AHHOTauMs K pado4eii mporpamMme no yueoHomy npeamery «Xumus» 10 kiaace
yriiy0JIeHHOI0 YPOBHS CpeHero o0uero 00pa3oBaHus

Pabouast mporpamma yueOHoro npeamera «buonorus» (yriyOlieHHBIH YpOBEHb) COCTaBJIeHA
st ooydarommxcs 10 kinacca Ha ocHOBe DeiepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa CpeIHero oOmero o0pa3oBaHUs, YTBEPXKICHHOTO MpUKazoM MuHUCTEpCTBA
npocsetienuss PO ot 12 aBrycra 2022 roga Ne 732 «O BHeceHuu M3MeHEHU B (eaepalibHbIN
rocyJapCTBEHHbIA 00pa30BaTeNIbHBIN CTAaHAAPT CPEAHETO OOIIEro 00pa30BaHUD .

Pabouas mporpamma coorBetrcTByeT TpeboBanusiM oOHOBIEHHBIX PI'OC - 2022 x cTpyKType
nporpaMM 1O Y4eOHbIM MpeAMeTaM CpeAHe 00pa3oBaTeNbHONM MPOrpaMMBbl  OOIEro
oOpa3oBaHU4.

[Iporpamma cocTaBi€eHa € HCIOJIb30BAHHEM KOHCTPYKTOpa pabOyux OpOrpaMm Ha CanTte
https://edso.ru/.

IIporpamma COIEPKUAT TMOSCHUTENIBHYIO 3allCKy, IUIAHUPYEMBIE PE3YJIBTATHl OCBOCHUS
y4eOHOro IMpenMeTra, coAepXaHhue Y4YeOHOro MpeaMeTa, TEeMaTHYeCKOe IUIAHUPOBAHUE C
yKa3aHUEM KOJIMYECTBA 4YacoB, OTBOJMMBIX HAa OCBOCHUE KaXXIJOW TEMBI, IIOYPOUYHOTO
IUTAHUPOBAHMSI, OMMCAHUE YY€OHO-METOINYECKOTO U MaTEepUAIbHO-TEXHUUECKOr0 00ecneueHus
o0pa30BaTeNpHOrO Mpolecca.

N3ydyenne xumum Ha yruy0Ja€éHHOM ypOBHe IIPU3BaHO O00ECHEUYUTh 0011e00pa30BaTENbHYIO
U OOLIEKYJIbTYPHYIO MOJITOTOBKY BBIIYCKHHUKOB IIKOJbI, HEOOXOAMUMYIO JUISl aJanTaluud UX K
OBICTPO MEHSIOUIMMCSl YCIOBUSIM U3HH B COLMYME, a TAKXKe JUIsl MPOAODKEHHUS] O0yYeHHUs B
opraHu3anusx Npo(ecCHOHATBLHOrO 00pa30BaHUs, B KOTOPBIX XUMHUS SBJISETCS OJHOW U3
MPUOPUTETHBIX JUCHUILINH.

CocraBasiiomiumMu npeaMera «XUMMHS» HA YPOBHe YIVIYOJIEHHOrO M3Y4YeHMS SIBISIIOTCS
yriy0si€HHbIE Kypcbl — «Oprannyeckast XuMus» U «OO011as 1 HeopraHudeckas XUuMus».

Pabouast mporpamMma peKOMEHAYETCS YUWUTENsIM XUMUH, MPENOAANIMM MpeaMeT Ha
yriyonennoMm yposae o ®I'OC COO - 2022 B 10 knacc.

OO6miee 4KciIoO YacoB, OTBEJACHHBIX NIl U3ydeHHsi Omonoruu, cocrasiser 102 gaca (3 yac B
HEJIEITIO).

[IpakTuueckne u nabopaTopHble PabOTHI MPOBOIATCA C HCIOJIB30BAaHHUEM O00OPYIOBaHUS
LIEHTPa €CTECTBEHHO-HAYYHOW HAIIPaBIEHHOCTH «TouKa pocTay.

[Tpunoxxenue: paboyas mporpaMmma o yueoHomy npeamety «Xumusp» 10 kiace


https://edso.ru/




MHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma no XMMUU Ha YPOBHE CpeIHEro o01ero oopa3oBaHus pa3paboTaHa
Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepanun», TpeOOBaHWUK K pe3yiabTaTaM OCBOCHHUS (enepanibHOW 00pa30oBaTEIbHON
nporpammel cpeanero oomero odpazoBanusi(POII COO), nmpencraBneHusix B dOenepanbsHoM
rocy1apCcTBEHHOM oOpazoBaTesnbHOM cTanaapte COO, ¢ yuérom KoHuenmuu npernoiaBaHus
yueOHOro npeamera «XuMus» B 00pa3oBaTeibHbIX opraHu3anusax Poccuiickont @enepanum,
peanu3yroumMx OCHOBHbIE OOpa3OBaTENbHBIE MPOrPAMMbI, M OCHOBHBIX IIOJIOKECHHM
«Ctparerun pa3Butusi BocnuTanus B Poccuiickoin @enepauuu Ha nepuon ao 2025 roma»
(Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpPOBHE YIIyONEHHOTO H3Y4YEHMs] 3aHMMAeT BaKHOE MECTO B CHCTEME
€CTECTBEHHO-HAYy4YHOro oOpa3zoBaHus yuwamumxcsi 10-11 xmaccoB. M3ydenue mnpenmera,
peanuszyeMoe B YCIOBUAX JU(PPEepeHIMpPOBaHHOTO, MNPOPUIBLHOTO OO0YYEHHUs, NPU3BAHO
obecreunTh 0011€00pa30BaATENbHYIO0 U OOLIEKYIBTYPHYIO OJATOTOBKY BBITYCKHHKOB IIKOJIBI,
HEOOXOUMYIO Ul aJaNTaluy UX K OBICTPO MEHSIOIIMMCS YCIOBHUSIM JKU3HHU B COLUYME, a
TaKXKe JJI1 MPOJOJDKEHHs] O0y4YeHHUs] B OpraHu3alusax MpoQeccuoHaNbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SABJISETCS OJHOU U3 MPUOPUTETHBIX AUCLIUILINH.

B mnporpamMmMe mo XMMuUM Ha3HaueHUE TMpeAMeTa «XHUMHS» TOIy4daeT MOIPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUU C OCHOBomnonararomumu mnonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJNeH, coAepikaHUs, pe3yJbTaToB OOydeHUs U TpeOOBaHUN K
YPOBHIO TOATOTOBKM BBIMYCKHUKOB. (CBHIETENILCTBOM TOMY SBIISIIOTCA — CIIEAYIOLINE
BBITIOJTHSIEMbBIE TIPOTPAMMOM 110 XUMUU (PYHKITHH:

e HMH(QOPMALMOHHO-METOUYECKAsA, peanu3anusi KOTOpOoW o0OecrneurnBaeT MOJyYeHue
MPEACTABICHUS O LIESAX, COACPNKAHUU, O0IIel cTpaTeruu oOy4eHHs, BOCIIUTAHUA U
pa3BUTHUSL O0YUAIOLIMXCS CPEACTBAMH MPEAIMETa, U3y4YaeMOro B paMKaX KOHKPETHOTO
npoduis;

e OpraHM3alMOHHO-IUIAHUpYIOIIAs,  KOTopas  NpeayCMaTpuBaeT  OINpPECIICHHE:
NPUHIIAIIOB CTPYKTYPHUPOBAaHUS M TOCIEAOBATEIHHOCTH H3Y4YEHHUS y4eOHOTO
MaTepuasa, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro XapaKTepUCTUK; MOJIXOJ0B K
(OpPMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJS M OLEHKH 00pa3oBaTelIbHBIX
JOCTHKEHUM 00ydYaroluxcsi B paMKaxX HWTOTOBOM aTTecTauuud B (GopMe €AMHOTO
rocyJapCTBEHHOTO 3K3aMEHa 10 XUMHUH.

[Iporpamma aJig yriryO0JIEHHOTO U3YUYEHUSI XUMUU:

e YCTAaHaBIMBAaET WHBAPUAHTHOE NPEIMETHOE COJEp)KaHue, O00s3aTeNbHOE IS
U3Y4YCHHUS B paMKaxX OTHENbHBIX Mpoduieil, mperycMaTpuBaeT paclpeleieHue U
CTPYKTYPUPOBAHHE €r0 IO KJaccaM, OCHOBHBIM COJIEpKATEIbHBIM JTMHUSAM/pa3iesam
Kypca,

e JAET MpUMEPHOE pacnpeieieHrue yueOHOro BpeMeHH, PEKOMEHTyeMOr0 J1Jisi U3yUYeHUs
OTJEJIbHBIX TEM;

e TpeljaraeT MPUMEPHYIO MOCIEA0BAaTEIbHOCTh H3Y4YEHHS Y4YeOHOTo MaTepuajna C
y4€TOM JIOTUKU [TOCTPOECHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3EH;

e Ha€T METOAMYECKYIO MHTEpHpPETAlUI0 LEeJdell W 3aJad M3ydyeHus IperMera Ha
yriayOn€HHOM YpPOBHE C Y4E€TOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CPEIHEro



o0miero oOpa3oBaHusl, COACPKATEILHON XapaKTEPUCTUKH TNIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHMSI OCHOBHOH 00pa3oBaTEIbHOM MpOrpaMMbl CpeaHero oOiero oopa3oBaHMUs
(JINYHOCTHBIX, METAMPEIMETHBIX, IPEIMETHBIX ), @ TAKKE C YUYETOM OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATEIBHBIX JEHCTBHIA OOYyYarOMIEToCs 10 OCBOCHHIO COJACPIKAHUS
peaIMeTa.

[lo BceM Ha3BaHHBIM TMO3ULHUSAM B TpPOrpaMMmMe IO XHUMHH MPETyCMOTpEHa
IIPEEMCTBEHHOCTh C OOyYE€HHMEM XWMMHUU Ha YPOBHE OCHOBHOro oOIiero oOpazoBaHus. 3a
nmpenesaMd  yCTAaHOBJIEHHOW TPOrpaMMON TI0O XUMHUU 00s3aTeNbHONW (MHBAPUAHTHOM)
COCTaBIIAIONIEH co/epKaHUs Y4eOHOTO MpenMera « XuMHUs» OCTaéTcsi BOZMOXKHOCTh BBHIOOpa
€ro BapHATHBHOM COCTaBJISIOLIEH, KOTOpass [OJDKHA OIpPEAENATbCS B COOTBETCTBUU C
HaIpaBJIeHUEM KOHKPETHOTO podusis 00ydeHusl.

B cootBerctBUM ¢ KoHueNTyaidbHbIMU MoJiokeHUsIMU DPI'OC COO o Ha3HaYeHUH
IpeIMETOB 0a30BOro M yIriIyOJIEHHOTO YpOBHEH B cucteMe U PpepeHInpOBaHHOTO 00yUYeHUs
Ha YpOBHE CpeaHero oOuiero oOpa3oBaHMsS XUMHA HAa YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUs
HaIlpaBJI€H HAa peaIM3aldi0 I[PEEMCTBEHHOCTH C IOCIEIYIOIIUM JTaloOM IIOJIYy4YEHUs
XUMHUYECKOTO O00pa30BaHUs B pPaMKax HU3YUYEHUS CIECIHAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIUCIMIUIMH B By3aX U OpraHU3alUsIX CpeaHero MpoQecCHOHATBHOTO
oOpazoBanusi. B  3Toil cBA3M  u3yueHue npeameTa  «XHUMHS»  OPUEHTUPOBAHO
IPEUMYILIECTBEHHO Ha pACIIUPEHUE U YIIyOJeHHEe TEOPEeTUYECKOM M MPaKTHUYECKOU
MOJITOTOBKU 00YYaroNInXcsi, BRIOPABIIMX ONpPeneaEHHbIN nMpoduias 00ydeHus, B TOM YHUCIIE C
NEPCIEKTUBOM MOCHEAYIOLIEro MOJYYEHUs] XMMHUYECKOro OOpa3oBaHHs B OpraHU3alUsaX
npodeccuoHanbHOro odpaszoBanus. Hapsany c stum, B cBete TpeboBanuiik ®I'OC COO «
IUIAaHUPYEMBIM PE3yJIbTaTaM OCBOCHHUsI (efepalibHON 00pa30BaTeIbHON MTPOrpaMMBbl CPETHETO
oOmiero oOpa3oBaHUs M3Y4YEHHE NpeIMeTa «XUMHUS» OPUEHTUPOBAHO TAKXKE Ha pEIICHUE
3a/1ad BOCIIMTAaHUS M COLMUAIBHOTO pPa3BUTHS OOyYaroMMXcs, Ha (POPMUPOBAHUE y HHUX
OOIIIEMHTEIUICKTYJIbHBIX YMEHUM, YMEHUN palmoHAIN3aIMU y4eOHOTO Tpy/la U 0000IIEHHBIX
CIOCOOO0B AEATENBHOCTH, UMEIOIINX MEXIUCIUILUIMHAPHBIN, HAIIPEIMETHBIN XapaKTep.

CocTaBnsomiMMUA NpeaMeTa «XUMHUsS» Ha YPOBHE YIIIyOJIEHHOTO M3Y4YEHHS SIBIISAIOTCS
yriyonéHubie Kypebl — «Oprannueckas xumusi» U «O01mast 1 Heopranuueckast xumus». [lpu
OIpezieNIeHUH MOAX0A0B K 0TOOPY M CTPYKTYPHOU OpraHM3allM COAEPKAHUSI STUX KYpPCOB B
porpamMme Mo XUMHUH 32 0CHOBY NpuHSATHI nosioxkeHuss ®I'OC COO o paznuuusx 6a30BOro u
yIITyOJIEHHOTO YPOBHEN M3YUYEHUS NIPEeIMETA.

OcHoBy cojepkanusi KypcoB «Opranuueckass xumus» U «OOImas ¥ HeopraHuveckas
XUMHUS» COCTaBJISIET COBOKYIHOCTb MPEIMETHBIX 3HAHUNW W YMEHUW, OTHOCSIIUXCS K
0a30BOMYy YPOBHIO M3yu€HHUs NpeaMeTa. JTa CHCTeMa 3HAHUU TMOJydaeT OIpeaenaEHHOe
TEOPETUYECKOE JOMOJHEHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINNA
00bEM (haKTOJOTMYECKOTO MaTepuana. Tak, Ha yrIyOJIEHHOM YPOBHE M3y4Y€HHUs IpeIMeTa
o0OecrieueHa BO3MOXHOCTh 3HAYUTENIIBHOIO YBEIMYECHHS O0BbEMA 3HAHUW O XHUMHYECKHX
JIEMEHTaX ¥ CBOWCTBaX WX COCAWHEHWHA Ha OCHOBE pACHIMPECHUS U  YIrIyOJeHUs
IIPEICTABICHUN O CTPOCHHH BEIIECTBA, XUMHYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS
peakiuii, pacCMaTpuBaeMbIX C TOYKH 3pPEHUS XMMUYECKONM KUHETUKH U TEPMOJMHAMUKHU.
N3yuenue nepuoanueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB
0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IPEICTABICHUSAX O CTPOEHUU aTOMA.



XuMHuUecKasi CBS3b OOBSCHACTCS C TOYKH 3PCHHSI DHEPreTUYECKUX W3MEHEHUW mpu e
00pa3oBaHMM M Pa3pyIlICHUWU, a TAKXKE C TOYKH 3PEHHUS] MEXaHU3MOB €€ oOpa30oBaHUS.
WN3yyenue TUNOB  peakuuil  jgomnojHseTrcs  (QopMUpOBaHMEM  MpelCTaBieHUd 00
ANEKTPOXUMHUYECKUX MPOLECCAX M AJIEKTPOJIM3€ PACIUIaBOB U PacTBOPOB BewleCTB. B kypce
OpPraHMYeCcKONM XUMHUM TIPU PACCMOTPEHUM PEAKIMOHHOW CHOCOOHOCTH COEAMHEHUU
yAenseTrcss 0co0oe BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIU.

Oco0oe 3HaueHne UMEET TO, YTO Ha COACPIKAHNE KYyPCOB XUMHUHU YTIyOJIEHHOTO YPOBHS
W3YUYCHUS NI KJIACCOB OMpeAeNéHHOTO mpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JIONOJHEHUWU K oOIlel cucreMe MPEIMETHBIX 3HAHWW) OKa3bIBAIOT BIIUSHUE
CMEKHbIE MpenMeThl. Tak, Hampumep, B COAEPKAaHUU MpeaMeTa sl KJIaCCOB XHMHUKO-
¢busnueckoro npoduis O60JIbIIOE 3HAUCHHUE OYIyT UMETh 3JIEMEHThl Y4eOHOro Matepuania 1o
obmet xumuu. [lpu u3yyeHuu npeameTa B JaHHOM CJydae akileHT OyAeT cienaH Ha
OOIIIHOCTh METOJOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMHUM U B (PU3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKYJsIpHasi Teopusi B (PU3MKE), 3aKOHBI COXPAHEHMsS] MacChl U
SHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, DJIEKTPOJU3a, MPEACTABICHUS O CTPOCHUU BEIIECTB U
JIpyroe.

B To xe Bpems B colepaHUM MpeaMera sl KIacCOB XMMHUKO-OHOJOTHYECKOTO
npoduiass OONbIIMK yIETbHBIM BeC OyAeT UMETh OpraHuveckas Xumus. B sToM ciydae
MIPEIOCTABISICTCS BO3MOXKHOCTh JJisi Oosiee O0OCTOSITEILHOTO PACCMOTPEHUST XUMHUYECKOU
OpraHu3alMK KJIETKU KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MPUMEPY,
TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIUMHJIbI, OCJIKHU, YTIE€BO/Ibl, HYKJICMHOBBIE KUCIOTHI U
npyrue. [Ipu 3TOM 3HaHHMS O COCTaBE€ M CBOMCTBAaxX IPEICTABUTENIEH OCHOBHBIX KJIACCOB
OPraHUYECKUX BEIECTB CIYXaT OCHOBOM JJII U3YyUEHUS CYIIHOCTH MPOIECCOB (POTOCUHTE3A,
JbIXaHUS, TUIIEBAPEHHUSI.

B nnane ¢dbopmupoBaHHS OCHOB HAYyYHOTO MHUPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX
METOJIOB TIO3HAHUSI W OMbITa MPAKTUYECKOTO MNPUMEHEHMs] HAYUHBIX 3HAHUN H3y4YeHUE
npeaMera «XUMHUsS» Ha YIIyOJEHHOM YpPOBHE OCHOBAHO HAa MEXIPEAMETHBIX CBS3AX C
y4eOHBIMU TIpEMETaMH, BXOJSAIIMMU B COCTaB MpPEaMETHhIX oOnacteir «EcTecTBeHHO-
Hay4HbIE TIPeIMEThI», «MaTemaTuka u napopmatuka» u «Pycckuit sI3pIK U TUTEPATYPAY.

[Ipu u3yueHun ydeOHOTO npeameTa «XUMUs» Ha yriyOJEHHOM ypOBHE TaKXke, Kak Ha
YPOBHE OCHOBHOTO M CpEIHEro oomiero ooOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3adadeil
MEPBOCTEIICHHOW 3HAYMMOCTH SIBJsieTCs (OPMUPOBAHME OCHOB HAYKH XHMHH Kak 00JlacTH
COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHYECKOW JAEATEIIBHOCTH 4YEJIIOBEKA W OJHOIO U3
KOMITOHEHTOB MUPOBOU KYJIbTYpHhI. Penienne 3Toi 3aaaun Ha yriryOlIEHHOM YPOBHE U3YUYEHUS
MpeaMeTa MPEAIOIaracT peain3aluio TaKuX 1eJeH, Kak:

e (opMHUpOBaHUE MPEACTABICHUN: O MaTepUATILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TIO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE XMUMHUHU B CUCTEME €CTECTBEHHBIX HAYK
u e Beaymiedl poiau B OOECIEUYCHMHM YCTOWYMBOTO Pa3BUTHs YEJIOBEUECTBA: B
pelieHnd poOJieM 3KOJOTHUYECKOM, dHEPreTHYSCKOM W MHINEBON 0e30macHOCTH, B
Pa3BUTUHM MEAULMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB JHEPTUH, B
o0eCleyeHun  palMOHAIBHOIO  NPHUPOAOIONB30BaHUA, B  (HOPMUPOBAHUU



MHUpPOBO33p€HUsI M O0IIel KyJbTyphl YEJNOBEKAa, a TaKXE HKOJIOTHYECKU
00OCHOBAaHHOI'0 OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpEJIE;

OCBOCHHME CHCTEMBl 3HAHUM, JIEKAIMUX B OCHOBE XHMHUYECKOW COCTABIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa: (yHIaMEHTAIbHBIX MOHSITHHA, 3aKOHOB H
TEOpU XHWMHH, COBPEMEHHBIX MPEJACTABICHUN O CTPOEHUHM BEIIECTBA HA PA3HBIX
YPOBHSIX  —  aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJMHAMMYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTAX INPOTEKAHUS XHMHUYECKHX
peakiuii, 0 XMMHYECKOM DPAaBHOBECHU, PACTBOpaX M IUCIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

dbopMupoBaHre y OOy4arolmMXCd OCO3HAHHOTO TMOHMMAaHHUA BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHYECKMX 3HAHUU Ui OOBACHEHHUS KIIOUEBBIX HAEH M mpoliem
COBPEMEHHOW XUMUH, HJi1 OOBSICHEHHS M NPOTHO3UPOBAHUA SIBICHHUN, HWMEIOIIUX
€CTECTBEHHO-HAYYHYI0 NPHUPOAY; TPaMOTHOIO pEHIeHUs NpoO0JeM, CBS3aHHBIX C
XUMHEW, TMPOTHO3UPOBAHWS, aAHAIM3a M OLUEHKUM C TMO3UIUH IKOJIOTHYECKOU
0€3011acCHOCTH MOCJEeACTBUN OBITOBOM U MPOU3BOJACTBEHHOM AESITENbHOCTH YEJIOBEKa,
CBSI3aHHOM C XMMHMYECKHM IIPOM3BOJACTBOM, HCIONb30BAaHUEM U IepepaboTKOM
BEILECTB;

yIiyOJIEHWE TPEACTABICHUM O HAy4HbIX METOJaX IMO3HaHUS, HEOOXOIMMBIX s
OpUOOPETEHUs] YMEHWIl OpUEHTUPOBATbC B MHpPE BELIECTB U  OOBSICHEHUS
XUMHUYECKHUX SIBJICHUH, UMEIOIMX MECTO B IIPUPOJIE, B IPAKTUUECKOM ESTEIBHOCTH U
IIOBCETHEBHOM KU3HH.

B mmane peamm3anuu mepBOOYEPETHBIX BOCIHTATEIBHBIX W Pa3BUBAOIMNX (DYHKITHI
IIEJIOCTHON CHCTEMBI CPETHETO OOIIEeTro 00pa30oBaHUs MPH U3YyUYECHUU MPeIMeTa « XUMU» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT TaKKE 1IEJIH U 3a]]a4uH, KaK:

BOCIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTH SIBJICHUH TMPUPONBI, YBAKEHUS K
Mpolleccy TBOPYECTBA B O0JACTH TEOPETUYECKMX M TMPHUKIATHBIX HCCICIOBAHUN B
XUMUH, (HOPMUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMU K OOYYEHUIO M MO3HAHHUIO, CTIOCOOHOCTEW K CAMOKOHTPOIIIO U
CaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00IIIEYEIOBEUECKIX [IEHHOCTEH;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, HHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
criocoOHocTeM oOydaromuxcs, GopMHUpOBaHUE y HUX CO3HATEIBLHOIO OTHOIIEHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCIEIIHOMN
npodecCHoHaNbHON U O0IIECTBEHHON NEATeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U TTOTPEOHOCTH B 3T0POBOM 00pa3e KU3HH;

dbopMHpOBaHWEe YMEHHH W HABBIKOB PAa3yMHOTO NPHPOAOIIONIB30BAHUS, Pa3BUTHEC
OKOJIOTHYECKON  KyJNbTYphl, TNPUOOPETEHHWE  OMbITa  OOIIECCTBEHHO-TIOJEC3HON
AKOJIOTUYECKOU JCSITCILHOCTH.

OO0miee 4nMCIIO 9acoB, MPENYCMOTPEHHBIX IS U3YYCHUS XUMUU Ha YriayOJEHHOM YypOBHE
cpeanero obmiero odpaszoBanus, cocraisieT 204 gacoB: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEIIO).



COJEPXKXAHUE OBYUEHUA
10 KIIACC
OPI'TAHNYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpenmMeT u 3HayeHHWE OPraHUYECKOW XUMHUH, TMPEACTABICHHE O MHOrooOpasuu
OpPraHUYECKUX COCIUHEHUN.

DJEKTPOHHOE CTPOEHUE aToMa YIJIEpOoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXHOCTM aToMa yriiepoaa. XHUMHUYECKas CBS3b B OPraHUYECKUX
coeMHEeHMsIX. Tumbel TUOpUAM3alMM AaTOMHBIX opOuTanei yriaepona. MexaHHU3MBI
o0pa3oBaHMsl KOBWICHTHOW CBS3UM (OOMEHHBIM W  JOHOPHO-AKIENTOPHBIN). THITBI
NEPEKPhIBAaHUS aTOMHBIX opOuTalell, 6- U m-cBaA3u. OauHapHas, ABOWHAsA U TpOHHAas CBS3b.
Crioco0bl pa3pbiBa CBsi3ell B MOJIEKYyJIax OpraHnyeckux BemiecTB. [loHsTHE O cBOOOIHOM
panukaie, Hykjiaeoduie u JIeKTpodue.

Teopust crpoeHuss opraHudeckux coeauHeHut A.M. bytiiepoBa W COBpeMEHHBIE
IPEACTABICHUS. O CTPYKType MOJEKYJI1. 3HA4eHUE TEOPUM CTPOEHUS OpraHUYECKUX
coequHeHU. MonekynspHble W CTpyKTypHble (Qopmyibl. CTpyKTypHbIE (HOPMYIIBI
pa3IMYHBIX BUJOB: pa3BEPHYTas, COKpalll€HHas, ckeneTHas. VM3omepus. Buael mzomepun:
CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJEKTPOHHbIE A((PEKTHI B MOJIEKYJIaX OPraHUYECKUX
COEIMHEHHMH (MHIYKTUBHBIA U ME30MEPHBIN 3D (PEKTHI).

[IpencraBienne o  KiIacCU(PUKAUMU  OpraHuyeckux  BemectB. [lonstue o
¢yukuuoHansHOM rpynme. ['omonorus. ['omonoruueckue psasl. CucremaTuueckas
HOMeHKJIaTypa opranndecknx coeauHeHuil (IUPAC) u TpuBHaibHBIC Ha3BaHUS OTACIBHBIX
IIPEACTABUTEIIEH.

OcobOeHHocTH W KiIaccUPUKalMs  OpraHUYecKkux  peakiuui.  OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTraHUYECKON XUMUMU.

OKCHEepUMEHTAIBHBIE METO/IBI U3YUEHHS BELIECTB U UX MPEBPALICHUI: 03HAKOMIICHUE C
o0pa3lamMu OpraHMYecKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE, OMBITHI IO MPEBPALIEHUIO
OpraHWYeCKHWX BELIECTB IMpPU HArpeBaHUM (IUIaBJIeHHE, OOYIJIMBAaHUE W TOPEHUE),
KOHCTPYHPOBAHUE MOJIEJIEH MOJIEKYJI OPTaHUYECKUX BELIECTB.

YraeBoaopoanl.

Anxanbl. ['oMonornyeckuit psit ainkaHoB, o0mas (opMyIia, HOMEHKJIATypa U U30MEPUSL.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AalKaHOB, SP -TrHOpUAM3aIus
aTOMHBIX OpOUTaNIel yraepoa, 6-cBsi3b. Ou3nveckue CBONCTBA aTKaHOB.

XHWMHUYECKHE  CBOMCTBAa  aJKaHOB:  pEaklMM  3aMELIEHHUs,  H30MEpHU3alliH,
JNETHIPUPOBAaHMs, LMKIW3alMU, NHUPOJIM3a, KpekuHra, ropeHus. IlpeacraBnenue o
MEXaHU3ME PeaKIHi paguKaTbHOTIO 3aMEILCHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKAHOB.

[Huxnoankanel. O0mas GopMyina, HOMEHKIaTypa U nzoMepus. OCOOEHHOCTH CTPOCHUS
U XUMHUYECKUX CBOMCTB MajblX (LMKJIONPONAaH, IUKIO0YTaH) U OOBIYHBIX (LIMKJIONEHTaH,
[UKJIOTEKCaH) HUKJI0aNKaHOB. CrocoObI MOy4YeHUS U IPUMEHEHHUE IIUKI0aTKaHOB.

Anxensl. ['omonorumueckuili psja ainkeHoB, oOwmias (opMmyna, HOMEHKJIATypa.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKY] alKEHOB, SP>-rHOpUaM3aIys
aTOMHBIX opOuTaleil yrieposaa, 6- u n-cBs3u. CTpyKTypHast U reoMeTpruieckas (IUc-TpaHc-)



n3omepus. @DU3WYECKHE  CBOWMCTBA  AJKEHOB. XHWMHYECKHME CBOWCTBA:  PEaKUUH
MPUCOEANHEHUS, 3AMEIIECHUS B O-TOJIOKEHUE NPU JBOWHOW CBA3U, IOJUMEpU3ALUUA U
okuciienus. IIpaBuno MapkoBHukoBa. KauecTBeHHbIE peakMM HAa JBOWHYKO CBS3b.
CriocoObI IOSTyYeHHs U IPUMEHEHUE aJTKEHOB.

Anxaguensl.  Knaccudukanuss — ankagueHOB — (CONMpsDKEHHBIC,  M30JUPOBAHHBIE,
Kymynuposanuvie). (OCOOCHHOCTH JJIEKTPOHHOTO CTPOCHHUS W XHUMHUYECKUX CBOWCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lonumepusanns coOnpsyKEHHBIX THEHOB.
Crioco0Ob!I osTydeHus: U MPUMEHEHHUE aTKaIueHOB.

Ankusapl. ['OoMoONOTHMYEeCKUW psii  alKWHOB, 00mIas ¢opMmyrna, HOMEHKIATypa W
U30Mepusl. OJEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKMHOB, SP-
ruOpuau3anus aToMHbIX opOutanedt yriepoaa. Pu3MUecKue CBOICTBA  AJIKHUHOB.
XUMUYECKHE CBOWMCTBA: PEAKIUU TPUCOCAWHEHUS, JHUMEPU3AUUA W TPUMEPU3ALINH,
OKHCJIeHHs. KHCIIOTHBIE CBOMCTBA QJNKMHOB, HWMEKIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOHUHYIO CBs3b. CIIOCOOBI OJSyYEeHHs U IPUMEHEHUE aJIKUHOB.

ApomaTtudeckue yriaeBoaopojibl (apensl). ['omonoruueckuil psig apeHoOB, 0O0IIas
¢opMysia, HOMEHKJIATypa U H30MEpHs. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE
MoOJIEKyJbl OeH3051a. PU3NYeCKUe CBOICTBA apeHOB. XMMHUYECKHE CBOWCTBAa OEH30J1a U €ro
TOMOJIOTOB: PEaKIUU 3aMelleHUs] B OCH30JbHOM KOJbLE M YIJIEBOJAOPOJHOM pauKale,
peakuuy TMPUCOEAUHEHHS, OKHUCIEHHE romoJyioroB Oen3ona. IlpencraBnenue 00
OPUEHTUPYIOIIEM JIEUCTBUM 3aMECTHUTENIe B OCH30JbHOM KOJIbIIE Ha MPUMEPE aTKUIbHBIX
paauKanoB, KapOOKCUIHHOM, TUAPOKCHIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
Oco0OeHHOCTM XHMMHMYECKHX CBOMCTB cTupona. [lomumepuszanus ctupona. CrnocoObl
NOJIyYEHUS] U MPUMEHEHHE apOMaTUUYECKUX YTIIEBOJOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ npoucxoxaenue. KamenHsii
yTOoJb U MPOAYKTHI ero nepepadbotku. CrnocoObl nepepaboTku HedTH: TIEPETOHKA, KPEKUHT
(TepMuueckuii, KaTanuTH4eckuil), pudopmunr, nuponus. [Ipoaykrel nepepadboTku HEPTH,
WX IPUMEHEHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TAJIOrEHIPOM3BOJHBIX YIVIEBOJOPOAOB. Peakunu 3aMmereHus
rajioreHa Ha TUIPOKCOTPYIIY, HUTPOTPYIINY, [UAHOTPYIIy, aMHUHOrpynmny. JleiicTBue Ha
raJIOTEHIPOU3BOJHBIE BOJHOTO M CHMPTOBOIO pacTBOpa IIENOYH. B3aumonencTBue
JUTAJIOTeHAJIKAHOB ¢ MarHueM M HUHKOM. [loHsITHE O MeTaI00praHnYecKUX COCTUHEHUSX.
Hcnonb3oBaHue TaIOr€HNPOU3BOIHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE U IPU CUHTE3E
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M MX IMPEBpAILCHHUIN: H3y4YCHUE
(bu3MYEeCKUX CBOMCTB  YIJI€BOAOPOJAOB  (pacTBOPUMOCTh), KAYECTBEHHBIX peaKUui
YIJIEBOJOPOIOB Pa3IMYHbIX KiaccoB (oOecuBeurBaHWEe OpPOMHOW WM HOAHOW BOJBI,
pacTBOpa IepMaHraHaTa Kajusi, B3aUMOJEHCTBUE alleTUIEHAa C aMMHA4YHbIM PacTBOPOM
okcuga cepebpa(l)), kauecTBeHHOE OOHApYy)KEHHE YyTIepoJa U BOJOPOJA B OPTraHUYECKUX
BEILIECTBAX, MOJYYEHUE 3THIIEHA U U3YUYEHHUE €r0 CBOMCTB, O3HAKOMIJICHHE C KOJUICKIUSMHU
«Hedtp» u «Yronb», ¢ oOpasliaMH IUJIACTMACC, KAYYYKOB M PE3UHBI, MOJEIHPOBAHUE
MOJIEKYJ YTIEBOJOPOJAOB U TaJOTE€HIIPOU3BOJIHBIX YTIIEBOIOPOIOB.



Kucnopoaconepxaiimue opranuieckue coeAUHEHMS.

[IpenenbHble OgHOATOMHBIE CHUPTHI. CTpoeHHE MOJIEKYJl (Ha MpUMEpe METaHojda U
sTaHosia). [omomornueckuit psan, oOwmas Qopmyna, u3oMepusi, HOMEHKJIaTypa U
knaccudukanusa. Ousnueckne cBOMCTBa MPEAETbHBIX OJHOATOMHBIX CIIUPTOB. BomopoaHbie
CBA3M MEXIy MOJIEKYJIaMH CHOUPTOB. XUMHYECKHE CBOMCTBA: pEAaKIMU 3aMEIICHHS,
JEruapaTaluy, OKHUCICHUS, B3aUMOJCHCTBUE C OPraHUYECKMMH M HEOPTraHUYECKUMH
kuciotamMu. KadecTBeHHas peakuus Ha OJHOATOMHbIE CHHUPTHL. JIeHCTBUE 3TaHONA H
METaHOJIa Ha OpraHu3M 4esnoBeka. CrocoObl MOJTYy4YEeHUs W NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa ©u uzoMepus. OcoOeHHOCTH (UBNYECKUX U
XUMUYECKUX CBOMCTB.

MHoOroatoMHble COUPTHI — ATUJICHIVIMKONb U TiHLepuH. DU3nyeckue 1 XUMMHAYECKUE
CBOMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKHMMH U HEOPraHUYECKUMH
KHCJIOTaMH, KayeCTBEHHAas peaklMs Ha MHOroaroMHble cnupthl. llpencraBinenue o
MEXaHHU3ME peaKkUMi HYKICOPUIBHOTO 3aMelieHus. JlelicTBMe Ha OpraHu3M 4YelloBEeKa.
Crioco0Ob!I oJTy4eHus: ¥ NPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHue MOJEKYJIbl, B3aMMHOE BIUSHUE THIAPOKCOTPYHIBI M OCH30JIBHOTO
anpa. Puznyeckue cBoicTBa (eHosa. OCOOEHHOCTH XHMHUYECKMX CBOMCTB (peHona.
KauectBennble peakuun Ha ¢eHos. TokcnyHocTh (eHosna. CrnocoObl MONMy4YeHUs U
npuMmeHeHue ¢penona. GeHondopmanbaeruaHas cMoJIa.

KapOoHunbHbIE COENMHEHUS — aJbACTUAbl U KETOHBI. JEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmbl. ['oMOIOrMuecKue psabl aabIerujioB U KETOHOB, oOmas ¢popmya,
M30MepUsl U HOMEHKNaTypa. PU3NUECKHE CBOMCTBA albJIETUIOB U KETOHOB. XUMHUUYECKHE
CBOMCTBa ajbJECTHJOB M KETOHOB: peakiuu mnpucoeAruHeHus. OKUCIEeHUuE allbJIeru0B,
KaueCTBEHHbBIC PEaKIMU Ha anbAerubl. CocoObl MONyYeHUsI U TPUMEHEHHUE allbJIETHIOB U
KETOHOB.

OOHOOCHOBHBIE MpEEbHbIE KAPOOHOBBIE KUCIOTHl. OCOOCHHOCTH CTPOEHUS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3oMepuss n HoMeHkiatypa. dusmyeckue CBOWCTBA OJTHOOCHOBHBIX
MpeNeNbHbIX KapOOHOBBIX KHUCJIOT. BOMOpOaHBIE CBA3M MEXIYy MOJIEKYJIaMH KapOOHOBBIX
KHCJIOT. XMMUYECKHE CBOMCTBA: KMCIOTHBIE CBOMCTBA, Peakius dTepU(UKAIINM, PEaKIIUU C
y4acTUEM YTJIEBOJOPOJHOTO pajukaia. OCOOEHHOCTH CBOWCTB MYpPaBbUHON KHCIOTHI.
[lonaTie O TPOU3BOJHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3dupax. MHorooOpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEIEIbHBIX U apOMAaTHUYECKUX KapOOHOBBIX
KHUCIIOT, JTUKAPOOHOBBIX KHUCIIOT, THAPOKCHUKAPOOHOBBIX KHCIOT. [IpeacTaBuTenu BBICIITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs], MAJTbMUTHHOBASI, OJICUHOBAS, JIUHOIE6AS, TUHOLEHOBAS
KUCIIOThL. CrIOCOOBI OJIyYEHHS U MPUMEHEHHE KapOOHOBBIX KUCTIOT.

Cnoxusble 3¢upsl. 'omonornueckuii psj, oouias GpopmMyia, u3oMepusi 1 HOMEHKIIATypa.
PU3UYECKUE U XUMUYECKHE CBOMCTBA: TUAPOJIU3 B KUCIIOW U LIEIIOYHOU CpeEJIE.

Kupswi. Ctpoenune, puznueckre 1 XUMUYECKHE CBONCTBA KUPOB: TUAPOIIN3 B KUCIION U
menouHoit cpene. OcoOEHHOCTH CBOMCTB >KMPOB, COJEP)KALIMX OCTAaTKU HEMpeneIbHBIX
YKUPHBIX KUCIOT. JKUphl B IpUPOLE.

MBpbI1a KaK COJIM BBICIIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.



OOmiast xapakTepuctuka yriieBogoB. Kiaccudukamus yriaeBogoB (MOHO-, IH- H
nosiucaxapuabl). MoHocaxapuibl: TJIIOK03a, (PpyKTO3a, rajgakrosa, pudbosa, Ae30KCupudo3a.
du3nyeckrue CBOWCTBA U HaxoxiaeHue B mnpupone. PorocuHTe3. XHUMUYECKUE CBOWCTBA
[JIIOKO3bl: PEAaKIMU C Y4YacTUEeM CIHUPTOBBIX M aJbJACTHJHON TpYII, CHUPTOBOE H
MOJIOYHOKHCIOE OpokeHue. [IpuMeHeHue TIOKO3bl, €€ 3HAUYCHUE B KU3HEIEATECIbHOCTH
opranu3Ma. Jlucaxapuapl: caxapo3a, MallbTOo3a UM JIaKTo3a. BoccTaHaBiuBarolmue Hu
HEBOCCTaHaBIMBarolMe aucaxapuasl. ['maponus nucaxapunoB. HaxoxneHue B mpupone u
npuMeHnenue. [lonrcaxapuapl: Kpaxmall, TIIMKOTeH U 1euioio3a. CTpoeHne MakpoOMOJIEKYT
Kpaxmaja, TJIMKOT€Ha M UEeJUIrJIo3bl. (DHU3MYEeCKHe CBOMCTBA Kpaxmaja W LEJUTIOJIO3BI.
XUMHUYECKHE CBOMCTBA KpaxMalia: TUAPOJIN3, KAUECTBEHHAs PEAKIUs ¢ HOAOM. XUMUYECKHE
CBOMCTBAa IEJUIIOJIO3bl: THIPOJIU3, TMOdydyeHue H>PupoB 1ewnono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN IIENK).

DKCIepUMEHTAIbHBIE METO/IbI U3YUYCHUS BEIIECTB U UX MPEBPAIICHUN: paCTBOPUMOCTh
pPa3IMYHBIX CIOUPTOB B BOJIE, B3aUMOJCHCTBHE 3TaHOJIAa C HATPUEM, OKHUCIICHUE ITHJIOBOTO
CIIUpPTa B aJbpJEruj Ha pacKajl€HHON MEOHON MPOBOJOKE, OKUCICHHE STUJIOBOIO CIHPTa
JTUXPOMATOM KaJivs (BO3MOKHO HUCIIOIb30BaHUE BUACOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIUU
Ha anpiaeruabl (¢ rugpokcuaom auammuHcepeOpa(l) m runpoxcugom menu(ll)), peaxius
rmnepruHa ¢ rugpokcuaoM meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJIEMCTBHE PacTBOpa IIIHOKO3bI ¢ THapokcuaoM mMeau(ll), B3aumoaeiicTBue kpaxmana ¢
MOJIOM, pEIICHHEe OJKCIEPUMEHTAJIbHBIX 3aad mo Temam «Crnuptel W (HEHOIBI»,
«Kap6oHoBbie Kucia0Thl. CI0KHBIE dPUPHD.

A30TcCoep:Kalle OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHMYecKHe TMPOW3BOAHBIE aMmHuaka. Kiaccudukaiuss aMUHOB:
anupaTuyecKue M apoMaTUYECKHE; IEepPBUYHBIC, BTOPUYHbICE M TpeTU4yHbie. CTpoeHue
MOJIEKYJI, oOmast hopmysia, M30MEpHs, HOMEHKJIATypa U (U3NUECKHE CBOMCTBA. XUMHUYECKOE
CBOMCTBa annu(aTHUEeCKNX aMHUHOB: OCHOBHBIE CBOMCTBA, aJKUIUPOBAHHE, B3AMMOJICHCTBHE
IIEPBUYHBIX AMUHOB C a30TUCTON KACIOTON. CONM aJIKUJIaMMOHHS.

AHWIMH — TMpeJACTaBUTEIh aMHUHOB apoMatuueckoro psga. CTpoeHue aHWIIMHA.
B3auMHoe BaMsSHME Tpymnm aToMOB B MoOJeKysie aHuiauHa. OCOOEHHOCTH XUMHUYECKUX
cBoicTB annirHa. KauecTBeHHbIe peakiiuu Ha aHuiuH. CriocoObl MOTyYeHus: U MPUMEHEHHE
anmdaTuaeckux aMmuHoB. [lonyuenue anuirHa U3 HUTPOOEH30IA.

Amunokuciotel. Homenknatypa wu wusoMepus. OTAenbHbIE NPEACTABUTEIU  O-
AMUHOKHUCIIOT: TJULUUH, anaHuH. Dusnyeckrue CBOMCTBA aAMHHOKHUCIIOT. XHWMHUUYECKHUE
CBOMCTBa AaMHHOKHCIOT Kak aM(OTEpHBIX OpPraHWYECKUX COCIWHCHUM, pPEaKIHs
MOJIMKOHJICHCAIIUA,  00pa3oBaHWE TMENTHIHONW  CBA3U.  buoJOrMYeckoe  3HAYCHHE
aMUHOKHUCIO0T. CUHTE3 ¥ TUJIPOJIU3 TIETITH/IOB.

benku kak npupoaHble mojumepbl. [lepBuyHas, BTOpUYHAS U TPETHUYHAS CTPYKTypa
0eKoB. XUMHUYECKUE CBOMCTBA OEIKOB: THAPOJIN3, IEHATYypalus, KaYeCTBCHHbIC PEaKI[MU Ha
OemKu.

DKCIIepUMEHTAIbHBIE METOJbl U3YUYEHHUS BEIIECTB W MX MNPEBPAIICHUN: PACTBOPEHUE
OelKOB B BOJE, JEHATypalus OEJKOB NpH HAarpeBaHWM, LIBETHbIC pEaKIMM Ha OeKH,
pELIEHHE OKCIEPUMEHTAIBHBIX 3aJa4 IO TeMaM «A30TCOAEpKallue OpraHuYeCKue
coeauHeHus» U «Pacno3naBaHue OpraHUYeCKUX COCTUHEHUNY.



BbicokoMouIeKyJIsIDHbIE COeIMHEHUS.
OCHOBHBIE MOHSTHS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3ALMH, CPEIHSAS MOJEKYJspHas Mmacca. OCHOBHbIE

MECTOObI CHHTC3a BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ — IMOJIMMCPH3al )41
IIOJIMKOHACHCAL M.

HOJII/IMepHI)IC MaTCpHUaJibl. [InmacTmaccel (HOJII/ISTHJIGH, ITOJIMITPOITUJICH,
IMOJIMBUHUIIXJIOPH A, IMOJINCTHUPOIJI, IMOJIUMCTHUIIMCTAKPHUIIAT, HOJII/IKap6OHaTI>I,

nonudTHIEeHTepedTanar). Yunuzanus u nepepaboTka MiIacTHKA.

DOnacToMephbl: HATypajdbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3una.

Bonokna: HaTypanbHbIE (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpoH U JaBCaH).

[Tomumepbl cnenuanbHOro HazHayeHus (TedJoH, KeBiap, 3JIEKTPONPOBOASIINE
NOJINMEPHI, OMopa3naraeMple NOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METO/IBI U3YYEHHS BELIECTB U UX MPEBPALCHUI: 03HAKOMIICHUE C
oOpa3uaMu NOPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC, KaydyKOB, pEILEHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHUE IIaCTMACC U BOJIOKOH.

Pacuérnrple 3agaun.

Haxoxnaenue MoJieKyasipHO (HOpPMYJIbI OPraHMYECKOr0 COEIMHEHHS IO MAacCOBBIM
JOJIIM  3JIEMEHTOB, BXOJSLIMX B €ro COCTaB, HAXOXKJIEHUE MOJIEKYJSIpHON (opMyIIbl
OpPraHMYECKOTO COEAMHEHUA 1o Macce (00BEMY) MPOAYKTOB CrOpaHusi, MO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMHM W/WUIIM UCXOJIHBIX BELIECTB, YCTAHOBJICHHE
CTPYKTYPHOU (DOpPMYJIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOWCTB WM
CrOCOOOB TOJIYYEHHs], ONPEICICHHE JIOJM BBIXOAA MPOAYKTA PEAKIHH OT TEOPETUYECKH
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MexnpeaMeTHbIX CBA3EH NPU U3yUYEHUU OpraHndeckoin xumuun B 10 knacce
OCYLIECTBIISIETCS Y€pE3 MCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U
NOHATUH, IPUHATHIX B OTAEJIBHBIX PEIMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAyUYHbIE MOHATHUS: SIBJICHHME, HAY4YHbIN (DaKT, TUmoTesa, Teopus,
3aKOH, aHAJU3, CUHTE3, KJacCU(pUKaLus, HaOII0IeHne, U3MEPEHUE, IKCIIEPUMEHT, MOJIEINb,
MOJICJIUPOBAHUE.

@du3uka: marepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, DHEPreTUUYECKUU
YpPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NYECKUE BETUUNHBI,
€AMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPI'Hs, Macca.

buomnormns: KJICTKA, OpraHu3M, PKOCHCTEMA, ouocdepa, MeTa00JIN3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBII U reTepoTpOodHBIN TUII MUTAaHUS, OpokeHHe, (POTOCUHTE3,
JbIXaHue, OCJIKH, YIIIeBOIbI, )KUPbI, HyKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3HbIe HCKOMaeMble, TOIINBO.

TexHonorus: NHILEBbIE NPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IWTAaHUSA, MOIOIINE
CpencTBa, MaTepUasbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 XUMNUN HA
YIIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUMA

JINMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHUCTEMHO-AESATEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYPE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS MpeaMeTa «XUMHS» Ha YpPOBHE CpEIHEro oO0miero ooOpa3oBaHUs
BBIJICJICHBl  CIEAYIOMIME COCTABJISIOIIME: OCO3HAaHUE OOYYaKIIMMHUCS  POCCHICKOM
IPAKJAHCKOM MJIEHTHYHOCTH; TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOMPEICICHNI0; HAJIWYHe MOTHUBALMM K OOYYEHHIO; TOTOBHOCTH M CIOCOOHOCTH
o0yyJaroumxcsi pPyKOBOJICTBOBATHCS MPHUHATHIMU B OOIECTBE IMpaBUJIaMU W HOPMaMH
MOBEACHUS; HAJIMYME IPABOCO3HAHUS, JKOJOTMUECKOW KYJIbTYpbI; CHOCOOHOCTh CTaBHUTh
LETU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInuHOCTHBIE pe3yiabTaThl OCBOCHUS npeaMera «XuMus» OTPAXKAIOT
c(hOpMHUPOBAHHOCTH OTBITA MTO3HABATEIILHON M MPAKTUYECKOMN ESITEIbHOCTH O0yJarOIINXCs
B IIPOLIECCE peann3ali 00pa3oBaTeIbHOMN 1E€ATEIbHOCTH.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS npeaMera «XuMus» OTPAKAIOT
c(hOpMHUPOBAHHOCTH OMbITA MTO3HABATEIILHON U MPAKTUYECKOMN EATEIbHOCTH O0y4YarOMIMXCs
B IIPOILIECCE peann3aluru 00pa3oBaTeIbHON AESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMUS OOYYalOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX TIpaB M OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIIOPSIKY;

MPECTABICHUS] O COIMANIbHBIX HOPMax M MpaBUiIaX MEXIMYHOCTHBIX OTHOIICHUM B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIILHOCTH TPH CO3JIaHUU Y4EeOHBIX
MPOEKTOB, PENICHUU Y4YeOHBIX U TIO3HABATEJIBHBIX 3a7a4, BBIMOIHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TMPUHUMATh MOTHUBBI, HAMEPEHMS, JOTUKY U apryMEHTHI
JPYTUX MPU aHAIN3E PA3JIUYHBIX BUJIOB YUYEOHOU JESTEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOILIECHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTEUYECTBEHHOM
XUMUU,

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTU TEOPUM M MPAKTUUYECKOTO MPUIIOKECHUS
XUMUH, OCO3HAHUS TOTO, YTO JaHHBICE HAYKH €CTh PE3yibTaT JUIMTEIbHBIX HAOIIOACHUM,
KPOIMOTJIMBBIX KCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M TO3HABaTEJIbHBIX MOTHUBOB B TMOJIYYEHUHM U TMOCIEIYIOLIEM aHajIu3e
WH(pOpMAIIH O TIEPEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyalldd, CBS3aHHBIE C XUMWUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUCHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHHWE M IMOCTYNKH CBOMX TOBAapHUIIEH C IMO3MLIMIMA
HPABCTBEHHBIX U MPABOBLIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB,;

4) popMupoBaHus KYJIbTYPHbI 310POBbS:



NOHMMAaHHUS LIEHHOCTEW 3J0pOBOTO M 0Oe3omacHOro olOpa3a KHU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOLIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U MICUXUYECKOMY 37I0POBBIO;

COOJIIO/IEHUs] TTpaBUJl 0€30MaCHOTO OOpallleHusl ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHON
KU3HU, B TPYIOBOU JESATEIBHOCTH;

NOHMMAaHUS IEHHOCTH TPAaBUJ HMHIUBUAYaJIbHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIOJIEH;

OCO3HAHMS MOCJEICTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aJIKOTOJIA,
HAapKOTHKOB, KypEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIETEHTHOCTH B Y4e€OHO-HCCIEI0BATENbCKONW JESTENbHOCTH,
0O0I1IECTBEHHO T0JIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTMBHOE Yy4YacTHE B PEIICHUHM MPaKTUYECKUX 3a]ad COLUAIbLHOM
HaIIPaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO MPOPECcCUuil pa3IudyHOro pojia, B TOM YUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUHU;

YBaXEHUS K TPYY, JIIOJISIM TpyAa U pe3yibTaTaM TPYJAOBO IeATEILHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOpPY HHAMBHIYaJIbHOM TpaeKTOpUM OOpa30BaHUA,
Oynymieit mpodeccun U peanu3alid COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C Y4€TOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEHN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU  LI€JIECOOOpAa3HOr0  OTHOLIEHWS K  NPUpPOJie KaK  HMCTOYHHUKY
CYLIECTBOBAHUS KU3HU HA 3EMIIE;

NOHUMAaHUsl  MJIOOAJIBHOIO  XapakTepa  SKOJIOTMYECKMX  MpoOjieM,  BIUSHUSA
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLUATIBHOU CPEAbL;

OCO3HaHUS HEOOXOIMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XHUMUU JUIsl PELIEHUs
BOIIPOCOB PAIL[MOHAIIBHOIO TPUPOOINOIB30BaHHS;

aKTUBHOTO HENPUATUSA AEHUCTBUN, IPUHOCAIIUX BPEIl OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHUS MIPOTHO3UPOBATh HEeOIaronpusTHHIE AKOJIOTUYECKUE MOCJIEJICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U NPENOTBPALIATh UX;

HAJIMYUSL PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJIOTUYECKOW KyJIbTYpbl, ONbITA
JESTENIbBHOCTH 3KOJIOTUYECKOW HAamnpaBlI€HHOCTH, YMEHMsS pPYKOBOJCTBOBAaTbCS HMHU B
MO3HABATEJIbHOM, KOMMYHHUKAaTUBHONM M COIIMAJIbHOW MPAKTUKE, CIHOCOOHOCTH W YMEHHS
aKTUBHO MPOTUBOCTOSITH UACOJIOTUH XeMOPoOUH;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OI1IECTBEHHON TPAKTUKH;

MOHMMAaHUs CIEeNM(UKH XUMUU KaK HayKW, OCO3HaHHs e ponu B (OPMUPOBAHUU
pallMOHANIBHOTO HAYYHOTO  MBIIUJICHUS, CO3JaHUU IEJIOCTHOTO TMPEACTaBICHUS 00
OKpY’XarolleM MHpEe KaK O E€IUHCTBE MPUPOAbl U 4YeOBEKa, B IMO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHu NpoOIeM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0COOOM 3HAUMMOCTU XUMHUU JJII COBPEMEHHOM IMBWIM3ALMU: B €€
I'YMaHHCTUYECKOW HAMPABIEHHOCTH U BaXKHOW POJIM B CO3JJaHUU HOBOM 0a3bl MaTepuaibHOU
KyJbTypbl, B PELIEHUU TJIOO0ATbHBIX MPOOJIEM YCTOMUMBOIO pPa3BUTHUSl YEOBEYECTBA —
CBIPbEBOM, DHEPTreTUUYECKON, MHINEBOW U DKOJOTHYECKOW OE30MacHOCTH, B Pa3BUTHH



MEUITMHBI, 00€CTICUeHNN YCIIOBUN YCIICIITHOTO TPyJa W SKOJOTHIECKA KOMMDOPTHOU KU3HU
Ka)KJI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: TIOHMMAaHHUSl CYIIHOCTH METOJOB MO3HAHUA,
WCIIOJIb3yeMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIH30BATh MOJyYaeMbIe 3HAHUS
JUIsl aHalM3a W OOBSCHEHUS SIBICHUNM OKPYKAIOIMIETO MHpa W MPOUCXOASAINX B HEM
U3MEHEHHUH, yMEHHUs JeliaTb 00OCHOBAaHHBIE 3aKJIIOYEHHUST HA OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IIEJIbIO TIOJyUYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCITOJIB30BaTh XWMUYECKHE 3HAHUS I PCIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIHSX;

WHTEpeca K TO3HAHUIO, UCCIIEA0BATEIILCKON IEATeTLHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BAHMIO, K
AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUM MO XUMHUU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOGHHOCTSIM TpyJa B pas3lIuuHbiX cdepax npodeccuoHaIbHON
NeSTETLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yiabTaThl OCBOCHHUS MPOrPAMMBI 110 XMMHUU Ha YPOBHE CPEIIHETO
o011ero o0pa3oBaHus BKIIOYAIOT:

3HaUYMMBbIe I (DOPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMUXCS MEKIUCIUTIHHAPHBIC
(MeXTpeaMeTHBIC) OOIEHAYYHbBIE TMOHATHS, OTPAXAIONIUE IEIIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U CHeruUKy METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws,
BEII[ECTBO, JHEPIHs, SIBICHHUE, IMPOIECC, CUCTeMa, HAay4YHbIA (HaKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeIOBAaHNE, HAOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U
ApyrHe);

yHUBEpCaNbHBIC  ydeOHBIC  JedcTBHS  (TMO3HABAaTENbHBIE, KOMMYHHUKATHBHEIE,
perynsiTUBHBIE), obOecrneuuBaronie QopMUpoBaHUE (PYHKIIMOHAIBHOW TPAaMOTHOCTH U
COIMAIbHON KOMITETEHIIUU 00YYaIOInuXCsl;

CIIOCOOHOCTh ~ OOYYarOIIMXCA  HCIOJb30BaTh OCBOCHHBIE  MEXIUCIUILUTMHAPHBIE,
MHPOBO33pEHUYCCKNEC 3HAHWS W YHUBEpCAJIbHBbIC y4eOHBIC NEUCTBUS B TO3HABATCILHOU H
COLIMAIBHOM MPAKTHUKE.

MeTtanpenMeTHble Pe3yNbTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCATBHBIMH YUCOHBIMH
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JICUCTBUSMU.
IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /IeiiCTBHUSI

1) 6a30Bble JJOrHYecKmne JelcTBUSL:

CaMOCTOSATEILHO (DOPMYJIMPOBATh M aKTyaJIM3WpOBaTh MPoOJEeMy, paccMaTpHUBaTh €€
BCECTOPOHHE;

OTIPEIEISITh 1NN NEATebHOCTH, 3a/aBasi MmapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3yJIbTATHI ICITCILHOCTH C TIOCTABIICHHBIMU TIEIISIMHU;

WCITOJIB30BaTh MPU OCBOCHWM 3HAHWW MPUEMBI JIOTHYCCKOTO MBIIUICHUS: BBIICIATH
XapaKkTEepHbIC TPU3HAKKA TOHATUW ¥ YCTAHABIMBATH WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHE IMOHSATHUS JJIs1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SBICHUM;

BEIOMpPATh OCHOBAHMSI W KPHUTEPUU ISl KIACCH(UKAIMKA BEIIECTB M XHUMHYECKUX
peakuuii;

yCTaHaBJIMBATh MPUYUHHO-CJIEJCTBEHHBIE CBSI3U MEXKIY U3YyUaeMbIMU SIBICHUSIMU;



CTPOUTBH JIOTMYECKUE PACCYXKACHUS (MHIYKTHBHBIC, IEAYKTHBHBIE, IO AHAJIOIHH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM M NPOTUBOPEUUST B  PAcCMATPUBAEMBIX  SIBICHMSIX,
(opMyJIpPOBATh BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSATH B POLECCE MO3HAHUS HCIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE (3HAKOBBIC)
MOJIENIA, TMPeoOpa3OBbIBATH MOJECIBHBIE IPEJACTABICHUS — XHMHYECKUN 3HaK (CHMBOJI)
JJIEMEHTAa, XUMHU4YecKass (opmysa, ypaBHEHHE XHMHUYECKOM peakuuu — IMpU PEIICHUU
y4eOHBIX TMO3HABATEIbHBIX M IPAKTUYECKUX 3a/1a4, NMPUMEHITh Ha3BaHHbIE MOJICIbHBIC
NPEACTABICHUS [UISl BBISIBJICHUS XApPAKTEPHBIX MPU3HAKOB M3YyYa€MbIX BELIECTB H
XAMUYECKUX PEAKIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIUil;

dopMyiMpoBaTh LEIM M 3a7aud HCCIEIOBAaHUS, MCIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITEJIbHO C(POPMYJIMPOBAHHBIE BOINPOCHl B KAYECTBE HHCTPYMEHTA MO3HAHUS H
OCHOBBI I (POPMUPOBAHMUS THIOTE3bl MO MNPOBEPKE MNPABHIBHOCTU BBICKA3bIBAEMBIX
CYXK/ICHUI;

BJIAJETh HABBIKAMHM CaMOCTOSATEIBHOTO IUIAHUPOBAHMS W IPOBEACHUS YUYEHHUYECKHX
HKCIEPUMEHTOB, COBEpPLICHCTBOBATb YMEHHs HaOIOAaTh 3a XOJAOM  IIpoliecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATh €ro Pe3yJbTar, (HhOpMyJIUpoBaTh OOOOIIEHUS W BBIBOJBI
OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIM
OTU€T O IpojeaHHON paldoTe;

npuoOpeTaTh OMNbBIT YYEHWYECKOW HCCIEAOBATEIbCKOM U IMPOEKTHON JEsTeNbHOCTH,
IPOSIBJISITH CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB pEIIECHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B MTO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATHCSI B Pa3IMUHBIX HCTOYHUKAX HUHPOpMauu (HAYYHO-MOMYyJIsIpHas
JaUTepaTypa XUMHUYECKOIO COJEpXaHHs, CIpaBOYHbIE IOcoOusi, pecypchl HTepHeTa),
aHANM3UPOBaTh MH(POPMALMIO PA3IUYHBIX BUAOB M (OPM MPEACTaBICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTH;

(dbopMyJIMpOBaTh 3alpoChl U MPUMEHATh Pa3IUYHbIE METOJbI MPH IMOHCKE U OTOOpe
uHbOopMaIuu, HEOOXO0AUMOM JIJIsl BBIIOJIHEHUS yUEOHBIX 3a/1a4 ONpeeIEHHOIO TUIIa,;

npuoOpeTaTh ONBIT UCHOJIB30BAaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Y PA3JIMYHBIX MIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpaTh ONTUMANbHYIO (OpPMY TMpPEACTABICHUS HHPOpPMaLUU
(cxembl, rpauKu, AUarpamMmbl, TaOJIUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYyYHBIN $3bIK B KauyeCTBE CpEACTBA NpU pabdoTe C XUMHUYECKOH
uH(popMaIuen: NMPUMEHATh MeXNpeIMeTHble ((PU3MYecKue MU MaTEeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCITI0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe N1elCTBHA:

3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXKJaeMod TeMbl B XOJA€ JAuajiora H/Wiu
JIUCKYCCHM, BBICKAa3bIBaTh HAEHU, (POPMYIUPOBATH CBOM MPEAJIOKEHHUS OTHOCHUTEIHHO
BBITNIOJIHEHMS NTPEITIOKEHHON 3a/1a4H;



BBICTYNATh C IPE3EHTALNEN Pe3yJIbTaTOB MTO3HABATEILHON JEATEIbHOCTH, OTYyYE€HHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUH XHUMHYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB M3yYaeMbIX BEILECTB,
peanu3anuy yueOHOro MpoeKTa, U GOopMyIUPOBATH BBIBOJBI MO pe3yIbTaTaM MPOBEIEHHBIX
VCCJIEIOBAHUN ITyTEM COrJIaCOBaHUS MO3ULMI B X0J1€ 00CYX ICHHUS 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUSA:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBISATh CBOKO IMO3HABATENIBHYIO ESITEIBHOCTD,
ompezenssa e€ ey U 3a/1a4d, KOHTPOJIMPOBATh U TI0 Mepe HEOOXOUMOCTH KOPPEKTUPOBATH
IpeajaraéMplii  QJITOPUTM JEUCTBHI NpPU BBIIOJIHEHUH YYEOHBIX W HCCIEAOBATEIbCKUX
3a7a4, BBIOMpaTh Hanbosee 3PGEKTUBHBIN cIOCO0 MX PelIeHus ¢ YIETOM MOTYyUEHUST HOBBIX
3HAHUU O BEILIECTBAX U XUMUYECKHUX PEAKIIUSAX;

OCYILECTBJISITh CAMOKOHTPOJIb ACATEIbHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATHBI

[IpeameTHbIE pe3yJIbTaThl OCBOEHUSI MPOrPAMMBbI IO XMMHUHU Ha YriayOJEHHOM ypOBHE
Ha YpPOBHE CpEIHEro oO0IIero o0pa30BaHHs BKIIOYAIOT creuuduueckue s y4eOHOro
npeaMera «XuUMUS» HaydHble 3HAHMS, YMEHHS U CHOCOObI JEHCTBUI IO OCBOEHHUIO,
UHTEPIIPETALMA U MPEOOpPa30BaHUIO 3HAHUM, BUJIbI JEATEIBHOCTH IO IMOJYYEHHUIO HOBOTO
3HAHMS M MPUMEHEHHIO 3HAHWHM B Pa3IMYHBIX Y4YEOHBIX CUTyalUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBA3AHHBIX C XHMHeEW. B mporpamMme mo XvMHUM HOpeIMETHBIE
pe3yabTaThl IPEACTABICHBI 110 TOAAM U3yYEHHUS.

IIpeameTHBIE PE3YNBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHUsD> OTPaKaroT:

c(OpPMHPOBAHHOCTh MPEACTABICHUN: O MECTE€ W 3HAYEHUHU OPraHWYecKOM XUMHUHU B
CUCTEME ECTECTBEHHbIX HayK H €€ poiau B OOECIEeYEHUH YCTOMUYMBOIO PA3BUTHUA
YEJOBEYECTBA B pEHICHUU TMpoOJIeM HKOJOTMYECKOM, DHEPreTUYecKo U  MHUILEeBOU
0€30M1acHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpUaOB, HOBBIX MCTOYHHKOB
HEPruM, B O0OECIEYEHUH PALMUOHAIBHOTO MPHUPOJONOIb30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33pEHUsI M OOIIEH KyJIbTyphl YENOBEKAa, a TaKXKE HKOJIOTHYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[I0POBbIO U IPUPOJIHOM CPEJIE;

BJIAJCHUE CUCTEMOM XMMHMUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIArarollne
HOHSTHS — XUMHUYECKHIA 3JIEMEHT, aToM, SIPO M DJICKTpOHHas o0ojioyka aToma, S-, p-, d-
aTOMHBIE OPOUTANIM, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHS aTOMa, THOPUIU3AIINS aTOMHBIX
opOuTaneil, MOH, MOJIEKyJia, BaJEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIICHHS,
XUMUYECKasi CBSI3b, MOJb, MOJIIpHAs Macca, MOJSPHBbIA OOBEM, YIJIEPOJIHBINA CKEJET,
(GyHKIMOHAIBHAS TPYIIa, paJuKall, CTPYKTYpHbIe (popMyJibl (pa3BEPHYThIE, COKPALIEHHBIE,
CKEJICTHBIE), U30MEpHUSI CTPYKTYpHAsi U MPOCTPAHCTBEHHAsI (F€OMETPUYECKasi, ONTUYECKas),
M30MEpPhl, TOMOJIOTUYECKHUU pAJl, TOMOJIOTH, YTJI€BOJAOPOIbI, KUCIOPOI- U a30TCOAEPKAIINE
OpraHUYecKue COEJIMHEHUS, MOHOMED, MOJIUMeEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCUHEHUsS; TEOPUH, 3aKOHbl (mepuoguveckuit 3axkoH JI. W.
MenneneeBa, Teopus CTpOEHHsI opraHuyeckux BemectB A. M. byrtiepoBa, 3akoH
COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAaHEHUs U MPEBPAIICHHS SHEPTUH NPU XUMHUYECKUX
peaKkiusxX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS,
JeXalnue B OCHOBE INOHMMAHMS NPUYUHHOCTH M CUCTEMHOCTH XHMHWYECKHX SIBJICHMHIA;
IPENCTABICHUS O MEXaHU3MAX XUMUYECKUX PEAKLIMI, TEPMOJIUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O B3aUMHOM BIUSHUM aTOMOB W TIpPYIIl aTOMOB B



MOJIeKy1axX (MHOYKTHUBHBIA U Me30MepHbId 3¢ dekts, opuentantsl | u |l pona);
dakTojornyeckue CBEIEHUS O CBOMCTBAaX, COCTaBe, TOJy4eHHMHM U 0O€30MacHOM
MCIOJIb30BAaHUU BAKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JIEATEIBLHOCTU
YelloBeKa, OOIMMX HAay4YHBIX MPHUHIMIIAX XHMHUYECKOTO TMPOU3BOJCTBAa (HA TMpHUMeEpe
IIPOU3BOJICTBA METAHOJIA, IEPePadOTKH HEPTH);

chOpPMHUPOBAHHOCT,  YMEHUH:  BBISABIATH  XapaKT€pHblE  MPU3HAKU  TOHATHU,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS MPU OMUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCAUHEHNN;

c(OpMUPOBAHHOCTH YMEHHIA:

UCIIONBb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBICHHS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHMUECKUX BEIECTB;

COCTABJISITh yYPAaBHEHHMS XHUMHYECKUX PEAKIUH U pacKpblBaThb HX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEACTBOM COCTABJIEHUS SJIEKTPOHHOTO
OajlaHca 3THX peaKIui, peakluii MOHHOTO OOMEHa MyTEM COCTABJICHHS WX IMOJHBIX U
COKpAIEHHBIX MOHHBIX YpaBHEHUI;

U3rOTaBIMBAaTh MOJIEIM MOJIEKYJl OpPraHMYECKMX BELIECTB MJs WIUIIOCTpPAlMU HX
XMMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHMS;

cOpMUPOBAHHOCTh ~ yMEHMIA:  yCTaHABIWBAaTh  MPUHAMICKHOCTh  HM3yUYECHHBIX
OpraHWYECKUX BEIIECTB MO MX COCTaBY M CTPOCHHMIO K ONPENEIEHHOMY KJaccCy/rpymre
COCIMHEHMM, JaBaTh UM Ha3BaHUs Mo cucTematudeckoil Homenkiatype (IUPAC) u
OPUBOJUTH TPUBHAJIbHBIE HA3BaHUSA JJIS OTACIBHBIX MPEACTABUTEICH OpraHMYECKHUX
BEILLECTB (ATUJIEH, Al[ETUJIEH, TOJYOJ, TJIUUEPUH, ITHICHIJIMKOJb, (eHoJ, (popmanbaerun,
alleTanbeTul, alleTOH, MypaBbUHAsI KUCJIOTA, YKCYCHAsl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAs,
NaJTbMUTAHOBAS KHCIOTHI, TJWIUH, allaHWH, MaibTo3a, (PpyKTO3a, AHWIWH, IUBUHUIL,
U30MPEH, XJIOPONPEH, CTUPOI U IPYTHE);

C()OPMUPOBAHHOCTh YMEHHUS OMNpPEACNATh BHUJ XUMHUYECKON CBA3M B OpPraHMUYECKUX
coenMHEHMIX (KOBaJCHTHAsI U MIOHHAS CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATH MOJIOKEHUSI TEOPUU CTPOSHUSI OPTaHMUECKHUX
BemecTB A. M. ByTiepoBa 11 00bICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa
CTPOCHHUS;

Cc()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUYECKUE U
XUMHYECKHE CBOWCTBA THIHWYHBIX MPEACTABUTEIICH pPa3MUYHBIX KIACCOB OPTraHMYECKHX
BEILECTB: QJIKAaHOB, LMKJIOAJIKAHOB, AQJKEHOB, aJKaJUEHOB, AJIKHWHOB, apOMaTHYECKUX
YTJIEBOJIOPOOB, CIIUPTOB, aJbJACTUAOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOKHBIX
3(pUpPOB, )KUPOB, HUTPOCOECTUHEHUI U aMUHOB, aMUHOKHCIIOT, OEJIKOB, yrieBOJ0B (MOHO-,
IU- U TIOJINCAXapPHUIOB), HILTIOCTPUPOBATh TEHETHUECKYIO CBSA3b MEKIY HUMHU ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOIB30BAHUEM CTPYKTYPHBIX (hopmyT;

c(OpMUPOBAHHOCTh YMEHHUSI TIOATBEPKIaTh HAa KOHKPETHBIX NpHUMEpax XapakTep
3aBUCHUMOCTH PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUHN OT KPaTHOCTU M THUIIA
KOBaJEHTHON CBSI3M (G- M T-CBA3M), B3aUMHOIO BIIMSHHS aTOMOB U TPyII aTOMOB B
MOJIEKYJIax;

c(OpPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOUYHUKHU YIJIEBOJOPOAHOTO ChIPbS
(HedTb, MPUPOAHBIN Ta3, Yroiib), CIOCOOBI €ro nepepadboTKU U MPAKTUIECKOE MPUMEHEHHE
IPOAYKTOB MEPEPabOTKY;



c(OPMUPOBAHHOCTH BIAJEHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX METOJax
NMO3HAHUA — HAOJIOJEHUU, W3MEPEHUH, MOJECIUPOBAHUHU, SKCIEPUMEHTE (pEalbHOM H
MBICJICHHOM) U YMEHHUSI IPUMEHSTh 3T 3HAHUS;

c(OPMUPOBAHHOCTh yYMEHHSI TMPUMEHSITh OCHOBHBIC OIEpAIlM  MBICIUTEIbHON
JeSITEIbHOCTH — aHallu3 U CHHTE3, CpaBHEHHE, 0000IEeHUE, CUCTEMATH3aIUIO, BBISBICHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€M — JJISI W3YyYEHHS CBOMCTB BEIIECTB U XUMHUYECKHUX
peakuuii;

c(OPMUPOBAHHOCTh YMEHHUW: BBIABISATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUH C
NOHATUSAMU W MNPEJACTABICHUSMU JIPYTUX ECTECTBEHHO-HAYUYHBIX MPEIMETOB [UIsl OoJjee
OCO3HAHHOTO TOHMMAaHUs CYLIHOCTM MAaTE€pPUaJIbHOIO €IMHCTBA MHUpPA, WCIOJIb30BAThH
CHUCTEMHbIE 3HAHUA 110 OPraHUYECKON XUMHH JIJIs1 OOBSICHEHUS ¥ IPOTHO3UPOBAHUS SIBJICHU,
MMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETHI MO XMMHYECKUM (QopMynaMm u
YPaBHEHUSIM XMMHUYECKHUX PEAKIUI C UCIIOIb30BAaHUEM (PU3MUYECKUX BEJIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacuérbl MO HAXOXICHHUI0O XMMHMUYECKOM (POpPMyJbl BEIIECTBA IO M3BECTHBIM MacCCOBBIM
JOJIIM XUMHUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOPaHHUsl, INIOTHOCTU I'a3000pa3HbIX BELIECTB;

c()OPMHPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHAIM3UPOBATH W OLEHUBATH C
NO3ULUKA HKOJOTMYECKON O€30MacHOCTH TMOCIEACTBUS OBITOBOM W IPOU3BOACTBEHHOU
NESITEIbBHOCTH Y€JIOBEKa, CBSI3aHHOM C mepepabOTKON BELIECTB, UCIOIb30BaTh MOJyUYEHHBIE
3HAHUS IS IPUHATHUS TPAMOTHBIX PEIICHUM MPOOJIEM B CUTYyaIUsX, CBI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHUI: CAMOCTOATENBHO TUIAHUPOBATH U TPOBOJUTH XUMUYECKUN
JKCNEPUMEHT (TMOJyYeHHE U M3yYEHHE CBOMCTB OPraHUYECKUX BEILECTB, KayeCTBEHHBIE
peaKuuy yTJIEBOJOPOJOB pPA3IMYHBIX KIACCOB M KHUCIOPOJACOAECPKANX OPTaHUYECKUX
BELIECTB, PELICHHE 3KCIIEPUMEHTANIbHBIX 3a/1a4 M0 PacllO3HAaBaHUIO OPraHUYECKUX BEILECTB)
C coOmoJeHueM IMpaBuwil Oe30MacHOro oOpallleHHs C BellecTBaMH U J1JaOOPaTOPHBIM
o0opyaoBaHuEeM, (pOpPMYyIHPOBATH LIE€JIb UCCIEIOBAHUS, MPEICTABIATh B pa3IuyHOi (opme
pe3yJIbTaThl SKCIIEPUMEHTA, AaHAJIU3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

chOpMHPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MpaBUjia HKOJIOTHYECKHU 11eTIeCO00Pa3HOTO MOBEJACHUSI B OBITY M TPYIAOBOU
NEATEIBbHOCTH B LEISAX COXPAaHEHMsI CBOETO 3J0POBBS, OKPYXAIOLIEH NPUPOAHOW Cpenbl U
JOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMACHOCTb TOKCHYECKOTO JAEHUCTBHS HA KUBBIE OPTaHU3MBbI ONPEICITIEHHBIX
OpPraHMYECKHUX BEIIECTB, MOHMMAas cMbIC] noka3zarens [1/1K;

aHaJIM3UpPOBaTh  L€1ecO00pPa3HOCTh MPUMEHEHHUS  OpPraHMYECKUX  BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS! pPUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH I€JICHANPABICHHBIM MOUCK XUMHYECKOMN
uH(pOpMaIUU B Pa3IMYHbIX UCTOUYHHUKAX (HayyHas U yueOHO-Hay4yHas JIMTepaTypa, CpeAcTBa
maccoBoi uH(popmanuu, MHTEpHET U Apyrue), KpUTHUECKH AHATU3UPOBATH XUMHUYECKYIO
uHbopMaluio, TnepepadaThiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C TOCTaBJICHHOMN
y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
N KoauvecTBo 4acoB DJIeKTPOHHbIE
[
I /;[ HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI B Konrpoabnbsie IIpakTuueckue (uu¢posbIe)
cero padoThI pa6oTnI o0pasoBaTe/bHbIC
pecypcsbl
Paznen 1. Teoperuueckue 0CHOBbI OPraHUYeCKOM XUMUM
11 [Ipenmer oprannyeckoil XuMuu. Teopust CTPOSHUSI OPraHUYECKUX 8 bubmmoreka [JOK
' coequnenuii A. M. Bytieposa https://m.eds00.ru/d69df650
Hroro no pazneny 8
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIe YTIEBOAOPOABI — AJTKAHBI, ITUKIOAIKAHBI 5 bubmmorexa LIOK
' pelt Y HOPOA 1 https://m.edso0.ru/d69df650
bubnunoreka LIOK
2.2 H : 14 1
eTpeICITbHBIC YTIIEBOAOPOIbI: ATKCHBI, aTKAANCHBI, ATKHHBI https://m.edsoo.ru/d69df650
bubmmoteka IIOK
2. A
3 POMATHYECKHE YTIIEBOIOPOIBI (ApPECHBI) 8 https://m.edsoo.ru/d69df650
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOOB U UX MepepadoTka 4 bubmorexa LOK
' PHpOA y HOPOA pep https://m.eds00.ru/d69df650
bubmmoteka IIOK
2.5 r 4 1
AJIOTEHIPOM3BOTHBIC YTIIEBOIOPO/IOB https://m.eds00.ru/d69df650
Hroro no pasneny 35
Paszgea 3. Kucaopoacoaepxamue opranHuyecKkue coe{uHeHus
bu6nunorexa LIOK
3.1 . D 11 1
Criupre. beton https://m.eds00.ru/d69df650
3.9 KapOoHumnbpHbIe COeTUHEHMS: allbJIeTU/bI U KeTOHBI. KapOoHOBEIE 21 1 bubnuotexa [JOK
' KHUCH0THL. CroxkHbIe 3GupsbL. JKups https://m.eds00.ru/d69df650
but6mmorekxa [IOK
3.3 b 9 1
TIICBOABL https://m.eds00.ru/d69df650
HToro no pazneny 41
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Pa3znen 4. A3oTconepxainiue opraHnyecKkue coeuHeHus

4.1 AMUHBI. AMUHOKHUCIOTHL. benku

Hroro no pasaeny

12 1

12

bubnunoreka LIOK
https://m.edsoo.ru/d69df650

5.1 BricokoMoOIeKyISIpHBIE COCTMHEHUSI

Hroro no pasaeny

Paspnen 5. BeicOkOMOJIEKY IS pHbBIE COCUHEHUSA

6

bu6nmoreka [IOK
https://m.edso00.ru/d69df650

OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 3
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosmuecTBo yacos Jara DJIeKTPOHHBIE HH(pOBLIE
Tema ypoka
n/n Bcero  Konrtpoabubie IIpakTuueckue H3yYeHUs o0pa3oBaTe/bHbIC
padoThbI padoThbI pecypcbl
[IpenmMer © 3HAUEHWE OPraHUYECKON XHUMHH,
1 MPEACTABICHUE O MHOrooOpa3sud OpPraHMYEeCKHX 1 bubmorexa HOK
pe 5 p p https://m.edso0.ru/3686e6f5
COCAUHCHHI
DJIEKTPOHHOE CTPOEHUE aToMa yriiepoaa (OCHOBHOE
2 U BO3OYXIEHHOE  COCTOSIHHSA) Banenrtnsie 1 bubmmorexa LIOK
THA ' https://m.edsoo.ru/Oce6fd4c
BO3MOXKHOCTH aToMa yriiepoja
XuMHYecKasi CBSI3b B OPraHUYECKHUX COCAMHCHUSX.
3 Mexann3Mbel  00pa30oBaHHMS KOBAJICHTHOM  CBSA3HU 1 bubmotexa [IOK
P . ’ https://m.edso0.ru/8d39f5¢c8
CIocoObI pa3phiBa CBsI3EH
4 Teopust cTpoeHusi OpraHMYecKux coeauHeHu A. M. 1 bubnuorexa [JOK
byrtneposa https://m.eds00.ru/9e595ch8
Bunbl n3omMepun: CTpyKTypHas, MPOCTPAHCTBCHHAS.
) OnekTpoHHbIE A3(Q(EKTH B MOJIEKYJIaX OpraHMYeCKUX 1 bubmmorexa [TOK
P N Y p https://m.edsoo.ru/b0e61661
COCTMHCHU I
IIpencraBienue 0 Ki1accuuKaIuu u
6 CIfCTeMaTI/I‘IeCKaSI HOMEHKJIAT q; (IUPAC) 1 Bubmmorexa LOK
P https://m.edsoo.ru/c212dd21
OpPTaHWYECKUX BEIIECTB
7 Knaccudukanus peakiuii B opraHn4eckoi XUMHH 1 bubmmorexa LIOK
HHA pearit p https://m.edsoo.ru/ba5706aa
bu6mmorexa [IOK
8 CucreMmaru3anus 1 0000IIeHHE 3HAHUH 110 TEME 1
t = https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHUA psf, obmas dopmyra,
9 HOMECHKJIATypa M  H30MEpHsA, DJICKTPOHHOE U 1 bubmorexa [TOK
P pH, P https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
10 du3nyueckne 1 XUMUYECKHE CBOMCTBA aJIKaHOB 1 bubmoreia HOK
https://m.edso0.ru/3137711c
11 Haxoxnenne ankanoB B mpupoae. CrocoOs 1 bu6mmoreka [IOK
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https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
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MOJIYyYCHHUA U MPUMCHCHUEC aJIKAHOB

https://m.edsoo.ru/259b0a5b

Huknoankanel: o0mas ¢opMylia, HOMEHKIATypa U

12 M30MEpHUsSA, OCOOCHHOCTH CTPOCHHMS W XHUMHYECCKHX bubmorexa OK
. pH, p https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI TIOJYYCHHS ¥ IPUMECHEHHUE
Pemienne pacy€THhIX 3agad  Ha  ONpPEHEIICHUE
MOJICKYJISIPHON (DOpMYJBI OpraHUYECKOrO BEIeCTBa
bubmuorexa [JOK
13 110 MacCOBBIM JOJIIM aTOMOB 3JICMEHTOB, BXOJSAIIUX
N https://m.edsoo.ru/bf84d8eb
B ero cocrap. CucTeMaTu3anus 1 0000IeHNe 3HaHUH
10 TeMeE
AJIKEHBI: TOMOJIOTHYECKUU psin, oOmas dopmya,

14 HOMEHKJIaTypa, J3JIEKTPOHHOE M IPOCTPAHCTBEHHOE bubnnorexa [HOK
ctpoenue Mosiekys. CTpykTypHas W ILHC-TpaHC- https://m.edsoo.ru/273b0ale
HU30MEpHs aJIKCHOB

15 ®du3nYeCcKue M XHWMHUYECKHE CBOMCTBA aJIKCHOB. bubmuorexa [JOK
[IpaBuiio MapkoBHUKOBA https://m.edso0.ru/21069ccd

16 Cr1ocoOFBI ITOJTyYEHHS U IPUMEHEHNE aIKEHOB bubmorexa [IOK

Y p https://m.eds00.ru/665dc058

17 [Ipaktuueckass padora Ne 1 mo Teme "llomydenue bubnuoreka [IOK
STUJICHA U U3YYEHHE €TO CBOUCTB" https://m.edso00.ru/0941eed8

18 Pemrenne pacu€THBIX 3aJa4y Ha  OIpPENCICHUE bubnnoreka [JOK
MOJIEKYJISIPHOHM (JOPMYITBI OPTaHHUECKOTO BEIIeCTBA https://m.edsoo.ru/e9ea9921
AJKaIMCHBI: COTIPSKEHHBIE, U30JITMPOBAHHEIE,

19 KymyJIupoBaHHbIe. OCOOCHHOCTH  DIIEKTPOHHOTO bubmorexa [JOK

yMYIHP ’ P https://m.eds00.ru/04298c0a
CTPOCHUS
20 XHUMHUYECKHE CBOMCTBA CONMPSIKEHHBIX TUEHOB bubmorexa [IOK
P https://m.edsoo.ru/e561253d
21 Croco05! MOJIy4YeH s U IPUMEHEHHUE AJIKATUEHOB bubmmorexa [IOK
Y p https://m.edso0.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKUU psf, obOmas dopmya,
22 HOMEHKJIATypa, JJICKTPOHHOE W IPOCTPAHCTBEHHOE bubmorexa [TOK
ypa, P pu P https://m.eds00.ru/68b6cc4c
CTPOEHHUE MOJIEKYJ, PU3NIECKUE CBOKCTBA
. bub6mmoreka [IOK
23 XHUMHUUYECKHE CBOMCTBA alIKUHOB 1

https://m.edso00.ru/23493a93
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bu6mmoreka [IOK

24 KauecTBeHHbIE peakuy Ha TPOHHYIO CBSI3b https:/m.edsoo.ru/7blcA8da

25 CriocoObI mostydeHus 1 NpUMEHEHNE alIKUHOB bubmmorexa LIOK

https://m.edsoo.ru/a6f9alea

26 Pemenne  3amau:  pacy€éTtel 1O  ypaBHEHUIO bubnunoreka HOK
XUMHYECKOU peaKkuu https://m.edsoo.ru/5db8e526

27 CucreMmarusanus 1 0000IeHrEe 3HAHUI 10 TEME
ApeHBI: TOMOJIOTUYECKUH psn, oOmas Gdopmya,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE bubnmoreka [JOK
CTpOEHHE MOJIeKyn OeH30ola U TOlyolla, WX https://m.edsoo.ru/a92a7094
buznyeckue cBoiicTBa

29 XYMHYECKUE CBOWCTBA aPEHOB: PEAKIINH 3aMEIleHUs bubamorexa LHOK

https://m.edsoo.ru/a44alae4

30 XuMUYeCcKue CBOICTBa apEHOB: peakuuu bubnuorexa [JOK
MIPUCOCTUHECHHMSI, OKHCIICHHE TOMOJIOTOB OeH301a https://m.edsoo.ru/a44alaed

31 Oco0eHHOCTH XMMHYECKUX CBOMCTB CTUPOJIa bubmmorexa LOK

https://m.edsoo.ru/d5018a54

32 Pemienne pacy€THbIX 3aga4  Ha  ONpPEHEIICHUE bu6mmoreka [IOK
MOJIEKYJIIPHOH (hOPMYJTBI OPTaHUYECKOTO BEIIEeCTBA https://m.edsoo.ru/53461a2c

33 CriocoObI oTydeHus 1 IpUMEHEHNE apeHOB bubmmorexa LHOK

https://m.eds00.ru/6f717d09

34 I'eneTnyeckas CBsI3b MEXIY Pa3IUYHBIMH KJIacCaMH
YTJIEBOI0POIOB

35 Pacuérel mo ypaBHEHHAM XHMHMUYECKUX pEaKIUil.

CucremaTtu3aiys U 0000IIeHHE 3HAHUN TI0 TeMe

36 [Ipupoanstii ra3. [lonyTHbie He(TAHbIE ra3bl

37 KamenHsl1it yrosib v IpoIyKThI €T0 IEPepadOTKH bubmmorexa [TOK

https://m.eds00.ru/69b3398b

38 Hedtr m cmocobsr e€ mepepaborku. IlpumeHeHue bubnmnoreka [JOK
MPOIYKTOB TiepepaboTku HePTH https://m.edso0.ru/21f9de78

39 'eneTndeckas CBsI3b MEXIAY pa3IWYHBIMHM KJIacCaMH

yTJIEBOJIOPO/IOB
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["asoreHONpoON3BOTHBIE YTJIEBOIOPOIOB:

bu6mmoreka [IOK

40 QJIEKTPOHHOE  CTPOEHHWE; PpEaKkUUHU  3aMELIEHUs https://m.edsoo.ru/82bA4d759
rajioreHa
HelictBue 1mienouel Ha  rajJoreHIPOU3BOJIHBIC.

41 B3aumopeiicTBue aurajgoreHalkaHOB C MarHueM u
UHKOM
Cucrematuzanus U 0000IIeHNE 3HAHUH M0 pa3ueny bubnmoreka [JOK

42
"Yraesogopoibr" https://m.edsoo.ru/20e89f22

" " bubnmoreka [JOK

43 KonTposabHas padora o teme "YriueBoaoposs httos://m.edsoo.ru/95c9e298
[IpenenbHbie OJIHOATOMHBIE CHHPTHI:

44 TOMOJIOTHUSCKHAN psi, oOmas ¢opmylia, CTpOCHHE bubmmoreka [JOK
MOJIEKYI, U30MEpHS, HOMEHKJIATypa, https://m.edsoo.ru/df04c5cd
kiaccudukanus, GuznyecKue CBOMcTBa

45 XUMHUYECKUE CBOMCTBA NPEACIBbHBIX OJHOATOMHBIX bubnnoreka [JOK
CIIUPTOB https://m.edsoo.ru/26ee34fe
CnocoObl MOTy4YeHUs] ¥ IMPUMEHEHUE OJIHOATOMHBIX bubmotexa [IOK

46 cmpToB https://m.eds00.ru/4841000000

00000

47 IIpocTtbie >Qupbl: HOMEHKIaTypa U H30Mepus, bubnnoreka [JOK
0COOCHHOCTH (PU3NYECKUX U XMMHUYECKUX CBOWCTB https://m.edsoo.ru/c2c788b2

48 MHOroaroMHble  CHOHUPTHI:  STWUJICHTJIUKOIbL | bubnmnoreka [JOK
[JIMLEPHH, UX QU3NYECKHE U XMMHUECKHE CBOCTBA https://m.edsoo.ru/ee4d84aa

49 CriocoObI mosTyyeHHst ¥ MPUMEHEHNE MHOTOATOMHBIX bubmuoreka [IOK
CIIUPTOB https://m.edsoo.ru/d12e567d

50 @deHoul: CTpoeHHe MOJIEKYJIb, (Pr3nUecKre CBOUCTBA. bubnnorexka [JOK
TokcnyHocTs (heHoma https://m.edso0o.ru/2ce726f8

. bubnuorexa [JOK

o1 Xumirieckue CBOHCTBA (enoia https://m.eds00.ru/037ca5f9

bu6mmoreka [IOK

52 CriocoOblI nostyueHus 1 NpuMeHeHne GeHona https://m.edsoo.ru/c77ddfAc

53 [IpakTnyeckas pabora Ne 2. Pemenue bubnuoreka [IOK

DKCIEPUMEHTAIbHBIX 3a7ay mno Teme "Chnuprsl U

https://m.edsoo.ru/fd0ced09
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dbenonsr"

54 Cucremarusanusa 1 0000IeHNEe 3HAHUN 10 TEME buGmnorexa LIOK
https://m.eds00.ru/1810ch9b
Anpaerufibl M KETOHBI: JJIGKTPOHHOE CTPOCHHUE
55 KapOOHWJIBHOW TPYIIIB; TOMOJOTHYECKUE PSIbI, bubmmorexa [IOK
https://m.edsoo.ru/b139beaa
oOmrast popmyia, U30MEpHUs 1 HOMEHKJIATypa
56 Anpaeruaipl W KETOHBL: (PU3WYECKHE CBOWCTBA; bubmuorexa [JOK
pEaKUUH MPUCOECTUHEHUS https://m.edsoo.ru/c887425c
57 Peakuum oOKHCIIEHMST W KA4YECTBEHHBIC pPEaKUUU bubnunoreka [HOK
aJbJECTU0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CniocoOblI oy4eHus ajabAerHI0B U KETOHOB Bubmorexa IIOK
https://m.edso0.ru/520d1c51
59 OOHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KUCIIOTHI, bubnnoreka [JOK
O0COOCHHOCTH CTPOCHHUS UX MOJIEKYJII https://m.edsoo.ru/fecOb113
60 N3omMepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, HX bubnuorexa [JOK
(bu3HIecKue CBONCTBA https://m.edso0o.ru/700cc87b
61 XUMHYECKUE CBOMCTBA MPEACIBbHBIX OJTHOOCHOBHBIX bu6nmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
62 OcoOeHHOCTH  CBOWCTB  MYpPaBbUHON  KUCIOTHI. bubnmnoreka [JOK
MHuoroo6pa3ue kapOOHOBBIX KHCIOT https://m.edsoo.ru/bb31be71
OcoOenHoctu CBOIICTB: HenpeenbHbIX u
63 apOMaTUYEeCKUX  KapOOHOBBIX,  JMKApOOHOBBIX, bubnnoreka [JOK
THJIPOKCUKAapOOHOBBIX  KucioT.  IlpeacraButenu https://m.eds00.ru/83a08773
BBICIIINX KapOOHOBBIX KHCIIOT
64 [Tonsatue o Mpou3BOIHBIX KAPOOHOBBIX KUCIIOT bubmmorexa LIOK
https://m.eds00.ru/0d162d9d
65 CrocoObl MONMy4YeHHsT U TPUMEHEHHE KapOOHOBBIX bubnuorexa [JOK
KHUCJIOT https://m.eds00.ru/7c065¢9d
66 CrnoxHbie S(QUpPHI: TOMOJOTUYECKHH psii, oOImas bubnmnoreka [JOK
dbopmyna, ©30MepHs 1 HOMEHKJIaTypa https://m.edsoo.ru/adfffe6d
67 ®dusnyeckue 1 XMMUIECKHE CBOMCTBA 3(UPOB bubmmorexa [TOK

https://m.edsoo.ru/ad6b94b2
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Pemenne pacu€THbIX 3a7ay: 1O  YpaBHEHHIO

68 XUMHUYECKON peaxuuuy, Ha oIpesieNIeHuE
MOJIEKYJISIPHOM (hOPMYJIBI OPTaHUYECKOTO BELIECTBA
[IpakTuueckas paborta No 3. Pemenue
69 AKCTIIEPUMEHTAIBHBIX 3371a4 1o Teme "KapOoHoBbIE bubmorexa HOK
P ) P https://m.eds00.ru/486671fb
KUCT0ThI. ClioKHbBIE 3QUPBI
70 XKupsr: crpoenue, QU3MUECKHE U XUMHYECKUE bubmumoreka [IOK
CBOMCTBA (THIPOJIN3) https://m.edsoo.ru/al19c5b98
71 Oco0eHHOCTH CBOWCTB KHUPOB, CONEPIKAITUX OCTATKH bubnnoreka HOK
HEIPEAEIIBbHBIX )KUPHBIX KUCIOT. JKupsl B npupoe https://m.eds00.ru/b0331922
Mpbiia Kak COJMM BBICHIMX KapOOHOBBIX KHCIOT, MX
. bubmuorexa [JOK
72 Mmoromiee aeiictBue. [loHSATHE O CHHTETHYECKHX
https://m.eds00.ru/3c566565
Mmoromux cpeactax (CMC)
73 I'eneTnyeckas CBA3b YIJIEBOAOPOIOB u bubnnorexa [HOK
KHCJIOPOJCOACPKAIINX OPraHUYECKUX BEIIECTB https://m.edsoo.ru/56790c96
74 Pacuérel o ypaBHEHUSAM XUMUYECKUX PEAKLIUN
bu6nmoreka [JOK
75 CucrtemaTtuzanus 1 0000IIeHNE 3HAHU 110 TeMe
t - https://m.edsoo.ru/f8eaf2eb
OOmas XapaKTEepUCTHKA TJIEBOJIOB u
76 KJ'IaCCI/I(l)I/IKaIII/I;) II")J'IGBO OB (I\ZOHO- - " bubmorexa [IOK
y a ’ https://m.eds00.ru/7a9693al
HOJIMCaXapuabl)
77 Monocaxapuasl: ¢buznyeckue CBOMCTBA u bubnnoreka [JOK
HaxO0XJEHUE B IPUPOJE https://m.edsoo.ru/b4bdda2d
78 [IppuMeHeHne  TIIOKO3BI, eé 3HA4YCHHE B bubnnoreka [JOK
JKU3HEAEATETPHOCTH OPTaHU3MA https://m.edsoo.ru/5e61122d
ucaxapuabpl: caxapo3a, MajlbTO3a U JAKTO3a.
79 ﬁaxom peHHe B ’ Ipupose U IpHUMEHEHHue bubmmorexa LIOK
a pHpO p https://m.edsoo.ru/eb0384¢e7
JcaxapuioB
80 [Tonucaxapumpt: CTpOEHHUE MaKpOMOJIEKYI, bubnuorexa [IOK
¢u3nueckre U XMMUYECKHe CBOWCTBA, TPUMEHEHHE https://m.eds00.ru/72a04508
bubnnoreka [HOK
81 [TonsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX 1

https://m.edso00.ru/6216e766
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Pemenue pacyeTHBIX 3a/ad Ha ONpeaeNieHUEe 0JIH

82 BBIXOa IMIPOAYKTa €aKIMA OT TEOPETUUYECKU bubmorexa [IOK
A pory peakh p https://m.edsoo.ru/7fde47ef
BO3MOKHOTI'O
83 Cucremarusanusa U 0000IeHre 3HAHUN 11O pa3ael Bubmaorexa IOK
pasiey https://m.eds00.ru/08d4364c
84 KonTponbHas pabora o TeMe bubnunoreka HOK
"Kucnopoconepxaniue opraHi4ecKue CoeTMHeHus" https://m.edsoo.ru/42c6678e
AMUHBI: KITacCCU(PUKAIUS, CTPOSHUE MOJIEKYJI, 001Iast
85 dbopmyna, u3oMepus, HOMEHKJIaTypa U (HU3UYCCKHE bubmmorexa [IOK
p“ yra, P, yp https://m.edsoo.ru/efa7e6ca
CBOICTBaA
86 XHUMHYECKUE CBOMCTBA aTu(paTHIECKUX aMUHOB bubmorexa LHOK
https://m.edsoo.ru/1bc5cf80
87 AHWIMH:  CTpOCHHME  aHWIMHA,  OCOOCHHOCTH bubnnorexa [HOK
XUMHUYECKUX CBOMCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
CriocoObl TOTyYeHHS U IPUMECHECHUE a(paTHIeCKIX bubnnoreka [JOK
88
aMHUHOB https://m.edso0.ru/eal38763
AMUHOKHCIOTBI: HOMEHKIaTypa ¥  HU30Mepus,
89 ¢dusnueckue cBoiicTBa. OTAENbHBIE MPEICTABUTEIU bubmorexa LIOK
’ p https://m.edsoo.ru/d1773e80
0-aMUHOKHUCJIOT
XUMHUUECKHUE CBOICTBa aMHHOKHCIIOT, 150:¢
90 OHMOJIOTHYECKOE 3HAdYeHHe aMHUHOKUCIOT. CuHTE3 U bubmorexa [OK
’ https://m.edso00.ru/77df705a
TUAPOIIU3 TIENTHI0B
01 benkyn kak TOpUPOIHBIE TOJUMEPBI, CTPYKTYpbI bubnuorexa [JOK
OeJIKOB https://m.edso0.ru/429e9899
bubmuorexa [JOK
92 XHUMHUUECKHE CBOICTBA OEIKOB
https://m.edsoo.ru/6237306d
A3oTcoiepKaniiue reTepOIUKINICCKIEe COSAMHCHHS.
93 HyknenHoBBIE KHCIIOTBI: COCTaB, CTPOECHHE U bubmorexa LIOK
y ) ’ p https://m.edso00.ru/521d1431
Ouosoruyeckas poib
IIpakTueckas pabota Ne 4. Pewenue
bubmuoreka [JOK
94 AKCIIEPUMEHTATBHBIX 3a1a4 o TEME

"A3oTcoaepKaliue OpraHu4ecKue CoOeTMHEHN"

https://m.edsoo.ru/8e3c02d1
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[IpakTnueckas pabora No 3. Pemenue

95 SKCIIEPUMEHTANbHBIX 3a1a4 o TeMe "Pacrno3HaBanue 1 bubmnorexa LIOK
P 8 . https://m.edsoo.ru/bde3fdf6
OpPTaHHYECKUX COCAMHCHUN
96 Kontponbnas pabora mo teme "A3orcopepxkaiine 1 bubnmoreka [JOK
OpPraHUYeCKHE COCTUHEHUS" https://m.edsoo.ru/ce561bc?
OCHOBHBIC TOHSATHUS XUMHHU BBICOKOMOJIEKYIJISPHBIX
97 COCIUHEHUHM U  MeToAbl HMX  CHUHTE3a  — 1 Bubmorexa IIOK
https://m.edsoo.ru/7aa63ebd
MOJIMMEPU3AITUS U TTOJIMKOHICHCAIIHS
bubmuorexa [JOK
98 I1 Y% 0 1
JACTMACCHI. Y TUIIM3aIMs U TIepepadoTKa MIacTHKa httos://m.edsoo.ru/82242e0f
99 D1acTOMEDHI: HaTypaJIbHBIN CUHTETUYECKUE 1 bubnuorexa [JOK
Kayuyyku. Pe3una https://m.edso0.ru/246103ec
Bomokna: HaTypaJIbHEIE, HCKYCCTBEHHBIE,
100 CUHTETUYECKHE TTommmepsl CIEAAIBHOTO 1 Bubmorexa IIOK
’ p I https://m.edso0.ru/5963a601
Ha3HAYECHUS
[IpakTrueckas paborta Ne 6. Pemenue
101 3KCIIEPHUMEHTAIBHBIX 3a1a4 o TeMme ""Pacmo3HaBaHue 1 Bubmorexa IIOK
P " % https://m.edsoo.ru/3aebd77a
ILIACTMACC ¥ BOJIOKOH
O6oOmenne ©  cHUCTeMaTH3alus  M3YYEHHOTO
102 MaTtepHajia 1o TeMe "BBICOKOMONEKYIISIPHEIE 1 bubmmorexa LIOK
P " 2P https://m.edsoo.ru/6a22ble8
COEIUHEHUS
OBIHIEE KOJINYECTBO YACOB 11O ITPOTPAMME 102
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJBI IS VAEHUKA

» Xumus; yrayosneraHoe odydenue, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U. u
np.; mox penakuumen Jlymmaa B.B. OOmecTBo ¢ OrpaHMYeHHOW OTBETCTBEHHOCTHIO

«IPODA»; AkmonepHoe obduectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. Xumusa. YriyoOneHHsii ypoBeHb. 10 kimacc. Y4eOHHMK C 3JIEKTPOHHBIM MPHIOKEHUEM
(aBTopsl B. B. Epemun, H. E. Ky3bemenxo, B. U. Tepenun, A. A. [posnos, B. B. JIynun).

2. Xumus. YriyoneHHsld ypoBeHb. 11 kimacc. YueOHMK € 3JIEKTPOHHBIM IPUIOKEHHEM
(aBTopsl B. B. Epemun, H. E. Ky3pmenxko, A. A. Jlpo3nos, B. B. Jlynun).

3. Pabouas mporpamma y4eOHOro mpeaMera «XHMHUsD Ha YIIIyOJIEeHHOM YPOBHE CPEIHETO
obmero oopazoBanus k YMK mo xumuu B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna,
A. A. Jlpoznosa, B. B. JIlynuHna u Metoguyeckre peKOMEHIAIMH 110 €€ COCTaBIEHHUIO (aBTOPHI
B. B. Epemun, A. A. lIpo3nos, 1. B. Epemuna, 3. FO. Kepumos).

4. Meroguueckoe nocooue k yueoHuky B. B. Epemuna, H. E. Ky3pmenko, B. U. Tepenuna,
A. A. JIpo3noBa, B. B. Jlynuna «Xumus. YriyoOnensusiii ypoenb. 10 knace» (aBropsl B.B.
Epemun, B. . Maxonuna, O. 0. CumonoBa, . B. Epemuna, A. A. [Ipo3znos, 3. IO.
Kepumos).

5. Meroauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A. [Ipo3noBa, B.
B. Jlynuna «Xumwus. YriayOneHHwlid ypoBeHb. 11 kmacc» (aBropsl B. B. Epemun, H. B.
Bonkosa, H. B. ®upcrosa, . B. Epemuna, A. A. JIpo3nos, 3. 10. Kepumos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e bub6muorexka 1JOK



