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IHosicHuTEIbLHAA 3aNIMCKA

[IporpaMMa To XUMHHM Ha YpOBHE cpeaHero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE
®enepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaraM OCBOEHHUS (emepasibHOM 00pa30BaTENIbHONW MPOrPaMMBI CPEIHETO
obmero o6Opazoanus (DPOII COO), npencraBiaeHHbIX B dDenepaqbHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, ¢ yuérom Konuemnuuu mnpenogaBaHusi yueOHOTO IMpeaMera
«Xumuss» B 00pazoBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, pean3yromux
OCHOBHBIE 00pa30BaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXeHHH «CTpareruu pa3BUTHUS
BocnuTanuss B Poccuiickoii ®enepanuu Ha nepuon a0 2025 roma» (Pacnopsbxenue
ITpaBurensctBa P® o1 29.05. 2015 Ne 996 - p.)

OcHOBY TOIXOMOB K pa3paboTKe MPOrpaMMbl O XUMHHU, K OINPEICIICHUI0 OOIIeH
CTpareru oOy4YeHHs, BOCIIMUTAHUS M Pa3BUTHs OOy4arOMIMXCs CPEACTBAMU y4eOHOTO Mpeamera
«Xumusi» aas 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBUIIM KOHIENTYaJIbHBIC IMOJIOKEHUS
®I'OC COO o B3aUMOOOYCIIOBJIGHHOCTH IIEJICH, COAEpIKaHUs, pEe3yJIbTaToB OOYyYEeHHsS U
TpeOOBaHUIl K YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB. B COOTBETCTBHM C TaHHBIMH MOJOKEHUSIMU
nporpamMMa Mo Xumud (0a30BbIi YpPOBEHb) HAa YPOBHE CpEIHEr0 O0Iero o0pa3oBaHUS:
yCTaHaBIUBaeT o00s3aTeibHOEC (MHBApUMAHTHOE) TMPEIMETHOE COACP)KAHHE, OIpEaesseT
KOJIMYCCTBCHHBIC M KAYCCTBCHHBIC €T0 XapaKTePUCTHKU HAa KAKIOM dTare W3YYCHHUS MPEIMeTa,
MpeIycMaTpUBaeT TPUHIMIBI CTPYKTYPUPOBAHUS COACPKAHHS W PACIPENCICHHS] €ro I10
KJjlaccaM, OCHOBHBIM pazfellaM M TeMaM Kypca; JaéT IPUMEpPHOE paCIpeieseHHE Yy4eOHBIX
YacoB MO TEMaTHYECKUM paszzesiaM, PeKOMEHAYET MPUMEPHYIO MOCIEN0BATEIbHOCTh HU3yUSHUS
OTIENBHBIX TEM Kypca C Y4YETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JOTHKU
yueOHOro mporiecca, BO3PACTHBIX ocobeHHOCTe oOywarommxcs 10-11  kmaccoB; maér
METOAMYECKYI0 HWHTEPIpETAlI0 I[elei W3y4eHHUs TMpeAMeTa Ha YpPOBHE COBPEMEHHBIX
MPUOPUTETOB B CUCTEME CpEIHEro oOmiero oOpa3oBaHUs, COACPKATEIBHOM XapaKTepUCTUKU
IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHMSI OCHOBHOM 00pa30BaTelbHOM MPOrpaMMbl CPETHETO
oOuiero oOpa3oBaHHs (JMYHOCTHBIX, METANpPEAMETHBIX, IPEIMETHBIX), OCHOBHBIX BHJIOB
yueOHO-T03HABATEIbHOM JEATEIIbHOCTH 00Y4aroIIerocs Mo OCBOCHUIO COACPKAHUS MPEAMETA.

[To BCceM Ha3BaHHBIM MO3UIUSAM B IIPOTpaMME IO XUMHUHU COOJIOIEHA TPEEMCTBEHHOCTD C
denepanbHOi pabouell MporpaMMoil OCHOBHOTO oOmIero oOpa3oBaHus Mo Xumuu (amas 8—9
KJIAaCCOB 00pa30BaTeNbHBIX OpraHU3anuii, 0a30BbI YpOBEHb). XHUMHUYECKOE O0Opa3oBaHuE,
MOJTy4aeMO€ BBIMYCKHUKaMH 0O0I1e00pa30BaTeIbHOW OpraHMU3ally, SBISIETCS HEOThEeMIIEMOM
yacThl0 UX 00pa3oBaHHOCTH. OHO CHOYXHUT 3aBepIIAIONIMM OSTaloM peanu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM ypOBHE KJIHOUEBBIX LIEHHOCTEH, MPUCYIIUX 1IEIOCTHON cCUCTEME
XUMHYECKOTO 00pa3oBaHUS. OTH IIEHHOCTH KacaloTCs T[O3HAHHUS 3aKOHOB IPHUPOJIBI,
(dbopMUpOBaHUS MHUPOBO33pEHUST U OOIIEH KyIbTypbl YEJIOBEKa, a TakkKe JKOJIOIMYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 37I0POBbIO U PUPOJHON cpene. Peanusyercs xummuaeckoe
o0Opa3oBaHKe OOYYaIOIIUXCS HA YPOBHE CpeaHEro odiero oOpa3oBaHMs CpeACTBAMH y4eOHOTO
npeaMeTa «XUMHUS», COAepKaHUE U TTOCTPOCHHE KOTOPOTO OMpeeNieHbl B IPOrpaMMe TI0 XUMHUHU
c yuétoM crenudUKy HayKu XUMHH, €€ 3Ha4eHHs] B MO3HAHUHU TPUPOIBI U B MaTepHAIbLHOMI
JKU3HM OOIIEeCTBa, a TaKke ¢ y4éToM OOmUX IleNied U TPUHIIUIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSITHUE CHCTEMBI CpeaHero obmero oOpa3zoBanus B Poccuiickoit deneparuu.
Tak, HampuMmep, npu (GOPMHUPOBAHUHU COACPIKAHUS TPEIMeTa «XHUMHUS» YITCHBI CIIETYIONTUe
MOJIOKCHHUSI O CIenupuKke W 3HAYCHWW HAyKd XUMHH. XHMHS KaK O3JIEMEHT CHCTEMBI
€CTECTBEHHBIX HayK WUrpaeT ocoOyl0 poJib B COBPEMEHHOH IMBWIM3AIMH, B CO3JaHUU HOBOM



0a3bpl MaTepuasbHOM KynabTypbl. OHa BHOCHUT CBOM BKJaJ B (POPMHUPOBAHHE PALlMOHAIBHOIO
HAyYHOT'O MBIIIJICHHS, B CO3JaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPY)KAIOIIeM MHpE Kak O
€IMHCTBE MPHUPOABI M YEJOBEKa, KOTopoe (opMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEILIECTBEHHOIO0 COCTaBa OKPYXKAIOLIErO0 MHUpPAa, OCO3HAHMS B3aWMOCBI3H MEXIY CTPOCHHEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMHU O0JIACTSIMHU IIPUMEHEHMUS.

TecHO B3aMMOIEHCTBYS C€ JpYTMMH €CTECTBEHHBIMH HayKaMH, XHMHs cTaja
HEOThEMJIEMOI 4YacThbl0 MHUPOBOW KYIBTYpbl, HEOOXOJMMBIM YCJIOBHUEM YCIEIIHOTO Tpyla MU
AKHU3HU KaXJI0ro wieHa oduiectsa. CoBpeMeHHasi XMMHUsl KaK HayKa CO3MJarelbHas, Kak Hayka
BBICOKMX TEXHOJIOI'MH HaIpaBieHa Ha pelleHHe NI0OANbHBIX MPOOJIEeM YCTOHUMBOIO pa3BUTHUS
YeII0OBEYECTBA — CHIPhEBOM, YHEPIETHUECKOM, MUIIIEBOM, YKOJIOTHIECKON 0€301TaCHOCTH U OXPaHbI
310POBBA.

B cootBercTBUM ¢ OOIIMMHU LEISIMH W NPUHIUWIAMH CPEIHETO 00Imero oOpa3oBaHUs
conepxanue npeamMera «Xumus» (10—11 knaccsl, 6a30BbIi ypOBEHb U3YUYE€HHsI) OPUEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYIBTYPHYIO IOJIrOTOBKY OOy4aroluxcs, HEOOXOOUMYI0 MM JUis
BbIpa0OTKM MHPOBO33PEHUYECKMX OPUEHTHUPOB, YCIIEHUIHOIO BKJIOUEHHS B JKU3Hb COLIMYMA,
IPOJIOJDKEHUS] 00pa30BaHUs B PA3JIMYHBIX OOJIACTSIX, HE CBA3aHHBIX HEIIOCPEICTBEHHO C XUMHEH.
CocrapnsiomMMu peamera «XUMus» SBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMUsS» U
«O01mas 1 HeopraHUYecKast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHHS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMA 3HAHUM 110 HEOPTaHUYECKOW XMMHH (C BKJIFOUYEHUEM 3HAHUM U3
oOuieil XuMUM) U OpraHuyeckod Xumuu. PopMHpOBaHHE JAaHHOW CHCTEMbl 3HAHUU IpU
U3yYCHHH TpeAMEeTa 00ecleunBaeT BO3SMOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3ns BEIIECTB
Ha OCHOBE OOIIMX IMOHATHUH, 3aKOHOB U Teopuil Xumuu. CTpyKTypa COJEpXkaHUs KypCOB —
«Opranuueckas xumus» 1 «O01as 1 HeopraHuyeckast XuMus» chopMUpOBaHa B IpOrpaMme 110
XMMHUH Ha OCHOBE CHCTEMHOrO MOAXO/Aa K H3YyYEHHMIO Y4eOHOro marepuasia ¥ 0oO0ycIOBJIEHa
UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHMH Ha OINpPENEeIEHHBIX TEOPETUUYECKUX YPOBHSIX.
Tak, B Kypce OpraHM4ecKOll XHMMHHU BEUIECTBAa PAacCMaTpUBAIOTCS HAa YPOBHE KJIACCHMYECKOMN
TEOPUU CTPOEHUS OPraHUYECKUX COEIMHEHHMH, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHX U
ANIEKTPOHHBIX MPEICTaBICHUH O cTpoeHuH BemecTB. CBeneHuss o0 H3ydyaeMbBIX B Kypce
BEIIECTBaX JAlOTCAd B Pa3BUTUU — OT YIVIEBOAOPOIOB JO CIOXKHBIX OMOJIOIMYECKH aKTHUBHBIX
coenuHeHU. B Kypce opraHnueckoil XMMUM MOJIy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE
OCHOBHOTO 00mero oOpa3oBaHMs IEpBOHAYAJIbHbIE IPEICTABICHUS O XUMHMUYECKOH CBA3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOEHUS, O
xuMuyeckoil peakiuu. ITog HOBBIM yIvioM 3peHust B mpeaMere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCs HM3y4eHHbI Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHHs TEOPETUUYECKUN
Marepuasl U (aKTOJOTMYECKHE CBEIEHUS O BEIlecTBaX M XHMHUYECKOM peakuuu. Tak, B
YacTHOCTH, B Kypce «OOmiass ¥ HeopraHuyeckas XHUMHsS» OOydarolUMCsl MPEeAoCTaBIsAETCS
BO3MOXKHOCTb OCO3HAaTh 3HAUY€HHWE MEPHUOAMYECKOr0 3aKoHa C OOLIETEOPEeTUYECKUX U
METOAOJIOTMYECKUX MO3UIINN, ITy0)Ke MOHATh UCTOPUUYECKOE U3MEHEHHE (DYHKIIHM 3TOro 3aKoHa
— oT oboOmaronieil 10 oObsCHA0OLIEH W mnporHosupymoueil. Enunas cucrema 3HaHUM 0
BOXHEMIINX BELIECTBAX, HUX COCTaBE, CTPOCHUH, CBOMCTBAX W IPUMEHEHUH, a TaKXKe O
XUMHUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUsS AOIOJHAETCS B Kypcax
10 u 11 xnaccoB anemMeHTaMM COJEP/KaHUSA, UMEIOIUMHU KYIbTypOJIOTUYECKUN U NPUKIAJIHON
XapakTep. JTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSA3M XHMHUU C APYTUMHU HayKamH,
packpbIBalOT €€ PpOoJb B IIO3HABAaTEIbHOW W MPAKTHYECKOM JEATENBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCHUTAHUIO YB@)KEHHS K IMPOLECCYy TBOpPUYECTBA B OOJIACTH TEOPUU U
MPAKTUYECKUX MPUIIOKEHUH XUMUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCSI B OOILECTBEHHO



U JIMYHOCTHO 3HAYMMBIX MpoOJieMaxX, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh
UHGOPMAIIMIO U TPUMEHATh €€ /Jisl TIOTOJIHEHWS 3HAHWUW, PEUICHHS HWHTEUICKTYyadbHBIX U
HKCTIEPUMEHTAIBHBIX HCCIE0BATEIBCKUX 3a/1ad.

B umenom conepxanue y4deOHOro mnpeamera «XUMHS» MTaHHOTO YPOBHS H3Y4EHUS
OPUEHTHPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOUIMXCSI MHPOBO33PEHUYECKOM OCHOBBI TS
noHUMaHusg (uI0cOPCKUX HJEH, TaKUX KakK: MarepHalibHOE €JUHCTBO HEOPTaHUYECKOro H
OpraHUYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BELIECTB HMX COCTABOM M CTPOCHHUEM,
MO3HABAEMOCTh MPUPOAHBIX SBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUs] MPOTUBOPEUHN MEXIY
HOBBIMU (DaKTaMH U TEOPETHUECKHUMH MIPEIIOCHUIKAMH, OCO3HAHUE POJIM XMMHU B PELICHUU
HKOJIOTUYECKHUX MPOoOJeM, a Takxke mpobieM cOepekeHus: IHEPreTUHYECKHX PECYpCOB, CHIPbSA,
CO3JIaHMsI HOBBIX TEXHOJIOTHI M MarepuaioB. B muiane pemeHus 3aad BOCIUTAHUS, Pa3BUTUS U
COLMANM3alUU OOYYaIONIMXCS MPHUHATBIE MPOTPAMMOM IO XUMHH IMOAXOABI K OIpPEaeIICHUIO
COIEp)KaHUSI M MOCTPOCHUS TpeAMeTa IpeaycMarpuBaoT (HOPMHPOBAHUE YHHBEPCAIBHBIX
yueOHBIX JIEHCTBUHM, HUMEIOUIMX 0a30BO€ 3HAYEHWE Ui PA3JIUYHBIX BHUAOB JEATEIHHOCTHU:
pemieHuss mpoOjeM, TOWCKa, aHaiau3a W o0paboTkM WHGOPMAIMKM, HEOOXOMUMBIX IS
NpPUOOpPETEHUsI OIbITa MPAKTHUYECKOM W MCCIEA0BaTeNbCKOM JEeSTeNbHOCTH, 3aHUMAOIIEi
Ba)XHOE MECTO B IMO3HAHWU XUMHHU. B mpakTuke npenogaBaHusi XMMHUU KaK Ha YpOBHE OCHOBHOTO
obmrero oOpa3oBaHUs TaKk M Ha YpPOBHE CPEIHEro oOmiero oOpa3oBaHWs, MPU OIMpPEACTICHUU
COZIePIKATENTbHON XapaKTePUCTUKU LEeJIel U3yYeHHS MpeIMeTa HalpaBICHUEM IepBOCTEICHHON
3HaYMMOCTHU TPAJAUIIMOHHO MPHU3HAETCS (GOPMUPOBAHME OCHOB XMMHUYECKOW HAyKH Kak 001acTh
COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYECKOW JICATEIBHOCTH YEJIOBEKa M KaK OIHOTO U3
KOMIIOHEHTOB MHUPOBOHM KynbTypbl. C METOAMYECKOM TOYKM 3pEHUs TakoW WOAXOH K
OTIpEICTICHUIO IIeNiel M3Y4YeHHs MpeIMeTa SBISIeTCs] BIOJNHE omnpaBAaHHbIM. COITIaCHO JaHHOM
TOYKE 3pEHUs IMIaBHBIMU IIENIIMU M3Y4YeHHs mpeameTa «Xumus» Ha 6a3oBom ypoBHe (10-11 ki1.)
ABISIOTCA: (POPMHUpPOBAHME CHUCTEMBl XMMHUECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOH KapTUHBI MHpPA, B OCHOBE KOTOpPOM JeKaT KIIOUYEBbIE TMOHSATHUS,
(dyH1aMeHTaTbHBIE 3aKOHBI U TEOPHH XUMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE M TIOHMMaHHUE
CYIIHOCTH JTOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHs U CTAHOBJICHUS; (HOPMHUPOBAHME M PA3BUTHE TPEICTABICHUI O HayYHBIX METOIAx
MO3HAHUSI BEIIECTB M XWMHYECKHX pEaKIuid, HEeOOXOAMMBIX s TPUOOPETeHUS yMEHHH
OpPUEHTUPOBATHCSI B MUPE BELIECTB U XUMHUYECKHUX SIBICHUH, UMEIOIIMX MECTO B IPUPOJE, B
NPAaKTUYECKOW U TIOBCEIHEBHOW JKM3HM; pPa3BUTHE YMEHHUH M CHOCOOOB JIEATENBHOCTH,
CBSI3aHHBIX C HAOJIIOIEHUEM U O0BSICHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA, COOJIIOIEHUEM TTPABHIT
6e3omacHoro obpaileHust ¢ BemiecTBaMu. Hapsiny ¢ 3THUM conepikaresbHas XapaKTepHCTUKA
Hened W 3a7a4 U3ydeHWs MpeAMeTa B MporpamMMe M0 XWMHUHM YTOYHEHa M CKOPPEKTUPOBaHA B
cooTBeTcTBUM PenepanibHasg padodast mporpamma | Xumus. 10—11 knaccsl (6a30Bblii ypoBEHb) 7
C HOBBIMH TIPUOPUTETAMHU B CHCTEME CpenHero obmero oopasoBanus. CeroHs B MperoiaBaHuu
XUMHU B OOJIBIIEH CTETIEHW OTHAETCS MPEANOYTEHHUE MPAKTHUECKONH KOMITOHEHTE COICpKAHUS
oOy4yeHusi, OpUEHTHPOBAHHOW HAa  TOATOTOBKY  BBIMIYCKHHKa  00IIe00pa3zoBaTeNbHON
OpraHu3aliy, BIAACIONIEr0 He HAOOpOM 3HAHMMU, a (PYHKIIMOHAJIBHOW IPaMOTHOCTHIO, TO €CTh
croco0amMu ¥ yMEHUSMU aKTUBHOTO TIOMYYCHHs 3HAaHUN U MPUMEHEHUsS WX B PEATbHOMN KH3HU
JUTSL peIIeHHs] TMPAKTUYECKUX 3a7ad. B JTOH CBA3M mNpu U3yUYeHUU MpeaMeTa «XUMHUSD»
JOMUHHPYIOIIEe 3HAYEHUE MPUOOPETAIOT TaKHe IENN U 33/1a9H, KaK: aJanTalis 00yJaromuxcs K
YCIIOBHSIM JIMHAMHYHO DPa3BHBAIOMIETOCS MHpa, (HOPMUPOBAHHWE HHTEIUICKTYaJbHO pPa3BHTOU
JMYHOCTH, TOTOBOW K C€aMOOOpa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIHHOMY MPHHSATHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HCHHBIX CHUTYAIMsIX, CBSI3aHHBIX C BEMICCTBAMH U HMX



npuMeHeHneM; GOpMHUPOBAHHUE Yy OOYJAFOIITMXCS KITFOUEBBIX HABBIKOB (KJTFOUEBBIX KOMITCTCHIIUH ),
MMEIOIINX YHUBEPCATbHOE 3HAUYCHUE TSl Pa3IMYHBIX BUIOB JIEATEIBHOCTHU: PEIICHHS MPOOIeM,
MOWCKa, aHaimm3a W 00paboTku wuHpOpMaIMK, HEOOXOMUMBIX JJisi MPUOOPETCHHS OIbBITA
JESTEIIbHOCTH, KOTOpasi 3aHUMAET BaXHOE MECTO B TO3HAHHWHM XWMHH, a TAaKKe IS OIEHKHU C
MO3UIUI IKOJIOTHUECKOM 0€30ITaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX TPOIECCOB
Ha OpraHW3M 4eJOBEeKa M TMPHPOIAHYIO Cpely; pa3BUTHE IO3HABATECIbHBIX HWHTEPECOB,
MUHTEJUICKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH 00YyJatOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIIHHO
npuoOpeTaTh HOBBIC 3HAHHS IO XUMHHA B COOTBETCTBHHM C JKU3HEHHBIMH TOTPEOHOCTSIMH,
UCTIOJIB30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTUH ISl TOUCKA M aHAIN3a y4eOHOW U
HAYYHOIOMYSIPHOH WH(GOPMAIMU XHUMHYECKOTO CONEpKaHUS, (POPMHPOBAHWE H PA3BUTHE Y
00yJaronuxcsi aCCOMMUATHBHOTO U JIOTHYECKOTO MBIILICHUS, HAOMI0IaTeIbHOCTH, COOPAaHHOCTH,
AKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHHU U
MPOBEJACHAN XWMHUYECKOTO SKCIIEPUMEHTA; BOCHHUTAHHE Yy OOYYArOMIMXCs YOeKIEHHOCTH B
T'YMaHHCTUYECKOW HAIIPABICHHOCTH XMMUH, €€ BaXKHON POJIM B PEIICHUH II00ATBHBIX IpoOIeM
PalMOHAILHOTO MPHPOJIOIIOIH30BAHUS, MOTOJHEHHSI YHEPTETHUCCKUX PECYPCOB M COXPaHCHUS
INPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEeKHOTO OTHOIICHUS K TMPUPOIEC H
CBOEMY 3JI0pPOBBIO, a TaKXKe MPHOOPETCHUS OINbITA HCIIOJIb30BAHUS IMOJYYCHHBIX 3HAHUHU IS
MIPUHSITHS TPAMOTHBIX PEIICHUI B CUTYAIHSIX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHUSIMH.

[lemn w 3amayv WM3YYCHHS] MpeaMeTa «XUMHS» MONYYHId TOAPOOHYI0 METOAMYECKYIO
UHTEpIIpeTanuio B pazaene «[lmaHupyeMbie pe3ylbTarbl OCBOCHHS IMPOTPAMMBI IO XUMHUUN,
Onmaromapsi uemy oOecredeHo YETKOe MPEICTABICHUE O TOM, KaKUE 3HAHUS U YMEHUS HUMEIOT
npsMOE OTHOIICHUE K pealu3aliyd KOHKPETHOH Lenu. B ydeOHOM IuiaHe cpemaHero oOImero
oOpa3zoBaHusi TpeaAMeT «XHUMHUs» 0a30BOrO YPOBHsS BXOJUT B COCTaB IMPEIMETHON 00IacTH
«EcTecTBeHHO-HAyUHBIC TIPEAMETHIY. OOmee 4YUCIIO YacoB, PEKOMEHIOBaHHBIX  JUISI
usydyeHuss xumuu — 68 uacoB:B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kiacce — 34 vaca
(1 gac B HenenO).



Conep:xanne o0yueHunst
10 KJIACC

Teoperndeckue OCHOBBI OPraHUYECKON XUMUU

[IpenMeTr opraHn4ecKoi XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE B IIOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaaoB. Teopusi CTpoeHus opranndeckux coeauHennii A.M. bytieposa,
e€ ocHoBHble mnonokeHus. CTpyKTypHble (GOpPMYIbl OpraHMYECKUX BewlecTB. [omonorus,
n3oMepusi. XMMHUYECKasl CBSI3b B OPraHUUYECKUX COCAMHEHMSIX — OIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBaenne o  KiaccM(PUKAMK  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKMX COEIMHEHUN (CHUCTeMaTuyecKas) M TpPUBHAJIBHBIE HA3BaHUA BaKHEHIIMX
IIPEICTAaBUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METObI U3YYEHUS BEIIECTB U UX MPEBpaILECHUN

O3nakomiieHHe ¢ oOpa3llaMH OpPraHWYECKMX BELIECTB M MarepuajlaMd Ha UX OCHOBE,
MOZEIUPOBAHUE  MOJIEKYJd  OpraHMYECKUMX  BEIIEeCTB,  HAOIMIOIEHHME W OIHUCaHHE
JEMOHCTPALIMOHHBIX OIBITOB IO IPEBPALIECHUI0 OPraHMYECKHUX BEIECTB IIPU HArpeBaHUU
(maBneHue, OOyTIIMBaHUE U TOPEHHE).

Yrnesonopoas!

AJKaHBI: COCTaB W CTPOECHHUE, T'OMOJIOTMYECKMU psd. MeTaH M 3TaH — INpPOCTEHIINE
NPEACTaBUTENIN AJIKAaHOB: (PU3MUECKME W XHUMHYECKHE CBOMCTBAa (peakuuu 3aMelieHHs U
rOpeHus ), HaXOXKJICHUE B IPUPOJIE, TOJTyYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM Psil. DOTUIIEH U MPOIUJIEH — IPOCTENHIINE
IPEACTaBUTENIN AJKEHOB: (U3MUECKHe M XHUMHYECKHE CBOICTBa (peakiuu TUIAPUPOBAHMS,
raJloreHUpOBaHUs, THAPAaTAlUK, OKHCICHHS U MOJIMMEPU3ALIUH ), TIOTy4YE€HUE U IPUMEHEHHUE.

Anxamguensl: OyramueH-1,3 u MeTwiOyraaueH-1,3: cTpoeHue, BaKHEHIIHEG XUMHUCCKHEC
cBoiicTBa (peakius nonuMepusanun). [lonyueHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: CcOCTaB U OCOOCHHOCTHU CTPOEHHS, TOMOJIOTUYECKUN psalx. ALETUIEH —
IPOCTEUIIHA MPENCTAaBUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3NIECKHE U XUMHUECKHUE CBOWCTBA
(peakuuy rUIPUPOBAHUS, FAJIOT€HUPOBAHUS, THIpaTalluU, TOPEHUS ), TOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, (U3MUECKHEe W XMMHUYECKHE CBOMCTBa (peakuuu
raJIoreHUPOBaHUS M HUTPOBAHUs), MOJIY4YEHHE M HpUMEHeHHue. Toiyos: cOoCTaB, CTPOEHHE,
du3nueckue 1 XMMUYEeCKHe CBOICTBa (peakluy raJoreHUpOBaHMs U HUTPOBaHMS), TIOIy4YeHUE U
npuMeHeHne. Tokcm4yHOCTh  apeHoB. IeHermueckas CBS3b MEXIy  YIIEBOIOPOIAMH,
MPUHAJISKAIIMMU K pa3IMYHbIM KJIacCaM.

[IpuponHbie UCTOUHUKH YTIIEBOOPOAOB. [IpupoaHblil ra3 U MonyTHbIE HEPTSIHBIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepalOTKM HEPTU: MEPEeroHKa, KPEKHHT
(TepMHUECKH, KaTanUTUYECKUi), muponu3. [IponykTsl nepepaboTku HEPTH, UX MPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrosib ¥ POAYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAIIBHBIE METO/bl N3YUEHUS BEIIECTB U UX MPEBpaIlCHUN

O3nakomiieHHe ¢ oOpa3laMu IUIacTMAcC, KayuyyKoB M pe3uHbl, Kosuiekiuu «Heptb» u
«Yronpy», MOAETUPOBAHUE MOJIEKY] YIVIEBOAOPOJAOB WU TaJOr€HONPOU3BOAHBIX, IIPOBEACHUE
MPAKTHUYECKOM paboThI: MOTyYeHHE ITUJIEHA U U3yUEHHUE ero cBOMCTB. PacuéTHble 3aaun

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 0O0bEMa, KOJIMYECTBa
MCXOJTHOTO BEUIECTBA MM MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB UJIM MPOTYKTOB PEAKIUN).

Kucnoponconepxaiiye opraHuuecKie COeIMHEHUS

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON M AITAHON: CTPOEHHUE, (U3NYECKHE U
XMMHUYECKUE CBOMCTBAa (pEaKIMU C aKTHBHBIMH METAJUIAMH, TaJIOTEHOBOIOPOAAMH, TOPEHHE),



IIpUMEHEHHE. BOomopoaHbIe CBA3M MEXy MOJIEKYJIaMHU CIIUPTOB. JIeiCTBIE METaHOIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEKA.

MHOroaroMHble CHUPTHL. OTHICHIIUKOIb M DJIHMLEPHH: CTPOCHHUE, (U3NYECKHEe U
XUMHUYECKHE CBONMCTBA (B3aMMOEHCTBUE CO IIEIOYHBIMU METAJJIaMH, KaU€CTBEHHAs peaKl s Ha
MHOI0AaTOMHBbIE cnMpThl). JlelicTBUe Ha opraHu3M uesnoBeka. l[IpumeHeHue mMuepuHa U
STUJICHITIMKOJISL.

@deHon: CcTpOEHHE MOJEKYIbl, (DU3MUYECKHE W XUMHUYECKHEe CBOWCTBA. TOKCHYHOCTB
denomna. [Ipumenenue denoma.

Anpnernnpl U ketoHbl. dopmanbpierus, auneTanbAerui: CTpPOeHHe, (U3HUecKue u
XUMHYECKHE CBOWCTBA (PEAKIMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAaUE€CTBEHHBIE PEaKIMH),
[IOJIyYEHHUE U IPUMEHEHHUE.

AueToH: cTpoeHHe, (PU3MYECKHE M XMMHUYECKHE CBONCTBAa (pPEaKIMHU OKUCICHUS U
BOCCTAHOBJICHUSI ), [TOJyYE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE IIpE/iEeNbHbIE KAPOOHOBBIEC KUCIOThl. MypaBbuHas U YKCyCHas KUCIJIOTHI:
CTpOeHHUe, GU3NUEeCcKUe U XMMUYECKHe CBOMCTBA (CBOICTBa, 00IIMeE A Kiacca KUCIIOT, peaKius
TepuduKalMK), MoNydyeHue M npuMmeHeHue. CTeapuHOBass M OJIEMHOBas KHCJIOTHI Kak
IPEACTaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOILIEE ACUCTBHE.

Crnoxable 3(Upbl KaK MPOU3BOJHBIE KApOOHOBBIX KHCIOT. 'MAPOIH3 CIOKHBIX 3(UPOB.
Kupsl. ['unponns xxupos. [Ipumenenue xxupoB. bruonoruyeckas poib KUPOB.

VriieBopl: cocTaB, KiaccupUKaIMs yIIeBOAOB (MOHO-, TU- U TIOIHCaxapusl). [mroko3a —
OPOCTEHIINI MOHOCaxXapui: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (PU3UYECKHE U XUMHUYECKUe
cBolicTBa (B3aumozneiictBue ¢ ruapokcugoM Meau(ll), okucieHne aMMHAYHBIM PacTBOPOM
okcuga cepedpa(l), BoccTaHOBICHHE, OpOXKCHHE TIJIFOKO3bI), HAXOXICHHUE B IPHPOJE,
npUMeHeHue, Ouosnoruuyeckas poib. PorocunTe3. PpyKT03a KaK U30MEP ITFOKO3bI.

Caxapo3za — mNpeACTaBUTENb [IUCAXAPUAOB, TUIAPOJIM3, HAXOXKICHHE B IPUPOAE U
IIPUMEHEHUE.

Kpaxman u nemonosa kak npupoHbie noaumepbl. CTpoeHHe Kpaxmalia U 1EJUTHOI03bI.
duznyeckre 1 XUMHUYECKHE CBOMCTBA Kpaxmala (TUAPOIIN3, KaUeCTBEHHAsl PEaKIUsl C HOJIOM).

DKcrepuMEeHTaIbHbIE METO/Ibl M3YUEHUS BEIIECTB U UX MpPEBpallleHui

ITpoBenenue, HaOMOACHNE U OMMCAHUE JEMOHCTPAI[MOHHBIX OMBITOB: TOPEHHE CIHMPTOB,
KAQUeCTBEHHbIE PEAKIMHM OJHOATOMHBIX CIUPTOB (OKHCIeHHE H3TaHona okcuaoMm Meau(ll)),
MHOT0aTOMHBIX CIUPTOB (B3auMojeicTBue ruiepuHa ¢ rugpokcunom menu(Il)), anpaernnon
(oxucieHue amMMHMauHbIM pacTBopoM okcuga cepebpa(l) u  runmpokcumom  memu(Il),
B3aUMOJICHCTBHE KpaxMmasa ¢ MOAOM), MPOBEACHHUE MPAKTUYECKON paboThI: CBOMCTBA pacTBOpa
YKCYCHOW KUCJIOThI. PacuérHble 3anaun

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00béMa, KOJIMYECTBa
MCXOJTHOTO BEIECTBA UJIM IPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WU MPOLYKTOB PEAKIUN).

A3oTcoaeprkaiiye opraHu4ecKue COeAMHEHUS

AMuHBL. MeTHIaMUH U aHWIUH: COCTaB, CTpOeHHe, (PU3NYeCcKre U XMMUYEeCKHe CBOMCTBA
(ropeHue, B3auMOJIeHiCTBHE C BOJIOW U KUCIIOTAMHU).

AMUHOKHUCIOTBl Kak aM@oTepHble OpraHudyeckue coeAuHeHus. Ousndeckue u
XUMHYECKHE CBOMCTBA AaMMHOKHMCIOT (Ha MpuMepe DNMHUIMHA). buonornyeckoe 3HavYeHUeE
aMuHOKHUCIOT. [lenTuast.



benkn xak NmpupOmHBIE BBICOKOMOJIEKYISIpHBIE coenMHEHHUA. [lepBuyHas, BTOpHYHAs U
TpETUYHAasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OENKOB: THIPOJIU3, JEHATyparus,
Kau€CTBEHHBIE PEaKLIUU Ha OEJIKU.

DKcIepUMEHTAJIbHBIE METO/Ibl N3YUYEHHUS BELIECTB U UX IPEBpAIlECHUN

HaGnronenne u omnucaHWe JAEMOHCTPALMOHHBIX ONBITOB: JCHATypalus OEJIKOB TpU
HarpeBaHUU, LIBETHbIE PEaKI[MH OEIIKOB.

BBICOKOMONEKYISpHBIE COEIMHEHUS

OcCHOBHbBIE TIOHATHA XUMHHM BBICOKOMOJIEKYISIPHBIX COCIMHEHUH: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3alUU, CpelHsAsd MOJeKylsipHas Macca. OCHOBHBbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COCIUHEHUN — IIOJIMMEPU3aLys U MOJIUKOHICHCALINSL.

[Inactmaccel  (MONMATWIIEH,  IOJIMIPOINMWJIEH,  IOJUBUHUIXJIOPUZ,  MOJIMCTHUPON).
HarypanbHblif U cuHTeTHUYECKHE KaydyyKH (OyTaaueHOBBINA, XJIOPOMPEHOBBIM W M3OMPEHOBBIN).
Bonokna: HarypanbHble (XJIOMOK, ILIEPCTh, IIENK), HMCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETHYECKHE (KalpOH | JIaBCaH).

OKCIIEpUMEHTAJIBHBIE METObl N3YYEHUS BEIIECTB U UX MPEBpaILCHUN

Os3nakomiieHHe ¢ oOpa3laMu HPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacc,
Kay4qyKOB.

MexnpenMeTHbIe CBA3U

Peanuzanus MeXIpenMETHBIX CBSI3€W IpU  M3YYEHMM OpraHudeckod xumuu B 10
KJIACCE OCYIIECTBIIIETCS YEpe3 UCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHUIH, TaK
U IIOHATHUH, SBJISIOIUXCA CHUCTEMHBIMHM JUIS OTIEIBHBIX IIPEAMETOB €CTECTBEHHO-HAY4YHOIO
LUKJIA.

OOwe ecTecTBEHHO-HAyuHble MOHATHS: SBJICHHWE, HAy4HBIH (akT, I'MIIOTe3a, 3aKOH,
TEOpHsl, aHajiu3, CHHTEe3, KJIaccu(UKauus, IEepUOAUYHOCTh, HAOMIOACHHUE, HU3MEpeHHue,
9KCIEPUMEHT, MOJECIINPOBAHNUE.

@dusuka: Marepus, DSHEPIUs, Macca, aroM, DJJIEKTPOH, MOJIEKYNa, 3HEPreTUYeCKUui
YpOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BELECTBAa, (U3MUECKUE BEIUYUHBI U
€IMHULIBI UX U3MEPEHUS.

buonorust:  kierka, opranusM,  Ouocdepa,  0OMEH BeIlIECTB B

opranusme, poTocuHTE3, OMOIOTUYECKH aKTUBHbBIE BellecTBa (OENIKH, YITIEBObI, KUPBI,
depmenTs). ['eorpadus: MUHEpPAJIBl, TOpPHBIE MIOPOJBL, MIOJIE3HBIE

HCKOIIaeMble, TOILIIUBO,

PECYPCHI.

TexHonorus: NuIEeBbIe NPOAYKTHI, OCHOBBI PallMOHAJIBHOIO TUTaHU, MOIOLIUE CPENICTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHUE Mpernaparbl, MaTepraibl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJTACC

Teopernueckre OCHOBbI XUMUU

XuMu4eckud snemMeHT. AroM. Slapo aroma, u30TONbBI. DJIEKTPOHHAs 0O0OJIOUKa.
DHepreTHyecKre ypoBHH, TOIXYypOBHH. ATOMHBIE opOuTany, S-, p-, d- anemeHTsl. OCOOEHHOCTH
pacripesiesieH!s! IEKTPOHOB MO OpOUTAIsIM B aroMax 3J€MEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
ONeKTpOHHAs KOHPUTypalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonnueckas cucrema XuMHYecKHx sinemeHToB JI.M.
MenneneeBa. CBs3b mnepuoauyeckoro 3akoHa u [lepuoanueckoil cHCTEMbl XMMHYECKHX
anemenToB [I.JI. MenzaeneeBa ¢ COBpeMEHHOW TEOpUEH CTPOEHHS] arTOMOB. 3aKOHOMEPHOCTH



M3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB
10 TpyNnaM U nepuoaaM. 3Ha4YeHHEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. Buabl XUMHUYECKOM CBSI3U (KOBaJIGHTHAS
HENoJsIpHAs. U NOJSpHAsA, MOHHAsA, MeTaludeckas). MexaHu3Mbpl 0Opa3oBaHUsl KOBaJEHTHOMN
XUMHUYECKON CBs3u (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomoponHas cBsi3b. BaleHTHOCTB.
DneKkTpooTpuuaTenbHOCTh. CTeneHb OKUcaeHUs. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJNEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHHUA. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THWIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKHU.

ITonsaTHe 0 qucnepcHeIX cucreMax. MICTUHHBIE M KOJUIOUIHBIE pacTBOpBL. MaccoBas 101
BEIIECTBA B pacTBOPE.

Knaccuukamuss HeopraHmdeckux coeauHeHHd. HomeHkmaTtypa HeopraHMYecKHux
BELIECTB. I'eneTnueckas CBA3b HEOPraHUYECKUX  BEILECTB, MpUHAISKAUX K
pa3IMYHBIM KJ1accam.

Xumuyeckas peakuus. Krmaccudukanuss XMMHYECKUX peaKkUUd B HEOPraHHMYECKOW U
OpPraHWYECKON XMMHUH. 3aKOH COXPAHEHHUS MAcChl BEIIECTB, 3aKOH COXPAHEHUs U MpPEBpaLICHUs
SHEPIUH NPU XUMUYECKUX PEAKLMIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iu4HbIX (pakropoB. OOpaTHMbIe PEaKIHU.
Xumuueckoe paBHOBecHe. DakTOpbI, BIMAIOIIAE HA COCTOSHUE XWUMUYECKOTO DPABHOBECHSA.
ITpunnumn Jle Ilarense.

OnexTponutuyeckas auccouuanus. CunpHbele U ciladble EeKTposnThl. Cpena BOJHBIX
pacTBOPOB BEILECTB: KUCIas, HEHUTpaibHas, wienoyHas. [loHsATHE O BOAOPOJHOM IMOKazaresie
(pH) pactBopa. Peaknuu wnoHHOro oOmeHa. ['MApONM3 HEOPraHMYECKHX M OPraHUYEeCKUX
BELIECTB.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsaTue 00 aneKTponuse pacIiiaBoB U
pacTBOpoB coseil. [I[puMeHenue anexTponausa.

DKcIepUMEHTaNIbHbIE METO/Ibl U3YUEHUs BEIIECTB U UX IPEBpaIeHUN

HemoHncTpauust tabnun «lleproanueckas cucreMa XHUMHUYECKHX anementoB JI.M.
MenpeneeBay, W3ydeHHE MOJENEH KPUCTAJUIMUECKMX  pEHIETOK, HAOIIOEHUWE U ONMCAHUE
JEMOHCTPAIIMOHHBIX U JJAOOpaTOpHBIX ONBITOB (pa3jiokeHUE NepoKcHuia BOJAOpoJa B
MPUCYTCTBUM  KaTallu3aTopa, OIpEIEICHUE CpeAbl PACTBOPOB BEIIECTB C IOMOILBIO
YHHUBEPCAJIBHOTO MHAMKATOPA, peaklM MOHHOrO OOMEHa), MPOBEJCHHUE MPAKTUYECKOH paboThI
«BnusHue pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITHI.

Pacuérnrble 3agaun

Pacuérbl mo ypaBHEHMSIM XHMHUYECKHUX pEaKIMi, B TOM 4HCIE TEPMOXHUMHUYECKHE
pac4€Thl, paCYETHI C UCIIOIB30BAHNUEM ITOHATHS «MACCOBAast J10JIs BELIECTBAY.

Heoprannueckas xumus

Hemeramnel. Ilonoxenne HemerammoB B llepuoanueckoil cuUCTEME XHMHYECKUX
sanemeHToB JI.MI. MeHneneeBa W 0COOEHHOCTH CTpOEHHs aroMoB. Dusnyeckue CBOICTBa
HEMETaJIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cepsbl, ocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETayuloB (TaJOreHoB, cepbl, a3ora, (ocdopa,
yriiepoAa U KPEMHHUSA) U UX COEAVNHEHUN (OKCUIOB, KUCIOPOACOAEPKALINX KUCIIOT, BOIOPOIHBIX
COCTMHECHUN).

[IpumeneHne Ba)KHENUIIINX HEMETAUIOB M UX COCTMHEHUN.

Meramnsl. [lonoxenue mertamioB B Ilepuoaudeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
.. Menneneea. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J04eK aToMOB MeTayioB. Obmue



¢busznveckue cBoiicTBa MeTauioB. CIIaBBI METAIOB. DJIEKTPOXUMHYECKUN PAJl HANPSHKEHUN
METAJIOB.

XUMUYECKHE CBOMCTBA BAaXXHEHIIMX METAJUIOB (HATpPUM, Kalui, KaJIbLIMi, MarHuw,
AJTIOMUHUM, IUHK, XPOM, KeJIe30, MEJb) U KX COCAMHEHUH.

OO6m1re ciocoObl momyyeHust MeTaisioB. Metamnyprusi. Kopposus metanios.

CrniocoOblI 3a1uThl OT Koppo3uu. [IpumeHeHre MeTamioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHbIE METO/IbI U3YUYEHHUSI BEIIECTB U UX MPEBPALICHUI

W3yuenne xomnekuuu «MeTamibl W CIUIaBb», OOPa3lOB HEMETAJIOB, peElICHHE
SKCIIEPUMEHTANBHBIX 33/1a4, HAOMIOEHUE U OINHCAaHUE JIEMOHCTPAIMOHHBIX U J1AOOPaTOPHBIX
ONBITOB (B3aMMOJICHCTBUME THAPOKCUIA AQJIOMHUHHUSL C pacTBOPaMH KHUCJIOT U IIEJIOueH,
Ka4eCTBEHHBIE PEAKI[MU HA KaTHOHBI METAJIJIOB).

Pacuérnbie 3anaun

Pacuérel mMaccel BemecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEaKlMU BELIECTB, pacd€Thl Macchl (00bEMa,
KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuUMUs U )KU3Hb

Ponp xumuu B 006ecriedeHIH SKOIOTUIECKON, SJHEPTeTUYECKON U MHIIEBOI 6€30MacHOCTH,
pa3BuTUU MeAUIUHBL. [loHSATHE O HAayyHBIX METO/aX IIO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKumii.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIMNAX MPOMBIIUIICHHOTO TOJYYECHUS
BAKHEMIINX BEUIECTB.

UesnoBeKk B MHUpE BEUIECTB M MaTEpUANIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTEpHUAIbI,
KOHCTPYKLIMOHHbIE MaTepHallbl, KpackH, CTEKJIO, KepaMuKa, MaTepuabl s
AIIEKTPOHUKHU, HAHOMATEPHUAIIbl, OPTAHUUECKHE U MUHEPATIbHBIEC YI0OpEHUS.

XUMHSL ¥ 30pOBbE YEJIOBEKa: IpaBWia HCIOJb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 0€30MacHOTO UCMOIb30BAHUS IIPENaparoB OBITOBOM XHMHH B ITOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBA3U

Peanu3zanus MexnpeaMeTHbIX CBSI3€H NMPU W3Y4YEHUU O0Iel U HEOPraHMYECKOH XUMHUH B
11 xmacce ocyliecTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO- HAyYHbIX MOHSATUH,
TaK U MOHSATUU, SBISIOMIMXCS CUCTEMHBIMH JUISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mme ecTecTBEHHO-HAyuHble MOHITHS: HAy4YHbIH (aKT, THUMOTE3a, 3aKOH, TEOpHUs,
aHaIM3, CHHTE3, KJIaccu(UKaIlys, MTepUOIUIHOCTh, HAOIIOIeHNE, IKCTIEPUMEHT, MOICTTUPOBAHUE,
U3MEPEHNUE, SABJICHUE.

®usuKa: marepus, dHEprusi, Macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HU30TOII,
pPaauoaKTUBHOCTD, MOJICKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM,

arperarHoe COCTOSIHUE BEIIECTBA, (PU3WYECKHE BETUYMHBI U €IUHUIIBI UX WU3MEpPEHUS,
CKOpOCTBb.

buonorust: kierka, opraHusM, JKocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadus: MuHepabl, TOpHBIE TOPOJIBI, TIOJIE3HBIE UCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorusi:  XMMHYECKass  MPOMBIIUIEHHOCTb,  METAJUIyprus,  MPOU3BOACTBO
CTPOUTEIBHBIX MaTepualioB, CEIIbCKOX035IMCTBEHHOE MIPOMU3BOJICTBO, MUIIEeBast
MIPOMBIIIUNICHHOCTh, (papMalleBTUUECKasi MPOMBIIUICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHUX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTr€pHUaliOB, AJEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTHH.



IInanupyemblie pe3yJbTaThl 0CBOCHHSI POTPAMMBI

JIMYHOCTHBIE PE3VJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS OOYJAOIIMMHCS
IporpaMM CpeAHEro o0Imero oopa3zoBaHusl (JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM).
Hay4dno-mMeTonndeckoii OCHOBOW sl pa3palbOTKU IUIAHUPYEMBIX PE3YJAbTaTOB OCBOCHHSA
porpaMM CpeaHero oOmero o0pa3oBaHUs SBISETCS CHCTEMHOJCATEIILHOCTHBIM Moaxoa. B
COOTBETCTBUH C CUCTEMHO-ACSITEILHOCTHBIM MOAXOOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaToOB
OCBOCHHMS IMpenMeTa «XHMHS» Ha YpOBHE CpelHero oOmero oOpa3oBaHHs BbIIEICHBI
CIEyIOIIME  COCTABISIIOIIME: OCO3HaHWE OOy4YaloUMMHCS  POCCHUHCKOM  IpaskJaHCKON
UJCHTUYHOCTU — TOTOBHOCTHM K CaMOpPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH MU CaMOOIIPENEICHHUIO;
HAJIMYME MOTHMBAIMM K OOYYEHMIO; IICJICHANIPABICHHOE DAa3BUTHE BHYTPEHHUX YOEKIACHUH
JMYHOCTU HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH W MCTOPHUUECKUX TPAIUIMK 0a30BOM HAyKH XUMHU;
TOTOBHOCTh M CHOCOOHOCTH OOYYalOUIMXCSI PYKOBOJACTBOBATbCS B CBOCH JEATEIBHOCTH
[ICHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMH, NPUCYIIMMU IEJIOCTHOW CHUCTEME XHUMHUYECKOTO
00pa3oBaHMsl; HAIMYUE TIPABOCO3HAHUS IKOJIOTHUECKOM KYIbTYphl M CIOCOOHOCTH CTaBUTh LIETH
U CTPOUTHh JKU3HEHHbIE IUIaHBL. JIMYHOCTHBIE pE3yAbTaThl OCBOEHUS MpeaMera «XHUMHUS»
JOCTUTAIOTCS B €IWHCTBE Y4YeOHOM M BOCHHUTATENbHOW JAEATEIbHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH M HJcalaMu
POCCHICKOTO Tpa)KAAaHCKOTO OOIIECTBA, MPHUHATHIMU B OOILIECTBE HOPMaMU M IpaBUJIaMU
MOBEJICHHUS, CIIOCOOCTBYIOIIMMH MPOIIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTH 00yJaromuxcs. JINUHOCTHBIE pe3yabTaThl OCBOCHUS MpenMeTa « XUMUs)
OTpaXaloT C(HOPMUPOBAHHOCTH OTBITA ITO3HABATENFHOW U TPAKTHYECKOH JEATETbHOCTH
00YyJarOIINXCS 10 peaIn3alii MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa’xgaHCKOTO BOCIMTAHHUSA: OCO3HAHUSA OOYYAOIIMMHCS CBOMX KOHCTHTYIIMOHHBIX
npaB M OOS3aHHOCTEH, yBa)KEHHUsI K 3aKOHY U MPABOIMOPAIKY; IMPEICTABICHUS O COLIMAIBHBIX
HOpMax M IpaBHJIaX MEXJIMYHOCTHBIX OTHOUIEHHWH B KOJIJIEKTHBE; TOTOBHOCTH K COBMECTHOM
TBOPYECKOW JEATENbHOCTH TMPH CO3JAHUM Y4YeOHBIX TPOEKTOB, pEIIEHUH YYEOHBIX U
MIO3HABATENBHBIX 3a/1a4, BBIMOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB; CIIOCOOHOCTH TIOHUMATh U
NPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI IPYTUX MPU aHAJIH3€ Pa3IMuHBIX BUIOB
y4eOHOM JesTEeHbHOCTH;

2) MaTpUOTHYECKOTO BOCHMUTAHMA: IIEHHOCTHOTO OTHOIICHUS K MCTOPHYECKOMY H
HayYHOMY HAcCJeMI0 OTEUECTBEHHOH XMMMH; YBa)XXEHHUS K IpOLecCy TBOpYeCcTBa B 00JacTu
TEOPUM M MPAKTUYECKOTO NMPUMEHEHHUs] XMMHUHU, OCO3HAHMsI TOTO, YTO JIOCTHXKEHMs HAayKH €CTb
pe3ylnbTaT  JUIMTENbHBIX  HAOMIOAEHMH, KPOMOTIMBBIX  AKCIIEPUMEHTAJIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPyZa YYE€HBIX M NPAKTUKOB; MHTEPECa M MMO3HABATEILHBIX MOTHBOB B MOJYYEHUU
U TOCIEAYIONIeM aHaiu3e WHQOpPMAIM O TEPEAOBBIX JOCTHKCHHAX COBPEMEHHOMN
OTE€YECTBEHHON XHUMMWH,

3) JAyXOBHO-HPaBCTBEHHOTO BOCIIMTAHHUS: HPABCTBEHHOTO CO3HAHHSA, ATHYECKOTO
MIOBEJICHHUS; CIIOCOOHOCTH OIICHWBATh CUTYAIlMH, CBSI3aHHBIE C XUMHUYECKUMH SIBICHHUSIMH, U
NPUHUMATh OCO3HAHHBIE PELICHUs, OPHEHTUPYSACh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
[IEHHOCTH; TOTOBHOCTH OLICHMBATh CBOE MOBEJCHME U MOCTYNKH CBOMX TOBApHILEH C MO3MLUI
HPaBCTBEHHBIX U NMPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUNA ATUX MOCTYIKOB;

4) ¢dopmMHupoBaHUS KyABTYpPHl 37I0POBbS: IOHMMAHHUS IIEHHOCTEH 370pOBOTO U
Oe3omacHOTO 00pa3za KU3HHM, HEOOXOIWMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
¢bu3nyecKkoMy U TCUXMYECKOMY 3/I0pOBbIO; COOJIONEHHUs NpaBHJl 0€30MacHOro oOpalleHus C



BEILIECTBAMU B OBITY, IOBCEAHEBHOM )KU3HU U B TPYIOBOM JESATEIBHOCTH; IOHUMAHUS LIEHHOCTH
OpaBUil HMHIUBUAYAJHHOTO M KOJUJICKTMBHOTO O€30MAacHOrO TMOBEACHHS B CHTYyalUsX,
YIPOXKAIOUINX 3A0POBBI0 M JKU3HU JIIOAEH; OCO3HAHUS IOCIEACTBUNA M HENPUATUS BPEIHBIX
npuBbIUeK (YHOTpEOICHHs aJIKOT0JIsl, HAPKOTUKOB, KYpEHHS);

5) TpPymoBOrO BOCHHMTAaHHUS: KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B  y4eOHO-
UCCIIEI0BATENICKON  JIESITEIbHOCTH, OOLIECTBEHHO II0JIE3HOM, TBOPYECKOM M Jpyrux BHIAX
JeSITeIbHOCTH; YCTAHOBKU Ha aKTUBHOE y4yacTHE B PELICHUU MPAKTHUECKUX 3a/lad COLUAIbHON
HalpaBJIEHHOCTH (B paMKaxX CBOEro KJjacca, LIKOJbl); MHTEpeca K MPaKTHUYECKOMY H3yYEHHIO
npodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha OCHOBE NPUMEHEHMs IPEAMETHBIX 3HaAHUH IO
XUMHUU; YBOKCHUS K TPYLY, JIOASAM TPYJa U pe3yibTraraM TPYIAOBOH NEsSTeNbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY WHAMBUIYAJIILHOM TpaeKkTOopuu oOpa3oBaHusi, Oyaymied mpodeccuu u
peanu3ani  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4€TOM JIMYHOCTHBIX HHTEPECOB,
CHocOOHOCTEH K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) DSKOJIOTMYECKOIO BOCIUTAHMS: SKOJIOI'MYECKH LEJIeCOO0pa3HOro OTHOILEHHS K
IpUPOJIE, KaK UCTOUHHUKY CYIIECTBOBaHMS KU3HU HA 3eMJie; TIOHMMAaHuUs I00aIbHOIo Xapakrepa
9KOJIOTMYECKUX MpoOseM, BIMSAHHUS HKOHOMHUYECKHUX IPOLECCOB HAa COCTOSIHUE NPUPOTHOU U
COLMAIbHOM cpenibl; OCO3HaHMA HEOOXOAMMOCTH MCIIOIb30BAHUS JOCTM)KEHUM XHUMUM IS
pelIeHusl BONPOCOB PAIMOHAIBFHOTO MPHPOAONOIH30BAHUS; aKTUBHOTO HENPUATHS ACHCTBUM,
NPUHOCSIIUX BpeJ OKPYKAIOIIEH MPUPOAHOI cpelie, yMEHUS IPOTHO3UPOBATh HEOIATONPHUSITHEIE
OKOJIOTUYECKHE TIOCIEACTBUS MPEANPUHIMAEMBIX JCHCTBHIA M TMPEJOTBpALIaTh WX; HAJIHMUUSI
Pa3BUTOTO OSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHMUYECKOH KYIBTYpPBI, OIBITa JCSATEIbHOCTH
9KOJIOTMYECKON HAalpaBICHHOCTH, YMEHHUs pPYKOBOJCTBOBaTbCs HMH B I103HABaTEJIbHOM,
KOMMYHUKaTHBHOM M COLMAJIbHOW IMPAKTHUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO NPOTHUBOCTOSATH
UICOJIOTHH XeMOo(poOuH;

7)  UEHHOCTM  HAy4yHOro  IO3HaHUSA:  C(HOPMHMPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSl HAyKM M OOLIECTBEHHOH NPaKTHUKHY;
NOHMMaHHUA CHenu(UKA XUMHH KaKk HayKd, OCO3HaHHA e€¢ poiu B (HOPMHPOBAHUU
palMOHAIIEHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH [IEJIOCTHOTO MPEJCTABICHNUS 00 OKpY)KaloeM
MHUpE KaKk O €IWHCTBE MPHUPOABI M YeNOBEKa, B TO3HAHUHM IMPHPOIHBIX 3aKOHOMEPHOCTEH U
petieHuu po0IeM COXpaHEHUs TPUPOAHOTO PABHOBECHS; YOSKIEHHOCTH B 0CO00M 3HAYMMOCTH
XUMHHU JUI1 COBPEMEHHOM LMBHIM3AalMU: B €€ TYMaHUCTMUYECKOM HaNpaBI€HHOCTH M BaXKHOM
pOIM B CO3JaHMM HOBOM 0a3pl MarepuaibHON KYIbTYpBl, PELICHWH INOOANbHBIX MpoliieM
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA — CHIPEBOM, YHEPTeTUUECKON, TUILIEBON U HKOJIOTNYECKOM
0€30MacHOCTH, B pPa3BUTHUM MEIUIMHBI, OOECIEYeHUH YCIOBUH YCHEIIHOro Tpyda U
DKOJIOTUYECKH KOM(OPTHOW JKU3HU KAXKJIOTO dWieHa OOIIeCTBa; €CTeCTBEHHO-HAYYHOU
TPaMOTHOCTH: TIOHUMAaHHUsl CYIIHOCTH METO/IOB TIO3HAHUS, HCIOJB3YEeMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIh30BaTh MOMydaeMble 3HAHUS ISl aHAIHM3a U OOBSCHEHHS SBICHUH
OKpYXKAIOIIEr0 MHUpPa W TPOHCXOIAINIMX B HEM HM3MEHEHHWH, yMEHHS JelaTh 0O0OCHOBaHHBIC
3aKJIFOYEHUS] Ha OCHOBE HAy4HbIX (DaKTOB M HMEIONIMXCS JAaHHBIX C LEJNbI0 MOJYYEeHUs
JTIOCTOBEPHBIX BBIBO/IOB; CIIOCOOHOCTH CAMOCTOSITENIFHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JUIS
peumieHuss TpoOneM B peabHBIX JKU3HEHHBIX CHUTYallMsX; HWHTEpeca K TIO3HAHUIO U
UCCIIEIOBATENIbCKON JIESITEIbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPhIBHOMY 00pa30BaHUIO
U CaMOOOpa30BaHMIO, K aKTHBHOMY TOJYYECHHUIO HOBBIX 3HAHUH MO XMMHU B COOTBETCTBHH C
KU3HEHHBIMH TIOTPEOHOCTSMH; HHTEpeca K OCOOCHHOCTSAM Tpylda B pa3W4HBIX cdepax
poQeCcCHOHATBHON NEeITeTbHOCTH.

METATIIPEAMETHBIE PE3VJIBTATHI



MeranpeaMeTHble pe3yabTaTbl OCBOEHHMS Y4eOHOro mpeaMera «XUMHs» Ha YpOBHE
cpeaHero ooOmiero oOpa3oBaHUsl BKIIIOYAIOT: 3HAYMMBIE JUII (POPMHUPOBAHUS MHUPOBO33PECHUS
00y4aroIIMXCsl MEKIUCIUIUTMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYYHbIE TOHATHUS, OTPaKAIOIINE
[EJIOCTHOCTh HAayYHOM KapTUHBI MHpa M CHeUM(UKY METOJOB IO3HAHHS, HCIOIb3yeMBIX B
€CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, 3HEPIUsl, SIBICHHE, NPOILIECC, CHUCTEMA, HAY4YHbIN
(daxkT, OPUHIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HUCCIEeIOBaHHE, HaAOIIOJCHHUE,
U3MEpEeHue, HKCIIEPUMEHT U JIpyTue); YHHUBEpCalbHble Y4yeOHblE NecTBUA (I103HABATENIBHBIE,
KOMMYHUKaTUBHbIE, pETyISITUBHBIE), oOecneunBaromme (opmupoBaHue (QyHKIMOHAIBHON
IPaMOTHOCTH M COLMAJbHOW KOMIIETEHIIMH OOy4arolluxcs; CIOCOOHOCTh OO0ydaromuxcs
UCIIOJIB30BaTb ~ OCBOCHHBIC  MEXKIHWCLUMIUIMHAPHBIE,  MHUPOBO33PEHUECKHE  3HAaHUA U
YHHMBEpCaJbHble YyueOHblE JEHCTBUS B II03HABATEJIBHOM UM  COLMAJIBHOM  MPAKTHUKE.
MeramnpeamMeTHble  pe3yabTaThl  OTPAKAIOT — OBJAJEHHE  YHHBEPCAJIBHBIMH  y4eOHBIMHU
II03HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUIMMU.

ITo3HaBatenpHble yHUBEpCaibHblE ydyeOHbIE IEHCTBHs ba3oBble joruueckue AEHCTBUS:
CaMOCTOATENIbHO  (OpPMYIMpPOBaTh M aKTyaJU3upoBaTh  IMpoOJeMy, BCECTOPOHHE €€
paccMmarpuBarb; ONpPENENATh LEIu JACATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM MX
JOCTHIKEHUS, COOTHOCUTD PE3YNIBTAThl IEATEIbHOCTH C ITOCTABICHHBIMH LIEISAMH; UCIIOJIb30BATh
IIPU OCBOCHHUM 3HAHWM NMPUEMBI JJOTMYECKOTO MBIIUICHHUS — BBIACIATH XAPAKTEPHBIE NPU3HAKU
IOHATUM W YCTaHABIMBAaThb UX B3aMMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIME ITOHATHS IS
OOBSICHEHHSI OTHENbHBIX (HAaKTOB U SIBICHHWW; BBIOMpPATb OCHOBAaHMSA M KPUTCPUH IS
KJaccu(UKAIMKM BEIIECTB M XMMHUYECKHX PEaKIMil; yCTaHABIWBATh MPUYMHHO-CIICIICTBCHHBIC
CBSI3U MEX]JY H3Y4aeMbIMU SIBICHHUSMHU; CTPOUTH JIOTUYMECKHE pacCyXACHUs (MHIYKTHUBHBIE,
JIelyKTUBHBIE, 110 aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpuBacMbIX
SBJICHUAX, (OPMYIMPOBATh BHIBOABI W 3aK/IIOYEHUS; INPUMEHATh B Ipoliecce IO3HAHMS,
UCIOJIb3yeMble B XUMHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, IPeoOpa3oBbIBATH MOJEIIbHBIE
IPEACTaBICHUs — XUMHUUYECKUH 3HAK (CHMMBOJI) 3JIEMEHTa, XUMHUYecKas (Qopmysa, ypaBHEHUE
XUMHUYECKON peakuuu — IpH pElIeHUH Y4eOHBIX IMO3HABaTEeNbHBIX M MPAKTUYECKUX 3ajad,
IIPUMEHATh HA3BAHHBIC MOJCIIbHBIC NPEJCTABICHUS NI BBIBICHMS XapAKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHi.

ba3oBeie uccienoBarenbCKue JENCTBUA: BIAIETh OCHOBAMU METO/I0B HAyYHOI'O ITO3HAHUS
BEIIECTB U XMMUYECKUX PEeaKIMii; GopMynnpoBaTh eI U 3a/la4yd UCCIIeI0BaHuUs, UCIIOIb30BaTh
MIOCTaBJICHHBIE M CAaMOCTOATENBHO C(OPMYIHPOBAaHHBIE BONPOCH B KayeCTBE HMHCTPYMEHTA
NO3HAHUS W OCHOBBI JUIsi (OPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXXICHUHN; BIAJACTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAaHUA U
MPOBEACHUSI YUYEHUUYECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBAThH YMEHMsI HAOIIOAATh 3a XOJOM
polecca, CaMOCTOATENbHO IPOrHO3UPOBATh €r0 Pe3yabTar, (OpMYIUpOBaTb 00OOLIEHHS U
BBIBOZIbl OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHUSI, COCTABIATH 000CHOBAHHbIN
OoT4€T O MpOJAETaHHON paboTe; MNPHOOPETaTh ONBIT YYEHUYECKONM MCCIIENOBaTEIbCKON U
IPOEKTHOH JESATENbHOCTH, MPOSBIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY MTOUCKY
METOJIOB peIIeHUs MPAaKTHUYECKUX 33134, IPUMEHEHHIO pa3IMYHbIX METOA0B Mo3HaHus. Pabora ¢
UHpOpPMaIUel: OpUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAIMK (Hay4HO-TIONYIIIpHAs
JUTEpaTypa XUMHUYECKOIO COJEp)KaHus, CHpaBOYHbIE TocoOus, pecypchl VHTepHera),
aHAIM3UPOBaTh MHGOPMAIMIO pA3IUYHBIX BUAOB M (OpPM MpPEACTaBICHUS, KPUTHUYECKHU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUMBOCTH; (POPMYIHPOBATH 3aPOCHl U MPUMEHITH
pa3jnyHble METOJbl MpH IMOUCKE M OTOOpe HH(pOpManuu, HEOOXOAUMOM ISl BBINOJIHEHUS
yueOHBIX 3a7a4 ONpENeNEHHOr0 THUMA; MPUOOPETATh OIBIT MCIOJIB30BAaHUS HMH(POPMALMOHHO-



KOMMYHUKAaTUBHBIX TE€XHOJOTMH U Pa3lWYHbIX ITOMCKOBBIX CHCTEM; CAMOCTOSITEILHO BBHIOMPATh
ONTUMANIbHYIO (OPMY TpeACTaBIeHUS MHPOpPMAIK (CXeMbl, TpauKH, AUArpaMMBbl, TaOIUIIBI,
PUCYHKH U JpYyTue€); HCIIOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE CpEACTBAa IMpH paboTe ¢
XUMHUYECKON HH(pOpMaIen: MpUMEHATh MEXIpeAMeTHbIEe ((pU3UYecKue W MaTreMaTH4ecKHe)
3HAKH U CUMBOJIBI, (pOopMyIbl, a0OpeBHaTypbl, HOMEHKIIATYPY; UCIOIB30BATh M MPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMUECKUE CPE/ICTBA HAIIAJHOCTH.

KoMMyHuKaTHBHBIE YHUBEpcalbHble YydeOHbIE JEHCTBUA: 3aJaBaTb BOIPOCH 10
CylIecTBY OOCyXIaeMOll TeMbl B XOJ€ JAMajora W/WMIM JUCKYCCHUH, BBICKAa3bIBaTb WJEH,
(GOopMyIMpOBaTh CBOM HPEJIOKEHUS OTHOCUTEIBHO BBINOJHEHUS INPENIOKEHHON 3a/auy;
BBICTYNIaTb C IIPE3€HTALMEN pe3yJIbTaTOB II03HABATEIbHOW JIEATENbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAaMHM IIPU  BBINOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, NPAKTHUECKOW pabOThl MO HCCIIEAOBAaHUIO CBOMCTB HM3y4aeMBIX BEIIECTB,
peanu3anuy y4yeOHOro mpoekTa U (POpMyIHpOBaTh BBIBOJIBI IO pe3yIbTaraM MPOBEAEHHBIX
UCCIICIOBAaHUI IyTEM COIVIAaCOBaHMSI O3ULIMN B X01€ 00CYK/JIeHHsI U1 0OMEHAa MHEHUSMHU.

PerynstuBHble yHUBepcajbHblE yueOHblE IECHWCTBUS CaMOCTOSTEIbHO IJIAHUPOBATh U
OCYILECTBIIATh CBOIO II03HABATEIbHYIO JEATEIbHOCTb, ONpeaessis e€ Lend W 3ajadd,
KOHTPOJIUPOBaTb M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh Ipe/UlaraéMblii alropuTM
JNEMCTBUH TIPH BBIMOJHEHUH YYEOHBIX M HCCIIENOBAaTeNbCKUX 3a/ad, BHIOMpaTh Hamboiee
3(pQEeKTUBHBIN C€IOCO0 MX pelIeHHUs C Y4E€TOM IOJYy4YEHHS HOBBIX 3HAaHUN O BEIlECTBaX U
XUMHUYECKUX PpEaKLUMsIX; OCYLIECTBISTh CAaMOKOHTPOJIb CBOEW JEATEIbHOCTH HAa OCHOBE
caMOaHaJIn3a U CAMOOLICHKHU.

I[NPEJMETHBIE PE3VJIbTATBI

IIpenmerHble pe3ynbTaThl OCBOGHHMA Kypca «OpraHuyeckass XHMHUS» OTPaXKaroT:
c(OpMHUPOBAHHOCTh MPEACTABICHUH O XMMHUYECKOM COCTaBISAIOLIEH €CTeCTBEHHOHAYYHOH
KapTUHBl MHUpa, POJY XMMUHU B MO3HAHUU SBJICHUN NMPHPOJBI, B (POPMUPOBAHUM MBILUICHUS U
KYIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOAMMOW i peIIeHUs
MPAKTUYECKUX 3aJad M HSKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
NPUPOAHOW  CcpeZle; BIAJCHHE CHUCTEMOM XHMMHYECKUX 3HAHHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKHUH DJIEMEHT, aroM, JIEKTPOHHass 000JI0YKa aroma,
MoOJIEKy/a, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHasi (opMmysa
(pa3BépHyTas M COKpalEHHas), MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 00BEM, YITIepOAHbII CKeleT,
(GyHKIMOHANbHAs TPYIINa, pajuKan, H30Mepus, W30Mepbl, FOMOJOTUYECKHI psJl, TOMOJIOTH,
YIJIEBOZIOPO/IBI, KMCIOPOA M a30TCOAEPKALIUE COEAUHEHUs, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOpPHS CTPOCHUS OpPraHUYECKUX
BemectB  A.M. DbByrnepoBa, 3akoOH COXpaHEHUS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIEXKAIIUEe B OCHOBE IOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBJIEHUH, (DAKTOJIIOTHYECKNE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUHU U 0€3011aCHOM HCMOIb30BaHUH BaKHEHIINX OPraHUYECKUX BEILECTB B OBITY
U TIPaKTUYECKOHN NEATETbHOCTH YelloBeKa; C(HOPMHUPOBAHHOCTh YMEHHH BBIABIATH XapaKTepHbIE
IIPU3HAKU MTOHATHH, YCTaHABIMBATh UX B3aMMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MMOHSATHUS
IpU ONHCAHMM COCTaBa, CTPOEHUS M IPEBPALICHUI OPraHMYeCKUX COCIUHEHUM;
c(OpMHPOBAHHOCTh YMEHHUH HCIONB30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHON) HOpMYIl OpraHMYECKUX BEIIECTB
U YpaBHEHHMH XMMHUYECKUX peaklui, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHMYEeCKUX BEIIECTB
JUISL WUTFOCTPALlMd MX XUMHYECKOTO M TMPOCTPAHCTBEHHOIO CTPOEHUs; CHOPMHUPOBAHHOCTH
YMEHHMH yCTaHaBIMBAaTh MPUHAJICKHOCTh M3YUYEHHBIX OPTaHUYECKUX BEUIECTB M0 UX COCTaBYy U



CTPOCHHIO K OIpeaesiEHHOMY KJacCcy/Tpylme COeAMHEHUH (ymIeBOAOPOAbI, KHCIOPOA U
a30TCoJepIKAIIIe COCAMHEHUS, BHICOKOMOJIEKYISIPHBIE COCIUHEHHUsS), JAaBaThb UM Ha3BaHUA I10
cucremarnuecko HomeHkinarype (IUPAC), a Ttakke NpUBOAWUTH TpPUBHUAJIbHBIE HA3BAHUS
OTACTBHBIX OPTaHMYECKUX BEUICCTB (3THJICH, NMPOMWIEH, alleTHIICH, STUICHIJINKOJb, IMIIEPHH,
denon, GopManbIeru, aneTaibAerul, MypaBbUHas KHUCJIOTa, YKCyCHAas KHCIIOTa, OJICMHOBAs
KHCJIOTa, CTEAapUHOBAas KHUCIIOTA, IVIIOKO3a, (pykTo3a, Kpaxmaj, ULeJUI03a, DIUIHH);
c(OPMHUPOBAHHOCTh YMEHHUS ONpENENsATh BHJbl XUMHUYECKOHM CBSI3M B  OpPraHUYECKUX
COEMHEHUsAX (OIMHApHBIE M KpaTHbIE); C(HOPMUPOBAHHOCTb YMEHHsI NMPUMEHATH IOJOXKEHUS
TEOPUM CTPOEHUs opraHmdeckux seniectB A.M. bymiepoBa misi 0OBSICHEHHS 3aBHCHMOCTHU
CBOWCTB BEHIECTB OT HX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;
c(OpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3UUECKUE M XUMHUYCCKUE
CBOWCTBA THIWYHBIX IPEICTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH,
9TaH, ATHWIICH, MPOMWIIEH, aleTHieH, OyraaueH-1,3, mermnOyramuenl,3, OEH30l, METaHOI,
9TaHOJI, STUICHIVIUKOJb, INIMLEPUH, (DEHOJ, aleTanbAerul, MypaBbuHasi U YKCyCHasi KUCIOTHI,
IJIFOKO3a, Kpaxmal, IeJUII0J03a, aMUHOYKCYCHAasi KHUCIIOTa), WIIIOCTPUPOBATH TE€HETUYECKYIO
CBSI3b MEX1Y HUMH YPAaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKUX PEaKUUil ¢ UCIOIb30BAHUEM
CTPYKTYpHBIX  (GopMyl;  CHOPMHUPOBAHHOCTb ~ YMEHMS  XapaKTepu3OoBaTb  MCTOUHUKHU
YIJIEBOIOPOTHOTO CHIPhSl (HE(PTh, MPUPOMHBIA Ta3, yrojb), CIOCOOBI WX MEpPepadOTKA U
NPaKTUYECKOEC TPUMEHEHHE MPOAYKTOB MepepadboTKH; c(HOPMHUPOBAHHOCTh YMEHHH MPOBOAUTH
BBIYUCIICHHS TI0 XUMHYECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA
WIA TIPOAYKTa PEAKIMU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIU MPOAYKTOB PEaKLUH); c(hOPMUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMON 3HAHUN 00
OCHOBHBIX METOJAaX HAyYHOIO MO3HAHMs, UCIOJIb3YEMbIX B XUMHMU IIPU U3yYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOustofeHue, u3MepeHue, SKCIepuMeHT, MOJIEIMPOBaHHE), UCIIOJIb30BaTh
CHUCTEMHbIE XMMMYECKHE 3HAHUS M MPUHATUS pPELIEHUH B KOHKPETHBIX IKM3HEHHBIX
CUTyallUsIX, CBSI3aHHBIX C BEIIECTBAMM W MX IPUMEHEHHEM; C(HOPMHUPOBAHHOCTb YMEHHM
coOmrofarh MpaBWiia MOJIb30BaHUS XUMHUYECKOM MOCYAOH M J1JaOOpaTopHbIM 00OpYIOBaHHMEM, a
TaKXKe MpaBwia OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMH II0 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX ONBITOB; CPOPMUPOBAHHOCTh YMEHHUH TUTAHUPOBATh W BBIOJIHSITH
XUMHYECKHUI dKCIIEPUMEHT (ITpEeBpAIEHHs] OPTaHMUECKUX BEIIECTB IPU HArpeBaHUH, IOTyYCHHE
TUJIEHAa M MH3YYEHHE €ero CBOMCTB, KAaueCTBEHHbIE pEaKLIUU OPraHMYEeCKUX BEIECTB,
JIeHaTypalus OEJIKOB MPU HarpeBaHMH, [IBETHbIE peaki[MK OEJIKOB) B COOTBETCTBUU C MPAaBUIAMU
TEXHUKU O€30MacHOCTH MpU OOpAaLIeHHH C BEIIeCTBAaMH M JIAOOPAaTOPHBIM OOOPYHAOBaHHEM,
OpPEACTaBIATh PE3yJAbTaTbl XUMHUYECKOIO SKCHEpUMEHTa B (opMe 3amucHu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii u (GopMynmupoBaTh BBIBOABI Ha OCHOBE OJTHX pE3yNbTaroB,;
c(OPMHPOBAHHOCTh yYMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIH0 HWH(OpPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX MCTOYHUKOB (CpeacTBa MaccoBoi MHpopmanuu, MHTEpHET U Ipyrux);
c(hopMUPOBAHHOCTh YMEHHUI COOIOAATH TIPaBUiIa HKOJIOTUYECKH 11eTIeCO00Pa3HOT0 MOBEICHUS B
OBITY M TPYIOBOH JEATEIBHOCTH B LENAX COXPAHEHHs CBOETO 3J0POBbS M OKpYKaloIeh
IPUPOIHON CpeJibl, 0CO3HABAaTh OMACHOCTh BO3ACHUCTBUS Ha JKUBbIE OPTaHU3MBI OMpEIEIEHHBIX
OpPraHMYeCKHUX BEIIEeCTB, MOHMMasi cMblca nokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIEHUS! M TPEeJOTBPALICHUS HX BPEIHOIO BO3JACHCTBUS Ha OpPraHU3M 4YeJOBEKa; s
00yJaroIMXCcsi C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI: YMEHHE TPUMEHSTH 3HAHUSA 00
OCHOBHBIX JIOCTYIHBIX METOAAaX IMO3HAHWS BEHIECTB M XWMHUYECKUX SIBICHUH; IS CIEMBIX U
Ca0OBUIAINX  OOYJAIOIUXCS: YMEHHE HCIIONB30BaTh pelbe(HO TOYECUHYIO CHCTEMY
o0o3Hauenuit JI. bpaitng i 3anucu XumMuueckux GopMmyt.



11 KJIIACC

[IpenMeTHbie pe3ynbraThl OCBOCHHS Kypca «OOmIas W HeopraHWUYecKas XHME
OTPAXKAIOT:

Cc(OPMUPOBAHHOCTHh TPEACTABICHUI: O XUMHYECKOH COCTaBJISIONICH €CTECTBEHHO-
HAy9YHOU KapTUHBI MHUpPA, POJIM XUMHH B IO3HAHUU SIBICHUN TPUPOABI, B (POPMHUPOBAHUU
MBIIUICHUSI W KYJIBTYpbl JIMYHOCTH, €€ (YHKIHMOHAJBLHOM TPAaMOTHOCTH, HEOOXOAMMOM st
PEIICHUS TPAKTUYECKHUX 3a/1a4 U SKOJIOTMYECKA 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3I0POBBIO
W TPUPOIHON Cpele; BIAJCHHE CHUCTEMOHM XHWMHYECKHUX 3HAHUH, KOTOpas BKIIIOUYAET:
OCHOBOITOJIATAIOIIME TOHATHS (XUMHUYECKHU 3JE€MEHT, arOM, HM30TOI, S-, P-, O- 3JIEKTpOHHBIC
opOUTANIM  aTOMOB, HWOH,  MOJIGKYJla, MOJIb, MOJSPHBIA  00BEM,  BaJICHTHOCTD,
AIIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCJICHMS, XUMHUYECKas CBs3b (KOBAJICHTHAsl, WOHHAs,
METAJUTMYECKasi, BOJOPOJAHAs), KpHUCTAUIMUECKash pemeTka, TUMBl XUMHUYECKUX PEaKIHi,
pacTBOp, DIIEKTPOIMUTHI, HEIIEKTPOJIUTHI, DSIEKTPOJUTUYECKAS JTUCCOIMALUSA, OKUCIUTEINb,
BOCCTAHOBHTEJb, CKOPOCTh XUMHYECKON PEaKIIMK, XUMHUYECKOE PABHOBECHUE); TCOPHUHU M 3aKOHBI
(Teopusi IEKTPOJIMTUUSCKON OHUCcolManuu, nepuoaundeckuii 3axon .M. MenpaeneeBa, 3aKoH
COXpaHEHHUsI MacChl BEIICCTB, 3aKOH COXPAHEHUS M NPEBPAIICHUS DHEPTUH TPH XUMHUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUU SI3bIK XHMHH, MHPOBO33PEHYCCKHUE 3HAHMS,
JeXalue B OCHOBE IOHUMAHUSA TNPUYMHHOCTA M CHUCTEMHOCTH XHWMHMUYECKUX SIBIICHUM,
(aKTOJIOTHYECKHUE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJYyYEHUU M OE30MaCHOM HMCIOJIb30BAHUHU
BROXHCHUIIINX HEOPTaHUYECKUX BEIICCTB B OBITY M MPAKTUICCKON ACITCILHOCTH YCIIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUM BBISIBIISITH XapaKTePHbIC IPU3HAKH TOHSITHH, YCTaHABINBATh
ux B3aHMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIINE MOHATHUS TIPU OIHMCAHUH
HEOPraHWYECKHUX BEIIECTB U MX MPEBPAICHUI;

c(hOpMUPOBAHHOCTh YMEHUI HCIIOJb30BaTh XUMHYECKYIO CUMBOIIUKY IS
cocraBieHuss (OpMya BEIIECTB M YPaBHEHHM XUMHUYECKUX pEAKLUH, CHUCTEeMaTHYECKYIO
HomeHknatypy (IUPAC) u TpuBHasibHble Ha3BaHUs OTAEIBHBIX HEOPraHMYECKHX BEIIECTB
(yrapHblii ra3, yIJIEeKHUCIbIN ra3, aMMHaK, raiéHas u3BeCcTh, HeraméHas U3BeCTh, MUThEBAsI COJIa,
MUPUT U APYTHE);

c(hOpMHPOBAHHOCTh YMEHHMM OMNPENENSITH BaJE€HTHOCTh U CTENEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHHUSX PA3JIMYHOIO COCTaBa, BHJ XHMHUYECKOW CBSI3U
(KoBaJIeHTHas, MOHHAsI, METAJUIMYeCKas, BOJOPO/AHAsA) B COCAMHEHHUSAX, THI KPHUCTAJUTMUECKOM
peméTKY KOHKPETHOTO BelllecTBa (aTOMHAs, MOJICKYIIsSipHasi, MOHHAs, METAJJIMYecKasi), XapaKTep
Cpelbl B BOJIHBIX pacTBOpaxX HEOPraHUUECKUX COECAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINUBAThH MPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEAENEHHOMY KJIAcCy/TPYIIe COSTUHEHUN (MPOCThIE BEIIECTBA — METAJIIBI U
HEMETaJUJIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIE THAPOKCHUIBI, COJIH);

c(hOopMHPOBAaHHOCTh YMEHHH pacKpbIBaTh  CMBICT  Iepuoanyeckoro  3akona JI.M.
MeHneneeBa ©  JIEMOHCTPUPOBATh  €r0  CHUCTEMATH3UPYIOIIYIO, OOBACHHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH;

c(OpMUPOBAHHOCTh YMEHHH  XapaKTepu30oBaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKHUX 31eMeHTOB 1—4 nepuonoB [lepuonnueckoit cucteMbl XUMHUECKUX AneMeHToB J[. 1.
MeHieneeBa, UCTIONB3Ysl TOHITUS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAINY,

«OHEPreTHYECKUE YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOWCTB
XUMUYECKUX JJIEMEHTOB M MX COSAMHEHUH 1Mo TmepuoaaMm u rpynmnam [lepuomnyeckoil CUCTEMBI
xumudeckux anmemenToB .M. Menaeneena;



c(hOpMHPOBAHHOCTh YMEHHUM XapakTEepPU30BaTh (OMUCHIBaTh) OONME XUMHUYCCKHE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB, TOATBEPXKAATh CYIIECTBOBAHUE
TCHETUYECKOW  CBSI3M  MEXKAY  HEOPraHWYeCKUMHU  BEIIECTBAMHU C MOMOIIBI0 YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKITHIA;

c(OPMUPOBAHHOCTh  YMCHHS KJIAaCCU(UITUPOBATH XUMHUYECKHE peaKkuuu 1o
pa3jMyYHBIM MpHU3HAKaM (YUCIY M COCTaBy pEarupyrolMX BeIIeCTB, TEIIOBOMY 3(hdexTy
peakiuy, HM3MEHEHUIO CTENEeHEeW OKHCICHHSI SJIEMEHTOB, OOpPAaTUMOCTH pPEaKIUH, Y4aCTHUIO
KaTaJn3aropa);

c(OpMUPOBAHHOCTh YMEHUN COCTABJIATH YPAaBHEHMsI PEaKIMi pa3IUYHbIX THUIIOB,
MOJTHBIC W COKpANIEHHBIC ypaBHEHUS pPEAKIM HOHHOrO OOMEHa, YYHWTHIBas YCIOBHS, IMPHU
KOTOPBIX 3TH PEaKIUU UAYT JI0 KOHII;

c(OpMUPOBAHHOCTh YMEHUN MPOBOIUTH PEAKIUHU, TOATBEPKAAIONINE KaueCTBEHHBIN
COCTaB pA3IMYHBIX HEOPTaHMYECKHX BEIIECTB, PACIIO3HABATh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOLINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTH yMEHUH pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH MOCPEACTBOM COCTABICHUS JJIEKTPOHHOrO OanaHca 3TUX
peaKIuii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHMOCTh CKOPOCTH XUMHYECKOH PEaKIuu
OT Pa3IUYHBIX (PAKTOPOB; XapakKTep CMENICHHS XMMHYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3zeiicTsus (npuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XHWMUYECKUE IMPOLECCHI, JIeKallue B
OCHOBE IMPOMBINIJICHHOTO MOMyYeHUsI CEPHON KHUCIOThI, aMMHUaKa, a TakkKe chOPMUPOBAHHOCTD
MpeICTaBIeHU 00 OOLIMX HAyYHBIX MPHUHIMIIAX W SKOJOTHYECKUX MPOOIeMaxX XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTH YMEHUH MPOBOAUTH BHIYUCICHHS C UCIIOIB30BAHUEM TTOHSATHUS

«MaccoBasi I0Jisl BEIlleCTBa B PACTBOPE», OObEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX
peakuusax, Macchl BELIECTBA WM O00bEMa ra30B MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Ui 00BbEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMM BEIIECTB, TEIUIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAIECHUS U COXPAaHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUH cobOmromate  TpaBUiIa MOJIb30BAHUS

XUMHUYECKOHN Mocyaol U 1abopaTopHbIM 00OPYIOBAaHUEM, a TAKXKE MpaBUiIa OOpaIEHUS C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBINOJHEHUIO JaOOPAaTOPHBIX XUMHUUYECKUX
OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU MJIAHUPOBATh u BBITIOTHSTh
XUMHUUYECKHI AKCIEPUMEHT (pa3liokeHue MEepoKCHIa BOJOpOJA B NMPUCYTCTBUU Karajau3aropa,
OTpe/ieNIEHUE Cpe/ibl PaCTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIbHOIO MHAMKATOPA, BIUSHUE
pa3nuuHbIX (AKTOPOB HA CKOPOCTh XHMHYECKOM pEaKIWH, pPeaKklud HOHHOTO OOMEeHa,
KaueCTBCHHBIC pEaKkIMu Ha Ccylbdar-, KapOOHAT- W XJIOPUI-aHWOHBI, Ha KAaTHOH aMMOHUS,
peleHre dKCIEePUMEHTAIbHBIX 3aa4 1o TeMaM «MeTtamib» u «HemeTamnsl») B COOTBETCTBUU C
MpaBUJIaMd TEXHMKU O€30MacCHOCTH TpU OOpallleHHH C BEIIeCTBAMH U JIA00paTOPHBIM
o0opynoBaHHEM, MPEICTABIATh PE3YIbTaTbl XUMHUYECKOTO JKCTIepUMEHTa B GopMe 3arucu
YpaBHEHHUU COOTBETCTBYIOIIMX pEaKIuii U ¢GOpMYyIHpPOBAaTh BBIBOJBI HAa OCHOBE OTHX
pe3yNbTaToB;

c(OpPMUPOBAHHOCTh YMECHHH KPUTHYCCKH aHAIM3UPOBATh XUMHYECKYIO HH(MOpPMAIIHIO,
MOJTy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpeJCTBa MAacCOBOW KOMMYHHUKanuu, HMHTepHET U

APYTHX);



c(hOpMHPOBAHHOCTh YMEHUW COONIOJATh TPABHJIA SKOJIOTHYECKH IeJIecO00pa3HOro
MOBeJIeHUsT B OBITY M TPYAOBOH MACSATENBHOCTH B IENSIX COXPAHEHHUS CBOETO 370POBbS U
OKpYXarollel MPUPOAHON cpeibl, 0CO3HABATh OMACHOCTh BO3CHCTBUSA HA YKUBbIE OPraHU3MBbI
onpeAeN€HHBIX BEIIECTB, TOHUMAasi cMbICH nokasarens [1JIK, moscHsATs Ha mpuMepax crocoObl
YMEHBIICHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3ICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00ydaroluxcs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHUE HPHUMEHSTH
3HaHHS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBIICHUM;

JUIS CIIETIBIX M CJIa0OBHIALIMX OOYYaroIIMXCS: YMEHHE HCIONb30BaTh pesbeHO
TOYCYHYIO CHCTeMY 00o03HaueHui JI. bpaitnst nis 3anucu xuMmuaeckux Gopmyt.
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mpeamera

IPaznen

1. TeopeTnueckrie OCHOBBI OPraHUUECKOM XUMHUU

1.1

[Ipeamer
OpraHU4eCKOU XUMUHU.
Teopus cTpoeHus
OpraHUYECKHUX
COCIMHEHUH

IA.M. Bytneposa

3

IIpeameT OpraHUYECKON XUMUU:

€€ BO3HUKHOBEHHUE, Pa3BUTHE U
3HAYEHUE B IIOJyYEHUU HOBBIX BELIECTB
1 MaTeprasioB. Teopus CTpoeHUs
OPraHNYECKUX COESTUHEHUI

IA.M. Bytneposa, €€ OCHOBHbIE
nonoxeHust. CTpyKTypHbIE (pOpMyITBI
OpraHUYeCcKUX BellecTB. [oMonorus,
n30oMepusi. XUMHAYECKas CBSI3b

B OPraHUYECKUX COCIMHEHUAX: KpaTHbIE
CBS3H, G- U T-CBS3H.

[IpencraBnenue o knaccupuranum
OopraHudeckux BemecTB. HoMeHkarypa
OPraHUYEeCKUX COETUHEHUM
(cuctemarnyeckas) 1 TPUBHAIBHBIE
Ha3BaHUS Ba)KHEHWIINX MPEACTaBUTEIEH
KJIACCOB OPTaHUYECKUX BEILECTB.
JKCIIEpUMEHTATbHBIE METOIBI

M3yYeHUs BEIIECTB U UX MPEBpaIleHuUi:

PackpeIBaTh CMBICI N3y4aeMbIX
MOHATHH (BBIBIATH UX XapaKTEPHbIE
MPU3HAKH), YCTAaHABINUBATh UX
B3aHMOCBS3b.

[TpuMeHSATh MOJI0KEHNUS TEOPHU
CTPOEHUS OPraHUYECKHX BEIECTB

IA. M. bytnepoBa 11st 00bsiICHEHHS
3aBUCHMOCTH CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHHUS.

Mcnonp30BaTh XUMHYECKYIO CHMBOJIUKY
TSl COCTaBJICHUS] MOJIEKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOH,
COKpamI€HHO) (hopMyIT OpraHMIECKUX
BEIIIECTB.

Onpenenars BUABI XUMUYECKOU CBA3H
(onuHapHBIE, KpaTHBIE) B OPraHMUYECKUX
COCTMHEHHSIX.

PackpbIBaTh poJib OPraHUYECKON XUMUU

B TIPUPOJIE, XapaKTEPHU30BaTh €€
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/lemoHcTpanuu:

03HaKOMIIEHHE ¢ 00pa3aMi OpraHNYECKHUX BEIIEeCTB U
MaTepralaMyi Ha UX OCHOBE;

OTIBITHI TIO TIPEBPAIIECHUIO

OpraHUYECKUX BEUIECTB IPH HarpeBaHWH (IIJIaBICHHUE,
00yTJIMBaHKUE U TOPEHUE).

JTaGopaTopHbIe OIBITHI:

MOJISITMPOBAaHNE MOJIEKYJT OPTaHUIECKUX BEIIECTB

BHAYeHNE B )KU3HH YEJIOBEKA, MILTIOCTPHPOBATH CBSI3b
C IPYTHMH HayKaMH.

HabronaTh 1 OMUCHIBATE IEMOHCTPAIIMOHHBIC
OTIBITHI; IPOBOAMTE U OIMCHIBATH JTAOOPATOPHBIE
OTIBITHI ¥ IPAKTHIECKHE PaOOTHI

Mroro no pazaeny

Paznen 2. YieBogoposl

2.1

[IpenesbHbBIE YITIEBOLOPOABI —
QJIKaHBI

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUI s,
MertaH 1 3TaH — IPOCTEUIINE NPEACTABUTEIN AKAHOB:
COCTaB, XUMHUYIECKOE CTPOCHUE, (PU3NIECKUE U
XUMHUYECKHE CBOMCTBRA (peaKkuy 3aMeleHus U
rOpEHUs), HAX0XKIEHHE B IPUPOAE, TOITyUYCHHE U
pUMEHEHUE

IPackppIBaTh CMBICI U3y4aeMbIX MOHSATHH (BBISABIATH
X XapaKTepHbIe MPU3HAKH), YCTaHABIMBATEH MX
B3aMIMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIINE
MOHSITH

[P OMIFICAHUY COCTaBa, CTPOCHUS U TIPEBPAILICHHIA
OpTaHUYECKUX COCTMHEHH.

Mcnonp30BaTh XUMUYECKYIO CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOiA,

COKpaniéHHOH) (hOpMYIT OpraHMYECKUX BEIIECTR.
'YcTaHaBIMBATh MPUHAAIEKHOCTH BEIIECTB K

2.2

HemnpenenbHbIe YITIEBOIOPO/IBI:
AJIKEHBI, aJIKaIUEHbI, aJKHHbI

IATTKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHICCKUHN PSIII.
OTUJIEH — NPOCTEUIINNA TPEICTABUTEND ATKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHE, (QU3UUICCKUE U
XUMHUYICCKHE CBOMCTBA (peaKIy THIPHPOBAHUS,
rajJ0TeHUPOBAHUS, THAPATAIIHH,

OIPECACICHHOMY KJIACCY
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OKHCJICHUS U TIOJTMMEPH3AITIH )

HaXOKICHUE B IPUPOJIE, TIOIyIEeHHE U IPUMEHEHNE.
|Ankaauensl: OytaaueH-1,3 u MmeTunoyTanueH-1,3,
XUMHUYIECKOE CTPOCHHUE, PEAKIIHS TIOTUMEPH3AITHH,
MpuUMeHeHne (711 CHHTE3a MIPUPOITHOTO U
CHUHTETHYECKOIO

Kay4dyKa U PE3HHBI).

IATTKHHBI: COCTaB M 0COOEHHOCTH CTPOCHHS,
TOMOJIOTHUECKUH psAll. ATICTHIICH — IMPOCTEHIITHII
[PEICTaBUTEIh AIKUHOB: COCTaB, XUMHUYECKOE
cTpoeHue, (hM3ndecKre U XUMHUIECKIE CBOIICTBa
(peakuny THAPUPOBAHUS, TAIOTCHUPOBAHUS,
CUApaTAliy TOPEHUS ), HAXOXKICHUE

B MIPHUPOJIE, TOTyYeHIE U IPUMEHEHHE

[YIJIEBOIOPOJIOB 110 COCTaBY M CTPOCHHIO, HA3bIBAThH
X

[0 CUCTEMAaTUYECKON HOMEHKIIAType; IPUBOAUTD
TpUBHANIbHBIC HA3BaHUS OTICIBHBIX TIPEICTABUTEIICH
[YIJIEBOIOPOIIOB.

OrnpenensaTs BUIbI XUMUYECKOU CBSI3U B MOJIEKYJIAX
[YIJICBOJIOPOJIOB;

XapaKTepPHU30BaTh 3aBUCUMOCTh PEAKIIMOHHOM
CIIOCOOHOCTH YITICBOIIOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.

IXapakTepru3oBaTh COCTaB, CTPOSHHE, TPIMEHEHUE,
(hr3nueckre 1 XUMHUIECKIE CBOMCTBA, BayKHEHIIITS
CHOCOGI)I TMOJIYUYCHUA TUIIUYHBIX HpeI[CTaBHTCHCﬁ
[PA3TMYHBIX KJIACCOB YIJIEBOAOPOAOB (METaHa, dTaHa,
PTHUIIEHA, alleTUIIeHa, OyTaaneHa -1,3, 6eH3ona,
[ToJIyosa).

BBIABIIATE FEHETUYECKYIO CBSI3b MEKIY
[YIJIEBOIOPOJIaMU | MTOJTBEPKIATh €€ HATHMIUe
YPaBHCHUAMU COOTBETCTBYIOIIUX XUMHUYCCKUX
[PEaKIHii C HCTIONB30BAHUEM CTPYKTYPHBIX GOpMyI.

2.3

IApOMaTHYECKUE YIIIEBOAOPOIBI

N

IApeHBI: OEH30J1 M TOJIYOJI, COCTaB, XUMHUYECKOE
CTPOCHHUE MOJIEKY, (pr3ndIecKre U XUMUIECKHE
CBOICTBA (peakliy TaJOreHUPOBAaHUSA M HUTPOBAHUS),
[OJTy4eHHue

1 npuMeHeHue. BiusiHue 6eH3omna

Ha OPTaHM3M YeJloBeKa. | eHeTnueckas CBA3b
YIJIEBOZOPO/IOB
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2.4

[TpuponHble HCTOUHUKU
YIJIEBOIOPOZIOB U X
nepepaboTKa

[Mpupomusrii ra3. [lomyTHple HETIHBIE Ta3el. HedTh 1
€€ MPOUCXOKICHHUE.

CriocoOb1 mepepadoTKu He()TH: IEPErOHKA, KPEKHHT
(TepMUYeCK A, KaTamuTHIeCKuid). [IpoayKTh
repepaboTku He)TH, UX MPUMEHEHHUE B
[TPOMBIIIUICHHOCTH U B OBITY.

KaMmeHHBIH yroyib 1 MPOLYKTHI €ro MepepadoTKH.
JKCIIepIMEHTaTbHBIE METOIBI U3yUESHHSI BEIIECTB

1 UX NPEBPALICHUIM:

/lemoHcTpanuu:

koyutekin «Hedp1b» 1 «Yromb;

BuaeodparMeHT «BynkaHU3aIws pe3UHBD.
JTaGopaTopHbIe OIBITHI:

Ka4eCTBEHHOE ONpezeNieHIe yIiiepoia U BOAOpoa B
OpTaHUYECKUX BEIIECTBAX;

03HaKOMJICHHUE ¢ 00pa3aMy IIacTMacc, KayuyyKkoB U
[PE3UHBI;

MOJISITMPOBAHNE MOJIEKYIl YITIEBOAOPOIOB U
raJIOreHOPON3BOHBIX.

[MpakTHueckue paboTHI:

Ne 1. ITomydyeHue 3THIIEHA U U3yUEHHE

€ro CBOMCTB.

IXapaKTeprn30BaTh UCTOUHUKH YIJICBOLOPOIHOTO
CBIpBS (He(pTh, IPUPOAHEII ra3, Yroib), CIIOCOOBI NX
rmepepadOTKU U MPAKTHUECKOE TPUMEHEHNE
[OJIy4aeMbIX MIPponyKToB. Mcrnons3oBath
€CTECTBEHHO-HAy4HbIE METOABI IO3HAHUS —
MpoBe/icHHEe, HAOIIOICHNE H OTIMCAHNE XUMHUECKOTO
PKCTiepruMeHTa (J1abopaTopHBIE ONBITHI U
[IPaKTHYECKHUEe PadOoTHI).

CrnenoBarb npaBuiiam 0e30macHoi paboThI B
imaboparopuu

[IPH UCTIONB30BAaHUHN XUMUYECKON MOCYIBI U
000pyIOBaHUS, a TAKXKE MTPaBHIIaM OOPAIICHUS C
BCIICCTBAMU B COOTBETCTBHUU C UHCTPYKIUAMU
BBITTOJIHEHUS JTA0OPATOPHBIX ONBITOB M MPAKTHYECKUX
(paboT MO MOIyYCHHIO U U3YYEHHIO OPTaHUYECKUX
BEILIECTB.

IIpencraBisiTh pe3yabTaTbl

PKCTIIEpUMEHTa B (hOpMe 3alMCH YPaBHEHUH
COOTBETCTBYIOIIUX PEAKIMI U J€JIaTh BBIBOJbI HA UX
OCHOBE.

[TpoBOANTE BHIYMCIICHUS

IS OIIpeAeIeHNs] MOJIEKYIAPHOH (popMyItbl
OpPraHUYECKOT0 BEIIECTBa, 10 YPaBHEHHIO

XUMHYECKON peaKinH.
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IPacuéTHbIC 3a0a4M:

oTIpe/ieTIeHne MOJIEKYIIIPHON (hOPMYITBI OPTaHUIECKOTO
BEIIIECTBA 10 MACCOBLIM JIOJISIM aTOMOB XMMHYECKHX
DIIEMEHTOB;

[pacu€ThI IO YpaBHEHUIO XUMUIECKOH peaKiiui

CaMOCTOATENBHO TIAHUPOBATh U OCYILECTBIATH
CBOIO IIO3HABATENbHYIO JESTENbHOCTh; IPUHUMATh
AKTHUBHOE y4acTHE B TPYNIOBOH y4yeOHOH
NesITeIbHOCTH

Mroro no pazaeny

13

Pazmen 3. Kucmopoaconep:xarire opraHndecKie COSTHHCHUS

3.1

Crinptel. @eHon

3

HpeILCJIBHI)IC OJHOATOMHBIC CHI/Iprli MCTAHOJI U
PTaHOJ, XUMHYECKOE CTPOCHHE, (U3UYCCKUE U
XUMHYECKHIE CBOMCTBA (PEaKIIui C aKTUBHBIMH
MeTaJJIaMH, TAJIOTEHOBOIOPOIaMH, TOPEHNE),
npuMeHeHue. Bomopoanas cBsi3b. OU3NOIOTUUECKOE
meicTBHE METaHOJIa U ATaHOJIa Ha OPTraHU3M YeJIOBEKa.
IMHOTOATOMHBIE CIIUPTHI: STUIICHIINKONb U TIIUIEPYH,
XUMHUYCCKOE CTPOCHUE, (PU3NYCCKUE U XUMHUCCKHE
CBOICTBa (B3aUMOJCHCTBUE CO IICTOYHBIMU
MeTasllaMH, Ka9YeCTBEHHAs PeaKIIHs

Ha MHOTOATOMHBIE CITUPTHI).

Dusznonorudeckoe JeMcTBUE

Ha OpraHu3M YenoBeka. [[puMeHeHne mumnepuHa u
DTHIIEHITINKOJIA.

IPackpbIBaTh CMBICT N3y4aeMbIX MOHATUH (BBISBIAT
MX XapaKTepHbIe MPU3HAKH), yCTAHABINBAThH MX
B3aMMOCBSI3b, HCIOIb30BaTh COOTBETCTBYIOLLIUE
[TOHSATHUS

[IPU ONMCAaHUU COCTABa, CTPOEHUS U IIPEBPALLECHUN
OPraHUYECKUX COESTUHEHUI.

Mcnonb30BaTh XUMUYECKYIO CUMBOJIMKY JISI
COCTAaBJICHUS MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BépHyToOii,

COKpaméHHo) (hopMyIT OpraHMYECKUX BEIIECTB.
'YcTaHaBIMBAaTh PUHAIJIEKHOCTh BEIIECTB K
OIPEIEICHHOMY KJIACCY T10 COCTaBY U CTPOCHHIO,
Ha3bIBATh UX M0 CUCTEMATUYECKON HOMEHKJIIATYPE;
IPUBOIUTH TPUBUAIbHBIC HA3BAHUS
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@Denon. CTpoeHue MOJIEKYIbI, GU3NIECKUE U
XUMHUYIECKHE cBoiicTBa (heHONA. TOKCHIHOCTE (heHoa,
ero pu3noI0rHUeCKOe ACHCTBIC

HA OpraHu3M 4YenoBeka. [[ppumeHeHue

(henoa

OTIENbHBIX TPeICTaBUTENEH

KFICITOPOJICOIEPIKAIIIIIX COSAMHEHUH.
IXapakTepru30BaTh COCTAB, CTPOCHHUE, IPUMEHEHHE,
(hM3uIecCKre U XMMHIECKUE CBOMCTBA, BAYKHEHTITHE
CIIOCOOBI TIOTYYEeHUS THITMYHBIX TPEICTaBUTENCH
[Pa3IMYHBIX KJIACCOB KUCIOPOACOACPIKAIINX
COCIMHEHMH (MeTaHoJIa, STaHoJIa, IIHLEPUHA,
(henomna, Gopmanbaeruia, aeTanbIeruIa, YKCYCHOM

3.2

Anbaerunbl. KapooHOBBIC
KucIoThl. CIoXHBIE 2QUPBI

Anbaeruabl: GopMabAeIui U aeTalbIAeT ]I,
XHUMHUYECKOe CTPOCHHUE, (PN3NIECKUE U XUMUICCKHE
CBOICTBa (peaK1K OKHUCIEHUS U BOCCTAHOBIICHHUS,
KaueCTBEHHBIC PEaKIIH), IOTYYCHUE U TPUMEHEHHE.
OnHOOCHOBHBIE MIPEJIENbHBIE

KapOOHOBBIE KHCIIOTBI: YKCYCHasl KUCIIOTA,
XMMUYECKOE CTPOCHUE,

(u3nueckre U XMMUYECKHe cBoiicTBa (00mmue
CBOMCTBA KUCJIOT, peaKiysi dSTepru(uKaIum),
roy4yeHue u npumMeHeHne. CreapruHoBas U OJICMHOBAS
KHCJIOTBI KaK MPEACTAaBUTEIN BBICIINX

KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIIHX
KapOOHOBBIX KHCJIOT, X MOIOIIee JieiicTBueE.
CioxxHbI€ 3()UPBI KaK IPOU3BOIHBIE KAPOOHOBBIX
kucnot. ['uaponus

CIIOXHBIX 3pupoB. JKUphI Kak

KHCJIOTBI, TIIFOKO3bI, CaXapo3bl, Kpaxmala,
[[EJUTIOJIO3bI); BBIABIATH TCHETHUECKYIO

CBA3b MEXYy HUMU U MOATBEPKAATh €€ HATUUKE
[YpaBHEHUSIMUA COOTBETCTBYIOLIUX XUMUYECKHUX
[PEAKIIUI C UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIL.
OnuceIBaTh COCTAaB, XUMUYECKOE CTPOCHUE U
IPUMEHEHUE )KUPOB, XapaKTEPU30BaTh UX 3HAUCHHE
TS dKU3HEIEATEIbHOCTH opraHu3mMoB. Oco3HaBaTh
OTIAaCHOCTH BO3/ICHCTBUS HA KUBBIC OPTaHU3MBI
ONPECICHHBIX OPTaHUYECKUX BEUIECTB, NOACHSTh
Ha MpUMepax CroCcoObl YMEHBIIICHHUS
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[TPOM3BOIHBIE TIIMIIEPHHA U BBICIITIX
KapOOHOBBIX KHCIIOT. | HIponn3 KupoB

W TIPEIOTBPAIICHUS X BPEIHOTO BO3ICHCTBUS Ha
OpraHu3M 4elioBeka. MCImob30BaTh €CTeCTBEHHO-
Hay4YHbIC METO/IbI IO3HAHUS — IIPOBEICHUE,

3.3

'YTieBoabI

'YrieBombl: cocTaB, KiacCU(UKAIUS YIIIEBOIOB (MOHO-,
Imu- 1 nonucaxapusl). [oko3a — mpocTeimuit
MOHOCaXapua: 0COOEHHOCTH CTPOCHHUST MOJICKYIIHI,
(bu3nUecKre U XMMUYECKHE CBOMCTBA IIIOKO3bI
(B3amMoneicTBIE

c runpokcunom Meau(ll), okucieHrne aMMuaYHBIM
ipacTBOopoM okcuma cepedpa(l), BoccranoBieHue,
OpOKeHHE TITFOKO36I ), HAXOXKICHUE B TIPUPO/IE,
MpUMEHEHUE TIFOKO3bI, OMOIOTHYECKast POJib B
PKU3HEIEATEIbHOCTH OpraHi3Ma YesloBeKa.
dorocuHTe3. PPyKTO3a KAK H30MEP [IIFOKO3BL.
Caxapo3a — IpeICTaBUTENb JUcaxapu0B, THAPOIIN3
caxapo3bl, HaX0XK/IeHHE B TIPUPOJC U MPHUMEHEHHE.
Kpaxmai 1 Lesniroa03a Kak IpUPOAHbIE OITUMEPHL:
CTPOCHHUE KpaxMaJia 1 LEeJUTION03b], GU3NIECKUE U
XMMUYECKHEe CBOMCTBA Kpaxmaia (THAPONIU3,
KaueCTBEHHAs! PEaKLHsl C HOJOM).
OKCIEepUMEHTAJIbHBIE METO/IBI

M3y4YeHUs BEIIECTB U MX MPEBPAIICHUIA:

HaOJIOICHNE U OTIMCAaHNE XUMHYECKOTO
PKcIIepuMeHTa (JTAOOpaTOPHBIE OIBITHI M
MpakTU4IecKre paboThl).

Crnenoarb npaBuiam Oe30macHoi paboThI B
lmabGoparopuu

IMPU UCIIOJIb30BAHNN XHUMHYECKON MOCyasl 1
000pYIOBaHMS, a TAKXKe MpaBUIaM 0OpalleHuUs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSIMHU
BBITIOJTHEHHS! JTA0OPATOPHBIX OMBITOB U MPAKTHYECKHX|
[paboT MO MOTYYSHHIO U U3YUEHHIO OPTaHUYeCKUX
BEILIECTB.

[TpencTaBiaTh pe3ynbTaThl

bKCTIeprMeHTa B (hopMe 3aliCH ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIIMI U J€JIaTh BBIBOJbI HA UX
OCHOBE.

HpOBO):[I/ITb BBIYUCJICHHUA

IS OTIpeIeTICHUs] MOJIEKYIIAPHOH (pOpMYIThI
OpPraHUYeCKOro BELIECTBa, 110 YPaBHEHUIO
XUMUYecKkor peakuuu. CaMoCTOsSTETbHO
[UIAHUPOBATh U

OCYILIECTBIISITH CBOIO MTO3HABATEIBHYIO JIESITETBHOCTE;
MPUHUMATh aKTHBHOE
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JlabopaTopHBIE OTIBITHI:

TOpeHHE CIIPTOB;

B3auMoJIelicTBHE mHLeprHa ¢ Tuapokcuaom meau(ll);
KauyeCTBCHHBIC PEAKIINH aJIbICTUA0B (OKUCIICHNE
AMMHaYHBIM PAaCTBOPOM OKCHIA cepedpa n
ruapokcugoM meau(ll));

B3aMOACHCTBHE Kpaxmala ¢ HOIOM.

[IpakTHueckne pabOTHI:

Ne 2. CBoiicTBa pacTBOpa YKCYCHOM KUCIIOTBI.
PacuérHble 3a1aun:

OIIpe/IeNIeHHEe MOJIEKYIIIPHON (POPMYITBI OPTaHUYECKOTO
BEIL[ECTBA IT0 MACCOBBIM JIOJISIM aTOMOB XHUMHYECKHX
QIIEMEHTOB U 10 Macce (00beMy) IPOAYKTOB CTOPaHUS;
pacy€THI 10 ypaBHEHUIO XMMUYECKOW peaKInu

[y4acThe B TPyIIOBOH y4eOHOU AESITETFHOCTH

Mroro no pazaeny

13
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C KUCJIOTaMH Y TOPEHUS ), HAXOXKICHUE B IIPUPOIE.
AMUHOKHCIIOTHI KaK

aMQOoTepHbIe OpraHnveckue coenuHenus. Pusznueckue
M XUMAYEeCKHE CBOMCTBA aMHHOKHCIIOT (Ha TTpUMepe
TITAITAHA).

buonornueckoe 3HaueHNEe aMUHOKHUCIOT. CUHTE3
[ENTHIOB.

benku kak npupoaHsle noaumepsl. Ilepsuunas,
BTOPHYHAS U TPETUUHASI CTPYKTYpa OENKOB.
XMMHUYECKUE CBOMCTBA OCIIKOB: THAPOIIH3,
meHaTyparus, KadeCTBeHHBIC PEaKIy Ha OSKH.
DKCHEPUMEHTAIIbHBIE METOJIBI

M3y4eHUs BEIEeCTB U UX MpeBpalleHuil:
JleMoHCTpanuu:

ImeHaTyparus OSJKOB PH HarpEeBaHUH;

[BETHBIC PEAKIIMH OCIIKOB

COOTBETCTBYIOLIIE OHATHS
[IpH ONMCAHHUU COCTaBa, CTPOSHUS U NPEBPAILECHUH
OpraHUYECKUX COETMHEHH.

M crnonp30BaTh XUMUYECKYIO CUMBOJIUKY JJIS
COCTaBJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOi,

COKpanI¢HHOH) (hOpMYIT OpraHMYECKUX BEIIECTB.
Omnpenenars NPUHAIICKHOCTD BELIECTB K
OTIpe/ieTIeHHOMY KJlaccy 10 COCTaBYy U CTPOEHHUIO,
Ha3bIBaTh UX

[0 CUCTEMAaTH4ECKONH HOMEHKIIATYPe; IPUBOANUTh
TpUBHAJIbHbBIC HA3BAHUS OTAENbHBIX IIPEICTABUTEICH.
IXapakTepnu3oBaTh COCTaB, CTPOEHHE, TPUMEHEHUE,
(hr3nueckre M XUMHUIECKIE CBOMCTBA, BaKHEHIIITE
CIOCOOBI OMYyYEHHS TUIIMYHBIX IIPEJICTaBUTENEH
A30TCONEpIKaIINX COSAMHEHNH (METUIIaM1Ha,
CIUIMHA, OCJIKOB).

OnuchIBaTh COCTAB, CTPYKTYPY, OCHOBHBIE CBOHCTBA
0EJIKOB; TIOSCHSATH HA MMPUMEPaxX 3HauUeHHEe OEIKOB
ISt OpraHu3Ma YesloBeKa.
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Mcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
[TO3HAHWS — HAONFOAATH M ONHCHIBATh
MEMOHCTPALIMOHHBIN

PKCIIEPUMEHT.

CaMOCTOSITENFHO IJIAHUPOBATh M OCYIIIECTBISAT
CBOIO TIO3HABATEJIbHYIO IESTENBHOCTD; IPUHUMATh
AKTUBHOE YYaCTHE B TPYIIIOBON yueOHOM
NesATeIbHOCTH

Mroro no pazaeny

3

Paznen. 5. BelIcOKOMONIEKYAsIpHBbIE COEIMHEHUS

5.1

[TnacT™Macchl.
Kayuyku. Bonokna

2

(OCHOBHBIE TTIOHATHUS] XUMHUHU BBICOKOMOJICKYIISIPHBIX
COCIMHEHHI: MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTETIeHb MOJMMEPHU3ALINH, CPEIHSS MOJIEKYIIApHas
Macca. OCHOBHBIE METO/bI CUHTE3a
BBICOKOMOJIEKYIISIPHBIX COEIMHEHNUH — TIOJIMMEPHU3aLIHs
131

nonukonaeHcanys. [lnactMacces! (IOIUITUIICH,
[OJUIIPONIIICH, IONUBUHIIXIIOPH, OIUCTHPOIN).
HarypasbHbIl 1 CHHTETHYECKHE KAaydyKH
(OyTasiMeHOBBIN, XJIOPOTIPEHOBHII U M30MPEHOBBI).
BosokHa: HaTypabHble (XJIONOK, [MIEPCTh, MENK),
HMCKYCCTBEHHBIE (ALIETaTHOE BOJIOKHO,

BrnameTh n3y4yacMbIMA XUMHYECKAMHE MOHSATHSIMU:
[PACKPBIBATH CMBICIT U3yYaeMbIX MMOHATHIA U
[PUMEHSTH 3TU TIOHSATHUS MPU OMUCAHUK COCTaBa U
CTPOEHUS BHICOKOMOJICKY/ISIPHBIX OPTaHUYECKUX
BEILIECTB,

ISt OOBSICHEHHS OTICIIBHBIX (PAKTOB U SIBIICHUH.
Mcrosb30BaTh XMMUYECKYHO CUMBOJIUKY IS
COCTaBJICHUS CTPYKTYPHBIX (hOPMYI BELIECTB U
YpaBHEHHI peakiuil MOJTMMEPU3aIUH U
[TOJIMKOHICHCAIIHH.

OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE CBOHCTBA
Kay41yKOB, HAaHOOJIee PacpoOCTPaHEHHBIX BUJIOB
[J1aCTMACC, BOJIOKOH; IIPUMECHEHUE
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BHICKO3a), CHHTETHYECKHE (KalpOH | JIABCaH).
JKCIIEpHIMEHTATbHBIE METOIBI

M3yYeHUs BEIECTB U MX MPEBpaIlCHUI:
/lemoHcTpanuu:

03HaKOMIIEHHE ¢ 00pa3aMu MPUPOTHBIX H
MCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAyIyKOB

B pa3JIMYHBIX OTpaCIAX. Hcnons30BaTh €CTECTBEHHO-

Hay9IHbIE METObI IO3HAHUS — HAOIIONATh U
OMHUCHIBATH JEMOHCTPAIMOHHBIN
PKCIIEPUMEHT

IMtoro no pazaeny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT' PAMME
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11 KJIACC

CUCTEMAa XUMHNYCCKHUX
DJICMCHTOB

/.. MenneneeBa

S-, p-, d-, f-omemenTsr. OcobeHHOCTH
[pacTtipeeNieHHsI SIEKTPOHOB

[0 OpOUTANISIM B aTOMaxX MaJIbIX H
0OJBIINX MEPUOIOB. DJICKTPOHHAS
KOH(MUTYpaIHsi aTOMOB.
[Tepuoauyeckuii 3aK0H U
[Mepuonuyeckasi CHCTEMa XUMHUECKHUX
hnementoB [I. . Menaeneena. CBsi3b
[IEPUOANYCCKOrO 3aKOHA U
[lepronnyecKkoit CHCTEMBI XHMUYECKUX
RIIEMEHTOB C COBPEMEHHOM Teopueit
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS] CBOMCTB XUMHUYECKUX
RIIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX
M CIIOKHBIX BEIIECTB IO TPYIIIaM 1
reproaM. 3HauCHUE MTEPUOINIECKOTO

BaKOHA M CUCTCMbI XUMHWYCCKHUX

Ne m\n  [HaumeHoBaHue KonmuaectBo (OCHOBHBIE BUJBI IEATCIBHOCTH 00Y4atOLINXCS
[pa3nenoB u TeM y4yeOHOro  [4acoB [IporpaMMHOe conepxaHue
npeaMera

IPaznen 1. TeopeTudeckue OCHOBBI XUMUH

1.1 CTpoeHue aToMOB. 3 Xumuueckuit anemMeHnT. Atom. Coctas PackppIBaTh CMBICT U3y4aeMbIX
[Tepuonuyeckuii ATOMa, U30TOIbL. DJIEKTPOHHAS MMOHSTHN (BBIABIATH X XapaKTePHBIE
3aKOH U 000J104Ka. DHEPreTHYecKue YPOBHH, MPU3HAKH), YCTAaHABINUBATh UX
Ilepuonuueckas MOAYPOBHH. ATOMHBIE OpOUTAIH, B3alIMOCBSI3b.

PackpbIBaTh CMBICI TIEPHOTUIECKOTO
3akoHa /[. 1. Menneneesa u
TEMOHCTPHUPOBATH €T0
CHUCTEMATU3UPYIOIIYTO,
00BSICHUTEIBHYIO U IIPOTHOCTUYECKYIO
(hyHKIHH.

XapakTepu3oBaTh IEKTPOHHOE
CTPOCHHE aTOMOB XMMHYECKUX
BreMeHTOB 1—4 eprosoB, UCTIONB3YS
MOHSTHSA S-, P-, 0-3IIEKTPOHHBIE
opOUTAIN, SHEPTETHUECKHUE YPOBHU.
OOBSCHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKHUX
SJIEMEHTOB U UX COEIUHEHUN

[0 IepuoiaM U rpynmnam
ITepuoauyeckoil cucTeMbl

J1. . MenneneeBa
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bnemenToB .M. MeHeneeBa B pa3BUTUH HAYKH.
OKCIEPUMEHTAJIbHBIE METO/IBI

M3y4eHUs BEILECTB U UX MpEeBpallleHuil:
/lemoHcTpanuu:

Buns! Tabnun «Ileproguueckas cucteMa XUMHYECKUX
PIIEMEHTOB

JI.1. Menneneesa»

1.2

CTpoeHue BellecTBa.
Muoroo0pasue BelecTs

CrpoeHue BelecTBa. XUMUYECKasi CBS3b.

Bue! (koBaJeHTHas! HEMOJISIpHAs U MOJIIpHAs, HOHHAS,
MeTaTHYeCcKas) 1 MEXaHM3MbI 00pa30BaHUs
XUMHYECKON CBSA3U (OOMEHHBIN 1 TOHOPHO-
akLenTopHsIil). Bonopoanas cBa3b. BaneHTHOCTS.
DIEKTPOOTPULATENBLHOCTh. CTENEHb OKUCIICHHUS.
KaTroHBI 1 aHUOHBL.

BeriecTBa MOJNIEKYASIPHOTO U HEMOJIEKYIIIPHOTO
CTPOEHHUSL.

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THITbI
KPUCTAIJIMYECKHUX PEIIETOK M CBOIMCTBA BEIIECTB.
TTonsiTue o nucnepcHbIX cucremax. UcTuHHBIE
ipacTBOpbl. KonmnyecTBeHHBIE XapaKTEPUCTUKH
[pacTBOpOB (MaccoBas

ITOJIST BEIIECTBA B PacTBOpPE).

PackppIBaTh CMBICI N3yYaeMbIX MOHSATHH (BBIIEIATDH
X XapaKTepHbIE

MPU3HAKN) U IPUMEHATH 3TH MOHATHS IIPU OMUCAHUU
cocTaBa U CTPOCHUSI BEIIECTB, I 00bSICHEHUS
OTIICIBbHBIX q)aKTOB U SIBJICHUM.

Onpenensars BUABI XUMUIECKOU CBA3H (KOBaJCHTHOM,
MOHHOM,

MeTaITN4eCKOM, BOJOPOIHON)

B COCAMHECHMSX; TUIl KPUCTAJUIMYECKON pEeIETKI
KOHKPETHOTO BEIIECTBA.

OnpenensaTs BAJIEHTHOCTb U CTENIEHb OKUCICHUS
XUMHYCCKUX 2JICMCHTOB B COCANMHCHUAX PA3JIMIHOIO
COCTaBa.

[IpoBOIUTE BEIYMCIEHUS

C UCITOJIB30BAHHUEM IIOHATUA «MacCOBasA JOJIA
BEILECTBA B PACTBOPEY.

Bragets n3ydyaeMbIMA XHMUYECKUMHU
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Kiraccudukarus HeopraHUIeCKUX COSTUHEHUH.
HomeHnknaTypa HEOPraHMYECKUX BELIECTB.
DKCIEPUMEHTAILHBIE METOJIBI

M3y4CHUSI BEIIECTB U X MIPEBPALLCHUN:
/lemoHcTpanuu:

MOJIENTN KPUCTATUIMYECKUX PEIICTOK.
Pacuérnbie 3agauu:

[pacyeThl C UCIOIb30BAHUEM MOHATHS
«MaccoBas JIOJI paCTBOPEHHOTO BEIIECTBA»

MOHATHSAMH.

OOBSICHATH 3aBUCHMOCTH CKOPOCTH XUMHUIECKOIN
[PEAKIMK OT Pa3INYHBIX (PaKTOPOB.

Omnpenenars XapakTep CMEIIEHUsS] XUMUIECKOIO
[pPaBHOBECHSI

B 3aBUCHMOCTH OT BHELTHETO BO3IEHCTBHUS (TIPHHIUIT
Jle Hlarense). CocTaBIsATh ypaBHEHUS peaKkuii
[Pa3UYHBIX TUIIOB; MOJHbIE U

COKpaIIEHHbBIC YPaBHECHUS peaKIMii HOHHOTO 0OMeHa,
YUUTHIBAsL yCIOBUS, IPHU KOTOPBIX 3TH PEaKIMU UIYT
110 KOHIIA.

Vcnionb30BaTh €CTECTBEHHO-HAYYHbBIE METOBI
MO3HAHUSI — [TPOBEJICHHE, HAOIIOCHNE U OTIMCAHNE
XHUMUYECKOTO 3KCIEPUMEHTA (IEeMOHCTPALMOHHbIE U
nabopaTOpHBIE OMBITHI, MPAKTUIECKUE PAOOTHI): TT0

1.3

XUMHUUECKUE peaKuu

Xummueckas peaknus. Kimaccudukanns XuMAdecKux
[peaKUil B HEOPraHUYECKON 1 OPraHUYEeCKON XUMUMU.
3aKOH COXpaHEHUS MacChl BENIECTB; 3aKOH COXPaHEHHS
1 IPEBpAIIEHUs SJHEPTUN TIPU XUMUYECKUX PEaKIUIX.
CKOpOCTb peakluy, €€ 3aBUCUMOCTD OT PAa3IMYHbIX
(akTopoB. OOpaTuMble peakuu. XUMHUECKOe
[paBHOBECHE.

DakTOpPBI, BIUAIONINE HA COCTOSHUE XUMUYECKOTO
[PABHOBECHSL.

ITpunnun Jle Ilarense.

OIEKTPOTUTHYECKAs JUCCOIHAIIS.

CunbHBIC U c1a0ble 21eKTpoauThl. Cpena BOTHBIX
[PAaCTBOPOB BEIIECTB: KUCIIas,

HelTpanbHas, menoyHas. Bogoponuslii

OIIPE/ICIICHHUIO CPE/IbI BOJHBIX PACTBOPOB BEIECTB,
peaKHI/Iﬁ HOHHOI'O O6MeHa, BJIMAHUIO Pa3JIMIHBIX
(bakTOpPOB Ha CKOPOCTh PEaKIIUi.

Ciie0BaTh MPABUIIAM TTOJB30BAHMS XMMUIECKOH
[OCY/I01 U JIaOOPaTOPHBIM 00OPYIOBAHUEM.
[pencTaBisaTh pe3ysIbTaThl
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rmokasarens (PH) pactBopa. Peakinyn noHHOro ooMeHa
B OpraHUYECKOM M HEOPTaHUYECKON XUMUH.
OKUCITUTENTHLHO-BOCCTAHOBUTEIILHBIE PEAKIIH.
[TonsTHe 00 371€KTpONN3€e PaCIIaBOB U PACTBOPOB
COJICH.

[IpuMeHeHue MeKTpoIu3a.

OKCIEpUMEHTAILHBIE METO/IBI

M3y4YeHNs BEILECTB U X MPEBPAILICHHUIH:
/lemoHcTpauu:

[pa3noXeHre MepoKCHIa BOAOPOIa B IPHUCYTCTBUU
KaTaau3aTropa.

JIaGopaTopHBIE OIBITHI:

MpoBe/icHHE PeaKLnii HOHHOTO OOMEHa;
OIIpeeNICHUE CPEebl PACTBOPOB BELIECTB € IIOMOIIBIO
[YHHUBEPCAJIBLHOTO WHANUKATOPA.

[NpakTuueckue paboThL:

Ne 1. BriustHue pa3nu4HbIX PaKTOpOB HA CKOPOCTh
XUMUYECKON PEaKIIH.

PacuérHble 3a1aun:

[PACY€ThI 110 YPABHCHHUAM XUMHUUYCCKUX peaKHHfI, B TOM
Hrcie

TEPMOXHUMUYECKHE PACUETHI

XMMUYECKOTO 3KCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUI COOTBETCTBYIOILUX PEAKLUHI U 1e€1aTh
BBIBOJIBI HA UX OCHOBE.

[IpoBOANTE BBHIYMCIICHUS

10 yPaBHEHUSIM XMMUYECKHUX PEaKIHid, B TOM YUCIIE
TEPMOXUMHUYECKHE PacUEThI

Hroro no paznery

13
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IPazmen 2. Heoprannueckass XuMust

2.1

MeTaisl

Mertainsl. [lonoxxenue MeTamioB

B Ilepronnyeckoii cucTeMe XUMHUYECKUX DIIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS IEKTPOHHBIX 000I0UEK
aTOMOB MeTauToB. O0mye hru3nIecKue CBOMCTBA
MeTayioB. [IpuMeHeHne MeTanioB

B OBITY, ipupo/e U TexHuke. CiaBbl METAILIOB.
DIEKTPOXUMHUUECKHUH Psi/i HAIPSHKEHUH MEeTaJlIOB.
O06mue crrocoObl momydeHus MeTauioB. Kopposust
MeTasutoB. CriocoOb! 3alUThI

0T KOPPO3UH.

OO11ast XapakTeprUCTHKA METAJIOB [TIaBHBIX MTOATPYIII
(IA-rpymma,

lIlA-rpynma) [Tepuoguueckoii cucTeMbl XUMHUYECKUX
bileMeHTOB. AmoMuHNN. AM(OTepHBIE CBOWCTBA
OKCHZa U TUIPOKCH]IA aJIFOMUHUSL.

OOm1ast XapaKTepUCTHKA METAJIIOB TOOOYHBIX
noarpymi (b-rpynm) [lepuonudeckoit cuctemsl
XUMUYECKHUX JIEMEHTOB: MeJlb, LINHK, XPOM, JKEJIe30.
Baxneiimme coeTMHCHNUS METAIIIIOB (OKCUIBI,
TUAPOKCHUIIBI, COJTH).

OKCIEepUMEHTAJIbHBIE METOJIBI

M3y4YeHNs BEILECTB U MX MPEBPAILICHHUIH:

PackpbIBaTh CMBICI N3y4aeMBbIX MOHSATHHA (BBIIEIATH
WX XapaKTepHBIC

MPU3HAKW) U IPUMEHSTh 3TH TIOHSATHUS MPU OMUCAHUH
COCTaBa M CTPOCHUS BEIIECTB, I 00BICHEHUS
OTIIETHHBIX (PAaKTOB M SIBICHHMA.

OOBSCHATH 00IIME 3aKOHOMEPHOCTH B H3MCHCHUN
CBOMCTB 3JIEMEHTOB — METAJJIOB U UX COSAUHEHUM C
VIETOM CTPOECHHSI HX aTOMOB H TTOJIOKCHHS

B [lepriognyeckoii cucTeMe XUMUYECKUX 3JIEMEHTOB
/1. 1. Menneneesa.

XapakTepu30BaTh (OMUCHIBATH) OOMINE XUMAIECKUE
CBOIMCTBA METAJIJIOB, MX BA)KHEHIIIMX COCTMHECHNM,
MO TBEP K 1ast TO OIUCAHUE IPUMEPAMU YPABHEHHIA
COOTBETCTBYIOIIINX XUMHUECKHX

[peaKnnii; IpUMEHEHHE METAIJIOB B Pa3IMIHBIX
00J1aCTsIX, a TAK)KE MCIOIH30BAaHUE MX IS CO3MaHUs
COBPCMCHHBLIX MaTCpHraJioB U TEXHOJIOTHH.
OmuCchIBaTh CIIOCOOBI 3aIUTHI METAIIOB OT
KOPPO3UH.

PackpbIBaTh CyIIIHOCTh OKUCIUTEIBHO-
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/lemoHcTpanuu:

KOJUTEKIHsI «MeTasutbl U CIJIaBbI».
JlaGopaTopHbIe OMBITHI:

B3aMMOAEHUCTBHE THAPOKCHAA AIIFOMUHHS C
[PaCTBOPAMU KUCIIOT U LIEI0YEH;

KaueCTBEHHBIE PEaKI[MH HA KaTHOHBI METAJLIOB.
[pakTuueckue paboThL:

No 2. PelieHue sKCIEPUMEHTANIBHBIX 33124 110 TEME
«MeTamibb».

PacuérHble 3aaun:

[pacueTsl Macchl (00beMa, KOTMYECTBA BEIECTBA)
[IPOIYKTa PEAKLIMH, €CJIN OIHO U3 BELIECTB JaHO B
BHJI€ PACTBOPA C ONPEAEIEHHON MacCOBOM oyl
[PACTBOPEHHOTO BEILECTBA

BOCCTAHOBUTEINIbHBIX PEAKLUI TOCPEACTBOM
COCTaBJICHUS

AIIEKTPOHHOTO OajaHca 3THX peakuuii. [IpoBonuTs
[peaKIyH,

MOATBEP>KAAOLINE XapaKTEepHbIE CBOIMCTBA
M3y4aeMBbIX BEIECTB, PACIIO3HABATH OINBITHBIM MTyTEM
MOHBI METAJUIOB, MPUCYTCTBYIOLINE B BOIHBIX
[pacTBOpax.

Mcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUSI — [TPOBEJICHIE, HAOIIOCHNE U OTIMCAHNE
XMUMUYECKOTO 3KCIIEPUMEHTA (AEMOHCTPALIMOHHbIE U
nabopaTOpHBIE OMBITHL, TPAKTUIECKUE PAOOTHI).
IIpencraBisTh pe3yabTaTbl

XMUMUYECKOTO 3KCIIEpUMEHTa B (hopMme 3arucu
YpaBHEHUI COOTBETCTBYIOILUX PEAKIUHI U 1€7aTh
BbIBOAbI HA UX OCHOBC.

CrnenoBarh IpaBUiIaM MOJIb30BAHUS XUMHUECKOM
MOCyaoi 1 1ab0paTOPHBIM 000PYLOBAaHHUEM.
HpOBO):[I/ITb BBIYUCJICHHUA

10 YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ.
CaMOCTOATENBHO TIAHUPOBATH M OCYILECTBISTH
CBOIO [IO3HABATENbHYIO
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NeATeNbHOCTh; IPUHIMATh AKTUBHOE yIaCTHE B
CPYMIIOBON yueOHOI
NesITeIbHOCTH

2.2

'HemeTamibl

Hemerannsl. [TonoxxeHne HeMeTaIOB

B [lepuomuyeckoil cucTeMe XMMHUYECKUX JIEMEHTOB
.. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
Du3nyecKre CBOMCTBa HEMETAJUIOB.

IATUTOTpOTIVSI HEMETAIUTOB (Ha TIpUMeEpe

KHciopona, cepbl, pocdopa u yrnepoaa). Xumuueckue
CBOMCTBA BaKHEHIITMX HEMETAJUIOB (TaJIOT€HOB, CEPHI,
a3ota, ¢hocdopa, yriiepoaa u KpeMHHU).

OKCHJTBI HEMETAJIJIOB.

Kucnopoaconepkarue KucioTel. Bogopomaasie
COCTMHEHHSI HEMETAIIIOB.

DKCIIepHMEHTaTbHBIE METOIBI U3yUESHHSI BEIIECTB

1 UX NPEBPALICHUI:

JleMoHCTpauu:

00pas3Ibl HEMETAIUIOB;

B3aMOJIENCTBUE MEU C a30THOM

KHUCJIOTOM pa3jIMuyHON KOHUEHTPAIUH.

JIaGopaTopHbIE OIBITHI:

Ka4€CTBCHHBIC pCaKIMU HAa AaHWOHbI U KaTUOH
AMMOHMUS.

PackpbIBaTh CMBICI N3y4aeMBbIX MOHSATHHA (BBIIEIATH
X XapaKTepHbIC

[PU3HAKW) U IPUMEHSTh 3TH TIOHSATHUS MPU OMUCAHUH
COCTaBa W CTPOCHHS BEIIECTB, A1 OObSICHEHUS
OTIENBHBIX (PAKTOB U SIBICHUH.

OOBICHATH O0LIHME 3aKOHOMEPHOCTH

B UI3MCHCHHHU CBOMCTB HEMETAJIJIOB U UX COSAMHCHUMN
C Y4ETOM CTPOCHHMS UX aTOMOB U IMOJOXKECHHUS

B [leprognyeckoii cucTeMe XUMUYECKUX 3JIEMEHTOB
/1. 1. Menneneera.

XapakTepu30BaTh (OMUCHIBATH) OOIMINE XUMAIECKUE
CBOIMCTBA HEMETAJIJIOB, HX BAXKHEHIIINX COCTMHECHNM,
MOJITBEPIK1ast TO OIUCAHUE TPUMEPAMU yPABHEHHIA
COOTBETCTBYIOIINX XUMUYECKUX

[peaKuii.

XapakTepu30BaTh BIUSHIEC HEMETAIIJIOB U UX
COCTMHCHHI Ha KUBBIC OPTaHU3MBI; OITUCHIBATH
MPUMEHEHUE

B Pa3JIMYHBIX 00IACTAX MPAKTHYSCKON JCSITEIbHOCTH
ueJIOBEKA.
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[IpakTHyueckue padOTHI:

Ne 3. Pemenre SKCIIEpUMEHTANIBHBIX 3319 110 TEME
«HemeTannb.

PacuéTHble 3amaun:

[pacueThI MacChl BeIIeCTBa

MM 00beMa ra3o0B 10 H3BECTHOMY KOJTHYECTBY
BEIICCTBA, MAaCCE MM 00bEMY OHOTO M3
[YIaCTBYIOIIUX

B PEaKIuy BEUISCTB; pacueThl MacChl (00beMa,
KOJIMYECTBA BEIICCTBA) MPOJAYKTOB PEAKIIUH, €CITU
OJTHO

13 BEIIECTB HMEET IIPUMECH

IlonTBepx’AaTh CylIECTBOBAHUE TEHETUUECKOM CBA3U
MEXTy HEOPraHNYECKIMH BEIIECTBAMH C TIOMOIITHIO
YpaBHEHUI COOTBETCTBYIOIIUX XUMHUECKUX
[peaKIuii.

PackpsIBaTh CYyIIHOCTH OKACITHTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN TTOCPEICTBOM
COCTaBJICHUS

RIIEKTPOHHOTO OastaHca 3TuX peakuuit. [[poBonnuTh
[peaKxIuuy,

[OJITBEP K IAIOIINE XapaKTepHBIE CBOMCTBA
M3yYaeMBIX BEIIECTB, pACMIO3HABATH OIBITHBIM ITyTEM
AHUOHBI, TPUCYTCTBYIOIINE B BOXHBIX PACTBOpaX.
Mcnonb30BaTh €CTECTBEHHO-HAYYHBIC METOIBI
[MO3HAHWSI — IPOBEJICHIE, HAOIIONEHIE U OTMCaHUe
XUMHYECKOTO IKCTIEPUMEHTA (JIEMOHCTPAIIOHHBIE 1
1a00paTOpPHBIC OTBITHI, MPAKTHYECKUE PAOOTHI).

2.3

CBsI3b HEOPraHMYECKUX U
OpPraHNYeCKUX BEUIECTB

Heopraanueckre 1 opraHnueCcKie KUCIOTHI.
Heoprannueckue u

OpraHuYecKue ocHOBaHHUA. AM(OTEpHbIE
HEOpraHUYECKHE M OpPraHMYECKHUE COSTMHEHHUS.
['eHeTnuecKas cBA3b HEOPraHUYECKUX U OPraHMYECKUX
BEIIECCTB

IIpencraBisiTh pe3yabTaTbl

XUMHYECKOTO SKCTIEpUMEHTa B (hopMe 3amvcH
YPaBHEHUI COOTBETCTBYIOIIMX PEAKIIUI U JeJIaTh
BLIBOIBI HA UX

OCHOBE.
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CrenoBaTh MpaBUIIaM TMOJT30BAHMS XHMUYECKON
[TOCYZION 1 JTaOOPaTOPHBIM 000PYTOBAaHHIEM.
[TpoBOIUTH BHIYMCIICHUS

[0 YPAaBHEHUSIM XUMUYECKHX PEAKIIUH.
CaMOCTOSATENFHO TUIAHUPOBATh M OCYIIECTBISATh
CBOIO ITO3HABATEIILHYIO JICATEILHOCTD; IPUHUMATh
AKTUBHOE YYaCTHE B TPYIIOBON yueOHOM
NesITeITbHOCTH

MToro mo pa3nemny 17
Pa3zgen 3. XuUMHUA U KU3Hb
3.1. XHUMUS U )KU3HD 4 Ponb xuMuu B oOecriedeHum PackppIBaTh posib XUMUU B pEIICHUN

PKOJIOTMYECKOM, SHEPTeTUYECKON U MULIEBOM
Oe3omacHOCTH, pa3BUTUN MeAULUHBI. [loHATHE O
HAYYHBIX METOAAaX IMO3HAHUA BEUICCTB U XUMHUYCCKUX
[peaKuil.

[IpencraBnenust 06 o0IINX HAYYHBIX TPUHIKIIAX
IMPOMBIIIIJICHHOT'O ITIOJTYYCHUA BayKHEHIITUX BCIIICCTB (Ha
[puMepax MpOU3BOJACTBA aMMHUaKa, CepHON

KHCJIOTBI, METaHOJIA).

YenoBek B MHPE BEIICCTB, MATECPHUAJIOB U XUMUUYCCKUX
[peaKLMii: XUMUS U 3I0POBBE YEIOBEKa; paBuiIa
MCIIOJIb30BAHMUS JIEKAPCTBEHHBIX

SHEPTeTHYECKUX, CBIPHEBBIX H

PKOJIOTHYECKHX TPOOIIEM YeTI0BEYECTBA, OTHICHIBAThH
OCHOBHBIC HAIIPABJICHUSI PA3BUTHS XUMUYECKOMN
HayK{ ¥ TEXHOJOTHH.

[IpumenaTh paBuia 0E€30IaCHOTO 0OpaIEeHus C
BEIIECTBAMH, UCITOJIE3YEMBIMH B TIOBCETHEBHOMN
PKU3HU, IPaBUIIA TIOBEJCHHS B IEJIAX COCPEIKCHHUS
3I0POBBS I OKPY>KAOIIEH IPUPOTHON CPEIIBI;
MMOHUMAThH Bpel (ONTaCHOCTH) BO3JCHCTBHUS HA YKUBBIC
OpTraHU3MEI OIIPEICIICHHBIX BEIIECTB

cMbic nokazarens [IJIK, noscHaTs
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MpenaparoB; MpaBuia 0E30MaCHOTO HCIOIb30BAHHUS
MpenaparoB OBITOBOW XUMHH B TIOBCETHEBHOMN KU3HH.
bhITOBas XMMUYECKasi TPAMOTHOCTh

Ha IpUMeEpax CocoObl yMEHbIICHUS U
MPEAOTBPAILEHUS X BPEAHOTO BO3EHCTBUSL.
AHAJIN3UPOBATh U KPUTUYECKH OLIEHUBATD
MH(POPMALIHIO, CBI3aHHYIO C XUMHUECKUMHU
[poleccaMy U UX BIUSHUEM Ha COCTOSHHE
OKpYKArOIIEeH Cpebl.

Vcriosib30BaTh MOMYYECHHBIE 3HAHUS U IPEACTaBICHHS
0 cepax

JICATCIIBHOCTH, CBJA3aHHBIX C HayKOI\/'I u
COBPECMCHHBIMH TCXHOJIOTUAMU, KaK OCHOBY JJIAd
OpHEHTAIINH B BEIOOpE CBOEH OyIyIei
MpoheCcCHOHATLHON ACSITEIBHOCTH.

[MpuHMMaTh yyacTue B 00CYXJICHHN TPOOIeM
XUMHUYECKON U S3KOJIOTMYECKOU HaIlPaBIEHHOCTH,
BBICKa3bIBATH COOCTBEHHYIO ITO3UIIMIO TI0 TPOOIIeMe
rpeajiaratb BOSBMOXHBIC ITyTH eé

[perIeHus
Wroro mo pazneny 4
OBILEE KOJIMYECTBO 34
JACOB I10 ITPOI'PAMME
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Y4yeOHo - MeToaH4YeCKOe o0ecreyeHue

1. I'a6puensu O.C. Xumus 10 knacc. - M.: [Ipocsemienue, 2022
2. Meroanueckoe nocobue k yuebnuky: Xumus 10 knace. Aprop: ['abpuensa O.C
Hpoda M:2021
3.Tectol k yueonuky O.C.I'abpuensna. M: JIpoda., 2022.
4 MynbruMeauiiHoe yueoHoe mocooue. KoMITIEKT 2IeKTPOHHBIX TOCOOHH.
Xumus 10 kmacce. dpoda, M: 2015t
5. O. C. I'abpuensn, U. I. Octpoymos, . B. Axc€noBa, Xumus. 10 xnacc. ba3oBblil ypoBeHb.
Metonuueckoe mocodue.
6. O. C. I'abpuensn, C. A. CnagkoB. Xumus. 10 knacc. bazoBslif ypoBens. Pabouast TeTpass.
7. 0. C. T'abpuensn, U. B. Tpuryouak. Xumus. 10 xiracc. 3agaqauk
HNupopmannoHHbIE CPEACTBA

1. http://www.alhimik.ru IIpencrasieHsl ciaeayrone pyoOpuKU: COBEThl aOUTYPHUEHTY, YUUTEIIO

XUMHH, CIPABOYHUK (OueHb Ooublias moxdopka TalONuIl U CIIPaBOYHBIX MAaTepUaloB), BecEnas
XUMHUS, HOBOCTH, OJIMMIINA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX UCTOPUUECKUX CBEACHUN)

2. http://www.hij.ru/ Xypran «Xumust 1 KU3HB» MOHSATHO U 3aHUMATEIILHO paccKas3biBacT 000

BCEM HHTCEPCCHOM, 4YTO IIPOUCXOAUT B HAYKC U B MUPC, B KOTOPOM MbI JKUBEM.

3. http://chemistry-chemists.com/index.html Dnexrponnsrii xypHan «XuMukn U Xumus». B

JKypHaJIe TPEJCTABICHO MHOXECTBO OIBITOB 0 XHMHH, CONEPKUTCS MHOTO 3aHUMAaTeIbHON
uH(pOpMaIIH, TO3BOJISIONIEH yBIIeUb YUEHUKOB 3KCIIEPUMEHTAIILHON YacThIO ITpeIMETa.

4. http://c-books.narod.ru JIureparypa no xumMumu.

5. http://1september.ru/. Xypuan «llepBoe ceHTAOps» AN y4yuTenedl M He TONbKo. B HEM

IPEJCTABICHO OOJIBIIOE KOJIMYECTBO PadOT YYCHHKOB, B TOM YHCJIE M HCCIIEI0BATEIHCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBINA TOPTAN CO CChIIKAMU Ha

O6pa3OBaTeJ'ILHHe CaWThI IO XUMMHU.

7. www.periodictable.ru COopHHK cTaTeii 0 XMMHYECKHX ODIIEMEHTaX, WJUTIOCTPHPOBAHHBIN

OKCIICPUMCHTaAMHU.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

10 KITACC

No Tema ypoxka KonnuectBo yacoB ‘ Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero|| Kontponsbie | IpakTuueckue || H3YIeHAS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI

1 |IIpenmer opraHudeckoil XuMHuH, €€ BOSHUKHOBEHUE, pazputue u|| 1

3Ha4YeHUe
2 ||[Teopus cTpoeHHS OpraHUYECKHX COCTUHEHUH A. M. 1

bytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS
3  |[[IpexncraBiieHue 0 KJIacCU(PHUKALIMKA OPIaHUYECKUX BELIECTB. 1

Homenkiatypa (cucremarnueckasi) ¥ TPUBHAJIbHBIC HA3BaHUS

OpPraHUYECKUX BELIECTB
‘4 HAJ‘IKaHHZ COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PsIJT H 1 H H H H ‘
‘5 HMeTaH Y 9TaH — IIPOCTEUIINE ITPEACTABUTENN AJIKAHOB H 1 H H H H ‘
‘6 HAJIKeHH: COCTaB U CTPOEHHUE, CBOMCTBA H 1 H H H || ‘
‘7 HBTI/meH Y IIPONWJIEH — MPOCTEMIINE MPEACTABUTEIN AIIKEHOB H 1 H H H || ‘
8 |[[Ipaktuueckas pabota Ne 1. «[lonydeHue sTuneHa 1 u3yuyeHue 1 1

€ro CBOWCTB)»
9 ||[Anxagmensl. byraguen-1,3 u merunoOyraauen-1,3. [lomyuenne 1

CUHTETHUYECKOTO KayuyKa 1 PE3UHBI
10 ||AnKuHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOIMUECKHM 1

psia. ALETUIIEH — MPOCTEHIINNA PeICTaBUTENb aIKUHOB
‘11 HBLI‘II/ICJ'IGHI/IH 110 YPaBHEHHUIO XUMUYECKON PEAKIIUU H H H H “ ‘
‘12 HApeHLI: 6eH3011 U ToNyos1. TOKCHYHOCTH apeHOB H H H H H ‘
13 |enermueckas CBsI3b YIIIEBOJIOPOJIOB, MPUHAMISKAIIUX K

pa3IMYHBIM KJaccaM
14 |[IpupojHbIE HCTOUHUKHU YTIIEBOIOPOIOB: IPUPOIHBIN a3 U 1

MOMyTHBIE HEPTAHBIE ra3bl, HE(Th U MPOAYKTHI €€ epepaboTKu
‘15 HHpHponHHe HWCTOYHHUKH YTJIEBOJAOPOIOB: IPUPOIHBIN T'a3 U H 1 H H H H
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Ne Tema ypoka ‘ KonunyecTBo yacos ‘ Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero| Kontponshbie || Ilpaxtuueckue || H3Y9CHHS o0pa3oBaTeNbHbIC PECYPCHI
paboThl paboThI

‘ HnonyTHLIe He(TSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ TIepepadoTKU H H H H H
‘16 HKOHTpOHbHaﬂ pabota 1o pazueny «YTIeBOJIOPOIBI H 1 H 1 H H H
17 |IIpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJI U 3TAHOJL. 1

BomoponHas cBsi3b
‘18 HMHoroaTOMHHe CIHMPTHI: STUICHTIIUKOJIb ¥ TIIMIEPUH H H H H H
19 ||®Denoxn: cTpoeHHE MOJEKYIBI, PU3NIECKUE U XUMUIECKHE

CBOWCTBA, IPUMCHCHHE
‘20 HAJ‘ILI{eFI/II[BIZ (dopManbIeTH/I U aleTalbJerua. AIICTOH H H H H H
21 ||OmHOOCHOBHBIE TIpEACIbHBIE KAPOOHOBBIE KHCIOTHI:

MypaBbHHAS U YKCYCHAsI
22 |[IpaxTtuueckas padorta Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 1

KHCIIOTBD»
23 ||CteapuHOBas M OJIEMHOBASI KUCIIOTHI, KaK MPEICTABUTEIH 1

BBICHIMX KapOOHOBBIX KHCIIOT
24 |[MpL1a KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE 1

JIEUCTBUE
25 ||CnoxxHble 3GHUpHI KaK TPOU3BOAHbIE KAPOOHOBBIX KUCIIOT. 1

IMaaponus cinoxHbIX 23hUpoB
‘26 H)I(Hpm: TUIPOJIN3, IPUMEHEHUE, OMOJIOTHYECKas poJib KUPOB H H H H H
27 ||YrmeBombl: cocTaB, Kinaccudukaiys. Baxuelnme

MpEeJICTaBUTEINN: TIII0K03a, PPYKTO3a, caxaposa
‘28 HKanMan 1 TISJITI0JI03a KaK TPUPOTHBIC TIOJTUMEPHI H H H H H
29 |[KonTponbHas padoTa 1o pasneny «Kuciopoacoaepxarine 1

OpPTraHUYeCKUe COeTUHEHHS»
‘30 HAMI/IHBIZ METUJIAMUH U aHUJINH H 1 H H H H
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Ne Tema ypoka KonunyecTBo yacos ‘ Hara DNEeKTPOHHBIE IUPPOBBIE
u3ydeHus || oOpa3oBaTeNbHbIE PECYpPCHI

n/m Bcero|| Koutposbhsie | IIpakrtuueckue
paboThl paboThI

31 ||AMHHOKHUCIOTHI Kak aM(pOTEpHBIE OPraHUICCKHUE COCTUHECHHUS, 1
ux Ouonornyeckoe 3HaueHue. [lenTu sl

| | | |

‘33 HOCHOBHHG INOHATHA XUMUHU BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHPIFI H 1 H H H H

-

‘32 HBCJ‘IKI/I KaK MPUPOIHBIE BELICOKOMOJIEKYJISIPHBIE COSTUHEHUS “

34 ||OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJIIPHBIX
coennHeHmi. [limactMacchl, Kaydyku, BOJJOKHA

(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 34 | 2 [ 2 I
11 KJIACC
Ne Tema ypoxka ‘ KonuuecTBo 4acos ‘ [Hara OJeKTpoHHbIE IIU(POBLIE
n/m Bcero|| Kontposbhsie || IMpaktuueckue || 13YICHAA obpasoBaTebHbIe
paboTHI paGoTHI pecypesl
‘1 HXI/IMI/IquKI/Iﬁ 3JIeMeHT. ATOM. DIeKTpOHHAs KOH(PUTypalus aTOMOB H 1 H H H H

2 |[Mepuoamnyeckuii 3akoH u [leproanyeckas cucremMa XuMuieckux snementon [1.|| 1
N. MenaeneeBa, Ux CBsI3b C COBPEMEHHON TEOPUEU CTPOCHUS aTOMOB

3 |3aKkOHOMEpPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHUX 3JICMEHTOB U MX 1
COEIMHEHHUI 10 TPyNIaM U NepruoiaM. 3HaUCHHUE MEPUOIUIECKOTO 3aKOHA U
CUCTEMBbI XUMHUeCKHUX 31emMeHToB J[.M. MenneneeBa B pa3BUTHH HAYKH

4 ||CtpocHue BelecTBa. XUMHUECKas CBsI3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHUs 1
KOBAJIEHTHOM CBSI3U. BogopoaHast cBA3b

S BanenTHOCTS. 3JICKTpOOTpI/ILIaTC.HBHOCTB. CrereHb OKUCIICHHS. BemectBa 1
MOJICKYJIIPHOT'O 1 HEMOJICKYJIAPHOTO CTPOCHUSA

6 |TlonsiTre O AMCIIEPCHBIX cUCTeMax. VICTHHHBIE U KOJUTOUIHBIE PACTBOPBI. 1
MaccoBas 10151 BEILECTBA B PaCTBOPE

HKHaCCI/I(I)I/IKaL[I/IH 1 HOMCHKJIaTypa HCOPraHUICCKUX COCIUHECHUIA. H 1 H H H H

]
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No Tema ypoka ‘ KonuvectBo wacos ‘ Hata DNeKTpoHHbIE U(POBEIC
n/n Bcero|| Kontpombhele || Ipaxrnueckne || 13YICHIA obpasoBatebHbIe
paGoTHI paboTHI pecypehl
‘ HFeHeTquCKa;I CBSI3b HEOPTraHWYECKUX BEILECTB, PA3JIUYHBIX KJIACCOB “ H “ “ H
8 |[Kimaccudukamms XMMHYECKHX PEaKIHii B HCOPraHHYECKOM U OPraHHYECKOM 1
XUMUU. 3aKOH COXPAHEHUS! MACChl BEIIECTB; 3aKOH COXPAHEHUS U
[IPEBPALLCHUS YHEPTUU TPU XUMHUECKUX PEAKIMIX
‘9 HCKOpOCTb peakiuu. OOpaTuMble peakiuu. XMMHUECKOe paBHOBECUE H 1 H H H H
10 |[[TpakTrueckas padota Ne 1. «BiusHue pa3andHbIX (HaKTOPOB HA CKOPOCTh 1 1
XUMHYECKON PEAKIIUN»
11 || DnexTponmTrueckas nucconmanus. [lonstie o Bogopoanom mokaszarene (pH) | 1
pactBopa. Peakiiuu nonHOro oOMeHa. [ ' maponn3 opraHndecKux u
HEOPraHUYECKHUX BEILECTB
12 ||OkuCaUTENIbHO-BOCCTAHOBUTEIbHBIC Peakiiuu. [IoHsITHE 00 3JIEKTPOIIH3e 1
pacIiaBoB U pacTBOPOB COJIEi
‘13 HKOHTpoanas[ pabora o pazneny «TeopeTruueckre OCHOBBI XUMHI) H 1 H 1 H H H
14 ||Metamibl, ux nojoxeHue B [leprHoguueckoii CHCTEME XUMHUECKUX AIEMEHTOB|| 1
J1. . MenneneeBa u 0coOOEHHOCTH CTpoeHHs aToMoB. O61ue dpusndeckue
CBOMCTBa METAJJIOB
‘15 HCHJ‘IaBLI METAJUIOB. DJIEKTPOXUMUYECKUN PsiJl HAPSHKEHU METAIIJIOB H 1 H H H H
16 || Xumudeckue CBONCTBA BaKHEUIIIMX METAJLIOB (HATPHIA, KU, KAJIbIUH, 1
MarHui, aJllOMUHUN) U UX COSIUHEHUN
‘17 HXHMquCKI/Ie CBOMCTBA XpOMa, MEJI ¥ UX COSTUHEHUN H 1 H H H H
‘18 HXI/IMI/I‘-ICCKI/IC CBOMCTBA LIMHKA, JKeJie3a U UX COeTMHEHUI H 1 H H H H
19 |[IpakTtuueckas padota Ne 2. "PerieHne 3KCIepUMEHTAIBHBIX 3a/1a4 110 TEME 1 1
«Metamb»"
20 ||Hemerasisl, ux mosioxxenue B [lepuoauyeckoi cucreMe XUMHUECKIX 1
anemeHToB /. 1. MenaeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB
‘21 H(Dmnqecm/le CBOICTBa HEMETAJIJIOB. AJUIOTPONUS HEMETAUIOB (Ha IpUMepe H 1 H H H H
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No Tema ypoka ‘ KonuvectBo wacos ‘ Hata DNeKTpoHHbIE U(POBEIC
n/n Bcero|| Kontpombhele || Ipaxrnueckne || 13YICHIA obpasoBatebHbIe
paGoTHI paboTHI pecypehl

‘ HKI/ICJIOPOILB., cepsl, pocdopa u yrieposa) “ H “ “ H ‘
‘22 HXI/IMI/IquKHe CBOICTBA TaJIOT€HOB, CEPbl U UX COCAUHECHUI “ 1 H “ “ H ‘
‘23 HXI/IMI/IquKHe CBOMCTBa a30Ta, (hochopa ¥ UX COCTUHCHHUI H 1 H H H H ‘
‘24 HXI/IMquCKHe CBOWCTBA YTJIEpO/ia, KPEMHUS M UX COCIMHECHUIN H 1 H H H H ‘
‘25 HHpI/IMeHeHI/Ie BOXHEHUIIINX HEMETAJUIOB U UX COEAUHEHUI H 1 H H H H ‘
26 ||O600wmenne u cucreMaru3anys 3Hanni o teme «Hemeramney. Berancnenus 1

10 YPaBHEHUSM XMMUYECKHUX PEAKIHA U TEPMOXUMHUYCCKUE PACUETHI
27 |TIpakTrueckas padora Ne 3. «PelieHue SKCIIEpUMEHTAIBHBIX 3a/1a4 110 TEME 1 1

"Hemeramasr"»
28 |KonTposbHas paboTa mo temam «Metamib» U «Hemeramisiy/Beepoceniickas || 1 1

npoBepouHas padboTa
29 |Heopranudeckue U OpraHHuecKue KHUCIoThl. Heopranuueckue u 1

OpTraHUYeCKUEe OCHOBAHUS
30 ||AMdoTepHBIe HEOPraHUYECKHE U OPTaHUYECKUE COCTMHeHHS. | eHeThYecKast 1

CBSI3b HCOPraHMYECKUX U OPraHMUYECKUX BEIIECTB
31 |Ponb XMMHHU B 00ECTICUCHUH IKOJIOTUYECKOM, SHEPTETUICCKOM U MUIIEBOM 1

0€30MacHOCTH, Pa3BUTHH MEIUIIMHBI
32 |TIpencraBiieHust 00 OOIIMX HAYYHBIX MPUHIIMITAX TPOMBIILICHHOTO moyueHus| 1

BRKHCHIIINX BEIIECTB
‘33 HqCJ'IOBeK B MHpE BEILECTB U MaTepHaJIOB H 1 H H H H ‘
‘34 HXI/IMI/ISI 1 3JIOPOBBE UETOBEKA H 1 H H H H ‘
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 | 3 | |
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Jomamuss padora

Pa3BUTHUEC U 3HAYCHUC

10 xknace
No Tema ypoka
/i
1 |[IIpeamer opraHuueckoil XuMuu, €€ BO3HUKHOBEHUE, IT1, ctpl0 Nel-4

1| s | s—

2 | Teopus cTpoeHHsI OpraHUYECKUX cCoeaMHEHUN A. M. 12, crp 15 Ne 1-3
BbytnepoBa, €€ OCHOBHBIE MMOJOKEHUS

3 |[Ipencramnenue o kiaccu(PUKANUNA OPTAHUUECKUX Crp 20, cTtp23 Ne 1-4
BeniecTB. Homenkiarypa (cucremarnueckas) u
TPUBUAJIbHBIE HA3BAaHUS OPTraHUYECKUX BEILLIECTB

‘4 HAJ'IKaHBIZ COCTaB U CTPOEHUE, TOMOJIOTHYECKHUM Psif H IT 3, ctp23 No 7 ‘

‘5 HMeTaH U 3TaH — MPOCTEHIINE NPEACTABUTEIN ATKAaHOB H Ctp 20-23 Ne 6 ‘

‘6 HAJ'IKGHBIZ COCTaB M CTPOECHHUE, CBOMCTBA H IT4, ctp30 Ne 2-5 ‘

7 || 9TwieH u NPONHUIIEH — MPOCTEHIINE MPEICTABUTEIN Ctp 30 Ne 6-7
AJIKCHOB

8 |IIpakTuyeckas padora Ne 1. «[lonyuenue sTiiieHa u Crp 27, xum cB-Ba
W3yYEHHE €r0 CBOMCTBY

9 ||Ankanuensl. byranuen-1,3 u metunOyraauen-1,3. I15,ctp34 Ne2,3,4
[TomyueHue CHHTETUYECKOTO KayuyKa U pe3HHbI

10 ||AnKHHBI: COCTAaB U OCOOCHHOCTH CTPOCHUS, I16, ctp 38 Ne 1-4
rOMOJIOTHYECKUH psill. ALIETUIEH — MPOCTEHIINMI
MIPEJICTAaBUTENb aJIKUHOB

‘11 HBLIchneHHﬂ 10 YPaBHEHHUIO XUMUYECKON peaKINu H Ctp 39 Ne 7,8

‘12 HApeHH: O€H30J1 ¥ TONyoJI. TOKCHYHOCTh apEHOB H I17,ctp44 Ne 2,3,4

13 |[eneTmdeckas CBsI3b YIII€BOIOPOIOB, MPUHAJISKAIINX K Crp 44 Ne 7
pa3IMYHBIM KJaccam

14 |[IIpupoaHble HCTOUHUKHU YTIIEBOJOPOJIOB: IPUPOAHBIN T'a3 U IT 8, ctp 47 Nel-4
MOINYTHbIE HEPTSIHbIE ra3bl, HEPTh U MPOIAYKTHI €€
nepepaboTku

15 |[IIpupoaHble HCTOUHUKHU YIIIEBOIOPOIOB: MpupoAansiid raz u||  I19-10, ctp 51 Ne 1-5
MOIMYTHbIE HEQTSIHbIE ra3bl, HEPTH U MPOAYKTHI €€ Crp55 Ne 2,3
nepepaboTKU, KAMEHHBIN YTOJIb

‘16 HKOHTpOJILHaﬂ paboTa no pasaeny «YriieBoa0poabi» H Crtp 52 Ne 6,7

17 |[IpenenpHble OHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOIL. IT11, ctp 62 Nell-4
Bonoponnas cBs3b

‘18 HMHOF0aTOMHBIe CIIAPTHI: YTUICHITIMKOJIb U NIULEPUH H IT12, ctp 66 Ne 2,3

19 | ®enomn: cTpoeHNE MONEKYIIBI, PU3NUECKUE U XUMAYECKHE IT13, ctp 70 Ne 2-3
CBOMCTBA, IPUMEHEHUE

‘20 HAJ‘IB)I@FI/IHBII dbopManbIeTHI U alleTalbaerua. AIIETOH H IT 14, ctp 76 Ne 2,3.4

21 ||OMHOOCHOBHEIE MpeIeTbHBIC KAPOOHOBBIC KUCIIOTHI: IT 15, ctp81 Ne 2-4
MypaBbUHAs U YKCYCHAsI




Ne Tema ypoka
n/n

22 |IIpakTu4yeckasi padora Ne 2. «CBoiicTBa pacTBopa 3amaHue B TeTpaau
YKCYCHOM KHMCJIOThI»

23 ||CreapuHOBast U OJICMHOBASA KUCIOTHI, Kak npencrasurenu || Ctp 79-80, ctp 81 Ne 5-7,9
BBICIINX KaPOOHOBBIX KHCIIOT

24 |Mpu1a KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT, HX Crp 85, ctp 86 Ne 6
MOIOILEE IEHCTBHE I
25 ||CrnoxHbIe 3(hUpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. IT 16, ctp 86 Ne 2-3
I'uaponus cnoXHbBIX A3PUPOB |
26 |YKupsl: ruaponn3, IpuMeHEHHEe, ONOIOTHYECKasi pOJb Crp 86 Ne 4,5
KHUPOB |
27 | YrneBompl: cocTas, kinaccudukanus. Baxxueimme IT17, ctp93 Ne 1-4

NPE/ICTABUTEIIN: TIF0K03a, (PyKTO3a, caxapo3a

| —

‘28 HKanMan Y LIEJUJIX0JI03a KaK IPUPOAHBIE MOJIUMEPHI H Crtp 92-93 Ne 5,7 ‘

29 |KouTpoJsibHasi padoTa mo pasaeiny Ctp 93 Ne6
«Kucnopoaconep:kamye opraHndeckue coexnHeHns

1] —.

‘30 HAMI/IHH: METHJIAMUH U aHWINH H IT 18, ctp98 Ne 2-4 ‘

31 ||AMHHOKHCIIOTHI KaKk aM(pOTEpHBIE OPTaHUIECKHE 119, crp 103 Ne 1-4
COeAMHEHUs, X Ononorunyeckoe 3HaueHue. [lenTu sl

‘32 HBGJ‘IKI/I KaK IIPUPOJHBIE BBICOKOMOJIEKYIISIPHBIE COG,Z[I/IHeHI/I}IH Crtp 103 Ne 5-7 ‘H
33 ||OcHOBHBIE TOHITHS XUMUHU BBICOKOMOJIEKYIISIPHBIX I120-21, cTtp 113 Ne 1-5
COCTUHEHUN |
34  ||OcHOBHBIE METOBI CUHTE3a BBICOKOMOJIEKYIISIPHBIX 122,23, ctp 122 Ne 2-5
coeauHeHnuil. [TnactMaccsl, Kaydyku, BOJOKHA |
(OBILEE KOJIMYECTBO YACOB 1O ITPOTPAMME [ Il

Jdomamnee 3aganue 11 kiaace

Ne HaumeHnoBaHue pasziena nporpamMmmsl. HomaiHee
ypoKa Tewma ypoka. 3a7laHue
1o
HOPAIKY
Tema 1. Ctpoenue Bemiects (9 1)
1 OCHOBHBIE CBEJIEHUSI O CTPOCHUHU aToMa. I letp9 Nel-5
2 [Tepuoguueckas cucremMa XUMAYECKUX JIEMEHTOB IT2, ctpl3 Ne 5-7
. 1. MeHneneeBa B CBETE yUEHHs O CTPOCHUU aToMa.
3 CraHOBIIEHNE U Pa3BUTHE MIEPUOINYECKOTO 3aKOHA U TEOPUU IT3,ctp 18 Ne 1-3
XUMHYECKOTO0 CTPOCHHUS
4 WNonHas xumMuyeckas CBsI3b U HOHHBIE KPUCTAJNINYECKUE IT4,cTp 22 Ne 5-6

pPELIETKA.




KoBasieHTHast XUMHUYECKas CBA3b. ATOMHBIE U MOJIEKYIIIPHBIC
KPUCTAIIINYECKHUE PEILIETKU.

IT5, cTp 28 Ne6,7

6 Merauinueckass XUMUYECKasi CBS3b. IT6,cTp 33 Ne 4-7

7 Bonoponnas xumudeckast CBs3b. IT 7,ctp 37Ne 3-7

8 [Tonmumepsr. IT 8,ctp 44 Ne 4-7

9 JlucniepcHbie CUCTEMBI. IT9,cTp 49 No3-7

Tema 2. Xumuueckue peakiuu (12 )

10 Kinaccudukanus XuMUIeCcKUX peakiiuii. IT 10,cTp 59 Ne
5,7

11 Kinaccudukanus XuMU4eCKUX peakiiuii. Ctp 59 Ne 6

12 CKOpOCTh XUMHYECKUX pEeaKIUi IT 11, ctp 65 Ne 4-
7

13 OOparuMocTh XUMHUYECKHX peakiuii. Xumuueckoe paBHoBecue U | I1 7,ctp 70 Ne 3-6

crocoObl €ro CMeIEeHUs

14 Kontponwshas padora Ne 1 «CtpoeHue BemecTs» Ctp 70 Ne 7

15 l'unponus. IT 13, ctp74 Ne
3,45

16 T'upponms. Crtp 74 Ne 6,7

17 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUT IT 14,ctp 78 Ne
3,4,5,6,7

18 DNEKTPOJIN3 pacIljlaBOB U PACTBOPOB. IT 15,ctp 84 Neb6-
8

19 [IpakTHdecKkoe MPUMEHEHHE NEKTPOIIN3A Crp 84 Ne9

20 ITpaktnyeckas padora Ne 1. Pemenue sxcnepumenTanbHbix 3aaa4 | Ctp 85 [TP1

1o TeMe «XHUMUYecKast PEaKIus»
21 KonTponbhas pabota Ne 2 «Xumuueckas peakius» Crp 84 Ne 12,13
Tema 3. BemectBa 1 ux coiictsa (9 4)

22 Mertamisl IT 16, ctp 92 Ne
7-13

23 Hewmerainel. biiaroponssie rassl IT 17, ctp 95 Ne
4-7

24 Kucnotsl HeopraHu4ueckue 1 OpraHu4ecKkue IT 18,ctp 5-7

25 OcHOBaHUsI HEOPTAaHUYECKUE U OPraHUYECKHE IT 19, cTtp 102 Ne
4-7

26 AMpoTepHbIe COETUHEHNSI HEOPTaHMYECKUE U OpraHuveCcKHe I120,cTp106 Ne 4




27

Conu

IT21, ctp 109 Ne
4,5,6

28 [TpakTrueckas padora Ne 2. Pemenne sxcniepuMeHTaIbHBIX 3371a4 | Ctp 109 Ne 7.8
1o Teme «BeniecTBa U uX CBOMCTBaY
29 [ToBTOpEHUE 1 000OIICHHE TEMBI Crtp 110 Ne
13,14,15
30 KonTponbsHas paborta Ne 3 «BermecTBa u ux CBOMCTBa» Ctp 110 Ne 9
Tema 4. Xumus u coBpeMeHHOE 0011ecTBO (3 )
31 Xumnueckas TexHoaorus. [Ipon3BoacTBo aMMHuaKa ¥ METaHOJIA I122,ctp 116 Ne
2-4
32 XuMHUYecKasi TPaMOTHOCTh KaK KOMIIOHEHT O0ILEeH KyabTyphl I123,ctpl121 Ne
YeloBeKa 1-6
33 [ToBTOpenue u 0606mmenue kypca. [lonBenenue nroros yueonoro | Ctp 121 Ne7-10

roga
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