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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma Mo XMMHU Ha YPOBHE CpEIHETO OO0IIero oOpa3oBaHUS
pazpaborana Ha ocHoBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoit deneparuun», TpeOoBaHUN K pe3yiabTaTaM OCBOCHUS
dbeneparbHON 00pa3oBaTENbHON MporpamMMbl cpemHero oobmero oopazoanus(POIT
COQO), mnpencraBineHHBIX B DeaepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapte COO, ¢ yuérom KoHuenuuu npenojiaBanusi yueOHOro npeaMera « XuMush»
B oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickoit @enepanuu, peamu3yomux
OCHOBHbIE 00pa3oBaTelbHbIE IPOrpaMMBbl, U OCHOBHBIX MOJIOKEHUH «CTpareruu
pasButus Boctutanus B Poccuiickorn ®denepanmu Ha nepuony no 2025 roma»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUs Ha YpOBHE yIiIyOJEHHOTO U3yYEHUsS] 3aHUMAET Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOro oOpa3oBanusi ywamuxcs 10-11 kmaccoB. U3ydyenue
npeaMera, pealudyeMoe B YCHoBUSIX  AudPepeHIMPOBAHHOTO, MPOPUIBHOTO
o0y4eHusi, TPU3BAaHO OOecnedYuTh OOLE00Pa30BATENBbHYI0O H OOLIEKYJIbTYPHYIO
NOJTOTOBKY BBITYCKHUKOB WIKOJIbI, HEOOXOAMMYIO JUIsl aJanTaluud HX K OBICTPO
MEHSIOLUMCS YCIIOBUSAM KHU3HU B COLUYME, a TAKXKe JJIsl POJIOJKEHUSI O0yUYEHUs B
OpraHmM3anusix npodeccuoHalIbHOTO 00pa30BaHNUsl, B KOTOPBIX XUMHUS SIBISIETCS OJAHOMN
U3 MPUOPUTETHBIX AUCITUTLIINH.

B nporpamme 1o XxumMu# Ha3HaAYEHHUE MpeaMeTa « XUMUD» MOJTydaeT NOAPOOHYIO
WHTEPIPETALUI0 B COOTBETCTBUU C OCHOBOIIOJATarOIMMMH MoJoxeHuaMu PI'OC
COO o0 B3auMOOOYCJIOBIEHHOCTH II€JIeH, COAEpKaHUs, Pe3yJIbTaTOB OOyYECHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBUIETEIBCTBOM TOMY SIBIISIOTCS
CJIEIYIOILME BHIMOJIHAEMbIE TPOrPaMMOi 10 XUMUHU (PYyHKIUU:

e THPOPMALIMOHHO-METOJIMYECKAsI,  pealn3anus  KOTOpodM  oOecreyuBaer
NOJlyY€HUE TIPENICTAaBICHUs] O IeNsAX, COJAEp>KaHWuHU, OOUIel cTpaTeruu
oOyueHusi, BOCOUTAHUS M PA3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU IpEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OPraHU3ALMOHHO-TNIAHUPYIOIIAs, KOTOpas MpeaycMaTpUBaeT OIpeesieHuE:
MPUHIIUIIOB CTPYKTYPUPOBAHMS U MOCIEI0BATEIBLHOCTH U3YyUYEHUS YU4EOHOTO
Marepuaiia, KOJMYECTBEHHBIX W KAayeCTBEHHBIX €ro XapaKTEpHUCTHK;
HOJIXOJ0B K (POPMHUPOBAHUIO COACPKATEILHON OCHOBBI KOHTPOJS U OLICHKU
0o0pa30BaTeNbHBIX JIOCTUKEHUM OOy4alolUXcsi B paMKaX HMTOTOBOM
aTTecTalu B (OpMe €IMHOTO TOCYAAPCTBEHHOTIO SK3aMeHa M0 XUMHUHU.

[TporpamMma A yriayOGn€HHOTO U3yUEHUS XUMHH:

e YCTAHABJIMBAET WHBAPHMAHTHOE TMPEAMETHOE COJEp)KaHue, 00s3aTeNnbHOE s
U3y4eHHs B  paMKax  OTACNbHBIX  mOpoduieil, mpemxycMaTpuBaer



pacnpelneneHue W CTPYKTYPUPOBAaHHME €ro Mo KiaccaMm, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3ziesiaM Kypca;

e 1aéT MPHUMEPHOE pachlpeielieHue y4eOHOro BpPEMEHH, PEKOMEHIYyeMOro st
U3YYEHUS OTNIETBHBIX TEM;

e Ipe/IJIaraeT MPUMEPHYIO MOCIEI0BATEILHOCTh U3YUCHHs Y4eOHOTO MaTepHraia
C y4€TOM  JIOTMKA TIOCTPOCHHMS  Kypca, BHYTPUIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1a€T METOJMYECKYI0O MHTEPIPETAIMIO 1IeJIe W 3a]a4 U3yueHUs MpeaMeTa Ha
yrayOJn€HHOM YpOBHE C YYE€TOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero  oOmero oOpa3oBaHMs, COJAEPKATEIbHOW  XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3yJbTaTOB  OCBOEHHUS OCHOBHOM  00Opa3oBaTeIbHOM
MIpOrpamMMBbl CpeaHero oO1ero oOpa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKkKe C Y4YETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATENIbHBIX ~ JIEUCTBUMA  OOydYaromierocs 1O  OCBOEHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULUSIM B MPOTpaMMe IO XUMHHU MPETyCMOTpEHa
MIPEEMCTBEHHOCTh ¢ 00yYeHHEM XMMUU HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUSI.
3a mpenenamMu  yCTAaHOBJICGHHOMW  MpOrpaMMOM 1O  XMMHUHM  00S3aTelbHOMN
(MHBapHaHTHOW) COCTABJISIOLIEH CcoAepX aHus y4eOHOro mnpeamera «XUMUD»
ocTa€Tcsi BOBMOXHOCTh BbIOOpa €ro BapUaTHUBHOM COCTAaBIIAIONICH, KOTOpask JOJIKHA
OTIPEIEIATHCS B COOTBETCTBUU C HAMPABJICHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUS.

B coorBercTBUM ¢ KoHUentyaidbHbiMU nojoxkenusMu DOI'OC COO o
Ha3HAUCHUW TIPEAMETOB 0a30BOr0 M  yIIIyOJIEHHOTO ypOBHEH B  CHCTEME
nuddepeHIupoBaHHOTO 00YUEHHS Ha YPOBHE CpeaHEro oOIero 00pa3oBaHus XUMUS
Ha YpOBHE YIIIYOJIEHHOTO M3y4YEHHUs HAIpaBjeH Ha pealn3aluio MPEEeMCTBEHHOCTH C
MOCJICTYIOIIUM JTaroM MOJYyYeHUS XUMHUYECKOTO 00pa3oBaHUsI B paMKaxX U3YYCHUS
CHIEIUATbHBIX ©CTECTBEHHO-HAYYHBIX M XWMHUYECKHX JUCIHUIUIMH B By3ax U
OpraHu3alMIX CPEeIHEro NMpodeccuoHaIbHOr0 00pazoBanus. B 3Toil cBsi3u n3yyeHue
npeamMera «XUMHS» OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacHIUpeHue u
yIIyOJIeHuE  TEOPETHUYECKOM W TMPAKTUYECKOM TMOATOTOBKHM  00YyYaroIIuXxcs,
BBIOPABINIUX OMpENENEHHBI MPOoPMIb 00ydYeHHs, B TOM YHCIE C TEPCIEKTUBOMN
MOCJICYIONIETO  TMOJYYEHUSI XUMHUYECKOTO  O00pa3oBaHMs B OpraHU3AIUsAX
npodeccuoHabHOr0 obOpazoBanus. Hapsay c¢ atum, B cBete TpeboBanuit OI'OC
COO K mniaHupyeMbIM pe3yjbTaTaM oOCBOeHUs deaepaibHoil 00pa3oBaTebHON
IpOrpamMMbl  CPEHEr0 00Imero o0pa3oBaHUS UW3YYEHUE TpeaMeTa «XUMUSD)
OpPUEHTUPOBAHO TAaK)K€ HA PEIICHHUE 337a4 BOCIHUTAHUS U COLMAIBHOTO Pa3BUTHUS
oOyyJaroruxcsi, Ha (HOPMUPOBAHKE Y HUX OOIICHHTEIVICKTYIbHBIX YMEHUM, YMEHUN



parMoHAIM3aI  y9eOHOTO Tpyna ©  OOOOIMIEHHBIX CHOCOOOB JIEATEIHLHOCTH,
UMEIOIINX MEXIUCLMILUIMHAPHBIN, HAAPEAMETHBINA XapaKTep.

CocraBnsitomiuMu  peMeTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3YyYCHHS
SBIAIOTCS  yTayOnéHHele Kypcbl — «Opranmueckas xumus» U «OOmas u
Heopranuyeckass xumusi». llpu ompeneneHur MOIXOJ0B K OTOOPY M CTPYKTYPHOM
OpraHU3aLMK COJEPKAHUSA 3TUX KypCOB B IIPOrpaMMe 10 XUMHH 32 OCHOBY IPUHSATHI
nosioxkeHust ®I'OC COO o paznuuusax 0a30BOTo U yriayOiaEHHOTO YpOBHEW U3yUYECHHUS
npeaMera.

OcHoBy coaepxaHust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKas XUMHs» COCTABJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUA U YMEHUM,
OTHOCAIIMXCS K 0a30BOMY YpOBHIO HM3y4Y€HHs MpeAMeTa. JTa CcUCTeMa 3HaHUUN
IOJIy4aeT ONPEIAEIEHHOE TEOPETUYECKOE JOMOJHEHUE, ITO3BOJSIOIEE OCO3HAHHO
OCBOUTbH CYIIECTBEHHO OOJbIIMI 00BEM (PaKTOJIOTMYECKOTO Marepuana. Tak, Ha
yriayOnEéHHOM ypOBHE M3yUYEHHUs MpeaMeTa 00ecrieueHa BO3MOXKHOCTh 3HAUUTEIbHOTO
YBEJIMYEHHS 00bEMA 3HAHUI 0 XUMUYECKHUX 3JIEMEHTaX U CBOMCTBAX UX COECIUHEHUU
Ha OCHOBE paCIIMpEHUs M YriayOJeHus MNpeACTaBICHUHM O CTPOCHHHM BEUIECTBA,
XUMHUYECKON CBA3M M 3aKOHOMEPHOCTSIX MPOTEKAHMS PEAKLMi, pacCCMATPUBAEMBIX C
TOYKM  3pEHUs  XUMHYECKOM KUHETMKM W  TepMOAMHAMHMKH. M3yueHue
NEePUOJIMYECKOr0 3akoHa U Ilepuoanyeckod CHUCTEMBbI XUMHUYECKHUX SJIEMEHTOB
0a3upyercd Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKHUX MPEACTABICHUSIX O CTPOCHHUU
aToMa. XUMHUYECKasi CBS3b OOBSICHIETCS C TOUKU 3PEHUS IHEPTeTUUECKUX N3MEHEHUH
npu e€ oOpa30BaHMU U pa3pyLICHUHM, a TAKXKE C TOYKM 3PEHUS MEXaHU3MOB €&
oOpazoBaHus. VI3yueHue THUNOB  peakuuid  JOMONHSETCS  (POPMUPOBAHUEM
NPEACTAaBICHU 00 SJIEKTPOXMMHUYECKHX MPOLECccaX W AJIEKTPOJIM3E PACIIaBOB U
pacTBOpOB BeHIECTB. B Kypce OpraHM4ecKOM XUMUHA TPH PACCMOTPEHUH
PEaKIMOHHOM CTIOCOOHOCTH COEMHEHUH yaenseTcss 0coboe BHUMaHUE BOIpocaM 00
3JIEKTPOHHBIX (P (EeKTax, 0 B3aMMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX
peaKiuu.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJEpP>KaHUE KYypPCOB XUMUHU YIiIyOIEHHOTO
YPOBHSI M3Yy4E€HUS I KJIACCOB OMpenesiéHHOro npoduis (rjJaBHbIM 00pa3oM Ha HX
CTPYKTYpPYy M XapakTep JOMOJHEHUH K OOIIed cHucTeMe NPEeIMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSIHUE CMEXKHBIE NTpeAMETHI. Tak, HarpuMep, B COAEpKAHUU MpeaMeTa
JUISL KJIACCOB XUMUKO-(U3M4ecKoro mnpoduis Ooiblioe 3HauyeHue OyIayT HUMETh
AJIIEMEHTBl yuyeOHOro marepuana no obumieil xumuu. Ilpu u3zydeHum npeamera B
JAaHHOM CITy4yae akKIeHT OyJAeT cIeNaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOIIHOCTH
3aKOHOB M TEOpU B XUMHUM M B (PHU3UKE: aTOMHO-MOJICKYJISIpHAs TEOpHUs
(MonexymnsipHas Teopusi B (PM3HKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, JIEKTPOJIN3A, IPEACTABICHNS O CTPOEHUH BEIIECTB U IPYTOE.



B 1O %€ Bpems B coliep>KaHUM IPEeIMETa sl KIACCOB XUMHKO-OHOJIOTHYECKOTO
npo¢uis OoNbIINi yaeNbHbIN Bec OyIeT UMETh Oprannyeckas Xumus. B atom ciyuae
MPENIOCTABISACTCS BO3MOXHOCTH JJIsi  Oojiee  OOCTOATENHHOTO  PacCMOTPEHUS
XUMHUYECKON OpraHu3aliy KJIETKU Kak OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOM
BXOJAT, K NPHUMEPY, TaKUE€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIHIbI, OEJKH,
YTJIEBOJBI, HYKJIEMHOBBIE KHCIOTBI M apyrue. [Ipm 3TOM 3HaHHMS O cocTaBe H
CBOWCTBAxX IMPEIACTABUTENECH OCHOBHBIX KIIACCOB OPraHUYECKUX BELIECTB CIYy’KaT
OCHOBOM ISl U3yYEHHUSI CYITHOCTH MPOILIECCOB (POTOCUHTE3A, bIXaHUS, TUIIICBAPEHUSI.

B myane QopmupoBaHMS OCHOB HAay4HOI'O MHPOBO33PEHHS, OCBOEHUS
0OIlIEHayYHbIX METOJOB MO3HAHUS U OMNbITa MPAKTUYECKOIO MPUMEHEHHUS HAYyYHbBIX
3HAHMM H3y4yeHue npenMera «XuMus» Ha YriyOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS3SIX C YyYE€OHBIMH MNpEAMETaMM, BXOISAIIMMU B COCTaB
npeaMeTHbIx oOnacteil «EcTecTBeHHO-HayuyHble TpeAMeTh», «Maremaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3ydyenun yueOHOro npeamera « XUMHs» Ha yriayOJEHHOM YpOBHE TaKxke,
KaK Ha ypOBHE OCHOBHOTO W CpeIHEro o0imiero oOpazoBaHusi (Ha 0a30BOM ypOBHE),
3aJlayeil MepBOCTENIEHHON 3HAUUMOCTH SIBIISIETCA (POPMUPOBAHUE OCHOB HAYKH XUMUHU
KaK 00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM JEATEIbHOCTH YeJOBeKa
M OIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. Pemenne 3ToM 3amaud Ha
yrayOn€HHOM YPOBHE M3YyUEHHMsI NMPEAMETa MPEAINOoIaraeT peaanu3alnio TaKuX LeJeH,
KaK:

e popMHUpOBaHUE  MpPEJICTAaBICHUI: O MaTepualbHOM E€IUHCTBE  MHDA,
3aKOHOMEPHOCTAX U ITO3HABAEMOCTH SIBJICHUU INPUPOABI, O MECTE XHMHHU B
CUCTEME ECTECTBEHHbIX HayK M €€ BeAyled pojlu B 00ecreueHUH
YCTOMYMBOIO Pa3BUTHS YEJIIOBEUECTBA: B PEIICHUU NPOOJIEM SKOJOTHYECKOH,
DHEPreTUYCCKOM HM THUIIEBOM O€30IacHOCTH, B Pa3BUTHU  MEIMIIUHBI,
CO3/IaHMU HOBBIX MaTEpHaJiOB, HOBBIX UCTOYHHKOB SHEPTUH, B 0OECIICUCHUH
palMOHANIBHOTO TMPHUPOAOIONL30BaHUS, B POPMUPOBAHUU MHUPOBO33PEHUS U
oOmel KylbTyphl YEJIOBEKa, a TakKKe SKOJOTUYECKH OO0OCHOBAHHOIO
OTHOILIEHHS K CBOEMY 30POBbIO U IIPUPOIHOU CPELE;

e OCBOCHHE CUCTEMBI 3HAHHM, JIEKAIIUX B OCHOBE XMMHYECKOU COCTaBISAIOLICH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTaJIbHBIX TOHATUHN, 3aKOHOB
U TEOPUN XMMHUHU, COBPEMEHHBIX IMPEACTABICHUN O CTPOEHUM BEIIECTBA Ha
pPa3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJAMOJIEKYJISIPHOM, O
TEPMOJMHAMMYECKAX M KHUHETUYECKUX 3aKOHOMEPHOCTAX IIPOTEKAHUs
XUMHAYECKUX pEakUui, O XUMHYECKOM DPAaBHOBECUHM, pACTBOpPAX W
JUCTEPCHBIX CUCTeMaX, 00 OOIMX HAyYHBIX NPUHIUIAX XUMHUYECKOTO
IIPOU3BO/ICTBA;



o popmupoBaHue y 00y4aronMxcs 0CO3HAHHOTO MOHUMAaHUSI BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XWMHYECKHX 3HAHWA i1 OOBSICHEHMS KIIOUEBBIX HJICH W
npoOjeM COBPEMEHHOM XWUMHUHU, JUIsi OOBACHEHHS U MPOrHO3UPOBAHMS
SIBJICHUM, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOJY; TPAMOTHOTO PEIICHUS
nmpo0sieM, CBSI3aHHBIX C XHWMHUEH, MPOTHO3WPOBAHMS, aHAIM3a M OICHKHU C
MO3UIIMKA  DKOJOTUYECKONW  OE30MacHOCTH  TOCJCACTBUN  OBITOBOM |
MPOU3BOJICTBEHHOM JIESITEIIbBHOCTH 4YEJIOBEKa, CBSI3aHHOM C XUMHUYECKUM
MPOU3BOJICTBOM, UCIIOJIH30BAHUEM U MEPEPaOOTKOM BEIIECTB;

e YyIIIyOJICHUE TIPEJCTaBICHUI O HAy4YHBIX METOJaX MO3HAHUA, HEOOXOJUMBIX
UL TIPHOOPETCHHMsS] YMEHHH OpPHUEHTHPOBAThCS B MHPE BEIIECTB W
OOBSCHCHHUS XUMHUYECKHX SBJICHWW, HWMEIOIMHUX MECTO B TMPHUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTH U TTOBCEHEBHOM JKU3HH.

B nnane peanuzanuu nepBoOYEPEIHBIX BOCIUTATENLHBIX U PA3BUBAIOIMINUX (HYHKIIUHA
LEJIOCTHOM CHUCTEMBI CpeIHEro oOWEero oOpa3oBaHUS MPU HU3YYEHUU IPEeIMETa
«XuMHS» Ha YIIIYOJIEHHOM YPOBHE OCOOYIO aKTyalbHOCTh MPUOOPETAIOT TaKue
LEJI U 33Ja41, KaK:

 BOCIIUTaHHE YOEKIEHHOCTH B IMO3HABAEMOCTH SBJICHUM MPUPObI, YBAKECHHS K
mpoileccy TBOpUecTBa B OOJACTH  TEOPETUYECKUX W MPHUKIATHBIX
WCCJICTOBAHMM B XUMUH, dbopmupoBaHUe MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBALlMU K OOYYEHUI0O H TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CAMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00III€UEI0BEUECKIX
IICHHOCTEH;

e Pa3BUTHE TIO3HABATEILHBIX HMHTEPECOB, WHTE/UICKTYalIbHBIX M TBOPYECKUX
criocoOHocTe  oOywarommxcsi, (GOPMUPOBAHHME Y HHUX CO3HATEIBLHOIO
OTHOIIEHUS K C€aMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICIIHON TPO(ECCHOHANBHON M OOIIECTBEHHON JAESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM
oOpa3ze XU3HH;

e popMHUpOBaHWE YMEHUH W HABBIKOB pPa3yMHOTO TPHUPOJIOIOIB30BAHUS,
pPa3BUTHE SKOJOTUYECKON KYJIbTYPhlI, TPUOOPETCHHE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIBbHOCTH.

OO01iee 4KMCIIO YacoB, MPEAYCMOTPEHHBIX JUIsl M3YUYEHUS XUMHHM Ha YIIyOJIEHHOM
YpOBHE cpeaHero ooimiero oopasoBanus, coctasisier 204 vacos: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYEeCKON XMMHUH.

[IpeameT u 3HaUYE€HHE OPraHUYECKON XUMHH, TIPEJICTABIEHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DJEeKTPOHHOE CTPOCHHE aroMa yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BajeHTHble BO3MOXXHOCTM aroMa yriepojaa. XHMHYEcKas CBSI3b B
OpraHUYECKUX COCNMHEHUSIX. TUIbI THOPUIU3AIMK ATOMHBIX OpOUTasel yriepoja.
MexaHu3Mbl  00pa3oBaHUs KOBAJICHTHOW CBs3M (OOMEHHBIH H  JOHOPHO-
aKkUenTopHslil). Tumbl TepekpbIBaHWS AaTOMHBIX OpOWTaned, G- U T-CBA3MU.
OpnuHapHasi, 1BoMHas U TpoiHas cBsA3b. CrocOOBI pa3pbiBa CBSI3EM B MOJIEKYyJIax
oprannyeckux BemecTB. [loHsiTHE O cBOOOJHOM paaukane, Hykieoduiae u
anexkTpodue.

Teopuss crpoeHuss opraHudyeckux coenunHeHud A.M. DbytmiepoBa wu
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHHE TEOPUHU CTPOCHUS
OpraHUYeCcKUX coeAuHEeHUuH. MoneKynspHble U CTPYKTYpHbIE  (POPMYIIBL.
CtpykTypHble (OpMyJIBI  pPa3IMYHBIX  BHJOB: pa3BEPHyTas, COKpaIIEHHas,
ckenerHass. M3omepus. Bunel u3oMepun: CTPYKTypHasi, IMPOCTPAHCTBEHHAS.
DNeKTpoHHBIE YP(HEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenre o kiaccudUKAMU OpraHuyeckux BemecTB. [loHsTHe o
dbyHkuuoHanasHOM rpymme. ['omomnorus. ['omonorudeckue psaapl. CucremaTrnueckas
HOMeHKNaTypa oprannueckux coeauHennii (IUPAC) u TpuBuanbHble Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobenHocTd W KiaccuUKalsg OpraHu4ecKux peakiuid. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3Y4YEHUs BEUIECTB M WX MPEBPALICHUIA:
O3HAaKOMJIEHUE ¢ 00pa3llaMHi OPraHMYECKUX BEIIECTB U MaTepuajaMu Ha UX OCHOBE,
OMBITHl N0 TPEBPAIIECHUIO OPraHUYECKUX BEILIECTB MPU HArpeBaHUM (TUIABJICHUE,
OOyIfiMBaHWE W TOPEHHUE), KOHCTPYHUPOBAHHE MOJENIECH MOJIEKYJ OpraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanbl. ['oMonornyeckuii psiji ajikaHoB, oOmast popMyia, HOMEHKIATypa U
n30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKaHOB, Sp°-
rudpuan3aius aTOMHBIX OpOuTanell yriepoaa, o-cBsi3b. Du3mueckue CBOICTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA AQJKAHOB: PEAKIUU 3aMELICHUS, HW30MEpPHU3ALUH,
JNErHIpUPOBaHMs, LHUKIN3aluN, TUPOIU3a, KpeKuHra, ropenus. IlpencraBnenue o
MEXaHHU3ME PEAKIM PaJUKaIbHOrO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O6mas dhopmyna, HOMEHKIaTypa U u3omepus. OcoOeHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJbIX (LIMKIJIOMPOIAH, MUKJIO0yTaH) U OOBIYHBIX
(LMKJIOMEHTaH, UKIIOTeKCaH) HUKIOANKaHOB. CIOCOOBI MOIY4eHUs] M IPUMEHEHNE
LUKJIOAJIKAHOB.

Ankensl. ['omonoruueckuii psifi ankeHoB, oOmias ¢opmysia, HOMEHKIATYpa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AIKEHOB, SP>-THOPHIU3aLUs
aTOMHBIX OpOMWTalIeld yriaepoja, - U m-CBA3U. CTPYKTypHas U TeOMETpUYecKas
(uuc-tpaHc-) uzomepusa. OU3NUECKHE CBOWCTBA AJIKEHOB. XHMMHUYECKHE CBOMCTBA:
peakuMy NPUCOCAUHEHUS, 3aMELICHUS B O-TOJIO)KCHUE IIPU JBOMHOW CBS3M,
noauMepu3anuu u okucienud. [IpaBuiio MapkoBHukoBa. KauecTBeHHbIE peakUu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsDKEHHBIEC, W30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOCHMSI U XMMHUYECKUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsiKEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHUE aJIKaIueHOB.

Ankunbl. 'oMonoruueckuit psj ankuHOB, oOmasi hopmylia, HOMEHKIATypa U
MU30MEpPHS. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOutaneit yriepona. dusmdyeckue CBOWCTBA aTKUHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIMU NMPUCOECTUHEHUS, TUMEPU3ALUA U TPUMEPU3ALINH,
okucieHns. KucinoTHele CBOMCTBA aJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakIMM Ha TPOMHYIO CBA3b. CIIOCOOBI MOJMyYEHHs] U IPUMEHEHUE
AJIKWHOB.

ApoMaThuecKkue YriaeBOJOpoJbl (apeHbl). ['OMOJIOrMYECKUil psii apeHoB,
obmiast popMyiia, HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHUE MOJEKyJbl OeH3ona. DU3NYECKHE CBOMCTBA apeHOB. XUMHUYECKUE
CBOICTBa O€H30J1a M €ro TOMOJIOTOB: PEaKLUU 3aMeIleHUs B OCH30JIbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paJUKaje, PEAKUUU IPUCOECINHEHHS, OKHCIECHHE TOMOJIOTOB
oenzona. IlpencraBmenne 00 OpPUEHTUPYIOIIEM JCHCTBUM 3aMECTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe aJKUIBHBIX PAJIUKaIOB, KapOOKCUIHHOM,
TUAPOKCUIIBHOM, aMHUHO- M HUTPOTPYIIbI, aTOMOB TajoreHoB. (OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupota. [lonumepusanust ctuposa. CrocoObl MoxydeHus: u
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrasie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHHBIN yroias M OpoayKThl ero nepepadotku. CrocoOwl nepepaboTku HEPTH:



MEePETOHKA, KPEKWHT (TePMHUYECKHI, KaTaTUTUYCCKUI), PUPOPMHUHT, MHUPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIEKTPOHHOE CTPOCHHE TaJOrE€HIPOU3BOJHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJlor€Ha Ha TUAPOKCOTPYNIy, HUTPOTPYIIly, LIHAHOTPYMIY,
amuHorpymnmy. JleicTBU€ Ha TrallOr€HIPOU3BOJHBIE BOJHOIO M CHUPTOBOTO
pacTtBOopa MEMOYM. B3amMOJE€NCTBHE IWUTalOr€HAIKAHOB C MAarHueM W IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEMHEHUSX. Hcnonp3oBanue
raJIOTEHNPOU3BOJIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHUKE U TMpPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIIepUMEHTAJIbHBIE METOAbl HM3Y4YEHUs BEIIECTB M UX IPEBPAILCHUI:
U3yuyeHHE (PUBMYECKUX CBOWCTB YIJIEBOIAOPOJOB (PACTBOPUMOCTH), KAaUECTBEHHBIX
peakiuii YIrJieBOJIOPOJOB PA3IMUHBIX KJIAcCOB (0OeciBEUMBaHUE OPOMHON WM
MOJHOW BOJbI, pacTBOpa IE€pMAaHTaHaTa KaJus, B3aWMOJICUCTBUE AalleTUJIEHA C
aMMUa4yHbIM pacTtBopoM okcuga cepeOpa(l)), kauecTBeHHOe OOHapy>KEeHHE
YIJIEPOJIa U BOJOPOIA B OPTAaHUYECKUX BEMIECTBAX, MOJIYUYCHUE ITUIICHA U U3YUYECHUE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosutekiusmu «HedTe» u «Yroms», ¢ obpaznamu
IJIACTMACC, KAYYyKOB M PE3UHBbI, MOAECIMPOBAHUE MOJIEKYJ YIJIEBOAOPOIOB H
raJIOT€HIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucaopoacoaep:xammue opranndeckue coeJUHEHHS.

[Ipenenvubie oaHOaTOMHBIE CcHUPTh. CTpoeHHUE MOJEKya (Ha mpumepe
METaHoJla ¥ JTaHoja). ['oMonorumueckuit psig, oOmas Qopmyna, wuzomepus,
HOMEHKJIaTypa W  Kilaccudukanusa. Duznueckue CBOMCTBA  NPENeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoAOpoAHBIE CBSI3M MEXAYy MOJEKYJIaMU CIHPTOB.
XUMUYECKHE CBOWCTBA: peaKIUMU 3aMEIICHUs, Jeruaparaiud, OKHUCIICHHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU UM  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTBeHHas peakuyst Ha OJHOATOMHbBIE CIIUPTHI. JIelCTBHUE 3TaHOIa U METaHOJA
Ha opraHu3Mm denoBeka. CrocoObl TONYYEHHS W TPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie >¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTU (PUBHUECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble COUPTHI — ATUIEHIVIMKOJNbL W TiulepuH. Dusnueckue u
XUMHUUYECKUE CBOMCTBA: PEAKIIMU 3aMEILECHHUS], B3aUMO/JICHCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KHUCIIOTaMH, KaueCTBEHHAs PEaKIisi HA MHOTOATOMHBIE CITUPTHI.
[IpencraBienre o MeXxaHU3Me peakiuil HykJeo(uIbHOro 3aMelieHus. [lelictBue Ha
opranu3Mm 4enoBeka. CrocoObl MOTydYeHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJMSHUE THUAPOKCOTPYHIBI H
OeH3osibHOTO sifpa. duznueckue cBoicTBa ¢eHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (enona. KauecTtBennsie peakuumum Ha ¢eHona. TokcuuHocTh (heHouna.
Crioco0sI osryueHus: U mpuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOGoHuiibHbIE COETUHEHUST — aJIbJACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOM Tpynmbl. ['OMOJOru4yeckue psijibl aibJETUI0B U KETOHOB, 0OIas
dbopmyrna, uzomepuss U HOMeHKiIarypa. Du3MUECKHUe CBONCTBA albJACTUIIOB U
KETOHOB. XMMHUYECKHE CBOICTBA aJbJAETUI0B U KETOHOB: PEAKIUU TPUCOEIUHEHHUS.
OxkucieHue anpJerujoB, KaueCTBEHHbIE peakiuu Ha anpaeruipl. CrnocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTU CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. MI3oMepus u HoMeHKIaTtypa. dusnueckue cBOCTBa
OJIHOOCHOBHBIX TPENENbHBIX KapOOHOBBIX KHUCIOT. BogopoaHbie CBSI3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakuuss STepuduUKalMM, pPEaKUUUd C YYaCTHUEM YIJIEBOJOPOAHOIO paJuKaia.
Oco0OeHHOCTH CBOMCTB MypaBbMHOW KHUCJHOTHL. IloHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJHOXHBIX 3(pupax. MHoroo6paszue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX W apOMATUYECKHX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. IlpencraBurenu BbICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, NaJIbMUTUHOBAs, OJIEUHOBAs, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['omonormueckuid psan, obmas dopmyna, u3oMmepus u
HOMEHKJIaTypa. PuU3NYECKue M XUMHUYECKHE CBOMCTBA: THUIPOJIM3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. CtpoeHue, pu3nyeckue 1 XUMUYECKHE CBOWCTBA XKHUPOB: THIPOIU3 B
KHUCIION U 1ienoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COJAEPKAIIMX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OOwras xapakTepucTuka yrieBoaoB. Kinaccugukanus yrieBoaoB (MOHO-, IH-
U Tmosicaxapuibl). MoHoOcaxapuzbl: TJIIOKO3a, (pyKTo3a, Trajakro3a, pubdosa,
ne3okcupr6o3a. dusnyueckue CBOMCTBA M HAxXOXJeHUE B mpupoae. PoTOCHUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIMH C YYaCTHEM CIUPTOBBIX U aJlbACTUIHOM
IpyMI, CIOUPTOBOE M MOJOYHOKHCIOEe OpoxeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAUEHHE B JKU3HEAEITEIBHOCTU Opranu3Mma. [[ucaxapuipl: caxaposa, MajabTO3a U
JaKkTo3a. BoccTaHaBiaMBarOIEe M HEBOCCTAHABIMBAIOIIME AUcCaxapuisl. [ 'maponus
nucaxapusioB. Haxoxxaenue B npupojae u npumeHeHue. [lonucaxapuapl: kpaxmard,
INIMKOTEH M ueono3a. CTpoeHne MakpoMOJIEKYJd Kpaxmania, TJIMKOTeHa H
HEJUTIoNO03bl.  PU3MYECKHME CBOMCTBA Kpaxmana M UEJUII0JIO3bl. XUMHYECKUE
CBOICTBa Kpaxmajla: THIpOJIU3, KAYECTBEHHAs pPEAKUUs C HMOJAOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: THIIPOJIU3, MOJTydeHUue >PUpoB LeIono3bl. [loHstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIIEpUMEHTAJIbHBIE METOAbl HM3Y4YEHUs BEHIECTB M WX IPEBPAICHUIA:
PaCTBOPUMOCTD Pa3JIMUHBIX CIIUPTOB B BOJIE, B3aUMOJCHCTBHUE ATAHOJA C HATPUEM,
OKHCIIEHHE ITUJIOBOTO CIHUPTA B AJIBJAETHU]l HA PACKAIEHHOM MEIHOM IMPOBOJIOKE,
OKHUCJICHHE H3THJIOBOTO CIUPTa AUXPOMATOM Kayius (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHBIE pEaKIMM Ha albJeruabl (C TUIPOKCUIOM
nuammuHcepeopa(l) u  ruapokcugom  menu(ll)), peakuumss riMIepuHa
ruapokcusiom meau(ll), xuMuueckue cBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICCTBUE pacTBOpa IMIIOKO3bl ¢ ruapokcuaoMm Mmenu(ll), B3aumoneincTeue
KpaxMalia ¢ MOJIOM, PEUIEHUE SKCIEPUMEHTANBHBIX 3aJa4 no TemMaM «CHupTsl U
(benonb», «KapboHOoBbIE KHCTOTBI. CIIOXKHBIE A3(DUPBD».

A30TCoaep:xkale OPraHnvecKne coeTuHeHusl.

AMWHBI — OpraHMYecKue MPOU3BOAHBIE aMMHaka. Knaccudukamuss aMUHOB:
anupaTUIecKue U apoOMaTUYECKHE; TEPBUYHbIC, BTOPUYHBIE W TPETUYHBIC.
Crpoenne Mozekyn, obmas (opmyia, U30MepHsi, HOMEHKIATypa U (U3UYECKUE
CBOICTBAa. XMMHUYECKOE CBOMCTBA alM(PaTHUECKMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHUE, B3aMMOJICMCTBUE IEPBUYHBIX AMHHOB C Aa30THCTOM KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TpEACTaBUTEIb AaMUHOB apomartuyeckoro psga. CrpoeHue
aHWIMHA. B3auMHoOe BIMSHUE TPYIIN aTOMOB B MOJIeKyJse aHwinHa. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHwinHa. KauyecTBeHHBIE peakiuu Ha aHWIMH. CrnocoObl
MOJyYeHUs] U TpUMEHEHHEe anudaTuyeckux amuHoB. [lomydyeHue aHWIMHA U3
HUTPOOEH307Ia.

AmuHokuciotel. HomeHnknatypa u uzomepusa. OTAenbHbIE TPEACTABUTENN O
aMUHOKHUCJIOT:  TJIMIMH, aJaHud. Dusnyeckue CBOIMCTBA  aMUHOKHUCIIOT.
XUMUYECKHE  CBOWCTBA aMHUHOKUCIOT Kak  aM(OTEpHbIX  OpPraHUYECKUX
COCIMHEHUN, peakus TMOJUKOHACHCAIUU, oOpa3oBaHUE MENTUAHON CBS3HU.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MIENITHIOB.

benku kak npupoaHsie mnoiumepsbl. [lepBuyHasi, BTOpUYHAs W TpPETHUYHAS
CTpYKTypa OenkoB. XUMHUECKHE CBOMCTBa OEJIKOB: THIAPOJW3, JeHATypalus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

OKCIIepUMEHTAJIbHBIE METOAbl HM3Y4YEHUS BEUIECTB M WX MPEBPALCHUIA:
pacTBOpeHHE OCIIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpeBaHWU, IIBETHHIC
peaknuu Ha O€NKH, PENICHHE OKCIEPUMEHTAIBHBIX 3a/Jad 10  TeMaM
«A3oTcoaepkalire OpraHu4eckue CoeMHeHus» U «Pacrno3HaBaHue OpraHuYeCKuX
COEIMHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHNS.

OCHOBHbBIE€ TOHATHS XMUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUMU, CPENHIS MOJEKYISIpHas



macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUH —
MTOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINS.

[Tomumepuble Mmarepuasibl. Ilnactmacchl  (MOMUMATHIIEH, IOJMIIPOIUJIEH,
HNOJUBUHWIXJIOPHUA,  HOJUCTHPOJ,  NOJUMETHIMETAKpWIAT, IOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJbHbII Kay4yK, CUHTETUYECKUE Kay4yKu
(OyTamueHOBBIN, XJOPOIPEHOBBIN, H30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypajibHbI€ (XJIOINOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsl CIIEUAIIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOIPOBOIALIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCHEepUMEHTAJIbHBIE METOJAbl HW3Y4YEHHUS BEIIECTB M HX MPEBPAICHHIA:
O3HaKOMJIEHHE C O0pa3liamMH MPHUPOJIHBIX MU HMCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAacc,
Kay4yKOB, pEIICHHE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMme «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérnrble 3agaun.

HaxoxneHne MoneKyIsipHOH (OpMyJibl OpPraHMYECKOTO COEIUHEHHUS IO
MacCOBBIM JIOJISIM JIEMEHTOB, BXOJISIIINX B €r0 COCTaB, HAX0XKACHUE MOJIEKYJISIPHON
(bopMyJibl OPraHMYECKOr0 COEIMHEHHs 1Mo Macce (00BEMY) MPOAYKTOB CropaHus,
0 KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUK W/WUIIN UCXOJHBIX
BEILECTB, YCTAHOBJICHHE CTPYKTYPHOU (POpPMyJibl OPraHUYECKOro BEIIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOICTB WJIM CIOCOOOB MOJY4YEHHS, ONpPEIEICHUE A0IH
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETHYECKH BO3MOXKHOTIO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MexXnpeaMEeTHBIX CBI3€UW NMPU U3YYEHUU OPTAHUYECKONW XMMHH B
10 kiacce OCyIIECTBISETCS YEpe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX MOHATHWA, TaK W TMOHATUH, NPHHATBIX B OTIEIBHBIX IPEAMETAX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE TOHSATHS: SIBIICHUE, HAYYHBIA (PaKT, TUIIOTE3A,
TEOpUs, 3aKOH, aHaJliu3, CUHTE3, Kiaccudukanusi, HaOJIIOJEHUE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHME.

®usuka: wmarepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHHE
BEIECTBA, (M3MYECKUE BEIMYMHBI, €IUHUIIBI M3MEPEHUs, CKOPOCTb, HHEPTUs,
Macca.

buonorus: kimeTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, MeTabOIN3M,
HACJIEJICTBEHHOCTh, aBTOTPO(QHBIM M TeTepOoTpOoHBI THN MUTaHUS, OpOXKEHHE,
(doTocuHTE3, JbIXaHUE, OEJNKH, YIJIEBOAbl, JKUPBI, HYKJICHUHOBBIE KHUCIIOTHI,
(hepMEeHTHI.



["eorpadusi: mose3HbIC UCKOTTAEMbIE, TOTUIHBO.
TexHONmorusl: NUILEBBIE MPOAYKTbI, OCHOBBI PAILMOHAIBHOTO IUTAHUS,
MOIOLIME CPEICTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMUUYECKU 3ieMeHT. M3otonsl. CTpoeHue
AIIEKTPOHHBIX 000JOYEK ATOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKHE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Knaccuukanus XuMu4ecKux 3J€MEHTOB (S-, P-,
d-, f-o;mementsr). PacmpenencHue 3JNEKTPOHOB IO aTOMHBIM — OPOMTAJISIM.
DJeKTpOHHBIE KOH(UTYpaIIK aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOTO NEPUOIOB B
OCHOBHOM H BO30YXJIEHHOM COCTOSIHHH, 3JIEKTPOHHBIE KOH(MUIYpaluuu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnommueckuit 3axkoH M Ileprogmyeckas cucremMa XUMHUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b MEPHOINYECKOr0 3aKkoHa U Ilepuoamyeckol CHUCTEMBI
XUMUYECKUX  DJIEMEHTOB C  COBPEMEHHOW TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX W  CJHOXKHBIX BEIIECTB MO TIpynmaM MW NEPUOJAM. 3HAYCHHE
nepuoanueckoro 3akona /[.M. Menneneesa.

XyUMHYECKass CBs3b. BuJIbl XMMHUYECKOM CBSI3U: KOBaJCHTHas, HWOHHAas,
MeTayuinueckas. MexaHu3Mmbl 0Opa30BaHUSI KOBAJICHTHOW CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. DHEPrus U JJUHA CBs3U. [10AIpHOCTH, HATTPABICHHOCTH U
HAChIIIaEMOCTh KOBAJEHTHOM cBsi3U. KparHele cBs3u. Bopoponnas CBs3b.
MexMoneKyIsIpHbIE B3aUMOCUCTBHUS.

BajleHTHOCT, W BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM (HAa MpUMEpe COEAMHEHUN
AJIEMEHTOB BTOPOT'O MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOoequHEHHsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYE€HWE KOMIUICKCHBIX COCIMHECHHM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDPHOTO ¥ HEMOJIEKYJSIDHOTO  CTPOCHMS.  THIIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHbix cucremax. Mcrtunneie pactBopsl. [IpeacraBienue o
KOJUTOMJHBIX pacTBopax. CmocoObl BBIpaKEHUS KOHIIEHTPAIMH pPacTBOPOB:
MaccoBasi J0JIs BEIIECTBA B PacTBOpE, MOJIIpHAsl KOHIEHTpauus. HacelmeHHble u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BElIeCTB. TpUBHAIIbHbBIE
HAa3BaHMS OTIAEJIBbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XUMHUECKUX PEAKIMI B HEOPTaHUYECKOM M OpPraHu4ecKou
XUMHH. 3aKOH COXPAHEHUSI MAcChl BEIIECTB; 3aKOH COXPAHEHUS W IPEBpalCHUS
DHEPIUU MPU XUMHUYECKUX peakuusax. TermoBbie 3h(HEKTh XUMUYECKUX PEaKIIU.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpaTUMBIE peaKIuu. XUMHU4YecKoe paBHOBecue. KoHncranTa
XUMUYECKOro paBHOBecHs. DakTophl, BIMAIOIIME HA IOJOKEHHE XUMHYECKOIO
paBHOBECHU: TEMIIEpaTypa, JABJICHHE W KOHIEHTPALUU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutnyeckass auccounanus. CunapHble W cHadble  SJIEKTPOIUTHI.
Crenenp auccoumanmu. Cpena BOJIHBIX PAcTBOPOB: KHCJIOTHAs, HEUTpabHas,
niesnioyHasi. Bogopoansiii nokazatens (pH) pactBopa. I'maponus coseit. Peakuuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurens W BOCCTAaHOBUTENb. IIpolecchl OKHCIEHUMS UM BOCCTAHOBIICHHS.
Baxxneiiiime OKUCITUTENM W BOCCTAHOBUTENW. METONl AJIEKTPOHHOrO OanaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3Y4YEHUs BEUIECTB M WX IPEBPALCHUN:
pa3OoKEHUE TMEPOKCHAA BOAOPOJA B MPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, MPOBEICHUE PeaKluii HOHHOTO OOMEHa, ONpe/ieNieHUe
Cpeabl PacTBOPOB C IMOMOIIBID HHAUKATOPOB, M3YUYEHUE BIUAHUS PA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW pEaKIUu | TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannyeckasi xummusi.

[Tonoxenne HeMetaiwioB B [lepuoanyeckoit cucteMe XUMUYECKUX AJIEMEHTOB
JI.. MenpaeneeBa U 0COOEHHOCTH CTPOCHHS HMX aToMoB. dm3nueckue CBOHCTBA
HEMETAJUIOB. AJIJIOTPONUS HEMETAIUIOB (Ha MpUMepe KUCIopoaa, cepol, pochopa u
yrieponaa).

Bonopon. Ilonydenue, ¢uzmyeckue M XMUMHUYECKHE CBOMCTBA: PEAKIMU C
MeTaJlJIaMUA ¥ HEMETaJJlaMH, BOCCTAaHOBUTENIbHBIE CBOMCTBA. ['mapuabl. TonauBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnmenue B mpupoje, CHOCOOBI MOMydeHUs, (U3NUECKHE U
XMMHUYECKUE CBOMCTBA. ['anoreHoBomopoibl. BaxkHeilue KUCIOpOACOAEpKaIue
COEJIMHEHHUS TaoreHoB. JlabopaTopHble M MPOMBIIUICHHbBIE CIIOCOObBI MOTYYEHUSs
rajgoreHoB. [[ppMeHeHne raJoreHoB U X COCIMHEHHM.

Kucnopon, o30H. JlabopaTtopHbie ¥ MPOMBINUICHHBIC CIOCOOBI TMOIYYCHUS
kucinopoaa. dOuznyeckue U XMMHUYECKHE CBOMCTBA U MPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxnmenme B mpupojae, CHOCOObI TONy4YeHHS, (u3ndeckue u
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepoui(IV), okcua
cepbl(VI). CepHucras u cepHasi KUCTOTHI U UX cosid. OCOOEHHOCTU CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxaeHue B mpupoje, CrnocoObl TMOJTy4YyeHUs, (U3HUECKHE U
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUAbl. OKCUAbl a30Ta. A30THUCTasi U a30THAas
KHUCIIOTHI ¥ UX coii. OCOOCHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMenenne azora
U €r0 COeIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenue B mnpupoje, crnocoObl MOTy4YeHUs, (PU3NYECKHE U
xumuueckue cpBoictBa. Dochunpr u dochun. Oxcunbl ocdopa, dhochopHas
kuciota U e€ conu. Ilpumenenue ¢dochopa u ero coenunenuit. dochopHble
ya0OpeHus.

VYrinepoa, HaxoXIAeHHWE B  NOpUpoJe. AJUIOTPONHBIE  MOAM(DUKAIINH.
duznyeckre W XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOPa30BAaHHBIX
yraepoaoMm. Oxcun yriepona(ll), oxcua yrinepona(IV), yronpHas kuciora u e€
COJIM. AKTHMBHPOBAHHBIN yrojb, ajacopOuusa. PysuiepeHsl, rpaeH, yriiepoaHble
HaHOTPYOKHU. [IpuMeHeHre MpPOCTHIX BEIIECTB, OOPa30BaHHBIX YIJIEPOJAOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxxaenue B mpupojie, CrocoObl TOJydeHwus, (pusndeckue u
xumuyeckue cBoicTBa. Okcupa kpemHus(IV), kpeMHueBass KUCIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MeraiuioB B Ilepuoandeckoil cucremMe XMUMHUYECKUX BJIEMEHTOB.
OCoOEHHOCTH CTPOCHHUS DJSKTPOHHBIX 000J0YEeK aToMOB MeTayuioB. OOmue
¢u3nueckue cpBoiicTBa MeTamioB. I[IpumMeHeHHMe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampsDkeHuid  MeTtauioB.  OOmme  crnocoObl
MOJTYYEHHUS METaJLJIOB: TUAPOMETAILTYPTHS, MUPOMETAIUTYPIus,
anekTpoMetautyprus. [lonsitue o koppo3um metamioB. CrnocoObl 3alMTHl OT
KOPPO3UHU.

OO6mast xapakrtepucthka MeTtamoB [A-rpynmel [lepuogumdeckoil cuctembl
XUMHUYECKUX AJIeMEHTOB. Hatpuii u kanuii: nonydeHue, GU3N4ecKue 1 XuMUIECKUe
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEUIECTB U UX COCTUHEHUM.

Oo6mast xapakrepuctuka MetamuioB [IA-rpynmer [lepuoamueckoii cucteMbl
XUMHUUYECKUX DJJIEMEHTOB. MarHuii ¥ KaJblMil: TOJdy4YyeHue, (QPU3NUECKue Hu
XUMUYECKUE CBOWMCTBA, NPUMEHEHHWE TNPOCTBIX BEMIECTB M MUX COEAUHEHHUM.
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

ATIOMHHWI: TIOJTy9eHHE, (PU3NUECKHEe M XMMHYECKUE CBONCTBA, TPUMEHEHUE
IPOCTOrO BEUIECTBA M €ro coeAuHeHud. AMQOTepHbIe CBOMCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmiasi XxapakTepucTHKa MeTauioB 1mobouHbix moarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3NUeCcKre U XUMUYECKHE CBOMCTBA XpOMa M €ro coeanHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpoMarel u auxpomatbl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHYECKHE CBOMCTBA MapraHila MU €ro COCIUHEHHM.
Baxwneiimme coequnenuss Mapranua(ll), wmapranma(IV), wapranma(VI) u
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIbHBIC CBOMCTBA.

@u3nuecKkue U XMMHUYECKHE CBOMCTBA JKelie3a U €ro coeanHeHun. OKCUpbI,
ruapokcunl u conu xenesa(ll) u xeneza(Ill). [Tonyyenue u npuMeHeHue xene3a u
€ro CIJIaBOB.

OuU3NYEeCKne U XMMHUUYECKHE CBOMCTBA MeIU U €€ coenuHeHuil. [lonydenue n
MPUMEHEHUE MEJIU U €€ COCIUHEHHUI.

[Muuk: mosydenue, (puU3MYecKUe M XUMHUYECKHE CBOWMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJA M TUJIPOKCUJIA IIUHKA, THIPOKCOKOMIUIEKCHI ITuHKa. [I[puMeHeHue
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHUs BEUIECTB M WX MPEBPALCHUN:
U3ydeHUEe 0O0pa3IoB HEMETAIJIOB, TopeHue cephl, (ocdopa, kenesa, MarHus B
KUCJIOPOJE, H3y4YeHUE KOJUIeKIMH «MeTaluibl M  CIUIaBbl», B3aUMOJICHCTBHE
IIEJIOYHBIX U MIEJIOYHO3EMETBHBIX METAJIOB ¢ BOJOM (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICCTBUE IIMHKA M jKejle3a C PacTBOpaMHU KHUCIOT U
1e04Yeld, KAYECTBEHHbIE PEaKIMM Ha HEOPraHUYECKUE aHUOHBI, KATUOH BOJIOPOJIa
U KAaTHOHbl METAJJIOB, B3aUMOJCIHCTBHE THUIPOKCUJIOB AJTIOMUHUA U IMHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PEIICHUE AKCIEPUMEHTAIBHBIX 3aJa4d M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U Gochop U UX COCAMHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS U KU3Hb.

Ponbp xuMum B 00€CTICYCHUH YCTOMYMBOTO pa3BUTHUS dernoBeuecTBa. [loHsTHE
0 HAay4YHBIX METOJIaX MO3HAHUS U METOJIOJOTUM HAYYHOTO ucciienoBanus. Hayunbie
MPUHIUIBI OPTaHU3alUA XUMHUUYECKOTO TPOou3BOJIcTBa. [IpOMBINIIIEHHBIE CTIOCOOBI
MOJYUYEHHs] BaKHEHIIUX BEHIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa, CEPHOU
KHUCIIOTBI, Me€TaHoJ1a). [IpoMBITIIeHHbIE CTIOCOOBI TTOJTYYCHHSI METAJIOB U CIIJIABOB.
XUMHUECKOE 3arpsA3HCHUE OKPYKAIOIIEH CPebl U €r0 MOCHeACTBUSA. Pob xumuu B
o0ecrieueHU N YHEPTeTUUECKON OE30ITaCHOCTH.

Xumuss H©  300pOBbE 4YenoBeka. JlekapcTBeHHble cpenctBa. IIpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XUMHSI TIUIIA: OCHOBHBIC KOMIIOHEHTHI, MUIIEBbIE A00aBkU. Poib Xxumum B
oOecIieyeHnH ITUIIEBOI OE€30aCHOCTH.



Kocmernueckue u mapdromepnbsie cpenactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 HCIOJIb30BAHUS MPENapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOMUTENILCTBE: BAKHEWILIME CTPOUTENbHBbIE MaTepHalibl (LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X034iicTBe. OpraHu4ecKrue 1 MUHEpAJIbHBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPAaCKH, CTEKJIO, KEepaMHKa.
Marepuainel g 3JeKTpoHUKU. HaHOTEXHOMOTMN.

Pacuérurle 3amaqn.

PacuéTpl: Macchl BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEILIECTB,
Macchl (00bE€Ma, KOJMYECTBA BEIIECTBA) MPOJIYKTOB pPEAKIUU, €CIU OJIHO U3
BEUIECTB HMEET IMPUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaKIyu, eClId OJHO U3 BEIIECTB JAHO B BHUJIE PACTBOPA C ONPEAECIEHHOW MacCOBOU
JIOJIE pacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJSPHOM KOHUEHTPALUU
BEILIECTBA B pPAcTBOpPE, AOJM BbIXOAA MPOAYKTa pEAKIUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MEXIpeAMETHBIX  CBSI3eM  TPU  U3YYEHUH  OOmIe U
HEOpraHn4eckol xuMuu B 11 Kjacce oCymecTBIsETCS YEpe3 MCIOIb30BAHUE KAK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSATUM, TPUHATHIX B OTIACIBHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBIICHUE, HAYYHBIA (aKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CHUHTE3, KiaccUu(PUKaius, NEePpUOJAUYHOCTh, HAOIIOJCHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzrka: Matepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PAJUMOAKTUBHOCTb, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHD, BEILIECTBO,
TENOo, 00BEM, arperaTHOE COCTOSIHHE BEIEeCTBA, WJICAIbHBIM Tra3, (u3nueckue
BEJIMYMHBI, €MHUIBI U3MEPEHUS], CKOPOCTh, DHEPTUS, Macca.

buonorus: kneTka, opranusM, s3Kkocucrema, ouocgepa, MeTadoM3M, MaKpo- U
MUKPODJIEMEHTBI, OCNIKH, >KUPBI, YTJIEBOJbI, HYKIEHHOBBIC KHUCJIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, TOJE3HbIE MCKOIaeMble, TOIUIMBO,
pecypchl.

TexHonorus: XMMUYECKAs] MPOMBIIUICHHOCTb, METAJULyprusl, CTPOUTEIbHBIE
MaTepHalbl, CEIIbCKOXO3AMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBILUIEHHOCTD,
bapmaneBTUUeCKas IPOMBIIIEHHOCT, IIPOU3BOJICTBO KOCMETHYECKHUX
MpEenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MATEPHUANIOB, JJIEKTPOHHAS
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOIT'PAMMEBI 110 XUMHNHA
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUM € CHCTEMHO-AECATEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JMYHOCTHBIX PE3YJbTAaTOB OCBOCHHs IpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0miero 00pa3oBaHHsA BBIACICHBI CIEAYIOLUIME COCTABISIOUINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHMCKON TPaXTAHCKONW HWICHTUYHOCTH;, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEJIBHOCT U CaAMOOIIPEEIICHNIO; HAIMYME MOTUBALIUU K
OOy4YeHUIO; TOTOBHOCTh M CIOCOOHOCTh OOYy4aroUuxcs pPyKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE NpaBWIaMM M HOPMaMu TOBEACHMS; HAJIU4YUE
IIPaBOCO3HAHUS, SKOJOTHUECKOU KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
JKA3HEHHBIE IIJIaHBbI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IpeaMeTra «XHUMUS»  OTPa)karoT
C()OPMUPOBAHHOCTb OMbITA I103HABATEIBHOW M MPAKTUUYECKON NEATEIbHOCTH
O0Oy4JaronmMxcs B MPOLECCE peATU3ALMHI 00pa30BaTENbHON AEATENHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUS MNpeaMeTa «XHUMUS»  OTPAKAKOT
C()OPMUPOBAHHOCTb OMbITA II03HABATEIBHOM M MPAKTUUYECKON J1€ATEIbHOCTU
oOyyaroluxcs B IpOLECCe pean3alud 00pa3oBaTeIbHON AESITENbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS OOYYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 0OsI3aHHOCTEM,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAJIbHBIX HOpPMax W IPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU JEATENBHOCTHU MPHU CO3AAHUMN YUEOHBIX
POEKTOB, PELICHUH YUeOHBIX U NMO3HABATEIbHBIX 33144, BHIMOIHEHUH XUMUYECKIX
DKCIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M MPHUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJOB YUeOHOU ACSTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOIO OTHOLIEHHUsI K HCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TMPOLECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOIO
MPUIOKEHUS XUMHUH, OCO3HAaHMS TOrO, YTO JAaHHbIE HAyKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIUBBIX  OKCHEPUMEHTAIBHBIX  MOWCKOB,
IIOCTOSTHHOT'O TPYZ1a YYEHBIX U MPAKTUKOB;



MHTEpECAa W TO3HABAaTEJIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEIYIOLIEM
aHanu3e WH(opMalnuu O MEepPeAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIOCOOHOCTH OLIGHUBATh CUTYallWU, CBA3AHHBIE C XMMHUYECKUMHU SIBICHUSMHU,
U TPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHHE M IOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEACTBUUI
MOCTYIIKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

NOHMMAaHUSA ILEHHOCTEH 370poBOro M 0Oe3omacHoro obOpasza KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TpaBui 0Oe30mMacHOro oOpalleHusl ¢ BellecTBaMu B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU IEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH MNPaBWI HWHIUBHAYAIBHOIO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAaHMS TMOCJIEACTBUI M HENPUSATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEA0BATEIbCKOM
NeATEIbHOCTH, OOIIECTBEHHO TIIOJIE3HOM, TBOPYECKOM M JIPYyrUX  BHUAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha aKTHMBHOE YYacTHE B PEIICHHH [PAKTUYECKUX 3a7ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccruil pa3iauyHoro poaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHAMBUAYAJIbHOH TpPaeKTOPUU
oOpa3oBanus, Oynymiedl mnpodeccun W pean3alid COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUU, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JIOrM4YeCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IIeJIECOO00Pa3HOr0 OTHOIIEHUS K MPUPOJE KaK HCTOYHHKY
CYILLECTBOBAHMSI )KU3HU Ha 3eMJIE;



NOHMMAaHUA TH00AJIbHOTO XapakTepa OJKOJOTUYECKUX MPoOJieM, BIMSHUA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATILHON CPEbI;

OCO3HAHUS HEOOXOAMMOCTH MCIOJIb30BAaHUSl JTOCTMDKEHUM XUMHUHU IS
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO  HEMNPUATUA JCUCTBHM, MNPUHOCAIINX BpPEd  OKPYXKAIOILIEH
OPUPOJTHON cpesie, YMEHHS MPOTHO3HPOBATh HEOJArompUATHBIE SKOJIOTHUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4yusl Pa3BUTOr0 SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENBHOCTH HKOJIOTHYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B II03HABATEJIBHOW, KOMMYHHKAaTHBHOM W COLMAIBHOU
IIPaKTUKE, CHOCOOHOCTM M yMEHHUS AaKTUBHO [MPOTHBOCTOSATH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CcHeuu(pUKd XUMHHM KaK HayKd, OCO3HaHHS €€ poiu B
(OpMHUPOBAHMN PAIMOHATIBHOIO HAYyYHOTO MBILIUIEHHUS, CO3JaHUM IIEIOCTHOTO
npejacTaBieHus 00 OKpY)KaloIleM MUpPE KaK O €IMHCTBE NMPUPOIbl U YEIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIeHUH NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOM  3HAYUMOCTH XHMHUHM [JII  COBPEMEHHOMU
IMBHJIM3AlMM: B €€ T'YMaHMCTHYECKOW HAIPaBICHHOCTH W BaXXHOW pOJM B
CO37[aHUHM HOBOM 0a3bl MaTepUAILHON KYJIBTYPBI, B pEIIEHUN TI100aJbHBIX MPoOIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPrE€TUUYECKOW, MUILIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEJIULMHBI, OOECHEYEHUH YCIOBUMN
YCIIEILTHOTO TPY/Ia ¥ 3KOJOTHYECKH KOM(POPTHOM KU3HH KaXKJIOTO UJIeHa 0OIEeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHMMaHHs CYIIHOCTH METOO0B
MO3HAHHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHUA JIJISl aHalu3a U OOBSICHEHMS SIBIICHUU OKPYKAIOIIEro MUpa U
MPOUCXOMSIINX B HEM M3MEHEHUM, YMEHUA JeaTh 000CHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HaY4YHBIX (pPaKTOB M UMEIOIIMXCSI TAHHBIX C LIEIBI0 MOJyUYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJB30BaTh XHWMHMUYECKUE 3HAHUA IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOU NESTENbHOCTH;

TOTOBHOCTHU W  CHOCOOHOCTH K  HENPEephIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTMU;



UHTEepeca K 0COOEHHOCTSAM TpyZAa B Pa3IMYHBIX cepax NpodeccroHaTbHON
NEeSATEIbHOCTH.

METANIPEJAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPAMMbI MO XMMHH Ha yYpOBHE
CpeaHero oo01ero 00pa3oBaHUs BKIIIOYAIOT:

3HAYMMBbIE IS dbopMupoBanus MHUPOBO33pPEHUS oOyJaronmxcs
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAayYHbIE TMOHATHS, OTPa)KaroIIHue
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpPa M CHEeHU(PUKY METOJIOB IIO3HAHMS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPTHs, SBIICHUE,
MPOIIECC, CUCTEMA, Hay4YHbIN (aKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCIEOBAHUE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBbIC yueOHBIC JCHCTBUs (TTO3HABATEIbHbIE, KOMMYHUKATHUBHBIC,
peryJsaTUBHBIC), obecnieunBaroime GopMupoBanue QyHKIIMOHATLHON IPaMOTHOCTH
U COI[MAJIbHOM KOMIETEHIIUU 00yYarOIIUuXCs;

CIIOCOOHOCTH 00yYaroIIMXCst HCITOJIb30BATh OCBOCHHEBIEC
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHMS W YHUBEPCAJIbHbIE Y4YCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yIbTAaThl OTPAXKalOT OBJIAJICHHE YHUBEPCAIbHBIMHU
y4eOHBIMH ~ TIO3HABAaTEIbHBIMH, KOMMYHUKAaTUBHBIMH ¥  PETYyJISTHBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

1) 0a3oBble JIOrHYEeCKHUE TeMCTBHUA:

CaMOCTOSITeIbHO  (OpMynMpoOBaTh U aKTyaJIM3UpOBaTh  MIpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNaTh UEIU JEATEIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUH UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh TMPU OCBOCHUU 3HAHUU TPUEMBI JIOTUYECKOTO MBIILIICHHUS:
BBIJICTISITh XapaKTepHbIE MPHU3HAKU TMOHATHN W YCTaHABJIMBATh MX B3aMMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIINE TOHATHUS JJIsi OOBSICHEHHS OT/EIbHBIX (PAKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHUS M KPUTEPUU JUIS KJIAacCU(PUKAIMKU BEIIECTB U
XUMHYECKUX PEaKIIU;

YCTAHABJIMBATh IPUYUHHO-CIEACTBEHHbIE CBSI3M MEXKIYy HM3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKHE paCCYyXACHHUS (MHAYKTHBHBIC, JCIyKTUBHBIC, II0
aHAJIOTUH), BBIBISATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PAacCMATPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHUS;

OPUMEHSTh B MPOIECCE MO3HAHUS UCIOIb3YEMbIE B XUMHUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJ) 3JIEMEHTa, XUMHUYecKas popMysia, ypaBHEHUE XUMUYECKONU peaKInu
— MpU PEIICHUH y4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 3aad, MPUMEHSTh
Ha3BaHHBIE MOJEJIbHBIC MPEJICTABICHUS JUISI BBISABJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaIETh OCHOBAMHM METO/JOB HAay4YHOTO MO3HAHHS BEIIECTB M XUMHUYECKUX
peaKLHnii;

dbopMyIMpOBaTh LIETU U 3a/1a4d UCCIIEIOBAHUS, UCIIOJIb30BATh MOCTABIICHHbBIE
U CaMOCTOSITENBHO C(HOPMYJIHPOBAaHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

BJIAJCTh HAaBBIKAMH CaMOCTOSITEJIBHOTO IUJITAHUPOBAHHMS W MPOBEICHUS
YYEHHUECKUX JKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMsI HAOJIOMATh 3a XOJ0M
poIecca, CaMOCTOSITENIBHO TPOTHO3UPOBATH €r0  pe3ynbTar, (opMyIupOBaTh
0000IIeHNS ¥ BBIBOJBI OTHOCUTEIIFHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIaHHON paboTe;

npuoOpeTaTh OMBIT YYECHUYECKOM  HCCIIENOBATEIbCKOM H  MPOEKTHOMN
JESTEIIbHOCTH, MPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOWCKY METOJOB pEIICHUs TNPAKTHUECKUX 3a/]ad, NPUMEHEHHIO pPa3IMYHbIX
METO/IOB TIO3HAHU.

3) pa6ora ¢ ungopmaunmeii:

OpUEHTHUPOBATHCS B PA3NIMUHBIX HCTOYHUKAX HWHPoOpManuu (HAYy4dHO-
MOMyJISIpHAasl  JIUTepaTypa XWMHUYECKOTO COJACpXaHHs, CIPaBOYHbIE IMOCOOUS,
pecypcebl MHTepHeTa), aHAIU3UpOBAaTh MH(OPMALUIO Pa3IUYHbIX BUAOB U (OpM
pEICTaBICHHUS, KPUTHYECKU OLICHUBATH e JIOCTOBEPHOCTH u
HEMPOTUBOPEYHBOCT;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHBIE METOBI MPU MOUCKE U
orbope wuHpOpMAIMK, HEOOXOMUMOW [JIsi  BBIIOJIHEHUS y4eOHBIX  3aaa4
OIPEIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYI  GOpMYy  MpeACTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);



MCIT0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPU padOTE C XUMHUYECKOU
uHboOpMaIuell: MPUMEHSTh MEXIpeIMeTHbIe ((U3nueckue W MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJNYCCKUC CPCACTBA HATTIATHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEPCAJIbHbIE YueOHbIe NeiCTBUS:

3aJ1aBaTh BOIMPOCHI [0 CYHIECTBY O0CYK/1a€MOW TEMbI B XOJ€ IUAI0ra U/uiu
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBIINOJHEHMS IIPEIJIOKEHHOHN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMCH pPe3ybTaTOB IT03HABATEIBHON JIEATEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIBHO UM COBMECTHO CO CBEPCTHHKAMU IPH BHITIOJIHECHUN
XUMHYECKOTO SKCIICPUMEHTA, MPAKTHYECKOW PabOThI MO HCCIICIOBAHUIO CBOKMCTB
U3y4aeMbIX BECIIECTB, Peali3alliid YyIeOHOro MpoeKTa, U (HOPMYIHPOBATh BHIBOIBI
10 pe3ysibTaTaM NPOBEASHHBIX MCCICAOBAHUN MyTEM COIJIACOBAHMS IMO3HMIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

CaMOCTOSITEJIbHO IUJIAHUPOBAaTh M OCYIIECTBIISATh CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompeneisss €€ Leau M 3ajJadyd, KOHTPOJIMpOBaTh U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHPOBATh MpEUIaraeMblii  aNrOpuT™M JEHCTBUWA MpuU
BBITIOJTHEHUU YYEOHBIX M HMCCJIENOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboee
3¢ (EeKTUBHBINA C€MOCO0 HMX peuleHus ¢ YYETOM TNOJYy4YEHHUS HOBBIX 3HAaHUH O
BEIIECTBaX U XUMUYECKUX PEAKIUIX;

OCYILECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CaMOAHAIN3a W
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yNbTaThl OCBOCHUSI TPOTPAMMBI 110 XMMUU Ha yriayOJEHHOM
YPOBHE Ha YpPOBHE CpPEIHEro 00IIero 00pa3oBaHus BKIIOYAIOT crienupuiyecKue AJis
yueOHOro npeaMera «XUMHUsS» Hay4dHbIe 3HAHUS, YMEHHUS U CIOCOObI IEUCTBUN MO
OCBOEHUIO, MHTEPIIPETALNNA U MPEOOPA30BAHUIO 3HAHUM, BUABI AESITEIBHOCTU IO
IOJyYEHUIO HOBOI'O 3HAaHUS M MPUMEHEHMIO 3HAHUI B pPa3IMUYHBIX Y4YEOHBIX
CUTYallMsIX, @ TAKXKE B PEAIbHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C XUMuen. B



IpOrpaMMe MO XHWMHMM MPEIAMETHBIE pE3yJbTaThl MPEACTABICHBI [0 TOJaM
WU3Y4YCHHS.

10 KIIACC

[IpenmeTHble peE3ysnbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUSD)
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: O MECT€ M 3HAYEHUU OPraHUYECKON
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK M €€ poJid B OOECIEUYEHHH YCTOWYMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM 3KOJOTHMYECKOW, SHEPreTHUYECKON U
NUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU MEJWLMHBI, CO3[JaHUM HOBBIX MAaTE€pHUAJOB,
HOBBIX HUCTOYHUKOB SHEPIHH, B obecrieueHuu PalMOHAIIBHOIO
MPUPOOIOIb30BaHUs, B (OPMUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYyJIbTYpbl
YEJIOBEKa, & TAKXKE HKOJIOTMYECKH 0OOCHOBAHHOIO OTHOUIEHUS! K CBOEMY 3/I0POBBIO
Y IIPUPOJTHOM CpENE;

BJIAJCHUE  CHCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATUS — XUMUYECKUHN AJIIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAA
oboiouka artoma, s-, P-, d-aTOMHbIE OpOWTANM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToma, THOpuUIM3alvds aTOMHBIX oOpOuTalel, HOH, MOJIeKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb OKHCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIepOHbINA CKelleT, GyHKIUOHATbHAS
rpynmna, pajukai, CTPYKTypHbie ¢opMynbl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIC), M30MepUs CTPYKTypHass W TMPOCTPAHCTBEHHas (TeoMeTpudecKas,
ONTHYECKas), H30MEpPbl, TOMOJOTMYECKUU PAA, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ- U A30TCOJAEpX AIIUe OPraHUYeCKHe COEAMHEHHS, MOHOMEp, MOJHUMEp,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS; TEOPUHU, 3aKOHBI
(nepuonunueckuii 3axkoH JI. M. MenneneeBa, Teopus CTPOCHHUS OPraHUYECKHUX
BemectB A. M. BytnepoBa, 3aKOH COXpaHEHUs! MacChl BEIIECTB, 3aKOH COXpPaHEHUs
W TPEBpAIICHUS DSHEPruM TMpH XUMHUYECKUX pPEaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEKAIIUE B OCHOBE
MOHMMAHUS IPUYMHHOCTUA U CUCTEMHOCTH XUMUYECKHUX SIBIICHUI; TIPEICTABICHHUS O
MEXaHM3MaX XUMHUYECKUX PEaKlil, TEPMOJANHAMUYECKUX UM KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3AUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB B
MoJieKyJiax (MHAYKTUBHBIA W Me30MepHbld 3dexTsl, opuentantsl [ u 11 pona);
(dakTOJIOTUYECKUE CBEJCHUSA O CBOMCTBAaX, COCTaBe, IMOJYUYEHUH U OE€30MacHOM
WCITOJIb30BAHUU BAXXHEHIIIMX OPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JeSATEIbHOCTH YeNIOBEKa, OOIIMX HAYYHBIX MPUHIIMIAX XUMAYECKOrO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOIa, MEpepadOTKH HEDTH);



c(OpMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
YCTaHaBJIMBAaTh MX B3aHMMOCBS3b, MCIOJI30BaTh COOTBETCTBYIOUIUE IMOHATUSA MHPH
OIMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COCIUHECHMU;

c(pOpMUPOBAHHOCTh YMEHUI:

UCITIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHMUECKUX
BEILECTB;

COCTABJISITh YPABHEHMS XUMHUYECKUX PEAKLUUN U PACKPBIBATH MX CYLIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIM  IOCPEACTBOM  COCTaBJIICHUS
AIIEKTPOHHOIO OanaHca »3TUX peaklHil, peakuuid HOHHOrOo OOMEHa MYTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX NMOHHBIX YPAaBHEHU;

W3IrOTaBIMBATh MOJIEIN MOJIEKYJ OPraHWYECKHUX BEUIECTB JUIS WILIOCTPALUU
UX XUMHAYECKOIO U ITPOCTPAHCTBEHHOI'O CTPOCHHS],;

c(OPMHPOBAHHOCTh YMEHHUMW: YCTaHABIMBATh MNPUHAIEHKHOCTh H3YUEHHBIX
OpPTraHWYECKUX BEHIECTB II0 HMX COCTaBY M CTPOCHHI0 K ONIPENCIEHHOMY
KJIAcCy/Tpynne COEAMHEHWM, JaBaTh MM Ha3BaHUA [0 CHCTEMATHYECKOU
HomeHknarype (IUPAC) um npuBOAuTH TpUBUAIbHBIE HA3BaHUSA ISl OTAEJIBHBIX
Ipe/ICTaBUTENIE OpPraHUYEeCKUX BEIIECTB (3TWJIEH, aleTHJIEH, TOJIYyOJI, INIHILEPHH,
ATWICHIJIMKONb, (eHoJ, (opmanbaeruy, aleTalbIerul, aleToH, MypaBbUHAas
KHMCJIOTA, YKCYCHAsl KHMCJIOTA, CTEAPUHOBAsA, OJICMHOBAs, MAJIbMUTHHOBAS KUCIIOTHI,
IJIMIUH, aJaHWH, MajbTo3a, (PPyKTO3a, aHWIMH, TUBUHWI, H3OMpPEH, XJOPOIPEH,
CTUPOJ U JIpyTHe);

C()OPMUPOBAHHOCTb yYMEHMSI ONPENENATh BUJ XUMHUYECKOW CBSA3M B
OpraHUYECKUX COEAMHEHUSX (KOBAJIEHTHAas W WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH TIOJIOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa 1j1s1 00BbsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMHYECKHE CBOWCTBA THUIIMYHBIX NPEICTABUTENICH pPA3JIMYHBIX KIJIACCOB
OpPraHUYECKUX BEIECTB: aJKAHOB, [IUKJIOAIKAHOB, aJIKEHOB, AJIKAIUEHOB, aJKUHOB,
apoOMaTHYECKUX YIJIEBOJAOPOIOB, CIHPTOB, albJIETHIOB, KETOHOB, KapOOHOBBIX
KHCIJIOT, MPOCTBIX W CJIOXKHBIX 3()HUPOB, KUPOB, HUTPOCOCAUHEHUNH U AMHUHOB,
AMUHOKHUCIIOT,  O€NKOB, yriaeBoAOB (MOHO-, JHU- W  TOJUCAaXapuioB),
WUIIOCTPUPOBAaTh ~ TIEHETHMYECKYI0  CBSI3b  MEXJIYy  HUMU  YPaBHEHUSMH
COOTBETCTBYIOIIUX XHWMHYECKHX PEAKUUH C HCIOJb30BAHUEM CTPYKTYPHBIX

opmyu,



c(OpMUPOBAHHOCTh YMEHHs TOATBEPKAAaTh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHMYECKHX COCAMHEHHN OT
KpPaTHOCTHU U TUIIA KOBAJIEHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTI'O BIIMSIHUSL aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIECBOJOPOIHOTO
CBIpBs (He(PTh, MPUPOIHBII ra3, yroib), CIIOCOOBI €ro MepepadoTKU U MPAKTHIECKOE
IPUMEHEHUE IPOAYKTOB IEpepabOTKy;

C()OPMUPOBAHHOCTb BIIAJEHHUSI CUCTEMOM 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HAHUSA — HAOJIOIEHUU, U3MEPEHUH, MOJEIMPOBAHUU, IKCIIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHHSI IPUMEHSTH 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHSITh OCHOBHBIE ONIEPALMU MBICTHTEIHLHON
NESATEIIbBHOCTH — aHajlu3 U CUHTE3, CPaBHEHHUE, 00O0OIIeHHE, CUCTEMATHU3AalMIo,
BBISIBJICHUE NMPUYUHHO-CIIEACTBEHHBIX CBSI3€H — JUUISl U3yUEHUsl CBOICTB BEIIECTB U
XAMHWYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHMIA: BBISBIISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUAMHU W TIPEICTABICHUAMH JPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO TIOHUMAaHHUS CYIIHOCTH MAaTE€pPHAJIbHOTO €IMHCTBA MHUpa,
UCIOJIb30BaTh CHCTEMHBIE 3HAHMS MO OPraHUYECKOW XUMHHU JJisi OOBSICHEHHS U
MIPOTHO3UPOBAHMSI SIBIICHUH, HIMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOLY;

c(OpMUPOBAHHOCTh YMEHUI: IPOBOAUTH PACUETHI 110 XUMUIECKUM (HOpMYyIiaM
U YpaBHEHHUSIM XHMUYECKUX PpEaKUUN C HCHOJIb30BAaHUEM (PU3NYECKUX BEITUYUH
(Macca, 00BEM Tra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacu€rbl MO HAXOXKACHUIO XHUMHUYECKOH (QOpMyJibl
BEIIECTBA 1O M3BECTHBIM MAacCCOBBIM JIOJSIM XUMHUYECKHX 3JIEMEHTOB, MPOAYKTaM
CTOpaHus, TUIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTH YMEHUI: MPOTHO3UPOBATH, AHATU3UPOBAThH U OLIEHUBATH C
HNO3UIMM  DJKOJIOrMYecKodM  0e30macHOCTHM  MOCHIEACTBUS ~ OBITOBOM U
MIPOM3BOJICTBEHHON JIEATEIHHOCTH UEIOBEKa, CBA3AHHOMN ¢ MepepabOoTKOM BEIIECTB,
UCTIOJTb30BaTh MOMyUYEHHBIC 3HAHUS JIJISl IPUHSATHUS TPAMOTHBIX PEIICHUN TPoOsieM B
CUTYaIUsX, CBA3AHHBIX C XUMHEH;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOATEIBHO IUIAHUPOBATh W IPOBOAUTH
XUMHUYECKUHA SKCIEPUMEHT (MOJydeHHE M M3yYeHUE CBOMCTB OpPraHUYecKuX
BEIIECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJAOPOJOB Pa3NUYHBIX KJIACCOB U
KHUCTIOPOJICOICPIKAIIINX OPTaHUYECKUX BEIIECTB, PEIICHUE OSKCIIEPUMEHTAIBHBIX
3aJa4 IO PACIO3HABAHHUIO OPTraHMYECKHX BEIIECTB) C COONIOJEHUEM MpaBHII
Oe30macHOro OOpaleHus C BelecTBaMU U JIA0OpaTOPHBIM O0OOPYJOBaHHEM,
dbopMynupoBaTh LENb HCCIAEAOBAaHUS, TMPEACTABIATh B pa3iudHON  (Qopme
pe3yJIbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;



c(OpMUPOBAHHOCTH YMEHHIA:

COOJTI0OIaTh TPaBUJIa AKOJOTHYECKH IEeTIECO00Pa3HOTO TMOBEJACHUS B OBITY H
TPYZIOBOM AEATEIBHOCTA B LEJISIX COXPAHEHUS CBOETO 30POBbS, OKPYXKAIOIIEH
MPUPOJIHON CPEIBI U TIOCTUKEHHUS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HABaTh OIIACHOCTh TOKCHYECKOrO0 JEWCTBUSI HA >KUBBIE OpPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBaTh 11€71eCO00Pa3HOCTh NMPUMEHEHMS] OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

chOpPMHUPOBAHHOCTh YMEHUMW: OCYIICCTBIISITh I1E€JICHANIPABICHHBIA TOUCK
XUMHUYECKON MH(GOPMAIIUK B Pa3IMUHBIX UCTOUHHUKAX (Hay4dyHas U y4eOHO-Hay4dHas
JUTEpaTypa, CPeACTBa MaccoBOM MH(popmanuu, MHTEpHET U Apyrue), KpUTUUECKU
aHAIM3UPOBATh XMMUYECKYI0 HH(POPMAIINIO, TIepepadaThiBaTh €€ U UCIOIb30BaATh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.

11 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOEHUsA Kypca «OOmas MU HeopraHuyeckas
XUMUS OTPaKaroT:

cOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEpPUAIBLHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSIX M TMO3HABAa€MOCTHU SIBJICHUN NIPUPOJbI, O MECT€ M 3HAYCHUH
XUMHUHM B CHUCTEME €CTECTBEHHBIX HayK W €€ poJii B 00€CHEUYCHUU YCTOMYHUBOIO
pPa3BUTHS, B pEHIEHUU MPOOJIEM HSKOJIOTHYECKOM, PHEPreTUUeCKON W MHIIEBOM
0e30MacHOCTH, B PAa3BUTHUM MEJUIIMHBI, CO3J]AHUU HOBBIX MAaTEpPUAJIOB, HOBBIX
HMCTOYHUKOB DHEPTUH, B OOECMEYEHUH PAIIMOHAIBHOTO MPUPOIOTIOIB30BAHMS, B
dbopMHpPOBaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYyphl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM

cpene;
BJIaJICHHUE CUCTEMOM XUMHUUYECKUX 3HaHUMH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIArarolMe TMOHITHS — XHUMHYECKHUU DJIIEMEHT, aToOM, SApPO aToMa,

U30TOIIbI, DJIEKTPOHHAsE 000JI0UKa aToma, s-, P-, d-aTOMHBIC OpOUTAIIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHUS aroMma, TuOpHuau3alusi aTOMHBIX OpOWTanel, HOH,
MOJIEKYJIa, BaJICHTHOCTh, DJEKTPOOTPUIATEIBLHOCTh, CTENEHb  OKHCIICHUS,
XMMHUYECKasi CBs3b (KOBaJICHTHAs, WMOHHAs, METa/UIM4YecKasi, BOJOPOJHAs),
KpUCTaJUIMYecKass pemérka, XUMHUYECKas peaklusi, pacTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIGKTPOJUTHYECKAsT JUCCOLMAIMS, CTENeHb JAUCCOIUAIUU,
BOJIOPOJIHBIN  TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIIOBOU A(deKT
XUMHUUYECKON pEeaKiuu, CKOPOCTh XUMUYECKON PEAKIMU, XUMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUSl AJIEKTPOJUTHUYECKON AUCCOIMALINM, TMEPUOIAYECKUI
3akoH .. MenneneeBa, 3aKOH COXpPaHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHHS U
MpEeBpaIleHUs] PHEPTUM TPU XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA COCTaBa



BEILECTB, 3aKOH JEHCTBYIOUIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUU S3BIK
XUMHH, MUPOBO33PEHUECKNE 3HAHMUS, JIEKAIINE B OCHOBE IIOHUMAaHUs IPUYNHHOCTH
Y CHUCTEMHOCTH XWMHYECKHX SIBJICHUI; COBPEMEHHBIE IIPEACTABICHHUS O CTPOCHUU
BEILECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM M HAaJIMOJIEKYJIIPHOM YpPOBHSIX;
IIPEACTABICHUS] O MEXaHMW3Max XHWMHMYECKHUX PEAKUHUW, TEPMOAUHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX HMX NPOTEKaHUs, O XUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CUCTEMaX; (HaKTOJIOIMYECKHE CBEIEHHMS O CBOWCTBax,
COCTaBe, MOJyYEHUU U OE30M1aCHOM MCIIOJIb30BAaHUM Ba)KHEHMIINX HEOPTraHMUYECKUX
BEUIECTB B OBITY M MNPAKTUYECKOM [EATEIbHOCTU YEJIOBEKA, OOIIUX HAay4HBIX
MIPUHLANIAX XUMHAYECKOTO ITPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI: BBISIBISTh XapPaKTEPHbIE MPU3HAKUA IOHSATHUH,
YCTaHABJIMBAaTh UX B3aWMOCBA3b, UCIOJb30BATh COOTBETCTBYIOIIUE IIOHATHA IPU
ONMCAaHNUN HEOPIaHWYECKUX BEIECTB U UX IPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHHSI HCIIOIb30BATh XUMHUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHHS  (OpMyJ  BEIIECTB M  YpPAaBHEHMM  XMMHUYECKHX  PEaKLHi,
cuctematuieckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIbHBIX
BEILIECTB;

C(OPMUPOBAHHOCTh YMEHHUS ONPEIENATh BAIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX BJIEMEHTOB B COCIMHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJECHTHAs,
WOHHAs, MeTaJJIMYecKas, BOAOPOJHAsA), THUN KPUCTALIMYECKON  pemeETKA
KOHKPETHOTO BEILIECTBA;

C(OPMUPOBAHHOCTb YMEHHSI OOBSICHITH 3aBUCHUMOCTb CBOMCTB BEIECTB OT
BUJIa XUMHUYECKOW CBSI3M M THUMNA KPUCTATUIMYECKOW pEmeETKr, OOMEHHBIH U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpPMHPOBAHHOCTh YMEHUM: KJIACCU(DPUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA
10 UX COCTaBY, XUMUYECKHE PEAKIIMH MO PA3JIMYHBIM [TPU3HAKAM (YUCILY U COCTaBY
pearupyromux BelIeCTB, TEIIOBOMY 3(PQEeKTy peaklud, U3MEHEHHUIO CTeleHeu
OKHUCJIEHUSI DJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KarTajnu3zaropa H JIpyrue);
CaMOCTOATENIbHO BBIOMPATh OCHOBAHUS U KpPUTEpUM I KJjaccU(UKaIUU
M3Yy4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOANUECKOro 3akoHa /.
N. MenneneeBa u AEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

cOPMHPOBAHHOCTh YMEHUMN: XapaKTEepU30BaTh dJEKTPOHHOE CTPOEHUE
aTOMOB M HOHOB XUMHYECKUX JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOIOB
[Tepronnueckoi CUCTEMBI J.. MeHnpeneena, HCTIONb3YA MOHSATHS
«IHEPreTUYECKHE YPOBHU», «IHEPreTHUECKUE MOIYyPOBHM», «S-, P-, O-aTOMHEIE
opOUTaIM», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKHE COCTOSHUS aTOMay;



OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX JJIEMEHTOB M HX
coeuHeHnd 1o nepuogaMm u rpynmnaMm Ilepmommueckon cucremsr . U
MenpeneeBa, BaJCHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS MX
AJIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHHW: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB,  IOJITBEPXAATh
CYILIECTBOBAHME T'€HETUYECKOM CBSI3M MEXAY HEOPraHWYECKMMH BEIIECTBAMH C
IIOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

C()OPMUPOBAHHOCTb ~ YMEHHUS  PACKpPbIBATh  CYUIHOCTb:  OKUCJIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUUN MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO OanaHca
TUX pEaKlMi; peakiuil MOHHOro OOMEeHa NYTEM COCTaBJIEHUS HUX MOJHBIX W
COKpAIIEHHBIX  HMOHHBIX  ypaBHEHUM;  pEakUuMid  TUAPOJIA3A;  PEAKUU
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIFOMUHUS);

cOPMHPOBAHHOCTh YMEHHUSA OOBSACHATH 3aKOHOMEPHOCTH IPOTEKaHUs
XUMHUYECKUX PEaKUUid C YYETOM HUX DHEPreTUUYECKUX XapaAKTEPHUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHUYECKOM peakluy B 3aBHCHUMOCTU OT pPa3IMYHBIX
(akTOpOB, a TAKXKE XapaKTep CMEIIECHUs XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEITHUX Bo3zeicTBui (mpunimn Jle [larense);

cOPMHPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTb XMMHUYECKHE PEAKIUH,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO TOJYYeHHUS] CEPHOW KHUCIOThI, aMMHUaKa,
o0mMe HayyHble TNPUHLUIBI XMUMHUYECKHUX IPOU3BOJCTB; LIEIE€CO00Pa3HOCTh
IPUMEHEHNS HEOPraHMYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

cOPMHPOBAHHOCTh BIAJEHUS CUCTEMOM 3HAHMM O METOoJax HAay4YHOro
MO3HAHUA SBJIICHUW TpPUPOABI — HAOIIOJEHUE, H3MEpPEHUEe, MOJEIUPOBAHUE,
HKCIIEPUMEHT (pEaJIbHBII U MBICIEHHBIN), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS MPUMEHATh 3TH 3HAHMS MPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUN BEILECTB
U Uil OOBSICHEHHUS XHWMUYECKHX SIBJICHHMH, MMEIOUIMX MECTO B MPUPOJE,
MPaKTUYECKOM AESITEIIbHOCTH YeJIOBEKa U B IIOBCEIHEBHOM KU3HH;

c(OPMHUPOBAHHOCTh YMEHUS BBISIBISATH B3aUMOCBS3b XMMUYECKUX 3HAHUI C
NOHATUSAMU W NPEACTABICHUSAMHU JAPYTHX E€CTECTBEHHO-HAYUYHBIX INPEIMETOB IS
0o0s1ee 0OCO3HAHHOTO TOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

cOPMHUPOBAHHOCTh YMEHUSI MPOBOJUTH PACUYETHI: C MCIOJIb30BAaHUEM
MOHSATUN «MaccoBasi J0Jsl BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHIEHTPALIMS;
Macchl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce
win 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKLMU BEUIECTB; TEIJIOBOTO 3(deKTa
peakluuy; 3HAYEHUS BOJOPOJHOIO IOKA3aTENsl PAacTBOPOB KHUCIOT M ILEJIOYEH ¢
U3BECTHOM CTENEHbIO JMCCOLMALNK; Macchl (00bEMA, KOIMYECTBA BEIIECTBA)



IPOJYKTa PEAKLHUH, €CIM OJAHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJIE PAacTBOpa C
ONpe/IeIEHHOW MAacCOBOM JI0JIel pacTBOPEHHOrO BEIIECTBA WJIM JTAHO B HM30BITKE
(MMeeT MPUMECH ); TOJIM BBIXOJIa IPOYKTA PEAKIUU; 00bEMHBIX OTHOIICHHM ra30B;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSATENBHO IUIAHUPOBATH U TPOBOIUTH
XUMUYECKUNA  3KCOEpUMEHT  (IpOBEJEHUME  peakluii  MOHHOro  OOMEHa,
MOJATBEPKIECHUE KAUECTBEHHOI'O COCTaBa HEOPIaHMYECKUX BEILIECTB, ONPEACIICHHUE
Cpeabl PACTBOPOB BEIIECTB C IMOMOLIBIO HWHIMKATOPOB, W3YYEHHE BIIMSHUSA
pa3MyHBIX  (AKTOPOB HA  CKOPOCTh  XMMHYECKOM  peakIMu, pelieHue
DKCIIEPUMEHTAJIBHBIX 3a/ady 1o Temam «Metammey u  «Hemeramie») ¢
COOJIIOJIEHUEM TPAaBWJI O€30MaCHOTO OOpallleHHs ¢ BEUIECTBAMHU M J1a0OPAaTOPHBIM
o0opyaoBaHueM, (popMyIupoBaTh LETb UCCIEAOBAHUS, IPEACTABISATH B Pa3IMYHON
dopMe  pe3yabTaThl  IKCIEPUMEHTa, AaHAJIM3UpPOBaThb U  OLEHMBATh  MX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHHMI: COOJIIOAATh MIPpaBUjia MOJIH30BAHUS XUMUYECKOM
MOCy/Iol U Ja0OpaTOPHBIM 00OpyJOBaHUEM, OOpAIllEHUs C BEIIECTBAMU B
COOTBETCTBHUM C HHCTPYKUUSMH IO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OIBITOB, 3KOJOTMYECKH LEeJIeco00pa3HOro IMOBEACHUS B OBITY U TpPyAOBOU
NEATEIbHOCTH B LEJSAX COXPAHEHHUS CBOErO 370POBBS, OKPYKAIOIIEH NPHUPOIAHON
Cpelbl W JIOCTHKEHHS €€ YCTOMYMBOrO pa3BUTHs, OCO3HABaTh OIMACHOCTh
TOKCUYECKOTO JCHCTBUS HAa MUBbIE OPraHU3Mbl ONPEAEIEHHBIX HEOPTaHMYECKHX
BENIECTB, MOHMMasA cMbIci nokazarens [1K;

C()OPMUPOBAHHOCTh YMEHHUH: OCYILIECTBIATH LIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POPMAIIMK B PA3TUYHBIX UCTOYHUKAX (Hay4dHAs M y4eOHO-HaydHas
JUTEpaTypa, CpeaCcTBa MaccoBoM MH(popmanuu, MHTEpHET U Apyrue), KpUTUYECKU
aHAJIM3UPOBaTh XUMUYECKYIO0 HH(POpPMALIHIO, TTepepadaThIiBaTh €€ U UCHOJb30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOMU 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBO 4acoB
Ne HanmenoBaHmue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
KonTpoabubie | IlpakTnueckue
n/n MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
Aknacc:
. https://www.yaklass.ru/p/himija/10-
IIpenmer oprannueckoit xumun. Teopus ) .
N klass/osnovy-organicheskoi-khimii-
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 8 6490554/ predmet-organicheskoi-
M. bytieposa khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217
Hroro mo pazueny 8
Pasnen 2. YraeBonopoabt
Alknacc:
[IpelenbHbie YrIeBOIOPOME — aTKaHbI https://www.yaklass.ru/p/himija/10-
2.1 ’ 5 klass/uglevodorody-
HHITOATRATRT 6579439/alkany-metan-i-ego-
gomologi-6579437
Aknacc:
HemnpenensHbie yriieBoI0pOIb: aJKEeHbI Mperf vy assL fpfnmlla L
2.2 ’ 14 1 klass/uglevodorody-
AJIKATTHCHEI, ATTKHHET 6579439/alkany-izomeriia-
nomenklatura-6890484
Alknacc:
2.3 ApomatudecKkue yriieBoA0pO/Ibl (apeHbl) 8 https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-



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://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/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-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-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484

benzol-i-ego-gomologi-6912879

2.4

[TpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB

U UX nepepadoTKa

flknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/uglevodorody-v-prirode-
6917422

2.5

I'anor CHIIPOU3BOAHBIC YIJICBOAOPOA0B

Aknacc:
https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-

6579439/predelnye-nepredelnye-i-

aromaticheskie-uglevodorody-
6892051

Hroro no pasaciny

35

Pasnen 3. Kuciopoacoaep:xammue oprannyeckue

COCIMHCHUA

3.1

Cnouptel. Genon

11

Arknacc:
https://www.yaklass.ru/p/himija/10-

klass/spirty-fenoly-

6580873 /nasyshchennye-
odnoatomnye-spirty-metanol-
etanol-6569756

3.2

KapOoHunbHBIE COETMHEHUS: aTbIETH IbI

U KeToHbI. KapOOHOBBIE KHCIOTHI.
Crnoxusle 3¢upsl. Kupbl

21

Arknacc:
https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-
kisloty-6780279/aldegidy-i-ketony-
6777547

3.3

VYraeBosl

Axknacc:



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547

https://www.yaklass.ru/p/himija/10-

klass/uglevody-prirodnye-

soedineniia-6835083/klassifikatciia-

uglevodov-6828518

Uroro no pazgeny

41

Pa3znea 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

Aknacc:
https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-

4.1 AwmuHbl. AMUHOKKCIIOTEL. belku 12 . )
soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-6585751

Hroro no pazgeny 12

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS
Axknacc:
https://www.yaklass.ru/p/himija/10-

51 B 5 klass/vysokomolekuliarnye-

. BICOKOMOJIEKYIISIPHEIE COSTUHEHUSI
yAp 8 soedineniia-vms-6880782/osnovnye-
poniatiia-vms-reaktcii-polimerizatcii-
i-polikondensatcii-6880783
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

C - . Axknacc:
TpoeHue aroma. Ilepuoguyeckuii -
P proa https://www.yaklass.ru/p/himija/11-
3akoH u [lepuoanueckas cucrema o
1.1 9 klass/osnovnye-poniatiia-i-zakony-
XUMHYECKHUX 31eMeHTOB /JI. . L ]
khimii-6931691/sovremennaia-
Menneneesa
model-stroeniia-atoma-6936621
Aknacc:
https://www.yaklass.ru/p/himija/11-
19 CtpoeHue BelecTna. 1 1 klass/khimicheskaia-sviaz-i-stroenie-

' MHoroo6pasue BeniecTn veshchestva-6927604/elektronnaia-
priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170
Arknacc:
https://www.yaklass.ru/p/himija/11-

1.3 XUMHYECKUE PEAKIUU 19 1 3 klass/khimicheskaia-kinetika-
6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758

Hroro mo pazueny 39

Paszgen 2. Heopranuueckasi Xumusi
Axknacc:
https://www.yaklass.ru/p/himija/11-

2.1 Hemeramisl 31 1 3 s:// Y [o/ Ia/

klass/kharakteristika-nemetallov-
7269055/khimicheskie-elementy-



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268

nemetally-6852268

Axknacc:
https://www.yaklass.ru/p/himija/11-

2.2 Merauisl 23 klass/kharakteristika-metallov-
7200709/ metally-obshchie-svoistva-
metallov-7183914

Hroro no pazgeny o4
Pasznea 3. Xumus u :KU3HL
Axnacc:
https://www.yaklass.ru/p/himija/11-
MeToapl MO3HAHUSI B XUMHU. . L. L
3.1 X 9 klass/khimiia-i-zhizn-7285128/printcipy-
MIMPA | ACUSHD khimicheskogo-proizvodstva-7279412
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412

HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koaunue
CTBO
4acoB

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

HpeI[MCT 1 3HAYCHHC OpFaHquCKOﬁ XUMHH, IPCACTABICHUC O MHOI‘OO6pa3I/II/I
OpTaHUYCCKUX COE€IUHEHUI

Axknacc:
https://www.yaklass.ru/p/hi

mija/10-klass/osnovy-

organicheskoi-khimii-
6490554/predmet-
organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-
organiches -6447217/re-
953b4eeb-71d7-4e80-b40c-
5c481387ece8



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8

DJIEKTPOHHOE CTPOEHHE aToMa yriiepoaa (OCHOBHOE U BO30YXAEHHOE COCTOSHUSA).
BasieHTHBIE BO3MOKHOCTH aToMa yriepoJia

P3LL:
https://resh.edu.ru/subject/|
esson/6149/conspect/17038

7/

XuMHYecKas CBSI3b B OPraHUYECKUX CoeIMHEHUsIX. MexaHnu3mbl 00pa3oBaHUs
KOBAJICHTHOU CBSI3U, CIIOCOOBI pa3phiBa CBsI3ei

Arknacc:
https://www.yaklass.ru/p/

himija/10-klass/osnovy-

organicheskoi-khimii-
6490554/khimicheskaia-
sviaz-v-organicheskikh-
soedineniiakh-6482959

Teopus cTpoeHust opraHuveckux coenquuenuid A. M. bytiiepoBa

Aknacc:
https://www.yaklass.ru/p/
himija/10-klass/osnovy-
organicheskoi-khimii-
6490554/klassifikatciia-

organicheskikh-
veshchestv-6447504

Buast u3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DIEKTPOHHBIE 2(PEKTHI B
MOJIEKYJIaX OpPraHU4YEeCKUX COCIMHEHHUN

Axknacc:
https://www.yaklass.ru/p/

himija/10-klass/osnovy-

organicheskoi-khimii-
6490554/khimicheskaia-
sviaz-v-organicheskikh-
soedineniiakh-6482959

[IpencraBnenue o kmaccudukanuu u cucremarudeckas HomeHkinarypa (IUPAC)
OpPTaHHYECKUX BEIIECTB

Axknacc:
https://www.yaklass.ru/p/hi
mija/10-klass/osnovy-
organicheskoi-khimii-
6490554 /klassifikatciia-
organicheskikh-veshchestv-
6447504



https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
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
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
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Knaccudukanus peakiuii B OpraHM4eCKON XUMHUH

Cucremaruzanusa 1 0000IIIeHNE 3HAHUN 110 TEME

AJIKaHBI: TOMOJIOTUYECKHI Psill, 00mast popmyiia, HOMEHKIIATYpa U H30MEPHS,

Aknacc:
https://www.yaklass.ru/p/hi
mija/10-klass/uglevodorody-
6579439/alkany-metan-i-
ego-gomologi-6579437

https://www.yaklass.ru/p/hi
mija/10-klass/uglevodorody-

9 6579439/alkany-fizicheskie-i-
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI khimicheskie-svoistva-
poluchenie-i-primenenie-
6890485
P3LL:
https://resh.edu.ru/subject/I
esson/6151/start/149993/
10 ®Pusnyeckue 1 XUMUYECKUE CBOMCTBA AIKAaHOB
11 Haxoxnenue ankanos B npupoje. CrnocoObl MOTy4eHNs U TPUMEHEHNE aJIKaHOB LLOK: https://educont.ru/
12 Huknoankansl: o0mast popmyna, HOMEHKIATYpa U U30MepHUs, 0COOEHHOCTH CTPOEHUS U
XUMHYECKHUX CBOMCTB, CIOCOOBI OTyYEHUS U IPUMEHEHHE
Pemenne pacu€THbIX 3a7a4 Ha OINpeieTICHIE MOJIEKYISIPHON (DOPMYJIbI OPTraHUYECKOTO
13 BELIECTBA [10 MACCOBBIM JIOJISIM aTOMOB JIEMEHTOB, BXOZSIINX B €70 COCTAB.
Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 TeMe
Aknacc:
https://www.yaklass.ru/p/hi
AJIKEHBI: TOMOJIOTHYECKHIA psijl, 001Iast popMyIia, HOMEHKIATYPA, JEKTPOHHOE U mija/10-klass/uglevodorody-
14 6579439/alkeny-etilen-i-ego-

MMPOCTPAHCTBEHHOC CTPOCHUC MOJICKYIL. CTp}IKTypHaH 1 OUC-TPaHC-U30MEPU aJIKCHOB

gomologi-6898889

PoLW:
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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
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https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://educont.ru/
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889

https://resh.edu.ru/subject/I
esson/5412/start/212563/

Axknacc:
https://www.yaklass.ru/p/hi
mija/10-klass/uglevodorody-

15 dusnyeckre 1 XMMHYECKHE CBOICTBA ankeHoB. [IpaBuiao MapKkoBHUKOBA 6579439/alkeny-fizicheskie-i-
khimicheskie-svoistva-
6892975
Aknacc:
https://www.yaklass.ru/p/
himija/10-

16 CriocoOb! nostyyeHust 1 NpUMEHEHNE aJIKEHOB klass/uglevodorody-
6579439/alkeny-
poluchenie-i-primenenie-
6895074

17 [IpaxkTuueckas padora Ne 1 o teme "[lonydenue sTuiieHa U U3y4yeHHe €ro cBOicTB"

18 Pentenne pacuéTHbIX 3aa4 Ha ONpeeieHne MOJIEKYIIpHON (POpMYIIbl OPraHUYECKOTO

BEILECTBA
Alknacc:
https://www.yaklass.ru/p/

19 AJKanueHsbl: CONpPsHKEHHbBIE, U30JIMPOBAaHHbBIE, KyMYIHpoBaHHbIE. OCOOEHHOCTH himija/10-

JJIEKTPOHHOI'O CTPOCHUS klass/uglevodorody-
6579439/alkadieny-
6899278
20 XUMHUYECKUE CBOWCTBA COMPSKEHHBIX JTUECHOB
21 Crioco0bI nostyueHus 1 NpUMEHEHHE allKaHeHOB
Aknacc:
99 AJKWHBI: TOMOJIOTUYECKHH psaJl, oOmmias hopmysa, HOMEHKIIATypa, DJIEKTPOHHOE 1 https://www.yaklass.ru/p/hi

MMPOCTPAHCTBECHHOC CTPOCHUC MOJICKYII, (I)I/I3I/I‘-ICCKI/IC CBOMCTBA

mija/10-klass/uglevodorody-
6579439/alkiny-atcetilen-i-



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
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://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
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://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969

ego-gomologi-6892969

Arknacc:
https://www.yaklass.ru/p/hi
mija/10-klass/uglevodorody-

23 XHUMHYECKHUE CBOMCTBA AJIKUHOB 6579439/alkiny-svoistva-
poluchenie-primenenie-
6899279
24 KauecTBeHHbIE peakiiuu Ha TPOUHYIO CBSI3b
25 CriocoObI nostyyeHust 1 NPUMEHEHNE aJIKUHOB
Axnacc:
https://www.yaklass.ru/p/hi
mija/10-klass/uglevodorody-
26 P . N . 6579439/alkiny-svoistva-
eIICHUE 3a]]a4: PacuéThl [0 YPABHEHUIO XUMUYECKOU PeaKIuu poluchenie-primenenie-
6899279/tv-66d08620-9487-
4081-8875-6e6c5d935807
27 Cucremaruzanusa 1 0000II[eHIE 3HAHUN 10 TEME
Axknacc:
https://www.yaklass.ru/p/hi
mija/10-klass/uglevodorody-
6579439/areny-benzol-i-ego-
28 ApeHbI: TOMOJIOTHYECKHii psj, 00mmas GopMylia, HOMEHKIATypa. DIEKTPOHHOE U gomologi-6912879
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI OCH30J1a ¥ TOIY0JIa, MX (DU3HMIECKHUE CBOMCTBA PSLL:
https://resh.edu.ru/subjec
t/lesson/4775/start/15049
4/
29 XUMHYEeCKHE CBOWCTBA aPEHOB: PEAKIIMH 3aMelleHuUs
30 XVWMHYECKHE CBOWCTBA aPCHOB: PEAKITUH IPUCOCTUHEHUS, OKHCIICHHE TOMOJIOTOB Aknacc:

https://www.yaklass.ru/p/hi
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/tv-66d08620-9487-4081-8875-6e6c5d935807
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/tv-66d08620-9487-4081-8875-6e6c5d935807
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/tv-66d08620-9487-4081-8875-6e6c5d935807
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://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://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880

OeHsoia

mija/10-klass/uglevodorody-
6579439/areny-svoistva-
poluchenie-i-primenenie-
6912880

31 Oco0eHHOCTH XMMHYECKHUX CBOMCTB CTUPOJIA
32 Pemenue pacuéTHBIX 337249 Ha ONPEICICHIE MOJICKYISIPHON (hOPMYITBI OPTaHUIECKOTO
BEIIECTBA
33 CriocoObI mostyueHust 1 IpUMEHEHNE apEeHOB
Axknacc:
https://www.yaklass.ru/p/
himija/10-
34 r klass/uglevodorody-
€HETUYECKASA CBSI3b MEX a3JIMYHBIMH KJIACCAMU YIJIEBOLOPOIOB
Ay P yr ALOpoaL 6579439/predelnye-
aromaticheskie-
uglevodorody-6892051
35 Pacuétel o ypaBHEHUAM XUMHUECKUX peakiuid. CuctemaTusaius u 00001IeHne 3HaHu i LIOK: https://educont.ru/
10 TEME
Axknacc:
https://www.yaklass.ru/p/hi
mija/10-klass/uglevodorody-
6579439/uglevodorody-v-
. rirode-6917422
36 [Ipupoanstii raz. IlonyTHble HEPTAHBIE ra3bl .
P3LL:
https://resh.edu.ru/subject/I
esson/6148/start/170461/
37 KamenHbI# yrosib ¥ NpoIyKThl €ro nepepadboTku
38 Hedts 1 ciocoOwr e€ nepepadotku. [IpuMeHeHne poIyKTOB TIepepadoTKu HedTh
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https://educont.ru/
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

39

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMHU YTJIEBOJIOPOIOB

40

["ajoreHonpou3BOIHBIE YTIICBOJOPOOB: MIEKTPOHHOE CTPOCHUE; PEaKIMK 3aMEIIECHHS
rajoreHa

41

JelicTBue menodeit Ha TaJloOreHNnpor3BoOIHbIE. B3auMoielicTBUE TUrajJoreHAIKaHOB C
MarHueM U [MUHKOM

42

Cucremaru3zanus u 00001IeHNe 3HaHUH 110 pasaeny "YriieBo1oposr"

AKknacc:
https://www.yaklass.ru/p/
himija/10-
klass/uglevodorody-
6579439/uglevodorody-v-
prirode-6917422/tv-
20392352-ce2d-4006-
aael-92332d6f00d4

43

KonTpoapHas padora o Teme "YriaeBoaopoas"”

44

HpeZ[eJ'ILHLIe OOAHOATOMHBIC CTIMPTBI: TOMOJIOT WIECKUI pAan, O6H_Iaﬂ (I)OpMy.TIa, CTPOCHUC
MOJICKYJI, UBOMCPUS, HOMCHKJIATYpa, KHaCCI/I(bI/IKaLII/IH, (I)I/I3I/I"ICCKI/IC CBOMCTBA

Aknacc:
https://www.yaklass.ru/p/hi

mija/10-klass/spirty-fenoly-

6580873/nasyshchennye-

odnoatomnye-spirty-

metanol-etanol-6569756

P3LL:
https://resh.edu.ru/subject/I

esson/4769/start/150550/

45

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX OAHOATOMHBIX CIIMPTOB

Arknacc:
https://www.yaklass.ru/p/hi

mija/10-klass/spirty-fenoly-

6580873 /svoistva-

poluchenie-i-primenenie-
nasyshchennykh-
odnoatomnykh-spirtov-
6579666
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666

46

CrniocoOblI MoTy4eHus U IPUMEHEHNE OJJHOATOMHBIX CIIUPTOB

[TpocThie a¢upbl: HOMEHKIIATypa U U30MEPHSsi, 0COOEHHOCTU (PU3MUECKUX U XUMHUYECKHUX

47 =
CBOMCTB
Axknacc:
https://www.yaklass.ru/p/
himija/10-klass/spirty-
MHOT0aTOMHBIE CITUPTHI: STHJICHTJIMKOJIb U TIMIEPUH, UX (U3UYECKUE U XUMHICCKUE
48 N fenoly-
CBOIiCTBa
6580873/mnogoatomnye-
spirty-etilenglikol-glitcerin-
6582929
49 Crioco0sbI MOTy9eHUs ¥ IPUMEHEHNE MHOTOATOMHBIX CITHPTOB
Aknacc:
https://www.yaklass.ru/p/hi
mija/10-klass/spirty-fenoly-
6580873/aromaticheskie-
. spirty-fenol-6584218
50 ®DeHoI: CTPOEHHE MOJIEKYIIbI, pu3ndeckue cBoricTBa. TokcHYHOCTD (heHoa
P3LL:
https://resh.edu.ru/subject/I
esson/5727/start/150577/
Arknacc:
https://www.yaklass.ru/p/hi
51 X o mija/10-klass/spirty-fenoly-
MMUYECKHE CBOMCTBA eHoIa 6580873 /uglevodorody-
spirty-i-fenoly-6582713
52 Crioco6bI nostyueHus ¥ IpuMeHeHne GeHona
53 [IpaxkTuueckas padora Ne 2. Perenue skcriepuMeHTaIbHBIX 331a4 110 Teme "CrupThl U
benonsr"
54 Cucremaruzanusa U 0000IIeHNE 3HAHUN 10 TEME



https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/uglevodorody-spirty-i-fenoly-6582713
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/uglevodorody-spirty-i-fenoly-6582713
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/uglevodorody-spirty-i-fenoly-6582713
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/uglevodorody-spirty-i-fenoly-6582713

55

ANBIErupl ¥ KETOHBI: 3JICKTPOHHOE CTPOCHHE KapOOHUIIBHOM IPYIIIbI; TOMOJIOTUYECKHE
psabl, obmias popMyna, U30Mepusi 1 HOMEHKIIATypa

AKnacc:
https://www.yaklass.ru/p/hi
mija/10-klass/aldegidy-
ketony-karbonovye-kisloty-
6780279/aldegidy-i-ketony-
6777547

P3LLU:
https://resh.edu.ru/subject/I
esson/4776/start/150604/

56

AJ'IBI[@FI/II[BI 1 KCTOHBI: (1)I/ISI/I‘ICCKI/IG CBOﬁCTBa; pe€aKuuu IMpUuCOCANHCHUA

fAknacc:
https://www.yaklass.ru/p/
himija/10-klass/aldegidy-
ketony-karbonovye-
kisloty-6780279/metanal-
i-etanal-svoistva-

poluchenie-primenenie-
6785616

57

PeaKHI/II/I OKHCJICHHA U KaUCCTBCHHBIC PCAKIINHN aJIbACTUI0B 1 KETOHOB

58

Crioco0bI TTOTy4eHUs aTbACTHU/IOB U KETOHOB

59

OJIHOOCHOBHI)IG IpCaACIIbHBIC Kap6OHOBI>I€ KHUCJIOTHI, 0COOEHHOCTH CTPOCHUA UX MOJICKYJI

Aknacc:
https://www.yaklass.ru/p/
himija/10-klass/aldegidy-
ketony-karbonovye-
kisloty-
6780279/karbonovye-
kisloty-karboksilnaia-
gruppa-6795067

60

I/I30Mep1/1;1 U HOMCHKJIATypa Kap6OHOBBIX KHUCJIOT, UX (1)I/I3I/I‘-IeCKI/IC CBOMCTBa

61

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX OTHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

Arknacc:
https://www.yaklass.ru/p/



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549

himija/10-klass/aldegidy-
ketony-karbonovye-

kisloty-6780279/svoistva-
poluchenie-i-primenenie-

nasyshchennykh-

odnoosnhovnykh-
karbonovy -6777549

62

Oco0eHHOCTH CBOICTB MypaBbHUHON KUCIOTHI. MHOr0oOpasne KapOOHOBBIX KHCIOT

63

OCOOEHHOCTH CBOWCTB: HETIPEICIBHBIX H aPOMAaTUYECKIX KapOOHOBBIX, TUKAPOOHOBHIX,
THJIPOKCUKAPOOHOBBIX KUCIOT. [IpecTaBUTeNH BRICIINX KAPOOHOBBIX KUCIOT

Aknacc:
https://www.yaklass.ru/p/
himija/10-klass/aldegidy-
ketony-karbonovye-
kisloty-
6780279/uglevodorody-
spirty-aldegidy-
karbonovye-kisloty-
6780277

64

Ilonsarue o IMPOU3BOAHBIX Kap6OHOBBIX KHUCJIOT

Aknacc:
https://www.yaklass.ru/p/
himija/10-klass/aldegidy-
ketony-karbonovye-
kisloty-
6780279/uglevodorody-
spirty-aldegidy-
karbonovye-kisloty-
6780277 /tv-ee4a59e8-
3627-4147-ac3d-
8f40a88d158e

65

Crioco0sI ToTy4YeHus: ¥ TPUMEHEHNE KapOOHOBBIX KUCTIOT

66

CrnoxHbIe 3(DUPBI: TOMOJIOTHYECKUH PsiJT, oO1Iast popmyrna, H30MepHsi © HOMEHKJIATypa



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
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OuznyecKkue 1 XUMUIECKHe CBONCTBA 2PUPOB

Pemenne pacu€THbIX 3a7a4: IO YPaBHEHUIO XUMUYECKON pPEaKIIMH, Ha ONpe/ieJICHHe

68 .
MOJIEKYJIIPHOHM (hOPMYJIIbI OPraHUYECKOTO BEIeCTBA
69 [Tpaktrueckas padora Ne 3. Pemnenne skcnepuMeHTaIBHBIX 3a1a4 1o TeMe "KapOboHoBbie
KUCJIOTHI. CiioxHBIE dpuphr"
70 JKupsr: ctpoenue, Gpu3nMvecKue 1 XUMHUYECKUE CBOMCTBA (THIPOJIN3)
Aknacc:
https://www.yaklass.ru/p/hi
mija/10-klass/slozhnye-efiry-
i-zhiry-6850158/zhiry-
71 OCco0CHHOCTH CBOMCTB JKMPOB, COJICPIKAIIUX OCTATKU HEMPEACIbHBIX JKHPHBIX KUCIIOT. 6849681
JKups! B ipupone PILL:
https://resh.edu.ru/subjec
t/lesson/5952/start/15063
1/
79 Mpbuta Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X Motolee faeicraue. [lonarue o
cuHTeTHYecKux Moroiux cpeactrax (CMC)
73 I'eneTnyeckas cBsI3b yIriieBOJOPOJAOB M KUCIOPOACOACPKAIIUX OPTraHUYECKUX BEIIECTB
74 Pacuérel no ypaBHEHUSIM XUMHUYECKUX PEAKLIUN
75 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME
Aknacc:
https://www.yaklass.ru/p/hi
mija/10-klass/uglevody-
prirodnye-soedineniia-
O6mias XxapakTepUCTHKA YIJIEBOI0B U KIacCH(HKaLKs YIIIeBOAOB (MOHO-, U- K 6835083/klassifikatciia-
76 uglevodov-6828518

HOJ'II/ICB.XapI/II[BI)

PaLW:
https://resh.edu.ru/subjec
t/lesson/6150/start/15068



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

77 Monocaxapusl: pu3nyecKre CBOWCTBA U HAXO0XKICHHUE B IIPUPOJIC
78 [IpumeHeHue riaoKo3bl, €€ 3HaYCeHUE B )KU3HEICSITEIIbHOCTH OpraHu3Ma
79 Jucaxapunpl: caxapo3a, MaJIbTO3a U JakTo3a. HaxoxxaeHue B mpupojie 1 IpUMEHEHUE
JIUCAaXapuJioB
80 [Tonucaxapuapl: CTpOCHUE MAKPOMOJIEKYJI, (U3HUECKUE M XUMUUECKHE CBOMCTRA,
MIPUMEHEHHUE
81 [TonsiTrie 06 NCKYCCTBEHHBIX BOJIOKHAX
82 Pemienne pacueTHbIX 3aJ1a4 Ha ONPEACIICHUE JOJIM BBIX0/1a IPOJAYKTA PEAKLIMU OT
TEOPETUYECKH BO3MOYKHOTO
83 CucremaTtu3zanus u 0000IIeHHE 3HAHUI TT0 pa3eny
84 KoHTtponbHas padora mo teme "Kuciaopoacoaepkamuye opraHnueckue coeTuHeHns"
Aknacc:
https://www.yaklass.ru/p/
himija/10-
klass/azotsoderzhashchie-
85 AMUHBIL: KTaccuuKaims, CTpPOCHUE MOJIEKYJ, o01ast opmysa, H30Mepus, dinenit
soedineniia-
HOMEHKJIaTypa U (hpU3NYECKUE CBOMCTBA .

P b 6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-
6585751

Axknacc:
https://www.yaklass.ru/p/hi
mija/10-

86 X . klass/azotsoderzhashchie-

UMUYECKHE CBOMCTBA aM(PaTUIECKUX aMUHOB soedineniia-

6852270/aromaticheskie-
aminy-anilin-6851421

87 AHUJIVH: CTPOCHUE aHWIIMHA, 0COOEHHOCTH XMMHUYECKUX CBOWCTB aHUIMHA



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421

88

CriocoOBbl IMOJIYYCHHA U MPUMEHCHUEC aJ'II/I(baTI/I‘IeCKI/IX adMHHOB

AMMHOKHCIIOTHI: HOMCHKJIaTypa U U30MECpPUs, (bI/IBI/I‘ICCKI/Ie CBOMCTBA. OT,I[GJ'II)HBIC

Aknacc:
https://www.yaklass.ru/p/hi
mija/10-
klass/azotsoderzhashchie-
soedineniia-
6852270/aminokisloty-

89 amfoternye-soedineniia-
MPEACTABUTENH 0-AMUHOKHUCIIOT 6853801
P3LL:
https://resh.edu.ru/subject/I
esson/4743/start/150742/
90 XVMHYECKUE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAUEHUE AMUHOKUCIIOT.
CuHTe3 U TMIpOIN3 NENTHI0B
Aknacc:
https://www.yaklass.ru/p/hi
mija/10-
klass/azotsoderzhashchie-
91 benku kak npupoHbIe TOTUMEPDI; CTPYKTYPBI OEJIKOB P—
soedineniia-
6852270/nukleinovye-
kisloty-dnk-rnk-5970859
92 XUMHYECKHE CBOWCTBA OEJIKOB
P3LL:
93 A3oTcozeprkale reTepouKINIecKie coenHeHus. HykenHoBbIe KUCIOThL: COCTAB, https://resh.edu.ru/subject/I
CTpOEHHE U GHOJNOTHYECKas POITb esson/6296/start/212589/
94 [TpakTiueckas padota Ne 4. Pemienne skcriepuMeHTANbHBIX 3a1a4 [0 TeEMe
"A30TcoepKalue OpraHnyecKne CoequHeHns"
95 [TpakTrueckast padorta Ne 5. Pemienue skciepuMeHTaNbHBIX 33124 [0 TEME
"Pacmio3zHaBaHue OpraHUYeCcKuX COeAMHEHUN"
96 KonTponbHas padoTa 1mo Teme "A30TcoepKaiiue OpraHndecKue COeTUHEHUS "



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/

AKnacc:
https://www.yaklass.ru/p/hi
mija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-

6880782 /osnovnye-
97 OCHOBHBIE TOHATHUSI XUMUU BHICOKOMOJIEKYJISIPHBIX COCIMHEHUM U METObI UX CUHTE3a 1 poniatiia-vms-reaktcii-
—II0JMMEPU3aLMA U ITOJUKOHIEHC AL polimerizatcii-i-
polikondensatcii-6880783
P3LL:
https://resh.edu.ru/subject/I
esson/6095/start/150823/
98 [Tnactmaccel. YTunu3zanus u nepepadoTKa IIacTKa
99 DnacToMepsl: HATypaIbHbIM CHHTETUYECKHE Kaydyku. Pesuna 1
Axknacc:
https://www.yaklass.ru/p/hi
mija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-
6880782 /klassifikatciia-i-
100 BonoxkHa: HatypalibHbIE, UCKYCCTBEHHbIE, CHHTeTHYeCKHE. [Tlonnmeps! cienuaibHOro 1 prakticheskoe-ispolzovanie-
Ha3HAYCHHS volokon-6874540
PaLW:
https://resh.edu.ru/subject/I
esson/4823/start/150933/
101 [IpakTuueckas padora Ne 6. PemeHne skciepuMeHTANBHBIX 337124 [0 TeMe 1
"Pacrio3HaBaHue IUIACTMACC U BOJIOKOH"
102 O06o001IeHre U cucTeMaTU3alns U3YYeHHOTO MaTepraa o TeMe 1
"BbicOKOMOIEKYIISIpHBIE COETUHEHUS "
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4823/start/150933/

11 KJIACC

Ne
/ Tema ypoka KosmuecTBo | JiiekTpoHHBbIEe LU poOBbIE
wn 4acoB o0pa3oBaTe/ibHbIE PeCypChl
Axknacc:
https://www.yaklass.ru/p/himija/11-
1 AtoM. CocTaB aTOMHBIX sjiep. XUMUYECKUN 3eMeHT. M30Tombl 1 klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/sovremennaia-
model-stroeniia-atoma-6936621
2 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIa
Knaccudukanus XuMUYIECKUX 3I€MEHTOB (s-, P-, d-, f-a11eMeHThI)
4 Pacnpenenenue 351eKTPOHOB 110 ATOMHBIM OpOUTAIISIM
5 DNEKTPOHHBIE KOH(UTYpAITUN aTOMOB 3JICMCHTOB B OCHOBHOM H 1
BO30YKIEHHOM COCTOSIHUH
6 DIeKTPOHHBIE KOHPUTYpAIUUA HOHOB. DJIEKTPOOTPHUIATEHHOCTD 1
Arknacc:
https://www.yaklass.ru/p/himija/8-
Ilepuoanueckuii 3akoH u [lepruoanueckas cucTeMa XUMUYECKUX klass/periodicheskii-zakon-i-
7 anemenToB J[. . MenneneeBa, CBsA3b C COBPEMEHHON TEOPUEN 1 stroenie-atomov-
CTPOCHHUS aTOMOB 163960/periodicheskaia-tablitca-i-
zakonomernosti-izmeneniia-svoistv-
khimicheski -174105
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKHUX AJIIEMEHTOB U
8 00pa3yeMbIX UMH MTPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIaM U 1
nepuoiaM
9 CucreMaruzaiys 1 0000IeHNe 3HAHUHI 110 TEME
10 Buasl xumndeckoit cBsi3u. MexaHu3mMbl 00pa30BaHMs KOBaJIEHTHON Arnacc:



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105

CBiA3U. BOILOpOI[Haﬂ CBA3b. Me)KMOJ'IeKy.]'IﬂpHLIC B3aHMOHeﬁCTBHﬂ

https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-6927604/elektronnaia-
priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170

BaneHTHOCTE ¥ BaJICHTHBIC BO3MOXKHOCTH aTOMOB. CBSI3b

1 3JIEKTPOHHON CTPYKTYPhI MOJIEKYJI C UX T€OMETPUYECKUM CTPOECHUEM
12 [IpencraBiaeHus: 0 KOMIUIEKCHBIX CO€AMHEHUSAX: COCTaB U
HOMEHKJIaTypa
13 BemiectBa MOEKyISIpHOTO U HEMOJIEKYJIIPHOTO CTpOeHUs. THIIbI
KPHUCTAJNINYECKUX PELIETOK U CBOMCTBA BEIIECTB
14 [TonsiTue o nucnepcHbIX cucreMax. IIpeacraBnenne o0 KOJUIOMAHBIX
pacTBopax
15 HcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U HEHACHIILICHHbIE,
pactBopuMocTh. Kpucramnoruapats
Aknacc:
https://www.yaklass.ru/p/himija/8-
klass/rastvory-58606/vychisleniia-
16 CrniocoObl BbIpayKe€HUSI KOHIIEHTPAIUU pacTBOPOB i i i
sviazannye-s-prigotovleniem-
rastvorov-s-zadannoi-massovoi-d -
229575
17 Pemenue 3a1au ¢ ncnosib30BaHUEM MOHATHH ""MaccoBasi A0S
pacTBOpEHHOrO BeniecTa", "MoJIIpHas KOHIIEHTparus'"
18 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
19 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 TeMe
20 KontponbHas padora no Temam "Ctpoenue atoma. [leproanueckuii

3aKOH U HepI/IOI[I/I‘-ICCKaSI CHUCTEMA XUMHUYCCKHUX 3JICMCHTOB I[ n.



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-zadannoi-massovoi-d_-229575
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-zadannoi-massovoi-d_-229575
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-zadannoi-massovoi-d_-229575
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-zadannoi-massovoi-d_-229575
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-zadannoi-massovoi-d_-229575

Menneneera', "CtpoeHue BemecTBa. MHOrooopasue BemecTB"

Knaccudukanus XuMU4ecKruX peakiyii B HEOPraHMIECKOU U

AKnacc:
https://www.yaklass.ru/p/himija/9-
klass/klassifikatciia-khimicheskikh-

21 OpraHUYECKON XUMUHU. 3aKOH COXPAHEHHS MacChl BEILIECTB; 3aKOH reaktcii-i-zakonomernosti-ikh-
COXPAHEHUS U MPEBPALIEHUS SHEPTUU IPU XUMHUYECKUX PEAKIUAX protekaniia-212242/klassifikatciia-
khimicheskikh-reaktcii-po-chislu-i-
sostavu-vstupivshikh- -212243
Aknacc:
https://www.yaklass.ru/p/himija/9-
. klass/klassifikatciia-khimicheskikh-
99 TernoBbie 3 GeKTh XUMUYECKHUX peakiuid. TepMoxuMudeckue reaktcii-i-zakonomernosti-ikh-
YpaBHCHUA .. . ..
protekaniia-212242/klassifikatciia-
khimicheskikh-reaktcii-po-
teplovomu-effektu-228606
93 Boruncnenus o ypaBHEHUSIM XUMHUECKHUX PEaKIUid U
TEPMOXUMHUYCCKHM YPAaBHCHUSIM
Aknacc:
https://www.yaklass.ru/p/himija/9-
klass/klassifikatciia-khimicheskikh-
CKopOoCTh XMMHUECKOH peakinu, €€ 3aBUCUMOCTD OT Pa3IMUHbIX . .
24 reaktcii-i-zakonomernosti-ikh-
dakropoB. Katanus u karaan3aTopsl -
protekaniia-212242/skorost-
protekaniia-khimicheskoi-reaktcii-
katalizatory-287186
25 ['omoreHHbIe ¥ reTepOTeHHBIE PEAKITUN
26 [MpakTudeckas padora Ne 1 mo Teme "BiusHue pa3muvHbIX (HaKTOPOB

Ha CKOPOCTh XUMHUUYECKOW peakiun"
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https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606
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https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186
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https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186

27 OOparuMbie 1 HEOOpAaTUMBIE PEAKIIUA. XUMHUECKOE PaBHOBECHE 1
28 ITpakTrueckas padota Ne 2 o teme "BiusHue pa3inyHbiX (haKTOPOB 1
HAa MOJI0KEHUE XUMUYECKOTO paBHOBECHS "
Aknacc:
https://www.yaklass.ru/p/himija/8-
29 DnexTponauTrdeckas auccoruanus. CUIbHbBIE U c1a0ble 1 klass/rastvory-
AMEeKTPoJUThI. CTENneHb JUCCOLHAIITN 58606/elektroliticheskaia-
dissotciatciia-kislot-osnovanii-i-solei-
102805
30 Honnoe npoussenenue Bojsl. Cpeaa BOIHBIX pAaCTBOPOB. 1
Bonoponusriii nokaszarens (pH) pactBopa
Aknacc:
31 ['uapoaus coneit. Peakiyu, mpoTeKarome B pacTBOPax 1 https://www.yaklass.ru/p/himija/8-
AIEKTPOJIUTOB klass/rastvory-58606/sreda-
rastvorov-indikatory-108392
32 [IpakTuueckas pa6ora Ne 3 no Teme "XumMuueckue peakuu B 1
pacTBopax 3JIeKTPOJIUTOB"
Aknacc:
https://www.yaklass.ru/p/himija/9-
33 OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiny. Baxueilme 1 klass/klassifikatciia-khimicheskikh-
OKMCJIUTEIU U BOCCTAHOBUTEIHU reaktcii-i-zakonomernosti-ikh-
protekaniia-212242/klassifikatciia-
khimicheskikh-reaktcii-ovr-287184
34 Mertop 37eKTpOHHOTO (3JIEKTOHHO-HOHHOTO0) OajaHca 1
35 DIIEKTPOJIN3 PACTBOPOB U PACTIABOB BEIIECTB 1
36 Pemenue 3a1a4 pa3nuyHBIX THIIOB 1
37 Pemenne 3a1a4d pa3nu4HbIX TUIOB 1



https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektroliticheskaia-dissotciatciia-kislot-osnovanii-i-solei-102805
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https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektroliticheskaia-dissotciatciia-kislot-osnovanii-i-solei-102805
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektroliticheskaia-dissotciatciia-kislot-osnovanii-i-solei-102805
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/sreda-rastvorov-indikatory-108392
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/sreda-rastvorov-indikatory-108392
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/sreda-rastvorov-indikatory-108392
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184

CucreMmarusanus 1 00001eHre 3HaHUI 110 TeMe " XUMHYecKue

38 "
peaxkiuu
39 KoHTposbHast pabota mo teme "XuMHUYECKHue peakiuu"
[Tonoxxenue HemeTauioB B [lepuoauyeckoil cucTeMe XUMHUYECKHUX
40 anemenToB JI. . MenaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB.
®du3nyecKre CBOMCTBA HEMETAIIIIOB
Aknacc:
a1 ANoTpOnUs HEMETAIUIOB (Ha IpUMepe KUCIopoa, cepbl, hochopa u https://www.yaklass.ru/p/himija/9-
yriepoja) klass/khimiia-nemetallov-
157456/svoistva-vodoroda-157457
42 Bonopon: nomyuenue, puandeckue u XUMHUIECKHE CBOMCTBA.
[ 79119)% 0031
Aknacc:
https://www.yaklass.ru/p/himija/9-
43 ["anoreHpl: HaXOXKICHHUE B npnpi)z[e, CIocoObI OTYYECHHS, lass/khimiia-nemetallov-
dbuznyecKkrue 1 XUMUIECKHE CBONCTBA )
157456/galogeny-khlor-i-ego-
soedineniia-161110
44 l'anorenoBomopoasl. Baxuelime KucIopoacoaepxamnme
COCTMHEHUS TaJIOTEHOB
45 JlaGopaTopHbie ¥ TPOMBITINIEHHBIE CITOCOOBI MTOTYUYEHUSI TaJIOTEHOB.
[IprMeHeHne rajnoreHoB U X COEAUHEHUN
46 [IpakTuueckas pabora Ne 4. PemieHne skciepuMeHTaNbHBIX 3a/1a4 10
teme ""anmorenst”
Aknacc:
Kucnopon: nabopatopHblie U TPOMBIIITICHHBIE CTIOCOOBI MTOTYYCHHSI, https://www.vaklass.ru/p/himiia/o-
47 ¢usnueckue U xumMuyeckue cBoiictra. O30H. [Ipumenenue

KHCJIOpOJa U 0O30Ha

klass/khimiia-nemetallov-

157456/voda-159651



https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/voda-159651
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/voda-159651
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/voda-159651

48

OKcuIbl ¥ IEPOKCHIBI

49 Pemenue 3aay pa3nuaHbIX TUIIOB
Aknacc:
c 6 0 https://www.yaklass.ru/p/himija/9-
epa: HaxOXKJACHUE B MPHUPOJIC, CITOCOOBI MOTyueHUs, (PU3NIECKHE U .
50 p A N PHpOA i klass/khimiia-nemetallov-
XUMHUYECKHE CBOHCTBA . o
157456/sera-i-ee-soedineniia-
161314
51 CepoBoiopo1, CyabGUIBI
59 Kucnopoacoaepsxamue coeauneHus cepbl. OCOOEHHOCTH CBOMCTB
CEpPHOM KUCIIOTBI
53 [IpakTuueckas pabora Ne 5. PemeHune sKcriepuMeHTaIbHBIX 337a4 110
teme "Cepa u e€ coequneHus"
Aknacc:
https://www.yaklass.ru/p/himija/9-
54 A3or: HaxXOXXIACHUC B IPHUPOAC, CIIOCOOBI IMOJIYYCHMUA, (1)I/I3I/ILICCKI/I6 u klass/khimiia_nemetal|OV_157456/azot_
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTPHU/IbI i-ego-soedineniia-161796
55 Kucnopoacoaepxaiue coequnenus azora. OcoOEHHOCTH CBOMCTB
A30THOM KHUCIIOTHI
56 [Ipumenenue azota u ero coeuHEeHU. A30THbIE y100peHus
Aknacc:
https://www.yaklass.ru/p/himija/9-
®ocop: HaXOKIAEHHE B IPUPOJIE, CIIOCOODI TTOTyUEH s, PUIMUECKHE klass/khimiia-nemetallov-
o7 . 157456/fosfor-soedineniia-fosfora-
U xummuueckue cpoiicrsa. ®ocdunsl u pochun
163104
58 Oxkcunst hocdopa, pochopcoaepxamue kucnaotel. Comu GochopHoit

KHUCJIOTHI



https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314
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https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
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https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/fosfor-soedineniia-fosfora-163104

59 [Tpumenenue dpochopa u ero coequnenuii. ochopHeie y10OpeHUs 1
60 [TpakTuueckas padota Ne 6. Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 110 1
teme "A30T u dhochop u ux coenuHEeHHs"
Aknacc:
https://www.yaklass.ru/p/himija/9-
61 Yriepoa: HaxoXIeHUE B HpHpOer, QITOTPOITHBIE MOAM(PUKAIINY; 1 Klass/khimiia-nemetallov-
buznYeCcCKre 1 XUMUYECKHE CBOHCTBA, MPUMEHEHHE .
157456/uglerod-soedineniia-
ugleroda-163475
62 Oxkcua yrinepona(Il), oxcun yrinepona(IV), yronpHast kucioTa u e€ 1
COJH
63 Pemenne 3a1a4u pa3audHBIX THIIOB 1
Aknacc:
https://www.yaklass.ru/p/himija/9-
Kpemnwuii: HaxoxaeHue B IpUpoIe, CIIOCOObI MOTyICHHUS, klass/ khimiia—n.gmetalhlov—“ .
64 . 1 157456/kremnii-soedineniia-kremniia-
du3HYeCKre M XUMUIECCKIE CBOHCTBA 163625
65 Oxcun kpemuus(IV), kpeMHUEBast KMCI0TA, CUIUKATHI 1
66 [TpumeHneHue kpeMHUS U ero coenuHeHuit. CTeKII0, ero Moxy4eHue, 1
BU/JIBI CTEKJIA
67 Pemienue 3agau pa3nuyHbIX TUIIOB 1
68 Cucrematu3anus u o6o0mienue 3Hanuii mo reme "Hemeransr" 1
69 KonTtponbHas padora o teme "Hemerasmisr" 1
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKLIUs OUIHOOK 1
[Tonoxenne metannos B [lepuoanyeckoit cucteMe XUMUYECKUX Aknacc:
71 aneMeHTOB. OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB 1 https://www.yaklass.ru/p/himija/9-

MCTAJJIOB

klass/khimiia-metallov-



https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/uglerod-soedineniia-ugleroda-163475
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/uglerod-soedineniia-ugleroda-163475
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/uglerod-soedineniia-ugleroda-163475
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/uglerod-soedineniia-ugleroda-163475
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154

163805/metally-15154

OO6mue ¢puznueckre cBoMcTBa MeTauioB. [[pumMeHeHne MeTasioB B

72
OBITY ¥ TEXHHKE
73 CrmutaBel MeTasuioB. Koppo3us Meramios
74 Pemenune 3aay pa3nu4HbIX TUIIOB
75 DIIEKTPOXUMUYCCKUN Psijl HANPsDKEHUH MeTayioB. O01ue crocoObl
MOJTYYCHHUST METAJJIOB
06 N Aknacc:
asi XapaKTepUCTUKa MeTaIIoB 1A- bl [lepronnyeckoit i
B PAKTep rpyun Iz a https://www.yaklass.ru/p/himija/9-
CUCTEMBbI XHUMHUYECKUX JIEMEHTOB. HaTtpuii u kanwmii: moyrydaeHue, .
76 . klass/khimiia-metallov-
du3HYECKre M XUMUICCKIE CBOMCTBA, IPUMEHEHHUE IMPOCTHIX o
. 163805/shchelochnye-metally-i-ikh-
BEIICCTB U UX COCAMHCHUN —
soedineniia-163806
Aknacc:
O6mias xapaktepuctuka MeTaiuioB IIA-rpymmst ITepuoanueckoi https://www.yaklass.ru/p/himija/9-
CHCTEMBI XUMUYECKHX 3JIEMEHTOB. Maruuii ¥ Kajbluii: 1o1y4eHue, klass/khimiia-metallov-
" bu3HYeCcKre U XUMUIECKIE CBOMCTBA, PUMEHEHHUE IMPOCTHIX 163805/shchelochnozemelnye-
. - 1P p metally-i-ikh-soedineniia-186776
BEIICCTB U UX COCAMHCHUN
78 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHUS
Aknacc:
https://www.yaklass.ru/p/himija/9-
AJIOMUHWMIA: TIOJTy4eHue, PU3NIECKHE U XMMHYECKHE CBOMCTBA, klass/khimiia-metallov- o
79 DHMCHCHILE 163805/aliuminii-i-ego-soedineniia-
p 174793
80 AmboTepHbIe CBOMCTBA OKCH/IA U THIPOKCH/IA ATFOMUHHUS,
THIPOKCOKOMITIICKCHI ATFOMUHUS, MX TPUMEHEHUE
81 Pemenue 3a1a4 pa3TuIHBIX THIIOB



https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793

[TpakTrueckas padora Ne 7. Penienue skcriepuMeHTAIBHBIX 3314 110

82 " "
TeMe "MeTabl IJIaBHBIX MOATPYIIT
83 OO0m1as xapakTepuCTUKa METALIOB TOO0YHBIX ntoArpyr (b-rpyrmm)
[lepuoanueckoit CUCTEMbI XUMUYECKUX JIEMEHTOB
84 Ouznyeckue U XMMUYECKHE CBOMCTBA XpOMa U €ro COSAMHEHUIM, UX
pUMEHEHHE
85 Baxneiimne coenuHenus mapranua. [lepmanranar kanus, ero
OKHUCJIUTEJIbHBIC CBOMCTBA
Aknacc:
https://www.yaklass.ru/p/himija/9-
®Pu3nyecKue 1 XUMUYECKUE CBOMCTBA XKeJle3a U €r0 COCINHECHM. o
86 klass/khimiia-metallov-
[Tomyyenne U mpUMEHEHHUE CIUTABOB JKee3a ) L
163805/zhelezo-i-ego-soedineniia-
200280
87 Ou3nyecKkue U XUMUYECKHE CBOMCTBA MeIU U €€ COeIMHEHUM, UX
pUMEHEHHE
88 Ou3nyecKkue U XUMUYECKHE CBOMCTBA IIMHKA U €70 COCTUHEHUH, UX
npuMeHeHue. [ MapoKCOKOMIIIEKCHI IIMHKA
89 [TpakTideckast pabota Ne 8. PerieHne skciepuMeHTaNbHBIX 33124 O
Teme "MeTaibl TOO0YHBIX moArpynm"”
90 Pemenue 3anay pa3nuyHbIX TUIIOB
01 O06o0011eHe U cUCTeMaTU3als U3YYeHHOT0 MaTepHraa 1o TeMe
"Meramib!"
92 KonTtponbHas padora no Teme "MeTtasibr"
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKLIUs OUIHOOK
04 Posib xuMuu B 0b6ecrieueHNH yCTOMYMBOTO PA3BUTHS YEIOBEUECTBA.
[ToHsiTHE O HAYYHBIX METO/IaX MCCIEAOBAHUS BEUIECTB
95 HayuHble npuHIUIIBI OpraHU3aIii XUMUYECKOTO TPOU3BO/ICTBA.



https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/zhelezo-i-ego-soedineniia-200280
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/zhelezo-i-ego-soedineniia-200280
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/zhelezo-i-ego-soedineniia-200280
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/zhelezo-i-ego-soedineniia-200280

HpOMBIIHJ'IeHHBIC CITOCOOBI IMOJIYYCHUA BaKHEHIIINX BCIICCTB

96 XHUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPeibl U €ro MOCIeICTBUS 1

97 XuMHS ¥ 30pOBbE YeIoBeKa. JIekapcTBEHHBIE CPEICTBA 1

98 Xumus nunm. Posb Xumun B 00€CTIeYeHUH MUAIIEBOW 0€301aCHOCTH 1

99 Kocmernyeckue u mapdromepHusie cpeactsa. bertoBas xumus 1

100 XHUMHS B CTPOUTEIILCTBE. BakHeWIINe CTPOUTENIBHBIE U 1
KOHCTPYKIIMOHHBIE MaT€pPUAIIbI

101 XUMUS B CEIBCKOM X03stiicTBe. OpraHnYecKrue 1 MHHEPAIbHBIC 1
ynobpeHus

102 Cucremaruzanusa 1 0000IIeHIE 3HAHUN 10 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YUEHUKA

» Xumus, 10 xnacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3noB A.A.,
Jlynun B.B.; noxa penakiueii Jlyauna B.B., O61miecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiectBo «M3aaTenscTBO
«ITpocBenieHue»

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., [Ipo3aos A.A., Jlynun B.B.;
nof penakuuei Jlynuna B.B., O01iecTBo ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AktinonepHoe obmectBo «M3narensctBo «IIpocBemenne»

METOJJUYECKHUE MATEPHAJIBI IS YYUTEJIA

el"azera "Xumusa" uznarensbckoro goma 1-ro centsaops. Cait "4 uny Ha ypok
xumun". Martepuaisl K ypoky.Anpec caita: http://him.1september.ru

o XyMUS 11 BCEX: MIUTFOCTPUPOBAHHBIE MaTepUaIbI 1O OOIIEH, OPraHUYECKOMN U
HeopraHuueckoi xumuu. Anpec caira: http://school-sector.relarn.ru/nsm/

o Kypnan "Xumus u XKuzus - XXI Bex" Anpec caiira: http://www.hij.ru

eMup xumuu Anpec caiira: http://chemistry.narod.ru

eOpranuyeckas XUMUsL: SJIEKTPOHHBINA yUeOHUK JIJIsl CPETHEN IITKOJIBI AZIpec
caiira: http://chem.rusolymp.ru

e OTKPBITHIN OAaHK 3aJjaHUM TIO OIIEHKE €CTEeCTBEHHOHAYYHOU TPaAaMOTHOCTH
OUIIN. Anpec carita: https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

o Caiit rpynnel komnannii «IIpocsemenue». Anpec
caitra: https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-
proizvodstvu.html

« ®okchopa. YueOnuk. Xumus. Anpec caiira:
https://[foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media
&utm_campaign=media_all_all_wiki-
himiya&utm_content=27072022_article-chemistry-online


http://him.1september.ru/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://chemistry.narod.ru/
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-proizvodstvu.html
https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-proizvodstvu.html
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

eEmnHas kosuiekius udpoBhIX 00pa3oBaTENbHBIX PECYPCOB. Apec
caitra: http://school-collection.edu.ru

eDenepanbHbIl LIEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB
(®LHOP).Anpec caiira: http://fcior.edu.ru

e Onnaiin-matdopma «L{udposoit oOpazoBaTenbHBIM KOHTEHT». AApec
carita: https://educont.ru/

e O0pazoBarenbHbIi HHTepHET-TIopTal «AKiacey». Anpec
caitra: https://www.yaklass.ru/

« O0pa3oBarenbHbli HHTEpHET-IOpTAN «POI». Anpec caiira:
https://resh.edu.ru/


http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
https://educont.ru/
https://www.yaklass.ru/

