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PABOYASA ITPOI'PAMMAYYEBHOI'O ITPEIMETA «XUMMUS»

JJIA YHAIIIUXCA 10 KITACCA

MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma 1o xumuu ais ydamuxc 10 kiacca pazpaboTaHa B COOTBETCTBHH C
denepanbHBIM  TOCYHApCTBEHHBIM  O0Opa30BaTENbHBIM  CTAaHAAPTOM  CpPEAHEro  o0mIero
obpazoBanust (PI'OC COQO), yrBepKACHHBIM IPHUKa30oM MuUHHCTEPCTBA 00pa30BaHUs M HAYKH
Poccuiickoit ®@enepauuu ot 17 mas 2012 r. Ne 413 (c u3MeHeHUsIMHU, B pEAaKLUU IpUKa3a
MunucrepctBa mnpocsenieHuss Poccuiickoit @enepanuu ot 12.02.2025 Ne 93), Ha OCHOBe
denepanbHOl 00pa3oBaTeNbHON MporpamMmbl cpeanero obmero obpazosanms (DOIT COO),
YTBEPKJICHHOU mpukazoM MuHnuctepcrBa npocsenieHus Poccuiickoit ®enepannn ot 18.05.2023
Ne 371(B penakuuu npukasza ot 09.10.2024 Ne 704), ocHOBHOI 00pa3oBaTeabHONW MPOrpamMMbl
cpennero obmiero obpazoBanuss MbO COII Ne 31 umenn I A.bepauuerckoro (OOIT COO),
denepanbHON paboYeH MPOrpaMMEbI IO XHMHH.

XvuMHUs Ha YpOBHE YIIyOJNEHHOrO H3y4EHHUS 3aHMMAeT BAaXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOTro o0Opa3oBanus yvamuxcsa 10-11 xmaccoB. Usydyenwe mnpenmera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YeHHs, MPU3BaHO
obecrieunTh 00IIC00Pa30BATEIBHYI0O U OOIICKYIBTYPHYIO TIOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOIUMYIO Ui aJaNnTallud MX K OBICTPO MEHSIOLIMMCS YCIOBHUSIM JKU3HH B COLIMYME, a
TaKkKe JUIS MPOJOJDKCHHST OOyUeHHWs B OpraHU3anusx NpodecCHOHATLHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHOU U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpamme 1m0 XuUMUM Ha3HA4Y€HHE TpeaMeTa «XHUMHS» TOJydaeT IMOJAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomnojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
MPOrPaMMOi 10 XUMHHU (HYHKITUU:

o MH()OPMAIIMOHHO-METOIUYECKasl, peanu3alnus KOTOpOM oOecreynBaeT IMOJIydYeHUe
MPEJICTABICHUS O LIETSIX, COJAEpKaHUU, OOIIel cTpaTeruu OOy4YeHUs, BOCIIUTAHUS U PAa3BUTHS
00yJaronuxcsi CpeICTBAMH MPEIMETa, U3Y4aeMOT0 B paMKax KOHKPETHOTO MTPOQHIIs;

. OpraHHU3aIMOHHO-TINIAHUPYIOIIasi, KOTopas MpeaycMaTpuBaeT OIpeleeHHe: MPUHIIMIIOB
CTPYKTYPUPOBAHHUS M TIOCTEIOBATEILHOCTH U3YUYEHHUS Y4eOHOTr0 MaTepuana, KOJINYECTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTePUCTHK; IMOIXO0J0B K (OPMHUPOBAHMUIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI M OIEHKH 00pa3oBaTeNbHBIX JTOCTHIKEHUH OOydaroumxcs B paMKax HWTOTOBOU
aTTecTanuu B (popmMe eMHOr0 roCyIapCTBEHHOTO YK3aMeHa M0 XUMHH.

[Tporpamma asist yrinyOI€HHOTO U3YUEHUS XUMHUH:

o yCTaHABIIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJIEp)KaHKe, 00s13aTeIbHOE JIJIST MU3YYCHHS B
paMKax OTAENbHBIX Tpoduiield, MpeaycMaTpUBaET pacipeiesieHne U CTPYKTYPUPOBAHHUE €T0 110
KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSM/pa3jiesiaM Kypca;

o na€T MpUMEpPHOE paclpeseseHne Y4eOHOTO BPEMEHM, PEKOMEHYeMOro JUIsl U3y4eHUus
OTJICTHHBIX TEM;

. npejaraeT NpUMEPHYIO MOCIeI0BaTEIbHOCTh U3YUeHHsI yueOHOro MaTepHala ¢ y4éToM
JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBSI3EH;

. Ta€T METOAMYECKYI0 HHTEpIpeTaluio Ielled | 3aJady HW3ydyeHus MpeaMera Ha
yrayOnEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPETHETO OOIIEero
00pa3oBaHMs, COAEPKATEIHHON XapaKTEPUCTHKW TUIAHUPYEMBIX PE3yJIhTaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTeNnbHON TpOrpaMMbl CpefHero oO0mero oOpa3oBaHHUS (JIMYHOCTHBIX,
MeTaIpeAMETHBIX, TIPEIMETHBIX ), a TAKKe ¢ YYETOM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIHHBIX
JENCTBUI 00yJaronierocst o OCBOEHUIO COJIEPKaHus IpeIMeTa.



[To BceM Ha3BaHHBIM TMO3UIMSAM B IPOrpaMMe MO XUMHUH MPEIyCMOTPEHA MPEEeMCTBEHHOCTh C
00y4yeHHnEeM XMMHH Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus. 3a MpeaesiaMi yCTaHOBIICHHON
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONIEH copepKaHUs y4eOHOTro
npeaMera «XuMHs» O0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBIISIONIEH, KOTOpas
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBercTBHM ¢ KOHIEeNTyalbHbIMU TOJ0XeHUAMH PI'OC COO o HazHAUYECHUH TPEAMETOB
6a3oBoro M yriiyOJaEHHOTO ypoBHEW B cucreMe Iu((epeHIUPOBAaHHOTO OOyUYeHUsI Ha ypOBHE
cpenHero oomero oOpa3oBaHUs XUMHUS Ha YpOBHE YIJIyOJNEHHOTO W3Yy4YeHMs] HamlpaBlieH Ha
pealn3alvio  MPEEMCTBEHHOCTH C€  IOCIEAYIOIIMM  J3TallOM IOJIyYEHUS XUMHYECKOIO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusiX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3ydeHHE TMpeaMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacUIMpeHue u
yIIIyOJieHHE TEOPETHUYECKOW M TMPAKTHYECKOW IMOATOTOBKM OOYYaroIMXcs, BbIOpaBIIUX
onpeAenéHHbI MPopiib 00yYeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeHEero o0miero oOpa3oBaHUsl M3ydeHHE MpeaMeTa «XUMHD)
OPUEHTUPOBAHO TAK)KE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO Pa3BUTUS 00YJarOIIUXCH,
Ha (OpPMHUPOBaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH palliOHAIN3AIUN YIeOHOTO
Tpygda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOMIUX  MEXIUCUUIIITMHAPHBIM,
HAJIPEIMETHBIN XapaKTep.

npeaMeTa «XHUMHUsD Ha YPOBHE YIIyOJIEHHOTO U3YUEHHUS SIBISIFOTCS YTITYOIEHHBIE KYPChI
— «Opranudeckas xumus» u «O0mas 1 Heopranudeckass Xxumus». [Ipu ornpeaeneHnn mMoaxoa0B
K 0TOOpY M CTPYKTYpHOH OpraHM3alliu COAEP KaHMS ITHX KYpPCOB B MPOrpamMMe MO XUMHUU 32
ocHOBY mpuHATHI noyiokeHuss PI'OC COO o paznuuusx 6a30BOro M yriryoJa&HHOro ypoBHEH
U3YYEHHUS MIpeIMeTa.

OcHoBy conepkanusi KypcoB «Opranudeckass xumus» u «OOm@as u HeopraHuyecKas
XUMUS» COCTABIISET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yuY€HUs MpeAMeTa. DTa CHCTeMa 3HAaHUUM MOJIydaeT ONpEJesIEHHOE TEOpPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4yeHHUs TMpeaMeTa obecredeHa
BO3MOXXHOCTh 3HAQYUTENBHOTO YBEIHYEHHsS O00bEMa 3HAHUNM O XUMHUYECKUX DJIEMEHTaX U
CBOICTBaX MX COEIMHEHUN HAa OCHOBE PACIIMPEHUS W YIriyOJeHHs NMpeACTaBICHUNH O CTPOESHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKAHMS PeaKIUid, pacCMaTPUBAEMBIX C
TOYKH 3pEHUSI XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguueckoro 3akoHa u
[lepuoanueckoit  cuCTeMbl ~ XMMHYECKHX  DJJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOEHUH aToMa. XUMHUYECKas CBsI3b OOBACHSETCS C
TOUKH 3pPEHHS DHEPreTHUECKUX W3MEHEHUN Mpu e€ 00pa3oBaHUU U pa3pyLICHHH, a TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. l3yueHHe THUNOB peaKIUil JOIMOJIHAETCS
(dopmMHpoBaHHEM NPEACTABICHUN 00 AMEKTPOXUMHUYECKHX MTPOLeccax U JIEKTPOJIU3Ee PACILIaBOB
W pAcCTBOPOB BEIIECTB. B Kypce OpraHM4YecKol XWUMHH MpPU PACCMOTPEHUU PEAKIIMOHHOU
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BorpocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaxiuil.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COJIepKAHUE KYPCOB XMMHUU YIIyOIEHHOTO YPOBHS
M3YYEHHUs Ui KJIAcCOB ompeAenéHHoro mnpoduis (IIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JOMOTHEHUH K 00mIel crucTeMe MpeIMEeTHBIX 3HAHUI) OKA3hIBAIOT BIMSIHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa I KIAcCOB XHMHKO-(DH3MYECKOro
npodwis 00JblIOe 3HAYEHHE OYAYT UMETh 3JIEMEHTHl y4eOHOro MaTepuasia Mo oOIel XUMHH.
[Ipu u3yyeHum mnpenMera B JAaHHOM cCiy4yae akLEHT OyJeT cnaeinaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUHN B XUMHUH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHs



(MonexynsipHass Teopus B (QHU3UKE), 3aKOHBl COXPAHEHUS MAacChl M HSHEPrHM, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYTOE.

B TO Xe Bpems B coJepKaHUU MpeaMeTa s KJIACCOB XHMHUKO-OHMOJOTHYECKOTO
npoduns OonblIUMK yAeNbHBI Bec OyneT HMMeTh opraHuueckas xumus. B stom ciygae
NPEJOCTABISCTCS BO3MOXKHOCTb Ui 0ojee OOCTOSATENBHOTO PACCMOTPEHHS XHUMHYECKOU
OpraHM3ali KJIETKH KaKk OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOIST, K MPUMEDPY,
TaKue CTPYKTYpHBbIE KOMIIOHEHTHI, KaK JIMIUJbI, OCJIKH, yIJIeBOJAbI, HYKICHHOBBIC KHCIOTHI U
npyrue. Ilpu STOM 3HaHUS O COCTaBe M CBOMCTBaxX MpEJCTaBUTENEH OCHOBHBIX KJIaCCOB
OpPraHUYECKUX BEILECTB CIYXaT OCHOBOM JUIS M3YYEHHUsS CYIIHOCTH MPOLeccoB (poTocuHTE3a,
JBIXaHUS, TUILEBAPCHHUS.

B mane ¢opmMupoBaHHS OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOSHHS OOIIECHAYYHBIX

METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydeHUe mpeameTa
«XuMus» Ha YriIyOJEHHOM YpPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBA3SIX C y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteill «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.
[Tpu u3yueHnn y4eOHOTO mpeameTa «XuUMUs» Ha YriayOJIEHHOM ypOBHE TakXke, Kak Ha ypOBHE
OCHOBHOTO W CpeIHero oomero oopasoBanus (Ha 0a30BOM YPOBHE), 33Ja4ueil MEPBOCTECIICHHOMN
3HAYUMOCTU sIBNIsieTCS (OPMUPOBAHHWE OCHOB HAyKHM XHWMHUU KaK O0JIaCTU COBPEMEHHOTO
€CTECTBO3HAHMUSI, TPAKTUYECKON IESITEIbHOCTU YEJIOBEKa U OJHOTO0 U3 KOMIIOHEHTOB MHUPOBOM
KyJIbTYpbl. Penienue »To 3aaun Ha yriayOJIE€HHOM ypOBHE M3y4YEHUS MpeaMeTa MPeArnoiaraeT
peaM3alunIo TaKUX LEJEH, KaK:

o (dbopMupOBaHUE MPEACTABICHUI: O MaTepUAIILHOM €IMHCTBE MUpPA, 3AKOHOMEPHOCTAX U
MO3HABAEMOCTU SIBJICHMN MIPHUPOJIBI, O MECT€ XUMHH B CHUCTEME ECTECTBEHHBIX HAyK U ¢
BeJyllell pojiu B 00ECIEUEeHUH YCTOMYMBOTO Pa3BUTHUsl 4YEJIOBEUECTBA: B PEIICHUU IpobdiieM
9KOJIOTHYECKOM, SHEPreTUYeCKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3IaHUN
HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHUKOB DJHEPrMM, B OOECIIEYEHUH pPALHUOHAIBHOIO
MPUPOIONOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhl YETIOBEKA, a TAKXKE
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

o OCBOEHME CHCTEMbl 3HaHMH, JEKallMX B OCHOBE XHMHUYECKOM COCTaBISAIOLIEH
€CTECTBEHHO-HAYyYHOU KapTUHBI MHUpa: PyHJaMEHTAJIbHbIX MOHATUH, 3aKOHOB U TEOPUH XUMUH,
COBPEMEHHBIX IPEACTABICHUI O CTPOCHUHU BEILLECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaIMOJIEKYJISIPHOM, O TEPMOJIMHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTAX
IIPOTEKaHNUs XUMHUYECKMX PEaKLUHi, O XMMHYECKOM PaBHOBECHH, pAacTBOpax M IUCIEPCHBIX
cUCTeMaXx, 00 OOIMMX HAYYHBIX MPUHIUIAX XMMHUYECKOTO MPOU3BOCTBA;

o ¢dopmupoBaHue y OOy4arOIIMXCs OCO3HAHHOTO IIOHUMaHHSA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMMYECKHX 3HaHMU N1 OOBSICHEHUS KIIIOUEBBIX MW M MpobsieM COBpPEMEHHOMH
XUMHUH, A7 OOBSICHEHUS U TPOTHO3UPOBAHUS SIBICHUN, HMMEIOIIUX €CTECTBEHHO-HAYUYHYIO
HOPUPOY; TPAMOTHOTO pelIeHHs TpoOieM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMS, aHaIU3a U
OLICHKH C TO3MIMH IKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUI ObITOBOI 1M MPON3BOACTBEHHOMN
JEATEIIBHOCTH 4EJIOBEKAa, CBS3aHHOM C XWMHUYECKMM IIPOM3BOJCTBOM, HCIIOJIIB30BAHUEM U
nepepadoTKOM BEIIECTB;

. yriyOjJeHue NpeACTaBICHUH O Hay4YHBIX MeETOoJaX IO3HaHUS, HEOOXOAMMBIX IS
nproOpeTeHus] yYMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUSI XUMUYECKUX SIBIICHHM,
MMEIOLINX MECTO B MIPUPOJIE, B MPAKTUUYECKOM 1€ATEIHbHOCTH U MIOBCEHEBHON KU3HU.

B nmnane peanu3zanuu nepBooYepeHbIX BOCIUTATENbHBIX U PA3BUBAIOIINX (QYHKIUH 1IeTOCTHON
CUCTEMBI CpeJlHero oouiero oOpa3oBaHus MpU W3YUYEHUHU MpeaMeTa «XUMHs» Ha yriiyOoJIE€HHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKeE IIeNU U 33JjauH, KaK:

o BOCIHUTaHHE YOSKIEHHOCTH B IIO3HABAEMOCTH SIBJIEHUHN MPUPO/IbI, YBAKEHUS K MIPOLIECCY
TBOPYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIIAJHBIX UCCIEIOBAaHUM B XUMHUH, (HOPMUPOBAHKE
MHUPOBO33PEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;



o pa3BUTHE MOTHBAIMM K OOYYEHHIO W TO3HAHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS 00IEUETIOBEUECKUX [IEHHOCTEH;

. pa3BHUTHE IMO3HABATEIHHBIX UHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, (OPMUPOBAHUE y HUX CO3HATEIHLHOTO OTHOIICHUS K CaMOOOPa30BaHHUIO U
HENPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHON MpoeCCHOHAIbHOW M OOIIEeCTBEHHOMN
JIeATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO M MOTPEOHOCTH B 310POBOM
o0pase KU3HH;

. dbopMUpOBaHHE YMEHUHW ¥ HABBIKOB Pa3yMHOI'O MPHUPOJONOIH30BAHUS, PA3BUTUE
OKOJIOTMYECKON KYJIBTYphl, MPHOOPETEHHE ONbITa OOIIECTBEHHO-TIOJIC3HOW 3KOJIOTHYECKON
JESITEIbHOCTH.

Cornacuno yueonomy miany MbOY COII Ne 31 umenn I'.A. bepaudeBckoro Ha
2025-2026 yueOHbIif ro1 HAa U3y4yeHue npeamera B 10 kiacce oTBoIUTCS 3 4aca B HEJIEIHO,
yTo coctaBisier 102 gaca B roa. B cooTBeTcTBHM ¢ KajieHAapHBIM yueOHbIM rpadukom MBOY
COIII Ne 31 umenn I'.A. bepauueBckoro Ha 2025-2026 y4eOHBIN rol  Ha peanu3aluio
IporpaMMBI 1o npenmery 3armianupoBano 100 gacoB (TemaTnyeckoe MiIaHupOBAHUE
COCTAaBJICHO C YYETOM T'OCYIapCTBEHHBIX MPA3IHUYHBIX THEH, onpeeeHHbIX [IpaBuTenscTBOM
P®). OcBoenue comeprxaHus IpOrpaMMBI IO peaAMETy Oyaer o0ecredeHo 3a cuer
MIPOXOXKACHUS TeMbI «BBICOKOMOIIEKYIISIpHBIE COeIMHEHNUS 3a 4 yaca, BMECTO 6 4acoB IO

nmporpaMme



COJAEPKAHUE OBYYEHMUA 10 KJIIACC

OPI'AHMYECKASA XUMUA
TeopeTuyeckue OCHOBbI OPraHUYeCKOl XUMMH.
[Ipeamer M 3HaueHHE OPraHUYECKOM XMMHH, NPEACTABICHHE O MHOr000pasHH OpraHUYECKHX
COCTUHEHUN.
DJEeKTPOHHOE CTPOCHUE aTOMa YIJIEpoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS. BaneHTHBIE
BO3MO)KHOCTH aTOMa yIjepoja. XUMHUYECKass CBA3b B OPraHMYECKUX COCOUHEHMAX. THIbI
ruOpHuIu3au aTOMHBIX opOuTaneil yriepoga. MexaHn3Mbl 00pa30BaHMs KOBAJICHTHOH CBS3U
(oOMEeHHBII M JOHOPHO-aKLENTOPHBINH). THUIMBI NEepeKphIBaHUS ATOMHBIX OpOuTased, G- U T-
cBa3u. OnuHapHas, ABOWHas M TpoiHas cBs3b. CrnocoObl pa3pbiBa CBsi3ed B MOJIEKYJax
oprannyeckux euects. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykiaeopuie U 3JIeKTpodue.
Teopus cTpoeHus: opraHuueckux coenrHeHuit A.M. bytinepoBa u coBpeMeHHbIE NIPEACTABICHUS
0 CTPYKTYpPE MOJIEKYJI. 3HAYE€HUE TEOPUH CTPOCHUS OPraHU4ECKUX coeInHeHu. MonekyisipHbie
U CcTpykrypHble (opmynsl. CTpykTypHbIe (OpPMYJIBl DPA3IMYHBIX BHJOB: pa3BEPHYTas,
cokpaménHasi, ckenetHas. M3omepus. Bunubl n3oMepuu: CTpYKTypHas, IPOCTPAaHCTBEHHAS.
OnexkTpoHHbIE A3((EKTH B MOJIEKYJIaX OPraHWMYeCKHX COCIMHEHWH (MHIYKTUBHBIA U
ME30MEepHBI 3P HEKTHI).
[IpencraBienne o KiIacCUpUKAIMM OpraHWYecKHX BemecTB. lloHsATHE O (YyHKIMOHATBHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequnenuii (IUPAC) u TpuBnaibHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.
OcobeHHOCTH M Kiaccu(UKalus OpraHuYecKuX peakuuil. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuy B OpraHMYeCcKON XUMUH.
OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIECTB M HUX IPEBPALLEHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMU Ha WX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpPraHMYeCKHUX BEILEeCTB INpU HarpeBaHuu (IUJIaBieHUE, OOYIJIMBaHME U TOpPEHUE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.
Yraesoaopoasl.
Ankanbl. ['omonmoruueckuii psig ankaHoB, oOmasi Qopmyia, HOMEHKJIATypa U H30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP -THOpuAM3alMs aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3HUeCKUe CBOMCTBA ATKAHOB.
XVMMHYECKME CBOICTBA AJKAHOB: PEAKUUU 3aMELIEHUS, W30MEPHU3AlUM, AETUAPUPOBAHUSA,
IUKIU3alliy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.
Haxoxnaenue B npupoae. CriocoObl 1oJyuyeHus: U MPUMEHEHUE aJIKaHOB.
[Muknoankanel. OO6mas ¢opmyna, HoOMeHKknatypa U u3zomepus. OcoOEHHOCTH CTPOEHUs U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH) HUKII0aIKaHOB. CrlocoObl MOTyYeHHs U MPUMEHEHHUE IUKIIOATKaHOB.
Ankensl. ['oMonornueckuii psj ajakeHoB, o0mas QopmMyiia, HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKEHOB, spz-m6pnzmsaum[ aTOMHBIX opOuTanen
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) nzoMmepus. Ouznueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIICHUA B O-
MIOJIOKEHUE TIpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsi3b. CrIOCOOBI MOTYyYeHUS U IPUMEHEHHUE aJTKEHOB.
Ankanuensl. Knaccudukanus ankaaiueHoB (CONpsDKEHHBIC, U30JIUPOBAHHBIC, KYMYIUPOSAHHbIE).
OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOMCTB COINpPSDKEHHBIX AMEHOB, 1,2- U
1,4-npucoenunenue. Ilonmumepuzanusi conpskEHHbIX AMEHOB. CnocoObl MOMY4YeHUS H
IIPUMEHEHHNE AJIKaIUEHOB.
Ankunael. ['omonormyeckuii psig ankuHOB, oOmias Gopmyna, HOMEHKIATypa W HW30MEpHS.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrimepoga. dusmyeckre CBOWCTBA aTKHMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU



IPUCOEANHEHNS, AUMEPU3allui U TPUMEpHU3aluy, OKUCIeHHs. KUCcIoTHRIE CBOICTBA aJIKUHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KadeCTBEHHBIE PEaKIMU Ha TPOWHYIO CBs3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomartudeckue YrieBogoponbl (apeHsl). ['omonormyeckuil psin apeHoB, obmas Gopmyna,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOroB: PEaKiuu
3aMeIIeHus B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOIHOM pAJHKaJIe, PEAKIMH TPUCOSAUHEHUS,
OKHCJICHHE TOMOJIOTOB Oensona. [IpeacraBienue 00 OpueHTHPYIOIIEM IEHCTBUU 3aMECTHTENEH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJNKaJOB, KapOOKCUIBHOM, THIIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIIBL, aTOMOB rajaoreHoB. OCOOEHHOCTHM XMMHMYECKHX CBONCTB CTHUpOJIA.
[Tonmumepuszamuss  ctuposna.  CrHocoObl  HOJydyeHUS U [PUMEHEHHE  apOMaTHYECKHUX
YIJIE€BOIOPOIOB.

[Tpupoansiii ra3. [lonytHsie HedTsHBIE ra3sl. HedTh U e€ mpoucxoxaenue. KameHHbIH yrons u
NPONYKTHI ero mepepaboTku. CrmocoObl mepepaboTKu He(pTH: MEeperoHkKa, KPEKUHT
(TepMHUYECKHiA, KaTaIUTHUECKUH), pudopmunr, nuponus. [IpogykTel nepepabotku HedTH, HX
MPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu 3aMenienus rajoreHa
Ha  TUOPOKCOTPYIIy, HUTPOrpyHly, IHUaHOrpynmy, amuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO  pacTBopa miénouyn. BzaumopelicTBue
JUTaJIOTEHAJIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSIX.
Hcnonp30BaHre TallOTEHIIPOU3BOJIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TIPU CHUHTE3€
OpraHMYECKUX BEILECTB.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEHHUS BEIIECTB U UX IMPEBPALEHUI: U3ydeHHE (U3HUECKUX
CBOICTB yIJI€BOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEAaKLIUN YIIIEBOAOPOIOB Pa3IMUHbIX
KjaccoB (oOeciBeyrBaHMEe OpPOMHOM WM HMOAHON BOJBI, PAacTBOpa IMEpMaHraHaTa Kauus,
B3aUMOJICHCTBUE alleTUJIEHA C aMMHA4YHBIM PacTBOpOM oOKcuaa cepedpa(l)), kauecTBeHHOE
oOHapykeHHe yriepoja M BOJOpPOJa B OPraHMYECKHX BEIIECTBaX, MOJIY4YEHHE HTUJIEHA U
W3y4YeHUE €ro CBOMCTB, O3HakomyieHHE ¢ Koyuekuusmu «HepTte» u «Yromp», ¢ oOpasnamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBI, MOJCIMPOBAHHE  MOJIEKY]  YIJIEBOJOPOAOB MU
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaepxamme opranndecKkue CoeIMHEHHUs.

[TpenenbHble 0HOATOMHBIE CIUPTHL. CTpoeHHE MOJEKyN (Ha MpUMepe METaHOJa U ATaHoJja).
['omonoruueckuit psaa, obmas QopMmyna, H30MepHus, HOMEHKJIAaTypa W KJIacCH(HKaIUs.
®uznyeckue CBOICTBa NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MeXay
MOJIEKYJIAMH ~ CIIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKUHUM 3aMELICHMs, JeruJpaTaluy,
OKHCJIEHHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU U HEOpraHUYeCKUMHU Kuciotamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleWicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CniocoObl 1osTy4eHrs U NPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upsl, HOMeHKIaTypa U u3oMepHs. OCOOCHHOCTH (PHU3MYECKUX M XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbIE CIIUPTHI — STHWICHIVIMKOIb U MHLEpUH. DU3nuecKkne 1 XUMUYECKUE CBOMCTBA!
peakuy 3aMelleHus, B3aUMOJEHCTBUE C OPraHMYeCKUMH U HEOPraHWYECKHUMH KHCIIOTAMU,
KAaueCTBEHHAs] peaklMs Ha MHOIOAaTOMHbIE cHUpTHL. [IpeacraBieHue o MeXaHU3ME peakuui
HykieopmibHOro 3amernieHus. [lefictBue Ha opranusm dyenoBeka. CrnocoObl TOMy4YyeHHUS U
IPUMEHEHUE MHOTOAaTOMHBIX CIIMPTOB.

®enon. CTpoeHHE MOJEKYJBI, B3aMMHOE BIHMSHUE THAPOKCOTPYNIBI M OEH30JBHOTO sjpa.
®dusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHoma. CrnocoObl MOTydyeHUsS W TNPUMEHEHHE (eHoa.
®deHonopManbaeTUAHAS CMOJIA.



KapOoHunbHBIE COETMHEHNS — aJbJETHIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHHILHOU
rpynnsl. ['omonormdeckue psabl albJIerHI0B M KETOHOB, o0mas dopmyna, u3oMepus Hu
HOMEHKJaTypa. ®du3nueckue CBOWMCTBAa ajbJETrMI0B U KETOHOB. XHMHUYECKHE CBOMCTBA
albJACTUJIOB M KETOHOB: peakuuH MnpucoeanHeHus. OKHCIEHHUE ajbIeru/ioB, KaueCTBEHHbIC
peaxkuuu Ha anpaeruabl. CriocoObl NOMyyeHUs: U IPUMEHEHHUE alIbJAETU0B U KETOHOB.
OOHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTB. (OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KHUCIOT. M3omepusst m HoMeHKiIarypa. DHU3HUECKHME CBOMCTBAa OJHOOCHOBHBIX
npeleibHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MeXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCIIOT. XUMHUYECKUE CBOWMCTBA: KHUCIIOTHBIC CBOWCTBA, peakius STepU(PHUKAIMHU, pEaKIUd C
y4acTUEM YIIIEBOJOPOAHOrO pagukaia. OcoOEHHOCTH CBOWCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOM3BOIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuit psin, oOuias ¢opmyna, U30MEpUs U HOMEHKIATYpa.
Du3nyeCcKue 1 XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupspl. Ctpoenue, ¢u3ndeckue M XUMHUYECKHE CBOMCTBA >KMPOB: THUAPOJINU3 B KHUCIOH U
men09Hoi cpene. OCOOEHHOCTH CBOWCTB )KUPOB, COACPIKAIIMX OCTATKH HETPEISIbHBIX )KHUPHBIX
KHUCIIOT. JKUpbl B IpUpPOJIE.

MBpL14 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mmas xapakTepucTuka yrieBoaoB. Kinaccudukaius yrieBogoB (MOHO-, M- U TIOTUCAXaPHIbI).
MoHocaxapuapl: TJIOKO3a, (PYKTO3a, TajakTo3a, pubo3a, ne3okcupuboza. Dusndeckue
CBOMCTBA M HaxoxaAeHUe B pupoae. PotocuHTe3. XMMUYECKHUE CBOMCTBA IIIOKO3bI: PEAKIIMH C
y4yacTUEM CHUPTOBBIX U aNbJETUIHOW TpPYII, CHUPTOBOE M MOJOYHOKHUCIOE OpOKEHHUE.
[IpuMeHeHue KO3k, €€ 3HAU€HUE B )KU3HEACATEIbHOCTH Opranu3Ma. Jlucaxapuapl: caxaposa,
MajbTO3a M JIaKTO3a. BoccraHaBimBaronMe U HEBOCCTAHABIMBAOLIME aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupone u npumeHenue. [lonucaxapuael: Kkpaxmani, TJIMKOTEH U
nemnono3a. CTpoeHHe MaKpOMOJIEKYJd KpaxMmania, TJIMKOreHa WU Ieiulrono3bl. dusznueckue
CBOICTBa Kpaxmalla ¥ LI€JUII0JIO3bl. XMMHUYECKUE CBOWCTBA Kpaxmaja: TUApPOJIN3, KaueCTBEHHAs
peakuus ¢ uOAOM. XHMMHUYECKHME CBOMCTBA LIEJUIIOJIO3bI: TUAPOJIN3, IMOJy4eHHEe 3(PUPOB
1euTr0103bl. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).
OKCHepUMEHTAIbHBIE METOJbl M3YyYEHUS BELIECTB W HUX [pEeBpallleHui: pacTBOPUMOCTH
pa3IM4YHBIX CIHMPTOB B BOJAE, B3aWMOAEHCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOTO
CIMpTa B alpJEerWJ Ha PAaCKAIEHHOW MEIHOW ITPOBOJIOKE, OKHCJIEHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM KaJiusl (BO3MOXHO MCIIOJB30BaHUE BHIE€OMATEPUANIOB), KAUECTBEHHbBIE PEAKIMH Ha
anberusl (¢ ruapoxkcuaom auamMmmuncepeopa(l) u ruapoxkcuaom meau(ll)), peaxkus rmuneprHa
¢ ruapokcunom Meau(ll), xumMudeckne cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMo/IeiicTBHE
pactBopa TIOK03bI ¢ Tuapokcunom Meau(ll), B3aumopaeiicTBue kpaxmanaa ¢ HOJOM, PEIICHUE
HKCIEPUMEHTANBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHounbl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3huphI».

A3oTcoaepxanie OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHM4YecKre Mpou3BojHble ammuaka. Kiaccudukanus amMuHOB: anudartuyeckue u
apoMaTU4ecKue; MepBUYHbIEC, BTOPHUHbIE U TpeTuuHble. CTpoeHne MoseKyl, olmias Gopmya,
W30MepHs, HOMEHKJIAaTypa U (pU3WdYecKue CBOMCTBA. XHWMHUYECKOE CBOWCTBA aau(aTHUUECKHX
aMUHOB: OCHOBHBIE CBOWCTBa, AQJIKWIMPOBAHHE, B3aUMOJECHCTBUE IEPBUYHBIX aMUHOB C
azotucToi Kucaotor. Coiau allKuIaMMOHMUS.

AHUIMH — TPEACTaBUTENb aMHUHOB apoMarnyeckoro psaa. CrpoeHue aHwiIMHA. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KavectBennsle peakuuu Ha aHWivH. CrocoObl MOJydyeHHs W MpPUMEHEHHE aTu(aTHYecKHX
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOEH3071a.



AMuHokuciotel. Homenknatypa u usomepus. OTnenbHbIE NPEACTABUTENN 0O-aMHUHOKHCIIOT:
[JIALNMH, anaHuH. Pu3nyecKkue CBOMCTBA AMMHOKHUCIOT. XMMHUYECKHE CBOMCTBA AMHHOKHCIIOT
Kak aM(OTEpHBIX OPraHWYECKHX COCIUHEHUH, pEaKUus IOJIMKOHICHCAIIMH, OOpa3oBaHHE
NENTUIHOM CBA3U. bruosornyeckoe 3HaueHue aMMHOKUACIOT. CUHTE3 ¥ TUAPOJINA3 NIENTUIOB.
benku xak npupoansie nonumepsl. [lepBuuHas, BTOpUYHAs U TPEeTUYHAs CTPYKTypa OEIKOB.
XuMHUYECKHe CBOICTBA OENIKOB: THAPOJIN3, IeHaTypalysl, KAaUeCTBEHHbIE PEaKLIUU Ha OCJIKH.
OKCEpUMEHTAJIbHBIE METO/Ibl U3YUEHUS BELECTB U MX NPEBPALLEHUI: pacCTBOPEHHE OEIKOB B
BOJIE, JEeHaTypauusi OEJIKOB IpU HArpeBaHWHU, IIBETHbIE pEAKIMM Ha O€IKu, pelieHue
AKCIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TCOJAEP)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHHe OPraHUYECKUX COCOUHEHUI.

BbicokomoiieKy IsIpHbIE COeTUHEHHUS.

OcHOBHBIE TIOHATHS XHMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, IOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHSAs MOJIeKyaspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH — IIOJIMMEPHU3ALUs U OJINKOHICHCALINS.
[Tonmumepusle Mmatepuansl. Ilmactmaccsl (IOMUATHIIEH, MOJUIPONMIEH, MOJUBUHWIXJIOPHI,
HOJUCTUPOJI, HOIUMETHIMETaKpUIaT, MOJIMKapOOHAThI, MOJUATUICHTepedTaIaT). Y TUIN3alUs U
nepepaboTKa IIacTUKa.

OnacroMepbl:  HaTypajlbHBIH  KaydyK,  CHHTETHYECKME  Kaydyku  (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypasibHble (XJONOK, IIEpPCTh, IIENK), HCKYCCTBEHHbIE (BUCKO3a, aleTaTHOe
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cnenuanbHOrO HazHaueHus (TedoH, KeBiap, 3JIEKTPOIPOBOMALIME IOJIMMEPHI,
OuopaszinaraeMble OJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIECTB M HUX IPEBPALLEHUN: O3HAKOMIIEHHE C
oOpa3uamMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyyKoB, pELIECHUE
JKCIIEPUMEHTAIBHBIX 337a4 110 TeMe «Pacro3HaBaHue IUIaCTMAcC U BOJIOKOH).

Pacuérnble 3anaum.

HaxoxxneHnne MoneKyasipHOMl (OpMyNbl OpPraHMYeCKOro COEIWHEHHs 1O MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTrO
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaklUy U/WUIN UCXOJHBIX BELECTB, YCTAHOBJIEHUE CTPYKTYPHOUI (OpMYIIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJIY4YEHHS,
oTpeziesieHUe JI0JIM BBIXOJA MPOJIyKTa peaklUuy OT TEOPETUYECKH BO3MOMXHOTO.
Me:xnpeaMeTHBIE CBSI3H.

Peanuzanus MexXmpenMeTHBIX CBsi3ed NMpU HM3Y4EHMM opraHuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0ue ecTeCTBEHHO-HAay4yHbIE MOHATHUSA: ABJICHHE, HAay4yHbIH (DakT, TMIIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CHHTE3, Klaccupukanus, HaOIIOJeHHe, HU3MEpPEHUe, OSKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusnka: mMaTepus, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUUYECKUN YPOBEHbD,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOE COCTOSHHUE BEIIeCTBA, (PM3UUECKUE BEIMYMHBI, €IMHUIIBI
U3MEpEHUs], CKOPOCTh, SJHEPTHs, Macca.

Buonorusi: knerka, opraHu3M, SKocHcTeMa, Ouochepa, MeTaboIU3M, HACIEICTBEHHOCTbD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUSA, OpoxeHUe, (OTOCUHTE3, NbIXaHHE, OCJKH,
YTJIEBOBI, JKUPBI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIe, TOTINBO.

TexHonorus: NUILEBBIE MPOLYKTHI, OCHOBBI PAIllMOHAJIBHOIO IHMTAHUS, MOIOLIUE CPEJCTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHX BOJIOKOH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBeTcTBMHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS TpeaMeTa «XHUMHUS» Ha YPOBHE CpeIHEro oOmero ooOpazoBaHUs
BBIJICTICHBI CJIETYIOIINE COCTABISIONIUE: OCO3HAHUE O0YUAIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEICICHHIO;
HaJIM4YUe MOTHUBALMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B OGH.[CCTBG npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYIUC
[IPaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LIENIU U CTPOUTDH KUIHEHHbBIC
IIJIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaAMeTa «XUMHUD» OTPAKAIOT COPMUPOBAHHOCTH OMBITA
MO3HABATEIIBHON M TPAKTHUYECKON JEATEIHbHOCTH OOYYaIomUXCsl B TIPOIECCEe peaTH3aIliu
o0pa3oBaTeNnbHON JesATeNbHOCTH. JIMYHOCTHBIE pPE3yabTaThl OCBOEHHS MpeAMeTa «XHUMHUI»
OTpaXKaroT CPOPMUPOBAHHOCTH ONBITA IIO3HABATEIPHOM M TMPAKTHYECKOM JIEATEIbHOCTH
o0yJarouxcs B Mpoliecce peaan3anuu 00pa3oBaTeIbHOM e TEIbHOCTH, B TOM YHCIIE B YaCTH:
1) rpa:ka1aHCcKOro BOCIIUTAHUS:

OCO3HAaHUA OOYYaIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAAKY,; IMPECACTABICHHA O COUAIIBHBIX HOPMAX W IpaBUIaX MCKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE; TOTOBHOCTH K COBMECTHOM TBOPUECKOH AESITETFHOCTH MPH CO3/IaHUU
y'-I€6HI)IX IMPOCKTOB, PCHICHUHA y‘~I€6HI>IX MW ITIO3HaBaTCJIbHBIX 3aaad, BBIIIOJTHCHUHN XHMHUYCCKHX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U IMPUHHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IPYTuX MpU
aHaJIM3€e Pa3TUYHbIX BUJIOB YU€OHO IeATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HACIIeUI0 OTEYECTBEHHON XUMUM;
YBaXXCHUA K IMPOLECCY TBOPUYCCTBA B oOJractu TCOPHUU U MPAKTHYCCKOI'O0 MNPUIIOKCHHUA XWUMHHU,
OCO3HaHHUA TOTO, YTO JAaHHbIE HAYKH €CTh PE3yNbTaT JUIUTEIbHBIX HAOIIOACHUM, KPOMOTIUBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOTO TPpyda y‘IéHI)IX H ITIPAKTUKOB;

MHTEpeca M MO3HABATENbHBIX MOTUBOB B MOJIYUYEHUHU M MOCIEIYIOIMIEM aHAIu3e HHPOPMAIUH O
NEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHON XHUMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBCHHOI'O CO3HAaHUWA, OTHUYCCKOI'0 IIOBCIACHUA, CIIOCOOHOCTH OICHUBATh CHUTYyallUuH,
CBSI3aHHBIE C XUMUYECKUMH SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbBI M HOCHHOCTU;ITOTOBHOCTH OIICHUBATH CBOE IIOBCACHUEC U
MOCTYIKKA CBOMX TOBapHINEH C TMO3UIMNA HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM
OCO3HaHUS MOCIIEICTBUM ITOCTYIIKOB;

4) popmMupoBaHH KYJIbTYPHI 310POBbS:

MOHUMAaHUS IIEHHOCTeH 370pOBOTO W 0e30macHoro oOpa3a IKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;
coOJr0IeHHsT TTPaBHJT 6€30MaCHOTO OOpaIleHUs C BEIIECTBAMHU B OBITY, TIOBCETHEBHON KU3HU, B
TPYIOBON AESITENbHOCTH; MOHUMAHUS IIEHHOCTH MPaBWJI MHIUBUIYaTbHOTO U KOJUIEKTUBHOTO
0€30IMacHOTO MOBE/CHHS B CHTYAIMIX, YIPOXKAIOIMINX 3I0POBBIO M KH3HU JIIOJCH; OCO3HAHUS
MOCNEACTBUA W HENPUATUS BPEIHBIX TMPUBBIYEK (YIMOTPEOICHHUS alKOToJisd, HApKOTHKOB,
KYpEHHUs);

5) Tpy10BOr0o BOCHIUTAHUSA:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIICIOBATCIIbCKOW  JCSATCILHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JACSITEIbHOCTH;



YCTAHOBKH Ha aKTHBHOE Y4aCTHE B PEIICHUH MPAKTUYECKHUX 3a7a4 COIIMAIbHON HAIPaBIEHHOCTH
(B pamkax CBOEro Kkiacca, IIKOJbI); HMHTEpeca K TMPAKTHYCCKOMY H3YyUYCHHIO Mpodeccuit
Pa3JIMYHOTO POJIa, B TOM YHCJIE HA OCHOBE IIPUMEHEHHUS PEAMETHBIX 3HAHUH 110 XUMHH;
YBOKEHUS K TPyHLy, JIOJSAM Tpylda M pe3ysibTaTaM TPYAOBOH JEATENbHOCTH; T'OTOBHOCTH K
OCO3HAaHHOMY BBIOOPY WHIMBUAYaJILHOW TpaeKTopuu oOpasoBanusi, Oyaymiedl mpodeccuun u
peanu3alMy COOCTBEHHBIX JKM3HEHHBIX IJJAHOB C Y4ETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111eCTBa;

6) IK0JIOrHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH 1eJIeCO00Pa3HOr0 OTHOIIEHHS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

NOHMMAaHH TJO00ATBHOIO XapakTepa OSKOJOTHMYECKUX TMPOoOIeM, BIUSHHS HKOHOMHYECKHX
IPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBHOMN Cpelibl;

OCO3HAHMSI HEOOXOIUMOCTH HCIOJNBb30BAaHUS JOCTIDKEHHH XHWMHUHM Ui PEIICHUs BOIPOCOB
PaLMOHATIBHOTO IPUPOIONOIb30BAHUS;

AKTUBHOTO HENPUATUS JEHUCTBUM, IPUHOCALIMX BPEI OKPYKAIOLIEH NPUPOAHONU Cpene, yMEHMs
IPOTHO3UPOBATh HEOJIArONPUATHBIE HIKOJIOTHUECKUE TOCIEICTBUS MPEANPUHUMAEMbIX JAEHCTBUM
U TIPEIOTBPAIIATH UX;

HQJIMYM  Pa3BUTOrO  SKOJIOTMYECKOTO  MBIIUICHHS, SKOJOTMYECKON KyJIbTYpbI, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HANpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCSI HMMH B
II03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMAJIbHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHHsI aKTUBHO
IPOTHBOCTOSATH HICOJIOTHH XeMO(POOHH;

7) HeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
IPAaKTUKW; TOHUMAaHUA ClIEUU(PUKU XMMUU KaK HayKd, OCO3HaHMs €€ posid B (OPMHPOBAHUU
palMOHATILHOTO HAYYHOTO MBIIIICHHS, CO3JJAHUN LIEIOCTHOTO MPEICTABICHHS 00 OKpY)Karolem
MHUpE KaKk O €IMHCTBE HPUPOIbl U 4YEJIOBEKa, B MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHnn mpodieM COXpaHEeHUs IPUPOJTHOTO PAaBHOBECHS; YOSIKIEHHOCTH B 0CO00H 3HAUUMOCTH
XUMHHU Ui COBPEMEHHOM LMBHWIM3ALMU: B €€ T'YMaHUCTMUYECKOW HAMpaBICHHOCTH M Ba)KHOM
pOIM B CO3JaHWM HOBOW 0a3pl MaTEepHUATBHON KYJIBTYPHI, B PEIICHUH TIO0AIBHBIX MPOOIeM
YCTOMUMBOTO  pa3BUTHsI YElIOBEUeCTBA — CBHIPbEBOM, OHEPreTHYecKoW, MHIIEBOH U
HKOJIOTHYECKOW OE30MacHOCTH, B PAa3BUTHH MEIUIMHBI, O00ECIICYeHUH YCJIOBUH YCIIEITHOTO
TPyZAa U SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKAOTr0 WieHa OOIEeCTBa; €CTeCTBEHHO-HAY4HOM
TPaMOTHOCTH: TIOHUMAaHHUs CYIIHOCTH METOAOB TO3HAHUS, HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCHOJb30BaTh MOJTy4yaeMble 3HAHUS I aHaJIu3a U OOBSACHEHUS SIBICHHUM
OKpPYKAIOMIETO MHpa M TPOHMCXOJAINX B HEM HM3MEHEHWH, YMEHHs JelaTh OOOCHOBaHHBIE
3aKJIIOYEHHUsST HAa OCHOBE HAy4yHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIIHHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUS IS
peuieHuss MpoOJieM B  pealibHBIX JKU3HEHHBIX CHUTYyallusiX; MHTEpeca K I03HAHMIO,
UCCIIEIOBATEIIHCKON JeSITeTbHOCTH; TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPBIBHOMY 00pa30BaHUIO
U caM000pa3oBaHMIO, K aKTUBHOMY MOJYYEHHMIO HOBBIX 3HAHUI 1O XMMHMU B COOTBETCTBHM C
KMU3HCHHBIMH TIOTPEOHOCTSIMHU; HWHTEpeca K OCOOCHHOCTSIM Tpylda B pa3IHuHBIX cdepax
npodecCHOHATBLHOMN e TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yNbTaThl OCBOSHUS MPOTPAMMBI M0 XMMHH Ha YPOBHE CPETHETO OOIIEro
o0pa3oBaHHUS BKIIOYAIOT: 3HAYUMBIC JUIS (OPMHUPOBAHUS MHPOBO33PEHUS OOYJAFOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEKIPEIMETHBIC) OOIIeHayUYHbIe MOHSITHS, OTPAXKAIOIINUE IEIOCTHOCTh
HAyYHOW KapTHHBI MHpa W CICNH(DHKY METOJOB IMO3HAHUS, WCIOJIB3YEMBIX B ©CTECTBECHHBIX
Haykax (MaTepus, BEIIECTBO, SHEPTHUs, SBICHUE, MPOIECC, CUCTEMa, HAyYHBIH (aKT, IPUHIIMII,
TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, WCCIEAOBaHUE, HAONIOJCHUE, HW3MEPEHHE,



OKCIIEPUMEHT M JAPYIHE); YHUBEpCaJbHbIE Yy4yeOHBbIC JEHCTBHS  (IIO3HABATENbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecneunBaromue QopMupoBanue (HyHKIIMOHAIBHON
IPaMOTHOCTH M COLMAIBHOM KOMIIETCHIIMH OOYyYarolnuXcs; CHOCOOHOCTh OOyYaroImuxcs
UCIIONIb30BAaTh ~ OCBOCHHBIE  MEXIUCUUIUIMHAPHBIE,  MHUPOBO33PEHUECKHWE  3HAHUS U
YHUBEpCaJbHbIE Yy4eOHbIE JCHCTBHSI B IO3HABAaTEJIbHOM M  COLMAIBHON  IMpaKTHKE.
MertanpeameTHble  pe3yibTaThl  OTPaKalOT  OBJAJEHUE  YHUBEPCAIbHBIMH  y4EOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMU.

ITo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a30Bble JJOrMYecKUe AeCTBHS:

CaMOCTOSITENIbHO ~ (DOPMYNUpPOBaTh U AKTyaJH3UpOBaTh MpoOJeMy, paccMmarpuBarh €&
BCECTOPOHHE; ONpEAEIATh LEIu JAEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH UX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThl AESITEIBHOCTH C IOCTABICHHBIMU LMY,

UCIIOJIb30BaTh IIPU OCBOCHUH 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIIEIATh XapaKTepHbIe
IPU3HAKU MOHSATMM M YCTAHABIMBATh WX B3aUMOCBS3b, MCIIONB30BaTh COOTBETCTBYIOLIUE
HOHATUS JUIsl 0OBSCHEHUS OTAEIbHBIX (DAKTOB U SBJICHUH;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUIs KJIACCU(UKALMY BEIIECTB U XUMHUUECKUX PEaKIIMA;
yCTaHaBJIMBATh IPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTHBHBIC, JEIYKTUBHBIE, 110 aHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS B PACCMATPUBAEMBbIX SBJICHHSX, (POPMYJIUPOBATH BHIBOBI U
3aKJIIOYEHHUS; TPUMEHATh B IPOLIECCE IO3HAHUS HCIOJb3YEMbl€ B XHMHUU CHMBOJIMYECKHE
(3HaKOBbIE) MOJIENH, NpPeoOpa3oBbIBATh MOJEIbHBIE IPEJICTABICHUS — XUMHMUYECKUI 3HaK
(cMMBOJ) 3J€MEHTa, XUMUYecKasi GopMyJia, YypaBHEHUE XUMHUECKON pPEeakuu — MpU pelIeHun
y4eOHBIX I103HABATEIbHbIX W MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BaHHbIE MOJICIIbHBIE
IIPEJICTaBICHUS JJIsl BBIBICHHUS XapaKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB M XMMHUYECKUX
pEeaKIuu.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;
(GbopMynUpOBaTh LENH U 33JJa4l UCCIIEIOBAHMSI, HCIIOJIb30BATh [TOCTABJIEHHBIE U CAMOCTOSITEIILHO
chOopMyIMpPOBAaHHBIE BOIPOCHl B KauyeCTBE WHCTPYMEHTa TIO3HAHUS U OCHOBBI IS
(GbopMHUpPOBaHUS TMIIOTE3bI 10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BIAJIETh HABBIKAMU  CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS W IPOBEICHUS  YUCHMUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IpOIlecca, CaMOCTOSTENIbLHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh O0OOOLIEHHS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETIaHHON
pabote; MpHOOpETaTh OMBIT YYEHUYECKOM HCCIEN0BATEIbCKOW M IMPOEKTHOW JesITeIbHOCTH,
IPOSBIATh CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEeIlIeHUus
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ unpopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMYHBIX MCTOYHHMKAX WMHGPOpMaLUU (HAYyYHO-TIOMYJSpHAs JUTeparypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TocoOusi, pecypcbl HWHTepHeTa), aHaIM3UpOBATH
UHPOPMALIMIO pa3IMYHBIX BUAOB U (OpM mpencTaBieHUs, KPUTHYECKH OIICHHMBATh €&
JIOCTOBEPHOCTh M HENPOTUBOPEUUBOCTH; (OPMYIHMPOBATH 3alpOChl U MPUMEHATh Pa3IUyHbIE
METO/BI IPU MOKMCKEe M 0TOOpe MH(pOpMaIK, HEOOXOAUMOM /sl BHIMOJHEHHUS YYeOHBIX 3a7a4
oTnpeAeNEHHOr0 TUIMAa; TPUOOpETaTh OMBIT UCIOIB30BaHUS HH()OPMALIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI M pa3jIMYHBIX ITOMCKOBBIX CHUCTEM; CaMOCTOSATENBbHO BBIOMPATh ONTHUMAJIBHYIO
dopMy mnpencraBieHus HHPoOpMAUK (CXeMbl, rpaduku, AUArpaMMbl, TaOIUIbI, PUCYHKH H
JPYTUE);UCTIONB30BaTh HAYYHBIM S3BIK B KauecTBE CpPEJCTBA NpU paboTe € XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (opMyJbl, aOOpeBHaTypbl, HOMEHKJIATYpPY; HCIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKHE
CpEeJICTBA HArJISAHOCTH.



KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY OOCYKTaeMOW TEMBbI B XOJE IUAIOTa W/WIH JUCKYCCHH,
BBICKA3bIBaTh UJEH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
NPEJIOKEHHOM  3a/lauyd; BBICTYNaTh C IPE3EHTAUHUEW  pe3yJIbTaTOB  ITO3HABATEIIbHOMU
JEATEIbHOCTH, IIOJYYEHHBIX CaMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHUKAMH IIpU
BBITIOJIHEHUH XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOM pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, pealu3alMy y4yeOHOro NpoekTa, U (GOPMYIUPOBATH BBIBOJBI IO
pe3ysbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN TyTEM COTIIACOBAHUS MO3UIUHI B X0O€ 00CYKICHUS U
oOMeHa MHEHUSIMHU.

PeryasitTuBHbIe yHHBepPcaJbHbIE yUeOHbIE 1eiiCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBATh M  OCYILECTBJIATh CBOK I103HABATENIbHYIO JIEATEIbHOCTD,
onpenenss e€ eI M 33aJadd, KOHTPOJIMPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IOJIy4eHHs] HOBBIX 3HAHUH O
BELIECTBAX U XMMHUYECKUX PEAKLHUAX; OCYLIECTBIIATh CAMOKOHTPOJIb JI€ATEIbHOCTU HAa OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaThl OCBOCHHUS IPOrpaMMBbl [0 XUMHUH Ha YIiyOJIEHHOM YpOBHE Ha YpOBHE
cpeaHero odmero o0pa3oBaHMs BKIIOYAIOT Crielu(pUUEcKre Ui y4eOHOTo mpeaMeTa «XuMUs
Hay4Hble 3HAHUS, YMEHUS U CIOCOObI JEMCTBUM 10 OCBOCHMIO, MHTEpIpETaluud |
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 10 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMUEH.

[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs» OTpaXkaroT:
c(popMUPOBAHHOCTH NpeACTABJIEHUI: O MECTE U 3HAUYEHUU OPraHMYECKONM XUMHHU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCIIeYeHNH YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA B PEIICHUU
po0JieM SKOJIOTHYECKOM, IJHEPreTHYECKON U MUILEBOM 0e3011acCHOCTH, B Pa3BUTUN MEIUIINHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPrHH, B OOECIEUEHMH pPallMOHAIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpEIe;

BJIQ/ICHUE CUCTEMOW XMMHUYECKHX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIMOJAralolue MOHITUS —
XMUMHYECKUI DJIEMEHT, aToM, spO M JJIEKTpOHHas o0oiouka aroma, S-, P-, d-aTOMHbIe
opOuTa, OCHOBHOE M BO30YXIEHHOE COCTOSHUSI aTOMa, TMOpUAM3AIUs aTOMHBIX OpOUTanei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHMCIEHHS, XUMUYECKas
CBS3b, MOJb, MOJISIPHAs Macca, MOJSPHBIA OOBEM, YIVIEPOJAHBIM CKeNeT, (yHKIHOHAJIbHAs
IpyMIa, paaukai, CTpyKTypHble GOpMYIbl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), H30MEPHS
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (Fr€OMETpHUEcKasl, ONTUYECKasi), U30MEPhl, TOMOJOTUYECKUI
psil, TOMOJIOTH, YIJIEBOJAOPOJBI, KUCIOPOA- M a30TCOAEpXKAllUe OPraHU4eCKHE COEAUHEHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEUHEHUS; TEOPUH, 3aKOHbI
(mepuoanyeckuii 3akoH J[. . MenneneeBa, TeopHsi CTpOSHHUs OpraHM4eckux BemiectB A. M.
BbytnepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXpPaHEHUS U MPEBpallleHUs YHEPrUHU
OpY  XUMHUYECKMX  PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKMI  SI3BIK  XHMMH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE NMOHUMAaHHUS NMPUYMHHOCTH U CHUCTEMHOCTH
XUMHYECKMX  SIBIGHMH;  TPEACTABIECHUS O  MEXAaHM3MaX  XUMHYECKMX  PEaKLUi,
TEPMOJMHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHHs, O B3aUMHOM BIIUSHUU
aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaxX (MHAYKTUBHBIA U Me30MEpPHBIHN 3¢ (eKThl, opueHTaHTH! | 1
Il poma); ¢akronoruueckue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYYEHHH M O€30MacHOM
UCIIOJIb30BaHUM Ba)KHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOH AEATEIbHOCTH



YeJoBeKa, OOIIMX HAayYHBIX MPUHIMIAX XUMHUYECKOrOo IPOM3BOACTBA (HAa TmpuUMepe
MIPOU3BOICTBA METAHOJIA, IepepadOTKu HePTH);

c(OPMHPOBAHHOCTh YMEHHUI: BBIABIATh XapaKTEPHbIC NMPU3HAKU TOHATHH, yCTAaHABIMBATh UX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS IPU ONUCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c¢opMHUPOBAHHOCTH YMEHMIA:

MCIIOJIb30BaTh XMMHMUYECKYK) CHUMBOJIUKY JUISl COCTAaBJICHHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) ()OPMYJI OPIraHUYECKUX BEILECTB;

COCTaBJISITh YPAaBHEHUS XUMHUYECKMX pEaKUUN U PACKpPbIBaTh UX CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPECTBOM COCTABJICHUS HJIEKTPOHHOIO OanaHca 3TUX peaKIuid,
peakuuii HMOHHOTO oOOMEHa MYTEM COCTaBICHUS MX IIOJHBIX U COKpAIEHHBIX HOHHBIX
ypaBHEHUM;

M3rOTaBIMBATh MOJENIN MOJIEKYJ OPraHMYECKHUX BEILECTB JUIsl WILTIOCTPALMM UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: YCTaHaBIUBAaTh IPUHAIJICHKHOCT M3YUEHHBIX OPraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONPEEIIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHATIHHBIE HA3BAHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpraHMYeCKUX BEIIeCTB (ITUJICH, AaleTUIEH, TOJYyOl,
TJIMIEPUH, STWICHTIUKONIb, (GeHos, (OopMaNbIeTua, aneTaabAeTHl, AaleTOH, MypaBbUHAS
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTUHOBAs KHUCIOTHI, TJIUIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);
c(OPMHUPOBAHHOCTb YMEHHUS ONPEACIATh BU XUMUUECKON CBA3H B OPraHUYECKUX COCTUHEHUSAX
(xoBaJIeHTHasl U UOHHAs CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBA3b);

c(OpPMHUPOBAHHOCTb YMEHUS NPUMEHAThH IOJ0KEHUS TEOPUU CTPOCHUSI OPraHMUYECKUX BEIIECTB
A. M. byrnepoBa Ji1s1 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTAaBA U CTPOCHMUS;
c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOEHHE, (PU3NYECKHE U XUMHUYECKUE
CBOICTBa TUNMYHBIX NpPEICTaBUTENICH Pa3IMUYHBIX KJIACCOB OPraHWYECKUX BEIECTB: AJKaHOB,
LIMKJIOAJIKAHOB, AJIKEHOB, AaJIKaJUEHOB, AJIKWHOB, apOMAaTUYECKUX YIJIEBOJOPOAOB, CIHUPTOB,
albJIeTU/IOB, KETOHOB, KapOOHOBBIX KHUCJIOT, TMPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJMCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HUMH YPaBHEHMSIMH COOTBETCTBYIOILUX
XMMHUYECKHX PEaKLUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyi;

c(OpMUPOBAHHOCTh YMEHHUS MOATBEPKAATh Ha KOHKPETHBIX MPUMEpaxX XapaKTep 3aBUCUMOCTH
PEAKIIMOHHON CIOCOOHOCTU OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTM M THUIA KOBAJEHTHOU
CBSI3M (G- U TM-CBSI31), B3AUMHOTO BJIMSIHUS @TOMOB U TPYIIIT aTOMOB B MOJIEKYJIAX;
c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOYHUKHU YIJIEBOJOPOJIHOTO ChIpbsi (HEPTBH,
IPUPOJHBIN Ta3, yrojb), CIOCOObI €ro nepepaboTKU U MPAaKTUYECKOe MPUMEHEHUE MPOITYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTH BJIQJICHUSI CUCTEMON 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAaX IMO3HAHUS —
HaOJI01IeHUH, U3MEPEHNH, MOACTUPOBAHNH, SKCIIEPUMEHTE (PEaTbHOM M MBICICHHOM) U YMEHUS
MPUMEHSITh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATH OCHOBHBIE ONEpallMd MBICIUTEIBHON NESATEITbHOCTH —
aHAIW3 U CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMAaTU3allhi0, BbISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JIUISl U3yUEHUS CBOMCTB BELECTB M XUMUYECKUX PEAKIIUIL;
c(OpMUPOBAHHOCTh YMEHHI: BBISABIATH B3aMMOCBS3b XUMHUYECKUX 3HAHUNW C TOHSTUSIMHU M
IpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX TpPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepuajbHOrO €JMHCTBA MHpPA, UCIOJb30BAaTh CHUCTEMHBIE 3HAHUS I10
OpPraHMYeCcKOl XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUN, HMEIOIINUX €CTECTBEHHO-
HAyYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHH: MPOBOJUTH PAcUEThl MO XUMHUUYECKUM (hopMynam U ypaBHEHUSIM
XUMHYECKMX pEaKIUil ¢ ucnoyib3oBaHueM (U3MYecKUX BelIMYMH (Macca, OO0OBEM Tra3oB,



KOJIMYECTBO BELIECTBA), XapaKTEPUIYIOUIUX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI: Pacu€Thl Mo
HAXO0XICHUI0O XUMUYECKOW (OpMYJIbl BEIIECTBA MO U3BECTHBIM MAacCCOBBIM JOJSIM XMUMHUYECKUX
AIIEMEHTOB, MPOAYKTaM CTOPaHHUS, TUIOTHOCTU T'a3000pa3HbBIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBaTh, AHAIM3UPOBATH U OLIEHHWBATH C MO3ULUN
HKOJIOTHYECKOM O€30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOJICTBEHHOM JEATEIBHOCTH
YeJloBeKa, CBSI3aHHOM C MepepabOTKOW BEIIECTB, HCIONb30BaTh IMOJTYYCHHbIC 3HAHUS IS
MPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUCIH;
c(OpMUPOBAHHOCTh YMEHHUH: CAMOCTOATEIbHO IUIAHUPOBATh W TMPOBOJUTH XUMHUYECKUUN
AKCIIEPUMEHT (IIOJTyYEHUE U U3YYEHUE CBOMCTB OPraHUUECKHUX BEIIECTB, KAUYECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB M KHUCJIOPOACOJAECPKAIIMUX OPraHWYECKUX BEILECTB,
pellieHne HSKCHEPUMEHTANbHBIX 3aJad [0 PACIIO3HABAHWIO OPraHMYECKHX BEIIECTB) C
coONrofieHreM TMpaBWil  0e30MacHOro oOpalleHusi C  BelleCTBAaMU U JJaOOpPaTOPHBIM
o0opynoBanuem, (HOpMyIUpOBaTh IENb HCCICIOBAHUSA, NMPEACTABIATh B Pa3IMYHON (dopme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;
c(OpMHUPOBAHHOCTh YMEHUI:

coOirofaTh TMpaBuUia JKOJOTUYECKH I€JecCO00pa3sHOro TMOBEACHUS B OBITY W TPYAOBOM
JIEATEIIPHOCTH B LEJAX COXPAaHEHUs CBOETO 3J0POBbs, OKPYKAIOUICH NPUPOIHOM Cpeasl U
JOCTH>KEHUS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHYECKOIO [IEWCTBUA Ha JKUBBIE OPraHU3Mbl ONPEACIEHHBIX
OpraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

AHAJIN3UPOBATH 11€J€CO00Pa3HOCTh NPUMEHEHUS OPTaHUYECKUX BELIECTB B MPOMBIIUIEHHOCTH U
B OBITY C TOYKU 3pEHUSI COOTHOLICHHS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh ~ YMEHHUH: OCYIIECTBIATH IEJICHANPABICHHBIM TOUCK XUMHUYECKOU
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATM3UPOBATH XHUMHYCCKYIO
uH(popMallrIo, repepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Kouu4yecTBO 4acon DJIeKTPOHHbIE tﬁpoxn
3yue
Ne n/m HaumeHoBaHMe pa3iesioB U TeM NPOTPAMMbI KoHTposibh Mpaxruse | (WHppobeie) yHeHmt
Bcero cKHe o0pa3oBaTe/ibHbIE
ble padoThI
padoThI pecypcobl
Pa3nen 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUH
[Ipeamer opranudeckoit Xumun. Teopust Bu6muorexa IIOK ~ 2.09-19.09
11 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 8 https://m.edsoo.ru/d
Bbyrneposa 69df650
Hroro mo paszneny 8
Pa3znen 2. YriaeBoaopoasl
IIpenenpHble YIIeBOAOPOILI — aJIKaHBI bubmaorexa [IOK 19.09-30.09
2.1 P 4 P ’ 5 https://m.edsoo.ru/d
LUKJI0AJTKAHbI 694650
HenpenenbHble yriaeBogopoabl: aaIKeHbBI bubmorera [IOK+3.10-14.11
2.2 P yr POABE: ’ 14 1 https://m.edsoo.ru/d
QKA IUEHBI, ATKHHBI 694650
bubmuorexa [JOK = 18.11-5.12
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 https://m.edsoo.ru/d
69df650
ITpupoaHBIe HCTOYHUKH YTIEBOIOPOIOB U UX Bubmiorexa IOK | 5.12-12.12
2.4 pHp 5 yr P 4 https://m.edso0.ru/d
nepepaboTka 694650
bubmuorexka [JOK = 16.12 -23.12
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOJAOB 4 https://m.edsoo.ru/d
69df650
Hroro mo pazneny 35
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Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeuHeHust

bubnuoTeka 13.01-30.01
3.1 Cruptel. denon 11 HOK
https://m.edso0.r
u/d69df650
K ) bubnuoTeka 30.01-13.03
apOOHMIIBHBIC COCTUHEHUS: AJTbJICTHIBI 1 oK
3.2 keToHbl. KapOoHoBbIe KUCIOTHL. ClOKHBIE 21 1
b K https://m.edso0.r
SPHPEL AHPH u/d69df650
bubnuoTeka 13.03 -7.04
OK
3.3 % 9 .
HICBOAN https://m.edso0.r
u/d69df650
Utoro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeMHeHUus
bubnnoreka 10.04 -24.04
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 12 HOK
https://m.edsoo.r
u/d69df650
Uroro no pazueny 12
Paspnen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUS
bubnuoteka 28.04-22.05
5.1 BricokoMoneKysipHbIe COSMHEHMS 4 HOK
https://m.edsoo.r
u/d69df650
Hroro no pazneny 4
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INOYPOYHOE INVTIAHUPOBAHMUE 10 KJIACC

KoanuecTBo 4acoB

Ne Hara JJIeKTPOHHBbIE U(PPOBBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero U3ydYeHHsi ~ 00pa3oBaTe/IbHbIE pecypchbl
padoThI padoTshI
[Ipenmer u 3HaueHue
1 OpTraHUYECKON XHUMUH, 1 5.09 bubnuoreka [JOK
' IpeJICTaBICHUE O MHOroo0pa3uu ' https://m.eds00.ru/3686e6f5
OPraHUYECKUX COCTUHEHUI
DJIEKTPOHHOE CTPOEHUE aTOMa
neposa (OCHOBHOE U
2 }137236p él(aﬂoe COCTOSIHUS) 1 5.09 bubmorexa HOK
' ae ) ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXKHOCTH aTOMa
yriepojaa
XuMuyeckas CBsi3b B
OpPraHMYECKUX COCTUHEHMSIX.
3 Mexanu3mbl 00pa3oBaHuUs 1 5.09 bubmorexa HOK
' ooP ' https://m.edso0.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOLI
pas3psbiBa CBs3ei
4 Teopust cTpoeHHsI OpraHU4ECKUX 1 9.09 bu6nuorexa [IOK
’ coemuHennii A. M. Byrneposa ' https://m.edso0.ru/9e595ch8
Buasl uzomepuu: cTpykTypHas,
MIPOCTPAHCTBEHHAS. Eub 1OK
nOIMoTEeKA
5. DneKTpoHHBIE 3PPEKTHI B 1 12.09
3 b https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX
COeTMHEHNN
6 IIpencrasnenue o 1 12.09 bubnuorexa [JOK
' KiaccuuKanuy u ' https://m.edsoo.ru/c212dd21
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CUCTeMaTHUYEeCKas HOMCHKJIATypa
(IUPAC) opraHnn4eckux BEIICCTB

Knaccudukanus peakuuii B

bu6mmoreka [JOK

7. 16.09
OPraHU4YEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa
Cucremarusanus 1 00001eHne
8 sgagui o teMe I[Iposepounas 19.09 Bubmaoreka LOK
’ POBEP ) https://m.edsoo.ru/87a37cab
pabora
AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
o611asg hbopMyiia, HOMEHKIATYpa
9 " I/ISOMS) I/il }BIJ'IGKT OHHOE U & 19.09 Eubmiorexa HOK
’ pH, p ' https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT
10 Du3nYeCKUe U XUMHUYECKHUE 53.09 bubmuoreka [JOK
' CBOMICTBA aJIKaHOB ' https://m.edsoo.ru/3137711c
Haxosxnenue aiakaHoB B IPUPOJIE.
11 CrocoOs! ITOIyYEeHUS 1 PP 26.09 bubmaorexa IJOK
' ya ) https://m.edso00.ru/259b0a5h
MIPUMCHCHUE AJIKaHOB
[{uknoankansl: obmas Gopmyina,
HOMEHKIIATypa U N30MEPH,
12 OCO6GHHOC"1}“’I/I? C OeHI/IflpI/I 26.09 Bubmaorexa IJOK
' 1PS ' https://m.eds00.ru/156730d2
XHUMUYECKHX CBOMCTB, CIIOCOOBI
TIOJTyYEHUS ¥ IIPUMEHEHHE
Pemenune pacuéTHbIX 3a1a49 Ha
OIpeIETIEHUE MOJIEKYJIIPHOMN
OPMYJIBI OPTaHUYECKOTO
(opaysibt 0p Butmmorexa [OK
13. BEIIECTBA 10 MACCOBBLIM JIOISIM 30.09

aTOMOB 3JIEMCHTOB, BXOAIIIUX B
ero cocras. Cucremaru3anusa 1
000011IeHrE 3HAHUM 110 TEME

https://m.edsoo.ru/bf84d8eb
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AJKEHBI: TOMOJIOTHYECKHHA PsijI,
obmas popmyiia, HOMEHKIIATYpa,
AJIEKTPOHHOE U

bubmuoreka [JOK

14. 3.10
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekyn. CTpyKTypHasi ¥ LIKC-
TpaHC-U30MEPUS ATKEHOB
OuznyecKkue 1 XUMUIECKHEe
15 cBolcTBa ankeHoB. [IpaBuiio 3.10 bubmoreia OK
' P ' https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CriocoOsblI MoTy4eHus 1 210 bubnmoreka [JOK
' IPUMEHEHUE aJIKEHOB ' https://m.eds00.ru/665dc058
CniocoOslI nony4eHus u
17. 7 10.10
MIPUMEHEHUE aJTKEHOB
[TpakTuueckast pabota Ne 1 mo
18 Tellj\/le "ITon eHI:I)/Ie STUJIEHA U 10.10 bubmorexa [JOK
' YAeHHe: | ' https://m.eds00.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenne pacu€THbIX 3a/1a4 HA
19 ONPENEIICHUE MOJIEKYJIIPHOU 14.10 bubnuoteka [JOK
' (opMyJIIBI OPraHU4ECKOro ' https://m.edsoo.ru/e9ea9921
BEILIECTBA
AnKanueHbl: CONPsHKEHHBIE,
20 M30JINPOBAHHBIE, 17.10 bubnuorexa [JOK
' KymynupoBaHHble. OcoOeHHOCTH ' https://m.eds00.ru/04298c0a
AIIEKTPOHHOT'O CTPOEHUS
XUMHUYECKUE CBOMCTBA
CONpsKEHHBIX TUEHOB CrToCOOBI
21. p g 17.10

MOJIYYCHHA U MPUMEHCHUC
AJIKaIUCHOB
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XUMHYECKUE CBOUCTBA
conpspKEHHBIX AHeHOB CrtocoObI

bubmuoreka [JOK

22. 21.10
MOJIYyYEHHS U IPUMEHEHUE https://m.edso00.ru/e561253d
AIKAINEHOB
AJKUHBI: TOMOJIOTUYECKHH Psif,
o6mas hopMyiia, HOMEHKJIATYpa,
23 3JIEKT (()bHIfoeyI/I & 24.10 Bubmmorexa [OK
' p ) https://m.eds00.ru/1aa81660
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKY, (hr3MUecKre CBONCTBA
bubmuoreka [JOK
24. VYPOK HOBTOpEHUAY 1 0000IIIEHUS 24.10
p p t https://m.edsoo.ru/68b6cc4c
bubmuoreka [JOK
25. XUMHAYECKHE CBOMCTBA aJIKUHOB 7.11
https://m.edsoo.ru/23493a93
-6 KauecTBeHHBIE peaKkIMK Ha 211 bubnuorexa [JOK
' TPOWHYIO CBA3b ' https://m.edsoo.ru/7b1c48da
57 CnocoObI noydeHus u 1111 bubnuotexa [JOK
' [PUMEHEHHUE aJIKHHOB ' https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
28 aBHEHUIO XUMHUUYECKOU 14.11 Bubmzorexa LIOK
' yp ' https://m.edsoo.ru/5db8e526
peakiuu
Cucremarusanus U 00001IeHne
29. y 14.11
3HAHWUH 10 TEME
ApeHBI: TOMOJIOTHYECKUHT P,
obmas popmya, HOMEHKIIATYypa.
DIIEKTPOHHOE U
30. P 18.11 bubmuorexa [JOK

MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a U TOIYyO0JIa, UX
busnyecKue CBOCTBa

https://m.edsoo0.ru/a92a7094
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XUMHUYECKUE CBOWCTBA apEHOB:

bubmuoreka [JOK

31. 21.11
pEeaKIuu 3aMEeILCHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA apEHOB:
32 €aKIIUU IPUCOCAUHECHUSA 21.11 bubmorexa [JOK
' Pearitit fipreoet ’ ' https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB O€H3071a
23 OCOOCHHOCTH XMMHUYECKUX 25 11 bubmuoreka [JOK
' CBOMCTB CcTHUpOJIa ' https://m.edsoo.ru/d5018a54
Pemenune pacu€tHbIX 3a1a4 HA
" ONpeIeJICHUE MOJIEKYJISIPHOI 2811 bubnmoreka [JOK
' bopMyIbl OPraHUIECKOTO ' https://m.edsoo.ru/53461a2c
BeIlleCTBa
35 CriocoOsblI MoTy4eHus 1 5811 bubnmoreka [JOK
' MIPMMEHEHNE apEHOB ' https://m.edso00.ru/6f717d09
I'eneTnyeckas cBsI3b MEXITY
36. pa3InIHBIMH KJIacCaMH 2.12
YTJIEBOJIOPOIOB
Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
37. 5.12
Cucremarusanus 1 00001eHne
3HaHUM MO TeEME
IIpuponueii ra3z. [lomytHbie
38. PHpOA T 5.12
HE(TSHbIE ra3bl
39 KameHHBIi yroas ¥ IpoyKThI 9.12 bubnnorexa [JOK
' ero nepepaboTKu ' https://m.eds00.ru/69b3398b
Hedts 1 cioco6w1 eé Eub 1OK
nOIMoTEeKA
40. nepepadoTku. [Ipumenenue 12.12
Pep P https://m.edso00.ru/21f9de78
MPOJYKTOB NepepaboTku HedhTH
41. I'enernueckas CBA3b MEXKIY 12.12
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pa3JIMYHBIMU KJIacCaMU
YTJIEBOJIOPOIOB

l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: AIEKTPOHHOE

bu6mmoreka [JOK

42. 16.12
CTPOEHUE; PEAKLIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoresa
JleiicTBue 1IeIouYeH Ha
TaJIOTCHITPOU3BOTHBIC.
43 B3anmoneiictBue 19.12 Eubmiorexa OK
' s ) https://m.eds00.ru/82b4d759
IATAJIOT€HAIKAHOB C MATHUEM U
LUHKOM
Cucremaruzanus U 00001IeHne
44 3HAHMI TI0 pa3aen 19.12 bubmorexa [IOK
' . pasi . Y ' https:/m.eds00.ru/20e89f22
YrneBo1opoasl
45 KonrponbHas pabora no reme 23.13 bu6nuorexa [IOK
' "VreBogopoas" ' https://m.eds00.ru/95c9e298
IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH Psif,
ob6111asg hbopMyiia, CTpOCHUE
46 MOJIEK 2 II/)I3(3/MG I/Iﬂp 26.12 bubmaorexa [IOK
' I P, ' https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, KiiaccuuKarms,
¢buznyeckue CBONCTRA,
XUMHUYECKUE CBOMCTBA
CriocoObI nostyueHust u
47 IIPUMEHEHHUE OJTHOATOMHBIX 26.12 bubmaorexa [IOK
' p A ' https://m.edsoo.ru/26ee34fe
CIIUPTOB
bu6mmoreka [{OK
48. Ypok ToBTOpeHUs 1 0000IIEHNS 30.12
P p H https://m.eds00.ru/484100000000000
49. ITpocTele 3uphl: HOMEHKIATypa 13.01 bubnuorexa [IOK
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U U30MepHUsi, 0COOCHHOCTH
(GHU3MYECKUX U XUMHYECKUX
CBONCTB

https://m.edsoo.ru/c2c788b2

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bubmuoreka [JOK

50. 16.01
¢du3nvecKkre 1 XUMHYECKHIE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI mosryueHust 1
51 pUMEHEHNE MHOT'OaTOMHBIX 16.01 bubmorexa HOK
' p ' https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHHUE MOJICKYJIBI,
52 (bu3UYEeCKHe CBOMCTBA 20.01 bubmorera [JOK
' ' ' https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (heHOIA
bu6mmoreka [JOK
53. XHUMHYECKUE CBOMCTBA (PEHOTIA 23.01
¢ https://m.edsoo.ru/037ca5f9
54 CniocoOsblI ony4eHus u 23.01 bubnunoreka [JOK
' nprUMeHeHue GpeHona ' https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.
cg Peienne skciepuMeHTAIBHBIX 27,01 bubnnorexa [JOK
' 3a1a4 1o Teme "CrupTsl U ' https://m.edsoo.ru/fdOced09
benonsr"
. Cuctemaruzanusi 1 0000IIeHIE 30.01 bubnuorexa [JOK
' 3HAHWH 10 TeME ' https://m.eds00.ru/1810ch9b
AnbAeTUuAb U KETOHBI:
3JIEKTPOHHOE CTPOEHHE
ap6o ol ;
- KapOOHUJIBHOM TPYIIIIbI; 30.01 bubmuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

. bubnmoreka [JOK
58. U3UYECKUE CBOMCTBA; PEAKIINU 3.02
¢ > Podict https://m.eds00.ru/c887425¢
MIPUCOCTUHCHHS
Peakmum oxucieHus u
59 KA4YE€CTBEHHBIC PEAKIINU 6.02 Bubmaorexa LOK
' P ' https://m.edsoo.ru/a393baa9
aJIbJICTHUJIOB U KETOHOB
€0 CriocoObI nostyyeHust ajibIeruI0B 6.0 bubnuoreka [IOK
' 1 KETOHOB ' https://m.edso00.ru/520d1¢51
OIHOOCHOBHBIE TIPEICIbHBIC
61 KapOOHOBBIE KUCIIOTHI, 10.02 bubnmoreka [JOK
' 0COOEHHOCTH CTPOEHHUS UX ' https://m.edsoo.ru/fecOb113
MOJIEKYIT
M3omepus 1 HOMEHKIIaTypa
62 Ka 601—?0BLIX KHCJIOT nyp 13.02 bubimotexa [IOK
' P . ' https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOICTBA
63 MIPEACIBHBIX OJJHOOCHOBHBIX 13.02 Bubmmotexa TOK
' pe ' https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0EeHHOCTH CBOMCTB
64 MYpPaBbUHOMN KUCIJIOTHI. 17.02 bu6nuorexa [IOK
' MHuoroo6pasue KapOOHOBBIX ' https://m.edsoo.ru/bb31be71
KHCIIOT
OCco0CHHOCTH CBOMCTB:
HENPEICTbHBIX U aPOMaTHICCKHIX
KapOOHOBBIX, THKapOOHOBEIX,
65 p JAKap 20.02 bubmuorexa [JOK

TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BHICIINX
KapOOHOBBIX KHUCIIOT

https://m.edso00.ru/83a08773
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66 [TonsiTHE O MPOM3BOAHBIX 50.02 bubmmorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d

67, CriocoObI nostyueHust u 24.02 bubnuoreka [IOK
nprMeHeHHEe KapOOHOBBIX KHCIIOT https://m.eds00.ru/7¢065c9d
CnoxHbie dpupHI:

68, TOMOJIOTUYECKHH psiJl, oO1as 27 02 bubnuoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

€9 Du3nYeCKUe U XUMHUYECKUE 27,02 bubmuoreka [JOK
cBolcTBa A3(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

70. peakuuu, Ha ONpeIEICHIE 3.03
MOJIEKYIISIPHOM (OPMYIIBI
OpPTraHUYECKOI0 BEIIECTBA
[Tpaktrueckas padbota Ne 3.

21 Pemenne skcnepuMeHTaIBHBIX 6.03 bubnuorexa [JOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KucnoThl. ClioxxHbIe H3QUpHI"

Kupsl: ctpoenue, puzndeckue u
72. xmfnqecgle CBOP“;C();Ba 6.03 bubmorexa [JOK
https://m.edso0o.ru/al19c5b98
(rumposnus)
OcoOeHHOCTH CBOWCTB JKUPOB,

3. COJIEpXKAIINX OCTATKH 10.03 bubmunorexa [JOK
HEIIPEIEIbHBIX KUPHBIX KUCIIOT. https://m.eds00.ru/b0331922
JKups! B ipupone

- Mbl1a KaK COJIA BBICHINX 13.03 bu6nmoreka [JOK

KapOOHOBBIX KHCIIOT, HX MOIOIIIEE

https://m.eds00.ru/3c566565
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neuctsue. Iloustue o
CHHTETHYCCKHUX MOFOIIHMX
cpenctBax (CMC)

OO0m1ast xapaKTepUCTHKA
YIJIEBOAOB M KilacCH(pUKanus
YTJI€BOJOB (MOHO-, IU- U

bubmuoreka [JOK

7> noyimcaxapuas) MoHOCaxapuabl: 13.03 https://m.eds00.ru/56790c96
dbuznyeckue cBoiicTBa U
HAaxXO0JICHUE B MIPUPOJIE
[IpuMeHeHue rioKo3sl, €€

76. 3HAYECHHUE B XKU3HECIACATCIbHOCTHU 17.03
opraHusma
Hucaxapunpl: caxaposa,

77, MaJIbTO3a U JaKT03a. 50.03 bu6mmoreka [JOK
Haxoxnaenue B mpupoje u https://m.edsoo.ru/f8eaf2eb
MIPUMEHEHUE TUCaXapuJIOB

bu6mmoreka [JOK

78. Ypok 00001IeHHSs ¥ TOBTOPEHHS 20.03 https://m.edsoo.ru/7a9693al
[Tonucaxapuael: cTpoeHue

79, MaKpOMOJIEKYJ, pU3NYECKUe U 31.03 bubnuorexa [JOK
XHUMHYCSCKHE CBOIMCTBA, https://m.edsoo.ru/b4bdda2d
MIPUMEHEHUE

80, Cucremaru3amnus 1 00001eHne 3.04 bubmuorexa [JOK
3HAHUU MO pa3aeny https://m.edso00.ru/5e61122d
KonTpomnpHas pabota mo Teme

81. "Kucnopoacoaepxarniue 3.04 Bubmaorexa LJOK

" https://m.edso00.ru/eb0384e7
OpraHUYECKUE COCAMHEHUS
82. AHaun3 KOHTPOJIBHON pabOThI 7.04 bubmorexa HOK

https://m.edsoo0.ru/72a04508
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AMUHBL: K1accudukarmys,
CTPOCHHUE MOJICKYJI, 00IIast

bubmuoreka [JOK
83. opMyJia, U30MEPU 10.04
dopmyua, P, https://m.eds00.ru/6216e766
HOMEHKJIaTypa U (pu3nueckue
CBOICTBa
a4 XuUMHUYECKue CBOMCTBA 10.04 bubmuoreka [JOK
' anpaTHIECKUX aMUHOB ' https://m.edsoo.ru/7fde47ef
AHUIMH: CTPOEHUE aHWINHA,
85 0COOCHHOCTH XUMHUYECKUX 14.04 bubmotexa [JOK
' . ' https://m.eds00.ru/08d4364c
CBOMCTB aHUJIMHA
CniocoOblI nony4eHus u
86 pUMEHEHHe aTrupaTHIECKUX 17.04 bubmorexa [JOK
' P ' https://m.edso0.ru/42c6678e
aMUHOB
[TpakTuueckast pabota No 4.
Pemenne skciepuMeHTaNIbHBIX
bu6mmoreka [JOK
87. 3aJ1a4 o TeEME 17.04
. https://m.edsoo.ru/efa7e6ca
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHns"
[TpakTuyeckas padora Ne 5.
a8 Pemenue skciepuMeHTalIbHBIX 21.04 bu6nuorexa [IOK
' 3a1a4 1o Teme "PacniosHaBanue ' https://m.edso0o.ru/1bc5cf80
OpPraHUYECKHX COCTUHEHUI"
bubmuorexa [JOK
89. 3akperieHUe U MTOBTOPEHNE TEMBI 24.04
P P https://m.edsoo.ru/39cd21f1
KonTpomnpHas pabota mo Teme
90 "A3oTcoaepKalimre 24.04 bubmorexa [JOK
' ACPaall | ' https://m.edsoo.ru/eal38763
OpraHUYECKUE COCAMHEHUS
OCHOBHBIE TIOHITHSI XUMHH
o1 28.04 but6mmoreka [IOK

BBICOKOMOJIEKYJISIPHBIX

https://m.edsoo.ru/d1773e80
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COEIUHEHUI

bu6mmoreka [JOK

92. | Ilmacrmaccs 1 >0 https://m.eds00.ru/77df705a

93, DacToMepbl: HaTypaJIbHBIN 1 8.05 bubnuoreka [JOK
CUHTETUYECKHE KaydyKu. Pe3una. https://m.eds00.ru/429e9899
Bosokna: HatypaibHBbIE,

94, HCKYCCTBEHHbIE, CHHTETUYECKHUE. 1 8.05 bubmuoreka [JOK
[Tonumeps! crienraibHOTO https://m.edsoo.ru/6237306d
Ha3HAYCHUS
[TpakTuueckas pabota No 6.

95, Penrenune skcriepuMeHTalbHBIX 1 12.05 bubnnoreka [JOK
3a1a4 o teMme ""PacriosHaBanue https://m.edsoo.ru/521d1431
IJIaCTMAcC ¥ BOJOKOH"

O06o0mIeHre U cucTeMaTr3aIus

%. U3Y4YEHHOI'0 MaTepuala 1o TemMe 1 15.05 bubnuorexa [JOK
"BBICOKOMOJIEKYIISIPHbIE https://m.edsoo.ru/8e3c02d1
coeuHeHus"

97. Pemenue 3agau Ha onpeneneHne 1 15.05 bu6mmoreka [IOK
bopMyIbI https://m.edsoo.ru/bde3fdf6
Pemenue 3agad na

98. TEOPETHYECKUI BBIXOJ U 1 19.05 bubmorexa HOK

https://m.edsoo.ru/ce561bc7
MacCOBYIO JIOJTIO
99. O6o0matolee MOBTOPEHHE 22.05
100. O06o061marolee MOBTOPEHHE 22.05
OBILIEE KOJIMYECTBO YACOB I10 100

[TPO'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUNA 3JIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPaTHBIC CBA3M), THOPHIH3AIINSA
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAsE KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YTIIEPOTHBIM
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HW30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpyKTypHas, TeoMmMeTpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpIKAIINE COCAUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKH1), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO0 OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW peakiuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopusi 3ME€KTPOTUTHUECKON THCCOIMALINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JICKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHXTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IPU OIIMCAHHUKU CTPOCHUSA H

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHUSIMH H MNpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COr03a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJE€HTHBIE BO3MOXKHOCTH, MCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, IHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAsl YCIOBHUS, IPH KOTOPBIX
9TH PeaKlru UAYT J0 KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[PIHCHI/II;'I OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pealin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapPaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymmnamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HEHOIIBI, AJIbJETHIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CpopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a TPOAYKTA PEAKIIII

TETI0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMol 3HaHHM O METOJAX HAYYHOT'O MO3HAHUS SABJICHUUN
MIPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaB€ U CBOMCTBAaxX BEILECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPONY; MAJs IPUHATUSA

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BellecTBaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIIECIOBAHUS; TPEACTABIIATH B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MaccoBoi MH(OpMaIuu, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA DKOJOTHUECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTels MpeAeIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAS

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

14

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, HOHHAS, METAJNINYECKasi, BOJIOPOIHAS)
1 MexaHu3MbI e€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIPHOIO U HEMOJIEKYJSIPHOIO CTPOEHMS. THIbl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

XuMu4decKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_II/ISI XUMHUYCCKHUX peaKuHﬁ B

HEOpPraHUYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOSIHHE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnexTponutnyeckas auccoruanus. CuiibHble U cinalble anekTponutsl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIJasg, HEWUTpaibHas, ienouHas. CTeneHb
aucconuanuy. Peakiimym HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKE€HHs KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI pACTBOPEHHOTO
BElIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachILEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpelax C

pa3zHbIM 3HaUeHHEeM PH. MeToapl 2IeKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTCHOB, CEpBI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIEe peakiny Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUHM XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKeJIeT OpraHUu4eCKOW MOJICKYIIbI.
KpatHocTh xumuueckoil cBsizu. S- W P-cBsi3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneii aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsitTue o  QyHkuuoHanbHOM  rpymme.  OpueHTauuOHHbIE — 3PQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIA MEXaHWU3MbI pCaKkIuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipauno MapkoBHukosa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAJIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OpPAaTOPHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: paknun MNpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0eHHOCTH XMMHMYECKHUX CBOHCTB ctupona. lloaumepusauust cTupona.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
THIPOKCOTPYIIIBI, C  TAJOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenne enona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYeCKHEe CBOMCTBA NpCACIIBHBIX AJIbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepedOpsHOro
3epKanay, B3aumoaencTeue ¢ ruapokcuaom meau (11). IMomyuenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalys ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUA0OB. BpIcliue mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CHocoObl MOMYyYEHHS CIOXKHBIX A(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIeBOW M TNapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(QUpbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBaHUE, OKUCIEHUe. [MIpoiu3, WM OMBUIEHHE, >KUPOB Kak CI0CO0
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAKIMM C YYaCTHEM CIHPTOBBIX U




3.16

3.17

aJIBJICTUAHOM TPYHII M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHHe TriiroKo3bl, eé
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManabTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYJT
Kpaxmajla, IJIMKOIreéHa W Le/UIono3bl. (PU3MYeCKue CBOWCTBA Kpaxmanaa u
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMaja: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUMH Kak MPeACTaBUTENIb apOMAaTUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lonyyeHue aMHMHOB aJKWUJIMPOBAaHUEM aMMHUaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypalls, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTH CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux coeuHeHui. Perenne sxcrnepuMeHTaaIbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCIICCTBAMU, CPECACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, aTMocdepsl, GIopsl U (GayHBl OT
XUMHYECKOro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHUKHU SHCPTHUU

O6IJ_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEILIECTB (HAa IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBILIIIEHHOCTH
) Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECCTB
5.2 Pacuérsl TermnoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIHAX
5.4 Pacuérer maccrl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJIHO W3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM 0K BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérbl macchl (00bEMa, KOIMUYECTBA BEILIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonap30BaHNEM HOHIATHI «MacCOBast 10JIS», «MOJIIpHAs
' KOHLICHTPALIUS», KPACTBOPUMOCTb
Haxoxaenne MosekymsipHOi GopMyIbl OpraHUYECKOTr0 BEIIECTBA 10 €ro
5.8 IJIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSAIINUX B €70 COCTaB, UJIU T10

MIPOYKTaM CTOPAaHUS




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A. Mockaa,
[Ipocsemienne

A Papenxwmii - Xumus. 10-11 knaccesl. Jlugaktudeckuid Matepuai, Mocksa,
[Ipocsemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

https://resh.edu.ru Poccuiickas 37eKTpOHHAS IIKOJIA

www.school-collection.edu.ru Kostekiust 00pa3oBaTe/ibHBIX PECYPCOB

http://all-met.narod.ru - «3aHuMarenbHAs XUMUS: BCE O METAILIIAX).

http://www.xumuk.ru Xumuueckas 3HUUKIIONE IS

https://uchebnik.mos.ru/ bu6imorexa MOCKOBCKO#l 2JIEKTPOHHOM IIIKOJIBI

https://mounypoku.pd/ bubanoreka LIOK



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://uchebnik.mos.ru/
https://моиуроки.рф/

