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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma Mo XMMHU Ha YPOBHE CpEIHETO OO0IIero oOpa3oBaHUS
pazpaborana Ha ocHoBe dDenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoit denepaiun», TpeOOBAHUM K pe3yJbTaTaM OCBOCHHUS
dbeneparbHON 00pa3oBaTENbHON MporpamMMbl cpemHero oobmero oopazoanus(POIT
COO), mnpencraBieHHbix B @enepaqbHOM TOCYJapCTBEHHOM 00pa3oBaTebHOM
craugapte COO, ¢ yuérom Konueniuu npenojiaBanusi yueOHOro npeaMera « XuMush»
B oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickoit @enepanuu, peamu3yomux
OCHOBHBIE O00pa30BaTENIbHbIC MPOTrpaMMbl, ¥ OCHOBHBIX MOJOXeHHH «CTpareruu
pasButuss BoctuTtanuss B Poccuiickor @epepamum Ha nepuonx o 2025 romay
(Pacnopsixenue [IpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

VYuebnsiii kKypc «YrinyOnéHHass XUMHs» 3aHUMAET BaXXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro  oOpa3zoBanHusi  ywammxci 10  crnennaan3upoBaHHOTO
€CTECTBEHHO-HAYYHOr'0 Kjacca. 3ydyeHne Kypca B Halleil TMMHAa3uu B 3TOM KJIacce,
peanuzyemMoe B yCHOBUAX AUG(PEPEHIIMPOBAHHOIO U YIIyOJIEHHOTO OOyYeHUs,
IPU3BAHO O0OECIEeUnTh O00Ie00pa30BaTEIbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY
BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO /Ui aaNTallud MX K OBICTPO MEHSIOIIMMCS
YCIIOBUSIM KU3HHU B COITMYME, a TaKXKe JIJIsl MPOJAOHKEHHUST 0O0yUeHUs B OpraHU3aIMsIX
npodeCCUOHAIBHOTO O0pa3oBaHUs, B KOTOPHIX XUMHUS SBJISETCS OJHOM U3
OPUOPUTETHBIX JUCHUIUIMH. B CBSI3M ¢ 3TUM B 3TOM mporpaMMme Kypca
MPEAyCMOTPEHA TPEEMCTBEHHOCTh ¢ oOydeHneM B 10 «A» Kiacce Ha mpeaMere
«Xumus». HM3ydeHue conepkaHus Kypca HAIPaBI€HO HA pealu3alyi0 TaKou
IPEEMCTBEHHOCTH C MOCJIEIYIOIIUM 3TAllOM MOJIYYeHHs] XUMUYECKOro 00pa3oBaHus B
paMKax U3y4YeHUSs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JTUCIUIUINH B
By3aX M OpraHu3alusix cpeaHero npodeccuoHaabHOro odpazoBaHus. B 3Tol cBs3u
U3y4eHHE Kypca OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacIIMpeHUe U yriryOJieHue
TEOPETUUECKON U MPaKTUUECKON MOATOTOBKH 00yYaIOUMXCs B CHEUAIN3UPOBAHHOM
€CTeCTBEHHO-Hay4YHOM Kjacce. Hapsiny ¢ atum, B cBere TpeboBannii ®I'OC COO k
IUTAaHUPYEMBIM pe3yJbTaTaM OCBOCHHs (penepanbHO 00pa3oBaTesbHOM MPOrpaMMBbl
cpenHero oo1iero 00pa3oBaHUs U3yUYEHUE Kypca OPUEHTHPOBAHO TAKXKE HA pElICHUE
3a/1a4 BOCITUTAHUS U COIMAIBHOTO Pa3BUTHsI 00yUYarOmMuxcs, Ha GOPMHUPOBAHUE Y HUX
OOIIIEMHTEIUICKTYalIbHBIX yYMEHUH, YMEHUW palMoHaIN3allud Yy4yeOHOTO Tpyna |
000OIIEHHBIX  CIIOCOOOB  JIEATEIILHOCTH, HMEIONIUX  MEXKIUCIUIUIMHAPHBIM,
HaJIPEIMETHBINA XapaKkTep.

Cocrapnsmomeit kypca «YriayOonénHas xumus» B 10 cnenuamu3upoBaHHOM
€CTECTBEHHO-HAYYHOM KJlacce «A» aBisieTcst Kype «Opranudeckas XuMusp». OCHOBY
coznepxanus Kypca «Opranuyeckasi XUMHUsD) COCTABIISIET COBOKYITHOCTb MPEAMETHBIX
3HAHUM M YMEHMH, OTHOCSIIMXCA K 0a30BOMY YpOBHIO HM3y4€HHMs MpeaMera. Jra



CUCTEMa 3HAHMM  MOJydaeT  ONpPENENEHHOE  TEOPETUYECKOE  JIONMOJIHEHHUE,
MTO3BOJISIFOLIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIINIA 00BbEM
¢dakrosornueckoro marepuana. Ilpu usydeHun Kypca oOecredeHa BO3MOKHOCTb
3HAYUTEJILHOTO YBEIUYEHUS 00BbEMA 3HAHUI O XUMUYECKUX JIEMEHTaX U CBOMCTBAX
UX COCAMHEHUU HAa OCHOBE PACIIMPEHHS M YIIIyOJEHUS MPEICTaBICHUA O CTPOCHUH
BEILECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHHS PEaKLUH,
paccMaTpUBaEMbIX C TOYKH 3PEHUS XMMHYECKOW KUHETUKH U TEPMOIMHAMHUKH UL
OPraHUYECKUX COCIMHEHMH. XMMHUYECKas CBSI3b B OPraHUYECKUX COCIUHEHHSX
OOBSACHSIETCS C TOYKU 3PEHMSI HEPTETUUYECKUX HM3MEHEHUU IMpH €€ 0O0pa3oBaHUU U
pa3pylIeHHH, a TaKKe C TOYKA 3pEeHHUs MeXaHu3MoB e€ oOpazoBanus. I[lpu
PAacCCMOTPEHHH PEAKUHMOHHOM CIIOCOOHOCTHM COEIMHEHHHA ynensercs ocoloe
BHUMaHUE BOINpocaM 00 3JIEKTPOHHBIX 3(dekTax, 0 B3aMMHOM BIUSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHHEe UMEET TO, YTO MPHU M3YUYEHUHU Kypca akLUEHT OyAeT CAelilaH Ha
OOILIIHOCTh METOAOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TE€OPUA B XMMHUU U B (PUBHKE:
aTOMHO-MOJIEKYJISIpHasE Teopusi (MOJEKyJsApHas Teopus B (PU3MKE), 3aKOHBI
COXpaHEHUsSI MACChl U SHEPTHUH, 3aKOHBI TEPMOJUHAMUKH, ITPEICTABICHUSA O CTPOCHUU
OpraHUYECKUX BEUIECTB U IPYTOE.

B 10 ke BpeMs B coiepKaHuU Kypca MpeA0CTaBIsAeTCS BO3MOXKHOCTD JIJIsl OoJiee
00CTOSITEILHOTO ~ PACCMOTPEHHUS  XMMHYECKOM  OpraHu3alMh  KIETKH  Kak
OMOJIOrMYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJIAT, K IPUMEPY, TaKUe CTPYKTYpPHBIE
KOMIIOHEHTBI, KaK JIUMH]IbI, OCIKH, YIJIEBO/bl, HyKJIEHMHOBbIE KUCIOTHI U pyrue. [Ipu
3TOM 3HAHUSA O COCTaBE€ M CBOMCTBaX MNPEICTABUTENIC OCHOBHBIX KJIACCOB
OpraHUYEeCKUX BEUIECTB CIIy)KaT OCHOBOM MJii W3Y4YEHUs CYLIHOCTH HPOLECCOB
(dboTOCHHTE3a, IbIXaHUS], TUILEBAPEHUS.

B mmane QopmupoBaHMS OCHOB HAy4HOIO MHPOBO33PEHUS, OCBOCHUS
oOLIeHAYYHBIX METOJOB MO3HAHMS M OMNbITa MPAKTHUYECKOTO MPUMEHEHUS HayYHBIX
3HaHUN H3ydeHHe Kypca «YThayOn€éHHas XUMHS» OCHOBAHO Ha MEXIPEIMETHBIX
CBA3SX C Y4YEOHBIMM NIpEIMETaMH, BXOJAIIMMU B COCTaB NpPEIMETHBIX oOOjacTei
«EcrecTBeHHO-Hay4HbIE MpeaMeThl», «Maremaruka u uHpopmatuka»y U «Pycckuit
A3BIK U JINTEPATYPa».

OO1ee 4nciao 4acoB, MPEAYCMOTPEHHBIX ISl U3yUEHUsS! Kypca Ha YPOBHE CPEIHEro
ob11ero oOpa3oBaHus, cocTaBisieT 68 yacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHH.

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

DJEeKTPOHHOE CTPOCHHE aroMa yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BajeHTHble BO3MOXXHOCTH aroMa yriiepojaa. XHUMHYEcKas CBs3b 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. CrocoObl pa3pbiBa CBA3EH 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
OpraHMYecKuX CcoeAMHEHU. MOoJeKynsipHble UM CTPYKTYpHbIE  (OPMYJIBI.
CtpykTypHble (OpMyJIBI  pPa3IMYHBIX  BHJOB: pa3BEPHyTas, COKpaIIEHHas,
ckenerHass. M3omepus. Bunel u3oMepun: CTPYKTypHasi, IMPOCTPAHCTBEHHAS.
DNeKTpoHHBIE YP(HEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccuUKAIMKM OpraHUYecKux BeriecTB. [loHsTHe o
dbyHkuuoHanasHOM rpymme. ['omomnorus. ['omonorudeckue psaapl. CucremaTrnueckas
HOMeHKNaTypa oprannueckux coeauHennii (IUPAC) u TpuBuanbHble Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobenHocTH W KiaccUuUKaIMsg OpraHUYecKuX peakiuid. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3Y4YEHUs BEUIECTB M WX MPEBPALICHUIA:
O3HAaKOMJIEHUE ¢ 00pa3llaMHi OPraHMYECKUX BEIIECTB U MaTepuajaMu Ha UX OCHOBE,
OMBITHl TIO TPEBPAIIECHUIO OPraHUYECKUX BEIIECTB MpPHU HArpeBaHuM (TJIaBJICHUE,
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°-
rudpuan3ays aTOMHBIX OpOUTanel yriepoaa, o-cBsi3b. Du3MUeckue CBOICTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA AQJKAHOB: PEAKIUU 3aMELICHUS, HW30MEpPHU3ALUH,
JNErHIpUPOBaHMs, LHUKIN3aluN, TUPOIU3a, KpeKuHra, ropenus. IlpencraBnenue o
MEXaHHU3ME PEaKIUi PaAuKAIbHOTO 3aMEIICHUSI.

Haxoxnenue B mpupoje. CriocoObl MOTyyeHus U IPUMEHEHUE aIKaHOB.

[uknoankanel. O6mas dhopmyna, HOMEHKIaTypa U u3omepus. OcoOeHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJbIX (LIMKIJIOMPOIAH, MUKJIO0yTaH) U OOBIYHBIX
(LMKJIOMEHTaH, UKIIOTeKCaH) HUKIOANKaHOB. CIOCOOBI MOTYYEHUsI U 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,
nosimMepusanuu 1 okucienus. [Ipasuino MapkoBHuKOBa. KauecTBEeHHbBIE peakuun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUSI U TPUMEHEHUE AIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsDKEHHBIEC, W30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOCHMSI U XMMHUYECKUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsiKEHHBIX
nueHoB. CriocoObl MOJIy4eHUs U IPUMEHEHHUE aJIKaIUeHOB.

Ankunbl. 'oMonoruueckuit psj ankuHOB, oOmasi hopmylia, HOMEHKIATypa U
U30Mepusl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl aJIKUHOB, SP-
ruOpun3aiusi aTOMHBIX opOutaneit yriepona. dusmdyeckue CBOWCTBA aTKUHOB.
XHWMHYECKHE CBOWCTBA: PEAKLIMH NPUCOECAUHEHUS, TUMEPHU3ALUU U TPUMEPU3aLUH,
okucyeHns. KucinoTHele CBOMCTBA aJKMHOB, HMEIOIINX KOHIIEBYK) TPOWHYIO CBA3b.
KauecTBeHHbIE peakIMM Ha TPOMHYIO CBA3b. CIIOCOOBI MOJMyYEHHs] U IPUMEHEHUE
AJIKUHOB.

ApoMaThuecKkue YriaeBOJOpoJbl (apeHbl). ['OMOJIOrMYECKUil psii apeHoB,
obmiast popMyJia, HOMEHKJIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJeKyJbl OeH3ona. dusmyeckue CBOWCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a M €ro TOMOJIOTOB: PEaKLUU 3aMeIleHUs B OCH30JIbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paJuKaje, pPEaKUUy MPUCOECAUHEHHS, OKHCIEHHE TOMOJIOIOB
oenzona. IlpencraBmenne 00 OpPUEHTUPYIOIIEM JCHCTBUM 3aMECTUTENIEH B
OCH30JbHOM KOJIbIIE HAa TMpUMEpPe aJKWIbHBIX paJMKaJIOB, KapOOKCUIHHOM,
TUAPOKCUIIBHOM, aMHUHO- M HUTPOTPYIIbI, aTOMOB TajoreHoB. (OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonumepusanus ctuposa. CnocoObl ModyyeHus: u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponusiii ra3. Ilomyraeie HedTsHbIe ra3bl. Hed1h 1 e€ mpoucxoxaeHue.
KameHHBIN yroias M OpoayKThl ero nepepadotku. CrocoOwl nepepaboTku HEPTH:



MEPETOHKA, KPEKWHT (TEePMHUUYECKHM, KaTaTUTHYECKUi), pUPOPMHUHT, MHUPOIIU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTMyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIEKTPOHHOE CTPOCHHE TaJOrE€HIPOU3BOJHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJOreHa Ha TUAPOKCOTPYIIlY, HUTPOTPYyINy, [HUAHOTPYIIILY,
amuHorpymnmy. JleicTBU€ Ha TrallOr€HIPOU3BOJHBIE BOJHOIO M CHUPTOBOTO
pactBOopa MEMOYM. B3auMOJIeCTBHE IUTaJOre€HaKaHOB C MAarHueM W IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEMHEHUSX. Hcnonp3oBanue
raJIOTeHIPOU3BOJIHBIX  YIJIEBOJIOPOJOB B OBITY, TEXHMKE M TIpU CHHTE3€
OpTraHUYECKUX BEIIECTB.

OKCIepUMEHTAJIbHBIE METOAbl HM3Y4YEHHUs BEIIECTB M WX IPEBpalCHUN:
U3yuyeHHE (PUBMYECKUX CBOWCTB YIJIEBOIAOPOJOB (PACTBOPUMOCTH), KAaUECTBEHHBIX
peakiuii YIrJieBOJIOPOJOB PA3IMUHBIX KJIAcCOB (0OeciBEUMBaHUE OPOMHON WM
WOJAHOW BOJbI, pacTBOpa IE€pMaHTraHaTa Kalus, B3aWUMOJICHCTBUE AalETUJICHA C
aMMUaYHbIM pacTBOpoM okcuga cepeOpa(l)), kadecTBEHHOE OOHapyKeHUe
YIJIEPOJIa U BOJOPOIA B OPTAaHUYECKUX BEMIECTBAX, MOJIYUYCHUE ITUIICHA U U3YUYECHUE
€ro CBOMCTB, O3HaKOMJIeHHE C Koyutekiusmu «HedpTs» u «Yromsy», ¢ obpasnamu
IJIACTMACC, KAYYyKOB M PE3UHBbI, MOAECIMPOBAHUE MOJIEKYJ YIJIEBOAOPOIOB H
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaep:xammue opranndeckue coeJUHEHHS.

[Ipenenvubie oaHOaTOMHBIE CcHUPTh. CTpoeHHUE MOJEKya (Ha mpumepe
METaHoJIa M JTaHoja). [omMosoruueckuit psig, oOmias ¢opMyna, H3OMEpHs,
HOMEHKJIaTypa W  Kilaccudukanusa. Duznueckue CBOMCTBA  NPENeTbHBIX
OJIHOATOMHBIX CHOUPTOB. BoaopoaHbie CBSI3M MEXAY MOJEKyJIaMU CIHUPTOB.
XUMUYECKHE CBOWCTBA: peaKIUMU 3aMEIICHUs, Jeruaparaiud, OKHUCIICHHUS,
B3aUMOJICUCTBUE C  OPraHMYECKMMHM U  HEOPraHWYECKUMHU  KHCJIOTaMH.
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 — ATUICHIVIMKOJNb W ThulepuH. Dusnueckue u
XUMHUUYECKUE CBOMCTBA: PEAKIIMHU 3aMEIIEHHUSI, B3aUMOJECHCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMH KHUCIIOTaMH, KaueCTBEHHAs PEaKIisi HA MHOTOATOMHBIE CITUPTHI.
[IpencraBienre o MexaHU3Me peakiuil HykJIeo(UIbHOTo 3aMelieHus. JleiicTBrue Ha
opranu3Mm 4enoBeka. CrocoObl MOTydYeHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

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



cBoiicTB (enona. KauectBenusie peakiuu Ha ¢enon. TokcuuHocTh (heHouna.
Crioco06s!I osryueHust U mpuMeHeHue geromna. GeHonpopmanbaeTuaHas CMOIA.

KapOGoHuiibHbIE COETUHEHUST — aJIbJACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOM Tpynmbl. ['OMOJOru4yeckue psijibl aibJETUI0B U KETOHOB, 0OIas
dbopmyrna, uzomepuss U HOMeHKiIaTypa. dusmyeckue CBOWCTBA albICTHIIOB U
KETOHOB. XMMHUYECKHE CBOICTBA aJIbJAETUI0B U KETOHOB: PEAKIIMU IPUCOETUHEHUS.
OxkucieHue anpJerujoB, KaueCTBEHHbIE peakiuu Ha anpaeruipl. CrnocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepus u HoMeHKIIatypa. dusndyeckue CBOMCTBA
OJIHOOCHOBHBIX TPENENbHBIX KapOOHOBBIX KHUCIOT. BogopoaHbie CBSI3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakuus STepuUKalMM, peaKUUd C YYacTHEM YIJIEBOJOPOAHOIO pajauKaia.
Oco0OeHHOCTH CBOMCTB MypaBbUHOW KHUCHOTHL. IloHsATHE O mNPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJHOXHBIX 3(pupax. MHoroo6paszue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX W apOMATUYECKHX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHCJIOT, THIAPOKCUKAPOOHOBBIX KHUCIOT. IlpencraBurenu BbICIINX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAasl, NaJbMUTUHOBAs, OJEUHOBAsS, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['omonormueckuid psan, obmas dopmyna, H30OMEpHUS 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
HEIpeNeNIbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTuka yrieBoaoB. Knaccudukaius yrieBoaoB (MOHO-, IH-
U Tmosicaxapuibl). MoHoOcaxapuzbl: TJIIOKO3a, (pyKTo3a, Trajakro3a, pubdosa,
ne3okcupr6o3a. dusnyueckue CBOMCTBA U HaxoXKJeHue B mpupoje. PoTocuHTE3.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIMH C YYACTHEM CIIUPTOBBIX U aJIbJIETUAHON
IpyMI, CIOUPTOBOE M MOJOYHOKHCIOEe OpoxeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAUEHHE B JKU3HEAEITEIBHOCTU Opranu3Mma. [[ucaxapuipl: caxaposa, MajabTO3a U
JaKkTo3a. BoccTaHaBiaMBaOIMEe M HEBOCCTAHABIMBAIOIIME AUcCaxapuisl. I'maponus
nucaxapunioB. Haxoxxaenue B npupone u npumenenue. llomucaxapuapl: kpaxman,
INIMKOTEH M ueono3a. CTpoeHne MakpoMOJIEKYJd Kpaxmania, TJIMKOTeHa H
HEJUTIoN03bl.  PU3MYECKHME CBOMCTBA KpaxMana W UEJUII0JIO3bl. XUMHYECKHUE
CBOICTBa Kpaxmajla: THIpOJIU3, KAYECTBEHHAs pPEAKUUs C HMOJAOM. XUMHYECKHE
CBOMCTBa LEJUIIOJIO3bI: THIIPOJIU3, MONTydeHUue 3PUpoB Letono3bl. [loHstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIIEpUMEHTAJIbHBIE METOAbl HM3Y4YEHUs BEHIECTB M WX IPEBPAICHUIA:
PaCTBOPUMOCTD Pa3JIMUHBIX CIIUPTOB B BOJIE, B3aUMOJCHCTBHUE ATAHOJA C HATPUEM,
OKHCIIEHHE ITUJIOBOIO CIHUPTA B AJBJETHU]l HAa PACKAIEHHOW MEIHON IPOBOJIOKE,
OKHUCJICHHE H3THJIOBOTO CIUPTa AUXPOMATOM Kayius (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIE pEAKIMM Ha albJeruabl (C THUIPOKCUAOM
nuammuHcepeopa(l) u  ruapokcugom  menu(ll)), peakuumss riMIepuHa
ruapokcuiom meau(ll), xuMmuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICCTBUE pacTBOpa IMIIOKO3bl ¢ ruapokcuaoMm Mmenu(ll), B3aumoneincTeue
KpaxMaljia ¢ MOJIOM, PEHIEHUE SKCIEPUMEHTAIBHBIX 3aJa4 no TemMaM «ChupTsl U
(benonb», «KapboHOoBbIE KHCTOTBI. CIIOXKHBIE A3(DUPBD».

A30TCoaep:xale OPraHnvecKne coeTuHeHusl.

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

AHWIMH — TpEACTaBUTEIb AaMUHOB apomaTtuyeckoro psga. CrpoeHue
aHWIMHA. B3auMHOe BIMSHUE TPYIN aTOMOB B MOJeKyse aHwiHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHwinHa. KauyecTBeHHBIE peakiuu Ha aHWIMH. CrnocoObl
MOJyYeHUs] U TpUMEHEHHEe anudaTuyeckux amuHoB. [lomydyeHue aHWIMHA U3
HUTPOOEH307Ia.

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

benkun kak npupoaHsie nonumepsl. [lepBuyHasi, BTOpUYHAs M TPETHYHAS
CTpYKTypa OenkoB. XUMHUECKHE CBOMCTBa OEJIKOB: THIAPOJW3, JeHATypalus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

OKCIIepUMEHTAJIbHBIE METOAbl HM3Y4YEHUSI BEUIECTB M WX MPEBPALCHUN:
pacTBOpeHHE OCIIKOB B BOJIE, JCHATyparus OEIKOB MPU HArpeBaHWU, IIBETHHIC
peaknuu Ha O€NKH, PENICHHE OKCIEPUMEHTAIBHBIX 3a/Jad 10  TeMaM
«A3oTcoaepkalire OpraHu4eckue CoeMHeHus» U «Pacrno3HaBaHue OpraHuYeCKuX
COEIMHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeIUHEHMUS.

OCHOBHbBIE€ TOHATHS XMUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINU, CPEIHIS MOJEKYISIpHas



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

[Tomumepuble Mmatepuanbl. [lnactmaccbl  (IOJMMATHIIEH, TOJMIIPOINUIIEH,
HNOJUBUHWIXJIOPHUA,  HOJUCTHPOJ,  NOJUMETHIMETAKpWIAT, IOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJbHbII Kay4yK, CUHTETUYECKUE Kay4yKu
(OyTanueHOBBIN, XJIOPOIIPEHOBBIN, H30TPEHOBBIN) M CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CIIEUAIIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMple 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 (OpMyJIbI 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 PEAKIMH W/WUIN 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 CBSI3€W MPU U3YYEHUU OPTAaHUYECKONM XMMHH B
10 kiacce OCyIIECTBISETCS YEpe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX MOHATHWA, TaK W TMOHATUH, NPHHATBIX B OTIEIBHBIX IPEAMETAX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me 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, IHEPTUs,
Macca.

buonorus: kimeTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, MeTabOIN3M,
HACJIEJICTBEHHOCTh, aBTOTPO(QHBIM M TeTepOoTpOoHBI THN MUTaHUS, OpOXKEHHE,
(doTOCUHTE3, JbIXaHUE, OEJIKH, YIVIEBOAbI, JKUPBI, HYKJIECHMHOBBIE KHCIIOTHI,
(hepMEeHTHI.



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



[VDIAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOTPAMMBI KYPCA
«YTIYBJIEHHAS XWMWUS» HA VYPOBHE CPEIHEIO OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBeTCTBUU C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTa «XHMHs» Ha ypOBHE CPEIHETrO
o0mero 0o0pa3oBaHUSA BBIJCICHBI CIEAYIOIIME COCTaBISIONIUE: OCO3HAHME
OOy4arolUMHUCST  POCCUICKOM TIpa’kJaHCKOM MJIEHTHYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CAMOOIPEAEIICHUIO; HaJIUUUe MOTUBAIMM K
OOy4EeHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCSI PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIECTBE TMpaBWJIaMH W HOpPMAaMH TOBEJCHUS; HaTU4He
IPABOCO3HAHUS, SKOJIOTMUECKON KYJIbTYpPhl; CIOCOOHOCTh CTaBUTH 1I€JIU U CTPOUTH
KU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE  pe3yNbTaThl OCBOEHHUS IHpeaMeTa «XUMHS»  OTPaKaroT
c(OPMUPOBAHHOCTH OTBITA [MO3HABATEIHHOW H MPAKTHUYECKOW NEATEIHHOCTH
o0yJarouxcs B MPOLecce peaan3auu 00pa3oBaTeIbHON ASSITETFHOCTH.

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHHUS THpeaMeTa «XUMHS»  OTPaKaroT
C()OPMUPOBAHHOCTb OMbITA IIO3HABATEIBHOW M MPAKTUUYECKON JEATEIbHOCTH
oOyyJarommxcsi B MpoLecce peanu3anuu 00pa3oBaTeNbHON JEATEbHOCTH, B TOM
YHCIie B YaCTHU:

1) rpasKaaHCKOr0 BOCIMTAHUA:

0CO3HaHUsl 00YYaIOIMMHUCS CBOMX KOHCTUTYLMOHHBIX IIpaB M O0s3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPAaBOIOPSIKY;

NOPEJCTaBICHUS O COIHUAIBHBIX HOpPMax W TPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEILHOCTH MPHU CO3/1aHUU YUEOHBIX
POEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 334, BHIMOIHEHUH XUMUYECKIX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TIPUHUMATh MOTHBBI, HaMEpEHUs, JIOTUKY |
apTyMEHTHI IPYTUX NPH aHAIN3E Pa3INYHBIX BUJIOB YICOHOU eATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAay4dHOMY HAcCJEIUI0
OTE€YECTBEHHON XUMUU;

YBaOXEHUsI K MpOIEcCCy TBOpYECTBA B OOJACTU TEOPUM M IPAKTUYECKOTO
IOPUJIOKEHUSI XHMHUHU, OCO3HAHMsI TOrO, 4YTO JIaHHbIE HAyKH €CThb pe3yJbTar



JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  3KCHEPHUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

WHTEpEeCca W TO03HABATEIbHBIX MOTHBOB B TMOJYYEHUHM U MOCIEIYIOLIEM
aHanu3e MHGOpPMAIMU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHMBAaTh CUTYAallH, CBA3aHHBIE C XUMUUYECKUMU SBJICHUSIMH,
Y IPUHMMaTh OCO3HAHHBIC PELICHUs, OPUEHTHUPYSCh HAa MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOUX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX W IIPABOBBIX HOPM M C Y4ETOM OCO3HAHUS IOCIEIACTBUI
IIOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHMUSl IIEHHOCTEW 370poBOro u 0Oe30macHOro o0Opa3a KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IEHUsT TpaBWJl 0€30MacHOro OOpalleHHs C BEIIeCTBAMU B OBITY,
MTOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

NOHUMAaHUSl UEHHOCTHM MPaBWI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOI'O
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HaHUs TMOCJEICTBUN M HENpPUATHS BPEIHBIX NMPUBbIUEK (YNOTpeOseHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM ~ KOMIIETEHTHOCTM B  y4eOHO-HCCIEI0BATEIbCKON
NEeATEeTbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOW MW JIPYyTUX  BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE B PEIICHUH MPAKTHUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY MHIMBHUAYaJIbHOM TpPaeKTOPUU
oOpazoBaHus, Oyaymied npodeccuu W peanusanuu COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUHU, UHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA



HKOJIOTUYECKU IIeJIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIC;

NOHUMAaHUSl TJIOOATBLHOIO XapaKTepa JKOJIOTMYECKUX MpoOaeM, BIMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOM CpPEJIbI;

OCO3HaHUS HEOOXOJWMOCTH HCIIOJNb30BAHUS JOCTIDKCHUH XUMHH IS
pELIEHHs] BOIPOCOB PALIMOHATILHOTO PUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENpUATHS JEWCTBUM, TMPUHOCAIIMX BpEH  OKpYKarolleu
NPUPOAHON Cpefie, YMEHHUS TMPOTHO3UPOBATH HEOIArONpHUsITHbIE SKOJIOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEIOTBPAILIATh UX;

HaJIM4YMs PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTHUYECKOU KYJIbTYpHI,
OIbITa NesTENbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCSI MMM B MO3HABAaTEJIbHOM, KOMMYHHKATUBHONM M COIMAJIBHOMN
MPaKTUKE, CIHOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHBOCTOSATH  HJIEOJOTHUHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIIECTBEHHON NIPAKTUKH;

MOHUMAaHUsl CHenuUKd XUMHUM KaK HayKd, OCO3HaHus €€ poiu B
(GOpMHpPOBAHUM PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUHM LEIOCTHOTO
MPEICTABICHUS] 00 OKPYXKAIOIIEM MHUpPE KaK O €JUHCTBE MPUPOJABI M YEJIOBEKa, B
NO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEH U pEIIEeHUH MpoOJeM COXpaHEHUs
IIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM  3HAYUMOCTH XHMUHU JJII  COBPEMEHHOM
UMBUJIM3AlMK: B €€ TYMaHMCTHMYECKOW HANpaBJIC€HHOCTH W BaXXHOM PO B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPBhI, B PEIICHUHU NI00ANBHBIX MTPOOIEM
YCTOWYHUBOTO PA3BUTHUS YEJIOBEUYECTBA — CBHIPHEBOM, SHEPreTUUECKOM, MUILEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECIIEUYEHUH YCIOBUN
YCHEMIHOTO TPY/1a U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXkI0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TOHMMAHUSI CYHUIHOCTH METOJIOB
MO3HAHHUS, UCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy9aeMble 3HAHUS U1l aHalM3a U OOBSICHEHHSI SIBIICHUN OKPYKAIOIIETO MUpa U
MIPOUCXOMSIINUX B HEM M3MEHEHUHN, YMEHUS JIeaTh 000CHOBAHHBIE 3aKIIIOUCHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCA JAHHBIX C LEIbIO MOTYYEHUS! JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJB30BaTh XMMHYECKHWE 3HAHUS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIbCKON EATEIbHOCTH;



TOTOBHOCTU W  CHOCOOHOCTH K  HENPEphIBHOMY  OOpa30BaHHUIO |
caMO00pa30BaHUIO, K AaKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyAa B Pa3iUYHBIX cdepax MpodeccroHaTbLHON
JESITEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPAMMbl MO0 XMMHH Ha ypOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HAYHUMBbIC IS dhopmMupoBaHUs MHPOBO33PEHUS 00yJaroImXcsl
MEXKIMCIUIUITMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAyYHbIE MOHSTHS, OTPaXKaIOIIHUEe
LEJTOCTHOCTh HAyYHOW KapTUHBI MHUpPa U CHEUU(PUKY METOJOB TO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIIECTBO, DHEPTHs, SBIICHHUE,
MPOIIECC, CUCTEeMa, Hay4YHbIN (haKT, MPUHITUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpusl, UCCIEOBAHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaIbHBIC Y4eOHBIC NEWCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHBHBIC,
peryisTUBHBIE), oOecneunBarome popmupoBanre GyHKIHOHATBHON TPaMOTHOCTH
1 COITMAJIbHON KOMIIETECHIIUHM O0yJarOITuXCS;

CIIOCOOHOCTH 00yJarIIMXCs HCIIOJIB30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHUS W YHUBEPCAJIbHbIC y4eOHBIC
JICUCTBHS B MMO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpenMeTHbIe PE3yIbTAaThl OTPaXKalOT OBJIAJICHHE YHUBEPCAIbHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMH
JICCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyIMpOBaTh U aKTyaJIM3UpoOBaTh  MIPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh U JSATCIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1ESIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICISITh XapaKTepHbIE MPHU3HAKU TMOHATHN W YCTAaHABJIMBATh MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHSA JJII OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBIICHUH;

BEIOMpATh OCHOBaHWS ¥ KPHUTEpUU IS KiIaccu(PUKalud BEMIECTB U
XAMHUYECKUX PEAKIUN;



yCTaHABIMBATh TMPUYUHHO-CICICTBCHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTUYECKHE paCCYXACHHS (MHAYKTHBHBIC, JCIYKTUBHBIC, IO
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B PacCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHUS HCIOJIh3YEMbIE B XMMHH CHUMBOJIHYCCKUE
(3HAKOBBIE) MOJIEH, TPEOOPA30BLIBATH MOJIENbHBIE MPEACTABICHUS — XUMUYECKUN
3HAK (CMMBOJ) AJIEMEHTa, XUMHUUYecKasi (popMyJia, ypaBHEHHE XUMUYECKON peakiuu
— TpU PEIICHUH y4eOHBIX MO3HABATENBHBIX W MPAKTUYECKUX 3a/ad, MPUMEHSThH
Ha3BaHHBIC MOJCIIbHBIC TPEICTABIICHUS TSI BBISBJICHHS XapaKTEPHBIX MPHU3HAKOB
M3Y9aeMbIX BEIIECTB U XUMUYCCKUX PEAKITUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIAJI€Th OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKkuu;

dbopMyIUpOBATh LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCII0JIb30BATh MOCTABJICHHBIC
U CaMOCTOSITEILHO C(OPMYIUPOBAHHBIE BOMPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUA M OCHOBBI Il (DOPMUPOBAHUS THIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMU CaAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIOAATh 3a XOJ0M
mpoliiecca, CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro  pe3yjbTaT, (POpMyIHpPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YIbTAaTOB UCCICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

NpuoOpeTaTh OMBIT YYEHUUYECKOW  MCCIEAOBATEIbCKOM M MPOEKTHOM
JEATEIIbHOCTH, TMPOSIBIATh CIHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB PEIICHUS TMPaKTUYECKUX 3aJad, MPUMEHECHUIO Pa3InYHBIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPHUEHTHUPOBATLCS B PA3IMYHBIX HMCTOYHWUKAX HWHPoOpManuu (HAy4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPaBOYHBICE TOCOOUS,
pecypchl MHTepHeTa), aHamM3upoBaTh WHGOPMAIMIO PA3THYHBIX BHUIOB U (PopM
MPE/ICTABIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

GbopMyIMpOBaTh 3aMPOCHl U MPUMEHITh Pa3IUYHBIC METOIBI MPU IOUCKE U
orObope wHpOpMANUKA, HEOOXOAWMOW [T  BBITIOJIHCHHUS y4eOHBIX  3aaad
ONIPEAECIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HCIOIL30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX MOUCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYI0  (OpMYy  MpPEICTaBICHHUSA
uHbopMaIuu (cxembl, TpaduKy, AUATPAMMBbI, TAOIHIIbI, PUCYHKH U JIPYTHE);

MCIIOJIb30BaTh HAyYHBIN A3bIK B KAYECTBE CPEACTBA MPU PabOTE C XUMUUECKOU
uHpopMalMel: NPUMEHATh MEXKIpeIMETHbIe ((U3MUEeCKUEe W MaTeMaTHYECKHE)
3HAaKH U CUMBOJIBI, POpMyJIbI, aOOpeBHATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

3a/1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XO0A€ AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, (bOpMYHI/IpOBaTI) CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpeI[J'IO)KeHHOﬁ 3aJa4H,

BBICTYIIAaTh C IPE3CHTAIMCH pPE3yJIbTaTOB II03HABATEIBHON JCATCIBLHOCTH,
MOJyYEHHBIX CAMOCTOSTEIHLHO MM COBMECTHO CO CBEPCTHHUKAMHM IIPH BBIMIOJTHCHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTUYCCKOW pabdOThl MO MCCICIOBAHUIO CBOWCTB
U3y4acMbIX BCIICCTB, pealu3alli y4eOHOro MPOeKTa, U (POPMYJIHPOBATH BBIBOIBI
o pe3yjbTaTaM IMPOBEACHHBIX HCCIACAOBAHMHM MYTEM COIIACOBAHMS TO3UIUH B
X0J1e 00CYXKIeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOK I[O3HABATEIbHYIO
NeATEIIbHOCTh, Ompeaeisisi €€ Ield W 3aJadyd, KOHTPOJIMpPOBaTh M IO MeEpe
HEOOXOJIMMOCTA KOPPEKTHPOBATh TMpEIaraéMblii  aNTOPUTM JEHCTBUN TpU
BBITIOJIHGHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3a7ad, BHIOMpaTh Hauboiee
3 PeKkTUBHBIN CrMOCOO MX peHieHUus ¢ yYETOM TOJYYeHHUST HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYUIECTBJISTh CAaMOKOHTPOJIb JIESITEIbHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC PE3yNHTATHI OCBOCHUSI TPOTPAMMBI 10 XMMUU Ha yriayOIEHHOM
YpOBHE Ha YPOBHE CPEJIHEr0 OOIEro 00pa3oBaHus BKIIOYAIOT ceUpUUECKUe AJIs
y4eOHOro MmpeaMeTa « XMMHUsH HAay4HbIe 3HAHMS, YMEHHUS U CIIOCOObI IEUCTBUI 1O
OCBOCHMIO, MHTEPNPETALUU U NPeoOpa3oBaHUIO 3HAHUMN, BHUJIbI ACSATEIBHOCTU IO



IMMOJYYCHHUIO HOBOI'O 3HAHWA W IIPUMCHCHHIO 3HAHUU B Pa3INIHBIX y‘-Ie6HBIX
CUTyalMsAX, a TAKIKC B PCAJIBHBIX JKU3HCHHBIX CUTYAIHUAX, CBA3AHHBIX C xumuei. B
nporpamMme 110 XHMHH MPCAMCTHBIC PC3YJIbTAThl IIPCACTABIICHBI II0 TOdaM
HN3YyUCHU:I.

10 KJTACC

[IpenmeTHBIE  pE3yNBTAaTBl  OCBOCHMS Kypca «OpraHuyeckas XUMUSD)
OTpaXaror:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MECT€ W 3HAYCHUH OPraHuYecKou
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJ B O0ECHEeYeHUH YCTOWYMBOIO
pa3BUTHS YEJOBEUECTBA B PEIICHUU MPOOJEM SKOJIOTMUECKOM, SHEPreTHYEeCKON U
NUIIEBOM 0€30IaCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MaTEpHaJIOB,
HOBBIX VMCTOYHUKOB DHEPIHH, B obecrieueHnn PAlMOHAIIBHOTO
IPUPOAOIIOIb30BaHNs, B (OPMUPOBAHMM MHPOBO33PEHUS M OOLIEH KYJIbTYpbl
YEJIOBEKa, & TAK)XKE HKOJIOTMYECKH 0OOCHOBAHHOIO OTHOUIEHUS! K CBOEMY 3/I0POBBIO
Y IIPUPOJHOU CpeJIE;

BIIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHMH, KOTOpas  BKIJIKOYAeET:
OCHOBOTIOJIATAIOIINE MOHATUSA — XUMUYECKUH DJIEMEHT, aTOM, SAPO U 3JIEKTPOHHAA
oboylouka aroma, S-, P-, d-aromMHBIE OpOWTAIM, OCHOBHOC H BO30YXKICHHOE
COCTOSIHMSI aTroMma, TruOpuau3anusi aTOMHBIX oOpOuTaled, HOH, MOJIEKyIIa,
BAJICHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIIEHb OKHUCIICHUSA, XMMUYECKas CBs3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKeJeT, (PyHKIMOHATbHAS
rpynmna, pagukal, CTPYKTypHble (opMynibl (pa3BEPHYTHIE, COKpaLIEHHBIE,
CKEJIETHBIE), M30MepUs CTPYKTypHass W MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), H30MEPBI, TOMOJIOTHYECKUU PsAJ, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- U a30TCOJEpKaLIMe OPraHUYECKUE COECAUHEHUs, MOHOMEp, IOJIMMED,
CTPYKTYpPHO€ 3B€HO, BBICOKOMOJIEKYJISIDHBIE COEOUHEHHUS; TEOPHUM, 3aKOHBI
(nepuoanueckuii 3akon /. WM. MenneneeBa, Teopusi CTPOEHUS OPTraHUYECKHX
BemectB A. M. BytnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TPEBpAlllCHMs] DJHEPrUM IPU XUMHUYECKHMX PEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3BIK XUMHUH, MHUPOBO33PEHYECKUE 3HAHMSA, JIEKAIIUE B OCHOBE
MMOHMMAHMS IPUYMHHOCTHA U CUCTEMHOCTH XMMUYECKUX SBJICHUI; ITPEICTABIICHUS O
MEXaHM3MaxX XUMHUYECKUX PEaKUUi, TEPMOJAMHAMUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTSAX UX IPOTEKAHHUsI, O B3AUMHOM BIIMSIHUM aTOMOB U I'PYIIIl aTOMOB B
MoJIeKynax (MHAYKTUBHBIM U Me3oMepHbIil 3¢ ¢ekTsl, opueHtantsl [ u Il pona);
(aKTOJIOTUUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, IOJYyYEHUU U OE€30MaCHOM
UCIOJIb30BaHUU BA)KHEHIIMX OPraHUYECKUX BELIECTB B OBITY M IMPaKTUYECKOU



NEATEIbHOCTH YEJIOBEKA, OOIIMX HayYHBIX IPUHIMIAX XUMAYECKOIO MPOU3BOICTBA
(Ha MpuUMepe MPOU3BOICTBA METAHOJIA, TEpepabOTKH HEPTH);

C()OPMUPOBAHHOCTh YMEHMI: BBIABIATh XapaKTEPHbIE MPU3HAKU MOHSITHH,
YCTaHaBJIMBAaTh MX B3aMMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOIIME IOHATUSA NPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHNN;

c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JJI COCTaBICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUUECKUX
BEILECTB;

COCTABJISITh YPABHEHHS] XUMHUYECKUX PEAKUUWA U PACKPHIBATH MX CYHIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ PEAKUMd  TOCPEICTBOM  COCTaBIIEHUS
AJIEKTPOHHOTO OajaHca »3THUX pEaKIHil, peakuuidi HOHHOro oOMeHa MyTEéM
COCTABJICHMSI MX ITOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHECHUN;

M3rOTaBIMBATh MOJIETN MOJIEKYJ] OpPraHWYECKHX BEUIECTB JJIsi WILTIOCTPALUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUMW: YCTaHABIMBATh MPUHAIEHKHOCTh H3YUEHHBIX
OpraHMYECKMX BEIIECTB II0 HMX COCTaBy U CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne COEOUHEHWH, JaBaTh MM Ha3BaHUSA [0 CHCTEMaTHYEeCKOU
HomeHkJatype (IUPAC) m npuBoAWTH TpUBHAJIBHBIE HA3BaHUS ISl OTIEIBHBIX
MPEICTaBUTENIC OPraHUYECKUX BEUIECTB (ITHIJIEH, AlleTHIIEH, TOJYOJ, TJIUUEPHH,
TUJICHTJIMKONb, (peHon, Qopmanpaerny, aneraibAeruj, aueToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAsA, OJEUHOBAs, MAIIBMUTHHOBASI KHUCIIOTHI,
IJIMIUH, aJaHWH, MajbTo3a, (PPYyKTO3a, aHWIMH, TUBUHWI, U3OMpPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh YMEHHS ONPEAENATh BHJ XUMUYECKOM CBA3UM B
OPraHMYECKUX COEAMHEHUSX (KOBAJIEHTHAas W WOHHAs CBSA3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATH IOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa ajist 00bsICHEHUs] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh COCTAaB, CTPOCHUE, GU3NUECKUE
U XHMHYECKHE CBOWCTBA THIIMYHBIX NPEICTABUTENIEH pPA3JIMYHBIX KIJIACCOB
OpraHMYECKUX BEILECTB: aJKaHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJIKQUEHOB, aJKUHOB,
apOMaTUYECKHUX YIJIEBOJOPOJOB, CIHUPTOB, albJETHJIOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CJOXKHBIX 3(QHUPOB, KUPOB, HUTPOCOECIWHEHUN H aMUHOB,
AMHUHOKHCIIOT,  O€NKOB, YyIJIeBOJOB  (MOHO-, JAU- MW  TOJHCAXapuJIoOB),
WUIIOCTPUPOBAaTh ~ TIEHETHMYECKYI0  CBSI3b  MEXJIYy  HUMH  YPaBHEHUSMH



COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOIB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpPMHUPOBAHHOCTh YMEHHSI TIOJATBEPXKAaTh Ha KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOMN CIIOCOOHOCTH OPraHUYECKUX COCAMHEHHUI OT
KPaTHOCTH W THIIa KOBAJCHTHOU CBS3M (G- U TM-CBS3M), B3AMMHOTO BIIUSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHMS XapaKTepPU30BaTh MCTOUYHUKHU YTJIEBOJIOPOIHOTO
CBIpbsl (HE(Th, MPUPOTHBIN ra3, YroJyb), CIIOCOOBI €ro MepepadoTKH U MPAKTHIECKOE
pUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CUCTEMOM 3HAHMII O €CTECTBEHHO-HAYUYHBIX
METO/aX IMO3HAHWS — HAONIOACHWH, U3MEPEHUH, MOACIUPOBAHUH, IKCIICPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh OCHOBHBIE OTIEPAIIMHM MBICITUTEILHON
NEATeIbHOCTH — aHaJM3 U CHUHTE3, CpaBHEHHE, 0000IlEeHHE, CUCTEMAaTHU3alIUIo,
BEISIBJICHHE TTPUYMHHO-CIICACTBEHHBIX CBSI3€H — IS M3yYCHHSI CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBIIATh B3aUMOCBS3h XMMHUUYECKUX 3HAHUN C
MOHATUSMUA W TPEACTABJICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYUYHBIX TMPEIMETOB IS
0onee OCO3HAHHOTO TIOHUMAHWS CYIIHOCTH MAaTepUaIbHOTO €IWHCTBA MHpA,
WCITOJIb30BaTh CHUCTEMHBIC 3HAHUS 1O OPTraHWYECKOW XWMHH i1 OOBSCHCHUS WU
MIPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOBOJUTH PACUETHI TTO XUMHUUECKUM (HopMysiam
U YpaBHCHHUSM XHUMHYECKUX PEAKIMH C HCHOJb30BaHUEM (M3MYECKUX BEIMYUH
(macca, 00BbEM Ta30B, KOJMYECTBO BELIECTBA), XapPaKTEPU3YIOIIMUX BELIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Pacy€Thl 1O HAXOXKICHUIO XUMUYECKOH (HOPMYITBI
BEII[ECTBA MO W3BECTHBIM MAaCCOBBIM JIOJISIM XHUMHYECKUX DJIEMEHTOB, MPOIyKTaM
CrOpaHusi, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMECHHI: TPOTHO3UPOBATh, AHAIM3UPOBATH M OIICHUBATH C
MO3UIUHN DKOJIOTHYECKOU 0€e301acHOCTH MOCIEACTBUS OBITOBOI u
MIPOU3BOJICTBEHHOM JCATEIHPHOCTH YEIIOBEKA, CBSI3aHHOH ¢ TIepepabOTKOM BEIIECTB,
WCITIOJIB30BATh MOJIYYCHHBIC 3HAHUS TSI IPUHSTHS TPAMOTHBIX PEIIeHUN po0JieM B
CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHH: CaMOCTOSATEIHHO TUIAHUPOBATh W TPOBOIUTH
XUMUYECKUH OSKCIEPUMEHT (MOJIyYeHHEe W H3YyYEHHE CBOWCTB OpPraHUYCCKUX
BCI[ECTB, KA4YECTBEHHBIC PEAKIMM YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOMIEPKAIMUX OPTaHMYECKUX BEIIECTB, PEIICHUE HKCIIEPUMEHTATBHBIX
3alad 0 PACIO3HABAHUIO OPTaHWMYECKUX BEIMIECTB) C COOJIOIEHUEM TPaBUII
Oe3omacHoro oOpaleHusi C BelIeCTBAMH M J1a0OpaTOpPHBIM 00OpPYIAOBaHUEM,



dbopMynupoBaTh LENb HCCIAEAOBAaHUS, TMPEACTABIATH B Pa3iuuHON  Qopme
PE3yNbTAThl IKCIIEPUMEHTA, AHATIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTB;
c(pOpMUPOBAHHOCTh YMEHUI:

COOJIIOIaTh MpaBUJIa SKOJOTMYECKH II€JIeCO00pa3HOro MOBENEHUS B OBITY U
TPYJOBON JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBbs, OKPY’KaOIIEH
IPUPOIHON Cpebl U JOCTHKEHUS €€ YCTOWYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JEWCTBUA HA >KMBBIE OPraHU3MbI
OIpeeNEHHBIX OPraHNYEeCKUX BELIECTB, MOHUMas cMbIci nokasarens [1JK;

aHaJIN3UPOBaTh 11€71€cO000pPa3HOCTh NPUMEHEHUS OPraHWYEeCKUX BEIIECTB B
MPOMBIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLIEHUS! PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh YMEHHUM: OCYHIECTBIISITh LEJICHANPABICHHBIA TMOUCK
XUMHUYECKON MH(OpPMALMK B pa3IMYHBIX UCTOUYHUKAX (HayyHas M yueOHO-Hay4Has
JauTepaTypa, CpeAcTBa MaccoBoil nHpopmanuu, HTepHET U qpyrue), KpUTUUECKU
aHAIM3UPOBATh XMMUYECKYI0 HH(POPMALIHIO, TepepadaThiBaTh €€ U UCIOIb30BATh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE KYPCA

10 KIIACC
KounyecTBO 4yacoB
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kontpo.r, IeKTpOMHbIC (1L (PPOBLIC)
Bcero HbIe oOpa3oBaTe/ibHbIE pecypchl
padoTsbI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH
Aknacc:
https://www.yaklass.ru/p/himija/10-
11 [Ipenmer oprannyeckoil XuMuu. Teopus CTpOEHU 3 klass/osnovy-organicheskoi-khimii-
opraHuuyeckux coeauHenuil A. M. bytieposa 6490554/predmet-organicheskoi-
khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217
Hroro mo pazueny 3
Pa3nen 2. YriaeBoaopoanbl
Aknacc:
https://www.yaklass.ru/p/himija/10-
2.1 AJIKaHbI 3 klass/uglevodorody-
6579439/alkany-metan-i-ego-
gomologi-6579437
Aknacc:
59 HenpenenbHbie yrieBoaopOIbl: aJKEHbI, AIKAUEHBI, 9 https://www.yaklass.ru/p/himija/10-
AJIKMHbBI klass/uglevodorody-6579439/alkany-
izomeriia-nomenklatura-6890484
Aknacc:
2.3 ApomMaTudeckue yriieBog0po/bl (apeHsbl) 6 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

benzol-i-ego-gomologi-6912879

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

2.4 l"asioreHnpor3BOAHbBIE YTIEBOAOPOI0B 3 6579439/predelnye-nepredelnye-i-
aromaticheskie-uglevodorody-
6892051

Hroro no pazgeny 21

Pa3nen 3. Kuciiopoacoaep:xkanue oprannyeckue coenHeHust
Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

3.1 Crpret. Genon 8 6580873 /nasyshchennye-
odnoatomnye-spirty-metanol-
etanol-6569756
Aknacc:
https://www.yaklass.ru/p/himija/10-

39 KapOoHusbpHbIe COeTMHEHUS: allbJIeTU/Ibl U KETOHBI. 16 klass/aldegidy-ketony-karbonovye-

' Kap6onoBsie kucnotsl. Croxxnble 3¢upsl. Kupbl kisloty-6780279/aldegidy-i-ketony-
6777547
Aknacc:
https://www.yaklass.ru/p/himija/10-

3.3 VrneBoasl 10 klass/uglevody-prirodnye-

soedineniia-6835083/klassifikatciia-
uglevodov-6828518



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
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

Hroro no pazueny 34

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus
Arknacc:
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 10 soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-6585751

Hroro mo pazueny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

HOYPOYHOE INTAHUPOBAHUE KYPCA

Ne
n/n

Tema ypoka

KoaunuectB
0 4YaCOB

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

XuMHYecKas CBSI3b B OPraHUYECKUX COeIMHEHUAX. MeXxaHu3Mbl
00pa30oBaHMs KOBAJIEHTHOM CBSI3U, CIIOCOOBI pa3pbiBa CBs3EH

Arknacc:
https://www.yaklass.ru/p/himija/1

0-klass/osnovy-organicheskoi-
khimii-6490554/khimicheskaia-
sviaz-v-organicheskikh-
soedineniiakh-6482959

Buast u3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DIEKTPOHHBIC AP PEKTHI
B MOJIEKYJIAX OPraHUYECKUX COCIMHEHUN

Aknacc:
https://www.yaklass.ru/p/himija/1

0-klass/osnovy-organicheskoi-
khimii-6490554/khimicheskaia-
sviaz-v-organicheskikh-
soedineniiakh-6482959

[IpencraBnenue o K1acCUPUKAIUN U CUCTEMaTHUECKas HOMEHKJIATypa
(IUPAC) oprannueckux BEIIECTB

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

AnKaHBbI: QJICKTPOHHOC U IPOCTPAHCTBEHHOC CTPOCHUEC MOJICKYII.
MexaHnu3Mbl MMPOTCKAHUA XUMUUYCCKUX peaxunﬁ Yy aJIKaHOB

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

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-
fizicheskie-i-khimicheskie-svoistva-
poluchenie-i-primenenie-6890485



https://www.yaklass.ru/p/himija/10-klass/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
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
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://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-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://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

P3LLU:
https://resh.edu.ru/subject/lesson/6

151/start/149993/
5. CriocoObI MoTydeHus: ¥ IPUMEHEHNE aTKaHOB LLIOK: https://educont.ru/
Pemenue pacuéTHBIX 3a7a4 Ha ONpeIeTICHUE MOJICKYJIIPHON (OPMYJIbI
6. OPraHMYECKOro BEUIECTBA IO MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJAIIUX B €r0 COCTAaB.
Axknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-
; AJIKCHBI: 3JICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYI. etilen-i-ego-gomologi-6898889
’ CtpyKTypHas ¥ UC-TPAHC-U30MEpUs aJKEHOB PILL:
https://resh.edu.ru/subject/lesson/5
412/start/212563/
Aknacc:
https://www.yaklass.ru/p/himija/10-
8 X . n M klass/uglevodorody-6579439/alkeny-
. MMHYECKHE CBOMCTBA aikeHOB. [IpaBuino MapkoBHUKOBA. fizicheskie-i-khimicheskie-svoistva-
6892975
Arknacc:
https://www.yaklass.ru/p/himija/1
9. CrniocoObl nosydeHus 1 NpUMEHEHUE aJIKEHOB 0-klass/uglevodorody-
6579439/alkeny-poluchenie-i-
primenenie-6895074
10 Pemenne pacu€THBIX 337124 HA ONIpeIeTIEHUE MOJICKYIISIPHON (DOPMYJITBI
' OPraHMYECKOTO BEIIECTBA
. Axknacc:
Ankannensl. OCOOEHHOCTH 2JIEKTPOHHOTO CTPOCHUS. XUMUYECKUE CBOWCTBA oL
11. https://www.yaklass.ru/p/himija/1

COHp}I)KéHHLIX JHUCHOB. CnocoObl MOJIYYCHHA U MPUMCHCHUC AJIKAAHUCHOB

0-klass/uglevodorody-



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://educont.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
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

6579439/alkadieny-6899278

AJKUHBI: 3JEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,

Arknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-

12. (H3nUECKHe CBOMCTBA. atcetilen-i-ego-gomologi-6892969
13. XUMHYECKHE CBOMCTBA aJJKUHOB
1 KauecTBeHHbIC peakiuu Ha TPOHHYIO CB3b. CIIOCOOBI MOTYYCHUS U
' MIPUMEHEHUE aJTKUHOB
Axknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-
15. Peuienne 3a1a4: pacu€Thl 0 ypaBHEHUIO XUMUYECKOW PEaKIHK svoistva-poluchenie-primenenie-
6899279/tv-66d08620-9487-4081-
8875-6e6c5d935807
Axknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-
16 ApeHbl. DIEeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOESHHE MOJIEKYJI GeH30Ma 1 benzol-i-ego-gomologi-6912879
TOIIyoJa, UX (U3NYECKUE CBONCTBA P3LL:
https://resh.edu.ru/subject/lesson
/4775/start/150494/
Arknacc:
https://www.yaklass.ru/p/himija/10-
17 x . klass/uglevodorody-6579439/areny-
) MMIHCCKHIE CBOMCTBA apCHOB. svoistva-poluchenie-i-primenenie-
6912880
18. CriocoObI oTy4eHus U IPUMEHEHHE apeHOB
19. Pemienune pacuéTHbIX 3aa4 Ha ONPeAeTICHIUE MOIEKYIIPHON (hOPMYIIbI



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
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/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://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
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880

OpTraHU4Y€CKOIro BEICCTBA

Pemenne pacu€THbIX 3a7a4 Ha OIpeIeJICHUE MOJIEKYIISIPHON (OpMYIIBI

20.
OPraHUYECKOr0 BENIECTBA
.. o LOK: https://educont.ru/
21. Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.
99 ["anoreHonpon3BOAHBIE YIIIEBOJOPOIOB: JIEKTPOHHOE CTPOCHUE;
' XHUMHYECKHE CBOICTBA
’3 JelicTBue 1ieaoueil Ha TaJIOreHNPOU3BOAHbIE. B3auMoaelicTBue
' JUTAJIOTCHAIKAHOB C MariueM 1 MUHKOM

24. KonTponpsHas padora no Teme "YriieBo1opoisr"
Axnacc:
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-
6580873/nasyshchennye-
odnoatomnye-spirty-metanol-etanol-

25. IIpenenbHble OTHOATOMHBIE CITUPTHI. 6569756
PoLL:
https://resh.edu.ru/subject/lesson/4
769/start/150550/
Axknacc:
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/svoistva-

26. XUMHUYECKUE CBOWCTBA OJHOATOMHBIX CIIUPTOB. poluchenie-i-primenenie-
nasyshchennykh-odnoatomnykh-
spirtov-6579666

27. Croco0bI TTOTy4YeHUsT ¥ TPUMEHEHUE OJTHOATOMHBIX CITUPTOB

Aknacc:
28. MHoroaroMHsble cCiupThl. PU3HUECKUE U XUMUYECKHUE CBOWCTBA https://www.yaklass.ru/p/himija/1

0-klass/spirty-fenoly-



https://educont.ru/
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/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929

6580873/mnogoatomnye-spirty-
etilenglikol-glitcerin-6582929

29.

CnocoObl MMOJIY4CHHA U MTPUMCHCHUC MHOI'OATOMHBIX CIIMPTOB

30.

denos.

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-
6580873/aromaticheskie-spirty-fenol-
6584218

P3LL:
https://resh.edu.ru/subject/lesson/5
727/start/150577/

31.

XUMHYECKUe CBOMCTBA (DEHOIIA.

32.

Crioco0slI MoTydeHus U IpUMeHeHue GeHoma

33.

AJpaeruasl 1 KETOHBL.

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
kisloty-6780279/aldegidy-i-ketony-
6777547

PaLW:
https://resh.edu.ru/subject/lesson/4
776/start/150604/

34.

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

35.

Crioco0BbI MOTy9eHHUS aTbJICTHI0OB U KETOHOB

36.

O1HOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KHCIIOTHI.

Axknacc:
https://www.yaklass.ru/p/himija/1

0-klass/aldegidy-ketony-

karbonovye-kisloty-
6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067



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/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/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

37. XHUMHYECKUE CBOMCTBA MPEACIbHBIX OJJTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT
AKknacc:
https://www.yaklass.ru/p/himija/1
0-klass/aldegidy-ketony-
38, MHuoroob6pa3ue kapOOHOBBIX KUCIOT. [IpeacTaBuTey BBICIINX KapOOHOBBIX carbonovye-Kisloty-
KHCIOT. 6780279/uglevodorody-spirty-
aldegidy-karbonovye-kisloty-
6780277
39. [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT
40. Cnoxnbie 3pupbl. Pu3ndyeckrue 1 XUMUIECKHUE CBOMCTBA A(DUPOB
AL Pemienne pacuéTHbIX 3a7a4: M0 YPaBHEHUIO XUMUYECKOW PEeaKIuu, Ha
orpezesieHue MOJIEKYIIpHOU (POPMYIIbI OPraHUYEeCKOTO BEIECTBA
42, Pemenne pacuéTHbIX 3a7a4: 10 YPaBHEHUIO XUMUYECKOU PeaKIuu, Ha
orpezesieHue MOJIEKYIIpHON (POPMYIIbI OPraHUYECKOTO BEIECTBA
Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-
1. OCOOEHHOCTH CBOMCTB KHMPOB, COAEPKAIMX OCTATKH HEMPEAEIbHBIX 6850158/zhiry-6849681
JKUPHBIX KUCIIOT. P3LL:
https://resh.edu.ru/subject/lesson
/5952/start/150631/
a4, MpLta Kak COJTM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JIEHCTBHE.
[Tonsarue o cuaTeTHYecKkux Moromux cpeactrax (CMC)
45, ['eneTndeckas CBA3b yrieBOJAOPOIOB U KHCIOPOICOAECPKAIIIX
OpTaHWYECKUX BEIIECTB
46. Pacuérel no ypaBHEHUSIM XUMHUYECKUX PEAKLIUN
47. Pacuérel no ypaBHEHUSIM XUMHUYECKHUX PEAKLIUN
48. Cucremarusanusa 1 0000IeHNEe 3HAHUH 110 TEME



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/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/

OO61as xapakTepuCTHKA YIIIEBOJAOB U KiIacCU(PHUKAIUS YriieBOAOB (MOHO-,

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-
soedineniia-6835083/klassifikatciia-
uglevodov-6828518

49 JIA- ¥ TIOJTUCaXapH/IbI)
PoLL:
https://resh.edu.ru/subject/lesson
/6150/start/150687/
50. Monocaxapubl: GU3HUECKUE CBOMCTBA M HAXOXKIACHUE B TIPHPOIC
51. [IpuMeHeHue rIKo3bl, €€ 3HaUeHUE B )KU3HEICSITEIIbHOCTH OpraHu3Ma
5> Jucaxapunpl: caxapo3a, MaJibTO3a U jJakTto3a. HaxoxaeHue B npupoje u
MIPUMEHEHHUE IMCaXapUJiOB
53 [Tonucaxapupl: CTpOEHHE MaKPOMOJIEKYII, (GPU3HUECKHE U XUMUYECKUE
' CBOMCTBA, IPUMEHEHHUE
54, XHUMHUYECKUE CBOICTBA yII€BOOB
55 Pemienne pacueTHbIX 3aJa4 Ha ONPEACIICHUE JJOJIA BBIX0/1a IPOIYKTa
' pEaKUMU OT TEOPETUYECKU BO3ZMOKHOIO
56 Pemenue pacueTHbIX 3a/1a4 Ha ONPEACIEHUE JOJIM BbIX01A IPOAYKTa
' PEAKIHUH OT TEOPETUUECKU BO3MOKHOTO
57. CucremaTtu3zaius u 0000IIeHHE 3HAHUI TI0 pa3aeny
cg Konrtponsnas pabora no reme "Kucnopoacoaepkaiye opraHuuecKue
' coenuHeHUs"
fAknacc:
https://www.yaklass.ru/p/himija/1
0-klass/azotsoderzhashchie-
59. AMMHEI . .
soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-6585751
60. XUMHUYECKUE CBOMCTBA aMH(PaTHUECKUX aMHHOB Alknacc:



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/
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

61. AnunnHa. OcoO0EHHOCTH XUMHAYECKUX CBOMCTB aHMIIMHA
62. Crioco0bI MoTydeHus U IpUMEHEeHHe an(aTHIecKuX aMUHOB
Arknacc:
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-6852270/aminokisloty-
63. AMUHOKHCIIOTEL. 1 amfoternye-soedineniia-6853801
P3LL:
https://resh.edu.ru/subject/lesson/4
743/start/150742/
64 XuMHYECKHE CBOMCTBA aMUHOKHCIIOT, MX OHOJIOTHYECKOE 3HAUECHHE 1
' AMUHOKHCIIOT.
Axknacc:
https://www.yaklass.ru/p/himija/10-
65 C 1 klass/azotsoderzhashchie-
: WHTC3 U TUIPOJIA3 MCTITHIOB soedineniia-6852270/nukleinovye-
kisloty-dnk-rnk-5970859
66. XuMHYECKUE CBOMCTBA OEIIKOB 1
P3LL:
- A3oTcoaepikallre reTepolruKInIecKkie coequHenns. HyknennoBbie 1 https://resh.edu.ru/subject/lesson/6
' KHUCIIOTHI: COCTaB, CTPOCHUE U OMOIOTHYECKast POJb 296/start/212589/
68. O060011eHre U cUCTeMaTU3allks U3YYeHHOT0 MaTepuaa o Kypey 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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
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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://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/

YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

» 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»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

e["azera "Xumusa" uzgarenbckoro goma 1-ro ceHtsops. Caiir "5 uay Ha ypok
xumun'". Marepuansl K ypoky.Anpec caiita: http://him.1september.ru

o X1MHUS U1 BCEX: WIUTFOCTPUPOBAHHBIE MaTepUabl 10 OOLIEH, OPraHUYECKOU U
Heopranudeckoi xumun. Anpec caiira: http://school-sector.relarn.ru/nsm/

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

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

eOpraHuyeckas XMMUsi: 3J€KTPOHHBIN YUEOHUK JIJIsl CpEeIHEN IIKOJIbI AJIpec
caitra: http://chem.rusolymp.ru

¢ OTKpBITBIM OaHK 3a/IaHUH TI0 OLIEHKE €CTECTBEHHOHAYYHON TPaMOTHOCTH
®UIIN. Anpec caitra: https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

o Caiit rpynnel kommnanuii «IIpocBemenuey». Aapec
carita: https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-
proizvodstvu.html

s Dokchopa. YueOnuk. Xumus. Anpec caira:
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 OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET


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

eEnunas komtekius mudpoBeIX 00pa30BaTEeIbHBIX PECYPCOB. Apec
caitra: http://school-collection.edu.ru

e OenepanbHBIN HEHTP HHGOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(PLIOP).Anpec caiita: http://fcior.edu.ru

e Onnaiin-matdopma «L{udposoit 06pazoBaTeabHBIN KOHTEHT». AApec
caitra: https://educont.ru/

eO0pazoBarenbHbIil HHTepHET-TIopTan «AKmacey». Anpec
caiira: https://www.yaklass.ru/

« O6pazoBarenbhbiit HHTEpHET-IOpTAN «PIIL». 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/

