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INOSICHUTEJIbHAS 3ATIINCKA

[Tporpamma 1Mo Xxumuu Ha YpOBHE CpeJHEero obIero o6pasoBaHms pa3paboTaHa Ha OCHOBE
®epepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpaszoBanuu B Poccuiickon Demepanmm»,
TpebOBaHMII K pe3yJibTaTaM OCBOEHMs (eaepasbHOM 006pa30BaTeIbHON MPOrPaMMbl CPEIHETO
obmiero ob6pasoBanusi (POIl COO), mpencraBiaeHHbIx B DemepaqbHOM TOCYIApPCTBEHHOM
obpasoBaresbHOM craHaapre COO, ¢ yuérom KoHuemnimu mpenogaBaHusi yueGHOro NpeaMera
«XumMusi» B 00OpasoBaTeNibHbIX oOpranmsanusx Poccuiickoir ®Depmepauyy, peamsyommx
OCHOBHbIe OOpasoBaTebHbIe MPOrPaMMbl, M OCHOBHBIX TOJIOKeHU1 «CTpartermm pasBUTUS
BocriuTaumuss B Poccmiickon @emepaumm Ha mepuopn mo 2025 roma» (PacmopsikeHue
[TpaButenbcTBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOAOB K pa3pabOTKe IporpaMMbl 1O XUMMUM, K OIpeAeIeHuI0 OOllei
cTparermu o6ydeHusl, BOCIUTAHUS M Pa3sBUTUSI OOYYAIOIIUXCS CpedCTBaMM YUeOHOro mpegmera
«Xumvmsi» st 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBWIM KOHIIENTYaJIbHbIE ITOJIOXKEHMS
®I'OC COO o B3aMMOOOYCIOBJIEHHOCTM IieJiell, COOep>KaHusl, pe3yJbTaTOB OOYydYeHMus U
TpebOBaHMI K YPOBHIO MOJITOTOBKY BbIITYCKHUKOB.

XumMnueckoe oOpas3oBaHMe, IIOJydyaeMOe BBITYCKHMKaMu  0OIeo6pa3oBaTebHON
OpraHmu3anuy, SBJSETCS HEOThEeMJIEMOM YacThl0 MX obpasoBaHHOCTM. OHO  CITYKUT
3aBEPILAIONIMM 3TAllOM peaju3alyy Ha COOTBETCTBYIOIIEM €My 06a30BOM YPOBHE KJIIOUEBBIX
LIEHHOCTeN, TMPUCYIIMX IIeJIOCTHOM CUCTEME XUMMUYECKOro OOpa3oBaHMs. OTU IIEHHOCTU
KaCaroTCsl MO3HAHMSI 3aKOHOB MPUPOAbI, (POPMMUPOBAHMSI MUPOBO33PEHUSI U OOIIEN KYJIbTYPbI
YyeJIOBeKa, a TaKKe 9KOJOTMYEeCKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3I0pPOBbIO M
npupogHoi cpeze. Peannsyetcs xummudeckoe o6pa3oBaHyue 0Oy4YalOIIMXCsS Ha YPOBHE CPEAHETO
0611ero o6pasoBaHMsI CPeICTBAMM YUEOHOTO IpeaMera «XMMUSI», COIEpsKaHMe U MOCTPOEHMe
KOTOPOT'O OIpefieJIeHbl B IIpOrpamMme IO XMMMM C YYETOM CIeUMPUKMA HAYKM XUMUM, €€
3HAUYEeHMs B MIO3HAHWUM MPUPOMIBI ¥ B MaTePUaTbHON JKM3HM OOIIECTBA, @ TAKXKE C YUETOM OOIIMX
1ese ¥ MPUHLMIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSTHME CUCTEMbI CPEIHErO OOIIEro
ob6pasoBanus B Poccuiickoit Menepaiinmn.

XuMMs Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYI0 POJIb B COBPEMEHHON
IMBUIM3AIMM, B CO3MaHUYM HOBOM 6asbl MaTepuajbHOV KyJbTypbl. OHa BHOCUT CBOM BKJaj B
dbopmupoBaHye palMOHAJIbBHOTO HAYYHOTO MBIIIJIEHNS, B CO3[IaHMe 1IeJIOCTHOTO MpeACTaBIeHNSs
006 OKpYsKarolIleM MMUpe Kak O €AVMHCTBE MPUPOIbI U YesIoBeKa, KOTopoe GopMUPYeTCs B XUMUA
Ha OCHOBE TIOHMMAaHMSI BEIIeCTBEHHOI'O COCTaBa OKPY’KAIOIIEro MMUPa, OCO3HAHUST B3aMMOCBSI3U
MEXy CTPOEHMEM BEIIEeCTB, MX CBOMCTBAMM M BO3MOYKHBIMM O0JIACTSIMM TIPUMEHEHMS.

TecHo B3aMMOZeNCTBYSl C [JPYrMMM €CTeCTBEHHbIMM HayKamy, XUMMUS CTaja
HEOTHEMJIEMOJ YacTblO MMUPOBOV KYJIbTYpPbl, HEOOXOAMMBIM YCJIOBMEM YCIEIIHOTO Tpylda U
SKMU3HU Kaskaoro ujeHa obirectsa. CoBpeMeHHass XMMMS KaK HayKa CO3uaTesbHas, Kak HayKa
BBICOKMX TEXHOJIOTMI HalpaBjieHa Ha peIlleHye TJIO0aIbHbIX MPOOJEM YCTONYMBOTO Pa3sBUTHUS
YyeJIoBeUeCTBa — ChIPbEBOV, JHEPreTUMYECKOM, IUIIEBOM, 3KOJOTMYECKON O6e30MacHOCTU U
OXPaHbI 3[J0POBbSI.

B coorBercTBUM € OOIIMMM LIEJNSIMM M TIPUHIMIIAMM CpeaHero obiero obpa3oBaHMS
conmepskanue npeameta « Xumust» (10-11 kmaccel, 6a30Bblii YPOBEHDb M3YUEHMS) OPUEHTUPOBAHO
MPeMMYILeCTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY OOYYalOIMXCSI, HEOOXOOMMYIO UM [Jis
BBIPAOOTKM MMPOBO33PEHUYECKMX OPUEHTMPOB, YCIIEIIHOTO BK/IIOUEHMS B SKM3Hb COIIMYMA,
MPOJIOJIKEHMST 0Opa30BaHMsI B Pas3/IMUHbIX 00JIACTSIX, He CBSI3aHHbBIX HEITOCPEICTBEHHO C XUMUEN.

CocraBisiomMMm  rpeaMera «XuMusi» SBASIOTCS 6asoBble Kypchl — «OpraHmuueckas
xuMusi» 1 «OOIIas ¥ HeopraHuueckas XMMUsI», OCHOBHBIM KOMIIOHEHTOM COJepPsKaHMsI KOTOPhIX
SIBJISTIOTCSI OCHOBBI 6a30BOJ HAYKM: CMCTEeMa 3HaHUM 110 HEOPTaHMUeCKOM XUMMUM (C BKITFOUEHMEM
3HAHMI U3 00IIel XUMNUM) U opraHmuueckon xumuu. DopMupoBaHue TaHHOM CUCTEMbI 3HAHWUIA
Mpy M3yYEeHUM IIpeaMeTa obecreunBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCErO0 MHOT000Opasus
BellleCTB Ha OCHOBE OOIIMX MOHSATUI, 3aKOHOB U TEOPUI XUMUN.



CtpykTypa comepskanust KypcoB — «Opranmuueckas xumusi» u «O6111as1 M HeopraHuveckast
XumMusi» chOpMUpPOBaHA B IIPOrpaMMe IO XMMMM Ha OCHOBE CMCTEMHOTO MOAX0Ja K U3YYeHUIO
yuyebHOro Marepuasia U OOYCJIOBJE€HA MCTOPUUYECKM OOOCHOBAHHBIM pasBUTMEM 3HAHMI Ha
ONpeeNEHHbIX TEOPETUYECKMX YPOBHAX. Tak, B Kypce OpPraHMuYecKoy XMMMM BeIecTBa
paccMaTpuUBAIOTCS Ha YPOBHE KJIACCMYECKOM TEOpUM CTPOEHMSI OPTaHUMYEeCKMX COeOUMHEHUN, a
TaK’)Ke Ha YPOBHE CTEPEOXMMMYECKUX ¥ 3JIEKTPOHHBIX IPECTaBJIEHMII O CTPOEHMM BEIIECTB.
CBeneHust 06 M3yuaeMbIX B Kypce BeIeCTBax [JalOTCS B PasBUTUM — OT YIJIEBOAOPOIOB OO
CJIOKHBIX OMOJIOTMYECKM aKTMBHBIX COeOMHEHMII. B Kypce OpraHMyecKou XUMUM TOJTy4arOT
pasButie chopMyupoBaHHbIe HAa yPOBHE OCHOBHOI'O OOIIEro 0O6pa3oBaHMSI IepBOHAYAJIbHbBIE
MIPEeICTABIEHNSI O XMMMUYECKON CBSI3M, KIaCCU(PUKALMOHHBIX MPU3HAKAX BEIEeCTB, 3aBMCUMOCTI
CBOMCTB BeILIECTB OT UX CTPOEHMSI, O XMMUYECKOM PeaKIInu.

[Tom HOBBIM YIJIOM 3peHMs B mpeaMere «Xumus» 6a30BOrO YPOBHS pacCMaTpUBaeTCs
M3YUYEHHBbII Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs TEOPETUYECKMI MaTepuan U
(dakTosornUeckue CBeeHMs O BEIIeCTBAaX M XMMMUYECKOM peakimu. Tak, B YaCTHOCTH, B Kypce
«Ob6mrast ¥ HeopraHnMvecKass XUMUsI» OOYUaIOIIMMCST TTPEAOCTaB/ISIETCSI BO3MOKHOCTh OCO3HATh
3HAYEHMEe TIePUOAMYECKOTO 3aKOHA C OOILIETeOPEeTUUECKUX M METOHOJIOTMYECKUX TTO3ULINIA,
1yGske TIOHSITh MCTOPUYECKOe M3MeHeHMe (GYHKIMM 3TOrO 3aKOHa — OT OO0O06IIAioein o0
OOBSICHSIIOLLIEN M TTPOTHO3UPYIOIIEN.

Enunast cucrema 3HaHMI O BaKHEMIIMX BeIIECTBaX, UX COCTaBe, CTPOEHMUM, CBOMCTBAX U
MIPUMEHEHNH, a TAKXKE O XMMUYECKUX PeaKLMsIX, UX CYIIHOCTM ¥ 3aKOHOMEPHOCTSIX MPOTEKaHMS
moronHsieTcss B Kypcax 10 wm 11 K/maccoB ssieMeHTaMM  COHIEpPsKaHWSI, MMEIOIIMMU
KYJbTYPOJIOTMYECKMIA ¥ TPUKJIAAHOV XapakTep. OTM 3HaHMS CIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBSI3M XMMUM C APYTMMM HayKaMM, PacKpbIBaIOT €€ poJib B IIO03HABATEJIbHOM U
MPaKTUUECKOV [eATEeTbHOCTY YeJIOBEeKa, CIIOCOOCTBYIOT BOCIMTAHMIO YBaKEHMSI K IIPOLIECCY
TBOpPYECTBA B 0OJIACTY TEOPUM U TPAKTUUYECKUX MPUIOKEHMUI XUMMM, TOMOTAIOT BBIITYCKHUKY
OPMEHTMPOBATbCS B OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAUMMBIX ITPOGJIeMax, CBSI3AHHBIX C XUMMUEN,
KPUTUYECKM OCMBICMBATL MHOOPMALMIO M MPUMEHSTh €€ IJIS1 TOMOJJHEHNUST 3HAHWUM, pelleHns
MHTEJUTEKTYaJIbHBIX M 9KCIEPUMEHTATbHBIX MCCIEIOBATENbCKUX 33ad. B 1mesom comepskaHue
yuebHOro nmpeameTra « XMMMsi» JaHHOTO YPOBHS M3YUEeHMSI OPMEHTMPOBAHO Ha (GOpMUpPOBaHME Y
06YYaroIMXCSI MUPOBO33PEHYECKON OCHOBBI [JI MOHMMAaHUs GUIOCOPCKUX MAEH, TaKUX KaK:
MaTepuaJbHOE €AVMHCTBO HEOPTaHMYECKOTO M OPraHMYeCKOro Mupa, 00YyCJIOBJIEHHOCTh CBOMCTB
BEIIIECTB MX COCTAaBOM M CTPOEHMEM, ITO3HABAEMOCTD MPUPOIHBIX SIBJIEHUI ITyTEM SKCIIEPUMEHTA
M pelleHus TMPOTUBOPEUN MEKIY HOBBIMM (aKTaMM ¥ TEOPEeTUUECKUMMM IPeIITOChIIKaMMU,
OCO3HaHME POJIM XUMUU B PEIIeHUM JKOJOTMUYECKMUX MPOOJIeM, a TakKe MpobjemM cHepeskeHust
SHEPreTUUYeCKUX PeCYpPCOB, ChIPbsI, CO3IaHMSI HOBBIX TEXHOJIOTMIA ¥ MaTePUasOB.

B maHe perieHust 3amay  BOCIMTaHMSI, PasBUTUS M COIMAIM3ALMU  OOYUAIOIIMXCS
MIPUHSITbIE TIPOTPAaMMOV IO XMMUM TIOAXOIbl K OIIPENeSIeHUIO COMepsKaHMsl U TOCTPOEHUS
mpeaMeTa MpeayCcMaTpuBaOT GOpMUPOBAHME YHUBEPCATbHBIX YYEOHBIX IECTBUM, MMEIOIINX
6a30Boe 3HaUYEeHME JIJIST Pa3IMYHbIX BUIOB IeSITEIbHOCTHU: PEllleHNs MpobJieM, IOMCKa, aHa/In3a U
06paboTKkM uHMOpMaLMM, HEOOXOOMMBIX IJII IIPMOOPETEHMS OIbITa MPAKTUUECKOM U
MCCJIEIOBATEIbCKOM IeITeIbHOCTH, 3aHMMAIOIIEN BasKHOE MECTO B ITO3HAHUY XUMMUM.

B npakTtuke npenogaBaHus XMMuM Kak Ha YpOBHE OCHOBHOT'O 06111ero 06pa3oBaHusl, TaK U
Ha YpOBHe cpemHero oOmiero o6pasoBaHMsl, TIpM  OIpeJe/IeHUM  COAEepPsKaTeTbHON
XapaKTepUCTUKM 1ieJiel U3yueHMs] TpeMeTa HarpaBjieHVeM I1epBOCTENeHHOM 3HAaYMMOCTU
TPaAMIIMOHHO TIPU3HAETCST (OPMMPOBaHME OCHOB XMMMUYECKOM HayKM KaK 006JiacTu
COBPEMEHHOTO €eCTeCTBO3HAHMSI, TMPAKTUUYECKOM [esSTeJbHOCTM YeJioBeKa M Kak OJHOTO U3
KOMIIOHEHTOB MMPOBOM KyJbTYypbl. C METOAMYECKOV TOUYKM 3pEeHMsI TaKoi IOAXOHd K
onpezieIeHUIO 11eJIel U3yUeHUsI TTpeiMeTa SIBJISIETCSI BIIOJIHE ONpaBAaHHbIM.

CorjacHO JaHHOJ TOYKE 3peHMs TJIaBHBIMM IIeISIMM M3YUeHUsl MpeamMeTa «XMMUsI» Ha
6a3zoBoM ypoBHe (10 -11 ki1.) gBasitOTCS:



e (opMMPOBaHME CHUCTEMbI XMMMWYECKMX 3HAHMI KaK BayKHEMIIEeM COCTaBJISIONIEN
€CTeCTBEHHO-HAYYHOM KapTUHBI MMpa, B OCHOBE KOTOPON JIeXKaT K/IIOUEeBble IMOHSTUS,
dbyHIameHTabHbIE 3aKOHBI M TEOpUMM XUMMM, OCBOEHME SI3blKa HAayKM, YCBOEHUE WU
MMOHMMAaHMe CYIIHOCTM [OCTYIHBIX OOOOIIEHNII MMPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJIEHME C UCTOPUEN UX Pa3sBUTUS U CTAHOBJICHMUS;

e (dopMupoBaHMe U pasBUTHE TMPEICTAaBJIEHUI O HaYyYHbIX METOAAX ITO3HAHMS BEIECTB U
XMMMUYECKUX DPeaklyii, HeOOXOOUMBIX IJIs1 TIPUOOpeTeHUs] YMEHUI OPUEeHTUPOBATbCS B
MUpe BellleCTB ¥ XMMUUYECKUX SIBJIEHUI, MMEIOIIMX MECTO B IIPUPOE, B IPAKTUIYECKON U
TTOBCETHEBHO SKU3HU;

® pasBUTME YMEHMII ¥ CII0OCOOOB [eSITeJIbHOCTM, CBSI3aHHbIX C HAOJIOJEHMEM U
OOBSICHEHMEM XMMMUUECKOIO SKCIEPUMMEHTa, COOJIIOfeHMeM IIpaBU 6Oe30MacHOro
oOpallleHusI C BellecTBaMMu.

Hapsimy ¢ atum, copepskaTesbHasi XapaKTepUCTUKA LeJiell M 3a[ad M3yueHus IpeaMera B
MporpaMme IO XUMMM YTOUHEHA ¥ CKOPPEKTMPOBaHA B COOTBETCTBMUM C HOBBIMMU ITPUMOPUTETAMMU
B CucCTeMe cpegHero oOiero ob6pasoBanusi. CeromHs B HpeNoOfaBaHUM XUMUM B OOJIbLIIEN
CTEIIeHM OTHAETCS MpeANouTeHue IIPAKTUMUECKO) KOMIIOHEHTe COAEepKaHusI OOyueHus,
OPMEHTMPOBAHHO}M Ha TIIOATOTOBKY BBIITYCKHMKA O0O0IIe06pa30BaTeIbHOM  OpraHM3alnm,
BJIAZIEIONIETO He HaOOpoM 3HaHMIA, a (PYHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMM U
YMEHMSIMM aKTMBHOTO TIOJIYYEHMsI 3HAHUIM ¥ TPUMEHEHMSI UX B PeaJIbHOM KMU3HU [JIST PEIeHusT
MPaKTUYECKNUX 3a7ay.

B cBasu ¢ stMM npm usyueHum TmipeaMeTa «XUMMUS» JTOMMHUPYIOIee 3HaueHue
MPMOOPETAIOT TaKMe LeJIM U 3aJaun, KaK:

aganramysi  OoOyvalommxcsl K  YCJOBMSIM — OMHAMMYHO  Pa3BMBAIOIIErOCS  MUpa,
dbopMupoBaHMe MHTEJUIEKTYaJIbHO PasBUTOM JIMYHOCTYM, TOTOBOM K CamMoOOpa3’oBaHMIO,
COTPYOHUYECTBY, CAMOCTOSITEJIbHOMY IPUMHSTUIO TPAMOTHBIX peIIeHMII B KOHKPETHBIX
SKM3HEHHbBIX CUTYaLMSIX, CBSI3aHHBIX C BEIIeCTBAMMU U UX IIPUMEHEeHMEM;

dbopmupoBaHme y OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIVN),
MMEIOILIMX YHUBEpCa/JbHOE 3HaueHue OIS Pas3/IMUHbIX BUIOB AEeSTeIbHOCTU: PellleHus mpobiiem,
MOoMCKa, aHaimu3a U o0paboTku MHAOOpMAINY, HEeOOXOOMMBIX IJi1 INPUOOPEeTeHMSI OIbITa
IesaTeJIbHOCTY, KOTOpasl 3aHMMaeT BakHOEe MECTO B MO3HAHUM XMMUM, a TaKKe IJIS1 OLEHKMU C
MO3ULIMI SKOJIOTMUYECKOM 6e30IMacHOCTM XapaKTepa BIAMSHUS BeIleCTB M XMMUUECKMUX MPOLIeCCOB
Ha OpPraHyu3M YeJIOBeKa U IPUPOIHYIO CPeIy;

pasBUTHE TIO3HABATEIbHBIX MHTEPECOB, MHTE/IEKTYAJbHBIX ¥ TBOPUYECKMUX CIIOCOOHOCTEN
00YyYaIoIIMXCS: CIOCOOHOCTM CaMOCTOSITeJIbHO IpMOOpeTaTh HOBbIE 3HAHUSI IO XUMWUM B
COOTBETCTBUU C KU3HEHHBIMMU MTOTPEOHOCTSIMH, UCIIOJIb30BaTh COBPEMEHHbIEe MHPOPMALIIOHHbIE
TeXHOJIOTMM I TIOMCKA ¥ aHa/In3a yYeOHOM 1 HayUYHO-TIOYJ/IIPHOM MH(POPMAaIM XMMUUECKOTO
cofepsKaHus;

dbopMupoBaHmMe 1 pasBUTHE Y OOYYAIOIINXCS aCCOLMATUBHOIO U JIOTMUECKOTO MbIILLJIEHMS,
HaOJIIOIATEIbHOCTY, COOpPAaHHOCTM, aKKypaTHOCTM, KOTOpble OCOOEHHO HeoOXOAMMbI, B
YACTHOCTH, NP IJIAHVPOBAHUY U ITPOBEIEHUI XMMUUECKOTO SKCIIePUMEHTa;

BOCIIUTAHME Yy OOYyYalOIMXCsl YOEeKIEHHOCTM B T'YMaHMCTMYECKOM HaIpaBJIEHHOCTU
XUMUM, €€ BaXKHOM PpoOJM B  PelleHuM TIJIOOAJbHBIX IPOOJIEM  palyOHAJIbHOIO
MIPUPOIOIIOJIb30BAHMS, ITOMOTHEHMSI SHEPreTUUYECKUX PEeCcypcoB M COXPaHEHMSI IPUPOIHOTO
PaBHOBECHSI, OCO3HAHUS HeOOXOOMMOCTM OepeKHOrO OTHOIIEHMSI K IIPUPOIEe M CBOEMY
3I0POBbIO, a TaKKe MPUOOPETEHNMSI OMbITA VICIIOIb30BaHMS TIOJIYUYEHHbBIX 3HAHUM [IJIST IIPUHSITUS
I'PAMOTHBIX PEeIIeHNI B CUTYaLUSIX, CBI3aHHbIX C XMMUUECKUMM SIBJIEHUSIMU.

B yue6bHOM ms1aHe cpemHero obinero o6pasoBaHMs MpeaMeT «XuMus» 6a30BOr0 YPOBHS
BXOJIUT B COCTaB MMPEeIMETHOM 061acTi «EcTecTBeHHO-HayUHbIe IIPEIMEThI».



O611iee uKC/I0O YaCOB, OTBEEHHBIX IJISI U3YueHUs] XMMUM, Ha 6a30BOM YpOBHE CpeJHEero
obuiero obpasoBanusi, cocrasisier 68 uvacos: B 10 kimacce - 34 uvaca (1 yac B Hegmemo), B 11
Kyacce - 34 vaca (1 yac B Hefeo).



COJEP>XAHUE OBYUYEHUNS
10 KJIACC
OPTAHMNYECKAS XUMUS

TeopeTnyecKyme OCHOBbI OPTaHUYECKOW XUMMUI

[TpenmeT opraHn4YecKoil XUMMuUM: €€ BOSHMKHOBEHME, Pa3BUTHE M 3HAUEHME B TOJyYEHUN
HOBBIX BeIlIECTB ¥ MaTepuasoB. Teopusi CTpoeHus oprannueckux coeayuennii A. M. bytieposa,
eé ocHOBHble TookeHUs1. CTpyKTypHble (GOpMYyJbl OpraHMueckux BellecTB. [‘omosorus,
m3omMepust. XMMudecKkasi CBSI3b B OpraHMYeCKMX COeVTHEHMSIX — OJMHAPHbIE U KPaTHBIE CBSI3N.

[IpencraBienne o  kiaccuukalyuM  OpraHMYecKMxX  BellecTB.  HomeHkiaTypa
OpPraHMYeCcKMX COeAVHEeHUN (CUcTeMaTudeckas) M TPUBMAIbHbIE HAa3BaHMSI BasKHEMIIINX
MIpeICTaBUTEEN KJIaCCOB OPTaHNYECKMX BEIEeCTB.

OKcrepMMeHTaIbHbIe METOMIbI M3yUeHUsT BEIeCTB M UX IPEeBpallleHnii: 03HAaKOMJIEHNE C
obpasliaMy OpraHMYeckMx BellleCTB M MarepuaiaMy Ha UMX OCHOBE, MOAEIMPOBaHME MOJIEKYJI
OpPraHMYecKMX BEIeCTB, HaOMIOAeHMe ¥ OMMCaHMe JEeMOHCTPAIMOHHBIX OIIBITOB IO
MpeBpallleHNIO0 OpraHNYeCcKuX BelleCTB Py HarpeBaHuu (IJ1aBjieHne, oOyrMBaHue U ropeHue).

YrieBoaopoabI

AJKaHBI: COCTaB M CTpOeHMe, TOMoJIOTMYecKuil psin. MeTaH M 3TaH - MPOCTeNIlne
MpeACTaBUTEIN aJIKaHOB: (GU3MUYECKMe U XUMMUUYECKMe CBOMCTBA (peakuuy 3aMelleHMus] WU
rOpeHus1), HaxOXJIeHue B IPUPOJe, MoJIyueHne 1 MpuMeHeHue.

AJIKeHbI: COCTaB M CTPOEHMEe, TOMOJIOTMUECKUN Psifl. DTWIEH U MPONUJIEH — MPOCTENIIINE
MpefCcTaBUTeM aJKeHOB: Gu3Mueckue M XUMMUUECKMe CBOMCTBA (peakiuu TUIPUPOBaHMS,
raJIoTeHNPOBAHMS, TUApATAIVM, OKUCIEHWS U TTOJIMMepU3aliin), TIoJTyYeHne U IpUMeHeHne.

Anxkanuensl: 6yraguen-1,3 u MmetwiOyragueH-1,3: cTpoeHme, BayKHENIIME XUMUYECKME
cBomcTBa (peakius nomMepusanym). [losyueHne CMHTETMUECKOTO KayuyyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTM CTPOEHMSI, TOMOJIOTMYECKMI psf. AleTuieH -
MIPOCTENIINIA TIPEACTaBUTEb AJIKMHOB: COCTaB, CTpOeHMe, (pusnueckme M XMMUIECKe CBOMCTBA
(peakuyy TUAPUPOBAHMS, TAJIOT€HUPOBAHUS, TUAPATAIN, TOPEHMS), TIOJIyYeHMe U IIpUMeHeHMe.

Apenbl. Bensos: coctaB, crpoeHue, Gu3MUYECKMe U XUMMUYECKME CBOMCTBa (peakuyu
raJloreHNpPoOBaHUsI M HUTPOBaHMS), TOJSyueHue U TpumeHeHue. Tonyon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceolicmea (peakyuu 2ai02eHUpo8aHus U HUMpPOBAaHus), noayueHue u
npumeHeHue. TOKCMYHOCTb apeHOB. ['‘eHeTuMueckasi CBSI3b MeXAYy  YIVIEBOAOPOAAMM,
MIPUMHAIJIESKAIIMMY K Pa3/IMUYHbIM KIaCCaM.

[IpupopHble MCTOUHUKM YTJIeBOJOPOAOB. [IpupoaHblil ra3 M NMONyTHbIe HedTsSHbIE T'asbl.
Hedts u eé mpoucxoxkmenme. Crocobsl mnepepaboTkyu HedTU: TMeperoHka, KPeKWHT
(TepMuYecKui, KaTUIUTUIECKMi), mupoans. [IpogyKTsl mepepaboTku HedTH, UX TTpUMEHeHMe B
MIPOMBIIIUIEHHOCTY U B ObITY. KaMeHHbBIN yToJIb U MTPOAYKTHI €0 IepepaboTKM.

OKCcrepMMeHTabHble METO/Ibl M3yUeHUs] BellleCTB M MX IpeBpallleHni: 03HaKOMJIeHe C
ob6pasiamMy IIacTMacc, KayuykoB M pe3uHbl, Kosutekiiun «HedTb» 1 «YTONb», MOIeIMpPOBaHME
MOJIEKYJI YTJIEBOJOPOJOB ¥ TaJIOT€HONPOM3BOAHBIX, IPOBeAeHMEe IPAKTUYECKOV PABOThI:
MOJTyYeHye STUJIeHA U U3yUYeHNe ero CBOVCTB.

PacuéTnbie 3agaun.

Borunciiennst 1mo ypaBHEHMIO XUMMUYECKONW peaknuu (MacChl, OOBEMA, KOJIMUYECTBA
MCXOMHOTO BeIlleCTBA MM MPOMAYKTa peakiuy IO M3BECTHbIM Macce, 0ObEMY, KOJMUUECTBY
OJTHOTO M3 VICXO[IHBIX BEILIECTB MUJIU ITPOAYKTOB PEaKIINN).

Kucnopoacoaepkaiye opraHnuyeckye coeHeHUsI

[IpenenbHble OMHOATOMHbBIE CIMPTHI. METAaHOM M 3TAaHOI: CTpoeHue, Gusuueckue u
XMMMUUYECKMe CBOMCTBA (peakiMy C aKTUBHBIMM MeTajulaMy, TajJoreHOBOAOpPOAaMM, TOpEHMeE),
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npuMeHeHne. BogopoHblie CBSI3M MEXIy MOJIEKyJaMyu CIMPTOB. [leiicTBMe MeTaHOJIa U 3TaHOJIa
Ha OpraHu3M 4YeyioBeKa.

MHoroaToMHble COUPTbL. ODTWIEHIJIMKOIb U TJIMIIEPUH: CTpoeHme, dusuueckmre u
XMMMUYECKMEe CBOMCTBA (B3aMMOJENCTBME CO IEJIOYHBIMY MEeTa/IaMM, KaUeCTBEHHAsT peakiys Ha
MHOTOAaTOMHbIE CHUPTHI). [leiicTBMe Ha opraHusM uesioBeka. [IpumeHeHMe TrauilepUHA U
STUJIEHT JINKOJISL.

@deHOM: CTpoeHMe MOJEKYJIbl, (u3nyeckre U XMUMUYECKMEe CBOWCTBA. TOKCUYHOCTD
(penona. [IpumeHenne penona.

Anbnernnbl M kemoHwul. Dopmanbrerup, aueTabIerui: CTpoeHue, (usndeckmne u
XUMUYECKMEe CBOVCTBA (peakuyy OKMUCIEHMS M BOCCTAHOBJIEHMS, KayeCTBEHHbIE DPeakIluin),
MOJTyYeHue U IpuMeHeHue.

OpHOOCHOBHbBIE TpefebHbIe KapOOHOBbIE KMCIOThI. MypaBbMHAs M YKCYCHasl KUCJIOThI:
cTpoeHme, pusnyeckre U XMMMUUECKMe CBOMCTBA (CBOMCTBA, OOIIIMe IJI KJIacca KMUCJIOT, peaKIys
srepuduranum), mnoayyeHue u rmnpumMeHeHue. CTeapMHOBasi M OJIEMHOBAs KUCJOTbI Kak
MpeACTaBUTEMN BBICHIMX KapOOHOBBIX KMUCJIOT. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT,
UX MOIOIIIee JIe/ICTBIE.

CiiokHbIe 3GUpPbI KaK MPOM3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIIOKHBIX 3()UpPOB.
JKupsl. I'moponns skupos. [IpumeHeHne sk1poB. buomormnueckas poJb KMPOB.

YreBofibl: COCTaB, KiaaccudbuKkaims yrjiieBogoB (MOHO-, AM- U TIoJrcaxapuabl). I'iokosa —
MPOCTENILNIA MOHOCaxXapui: OCOOEHHOCTUM CTPOeHUSI MOJIeKYJibl, (pusnueckue U XUMudeckue
cBoMcTBa (B3ammopmencTBue ¢ rumporeuaom Menu(Il), okuciaeHre aMMMaYHBIM PacTBOPOM
okcupa cepebpa(l), BoccraHOBieHMe, OpoykeHMe TJIIOKO3bl), HaxXOXAeHMe B IPUPOJE,
npUMeHeHre, 6mosiornueckast posib. @orocuaTes. @pyKTO3a KaK M30MEP TJTIOKO3bI.

Kpaxman u memnonosa kak npupoaHbie nonuMepbl. CTpoeHue Kpaxmasia M 1eJ/UTHOJI03bI.
dusnyeckne M XMMMUUYECKIEe CBOMCTBA KpaxMasia (TMIpOoIN3, KaueCTBEHHAsT Peakiys C MOIOM).

OKCrepMMeHTa/bHble METOIbl M3y4YeHMs BelleCTB M MX IpeBpallleHui: IMpoBeaeHue,
HaOJIIO/IeHNe ¥ OMMCaHMe IeMOHCTPAIMOHHBIX OITBITOB: TOpPeHyMe CIUPTOB, KavyeCTBEHHbIE
peakiMy ONHOATOMHBIX CIMPTOB (OKMciaeHue 3TaHosa orcumom Menu(Il)), mMHOroaToMHBIX
crupToB (B3aumomenctBue rmiepuHa ¢ ruapokcumom memu(Il)), ambmernmoB (okuciieHMne
aMMMayHbIM pactBopoM okcupaa cepebpa(l) m ruppokcupmom memu(Il), B3aumopencTBue
KpaxMasia C MOJOM), IpOBeIeHMe IPaKTUUEeCKON paboThl: CBOVCTBA PacTBOpPa YKCYCHOM
KUCJIOTBI.

Pacuétupie 3amaun.

Bolunciennsi 1Mo ypaBHEHUMIO XUMMUYECKOM peakuuyu (Macchbl, OOBEMA, KOJIMYECTBA
MCXOMHOTO BeIleCTBA WM TPOAYKTa peakiuy IO M3BECTHbIM Macce, 0ObEMY, KOJMUECTBY
OJITHOTO M3 UCXOJIHBIX BEIlIeCTB MUJIU MTPOAYKTOB peaKIni).

A3soTconepskaiiiie opraHnyeckie coeiiHeHMs.

AMUHOKMCIOTBI Kak amdoTepHble oOpraHuueckue coenvHeHus. @Pusmueckue u
XMMMUYECKME CBOMCTBA aMMHOKMCIOT (Ha TpuUMepe TJIMIMHA). buosornyeckoe 3sHaueHue
aMMHOKMCIIOT. [lenTuapbl.

benkyu Kak mpupomHble BBICOKOMOJIEKYJISIpHbIE coenvHeHus. [lepBuuHasi, BTOpUYHas U
TpeTUYHass CTPYKTypa OenKkoB. XuMMUeCKue CBOWCTBA O€JKOB: TUIAPOJIN3, AeHaTypalus,
KavyeCTBEHHbIE peaKkly Ha OesIKN.

OKcrepMMeHTabHble METO/bl M3yUeHUs] BellleCTB M MX TpeBpallleHui: HabioeHne u
OInMCaHue AeMOHCTPALMOHHBIX OIBITOB: [eHaTypauusl OeJKOB IIpY HarpeBaHMM, I[BETHbIE
peakuyy GeJIKOB.

BbicokoMoieKy/IsIpHbIE COeMHEHUS

OcHOBHbIe TOHSTUS XVUMMM BBICOKOMOJIEKY/ISIDHBIX COeOVMHEHUI: MOHOMep, MOoJIMMED,
CTPYKTYpPHOE 3B€HO, CTelleHb IIOJMMEpHU3aluy, CpemHss MosekyspHas macca. OCHOBHbIe
MEeTO/Ibl CMHTE3a BbICOKOMOJIEKYJ/ISIDHBIX COeIMHEHMI — MTOJIMMepU3aIust U MOJIUKOHAEH Calusl.



OKCIIepMMEHTA/IbHbIE METOIbl M3yUeHMsI BELeCTB M UX IPEeBpallleHMii: O3HaKOMJIEHUE C
06pasiamMy IPUPOIHBIX Y MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MesknpenMeTHbIE CBSI3N.

Peanmmsanyst MeXIipeAMeTHbBIX CBSI3€M P M3y4YeHuM opraHmdeckon xmmmuu B 10 Kiacce
OCYIIIECTBJISIETCSI Yepe3 MCIIO/Ib30BaHME KaK OOIIMX eCTeCTBEHHO-HAyYHBIX IOHSTUM, TaK U
TIOHSITUM, SIBJISIOIIVXCSI CUCTEMHBIMM JIJISI OTAEIbHBIX IIPEIMETOB €CTeCTBEHHO-HayUYHOI'O IYKJIA.

O6ie ecTeCcTBeHHO-HAay4Hble ITOHSATUS: SIBJIEHME, HAy4HbIM (aKT, TuUroresa, 3aKOH,
Teopusl, aHaaM3, CHUHTe3, KjlaccuduKanysi, TepUOAUYHOCTb, HabOIofeHe, WU3MepeHue,
9KCIIEPUMEHT, MO E/IMPOBaHNeE.

®dusuka: marepus, SHEPIMsI, Macca, aTOM, JIEKTPOH, MOJIeKYJIa, SHEpPreTuueckuii YpoBeHb,
BEIEeCTBO, TeJIO, OOBbEM, arperaTHOe COCTOSIHME BeIleCTBa, PU3MUEeCKMe BeJIVUMHbBI Y €IVHULIbI
UX U3MEepeHus.

buonorus: xinerka, opraHusMm, 6mocdepa, oOMeH BelleCTB B OpraHusme, (OTOCUHTES,
6MOJIOTMYECKY aKTUBHbIE BellecTBa (6eJIKu, YIAeBOIbI, XXUPbI, (PepMeHThHI).

['eorpacdwmsi: MuHepasibl, TOpHbIE TOPO/IbI, ITOJIE3HBIE CKOIIaeMble, TOILJIMBO, PECYPChI.

TexHonorus: nuileBbie MPOAYKTbI, OCHOBBI PallIOHAJLHOIO MMUTaHMs, MOIOILME CPeNCTBa,
JIeKapCTBEHHbIE ¥ KOCMETMYECKME Mpernaparbl, MaTepPyUaIbl U3 MUCKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA 1 HEOPTTAHNYECKAS XNUMUSA

TeopeTuuyecKue 0CHOBbI XMMUU

Xumnuueckuit asymeMeHT. ATomM. Slgpo arToma, WM30TOMNbL. JJIEKTPOHHAsS OOOJIOUKA.
DHepreTMyecKyue ypoBHM, IOAYPOBHMU. ATOMHbBIE OpOuTamu, s-, p-, d- aiemeHTsl. OCOOEHHOCTH
pacripefiesieHs 3JIEKTPOHOB MO0 OpPOUTAISIM B aTOMax 3JIEMEHTOB IE€PBBIX UYETBIPEX MEPUOJIOB.
DJ1eKTpPOHHAsT KOHPUT'YpaLysT aTOMOB.

[Tepuogmueckuit 3akoH u Ilepmopgmyeckas cucrema xummueckux sjementoB [l. U.
MenpeneeBa. CBs3b Ie€pPUMOAMYECKOTO 3aKOHA M IlepMomamMuecKkoil CUCTEMbl XUMUUECKUX
snemenToB . M. MeHgeneeBa ¢ COBpeMEHHOJ TeOpMel CTPOeHUS aTOMOB. 3aKOHOMEPHOCTMU
M3MEHEHMSI CBOMCTB XMMUUYECKMX 3JIEMEHTOB U 00pa3yeMbIX MMM IIPOCTBIX U CJIOSKHBIX BEIECTB
IO TPYIINaM ¥ TiepuoaaM. 3HaueHue IMepuoaMueCcKoro 3aKOHa B pa3BUTUM HAYKMU.

Crpoenne BeliecTBa. XMMHUYecKas CBsI3b. BUIbl XMMMUUYECKON CBSI3U (KOBaJeHTHas
HEIOJIIpHAasl U TOJIIpHas, MOHHAs, MeTa/imuyeckas). MexaHu3Mbl 0Opa3oBaHMsI KOBaJIEHTHOM
XUMMUUECKON CBSI3M (OOMEHHbI U IOHOPHO-aKlenTOpHbI). BomoponHasi cBsi3b. BajmeHTHOCTb.
OnekTpooTpuiiateibHOCTh. CTerneHb OKMCIeHNsT. IOHbI: KaTMOHBI ¥ aHMOHBI.

BemecTBa MOJIEKYJIIPHOrO ¥ HEMOJIEKYJ/IIPHOIO CTpOeHMs. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIleCTBa. TUIbI KPUCTA/UIMYECKMX PEIIETOK. 3aBUCUMMOCTb CBOMCTBA BEIECTB OT THMIIA
KPUCTAJ/UTNYECKON PEIIETKMA.

[ToHsTne o AucIepcHbIX cucTeMax. VicTMHHbBIE U KOJIOMAHbIE pacTBOpbl. MaccoBast mosist
BEIeCTBA B PaCTBOPE.

Knaccudbmkanust  HeopraHmvyeckux coeauHeHuii. HomeHkiaTypa  HeOpraHMUYeCKUX
BelecTB. ['eHeTnyeckasi CBSI3b HEOPraHMYECKUX BEIIECTB, IMPUHAIJIEKAIIMX K Pa3JIMUHbIM
KJIaccaM.

Xumnueckast peakius. Kiaccuduraumuss XMMMYECKMX peaklyuii B HEOPraHM4YecKon U
OpraHNYecKoM XMMMM. 3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHMS U IpeBpalleHus
SHEPIUM IIPU XUMUUECKUX PEeaKIMSIX.



CKOpOCTh peakiuy, €€ 3aBUCUMOCTb OT pasiMuHbIX (akTopoB. OOpaTMMble peakIui.
XumMndeckoe paBHoBecyue. DaKkTOpbl, BIMSIOIIME HA COCTOSIHME XMMMWUYECKOTO pPaBHOBECHS.
[Tpunimn Jle [laTenbe.

OnekTpoauTndeckast auccoumaiysi. CuabHble U ciiabble 31eKTposmThl. Cpena BOIHBIX
PacTBOPOB BeIeCTB: KMUCIas, HEMTpaabHasl, 1eJIOUHas.

OxumcmMTeIbHO-BOCCTAHOBUTE/IbHBIE PEAKIINNA.

OKcrepMMeHTaJIbHbIe METOIbl M3YUeHMSI BEIleCTB M MX IpPEeBpallleHui: JeMOHCTpPAIVS
tabymn, «Ilepmogmueckast cucrema xummdeckux synemeHToB . Y. MeHpgeneeBa», M3ydeHMe
MoJesiell KPUCTAIMYECKUX PEIIETOK, HaOJIoJeHue U OIMCAHMe [IEeMOHCTPAlMIOHHBIX U
J1abopaTOpHBIX ONBITOB (pas/ioskKeHMe IEPOKCHAA BOAOPOAA B MPUCYTCTBUM KaTaIM3aTopa,
ompeziesieHMe Cpeibl PaCTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATBHOTO MHAMKATOPA, PEeaKIMA
MOHHOTO OOMeHa), IMpoBeIeHMe IPaKTUYEeCKOM paboThl «BiusHue pasinuHbiXx (PaKTOpoB Ha
CKOPOCTb XMMMWYECKOM PeaKInm».

Pacuértnblie 3agaun.

PacuéThl o ypaBHEHUSIM XMMUUYECKUX PeaKLiyii, B TOM UMC/Ie TEPMOXUMMUUECKME PACUETHI,
PacYETHI C UCII0Ib30BaHMEM ITOHSTHUSI «MacCOBast JOJIS BeIleCTBa».

Heopranmueckass Xummst

Hemeramibl. Ilosnoskenme Hemera/uioB B [lepmopmueckoii cucreMe XMMMWYECKUX
snemenToB [I. M. MengeneeBa 1 OCOOGEHHOCTM CTpPOEHMSI aTOMOB. Dusuueckye CBOJMCTBA
HEMEeTa/UIOB. AJIJIOTPONMSI HEMETAJIJIOB (Ha IIpMMepe KMCI0poaa, cepbl, hocdopa u yriaepomaa).

XUMMUyecKre CBOMCTBA BaKHENIIMX HEMETa/UIOB (TajloreHOB, Cepbl, a3oTa, ¢ocdopa,
yrjaepoaa U KpeMHMSI) U UX coeIMHeHn (OKCUIOB, KMCIOPOACOAEPKAIINX KUCIOT, BOJOPOIHbBIX
COeMHEeHMUIN).

[IpumeHeHMe BasKHEMILNX HEMETAJVIOB U X COEIVIHEHUNA.

Mertasnsl. [Tonoxkenne merayioB B [lepuomyuueckoi cucteMe XUMUUECKUX 3/1eMeHTOB 1.
N. MenpeneeBa. Oco6eHHOCTM CTPOEHMS 3JEKTPOHHBIX 000JI04eK aTOMOB MeTasuioB. OO61iue
dusnueckre cBorictBa MeTa/uioB. CIUIaBbl META/IOB. DJIEKTPOXMMUYECKUI PsSII HaATPSIKEHUIA
METaJIJIOB.

XMUMUYECKre CBOMCTBA BaKHEMIIMX META/UIOB (HATpWUM, Kajaui, KaJbLiMii, MAarHum,
AJTIOMMHUI, IIMHK, XPOM, JKeJIe30, Mellb) ¥ UX COeIMHEHUA.

O61me criocobs! mosryyeHns: MeTasuioB. [IpumMeHeHe MeTaslJIOB B ObITY U TEXHUKE.

OKCIIEpMMEHTA/IbHbIE METOIbl M3YYEHMSI BEIUEeCTB M UX IIpeBpallleHui: MU3yUYeHUe
Kojuteknuy «MeTajuibl ¥ CILJIaBbl», OOpasiioB HEMEeTa/JIOB, pelleHMe 3KCIIepUMEHTaIbHbIX
3agay, HaOgoAeHue ¥ OIMCaHMe  JEeMOHCTPAalMOHHBIX M  JIaOOpaTOpPHBIX  OIIBITOB
(B3aMMOmEeNCTBME TUAPOKCUOA AJTIOMUHMUS C PacTBOpaMM KUCJIOT U IIeJIoYel, KaueCTBEHHbIE
peakuyyu Ha KaTMOHbI META/IJIOB).

Pacuétupie 3amaun.

Pacuérbl Macchl BelllecTBa MM OObEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce MaM 0O6bEMY OIHOTO M3 YYaCTBYIOIIMX B PeaKlMM BeIeCTB, PACYEThI MacChl (0OBEMA,
KOJIMYeCTBa BellleCTBa) MPOIYKTOB peaKkIni, eCcay OJHO U3 BellleCTB MMeeT ITPUMeCH.

XuMus u Xxu3Hb

Ponb xumun B obecreyeHny 3KOJIOTMUYECKON, SHEPTETUUECKO U MUILEBOM 6e30IacHOCTH,
pasBUTMM MemuIMHbL. [IOHSITME O Hay4yHbIX METOHaX ITO3HAHMS BEIIEeCTB U XUMUYECKUX
peaxkuui.

[MpencraBienuss 06 OOIMX HAyYHBIX MPUHIMIIAX ITPOMBIIIJIEHHOTO  TOJYYEHUSs
BAYKHEMIIIMX BEIECTB.

YenoBek B Mupe BeIIeCTB M MaTepUajoB: BayKHENIIIME CTPOUTEIbHbIe MaTepuabl,
KOHCTPYKIMOHHbIE MaTepuaibl, KPacKy, CTEKJIO, KepaMuKa, MaTepuasibl IJIS 3JIEKTPOHUKH,
HaHOMaTepuabl, OPraHNYECKNE Y MUHEPAJIbHbIE YIOOPEHMS.



XuMHus U 3I0pOBbe UeJIOBeKa: IpaBMia MCIIOJIb30BAaHMSI JIEKAPCTBEHHBIX IIperapaTos,
npaBwia 6€30MacHOr0 MCII0/Ib30BaHMSI IpernapaToB ObITOBOV XMMUY B TOBCETHEBHOM SKU3HNA.

MesknpenMeTHbIE CBSI3N.

Peanusanyst MeKIIpeIMETHBIX CBSI3€M MPY M3YyUYeHUM OOILell ¥ HeOpraHM4yeCckom XMMUM B
11 xyacce ocylIecTBsSIETCST yepe3 UCIOIb30BaHMe KaK OOIIMX eCTeCTBEHHO-HAYYHbIX TOHSITHUI,
TaK ¥ MOHSITUM, SIBJISIOIIMXCSI CUCTEMHBIMMU IJIs1 OTAEIbHBIX IIPEIMETOB €CTeCTBEHHO-HayYHOr'0
LIMKJIA.

OG6I1Me ecTecTBEHHO-Hay4YHble TIOHSATMS: HayuyHbIM (akKT, TUIIOTe3a, 3aKOH, Teopus,
aHam3, CUHTE3, KIaccuduKanmsi, MMePUOINYHOCTD, HabJI0IeHe, 9KCIIEPUMEHT,
MOJIeJIMPOBaHMe, U3MEPEHNE, SIBJIEHHE.

®usmka: marepusi, sHeprus, mMacca, aToM, 3JIeKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
Pafii0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYeCKUil ypPOBEeHb, BEIECTBO, TeJI0, 00BbEM, arperaTHoe
COCTOSIHME BellleCTBa, PU3UUECKME BEIMUMHbI M eIVHULILI MX U3MEPEeHMs, CKOPOCTb.

buonorusi: Knerka, opraHmsM, 5KOCHCTeMa, Omocdepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTaMMHbI, OOMEH BeIleCTB B OpraHyu3Me.

I'eorpadmsi: MyuHepasbl, TOPHbIE ITIOPOIbI, ITOJIE3HbIE MCKOIIAeMbIE, TOIUIVBO, PECYPCHI.

Texuosorus: XUMMUYEeCKast ITPOMBIIIJIEHHOCTb, MeTaJLTyprusi, IIPOM3BOICTBO
CTPOUTEbHBIX MaTepuasIoB, CeJIbCKOXO3SIICTBEHHOE MIPOU3BOICTBO, MIeBast
IIPOMBIILIJIEHHOCTb, (papMalleBTMUeCKasi ITPOMBIIIIEHHOCTb, ITPOM3BOJICTBO KOCMETMUECKUX
MpenaparoB, MPOMU3BOICTBO KOHCTPYKIMOHHBIX MaTepuaioB, SJIEKTPOHHAS ITPOMBIILIEHHOCTb,
HAHOTEXHOJIOTUM.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOT'PAMMBI IIO0 XVMHWU HA
BA30OBOM YPOBHE CPEIHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIbTATbBI

®I'OC COO vycraHaBiMBaeT TpeOOBaHMsSI K pe3yJbTaTaM OCBOEHMSI OOYYarOIIMMUCS
MpOrpaMM CpemHero oOIero oopasoBaHMs (JIMYHOCTHBIM, METApPeIMETHbIM U IMPEeIMETHBIM).
HayuHo-MeTomnyeckoil OCHOBOW MJi pa3paboOTKM IUIAHUPYEMbIX pEe3YJIbTAaTOB OCBOEHUS
MPOTrpaMM CpeIHEro O6IIero 06pa3oBaHMs SIBJISIETCS CUCTEMHO-IeSITEIbHOCTHBIN MTOAXO]I.

B cooTBeTcTBMM C CHUCTEMHO-IESITeTbHOCTHBIM IOAXOJOM B CTPYKTYpe JMYHOCTHBIX
pe3yJbTaTOB OCBOEHMSI IpeaMeTra «XMMusI» Ha YpOBHE cpegHero oOIIero o6pa3oBaHMUS
BbIZIeJIEHbI CJIEIYIOLIME COCTABJISIIOLINE:

OCO3HaHME OOYYaAIOIMIMMMUCS POCCUICKON T'PAKIAHCKONW MIEHTUYHOCTU — TOTOBHOCTU K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTM M CAMOOTIPeeIEHNIO;

HaJIMuMe MOTUBALMM K OOYUEHMIO;

1[eJIeHaIIpaB/IeHHOe pa3BUTHE BHYTPEHHMX YOEXKIEHMI JUYHOCTM Ha OCHOBE KJTIOUEBBIX
LIEHHOCTEN ¥ MCTOPUYECKUX TPaguLinii 6a30BO HAYKU XVMUM;

TOTOBHOCTb ¥ CIIOCOOHOCTb OGYYArOIIMXCS PYKOBOACTBOBATHCSI B CBOEN [eATETbHOCTYU
IIEHHOCTHO-CMBICJIOBBIMYM ~ YCTAHOBKaMM, TMPUCYIIMMM IIEJOCTHOM CUCTEME XUMMUYECKOTO
0o6pa3oBaHmsI;

HaJIMuMe IPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYPbl M CIIOCOOHOCTM CTaBUTh eI U
CTPOUTD >KU3HEHHbIE TIJIaHbI.

JIMuHOCTHBIE pe3yJbTaTbl OCBOEHMS IpeaMera «XUMMSI» OOCTUTAIOTCS B €IVHCTBE
y4eOHOM ¥ BOCHUTATENIbHON [ESITeJIbHOCTM B COOTBETCTBUM C TyMaHUCTUYECKUMM,
COIIMOKYJIbTYPHBIMM, TYXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U MJeajaMM POCCUIMCKOTO
IPKIAHCKOTO OOIIeCTBa, NPUHATBIMM B OOIIECTBE HOPMaMM M IIpaBMJIaMM ITOBEIEHMS,
CITOCOOCTBYIOIMIMMM TTPOIIeCccaM CaMOIIO3HAHMSI, CAaMOPa3BUTHUSI ¥ HPABCTBEHHOTO CTAaHOBJIEHMS
JIMYHOCTM OOYYaIOILMXCSI.

JIMYHOCTHBIE pe3y/IbTaThl OCBOEHMS TMpeaMeTa « XMUMUS» OTpaskaioT CHOPMUPOBAHHOCTD
ONbITa TIO3HABATEJbHOM ¥ MPAKTUYECKON AesITeTbHOCTY OOYYarolMXcs IO pean3alumn
TIPUHSITBIX B OOIIECTBE IIEHHOCTEN, B TOM YMCJIE B YaCTH:

1) rpa)kAAHCKOTO0 BOCIIUTAHMSI:

OCO3HaHMST OOYYAIOIMMMUCS CBOMX KOHCTUTYLMOHHBIX TIPaB M 00SI3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MpeNCTaBJIeHNsI O COIMAJbHBIX HOPMAax ¥ IpaBWiIaX MEXJIMYHOCTHBIX OTHOIIEHUI B
KOJUIEKTUBE;

TOTOBHOCTY K COBMECTHOM TBOPYECKON JIeSITeJTbHOCTU TIPU CO3TaHUM YUEOHBIX MTPOEKTOB,
pellieHny yuyeOHbIX ¥ TIO3HABATEIbHbIX 3a/1au, BBITIOJHEHNUM XUMUUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTY MMOHMMATh U MPUHUMATb MOTUBbI, HAMEPEHMSI, JIOTUKY U apTyMEHTbI IPYTUX
MIPY aHa/IM3e Pa3IMYHbBIX BUIOB YUEOHON eI TeTbHOCTY;

2) NaTPpUOTUUECKOT'0 BOCIIMTAHMSI:

IIEHHOCTHOTO OTHOIIIEHMSI K MCTOPUYECKOMY M Hay4YHOMY HacJeAui0 OTeueCTBEHHOI
XUMUN;

YBaKeHUsI K IIPOIeCCy TBOpPYECTBA B 0OJIACTM TEOPUM U IPAKTUUYECKOTO IPUMEHEHUs
XUMMUM, OCO3HAHMSI TOTO, UTO NOCTVDKEHMS HAyKM €CTb Pe3yJIbTaT IJIUTEIbHbIX HaOJIOHeHWUI,
KPOTIOT/IMBbBIX 3KCIIEPUMEHTAIbHBIX ITOMCKOB, MTOCTOSTHHOT'O TPYHA YUEHBIX U MPAKTUKOB;

MHTEpeca ¥ T[O3HAaBaTeJIbHbIX MOTMBOB B TIOJYYEHMM W TOCJIEOYIOINIEM aHau3e
mMHbopMaIMu O TepefoBbIX TOCTIKEHUSIX COBPEMEHHOM OTeUeCTBEHHOM XUMUM;

3) AYyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMUSA:

HPaBCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO TTOBEIeHMS;
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CIIOCOGHOCTY  OIIEHMBATh CUTYyallMi, CBSI3AHHbIE C XUMUYECKUMM SIBJIEHUSIMU, U
MPYHMMAThb OCO3HAHHbIE peIleHNMs, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTY OII€HMBATh CBOE IIOBEIEHME M IIOCTYIKM CBOMX TOBAapUILE C IO3ULIMI
HPaABCTBEHHBIX ¥ MPABOBBIX HOPM M OCO3HAHME TOC/IENCTBIUIA STUX MOCTYIIKOB;

4) popMuUpoBaHMS KYJIbTYPbI 3I0POBbSI:

TIOHMMAaHMUS IIeHHOCTEH 300pPOBOro U 6e30macHOro obpasa >KMU3HU, HEeOOXOOMMOCTU
OTBETCTBEHHOT'O OTHOIIIEHNSI K COOCTBEHHOMY (DM3MUeCKOMY U IICUXUUYECKOMY 300POBbIO;

cobsrofeHsT TIpaBMJI 6e30TacHOro oOpallleHus1 C BellleCTBaMy B OBITY, MTOBCEIHEBHON
SKU3HU U B TPYZIOBOV JeSATeJIbHOCTH;

MMOHMMAaHMs LIEHHOCTM TPaBMI MHAUBUIAYAJIbHOTO ¥ KOJUIEKTMBHOTO 6e30macHOro
MOBEIeHNST B CUTYAIMSIX, YTPOXKAIOIIMX 3[0POBbIO U SKU3HU JIIOJIEN;

OCO3HAHMS TOCTENCTBUI M HEMPUSITUS BPEOHBbIX MPUBbIUEK (YHIOTpeOJIeHUsT ajaKOroJs,
HapKOTUKOB, KypeHMsI);

5) TpygoBoro BoctiuTaHus:

KOMMYHMKATUBHOM KOMIIETEHTHOCTM B Y4YeOHO-MCCIeNOBaTeIbCKOM IesITeIbHOCTH,
OOIIIECTBEHHO IT0JIE3HOM, TBOPUECKONM U OPYTUX BUAAX IESITETbHOCTH;

YCTaHOBKM Ha aKTMBHOE Yy4YacTHe B pelleHMM IPaKTUUEeCKMX 3amad COLMaIbHONI
HampaB/IeHHOCTH (B paMKaxX CBOEro KJjIacca, IIKOJIbI);

MHTepeca K MPaKTUYECKOMY M3yUeHMIO IMpodeccuil pasiMUHOro poja, B TOM uMC/Ie Ha
OCHOBE TIPMMEHEHMS TPeIMETHbIX 3HaHMIA [T0 XVMUM;

YBayKeHMSI K TPYY, JIOISM TPyIa M pe3yJbTaTaM TPYIOBON HesITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBbIOOPY WHIOVMBUAYAJIbHOM TpaeKTOpuM oOOpa3oBaHMs,
Oynmyliei mpodeccuy U peaamsaly COOCTBEHHbBIX >KM3HEHHbBIX IVIAHOB C YYETOM JIMUYHOCTHBIX
MHTEPEeCOB, CITOCOOHOCTEN K XMMUM, MHTEPECOB ¥ ITOTPEeOHOCTEN OOIIeCTBa;

6) 3K0JIOTMYEeCKOT0 BOCIIUTAHMS:

9KOJIOTMUYECKH 11€JIeCO00Pa3HOr0 OTHOIIEHNS K TMPUPO/e, KaK MCTOYHMKY CYIIeCTBOBAHMS
SKM3HM Ha 3emJie;

MMOHMMaHMs IJ106aJbHOTO XapaKTepa SKOJIOTMYECKUX MPoOJIeM, BIMUSHUS SKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHME TIPUPOTHON U COLMATIbHOM CpeJibl;

OCO3HAHMSI HEOOXOAMMOCTM MCITOIb30BaHMsl JOCTVKEHMII XUMUM [IJI1 PeIlieHts] BOIIPOCOB
PalOHAILHOT'O IIPUPOIOII0/Ib30BaHMSI;

aKTUBHOTO HENpUSTUSI OeMCTBUIA, MPUHOCIIIMX Bpeld OKPYKaloIllei MPUPOIHON cpene,
YMEHMsI MPOrHO3MPOBAaTh HEOJIarONpUSITHbIE SKOJIOTMYECKNe ITOCAeACTBUS MPedpUHUMaeMbIX
IEeVICTBUIA U MPeOTBPAIlaTh UX;

Ha/IMuMsg PasBUTOTO SKOJOTMYECKOTO MbIIUIEHNS, 5KOJOTMYECKOM KYJIbTYphI, OIIbITa
IesITeIbHOCTY  9KOJIOTMUYECKOM HaIlpaBJIeHHOCTM, YMEHMUS PYKOBOACTBOBATbCS MMM B
MMO3HABaTeJIbHOM, KOMMYHMKATUBHOM U COLIMAJIbHOM MPaKTUKe, CIOCOOHOCTH M YMEHMSI aKTUBHO
MIPOTUBOCTOSITh MIEOJIOTUM XeMO(hOoOuH;

7) IeHHOCTY HayYHOIr'0 MO3HAHUSI:

chOpMUPOBAHHOCTM  MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PasBUTHSI HAYKY U OOIIECTBEHHONM MPAKTUKIA;

MOHMMaHMsl CIeuMPuKM XUMUM Kak HayKu, OCO3HaHus e€é posu B (HopmMupoBaHUM
paIMOHAJIbHOTO HAyYHOT'O MBIILJIEHNMS, CO3MAaHUY 1I€JIOCTHOTO MpeACTaBIeHNsI 06 OKpYyKaloleM
MMpe KaK O eOMHCTBE IMPUPOIbI ¥ YeJOoBeKa, B IMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEN U
pellieHnu Mpob6yieM COXpaHeHMsI IIPUPOTHOTO PaBHOBECHS;

YOEKIEHHOCTM B OCOOOM 3HAUMMOCTM XMMWM [JISI COBPEMEHHOV IMBUIM3AIVU: B €€
I'YMaHMCTUYECKO) HAIpPaBJIEHHOCTM ¥ BaKHOM DPOJIM B CO3JaHMM HOBOV 6asbl MaTepuabHOM
KYJIbTYPbI, PEIIeHN! IJI00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSI UEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUYECKOW, TMUIIEBOM ¥ 3KOJIOTMYECKO! O6e30MacHOCTM, B pasBUTUM MEIMUIIVHBI,
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obecrieueHn yCJIOBMIA YCIEIIHOTO TPYAa M SKOJOrMYeCKy KOMMOPTHOIM KU3HM KaskIOTO ujeHa
OO0II1eCTBa;

€CTeCTBEHHO-HAy4YHOV TI'PaMOTHOCTM: IIOHMMAaHMS CYIIHOCTM METOAOB TO3HaHUS,
MCITO/Ib3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTY MCITO/Ib30BaTh IOJIyYaeMble 3HAHMS /IS
aHajM3a M OOBSICHEHMS SIBJIEHMI OKPY’KAIOLIEero Mupa M IMPOUCXOMASIINX B HEM M3MEHEHUI,
yMeHMs JiejlaTh 060CHOBAaHHbIE 3aK/II0UEHNST Ha OCHOBE HayUYHbIX (DAKTOB M MMEIOIIMXCS TaHHbIX
C 1IeJIbIO TIOJTyYEeHMSI TOCTOBEPHbBIX BbIBOJIOB;

CIIOCOGHOCTY CaMOCTOSITE/IbHO MCIIO/Ib30BaTh XMMMUUECKIE 3HAHWS [IJIs pelleHus Ipobiem
B peaJIbHbIX JKM3HEHHBIX CUTYaLMsIX;

MHTEepeca K ITO3HaHMIO U MCC/IeN0BATEIbCKOM IeITeIbHOCTH;

TOTOBHOCTM ¥ CIIOCOOHOCTM K HEIpepbIBHOMY OOpPasOBaHMIO M CaMOOOpPa3sOBaHMIO, K
aKTMBHOMY TIIOJIyUEHMIO HOBBIX 3HaHMII 110 XUMWUM B COOTBETCTBUM C SKU3HEHHBIMU
MOTPEOHOCTSIMMU;

MHTEepeca K OCOOEHHOCTSIM Tpyaa B pasianuHbIXx cdepax mpodeccroHaaIbHOM
IeaTeIbHOCTM.

METAIIPEAMETHBIE PE3VJIbTATBI

MeramnpenMmeTHble pesyabTaTbl OCBOEHMSI YueOHOro IpeaMera «XuMMsS» Ha YpPOBHE
cpenmHero o0Iero 06pasoBaHys BKIIOYAIOT:

3HauMMble [JI1 (POPMMPOBAHMS MMUPOBO33PEHMST OOYUYAIOIIMXCS MEXIUCLUIUIMHAPHbIE
(MeXXTIpeAMeTHbIE) OOIIeHayYHbIe TTOHSITHSI, OTPasKaloIIye 11eJIOCTHOCTb HAYUYHOM KapTUHBI MUpa
" crienupuKy MEeTOLOB MO3HaHMsI, MCIIOJIb3YEeMbIX B €CTeCTBEHHbIX HayKax (MaTepus, BelleCTBO,
SHeprusi, siBjeHue, MpoIecc, CUCTeMa, HayUHbI (GaKT, TPUHIIAI, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopus, MCC/IeOBaHe, HabIIoeHe, M3sMepeHe, SKCIIEPUMEHT U IpYTHe);

YHUBEPCAJ/IbHbIE yqe6Hble ,ILeI‘/JICTBI/IH (HOBHaBaTeJ'[beIe, KOMMYHMKATVBHbIE,
peryiaaTuBHbIE), obecmeunBamolye (GopMupoBaHue (PYHKUMOHAJIBHONW TI'PAaMOTHOCTM U
COIMAIbHOM KOMITETEHIIY OOYUaIOIIXCS;

CIIOCOGHOCTh ~ OOYYAIOLIMXCS  MCIIOJb30BaTh  OCBOEHHbIE  MEXIMCLMUIUIMHAPHBIE,
MMPOBO33pPEHUECKMEe 3HaHMS ¥ YHMBEpCajbHble yueOHble [eliCTBUSI B ITO3HaBAaTEJIbHOW U
COLMAJIbHON MTPaKTHKE.

MeramnpenMeTHble pe3ysbTaThl OTPakalOT OBJIAJieHME YHUBEPCAJIbHBIMU YUe€OHBIMU
[TO3HaBaTeJIbHbIMM, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU [I€CTBUSIMIA.

OBj1aieHNe YHUBEPCAIbHBIMM YU€0HbIMY IT03HABATE/TbHBIMU JEACTBUSIMM:

1) 6a3oBbIe JIOTMYECKME TeMCTBUSA:

CaMOCTOSITeJIbHO (OpMy/IMpOBaTb M aKTyaJuM3upoBaTh IPo6GIeMy, BCECTOPOHHE eé
paccMaTpuUBaTh;

OmpenensaTh LieJM IesATeJbHOCTY, 3ajaBas IapamMeTpbl UM KPUTEpUM UX TOCTVKEHMUS,
COOTHOCUTD Pe3yJIbTaThl JeSITeJIbHOCTH C ITOCTABJIEHHBIMM LIeJISIMMA;

MCITO/Ib30BaTh IIPY OCBOEHMM 3HAHUI TMPUEMBI JIOTMUECKOTO MBIIIUIEHUSI — BbIIEIATh
XapaKTepHble IPU3HAKM TIOHATUII M YCTAaHABAMBAaTh MX B3aMMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIIME MTOHATHS [IJisT OObSICHEHUS OTeIbHbIX (DaKTOB U SIBJIEHUI;

BbIOMPATh OCHOBAHMS M KPUTEPUM 1)1 KiacCubUKAIY BEIIECTB Y XMMUYECKUX PeaKIuii;

YCTaHaBJIMBATh IPUUYMHHO-CJIEACTBEHHbIE CBA3U MEXOY U3YUYaeMbIMU SBJICHUSIMMN;

CTPOUTb JIOTMUYECKME PpACCYXIeHUs! (MHAYKTUBHbIE, OeOyKTMBHbIE, IO aHAJIOTUN),
BBISIBJIITb 3aKOHOMEPHOCTHM ¥ IIPOTMBOpEUMsi B pacCMaTpPMBaeMbIX SIBJEHMUSIX, (GOPMY/IMPOBATh
BBIBOJIbI U 3aKJTIOUEHNST;

MIPUMEHSTb B MPOIECce MO3HAaHMS, MUCIIOIb3yeMble B XMMUM CUMBOJIMUYECKE (3HAKOBHIE)
MOZeJN, Tpeo6pa3oBbIBATh MOJIeIbHbIE MTPENCTABIEHNST — XMMUYECKII 3HaK (CMMBOJI) 3JIEMEHTa,
xumMmuueckass (popmysa, ypaBHEHME XMMMUUYECKON peakluuy - TpU pelieHun YueOHbIX
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MMO3HABATEJIbHBIX Y TPAKTUUYECKMX 3a[lau, MPUMEHSITh Ha3BaHHbIE MOJE/bHbIE IpPeCTaBIeHNS
IJIS1 BBISIBJIEHVST XapaKTEPHbBIX MIPU3HAKOB M3yUaeMbIX BEILIECTB ¥ XMMMUUECKUX PeaKLIMIA.

2) 6a30BbIe MCCIeJOBATE/IbCKUE JeVCTBUS:

BJIaZIETh OCHOBAMM METOJOB HayYHOT'O IMO3HAHMS BEIIECTB Y XMMUYECKUX PeaKIuii;

dbopmynupoBaTh IleM M 3amauM  MCCIAENOBaHMS, MCIIONb30BaTh IIOCTABJI€HHbIE U
CaMOCTOSITEJIbHO C(hOpMY/IMPOBaHHbBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
17151 hopMMpOBaHMS TUITOTE3BI 11O IMPOBEPKE MPAaBUJIbHOCTY BbICKA3bIBAEMbBIX CY3KIIEHUI;

BJIQZIETh HAaBBIKAMM CAMOCTOSITEJTbHOTO IUIAHMPOBAHUS ¥ TPOBEAEHUSI YYEHUYECKUX
9KCIIEPMMEHTOB, COBEPIIIEHCTBOBATh YMEHMS HAOII0aTh 32 XOJOM IIPOIIecca, CaMOCTOSITE/IbHO
MPOTHO3MPOBAThb €ro pe3ysbTaT, (OPMYIMPOBaTb OOOOIIEHMS ¥ BBIBOABI OTHOCUTEIBHO
IIOCTOBEPHOCTM PEe3yJIbTAaTOB MCCJIEIOBAHNSI, COCTAB/ISITh OOOCHOBAHHbBIN OTUET O MPOAETAHHON
pabore;

MpMOGpPeTaTh OMNBIT YUYEHMYECKOM MCCAeNOBaTeIbCKOM UM IIPOEKTHOM MHesITeIbHOCTH,
MPOSIBJISITH  CITIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOMIOB peIleHus
MPaKTUYECKUX 3a7a4, TPUMEHEHMIO Pa3IMIHbIX METOJOB ITO3HAHMSI.

3) pa6oTta c uH(popMaIuen:

OPMEHTMPOBATHCSI B PA3IMUYHBIX MCTOYHMKAX WHOoOpMauyuy (HAyIHO-TIOMYJIIpPHAsI
JUTEpaTypa XMMMUUYECKOTO COHepykaHusl, CIpaBOYHble MOCoOwMs, pecypchl VHTepHeTa),
aHAIM3MPOBaTh MHGOPMAIMIO Ppa3IMYHBIX BUAOB ¥ (OpM TMpeacTaBjieHusl, KPUTUUECKU
OIIEHMBATb €€ JOCTOBEPHOCTh ¥ HEMTPOTUBOPEUYNBOCTb;

dbopmyupoBaTh 3ampochbl M TPUMEHSTh pas3/MUHble METONIbl TPU IIOMCKE U OTOOpe
mHdopmaiun, Heo6XOAMMO IJIsI BBIMIOJHEHNMS YUeOHbIX 3a/1a4 OIPeIeJIEHHOTO TUTIA;

MpMOGPETaTh OMBIT MCIIOIb30BaHMs MHGOPMAIMIOHHO-KOMMYHMKATUBHBIX TEXHOJIOTUIN U
PasINYHBIX TTOVICKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTUMaJIbHYIO (OPMY IIpeacTaBieHns MHbopmMalmu (CXeMbl,
rpaduKu, gyuarpaMmbl, TabJIUILIbI, PUCYHKU U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBe CpeAcTBa IIpM paboTe C XUMUUECKON
mHpopMalMen: MPUMEHSATb MeXKIpeAMeTHble (dusuMyeckue ¥ MareMaTMUecKue) 3HaKU U
CUMBOJIBI, (HOPMYJIbI, 806 pEBUATYPHI, HOMEHKIATYPY;

MCITOJTb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKIE CPEICTBA HATJISIAHOCTM.

OBj1aieHNe YHUBEPCATbHbIMY KOMMYHUKATUBHBIMU NeACTBUSIMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMbI B XOJ€e AMajiora W/uian AUCKYCCUMN,
BbICKa3bIBaThb uaeu, GOPMYJIMPOBATb CBOM TPENJIOKEHUSI OTHOCUTEIBLHO  BbITTOJTHEHUS
MIpeIJIOKEHHOM 3a1a4;

BBICTYIIaTh C IIpe3eHTallMell pe3yJIbTaTOB IMO3HABATEJbHOM [IesITeIbHOCTM, IOJTYyUYEHHbBIX
CaMOCTOSIT€JIbBHO WJIM COBMECTHO CO CBEPCTHMKAMM TIpY BBITIOJHEHUM XUMUYECKOTO
9KCIIEPMMEHTa, MPAaKTUYECKO paboThl IO WMCCIETOBAHUIO CBOVICTB M3Yy4YaeMbIX BEIECTB,
peaymM3aluy yuyeOHOro MpoekTa ¥ (OPMYJIMPOBAaTh BBIBOABI IO pe3ysbTaTaM IPOBEAEHHBIX
MCCJIEIOBAHU ITyTEM COTJIACOBAHMS TIO3ULIUI B XOJie OOCYKAEHMS M OOMeHa MHEHUSIMA.

OsasieHNe YHUBEPCATBHBIMM PErY/ISITUBHBIMU JEeMCTBUSIMM:

CaMOCTOSIT€JTbHO TUIAHMPOBAThb M OCYIIECTBI/ISITh CBOIO TO3HABATEIbHYIO JESTeTbHOCTbD,
ompenessisi €€ 1eau U 3afauyy, KOHTPOJIMPOBATh U MO Mepe HeoOXOAVMMOCTM KOPPEKTUPOBATh
TpejaraeMblii aJITOPUTM JECTBUIA MPU BBITIOJIHEHUYM YUYeOHBIX M MCCIeNOBaTe/IbCKMUX 3a1ad,
BbIOMpaTh HanboJsiee 3bdOEKTUBHBIN CIOCOO UX pellleHNs] C YUYETOM MOJTydeHMs] HOBbIX 3HAHUM O
BEIIIECTBAX M XMMUUECKUX PeaKIusIX;

OCYIIECTBJSITb CaMOKOHTPOJIb CBOE€M JIesITeTbHOCTM Ha OCHOBE caMoaHaIM3a WU
CaMOOLIEHKM.

INTPEAIMETHBIE PE3VJIbTATbBI

14



10 KJIACC

[TpenmeTHbIe pe3ysbTaThl OCBOEHMS Kypca «OpraHndecKkast XMMusI» OTpaykaroT:

chOpPMMPOBAHHOCTb TPEACTABJIEHUII O XUMMUYECKOM COCTaBJISIONIEN eCTeCTBEHHO-
Hay4YHOM KapTUHBI MMUpPA, POJIM XUMUM B TIO3HAHUM SIBJIEHUI TPUPOAbI, B (OPMUPOBAHUM
MBIIIUIEHUSI M KYJbTYPbl JIMUYHOCTY, €€ (YHKUIMOHAIBHON TI'PAMOTHOCTYM, HEOOXOOVMMONM [JIst
pelieHuss TPAKTUYEeCKMX 3a7a4 M 9IKOJOTMUYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3[I0POBBIO U MIPUPOLHOI CPEAE;

BJIaJIEHME CUCTEMOM XMMWYECKMX 3HAHUM, KOTOpash BKJIIOYAET: OCHOBOIIOJIAraroliye
MOHATUS (XMMMWYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0UYKa aTOMa, MOJIEKYJ/Ia, BAJIEHTHOCTb,
3JIEKTPOOTPUIIATEIbHOCTh, XMMMUUECKasi CBsI3b, CTPYKTypHass ¢dopmyna (pasBEpHYTast U
COKpallléHHas)), MOJIb, MOJISIDHAsi Macca, MOJISIDHBIMI  OOBEM, YIVIEPOAHbBI  CKeEJIEeT,
dyHKIMOHAbHASL TPYIINA, PaauKaa, M30Mepws, M30MepPbl, TOMOJIOTMYECKNI Psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOH, U a30TCOAEpPsKalllMe COeNVMHEHMsI, MOHOMED, MOJMMep, CTPYKTypHOe
3BEHO, BICOKOMOJIEKYJISIpHbIE COeIMHEHNS); TEOPUM U 3aKOHbI (TEOPUST CTPOEHMSI OPraHMYeCKUX
BeilecTB A. M. DByTiepoBa, 3akOH COXpaHeHMSI MacChl BeIlleCTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKMIA SI3bIK XMMWM; MMUPOBO33pEHUECKME 3HAHMS, JIeKalllie B OCHOBE IOHMMAaHMS
MIPUYMHHOCTU U CUCTEMHOCTU XUMUYECKUX SIBJIeHUM, haKToJIorMyecKke CBefeHnsl O CBOMCTBAX,
coCTaBe, IMOJTyYeHU 1 6€30TaCHOM MCITOJIb30BaHNY BasKHEMIIIMX OPraHNYeCKUX BEIEeCTB B OBITY
U MIPAaKTUYECKOM JIeSITeTbHOCTY YeIoBeKa;

c(hOpMMPOBAHHOCTb YMEHMI BBISIBJIATh XapaKTepHble TMPU3HAKM IMOHSITUM, YCTAaHABIMBATD
MX B3aMMOCBSI3b, CIIOJb30BaTh COOTBETCTBYIOILIME TIOHSITUS TIPU ONMMCAHMUM COCTaBa, CTPOEHUS U
MpeBpalleHnii OpraHNYeCcKuX COeIUHEHMUI;

chOpMMPOBAHHOCTb YMEHMUIA MCIOJb30BaTh XMMMUUECKYIO CUMBOJIMKY JJISI COCTaBJIEHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (Pa3sBEPHYTOM, COKPAILIEHHON) (GOpMYJT OpraHMYeCKMX BeleCTB
M YpaBHEHMI XMMMUECKUX peaKkluif, M3rOTaBJIMBaTh MOZEIN MOJIeKYJ OpPraHMYeCKMUX BeIeCTB
ILJIST VJUTIOCTPAIM UX XUMUYECKOTO M MTPOCTPAaHCTBEHHOT'O CTPOEHMSI;

chOopMMPOBAHHOCTb YMEHMI YCTAHABIUBATh NMPUHAAJIEKHOCTh U3YUEHHbIX OpraHMuyeCcKux
BEIIECTB IO MX COCTaBy M CTPOEHMIO K OIpede€HHOMY KJIAcCy/TpyImIe COemVHEeHUA
(yrneBomopofibl, KMUCJIOPON M  a30TcofepsKallMe COedVHEHUSI, BbICOKOMOJIEKYJIIPHbIE
CoeIMHEHMsI), JaBaTb MM Ha3BaHMs MO cucTematndeckoin HomeHkiatype (IUPAC), a Takske
MIPUBOJIUTh TPUBUAIbHbIE HA3BaHMSI OT[EJIbHbIX OPraHMYEeCKMX BelleCTB (3TWIEeH, MPOIJIEH,
alleTuieH, STUJIEHTJIMKOIb, TyMilepuH, deHos, ¢GopMabaeru, aleTajlblerui, MypaBbUHas
KUCJI0Ta, YKCYCHAsl KMCJIOTa, OJIeMHOBasi KMUCJIOTA, CTeapuHOBasi KMUCJIOTA, TJII0KO3a, GPYyKTO3a,
KpaxMaJl, 11eJIJIF0J103a, TJIULIVH);

chOpMMPOBAHHOCTb YMEHUS OIpeAessiTb BUIbI XMMUUYECKON CBSI3M B OpraHMYeCKUx
coenuHeHUsIX (OAVHApPHbBIE U KpaTHbIE);

chOpMMPOBAHHOCTb YMEHMUS TIPUMEHSITh IOJIOKEHUSI TeOpUM CTPOEHMSI OpraHMUYecKux
BemectB A. M. BytyiiepoBa 11 06bsICHEHMSI 3aBUCMMOCTY CBOWCTB BEIIIECTB OT UX COCTaBa U
CTPOEHMST; 3aKOH COXPaHEHMSI MacChl BEIlleCTB;

chOpMMUPOBAHHOCTb YMEHMI XapaKTepu3OBaTb COCTaB, CTpoeHue, GU3NYECKue u
XMMMYECKMe CBOMCTBA TUIIMYHBIX MTPEICTAaBUTEJIeN Pa3IMUHbBIX KJIACCOB OPraHMUeCKUX BelecTB
(MertaH, 9TaH, S3TWJIEH, MPOIWJIEH, aleTuseH, OyramueH-1,3, metunoyramueH-1,3, 6GeH30,
MeTaHOJI, 3TaHOJI, STWIEHTJIMKOJb, TJUlleprH, HeHOJI, alleTaJbIerul, MypaBbuHas M YKCYCHast
KUCJIOTBI, TJIIOKO3a, KpaxMas, IeJ/UIi0j03a, aMMHOYKCYCHasi KUCJIOTa), WJUIIOCTPUPOBATD
TeHeTMUECKYIO CBSI3b MEXIY HUMM YpPaBHEHUSMM COOTBETCTBYIOIIMX XUMMUUECKUX peakiuil C
MCIIO/Ib30BaHMEM CTPYKTYPHBIX (pOpMYyII;

chOpMMPOBAHHOCTb YMEHMSI XapaKTepu3OBaTb WMCTOUYHUKU YIJIEBOAOPOSHOIO ChIPbSI
(HedTh, MPUPOAHBIN Ta3, Yrojib), CIIOCOObI MX IepepaboOTKM U TPaKTUUYECKOoe IpUMeHeHMe
MPOAYKTOB IepepaboTKy;
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chOpMMUPOBAHHOCTb YMEHMII IPOBOAUTH BBIUMCIEHMS] IO XMMMUYECKUM YpPaBHEHUSIM
(Macchl, 06b€Ma, KOJIMUYECTBA MCXOMHOTO BEIeCTBa MM IMPOAYKTA pPeakUyy IO M3BECTHBIM
Macce, 06bEMY, KOJMYECTBY OTHOTO U3 MCXOIHbIX BEILECTB WM MTPOIYKTOB PEAKIIVN);

c(hOpMMUPOBAHHOCTb YMEHMIA BJIafleTh CUCTEMOI 3HAHMII 00 OCHOBHBIX METOAAX HAYyYHOI'O
MO3HAHMSI, WCIOJNb3YeMbIX B XUMMUM TIPU U3YYEHUM BEIIECTB U XUMMUYECKUX SIBJIEHUN
(HabmromeHnne, wM3MepeHue, SKCIEPUMEHT, MOJeJMpPOBaHMe), MUCIOJIb30BaTh CUCTEMHbIE
XUMUYECKM€e 3HAHWS 1)1 IPUHSTHS PellleHni B KOHKPETHBIX KM3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BellleCTBaMM U UX MPUMEHEHNEM;

chOpMMPOBAHHOCTb YMEHUI COOJIIOAATh MpaBMJia TOJIb30BAHNSI XMMUUYECKON MOCYI0N U
J1abopaTopHbIM 0O0PYIOBaHMEM, a TaKyKe MpaBuia 0OpallleHNs C BellleCTBaMi B COOTBETCTBUM C
MHCTPYKIMSMM 110 BbITIOJIHEHMIO JIAGOPATOPHBIX XMMUYECKUX OIbITOB,;

chOPMUPOBAHHOCTb YMEHMI IUIAHMPOBAaTb ¥ BBIMOJHATh XUMMWYECKUI SKCIEPUMEHT
(TIpeBpallieHsT OPraHNYeCcKMX BEIECTB IPY HarpeBaHWUM, MOJIyYeHMe STUJIeHa U M3yYeHMe ero
CBOJMCTB, KaueCTBEHHbIe peaKiMy OpraHMYeCKMX BeIleCTB, AeHaTypalus OeJIKOB Ipu
HarpeBaHuM, I[BETHbIE peakiyy 6eKOB) B COOTBETCTBUM C IIpaBUJIaMM TEXHUKM 6e30MacHOCTHU
npy obpallleHny C BellleCTBaMM ¥ JIaBOpaTOPHBIM OOOpPYIOBaHMEM, MPEICTaB/ISITh Pe3yIbTaThbl
XMMUYECKOTO 3JKCIIepMMeHTa B (opMe 3alyucy ypaBHEHMII COOTBETCTBYIOIIMX peakuuii u
(opMyMpoBaTh BHIBOAbI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMUPOBAHHOCTb YMEHUI KPUTUYECKM aHaJIM3MPOBaTh XMMUUECKYIO MH(OpMaIIio,
MOJTyYaeMyI0 13 PasHbIX MCTOYHMKOB (CpencTBa MaccoBoi nHdopManyu, IHTepHeT u Ipyrux);

chOpMMPOBAHHOCTbL yMEHMI COOJIIOAATh IIpaBWwIa SKOJIOTMUYECKM 11e71eCO0O6pa3HOro
MOBeleHnsI B OBITY M TPYAOBON [ESTEJbHOCTM B LIeJIIX COXPAaHEHMS CBOEro 3I0pOBbSl U
OKpY’Kalolllell MPUPOTHONM Cpelbl, OCO3HABATh OMACHOCTh BO3ENCTBUS Ha KMBbIE OPraHM3MbI
OIpele/IEHHbIX OPraHMYecKuX BeIeCTB, IMOHMMAass cMbIca mokasaTens I[IJK, mosicHATh Ha
mpuMepax CIIoCOObl YMEHbIIIEHMS ¥ TIPEeIOTBPAIeHNsT X BPEIHOTO BO3IENCTBUS HAa OPraHu3M
YyeJI0BeKa,

IJIS1 OOYYaloIIMXCS C OrPaHMYEHHBIMM BO3MOSKHOCTSIMM 3IOPOBbsI: YMEHME IMPUMEHSTD
3HaHMs 06 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHMS BEIECTB M XUMUYECKUX SIBJIEHMIA;

IJIST  CHAENbIX U CAA0OBUISIIMX OOYYAIOIIMXCS: YMEHMe MCIIOJb30BaTh peibedHO-
TOYEUHYIO CucTeMy o603HaueHuit J1. Bpaiinis ajis 3anmcy XuMueckux (Gopmy..

11 KJIACC

IIpenmeTHble pe3ysbTaThl OCBOeHMST Kypca «OO6Iag ¥ HeOpraHuyeckas XUMUS»
OTpakaroT:

chOpMMUPOBAHHOCTb TPENCTABJIEHUIA: O XUMMUUYECKOM COCTaBJISIIONIEN €eCTeCTBEHHO-
HAay4YHOM KapTMHBI MMpPA, POJIM XUMMUM B TIO3HAHMM SIBJIEHMI TIPUPOMAbI, B (OpMUPOBaAHUM
MBILIJIEHUSI U KYJbTYPbl JIMYHOCTH, €€ (PYHKUMOHAJIBHOM TI'PAMOTHOCTM, HEOOXOAMMOM MJist
perieHuss TPaKTUYEeCKMX 3alad M IKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U MIPUPOIHON Cpeie;

BJIaJIEHME CUCTEMOM XMMWYECKMX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
MOHATUST (XMMUYECKUI 3JIEMEHT, aTOM, U30TOI, S-, p-, d- 3JIeKTPOHHbIE OPOUTAIM aTOMOB, MOH,
MOJIeKYJIa, MOJIb, MOJIAIPHBII OOBEM, BAJEHTHOCTb, 3JIEKTPOOTPHUIIATEIbBHOCTh, CTEIeHb
OKMCJIEHUSI, XMUMMUYecKass CBsI3b (KOBaJieHTHasl, WMOHHAs, MeTa/ulMueckas, BOAOPOIHAas),
KpPUCTA/UTMYECKass  peIIeTKa, TUITbI XMMMWYECKMX  peakluif, pacTBOp, SJEKTPOJIATHI,
HEe3JIEKTPOJIUTDI, 3JIEKTPOJUTHYECKAs AUCCOLMAIINSI, OKUCIUTETb, BOCCTAHOBUTETb, CKOPOCTb
XMMMYECKOM  peaklMy, XUMMUUYECKOe  paBHOBeCHME); TeOpuM U  3aKOHbI  (Teopus
3JIEKTPOJIUTUUECKON [uccoumalmm, Tmnepuopauyeckuin 3akoH [l. . MeHpgeneeBa, 3akoH
COXpaHEeHMsI MacChl BEIECTB, 3aKOH COXPAaHEHMSI UM TPEBPAILEHUs SHEPTUM TPU XUMUUYECKUX
peakIysx), 3aKOHOMEPHOCTM, CUMBOJIMUECKMI SI3bIK XUMUM, MMUPOBO33PEHUECKMe 3HaHUS,
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Jiekale B OCHOBE TIIOHMMAaHMS TPUUMHHOCTM U CUCTEMHOCTM XUMMUUECKUX SIBJIEHUIA,
(dakTosornyeckue CBeJeHMsI O CBOWCTBAX, COCTaBe, TMOJyYeHUM ¥ 6e30IacHOM MCIOIb30BaHUMU
BKHEMIIINX HEOPTaHNYECKMX BEIIECTB B ObITY U MPAKTUUYECKON IeSITeTbHOCTY YeJIOBEKa;

chOpPMMPOBAHHOCTb YMEHUI BbISIBJISITh XapaKTePHbIE MPU3HAKY TIOHSITUI, YCTAaHABIMBATD
MX B3aMMOCBSI3b, VICIIOJIb30BaThb COOTBETCTBYIOIIVE TOHSTUS TPY OIMMCAHUM HEOPraHMUYeCKUX
BeIIIeCTB U UX IIPeBPalLeHNIT;

chOpMMPOBAHHOCTb YMEHMI MCIIOJb30BAaTh XMMMUUECKYIO CUMBOJIMKY JJISI COCTaBJIEHUS
dbopmyJs1 BelleCTB M ypaBHEHUM XUMMWYECKUX PpeakIuil, CUCTEeMATUYEeCKyI0 HOMEHKJIATYpPY
(IUPAC) m TpuBMasibHble Ha3BaHWUSI OTIE/NbHBIX HEOPraHMYEeCKMX BeIecTB (yrapHblil ras,
YIJIEKUCIBIM Ta3, aMMMaK, Trali€éHasl M3BeCThb, Herall€éHasi M3BeCTb, NMUTbeBas COAa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTb YMEHMIA ONPEesIsiTh BAJIEHTHOCTD M CTEINEeHb OKVMCJIEHMS] XMMUYECKUX
3JIEMEHTOB B COEIVMHEHMSIX Pa3/IMUYHOTO COCTaBa, BUI, XMMMUUECKON CBSI3M (KOBaJIeHTHAsI, MIOHHAsI,
MeTa/UTM4eckasi, BOJOPOAHAsI) B COEOVMHEHMSIX, TUIT KPUCTA/UIMUECKON PELIETKM KOHKPETHOTO
BelllecTBa (aTOMHas, MOJIEKYJISIpDHAsl, MOHHAsl, MeTa/TMuecKast), XapakTep CpeAbl B BOJHBIX
pacTBOpax HeOPraHMYEeCKUX COeIMHEHNI;

chOpMMPOBAHHOCTb YMEHMI YCTAHABIMBATD IMPUHAAJIEXKHOCTh HEOPTaHMYECKUX BEIECTB
0 UX COCTaBY K OMpeeJIEHHOMY KJIacCy/TpyIiie coenyHeHnit (ITpoCTbhie BelleCcTBa — MeTasllbl U
HeMeTaJlTbl, OKCU/Ibl, OCHOBaHMSI, KMCJIOTbI, aM(OTepHbIE TUIPOKCUIbI, COJIN);

chopMMPOBAHHOCTb YMEHMI pacKpbiBaThb CMBICT Iepuoauyeckoro 3akoHa [. .
MeHnneneeBa ¥ JIEeMOHCTPMPOBAaTb €ro  CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO QYHKIINN;

chOpMMPOBAHHOCTb YMEHMI  XapaKTepM30BaTh 3JIEKTPOHHOE CTPOEHME aTOMOB
XUMMUUECKUX 37eMeHTOB 1-4 nepuopnoB [lepmoamueckoir cucteMbl xuMmuueckux saemeHnTos /1. U.
MeHpeneeBa, WUCIONb3ySl TOHATUSI «S-, P-, d-3JIEKTPOHHbIE OPOUTANIN», «IHEpreTudeckue
YPOBHM», OOBSICHITH 3aKOHOMEPHOCTU WM3MEHEHUSI CBOMCTB XUMMUECKUX 3JIEMEHTOB U UX
CoeIVIHEHMH TIO TIeproaam M rpymmnam Ilepmoanyeckoit cucTemMbl XuMmudeckux syiemeHToB 1. U.
Mengeneena;

chOpMMPOBAHHOCTb YMEHMI XapaKTepu3oBaTh (OMMCHIBATh) OOIME XUMUYECKUE
CBOMCTBa HEOPraHMYECKMX BeIeCTB pasIMYHbIX KJIAacCOB, MOATBEPKIAThb CyIleCTBOBaHMeE
TE€HEeTUYECKON CBS3M MEXKIYy HEeOpPraHMYeCcKMMM BeleCTBaMM C ITOMOIIbIO ypaBHEHMUIA
COOTBETCTBYIOIINX XUMUUECKUX PeaKlInii;

chOpMMPOBAHHOCTb YMEHMSI KJIaCCUGUIMPOBATh XUMMUUECKME PeakIMy IO PasIMIHbIM
npu3Hakam (YMCIYy UM COCTaBy pearupylolux BelllecTB, TelioBoMy 3bdeKTy peakiuu,
M3MEHEHMIO CTeTleHel OKUCIEHNS 3JIEMEHTOB, 0OpaTMMOCTY pPeaKluy, yYaCTUIO KaTaau3aTopa);

chopMMPOBAHHOCTb YMEHMI COCTABJISITh YPaBHEHUS] PeaklMil pa3IuyHbIX TUIIOB, MOJHbIE
M COKpaIEHHbIE YPAaBHEHMST PeaKklMil MOHHOTO OOMeHa, YUMTBIBAsI YCJIOBUS, IPU KOTOPBIX 3TU
peaxkiu UOYT 10 KOHIA;

chOpMMUPOBAHHOCTb YMEHUM IPOBOIUTb peaKlMy, IOATBEPKAAIONIME KavueCTBEHHbIN
COCTaB pa3/IMUHbIX HEOPraHMYeCKMX BelleCTB, PACIO3HABaTh OMNBITHbIM IYTEM MOHBDI,
MPUCYTCTBYIOIINE B BOOHBIX PACTBOPaxX HEOPTaHUMYECKNUX BEIIECTB;

chOpMMPOBAHHOCTb YMEHMI PACKPbIBATh CYIIHOCTh OKUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIX
peaxIuii MOCPeACTBOM COCTaBJIEHMS 3JIEKTPOHHOTO OaslaHCca 3TUX PeaKIuii;

cOpMMUPOBAHHOCTb YMEHMI OOBSICHITH 3aBUCUMOCTh CKOPOCTY XMMUYECKOW peakiuu OT
pasMUHbIX (PAKTOPOB; XapaKTep CMEIIeHMsS XMMUUYECKOTO PpaBHOBECUMS B 3aBUCUMOCTU OT
BHeIllrHero Bo3genctus (npuunun Jle [llaresnbe);

chOPMUPOBAHHOCTb YMEHMIA XapaKTepu3OoBaTh XMMMWYECKME TIPOLIeCChl, JeKallue B
OCHOBE TTPOMBIIIJIEHHOT'O TTOJTyUYeHMsI CEpHOM KUCJIOThI, aMMMaKa, a Takke cpopMupoBaHHOCTD
TpeACTaBJIeHN 00 OOIIMX HAYYHBIX MPUHIMIIAX M SKOJOTMYECKUX IMPOGIeMax XUMUUECKOTO
MIPOU3BO/ICTBA;
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chOpMMUPOBAHHOCTb YMEHMI TPOBOAUTH BBIYMCJIEHMSI C MCIOJIb30BAHMEM ITOHSTHUS
«MaccoBas [OJi BeIecTBa B pacTBOpe», OOBEMHBIX OTHOIIEHMII Ta30B IPU XUMUUECKUX
peakiMsiX, MacChl BellleCTBa MM OOBEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
UM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B peaklLMy BeIeCTB, TEIIOBOro 3dd@eKkra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, TPEBPAIEHNS M COXPAHEHWST SHEPTUN;

c(hOpMMUPOBAHHOCTb YMEHMI COOJIIOAATh MpaBMUJia TOJIb30BAHMSI XMMUUYECKON MOCYION U
J1abopaTopHbIM 0O0PYIOBaHMEM, a TAaK)Ke MpaBwIa OOpallleHNsI C BeIeCTBaMM B COOTBETCTBUM C
MHCTPYKIMSIMU 110 BBITIOJIHEHMIO JIAOOPATOPHBIX XMMUYECKUX OIbITOB;

chOpMUPOBAaHHOCTb YMEHMUI IIJIAHMPOBATh ¥ BBIMOJHATD XUMMWYECKUI SKCIIEPUMEHT
(pasnokeHue TEepoKCHIa BOAOpPOHA B TMPUCYTCTBUMM KaTalM3aTropa, OIpeaesieHue Cpembl
pPacTBOPOB BEILECTB C MTOMOIbIO YHUBEPCATBHOIO MHAMKATOPA, BIMSHNME Pa3/IMUHbIX (HaKTOpOB
Ha CKOPOCTh XMMMUYECKOM peakIiMu, peakiyi MOHHOTO OOMeHa, KauyeCTBeHHble peakIuy Ha
cysbdaT-, KapOOHAT- U XJIOPUI-aHMOHBI, HA KAaTMOH aMMOHMS, pellleHue SKCIePUMEHTaTIbHbIX
3amau 1o Temam «Mertamuibl» u «Hemeramibl») B COOTBETCTBMM C IpaBMIAMM TEXHUKMU
6e301macHOCTY TPy OOpaIleHUM C BelllecTBaMM 1 JIabopaTOpHBIM 0O00PYAOBaHMEM, TTPEACTABIISITh
pe3yJbTaThl XMMMUYECKOTO 3KCIIepMMeHTa B (opMe 3amyucy ypaBHEHMI COOTBETCTBYIOIIMX
peakumii 1 GopMyIMPOBaTh BHIBOMIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTb YMEHMI KPUTUMUYECKM aHaJIM3MPOBaTh XMMMUUYECKYI MH(OpMaIuio,
MOJIYYaeMYI0 U3 pasHbIX MCTOUYHMKOB (CpeACcTBa MacCOBOM KOMMYyHMKanuy, VHTepHeT u
APYIUX);

chOpMMPOBAHHOCTbL yMEHMI COOJIIOAATh IIpaBWwIa SKOJIOTMUYECKM 11e71eCO0O6pa3HOro
MOBeleHnsI B OBITY M TPYAOBON [ESTEJbHOCTM B LIeJIIX COXPAaHEHMS CBOEro 3I0pOBbSl U
OKpY’Kalolllell MPUPOTHONM Cpelbl, OCO3HAaBaTh OMAaCHOCTb BO3JEMCTBMS Ha KMBbIE OpraHM3MbI
OIpeeIEHHbIX BelleCTB, MOHMMasi cMbIcs nokasaTtess 11K, moscHsATh Ha mpumepax CIoCOObI
YMEHbBIIIEHNS U TTPeIOTBPAIeHNsT X BPEIHOrO BO3IEICTBIUSI Ha OPraHM3M UeI0BeKa;

IJ1T 0OYYaIOIIUXCS C OrpaHMUYEHHBbIMM BO3MOSKHOCTSIMM 3[IOPOBbSI: YMEHME IPUMEHSIThb
3HaHMUS 06 OCHOBHBIX JOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB ¥ XMMUYECKUX SIBJIEHNI,

IOJIST  CJAeNbIX U CAA0OBUISIIMX OOYYaIOIIMXCS: YMEHMe MCIIOIb30BaTh pesibedHO-
TOUEYHYIO cucteMy obosHauenmit JI. Bpaiis gnst sanmucu xummyeckux Gopmy.
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TEMATUYECKOE ITVJTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne i/ HaumeHnoBaHue pasjiejioB Korrponsubie  TIpaxruecke dnekTpouHbIe (MppoBbie) 00pa3oBaTe/TbHbIE
M TeM IIPOrpaMMbI Bcero pecypchbl
padoThI paboThI
Paspen 1. TeopeTnuecKkie 0CHOBbI OPTaHUUECKONM XMMUM
Hpe,uMe; OPraHy4ecKOit Enuuas komnexkumst LHOP:
1.1 ﬁgiﬁﬁq;iﬁiﬁiﬁiﬁiﬁiﬁ 3 http://schoolcollection.edu.ru/collection/chemistry
A. M. Byrneposa Bbubmmoreka I1IOK https:/m.edsoo.ru/
Wtoro o pasgeny 3
Paspen 2. YrineBogopoabl
Tpenienbibie Ennuasa KOJIJIeKLU/ISI. HOP: . .

2.1 2 http://schoolcollection.edu.ru/collection/chemistry
YITIEBOMOPOAbL — a/IKaHbI bubmmoreka I1IOK https://m.edsoo.ru/
HenpepnenbHbie Enunag komnexkunsa HOP:

2.2 YTJIEBOJIOPOIbI: aJIKEHBDI, 6 1 http://schoolcollection.edu.ru/collection/chemistry
aJIKaJVeHbl, aJIKMHBI bubmnoreka I1IOK https://m.edsoo.ru/
ApomaTtnueckue Emras KOJLTEKIIA LIOP: . .

2.3 2 http://schoolcollection.edu.ru/collection/chemistry
YITIEBOROPOAbI bubmnoreka I1IOK https://m.edsoo.ru/
[IpupogHbIe UCTOUHUKYA Enunag komnexkunsa HOP:

2.4 YTJIEBOJIOPOIOB U UX 3 1 http://schoolcollection.edu.ru/collection/chemistry
nepepaboTka bu6mmorexka IOK https:/m.edsoo.ru/

WTtoro o pasgerny 13
Pasgen 3. Kucimopoacoaepskaiiye opraHmyecKyue coeqnHeHns
Enynag komnekunsa 1TOP:
3.1 Cnuprbl. ®eHon 3 http://schoolcollection.edu.ru/collection/chemistry
Bbubmmorexa IIOK https:/m.edsoo.ru/
3.2 Anbperugpl. KapboHOBBIE 7 1 Envnag komnekuusa 1TOP:
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http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry

KkucyIoThl. ClosKHbIE 3QUPBI

3.3 VriaeBonbl 3

Utoro no paspeny 13

Pa3spen 4. AzoTcogepskaliye OpraHn4ecKyue CoeaMHeHns

Amuupl. AMMHOKUCIIOTHI.
4.1 3
Benxku

Hroro 1o pasmeny 3

http://schoolcollection.edu.ru/collection/chemistry
bubmmoreka LIOK https:/m.edsoo.ru/

Enunas xomnexkuusa LHOP:

http://schoolcollection.edu.ru/collection/chemistry
bubmmoreka LIOK https:/m.edsoo.ru/

Enunas komnexkuusa LHOP:
http://schoolcollection.edu.ru/collection/chemistry
Bbubmmoreka I1IOK https:/m.edsoo.ru/

Paspesn 5. BBICOKOMOJIEKY/ISIDHBIE COeIMHEHMS

IInactmaccel. Kayuykn.
5.1 Bosiokna. Utorosas 2
KOHTpOJIbHAs paboTa

Enunag komnekuusa HOP:
http://schoolcollection.edu.ru/collection/chemistry
bubmnoreka I1IOK https://m.edsoo.ru/

Wroro no pasnmeny 2

OBLIEE KOJIMYECTBO YACOB I1O0

ITPOI'PAMME 34
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11 KJIACC

KoanuectrBo uacoB

Ne HaumenoBaHue pasneioB OnekTpoHHbIE (II(PPOBHIE) 00pa3oBaTe/IbHbIE
/o J1 TeM TIPOrpaMMbI Beero Kourponbubie = IIpakTHdeckue pecypesr
paboThI padoThI
Pa3spen 1. TeopeTuueckyue 0CHOBBI XMMUU
CTpoeHne aToMOB. Enunas xomnexkuysa LHOP:
[Tepuomuueckuii 3aKOH U http://schoolcollection.edu.ru/collection/chemistry
1.1 INepuopuueckas cucrema 3 Bbubmmoreka IIOK https:/m.edsoo.ru/
XUMMUUYECKUX d1eMeHToB /[I.
N. MenpgeneeBa
Envnag koyutekunsa LHOP:
1.2 CTpoeHne BeliecTBa. 4 http://schoolcollection.edu.ru/collection/chemistry
) MHoroo6pasie BelleCcTB bu6anoreka IIOK https://m.edsoo.ru/
Ennuasa xkomnekuusa LHOP:
1.3 XyMuJeckue peakuyum 6 1 1 http://schoolcollection.edu.ru/collection/chemistry
Bbubmmoreka IIOK https:/m.edsoo.ru/
WTtoro no pasgeny 13
Pasgen 2. Heoprannueckast XuMusi
Enunag komnexkunsa HOP:
2.1 Mertabl 6 1 http://schoolcollection.edu.ru/collection/chemistry
bubmmoreka I1IOK https://m.edsoo.ru/
Enunag komnekunsa LHOP:
http://schoolcollection.edu.ru/collection/chemistry
2.2 Hemerarot ? 1 1 Bubmoteka LIOK https:/m.edsoo.ru/
CBsI3b HEOPraHUYECKUX U Emras KOJLTEKII LOP: . .
2.3 - 2 http://schoolcollection.edu.ru/collection/chemistry
Bbubmmorexa IIOK https:/m.edsoo.ru/
Utoro no pasgeny 17

Pasnen 3. Xumus U >XU3Hb
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Xumuga u skusHb. MITorosas Enynas xonnexuyst HOP:
3.1 ) 4 1 http://schoolcollection.edu.ru/collection/chemistry

KOHTpOJIbHast paboTa Bbubmoreka LIOK https://m.edsoo.ru/

Wtoro o pasgerny 4
OBLIEE KOJIMYECTBO YACOB 74 3 3
I1O ITPOT'PAMME
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npuiokenne K OOIT

Ocob6eHHOCTH OII€HKHU IIpeIMETHbBIX Pe3yJIbTATOB I10 Y‘IGGHOMY npeamMery « Xymunsi»

st 10-11x RiaccoB

1. CiMcoK UTOroBBIX INIAHUPYEMbIX Pe3yJIbTATOB € YKa3aHMeM 3TanoB X ()OpMUPOBAHMUS U CIIOCOO0OB OLI€HKU

K xoHny ooyuenus B 10 Kj1acce 00y4aronmincss HAyIuTC:

Croco0 oreHKu

chOpMMUPOBAHHOCTL TPEACTABJIEHUI O XMMUYECKOM COCTaBJISIIOIIEN eCTeCTBEeHHO-HAyYHOMN
KapTUHbI MMpaA, POJIU XMMMUM B TIO3HAHUM SIBJE€HMM TPUPOIbI, B (HOPMMUPOBAHUM MBbILLIEHUS U
KYJIbTYPbI JIMYHOCTH, €€ (DYHKIMOHAIBHON I'PaMOTHOCTY, HEOOXOAMMON [IJIST PELIeHNs] MTPAKTUUYEeCKUX
3a/1a4 U 9KOJIOTMYeCKy 0O0CHOBAHHOI'O OTHOIIIEHMSI K CBOEMY 30POBbBIO U IIPUPOSHOM Cpefe;

BJIAJIEHME CHUCTEMOM XMMMYECKMX 3HAHMM, KOTOpasi BKJIIOUAeT: OCHOBOIOJIAraloIiye IOHSITUS
(XMMUYeCcKui  37eMeHT, aToM, 92JIeKTpOHHas o0oj0uka aroma, MOJIeKyJa, BaJe€HTHOCTb,
3JIEKTPOOTPHUIIATEIbHOCTD, XMMUYECKast CBsA3b, CTPYKTypHas Gopmysia (pasBEpHyTast M COKpaIleHHas),
MOJIb, MOJISIPHAsl Macca, MOJISIpHbI OOBEM, YIJI€pPOJHbINA CKeJsieT, GYHKIMOHAIbHAs TPYIINa, paguKa,
U30MEpPUSsI, U30MEPBI, TOMOJIOTMYECKUN PSifi, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO U a30TCOAEPsKAIIIe
coefiiHEeHMs, MOHOMeED, TIOJIMMeEp, CTPYKTYPHOE 3BeHO, BBICOKOMOJIEKYJISIpHbIE COeIMHEHNSI); TEOPUU U
3aKOHBbI (Teopusl CTpPOeHUs] opraHmdeckux BeilecTB A. M. byTijiepoBa, 3aKOH COXpaHEHUS MacCChbl
BellleCTB); 3aKOHOMEPHOCTH, CMMBOJIMYECKUI SI3bIK XMMMM; MMPOBO33pEeHUECKMe 3HaHMS, Jiexkallye B
OCHOBE TTOHMMAaHMS MPUINMHHOCTU Y CUCTEMHOCTY XMMMWYECKUX SIBJIEHUN, (PaKTOJIOTMYECKNE CBEAEHNS
O CBOJCTBAx, COCTaBe, MOJIy4YeHUM U 6e301MacHOM MCIOIb30BaHUM BasKHEMIIIMX OPraHNMYeCKMX BeIeCTB
B OBITY ¥ ITPAKTUYECKOM AEeSITeIbHOCTY YeJIOBEKa;

copMMpOBaHHOCTb YMEHMI BBISIBJISITh XapaKTepHble TPU3HAKU TIOHSITMIA, YCTAHABIMBATH UX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHSITMS TIpM ONMCAHMM COCTaBa, CTPOEHUS U
TpeBpallleHNI OPraHNYeCKUX COeaHEHW;

chopMMpPOBAaHHOCTD YMEHMI MCIOJb30BaTh XMMWYECKYIO CUMBOJIMKY [JISI COCTaBJIEHMUSI
MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3sBEPHYTOM, COKpAILEHHOW) (OPMYJ OPraHMYEeCKMX BEIIeCTB U
YpaBHEHUIM XUMMUUECKMX pPeaKkluii, M3rOTaBJIMBATh MOJEIM MOJIEKYJ OpraHMYecKMX BeIleCTB [JIs
WJUTIOCTPALUY X XMMUYECKOTO ¥ TTPOCTPAHCTBEHHOTO CTPOEHMS;

copMMpOBaHHOCTb YMEHMI YCTaHABAMBATL TMPUHAIJIEXKHOCTb M3YUEHHbIX OpraHMUeCKUxX
BEIIIECTB I10 X COCTaBY M CTPOEHMIO K OIpeneEHHOMY KJIacCy/TpyIIe coeanHeHnii (YIJIeBOIOPO/IbI,
KUCJIOPOZ, U a30TcoepsKallye coequHeHMsI, BBICOKOMOJIEKYJIIPHbIE COeIMHEHMSI), 1aBaTh MM Ha3BaHMSI
mo cucremarndyeckorr HomeHkiaatype (IUPAC), a Takke NpMBOOUTH TpPUBUAIbHbIE Ha3BaHUS

Y CTHBIN OIPOC, TECT, KOHTPOJIbHAS
pabora, pedepar, MpoeKTHast pabora
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OT[IEeIbHBIX OPraHMYeCKMX BeIleCTB (3TUJIEH, MPOITMJIEH, alleTUJIEH, STUJIEHTJIMKOJIb, TJIUIIepVH, GEeHOT,
dbopMmanbaerua, auleTaJbIerui, MypaBbMHas KUCIOTa, YKCyCHas KMCJIOTa, OJIEMHOBAsi KUCJIOTa,
CTeapMHOBast KMCJIOTa, TJII0K03a, GPYKTO3a, Kpaxmasl, [eJUTI0103a, TJINIVH);

chOPMUPOBAHHOCTL YMEHMSI OMNpeNeNiaiTh BUIbI XUMMUUECKON CBSI3M B  OpPraHMYeCKUX
coeViHeHMSIX (OOMHApHbIE U KPaTHBIE);

chOpMUPOBAHHOCTb YMEHMS MPUMEHSITh IOJIOSKEHMSI TEOPUM CTPOEHMSI OPraHMYeCKMX BellecTB
A. M. BytniepoBa 111 06bSICHEHMST 3aBUCMMOCTY CBOVICTB BEILIECTB OT MX COCTaBa M CTPOEHMS; 3aKOH
COXpaHeHMs MacChl BEIIECTB;

chOpMMPOBAHHOCTb YMEHUI XapaKTepPU30BaTb COCTaB, CTPOeHMe, (u3nYecKue M XUMUYECKUE
CBOJICTBA TUIIMYHBIX IPEICTaBUTEJIEN PasJMUHbIX KJIaCCOB OpraHMUYeCKMX BeIecTB (MeTaH, 3TaH,
STUJIEH, TIpONWJIeH, aueTwieH, Oyraguen-1,3, metunOyTaaueH-1,3, OGeH307, MeETaHOJ, 3STaHOJI,
STUJIEHTJIMKOJIb, TJIMLIEpUH, (EHOJI, aleTajabIeruf, MypaBbMHas M YKCyCHas KMUCJIOTHI, IJIIOKO3a,
KpaxMaJl, 11eJUTI0JI03a, aMMHOYKCYCHAsT KMCJIOTa), MJUTFOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXKIY HUMU
YpPaBHEHMSIMM COOTBETCTBYIOIIMX XMMUUECKUX PeaKiInii C MCII0JIb30BaHMEM CTPYKTYPHBIX (GOPMYII;

chOpMMPOBAHHOCTb YMEHMSI XapaKTEPU30BaTb MCTOYHUKM YIJIEBOAOPOTHOIO ChIpbsi (HedTb,
MPUPONHbBIM Ta3, Yrojb), CIOCOObI MX IIepepabOTKM U IPAKTUUECKOe IIpMMEHEeHMe IIPOIYKTOB
rnepepaboTKy;

chOpPMMUPOBAHHOCTb YMEHMI MPOBOAMUTHh BBIUMCIEHUS IO XUMUYECKMM YpaBHEHUSIM (MacChl,
00bEMA, KOJIMYECTBA MCXOTHOT'O BEIEeCTBA WIM IPOMYKTA peakiuMy IO M3BECTHBIM Macce, OOBbEMY,
KOJIMUECTBY OJTHOT'O U3 MCXOMHBIX BEIECTB WM IIPOAYKTOB PeaKLyn);

chOpMMUPOBAHHOCTL YMEHUI BJIAJEeTb CUCTEMOM 3HAHMI OO OCHOBHBIX METOJaX HAayYHOT'O
MMO3HAHMsI, MUCIOJIb3YEMbIX B XMMUM IIPU M3YUEHUM BEIIECTB UM XMMUUECKUX SIBJIeHUN (HabromeHue,
MU3MepeHne, SKCIIEPUMEHT, MOJENMPOBAHME), MCIIOIb30BaTh CUCTEMHbIE XUMMWYECKME 3HAHUS IJIsS
TIPUHSTUSI peLIeHUI B KOHKPETHBIX >KM3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BeIeCTBaMU U UX
MIpYMeHeHMEM;

copMUpPOBAaHHOCTL YMEHMI COOJIIOAATh IIpaBWja IIOJb30BAHMS XMMMUUYECKON TIOCYAON U
JabopaTopHbIM OOOpYyIOBaHMEM, a TakKXe IpaBwia OOpallleHus C BeIeCTBaMM B COOTBETCTBUM C
MHCTPYKIVSIMU I10 BBIITOJTHEHMIO JIAO0PATOPHBIX XMMUUYECKUX OIbITOB;

chOpMMUPOBAHHOCTb YMEHMI IIJIAHUPOBAThb ¥  BBIMOJHATh XUMUUYECKUM  SKCIIEPUMEHT
(TIpeBpallieHMsi OpraHMYeCKUX BeIeCTB IpM HarpeBaHuM, TMOJIyuyeHMe ISTUJIeHA U WU3yuYeHUue ero
CBOJICTB, KaueCTBEHHbIE pPeaKlMy OPraHMYEeCKMX BEIeCTB, HeHATypalusi OeJKOB IIpM HarpeBaHWMU,
IIBETHbIE peakIiMy OeJIKOB) B COOTBETCTBMM C IpaBUIaMM TE€XHUKMU O€30MacHOCTU MpU O6pallieHuu C
BellleCTBaMM U J1abopaTOpHbIM  OOOpyIOBaHMEM, IMPENCTaBJISITb Pe3yJbTaThl  XUMUYECKOTO
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9KCIepuMeHTa B (hopMe 3ammmucy ypaBHEHMII COOTBETCTBYIONIIMX peaknii ¥ GOpMYyIMPOBaTh BbIBOALI Ha
OCHOBE 3TUX Pe3yJIbTaTOB;

chOpMMPOBAHHOCTb YMEHMII KPUTUMUYECKM aHAJIM3MPOBAThb XUMMUUECKYI0 MHGOpPMaIMIO,
MOJTYYaeMYI0 U3 pa3HbIX MCTOYHMKOB (CpeCcTBa MaccoBoi nHGopmauyy, IHTepHeT U ApyTrux);

chopMMPOBAHHOCTH YMEHMI COOJTIONATh MpaBuIa SKOJOTMYECKM 11eJ1IeCO0OPa3HOro MOBeIeHNs B
OBITY U TPYJOBOV JEATETbHOCTU B IEJISIX COXPAHEHUSI CBOErO 370POBbSI ¥ OKPY>KAIOIIEN MPUPOSHOIN
cpefpl, OCO3HABaThb OMACHOCTh BO3MENMCTBMSI Ha >KMBbIE OPraHM3Mbl OIPEIeIEHHBIX OPraHMYECKUX
BeIleCTB, MOHMMAas cMbIca Tokaszatens [IJIK, mosicHST, Ha mpumepax CIIOCOObI YMEHbIIIEHUS U
MpeqoTBpaIleHNs] X BPEIHOTO BO3AEMCTBUSI HA OPTaHM3M YeJIOBEKa;

IJIs1 OOYYaIoIIMXCSI C OTPAaHMYEHHBIMY BO3MOSKHOCTSIMM 3[JOPOBbSI: YMEHME TPUMEHSITh 3HAHUS
006 OCHOBHBIX JTOCTYITHBIX METO/IAX MO3HAHMS BEILIECTB Y XMMMUUECKUX SIBJIEHUI;

IJIST CJIeTbIX M CIaGOBUIAIIMX OOYYAIOIIMXCS: YMEHMEe MCIIO/Ib30BaTh pPeibe(HO-TOUEUHYIO
cucremy obo3Hauenuyt J1. Bpais gist 3anmcn XxuMmnaeckux Gopmyi.

K xoHny o6yuenus B 11 Kj1acce 00y4arommincss HAyIuTCS:

Cr1oco0 oreHKu

chOpPMMPOBAHHOCTb MPEACTABJIEHUN: O XUMMUYECKON COCTaBJISIIOIIEN €eCTeCTBEHHO-HAaYyYHO
KapTUMHbI MMpa, POAM XMMMUM B TIO3HAHUM SIBJIEHMI TPUPOIbI, B (HOPMMUPOBAHUM MBbIILIEHUS U
KYJIbTYPbI JIMYHOCTH, €€ (QYHKIMOHAIBbHOM I'PaMOTHOCTY, HEOOXOIMMOM IJIsl PElIeHUs MPAaKTUIECKUX
3a/1au ¥ 9KOJIOTMYEeCKM 0O0OCHOBAHHOTO OTHOILLIEHNUS K CBOEMY 3/I0POBBIO U NIPUPOTHON Cpefie;

BJIafIEHNE CHUCTEMOV XUMMUUYECKMX 3HaHMIA, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralolliye IMOHSITHUS
(XMMMUECKUI 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- 3JIeKTPOHHbIE OPOUTAIM aTOMOB, MIOH, MOJIEKYJIa, MOJIb,
MOJISIDHBIVI OOBEM, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTb, CTEIEHb OKMCJIEHMSI, XMMMUUECKAs CBSI3b
(KOBaJIEHTHAsI, MOHHAsI, MeTaJ/TMUeCKasl, BOOOPOIHAS ), KPUCTA/UTMUYECKas] PElIEéTKa, TUITbI XUMUIECKUX
peakiuif, pacTBOpP, 3JIEKTPOJIUTHI, HEJIEKTPOJIUTDI, IJEKTPOIUTUYECKAST AUCCOLMAINS, OKUCIUTEIND,
BOCCTAaHOBUTEJIb, CKOPOCTh XUMMWYECKOM peakuyy, XMMUYEeCKOe DPABHOBECHUE); TEOPUM ¥ 3aKOHBI
(Teopusi 3JEKTPOSUTMUUECKON Juccoumalmu, nepuonndeckuin 3akoH [I. V. MenpgeneeBa, 3akoH
COXpaHeHMsT MacChl BEIeCTB, 3aKOH COXPAaHEHMs ¥ TMIPeBpaIlleHusT SHEPTUM IIPU XUMUUECKUX
peakiysx), 3aKOHOMEPHOCTH, CUMBOJIMUECKUIA SI3bIK XUMUY, MUPOBO33peHUYECKIEe 3HAHMS, JieXKallye B
OCHOBE TTOHMMAaHMSI MIPUIMHHOCTU M CUCTEMHOCTY XMMMUYECKUX SIBJIEHUM, (PaKTOJIOTMYECKIE CBEIEHNS
O CBOJCTBAax, COCTaBe, TOJIyUeHMM U 0O€30MaCHOM MCIOJb30BAHUYM BAKHEMIINX HEeOpPraHMYeCcKux
Bell[eCTB B OBbITY U MPaKTUUECKOM AesITeTbHOCTY YeJIOBEKa;

Y CTHBIN OIPOC, TECT, KOHTPOJIbHAS
pabota, pedepar, MpoeKTHas pabora
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chOpMMPOBAHHOCTb YMEHMI BBISIBJIITh XapaKTepHble TMPU3HAKYU TOHSITUIA, YCTAHABIMBATH UX
B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MMOHITUS IIPY ONMMCAHUY HEOPTaHMYECKUX BEIIeCTB U
UX TIpeBpallleHN;

c(hOpMMUPOBAHHOCTb YMEHMUI MUCIOJIb30BaTh XMMUYECKYIO CMMBOJIMKY JIJISI COCTaBJIEHUSI (GOPMYJT
BeL[eCTB ¥ YypaBHEHUN XUMMUYECKMUX peakumis, cucrematndeckyio HomeHkinarypy (IUPAC) u
TPUBMAJIbHbIE Ha3BaHMSI OTHEJbHbIX HEOPraHMYecKuX BellecTB (yrapHblii ras, YIJIEKUC/IbIA ras,
aMMMaK, raiéHasi U3BeCTh, Heralll€Has U3BeCTh, TUTheBasi Cojla, MUPUT U IPyTue);

chOpMUPOBAHHOCTb YMEHUI OIpeNessiTh BaJEHTHOCTb U CTeleHb OKMUCJIEHUSI XUMUUYECKUX
3JIEMEHTOB B COEIVHEHMSIX Pa3/IMUYHOIO COCTaBa, BUJ XUMMUUECKON CBSI3M (KOBaJIeHTHAs, MOHHAs,
MeTa/UlMueckast, BOJOPOIHAs) B COEIMHEHMSIX, TUII KPUCTA/UIMYECKOM PEeIIETKYM KOHKPETHOrO
BelllecTBa (aTOMHasi, MOJIEKYJISIpHAsI, MOHHAs, MeTaJlJIMuecKasi), XapakTep Cpefbl B BOJHBIX PACTBOpax
HEOPraHMYeCKUX COeIMHEeHNI;

chOpMMPOBAHHOCTb YMEHMI YCTAHABIMBATh MPUHAIJIEKHOCTh HEOPTaHMYECKMX BEILECTB IO UX
COCTaBY K OIpeeIEHHOMY KJIacCy/TpyIllie coeAyHeHni1 (IPOCThie BellleCcTBa — MeTa/l/Ibl ¥ HeMeTaJllIbl,
OKCHJIbI, OCHOBAHMSI, KMCJIOTbhI, aM(OTepHbIE TUIPOKCHUIbI, COJIN);

c(hOpMMUPOBAHHOCTb YMEHMI PaCKpbIBaTh CMBICI Iepuoandeckoro 3akoHa . Y. MenneneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO ¥ ITPOTHOCTUYECKYIO (DYHKIINM;

chOpMUPOBAHHOCTb YMEHMI XapaKTepU30BaThb 3JIEKTPOHHOE CTPOEHME aTOMOB XUMMUUYECKUX
sjeMeHTOB 1-4 mepuomoB Ilepmommueckoit cucteMbl Xumuueckux sjiemeHToB [. M. Menpeseesa,
UCIIO/b3YSl TOHSITUSL «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY», «IHEPreTUYECKUEe YPOBHMUY», OOBICHSITH
3aKOHOMEPHOCTY M3MEHEHMSI CBOMCTB XMMMUECKMX 3JIEMEHTOB M UX COeOVHEHMU) 10 mepuojaM U
rpynmnam [Tepuoguueckoi cucteMbl xumMmmuueckux semeHnToB . V. MeHeneeBa;

chOpMMUPOBAHHOCTb YMEHMII XapaKTepu3oBaThb (OMMCHIBATh) OOIME XMMMUYECKMEe CBOVICTBA
HEOPraHMYeCKUX BEeIeCTB Pas/MUHbIX KJIaCCOB, MOATBEPXKAATh CYIIECTBOBAHME T€HETUYEeCKON CBSI3U
MEXIYy HeOpraHMYeCKMMM BeIeCTBaMM C IIOMOIIbID YpPaBHEHUIM COOTBETCTBYIOIIMX XUMMUUECKUX
peaxLuit;

chOpPMMUPOBAHHOCTL yMEHMSI KJIaCCMGUIMPOBATh XMMMWYECKME peakiuy IO PasIMYHbIM
npu3Hakam (YMCITy M COCTaBY pearupyrolmx BelllecTB, TerioBoMy 3hdeKTy peakiyuy, M3MeHEHUIO
CTeIeHel OKMCJIEHNST 3JIEMEHTOB, OOPaTMMOCTM peaKIy, YUaCTUIO KaTaau3aTopa);

c(opMUPOBAHHOCTh YMEHMUII COCTABJIATH YPAaBHEHMSI PeakiMii PasJIMUYHbIX TUIIOB, IOJIHbIE U
COKpAIllEHHbIe YpaBHEHMsT peaKIiMii MIOHHOTO OOMeHa, YUMUThIBAsl YCJIOBUSI, IIPU KOTOPBIX ST PeaKIuu
UIOYT IO KOHIIA;

chOpMMUPOBAHHOCTb YMEHMII IPOBOAUTL pPeaKlUy, IMOJATBEPKIAIOIIME KaueCTBEHHbII COCTaB
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Pa3/IMUHBIX HEOPTaHMYECKMX BEIIeCTB, PAClO3HABaTh OIBITHBIM ITYTEM MOHBI, MPUCYTCTBYIOIINE B
BOAHBIX PACTBOpPAxX HEOPTaHMYECKUX BEIIECTB,;

chOpMMUPOBAHHOCTb YMEHUIM PAaCKpbIBaTh CYIIHOCTb OKUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIX
peaxkIuii MOCPEeICTBOM COCTABJIEHMS 3JIEKTPOHHOIO 6ajlaHCa 3TUX peaKIuii;

chOpMMPOBAHHOCTb YMEHMI OOBSICHATH 3aBUCUMMOCTb CKOPOCTM XUMMUECKON peakuuyu OT
pasaMYHbIX (PAKTOPOB; XapaKTep CMEIIEHNSI XMMMUUECKOTO PaBHOBECHS B 3aBMCUMOCTM OT BHEIIHEro
Bo3neiictBus (npuHuun Jle larenpe);

chOpPMMPOBAHHOCTb YMEHUM XapaKTEPU30BaTh XMMMUYECKME IPOIECChI, JIEXKallie B OCHOBE
MIPOMBIIIUIEHHOTO TTOJTyYeHMsT CEPHOM KMCJIOThI, aMMMaKa, a Takske ChOPMMUPOBAHHOCTD ITPEACTaBIIEHNI
00 061X HAYYHBIX MPUHLIMAIIAX U SKOJIOTMYECKUX MTPOOIeMaxX XMMUYECKOTO ITPON3BOACTBA;

chOpMMPOBAHHOCTbL YMEHMI MPOBOAUTH BBIUMCJIEHUSI C MCIIOJb30BaHMEM TIOHSITUSI «MacCOBast
IOJISI BellleCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHMI TrasoB IIPUM XUMMUUECKUX pPeaKLMSIX, MacChl
BeIlleCTBa MM OObEMA rasoB IO M3BECTHOMY KOJMUECTBY BeEIeCTBa, Macce Wi OOBEMY OIHOTO U3
YYaCTBYIOIIMX B peaklyy BeIIECTB, TEIJIOBOTO 3(ddeKTa peakiuMy Ha OCHOBE 3aKOHOB COXPAHEHMS
MAacCChI BEIIECTB, MPEBPAIEHNS ¥ COXPAaHEHUS] SHEPTUM;

copMMpPOBAaHHOCTh YMEHMI COOJIIOAATh IIpaBWja IIOJb30BAHMS XMMMUUYECKON TIOCYAOM U
JabopaTopHbIM OOOpYIOBaHMEM, a TakKXXe IpaBwia OOpallleHus] C BeIIeCTBaMM B COOTBETCTBUM C
MHCTPYKIMSMM 1O BBITIOJIHEHMIO JITAGOPATOPHBIX XUMUYECKUX OIBITOB;

chOpMMPOBAHHOCTb YMEHMI IIJIAHUPOBATb ¥  BBIMIOJHATh XUMUUYECKUIM  SKCIIEPUMEHT
(pasyiokeHue TEPOKCHUAA BOAOpPOAA B NMPUCYTCTBMM KaTaim3aTopa, OIpefesieHMe Cpelbl PacTBOPOB
BEIIIECTB C IOMOIIbIO YHMBEPCATLHOIO MHAMKATOPA, BJMSIHME Pas3/IMYHbIX (AKTOPOB HAa CKOPOCTh
XVUMWUYECKONM Peakini, peakiuy MOHHOrO OOMeHa, KaueCTBEHHbIE PeakiMy Ha CyJibdaT-, KapboHaT- U
XJIOPUJI-aHVOHbBI, Ha KaTMOH aMMOHMSI, PellleHye KCIIePUMEHTAIbHBIX 3a/1a4u 1Mo TeMaM «MeTautbl» u
«HemeTasisibi») B COOTBETCTBUM C MPaBMUIAMM TEXHUKM GE30MaCHOCTY IMPY OOpallleHny C BeleCTBaMMu
1 J1abopaTOPHBIM OOOPYIOBAHMEM, MPEICTAB/ISITh PE3YJIbTAThl XMMUUYECKOTO JKCIIepMMeHTa B (hopme
3amMCK  ypaBHEHUI COOTBETCTBYIOIIMX peakuuii ¥ GOpMyJaupoBaTh BbIBOALI Ha OCHOBE 3TUX
pe3yJIbTaToB;

chOpMMUPOBAHHOCTb YMEHMI KPUTUUYECKM aHaJM3MPOBaTh XUMMUUYECKYI0 MHGOpPMAaIMIO,
MTOJTyYaeMYyI0O M3 PasHbIX MCTOYHMKOB (CpeCcTBA MacCOBOY KOMMYHMKaNu, VIHTepHeT u Ipyrux);

chopMMPOBAHHOCTb YMEHMI COOJTIONATh MpaBuia SKOJOTMYECKM 11e/1IecO00pa3HOro NMoBeNeHMs B
OBITY ¥ TPYAOBOM HEATEJbHOCTY B IIEJISIX COXPAHEHMSI CBOETO 3OPOBBSI M OKPYSKAIOIIEN MPUPOTHON
cpefbl, OCO3HABATh OMACHOCTb BO3JEMCTBUS Ha SKMBbIEe OPTaHU3Mbl OINPe/IeIEHHBIX BellleCTB, ITOHMMAs
cvbica nokasatens [1JIK, mosicHsITb Ha mpumMepax CIOCOObl YMEHBIIEHWMS UM TIPeIOTBPAIeHUsT UX
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BPEIHOT'O BO3/IE/ICTBMS HA OPraHM3M UesIOBEeKa;

IJIs1 OOYUaIOIIMXCSI C OTPAaHMYEHHBIMY BO3MOSKHOCTSIMM 3[JOPOBbSI: YMEHME IPUMEHSITb 3HAHUS
06 OCHOBHbIX JOCTYIIHBIX METOOdX ITO3HAaHMA BEIIECTB U XUMNUUYECKMUX S[BJIeHI/HL/’I;

IJIST CJIeTbIX M CabOBUIAIIMX OOYYArOIIMXCS: YMEHMe MCIOJIb30BaTh pPesibe(pHO-TOUEUHYIO
cuctemy obo3Hauenuy J1. Bpansis oyist 3anmcy XumMmdeckux GopmyJt.

2. TpeboBaHMS K BBICTABJIEHMIO OTMETOK 33 IIPOMEKYTOUHYIO aTTECTAIUIO

[TpomeskyTOUHas aTTecTalys 00yYaroLINXCs OCYIIECTBIISIETCS M0 MATUOa/UIbHOM cucTeMe OlleHuBaHus. JIJis TeCTOBBIX KOHTPOJIbHBIX paboT,
pPe3yJIbTaT MPOXOXKIAEHNST KOTOPhIX QUKCUPYETCS B MHOM KOJIMYECTBe OaJIJIOB, ITeJaroroM pa3padbaThIBaeTcs IIKajia IepepacyeTa MmoTyYeHHOTO
pe3yJbTaTa B OTMETKY I10 MSITUOa/UIbHOM IIIKaJIe.

OTMeTKM 3a TPOMEKYTOUHYIO aTTECTALNIO (PUKCUPYIOTCS ITeIaroroM B KypHaJIe YCIIeBaeMOCTH M JTHEBHMKE 00y4Yaroerocs: (3J1eKTpOHHOM
SKypHaJjie) B CPOKMU U MOPSIIKE, IIPeayCMOTPEHHOM JIOKaJIbHbIM HOPMATUBHBIM aKTOM IIIKOJIbI.

OueHka YCTHOrO OTBETA.

Ormerka "5" cTaBUTCS, €C/IM YUEHMUK:

1) TlokasbiBaeT riaybokoe ¥ TIOJIHOE 3HAaHME M TIOHMMAaHMe BCero OObEéMa MPOTrpaMMHOTO Marepuasa; TOJIHOEe ITOHMMAaHMe CYIIHOCTU
paccMaTpUBAEMbIX TIOHSTHUM, SIBJIEHUI U 3aKOHOMEPHOCTEN, TEOPUI, B3aVIMOCBSI3€l;

2) YMeeT COCTaBUTb IOJHBIM ¥ MPaBWJIbHBI OTBET HAa OCHOBE M3YUYEHHOTO MaTepualia; BBIIEJSTh IJIaBHbIE IOJIOSKEHMSI, CAMOCTOSITEJIbHO
MOATBEPKIATh OTBET KOHKPETHBIMM IIpMMepamy, (aKTaMM; CaMOCTOSITeJIbHO UM apryMeHTMPOBAHO [ejlaTh aHaiu3, OOO0OIIeHMS, BbIBOIBI.
YcraHaBaMBaTh MEXIpeIMeTHble (HAa OCHOBE paHee MPUOOpPETEeHHBIX 3HAHMI) M BHYTPUIIPEOMETHbIE CBSI3M, TBOPUYECKM IPUMEHSTDH
ITOJTyYeHHbIe 3HaHMSI B He3HaKOMOM cuTyauun. ITocienoBaTebHO, YETKO, CBSI3HO, 0OOCHOBAHHO ¥ 6€30I1IMO0YHO MU3j1araTh YUeOHbI MaTepua,;
JaBaTh OTBeT B JIOTMUECKOJM IIOC/IeIOBATEJIbHOCTY C MCIIOJb30BaHMEM IIPUHSATOM TEPMMUHOJIOTUM; [OeJaThb COOCTBEHHbIE BbIBOJbI;
bopMyMpoBaTh TOYHOE OIpee/ieHNe ¥ MCTOJIKOBaHME OCHOBHBIX IOHSITMIA, 3aKOHOB, T€OPMIi; IIPM OTBETE He IMOBTOPSATh IOCIOBHO TEKCT
yueOHMKaA; M3j1araTb MaTepyuas JIMTEepPaTypPHBbIM SI3bIKOM; IPAaBWJIBHO ¥ OOCTOSITEJIbHO OTBEYaThb HA JIOMOJIHUTEIbHBbIE BOIPOCHI YUUTEJIS.
CaMOCTOSTEIbHO M palMOHATIbHO MCIIOJIb30BaTh HaIJISIAHbIE IOCOOMS, CIIpaBOUYHbIE MaTepuasbl, YUeOHMK, IOIMOJJHUTENbHYIO JIMTEpaTypy,
MIepBOMCTOYHMKM; TIPUMEHSITh CUCTEMY YCJIOBHBIX OOO3HAUEHMI TpPU BEIEHUM 3alycel, COMPOBOKIAIOIIMX OTBET; MCIOJb30BaHME [IJIS
IIOKAa3aTeJIbCTBA BIBOJIOB 113 HAOJIIOIEHNI U OIbITOB;

3) CaMOCTOSITeIbHO, YBEPEHHO ¥ 6€3011MO0YHO MTPUMEHSET MTOTyUYeHHbIE 3HAHUSI B PEllIeHUY MpobJIeM Ha TBOPYECKOM YPOBHE; MOITYCKAeT He
0ojlee ONHOrO HENOYETAa, KOTOPBIM JIETKO MCIPAB/ISIeT MO TPeOOBAaHMIO YUMTEJISI; MMEeT HeoOXOayuMble HaBbIKM paboThl ¢ Ipubopamu,
yepTekaMiu, CXeMaMy U rpadmKaMim, COITYTCTBYIOIIMMM OTBETY; 3aMCH, COITPOBOXKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHMSIM.

Otmetka "4" cTaBUTCS, €C/IU YUEHUK:

1) TlokaspIBaeT 3HaHMS BCETO M3YUYEHHOrO MPOrpaMMHOrO MaTepuasa. JIaé€T IMOJHbIM M MPaBUJIbHBIN OTBET Ha OCHOBE M3YUEHHBIX TEOPWUIL;
HEe3HAUMTEJIbHbIE OIIMOKM M HEIOUYeThl IIPY BOCIPOU3BEOEHUM M3YUEHHOrO MaTepuasia, OINpemeseHus MOHSTUM Jajl HEMOoJIHble, HeOOJIbllye
HETOYHOCTY TIPU MCIIOJIb30BAaHMM HAaYUYHBIX TEPMMHOB WJIM B BBIBOAAX M OOOOIIEHMSIX M3 HAOJIOMEHUI M ONBITOB; MaTepuas M3jaraeTr B
oIpe/ie/IeHHOM JIOTMUYEeCKOI MOCIeq0BaTe/IbHOCTH, IIPY 3TOM JIOITYCKaeT OJHY Herpyoy oimbKy win He 60Jiee IBYX HEIOUETOB M MOKET UX
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MCIIPaBUThb CAMOCTOSITEJIbHO TIPM TPeOOBaHMM WIM TIpY HEOOJIBIION TOMOIIM IIpenoaaBaTresis; B OCHOBHOM YCBOWI Y4YeOHBbIM MaTepuat;
MOATBEPKIAET OTBET KOHKPETHBIMU IPUMepaMit; MPaBUJIbHO OTBEYAeT Ha JOTIOJHUTEIbHbIE BOIIPOCHI YUNTES.

2) YMeeT caMOCTOSITETbHO BbIIE/SITh TJIaBHbIE TOJIOKEHMSI B M3YYEHHOM MaTepuasie; Ha OCHOBaHUM (aKTOB U MPMMepPOB 0OOOIIATh, AeaTh
BBIBO/IbI, YCTAHABIMBATb BHYTPUIIPEAMETHBIE CBS3Y. [IpMMEHSTD MMOTyueHHbIe 3HAHWS Ha MPaKTHUKE B BUAOU3MEHEHHONM CUTYyaIUy, COOTIONATh
OCHOBHbI€ TTpaBuJIa KyJIbTYPbl YCTHOM PeUM M COMTPOBOXKIAOIIEN MICbMEHHOM, MCII0/Ib30BaTh HAyYHbIE TEPMUHBI;

3) He o6namaet 1OoCTaTOYHBIM HAaBBIKOM PabOThI CO CITPABOYHONM JIMTEPATYPOIL, YUEOHMKOM, TEPBOMCTOUYHMKAMM (ITPABUILHO OPUEHTUPYETCS,
HO paboTraeT MezjieHHO). [lomyckaeT HerpyOble HapyIeHus TpaBus1 0hOpPMIEHNS MMCbMEHHBIX paboT.

Ormerka "3" cTaBUTCS, €C/IM YUEHMUK:

1. ycBOWJI OCHOBHOE cojiepskaHMe y4eOHOro maTepuasa, MMeeT IMpoOesbl B YCBOEHMM Marepuasia, He MPENSTCTBYIOIME TaJbHENIIeMY
YCBOEHUIO IMPOrPaMMHOI'O MaTepuania;

2. MaTepua usjiaraeT HeCUCTEMATU3MPOBAHHO, (hparMeHTapHO, He BCeraa MmocaeIoBaTeIbHO;

3. MOKa3bIBaeT HEAOCTATOUYHYIO CHOPMMUPOBAHHOCTD OTAEIbHbIX 3HAHUI M YMEHMI; BLIBOBI M 0O0OIIEHNSI apryMeHTUpPYeT c1abo, AOMyCKaeT B
HUX OLLNOKMA.

4. MOIyCTWI OIIMOKY ¥ HETOYHOCTY B MICIIOJIb30BAaHMYM HAYYHO TEPMUHOJIOT Y, OTIpeIe/IeHMS] TIOHATHIA a1 HEIOCTaTOYHO YETKUE;

5. He MCIIOJIb30Ba/Jl B KaueCTBE [IOKAa3aTeJbCTBA BBIBOAbI M OOOOIIEHMs M3 HAOIIOmEHMI, (PAaKTOB, OMBITOB MM JOIYCTWI OIUMOKM IIPU UX
U3JIOKEeHUY;

6. VCIIBITHIBAET 3aTPYJHEHUSI B MPUMEHEHUM 3HAHUIA, HEOOXOOMMBIX IJISI PeIleHus 3a1ad PasjMyYHbIX TUIIOB, TIPY OOBSICHEHUYM KOHKPETHBIX
SIBJIEHUI Ha OCHOBE TEOPUI ¥ 3aKOHOB, WJIM B MOATBEPXKIEHNY KOHKPETHBIX ITPUMEPOB IMPAKTUYECKOTO MIPUMEHEHUSI TEOPUIA;

7. OTBevaeT HEMOJIHO Ha BOIMPOCHI yuuTess (YITyCcKasi M OCHOBHOE), MIJIM BOCIIPOM3BOIMUT COJep’KaHMEe TeKCTa yuyeOHMKA, HO HeJOCTAaTOYHO
MMOHMMAET OT/IeJIbHBIE MOJIOKEHMSI, UMEIOIIie Ba)KHOe 3HAUeH)e B 9TOM TEKCTE;

8) obHapysKMBaeT HEAOCTATOYHOE MTOHMMAaHMeE OT/IE/IbHBIX TIOJIOSKEHUI TTPY BOCITPOM3BENEeHMM TEeKCTa yueOHMKa (3aIicel, IepBOVCTOYHNKOB)
MJIY OTBEYAEeT HEITOJTHO Ha BOIPOCHI YUUTEJIS, TOMyCKast OAHY-JBE IPyObIe OIIMOKNA.

Otmetka "2" cTaBUTCS, €C/IY YUYEHUK:

1. He yCBOMJI ¥ He pacKpbLJI OCHOBHOE COJiepyKaHe MaTepuaa;

2. He IejlaeT BbIBOLOB M OOOOIIEHUI.

3. He 3HaeT ¥ He TTOHMMAaeT 3HAYUTEJbHYIO MJIM OCHOBHYIO YaCTh ITPOrpaMMHOTO MaTepuasia B IpejiesiaxX MoCTaBJIeHHbIX BOITPOCOB;
4. unn umeetr cyabo chopMupoBaHHbIE U HEIOJHbIE 3HAHUS M HE YMeeT NMPUMEHSITb UX K pelIeHMI0 KOHKPETHBIX BOMPOCOB M 3a1ay IO
o6pasily;

5) mau pu oTBeTe (Ha OMH BOIIPOC) JOMYyCKaeT 60jiee IBYX IPyObIX OIIMOOK, KOTOpbIe He MOKET MCIIPaBUTh Jaske MPy MOMOILM YUUTEIS.
Or1ieHKa 9KCIepUMeHTaTbHbIX YMEHUN.

Or1ieHKa CTaBUTCS Ha OCHOBaHMM HAOIIOAEHNS 3@ YYAIMMMUCS B XO/I€ BBITOJTHEHMS TPAKTUYECKOI pabOThI ¥ MMCbMEHHOTO OTYeTa 3a paboTy.
OTmeTKa «5» CTaBUTCH, €CJIN:

e paboTa BBITIOJIHEHA TTOJTHOCTHIO U 6€3 OIMOOK, CIeIaHbl ITPaBUJIbHbIE HAOJIIOIEHNS 1 BbIBOJIbI;

® SKCIIEPUMEHT OCYIECTBJIEH M0 IJIaHY C YUYETOM TPeOOBaHMI TEXHUKIM GE30IacCHOCTM U MPaBuI paboThI C BELLIECTBAMU U 0O0PYIOBaHMUEM;
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® IIPOSIBJIEHbI OPraHM3aIMOHHO - TPYAOBBbIE YMEHMS, TOAIEPKMBAIOTCS YMCTOTA M TMOPSIOK Ha paboueM MecTe, SKOHOMHO MCITOJIb3YHOTCS
PEaKTUBBI.

OrMmeTka «4» CTaBUTCS, ec/ii: ® pabOTa BBINMOJHEHA MPAaBWIbHO, CIEJIaHbI TPaBUJIbHbIE HAOIIOOEHMS M BBIBOMIbI, HO MPU 3TOM 3KCIIEPUMEHT
MIPOBEJIEH He MOJTHOCTDIO;

® VT TONYIIIEHbI HECYIlleCTBeHHbIE OIIMOKY B paboTe C BelecTBaMu M 060pyJOBaHMEM.

OTMmeTKa «3» CTaBUTCSI, €CJIN:

e paboTa BBITIOJHEHA MTPAaBMUILHO HE MeHee, UeM HaIloJIOBUHY,

® JUIM JOMYyIIeHa CYIIeCTBeHHasl OlmMbKa B XOJle SKCIEPUMEHTa, B 00bsiCHeHUM, B oopMyieHny pabOThbl, B COOIOEHUN TPABUI TEXHUKA
6e30IMacHOCTH TIpU paboTe C BEIeCTBAMM U 000PYIOBaHMEM, KOTOPAsT UCITPABJISIETCS 110 TPEOOBAHUIO YUNTEJIS.

OtMeTKa «2» CTaBUTCS, €CJIN:

e nmomyIeHbl ABe (M 6oJiee) CylieCTBEeHHbIE OIIMOKY B XOIe KCIIepMMEHTa, B OOBbsSICHEHUM, B 0hOpMIEHMM PabOThl, B COOJIIOEHNI TTPaBUIT
TEXHUKM 6€30M1aCHOCTY, KOTOPbIE YUAIlMIICS HE MOSKET MCIIPaBUTD Jayke IO TPeOOBAHUIO YUUTEJIS;

e paboTa He BBIMOJIHEHA, Y YYAILerocsl OTCYTCTBYET 9KCIIEPUMEHTATbHbIE YMEHMS.

O1ieHKa YMEHMI pelaTh pacueTHbIe 3a1aUn.

OTmeTKa «5» CTABUTCS, €C/IM B JIOTMUYECKOM PACCYsKAEHUM M PelIeHNI HeT OLIMOOK, 3a1ayua pellleHa palyiOHaIbHbIM CIIOCO60M;

OtmeTKa «4» CTAaBUTCS, €CJIM B JIOTMYECKOM PACCYKIEHUM U PeIIeHMM HeT CYIIECTBEHHBIX OILIMOOK, HO 3a7aya pelleHa HepalyOHATbHBIM
croco6oM, Wi [OIyIIeHO He 6osiee OBYX HECYIIECTBEHHBIX OIMO0K. OTMeTKa «3» CTaBUTCS, €C/iM B JIOTMYECKOM PaCCYKIEHUM HET
CYIIIECTBEHHBIX OIIMOOK, HO JOMMYIIEeHa CYIIIeCTBEHHAs OIIMOKA B MaTeMaTUUeCKUX pacyeTax.

OrMmeTKa «2» CTaBUTCS, €CJI UMEIOTCS CYIIeCTBEHHbIE OIIMOKY B JIOTMYECKOM PACCYKAEHUY U B PellIeHM; OTCYTCTBYET OTBET Ha 3aJJaHle.
Or1eHKa MMCbMEHHBIX KOHTPOJIbHBIX PaboT.

OTmeTKa «5» CTaBMUTCS, €C/IM: OTBET IOJIHBbIA M TPaBWIbHBIN, BO3MOKHA HeCyIllecTBeHHas oimbka. OTmeTka «4» CTaBUTCS, eC/IM: OTBET
HEITOJTHBIV MUJIU AOMYIIIEHO He 60Jjiee ABYX HECYIIeCTBEHHBIX OIIMOOK.

OrmeTka «3» CTaBUTCS, ecau: paboTa BBIMOJHEHA HE MEeHee ueM HaIloJIOBMHY, JOIyIeHa OfHA CYIEeCTBEHHas OIIMOKAa M Mpu 3TOM JBe-TpU
HeCYIIeCTBEHHbIE.

OrMmeTKa «2» CTaBUTCS, €Cu: paboTa BbITIOJHEHA MeHbIIe, YeM HATIOJIOBUHY MJIM COAEPSKUT HECKOJIBKO CYIIIeCTBEHHBIX OIIMOOK, MO0 paboTa
He BBINTOJTHEHa.

[Tpu o1eHKe BBITOSHEHMS TMCbMEHHOM KOHTPOJIbHOM paboThl HEOOXOAMMO YUUTHIBATh TPeOOBaHMS eIMHOro opdorpadnueckoro pexxmma.
OlieHKa TECTOBBIX PaboT.

[TepeBon OTMETKM B MSTUOAIBHYIO IIKATy OCYIIECTBJISIETCS TI0 CIeAYIOIIEei CXeMe.

o OTMeTKa 110 5-6a/1bHOM LIKaIe
% BBITIOJIHEHMST paGOThI

95-100 % «5»

60-94 % «4»
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30-59 % «3»
menble 30 % «2»

0% «1»

Ouenka pedepara.

Pedepar oreHMBaeTCs MO C/IEAYIOMNM KPUTEPUSIM:

e coboaeHne TpeboBaHMI K ero 0hOpMIIEHHIO;

® HeOOXOIMMOCTb ¥ JOCTATOUYHOCTD JIJIsI PACKPBITHSI TeMbI IIPMBEIEHHOM B TekcTe pedepara MHGOpMaLIIN;

e yMeHMe 00yyYalolerocss CBO60JHO M31araTb OCHOBHBIE UIEN, OTPasKeHHbIE B pedepare;

® CITOCOOHOCTDH 0OYYAIOIIErOCs MOHSTh CYTh 3aJJaBaeMbIX BOITPOCOB ¥ C(hOPMYJIMPOBATh TOYHbIE OTBETHI HA HUX .
WHauBMIyaabHbIM IPOEKT 11€JIECO0OPA3HO OLIEHUBATD 10 CJAEAVIOIIMM KPUTEPUSIM:

v chOpMMPOBAHHOCTD TIO3HABATE/IbHBIX YHUBEPCAIbHBIX YUEOHBIX [EeiCTBUIA: CTIOCOOHOCTD K CAMOCTOSATEILHOMY IIPMOOPETEHNIO 3HAHMIA
U pelIeHnIo pobiieM, MPOSIBISIONIASCS B. YMEHUM ITOCTaBUTh MPo0OJIeMy U BbIOpaTh aieKBaTHbIE CITOCOObBI €€ pelleHts], BKII0Uast IIOUCK
1 06paboTKy mHbopMaumy, (GOpMYJIMPOBKY BBIBOJOB M (W) OOOCHOBAHME ¥ peaau3aluio MPUHSITOTO pelleHusl, 0O0CHOBaHME U
Co3ZaHKe MOJIeN, IPOrHO3a, MaKeTa, 00beKTa, TBOPUECKOI'O PelleHNs U APYTHUX;

v chOpMMPOBAHHOCTD MPEAMETHBIX 3HaHMIA U CIIOCOBOB [eliCTBUIA: YMEHMe PAaCKPbITh COepKaHMe paboThl, TPAMOTHO M 060CHOBAaHHO B
COOTBETCTBUM C pacCMaTpMBAEMO IIPOBIEMON WJIM TEMOJ MCIIOJIb30BaTh MMEIOIIMECS 3HAHMSI U CIIOCOOBI TEMCTBIIL;

v chOpMMPOBAHHOCTb PErYJIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX [EeCTBUIL: YMEHMe CaMOCTOSTEIbHO IJIAaHMPOBATh U YIIPABJIATh CBOEN
MTO3HABATeJIbHOM [esiTeJIbHOCThIO BO BPEMEHM; MCIIOIb30BaTh PeCYpPCHbIe BO3MOKHOCTM JJISI JOCTVIKEHMS 11eJ1eli; OCYILEeCTBJISITb BHIOOD
KOHCTPYKTMBHBIX CTPATEruii B TPYIHBIX CUTYaIIUSIX;

V' ccOpMUPOBaHHOCTh KOMMYHMKATUBHBIX YHUBEPCAJIbHBIX YUeOHBIX JEMCTBUIL: YMeHMe SICHO M3JIOKUTh M OQPOPMUTH BBITIOJTHEHHYIO
paboTy, MpeaCTaBUTD €e pe3yJIbTaThbl, apI'yMEHTUPOBAHHO OTBETUTDb Ha BOIPOCHI.

MakcumanbHasi OlLleHKa MO KaskAOMY KPUTEPUIO He NOJDKHA TpeBbIlaTh 3 6autoB. [IpyM TakoM momxone AOCTMsKeHMe 6GA30BOTO YPOBHS
(oTMeTKa «y[IOBJIETBOPUTEHHO») COOTBETCTBYET MOTYUeHUIO 4 MepBUYHBIX 6Q/JIOB (TI0 OJHOMY OaJITy 3a KaskIbIM U3 YETHIPEX KPUTEPUEB), a
IOCTVKEHME TIOBBIIIEHHBIX YPOBHEN COOTBETCTBYET IOJIYUEeHMIO 7 —9 mepBMUYHBIX OayoB (OTMeTKa «xopoinoy») i 10—12 mepBUYHBIX
6a/710B (OTMeTKa «OTIUYHO»).

[TepeyeHb OLIMOOK

I'py6uie owubxu.

1.He3nanue omnpenmeseHnii OCHOBHBIX MOHSTUI, 3aKOHOB, IIPaBWJI, OCHOBHBIX IIOJIOSKEHMI Teopuu, GOpMyJs,  OOILLIEHNPUHSTHIX  CUMBOJIOB
0603HaueHusT (PU3MUYECKUX BeJIWUMH, €IUHUL] UX U3MEpPeHMS.

2.HeymeHne BbIZEIATH B OTBETE IJIABHOE.
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3.HeymeHne mpuMeHSITb 3HAHMS [IJIST peIeHys 3aa4 M OObsSICHEHMS] (GU3MUYECKUX SIBJIEHWI; HEMPaBUIbHO CGhOPMYIMPOBAaHHBIE BOIIPOCHI
3aauM WM HeBepHble OOBSICHEHMS XOfa €€ pellleHus]; He3HaHMe MPUEMOB peIleHMs 3aay, aHaJOTMYHbIX paHee pelleHHbIM B KJIacce;
OommoOKY, TIOKa3bIBAIOIIME HENMpaBWIbHOE IIOHMMAaHMe YCJIOBMS 3a[auy HEMpaBMIbHOE MCTOJIKOBAHME PEelleHMs.

4.HeyMmeHue unTaTh ¥ CTPOUTb rpaduKM U MPUHIUITIMAIbHBIE CXEMBI.

5.HeymeHme MOArOoTOBUTh K paboOTe yYCMAHOBKY uiu J1a6opamopHoe obopydosaHue, TIPOBECTU OIIbIT, HEOOXOAMMbIE pacueTbl WJIU
MCIIOJTb30BaTh MOJIyYeHHbIEe JaHHbIE JIJIS BBIBOJIOB.

6.HebOpeskHOoe OTHOILIIEHME K JlabopaTOpHOMY OOOPYIOBaHMIO ¥ W3MEPUTENbHbIM mpubopam. 7.HeymeHme ompenesmts IOKa3aHNe
M3MepUTEebHOro mpubopa.

8.Hapy1enne TpeboBaHmii MpaBu 6€30MMacHOTO MPY/ia Py BBITOJTHEHUY SKCIIEPYMEHTA.

Hezpybuie owubku.

1.Herounocty opMynmMpoBOK, OmpeneseHuit, IOHSITUIL, 3aKOHOB, TEOPWUH, BbI3BAaHHbIE HEMOJHOTOM  OXBaTa OCHOBHBIX MPU3HAKOB
OIpeesIsieMOro IMOHSITHS;

2.01mbKu, BhI3BaHHbIE HE COOJTIOIEHIEM YCIOBUI TTPOBEIEHNMSI OITbITa VI U3MEPEHWA.

3.01mmb6KM B YCJIOBHBIX 0003HAUEHMSIX Ha MPUMHLIMIIMAIbHBIX CXeMaX; HEeTOYHOCTM YepTeskei, rpadyKoB, CXeM.

4.TTporycK nay HeTOYHOE HaIMCaHye HayMEeHOBaHMIA emyHuI (pusndeckux BeymunH. 5.HepauyonanbHbiii BBIGOD XOma pelieHs.

Hedouembl.

1.HepamnmoHanpHble 3amiMcy TpY BBIYMCIEHUSIX, HepalMOHA/IbHbIE ITPUMEMbI BBIUMCIIEHMI, ITPeoOpa3soBaHMii M PELIeHN 3a1ay.
2.ApudmeTnueckre OIIMOKM B BBIUMCIEHMSIX, €CIM 3TU OLIMOKM Tpybo He MCKaXKaIOT PeaJlbHOCTh MOJYUYeHHOrO pesyJsibTara.
3.0TaenbHbIe TOTPENIHOCTY B GOPMYJIMPOBKE BOIIPOCA WJIM OTBETA.

3. 'papuK KOHTPOJILHBIX MEPOTPUSITUI

KouTtposbHoe meponpusitue Tum KoHTpOoJIs Cpok npoBejeHust Knaccbl
ITpoBepka goMaIHero 3agaHust Tekymmin Ha xaskmom saHaTuu 10-11-e
KoutposbHast pabora no TemaTnueckui ITo uToram oCcBOeHMsI TEMbI 10-11-e

MIPOMIEHHO TeMe

HTorosast KOHTpOJIbHAs paboTa HToroBsiit Mali-anpesib 10-11-e
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ITOYPOYHOE ITNTAHUPOBAHUME

10 KJIACC
Ne Ko/imuecTBO 4acoB Jarta
Dy1eKTpoHHbIE (PPOBLIE 00pa3oBaTe/TbHbIE
n/  Tema ypoka Bcer  KourponbHbl IIpakTuyeckum  M3y4YeHM pecypenr
n o e paboThbI e paboThbI 1
IIpenmer Envnag komnekuusa HOP:
OPTraHNYeCKOV XUMUM, 1 http://schoolcollection.edu.ru/collection/chemis
€€ BO3HMKHOBEHe, try
pasBUTHME U 3HAUYEHNE bu6anoreka 1OK https://m.edsoo.ru/
Teopus cpoerms Enunag komnexkuusa HOP:
OpraHNYecKux . . .
. http://schoolcollection.edu.ru/collection/chemis
coenuuennit A. M. 1 try
byrzieposa, e bubmmoreka IIOK https:/m.edsoo.ru/
OCHOBHbIE TOJIOKEHMS
IIpencrasiienye o
KIaccubuKamm
OpraHn4yecKmux
BelleCTB. Enunag komnexkunsa LHOP:
Homenknarypa 1 http://schoolcollection.edu.ru/collection/chemistr
(cucTemarnyeckas) u y
TPUBUAJIbHbIE bubmmoreka IIOK https:/m.edsoo.ru/
Ha3BaHUS
OpraHNYecKux
BEIeCTB
AJKaHBI: COCTaB U Epmynas KOJICKII LOP: . .
http://schoolcollection.edu.ru/collection/chemis
CTpOeHue, } 1 try
TOMOTIOrMHECKI PN bubmnoreka I1IOK https://m.edsoo.ru/
MertaH 1 3TaH — Enunas xomnekuysa LOP:
MpOCTeNIIe 1 http://schoolcollection.edu.ru/collection/chemis
MpeICTaBUTE N try
aJIKaHOB Bbubmmoreka LIOK https:/m.edsoo.ru/
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AJIKeHbI: COCTaB U

Envnag komnekuua HOP:
http://schoolcollection.edu.ru/collection/chemis

6 CTpOeHMe, CBOVICTBA try
bub6anoreka IOK https://m.edsoo.ru/
DTUJIEH U IPOIUJIEH Enunas xomnexkuusa LHOP:
7 — MpOCTeIe http://schoolcollection.edu.ru/collection/chemis
npencraBuUTeN try
aJIKEHOB Bbubmoreka LIOK https:/m.edsoo.ru/
ITpakTuueckast pabora Enunag komnekuusa HOP:
3 Ne 1. «ITonyuyenue http://schoolcollection.edu.ru/collection/chemis
9TUJIEHA U U3yUYeHue try
€ro CBOVICTB» bu6anoreka 1IOK https:/m.edsoo.ru/
AJKamyieHsbl.
byraguen-1,3 u Enunag komnexkuusa HOP:
9 MeTu6yTagmen-1,3. http://schoolcollection.edu.ru/collection/chemis
[Tonyuyenne try
CUMHTETMUYECKOr'O Bbubmmoreka IIOK https:/m.edsoo.ru/
Kay4dyKa " Pe3yHbI
AJIKMHBI: COCTaB "
0COOEHHOCTH
CTpPOEeHMSI, Ennuasa xomnekuusa LHOP:
10 TOMOJIOTMYECKUIA PSIfI,. http://schoolcollection.edu.ru/collection/chemis
AnetuneH — try
MPOCTEMIIINIA bubmmoreka IIOK https:/m.edsoo.ru/
MpeICTaBUTEIb
AJIKUHOB
Boeruncienns mno Emias KOJLIEKIIA LIOP: . .
http://schoolcollection.edu.ru/collection/chemis
11 YDPaBHEHUIO try
XVIMITHECKOM peartim bu6anoreka I1OK https://m.edsoo.ru/
ApeHbl: 6eH30] U Ennuas komnekuys 1OP:
12 ToJTyos1. TORCMYHOCTD http://schoolcollection.edu.ru/collection/chemis

apeHoB

try
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Bbubmoreka LIOK https://m.edsoo.ru/

I'eneTnyeckas CBs3b
YIJIeEBOAOPOIOB,

Envnasg komnekuusa HOP:
http://schoolcollection.edu.ru/collection/chemis

13 MIPUMHAIJIEKAIINX K try
Pa3IMUYHBIM KJIaccaM Bbubmnoreka LIOK https://m.edsoo.ru/
ITpuponnbie
JMICTOUYHMUKU
YTJIEBO/IOPO/IOB: Enunasg xomnexkuysa LHOP:
14 MIPUPOIHBIN Ta3 U http://schoolcollection.edu.ru/collection/chemis
MOy THbIE HePTIHbIE try
rassl, He)Tb U bubmnoreka IIOK https:/m.edsoo.ru/
MIPOIYKTHI e
nepepaboTKA
[IpuponHbie
MCTOYHUKU
YIJIEBOIOPOMIOB: Ennnas xosmnekiusa LHOP:
15 MIPUPOJIHBIN ra3 u http://schoolcollection.edu.ru/collection/chemis
MOy THbIE HeDTSIHbIE try
rasbl, HepTb U bu6bmmoreka ITOK https:/m.edsoo.ru/
MIPOJIYKThI eé
nepepaboTKu
Enunag komnexkunsa HOP:
Kourponras pabora http://schoolcollection.edu.ru/collection/chemis
16 o pasgeny try
«YTI1eBONOPOALI> Bubmmoreka IIOK https:/m.edsoo.ru/
IIpenenbHbie Envnag komnekuusa ITOP:
17 OIHOATOMHBIE CIIMPTHI: http://schoolcollection.edu.ru/collection/chemis
MeTaHOJI ¥ 3TaHOJI. try
Bonmoponnast cBsi3b bubmnoreka I1IOK https://m.edsoo.ru/
MHoroaTomHbIe Enunas xomnekuysa LOP:
18 CITUPTBHI: http://schoolcollection.edu.ru/collection/chemis
STUJIEHTJIMKOJIb U try
TJIULEPUH Bbubmmoreka LIOK https:/m.edsoo.ru/
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®deHoIT: cTpOEHME
MOJIEKYJIbI,

Envnag komnekuusa HOP:
http://schoolcollection.edu.ru/collection/chemis

19 busnyeckmue n try
XVIMIATECKIE CBOMCTBA, Bbubmnoreka IIOK https://m.edsoo.ru/
MpMMeHeHe
N Envnag komnekuusa HOP:
ACTUIDI: http://schoolcollection.edu.ru/collection/chemis
20 dbopmanbaeru u try
aueTasbAeri. ACTOH Bbubmmoreka IIOK https://m.edsoo.ru/
Sﬂ:()eiilj{(::ble Enunasg komnekuua HOP:
pea http://schoolcollection.edu.ru/collection/chemis
21 KapOOHOBbBIE KMCJIOTHI: try
MYPaBbIHasT 1 bubmmoteka LIOK https:/m.edsoo.ru/
YKCyCHast
IMpakTuyeckast pabora Envnag koyutekunsa LHOP:
29 Ne 2. «CBoiicTBa http://schoolcollection.edu.ru/collection/chemis
pacTBoOpa YKCYCHOI try
KUCJIOTBI» bubmmoreka I1IOK https://m.edsoo.ru/
S;:;gg:;):z?nonl Ennuasa xomnekuusa LHOP:
’ http://schoolcollection.edu.ru/collection/chemis
23 KakK IpeacTaBUTeIN try
BBICIINX KaPOOHOBBIX
p bubmmoreka I1IOK https://m.edsoo.ru/
KUCJIOT
MbLi1a Kak cojm Ennuasa xomnekuusa LHOP:
24 BBICIIIMX KapOOHOBBIX http://schoolcollection.edu.ru/collection/chemis
KIUCJIOT, X MOIOIIIee try
JIeliCTBUE bu6mmoreka LIOK https:/m.edsoo.ru/
CioskHbIE 3UPBI KaK Emyias xomtexuus LIOP:
IIPOU3BOIHbBIE . . .
p A http://schoolcollection.edu.ru/collection/chemis
25 KapOOHOBBIX KUCJIOT. try
I'oponms cioKHBIX
Bbubmmoreka LIOK https:/m.edsoo.r
Shupos I ps:// u/
26 JKupel: rugponus, Enunas xomnexkuysa LHOP:
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IpYMeHeHNe,
61mosiornueckast poJib
KUPOB

http://schoolcollection.edu.ru/collection/chemis

try
Bbubmoreka LIOK https:/m.edsoo.ru/

yI‘HEBO,Z[bI: COCTaB,

Kaaccupuranus. Enunas xomnexkuusa LHOP:
97 Baskueriime http://schoolcollection.edu.ru/collection/chemis
npencTaBUTEsIN: try
IJII0K03a, (PpyKTO3a, bu6moreka ITOK https:/m.edsoo.ru/
caxaposa
Kpaxmas u neonosa Emias KOJLTEKII LIOP: . .
http://schoolcollection.edu.ru/collection/chemis
28 Kak IIpUPOIHbIE try
TO/MEpR bubmnoreka I1IOK https://m.edsoo.ru/
Esgzzzgigaﬂ pabora Enunasa KO)‘I]‘IeKI_U/IH. HOP: . .
http://schoolcollection.edu.ru/collection/chemis
29 «Kucnoponconmepskarit try
e OpraHnvyecKue Bubsmmoreka ITIOK https:/m.edsoo.ru/
COeIMHEeHUsI»
Enunag komnexkunsa HOP:
20 AMMHBI: METUJIAMUH U http://schoolcollection.edu.ru/collection/chemis
aHMINH try
bubmmoreka I1IOK https://m.edsoo.ru/
AMMHOKMCIOTHI KaK
aMmdoTepHbIe Ennuasa xomnekuusa LHOP:
31 OopraHujvecKkue http://schoolcollection.edu.ru/collection/chemis
COeIMHEeHUS, UX try
GMOJIOrMYecKoe bu6mmoreka LIOK https:/m.edsoo.ru/
sHaueHue. [lentuabl
benku Kak mpupomHbie Epunast KOTIICKIA LIOP: . .
http://schoolcollection.edu.ru/collection/chemis
32 BBICOKOMOJIEKYJISIPHbIE try
COCMVHERIT bubmmoreka LIOK https:/m.edsoo.ru/
33 OcHOBHbIE TTOHSATHS Enunas xomnexkuysa LHOP:
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XUMUN http://schoolcollection.edu.ru/collection/chemis
BbICOKOMOJIEKYJISIPHBIX try
CcoeqVHeHUN Bbubmoreka LIOK https:/m.edsoo.ru/
OcHOBHbIE METOIbI
;]I/)IIIZTOT(?’C?MOHEKVHHPHBIX Emynas konnexis HOP:
. http://schoolcollection.edu.ru/collection/chemis
34 COeqMHEeHNN. 1 try
E;aggricﬁgéfsz:gKM’ Bubmmoreka LIOK https:/m.edsoo.ru/
KOHTpOJIbHAs paboTa
OBILIEE KOJIMYECTBO 24

YACOB I10 ITPOI'PAMME
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11 KJIACC

Ne Komyecrso wacos Aara DyieKTpoHHbIe I1(ppoBbIE
I Tema ypoka U3YYEeHU
/ yp Bcer Konrpoabpubl IIpakTiyecku y 06pasoBaTe/ILHbIE PECYPChI
n o e paboThI e paboThbI A
XMUMMUUECKUI 3/I€MEHT Emnas konnexups TIOP:
) http://schoolcollection.edu.ru/collection/chemi
AToM. DnekTpoHHas 1
KOH(Urypaiys aToMOB Sty
bubmnoreka IIOK https://m.edsoo.ru/
[Tepuomuueckuii 3aKOH U
Ilepuonnueckast cucrema E st kosutexist LIOP:
XUMMUECKUX 3JIEMEHTOB . ) . .
http://schoolcollection.edu.ru/collection/chemi
. . MenpeneeBa, nx 1 str
CBSI3b C COBPEMEHHOM SHY
. P Bbubmmoreka I1IOK https:/m.edsoo.ru/
Teopuel CTPOeHUSs
aTOMOB
3aKOHOMEPHOCTHU
M3MEHEeHNS CBOJICTB
XUMMUECKIX 3JIEMEHTOB
U UX COeIVHEeHUI! 110
rpynnaMHM —— Enunas komnekus LHOP:
) http://schoolcollection.edu.ru/collection/chemi
3HaueHue 1 D://; u/ 0/
MepPUOAMUYECKOro 3aKOHAa Sy
Bbubmmoreka I1IOK https:/m.edsoo.ru/
U CUCTEMbBI XUMMNUECKUX
anemenTos .M.
MeHpneneeBa B pasBUTUU
HayKU
CrpoeHue BeliecTna.
Xummnueckast CBsI3b, eé Enunag komnekunsa LHOP:
BUJIbI; MEXaHM3MBbI 1 http://schoolcollection.edu.ru/collection/chemi

06pa3oBaHuUs
KOBAJICHTHOM CBSI3M.
BopopopnHast cBsi3b

stry
Bbubmmorexa IIOK https:/m.edsoo.ru/
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BaneHTHOCTB.
DJIEKTPOOTPULIATEILHOC
Tb. CTeIeHb OKMUCIEHNS.
Bemrectna
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOEHUS

Enunas xomnexkuusa LOP:
http://schoolcollection.edu.ru/collection/chemi

stry
Bbubmoreka LIOK https:/m.edsoo.ru/

[ToHsITHE O IUCIIEPCHBIX
cucremax. MctuHHbIe u
KOJUIOUIHBIE PACTBOPBI.
MaccoBas mois
BEIIECTBA B pacTBOpeE

Enunag komnekuna HOP:
http://schoolcollection.edu.ru/collection/chemi

stry
Bbubmmoreka I1IOK https:/m.edsoo.ru/

Knaccndmkanms n
HOMEHKJIaTypa
HEOPraHMYeCKUX
COeOVHEHNN.
I'eneTnyeckas CBSI3b
HeOpraHMuyeCcKux
BeILIeCTB, Pa3/IMYHbIX
KJ1aCCOB

Knaccudukanms
XUMMUYECKUX peakluil B
HEeOpraHuuyecKoun u
OPraHNYecKO XUMUMA.
3aKOH COXpaHeHUs
MacChI BeIleCTB; 3aKOH
COXpaHeHUs U
MpeBpallleHNs] SHeprumn
IIpU XMMMNYECKNX
peaxImsIx

Enunag komnekuna HOP:
http://schoolcollection.edu.ru/collection/chemi

stry
Bbubmmoreka IIOK https:/m.edsoo.ru/

Enunag komnexkunsa LHOP:
http://schoolcollection.edu.ru/collection/chemi

stry
Bbubmmorexa IIOK https:/m.edsoo.ru/

CKOpOoCTh peakiuu.
O6paTumble peakInu.
XUMHUIEeCKoe

Envnag komnekuusa ITOP:
http://schoolcollection.edu.ru/collection/chemi
stry
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paBHOBeECHE

Bbubmoreka LIOK https://m.edsoo.ru/

10

11

12

13

14

[TpakTuueckast pa6ora Ne
1. «BnustHME pasiMuHbIX
(hakTOpPOB HA CKOPOCTD
XUMWYIECKOM peaKInm»

DJIEKTPOJIUTUUECKAS
nuccouuaius. ITonstue
0 BOZIOPOAHOM
nokasareJie (pH)
pacTtBopa. Peakuun
MOHHOTO OOMeHa.
I'maponus opraHnyeckux
U HEOPraHMYECKUX
BEIlIeCTB

OxucanTenbHO-
BOCCTaHOBUTEJIbHbIE
peakiuu. [TousTue 06
3JIEKTPOJIM3€e PaCIlJIaBOB
U pacTBOPOB COJIEH
Kourposnbhas paboTa 1o
paszmeny
«TeopeTnueckme OCHOBbI
XUMUN»

Mertasbl, Ux
MTOJIO’KEeHME B
INepuopyueckorii
CUCTEeME XUMMMUUECKUX
ayiemenTosB [I. 1.
MeHnpeneena u
0COOEHHOCTY CTPOEHUS
aromoB. Ob6iue
(busnueckme cBoiiCcTBa
MeTaJlJIOB

Envnag komnexkunsa HOP:
http://schoolcollection.edu.ru/collection/chemi

stry
bubmmoreka LIOK https:/m.edsoo.ru/

Enunasg komnekunsa HOP:
http://schoolcollection.edu.ru/collection/chemi

stry
Bbubmmoreka IIOK https:/m.edsoo.ru/

Enunasg komnekuua HOP:
http://schoolcollection.edu.ru/collection/chemi

stry
Bbubmmoreka I1IOK https:/m.edsoo.ru/

Enunag komnexkunsa LHOP:
http://schoolcollection.edu.ru/collection/chemi

stry
Bbubmmoreka IIOK https:/m.edsoo.ru/

Enunas xomnekuysa LOP:
http://schoolcollection.edu.ru/collection/chemi

stry
Bbubmmoreka IIOK https:/m.edsoo.ru/
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CrutaBbl METa/VIOB.

Envnag komnekunusa HOP:

15 SneKTpOXMMquUCKMﬁ http://schoolcollection.edu.ru/collection/chemi
P, HATIPSDKEHUI stry
METaJIJIOB bu6anoreka 1OK https://m.edsoo.ru/
XuMuuecKkye CBOVICTBA
BayKHENMIMX METa/VIOB Envnag komnexkuusa HOP:
16 (HanI/n?i, K&J‘II/IfI,U http://schoolcollection.edu.ru/collection/chemi
KayIblIM, MarHuu, stry
QTIOMUHUIA) U UX Bbubmmoreka IIOK https:/m.edsoo.ru/
COenVHeHUM
XuMuyeckyue CBOMCTBa Emras KOJLTEKIIA LOP: . .
http://schoolcollection.edu.ru/collection/chemi
17 XpoMa, MeJy1 1 UX stry
COSMMHEH Bbubmmoreka I1IOK https://m.edsoo.ru/
. Envnag koyutekunsa LIOP:
XuMnudeckye CBOMCTBa . . .
http://schoolcollection.edu.ru/collection/chemi
18 LIMHKA, >1<enue3a " UX stry
COSMHEEMH bubmnoreka I1IOK https://m.edsoo.ru/
Hp"aKTI/I‘IeCKaH pabora Ne Enyias kostexuys LIOP:
2. "Penienue . . .
http://schoolcollection.edu.ru/collection/chemi
19 9KCIIepUMEHTATbHBIX stry
zﬁit;;i;eg,[e bubmmoreka I1IOK https://m.edsoo.ru/
Hemertasmibl, nx
TIOJIOKEHME B
INepuopyueckorii Enynag komnekuusa 1TOP:
20 CUCTEME XUMUYECKUX http://schoolcollection.edu.ru/collection/chemi
anemenTos /. U. stry
MenpeneeBa u bu6mmoreka LIOK https://m.edsoo.ru/
0COOEHHOCTY CTPOEHUS
aToOMOB
21 dusmyeckne CBOMCTBA Enunag komnexkunsa LHOP:

HeMEeTaJIJIOB.

http://schoolcollection.edu.ru/collection/chemi
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Amnorponms
HeMeTa/lJIOB (Ha
npuMepe KMCIoposa,
cepsl, pocdopa u
yrJjiepona)

stry
bubmmoreka LIOK https:/m.edsoo.ru/

XuMuueckye CBOMCTBa

Envnag komnexkuusa HOP:
http://schoolcollection.edu.ru/collection/chemi

22 rajJIoreHoB, Cepbl U UX
COoeVHeHUN Stry
Bbubmmoreka IIOK https:/m.edsoo.ru/
. Envnag koyutekunsa 1IOP:
Xumuueckme CBOMCTBA . ) )
http://schoolcollection.edu.ru/collection/chemi
23 aszora, ¢ocodpa 1 ux str
COoeVHeHUN B
A bubmnoreka I1IOK https://m.edsoo.ru/
Xummueckye CBOMCTBA Emnas konekupst LOP:
http://schoolcollection.edu.ru/collection/chemi
24 yriaepopaa, KpeEMHUS U UX str
COeOVHEeHUN suy
A Bbubmmoreka IIOK https:/m.edsoo.ru/
Ennuasa xomnekuusa LHOP:
[TpumeneHne . . .
. http://schoolcollection.edu.ru/collection/chemi
25 BaKHENMILNMX HEMEeTa/lJIOB str
U UX COeVHEeHU e
A Bbubmmoreka IIOK https:/m.edsoo.ru/
O6006111eH1E U
cucTemMaTmsanys 3HaHu
o teme «HemeTtasib». Ennuasa komnekuusa LHOP:
2% Brruncienns mo http://schoolcollection.edu.ru/collection/chemi
YpaBHEHUSIM stry
XUMUYECKUX peakLyii U bu6mmoreka LIOK https://m.edsoo.ru/
TepMOXUMMUYECKIe
pacU€EThI
[TpakTuueckas pabora Ne Enunas xomnexkuysa LHOP:
27 3. «Pemienye http://schoolcollection.edu.ru/collection/chemi

SKCII€epMMEHTAJIbHbIX
3aaayv 110 TemMe

stry
Bbubmmoreka LIOK https:/m.edsoo.ru/
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"Hemetaminl' »

KoHtposbHas paboTa mo

Envnag komnexkunsa HOP:
http://schoolcollection.edu.ru/collection/chemi

28 TeMaM «MeTaibl» U
«Hemertasnnbr» Stry
Bbubmnoreka LIOK https://m.edsoo.ru/
Heopraunueckue u
o] raI:mquKMe KUCJIOTBI Emras xonnexuyus TIOP:
p ) http://schoolcollection.edu.ru/collection/chemi
29 Heopraumnueckue u str
opraHmyeckue SHY
p Bbubmmoreka I1IOK https:/m.edsoo.ru/
OCHOBaHMUS
AmdorepHbie
HeopraHuyeckue u
o I‘EI:HI/IquKI/Ie Envnag koyuekunsa LHOP:
p http://schoolcollection.edu.ru/collection/chemi
30 coenVHeHMs.
['eHeTnueckas cBsI3b Sty
bubmnoreka IIOK https://m.edsoo.ru/
HEeOpraHMYeCcKux 1
OpraHMYeCcKyX BellecTB
Ponb xumuu B
obecrieueHnn Enunasg komnexkunsa HOP:
31 9KOJIOTMYECKO, http://schoolcollection.edu.ru/collection/chemi
SHEepPreTuYecKom u stry
MUILEeBO 6e30IacHOCTH, bubmmoreka I1IOK https://m.edsoo.ru/
Pa3sBUTUU MeIUILIVHbI
[TpencraBienust 06
OOIIMX HAYYHBIX Enunag komnekunsa LHOP:
%9 MIPUHIMIIAX http://schoolcollection.edu.ru/collection/chemi
MIPOMBIIIIEHHOT'O stry
MTOJTYYEeHUST BAKHEMIIINX Bbubmmorexa IIOK https:/m.edsoo.ru/
BeIlleCcTB
Enunag komnekunsa LHOP:
%3 YesroBek B Mupe http://schoolcollection.edu.ru/collection/chemi

BelleCTB M MaTepnaioB

stry
Bbubmmoreka LIOK https:/m.edsoo.ru/
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XUMus U 3M0pOBbE
34 yejioBeKka. Mtorosag
KOHTpOJIbHAs paboTa

OBLIEE KOJIMYECTBO
YACOB I10 ITPO'PAMME

34

Envnag komnekunusa HOP:

http://schoolcollection.edu.ru/collection/chemi

stry
bubmmoreka LIOK https:/m.edsoo.ru/
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YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O
ITPOLECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIbI IJI1 YYEHUKA

METOANYECKUE MATEPUAJIbI NJIS1 YUYUTEJISA

IV PPOBBIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI CETU UHTEPHET
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