MHHHUCTEPCTBO MPOCBEIEHUAS POCCUCKOM ®EJEPAIIIN
MuHMCTEPCTBO MPOCBEIIEHUS] U BOCIIUTAHUSA YJIbSIHOBCKOM 00J1aCTH
Anvuauctpamus MO «CTapoKyJaTKMHCKHH paHoH))

MBOY «CrapokyJaTKHHCKAas cpeaHss mkoaa Nely

PACCMOTPEHO
PykoBogurens IIIMO
/®.P.Anumona /
ITporokou 3acenanus [LHIMO
No 1ot «26» aBrycra 2024 r.

I[TPUHATO

Ha 3aCeJaHuH1 MeJarorunaeckKoro coBeTa
npotokona Ne 2

oT «30» aBrycra 2024 r.

COI''TACOBAHO

3amecTuTenb qupekropa no YBP
/P.3. XamukoBa/

«26» aBrycra 2024 r.

YTBEPXIAIO
JIMpEKTOP LIKOJIBI

/T".B. bamuposa/
ITpuka3z Ne 125-ox

{E‘M wsa 202<. flognucaHo undposon
53 noanucoto: bawmnposa
['ynbHapa

['ynbHapa BunbgaHoBHa
[Jata: 2024.08.30
BrvnbaaHOBHA  (0.09:39 0400

PABOYASI TIPOTPAMMA
(ID 5273664)

y4eOHOro npeamera «XuMus» (yrjy0JieHHbI YPOBEHb)
u1st ooygaromumxest 10 k1.

p.n. Crapas Kyaarka, 2024r.



HOACHUTEJBHAS 3AIIUCKA

Pabouas mporpamMMa mo XMMHUU Ha yYpOBHE CPEIHEr0 OO0IIero oOpa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepannny», TpeOOBaHM K pe3ysibTaTaM OCBOCHUS
benepanbHOU oOpa3oBarTenbHOI IPOrpaMMBbl CPEIHETO oO1ero
ob6pazoanusi(POIl COO), npeactaBieHHbIX B DenepaibHOM TOCyAapCTBEHHOM
obpazoBarenbHoM ctaHgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
yuebHOoro mpeamera «Xumusi» B 00pa3zoBaTeNbHBIX opraHuzanusx Poccuiickoii
denepanun, peaTM3yOIMUX OCHOBHBIE OOpa3oBaTelIbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJNOXKeHH «CTparernn pa3BuTHs BocnuTaHus B Poccuiickoi
®denepanuu Ha nepuon a0 2025 roma» (Pacnopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XumMusg Ha YpPOBHE YINIyOJIEHHOTO H3YyYEHHUS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAydHOro oOpa3oBanusi ywammuxcs 10-11 kimaccos.
N3yuenune mnpeamera, peanusyemMoe B YCIOBHIX Au(GdEepeHIupPOBaHHOTO,
npopuiIbLHOTO OOy4YeHMs, MPU3BAHO OOECNeuuTh 00IIe00pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMMYCKHHUKOB IIKOJBI, HEOOXOIUMYIO ISt
azanTaIyy X K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU B COIIMYME, a TAKXKE JIJIS
NPOJOJDKEHUss OOy4YeHHUs B OpraHu3auusax npodeccuoHaIbHOro o0pa3oBaHUs, B
KOTOPBIX XUMUS SIBISECTCS OJHOM U3 NPUOPUTETHBIX AUCUUILINH.

B mporpamme mno XuMuM Ha3zHauye€HHE IpeaMeTra «XUMHS» MOJIy4aeT
MOAPOOHYI0O  WHTEPHPETANMI0O B  COOTBETCTBHM C  OCHOBOIIOJIATAIONAMU
nonoxkenussMu PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH, Ccoaep aHus,
pe3ynbTaToB OOyYeHHs U TpeOOBaHMM K YpPOBHIO MOJATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSL CJEAYIOIIME BBIMOJHIEMBIE MPOrpPaMMOM IO
XUMHH (PyHKIUU:

e HMH(POPMANMOHHO-METOINYECKASI, peaTn3ais KOTOpoil obecreunBaeT
MOJIyYeHUE TPEACTABICHUS] O IIeNSIX, COACpP)KaHWU, OOIIeH CTpaTeruu
oOy4eHHs, BOCIUTAHUS U PA3BUTHUSL 0OYUAIOIIUXCS CPEACTBAMU MIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
OMpeNeJICHUE: TPUHIUIOB CTPYKTYPUPOBAHUS U TMOCIEAO0BATEILHOCTU
U3y4YeHHUs] y4eOHOro maTepualia, KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX €ro
XapaKTEPUCTHUK; TOJAXO0/I0B K (DOPMUPOBAHMIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O00pa30BaTENIbHBIX TOCTHXKEHHH OOydarommxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma a1t yriyOJIEHHOTO U3YUYEHUSI XUMUU:



e yCTaHaBIMBAaE€T WHBAPHMAHTHOE NPEIMETHOE COJAEpKaHHe, 00A3aTeNIbHOE
VI W3y4YyeHUs B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuBaeTt
pacmpesieieHie W CTPYKTypUpPOBaHHE €ro IO KiaccaMm, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pasiesiaM Kypca;

e JAET NMPUMEPHOE paclpelieieHue y4yeOHOTO BPEMEHH, PEKOMEHIYEMOTIo
IUIA U3YYCHHS OTAEIbHBIX TEM;

e TIIpenjaraeT MPUMEPHYIO TIOCIEIOBATEIbHOCTh M3YYEHHUS Yy4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH TOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JTaET METOAMYECKYIO MHTEPIIPETAIMIO LEJe U 3a/71au U3ydeHUus IpeaMeTra
Ha yriIyOJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMsI, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpaMMmbl CpEeIIHEro oO1ero o0Opa3zoBaHus (JINYHOCTHBIX,
METanpeaIMETHBIX, MPEAMETHBIX), @ TaKXKe C y4ETOM OCHOBHBIX BHJOB
y4eOHO-MI03HABATENbHBIX ~ JACHCTBUM  00ydYaromerocs IO OCBOCHHUIO
COJIEpKaHus IpeIMETA.

[Io BceM Ha3BaHHBIM MO3UIHUSAM B IMpOrpaMMe MO XUMHUHU MPEeTyCMOTpPEHA
IPEEeMCTBEHHOCTh C€ OOy4Ye€HHEM XUMUUM Ha YPOBHE OCHOBHOTO OOIIETrO
oOpazoBanmsi. 3a TmpenelaMd YCTAHOBJICHHOW TMPOTPAaMMOM 1O  XUMHUU
00s13aTeNbHOM (MHBAPUAHTHOM) COCTaBIISIONIEH COAep)KaHUA Yy4eOHOTo IMmpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpAa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENENsThCS B COOTBETCTBUU C HANpPaBICHUEM KOHKPETHOTO
npoduis 00yueHus.

B cootBercTBUM ¢ KOHUentyaidbHbIMM mnojoxeHusmu PI'OC COO o
Ha3HAYCHUH MpeaIMeToB 0a30BOro u yriayOJaEHHOrO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyYEHHUsI Ha YPOBHE CPEIHEro 0OIIero oodpa3oBaHUS
XUMUSL Ha YpOBHE YINIYOJIEHHOTO U3Y4YEHHUS HaNpaBJIeH Ha peald3aluio
NPEEeMCTBEHHOCTH €  MOCJEAYIOMIMM  J3TarlOM  TOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3y4YeHUS CIHEIHUAIbHBIX €CTeCTBEHHO-HAYyUHBIX U
XUMHUYECKHUX JUCUUIUIMH B By3aX W OpraHU3alMsIX CpenHero npodecCUoHaIbHOTO
oOpa3zoBanusi. B 3Toi cBA3M u3ydeHHe mnpeaMera «XUMUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO HA paclIMpeHue U  yriayOJieHHe TeOpeTHUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYarOIIMXCsl, BEIOPABIIMX OMPEACNEHHBIN MPOPHUIIb
oOydeHus1, B TOM YHUCIIE C IEPCTIEKTUBON MOCIEAYIOLIETO MOMTyUYeHUsI XUMHUUECKOTO
o0pa3oBaHMs B OpTaHU3aALUAX MPOPecCHOHAIBHOTO oOpa3zoBanus. Hapsny ¢ atum,
B cBeTe TpedoBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTeIBLHON MPOrpaMMbl CpeaHero ooOIero oOpa3oBaHUs
U3y4YeHHE TMpeaMeTa «XUMUS» OpPUEHTHPOBAHO TAaKKE Ha pelIeHHe 3ajad



BOCIIUTAHUSA U COLMAJIBHOIO Pa3BUTHUSL OOyyarouuxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIEHHTEIUICKTYaIbHbIX YMEHUN, YMEHHM palMOHANIU3alMU Y4eOHOTrO Tpylda U
O0OOMIEHHBIX  CIIOCOOOB  JEATENBHOCTH, HWMEIOIUX  MEXAUCIUTUTMHAPHBIMH,
HaANPEAMETHBIN XapakTep.

CocTaBnsromuMy npeaMera «XUMHsS» Ha YPOBHE YIiyOJIEHHOIO U3y4eHHUs
ABIAIOTCA yriyOnéHHele Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumusi». [lpu onpenenenuu noaxoaoB K 0TOOPY M CTPYKTYPHOMU
OpraHM3alM COAEpPXKAaHMUsSI 3TUX KYpCOB B IMpOrpaMMe MO XMMHHU 32 OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuuax 0a30BOro u yriyOia&€HHOTO
YPOBHEHN U3yUYEHUS IPEeaMETA.

OcHOBYy cojaepxkaHusi KypcoB «Opranumueckas xumus» u «OOmas u
HEOpraHWYeCKass XUMHUS» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUU U
YMEHHH, OTHOCALMXCA K 0a30BOMY YpPOBHIO M3Y4EHMs IpeaMmeTa. DTa CUCTEMa
3HaHUU TIOJy4yaeT OIpPENEIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoJbpmMii  00BEM  (HAKTOIOTHUECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE HM3Yy4YeHHs MpeameTa olecredyeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIUYEHHUA OO0BbEMA 3HAHUH O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBAX MX COEAUHEHMH HAa OCHOBE PACIIMPEHUS U YriyOJeHus
IPEICTaBICHUNA O CTPOEHUM BELIECTBA, XMMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsl PEAKIHI, paCCMAaTPUBAEMBIX C TOUKHU 3PEHUS XUMHUYECKONW KUHETUKU
u TepmoauHamMuku. HM3ydyenue mnepuommueckoro 3akoHa u llepuommueckoi
CUCTEMbl ~ XMMMYECKHX  DJEMEHTOB  0a3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUU aroma. XMMHUYECKas CBSI3b
OOBSACHSIETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUN NpU €€ 00pa30BaHUU U
pa3pylIeHHH, a TaKKe C TOUKH 3pEHHUs MEXaHU3MOB e€¢ oOpazoBanus. W3ydenue
TUNIOB ~ peakuui  jJomojHseTcss  (GopMHUpOBaHHMEM  MpEACTaBICHUM 00
JIEKTPOXUMUYECKUX MPOLECCaX U JIEKTPOJIU3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoidl XMMHUHU INPU PACCMOTPEHHU PEAKLMOHHOW CIIOCOOHOCTH
COEMHEHHH yaemnsieTcss ocoboe BHUMaHKUE BOMpPOcaM 00 3JIEKTPOHHBIX 3(dekTax,
O B3aMMHOM BJIMSTHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKi[uii.

Oco0oe 3HaueHHMEe UMEET TO, YTO Ha COJEpKAHUE KYypCOB XHMHUU
yriIyOJIEHHOTO YPOBHS M3YUEHHUs JUIsl KJIACCOB ONpPeenEHHOr0 npoduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep [ONOJHEHMM K oOmeld cucreme
MPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHbIE MpeAMEThl. Tak, Hanmpumep,
B COJEp’KaHUU TMpEeAMeTa IJs KJIacCOB XUMHUKO-PHU3ndecKoro mpoduis 0osbiioe
3HaueHue OyJIyT UMETh 3JEMEHThl Y4eOHOTro Marepuasia no obmei xumuu. Ilpu
U3y4YEHUU IIpeIMETa B JAHHOM Cllydyae aKLIEeHT OylneT cAelaH Ha OOILIHOCTb
METOJI0B MO3HAHUSA, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJEKyJsipHas Teopus B (PU3HMKe), 3aKOHBI COXPaHEHUs



MacCbl M DHEPIUM, 3aKOHbl TEPMOJAVHAMHUKH, DJIEKTPOJIU3d, NPEACTABICHUA O
CTPOECHHUH BEILECTB U IPYTOE.

B TO xe BpeMs B CoOAepKaHMM IIpeaMeTa Uil KJIacCOB XHMHMKO-
OouoJsiorudeckoro npoduist 60BN YAEIbHBIH BeC OyJIeT MMETh OpraHuyecKas
xumuss. B 3TOM ciiydae mpenocTaBisieTcss  BO3MOXHOCTh sl Oosee
OOCTOATENFHOTO  PACCMOTPEHMSI XMMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOpPOM BXOHAT, K TNpPUMEpY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KAaK JIMIWJIbI, OEJIKH, YIJIEBOAbI, HYKJIECHHOBBIC
KHACIIOTBHI U Apyrue. I[Ipu 3TOM 3HaHMS O COCTaBe M CBOMCTBAaX IPEICTABUTEINICH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYXKaT OCHOBOM I H3Yy4YEHUs
CYLIHOCTH MPOLECCOB (POTOCUHTE3A, JBIXaHUS, MTUIIEBAPEHUSI.

B mnnane ¢QopmupoBaHMs OCHOB Hay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIEHAYYHBIX METOAOB ITO3HAHUS U ONbITa MPAKTUYECKOTO NPUMEHEHHUS HAyUHbIX
3HaHUU H3y4YeHHE MNpeaMeTa «XUMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX € YYE€OHBIMM MNpEIMETaM{, BXOJIAIIMMH B COCTaB
npenMeTHbIX obOnactelt «EcTecTBeHHO-Hay4yHBIE NpeaMeThl», «MaTematuka u
uHpopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu u3yueHun ydeOHOro mnpeameTa «XuUMUS» Ha YIrIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOI'O U CPEJHEro 001iero oopazoBaHus (Ha 6a30BOM
YpOBHE), 3aaueil MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKM XHMHU Kak oOOJacTHU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOU
JEATEIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemenne
TOW 3aJayd Ha YriayOJI€HHOM YpOBHE H3y4Y€HHUs IIpeiMeTa IpearoJiaraet
peanu3anuio TakKuX LeeH, Kak:

e (opMmupoBaHHE TMPEACTABICHUI: O MaTepUAIbHOM €AMHCTBE MM,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUU IIPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHHH  MpoOlJem
HKOJIOTMYECKOM, IHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIULIMHBI, CO3JaHNN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB JHEPIUH, B
00eCnevYeHrnr PalMOHAIBFHOTO MPHUPOIONOIL30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUS] M OOILEH KyJbTypbl YEIOBEKA, a TAKXKE IKOJIOTMYECKU
00OCHOBAHHOTO OTHOILEHUS K CBOEMY 3[I0POBBIO U IIPUPOIHON CPEAE;

e OCBOCHME CHUCTEMBl 3HAaHMM, JEXKAIMX B OCHOBE XHMHUYECKOU
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
NOHATUM, 3aKOHOB W TEOPUH XWMHH, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHHH BEIIECTBA HA Pa3HbBIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HaJAMOJIEKYJSIPHOM, O  TE€PMOJMHAMHYECKUX WU
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHMUS XUMUYECKUX pPEakLHil, O



XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMaX, 00 00IIMX
HAYYHBIX MPUHIIAIIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBaHue y 00yyaromuxcs OCO3HAHHOTO MOHUMAHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU sl OOBACHEHHMS
KJIFOUEBBIX MJIEH W MPOOJEM COBPEMEHHOW XUMUH, AJisi OOBSACHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaIM3a U OLEHKH C MO3UIUI HKOJIOTMYECKO 0€301acCHOCTH MOCIEACTBUN
OBITOBOM M MPOM3BOJCTBEHHOM JESATEIbHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMUYECKUM  MPOU3BOACTBOM, MHCIIOJIB30BAHUEM U  MepepaboTKON
BEIIIECTB;

e yruyOJieHWe TPEACTaBICHUM O  Hay4YHBIX  METOJax  TO3HAHUA,
HEOOXOUMBIX JUIsl MPUOOPETEHUS! YMEHUW OpPUEHTHUPOBATHCS B MHUpPE
BELIECTB M OOBIACHEHHS] XUMUYECKUX SIBICHHUM, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKON AESATEIbHOCTH U TOBCEIHEBHOM KU3HH.

B mnnane peanu3anuu MEPBOOYEPENAHBIX BOCHUTATENIBHBIX W Pa3BUBAIOIINX
GyHKIUI LEI0CTHOM CHUCTEMBI CpeJHero oOImiero oOpa3oBaHHs MPH H3YYCHUU
npenMera «XuUMHUS» Ha  YrayOJ€HHOM  YpPOBHE O0OCOOYI0 — aKTyallbHOCTb
npUOOPETAIOT TaKUE LETU U 3a7a4H, Kak:

e BOCMHTAHHE YOCKIAEHHOCTH B TIO3HABAEMOCTH SBICHUW MPHUPOIBI,
YBOXEHUS K TMPOIECCYy TBOpPUECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAJAHBIX HMCCIENIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHMS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAUMM K OOYYEHHI0O U T[IO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAaHUIO  HAa  OCHOBE  YCBOCHUS
00I11eU€eJIOBEYECKUX IIEHHOCTEN;

e pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HHTEIEKTYaIbHBIX U TBOPUYECKHUX
crocoOHOCTel oOywatouuxcsi, (OPMUPOBAHME y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHOM TTPO(eCcCHOHaIbHOM U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

e (QopMupoBaHHME YMEHHMI KW HABBIKOB Pa3yMHOTO MPHUPOAOINOIb30BAHUSA,
Pa3BUTHE KOJIOTHYECKON KYJIBTYPHI, TPUOOPETEHNE OMBITA OOIIECTBEHHO-
TMIOJIE3HOM IKOJIOTUYECKOU JIESITEIbHOCTH.

OO611ee yuciIo 4acoB, MPEAYCMOTPEHHBIX Ui M3YUYEHUSI XUMUU Ha YTIIyOJIEeHHOM
ypoBHE cpeaHero oOmiero odpaszoBanus, B 10 kmacce — 102 yaca (3 yaca B
HEJIETIO).



COIAEPKAHUE OBYUYEHUA

10 KTACC OPITAHHUYECKASA XUMMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM.

[IpenMer 1 3HaUYe€HUE OPraHUYECKONW XUMHH, MPEJCTABICHUE O MHOTOOOpa3HH
OPTaHUYECKUX COCAUHECHUU.

DJEKTPOHHOE CTPOEHUE aToMa YIJepojAa: OCHOBHOE M BO30YXAEHHOE
COCTOsIHHs. BaneHTHple BO3MOXHOCTH aToma yrjiepoia. XHUMHYECKas CBA3b B
OpPraHUYECKUX COEeNMHEHUSX. THUmbl ruOpUIN3aluu aTOMHBIX OpOUTaliel yriaepoja.
Mexanu3mbl  00pa3oBaHHUA  KOBAJEHTHOM CBA3M (OOMEHHBIK U JOHOPHO-
aKkUuenTopHelif). Tumbl mepekpblBaHUS AaTOMHBIX OpOWTaneil, ©- U T-CBA3M.
OpunapHasi, 1BOMHast U TpoiHas cBsA3b. CrocoObl pa3pblBa CBsA3€M B MOJIEKyJIax
opranuueckux BemiecTB. [loHsiTHE O CBOOOIHOM pajaukane, HykiIeopwie u
aNeKTpoduIe.

Teopus cTpoeHuss Oprauudeckux coeqnuenut A.M. bytiiepoBa u coBpeMeHHbIE
IPEICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYECHHUE TEOPUHM CTPOCHUS OPraHUYECKUX
coequHeHU. MonekysipHble U CTPYKTypHble (opMyiibl. CTpyKTypHbIE (OPMYJIbI
pa3IMYHBIX BUIOB: pa3BEpPHyTass, COKpaméHHas, ckenetHasd. HM3omepusa. Bunsl
M30MEPHUU: CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE A(D(PEKTH B MOJEKYIaxX
OpPraHUYECKUX COSANHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o KilacCUpUKalMU oOpraHudeckux BemiecTB. [loHsATue o
¢ysknuoHaneHOW rpynne. I'omonorus. I'omosnoruueckue psanaesl. Cuctemarnyeckas
HoMeHkIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTIENbHBIX TpeacTaBuTeneil.OCOOEHHOCTH H  KJIacCH(PHUKALUs OpPraHudecKux
peakuuii. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN B OPTaHUYECKON XUMUH.

OKCHNEPUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M MX NPEBPALLCHUIN:
O3HaKOMJIEHHE C 00pa3liaMy OPraHMYECKUX BEILECTB M MaTepHajlaMu HAa UX OCHOBE,
ONBITHl MO NPEBPAILICHUIO OPraHWYECKHUX BEIIECTB NPU HarpeBaHUM (IUIaBJICHHE,
oOyriavBaHUE M TOpPEHHE), KOHCTPYHMPOBAHUE MOJENEH MOJIEKY]T OPraHU4YeCKHX
BELIECTB.

YrieBonopoabl. AunkaHbl. ['oMonoruueckuil psj ajJkaHoB, oOwmwas gopmyia,
HOMEHKJIaTypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
AJIKAHOB, SP -THOPUIM3AINA aTOMHBIX OpOHTaneil yrnepona, c-cBsi3b. Pu3nyecKue
CBOMCTBA QJIKaHOB. XHUMHYECKHE CBOMCTBA QJKAaHOB: pPEaKUUW 3aMEIICHUS,
U30MEpU3alliY, JCTUIPUPOBAHMS, LHKIA3ALUUM, [HPOJIN3a, KPEKHUHIa, TOPEHHS.
IIpencraBnenue 0 MEXxaHU3ME PEAKIIMK PaJUKaIbHOTO 3aMEILECHUS.

Haxoxnenue B mpupoae. CriocoObl MoTyuyeHus: ¥ MPUMEHEHHUE alTKaHOB.

Huknoankanpl. O0mas ¢opmMyna, HOMeHKIaTypa U u3zomepusi. OCOOEHHOCTH
CTPOEHMSI 1 XUMHUUYECKUX CBOMCTB MaJIbIX (LIMKJIOIPOIAH, UKIO0yTaH) U OOBIYHBIX



(IIMKJIOTIEHTaH, UKIIOTeKCaH) IUKIoKaHOB. CrIOCOOBI MOMYYEHUsI U MPUMECHECHHE
UKJIOAJIKAHOB.

Anxenbl. ['omosiornueckuili psaj anakeHoB, oOmas ¢opmysia, HOMEHKIATYpa.
DNEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIl aTKEHOB, Sp -THOPHIM3ALHs
aTOMHBIX opOuTanel yraepoaa, o- U n-cBs3u. CTpyKTypHas u reomeTpudeckas (Iuc-
TpaHc-) uzomepusi. Pu3nvecKre CBOMCTBA alKEHOB. XMMUUYECKUE CBOMCTBA: PEeaKIUU
MIPUCOEAUHEHHUS], 3aMEIIICHUS B Oi-TIOJIOKEHUE MPU IBOMHOM CBA3M, MOJTUMEPU3AIUU U
okuciyienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklMu Ha JIBOWHYKO CBS3b.
CniocoObl OJIy4eHHs U MPUMEHEHHE aJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHOB (CONpsOKEHHBIE, W30JMPOBAHHEIEC,
Kymyaupogantvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS M XMMHUYECKHUX CBOWMCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepuszanus conpsiKEHHBIX
nueHoB. CriocoObl MOMYyYEHUs U MPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonorudyeckuil psiji alkuHOB, oOmas Gopmyiia, HOMEHKJIATypa U
U30MEepUs. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKHHOB, Sp-
ruOpuan3anys aTOMHBIX opoOuTtaneil yriepona. Pu3MUecKHe CBOWCTBAa AJKUHOB.
XHWMUYECKHE CBOMCTBA: PEAKLMU NMPUCOEAUHEHUS, TUMEPU3ALUNA U TPUMEPHU3ALUH,
okuciieHus. KrucioTHele CBOMCTBA aJIKWHOB, UMEIOIIUX KOHUEBYIO TPOMHYIO CBS3b.
KadectBeHHbIe peakiuy Ha TPOWHYIO CBs3b. CIIOCOOBI MOTY4YEHUS W TPUMCHEHHE
AJIKUHOB.

ApomMatudeckue yrieBoaopoasl (apensl). ['omonornueckuii psia apeHoB, o0mas
dbopmysa, HOMEHKIIATypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJibl OeH30ma. Pu3ndeckue CBOMCTBA apeHOB. XUMUYECKHUE CBOMCTBA OEH30I1a
U €ro roMOJOrOB: PEaKIUU 3aMeIleHHs B OCH30JbHOM KOJBIIE W YIJIEBOAOPOIHOM
paaukaine, peakluH  MPUCOCIWHEHUS,  OKHCIEHHE  TOMOJIOTOB  OeH3o07a.
[IpeacraBnenure 00 OPUEHTUPYIOLIEM JEHCTBUU 3aMECTUTENEH B OEH30IbHOM KOJIbIIE
Ha TpPUMEpPE AJKWIBHBIX PATUKAIOB, KapOOKCUIBHOM, THAPOKCHIBHOW, aMHUHO- U
HUTPOTPYIIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHMX CBOMCTB CTHpOJA.
[Tomumepuzarust ctupona. CrocoObl TOMYyYEeHHUS W MPUMEHEHHE apOMaTHYECKUX
YIJIEBOJOPOJOB.

[Ipupoansiii ra3. IlomytHeie HedTsHbIE Ta3bl. HedTh U €€ mpoucxoxxacHue.
KameHHbIll yroiap ¥ mpoaykThl ero mnepepadbotku. CrnocoObl nepepaboTKu HedTH:
MEepPEeroHKa, KPEKUHT (TePMHUYECKHH, KATAIUTUYECKHH), PUPOPMHUHT, ITHPOIH3.
[TponykThl mepepaboTku HEDTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHHME TaJOTEHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakuuun
3aMEUICHUs] TajoreHa Ha TUJIPOKCOrPYIIY, HUTPOTPYILy, IUAHOIPYIIILY,
aMuHOrpynmy. JIeicTBue Ha rajJoreHnporu3BOAHBIE BOJHOIO U CIIMPTOBOIO PacTBopa
mwénoun. B3anmMoaencTBue IUrajlor€HaIKaHOB C MarHhueM W LUHKOM. lloHATHe 0



METaJUIOOPraHUYECKUX  COeAUMHEHUsX. lcmosib30oBaHWE  rajgoreHnpor3BOJHBIX
YTJIEBOAOPOAOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

OKCHNEPUMEHTAIBHBIE METOAbl M3YyYCHMsI BEIIECTB M MX INPEBPALLCHUI:
U3ydyeHue (pU3MUECKUX CBOMCTB YIJIEBOJOPOAOB (PACTBOPUMOCTH), KaU€CTBEHHBIX
peakuii YrJIeBOJOPOIOB PA3IUYHBIX KIAcCOB (0OeciBeUMBaHWE OPOMHOW WITH
MOJHOW BOJIbI, pacTBOpa I€pMaHraHaTa KaJiisd, B3aWMOJECHCTBHE alleTHIIEHA C
aMMHUaYHbIM pacTBOpoM okcuja cepedpa(l)), kauectBeHHOE OOHapyXeHHE yriaepoaa
U BOJOPOJA B OPraHMYECKUX BEUICCTBAX, ITOJYYCHHE JTHUJICHA M HM3YyYECHHE €ro
CBOMCTB, O3HakomJieHHMEe c Kosuekuusmu «Hepte» u «VYrome», ¢ obOpasuamu
IJIaCTMAcCC, KAay4yKOB W pE3HMHBI, MOJEIMPOBAHHWE MOJIEKYJ] YIJIEBOAOPOIOB H
raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciopoacoaep:xkamme opranu4eckue coeJHHEHHUs.

[IpenensHble OnHOATOMHBIE cnupThl. CTpoeHME MOJEKyl (Ha mpuMmepe
MeTaHoJda M 93TaHosa). l'omosormyeckuil psin, oOwas ¢opmyna, H30Mepus,
HOMEHKJIaTypa u  kiaccupukanua. Dusznyeckue  CBONCTBA  IpPEIEIbHBIX
OJTHOATOMHBIX CHOUPTOB. BojopoaHble CBA3M MEXAYy MOJIEKYJaMU CIHUPTOB.
XVMMHMUYECKHE CBOMCTBA: pPEAaKUMM 3aMEIICHHUsA, JAETUAPATALMM, OKHUCIICHUS,
B3aMMOJICUCTBUE C OPTAHMYECKMMHU U HEOPraHUYECKUMHU KHucioTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHBIE CIHPTHI. J[eficTBHE 3TaHOJIa U METAaHOJIA HAa OPraHu3M
yenoBeka. CriocoObl MOJTyuyeHus: U MPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U uzomepus. OcoOeHHOCTH (U3HUECKUX H
XUMHUYECKUX CBOMCTB.

MHOroatomMHble CIHUPTBI — OTWICHIVIMKOJIb W INMIEpUH. PuU3HUECKUE WU
XUMUYECKHE CBOWMCTBA: PEAKLUH 3aMEIEHUs, B3aUMOJECHCTBAE C OPraHUYECKUMHU U
HEOPraHWYECKUMH KHCJIOTaMH, KaYE€CTBEHHAsl PEaKLMsl HA MHOTOATOMHBIE CHUPTHI.
[Ipencrapienre o MexaHU3Me peakiuil HykKjiIeopuiIbHOTO 3aMelieHus. JleiicTBue Ha
OpranusMm uesoseka. CnocoObl MOIy4YeHHs] U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon.  CTrpoeHHME MOJEKYJBl, B3aMMHOE BIUSHHAE T'MAPOKCOIPYIIBI U
o6enzonpHOro sAapa. dusmueckue cpoiicTBa (enona. OCOOEHHOCTH XUMUYECKUX
cBoiictB (eHona. KauectBennbie peakuun Ha ¢eHosn. TokcuuHOCTh (PeHona.
CriocoObl nostydeHus: U npuMeHenue ¢pexomna. @exnondopmanpaerusas cmoia.

KapOoHuibHbIE COEAMHEHNS — AbJETHIbl U KETOHBI. DJEKTPOHHOE CTPOEHHE
KapOOHWIBHON Tpymnmbl. ['oMonoruueckue psiibl aabAETUAOB M KETOHOB, OOIIas
dopmyna, uzomepus U HOMEHKIaTypa. Dusnueckue CBOICTBa anbACTUIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJETHJIOB U KETOHOB: PEAKUUU MPUCOETUHECHHUS.
OxucneHue anpAETUAOB, KAuyeCTBEHHbIE peakuuu Ha anpaeruasl. CrocoOsbl
[IOJIy4EHMs U IPUMEHEHHE AJIBJETUIOB U KETOHOB.

OAHOOCHOBHBIE TpenenbHble KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ1 KapOOHOBBIX KHCIOT. M30omepusa m HomeHknarypa. dOusnueckue CBOMCTBA



OJTHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHCJIOT. BOIOpOAHBIE CBS3M MEKIY
MOJIEKyJ1aMH KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakuusi H>TepuPUKaLUU, PpEeaKIUU C YYaCTHEeM YIJIEBOAOPOJHOIO pajauKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHL. [loHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMPEIEIbHBIX W aAPOMATHUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCJIOT, THUAPOKCHKAPOOHOBBIX KHCIOT. [IpemcraBuTenu BBICIIIUX
KapOOHOBBIX KHUCJIOT: CTE€ApUHOBAs, MaJIbMUTHUHOBAs, OJICUHOBAs, JUHONEBAS,
JUHONeH08as KUCA0Thl. CrlocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCJIOT.

Cnoxusie >@upbl. ['omonorumueckuii psia, obmas Qopmyna, U30MeEpUs H
HOMEHKJIaTypa. PU3NYECKMe M XUMHUYECKHE CBOWMCTBA: TUAPOJIU3 B KHUCIOW H
LICIIOYHOM Cpefie.

XKupsei. Ctpoenue, ¢puznueckue U XMMHUYECKUE CBOMCTBA MKUPOB: THIPOJIU3 B
KUCIION U 11enodyHor cpege. OCOOEHHOCTH CBOMCTB KUPOB, COAEpPKALIUX OCTATKH
HETpeIeTbHBIX )KUPHBIX KUCIOT. JKUphI B ipupoe.

MpI1a KaK COJTU BBICITUX KAPOOHOBBIX KUCIIOT, HX MOIOIIEE ICHCTBHE.

OO6mas xapakTepucTHKa yrieBoaoB. Knaccudukaius yrieBonoB (MOHO-, TU- U
noyimcaxapunabl). MoHocaxapuipl: IIOKO3a, (pPyKTO3a, Tajakro3a, puodo3a,
ne3okcupudo3a. Pu3nMUecKue CBOMCTBA M HaxOXkaeHue B mpupoje. POTOCHHTE3.
XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U AJIbJACTHIHON
rpynn, CIOUPTOBOE M MOJOYHOKHUCIOE OpokeHue. llpuMeHeHue TIIOKO3bI, €&
3HAYEHUE B JKU3HEIEATEIBHOCTH OpraHu3ma. Jlucaxapuisl: caxapos3a, MajabT03a U
naKkTo3a. BoccraHaBnuBaromuye W HEBOCCTAaHABIIMBAIOIINME OUcaxapuibl. [ 'uaponns
nucaxapunoB. Haxoxnenue B npupone u npuMeHenue. [lonmcaxapuael: kpaxmaid,
[NIMKOTeH W uemnono3a. CTpoeHue MakpoMOJEKYyJd Kpaxmalia, TJMKOreHa M
HEJUT0103bl. PU3NYECKHE CBOMCTBA KpaXMalla M LEJUTI0I03bl. XMMUYECKUE CBOWCTBA
KpaxMaJjia: THAPOJU3, KAYECTBEHHAs peakUuus C HOJOM. XHWMHYECKHE CBOWCTBA
LEJUTIONIO3bl:  THApPOJM3, TMojiydeHue dpupoB  nemwmonossl. [lonsitue 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN HIENK).

OKCIIEpUMEHTAIbHBIE METOJbl HK3YyYEHHS BEIIECTB U HUX MpPEeBpallcHUN:
PacTBOPUMOCTh Pa3JIMYHBIX CIUPTOB B BOJE, B3AMMOJACHCTBUE ATAHOJNA C HATPUEM,
OKHCJICHHE ASTUJIOBOTO CIHPTA B JIbJETH] HA PACKAIEHHOW MEIHOM MPOBOJOKE,
OKHUCJIEHHME JTWJIOBOI'O CHUPTAa JUXPOMATOM KaiHs (BO3MOXXHO HMCIOJIb30BAHUE
BHJICOMATEPHUAJIOB), KAauE€CTBEHHbIE PEAKIMU Ha aibJerujibl (C TUIPOKCHUIIOM
muammuHcepedpa(l) u ruapokcumom meau(Il)), peaknus rioumepuHa ¢ THAPOKCHUIOM
meau(Il), xuMHuyeckne CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICHCTBHUE
pacTBopa TIOK03bI ¢ TunpokcuaoMm meau(ll), B3aumozaeiicTBue kpaxmana ¢ MOJIOM,
pEeIIeHNe YKCIePUMEHTAIBHBIX 3a/1a4 110 TeMaM «CrupThl U peHomby, «KapOoHOBBIE
KUCTOTHI. CIOXKHBIE YPUPBI».



A3soTcoaepxaliye OpraHnvecKue coeAUHEeHusl.

AMUHBI — OpPraHWYecKue MPOU3BOJHBIE amMMHaka. Kiaccudukanus aMUHOB:
anudaTrnyeckue U apoMaTUUYECKUE; IEPBUYHbIE, BTOPUYHBIE U TpeTUUYHbIE. CTpOEHHE
MoJIeKyJ, oOuiast Qopmyia, U30MepHUsi, HOMEHKJIaTypa U (PU3MUECKHE CBOICTBA.
XuUMUYEeCKOoe  CBOMCTBa  anu@aTHUYEeCKMX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWIMPOBAHKE, B3AUMOJICHCTBHE IEPBUYHBIX AMUHOB C a30TUCTOM KucioToi. Conu
ANKUIAMMOHMS.

AHUIVH — NIpeACTaBUTEb AMUHOB apOMaTU4ECKOro psaa. CTpoeHue aHWIMHA.
B3aumHoe BiMsiHHE rpynn aTOMOB B MOJIEKYJle aHWINHA. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB aHwiuHa. KadecTtBeHHble peakiuu Ha aHWiInH. CrocoObl MOTy4YEHUS U
npuUMeHeHue anudaruyeckux aMuHoOB. [lodydyeHne anunmHa U3 HUTPOOEH30Ia.

AmMuHokuciorel. HoMenknarypa n usomepus. OTAENIBHBIE NPEACTABUTENH O
AMUHOKHUCIIOT: TJIUUUH, alaHuH. DHU3ndeckue CBONMCTBA AMUHOKHUCIIOT. XUMUYECKHE
CBOMCTBA aMMHOKMCIOT Kak aM(OTEpHBIX OPraHWYECKUX COCIUHEHWM, peakuus
MOJIMKOHACHCAIUY, OOpa3oBaHHE TMENTUAHOW CBA3M. buojormueckoe 3HaueHHUE
aMUHOKUCIOT. CUHTE3 W TUAPOIU3 MENTUAOB.bENKH Kak NpPUPOIHBIE MOJHUMEPHI.
IlepBuuHas, BTOpHYHAs U TPETHYHAs CTPYKTypa O€nkoB. XMMHUYECKHE CBOMICTBa
O€JIKOB: TMIPOJIN3, ACHATypalus, KAUECTBEHHbIE PEAKIIMH HA OEIIKH.

OKCNEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M MX MPEBPALLECHUN:
pacTBopeHHe O€NKOB B BOJE, JACHATypalus O€JIKOB NpPHU HarpeBaHHUM, ILIBETHBIC
peakuuu Ha O€nKd, peHIeHHe JKCHEPUMEHTAJbHBIX 3aJad MO0  TeMam
«A30TCOEpKaIIUEe OPTraHUYECKUE COECIUMHEHUsD» U «Pacro3HaBaHMEe OpraHM4EeCKUX
COEIMHEHUI.

BricokoMoJ1eKyJISIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
[IOJINMEpP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3ALMM, CPEOHSAS MOJIECKYJIApHas
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJICKYJISIPDHBIX COCIUHEHUN —
NOJIMMEpU3ALMS U MOJUKOHCHC AL

[Tonumepuble  matepuansl. [lmacTtmaccel  (MOJMATUIEH, MOJMIIPONUIIEH,
NOJIMBUHWIXJIOPUA,  TMOJHCTUPOJ,  MOJMMETHIMETAKpWiIaT,  IMOJIMKapOOHATHI,
noaudTUIeHTepedTanar). Ytunuzanuus u nepepaboTKa I1acTUKA.

DnacToMepbl: HaTypaJlbHbIM Kay4yyK, CHHTETHYECKHE KaydykH (OyTaJaueHOBBI,
XJIOPOIIPEHOBBIH, U30MPEHOBBII) U CUIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, LIEPCTh, WIENK), UCKYCCTBEHHBIE (BHCKO3a,
alEeTaTHOE BOJIOKHO), CHHTETHYECKHUE (KaIpoH U JaBcaH). [lonumepsl cienuanbHOro
Ha3zHayeHUs (TedJioH, KeBJap, 3JEKTPOIPOBOJSAIIME MOJUMEPHI, OHOpa3iaracMble
HOJUMEPHI). DKCIIEPUMEHTAIbHBIE METO/Ibl M3YUYEHHUsS BEIIECTB U UX IPEBPAICHUN:
O3HaKOMJIEHHE C oOpa3lamMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC,



KaydyyKOB, pEUIEHUE OHKCIEPUMEHTANIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOHY.

Pacuéthpie 3amaun. HaxoxnaeHue MOJNEKYJISIpHOW (POpMYJIbIl OPraHUYECKOTO
COEAMHEHNUS 110 MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIMX B €r0 COCTaB, HAX0XKICHUE
MOJICKYJIIpHOW  (POpMYJIBI  OpPTraHWYECKOTO COeauHeHHus 1o Mmacce (00béMy)
NPOAYKTOB CrOpaHus, IO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peaKkuy W/WIM WCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (QopMyIIbl
OpraHMYeCcKOTO BEIIeCTBA HA OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIOCOOOB
NOJIYYEHHUsI, ONPENEIICHHE JOJIM BBIXOJAa MPOAYKTa PEAKIUU OT TEOPETUYECKU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peann3zanust MeXIIpeAMETHBIX CBA3€H NPU U3YYEHUU OPraHUYecKor xuMuu B 10
KJIacCe OCYILECTBIISIETCS Yepe3 HMCIOJb30BaHME Kak OOIIUX €CTeCTBEHHO-HAYUHBIX
NOHATHUWA, TaK W TMOHATHI, NPUHATBIX B OTAEJIBHBIX NPEAMETAX €CTECTBEHHO-
Hay4HOTO TTKJa. OOIIMe eCTeCTBEHHO-HAYyYHbIE MOHSATHS: SBJICHUE, HAYYHBIN (HaKT,
TUIOTE3a, TEOpHs, 3aKOH, aHaliu3, CHUHTEe3, Kiaccupukauus, HaOI0aeHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIb, MOJICIIMPOBAHHUE.

®usuka: Marepus, aToM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKU YPOBEHB, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA,
(br3MYeCcKre BETUYHHBI, CAMHUITBI U3MEPEHHS, CKOPOCTh, YJHEPTHS, Macca.

buonorus: kmerka, oOpraHm3M, JKOcucTeMa, Owocdepa, wmeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepoTpOdHBIA TUN NUTaHUS, OpOKEHHE,
(dboToCcUHTE3, NbIXaHHE, OCIKU, YTIAEBOAbL, )KUPbI, HYKIEMHOBbIE KUCIOTHI, (HEPMEHTHI.

['eorpadmusi: mone3HbIe HCKOMaeMble, TOTUIHBO.

TexHoJIorusl: MUIIEBbIE TPOAYKThI, OCHOBBI PAIMOHAILHOTO MUTAHUS, MOIOIIUE
CPEACTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

[IJIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [IPOIPAMMEBI 110
XM  HA  VIUIYBJIEHHOM  YPOBHE  CPEAHEI'O  OBHIEI'O
OBPA30OBAHHIA

JUYHOCTHBIE PE3YJBbTATHBI B cooTBeTrcTBMM C  CHCTEMHO-
NEATEIbHOCTHBIM MOAXO0J0M B CTPYKTYpE JHUYHOCTHBIX PE3yJbTaTOB OCBOCHUS
npeaMmeTa «XWMHUS» Ha YPOBHE CpeaHero o0mero oOpa3oBaHMs BBIIACICHBI
CJIEIYIONTUE COCTABJISIIONIUE: OCO3HAHUE OOYJAIOITMMUCS POCCUICKON TPaKTaHCKOM
UJEHTUYHOCTH; TOTOBHOCT K  CaMOpPa3BUTHIO,  CaMOCTOSITEIbBHOCTH U
CaMOOTIPEICIICHUIO; HAIMYUE MOTHUBAIIMU K OOYYEHHUIO; TOTOBHOCTh U CIIOCOOHOCTh
00yJaronMxcsi pyKOBOACTBOBATHCS MPUHATHIMU B 00IIECTBE MPAaBUIIAMU U HOPMaMH
MOBEJICHUS; HAJIMYUE TPABOCO3HAHMS, SKOJOTUYECKOW KYJIBTYPHI, CIIOCOOHOCTH
CTaBUTh 11U U CTPOUTH )KM3HCHHBIC TJIaHBI.



JIn4yHOCTHBIE  pEe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTPaxkaroT
c(hOPMHUPOBAHHOCTh OIBITA TIO3HABATEILHOM MW TMPAKTUYECKOW JEATETLHOCTH
oOy4Jaroniuxcsi B Mpolecce peam3aiui 00pa3oBaTeIbHOU qeITeIbHOCTH.

JINYHOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHMHS»  OTPaXKaroT
c(hOPMHUPOBAHHOCTh OMNBITA TIO3HABATEIBHONM W TMPAKTUYECKOW JEATETHLHOCTH
oOydJaronuxcsi B MPOIECCe peanu3anuu 00pa30BaTEIIbHON JESITEIBHOCTH, B TOM
YUCJIE B YACTU:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHUSl 00YYaIOUMMHUCS CBOMX KOHCTHTYLHMOHHBIX MpaB U OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUSI O COLUMAJIBHBIX HOPMax W NpaBUJIAX MEKIUYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW NEATETLHOCTH MPU CO3/IaHUU YUEOHBIX
IPOEKTOB, PEIIEHUN y4€OHBIX M MO3HABATEIbHBIX 3a7a4, BHIMOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHAMATh MOTHUBBI, HAMEPEHUsS, JIOTHKY U
apryMEHTBI IPYTUX MPU aHATU3€ Pa3IUYHbIX BUJOB YUEOHOU NIEATETbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUI0
OT€UYECTBECHHON XUMUM;

YBOXEHUS K TIPOIECCYy TBOPYECTBA B OOJACTH TEOPHUH M TMPAKTHUIECKOTO
OPUWIOKEHUSI XHMHUHU, OCO3HAHHUS TOrO, YTO [JIaHHBIE HAYKH €CThb pE3yJIbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUM,  KPOMOTIMBBIX  JIKCIEPUMEHTAIbHBIX  ITOHMCKOB,
MIOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEJIbHBIX MOTUBOB B MOJYYEHUU U MOCJIEAYIOIIEM aHAIU3e
uH(GOpMAaIIH O NEPEAOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OIEHWBATh CUTYAIllH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEICHHE M TOCTYNKH CBOMX TOBApHUILEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUSI TMOCJEACTBUMN
MOCTYTKOB;

4) popMupoOBaHNS KYJbTYPHI 310POBbSI:

NOHUMaHUs IEHHOCTeH 370poBOro W  Oe3omacHOro oOpa3a  KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3710POBbIO;



coOMroeHUsT TpaBUi 0OE€30MacHOr0 OOpalleHus C BelIeCTBaMH B  OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJAOBOM JIEATEIILHOCTH;

[NOHMMaHUs LEHHOCTH MpaBW HHAUBUAYAJbHOTO M  KOJUIEKTMBHOIO
0€30MacHOTO MOBEICHUS B CUTYaLUsIX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUSl TOCHEACTBUA W HENPHUSATUS BPEIHBIX MPUBBIYEK (YMOTpEeOICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS );

S) Tpy10BOro BOCIMTAHUS

KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B y4e0HO-UCCIIEJ0BATENILCKON
JESTEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX JESITEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a7a4 COLUATbHON
HaIMpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3audyHOro poja, B TOM
YuCJie HA OCHOBE IPUMEHEHMSI PEAMETHBIX 3HAHUN 110 XUMUH;

YBa)KEHUS K TPYLY, JIOASIM TPYyJa U pe3ysbTaraM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUAYAJIbHOH  TPAaeKTOPHH
oOpazoBanusi, Oyayrieit npodeccun u peaan3anui COOCTBEHHBIX KU3HCHHBIX TUTAHOB
C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XUMHUHM, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K010rMYeCKOro BOCIMTAHMSA:

HKOJIOTMYECKH 1EJIeCO00pa3HOro OTHOLICHHS K TMPUPOJE KaK HCTOYHUKY
CYLIECTBOBAHHMS )KU3HU Ha 3eMJI€;

[OHMMaHHUsl TIJIOOAJBHOTO XapakTepa JKOJIOIMYECKUX Hpo0JsieM, BIMSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOMN U COLIMATIBHOM Cpelibl;

OCO3HaHUsI HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHXKEHUN XUMUU TSl PELICHHUS
BOIPOCOB PAIIMOHATILHOTO MPUPOAONOJIE30BAHNUS;

aKTUBHOTO HENPUTHS JEHCTBUM, IPUHOCSIINX BPE OKPYXKAIOIEH IPUPOIHOM
cpele, YMEHHUs NPOTHO3MPOBATH HEOJIArONpPHUSATHBIE AKOJOTUYECKUE IMOCIEICTBUS
OpeIIPUHUMAEMBIX JEMCTBUM U IPEIOTBpaLaTh UX;

HAJIMYUSL Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTHUYECKONH KYJbTYpHI,
OTIbITa JESATEIbHOCTH YKOJIOTMYECKON HalpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCSA
MU B NIO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLMATIbHON MPAKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSITh UJEOJIOTUU XeMo(poOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
U OOIIECTBEHHOM MPAKTUKH;

INOHMMaHUs CHEUM(PUKH XUMUM KAaK HayKd, OCO3HaHMs €€ poiau B
(GOpMUPOBAHMM PALMOHAIBHOTO HAyYHOTO MBIIUIEHUS, CO3JaHUM LEIOCTHOTO
npencTaBieHuss 00 OKpY’KalollleM MHUpE KaK O €IMHCTBE HPUPOJBI M YelOBEKa, B



MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHHUH NpodsieM COXpaHEeHHs
MIPUPOJHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAYMMOCTH XMUMUH Il COBPEMEHHOM LIUBUIIM3ALNU:
B €€ I'YMaHUCTUYECKOW HaNpaBJIE€HHOCTU M BAKHOW POJM B CO3JaHUM HOBOW 0a3bl
MaTepUaIbHOU KyJIbTYphl, B PELUICHUH TTI00aJbHBIX MPOOJIEM YCTONYUBOTO Pa3BUTHS
YEeJI0BEYECTBA — CBIPBEBOM, DJHEPreTUYECKOM, MHUIIEBOM M JKOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTHUH MEAMIIMHBI, OOECIICUEHUHU YCIOBUI YCIIEIIHOTO Tpyaa U
HKOJIOTMYECKU KOM(OPTHOM KU3HU KaXKIO0r0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM  TIPaMOTHOCTU: IIOHUMAHUS  CYIIHOCTH  METOJIOB
MO3HAHUS, HCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOJIb30BaTh
MoJlydyaeMble 3HaHMs AJsl aHalIM3a U OOBACHEHHUS SABIICHUIN OKpYXKAIOIIEro MUpa H
OPOUCXOASIINX B HEM HM3MEHEHUH, YMEHUs Je1aTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAay4HbIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEJNbIO MMOJIYYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npobiieM B PeabHBIX )KMU3HEHHBIX CUTYAIINAX;

MHTEpPECA K TIO3HAHUIO, UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTM K  HENpPEpbIBHOMY  OOpa3OBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAHUM MO0 XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccrnoHalIbHOM
NEeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI
MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUS ITPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JULSI (dbopMupoBaHus MHUPOBO33pEHUS o0yJaromuxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYYHbIE TOHATHS, OTpa)karolue
LEJIOCTHOCTh HAay4YHOM KapTHHBI MHpa U CHeHupUKy METOJOB MO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DHEPIus, SIBJICHUE,
IPOLECC, CUCTEMA, HAYUYHBIM (DaKT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0BAHNE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHHUBEpCalbHble yueOHbIe IeiCTBHUS (MO3HaBaTeIbHbIE, KOMMYHHUKATHBHbIC,
pEryJIATUBHBIE), oOecreunBarone GOopMUPOBaHUE (PYHKIIMOHATBHON T'PAMOTHOCTH
U COLMAIbHON KOMIIETEHLIUN 00y4aroluXcs;

CIIOCOOHOCTh OOYYAIOIIMXCS UCIOJIb30BATh OCBOCHHBIE MEKIUCIUILIMHAPHBIE,
MHUpPOBO33pEHUYECKHUE 3HAHWA W  YHMBEpCajbHble  Y4eOHblE  JCHCTBUS B
II03HABATEJIbHON U COLMAJIBHOW MpaKTUKe.MeTanpeaMeTHble pe3yabTaThl OTPAKAKOT



OBJIAJICHUE YHUBEPCAIBHBIMHA yU€OHBIMHU MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU H
PEryJIATUBHBIMU JEUCTBUSMM.
Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE yUeOHbIe 1eiiCTBUA

1) 6a30BbIe JIOrHYECKHE TeHCTBUSA:

CaMOCTOSITEJIBHO dbopMynupoBaTh W aKTyaIM3upoBaTh  MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNiaTh UEeNu JeATeIbHOCTH, 3ajilaBasi MapaMeTpbl U KPUTEPUU HX
JNOCTUKEHUSA, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTHU C ITOCTABJICHHBIMH LIEJISIMU;

UCIIOJb30BaTh IIPU OCBOCHWHM 3HAHWM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISAITh XAPAKTEPHBbIE MPU3HAKU TOHSATUUA M YCTaHABIMBATh HMX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE TMOHSATHUS TSI OOBSICHEHHS OTHEIbHBIX (PAKTOB H
SIBJICHUU

BBIOMPATh OCHOBAHUS U KPUTEPUU JJIsl KJIACCU(DUKAIIUU BEIIECTB U XUMUYECKHUX
peaKuuii;

YCTAaHABJIMBATh  MPUYUHHO-CJIECACTBEHHBIE CBA3M  MEXKAY  M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykaAeHUs (MHIYKTUBHbIC, JEIYKTUBHBIE, TIO
aHAJOrUH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MIPUMEHSATh B MIPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XMUMHUU CHUMBOJIMYECKHE
(3HAKOBBIC) MOJIENH, MPEOOPa30BBIBATh MOJICTLHBIC MPEICTABICHUS — XUMUYECKHM
3HaK (CMMBOJ) 3JIEMEHTa, XuMU4ecKasi (opmyra, ypaBHEHHE XUMUYECKON peaKuu —
OpU PpEIICHWH YYEOHBIX I[T03HABATENbHBIX U MPAaKTUYECKUX 3a7ad, NPUMEHATbH
Ha3BaHHBIE MOJICJIbHBIC MPEJCTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE NeiiICTBUSA:

BJIAJETh OCHOBAaMH METOJOB HAy4YHOTO IIO3HAHWS BEIIECTB U XHUMHUYECKHX
peakuuii;

(hopMyIMpOBaTh 1SN U 331a91 UCCIICIOBAHUS, UCTIOIh30BaTh TIOCTABIICHHBIE U
CaMOCTOSTENIEHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI Uit (OPMHUPOBAHMSI THUIOTE3bl 1O TIPOBEPKE MPaBUILHOCTH
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMU CaMOCTOATEIIBHOTO IUJIAHUPOBAHUSI M MPOBEJCHUS
VYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsS HAONIOAATh 32 XOJIOM
MpoIlecca, CaMOCTOSTEILHO TIPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYIUPOBATH
000011IeHNUs] ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJbTATOB MCCIEAOBAHMS,
COCTaBJISITh 0OOCHOBaHHBIN OTYET O MPOJENAHHON padboTe;

npuoOpeTaTh  OMBIT  YYEHHMYECKOM  HCCIENOBATENbCKOM M IPOEKTHOM
NEeSATETLHOCTH, TIPOSIBIISITh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY



METO/IOB peIIeHUs TMPAKTUYECKUX 3a/Jad, NPUMEHEHUIO pa3InYHBIX METOOB
MTO3HAHUS.

3) paboTa ¢c uHpopmaumeii:

OpUEHTHUPOBAThCA B  PAJVMMUYHBIX HUCTOYHHUKAX HUH(opmManuu (HAy4HO-
MOMYJISIPHAS TUTEPATYPa XUMHUYECKOTO COJIEP KaHMs, CIIPABOYHBIE TIOCOOUS, PECYPCHI
WNurepHera), aHanm3upoBaTh HWH(POpPMAIMIO PA3IUYHBIX BHIOB ©  (opMm
MIPEICTABJICHHUSI, KPDUTHUECKH OIICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTD;

(dbopMyIMpoBaTh 3alpochl U MPUMEHATHh PA3NUUYHbIE METOJAbI MPU TMOHUCKE U
orbope wuHbOpMAlUM, HEOOXOAWMOW IS  BBIMOJHEHUS  Y4EeOHBIX  3aja4
OIIPENIENIEHHOIO TUIIA;

nmpuoOpeTaTh OMBIT HCIOJL30BaHUS  HWH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IUMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BIOUPATh ONTUMAIBHYIO (POpMY MpecTaBlIeHUs UHPOpMaLIUU
(cxembl, rpaduKy, AUArPaMMBbI, TAOJIUIIBI, PUCYHKU U JIPYTHE);

MCIIOJIh30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA MPHU PaboTe C XMMHYECKOU
uHopMaImen: TPUMEHATh MEXKNpeaMeTHble ((pu3udyeckne M MaTeMaTHYECKHUE)
3HAKU U CUMBOJIBI, (hOPMYJIbl, a00pEeBUATYPbl, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.
KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

3a/1aBaTh BOMPOCHI 110 CYIECTBY 00CYK/IaeMOi TeMbI B X0JI€ AHAJIOra U/ Win
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (DOPMYITUPOBATH CBOM MPEIOKEHUS OTHOCUTEITHLHO
BBITIOJTHEHHUS TIPEJIOKEHHOM 3a1a49H;

BBICTYNIaTh C TPE3EHTAllMed pPEe3yJIbTaTOB IO3HABATEIILHONW  JIESITEIILHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIFHO MJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBITIOJTHCHUH
XUMHUYECKOTO JKCINEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEIOBAHHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajanu3alud y4eOHOro NpoeKTa, U (OpMyIHPOBATH BHIBOJBI IO
pe3yibTaTaM MPOBEAEHHBIX HCCIENIOBAHUNA MYTEM COTJIACOBAHMS MMO3UILIMNA B XOJI€
o0CyXIeHHS 1 0OMEHa MHEHUSMH.

PeryasiTuBHbIE YHHBEpPCAJbHbIE Y4eOHbIE TeCTBUS:

CaMOCTOSATENIbHO  IJIAHUPOBaTh W OCYIIECTBISITH  CBOIO  IO3HABATENIbHYIO
NeSTEeIbHOCTh, OlpeaeNsas €€ Ueldd MW 3aJladyd, KOHTPOJUpOBaTh U IO Mepe
HEOOXOJUMOCTH  KOPPEKTUPOBATh MpEAJiaraéMblii  aJrOPUTM  JCHCTBHM  TpH
BBITIOJITHCHUH YYEOHBIX M HCCIENOBAaTENhCKUX 3a/]ad, BHIOMpAaTh Haunbosee
3¢ PeKTUBHBI CcMOCOO WX pemieHuss C y4€TOM TIOJyYCeHHsS HOBBIX 3HAHHHA O
BEILIECTBAX U XMUMHUYECKUX PEAKIUAX; OCYUIECTBIATH CAMOKOHTPOJIb NEATEIbHOCTH
Ha OCHOBE CaMOaHaJIM3a U CAMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATDBI



[IpeameTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI MO XMMHH Ha YIITYyOJIEHHOM
YpPOBHE Ha YPOBHE CPEIHEro OOIIero 0O0pa3oBaHUsI BKIIOYAIOT CHCIH(PUICCKUES TS
y4eOHOTo mpenMera «XUMus» HaydHble 3HaHUS, YMEHUS U CHOCOOBI JEHCTBUN MO
OCBOCHMIO, MHTEPHpPETAllMd U TpPeoOpa3oBaHUIO 3HAHUW, BHUIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWSA W TPUMECHEHWIO 3HAHUWA B PA3IUYHBIX YICOHBIX
CUTyalMsIX, a TAKKE B PEATbHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C Xumuen. B
mporpamMMme 1o XUMUU MTPEAMETHBIC PE3YJIbTAThl IPEICTABIICHBI TI0 TO/IaM U3YUYEHUS.
10 KJTIACC  IlIpenMeTHble pe3yiabTaThl OCBOCHUS Kypca «OpraHudeckass XUMUs»
OTpaxaroT:cPOPMUPOBAHHOCTH MPEJCTABICHUN: O MECTE M 3HAYEHUH OPraHHUYECKOU
XUMUU B CHCTEME ECTECTBEHHBIX HAyK M €€ pOJM B OOECICUYCHHH YCTONYHBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOW, YHEPTETUYECKON U
NUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3/IaHUM HOBBIX MAaTE€pHUAJOB,
HOBBIX UICTOYHUKOB 3HEPI'UH, B 00ECIEUCHUH PALIMOHAILHOTO MPUPOIONOIB30BaHMS,
B (OpPMHUPOBAHUM MHUPOBO33PEHUS U OOIEH KyJIbTyphl 4YEJIOBEKa, a TaKkxKe
HKOJIOTHYECKA OOOCHOBAHHOTO OTHOMIICHUS K CBOEMY 3J0POBBIO WU MPHUPOTHOU
Cpele;BIaIcHNe  CHCTEeMOM  XUMHUYECKMX  3HAHWHA,  KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAral0IINe MOHATUS — XUMUYECKUN AJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
obosouka aroma, S-, p-, d-aTomMHBIE OpPOUTAIM, OCHOBHOE U BO30YKAEHHOE
COCTOSIHUSI aTOMa, THUOpPUAM3AIlMsS AaTOMHBIX OpOuWTanei, WOH, MOJEKya,
BaJICHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, CTENCHb OKHUCIICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENeT, (PYHKITMOHAIbHAS
rpynmna, paamkan, CTPYKTypHble (opmynbl  (pa3BEPHYThIE, COKpAIlEHHBIE,
CKEJIETHBIE), HW30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), H30MEPHI, TOMOJIOTUYECKUNA PSJI, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO/I-
M a30TCOAEpIKAlIUE OPTraHUYECKHUE COCAMHEHHS, MOHOMEp, MOJIIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMSI; TEOPUH, 3aKOHBI (MIEPUOIUNYECKUNA 3aKOH
J. . MeHneneeBa, Teopusl CTPOCHHUSI OpraHmdyeckux BemecTtB A. M. bytieposa,
3aKOH COXPaHEHHUSI MAaCChl BELIECTB, 3aKOH COXPAHEHUS U MIPEBPAILICHUS DHEPTUU TIPU
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHA SI3bIK  XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIUEe B OCHOBE IMOHUMAHUS TNPUYUHHOCTH W
CUCTEMHOCTH XMMHMUYECKHUX SIBJICHUH; MPEACTABICHUS O MEXaHHU3MaX XUMHUYECKHUX
peaKkiuii, TepPMOAMHAMUYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTAX WX MPOTEKaHUS,
O B3aMMHOM BIIMSIHUM aTOMOB W TPYII aTOMOB B MOJEKyJaX (MHIYKTUBHBIA H
Me3oMmepHbIil 3ddexTsi, opuentantol | u Il poma); daxTomormueckue cBeneHUS O
CBOMCTBax, COCTaBe, TOJYy4YCHHMH W O€30MacCHOM HCIOIh30BAHUNA BaKHEUITUX
OpraHUYeCKUX BELIECTB B OBITY M MPAKTUYECKON AESITENBHOCTH YeIOBEKa, OOILIUX
HAy4YHBIX TPUHLHUIIAX XHUMHUYECKOTrO MPOM3BOJACTBA (HAa MpUMEpPE MNPOU3BOJICTBA
MeTaHoJa, nepepadoTku HepTn);



c(hOPMHUPOBAHHOCTh YMEHUU: BBISABIISATh XapakTEpPHBbIC NPU3HAKUA TIOHATHMH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HUCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSTUS TpU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHMYECKUX COSAMHEHU;

c(OPMUPOBAHHOCTh YMEHHUM: MCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U
CKEJIETHBIX ) (hOPMYJT OPTAHNYECKUX BEIIECTB;

COCTaBJIATh YPABHEHMSI XUMHUUYECKUX PEAKIMH M PACKpPbIBATh UX CYUIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii OCPEJCTBOM COCTAaBJICHUS
ANIEKTPOHHOTO OajlaHca »d3TUX peakiuil, peakuuid HMOHHOro OOMEHa NyTEM
COCTAaBJICHUSI WX TMOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHWI; H3rOTaBIUBAThH
MOJIETM MOJIEKYJ OpPraHUYECKUX BEILECTB JJISI WUIIOCTPAlMd HUX XUMHUYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHHUM: YCTaHABIMUBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpraHMYeCKUX BEIIECTB IO UX COCTaBy M CTPOCHHUID K OMNpPEAeIEHHOMY
KJIacCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUA 1O CHCTEMAaTHYECKOM
HoMeHknatype (IUPAC) u npuBOoAUTH TpPUBUAIIBHBIE HA3BaHUS MJIS OTAEJIBHBIX
NpelCcTaBUTENIed OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TIULEPHH,
ATWICHIJIUKOIb, (eHod, Gdopmanbaeruy, aueTaabAerujl, ameToH, MypaBbHUHAs
KHUCJIOTA, YKCYCHAasl KUCIIOTa, CTE€apUHOBAs, OJICMHOBAs, MaJbMHUTHUHOBAsS KHUCIOTHI,
TJIAIWH, aJJaHWH, MaibTo3a, (DPYKTO3a, AHWIWH, NUBUHII, H30TPEH, XJIOPOIPEH,
CTUPOJ | ApyTHE); CHOPMUPOBAHHOCTh YMEHUS OMPEILISITh B XUMUYECKON CBS3H
B OpPraHMYEeCKUX COEJAMHEHUSX (KOBAJICHTHAass M HOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);C(HOPMUPOBAHHOCTh YMEHHSI MPUMEHATHb IOJIOKEHHUS TEOPHUH
CTpOeHHUs opraHudeckux BemecTB A. M. bytnepoBa misi 00bsICHEHHS] 3aBUCUMOCTH
CBOWCTB BEILECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpPOEHUE, (pu3nyeckue
U XUMHYECKHE CBOICTBA THUMUYHBIX MPEICTABUTENICH pPA3NIMYHBIX KJIACCOB
OpraHUYEeCKUX BEIIECTB: AJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CIMPTOB, albJCTUI0B, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX W CJIOXKHBIX 3(UPOB, XKUPOB, HUTPOCOCAMHEHUH M aMHUHOB,
AMUHOKHUCIIOT, OEJIKOB, YIiIeBOAOB (MOHO-, IU- U TOJIUCAXAPUIOB), UIUTIOCTPUPOBATH
IF€HETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHYECKUX
peakuii C HWCIOJB30BAHUEM CTPYKTYPHBIX (HOpMys; cHOpMUPOBAHHOCTH YMEHUS
MOATBEPKIATh HAa KOHKPETHBIX IPUMEpPAX XapakTep 3aBUCUMOCTH PEAKIMOHHOU
CIIOCOOHOCTH OPTAaHMYECKUX COSAMHEHUI OT KPAaTHOCTH M THIA KOBAJCHTHOU CBSI3U
(0- W Tm-cBA3W), B3aUMHOIO BIMSHUS aTOMOB M TpYNI  aTOMOB B
MOJIEKYJ1aX;C(HOPMUPOBAHHOCTh yMEHUS XapaKTepu30BaTh HMCTOYHUKHU
VTIIEBOJOPOAHOTO CHIPbS  (He(PTh, TPUPOIHBIN Ta3, yrojib), CIOCOOBI €ro
nepepabOTKU U MTPAKTUIECKOE MPUMEHEHHUE MPOAYKTOB MepepaboTKH;



c(OpPMHUPOBAHHOCTh BJIAJICHUS CUCTEMON 3HAHWM O E€CTECTBEHHO-HAyUYHBIX
METO/MaX TO3HaHUS — HAOMIOCHWU, W3MEPEHUU, MOJICIUPOBAHUHU, SKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) M YMEHHSI IPUMEHSTh 3TU 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHITh OCHOBHBIC OTICPAIIUU MBICTUTEILHOM
NEeSATETPHOCTH — aHaJINu3 W CHUHTE3, CpPaBHEHHE, O00O0IEeHHE, CUCTEMAaTH3AIIHIO,
BBISIBIICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€H — NJIT M3YYEHUS CBOWCTB BEIIECTB H
XUMUYECKUX  PEaKIil;c(OOPMUPOBAHHOCTh  YMEHHUH: BBIBISATH  B3aMMOCBSI3b
XAMHYECKUX 3HAHUH C TOHATHSIMH W TPEICTaBICHUSAMH JIPYTHX €CTECTBEHHO-
HayYHBIX TIPEIMETOB JIJIs1 O0JIee 0CO3HAHHOTO MOHUMAaHHUsI CYIITHOCTH MaTepHUaIbHOTO
€ANHCTBA MHUpPA, UCIOJIB30BATh CHUCTEMHBIC 3HAHUS 1O OPTaHUYECKONW XUMHH IS
OOBSCHEHHWS] W TIPOTHO3UPOBAHMS SBJIICHUW, WMEIONINX €CTECTBEHHO-HAYYHYIO
IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHUI: MPOBOJUTH PACUETHI MO XUMUYECKUM (HopMynam
U YpaBHEHHUSIM XHMUYECKUX PEAKIUH C WCMIOIh30BAaHUEM (PH3UYESCKUX BEITUYHH
(macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XaPaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHl TIO0 HAXOXJIECHUI0O XUMHUYECKOW (HOPMYJIBI
BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XHMHYECKHX JJIEMEHTOB, MPOAYKTaM
CrOpaHHs, ITUIOTHOCTH Ta3000pa3HbIX BeHIeCTB; C(HOPMHUPOBAHHOCTh YMEHHUI:
MPOTHO3UPOBATh, AaHAJU3UPOBATH W OICHUBATH C TO3UIUNA  IKOJOTHIECKOU
0€30macHOCTH TOCIIEACTBUS OBITOBOM M TIPOU3BOICTBEHHON JIEATEILHOCTH YEIIOBEKa,
CBSI3aHHOM C TmepepabOTKOW BEIIEeCTB, HWCIIONB30BATh IMOJYYCHHBIC 3HAHUS IS
NPUHATHS TPAMOTHBIX pEHIeHWH mpobiieM B  CHUTyalusX, CBSI3aHHBIX C
XUMHEH;CPOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIBHO IJIAHUPOBATH U MPOBOIUTH
XUMUYECKANA OJKCIEPUMEHT (TIOJydeHHe | HW3YYEHHUE CBOWCTB OPraHWMYECKUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMH YIIEBOJAOPOJOB PA3NHUYHBIX KIACCOB M
KHCJIOPOJICOMIEPKAIIMX OPTaHWYECKUX BEIIECTB, PEIICHHE OSKCIEPUMEHTAIBHBIX
3aJad 1O PACIO3HABAHMIO OPTaHUYECKUX BEIIECTB) C COOJIOACHHEM MPaBUII
0e30IacHOro OOpallleHusi C BEIIeCTBAMU U JIa0OpaTOPHBIM  O0OPY/IOBAHHEM,
dbopMynupoBaTh IIedb HWCCJCAOBAHMS, TNPEICTABIATH B pasIudHOl  dopme
PE3yNbTAaThl IKCIIEPUMEHTA, aHAJTM3UPOBATH U OIEHUBATH UX JOCTOBEPHOCTD;

chOpPMUPOBAHHOCTh ~ yMEHWIA:  COOJIOAATh  TpaBWJa  JKOJOTHYECKH
11eJIecCO00pa3HOro TMOBEACHHUSI B OBITY W TPYAOBOH JESATEIHLHOCTH B LEJIX
COXpaHEHUSI CBOETO 3/I0POBbsI, OKPYKAIOMIEH MPUPOTHON CPEIbl M TOCTIKCHUS €&
YCTOMYMUBOTO PA3BHUTHSI; OCO3HABATh OMACHOCTh TOKCHYECKOTO JICHCTBUS Ha JKUBHIE
OpraHU3MBbl OMPEEAEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs CMBICI ITOKa3aTelsl
[TJK;ananu3upoBaTh 1EIECOO0OPA3HOCTh MPUMEHEHHUS OPTaHWYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBIISATH IICJICHANPABICHHBIA ITOUCK
XUMUYECKON MH(POPMAIUA B PA3TUYHBIX MCTOYHUKAX (HAy4dHas M y4eOHO-HaydHas



JaUTepaTypa, CpeAcTBa MaccoBOM MH(popMmaiuu, VMIHTepHET U Ipyrue), KpUTHUECKH
aHAM3UPOBATh XUMUYECKYIO0 MH(POpPMAIINIO, mepepadbaThiBaTh €€ W MCIOJIb30BaTh B
COOTBETCTBHHM C TIOCTaBJIECHHON y4eOHOM 3a1a4eii.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne  HaumenoBanme
(undgposbie)
n/ | pa3iesioB M TEM Bcer  KoHTpoJILH IpakTHyeck o6pasoBaTeTbHbIE
n NporpamMmabl 0 ble padoThI ue padboTsbl pecypen
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYECKOM XMMHUU
IIpenmer
OPraHUYECKOU
xumuu. Teopus bubnmoreka [JOK
1.1 CTPOECHUSA 8 https://m.edsoo.ru/d69df
OpPraHUYECKUX 650
coequHeHu A. M.
byrneposa
Hroro no pazneny 8
Pa3znea 2. YrieBoaopoanbl
ITpenenpHbIe
IJ)'IeBO,I[O N bubmuorexa [{OK
21 " P 5 https://m.edsoo.ru/d69df
aJKaHbl,
650
UKJIOATTKAHBI
Henpenenbieie but6moreka [IOK
JIEBOJIOPObI:
2.2 E AOPOA 14 1 https://m.edsoo.ru/d69df
AJIKEHBI, aJIKa/INEHBI, 650
AITKUHBI T
Apomartuueckue bu6nuorexa [IOK
2.3 YTJIEBOOPOIbI 8 https://m.edsoo.ru/d69df
(apeHsr) 650
ITpuponusie
HSTOI;HHKH bu6muoreka [JOK
2.4 4 https://m.edsoo.ru/d69df
YTJIEBOJOPOAOB U UX 650
nepepaboTka T
["asorennpon3BoaH bubmorexa OK
2.5 P 4 1 https://m.edsoo.ru/d69df
BI€ YTJIEBOJOPOIOB 650
Wroro no pazneny 35
Paznen 3. Kucsiopoacoaep:xamue oprannieckue coeuHeHust
but6mmoreka [IOK
3.1 Cnuptsl. ®eHon 11 1 https://m.edsoo.ru/d69df
650




KapbonunwHbie

COECIUHECHMS:
aLIETUALL U but6mmoreka [IOK
32 KETOHBI. 21 https://m.edsoo.ru/d69df
Kap6onoBsie 650
KHCJIOTHI. CJIOKHBIE
a¢upsl. XKupbr
but6mmoreka [IOK
33 YrneBoasl 9 1 https://m.edsoo.ru/d69df
650
Hroro no pazneny 41
Pasznen 4. A3oTconepskaniue opraHnyeckue coeJuHeHust
AMUHBI. but6mmoreka [IOK
4.1 AMUHOKHCIIOTEL. 12 1 https://m.edsoo.ru/d69df
benkn 650
Hroro no pazneny 12
Paspnen 5. BeicokoMoOJIeKy A pHbIE COeIUHECHUS
but6mmoreka [IOK
BricokomMonekymnsipH
5.1 6 https://m.edsoo.ru/d69df
bIE€ COEIUHEHUS
650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO
YACOB I1O 102 3

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoaunuyecTBO 4acoB 1 J/IeKTPOHHBIE
ara
IpakTHye nudposeie

Tema ypoka H3yue

n/ Bcero K.p. CKHe oOpa3oBaTebHbIE

HHA

I padoThI pecypchl
IIpenmer u
3HaYCHHE
OpraHUYEeCKOM

Bbubnuoreka [JOK

XUMHH,

IpeJICTaBICHNE
0 MHOT00Opa3uu
OpraHNYeCKuX
COEIMHEHUI

https://m.edsoo.ru/3686¢e6
f5

DIJIEKTPOHHOE
CTPOCHHUE aToMa
yriepoaa
(ocHOBHOE U
BO30YXIEHHOE
COCTOSIHHS).
BanenTtHbie
BO3MOYKHOCTH
aToma yriepoja

bu6mmoreka [IOK
https://m.edsoo.ru/Oce6fd
4c

XumMuueckas
CBSI3b B
OpraHUYECKUX
COETMHEHMSIX.
MexaHnu3Mbl
o0OpazoBaHUs
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
paspsbiBa CBs3€EH

Bbubnuoreka [IOK
https://m.edsoo.ru/8d39f5
c8

Teopus
CTPOEHHUS
OpPraHUYECKUX
coeIMHEHUN A.
M. bytneposa

Bbubnuoreka [IOK
https://m.edsoo.ru/9¢595¢
b8

Bunnl
U30MEPUH:
CTPYKTYpHas,
POCTPaHCTBEHH
as.
ONEKTPOHHBIE

Bbubnuoreka [IOK
https://m.edsoo.ru/b0e616
61




3¢ dexTsl B

MOJIEKYJIax
OpPTaHUYECKUX
COCIMHCHUI
IIpencraBieHue
0
Kiaccuukammm
n Bbubnuoreka [IOK
6 CHCTEMaTH4YeCKa https://m.edsoo.ru/c212dd
s HOMEHKJIATypa 21
(IUPAC)
OpPTaHUYECKUX
BCILICCTB
Knaccudukammst
peaxiguii B bubmuorexa [JOK
7 . https://m.edsoo.ru/ba5706
OpTaHHYECKOMN aa
XUMHH
Cucremaruzanus Bbubnuoreka [IOK
8 1 00001IeHNE https://m.edsoo.ru/87a37¢
3HAHMH 110 TEME ab
Ankansr:
TOMOJIOTHYECKUM
psan, oOmas
I?SBI:IZI?IIIJ:J?;Typa u bubmuorexa [JOK
9 https://m.edsoo.ru/25a146
U30MepHsl, 36
JNEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOeHHUE
MOJIEKYJT
dusnueckue u
bu6mmoreka [IOK
10 XHMUquCKHe https://m.edsoo.ru/313771
CBOMCTBa Ic
aJIKaHOB
Haxoxnenue
aJIKaHOB B
IpUPOJIE. bubnnoreka HOK
11 CnocoObl https://m.edso0.ru/259b0a
TOJTYYCHUS U Sb
MIPUMEHEHUE
aJKaHOB
[ukmoankaHsbI: bubmuorexa [JOK
12 obmras popmyina, https://m.eds00.ru/156730

HOMEHKJIaTypa U

d2




U30MepHsl,
0COOEHHOCTH
CTPOCHHUS 1
XHUMUYECKHX
CBOICTB,
CIIOCOOBI
HOHy‘IeHI/ISI 58
HNpUMEHEHHUE

13

Pemenne
pacYETHBIX
3aJa4d Ha
onpeeseHue
MOJIEKYJIIPHON
bopmyIbl
OPTraHUYECKOro
BEIIIECTBA I10
MAacCOBBIM
JIOJISIM aTOMOB
3JIEMEHTOB,
BXOJSIIUX B €T0
COCTaB.
CucreMaruzanus
1 000011IeHHE
3HAHUM 110 TEME

Bbubnuoreka [JOK

https://m.edsoo.ru/bf84d8

eb

14

AJKEHBI:
TOMOJIOTUYECKUI
psn, odmas
dopmyna,
HOMEHKJIATypa,
3JICKTPOHHOE U
MIPOCTPAHCTBEHH
0€ CTpOCHHUE
MOJIEKYJL.
CrpykrypHas u
LUC-TpaHC-
n30Mepus
aJIKCHOB

Bbubnuoreka [IOK

https://m.edsoo.ru/273b0a

le

15

dusnveckue u
XUMUYECKHE
CBOKCTBA
AJIKEHOB.
[IpaBuiio
MapkoBHHKOBA

bu6mmoreka [IOK

https://m.edso0.ru/21069c¢

cd

16

Croco0sb!
HOHy‘IeHI/ISI nu

bu6mmoreka [IOK

https://m.edsoo.ru/665dc0




IIPUMEHEHHE
aJIKEHOB

17

[IpakTrueckas
pabora Ne 1 mo
TeEME
"TToryuenue
STUJIEHA U
W3Yy4YEHUE €ro
CBOMCTB"

bu6mmoreka [IOK
https://m.eds00.ru/0941ee
dg8

18

Pemenue
pacu€THBIX
3aj1a4 Ha
orpezeseHue
MOJIEKYJISIPHOM
bopMyIBI
OpraHUYECKOro
BEILIECTBA

Bbubnuoreka [IOK
https://m.edsoo.ru/e9ea99
21

19

AJKaIueHbl:
COMPSIHKEHHBIE,
M30JIMPOBAHHBIE,
KyMYJIUPOBAaHHBI
e. OcobeHHOCTH
3JIEKTPOHHOTO
CTPOCHUS

Bbubnuoreka [JOK
https://m.eds00.ru/04298¢
Oa

20

Xumudeckue
CBOMCTBaA
CONPSKEHHBIX
JINCHOB

bu6mmoreka [IOK
https://m.edsoo.ru/e56125
3d

21

CriocoObI
MOJTyYCHUS U
[IPUMEHEHUE
aJKaJIuCHOB

Bbubnuoreka [JOK
https://m.edsoo.ru/1aa816
60

22

AJKUHEL:
TOMOJIOTHYECKUH
psan, obmas
dopmymna,
HOMEHKJIaTypa,
ANEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOCHHUE
MOJICKYI,
buzndeckue
CBOMCTBaA

bu6mmoreka [IOK
https://m.eds00.ru/68b6cc
4c

23

XUMHYECKHUE

Bbubnuoreka [JOK




CBOMCTBaA https://m.edsoo.ru/23493a
aJKUHOB 93
KauecTBennnie bubmuorexa [JOK
24 peakuuu Ha https://m.edsoo.ru/7b1¢48
TPOUHYIO CBSI3b da
CnocoOb1
HONyUeHHS 1 bubmuorexa [JOK
25 https://m.edsoo.ru/a6f9al
IPUMEHEHUE e
AJKUHOB
Pemenue 3agau:
pacy€Tsl 1o bubmmoreka [JOK
26 YpaBHEHUIO https://m.edsoo.ru/5db8e5
XUMHYECKON 26
peakuu
CucreMaTus3anus
27 1 00001eHNE
3HAaHMUH T10 TEME
ApeHbI:
TOMOJIOTHYECKUM
psan, oOmas
opmyuna,
HOMEHKJIATYypa.
DNEKTPOHHOE U bubnmoreka [JOK
28 IIPOCTPAaHCTBEHH https://m.edsoo.ru/a92a70
0€ CTpOCHUE 94
MOJICKYIT
OceH30J1a U
TOJTyOJIa, UX
buzngeckue
CBOICTBA
XuMuJecKue
. Bbu6nmuoreka [JOK
29 cpouetBa https://m.edsoo.ru/a44ala
apEeHOB: PeaKIuu ot
3aMeIICHUS
XUMUYECKHUE
CBOICTBA
ApPCHOB: PEAKIIUU bubmuorexa [JOK
30 MIPUCOETUHECHUS, https://m.edsoo.ru/a44ala
OKHCJICHUE e4
TOMOJIOTOB
OcH3071a
OcobeHHOCTH Bbubnuoreka [IOK
31 XUMHYECKHUX https://m.edsoo.ru/d5018a

CBOWCTB CTHUpOJIa

54




32

Pemenue
pacYETHBIX
3a/1a4y Ha
onpeneseHue
MOJIEKYJISIPHOM
bopmybl
OpPraHMYECKOro
BELIECTBA

Bbubnuoreka [IOK
https://m.edsoo.ru/53461a
2¢

33

CriocoOBbI
MOJTyYCHUS U
[IPUMEHEHUE
apeHoB

Bbubnuoreka [IOK
https://m.edsoo.ru/6f717d
09

34

I'eneTmueckas
CBSI3b MEKIY
pa3IUYHBIMHU
KJaccamu
YTJIEBOJOPOOB

35

Pacuérrl o
ypaBHEHUSM
XUMHYECKHX
peaxkuuii.
Cucremaruzanus
1 000011IeHHE
3HAHUM T10 TEME

36

[Ipupoanslii ras.
[TonyTHbIe
He(TSIHbIE ra3bl

37

Kamennprit
yTOJb U
MIPOJTYKTHI €T0
nepepaboTKu

Bbubnuoreka [IOK
https://m.edso0.ru/69b339
8b

38

Hedts n
CIocoObI e
nepepadoTKH.
[Ipumenenue
MPOAYKTOB
nepepaboTKu
HeTH

Bbubnuoreka [IOK
https://m.edsoo.ru/21{9de
78

39

I'eneTmueckas
CBSI3b MEKIY
paSJII/I‘-IHI:IMI/I
KJaccamu
YTJIEBOJOPOOB

40

["anorenomnpouss

bu6mmoreka [IOK




OJIHEBIE
YTIICBOIOPOIOB:
JIEKTPOHHOE
CTPOCHHE;
peakiuu
3aMeILCHHS
rajoreHa

https://m.edsoo.ru/82b4d7
59

41

JewcTBue
[IEJI0OYE Ha
raJOreHIIPOU3BO
JHBIEC.
Bzaumoneiicteu
e
JIHTanoreHaakaH
OB C MarHueM M
HMHKOM

42

Cucremaruzanus
1 000011IeHHE
3HAHUH 110
pazmeny
"YrineBoopo bl

bu6mmoreka [IOK
https://m.eds00.ru/20e89f
22

43

KonTpoabHas
paborta mo Teme
"YrineBoopo bl

bu6mmoreka [IOK
https://m.eds00.ru/95¢9¢2
98

44

[Ipenenbuble
OJHOATOMHEIC
CIIUPTHI:
TOMOJIOTHYECKHUI
pan, obmas
opmyuna,
CTPOCHHE
MOJIEKYJL,
U30Mepusi,
HOMEHKJIATypa,
KIIacCU(pUKALUS,
buzngeckue
CBOMCTBaA

Bbu6nuoreka [IOK
https://m.edsoo.ru/df04c5
cd

45

XuMHuueckue
CBOMCTBA
MpeaesbHbIX
OJIHOATOMHBIX
CIIUPTOB

bu6mmoreka [IOK
https://m.edsoo.ru/26ee34
fe




Croco0sb!
MOJTyYCHUS U

Bbubnuoreka [IOK

46 MIPUMEHEHHUE https://m.edsoo.ru/484100
OJTHOATOMHBIX 000000000
CITUPTOB
IIpoctslie
3¢upsr:
HOMCHKJIaTypa 1
H3oMepHs., bubmuorexa [JOK
47 https://m.edsoo.ru/c2¢788
0COOEHHOCTH b2
du3uueckux u o
XUMHUYECKHX
CBOMCTB
MHoroatoMHbIe
CIIUPTHI:
STUJICHTJIUKOJIb bubmuotexa [JOK
48 U TJIMLEPUH, UX https://m.edsoo.ru/ee4d84
dusuueckue u aa
XUMUYECKHE
CBOMCTBA
CriocoOsr
MIOJTyYCHHS U bu6mmoreka [IOK
49 MIPUMEHEHNE https://m.edsoo.ru/d12e56
MHOT'0OaTOMHBIX d
CITUPTOB
®eHom:
CTpOCHHE
MOJIEKYJIBI, bubnnoreka HOK
50 buznueckue https://m.edsoo.ru/2ce726
CBOIACTBA. 8
Tokcu4HOCTH
denoma
Xumuueckue bubmuorexa [JOK
51 CBOICTBA https://m.edsoo.ru/037ca5
(enona i)
CriocoOsr
HoMyCHIs I bubnnoreka HOK
52 https://m.edsoo.ru/c77ddf
PUMEHEHUE Ac
denona o
[IpakTnueckas
pabora Ne 2. bubnnoreka [HOK
53 Pemenue https://m.edsoo.ru/fdOced
SKCIIEPUMEHTAIb 09

HBIX 3a1a4 I10




teme "CrnupTel 1

dbenonsr"
CucreMaru3zamus bubmuorexa [JOK
54 1 000011IeHIE https://m.edsoo.ru/1810cb
3HAHHUHU 10 TEME 9b
ANLnerunsl u
KETOHBI:
3JIEKTPOHHOE
CTpPOCHHUE
KapOOHUITLHOU bubnnoreka HOK
55 TPYIIIBI; https://m.edsoo.ru/b139be
TOMOJIOTHYECKHE aa
pAIbI, o01Iast
dopmyia,
HU30MepHs U
HOMEHKJIATypa
ANLnerunsl u
KETOHBI:
Bbubnuoreka [IOK
buszndeckue
56 . https://m.edsoo.ru/c88742
CBOICTBA;
5S¢
peakiuu
MPUCOCTMHCHHUS
Peakun
OKHUCJIEHUS U
Bbubnuoreka [IOK
KaueCTBEHHEBIE
57 https://m.edsoo.ru/a393ba
peakuu 20
aNbACTUI0B U T
KETOHOB
CriocoObI
Bbubnuoreka [JOK
MOJTYYCHUS
58 https://m.edsoo.ru/520d1¢c
aJIbIETUIOB U 51
KETOHOB o
OIHOOCHOBHEIE
npeesIbHbIC
KapOOHOBBIE Bbubnuorexa LIOK
59 KHUCIIOThI, https://m.edsoo.ru/fecObl
0COOEHHOCTH 13
CTPOCHHUS HX
MOJICKYT
N3omepus u
HOMEHKJIaTypa bubnnoreka [HOK
60 KapOOHOBBIX https://m.eds00.ru/700cc8
KHCJIOT, UX 7b

¢dusnueckue




CBOMCTBA

XuMUYeCcKue
CBOICTBA
bu6mmoreka [IOK
peeTbHBIX
61 https://m.edso0o.ru/40e6¢e0
OJITHOOCHOBHBIX 9
KapOOHOBBIX T
KHCIIOT
OcobOeHHOCTH
CBOICTB
MYpaBbUHOMN bubnnoreka HOK
62 KHCJIOTHI. https://m.edsoo.ru/bb31be
MsuorooGpasmue 71
KapOOHOBBIX
KHCIIOT
OcobOeHHOCTH
CBOMCTB:
HENPEeICTbHBIX U
apOMaTHYECKHX
KapOOHOBBIX,
Bbubnuoreka [JOK
JTUKapOOHOBBIX,
63 https://m.edsoo.ru/83a087
THJIPOKCUKApOOH 7
OBBIX KHCJIOT. o
[IpencraBurenu
BBICIIIMX
KapOOHOBBIX
KHCIIOT
Ilonsatue o
bu6mmoreka [IOK
MIPOU3BOTHBIX
64 https://m.edsoo.ru/0d162d
KapOOHOBBIX od
KHUCIIOT T
CrocoObI
MOJIYYCHUS U bubnnoreka HOK
65 NIPUMEHEHUE https://m.edsoo0.ru/7c065¢
KapOOHOBBIX 9d
KHCIIOT
CroxHbIe
3¢upsI:
TOMOJIOTHUYECKUH bubmuorexa [JOK
66 psn, odmas https://m.edsoo.ru/adfffe6
dopmyia, d
U30MEpHUs U
HOMECHKJIaTypa
67 dusnyeckue u Bbubnuoreka [IOK

XUMHNYCCKUC

https://m.edsoo.ru/ad6b94




CBOMCTBaA
3¢hupoB

68

Pemenue
pacu€THBIX
3az1a4: Mo
YpaBHEHUIO
XUMUYECKON
peakuuu, Ha
OnpeieseHue
MOJIEKYJISIPHOM
bopmybl
OpPraHUYECKOro
BEILIECTBA

69

[IpakTnueckas
pabota Ne 3.
Pemenue
SKCHEPUMEHTAIIb
HBIX 3a/a4 1o
TeMe
"KapOoHoBsie
KHUCJIOTBI.
CrnoxHble

a¢puper"

bu6mmoreka [IOK
https://m.eds00.ru/486671
b

70

Kupsr:
CTpOEHHE,
buzngeckue u
XUMHYECKHE
CBOMCTBa
(runponus)

Bbubnuoreka [IOK
https://m.edsoo.ru/al9c5b
98

71

OcoGenHoctu
CBOWCTB XHPOB,
coJieprKalnx
OCTaTKU
HENpeIeTbHBIX
YKUPHBIX KHCIIOT.
Kupsr B
npupojie

Bbubnuoreka [IOK
https://m.edsoo.ru/b03319
22

72

MpIa Kak conu
BBICIIINUX
KapOOHOBBIX
KUCIIOT, UX
MOIOIIEE
JIIEUCTBUE.
ITonsarue o

bu6mmoreka [IOK
https://m.edsoo.ru/3¢5665
65




CUHTETHYECKUX
MOJOIIHX
CpelcTBax
(CMO)

73

I'eneTnueckas
CBSI3b
YTJIEBOAOPOIOB
n
KHUCJIOPOACOAEP
JKaIX
OPraHUYeCKUX
BEILIECTB

Bbubnuoreka [IOK
https://m.edso0.ru/56790c
96

74

Pacuérrl o

ypaBHEHUSM
XUMHYISCKHX
peaxkuunit

75

CucreMaTus3anus
1 0000111eHNE
3HAHUH 10 TEME

Bbubnuoreka [IOK
https://m.edsoo.ru/f8eaf2e
b

76

Ob6mas
XapaKTepUCTUKA
YIJIEBOAOB U
Kiaccuukarms
YTJIEBOIOB
(MoOHO-, - 1
HoJICaxapu/bl)

Bbubnuoreka [JOK
https://m.edsoo.ru/7a9693
al

77

MoHocaxapu/ibl:
buzndeckue
CBOICTBA U
HaXOXKJIEHUE B
pupoJIe

Bbubnuoreka [JOK
https://m.edsoo.ru/b4bdda
2d

78

[Ipumenenue
TJIIOKO3BI, €€
3HAYCHHE B
JKU3HEICITEILHO
CTH OpraHu3Ma

Bbubnuoreka [IOK
https://m.edsoo.ru/5e¢6112
2d

79

Jucaxapupl:
caxaposa,
MajabTO3a U
JIaKTO3a.
Haxoxnenue B
npupoae u
MPUMEHEHUE
JUcCaxapuioB

Bbu6nuoreka [IOK
https://m.edsoo.ru/eb0384
e7




ITomucaxapuasr:

CTPOCHHE
MaKpOMOJIEKYJI, bubmmoreka [JOK
80 buzngeckue u https://m.edsoo.ru/72a045
XMMHYECKHUE 08
CBOICTBA,
IPUMEHEHUE
[TousTue 06 Bbubnuoreka [IOK
81 HCKYCCTBEHHBIX https://m.edsoo.ru/6216¢7
BOJIOKHAX 66
Pemienue
pacyeTHBIX
3a/1a4y Ha
onpeneseHue bubmmoreka [JOK
82 JIOJIA BBIXO/Aa https://m.edsoo.ru/7fde47
IPOYKTa ef
peakuu ot
TEOPETUIECCKHI
BO3MOKHOT'O
CucreMaTus3anus
N — bu6mmoreka [IOK
83 . https://m.eds00.ru/08d436
3HAHUH 110 4c
pazneny
KonTtposbhas
pabora 1o Teme
"Kuenoposicoe bu6mmoreka [IOK
84 https://m.edso0o.ru/42¢667
pkarue %e
OpTaHHYECKUE
coeuHeHus "
AMUHBI:
KJaccuukanus,
CTpOCHHE
MOJIEKYJI, 00IIas bubnnoreka HOK
85 dopmyia, https://m.edsoo.ru/efa7e6e
n3oMepus, a
HOMEHKJIaTypa 1
buzngeckue
CBOMCTBA
XuMHUYECKHe
N — bubmuorexa [JOK
86 https://m.edsoo.ru/1bcScf
annpaTHIECKUX 20
aMHHOB
27 Anunyi: Bbubnuoreka [IOK

CTpOCHHE

https://m.edsoo.ru/39¢d21




AHUJIMHA,
0COOEHHOCTH
XHUMUYECKHX
CBOICTB
aHWJIMHA

Croco0sb!
MOJTyYCHUS U

Bbubnuoreka [JOK

88 MIPUMEHEHHUE https://m.edsoo.ru/eal387
anndaTHIECKUX 63
aMHUHOB
AMHUHOKHUCIIOTHI:
HOMEHKJIaTypa 1
HU30Mepus,
Bbubnuoreka [IOK
buzngeckue
89 . https://m.edsoo.ru/d1773¢
CBOJIICTBA. 20
OtnenbHbIe _
peICTaBUTENN
0-aMUHOKHUCIIOT
XUMHAYECKHE
CBOMCTBA
aMHHOKHUCIIOT,
ux
bu6mmoreka [IOK
OHOJIOTHYECKOE
90 https://m.edsoo.ru/77d{70
3HAYECHUE 5,
AMHUHOKHCIIOT. T
CuHres n
TUAPOIIN3
[IENITUI0B
benku xak
MIPUPOTHBIC bubmmoreka [JOK
91 MOJTMMEPHI; https://m.edsoo.ru/429¢98
CTPYKTYPHI 99
0O€eJIKOB
Bbu6nuoreka [IOK
XUMHAYECKHE
92 . https://m.edso0.ru/623730
CBOICTBa OEJIKOB
6d
A3zoTcoaepkaiu
€
TeTePOIMKIYEC
Bbubnuoreka [IOK
KH€E COEINHEHUS.
93 https://m.edsoo.ru/521d14
Hykneunosblie 31
KHCJIOTHI: o
COCTaB,

CTPOCHUE U




ouosiornyeckas
poJIb

94

[IpakTrueckas
pabora Ne 4.
Pemenue
SKCHEPUMEHTAIIb
HBIX 3a7a4 110
TEME
"A30TcoaepKalil
ne
OpraHUYECKUe
coeMHEHHS"

Bbubnuoreka [IOK
https://m.edsoo.ru/8e3c02
dl

95

[IpakTnueckas
paborta Ne 5.
Pemenne
SKCHEPUMEHTAIb
HBIX 3a1a4 110
TeMe
"Pacno3naBanue
OpPTaHUYECKUX
coequHeHun"

bu6mmoreka [IOK
https://m.edsoo.ru/bde3fdf
6

96

KonTponbHas
paborta mo Teme
"A3oTcoaeprKalll
ue
OpraHHYecKue
coequHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ce561b
c7

97

OCHOBHBIE
IIOHATHUA XUMHUHN
BBICOKOMOJICKYJT
SIPHBIX
COCIUHEHUN U
METOOBI UX
CHHTE3a —
HOJII/IMCpI/BaI_II/I}I
n
MOJIMKOHIeHCAIl
ns

Bbu6nuoreka [IOK
https://m.edsoo.ru/7aa63e
bd

98

IInacTtmaccel.
YTunuzanumsa u
nepepaboTKa
IJIACTHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/82242¢
of

99

DI1IacTOMEpBHI:
HaTypaJbHbIN

bu6mmoreka [IOK
https://m.edsoo0.ru/246103




CUHTCTHUYCCKHUC
Kaydyku. Pe3una

Bouokna:
HaTypaJlbHBIE,
10 HCKYCCTBCHHBIC,
CUHTCTHUYCCKHC.
[Tomumepsnl
CIIELUAJILHOTO

Ha3Ha4YCHUS

bu6mmoreka [IOK
https://m.eds00.ru/5963a6
01

[IpakTrueckas
pabora Ne 6.
Pewenne

10 JKCIIEPUMEHTAITh
HBIX 33724 110
Teme
"Pacnio3naBanue
J1acTMacc 1

BOJIOKOH"

Bbubnuoreka [IOK
https://m.edsoo.ru/3aebd?7
7a

O0001eHue u
CHCTEeMaTH3aIlns
M3YYEHHOTO

10 Marepualia 1o

2 TEME
"BBICOKOMOJIEKY
JSIpHBIC
coequHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/6a22bl
e8

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102
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