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IHosicuuTeabHAA 3aNMCKA
Pabouass mnporpamma mo xmmuu i ydamumxcs 10 - 11 kimaccoB cocTaBieHa Ha OCHOBE
nporpaMMel Xumus. Pa6oune nporpammel. Ilpenmernast imnus yueonukos I'.E. Pynzuruca, ®@.I'.
®eabamana. 10 - 11 knacewl. M.: [Ipocsemenue, 2018.

Pabouass mporpamma aapecoBana oOyuaromumcs 10 - 12 kmaccoB o0mieo0pa3oBaTenbHBIX
YUPEXKICHUH.

Pabowas mporpamMma  cooTBeTCTByeT TpeOoBaHUsSM  DenepalbHBIX  T'OCYAaPCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB CPEIHEro OOIIEeTo o0Opa3oBaHMUsl.

Konuenuus (ocHOBHas Ujies1) IPOrPaMMBbI:

-popMUpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOU KapTHHBI
MUDA;

-pa3BUTHE  JIMYHOCTH  OOYYalOIIMXCS, WX  HUHTEIUJICKTyaJbHOE W  HPABCTBEHHOE
COBEPILICHCTBOBAaHUE, (OPMHUPOBAHHWE Y HUX T'YMAaHHCTUYECKUX OTHOIIEHUA U OSKOJIOTUYECKU
1eJIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYJOBOU JESTENbHOCTH;

-BBIPa0OTKY IMOHMMaHHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3sBUTHH XHMHH, a TaKkKe
dbopMupOBaHHE OTHOIIEHWH K XHMHH KaKk K BO3MOXHON oOnmactu Oyaymieil mNmpakTH4ecKon
JeSITEIIbHOCTH;

-popmupoBanue ymeHuii Oe3omacHOro oOpalmieHusi C BEIIeCTBAMHU, HCIOIb3yEeMbIMH B
MTOBCETHEBHOM KU3HU.

O0ocHOBaHHOCTH pado4eii MPOrpaMMbI:

-(popMupoOBaHUE ETOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX 3HAHUSX,
YMEHHSIX U CII0C00ax JeATeIbHOCTH;

-IPHOOPETEHHE OIBITA PA3HOOOPA3HON AEITEIHHOCTH, TIO3HAHUS U CAMOTIO3HAHUS;

-MIOATOTOBKE K OCYIIECTBJICHUIO OCO3HAHHOTO BhIOOpA MHAMBUAYAIBHON 00pa3oBaTeNbHON WK
npohecCuOHATBEHOM TPACKTOPHH.

N3zyuenne npenmera « XUMHs CIOCOOCTBYET OBJIAJICHUIO YYAIIUMUCS YPOBHS CPETHETO OOIIEro
o0pa3oBaHMs »JIEMEHTAMU HAyYHOTO 3HAHUS U Y4EeOHOW MeATeIbHOCTHIO, JIeKAIIUMU B OCHOBE
(dbopMUpOBaHUS MO3HABATENIbHON, KOMMYHMKAaTHUBHOM, II€JIOCTHO- OPHUEHTALIMOHHOW KYJIBTYpPOH.
[Tpenmer «Xumus» HampaBlieH Ha (OPMUPOBAHHME IEJIOCTHOTO NPEJACTABICHUS O XUMHUYECKOU
COCTaBJISIOLIEH €CTeCTBEHHOHAYYHON KapTHUHBI MUpPa, BAKHEHIINX XUMUYECKUX MOHATHUIX, 3aKOHAX U
TEOPHUSIX.

LleHHOCTHBIE OpPHMEHTHMPBI COJEpKAaHUS Kypca XUMUU B CpEAHEH IIKOJIE ONpPENENsSIFOTCS
cnenupuKkoil XUMHUM Kak Hayku. [IOHATHE «IIEHHOCTH» BKIIOYAET EIUHCTBO OOBEKTHUBHOTO H
CyOBEKTUBHOTO, IIO3TOMY B KayecTB€ I[EHHOCTHBIX OpPHUEHTHUPOB XHMHUYECKOro OOpa3oBaHUs
BBICTYNAIOT OOBEKTHl ,M3ydaeMble B Kypce XHUMHH, K KOTOpPBIM y oOydarommuxcs (opMmupyercs
LIEHHOCTHOE OTHoeHue .Ilpu 3ToM Benyllyio posib WrparoT MO3HABATENIbHBIE IIEHHOCTH, TaK Kak
JMaHHBIA y4eOHBIH TpeaMET BXOAWUT B TPYIIY MPEIMETOB IMO3HABATEIHHOIO IWKIA, TJIaBHAs IIETh
KOTOPBIX 3aKJIFOYAETCS B U3YUYEHUH NPUPOIBIL.

OCHOBY NO3HABATENbHBIX LICHHOCTEW COCTABJISIOT HAYYHbIE 3HAHUS, HAYUYHbIE METO/Ibl TO3HAHUS,
a IEHHOCTHBIE OpHEHTaIuu, GOpMHpPYyEMbIEe Yy OOyYarolmMXCcsi B Ipolecce OOyYeHUs] XHUMHH,
IIPOSIBIISIOTCA:

- B IPU3HAHUU [ICHHOCTH Hay4YHOTO 3HAHUS ,ero MPaKTUYECKON 3HAUMMOCTHU, JOCTOBEPHOCTH;

- B LICHHOCTH XMMHUYECKUX METOJ0B MCCIIEIOBAHUS KUBOU U HEXKUBOUM PUPOJIbL;

- B MOHUMaHUM CJIOKHOCTH INPOTHBOPEUMBOCTH CaMOT0 Ipolecca MO3HAaHUS KaK H3BEYHOIO
cTpeMienus k Mcrune.

B kxauyectBe 00BEKTOB IIeHHOCTEH Tpyaa MU ObITa BBICTYNAIOT TBOpUYECKas CO3MAATEIbHAas
NesITeIbHOCTb, 30POBBI 00pa3 KU3HU, a IEHHOCTHBIE OPUEHTAIUHN COJCPKAHUS Kypca XUMUU MOTYT
paccMmaTpuBaThes Kak (OpMUpPOBaHUE:

-YBaXUTEJIBHOIO OTHOILIEHUS K CO3UAATEIbHON, TBOPUECKON AESITEIBHOCTH;

-[IOHUMaHUS HEOOXOAMMOCTH 3J0pOBOT0 00pa3a JKU3HH;

-IOTPEOHOCTH B 0€3YCIIOBHOM BBINOJIHEHUHM MpaBUJI 0€30MacCHOTO MCIIOJIb30BAaHMs BEILECTB B
MMOBCEAHEBHOM KU3HU;



-CO3HATENBHOTO BEIOOpA Oyayiieit mpodeCcCHOHATBLHOU NeSTEIIEHOCTH.

Kypc xumun oGnagaer BO3MOXKHOCTAMHU s (POPMUPOBAHMS KOMMYHHMKATHBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBIJIIET MpoOIlecC OOLICHMSA, I'PaMOTHAs peyb, a IICHHOCTHBIE OPHUEHTALUU
HaIpPAaBJICHbl HA BOCIIUTAHUE y yJalIUXCSA:

-IPaBWJIBHOT'O MCIIOJIb30BAHNS XUMUYECKOU TEPMUHOJIOTUU U CUMBOJIMKY;

-IOTPEOHOCTH BECTU AMAJIOT, BBICIYIIMBATh MHEHHE OIIIOHEHTA, y4aCTBOBATh B TUCKYCCHUHU;

-CITIOCOOHOCTH OTKPBITO BBIPAXKaTh, U ApTYMEHTUPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHUSI.

IIpenmerHnas odJiacThb

[Tpeamer «Xumus» BXOAUT B IpeAMETHYIO 001acTh «EcTecTBEeHHOHAYUHBIE TPEIMETHI

Menn:

-popMupoBanue y  oOydaroLIMXCs YMEHMs BUAETh M IIOHMMAaTh IEHHOCTh OOpa30BaHuS,
3HAYMMOCTh XMMHUYECKOTO 3HAHUS U KaKIOro YeJOBEKa HE3aBUCHUMO OT ero mnpodeccHOHaIbHOM
JeSITeIbHOCTH; YMEHHs pa3iuyaTh (DaKThbl U OLIEHKH, CPAaBHMBATH OLICHOYHBIE BBIBOJIbI, BHJETh HX
CBA3b C KpUTEPUSAMHU OLCHOK M CBSA3b KPUTEPUEB C OINPEACIEHHOM CHUCTEMOM ILIEHHOCTEH,
(bopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

-(popmupoBanue y 00y4aromuxcs HeJIOCTHOTO MPEACTABICHHUS O MUPE U POJIM XUMHHU B CO3JIaHUH
COBPEMEHHOM €CTEeCTBEHHOHAyYHOM KapTUHBl MHUpA; YMEHHUS OOBACHATh OOBEKTHl U IPOILECCHI
OKPY’KaIOIIeW JEHCTBUTEIBHOCTU- NPUPOAHOW, COLMAIBHOW, KYJIBTYPHOM M TEXHUYECKOM CpE.bl,
WCIIOJIB3YS U1l 3TOI0 XMMHUUYECKUE 3HAHUS.

-proOpeTeHne  OO0yJaroIMMUCS  ONbITa Pa3HOOOpa3HOW  JESATENbHOCTH, TIO3HAHUS H
CaMOIIO3HAHUs; KIIIOUEBBIX HABBIKOB, MMCIOLIMX YHHMBEPCAIbHOE 3HAYEHHUE MJIS PA3JIMYHBIX BUIOB
NeSITeIbHOCTH: pPEUIeHHe MpoOieM, MPUHATHE PEIICHH, TIOUCKa, aHau3a 1 00paboTku MH(pOpMaIuy,
KOMMYHHKATHBHBIX HABBIKOB, HAaBBIKOB W3MEPEHUH ,COTPYAHHUYECTBA, OE€30MaCHOr0 OOpalleHus ¢
BEILECTBAMM B IIOBCETHEBHOM KU3HU.

Cpoku peaju3aluu NporpamMmbl: 3 rojia Ha ypoBHE CPEHEr0 00IIero 00pa3oBaHuUs

IInanupyemMble pe3yJibTaThbl OCBOCHHS Y4eOHOr0 npeaMeTa « XuMH»
BbINyCKHUK HAYYUTCS:
®  XapakTepu30oBaTh OCHOBHBIE METO/Ibl TO3HAHUS: HAOIIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT;
e ONHCHIBaTh CBOMCTBA TBEPABIX, HKHUJIKUX, Ta3000pa3HbBIX BEIIECTB, BBIAEIAA UX
CYILLIECTBEHHBIE IPU3HAKU;
o pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TMOHSATHH «aToOM», «MOJEKYJay,
«XUMHUYECKHI 3JIEMEHT», «IIPOCTOE BEILECTBO», «CJOKHOE BEILIECTBO», «BAJIEHTHOCTBHY,
«XUMUYECKasl peakLHs», UCIIONb3ys 3HAKOBYIO CUCTEMY XUMUH;
®  packKphIBaTh CMBICI 3aKOHOB COXPAHEHHs MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;
pa3nuyaTh XMMHYECKHUE U (PU3NUYECKUE SIBICHUS,
Ha3bIBaTh XUMUYECKHUE IJIEMEHTBI;
OTIpeeNATh COCTAaB BEUIECTB MO UX (popmynam;
OTIpEENATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;
OIPEAEIATh TUIl XUMUYECKUX PEAKIUI;
Ha3bIBAaTh MPU3HAKU U YCIOBHS MPOTEKAHU XUMUYECKUX PEaKIHii;
e  BBIBIATH IPU3HAKH, CBUIECTEIBCTBYIOIIME O IPOTEKAHUHM XUMHYECKOM pPEaKUUM Npu
BBIMOJTHEHUH XUMHUYECKOT'0 OIIbITA;
®  COCTaBJSITH (GOPMYITBI OMHAPHBIX COCTMHCHUIA;
COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIUii;
coOnroaaTh npasuiia 6e30macHoOi paboThI PU MPOBEACHUU OTBITOB;
M0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;
BBIUNCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;
BBIYUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOT0 3JIEMEHTA 110 (JOpMYJie COeAMHEHUS;



®  BBIYUCIATH KOJIMYECTBO, OOBEM HIIM Maccy BeUlecTBa IO KOJWYECTBY, 00beMy, Macce
peareHTOB WJIH MPOAYKTOB PEaKIINH;

®  XapakTepu3oBaTh (PU3NYECKHE U XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB: KUCIOPOJA U
BOJIOPOJIA;

®  [0Jy4YaTh, COOUPATh KUCIOPOA U BOAOPO/I;

®  pacmo3HaBaTh OIBITHBIM MyTEM ra3000pa3HOTO BEIIECTBA: KHCIOPO, BOJAOPO/;

®  packKphIBaTh CMBICI 3aKOHA ABOTaapo;
PacKpbIBaTh CMBICT MOHATUHN «TEIIOBOM 3P PEKT peaknmn», «MOJISPHBIA 00BEMY;
XapaKTepu30BaTh GU3NUCCKUE K XUMUIECKHIE CBONCTBA BO/IBI,
PaCKpBIBAaTh CMBICII IOHSATHUS «PACTBOPY;
BBIUHCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPHI C ONIPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCIMHEHHUS U3YUYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

o XapaKkTepu30BaTh (U3MUECKHEe W XHMHUYECKHE CBOHCTBA OCHOBHBIX KJIAacCOB
HEOPraHMYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHHUI, COJIEH;

®  OIpeneNisITh NPUHAAIEKHOCTD BEIIECTB K ONPECICHHOMY KJIacCy COEIMHEHUM;

®  COCTaBJISATH (OPMYITBI HEOPTAHUUECKUX COSAUHEHUN N3YUCHHBIX KIIACCOB;

®  TIPOBOJUTH OMBITHI, MOATBEPKAAOIINE XUMUYECKUE CBOWCTBA W3Y4YEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

®  pacno3HaBaTh OIBITHBIM IYTEM PACTBOPOB KUCJIOT U INEIOYEH MO H3MEHEHHIO OKpPaCKU
WHIUKATOPA;

®  XapaKTEpHU30BaATh B3aMMOCBS3b MEK/Y KilacCaMH HEOPraHUYECKUX COEIMHEHUM;

e  packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

o OOBSACHATH (PUBUYECKUIN CMBICT aTOMHOTO (MTOPSIKOBOT0) HOMEPA XUMHUYECKOTO
3JIEMEHTA, HOMEPOB IPYIMIIBI U Ilepruoa B nepuoguyeckoit cucreme .M. Menneneesa;

e  OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUSI CTPOEHMSI aTOMOB, CBOWCTB 3JIEMEHTOB B IIpejenax

MaJIbIX IEPUOJIOB U IJIaBHBIX MOATPYIII;

° XapaKTepu30BaTh XUMUYECKUE JIEMEHTHI (OT BOJOPO/AA A0 KallbllMs) HA OCHOBE
WX TOJIOKeHUs B miepuoanyeckor cucteme J[.M. MenneneeBa u 0cOOEHHOCTEH CTPOCHUS WX
aTOMOB;

®  COCTaBJISITh CXEMBI CTPOCHHUSI aTOMOB NepBBIX 20 311eMEeHTOB nepuoanyeckoi cucremsl J[. 1.
Menneneena;

L] paCKpBIBaTB CMBICJT HOHﬂTHﬁI XHUMHNYECKas CBA3bY», «BJ'IeKTpOOTpI/IHaTeJ'II)HOCTI)»;

L] xapaKTemeBaTL 3aBUCUMOCTH q)HSI/I‘IGCKI/IX CBOI\/'ICTB BCIICCTB OT THUIIA KpHCTﬂJ’IJ’IH‘ICCKOﬁ
peLIeTKY;

L] OHpeI[eJ'IflTB BU XHMH‘ICCKOﬁ CBSI3H B H€0pFaHI/I‘I€CKI/IX COCIUHCHUAX,

e u300pakaTb CXEMbl CTPOEHHS MOJEKYJ BEIIECTB, OOpa30BaHHBIX pPAa3HBIMU BHJIaMU
XUMHUUYECKHX CBSI3EH;

° pacKpbIBaTh CMBICI TOHATHH «UOH», «KATUOH», «AHUOH», «JIEKTPOIUTHI»,
CHEDINEKTPOIUTBI»,  «IJEKTPOIUTUYECKAsT  JAUCCOLMALMSA», «OKHUCIHUTENbY», «CTEIEHb
OKHCJICHHS» «BOCCTAHOBUTEIIbY, «OKHUCICHHUEY, «BOCCTAHOBIICHUE;

ONPEAENATH CTENIEHb OKUCIICHUS aTOMa 3JIEMEHTA B COEUHEHNH;

PacCKpbIBaTh CMBICII TEOPUU BJIEKTPOIUTUYECKON TUCCOIUALINH;

COCTaBJIATh YPABHEHHUS JIEKTPOTUTUYECKON TUCCOLMALIUN KUCIIOT, IIEI0YEn, CONEN;
OOBSCHATh CYIIHOCTH TpOIecca SICKTPOIUTHUECKON AMCCOIMAIMM M PEaKIHid HOHHOTO

oOMeHa;

COCTABJISATH TIOJHBIC U COKpAIllCHHbIE HOHHBIC YPABHEHUS peaKkIui 0OMeHa,
OTIPENIENIATh BO3MOXXHOCTh IMPOTEKAHMSI PeaKIMii HOHHOTO 0OMeHa;

MPOBOJIUTH PEAKIIMHU, TIOATBEPIKIAFOIINE KAaUECTBEHHBIN COCTAB Pa3IMYHBIX BEIICCTB;
OTIPENIENATh OKUCIUTEIh U BOCCTAHOBUTEID;

COCTABJIATh YPABHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN;



e  Ha3bpIBaTh ()AKTOPHI, BIUAIOLINE HA CKOPOCTh XUMHUYECKON pPEeaKLuy;
e  kjaccu(UUUpPOBATh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKaAM;
®  XapaKTepu30BaTh B3aMMOCBS3b MEXAY COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAIIJIOB;
® [IPOBOJUTH OMNBITHl 10 IOJIYYEHUIO, COOUPAHUIO M HU3YYCHHIO XMMUYECKUX CBOMCTB
ra3000pa3HbIX BEUIECTB: YIIIEKUCIOr0 ra3a, aMMHUaKa;
®  pacro3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HOTO BEIIECTBA: YIIIEKHUCIBIN ra3 U aMMHUAK;
®  XapaKTEpHU30BaATh B3aUMOCBSA3b MEK/Y COCTABOM, CTPOEHHEM U CBOICTBAMH METAJIOB;
o Ha3blBaTh OpPraHMYECKHE BelleCTBA MO UX (opmyiie: MeTaH, 3TaH, 3TUJIEH,
METaHOJ, 3TaHOJI, IJIMIEPUH, YKCYCHas KUCJIOTa, aMUHOYKCYCHasi KHCJIOTa, CT€apUHOBAs
KHCIJIOTa, OJICMHOBAs KUCJIOTA, IIII0K034;
e OIICHUBaTh BJIMSHUE XMMUYECKOIO 3arps3HEHUs OKpYKalolled cpelpl Ha OpraHu3M
YEJI0BEKA;
®  IpaMOTHO OOpaIIaThCs C BEIECTBAMU B TIOBCEHEBHOM KU3HH
o OIIPEAEIATh BO3MOXKHOCTh IPOTEKAHUs peakUUi HEKOTOpBIX IpelCTaBUTENIEH
OpPraHMYECKHUX BEIIECTB C KHCIOPOJOM, BOJOPOJIOM, METallJlaMH, OCHOBAaHHIMH,
raJIoreHaMHu.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:
o BBIJIBUT'ATh U MIPOBEPATH SKCIIEPUMEHTAILHO TMIIOTE3bl O XMMUYECKHX CBOMCTBAaX
BEIIECTB HAa OCHOBE HMX COCTaBa M CTPOCHUS, UX CIOCOOHOCTH BCTYNAaTh B XHMHYECKHE
pEaKIMHU, O XapaKTepe U MPOIYKTaxX pa3IMYHbIX XMMUYECKUX PEaKIuii;
o XapaKTepu30BaTh BELIECTBA 10 COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTaHABIUBATb
NPUYMHHO-CJIEICTBEHHBIE CBA3U MEK/Y JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;
®  COCTaBJIATH MOJIEKYJSIPHbIE U IIOJIHbIE HOHHBIE YPABHEHHUS 10 COKPALICHHBIM HOHHBIM
YPaBHEHUSIM;

° IIPOrHO3UPOBATH CHOCO6HOCTI) BCIICCTBA MPOABIIATL OKHCIMTCIBHBIC HIIN
BOCCTAaHOBUTEIIbHBIC CBOWCTBA C YYETOM CTCIICHEH OKUCIICHHUS 3JIEMEHTOB, BXOJSIIUX B €T0
COCTaB;

° COCTaBJIATL YpPaBHCHUA peaKHI/IfI, COOTBCTCTBYIOIIUX ITIOCICAOBATCIBHOCTH HpCBpaHIGHI/If/'I
HEOPraHWYECKHUX BEILECTB Pa3IUYHBIX KJIACCOB;
. BBIIBUTaTh M MPOBEPITh OSKCIHEPUMEHTAIBHO THUIOTE3bl O peE3ylbTaTax
BO3/ICHCTBUS pa3INYHbIX (PAKTOPOB Ha U3MEHEHUE CKOPOCTH XUMHYECKON PEeaKIny;
o HCIIOJIBb30BaTh HpI/I06peT€HHBIC SHAHUA JJIsI DOKOJOTMYCCKHM TI'paMOTHOI0 IIOBCACHUA B
OKpYXKarollleu cpere;
. UCIONIb30BaTh TMPUOOPETEHHbIE KIIIOYEBbIE KOMIIETEHIIMH TIPH BBIMOJTHEHUU
MIPOEKTOB U y4eOHO-MCCIEI0BATEIbCKUX 3aau [0 U3yUYEHHUIO CBOMCTB, CIIOCOOOB MOIYUYEHHS
Y Pacro3HaBaHUsI BEIIECTB;
e  O0BEKTHBHO OIICHMBATh MH(OPMAIIHIO O BEMIECTBAX M XUMUYECKHUX MPOIECCax;
® KPUTHYECKH OTHOCHUTHCS K IICEBJOHAYYHOW WH(MOpMAIUU, HEIOOPOCOBECTHON peKiiamMe B
CpeICcTBaX MaccoBOM nHpopManuy;
®  0CO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUU MO XMMHUHU JJIs1 MPAKTHYECKOU JESITeIIbHOCTU
YeJI0BEeKa;
o co3aaBaTb MOACIIN U CXEMBI Ui PCIICHUA y‘-Ie6HBIX U IIO3HABATCJIBHBIX 3a1a4,
MOHUMATh HEOOXOIMMOCTh COOJIIOJICHUSI TPEANUCAHUN, MPeJiaraéMbIX B UHCTPYKIUSAX 10
WCITOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XMUMHH H JIP.

COJIEP,KAHHE YYEFHOH JJHCITHIT/THHbI
10 - 12 knacc 138 yacos
OPTTAHMYECKASA XUMUA
Tema 1. TeopeTudeckne OCHOBBI OPraHN4ecKoi xumum (4 1)
®opmMupoBaHuEe OpraHM4eckod XHMMHUU Kak Hayku. Opranudeckue BemiectBa. OpraHudeckas
xumus. Teopus crpoeHus opraHmdeckux coenuHeHuil A. M. bBymiepoBa. YriiepoIHBI CKeleT.
Panukansl. @yHKnmoHanbHbIe Tpynnel. ['omonornueckuit psaa. ['omonory.



Crpykrypnas uzomepusi. Homenknarypa. 3HaueHrue TEOpUH CTPOCHUSI OPraHUYECKUX COCTUHEHUM.

DNEeKTpOHHAas MPUPOJa XUMUYECKUX CBSI3eM B OpraHMYecKHX coeAuHeHusx. Cnocobwul paspuvlea
ces3ell 8 MOJIeKYIAX Op2aHuyeckux geujecms. dnexmpoguivt. Hykneogunol.

Knaccudukanus opraHu4ecKux coeIMHEHUH.

Tema 2. llpenenbHble yriaeBoAopoabl (ajJkanbl) (9 4)

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE alKaHOB. ['omosiornueckuii psa. Homenkiarypa u
n3omepusi. Du3nyecKkue M XMMHYECKHE CBOMCTBa ankaHoB. Peakuus 3amemieHus. [lomydyeHue u
IIPUMEHEHHUE aJTKaHOB.

Luxnoankanvl. Cmpoenue monekyn, eomonocudeckutl pso. Haxoocoenue 6 npupoode. Quzuueckue u
Xumuyeckue ceoucmaa.

Pacuernble 3agaum. HaxoxneHue MOJEKyIsipHOW (OPMYJIBI OPraHMYECKOTO COCAMHEHUS I10
Macce (00beMy) MPOAYKTOB CTOPAHHS.

Tema 3. HenpenesibHbIe yIi1eBoA0POAbI (8 4). AJIKeHBbI.

DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOECHHE ankeHOB. ['omonornueckuii psa. Homenkmarypa.
W3omepust: yriepoqHol Lienu, IMOJIOXKEHUS KpaTHOW CBS3U, yuc-, mpaunc-u3oMepus. XUMUUECKUE
CBOMCTBA: pEaKUUM OKHUCICHUS, NPUCOCAUHEHUs, nonuMmepuszauuu. [lpasuno Mapkosnukosa.
[lonydyeHnre u nprMeHEHUE AJIKEHOB.

Aaxaauenbl. Ctpoenue. CBoiicTBa, npuMmeHenue. [Ipupoansiii kaydyk.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE aleThieHa. ['OMOJOrd U H30MEpBHI.
Homenknarypa. ®usnyeckue M XUMHUYECKHME CBOMCTBA. Peakuum NpUCOEIMHEHHS W 3aMEUICHUS.
[Tonyuenue. IIpumenenue.

Tema 4. ApomaTn4yeckue yrijieBoaopoasbl (apensbl) (6 1)

ApeHbl. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTpoeHue OeHsoma. M3omepuss M HOMEHKIATypa.
Ousnyeckue M XUMHUYECKHe cBoWcTBa Oenzona. ['omonoru Oenzona. OcoOEHHOCTH XUMHYECKHX
CBOMCTB TromoioroB OeH301a Ha @puUMepe Toiyosia. ['eHeTudeckas CBsI3b apOMaTHYECKHX
YIJIEBOJOPOAOB C IPYTUMHU KJIACCAMHU YTJIEBOJOPOJIOB.

Tema 5. llpupoanbie MCTOYHUKH YIJIEBOAOPO/I0B (8 4)

[Tpupoansiii ra3. IlonytHble HedTsHBIE Ta3bl. HedTh u HedTenpoaykTel. dusnyeckue cBOMCTBA.
Cnoco6sl  mepepabotku  HedTu. Ileperonka. KpekuHr TepMUYEeCKMA U KaTaIUTHYECKHUH.
Koxcoxumuuecxoe npouzeoocmeo.

PacueTHble 3a1a4n. Onpez[eneHI/Ie MacCOBOU HIIM 00BEMHOM AO0JIK BbIXOAA MPOAYKTA pCaKIIUN OT
TCOPCTUUCCKH BO3MOIKHOIO.

KUCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEJJUHEHUSA
(354)
Tema 6. CuinpTthl u peHobI (8 1)

OpnHoaTtoMHbIe NpeienbHble cnUpThl. CTpoeHHne MONeKyl, ¢pyHKIMOHaIbHas rpynna. BogopoaHas
cBs3b. M3oMepus u HomeHkiarypa. CBoiicTBa MeTaHojJa (3TaHOJa), MOJyY€HHUE U TPUMEHEHHE.
dusmnonoruyeckoe JeicTBUE CIUPTOB HAa OPraHM3M ueloBeKka. |'eHeTHueckas CBA3b OJHOATOMHBIX
IpeJeTBbHBIX CITUPTOB C YTIIEBOIOPOIAMH.

MHoOroaToMHbI€ CIIUPTHI. DTUIICHIJIMKOIIb, TAHLIepUH. CBOWCTBA, IPUMEHEHHE.

®enonbl. CTpoeHHE MOJEKYIbl (eHOoNa. B3aumHoe 6iusHue amomos 8 MOJeKYie HA npumepe
monexkynvl @enona. CpoiictBa (enosna. ToxcuuHocTs (eHonma u ero coeauHeHuil. [Ipumenenue
denomna.

PacuerHble 3agaum. PacueTsl MO XUMHUYECKMM YpaBHEHUSM ITIpU YCIOBHUH, YTO OAHO U3
pearupyromunx BemecTB JaHO B H30BITKE.

Tema 7. Anbaeruabl, KeTOHbI (5 1)

Anpnerunsl. CTpoeHne Mouiekynbsl (opmanpiaeruaa. DyHknumoHanmpHas rpymma. M3omepus u
HOMeHKJIaTypa. CBOHCTBa anbaeruoB. @opManbIeru/ 1 aleTaibAeru/l: MojlyyeHue U MpuMeHeHHe.

Ayemon — npeocmasumenv kemonos. Cmpoenue monexyusvl. [Ipumenenue.

Tema 8. KapO6oHoBbIe KUCJIOTHI (8 1)



OOHOOCHOBHBIE Tpe/enbHbIe KapOoHOBBIE KHUCIOTHL. CTpoeHne Monekyn. DOyHKIHOHAIbHAS
rpymnmna. M3omepuss m HomeHkiatypa. CBoiicTBa KapOOHOBBIX KHUCIOT. Peaknusi sTepudukamuu.
[Tonydenne kapOOHOBBIX KUCIOT U PUMEHEHHE.

KpaTkue cBeneHus o HenpeaeabHbIX KapOOHOBBIX KUCIIOTAX.

['eneTnueckas cBA3b KApOOHOBBIX KUCIIOT C APYTUMHU KJIaCCaMU OPraHMYECKUX COCAMHEHUM.

IpakTnyeckune padoThl

e Pemienue sKkcriepuMEHTANIBHBIX 33/1a4 Ha PACclIO3HABAHUE OPTraHMYECKUX BEILIECTB.

Tema 9. Caoxunbie 3¢upsbl. Kupsl (5 1)

CnoxHbie 2(UpBI: CBOMCTBA, MoiydeHue, npuMmeHenue. JXKupsol. CrtpoeHue xupoB. JKupbl B
npupoze. CpoiictBa. [Ipumenenue.

Morwwue cpeocmea. Ilpasuna bezonacrhoco obpawenus co cpedcmseamu ObIMoBOU XUMULU.
Tema 10. YraeBoasl (9 1)

['moko3a. Crpoenme Mousekyiabl. Ontudeckas (3epkainbHas) m3omepus. dpykroza — wuzomep
rmoko3pl.  CpoiictBa rimroko3bl.  [lpumenenne. Caxapos3a. CrpoeHue Mousiekynbl. CBOMHCTBa,
pUMEHEHHE.

Kpaxman u memntono3a — MNpeacTaBUTENU MPUPOJHBIX MOJUMEpPOB. Peakiius moJIMKOHACHCAINH.
dusnueckue U xumuueckue cpoiictBa. Haxoxaenue B npupoze. [lpumenenne. AnieTaTHOE BOJIOKHO.

IIpakTuyeckas padora. PernieHue skcriepMMEHTaIbHBIX 33Ja4y Ha IOJYYEHHE U paclo3HaBaHUE
OpPraHUYECKHUX BEILECTB.

A30TCOILEPKAIIUE OPTAHUYECKHUE COEIUHEHUSA
(7w
Tema 11. AMUHBI 1 aMUHOKHCJIOTHI (3 1)

Amunbl. CtpoeHue Mojekyn. AmuHorpynna. @usznueckue M Xxumuueckue coircrBa. CTpoeHue
MOJIEKYJIbl aHWJIMHA. B3auMHOE BIMSHHME aTOMOB B MOJIEKYJIE Ha MPHUMEPE MOJICKYJbl aHUIIMHA.
CaoiicTBa anunuHa. [Ipumenenue.

AMHMHOKHUCI0TBI. V3omepuss m HOMeHKiatypa. CBOHCTBAa. AMHHOKHCIOTHI Kak aMmdoTepHbIe
opranunyeckue coeauHeHus. [Ipumenenue. ['enetnueckas CBs3b aMHUHOKUCIOT C JPYTUMHU KJIaCCaMU
OpPraHUYECKUX COETUHEHMII.

Tema 12. Beaxu (4 1)

Bbeaxkn — npupoansie nonumepsl. CoctaB u ctpoeHue. dOusnyeckue M XMMUYECKHUE CBOMCTBA.
[IpeBpaienue 0enKkoB B OpraHu3Me. Y CexXu B U3yUY€HUU U CUHTE3€ OeJIKOB.

Ilonamue 06 azomcoodepocawux 2cemepoyukiuyeckux coeounenusx. Iupuoun. Iluppon.
Tupumuounosvie u nypunosvie ocnosanus. Hykneunogvle Kuciomsl: cocmas, cmpoeHue.

Xumusa U 310poBbe uenoBeka. JlekapctBa. [IpoOnembl, cBsi3aHHBIE C TNPUMEHEHHEM
JIEKapCTBEHHBIX MPEMapaToB.

BBICOKOMOJIEKYJIAPHBIE COEAUHEHMUA (7 4)
Tema 13. Cunterudeckue nojumepsl (7 4)

[lonsiTHE O BBICOKOMOJEKYJSPHBIX coequHeHusAx. llomuMepsl, mony4aemble B peaKIUsAX
nonuMepuszauu. CrtpoeHue Monekyn. CTepeoHeperysipHOe U CTEPEOperyisipHOE€ CTPOEHHE
nonmumepoB. lomustunen. I[lonmunponunen. TepmomnactuuHocTh. [loammepsl, mnogydaeMble B
peakiusax noaukoHaeHcanuu. @eHondopmanbaeruIHbie CMOJbI. TepMOpPEaKTUBHOCTb.

Cunrernueckue kayuyku. CTpoeHHe, CBOWCTBA, MOJIyYE€HNUE U IPUMEHEHHE.

Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

O060011eHre 3HaHU TI0 KypCy OpraHu4Yeckor xuMuu. Oprannyeckas XuMHs, YeJI0OBEK U MPUPOIa.

Pacuernbie 3agaun. OnpeaeneHue MaccoBoi WM 0OBEMHON JI0JIM BbIXO/a MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOYKHOTIO.

Tema 14. Baxxneiimme XuMu4eckne NOHATHS U 3aKOHBI (4 yaca)

Atom. Xumnueckuii aneMeHT. M3oronsl. [IpocTeie u ClOXKHBIE BEIIECTBA.

3aKOH COXpaHEHHUs MacChl BEILIECTB, 3aKOH COXPAHEHHS U IPEBPALLEHUS DHEPIUM IpU
XUMHUYECKHX PEaKIMsIX, 3aKOH MOCTOSIHCTBA cocTaBa. BeliecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHHUS.



Tema 15. Ilepuoguveckmii 3axkon u IICXI JI.U. MenaeneeBa Ha OCHOBe YYeHHSI O
cTpoeHum atoma (8 yaca)

ATomHBIE opOuTanm, S-, p-, d-, f-amexTpoHbl. OCOOEHHOCTH pa3MEUICHUS AIIEKTPOHOB IIO
opOUTANIIM B aToOMaxX MallbIX M OOJBIIMX MEPUOJIOB. DHEPreTUYECKUE YpOBHHU, MOAYpPOBHU. CBA3b
NEPUOANYECKOI0 3aKOHA U MEPUOJUYECKON CHUCTEMBI XMMHUYECKHX IJIEMEHTOB C TEOPUEH CTPOECHMUS
atoMoB. KopoTkuiéi ¥ JUIMHHBIM BapuaHThl TaOMUIBl XMMHYECKUX 3J1eMeHTOB. [lonoxeHue B
NEPUOANYECKON CHCTEME XHMHYECKMX JJIEMEHTOB BOJIOpPOJAA, JIAHTAHOUAOB, AaKTUHOMJIOB U
HCKYCCTBEHHO IOJYYEHHBIX 3JIEMEHTOB.

BasieHTHOCTB M BaJIEHTHBIE BO3MOKHOCTH aToMOB. [lepuoanyeckoe n3MeHeHne BaJIEHTHOCTH U
pa3MepoB aTOMOB.

Pacyernble 3amaun. Beruucinenue macchl, o0bemMa WIM KOJWYECTBAa BEIIECTBA IO WM3BECTHOU
macce, 00beMy HIIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYNHMBIIUX B PEAKIUIO MJIM MOJYYHBIIUXCS B
pe3ynbTaTe pEeaklMu BEIIECTB.

Tema 16. CTpoenue BemecTna (8 yaca)

XuMmuyeckasi cBsi3b. Buibpl U MexaHU3Mbl 00pa3oOBaHUs XUMUYECKOW cBs3u. MOHHas CBs3b.
Katnonst u anuonsl. KoBajlieHTHass HenoyisipHas CBsA3b. KoOBaJeHTHas MOJISIpHAss  CBS3b.
OneKkTpooTpulaTeabHOCTh. (CTeneHb OKHUCIeHMs. Merammyeckas CBs3b. BoaopoaHas CBs3b.
[IpocTpaHcTBEHHOE CTPOEHUE MOJIEKYJI HEOPraHUUECKUX M OPraHUYECKUX BEIIECTB.

Tunsl KpUCTANTUYECKUX PEIIeTOK W CBOMCTBa BewlecTB. [IpuynHBI MHOTOOOpa3usi BELIECTB:
U30MEPHUsL, TOMOJIOTHS, AJIJIOTPOIIHSL, U30TOIHS.

Pacuernblie 3a1aun. Beruncnenne macchbl (KOJTUYECTBa BELIECTBA, 00bEMa) MPOIYKTa peakiuy,
€CJIM JUIS €0 MOJYYEHUs IaH pacTBOP € ONMPEAEIEHHON MACCOBOM J0JIE HCXOJHOIO BEUIECTBA.

Tema 17. Xumnueckne peakuum (8 yaca)

Knaccugukanys XuMHUECKUX peakliUii B HEOPraHUYECKOM U OpraHM4eCcKON XUMHUU.

CKopocTh peakluu, €e 3aBUCUMOCTh OT Pa3NUYHBIX (PaKTOPOB. 3aKOH JECHCTBYIOIIUX Macc.
Oueprusa axktuBanuu. Kartanus u xaranuzatopsl. OOpaTUMOCTh peakuuid. XMMUYECKOE pPaBHOBECHE.
CwMmernieHne paBHOBecHs 1o eicTBUEM pa3nuyHbIX (aktopoB. [Tpunuun Jle Hlatense. [IpousBoacTBo
CEPHOI KUCJIOThl KOHTAKTHBIM CIIOCOOOM.

Onexrponutuyeckass auccouuanus. CunbHble M clabble 3JIEKTPOIUTHL. KUCIOTHO-OCHOBHBIE
B3aMMOJIecTBUS B pacTBopax. Cpella BOJHBIX PAacTBOPOB: KUCIasl, HEUTpalbHas, ImenouHas. MlonHoe
npou3sBeaeHue Bojbl. Bogopoauslil mokasarens (PH) pactBopa.

I'maponus opraHNYecKUX U HEOPraHUYECKUX COCTUHEHUMN.

PacuerHble 3a1aun. Beruncienne macchbl (KOJIMYeCTBA BEIIECTBA, 00bEMa) MPOAYKTa pEaKIiH,
€CJIM U3BECTHA Macca MCXO/IHOTO BEIIECTBA, COAEPIKAILEro ONPEAEICHHYIO OO IpUMeEceH.

Tema 18. Metajuibi (10 yacos)

[TonoxxeHne MeTamsioB B MEPUOJUYECKON CHCTEME XMMHYECKHX 31eMeHTOB. O01iue cBoiCcTBa
METaJUIOB. DJIEKTPOXUMHUECKUH psil HANpspKeHUH MetauioB. O01e crnocoObl MOTy4YeHUsT METaIJIOB.
DIIEeKTPOIN3 PacTBOPOB U paciuiaBoB. [loHATHE 0 KOppo3uK MeTaIoB. CITOCOOBI 3aITUTHI OT KOPPO3UH.

O030p MeTalIOB TIJVIABHBIX HOATpynn (A-Tpymm) NEepHOAMYECKONH CHCTEMbl XHUMHMYECKHX
3JIEMEHTOB.

O0630p MertamnoB riaBHbIX mnoarpynmn (b-rpynm) nepuonuyeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB (M€[b, IIMHK, TUTAH, XPOM, KeJIe30, HUKEeIlb, TUIaTHHA).

CrnnaBel METaJIOB.

OxcuIpl U TUIPOKCUIBI METAIIIOB.

PacuerHble 3amaun. PacueTel 10 XMMHUYECKUM YPAaBHEHMSIM, CBS3aHHBIE C MAacCOBOM JoJyiei
BBIXO0/1a MPOYKTA PEaKMu OT TEOPETUUECKH BOZMOYKHOTO.

Tema 19. Hemeransi (10 yacos)

O630p cBoWCTB HeMeTauioB. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA THIHUYHBIX
HeMeTaioB. OKCHIIbI HEMETAUIOB M KHUCIOPOJIOCOEpXkKallue KHCIOTHl. BomopoaHble cOeqUHEHUS
HEMETAJIOB.

Tema 20. I'eHeTn4yeckasi CBA3b HEOPraHUYECKUX U OPraHNYeCKUX BewecTs (6 yaca).




