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I'adpuensn O. C.

Xumus. Paboune mnporpammel. Ilpenvernas nuaus ydeOHukoB O. C. I'abpuensna, M. T.
OctpoymoBa, C. A. CmagkoBa. 10—11 xmaccel. ba3oBblii ypoBeHb : yueb. mocoOue st
obmeobOpazoBar. opranuzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CiankoB — M. :
[Tpoceemienwne, 2019. — 00 c. — ISBN

Pabouas mporpamma kypca xumum paspaborana k ydeOHukam aBTopoB O. C. I'abpuensHa,
N. T'. Octpoymona, C. A. CnagkoBa 10—11 kiaccoB 6a30BOro ypoBHs 00111€00pa3oBaTeIbHbIX
opraam3anuii. CTpykTypa U cojepkaHue pabodeld mporpamMMmbl COOTBETCTBYIOT TPeOOBaHUSM
@enepaliIbHOTO  TOCYIApPCTBEHHOrO  00pa3oBaTeNIbHOTO  CTaHJIApTa  CpelHero  oluiero
obOpazoBanmus. Ilocobue aapecoBaHo yduTedsiM  OOIIEOOpPa30BATEIBHBIX  OPTAHU3AINM,
paborarommm o YMK  O. C. I'abpuensina, U. I'. Octpoymona, C. A. Cnagkosa.

ITosicHuTe/ILHAS 3aNMCKa

@DenepanbHbIl TOCYJApCTBEHHBIM 00pa30oBaTeNbHbBIM CTaHAapT oOmmero oOpa3oBaHus, a
TaK)Ke OCHOBHBIE MJIeU U NoJjoxeHus [Iporpammsl pa3Butus U (GOpMHUPOBAHUS YHUBEPCATbHBIX
yueOHBIX JeMCTBUM A cpenHero (MOMHOro) oO0IIero oOpa3oBaHUS COCTABISIOT OCHOBY
npezasaraeMoi pabodeit mporpaMmel.

Orta mporpamMma JIOTHYECKH IPOAOJDKAET MPOTpaMMBl Ui HAYaJIbHOTO OOIIETro |
OCHOBHOI0 001Iero obpa3oBaHusi B 00JacTH pa3BUTHsI BCEX OCHOBHBIX BHJOB JIEATEIILHOCTU
o0yyaembIX, INpeACTaBICHHbIX B HUX. OHa cocTaBieHa ¢ y4€TOM OCOOEHHOCTEH, KOTOpbIE
oOyCJIOBIIEHBI, B IIE€PBYI0 OYepelb, IPEAMETHBIM COACP)KAHUEM M ICHXOJIOTHYECKHUMHU
BO3PACTHBIMH OCOOCHHOCTSAMHU 00Y4aeMbIX.

ITo3HaBatenpHas NeSATEABHOCTD MIPH U3YYEHUU Kypca XMMUHU Ha 0a30BOM YpOBHE UTpaeT
BEAYUIYI0O POJb B Pa3BUTUU OCHOBHBIX BHUJOB Y4YEOHON J€ATEIbHOCTU CTapUICKIACCHUKOB:
BIaJeTh METOJAMU HAayyHOrO TIO3HAHUS, IIOJHO W TOYHO BbIPAXaTh CBOU MBICIH,
XapaKTepU30BaTh, OOBSICHATH, KIAaCCU(PUIMPOBATH XUMUYECKHE OOBEKTHI, paboTaTh B TpyIIE,
apryMEHTHPOBaTh CBOK TOYKY 3pEHMsI, HAaXOAWUTh, HCIOJIb30BaTh pa3jIMyHbleé HCTOYHUKU
MH(OPMAIH U MPEICTABIATh B YCTHOW U MUCbMEHHON PeUYM pe3ysabTaThl €€ aHaIn3a.

Onna w3 3agay  oOydyeHuss B CpeAHeH IIKoJde — ONpeAeTeHHue JaibHeHnIei
o0pa3oBarebHONW TPAEKTOPUU M OTBETCTBEHHOI'O BBIOOpA KU3HEHHOTO U MPO(ECCHOHATBLHOTO
nytd. [ pemieHuss STOM 3aJayM  CTApIIEKIACCHUKHM MPH  HM3YYEHUH XHMHUHU JIOJDKHBI
UCIIOJIb30BaTh NMPUOOPETEHHBIN Ha YPOKAaX XMMHMH OIBIT JIEATENBHOCTH B MpodeccuoHanbHON
ctepe u Tr000M KU3HEHHOW CUTYAIIUH.

ComacHO 00pa30BaTeIbHOMY CTaHAAPTY, IVIABHBIE UeaU CPEOHe20 00uieco 00pazoeanus
COCTOSIT:
B MNpuOOpEeTeHMHM 3HAHWM, YMEHHMH U CHOCOOOB  JEATEIBHOCTH, CIIOCOOCTBYIOIINX
(OopMHUPOBAHUIO IIETTOCTHOTO MPEACTABIECHUS O MHPE;
B Pa3BUTHUU OIbITa Pa3HOOOPA3HON AESITENbHOCTH, CAMOIIO3HAHUS U CAMOOIIPEIEICHHUS;
B OCO3HAHHOM BBIOOpE MHIUBHUAYaJIbHONH 00pa3oBaTeIbHON TPAeKTOPUHU U MPO(deCcCHOHAIbHOM
JIeSITEJIbHOCTH.

bonpmioit Bkiag B JOCTHKEHHME JTHUX Leled cpeaHero oOIiero oOpa3oBaHUS BHOCUT
u3yueHue Xumuu, KOTopoe IpU3BaHoO odecneuums:
(dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B KOTOPOIl cMCTeMa XMMUYECKUX 3HAHUN
ABJISIETCS €€ BaKHEHIIIMM KOMIIOHEHTOM,;
pa3sBUTHE  MHTEIUIEKTYaJbHOTO ¥ HPABCTBEHHOTO  IOTEHIMAlla  CTApIIEKIACCHUKOB,
dbopMHUpOBaHWE Yy HHUX DKOJOTHYECKM TPAMOTHOTO B Y4eOHOW U TpodecCHOHATbHON
NeSITeIbHOCTH, a TaKkKe B OBITY;
OCO3HaHME Yy CTApIICKIACCHUKOB HEOOXOAMMOCTH B Pa3BUTUM XHUMUU U XUMHUYECKOU
IPOMBIIIJIEHHOCTH, KaK MPOU3BOAUTEIILHON CHIIBI OOIIECTBA,
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NOHMMaHHE HEOOXOAMMOCTH O€30IacHOro0 OOpalleHusi C BEIIEeCTBAMH U MaTepHajaMH,
HCIOJIb3YEMBIMH B MPOPECCUOHATLHOM U MOBCETHEBHOM JKU3HH.

Llenamu uzyuenus xumuu 6 cpeoneil uiKoue A6aAI0mcs.

BUJICHUE Y TOHUMAaHUE 3HAYMMOCTU XUMHUYECKUX 3HAHUH JUIsl KaKJOT0 WICHA COLUYyMa; YMEHUE
OLICHUBATh PA3JIUYHbIC (DAKTHI U SIBICHUS, CBA3aHHBIE C XUMHUECKUMHU O0BEKTAaMH U IIPOIIECCaMu
HA OCHOBE OOBEKTUBHBIX KPUTEPUEB U OMPENEIEHHON CUCTEMBI IIEHHOCTEH, (hOpMYyIpOBaTh U
000CHOBBIBaTh COOCTBEHHOE MHEHUE U YOCKICHNUE;

IIOHUMaHUe pojii XMMHUM B COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHMHE MHpa U
UCTIOJIb30BAaHNE XUMHUYECKUX 3HAHWH JUIsl OOBACHEHHsSI OOBEKTOB M MPOIECCOB OKpPYKAIOIIECH
JIEUCTBUTEIBHOCTH — MPUPOJAHOM, COLMATBHOM, KYJBTYPHOM, TEXHUYECKOUN CPEIbI;
(dbopMHUpOBaHUE Y CTAPIIEKIACCHUKOB MPH U3YUYEHUH XUMHHU OMBITA IIO3HAHKS U CAMOIIO3HAHHUS C
MIOMOIIIBIO KITFOYEBBIX KOMIIETCHTHOCTEH (KITFOYEBBIX HABBIKOB), KOTOPbIC UMEIOT YHHBEPCATHHOEC
3HAYEHUE JUIS Pa3IMYHBIX BUJIOB JIESITEIHHOCTH, — MOUCKA, aHaju3a 1 00paboTku nH(popManuy,
U3TOTOBJICHHE WH(GOPMAIMOHHOTO TPOAYKTa U €ro IMpe3eHTAlud, NPUHITUS pEeUIeHHH, ,
KOMMYHUKAaTUBHBIX HAaBBIKOB, 0O€30HacHOT0 OOpalleHus ¢ BEIIeCTBAaMH, MarepuajlaMu |
poleccaMu B TOBCETHEBHOM KU3HU U IPO(ECCHOHAIBHOM 1A TEIbHOCTH.

MeTtonnueckne 0cO0eHHOCTH Kypca

Copepxanue Kypca peanusyercs U3 pacuéra 1 4 B Henenmo. OTOT JIMMHUT BPEMEHU U
00yCIaBIMBAET Psii METOAMUYECKUX OCOOCHHOCTEH Kypca.

W3ydenne xumMuu Ha 0a30BOM YpOBHE alpuUOpU HE TOTOBUT CTAPIICKIACCHUKOB K Claye
EI'D no xumuu. [loaTomy B MOCTPOCHUHU Kypca UCIOIB30BaH @HMIPONOUEHMPUYECKUT NOOXO00,
pU KOTOPOM O0Y4YEeHHE MPEMETY MIPOUCXOIUT HA OCHOBE Y4€Ta UX UHTEPECOB, CKIIOHHOCTEH U
OCOOEHHOCTEH, BMECTO XEMUOUECHMPUUECKO20 NO00X00a, TPU KOTOpPOM OOydyeHUEe XHUMHUU
CTPOUTCSI HA OCHOBE IPUHIUMIIOB U METOJIOB [TIO3HAHUS CAMOU XUMHUH.

Huskas MoTuBamust u3yyeHUS XUMHUM OOJBIIMHCTBOM Y4YalllUXCSl T'yMaHUTAapHBIX,
(bu3MKO-MaTEMaTUYECKUX KJIACCOB M IIKOJ OOyClOBI€HAa €€ CTaTycoM KaK HeNnpo(HIbHOMI
JUCHUIUIMHBL. [I03TOMY C 1LI€1bI0 MOBBILIEHUS MHTEPECAa K XMMHHM y TaKUX CTAPIIEKIACCHUKOB
MPEAYCMOTPEHO YCUJIEHWE NPUKIAAHOTO Xapakmepa COACPX aHUA U  I03HABaTEIbHOU
JESATEIbHOCTH NMpU OOYyYEHUHU JTaHHOTO Kypca, T. €. CBA3M XMUMHM C IOBCEAHEBHON >KHU3HBIO
yenoBeka. Tak, B Kypce OpraHM4ecKoi XMMHM Ha 0a30BOM YpOBHE NpejasiaraerTcs HU3ydyeHue
paznena «OpraHuyeckas XHMHUs M OOIIECTBO», KOTOPBIM 3HAKOMUT CTapIIEKJIACCHUKOB C
OCHOBaMM OMOTEXHOJIOTUM M XUMHHU TOJIMMEPOB. A B Kypce 001Ieil XuMun B pazjene «XuMus u
COBpEMEHHOE OOIIECTBO» paccMaTpUBaeTCi TeMa «XUMHUYecKasi TPaMOTHOCTh, KaK KOMIIOHEHT
o0miell KyJnbTypbl 4YeloBeKa», (HOpMHUpPYETCs yBaKE€HHE K MHCTPYKLHSAM [0 3KCIUTyaTalluu
OBITOBBIX MPUOOPOB U TpEnapaTroB, a C IEJbI0 MPaBWIBHOIO YyXO0Ja 32 TPUKOTAKHBIMHU
U3JeNUAMH (YMCTKOM, CTUPKOM, CYIIKOH, YTIO)KKOH ), — YMEHHE YUTaTh UX 3TUKETKU.

VY4eOHbII MaTepuall Kypca XUMUM Ha 0a30BOM YpPOBHE H3JIO)KEH HE B CyXOM
JUIaKTH4YeCKOM (opmarte, a gpopmame cobecedosanus c 0Oy4arOIMMCs HAa OCHOBE peaTu3aliiu
MEXIIPEIMETHBIX CBS3€M C MUPOBOM XyI0KECTBEHHON KYJIBTYPOU, JTUTEPATYPOU, TUTEPATYPOH,
HUCTOPUEH.

VYcunenue rymaHuTapu3aldd B OOyYEeHHMM XUMHHM B KjlaccaX M ILIKOJaX I'yMaHUTapHOTO
npoduis MPOBOAUTCS C MOMOILBIO METOJIOB, TPUEMOB U CPEJICTB, IPUMEHIEMbIX NPH U3yYEHUN
TYMaHUTapHbIX AUCUUIUIMH. Hanpumep, xopommii pe3yapTaT Kak JJis HUHOCTPAHHOTO S3bIKa, TaK
U U1 XUMHUM, Ja€T HUCIOJIb30BaHUE XMMMUYECKOTO MaTepuala Ha COOTBETCTBYIOLIEM SI3bIKE
yUYalIMMHCS HIKOJ U KJIACCOB C YIyOIEHHBIM N3Yy4€HUEM MHOCTPAHHOTO si3bIka. Emé 6onbimit
3 dexT s 000X MpeaMeToB OyIeT JOCTUTHYT, €CIH K MoA00pY XMMHYECKOro MaTepuaia Ha
MHOCTPAaHHOM SI3bIKE€ NPUBJIEKAIOTCS U CaMM Yydalluecs, KOTOpblE HaXOJAT W IPEICTaBISIOT
UHPOPMALIMIO O PA3BUTUM XUMHYECKOM HAyKM M TNPOMBIIIJICHHOCTH B CTpaHaX H3y4aeMoro
A3bIKa U O POJIM YUYEHBIX-XMMHUKOB 3THUX CTpaH IMpH MOATOTOBKE COOOIIEHUH M Mpe3eHTaluu 10
3agaHusIM pyOpuku «llcronb3yiiTe JOMOMHUTENbHYI0 MH(POPMAlLMIO U BbIpa3uTe MHEHHue». B



CBOIO OuYepenb, OTO TO3BOJSIET pPa3BUBaThb HX HH(DOPMAIMOHHO-KOMMYHUKATHBHYIO
KOMIIETEHTHOCTb.

B xiaccax ¢u3uko-mareMaTHuecKoro nmpouiist TeMbl, CB3aHHBIE ¢ (PU3UKON U3ydaroTCs Ha
OCHOBE aKTHUBHBIX (opM (becen, AUCIYTOB, YPOKOB-KOH(EPEHLUIT), 4TO 03BOJIET 3HAUUTEIHHO
YBEIUYUTh JIOJII0 CAMOCTOSATENIbHOW paboThl ydammxcs. Tak, Hampumep, paccMaTpuBacTCA
y4eOHbI MaTepuasa MO CTPOEHHIO aTOMa M BELIECTBA, HEKOTOPHIM acleKTaM (PU3MYECKOW H
KOJJIOWIHON XMMUH, Ta30BbIM 3aKOHAM. Takoil MHTErpaTHUBHBIN MOIX0A K 0OYYEHUIO0 XUMHUU HA
6a30BOM ypOBHE U MO3BOJISIET (POPMHUPOBATH LIEJIIOCTHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUpA.

Xumuueckuii IKCnepumMenm u pacuyémuple 3a0a4u no Gopmynam u ypasHeHusam B Kypce
6a30BOr0 ypOBHS M3-32 HEOOJIBIIOrO JUMHUTA BPEMEHH HCIOJIb3YIOTCS HECKOJIBKO MHAYE, YeM B
OCHOBHOM IIIKOJIE ¥ IIPH N3YYEHUH XMMHHU Ha YIITyOJIEHHOM YPOBHE.

VBelu4eH yHeNbHBIH BEC JIEMOHCTPALMOHHOTO SKCIIEPUMEHTa U  YMEHBIIEH —
71a00paTOpHOro ydyeHuueckoro. [1oaToMy pekoMeHayeM MpHU BBITOJIHEHUN JIEMOHCTPALMOHHOIO
9KCHEPUMEHTA IUPOKO MPHUBIIEKATh yYalllXcs B Ka4eCTBE acCUCTEHTOB yuutensd. Kpome srtoro,
C ILEJbI0 SKOHOMMM BpPEMEHM M YCWJIEHHUS HArJsAJHOCTM Ha YpOKax XUMHMM Ipeaaraercs
UCIIOJIb30BaHUE BUJEO(PArMEHTOB U BUIEOMATEPUANIOB, a TAKXKE KOJUIEKLUH, IO OTOBIEHHBIX
K K&KJIOMY YPOKY XMMHH Ha OCHOBE PUCYHKOB-KOJIJIQXKEH U3 y4eOHUKOB.

YroObl peain3oBaTh B3aUMOCBSA3b KAUECTBEHHON M KOJIMYECTBEHHOW CTOPOH HM3y4aeMbIX
XUMHYECKHX OOBEKTOB, — BEIIECTB M pPEaKIHWid, — pacu€THhIe 3aadud 1Mo ¢GopMmyinaM H
YpaBHEHMSIM, HEOOXOAMMO TakKK€ YBEIMUYUTb YACIbHBIH BEC CAMOCTOSTEIbHOW pPabOTHI
yuamuxcs. C 3TOH menbpio pacuéTHBIE 3a/1a4yd, NPUBEIACHHBIE B KOHIE KaXI0ro maparpada
y4€OHUKOB, OLIEHUBAIOTCA U KOMMEHTUPYIOTCS YYUTEIEM Ha NPOTSDKEHUH 3—5 MUHYT B Hayaje
KaXKJ0r0 ypoKa.

Packpvimue ceéazu uszyuaemozo mamepuana ¢ Oyoywieni npogheccuoHanbHol
0esAmeNbHOCMbIO GbINYCKHUKA CPEOHell WIKOIbl CnocoOcmeyem YCUuileHulo MOmueayuu
yuamuxca K u3y4yeHuio HenpopuibHoil OucyunIunsl. ITO MOXKET ObITh JOCTUTHYTO uepes3
BBIINIOJIHEHUE CTapLIEKIAaCCHUKaMM 3aJaHuil ¢ obuielt Tematukoil «lloarorospTe coobiieHue o
TOM, KaK CBSI3aHbl CBEJIECHUS KOHKPETHOM TeMbl ¢ BbIOpaHHOM Bamu BY3om mnu ¢ Oynymeit
MpOPECCHOHAIBHON JESTEIHHOCTHIOY.

bonpuryro posib B MHTErpaluy 3HAaHUN CTApIICKIACCHUKOB [0 XHMHUU U JIPYrUM
npeIMeTaM WrpaioT ¢uiaocoghpckue kamezopuu u 3aKOHbl, HapUMEp, 3aKOHBI IEpexoja
KOJINYECTBEHHBIX OTHOILIEHUH B KaUeCTBEHHbIE, €IMHCTBA U OOPHOBI MPOTUBOIMOIOKHOCTEH I
KaTeropusi «OTHOCUTEIBHOCTH HMCTUHBD. Tak, B XOA€ AMCKYCCMU O CYTH HEpPHOIUYECKOIO
3aKOHA ydJallluecsl NMPUXOAAT K BBIBOAY O NPUYMHHO-CIICICTBEHHON CBSI3U MU3MEHEHHUH CBOWCTB
AJIEMEHTOB U 00pa3yeMbIX MMH BEILECTB OT 3apsiIOB M3 aTOMHBIX sJIep WIM O JBOMCTBEHHOM
NOJIOKEHUH BOJOpPOAa B Mepuoandeckod cucteme. [Ipu paccMOTpeHUH KiIacCUpHUKALMU
XUMHUYECKHX DJIEMEHTOB M OOpa3yeMbIX HMMH MPOCTHIX BELIECTB (METaUIbl U HEMETAlIbl) U
coeMHEHHH (OKCHIBI U THIPOKCHU]IBI) HA OCHOBE OTHOCHUTEILHOCTH UCTUHHOCTH O0yYaroIIuecs
OCO3HAHHO paccMaTpUBalOT 0a30BbIE MOHATUS Kypca: CTPOEHHE aToMa U BUABl XUMHUYECKHX
CBsi3€H, TUIIBI KPUCTAINTMYECKUX PEIIETOK U (PM3NUECKUE CBOICTBA BEIIECTB, aM(OTEPHOCTb.

OauH wyac B HeJemo, OTBEACHHBIM Ha H3Y4eHHME Kypca, IMPEAroiaraeT IIUpOKoe
UCIIOJIb30BAHUE JIEKWUOHHO-CEMUHADPCKOU (opmbl npoeedeHus y4yeOHvlX 3aHAmMUI. ITO
MO3BOJIIET CTapIIEKJIACCHUKAM HE TOJbKO 3((EKTHBHO YCBaumBaTh COJAEpXKaHUE Kypca, HO U
TOTOBUT UX K MIPOJIOJDKEHNI0 00pa30BaHuUs B BBICIIEH 1IKOJIE, I1e Takas popma npeoliagaer.

O0mas xapakTepucTuKa Kypca

OcCOoOeHHOCTH CcOAepKAaHUS U METOAMYECKOro IMOCTPOEHUs Kypca cHOpPMHpPOBAaHBI Ha
ocHoee ®I'OC COO.

1. Conepxanme Kypca BBICTPOCHO JIOTHUHO U JIOCTYMHO B COOTBETCTBUU C CHCTEMHO-
JeSITEIbHOCTHBIM MTOJIXO/IOM Ha OCHOBE UEPapXUU YUeOHBIX MpolieM
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2. B 10-om knacce CTapIIEKJIACCHUKHM 3HAKOMSTCS C OOraTblM MHPOM OPraHMYECKUX
BEIIECTB Ha OCHOBE pean3ally WU B3aUMOCBSI3H XUMUYECKOTO CTPOSHHS 3THUX BEIIECTB C MX
CBOWCTBaMHU U IPUMEHEHUEM

3. Conepxanue Kypca obmeld xumun B 11-oM Kiacce crocoOCTBYeT (pOpMUPOBAHHIO
€AMHOM XMMHUYECKOM KAPTUHBI MHUpA Yy BBITYCKHUKOB CPEIHEH IIKOJIBI ITYTEM pPacCMOTPEHUS
00LIMX U HEOPTraHUYECKON U OpraHMYeCKON XUMHUH MOHSATHH, 3aKOHOB U TEOPUH.

4. VzyueHne Kypca MpOBOJUTCS HA OCHOBE COYETAHUS TEOPHH U MPAKTUKH MPOOIEMHOTO
0o0y4yeHUs U 1o/Iauy MaTepuaa B JJOTUKE HAyYHOTO MMO3HAHUSI.

5. Teopernueckue MONOKEHUS Kypca ILIUPOKO MOAKPEIUIEHBI JIEMOHCTPALMOHHBIMU
XUMHUYECKHUMH SKCIIEPUMEHTAMHU, J1a00paTOPHBIMU OTBITAMH U MPAKTUYECKUMU pabOTaMHU.

6. Peanu3yercst nHTErpanus cCopepkaHus Kypca ¢ IpeMeTaMi He TOJIBKO €CTECTBEHHO-
HAy4YHOT'0, HO ¥ TYMaHUTapHOT'O IUKJIOB.

7. JIOCTMXKEHHIO TPEAMETHBIX, METANPEIMETHbIX M JIMYHOCTHBIE PE3yJIbTaToOB
CIOCOOCTBYeT cucTeMa 3afaHuii B (hopmare peduiekcuu: MPOBEphTE CBOM 3HAHMS, MPUMEHHUTE
CBOY 3HAHMSI, UCTIOJIB3YHTE JOTIOTHUTEIBHYIO HH(POPMALIMIO U BBIPA3UTE MHEHHUE.

8. PackpeiBaeTcsi pojib POCCUMCKMX YYEHBIX B CTAHOBJICHHMM MHPOBOM XUMHUYECKOU
HayKH, 9YTO CITIOCOOCTBYET BOCITUTAHHIO MMATPUOTU3MA U HAIIMOHAIILHON CaMOMICHTH(HKALINH.

9. Kypc peanusyet cBsi3b yueOHON JUCIHUILIUHBI C KU3HBIO, YTO CIIOCOOCTBYET YCUIICHUIO
MOTHUBAIMH YYaIIUXCS K U3YYEHUIO HENPOPMILHOW XUMHUH Yepe3 PACKPBITUE CBSA3U M3Y4aeMOTo
Marepuaia ¢ Oyayiiei oopazoBareIbHOM TpaeKTOpHel U mpodeccuoHaNbHON 1eATeIbHOCTH.

10. B Kypce npeacTaBieHbl COBPEMEHHBIE HANPABICHHUS PA3BUTHA XUMUYECKOW HAyKH U
TEXHOJIOTHH.

11. B kypce Hanum oTpa)X€HUE OCHOBHBIE CO/IEPIKATENbHbIE JINHUU:

«Bewiecmeo» — 3HaHUA O COCTaBe, CTPOEHUHU, CBOMCTBAX ((PU3MUYECKUX, XHUMHUECKHX U
OHMOJIOTMYECKHX ), HAXOXK/ICHUU B IPUPOE U MOTYUYCHUU BAKHEUITUX XUMHUECKUX BEIIECCTB,;
«Xumuueckasa peakyus» — 3HAHUS O IIPOLECCAX, B KOTOPHIX IPOSBISIIOTCS XUMHUYECKUE
CBOMCTBA BEUIECTB, YCIOBUSIX UX MIPOTEKAHUS U CIIOCO0AX YIpaBIICHUS MU,

«lIpumenenue eeutecme» — 3HaHUS B3aMMOCBS3M CBOMCTB XMMHUYECKUX BEIECTB, Hauboiee
UCIIONB3YEMbIX B OBITY, IPOMBIIUIEHHOCTH, CEIbCKOM XO3SiCTBE, 3/ApPaBOOXpPAHEHHUH U Ha
TPaHCIIOPTE;

«A3p1k Xumuw» — cUCTeMa 3HAHUNH O BAXHEWIIMX MOHATUAX XMMHUU M XHUMHYECKOU
HOMEHKJIaType HeopraHuueckux u opranuueckux BemectB (MIOITAK wu TpuBHanbHOI);
BJaJICHUE XMMHUYECKON CHUMBOJIMKOW M €€ OTpaXCHHEM Ha NMHUCbME, —XMMHMYECKHUMM 3HaKaMu
(cumBonamu), (opMynbl M ypaBHEHHs, a TaKKe MpaBuiIa nepeBoja MHGOpMAalMU C POIHOTO
S3bIKa Ha SI3BIK XUMHH U 00paTHO.

MecTto npeagmera B y4eOHOM IJIaHe

Kypc xumuu B cpeaneil mkone npenycMmarpuBaercsd denepaibHbIM TOCYJapCTBEHHBIM
o0pa3oBaTelbHBIM CTaHAAPTOM KaK COCTaBHas yacTb MpeaMmeTHo oOmactu «EctecTBeHHO-
Hay4YHBIE TIPEIMETHD).

XuMmHsl BKIIIOUYEHA B pasjiesl 6a3ucHOro yuyeOHOro IuiaHa cpeqHel mkoisl «ConepikaHue,
dbopMupyeMoe y4JaCTHUKaMH OOpa30oBaTeIbHOTO MPOIECCa», MOITOMY OOy4aromuecs: MOTYT
BBIOpaTh XHMMHUIO Kak Ha 0a30BOM, TaKk M Ha YyIIyONEHHOM YpOBHE MM JK€, B KauecTBe
aIBTepHATUBEI BEIOPATh HHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHHEY.

B 6asucHom ydeOHOM IutaHe 0O0IIE00pa30BaTeIbHBIX OpPraHU3ALUN H3Y4eHHE XUMUHU
npoBoauTcs u3 pacuéra 1 gac B Hememo (70 gacoB 3a aBa roga oOydeHHs), B COOTBETCTBUU C
KOTOPBIM W pa3paboTaHa JaHHass pabodas MporpaMma HO XUMHH JJs CPEIHEro oOIIero
o0Opa3oBaHMsI Ha 0a30BOM ypPOBHE.

JInuHOCTHBIE, MeTanpeIMeTHbIE M MPeAMeTHbIe Pe3yJbTaThbl 0CBOEHHUS Kypca

OOydeHre XMMHUHM B CpeqHEH IIKoyie Ha 0a30BOM ypOBHE IO JaHHOMY KypCy CIIOCOOCTBYET
JOCTHYKEHUIO OOYUaIOIIMMUCS CIIEAYIOIINX JIUYHOCHIHBIX PE3Y1bmamog.



1)

2)

3)

4)

1)

2)

3)

4)

YyBCTBAa FOPAOCTH 3a POCCUHMCKYIO XUMHUYECKYIO HAYKy U OCO3HAHHME POCCUHCKOM I'pakIaHCKOU
UJEHTUYHOCTU — 8 YeHHOCMHO-0PUEHMAYUOHHOU cepe;
OCO3HaBaTh HEOOXOIMMOCTb CBOEH IO3HABAaTEIbHOW [EATENbHOCTU U YMEHHE YIIPaBIATH €10,
TOTOBHOCTh M CIOCOOHOCTh K €CaMOOOpa30BaHUIO HA NPOTSKEHUU BCEH >KU3HM; IOHUMAaHHE
BAXHOCTH HEIMPEPBHIBHOTO 00pa3oBaHUs Kak (aKTopy YCIEMIHOM NpoQeccHoHaIbHOH |
00I11eCTBEHHOH EATEIIbHOCTU; — 6 no3Hasamenvholl (KOTHUTUBHOW, MHTEIJIEKTYaJIbHON) cghepe
TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JasibHEHIEH 00pa30BaTelbHON TPACKTOPHU WM COEpHI
podeCCHOHANTBHOM IEITETLHOCTH — 68 mpPy0osol chepe;
HENPUSATHE BPEAHBIX MPHUBBIYCK (KypeHHS, YHOTPEOJEHHs aJKOroisi U HApKOTUKOB) HA OCHOBE
3HAHUM O TOKCMYECKOM M HAapKOTUYECKOM JIEHCTBHM BEILECTB — 8 cghepe 300posbecdepedcerus
u bezonacrno2o obpasza dHcusHu,

Memanpedmemnvimu pesynibmamamu OCBOCHMS BBITYCKHUKAMU CPEIHEH IIKOJIBI Kypca
XUMUH SIBIISIOTCS:
UCnonb306anue OCHOBHBIX METOAOB MO3HaHMs (ONpeAeeHHe MCTOYHUKOB y4eOHOM M HayyHOU
uHpOpPMaIUK, MONydYeHHEe 3TOW HMH(pOpMaluu, e€ aHaiu3, U YMO3AKIIOUEHUS Ha €ro OCHOBE,
U3rOTOBJIEHUE U Npe3eHTalusl UHOOPMALIMOHHOTO IPOIYKTa; IPOBEIECHHE YKCIIEPUMEHTA, B TOM
YHCIIe U B IPOLECCE UCCIIEN0BATENbCKON AEATEIbHOCTH, MOAEIMPOBAHNE U3yYaeMbIX OOBEKTOB,
HaONIOZICHHE 32 HUMH, WX HU3MepeHHe, (UKcalus pe3ylbTaroB) M UX HNpUMEHeHue sl
NOHMMAaHHUS Pa3JIMUHBIX CTOPOH OKPYKAIOLIEH J1eHCTBUTENBHOCTH;
@ladeHue OCHOBHBIMH HWHTCIUICKTYyaIIbHBIMU OIepalusMiu (aHalW3 W CUHTE3, CPaBHEHHE WU
cucTeMaru3anusi, 0000IIeHe U KOHKPETH3aIus, KJIacCu(UKAIHs 1 MOMCK aHAIOTOB, BBISIBICHUE
IPUYMHHO-CJIECTBEHHBIX CBsI3ei, (HOpMYyIUpOBKa TUIOTE3, UX IpoBepka U (HopMynupoBKa
BBIBOJIOB);
nosHanue OOBEKTOB OKpPYXKAIOIIEro MHpa B IUIaHE BOCXOXKIEHHUA OT aOCTPakTHOIO K
KOHKPETHOMY (OT OOIIEro uepe3 4aCTHOE K SIUHUYHOMY);
CNnOcoOHOCMb BBIIBUTAaTh UJIEU M HAXOJUTh CPEACTBA, HEOOXOAUMBIE JJISl UX TOCTHKCHMUS;

5) ymenue bopMynupoBaTh LM M ONPEICIATh 3ajaud B CBOCH IMMO3HABATEIBHOW JCATCIHHOCTH,

6)

OTIPEIEIIATh CPEICTBA JJIS JOCTHXKCHHUS IIeJIeH U PEIICHUs 3a/ad,

onpeodensams pasHOOOPA3HbIE UCTOUHUKHU TMOTYYEHUs HEOOXOMMMOW XMMHYECKOW MH(MOpMAIINH,
YCTaHOBJICHHE COOTBETCTBHUS CONAEpKaHUs H (GOPMBI TPEACTaBICHUS HHPOPMAIIMOHHOTO
MPOJYKTa ayIUTOPHUU;

7) ymerue MIpOAYKTHBHO 06IJ_IaTBCH U B3aMMOJICHCTBOBATh B mponecce COBMECTHOM JACATCIIbHOCTH,

8)

YUUTBIBATh MO3ULUH IPYTUX YYACTHUKOB JESATENBHOCTH, 3(()EKTUBHO pa3peniarb KOHPIUKTHL;
20mMo6HOCMb K KOMMYHHUKAlMU (TIPEACTaBIATh pPE3yJAbTaTbl COOCTBEHHOM IMO3HABATENbHON
JeSITeJIbHOCTH, CIBIIIATH U CIIYIIATh ONIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3ULIUIO);

9) ymerue UCIIOJIb30BaTh CPEACTBA I/IH(i)OpMaI_[I/IOHHBIX U KOMMYHUKAalIUOHHBIX TEXHOJIOT U (I[anee

— WKT) B pemieHHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX 3a/a4 C
co0roIeHueM TpeOoBaHMI 3PrOHOMUKH, TEXHUKU 0e30MmacHoOCTH, TUTHEHBI,
pecypcocOepexeHusi, IPaBOBBIX U ATHUYECKUX HOPM, HOPM MH(GOPMAITHOHHON 0€30MaCHOCTH;

10) énaoenie I3bIKOBLIMU CpeaAcTBaM, B TOM YHUCIIC U SA3BIKOM XUMUHN — YMCHHUC SICHO, JIOTUYHO U

TOYHO H3JIaraTb CBOKO TOUYKY 3PEHUS, MCIOJIb30BaTh AJICKBAaTHBIE S3BIKOBBIE CPENCTBA, B TOM
YHCJIe U CUMBOJIbHBIE (XUMHUYECKUE 3HAKH, (DOPMYIIBI U YPABHEHUS).

Ilpeomemnvimu pezynomamamu N3y4eHusl XMMUU Ha 0230BOM YpOBHE Ha CTYIIEHU CPETHETO
o0111ero 0Opa3oBaHuUs ABIAIOTCS CIEAYIOIINE Pe3yabTaThl.

B no3naBarenbHoi cdepe:

3Hanue (nMOHUMaHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB W BaKHEWIIMX TEOpHH Kypca
OpTraHWYECKOU M O0IIeH XUMHUH,

YyMeHue HaOMONATh, ONMMCHIBATh, (PUKCHPOBATH PE3YIbTAThbl U JENaTh BHIBOABI HA OCHOBE
JIEMOHCTPALIMOHHBIX W CAMOCTOSITEIbHO IPOBEIEHHBIX AKCIEPUMEHTOB, MCIOJIB3Yys IS 3TOTO
pOAHOM (pyCCKHUI MIIM MHOMN) SI3BIK U SI3bIK XUMUU;
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yMeHue KacCu(UIUpPOBaTh XMMUYECKHIE JIEMEHTHI, POCTHIEC BEIECTBA, HEOPTaHUYECKUE U
OpPraHUYECKHE COCIUHEHUS, XHMUYECKHAE ITPOLIECCHI;

VMeHue XapaKTepu30BaTh OOLIUE CBOMCTBA, MTOJIyUEHUE U IPUMEHEHUE HN3YUYEHHBIX KJIACCHI
HEOPraHMYECKUX U OPraHUYECKUX BEIECTB U MX BAXHEHUIINX NPEACTABUTEIICH;

onucvleams KOHKPETHbIE XMUMHUYECKHUE PEaKLUH, YCIOBUSA MX MPOBEACHUS WU YIPaBICHUS
XUMHUYECKMMH NIPOLIECCAMY;

YMeHue TIPOBOIUTH CAMOCTOATENBHBIM XWMHYECKMHA OSKCIEPUMEHT U  HaOIoaarh
JIEMOHCTPAIIMOHHBIN 3KCIIEPUMEHT, (PMKCUPOBATh PE3yNIbTaThl U JI€JIaTh BBIBOABI U 3aKIIHOUCHHS
10 pe3ynbTaram,

NpOSHO3UPO6AMsb CBONCTBA HEU3YYCHHBIX BEILECTB 110 aHAJIOTMH CO CBOMCTBAMU M3YYEHHBIX
HA OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEH;

onpedensimb WCTOUHUKU XMMUYECKOM HHpopManuu, noiaydars €€, NPOBOAUTH aHAIU3,
M3rOTaBIUBaTh HHPOPMAIIMOHHBIN MPOIAYKT U MPEICTABIIATH €r0;

9. ymemw nonvzosamvcs 0O0s3aTENbHBIMU  CIIPABOYHBIMU Marepuanamu: Ilepronndeckoii
cucteMor  xumuueckux  eMmeHtoB [ 1. MenneneeBa, Talnuueld  pacTBOPUMOCTH,
NIEKTPOXUMHUYECKUM PSAIOM HANpPsHKCHUM METaJUIOB, PSAAOM 3JIEKTPOOTPULATEIbHOCTH — JUIA
XapaKTEePUCTUKHU CTPOEHMSI, COCTaBa U CBOMCTB aTOMOB XUMHUYeCKuX 31eMeHToB |—IV nepuonos
U 00pa30BaHHBIX MU IPOCTHIX U CIOXKHBIX BEILECTB;

10. ycmanosnenue 3aBUCHUMOCTH CBOMCTB M TPUMEHEHHUS BAXHEHIIMX OPTaHUYECKHUX
COEMHEHUHN OT UX XMMHMYECKOI'O CTPOEHUs, B TOM YUCIIE U OOYCIOBIEHHBIX XapaKTepOM 3TOr0
CTpoeHus (MpeAeIbHBIM UIN HETIPEIEIbHbIM) U HATMYMEM (DYHKIIMOHAJIBHBIX TPYIIIL;

11. moodenuposanue MONEKyIl HEOPraHUUECKUX U OPIraHUYECKUX BELLECTB;

12. nonumanue XUMHYECKOH KapTHHBI MHpa KaK HEOTHEMJIEMOH YacTH ILEJIOCTHOW HAyYHOUH
KapTHHBI MUpA.

B 1eHHOCTHO-OPHEHTANIMOHHOI cepe — hopmMupoBaHUE COOCTBEHHOH MO3UIMH NIPU OICHKE
MIOCJICACTBUM AJI OKpYXKAIOIIEH Cpeibl JeATEIBHOCTH YEJIOBEKA, CBA3aHHOM € IPOU3BOACTBOM U
nepepaboTKON XUMUYECKUX MPOYKTOB;

B TpynoBoii cpepe — npogedenue XUMUIECKOTO SKCIIEPUMEHTA; pa3eumie HaBbIKOB y4eOHOMH,
IIPOEKTHO-UCCIIEIOBATEILCKOM M TBOPUECKOM  JEATENbHOCTH  IPU  BBIIOJIHEHUHU
WHAVBUAYAJIBHOTO NPOEKTA 110 XUMHUH;

B cdepe 310poBoro odpasza xu3zHU — coOn0O0enue TpaBuil 0€30MacHOro0 OOpalieHHus ¢
BELIECTBAMM, MaTeprajgaMH; OKa3aHUE NEPBOM MOMOILU IPU OTPABJICHUAX, 0XKOrax U TPaBMax,
MOJyYEHHBIX B pe3yJabTare HapylIeHUs MpaBWJI TEXHUKH Oe30macHOCTH npu paboTe ¢
BEILIECTBAMH U J1a0OpaTOPHBIM 000PYIOBAaHHEM.

Conep:xanue kypca 10—11 knaccoB. ba3oBblii ypoBeHb

ConepkaHue Kypca XapakTepus3yeTcsl ILEeJOCTHOCTbIO M CHCTEMHOCTBIO Y4eOHOTro
IpeaMeTa, Ha OCBOCHHE KOTOPOTrO OTBEIEHO KECTKO JIMMUTHPOBAHHOE y4EeOHOE BpEMS.

[TepBast gacTh kypca (10 kimacc) mocsiieHa OpraHuYeCKUM COeMHEHHIM, a Bropas (11
KJIacC) — OOIIe XUMUH.

CTpyKTypupoBaHHE Kypca OpraHHYeCKOM XHMHUU ONpEAeNsercs UIesSIMU TEOpUU
pa3BuBaroIero ooyuenus DnbkoHrnHa U B. B. JlaBbioBa U CTaBUT 1ENbI0 Pa3BUTHE YUAIIUXCS
Henpo(UIbHBIX IO OTHOLICHUIO K XMMHH KJIACCOB CPEACTBAMH y4eOHOM AuCUMITIUHBL. [ToaTomy
BHAyaJleé pacCMaTpPUBAIOTCS KpaTKUe TEOPETHUYECKUE CBEACHUS O CTPOCHMHM, KJIACCH(PHUKALUU U
crocobax (popMUPOBaHUS Ha3BaHUM OPraHUYECKUX COEAMHEHUN, 00 0COOEHHOCTSAX MPOTEKaHUs
OpPTaHMYECKHUX PEaKIMi B CPABHEHHH C M3YYCHHBHIMU B OCHOBHOU MIKOJIE THUIIAMU XMMHUYECKHX
peakuuil ¢ yyacTueM HeopraHudyeckux BenlecTB. Ha HauanbHOM 3Tare pacKphIBalOTCSI IPUUUHBI
MHOT000pa3ust OPraHu4eCKUX COCTUHEHHH.

Jlanee paccMaTpuBalOTCSI OCHOBHBIE  KJIacChl ~OPraHUYECKUX  COCAMHEHHH —
YIIIEBOAOPOIOB (ANKAHOB, AJKEHOB, JUEHOB, aJKWHOB, apE€HOB) M UX MPUPOAHBIX MCTOYHHUKOB
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(mpupoaHOro raza, He(TH U KAMEHHOTO YIUIsi). DTO MO3BOJISET 3aKPENUTh OCHOBHBIE MOJIOKECHUS
TEOPUU XMUMHYECKOTO CTPOEHUS OpraHnyeckux coequHennii A. M. bytieposa.

3areM CBEIEHUSl O 3aBHCHUMOCTU CBOWCTB OPraHMYECKHX COECJUHEHHM OT UX CTPOCHHUS
pPa3BUBAIOTCSI MPHU PACCMOTPEHUHU KIIACCOB KHUCIOPOACOAEPKALIUX COECTUHEHUH (CHHUPTOB,
¢deHona, anpAEruIOB, KapOOHOBBIX KHCIIOT, CIOXHBIX 3(PHUPOB, >KUPOB U YIIEBOAOB) U
a30TCO/IEPKAIUX OPTaHUYECKUX COCTUHEHHM (aMUHOB, aMHUHOKHCIIOT, OEJTKOB M HYKJICUHOBBIX
KHUCJIOT).

Wnero nenenonaranus, T. €. OTBETAa Ha BOIIPOC O POJIM OPraHUYECKON XUMHUU B KM3HU
COBPEMEHHOT0 OOIIECTBA, pealnu3yeT 3aKIIIOUMTENbHAs TiaBa Kypca «OpraHuyeckas XUMHUS H
oOmiecTBo». B Heil oOyuaromuecs 3HAKOMSATCS C TaKUMHU BaXXHbIMH B TPAKTUYECKOM U
OMOJIOrMYECKOM OTHOILIEHUM BEIECTBAMU W MarepualaMM, KakK IUIAaCTMAacChl U BOJIOKHA,
(bepMeHThI, BUTAMUHBI, TOPMOHBI U JIEKAPCTBA, a TAKXKE C JOCTHXKEHUSIMU OUOTEXHOJIOTHH.

Wneu Teopun pa3BUBAIOLIEr0 0OyUEHUS MOJIOKEHBI U B OCHOBY Kypca oOuiel Xxumuu. ¥
CTapIICKJIACCHUKOB (OPMHUpYETCS LIETOCTHOE MpEACTaBICHUE O XHMHUYECKOW Hayke |
XAMHYECKOM ITPOU3BOJICTBE, @ TAKKE O €AMHON €CTECTBEHHO-HAYYHOW KapTUHE MHUpPA, B KOTOPOM
XUMHUYECKasi KapTUHA MHUpPA SIBJISIETCA €€ HEOThEMIIEMOU YaCThIO.

B kypce oOmieil xumMuM BHayajle ydalluecs 3HaAKOMSITCS MOCIECIHUMH JOCTUXEHUSIMU B
o0nacTi H3y4eHHs] aroMma, y3HAIOT O COBPEMEHHBIX METO/aX IIO3HAHMs CTPOEHHUS aroMa,
YOITYOJISIIOT U PACHIMPSIOT 3HAHMS, MTOTYYCHHBIE B KypCe OCHOBHOM HIKOJIBI, O CTPOCHHH aToMa H
BelecTBa Ha ocHoBe Ilepuonnueckoro 3akoHa u Ilepuonuueckoii cucremsl [{. . Menneneesa,
00 O00muMxX CBOICTBaX KJIACCOB OPraHMYECKMX M HEOPraHWYECKUX COEIUHEHUH (KUCIOT,
OCHOBaHUH, aM(OTEPHBIX COCTUHEHHI) B CBETE TEOPHUM SJICKTPOJUTUUYECKON TUCCOLUAIUN U
npoToHHOH Teopun. J[lamee paccMarpuBaercs KiacCH(UKAIMS XHMHUYECKHX pEaKIuid B
OpraHMYECKON M HEOPraHMYEeCKOW XMMHHU. 3aBEpIIAECT KypC 3HAKOMCTBO CTAapILIEKJIACCHUKOB C
NEPCIEKTHBAMU PA3BUTUS XUMHUYECKON HAYKM W XMMHYECKOTO INPOU3BOICTBA, C MpoOiIeMaMu
OXpaHbl OKPYKAIOILIEH Cpeibl OT XUMUYECKOTO 3arpsI3HEHUS] U ITYTSIMU UX PELICHUSI.

Copep:xkanne kypca. 10 knacc. ba3oBblii ypoBeHb

Teopusa cmpoenusa opzanuueckux coeounenuii A. M. bymnaepoea. Ilpeomem opzanuueckoi
xumuu. Opeanuyeckue eewjecmea: NPUPoOOHvle, UCKYCCMBEHHble U CUHMemuiecKue.
Ocobennocmu cocmasa u cCmpoenusi Op2aHudeckux eewjecms. Bumanusm u e2o kpax. Ilonamue

006 yaneso0opodax.
OcHOBHbIE TMOJIOKEHUSI TEOPUH XUMHYecKoro crpoenusi byrtiepoBa. BaneHTHOCTS.
CrpykTypHble (QOpMYyIbl — TMOJHBIE U cokpaiiéHHble. [IpocThie (OnMHApHBIE) M KpaTHBIE

(1BoitHBIE U TpOITHBIE) CBsI3U. MI30Mephl U n30Mepusi. B3anMHoe BiMsSHUE aTOMOB B MOJIEKYJIE.
Hemoncmpayuu. Hexoropble o0LIMe XUMHUYECKHE CBOWCTBA OPraHMYECKHUX BEIECTB: HUX
ropeHue, IUlaBlieHHEe U oOymmBaHue. Moxaenu (IapocTep:KHEBble W OOBEMHBIE) MOJIEKYI
OPraHMYECKMX COEOUHEHMM pa3HbIX KiaccoB. OrlpeneneHue NIEMEHTHOIO  COCTaBa
OPraHUYEeCKUX COCTMHEHUN.

Jlabopamopnusie onvimal. 113roTOBIEHNE MOZIETIEH OPraHUYECKUX COETUHEHUM.

YrieBoaopoabl U UX NPUPOAHbIE HCTOYHUKHU

IIpeneasHbie yriesogopoabl. Ankanbl. OnpeneneHue. [omonornyeckuil psj ajJkaHOB M €ro
obmas ¢Qopmyna. CrpykTypHass uszomepus yrieponHoil uenu. Panukansl. Homenknarypa
alKaHoB. XMMHMYECKHE CBOMCTBA aJIKAHOB: TOPEHUE, PEAKLUU 3aMEIleHUs (raJoreHUpOBaHUE),
peaxius pa3ioKeHus: MeTaHa, peakius AeTUAPUPOBaHUS dTaHa.

HenpenenbHble yrineBoaopoabl. AJIKeHbI. OTWEH. [OMOJOrMYECKMM psAl  aJKEHOB.
Homenknarypa. CrpykrypHas u3zomepus. [IpoMblliIeHHOE MOMy4yeHHE AKEHOB: KPEKUHI U
NeTUAPUPOBaHME ajJKaHOB. Peakuusi Jeruaparanuy 3TaHONA, Kak JabOpaTOpHBIA Crocoo
MOJTy4yeHUs] ITUJICHA. Peakuuu mnpucoenvHeHus: TruapaTanys, T'HIPOrajoreHUpoOBaHUE,
raJIorTeHNpoBaHue, noaumepusanuu. [lpaBuno  MapkoBHuUKOBa.  OKHCIIEHHE  AJIKEHOB.
KauecTBeHHbIE peakliiy Ha HETIPEAEIbHBIE YIIIEBOOPO/IBI.

9
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Aaxanuennl. Kayuykm. Homenxmarypa. Conpspk€HHble nueHsl. byraguen-1,3, wusompes.
Peakmuss JleGeneBa. Peakmum mnpucoenwHeHWs ankaaueHoB. Kaydyku: HaTypalbHBIH,
cuHTeTHYecKue (OyTaMeHOBbIH, N30NPEHOBEIN). Bynkanuszanus kayuayka. Pesuna. DO00HHT.
AuaxuHbl. O01as XapakTepucTHKa romosioruyeckoro psaa. Crnocodsl 00pa3oBaHMs Ha3BaHUIA
QJIKMHOB. XMMHUYECKHE CBOMCTBAa  alleTWIEHA: TOPEHHME, pEeaKkUUu IPUCOECTUHEHMUS:
IHJIPOrajIoTeHUPOBaHKe, raJloreHUpOBaHue, ruparanus (peakuus Kyueposa), — ero nomydeHue
U IIpUMEeHeHue. BUHWIXIIOpUI ¥ €ro noJuMepu3anus B MOJIUXJIOPBUHUIL

Apenbl. beH3011, Kak PeACTaBUTEIb APOMATHYECKUX YITIEBOAOPOAOB. CTPOEHHE €r0 MOJIEKYIIbI
U CBOHCTBa (pU3MUECKME M XUMHUYCCKHME CBOWCTBA. TOPEHHE, PEAKUUU 3aMEIICHUS —
rajJloreHMpoBanue, HuTpoanue. [lonyuenue u npumeHeHue OeH30:7a.

IIpuponnbiii m monmyTHblil raspl. CocraB mpuUpoAHOro rasa. Ero HaxoxaeHHe B INPHUPOJE.
[IpeumyniecTBa NpUPOAHOrO rasa Kak TOIUIMBA. XUMHUECKas IepepadboTKa MPUPOJHOro rasa:
KOHBepcus, nupou3. CHHTEe3-ra3 ¥ ero NpuMEeHEHHUE.

[TorytHble ra3bl, ux cocras. IlepepaboTka MOMYTHOrO rasa Ha (ppakuuu: Cyxoil ras, mpomnas-
OyTaHOBasi CMeCb, ra30BbIN OCH3HUH.

Hed1b u cnocodbl eé nmepepadorku. CoctaB HepTH U €€ nepepaboTKa: MEPEeroHKa, KPEKUHT,
pudopmunr. Hedrenpoaykrsl u ux nonydenue. [loHsTrne o0 OKTaHOBOM 4Ymcie. XHUMHYECKUE
CHOCOOBI MOBBIIIEHUS KauecTBa OCH3MHA.

Kamennblii yronp u ero mepepadorka. KokcoBaHuME KaMEHHOTO YIJISI M €ro MPOIYKTHI:
KOKCOBBIH ra3, aMMHauHas BOJla, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ["a3udukanus kaMeHHOro yriisl.
Jemoncmpayuu. TopeHrne NpenerabHbIX W HENPEACIBbHBIX YITIEBOLOPOAOB: METAaHA, JTaHa,
anernieHa. KauecTBeHHblE peakIMM Ha HeNpeaeibHble YIIEBOJOPOAbI: 0OECIBEYMBAHUE
STWJIEHOM U AaleTWJIEHOM pPAacTBOPOB II€pMaHraHara Kajauss U OpomMHOW Bonbl. OTHOIIEHUE
OeH30u1a K 3TUM OKHUcauTeNsIM. Jleruaparanus staHona. I'uaponus kapouna kaiasuus. Komanekiuu
«Hedte u HEepTEpOAYKTHI», «KaMEHHBIN yroib W MPOAYKTHI €T0 mepepadboTKuy, «Kaydykmy.
Kapra none3nbix uckonaemoix PO.

Jlabopamopnsie onvimer. OOHapyXeHUE NMPOAYKTOB ropeHMsi cBeud. VccimenoBaHue CBOMCTB
Kay4qyKOB.

Kuciopoa- u azorconepxaiue OpraHu4ecKkue coeJHHeHUs

Opnoaromubie cnuptbl. Omnpenenenne. @OyHKIMOHANBHAs  TUAPOKCWIBHAs — TpymIa.
[omonoruueckuii  psag  HpelenbHBIX — OJHOATOMHBIX  CHHUpPTOB. I3omepuss monoxeHus
(byHKIMOHANBHON rpynnbl. BogoponHas cBsf3b. XMMHUYECKHE CBOWCTBA CHMPTOB. AJIbJETHAHAS
rpynna. Peakuust stepudukanuu, cioxsele 3¢upsl. [lpumenenue cnuproB. J[lelicTBue
METHJIOBOTO U ATHJIOBOTO CIIMPTOB HAa OpPraHU3M Y€JI0BEKa.

MHoroaromMHble CIUPTHI. DTUIIEHIVIMKOJIb, KaK IPEJCTaBUTENb JBYXaTOMHbBIX U INIMIEPUH, KaK
IIPEICTAaBUTEND TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha MHOTOATOMHBIE CIIUPTHI, MX
CBOICTBa, oyyeHue u npumeHenue. [lonstre 06 antudpuszax.

®enoa. CtpoeHue, MolydeHue, CBOMCTBA U NMpUMeHeHHe ¢eHosna. KauecTBeHHbIE peakluu Ha
¢denon. B3auMHoe BiusiHUE aTOMOB B MOJIEKYJe (peHona.

Aabaernabl U KeTOHbl. PopMalbIeru1 MU auneTajabAerull, Kak IMPEICTaBUTENH albJETH]IOB,
coctaB UX Mousiekya. DyHKIMOHaJIbHas KapOOHWiIbHas rpymmna. KauecTBeHHbIE peakIUu Ha
anpaeruasl. CBocTBa, MONydyeHHE U IpUMEeHeHHue (opMallbleruia u aleraibaeruaa. Peakiuu
NOJIMKOHAeH caluu JUIsl popmanpaernaa. [loHsaTue o keToHax Ha MpUMepe alleToHa.
Kap6oHoBble Kuca0TBI. [OMONOrHMYECKHH psJl TPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. JKupHble KapOOHOBBIE KHCIOTH. XHUMHUYECKHE CBOMCTBa KAapOOHOBBIX KHCIIOT.
[Tomyuenue u npuMEHEHNE MypPaBbUHON U YKCYCHOM KUCIIOT.

Caoxnble 3¢pupbl. Kupbl. Peakuus stepuduxannu. Crnoxusie 3¢pupbl. Kupel, UX coctaB U
ruAponn3 (KUCIOTHBIN U 11en0ouHol). Mbuta. ['unpupoBanue xupos.

VYraeBonbl. YmieBogsl.  Monocaxapunabl.  [mroko3za  kak  ampaermgocnupt.  CopOur.
Mornounokucinoe u  couptoBoe  Opoxkenue. @Dorocunte3. Jucaxapuasl.  Caxapo3sa.
[Tonmucaxapuabl: Kpaxmaj, LEUII0I03a.
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AMuHBI. AMUHOTpyna. AMUHBI IIpeJieNbHbIE U apoMaTnieckue. AHWINH. [lonydyeHne aMUHOB.
Peakuus 3uHnHa. XMMUYECKUE CBOMCTBA U TPUMEHEHNE aMUHOB.

AMMHOKHUCJIOTBL. AMHHOKHUCIIOTBI, COCTaB WX MOJIGKYJI M CBOWCTBA, KakK aMm(OTepHBIX
OpPraHMYEeCKHX COEIMHEHMM. ITMUMH, Kak MNOpeacTaBUTENb aMUHOKUCHOT. [lomyuenue
MOJIMIIETUIOB PEAKLUEN NOJUKOHAeH Cauu. [IoHATHE O MENTUIHOM CBSI3H.

beaku. CrpoeHne Mojekyn O€NIKOB: TMepBUYHAS, BTOPUYHAs M TPETUYHAs CTPYKTYPHI.
KauecTBeHHbIe peakiy Ha OSNIKH, UX TUAPOIU3, IeHaTypauus U Ouoiorudeckue QyHKIHM.
Jemoncmpayuu. 1lonydyeHue anpJerujioB OKHUCIEHHEM cnupToB. KaduecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIHUPTHI. 3aBUCUMOCTh PACTBOPHUMOCTH ()e€HONAa B BOAE OT TEMIIEpaTyphl.
BsaunmoneiictBue ¢ 6pomuoii Bomoi u xjopuaoMm skereza(lll), kak kauecTBeHHbIE peaKIUd Ha
denon. Peakuuu cepeOpsHOTO 3epKaia U CO CBEXKENMONy4eHHbIM Tuapokcuaom menu(ll) mpu
HarpeBaHUM, KaK KaueCTBEHHBIC peakluu Ha aimpAeruibl. OOpasubl MypaBbUHOM, YKCYCHOM,
[aJIbMUTHUHOBOM M CTEAPUHOBON KHUCIOT U UX PACTBOPUMOCTH B BOZE. AJIbJIETH/IHbIE CBOWCTBA U
CBOMCTBA MHOIOATOMHBIX CIIUPTOB TIIOKO3bI B peakiuu ¢ ruapokcuaom  memu(ll).
Wnentudukarms kpaxmana. KadecTBeHHbIE peakiinyu Ha OCIKU.

Jlabopamopnuie onvimpl. CpaBHEHUE CKOPOCTH HCIAPEHUs BOJBI M 3TaHOJA. PacTBOpUMOCTH
[JMIEpUHA B BOjIe. XUMHYECKUE CBOWCTBA YKCYCHOM KHCIOTHI. OmnpeneneHne HerpeaeIbHOCTH
pactutenbHOoro Macna. WaeHTudukanuss Kpaxmaaa B HEKOTOPBIX MPOAYKTaX MHUTAHUSA.
M3roroBnenune KpaxMainbHOro KieWcrepa. HM3roroBinenue Monpened MOJIEKYJI aMHHOB.
W3roroBneHne MoJieau MOJIEKYIIbl NIMLIUHA.

Ilpakmuueckasa paboma. inentudukanus OpraHMueCcKuX COCTUHEHUH.

Opranuveckasi XuMusi 1 001IECTBO

Buorexnosorus. Ilepuonsl e€ pasurusa. Tpu HanpasieHuss OMOTEXHOJOIMM: TFeHHas (Win
TeHETUYECKasl) UHKEHepUs; KIETOuHas WH)KEHepus; Ouoioruueckas MHxeHepus. [ eHeTnyecku
momuduuupoBanusie opranudmMel  (IMO) wu Tpancrennas mnponykuus. KiioHupoBaHHE.
NmMmoOunmn3oBaHHbIe (EPMEHTHI U UX IPUMEHEHHUE.

IMoaumepsl. Kitaccudukanus nonmumepoB. VIcKyccTBEHHBIE TOIMMEPHI: LEITYIOU I, alleTaTHBINA
HIENK, BUCKO3a, LIeJu1odaH.

Cunrernyeckue nojaumepsbl. [lonmumepusanys U NOJIUKOHJAEHCAIMS, KaK CIIOCOOBI MOMy4EHUs
noiaumepoB. CuHTeTndeckue kaydykd. Ilomwctupon, TepaoH W MOJMBUHWIXJIOPUA, Kak
npeacTaBuTeNu miactMacc. CHHTETHUECKHE BOJIOKHA: KallpOH, HAJIOH, KeBJap, JIaBCaH.
emoncmpayuu. Komnekuy KaydyKoB, IIIACTMACC, CAHTETUYECKUX BOJIOKOH U U3/IE€IUI U3 HUX.
®epMEeHTaTUBHOE pa3JIOKEHHE MEPOKCHIAa BOAOPOAA C IOMOIIBI0 KaTaja3bl CBEXKEHATEPTHIX
MOPKOBHU HJIU KapTO(es.

Jlabopamopnusie onvtmapl. O3HaKOMIICHHE C KOJUIEKIMSIMH Kay4yKOB, TJIACTMAcC U BOJIOKOH.
Ilpakmuueckas padoma. Pacrio3HaBaHME IIACTMACC U BOJIOKOH.

Conep:xanne kypca. 11 knacc. bazoBblii ypoBeHb

CTpoeHue BelecTB

OcHoBHbIEe cBelleHUsI 0 cTpoeHnu aroma. CTpoeHHE aroma: cocTaB sijpa (HYKIOHBI) U
aNieKTpoHHass o6Oosouka. [lonstue 00 w3ortomax. [loHATHE O XWMHUYECKOM DJEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM sI/Ipa.

IHepuonnyeckasi cucremMa xuMudeckux 3iemeHToB /. 1. MennesneeBa B cBeTe cBeTe YUeHUS
0 crpoeHun aroma. Ousnyeckuil cMbIcT MpuHATON B Tabmuie J[. 1. MenaeneeBa CHMBOIHKY:
MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMEpa Iepuoaa U HoMepa rpynnbl. [loHATHE O BaJe€HTHBIX
anekTpoHax. OTobpaxeHne CTPOSHUs AEKTPOHHBIX 000JI0UYEeK aTOMOB XUMUYECKUX DJIEMEHTOB C
MOMOIIIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-TpadhuuecKux GopmyIl.

OObsicHEeHHE 3aKOHOMEPHOCTEW W3MEHEHHs] CBOWCTB ODIEMEHTOB B MEpUOJaX M TPYIIax
MEPUOANYECKON CUCTEMBI, KaK CIEICTBHE UX ANEKTPOHHOTO CTPOCHUS. DNEKTPOHHBIE CEMENCTBA
XHUMHYECKHX JJIEMEHTOB.
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CpasHenue Ilepuonnyeckoro 3aKkoHa M TEOPHH XHMHYECKOI0 CTpoeHHs Ha (puirocodcekoi
OCHOBE: IIPEANOCHUIKM OTKpBITHA [lepronnyueckoro 3aKOHa U TEOPUH XMUMHYECKOIO CTPOECHUS
OpPraHUYECKUX COCAUHEHUM; POJIb JUYHOCTH B HUCTOPUM XHMUHU; 3HAUYCHHE IPAKTUKU B
CTAHOBJICHUH U PA3BUTUU XUMUYECKUX TEOPUM.

HNonnass xuMu4ecKasi CBsI3b 1 HOHHbIE KPUCTAJJIMYECKHe pelIéTKU. KaTuOHbI 1 aHUOHBI: UX
3apsabl U KiIaccU(UKaIUs M0 COCTaBy Ha MpocThie U cioxkubie. [IpencraBurenu. I[lonstue o6
WOHHOW XMMHYECKOW cCBsi3u. MOHHAas Kpucrauimdeckass pemérka W (U3MYecKhe CBOWCTBA
BEIIECTB, 00YCIIOBICHHBIE 3TUM CTPOCHUEM.

KoBasienTHasT XxuMHMYecKasi CBSi3b. ATOMHbIE H MOJEKYJISIpHble KPHCTAJIHYECKHE
pemtéTku. [IoHsATHE O KOBAJIEHTHOMN CBS3U. DJIEKTPOOTPULIATEIBHOCTD, HETIOISPHAS U NOJIApHAs
KOBaJICHTHBIE CBsI3U. KpaTHOCTh KOBaJIGHTHOM CBsI3M. MexaHu3Mbl 00pa30BaHUsI KOBaJEHTHBIX
CBs3eii: OOMEHHBI W JOHOpPHO- aKUenTOpHBIA. I[loJSPHOCTH MONEKyNbl, KakK CJe/ICTBUE
MOJISIPHOCTHU CBSI3UM U T€OMETPUU MOJIEKYNbl. Kpucrtaimueckne pemeéTku ¢ STUM TUIIOM CBSI3H:
MOJIEKYJISIpHbIE U aToMHble. Du3nMYecKkue CBOWCTBA BeEIIECTB, OOYCJIOBIECHHBIE THIIOM
KPUCTAIUIMYECKUX PEIIETOK.

Mera/uinyeckasas  ¢Ba3b. lloHATHE O  MeTaUIMYECKOM CBA3M U METANIMYECKHUX
KPUCTAIUIMYECKUX  pemérkax. @u3nyeckue CBOWCTBA METAUIOB HA  OCHOBE ux
KPUCTAJUIMYECKOro cTpoeHud. lIpuMmeHeHnMe MeTasuioB Ha OCHOBE HX CBOMCTB. UEpHble u
LBETHBIE CIIaBBI.

Bonoponnas xmMuuyeckasi cBf3b. MEXMOJEKYIsIpHAs U BHYTPUMOJIEKYISIPHAST BOJOPOAHbBIC
CBS3U. 3HAYCHUE MEXMOJIEKYISPHBIX BOJIOPOIHBIX CBSI3€H B IPUPOAC U KU3HU YETIOBEKA.
Hoaumepsl. IlonyueHue noOIUMEpPOB peEaKUUSIMH TOIMMEPU3ALMUA M TOJIMKOHJEHCALIUH.
Baxuelimme npencraBuTeN IJIACTMACC M BOJIOKOH, MX MOJYYEHHE, CBOMCTBA U MPUMEHEHHE.
[loHsiTHE O HEOPraHMYECKUX MOJUMEPAX U UX MPEICTABUTEIN.

JMucnepcHble cucteMbl. [loHATHE O AucmepcHON (ha3e W AMCIIEPCHOHHOW cpene. ArperaTrHoe
COCTOsIHME pa3Mmep yacTull ¢a3bl, KaKk OCHOBa MJIs KJIACCU(UKALMU JTUCHEPCHBIX CHCTEM.
OMyYIIbCUH, CYCIEH3MH, a3pO30Jd — TPYIIbl TPyOOAUCIIEPCHBIX CHUCTEM, MX MPEACTABUTEIIH.
30711 ¥ Tely — IPyNIbl TOHKOJUCIEPCHBIX CUCTEM, UX IpencraButenu. [lonsTue o cunepesuce u
KOAryJIsIUH.

Hemoncmpayuu. llepruoguueckord cucteMbl XuMuueckux anemeHtoB [[. M. Menneneesa B
paznuuHbIX Gopmax. Mojesnb HOHHON KPUCTAITUYECKON PelETKH Ha IPUMEPE XJIOpU/Ia HATPHS.
MuHepaisl ¢ 3TUM TUIIOM KPUCTAJUIMYECKON PEIIETKOM: KalIbUUT, raduT. MoIeIn MOJIEKYIISIPHOU
KPHUCTAJUIMYECKON PEIIETKH HA MPUMEPE «CYXOTO JIbJIa» WIM HOAA U aTOMHOW KPUCTAJNIMYECKON
peméTKu Ha MpUMepe anMasa, rpadura uid KBapia. Moaens MomsipHoro o0bEma raza. Moaenu
KPUCTAJIUTMYECKUX PEMIETOK HEKOTOpPhIX MeTauioB. Komiekiuu o0pasloB  pa3iIdyHBIX
JIUCIIepCHBIX cucteM. CUHEpE3UC U Koaryasius.

Jlabopamopnvie onvimui. KoHCTpynpoBaHHME MOJAEIN METALINYECKOM XUMHUYECKOM CBS3H.
[TomyueHue KOJIJIOUTHOTO PacTBOpa KypHHOTO OenKa, UCCIEeIOBAHHE €ro CBOMCTB C MOMOIIBIO
JIA3€pHON YKa3KU U MPOBEACHUE €ro JeHarypauuu. [lonydeHne sMyJIbCUU pacTUTENBHOTO Macia
u HaOmogeHue 3a e€ paccioeHueM. [lomyueHue CyCeH3UM «HM3BECTKOBOTO MOJIOKa» U
HaOJIONEHUE 3a €€ CeqNMMEHTAINEN.

XuMHYeCKHe peakuuu

Kunaccupukanusi XuMuyecKux peakiuii. AJIoOTpONU3alus ¥ U30MepHU3allns, Kak peakiuu 0e3
W3MEHEHHUsl COCTaBa BeIlIecTB. AJuloTponuss W e€ mnpuuuHbl. Knaccudukaius peaxkiuil 1o
pa3IMYHBIM OCHOBAHHUSIM: TO YHCIYy W COCTaBy pPEareHTOB MW TMPOAYKTOB, Mo ¢aze, 1o
WCIIONB30BAaHUIO Karanmu3aTopa wid (epMeHTa, mo TemioBoMy 3ddekry. TepMmoxumuyeckue
ypaBHEHUS PEAKIUM.

Cxopocth xuMuyeckux peakuuii. DakToppl, OT KOTOPBIX 3aBUCUT CKOPOCTh XHUMHUYECKUX
peaKkuuii: MpUpo/la pearupyrolmux BEHIECTB, TEMIIEparTypa, IUIONMaAb HUX COIMPHUKOCHOBEHUS
pearupyromux BENIECTB, UX KOHLEHTpaLHUs, NPUCYTCTBUE Karanusaropa. [loHsTue o karamuse.
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DepMeHTHI, KaKk OMOJIOrHYeCcKre KaTain3aropbl. MTHTHOUTOPHI, KaK «aHTOHUMBD) KaTalln3aTopoB
Y UX 3HAUYCHHUE.

XuMHyeckoe paBHOBecHe U CIOCOObI ero cMeleHus. Kiiaccupukanyus XUMHYECKUX PeaKIfi
1o MpHU3HaAKy X HampasieHus. [lonsaTue 06 0OpaTUMBIX peakluix U XMMUYECKOM PaBHOBECHUHU.
[Mpunmun  Jle-lllatenbe U crmocoOBl CMEMIEHUS XWMHYECKOTO PABHOBECHS. OO6mwas
XapaKTepUCTUKAa PeakIuil cuHTe30B ammuaka U okcuga cepbl(VI) u paccMoTpeHue ycioBuid
CMEILIEHUS UX PAaBHOBECHUS Ha IPOU3BOJCTBE.

I'mapoam3. O6paTuMblii 1 HEOOPAaTUMBIN TUAPOIHU3bI. [Uaponu3 coneit u ero tumbl. [uaponus
OpPraHMYECKHX COCJMHEHUI B JKUBBIX OPTaHU3MOB, KaKk OCHOBa oOMeHa BemiecTB. [loHsTue 00
SHEPreTHYeCKOM OOMEHE B KJIETKE M POJIU TUIPOJIN3a B HEM.
OKuCIANTEBbHO-BOCCTAHOBHUTEIbHBIe peaknuu. CTEleHb OKHUCIEHUS U €€ OIpelelIeHHUE I10
dbopmynaM OpraHU4eCKUX U HEOPraHMYECKHX BEUIECTB. DJIEMEHTHI U BEIeCTBA, KaK OKUCIUTENN
u BoccraHoBuTenu. IloHsTe o mpolueccax OkKuciaeHUss M BoccraHoBieHus. CocTaBieHue
YpaBHEHUN XMMHUYECKHUX PEaKIIMil Ha OCHOBE AJIEKTPOHHOTO OaslaHca.

DJIEKTPOJIM3 PACIIABOB U PACTBOPOB JIEKTPOJIHTOB. XapaKTEpUCTHKA 3JIEKTPOIN3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO mporecca. OCOOEHHOCTH 3IEKTPOJIN3a, MPOTEKAOLIET0 B
pacTBopax 3JeKTpoiuTOB. IIpakTHueckoe NPUMEHEHUE 3JIEKTPOJIN3a: MOJIYYEHHE TajOreHOB,
BOJIOPOZA, KHCIIOPOAQ, IIEJIOUYHBIX METAJUIOB W ILIEJIOYEH, a TakKe alIOMUHHS 3JIEKTPOJIU30M
pacIulaBOB M PACTBOPOB COEIMHEHUN JTUX »3JeMeHTOB. I[loHsTHE O TrajabBaHOIUIACTHUKE,
raJbBaHOCTErMH, PAQUHUPOBAHUH LIBETHBIX METAJIOB.

Jlemoncmpayuu. PacTBOpeHHE CEPHOUM KHCIOTHI M1 aMMHUAYHOM CEIUTPBI M (PUKCAIUS TETUIOBBIX
ABJIICHUM JUIsI 3TUX IpoleccoB. B3auMonencTBusi pacTBOPOB COJISIHOM, CEPHOM M YKCYCHOM
KHCJIOT OJMHAKOBOM KOHILIEHTPAllMM C OJMHAKOBBIMU KyCOUKaMH (TpaHylamMHu) IIMHKAa U
B3aMMOJICWCTBHE OJMHAKOBBIX KYCOYKOB pa3HBIX METAJUIOB (MarHus, IIMHKA, d>Keje3a) C
pPacTBOPOM COJISIHOM KHUCIJIOTBI, KaK MPUMEP 3aBUCHUMOCTH CKOPOCTH XMMHUYECKUX pPEaKLUi OT
OpPUPOIBI BELIECTB. B3aumonelcTBue pacTBOPOB THOCYIb(ara HATpUs KOHILIEHTpAMH U
TEMIEPAaTypbl C PacTBOPOM CEPHOM KHUCIOThl. MoOAEIUpOBaHUE  «KHUIALIETO  CIOS».
Hcnonp30BaHNE HEOPraHMYECKUX KaTaIM3aToOpoB (coyied xkenesa, HOAuAa Kajaus) U MPUPOTHBIX
00BEKTOB, COACp KalIUX Karajgazy (Chlpoe MsCO, KapTodenb) IS Pa3joKeHUs MEepOKCHaa
BOJIOpoNia. B3auMonelicTBUe IWHKA C COJSHOW KHCIOTOM HHUTpAaToM cepedpa, Kak MpUMephl
OKHCITUTEIFHO-BOCCTAHOBUTENIPHOW peakiuii U peakiuu obOmeHa. KoHCTpywpoBaHHWE MOACIH
anekTponusépa. BumeopparMeHT ¢ IpOMBIIIUIEHHON YCTAaHOBKH JIJIsl IOTYYEHHS alFOMUHUA.
Jlabopamopnsie onvimepi. Vnmoctpanus mnpaBwia beproiie Ha NpakTUKE — MPOBEICHUE
peakiuii ¢ 00pa3oBaHUEM OcCaJlKa, Ta3a U BOJbI. [ eTeporeHHsblIil KaTanu3 Ha IpUMepe pa3IoKeHus
NepoKcua BOJIOpOJia B MPUCYTCTBUU TUOKCHAa Mapranua. CMelleHne paBHOBECUS B CHCTEME
Fe*" + 3CNS™ <> Fe(CNS)s. McnbiTanue MHIMKATOPAMH CPEIbl PACTBOPOB CONEH pa3IHdHBIX
TUNOB. OKHUCIIUTENbHO-BOCCTAHOBUTENbHASI peaklus U peakuuss oOMeHa Ha Mpumepe
B3aMMO/IeHicTBUS pacTBOpoB cyabdara meau(ll) ¢ xene3om u pacTBOPOM IIIENIOUH.
Ilpakmuueckaa padoma. PenieHue 5>KCIEPUMEHTAJIbHBIX 3a1a4 1O TeMme «XUMHUYecKas
peaKLus».

BemecrBa u ux cBoiicTBa

Meranabl. dusznueckue CBOMCTBA METAIUIOB, KaK (YHKIIUS UX CTpOoeHHs. J[ereHrne MeTamioB Ha
TPYNIbl B TEXHUKE U XUMUU. XUMHUYECKHE CBOMCTBA METAJUIOB W DIIEKTPOXHUMHYECKUU P
HanpspkeHui. [ToHsTHE 0 MeTamIoTepMUH (ATFOMUHOTEPMUU, MATHUETEPMUH H JIP. ).
Hemeranubl. baaropoanbie ra3pl. Hemeramnel kak okucnurenud. Hemeramwibl  kak
BOCCTaHOBUTENH. Psij anekTpoorpuniarenbHocT. HEepTHBIE Ui 01aropoiHbIe Ta3bl.

Kucaorsl Heopranuveckue H opranumdeckme. Kuciorsl ¢ TOYKHM 3pEHHUS aTOMHO-
MOJIEKYJISIPHOTO y4eHHsl. KHCIIOTBI ¢ TOUKM 3pEHUS] TEOPHUH IEKTPOJIUTHUECKON TUCCOIUAIINU.
Kucnotrel ¢ Touku 3peHHs NpPOTOHHOM Teopuu. OOIME XUMHYECKHE CBOMCTBA KHCIOT.
Knaccudukarus Kucior.
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OcHoBaHUsI HeopraHuveckue M opranmveckme. OCHOBAHHMS C TOYKM 3PEHUST ATOMHO-
MOJIEKYIISIPHOTO yueHHsl. OCHOBaHUS ¢ TOYKH 3PEHUS TEOPUHU MEKTPOIUTHUECKON TUCCOLUALINN.
OcHOBaHMsI ¢ TOYKM 3peHUs] MPOTOHHOW Teopuu. Kiaccuduxanms ocHoBaHWU. XUMHUECKHE
CBOMCTBA OPraHUYECKNX U HEOPraHWUYECKUX OCHOBAaHUM.
AmdoTepHble coeIHMHEHUS] HeOpPraHM4YecKkHe W opranmyeckue. Heopranuueckue
am(OoTepHbIe COEIMHEHUS: OKCUIbI U THIPOKCUJIBI, — UX CBOWCTBA U moiyuyeHue. AmdorepHbie
OpraHWYECKHE COCUHEHHUS Ha IPUMEpPE aMUHOKHUCIOT. [lenTuibl 1 menTuaHast CBs3b.
Comu. Krnaccudukamus coneit. XKéctkocte Bombl M cnocoObl e€ ycrpanenms. Ilepexon
KapOoHaTa B THIpoKapOoHaT u 00paTHo. O0IIKe XUMHUYECKHE CBOMCTBA COJICH.
Memoncmpayuu. Komnekuuss  MerauioB.  Komnexkuuss  HemertaisioB.  BsaumopnelictBue
KOHLICHTPUPOBAHHON a30THOW KHUCJIOTBI C MeIpl0. Bembllika TepMUTHOM cMmecu. Bcermblmka
yépHOro mopoxa. BeiTecHeHMEe TrajJoreHoB M3 MX PACTBOPOB JPYTMMH TaJIOT€HAMM.
B3aumopeiicTBue napoB KOHIIEHTPHUPOBAHHBIX PACTBOPOB COJITHOW KHUCJIOTHI M aMMHUaKa («IbIM
6e3 orusy). [lonydyenne aMMuaka U U3y4eHHUe ero CBOMCTB. Pasnuynble ciiyyan B3auMoeHCTBUS
pacTBOpPOB COJIEM AMIOMUHMSA CO WENOYbt0. [lonmydyeHue KECTKOM BOIBI M YCTpAHEHUE €€
JKECTKOCTH.
Jlabopamopnisie onvimul. 1lonyyeHne HepaCTBOPUMOIrO T'MJAPOKCHJIA M €0 B3aUMOJAEHUCTBUE C
KucioTor. MccienoBaHue KOHUEHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOM KHUCIOT
KareJbHbIM METOAOM NpH HMX pa3dasneHnn Bopoil. [lomydenune am(poTepHOTO THIPOKCHIA U
M3y4eHHE ero cBOMCTB. [IpoBeneHne kaueCTBEHHBIX PEAKIUi 110 OIPEIETIECHUIO0 COCTaBA COJIH.
Ilpakmuueckaa padoma. PelieHHE >KCIIEPUMEHTAJIbHBIX 3aJa4 1o TeMe «BemecrtBa u ux
CBOMCTBa».
XHMMHA ¥ COBpeMeHHOoe 00111eCTBO
IIpousBoacTBO amMMuaka M MeraHoJsa. [loHaTHEe O XMMHYECKOM TEXHOJIOTMU. XHUMHUYECKUE
peakuuy B MPOM3BOJICTBE aMMHaka U MeTaHosna. OOmiasi KiaccupUKalMOHHAs XapaKTepUCTHKa
peakluil CUHTe3a B MPOMU3BOJACTBE ITUX MPOAYKTOB. HayuHble NMpUHLMIIBI, J€XKallie B OCHOBE
IIPOM3BO/CTBAa aMMHUaKa U MeTaHosa. CpaBHEHUE 3TUX ITPOU3BOJICTB.
XuMH4YecKass rpaMOTHOCTh KAaK KOMIIOHEHT oOmiedl KyJbTypbl 4ej0oBeKka. MapkupoBKa
VIIAKOBOYHBIX MAaTepUaJiOB, OJJICKTPOHWUKU U OBITOBOH TEXHWKH, SKOJOTHYHOTO TOBapa,
MPOAYKTOB MUTAHUS, ITUKETOK MO YXOIy 32 OJEHKIOMU.
Hemoncmpayuu. Mojenb NpOMBIIUIEHHON YCTaHOBKHM TOJIYYEHHsI CEPHOM KHCJIOThL. Moneinb
KOJIOHHBI CHHTE€3a aMMHaka. BumeopparMeHThl U Clalibl O CTENEHH SKOJIOTHYECKON YHCTOTHI
TOBapa.
Jlabopamopnvie onvimpl. VI3ydeHne MapKUPOBOK pPa3dUYHBIX BUJOB MPOMBIIIJIEHHBIX U
IIPO/I0BOJILCTBEHHBIX TOBAPOB.
TemaTn4yeckoe nuiannpoBanue Kypca 10 kiacca
(1 u B Hexemnto, Bcero 35 4, U3 HUX 2 4 pe3epBHOE BpEMsI)

NeNe Bcero, W3 aux
m\n HanmenoBanue TeMel Yac. | IIpakr.pa6otsl. | Kontp.paGotsl
1 Tewma 1. IIpeagmer oprann4eckoi XUMHH. 4 - -
Teopust cTpoeHust OpraHMuecKuX
coequHeHnit A.M.bytneposa
2 Tema 2. YrieBogopo/ibl U UX NPUPOJHBIE 10 - 1
VCTOYHHUKH
3 Tewma 3. Kucnopon- u azorconepxaiiue 14 1 1
OpTraHUYeCKHe COSTMHEHUS
4 Tewma 4. Oprannueckast XuMus 1 5) 1 -
001ECTBO
5 Bcero 33
6 Peseps 2
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7 | Hroro 35 2 | 2
TemaTnueckoe miIannpoBanue kypca 11 kiaacca 6a30Boro ypoBHst
(1 u B Hexemto, Beero 35 4, u3 HUX 1 4 pe3epBHOE BpeMsl)
NoNe Bcero, W3 Hux
1\ HaumeHnoBaHue TeMbl Yac. | IIpakr.pa6otsl. | KoHTp.paGoTs
1 Tewma 1. CTpoeHue BelecTs 9 - -
2 Tema 2. XuMHuueckue peakuu 12 1 1
3 Tema 3. BemecTBa u ux cBOicTBa 9 1 1
4 Tema 4. Xumust 1 COBpEMEHHOE 4 - -
0011eCTBO
S) Bcero 34 - 1
6 Pe3epn 1
7 Hroro 35 2 2
Kanenpapuo-remarudeckoe miaanuposanue 10 kiaacce (1 gac).
No Tema ypoka § Jlara ypoka
ypOKa [Lman daxkr
IIpeamer oprannyveckoii xumuu. Teopusi crpoeHust
oprannvyeckux coequHenuii A. M. byriepoa 4u
1 [Ipeamer oprannueckoit xumun. [IOBTOpHBINM HHCTPYKTaXK
no Th
2 OCHOBHBIE TIOJIOKEHUS TEOPUH XUMHYECKOTO CTPOCHHUS
A. M. bytnepoa
3 OCHOBHBIE TIOJIOKEHUS TEOPUH XUMHYECKOTO CTPOCHHUS
A. M. bByrneposa
4 [TpoBepounas pabora «IIpeagmer opraHu4ecKOl XUMHH.
Teopust cTpoeHUs OpraHuyYeCcKuX coeuHeHnd A. M.
byrneposa»
YriaeBoaopoabl M UX NPUPOAHBIE HCTOYHUKH (12 4.) 104
5 [Ipenensubie YB. Ankanbt
6 Henpenenbusie YB. Ankensl
7 Ankanuensl. Kayuyku
8 AJKHMHBI
9 Apomaruyeckue YB, unu ApeHsl
10 [pupoaHsIii ra3
11 Hed1b u criocoOsl €€ mepepaboTKu
12 KameHHbIi1 yromns u ero nepepaborka
13 O6o061ieHne o Teme «Teopust CTpOeHHsI OpraHUYECKUX
coequuennit A.M. bytnepoBa. YrieBoaopoab»
14 KonTponbnas padota Ne 1 «Teopust cTpoeHUs OpraHHYeCKUX
coequuennit A.M. bytnepoBa. YrieBoaopoab»
Kucaopon- u azorconep:kamme opraHu4ecKue
coeqHeHus 134
15 OJHOATOMHBIE CITUPTHI
16 MHOroaTOMHBIE CITUPTHI
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17 denon

18 AJbIeruapl 1 KETOHBI

19 KapGoHOBBIE KMCIIOTBI

20 Cnoxnsie >¢upsl. JKupst

21 VYrieBoib

22 AMMHBI

23 AMMHOKHCIIOTEL

24 Benku

25 ['eHeTHUECKas CBSI3b MEXIY KJIACCAMH OPTaHUYECKHX
COCIMHEHUN

26 [Tpaktuyeckas padora Ne 1 «nentudukanus
OPraHUYeCKHUX COCITMHCHUI

27 [ToBTOpEeHHE 1 0000IIEHNE

28 Kontponsnas padora Ne2 «Kucnopoa- u a3oTcoaepsaine
OpPraHUYeCKUEe COCTUHCHUS

Opranudeckasi Xumusi 4 00mecTBo (5 4)

29 BuorexHonorus

30 Knaccugukarus monumepoB. VickyccTBeHHBIE TTOTMMEPbI

31 CHUHTETHYECKHE TTOTMMEPHI

32 [Tpaktuyeckas padora Ne 2 «Pacno3HaBaHue ImiacTMace u
BOJIOKOH)

33 IMoBTOpeHue n 06061eHne Kypca. [logBeeHHe HTOrOB
Y4eOHOro roja

34-35 | PesepBHOE Bpemsi

Kanennapno-remaruueckoe niianuposanue 11 kiacc (1 gac).
Ne JlaTta ypoka
ypoKa Tema ypoka [Tnan ] daxr
Ctpoenue Bemectn (9 4)

1 OcHoBHBbIE CBE/IEHUS O CTpOoeHUH aToMa. [ToBTOpHBIN
UHCTpYyKTaxXx 1o Th

2 [Tepnoamueckast cucteMa XUMHYECKUX AIIEMEHTOB
JI. 1. MeHieneeBa B CBETE YUYEHHS O CTPOCHUU aTOMa

3 Cranosnenue u pazsuthe [13 u Teopun XUMHUIECKOTO
CTPOCHUS

4 HoHHast XuMHU4YecKas CBsI3b M HOHHBIE KPUCTATHIECKNE
pelIETKU

5 KoBajieHTHass XUMHYeCcKast CBSI3b. ATOMHBIC U
MOJICKYJISIPHBIE KPUCTAJTHYECKUE PEIIETKI

6 Meranmndeckass XUMUYeCKasi CBSI3b

7 Bonoponnas xumuueckas CBs3b

8 [Tomumepsl

9 JlucriepcHble CHCTEMBI
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Xumnueckue peakuuu (12 1)

10-11 | Knaccudpuxanms XMUMHIECKHX PEAKIMI

12 CKOPOCTh XUMUYECKUX PEAKIIUI

13 OO0paTuMOCTh XMMHUUYECKHUX PEAKIMA. XUMUYECKOE
PaBHOBECHE U CIIOCOOBI €r0 CMEIICHUS

14-15 | 'mpponus

16 OKHCIHMTENBHO-BOCCTAHOBUTENILHBIE PEAKIIUH

17-18 | DnekTponu3 pacruiaBoB U pacTBOpoB. [IpakTuueckoe
PUMEHEHHE DIICKTPOJIN32a

19 [TpakTudeckas paborta Ne 1. Perenne skcriepuMeHTaIbHBIX
3aj1a4 M0 TeMe «XUMHUYECKasi peaKIus)

20 [ToBTOpeHue u 0600IIEHNE H3YHEHHOTO

21 Kontponbnast pabora Ne 1 «CtpoeHue BerecTna.
XUMUYECKask peaKus

BemecTBa u ux cpoiicrpa (9 4)

22 Meraisl

23 Hemeramnel. bnaropoansie ra3s

24 KucnoTsl HEOpraHMYECKHe U OPraHUYECKUe

25 OCHOBaHMsI HEOPTaHUYECKUE U OPTaHHYECKHE

26 AmMoTepHBIE COeTMHEHUS HEOPTAHHIECKUE U
OpraHuvecKue

27 Conu

28 [TpakTideckas padorta Ne 2. Pernenne sKCIiepuMeHTATbHBIX
3aj1a4 1o TeMe «BerecTBa U UX CBOMCTBa»

29 [ToBTOpEeHUE U 060OLIEHNE TEMBI

30 KourposnbHast pabota Ne 2 «BelectBa 1 UX CBONCTBaY

XuMmusi M cOBpeMeHHOoe 0011ecTBO (4 1)

31 Xumuueckas TexHosorus. [I[pon3BoicTBo aMMuaka u
METaHOJIa

32 XuMHYeckasi TpaMOTHOCTh KaK KOMIIOHEHT o011ei
KYJBTYPBI YEIOBEKa

33-34 | IloBTOpeHue u 0d00menne kypca. [logBenenne NToros
y4eOHOro roga

35 Pe3zepBHOE Bpems
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PexoMeHanum no oCHAIIEHUIO Y4eOHOT0 NpoLecca

Y4eOHO-METOOUYECKUI KOMIUIEKT s M3ydeHus Kypca xumuu B 10—I11 kmaccax
0a30BOro ypoBHsl, CO3/1aHHBIA aBTOPCKUM KOJUIEKTUBOM noz pykoBojactBoM O. C. I'aGpuensna,
CONICPXKUT, KpoMe YYEeOHBIX MOCOOWH, Y4eOHO-METOMUYECKUE W JUIAKTHYECKHE IOCOOUS.
(TeTpanu Ui BBINOJIHEHHS Ja0OPAaTOPHBIX U IPAKTUYECKUX paboT U Ap.)
YMK «Xumus. 10 knacc. ba3oBblii ypoBeHb»
1. Xumus. 10 kmacc: yue6. mus obmieoopasosar. oprammsanuii /| O. C. T'abpuensu, U. T.
OctpoymoB, C. A. CnaaxoB. Xumus. 10 xmacc. ba3oBeiii ypoBeHb. YueOHuUK. — M.:
IIpocsemenue, 2019
2. O. C. I'abpuenan, U. I’ Ocmpoymos, U. B. Axcénosa, Xummus. 10 xnacc. ba3oBblil ypoBeHb.
Meroauueckoe nocodue.
3. O. C. I'abpuenan, C. A. Craokos. Xumusi. 10 knacc. ba3zobiit ypoBens. Pabouas TeTpans.
4. O. C. I'abpuensn, Y. B. Tpueyouax. Xumus. 10 kiacc. 3aaqHuK
5. DnekrpoHHas popma yueOHHKA.
YMK «Xumus. 11 kiaacc. ba3oBblii ypoBeHb»
1. Xumus. 11 kmacc: y4eb. mus oOmieoOpasosar. opranumsarmii /| O. C. TI'abpuensn, U. T.
OctpoymoB, C. A. CnaaxoB. Xumus. 10 xmacc. ba3oBbiii ypoBeHb. YueOHuk. — M.:
ITpocsemenue, 2019
2. O. C. I'abpuenan u op. Xumus. 11 knacc. ba3oblit ypoBenb. MeToanueckoe nocooue.
3. 0. C. I'abpuenan, C. A. Craokos. Xumus. 11 xnacc. ba3oBsiii ypoBens. Pabouas teTpanp.
4. O. C. I'abpuenan, . B. Tpueybuax. Xumusl. 11 knacc. ba3oBblit ypoBeHb.
5. DnexTpoHHas popma yueOHUKa.
Jlono/IHUTeIbHAS JIMTepaTypa:
CranmapT OCHOBHOTO 00IIIEro 00pa3oBaHMsI 110 XHMHUU.
[TpumepHas mporpaMma OCHOBHOT'O 0011ero 00pa3oBaHus MO XUMHH.
IIporpamma xypca xumuu ais 8-11 xmacco OV / O.C.I'abpuensin.- 5-e u3f., crepeoTur.-M.:
Hpoda, 2008.
I'abpuensu O.C., OctpoymoB WN.I'., Xumus. 10 xmacc. HactonpHas kuHura yuurens., - M.:
Hpoda, 2004.
B.I''/lenucoBa. Xumus. 10 kmacc. Iloypounble mmansl no yueOHuky O.C.I'aOpuensnaun
ap.,.Bonrorpan: Yuurens, 2008
O.CTaopuensn ,®.H.Mackaes, C.IO.[lonomapeB, B.W.Tepenun. Xwumusa. 10 «kiacc.
[TpoduibHelil ypoBeHs.: yueb. mis OY - M.: [Ipoda, 2005.
Xumusi 10 xmacc.: KonTponpHble W mpoBepouHble paboTsl k yueOHuky O.C. T'abpuensna
«Xumus.10»/ O.C. I'abpuensn, I1.H. bepé3zkun, A.A. Ymakosa u 1p. — M.: JIpocda, 2005.
Pameuxuit A.M., Hunaktuueckuii marepuan mo xumuu st 10-11 xmaccoB: mocobue aiis
yuutens / -M.: [Ipcemenue. 2004
[TaBnoBa H.C. Junaktuueckue KapTOUKH-33AaHusd 1o XuMuu: 10-H k1. K y4eOHUKY
O.C.I'abpuensna u ap. «Xumus. 10 kimace» / - M.: Ok3amen, 2006
Hexpacosa JI.U., Xumus. 10 kinacc. Kaprouku 3ananuii.- Caparos: Jluneit, 2008.
Kum E.I1. Xumus. 10-11 knaccsl. [Ipaktuueckue padotsl. — CapaTos: JIuneit, 2006
MeToanyeckue mocoOUsi 1JIst YUUTEJIS:
Ia6puensu O.C Ilporpamma kypca xumuu is 8-11  kiaccoB 001e00pa3oBaTenbHBIX
yupexenuit. - M.: JIpoda, 2008.-78c.
I"a6puensu O.C, JIvicoBa I'.I'., Beenenckas A.I'. Xumus. 11 kmace: B 24. Y.1: Hacronbnas kaura
yaurens. - M.: JIpoda, 2003. - 320c.
INa6puensu O.C, JIsicoBa I'.I'., Beenenckas A.I'. Xumus. 11 xmace: B 24. Y. Il: Hacronphas
KHura yuurens. - M.: JIpocga, 2003. - 320c.
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Xumus. 11 kmacc. bazoBsiii ypoBeHs : meroa.mocodue / O.C.I'abpuensH, A.B.fAmykoBa. — M.:
Hpoda, 2009. — 191c.
JlonoIHUTEeIbHAS JTUTEPATYPA I YUHTEJIsI
Crangapt 0CHOBHOTO 00111er0 00pa30BaHUs MO XUMHH.
[TpumepHas mporpaMmMa OCHOBHOTO 00111er0 00pa30BaHus IO XUMHH.
INa6puensu O.C., OctpoymoB WN.I'. O0mas xumusi B TecTax, 3ajadax, ynpaxHeHusx. 11 kmacc:
VY4eb. mocobue s obmeodpazosar. yupexaenuit. - M.: JIpoda, 2003.- 304c.
Paneuxuit A.M., I'opmikoBa B.I1., Kpyriukosa JI.H. JIugaktudeckuii MmaTepuan o XUuMUMA IS
10-11 kmaccos: mocobue mis yuutens. — M.: IIpocsemenne, 2004. — 79 c.
Kum E.I1. Xumus. 10-11 knaccer. [Ipaktuaeckue padotsl. — Capatos: Jluneit, 2006
Xumus 11 kmacc: KOHTpOJIBHBIE W TpoBepouHble padoThl k ydeOHUKYy O.C.I'abpuensHa,
I".T".JIpicoBoit «Xumusi.11» / O.C.I'abpuensu, I1.H.bepeskun, A.A.YmakoBa u ap. — M.:[Ipoda,
2005. -176 c.
Tecter mo xumuu: 11-i kin.: x yueonuky O.C.I'abpuensna u ap. «Xumwus.11» / M.A.Pa6os,
E.FO.Hesckas, P.B.JIuako — M.:Dx3amen, 2006. — 159c.
Tectet mo xummm. 10-11 xi.: yuedHo-metom.mocobue / P.IL.Cypornesa, JI.C.I'y3ei,
H.N.Ocrannwii.- M.: [poda, 2005.-122 c.
Xumus. 11 knace. Kaprouku 3aganuii. — Caparos: Jlunei, 2008. — 112 c.
Xumus. 11 xnacc:Iloypounsie mnansl o yueoHuky O.C.I'aGpuensina, I'.I".JIpicoBO#i/ABT.-COCT.
B.I'".lenucoBa.Boarorpan: Yuurens,2005-208c.

MULTIMEDIA — noanep:xka npeamera
Buptyanbnas mkona Kupumia u Medoaus. Ypoxu xumun. 10-11 xnacesl. — M.: OO0 «Kupun
u Medonnit», 2004
Xumusa. Mynsrumennitnoe yde6Hoe mocobue HoBoro obOpasma. — M.: 3AO IIpocsemenue-
MEJIUA, 2005.

Hupopmayuonnsie cpeocmea

Humepnem-pecypcel na pycckom sa3vike
1. http://www.alhimik.ru ITpexcraBnensl cieayroiue pyOpuKn: COBETbI aOUTYPUCHTY, YIUTEITIO
XMMHH, CIIPABOYHUK (OYEHb OOJbIas MOm00OpKa TaOIMI] U CIPABOYHBIX MaTepHajioB), BecEnas
XHMMHSI, HOBOCTH, OJIUMITHA/IBI, KYHCTKamMepa (Macca HHTEPECHBIX HCTOPHUUYCCKUX CBEICHHIA)
2. http://www.hij.ru/ XXypuan «XuMmust U KU3HBb» TOHATHO M 3aHHMATEIBHO PACCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO MIPOUCXOIHUT B HAYKE U B MHUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBIN KypHAN «XUMHKH M XUMUs». B
KypHaJe MPEJCTABICHO MHOKECTBO OIMBITOB MO XHMHH, COICPKUTCS MHOTO 3aHHMATelIbHOM
H(OpMAIINH, TIO3BOJISIIOIICH YBIICUb YYCHUKOB IKCIICPUMEHTAIBHOM YaCThIO MPEAMETA.
4. http://c-books.narod.ru JIuteparypa mo XuMum.
5. http://1september.ru/. XKypuan «IlepBoe ceHTAOpsi» Ui yduTeneld ¥ He TOIbKo. B HEM
HPE/ICTABICHO OOJBIIOE KOJMYECTBO pabOT YYCHHUKOB, B TOM YHCIIE M HCCICIOBATEIbCKOTO
Xapakrepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIbHBINA TOPTAJ CO CChIIKAMU HA
00pa3oBaTesbHBIC CANTHI 0 XUMHH.
7. www.periodictable.ru COopHuK cTareii 0 XMMHYECKHX DIIEMEHTaX, HJUTIOCTPUPOBAHHBIM
IKCIEPHUMEHTAMHU.

Humepnem-pecypc na anznuiickom azvike
http://webelementes.com. CoxmepXHUT HUCTOPHIO OTKPBITHS W ONKMCAaHUE CBOWCTB BCeX
XHUMHYECKUX 3JIEMEHTORB. By/eT moseseH it 00y9aroIuxcs B I3bIKOBBIX MIKOJIAX M KIaccax.

Oobvekmul yuedOHbIX IKCKYpCUil

1. My3en: MUHEpAIOTHIECKHE, KPaeBETUECKHE, XYI0KECTBEHHBIE, [[0MTeX HUYECKHIA.

2. Jlaboparopuu:  yueOHBIX  3aBEICHHH, AarpoXUMIA0OPATOPUH,  IKOJIOTHYECKHE,
CaHAIMUIIMUOTIOTUYECKHUE.
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3. AnTeku.
4. TIpon3BOACTBEHHBIC OOBEKTHI: XHMUYICCKUE 3aBOJIBI, BOJIOOYMCTHBIC COOPYKCHHSI M IPyTUe
MECTHBIE TIPOU3BOJICTBA.

Ilnanupyembie pe3yJbTarbl H3y4YeHHUs Y4eOHOro npeaMera «XHMHs» HA YPOBHE CpPeIHEro
0011ero oopasoBanust

Buvinycknuk na 6azoeom yposne nayuumcs.

— NOHUMAamMb XUMHUYECKYIO KapTUHY MUpPA KaK COCTaBHYIO YacTh LIEJIOCTHON HAay4HON KapTHHbI
MUpa;

— packpuvlieams pollb XMUMHUU M XHMHUYECKOTO IPOM3BOJCTBA KaK IIPOM3BOAMUTEIBHOW CHJIBI
COBPEMEHHOT0 00111eCTBa;

— ¢hopmynuposams 3HAYEHUE XUMHH U €€ JOCTHKEHUI B TOBCEHEBHOM KU3HH YEIIOBEKA;

— ycmanaenueéams B3auMOCBA3U MEXAY XUMUEH U APYTUMH €CTECTBEHHBIMU HAayKaMH;

— ¢opmynupoeams OCHOBHBIE TOJOKEHUS TEOPUH XUMHUECKOTO CTPOEHHUS OpraHHMYECKUX
coequHeHuit A. M. bByriepoBa W WUIIOCTPUPOBATh MX MPUMEpPAMH U3 OPraHUYECKOM |
HEOPraHUYECKOM XUMHH;

— ap2ymenmupoeams YHUBEPCAIbHBIN XapaKTep XMMUYECKUX MOHATHI, 3aKOHOB U TEOPUM IS
OpPraHNYEeCKOM U HEOPTaHMYECKON XUMUU;

— ¢hopmynuposams llepuonnueckuii 3axkon J[. 1. MenneneeBa u 3akOHOMEPHOCTH U3MEHEHUN B
CTPOEHUU M CBOICTBaX XMMMUYECKHMX 3JIEMEHTOB M OOpa30BaHHBIX MMM BEUIECTB Ha OCHOBE
[Tepuonuueckoii cuctemsl Kak rpaduueckoro orodpaxenus [lepuoarueckoro 3aKoHa;

— Xapaxmepuzoeambs S- U P-2JIEMEHTBI, a TAKXKE KeJIe30 110 UX MOoNoKeHUIo B [lepuonnyeckoit
cucteme /1. 1. MeHnaeneesa;

—  Knaccuguyuposams XUMHUYECKHE CBSI3M W KPUCTAUIMYECKHE PEIIETKH, OOBACHSTH
MEXaHU3Mbl HUX O00pa3oBaHUS U JOKa3blBaTh €IWHYI0 TPUPOAY XUMHUYECKHUX CBs3ei
(KOBaJIGHTHOM, HOHHOM, METAJNIMYECKOMN, BOJIOPOTHON);

— 00bsCHAMb TPUUUHBI MHOTOOOpAa3Hs BEIIECTB, UCIONB3Ys SBICHUS HM30MEPHH, TOMOJIOTHH,
aJIOTPOIINH;

— Knaccuguyuposams XUMUYECKUE PEAKIIMH B HEOPTraHMYECKOM M OpraHMYeCcKON XUMHUU TO
pPa3IUYHBIM OCHOBAHUSAM M ycmauaéiueams CIEUU(PUKY TUIIOB peakuuid OT oOliero udepes
0COOEHHOE K €IMHUYHOMY

— Xapaxmepu3oéams TUAPOIU3 KaK CHEUMPUUHBI OOMEHHBIH MPOIECC U pACKpbleams €ro
pOJIb B )KMBOW U HE)KUBOU IIPUPOLIE;

— Xapaxmepuz06ams DSJIEKTPOJIN3 KaK CHEeUU(PUUYHBIA OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBII
IIPOLIECC U ONPENENSTh €r0 IPAKTUUECKOE 3HAYCHHUE;

— Xapaxmepu306amsb KOPPO3UI0 METALIOB KAK OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIN MPOLIECC U
npeonazams CIOCOOBI 3aIUTHI OT HEE,;

— Kanaccuguyuposams HEOPraHUUECKUE U OPraHUYECKUE BEILIECTBA;

— Xxapaxmepuzoéams 00IIMEe XUMUYECKHE CBOWCTBA BAKHEHIIMX KJIACCOB HEOPTaHWYECKUX U
OpraHMYECKHX COCTUHEHHH B IJIaHE OT 00ILEro 4epe3 0COOEHHOCTh K €IUHUYHOMY;

—  ucnoniv306ams 3HAKOBYKD CHCTEMY XHMHUYECKOTO S3bIKa JJIsi OTOOpa)KeHHsI COCTaBa
(xuMuyeckue GopMyIbl) U CBOMCTB (XUMUYECKUE YPABHEHMSI) BEILIIECTB;

— UCNONb306aMb TIPABUJIA U HOPMbI MEKYHapOJHOW HOMEHKJIATYpPhI JJIs1 Ha3BaHUH BELIECTB I10
dbopmynaMm 1, HAOOOPOT, JIs1 COCTABIECHUS MOJIEKYISIPHBIX U CTPYKTYPHBIX (hOPMYI COETUHEHUI
M0 X Ha3BaHUSIM;

— 3Hamb TPUBHAJIbHbIE HA3BaHUS BAaXHEUIIUX B OBITOBOM OTHOILIEHHUM HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB;

— Xapaxmepu3oéamb CBOICTBa, MOJIY4YEHHE W TNPUMEHEHHE BaXXHEHIIUX MpeacTaBUTeNIen
KJIACCOB OPTaHMYECKUX COEAMHEHUH (aIKaHOB, aJJKEHOB, AJIKUHOB, aJIKaJUEHOB, apOMaTHYECKUX
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YIIEBOAOPOIOB, CHUPTOB, (PEHONIOB, AIbACTUAOB, IMPEICIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3(UPOB U )KUPOB, YIJIEBOIOB, aMHHOB, aMUHOKHCIIOT);

—-  ycmaHaénueams 3aBUCHUMOCTh JKOHOMHKH CTpPaHbl OT JOOBIYM, TPAHCIIOPTHPOBKU H
nepepadoTKU YIIIEBOAOPOIHOTO CHIPhs (He(PTH B MPUPOTHOTO rasa);

— DJKCIIEPUMEHTAIBHO H100M6EepHcOams COCTaB W CBOICTBa BaKHEHIIUX IpeACTaBUTENCH
M3YUYEHHBIX KJIACCOB HEOPraHMYECKUX W OPraHMYeCKUX BEIIEeCTB C COONIIOICHHEM MpPaBHII
TEXHUKH O€30macHOCTH [y paboThl € XHMMHUYECKHMMH BeIIeCTBAaMH H  Ja00OpaTOpHBIM
obopynoBaHueM;

—  Xapaxkmepu3z06amb CKOPOCTb XUMHYECKOW peakimuu H €€ 3aBUCUMOCTh OT pa3IMYHbIX
(hakTopoB;

— Xapakmepu306ams XUMUYECKOE PABHOBECHE M €r0 CMEIEHHE B 3aBUCUMOCTH OT Pa3IMYHBIX
(hakTopoB;

—  npouzeooums Pacdy€Thl MO XUMHYECKUM GopMyJaM M ypaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEX1y YYaCTHUKAMH XUMHUYECKUX PEaKIuii;

— cobar00amy TIpaBHUiIa SKOJOTHYECKON 0€30MacHOCTH BO B3aMMOOTHOMICHUSX C OKPYKAIOIIEH
Cpeloii Mpy 0O0palIeHNH ¢ XMMHUYECKUMHU BELIECTBAMH, MaTeprajaMH U MPOLIECCAMHU.
Boinycknuk na 6a3060m ypogne noayuum 03mMOHCHOCHIb HAYUUMbCA:

— ucnoiv306ams METOIbl HAyYHOTO TIO3HAHMS TIPU BBINOJIHEHUU MPOEKTOB U Yy4eOHO-
MCCIIEIOBATENIbCKUX 3a/1a4 XUMUYECKOW TeMaTHKH;

— NpPO2HO3UpO8amsb CTPOEHUE W CBOWCTBA HE3HAKOMBIX HEOPraHUYECKUX U OPraHUYEeCKUX
BEIIIECTB HA OCHOBE aHAJIOTHH;

— NpOcHO3UpO6amb TEUEHUE XUMHUYECKUX IMPOLECCOB B 3aBUCHMOCTH OT YCJIOBUH UX
NPOTEKaHUS U MPeIaraTh Crioco0bl YIPaBICHHUS STHMHU IPOIIECCAMHU;

— ycmawaeiugams B3AUMOCBSI3M XHMHUU C TpeAMETaMH TYMaHUTApHOTO IMKJIA (SI3BIKOM,
JUTEPaTypO, MUPOBON Xyl10)KECTBEHHOM KYJIBTYpOii);

— pPackpvléams poiib XUMHUUECKHX 3HAHUN B OymyIei MpaKkTH4eCKOl 1eATebHOCTH;

—  packpvlgamb  pOIb  XUMHYECKHX 3HAHMH B  (OPMUPOBAHMM  WHAWBUIYAIbHOU
o0pa3oBareIbHON TPACKTOPUH;

— npoeHo3uposams CHOCOOHOCTh HEOPraHMYECKUX W OPraHWYECKHX BEIIECTB IMPOSBISATH
OKHCITUTENbHBIE W/MIM BOCCTAHOBUTENIbHBIE CBOWCTBA C Y4YETOM CTENEHEH OKUCIEeHUs
AIIEMEHTOB, 00Pa3yOIINX HUX;

— apeymeHmupoeéams €IUHCTBO MHUpPA BEIIECTB YCTAHOBIIEHMEM TI'€HETHYECKOW CBSA3U MEXITY
HEOPraHNYECKUMHU M OPTraHNYEeCKIMH BEIIECTBAMH;

— 6nademb XMMUYECKHM SI3BIKOM JUIsl 00OTaIeHUs CIOBAPHOTO 3araca U pa3BUTHS PEUH;

— Xapakmepu3o6ams CTAHOBJICHHWE HAyYHOW TEOPWUH Ha MpHMEpe OTKpbITHs llepuomgmueckoro
3aKOHA U TEOPUU XUMHUECKOTO CTPOEHUS] OPTaHUUYECKUX BEIIECTB;

— KPUTHUYECKH OMHOCUMbBCS K TICEBIOHAYYHOM XWMHMUYECKOW WHOOpMAIMu, MoaydyaeMoil u3
pa3HbIX UCTOUYHUKOB;

— nouumams TIOOANBHBIE TPOOJIEMBI, CTOSIIUE Tepe] YEIOBEYECTBOM (DKOJOTHUYECKHE,
HHEPreTHYECKUE, ChIPbEBBIC), U npedrazamy TYTH UX PEIIEHHs, B TOM YHCJIE€ U C HOMOIIbIO
XUMUH.
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Kpurepun oueHuBaHusi JOCTHKEHUH 00yUAOIIMXCS

OcHoBHast 3a/1a4a ¥ KPUTEPHIA OIICHKU — OBJIAJICHUE CUCTEMOW YIeOHBIX JACUCTBUIN C
M3Yy4aeMbIM Y4eOHBIM MaTEpUAIIOM.

Cuctema OLIEHKHM BKIIOYAaeT B ceOs BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOM INIKOJIOH) U
BHEUIHIOIO (OCYILIeCTBIsieMasi BHEIIHUMU IO OTHOIICHUIO K IIKOJIE CITYKOaMH).

JUIs ~ OLIGHKW  HWCHONB3YeTCsl MepcoHU(UUIUpPOBaHHAS WHPOpMANUsi ¢  aHOHUMHAs
(menepconuduImpoBaHHas ).

[TepcoHn(UIIMPOBAHHON OIICHKE MOJIEKAT TOJIBKO METAanpeaMETHbIE M TPEIMETHBIC
pe3ynbTaThl U3 0J10Ka «BBIMYCKHUK HAYYUTCS».

OneHka JOCTHIKEHUH peaNn3yeTcsi «METOJOM CJIOXKEHHS», MPU KOTOPOM (PUKCUPYETCS
JOCTH>KEHHUE OIMOPHOTO YPOBHS U €0 IPEBBILLICHNUE.

JIisi oneHUMBaHUS UCTOJIB3YIOTCS: CTaHJIAPTU3UPOBAHHBIE MHCHbMEHHBIE U YCTHBIE pPabOTHI,
MIPOEKTHI, MPAKTUYECKUE paboThI, TabopaTopHble PabOThI, TECTHI, 3a4€Thl, TBOPUECKHUE PAOOTHI,
caMOaHaJIi3, CAMOOILIEHKa, Ha0II0IEHUS U TIp.

Tunel 3a1aHuil, KOTOPble HCHOJIb3YIOTCH AJIl OLEHKH JOCTHKEHHU:

1o (popme OTBETA: C 3aKPHITBIM OTBETOM M OTKPBITEIM OTBETOM;

[0 YPOBHIO MPOBEPSIEMBIX 3HAHHM, YMEHU, cOCOOOB NeWUCTBUI: 0a30BBIA M TMOBBILICHHBIN
YPOBEHB;

M0 UCIOJB3YeMbIM CpPEACTBAM: 3aJlaHUs U1l MMCbMEHHOW WM YCTHOU Oeceibl, MpaKTUYeCKUe
3aJjaHusL, JTa00paTOpHBIE PAOOTHI;

no opme npoBeieHus: 11 UHAUBUAYAIBHON WK TPYMIIOBOI paOOTHI.

HroroBasi oneHka CKJaIbIBaeTCs U3:
HAKOIUICHHBIX OLICHOK (XapaKTepU3yloT JUHAMHUKY 00pa30BaTEIbHbBIX JOCTUKEHUHN yJaluxcs);
OLICHKHM 32 CTaH/JapTU3UPOBAHHBIC WTOTOBBIC PAaOOTHI (XapaKTEPH3YIOT YpPOBEHb IMPHUCBOCHHUS
CI0co00B JeMCTBHIA)

BHyTpeHHI0OI0 cHCTeMy OLEHKH Ha CTYNIeHH OCHOBHOro o0mero o0pa3oBaHuA
KJIacCU(UIUPYETCs CAEAYIOINUM 00pa3oM U BKIIHOYAET MPOLEAYPHI:

HHIMBHUAYAJIbHbIE Pe3yJbTAThl YYAalIUXCHA - B chepe pa3BUTHUS Y HUX KOMIIETEHTHOCTHBIX
YMEHMU U HAaBBIKOB, BBISBISIOTCS B XOJ€ IICUXO0JIOT0-1I€JarOrM4eCKOro MOHUTOPHHTa;
npeAMeTHbIe pPe3yJIbTaThl - PE3yJbTaTbl, MOJYyYEHHbIE B IPOILIECCE OLECHUBAHUS YUUTEISIMU
LIKOJIBI HA MPEJMETHOM YPOBHE;

BHYTPHMIIKOJIbHbIE Pe3yJbTaTbl - PE3yJbTaTbl, MOJIYYEHHbIE B XOJE€ aIMUHUCTPATUBHOTO
KOHTPOJISI, UTOTOBOM aTTECTALIUN y4YaIIUXCS

( KOHTpOJIBHBIE PAOOTHI, MPOMEKYTOUHBIE, UTOTOBBIE, JUArHOCTUYECKHUE);

BHCIIKOJIbHbIC Pe3yJabTaThl - pE3yJbTaTbl OJMMIIMAJ, KOHKYpPCOB, COPEBHOBaHUM,
KOH(EpeHIUH U T.I1.;

pE3yJIBbTaThl, IOJYYEHHBIE B X0/J1€ He3aBUCMMOM BHEIIHEH OLEHKH - PE3YJIbTaThl IOJyYEHHBIE B
xone T UA;

HeopMaTH30BaHHASN OLEHKA - TOPTQOIHO.
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Jlist omucaHus JOCTHMKCHHA OOYy4YaromIMXcs IeJIeco00pa3HO yCTaHOBUTH CIEAYIOIINUE IMATh

YPOBHEM:

24

YpoBeHn
b

JlocTHKeHN e JIAHMPYEMBbIX Pe3yJibTATOB

Onenka (0TMeTKA)

Bba3oBbI
71
YPOBEHb
JOCTHIKE

HUH

JEMOHCTPUPYET OCBOCHHME YUEOHBIX JIEHCTBUH C
OIIOPHOM CHCTEMOM 3HAHMM B paMKax Juana3oHa
(kpyra) BeImeNneHHBIX 3agad. OBnageHue 0a30BBHIM
YPOBHEM SBISIETCS JTOCTATOYHBIM JUIS TPOIOJDKCHHUS
oOyueHus Ha cenyrollel CTyrieH! 00pa3oBaHus, HO HE
10 NpoMILHOMY HAIPABICHHIO

«YIOBJICTBOPUTEIHH
0» (WIM OTMeTKa
«3», OTMETKa
«3a4TEHO»).

IMoBBIIX
€HHBI
YPOBEHb

YCBOEHHE OIOPHOM CHCTEMbl 3HAHUH Ha YpOBHE
OCO3HAHHOTO TPOU3BOJILHOTO OBJIAJCHUSA Yy4eOHBIMU
JNeHCTBUSAMH, TOCTATOYHBIM O KpYyro3op, MUpoTa (WiIn
U30MpaTENTbHOCTH) HMHTEpecoB. Takue oOyvarommecs
MOTYT OBbITb BOBJICUEHBI B NPOEKTHYIO JEATEIbHOCTh
o mnpeaMeTry W COPUCHTHPOBAHBI Ha IIPOJOJLKCHHC
00y4YeHHMsI B CTapIIMX KJIACCAX MO JIaHHOMY MPOQUIIIO.

OIICHKAa  «XOpOIIO»
(oTMeTKa «4»);

Boicoku

i
YPOBEHb

bonee monHoe (IO CpaBHEHUIO C TPEABIIYIIUM)
YCBOEHHE ONOPHOM CHUCTEMBbl 3HAaHMH Ha YpOBHE
OCO3HAHHOTO TPOU3BOJILHOTO OBJIAJCHUSA y4EOHBIMU
JeMCTBUSAMH, JIOCTaTOYHBIM KpYyrozop, LIMpoTa (WiIn
n30upaTeabHOCTH) HHTEpecoB. Takue oOywarouiuecs
MOTYT OBITh BOBJICUEHBI B NPOEKTHYIO JEATEIbHOCTh
o mnpeaMeTry M COPUCHTHPOBAHLBI Ha IIPOJOJLKCHHC
00y4YeHHMsI B CTApIIMX KJIACCAX M0 JAHHOMY IPOQHIIIO.

OIICHKA «OTJIMYHOY
(oTMeTKa «5»).

IMonmn:xe
HHBIH
YPOBEHb

OTCYTCTBHE CHUCTEMAaTHUYECKOW 0a30BOM IOATOTOBKH,
0o0yJaromMMcsi HE OCBOEHO JaXe ¢ IOJIOBUHBI
IUIAHUPYEMBIX ~ Pe3yJbTaTOB, KOTOpPbIE OCBAWBAET
OOJILITMHCTBO OOYYAIOIIUXCS, UMEIOTCS 3HAYUTEIIbHBIC
npobensl B 3HAHUAX, JajibHellee oOydeHue
3aTpyaHeHo. Ilpu »TomM  oOydwaromuiics MOXKET
BBIMIOJHATh ~ OT/AENbHBIE  3aJaHHsI  MOBBIIICHHOTO
ypoBHsl. [lanHas rpynmna oOydaromuxcs (B CpeiHEM B
xo/1e o0yueHus coctasisomias okoyno 10%) tpedyer
CHEIHMAbHON UAarHOCTUKH 3aTPyJHEHUI B 00y4eHUH,
npoOeroB B CHUCTeM€ 3HaHMH W OKa3aHWH
IeJIEHANPaBIEeHHOM MOMOIIM B JIOCTH)KEHUHM 0a30BOTO
YPOBHS

«HEYJIOBJIETBOPUTEI
BHO» (OTMETKA «2»)

Huszknii
YPOBEHb

HaJU4He TOJIBKO OTAENBHBIX (hparMeHTapHBIX 3HAHUUN
Mo MpeaMeTy, NajbHeiliee oOydeHHe MPaKTUYEeCKH
HEBO3MOXKHO. TpelOyercst crenuagibHas TMOMOIIb HE
TOIBKO TO Yy4eOHOMY TpeaMeTy, HO H IO
GhOpPMHUPOBAHHMIO MOTHUBAIIMU K OOYYEHHUIO, PA3BUTHIO
WHTEpeca K U3yd4aeMOll TpeaMeTHOW  o0nacTH,
MMOHUMAHHUIO 3HAYMMOCTH TPEMETA JJIS )KU3HU U JIP.

OIICHKA «II0X 0
(otmeTka «1»)
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XapakrepucTuka un@poBoil OeHKN (0TMETKH)

«5» («OTJMYHO») — YPOBEHb  BBINOJHEHHS TpPeOOBAaHMI  3HAYUTEIHHO  BBIIIE
YIOBJIETBOPUTEILHOTO: OTCYTCTBHE OLIMOOK Kak IO TEKyleMy, TaKk M IO MpeAblaylieMy
yuyeOHOMY MaTepHaiy; He 0ojiee OTHOTO HEJ0UEeTa; JIOTHYHOCTD U TOJIHOTA M3JI0KEHUSI.

«4» («xopomio») — YpPOBEHb BBHINOJHEHHUS TPeOOBAaHUI BBIIIE YAOBICTBOPUTEIHHOTO:
MCIIOJIb30BAaHUE JIONOJHUTEIBHOIO MaTepuaia, MOJIHOTa U JIOTUYHOCTh PACKPBITUS BOIPOCA;
CaMOCTOSITENIbHOCTh CYXKICHHM, OTpakeHHWE CBOEr0 OTHOUICHHS K MpeAMETY OOCYXKIEHUS.
Hannuue ommOOK W HETOYETOB B KOJWYCCTBEHHOM BBIPAKEHUH IO OTACIBHBIM IMPEAMETaM
OoTpakaeTcs B JIOKAJbHBIX aKTaXx O TEKylledW U UTOroBoil (pyOexHOW)  aTTecTalnuu
o0yyJarouuxcs.

«3» («yI0BJIETBOPUTEJbHO») — JIOCTAaTOYHBIH MHUHHMMAJIbHBIA YpPOBEHb BBITOJIHEHUS
TpeOOBaHUM, NPEIBABISIEMBIX K KOHKPETHOW paboTe, OTAEIbHBIC HAPYIICHUS JIOTUKU
U3JIOKEHUSl MaTepuaa; HEMOJIHOTa PacKpbITUsl Bompoca. Hannume ommOOK M HEJO0YETOB MO
OT/ICNIbHBIM TMpeIMeTaM B KOJIMYECTBEHHOM BBIPAKEHHUU OTPAXKACTCS B JIOKAIBHBIX aKTaX O
TEKyIIeH U UTOTOBOH (pyOEKHOM) aTTeCTAIIMU 00yJarOIIMXCS.

«2» («110X0») — YpPOBEHb BBINMOJHEHUS TPEOOBAHUI HMXKE YIOBJIETBOPUTEIHHOTO:
HapylIeHWe JIOTMKH; HEIMOJIHOTa, HEPACKPBITOCTh OOCYXIaeMOTo BOIPOCa, OTCYTCTBUE
apryMeHTalnuu MO0 OMMOOYHOCTh €€ OCHOBHBIX MOJIOKeHUH. Hanmnune ommboK 1 HEeJo4eToB
10 OTJAEJBHBIM MpPEAMETaM B KOJIMYECTBEHHOM BBIPAKEHHUM OTPAXKACTCS B JIOKAIbHBIX aKTax O
TEKYIEeH U UTOTOBOM (pyOekHOI) 00 aTTecTalluu O0y4aroIIuXCsl.

KoHTpo/IbHO-U3MepUTe/IbHbIE MaTepuajbl IPEeIHA3HAYCHbI JUISI TPOBEPKH YPOBHS
YCBOGHHSI y4eOHOro Marepuana Ha OCHOBAaHUHM O0pa30BaTeIbHOIO MHUHHUMYyMa COJEp>KaHUS
o0pa3oBaHus ¥ TPeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB HIKOJI. OHHM COCTaBJICHBI Ha
OCHOBE MHOTOJIETHEH TMEJaroruyeckodl MPAaKTUKH C YYE€TOM pPa3luYHBIX METOJHYECKUX
pa3paboToK.

[To Bcem maBaM Kypca M MX paszjeiaMm Mpeiiiaraetcs TeKyHIHi U TeMaTH4eCKHil KOHTPOIb
3HaHUH ¥ yMEHHH B (OpME XHUMHUYECKUX JUKTAHTOB M TECTOB, CAMOCTOSTEIBHBIX M KOH-
TPOJNBHBIX paboT. 3azaHusi 0OOMX BapHAHTOB PAOOT CXOAHBI MO COJACPKAHUIO U XapakTepy
BBITNIOJIHSAEMBIX Y4€OHBIX AEHCTBHM.

Jns opranumszanuu 3ddexTuBHON pabOThl BCEro Kiacca C y4eTOM HWHIUBUAYAIbHBIX
CIIOCOOHOCTEH Ka)KIOro ydallerocsi B psje padoT, BXOAAIIUX B MOcCOOHE, MpeicTaBiIeHbl 3a-
JTAaHWS PA3JIMYHBIX YPOBHEH CIOKHOCTH.

HezaMeHMMBIM TIOMOIIHMKOM TI€Aarora B KOHTPOJE 3HAHUH SBISIOTCS 3alaHus B (opme
TecTta. X MOYKHO MCII0JIb30BaTh Ha pa3HbIX dTanax yueOHOro mporecca:

* TIPH U3yYCHUU HOBOTO MarepHaa;

* Ha 9Tare 3aKperuieHus U3y4YeHHOIo MaTepHana;

*+ Ha ypoKax 0000IIaroIIero MOBTOPEHUS;

* MIPH TEKYIIEM U TEMAaTUYECKOM KOHTPOJIe 3HAaHHUM, yMEHHI U HABBIKOB yUYaIIUXCS;

* TIPU MOATOTOBKE YYaIMXCs K 9K3aMEHaM KaK B YCTHOMH, Tak ¥ B MMCBMEHHOU (hopme,

ocobenHo B ¢popme EI'D.

JUist KaXIoW TeMBl M €€ Pa3lesioB TPEJIOKEHBI TECTOBBIE 3aJaHMsi pPa3HOTO YPOBHS
CIIO)KHOCTH B JIByX BapuaHTaX, paccUMTaHHble Ha 15—35 MUH wiu Ha uensiii ypok. s
BBICTABJICHUS OLIEHKH TPEIaracTcsl UCTIOIb30BaTh CIIEAYIONIYIO IPOIIEHTHYIO MIKATY:

35% BBIIIOIHCHHEIX 3aJaHUM — OIICHKA «2»;

36—61 % — omenka «3»;

62—85% — oreHka «4»;

86—100% — ormeHKa «5».

B 3aBucuMOCTH OT pe3ynbTaToB BHIIOIHEHUS paOOTHl YUUTEIh MOKET BHOCUTD B
NPEIJIOKEHHYIO CUCTEMY OLIEHUBAHUSI KOPPEKTHUBBI, TIOCKOJIbKY OCHOBHAS 11€]Ib KOHTPOJIS B
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JTAHHOM CJIy4ae — HE COOCTBEHHO BBICTABJICHUE OLIEHKH, a ONpe/iesIeHNE YPOBHS YCBOCHUS
y4aIMucs y9eOHOTO MaTepraja U HalpaBJICHUH fanbHeimed paboThl Ha/l HOBBIIICHHEM Ka-
4eCTBA 3HAHUMN

3amanue mox mudpoit 1 omeHuBaercs 3 Oamnamu; mox nudpoit 2 — S5 Gamtamu; oA
uudpoit 3-8 Oannamu. 3agaHus, OTMEUEHHBIE *, — /I HHAUBUIYaJIbHOTO BBITIOJTHEHUS.

Ecnu He yka3aHo nHOe, KaXKIbli OTBET YacTeil OIleHUBAETC:

» yactu A — 2 Gauiamu;

» yactu B — 4 Gannamu;

« gactu C - 6 6ayutamu.

OnHako He Bce ydamuecs NPUCTYMAloT K 3amaHusaM dactd C u TeM 0ojiee BBITOIHAIOT MX
MOJHOCTBI0. YTOOBI MOBBICUTH MOJIOKUTEIBHYIO MOTHUBAIIMIO K BBITIOJIHEHUIO 3a1anuii yactu C,
YUYUTEIb MOXET OOBSBUTH O BHICTABICHHU IO PE3ylbTaTaM TECTa JBYX OLIEHOK: MEpBOH — 3a
yactu A u B, a Bropoil — 3a yacte C — ¢ HCIOJB30BaHUEM IMPOLEHTHOM IIKaJIbl OLEHKU
3HaHUMU.

Bomnpocs! 11 Bcex BUIOB KOHTPOJIS 3HAHUN COCTABJICHBI TAKUM 00pa3oM, YTOOBI IIeIaror ¢
UX MOMOIIBIO MOT BBISIBUTH 3HAHUS YYAIIMXCS TI0 BCEM Y3JIOBBIM BOIPOCaM IJIaBBl M pa3zeia
Kak Ha 6a30BOM ypOBHE, I7ie HEOOXOAMMO TOJIBKO BOCIIPOU3BECHHE y4eOHOTO Marepuaia, TaKk 1
Ha YCJIOKHEHHOM YpOBHE, IZie TpeOyeTcsi yMEHHe aHAIM3UpOBaTh M CPaBHHUBATh JIaHHBIC,
IIPUMEHSISI TBOPUECKHUE CLIOCOOHOCTH.

Bce oOydaromue Buabl KOHTPOJIS MPEIONAraloT KOJUIEKTUBHYIO AEATEIbHOCTh yJalluXcs
100 B mape, JIM0O B TPYIIIE U CAMOIIPOBEPKY.

[Ipu moAroToBKE K KOHTPOJIBHBIM paboTam HEoOXOAMMO OOpaTUTh BHHMaHHE Ha 3aJaHUS
YPOKOB 0000MIafOMmIEro MOBTOPEHUsI. B 3TOM ciydae ydamumecss B COOTBETCTBHHM CO CBOMMH
CIIOCOOHOCTSIMH OTIPEIEISIOT IS ce0sl 3a/1aHKsL, KOTOPBIE MOTYT BBITIOJIHUTb.

PacueTHbple 3a7aun pa3nUYHBIX TUIIOB M YPOBHEH CIIOHOCTH MPEICTABICHBI B MOCOOUU
0J710KaMH, a TaKKe BKJIFOYECHBI B pa3HbIC BUIBI KOHTPOJISA 3HAHUH. YUUTEIh MOXKET 10 )KEITaHUIO
BKJTIIOYATh UX KaK JIOTIOJIHUTENFHOE 3aJjaHre B JIFOOOW BU KOHTPOJIS WJIH MIPEIaraTh YIauiuMcs
OT/IEJIEHBIE CaMOCTOSITEIbHBIE PAOOTHI [0 PELICHUIO MOAOOHBIX 33/ad.

IIpoBeeHne XMUMMYECKOT0 JUKTAHTA

3ananus Ayi1 000MX BapHAaHTOB KPAaTKO 3alMChIBAIOTCS Ha JUIEBOW CTOPOHE JOCKU WM Ha
KOZIOTpaHCIapaHTe; OTBETHl HAa BOIPOCHI JKEJIATENbHO HalucaTh Ha OOpaTHOM CTOPOHE JOCKH
WIM TakXKe Ha KOJOTpaHCHapaHTE. YUHUTENIb 3a4UTHIBAET COJEp)KaHUE BONPOCA, ydalluecs
3aMUCBIBAIOT OTBET B TETPAsX.
[To oxOHYaHUM TUKTAaHTa MPOBOJUTCS CAMOIIPOBEPKA!

* OIIMOOK HET — OLIEHKA «5»;

* JomymieHbl 1—2 omulku — «4»;

* JOMYIIEHBI 3 OIHOKH — «3».

B 3aBucumocTH OT cTeNneHU MOATOTOBIEHHOCTH YYALIUXCS YYUTENIb MOXKET H3MEHUTH
KPUTEPHH OLIEHKU PabOT B MOJIb3Y YUEHHKA.

IIpoBeneHune caMmocTOATEIbHOMH PadOTHI

CamocrosTenbHas paboTa npenoiaraet Ju00 napHyo, T100 rpynmnoByio ¢Gopmy paboTsl U
JlaeT BO3MOXKHOCTbD JIy4Ille OTpadoTaTh U3y4yaeMble BOIPOCHI MO/l KOHTPOJIEM YUUTENS U B XOJ€
CaMOCTOSITENIbHOW JeATeNbHOCTH (1711 oOywaromieit paboThl) au0O0 Jydile MOATOTOBUTHCA K
KOHTPOJILHOM paloTe, KOTOPYKO TMPEACTOMT BBHIMNOJHATH Ha CJIEAyIOIIeM ypoke (ans
oboOmaromieil paboTel). 3aJaHusl BBINOJIHAIOTCS B mape (IpyIre), 4To MO3BOJISIET SKOHOMHTh
Bpems Ha oTBeT. OTJenbHble 3a/1aHus (101 3HAKOM *) ydaluecs: BBITOJIHSAIOT CAMOCTOSTENIBHO.
JUist KOHTPOJISL yYaIlUMCsl TIPEIOCTABISETCS BO3SMOXKHOCTh CBEPUTH CBOM OTBETHI C 3TAJOHAMH,
KOTOpbIe OYIyT JaHbl YUUTEIEM [0 OKOHUYAHUU PabOTHI.

OuneHka NpakTHYeCKUX YMEHMIl yyaluxcst
Yuurenb H0MKEH yUYUTHIBATD:
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- IPaBUJIBHOCTH OMPCACIICHUS LCIIN OIIbITA,

- CaMOCTOSITEILHOCTH MOJI00pa 000PYI0BAaHUS U OOBEKTOB;

- TIOCJIEJIOBATEIILHOCTD B BBITIOJTHEHUH PAOOTHI MO 3aKJIA/IKE OMBITA;

- IOTHYHOCTh M TPAMOTHOCTh B OIIMICAHUY HAOJIIOJICHUI, B JOPMYIMPOBKE BHIBOJIA U3 OTIBITA.

OTMeTKa
| ] I5I | ]

- IPaBUJILHO OIPEEIICHA LEJIb OMbITA,

- CAMOCTOSTENILHO, C HEOOXOMMOM TOCIIEI0BATEILHOCTBIO IPOBEICHBI ITOI00P
o0opymoBaHus U OOBEKTOB, a TAKXKe paboTa 1Mo 3aKJIaJIKe OTIbITA;

- HAYYHO I'PAMOTHO, JIOTUYHO OITUCAHBI HAOIIOACHUS U CHOPMYITUPOBAHBI BbI-
BOJAbBI U3 OIIbITA.

OTMeTKa
| ] l4l | ]

- IPaBIJIBHO OMpEJIeNICHA LeJTb OIIbITa;

- CAaMOCTOATENBHO MPOBEJeHa paboTa 1Mo moadopy 000pyI0BaHuUs, OOBEKTOB;
Y 3aKJIajIKe ONbITa JToIycKarTes 1 -2 omubky;

- HAyYHO TPaMOTHO, JIOTHYHO OMHMCAaHbl HAOII0AeHUS M C(HOPMYTHPOBAHBI BbI-
BO/JIbI U3 OIIBITA;

- B OIIMCaHUU Ha6HIOIICHPII>i 13 OIIbITa JOITYCKAIOTCA HEOOJIBIIINE HETOYHOCTH

OTMeTKa
| ] l3l | ]

- IPaBUJILHO OTIpeJIeNIeHa LIETb OTIbITA;

- 1o100p 000PYyI0BaHUS U OOBEKTOB, a TAKKE padOTHI MO 3aKJIAJIKE OIbITA
MIPOBEJICHBI C TIOMOIIBIO YUUTEIIS;

- IO0IIYCKAIOTCA HCTOYHOCTH U OILIMOKH IIpH 3aKJIaJIKE OIlbITa, OIMMCAHUHA HA-
OmoeHni, GopMyITUpOBaHHH BBIBOJIOB.

OTMeTKa
LA 2 n

- HE Oompe/esieHa CAMOCTOSITEIBHO I1EJIh OIbITA,
- He 0TOOpaHO HYKHOE 000pYIOBaHUE;
- JIOITYCKAIOTCsI CYNIECTBEHHBIC ONIMOKHY TPH 3aKJIaIKE ¥ O(OPMIICHHH OIIBITA.

Ounenka ymennii IIpoBoasit HaGa0neHus

VYuurtens 10JKEH YUUTHIBATh!

- IPaBUIILHOCTH MTPOBEACHHUS HAOIIOICHUH 110 3a/1aHHIO;

- YMEHUE BBIAETATH CYLECTBEHHbIE IPU3HAKU y HabI0AaeMoro oobeKTa (Iporecca),

- JIOTUYHOCTh M HAYYHYI0 TPAMOTHOCTH B 0()OpMJICHUH pe3yJIbTaTOB HAOIIOACHUN U B

BBIBOJAX,

- IPOBCACHUC H&6J’IIOJI€HI/I$I 110 3aJ1aHUIO,

Otrmerka - IPaBWJIHHO TIO 3aJIaHUI0 YYUTEIS MTPOBEECHO HAOMIOICHNUE;
"o - BBIJICJICHBI CYIIECTBEHHBIE IPU3HAKH Y HA0II01aeMoro o0beKTa (Ipoiiecca);
- IOTUYHO, HAYYHO TPAMOTHO 0()OpMIIEHBI PE3yNbTaThl HAOIIOICHUH U BBIBOIBI.
OtmeTka - IPaBWJIBHO 10 3aJIaHUIO YYUTEIIS IPOBEECHO HAOIIOICHUE;
"4 - IIPY BBIJICIIEHUH CYILIECTBEHHBIX MPU3HAKOB Y Ha0II10/1aeMOro 00beKTa (1po-
11ecca) Ha3BaHbl BTOPOCTETICHHBIE;
- IOTTyCKaeTcsi HeOPEKHOCTh B 0(hopMIIeHUU HAOTIOCHHI U BHIBOJIOB.
Otrmerka - IOTTYCKalOTCS HETOYHOCTH U 1-2 omuOKu B MpoBeIeHuU HaOII0IeHHH 110 3a-
"3 TaHUIO YIUTEIIS;
- P BBIJICIICHUN CYIIECTBEHHBIX MPU3HAKOB Y HAOII0AaeMOro 00heKTa (Ipo-
1[ecca) BbIACISAIOTCA JIHILIb HEKOTOPHIE;
- nomyckarorces omuoku (1-2) B opopmiieHnn HaOII0IeHUH U BBIBOJIOB.
OTmerka - omyckaroTcst omuoku (3-4) B mpoBeieHNH HAOIOICHUI 110 3aJJaHUI0 YIUTEIIS;
AN - HETIPaBWJIBHO BBIJICIISIOTCS MPU3HAKU HAOII0AaeMOro o0beKTa (Tpoiiecca);

- nomyckarotcst ook (3-4) B opopMieHnn HaOMOieHUH U BbIBOI0B. Dopma
aTTecTalliy 0 OMOJOTHH MOXKET OBITh Pa3IMYHON: YCTHBIN IK3aMEH 110
Oweram, 3ammuTa pedepata, TECTHPOBAHHE, 3aIIUTA TPOCKTA.

®opmMbI npeacTaBieHust 00pa30BaTeIbHbIX Pe3yJIbTATOB!
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Tabenb yCIeBAaEMOCTH MO MpeaMeraM (C yka3aHHEM TpeOOBaHMA, MPEIbIBISEMBIX K
BBICTABJICHUIO OTMETOK);

TEKCTBI UTOTOBBIX JMATHOCTUYCCKUX KOHTPOJBHBIX PadOT, TMKTAHTOB U T.JI. U aHAIHM3 UX
BBITNIOJIHEHHS oOy4arormumcs (MHpopMars o0 3JIeMEeHTaX M YPOBHSX IPOBEPSEMOTO
3HAHUS — 3HAHUS, IOHUMaHUS, IPUMEHECHHSI, CHCTEMATH3aIIHH );

YCTHasE OIICHKA YCICIIHOCTH pPe3ylbTaToB, (OPMYJIMPOBKA NPHYMH HEyIa4 M
PEKOMEH Al 110 YCTPaHSHHIO IPOOEIOB B 00YYCHHOCTH 110 IIPEeIMETaM;

mopThono;

PE3yJIbTaThl MICHXOJIOr0-TIEAArOTMYSCKUX HCCIICIOBAaHUM, HIUTFOCTPUPYIONIUX TUHAMHKY
Pa3BUTHUS OTICIBHBIX HHTEUICKTYAJIbHBIX U JMYHOCTHBIX KauecTB oOydaromerocs, YVY /1.

KpHTepI/IHMH OICHUBAHMUA ABJIAIOTCA:

COOTBETCTBHUE JIOCTHUTHYTHIX MPEAMETHBIX, METAMPEAMETHBIX U TUYHOCTHBIX PE3yJIbTaTOB
oOyJaromuxcsi TpeOOBaHUSM K pe3y/IbTaTaM OCBOSHUS 00pa30BaTEIbHONW MPOTPaMMBI
OCHOBHOTO 0011ero oopazoBanus OI'OC;

JMHAMUKA Pe3yJIbTaTOB MPEAMETHOM 00yueHHOCTH, (opmupoBanus Y'Y /1.

OlnieHKa TOCTHKEHUS METANPEAMETHBIX PE3YIBTaTOB MOKET. [IpOBOISATCS B XOJI€ pa3IMUHbIX
npoueayp. OCHOBHOM MPOLEAYPOH UTOTOBOM OIEHKU JOCTUKEHHSI METAPEIMETHBIX
PE3YIIBTATOB SIBISIETCS 3aUUma umo2o8020 UHOUBUOYAIbHO20 NPOEKMAa
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IIpunoxenus

IIpuniaoxenne Nel.
JlemoBepcrM NMPOBEPOYHBIX, KOHTPOJIbHBIX Pad0T

10 kixace

Konmponvnasn paboma no meme «Teopus cmpoenusn opeanuueckux euiecms.
Yenesooopoowvr)

1 BapuaHT

1. JladiTe MOJHYIO XapaKTEPUCTUKY KJIacca ajKaHbl.

2. Hanwumute cTpyKkTypHBIE (POpMYIIBI BEelecTB: a) 3,3 — AMMeTHIITeKcaH, 0)4-
METUJINIEHTUH-2, B) 2,4,6 —TpuHUTpOdEeHON T) 2,2 — TUMETHIIPONaHAIb 1) 3-
MeTuaOyTanoBast kuciora. /s Bemectsa ©) mpuBenuTe Ba H30MEPa U JIBa TOMOJIOTA.
JaiiTe UM Ha3BaHUSI.

3. CocrtaBbTe peakuu B3auMOICUCTBUS OyTeHa-1 co cIeAyIOIMMH BEIIECTBAMU : a) C
XJIOpOM 0) ¢ KHCIIOPOJIOM B) C BOJIOW T) ¢ OpOMOBOAOPOIOM

4. Haiiaure MONeKyIIpHYIO (GOpMyIy aJIKHMHA, €CJIH MacCOBasi J0JIS yIiiepoJa B HEM
cocraisieT 90%. OTHOCUTENbHAS IUIOTHOCTD €ro 10 BoAopoay pasHa 20.

Konmponvnaa pavoma Ne2
«Kucnopoo-u azomcooepcanjue opzanuyeckue coeOuHeHus»
Bapuanr 1
1. VYcraHoBuTe COOTBETCTBHE MEXKAY Ha3BaHHEM BEIIECTBA W €ro NPHHAMICKHOCTHIO K
OTIpeIeIEHHOMY KJIacCy OPraHUYECKUX COSAMHEHUH.

Hasganue BemiecrBa Knacc opranndeckux coeiMHeHUH
A) mponunanerar 1) conu

b) popmuar xanus 2) crnoxHble 3(HUpbI

B) dbenonsar narpus 3) npocteie 3¢upsb

I') copbur 4) OMHOATOMHBIE CTTUPTHI

5) MHOTOaTOMHbBIE CLIUPTHI
2.3 npeanoXkeHHOTo NepeuHsi BBIOEPUTE JBAa BEIIECTBA, KOTOpPbIE SBISIOTCA H30MEpaMu
BAJICPUAHOBOM KHCIIOTHI.
A) OyTaHoBas KHCIOTa
b) 2-metunOyraHoBast KHCIOTa
B) metunOyrtupar
') 2-mMeTunnponanoBast KuciaoTa
) 2,2-numetunOyTaHoBast KUCIOTa

3.0CYH_ICCTBI/ITB LCIIOYKY HpeBpaH.[eHHfI, YKa3aTb YCJIIOBHA ITPOTCKAHUA peaKuHﬁ:
Kap61/111 KaJIbllUA — O3TUH — 3TaHaJlb — 3TaHOJ — 3THUJIAT HAaTpUA

4.Hanucatb CTpyKTypHBIE (OPMYJIBI BO3MOXHBIX HM30MEPOB JJI BEIIECTBA C MOJEKYJISPHOU
dopmynoit CsH100. JlaTh Ha3BaHUs BEILIECTBAM.

5.3agaua. OTHOCUTENBHAS TUIOTHOCTh MapOB MPEAEIbHOI0 OHOATOMHOIO CIIUPTA MO BOAOPOAY
paBHa 37. BeiBenute MOIEKyIsIpHYIO GOpMYITy CIIUPTA.
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IIpuniaoxenune Ne2.
JemMoBepcrM NMPOBEPOYHBIX, KOHTPOJbHBIX Pad0T

11 knace
Konmponvnan pavoma Nel. «Cmpoenue éeuyecmea. Xumuueckasn peakuyus)
Bapuant Ne 1
1. Onpenenute, IByM aroMaM KaKWX K3 YKa3aHHBIX 3JIEMEHTOB JO 3aBEPIICHHUS BHEIIHETO
YPOBHS HE XBaTaeT JBYX 3JIEKTPOHOB.

1) C 2) Si 3)O 4) Be 5)S
2. U3 yka3aHHBIX B psily XMMHUYECKUX 3JIEMEHTOB BBIOCpUTE TPU 3JIEMEHTa, KoTopsie B [lepuo-
JTUYECKOM cructeMe XuMuueckux aemeHToB [I. . MeneneeBa HaxonaTCs B OJHOM NIEPUOJIE.
Pacnionoxure BEIOpaHHBIE 3JIEMEHTHI B MOPSIKE BO3PACTAHUS HX METAJNIMYECKUX CBOMCTB.
)P 2) N 3)S 4) Al 5) O
3. U3 uyncna yka3aHHBIX B PAly DJIEMEHTOB BHIOEPUTE JBa JJIIEMEHTA, CTENEHb OKHCIICHUS
KOTOPBIX B OKCHJIAX MOXKET MPUHUMATh 3HaUCHHE +2.
1) Li 2) P 3) B 4) Cu 5) N
4. U3 mpeqyioKeHHOTO TIEpevHs BEIOEPHUTE JBE Maphl BEIIECTB, B KOTOPHIX PACIIOIOKEHBI TOIBKO
COCIMHEHUS C KOBAJICHTHOM HEIOJISIPHOM CBS3BIO.
1) a30T u KuCIOPOL
2) BOJIa U1 aMMHaK
3) Meab U a30T
4) 6pom u MeTaH
5) ¢rop u cepa
5. U3 npennoxeHHOTo MEepevHs BBIOCPUTE JIBE Maphbl BEIIECTB, KaXKJas U3 KOTOPHIX MaET
peakiuo oOMeHa.
1) aTunen u Boaa
2) consiHasi KUCJIOTa U MarHui
3) cynbdaTt Meau ¥ TUIPOKCHT KATHS
4) anietuiieH u 6pom
5) yKcycHast KHCJIOTa U TUAPOKCH]T MarHus
6. 13 npeanoeHHOro MepeyHsi BBIOEpHUTE ABa CI0C00a yBETUYUTh CKOPOCTh PEAKIIMU TOPEHUs
CephI B KHCIOPOJIE.
1) HarpeTs cepy
2) pa30aBUTb KUCIOPOJ a30TOM
3) 106aBUTH CEPHUCTHIN Ta3
4) U3MEJTBIUTH CEPY
5) 06myuuTh K00y C BEeleCTBAMU CUHUM CBETOM
7. YcTaHOBUTE COOTBETCTBHE MEX/Y YPAaBHEHHEM PEAKIIMH U CBOWCTBOM, KOTOPOE MPOSBISIET
SNIEMEHT XJIOp B O3TOM pEaKUMU: K KakKIOW MNO3MLIMH, 00O3HaueHHOW OykBoM, moadepute
COOTBETCTBYIOLIYIO MMO3UIINI0, 0003HAYEHHYIO [IUPPOH.

YPABHEHUE PEAKIINU CBOMCTBO XJIOPA
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A) MnO; + 4HCl = MnCly + Clz + 2H20 1) ABJISETCS OKUCITUTETIEM
p)Zn + 2HCl = ZnCly + Ha 2) ABJIAETCS
B) 4KClO53 — 3KCl04 + KCI BO(;CTaHOBI/ITeHeM

rCly + 2KOH = KCI + KCIO + H,0 ) ABJIAETCS U OKUCIIUTETIEM,

Y BOCCTAHOBUTEJIEM
4) He WU3MCHSET CTENCHb
OKHCJICHUSA

8. YcTaHoBUTE COOTBETCTBUE MEXKAY (OPMYION COJIM U MPOIYKTOM, OOpa3yIOIIMMCS Ha KaToe
IPH JIEKTPOIIN3e e€ BOJHOIO PACTBOpA: K KaXKIOW MO3UIMU, 0003HAUCHHO!N OyKBOH, mondepure
COOTBETCTBYIONIYIO TIO3HIINIO, 0003HAYEHHYIO ITU(POii.

OOPMVIIA COJIN MMPOAYKT HA KATOHE
A) CLIBI‘Q ]_) Hg
B) CuSOy4 2) Cu
B) NaNO3 3) Na
T) Ba(N03)2 4) Ba
5) NO2
6) BFQ
9. YcTaHOBUTE COOTBETCTBUE MEX/1Y Ha3BAHUEM COJIM M OTHOILIEHHEM 3TOM COJIM K TUAPOIH3Y.
OTHOLUEHUME K
HA3BAHUE COJI1A THIIPOITH3Y
A) xapOOHAT KaIbIIUsI 1) TUJIPOJIU3YETCS o
b) dbocdar ammonus KaTHOHY
B) nutpar maruus 2) TUAPOIU3YETCS 1o
I') cynbpun xanus aHUOHY

3) He TUApPONIHU3YyeTCA
4) ruaponuszyercss Kak Io
KaTHOHY, TaK U 110 aHNOHY

10. YcraHOBHTE COOTBETCTBHE MEXKAY YPAaBHEHHEM XHMHUYECKON PEaKIUU U HAIpaBICHUEM CMe-
[IEHUsS] XUMUYECKOTO PaBHOBECHS MPHU YBEIMUEHUU JIABJICHHS B CHCTEME: K KaKIOW MO3HIIHH,
0003HaueHHOM OYKBOH, MOJ0EPUTE COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYCHHYIO (PO,

HAITPABJIEHUE  CMEIIEHUA

YPABHEHWE PEAKLIMH XUMMNYECKOI'O PABHOBECH I
Is(1) + Ho(r) &=—— 2HI(r) 1) B CTOPOHY NPOYKTOB PEAKIIUH
B) 2H2( ) + Og (r) —— 2H,0(r) 2) B CTOPOHY MCXOHBIX BEIIECTB

3) mpakTUYECKH HE CMEIIaeTCs

1—*) CO(I‘) + CIQ (1") @ COC]Q (F)

11. Cxonbko rpaMMoB HHUTpara cepedpa Hago no6aButh K 130 r 2,0%-ro pactBopa 3TOil conu,
yT0OBI TOMYYuTh 5,0%-i1 pacTBop? OTBET 3aMUIIUTE C TOYHOCTHIO JI0 JACCATHIX.
12. TepmoxumMHUyeCKOe ypaBHEHUE TOPEHUs1 OyTaHa UMEeT CIeTyIOIUi BUI:

2C4Hyp + 1302 = 8COy + 10H20 + 5300 x/Ix.
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Cxonpko TermnoThl (B kJ[K) BbLAENWTCS TpU TMONMHOM cropanmu 23,2 T Oyrana? OTser
3aIUIIATE B BUJE LIEJIOT0 YHCTIA.
13. Hcmonb3ys METOJ AIEKTPOHHOro OajlaHca, paccTaBbTe KOIPDUIMEHTHl B YpPaBHEHUU
peakuum, cxema KOTopoin

PbS + HNO3 — PbSO4 + NO + H>0

Onpenenure OKUCIUTENb U BOCCTAHOBUTEIb
14. Kakue mpomyKTbl 00pa3yroTcst IpU B3aUMOJCHCTBUU PAcTBOPOB KapOOHATa KaJlusl U a30THOM
KUCJIOTBI. 3allUIINTE MOJIEKY/ISIPHOE, TIOJTHOE U COKPAIIEHHOE HOHHOE YPAaBHEHMSI 9TON peaKkiuHy.

Konmponvnaa paboma Ne2 «Bewecmea u ux ceoiicmea»
Bapmanr 1
YACTD A. TectoBble 3a1aHus ¢ BEIOOPOM OTBETA
1 (3 6anria). MeTtaminueckue CBOMCTBA B PsTy XUMHYCCKUX DJIEMEHTOB
Mg— Ca— Sr— Ba:
A. OcnaGeBaror.
b. Ycunusarorcs.
B. M3MeHsArOTCS TepHOTUIECKH.
I'. He nu3meHnsroTCs.
2 (3 6anra). XuMu4ecKuii 37IEMEHT ¢ HanboJee IPKO BEIPAKCHHBIMH HEMETALIMIECKUMH CBOMCTBAMHU:
A. Docdop. B. Cypbma.
b. Bananuii. I'. BucmyT.
3 (3 6anna). KucmotHele cBOMCTBA HanboJIee APKO BBIPAKEHBI Y BEHIECTBA, (hopMyita KOTOporo:
A.HNOsz. b. HNO,. B.HPOs. TI.HAsOs.

4 (3 6anna). T'uapoxcun sxenesa (I11) MOXKHO TTONTYYUTDh TPH B3aMMOICHCTBUH:

A. Xnopuna xenesa (I1I) ¢ runpoxcunom Hatpus. b. Hurpura sxenesa (II) ¢ ruapokcumom xanusi.
B. Oxcupa xenesa (I1I) ¢ ceproit kucnoroit. I. Cymbdara xenesa (I111) ¢ xmopumom Oapwst.
5 (3 6anna). Hazsanue BemectBa, xummdeckas popmyina koroporo Ca(HCO3)2:

A. KapOoHat KaJbIIus.

b. 'mapoxapOoHAT KaJbIlysl.

B. l'amenast u3BecTsb.

I'. I3BecTKOBast Boza.

6 (3 banra). loHHOE ypaBHEHHE PEaKIUN

Fe° + 2H+ = Fe?* + H, COOTBETCTBYET B3aUMOJCHCTBUIO BELLIECTB:

A. Kenesa, BoIbl 1 KACIOPOA.

b. Oxcuna xenesza (1) u cepHO KHUCTOTHI.

B. Xenesa u CONSHON KUCIIOTEHI.

I'. XKenes3a u Bogkwl.

7 (3 6anna). Oxcun yraepona (IV) B3anMomelcTByeT ¢ BEmecTBOM, hopMylia KOTOPOTo:
A. Na,SO04. B. P2Os.

b. HCl.p). I'. NaOH.
8 (3 6anna). DnemMeHTOM D B FEHETHYECKOM PSLY
39— 302— Na303:— H2003
SIBIISICTCS:
A. Cepa. B. Azort.
b. ®ocdop. I'. AmroMuHUH.
0 +2
9 (3 6anna). Tepexonq Cu—Cu MOXHO OCYIIECTBUTH NPU B3aUMOIEHCTBHU BEIIECTB, (OPMYIIBI
KOTOPBIX:
A. CuO u Ha. B. Cuu Cl..
B. CuS04 u Fe. I. Cuu HCI.

10 (3 6anra). ®opmyna BernecTtBa X B TEHETHIECKOM PSITY
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+ H0, ng+ + Agzo
C;Hy— CH3CHO— X:
A. CH3COOH. B. CHs>—O—CHs.
b. C2HsOH. I. CO..

YACTD b. 3ananust co cBoO0OOIHBIM 0TBETOM
11 (12 6annog). Hanmmmure ypaBHEHHS pEakUWid, C TOMOIIBI0O KOTOPHIX MOXHO OCYIIECTBUTDH
NpEeBpaILCHNUS:

1 2 3 4

Bribepute n paccMOoTpuTe OIHO M3 ypaBHEHHH ¢ Toukw 3penust OBP, npyroe — B cBete TO/I.
12 (4 6anna). Kakoli u3 ra3oB 3aiimeT Oomnblimii 00beM (H. y.): 1 T a3ora wim 2 r aprona? OTeeT
TOATBEPUTE PACUCTAMH.
13 (4 6anna). CocraBbTe ypaBHEHHS peaknuii mony4enus xiopuiaa sxenesa (I11) e Mmenee uem tpems
criocobamu.
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