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IHOSACHUTEJIbHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro o011ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMI K pe3yiabTaTaM OCBOEHHS (elepalbHON 00pa3oBaTEIBHON MPOrPaMMbI CPETHETO
obmero obpazoanus (POII COO), mpencraBieHHbIX B DenepanbHOM TOCYAapCTBEHHOM
obpaszoBarensHOM cTtannapre COO, ¢ yuérom Konnenmuu mpernonaBanusi y4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBatenbHbIX opranu3anusax Poccuiickoit @enepanuu, peaan3yomuXx OCHOBHbIE
oOpa3oBaTeibHBIC IPOrPaMMBbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCHHUTAHUS B
Poccuiickoit @enepannu Ha nepuon 1o 2025 roga» (Pacnopsxenue IIpaButensctea PO o1 29.05.
2015 Ne 996 - p.). Pabowas mnporpaMma OpUEHTHpPOBaHa Ha I€JEBbIE INPUOPUTETHI,
copMyIpoBaHHbIE B (perepanbHOl paboyeil mporpaMMe BOCIUTaHUS U B pabouel mporpaMme
Bocriutanuss MbOVY «Cpennsis mxkona NeS um. M.I1. Bonka».

OcHOBY MTOIX0O0B K pa3paboTKe MporpaMMBbl IO XUMUHU, K OMIPEAEIICHUIO 00IIeH CTpaTeruu
00y4yeHus, BOCIIUTAHUS U Pa3BUTHs O0YUYaIOLIMXCSl CPEACTBAMHU y4ye€OHOIO NMpeaMera «XUMUS)
st 10—11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBHIIM KOHIIeNTyalbHbIe nojioxkeHuss PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH IIeJieH, coiepyKaHusl, pe3yIbTaTOB 00yueHUs! U TpeOOBaHUHN K yPOBHIO
NOJIFOTOBKH BBIITYCKHUKOB.

XuMHuueckoe 0o0pa3oBaHME, II0JydyaeMoOe BBITYCKHHKaMU  0011e00pa3oBaTeIbHOM
OpraHu3aliM, SIBISETCS HEOThEeMJIEMOW dYacTblo HX o00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILAIOIIMM 3TAllOM peaju3allMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUEBBIX
LIEHHOCTEH, MPUCYIIMX L[ETOCTHON CHCTEME XUMUYECKOro 00pa3oBaHusl. DTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, (POPMUPOBAHMSI MUPOBO33PEHUS U OOIIE KyJIbTyphl YeloBeka, a
TaKXe IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3[I0POBBIO M NPUPOAHOU cpeje.
Peamusyercs xumuyeckoe oOpa3oBaHHE OOydYalOIIUXCSA Ha YPOBHE CPEIHETO OOIIEro
0o0pa3oBaHMsI CpPEICTBAMHU yueOHOr 0 mpenMera « XUMUs», COAepKaHue U MOCTPOEHUE KOTOPOro
OIpeNesieHbl B MporpamMme M0 XUMHUHU C Y4€TOM cCrneuu(UKH HayKd XUMHH, €€ 3HaueHUs B
MO3HAHUU TIPUPOJIBI M B MaTepHabHOW JKU3HU OOIIECTBA, a TaKKe C Y4ETOM OOIIUX ILiesed u
MPUHILIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBl CpPEAHEro OOIIero
obpasoBanus B Poccuiickoii @enepanuu.

XuMHS KaK 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UIpacT 0coO0yl0 poJib B COBPEMEHHOM
LMBUJIN3ALMU, B CO3JaHUU HOBOW 0a3bl MaTepuadbHOW KyibTypbl. OHAa BHOCUT CBOH BKJaJ B
(dopMUpOBaHUE PALMOHAIBLHOIO HAYYHOI' O MBIIIJICHUSI, B CO3/1aHUE 1IEJIOCTHOI'O MPEACTAaBIECHUS
00 OKpyXaroIeM MUpE KaK O €IMHCTBE MPUPOJIBI U UENIOBEKa, KOTOpoe (hOpMHUpYETCs B XUMHUH Ha
OCHOBE TMOHHMMAHHS BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMS B3aHMOCBS3U
MEX]y CTPOSHUEM BEIIECTB, UX CBOICTBAMH U BOZMOKHBIMU 00JIaCTSAMU TIPUMEHEHHUS.

TecHO B3aUMOJIEUCTBYSI C IPYTMMHU €CTECTBEHHBIMU HAYKaMU, XUMUS CTaja HEOTbEMJIEMON
4acThI0O MHUPOBOW KYJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEUIHOTO TPYyJda W KU3HU KaXKIOTO
yieHa oOmiectBa. CoBpeMEHHass XUMHS KaK HayKa Cco3HJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTHI HampaBjieHa Ha pelIeHHe TJI00ANbHBIX MpoOJIeM YCTOWYMBOIO pa3BUTHA
YEJIOBEYECTBA — CHIPhEBOM, DJHEPT €TUIECKOM, MMUIIIEBON, YKOJOTHIECKOI 0€30MacCHOCTH U OXPaHBI
3JI0pOBBSI.

B cootBercTBHM € OOIIMMHU LEJSIMH U NPUHIUIAMH CpEJHEro oluero oOpa3zoBaHUs
copepxkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIl YPOBEHb U3yU€HHUs) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO IMOATOTOBKY OOYyYarouIMxcsi, HeOOXOJUMYI0 UM IS



BBIPA0OOTKM MHPOBO33PEHYECKUX OPHUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COLUYMA,
MPOAOKEHUS 00pa30BaHMs B pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBisommMl  npeaMera «XUMHsD» SBISAIOTCS 0a3oBble Kypcebl — «Opranuueckas
xuMus» U «OO011as ¥ HeopraHuyeckas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0230BOM HaYKH: CHCTEMa 3HAHUM 110 HEOPTraHWYECKON XMMUU (C BKIIIOUCHHEM
3HaHMUN U3 001Iel XUMHUHN) U OpraHndeckoi xumun. @opmupoBaHue JAHHON CUCTEMbI 3HAHUN TPU
W3YYEHUU MpeaMeTa 00ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOI000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPHI XHMHH.

CrpykTypa comepxaHusi KypcoB — «Opranudeckast XuMus» U «O01mas 1 HeopraHu4eckast
XUMHUs» C()OPMUPOBaHA B MIPOrpaMMe [0 XMMHUU Ha OCHOBE CHCTEMHOrO MOJX0AA K M3y4YEHUIO
yuyeOHOro maTepuaia M OOYCJIOBJIEHA HMCTOPHYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
ONpeNeNEHHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOM XUMHHM BELIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHMS] OPraHUYECKUX COEAMHEHUH, a
TaK)KE€ Ha YPOBHE CTEPEOXMMMYECKHX U DJIEKTPOHHBIX NPEACTABICHHN O CTPOEHHM BEILECTB.
CBezneHusi 00 M3ydyaeMblX B Kypce BellecTBaxX JAIOTCS B Pa3BUTHM — OT YIJIEBOJAOPOAOB 10
CIIOXHBIX OMOJIOTMYECKM aKTHBHBIX COEAMHEHHUIl. B Kypce opraHuyeckoil XMMHMU MOJIYy4YaroT
pasBuTHE CHOPMUPOBAHHBIE Ha YPOBHE OCHOBHOrO OOLIEro 00Opa3oBaHMs IEepBOHAYAJIbHBIE
Ipe/ICTaBICHUS O XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS], O XUMUYECKOU pEaKLUu.

[Ton HOBBIM yrioM 3peHHsl B mpeamere «XuMus» 0a30BOro YpPOBHS paccMaTpHUBAaeTCs
U3YYEHHBII Ha YpPOBHE OCHOBHOrO 0OLIero oOpa3oBaHUs TEOPETHYECKHM MaTepuan u
(akToIOrnYecKre CBEACHUS O BEIIeCTBaX M XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO61mas 1 HeopraHu4eckas XUMHUSD» O0Yy4arOUIMMCS MPEIOCTaBIIAETCS BO3MOXKHOCTh OCO3HATh
3HayeHHe MEePHOAMUYECKOr0 3aKOHA C OOIIETEOPETHYECKUX M METOMO0JOTHYECKUX TMO3ULUH,
riry0Xe MOHATh HCTOPHUYECKOE HM3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil a0
OOBSICHSIFOIIIEH Y TIPOTHO3UPYIOTIEH.

EnuHas cucrteMa 3HaHMI O BaKHEHIMX BEIIECTBAX, UX COCTABE, CTPOCHHUU, CBOMCTBAX U
IIPUMEHEHHUH, a TAKXKE O XUMHUYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUs
nonosHsercss B Kypcax 10 w11 KkjaccoB aseMEHTaMHM  COAEpXKaHMS, HMMEIOIIUMU
KyJIbTYPOJIOIMUYECKUH M MPHUKJIAJHOM XapakTep. OTH 3HAHMUSI CIIOCOOCTBYIOT IOHMMAaHHUIO
B3aMMOCBSI3M XUMHUU C JpYIMMHM HayKaMH, DPacKpbIBalOT €€ poJib B II03HAaBATEIbHOW U
IPaKTHUECKOH JesATeIbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCIMTAaHHMIO YBA)XKEHHUS K IIPOLECCY
TBOpUYECTBA B 00JACTU TEOPUU U NMPAKTHUECKUX NMPHIIOKEHUH XUMMH, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOLIECTBEHHO U JMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(POPMALUIO U MPUMEHATH €€ I MOMOJIHEHHs 3HAHWM, peleHus
MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAIBHBIX HCCIEAO0BATEIbCKUX 3a1ad.B nemoMm conepikanue
yueOHOro npeaMera «XUMHUsS» TaHHOTO YPOBHS U3y4EHHUs] OPUCHTUPOBAHO Ha ()OPMUPOBAHUE Y
00y4JarIMXCs MUPOBO33PEHYECKON OCHOBBI JIJIi TTOHUMAaHUST GUIOCO(PCKUX HIEH, TAKUX Kak:
MaTepuaibHOE €IMHCTBO HEOPraHUYECKOI0 M OPraHUYECcKOro Mupa, 00yCIOBICHHOCTh CBONCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, [TI03HABAEMOCTh IIPUPOIHBIX SBJIEHUHN MyTEM KCIIEPUMEHTA
U pelleHusl MPOTUBOPEUUH MEXAY HOBBIMH (DaKTaMH U TEOPETUYECKHUMH MPeaIOoChIIKaMHU,
OCO3HaHHUE POJIM XMMHU B PEIIEHUU SKOJOTHYECKHUX MpoOseM, a Takxke MmpoldiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJOTHI U MaTepHUaJIOB.

B nuiane penienus 3aaa4d BOCIUTaHUS, Pa3BUTHS U COLMAIN3ALMM 00 y4atOIUXCsl IPUHSATHIE
[IpOrpaMMoON MO XMMHH IOAXOJAbl K ONPEACIIEHUIO CONEpPKAHMS M TOCTPOEHUS INpeAMeTa
IpeayCcMaTpuBaOT (OPMUPOBAHNE YHUBEPCAIBHBIX Y4YEOHBIX JEHCTBHH, MMEOIMX 0a3oBoe



3HaueHHE MJI1 PA3JIMYHBIX BUJOB MACSITEIBHOCTU: pEILICHHUS MNpoOseM, TMOUCKAa, aHajau3a u
00paboTku uHGOpPMALMKM, HEOOXOAMMBIX JUIsi HPUOOPETEeHHs] OmbITa MPAKTUYECKOH U
UCCJIEZIOBATENbCKOM e TeNbHOCTH, 3aHUMAIOIIE BaXKHOE MECTO B ITO3HAHUM XUMHUH.

B nmpaxTuke npernogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOI'O 0011ero o0pa3oBaHus, Tak U
Ha YpOBHE CPEIHEro 0011ero 06 pa3oBaHusl, IPU ONPEIEIEHNUN COAEPKATEIbHON XapaKTepUCTUKU
Lened M3ydeHus MpeaMeTa HalpaBJCHUEM IEpBOCTENEHHONM 3HAYMMOCTH TpPaJUIIMOHHO
npusHaércs (OpMUpPOBAHHME OCHOB XUMHYECKOH HaykKd Kak o0O0JacTd COBPEMEHHOTo
€CTECTBO3HAHUS, IPAKTUYECKOH e TEIbHOCTH YEJI0BEKA M KaK OJJHOT0 M3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOYKM 3pEHUs TaKOW MOAXOA K ONPENEIECHMIO IiesIel M3Y4deHHUs
MpeIMeTa SBJISIETCS BIIOJIHE ONPaBIaHHbIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIAaBHBIMU LENSMU H3yUYeHHs MpeaMeTa «XuMHUs» Ha
6a3oBom ypoBHe (10 =11 ki1.) sIBASIFOTCS:

e (GopMUpOBAaHHE CHCTEMBl XHUMHYECKHX 3HAHUM KaKk BaKHEUIEH COCTaBISIOLIEH
€CTECTBEHHO-HAaY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOW JeXaT KJIIOYEBBIEC IOHATHUS,
(dyHIaMEeHTaJIbHbIE 3aKOHBI M TEOPUM XHMMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE M
MOHMMAaHUE CYIIHOCTH JOCTYHNHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN X Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIHii, HEOOXOAUMBIX AJisi MPHOOPETeHNUsS YMEHUN OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMUYECKHX SIBJICHUMN, UMEIOIIMX MECTO B IMPUPOJIE, B MPAKTUUECKOU U
MMOBCEIHEBHOM KU3HH,

e pa3BUTHE YMEHHUH U CHOCOOOB JAEATENbHOCTH, CBSI3aHHBIX C HaOJMIOJEHUEM U
OOBSICHEHHEM XUMHYECKOI'0 OSKCIIEpUMEHTa, COOJIIOJEHHEM TMpaBUJ 0e30MacHOro
oOpaleHust ¢ BEIeCTBaMHU.

Hapsny c atum, copepaTenbHas XapakTepUCTHKa Ielel U 3a/1ay U3yuyeHus MpeaMmera B
Iporpamme 1o XuMUU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMHU B
CHCTEeMe cpenHero ooiero oopazoBanus. CerogHs B MPENnolaBaH XUMHUH B OOJIBINEH CTEIeHU
oTAaéTcs NPEANOYTEHNE NPAKTUIECKOW KOMIIOHEHTE CoJepKaHusl 00y4eHHUsl, OpUEHTHPOBAHHOM
Ha TIOATOTOBKY BBITYCKHHKA 00IIe00pa3oBaTENIbHON OpraHM3alliy, BJIAACIONIEr0 He HabopoM
3HaHUM, a (PYHKIHOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH AaKTHBHOTO
MOJIYYeHHsI 3HAHUM U IPUMEHEHUS UX B PEalIbHOM JKU3HU ISl PEIICHUS MPAKTHYECKUX 3a7a4.

B cB3M Cc 3TMM mnpu U3ydeHUU INpeaMeTra «XUMHS» JOMUHHUPYIOIIEEe 3HAYCHHE
MPUOOPETAIOT TAKKE LT U 3a]]a4H, KaK:

ajanTtanus o0y4Jaroumxcs K yCIOBUSM JUHAMUYHO pa3BUBAIOIIETOCS MHUpa, (popMupoBaHUe
UHTEJUIEKTYaJbHO pa3BUTOH JMYHOCTH, TOTOBOW K CamM000pa30oBaHHUIO, COTPYIHUYECTBY,
CaMOCTOATEJIbHOMY NPHUHATUIO T'PAMOTHBIX PEIICHUM B KOHKPETHBIX >KM3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

dbopMUpoBaHHE Yy OOYYarONIMXCS KIIFOYCBBIX HABBIKOB (KJIHOYEBBIX KOMITCTCHIIHM ),
MMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JJIsI PA3IUYHBIX BHJIOB JEATEIBHOCTH: PEIICHUs MpodIieM,
MOMCKa, aHaimmM3a W 00paboTKM uHGOPMaNKMK, HEOOXOAMMBIX HJisi TPHOOPETEHHS OIbITa
NesITeIbHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B TMO3HAHMM XHMHH, a TaKXKe JJIsl OLIEHKH C
MO3UIINI SKOJIOTHYECKON O€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOTHYIO CpENy;

pa3BUTHE TO3HABATENbHBIX HWHTEPECOB, MHTEIUIEKTYaJ bHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyarommxcs: CHOCOOHOCTH CaMOCTOATEIbHO MNPHOOpeTaTh HOBbIE 3HAHUSA 1O XUMHHU B
COOTBETCTBHMHM C KM3HEHHBIMU NOTPEOHOCTSIMHU, HCIOIb30BaTh COBPEMEHHBIE NH(POPMAIIOHHbIE



TEXHOJIOTUHU /IS IOMCKA U aHaM3a y4eOHOH U Hay4HO-TONYJIIpHON HHPOPMALIMU XUMHYECKOT O
COZIepXKaHUS;

(bopmMupoBaHuE U Pa3BUTHE y 00YHAIOLIUXCS AaCCOLMATUBHOIO U JIOTMYECKOI0 MBIIUIEHHUS,
HaO0JII0IaTeIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IPU IUTAHUPOBAHUM U TIPOBEACHUM XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTaHUE y 00 ydaromuxcs yoexx1EHHOCTH B TYMaHUCTHY €CKOI HAaIlpaBJIIEHHOCTH XUMUH,
e€ BaXHON pOJM B peEIIeHUU TIJI00AJBHBIX MPOOJIEM paIMOHATIBHOIO IMPUPOIOIOJIL30BAHUS,
IIOTIOJTHEHUSI DHEPreTUYECKUX PECYpPCOB U COXPAHEHUS MPUPOJHOIO PABHOBECHS, OCO3HAHMS
HE0OXOIMMOCTH OEPEKHOr0 OTHOIIEHHS K IPUPOJIE M CBOEMY 370POBBIO, a TAKXKE IIPUOOPETECHHS
OIbITA MCIOJIb30BAaHUS MMOTYYEHHBIX 3HAHUN U MPUHATUS TPAMOTHBIX PELICHUN B CUTYyalUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebHOM muaHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHs» 0a30BOTO ypOBHS
BXOJIUT B COCTaB MpeAMETHOM obnactu «EcTecTBEeHHO-HAayUHbIE IPEAMETBI.

OO1iee uncno 4acoB, OTBEAEHHBIX JJIs1 U3YUEHHs] XMMHUHU, Ha 0a30BOM YPOBHE CpPEIHEro
obmrero oopa3zoBanusi, coctaBisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gyac B Henemo), B 11 kmacce
— 34 4aca (1 yac B Henelo).



COJEPXAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYeCKON XMMHHU

IIpenMer opraHMyeckoil XUMUHU: €€ BOZHHUKHOBEHHUE, PA3BUTUE U 3HAYECHUE B NOJIyYEHUU
HOBBIX BEILIECTB U MaTepualioB. Teopus cTpoeHHs opraHudeckux coequHenunii A. M. bytneposa,
e€ ocHoBHbIe ToNOXKeHUS. CTpPyKTypHbIE (GOPMYIBI OpPraHUYECKHX BellecTB. [ oMosorus,
n3omepusi. XMMHYECKasi CBSI3b B OPraHMUECKUX COSANHEHUSIX — OJMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenue o kiaccupUKaIMM OpraHuYeckux BemecTs. HoMeHkaTypa opraHndeckux
COEAMHEHMH (cucTeMaThuyecKas) M TpUBUAIbHbBIC Ha3BaHUsI BAXKHEHIIIMX MTPEJICTaBUTENICH KIIaCCOB
OpPraHMYECKUX BEIIECTB.

DKCrepuMEeHTaJIbHbIE METOJIbl M3YUEHHUs BEIECTB U UX NPEBpALICHUI: O3HAKOMIJIEHHE C
o0pa3iaMu OpraHMYecKHX BEIIECTB M MaTepualaMHd Ha MX OCHOBE, MOJAEIMPOBAHHE MOJEKYI
OpPraHWYeCKUX BEUIECTB, HaOJIOJeHNE U ONHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALLEHUIO OPraHUYECKUX BELIECTB [IPU HarpeBaHuu (I1aBjieHHE, 00YTIJIMBaHUE U TOPEHUE).

YrieBoaopoasnl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiA. MeTaH W 3TaH — MPOCTEHUIIHE
IIPEJCTaBUTEIIN AJIKAHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (peaKlMy 3aMEILEHHs U TOPEHMUs),
HaxO0XJE€HUE B IPUPOAE, IOJYyYEHNUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUM psAll. DTUIIEH M IPOIUIIEH — MPOCTEHIINE
MPEJCTAaBUTENIM AJIKEHOB: (M3UYECKUEe M XHMHUYECKHE CBOMCTBA (peakiuu THAPHPOBAHUS,
rajoreHMupoBaHuUsl, TUAPATALNH, OKUCIEHUS U TTOJIMMEpU3alliu), oTydYeHne U TPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u merunOyraaueH-1,3: cTpoeHne, BaKHEHIIME XMUMHUYECKHE
cBOMCTBa (peakius nonuMepusanun). [loayueHne CHHTETHYECKOro KayuyKka U pe3uHbI.

AJNKHMHBI: COCTaB M OCOOCHHOCTM CTPOCHMS, TOMOJIOTMUECKHH psn. ALeTHIeH —
MIPOCTEUINNI NPEACTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUECKHE CBOICTBA
(peakiuu TuIpUPOBAHMS, FATOTEHUPOBAHUS, TUAPATAILIMN, TOPEHUSI ), TOJIyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHHe, (U3NYECKHE M XHMHYECKHE CBOMCTBA (peakiuu
rajoreHMpoBaHUsl U HUTPOBAHUS), MOJYYEHHE W NpUMEHeHHe. Toryon: cocmas, cmpoenue,
Quszuueckue u xumuyeckue ce0lUCmea (Peaxkyuu 2ai02eHUpoO8anUs U HUMpOBanus), noayueHue u
npumenenue. TOKCMYHOCT apeHOB. ['eHeTHyeckas CBs3b MEXKIY YIVIEBOJOPOAAaMH,
NPUHAISKAIMMY K Pa3JIMYHBIM KJIACCaM.

[TpupoaHble HCTOYHHUKHU yrieBOI0poaoB. [IpupoaHblii ra3 u momyTHbIE He(TSHbIE Ta3bl.
Hedts u e€ npoucxoxaenue. Cnocodsl nepepadoTku HeTH: TEPErOHKa, KPEKUHT (TEPMUYECKHH,
KaTtaquTudeckui), mnupoiau3. IlponykTtel mnepepaboTku HedTH, HUX HPUMEHEHHE B
MIPOMBILIJICHHOCTH U B ObITY. KaMeHHBIH yrojb U MpOayKThl €ro nepepadboTKu.

OKCIEPUMEHTAIBHBIE METO/Bl U3YyYEHHs BEIIECTB U MX IPEBPALICHUI: 03HAKOMIIEHHE C
obpa3uaMu IiaacTMace, KaydykoB M pe3uHsl, kKomiekuuu «Hedgte» u «Yromnb», MogenupoBanue
MOJIEKYJ YTJIEBOJAOPOAOB U TaJlOr€HONPOU3BOAHBIX, IPOBEJEHUE NPAKTUUYECKONW pPabOTHI:
MIOJIy4CHHE DTUJICHA U U3YYEHHUE €rO CBOMCTB.

Pacuérnblie 3anaum.

Bolunciennss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXO/IHOT O BEIIECTBA WM MPOAYKTa peaKLUU 110 U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOT'O
13 UCXO/HBIX BEIECTB WM IPOAYKTOB PEAKIINH).

Kucsiopoacoaep:xamue oprannyeckue coeinHeHUs



[IpenenbHble OMHOATOMHBIE CHUPTHL. MeETaHOA M AITaHON: CTpoeHHe, (HU3NYECKHE U
XMUMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMHM METaJUIaMU, rajoreHOBOJOPOAAMM, TOPEHUE),
npuMeHeHue. BonopoaHbsie cBA3U MeX1y MOJIEKyJIaMH CIUPTOB. [leficTBUEe MeTaHONa U 3TaHOIA
Ha OpraHu3M 4YeJIoBeKa.

MHoroatoMHble CHOUPTHL. ODTWIEHIJIMKOIb M TJMLEPUH: CTpoeHHe, (QU3UYECKHE HU
XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO LIEIOUYHBIMHU METAJIJIaMU, KaueCTBEHHAas peakliys Ha
MHOTOaToOMHbIe cnupThbl). [leiicTBue Ha opraHu3m uenoBeka. [IpumeHeHue riMIepHHA WU
STHIJICHTJIMKOJIS.

deHou: CTpOeHHE MOJIEKYITBI, (PU3HUecKre i XUMHYECKHE CBOMCTBA. TOKCHIHOCTL )eHOA.
[Tpumenenue ¢enomna.

Anbneruapl U kemowuvl. DopManbaerus, aueTaubAETU]: CTPOCHUE, (U3NUECKUE U
XMMHMUYECKUE CBOMCTBa (pEaklMM OKUCIEHHMS M BOCCTAHOBJIEHHUS, KAauECTBEHHBIE PEAKILIUN),
[IOJTyYeHH e U TPUMEHEHUE.

OnHOOCHOBHBIE TNpefeNibHbIe KapOOHOBBIE KHCIOTHl. MypaBbHHASI M YKCYCHAsl KUCIOTHI:
cTpoeHue, (hu3nuecKkne U XMMHYECKHe CBOWCTBa (CBOMCTBA, 00IIMe AJIs Kllacca KUCIIOT, peaKIus
sTepuuKanuu), TModydyeHHe u mpuMeHeHue. CTeapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEACTaBUTENH BBICIINX KAPOOHOBBIX KUCIOT. MbLIa KaK COJIM BBICHIUX KapOOHOBBIX KUCIOT, UX
MoOtoIIee JIeHCTBHE.

CrnoxHble 5QUpbl KaKk TPOU3BOJHBIE KaPOOHOBBIX KUCIOT. [ MIPOIU3 CIIOXKHBIX 3(PUPOB.
Kupsl. I'nppomns xxupos. [Ipumenenue xxupoB. bruosornueckas posb KUPOB.

VYraeBoasl: cocTaBs, Kiaaccu(uKkanus yrieBoaoB (MOHO-, M- ¥ ToJaucaxapuibl). ['moko3a —
MPOCTEUIINH MOHOCaXapHa: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3MUECKHEe U XUMUYECKUE
cBOMCTBA (B3auMoeicTBue ¢ ruapokcuaoM menu( 1), okucneHne aMMuadHbBIM paCTBOPOM OKCHA
cepebpa(l), BoccTaHOBIEHHME, OpPOKEHHE TJFOKO3BI), HAXOXIAEHUE B TPUPOAE, MPUMEHEHHE,
o6uonoruueckas poib. PotocuHTe3. PpyKTO3a KaK HU30MEP IIIIOKO3bI.

Kpaxman u nemitono3a kak npupojHbie noiauMmepsl. CTpoeHne Kpaxmaia U LEeJUTH0JI03bL.
dusnyeckre 1 XMMUYECKUE CBOWCTBA KpaxMalia (THAPOIIN3, KaYeCTBEHHAs peaKklLus ¢ MO OM).

OKCIIepUMEHTAJIbHBIE METOJbl M3YYEHHUs BEIIECTB W HUX IPEBPAICHUI: IPOBEIECHUE,
HaOJIIOJIeHNE W ONMCAaHHWE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
peakuuMu OAHOATOMHBIX CHHUPTOB (OKHcIeHue sTaHosa okcuaom wmenu(ll)), MHOroaToMHBIX
cnupToB (B3amMojeicTBue rmiepuna ¢ ruapoxcuaom meau(ll)), ampaernnoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuzaa cepedpa(l) u ruapoxcunom meau(ll), B3anmonericTBue kpaxmasa
C OJIOM), IIPOBE/IEHUE MMPAKTUYECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KUCIOTHI.

Pacuérnrlie 3amaumn.

BbluncneHus mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00b&Ma, KOIMYecTBa
MCXOJIHOTO BEIIECTBA UIIH MPOIYKTa PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOMUYECTBY OJHOTO
13 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKLIUHN).

AzoTcoaepxale opraHu4eckue CoOeIMHEeHMs.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuYecKue coeAuHeHns. PU3nUeckue U XuMHU4ecKue
CBOMCTBa AMMHOKMCIOT (Ha NpuMepe IJMIuHA). buonornyeckoe 3HaueHHWE aMHUHOKHUCIOT.
[Tentuapl.

benku kak mpupogHbIE BBHICOKOMOJEKYJSpHbIE coenuHeHus. llepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPyKTypa OenkoB. XUMHYECKHE CBOICTBa O€NKOB: THAPOIM3, JEHATypalus,
Ka4yeCTBEHHBIC PEAKIINH Ha OCNIKH.



OKCHepUMeHTa bHble METOJbl M3yYeHHs BEIECTB W WX MPEBpAILCHUN: HaOMOJIeHHE U
OINMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OENKOB MpH HAarpeBaHWUU, LIBETHbHIE
peaxiuu OeKoB.

BbicokomoieKyIsipHbIE COCTUHEHUS

OcCHOBHbIE TOHATHS XMUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMED, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJIMMEpU3AlNM, CpPEeAHss MoJyieKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN — OJMMEpU3alitsl U MOJUKOH/ICHC AUl

OKcIlepUMEHTaIbHbIE METO/bl U3yUEHUS BEIIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
o0pa3iamu MpUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanusanus MeXnpeaAMETHBIX CBSI3€H NMpU M3Yy4EeHUH opraHudeckoil xumuu B 10 kiacce
OCYILIECTBJISETCSl YE€pe3 MCIOIb30BAaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaKk H
MOHSITUH, SIBJISIOIIMXCS CUCTEMHBIMU JIJIsI OTAENIBHBIX IIPEIMETOB €CTECTB EHHO-HAYYHOI'O [IUKJIA.

OOmme ecTecTBEHHO-HAyYHble MOHATHUSA: SBJCHUE, HayuHbId (DakT, rumoresa, 3aKoH,
TEOpUs, aHalu3, CHHTe3, Kiaccu(uKalus, NEepUOAUYHOCTb, HAOIIOEHUE, HU3MEpEHue,
9KCIIEPUMEHT, MO EIIUPOBAHHUE.

dusuka: MaTepus, YHEPrusl, Macca, aTOM, MEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHbD,
BEILIECTBO, TeJI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA, (U3MUECKUE BETUUMHBI U €AMHULBI UX
U3MEPEHUS.

buonorus: knerka, opraHusM, O6uocdepa, oOMEH BEIIECTB B opraHu3Me, (OTOCHUHTES,
OMOJIOrMYeCcKU aKTUBHbIC BelllecTBa (0€JIKH, YTJIeBOIbI, )KUPbI, (HEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, 10JE3HbIE HCKONIAEMbI€, TOIUIUBO, PECYPCHI.

TexHosorus: NuIeBble TPOAYKTHI, OCHOBBI PAllMOHATIBHOTO MUTAHUS, MOIOIIHE CPECTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE TpernapaTsl, MaTepuaibl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbBI XUMHUM

XuMu4eckuii 3eMeHT. AToM. Sapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0UKa. DHEPreTUIECKUe
YPOBHH, MOAYPOBHH. ATOMHbBIE OPOUTANH, S-, P-, d- atemeHTh. OCOOEHHOCTH pacpeeICHHs
AJIEKTPOHOB IO OPOUTAIISIM B ATOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIIEKTPOHHAS
KOH(UTypalrs aTOMOB.

[Iepuognueckuii 3akoH U Ilepuonuueckas cucrema xumuuyeckux 3semMeHToB . . Menneneesa.
CBs13b nepuoanueckoro 3akoHa u Ilepuoauueckoit cucrembl XuMuueckux 3aemeHToB /1. 1.
MeneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHHS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB I10 TPYIIIaM H
nepuoaaM. 3Ha4eHu e MepuoJNIECKOro 3aKOHa B pa3BUTHU HAYKH.

Crtpoenue BeniecTBa. XUMHUECKas CBsI3b. BUIbl XUMUYECKOI CBsAI3U (KOBaJEHTHAsl HEMOJIpHAas
Y TIOJISIpHAs, MOHHAsI, MeTaJuInueckasi). MexaHu3mbl 00pa3oBaHUs KOBAaJEHTHOW XUMUYECKOM
cBsi3U (OOMEHHBIN U IOHOPHO-AKIIETITOPHEIN ). BogopoaHas cBsizb. BaaeHTHOCTD.
DJIEKTPOOTPUIATEIBHOCTh. CTeleHb OKUCIIeHHS. IOHBI: KAaTUOHBI U AHUOHBI.

BemecTBa MOJIEKYISAPHOIO U HEMOJIEKYJISIPHOTO CTPOECHHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIECTBA. THIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON PELIETKU.

[Tonsatue o qucnepcHbIX cucremax. MICTUHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBas 10 st
BEILIECTBA B PaCTBOPE.



Knaccudukanus Heoprannyeckux coennHeHnii. HomeHknatypa HeopraHuuecKrux BEIIecTB.
I'eneTnueckas cBs3b HEOPraHMYECKUX BEIIECTB, TPUHAJISKAIIUX K PA3IMYHBIM KIaCCaM.
Xumnueckas peakuus. Knaccupukanus XMuMHUYEeCKUX peakifii B HEOpraHu4ecKoi 1
OpraHUYECKON XUMHUU. 3aKOH COXPaHEHHUsI MACChl BEILIECTB, 3aKOH COXPAHEHUSI U MPEBPALECHUS
SHEPruu MPH XUMHUUYECKUX PEaKLUsX.

CkopocTh peakiu, e€ 3aBUCIMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTUMbIE pEaKIUu.
Xumuueckoe paBHoBecue. PakTopbl, BAUSIONIME HA COCTOSIHIE XUMUYECKOI'0 pPaBHOBECHS.
[Ipunnun Jle laTense.

OnexTponutuyeckas nucconnanus. CuiabHble U ciadble AIeKTpoauThl. Cpena BOAHbBIX
pacTBOPOB BENIECTB: KUCIasd, HEUTpaibHas, EI0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

DKCNeprUMEHTAJIbHBIE METO/Ibl U3YUCHHS BEIIECTB U UX MPEBPAICHUI: 1eMOHCTpaIus Ta0IuIl
«IIepuonnueckas cucreMa XuMH4eckux 31ueMeHToB . . MenaeneeBa», n3yuyeHne Moielien
KPUCTAJUIMYECKUX PEIIETOK, HAOIOACHNE U ONMCaHUE IEMOHCTPAIIMOHHBIX U JJAOOPaTOPHBIX
OIBITOB (pa3yIoKeHHe ePOKCHIa BOAOPOIa B MPUCYTCTBUH KaTallu3aTopa, ONpeaeieHue cpe bl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATIbHOI'O HHANKATOPA, PEaKIIU HOHHOTO 0OMEHa),
MIPOBE/ICHUE MTPAKTUYECKOU paboThl «BiusiHue pa3audHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOM
peakum».

Pacuérnblie 3anaumn.

Pacuérpl o ypaBHEHUSIM XUMHUYECKUX PEAKIIUI, B TOM YUCJIE TEPMOXUMHUYECKHE PACUETHI,
pacu€rsbl € UCIOJIb30BAaHUEM MOHITHUS «MACCOBasl 1015 BELIECTBAY.

Heopranunyeckasi Xumust

Hemeramisl. [Tonoxxenne Hemeramios B [lepuoanyeckoi cucTeMe XUuMHYECKUX 3JIEMEHTOB [].
N. MenneneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB. DU3NYECKHE CBOMCTBA HEMETAJLIOB.
AJTOTpOIHsI HEMETAJIIOB (Ha MpUMepe KUCIIopoa, cepbl, pocdopa u yriaepoaa).

XUMHYeCcKHe CBOMCTBA BAKHEUIIMX HEMETAIIOB (TalloreHoB, cephl, a30Ta, hocdopa, yraepoaa u
KPEMHHUS) U UX COeAUHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOAOPOIHBIX
COCTMHEHUM ).

[IpuMeHeHne BaxKHEHIIIUX HEMETAJJIOB U UX COCTUHEHUH.

Metannsi. [Tonoxxenne meramios B [lepuognueckon cucreMe XuMruIeckux 3nemeHToB JI. U.
MenaeneeBa. OCOOEHHOCTH CTPOSHUS AIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O01mue
¢uznyeckue cporictBa MeTaiioB. CIIaBbI METAIUIOB. DIICKTPOXUMUIECKUH Psi/T HATTPSKCHUN
METaJLJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAJIJIOB (HATPHUH, KaJHil, KaJdbIMil, MArHUU, AIIOMUHUH,
IIUHK, XPOM, JK€JIe30, MeJb) U X COETUHEHUH.

O6urue criocoObl monydeHus MetauioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.
DKCNeprMEHTAJIbHbIE METO/Ibl U3YUEHHSI BEILIECTB U UX MPEBPALLECHUN: U3yYEHUE KOJIIIEKIUU
«MeTanmbsl ¥ craaBbl», 00pa3lioB HEMETAIJIOB, PEIICHUE KCIEPUMEHTaIbHBIX 3a/1a4,
HaOJIOZICHUE W OMUCAHUE JIEMOHCTPALIMOHHBIX U TA00OPaTOPHBIX OMBITOB (B3aUMOICHCTBHE
TUJPOKCUJA ATIOMUHUSA C pACTBOPAMH KHCJIOT M LIEJI0YEM, KAYECTBEHH bI€ PEAKLIMHY HA KATHOHBI
METaJLJIOB).

Pacuérnrlie 3amauun.

Pacuérer Mmacchl BemecTBa i 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE UJIH
00BEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacu€Thl MacChl (00BEMA, KOIMUECTBA
BEII[ECTBA) MPOJAYKTOB PEAKIINU, €CITH OHO U3 BEIIECTB UMEET MPUMECH.

XuMus ¥ 5KM3Hb

Posb XuMuu B 00€CIIEUCHHH 3KOJIOTHYECKOM, SHEPreTUYECKOW U TUIICBOM 0€30MacHOCTH,
pa3BUTHHU MeAUIMHBL [ToHSATHE 0 HAYYHBIX METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX
peakiui.

[IpencraBnenns 00 0OUMX HAYYHBIX TPUHITUTIAX TTPOMBIITIICHHOT'O MOJTYYEHUs BAXKHEUIIINX
BEILIECTB.



UYenoBek B MUpE BEIIECTB U MAaTEPUAJIOB: BaXKHENIINE CTPOUTENbHbIE MAaTEpUAIIbL,
KOHCTPYKILMOHHBIE MAaTepUAJIbl, KPACKH, CTEKIJIO, KEpAMHUKA, MATEPUAJIbI 1JIs JIEKTPOHUKH,
HaHOMAaTEPUAJIbI, OPrAaHMYECKHE U MUHEPAILHBIE YI0OpEHUS.

XuMHUS ¥ 3I0pOBbE UEJIOBEKA: NMPaBUJIa UCIOIb30BaHUS JIEKAPCTBEHHBIX MIPENAPATOB, TPABUIIA
0€30I1aCHOT0 M CIIOJIb30BAHUS MTPETIAPATOB OBITOBOM XMMHH B TOBCEAHEBHON KU3HHU.
MexnpeaMeTHbIE CBS3U.

Peanuzarus MeXpeIMeTHBIX CBSI3eH IPU U3YYeHHUH OOIIel U HeOpraHMIecKo XumMuu B 11
KJIACCE OCYIIECTBIIIETCS YePe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MMOHSATUMN, TaK
Y TIOHATUM, SIBJISIONIMXCS CUCTEMHBIMU ISl OT/IEJIBHBIX MTPEAMETOB €CTECTBEHHO -HAYYHOT'O
LHKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TOHSTHS: HAYIHBIN (aKT, THUIIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, KlIacCU(UKALINS, IEPUOANIHOCTD, HAOIOJEHIE, YIKCIIEPUMEHT, MOJICITUPOBAHUE,
U3MEpEHUE, SBIECHUE.

®duzuka: MmaTepusi, SHEpPIus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
pazvoaKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUI YPOBEHb, BELIECTBO, TEN0, 00bEM, arperaTHoe
COCTOSIHHE BEIEeCTBa, (U3NUECKHUE BETMUYUHBI U SAMHHIIBI HX U3MEPEHHSI, CKOPOCTb.

Buonorus: KneTka, opraHusm, akocucTema, brocdhepa, Makpo- U MUKPO3IEMEHTbI, BUTaMWHbI, 0OMeH
BELIECTB B OpPraHu3Me.

I'eorpadusi: MuHepasbl, TOPHBIE TOPOABI, TOJE3HbIE HCKOMaeMble, TOIUIUBO, PECYPCHI.
TexHOoJIOrus: XUMUYECKas TPOMBILLIEHHOCTb, METAJULYPrusl, IPOU3BOICTBO CTPOUTEIBHBIX
MAaTEepUAJIOB, CENIbCKOXO0351CTBEHHOE TPOU3BOACTBO, MUILEBAS] TPOMBIIILIEHHOCTD,
(hapmarieBTHYECKas MPOMBIILIEHHOCTh, POU3BOJICTBO KOCMETUYECKUX MTPENapaToB,
MIPOU3BOACTBO KOHCTPYKLMOHHBIX MaTEPHAJIOB, 3JIEKTPOHHAs IPOMBILLIJIEHHOCTb,
HaHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATHI OCBOEHUA TIPOITPAMMBI 110 XUMHUU HA BA30BOM
YPOBHE CPEJAHET'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

dI'OC COO ycraHnaBnuBaeT TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
[porpamMM CpeaHero obiero odpa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM).
HayuHo-Meronuyeckoii OCHOBOW sl pa3pabOTKu NJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHMUS
MIpOrpamm CpeaHero ooIiero oopazoBaHus SIBISIETCA CUCTEMHO-EATENbHOCTHBINA OJXO/.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIbHOCTHBIM MOAXOJIOM B CTPYKType JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeMeTa « XMMHUS» Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHus BbIIECIIEHBI
CJIEAYIOLINE COCTABIISIOLIME:

OCO3HAHME O00YYaAIOIIMMHUCSI POCCHUMCKON TpakJIaHCKOW UIAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CaMOOIPE/IEIEHHUIO;

HaJIMYue MOTHBALMU K 00yUYEHUIO;

LIEJIEHAIIPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEHN U MCTOPUYECKUX TpaauLuii 0a30BOM HAYKU XHUMMUH;

TOTOBHOCTb U CIIOCOOHOCTH OOYyYarOLIMXCsl PYKOBOACTBOBATbCS B CBOEH JESTENBHOCTU
LHEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYLIUMHU I[€IOCTHOH CHCTEME XUMHUYECKOI'O
o0Opa3oBaHus;

HaJIU4YUEe TPABOCO3HAHUS JKOJOTMYECKOW KYyIbTYyphl M CIOCOOHOCTM CTaBUTh LENU H
CTPOUTH KU3HEHHBIE MJIAHBIL.

JInuHOCTHBIE PE3YNIbTAThl OCBOEHUS ITpeaAMeTa « XUMUS» JOCTUTAIOTCA B €IMHCTBE YUeOH Ol
Y BOCHUTATEIBHOM JESATENbHOCTU B COOTBETCTBUU C I'YMaHUCTUUYECKUMHU, COLIMOKYJIbTYPHBIMH,
JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMH U HJI€aJlaMUd POCCHMCKOr0 TI'pakJaHCKOro oOIIecTBa,
MPUHATHIMH B OOIIECTBE HOPMaM{ W IpaBHWJIAMHU IMOBEJIEHHUS, CIOCOOCTBYIOUIMMH IpoIleccaM
CaMOIO3HaHUS, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH 00 y4arOIIUXCs.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHS MpenMeTa « XUMHUS» OTpakaroT cHOPMHUPOBAHHOCTD
OTIbITA MO3HABATENLHON U MPAKTUYECKOM AeITeTbHOCTH 00YJaroIUXCs O pean3aliy MPUHSITHIX
B 00IIeCTBE [[EHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHMSA .

OCO3HaHHUs 00YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M O0S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPAaBOMOPSIKY;

IPEACTaBIEHNUS O COLMAJIBHBIX HOpMax M MpaBUJIaX MEXKJINYHOCTHBIX OTHOLIEHHH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH J€ATEIbHOCTU IIPU CO3/1aHUU YUEOHBIX ITPOEKTOB,
pelieHuu y4eOHBIX U MO3HABATENbHBIX 3a/1a4, BBIMOIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI JPYTUX
IIpY aHAJIK3€ Pa3IMYHbIX BUOB YUeOHOM NeATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS .

LEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacleIHUI0 OTE€YECTBEHHOMU
XUMUU;

YBaKEHHMsI K MpOIlecCy TBOpYECTBA B 0O0JACTH TEOPHUHM U IMPAKTHUECKOTO IPUMEHEHHS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHMS] HAYKH €CTh Pe3ylbTaT JJIMTEIbHBIX HAaOII0JCHUH,
KPOTMOTJIMBBIX HKCIEPUMEHTAJIBHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUYE€HBIX U MPAKTUKOB;

UHTEpeca U T[I03HAaBATEIbHBIX MOTMBOB B TOJYyYEHHM U TMOCJIEAYIOUIEM aHallu3e
nH(OpPMAIIUHU O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TE€UeCTBEHHOM XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:



HPaBCTBEHHOT' O CO3HAHMS, dTHUECKOT0 ITOBECHUS;

CIIOCOOHOCTH OI€HUBATh CHUTYAIlUH, CBS3aHHBIC C XUMHUYECKUMH SIBJIICHUSIMH, U IPUHUMATH
OCO3HAHHBIE PEIICHUS], OPHEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIECHHOCTH ;

TOTOBHOCTH OILICHMBATh CBOE TIOBEACHHE M IOCTYNKA CBOMX TOBAPUINEH C TMO3UIIHMA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEICTBUI ATUX MOCTYIKOB;

4) dpopMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMaHHUs LIEHHOCTel 370poBoro M Oe3zomacHoro oOpa3a KH3HU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DM3UYECKOMY U IICHXHYECKOMY 3J10POBEIO;

COOTFO/ICHHS TIPaBHUJI 0€30MacHOr0 OOpaleHHsI ¢ BEMIECTBAMH B OBITY, MOBCETHEBHOM
KU3HH U B TPYJIOBOM 1€ TEIIHLHOCTH;

MOHUMAaHUs LEHHOCTH TPaBWI WHAMBUAYAJHHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIMX 37]0POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCJIEACTBUN M HEMPUITHS BPEAHBIX MPHUBBIUEK (YIMOTPEOICHHs alKOroJis,
HapKOTHKOB, KypeHHsI);

5) Tpy10BOIr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Yy4eOHO-HCCIENOBATENbCKONW JesTeNbHOCTH,
OO0IIIECTBEHHO MOJIE3HON, TBOPUECKOM U APYTUX BUAAX AEATEIHHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTHE€ B pELUICHHH MPAKTUYECKUX 3a7ad COIHAJIbHOM
HAIPaBJICHHOCTH (B paMKaxX CBOETO Kjacca, LIKOJIBI);

MHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHOro poja, B TOM 4ucie Ha
OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUW IO XUMUU;

YBaXXEHUS K TPYNY, JIIOISIM TPy/Aa U pe3ybTaTaM TPYJIOBOU E€ATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHTyaJIbHOM TpaeKTOpUHU 00pa3oBaHus, Oyayiiei
npodeccuu U peann3anui COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CMOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH 0OIIECTBA;

6) 3K0J1I0rMYECKOro BOCIIMTAHMSI:

HKOJIOTHIECKH 11eTIeCO00pa3HOr0 OTHOMICHHS K MPUPOJIE, KAaK HCTOYHHUKY CYIIECTBOBAHHUS
’KM3HHU Ha 3emiie;

MOHUMAaHUs TI00aJTBHOr0 XapakTepa HKOJOTHYECKUX MPOoOJIeM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMAIILHON CPENBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOIb30BaHUS TOCTUKEHUN XUMUU ISl PEUICHUS BOIIPOCOB
palOHATBHOIO TPUPOIONIOIH30BAHUS;

aKTUBHOTO HEMpPUSATUS JCWCTBUN, MPUHOCAIIUX BpEIl OKpY)KaIOIIeld NMPUPOAHON cpene,
YMEHHUS TPOTHO3MPOBATH HEONATOMPUSITHBIE DKOJOTUYECKUE TMOCIEACTBUS MPENPUHUMACMbIX
JIEUCTBUI U NIPEIOTBPALIATh UX;

HAJIUYUSl PA3BUTOrO JKOJOTUYECKOTO MBIIIJICHUS, JKOJIOTMYECKOM KYJIbTYpHI, OIBITA
JeSITeNbHOCTH  SKOJOTMYECKONM HANpaBlIEHHOCTH, YMEHHUS pPYKOBOJACTBOBAThCS HUMH B
MO3HABATEJIbHONW, KOMMYHUKATUBHON U COIIMATBHON MPAKTHKE, CHOCOOHOCTH U YMEHHS aKTHBHO
MIPOTUBOCTOSITH UACOIOTHH XeMOopoouH;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

cOpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHKU;

MOHUMAaHUs CHeMuUKH XWMHH KaK HayKd, OCO3HaHUs €€ poir B (HOpMHUPOBAHHH
palMOHAIILHOT'O HAYYHOT'O MBIIIIEHUS, CO3/IaHUH LIETOCTHOIO MPE/ICTaBIeHHs 00 OKPYKaroIlleM
MHpE KaK O €IUMHCTBE MPHUPOABI U UYEJIOBEKa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH H
pelIeHrH Mpo0dJIeM COXPaHEHUsSI MPUPOTHOTO PAaBHOBECHS;



yOKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMMH JUI1 COBPEMEHHOM IMBHIM3ALMHU: B €€
T'YMaHUCTUYECKOM HaNpaBJICHHOCTU M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3pl MaTepuasibHOU
KYJIBTYpbI, PELIEHUN TTI00aJbHBIX MPOOJEM YCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, NUINEBOM U SKOJOrM4yeckoid Oe30maCHOCTH, B Pa3BUTHUM MEAUIIMHBI,
o0ecreueHnn yCIOBUM YCIEIIHOTO TPYy/Aa U 3KOJOTHYeCKH KOM(OPTHOI KU3HU KaXI0ro 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAY4YHOI TIpaMOTHOCTU: TIOHMMAaHHUSl CYLIHOCTH METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BAaTh MOJIydyaeMble 3HAHUS IS
aHanM3a UM OOBSICHEHUS SIBJIEHUM OKPYXKAIOLIEro MUpa M MPOUCXOJANIMX B HEM HM3MEHEHM,
YMEHHUS J1eJaTh 000CHOBAHHBIE 3aKIFOUCHUS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOLINXCS TaHHBIX
C LIEJIBIO TIOJYUEHUS I0CTOBEPHBIXBBIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMUUECKHE 3HAHUS JJIs pEIIEHUs Tpo0seM
B pEaJIbHBIX )KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOM 1eATEIbHOCTH

TOTOBHOCTH M CHOCOOHOCTH K HENpPEpPhIBHOMY OOPa30BaHUI0 U €aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XUMUU B COOTBETCTBUM C JKU3HEHHBIMH
HOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSAM TpyZa B Pa3IMuHbIX chepax npodhecCHOHATBHOMN e TeIbHOCTH.

METANIPEJIMETHBIE PE3YJIBTATbBI

MertanpenMerHble pe3yabTaThl OCBOEHHUS Yy4eOHOro ImpenMera «XuUMHS» Ha YpPOBHE
cpemHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HayuMble 11 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOLIMXCA MEXKIUCIUILIMHAPHBIE
(MexnpeaMeTHbIe) OOIIeHayYHbIE TOHATHS, OTpaXKaIOIlKe IeJIOCTHOCTh HAYYHOU KapTHHBI MHpa
U creru$uKy METOA0B MO3HAHHUS, UCI0JIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEeIIeCTBO,
SHeprus, sBJIEHUE, MPOIeCC, CUCTEMAa, HAyYHBIH (PaKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUs, UCCIIeJOBaHKE, HAOI0JeHIE, U3MEpPEHH e, SKCIIEPUMEHT U APYTHUe);

yHMBEpcaJbHble  y4eOHble  JeilicTBUS  (IIO3HABaTENbHBIE, KOMMYHHUKaTHBHBIE,
perynsaTuBHbIe), oOecnednBaronme GopMupoBaHHE (DYHKIMOHANBHOW TPAMOTHOCTH H
COL[MAJIbHON KOMIIETEHLIUU 00y4aroLXCsl;

CIOCOOHOCTh ~ OOYyYalOLIMXCS  HCIIOJIb30BaThb  OCBOCHHBIE  MEXKJIUCLUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS M YHUBEpCaJIbHble yueOHBbIE AEWCTBUS B I103HABATEIbHOH H
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMerHble pe3yJbTaThl OTPa)XarOT OBJIAJE€HHE YHUBEPCAJIbHBIMU Yy4eOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMU J1€H CTBUSMU.

OBi1aieHHe YHUBEPCATbHBIMH Y4eOHBIMH N03HABATEJbHBIMH AeHCTBUSIMM:

1) 0a3oBbIe JIOTMYECKUE TEHCTBUS:

CaMOCTOSITENIbHO (pOpMyIMpoOBaTh M AKTyaJM3UpOBaTh MpoOJIEMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

OINpenensaTh LeNU JeATENbHOCTH, 3a/laBasl MapamMeTpbl M KPUTEPHUM HX JIOCTHXKEHUS,
COOTHOCHUTH PE3YJbTaThl I€ATEIBHOCTH C TOCTABJIEHHBIMU LIESIMU;

UCMOJb30BaTh MPU OCBOCHMM 3HAHUN MPHUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIICNATH
XapakTepHble TPU3HAKU TOHATUA M yCTAaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MMOHATHS AJIs1 O0BSICHEHHS! OT/ENbHBIX ()aKTOB U SBJICHUH;

BBIOMpATh OCHOBAHUSA U KPUTEPUH NI KiacCU(UKAIIMU BEIIECTB U XUMUYECKUX PEaKIuii;

yCTaHaBJIMBATh IPUYNHHO-CIIECTBEHHBIE CBA3H MEXAY U3y4aeMbIMU SBJICHUSAMU;



CTPOHTD JIOTUYECKUE PacCyKIeHUs (MHIYKTUBHBIE, 1eyKTUBHBIE, [10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PacCMaTPUBAEMbIX SIBJICHUSX, (OPMYJIUPOBATH BBHIBOJBI U
3aKJIIOYEHUS;

IPUMEHATH B IPOLECCE MO3HAHMS, UCIOJIb3yEMble B XUMUU CUMBOJINYECKHE (3HAKOBBIE)
MOJI€JIH, TPE0OPa3OBbIBATh MOEIbHBIEC IPEACTABICHUS — XUMUYECKUH 3HAaK (CUMBOJ) AJIEMEHTA,
XUMHUYecKass ¢opMmylia, ypaBHEHHE XUMHYECKOW peakIMH — TMpH pEIIeHUH Yy4eOHBIX
MO3HABATEJIbHBIX U TPAKTUY€CKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE MTPe/ICTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3Y4YaEMbIX BEILIECTB U XUMUYECKUX PEAKIIHII.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHSI:

BJIa/IETh OCHOBAaMH METOOB Hay4YHOr'0 IMO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUIL;

bopMynupoBaTh I€IM W 3aJa4d HCCIENOBaHUS, MWCIOJIb30BaTh IIOCTaBJIECHHbIE U
CaMOCTOSITENIbHO COPMYJIMPOBAHHBIE BONPOCH B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (hOPMUPOBAHUS TUIIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKa3bIBAEMBIX CYKJECHUM;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIbHOTO IJIAHUPOBAHUS W TPOBENEHUS YUCHUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOII0OAATh 32 XOAOM Ipollecca, CaMOCTOSTENLHO
IPOTHO3UPOBATH €ro pe3yibTaT, (OopMyIupoBaTh O00OOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEAOBAHMS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJEIAHHOM
pabore;

npuoOpeTaTh OMBIT YUYEHUYECKOW MCCIENOBATENbCKOM U MPOEKTHON [eATeNbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOAOB MTO3HAHUS.

3) padora ¢ uH(popmManueii:

OPHEHTUPOBATHCSI B  Pa3jMUYHbIX MCTOYHMKAX HHGopManuu (Hay4dHO-TIOMYJIsIpHAs
JUTepaTypa XHMMHUYECKOTO COJEep)KaHHus, CIpaBOuYHble Mocolus, pecypcsl HWHTepHeTa),
aHAJIM3UPOBATH UHPOPMALIUIO PA3IMNYHBIX BUAOB U (OPM IPECTABICHUSA, KPUTHUYECKU OLIEHUBATh
€€ J0CTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

(GopMyIMpoBaTh 3aNpoChl M NPUMEHATh pPA3JIMYHBIE METOAbl NpPH IMOUCKE U OTOOpE
nH(pOpPMaILIUU, HEOOXOIUMOM ISl BBINOMHEHUS y4eOHBIX 3a/1a4 ONPEAEIEHHOrO THIIA;

IpUoOpeTaTh OMBIT MCIOJIb30BaHUS MH(YOPMAIIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTMH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY IpECTaBICHUS UH(OpPMAIUK (CXEMBI,
rpaduku, AMarpaMMbl, TaOJIULIbI, PUCYHKH U APYyTHE);

UCTOJb30BaTh HAYYHBIH $3bIK B KadyecTBE CpeNcTBa MpH paboTe ¢ XUMHUYECKOH
uHboOpMaIMe: MPUMEHITh MEXIpeaMeTHble ((PU3nUYecKue W MaTeMaTUYeCKue) 3HaKu H
CHUMBOJIBI, (OPMYJIbI, a00peBUATYPbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIIATHOCTH.

Osi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU

3aJ1aBaTh BOIPOCHI 10 CYIIECTBY OOCY’KIaeMoOi TeMbl B XOZ€ Juajora W/Win AUCKYCCUH,
BBICKa3bIBaTh HUJEHU, (OPMYIMPOBATH CBOM HPENJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MPEAJI0KEHHOM 3a/1a4u;

BBICTYNATh C Mpe3eHTalMeld pe3ybTaTOB MO3HABATEIbHON NEATEIbHOCTH, MOJY4EHHBIX
CaMOCTOSITEIbHO MJIA COBMECTHO CO CBEPCTHHKAMU IIPU BBIMOJHEHUMM XUMHUYECKOTO
SKCIEPUMEHTA, MPAKTHUYECKOH paboThl MO MCCIEAOBAHMIO CBOWCTB M3y4aeMBIX BEIIECTB,
peanmzanuy y4eOHOro mpoekTa M (OpMYJIMPOBaTh BBIBOABI 110 pe3yJibTaTaM IPOBEAEHHBIX
UCCIJIEZIOBAHUN TyTEM COTJIaCOBAaHUS MO3ULUI B X0J1€ 00CYKIeHH s 1 0OMEHa MHEHUSMU.

OBi1aieHHe YHUBEPCATbLHBIMHI PeryJIATHBHBIMH A€l CTBUSIMM:



CaMOCTOSTENIbHO IJIAHUPOBATh M OCYLIECTBJISATh CBOK MO3HABATEJBHYIO JESTEIbHOCTb,
ompenenss e€ Lenu M 3a7add, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh
Ipe/jiaraeMblii alropuT™M JEHCTBUN IpPU BBIMOJIHEHUM y4e€OHBIX U HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosnee 3p(HEeKTUBHBIN cOCOO UX pelIeHUs ¢ YIETOM MOJYYEHUsI HOBBIX 3HAHUM O
BEII[ECTBAX M XUMHYECKUX PEAKIIHIX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOILIEHKH.

HPEJMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs OTpakaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM O XUMHUUECKOW COCTaBIISIONIECH €CTECTBEHHO -HAyUHON
KapTUHBI MHpA, POJIM XUMHH B MO3HAHUM SBJICHUM TMPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U
KyJAbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIbHONH TpPaMOTHOCTH, HEOOXOAMMOM HJisi peIIeHUs
MIPAKTUYECKUX 3a/lady U HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3I0pPOBbIO U
IPUPOJHOH Cpee;

BJIAQJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIIne
HOHATHUS (XMMHUYECKUI AJIEMEHT, aTOM, 3JIEKTpOHHAs: 000JI0YKa aToMa, MOJIEKYJa, BaJCeHTHOCTbD,
ANIEKTPOOTPULIATEIHOCTh, XUMHUYECKas CBS3b, CTpyKTypHas ¢opmyna (pa3BépHyTas u
COKpauléHHasl), MOJb, MOJISpHAas Macca, MOISIDHBIH 00BEM, YIJIEPOIHBIA  CKEJerT,
GbyHKIMOHANbHASL TPYMIA, pajuKall, U30MEpHs, HU30MEpbl, TOMOJOTUYECKUN PSA, TOMOJIOTH,
YIJIE€BOAOPO/IbI, KUCIOPOJ M a30TCOAEPKALIME COCIUHEHUsI, MOHOMEp, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOSHUS OPraHUYECKUX
BemectB A. M. bBytiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH $I3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JEKAIIME B OCHOBE MOHMMAHMUS
MPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUM, (JaKTOIOrHYeCKre CBEJEHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 6€30MacHOM HCIIOIb30BaHUH BaKHEHIINX OPraHUYeCKUX BEUIECTB B ObITY
U TPAaKTUYECKON JAesATEIIbHOCTH YEI0BEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISABIISATH XapaKTEPHbIE PU3HAKN MOHATHM, YCTaHABIUBATDH
WX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHITHUS IIPU ONMKUCAHUM COCTaBa, CTPOCHUS U
MIPEBPAILCHU OPraHUYECKUX COCAMHEHU;

chOpPMHPOBAHHOCT, YMEHHMM HCIOJIb30BATh XMMHYECKYI0 CHMBOJIUKY JUISI COCTAaBJICHHS
MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOW) (POpMyNT OPraHUYECKUX BEILIECTB
U YpaBHEHUN XMMUYECKHX PEAKIUH, M3TOTaBIUBATH MOJEIU MOJIEKYJ] OPraHUYeCKUX BEIIECTB
JUISL MJUTFOCTPALIMU MX XUMUYECKOI'0 U TPOCTPAHCTBEHHOI' O CTPOEHUS;

cOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIEKHOCTh U3y4EHHBIX OPraHUYECKHX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpedel€HHOMY Kiaccy/Tpymne COeAMHEHUN
(yrneBonopoabl, KHUCIOPOA W  a30TCOAEPXKAILME COEIMHEHHUS, BBICOKOMOJIEKYIISPHbBIE
COCIMHEHHUS), JaBaTh UM Ha3BaHUsA 1O cucremarnudeckord Homenkiatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAJIbHBIE HAa3BaHMS OTAEIBHBIX OPraHUYECKUX BEUIECTB (ITWUJIEH, MPOIUJIEH,
aleTUJIeH, ATUJICHTJIMKONb, TJIHMLEpUH, (eHoJ, (opmanbaeruy, aleTaablerui,, MypaBbUHAs
KHCJI0Ta, YKCyCHasi KMCJIOTa, OJIEMHOBAas KUCJIOTa, CTEApUHOBAas KUCJIOTA, III0K03a, (PpyKTO3a,
KpaxMall, [[eJUII0J103a, TJIUIIH);

cOpPMUPOBAHHOCTh YMEHHUS ONpPENEIsITh BUIbl XUMHYECKOH CBSI3M B OPraHUYECKUX
COEMUHEHUSX (OJJUHAPHBIE U KPATHEIE);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHSATH MOJIOKEHHUS TEOPHH CTPOCHHS] OpraHMYecKUX
BemectB A. M. BytnepoBa 1t 00BbsICHEHUsI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHMSI MACChl BEILIECTB;



cOpMUPOBAHHOCTh YMEHUN XapaKTepu3OBaTh COCTaB, CTpPOEHHUE, (Qu3ndyeckue
XUMHUYECKHE CBOMCTBA TUIIUYHBIX MIPEICTABUTENCH PA3IMUHBIX KJIACCOB OPTAaHMYECKUX BEIIECTB
(MeTaH, 2TaH, STWJIEH, NPOINWJIEH, alneTuiieH, OyramueH-1,3, metwiOyrtaauen-1,3, OeHso,
METaHOJ, 3TaHOJ, STUJIEHIJIMKOJb, IIMIEpUH, (EHOI, alleTabAerul, MypaBbuHas U yKCyCHas
KHCJIOThI, TJII0OKO3a, Kpaxmaj, IeJUII0I03a, aMHHOYKCYCHas KHCIIOTa), HWILIIOCTPUPOBAThH
TEHETHYECKYIO CBS3b MEXAY HUMH yYPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIHUNA C
HCIOJIb30BAaHUEM CTPYKTYPHBIX POpMYyT;

cOPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HMCTOYHHKHU YTIIEBOJAOPOIHOTO CHIPhHS
(He(dTh, TPUPOIHBIA Ta3, Yroiib), CIOCOOBI WX NEPEepadOTKH M TMPAKTHYECKOE MPUMEHEHHE
IIPOAYKTOB IIEepepabOTKH;

chOpPMHUPOBAHHOCT, YMEHUU MPOBOAUTH BBIYHCICHHUS IO XHMHUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEIECTBA WIIM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

cOpMUPOBAHHOCTh YMEHUH BJIAJIeTh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMSI, HCHONB3YEMBbIX B XHUMHH TpPU HU3YYEHUU BEIIECTB M XUMHUYECKHX SBJICHUI
(mabmromenue, M3MEpeHHE, OKCIEPHUMEHT, MOJAEIHPOBAaHUE), HCHOJIb30BaTh CHCTEMHBIE
XMUMHUYECKUE 3HAHUS JIs1 IPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEI[ECTBAMH U UX MPUMEHEHHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIONATh MPaBUIIA MOJIH30BAHUS XUMHUYECKON MOCYAOU H
nabopaTOpHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiIa 0OPAIEHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMU 110 BBIMOJIHEHUIO JTJAOOPATOPHBIX XUMHUUECKHX OIBITOB;

chOpPMHUPOBAHHOCTh yYMEHUN IUTAHHPOBATH W BBIMOJHITH XUMHYECKHUH HSKCIIEPUMEHT
(mpeBpalieHUs] OpraHMYEeCKUX BELIECTB IPU HArPEeBAHMM, MOJyYEHHE STUJICHA U M3yYEHHUE €ro
CBOMCTB, KAUECTBEHHBIC PEAKIINU OPTaHUYECKHUX BEIIECTB, JCHATYpalrs OCIIKOB ITPH HAaTrPEBaHUH,
IBETHBIE peaKInK OCJIKOB) B COOTBETCTBUH C IIPAaBUJIAMHU TEXHUKU O€30MMacHOCTH MPU 00 palleHUH
C BeHIeCTBaMH M Ja0OpaTOPHBIM OOOPYIOBAHUEM, NPEICTABISATH PE3YJIbTAThl XUMHYECKOTO
JKCIEepUMEHTa B (hopMe 3amucH YpaBHEHHWU COOTBETCTBYIOIIMX peakmuid U (HOpMyIupOBaThH
BBIBOJIbI HA OCHOBE 3THUX PE3YyJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUW KPHUTHYECKH AHANM3UPOBATh XUMHUYECKYI0 HH(POPMAIIHIO,
IIOJTy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi nHpopmanuu, UHTepHET U Apyrux);

c(OpPMUPOBAHHOCTb YMEHMH COOMIOAATh MpaBHJIa SKOJOTMYECKH I1€JecO000pa3HOro
HOBeJeHUSI B OBITY W TPYHAOBOM MAESATENBHOCTH B LEISAX COXPAHEHHUS CBOErO 30POBBS U
OKpY’Kalolei MpupoJHON Cpebl, 0OCO3HABATH OMACHOCTb BO3JEHCTBHUS HA KUBbIE OPTaHU3MbI
OINpenenEHHbIX OpPraHMYeCKUX BeLIeCTB, MOHUMas cMbicn mnokasarens IIJIK, moscHaATh Ha
IprUMepax CHocoObl YMEHBIICHUS U MPEAOTBPAILEHUS UX BPEIHOIO BO3IEHCTBUS HA OPraHU3M
YeNoBeKa;

JUIA O0yYaIoIUXCs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3[0POBBS: YMEHHE MPUMEHSITh
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX SBJICHHI;

JUIS CJICTIBIX M CIAa0OBUIAIIMX O0Yy4aIOIUXCsl: YMEHHUE UCII0JIb30BATh PENIbE(PHO-TOY EUHYIO
cuctemy obo3Hauenwuii JI. bpaiins nis 3anucu XumMudeckux GopMmyit.

11 KUIIACC
IIpenmeTHbIE pe3yJbTaThl OCBOCHUS Kypca «O01mas 1 HeopraHudeckasi XMMHUSD» OTPaKaroT:
cOpPMUPOBAHHOCTH MPEICTABICHUI: 0 XUMUYECKOW COCTABISIONIEH €CTECTBEHHO -HAYYH O
KapTUHBI MUPA, POJIM XUMHH B TTO3HAHUU SIBIICHUN MTPUPOJILI, B POPMUPOBAHUU MBIILICHUS U
KYJIBTYPbI JINYHOCTH, €€ (QYHKIIMOHAILHON TPAaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS



NPaKTUYECKUX 3a/1a4 M 3KOJOTHYECKH 0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U
MPUPOIHOM CpelIE;

-BJIaJICHUE CUCTEMON XMMHYECKUX 3HAHUMN, KOTOPast BKIKOYAET: OCHOBOIIOIATAIOIIUE TIOHATUS
(XMMHUYECKHIA JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JICKTPOHHBIE OPOMTAIN ATOMOB, HOH, MOJICKY/Ia,
MOJIb, MOJISIPHBII 00BEM, BAaJICHTHOCTb, SJIEKTPOOTPHUIIATEILHOCTD, CTEEHb OKUCIICHHUS,
XHUMHUYECKas CBS3b (KOBaJIEHTHAs, MOHHAs, METAJUTMYEeCKasi, BOJOPOAHAs ), KPUCTAJIITMYECKas
peméTKa, TUIbl XUMUYECKUX PEAKIUi, pacTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHL,
ANEKTPOIUTHYECKAS JUCCOLMALM I, OKACIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOMN
peaKIiy, XMMHUYECKOe PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHS SIEKTPOIUTHYECKOM

U CCOLMAINY, Tepuoanyeckuil 3akoH /1. 1. MenneneeBa, 3aKOH COXpaHEHHsI MACChI BEILIECTB,
3aKOH COXPAaHEHHUsSI U MPEBPALIECHUsI SHEPTUU MTPH XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XUMHUH, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAaHHUS
MPUYUHHOCTH ¥ CHCTEMHOCTH XHMHYCCKUX SIBJICHUH, (PaKTOJIOTHIECKIE CBEJCHUS O CBOMCTBAX,
cocTaBe, MOJYyYeHUH U 0€e30MacHOM HCIOIb30BaHUH BaKHEHIIINX HEO PraHM4YeCKHUX BEIIECTB B
OBITY ¥ IPAKTUYECKOM e TEeNbHOCTH YEIOBEKa;

-c(hopMHpPOBAaHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKY MMOHATUH, YCTAaHABIUBATD UX
B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIME MOHATHS IIPU OMMCAHUH HEOPTaHUYECKUX
BEILECTB U UX NIPEBPAILECHUN;

-c(hOpMHPOBAHHOCTh YMEHUH M CIOIb30BaTh XUMUYECKYIO CHMBOJIMKY JIJIsl COCTaBJIEHUS (HOpMYIIT
BEIIECTB M YPAaBHCHHI XMMHUYCCKHX PEaKInid, cucreMatnueckyro HomeHknatypy (IUPAC) u
TpUBHUAJIbHBIE HA3BAHUS OT/IEJIbHBIX HEOPIaHMYECKUX BEIIECTB (yrapHbli ra3, yriaeKuCbli ras,
aMMUaK, raiéHasi U3BeCTh, HeraléHas U3BeCTh, MUThEBas COAa, MUPUT U APYTHE);
chOpPMHUPOBAHHOCTh YMEHHI ONMPEALISITH BAJICHTHOCTD U CTEIIEHb OKUCIICHUSI XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOI0 COCTaBa, BUJ XMMUUECKOHN CBS3U (KOBaJEHTHAs, HOHHA,
MeTaJJIMYECKasl, BOJAOPOAHAs) B COEAMHEHUSAX, TUIl KPUCTAJUTMYECKOMN pErIETKH KOHKPETHOT'O
Bell[eCTBA (aATOMHAsI, MOJIEKYJISIpHAs, HOHHAsI, METAJIJIMUecKas), XapakTep Cpelibl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCANHEHUN;

-chopMHpPOBAaHHOCTh YMEHUH yCTaHABIMBATH MPUHAAICKHOCTh HEOPTaHUIECKUX BEIECTB MO MX
COCTaBY K OIpeeIEHHOMY KJIaccy/TpyIie CoeuHeH i (TpOCThie BEUIeCTBa — METaJIIbI U
HEMeTaJUIbl, OKCHUJIbI, OCHOBAHHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCUIBI, COJIN);
C-dbopMupoBaHHOCT YMEHHUI pacKpbIBaTh CMBICI Nepruoandeckoro 3akoHa /1. . MenneneeBa u
JIEMOHCTPUPOBATH €r0 CHCTEMATU3HPYIOIIYIO, O0BSICHUTENbHYIO U MPOTHOCTUYECKYIO (DYHKIIHH;
-COpMUPOBAHHOCTh YMEHUM XapaKTEPU30BATh SJIEKTPOHHOE CTPOCHUE aTOMOB XUMHYECKUX
aneMeHToB 1—4 nepuonos Ilepuoguueckoil cucTeMbl XuMudeckux anemMenton . 1.
MeHpeneeBa, UCIOB3YsI HOHATHS «S-, P-, -2JIEKTPOHHBIE OPOUTAIIHY, «IHEPIETUUECKUE
YPOBHHY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX SJIEMEHTOB U HX
COEIMHEHUH 10 nepuoaam u rpynnam Ilepruoauyeckoit cuctembl XUMUYECKHUX 3y1eMeHToB /], U.
Menngeneena;

-COpMHUPOBAHHOCTh YMEHUM XapaKTEPU30BAThH (OMHMCHIBATH) OOIIME XUMUUECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, IOATBEPKIAaTh CYLIECTBOBAHUE M€HETUYECKOU
CBSI3M MEX]ly HEOPraHMYECKUMHU BEIIECTBAMH C IOMOUIbIO YPABHEHUI COOTBETCTBYIOLINX
XUMUYECKUX PEAKIUN;

-chopMHpPOBAaHHOCTh YMEHUS KJIACCU(PHUIIPOBATH XUMUUIECKUE PEAKIIUU IO Pa3IMuHbIM
MpU3HaKaM (YMCIy U COCTaBY pearupyrolux BEIeCTB, TEII0BOMY 3 (eKTy peakunm,
M3MEHEHUIO CTeNeHel OKUCIICHUS IEMEHTOB, 00pPaTUMOCTH PEaKIMK, YIaCTHIO KaTaIn3aTopa);
-cOpMUPOBAHHOCTh YMEHUM COCTABIIATh YPABHEHUS PEAKIIUNA PA3TUIHBIX TUTIOB, IOJTHBIC U
COKpallléHHbIE YPAaBHEHUSI pEaKIIMii HOHHOIO OOMEHA, YUYUThIBas yCIOBUS, IPU KOTOPBIX 3TH
peakiuy uAyT A0 KOHIIA;

-COpMUPOBAHHOCTh YMEHUM MPOBOAUTH PEAKIINH, TOATBEPKIA0IINE KaUeCTBEHHBI COCTaB
Pa3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIIME
B BOJIHBIX PACTBOpaxX HEOPraHMYECKUX BEIIECTB;



-c(hopMHpPOBAaHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKLuil MOCPEACTBOM COCTABIICHHSI SJIEKTPOHHOT0 OajlaHCca 3TUX PEaKIHA;
-c(hOpMUPOBAHHOCTh YMEHUI1 OOBSCHITH 3aBUCUMOCTh CKOPOCTH XHMUYECKOU PEaKIUH OT
Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIICHUSI XUMHUECKOT0 PABHOBECHS B 3aBHCUMOCTH OT
BHelHero Bo3aenctus (mpunnun Jle [llatense);

-c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHYECKUE MPOLIECCHI, JISKAIINE B OCHOBE
MIPOMBIIIJICHHOTO MOJIyYeHHS CEPHON KHUCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTb
MPEeICTAaBICHNN 00 OONMX HaYYHBIX MPHHIUIIAX M SKOJIOTHIECKUX MPOOIEMaX XUMHYECKOT 0
MIPOM3BOJICTBA;

-c(hOpMUPOBAHHOCTh YMEHUI TPOBOJANTH BEIYUCIICHHSI C HCIIOJIb30BAHUEM TTOHSTHS «MaccoBast
JI0JISI BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOIICHUH ra30B MPH XMMHYECKHX PEAKIUIX, MACCHI
BEIIECTBA NI 00BEMA ra30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HITH 00BEMY OHOTO
U3 YJaCTBYIOIINX B PEAKLIUHU BEIIECTB, TEIIOBOr0 3 (eKTa peakuuy Ha OCHOBE 3aKOHOB
COXpaHEHUS MacChl BEIIECTB, IPEBPALLCHUS U COXPAHEHUS SHEPTUH;

-chopMHpOBaHHOCTH YMEHUH COOMIOIATh IPaBUJIa MOJIB30BAHUS XUMUYECKOM MOCY 10U U
nmabopaTopHbIM 000PYIOBAHHEM, a TAK)Ke MTPaBHIia 0O0paIlleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH I10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKHX OIBITOB;

-c(hOpMUPOBAHHOCTH YMEHUH MIJIAHUPOBATH U BBIITOJIHATh XUMUYECKUI SKCIIEPUMEHT
(pa3noxeHue MepoKcuaa BOIOPOIa B MIPUCYTCTBUU KaTaIH3aTOPa, ONPEICICHUE CPEIbI
PacTBOPOB BEILIECTB C MOMOIIBIO0 YHUBEPCAJIbHOr0 HHINKATOPA, BIUSHUE PA3TUYHBIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOM peakiuu, peakllui HOHHOTO 00MeHa, KaueCTBEHHbIE PeaKIi Ha
cynbdaTt-, KapOOHAT- U XJIIOPU-AaHHOHBI, HA KATHOH aMMOHHUSI, PEellIeHHE SKCTIEPHUMEHTAIBLHBIX
3aa4 1o reMam «Metamisi»y u «HemeTanb) B COOTBETCTBHH C IIPABUIIAMH TEXHUKH
6e3omacHOCTH IpH 00pallleHUH C BEIIECTBAMHU U JJAOOPATOPHBIM 000pYI0BaHUEM, IIPEACTABIATh
Pe3yIbTaThl XKMUYECKOT 0 dKCIIEPUMEHTA B (popMe 3arrcu ypaBHEHUI COOTBETCTBYIOMINX
peakuuii 1 popMyIMpoOBaTh BHIBOBI HA OCHOBE 3THX PE3Y/IbTATOB;

-c(hOpMHUPOBAHHOCTb YMEHUH KPUTHYECKU aHAJIM3UPOBATH XUMUYECKYIO HH(pOpMaIHIo,
MOJTYYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM KOMMYHUKAIMK, IHTepHET 1
JPYTHX);

-c(hOpMUPOBAHHOCTh YMEHUI1 COOJIFOIaTh MPaBUIIa SKOJOTHUYECKH 11€JIeCO00pa3HOT0 IOBECHHS
B OBITY M TPYIOBOM JICATEILHOCTH B IEJISIX COXPAHEHUST CBOETO 3[I0OPOBbS M OKPYIKAIOIIIECH
MPUPOIHON CpeJIbl, 0OCO3HABAThH OMACHOCTH BO3CHCTBUS HA )KUBBIC OPraHU3MBI ONPEeIEHHbBIX
BEIIECTB, MOHUMas cMbIcH rokasartes [1/IK, moscHaTs Ha mpumepax cnocoObl yMEHbIICHUS U
MPETOTBPALICHUS HX BPEAHOTO BO3/IEHCTBHS HA OPraHU3M YeJIOBEKa;

JUIs 00Yy4aroIIUXCsl ¢ OTPaHMYEHHBIMUA BO3MOKHOCTSIMU 3710POBbsI: YMEHUE IPUMEHSITh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJ[aX TTO3HAHUS BEIIECTB M XUMUYECKUX SBJICHUN;

JUISL CJIETIBIX U CIA0OBUAALIMX OOYUYaIOIIUXCs: YMEHUE HCIOIb30BaTh peibe(HO-TOUCUHYIO
cuctemy obo3Hauenuii JI. bpaiins nis 3anucu XumMudaeckux GopMmy.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KUIACC
KonnyectBo yacos
Ne HanmeHoBaHnme pa3aesioB M TeM JnexkrpoHHsble (UG poBHIe)
KonTpoabhsbie
n/n NMPorpaMMel Bceero IIpakTHyeckue padoTsl o0pasoBaTesIbHbIE PecypChl
patoThI
Paznen 1.Teopernyeckne OCHOBBI OPraHU4eCKO XUMHUHU
IIpe3enranus
(MH®OYPOK): https://infourok
.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-
4554865.html
IIpenmeT opraHnyecKON XUMUH.
11 Teopus cTpoeHus! OpraHuYeCKUX 3 0 0 Bueoypox: http://school-
coequnenuii A. M. Bytneposa collection.edu.ru
Buneoypok: http://school-
collection.edu.ru/
HUroro no pazneny 3
Paznen 2.Yraesomopoabt
Buneoypox: http://school-
collection.edu.ru/
91 [IpenenpHble YrieBoaopoOIbl — 5 0 0 Buzeoypok

aJIKaHBbI

(MHTEPYPOK): https://www.
vaklass.ru/p/himija/10-
klass/uglevodorody-



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

6579439/alkany-metan-i-eqo-
gomologi-

2.2

HenpenensHble yrieBo10poIbL:
AJIKEHBI, AJTKAJIMCHBI, ATKUHBI

Buneoypok: http://school-
collection.edu.ru/ Ypoxk

IIpesenrauus

(MH®OVYPOK): https://infourok
.ru/prezentaciya-na-temu-
poluchenie-etilena-i-opiti-s-nim-
klass-

Buneoypoxk: http://school-
collection.edu.ru

[Ipe3enTanus
-https://infourok.ru/prezentaciya
-po-himii-na-temureshenie-
zadach-po-organicheskoy-himii

2.3

ApoMaTHYecKue yTIeBOOPOIBI

Buneoypok: http://school-
collection.edu.ru/

24

[IpuponHble HCTOYHUKH
yIJIEBOJIOPOJIOB U UX NepepaboTka

Buaeoypok
(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/10-
klass/

Hroro no pazueny

13

Paznen 3. KucJsiopoacoaepxxaniue oprannieckKiue coeJMHeHU s

3.1

Cruptel. Oenon

3

TIpesenranus
(MH®OYPOK): https://infourok
.ru/material-i-prezentaciya-k-



https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii

uroku-v-klasse-po-himii-po-
teme-odnoatomnie-spirti-

Ypox (Hudposas

6ubmmoreka): https://app.onlines
chool-1.ru/10-

(MH®OYPOK): https://infourok
.ru/prezentaciya-po-himii-fenoli-
klass-1535601.html

3.2

Anpnerunpl. KapOoHOBBIE KHCITOTHI.
CrnoxHble 3¢upbt

Ypok

(SIKnacc): https://www.yaklass
.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-Kisloty-
Buneo: http://school-
collection.edu.ru/
[Ipesenranus

(MH®OVYPOK): https://infouro
K.ru/prezentaciya-po-himii-na-
temu-zhiri-mila-i-sms-klass-

3.3

VYraesoasl

Buneoypox: http://school-
collection.edu.ru

[Ipe3enranus

(MH®OYPOK): https://infouro
K.ru/prezentaciya-po-himii-na-
temu-krahmal-

Pemry
EI'D:https://ege.sdamgia.ru/

Uroro no pazneny

13

Pasnen 4.A30Tconep:xaniue oprannyeckue coeJuHeHust



https://app.onlineschool-1.ru/10-
https://app.onlineschool-1.ru/10-
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-

Buneoypox : http://school-
collection.edu.ru/
41 AMUHBL. AMUHOKHACIIOTHL. bemku 3 0 0 [Ipe3enTanmus
(MH®OYPOK): https://infouro
Kk.ru/prezentaciya_po_himii_na
_temu_belki_
HUroro no pazneny 3 0
Paspnes 5.BbicOKOMO/IEKY/ISIPHBIE COCIUHEHUS
HNH®OVYPOK): https://infouro
5.1 IMnactmaccel. Kayayku. Bomokna 2 0 0 k.ru/prezentaciya-po-himii-
fenoli-klass-1535601.html
Uroro o pazaeny 2 0
OBIIEE KOJIMYECTBO YACOB I10 34 9 5
I[IPOI'PAMME
TEMATHUYECKOE INIAHUPOBAHHE
11 KJIACC
K
Ne i/ | HammeHnoBaHue pa3nesioB u QANTIECIO TAcoh DueKkTpoHHbIe (HU(pPOBbLIE)
TEM NpPOorpamMmmMbl Beero KOHTPOHbeIe HpaKTI/l‘leCKI/Ie paGOTbI 06p330BaTeJI]>H]>le pPecypcChl
padoThI
Pasnes 1. Teopernueckne 0CHOBbI XMMHUH
CrpoeHue aToMOB.
e broTecKuil 34K I Bbubnuoreka
cpuoHce 3aKo ITOK https://m.edsoo.ru
11 [Nepromuyeckas cucrema 3 0 0
bubmuoreka

XUMHYECKUX demeHToB JI. .
MenpeneeBa

PDII https://resh.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/

Crpoenue BemecTna.

Bubnuoreka
ITOK https://m.edsoo0.ru

12 MHuoroo0pasue BelecTB 4 bubmmoreka
PO https://resh.edu.ru
bubmoreka
1.3 XUMIYECKUE PEaAKIIUH 6 LTOK https://m.edsco.ru
bubnmmorexa
POII https://resh.edu.ru
HWroro no pazaeny 13
Pa3nen 2. Heopranuyeckasi XuMus
bubnunoreka
21 MeTamibt 6 IIOK https://m.edsoo.ru
bubanoreka
POII https://resh.edu.ru
bubanoreka
29 HeMetarmiss 9 ITOK https://m.edso0.ru
bubanoreka
POII https://resh.edu.ru
bubnunoreka
23 CBs3b HEOPraHUYECKHUX U 5 LIOK https://m.edsoo.ru
OpPraHUYECKUX BEIICCTB bubnunoreka
PO https://resh.edu.ru
Wroro no pazneny 17
Pa3znen 3. Xumus u ;Ku3Hb
butmmorexa
31 T 4 ITOK https://m.edsoo.ru
butmmorexa
POIII https://resh.edu.ru
Wroro mo paznery 34




Ka.]IeHII APHO-TEMATHICCKOC INITAHUPOBAHUE

10 KJIACC

Koan4yecrBo yacos Hara
Nen Tema vpoKa DJIeKTPOHHBIE HU(poBbIE
I yp Beer | Konrpo | Mpakrnu | 10 /laTa o0pa3oBaTe/ibHbIE Pecypechl
0 JbHbIE | €CKHe ANy o dakry
pa6oTsl | paboThI
[IpenmMer opraHnyeckol XUMHUH, €€ Hpeserrauns
pei p ’ (MH®OYPOK): https://infourok.ru/prez
1 BO3HUKHOBEHHE, Pa3BUTHE U . - -
AHAYCHIC entaciya-predmet-organicheskoj-himii-
10-klass-4554865.html
Teo CTpoe opra’nuyec
Pt CTPOCHHA OPTaHHeCinx Buneoypok: http://school-
2 coennHenuit A. M. bytnepona, eé :
collection.edu.ru
OCHOBHBI€ TTOJIOJKEHUS.
[IpencraBienue o kiaccupukanuu
OpTaHWYECKIX BEIIECTB. Brneoypok: http://school-
3 HomeHknatypa (cucreMaTH4ecKas) collection.edu.ru/
Y TPUBHUAJbHBIC Ha3BAHUS
OpPraHUYECKUX BEIIECTB.
Buneoypok: http://school-
4 AJKaHBI: COCTaB U CTPOEHHUE, collection.edu.ru/
TOMOJIOTUYECKUH PsijL
Bupaeoypox
5 MertaH u 3TaH — TpocTeie (MHTEPYPOK): https://www.yaklass.ru

IpeaACTaBUTCIN aJIKAHOB

/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-eqgo-gomologi-




AJIKEHBI: COCTaB U CTPOEHUE,

Bugaeoypox: http://school-

6 CBOMCTBa collection.edu.ru/ Ypok
DTHJICH U TIPOITUIICH — (AKmnacc):https://www.yaklass.ru/p/himij
7 MPOCTEHUINNE TIPS CTABUTEIN a/10-klass/uglevodorody-
aJIKEHOB 6579439/alkeny-poluchenie-i-
primenenie
[IpesenTanus
lpaxmirieckas padora Ne 1. (MH®OYPOK): https://infourok.ru/prez
8 «HonyquI/Ie OTHUJICHA U U3YYCHUC - . P .
. entaciya-na-temu-poluchenie-etilena-i-
€ro CBOUCTB» - .
opiti-s-nim-klass-
Ankanuensl. byraguen-1,3 u
9 mermnoyTaaueH-1,3. [onydenue Buneoypok: http://school-
CHHTETHYECKOr0 Kay4yKa u collection.edu.ru
PE3UHEL.
AJIKHHBI: COCTaB U 0COOCHHOCTH Buneoypox: http:/ SChOOI‘_
10 CTPOGHHS, TOMOJTOTHIECKHH PSII. colIectlor_l.edu.ruatcetllen-l-eqo-
AueTnier — npocreimmii gomologi-6892969
HpGHCTaBI/ITCHL AJIKUHOB
[IpesenTanus
11 Brraucienns mo ypaBHEHHIO https://infourok.ru/prezentaciya-po-
XHUMHYECKON peaKkiuu himii-na-temureshenie-zadach-po-
organicheskoy-himii-
Bugaeoypox: http://school-
12 ApeHI)I: 6eH30H " TOJIYOJL. C0||ectionledulru/

TOKCHYHOCTH apEHOB



https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii

T'enetnueckas cBsI3b

Buneoypok: http://school-

13 YIIIEBOAOPOAOB, IPUHAJIEKALIUX K collection.edu ru/
Pa3JIMYHBIM KJIaCCaM.
HIJ)IIZIJ;(())H}(I)H(T I:)ZT'OII[IH; chl HBIN Ta3 u Brneoypok
14 | Y'/ICBOMOPOLOB: TIPHPOA (MHTEPYPOK): https://interneturok.ru/l
MOy THEIE HE(PTAHBIE Ta3bl, HEPTH U .
) esson/chemistry/10-klass/
IIPOAYKTHI €€ HepepaboTKH.
[IpupoHbie UCTOYHUKU
JIEBOJOPOJIOB: MPUPOIHBIN T'a3 U Buneoypoxk .
15 | ) (MHTEPYPOK):https://interneturok.ru/I
MOy THBIE HEPTSAHBIE ra3bl, HEPTH U .
) esson/chemistry/10-
IIPOAYKTHI €€ mepepaboTKH.
16 Konrporenaz pabora Ne I mo Pemry OI'D:https://chem-oge.sdamgia.ru/
paszaeny «YTiaeBOAOPOAbI»
IIpe3enTanus
IIpe/ieNbHEIE OHOATOMHBIE (MHO®OYPOK): https://infourok.ru/mate
17 | cimpTHi: MeTaHON M ATaHOM. rial-i-prezentaciya-k-uroku-v-klasse-po-
BonoponHas CBS3b. himii-po-teme-odnoatomnie-spirti-
18 MHOTroaTOMHBIE CITUPTHI: Pemry OI'D:https://chem-oge.sdamgia.ru/
STHJICHIJIMKOJIb U TJIMICPUH.
DeHOII: CTPOECHHE MOJICKYJIBI, Buneo: http://school-collection.edu.ru/
19 (u3HUecKre 1 XMMUYECKHE
CBOWCTBA, IPUMECHEHHUE
20 Anbaeruapl: GopMaibIeru u Buneo: http://school-collection.edu.ru/

aleragbaerua. AneToH.




OnHOOCHOBHBIE NPEENbHBIE

21 KapOOHOBBIE KUCIOTHI: MypaBbIHAS Buneo: http://school-collection.edu.ru/
U YKCyCHast
2 | X2 Bucoypors oo
p pa yKey collection.edu.ru/
KHCIIOTBI»
CreapuHOBas U OJICMHOBAS Bueoypok: http://school-
23 KHUCJIOTBI, KaK IPECTaBUTEITN ’ Ntp://SChoor-
collection.edu.ru
BBICIIINX KapOOHOBBIX KHCIIOT
MEL1a KaK COJIH BBICIITHX HpesenTauus
(MH®OYPOK): https://infourok.ru/prez
24 KapOOHOBBIX KHUCJIOT, UX MOFOIIEE . LT .
" entaciya-po-himii-na-temu-zhiri-mila-i-
JIENCTBUE
sms-klass-
CrnoxxHble 2(UPBI KaK MTPOU3BOIHBIC Buneoypor: http://school-
25 KapOOHOBBIX KHCIOT. ['unponm3 - AL SChoo
collection.edu.ru/ Ypok
CIIO’KHBIX 3(UPOB
26 XKupsl: ruaponns, IpuMEHEeHUE, Buneoypox: http://school-
OHoIOruYecKas poiib JKUPOB collection.edu.ru
VriIeBoaEI: COCTaB,
97 kinaccu pukaius. Baxueiinme Buneoypox: http://school-
IPEICTABUTEIIH: TIIIOKO03a, collection.edu.ru
dbpykTo3a, caxapo3a
Kpaxmaun n nesmmrosio3a Kkak TIpesenauus
28 Hp 0o HBIGHHOJ'II/IMG o (MH®OVYPOK): https://infourok.ru/prez
PHpoO PBI. entaciya-po-himii-na-temu-krahmal-
KonTtponbshas pabora Ne 2 o
29 | pasmeny «Kucnopomcoaeparine Pemry EI'D:https://ege.sdamgia.ru/

OpPraHu4eCKu e COCANMHCHU S




Buzaeoypok : http://school-

30 AMMHBI: METUJIAMUH U aHUJIMH 1 ;
collection.edu.ru/
AMUHOKHCIIOTHI KaK aM(oTepHBIe Buzeoypoxk: http://school-
31 OpPraHUYECKUEe COCTUHECHHUS, UX 1 collection.edu.ru/
OmoNIornuecKoe 3HaUYCHUE.
IlenTuael
benku xak npupoaHbie Hpesenrams
32 PHpOi 1 (MH®OYPOK): https://infourok.ru/prez
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS . o .
entaciya po himii_na temu belki
33 OCHOBHBIC MTOHSATHS XUMUHU 1 Buneoypok: http://school-
BBICOKOMOJIEKYJIIPHBIX COCAMHCHUN collection.edu.ru/
OCHOBHBIE METO/IBI CHHTE32 [IpesenTanus
34 | BPICOKOMOICKYIAPHBIX 1 (MH®OYPOK) https://infourok.ru/preze
coenuHenui. [TmacTmaccsl, ntaciya-po-himii-na-temu-plastmassy-
Kay4qyKH, BOJIOKHA volokna-i-kauchuki-6293998.html Ypox
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




Ka.]'[eHI[apHO-TeM ATHYE€CKO€ INIAHUPOBAHHUE

11 KJIACC

KoanuecTBo yacoB

. Jara
i\f_ " | Tema YpoOKa Bee KonTpo | Ilpakté | mo DJleKTpOHHBIe HU(POBbIe 00pa3oBaTelbHbIC PECYPChI
n o | bHBIE | ueCKME | miaHy |Jara
padoTbl | padoThI o
dakry
XuUMUYECKHMA [Mpesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
3JIEMEHT. ATOM. na-temu-stroenie-atoma-klass-1984616.html BuaeoypoK: http://school-
1 DJIeKTpOHHAs 1 collection.edu.ru/ Vpox(SKmacc):https://www.yaklass.ru/p/himija/11-
KOH(UTrypanus klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-
aTOMOB model-stroeniia-atoma-6936621
[lepuoanueckuii
3aKOH U
Hepuomiecias [Mpesentanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-himii-
CUcCTeMa . . .- - N -
R na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-
5494709.html Ypox (Lludposas 6ubmmoreka):https://app.onlineschool-
2 anementoB /[. . 1 S A .
1.ru/11-klass/himiya/periodicheskaya-sistema-
MenpeneeBa, ux — - -
CBs3n C himichesk1/article Buneoypox: http://school-
. collection.edu.ru/ Buneoypoxk
COBPEMEHHOU
TEOPUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTHU VYpok (SAKmnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
3 U3MECHCHUS 1 poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-
CBOWCTB elementov-i-ikh-soedinenii-po-perioda -6957324 Ipe3eHTarst




XAUMHAYECKUX
3JIEMEHTOB M UX
COEIMHEHUH 110
rpynmnam u
nepuoaaM.
3HaueHNE
MIEPUOTUIECKOTO
3aKOHA U CUCTEMBI
XUMHUYECKUX
anemenToB /.M.
MenpeneeBa B
pa3BUTUU HAYKH

(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-
1400406.html Ypoxk (Lludpoas 6udaunoreka):https://app.onlineschool-
1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article

Ctpoenue
BELIECTBA.
Xumudeckas CBS3b,
e€ BUJIBIL,
MEXaHU3MBbI
o0Opa3oBaHUs
KOBAJICHTH O
cBs13u. Bonoponnas
CBSI3b

[Mpesentanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-himii-
obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-
klass-497723.html Buaeoypoxk:http://school-collection.edu.ru/

VYpox(POIII):https://resh.edu.ru/subject/lesson/5911/ (Buxeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii

BaneHTHOCTB.
DJIEKTPOOTPHUIIATEN
bHOCTE. CTeneHb
OKHCJIEHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOI'0
CTPOCHHUS

[Mpesentanus (MHPOYPOK): https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-
282695.html Buneoypox: http://school-

collection.edu.ru/ Ypok(sdKiacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-
vozmozhnosti-atomov-6939437 Buaeoypok
(POII):https://resh.edu.ru/subject/lesson/6332/




ITousatue o
JIACTIEPCHBIX
CHCTEMaX.
Hctunnsie u
KOJIJIOMTHBIC
pacTBOPBHI.
MaccoBas gois
BEIIECTBA B
pacTBope

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-
veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii ¥ poxk
(Hudposas 6udbmmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypox
(PDII):https://resh.edu.ru/subject/lesson/4939/

Knaccuduxanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
COEIUHEHUHN.
I'enernueckas
CBSI3b
HEOPraHUYECKHUX
BCIIECTB,
pa3IMYHbIX
KJIacCOB

Bunaeoypok: http://school-collection.edu.ru/ TIpe3enrarus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

Knaccudukamus
XUMUYECKUX
peakuuii B
HEOpPraHUYEeCKOU U
OpraHUYecKOon
XUMHH. 3aKOH
COXpPaHEHUSI MACChI
BEILIECTB; 3aKOH
COXpaHEeHUs U
MpEeBpAILEHUS
SHEPruu Nnpu

I[Mpesentanus (MHD®OYPOK): https://infourok.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-reakcij-
5540433.html Buneoypoxk:http://school-collection.edu.ru/

Ypoxk(SKinacce):https://www.yaklass.ru/p/himija/l1-klass/khimicheskaia-
Kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-
priznakam-6964758 Buneoypox klass/himiya/klassifikaciya-
himicheskih-reakc5/article Ypoxk
(POMI):https://resh.edu.ru/subject/lesson/4938/




XUMHYECKUX
peakuusax

CKOpOCTh peakiyu.

[Mpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-skorost-himicheskih-reakciy-klass-
1040626.html Buneoypok: http://school-

O6paTnMbIe collection.edu.ru/ Ypox(SIKmacc):https://www.yaklass.ru/p/himija/11-
9 peaKIH. klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-
XUMIgecKoe faktory-vliiaiushchie-na-skorost-reaktcii-6964759 Buneoypox
paBHOBECHE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11 -
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
[IpakTrueckas
pabora Ne 1.
«Bumsnue [Mpesentanus (MHPOYPOK): https://infourok.ru/prezentaciya-uroka-
10 DASIHHHbIX himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-
(axTopos na 3516838.html Buaeoypox: http://school-collection.edu.ru/
CKOpOCTh
XUMHYECKOMN
PCaKInmn»
DJIEKTPOJIMTHYECKA o o
S TMCCOLHALIS. (AKnacc):https.//www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
MousTtre o 7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-
BOZIOPOTHOM rastvora-7048767 Buneoypok
11 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11 -

nokazarene (pH)
pactBopa. Peakunu
HOHHOT0 OOMe€Ha.
IMuaponus
OpPraHUYECKUX U

klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena




HCOPraHN4€CKuXx

BCIIIECTB

OKUCIUTEIBHO- [IpezenTanus _ _ o
ROCCTAHOBHTENBHEL (MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno-
& PeaKImH. vosstanovitelnye reakcii_11 klass-

12 | Tonstue 06 481851.htm Buneoypox: http://school-collection.edu.ru/ Ypok
DIIEKTPOJTH3E (Oudposas 6udmmoreka):https://app.onlineschool-1.ru/11-
PACTLITABOB 1 klass/himiya/okislitelno-vosstanovitelnye7/article
pacTBOPOB COJIEH
Koutponbnas
pabora Ne 1 o

13 paszaeny Perry ET'D:https://ege.sdamagia.ru/

«TeopeTnueckue

OCHOBBI XUMHUN»

MeTamisl, ux

IIOJIOKCHUEC B

[Tepuoanyeckoit

eucreme (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
XUMHUYECKUX p . . .
sementos I, V1, klass/bfazgvye-sps_toyanlya-vewestv-dlspersnye-5|stemy-chlstye-

14 Mereneesa i vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz Ypox
0COBEHHOCTIH (Uudposas budimoteka):https://app.onlineschool-1.ru/11-

klass/himiya/metally/article
CTPOCHU aTOMOB.
OO6mme
duznyeckue
CBOMCTBA METAJIJIOB
15 CrnaBbl METAJIOB. Ypox(POIII):https://resh.edu.ru/subject/lesson/4961/ Ipe3enrarus

DIEKTPOXUMUYECK

(MH®OVYPOK): https://infourok.ru/prezentaciya-na-temu-




Uil psin elektrohimicheskij-ryad-napryazhenij-metallov-

HaTPSHKCHHUI 4703809.html Buneoypok:http://school-collection.edu.ru/

MECTAJIJIOB

XuMu4deckue

CBOIiCTBa [Mpesentanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-himii-
BaKHEHIIINX na-temu-metalli-gruppi-glavnoy-podgruppi-

METaJIJIOB (HaTpui,

1919665.html Buneoypox: http://school-

16 KaJIui, KaJIbIui, collection.edu.ru/ Ypox(dKmacc):https://www.yaklass.ru/p/himija/11-
MarHmi, klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
ATFOMHIHWN) ¥ X metallov-ia-iiia-grupp-

COEIMHEHUM
[MpesenTanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html Buaeoypox:http://school-
collection.edu.ru/

XuMHudeckue . .

iy | e o v a——
MEIU U UX
COCAMHCHNN https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-

nemetally/perehodnye-metally
[IpesenTanus
(MH®OYPOK):https://infourok.ru/material.htmlI?mid=35890 Vpok
XuMHU4ecKue (AKmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
18 CBOWCTBA I[UHKA, metallov-7200709/zhelezo-i-ego-soedineniia-7224313

JKellesa U ux
COEMHEHUN

https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/tcink-i-ego-soedineniia-7224311 Buaeoypok




[IpakTHueckas

,P,)a60Ta Ne2. VYpox:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-
Pemenue L .
19 ekspierimiental-nykh-zadach-po-tiemie-
IKCIICPUMEHTATIBH mietally Buneoypox:http://school-collection.edu.ru/
BIX 3aJ1a4 I10 TeEME ’ * —
«MeTtae»"
Hemeranmnel, ux
HMOJOACHACE Buaeoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/9-
Ilepnoguyeckon - : - —— -
klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-
CHUCTEMC
elementov-nemetallov Ypoxk (Lludposas
20 XUMHUYECKUX - .
oubmoTeka):https://app.onlineschool-1.ru/11-
anemenToB /1. U. . -
MeHIeIeeRa 1 klass/himiya/nemetally/article Ypox
A (PDIII):https://resh.edu.ru/subject/lesson/5939/
0COOECHHOCTH
CTPOCHHA aTOMOB
dOu3ndIecKue
CBOHCTBA [Mpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
HEMETAJLIOB. nemetalli-klass-2669698.html Buneoypox:http://school-
Amnnorpornust collection.edu.ru/
21 HEMETaJuIoB (Ha )
nprMepe Ypox (Ludposas 6H6nH0T_eKa):https://app.onllneschool-l.ru/ll-
KHCIIOPOJIa, CEpbl, klass/himiya/nemetally/article Ypox
docdopa 1 (POI):https://resh.edu.ru/subject/lesson/5939/
yriiepona)
XUMUUECKHe Ipesentanus (MHPOYPOK):https.//infourok.ru/prezentaciya-po-teme-
5y | coiictsa galogeni-3923340.html Buneoypox:http://school-collection.edu.ru/

rajoreHoB, Cephbl U
UX COEIWHEHUN

(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030




XUMHYECKHUE
CBOMCTBA a30Ta,

[Mpesenrtanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-azot-i-fosfor-6051540.html Bugeoypox:http://school-
collection.edu.ru/

23
(bocodpa 1 nx Vpok(SIKJTacc): https://www.yaklass.ru/p/himija/11-
COCIMHCHNH klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028
[Mpesentanus (MHPOYPOK): https://infourok.ru/prezentaciya-k-uroku-
XUMUUECKHe elementi-ivgruppi-glavnoy-podgruppi- _
o4 | croiicrsa 2533214 .html Buneoypoxk:http://school-collection.edu.ru/
YIJIEpOAa, KpEMHHA Ypoxk(SKinacce):https://www.yaklass.ru/p/himija/11-
11X COCTMHCHIN klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
IIpumenenue
BaKHEHIITHX ITpesentanus :https://myslide.ru/presentation/primenenie-
25 - n
HEMETAJUIOB U MX nemetallov Buneoypoxk:http://school-collection.edu.ru/
COEIMHEHUM
O06o0menne u
cucremMaTusanus
3HAHHUU I10 TEME
«Hemeranmby. .
- BLIYHCICHHS O Permry ET'D:https://ege.sdamagia.ru/
YPaBHCHUAM Buneoypoxk:http://school-collection.edu.ru/
XUMHUYECCKNX
peakuuii u
TCPMOXUMHUYECCKUC

pac4€rbl




[IpakTHueckas

pabora Ne 3.

97 «Perenne Vpox:https://multiurok.ru/files/reshenie-zadach-po-teme-metally-
AKCTIEPUMEHTAIbH nemetally-11-klass.html Buaeoypox:http://school-collection.edu.ru/
bIX 3a1a4 I10 TEME
"HemeTannsr"»

KonTponbHas
28 padora Ne 2 o Pemry EI'D:https://ege.sdamgia.ru/
TemMaM «MeTaJiib
u «Hemeramibny
Heoprannueckue n .
OpraHuuecKie Ypok (P3_Hl):https://gpp.on!|nc_aschool_—l.ru/l_l- _

by | KucHOTHL klass/himiya/neorganicheskie-i-organicheskie3/article
Heoprannyeckue 1 https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-
OpraHuHccKne organicheskiel/article Buneoypox:http://school-collection.edu.ru/
OCHOBAaHUA
AmdoTepHbIe
HCOPraHN4€CKUEC U
OpraHH4ecKkue Buneoypox:http://school-collection.edu.ru/

COENUHEHUS. ) ]

30 | emermueckas Buneoypok(MHT YPKPOK):https://interneturok.ru/book/chemistry/11-
CBS3b klass/himiya-11-klass-rudzitis-g-e# Ypok
HEOPraHHYECKUX U (POII):https://resh.edu.ru/subject/lesson/4960/

OpPraHu4YeCKuX
BCIIICCTB
Pone xumun B ]
31 Buneoypox:http://school-collection.edu.ru/

o0ecIeueHun
3KOJIOTHYECKOM,




SHEPreTHYECKON U [Mpesentanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-teme-
MHIICB O himiya-ekologiya-zdorove-3157847.html
0e30macHOCTH,
pa3sBUTHH
MEIUIMHEI
[TpencraBnenus oo
O0IINX HAYYHBIX
TPUHITAITAX VYpok (Ludposas 6udamoreka): https://app.onlineschool-1.ru/11-
32 | IpPOMBINUIEHHOTO 1 klass/himiya/himicheskaya-tehnologiya-proizvl/article Ypox
MOJTYYCHUS (POII):https://resh.edu.ru/subject/lesson/3514/
BayKHEHUIIINX
BEIICCTB
YeoBek B MHpE [Mpesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-na-temu-
33 BEILIECTB U 1 himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
MaTepHaJIOB 4711080.html
XiMust 1 370poBbe H.pe.E}eHTaHI/IS[ (MH®OVYPOK):https://infourok.ru/prezentaciya-na-temu-
34 1 himiya-i-zdorove-cheloveka-803499.html Buneoypox:http://school-
YCJIIOBCKaA .
collection.edu.ru/
OBHIEE KOJIMYECTBO
YACOB I10 34

I[TPOTPAMME




METOAUYECKOE OBECIIEYEHUE

OcHoBHas1 1uTEpaTypa:

1. Xumus. 10 knacc. ba3oBbiil ypoBeHb: yueOHUK 11 00111€00pa30BaTENbHbBIX YUPEKACHUM
| Pynsutuc I .E., ®enpaman @.I..—AO: «[Ipocsemenue», 2023r

2. Xumus, 11 xnace/ I'abpuensa O.C., OOIIeCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY;
AO «MznarensctBo «IIpocBemienne

[epronuueckas cucrema xuMuU4eckux syemenToB JI.M.Meneneera, Tabnuia pacTBOPAMOCTH,
ANEKTPOXUMHUUYECKUHA PsIJl HAMPSHKEHU ST METAIIIOB

3. I'abpuensn O.C. HacronpHas kaura s yautens. M.: biuk u K, 2008.

4. Xumusi. 10 kitacc: KOHTPOJIBHBIE U TPOBEpOUHbIe paboThl K yuednuky O.C. 'abpuensna
«Xumust. 10 xnacc. ba3oselit yposens» / O.C. 'abpuensn, I1.H. bepeskun, A.A. Yimakoa u
ap.. — 3- e m34., crepeotur. — M.: Ipoda, 2010. — 253, [3] c.

JlonoTHUTeJIbHAS JIUTepaTypa:

1. Oprannueckasi XuMHs B TeCTax, 3aja4ax, ynpaxxueHusax. 10 kimacc: yue0.mocobue s
obmeoopasosar. yupexaenuii / O.C. 'abpuensa, U.I'. Octpoymos, E.E. Octpoymoa. — 3-¢
u3n., crepeotun. — M.: Ipoda, 2005. — 399, [1] c.

2. Penerutop mo xumuu / o pen. A.C. Eroposa. — 13n. 30-e. — PoctoB u//l: ®enuxkc,
2010.—-762,[1] c.: mi1. — (AOUTYpHEHT).

3. EI'D 2012 Xumus. Tunossie Tecrosble 3ananusi / FO.H. Mensenes. — M.: U3natenscTBO
«Ox3amen», 2012.

4. Orimunuk EI'D. Xumus. Pemenue cnoxubix 3aaad. [Ton penaknueii A.A. Kapepunotii /
OUIIN. — M.: Uaremnext-Lentp, 2012. — 200c.

5. Enunsiii rocynapctBeHHbli 3k3aMed 2012. Xumus. YHUBepcaabHble MaTepUaibl It
noaroroBku yuammuxcs / ®UITN. — M.: Uatennekt-Lentp, 2009. — 272c¢.

6. Xomuenko W.I'. Pemenue 3agau mo xumuu. — M.: OO0 «M3natensctBo HoBasiBomnay,
2005. — 256¢.

7. Xomuenko I'.I1. Xumus aist moctynaromux B By3sl: Yued.mocodue. — M.: Beicur.ink.,
1985. - 367 c., uiL.

8. «Emunas xomrexuus LHudposeix ObpazoBarensHbix Pecypcosy» (Habop nudpoBeix
pecypco k yuebnukam O.C. I'abpuensna) (http://school-collection.edu.ru/).

9. http://him.1september.ru/urok/-Matepuasl Kk ypoKy.

10. http:/www.schoolchemistry.by.ru [llkonpHast XuMust - CipaBOYHUK

11. www.edios.ru — Dittoc — eHTp AMCTAHIIMOHHOT0 00pa3oBaHUs

12. http://djvu-inf.narod.ru/ - snekrponnas 6ubIHOTEKA.
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