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[TOACHUTEJIBHAS 3AITMCKA

Pabouas nporpamMMa 1o XMMHHU Ha ypOBHE CpeJHero oouiero oOpa3oBanus pazpaboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-@3 «O06 obpasoBanuu B Poccuiickoit
Ddenepanumny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHHUs (eliepanbHoil 00pa3oBaTebHON IPOrpaMMBbl
cpennero  obmero  oOpazoBanus(®OIl  COQO), mnpexacraBneHHbx B DepepanbHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konnenuuu npernojaBaHMs
yuebHOro mpenMera «XuMHS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoir deneparum,
peaTn3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX MOJOXEeHUNH «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvUMHA Ha YpPOBHE YIIyOJIEHHOTO HW3Y4YEHHsS] 3aHHMAeT BaXHOE MECTO B CHUCTEMeE
€CTECTBCHHO-HAyYHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peamzyeMoe B YCIOBHUSAX AHPPEPEHIUPOBAHHOTO, NPOMUIHLHOIO OOY4YCHHS, MPU3BAHO
obOecrieunTh 00IIE00pa30BaTEIbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOAUMYIO IJIsl aJaNTalliy UX K OBICTPO MEHSIFOIIMMCS YCIIOBUSAM >KU3HU B COLIMYME, a TAKkKe
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHu3alusax MnpodeccnoHanibHOrO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBJISIETCS] OJTHON M3 IPUOPUTETHBIX TUCIUTLUINH.

B nporpaMme 1o XuUMUM Ha3HAuYEHUE TMpPEAMETa «XHUMHS» TMOJY4YaeT MOJIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. (CBHUAETENBCTBOM TOMY SIBJISIIOTCS CIEAYIOIIUE BBIIOJHSAEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITUH:

UH(POPMALIMOHHO-METOMYECKAsl,  peajaus3alys  KOTOpodl  oOecreuuBaeT  IOJIy4EHUE
IpPECTaBICHUs O LIeNAX, COAEP)KaHUM, oOIIel cTpareruu oO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUS
00yJaroluxcs CpeACTBAMU MIPEIMETA, U3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;
OpraHM3allMOHHO-IUIAHUPYIOIIAs, KOTOpas INpPEeLyCMaTpUBAacT ONpPEICJICHHUE: IPHUHLIUIIOB
CTPYKTYPUPOBAHHUS U TIOCIIEI0BATEIILHOCTH U3YUY€HUs Y4eOHOro MaTepuasa, KOJIMYECTBEHHbIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOJO0B K (POPMUPOBAHHUIO COJEpKATEIbHOH OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHBIX JOCTHKEHHM OO0yJaromMxcs B paMKax HTOrOBOM
aTTecTanuy B GopMe eAMHOTO rocy1apCTBEHHOI0 3K3aMEeHa M0 XUMHUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

YCTaHABJIMBACT MHBAPUAHTHOC IPEAMCETHOC COACPIKAHNC, 00s3aTebHOE AJId U3YUCHUSA B paMKax
OTJIENBbHBIX MPOQHIIEH, IPeyCMaTPUBAET paclpe/eieHne U CTPYKTYPUPOBAHUE €ro Mo Kiiaccam,
OCHOBHBIM COJIEp>KaTeIbHBIM JIMHUSIM/pa3/ienam Kypca;

AT mpUMepHoe pacrpe/esieHrne yaeOHOro BpeMEeH!, PEKOMEHIYEMOT0 JIJIsl U3YUYEeHHS OTIEIbHBIX
TEM;

npeiaraeT IpUMEpPHYIO TOCIeI0BATEILHOCTh U3yUeHUsI yUeOHOro MaTepuaia ¢ y4€TOM JIOTHKU
MIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEAMETHBIX CBA3EH;

Ta€T METOJMYECKYI0 MHTEpIpETalyio Ieled W 3ajad U3y4YeHUs MpeaMera Ha yriayOiaéHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro O0O0IIero o0pa3oBaHUA,
COZIEpXKATEIbHOM  XapaKTEPUCTUKU  IJIAHUPYEMBIX  pPE3yJbTaTOB  OCBOECHHMS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaAMMBI CPETHETO OOIIET0 00pa3oBaHusl (JTMYHOCTHBIX, METANIPEIMETHBIX,
MPEeIMETHBIX), a TakXe C Y4YETOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENbHBIX JEHCTBUI
00yu4arolerocsi 1o OCBOCHUIO COAECPKaHUsI TPEAMETA.



[To BceM Ha3BaHHBIM MO3ULUSAM B IPOTPaMME MO XMMHH MIPETyCMOTPEHA IPEEMCTBEHHOCTh
¢ o0y4eHHeM XMMUH Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl. 3a mpeiesiaMid yCTaHOBIICHHON
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONICH colepKaHUs y4eOHOTrO
npeaMera «XuMHs» O0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBIISIONIEH, KOTOpas
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBercTBUM ¢ KoHuentyaiabHbIMU mojoxeHusmMu PI'OC COO o Ha3zHaueHUH
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypOoBHEH B cucTemMe auddepeHIIMPOBaHHOTO 00yUeHHS Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMHUS Ha YPOBHE YIITyOJIEHHOTO U3YUEHUs HAPaBJIeH Ha
pean3alnio NPEeMCTBEHHOCTH C MOCIEAYIOIUM ATAloM HOJy4eHUs] XUMUYECKOro 00pa3oBaHus
B paMKaX M3y4Y€HUs CICIHAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCIUILUINH B By3aX U
OpraHMu3aIusaX cperHero npoheccuoHaaIbHOro 00pazoBanus. B 310l cBsi3U M3ydeHHe mpeaMeTa
«XUMUSL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PaCIIMPEHHUE U YIIIyOJeHHE TEOPETUYECKON U
MPAKTUYECKON MOATOTOBKHM OOyYaroUIMXcs, BHIOPABIIUX ONpeAenEHHbINd nmpoduins o0ydyeHus, B
TOM 4YHCI€ C TEpPCIEeKTUBON TOCIEAYIOMIEro IOJNyYeHHsI XUMHUYECKOro oO0pa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopasoBanus. Hapsaay ¢ atum, B cBete TpeboBanuiit ®I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpenHero ooOmero oOpa3oBaHUS W3ydeHHE MpeaMera «XHUMHS» OPUEHTUPOBAHO TaKXKe Ha
pelieHue 3a1a4 BOCIUTAHHS M COITUAIEHOTO Pa3BUTHS 00ydaromuxcs, Ha (GOpMUPOBAHHE Y HUX
OOLIEMHTEIUIEKTYAIbHBIX YMEHUI, YMEHUI paloHaIU3alui yueOHOro Tpyda U 000OMEHHBIX
CIIOCO0OB JESITEIHLHOCTH, MMEIOIINX MEKIUCIUTUTMHAPHBIA, HAIIPEIMETHBIA XapaKkTep.

CocTaBigOMUMHE NpeaMeTa «XUMUS» Ha YpOBHE YriayOJEHHOTO HM3YUEHHUsS SIBIISFOTCS
yrayOnénnbslie Kypeol — «Opranuueckas xumusi» u «OOmas u Heopranudeckas xumus». [lpu
OTIpE/ICIICHUU TIOJIXOJ0B K OTOOPY M CTPYKTYPHOH OpPTraHM3AIMH COJACPIKAHUS ITUX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yriayO0nEHHOIO YPOBHEH U3yUEHHUSI IPEAMETA.

OcHoBy conepxaHus KypcoB «Opranuyeckass xumus» U «OOmas M HeopraHudeckas
XUMHA» COCTABIIACT COBOKYITHOCTH MPEAMCETHBIX 3HAaHUHA ¢ YMeHHﬁ, OTHOCAIIUXCA K 6a30130My
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUHM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIONIOJIHEHUE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoibplmMil  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YypOBHE M3Y4eHUs MpeaMeTa oOecreueHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHMH O XMMHYECKHX DJJIEMEHTAX U
CBOWCTBaX MX COECJUHEHUH HAa OCHOBE PACIIMpPEHHs U yriyOJeHHs NpeICTaBIECHUH O CTPOCHUU
BEILECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSAX IPOTEKaHUS PEaKlMil, pacCMAaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  3JEMEHTOB  0Oa3UpyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX MPEJICTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOUYKH 3pEHUS SHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3PYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHue TUIIOB peakuuii JoNoaHseTCs (POPMUPOBAHUEM
IPEACTAaBICHUN 00 JIEKTPOXMMUYECKHX IPOLECccax U DJIEKTPOJIU3€ pacilaBOB U PacTBOPOB
BellecTB. B Kypce opraHmyeckoil XMMHUHM NpPU PACCMOTPEHUHM PEaKIUOHHOW CIOCOOHOCTH
COEeIMHEHUN yJensercs oco0oe BHUMaHHME BOIpPocaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM
BJIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.

Ocoboe 3HaueHHe MMEeT TO, YTO Ha COJEepKaHHWE KYPCOB XUMHU YIIyOIEHHOTO ypOBHS
M3YYEHHUS JIJIs KJIACCOB OMNpeAenEHHOro npoduis (M1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 001Iel cucTeMe MpeIMETHBIX 3HAHNH) OKa3bIBAIOT BIUSHUE CMEXKHBIEC TPEIMETHI.
Taxk, HanpuMep, B coJlep:KaHUU TIpeaMeTa Il KIIacCOB XUMHUKO-(U3UUECKOTo Npoduiist 60b1I0e
3HaYeHue OynyT HUMETh 3JIeMEHTHl y4eOHoro marepuana mo obmeil xumuu. Ilpu usydenun
IpeaMeTa B JaHHOM Cllydae akLEHT OyZeT clellaH Ha OOLIHOCTh METOAOB MO3HAHUs, OOIIHOCTh



3aKOHOB U TEOPHUIl B XUMUU U B (PU3HKE: aTOMHO-MOJICKYIISIpHAast TeOpHsl (MOJIEKYIIsIpHasi TEOPHS B
(Gu3uKe), 3aKOHbl COXPAHEHUS MacChl M 3HEPruH, 3aKOHbl TEPMOAMHAMMKH, 3JIEKTPOJIN3a,
IIPEAICTABIICHNS O CTPOCHMHU BEILECTB U IPYTroOe.

B T0 e Bpems B conep)kaHHH MpeAMEeTa Ui KIaCCOB XUMHUKO-OMOJIOTHYECKOTO MPOduIs
OoJbIIMKA yAETbHBIN Bec OyleT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOPOWM BXOJIAT, K HpUMEPY, TaKUe CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [lpum stom
3HAHHS O COCTAaBE€ M CBOWCTBAaxX MpEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHHSI CYIIHOCTH MPOLIECCOB (DOTOCHHTE3a, JIbIXaHHsI, MTUIIEBAPECHUSI.

B mnane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA MPAKTHYECKOTO IPUMEHEHNUS HayYHbIX 3HAaHUM U3y4EHUE IIpeaMeTa
«XuUMHUD» Ha yrIyOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMU NpeAMETaMM, BXOJAIIMMHU B COCTaB IPEIMETHBIX
oOnacreii «EcTecTBeHHO-HaYy4YHbIE IPEIMEThI», «MaTtemaTrka u nHpopmatuka» u «Pycckuii s13pIk
U JIATEPATypay.

[Tpr m3ydeHnn ydeOHOTO MpeaMeTa «XUMHs» Ha YIiayOJEHHOM ypOBHE TakXke, KaK Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHHE OCHOB HAyKH XHMHH Kak oOjactu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOnE€HHOM YpOBHE U3YyYEHUs
mpeaMeTa mpeArnoaaraeT peajn3auio TakuX eneil, Kakx:

dbopMHpOBaHHE TMPEJACTABICHUN: O MaTEPUAIBHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTAX U
IIO3HABACMOCTHU ﬂBJ’IGHI/Iﬁ HpI/IpOI[I)I, 0 MECTC XUMHU B CUCTECMEC €CCTCCTBCHHBIX HaYK ueé BGILYHIef/'I
ponu B OOECHEUEeHHWH YCTOWYMBOTO pPAa3BUTHUS UEJIOBEYECTBA: B PEUICHHH MpodiieM
AKOJIOTUYECKOM, IHEPTrEeTHUECKON U MUIEBONM O€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MaTepUalOB, HOBBIX HWCTOYHHUKOB DJHEPrHMH, B OOECIEUECHUU pPALNHUOHAIBHOTO
IPUPOIONOIL30BaHus, B OPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYphl YEIOBEKA, a TAKKE
HKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOIHON cperie;

OCBOCHHE CHCTEMBI 3HAHUM, JISKAIIUX B OCHOBE XMMHYECKOM COCTABJIAIOIIECH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa: GyHIaMEHTAIBHBIX MOHITHI, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
HpGI[CTaBJ'IeHI/Iﬁ (0] CTpOGHI/II/I BCIICCTBA HaA paSHI)IX ypOBHfIX — aTOMHOM, I/IOHHO-MOJIGKYHSIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX HpPOTEKaHUs
XUMHUYCCKUX peaKum?I, 0 XUMHYECCKOM paBHOBeCI/II/I, paCTBOan 158 I[I/ICI'IepCHI)IX CHUCTEMaAx, 06
00IIMX HAYYHBIX TPUHIIUIIAX XUMHUYECKOTO TPOU3BOICTBA;

dbopMupoBaHHe y OOYYAIOUIMXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUH i1 OOBSICHEHHs KIFOUYEBBIX HJIEH U MpOOIEeM COBPEMEHHON XUMUH, AJIS
OOBSICHEHUSI M TPOTHO3UPOBAHMS SIBJICHUH, MMEIONIUX €CTECTBEHHO-HAYUHYIO TPUPOAY;
TPaMOTHOTO pelIeHUsI MPoOIeM, CBI3aHHBIX C XHUMHEH, TPOrHO3UPOBAHMS, aHAIN3a U OLIEHKH C
MO3UIIMA  DKOJOTHYECKON Oe30MacHOCTH TMOCJIEACTBUH OBITOBOM ¥  MPOW3BOJICTBEHHOU
JIEATETbHOCTH YEJIOBEKAa, CBSI3aHHOM C XWMHUYECKMM MPOU3BOACTBOM, HCIOJIb30BAHUEM U
nepepadoTKOM BEIIECTB;

yrayOieHne MpeICTaBICHU 0 HaAyYHBIX METOJIaX MO3HaHUs, HEOOXOAUMBIX ISl MPHOOPETEeHUs
yMeHI/Iﬁ OpI/IeHTI/IpOBaTBCH B MI/Ipe BCIIIECTB U O6T)$ICHCHI/I$I XUMHUYCCKUX 5[BJ'I€HI/II>1, NMCHOIIINX
MECTO B IPUPOJE, B MPAKTUUECKOM IESITEILHOCTU U TOBCEAHEBHOM KU3HHU.



B mane peanu3zanuu TepBOOYEPEHBIX BOCIUTATENBHBIX M PAa3BUBAIOIIUX (YHKIIHMA
LEJIOCTHOW CHCTEMbI CpelHero o0Iiero oOpa3oBaHMsS NMpPU H3YUYEHUH IpenMera «XuUMUs» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTU SIBJICHUU TPUPOIBI, YBAKCHHS K TIPOIECCY
TBOpPYECTBA B 00JACTH TEOPETHUSCKUX M MPHUKIIAIHBIX HCCICIOBAaHUN B XUMHUH, (popMUpOBaHHE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, HHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpPMUPOBAHME y HUX CO3HATEIBHOIO OTHOILICHHS K €aMoOOpa3OBaHUIO U
HETPEPHIBHOMY O0Pa30BaHUIO KaK YCJIOBUIO YCIEIIHOW MPOpECCHOHATBLHOW M OOIIeCTBEHHOU
JESTEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 37A0POBOM
o0pase K13HH;

(dbopMUpOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO MPUPOIONIOIB30BAHMS, PA3BUTHE YKOJIOTUYECKOM
KYJIBTYPBI, IPHOOPETEHHE OIBITAa OOIIECTBEHHO-TIOJIE3HOH IKOJIOTUIECKOM IETETLHOCTH.

COJAEPKAHUE OBYYEHUA
10 KJIIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPTaHMYECKOH XUMMM.

[lpenmer W 3HAUYeHWE OPraHUYECKOW XHMHH, TIPEACTABICHHE O MHOTroo0pa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTpPOHHOE CTPOCHME aTroMa YIJepoJia: OCHOBHOE U BO30YXIEHHOE COCTOSHHS.
BanenTHble BO3MOKHOCTH aroma yriepoga. XUMUYecKasl CBsI3b B OPraHMYECKUX COETUHEHUSIX.
Tunbsl rTuOpUAM3aMd aTOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa3oBaHUsl KOBaJIEHTHOM
cBs3H1 (OOMEHHBIN U IOHOPHO-aKLENTOPHBIHN). THUITBI TepeKpbIBaHUsI aTOMHBIX OpOUTasel, 6- U -
cBsi3u. OpuHapHas, JBOWHAs W TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3ed B MOJIEKYJIax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajgukale, Hykieodue u anexTpodue.

Teopust cTpoeHust opraHuyeckux coeauHeHuit A.M. bytnepoBa u  coBpeMeHHbIE
IIPEJICTABICHUS] O CTPYKTYPE MOJIEKYJ. 3HAUEHNUE TEOPUN CTPOEHHUSI OPraHUYECKUX COEAMHEHHUN.
MonekynsipHble U CTpYKTypHbIe (Qopmyibl. CTpyKTypHble (OpPMYJbl pa3IUYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wnsoMepum: CTpyKTypHad,
IPOCTPAHCTBEHHAsA. JEKTPOHHBIE J(PGEKTbl B MOJIEKYJlaX OpPraHMYECKHUX COEAMHEHUMN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBnenne o kraccupuKay OpraHndeckux BemiecTB. [loHsaTre 0 QPyHKIIMOHAIBHON
rpynne. I'omomnorus. I'omonoruueckue paael. Cucremarnueckas HOMEHKIJIATypa OpraHUYeCKUX
coenuHenuii (IUPAC) u TpuBnanbHble Ha3BaHUS OTJIEIbHBIX NPEACTABUTENCH.

OcoOenHoct W Kiaccuukanuss  opraHmdyeckux  peakuuil.  OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMU B OPraHUYECKONH XUMUH.

BKCHGDI/IMGHTaHBHBIe METOJAbI M3YYCHUS BCHICCTB M HX HDGBD&HIGHI/IﬁZ O3HAKOMJICHHUE C
06pa3L[aMI/I OpraHNYCCKUX BCIICCTB U MATCpHAJIaMU Ha HX OCHOBC, OIBITHI IO HPCBPAIICHUTO




OpraHMYeCKHX BEIIECTB MpU HarpeBaHuu (IJIaBieHUE, OOYIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBaHHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEUIECTB.

YraeBogopoabl.

Anxkanbl. ['oMonoruueckuit psn ankaHoB, oOuias Gopmysa, HOMEHKIATYpa U U30MEpHs.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYN alKaHOB, SP3-THOPUAM3AIUS aTOMHBIX
opbuTanen yriepoaa, 6-cBsi3b. Pu3nuecKre CBOMCTBA aTKaHOB.

XUMHYECKUE CBOMCTBA AJKAHOB: PEAKUMU 3aMEIICHUS, U30MEpPU3alliu, JIECTUIPUPOBAHUS,
UUKIU3aluy, MUpOJih3a, KpekuHra, ropeHus. [IpencraBienne o MexaHU3ME peakiuil
pPaauKaIbHOIO 3aMEILCHHUS.

Haxoxnenne B npupoae. CriocoObl oydeHus U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. Obmas ¢popmyna, HoMEeHKIaTypa U uzomepusi. OCOOCHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (IHUKJIOMPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOTICHTAaH,
[IUKIIOTEKCaH ) IUKJIOATKAaHOB. CIIOCOOBI IMOTYYCHUS U IPUMEHEHHUE IIUKI0OATKAHOB.

Anxkensl. 'omonorndeckuii psij aqxkeHoB, o01as Gopmyia, HOMEHKIATypa. IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AQJIKEHOB, Sp2-TUOpUAM3allUS AaTOMHBIX OpOuTanen
yriaepoaa, - u m-cBsizu. CTpyKTypHas u reoMmeTrpuieckas (Iiuc-Tpanc-) nzomepus. Ouznueckue
CBOIWCTBa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCIAUHEHUS, 3aMELICHUS B O-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, IMOJUMEpU3AlUM W OKucieHusa. [lpaBuio MapkoBHUKOBA.
KauectBennsie peakiin Ha JBOMHYIO CBA3b. CIIOCOOBI MOIYYSHHS M IPUMEHEHHUE aJIKEHOB.

AJKaIUCHBI. Knaccudukanms aJKaIMEHOB (compsikEHHBIE,
U30JIUPOBaHHbIC, KyMyauposanusie). OCOOCHHOCTH 3JIEKTPOHHOIO CTPOCHHMSI M XUMHUYECKUX
CBOMCTB CONpPSDKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepusanus conpspKEHHBIX
JnueHoB. CrocoObl NOTY4YeHUs M TPUMEHEHHE aJlKaIueHOB.

Anxunbl. ['oMonorndeckuil psija ankuHoB, o0mias ¢hopMyla, HOMEHKIATypa U MU30MEpHsl.
DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ QJIKHWHOB, SP-THOpHUAM3AIMS aTOMHBIX
opbutaneit yriaepona. duznueckue CBOWCTBA AIKHHOB. XHMHUECKHE CBOWCTBA: pEAKIUU
MPUCOETMHEHUS, JUMEPU3AlMA U TPUMEpPU3ALUH, OKUCIEHUA. KucioTHble CBOMCTBA AIKUHOB,
UMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBEHHBIE peaKIMK Ha TPOIHYIO CBsA3b. CrOoCcOObI
MOJTYyYEHUS U IPUMEHEHNE AJIKUHOB.

ApomaTuyeckue yrieBoJ10poJisl (apeHsl). ['omonornueckuii psaa apeHos, odmas ¢popmyia,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OeH30I1a.
dusnueckue cBoiicTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30JIa M €ro TOMOJIOTOB: pEeaKIUH
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKaie, peaklMd NPHUCOEAUHEHUS,
OKHCIIEHHE ToMOJIoroB 6eH3oua. [IpencraBienne 06 OpUEHTUPYIOIIEM JASHCTBUH 3aMECTUTENEH B
OEH30JIbHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PaJUKalIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XWMHYECKUX CBOMCTB CTHpOJIA.
[Tonmumepusanus cruposna. CrnocoObl MOTy4YeHUs U IPUMEHEHUE apOMATUYECKUX YTIIE€BOIOPO/IOB.

[Tpuponnsiii ra3. IlomytHbie HedTsHBIE Ta3pl. HedTh U €€ mpoucxoxaenue. KaMmeHHbIH
yroiib U NPOAYKTHl ero mnepepadorku. CrocoObl mepepaboTKu HePTH: MEepPeroHKa, KPEeKUHT
(TepMHYECKH, KaTaTUTUYECKHil), pudopMuHr, nupoius. [Ipoaykrsr nepepabotku HedTH, UX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.



I'eneTnyeckas CBsA3b MCKAY pa3JIMIYHbIMU KJIaCCaMH YIJICBOAOPOOOB.

DJIEKTPOHHOE CTPOEHHME TIaJOrCHIIPOU3BOAHBIX YIIIEBOAOPONOB. Peakuuu 3ameleHus
rajoreHa Ha T'MJIPOKCOTpYIIly, HUTPOIpyIIy, IUaHOTpyny, aMmuHorpynny. JlelictBue Ha
TaJIOTEHIIPOU3BOAHBIE  BOJAHOIO M  CIMPTOBOIO pacrtBopa mEénouu. Bsaummopneincreue
JUTaJIOr€HAIIKAHOB C MarHueM M LUHKOM. [IoHsATHE O MeTauioopraHMYecKuX COETUHEHHUSX.
Mcnonp30BaHue TalOT€HIPOM3BOIHBIX YIJIIEBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpPraHUYECKUX BELIECTB.

OKCIIepUMEHTAJIbHbIC METOJbl H3YYEHHUs BEIIECTB W HUX HPEBPALICHUN: U3yYeHHE
(U3MUECKUX CBOMCTB YIIIEBOIOPOIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEAKIUil yTI€eBOAOPOI0B
pasIMYHbIX KjaccoB (oOeclBeunBaHHWE OPOMHONW WM MOJHOW BOJBI, pacTBOpa IepMaHraHara
KaJIusi, B3aUMO/JICHCTBUE allETUIICHA C aMMUAYHBIM pacTBOpOM okcuza cepedpa(l)), kaduecTtBeHHOE
oOHapyKeHHe yriepojJa ¥ BOJOpOJa B OPraHMYECKUX BEIIECTBAX, IOJyYeHHE STHIIEHA HU
U3y4eHHE €ro CBOICTB, O3HaKoMiieHHE ¢ Koyutekuusamu «HepTtb» m «Yroawy, ¢ obpazuamu
IUIACTMACC, KaydyyKOB M PE3UHBl, MOJEIUPOBAaHME  MOJIEKYJ]  YIVIEBOAOPOAOB U
raJIOreHIIPOU3BOJIHBIX YIJIEBOJOPOJIOB.

Kuciopoacoaep:kamme opranndeckne coeTMHeHusI.

[IpenenbHble omHOAaTOMHBIE CcOUPThl. CTpoeHHE MOJEKyn (Ha MpUMEpe METaHoJla U
sTanona). ['omomornyeckuit psi, obmas popmyiia, H30MepHrsi, HOMCHKJIATYpa U KJIACCU(PUKAITHUS.
Ou3nyecKkue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHHPTOB. BomoOpoaHbIe CBSI3U MEXKIY
MOJICKYJIaMH CIIUPTOB. XUMHYEeCKHE CBOMCTBA: pCaKknuun 3aMCICHUsA, ACTUApaTallii, OKUCICHUA,
B3aMMOJICICTBHE C OPTraHUYECKUMU U HEOPTraHMYECKUMU KucioTamu. KauecTBeHHas peakius Ha
OJIHOaTOMHBIE cnupThl. JlelicTBUE 3TaHONA M METaHOJIa Ha OpraHu3M uejoBeka. CrocoObl
MOJTyYEHUs U PUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upsl, HOMEHKIIaTypa U u3omepusa. OcoOeHHOCTH (PU3MUECKUX U XUMUYECKUX
CBOWCTB.

MHoroaToMHble CHUPTHl — STUJICHIVIMKONb M TiulepuH. dusnyeckne M XUMHUYECKHE
CBOICTBa: peakUuu 3aMEIIeHUs, B3aUMOJAEWCTBHE C OPraHUYECKMMH U HEOPraHWYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl PEakllis Ha MHOTOaTOMHbIE cnupThl. [IpeacraBienne o MexaHu3Me
peaKiuil HyKJIeo(QHIbHOrO 3aMelleHus. JlefictBue Ha opranusM yenoBeka. CrocoObl MOIydeHUs
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIUSHHE TUAPOKCOTPYIIBI U OEH30JIBHOTO sJIpa.
®uznyeckue cBoicTBa (peHona. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHona. KadecTBeHHbIE
peakuuu Ha ¢enon. TokcuuHocTh (eHona. CrnocoObl MOMydYeHUS M NpUMEHeHHe (eHoa.
®enonpopManbIeruiHas cMoJa.

KapOoHuibHble COENMHEHUS — albJerujpl M KETOHBl. DJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIerwIoB M KETOHOB, oOmas ¢opmyina,
u3oMepuss M HoMeHKiarypa. (DHU3MYecKHe CBOMCTBA albIETMI0B U KETOHOB. XMMHUYECKHUE
CBOMCTBAa QIBJIETUJOB M KETOHOB: peakunu mnpucoeauHeHus. OKUCIEHUE aJbJEeTHJIOB,
Ka4eCTBEHHbIE peakiMu Ha anblaerujpl. CrnocoObl MOMy4YEeHUS U NPUMEHEHHE ajbJAETHIIOB U
KETOHOB.

OOHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTHl. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHUCJIOT. M3omepuss m HoMeHKiarypa. DuU3MUECKHE CBOMCTBAa OJHOOCHOBHBIX
MpEaACIbHBIX Kap6OHOBI)IX KHCIIOT. BO}IOpO}IHLIe CBsA3H MCKIOY MOJICKYJIaMU Kap60HOBI)IX KHCIIOT.



XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEaKIMs STepUPHUKAINH, PEAKIUU C y4acTHEM
YIJI€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MYypaBbUHOW KHCJIOTHL. [loHATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HENPEEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, JUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAsA, OJEUHOBAsS, IUHONEBAA, NUHONEHO8As KUCIOThL.  CrocoOsbl
IIOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonorudeckuii psa, obmas Gopmyna, u3oMepuss 1 HOMEHKIIATypa.
Du3nYeCKUe U XMMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU cpelie.

Kupsl. Ctpoenue, pusnueckue U XMMHUYECKHUE CBOMCTBA KUPOB: THIPOJIU3 B KUCIOW U
meno4Hoi cpeie. OCOOEHHOCTH CBOWCTB )KUPOB, COACPIKAIIMX OCTATKU HETIPEIeIbHbIX KUPHBIX
kucaoT. JKupsl B mpupoJe.

MBpbUI4 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapaktepuctuka yrieBoaoB. Kiaccuduxamus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: IIOKO3a, (pyKTO3a, rajakrosa, pubosa, Ae30kcupudosa.
®du3nyecKkue CBOMCTBA M HaXOXkAeHHUE B ipupoae. PoTocnHTe3. XMMUYECKUE CBOMCTBA INIFOKO3bI:
PEAKIMHU C yYaCTHEM CIIUPTOBBIX U aJIbJECTUIHON IPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOKEHHE.
[TprMeHeHue TIII0KO03bl, €€ 3HaUEHHE B KU3HECATEIIbHOCTH opranusma. Jlucaxapuael: caxaposa,
MaJIbTO3a W JIaKTO3a. BoccTraHaBiuBaromue 1 HEBOCCTAHABIIMBAKOIINE AMcaxapuibl. ['uaponus
nucaxapunoB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmani, IJIMKOTEH U
nemnono3a. CTpoeHHE MakpOMOJIEKYJ KpaxMmania, INIMKOIeHa W Leiunronosbl. dusnueckue
CBOICTBa Kpaxmalla U LIeJUII0JIO3bl. XMMHUYECKUE CBOMCTBA KpaxMasa: TUApPOJIN3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBA LEIJIIOJNIO3bl: THJIPOIN3, HOJdydeHue 3¢(upos
1esuTr0103b1. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA MIENK).

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHHs BENIECTB W WX MpEBpalleHUu: paCTBOPUMOCTh
pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM, OKUCIIEHHUE 3TUIIOBOTO CIIUPTa
B aJIbJIETU]] Ha PACKIEHHON METHOM IPOBOJIOKE, OKUCIEHHE STHIIOBOTO CIHUPTa JUXPOMATOM
KaJMsl (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUANIOB), KAUECTBEHHbIE PEAKIMH Ha aJIbJIeTUAbI (C
ruapokcuioM auammuHcepeOpa(l) u  rugpoxkcupom  wmenu(ll)), peakuus ruMnepuHa  c
runpokcugoM menu(Il), xummuueckue cBoiicTBa pacTBOpa YKCYCHOW KHMCJIOTHI, B3auMoJieiicTBHE
pactBopa TIOK03bI ¢ Tuapokcunom Menu(ll), B3aumomeicTBue Kpaxmaiaa ¢ MOAOM, pEIIeHUE
HKCIEPUMEHTANBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3hupH.

A3oTcoaepiKalme OpraHnyecKue coeTnHeHusl.

AMUHBI — OpraHMYecKHe TMpOU3BOJHbIE aMMuaka. Kiaccudpukanus  aMUHOB:
anudaTuyecKkue U apoMaTHUeCcKUe; NepBUYHbIE, BTOPHUUHbIE U TpeTUuHble. CTpOEHUE MOJIEKYII,
obmas (opmyna, u3omMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCI0TOM. COoM aJKuIaMMOHUS.

AHUJIMH — MIpe/ICTaBUTENb aMUHOB apoMartudeckoro psijaa. CtpoeHue aHuwinHa. B3anmuoe
BJIMSIHUE TPYII aTOMOB B MoJjekyje aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrocoObl MOJMy4YeHHS U TNpPUMEHEHHE alu(aTHUYeCKUX
amMuHOB. [losyueHne aHIWIMHA U3 HUTPOOEH301a.



AMI/IHOKI/ICJIOTI:L HOMCHKHaTypa )41 I/ISOMepI/I}I. OTI[GHBHBIG Hpe,Z[CTaBI/ITCJII/I O-aMHUHOKHUCJIOT:
TIIMIAH, aJaHuH. OU3ndecKre CBOMCTBA aMUHOKHUCIIOT. XUMHUYECKIE CBOMCTBA aMUHOKHCIIOT KaK
aM(pOTEPHBIX OPraHUYECKUX COSAMHECHUN, PeaKIHs MOJIMKOHICHCAIINY, 00pPa30BaHME METITHIHON
cBs3U. bruonornyeckoe 3HaueHNe aMUHOKHUCIOT. CHHTE3 U THAPOJIU3 TIENTHIOB.

benku xak npupoabie nonumepsl. [lepBuyHasi, BropudHasi ¥ TpeTUYHAs CTPYKTypa OEIKOB.
XUMUYECKUE CBOWCTBA OCIKOB: THAPOIIN3, ACHATYpAIlUs, KAYeCTBCHHBIE PEaKIIMK Ha OCIIKU.

3KCHCDI/IMGHT3,JIBHBIG MCTOABI M3YYCHHUA BEICCTB U UX HDCBDaHleHHfII PAaCTBOPCHUC OcIIKOB
B BOJIC, ACHaATypalusda 0enaKoB IIpu Harp€BaHWH, LOBCTHBIC PCaKIHWH Ha 6CJ'IKI/I, pE€IICHUC
SKCHICPUMCHTAJIBHBIX 3aJa4 110 TEMaM ((ASOTCOI[Cp)KaH_[I/IC OpraHU4YCCKUC COCAUHCHUA» U
«Pacno3naBanue OpTraHU4Y€CKUX COCHHHCHHﬁ)).

BLICOKOMOJ’IeKyJIﬂpHLIe COCIMHCHHUA.

OCHOBHBIC IIOHSATUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, HNOJUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3alUU, CPCAHAA MOJICKYJIIpHAss Macca. OCHOBHBIE
MCTO/Jbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGILI/IHGHI/Iﬁ — [noJIMMEpu3aluAa U INOJUKOHACHCA .

HOJII/IMepHI)IC Marcpurajbl. ITmacTmaccer (HOJH/IE)TI/IHGH, MMOJIMIIPONHJIICH, ITOJIMBUHUJIXJIOPU,
HOJUCTUPOJI, HOTUMETHIMETaKpUIaT, MOJIMKapOOHAThI, MOJUATUICHTepedTaIaT). Y TUIN3alus U
nepepaboTKa IIacTUKa.

OnactoMepbl:  HaTypajdbHBIH  KaydyyK, CHHTETMYECKHME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosokna: HarypangpHBIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonumeps! cienManbHOTO Ha3HaYeHU (Te(IIOH, KeBap, 3JEKTPOIIPOBOASIIIE ITOJUMEDBI,
OuopasznaraeMble OJIUMEPBHI).

3KCHCDI/IM6HT3HBHLIC METOJIbl HM3YYEHHUS BEIIECTB M WX IPEBpAIICHUN: O3HAKOMJICHHE C
06pa3uaMH MNpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH, IIIAaCTMACC, Kay4YyKOB, PpPCHOICHUC
SKCIICPUMCHTAJIBHBIX 3a/1a4 11O TEME «Pacmo3HaBaHue MIaCTMAcC U BOJIOKOH.

PacuérHble 3a/1a4umn.

Haxoxxnenue MonekynsspHOi (pOpMyIibl OPraHUYECKOro COEIMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeZIMHEHus 1o Macce (00bEMY) MPOTYKTOB CrOPAaHUs, [0 KOJMYECTBY BelllecTBa (Macce, 00bEMY)
IPOJAYKTOB pEaKUUU W/WIK HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (HOpMYJIbI
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIM CIIOCOOOB MOJIY4YEHHS,
OIIpECIICHUE OJIH BBIXOZA MMPOYKTa PEAKIIUU OT TEOPETUIECKH BO3MOMKHOTO.

MexnpeaMeTHEIE CBS3M.

Peamuzanus MCKIIPCIMETHBIX CBsI3el pu U3y4CHUUN OPFaHI/IquKOﬁ xumun B 10 kjacce
OCYHICCTBIACTCA YEPEC3 HCIIOJB30BAHHUE KakK O6HH/IX €CTCCTBCHHO-HAYUYHBIX HOHSITI/II7[, TaK H
HOHHTHﬁ, IMPUHATLIX B OTACJIBHBIX MMPEAMCTAX €CTCCTBCHHO-HAYYHOT' O LIUKJIA.



OOue ecTeCTBEHHO-HAy4YHbIC TOHSATHSA: SIBICHUE, HAaydHBIA (DakT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHHTE3, KiIacCUpUKalus, HaOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIElNb,
MOJICIINPOBAHUE.

®du3uka: MaTepus, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TeN0, 00BbEM, arperaTHOe COCTOSHHE BELIECTBA, (PM3NYECKHUE BEJINYMHBI, €AMHUIIBI
U3MEPEHMS, CKOPOCTh, SJHEPTHsA, Macca.

buonorus: knerka, opraHusm, SKocuctema, omochepa, MeTaboIN3M, HACIEACTBCHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpOoXeHUE, (OTOCHHTE3, IbIXaHHE, OCKH,
YIIIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTEHI.

Feor‘pa(bm{: IIOJIE3HBIC UCKOITAEMBIC, TOIIIIUBO.

TexHoorus: IMUIICBBLIC IIPOAYKTBI, OCHOBbI PAalMOHAJIBHOI'O IMUTAHWA, MOOIIHUC CPCACTBA,
MaTCpHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

10 KJIACC
Hpe,I[MeTHBIe PE3yiIbTaThl OCBOCHUA KypCa «Opl"aHI/ILICCKaSI XUMHUA» OTPAXKAKOT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUN: O MECTE U 3HAYEHUH OPraHUYCCKONH XUMHH B CHCTEME
CCTCCTBCHHBIX HAYK U eé poJii B obecrieueHun YCTOI;'I‘II/IBOI“O Pa3BUTHA YCTIOBCUYCCTBA B pCIICHUHA
npo0JIeM IKOJIOTUYECKON, SHEPreTUYECKON U THIIEBOW O€30MAaCHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3JaHMH HOBBIX MAaTCpHaJIOB, HOBLIX HCTOYHHWKOB JHCPIUH, B O6€CH€‘I€HI/II/I palroOHaAJIBHOI'O
PUPOIONIOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PCHHUS U OOIIEH KYIbTYpPhI YEJIOBEKA, a TAKKE
9KOJIOTMYECKU 0OOCHOBAHHOI'O OTHOILICHHS K CBOEMY 3JI0POBBIO M IIPUPOIHON CPEIE;

BJIAJICHUE CHCTEMOM XUMHUYECKHUX 3HAHUH, KOTOpAsl BKJIIOYAET: OCHOBONOJIArArONIve
MOHATHS — XHMHUYECKUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAsA 000JI0YKa aToma, S-, P-, d-aToOMHbIE
opOuTaNu, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTOMa, TMOpUAM3alMsl aTOMHBIX OpOuTalIeH,
WOH, MOJIEKYyJa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCIEHUS, XUMHUYECKas
CBsI3b, MOJTb, MOJISIPHASI MAacCa, MOJIIPHBIA 00BEM, YTIIEPOTHBIN CKeNIeT, (P YHKIIMOHAIBHAS TPYIIIIA,
paaukan, CTPYKTypHble GopMynbl (pa3BEPHYTHIE, COKpalIEHHBIE, CKEJIETHBIE), H30MEpHs
CTPYKTypHasi U IPOCTPAHCTBEHHAS (T€OMETPHUYECKAs, ONITUYECKAs), H30MEPBI, TOMOJIOTHUSCKUAN
pSi, TOMOJIOTH, YTJIEBOJOPOJIbI, KUCIOPOA- M a30TCOAEpkAllie OpraHUYeCKHe COSAMHECHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCIUHECHUS; TCOPHH, 3aKOHBI
(mepuonuyeckuii 3akon [[. WM. MenneneeBa, Teopusi CTPOCHHS OpPraHMYECKHUX BeEUIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHCHHSI M TIPEBPAICHUS YHEPTUH
OpyU  XUMHUYECKHX  PEaKIHsIX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH  SI3BIK  XUMHUH,
MHUPOBO33PEHUYCCKUE 3HAHUS, JIS)KAIIUE B OCHOBE MMOHUMAHWS MPUIMHHOCTH W CHCTEMHOCTH
XUMHUYECKHX  SIBICHUW;  TPEACTABIEHHUS O  MEXaHW3MaX  XUMHYECKHX  pPeaKIHid,
TEPMOJUHAMHYECKHX U KHHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTCKAHUS, O B3aUMHOM BIIUSTHAN
ATOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX (HHIYKTHBHBIA U ME30MEPHBIH 3P PEKThI, OpHEHTAHTHI | 1
Il poma); dakronorumueckue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYYCHHU M O€30MacHOM
WCIIOJIb30BAHUN BAXXKHEHIIINX OPraHWYECKUX BEIICCTB B OBITY M MPAKTUYCCKOW JEATEIHHOCTH
YeNI0BeKa, OOIIMX HAYYHBIX TPUHIIUIIAX XUMUYECKOTO TPOU3BOJICTBA (HA MPUMEPE MTPOU3BOJICTBA
MeTaHoJIa, epepaboTKu HEPTH);

c(OpPMUPOBAHHOCTh  YMEHHIL: BBISIBIIATH ~ XapaKTE€pHblE  NPHU3HAKH  TOHSATHIA,
YCTaHaBIUBATb UX B3aUMOCBA3b, HCIIOJIIB30BAaTh COOTBETCTBYIOLIUE IIOHATUA IPU OIUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCANHEHUN;



c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTABJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YEeCKHX BELIECTB;

COCTABJIATh YPABHCHHA XUMHUYCCKHX peaKuHﬁ " PaCKpbIBATb UX CYINHOCTbL: OKUCIIUTCIIbHO-
BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ MMOCPCACTBOM COCTABJICHHA DJICKTPOHHOI'O Oaymanca 3TUxX peaKuHﬁ,
peaKHI/Iﬁ HOHHOI'0 0OMeHa HYTCM COCTaBJICHUS UX ITOJIHBIX U COKpaH_[éHHBIX HMOHHBIX ypaBHeHHﬁ;

H3TrOoTaBJIMBATb MOACIM  MOJICKYJT OPraHMYCCKHUX BCHICCTB I HWIUIIOCTpAllUU  HUX
XUMHYECCKOI'0 1 IPOCTPAHCTBEHHOI'O CTPOCHUS

c(OpMUPOBAHHOCTh YMEHHI: YCTaHABINBATh MPUHAIJICKHOCTh U3yUCHHBIX OPraHUYECKUX
BEIIECTB 0 UX COCTaBY U CTPOCHUIO K OMpPENeIEHHOMY KIacCy/Tpynie COeIUHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucreMarndeckor HoMmeHkIaType (IUPAC) u nmpuBoauTh TpUBUATIbHBIC HAa3BAaHUS
JUTSL OTJICBHBIX MIPEICTaBUTENICH OPraHUYeCKUX BEIECTB (ITUIICH, alleTUIIEH, TOIYOJ, IIMIEPUH,
STUJICHIJIUKOJb, PeHo, (popmanpaerun, aeraibaerui, aeToH, MypaBbuHasl KUCI0Ta, YKCYCHAs
KHCJIOTA, CTEapUHOBAs, OJEWHOBAas, MaJbMUTUHOBAS KHUCJIOTHI, TJIMIHMH, ajlaHWH, MajbTO03a,
bpykTO3a, aHUIINH, TUBUHUI, U30IIPEH, XJIOPOIIPEH, CTUPOI U APYTUe);

Cq)OpMHpOBaHHOCTB YMCHHSA ONPCACIIAAITE BUI XUMHUYECKOM CBSI3U B OpraHU4YCCKHUX
COCAUMHCHUAX (KOBaJICHTHaﬂ M MOHHAaA CBA3b, G- U M-CBA3b, BOAOPOJHAA CB$[3I));

c(OpPMUPOBAHHOCTh YMEHHS IPUMEHSATh MOJIOKEHUSI TEOPHUH CTPOCHHS OPTaHHMYECKUX
BemectB A. M. BytnepoBa st 0ObsCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (usnueckue Hu
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJHECHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CJIOXHBIX 3(UPOB, XKUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOJ0OB (MOHO-, TU- U TIOJIHCAXapUa0B),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO0 CBS3b MEXAY HHUMU YpPaBHEHHSIMH COOTBETCTBYIOIIHX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

C(i)OpMI/IpOBaHHOCTB YMCHHUSA NNOATBCPIKAATH Ha KOHKPCTHBIX IIpUMEpPaAX  XapaKTep
3aBUCHMOCTH pCaKHI/IOHHOﬁ CIIOCOOHOCTU OpPraHu4€CKux COCIUHCHHUIN OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBS3U (G' n TE'CBSBI/I), B3aUMHOT'O BJIUSSHUS aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO  CHIPHS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM M MPAKTUYECKOE NPUMEHEHHUE
IPOJYKTOB NEpepaboTKH;

c(hOpMUPOBAHHOCTD BJIAJICHUS] CHUCTEMOW 3HAHHM O €CTECTBEHHO-HAYyYHBIX METOaX
MO3HAHUS — HaONIOICHWH, W3MEPEHUH, MOJCIHPOBAHUH, OHKCIEPUMEHTE (pealbHOM |
MBICJICHHOM) ¥ YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(OPMUPOBAHHOCTh ~ YMEHHUS  TNPUMEHSITH OCHOBHBIE  OMEpalliil  MBICIUTEIbHON
JEATeTLHOCTH — aHaJU3 W CHHTE3, CpPaBHEHHE, 00O0OIEHWEe, CHUCTEMATH3aIMIO, BBISIBICHHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€W — /JI U3yUYEHUsI CBOMCTB BEILIECTB U XUMUUYECKUX PEaKIINii;



C(I)OpMI/IpOBaHHOCTB yMeHPIfII BBISIBIISITH B3aMMOCBSI3h XUMHUYECKUX 3HAHUIN C TOHATUSIMU U
MNpEACTABICHUAMU APYTUX CCTCCTBCHHO-HAYYHBIX MPEAMETOB  JJIA 0osiee  0CO3HAHHOTO
MNOHUMAaHHA CYHIHOCTH MATCpUaJIbHOrO C€AMHCTBA MHpPA, UCIIOJIB30BATh CUCTCMHLIC 3HAHHA 110
OpFaHquCKOﬁ XUMHWHU AJIA 00BACHEHUS U IMIPOrHO3UPOBAHUA HBHGHHﬁ, HMCEIOINX €CTECTBECHHO-

Hay4HYIO [IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHI: IPOBOJAUTH PACYEThl MO XUMHUYECKUM (QOpMylaM H
YPaBHEHMSIM XUMHUYECKUX pEeaKLUil C HMCIOJIb30BaHMEM (PU3MUECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIbI BELIECTBA 110 W3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AaHAIM3UPOBATh U OIICHUBATH C TIO3MIIHIMA
9KOJIOTHYECKON Oe30MacHOCTH IMOCHEACTBUS OBITOBOM U IMPOU3BOJCTBEHHOW JAESITEIIbHOCTH
YeJIoBEeKa, CBS3aHHOM C MepepaOdOTKOM BEIECTB, MCIOJIb30BAaTh MOJYYCHHbIC 3HAHUSA MJIA
HNPUHITUS TPAMOTHBIX PEIICHUN IPOOJIeM B CUTYalUsIX, CBI3aHHBIX C XMMHUEIH;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITEJIbHO IUIAHUPOBATH U MPOBOJAUTH XUMHUYECKHI
9KCIIEPUMEHT (MOJIy4eHUE U U3yUYeHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE PEaKIIUn
YTJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB U KACIOPOACOAEPKAIIUX OPraHUYECKUX BEUIECTB, PEILICHUE
SKCIIEPUMEHTANBHBIX 33/1a4 [0 PACTIO3HABAHUIO OPTAaHMYECKUX BEIIECTB) C COOIIOICHUEM MTPABHII
Oe3omacHOro oOpaleHus ¢ BEIEeCTBaMU M JTAOOpaTOPHBIM 000pyIOBaHUEM, (POPMYIHPOBATH
HeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

cOONIIO/IaTh TMpaBHMJIAa SKOJOTUYECKH LEIecO00pa3HOro MOBEIACHHUS B OBITY M TPYHAOBOM
JEATEIIFHOCTH B IIETSIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKAIOIIEH HPUPOTHON Cpeabl |
JOCTH>KEHUS €€ YCTOMYMBOTO pa3BUTHS;

OCO3HABaTh OINACHOCTb TOKCHYECKOI'O JECWCTBUSI HAa KUBBIC OPraHU3MBbI ONPEIEIIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

AHAJIN3UPOBATH HGHGCOO6pa3HOCTB MMPUMCHCHUA OpPraHun4€CKux BCIIICCTB B
MMPOMBIINIJICHHOCTH U B 6I>ITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-TIOJIb3a;

c(OPMHPOBAHHOCTh YMEHUH: OCYLIECTBIATh 1IE€JICHANPABICHHbBIM TMOMCK XUMHYECKOM
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uMH(popmanuu, HWHTepHeT u JApyrue), KpUTHYECKU aHATU3UPOBATh XMMHUUYECKYIO
uH(popMarLnio, nepepadbaTbiBaTh €€ M UCIIOJIB30BATh B COOTBETCTBUM C IOCTAaBJICHHON yuyeOHOM
3ajauen



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3neinoB U TEM IPOrpaMmbl KomnuecTBo yacos OnextponHbie (TU(POBLIC)
n/m Bcero| KontponbHbie [IpakTryecKue obpasosatenbHbIe PeCypehl
paboThl paboThl
|Pa3ne.11 1. Teopernveckre 0CHOBbI OPraHHYeCKOi XHMHH ‘
1.1 |IIpeamer opranuueckoi xumuu. Teopus cTpoeHus 10
opranuyeckux coenunenuiit A. M. bytieposa
|I/ITOro 0 pasaeny H 10 H ‘
|Pa311e.11 2. Yri1eBoa0poOabI ‘
|2.l HHpeHGHBHHe YTIE€BOAOPOAbl — AJKAHBI, ITUKIIOAJIKAHBI H 9 H H H ‘
|2.2 HHenpeneanHe YIJIEBOAOPOABI: aJIKEHBI, AJIKAAUEHBI, ATKUHBI H 18 H H 1 H ‘
|2.3 HApOMaTquCKHe yIJ1€BOJOPO/IbI (ApEHDI) H 10 H H H ‘
|2.4 HHpI/IpOI{HHe UCTOYHUKH YTIJIEBOIOPOJIOB U UX NEpepaboTKa H 4 H H H ‘
|2.5 HFaJIoreanOI/BBo;[HHe YII€BOJOPOIOB H 5 H 1 H H ‘
|I/ITOro 0 pa3feny H 46 H ‘
|Pa3)1e.11 3. Kucjopojacoaep:xamue opraHu4eckne coeJuHeHust ‘
|3.1 HCHI/IpTI)I. ®denon H 15 H H H ‘
3.2 ||KapOoHWMIbHBIE COCTMHEHUS: allbJACTHIBI U KETOHBI. 26
Kap6onoBsie kucnotsl. Croxubie 2Qupbl. Kups

|3.3 HaneBOI[H H 12 H 1 H H ‘
|I/IT0ro 0 pas3zeiy H 53 H ’
|Pa311e.11 4. Azorcoaep:kaliue opranHm4yecKkne coeJuHEeHUs ‘
|4.1 HAMI/IHBI. AmuHoOKuCHOTHL. benku H 17 H 1 H 2 H ‘
|I/IToro 0 pa3jeny H 17 H ‘
|Pa3zle.11 5. BbICOKOMOJIEKYJISIPHbIE COCAUHCHUSA ’
|5.1 HBHCOKOMoneKmepHLIe COECIMHEHUS H 10 H H 1 H ’




Ne HanmenoBanue pa3zneinoB U TeEM IPOrpaMmbl ‘ KommuecTtBo yacos OnextponHble (TU(POBLIC)
n/m Beero|| KoHTposbHbIe [TpakTHuecKue obpazoBaTenbHbIE PeCypChI
paboThl paboThl
|I/IToro o pazjaeiy H 10 H ‘
|OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 136 | 3 | 6 | |

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC (4 YACA B HEJEJIIO)

Ne Tewma ypoxka ‘ KonuuecTBo 4acos ‘ Hata DJEeKTPOHHbIE IU(PPOBLIE
n/n Beero| Kontponsmste || Ipaxtuueckne || H3Y4CHIA 00pazoBaTebHbIE PeCypChl
paboThI paboTEI
1 |[Ipenmer u 3HaUYEHUE OPraHUYECKON XUMUH, TIPEICTABICHUE O 1
MHOT000Pa3uu OPTaHUICCKUX COCTMHEHUIN
2 || DreKTpOHHOE CTPOEHHE aToMa yriiepo/ia (OCHOBHOE M BO30YKIEHHOE 1
cocTosinus ). BajieHTHBIE BO3MOYKHOCTH aToMa yriiepojaa
3 |XuMuueckas CBSI3b B OPraHUYECKUX COCTUHEHUSX. MeXaHU3MBI 1
00pa30BaHMs KOBAJIEHTHOMW CBSA3H, CIIOCOOBI pa3phbiBa CBsI3eH
|4 HTCOpI/IH CTPOEHMsI OpraHndeckux coenquHenuit A. M. byrneposa H 1 H H H H
S ||Bumbl H30MEpUH: CTPYKTYPHAs, IPOCTPAHCTBEHHAS. DICKTPOHHBIC 1
3¢ (}eKTh B MOJIEKYNIaX OPraHUYeCKUX COeTMHEHUN
6 |[IpencraBieHue 0 KIaCCU(PUKAIIMUA U CUCTEMAaTHYECKass HOMEHKJIaTypa 1
(IUPAC) oprannueckux BEIIECTB
|7 HKnaCCH(pI/IKaumI peakuuii B OpraHM4eCcKou XUMUN H 1 H H H H ‘
|8 HCI/ICTeMaTI/ISaIII/IH 1 00001IeHE 3HAHNUI 10 TEME H 1 H H H H ‘
|9 HCHCTeMaTmaumI 1 0000IIIeHIe 3HAHUI IO TeMe H 1 H H H H ‘
|10 HCHCTeMaTI/BaumI 1 0000IIIeHIE 3HAHU 10 TEME H 1 H H H H ‘
11 ||AnkaHbl: TOMOJIOTHYECKHI PsiJl, 00mas popMysia, HOMEHKIATYpa U 1
W30MEPUS, FJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
|12 H(DI/BI/I%CKHe Y XUMHYECKHE CBOMCTBA aJIKaHOB H 1 H H H H ‘




No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(DPOBHIE
/11 Beero| Konrponbmsie || Ipaxtuueckue || H3Y9CHIA 00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI
13 |Haxoxnenue ankaHoB B pupoje. CriocoObl MoxyueHHs U IPUMEHEHUE 1
AJIKaHOB
14 |[{uknoankanel: o0mas GopMyiia, HOMEHKIATYPa U H30MEPHS, 1
0COOEHHOCTH CTPOCHHS U XUMHUYECKUX CBOMCTB, CITOCOOBI ITOJTyUCHHS U
MPUMEHCHHE
15 ||Pemenue pacu€THBIX 3a/a4 Ha OMPEICICHUE MOJICKYIISIPHON (HOPMYITbI 1
OPraHUYeCcKOro BEIIeCTBA M0 MACCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB.
16 ||Perenue pacu€THBIX 3a/a4 Ha OMPEICICHUE MOJICKYIIIPHON (HOPMYITbI 1
OPraHUYEeCKOro BEIIeCTBa M0 MACCOBBIM JIOJISIM aTOMOB AJIEMEHTOB,
BXO/ISIIIIUX B €r0 COCTaB.
17 |[PemieHue pacyéTHBIX 334 Ha ONPEEICHUE MOJICKYISIPHON (POPMYJIbI 1
OPTraHUYECKOTro BEIIECTBA M0 MACCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB.
|18 HCI/ICTeMaTI/BauH;I H 0000I1IeHIE 3HAHU 10 TEME H 1 H H H H
|19 HCI/ICTeMaTI/BauH;I H 0000I1IeHIE 3HAHU 10 TEME H 1 H H H H
20 ||AnKeHBI: TOMOJIOTHUYECKH psijl, 001mas opmyia, HOMEHKIIATypa, 1
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpOeHUE MOJIeKyil. CTpyKTypHast U
IIUC-TPAHC-U30MEPHS AIKCHOB
|21 Hdmsuqecm/le Y XUMHUYECKHE CBOMCTBA aNkeHOB. [IpaBmiio MapkoBHHUKOBA H 1 H H H H
|22 HCHOCO6BI MOJIYYEHHS U IPUMEHEHHUE aKCHOB H 1 H H H H
23 |TIpaxTtrueckas padota Ne 1 mo teme "TloydeHne 3TUIEHA ¥ H3YYEHHUE 1 1
€ro CBOMCTB"
24 |PemieHre pacuETHBIX 3a/1a4 Ha ONPEIEICHHE MOJICKYISIPHON (HOPMYJIBI 1
OpPraHUYeCKOro BEUIeCTBA




No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(DPOBHIE
/I Beero| Konrponbmsie || Ipaxtuueckue || H3Y9CHIA 00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI

25 || AnkagueHsl: CONpsHKEHHBIC, H30JIMPOBAaHHBIC, KYMYJIMPOBAHHBIC. 1

OCO0EHHOCTH JIEKTPOHHOTO CTPOCHHUSI
|26 HXHMquCKHe CBOMCTBA COMNPSKEHHBIX JTUCHOB H 1 H H H H ‘
|27 HCHOCO6H MOJTYYCHHS U IPUMEHEHUE AJIKAIMCHOB H 1 H H H H ‘
28 ||AKMHBI: TOMOJIOTHYCSCKH psijl, 001mas popmysia, HOMEHKIATypa, 1

AIIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, (pU3HUECKUe

CBOICTBA
|29 HXI/IMquCKHe CBOWCTBA aJIKHHOB H 1 H H H H |
|30 HKaquTBeHHHe pEaKInU Ha TPOMHYIO CBA3b H 1 H H H H |
|31 HCnoco6H MOJIYYCHHS U IPUMEHEHUE AIKMHOB H 1 H H H H ‘
|32 HPCI_HGHI/IG 3a71a4: pacu€Thl M0 YPABHCHUIO XUMHUYECCKOM PeaKIIUH H 1 H H H H ’
|33 HPemeHHe 3aj1a4: pacu€Thl M0 YPAaBHEHUIO XUMHUYCCKON PeaKIUK H 1 H H H H ’
|34 HPemeHHe 3aj1a4: pacuyEThl M0 YPAaBHEHUIO XUMHUYCCKON PEaKIUK H 1 H H H H |
|35 HCHCTeMaTmauI/IsI 1 0000IIEHUE 3HAHUH 110 TEME H 1 H H H H |
|36 HCI/ICTeMaTI/BauH;I H 0000I1IeHIE 3HAHUI 110 TEME H 1 H H H H |
|37 HCI/ICTeMaTI/BauH;I H 0000I1IeHIE 3HAHU 10 TEME H 1 H H H H ‘
38 ||ApeHbI: TOMOJIOTUYECKHI PsiJl, 001mas popmyiia, HOMEHKIIATYpA. 1

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI O€H30J1a U

TOJIyoJIa, UX (PU3UUECKUE CBOIMCTBA
|39 HXHMquCKI/Ie CBOWCTBA apEHOB: PEAKIINU 3aMEIIICHHS H 1 H H H H ’
40 | XuMudeckre CBOWCTBA apPCHOB: PEAKIIUU MPUCOCAUHEHHS, OKHCICHHE 1

TOMOJIOTOB O€H3071a
|41 HOCO6CHHOCTI/I XMMHUYECKHX CBOMCTB CTUpPOJIA H 1 H H H H ’
42 |[PemieHre pacyETHBIX 3a/1a4 Ha OMPECIICHHE MOJIEKYIIPHON (POPMYIIBI 1

OpPraHUYeCKOro BEUIeCTBA




No Tema ypoka ‘ KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(DPOBHIE
/I Beero| Konrponbmsie || Ipaxtuueckue || H3Y9CHIA 00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI

43 |[PemieHrie pacyETHBIX 3a/1a4 Ha OIPECIICHUE MOJICKYIIIPHON (POPMYJIBI 1

OpPTraHUYeCKOTO BEUIeCTBa
|44 HCnoco6H MOJIyYCHUS U TIPUMEHEHUE apEHOB H 1 H H H H
|45 HFeHeTquCKa;[ CBSI3b MEXK/y Pa3IUYHBIMU KJIACCaMH YTIIEBOJOPOIOB H 1 H H H H
46 |PacuéThl 0 ypaBHEHUSIM XUMHUECKHUX peaknuii. Cucremarusamus u 1

000011IeHHE 3HAHUHA I10 TEME
47 |[Pacy€Thl M0 YpaBHEHUSIM XUMHUYECKUX peakiuii. CuctemMaru3aius u 1

00001IeHne 3HAHUH TI0 TEMe
|48 HHpHpoILHHﬁ ra3. [lomyrHbie HETSIHBIE Ta3bI H 1 H H H H
|49 HKaMeHHHﬁ yroJib M MIPOAYKTHI €ro NepepadoTKu H 1 H H H H
50 ||Hedth u ciocoObl €€ nmepepaboTku. [IpumMeHeH#e TPOIyKTOB 1

nepepadboTku HedhTH
|51 HFeHeTI/IquKaﬂ CBSI3b MEX/y Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB H 1 H H H H
52 | ["aimoreHOnpOU3BOIHBIE YTIEBOIOPOIOB: JIEKTPOHHOE CTPOCHUE; 1

peaKIy 3aMeIIeHNs raloreHa
53 ||deficTBue mIen0Ye Ha TalOreHIPON3BOIHbIE. B3aumoeicTBue 1

JUTAJIOTEHAIKAHOB C MAarHUEM U ITTHKOM
54 | Cucremarusamus n 0Go6uienne 3Hanmii mo pasaeny "Vrmesomopoms” || 1 | I [ I
|55 HCHCTeMaTmauI/IsI 1 0000111eHe 3HAaHUH TI0 pa3aeny "YTrieBoaopoas" H H H H H
|56 HKOHTpoanasI pabota o Teme "YriaeBoxopoas"” H 1 H 1 H H H
57 |[IpenenbHBIE OHOATOMHBIE CITUPTHI: TOMOJIOTHYECKUHN Psijl, 00IIast 1

dbopmya, CTpOCHHE MOJIEKYII, H30MEpHsI, HOMEHKJIATypa,

kinaccudukanus, pusnueckue cBoicTBa
|58 HXI/IMquCKHe CBOWCTBA MPEIEIbHBIX OJHOATOMHBIX CITUPTOB H 1 H H H H
|59 HCnoco6H MOJTyYCHHUS U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB H 1 H H H H




No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(DPOBHIE
/I Beero| Konrponbmsie || Ipaxtuueckue || H3Y9CHIA 00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI

60 |[IpocThie 3¢upbl: HOMEHKIIATYpA U U30MEpHsi, 0COOEHHOCTH pu3ndeckux | 1

Y XUMHUYECKUX CBOMCTB
61 |MHOroatoMHbIE CIIUPTHI: ITHICHIIIMKOIb U TIUIEPHH, UX (U3nIecKue U 1

XMMHYECKHUE CBOMCTBA
|62 HCnoco6H MOJTyYCHHUSI U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB H 1 H H H H
63 || ®enoma: cTpoeHHEe MOJIEKYIIbI, (GH3HUECKHE CBOMCTBA. TOKCHYHOCTh 1

¢denona
|64 HXHMquCKHe cBolcTBa peHoIa H 1 H H H H
|65 HCnoco6H MOJIy4YCHHUS U PUMEHEHUe (peHoa H 1 H H H H
66 |[Ipaktrueckas padbota Ne 2. Perienue sKCriepMMEHTAIBHBIX 33/1a4 110 1 1

teme "CrupThl U peHoNbI"
|67 HCHCTeMaTmauI/IsI 1 0000IIEHUE 3HAHUH 110 TEME H 1 H H H H
|68 HCI/ICTeMaTmauI/I;I 1 0000IIeHHe 3HAHUI TT0 TeMe H H H H H
69 ||Anbaeruibl ¥ KETOHBI: DIIEKTPOHHOE CTPOCHUE KapOOHMIIBHOW TPYIIIIHI; 1

TOMOJIOTHYECKHUE PSJIbI, 00Mmas popMysia, H30MEepHs 1 HOMEHKIIATypa
|70 HAJ‘ILZ[GFI/IJILI Y KETOHBI: (PU3NYCCKUE CBOWCTBA; PEAKITUH MPUCOCTUHCHUS H 1 H H H H
|71 HPCaKI_II/II/I OKHCJICHUS U KAUECTBEHHBIE PEaKIIUU aJIbJIETHI0B U KETOHOB H 1 H H H H
|72 HCHOCOGH MOJTYYEHUS aJIbJIETHIOB U KETOHOB H 1 H H H H
73 ||OmMHOOCHOBHBIE TIpeIeIbHBIE KAPOOHOBBIE KHCIOThI, 0COOCHHOCTH 1

CTPOCHHS KX MOJICKYJT
74 |M30Mepusi 1 HOMEHKIIATypa KapOOHOBBIX KUCIIOT, MX (PHU3UUECKUE 1

CBOICTBA
|75 HXHMquCKI/Ie CBOICTBa MpeAeTbHBIX OJJHOOCHOBHBIX KApOOHOBBIX KUCIIOT H 1 H H H H
76 ||OcoOEeHHOCTH CBOMCTB MypaBbHHOMN KUCIOTHI. MHOTrOoOpasue 1

KapOOHOBBIX KHUCIOT




No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(DPOBHIE
/I Beero| Konrponbmsie || Ipaxtuueckue || H3Y9CHIA 00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI

77 ||OcoOeHHOCTH CBOMCTB: HEMIPEACIbHBIX H APOMAaTHYECKUX KaPOOHOBBIX, 1

IUKapOOHOBBIX, THIPOKCHUKAPOOHOBBIX KUCIOT. [IpencraBuTeny BhICIINX

KapOOHOBBIX KHCIIOT
|78 HHOH;{TI/Ie 0 MIPOM3BOIHBIX KApOOHOBBIX KUCIOT H 1 H H H H
|79 HCnoco6m NOJTYYEHHS U IPUMEHEHUE KapOOHOBBIX KHCIOT H 1 H H H H
80 ||CrioxHbIe 2(HPBI: TOMOJIOTHYECKUI psifl, 001Iast popmyiia, H30MepHs U 1

HOMECHKJIaTypa
|81 ‘ dusnuecKue U XUMUIECKHE CBONCTBA A(UPOB H 1 H H H H
82 |[PerieHue pacu€THBIX 3a/a4: 10 YPABHCHHIO XUMUYECKOM peakiiny, Ha 1

OIpeICTICHUE MOJICKYIIIPHO# (POPMYIIbI OPraHMUYECKOTO BEIIECTBA
83 ||Pemenue pacu€THBIX 3aJa4: 10 YPAaBHCHUIO XUMUYECKOW PEaKIiu, Ha 1

OIpeieJICHue MOJIEKYISIPHOI (hOPMYIIBI OPraHMYECKOTO BEIIECTBA
84 | Pemenne pacu€THBIX 3aJa4: 10 YPaBHEHUIO XMMUYECKOW peaKiuy, Ha 1

OIpeIeJICHUE MOJICKYIIIPHO# (hOPMYIIbI OPraHHUYECKOTO BEIIECTBA
85 |[IpakTrueckas padota Ne 3. Pemenue sKcriepuMeHTaNbHBIX 337a4 110 1 1

teMe "KapO6oHoBbie kucnoThl. CoxHbIE 23PUpPHI"
|86 ‘)I(Hpm: cTpoeHue, GU3NIecKre U XUMHUUECKUE CBOICTBA (THAPOITHN3) H 1 H H H H
87 ||OcoOeHHOCTH CBOMCTB KHUPOB, COACPIKAIIUX OCTATKU HETIPEACTbHBIX 1

KHPHBIX KHCIOT. JKUpHI B Ipupoe
88 |MbL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, HX MOIOIIEE JICHCTBHE. 1

[TonsTre o cuaTeTHYEeCKUX Motomux cpenactBax (CMC)
89 | ['eneTnyeckas CBSA3b YrIEBOAOPOIOB U KUCIOPOACOAEPIKAIINX 1

OpPraHUYECKUX BEIIECTB
|90 HPacqéTm M0 YPaBHEHHUSM XHUMHUYECKUX PEaKITHi H 1 H H H H
|91 HPacqéTH [0 YPAaBHEHUSIM XUMUYECKHX PEaKIUii H 1 H H H H
|92 HCHCTeMaTI/BaumI H 0000IIIeHIE 3HAHU 10 TEME H 1 H H H H




No Tema ypoka ‘ KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(DPOBHIE
/I Beero| Konrponbmsie || Ipaxtuueckue || H3Y9CHIA 00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI

93 ||OGimas xapakTeprCTHKA YTIIEBOIOB M Kiaccu(UKaIus yrieBoaos (MoHo-,| 1

JM- ¥ TIOJICaXapUIbl)
|94 HMOHocaxasz[H: bu3ryYecKre CBOMCTBA M HAXOXKICHHUE B IPUPOJIEC H 1 H H H H
|95 HHpI/IMeHeHI/Ie TIIIOKO3bI, €€ 3HAYCHNE B )KU3HECSITEIPHOCTH OPraHu3Ma H 1 H H H H
96 ||/Iucaxapuipl: caxapo3a, MaJIbTO3a U JlakTo3a. HaxoxxaeHue B mpupoe u 1

NPUMCHEHHE JAUCaxapuIoB
97 |[Tonucaxapuabl: CTPOCHHUE MAKPOMOJIEKYJI, (PU3UUECKHE U XUMUYIECCKHUE 1

CBOMCTBA, IPUMEHEHUE
|98 HHOH}ITI/IC 00 MCKYCCTBEHHBIX BOJOKHAX H 1 H H H H
99 ||PermreHue pacueTHBIX 3324 Ha ONPEJICICHHE J0JIM BbIX0/1a MPOAYKTA 1

PEaKIUK OT TEOPETHYCCKHA BO3MOXKHOTO
100 |[Pemienne pacyeTHBIX 3334 Ha OTPEJIeNICHHE IO BBIXO/1a MPOIYKTa 1

pPEaKuy OT TEOPETHYECKH BOSMOKHOTO
|101 HCHCTeMaTmauI/IsI 1 00001IeHIe 3HAHUH 10 pa3/Iery H 1 H H H H
102 || KouTponsHast pabota o Teme "Kucaopoacoaepskaiiye opraHnaeckue 1 1

COEUHEHUS "
103 || AMuHBI: KTaccuuKanys, CTpoeHnEe MOJIEKYI, o01mas Gopmyonia, 1

U30MepUs, HOMEHKIIATypa ¥ (PU3NYecKue CBOWCTBA
|104 HXI/IMI/I‘IGCKI/IC CBOMCTBA amu(paTUIECKIX aMUHOB H 1 H H H H
105 ||AHMNMH: cTpOCHUE aHIITIMHA, OCOOCHHOCTH XUMHYECKUX CBOWCTB 1

aHWJIMHA
|105 HCn0c06m MOJIyYCHHS U IPUMEHEHUE ann(aTHISCKUX aMHHOB H 1 H H H H
107 || AMMHOKHCIIOTBI: HOMEHKIIATypa U U30Mepus, (GPU3NIECKIE CBONCTBA. 1

OtaenbHbBIC MPEACTABUTENN 0-aMUHOKHCIIOT
108 | XuMuueckue CBOMCTBA aMUHOKHCIIOT, HX OMOJOTHYECKOE 3HAUEHNE 1

aMuHOKHCIIOT. CHHTE3 M THPOJIHN3 MENTHI0B




No Tema ypoka ‘ KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(DPOBHIE
/I Beero| Konrponbmsie || Ipaxtuueckue || H3Y9CHIA 00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI

|109 HBenKH KaK MPUPOJIHBIE TTOJIMMEPHL; CTPYKTYPHI OEIKOB “ 1 H H “ H |
|110 HXI/IMI/IquKHe CBOWCTBa OEJIKOB “ 1 H H “ H |
111 ||A3oTcoaepkaliye reTeponuKInIecKue coeqnHeHns. HyKkiienHoBbIe 1

KHCJIOTBI: COCTaB, CTPOCHUE M OMOJIOTHYECKasi POJIb
112 | [TpakTuueckas padota Ne 4. PenieHue sKCriepuMEHTaIbHBIX 337124 110 1 1

Teme "A3oTcoaepKaliue OpraHM4eckKue CoeTMHeHus"
113 | [TpakTrueckas padota Ne 5. PerieHue sKCriepuMEHTAIbHBIX 337124 110 1 1

Teme "PacriozHaBaHuEe OpraHUYEeCKUX COeTMHEHUN"
|114 HPCI_HGHI/IG 3a]]a4 Ha HAXOXKJICHUE MOJICKYJISIPHOU (hopMyJTbl BelecTBa H 1 H H H H |
|115 HPCI_HGHI/IG 3aj]1a4 Ha HAXOXKJICHUE MOJICKYJISIpHOM (hOPMYJIbI BEIIECTBA H 1 H H H H ‘
|116 HPCI_HGHI/IG 3aj]1a4 Ha HAXOXKJCHUE MOJICKYJISIpHOU (hOpMYJIbl BEIIECTBA H 1 H H H H ’
|117 HPemeHHe 3aj1a4 Ha HaXOXKACHUE MOJICKYJIIPHOM (hOPMYJIBI BEIleCTBa H 1 H H H H ’
|118 HO606IH€HI/I€ o TeMe "A30TcoepKaIiue OpraHndeckre CoeAMHEeHUs " H 1 H H H H |
119 |[KonTponbHas paboTa 1o Teme "A30TcoaepKaiiue OpraHuIecKue 1 1

COEUHEHUS"
120 ||OcHOBHBIC TIOHSTHS XUMHU BBICOKOMOJICKYJISIPHBIX COSAUMHCHUH 1 1

METOJIbI KX CHHTE3a —IIOJIMMEPU3AIINs U TTOJIMKOH ICHCAIIUS
|121 HHJ‘IaCTMaCCH. YTunuzanus u nepepaboTka IiacTuKa H 1 H H H H ‘
|122 H3J1aCTOMepLI: HaTypaJbHbII CHHTETHYECKHE KayuyyKku. Pe3una H 1 H H H H ‘
123 | BosiokHa: HaTypaJlbHbIC, UCKYCCTBEHHbBIE, CHHTETHYeCKHUE. [lonmumepsl 1

CTEIUATBHOTO Ha3HAYCHUS
124 | [TpakTrueckas padora Ne 6. Penienue sKcriepuMeHTaNbHBIX 337124 110 1 1

TeMe "Pacrio3zHaBaHuE IIACTMACC U BOJIOKOH"
125 ||O6001eHre 1 cucTeMaTU3alMs U3y9eHHOr0 MaTepraia mo TeMe 1

"BBICOKOMOIEKYJISIPHBIE COETUHEHUS "




No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(DPOBHIE
/I Beero| Konrponbmsie || Ipaxtuueckue || H3Y9CHIA 00Opa3oBaTebHBIC PECYPCHI
paboThI paboThI
126 ||O6o01meHre 1 cucTeMaTu3alys U3y4eHHOro MaTepraia o TeMe 1
"BricokoMoOIeKyIapHbIE COeTUHEHUS"
127 ||O6001eHre 1 cUCTEMaTH3alMs H3yYeHHOr0 MaTeprasa Mo TeMe 1
"BbICOKOMOIEKYJISIpPHBIE COETUHEHUS"
|128 HPemeHI/Ie 3a/1a4 Ha HaXO0XJIEHHUE MOJIEKYIIPHON (hOpPMYIIbI BElIeCcTBa H 1 H H H H ‘
|129 HPemeHI/Ie 3aJla4 Ha HaXO0XJIEHHUE MOJIEKYJIAPHOM (popMyJIbl BelecTBa H 1 H H H H ‘
|130 HPemeHI/Ie 3aJ1a4 Ha HaXO0XKJIEHHUE MOJIEKYIIPHON (DOpPMYIIbI BElIeCcTBa H 1 H H H H ‘
|131 HO606III€HI/I€ 0 Kypcy OpraHuydeckoi xumuu. Perienue 3anaq H 1 H H H H ‘
132 ||O600mIeHrE 10 KypCy OpraHuuecKol Xumun. Pemenue 3a1aq 1
133 ||O600mIeHrE O KypCy OpraHHYecKol XUuMuH. Perenue 3amaq 1
134 ||O600menye o Kypcy opranuueckoil xumun. Pemenne 3aqaq 1
135 ||O6006meH e Mo KypCy OpraHUYecKON XUMUH. [ 'eHeTHYecKast CBS3b 1
KJIACCOB OPraHMYECKHUX BEIIECTB
136 ||O6006IEeH e 0 KypCy OpraHUYeCKOH XUMUH. [ eHeTHYecKasl CBS3b 1
KJIACCOB OPraHMYECKHUX BELIECTB
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 136 | 3 [ 6 [

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

» Xumusi, 10 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A., AkunonepHoe o6mectBo «M3narensctBo «lIpocBemenue»



METOJUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1. 'abpuensu O.C, Xumus. 10 ki.:mpodribHbI ypoBeHb - M.: IIpoda. 2022

2. Xumus. 10 ki1.; KontponbsHbie 1 ipoBepounble paboTel K yueoHuky O.C. ['abpuensna «Xumus. 10» / O.C. I'abpuensn, I1.H. bepe3kun, A.A.
VYmakosa u ap. - M.: Ipoda.2020

3. I'a6puensn O.C, Bockoboitnukosa H.IT. Xumus B tecrax, 3amavax, ynpaxsnenusax. 10 ki. - M.: Ipoga.2023

4. BonoBuu I1., BpoBko M. I'oToBuMcs k 3k3aMeny no xumuu. M.: Alipuc-nipecc, 2016.

5. Xumus. EI'D — 2022.TemaTnueckue TecThl. ba3oBbIil U MOBBIIIEHHBIN YPOBEHB: ydeOHO-MeToquueckoe nocooue / mox pen.B.H. Jloponbkuna. —
Pocros v/]1: Jleruon, 2023.

6. Xumus. EI'D — 2023 .M., [Ipocsewmenue, 2023.

7. Kogudukatop 31eMeHTOB coiepKaHus U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB 00111€00pa30BaTENbHBIX YUPEIKICHHUH ISl €IMHOTO
rocyAaapcTBeHHOro 3k3ameHa 2023 rojia mo XUMHH.

8. CrenuukaTop 1€MEHTOB COJIepKaHus M TPeOOBaHUH K YPOBHIO MOJTOTOBKU BBITYCKHUKOB 00111€00pa30BaTeNbHbBIX YUPEKICHHUH ISl €TMHOTO

rocyaapcTBeHHOro 3k3ameHna 2020 roma no Xumum.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.mon.gov.ru MunuctepcTBo 00pa3oBaHUs U HAYKU

http://www.fipi.ru Iloptan ®UIIN — OenepanbHblil HHCTUTYT NEAATOTHYECKUX U3MEPEHUI



http://www.ege.edu.ru [loptan EI'D (undopmanmonnoit noxnepxku EID)
http://www.probaege.edu.ru I[Topran Equnsiii sx3amen

http://edu.ru/index.php ®enepanbubiii mopran «Poccuiickoe 06pa3zoBaHuEe)
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHblii IEHTP TECTUPOBAHHS.

http://www.pedsovet.org Becepoccuiickuii arepuer-Ilencoser.
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