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NHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
ocBOeHUsI (eaepaibHONW 00pa30BaTEIbHON MPOrpaMMbl CpPEIHEro OOIIero
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B denepaibHOM
rocyJapcTBeHHOM obOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNbHBIX
opranuzanusax  Poccuickou Qenepaun,  PEAUM3YIOIIMX  OCHOBHBIC
o0OpazoBaTebHbIE TPOTPAMMbI, 1 OCHOBHBIX TMOJ0XKEeHUH «CTpaTerun pa3BUTHUS
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHUSI Ha ypOBHE YriayOJEHHOTO W3y4YeHHs 3aHUMAET Ba)KHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBaHus ydamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX AuBPEpeHIIMPOBAHHOTO,
npouiIbHOrO0 00y4YeHHs, NPU3BAHO OOECNEeYuTh 00I1e00pa30BaTENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO st
aJanTaiyi UX K OBICTPO MEHSIOUIUMCS YCIOBHSM KU3HU B COLIMYME, a TaKKe
JUIsE  TIPOJIOJDKEHHA  OOydeHHss B OpraHu3anusx MnpogecCHOHAIBHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SIBISE€TCS OJHOM W3 TNPUOPUTETHBIX
JTUCITUTUINH.

B nporpamMmme mo XUMHM Ha3Hau€HHE TNpeaMeTa «XUMHS» MOTydaeT
NoJpoOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAralOIIUMHU
nosioxkeHusMu GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COMEpKaHUA,
pe3ynbTaToB OOy4eHHUsS U TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CJIEAYIONINE BBIMOIHIEMBIE MPOTPAMMON 10
XUMHUH QYHKITUU:

e UMH(}pOpPMAIMOHHO-METOAMYECKAs, peann3alus KOTOopoil obecreunBaet
MOJIYYCHHUE TIPEJCTABICHUS O IIENIAX, COAEpPXKAHUM, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUSA OOYYAIONIUXCS CPEACTBAMU
npenMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
onpeiesieHHe: MPUHIIMIIOB CTPYKTYpPUPOBAHUS U TMOCJIEI0BATEIIbHOCTH
U3y4yeHHUs yueOHOro MaTepuaia, KOJMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTePUCTHUK; TIOJIX0/I0B K (DOPMHUPOBAHUIO COJIEPIKATEITLHON OCHOBBI
KOHTPOJISI U OICHKHM 00pa30BaTENbHBIX JOCTIKEHUN O00Yy4aromuxcs B
paMKax HMTOTOBOM arTecTaliid B (OpME €AUMHOr0 ToCyJapCTBEHHOTO
AK3aMEHa M0 XUMUHU.



[Tporpamma a1t yriyOn€HHOTO U3YICHUS XHMUH:

e YCTaHaBJIMBAET UHBAPUAHTHOE MPEAMETHOE COAECPKaHUE, 00I3aTEILHOE
JUTSI M3YYCHHsI B paMKaX OTACIBHBIX Tpoduiield, mpeaycMaTpuBaeT
pacripefielieHue W CTPYKTYpUpPOBaHHME €ro Mo KjiaccaM, OCHOBHBIM
CoJIep>KaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e J1aT MpUMEPHOE pacipeaesiecHue y4eOHOro BpeMeHHU, PEKOMEHAYEeMOro
JUTSL U3yYEHUS OTICIBHBIX TEM;

e TMpeIJaracT MNPUMEPHYIO IOCIEIOBATEILHOCTh HU3Y4YEHUS Y4eOHOro
MaTepuaa ¢ y9¢TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3CH;

e JaéT METOJUYECKYI) MHTEPIpPETANI0 LeJed U 3aJa4 U3y4YeHUs
npeaMeTra Ha  yrIyOJaE€HHOM YpOBHE C  Y4€TOM  COBPEMEHHBIX
NPUOPUTETOB B CHCTEME  CpelHero  oOlmero  oOpa3oBaHWs,
coJlepKaTeIbHOM  XapaKTePUCTUKHA  IUTAHHPYEMBIX  PE3yJbTaTOB
OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOM MPOTrPaMMbl CPEIHETO OOIIEro
oOpa3oBaHus (JJUYHOCTHBIX, METAIPEAMETHBIX, TIPEIMETHBIX), a TAaKKe
C y4Y€TOM OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATCIBHBIX JCHCTBUI
00y4aromerocsi o OCBOEHUIO COAEePKaHuUs MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XUMHUH IPEITyCMOTpEHa
IPEEeMCTBEHHOCTh C OOYy4eHHMEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 10 XUMHUU
o0s3aTeNbHONM  (MHBAPUAHTHOM)  COCTABIISIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBIIAIONICH, KOTOpas JOJDKHA OMNPEeAeNsTbcsl B COOTBETCTBUU  C
HaIlpaBJIeHHEeM KOHKPETHOTO Mpoduist o0ydeHUsI.

B cootBeTcTBUM ¢ KOHUENTyalbHbIMH TosoxeHusmu PI'OC COO o
HA3HAUYEHUU TIPEAMETOB 0a30BOr0 W YIIyOJIEHHOTO YPOBHEH B CHCTEME
nudGepeHITMPOBAaHHOTO 00yUYEHHsS Ha YPOBHE CPEIHEro oOIero oO0pa3oBaHHS
XUMHS Ha YPOBHE YIIIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha peaJu3aluio
MPEEMCTBEHHOCTH C TOCIEAYIONIMM OTalloM TIONYyYEHUS XHMHUYECKOTO
oOpa3oBaHHsA B pPaMKax HU3YYCHHs CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XAMHYECKUX  JUCHUIUIMH B By3aX HW  OpTraHM3aIUsX  CPEIHEro
mpodeCcCHOHALHOTO 00pa3oBaHMs. B 93ToM CBSI3M HW3ydeHHE IIpeaMeTa
«XuMUS» OPUESHTUPOBAHO TMPEUMYIIECTBEHHO Ha PACHIMPEHHE W YTiyOJieHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKH OOYYAIOIIMXCS, BHIOpABITUX
ompenenéHHpli  mpoduib  O0ydeHHs, B TOM 4YHCIE€ C TEPCHEKTUBOU
MOCJICYIONIETO TOJNYYCHHUSI XHMHYECKOTO OO0pa3oBaHUS B OPTraHU3AIUSIX
npodeccuoHanbHoro oopazosanusi. Hapsiny ¢ atum, B cBete TpedoBanuit ®I'OC



COO x nmaHupyemMbIM pe3ylibTaTaM OCBO€HUs (peaepalibHONW 00pa3oBaTeIbHON
MporpaMMbl CpEeAHEro oOIero oOpa3oBaHUs U3y4YEHUE MpeameTa «XUMU»
OPUECHTHPOBAHO TAaKXK€ Ha pEHICHUE 3aJa4 BOCIHUTAHUS U COIUAIBLHOTO
pa3BuTUsa oOydarommxcs, Ha (GOPMUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHbBIX
YMEHHI, YMEHUH palMoHAIM3alUU y4eOHOTo TpyAa U 000O0IIEHHBIX CIIOCOOOB
NEeATeNIbHOCTH, UMEIOIIUX MEXAUCITUITMHAPHBIN, HAJIIPEMETHBIN XapaKTep.

CocrapisitoniuMu ~ TipeMeTa  «XHUMHUS» Ha ypPOBHE  YriayOJIEHHOTO
U3YUYEHUS SBISIOTCS YIIIyOa€HHBIE Kypehl — «Opranudeckast xumus» u «OO01mas
U Heopranudeckas xumusi». [Ipu ompeneneHud MOAXOIOB K OTOOpY U
CTPYKTYPHOW OpTaHU3aIlMU COACPKAHUS ITUX KYpPCOB B MPOrpamMme Mo XUMUU
3a ocHoBy mpuHATHl noyioxkeHus GI'OC COO o pazmuuusx 06a3oBOro
yriayOaEHHOro YpOBHEH U3YUEHHS MPEeIMETA.

OcHoBY copaepxkanusi kypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHUYecKass XUMHS» COCTABISAET COBOKYITHOCTb MPEJMETHBIX 3HAHUU W
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3YUYEHHUS MpeaMeTa. JDTa cucTemMa
3HAHMM TIOJIy4aeT OMNpeAeIEHHOE TEOPETHYECKOE JOIMOJHEHHE, MO3BOJIAIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINA O00BEM (HaKTOJIOTHIECKOTO
maTepuana. Tak, Ha yriayOJ€HHOM YpPOBHE HM3yUeHHs NpeaMera obecrieueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYECHHS O0bEMA 3HAHMM O XHMHUYECKHUX
AJIIEMEHTAaX U CBOMCTBAX UX COCMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJieHus
NpEeJICTaBIICHUH O CTPOCHUH BEIIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKaHMs] PEeakKIMii, paccCMaTpUBAaE€MbIX C TOYKM 3pEHUS XHMHUUYECKOU
KAHETUKH ¥ TEPMOJMHAMHKHU. M3ydeHue TMepUOIUYECKOro 3aKoHAa U
[lepuonuyeckoit  cucTeMbl  XMMHUYECKMX  DJIEMEHTOB  Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa.
XuMHYeCcKasi CBSA3b OOBACHIETCS C TOYKH 3PEHUsS] SHEPreTHUECKUX M3MEHEHUN
mpu €€ 00pa3oBaHUM M Pa3pYIICHUH, a TAKXKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanusa. M3ydeHune TUIIOB peakmuii AOMONHSETCS (OPMHUPOBAHUEM
MPEACTaBICHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIiaBOB
U PAcTBOPOB BelIeCTB. B Kypce opraHM4eckod XWUMHUU TpPH PaACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUH yaensercs oco0oe BHHMAaHHE
BOIIpOcaM 00 DJJIEKTPOHHBIX d(pQeKkTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaxX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpKAHHE KypCOB XUMUU
YIIyOJIEHHOTO YPOBHS H3Y4YEHHS JUIsl KIACCOB OMNPENAEIEHHOTO MpoQuils
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOTMOJHEHWH K oOmen
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHbIC NTpeAMEThI. Tak,
HarpuMep, B COACPKAHUU TMpeAMeTa JUIsl KIACCOB XUMHUKO-(U3UUYECKOTO



npoduiia OosblIoe 3HaUeHHE OyAYT UMETh AJIEMEHTBl y4eOHOro Marepualia Io
oOmei xumuu. [lpy M3yueHuu mnpeaMera B JAHHOM Ciydae aKLEHT Oyner
ClellaH Ha OOIIHOCTh METOJOB IO3HAaHHSA, OOLUIHOCTh 3aKOHOB U TEOpHUH B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKYJsIpHAsl TEOpHs B
(¢u3MKe), 3aKOHBI COXpPAHEHUsI MacChl M HHEPrUH, 3aKOHbI TEPMOJIUHAMUKH,
ANEKTPOJIN3a, IPEACTABIECHNS O CTPOCHUU BEIIECTB U APYIOE€.

B 10 )€ Bpems B coaepKaHuUM MpeaMeTa il KJIacCOB XHMHUKO-
Ouonornyeckoro npoduiisg 0oNbIINKA yAenbHbIA BeC OyAeT UMETh OpraHudecKas
xumusi. B a3TOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Ooliee
O0OCTOSITENIBHOTO ~ PAaCCMOTPEHHUS] XUMHUYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBbl, B COCTaB KOTOPOW BXOJST, K MpUMEpPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KakK JUIMUJbI, OEJIKU, YIIeBOJbI, HYKJICHUHOBBIC
KHUCIJIOTHI U Apyrue. [Ipu 3TOM 3HaHUSA O COCTABE U CBOMCTBAX IpEICTAaBUTENIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIYKAT OCHOBON MJISI M3Yy4YEHUS
CYILIHOCTH MpoIieccOB (POTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUSI.

B nnane QopmupoBaHMS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB IO3HAHMS W OMNBITa MPAKTUYECKOTO MPUMEHEHUs
HAy4YHBIX 3HAHUN H3Y4YEHUE MpeaAMeTa «XUMHs» Ha YIriyOJEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SIX C YUCOHBIMU MPEAMETAMH, BXOASIINMH B
cocTaB  TpeaAMETHbIX  obnactelt  «EcTecTBeHHO-HayuHbIE  IMPEAMETHI»,
«Marematuka 1 HHpopMaTruka» u «Pycckuil S3bIK U IUTEPATYypay.

[Ipu m3ydyenun yueOHOro mpenmera «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpEIHEro oOlmiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayeil  TMEPBOCTCIICHHOM  3HAYUMOCTHU  SIBIISICTCS
dbopMupoBaHHE OCHOB HayKM XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, TMPAKTUYECKOU JIESITEIBbHOCTH YEJIOBEKa U OJHOr0 U3
KOMITOHEHTOB MHUPOBOW KYJbTyphl. PemieHue 3Tod 3amauu Ha yriayOnEéHHOM
YPOBHE W3y4YE€HUs MPEAMETA MPEAIO0JIAracT peaJnu3altio TAKUX LeJIel, KaK:

e (opmupoBaHHMe TpENCTABICHUN: O MaTepUaIbLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTU SBICHUM IIPUPOIBI, O MECTE
XUMHUHA B CHUCTEME €CTECTBEHHBIX HAayK M €€ Beaylled poJud B
0o0ecrevYeHnn YCTOWYMBOTO pa3BUTUSL UEJIOBEYECTBA: B PELICHUU
poOJIeM 3KOJIOTHICCKON, SHEPreTHYSCKOM U MHIINEBOM OS301MacHOCTH,
B Pa3BUTUM MEAUIMHBI, CO3JIaHUU HOBBIX MAaTEpPUAJIOB, HOBBIX
HUCTOYHUKOB DHEPIHH, B o0ecreyeHnu pPalMOHAIBLHOIO
OPUPOJONONB30BaHMs, B (HOPMHUPOBAHMM MHUPOBO33PEHUS U 0OIIEH
KyJIbTYypbl ~YE€JIOBEKa, a TakXKe HKOJIOTMYECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 30POBBIO U IIPUPOIHOMU CpeELE;



OCBOCHHE CHCTEMBlI 3HAHMM, JIEXKAIIMX B OCHOBE XMMHUYECKOU
COCTAaBJISIOIICH €CTECTBEHHO-HAYy4YHOU KapTUHBI MHUpa:
dbyHIaMEHTaIbHbIX MOHATHH, 3aKOHOB U TEOPHUN XUMUU, COBPEMEHHBIX
IIPEJICTABIIEHUN O CTPOSHUM BEIIECTBA HA Pa3HBbIX YPOBHAX — ATOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSA XUMUYECKAX PEAKLIUH, O
XUMUYECKOM PaBHOBECHH, PacTBOpax M JHUCHEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dopmupoBanue y  oOydaromuxcs  OCO3HAHHOTO  IMOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KITFOUEBBIX HJEH W MpOoOJeM COBPEMEHHOW XUMUH, JJIsi OOBICHEHUS U
MPOTHO3UPOBAHUS  SIBIICHUM, HMMEIOIIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJy; TPAMOTHOTO pelieHUus NpoOJeM, CBA3aHHBIX C XUMUCH,
IIPOTHO3UPOBAHUS, AaHAIM3a M OLEHKU C IO3ULIHH DSKOJIOTHYECKOU
0€301MacHOCTH  TOCJEACTBUNM  OBITOBOM W TMPOU3BOJICTBEHHOM
NESITEIBHOCTA YEJIOBEKA, CBA3aHHOW C XUMHYECKHMM ITPOU3BOJICTBOM,
UCITOJIb30BAaHUEM U TTepepabOTKOM BEIECTB;

yrayOJIeHHe TPEeJCTAaBICHUH O HAy4YHBIX METOJaX TO3HaHWI,
HEOOXOAUMBIX JJIsI TIPUOOpPETeHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBICHEHUS XUMHUYECKUX SIBJIICHHIH, HMEIOIIUX MECTO B
IIPUPO/IE, B MPAKTUYECKOM JIEATEIIBHOCTH U MOBCEIHEBHOMN KU3HMU.

B mnane peanm3anuy mepBOOYEPETHBIX BOCHHUTATEIBHBIX M Pa3BHUBAIOIINX
(GYHKIHI [IEJIOCTHON CHCTEMBI CPEeJHETo 001Iero oopa3oBaHus IPH U3yYCHUU
npeamera «XUMHUS» Ha YIIyOJIEHHOM YpOBHE OCOOYIO aKTyallbHOCTB
pUOOPETAIOT TaKKE LEIH U 33a]1a4H, KaK:

BOCIIUTAaHUE YOCKAEHHOCTH B ITO3HABAEMOCTH SIBICHUWU TMPUPOIH,
YBOXEHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPETHUYECKUX U
MIPUKJIATHBIX UCCIEIOBAHUN B XUMUH, (DOPMUPOBAHHE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TIO3HAHWIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIIO ¥  CAMOBOCIIUTAHUIO HAa  OCHOBE  YCBOCHUS
00111eUEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYalbHBIX U
TBOPUYECKHX CIOCOOHOCTEW 0O0yd4aronmuxcsi, (GOpMUpPOBaHHE Y HHUX
CO3HATEJIIPHOTO OTHOMICHUS K CaMOOOpa30BaHWIO W HEMPEPHIBHOMY
o0pa30BaHMIO KaK yCIOBUIO YCIEMHOW mpodeccruoHambHON U
OOIIECTBEHHOM NEeITeTbHOCTH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO ¥ IOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HU;



e (opmMupoBaHHEe YMEHMIA W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHNUSA,
pPa3BUTHE  JKOJIOTHUECKOW  KYJIBTYphl, TMPUOOpPETEHUE  OMBITA
00111€CTBEHHO-TI0JIE3HOM IKOJIOTUYECKOUN eI TEILHOCTH.

OOmiee 4KMCIIO 4YacoB, NPEAYCMOTPEHHBIX JUIA M3YYCHHS XUMHU Ha
yriayOJIeHHOM ypOBHE cpeHero oduero oopazoBanus, cocrasisier 204 yacos:
B 10 xmacce — 102 gaca (3 gaca B Hemenmto), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHUM.

IIpenmer u 3HaYeHWE OPraHUYECKOW XUMHUHU, NPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
cocTOsiHUA. BaneHTHble BO3MOKHOCTH aToMa yriepoja. XuMuyecKkas CBs3b B
OpraHMYecKUX COEAMHEHMSIX. THmbl THOpUIM3ALMM ATOMHBIX OpOUTanen
yraepona. MexaHu3mbl 00pa30oBaHUS KOBAJICHTHOM CBsi3u (OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U -
cBs3u. OnuHapHasi, [BOMHAas M TpoitHast cBsi3b. CrocoObl pa3pbiBa CBs3ei B
MOJIEKYyJlaX OpraHuyeckux BemiecTB. I[loHATHE O CBOOOJHOM pajauKaie,
Hykieodue u anekTpodure.

Teopust cTpoeHus opranudeckux coeauHeHuii A.M. bBytiepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OpPraHMYECKHUX COEOUHEHHU. MONeKylsipHble W CTPYKTYpHbIE
dopmynbl.  CtpykTypHble GOpMYNbl  pa3jMYHBIX  BHJAOB: pa3BEpPHYTasd,
COKpanléHHas, ckenetHad. M3omepusa. Bunel un3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYeCKHX
coeMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(b yHKIIMOHAIBHOM CpyIIIe. ['omosorus. ['omonornueckue pSABIL.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX MTPEACTABUTEIIEH.

OcobenHocTH U KIaccuUKAIMs OpraHuYecKuX peakiunii. OKUCTUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUN B OPraHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOJbl W3YYEHUS BEIIECTB M HMX MPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMM OpPraHMYECKHUX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OMBITHI 10 MPEBPALIEHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyrivMBaHUE W TOPEHHUE), KOHCTPYMPOBAHUE MOENIEH MOJIEKYIH
OpraHUYECKUX BEILECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psj ankaHoB, o0mas Gpopmyia, HOMEHKIATypa
U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,



sp3-rubpuauszanus aToMHBIX OpOWTanedl yriepoma, G-CBA3b. DusnuecKue
CBOMCTBA AJIKAHOB.

XHUMUYECKNE CBOMCTBA AJIKAHOB: PEAKIHUM 3aMEIICHUS, W30MEpHU3aLNH,
JNETUIPUPOBAHMS, UKIN3AIMY, TUPOJIN3a, KPEKUHTra, ropeHus. [Ipencrasienue
0 MEXaHU3ME PEAKINI PaguKaIbHOIO 3aMELICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmas  ¢opmyna, HOMEHKIATypa U H30MEpHUS.
OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB MasbIX (IUKJIOMPOIIAH,
UKJIOOyTaH) U OOBIYHBIX (I[MKJIOTIGHTAH, IMKJIOTEKCaH) IMKIOAJIKAaHOB.
Cnioco0bI moSTy4eHUs! ¥ IPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['oMonoruueckuid  psii  ajdkeHoB, oOmas  ¢gopmyra,
HOMEHKJIATypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYI
a7KEHOB, SP>-TMOpUIM3alMs ATOMHBIX OpOMTanell yriepoja, G- U T-CBS3H.
CrpyktypHas W TreoMeTrpuueckas (LIHMC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOWMCTBA AaJIKEHOB. XHMHMYECKHE CBOWCTBA: pPEAKIMU MPUCOCIUHEHUS,
3aMeIleHUs B O-TI0JIOKEHUE MPU IBOMHOM CBSI3H, MTOJTUMEPU3ALIMHU U OKUCIICHUS.
[IpaBmiio MapkoBHrKoBa. KayecTBeHHBIE pEakUMM Ha JIBOMHYK) CBS3b.
CriocoObl ToSTy4eHHs U IPUMEHEHHE aJIKEHOB.

AJKaMEeHBl. Knaccuduxanus aJKaJuEHOB (conpsik€HHBIE,
U30JIMPOBAHHbIE, KyMyaupoganHvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHS U
XUMHYECKUX CBOMCTB COMNPSKEHHBIX AMEHOB, 1,2- u 1, 4-mpucoequHeHue.
[Monumepuzanus conpsukEHHBIX AUEHOB. CrocoObl MOJTy4YeHUs: U MPUMEHEHUe
aJKaJIMEHOB.

Ankuael.  ['omomormyeckuii  psg  ajdkuHOB, oOmas  ¢opmyia,
HOMEHKJIaTypa W HW30MEpHs. ODJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl ~aJIKUHOB, Sp-THOpUIM3alMsl aTOMHBIX opOuTtaneil  yriaepoja.
@OU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  pPEaKIHUU
MPUCOEANHEHUS, AUMEpPU3AMU WU TpUMEpHU3aluH, OKucieHus. KuciaotHble
CBOWCTBAa AJIKMHOB, MMEIOIIMX KOHUEBYIO TPOWHYHK CBf3b. KauecTBeHHBbIE
peakiuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOIYYCHHS M PUMEHEHHE aJIKHHOB.

ApomaTuyeckue yriieBoJIopobl (apeHbl). ['oMonornyeckuil psii apeHos,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODIJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYNbl OeH3ona. dusndeckne CBOWCTBA
apeHOB. XMMHUYECKUE CBOKMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIMU 3aMELICHUS
B OCH30JIbHOM KOJIBIIE U YTIIEBOJAOPOJTHOM pajuKale, peakiiuy MPUCOeTHHCHHSI,
OKHCJICHHE ToMoJioroB OeH3ona. IIpeacraBinenne o0 OPUEHTUPYIOIIEM
JNEUCTBUM 3aMEeCTUTENEH B OEH30JbHOM KOJBIIE HA NIPUMEPE aJKWIbHBIX
paauKalioB, KapOOKCUIIBHOW, THAPOKCHIBHOM, aMUHO- U HUTPOTPYMIIbl, aTOMOB



rajioreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOWCTB crtupoda. llomumepuzanus
ctuposna. CnocoObl MOTyYEHUS! ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOIOPOIOB.

[Ipuponneiii  ra3. IlomytHeie HedTsaHble TrTa3pl. Heptp u €€
npoucxoxaeHue. KameHHbld yronb U OpoAyKThl ero mnepepabotku. CrnocoObl
nepepaboTku HePTHU: MeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTATUTUUYECKUM),
pudopmunr, nuponus. IIpoayktel nepepaOoTku HedTH, WX NPUMEHEHHE B
MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEX]y pa3IMUHBIMU KJIACCAaMU YTJIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOre€HIPOU3BOAHBIX YIIIEBOJAOPOA0B. Peakiuu
3aMeIlleHHs] TrajoreHa Ha THAPOKCOIpyNNy, HUTPOIrpyImy, UHAHOTPYIIY,
amuHorpymnmy. JlelicTBUe Ha TrajaoreHIpoU3BOJHBIE BOAHOTO M CHUPTOBOIO
pacTBopa MmENoun. B3anMoaencTBue IUrajaoreHajJKaHOB ¢ MAarHUEM U LIMHKOM.
[lonsiThe 0  MeTa/NIOOpPraHWYEeCKUX  coeluHeHusx.  Mcrmonb3oBaHue
raJIOTeHNPOU3BOIHBIX YTIEBOJAOPOIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYeCKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M MX MpEeBpalleHUI:
u3yueHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEaKIMi YIIIeBOIOPOIOB PA3IMYHBIX KJIaccOB (0OecIBeUnBaHUE
OpOMHOI WJIM MOAHOW BOJBI, PACTBOpA MEepMaHTraHaTa Kajus, B3aUMOJIEHCTBUE
aleTWJIeHa C aMMHUa4yHbIM pacTBopoM okcuua cepedpa(l)), kadecTBeHHOE
oOHapy’KeHHEe yTriepojia U BOAOPOJAa B OPTraHUYECKUX BEIIEeCTBAaX, MOJy4YCHUE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, O3HaKOMIIEHHE C KoJuiekiusimMu «Hed1b» u
«Yromb», ¢ oOpa3llaMH IJIacCTMAacC, Kay4yKOB W PE3WHBI, MOJICIMPOBAHUE
MOJIEKYJI YIJIEBOJOPOAOB U TAIIOT€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHU.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYNl (Ha HpuMepe
MeTaHOJIa W 3TaHoja). ['omonormyeckuid psg, obmas Qopmyna, uU3oMepwHs,
HOMEHKJIaTypa U kiaccupukanua. Dusnueckue CBOWCTBA MpPeAETbHBIX
OJTHOATOMHBIX CIIUPTOB. BOIOpOAHBIE CBS3M MEXIY MOJIEKYJaMU CIHUPTOB.
XVWMHYECKHE CBOMCTBA: pPEAKUUU 3aMEIIEHUs, JAETUAPATALNH, OKHUCIICHHMS,
B3aUMOJIECTBHE C OPraHMYECKMMM M  HEOPraHMYECKMMH  KHCIOTAMH.
KauecTtBeHHast peakuusi Ha OJHOATOMHBIE CHUPTHL. JleWcTBUME »dTaHONA U
METaHOJIa Ha oOpraHu3M 4ejoBeka. (CrnocoObl MNOJy4YeHUs W NPHUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpocTeie a¢upsl, HOMEHKIaTypa U u3omepusi. OCOOEHHOCTH (PU3NIECKUX
Y XUMHYECKUX CBOMCTB.

MHOroaToMHbI€ CHUPTHI — STUICHIJUKONb U TIUUEpHH. DuU3nyeckue H
XMMHYECKHUE  CBOMCTBA:  pEakUMH  3aMELIEHUs, B3auUMOJEWUCTBHE  C



OpPTaHUYECKUMHU U HEOPraHWYECKUMH KHCIOTaMH, KAa4eCTBEHHAs pEakius Ha
MHOTOaTOMHBIE  crupThl.  llpenctaBieHne 0  MeXaHW3ME  peakUui
HyKJ1eopuibHOrO 3aMerieHud. JleiicTBue Ha opraHu3Mm yenoBeka. CrocoObl
MOJTyYeHUS] M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTtpoeHHe MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O0eH30sbHOTO siapa. Pusznueckue cporictBa (perona. OcoOEHHOCTH XUMHYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHon. ToxkcuyHOCTh (eHona.
Crioco0b!I osryueHus U npuMeHeHue penona. PexonpopManbaeruiHas cMoa.

KapOoHunbpHbIE COEMWHEHUS — aibJACTHUABl W KETOHBL. OJIEKTPOHHOE
CTpOCHHE KapOOHHWJIBHON Tpynmbl. ['OMollorMYecKue psabl ambACTHAOB H
KeTOHOB, o0miast Gopmyna, nzomepusi 1 HoMeHkIarypa. dusznyeckue cBoiicTBa
QIBJICTUIOB U KETOHOB. XHWMHUYECKHE CBOICTBA ajbJCTHAOB M KETOHOB:
peakiuu npucoequHeHus. OKUCIEHUE ambIeTHIOB, KAUSCTBCHHBIC PEaKIUy Ha
anpaeruibl. CriocoObl MOTy4YeHUs U IPUMEHEHHUE aJIbJIETHIOB H KETOHOB.

OnHOOCHOBHBIE TpefeNnbHble KapOOHOBBIE KHCIOTHL. (OcobeHHOCTH
CTPOEHHUSI MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMmepuss W HOMEHKJATypa.
®dwu3nveckne CBOWCTBA OJHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHUCIOT.
BonopoaHsie cBA3M MEXIy MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XHUMHUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peaklus dTepuuKalvm, peakiuyu ¢ yyacTHEM
yIJI€BOJOPOIHOr0 paaukana. OcOOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTBHI.

[loHaTHE O TPOM3ZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX ddupax.
MHuoroob6pasue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HENPENCTbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsA, NAJIbMUTHHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHOAEHOBAs KUCIOTHI.
Crioco0bI OJTy4YeHUs ¥ PUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upsl. ['omonorndyeckuit psia, obmas Gopmya, U30Mepus U
HOMEHKJIaTypa. OU3NUECKUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOM CpeTIe.

Kupsl. Ctpoenue, puznueckre U XUMUIECKUE CBOMCTBA KUPOB: TUIPOIIU3
B KHUCJIONW W TmIeno4Hou cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COIEPKAIIUX
OCTAaTKH HEMPEIeNbHbBIX )KUPHBIX KUCIOT. JKUpBI B IpUpo/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mrast xapaktepuctruka yrieBoaoB. Kmaccudukamus yrieBogoB (MOHO-,
Iu- W nonucaxapuibl). MoHocaxapuabl: TIIOKO3a, (PYKTO3a, Trajakrosa,
pubo3a, aezokcupmOo3a. PU3NUYECKHE CBOWCTBA W HAXOXKICHHE B TMPHUPOJIE.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QJIbJACTHAHOW TPYMI, COUPTOBOE W MOJOUYHOKHUCIOE OpOKEHHUE.



[IpumeneHue TIIIOKO3bI, €€ 3HAYEHHUE B JKUZHEACIATEIbHOCTA OpraHU3Ma.
Jucaxapunpl: caxapo3a, MajlbTO3a M JIAKTO3a. BoccTraHaBiIMBamouye Hu
HEBOCCTaHABIMBAIOIIME aucaxapuasl. ['maponus nucaxapuno. Haxoxaenue B
npupoae M npumeHeHue. llonmucaxapuapl: KpaxMan, IIIMKOT€H W UEJIII0JI03a.
CtpoeHne MakpoMOJEKYJ Kpaxmania, TJIMKOT€Ha W LeUIr0io3bl. dusznueckue
CBOMCTBA KpaxMajla M LEJUIIOJIO3bl. XHMMHUYECKUE CBOMCTBA Kpaxmaja:
TUAPOJIN3, KAYECTBEHHAs peaklus ¢ HMOJAOM. XHMHUYECKHME CBOMCTBA
IEJUTIONIO3Bl:  THAPOIMN3, TMojdydeHue dGupoB mewnono3bl. [lonarue 00
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTAIBHBIE METOJbl HM3yYEHHUS BEIIECTB M HUX MPEBPALLCHUM:
pacTBOPUMOCTh PA3JIUYHBIX CIHUPTOB B BOJI€, B3aUMOJCHCTBHE 3TAHOJIA C
HAaTPUEM, OKHUCIIEHUE STHJIIOBOIO CIIUPTA B albJETHJ Ha PACKAIEHHOM MEIHOMN
IIPOBOJIOKE, OKHCJIEHHWE HSTHJIOBOTO CIUPTa JAUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHUAJIOB), KAUYECTBCHHBIC PEaKIIMU Ha aJIbJICTUJIBI (C
ruapokcuom  auammuHcepebpa(l) u  ruapoxcumom  menu(ll)), peaxuums
mmnepuHa ¢ ruapokcuaom  meau(ll), xuMudeckue CBOWCTBAa pacTBOpa
YKCYCHOM KHUCJIOThI, B3aUMOJICICTBHME pAacTBOpa TIJIOKO3bl C THUIAPOKCUIOM
meau(Il), B3aumoseiicTBue Kpaxmana ¢ MOJOM, PEIlIeHNE SKCIEPUMEHTAIbHBIX
3amay o temaM «CrupTthl U QeHonbl», «KapOoHoBbie KHUCTOTHL. CIlOXKHBIE
3(UpbI».

A3o0Tcoep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHMyYeckue NpOW3BOJIHbIE ammuaka. Kiaccuduxaius
aMUHOB: anu(paTUYECKUE U apPOMATUYECKHE, TEPBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHue MoJeKy, obmas dhopMyna, n3oMepusi, HOMEHKJIATYpa U
dbu3udeckue CBOMCTBA. XHWMHUECKOE CBOWCTBA anu(aTHYECKUX aMHHOB:
OCHOBHBIE€ CBOWCTBA, AJIKWIMPOBAHUE, B3aUMOJECHUCTBUE NEPBUYHBIX AMUHOB C
azoTuctoi Kkucaoroi. Conu aJKuIaMMOHHUS.

AHWIMH — MpeICTaBUTEIb AMUHOB apomaTudeckoro psga. CrpoeHue
aHWINHA. B3anMmHOE BIWsSHME TpynI aroMOB B  MOJICKYJIE aHWJIMHA.
Oco0eHHOCTH XWMHUYECKUX CBOWCTB aHWUIWHA. KadecTBeHHBIE peaKkIMu Ha
amwmH. CrnocoObl TONy4YeHHUS W TPUMEHEHHE anu(aTuyecKuX amMuHOB.
[lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTieNbHbIE MPEICTaBUTENN
(-aMUHOKHUCIIOT: TJWALNWH, anaHuH. Ouszndeckue CBOMCTBA aAMHHOKHCIOT.
XHUMHUYECKHE CBOWCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKUX
COCIMHEHUMN, peaklusl MOJUKOHJIECHCAlMU, OOpa3oBaHUME NENTHUIHOW CBS3U.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U THAPOJIU3 ENTHIOB.



benku kak npupoaHsle monuMepsl. [lepBuyHas, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenkoB. XUMHUUYECKUE CBONCTBa OEIKOB: THIPOJIU3, JIEHATYpalus,
KAueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DKCIEPUMEHTANBHBIE METOAbl W3yYEHUS BEIIECTB M WX MPEBPALLCHUN:
pacTBOpeHUE OCJIIKOB B BOJE, J€HATypalus OCJIKOB MPU HArpeBaHUU, LIBETHHIC
peakiuu Ha O€JKH, peIIeHHe OHKCIEPUMEHTAIbHBIX 3a/Jad 10 TeMaMm
«A3oTconmepxkalmie — OpraHMyeckue  coeauHeHus» U «Pacno3HaBaHue
OPraHUYEeCKUX COCAUHECHUI.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSAITHSI XMMHUU  BBICOKOMOJIEKYJISIPHBIX  COEJIUHECHUN:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNM, CPEIHSS
MoJieKyJigpHasi macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEJIMHEHUHN — MOJTUMEPU3aLIUS U TIOJTUKOHICHCALIUSL.

[Tomumepubie Matepuanbl. [lmacTmacchl (MOTUATUIICH, TMOJUIPOIUTICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJUMETUIMETAKPHIAT, TOJIMKAPOOHATHI,
noJimdTUIIeHTepedTanaT). Ytunuzanus u nepepadoTka IacTUKa.

DJIaCTOMEPBI:  HATypajdbHBI  KaydyyK, CHHTETHYECKHE  Kay4dyKH
(6yTamueHoBBIN, XJIOPONPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, WIEPCTh, MIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIABCaH).

[Tonumepsr CHEUHAIBHOTO Ha3HA4YEeHUs (Tepon, KeBJap,
AIEKTPOINPOBOISIIME TTOIMMEPHI, OMOpa3iiaraeMble TOJUMEPHI).

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUM:
O3HAaKOMJICHHME C oOpa3llaMH TPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAay4yKOB, pEIICHHE SKCIEPUMEHTAIBHBIX 3aJad IO TEME
«Pacrmo3HaBaHUeE IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxxnenue monekynsipHOl (HOpMYIbl OPTaHMYECKOTO COSAMHEHHS TI0
MAaCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJICHUE
MOJICKYISAPHON (DOPMYJIBI OPraHUYECKOro COCIMHEHHS Mo Macce (00BEMY)
MPOJYKTOB CrOopaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peaKkud W/WIM MCXOIAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (HOPMYIIBI
OpPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0 XMMHYECKUX CBOMCTB WIIU CITIOCOOOB
MOJIy4YEHUsI, ONPEICIICHUE JOJM BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUYECKHU
BO3MOXHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnpeaQMETHBIX CBSI3€M IIPU  U3YUYEHUM OPraHUYECKOU
xumud B 10 Kkjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BAHUE KakK OOIIMX



€CTCCTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHITHHA, TPUHATHIX B OTACIBHBIX
MpeIMETaxX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAay4yHbId (aKT,
TUIO0TEe3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccudukaius, HaOIoACHHE,
HU3MEpPeHHE, FIKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHE.

dusnka: wMaTepus, aToM, OJJCKTPOH, IPOTOH, HEHUTPOH, MOJICKYJIa,
DHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTrHoe COCTOSTHHE
BEIICCTBA, (PU3MUECKHUE BEIMYMHBI, CIMHUIIBI U3MEPEHUsS, CKOPOCTh, dHEPTHS,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTab0IHU3M,
HACJICICTBEHHOCTh, aBTOTPOMHBIN M reTepOTPOMHBINA THI MUTaHUS, OpOXKEHHE,
¢doTOCHHTE3, IbIXaHWE, OCJKHW, YIJICBOJbI, JKUPBI, HYKICHHOBBIC KHCIIOTBI,
(bepMeHTHI.

["eorpadusi: mosie3HpIe UCKOTIAEMBIC, TOITLIUBO.

TexHOMOrus: MHUIIEBbIC TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX U CHHTETUYCCKHUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX fIep. XHUMHUYECKUN »dyneMeHT. W30Tormsl.
CtpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YMCIa. DHEPreTUYECKUE
YPOBHU M TONYpOBHH. ATOoMHBIe opbOutanu. Krnaccudpukanus XUMHUECKUX
3JIEMEHTOB (s-, P-, d-, f-ajemenTsI). PacnpeneneHue 3JIEKTPOHOB MO aTOMHBIM
opOuTAIAM. OJNEKTPOHHBIE KOH(PUTYpAllUd aTOMOB DJEMEHTOB TIEPBOTO—
4eTBEPTOro MEPUOFOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypalui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnueckuin 3akoH u llepuoauyeckas cHCTEMAa XUMHYECKUX
snementoB  J.M. MenneneeBa. CBs3pb  NEPHOJUYECKOTO  3aKOHA U
[lepronnueckor CUCTEMBl XMMUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHSI CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEHIECTB MO Ipymmam U
nepuoaam. 3HaueHue nepuoanydeckoro 3akona .M. Menneneena.

XuMu4ecKkass CBA3b. BUIbl XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAs,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-AKLIENTOPHBIA.  DHEpruss W JiauHa  CBsi3u.  lloysipHOCT®,



HAMpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble CBs3M.
Bonopoanas cBa3b. MexXMOIEKYIISApPHBIC B3aUMOACHCTBUA.

BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBS3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJl C HMX TE€OMETPUUECKUM CTPOCHHEM (Ha TMpUMeEpe
COCIMHEHUH 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHne O KOMIUIEKCHBIX cOelMHEHUsX. COCTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTellb,  JIMTAHJABL.  3HAYEHHWE  KOMIUIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIMOHHON XUMUH.

BemiectBa MOJEKYJIApHOTO W HEMOJIEKYJSIPHOTO  CTpOE€HHUs. Tumbl
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHeix cuctemax. Mictuauele pactBopsl. [Ipeacrasienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBas JI0J1sl BEIlIECTBA B pacCTBOpE, MOJIsIpHAsl KOHIIEHTpalusa. HaceleHHbie
Y HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccudpukanus w  HOMEHKJIaTypa  HEOPraHMYECKHUX  BEIECTB.
TpuBnanbHble Ha3BaHUS OTACIBHBIX MPEACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukamus  XUMUYECKHX  peakuuii B HEOPraHUYECKOW U
OpraHWYeCKOW XMMHUU. 3aKOH COXPAaHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS
U TPEBpAIlleHHUs] HPHEPTrUU MPU XUMUYECKHX peakuusx. TemnoBeie 3¢ EKTsI
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHEHUSI.

CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢dakTopoB. ['oMoreHHbIe U reTepOreHHbIe peakuu. Katanus u kaTanuzaTopsl.

O6patumMble W HeOOpaTUMBIE peaKIMd. XHUMHUYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECHS: TEMIIEPATYpPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
y4yacTByromux B peakuuu. [Ipuanun Jle Hlarense.

OnextponuTudeckas nuccoruaius. CHiIbHBIE W CIIa0ble SJIEKTPOJUTHI.
Crenens aucconmanuu. Cpena BOJHBIX PAacTBOPOB: KUCJIOTHAsl, HEUTpaiIbHAas,
menounas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 cosneit.
Peakuuu noHHOro oOMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTeneHb OKHUCIICHHUS.
Oxkucnurens u BoccTaHOBUTENb. [Ipolecchl OKUCIEHHS W BOCCTAHOBJICHUSI.
Baxueiinme OKUCIUTENN M BOCCTAaHOBUTEIW. MeTod AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEIIECTB M HX MPEBPAILCHUI:
pa3oKeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHM KaTAIM3aTOpPa, MOJAEIH
KPUCTAJUTMYECKUX  PEHIETOK, MPOBEICHUE peaKUuid HOHHOTrO OOMeEHa,



OMpENICNICHUE CPEJIbl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUEHUE BIUSHUS
pa3IUyYHbIX (HAKTOPOB HA CKOPOCTh XUMHUUECKOM pEaKIuu ¢ TMOJO0KECHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus.

[Tomoxenne HemeraisioB B llepuoguyeckor CHUCTEME XUMHUYECKHX
sanementoB J[.M. MenzgeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yrieposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKUE CBOWCTBA: PEAKIIUU C
MeTajulaMd ¥ HEMETa/UlaMH, BOCCTAHOBHUTEJILHBIE CBOWCTBA. [ UIPHUIBI.
TomnuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl mojiydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amorenoBOAOPOIBI. Baxxneiimue
KUCJIOPOJACOAEPKAIIUE  COCAUHEHUS  TallOr€HOB. JlaGoparopHeie
IPOMBIIIJICHHBIE CITIOCOOBI MOJTyUeHHs TaIoreHoB. [[puMeHeHue raloreHoB U UX
COEIMHEHUH.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kuciopoja. Pu3nueckue U XMMUYECKHE CBOICTBA M MPUMEHEHHUE KUCIOpOoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B Mpupoie, CHOCOOBI MOJTy4YeHUs, (PU3MUYecKkue u
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepri(IV), okcua
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coidu. OCOOCHHOCTH CBOWCTB
cepHOU KUCIOThI. [IpuMeHeHne cephl U €€ COEIUHEHUI.

Azor. HaxoxneHue B MNpupoje, CIOCOOBI MOdydeHHs, (PU3NYECKHe |
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcHUIbl a3oTa. A30THCTas H
a30THas KUCIOTHI W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpuMeHeHHUE a30Ta U €ro COeAMHEHUN. A30THBIC YI0OpCHHS.

®docdop. Haxoxnenne B mpupojie, CrocoObl ModydeHHs, (HU3NISCKUE U
xumudeckue cBoiictBa. @ochunpt u dpochun. Oxcuasl Gochopa, dpochopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegmnenuii. dochopHbie
ynoOpeHus.

VYrinepon, HaxoXJAeHWE B TpUPOAC. AJUIOTPONHBIE MOAUGDUKAIIH.
du3nueckue U XHMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okeua yrnepona(IV), yronbHas kucinoTa U e€
coni. AKTUBHPOBAHHBIN yroib, agcopouus. Dymnepensl, rpadeH, yriepoiHbie
HaHOTPYOKHU. [IpuMeHeHNe MPOCTHIX BEMIECTB, OOpPa30BaHHBIX YTIEPOIOM, H
€ro COCINHECHHM.



Kpemnuii. Haxoxaenue B npupojie, CiocoObl MoiayyeHusi, Guanyeckue u
xumudeckue cBoiictBa. Okcun kpemHus(1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[IpumeHnenne kpemHus U ero coeauHeHuil. CTEKJIO, €ro MNOoJIydYeHUE, BHUIbI
CTEKJIA.

[Tomoxenne wetaimioB B llepuognyeckor CHUCTEME  XHMHUYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSA DBJEKTPOHHBIX O0O0JIOUEK aTOMOB
MetaioB. O6mue ¢puznueckre cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITy U TexHuke. CriiaBbl METaJIOB.

DNEeKTPOXUMUUYECKUN psAl HampsikeHud wmetawioB. OOmme crnocoObl
NOJIyYEHUS METaJIJIOB: TUIPOMETAIITYPTHS, MAPOMETAILTYPI U,
anekTpoMeramnyprus. [lonstue o koppo3un MetaioB. CrnocoObl 3alIUThl OT
KOPpPO3HHU.

O6mas xapakrepuctuka metamuioB [A-rpymnmsl [lepuoguyeckoil cucTeMbl
XUMUYECKUX OJJIeMEHTOB. Hatpuii u xanmii: mnonyudenuwe, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHMUIA.

O6mmas xapakrepuctuka MetamioB [IA-rpynmnsl [lepuonnueckoit cucTemMbl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJydyeHue, (U3NYecKue Hu
XUMUYECKUE CBOMCTBA, NMPUMEHEHUE IPOCTHIX BEIIECTB M HX COEAUHEHHI.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHEHHUSI.

ANIOMUHUNA: TonydeHue, (Qu3Myeckue U XUMUYECKHE CBOWCTBA,
NpUMEHEHHE MPOCTOr0 BEIIECTBA UM €ro CoeluHEeHU. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCUA aTIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6miass xapakTepucTHKa MeTauioB mnobouyHbiX mnoarpynn (b-rpymim)
[Teproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

®u3nMYeCcKue 1 XUMHYECKUE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUab
u ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u 1uxpomatsl, UX
OKHCJIMTENBHBIE CBOMCTBA. [lonydueHne u npuMeHeHue Xpoma.

dusnyeckue M XMMUYECKHE CBOMCTBA MapraHlla M €ro COCIUHEHUM.
Baxueitmue coenunenuss wmapranua(ll), wmapranna(IV), wmapranuna(VI) u
mapranua(VII). Ilepmanranat kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

dusnyeckue M XUMHUYECKHE CBOMCTBA JKE€JI€3a U €ro COCIUHEHH.
Oxkcuapl, rugpokcuasl u conu skene3a(ll) u xeneza(Ill). Ilomyuenue wu
MIPUMEHEHHE XKEJE3a U €ro CIJIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHuil. [lomyuenue
Y IPUMEHECHUE MEJIN U €€ COCINHEHUN.

Huek: momydenue, QpuU3nUEeCKUe W XHUMHYECKHE CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCHUJA MW THUAPOKCHIA L[MHKA, THUJIPOKCOKOMIUIEKCHI IMHKA.
[IprMeHeHne NUHKA U €r0 COETUHEHHUI.



DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEIIECTB M HUX IMPEBpaICHUMN:
M3yueHue 0o0pas3loB HEMETAUIOB, TOpeHue cephl, hocdopa, xene3a, Maruus B
KUCIIOPOAE, M3YYECHUE KOJUICKIMU «Meramibl M CIjiaBbl», B3aUMOICHUCTBUE
IIEJOYHBIX W IIEJTOYHO3EMENbHBIX METAUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W IIeJIo4Yeid, KaueCTBEHHBIE PEAKIIUU Ha HEOPraHUYECKUE
AQHUOHBI, KAaTHOH BOJOpPOJAa W KATHOHBI META/VIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB AJIFOMUHMS M ITUHKA C pacTBOPAMM KHUCJIOT M IEJIOYEH, peleHne
AKCTIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «l ajmorens», «Cepa U €€ COeUHEHUsY,
«A30oT u Qochop ¥ ux coeauHEHUs», «MeTabl TIABHBIX MOJATPYII,
«MeTayutbl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponpr xumum B oOecrneuyeHHH YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA.
[TonsiTME 0 HayyHBIX METOJAx IIO3HAHUS U METOJOJIOTHM HAyYHOTO
UCCIIC/IOBAHUS. Hayunsbie TPUHIIUATIBI OpraHu3aIu XUMHUYECKOTO
mpou3BOCTBA. [IpOMBINIIEHHBIE CIIOCOOBI TOJYYCHUS! BaXKHEUIIUX BEIIECTB
(Ha TpuMepe TPOU3ZBOACTBA AaMMMAKa, CEPHOW KHUCIOThI, METaHOoJA).
[IpoMbltiuieHHBIE CMTOCOOBI TMOJYYEHUS! METAJUIOB M CIUIaBOB. XHMMHUYECKOE
3arpsA3HEHHUE OKpPYXaIleil cpeabl U €ro mnocieAactBus. Ponb xumun B
o0ecreueHnn IHEPreTHIECKOi 0€30MacHOCTH.

XuMusT U 300pOBbe 4enoBeka. JlekapctBeHHble cpeactBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IMpenaparoB. Poilb XUMUM B pa3BUTUHU
MEIULINHBI.

XYMUS THIINA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKHU. Poiib XumMuu B
oOecIieyeHn ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xummus. IlpaBuna
0e30macHOr0 WCTOJIB30BaHMS TPENapaToB OBITOBOM XWMHUU B TOBCEIHEBHOU
KU3ZHU.

XUMHUSL B CTPOUTENBCTBE: BaKHEWILHWE CTPOUTENIbHBIE MAaTepHAIIbI
(memeHT, OeToH).

XuMmusi B CEIbCKOM Xo3siicTBe. OpraHnyeckue W MUHEpaJbHbIE
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepHabl, KPaCKU, CTEKJIO0, KEpaMHUKa.
Marepuansl 1t anektpoHuku. HanotexHonoruu.

Pacuérnbie 3anaum.

Pacuétei: Macchl BemecTBa mim 00bEMa Ta30B IO U3BECTHOMY KOJTHMYECTBY
BEILIECTBAa, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchbl (00bEMa, KOJMYECTBA BEILECTBA) MPOJAYKTOB PEAKIMH, €CIIA OJHO W3



BEILLECTB MUMEET MpPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkLHM, €CIM OJHO W3 BEILIECTB JaHO B BHUAE PACTBOpPA C OINPENCIEHHOU
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM U MOJSAPHOU
KOHIICHTpAllUM BELIECTBA B PacTBOPE, JOJIM BBIXOJAa IPOAYKTAa pPEAKLUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXINpeAMETHBIX CBs3ed TMpU H3ydyeHUW oOuieil u
HEOpraHnueckol xumuu B 11 Kiacce ocymiecTBIsETCS 4Ye€pE3 HCIOJIb30BAaHUE
KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX MOHSITHUH, TaK M TMOHSATUN, NPUHATHIX B
OTZAEJIBHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSATHUS: SBJIECHUE, Hay4yHbId (akKT,
TUIN0Te3a, TEOpHUs, 3aKOH, aHAIW3, CHHTE3, KiaccU(UKalus, MepuoaUIHOCTb,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHUE.

@dusuka: marepus, MHUKPOMHUP, MAKpPOMHUP, aTOM, O3JEKTPOH, IIPOTOH,
HEUTPOH, WOH, H30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJHEPreTUUYECKUU
YpOBEHb, BEIECTBO, Tell0, OOBEM, arperaTHoe COCTOSIHUE BEIIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYUHBI, CJAUHMIIBI H3MEPEHHUS, CKOPOCTb,
JHEpPIUs, Macca.

Bbuonorusi: KkieTka, opraHmsM, 3KOCHUCTeMa, Ouochepa, MeTabOIU3M,
MaKpoO- U MHMKPOAJIEMEHTHI, O€JIKH, XKHUPbI, yII€BOJbl, HYKJICHHOBBIE KHCIIOTBHI,
(epMEHTBI, TOPMOHBI, KPyTOBOPOT BELIECTB U MIOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpa¢us: MuHepasnbl, TOPHBIE TMOPOJblI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast IIPOMBIIIJIEHHOCTb, MeETaJULyprus,
CTPOUTEIIBHBIE MAaTEpHUallbl, CEJIBCKOXO35MCTBEHHOE IPOU3BOJACTBO, IHILEBAs
IPOMBILIUIEHHOCTh, (hapMalleBTUUECKasi IMPOMBIIIJIEHHOCTb, IPOU3BOJCTBO
KOCMETHYECKHUX IPENapaToB, NMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AJIIEKTPOHHAS IIPOMBIIUICHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs BBIJICJICHBI CJIEAYIOIIME COCTABIISIONINE: OCO3HAHUE
00y4YaromUMHCST POCCUMCKONW TPakIaHCKOM WJIEHTUYHOCTU, TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJuyue
MOTHBallMM K OOYYEHWI0; TOTOBHOCTb M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE TTPABOCO3HAHUS, YKOJIOTUYECKON KYJIBTYPhI; CIOCOOHOCTH
CTaBUTH IICJIM ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TpPEeAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKON JEATETbHOCTH
oOy4aromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IesTEIHbHOCTH.

JIN4HOCTHBIE pPE3YNbTAaThl OCBOCHHS TMpeaMeTa «XUMHUS» OTPAKAOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESTEIHHOCTU
oOy4aromuxcs B MPOLIECCe peanu3alinui 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUN YIEOHBIX U TTO3HABATEIBHBIX 3a]1a4, BHITIOJTHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TNPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIHIO
OTECUYSCTBEHHON XMMUH;

YBaXXEHHUS K MPOIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUIOKEHUS] XUMHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yJbTar



JUIUTENIbHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHH W MOCIEIYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX W TPABOBBIX HOPM U € YYETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPHI 310POBbS:

MOHUMAHUSI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOTO o0pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIroIcHUsT TpaBmJI 0€30TMacHOTO OOpAIlCHHS C BEIIeCTBAaMU B OBITY,
MOBCETHEBHOM KM3HHU, B TPYAOBOM AEATEIBbHOCTH;

NOHUMAHUSI LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO M KOJUIEKTUBHOIO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAHUS  TMOCJHEACTBUM W HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JpPYrux BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHHH MPAKTUYECKUX 3a]1a4
COIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN M0 XUMUU;

YBaXEHUSI K TpyAy, JIOIIM Tpylda U pe3yidbTaram TpYyIdOBOH
NEeATEeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIAMBUIYAJIbHON TpPAaCKTOPUU
oOpazoBanus, Oynymiei mpodeccuu W peann3anii COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB
1 MoTpeOHOCTEM 00I11eCTBa;



6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUsI TJIO0ATBFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHOM CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BaHUS JIOCTHKEHUU XUMHH JJIs
peleHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTNOI30BaAHNUS;

AKTUBHOTO HEMPUSTHS JCHCTBHUM, NPUHOCIIIMX BpEl OKPYXKaIOIIEH
PUPOJTHON cpeJie, YMEHUSI TPOTrHO3UPOBATH HEOJATONPUSTHBIC YKOJIOTUUECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJUYUS  Pa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJIbTYpbI, OIbITA JEATCIBHOCTH JKOJOTUYECKOW HAIpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOW U COITMATIBLHOM
MpaKkTUKE, CHOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTHUBOCTOSATH WJICOJIOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU ¥ OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHMUS CcrneuuPUKU XUMHM KaKk HayKd, OCO3HaHUs €€ poiu B
(GbopMHUPOBAaHUHU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU LIEJIOCTHOTO
npe/icTaBleHus: 00 OKPYKAIOLEM MUPE KaK O €IMHCTBE NMPUPOJILI U YEJIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M PElIEHUU MPOoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH [IJII COBPEMEHHOM
UUMBWIN3aUMNA: B €€ T'yMaHUCTUYECKOW HANpPAaBICHHOCTH M BaXXHOW pPOJIK B
CO37aHUM HOBOW 0a3bl MaTEepHAIbHON KYJIBTYpPbI, B PEIICHUU TJIOO0AIbHBIX
mpo0IeM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUYECKOM,
MUIIEBOM W JKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTHH  MEIUIIMHBI,
00€eCIeueHNH YCIOBUM YCIICITHOTO TPYya M AKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)kJ10T0 4ICHA OOIIECTBA;

€CTECTBEHHO-HAYYHONW TI'PAMOTHOCTH: MOHUMAHHUS CYHUIHOCTH METOIO0B
MO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS JUIsl aHajdu3a M OOBSCHEHUS SIBICHUIA
OKPYKAIOUIEro MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHWH, YMEHHUs JeaTh
000OCHOBaHHBIC 3aKIIOUYCHUS HA OCHOBE HAYyYHBIX (DAKTOB M HMMEIOIIUXCS
JAHHBIX C 1I€JIbIO MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;



MHTepeca K O3HAHMIO, UCCIIeI0BATENIbCKON AeSITEFHOCTH;

TOTOBHOCTH UM CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa3oBaHHWIO U
caM000pa30BaHWI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B  pa3IuYHBIX  cdepax
po¢eCCUOHANILHON JIEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pPe3yJIbTaTbl OCBOCHMUSI MPOTPAMMbI IO XUMHUU Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIe 71 (POPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUTTMHAPHBIC (MeXTpeIMETHBIE) oO1IeHayYHbIe TTOHSTHS,
OTpaXKarIue IEJIOCTHOCTh HAYYHOW KApTUHBI MHpPAa U CIEHU(PUKY METOJIOB
MO3HAHMS, WCIOJb3YeMbIX B E€CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCAIbHbIC y4eOHbIC JIEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHMKATUBHBIC, PpETyJATHBHBIE), oOecreunBaronme GopMUpPOBAHUE
(G YHKIIMOHAIPHOM TPAaMOTHOCTH Y COITMATLHON KOMIIETEHIIUU 00YyYarOIIuXCs;

CIIOCOOHOCTD oOyyJarommuxcs HCITOJIB30BaTh OCBOCHHBIC
MEXKJIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  YHHUBEPCAJIbHBIC
ydeOHbIe IeHCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE PE3yJbTaThl OTPAXKalOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMH  TI0O3HABaTCIbHBIMH, KOMMYHHKATUBHBIMH M  PETYJISITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBU A

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENIH JESITEIbHOCTH, 3aJaBas IMApAMETPbl U KPUTECPUHU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LEJIAMU;

UCIIOJIb30BaTh NIPU OCBOCHUM 3HAHHMU NPUEMBI JIOTUYECKOTO MBIILJICHUS
BBIJICIIATh XAPAKTEPHBIC MPU3HAKU MOHITUN U YCTAHABINBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIONINE MOHSATHUS 1JI1 OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KilacCU(UKAUMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBS3M MEXIY HW3y4aEeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYyX JeHUs (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATH B  MPOLIECCE  TMO3HAHMUS  MCIOJB3YEMbIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMUUYECKas
dopmyna, ypaBHEHHE XHMHYECKONW pEaKIMU — TPU PEIICHUH YYEOHBIX
MO3HABATEJILHBIX M MPAaKTUYECKUX 3a7ay, NMPUMEHATh HAa3BaHHbBIC MOJECIbHBIC
NPEJCTABJICHUS /JISI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJ€Th OCHOBAMU METOJI0OB HAYYHOIO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  UCCIEAOBAaHMs, HCIOJIb30BaTh
MIOCTABJIEHHBIE U CaMOCTOSITENLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Ka4yeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HAaBBIKAMH CAaMOCTOSITEJBHOTO IUIAHHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HAOIIONATh 3a
XOJIOM Tpollecca, CaMOCTOATENIBHO IPOTHO3MPOBATH €r0  pe3yJbTar,
dbopMmynupoBaTh O00OOIIECHUS U BBIBOJABI OTHOCUTENIHHO JIOCTOBEPHOCTH
PE3YNIBTATOB MUCCIEAOBAHMS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOAETAHHOMN
pabore;

NpUOOPETaTh OMBIT YYCHHUUYECKOW HCCIIENOBATEIbCKOH M TPOEKTHOMN
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METO/IOB O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMarmu (Hay4IHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOrO COJEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaTu3upOoBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



MIpE/ICTaBIICHNUS, KPpUTUYECKM  OLEHMBAaTb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(opMyIHpOBaThH 3alPOCHl U IPUMEHSTh PAa3IMYHbIE METOIbI IPHU MOUCKE U
orOope HHpOpMalUK, HEOOXOAMMOW Jisi BBINOJHEHHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

OpUOOpPETaTh ONBIT MCHOIB30BAHUS WH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJbHYIO (GOpMY TMpeJCTaBICHUS
uHpopMalK (CXEMBbI, FpapuKU, JUarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEJACTBA Mpu padoTe ¢
XUMHYECKOM HWH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIe ((pu3nyeckue u
MaTEeMaTU4YEeCKUE) 3HaKM M CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eificTBUS:

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>K,I[3€MOﬁ TCMBI B XO0A€ AHAJIora
U/ W AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMy.HI/IpOBaTI> CBOMH IIPCIJIOKCHUA
OTHOCHUTCIIBbHO BBLIITOJIHCHU A HpGI[JIO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3CHTALMEN PE3yJIbTAaTOB IT03HABATEILHON JESITEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMHU IIpU
BBIMIOJTHEHUM  XUMHUYECKOTO OKCIEPUMEHTa, MPAKTHYECKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaU3allii yueOHOTO MPOEKTa,
1 (GOpMyIHpPOBaTH BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBaHUN
MyTEM COTJIACOBAHUS TMO3UIINI B X0€ 00CYKJIEHUS U 0OMEHa MHEHUSIMU.

PeryisiTuBHbIC YHHUBepCAJIbHbIE y4eOHbIe NeHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IMO3HABATEIBbHYIO
NEeATEeNbHOCTh, ONpenessast €€ Ueau W 3aJadyd, KOHTPOJIHUPOBATh U MO MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMpEIaraéMblii aJIrOpUTM JEHCTBUN TIPH
BBITIOJTHEHUN YYE€OHBIX W HCCIEOBATEIIbCKUX 3a]ad, BBIOMpATh HamOoiee
3¢ PekTUBHBIN croco0 HUX pelieHuss ¢ Y4ETOM MOJY4YeHUSI HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;



OCYILIECTBISATH CAMOKOHTPOJb JESATEIHHOCTH HAa OCHOBE CaMOaHAIHM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPaMMbl TIO XHMHH Ha
yriayoJIEHHOM YpOBHE Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUS BKIHOYAIOT
cnerupuyIecKue s yaeOHOTo IpeaMeTa « XUMUs» HaydHbIC 3HAHHS, YMCHUS U
CIOCOOBI JICHCTBHUI TT0 OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHMA,
BUJIBI JICSITCIILHOCTH TI0 TIOJYYCHHUIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHUH B
Pa3TUYHBIX YYCOHBIX CUTYAIHsIX, a TAK)KE B PCATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XHMMHEH. B mporpamMme 1o XUMHHM TPEAMETHBIC PE3YJIbTaThI
NPEICTABJICHBI 110 TOJaM U3YUYCHHUS.

10 KITIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHUS Kypca «OpraHuyeckas XuUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MECTE U 3HAUYCHHHM OPTaHUYECKOU
XMUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIeYeHUH YCTOMUHNBOIO
Pa3BUTHI YEJIOBEUECTBA B PEIICHUU MPOOIEM IKOJIOTHUECKON, YIHEPreTHIECKOM
M THUIEBOM O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3[aHUU HOBBIX
MaTEpHUAJIOB, HOBBIX MCTOYHHUKOB JHEPruU, B OOECMEYEHUH palMOHAIBHOTO
IPUPOIOIIONIH30BaHUSA, B (DOPMUPOBAHUNM MHPOBO33PEHUSA U OOIIEH KyIbTYphI
YelioBeKa, a TaKKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U IPUPOIHOI CpEJIE;

BJIQJICHUE CUCTEMOM XHMMHWYECKMX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIOJIAralOIINE TMOHATUS — XUMHUYECKHM BJIEMEHT, aToM, SApO H
9JIEKTPOHHAss 000J0YKa aroma, S-, P-, d-aTOMHBIC OpPOWTAIH, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSIHUS aToMa, TMOpHAM3aIlvs aTOMHBIX OpOWTajei, HWOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JICKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISPHBIA 00BEM, yriaepoaHBIN
ckeneT, (yHKIMOHAIBHAS TPYINa, pagukal, CTPYKTYpHbIE (OPMYIIbI
(pa3BEpHYTHIE, COKpAIlIEHHBIE, CKEJETHBIE), H30MEpPHUsl CTPYKTypHas H
MIPOCTPAHCTBEHHAs (TeOMeTpUUecKas, ONTUYECKas ), U30MEPbI, TOMOJIOTHYECKUI
psAll, TOMOJIOTH, YTJIEBOJAOPOAbI, KUCIOPOA- U a30TCOAEPKAIME OPraHUYECKUE
COEMHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUsA; TEOpUHU, 3aKOoHbl (nmepuoamdeckuii 3axoH JI. . MeHnneneena,
TEOpHUs CTPOCHHUS OpraHnyeckux Bemects A. M. bytinepoBa, 3aKk0H cCOXpaHEeHUs
MAaCChl BELIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS SHEPTUH NPU XUMUAYECKHUX



peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHT SI3BIK XHMWH,
MHPOBO33pPEHYCCKHE 3HAHUSA, JISKANME B OCHOBE TOHUMAHHS MPUIMHHOCTUA U
CUCTEMHOCTH XUMHUYECKHX SIBJIICHUW; TPEACTABICHHS O MEXaHU3MaxX
XUMHYECKUX peaKInid, TEPMOIMHAMHYCCKHIX " KHHETHYECKHUX
3aKOHOMEPHOCTSIX WX TPOTEKAaHWS, O B3aUMHOM BIIUSHHM aTOMOB W TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTHUBHBIA U Me30MEPHBIN 3(h(PEeKThI, OpueHTaHTHI | 1
Il pona); dakromornyeckue CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYCHUHU U
0€30MacHOM HCITOJIb30BAaHUN BaXKHEHIITMX OPraHWYECKUX BEIICCTB B OBITY U
NPAKTHYCCKOW  JCATCIBHOCTH YeJOBeKa, OOMUX HAyYHBIX NPHHIMIAX
XUMUYECKOTr0 TPOM3BOJICTBA (HA TMpUMEpe MPOM3BOJCTBA  METaHOIA,
nepepadboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBJIATh XapaKTEPHBIC MPU3HAKH TIOHSITHH,
YCTaHABJIMBATh HMX B3aMMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUC ITOHSATHS
IIPH OITUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAMHCHUN;

c(hOopMUPOBAHHOCTh YMEHHIA:

UCITIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIICHHBIX M CKEJICTHBIX) (opMyII
OpraHNYeCKUX BEIECTB;

COCTaBIIAITh yPAaBHEHHS XUMHUYECKHUX pEaKIMi U pacKpbiBaTh HX
CYLIHOCTh:  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEAKIHMH  MOCPEACTBOM
COCTAaBIICHHUS AJIEKTPOHHOIO OajlaHca ITUX peaklui, peakiuii HOHHOTO OOMeHa
NyTEM COCTaBJICHUS X MOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH;

U3rOTAaBIMBATh  MOJIETM  MOJIEKYJ  OpPraHMYeCKHMX  BEIIEeCTB IS
WUTIOCTPAIIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh  YMEHUM: yCTaHaBJINBATh PUHAIIEKHOCTD
U3YYCHHBIX OpPraHMYEeCKUX BEIIECTB 10 HMX COCTaBy MU CTPOCHUIO K
OTpeNIeIEHHOMY  KJIAacCy/TpyIlie COENWHCHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoii HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIBHBIC
Ha3BaHUS NJIs1 OTIEIBHBIX MPEICTABUTEICH OPTaHMYECKHX BEIIECTB (ITHIICH,
alleTWJICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (EeHon, GopManbaeru,
aleTaNb/IeTH I, alleTOH, MypaBbUHAS KACIOTA, YKCYCHAsl KUCIOTa, CTEApUHOBAS,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJIOTHI, TJWIMH, aJIaHWH, MajbTo3a, PPYyKTO3a,
AHWIMH, TUBUHUJ, U30TIPEH, XJIOPOIMPEH, CTUPOI U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNIATh BHUJ XUMHUYECKOH CBSA3U B
OpPraHWYECKUX COCNMHCHHSX (KOBaJCHTHAsT M WOHHAs CBS3b, G- M T-CBSA3b,
BOJIOPO/IHAS CBS3b);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOWCTB BEMIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
bu3nYecKue U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHBIX
KJIACCOB ~ OPraHMYECKUX BEIIECTB: AQJIKAHOB, IMKIOAJKAHOB, AQJIKCHOB,
AJKAJMEHOB, AJIKUHOB, aPOMAaTHUUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W CIOXKHBIX 3()UPOB, XKHUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, OCJIKOB, YIJI€BOJAOB (MOHO-, TU- U
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXAY HUMU
YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIU C HCMIOJb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh yYMEHHUS MOATBEPKJaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIIOCOOHOCTH OPTaHMYECKUX COCIUHCHU N
OT KPaTHOCTH W THUIA KOBAJCHTHOM CBS3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUSI
aTOMOB M TPYIIIl ATOMOB B MOJICKYJIaX;

c(hopMUPOBAaHHOCTH YMEHUS XapakTepu30BaTh UCTOYHUKH
YTJEBOJIOPOTHOTO ChIpbsi (HepTh, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI €ro
nepepaboTKH ¥ MPaKTUUECKOe TPUMEHEHHE TTPOIYKTOB IMepepadoTKH;

c(hOpMUPOBAHHOCTb BJIAJIEHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAaX TO3HAaHMS —  HAONIOJCHWUH, W3MEPEHHHM, MOJCIMPOBAHHH,
AKCIIEpUMEHTE (PEaJTbHOM U MBICIICHHOM) U YMEHHUS IPUMEHATH 3TH 3HAHUSI;

chOpMHUPOBAHHOCTh ~ YMEHHS  NIPUMEHATh  OCHOBHBIC  OIEpaIluU
MBICITUTEIIPHON JEATEIbHOCTH — aHaJIU3 W CHHTE3, CpaBHEHHE, 0000IIeHHeE,
CHUCTEMATU3aLIMIO, BBISBJICHUEC NPUYMHHO-CJICACTBEHHBIX CBsi3ed — JIs
V3yYEHHUS] CBOMCTB BEUIECTB U XUMUYECKUX PEaAKIIU;

c(hOpMHUPOBAHHOCTh YMECHHI: BBISIBISTH B3aMMOCBS3b XUMHUSCKUX 3HAHUH
C MOHATUSIMU M TPEJICTABJICHUSIMHU JIPYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB
Ui 0oJiee OCO3HAHHOTO IOHMMAaHHUS CYIIHOCTH MAaTePHAIBHOTO CIWHCTBA
MHpPa, HCIOJb30BATh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUHU JJIst
OOBSICHEHUS M MPOTHO3UPOBAHUS SBJICHUM, UMCIOIINX €CTECCTBCHHO-HAYUYHYIO
npupoay;

chOpMHUPOBAHHOCTh YMEHHH: TMPOBOAUTH PACUYETHl 10 XHUMHYCCKUM
dbopMynaM H ypaBHEHUSM XHUMHUYCCKHUX PpEAKIHA C HCIOJIb30BaHUEM
bu3mvyecknx BeMMUMH (Macca, O0O0BEM Ta30B, KOJWYECTBO BEIICCTBA),
XapaKTepU3YIOIHNX BEIIECTBA C KOJHUYECTBEHHOW CTOPOHBI: PACYETHI IO
HaXOXJICHUI0 XUMHYECKOM (OpMYINBI BEIIECTBA MO HM3BECTHBIM MAacCCOBBIM



JNOJSIM ~ XMMHMYECKUX  JJIEMEHTOB, MPOAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAaTh, AaHAIU3UPOBATH U
OIICHUBATh C MO3UIIMI IKOJOTUYECKON OE30MaCHOCTU MOCIECTBUSI OBITOBOU U
MIPOU3BOJICTBEHHON JIESITEIBHOCTU YEJIOBEKa, CBS3aHHOW ¢ TmepepaboTKoit
BEIIECTB, MCIIOJIb30BATh IOJIYYEHHBIE 3HAHUS [JI1 NPUHATHS TPAMOTHBIX
pelieHui mpobJieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENILHO TUIAHUPOBAThH U MIPOBOJIUTH
XUMHUYECKUN SKCIEPUMEHT (MOJy4YeHUE U HM3YYEHUE CBOICTB OpPraHUYECKHUX
BEILECTB, KA4YECTBEHHBIE PEAKLUHUH YTIEBOJOPOJIOB pPAa3IUYHBbIX KJIACCOB U
KHCJIOPOACOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATBHBIX
3a/lay M0 PACMO3HABAHUIO OPTraHUYECKHX BEILIECTB) C COOJIOJACHHEM IPaBUI
O6e3omacHOro oOpalleHHs] C BEIECTBAMU M JIaOOPAaTOPHBIM 00OPYTOBAHUEM,
dbopmynupoBaTh IIeb HWCCIEIOBAaHMS, MPEJACTABIATh B Pa3IUYHON (dopme
pe3yJbTaThl IKCIEPUMEHTA, AHAIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHHUIA:

coOJII01aTh MpaBUiIa KOJIOTHUECKH IEIeCO00pa3HOro MOBEACHUS B OBITY
U TPYLOBOW JEATEIIBHOCTA B LEIAX COXPAaHEHUsT CBOEro 310POBbB,
OKpY>KaIOIIEH MPUPOJHOM CPElIbl U TOCTUKEHUS €€ YCTOMYUBOIO Pa3BUTHSI;

OCO3HABaTh ONACHOCTb TOKCHUYECKOI'O JCHUCTBUS HA JKUBBIE OPraHU3MBI
ONPEAEIEHHBIX OPTAaHUYECKUX BEILIECTB, IOHUMAast cMbIci rokasarens [1JIK;

aHAJIM3UPOBATH 11€J1€CO00PA3ZHOCTh MPUMEHEHUS OPTAHUYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpMHPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK
XUMHYECKOW HH(OpMAIUM B PA3IMYHBIX HMCTOYHHMKAX (HAy4YHass W y4eOHO-
Hay4yHas JIUTEpaTypa, CPeCTBAa MaccoBOil mHbopmanuu, VIHTepHET u apyrue),
KPUTHUYECKU aHAIU3UPOBATh XUMHUUECKYI0 HH(OpMaInio, iepepadaThiBaTh €€
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON YUeOHOM 3a/1auei.

11 KJIACC

[IpenmetHbie pe3ynbTaThl OcBOoeHUs Kypca «OOmas W HeopraHMYecKas
XUMHSI» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHU: O MaTePUATBHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUW MPUPOJBI, O MECTE W 3HAYEHUH
XAMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ poyin B 00€CIeUeHUH YCTONIUBOTO
pa3BUTHUA, B PEUICHUU MPOOJEM SKOJOTMYECKOM, IHEPreTUUECKON M MUILEBOU
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEPUAIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B 00ECIICUCHUH PAlMOHATIBLHOIO IPUPOONO0JIb30BAHMUS, B
GbopMUPOBaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYphl 4YEJIOBEKa, a TaKKe



AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO M MPUPOIHON
cpene;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralOIINe TOHATUS — XUMHUUYECKHUU DJIEMEHT, aToM, SJIpO aToMma,
H30TOIbI, JJCKTPOHHAs 00o0J0OYKa atoma, s-, P-, d-aTOMHbIE OpOWTANH,
OCHOBHOE€ M BO30YXJIEHHOE COCTOSIHHUSI aToma, TUOpUIU3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJia, BaJIEHTHOCTb, JJEKTPOOTPUIIATEILHOCTh, CTEIIEHb
OKHCJICHUS, XUMHUYECKass CBs3b (KOBAJEHTHAasl, WOHHAs, MeETaUIMuecKas,
BOJOpPOJHAs), KpHUCTa/UIMUecKasi pemérka, XUMUYecKas peakius, pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, DJICKTPOJIUTHYECKAs JTUCCOIMAINS, CTENeHb
JUCCOIMAIINM, BOJOPOJHBIN  TMOKa3aTeslb, OKHUCIUTENb, BOCCTAHOBUTEIIb,
TEIJIOBOM A(DPEKT XUMUYECKOW PEaKIUU, CKOPOCTh XUMHUYECKOM pEaKIuH,
XUMHUYECKOE PaBHOBECHE, TEOPUU M 3aKOHBI (TEOPHS DJICKTPOIUTHYCCKOU
auccounanuu, nepuoanyeckuii 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHECHUS M MPEBPAICHUS YHEPTUH NP XUMHUECCKUX
peaKIusaX, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHUH, MUPOBO33PEHUYCCKHUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SABJICHU; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAJAMOJIEKYJISIPHOM YpPOBHSIX; MpPEACTaBIEHUA O
MEXaHU3Max XUMHYECKUX pEeaKUui, TEPMOJAMHAMUYECKHUX W KHHETHYECKUX
3aKOHOMEPHOCTSAX WX IMPOTEKaHMs, O XMMUYECKOM DPABHOBECHUH, PACTBOPAX U
TUCTIEPCHBIX CUCTEMAax; (paKToIOrMuecKre CBEIEHUS O CBOMCTBAaX, COCTaBe,
MOJIy4eHUH ¢ O€30MacHOM UCIOJb30BAHUU BAXKHEUIIUX HEOPTraHUYECKUX
BEIIECTB B OBITY W MPAKTUYECKOW IEATEIBHOCTU YEJIOBEKA, OOLIUX HAYYHBIX
OPUHIUIIAX XUMHAYECKOTO IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBIIATH XapaKTEPHbIC MPU3HAKY TTOHATHH,
YCTaHaBIIUBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOUIUME MOHATHS
MIpU OMMCAHUU HEOPTaHMYECKHUX BEIIECTB U UX NPEBPallCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOIB30BATh XUMUUYECKYIO CUMBOJIMKY JIJISI
cocTaBlieHHUs (QOpMyNI BEMIECTB M YyPAaBHCHMM XWMHYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJIEJIbHBIX BEILIECTB;

chOpPMHUPOBAHHOCTh YMEHHUS OMPENENSITh BAJIEHTHOCTh W  CTEIEHBb
OKHUCJICHUSI XUMHUYECKUX JJIEMEHTOB B COEAUHEHUSX, BUJ XUMUYECKOU CBS3U
(KoBaneHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs), TUIl KPUCTAJUIMUYECKOU
PEIETKH KOHKPETHOT'O BEIIECTRA;



c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJAa XMMHUYECKON CBA3M W TUIA KPUCTAJUIMUECKOW PEHIETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOU CBS3H;

c(OpMHUPOBAHHOCTh YMEHHUH: KIACCU(DUIMPOBATH: HEOPraHUYECKUE
BEIIECTBA MO HUX COCTABY, XUMHUYECKHE PEAKIMU MO PA3IUYHBIM MPHU3HAKAM
(uncny W cocTaBy pearupyrolux BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu,
U3MEHEHUIO CTEeNEeHEel OKHUCIEHHUS DJIEMEHTOB, OOpPaTUMOCTH, YYacTHUIO
KaTajau3aTtopa U JPYrue); CaMOCTOSITENbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUTSL KJTacCU(PUKAITUU U3YYAEeMbIX BEIIECTB U XUMUYECKUX PEaKIIHi;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOJANUECKOr0 3aKOHA
J. W. MenaeneeBa U JAEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(OpMHUPOBAHHOCTh YMEHMI: XapaKT€pU30BaTh D3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKHX DJEMEHTOB MEPBOr0O—4YETBEPTOrO IMEPUOJIOB
[Tepuognueckoin  cucrembr .M. MeHneneeBa, UCHOJNb3ys  ITOHSTHS
«OHEPreTUYECKHE YPOBHUY, «IHEPTETHUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTAINY», «OCHOBHOE M BO30YXAEHHOE HYHEPreTUYECKUE COCTOSHUS aTOMa»;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
CoeIMHEHUM 10 TiepuonaM u rpynmnam llepuwogmueckout cucremsr . .
MeHzeneeBa, BAJCHTHbIE BO3MOKHOCTH AaTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh yMEHHUN: XapaKTepHu30BaThb (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOICTBAa BEIIECTB PA3JIMUHBIX KIJIACCOB, MOJATBEPKIAThH
CYILIECTBOBAHHE F'€HETHYECKOM CBA3U MEKIYy HEOPraHWYECKHUMU BEILIECTBAMU C
NOMOIIBIO YPABHEHHUI COOTBETCTBYIOIUX XUMUUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHsI PACKpPbIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNA ITOCPEACTBOM COCTABJIIEHUSA SJIEKTPOHHOIO
OalaHca JTHX peaklWi; peakIuii MOHHOTO OOMeHa MyTEM COCTaBIECHUS WX
MOJHBIX ¥ COKPAIIEHHBIX MOHHBIX YPAaBHEHHU; PEaKUUW THAPOJIN3A; PEAKLMMI
KOMITIEKCOOOpa3oBanusi (HAa TMpUMEpe THUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKHX PEAKLIHMN C YUETOM UX IHEPIETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOM PEAaKIUU B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(GakTopoB, a TaKXKe XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECUS TIOJ
BIIMSHUEM BHENIHKUX Bo3aeicTBuil (mpunuun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMHUYECKHE pPEaKIUH,
JIe)KaIlllKe B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOM KHCIJIOTHI, aMMHUAKa,



oOIue Hayd4HbIE TMPUHIUIBI XUMHYECKUX TPOU3BOJICTB; IEIECO00Pa3HOCTD
MIPUMEHEHHUST HEOPTAHUYECKUX BEIICCTB B MPOMBIINUICHHOCTH M B OBITY C TOYKU
3pEHUs COOTHOIIICHUS PUCK-TIOJB3a;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMH O METOJaX HayYHOTO
MO3HAHUS SIBIICHUHA TPUPOILI — HAOIIOICHHWE, W3MEPCHHE, MOJCIUPOBAHHE,
OKCIIEPUMEHT (pEaNbHBIA M MBICIICHHBIN), HCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHUS TIPH  DKCIICPUMEHTAIHHOM
UCCJICIOBAHNN BEIISCTB U JIJII OOBSICHCHHS XUMHUYCCKUX SIBICHHH, MMCIOIINX
MECTO B TIPHPOJEC, MPAKTUYCCKON NEITeIbHOCTH YEJIOBEKAa M B IOBCEIHEBHOMU
KU3HU;

c(hOpPMHPOBAHHOCTh YMEHHSI BBISBIISATH B3aMMOCBSI3b XUMUUYCCKUX 3HAHUN
C TIOHSATHSIMU W TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHMMAaHMSI MAaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHS IPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM
NOHSTHM  «MaccoBas JIOJS  BEIIECTBA B  pPacTBOpe» M «MOJIIpHas
KOHIIEHTpAILIMs», MacCchl BelIeCTBA WIM 00bEMA Ta3a 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIIECTB; TEIUIOBOTO 3P (deKTa peakluy; 3HAUY€HHsS BOJOPOJHOTO TOKa3aTems
pPacTBOPOB KHUCJIOT U IIEJOYed C M3BECTHOM CTENEHBIO JHUCCOIUAIMU; MAaCChl
(06bEMa, KoNMMUECTBa BEIIECTBA) MPOAYKTA PEAKIUHU, €CIIH OJHO M3 MCXOIHBIX
BEIIECTB JaHO B BHJAE pacTBOpa C OINpEAeNIEHHON MaccoBOM Joeit
pPacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH); JI0JIU BbIXOAA
NPOJYKTa peakiuu; 00bEMHBIX OTHOIIIEHU Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIHLHO TUIAHUPOBATH M MTPOBOJIUTH
XUMUYECKUH  dKCcrepuMeHT (IpOBeACHHWE  peakIiuid HMOHHOTO  OOMEHa,
MOJTBEPKJACHHE  KAuYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
OTIpEJICIICHHE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO UHIUKATOPOB, U3yUYCHUE
BIUSIHUSL PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIMH, PEIICHHE
AKCIIEPUMEHTATBHBIX 3adad 1o TemaM «Metame»y u  «Hemetamms») ¢
coOmoieHneM mpaBui ~ Oe3omacHoro  oOpaieHuss ¢  BEIIeCTBAMH |
nabopaTopHbIM  00OpyAOBaHHEM, (OPMYIUPOBATH IEb  HCCIEIOBAHUA,
MPEICTABIATh B PA3IMYHON (popMe pe3yabTaThl IKCIIEPUMEHTA, aHATU3UPOBATH
Y OIICHUBATH UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ yYMEHHI: COOMIOJATh  TPaBWJIa  IMOJTH30BAHUSA
XAMHYECKOW TIOCY0M W JabopaTOpHBIM 000pyIOBaHWEM, OOpaIIeHUus C
BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBIMIOJTHEHUIO TAOOPATOPHBIX
XAMHYECKUX OIBITOB, IKOJOTHYECKU IIeIeCOOOPA3HOTO TIOBEICHUS B OBITY H
TPYIOBOM NESITEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3JI0POBBS, OKPYKAIOMIEH



IIPUPOAHON CpeAbl U JOCTMIKEHUSA €€ YCTOMYMBOIO pPa3BUTHUA, OCO3HABATH
OMAaCHOCTb TOKCHUYECKOIO JCHCTBUS HA JKUBBIE OpPraHU3MBbl ONPEACIEHHBIX
HEOPraHUYECKUX BEIECTB, MOHUMAs cMbIci nokaszarens [1/1K;
c(hOpMHPOBAHHOCTh YMEHHI: OCYUIECTBIATh LEJICHANPABICHHBIA MMOUCK
XUMHYECKOM HH(OpMAUMKU B PA3IUYHbIX HMCTOYHHMKAX (Hay4yHass M y4eOHO-
Hay4dHas JIuTepaTrypa, CpelicTBa MaccoBod mHpopmanuu, MaTepuer u npyrue),
KPUTUYECKU aHAIU3UPOBATh XMMHUYECKYI0 HHPOpMaLKIo, IepepadaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBHUU C MTOCTAaBJICHHON Yy4eOHOM 3aaueii.
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' yr HOpoL bubnauoreka POIII https://resh.edu.ru
nepepaboTka
95 l'anmorennpou3BogHbIE 4 1 bu6mmoreka LIOK https://m.edsoo.ru
' YIJIEBOJOPOIOB Bubnuoreka PIIII https://resh.edu.ru
Hroro no paszneny 35



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Paznen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJuHeHNs

bubnnoreka LIOK https://m.edsoo.ru

3.1 C . D 11 1
HHPTBL FoeHO Bu6morexa PO https:/resh.edu.ru
KapOoHupHBIE COSTUHEHHS: Ypoxu
3.9 QJIBJIETUIbI U KETOHBI. 21 1 (AKnacc):https://www.yaklass.ru/p/himija/9-
' Kap6oHOBBIE KUCIOTHI. klass/organicheskie-veshchestva-
Cnosxnbie 3¢upsl. XKupsl 102302/karbonovye-kisloty-122869
bu6mmoreka [IOK https://m.edsoo.ru
3.3 v 9 1
[IEBOIbL bubnuorexa POIII https://resh.edu.ru
Hroro no pazneny 41

Pa3znea 4. A3orconepskanue oOprannyeckue coeIuHeHus

bu6mmoreka [{OK https://m.edsoo.ru
bubmuorexa POIII https://resh.edu.ru

4.1 AMUHBI. AMUHOKHCIIOTHL. benkn 12 1 2

Hroro mo pazgeny 12

Pa3nen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS

51 BricokoMoekysipHbie 6 1 bubnuoteka [{OK https://m.edsoo.ru
' COEIUHEHUS Bbub6nnorexa POIII https://resh.edu.ru
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 102 3 6
I[TPOTPAMME



https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
. bubnuotexa [JOK
Crtpoenue atoma. [lepuoanueckuii 3aKoH
https://m.edso0.ru
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
M bubmmorexa POII
anemenToB J[. 1. Menaeneera https:/resh.edu.ru
bu6moreka [IOK
19 Crtpoenue BemiectBa. MHOTOOOpasue 11 1 https://m.edso0.ru
' BEILECTB Bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edso0.ru
1.3 X 19 1 3
MMHYECKHE PEaKITUU EuGorexa POLII
https://resh.edu.ru
Hroro mo pazgeny 39
Paznen 2. Heoprannyeckasi XuMusi
bubmuoreka [JOK
https://m.edso0.ru
2.1 H 31 1 3
eMETATIb! bubnunorexa PO
https://resh.edu.ru
2.2 Metamisl 23 1 2 bubmotera [JOK
https://m.edso0.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubmmoreka POIII
https://resh.edu.ru

Hroro no pazgeny 54
Paznea 3. Xumusd u :KM3HL
bubmmoreka [{OK
31 MeToabI ITIO3HAHUS B XUMHUU. XUMHA U 9 https://m.edsoo.ru
' JKA3Hb ButGmmoreka POILI
https://resh.edu.ru
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO 4YacoB
Tema ypoka Bce Kontpos, | Ipaxruie DJleKTPOHHBbIE HU(PPOBHIE 00pPa30BaTeJIbLHbIE PeCypChl
n/ HbIE CKHe
ro
n padoTbI padoThI
[pezenTtanus (MHP®OYPOK): https://infourok.ru/prezentaciya-predmet-
[penmer u organicheskoj-himii-10-klass-4554865.html Ypoxk (Lludposas
3Ha4YCHUE oubmmoTeka): https://app.onlineschool-1.ru/10-klass/himiya/predmet-
OpraHUYeCKOn organicheskoj-himiil/article Buneoypox: http://school-collection.edu.ru/
XUMUH, 1 VYpox (Sxmacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
MpEJICTaBICHUE O organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-
MHOT000pa3uu khimicheskogo-stroeniia-organiches -6447217 Buneoypoxk (MuaTepypok):
OpPraHUYEeCKUX https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-
COeMHEHUT organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka Ypok
(POI):https://resh.edu.ru/subject/lesson/6149/
DJIEKTPOHHOE
CTpOEHHME aTOMa IIpesenTaums: https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-
yriepoa ugleroda-klass-271196.html Ypoxk (AKnacc):
(OCHOBHOE H https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
.. 6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
BO30YXKAEHHOE 1 i .
) konfiguratciia- -6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dacl63
EOCTOHHHH ’ Buneoypox: http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
AlICHTHBIC https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-
BOSMOXHOCTH stroenie-atoma-ugleroda
aToma yriepoja
Xumuueckas 1 Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://resh.edu.ru/subject/lesson/6149/
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah

CBSI3b B
OpraHUYECKUX
COCIMHCHUX.
MexaHn3MBI
oOpa3oBaHus
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
pa3pbiBa CBs3€Ei

klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
[Ipesentaus MHO®OYPOK):https://infourok.ru/prezentaciya-po-himii-
elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-
3998996.html Buneoypox: http://school-collection.edu.ru/
(AKmacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-
6482959

Teopus crpoenus
OpraHUYECKUX
coequHeHnN A.
M. Bbyrneposa

Buneoypok: http://school-collection.edu.ru/ Buneoypox
(UuTepypox):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypox (Skmacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia- _-6447220 https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches -6447217 Ypoxk (IL{udposas
oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-
polozheniya-teorii-himi/article ITpe3zentanus (MHO®OYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-
1651623.html

Buasl nzomepuu:
CTPYKTYypHas,
MIPOCTPAHCTBEHHA
1. DNEKTPOHHbIE
a3 dexTr B
MOJIEKyJIax
OpraHUYEeCKUX
COEIMHEHU I

Buneoypox: http://school-collection.edu.ru/ Ypoxk (SKmnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/izomeriia-izomery-6490525 IIpe3entarnus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-
1959959.html Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-
izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya



https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya

IIpencrasnenue o
KITacCU(UKAIUU U

Buneoypok: http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-
organicheskih-soedineniy Ypox (SKimacc):

CHCTEMaTU4YeCKast . . .
HOMeHKTATYpa https://www.vglflass._r_u/p/hlm|_|a/lO-kIass/osnovy-orqan|chesk0|-kh|m||-
(IUPAC) 6490554 /klassifikatciia-organicheskikh-veshchestv-6447504 IIpe3enTamus
B — (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-
organicheskih-soedineniy-497334.html https://infourok.ru/prezentaciya-
BellecTs nomenklatura-organicheskih-soedinenij-5322147.html
Buneoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kaccubukars kir_1etika-6995740/k|assifikatciia-khimicheskikh-reaktcii-po-raznvm-
peakuuii B priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
. [IpezenTanus (MHOOYPOK): https://infourok.ru/oporniy-konspekt-po-
OpraHUYECKON ) . e . . . .
S o_rqgfucheskov-hlml|-kIaSS|f|kaC|va-h|mlchesklh-reakcw-v-orqanlcheskov-
himii-3380651.html
https://infourok.ru/prezentaciya po_teme_Klassifikaciya himicheskih_reakciy
v_organicheskoy himii-285796.htm
Cucremaruzanust Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-

1 00001IeHNE
3HAHUU II0 TEME

klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-
veschestv-prosteyshaya-i-molekulyarnaya-formuly

AJKaHbI:
TOMOJIOTHYECKUH
psn, oOmas
opmyua,
HOMEHKJIAaTypa U
u30Mepus,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHO

Buneoypox: http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
Ypok (Hudposas 6ubnuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article Ypox
(POII):https://resh.edu.ru/subject/lesson/6151/



http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/

€ CTpOeHHE
MOJIEKYJI

dusznueckue n

Buneoypok: http://school-collection.edu.ru/
Ypox(AKiacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-eqgo-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-

XUMHAYECKHE fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485

10 CBOICTBRA [Ipesentamus (MHOOYPOK): https://infourok.ru/prezentaciya-po-himii-

ATKAHOB na-temu-alkani-klass-1043265.html Ypoxk (Lludposas
6ubnnoreka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article Ypoxk
(POL):https://resh.edu.ru/subject/lesson/6151/

Haxoxnenne

121;1:111:)(;2.]3 Buneoypok: http://school-collection.edu.ru/ ITpe3entamus: https://ppt-
online.org/445176 Ypox (Lludposas 6ubimoTeka):https://app.onlineschool-

11 CnocoObl . .

N — 1.ru/lO-kIass/hlmlva/predelnve_—uqlevodorodv-alka/artlcle Ypok
(POI):https://resh.edu.ru/subject/lesson/6151/

MIPUMEHCHHE

aJIKaHOB

LuknoankaHsl:

obmras ¢opmyina,

HOMEHKJIATypa U Buneoypox: http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):

n3oMepus, https://interneturok.ru/lesson/chemistry/10-klass/predelnye-

12 0COOEHHOCTH uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov ITpe3enTamms
CTPOEHUS U (MH®OVYPOK): https://infourok.ru/prezentaciya-po-himii-na-temu-
XHUMHYECKHUX cikloalkani-klass-2250393.htmi
CBOMCTB,

CII0COOBI



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html

IIOJIY4ECHUS U
IIPUMEHEHHE

Pemrenne
pacd€THBIX 3a7a4
Ha OIIpelIeIeHue
MOJIEKYJIIPHOM
(bopMyIbl
OpPraHU4YeCcKOro
BEILlECTBA IO

[pezentanus (MHP®OYPOK): https://infourok.ru/prezentaciya-vyvod-
molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-
massovym-dolyam-ili-produktam-sgoraniya-6199752.html Buaeoypoxk:

13 MAacCCOBBIM JI0JISIM http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
aTOMOB https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-
3JIEMEHTOB, kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-
BXOJISAIIUX B €ro molekulyarnaya-formuly
COCTaB.
Cucremaruzanus
1 000011IeHNE
3HAHUM MO TeMe
Buneoypok:http://school-collection.edu.ru/
Ypox(AKIIACC):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-etilen-i-ego-gomologi-6898889 Buaeoypok
CriocoOsr (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
14 MOJTYYECHUS U klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-

IIPUMCHCHHUC
AJIKCHOB

fizicheskie-svoystva IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-
5028230.html Ypoxk (Lludposas 6udanoTexa):https://app.onlineschool-
1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article Ypok
(POILI):https://resh.edu.ru/subject/lesson/5412/



https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/

AJKEHBI:
TOMOJIOTHYECKHI
psia, oomas
opmyua,
HOMCHKJIATYpa,
JJIEKTPOHHOE U

[Ipezentanus (MHPOYPOK): https://infourok.ru/prezentaciya-vyvod-
molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-
massovym-dolyam-ili-produktam-sgoraniya-6199752.html Buaeoypoxk:

15 MPOCTPAHCTBEHHO http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
€ CTpOEHHUE https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-
MOJIEKYJL. kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-
CTpyKkTypHas 1 molekulyarnaya-formuly
IHUC-TpaHC-
HM30MepHst
AIIKEHOB
Buneoypoxk:http://school-collection.edu.ru/
Ypox(AKIIACC):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
duzndeckue u 6579439/alkeny-etilen-i-ego-gomologi-6898889 Buaeoypok
XUMHUYCCKUE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
16 CBONCTBA klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-
aJIKCHOB. fizicheskie-svoystva IIpe3enTanus
[IpaBuio (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-
MapkoBHHKOBA 5028230.html Ypox (Ludposas 6ubnanoreka):https://app.onlineschool-
1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article Ypok
(POILI):https://resh.edu.ru/subject/lesson/5412/
IIpakTrueckas
pabota Ne 1 mo [pezentanus (MHD®OYPOK): https://infourok.ru/prezentaciya-na-temu-
17 teMe "[lonydeHne poluchenie-etilena-i-opiti-s-nim-klass-257772.html Buaeoypoxk:

STUJICHA U
U3Y4YEHHE €ro

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



https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
http://school-collection.edu.ru/

CBOMCTB"

Pemenue
pacd€THBIX 3a7a4
Ha ONPEJECIICHUE

VYpox (Axmacce):https://www.yaklass.ru/p/himija/10-klass/reshenie-
raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-
sgoraniia-6874542 https://www.yaklass.ru/p/himija/10-klass/reshenie-
raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-

18 MOJICKYILIPHOU massovoi-dole-khimicheskogo-_-6874541
€3CHTAaIIH -https://infourok.ru/konspekt-uroka-po-himii-
(popmryer Tlp (MH®OYPOK): https:/infourok.ru/konspekt-uroka-po-himii
OPTaHHMHCeCKoro na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-
BellecTsa 3946056.html
Buneoypox: http://school-collection.edu.ru/ Ypoxk (SAKmacc):
AJIKATHEHbL: https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-
cor SI)KéHHI;Ie 6899278 (Bumeoypok
moin OBaHHI:Ie (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
19 P ’ klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-
K}C’)MYJ;HPOBaHHHe svoystv-sopryazhennyh-alkadienov I[Tpe3enTanus
- cobetocTH (MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-
PJIEKTPOHHOTO 10-klass-4636620.html Ypox (LTudposas
CTPOCHIA o6ubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
Buneoypok: http://school-collection.edu.ru/
Ypox(dKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
X UMUeCKIe 6579439/alkadieny-6899278 Buneoypok
. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOICTBa i . . .
20 . klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-
COTIPAACHHBIX svoystv-sopryazhennyh-alkadienov I1pe3enTanus
JTMEHOB

(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
alkadieny-10-klass-4636620.html Ypoxk (Lludpoas
6ubnroreka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-



https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-3946056.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article

kauchukil/article

Crioco0sl
IOJIy4YEHHUS U

Ypox(AKiacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278 IIpe3eHTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-

21 MIPUMCHCHHE alkadieny-10-klass-4636620.html Ypoxk (L{udpoas
ANKaJNEHOB 6ubnnoreka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
AJIKVHBI:
TOMOJIOTHYECKHM Buneoypok: http://school-collection.edu.ru/
psna, odas Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
dhopmymna, 6579439/alkiny-atcetilen-i-ego-gomologi-6892969 Buneoypok
HOMEHKJIaTypa, (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
22 JNEKTPOHHOE U klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-
MPOCTPAHCTBEHHO fizicheskie-svoystva-poluchenie IIpe3enTanus
€ CTpOECHHUE (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-
MOJIEKYII, klass-1243319.html Ypoxk (Ludposas
busnueckue Oubnuoreka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
CBOICTBA
Buneoypok: http://school-collection.edu.ru/
Ypox(SAKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Buneoypok
XUMHNYECKUE : -
o (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
23 CBOMCTBa . . . - )
klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-primenenie
ATHHOB [Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-alkini-klass-1243319.html Ypoxk (Lludposas
o6ubnuroreka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
24 KauectBeHHsle VYpox (Lludposas 6ubnmoteka): https://app.onlineschool-1.ru/10-
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https://app.onlineschool-1.ru/10-klass/himiya/kachestvennye-reakcii-organiches/article

peakuuu Ha
TPOMHYIO CBSI3b

klass/himiya/kachestvennye-reakcii-organiches/article Buneoypok:
http://school-collection.edu.ru/
Ypox(AKiacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279

Crioco0sl
MMOJYYEHHUS U

Buneoypok: http://school-collection.edu.ru/
Ypox(AKiacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

25 MIPUMEHEHUE 6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Ypox (L{udposas
AJIKUHOB o6ubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
EZ:{:?;;MIL Buneoypok: http://school-collection.edu.ru/

26 ypaBHEHHIO Ypox(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
IMIECKOI 6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Ypox (IL{udposas

oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
peakiumn
CucreMaTusanus .
97 N Pemry EFB:https://eqe.sdamma.ru/ Buneoypoxk: http://school-
5 collection.edu.ru/
3HAHUU MO TeMe
ApeHbI:
TOMOJIOTUYECKUM Buneoypok: http://school-collection.edu.ru/
psn, oOmas Ypox(SAKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
dhopmyina, 6579439/areny-benzol-i-ego-gomologi-6912879 Buaeoypok
HOMEHKJIATypa. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
28 DIEeKTPOHHOE U klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-

MPOCTPAHCTBEHHO
€ CTPOCHHE
MoJIeKys1 OeH3oJ1a
U TOJIyOJIa, uX
¢uznyeckue

poluchenie-i-fizicheskie-svoystva Ypoxk (LludpoBas
oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
uglevodorody-ill/article Ypox
(POII):https://resh.edu.ru/subject/lesson/4775/
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https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-poluchenie-i-fizicheskie-svoystva
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https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://resh.edu.ru/subject/lesson/4775/

CBOICTBA

XUMHUYECKUE

CBOMCTBA APEHOB:

Buneoypok: http://school-collection.edu.ru/
Ypox(AKiacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

29 klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
beaiii himicheskie-svoystva Ypoxk (Lludposas
SAMCIIeHHA o6ubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
uglevodorody-ill/article Ypox
(POL):https://resh.edu.ru/subject/lesson/4775/
X MIECKIC BnneoypOK:http://school-colIectlon.e_du:_ru/ Ypok
N . (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
CBOMCTBA apEHOB: ) R -
— 6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
30 MIPUCOEANHECHUS, . . . -
klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
OKHCJIEHUE o .
OMOIIOrOB himicheskie-svoystvaYpok (Lludpoas
o6ubmnoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
OceH3071a . .
uglevodorody-ill/article
OcobGeHHOCTH Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludposas
31 XUMHUYECKUX o6ubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
CBOMCTB cTHpOJIa uglevodorody-ill/article
Pemenue
pacuéTHBIX 3a7a4
Ha oTpeeNeHue .
32 el Buneoypox: http://school-collection.edu.ru/

MOJIEKYJIAPHOU

bopmyIbl
OpPraHHYeCKOTO
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https://resh.edu.ru/subject/lesson/4775/
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
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https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva%D0%A3%D1%80%D0%BE%D0%BA
https://interneturok.ru/lesson/chemistry/10-klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-himicheskie-svoystva%D0%A3%D1%80%D0%BE%D0%BA
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il1/article
http://school-collection.edu.ru/

BCIICCTBA

Crioco0sl
IOJIy4YEHHUS U

Buneoypox: http://school-collection.edu.ru/ Ypoxk (Lludposas
o6ubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-

33 IIPUMEHEHHE uglevodorody-ill/article Ypox
apeHOB (POL):https://resh.edu.ru/subject/lesson/4775/

[enetnueckast [Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-
CBSI3b MEXKIY geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-

34 pa3IMYHBIMU 1540148.html Buneoypoxk: http://school-collection.edu.ru/ Ypox
KJIaccaMu (Ludposas 6ubmmoTeka):https://app.onlineschool-1.ru/10-
YIJI€EBOJJOPOJIOB klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
Pacuétsl mo
YpaBHEHUSAM
XUMHYECKUX L

35 — Ypok (}IKnacc):https://www.va!<|ass.ru/_p/h|m| !allo-klass/uqlevodorodv-

6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
Cucrematuzanus
1 000011IeHNE
3HAHUM MO TeMe

[Tpesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
[Ipupoauelii ras. temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buaeoypok:

36 [TorryTHBIE http://school-collection.edu.ru/ Ypoxk (Lludposas

He(TSHBIC Ta3bl oubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-
gazl/article Ypox (POLLI):https://resh.edu.ru/subject/lesson/6148/
[Ipezenranus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Kamennslit yroispb temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buaeoypoxk:
37 U IPOIYKTHI €T0 http://school-collection.edu.ru/ Ypox (L{udposas

nepepaboTKu

6ubnuroreka):https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-
ego-pererabot/article Ypox (POLL):https://resh.edu.ru/subject/lesson/6148/
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https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-gaz1/article
https://resh.edu.ru/subject/lesson/6148/
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https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://resh.edu.ru/subject/lesson/6148/

HedTs 1 ciocoOb1
e€ mepepaboTKH.

[Ipesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buaeoypoxk:
http://school-collection.edu.ru/ Ypok

38 [Ipumenenue (SAKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
IIPOYKTOB 6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731 Ypok
nepepadboTku (Llndposas 6udbamoreka):https://app.onlineschool-1.ru/10-

HedTH klass/himiya/neft-i-sposoby-eyo-pererabotkil/article Ypox
(POLL):https://resh.edu.ru/subject/lesson/6148/

I'eneTnueckas

CBSI3b MEXIY Buneoypox: http://school-collection.edu.ru/ Ypoxk (Lludposas

39 pa3IMYHBIMU 6ubnnoreka):https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-
KJIaCCaMHU svyaz-mezhdu-klass/article
YTJI€BOI0POJIOB
l"anorenonpousBo
JTHBIE
YIJIEBOJOPOJIOB: Buneoypok: http://school-collection.edu.ru/ https://youtu.be/kKUbebihjhO

40 AJIEKTPOHHOE https://youtu.be/dNoxefooPwl IIpe3enTanus
CTpPOEHHUE; (MH®OYPOK):https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-
peakuuu kl-5218206.html
3aMeleHus
rajioreHa
[eiicTBue
LIeJI0UEN Ha

41 ;?:reanOHBBOH Buneoypox: http://school-collection.edu.ru/

Bzaumoneiicteue

JAUTraJIor€HaJKaHO
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B C MarHueM u
OUHKOM

Cucremarusaus
1 00001IEHE

Buneoypok: http://school-collection.edu.ru/ ITpesentanus (MHO®OYPOK):

42 3HaHUH 10 https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-
pazaeny uglevodorodi-447951.html
"VYrneBogoposr"
KontponbHas

43 paboTta 1o Teme
"Yraesomopoas"
[IpenenbHbIe
0JTHOATOMHBIE
CIIUPTHI: [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
TOMOJIOTUYECKHH temu-spirtiklass-298155.html Buaeoypoxk: http://school-collection.edu.ru/
pan, oOmas VYpox (AKmacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
bopmymna, 6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756

44 CTpPOCHHE Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
MOJIEKYIL, klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-
U30MeEpus, stroenie-i-nomenklatura Ypoxk (Lludposas
HOMEHKJIATYpa, Oubnuoreka):https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-
KinaccupuKanys, spirty/article Ypok (POILI):https://resh.edu.ru/subject/lesson/4769/
buznveckue
CBOMCTBA
XuMuyeckue Buneoypok: http://school-collection.edu.ru/

45 CBOHCTBA Ypoxk(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
MpEIETIbHbBIX 6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-
OJHOATOMHBIX spirtov-6579666 Buneoypok
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66 TOMOJIOTHYECKU Vpox (Lludposas 6udbnunoreka):https://app.onlineschool-1.ru/10-

psi, oomas klass/himiya/slozhnye-efiry-zhiry/article

hopmyra,
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n30Mepus U
HOMEHKJIaTypa

67

dusnyecKue u
XUMHYECKUE
cBoiicTBa 3(pupoB

Buneoypox: http://school-collection.edu.ru/ IIpezentauus: (MHO®OVYPOK)
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-
klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
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Pemenue
pacdETHBIX 3a7a4:
10 ypaBHEHUIO
XUMHUYECKOU
peakmuu, Ha
OmpeneNeHue
MOJIEKYJIIPHOM
hopmyIBI
OpPraHUYeCKOIo
BEIllECTBA

VYpox (AKmacc): https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
karbonovye-Kkisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-
Kisloty-6780277 https://youtu.be/e3V6mMBICRx8
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[IpakTunueckas
pabota Ne 3.
Pewrenne
AKCIIEPUMEHTAIIbH
BIX 33J1a4 0 TEME
"KapO6oHoBbIe
KHUCTIOTBHI.
CnoxHble

a¢upsr"

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-Kkisloty/primery-zadach-po-himii-
spirtov-aldegidov-i-karbonovyh-kislot

70

XKupsl: cTpoenue,
¢duznyeckue u
XUMUYECKHE

Buneoypoxk:http://school-collection.edu.ru/ IIpe3enranus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-zhiri-
1728121.html Ypoxk (SAKmacc):https://www.yaklass.ru/p/himija/10-
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https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681

CBOIicTBa
(ruaposiuz)

klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
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Ocob6enHoctu
CBOMCTB KHUPOB,
CoZIepKaIINX
OCTaTKH
HeMnpeeNnbHbIX
KUPHBIX KHCIIOT.
Kups! B npupone

[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-
nahozhdenie-zhirov-v-prirode-3122367.html
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Mpb1na Kak conu
BBICIIIHX
KapOOHOBBIX
KHUCIIOT, UX
MoIOI1Iee
NEUCTBUE.
[TonsiTue o
CUHTETHYECKUX
MOIOIINX
cpencrBax (CMC)

[Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-milo-klass-84123 1.html4Buneoypok: https://youtu.be/2gggOIQf5wc
VYpox (POII):https://resh.edu.ru/subject/lesson/5952/
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I'enernueckas
CBSI3b
yII€BOJIOPOJIOB U
KHCJIOPOJICOJCPIK
alux
OpraHUYEeCKUX
BEIIIECCTB

Ypok (Hudposas bubnuoteka): https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article

74

PacuéThel o

[Ipezentanus (MH®OYPOK):https://interneturok.ru/lesson/chemistry/10-
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https://youtu.be/2gggOlQf5wc
https://resh.edu.ru/subject/lesson/5952/
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov

YpaBHEHUSIM klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-
XUMHUYECKHUX slozhnyh-efirov-i-zhirov
peakuui
CucreMaruzarnus .
75 1 0606 eHHeu Buneoypok: http://school-collection.edu.ru/ Penry
UHI EI'D:https://ege.sdamgia.ru/
3HAHUU 110 TCMC
Oomas
XapaKTEPUCTHKA
JIEBOJOB U . . - .
76 yKJI;aCCHl(I)HKa s IIpesenrtanus :https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-
i klass-1962863.html Buaeypoxk:http://school-collection.edu.ru/
YTJIEBOJIOB
(MOHO-, - 1
TOJIMCaxapyIbl )
MoHocaxapubl:
buznveckue ] .
. Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
77 CBOMCTBA U ) ; )
klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
HAXO0X/ICHUE B
pUpoJIe
[Ipumenenue
TIIFOKO3BI, €€ Buneoypok: http://school-collection.edu.ru/
78 3HaYEHUE B Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevody-
JKA3ZHEIEATEILHOC prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
TH OpTaHU3Ma
Jncaxapuipl:
79 caxaposa, [pezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
MajbTO3a U disaharidi-3128997.html Buneoypok: https://youtu.be/cpVKIfm7nlk

JIaKTO3a.
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http://school-collection.edu.ru/
https://ege.sdamgia.ru/
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https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
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https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.html
https://infourok.ru/prezentaciya-po-himii-disaharidi-3128997.html
https://youtu.be/cpVKJfm7nlk

Haxoxnenue B

MIpUpPOJIE U
MIPUMEHEHHE
JUCaxapuioB
[Tonucaxapupr:
CTpPOCHHUE
MaKpOMOJIEKYJI, Ypoxk (POII):https://resh.edu.ru/subject/lesson/5413/start/150714/
80 ¢buznueckue u [pezentanus (MHOOYPOK): https://infourok.ru/prezentaciya-po-himii-
XUMHUYECKHE polisaharidi-klass-908646.html
CBOICTBA,
IMPUMCHCHUC
[TonsiTre 06 Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevody-
81 HCKYCCTBEHHBIX prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938 Buaeoypok:
BOJIOKHAX http://school-collection.edu.ru/
Pemenue
pacueTHBIX 3a7a4
Ha OIpEeACIICHUEC Buneoypok: http://school-collection.edu.ru/ ITpe3entamus
82 JL0JIM BBIXOZ1a (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-reshenie-zadach-
MpOJyKTa na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-reakcii-ot-
pEaKuu OT teoreticheski-vozmozhnogo-4117208.html
TEOPETUYECKHI
BO3MOYHOTO
CucremaTu3zanus
1 000011eHNE Buneoypox: http://school-collection.edu.ru/ Pemry
83 . .
3HAaHUM MO EI'3:https://ege.sdamgia.ru/
pazneny
84 KoHTponbsHas Pemry EI'O:https://ege.sdamgia.ru/
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paboTta o Teme

"Kucnopoaconep
xKarue
OpraHUYeCcKUe
coenqnuenusa”
AMWHEL:
KJaccuukanus,
CTPOCHHUE Buneoypok: http://school-collection.edu.ru/ ITpe3entamnus
MOJIEKYJ1, 001as (MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-
85 (bopmymna, 10-klass-4410983.html Ypox (SIKmacc):https://www.yaklass.ru/p/himija/10-
n30Mepus, klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-
HOMEHKJIaTypa 1 nasyshchennye-aminy-6585751
¢buznueckue
CBOICTBa
XUMHYECKHE Buneoypok . . .
— (MHTEPYPOK):https://interneturok.ru/subject/chemistry/class/10#
86 I S— Ypox(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-
AMHIHOB 6851421 Buneoypoxk: http://school-collection.edu.ru/
AHunuH: o
CTDOCHIE Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-
P klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-
aHWINHA,
87 6851421 Buneoypok
0COOEHHOCTH . .
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
XUMHYECKUX . . - - ) )
N klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
CBOMCTB aHUJIMHA
88 CriocoOsr Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

IOJIY4YCHHUA U

klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
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MIPUMEHEHHE
amndaTnaecKkux
aMHHOB

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

AMUWUHOKHUCIIOTEIL:
HOMEHKJIaTypa 1

Buneoypok: http://school-collection.edu.ru/ ITpe3enramus

HU30Mepus, . . .
dusmaeciue (MH®OYPOK):https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-
89 cBOMCTEA 815105.html Ypoxk (SKmnace):https://www.yaklass.ru/p/himija/10-
Or eJ'II)HI;Ie klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-
A soedineniia-6853801
MIPEACTaBUTENH 0L
AMUHOKUCIIOT
XUMHYECKHE
CBOIiCTBa
AMHHOKUCJIOT, X ]
Buneoypok: http://school-collection.edu.ru/
OMOJIOrMYECKOE -
VYpox(AKmnacc):https://www.yaklass.ru/p/himija/10-
90 3HaUCHHE ; .. .
klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-
aMUHOKHCIIOT. ..
soedineniia-6853801
Cunres u
TUAPOJIN3
MENTUI0B
benku kak Buneoypok: http://school-collection.edu.ru/ ITpesentanus
IIPUPOJHBIC (MH®OI'OPON):https://infourok.ru/prezentaciya_po_himii_na_temu_belki
91 | nosmmeps; 10_klass-557089.htm Ypox (SKnacc):https://www.yaklass.ru/p/himija/10-
CTPYKTYpBI klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-
0OeIIKoB belkov-6858170
92 XHUMHUYECKUE Buneoypok: http://school-collection.edu.ru/

CBOIiCcTBa OEIKOB

Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170

klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-
belkov-6858170

A3zoTcoaep:kaime
reTCPpOUHKINYICCK
1€ COEIMHEHMUSI.

[Ipesentamnus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-

Hyxnennossie - . N
93 temu-geterociklicheskie-soedineniya-2486321.html Buneoypok:
KHCJIOTEL: COCTaB, ;
http://school-collection.edu.ru/
CTPOCHHE U
onoJioTnyYecKas
pOJIb
[TpakTnueckas
paboTa Ne 4. _ _
Permerie Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-po-
AKCIIEPUMEHTAJIbH n . ; ] ..
94 X 3084 [0 TeMe organicheskoy-himii https://interneturok.ru/lesson/chemistry/10-klass/belki-i-
WA . nukleinovye-kisloty/reshenie-kachestvennyh-zadach-2-tsepochki-
30TCOACPKALILH prevrascheniy
€ OpraHu4ecKue
coequueHus"
[IpakTuueckas
pabota Ne 5.
Pemenue
JKCIIEPUMEHTAIbH .
95 P Buneoypox:http://school-collection.edu.ru/
BIX 3aJ1a4 I10 TeEME
"Pacrio3zHaBaHue
OpraHUYEeCKUX
coequHeHun"
96 KoHTponsHas VYpox (SAKnacc):https://www.yaklass.ru/p/himija/10-



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
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http://school-collection.edu.ru/
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

paboTta o Teme
"A3oTcoepKau
€ OpraHUYEeCKUe
coeMHEeHUS"

klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-
vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

OcHOBHBIE
IIOHATUA XUMHUN
BBICOKOMOJICKYJISI
PHBIX
COCTMHEHNN 1

[Ipesentamus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-

97 1o temu-visokomolekulyarnie-soedineniya-3194967.html

METOAbI UX .
A Buneoypox:http://school-collection.edu.ru/
CUHTE3a —
MOJIMMEPH3AITUS U
MTOJIMKOHICHCAITN
o
[Tmactmaccsl.

98 Yrunuzanus u [Ipesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
nepepaboTka temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
IlacTUKa
DJ1acTOMEPBHI: o

. Ypoxk (SAKnacce):https://www.yaklass.ru/p/himija/10-
HaTypaJIbHbIN X L e

99 CHETOTHICCKIC klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-

prakticheskoe-ispolzovanie-polimerov-6874539
Kaydyku. Pe3una
Bonoxkna:
HaTypaJlbHBbIE, . .
P [pezenTanus (MHD®OYPOK): https://infourok.ru/prezentaciya-na-temu-
100 | wuCcKycCTBEHHBIE, .
volokna-775635.html Buneoypox: http://school-collection.edu.ru/
CUHTETUYECKUE.

[Tomumepst
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http://school-collection.edu.ru/
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/

CIICIUaJIbHOI'O
Ha3Ha4YCHUA

101

[IpakTnueckas
pabota Ne 6.
Pemenne
AKCIIEPUMEHTAIIbH
BIX 3a7a4 II0 TeME
"Pacno3HaBaHue
IUIACTMACC U
BOJIOKOH"

[pezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-
3014053.html Buaeoypoxk: http://school-collection.edu.ru/4

102

O06o0mmenue u
CHCTEMAaTH3alHs
W3y4EHHOTO
Marepuaia 1o
TEME
"BricokoMoieKkyn
SIPHBIC
coequueHus"

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

OBIIEE
KOJIMYECTBO
YACOB T10
TTIPOTPAMME

102
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTH4eckue
padoThbI

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemMeHT. M3oTonsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHUueckux 3J€MEeHTOB (s-,
p-, d-, f-amemenTHI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTasim

DNeKTpOHHBIC KOHPUTYpAITUH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUHA

DNeKTPOHHBIE KOH(UTYpALIUU HOHOB.
DNEeKTPOOTPULIATENBHOCTD

[Tepuonnueckuii 3akoH u I[lepuoandeckas
cucTeMa XMMU4YecKuXx 3jeMeHToB /. U.
MeHnpeneeBa, CBS3b C COBPEMEHHOM TeOpHUEH
CTPOCHHS aTOMOB

3aKOHOMepHOCTI/I W3MCEHEHMS CBOMCTB
XUMHWYCCKHUX 3JICMCHTOB U 06pa3yeMBIX MU
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIAM U
nepuogam




CucreMmarusanus u 00001IeHYE 3HAHUM IO
TEME

10

Buaer xumudaeckoit cBsa3u. MexaHU3MBbI
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKIM CTPOECHUEM

12

[IpencraBnenus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MosIeKynsipHOTO 1
HEMOJIEKYJIIPHOTO cTpoeHus. Tumsl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

14

Ilonatue o AUCHEPCHBIX CUCTEMAx.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOMAHBIX pacTBOpax

15

HcTunHble pacTBOPHI: HACBIIIEHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
"MaccoBas J10J1s1 pacCTBOPEHHOTO BellecTsa',
"MoJIsipHasi KOHUEHTpanus"

18

Knaccugukanus 1 HoMeHKIaTypa




HCOPraHNM4YCCKUX BCIICCTB

19

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
TEME

20

KonTtponsHas padora o temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Ctpoenue
BemiecTBa. MHoOroo6pasue BemiecT"”

21

Knaccudukanus XuMHuecKkux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAIIECHHS SHEPTUU IIPH
XMMHMYECKUX PEAKIHAX

22

TennoBsie 3 (HEKTH XUMUYECKUX PEAKITUN.
TepmoxuMHUUYeCcKre ypaBHEHHS

23

Borurcnenus no ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XMMUUYECKOH peakinu, e&
3aBUCHUMOCTB OT Pa3JIMYHBIX (PaKTOPOB.
Karanus u xatanuszatopsl

25

I'oMorennslie u I'STCPOrcHHbIC pCaKIINH

26

[IpakTueckas paborta Ne 1 mo Teme
"Biustaue pa3nuaHbIX GaKkTOpoB HA
CKOPOCTh XUMHUYECKOW peakuun"

27

OO6patuMble 1 HEOOpPATUMBIE PEAKIINH.
XHUMHUYECKOE PaBHOBECUE




[Ipaktuyeckas padora Ne 2 o reme

28 "BnusiHue pa3inyHbIX PaKTOpOB HA
I0JIOKEHHE XMMHYECKOIro paBHOBecHA"
DNEKTPOTUTHYECKAS TUCCOIHALINS.

29 CunbHble U cradble 2MeKTpoauThl. CTeneHb
JIMCCOTMAIIAN
HNonnoe npousseaenue Boabl. Cpena BOIHBIX

30 pactBopoB. Bonopoanstii mokazarens (pH)
pacTBopa

31 IM'maponns coneit. Peaknuu, npoTekaromuye B
pacTBOpax AMEKTPOIUTOB
[IpakTnueckas padota Ne 3 o Teme

32 "XHUMHUYECKHE PEaKIMU B pacTBOpax
3JIEKTPOIUTOB"
OKuCIUTENBbHO-BOCCTAHOBUTEIIbHBIE

33 peaknuu. BaxxHen e OKucIuTenu u
BOCCTaHOBMTENIH

34 Metoa 371eKTpOHHOIO (37I€KTOHHO-UOHHOIO)
OanmaHca

35 DJEeKTPOJIU3 PacCTBOPOB U PacIlyIaBOB
BELIECTB

36 Pemienue 3a1a4 pa3nuyHbIX THUIIOB

37 Pemienue 3a1a4 pa3nuyHbIX THUIIOB

38 Cucremaru3zanus 1 0000IIeHNe 3HAaHUH 110
TeMe "XuMHuueckue peakiuu'

39 KonTtponpHast paboTa no Teme "Xumudeckue




peakuun"

40

[Tonoxxenne Hemeraios B Ilepuoanueckon
CHUCTEME XUMUYECKHUX 351eMeHTOB [I. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOEHUS UX
aToMOB. PU3HYECKHE CBOMCTBA HEMETAIUIOB

41

AnnoTponus HEMETauIoB (Ha IpuMepe
KHCIIOpoJia, cepsl, hochopa u yriepoaa)

42

Bonopon: nonyuenue, puznueckue u
XUMHUUYECKUE CBOMCTBA. ['MapuasI

43

["anoreHsl: HAX0XKIEHUE B IPUPOJIE,
CHOCOOBI OJTyYeHUs], PU3NYECKHE U
XUMHUYECKHE CBOMCTBA

44

lNanorenoBopopoasl. Baxunenmue
KHCJIOPOJICOACPIKAIITNE COCTUHECHMS
rajJloreHoOB

45

JlaGopaTopHbIE U TPOMBIIIICHHBIE CIIOCOOBI
MOJTy4YCHUs TaJoreHoB. [Ipumenenue
raJIoOTeHOB U MX COCINHEHHN

46

[Ipaktuueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEMe
"T"anorensr"

47

Kucnopon: naboparophsie n
MIPOMBIIIUIEHHBIE CIIOCOOBI MOTYYeHHS,
¢du3nyeckre 1 XuMHyeckue cBoiicrea. O30H.
[IpumMeHeHne KUCIOPOaa U 030Ha

48

OKCI/I,[[LI " ICPOKCHUIBL




49

Pemenne 3aa4 pa3jInuHbIX TUIIOB

Cepa: Hax0XJ€HUE B PUPOJE, CIIOCOOBI

50 MoJTy4eHus1, GU3NIECKHUE U XUMHUECKHUE
CBOMCTBA

ol CepoBo1opo1, CYIIb(HIBI

59 Kucnopoacoaep:xaiiue COeJUHEHUSI CEPBI.
Oco0eHHOCTH CBOICTB CEpHOM KHCIIOTHI
[IpakTnueckas padota Ne 5. Pemenue

53 JKCIIEpUMEHTAIIBHBIX 3a4a4 o Teme "Cepa u
eé coeqnHeHus"
A30T: Hax0XJIeHHE B IPUPOJIE, CIIOCOOBI

o4 noJtyueHusi, GU3NYECKue U XUMUYECKHE
CBOMCTBAa. AMMUaK, HUTPHUIbI

55 Kucnopoacoaepxaiine coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHeHue a30Ta U €ro COEAMHEHUN.
A30THBIE yIO0OpEeHUS
®ochop: HaxXOXKIEHHE B IPUPOJIE, CIOCOOBI

57 MoJTydeHus1, (GU3NICCKUE U XUMUUICCKHE
cBorictBa. @ochuasl u pochun

58 Oxcugsl hocdopa, pochopconepxaiine
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue ocdopa u ero coeAMHEHUH.
docdopHbIe yroopeHus

60 IIpaktuyeckas padora Ne 6. Pemenue

SKCIIEPUMEHTAIIbHBIX 3aa4 1o Teme "A30T U




docdop u ux coequHeHUS"

VYrinepoa: HaXxoKJIeHUE B IPUPOJIE,

61 AIIOTPOIHBIE MOAU(DUKAIINH; (PU3HUECKHIE U
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE

62 Oxkcun yranepona(Il), oxkcun yrinepona(1V),
YrOJIbHAsI KUCIIOTA U €€ COJIH

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
Kpemuwuii: HaxoxaeHue B IPUPOE, CTIOCOOBI

64 noJtyueHusi, GU3NYECKUue U XUMUYECKHE
CBOMCTBA

65 Oxcup kpemuus(1V), kpeMHueBast KucioTa,
CHJTHKATHI

66 [IpumeHeHre KpEMHHS U €ro COCTUHEHUH.
CrexkJi0, €ro noyryueHue, BUABI CTEKIIA

67 Pemenue 3aga4u pa3auvHBIX THIIOB

68 CucreMaruzanys 1 00001IeHEe 3HAHUI 110
teme "Hemeramibr"

69 KontponbHas padota o teme "Hemeramibr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
[Tonoxenue meramnos B [lepuoanyeckoit

71 CUCTEME XMMHYECKHUX 2JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS ANIEKTPOHHBIX
000JI0YEK aTOMOB METAJUIOB

7 O6mue ¢puznyeckue CBOMCTBa METaIOB.

HpI/IMeHeHI/IC MCTAJlJIOB B 6BITy N TCXHUKEC




73

CmaBsl MetaiioB. Kopposust Mmetamios

74

Pemenne 3aaa4 pa3jIMuHbIX TUIIOB

75

DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHUN
MeTayuioB. O0Imue crocoOb! MOTydeHHS
METAJUIOB

76

OO6mras xapakTepucTuka MeTayioB [A-
rpynsl [leproandeckon cucTeMbl
XUMHUYECKUX IeMEeHTOB. Hatpuii n kannii:
noJtyueHue, Gu3nYecKue 1 XuMU4ecKue
CBOMCTBA, TPUMEHEHHNE MTPOCTHIX BEIIECTB U
UX COCTMHECHUI

77

OO6mras xapakTepuctuka MetaioB [1A-
rpynmnsl [leproandeckoi cucTemMbl
XUMHUUYECKUX AJIEMEHTOB. Maruuii u
KaJpILUi: IoJTydeHue, pusndeckue u
XMUMHYECKHE CBONCTBA, IPUMEHEHHE
MIPOCTHIX BEHIECTB U UX COCAMHEHUN

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AIOMHUHHM: TIoJTydeHue, GU3ndecKkue u
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS, UX
MIPUMEHEHHE

81

Pemenune 3amau Pa3JINYHBIX TUIIOB

82

IIpakTtuyeckas pabora Ne 7. Pemenue




HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEMe
"MeTasuibl IJIaBHBIX OArpyHH"”

OO61ras XxapakTepucTUKa METALIIOB
no6ouHbIx noarpymi (b-rpymm)

83 [Tepuoanueckoit cUCTEMbI XUMHUYECKUX
JJIEMEHTOB

84 ®uU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa
Y €r0 COSMHEHUH, X TPUMEHEHNE
Baxwuelimne coeMHEHNs] MapraHiia.

85 [TepmaHranat Kaaus, €ro OKUCIUTEIbHBIC
CBOMCTBA
duszndeckne ¥ XUMHUICCKIE CBOMCTBA

86 Kenesa u ero coeauHeHui. [lomyuenue n
MIPUMEHEHHE CIIJIABOB XKeje3a

87 ®Ou3nvecKrue U XMMUYECKHE CBOMCTBA MEIU
1 €€ COeTMHCHUH, NX TPUMEHEHNE
dusnyeckne U XUMUYECKHE CBOMCTBA IIMHKA

88 1 €r0 COCMHEHUH, X TPUMEHEHHE.
['ApOKCOKOMITIEKCHI IIMHKA
[Ipaktuueckas padota Ne 8. Permenue

89 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"MeTaibl TOOOYHBIX MOATPYIH"

90 Pemenue 3a1a4u pa3auvHBIX THIIOB

o1 O06o0011eHNe U cUCTeMaTU3aUs U3Y4€HHOTO
Marepuaia no teme "Meramib”

92 KonTtponpHas padota no teme "Metasibl"




AnHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI,

93 1
KOPPEKIHS OIHUO0K
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO

94 pa3BuTus yenoBeuecTBa. [lonstue o 1
Hay4HBIX METOJIaX MCCIICIOBAHUSI BEIICCTB
Hayunple mpuHIIUIIBI OpraHU3aliu

95 XUMHUYECKOTO MPOU3BOJICTBA. 1
[TpombliieHHBIE CTIOCOOBI TTOTYIESHHS
BaXXHEHUIITNX BEIIECTB

96 XHUMHYECKOE 3arpsi3HEHNE OKPYKaIoIen 1
Cpenbl ¥ €ro MOCIIEICTBHS

97 XHMHUS U 30pOBbE YEIOBEKA. 1
JlekapcTBEeHHBIE CpeICTBA

98 Xumud muiy. Poab xumun B o0ecrieueHnun 1
MUIIEBOM 6€30MacHOCTH

99 KocMmernueckue u nappromepHbie CpeacTBa. 1
briToBast xumus
XuMUs B CTPOUTENILCTBE. BaxkHelue

100 CTPOMTEINIbHBIE M KOHCTPYKIIMOHHBIC 1
MaTepuabl

101 XUMHUS B CEIbCKOM XO3SIICTBE. 1
Opranuyeckrie 1 MUHEpaJIbHbIE yI0OpEHUS
CucremaTu3zanus 1 00001IeHHe 3HAHUN IO

102 1
TEMe

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., Ipo3noB
A.A., Jlynun B.B.; nox penaxmueii Jlyauna B.B., O6miecTBo ¢ orpaHuueHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemenue»

* Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlynun
B.B.; nmox penaknueii Jlyauna B.B., O0miecTBo ¢ orpaHiueHHO N
OTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o01iecTBo «M3m1atenbeTBO

«HpOCBGHIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



https://infourok.ru

http://himiya-video.com/

https://interneturok.ru/chemistry/

http://school-collection.edu.ru - Exunas xoyuiekuus mugpoBbIx
00pa3oBaTebHBIX PECYPCOB

Sdamgia.ru — o6pa3oBarebHBIN TOPTAIT IS MOJATOTOBKU K SK3aMECHAM
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

http://www.alleng.ru/ - DnektponHast OMOIMOTEKA YIEOHON JTUTEPATYPBI
http://chemistry-chemists.com/Libraries. — snekTponHast OnOIHOTEKA 110
XUMUH, (PU3nKe.

http://windows.edu/ru






