
CucreMaTH4eCcKoe U3JI0KEHUE CTPOEHUS M CBOMCTB OPraHUYECKUX COEAMHEHUN MO3BOJISET
MeperT K OMOOTUYECKU aKTUBHBIM BEIIECTBAM — YTIIEBOAAM, XKUpaM, OelkaM. 3aKaHUNBACTCS
KypC OpraHM4ecKoi XMMHH PaccKa3oM O MOJUMEpax U UX UCIOJIb30BaHUU B OBITY U B TEXHUKE.
Marepuan mno HeopraHuueckod xumuu B 11 Kkrnacce wu3ywyaercs B clleqyrouieit
nocnenoBarenbHocTH. Haumnaercs kypc 11 kmacca pasmenom «BemectBo», B KOTOPOM
MpEACTaBICH MaTepuajl Mo TeMaM «ATOMHO-MOJIEKYJsipHOE yueHue», «CTpoeHue artomay,
«Xumuueckasi CBs3b», «llepmoamueckuii 3akoH», «PacTBOphI», «KOJIIOMAHBIE PaCTBOPHI»,
«OnexTpoautudeckass auccoumanus». [lanee cnenyer pazgen «XHMHUYECKHE pPEaKLUNy,
COJIEp’KaHME A3TOT0 pas3fesa IMOCBIIIEHO pacdyeTaM IO YPaBHEHUSM XHMHUYECKUX PpEaKLuH,
peakuusM HOHHOTO OOMEHa, KauyeCTBEHHBIM PEAKIUSAM U OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIM
npoueccam. 3aTeM CIEAyeT MaTepuall, pPacCKa3bIBAIOIIMK O HEOPraHUYEeCKOM XUMHH.
Cnenyromas tema kypca «HayuHble OCHOBBI XMMHUYECKOI'O MPOM3BOJICTBA» PACCKa3bIBAET O
3aKOHOMEPHOCTAX MPOTEKAaHWA XHMHUYECKHMX PpPEAKUMHA W WIUIOCTPUPYET IPUMEHEHHE
IIOJIyYEHHBIX 3HAHUHN O 3aKOHOMEPHOCTSAX IPOTEKAHUS XUMMUYECKUX PEaKLUK Ha NpakTuke. Peus
WJIET O Pa3MYHBbIX TUIAX XUMHUYECKHX MPOU3BOJACTB. M3ydyeHHe HIKONIBHOIO Kypca XUMUU
3aBepiIaeTcss pasfesioM «XUMHS B JKU3HM W OOINECTBE», B KOTOPOM pPAaCCKa3bIBAETCS O
MIPUMEHEHUH XUMHUYECKHUX 3HAHUH B pa3IMYHBIX 00JACTIX HAYKH U TEXHUKHU.
MeTtoanyeckuii anmapaT y4eOHUKOB BKJIIOUAET WHCTPYMEHTAPHA, 00ECTICYMBAIONINI HE TOJIBKO
OBJIQJICHUE NPEIMETHBIMUA 3HAHUSAMHM U YMEHUSIMHU, HO U JUMYHOCTHOE pa3BUTHE ydamuxcs. OH
noMoraer (OpMHUpPOBATh HMHTEpEC K HAyKe, UYBCTBO TOPJOCTH 3a OTEUECTBEHHYIO HAyKYy,



3HaKOMHT C BKJIQJIOM POCCUICKHX YYEHBIX B Pa3BUTHE XUMHHU, CIOCOOCTBYET YCBOCHUIO HOBBIX
3HaHMWA, TIOMCKY U TnepepaboTke HoBoW uHpopmanuu. BaxHas ponb oTBOAWTCS
JI€MOHCTPAIIMOHHBIM ~ OIBITAM, JIAOOPAaTOPHBIM W NPAKTUYECKUM  paboTam, KOTOpBIE
XapaKTepU3yIOT JKCIIEPUMCHTAIBHBIC ACIEKTHl XUMUU W Pa3BUBAIOT IPAKTUYECKUE HABBIKU
yyamuxca. B KoHIe y4eOHMKOB NPUBOAMUTCS CIPAaBOYHBIA Marepuan. Bompocsl, 3amaun u
3a/laHusl, MPeNJIo’KEHHbIEe IS 3aKpeIyieHus 3HAHUM B KOHIIE KaJoro maparpada, sBIsioTCS
pPa3HOYPOBHEBBIMHM, B TOM 4YHCIE MPOOJEMHBIMH M METalpeIMETHBIMH, PACCUUTAHbl Ha
aKTUBHYIO POJIb y4aIllerocsi, Ha peleHue NpooiieM B peasIbHbIX JKU3HEHHbBIX CUTYalUsX.
Oco0oe BHHMMaHME YHAENSETCS OPraHMW3allud MPOEKTHOM JeATEIbHOCTH IIKOJIBHUKOB MU
MPUOOPETEHUIO OIBITA YYACTUS B IUCKYCCHUSX.
Henu 1 3a7a4n U3y4yeHust y4eOHOro npeamera

N3yuenne xumum Ha 0a30BOM ypOBHE CpEeAHETO OOIIero oOpa3oBaHMs HAMPaBICHO HA
AOCTHKEHHUE CACAYIOLINX 1 eJIeH:

- OCBOGHHE 3HAHMI O XHMHUYECKOH COCTaBJ'IHIOIJ_Ieﬁ CCTCCTBGHHOHayLIHOI\/’I KapTHHBI MHpa,
BaYKHEHIITNX XUMHICCKHUX IMOHATHAX, 3aKOHAX U TCOPUAX;

- OBJIaACHHUEC YMCHHUSIMU IHPHUMCHATH IMOJYUCHHBIC 3HaHUA JJIA 00BICHEHUS pa3HOO6p33HI>IX
XHUMHUYECKHUX SBJICHUN M CBOICTB BCIICCTB, OLICHKU POJIM XMMHUHU B PA3BUTUU COBPCMCHHBIX
TEXHOJIOTHH U IMOJIYYCHHUH HOBBIX MAaTCPUAJIOB,

- Pa3BUTHUC II03HABATCIIBHBIX HHTCPECOB MW HHTCIIICKTYAJIbHBIX CIIOCOOHOCTEN B mponecce
CaMOCTOATCIIBPHOI'O HpHOGpeTCHI/IH XUMHUYECKUX 3HAHUH C HCIOJIb30BaHHUEM Pa3INIHBIX
HCTOYHHUKOB I/IH(i)OpMaLII/II/I, B TOM YHUCJIC KOMIIbIOTCPHBIX;

- BOCIUTaHME YOEKACHHOCTU B MO3UTUBHOM POJIM XMMHM B JKU3HU COBPEMEHHOIO OOIECTBa,
HEOOXOJIMMOCTH XHMHUYECKH TI'PaMOTHOTO OTHOLIEHHS K CBOEMY 3JI0POBBIO M OKpYKaroen
cpene;

- MpUMEHEHUE TOTYyYEHHBIX 3HAHUU M yMEHHH I 0€30MacHOTO UCIOJIL30BAaHUS BEIIECTB H
MaTepuasoB B OBITY, CEJTbCKOM XO3SIICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
MOBCE/THEBHOU KU3HH, MPEAYNPEKACHUS SIBICHUM, HAHOCAIIUX BpPEI 3J0POBBI0 YEJIOBEKa U
OKpYyKarolle cpee.

IInanupyemMble pe3yJbTaThbl 00yYe€HHsI M OCBOEHHUS COMEPKAHUS Kypca XUHMHH
JlesTensHOCTh 00pa30BATEIIBHOTO YUYPEKIEHUs OOIIEeTo 00pa3oBaHUS B OOyYCHMH XHMHH B
cpenHel (moxHOM) 001Iel MKoJe T0bKHA ObITh HAallpaBJIeHa Ha
JTOCTKCHHUE 00YJAFOIIUMUCS CIICAYIOIMINX JHYHOCTHBIX Pe3yJbTATOB:

1) B IICHHOCTHO-OPUEHTAIIMOHHOU c(hepe — UyBCTBO TOPAOCTH 32 POCCHIACKYIO

XUMHUYECKYI0 HAyKy, TYMaHH3M, IEJICyCTPEMIICHHOCTh, BOCIHTAHHE OTBETCTBEHHOTO

OTHONICHUS K TPHUPOAE, OCO3HAHHE HEOOXOMMMOCTH 3allUThl OKPYXKAIOMIEH Cpesbl,

CTpEeMJICHHUE K 37I0POBOMY 00pa3y JKHU3HH;

2) B TPYJOBOH cpepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEeUIIEN
00pa3oBaTeIbHON WJIH TPO(HEeCCHOHATFHON TPACKTOPHH;
3) B MO3HABATENHHOU (KOTHUTHBHOW, NHTEJIEKTYAIbHOIN) cepe YMEHUE YIPABIATH CBOCH

MO03HABATEIBHOM NEATETHHOCTBIO.

MeTanpeaMeTHBIMH PE3yJIbTaTAMU OCBOSHUS BBIMTYCKHUKAMU
cpeaHeil (MoaHoM) 00IIel MIKOIBI TPOTrPaAMMBI 110 XUMUU SIBIISTFOTCS:

1) wucnonp30BaHHE YMEHUI M HABBIKOB PA3IMYHBIX BUOB II03HABATEIEHON
NeSITETFHOCTH, TPUMEHEHWH OCHOBHBIX METOIOB TIO3HAHUS (CUCTEMHO-WH(POPMAIIMOHHBIH
aHaJIM3, MOJCITUPOBAHNUE) JIJISI H3YUCHHSI PA3IMYHBIX CTOPOH OKPY KAIOIIEH TeHCTBUTEIHHOCTH;

2) WCIOJb30BaHHE OCHOBHBIX MHTEJUICKTYAIbHbBIX OMCpPaIlHii:

(hopMynupoBaHHEe TUIOTE3, aHAIU3 U CUHTE3, CPAaBHEHUE, 0000IIICHIE,



CUCTEeMaTH3allMs, BbIIBICHHE TPUIMHHO-CIIEICTBEHHBIX CBsI3€H, MOUCK aHAJIOTOB;

3) yMeHHe reHepHpOBaTh UICH U ONPEICIISTh CPEICTBA, HEOOXOAUMBIE
JUIS UX pean3alu;

4) yMeHHe ONpeeiATh e U 3aa4d JeSITeIbHOCTH, BRIOMPATh CPEACTBA pealu3aiui
LEJI ¥ IPUMEHATh X Ha IPAKTUKE;

5) UCTNOIB30BaHUE PA3TUYHBIX UCTOYHUKOB ISl TIOJMYYCHUST XUMHUYECKOW WH(POpPMAIINH,
MIOHMMaHHE 3aBUCHUMOCTH COJAEp)KaHUS U (OpMBI TpeACTaBIeHUS WHPOPMALUU OT Leei
KOMMYHHUKAIIUH U ajJpecara.

B oGnacti mpeaMeTHBIX pe3yJIbTaTOB 00pa30BaTENbHOE YUPEKICHHUE
o0miero o0pa3oBaHUsl TPEJOCTABISET YYEHHMKY BO3MOKHOCTh Ha CTYNEHHU CpeIHero
(mosHOT0) 00IIET0 00Pa30BaHUS MIPH N3YUYEHHH XMMUU HAYUYUTHCS Ha YrITyOJI€HHOM YPOBHE:

1) naBath omnpeaeieHust H3y4eHHBIX MTOHSATHIA;

2) ONUCHIBATh IEMOHCTPALMOHHBIE M CAMOCTOSTEIBHO MPOBEICHHbIE
9KCIIEPUMEHTBHI, UCTIONbB3YS JJI 3TOTO €CTECTBEHHBIN (PYyCCKUH, POJIHOI) A3BIK U S3bIK XUMHUH;

3)00BSACHATH CTPOEHHE U CBOICTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX U
OpPraHUYECKHUX COCIMHEHHIA;

4) xnaccu(uIpoBaTh U3y4YeHHbIE OOBEKTHI U SIBICHUS;

5) HabmoAaTh JEMOHCTPUPYEMBIE U CAMOCTOATEIHHO MPOBOJIUMBIE OMBITHI, XUMUYECKUE
peaxIyu, IPOTEKAIOIINE B IPUPO/IE U B OBITY;

6) uccienoBaTh CBOWCTBA HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB, OMPENENSATh HX
MPUHAJICKHOCT K OCHOBHBIM KJIACCaM COEIMHEHHIA;

7) 00001aTh 3HAaHUS U JIeJaTh 0OOCHOBAaHHbBIE BBIBOJBI O 3aKOHOMEPHOCTAX M3MEHEHUS
CBOICTB BEIIIECTB;

8) cTpyKTYpHpOBaTh YICOHYIO HHPOPMAIIHIO;

9) uHTEpIpEeTUPOBaTh UHPOPMALIUIO, MOIYUYCHHYIO M3 JPYTUX HUCTOYHHUKOB, OIICHHBATH
€€ Hay4YHYIO JOCTOBEPHOCTD;

10) 0OBSACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIHIA,

MPOTHO3UPOBATh BO3MOXHOCTh MX MPOTEKAaHUS HA OCHOBE 3HAHUN O CTPOCHHMM BEIIECTBA U
3aKOHOB T€PMOJINHAMUKH;

11) 0O6BsicHATH cTpoeHue aToMoB 3neMeHToB [—IV nepuona c
MCTIOJIH30BAHNEM 3JICKTPOHHBIX KOH(DUTYpaLnii aTOMOB;

12) MogenupoBath CTpOECHUE MPOCTEUITUX MOJIEKYJI HEOPTaHUUYECKHUX U
OpPTaHWYECKHX BEIIECTB, KPHCTAILIOB;

13) mpoBOUTH pacueTsl M0 XUMHUUECKUM (OpMYyJiaM U YpaBHEHHSIM;

14) xapakTepu30BaTh U3Y4YE€HHbIE TEOPUU;

15) camocrosiTenbHO 100BIBaTH HOBOE JUIsA C€0s1 XMMUYECKOE 3HAHHUE,

WCTOJNB3Yysl UIA STOrO JOCTYITHBIE HCTOYHHKH HWH(OpMAIUK, B IIEHHOCTHO-OPHUEHTAIIMOHHOM
cdepe: MPOrHo3UpoOBaTh, AHAIU3UPOBATH U OLICHUBATh

TTOCJICICTBHS JJISI OKPYKAIOIIECH cpeibl OBITOBOW M TPOU3BOACTBEHHOM

NeSITEIbHOCTH YeJIOBEeKa, CBA3aHHOMU C repepaboTKON BEIECTB;

16) caMOCTOSITENIbHO TUTAHUPOBATH U TPOBOJIUTh XUMUYECKHI SKCIIEPUMEHT, COOFOAas
npaBuiia 6€30macHoN paboThI C BEIIECTBAMU U Ja00paTOPHBIM
o0opyI0oBaHUEM;

17) oka3bIBaTh MEPBYIO IOMOLIb PU OTPABICHHSX, 0’KOTaX U APYTUX
TpaBMax, CBA3aHHBIX C BEUIECTBAMHU U J1a0OPATOPHBIM 000PYAOBAHUEM.

MecTto yueOHOro npeaMera « XuMus» B y4eOHOM IJIaHe.
B yueGHOM maHe cpeHe HIKoJbl yueOHBIHN peaMeT « XUMUs BKIIIOUEH B pa3jel
«EcTecTBEHHBIE HAYKW.
[IporpamMma yueOGHOrO mpenmMera «XuMus» ISl CpeJHEro oo1iero oopazoBaHus Ha 6a30BOM
YpOBHE paccuuTaHa Ha 68 4acoB - 2 yaca B HEJEJNIO.



Conep:xkanue y4ye0OHOro npeamera

1. Beegenue (14)

MeToabl HAy4YHOI0 TO3HAHUS
2. OCHOBHbIC IOHATHS OPraHu4YecKoil xumuH (74)

[losiBieHue W pa3BUTHE OPraHUYECKOM XWMMHHM Kak Hayku. [Ipenmer u 3HavyeHue
OPraHU4eCcKOrl XMMHUHU. MECTO U 3HAaUEHUE OPraHUYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
[TpuurHBl  MHOTOOOpa3Wsi OPraHMYECKHX BEHICCTB. YTJIEPOAHBIM CKEJIET OpraHUuYeCcKOu
MoJieKyibl. KpaTHOCTh xuMHuyeckon cBsizu. OCOOEHHOCTh XUMHUECKUX PEAKIUN OpraHuYeCKuX
COCIUHEHUN.

CrpykTypHas TeOpHsl OPraHMYECKUX COEAMHEHMH. XMMHUYECKOE CTPOEHUE KaK MOPSOAOK
COEJIMHEHUs] aTOMOB B MOJIEKYJIE€ COTJIACHO WX BaJ€HTHOCTH. OCHOBHBIE MOJOXKEHHUSI TECOPUHU
XMMHUYECKOIO CTPOCHMs OpraHuueckux coenuHeHunil A. M. bytiepoBa. 3aBUCHMOCTb CBOMCTB
BEILIECTB OT XMMHYECKOTO CTPOEHHUs MOJIEKyJl. I3oMepust 1 H30Mephl.

Knaccudukanus opraHudeckux COEAMHEHUH. YTIEBOIOPOAbl U UX (YHKIHMOHAJIHHBIC
npousBoHbIe. [loHsTre 0 QyHKIMOHANBHOW Tpymme. ["'omonorus. [IpuHIMIEL KIaccupuKanum
OpraHMYecKUX coequHeHud. CucTteMaThyeckas MEXAYHapOJHash HOMEHKIATypa U IMPUHLHUIIBI
o0pa30oBaHUs Ha3BaHUI OPTaHUYECKUX COEIMHEHUH.

Hemoncrpanuu. 1. Pa3znoxenue caxapa. 2. Koumnekiuss opraHuyecKux BeIIECTB U
MaTepuaioB. 3. Mojienu opraHn4ecKux MOJIEKYII.

3. Yraesomopoasl (154)

Auakanbl. Cmpoenue monexkyavl memana. 1'OMOIOTMYECKUH psJ ajKaHOB. ['omosoru.
N3omepusa u HoMeHKiIatypa ajnkaHoB. Du3nyeckue CBOMCTBA AJIKAHOB M 3aKOHOMEPHOCTH MX
U3MEHEHHsA. XUMUYECKUE CBOWCTBAa (Ha IpUMEpPE METaHa M OSTaHA): PEaKkUUU 3aMELIECHUs
(rajoreHupoBaHUE), NETHIPUPOBAHUS KAaK CIIOCOOBI IMONYYEHHUs BaKHEUIINX COCAUMHEHHH B
OpPraHMYECKOM CHHTE€3€, TFOpPEHHE METaHa KaK OJMH M3 OCHOBHBIX HCTOYHUKOB TeIlJa B
MPOMBIIIICHHOCTH U ObITy, muponu3. HaxokneHue B NpUpOAE W TNPUMEHEHHE aJIKaHOB.
Ilonsmue o yuknoanikanax.

Anxenbl. Cmpoenue monekyavl dsmunena. I'oMOTOTHYECKUl pan ankeHoB. HomeHknaTypa
aJIKeHOB. M30Mepus yriaepoaHoro CKelera U MOJIOKEHHsI KpaTHOW CBSI3U B MOJIEKYJIAX aJIKEHOB.
duznueckre CBONCTBAa alIKEHOB. XUMHYECKHE CBOWCTBA (HAa TpUMEpe JTHIICHA): PEaKINH
IIpUCOEAMHEHMsI (TalOreHUpOBaHKue, THAPUPOBAHKE, TUApPATALUs, THAPOralOoreHUPOBAHNE) KaK
crocod rmosyueHus: (GYHKIMOHAJIBHBIX TPOU3BOJIHBIX YIJIEBOJOPOJIOB, TropeHus. Peaxiuun
IIPUCOECIMHEHUS K romoiioram 3tuiieHa. [Ipasuno MapkoBHukosa. [lonumepusanus 3TuiIeHa Kak
OCHOB HO€ HallpaBJIEHUE €ro MCnoJib3oBaHus. [lonM3TUieH KaK KpYMHOTOHHAKHBIA MPOIYKT
XUMHUYECKOro mpou3BojcTBa. [losiyueHne »TuieHAa B TNPOMBIIUIEHHOCTH (JE€rHAPUPOBAHUE
9TaHa) M B JIabopaTtopuu (neruaparamnus sranona). [I[pumenenue stuneHa.

AaxanveHbl n kaydyku. [lonsTue 00 ankaaueHax Kak yrieBOAOPOAAX C ABYMsI IBOMHBIMU
cBsa3simu. [lomumepuzanus auBuHMIa (Oyraauena-1,3) kak cnocod Moiay4eHuss CHAHTETUYECKOTO
Kayyyka. HaTypanpHbli M CUHTETMYECKHN Kaydykd. Bynkanusanus Kkaydyka. Pesuna.
[IpumeHeHne kaydyKa U pPe3UHBI.

Aaxkunbl. Cmpoenue  monexyrol — ayemunena. 1['OMOJIIOTMYECKUI  psifi  AJIKUHOB.
Homenknatypa ankuHoB. M3omepusi yriepogHoOro ckeiera U IOJOKEHUS KpPAaTHOW CBSA3U B
MoOJIeKyJie ankMHOB. DU3MUYeCKHe CBOWCTBA AJIKMHOB. XUMHMUYECKHE CBOWCTBA (Ha mHpumepe
aleTWJICHAa): peaklUuud NPUCOEAUHEHHs] (TaJIoTeHUpOBaHHWE, THAPUPOBAaHUE, TUIpATaLus,
I'MJIPOTraJOr€HUPOBAaHUE) KaK CIOCO0 MOydyeHHs MOJIMMEPOB M JAPYIHX MOJE3HBIX MPOAYKTOB,
rOpeHUe aleTUeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIaMEHHW I CBapKU M PE3KU
METaJJIOB, IuMepu3anus u Tpumepusanus. [lonydyenue anerunena. IlpumMenenue anerunexa.

Apenbl. beH3011 Kak IpeacTaBUTeNlb ApOMAaTHUECKHUX YTIE€BOA0POAOB. Cmpoenue MoneKynvl
benzona. dusmueckue CcBoHcTBa OeH30Ma W Todyoja. XHUMHUYECKHE CBOMCTBA: pPEaKIUU
3aMelleHusT B OEH30JIbHOM KOJblie (TajloreHUpOBaHUE, HUTPOBaHHUE, AJIKWIMPOBAHME) Kak



CMOCO0 MOJYYEHUS! XMMUYECKHX CPEACTB 3alllUThl PACTCHUH, MPUCOETUHEHHs (THIPUPOBAHUE)
KaK JI0Ka3aTeIbCTBO HEMPEAEIBbHOr0 Xapakrepa OeH30/1a, peakui 3aMeleHus] B O0KOBOM 1ienu
(Ha mpuMepe TOoIyos1a), TOPEHHsI, OKUCIEHH Toiyona. [IpuMenenue 6eH3071a U €ro rOMOJIOTOB.

Jemonctpauuu. 1. bpomupoBanue rekcana Ha cBeTy. 2. l'opeHue MeTaHa, STHJIEHA,
anietwieHa. 3. OTHOLIEHUE MeTaHa, STUJIEHA, alleTUIeHa U OeH30J1a K pacTBOpaM NepMaHIraHaTa
Kanusi 1 6pomHoi Bojae. 4. [lonyueHue »THIIeHa peakuuel AerupaTalyuy 3TaHOa, aleTHIIeHa
— T'HJIPOJIM30M KapOua KaubLus.

JlabopaTopHble onbIThl. 1. CocTaBieHue Mojieel alkaHoB. 2. B3anMoaeiicTBHue alnKkaHOB ¢©
o6pomom. 3. CocTaBiieHre MOJiesIeli HEMTPEAeIIbHBIX YTIEBOJOPOIOB.

Kontpoabnas padora Ne 1. «YT11eBo10pOabI».

4. Kucjopoa- u a3orcoaep:xaiiue opranudeckue coequHeHus (344)

Cnuprbl. Knaccudukaius, HOMEHKIATypa, HU30MepHs cHoupToB. ['oMonoruueckuid psij
MpEeACIbHBIX OAHOATOMHBIX CHUPTOB. METaHON M ATaHOJ KakK MPEICTaBUTENM MPEeTbHbIX
OJTHOATOMHBIX CHUPTOB. PU3NYECKUE CBOMCTBA CIHUPTOB. XMUMHUYECKHUE CBOMCTBA (Ha mpuUMepe
METaHOJla M 3TAHOJIA): B3aUMOJIEWCTBHE C HATpPUEM KaK CHOCOO YCTAHOBJICHUS HaJIUYMs
THIPOKCOTPYIIBI, PEaKlus C TaJOTeHOBOJOPOJAMH KaK CIOCOO0 TOMYYeHHsI PacTBOPHUTEINEH,
JeruapaTanus Kak Ccroco0 MOMy4eHHUs STUJICHA, PEakKIusl TOpeHUs (CIHUPTHI KaK TOIUIHMBO),
okuciienue B anpaerun. [lonydeHue MeTaHoa U3 CUHTE3-Ta3a W dTaHojda (OpOoKeHHE TIIOKO3bI,
rupaTaiys 3TUIeHa, EJI0YHON THAPOIU3 rajoreHdTana). [IpuMenenne MetaHojga M 3TaHOIA.
®uU3H0I0rNYeCKOe ACHCTBUE METAHOJIA U ATAHOJIA HA OPTaHU3M YeJIOBEKa.

OTWICHIJIMKOJIb U TJIMIEPUH KaK MPEICTABUTENN TPEIEbHBIX MHOTOATOMHBIX CIIUPTOB.
[TonmyueHnue STUIIEHITIMKONS OKHUCICHHEM JTHUJIEHA BOAHBIM PACTBOPOM IEpMaHTraHaTa Kajus.
@uU3MYECKUE CBOMCTBA ATWICHIVIMKOIS M TIHLEPUHA. XUMUYECKUE CBOMCTBA MHOTI'OATOMHBIX
CIIUPTOB: pEaKIUU C HATPUEM, TaJIOTEHOBOJOPOIaMHU, a30THOM KUCIOTOW. HuTpornumepus u ero
paznoxenue. KadecTBeHHass peakids HAa MHOTOATOMHBIC CIUPTHI U €€ TMPUMEHEHHE IS
pacrmo3HaBaHUs TJIHMIIEPUHA B COCTaBe KOCMETHYECKHX cpelcTB. [IpakTudeckoe MpUMEHEHUE
STUJICHTJIMKOJIS Y TJIMIIEPUHA.

®enou. CtpoeHue mosekyisl hperona. dusndyeckue cBorictBa GeHosa. BzanmHoe BiusHHE
aTOMOB B MoJekysie (eHona. XUMHUYECKHE CBOWCTBA: B3aWMOJCHCTBHE C HATPHUEM,
TUAPOKCHIOM HaTpusi, OpoMoM, pa30aBIICHHON a30THON KUCIOTOU. Denonoghopmanvoecudnas
cmona. KauectBennble peaknuu Ha ¢peHon. [Ipumenenne dpenona. TokcuuHocTh (heHoa.

Aabaeruabl U KeToHbl. KapOoHunbHass u ampaeruanas rpynnel. Homenkiatypa
aNpJIETUIOB U KETOHOB. MeraHanb (popMmanbIerun) u HdTaHaldb (aleTampleruy]) Kak
MPEJICTaBUTENH TPEAETbHBIX albIeTUI0B. ALIETOH KaK MpEeJCTaBUTENb KETOHOB. PU3nYecKue
CBOMCTBA QJIAETUJIOB U KETOHOB. XHMMHYECKHE CBOMCTBA (peaklys OKHUCICHUS B KHUCIOTY U
BOCCTaHOBJEHUsI B cnupT). KauecTBeHHbIe peakuuMu Ha ajbJECTUAHYIO Tpynmy (peaxius
«cepedpsiHOTO 3epKanay, B3aumojercTeue ¢ ruapokcuaom menu (II)) m ux mpumeHeHue s
oOHapyKXeHHsI TPEENbHBIX ajbJETHAOB B IMPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anprerunoB. [lonyuenue anpaeruioB u keToHoB. [IpuMmeHeHne Gopmanbaeruia, aleraibIeriia
U alleToHa.

KapOonoBbie kuciaorel. KapOokcwnpHas rpynma. HomeHknarypa OZHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. Dusnueckue CBOMCTBa KapOOHOBBIX KHCIOT. MypaBbUHas U YKCycCHas
KHCIIOTBI ~ KaK  MPEACTABUTENU  NPEICIbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIIOT.
[IpencraBnenne 06 apomaruueckux (O€H30MHAs), HENPEACNIbHBIX (aKpUIOBas, OJEUHOBAsA),
IUKapOOHOBBIX (I[aBesieBasi), THAPOKCUKAPOOHOBBIX (MOJOYHAsS, JUMOHHAs) M BBICIIMX
KapOOHOBBIX (MAJIBMUTHHOBAS M CTEAPUHOBAsI, OJIeMHOBAs1) KuciaoTax. [lomyueHne kapOOHOBBIX
KHCIIOT (OKHUCIICHUE abJIETHIOB, IEPBUYHBIX CIIUPTOB, TOMOJOTOB OeH30ia). Crenupudeckue
CrOCOOBI TIOJIYYCHHsI MYPaBBUHOM M YKCYCHOM KHCIOT. XMMHUYECKHE CBOMCTBa (Ha NpuUMEpe
YKCYCHOM KHUCJOTBI): PEaKIMU ¢ METaulaMH, OCHOBHBIMH OKCHJIaMH, OCHOBaHUSIMU U COJISIMU
KaK TOJTBEP)KICHUE CXOJACTBA C HEOPraHMYECKUMHU KHCIOTAMHM, peakius 3TepuuKaluu Kax
CTIOCO0 TMOIyYEHHSI CJIOKHBIX A(PHPOB, TATIOTEHUPOBAHUE TI0 O-YTIIEPOJTHOMY aToOMYy.



[TpumeHeHrne MypaBbUHOM, YKCYCHOM M O€H30MHOM KHUCIIOT.

Caoxublie 3¢upsbl. Cioxubie 3QUPHI KaK TPOIYKTHl B3aUMOACHCTBUS KapOOHOBBIX KHCIIOT
co cnuptamu. HomenknaTtypa cinoxHbX 3¢upoB. ['maponus crnoxubeix 3¢upoB. [Ipumenenue
CIIOKHBIX 3()MPOB B METUIIMHE, MUIICBONH W Map(IOMepHON MPOMBINUIEHHOCTH, B TIOJTYYEHUU
MIOJIMMEPHBIX MaTEPUAJIOB.

Kupbl. Kupbsl Kak ClOXHBIE (QHUPHl TIUIEPHHA M BBICHIMX KapOOHOBBIX KHCIIOT.
PacturenbHble U JKUBOTHBIE )KUPBI, UX COCTAB, Pa3jIn4Me B CBOWCTBaX. [ maporeHn3anus xupos,
COCTOSIIIIUX K3 OCTATKOB HEINPEAENIbHBIX KHUCIOT. Pacrno3HaBaHME pacTUTENbHBIX JKUPOB Ha
OCHOBAaHUU UX HEIpPEAeNIbHOro XapakTepa. ['MOpOiN3 WM OMBUICHHE >KUPOB KakK CIIOCOO
MPOMBIIIJICHHOTO TIOJIYYEHHsI COJIEH BBICIIMX KapOOHOBBIX KHCIOT. [IpuMeHeHHe KHpOB.
OYHKIUK KAPOB B OpraHu3Me. MbUIA Kak COJHM BBICHIMX KapOOHOBBIX KHCIOT. Moroliue
CBOMCTBA MbUIA.

VYraesoawl. Knaccudukamus yriaeBogoB. Haxoknenue yriie BoJoB B npupojne. OyHKINN
VIJIEBOJOB B PACTUTEIbHBIX M JKUBOTHBIX opraHu3max. @ortocuHre3. [oko3a Kak
MpeCTaBUTENb  MOHOcaxapuaoB. Dusnueckne CBOWCTBAa  TJIIOKO3bL.  [JIIOKO3a  Kak
aJbJIErUIOCIUPT: peakiuu ¢ ruapokcuaoM Meau (I1I) m ammuauneiM pacTBOpoM okcuia cepedpa
(I). Bpoxkenue rir0K036I (MOJIOUHOKHUCIIOE U CIIUPTOBOE). 3HAUCHHE U TIPUMEHEHHUE TITFOKO3bI.

Caxapo3za. Caxapo3a Kak IpecTaBUTeNb aucaxapuaoB. ['maponus caxaposbsl. CBoiicTBa u
IIPUMEHEHHE CaXapo3bl.

IMosmcaxapuabl. Kpaxmai, nemnono3a U INIMKOIEH Kak IPEICTAaBUTENH IOJINCAXapUIOB.
Kpaxmai, nemnono3a ¥ TJIMKOT€H Kak OMOJOrMYecKHe MOJIMMEphl, UX CTpOoeHHe. XUMUYECKUe
CBOMCTBA Kpaxmalia U IeJUTI0JI03bl (TUAPOIIN3, KAUeCTBEHHAs! PEaKIMs ¢ HOJIOM Ha KpaxMmal U ee
IpUMEHEHHE JUIsl OOHapyKeHUs Kpaxmaja B MpoAykTax nutanus). [lpumenenue wu
OuoJsiornyeckas poJb NOJMCAXapUI0B.

Amunbl. CTpoeHME U CBOWCTBa aMHUHOB. AMHMHBI KaK OpraHH4eCKHE OCHOBAHMSL.
Oco0eHHOCTH aHWJIMHA U €r0 XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C COJSTHOW KHUCIOTOH H
OpomHOl BoJO#). Peakius ropenuss amuHoB. [lomyuenue amwHOB. [loiydeHue aHWIMHA 10
peakuuu H. H. 3unnna. [Ilpumenenne aMuHOB.

AMuHokucJa0Tbl. COCTaB M HOMEHKJIATypa aMMHOKUCIOT. [JIMLMH, ajaHuH, BaJMH,
LUCTEUH, CEpUH U (eHWITaJaHUH KaK IMPEICTaBUTEIN MPUPOIHBIX aMUHOKUCIOT. DU3ndyecKkue
CBOWCTBA AaMHMHOKHUCIOT. AMMHOKHCIOTHI Kak aMQOTEpHbIE OpPraHUYECKHE COCTUHECHUS
(B3auMozeiicTBUE ¢ mienouyaMu U kuciaoramu). [lentuanas cszp. OOpa3zoBaHue MOTUIEHTHIOB.
O6napyxenue O€JIKOB C TOMOIIBI0 KAaueCTBEHHBIX (LIBETHBIX) peakuuil. buonornyeckoe
3HAaYEHUE 0-aMUHOKHCIOT. O0acTH MPUMEHEHUsI aMUHOKHCIIOT.

Bbeakun kak mnpupoanbie Omomoammepbl. CoctaB u crpoeHue Oenkos. IlepBuuHas,
BTOpUYHAs, TPETHUYHAs M YETBEPTUYHAS CTPYKTyphl Oenka. XMMHUYECKHE CBOMCTBAa OEIKOB:
TUIPONU3, JIEHATypalus, ropeHue. buonorndeckue Qynkuuu OenkoB. [IpeBpamieHusi 0emkoB
MUY B OPTraHU3ME.

Nnentudukanusi opraHuv4ecKMX COeJMHEHHMH. ['eHeTMyeckas CBA3b MEXKIAYy KIacCaMu
OPraHUYEeCKUX COCUHEHUHN. THUIIbI XUMUYECKUX PEAKIIMN B OPraHUYECKOU XUMUHU.

Hemoncrpanuu. 1. Oxucnenue staHona B anplaeruia. 2. KauecTBeHHbIE peakIuu Ha
MHOToaTOMHbIe cUpThl. 3. PacTBopuMOCTh (eHosia B BOJE MpU OOBIYHOM TemmepaType U npu
HarpeBaHuu. 4. Ilonmyuenue ¢eHonsITa HATPHSL. 5. Ocaxnenue (QeHosa U3 pacTBopa
(deHonsATa HATPUS MOA JIEHCTBUEM YIIIeKHcIoro rasa. 6. KauecrBennole peakuuu Ha (peHoun. 7.
Peaknus «cepeOpsiHoro 3epkaia». 8. OkuciaeHue rioko3sl ruapokcuoM meau (II). 9.
KauectBennas peakuust Ha kpaxmain. 10. Peakuusa anwnuna ¢ 6pomHoit Bogoit. 11. Komnexius
aMMHOKHUCIIOT. 12. Jloka3aTenbCcTBO HamMuusl (YHKUMOHANBHBIX TIPYNIl B  pacTBOpax
amuHOkHcIOT. 13. PactBopenune u ocaxienue OenkoB. 14. liBeTHble peaxkuuu OenkoB. 15.
I'openne nTuubero nepa u MWEPCTIHON HUTH.

JlabopaTopHble onbIThI. 1. CBOWCTBA 3TUIIOBOTO CIIUPTA.
2. CsolicTBa rimuepusa. 3. CBOHCTBA YKCYCHOM KMCIIOTHI.
4. CoiicTBa O€H30MHOM KUCIOTHL. 5. ['Maponus acnupuHa.



6. CpoiicTBa riroko3sl. 7. L{BeTHbIE peakiuu OeKOB.
KouTtpoabsHas padora Ne 2. «Kucnopoa- n a3oTcopepKauiie OpraHu4ecKrue BEIIeCTBaY.

5. Beicokomousiekyasipabie BemecTsa (114)

ITonarue o nomumepax. MakpoMmoiieKyna, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH,
MoHoOMep. ['omononumepsl U conoauMepsl. [lonumepusanns U NOJIUKOHICHCAIUS KAK METObI
nosiyueHus: nosrMepoB. CoBpeMeHHbIE MOJUMEpPHbIE MaTepuaibl. [lmacTMacchl (MOJMATHIIEH,
MOJIUIIPONIUJICH,  TOJIUCTUPOJ,  MOJUBHUHMIXIIOPUI, ModMdTUIeHTepedTanar). BomokHa
IIPUPOJIHBIE, HCKYCCTBEHHBIE (8UCKO3a, alleTaTHOE BOJIOKHO) U CUHTETUYECKUE (KAallpOH, HAWUJIOH,
JaBCaH, cHnaHoexc, Jaukpa). Onactomepbl. Kaydyyk OpHpPOAHBIA U CHUHTETHYECKHIA.
Bynkanuszanus kayuyka. Pe3una u 300HHUT.

Hemoncrpanuu. 1. Komneknuu miactMace, 31aCTOMEPOB, BOJIOKOH. 2. 'openue
LEJUTYJION1a.

JlabopaTopHblie onbIThl. 1. OTHOLIEHHE CHHTETHUECKUX BOJIOKOH K PacTBOpaM KHUCJIOT U
LIEJI0YEH.

IpakTnyeckas padora Nel «Pacrno3HaBaHue riacTMacc»

IIpakTHyeckas padora Ne2 «PacrnozHaBaHue BOJIOKOH»

11 kace
1. BemiectBo (164)
CrpoeHnne BeniecTBa. BaxkHeime NOHATHS XUMUH:
aTOM, MOJIEKYyJa, OTHOCHTEJbHAs aTOMHAas Macca, OTHOCHTEJIbHas MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIIpHAsi Macca BelecTBa. [IpocTelie u cioxHble BelecTsa. MeTaisl u
HemeTaiibl. Heoprannyeckue ¥ opraHuyeckue BellecTBa. BemiecTBa MOJEKYISIPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

CoBpemeHHass Mojenb cTpoeHus aroma. Sapo atoma. Ilporonsl. Heittponsl. M3oTormbl
ATomHass opOurtanb. S-, p-, d-, f-opburanmu. CTpoeHHe 3IEKTPOHHBIX OO0OJOUYEK aToMa.
OnexkTpoHHass KoHpurypamusi atoma. OcHosHOe U 8030)HCOeHHble COCMOAHUAL  AMOMOS.
Krnaccudukanuss XUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-amemenThl). OCOOCHHOCTH CTPOCHUS
IHEPreTHYECKUX YPOBHEH aTOMOB (-3JI€MEHTOB.

[lepuonuueckas cucrema xumuueckux sjaemeHTOB [l M. Menneneesa. Ilepuoanmdeckuii
3akoH [[. . MenneneeBa. @usnueckuit cmoica llepuonnueckoro 3akona l. M. Menneneena.
[IpuuuHBl ¥ 3aKOHOMEPHOCTH W3MEHEHMsSI CBOMCTB 3JIEMEHTOB M MX COCIWHEHHH (BBICIIMX
OKCHJIOB M THIPOKCHJOB) HO mepuojaM u rpynnam Ilepuoauueckoil cucteMbl (Ha mpuMepe
AJIEMEHTOB MAJIbIX IEPUOAOB U TJIABHBIX MOATPYIIII).

DnekmpouHas npupooa Xumuieckou céa3u. INEKTPOOTPUIATEIBHOCTb. THUIIBI XUMUYECKON
CBs3W (KOBaJCHTHAs, MOHHAsI, MeTaJTn4eckas). KoBaneHTHas CBA3b (HEMOJSIpHAS U TIOJISIpHAs).
OOMeHHBIN M JOHOPHO-AKIENITOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHON cBsA3HM. VoHHas
CBS3b M MEXaHHU3M ee oOpasoBaHus. Mertamnuueckas cBs3b. Kpucraminyeckue u amopghHvie
BellecTBa. TWUMbl  KPUCTAIUIMYECKUX  PEIICTOK  (aTOMHas, MOJICKYJsipHas, HOHHAasi,
MeTainieckas). 3aBUCUMOCTh (PU3NYECKHUX CBOMCTB BEIIECTBA OT THUIA KPUCTAITHYECKOU
pemeTku. Bomopoanas cBsi3b. [IpnunHbel MHOr00Opas3ust BEIECTB.

PacTtBophl. PacTBOpHMOCTh TBEPABIX BEILECTB, KUJIKOCTEH M ra3oB B Boje. HachllieHHbIE,
HEHACBILIEHHBIE M TepechllieHHble pacTBOpbl. [loHsTHe o kpucramuioruaparax. CrnocoOsbl
BBIPAXKEHMSI KOHLEHTPAIMU pacTBOPOB. MaccoBas 0Ji1 paCTBOPEHHOTO BEIIECTBA.

Hucnepcuvie cucmemvi. Konnouonwvie pacmeopwi. Mcmumnnvie pacmeopwl. Bzsecu (cycnensuu
u omyavcuu). 3onu, cenu. dpgpexm Tunoans. Koaeyisyus. Cunepesuc. I[Ipumepst KOIIOUOHBIX
cucmem 8 NOBCEOHEGHOU HCU3HU.

DNEeKTPOIUTHYECKAs Jucconnanus. DIeKTponuTbl. MoHbl (kaTnoHbl U aHUOHBI). CTeneHb
nuccouuanuu. CuiabHbIE U cIadble AIEKTPOIUThI, 0COOEHHOCTh UX Auccouuanuu. OnpenencHue
BaYKHEHIIINX KJIACCOB HEOPTaHWYECKUX COCAMHEHUN (OKCHAOB, KHCIIOT, OCHOBAaHUM M COJIei) B
CBETE€ TEOPHM BJEKTPOJIUTUYECKOW aucconuanuu. Juccoumanus Bojbl. KucIoTHOCTH cpenbl



(kucnmoTHasi, HeWTpanpHast W IIeJIo4YHas cpena). Bomopomauslii mokaszatens. pH pacTtBopa kak
roKaszaTellb KHUCJIOTHOCTH cpenbl. WHaukaTtopel (yHHWBEPCATIbHBIM, JTaKMyC, METHJIOPAHXK W
benondranenn).

2. Xumnueckue peakuuu (194)

VYpaBHEHHs XMMHYECKHX PEAaKLMA U pacdeThl 10 HUM. PacdyeTr MOJIIpHON MacChl BEILECTBA.
Bbruuciienuss 1Mo XUMHYECKMM YpaBHEHHMSM KOJIMYECTBA, OOBEMa, MacChl BELIECTBAa IO
KOJINYECTBY, 00bEMY, MAaCCE pearecHTOB WU MPOJYKTOB PEaKIHH.

XuMu4eckue peakuuu. ['oMOreHHble U reTeporeHHble peakuuu. CKOpOCTh peakuuu, ee
3aBUCUMOCTh OT PAa3JIUYHBIX (AKTOPOB: HPUPOABI PEArMpYIOLIMX BEIECTB, KOHLEHTpalUu
pearupyoomux BEIIECTB, TEMIIEpaTyphl, IUIOMAAM PEAKIMOHHONW IOBEPXHOCTH, HAIUYUS
karanusaropa. Katanms. Posb kaTaan3aTopoB B IPUPOAE U MPOMBIIIIEHHOM IIPOU3BOCTBE.

OObpatuMocTh peaknuid. XMMHYECKOE paBHOBECHE M €ro CMEIIEHHE I0J JeWCTBUEM
pa3nuuHbIX (aKTOpOB (KOHLEHTpALUs pPEeareHTOB WJIM TPOAYKTOB peaKIMH, JaBIICHUE,
TemmepaTypa) Uil CO3[JaHHs ONTHUMAJbHBIX YCIOBUH NPOTEKAHHS XUMHUYECKUX IPOLIECCOB.
[Tpunmun Jle HlaTense.

Peakiun B pacTBOpax »JEKTpPONUTOB. Peakuuum MOHHOTO oOMeHa. YCIIOBHUS NMPOTEKaHUS
peakuuii HoHHOro oOMeHa. KauectBeHnnsle peakiuu. [lonstue 06 aHaTUTUUECKON XUMUHU.

I'mpponus coneit. I'maponns nmo KaTHOHY, 10 aHUOHY, IO KaTUOHY M IO aHHMOHY. Peakius
cpeabl BOAHBIX PacTBOPOB cosieil. OOpaTuMblii U HEOOpPATUMBIM THUAPOIU3 cojiel. 3HaueHue
THJIPOJIH3a B OMOJIOTHYECKUX OOMEHHBIX MpOLeccax.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakluu. lIporeccsl OKUCIIEHHS U BOCCTAHOBIICHHMS.
Oxucaurens ¥ BOCCTAaHOBUTENb. TUIIMYHBIE OKUCIHUTENW M BOCCTAHOBUTENH. [ anbeanuueckue
anemenmol U akkymyaamopwvl. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE pEaKLUUU B IPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U JKU3HENEATEIBHOCTH OPraHU3MOB. DJIEKTPOJIU3 PAaCTBOPOB H
paciuiaBoB. [ [ppuMeHenue 31eKTpoan3a B IPOMBILIUIEHHOCTH.

Jemounctpauuu. 1. Paznuunsie ¢opmbr [leprnonuueckoii cuctemsl JI. . Menneneena. 2.
[Tonyyenne u mnepexpuctammzanus uomuna ceuHua (II) («3omotoit moxnaey»). 3. Dddekr
Tunpansa. 4. DJIEKTPONPOBOJHOCTH PACTBOPOB JJEKTPOJMTOB. 5. 3aBUCUMOCTh CTEIEHU
JIEKTPOJIUTUYECKON JMCCOIMAlMM  YKCYCHOM KHCJIOTBI OT pa30aBieHHs pacTBopa. O.
Onpenenenyrie KUCIOTHOCTH CPEllbl ¢ MOMOIIBIO YHUBEpCAJIbHOrO HMHAUKaTopa. 7. IIpumepbl
peakiuii MOHHOro oOMeHa, MIyLIMX ¢ oOpa3oBaHMEM OcCajka, raza wid Boabl. 8. ['muponus
coinel. 9. MenHO-UIMHKOBBIM TajdbBaHUYECKUH AeMeHT. 10. 3aBUCUMOCTh CKOPOCTU PEAKIUU
OT NPUPOABI BELIECTB HA IPUMEPE B3aUMOJIEHCTBUS PACTBOPOB Pa3JIMYHBIX KUCIOT OJMHAKOBOMN
KOHIIEHTPAallMl C OJMHAKOBBIMU KyCOUKaMu (IpaHy/laMu) LMHKAa M OJMHAKOBBIX KYCOUYKOB
pa3HbIX METAJJIOB (MarHus, LIMHKA, YKEJe3a) C paCTBOPOM COJISTHOM KHMCIOTHL. 11. 3aBUCUMOCTB
CKOPOCTH pE€akIUU OT KOHICHTPAlMM PEarupyrolux BEUNIECTB M TEMIEPATypbl HAa IPHUMEpeE
B3aUMOJICHCTBHSI PACTBOPOB CEPHON KHCIIOTBHI C PAacTBOPaMHM THOCYNb(ara HATpHUs Pa3IUUHON
KOHIIEHTpallUM W TeMIeparyphl. 12. 3aBUCMMOCTh CKOPOCTHM pEaKIMU OT KaTajlu3aTopa Ha
IIpUMEpE Pa3IOKEHUsI MEPOKCUAA BOJOPOAA C IOMOIIBI0 HEOPraHWYECKUX KaTalu3aTOpPOB U
HIPUPOIHBIX O0BEKTOB, COAECPIKALIMX KaTa Ja3y.

JlabopaTopuble onbiThl. 1. Bopmopoansiii mnokasarens. 2. IIpuzHaku mnpoTekaHus
XUMUYECKUX peaknuid. 3. YCIOBHs MPOTEKaHUs peakinuii noHHOTO oOMeHa. 4. KauecTtBeHHBIC
peakuuu. 5. OKUCIUTEIBbHO-BOCCTAHOBUTEbHBIE peakUU. 6. CKOPOCTb XUMUYECKON PEAKLUHU.
7. XUMHYECKOE paBHOBECHE.

IIpakTHyeckas padoraNel «PenieHne >KCIEpUMEHTANBHBIX 33Ja4 [0 TEME XUMHYECKHE
peakuum»

KonTpoabnas padora Ne 1 «BemiecTBo. XUMHUYECKHE PEAKIII.

3. Heoprannueckasi xummus (124)
Knaccudukanus HeopraHU4eCKux BEIIECTB.



IIpocTteie BemecTBa — HeMmeTauibl. DuU3MUecKHe CBONCTBA HEMETAIUIOB. AJIJIOTPOIHA.
XHUMUYECKUE CBOICTBa HEMETAIIOB Ha puMepe TaJIOTEHOB.
OKHCIUTENBPHO-BOCCTAHOBUTENBHBIE CBOMCTBA BOJOPO/IA, KMCIOPO/A, TaJOr€HOB, CEphl, a30Ta,
docdopa, yriepona, kpemHus. BzaumoneilicTBue ¢ MeTalsIaMH, BOJOPOAOM U JIPYTUMH
HeMmetaulamMu. Hemertamnbl kak TunuyHble okuciauTenud. (CBOHCTBA HEMETAJJIOB  Kak
BOCCTAHOBUTEJEH.

[Ipocteie BemectBa — Metamuibl. [lonoxxkenue wmertamioB B Ilepuonnueckoil cucrteme.
®dusnueckue cBoiicTBa Metaiios. OOuue cBoiicTBa MeTaiioB. CrutaBel. XMMHUYECKHE CBOICTBA
MeTa/uioB. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE CBOIMCTBa METAJUIOB TJABHBIX M MOOOYHBIX
noarpynn (Meab, kene3o). BzaumoneicTBue MeTamioB ¢ HEMETalJIaMH, BOJOH, KHCIOTaMU U
pacTBopaMu coJiel. DIeKTpOXUMHUYECKUM psan HampsbkeHuid metamioB H. A. Bekerosa (psia
CTaH/IapTHBIX JIEKTPOAHBIX MOTEHIIMANIOB). OKpacka MIaMeH! COeJUHEHUSIMH METAJUIOB.

Koppo3usi MeramioB Kak OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIN Iponecc. Buasl koppo3um.
Crioco0pl 3a1IUThl METAIIIOB OT KOPPO3HH.

Mertammer B npupojne. Ilonydenue wmetamioB. Mertamutyprus. YepHas ©  1BETHas
MeTtautyprus. [Ipon3BoacTBO UyyryHa, aroMUHUS.

JMemoncTpamuu. 1. B3aumoneiictBue OpOMHON BOJABI C HOAWIOM Kajusl. 2.
B3aumopeiictBue amroMuHUS ¢ HOAOM. 3. B3aumozneicTBue Meau ¢ KOHLUEHTPUPOBAHHOM
A30THOM KUCIIOTOM. 4. ATTFOMOTEPMHUS.

JlabopaTopHble onbIThI. 1. O3HaKOMIJIEHHE CO CBOMCTBAMHU HEMETAJIOB.

IIpakTuyeckasi padora Ne2 «IlomydeHne MeaHOTO Kymmopocay

4. Hay4Hble 0CHOBbI XMMHUY€eCKOro npousBoactna (104)

Hayunble mnpuHIOMIBL OpraHM3alid XUMHUYECKOrO0 IIpOU3BOACTBA. IIpom3BoaCTBO cepHOU
KHCJIOTHI.

Xumust ¥ 3Hepretuka. IIpupoaHble UCTOUHUKHM yrieBogoponoB. Hedrts, ee coctaB u
nepepabotka. Ileperonka um kpekuHr HedTtn. Hedrempomyktel. IloHsTHE 0 mnmponmze u
pudopmunre. OkraHoBoe yuciio 6eHzuHa. OXpaHa oKpysKaroliel cpesl npu HedrenepepaboTke
U TpaHCTIOPTUPOBKE HedTernpoaykToB. [IpupoaHbIii 1 MOMyTHBIN HE(TSIHOW Ta3bl, HX COCTaB U
ucrosib3oBaHue. TorMBo, ero BUAbl. TBepible BUbI TOIIMBA: APEBECUHA, IPEBECHBIN, OyphIi
Y KaMEHHBIN yroiib, TOpd. AbTepHATUBHBIE UICTOYHUKHU SHEPTUH.

5. Xumus B xu3Hu 1 o0mectBe (114)

XuMmus u 310poBbe. XuMus nuiu. PanmonansHoe nuranue. /luwegvlie 0006asKu.

JlexapcTBeHHble cpejcTBa. IloHsATHe O QapMmaneBTHYeCKOW XUMHUH U (PapMaKOJIOTHH.
JlekapcTBa: TMPOTUBOBOCHATUTENbHBIE  (Cylb(aHWIAMUAHBIE TpemnapaTbl, AHTHOMOTHKH),
aHAJIbI'€TUKM HEHApKOTHUYECKHEe (ACHUpPUH, aHAJIbIMH, IapaleramMoll) U HapKOTHYECKHE,
BSUKYILIME CPEJCTBA, cTepoujHble. ['opMOHBL. DEepMEHThl, BUTAMUHBI, MUHEPAJIbHBIE BOJBIL.
[TpoOnemsbl, cBA3aHHbIE C MPUMEHEHUEM JIEKaPCTBEHHBIX IpenapatoB. BpenHble MPUBBIUKK U
(bakTopsl, pazpylaroire 310poBbe (KypeHHe, yHoTpeOIeHne aaKorois, HAPKOMAaHUS).

Kocmernueckue u napgpromepHbie CpeacTBa.

boitoBass xumus. Moroume u uuctdimue cpeactBa. Mbuio. CTHpaibHbIE MOPOIIKH.
Ot6emuBatenu. CpeacTBa JIUYHON THUTHEHBI. Cpedcmea O0pvbObl ¢ ObIMOBLIMU HACEKOMBIMU.
penennenmyl, unHcekmuyuowl. IlpaBuima Oe3omacHOM pabOTBI C €IKUMH, TOPIOYUMH H
TOKCUYHBIMH BELLIECTBAMH, CPEICTBAMU OBITOBON XUMMH.

Xumust B crpoutensctBe. [mmc. M3Bects. llement. beron. Ilogbop onTuManbHBIX
CTPOMTENBbHBIX MaTEpUaIOB B IPAKTUUECKOH IESITENIbHOCTH YeJIOBEKA.

Xumusi B CEIbCKOM Xo3siiicTBe. MuHepasibHble M opraHuudeckue ynoOpenus. Cpencra
3aILUTHI PACTCHUM.

Heoprannueckne matepuansl. CTEKIIO U KEpaMUKa.

ITurMeHThI U KpacKH.



XuMus U SKOJIOrus. XUMUYECKOE 3arpsi3HEHHUE OKPYKAIOLIEH CpelIbl U €r0 IOCIEICTBHUSA.
Oxpana rugpocdepsl, Mo4Bbl, aTMOChepsl, GIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3eeHas XUMUSL.

Metonbl HaydHOTO MO3HaHMA. McTouHMKM XuMudeckoil nHpopmanuu. [louck nadopmarmm
[0 Ha3BaHWIM, WIEHTU(DUKaTOpaM, CTPYKTypHbIM Qopmynam. Habmronenue, onucanue,
n3Mepenue, runore3a. Ilouck 3akoHomepHocTed. Hayunblil skcnepumeHnT. MoaenupoBaHue
XMMHMYECKHX IPOLECCOB M SIBICHUM, XUMHYECKHM AaHAIM3 W CUHTE3 KaK METOJIbl HAY4YHOIO
ITO3HAHMS.

KonTpoabnas padora Ne2 «Heopranuyeckas Xumusi.

HayuHble 0CHOBBI XUMHUYECKOTO IIPOU3BOICTBAY.

TemaTH4eckoe IJIAHUPOBAHUEC

Paznen 10 kaace (u) | 11 kaace (4)
BBenenue 1

OCHOBHBIE TOHSITUSI OPTAaHUYECKON XUMHUH 7

VYTI1eBOIOPOIBI 15

Kucnopon- u a3oTconepxkaiiyre OpraHnuecKre BeIecTra 34
BricokoMOJIEKyISIpHBIE BENIECTBA 11

BemectBo 16
XUMHYECKUE PeaKnuu 19
Heoprannueckas xumust 12
HayuHble 0CHOBBI XUMUYECKOTO MPOU3BOJICTBA 10
XUMHSA B )KU3HU U 0OIIECTBE 11
Hroro 68 68

Y4eOHO-MeTOAMYECKOE OOecrieueHue 00pa30BaTeIbHOM eI TeJIbHOCTH

1. Xwumus. ba3oBsiii ypoBenb. 10 kmacc. YueOHUK ¢ AIEKTPOHHBIM MPHIOKEHUEM (aBTOPHI
B. B. Epemun, H. E. Ky3pmenko, B. . Tepenun, A. A. JIpo3znos, B. B. Jlynun).

2. Xwumwus. ba3oBblit ypoBeHb. 11 kimacc. Y4eOHUK € 3JEKTPOHHBIM MPUTIOKEHUEM (aBTOPHI
B. B. Epemun, H. E. Ky3bmenko, A. A. JIpo3znos, B. B. Jlynun).

3. Pabouas mporpamma ydeOHOro mnpeamera «XuMus» Ha 0a30BOM YPOBHE CPEIHETO
oOuiero oopazosanus k YMK no xumuu B. B. Epemuna,
H. E. Ky3pmenko, B. U. Tepenuna, A. A. [po3nosa, B. B. Jlynuna u meroguueckue
pekoMeHaanuu no ee cocrtasieHuto (aBropel B. B. Epemun, A. A. [pozgos, U. B.
Epemuna, 3. FO. Kepumos).

4. Meroauueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmeHko,
B. U. Tepenuna, A. A. Jlpo3nosa, B. B. Jlynuna «Xumus. ba3zossiii yposenb. 10 kinace»
(aBTops! B. B. Epemun, B. 1. MaxoHuHa,

O. 1O. Cumonoga, U. B. Epemuna, A. A. /Ipo3nos, 3. 0. Kepumos).

5. Meroanueckoe nmocodbue k yueonuky B. B. Epemuna, H. E. Ky3smenko,
A. A. lpo3noBa, B. B. Jlynuna «Xumus. bazossiit yposens. 11 kmaccy (aBtopsl B. B.
Epemun, B. 1. Maxonuna, O. FO. CumonoBa,
. B. Epemuna, A. A. [Ipo3nos, 3. FO. Kepumos).

6. KoHTponpHO-U3MepUTENbHBIC MaTepuasibl. XuMus. 10 kmacc
E.H. CtpenpaukoBa

7. KoHTposbHO-U3MepuUTeabHbIe MaTepualibl. Xumus. 11 kimace
E.H. Ctpenpaukosa, H.I1. Tpoery6osa

8. Mapmanosa I'.JI. CoopHHK aBTOPCKHX 3a1a4 mo xumuu. 8-11 kiacc.

9. A.A. PynakoBa COOpHHMK 5K3aMEHAIIMOHHBIX 3a/ay MO XHMHH C PEIICHUSMU IS
OAroTOBKH K cmaue OI'D u EI'D.



10. KonTponbHbIie U TpoBepouHbie paboThl Mo xuMuu 8 kiacc O.C ['abpuensu
11. KouTponbHble 1 mpoBepouHble padboTsl o xumuu 1 1kmacc O.C I'abpuensn

HNuTepHeT pecypcbl

1. Xumusa. O0pa3oBaTe/bHbI AT IS IIKOJIbHUKOB - DJEKTPOHHBIM Y4eOHUK IO
xumuu. O4YeHb NOJIE3HBIM MHOTOYPOBHEBBINM MaTepuall, aBTop - A.B. ManyiinoB, BUIHBII
nenaror u3 HoBocuGupcka. Teoperumdeckuii marepuasn NOJAaH CBEXO U HHTEPECHO,
COIPOBOXKAAETCS PUCYHKAMH, 3aJa4aMHt, CIIPABOYHBIMU TaHHBIMH.

2. Jlns yuwrtened M YYCHUKOB - YPOKH IO XMMHH. MaTepuaj, KOTOPBI OyJIeT Moie3eH
yYCHHKaM, WU YUUTENIsIM: (DaKTHUYECKH 3TO OIOpHBbIE KOHCIEKTHl MO XUMHH. JlaHbI
MIpUMEpPHBIE BapHAHThl KOHTPOJIBbHBIX PaloT, JIOTIOJIHUTEIIbHBIE NHTEPECHBIE
CBE/ICHUS. (AaBTOP - MOCKOBCKHI yUUTENh
J1.B. Bonotos).

MarepuajibHO-TeXHHYECKOe o0ecredeHue 00pa3oBaTe/IbHOM eI TeJIbHOCTH

OcHamenne kabuHeTa XMMHUU 00IIe00pa30BaTeIbHON OpTaHU3aluN MPOBOJIAT B
cootBeTcTBUH ¢ TpeboBanusamu CanlluH 2.4.2.2821-10
«CaHUTapHO-3TUIEMHOJIOTHYECKHEe TpeOOBaHUS K YCIOBHSIM M OpraHu3aliid  OOydeHHUs B
00111€00pa30BaTENbHBIX YUPEKICHUSAX», HCIOIB3Ys 00OpYAOBaHUE, MOCOOUS M PEAKTUBBHI B
COOTBETCTBHUH C TPEOOBAHUSIMU K OCHAIIICHUIO 00pa30BaTeILHOTO MpPOoIIecca M0 XUMHH.

Jis ocymecTBieHus: 00pa3oBaTeNbHOTO IMpoliecca MO XUMHHM HEOOXOIMMO Cleayroliee
yaeOHOe 000pyaOBaHHUE.

IIpn6opsl, HA00PBI XMMHYECKOH MOCYABI ¢ IPHHAANEeKHOCTAMH. OHY  TIOJpa3AeIIAIOTCA
Ha JIEMOHCTPAallMOHHBIE TpPUOOpPHl H UX JabopaTOpHbIE aHAJIOrW, HAOOpBI  JUIs
JIEMOHCTPALIMOHHBIX OIBITOB M HaOOpPHI Ul ITPOBEIECHUS 71a00paTOpHBIX padoT 1o
XUMHH, KOTOPBIE BBAAIOTCS Ha KaXKIbIM CTOJI M, KaK MPaBWJIO, KOMIUIEKTYIOTCS Pa3JaTOYHBIM
noTkoM. M3mepurtenbHble IpuOOphl:  BECHI, TEPMOMETPHI, APEOMETPHI, a TAK)KE CHUPTOBKH,
IPOOUPOYHbIE HarpeBaTelu, JIEKTPUUECKUE J1a00paTOPHbIE IUIMTKH, CYIIMWIbHbBIE MKa(bl U Ap.

Xumuyeckue peakTuBbl. B ceronnsmHeil oOpa3oBaTeiabHONW MNpakTHKE A ynoOcTBa
UCIOJIb30BAaHUSl XMMHUYECKHE PEaKTUBbI OOBEIMHEHbI B HAOOpHI B COOTBETCTBUM C
TEMaTUKON JabopaTopHBIX paboOT, MPEeayCMOTPEHHBIX MPUMEpPHO mporpammoi. Macca
Ka)KJ0r0 peakTuBa B HAOOpe U CTENEeHb €r0 XMMUYECKOW YHCTOTHI COOTBETCTBYIOT U 3a/1adam
oTpeeNieHHONW 1abopaTopHOi padoThl, U  TOAOBON MOTPEOHOCTH B HEM /i pabOTHI ¢ OJHOMN
napasienblo.

Hartypanbhble 00bekThl. K HaTypanbHbIM 00bEKTaM, HEOOXOAUMBIM JJI U3YUYEHUST XUMHH,
OTHOCST pa3iuuHble Koyuekuuu. Kosuiekuuu, npeaycMOTpeHHbIE IIKOIbHON MPOrpamMMON,
MO3BOJIIOT MO3HAKOMUTH IIKOJILHUKOB C OCHOBHBIMH BHIaMH MUHEPAJIOB, OJIE3HBIX
HCKOIIa€MBIX, TOPHBIX MTOPO/, MUHEpaIbHBIX YIOOPEHUH, HATIISAIHO MTPEACTABUTh MPOTYKThI
Pa3NUYHbIX XUMUYECKUX MPOU3BOJCTB — IJIACTMACCHI, KayYyKH, CHHTETUYECKHE BOJIOKHA,
MPOAYKTHI NepepaboTKH HEPTH U KAMEHHOTO YTJIsi, METAJIJIBl U CIJIaBBl HA MX OCHOBE.
Konnexuy mo3BoNSIOT yJaluMcsl HArJISHO MO3HAKOMUTBCS € ATUMU oObekTamu. OcoOeHHO
MHTEPECHBI KOJIJIEKLIUU, KOTOPbIE MO3BOJISIIOT HE TOJIBKO PacCMOTPETh BHEUIHUM BUJ BEIIECTB,
HO M O3HAKOMMTHCA C MX XMMHYECKHMH CBOMCTBaMH. Takue KOJIJIEKIUH YKOMILJIEKTOBaHbI
CHeHaIbHBIMHM 00pa3liaMH, KOTOPbIE UCTIONb3YIOTCS JIJIsl XUMUYECKOTO aHaIn3a.

Mopenin u  makerbl. OObEMHBIE MOJEIM TOMOTAalOT MPEJICTAaBUTh  CTPYKTYPbI
KPUCTAINIMYECKUX PEIIETOK Pa3IMYHbIX BEIIECTB U Mojekya. Kak mpasuio, KaOuHeT
XUMHH OCHAIAIOT KPUCTANIMYECKUMU pellleTKaMy ajiMasa, rpaduTa, >Kenes3a, Melu M XJIopuaa
HaTpusa. Hapsiny ¢ roToBBIMH MOJAENSMU CYIIECTBYIOT HAOOpbl aTOMOB JUIsl COCTaBJICHHS
HIapOCTEPKHEBBIX MoJieneit Monekyn. K atomy Tumy 060py1oBaHus TaKKe OTHOCATCS U MaKeThl

Pa3IUYHBIX YCTAaHOBOK, MPUMEHSIEMbIX B XUMUYECKOM MPOMBIIIJICHHOCTH, HAITPUMEP
MakeT JJOMEHHOI Me4H, MaKeT KOJIOHHBI I CUHTE3a aMMHUaKa u Jip.
JKpaHHO-3BYKOBbIE cpeacTBa 00yueHuss. K HUM OTHOCAT cpencTBa 00y4eHusl,

Tpe6YIOIJ_II/Ie HUCMOJIb30BaHMS CHEIUATbHON alrmnapaTypbl AJid NpCaAbABICHHUA 3aJ10KEHHOU
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B HMX YyueOHOW HH(OpMaIKU. DKPaHHO-3BYKOBBIE IOCOOHUS pa3lessioTcs Ha JBE TIpYIIIbL:
CTaTU4YHblE M JuHAMHU4Hble. K CTaTMUHBIM OTHOCATCSA AMA(QUIBMBI, AMAMNO3UTUBBI (ClIali[bl),
€AMHUYHBbIE TpaHCHAapaHThl [UIsl rpadonpoekTopa. JMHAMUYHBIMU 3KpPaHHO-3BYKOBBIMHU
MOCOOUSAMU SIBJISIFOTCSL KUHO- M BUJICO(PUIBMBI, MYJIbT()PUIBMBI.

ITeuaTnbie cpeacrBa o0ydenms. K a3Toil rpymnme oOopynoBaHUS OTHOCATCS TaOJIUIBL,
rpaduKy, TUarpaMMbl, CX€Mbl, 3CKHU3bl, PUCYHKH, (oTOorpaduu, MOPTPETHI BBIIAIOLINXCS
YUEHBIX-XMMHUKOB. B mpouecce o0ydyeHuss XuMuu UCTIOJB3YIOTCS TAaOIMIIBI TOCTOSTHHOTO
skcrionnpoBanus: «llepuonnyeckas cuUcTeMa XUMHYeCKux demeHToB . M. Menneneesay,
«Tabmuma pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM M coyiei», «DIEKTPOXUMHUYECKUH Pl
HaPsSKEHUN METaJUIOB» U Jip. B Takux Tabiuiax MUCroyib3yeTcss XUMUYeCcKas CUMBOJIMKA
— 0COOBIN XUMUYECKUH SI3bIK, TO3BOJISIONINN BBIPa3UTh COCTAB, CTPOCHUE U IIPEBPALCHHUS
BEILECTB.

Cucrema onleHUBaAHHMS M KOHTPOJIS
Kputepun onieHUBaHNs YCTHBIX OTBETOB M MHUCbMEHHBIX Pa0OT MO0 XUMUH.
Pesynbpratel 0O0y4eHHsS] XUMUHU JOJDKHBI COOTBETCTBOBaTH OOIIMM 3ajJadaM MpeAMeTa |
TpeOOBAHUSIM K €T0 YCBOCHUIO.
Pe3ynbpraTthl 0OyueHUs] OIEHHUBAIOTCS MO MATHOATEHOW cucTteMe. [Ipu OIeHKe yYUTHIBAIOTCS
CJIelyIoIlIre KayeCTBEHHbIE TTOKA3aTEIN OTBETOB:
* rIyOWHA (COOTBETCTBUE H3YYECHHBIM TEOPETHICCKIM O0O0OIIICHUSIM);
*0CO3HAHHOCTH (COOTBETCTBHE TPeOyeMbIM B MpPOTrpaMMe YMEHHUSM MPUMEHSTH MOJYyYCHHYIO
UHPOPMAIIHIO);
*TIOJTHOTA (COOTBETCTBHUE 00BEMY ITPOrpaMMbl K HH(POPMAIINK YICOHUKA).
[Tpu o1ieHKEe YYUTHIBAIOTCS YUCIIO M XapaKTep OMMUOOK (CYIIeCTBEHHBIC WM HECYIIIECTBCHHEIE).
CyiiecTBeHHbIE OIIMOKK CBSI3aHBI C HEJOCTATOYHOM TIyOMHOM M OCO3HAHHOCTHIO OTBETA
(HampuMep, YUEHUK HEMTPABIWIIBHO YKa3aJl OCHOBHBIC MIPU3HAKY IOHSATHH, SIBJICHHU, XapaKTepHBIC
CBOICTBA BEIECTB, HEMIPABUIBHO CHOPMYIUPOBAT 3aKOH, MPABUIIO U T.J. UJIU YYEHUK HE CMOT
MIPUMCHHUTH TEOPETUYCCKUE 3HAHMS JJII OOBSICHEHUS W TMPEICKa3aHUs SBICHUH, YCTAaHOBJICHUU
MIPUYUHHO-CJIEICTBEHHBIX CBA3EH, CpaBHEHUS U KIIACCU(UKALIUY SBICHUH U T. I1.).
HecymecTBeHHBIC OMMOKHA OTPECIIAIOTCS HETIOJIHOTONW OTBEeTa (HAmpuMep, VITYIICHHE U3 BUIA
Kakoro-aubo HexapakTepHoro ¢akra Mpu OMHCAHWM BEIIecTBa, mpoiecca). K HUM MOXHO
OTHECTH OTOBOPKH, OIUCKH, JTOMYIICHHBIC 10 HEBHUMATEIHLHOCTH (HAIpUMEp, Ha JBa U Ooliee
ypaBHEHUH peakiuil B MOJHOM HOHHOM BHUJE JOMYIIeHa OJHA OMMOKa B 0003HAYCHHUH 3apsia
HOHA).
Pe3yabTaThl 00yueHHsl NPOBEPSIOTCS B Ipolecce YCTHBIX M MNHCbMEHHBIX OTBETOB
yUalIuxcs, a TAaK:Ke NP BHINOJHEHUH MU XUMHYECKOTr0 IKCIIePUMEHTA.
OreHka ycTHOTO OTBETA
OrteHKa «5»:
* OTBET MOJHBIN U MPaBUIHHBINA HA OCHOBAHUH U3yYCHHBIX TEOPHUIL;
* MaTepuall M3J0KEH B OMPEIEJICHHON JIOTHUYECKOW IOCIEeI0BATEIbHOCTH, JUTEPATyPHBIM
SI3BIKOM;
* OTBET CAMOCTOSITEIIbHBIM.
Ouenka «4»:
* OTBET MOJIHBIM W MPABUJIbHBIA HA OCHOBAHUM U3YYEHHBIX TEOPHIL;
* MaTepHal U3JI0KEH B OINPEACICHHON JIOTUYECKOM MOCIe0BATEIbHOCTH, IPU 3TOM JOMYIICHbI
JIBE-TPU HECYIIECTBEHHbIE OIINOKH, UCIIPABJICHHbIE 110 TPEOOBAHUIO YUUTEJIS.
Ouenka «3»:
* OTBET IOJHBIA, HO MPU 3TOM JOIYIIEHAa CYIIECTBEHHAs OIIMOKAa WM OTBET HEIOJIHBIMH,
HECBSA3HBIN.
OneHka «2»:
* TpU OTBETe OOHAPY)KCHO HEMOHMMAHHUE YYallUMCS OCHOBHOTO COJCpKAaHHUS Y4eOHOTO
MaTtepuasa Win JONYIEHbl CYyIECTBEHHbIE OINOKH, KOTOPbIE yUYaIIUNWCsS HE MOXET UCIPaBUTh
MIPY HABOSIIMX BOMPOCAX YUUTEIIS.



OueHka MMCbMEHHBIX Pa0OT U IKCIEPUMEHTAIBHBIX YMeHUit

OreHKa CTaBUTCS HA OCHOBAaHUH HAOIIOICHUS 32 YIAIIMMUCS M IMUCbMEHHOTO OTYeTa 3a paboTy.
Ouenka «5»:

* paboTa BBINOJIHEHA MOJHOCTHIO U MTPABHIIBHO, ClIeTaHbl PAaBUIbHbIE HAOIIOIEHUS U BHIBOJIBI;

* OKCIEPUMEHT OCYIIECTBIICH MO TUIAHY C YY4ETOM TEXHUKH 0€30MacHOCTH U MPaBHI PaOOTHI C
BEIIECTBAMH U 000PYIOBaHUEM;

* IPOSIBJICHBI OPTraHU3aIMOHHO-TPYIOBbIE YMEHUS (IOAACPKUBAIOTCS YUCTOTA pabodero Mecra u
MOPAZIOK Ha CTOJIE, SKOHOMHO UCIIOJIb3YIOTCS PEaKTUBBI).

Oruenka «4»:

* paboTa BBINOJIHEHA NMPaBUIBHO, CIEJaHbl IPABUIbHBIE HAOIIOJACHHUS U BBIBOJBI, HO MIPU 3TOM
IKCIIEPUMEHT MPOBEJICH HE MOJTHOCTHIO MIIU JOMYIIEHBI HECYIIECTBEHHBIE OMMUOKH B paboTe ¢
BEIECTBAMHU U 000pYI0BaHEM

Ouenka «3»:

* pa0oTa BBINOJHEHA MPAaBUILHO HE MEHEE YeM HAIOJIOBUHY WJIM JOMYIIEHA CYIIECTBEHHAs
omnOKa B X0JI€ IKCIIEPUMEHTA, B OOBACHEHUH, B OPOPMIICHHH PaOOThI, B COOIIOACHUH MTPABUI
TEXHUKH 0€30MacHOCTH TPH paboTe C BEIIECTBAMH U 00OpYIOBaHHMEM, KOTOpas MUCIPaBIISETCS
10 TPEOOBAHUIO YUUTEIIS.

OrneHka «2»:

* JOMyIIEHBI aBe (M OoJee) CYIIeCTBEHHbBIE OMMOKH B XOJE¢ JKCIIEPUMEHTa, B OOBSICHECHUU, B
opopmiieHnn pPabOThI, B COOJIOJICHWM TIPaBUJI TEXHUKH OCE30MacHOCTH TIpuU pabdoTe ¢
BEIIECTBAMH U 000PYIOBaHUEM, KOTOPHIE YUAIIUNCS HE MOXKET HCIIPABUTH TaXKe 10 TPEOOBAHUIO
YUUTEIS.

OueHka ymeHuil pelmiaTh IKCIEPUMEHTAJbHbBIE 3212491

OrneHka «5»:

* [IJIaH PEIICHHS COCTABIICH MPABUIIBHO;

* IPaBHJILHO OCYIIECTBIICH MOI00P XUMHUYECKUX PEaKTUBOB U 000PYIOBaHUS;

* JJaHO MOJIHOE OOBSICHEHNE U CAETIAHBI BLIBOIEI.

OrneHka «4»:

* [IJIaH PEIICHHS COCTABIICH MPABUIIBHO;

* TPABWIBHO OCYIIECTBICH MOAOOP XMMHYECKHX PEAKTUBOM U OOOpYAOBaHHS, MPH ITOM
JIOTIYIIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIMOOK B 00BSICHEHNUHU U BHIBOJAX.

OrteHka «3»:

* [IJIaH PEICHHsI COCTABIICH MPABHUIIBHO;

'HpaBI/IJ'II)HO OCYI].[@CTBJ'ICH HO)I60p XUMHUYCCKUX peaKTI/IBOB 158 O60py,}IOBaHI/I$I, HO HOHYHIeHa
CyIIECTBeHHas OIrOKa B OObSICHEHUU U BBIBOJAX.

OrteHka «2»:

* JOmyIIeHbl 1Be (1 Oosiee) ommMOKM B TJIaHE PEIICHUs, B MOAOOPEe XUMUYECKUX PEaKTHBOB U
000opyn0oBaHus, B 00OBSICHEHUN U BBIBOIAX.

OueHka yMeHH# peliaTh pacyeTHbIE 3aa4u

Onenka «5»:

* B JIOTHYECKOM pACCYXICHHU W PEIICHUH HET OMMOOK, 3ajladya peIieHa paldoHATbHBIM
CIIOCOOOM.

OneHka «4»:

*B JIOTHYECKOM PACCYXKICHHHM W PEIICHWU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajJada pelieHa
HepalMoHaIbHBIM CIIOCOOOM WJTU JOIYIICHOHE 00JIee IBYX HECYIIECTBEHHBIX OIMIMOOK.

Onenka «3»:

*B JIOTMUECKOM PACCYXXICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIESCTBEHHAs
OIMOKa B MAaTEMAaTHYECKUX pacueTax.

OneHka «2»:

*HIMEIOTCS CYIIECTBEHHBIC OIIMOKH B JIOTUYECKOM PACCYKIICHUU U B PEIICHUH.



OneHka nMcbMeHHBIX KOHTPOJbHBIX paﬁoT

OueHka «5»:

*OTBET MOJHBIA U HpaBI/IJ'H)Hblf/'I, BO3MOXHa HECYHICCTBCHHAA OIIMOKa.

OueHka «4»:

*OTBET HEITOJIHEIN HIIN AOMYHICHO HE 0onee JABYX HECYIICCTBCHHBIX OIIINOOK.

OueHka «3»:

*paboTa BBINOJIHEHA HE MEHEE YeM HAIloJIOBUHY, JOMYIIEHA O/IHA CYIECTBEHHAs OLINOKa U ITPU

3TOM IIBG-TpI/I HGCYIJ_IGCTBGHHBIG.
OneHka «2»:

'paGOTa BBITIOJIHCHA MCHBIIC YCM HAIIOJIOBUHY UJIU COACPIKUT HECKOJIBKO CYHICCTBCHHBIX

OILIMOOK.
KanennapHo-remaTudeckoe njiaHUpPOBaHUe
No Hara mo | Jlata kop- | Tema ypoka Komu- | [Ipumeuanus
ypoKa | TUIaHy PEKTUPOBKHU 94ECTBO
1/ 4acoB
Beenenne (14)
1/1 MeTtoasl HayyHOTO MO3HaHusA. | 1 Koncnexr B
Wuctpykrax no Th. TeTpaau
OcCHOBHBIE NIOHATHS OPraHn4Yeckoi xumuu (74)
2/1 [IpeameT u 3HaUCHUE 1 Nzyunts 1 1
OPraHUYeCKON XUMHUHU
3/2 CTpyKTypHAas TEOpHS 1 N3yuauts 1 2
OpraHNYeCKHX COCTUHEHHM
4/3 OcHoBHbIE MONIOXKEHUs Teopun | 1 [ToBTOpUTH 1 2
XUMHYECKOTO CTPOCHUS
OpraHMYeCKHX COCTUHEHU A.
M. bytieposa.
5/4 W3omepus u M3omepsr 1 W3yuuts 1 3,
BBITIOJIHUTH Ne
4,5
6/5 3aBUCHUMOCTb CBOMCTB 1 Koncnekr B
BEIIECTB OT XUMUYECKOTO TeTpaau
CTpoeHus MoJieKysl. Moaenu
OpPraHNYECKHUX MOJIEKYII
716 OCHOBHBIE KJIACChI 1 N3yuuts 11 4 C.
OpraHUYECKHUX COCTMHEHUIN 20-23,
BBITIOJIHUTH No
1,2
817 [TonsiTne o pynkimonansHoit | 1 N3yuuts 1 4 c.
rpymre. ['omomorusi. 23-25,
BBIMIOJIHUTH No
3,4
Yraesonopoasl (154)
9/1 IIpenenbHbIE YTIE€BOAOPOIBIL. 1 N3yuuts 11 5
AJKaHb! c. 31-34,
BBITIOJIHUTH Ne
4,5




10/2 duznyueckre CBOMCTBA 1 N3yuuts 1M 5
QJIKAaHOB U 3aKOHOMEPHOCTH c. 35-37,
ux u3menenus. [lonydenue. BBITIOJIHUTD
Ne7.9
11/3 XuMuyeckue cBoicTBa (Ha 1 N3yuute 11 5 c.
puUMepe METaHa U ITaHA) 37-39,
BBIMIOJTHUTH No
11
12/4 DTUJICEHOBBIE YIIIEBOJOPOBL. 1 N3yuuts 11 6
AJKEHBI. c. 41-43,
BBITIOJTHUTD
Nel,2
13/5 XUMHYECKHE CBOMCTBA 1 W3yuuts 1 6
AJIKEHOB c. 44-46,
BBIIIOJTHUTH No
4,57
14/6 AnKagueHsl U Kayuyk 1 W3yuuts 11 6
c. 47-49,
BBIMIOJTHUTH No
10,12
15/7 AlleTUIEHOBBIE 1 N3yuuts 1 7
YII€BOIOPOAbI. AJIKUHBI. c. 50-51,
dusnyeckre CBOMCTBa BBITTOJTHUTH Ne
AJIKUHOB. 1,2
16/8 XuMHUECKHe CBOMCTBA (Ha 1 W3yuuts 11 7
npuMepe aleTUIeHa) c. 51-53,
BBIMIOJTHUTH No
6,9
17/9 [lonyyenue aneruieHa. 1 Koncnexr B
IIpumeHeHne aneTnsieHa. TETpaau
18/10 ApomaTudeckue 1 W3yuuts m 8
YIIEBOIOPOABI. APEHBI. c. 54,
BBITIOJTHUTH Ne
3,5
19/11 XHUMHUYECKUE CBOMCTBA. 1 N3yunts 11 8
ApeHbl. c 58-61,
BBIMIOJTHUTH No
6,10
20/12 Pewmenue 3amay no reme 1 c. 63-66
«YTI€BOIOPOABD
21/13 Oo6o0matomee nmosroperue mo | 1 [ToBTOPUTH 1T 5-
TeMe «YTIIEBOAOPOIbI» 8
22/14 Konrponbnas padora Nel 1 IToBTOpEHME
«YTI€BOIOPOABD)
23/15 AHanu3 KOHTPOJIBbHOM paboTel | 1 [ToBTOpEHME
Ne 1 u pabGora Hajg ommOKaMu
Kuciopon- u A3zorcoaepsxkamme opranndeckue coenenus (344)
24/1 CriupTsr 1 N3yauth 1 9,
BBITTOJTHUTH Ne
3
25/2 XUMHYeCKHe CBOMCTBA 1 W3yuuts 1 10
CITUPTOB c. 70-7,




BBIIOJIHUTE Ne
1,3

26/3 [Monyuenue ciupToB W3yuuts m 10
c. 72-75,
BBITIOJIHUTH No 4
27/4 MHOroaToMHbIE CIIUPTHI WM3yuuts 1 11,
BBINOJIHUTH Ne |
28/5 XUMHYECKUE CBOMCTBA W3yunts 1 11
MHOTOaTOMHBIX CITUPTOB c. 78-79,
BBINIOJIHUTH No5
29/6 ®eHon. XuMu4ecKue W3yunts 11 12
CBOWCTBA. c. 80-83,
BBINIOJIHUTH No |
30/7 [Tpumenenue Gpenona W3yuuts mm 12
c. 83-84,
BBITIOJIHUTH No 3
31/8 Pemenue 3a1a4 o remam 3anauu B
«CrupTe U «DeHOoI» TeTpaau
32/9 AJbaeruanl 1 KETOHBI N3yuuts 11 13
c. 84-88,
BBINOJIHUTH No |
33/10 XUMHYECKHE CBOMCTBA W3yunts 1 13
c. 88-9,
BBINIOJIHUTH No
5,7,8
34/11 KapOoHoBbIE KUCTOTHI Nzyuuts 1 14,
BBITIOJIHUTH Ne
4,5
35/12 XHUMHYECKHE CBONCTBA Nzyuuts 1M 15
KapOOHOBBIX KUCIIOT c. 95-96,
BBIIIOJIHUTH No
3,4
36/13 [TpumeHeHne KapOOHOBBIX M3yuuth M 15 ¢
KUCJIOT 97, KOHCIIEKT B
TETpaIH,
BBITIOJIHUTH No6
37/14 CnoxHble 3¢upbl W3yuuts 11 16
c. 98-99,
BBINIOJIHUTH No
1,8
38/15 [TpumeHeHne CI0KHbBIX N3yuuts 11 16
3¢upoB c. 100,
KOHCIIEKT B
TETpaan
39/16 Kupsi W3yuuts m 17
40/17 Pemrenune 3ama4 mo rTeMam 3agaun B
«Anpaerunsl. KeToHb, TeTpaau
«KapOoHOBBIE KHCITOTBI»,
«Crnoxuble 3¢pups» n«Kupb»
41/18 VYraesonsl. ['moko3a W3yunts 1 18

c. 106-108,
BBIIOJIHUTE No




3,5

42/19 XHUMHYECKHE CBOHNCTBA 1 N3yunts M 18

TJIFOKO3BI c. 108-111,
BBINIOJIHUTH No
8,9

43/20 Caxapo3sa 1 W3yuuts 1 19

44/21 ITonucaxapuasl 1 W3yunts 11 20

45/22 [TpumeneHue u 1 Koncnekr B
Ouoorudeckas poib TeTpaau
MOJINCAXaPUIOB.

46/23 AMUHBI. XUMUYECKHE 1 Nzyuuts 1 21,
CBOICTBa BBITIOJIHUTH Ne

6,7

47124 [ToryyeHue aMuHOB. 1 Nzyuuts 1 21,
[Tonmyuenue aHUIMHA TIO BBITIOJTHUTH No
peakuu H. H. 3ununa. 9,11
IIpumeHeHne aMHHOB.

48/25 AMWHOKHCIIOTBI 1 W3yautsh mm 22

c. 121-1,
BBIIOJHUTH No 2

49/26 Buonorudeckoe 3HaueHue o- 1 W3yauts mm 22
amuHOKucior. O0iactu c. 124-125,
MIPUMCHEHHS aMUHOKHCIIOT. BBITIOJTHUTH No

4,8

50/27 benku 1 W3yuuts m 23

51/28 buonornueckue GpyHkImn 1 Koncnekr B
oenkoB. [IpeBpanienus 6enKoB TeTpaau
MIUIIU B OpTraHu3Me.

52/29 ['eneTnueckas CBsI3b MEXKIY 1 3aganus B
KJIaCCaMU OPraHUICCKUX TeTpan
COCJIMHEHUH

53/30 Tunel xXuMuYeckux peakuui B | 1 Koncnexr B
OpPraHNYECKOW XHUMHU TETpaIn

54/31 Pemenue 3anau o teme 1 C. 138-141
«I'eHeTHUECKas CBSA3b MEKIY
KJIaCCAMU OPTaHUYECKUX
COCJIMHEHUN»

55/32 O6o0maroriee nmopropenue mo | 1 [MToBTOpUTH 11 9-
teme «Kucmopoa-u 23
a30TcoJepIKAIINC
OpPraHWYECKHE BEIICCTBAY

56/33 Konrtponsnas pabora Ne 2. 1 IToBTOPUTS I 9-
«Kucnopon- u 23
a30TcoJeprKalIne
OpPraHNYECKHE BEIIECTBA

57/34 AHaM3 KOHTPOJIbHOU paboThl | 1

Ne 2 u pabGora Hajg ommOKaMu

Bbicokomonexyasipablie Bemecrsa (114)




58/1 [Moaumepsl W3yauts 11 24
c.142-143,
BBIIIOJIHUTH N2 6
59/2 [Tormumepuzanus u Nzyuuts 11 24
MOJIMKOHICHCAIUS KaK c. 143-145,
METO/IbI MOTY4YEeHUS BBITIOJTHUTD
MIOJIUMEPOB Ne7,8
60/3 [TonmmmepHbIE MaTEepUaTbI W3yuuts 1 25 c.
146-153
61/4 Bynkanuszanus kaydyka. N3yuuts 1 25 c.
Pesuna u 500HHUT. 153-158,
BBITIOJTHUTD
Nel0
62/5 Konnekuuu nnactmace, [loBTOpEHUE.
3J1aCTOMEPOB, BOJIOKOH. [Ipunectn
OTHOIIEHHE CHHTETUYECKUX TIacTMace
BOJIOKOH K pacTBOpaM KHCIIOT
Y IEJI0YeH
63/6 [MpakTrueckas padora Nel [Mpunectu
«Pacro3HaBaHue macTMacey. BOJIOKHA, TKAaHU
Wuctpykrax mo T6.
64/7 IIpakTueckas padorta Ne2 IloBTOpEHue
«Pacro3HnaBaHne BOJIOKOHY.
Wucrpykrax no Th.
65/8 [ToBTOpEeHue u 0600IICHUE [Mpunectu
3HaHUM 3a Kypc U3y4eHHS TUTACTUK,
OpraHnyecKkoil XuMuu BOJIOKHA, TKAHU
66/9 CobupaeM KOJUIEKIIHIO Jloka 1b1
TJTACTUKOB, BOJIOKOH M TKaHE!
67/10 W3yuaem BKIaj Jloka bl
OTEUYECTBEHHBIX XUMHUKOB B
pa3BUTHE OPraHUYECKON
XUMHH
68/11 VY UCTOKOB OpraHu4ecKoin

XUMHHN




