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MNOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamMmMa o XMMUHM Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus pazpaboraHa Ha
ocHoBe ®DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 obpasoBanuu B Poccuiickoit
Oenepauun», TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS 00pa30BaTEIbHOW MPOTPaMMBbI CPETHETO
obmero oOpazoBaHMsl, HpeAcTaBiIeHHbIX B dDeaepalbHOM TOCYJAapCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenomaBaHusi ydeOHOTO TmpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX  opranmsauusix  Poccuiickoir  dexepanmu, peaqu3ylOIUX  OCHOBHBIE
o0Opa3oBaTeNnbHbIe MPOTPAMMBI, U OCHOBHBIX MOJOXXKeHUN «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

XuMusg Ha ypoBHE yriayOiaEHHOrO M3Y4YeHHS 3aHMMaeT Ba)XXHOE MECTO B CHCTEMeE
€CTeCTBCHHO-Hay4HOro oOpaszoBanus ydammxcs 10-11 kmaccoB. WM3yuenue mnpenmera,
peasiuzyemMoe B yciaoBusX quddepeHIupoBaHHOT0, MPOGUILHOr0 00yUeHus, MPU3BAaHO 00ECIICYHUTh
0011e00pa3oBaTeNbHYI0 U OOMICKYJIbTYPHYIO MOATOTOBKY BBIITYCKHHKOB IIKOJBI, HEOOXOAUMYIO
JUIS aJanTalMd HUX K OBICTPO MEHSIOUIUMCS YCJIOBHMSIM >KM3HM B COIMYME, a TaKXke IS
MPOJOIDKEHHUsT 00yUeHHsI B OpraHM3alusAX MPOPECCHOHATHLHOTO 00pa30BaHMsI, B KOTOPBIX XUMHUS
SIBJIICTCSL OJTHOM U3 MPUOPUTETHBIX TUCIUTUINH.

B mporpaMMe mo XuMHUM Ha3HAYCHHE TpeaMeTa «XHMHS» IOIy9aeT TOIPOOHYIO
MHTEPHOpPETAlMi0 B COOTBETCTBUM C OCHOBomojararomumu noyoxenusmu Proc COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COJEepKaHUs, Pe3yIbTaTOB OOyueHHs] U TpeOOBaHUI K YPOBHIO
MOATOTOBKH  BBIMMYCKHUKOB. CBUIETENILCTBOM TOMY SBJISIIOTCS  CIEAYIOIIUE BBIMOJHSAEMbIC
MPOrpaMMOi 10 XUMHH (PYHKIIUH:

¢ WHQOPMALMOHHO-METOAMYECKAs, peaIu3alus KOTOPOH oOOecleYnBaeT IOydYeHHe
MIPEJICTABJICHHUSI O IIEJsAX, COJACP)KAHHWM, OOIIEH CTpaTernu OOY4YCHHS, BOCIUTAHUS W Pa3BUTHUS
o0yJaroluxcs CpeiCTBaMHU MpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQus;

e OpraHM3alMOHHO-TUIAHUPYIOLIasi, KOTopas MpeaycMaTpUBaeT OIpeaesieHUe: MPUHIIUIIOB
CTPYKTYPUPOBAHUSI U TOCIEAOBATEIILHOCTH M3y4YeHMs] yueOHOTO Marepuasa, KOJIMYECTBEHHBIX U
KAueCTBEHHBIX €ro XapaKTEPHUCTUK; MOAXOJ0B K (OPMUPOBAHUIO COJIEPKATEIHHONW OCHOBBI
KOHTPOJISI M OIEHKH O0Opa30BaTEeNbHBIX JOCTHKEHUU OOyYaromuxcsi B paMKaX MTOTOBOU
aTTectanuu B (opMe €IMHOTO TOCYJapCTBEHHOTO dK3aMeHa M0 XHUMHUH.

[Iporpamma my1st yriryOJIEHHOTO U3yYESHUS] XUMUM:

e YCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpKaHHE, 00sA3aTeIbHOE JJIS U3yUEHUs B
pamKax OTHEeNbHBIX Mpoduieil, mpeaycMaTpuBaeT paclpefesieHue U CTPYKTYpUPOBAHUE €ro IO
KJIaccaM, OCHOBHBIM COJIEp>KaTeJIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e aéT MpUMEpPHOE paclpeneieHre y4eOHOrO BPEMEHM, PEKOMEHYEeMOro JUIsl U3y4eHUs
OTJIENBbHBIX TEM;

e TpeljaraeT MPUMEPHYIO MOCIEI0BATEIBHOCTh U3YUCHHs y4eOHOTr0 MaTepuana ¢ y4éToM
JIOTUKHU TIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CH;

e naéT METOAMYECKYI0 HWHTEpIpeTaluio IeJed W 3aJad HM3yuyeHus I[peaMera Ha
yrIyONnEéHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEIHEro OOIIEero
o0Opa3oBaHMs, COAECPKATEILHON XapaKTEepUCTUKU IIAHUPYEMbIX Pe3yIbTaTOB OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MpPOTpaMMBbl CPEIHETO OO0IIEero O0O0pa3oBaHMs (JIUYHOCTHBIX, METANPEIMETHBIX,
MPEAMETHBIX), a TakKKe C Y4YETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHBIX JEUCTBUI
00yyYaroIerocst o OCBOCHUIO COJIEpKAHUs MPEIMETA.

[To Bcem Ha3BaHHBIM IMO3UIIMSAM B IIpOrpamMMe 10 XUMUH TIPETyCMOTPEeHA TPEEMCTBEHHOCTh
¢ o0yueHHeM XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs. 3a mMpeeiaMu yCTaHOBICHHOMN
MPOrpaMMoOil Mo XUMHUU 00fA3aTeNbHON (MHBApHAHTHOM) COCTABISIOMIEH COJEep)KaHUs yueOHOro
npenMera «XUMHUS» OCTaETCS BO3MOXKHOCTH BBIOOpA €ro BapHUaTUBHOM COCTaBIISIIOIICH, KOTOpas
JIOJKHA OTPENENATHCS B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOTrO Mpoduiist o0yueHusl.

B coorBerctBuM c KoHuentyanbHbIMU TojoxkeHusMu PI'OC COO o HazHaueHUU
MpeAMETOB 0a30BOT0 M YIUIYOJIEHHOTO YpOBHEH B cucTeMe Mud@epeHIIMPOBaHHOTO OOyYCHHS Ha
YpOBHE CpeAHEro 00Iero o0pa3oBaHus XM HAa YPOBHE yTiayOIEHHOTO M3ydeHHUsl HApaBIeH Ha



peanu3aIio MPEeeMCTBEHHOCTH € MOCIEAYIONIMM 3TArloM MOJyYeHHsI XUMUYECKOT0 00pa30BaHus B
paMKax HM3y4eHHs CIELUAIbHBIX €CTECTBEHHO-HAYUYHBIX M XMMHUYECKMX IUCLUIUIMH B BY3aX H
OpraHu3alMsIX CpelHero NmpogeccHuOHaIbLHOrO oOpa3oBaHus. B 3Toil CBsI3M M3ydeHHe NHpeaMera
«XUMUS» OPUEHTHPOBAHO NPEUMYILIECTBEHHO Ha paclIMpeHHe M YIIIyOJeHue TeOopeTUYecKOH U
MPAKTUYECKON MOJITOTOBKH O0YYaIONINXCsl, BBIOPABIIMX ONPENEIEHHBINA MPOpUIb 00y4eHus, B TOM
quciae ¢ NepCHeKTUBONW IMOCIEAYIOEro MOJIy4YeHUs] XUMHUYECKOro oOpa3oBaHUs B OpraHU3aLMsIX
npodeccuoHanbHoro oOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanuii ®I'OC COO «
IUIAHUPYEMBIM pe3yJIbTaTaM OCBOEHUsS (enepaabHOi 00pa30BaTeIbHONW HPOrpaMMbl CPEIHEro
obmiero oOpa3oBaHUs U3ydyeHHE IpeaMmeTra «XHMHUsS» OPUEHTHPOBAHO TAK)KE Ha pEIIeHUE 3aaay
BOCIIUTAHUsI W  COLMAIBHOTO pa3BUTHA  oOydarommxcs, Ha (GOpPMHpPOBaHHUE Yy  HHX
OOIIEMHTEIUIEKTyalIbHBIX YMEHUI, YMEHHUM paluoHanau3aluuyd y4eOHOro Tpyda M 0O0OOMIEHHBIX
CIIOCOOOB JESITEIBHOCTH, UMEIOIIUX MEKIUCIUIUTMHAPHBIA, HAIIPEIMETHBIA XapaKkTep.

CocraBisromiuMu  npeaMera «XHUMUS» Ha ypOBHE YIIyOIEHHOTO M3Yy4EHUS SBISIOTCS
yrnyonénnuele Kypesl — «Opranuueckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OIpeJIeJIEHUN TOJXOJ0B K OTOOpY M CTPYKTYpHOM OpraHM3allMM COAEP)KaHUS ITUX KypCOB B
IIporpaMMe Mo XUMHH 3a OCHOBY HpHHATHI nosiokeHuss ®I'OC COO o paznuumsx 0a3oBoro u
yri1yOJa€HHOTO YpOBHEH H3ydeHus MpeaMeTa.

OcHOBY cozepxxkanusi KypcoB «Opranudeckas xumus» U «OOmas u HeopraHudeckas
XMMHSD» COCTaBJIAET COBOKYIHOCTh HPEIMETHBIX 3HAHUM M yMEHHH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUS HIpeaMeTa. JTa CHUCTeMa 3HAHUU I0JIydaeT OINpeAesIEHHOE TEOpETUUYECKOe
JIONIOJTHEHHE,  IO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OONbLIMM  00BEM
¢dakTonormueckoro marepuana. Tak, Ha yriyOJEHHOM YpPOBHE M3YyYeHHUS MpeaMmera obecredeHa
BO3MOKHOCTh 3HAUUTEIBHOIO YBEIHUEHHsI 00bEMA 3HAHUI O XUMHUYECKUX 3JIEMEHTaX U CBOMCTBAX
UX COEJUHEHU Ha OCHOBE pacIIMpEeHMs] U YIiyOJIeHHs NPEICTABIEHUN O CTPOCHUM BEIIECTBA,
XMMUYECKOH CBSI3M U 3aKOHOMEPHOCTSIX IMPOTEKAHUS peaKkluil, pacCMaTpUBaeMbIX C TOUKU 3PEHUS
XUMHUYECKON KMHETHKU U TepMoAuMHaMHMKHU. M3ydyeHue nepuoauueckoro 3akoHa u Ilepuoanueckoi
CHCTEMBbl XHMHYECKHUX JJIEMEHTOB 0a3MpyeTcsi Ha COBPEMEHHBIX KBaHTOBOMEXAaHHYECKHUX
MPE/ICTAaBICHUSIX O CTPOEHUM aromMa. XHMHUYecKas CBSI3b OOBSACHAETCS C TOUYKH 3pEHUus
SHEpPreTUYeCKUX H3MEHEHMH npu e€ oO0pa3oBaHMM U pa3pylleHHM, a TaKKe C TOYKHM 3PEHUs
MexaHu3MoB e€ oOpa3oBaHus. I3yueHue THUNOB peakUuid JOMOJHSETCS (QOpPMHUPOBAHUEM
NPEJCTaBICHUNA 00 SJIEKTPOXUMHUECKMX IPOLECccax M AJIEKTPOJIM3€ pacIlaBOB M PacTBOPOB
BeuiecTB. B Kypce OpraHuyeckoil XuUMUM TpU PACCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH
COeMHEHUIl ynensercss oco0oe BHUMaHHE BONpPOcaM 00 3IEKTPOHHBIX 3(]dexTax, 0 B3aUMHOM
BJIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuil.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJEpKaHUE KYypCOB XUMHUH YIIyOJIEHHOTO YpOBHS
M3Y4YEeHMsI JJIs KIacCOB OIpeneaEHHOro npoduis (rIaBHbIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep
JIONIOJTHEHUH K oOIIel cucTeMe MpeIMETHBIX 3HAHMN) OKa3bIBAIOT BIUSHUE CMEXKHbIE MPEAMETHI.
Tax, HanpuMep, B COAEpKaHUU MPEAMETa JUIsl KJIACCOB XMMHUKO-(U3HUECKOro npoduis Gosbiioe
3HaYeHHe OyAyT HMMEThb 3JIEMEHTHl y4yeOHOro marepuana mo obmed xumuu. [lpum u3yuyeHun
nperMeTa B JJaHHOM CiIy4yae aKIeHT OyJeT clelaH Ha OOIIHOCTh METOJIOB MO3HaHMS, OOLIHOCTh
3aKOHOB U TE€OpHUIl B XUMUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIEKYJIIpHast TEOpHs B
(u3MKe), 3aKOHbI COXpPAHEHUS MacChl M DSHEPIrUH, 3aKOHbl TEPMOJUHAMHKH, DSJIEKTPOJIHN3a,
IIPEJICTABICHNS O CTPOCHUH BELLECTB U IPYTOE.

B 10 xe BpeMs B coliep:kaHUU IpeaMeTa AJis KJIacCOB XMMHUKO-OMOIOTHYECKOTO MPOQUIIs
OonpIIMI yZenbHBIA Bec OyJeT MMEeTh OpraHumyeckas XuMmus. B 3Tom ciyuae mpemocTaBisieTcs
BO3MOXXHOCTh JJisi 60siee 00CTOSITENbHOTO PAacCMOTPEHUSI XMMUYECKOW OpraHU3aluu KJIETKH Kak
OMOJIOTUYECKON CUCTEMbI, B COCTaB KOTOPOM BXOIAT, K MPUMEpPy, TaKue CTPYKTYpHbBIE
KOMITOHEHTBHI, KaK JIMMUIbI, OENIKH, YTIJIEBOAbI, HyKIEUHOBbIE KUCIOTHI U Apyrue. [lpu atom 3HaHus
O COCTaB€ M CBOMICTBaxX MNPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIyXaT
OCHOBOI JIJIs1 U3y4€HUS CYLTHOCTHU IPOLECCOB (DOTOCHHTE3A, ABIXAHUSI, TUIIEBAPEHUSI.

B mane ¢opmupoBaHHsS OCHOB HayYyHOIO MHPOBO33PEHHUS, OCBOCHHS OOILICHAYyUHBIX
METOZIOB TO3HAHUS U OIBbITA MPAKTHUYECKOIO NMPUMEHEHUS] HAay4yHBIX 3HAHUM M3ydeHHe IpeaMera
«XuMus» Ha YrIyOJNEHHOM YPOBHE OCHOBAaHO Ha MEXIIPEAMETHBIX CBS3AX C Y4eOHBIMHU



npeaMeTaMu, BXOJSIIMMHU B COCTaB MpEeAMETHBIX oOnacteil « EcTeCTBEHHO-HAy4YHBIE MPEIAMETHI,
«Marematuka u nHpopMaTukay U «PyCCKUM A3BIK U IUTEPATYPay.

[Tpn u3yuyenun y4eOHOTO mpeaMera «XHUMHsS» Ha YIIyOJIEHHOM YpOBHE Takxke, Kak Ha
YpPOBHE OCHOBHOTO M cpefaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadei
MEPBOCTEIICHHONW 3HAYMMOCTU SBISETCA (POPMHUpPOBAHHME OCHOB HAayKH XHMHUHM Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM AESITEIIBHOCTH YEIOBEKA U OJJHOTO U3 KOMIIOHEHTOB
MHUpPOBOW KyJbTYphl. Pemienne 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE HM3Y4YEHHs NpeaMera
MpEeANoJaraeT peaaIn3almio TaKuX Leel, Kak:

e (QopmupoBaHUE MPEJICTABICHUI: O MaTEPUATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTHU SIBJICHUI MPUPOABI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HayK U €€ BeAylIeil
poiiu B 00ecreyeHNH yCTOMYMBOIO Pa3BUTHUS YEIOBEUYECTBA: B PELICHUH MPOOJIEM SKOJIOTMYECKOH,
SHEPreTUYECKON M MUIIEBON 0€30MaCHOCTH, B Pa3BUTHH MEAULIMHBI, CO3/IaHIMH HOBBIX MAaTEPUAIOB,
HOBBIX HCTOYHMKOB OJHEpPruHM, B OOECHEUYEHUWU pPAlMOHAIBHOIO MPHUPOJIONOIL30BaHUSA, B
(GbOopMHpPOBAaHUN MHUPOBO33PEHUS] M OOWICH KyJIbTYpbl YENOBEKa, a TaKXKe OSKOJIOTHYECKH
000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cpelie;

® OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XHMHYECKOM COCTaBISAIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHUpa: (YHIAMEHTAJIbHBIX MOHATHH, 3aKOHOB M TEOPUM XUMHH,
COBPEMEHHBIX NPEICTABICHUM O CTPOCHUM BEIIECTBA HAa Pa3HbIX YPOBHSIX — ATOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJMOJEKYJSIPHOM, O TEPMOJMHAMUYECKMX M KHUHETUYECKUX 3aKOHOMEPHOCTSIX
MIPOTEKAaHUs XUMHUYECKHX pPEaKlMi, O XUMUYECKOM pPaBHOBECHUH, PACTBOpPaX U JIUCIEPCHBIX
CUCTEMaX, 00 00IKX HAYYHBIX IPUHIUIAX XUMUUYECKOTO MPOU3BOICTBA;

e (opmMupoBaHue Yy OOYyYalOIUXCS OCO3HAHHOTO TIOHMMAaHHA BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HAHUH i1 OOBACHEHHUS KIIOYEBBIX HIEH M TpoOJieM COBPEMEHHOM
XUMHH, 711 OOBSICHEHMS] M NPOTHO3UPOBAHMS SIBICHHMM, HMEIOLIUX €CTECTBEHHO-HAYUYHYIO
MPUPOAY; TPAMOTHOTO pEIIeHHUsl MPOOJIEeM, CBSI3aHHBIX C XMMHEW, MPOTHO3UPOBAHUS, aHAU3A U
OLIEHKU C TO3HMIMK IKOJOTHYECKOW O0e30MacHOCTH MOCIEICTBHI OBITOBOW M MPOU3BOICTBEHHOMN
JEATEIBHOCTH YEJIOBEKA, CBA3AaHHOM C XHMMHYECKUM IPOU3BOJCTBOM, HCIOJIB30BAaHUEM U
nepepaboTKON BEIECTB;

e yruyOjeHue NpPeACTaBICHUNH O HAy4YHBIX METOJaxX II03HaHUS, HEOOXOIUMBIX s
pUOOPETEHUs] YMEHUI OPUEHTUPOBATHCS B MHUpE BEIIECTB U OOBSCHEHUS XMMHUYECKHX SIBJICHUH,
MMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOH 1E€ATEIbHOCTH U MIOBCEAHEBHON KU3HU.

B muane peanuzanuyM nepBOOYEpPENHBIX BOCHUTATENbHBIX M Pa3BUBAOMIMX  (DYHKIHI
LIEJIOCTHOM CHUCTEMBI CpeIHEero oOmiero oOpa3oBaHMs TNPH HM3YyUEHUHU Mpeamera «XUMHUs» Ha
yriIyOJn€HHOM YPOBHE 0COOYIO aKTyaJbHOCTh IPUOOPETAIOT TaKHeE LENU U 3a]1auH, Kak:

e BocnuTaHue YOeXJIEHHOCTM B IIO3HABAEMOCTH SBJIIEHUI TPHUPOJIBI, YBaXEHHUS K
MpoLIECCY TBOpPUECTBA B O0OJACTH TEOPETUYECKUX M TPUKIAJHBIX HCCIEOBAaHUN B XHUMHH,
(dbopMHpOBaHKHE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH;

®  pa3BUTHE MOTHMBALMM K OOyUEHHIO M TO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTaHHUIO HA OCHOBE YCBOEHHUS 00II€4eIOBEYECKIX IEHHOCTEH;

e pa3BUTHE TIO3HABATENbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX U  TBOPYECKHX
ciocoOHocTe  oOywaromuxcs, (OpMUpPOBaHME Y HHUX CO3HATEIBHOTO  OTHOUIEHHS K
caM000pa30BaHUIO U HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO yCIEIIHONW NMpodeccHOHAIbHON U
OOIIIECTBEHHOH JesITeIbHOCTH, OTBETCTBEHHOI'O OTHOUIEHHUSI K CBOEMY 3/I0pPOBBIO U MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

e (QopmupoBaHHe yMEHHIl W HAaBBIKOB Pa3yMHOrO MPHPOAONOIL30BaHUS, pa3BUTHE
OKOJIOTUYECKONW KYJbTYphl, TPHOOpETEeHHE OmbITa OOIIECTBEHHO-TIONE3HON HIKOJIOTHYECKON
NESATEIBHOCTH.

CBSI3b C PABOYEHN ITPOT'PAMMOM BOCITUTAHUS ITKOJIBI

Peanuzanuss BocIMTaTENbHOIO MOTEHLMANA YPOKOB XMMHUHU (YpOUHOM JESATENIBHOCTH,
ayJIMTOPHBIX 3aHATUHN B paMKaX MaKCUMaJIbHO JAOMyCTUMOM Y4eOHOM Harpy3Ku) MpeaycMaTprBaeT:

- MAKCUMaJIbHOE MCIOJIb30BaHNE BOCIIUTATEIbHBIX BOZMOXXHOCTEN COEPKAHUSI YPOKOB AJIs
dbopmupoBaHUA y OOYYaIOUIMXCS POCCHHCKUX TPAJUIMOHHBIX JIYXOBHO-HPABCTBEHHBIX U



COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUMCKOTO0 NCTOPUYECKOTO CO3HAHUSI HA OCHOBE MUCTOPUYECKOTO
IIPOCBEILEHHS]; MOAOOpP COOTBETCTBYIOLIETO COAEP)KAHUS YPOKOB, 3aJaHUil, BCIOMOTaTeIbHbBIX
MaTepHasioB, MPOOJIEMHBIX CUTYalMi Il 00CYKIICHHIA;

- BKJIIOYEHHE B COZEP)KaHUE YPOKOB LIE€JEBBIX OPUEHTUPOB PE3YJIbTaTOB BOCIMTAHUS, UX
y4eT B OIIPEEICHUH BOCIIUTATENIbHBIX 33/1a4 YPOKOB, 3aHATUI;

- BBIOOp METOJI0B, METOJUK, TEXHOJIOTUH, OKa3bIBAIOLIMX BOCIUTATEIbHOE BO3JIEHCTBHE HA
JUYHOCTh B COOTBETCTBUM C BOCHHUTATEIbHBIM HJEAJIOM, LEIbI0O M 33JadyaMd BOCIMTAHMA,
LIEJIEBBIMA OPUEHTUpPAMHU PE3YyJIbTATOB BOCIUTAHMS; pPEANTMU3ALUI0 MPUOPUTETAa BOCIUTAHHUS B
y4eOHOH J1eTeIbHOCTH;

- MPUBJICYCHNE BHUMAHMS OOYYAIOIIUXCS K IIEHHOCTHOMY aCIeKTy HM3Yy4aeMbIX Ha YPOKax
IIPEIMETOB, SIBJICHUN U COOBITUIN, MHULIMUPOBAHUE OOCYXEHHUH, BBICKA3bIBAHUN CBOEr0 MHEHHS,
BBIPAOOTKHU CBOETO JJMYHOCTHOTO OTHOIICHHS K U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JTUIIAM;

- I[pUMEHEHHE WHTEpaKTUBHBIX (opM yueOHOH paboThl — MHTEIJIEKTYalbHBIX,
CTUMYJMPYIOUIMX I[TO3HABAaTEJIbHYI0O MOTHBALMIO, HUIPOBBIX METOAMK, MAMCKYCCUM, JArOIIMUX
BO3MOKHOCTb IIPUOOPECTH OIBIT BEIEHUSI KOHCTPYKTHUBHOI'O AUAJIOra; IPyNIOBON paboThl, KOTOpast
YYUT CTPOUTH OTHOILEHUS U JIEHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET Pa3BUTUIO KPUTHYECKOIO
MBILICHHUS;

- moOyXaeHne oOydJaroumxcsi coOJI0AaTh HOPMBI TOBEICHHS, NpaBWia OOIIEHHUS CO
CBEpCTHMKAMM M MEJAaroruyecKMMM pabOTHHKaMM, COOTBETCTBYIOLIME YKJIaay  UIKOJIBI,
YCTaHOBIICHHUE U TIOJICPXKKY T00pokKeIaTeabHOl atMmochepsr;

- OpraHU3alMi0 HACTABHUYECTBA MOTMBHMPOBAHHBIX U 3PYIUPOBAHHBIX OOYyYarolIUXCs HaJ
HEYCIIEBAIOIIMMU  OJIHOKJIAaCCHMKaMH, B TOM 4YHClI€ C OCOObIMH  00pa3oBaTeIbHBIMU
NOTPeOHOCTAMH, JAIOLIEro OOydyaroIMMCS COLMAJbHO 3HAUYUMBIA ONBIT COTPYJIHUYECTBA U
B3aMMHOM ITOMOIIIH;

- VHULUUPOBAHME U MOJJIEPKKY MHCCIEIOBATEIbCKON AeATeNbHOCTH O00ydaronmxcs,
IUIAHUPOBAaHUE U BBINOJIHEHUE HWHAWBUIYAJIbHBIX W TPYIIOBBIX IPOEKTOB BOCHUTATEIbHON
HaIPaBJIEHHOCTH.

PesynbpTaThl enuHCTBa Y4eOHON M BOCHUTATEIBHOM JESTENBHOCTH OTPAXXEHBI B pasfelie
paboueil mporpamMmbl «JIMYHOCTHBIE pe3ynbTaThl HW3y4EHHUS Y4EeOHOro Ipeamera «XuUMHs» Ha
YPOBHE CpeTHEr0 0011eT0 00pa30BaHUM.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS1» B YHEBHOM IIJIAHE

Ha ypoBHe cpennero oOrero odpazoBaHusi «XUMUsD» SBISETCA 005S3aTEIbHBIM y4€OHBIM
MIPEIMETOM, KOTOPBII BXOJIUT B COCTaB IpeAMETHON o0nacTi «EcTecTBeHHOHAYYHBIE IPEMETHD».

Cpox ocBoenus paboueit nporpammsl: 10-11 knaccsl, 2 roga

KosngecTBo yacoB B yueOHOM IIaHe Ha u3ydyeHue npeamera (33-34 yueOHble Heeln)

Kmacc KonmuecTBO wacoB B HENIETIO KonmuectBO 9acos B roj
10 xmacc 3 102
11 xnacc 3 99
Bcero 201




COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAueHHE OPraHUYECKOW XWMHUH, MPEACTaBICHHE O MHOrooOpasuu
OpPraHUYECKUX COECIMHEHUM.

DONEKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS.
BanenTHble BO3MOXKHOCTU aroMma yriepoia. XUMHUYECKas CBA3b B OPraHMYECKUX COEIUHEHUSX.
Tunsl rubpuauzay aTOMHBIX opOuTanei yriepojga. MexaHu3Mbl 00Opa3oBaHHs KOBaJCHTHOMN
cBsi3U (OOMEHHBIH M JTOHOPHO-aKLENTOPHBIH). THUITBI TepeKphIBaHUS aTOMHBIX OpOHTaNeH, G- U T-
cBs3u. OpuHapHas, JBOWHas W TpoWHas CBsA3b. CHocoObl pa3ppiBa CBSA3€H B MOJEKyJax
OpraHnyecKux BemecTB. [loHaTHE 0 CBOOOTHOM panuKale, Hykieoduiie u dneKkrpodue.

Teopust crTpoeHuss opraHuyeckux coeauHeHudd A.M. bByrtnepoBa U cOBpeMeHHbIE
MIPEJICTABICHUSI O CTPYKTYype MOJIEKYJ. 3HAUE€HUE TEOPUM CTPOCHUS OPraHUYECKUX COEAMHEHUU.
Monekynsipuble U cTpyKTypHble (Qopmyinbl. CTpyKTypHble (GOPMYINBI Pa3iIHYHBIX BUJOB:
pa3BépHyTasd, COKpaul€HHas, CckejeTHas. M3omepusa. Buael wusomepum:  CTpyKTypHas,
MPOCTPAHCTBEHHAsA. DJEKTPOHHBIE A((EKThl B  MOJEKYJNIaxX OpPraHUYECKUX  COCAMHEHUMN
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBienue o kinaccuUKaMK OpraHUYEcKUX BeulecTB. [loHsTHE O (PYHKIIMOHATHHON
rpynne. ['omonorusa. I'omonoruueckue psiabl. CucremMarudeckass HOMEHKJIATypa OpraHM4eCKHX
coequnenuii (IUPAC) u TpuBuangbHble HA3BaHUS OTIIEIBHBIX MPEACTABUTEICH.

OcobenHoctTn W KiIaccHPUKamMs  OpraHMYecKux  peaknuid.  OKUCIUTENhHO-
BOCCTAHOBUTEJIBHBIE PEAKI[UU B OPTaHUYECKON XHUMUH.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX MPEBpAILIECHUN: O3HAKOMIIEHUE C
o0pa3llaMu OpraHMYeCKUX BEIIECTB M MaTepualaMd Ha HUX OCHOBE, ONBITHl MO MPEBPAILCHHIO
OpPraHMYECKUX BEIIECTB IPU HarpeBaHuu (TU1aBjIeHUe, 0OYTJIMBAHUE U TOPEHHE), KOHCTPYHUPOBAaHUE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuii psj aiakaHoB, oOmas (opmysa, HOMEHKIATypa U HM30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKaHOB, SP -THOPUIM3AIMSA ATOMHBIX
opbOutaneit yriepoaa, 6-cBs3b. OuU3nueckue CBOMCTBA aIKaHOB.

XVMHYECKHE CBOMCTBA allKaHOB: peaKLUU 3aMELIEHUs, U30MEpHU3allUU, AETUAPUPOBAHMUS,
LUKJIN3al1U, TUPOJIA3a, KPEKUHTa, TopeHus. [IpencraBieHre o MexaHu3Me peakliuid pauKaJIbHOTO
3aMeIeHUs.

Haxoxnenue B npupojae. CriocoObl MOMyYeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankansl. O6mas ¢opmysna, HOMEHKIaTypa U u3oMmepus. OCOOEHHOCTH CTPOEHUS U
XMMHAYECKHX CBOWCTB MajblX (IUKJIONPONAH, IMKJIOOyTaH) M OOBIYHBIX (LMKJIONEHTaH,
LUKJIOTE€KCaH) IUKI0anKaHOB. CriocoObl MOTyYeHHs U IPUMEHEHHE [TUKII0ATIKaHOB.

Anxensl. 'omonoruyeckuii psj alnkeHoB, o0mas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT aIKEeHOB, SP>-THOPUIN3aIMs aTOMHEIX OpOHTalIel yrieposa,
o- U m-cBs3u. CTpyKTypHas U reomerpudeckas (Luc-TpaHc-) uzomepus. dusnueckue CBONCTBA
aIKeHOB. XMMHYECKHE CBOMICTBa: peakluu MPUCOECTUHEHUS, 3aMELIEHUS B O-MOJIOKEHUE Mpu
JBOMHOM CBsI3U, NoJIMMepHu3auuu u okuciaeHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO CBs3b. CIOCOOBI MOTY4YeHHs U TPUMEHEHUE AJIKEHOB.

ATKagueHBl. Knaccudpukanus aJIKaINEHOB (conpsikEHHBIE, U30JIMPOBaHHBIE,
Kymyaupogantvle). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHSI M XMMHUYECKUX CBOMCTB COMPSIKEHHBIX
I1eHoB, 1,2- u 1,4-npucoenunenue. [lonumepuzanus conpspk€HHBIX TUeHOB. CrIocoObl MOTyYeHUs
Y IPUMEHEHUE aJIKa/INEeHOB.

Anxunbl. ['oMonorndeckuil psia aakuHOB, oOmiast ¢GopMmysa, HOMEHKIATypa U H30Mepusl.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKHHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneit yriepona. Du3MYECKHE CBOWCTBA aJKWHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU



IIPUCOEAVHEHNS], AUMEpPU3allMl U TPUMEpHU3aluM, OKUCIEeHHA. KUCIOTHBIE CBOWCTBA AlKHHOB,
MMEIOIIMX KOHIIEBYIO TPOMHYIO CBs3b. KadecTBEHHBIE peaklUu Ha TPOHWHYIO CBs3b. CIOCOOBI
II0JIy4Y€HHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoaopoabl (apensl). ['omonoruueckuii psa apeHos, obmas Gopmyia,
HOMEHKJIATYpa M HM30MEpHs. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbI OEH30Ia.
@dusnyeckue CBOMCTBA apeHOB. XHUMHUYECKHE CBOICTBa O€H30Ja M €ro TOMOJIOTOB: pPeaKIuu
3aMelIeHus B OCH30JbHOM KOJIBIIE M YIJIEBOJOPOJHOM pajauKaie, PEeaklud MPUCOCTUHEHNS,
OKHcCIJIeHHe romosoro 6ensona. [IpencraBienre o0 OpUEHTUPYIOIIEM JIEHCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MPUMEPE ANKHIbHBIX PaJUKAIIOB, KApOOKCUIBHOMN, THAPOKCUILHON, aMIHO-
U HUTPOTPYIIBI, aTOMOB rajoreHoB. (OCOOEHHOCTH XHMMHUYECKHX CBOWMCTB  CTHUpOJIA.
[Monumepuzanus ctuposa. CriocoObl MOMyUeHUs: U MPUMEHEHHE apOMATUYECKUX YIIIEBOJIOPOIOB.

[Mpuponusrii ra3. Ilomythueie HedTsanbie razel. Hedtp u e€ mpomcxoxxaenue. KameHHBbIH
yroib WU TOPOAYKTHl ero mnepepabotku. CrocoObl mnepepaboTKu HEePTH: IMEepPeroHka, KPEeKUHT
(TepMHUYECKH, KaTalIuTHUeCKui), pudopmuHr, nuposus. IlpoaykTsl mepepaboOTKu HePTH, HX
MPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

['enernyeckas cBsI3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DONEKTPOHHOE CTPOCHHE TaJOreHIPOM3BOAHBIX YIJIEBOJAOPOIOB. Peakuuu 3amerieHus
rajloreHa Ha THUJPOKCOIPYyHIy, HUTPOrpYIIy, LUAHOTpyHIy, amMuHOrpynmy. JlefictBue Ha
TaJIOTEHIIPOM3BOJIHBIE  BOJHOTO W CIOHUPTOBOrO  pactBopa  mmiénoun. BzaumopeiicTBue
JUTaJoOreHaJIkaHOB C MarHueM M IuHKOM. [loHsTHEe O MeTajulIoOpraHMyYecKux COEIUHEHUSX.
Hcnonb30BaHue TajJoreHNPOU3BOAHBIX YIIEBOJOPOAOB B OBITY, TEXHUKE M TMPU CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3yUeHUs BEIIECTB W UX MPEeBpalleHUI: U3ydeHUe
(U3NYIECKUX CBOICTB YIIIEBOJOPOIOB (PaCTBOPUMOCTH), Ka4€CTBEHHBIX PEAKIMK YTIIEBOIOPOJIOB
pa3IMYHBIX KJiaccoB (oOeciBeuMBaHME OpOMHOW WM HWOJHOHM BOJbI, pacTBOpa MEpMaHraHaTa
KaJiusl, B3aMMOJICHCTBHE alleTUJICHA C aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kaduecTBeHHOE
oOHapy’KeHHe YIJiepo/ia U BOJOpOJa B OPraHWYECKUX BEIIECTBAX, MMOJyUyeHHE 3TUICHA U U3YYEeHUe
€ro CBOWCTB, O3HaKoMmyieHHe ¢ koyuekumsimMu «Hedtb» m «VYromwsy», ¢ oOpasmamu I1utacTmacc,
Kay4yKOB M PE3UHBI, MOJCIUPOBAHUE MOJEKYJ YIVIEBOAOPOJOB U TaJIOI€HIIPOU3BOIHBIX
YIJIEBOIOPOOB.

Kucaopoacoaep:xammue opranndecKkue CoeIMHeHHUs.

[IpenenbHble OnHOATOMHBIE CcHUPTHL. CTpoeHHE MOJEeKysl (Ha MpUMepe MeTaHoja U
sTaHona). 'omonornyeckuii psaa, obmas dopmysa, U30MepHs, HOMEHKIATypa U KiacCH(pUKaIUsL.
dusnyeckue CBOMCTBA MpEeAENbHBIX OJHOATOMHBIX CHUPTOB. BoJOpojaHbBIE CBSI3U MeEXIy
MOJIEKYJIAMH CIIUPTOB. XUMHUYECKHUE CBOMCTBA: PEAKLUU 3aMEIICHUs], JerHapaTaluu, OKUCICHHUS,
B3alMO/JICIICTBHE C OpPraHMYECKUMH M HEOpraHW4ecKMMH Kucioramu. KauecTBeHHas peakuus Ha
OJTHOATOMHBIE CHHUPTHL. JleHicTBHE 3TaHONAa W MeTaHOJa Ha OpraHu3M yesjoBeka. CrocoObl
MOJIy4YEHHUS U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpoctbie 3¢upbl, HOMEHKIaTypa U u3omMepusi. OCOOEHHOCTH (PU3NYECKUX U XUMHUYECKHUX
CBOMCTB.

MHOroaroMHble CHHUPTHl — S3TUICHIVIMKONIb W TIAUUEpUH. DuU3NuecKMe U XUMHUYECKUE
CBOMCTBA: pEaKIUU 3aMELIEHUs, B3aHUMOJCHCTBHE C OPraHUYeCKUMH W HEOPraHuYeCKUMHU
KHCJIOTaMH, KayeCTBEHHAsl peaklds Ha MHOroaToMHble cnupThl. lIpencraBieHue o MexaHU3Me
peaknuii Hykieo(uIpHOTO 3aMeneHus. JleficTBrue Ha opranu3M 4enoBeka. CriocoObl MOMyYeHus U
[IPUMEHEHHE MHOTOaTOMHBIX CIIUPTOB.

®enonr. CTpoeHUE MOJEKYJIBI, B3aUMHOE BIUSHUE THIPOKCOTPYMIBI M OEH30JBHOTO Spa.
@dusnueckue cBoicTBa (eHomna. OCOOEHHOCTH XUMHMUYECKHX CBOMCTB (enona. KauecTBeHHbIE
peaknuu Ha ¢enon. TokcuyHocTh (enona. CrmocoObl TOMyYeHHS W TpUMEHEeHHe (eHoa.
denonpopManbaeTUAHAS CMOJIA.

KapOonuibHble cOelMHEHUS — alNbJeruibl M KETOHBl. ODJIEKTPOHHOE CTPOECHHE
KapOOHWIBHOM Tpymnmbl. ['OMojoruueckue psaasl anbJIerdoB M KETOHOB, oOmmas Qopmyia,
U30MEpUs U HOMEHKJIaTypa. PU3nyeckue CBOMCTBA albJIErU0B U KETOHOB. XUMUYECKHE CBOMCTBA



IbJIETMIOB M KETOHOB: peakuuu MpucoequHeHus. OKHCIEHUE aJbAEeTU0B, KauyeCTBEHHBIE
peakuuu Ha anpaeruabl. CriocoObl MoMydyeHus: U MpUMEHEHHUE albAeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepuss u HOMeHKIaTypa. Du3MyecKue CBONCTBA OJHOOCHOBHBIX
MpeeNbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBSA3M MEXIY MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA, peakuus STepuUKaniu, peakiuu ¢ y4acTHeM
yTICBOJOPOAHOTO pagukana. (OCOOCHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL [loHsTHE O
MIPOU3BOJHBIX KAapOOHOBBIX KUCIOT — CIOXKHBIX 3upax. MHoOroodpazue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HENpPENENbHBIX M apOMATUYECKUX KapOOHOBBIX KHUCIOT, JUKApOOHOBBIX
KHUCJIOT, TUAPOKCHKApOOHOBBIX KHCHIOT. IlpencraButenn BhICIIMX  KapOOHOBBIX — KHUCIOT:
CTeapuHOBasi, MaJbMUTUHOBAs, OJECHHOBAsA, JUHONEBAA, JAUHONEeH08as KHUCIOThL. CrocoObl
MOJTyYCHHS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonornueckuit psan, odmas Qopmysna, u3oMepuss U HOMEHKIATypa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCION U LIEJOYHOU Cpee.

Kupsl. Ctpoenue, ¢puzndeckue U XUMUYECKHE CBOMCTBA XKUPOB: THAPOJIHU3 B KUCIOW U
menoyHoi cpene. OCOOCHHOCTH CBOWCTB KHPOB, COACPIKALINX OCTATKH HETPENETbHBIX JKUPHBIX
KHUCIIOT. JKUpbl B IPUPOJE.

MBpbUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTtepuctuka yrieBofoB. Kiaccuduxamus yriaeBonoB (MOHO-, OU- U
noyincaxapuapl). MoHocaxapuIbl: TJIOKO3a, (pykTo3a, Tajgakto3a, pubo3a, JIe30KCHpUO03a.
®u3nuecKue CBOMCTBA U HaxoXJeHue B npupoje. Porocunre3. XUMUYECKHUE CBOMCTBA IIFOKO3bI:
peaKkuuy C y4acTUEM CIUPTOBBIX U aJbJAECTUAHON TPYII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpOXKEHHE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HAUYEHHUE B KU3HENEATEIbHOCTH Opranu3Ma. J(ucaxapuasl: caxaposa,
MaibTO3a M JaKTo3a. BoccTraHaBinuBarolMe M HEBOCCTaHABJIMBANOIIME Jaucaxapuibl. [uaponus
nucaxapunioB. Haxoxaenue B mpupone u npuMeHeHue. [lonmmcaxapuipl: Kpaxmaj, TJIMKOT€H U
uemnono3a. CTpoeHue MakpoMOJIEKyJl Kpaxmaia, TIIMKOTeHa U 11eJuIi0103bl. Pu3nueckue cBOMCTBA
KpaxMmajia M LeJUTH0J03bl. XUMHUYECKHE CBOMCTBA Kpaxmalsa: TUApPOIN3, KaYECTBEHHAs] PEaKIUs C
nosioM. XMMHUYECKNE CBOMCTBA LIEJUIIONI03bl: THAPOIIN3, MOJydeHUue 3QUpoB 1eIt0n03bl. [loHsaTue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIEIK).

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEeHMsI BELIECTB M UX MPEBPALEHUIl: pacTBOPUMOCTD
Pa3IMYHBIX CIIUPTOB B BOJE, B3aMMOJEHCTBUE 3TAHONA C HATPUEM, OKHCIEHUE ATUIIOBOIO CIIMPTA B
albJIeru]l Ha pacKaji€HHON MEIHOM MPOBOJIOKE, OKUCIIEHNE 3TUIIOBOIO CHHUPTA JAUXPOMATOM Kajus
(BO3MOXXHO HCIIOJIb30BAaHHE BMJICOMATEpUANIOB), KayeCTBEHHBbIE pEaKLMU Ha aubAeruabl (c
ruapokcuaomM nuammuHcepedpa(l) u runpoxcunom meau(1l)), peakuus raunepuHa ¢ THIPOKCHIOM
meau(Il), xumuyeckue CBOWCTBAa pacTBOpa YKCYCHOW KHCIOTHI, B3aMMOJAEHCTBHE pacTBOpa
MIIOKO3bl ¢ rugpokcuaom  Menu(ll), B3zaumopeiicTBue Kpaxmaiga € HOJOM, pEIICHHE
AKCIIEPUMEHTANBHBIX 33/a4 1Mo TeMaM «ChupThl U QeHomb», «KapOoHoBbIE KHCIOTHI. ClI0XKHbBIE
3hupb».

A3oTcoaep:kamye OpraHnyecKne CoeINHEeHusl.

AMUHBI — OpraHM4ecKkue Npou3BoaHble aMMmuaka. Kiaccuduxkanus aMuHoB: anudpaTHiecKue
U apoMaTHueCcKHue; MEepBUYHbIC, BTOPHUUHBIE U TpeTuuyHble. CTpoeHue Mojekys, olmas dopmyna,
M30MepHus, HOMEHKJIaTypa W (U3HUYECKHE CBOWCTBA. XHMHYECKOE CBOMCTBA anupaTHuecKuX
aMHHOB: OCHOBHBIE CBOWCTBA, aJIKWJINPOBAHNE, B3aMOJIEHCTBHE NIEPBUYHBIX aMUHOB C a30THCTON
kucnotToi. Conu aIKMJIaMMOHHSL.

AHUIMH — IpEICTaBUTENIb aMMHOB apomaTthueckoro psaa. CtpoeHue aHuianHa. Bzanmuoe
BJIUSIHUE TPyNI aTOMOB B MoJieKysie aHwinHa. OcoOEHHOCTH XHMHUYECKUX CBOMCTB aHWIMHA.
KayectBenHble peakunu Ha aHWIMH. CIIOcOObI OMy4YeHUs U IPUMEHEHUE alu(paTHUECKUX aMUHOB.
[TonydyeHnue aHWIMHA U3 HUTPOOEH3071a.

AmunHokuciaotel. Homenkiatypa u nzomepus. OTaenbHble NPEACTABUTENN O.-AMUHOKHUCIIOT:
MIMIWH, aTaHuH. OU3nyecKue CBOMCTBA aMUHOKHCIOT. XUMUYECKUE CBOMCTBA aMUHOKHUCIOT Kak
aM(OTEpHBIX OPraHMYECKUX COCTUHEHUH, peakiys MOJMKOHIEHCALUU, 00pa3oBaHUE MENTUIHON
cBA3U. brnonornyeckoe 3HayeHne aMUHOKHUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.



Benku kak npupoaneie noaumepsl. [lepBudHas, BTOpUYHAS U TPETHYHAS CTPYKTYpa OCIIKOB.
XuMHYecKue cBOWCTBa OENKOB: THAPOIIN3, AeHATYpallls, KaYeCTBEHHbIE PEaKIIMK Ha OEIIKU.

DKcrepuMeHTabHbIE METO/IbI H3YyUCHHS BEUIECTB U UX MPEBPAIICHUI: paCTBOPEHHUE OEITKOB
B BOJE, JeHaTypanusi OCJIKOB TMpU HArpeBaHWHU, I[BETHbIE pEaKUUu Ha OeNKH, pelIeHue
HKCHEPUMEHTATBHBIX 3324 MO0 TeMaM «A3O0TCOAEp)KAIlMe OpPraHUYeCKUe COCIUHEHHUS» U
«Pacno3HaBaHue OpraHMYECKUX COCAMHEHUIY.

BbICOKOMOIEKYJISIPHBbIE COEIMHEHMS.

OcHOBHbIE TIOHATHUS XHMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH: MOHOMEp, MOJIUMED,
CTPYKTYypHOE 3BEHO, CTEIIEHb NOJUMEPU3ALINH, CPEIHSS MOJIeKyIapHas Macca. OCHOBHbBIE METO/IbI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSMHEHUI — OIMMEpHU3aLUs U MOJIUKOH/ICHCALIUSI.

[Tonmumepuble MaTepuanbl. [lnactMaccsl (MOMKUATUIICH, MOJUIIPONUIICH, TOJMBUHUIXIOPU,
MOJUCTUPOI, TOJTUMETHIMETaKpUIIAT, MOJUKApOOHATHI, MOMUATWICHTEpedTaNaT). YTUIn3auus u
nepepaboTKa MIacTuka.

OnactoMepbl:  HaTypaJlbHBIA  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIM, N30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KAaIPOH U JIaBCaH).

[Tonmmeps! cenuanbHOTO Ha3HaYeHHS (TE(IIOH, KEeBIap, dJIEKTPOMPOBOISIINE TTOTHUMEPHI,
OuopasyiaraeMble MOJTUMEPHI).

DKcreprMEeHTAbHBIE METOJbl M3YUYCHHSI BEIIECTB M WX NPEBPALICHUN: O3HAKOMIICHHE C
oOpa3naMu TMPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, TIJIACTMAacC, KaydyKOB, pEILICHUE
HKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHue mIacTMacc U BOJIOKOHY.

PacuérHrble 3amaumn.

Haxoxxnenne MonekynsipHOW (OpPMYIIBI OPraHUYEeCKOTO COCAMHEHUS 10 MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOISIIUX B €ro COCTaB, HAXOXICHHE MOJEKYJISIpHOU (OpMysbl OpraHMYECKOro
COoeIMHEHHS 10 Macce (00BEMY) MPOAYKTOB CrOpaHuUs, MO KOJIMYECTBY BEIIECTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIA HUCXOAHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYpPHOH (POPMYIIBI
OpPTaHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XUMHYECKHMX CBOWCTB WM CIIOCOOOB TOJYyYEHHS,
OIIpeJIeJIEHUE IO BBIX0/1a IPOAYKTa PEaKkIMK OT TEOPETUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexXmnpeIMETHBIX CBSI3eW MpU HM3YYEHUH opraHuyeckoil xumuu B 10 kimacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIh30BAHME KaK OOMIMX €CTECTBEHHO-HAyYHBIX TIOHSATHH, TaK W
MOHATHIA, TPUHSTHIX B OT/IEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTecTBEHHO-HAYYHBIE MIOHATHS: SBJICHHE, HAYYHBINA (DaKT, THTIOTE3a, TEOPHS, 3aKOH,
aHalM3, CHUHTEe3, KiIaccupuKalusg, HaONOJIeHHue, MU3MEpPEeHHe, OKCIEePUMEHT,  MOJEIb,
MO/ICIIUPOBAHUE.

®duszrka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTeTUIECKUI YPOBEHb,
BEIIECTBO, TeJO, 00BEM, arperaTHOE COCTOSIHWE BeEUIecTBa, (DM3MUYECKUE BEIWYHMHBI, €IHHUIIBI
U3MEpPEHUs, CKOPOCTb, HEPT U, Macca.

buonorus: kneTka, opraHus3M, dKOCHMCTeMa, Omocdepa, MeTabonu3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA W TeTepoTpOodHBI THUIl NUTaHUA, OpokeHHe, (POTOCHUHTE3, [bIXaHHE, OEIKH,
YTJICBOJIBI, JKUPBI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hble HCKOMaeMble, TOIUIUBO.

TexHOOTHsI: MHUIIEBbIe MPOIYKTHI, OCHOBBI PAIlMOHAIFHOTO MUTAHHS, MOIOIINE CPENICTBA,
MaTepuasbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX sifep. XUMHUECKUN 31eMeHT. M3oTonel. CTpoeHHe AJIEKTPOHHBIX
000JI04€K aTOMOB, KBAaHTOBBIE YHCIIa. DHEPreTUUECKUE YPOBHH U MOAYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccuukanus XuMHUECKUX DJIEMEHTOB (s-, P-, d-, f-anemenTsI). PacnipeneneHue 31eKTpOHOB O



aTOMHBIM OpOUTaNIsIM. DJIEKTPOHHBIE KOH(MUTYpaIlMM aTOMOB 3JIEMEHTOB IEPBOTO—4ETBEPTOTO
MEPUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHU, 3JIEKTPOHHbIE KOH(PUIYpalUd HOHOB.
DNEeKTPOOTPULIATETLHOCTD.

Ilepuonnueckuii 3axkoH u Ilepmonmueckas cucreMa XuMHUYecKHX daeMeHToB [[.M.
MenneneeBa. CBs3b MEpUOANUECKOTO 3akoHa U [leproanyueckoit cuCTEeMbl XUMHUECKUX AJIEMEHTOB
C COBPEMEHHOM TEOPHEH CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTHM U3MEHEHHsI CBOMCTB XMMHMUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYIaM U MepruoiaM. 3HaUCHUE
nepuonyeckoro 3akona /.M. Menaeneena.

Xumuueckasi CBA3b. BHIpl XMMHUYECKOM CBS3M: KOBaJICHTHAs, MOHHAs, METaJUIMYecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOW CBS3M: OOMEHHBIA W JOHOPHO-aKLENTOPHBIN. DHEeprus u
JuiniHa CBs3U. llossspHOCTB, HANpPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHON cBs3u. KpaTHbie
cBA3U. BogoponHas cBsA3b. MEXMOJIEKYISIPHBIE B3aUMOICUCTBUS.

BasieHTHOCTB 1 BaJI€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJT
C UX T€OMETPUUECKUM CTPOCHUEM (Ha TPUMEPE COSTUHEHUN 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBnenre O  KOMIUIEKCHBIX coequHeHusax. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX coefauHeHui. [lonsitue o
KOOPJAMHALIMOHHOW XUMUHU.

BemectBa MOJIEKYJISIpHOTO M HEMOJIEKYJSIPHOTO CTpPOCHMs. THMBI KPUCTAILUTUYECKUX
peéToK (CTPYKTYP) U CBOIMCTBA BEILIECTB.

[Tonsitue o mucnepcHbix cucteMax. Mctuanabie pacTBopbl. [IpencraBieHne 0 KOJUTOMAHBIX
pactBopax. CriocoObl BbIpaKE€HHUsI KOHIIEHTPALMU PaCTBOPOB: MAacCOBasl 10JIs BEIIECTBA B PacTBOPE,
MOJISIpHAsl ~KOHLEHTpanus. HachelllleHHble ¥ HEHACHIIIEHHBIE PAcTBOPBI, PACTBOPUMOCTb.
Kpucrannoruaparst.

Krnaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEIISCTB. TpHUBHANILHBIC Ha3BaHUS
OTJIEJIbHBIX NPEJCTAaBUTEIECH HEOPIraHMYECKUX BEIIECTB.

Knaccugukanuss XuMIUUECKUX Peakuii B HEOPTaHMUECKOW W OPTaHUYECKOW XMMHU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHMsS M MPEBpALICHUS SHEPruyd NPU XUMHUYECKUX
peaknusax. TermoBsie dPPEKTh XUMUYECKUX peakiuil. TepMoXuMudecKrue ypaBHEHUSI.

CKOpOoCTh XUMHUYECKOM peakiiuu, e€ 3aBUCUMOCTh OT Pa3NuHBIX (pakTopoB. 'oMOreHHbIE U
reTeporeHHbie peakunu. Katanus u kataau3aTopsl.

OO6paTtumbie 1 HeoOpaTHUMbIE peaklui. XUMUYeCKoe paBHOBecre. KoHCTaHTa XUMUYECKOTO
paBHOBecusi. DaKTOphI, BIUAIONIME HA TMOJOKEHHE XHUMHUYECKOTO PaBHOBECHS: TeMIIepaTypa,
JTaBJICHUE U KOHLEHTpAMU BEUIECTB, yuyacTByOmHUX B peakuuu. [Ipunnun Jle [laTense.

OnekrponauTuueckas auccoumanus. CuiibHble U cialOble  31eKTpoiauThl. CTeneHb
nucconuanuu. Cpena BOIHBIX PACTBOPOB: KUCIOTHAs, HEUTpaibHas, IIenodHas. BoaopoaHsiii
nokazarensb (pH) pactBopa. ['maponus coneil. Peakiiuu mnoHHOT0 0OMeEHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHud. OKucauTenb u
BOCCTAHOBUTENh. [Iporecchl OKHMCIEHHUS W BOCCTAHOBJICHHUS. BaxXHeHITHWe OKHUCIUTENH |
BOCCTaHOBUTEIH. MeTOJI 3IEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METOABl HW3YUYEHHUs BEIIECTB W WX TMPEBPAIICHHUI: Pa3JIoKEHUE
MEePOKCUJA BOJOPOJAa B TMPUCYTCTBUM KAaTalu3aropa, MOJIEIHM KPUCTAUIMYECKUX PEHIETOK,
MIPOBEJICHUE peaKlMii HOHHOTO0 0OMeHa, ONpeieNieHne CPeIbl pACTBOPOB C MOMOIIBIO MHANKATOPOB,
W3Y4YCHHE BIMSHUS PA3MUYHBIX ()aKTOPOB HA CKOPOCTh XHMHUYECKOW peaklud U TOJIOKEHUE
XUMUYECKOTO PAaBHOBECHS.

Heopranuveckast xumus.

ITonoxenne HemerauioB B llepuonnueckoir cucremMe xumudeckux osnemeHToB JI.U.
MenzaeneeBa W OCOOEHHOCTH CTPOCHHsSI HUX aromMoB. (DHU3WYECKUE CBOWCTBA HEMETAJUIOB.
AnoTponusi HEMETAUIOB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriiepoaa).

Bonopon. Ilonyuenue, gu3udeckue U XMMHYECKHE CBONCTBA: peaklWU C MeTallaMdu U
HEMETaJlIaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. [ mapuabl. TOMIMBHBIE JIEMEHTHI.

['anorensl. Haxoxaenue B mpupoje, CrocoObl MOmydeHUs, (GU3NYECKUE U XUMHUYECKUE
cBoiicTBa. [‘amoreHoBogopoabl. BakHelilne KUCIOPOACOACPKAIMINE COCAUHEHUS TalIOTE€HOB.



JIaGopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOIYYEHHs raJloreHoB. [IpuMeHeHne ranoreHoB U ux
COCTUHEHUM.

Kucnopoa, o3on. JlabopaTopHble M NPOMBIIUICHHBIE CIIOCOOBI TMOJYYEHHUS KHCIOPOJA.
PuznyecKre 1 XMMUYECKHE CBOMCTBA U MPUMEHEHUE KUCI0poAa U 030Ha. OKCHUIBI U IEPOKCHUBI.

Cepa. Haxoxxnenue B mpupojie, CiocoObl oydeHus, GU3NIECKUe U XUMUIESCKUE CBOMCTBA.
Ceposonopon, cynbduasl. Oxcun cepol(IV), okenn cepoli(VI). CepHuctast u cepHasi KUCIOTBI U MX
coin. OCOOEHHOCTH CBOWCTB CEpHOM KUCIOTHI. [IpuMeHenne cepsl 1 €€ COeAMHEHUIA.

A3zot. Haxoxienue B mpupojie, cocoObl MoyydeHus, Gu3nueckue i XMMUYeCKre CBOICTBa.
Ammuak, HUTpUIbl. OKcuabl a3oTa. A30THCTas M a30THAs KUCJIOTHI M UX conu. OcoOeHHOCTH
CBOMCTB a30THOM KUCIIOTHI. [I[puMeHenune a3ora u ero coeAMHEHUN. A30THbBIE YJOOPEHHUS.

®ochop. Haxoxaenwe B mpupojne, crnocoObl ModydeHUs, (U3MUECKUe U XUMHUYECKUE
coiictBa. @ochunsr u hochun. Okcunbl hocdopa, pochopras kucnora u e€ conu. [Ipumenenue
dhocdopa u ero coequnenuii. GocdopHbie y1o0peHus.

VYrinepon, HaxoXIeHHE B MpupoAe. AJutoTponHbie Moaudukanuu. DOusmdeckne wu
XMMHUYECKHE CBOICTBA MPOCTHIX BEUIECTB, 00pazoBaHHbIX yrieponoMm. Okcua yraepoaa(ll), okcun
yraepona(IV), yronbHas kucinora u €€ coiu. AKTUBHUPOBAHHBIA yroiib, agcopOuus. DyiiepeHsl,
rpadeH, yriepoaHbie HaHOTPYOkH. [IpuMeHeHre MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIIIEPOIOM, U
€ro COeIMHEHU.

Kpemuuii. Haxoxzaenue B mpupoje, crnocoObl MONydeHus, (pu3nueckue M XUMHUECKUE
cBoiictBa. Oxcun kpemHusi(IV), kpemHueBass KUCIOTa, CUIMKAThl. [IpuMeHeHHne KpeMHUSI U €ro
coenuHeHuil. CTEKI0, ero Mojay4yeHue, BUbl CTEKIIA.

[Tonoxenue mMeramwioB B [lepuoanueckoii cucreMe XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHS DJIEKTPOHHBIX 000JI0UeK aToMOB MeTawioB. OOmue (u3nueckre CBOWCTBA METaJUIOB.
[Ipumenenue MetanoB B ObITY U TexHUKE. CIIJIaBbl METAJIJIOB.

DNEKTPOXUMHUYECKUH Psii HApsKeHUH MeTaiioB. O01ue crnocoObl MOTy4YeHHs] METaslIoB:
TUIPOMETAUIYPrusi, TUPOMETAIUTYPrus, AeKTpomeTtauryprus. [loHsTHe o KOppo3uu MeTayjioB.
CriocoOblI 3alUTHl OT KOPPO3UH.

O6mas xapakrepuctuka MeTtamnoB [A-rpynnel Ilepuonuyeckoil cucTeMbl XHMHUYECKHX
aneMeHTOB. HaTpuit u kanuii: monydeHue, (pu3nyeckue M XMMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEIMHEHUH.

O6mas xapakrtepuctuka metamuioB IIA-rpynmsl [lepuonnyeckoil CHCTEMBI XUMHYECKHX
3JIeMEHTOB. Maruuii U KaJlpLUi: ModydeHue, pU3ndyeckrue U XMMUYECKUEe CBOMCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB U UX coeTuHEeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

ANIOMUHUI: TIOJlyd4eHue, (U3MUECKHe U XHMMHUYECKHE CBOMCTBA, NMPUMEHEHHE IPOCTOrO
BEIIECTBA U €ro coeauHeHUH. AMQoTepHble CBONCTBA OKCHIAa M THUIAPOKCHAA aTFOMHHUSA,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTauloB mo6ounbix mnoarpynn (b-rpynm) Ilepuonnyeckoit
CUCTEMbI XUMUYECKUX IEMEHTOB.

Pu3nyecKkue U XMMUYECKUE CBOMCTBA XpoMa U €ro coelnHeHuH. OKCHUIbI U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel M AUXpoOMaThl, UX OKHCIUTENIbHbIE CBOWCTBA.
[lonydyeHne u npuMeHEeHUe XpoMma.

®u3nyeckue M XHMMHYECKHE CBOMCTBA MapraHlla W €ro CoeInHeHMi. BaxHnelmue
coequnenus mapranma(ll), mapranna(lV), mapraama(VI) u mapranna(VIID). Ilepmanranar kamus,
€ro OKHCIIUTEIbHbIE CBOWCTBA.

Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA JKEJI€3a U €ro coeMHEeHNH. OKCuapl, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [lonmydyenne u nmpuMeHeHHE kKeje3a U ero CIIJIaBOB.

Pu3nyecknue U XUMHUYECKHE CBOKMCTBA MeIU U €€ coennHeHui. [lomydenue U npuMeHeHue
MEIU U €€ COCTUHEHUN.

[{unk: nomyyenue, GU3NUECKUE U XMMUYECKHE CBOICTBAa. AM(OTEpHbIE CBOMCTBA OKCUIA U
TUIPOKCH/Ia IUHKA, THAPOKCOKOMIUIEKCHI ITUHKA. [I[puMeHeHne IMHKa U €r0 COeMHEHHI.

DKcrepuMeHTaIbHbIE METO/Ibl U3yUEHHsI BEIIECTB M UX MPEBPALICHUN: U3yYeHHe 00paslioB
HEMETaJlJIOB, ropeHue cepbl, (ocdopa, xemeza, MarHus B KHUCIOPOJE, H3yUYEHUE KOJUIEKLIUU
«Mertamiel U CIIIaBbl», B3aUMOJICHCTBUE LIEIOYHBIX M IIEJIOYHO3EMEIBHBIX METAUIOB C BOJOHN



(BO3MOKHO MCIIOJIB30BaHUE BHMJIEOMATEPHAIIOB), B3aMMOJEICTBYE LIMHKA M JKejle3a C pacTBOpamMu
KHCIIOT M WIECJIOYEH, KAYEeCTBEHHBIE PEAaKIMHM HA HEOPraHWYECKUE aHUOHBI, KaTHOH BOAOPOJA U
KAaTHOHBI METAJUIOB, B3aUMOJICHCTBUE T'MIAPOKCUIOB AJIOMUHUS U IIUHKA C PacTBOPAMU KHUCIOT U
LIEJIOYEH, PEIICHNE dKCIIEPUMEHTANIBHBIX 3a1a4 1o TeMaM «['amorensn», «Cepa n €€ coequHEHU,
«A30T U ¢dochop M HX coenuHEHHs», «MeTambl TIaBHBIX MOArPYMI», «MeTamuibl MoOOYHBIX
MOATPYIII».

XuMus H )KU3Hb.

Ponp xumuu B oOecriedeHUH yCTOHUMBOro pa3BUTHs dejoBedecTBa. [loHATHE O HAaydHBIX
METOJIaX IO3HaHMWS U METONOJIOTMHM Hay4yHOro MccienoBaHusd. HaydHble NpUHIMIBI OpraHu3alnuu
XMMHAYECKOTO MPOU3BOJACTBA. [IpoMBIlUIEHHBIE CHOCOOBI TMOJyYEHHUS] BaKHEHIIMX BemlecTB (Ha
IIpUMepe MpPOU3BOJACTBA aMMMAKa, CEpHOW KHCIOThI, MeTaHoja). [IpoMbllluleHHBIE CIOCOOBI
IIOJIyYEHUST METAJJIOB M CIUIaBOB. XHMHUYECKOE 3arpsi3HEHUE OKpYKaIoLIEH Cpelsl U €ro
nocaencTBus. Posib XuMuu B 06ecrieueHNH SHepreTH4ecKoil 0€30MacHOCTH.

XuMus U 300poBbe uenoBeka. JlexkapcTBeHHble cpezacTBa. [lpaBuia ucnosb30BaHUA
JIEKapCTBEHHBIX IpenaparoB. Poiab XUMUM B pa3sBUTHH MEIULMHBI.

XuMUS UM OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe 100aBKH. Poib xumun B oOecriedeHun
MUILEBOM 6€30MacHOCTH.

Kocmernueckue u mapgromepnsie cpeactBa. beitoBas xummus. IlpaBumma ©Ge3omacHOTO
UCIOJIb30BaHUS MpenapaToB OBITOBOM XMMUU B IIOBCEITHEBHON JKU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMH B celbCKOM X03siiicTBe. OpraHndeckrue 1 MUHepaibHbIe y100peHuUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, Kpacku, CTEKJI0, KepaMuka. Marepuaisl Ais
2NeKTpoHUKU. HaHnoTexHooruy.

Pacuérnble 3anaum.

Pacuétsl: Macchl BemecTBa Uik 00bEMa ra3zoB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
i 00BEMY OHOTO M3 YYaCTBYIOIINX B PEAKIIUHU BEIIECTB, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA)
INPOAYKTOB pEaKIMM, €CIM OJHO M3 BELIECTB HMMeEeT MpHUMecH, Macchl (00bEMa, KOIMYecTBa
BEIIECTBA) MPOAYKTa PEakKlMM, €CIM OJHO U3 BEUIECTB JIaHO B BHUJE pacTBOpa C ONpeNeiaEHHON
MacCOBOH J10JIEHl paCTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHON KOHLIEHTPALUU BELLIECTBA
B pacTBOpE, O BBIX0J1a IPOAYKTA PEaKIUU OT TEOPETUUECKH BO3ZMOKHOTO.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MexnpeqMeTHbIX CBSA3EH NMPU U3y4YEeHUHU 001Iel U Heopranuyecko xumuu B 11
KJIacce OCYILIECTBISIETCS Yepe3 MCIOJb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHSTHM, IPUHSTHIX B OT/EIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO111e ecTeCTBEHHO-HAY4YHbIE OHATHS: SBJICHUE, HAyUHBIN ()aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJlu3, CHUHTE3, KiaccU(UKaIMs, NEePUOJUYHOCTb, HAONIOJEHHE, H3MEPEHHE, SKCIEPHUMEHT,
MOJIEIb, MOZEIINPOBAHHUE.

®uznka: Marepusi, MHUKPOMHpP, MaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TONBI, PAAMOAKTUBHOCTb, MOJIEKYJa, JHEPreTUYECKH YypOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBA, MJI€AIbHBIN ra3, (pusnueckue BEJIUYUHBI, €UHUIBI U3MEPEHNUS,
CKOpPOCTb, SHEPTUs, Macca.

buonorust: kneTka, oOpraHuMs3M, 3KocucTema, Ouocdepa, MeTadOIU3M, MaKpo- H
MHUKPOAJIEMEHTBI, OEJKH, JXUPbI, YIJIEBOJbI, HYKJIEHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpyTOBOPOT BEILLECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMBbIe, TOILUIUBO, PECYPCHI.

TexHonorus:: XMMHUYECKas MPOMBILIUIEHHOCTb, METAJUTYypIus, CTPOUTEIbHBIE MaTepHabl,
CEeNIbCKOXO35IICTBEHHOE  TMPOM3BOJCTBO, MHUIIEBAas  MPOMBIIUICHHOCTh, (hapMalieBTHYeCKas
MIPOMBIIIJIEHHOCTh, MPOU3BOICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, AEKTPOHHAS IPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBUM € CHUCTEMHO-IESTENILHOCTHBIM MOJIXOJOM B CTPYKType JHYHOCTHBIX
pe3yJabTaTOB OCBOCHUS IMpeaMeTa «XUMUS» Ha YPOBHE CPEJHETo OOIIEro 00pa3oBaHMs BbIIEICHBI
CIIEyIOIIME  COCTAaBJSAIOUIME:  OCO3HaHME  OOYyYaloOIUMUCS  POCCHMCKOW  TpakIaHCKOMN
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEAEIICHNIO; HATUUUe
MOTHBAllMM K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluXcs pPYKOBOJICTBOBATHCS
NPUHATHIMH B OOIIECTBE NpaBUIAMH M HOPMaMH IIOBEICHUS; HAJMYME IPABOCO3HAHUA,
9KOJIOTMYECKOM KYJIbTYphI; ClIOCOOHOCTH CTABUThH 1I€JIM U CTPOUTD KU3HEHHBIE TIIAHBI.

JIMuyHOCTHBIE pE3yNbTaThl OCBOGHUS IMpenMeTa «XHMHUs» OTPaKaroT CPOPMHUPOBAHHOCTH
OTbITa TIO3HABATENFHOM M MPAKTUYECKOM AEATENHHOCTH OOY4YaIOIIMXCS B MPOLECCEe peann3aluu
00pa30BaTeNbHON JICATEITHEHOCTH.

JIM4HOCTHBIE pPE3yJIbTAThl OCBOCHHS MpeAMeTa «XUMHUS» OTpaxaroT CPOPMUPOBAHHOCTH
OIbITa TIO3HABATEJIbHOM M MPAKTUYECKOM NEATENbHOCTH OOy4YarolMXCsl B IPOLECCE peanu3aluu
00pa3oBaTeNbHON IeATEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS

OCO3HaHUS O0YYAIOUIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00sI3aHHOCTEH, YBa)XKEHHUS K
3aKOHY U NPaBOMNOPSAKY;

MPEJICTAaBICHUS] O COIMAIBHBIX HOPMax M NPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENHHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH yueOHbIX U MO3HABATEIbHBIX 3a71a4, BRITIOJTHEHUH XUMHUECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHThI IPYTUX
P aHAJIN3€ Pa3JINYHBIX BUIOB yU€OHOMU AESITENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILLIEHUS K ICTOPUYECKOMY U HAyYHOMY HaclI€NI0 OT€YECTBEHHON XUMHUU;

YBaKEHHUsI K TPOILECCY TBOpPUECTBA B 00JACTH TEOPUH U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HAHMS TOr0, 4YTO JaHHbIE HAYKH €CThb pEe3yJbTaT JUIMTEIbHBIX HaOIIOACHUMH,
KPOTIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/a YUYEHBIX U IPAKTUKOB,;

UHTEpeca M II03HABaTEJIbHBIX MOTHMBOB B TIOJIYYEHMM U IOCIEOYIOIEM aHajIu3e
nH(pOpMaIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM 0TEUeCTBEHHONW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallH, CBA3aHHbIE C XUMHUYECKUMHU SIBIICHUSMU, U IPUHUMATh
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEACHHME M TIOCTYNKH CBOMX TOBAapUUIeH ¢ MO3UIHMA
HPaBCTBEHHBIX U ITPABOBBIX HOPM U C YUETOM OCO3HAHHUS MOCIIEACTBHUI IOCTYIIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

NOHUMaHMs LIEHHOCTeH 3/10poBoro M 0Oe3omacHOro obOpasza KHU3HHM, HEOO0XOIMMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

cOOOIeHHsT TMPaBWJI O€30MacHOTO OOpaIeHusi ¢ BENIECTBaMU B OBITY, TMOBCEIHEBHOMN
KHU3HU, B TPYOBOM IE€ATENBHOCTH;

MOHMMAHUSA IIEHHOCTH TMPaBUJ UHAMBUAYAIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MIOBE/ICHU B CUTYALIUSX, YTPOXKAIOIIUX 30POBbIO U KU3HHU JIOACH;

OCO3HAHHUS TOCJIEICTBUN W HENPUSTHUS BPEIHBIX NpUBBIYEK (YMOTpeOJIICHUS aJKOroJs,
HapKOTHKOB, KypeHHs);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEHIOBATEIbCKOW  JESATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAaX ACSITEIbHOCTH;



YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PELICHUM NPAKTUYECKUX 3a7ad COLUAIBbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3YUYCHHIO NPOQEcCHil pa3IuvyHOro poja, B TOM 4YHCIIEC Ha
OCHOBE NMPUMEHEHUSI TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUSA K TPYAY, JIOJSM TPpy/Ja U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOM TPACKTOpUU 0Opa3oBaHus, Oyayien
npodeccun U peanu3anud COOCTBEHHBIX YKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTUYECKH IIEJIECO00pa3HOr0 OTHOIIEHUS K MPHUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIe;

MMOHUMaHUS TJIO0ATIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM, BIUSHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEBL;

OCO3HAHUs HEOOXOAMMOCTH MCIIOJIb30BAHMS JIOCTHKEHUN XMUMHH JIJIs PEIICHHUS] BOIPOCOB
PaLMOHAIBHOTO MPUPOAOIIOIb30BAHHUS;

AKTUBHOTO HENPUATUS JEUCTBUM, MPUHOCALIMX BpPEI OKpPY’XKaIIEeW MPUPOJHON cpene,
YMEHHUS TPOTHO3HPOBATH HEOJIATONPHUSATHBIE SKOJOTMYECKHE MOCIEACTBUS MPEANPUHUMACMBIX
JEUCTBUH U NMPEOTBpAIATh UX;

HaJUYMsl PaA3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, JKOJIOTHYECKOW KYyJIbTYPhI, OIbITA
NEATEIbHOCTH  SKOJIOTUYECKOW  HAIpaBICHHOCTH, YMEHHUSl pPYKOBOJCTBOBATbCS HUMH B
MO3HABATEIbHOW, KOMMYHUKATUBHON M COIMAIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTHBOCTOSATH UJICOJIOTHH XeMOo(oOuu;

7) HUEHHOCTH HAYYHOI'O NO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKu U
OOIIECTBEHHOH MPaKTHKH;

MOHMMAaHUSA CHeIU(PUKA XUMUU KaK HayKd, OCO3HaHHs e€ poilu B (HOPMUPOBAHUU
palMOHABFHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM IETOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIeM
MHUpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B IO3HAHUHU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM coXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHUHU JUIS COBPEMEHHOW IMBUIM3AIMU: B €&
I'YMaHUCTHYECKON HAaNpaBiIC€HHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanibHOU
KyJbTYPBI, B PEUICHUH TT00ATbHBIX MPOOIEM YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA — CBHIPHEBOM,
SHEPTEeTUYECKOMN, MUIIEBON M HKOJOTHYECKON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTICUCHUN
YCIIOBUH YCIIEIIHOTO TPYAA U IKOJIOTHYECKU KOMGMOPTHOM KU3HU KaXKAO0T0 YiieHa O0IIeCTBa;

€CTECTBCHHO-HAyYHOW TPAMOTHOCTHM: TIOHMMAHUS CYIIHOCTA METOJIOB  TO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCMOIB30BaTh IMOJy4aeMble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIET0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUS
Jenath 000OCHOBAaHHBIE 3aKTIOUYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAaHHBIX C HETbI0
MOJTYYEHUST JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIB30BaTh XUMUUYECKUE 3HAHUS JIJIS PEUIeHHs TPpoOieM B
peanbHBIX KU3ZHCHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM A TENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHIO U CcaMOOOpa3oBaHUIO, K
AKTUBHOMY TOJTYYEHHUIO0 HOBBIX 3HAHUH TT0 XUMHH B COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMM;

MHTEpeca K 0COOCHHOCTSIM TPy/1a B Pa3IMUHBIX cepax MpoPecCHOHATHHON AeITeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3ybTaThl OCBOEHHUS MPOTPaMMbl MO XHMHH Ha YPOBHE CPEIHEro
o01mero 00pa3oBaHus BKIFOYAOT:

3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHUS OOYUAIOMIMXCS MEXKIUCIUILTHHAPHBIE
(MeXIIpeIMeTHBIC) OOIIeHAYYHbIC TTOHITHS, OTPAKAIONIUE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U



cieun(UKy METOJIOB IO3HAHMSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprusi, SBJIEHUE, IPOLIECC, CUCTEMa, HAy4YHbIM (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEI0BaHKE, HAOIIOIeHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHe);

yHUBEpcaJbHbIe yueOHbIe AeCcTBUS (IT03HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYJISITUBHbIE),
obecnieunBaromue GpopMupoBaHne (QyHKIUOHAIBHOW TIPaMOTHOCTH M COLMAIBHOM KOMITETCHIIUU
oOydJaronmxcs;

CIOCOOHOCTh ~ OOYYAIOIIMXCS ~ HCIOJIb30BaTh ~ OCBOGHHBIE  MEXIUCIUILIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHMUS U YHUBEpcajbHble Yy4eOHble JeHCTBHS B IIO3HABaTeNbHOM U
COLIMAJIBHOM ITPAKTHKE.

MetanpeameTHble pe3yJbTaThl OTPAXKAalOT OBJAJACHHUE YHHUBEPCAJIbHBIMU  yUE€OHBIMU
M03HABATEIbHBIMH, KOMMYHHKATHUBHBIMU U PETYJISTUBHBIMU JICHCTBHSIMHU.

Ilo3HaBaTe/bHbIE YHHBepPCcAIbHbIE yueOHbIe AeiicTBUSA

1) 6a3oBble JJOrnYecKue AeHcTBHS:

CaMOCTOSITENIbHO (DOPMYITHPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpeNeNATh WENN JACATENbHOCTH, 33/JaBas MNapaMeTpbl W KPUTEPHH HUX TOCTH)KEHUS,
COOTHOCHTB PE3YJIbTaThl I€ATEIILHOCTHU C TOCTABICHHBIMU LIEISIMU;

UCTIOJIB30BaTh TIPM OCBOCHWW 3HAHWKA NTPHUEMBI JIOTMYECKOTO MBIIUICHUS: BBIACTATH
XapakTepHble MPHU3HAKM MOHATMH M  yCTaHABIMBATh WX  B3aUMOCBA3b, MHCIOJb30BaTh
COOTBETCTBYIOIIUE MTOHITHUS JJIs1 OOBSICHEHHS OTICIIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIMM;

yCTaHABJIMBATH IPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY U3y4aeMbIMH SBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, 1€AyKTUBHBIE, [10 aHAJIOTMH), BBISABIAThH
3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PACCMATPHBAEMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKIIIOYEHUS;

NPUMEHSTh B TIPOILIECCE TMO3HAHUS HCIIONb3yeMble B XUMHUHU CHMBOJHUYECKHE (3HAKOBBIC)
MOJIeNIH, MPeoOpa3oBbIBATh MOJICNIbHBIE MPEACTABICHUS — XMMUYECKUHA 3HAaK (CMMBOJI) 3JIEMEHTA,
XuMu4eckas (opMmyna, ypaBHEHHE XUMHUECKOW pEAaKIMW — TPH pEeIIeHUH  Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 33/1a4, MPUMEHATh Ha3BaHHbIC MOJEIbHBIC MPEACTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKITHi.

2) 0a30BbIe HCCIEI0BATEILCKHE TCHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUECKUX PEAKIINA;

dopMynMpoBaTh IeTM M 3aJaud  HMCCIENOBaHMs, UCIOJIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITENTFHO CPOPMYIMPOBaHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHpPOBaHUS THIIOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXK/IECHUII;

BJIAJIETh HAaBBIKAMH CaMOCTOSITEJIPHOTO IUIAHUPOBAHMSI W TPOBEACHUS YYCHUYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a XOJOM IPOIECcca, CaAMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3yibTaT, (opMynIupoBaTb OOOOIIEHUS U BBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEAOBAHMS, COCTaBJIATH OOOCHOBAHHBIA OTYET O MPOJEIAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBAaTENbCKOM W TMPOEKTHOW JAesTEeIbHOCTH,
MPOSIBJISATh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIICHUs
MPAaKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3JINYHBIX METOIOB IIO3HAHHS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B  paA3jMYHBIX HCTOYHUKAX wWHpopManmu (HAYIHO-TIOMYJISIpHAsS
aUTeparypa XMMHYECKOTO  COJEp)KaHMs, CIpaBOYHbIE MocoOusi, pecypcbl HHTepHera),
aHATM3UPOBATh WHPOPMAIINIO PA3IUYHBIX BHIOB U ()OPM IMPEICTABICHHS, KPUTUICCKH OIICHUBATh
e€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTb;

(GopMyIMpOBaTh 3ampOChl M IPUMEHATh pa3IMYHbIE METOAbl NpPU IOHCKE U O0TOOpe
nHpopMaIuy, HEOOXOJUMOM [ BBIMOJIHEHHUS YUeOHBIX 33a1a4 ONpPeIeIEHHOTO THIIA;



MpPHOOpPETaTh OMBIT HCIIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYI0 (OpPMY IpencTaBiIeHHUs MHPOpPMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTOJIb30BaTh HAYYHBIA S3bIK B KAayecTBE CpPEACTBA NpU paboTe € XHUMHUYECKOM
nHpOpMaIIMEH: IPUMEHATh MEXIPeIMETHbIE ((PU3NIECKHEe U MAaTEeMaTHYECKUE) 3HAKU U CUMBOJIBI,
(bopmyIbl, a0OpeBHATypbI, HOMEHKIIATYDPY;

UCIIO0JIF30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMON TEMBbI B X0 TUAIOTa U/UITU TUCKYCCHUH,
BBICKA3bIBaTh UeU, (OPMYJIUPOBATH CBOU MPEUIOKEHUSI OTHOCUTEIBHO BBITIOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C Mpe3eHTalMel pe3yJIbTaTOB MO3HABATENbHON [EATEIbHOCTH, MONyYEeHHBIX
CaMOCTOATENIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHIMOIHEHUU XUMHUYECKOTO IKCIICPUMEHTA,
MPAKTUYECKONH pabOThl MO HCCIIEJOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peald3aliu y4eOHOro
MpoeKkTa, W (HOPMYIHPOBATh BBIBOABI IO pPE3yJbTaTaM IPOBEAEHHBIX HWCCICIOBAHUA ITyTEM
COTJIACOBAHUS MO3UIIHH B X0/1e OOCY>KIACHHS 1 0OMEeHa MHEHUSIMHU.

PeryasiTuBHbIe yHUBepCaJIbHbIE YUeOHbIe IeiicTBUS:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOK IIO3HABATENIbHYIO JAESTEIbHOCTD,
ompezenss e€ LETU W 3aJayd, KOHTPOJHUPOBATh M MO Mepe HEeOOXOIUMOCTH KOPPEKTHUPOBATH
IpeijgaraéMblii aJlrOPUTM JEHCTBUI NpU BBINOJIHEHWU YYEOHBIX M MCCIEAO0BAaTENbCKUX 3ajady,
BbIOMpaTh Hanbonee 3PPEeKTUBHBIN COCOO UX pEIIeHUs C YYETOM MOJTYYEHHS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLUAX;

OCYLIECTBJISATH CAMOKOHTPOJIb I€ATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmMeTHBIE pe3ysbTaThl OCBOSHHUSI IMPOrpaMMBbl 10 XMMHUHM Ha YINIyOJE€HHOM YpPOBHE Ha
YPOBHE CpeAHEero obmero oOpa3oBaHUs BKIIOYAIOT creuduueckue g y4yeOHOro Mpeamera
«XUMHS» HaydHblE 3HAHHUS, YMEHHMS U CHOCOObI JEHCTBHII MO OCBOCHMIO, MHTEPIIPETALUUA M
peoOpa3oBaHUIO 3HAHUH, BUABI AEATENBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHUS U NPUMEHEHUIO
3HAHUA B Ppa3IMYHBIX YYEOHBIX CHUTYyalMsX, a TaKK€ B pEAIbHbIX KU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XUMHUEH. B mporpaMme 1o XMMHUH IIPEIMETHBIE PE3YJIbTaThl IPEACTABICHBI 110 [O1aM
W3Y4YECHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMUsh» OTPaKaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: 0 MECTe ¥ 3HAUEHUU OPraHMYEeCKON XMMHUHU B CHCTEME
€CTECTBEHHBIX HayK M €€ poJM B 00ECIEYeHUH YCTOWYMBOIO PAa3BUTHS YEIOBEUECTBA B PEIICHUU
po0JIeM HKOJIOTMYECKOM, SHEPreTH4ecKod M MUIIEBOM 0€30MacHOCTH, B PAa3BUTHUU MEIULUHBI,
CO3JIaHMM HOBBIX MAaTE€pHajOB, HOBBIX MCTOYHHKOB HSHEPrUH, B OOECHEUEHHM pPALMOHAIBHOTO
MIPUPOJIOTIONB30BaHMS, B (OPMHUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YEIOBEKa, a TaKKe
9KOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHON Cpelie;

BJIQJICHUE CHCTEMOM XMMHMUYECKHUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS — XUMHUYECKHI 3JIEMEHT, aTOM, SIIPO M AJICKTPOHHAs 000JI09YKa aToma, s-, P-, d-aToMHbIC
opOuTany, OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMa, THOpUAN3alis aTOMHBIX OpOUTaJIeH, HOH,
MOJIEKYJa, BAJIEGHTHOCTD, AIEKTPOOTPHUIIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas CBsI3b, MOJIb,
MOJIIpHAsl Macca, MOJISPHBIA O00BEM, YIJIEpONHBIM CKeNleT, (YHKIMOHATbHAS TPYIa, paguKa,
CTPYKTypHble (opMyInbl (pa3BEPHYTHIE, COKpAIlEHHBIE, CKEJIETHBIE), U30MEpHsl CTPYKTypHas M
IIPOCTPAHCTBEHHAs (T€OMETpUYECKasi, ONTHYECKasi), U30MEPbl, TOMOJOTUYECKHI psl, TOMOJIOTH,
YIJIEBOOPOABI, KUCIOPOJ- M a30TCOAepkKalllie OpraHMYecKUe COeIWHEHHUs, MOHOMED, MOJIIUMED,



CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNUS; TEOPUH, 3aKOHBI (IIEPUOJINYECKUIN 3aKOH
. N. MenneneeBa, TeOpusi CTPOEHUSI OpraHudeckux BeiectB A. M. ByTiepoBa, 3aK0H COXpaHEHUS
Macchl BEILECTB, 3aKOH COXPAHEHHUS U IPEBPALLEHUS HSHEPrUM IPHU XUMHUYECKUX PEaKLUsiX),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XUMUHU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKaIIe B OCHOBE
IIOHUMAaHUsI TPUUYMHHOCTU M CUCTEMHOCTH XMMHYECKMX SIBICHUN; IPEICTABICHUS O MEXaHU3Max
XUMHUYECKHUX PeaKkuil, TepMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHUS, O
B3aMMHOM BJIUSIHUM aTOMOB M TIpyII aTOMOB B MOJIEKyJaX (MHAYKTUBHBIA U ME30MEPHBIN
s¢dexrsl, opuentantsl [ u Il poga); paxkTonsoruueckue cBeieHUsI 0 CBONCTBAX, COCTABE, MOJIyYEHUU
1 0e30M1aCHOM HCIMOJIb30BAHUN BAKHEHIINX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKOU
NeSITeIbHOCTH YeJIOBEeKa, OOLIMX HAyYHBIX IMPHUHLHUIIAX XMMHUYECKOTO MPOU3BOJICTBA (HA MpHUMepe
MIPOM3BOJICTBA METAHOJIA, TIEpepaboTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTepHble MPHU3HAKU MOHSATUH, YCTaHABIMUBATH
UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS IPU OMMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpraHMYECKHX COCTUHEHHUI;

c(OpMUPOBAHHOCTh YMEHUI:

HCIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIHMKY JJISI COCTABIICHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPTaHMYECKIX BEIIECTB;

COCTaBIISITh YPAaBHEHHUS] XUMUYECKHX PEAKIM U PaCKPbIBATh UX CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX pPEaKLUN MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajlaHCca 3THUX pEeakLui,
peakuuii HFOHHOTO OOMEHa MyTEM COCTABJICHUS UX MOJTHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYeCKMX BEUIECTB /IS WUIIOCTpAllMM  HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHI: YCTAHABIMBATh MPUHAIJIEKHOCTh MU3yUYEHHBIX OpPraHM4eCKUX
BEIIECTB M0 UX COCTAaBY M CTPOCHHUIO K OMPENEIEHHOMY KJacCy/TpyIIe COeIWHEHUH, NaBaTh UM
Ha3BaHus o cucrematuueckoi HomeHkinarype (IUPAC) u npuBoauTh TpuBUAIbHbIE HA3BAHUS JJIS
OTJENbHBIX TPEACTaBUTENCH OpPraHMYeCKUX BELIeCTB (ITHJIEH, aleTHJIeH, TOJIyOJ, TJIMLEPHH,
STWIEHIJIMKOJb, (peHon, ¢hopManbaerui, aueTalbJeru]l, alleToOH, MypaBbHHAasl KUCIIOTa, YKCYCHas
KHCJIOTA, CTEApUHOBAs, OJICMHOBAs, NAJIbMUTHUHOBAs KHUCJIOTH, TJMIUH, ajJaHUH, MaibTO3a,
(GbpyKTO3a, aHWINH, IUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOII U APYTHE);

c(OPMHPOBAHHOCTh YMEHMS OINpPENENATh BHJ XMMHUYECKOH CBS3M B OPraHUYECKHUX
COEIMHEHMAX (KOBAJIEHTHAsl U MOHHAs CBS3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHsI NPUMEHSTh MOJOXKEHUS TEOPUU CTPOCHHS OPraHUYECKHUX
BemectB A. M. BytnepoBa /st 0OBSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa U
CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTb COCTaB, CTpO€HHE, (uU3NUecKue u
XMMHMYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENECH PA3NIMYHBIX KJIACCOB OPIaHUYECKUX BEIECTB!
QJIKaHOB, LIMKJIOAJIKAHOB, QJIKEHOB, aJIKaJUEHOB, aJKWHOB, apOMaTHYECKHUX YTJIEBOJOPOJIOB,
CIHMPTOB, aJbJAETHJIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CIOXKHBIX I(PHUPOB, >KHUPOB,
HUTPOCOEIMHEHU U aMUHOB, aMUHOKHCIIOT, O€JIKOB, yrieBoJoB (MOHO-, AU- U MOJHCaXapHIoB),
WUIIOCTPUPOBAaTh IEHETHYECKYI0 CBSI3b MEXJIYy HHUMU YPaBHEHMSIMH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PeaKIUi ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX POpPMYIT;

c(OPMHPOBAHHOCTh YMEHHs TOATBEPXKIAaThb Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH DPEAKLMOHHOM CIIOCOOHOCTH OpPraHMYEeCKHX COEJUHEHHMH OT KpaTHOCTH M THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI3U), B3aUMHOTO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKHU YTIIEBOJOPOIHOTO CHIPhs (HEPTH,
MPUPOJHBIN Tra3, yroiypb), CocoObl €ro MnepepadoTKH U MPaKTHUYECKOe MPHUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh BIIQJCHHUSI CHUCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METOoJax
MO3HAHUS — HAOJIIOJJCHUH, U3MEPEHUH, MOJICIIMPOBAHUH, SKCIIEPUMEHTE (PealbHOM M MBICIEHHOM)
U YMEHUS IPUMEHSTh 3TH 3HAHMUS;



cOPMHPOBAHHOCTh ~ YMEHHMsSI  NPHUMEHATh  OCHOBHBIE  OIEPAllMd  MBICIUTEIBHON
NEeSTeIbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMaTH3allliO, BBISIBICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSA3E€M — /111 U3yUYEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIATH B3aUMOCBSI3b XUMUYECKHX 3HAHUN C TOHATUSIMU U
MPEJCTaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB il 00Jiee OCO3HAHHOTO TTOHUMAHUS
CYIIHOCTH MaTE€pHAIbHOIO0 €IMHCTBA MHUPA, UCIOJIb30BATh CHUCTEMHBIE 3HAHUS IO OPraHMYECKOU
XMMUU 17151 OOBSCHEHHS U TIPOTHO3UPOBAHUS SIBICHUH, MMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOY;

c(OpMUPOBAHHOCTh YMEHHIl: MPOBOJUTH pPAcu€Thl MO XHUMHUYECKUM (Qopmyiaam U
YPaBHEHHUSM XMMHUYECKHX PEAKLIU C UCTIOIb30BaHUEM (U3UUECKUX BETUYMH (Macca, 00bEM ra3oB,
KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: pacd€Thl MO
HAXOXXJICHUIO XMUMHUYECKOH (OpPMYIbl BEUIeCTBA MO M3BECTHBIM MAaCCOBBIM JIOJSIM XHUMHYECKHX
3JIEMEHTOB, MPOIYKTaM CrOpaHUs, INIOTHOCTU T'a3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATM3HPOBATH M OLIEHUBATH C IO3UIUI
HKOJIOTHUECKON Oe30MacHOCTH TMOCHEACTBUSL OBITOBOM M MPOU3BOJCTBEHHOW JEATEIHLHOCTU
YeJI0BEKa, CBA3aHHOMU € MepepadOTKON BEILECTB, CIOJIb30BaTh MOJTYUYEHHbIE 3HAHUS ISl IPUHSTUS
IPaMOTHBIX PEIICHUN TPOOJIeM B CUTYaIUsX, CBSI3aHHBIX C XUMUEI;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IUIAHUPOBAThb U IMPOBOJUTH XUMHUYECKUN
SKCIIEPUMEHT (TOJIy4YeHHE U M3yUYeHUE CBOMCTB OPraHMYECKHX BEIIECTB, KAYECTBEHHbIE PEaKLUU
YIJIEBOIOPOOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAILIMUX OPraHUYECKUX BEIIECTB, PELICHUE
AKCIIEPUMEHTATIbHBIX 3aJ1a4 [0 Paclo3HABAHUIO OPraHUYECKHX BEUIECTB) C COOIIOJCHUEM MPaBUI
0e30macHOro 0OpaleHust ¢ BEIECTBAMHU H J1a00PaTOPHBIM 000pYyJ0BaHUEM, (POPMYITHPOBATH IIETh
WCCIIEIOBaHM, MPEJCTABIATh B Pa3InyHONW (opMe pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OLIEHUBATbh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHU:

coOnroAaTh IMpaBWila IKOJOTHYECKU II€JIECO00pa3HOro IOBEJIEHUs B ObITY M TPYJIOBOMU
JEATEIBHOCTH B IIEJIAX COXPAaHEHUs CBOETO 3[0pPOBbS, OKPYXKAMOIIEH HNPUPOJHON Cpensl U
JOCTUXKEHUS €€ yCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOTO JEHCTBUS HA JKUBBIE OpPraHU3MBl ONPEIECIIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIch nokazarens [TJ1K;

aHaTM3UpPOBaTh  L€J1eCOOOPa3sHOCTh ~ MPUMEHEHHMs ~ OpPraHMYeCKHWX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUYKHU 3PEHMSI COOTHOIICHUS PUCK-TIONb3a;

c(OPMHPOBAHHOCTh YMEHUH: OCYIIECTBIATH Il€JICHANPABICHHBIH TIOMCK XMMHUYECKOH
nH(poOpMallMM B pa3IMYHbIX HCTOYHMKAX (Hay4yHass M Yy4yeOHO-HayyHasl JHTepaTypa, CpelcTBa
MaccoBoi uMH(popmanuu, HHTepHeT M Jpyrue), KpUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
nHopmMmanuto, nepepadarbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C IOCTaBIECHHON Y4eOHOM
3a7a4ei.

11 KJIIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOCHHUS Kypca «O011ast 1 HeopraHuuecKasi XUMHsD) OTPaXKaroT:

c(OpMUPOBAHHOCTH NIPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJIEHUI MPUPOIBI, O MECTE U 3HAUEHUU XUMUU B CUCTEME E€CTECTBEHHBIX HayK U
e€ poiau B OOECHeueHUH YCTOWYMBOIO PAa3BUTHUS, B pEUIEHHMH MPoOJeM 3SKOJIOTHYECcKOH,
HHEPreTUYecKOil 1 MUIIeBOi 6€30MaCHOCTH, B Pa3BUTHH MEAMILIMHBI, CO3/IaHUHM HOBBIX MaTE€pPHUaJIOB,
HOBBIX HCTOYHHMKOB OJHEPIUH, B OO0ECIEUYEHUH PALMOHAIBHOTO MPUPOJOIOIB30BaHUS, B
(GbOopMUPOBAaHMM MHMPOBO33pPEHUSI M OOIIeH KyJIbTyphl YEJIOBEKa, a TaKKe OSKOJOTHYECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CpeEIe;

BIIQJICHUE CHCTEMOW XUMHWYECKHX 3HAHUM, KOTOpas BKJIKYAECT: OCHOBONOJIArarolue
MOHATHUS — XUMUYECKUI JIEMEHT, aTOM, SIIPO aToMa, U30TOIbI, SJEKTPOHHAs 000JI0YKa aToMa, S-,
p-, d-aToMHBIE OpOUTAK, OCHOBHOE U BO30YXIEHHOE COCTOSHHS aTOMa, THOPUIU3AIMS aTOMHBIX
opOuTanelf, HOH, MOJEKYJIa, BAJEHTHOCTb, D3JEKTPOOTPULIATEIILHOCTh, CTEMEHb OKHCIIECHHUS,
XUMHYECKas CBA3b (KOBaJE€HTHAs, HWOHHAsA, METaJUIMYecKas, BOJIOPOAHAs), KpHCTAJUIMYecKas
pelmérka, XUMHYECKas Ppeaklys, pacTBOp, 3JIEKTPOJIMUTHI, HEJIEKTPOIMUTHI, 3JIEKTPOJUTHUECKAS
JUCCOLMANMsl, CTENEHb IWCCOLUALNN, BOJOPOIHBIM MOKAa3aTelb, OKHCINUTEIb, BOCCTAHOBUTEIND,



TeroBOH 3((EeKT XUMHYECKOH peakiMH, CKOPOCTh XHMMHUYECKOH peakluu, XHUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS IEKTPOJUTHUECKON TUCCOLUALNHY, IEPUOANYECKUN 3aKOH
J.1. MenneneeBa, 3aKOH COXPaHEHHs MAacChl BEIECTB, 3aKOH COXPAHEHUS M IIPEBpAILCHUS
SHEPrUM IPU XMMHYECKHUX PEAaKLUMsX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIIMX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUE B
OCHOBE IIOHMMaHMs IPUYUHHOCTH M CHUCTEMHOCTH XMMHMYECKHX SBJICHUH; COBPEMCHHBIC
IIPEACTABIICHUS O CTPOCHHMM BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIDHOM U HaJMOJIEKYJIIPHOM
YPOBHAX; MPEACTABICHUS O MEXaHU3Max XUMHYECKHX peakUud, TEePMOJUHAMUYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IMPOTEKaHUs, O XMMHUYECKOM pAaBHOBECHM, pPacTBOpax u
IUCIIEPCHBIX CUCTEMax; (PAKTOJIOTMYECKUE CBEICHUS O CBOICTBAaX, COCTaBe, MOIY4YEHUU U
0€30MaCHOM HCIMOJIb30BAHUU BAXHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH
JesITeIbHOCTH YEJIOBEKA, OOIMX HAyYHBIX IPUHIUIAX XUMHUUECKOT0 IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHIA: BBIABISATH XapaKTEPHbIC MPU3HAKU MOHSITHUN, YCTaHABIMBAThH
UX B3aWMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHA INPU ONMCAHMM HEOPraHUYECKHX
BEILIECTB U X IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUSI MCIIOJIb30BaTh XUMHMYECKYIO CHUMBOJMKY Ui COCTaBJICHUS
(dbopMy BEIIECTB U ypaBHEHUI XUMHUYECKUX PEaKIHid, cucteMatnieckyro HoMmeHkiaarypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUS OTAEIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUSI OIPENEIATh BaJCHTHOCTh U CTENEHb OKUCIIEHUS XUMHYECKHX
3JIEMEHTOB B COEAMHEHUSX, BUJ XHUMHYECKOW CBS3M (KOBaJCHTHAs, HMOHHAsA, MeTajInyeckas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTE YMEHMsSI OOBICHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT BHJA
XMMHAYECKON CBS3M M THIA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM ¥ JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(OpMUPOBAHHOCTh YMEHUH: KiIacCU(PUIMPOBATh: HEOPraHUYECKHE BEIIECTBA IO HX
COCTaBYy, XMMMUYECKHE PEAKIMU IO pa3jIMyHbIM IpH3HAKaM (YUCIy U COCTAaBYy pearupyromimux
BELIECTB, TEIUIOBOMY J3(PQeKTy peakuuu, H3MEHEHUIO0 CTENeHEW OKHCIEHHS] DSJIEMEHTOB,
00paTUMOCTH, YYacTUIO KaTajlu3aTopa U JpyTue); CaMOCTOSTENbHO BBIOMpAaTh OCHOBAaHUS U
KpUTEPUH I KJIaCCU(UKALIUY U3YYaeMbIX BELIECTB U XUMHUYECKUX PEAKIIHii;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICH Mepuoandeckoro 3akona JI. M.
MenzneneeBa U JEMOHCTPUPOBATH  €r0  CUCTEMATHU3UPYIOUIYI0,  OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUY;

c(OpMUPOBAHHOCTh YMEHHIl: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB M HMOHOB
XUMUYECKUX DJIEMEHTOB IEepBOro—4eTBEPTOro mnepuonoB Ilepuommueckoin cucremsr .M.
MeHeneeBa, HCOIB3Ys MOHATUS «IHEPrEeTUYECKUE YPOBHIY», «IHEPIETUUECKHUE ITOAYPOBHMY, «S-,
p-, d-aToMHBIC OpOMTANN», «OCHOBHOE M BO30YXKIEHHOE DHEPreTHYCCKUE COCTOSHHS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHMsI CBOWMCTB XMMMUYECKHUX 3JIEMEHTOB M UX COEAMHEHHH 110
nepuogam u rpynnam Ilepuoguueckoit cucremsl Jl. M. MeHneneeBa, BaJleHTHbIE BO3MOXHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS X 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepr30BaTh (OMHMCHIBATh) OOIME XMMUYECKHE CBONCTBA
BEIIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYHIECTBOBAHWE TI'€HETHYECKOM CBSI3M MEXKIY
HEOPraHMYECKMMHU BEUIECTBAMU C IOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMMHUUECKUX PEAKIIMA;

c(OPMHPOBAHHOCTh YMEHHS PACKpPbIBaTh CYIIHOCTH: OKHCIIUTEIbHO-BOCCTAaHOBHUTEIBHBIX
peakuuii MOCpPEACTBOM COCTaBJICHHUS AJIEKTPOHHOIO OajlaHca 3THX pPEeakluil; peakuuil HMOHHOIrOo
oOMeHa MyTEM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHMI; peakluil THAPOIN3a;
peakuuii KoMIuiekcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUS);

c(OPMHUPOBAHHOCTh YMEHHsSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUS XHMHUYECKHUX
peakuuii ¢ y4€TOM HX DHEPreTUYECKHX XapaKTEPHUCTHK, XapaKTep W3MEHEHUs CKOPOCTH
XMMHUYECKOM peakiMd B 3aBHCHMOCTH OT Pa3JIMUHBIX (PAKTOPOB, a TAKXKE XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUS I10]] BIMSHUEM BHEIHUX Bo3aercTBui (npuniun Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEePHU30BaTh XMMHUYECKHE PEAKIIMH, JISKAIIHEe B OCHOBE
IIPOMBIIIJICHHOTO TIOTY4Y€HUSI CEPHON KUCIIOTHI, aMMHUaKa, OOLI1e HayYHble IPUHIMITBI XUMHUUYECKUX



MIPOU3BOJICTB; 11€IE€CO00PA3HOCTh MPUMEHEHUSI HEOPTaHMUECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOUKU 3PEHUS COOTHOILIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHWHM O METOJaX HAyYHOTO TMO3HAHWS SBICHHIA
IpUPOJBI — HAOIIOIEHHE, U3MEPEHNE, MOJEIMPOBAHHUE, SIKCIIEPUMEHT (PEabHbI U MBICICHHBII),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUS IPUMEHATh 3TU 3HAHUS IIPU 3KCIEPUMEHTAIBHOM
UCCIIEIOBAaHUM BEIECTB U /ISl OOBSICHEHUS XUMHUYECKUX SIBICHUH, UMEIOIIHUX MECTO B IPUPOJE,
IIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA U B [IOBCEHEBHON KU3HU;

c(OPMHUPOBAHHOCTb YMEHHMSI BBIABIATh B3aUMOCBS3b XMMUYECKUX 3HAHUH C MOHATUSAMH U
MPEJCTaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB il 00Jiee OCO3HAaHHOTO TTOHUMAHUS
MaTEpHUaIbHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUS MIPOBOJIUTH PACUETHI: C MUCIOIB30BAHUEM MOHATHIA «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» M «MOJIApHAsi KOHIIEHTPALUA»; MacChl BellecTBa Ui 00bEMa rasa 1o
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce MM OOBEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIIMU
BEIIECTB; TEMJIOBOT0 3(deKra peakuun; 3Ha4eHUus: BOJOPOJHOIO IOKa3aTessi pacTBOPOB KUCIOT U
11esI0uell ¢ U3BECTHOM CTENEHbIO AUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOILYKTa
peakuuu, €ciM OJHO M3 MCXOJHBIX BELIECTB JIaHO B BUJE PacTBOpa C ONPEAEIEHHONW MacCOBOU
J0JIell pacTBOPEHHOIO BEIIECTBA WM J1aHO B U30BITKE (MMEET NMPUMECH); J10JIM BBIXOJAA MPOJYKTa
peakiuu; 00bEMHBIX OTHOLIEHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IUIAHMPOBATb W IMPOBOJUTH XUMHUYECKUN
SKCHEPUMEHT (IPOBEIEHUE peakluil MOHHOro oOMeHa, MOATBEP)KICHHE KayeCTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BEIIECTB, ONPEJCIICHUE CPEllbl PacTBOPOB BELIECTB C IOMOIIbIO MHAMKATOPOB,
U3y4YeHUE BIMSIHUA PpaA3IMYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKOM peakluu, peleHue
9KCIIEPUMEHTAJIBHBIX 3a1ad 1o TemaMm «Meramib»y U «Hemeramisl») ¢ coOntoieHueM INpaBuil
6e30macHOro oOpalleHust ¢ BeleCTBaMU U J1a00paTOpHbIM 000py0BaHUEM, (OPMYIUPOBATH LIETb
WCCIIIOBAHMSI, TIPEJICTABIATE B PA3IUYHON (POpPME pe3ysIbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh U
OLICHHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI: COOJIO/IaTh MpaBWIa MOJB30BAaHUS XUMUYECKON TMOCY/ION U
1a00paTOpPHBIM 000pYyI0BaHHEM, OOpAIIEHHUS C BEIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSAMHU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB, IKOJIOTUYECKHU 11€IeCO00pa3HOro MOBEIEHUS B
OBITY U TPYAOBOM JEATENIBHOCTH B LIEISX COXPAHEHUS CBOETO 3/10POBbS, OKPYIKAIOILIEH MPUPOTHON
Cpelbl U JTOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OMNACHOCTh TOKCHYECKOIO NEHCTBUS
Ha JKHMBBIE OPraHU3MBbl OIPENEIEHHBIX HEOPraHMYECKHX BEIIECTB, NOHMMAas CMBICI IIOKa3aTels
[AK;

c(OPMHPOBAHHOCTh YMEHUH: OCYIIECTBIATh IIE€JICHANPABICHHBI TOUCK XMMHUYECKON
nH(poOpMallMM B pa3IMYHbIX HCTOYHMKAX (Hay4yHass M Yy4yeOHO-HayyHasl JMTepaTrypa, CpelcTBa
MaccoBoil uMH(popmanuu, MHTepHeT M JApyrue), KpPUTHYECKH aHATU3UPOBaTh XHUMHUYECKYIO
nHpopmaiuio, nepepadareiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUM C IOCTABIEHHON ydeOHOM
3a7a4ei.
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mos.ru/catalogue
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Paznea 2. YrieBogopoabl
[IpenenbHbie

21 YII1€BOAOPOIBI — 5
AJIIKaHBbI,

OUKIIOAJIKAHBI PDIII 10
Henpenenbueie KJIACC
YTICBOAOPOJIBL: https://resh.edu.r

2.2 | ankeHsl, 14 1 u/subject/29/10/
aJIKaInCHEI, MDBIII 10 knace
AJIKHHbI https://uchebnik.
ApomaTHyeckue mos.ru/catalogue
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Pa3znen 3. Kuciopojacoaep:kaiue opraHuuecKne coequHeHust

3.1 | Couptsl. deHon

KapOonnibaeie
COC/IMHEHUSL:
aNbJIETUJIBI U
KETOHBI.
Kapbonossie
KHCJIOTBHI.
CrnoxHble 3QUPHL
Kupsbt

3.2

11

21

1

3.3 | Yruesonasl

POIII 10
KIIACC
https://resh.edu.r
u/subject/29/10/
MOSII 10 kmace
https://uchebnik.
mos.ru/catalogue
?aliases=lesson_t
emplate,video le
sson,video&subj
ect_program_ids

JeATeJBbHOCTD YYUTEJIS € Y4eTOM
NPOrpaMMbl BOCIIUTAHUS

-yCTAaHOBIJICHHE JIOBEPUTEITHHBIX
OTHOLICHUH MEXKIY
MearorndeckuM paboTHUKOM U
00y4aroMICs,
CHOCOOCTBYIOIINX MO3UTHBHOMY
BOCTIPHATHIO O0Y4aIOIIMMHUCS
TpeOOBaHMIA U TTPOCHO
[earorn4eckoro paboOTHUKA,
IMPUBJICYCHUIO UX BHUMAHUS K
o0cykIaeMoi Ha ypoKe
nH(popManny, aKTUBH3AIIH
TO3HABATEIbHOMN JEATEIILHOCTH;

- MOOYyXIeHUE 00YYArOIIUXCS
cOOJIFO/IaTh Ha YPOKe
O6HIerI/IHSITI)I€ HOPMBI TIOBEACHMUS,
npaBuia OOIIEHHS CO CTAPIINMHU
(memarormuecKuMu paOOTHUKAMH )
Y CBEPCTHUKAMU (0O0YyJarOIIUMUCH ),
NPUHIMITEL y4eOHOW TUCIMTUIAHBI
u

CaMOOpraHH3aLIH;

- IPUBJICUCHNEC BHUMAaHUA
00yYaromuxcs K IEHHOCTHOMY
aCIIeKTy M3yYaeMBbIX Ha ypOKax
SIBJICHUH, OpraHu3anus ux padboThl
C MOJTy4aeMOi Ha YPOKE COLUATLHO
3HAYUMON UHpOpMaIHen —
WHHIMHPOBAHUE ee 00CYKICHUS,
BbICKAa3bIBaHUA O6yanOHII/IMI/IC$I
CBOETO MHEHHUS T10 €€ MOBO/Y,
BBIPAOOTKH CBOETO K HEel
OTHOIIICHMUS,

- HCITOJIb30BAHUEC BOCIIUTATCIIBHBIX
BO3MOXHOCTEH COZIEpKaHUS
y4eOHOro npeaMeTa yepes
JIEMOHCTPAIHIO 00yJarOIIMCS
MIPUMEPOB OTBETCTBEHHOTO,
IpaXIaHCKOTO [TOBEICHNS,
TIPOSIBIICHUS YETIOBEKOIFOOMS 1
I0OpOCEePICTHOCTH, Yepe3 0 100p
COOTBETCTBYIOIIUX TEKCTOB IS
YTCHU, 3a1a4 JJId pCIICHUAA,
MPOOJIEMHBIX CUTYAIWH JIJIsI
00CYyXJIeHUs B KIIACCE;

- IpUMEHEHNE Ha YPOKe
MHTEPAaKTUBHBIX (hOpM pabOTHI €
00yJarOITIMUCS:
WHTEJUIEKTYaIbHBIX UTP,
CTUMYJIUPYIOLIUX MO3HABATEIHHYIO
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AMUHEL
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benxu
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Pa3zpnen 5. BoicokoMoJIeKY/IsIpPHbIE COeUHEHUS

POIII 10
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OBILIEE
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MOTHUBALHIO 00yUYarOINXCS;
JIUCKYCCUH,

KOTOpBIE Jal0T 00yYaromumMest
BO3MOKHOCTH TPUOOPECTH OTIBIT
BEICHUS1 KOHCTPYKTHBHOTO
JIMaJIora; TPYIIOBOM pabOoThl MU
paboThl B mapax, KOTOpBIE y4aT
KOMaHIHOH paboTte n
B3aMMOJCHCTBUIO C APYTUMHU
JETbMU;

- BKIIIOYECHHUE B YPOK UTPOBBIX
IIpoLEeIyp, KOTOPbIE IOMOTAat0T
MOAJIEPKaTh MOTHBALIHIO
00yYaromuxcs K MoJIy4eHHIO
3HAHWM, HAJIQKUBAHUIO
MO3UTUBHBIX MEXIMYHOCTHBIX
OTHOIIICHHUH B KJacce, IOMOTaloT
YCTaHOBJICHUIO T0OpOKeTaTebHON
aTMochepsl BO BpeMs YpOKa;

- opranu3zanus medcTa
MOTHBHUPOBAHHBIX U
3PYAUPOBAHHBIX 00YYAIOIINXCS
HaJ UX HEYCIIEBAIOINMHU
OJTHOKJIACCHUKaMH, JTAIOIIETO UM
COLMAJIbHO 3HAYUMBIH OIIBIT
COTPYAHUYECTBA U B3aUMHOU
IOMOIIH;

- MTHUOMUPOBAHUC U ITOAACPIKKA
HCCIIEI0BATEIbCKOM
JeATeNIbHOCTH 00yYaroINXCs B
pamMKax peann3alnuu UMH
WHAMBUAYAIBHBIX U TPYIIIOBBIX
HCCIIEI0BATENBCKUX IIPOEKTOB, YTO
JacT 00y4aronMest BO3SMOKHOCTh
MpHOOPECTH HABBIKH
CaMOCTOSITEIIBHOT'O PELICHUS
TEOPETUIECKOW POOIIEMBI,
TeHEepPUPOBaHUSI U OOPMIICHHUS
COOCTBEHHBIX UAEH,
YBAKHUTCJIHLHOTI'O OTHOIICHHA K

Yy KHM UJIesiM, 0POPMIICHHBIM B
pabotax qpyrux uccienoBarenei,
HaBBIK ITyOJINYHOTO BBICTYIUICHUS
rnepes ay IuTopue,
apryMeHTUpPOBaHUA U
OTCTaWBaHUS CBOEH TOUYKH 3pCHUA.
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MH()OpPMALINH, AKTUBH3AIHH
MI03HABATENILHOM e TeTLHOCTH;

- OOy X IeHUE 00YJarOIIUXCS
co0JIF01aTh Ha YPOKE
OOIIECNPUHSATEIC HOPMBI TTOBEICHHS,
IpaBHiIa OOIIEHHUS CO CTAPUINMH
(megarornuecKMMU pabOTHUKAMHU )
U CBepPCTHUKAMH (00y4aIOMIIMUCS),
MPUHIAUIE] y9eOHOM AUCIUIUTIHEL
W caMOOpraHu3allny;

- IPUBJICUYCHNE BHUMAHHS
00yYaromuxcs K IEHHOCTHOMY
aCIIeKTy M3yYaeMBbIX Ha ypOKax
SIBJICHUH, OpraHu3aIys X padoThI
C MOJTy4aeMOi Ha YPOKE COLUAITLHO
3HAYUMON UHpOpMaIHen —
WHHIMHPOBAHUE ee 00CYKICHUS,
BBICKA3bIBaHHSI 00YYaIOLIMHUCS
CBOET0 MHEHHS 110 €€ IOBO.Y,
BBIPAOOTKH CBOETO K Hel
OTHOUICHUS;

- HCTIOJIB30BaHKE BOCITUTATEILHBIX
BO3MOXHOCTEH COZIEpKaHUS
y4eOHOT0 TIpeMeTa depes
JIEMOHCTPAIHIO 00yJarOIIMCS
MIPUMEPOB OTBETCTBEHHOTO,
IpaXIaHCKOTO ITOBEICHNS,
TIPOSIBJIICHUS YETIOBEKOITIOOMS 1
JI0OpOCEPICYHOCTH, Yepe3 MoA00p
COOTBETCTBYIOIINX TEKCTOB IS
YTEHUSI, 3aj1a4 JUIsl pelIcHus,
MPOOJIEMHBIX CUTYAIWH JIJIsI
00CYyXJIeHU B KIIACCE;

- IpUMEHEHUE Ha YPOKe
MHTEPAaKTUBHBIX (hOpM pabOTHI €
00y4JarOIUMUCS:
WHTEIUICKTYAJIbHBIX TP,



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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Hroro no pazgeny
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Pasznen 2. Heopranuyeckasi XuMust

POIII 11 xnacce
https://resh.edu.r

u/subject/29/11/
MDOIII 11 kmace

https://uchebnik.
mos.ru/catalogu

CTUMYJIUPYIOIIUX MO3HABATEIHHYIO
MOTHUBAIHIO 00yUarOIINXCS;
JMCKYCCHI, KOTOPBIE Jaf0T
00y4aronmmMcst BO3MOKHOCTD
prOOPECTH OTBIT BEACHUS
KOHCTPYKTHUBHOT'O THAJIOTa;
TPYIIOBO# pabOTHI WITH

paboTHI B mapax, KOTOPbIE y4aT

2.1 HewmeTamnsl 24 e2aliases=lesson KOMaHI[HOfI pa60Te u
template,video B3aMIMOJCHCTBHIO C APYTUMHU
lesson,video&s = ACTEMH

ubject_program BKJIIOYCHHUE B YPOK UTPOBBIX
ids=31937268. | POLELYP, KOTOPbIC IOMOraKOT

35009478 ngzmep;xan, MOTHBAITHIO

00yJaronmxcs K MmoIydeHuIo

PBH_F 1T xnace 3H2}11HI/II71, HaJ'Ia)KI/IBaHI/I}I/O

https._//resh edur MTO3UTHBHBIX MEXITHIHOCTHBIX

u/subject/29/11/ OTHOIIICHUH B KJacce, TOMOTafoT

m? Hi /1 lhwéac.i YCTaHOBJICHUIO T0OpOKeTaTeNbHON

mopss.}uycc;tzlomu. aTMochepsl BO BpeMs YpOKa;

2.2 | Merams 7 H”aliaseszlesson - opranu3anus medcersa
. - MOTHBHUPOBAHHBIX U

_%%s 3PYAUPOBAHHBIX 00YYAIOLTHXCS
. HaJl UX HEYCIEBAOIIUMHU
w OJTHOKJTACCHUKAMH, JTAIOIIETO UM
ids=31937268 COLIMAJIBHO 3HAYMMBII OITBIT
35909478 COTPYTHUYECTBA M B3aMMHOM
HWroro mo paznemy 31 2 TOMOIIK;
Pasgea 3. Xumus 4 ;KM3HL - UHULIUMPOBAHUE U TIOJIJIEPHKKA
POIII 11 knace HCCIIEI0BATENIbCKOM
https://resh.edu.r = A€ATEILHOCTH OOYYaOIMXCS B
u/subject/29/11/ | paMKax peanu3anuu UMH
MDIII 11 kgace | UHIUBUIYaTbHBIX M IPYMIIOBBIX
MeTobl https://uchebnik. = HCCIEN0BATENLCKUX TIPOEKTOB, YTO
3q  TO3HAHMAB 6 mos_.ru/catalogu AacT o0y4aroUMCst BOSMOXKHOCTD
XUMEH. XAMHS I e?aliases=lesson = TPHOOPECTH HABBIKH
YKU3HD template,video | CaMOCTOSTEIBHOTO PEIICHHUs
lesson,video&s TEOPETHUECKON MPOOIEMBI,
ubiect program TCHEPUPOBAHUA U O(i)OpMJ'IeHI/ISI
ids=31937268. | COOCTBEHHBIX HJICH,
35909478 YBaXXUTEIHHOI'O OTHOLLIEHUS K
YYIKUM HJIEM, 0DOPMIICHHBIM B
paboTax ApyTUX HUCCIIeOBATENEH,
HaBBIK ITyOJIMYHOTO BHICTYTUICHUS
Uroro mo pazneny 6 Hepe ayHTopHei,
aApPTYMEHTHPOBAHUS U OTCTAWBAHUS
CBOEH TOUKH 3pEHHUS.
OBUIEE
KOJIMYECTBO HACOB = 99

10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBO yacos
Ne i/t m B Kontpo Ilpaktn OJjeKTpoHHbIE HH(ppOBLIE
Tema ypoxa Cr' | IbHBIe | Yeckue o0pa3oBaTeJbHbIE PeCYyPChI

pa6oTsl | padoThI

1. Ilpenmer u 3HaYCHUE Ypoxk "[IpeameT opraHuyecKoi XUMHH.
OpraHUYeCcKON XUMUH, Teopusi XUMHUUYECKOTO CTPOCHUS
oprannueckux Bemects" (POLI)
https://resh.edu.ru/subject/lesson/6149/start/

2. llpenacraBneHue o 170388/

MHOT000pa3Hy OPraHUYECKUX 1 Ypok "VYraepon" (MOILI)

COeIMHEHNH https://uchebnik.mos.ru/material_view/atom
ic_objects/10366625?menuReferrer=catalo
gue

3. XuMmuueckas CBs3b B
OpPTaHUYECKUX COCTUHEHHSIX.
MexaHu3MbI 06pa30BaHUs 1
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
pa3phbiBa CBsI3ei

VYpok "KosanenrtHas cBsizp" (MOIII)
https://uchebnik.mos.ru/material view/atom
ic_objects/11135497?menuReferrer=catalo

que

VYpok "dopmupoBaHrue OpraHU4eCcKoi
XMMHHU KaK HayKu. Teopust cTpoeHus
OpraHMYecKuX coeuHeHu A. M.

4. DIeKTpOHHOE CTPOCHHE aToMa
yriepoaa (OCHOBHOE U

BO30YKIEHHOE COCTOSHUS). 1 Byrieposa’ (MAIIT)

BaneHTHbIE BOBMOXXHOCTH aTOMa . . . .
https://uchebnik.mos.ru/material view/lesso

yriepona

n_templates/3931?menuReferrer=catalogue

Buneo "Teopus cTpoeHHs OpraHHYECKUX
coenuHeHuit A. M. bytneposa. ['omonorus
u m3omepusi. Buapr mzomepun” (MOLI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849349?menuReferrer=catalo

5. Teopwus ctpoenus
OPTraHUYECKUX COCAUHCHUHN A. 1
M. byTtnepoBa

gue
6. Buabl nzomepun: Ypok "HoMeHkaTypa opraHn4ecKux
CTPYKTYpHasi, IPOCTPAaHCTBEHHAS. coequnenui" (MOLI)
DnexrponHbie 3 (HEKTH B 1 https://uchebnik.mos.ru/material _view/atom
MOJIEKyJIaX OpPraHUYeCKUX ic_objects/11305280?menuReferrer=catalo
COEIMHEHUN que
7. llpencraBneHue o VYpok "Knaccuduxanus peakuid” (ML)
KJaccu(puKauy u 1 https://uchebnik.mos.ru/material_view/atom
cHCTeMaTHYecKasi HOMEHKJIATypa ic_objects/7411846?menuReferrer=catalog
(IUPAC) oprann4ecKux BeIIeCTB ue
Ypok "Xumus v 310pOBbe YenoBeKa'
8. Knaccuduxanus peakuuii B 1 (POLI)
OpPTaHNYECKON XUMHHU https://resh.edu.ru/subject/lesson/5452/start/
150796/
9. AnkaHBI: TOMOJIOTHYECKUI
psn, obmast popmya, VYpox "lIpenenpHbIe YTIeBOIOPOIBI —
HOMEHKJIaTypa U U30Mepus, 1 ankansl" (POL)
3JIEKTPOHHOE U https://resh.edu.ru/subject/lesson/6151/start/
MPOCTPAHCTBEHHOE CTPOCHUE 149993/
MOJIEKYI

Ypok "AnkaHbl: XUMHYIECKHE CBOMCTBA"
1 (MDIII)
https://uchebnik.mos.ru/material view/atom

10.®usnuyeckre U XUMHIECKHUE
CBOMCTBA aJIKAHOB



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
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https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/6151/start/149993/
https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue

ic_objects/9761057?menuReferrer=catalog
ue

11.0OcobeHHOCTH CBOMCTB METaHA

VYpok "AnkaHbl: TOly4eHUE U
npumeHenue" (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/9760997?menuReferrer=catalog
ue

12.HaxoxaeHue aJKkaHoB B
npupoie. CriocoObl MOTydeHus |
[IPUMEHEHHUE aJIKAHOB

13.1{uknoankansl: o0mast
(bopMyiia, HOMEHKIATYpa U
HU30MEepHst, 0COOCHHOCTH
CTPOEHHUS ¥ XUMHUYECKUX
CBOMCTB, CIIOCOOBI MOTyYCHUS U
IIPUMEHEHUE

VYpok "Ankansl. CocTaB, CTpOeHHUE,
FOMOJ'IOFI/I‘IGCKI/Iﬁ pan, u3omMepus,
HOMeHKIatypa" (MOILI)
https://uchebnik.mos.ru/material_view/lesso
n_templates/3727?menuReferrer=catalogue
Vpox "luknoankansr" (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/9761172?menuReferrer=catalog
ue

14. AnKkeHbI: TOMOJIOTHUECKUH
psna, odmas Gopmyna,
HOMEHKJIATypa, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MosieKy. CTpyKTypHas U ITUC-
TpaHC-H30MEpHS ATTIKEHOB

VYpok "HenpenensHble yIiIeBOIOPOABI —
ankensr” (POII)
https://resh.edu.ru/subject/lesson/5412/start/
212563/

15.Peakuyu npucoeIMHEHAS Y
ankeHoB. IIpasuiio
MapkoBHUKOBa

VYpok "AnkeHsl: XuMHUUecKue cBoicTea"
(MDILI)

https://uchebnik.mos.ru/material _view/atom
ic_objects/9766622?menuReferrer=catalog
ue

16.Peakuiuu oKHCICHUS Y
AJIKEHOB

17.0BP B oprannyeckoil XuMuu

18.Cnoco6sl mosryueHus u
MIPUMEHEHHUE aJKEHOB
19.Pemenne uenovyex
MIpEBpaLCHUI
20.TTpoBepounas paboTa
"Ankaapl. AJTKEHBI"

VYpok "AnKeHbl: IPUMEHEHUE U
nomryuerue" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1938049?menuReferrer=catalo
gue

Buneo "Tlonyuenue sTuieHa u3 staHona"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7763332?menuReferrer=catalog
ue

Ypok "Ankensl. CocTaB, CTpOCHHUE,
FOMOJIOTUYECKUH PsIZT, U30MEPHS,
HOMeHKJaTypa" (MOILI)
https://uchebnik.mos.ru/material _view/lesso
n_templates/3851?menuReferrer=catalogue

21. AnkarieHsl: CONPsHKEHHBIE,
W30JIMPOBAaHHBIE,
KyMyJupoBaHHble. OcOOeHHOCTH
IEKTPOHHOT'O CTPOEHUS

22. XUMHYECKHE CBOMCTBA
CONPSIAKEHHBIX TUEHOB

VYpoxk "Ankanuens" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/9819470?menuReferrer=catalog
ue

VYpok "Ankaguensl 1 kaydyku. Pesnna"
(MDII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849460?menuReferrer=catalo

que

23.CnocoObI NONMy4eHUs U
NPUMEHCHUE aKaINECHOB

VYpox "AnKanueHsl: OTy9IeHUE U
npumeHenue" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
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n_templates/1943784?menuReferrer=catalo
gue

24. AJIKMHBI: TOMOJIOTHYECKHI
psn, obmas Gpopmyna,
HOMEHKJIATypa, SJICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (GPU3NIECKUE CBOWCTBA

25.XuMudeckue cBoicTBa
AJKUHOB

26.Peakuny OKHCTIEHUS Y
AJIKNHOB

27.Crioco0BbI TIOTyYeHus |
MPUMEHEHUE aJIKHHOB
28.Pemenne nenouex
HIpEBpaLLCHUN

29.Cucremarusanus u
000011IeHNE 3HAHUHA I10 TEME

VYpok "ANKHUHBL: CTpOeHHE, U30Mepus,
HOMeHKIaTypa" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1925064?menuReferrer=catalo
gue

VYpok "AIKUHBL: XUMHUYECKHE CBOMCTBA"
(MDII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/9761141?menuReferrer=catalog
ue

Ypok "ANIKUHBL: TOTyYeHHE 1
npumenenune" (MOL)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1978251?menuReferrer=catalo
gue

Ypok "ANKUHBL: CTPOEHUE, HOMEHKIATYPA,
nzomepus, pusnueckue corcra" (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/9761122?menuReferrer=catalog
ue

VYpox "ANKUHBL: GUINUECKUE U
xumuueckue cporictea" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1937365?menuReferrer=catalo

que

30.ApeHbl: TOMOJIOTHYECKHUH P,
obmrast popmyna, HOMEHKIATYpa.
ONEeKTpOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE
MOJIeKy O€H30J1a U TOJTyoJIa, UX
¢bu3nyeckue cBONUCTBA

31.Xumuueckue cBOMCTBa
ApPEHOB: PEaKIIUU 3aMEIICHUS

32.XuMH4UeCcKHe CBOMCTBA
ApEHOB: peaKIuu
MIPUCOEAMHEHUS, OKUCIICHHE
rOMOJIOroB OeH30I1a

33.0pueHTupyIoliee aeicTBre
3aMeCTUTENCH

VYpoxk "ApeHs! (apomMaTHYECKHE
yraeBoopossl)" (POIL)
https://resh.edu.ru/subject/lesson/4775/start/
150494/

VYpok "Apomarndeckue yriaeBogopOIbl —
apensl" (MOIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7403487?menuReferrer=catalog
ue

VYpok "ApeHsl: XUNMHUYECKHE CBOMCTBA
oensona" (MOILI)
https://uchebnik.mos.ru/material_view/atom
ic_objects/9819516?menuReferrer=catalog
ue

VYpok "ApeHsl: cTpoeHHe, HOMEHKIIATypa,
nzomepus, pusnueckre cBorcra" (MOIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11159449?menuReferrer=catalo
gue

Bugeo "Apensl. CiocoObl osyyeHus 1
puUMeHeHHe OEH30J1a U €r0 TOMOJIOTOB"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849497?menuReferrer=catalo

que

34.Crioco0bl MOJyYeHHUs |
MPUMEHCHUE apeHOB

Buneo "I'eneTndeckas CBI3b MEKITY
KJ1accamu yriieBogopo o (MOIII)
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https://uchebnik.mos.ru/material_view/atomic_objects/11849497?menuReferrer=catalogue

https://uchebnik.mos.ru/material view/atom
ic_objects/11849611?menuReferrer=catalo

que

35.T'eHeTnveCKas CBSI3b MEXKTY
pa3IUYHBIMU KJIaCCAMU
YIJIEBOJIOPOJIOB

Ypok "ApomaTnyecKkue yriaeBoI0POIbL.
Apensr" (MBII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7488640?menuReferrer=catalog
ue

36.T1puponnsiii ra3. [TomyTHbIE
HE(PTSIHBIEC Ta3bl

Vpox "lIpupoaHble HCTOYHUKH U
nepepaboTka yriesomopoaos" (POLL)
https://resh.edu.ru/subject/lesson/6148/start/
170461/

37.KaMeHHBIN Yroib U MPOAYKTHI
€ro nepepadoTKu

38.HedTs 1 criocoOs! eé
nepepaboTku. [IpumeHenue
MIPOJYKTOB NepepadoTKu HehTH

39.I'eHeTnveckas CBSI3b MEXIY
pa3ITUYHBIMU KJIACCaMH
YIIICBOIOPOJIOB

40.T"asoreHonpOU3BOTHBIC
YTJICBOJIOPOJIOB: 3JICKTPOHHOE
CTPOCHHME; PEAKIIMH 3aMEIICHUS
rajoreHa

41. [leticTBHE 1IeI0OYEH HA
raJIOreHIIPOU3BO/THEIE.
BsaumoneiicTeue
JIATAJIOT€HAIKAHOB ¢ MarHueM U
LIMHKOM

42.CucreMarnsanus 1
000011IeHIe 3HAHUI TI0 pa3eny
"YrneBomopomasr"

43.KonTtponbHas padoTa 1o Teme
"VYrneBogoposr”

Ypoxk "[IpupoHbie HCTOYHUKHT
yriieBoopoaoB. KameHHbIN yronsb.
Kokcoxumuaeckoe mpouzBoacTeo" (MOBII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/11869235?menuReferrer=catalo
gue

VYpok " CoctaB HEDTH U IPOAYKTHI €€
nepepadotku” (MOLI)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1566110?menuReferrer=catalo
gue

Buneo "T'eneTnueckas CBA3b MEXKIY
KJlaccamu yrieBoaopoos" (MOII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/11849611?menuReferrer=catalo
gue

Ypok "T'anorensr" (MOIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10835229?menuReferrer=catalo
gue

VYpoxk " 'amoreHnpon3BoAHbIE
yraeBooponos” (MOII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10857892?menuReferrer=catalo
gue

Ypoxk "O0o00IIeHre U cHCTEMAaTH3AIHS
3HaHuil no Teme " Yrinerogopoast""
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7665393?menuReferrer=catalog
ue

Buneo "O0001meHrEe ¥ cCHCTEMATH3AIAS
3HAHUH 110 TeMe « Y TJIEBOJIOPOABD»"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849508?menuReferrer=catalo

que

44 TlpenensHBIE OMHOATOMHBIC
CIUPTHL: TOMOJIOTHUECKUI psi,
obmast popmyia, cTpoeHue
MOJICKYJI, H30MEpHSI,
HOMEHKJIaTypa, KIIaCCU(pUKAIIVIS,
(hH3UYeCcKHe CBOMCTBA

Ypok "OnHoaTOMHBIE NpeeIbHbIE
criupthl" (POL)
https://resh.edu.ru/subject/lesson/4769/start/
150550/
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45, XuMn4yeckue cBOMCTBA
MpeaeabHBIX OJHOATOMHBIX
CIIUPTOB

Ypoxk "[IpenenbHbie 0THOATOMHEIE
couptel” (MOLL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10038791?menuReferrer=catalo

que

46.0KucIeHUE CIIUPTOB

47.CriocoObl TOTy4YeHUs U
MPUMEHEHNE OJHOATOMHBIX
CIIUPTOB

48.1Ipoctsie >¢upsr:
HOMEHKJIaTypa U U30Mepus,
0Cc00EHHOCTH (PU3NUECKHUX H
XUMUYECKUX CBOMCTB

49. MHOT0OaTOMHBIE CTTHUPTHI:
STUJICHIJIMKOJb U TJIMLEPHH, UX
¢du3nUecKue U XUMHYECKHE
CBOMCTBA

50.Cnioco0bI ony4eHus u
NPUMEHEHUE MHOTOATOMHBIX
CIIUPTOB

51.Peuienne nenoyex
MpEBpAILICHUI

52.®eHo: CTpOSHUE MOJIEKYIIHI,
(u3nyYecKne CBONCTBA.
TokcuuHoCTh (heHoIa

53.Xumuueckue cBoicTBa
(denomna

Ypoxk "[IpeaenbHbie 0OTHOATOMHBIE CIIUPTHI:
IMOJIYy4YCHUC U IPUMCHCHUC.
DuU3N0JIOTHYECKOe IEUCTBUE HA OPTaHU3M
gesnoseka" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1942795?menuReferrer=catalo
gue

Ypok "OyHKINOHATHHBIE TIPOU3BOIHBIE.
O¢upsr" (MILL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10636495?menuReferrer=catalo
gue

Ypok "Muoroatomusie cnupThi” (MOLI)
https://uchebnik.mos.ru/material _view/atom
ic_objects/7488843?menuReferrer=catalog
ue

Ypox "OTUNEHIINKOIIb U TIIULEPUH KaK
Hpe)Z[CTaBI/ITCJ'H/I HpeILGJ]I)HI)IX
MHOT0aTOMHBIX ciupToB" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/4327?menuReferrer=catalogue

Ypox "DeHonbl 1 apOMaTHIECKUE CITUPTHI"
(PDIII)
https://resh.edu.ru/subject/lesson/5727/start/
150577/

Ypoxk "®denonsr" (MOIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10475631?menuReferrer=catalo

que

54.CnocoObI NONMy4EHUs U
npuMeHeHue genona

Buneo "®enon" (MOL)
https://uchebnik.mos.ru/material view/atom
ic_objects/10416396?menuReferrer=catalo

que

55.IpakTrueckas pabora No 1.
Pemienue sxcrnepuMeHTaIbHBIX
3aaa4 o teMe "CrnupTsl U
(dhenomsr"

56.Cucremaruzanus u
000011IeHHEe 3HAHUN IO TEME

Ypoxk "®enonsr" (ML)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7526903?menuReferrer=catalog
ue

Ypok "®enon. Ctpoenue, pusndeckue
cBoricTBa. OCOOEHHOCTH XUMHUUYECKUX
CBOf/iCTB (l)eHOJ'Ia. Ka‘leCTBCHHHe peaknnun
Ha ¢enon. Tokcnunocts penona" (ML)
https://uchebnik.mos.ru/material _view/atom
ic_objects/11849532?menuReferrer=catalo

que

57.Anpnernnsl U KETOHBI:
3JIEKTPOHHOE CTPOCHHUE

Ypoxk "Ansaeruapt u ketous" (POII)
https://resh.edu.ru/subject/lesson/4776/start/
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KapOOHWJIBHOH TPYIIIIHI;
TOMOJIOTHYECKUE PSBI, 001Ias
(hopmyna, m3oMepus u
HOMEHKJIaTypa

58. Anbaeruasl U KETOHBI:
(pm3nyecKue CBONCTBA; pEaKIIuu
MPUCOSAMHCHUS

150604/

VYpok "Anbaerunpl: CTpoeHUE, H30MEPHS,
HOMEHKIIaTypa, GU3nuecKre cBorucTea"
(MDIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2044580?menuReferrer=catalo

gue

59.Peakuun oxkucienus u
Ka4eCTBEHHBIC PEAKIINU
AJIBIETUI0B U KETOHOB

Buneo "KauectBenHas peakius Ha
alpaCTUIbI (C TUAPOKCUIOM MeH )"
(MDBIII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/5310410?menuReferrer=catalog
ue

60.Crioco0sI ToydeHust
AJBJIETHJIOB  KETOHOB
61.Pemenwne nenoyex
MpeBpaleHU

62.KonTponbHas pabora o Teme
"Crouptel. ®enonsl. Anpaeruant”

63.MHoroob6paszue kapOOHOBBIX
KHCIIOT

Ypox "Anpaeruapl: Noay4YeHUE U
npumenenune" (MOL)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2049329?menuReferrer=catalo

gue

Ypok "KapOoHOBBIC KHCIIOTHI: (hU3HUSCKUE
u xumudeckue cporicrea” (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2037534?menuReferrer=catalo
gue

VYpok "CBoiicTBa KapOOHOBBIX KHCIOT"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10635487?menuReferrer=catalo
gue

Ypok "YKCycHast KHCIIOTa Kak
HpeI[CTaBI/ITeJ'II) HpeJIeJII)HI)IX
OJHOOCHOBHBIX Kap6OHOBLIX kuciaot"
(MDIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/3663?menuReferrer=catalogue

64.zomepust 1 HOMEHKIIATypa
KapOOHOBBIX KHCIIOT, UX
(m3nyeckue CBONCTBA

Buneo "Pa3znoxxenne MypaBbHHOM
kucnoter" (MOIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/8655747?menuReferrer=catalog
ue

65.Xumunueckue cBocTBa
MpeaeIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

Ypok "Beicuine kapOOHOBBIE KUCIOTHI.
Msura" (MOII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7526876?menuReferrer=catalog
ue

66.Crennuyeckue cBONCTBA
KapOOHOBBIX KHCJIOT

Ypoxk "OyHKINOHATBHBIE IPOU3BOIHBIE
kapOoHoBbIX kuciot" (ML)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10708896?menuReferrer=catalo

gue

67.CnocoObI mOMy4eHUs 1
NPUMEHEHNE KapOOHOBBIX KUCIOT

Ypok "KapOOHOBBIE KHCIOTHI: MTOTyYEeHUE H
npumenenue" (MOII)
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https://uchebnik.mos.ru/material view/lesso
n_templates/2049583?menuReferrer=catalo

que

68.CnosxHbIe 3GUPHL:
TOMOJIOTHYECKHH Psif, 00Ias
(dhopmyia, u3oMepus U
HOMCHKJIATypa

69.Ddusnueckre U XUMAYECKUE
CBO¥CcTBa 3UPOB

Vpox "Cnoxusie 3upst u xupsl” (MOIIII)
https://uchebnik.mos.ru/material _view/atom
ic_objects/7526883?menuReferrer=catalog
ue

Vpok "XuMudecKnue CBOMCTBA U
MIpUMEHEHHNE CIOXKHBIX 3¢upoB" (ML)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2043706?menuReferrer=catalo
gue

VYpox "CrnoxHsie 3QHUPHI: CTPOCHHE,
HU30MCpUsA, HOMCHKIIATYypa, (I)I/ISI/I‘{CCKI/IG
cBoiicTBa, noxyuenue" (MOLI)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2043703?menuReferrer=catalo

que

70.2Kupsr: cTpoeHue,
¢du3nUecKue U XUMHYECKHE
CBOWMCTBA (TUAPOIIN3)

71.0co0eHHOCTH CBOWCTB KHPOB,
COJIepKaIIUX OCTATKU
HEMPEACIbHBIX ) KUPHBIX KHUCJIOT.
Mpuia.

72.Peuienne nenoyex
MpEeBpaICHUI

73.I1paktuueckas pabora Ne 2 .
Pemenne sxcnepruMeHTaIbHBIX
3amay 1o teme "KapboHoBbie
KHUCHOTHL. CroxHbIe 3GUpHI"

74.T eneTnyeckas CBSI3b
YTIIEBOIOPOIOB U

KHUCIOPOJCOIEPKAIIUX
OpPTraHUYIECKUX BEIICCTB

Ypox "Kups" (MDILI)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10859247?menuReferrer=catalo

que

Ypoxk "Xupsr. Moromue cpeactea” (POIII)
https://resh.edu.ru/subject/lesson/5952/start/
150631/

Vpok "XumMuueckue CBOMCTBA JKUPOB U UX
npumenenue. Mea u CMC" (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1317356?menuReferrer=catalo
gue

Buneo "T'eneTnueckas cBs3b MEXKIY
KjlaCCaMM KHCJIOPOACOALCpKAINX
opraanyeckux coepuHenuit" (MOLL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/11849617?menuReferrer=catalo
gue

VYpok "O00011IeHIE U CCTeMAaTH3aIUs
3HAHUH M0 TeMe «XUMHYECKHUE pPeaKIum"
(MDIII)

https://uchebnik.mos.ru/material _view/lesso
n_templates/2042020?menuReferrer=catalo

que

75.Cucremarusanus u
000011IeHHE 3HAHUN IO TEME

76.KonTtpospHas paborta
"KapOoHOBBIE KHCIOTBI M UX
IpOM3BOAHBIE"

77.0011as XxapaKTepHCTHKA
YIJIEBOJIOB ¥ KJIACCU(PUKAIHS
YTIeBOJIOB (MOHO-, - U
MTOJIMCAXaPHIBI)

Buneo ")XKupel. Xumuyaeckue cBOWCTBA.
Kuper B npupoze" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849613?menuReferrer=catalo
gue

Ypox "Yraeronsl. [roko3a.
Omurocaxapuzpl. Caxapoza" (POILI)
https://resh.edu.ru/subject/lesson/6150/start/
150687/Ypoxk "Crpoenne MOHOCaxapHI0B"
(MDII)

https://uchebnik.mos.ru/material _view/atom
ic_objects/10710941?menuReferrer=catalo
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que

78.Monocaxapuabl: puzndeckne
CBOIMCTBA M HAXOXKICHHE B
pUpoJe

79.IlpuMeHeHnE IIF0KO3bI, &
3HAYCHHUEC B KHU3HECATEIILHOCTH
opraHusma

80. ucaxapusl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B npupoje u
MPUMEHEHUE TUCaXapUIOB

81.[Tomucaxapuabl: CTPOCHHUE
MaKpOMOJIEKYJI, PU3HNYECKHE U
XHUMHYECKHE CBOMCTBA,
MpPUMEHECHUE

82.IlonsiTre 00 MCKYCCTBEHHBIX
BOJIOKHAX

VYpox "Yriaeroabl. MoHOCaxapHuabl Ha
npumepe rmoko3br” (MOLI)
https://uchebnik.mos.ru/material _view/atom
ic_objects/7526884?menuReferrer=catalog
ue

Buneo "YrieBombl. MoHO- 1 Auicaxapuabl:
TJIFOKO3a, CaXapo3a, MajJIbTO3a U JIaKTO3a.
I'maponus nucaxapunos. HaxoxaeHuve B
MIPUPOJIC ¥ PUMEHEHNE AUCcaxapuaoB"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849561?menuReferrer=catalo
gue

Vpoxk "[lomucaxapuasl, Kpaxmai,
nemtonosa” (POII)
https://resh.edu.ru/subject/lesson/5413/start/
150714/

VYpok "lomucaxapusr" (MOLL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10707367?menuReferrer=catalo
gue

83.KonTponbHas pabora
"Vriaesoanr"

Ypoxk "O000IICHHE U CHCTEMAaTH3AIIHS
3HaHuil no Teme "Kucnoponconepxamue
opranuueckue coequaeHus"" (MOLL)
https://uchebnik.mos.ru/material_view/lesso
n_templates/8358?menuReferrer=catalogue

84. AMuHBI: KImaccupukanms,
CTpOEHUE MOJIEKYI, 00IIas
(dhopmyiia, u3oMepus,
HOMEHKJIaTypa U (U3nYecKue
CBOMCTBa

85.Xumunueckue cBoCcTBa
anpaTHYECKUX AMUHOB

86. AHWINH: CTpOCHHE aHIIINHA,
0CO0EHHOCTH XUMHUYECKHX
CBONCTB aHWJIMHA

87.Cnioco0bI ony4eHus u
NPUMEHEHNE aMn(paTHIeCKUX
aMUHOB

88.00001eHnne 110 TEME
"AMUHBI"

VYpoxk "Amunsr" (MOLL)
https://uchebnik.mos.ru/material _view/atom
ic_objects/10870693?menuReferrer=catalo

que

VYpok "AMHHBI, aHWINH: CTPOEHHE,
CBOICTBA, NOJIy4eHHE, TPUMEHEHHUE"
(MDII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7575892?menuReferrer=catalog
ue

VYpoxk "AHHUIMH: CTpOEHHE, CBOMCTBA,
nonyuenue, npumenenue” (MOL)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2083565?menuReferrer=catalo
gue

VYpox "AMUHBI, aHWIHH: CTPOCHHUE,
CBOIiCTBa, IOJy4YeHHE, IpUMeHeHHe"
(MDIII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7575892?menuReferrer=catalog
ue

89. AMUHOKHUCIIOTHI:
HOMEHKJIaTypa W U30Mepus,
(hm3nuecKue CBOMCTBRA.
OtnenbHbIC IPEACTABUTENH O
aMHHOKHUCJIOT

VYpok "Amunokucnotsl. benku" (POLII)
https://resh.edu.ru/subject/lesson/4743/start/
150742/

90. XuMuueckue cBOCTBa

Ypoxk "Csoiicta amuHokucaot" (MOII)
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aMHHOKHCJIOT, UX OHOIOTHYECKOE
3HaueHHe aMUHOKUCIOT. CHHTE3
Y THAPOJIN3 TMEITHIOB

https://uchebnik.mos.ru/material view/atom
ic_objects/10360931?menuReferrer=catalo

que

91.Bbenku KaK MPUPOIHBIC
MOJIUMEPHI; CTPYKTYPHI OEIIKOB

Vpok "benku" (M)
https://uchebnik.mos.ru/material view/atom
ic_objects/10325359?menuReferrer=catalo

que

92.Ilpaktuueckas pabora
"XUMHYECKHE CBOIMCTBA OEIKOB"

VYpok "Xumnueckue cBoiicta Oenka"
(MDIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/2123291?menuReferrer=catalo

que

93.00001enMEe 110 TEME

Ypoxk "AzoTcoaepaniue
TeTePOIUKIINICCKUE COCTUHEHHUS.
Hyxnennossie kucnotst" (POLLI)
https://resh.edu.ru/subject/lesson/6296/start/
212589/

94. AzoTconepxarie
TeTEePOIMKINYECKUE COCAMHEHHS.

95.HykiienHOBBIE KUCIOTHI

Ypoxk "O0o00IIeHHE U CHCTEMaTH3AIHS
3HaHUi no Teme "AszoTcoaepKaniue
opraamyeckue Bemectra"" (MOLL)
https://uchebnik.mos.ru/material_view/lesso
n_templates/61317?menuReferrer=catalogu
e

VYpok "llpaktryeckas pabora "Pemenne
C-)KCHCpI/IMCHTaJ]I)HI)IX 3aa4 Ha
pacrno3HaBaHuC OPraHUvdCCKUX BCUICCTB
(MDILI)
https://uchebnik.mos.ru/material_view/lesso
n_templates/10029?menuReferrer=catalogu
e

nn

96.1toroBast KOHTPOJIbHAS
pabora

97.0OcHOBHBIE TOHATHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUN U METOJBI UX
CUHTE3a — IMOJIMMEPU3AINSI U
MOJINKOHICHCALIH

98.1Tnactmaccsl. YTWin3auus u
nepepaboTKa MiIacTUKa

VYpok "O00011IeHIE U CCTeMaTH3aIUs
3HaHUi no Teme "A3zoTcoaepKaniue
opraanyeckue Bemectsa"" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/8621701?menuReferrer=catalog
ue

VYpok "CuHTeTn4YeCKUE MOIUMEPBI.
KoHnnencanmoHHbIe TOJIMMEPHI.
[enomnacter" (POL)
https://resh.edu.ru/subject/lesson/6095/start/
150823/

Buneo "lloaumepHsle MaTeprasl.
[TnactMaccel. YTuauszaius 1 nepepaboTka
mractuka" (MOLL)
https://uchebnik.mos.ru/material_view/atom
ic_objects/11849575?menuReferrer=catalo

que

99.3nacToMephl: HATYPaTbHBIN
CHHTETHYECKHE Kayuyku. Pe3una

100. BonokHa: HaTypabHbIE,
HCKYCCTBEHHBIC, CHHTETHUECKHE.
[onmmeps! cienuaaIbHOTO
Ha3HAYCHHS

VYpok "HarypanbHbIi KaydyK.
Cunrernueckne kayayku' (POL)
https://resh.edu.ru/subject/lesson/6152/start/
150850/

VYpok "Cunrernueckue BosiokHa" (POLL)
https://resh.edu.ru/subject/lesson/4777/start/
170536/
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101. ITpakTrueckas padota Ne 6.

Pemmenue sxcriepuMeHTaIEHBIX
3amay mo reMe "Pacro3HaBanue
IUIACTMACC U BOJIOKOH"

102. O6061eHue u
crcTeMaTh3alus H3y4eHHOTO
MaTepHaia o Teme
"BBICOKOMONEKYISIpHBIE
coenuHeHwHs"

OBUIEE KOJIMYECTBO
YACOB I10O ITPOTPAMME

102

Ypoxk "Opranudeckast XuMuUsi, YEJIOBEK U
mpupoxna" (POII)
https://resh.edu.ru/subject/lesson/4823/start/
150933/



https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4823/start/150933/

IHOYPOYHOE IINTAHUPOBAHHME
11 KJIACC

KoanuyecTBo 4acos
Ne n/n n B Konrpo Ilpakrn OJeKTPOHHbIE HH(ppOBLIE
Tema Ypoka cer JIbHBIE yecKue 06pa3OBaTe.]1]>Hl>le pecypcehbl

° padoTbl | padoThI

1. Homenknatypa POIII 11 xmacc
OPraHUYECKUX BELIECTB https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video_lesson,video&subject
program_ids=31937268,35909478

2. Knaccudpuxanus POHI 11 xmacc
OpTaHWYECKHUX BEIIECCTB https://resh.edu.ru/subject/29/11/
MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program ids=31937268,35909478
3. Xumuyeckue cBoHcTBa POII 11 xnace
YIJIEBOIOPOIOB https://resh.edu.ru/subject/29/11/
MDOIII 11 xace
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program_ids=31937268,35909478
4, XuMHYeCKHE CBOWCTBA POII 11 xnacc
HPOM3BOJHBIX https://resh.edu.ru/subject/29/11/
YIII€BOAOPOIOB MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video_lesson,video&subject
program_ids=31937268,35909478

5. Tenernueckas CBSI3b MEXKIY POIII 11 xmace
KJIacCaMH https://resh.edu.ru/subject/29/11/
MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video_lesson,video&subject
program ids=31937268,35909478

6. Pemenue nenouex POIII 11 xmacce
IPEeBpAILCHUH https://resh.edu.ru/subject/29/11/
MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program ids=31937268,35909478
7. PeuieHne pacueTHbIX 3a1a4 POHI 11 xmacc
https://resh.edu.ru/subject/29/11/
MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program_ids=31937268,35909478

8. BxomHast KOHTpOJIbHAS POII 11 xmacc

pabora https://resh.edu.ru/subject/29/11/
1 1 MOSII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I
esson template,video lesson,video&subject
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program ids=31937268,35909478

10.

11.

ATtom. CocTaB aTOMHBIX

AAep. XUMHYECKHI dJIEMEHT.

M3oTomnkl.

CrtpoeHue IeKTPOHHBIX

00o10ek aroMoB.KBaHTOBBIE

qucia.

Knaccudukarus
XUMHYECKHUX DIIEMEHTOB

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDIII 11 kimace
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

12.

13.

Pacnpenenenue aneTpoHoB
10 aTOMHBIM OpOUTAIISIM

ONeKTPOHHBIE
KOH(UTypanuy aTOMOB.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDOII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

14.

DNEeKTPOHHBIE
KOH(UTypalnuy HOHOB.

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=lI

esson_template,video_lesson,video&subject
program ids=31937268,35909478

15.

16.

Ilepuonuueckuil 3aKoH.

Ilepuonuueckas cucrema
JI.N.Menneneena

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=lI

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

17.

Pemenne PAaCYCTHBIX 3a1a4

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478
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18.

19.

KonrponbsHas padora Ne 1
«CtpoeHue aToMa

HMonnas cBs3b

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MOBIII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOBIII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

20.

KoBanenTtHas nomnspHas
CBSI3b

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

21,

22,

KoBanenTHas HenonspHas
CBS3b

Merannnyeckas u
BOJIOPOJIHAS CBSI3H

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDOII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

23.

24,

25,

BGH.[CCTBa MOJICKYJIAPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHUSL

IlonsTHE O AMCHIEPCHBIX
cucremax

IIpoBepounas paboTa «
Byl cBs3u

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce
https://resh.edu.ru/subject/29/11/

MDOIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

26.

HctunHbIE pacTBOPBHIL:
HACBIIIICHHBIC N
HCHACBIITHHBIC,
PacTBOPUMOCTb.
Kpucramnorunpats

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

217.

CriocoObI BEIpaKEHUS

POIII 11 xnacc
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KOHICHTPpAIIUN paCTBOPOB

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video_lesson,video&subject
program ids=31937268,35909478

28.

29.

MaccoBas nons
PacTBOPEHHOTO BEIIECTBA.
MonspHasi KOHIIEHTpaIHst

Pemenue 3amay Ha
PacTBOPUMOCTD

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOBIII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

30.

31.

32.

Pemenne 3ama4 mo teme
«PacTBOpBI»

CamocrostensHas paboTa 1o
TeMe «PacTBopbl»

Knaccudukarus
XUMHUYECKHUX PEAKIHA

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

33.

34.

35.

TemnoBbie 3G GEKTH
XHUMHYECKHX PeaKuit

Tepmoxumuueckue
ypaBHEHUS

Pemenne 3agau

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program ids=31937268,35909478

36.

CKOpOCTbh XMMHUYECKOH
peaxmn

POII 11 xmacce
https://resh.edu.ru/subject/29/11/
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MOSIII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

37.

38.

39.

@akTophbl, BAUSAIOLINE HA
CKOPOCTB

Karamus u KaTaJIn3aTopbl

Pemenue 3amau

POIII 11 knacc

https://resh.edu.ru/subject/29/11/

MDIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

40.

41.

42.

[Ipaxr. Pa6. Nel «Bnusaue
pa3nMYHbIX (aKTOPOB Ha
CKOpOCTbh XMMHUECKOH
peaxImm»

OO6paTtumble 1 HeOOpaTUMBIE
peakiu. XuMHUYecKoe
paBHOBecHe

CMeH.[CHI/Ie XUMHYCCKOTO
paBHOBECHA

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program ids=31937268,35909478

43.

44,

[pakr.pab. Ne 2 «Bnusinue
pa3nUYHBIX (GaKTOPOB HA
MOJIOKCHNE XUMHUUECKOTO
paBHOBECHSD»

KontponsHas paborta 3a
HIepBOE TOIYTrogue

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=lI

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xnacce
https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

45,

SHGKTPOHI/ITI/I‘-IGCKB.H
Jucconuanus. CubHEBIC B
cnabbie QJICKTPOJIUTHI.

POII 11 xmacce
https://resh.edu.ru/subject/29/11/
MDIII 11 kmacc
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46.

Crenenb Jucconuanuu

HonHble ypaBHEHUS

https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 kmacc

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

47.

48.

49.

HonHoe npousseneHue
BonbL.Cpenia BOJHBIX
pactBopoB. Bogopoauslit
nokasarens pH

Pemenne ynpaxseHuit

T'upponus coneit

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

50.

51.

CMerieHne THAPOIH3a

IIpaxT. Pa6. Ne 3
«XUMHUUYECKHE PEAKLIUU B
pacTBOpPax MEKTPOIUTOBY

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

52.

OKHCIINUTENLHO-
BOCCTaHOBUTEJbHBIE PEAKIIUU

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program ids=31937268,35909478

53.

54,

Bayknewnie oKUCIUTEIN 1
BOCCTAHOBUTEIN

CocraBieHne ypaBHEHHUI
OBP

POIII 11 knacc
https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject

program ids=31937268,35909478

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

55.

56.

Pemenune ynpaxseHuit

DNEeKTPOIN3 PacIIaBOB

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDIII 11 kimace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

57.

58.

59.

DJeKTpOSN3 pacTBOPOB

IIpumeneHue aneKTpoIn3a

Pemenne 3ama4 mo teme
«ONeKTpoIn3»

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program ids=31937268,35909478

60.

61.

Pemenue 3amau
IOBBIIICHHOI'0 YPOBHS

O06o0meHue u
cHCTeMaTH3allns 3HaHUH 1Mo
TeMe «XUMHECKHE PeaKuu»

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=lI

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POII 11 xnacce
https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

62.

KonrponbsHas padora Ned
«XHMUYECKUE peaKII»

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

63.

Kinaccudukanus BemecTs

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I
esson template,video lesson,video&subject
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program ids=31937268,35909478

64. TlonoKEeHHE HEMETAIIIIOB B POIII 11 xnacc

TICXD u ocobennocTy https://resh.edu.ru/subject/29/11/

CTpOCHUA UX aTOMOB. MSH_[ 1 1 KJ1acc

usueckue CBOHCTBA https://uchebnik.mos.ru/catalogue?aliases=I

HEMETaJLIoB esson_template,video lesson,video&subject

program ids=31937268,35909478
65. AJUTOTpOIHs HEMETAILIOB POHI 11 xmacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program_ids=31937268,35909478
66. Bomopon : monydentye, POHI 11 kmacc

(usnyeckne n xuMHIECKHe https://resh.edu.ru/subject/29/11/

cBoiictBa. ['unpuabl. MDIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject

program ids=31937268,35909478
67. I'ajoreHsl:HAXOXKICHUE B POIII 11 xnacc

TIIPUPO/IE, CIIOCOOBI https://resh.edu.ru/subject/29/11/

NoJy4eHus1, Pu3ndecKue u MDIII 11 xnace

XUMHYCCKUE CBOMCTBA https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject

program ids=31937268,35909478
68. TI'aoreHoBom0po L. BaskHei POIII 11 xmace

IIMe KUCTIOPOCOoaepKaIe https://resh.edu.ru/subject/29/11/

COC€AUHCHMUS TaJIOTCHOB MSH_I 1 1 KJ1acc
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject

program_ids=31937268,35909478
69. Ilpaxr. Pa0. Ne4 Pemenue POII 11 xmacc

SKCHEPUMEHTANIBHBIX 33/1a4 https://resh.edu.ru/subject/29/11/

o teme «[ ajmoreHsn» MBH_[ 1 1 KJacc
https://uchebnik.mos.ru/catalogue?aliases=lI
esson_template,video_lesson,video&subject

program ids=31937268,35909478
70. Kucnopos: naboparopHbie 1 POIII 11 xmacc

IPOMBILUICHHBIE CIIOCOOBI https://resh.edu.ru/subject/29/11/

MOJy4YeHus, pU3nIecKue u MDIII 11 knace

XHMUYECKHE CBOHCTBA.O30H. https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject

program ids=31937268,35909478
71. OkcuIBl ¥ IEPOKCHIBL. POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program ids=31937268,35909478
72. Cepa: HaXOXJCHHE B POHUI 11 xmacc

MPUPOJE, CIIOCOOBI
MONYYCHUs, PU3HUECKUE U
XHUMHUYIECKHE CBOMCTBA

https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program ids=31937268,35909478
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73.

CepoBonopo, cyIbGUIbL.

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

74. Kucnopojacoaepialiue POIII 11 xmacc
COEJIMHEHUS https://resh.edu.ru/subject/29/11/
CepLI.OCO6eHHOCTI/I CepHOﬁ Ma]_]_[ 11 KJ1acc
KHCJIOTBL. https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program_ids=31937268,35909478
75. TlIpakrt. Pa6. Ne5 Pemenne POHI 11 xmacc
SKCHEPUMEHTANBHBIX 33734 https://resh.edu.ru/subject/29/11/
10 TEMC «Cepa ueé Ma]_]_[ 1 1 KJ1acc
COCTUHCHISD) https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video_lesson,video&subject
program ids=31937268,35909478
76. A3OT: HaXOXJICHUE B POIII 11 xnacc
TIPUPOJIE, CTIOCOOBI https://resh.edu.ru/subject/29/11/
MOJYYCHUs, PU3UUCCKUE U MDIII 11 xmace
XUMHUIECKIE CBOUCTBA. https://uchebnik.mos.ru/catalogue?aliases=I
AMMUAK, HHTPHIBI. esson_template,video lesson,video&subject
program ids=31937268,35909478
77. Kucnopojcoaepskaiiue POIII 11 knacc
COEJIMHEHUS https://resh.edu.ru/subject/29/11/
a301a.0Oco0EHHOCTH a30THOMI MDIII 11 kmace
KHCJIOTBI https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program_ids=31937268,35909478
78. ®ocdop: HAXOKIEHNE B POHI 11 xmacc
HpUPOJIE, CIOCOOBI https://resh.edu.ru/subject/29/11/
MOTy4YeHHs, PU3NIECKHE U MDIII 11 kiace
XHMHICCKHC https://uchebnik.mos.ru/catalogue?aliases=I
cpoicTBa. Dochuas u esson_template,video_lesson,video&subject
dochun. program ids=31937268,35909478
79. Oxcuusl Gocdopa, POIII 11 xnacc
dbochopconeparue https://resh.edu.ru/subject/29/11/
kucnotsl. Conu pochopHOit MDIII 11 xmace
KHCJIOTBL. https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program ids=31937268,35909478
80. IIpakrt. Pa6. Ne6 Pemienue POII 11 xmacc
OKCMEPUMEHTAIILHBIX 32134 https://resh.edu.ru/subject/29/11/
1o TeMe «A30T u pochop u MDPDIII 11 knace
UX COCTTHHCHUSD) https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program ids=31937268,35909478
81. Yruepon: HaXOXICHHE B POHUI 11 xmacc

MpUpoJIe, AIIOTPOIIHS,
(hu3nYecKre U XUMHYCCKHIEC
CBOWCTBa, MPUMEHEHHE.

https://resh.edu.ru/subject/29/11/

MOSII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
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program ids=31937268,35909478

82.

83.

84.

Oxcuppl yraeposa, yrojibHas
KHCJIOTa U €€ COJIU.

Kpemuuii: HaxoxaeHue B
MPUPOJIE, CIIOCOOBI
NOJTy4YeHHUs1, PU3NUECKHE U
XUMHUYECKHE CBOMCTBA

Okcnpn xkpemuwns (1V),
KPEMHHEBAS KUCIIOTA HEé
COJIH.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDIII 11 kimace
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

85.

86.

O0001IeHHE IO TEME
«HemeTamibn

KoHnTponbHas pabora 1o
Teme «Hemeramibny

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDOII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MDOIII 11 ximace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program_ids=31937268,35909478

87.

OO01me cBOMCTBA METAILIOB.

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/

MBI 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=lI

esson_template,video_lesson,video&subject
program ids=31937268,35909478

88.

89.

CraBbl METAJLIOB .
Kopposus.

MeTaiel TIHaBHBIX
MOATPYII: PU3HYECKUE U
XHMUYECKUE CBOMCTBA,
MpUMEHEHHUE.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=lI

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

90.

MerTaibl moOOYHBIX
noArpymm: : pusuyeckue u
XUMHUYECKHE CBOMCTBA,
IPUMEHEHNE

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/

MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478
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91.

92.

Pemenne
9KCIIEPUMEHTAIILHBIX 33124
1o TeMe «MeTaaab

Pemenue 3amau Ppa3JIMIHbIX
THIIOB

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MOBIII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video lesson,video&subject
program ids=31937268,35909478

POIII 11 xmacc

https://resh.edu.ru/subject/29/11/

MOBIII 11 xnacc

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

93. Urorosasi KOHTPOJIbHASI POHI 11 kmacc
pabora https://resh.edu.ru/subject/29/11/
MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program ids=31937268,35909478
94. Poib XUMUHU B 00ECIICUEHU U POIII 11 xnacce
YCTOMYMBOTO Pa3BUTHS https://resh.edu.ru/subject/29/11/
yenoBeuecTBa.llonsarue o MDIII 11 kmace
Hay9qHBIX METONIAX https://uchebnik.mos.ru/catalogue?aliases=I
HCCIICN0BAHM BOIICCTB esson_template,video lesson,video&subject
program_ids=31937268,35909478
95. Hay4Hble PUHIMIIBI POHUI 11 xmacc
OpTaHU3aIMH XUMHIECKOTO https://resh.edu.ru/subject/29/11/
MMpOnU3BOACTBA. Mg]_]_[ 11 KJjacc
IIpoMinieHHbIe CIOCOGET https://uchebnik.mos.ru/catalogue?aliases=I
gggzim" BaMCHCHIIIX esson_template,video_lesson,video&subject
: program_ids=31937268,35909478
96. Xummuueckoe 3arps3HeHHe POHI 11 xmacc
OKPYKAIOIIEH CPEJIbl U €ro https://resh.edu.ru/subject/29/11/
IIOCJICACTBUS MBH_[ 11 KJacc
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video_lesson,video&subject
program ids=31937268,35909478
97. XuMus ¥ 370pOBbE YETOBEKA. POIII 11 knacc
JlekapcTBeHHbIE CPE/ICTBA https://resh.edu.ru/subject/29/11/
MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program_ids=31937268,35909478
98. Xumug nuny. PoapXxuMuu B PDOIII 11 kimacce
00eCTeueHH THIEBOH https://resh.edu.ru/subject/29/11/
0€e30IMacHOCTH
MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=I
esson_template,video lesson,video&subject
program_ids=31937268,35909478
99. Kocmernueckue n POIII 11 xnacc

napQroMepHbIe CPEICTBA.
briToBast xumusi.

https://resh.edu.ru/subject/29/11/
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MDBIII 11 knace

https://uchebnik.mos.ru/catalogue?aliases=I

esson_template,video_lesson,video&subject
program_ids=31937268,35909478

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

99
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Hopmbl oneHnBaHus y4eOHOro npeamera «XuMHus»

OneHka OTBETOB Yy4YalmMxcsli NMPU MNPOBeAeHUH YCTHOro ompoca QOueHka «5» craButcs B
CIIE/YIONIEM ciiydae: OTBET YYEHHUKA IOJIHBIH, CAMOCTOSITENbHBIN, MPABUIBHBIA, H3JI0KCH JTUTEPATypPHBIM
S3BIKOM B OIPEICIICHHOH JIOTMYECKOH TIOCIIEA0BATEIIbHOCTH, pAcCcKa3 COMPOBOXKIACTCS HOBBIMH
MpUMEepaMy; ydalluics OOHAPYKUBAET BEPHOE NMOHMMaHWE (U3NYCCKOW CYINTHOCTH PacCMaTPUBACMBIX
SIBJICHUW ¥ 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JTa€T TOYHOE ONPECIICHUE M MCTOJKOBAHUE OCHOBHBIX
MOHATHH, 3aKOHOB, TCOPHH, MPAaBHILHOE OINpeAcicHre (U3MUSCKUX BEIMYMH, WX CIAWHHII U CIIOCOOOB
M3MEpEHUS; YUaIIWiCcs yMeeT NMPUMCHHUTH 3HAHWS B HOBOW CHUTYallMW TMPH BBIMOJHEHUU MPAKTHYSCKUAX
3aJlaHUi, 3HACT OCHOBHBIC IOHSATHS W YMEET OIECPUPOBATH HMMH IPU PEHICHUW 3a/1ad, MPABHILHO
BBITIOJTHSCT YEPTEKU, CXEMBI U TpaduKH, COMYTCTBYIOIIME OTBETY; MOYXET YCTAaHOBUTH CBSI3b MEXKIY
M3yYaeMbIM U paHee U3YUdEeHHBIM MaTepUAIOM IO Kypcy (M3HKH, a TAK)KE C MaTePHAJIOM, YCBOCHHBIM TIPH
W3YYCHUH JPYTUX MPEAMETOB; BIaJeeT 3HAHUAMU M yMeHHsIMH B o0beme 95% - 100% ot TpebGoBaHmii
MIPOTPaMMBI.

OuneHka «4» CTaBUTCSI B CJEAYIOIEM CJy4dae: OTBET YIOBICTBOPSET OCHOBHBIM TPEOOBAaHUSIM K
OTBETY Ha OIICHKY «5», HO COJCPKUT HETOYHOCTH B H3JIOXKECHUH (AKTOB, ONPEICICHUMN, MOHSITHH,
00BSICHEHUU B3aHMOCB5[3€I>i, BbIBOJaX U PCHICHUHU 3a1a4. HetouHocTH nerko HCIIPABJIAIOTCA IIPU OTBETC Ha
JOIMOJTHUTECIIBHBIC BOIIPOCHI; y‘IaH.[PIfICfI HC HCIOJB3YCT COOCTBEHHBIN IIaH OTBCTA, 3aTPYAHACTCA B
MPUBEJACHUN HOBBIX NMPUMEPOB, U NMPUMEHEHUHM 3HAHUM B HOBOWM CUTYaIlMH, Ca00 HCIOJB3YET CBS3HU C
paHee M3y4EHHBIM MaT€pUAIIOM U C MaTepUajoM, YCBOCHHBIM MPU HU3YYEHUU IPYTHX MPEeIMETOB; 00beM
3HaHUH 1 yMmeHui ydamerocs coctaBisitoT 80-95% ot TpebGoBaHMii IPOTrpaMMEL.

Onenka «3» CTAaBUTCSA B CJIeAYIOIIEM cydae: OONbIIas YacTh OTBETA YAOBICTBOPSET TPEOOBAHUAM
K OTBETY Ha OIICHKY «4», HO B OTBET¢ OOHAPYXHBAIOTCSA OTACIBHBIC MPOOCIBI, HE MPENATCTBYIOIINE
JaJIbHEHIIIEMY YCBOCHHUIO MPOrPaMMHOTO MaTepHalia; ydalluics OOHapyKMBaeT IMOHWMaHUE Y4eOHOTO
MaTepuaja TpH HEAOCTATOYHOW MOJIHOTE YCBOCHHUS TMOHSATHH WM HEMOCIICIOBATCILHOCTH HW3JI0KCHUS
MaTepuaga, yMeeT MPUMEHSATh IMOJYYCHHBIC 3HAHWS TPU PEIICHHH MPOCTHIX 3a1ad C UCIOJIb30BaHUEM
TOTOBBIX (OPMYJ, HO 3aTPYIAHSICTCS MPU PEHICHUH KA4YeCTBEHHBIX 3a7ad W 3a1ad, TPeOYIOIUX
npeoOpazoBaHuss (HOpMyN; ydYalIMWCS BIAACET 3HAHUSAMU U YMEHUAMH B oObeme He MeHee 80 %
COJICP)KaHUSI, COOTBETCTBYIOLIETO ITPOIPAMMHBIM TPEOOBAHUSM.

OneHka «2» CTaBUTCS B CJeIyIOIIeM Cjydae: OTBET HENPABUIbHBIH, MMOKAa3bIBACT HE3HAHUE
OCHOBHBIX MOHSATUH, HEOHUMAHNUE M3yYCHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3CH, HEYMEHHE padoTaTh C
y4eOHUKOM, peIlaTh KOJHMYCCTBECHHBIC M KAYECTBEHHBIC 3aJaud; YyYalllUKWCs HE OBJIaJe] OCHOBHBIMHU
3HAHUSIMHM ¥ YMECHHUSMH B COOTBETCTBHH C TPEOOBAHHMSIMH ITPOrPaMMBbI; yJaIllMUCs HE BIIAJCET 3HAHUSIMH B
o0beMe TpeOOBaHUI Ha OILIEHKY «3».

OueHka O0TBETOB y4alIMXCsl MPH NMPOBEeIEHUU CAMOCTOSITEIbHBIX U KOHTPOJIbHBIX PadoT:

Ouenka «5» craBuTCs B CIEAYIOIIEM CiTydae: pad0Ta BBIMOJHEHA TOJIHOCTBIO; C/IeIaH MEePEBO/T SIUHUIL
Bcex (usmuecknx BennuuH B «CH», Bce HeE0OXoJMMBbIE [aHHBIE 3aHECEHbI B YCIOBHUE, MPaBUIIBLHO
BBITIOJIHEHBI YEPTEkKHU, CXeMbl, TpaduKU, PUCYHKH, COMyTCTBYIOIINE PELICHUIO 3a/1ay, cAelaHa IMpoBepKa
110 HAaUMEHOBAHHUSM, IPABUIHLHO TPOBEJICHbI MAaTEMAaTHYECKHE pacueThl M JIaH IIOJIHBIA OTBET, Ha
KaueCTBEHHbIE U TEOPETUUYECKUE BOMPOCHI JIaH MOIHBIN, HCUEPIIBIBAIOIINN OTBET JIMTEPATYPHBIM S3BIKOM B
ONPENIETICHHOM JIOTMYECKOM MOCIEA0BATEIbHOCTH, YUalllUiCsl TPUBOJAUT HOBBIE IPUMEPHI, YCTAaHABINBAET
CBSI3b MEXKIY M3Y4aeMbIM U paHee M3YUYEHHBIM MaTepuajoM MO Kypcy (HU3UKH, a TaKKe C MaTepualiom,
YCBOEHHBIM MPU U3YyYEHUU APYTUX MPEAMETOB, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallUM; yHalIUHCs
oOHapy)XMBaeT BEpHOE TMOHWMaHUE (UINYECKOW CYIIHOCTH  pacCMaTpUBAa€MbIX  SBIEHUN U
3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHil, JA€T TOYHOE ONPEJEICHUE U MCTOJKOBAaHUE OCHOBHBIX MOHITHH,
3aKOHOB, TEOPHi, a TaKKe IMpaBWIBHOE OlpeneicHue (PU3NYECKHX BEIMYWH, UX E€IMHUIl U CIOCOOOB
HU3MEPEHUSL.



Onenka «4» craBuTcs B cjIeAyloleM ciay4ae: pa0oTa BbIIOJIHEHA MOJHOCTbIO WM HE
Menee uyeM Ha 80 % oT oObeMa 3ajgaHWsi, HO B HE MMEIOTCS HEIO0YEThl U HECYIIECTBEHHBIC
OMMOKK; OTBET HAa KAUECTBEHHBIE U  TEOPETHYECKHE BOMPOCHI  YIOBJICTBOPSET
BBHIIICTICPEYUCIICHHBIM TPEOOBAHUSIM, HO COJICPKUT HETOYHOCTH B H3JIOKEHUU (HaKTOB,
ompe/ieJICHUuM, MOHATHI, OObSICHEHUH B3aUMOCBS3EH, BBIBOJIAX M PEIICHUU 3a/1ay; y4dalluics
WCIIBITBIBAET TPYIHOCTH B NMPUMEHEHUHM 3HAHWI B HOBOW CHUTyalluM, HE B JIOCTATOYHON Mepe
WCIIOJNIb3YeT CBSA3M C paHee M3YyYEeHHbIM MATEpUAJIOM M C MaTepuajoM, YCBOCHHBIM IIpH
M3YYEHUU JPYTUX MPEAMETOB.

Ounenka «3» CTaBUTCH B CJeAYIOIIeM cydae: paboTa BBHIIIOJHEHa B OCHOBHOM BEpPHO
(0ObeM BBINIOJIHEHHOM YacTH COCTaBIsieT HEe MeHee 1/2 ot obmiero oowvema), HO JOMYIICHBI
CYIIECTBEHHbIE HETOUHOCTH; ydalluiicss oOHapyKMBaeT MOHMMaHUE y4eOHOIro Marepuaia Impu
HEJOCTAaTOYHOM IIOJIHOTE YCBOECHUS IOHATUH M 3aKOHOMEPHOCTEW; YyMeEeT IPUMEHSTh
IMMOJYYCHHBIC 3HAHUA NPU PCIICHHUU IMPOCTBIX 3aJad C HCIOJb30BAHUCM T'OTOBBLIX q)OpMyJ'I, HO
3aTPyAHACTCA NpPH PCIICHUHN KAYC€CTBCHHBLIX 3adad W CJIOXHBIX KOJWMYCCTBCHHBIX 3a1ad,
TpeOyromux nmpeodpazoBanus GOpMyII.

OneHka «2» CTaBUTCHA B CJeAyIOLIeM clydae: paboTa B OCHOBHOM HE BBITOJIHEHA
(oOBeM BBITIOJIHEHHOM 4acTu MeHee 1/2 oT obmiero oObema 3a/aHus); ydaluicsl MoKa3bIBaeT
HE3HAHHE OCHOBHBIX MOHATUHN, HENIOHMMaHUE HM3YYEHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBSI3EH,
HE yMeeT pelniaTh KOJINYECTBEHHbIE U KaueCTBEHHbIE 3aJaUH.

OueHka 0TBETOB yYaIIMXCsl PU MPOBEICHUH J1A00PATOPHBIX padoT

OuneHka «5» cTaBuTCS B CIEAYIONIEM Cilydae: JJabopaTopHasi paboTa BBITIOJIHEHA B MTOJTHOM
o0beMe C COONIFOIGHMEM HEOOXOAMMOW TOCIeI0BATEILHOCTH TPOBEACHHUS OMNBITOB U
U3MEpEHUH; YdJaluicsi CaMOCTOSTEIbHO U pallMOHaJIbHO CMOHTHPOBAJl HEOOXOAMMOE
o0opynoBaHUE, BCE OMBITHl MPOBEN B YCIOBUAX M PEKHUMax, 00ECHEUMBAIOMIUX IMOTyUYCHHE
MPaBUJIbHBIX PE3YJIbTaTOB U BBIBOJOB; cOOM0Oqal TpeOoBaHUs 0€30MacHOCTH TPYAa; B OTYETE
MPaBMWJIBHO M AKKYpPaTHO BBIMOJIHUJ BCE 3alUCH, TaOJIUIbI, PUCYHKH, YEPTEXKH, rpaduku,
BBIYMCIICHUS; COCTAaBUJI YPaBHEHUS PEaKIU.

Onenka «4» craBUTCSl B CjelylolIeM cjy4dae: BbIIIOJHEHHE JaOOPaTOPHON pabOThI
YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OICHKY «5», HO YUYalIMiCs JOMyCTHI
HEZ0YEThl WIN HEerpyOble OMIMOKH, HE TIOBIUSBIINE HA PE3YJIbTAThl BBIIOJHEHHS paOOTHI.

Onenka «3» cTaBUTCA B CJeAylOleM cJydae: pe3ylbTaT BBIMOJHEHHONW YacTH
nabopatopHoil pabOThl TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIbHBII BBIBOJA, HO B XOJI€
MIPOBEJICHUS OMbITA U U3MEPEHHI €CTh CYIIECTBEHHBbIE OUIMOKH MpU HAMMCAHUHM YPaBHEHHI
peaKiuu.

OuneHka «2» CTaBUTCS B CJIeAYIOLIEM ciIy4dae: Pe3ylbTaThl BBITOIHEHUS J1a00paTOPHOM
paboThl HE MO3BOJIAIOT CAENAaTh MPABWIBHBIM BBIBOJ, U3MEPEHUS, BBIUMUCICHHS, HAOIIOICHUS
MIPOU3BOIMIINCH HEMIPABUIIBHO, YPABHEHUS PEAKIMil OTCYTCTBYIOT HIJIM UMEIOT TPyObIe OIIHOKH.

IHpumeuanus.

Bo Bcex crmyuasix olieHKa CHUXKAETCs, €CIIM YYSHUK He cOOoan TpeOOBaHUM TEXHUKH
0€30MacHOCTH MPHU MPOBEICHUM SKCIIEPUMEHTa. B Tex cimyuasx, KOrJa ydamuiics mokaszan
OpUTHHAIIGHBIM TOJXOJ K BBHITIOJHEHHIO pabOThl, HO B OTYETE COJAEpKATCAd HEIOCTATKH,
OIICHKAa 32 BBHITIOJHEHHE pPa0OThI, O YCMOTPEHHUIO YYHUTENs, MOXKET OBbITh MOBBIIICHA IIO
CPaBHEHUIO C YKa3aHHBIMU HOPMAMH.

TecToBBIi KOHTPOJIBb:

Lenpto TeCTOBBIX 3aJaHUN SIBJISIETCS BO3MOXKHOCTH BBISIBJICHMS 3HAHWUW, YMEHUH,
HaBBIKOB Ka&XJIOTO HCHBITYEMOr0, MO3TOMY B KayeCTBE HMHTEPIPETALUOHHON CHUCTEMBI
OTCUETAa HCIOJIb3YyeTCd KOHKPETHas MJsl OMNPEICIICHHOW BO3pPACTHOM TpYNIbl yYalluXcs
o0nacTh coep KaHus JAHHOTO YU4eOHOTO MpeaMeTa.



3aanus TECTOB Pa3padOTaHbI B IBYX GopMax:

1. 3akpbIThie 3amaHus (3aJaHUsi C BBIOOPOM OTBETOB, MPH KOTOPHIX HCIBITYEMbIH
BBIOMpAeT MpaBWIbHBIA OTBET M3 4YKCJa TOTOBBIX, NMpHJAracMbiX B 3aJaHUM TecTa (Kak
npaBuiio 2-4 BapuaHTa).

2. OTKpBITBIC 3aaHus (3aJaHs], B KOTOPBIX UCTIBITYEMbIH caM (hOpPMYIIUPYET OTBET).
[Ipu TecTupoBanuy Bce BepHbIe OTBETH OepyTes 3a 100%, Torna oTMeTKa BBICTABIISIETCS B COOTBETCTBUU
¢ Tabnuneit:

IMpoueHt BBIIOJIHEH U OTMeTKa

3aaHusl

95% wu Oostee OTJINYHO

75-94%% XOPOIIIOo

50-74%% YJIOBJICTBOPUTEIILHO
menee 50% HEYIOBJICTBOPHUTEITBHO

Ilepeyenb ommoOok I'pyObie ommoOKM:

- HE3HAHHWE OIpEeNeJIeHU OCHOBHBIX TOHSATHI, 3aKOHOB, TIPaBUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, Gopmys, OOMIETPUHATHIX CHMBOJIOB 0003HAUYCHUS (PU3NYECKUX BEITUYHH, €IUHUIL
WX W3MEPEHUS,;

- HEyYMEHUE BbIIETUTh B OTBETE INIaBHOE;

- HEyMEHHE NPUMEHATh 3HAHUS Ul pelleHus 3a7ad U OOBSCHEHUS (PU3MUECKUX
SIBIICHUN; HEMpPaBUIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI 33aJaud WM HEBEpHbIE OOBSICHEHHS XOJa ee
pellleHys; He3HAaHHE MPUEMOB PEIICHUs 33a/1ay, aHAJIOTWUYHBIX paHee pElIeHHbIM B Kiacce, OIIHNOKH,
MMOKA3bIBAIOIME€ HENPaBUJIbHOE IMOHUMAHHWE YCIOBHS 3a/Jauyd WIM HENPAaBUWIBHOE MCTOJKOBAHHE
peuieHus;

- HEYMEHHE YUTaTh U CTPOUTH TpaduKy U MPUHIUIHATIBHBIE CXEMBIL;

- HEYMEHHE MOATOTOBUTH K paboTe yCTaHOBKY WM J1abopaTopHOe 000pYAOBaHHE,
IIPOBECTH OTIBIT, HEOOXOIMMBbIE PaCUeThl, WJIM UCIIOJIb30BATh MOJIyYeHHbIE JAHHbBIE JJISl BHIBOJIOB;

- HEOpeKHOE OTHOILIEHHE K J1abopaTOpHOMY OOOPYAOBAHUIO U U3MEPHUTEIbHBIM

npudopam;

- HEYMEHHE OTIPENICIIUTh MOKa3aHUE N3MEPUTEIBHOTO IPUO0pa;

- HEYMEHHUE COCTABIIATh YPABHCHUS PEAKIINH, DIICKTPOHHBIN OallaHC;

- HapylieHne TpeOOBaHWK TpaBWI  0OE30MAaCHOTO  Tpyla TMPH  BBITIOJTHCHUH
IKCTICPUMEHTA.

Herpy0Onbie ommoOxu:

- HETOYHOCTH  (OPMYJIUPOBOK, OIPEHCICHUHN, TOHATHH, 3aKOHOB, TEOPHIA,
BbI3BaHHbBIC HEMOJHOTOW OXBaTa OCHOBHBIX NMPH3HAKOB OINPEIEIIIEMOr0 MOHSATHUS, OIIUOKH, BhI3BAHHBIC
HECOOJIIOJICHUEM YCIIOBUH MPOBEJICHUN OTIBITA WA U3MEPEHUIA,

- OIIMOKK B YCIOBHBIX O003HAYEHHSIX Ha MPUHIMUIHUAIBHBIX CXeMax, HETOYHOCTHU
yepTexeit, rpadukoB, cxem;

- MPOIYCK WM HETOYHOE HANMCAaHUE HAMMEHOBAHUH eIMHUI] (PU3UIECKUX BETUUHH;

- HEepalMOHAIBHBIN BBIOOP XOAa PELICHHUS.

Henouersr:

- HEpallMOHANbHBIE 3alMUCH TPH  BBHIYMCICHUSX, HEPAlMOHAIBHBIE  PHEMbI
BBIYHCIICHUH, MPEOOpa30BaHU U pELICHH 3a/1a4;

- apudmernueckue OMMOKH B BBHIYMCICHUSIX, €CIH ATH OIIMOKH Tpy00 HE MCKaXKaIoT
PEAIbHOCTh MOJTYYEHHOTO Pe3yIbTara;

- OTJIeIbHBIE MOTPEITHOCTH B (JOPMYITHMPOBKE BOMIPOCA UITU OTBETA,

- HeOpeKHOE BHIMIOTHEHHE 3aIliCel, UepTexkei, cxem, TpaduKoB;

- opdorpaduyeckre v MyHKTyallMOHHBIE OITUOKH.
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