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IHosicHuTe/IbHASA 3aNIUCKA
[Tporpamma pa3paboTaHa Ha OCHOBE:
1. denepallbHOTO TOCYAAPCTBEHHOTO 00Pa30BATEIBLHOTO CTaHAApTa OCHOBHOTO OOIIETo
oOpa3oBanus (yTB. mprukazoMm MuHHCTEpcTBA 00pazoBanus u Hayku PD ot 17 mexabps 2010
r. N 1897 "O6 yrBepxkneHnn ¢eaepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIIBHOTO CTaHIap-
Ta OCHOBHOTO 001ero oopa3zoBanus" C U3BMEHEHUSIMHU U JIONOJHEHUSIMH OT: 29 nexadps 2014
r., 31 nexabps 2015 r.);
2. ®denepalibHOTO MepeyHsl Y4eOHUKOB, PEKOMEHIYEMbIX K HCIIOIb30BAHUIO MPU peau-
3alliM UMEIOIIUX TOCY/IapCTBEHHYIO aKKpEIUTAIII0 00pa30BaTEIbHBIX IPOrPaMM OCHOBHOTO
ofmero, cpeanero obmero odpazoBanus (mpukaz Munobpaayku Ne 253 ot 31 mapra 2014
rojia ¢ U3MEHCHHUSIMH U JIOTIOJTHCHUSIMU );
3. [Tporpammel k muanu YMK B.B. Jlynuna (yrimyOnennsiii yposens), poda, 2017.
4. OcHoBHOW  00pa3oBaTelbHOW  TPOrpaMMbl  OCHOBHOrO  oOmiero oOpas3oBa-
Hust MAQOY «JIunueit Nedy r. Pszanu.
5. Vueonoro mrana MAOY r. Pasanu «JIuneir Ne 4» mis 10 ximaccos Ha 2020 — 2021
yueOHBI TO/I.

[Ipemyiaraemasi mporpaMma M0 XHMHH PACKPBIBACT COJACp)KaHHE OOYYCHHS XUMHHU
yuamuxcs 10 kiaccoB 0011e00pa3oBaTeIbHBIX OpraHU3alnii Ha yrayOaeHHOM ypoBHE. [1po-
rpamMma cocTaBlieHa Ha ocHoBe DyHIaMEHTaIBHOTO spa COJEpyKaHus 001ero oopa3oBaHus,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOW MPOTPaMMBbI CPEIHETO
(momHOTrO) 001Iero 0Opa3oBaHus, MpeACTaBlIeHHBIX B DeaeparbHOM roCyIapcTBEHHOM 00pa-
30BaTEIbHOM CTaHAapTe CpeAHero (MOJHOro) obimiero oOpa3oBaHUs M MPUMEPHON MpOrpam-
MBI IO XMMHUU CPEIHETO0 (IIOJIHOTO) 0011ero 00pa3oBaHus.

Cognepxanrie 0Oy4eHHs PEaTU30BAaHO B yUEOHHKAX XHMHH, BBIMYIICHHBIX H3/1aTEIbCTBOM
«Ipodax:

— Epemun B. B. Xumus. 10 knace. YrimyOnenssiii yposens / B.B. Epemun, H.E. Ky3pmen-
ko, B.W. Tepenun, A.A. llpo3nos, B.B. Jlyauna. — 6-e u3z., nepepad. — M.: JIpoda, 2019. —
446 c.

Hacrosimas nporpamMma peanusyeTt oOIIue 1eiau cpeaHero (moxHoro) oduiero oopas3o-
BaHUs, aBTOPCKHUE MJEH Pa3BHUBAIOLIETO, COBPEMEHHOI'0, HAyYHO 0OOCHOBAaHHOIO Kypca XH-
MUH, BHYTPUIIPEAMETHbIE U MEXIIpeaIMeTHbIe cBs3u. [locobue npenycmarpusaer GopMHUpo-
BaHUE YHUBEPCAIbHBIX Y4€OHBIX JACUCTBUN y4YalIMXCs, TTO3BOJISET OCYIIECTBIATH CUCTEMHO-
JEeSITENIbHOCTHBIN M MPAKTUKO-OPUEHTHUPOBAHHBIN MOIXO/IbI B O0YUYECHUU.

Bxrnag ygebHoro nmpeamera B JOCTHXKEHHE IeNiel cpeaHero (mojHoro) obmiero obpa-
3oBanus. CpenHee (mosnHoe) oOuiee oOpa3oBaHHE — TPEThsl, 3aKIIOYUTENIbHASA CTYNEHb 00-
miero oOpazoBaHwsl.

OnHoM M3 BaXHEWINMX 3a7ad 3TOrO ATala SIBIAETCS MOATOTOBKA Yy4YalllUXCs K OCO-
3HAaHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U MPOQPECCHOHATIBHOTO MyTH. Y4Yaluecs
JOJKHBI HAYYUTHCS CAMOCTOSITENIbHO CTABUTh LIETH U OMPEAETATh MyTH UX JOCTH)KCHUS, HC-
MOJIb30BaTh MPHOOPETEHHBIN B IIIKOJE OMBIT AEATEILHOCTH B peajlbHOW KU3HHU, 32 PAMKaMU
y4eOHOT0 Tporecca.

['maBHBIE 1I€TTH CpeHETO (ITOTHOTO) 00IIeT0 0Opa30BaHMS:

1. ®opmupoBaHUE TETOCTHOTO MPEICTABICHUS O MHPE, OCHOBAaHHOTO Ha MpHOOpe-
TEHHBIX 3HAaHUSIX, YMEHHSX U CII0CO0aX e TeTbHOCTH.



2. Ilpuobperenne omnbiTa pa3HOOOPA3HOM NEATEILHOCTH, OIBITA MMO3HAHUS U CaMOIIO-
3HaHMUSL.

3. IToaroroBKa K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpAa MHAMBHIYaIbHOH 00pa3oBa-
TEJIbHOM WM PO ECCUOHATIBHON TPACKTOPHH.

Ienu n3ydeHust XuMuu B cpeHen (II0JHOM) HIKoJIe

1. ®opMupoBaHrue yMEeHHs BUACTHh U MMOHUMATh LIEHHOCTh 0Opa30BaHUs, 3HAYUMOCTD
XUMHUYECKOTO 3HaHMS JJISl KaXKIOro YeloBeKa, HE3aBUCUMO OT €ro npodeccrnoHalbHOl aes-
TEJIbHOCTH;

2. ®opMupoBaHUE YMEHHUS pa3inyaTh (akThl U OLIEHKH, CPABHUBATH OLIEHOYHBIEC BbI-
BOJIbI, BUIETh UX CBSI3b C KPUTEPUSMU OLIEHOK U CBSI3b KPUTEPUEB C ONPEIECIIEHHON CUCTEMOM
[EHHOCTE!, (OPMYJIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

3. ®opMHpOBaHHE LIETOCTHOTO IPEJICTABICHNS O MUPE U POJIM XUMHUHU B CO3/IaHUU CO-
BPEMEHHON E€CTECTBEHHOHAYYHON KapTUHBIMHUPA;, YMEHUS OOBSICHATH OOBEKTHI M MPOIECCHI
OKpYXKarollel 1eHCTBUTEIHHOCTH (IPUPOTHOM, COLMATBHOMN, KYIbTYPHOH, TEXHUUECKOH Cpe-
JIIbI), KCTIONB3YSI ISl 9TOT0 XUMUYECKUE 3HAHUS;

4. [IpnoOpeTeHue omnbITa pa3HOOOPa3HON AESITENbHOCTH, OIBITA MO3HAHUSA U CAMOIIO-
3HAHUS; KJIIOUYEBBIX HABBIKOB, UMEIONIMX YHHBEPCAJIbHOE 3HAUEHUE AJIs Pa3jINYHbIX BHJIOB
JeSITeTTbHOCTH (HABBIKOB PELICHHS MPOOJIeM, IPUHSTHS PEIICHH, TOUCKa, aHaIu3a U o0pa-
00TKH MHPOpPMAIUU, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHUH, HABBIKOB COTPYII-
HUYECTBA, HABBIKOB 0€3011aCHOTO 00paIeHus ¢ BEIECTBAMU B IIOBCEIHEBHOM JKU3HU ).

B yueOnoMm 1utane cpenHeil (MOTHOM) MIKOJIBI XUMUS BKIIoUeHa B pasznen «Coaepxa-
Hue, GopMUpPYyeMOe YUacTHUKaMH 00pa3oBaTeiIbHOro mnpoiecca». O0ydaroiuecss MOTyT Bbl-
OpaTh AJs U3Y4eHUs WM MHTETPUPOBAHHBIN KypC €CTeCTBO3HAHUS, WM XMMHIO, KaK Ha 0a-
30BOM, TaK M Ha yIIIyOJIEHHOM YpOBHE.

[IporpaMmMa mo XuMuu Juis cpeaHero (MOJHOTO) O0IIero oOpa3oBaHUs Ha YrayOseH-
HOM ypoBHe paccuutaHa Ha 102 gaca (3 yaca B Hexento, 204 yaca 3a ABa roga oOy4deHHs B
po(HUIBHOM €CTECTBEHHOHAYYHOM KIIacce).

Pe3ynbTarhl 00y4eHHs U OCBOCHUS COAEPKAHUSA KYypPCa XUMHH

JlesiTenbHOCTh 00pPA30BATEIILHOTO YUPEXKICHUs 00111ero 00pa3oBaHus B OOYUCHUH XU-
MHUH B cpeHel (1moyiHoi) olriel 1mKoie JODKHA OBbITh HAlpaBiIeHa Ha JOCTH)KEHUE o0ydvaro-
HIMMHUCS CIEAYIOUINX JUYHOCTHBIX PE3YJIBTATOB:

1) B IEHHOCTHO-OPHEHTAILIMOHHOH c(epe — YyBCTBO FOPJAOCTHU 32 POCCUHCKYIO XUMHU-
YEeCKYI0 HayKy, T'YMaHU3M, LI€JI€YCTPEMIEHHOCTb, BOCIIUTAHUE OTBETCTBEHHOTO OTHOLICHHUS K
IpUPOJIe, OCO3HAHUE HEOOXOAUMOCTH 3alUThI OKPYKAIOIIEeH cpeibl, CTpeMIIEHHE K 3/J0pPOBO-
My 00pa3zy >KU3HHU;

2) B TpyZ0oBO# chepe — TOTOBHOCTh K OCOZHAHHOMY BBIOOpY AalibHelIIe oOpa3oBa-
TeIbHOU WM MPOo(decCHoHabHOM TPaeKTOPUH;

3) B mo3HaBaTeNbHOM (KOTHUTHBHOM, MHTEIJIEKTYaJIbHOW) chepe — yMeHHe ympas-
JATh CBOEH MO3HABATEIBHOW AESITENBHOCTHIO. MeTanpegMETHBIMU pe3yJIbTaTaMU OCBOEHUS
BBIITYCKHUKaMHU
cpeaHel (MoJIHOM) 00IIel IIKOJIBI TPOrpaMMBbI 110 XUMHH SIBIISTIOTCSL:

1) ucronb3oBaHWe YMEHUN U HABBIKOB PA3IUYHBIX BUIOB IO3HABATEIbHOU JIEATENb-
HOCTH, NPUMEHEHUH OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-WUH()OPMALIMOHHBIA aHAu3,
MOJIETTUPOBAHUE) JUISI U3YUECHHSI PA3JIUYHBIX CTOPOH OKPY KaIOLIEH 1eHCTBUTENBHOCTH;



2) UCTOIb30BaHNE OCHOBHBIX MHTEIUIEKTYaJIbHBIX onepanuii: (opMyInpoBaHHUE TUIIO-
T€3, aHaJW3 M CUHTE3, CpaBHEHHE, 00O0OIIEeHWE, CUCTEeMAaTH3allys, BBIIBICHUE NPUYMHHO-
CJIEICTBEHHBIX CBSI3€1, IOUCK aHAJIOTOB;

3) yMeHHe TeHepUpPOBaTh UEU U ONPEIENSITh CPEACTBA, HEOOXOUMBIC JIJIsl UX peau-
3alMy;

4) yMeHue ompenensTh 1elid U 3a7auu JIeATeIbHOCTH, BRIOUpaTh CpelicTBa peansa-
[[UU 1IeJId ¥ IPUMEHSTh UX Ha MPAKTUKE;

5) ucnonb30BaHUE Pa3IMYHBIX UCTOYHUKOB ISl MOJTYYEHHs] XUMUYECKol MH(pOpmMa-
[[UU, IOHUMaHKE 3aBUCUMOCTH COJIEpKaHUS U (GOPMBI MTpeICTaBICHHS MHPOPMAIIHH OT Liesei
KOMMYHHUKAIIUU U ajpecaTa.

B o0mactu npeMeTHBIX pe3ylIbTaTOB 00pa30oBaTeIbHOE YUpEKIeHUE 001ero oopas3o-
BaHMSI TIPEIOCTABIISICT YUCHUKY BO3MOKHOCTh Ha CTYIEHH CpeHEro (IOJIHOro) oo1iero odpa-
30BaHUS MPH
W3YYECHUU XUMHH HAYYUTHCS:

A) Ha 6a30BOM ypOBHE B IIO3HABATENIbHOI cepe:

1) naBath ompeneseHns U3y4eHHbIX TOHSITHIA;

2) onuChIBaTh JEMOHCTPAIIMOHHBIE U CAMOCTOSITEIbHO MPOBEICHHBIC YKCIIEPUMEHTHI,
UCIIOJIB3YS /ISl 3TOI0 €CTECTBEHHBIN (PYCCKUI, POJIHOM) SA3bIK U SI3bIK XUMUU;

3) onuceIBaTh U pa3ianyaTh U3yYEHHbIE KJIACChl HEOPraHUUYECKUX U OPraHUYECKUX CO-
€/IMHEHW, XUMUYECKHE PEaKIH;

4) xnaccupuIpoOBaTh U3yYEHHBIE OOBEKTHI U SIBICHUS;

5) HabmoaTh JEMOHCTPUPYEMBIE U CAMOCTOSITENIbHO MPOBOJAUMBIE OIBITHI, XHUMHUE-
CKH€ PEaKINH, MPOTEKAIOIINEe B IPUPOJIE U B OBITY;

6) nenatb BBIBOJBI U YMO3AKIIOUEHUS W3 HAOMIOJCHUN, N3YYEHHBIX XMMHUYECKHX 3a-
KOHOMEpPHOCTEH, MPOrHO3UPOBAaTh CBOWCTBA HEM3YUEHHBIX BEIIECTB M0 aHAJIOTUU CO CBOIi-
CTBaMM U3yUEHHBIX;

7) CTPYKTypUpOBaTh N3YYEHHBII MaTepHall;

8) HHTEpNPEeTUPOBATh XUMHUECKYI0 HHPOPMAIIHIO, MTOJIYYEHHYIO U3 IPYTMX UCTOYHHU-
KOB;

9) onuckIBaTH CTPOCHKME aTOMOB 31eMeHTOB [—IV mepno10B ¢ UCnoap30BaHUEM dJIEK-
TPOHHBIX KOHQUTYpALIUN aTOMOB,;

10) MozienMpoBaTh CTPOEHUE MPOCTEHIINX MOJIEKYJ HEOPraHUYECKUX U OPraHHMYECKUX
BEIIIECTB, KPHCTAIJIOB; B LIEHHOCTHO-OPHEHTAIIMOHHOM cdepe: aHaIu3UpoBaTh U OLEHUBATH
HOCJEACTBHSL JUIsl OKPYKAIOLIEH cpesibl OBITOBOM M MPOU3BOJCTBEHHOM JESATEIBLHOCTH Yello-
BEKa, CBSI3aHHOM ¢ mepepaboTKON BEIIeCTB.

b) na yriybnenHom ypoBHe:

1) maBaTh onpeneneHus H3y9eHHBIX TOHITHM;

2) onuChIBaTh JEMOHCTPAIIMOHHBIE U CAaMOCTOSITEIbHO IIPOBEEHHBIE HKCIIEPUMEHTHI,
UCTIONB3YS JIJIsl 9TOTO €CTECTBEHHBIN (PYCCKUM, POHOMN) A3BIK U SI3BIK XUMUU;

3) OOBACHATH CTPOCHHE U CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTaHMYECKHX M OpraHU-
YEeCKUX COCIUHECHUI;

4) xnaccupuIUpoBaTh U3yYEHHbIE OOBEKTHI U SIBICHUS;

5) HabOm01aTh JEMOHCTPUPYEMBIE U CAMOCTOSITENIbHO MPOBOAUMBIE OIBITHI, XUMHYE-
CKH€ PeaKI1H, POTEKAIOIINE B IPUPOJIE U B OBITY;



6) uccnenoBaTh CBOMCTBA HEOPraHMUECKUX U OPraHMUYECKUX BELIECTB, ONPEAETATh UX
NPUHAIICKHOCTh K OCHOBHBIM KJIACCaM COEMHEHUH;

7) 006001maTh 3HaHUA U J1e1aTh 00OCHOBAHHBIE BHIBOBI O 3aKOHOMEPHOCTSX H3MEHE-
HHUS CBOMCTB BEIIIECTB;

8) cTpyKTypHpOBaTh yueOHYIO HH(OPMAIIHIO;

9) uHTEpnpeTUPOBATh UHPOPMALMIO, NOIYYEHHYIO U3 JIPYTHX HCTOYHUKOB, OLICHU-
BaTh €€ HAY4YHYIO IOCTOBEPHOCTb;

10) 0OBSICHATH 3aKOHOMEPHOCTH NIPOTEKAHUS XUMHUECKUX PEaKLni, IPOrHO3UPOBATh
BO3MOYKHOCTb UX NPOTEKAaHUS HA OCHOBE 3HAHUI O CTPOEHUM BEIECTBA U 3aKOHOB TEPMOJIH-
HaMHKH;

11) oOBsicHATH cTpoeHue aTOMOB 1eMeHToB [—IV nepuoaa ¢ ucnonab3oBaHUEM BJIEK-
TPOHHBIX KOH(PHUTypaIHii aTOMOB;

12) MoaenupoBaTh CTPOEHHE MIPOCTEHIINX MOJIEKYJT HEOPTaHUUECKUX U OPraHUYeCKUX
BEIIIECTB, KPUCTAIIIOB,;

13) npoBOIUTH pacyeThl 10 XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM;

14) xapakTepu30BaTh U3yYCHHbIE TEOPHH;

15) camocTosTENIBHO JOOBIBATH HOBOE /M C€0sl XUMMUYECKOE 3HAHUE, UCIONb3Ys s
ATOTO JIOCTYIHBIE UCTOYHUKNA MH()OPMAIUH; B IEHHOCTHO-OPHEHTAIIMOHHOHN cepe: MporHo-
3UpOBATh, AHAM3UPOBATh U OICHWBAThH MOCIEICTBHS IJIsi OKPYXKAIOIIEH cpeapl OBITOBOW H
IIPOM3BOJICTBEHHOH JIEATEIHLHOCTH YEIIOBEKA, CBA3aHHOMU C IepepaboTKON BEIIECTB;



Conep:xaHue pa3iesioB U TeM y4eOHOT0 Kypca
10 knacc (3 4 B Heaes10, Becero 102 4, u3 Hux 3 4 — pe3epBHOE BpeMs)

Tema 1. TeopeTnueckue 0CHOBbI OPraHu4ecKoil XumMuu (26 4)

[Ipenmer opranuueckoit xumunu. OcoOEHHOCTH OpPraHMYECKUX BEUIECTB. 3HAYEHUE Op-
raunyeckoi xumuu. [IpuamHbel MHOTOOOpPa3usi OpraHnYecKuX BEIECTB.

ATOMHO-MOJIEKYJISIPHOE ydeHHe. BemecTBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO
crpoeHust. KauecTBEHHBIN M KOJIMYECTBEHHBIN COCTAB BellecTBA. MoJIsipHAst U OTHOCUTENIbHAS
MOJIEKYJIIpHasi Macchl BemlecTBa. MosbHas J0Ji1 U MaccoBasl JOJs 3JIEMEHTa B BEILECTBE.
Crpoenne aroma. ATomHast opOutains. [lpaBuia 3amnonHeHus 3IeKTPOHAMU aTOMHBIX OpOuTa-
nei. BasieHTHbIe 3neKTpoHbL. [lepuoanyeckuil 3akoH. @OpMyJIMpOBKaA 3aKOHA B CBETE COBpE-
MEHHBIX IPEJCTaBICHUN O CTPOCHHUM aroMa. I3MeHeHne CBOMCTB 3JIEMEHTOB U UX COEIUHE-
HUN B NEpUOJax U rpynnax. DJIEeKTPOHHbIE KOH(UTypalMy aToMa YIjiepoJa B OCHOBHOM M
BO30Y>KICHHOM COCTOSTHUSIX.

XUMHUECKasi CBSA3b. DJEKTPOOTPHULATENIBHOCTh. Buabl xumuueckoi cBs3u. MoHHas
cBs3b. KoBaneHTHast HemossspHas U mosispHas cBsi3b. OOMEHHBIN U JOHOPHO-AKIENTOPHBIN
MEXaHHM3M 00pa30BaHUs KOBAICHTHOM MONSPHON cBsA3H. [longpHOCTD U MOMSIPU3yeMOCTh KO-
BaJICHTHBIX CBSI3€U. DIIEKTpOHHbIE (opMyJibl MoJiekyn. ['eomerpust Monekynbsl. Bogopoanas
CBSI3b. ArperaTHble COCTOSIHUS BEIIECTBA.

I'uGpuan3anys opOoUTaeH, ee THIIBI Ul OPTaHUYECKHX COeMHEenHit: sp°, sp?, sp. O6-
pa30BaHUE G- U T-CBA3ECH B MOJIEKYJIaX OPraHU4YECKUX COCIUHEHUN.

Knaccudukanus opranndyecknx BemecTB. OCHOBHBIE KJIACCHI OPraHUYECKUX COSIMHE-
Huil. Knaccudukanusa opraHMueckux COeAMHEHUN Mo (YHKIMOHAJIbHBIM TpymnaM. Homen-
KJIaTypa OpraHMYecKUX BellecTB. MexayHapoaHas (cucTeMaTudeckas) HOMEHKJIaTypa opra-
HUYECKUX BEUIECTB, €€ NPUHLMILI. PanyoHanbHas HOMEHKIATypa. YTIEPOAHBINA CKEJET, €ro
TUIBI: LUKJINYECKUE, anukindyeckue. KapOonukinyeckue U reTepolUKINYECKUE CKEJIETHI.
Bunp! cBsizelt B MOJeKyax OpraHUYeCKUX BEUIECTB: OJIMHAPHBIC, JBOWHbIC, TpOiHbIE. M3Me-
HEHUE DHEPIUU CBS3eM MeXAy aToMaMu YIiepojia IpHU YBEJIWYEHUH KPAaTHOCTH CBSI3H.
HacpinieHHbple M HEHACHIIIEHHBIE COETMHEHUS. DIEKTPOHHOE CTPOCHUE U XUMUYECKUE CBSI3U
aToMa yriepoJa.

OcHoBbl Teopun ctpoeHus Beuiects. Teopus A.M. byrnepoa. @opmyssl cTpOeHUS.
[Tonsitue 0 nzomepuu. OCHOBHBIE MOJIOKEHHS CTPYKTYPHOU TEOPUHM OPraHMUYECKHUX COEIUHE-
Huil. Xumnyeckoe crpoerue. CtpykrypHas (opmyna. CTpykTypHas U NPOCTPaHCTBEHHas
nzomepus. M3omepust yraepogHoro ckenera. M3omepus nonoxenus. MexkinaccoBas nu3oMme-
pus. Buael mpoctpaHcTBeHHON n3oMepuu. Onruueckas n3omepus. ONTHYECKHE aHTUITOABI.
XupallbHOCTh. XHpaldbHblE U axHvpaiabHble MOJIEKYJbl. ['eomeTpuueckas uzomepus (1uc-,
TpaHc-uzomepusi). 'omomorus. 'omonoru. ['omonornyeckas pasHocts. ['omMonornueckue psi-
I,

OnexkTpoHHbIe 3()()EKTh B OPraHUYeCKUX MOJEKyIaX. DJIEKTPOHHOE CTPOECHUE Opra-
HUYECKHUX BEIECTB. B3auMHOE BIMsSHUE aTOMOB U IpyII aTOMOB. IHIYKTUBHBIA U ME30MeEp-
HbII 2 dexTrl. [IpencraBneHue o pe3oHaHce.

KHCII0THOCTh 1 OCHOBHOCTh OPraHMUYECKUX COEAMHEHUN. THIBI OpraHMYECKUX KUCIOT
Y OCHOBAaHMM.

OCHOBBI TEOpUHU pEaKIUN OPraHNYECKUX COeAUHEHUN. TUIBl OPraHuYeCcKUX peaklui.
Knaccudukanus peakuuii opraHM4ecKuxX BEUIECTB M0 CTPYKTYPHOMY MPHU3HAKY: 3aMelleHUE,
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MIPUCOCIUHEHHE, OTIIeTUIeHHe. MexaHu3mbl peaknuii. CriocoObl pa3pbiBa CBS3U YIIIEPO-
yriepos. CBoOOIHBIE pauKalibl, HyKJIeOopusl U 3neKTpodmiibl. OpraHuyeckre WOHBI U pa-
JTUKAJIbI.

W3MeHeHrne CTENEHM OKHUCIEHHUS D3JEMEHTOB B COEAMHEHUAX. OKUCIUTEIBHO-
BOCCTAaHOBUTENbHbIE peakui. OKUCIEeHnEe U BoccTaHOBIEHNE. OKUCIUTENN U BOCCTAHOBUTE-
au. Meton ayieKTpoHHOrO 6anaHca. MeToJ MOHHO-3JEKTPOHHOT0 Oananca. OCHOBHBIE OKHC-
JIUTENN OPraHNYECKUX coeuHeHuH. llepmaHranar kanusi Kak OKMCIIUTEb.

Pacuersr mo dopmynam u ypaBHeHUsIM peakuuid. ['a30BbIe 3akoHBI. YpaBHeHHUE MeH-
neneeBa-Knaneiipona. 3akoH ABoraapo. 3aKoH OOBEMHBIX OTHOIIEHUH. OTHOCUTEIbHAsS
IUIOTHOCTb Ta30B. AJITOPUTM pelIeHMs 3a/a4. BelunciieHne Macchl BEIecTBa 0 €ro Kojauye-
CTBY M KOJIMUEeCTBa 10 Macce. OnpesiesieHne MacCOBOM J10JIM 3JIEMEHTA B BELLIECTBE U KOMIIO-
HEHTa B cMecu. Brruncienue Maccol U 00bema ra3oB. BeiBoa hopmyn coenunennii. Pacuerst
110 YPAaBHEHHSIM PEaAKLU.

[IpakTuueckas pabora 1. O6HapykeHue yrieponaa, BOAOPOa, CEphl, raloreHoB, a30Ta
B OPraHUYECKHX BEIIECTBAX.

KonTponbnas padora Ne 1. TeopeTrueckre OCHOBBI OPTraHUYECKOM XUMUU

Tema 2. YrueBoaopoasl (25 4)

Ankanpl. Amudarnyeckue yriaeBogopoasl. CTpoeHne MoseKynbl MetaHa. [lonsTie o
KoHpopmanusx. Mzomepus ankanoB. O0mas xapakTepucTUKa Kiacca, GU3NIeCKue U XUMH-
YECKUE CBOMICTBa (ropeHue, KaTaIUTUYECKOE OKHCIEHHUE, TajloreHUpOBaHUE, HUTPOBAHUE,
KPEKUHT, THpou3). Peakuuu pagukanbHOro 3amenieHus. MexaHu3Mm peakluu XJIOpHUPOBaHUs
MeTaHa. AJKkaHbl B pupoje. CUHTeTHYECKHE CIIOCOOb! MOTY4YEHHUs aJlKaHOB. MeTo bl OoJy-
YeHUsl aJIKaHOB M3 aJKWITaJOTeHUJoB (peakuus Briopua), nexapOOKCHIMpOBaHUEM COJeH
KapOOHOBBIX KHUCJIOT U 3JIEKTPOJIM30M PAacTBOPOB cojiel KapOOHOBBIX KHCHOT. IIpumMeHenue
AJIKaHOB.

[uxnoankanpl. AJTUIUKIAYECKHE YTriIeBOAOpoabl. OOIIas XapakTepHCTHKA Kiacca,
¢uznueckue cBoiicrBa. Bunpl uzomepun. HanpsokeHHbIe N HEHANPSKEHHBIE HUKIIBL. XUMUYe-
CKH€ CBOMCTBA LIUKJIONPOIaHa (TOpeHue, TiAPUPOBAHNE, IPUCOEIMHEHHNE raIOr€HOB, rajore-
HOBOJIOPOJIOB, BOJIbI) M LIUKJIOT€KCAHA (TOpeHue, XJopupoBaHUe, HUTpoBaHue). [lomyuenue
LMKJIOAJIKAHOB U3 JIKAHOB U AUTaJIOr€HAJIKAHOB.

Ankenbl. OOmas xapakTepucThka kiacca. CTpoeHHe MoJeKyibl dTuieHa. Pusnye-
CKHE CBOMICTBA aJIKEHOB. ['eomeTpuyeckas U30MepUs aJKeHOB. XMMHUECKHUE CBOICTBA alIKe-
HOB. Peakiun 3nexTpouiabHOro npucoeuHeHus. Peakuuu npucoeiuHeHus o KpaTHOM cBs-
31 — TUJpUpPOBAHHUE, TaJlOTEHUPOBaHUE, TUApPOTajoreHupoBaHue, ruapatauus. [IpaBuiio
MapkoBHHKOBa M €ro oOBbsICHEHUE C TOYKU 3pEHHUS 3JIEKTPOHHOU Teopuu. B3aumoneicTaue
AJIKEHOB ¢ OpOMOM M XJOpPOM B Ta30BOHM ¢a3ze mwiM Ha cBeTy. Peakuuu BOCCTaHOBIIEHUS U
okucieHus. OKHUCIIeHUE alKeHOB (FrOpeHue, OKUCIECHUE KUCIOPOIOM B IPUCYTCTBUH XJIOpUIa
naytagus, 1moja JAeWcTBUEM cepeOpa, OKHCICHHE TOPSAYMM IOJKHCICHHBIM pacTBOPOM Iep-
MaHraHarta kKanusi, okucienue no Barnepy). [lonumepuzanus. [Tonydenne ankeHOB U3 anka-
HOB, aJIKWJITaJIOTE€HUI0B U IUTAJIOT€HAIKaHOB. [I[puMeHeHre STueHa U NpONuIIEHa.

Anxanuensl. Knaccuukanus AMeHOBBIX YriieBoopooB. ConpsbkeHHbIe AueHbl. Pu-
3UYECKHE U XMMUYECKHE CBOMCTBA AUBUHWIA U u3ompeHa. 1,2- u 1,4-npucoenunenue. [lonu-
mepuzanus. Kayuyku. Bynkanuzanus kayuykos. Pe3una u 30onut. Cunre3 6yraauesa u3 Oy-
TaHa 1 3TaHOJIa.



Ankunbl. O0mas xapaktepuctrka. CTpoeHHE MOJCKYIBI arneTiieHa. Ou3ndeckue u
XMMHUYECKHE CBOMCTBA aJIKMHOB. Peakunu 3JeKTpOQHUIBHOTO U HYKJICO(PHIBHOTO MPUCOETH-
HeHus. Peakuuu NpUCOEAMHEHMsI TajOr€HOB, TaJIOT€HOBOJOPOAOB, BOJAbL. ['HapupoBaHue.
Tpumepusanusa u auMepusanus aneTwieHa. KHCIOTHbIE CBOMCTBAa QJIKUHOB C KOHIIEBOU
TPONHOM CBs3bt0. AueTmnnpl. OKHUCIEHUE aIKWHOB PacTBOPOM IepMmaHraHara kauus. Ilpu-
MeHeHue aueTtuieHa. KapOuanelii Meron mosyudeHus aueruineHa. [Iuponus merana. Cunres
AJIKUHOB AJIKWJIMPOBAHUEM ALICTUINIOB.

Apenbl. Apomarnyeckue yrieBogopoabl. [lonstue o0 apomarmunoctu. IlpaBuio
Xrokkens. beH3on — cTpoeHne MOJIEKYJbl, (PU3NYECKUe CBOMCTBA. ['OMOJIOTMYECKUN PpsiJT
Oenszona. M3oMepust au3amelleHHbIX O€H30J0B Ha IpHUMEpEe KCHUJI0JIOB. Peakuuu snexTpo-
¢mipHOTO 3amereHus. Peakun 3aMemieHus: B OEH30JIbHOM sifipe (TajJoreHupOBaHUE, HUTPO-
BaHMe, ajlKkuiupoBaHue). Peakiuu npucoenuuenus Kk 0eH3ony (TUApUpOBaHUE, XJIOPUPOBA-
Hue Ha cBery). OcoOeHHOCTH XUMUH ankuiOeH3010B. [IpaBuna opueHTalMu 3aMecTUTENEH B
peakuuax 3ameleHus. bpomupoBaHue U HUTpOBaHHE Tosyona. OKUCIEHUE alKHIOEH30J10B
pacTBOpOM IlepMaHraHara Kanus. ['asoreHupoBaHue ankwiOeH3010B B OOKOBYIO Lienb. Peak-
s Bropria—®uTTHra kak MeToJ| CUHTe3a alKumiIOeH3010B. CTUPOI KakK IPUMEp Helpeienb-
HOT'0 apOMATUYECKOT0 COECAVHECHHS.

[IpupoaHble UCTOYHUKU YTI€BOAOPOAOB. [IpupoaHblid ¥ NONYTHBINA HEe(TAHbIE Ia3bl,
UX COCTaB, UcToNb30BaHue. HeTh Kak cmech yrieBomoponoB. [lepBuynas nu BTOpUYHas Te-
pepabotka Hedtu. Pudopmunr. KameHnslit yrois.

["anoreHonpou3BOgHBIE YIIEBOAOPOAOB. Peaknnu HYKICO(QHIBFHOTO 3aMEIICHHS U
3NMMMHUHHUPOBaHMs. Peakunuy 3aMenieHys rajloreHa Ha TUApOKCUIL, HUTPOTPYIITy, IUAHOTPYII-
ny. /leiicTBue Ha raJoreHnpoOU3BOAHbBIE BOJHOTO M CIUPTOBOrO pacTBopa menodyu. CpaBHe-
HHUE PEaKIIMOHHON CIIOCOOHOCTH aJIKHJI-, BUHWI-, (EHUI- U OeH3uIranoreHu1oB. Mcmnomns3o-
BaHHE TraJIONTeHNPOU3BOIHBIX B OBITY, TEXHUKE U B cMHTe3€. [IoHsATHE 0 MarHMiopraHnyecKux
coequHeHusax. [lonmydyeHne ankaHOB BOCCTAaHOBJIEHHEM HOJAJIKaHOB HomoBoxopoaoM. Mar-
HUWOPTraHUYECKUE COCUHEHUS.

I'enernueckas CBS3b MEXAY pPa3IMYHBIMHU KJlacCaMH yTiieBoJoponoB. KauecTBeHHBIE
peakuuy Ha HeTpeAeIbHbIE YTIEBOIOPOIbI.

[IpaxTuueckas padora 2. [lomyueHnue u cBONCTBA ATUIICHA.

[TpakTryeckas pabdora 3. CBoiicTBa OeH3011a

KonrtponbHas padora Ne 2. YrieBoaopoabl.

Tema 3. Kucnopoacoaepxamue opranndeckne coenunenus (18 v)

Cnouptel. HomeHnknatypa u uzoMepust cnupToB. TOKcHYECKOe JEHCTBHE HA OPraHU3M
METaHOoJIa U TaHoya. PU3NdecKue CBOMCTBA MPENEIbHBIX OJHOATOMHBIX CIIMPTOB. XHUMHYE-
CKH€ CBOICTBa CIIUPTOB (KUCIOTHBIE CBOMCTBA, PEAKIIUU 3aMEIICHUS THAPOKCUIBHON TPYIIIIbI
Ha rajJioreH, MeXMOJIEKYJIIpHas U BHYTPUMOJIEKYJIpHAs JeruapaTanus, OKUCIECHNE, PEaKIINH
YIJIEBOJOPOAHOIO paauKana). AJKOTOJATHL. ['MAposin3, ankuiaupoBaHUE (CHHTE3 IMPOCTHIX
3¢upoB 1o Bumbsimcony). IlpombliieHHbI cuHTe3 MeTaHONa. MHOroaTOMHBIE CHHUPTHI.
OTUJIEHTTUKONb U TIIHULEPUH, UX U3NUECKUe U XUMHUYeckre cBoicTBa. CHHTE3 AMOKCaHa U3
ATWIEHIVIMKOIS. TOKCHMYHOCTh 3TUIEHIIMKOIA. KauecTBeHHas peakiusi Ha MHOTOAQTOMHBIE
CIIUPTBHI.



ITpoctbie 3upsl Kak M30Mephl MPENENbHBIX OAHOATOMHBIX cUpTOB. CpaBHEHHE MX
($U3NIECKUX U XMMHUYECKHX CBOMCTB CO criUpTamMH. Peakius paciieruieHns: NpocThiX 3(HpPOB
HOJ0BOJOPOIOM.

®enonbl. HomMeHknaTypa u uzomepusd. B3auMHOe BIUMSHUE IPYII aTOMOB Ha MPUMEPE
¢denona. dusznyeckre U XUMHUYECKUE CBOMCTBA ()eHOMa M Kpe3oJoB. KucioTHeie cBOWCTBA
(eHOI0B B CpaBHEHMHU cO cnupTamu. Peakuuu 3amereHust B OEH30JbHOM KOJIblie (IaJOreHu-
poBanue, HUTpoBanue). Oxucinenue ¢penonon. KauecrBennsle peakiuuu Ha ¢enon. I[Tpumene-
Hue (eHoa.

KapOoHusnpHble coelMHEHMsI. DIEKTPOHHOE CTPOeHHE KapOOHUIIbHON Ipynibl. AJlbje-
TUJBI ¥ KeTOHBI. DHU3MUECKue CBOMCTBA (popMasbaeruia, aleraibIeruaa, ainerona. [lonstue
0 KETO-CHOJIbHOW TayTOMEpHH KapOOHMIBHBIX COeIMHEHHUN. Peakuyu HyKIeo(pHIbHOTO MPH-
coeanHeHus. Peakuuu mpucoeInHEHHs] BOABI, CIUPTOB, IIMAHOBOJOPOJA U THAPOCYIb(puTa
HaTpusa. CpaBHEHUE PEAKIIMOHHOM CIIOCOOHOCTH albJETHA0B U KETOHOB B PEAKLMSIX IPHUCO-
eauHeHus. Peakuuy 3ameleHuss aTOMOB BOAOPOJA IIPHU O-yIJIEPOJHOM aTOME Ha TajlOreH.
[Tomumepusanust popmanbaeruia u aneranbaeruaa. CUHTe3 CIUpTOB B3aUMOJCHCTBUEM Kap-
OOHWIBHBIX COE€IMHEHUHN ¢ peakTuBOM ['punbspa. OkucieHne KapOOHWIBHBIX COEAMHEHUH.
CpaBHEHUE OKHUCIICHHUS alIbJETH/I0B U KETOHOB. BoccTaHoBeHNe KapOOHMIIBHBIX COeIMHEHUN
B cnuptbl. KauecTBeHHblE peakluu Ha alpJeTUAHYI0 Trpynny. Peakuuum anbaoibHO-
KpOTOHOBOW KoHAcHcanuu. OcobenHoctn hopmanbaeruaa. Peakmus hopmansaeruaa ¢ de-
HOJIOM.

KapOoHoBBIE KHCITIOTBI. DJIEKTPOHHOE CTPOEHHE KapOOKCHIIbHOM Tpymibl. ['oMonoru-
YEeCKUH psA NpeAesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCJIOT. Dusndeckue cBOMCTBA Kap-
OOHOBBIX KUCJIOT Ha IPUMEPE MYpPaBbUHOM, YKCYCHOM, IPOMMOHOBOH, MaJIbMUTHHOBOM U CTe-
apUHOBOM KHMCIOT. XUMHUECKHE CBOMCTBA KapOOHOBBIX KHCIIOT. KucnoTHele cBoiicTBa (M3-
MEHEHHUE OKPACKU MHIUKATOPOB, PEAKIIMM C aKTUBHBIMU METaJUIaMU, OCHOBHBIMU OKCHJIAMH,
OCHOBaHUSAMH, coyiiMHU). VI3MeHeHHe Cuilbl KapOOHOBBIX KHCIIOT MPH BBEJIEHUM JOHOPHBIX U
aKLENTOPHBIX 3aMecTuTeneld. B3anumoneiicTBie kapOOHOBBIX KUCIIOT CO COUPTaMHU (peaxius
srepudukanyn). ['anorennpoBanue KapOOHOBBIX KUCIOT B OOKOBYIO 11enb. OCOOEHHOCTH MY-
paBbUHON KuCHOTHL. BakHelne npeacTaBUTenu Kjacca KapOOHOBBIX KHUCJIOT U UX IpPHUMeE-
HeHue. [lonyyeHre MypaBbUHOM M YKCYCHOW KHUCJIOT B MPOMBIIIJIEHHOCTH. Briciue kapbo-
HOBble KucCIOTHl. Il]aBeneBas KuciaoTa Kak MpPEJCTaBUTENb TUKapOOHOBBIX KUCIOT. Ilpen-
CTaBJIEHHE O HENpeNeNbHbIX U apoOMaTHYecKuX Kuciorax. OCOOEHHOCTH UX CTPOEHHs U
CBOWCTB. 3HaueHHe KapOOHOBBIX KUCIIOT.

@OyHKIIMOHANbHBIE MPOU3BOAHbBIE KapOOHOBBIX KHCIOT. [lomydeHne XiopaHruapuaoB
U aHTUAPUIOB KUCIIOT, UX Tuaponu3. [lonyueHne cnoxHbIX 3QUPOB C UCIOIB30BAHUEM XJIO-
PaHTUIPUIIOB U aHTUAPUAOB KUCIOT. ClioxkHbIE 3(UPBl KaK U30Mephl KapOOHOBBIX KHCIIOT.
CpaBHeHue (hU3MUECKUX CBOMCTB U PEAKIIMOHHON CIIOCOOHOCTHU CIOXKHBIX 3(UPOB U U30MEp-
HBIX UM KapOOHOBBIX KUCIOT. ['Maponu3 cnoxubiX 3gupoB. CHHTE3 CIIOKHBIX 3PUPOB (PeHo-
70B. CnoxHble 3pUpsl HEOPraHndeckux KucioT. Hurpormuuepun. Amuasl. Comau kapOoHO-
BBIX KHCIIOT, UX TEPMHUECKOE PA3JI0KEHHE B MPUCYTCTBUH mienoud. CHHTE3 KapOOHUIBHBIX
COEMHEHUH pa3IoKEeHNUEM KalIbIIUEBBIX COJIE KapOOHOBBIX KUCIIOT.

[TpakTryeckas padora 4. CoupThl

[TpakTrueckas padota 5. ATbAETHIB U KETOHBI

[TpakTrueckas padota 6. KapOoHOBBIE KUCTOTHI

[IpakTuueckas padora 7. [lomyuenue GpyKkTOBBIX I3PUPOB U CAMOEIBHBIX JyXOB



Kontponbnas padota Ne3. Kucnopoacoaepkamuye opraHidecKie COeIuHEHNUS.

Tema 4. A30T- u cepocoep:xaiue coefuHenns (8 1)

Awmunsbl. U3omepus amuHoB. [lepBuyHbie, BTOPUUHbBIE U TPETUYHBIE aMUHbI. Du3nye-
CKHE CBOMCTBA IPOCTEHIINX aMHHOB. AMHHBI KaK OpraHudeckue ocHoBaHus. Coin anku-
JaMMOHUS. AJIKWIMPOBAaHUE U allJIMPOBAaHUE aMUHOB. Peakiium aMUHOB C @30TUCTOM KHCIIO-
TON. ApoMaTtuyeckue aMuHbl. AHWINH. B3anMHOe BIUsiHUE TPyIIl aTOMOB B MOJIEKYJIE aHU-
nuHa. XMMUYEeCKUEe CBOWCTBA aHWIMHA (OCHOBHBIE CBOMCTBA, peakUu 3aMEIICHUs B apoMa-
TUYECKOE AP0, OKHUCIEHHUe, auuiaupoBaHue). Junazocoemunenus. I[lomyuenue aMuHOB U3
CIIUPTOB U HUTPOCOeNUHEHMM. [IpuMeHeHre aHnInHa.

I'erepounxiibl. @ypan U ONUPPOT KaK MPEACTABUTENN MATUWICHHBIX IE€TEPOLMKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJEKYJbl nuppoia. KucinoTHeie cBoiicTBa nuppona. [lupuann kax
IPEJICTABUTEINb IECTUUJICHHBIX T€TEPOLUKIIOB. DIEKTPOHHOE CTPOCHUE MOJIEKYIbl MUPHUIN-
Ha. OCHOBHbIE CBOMCTBa NMUPHUAMHA, PEAKLIMM 3aMEILIECHUs ¢ apoMatuyeckum sapom. [lpen-
cTaBiieHHe 00 UMUAA30Je, MUPUAUHE,

MypUHE, MYPUHOBBIX U MUPUMHUJIUHOBBIX OCHOBAHHUSIX.

Anxanouspl. MeTobl BBIJICICHUS AJIKAJIOUIOB U3 pacTeHuid. MeToasl oOHapyKeHus
ankanou7oB. Kimaccudukanys 1 THIIWYHBIE TPEICTABUTENN AIKAJIOUIOB.

Kontponbnas pabota Ne4. A30T- u cepocoiepkaiine CoeqnHEHUs.

Tema S. Buosioruvyeckn akTuBHbIe BeulecTBa (19 1)

VYrinesoasl. MoHo- n aucaxapuiael. OyHKIUM yriieBoAoB. buonornueckas pois yrie-

BOJIOB. [ 11I0K03a — (u3nuecKkue cBOWCTBA, IMHEHHas U HuKiInyeckas ¢popmbl. Peakiuu riro-
KO3bI (OKHCIIEHHE a30THON KHMCIOTOH, BOCCTAHOBJIEHHE B IIECTUATOMHBINA CIIUPT), KAaUeCTBEH-
HbIE peaklMy Ha TIoKo3y. bpoxenue riaroko3sl. Opykro3a kak u3omep riroko3bl. Prbosa u
ne3okcupubosa. [lonarue o rimko3ugax.
Jucaxapunpl. Caxapo3a Kak MpeicTaBUTEeb HEBOCCTAHABIMBAIOLIUX JUcaxapuioB. MaiabTo-
3a | JIaKT03a, 1esutoono3a. ['uaponus nucaxapunos. [lomydenue caxapa U3 caxapHoi CBEKIJIBI.
[Tomucaxapuasl. Kpaxmai, rmukoren, nemntonos3a. KauecrBennas peakuus Ha kpaxmai. ['un-
pOJIM3 TIOJINCAXAPUOB.

XKups! kak crnoxHble 3QUpHI TAMIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. OMBbLIEHUE
xUpoB. ['maporenuzanus KupoB. Mblia Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT.

AMHUHOKHCIIOTHI Kak aM(OTepHble coenHeHMs. Peakiun ¢ KuciaoTaMu U OCHOBaHUSI-
mu. OOpa3oBaHHUE CIOKHBIX Y(DUPOB.

[Tentuael. [lenTuaHas cBA3b. AMUIHBIN XapakTep MENTUAHON CBA3U. ['maponus nemn-
tunoB. benku. [lepBuunas, BTopuuHas U TpeTUYHasl CTPYKTyphl OenkoB. KadecTBeHHbIE pe-
aKIIUU Ha OeJKU.

Hyxnennosbeie kucinorel. Hykneosuasl. Hykneornael. HykinenHOBBIE KHCIOTHI Kak
npupoanbie nonmuMepsl. Ctpoenne JIHK u PHK. I'naponns Hyk1€eMHOBBIX KHCIIOT.

IIpakTruyeckas padora 8. CBoiicTBa IIIIOKO3BI, Caxapo3bl U Kpaxmaia

IIpakTruyeckas pabdota 9. [lonydyeHue MbuIa MIEIOYHBIM OMBUIEHUEM KHPOB

[IpakTruyeckas padora 10. benku u ux cBoiicTa

[IpakTuueckas padota 11. B3auMocBs3b Mex 1y KiaccaMyu OpraHMYECKHUX BEIIECTB

[IpakTuueckas pabora 12. KauecTBeHHOE onpeieieHne OpraHMueCKUX BEIIECTB.

KonTponbnas padota Ne 5. buonoruuecku akTHBHBIE BEIlIECTBA

10



Tema 6. BoicokoMoJieKyJIsipHbIe coenuHenns (3 1)

[ToHsTHE O BHICOKOMOJIEKYJISIPHBIX BellecTBax. Ilomumepusanus v NOIUKOHAEH AU
KaK METO/bI CO3/1aHUs [IOJIMMEPOB.

Onactromepsl. [Ipupoanslil u cunteTndeckuil kayuayk. Cononumepusanusi. CoBpeMeH-
HBIE TUIACTUKH (TIOJIMATUJICH, TOJUIIPONUICH, MOJIUCTUPOI, TOTUBHHUIXIIOPU], GTOpOIUIacT,
noJMATHIIeHTEpedTanaT, akpui-0yTaaiueH-CTUPOIbHBIN IIACTUK, TOJTUKAPOOHATHI).

[IpupoaHbie M CHHTETHYECKHE BOJIOKHA (0030D).

[IpakTrueckas padota Ne 13. Pacnmo3HaBaHM€e BOJIOKOH M IIACTHUKOB.

YueOHO-TeMaTHUYECKHIi IIJIaH

B Tom uncie

Homep KounvecTBO
Tema NpaKTHYeCKHe | KOHTPOJIbHbIE
TeMbl 4acos
padoThI padoThI

Teopernueckue OCHOBBI OpraHu-
1 26 1 1

YeCKON XUMUU

2 YTrI1eBo0po s 25 2 1

Kucnopoacoaepxaniue oprafu-

YCCKHEC COCANHCHUA

A30T- 1 cepocoieprKallue co-

4 8 0 1
eINHCHUS
Bbuonoruyeckn akTUBHBIE Belle-

5 19 5 1
CTBa
BeicokoMoneKynspHble coean-

6 3 1 0
HEHUA
Pe3epBHOE Bpems 3 - -

HUTOrO: 102 13 5

11




KAJIEHAAPHO-TEMATHYECKOE
IINTAHUPOBAHUE

0 XUMUH
Knacc 10 «A»

VYynrens Ctennmpia EBrenuss HukoJs1aeBHa
KonuuecTBO 4acos:

3a yueOHbit rog 102 vaca;

B HeJelmo 3 Jaca.

H.]'IaHI/IpOBaHl/Ie COCTaBJICHO HaA OCHOB¢ paﬁoqeifl nporpaMmmbI

12



TemaTuveckoe NJIAHUPOBaHUE

3 yaca B Hezelmo, Bcero 102 vaca, u3 HUX 3 yaca — pe3epBHOE BpeMs

Homep
Tema ypoka Xapaxmepucmuxa 0CHOBHBIX U008 0esIMENbHOCIU YYAUWUXCS lomawnee 3a0anue
ypoxa
Tema 1. TeopeTnueckue OCHOBBI OP-
raHn4yeckoi xumun (26 )
1. IIpenmMer W 3HaueHHWE OpraHUYECKOM | PasianyaTh MpeaMETH U3YYEHHUs OPraHMYECKON U HEOPTaHUYECKON XUMHUHU. §1,2,13
XUMHM. ATOMHO-MONEKYIspHOe yue- | CPaBHHBATh OPTaHMYECKUE W HEOPraHUUECKHE COCTMHCHILS.
HHe. Habmrogate neMoHCTpHpYEMBIC U ONHCHIBATE OTBITHI C TIOMOIIHIO POJHOTO SI3BIKA U S3bI-
Ka XVMUH.
OOBACHATD MOJIOKECHUS ATOMHO-MOJICKYJIIPHOTO YICHUSI.
OnepupoBaTh MOHATHAMH «XUMHUYCCKHHA JICMEHT», «aTOM», «MOJICKYIa», «BEIIECTBOY,
«(pu3nUECKOE TEIION.
OOBSICHATh 3HAYCHNUE XMMHUYECKOH (pOpMyIbl BElIeCTBa KaK BBIPRKCHHE KaYECTBEHHOT'O
1 KOJIMYECTBEHHOT'0 COCTaBa BEIECTBA.
PaccunThIBaTh MacCOBBIE U MOJIBHBIE JOJIH 3JIEMEHTOB B XMMHUYECKOM COEIMHEHUH.
Omnpenenstts GopMyITsl COETUHEHUH 0 U3BECTHBIM MAaCCOBBIM, MOJIBHBIM JIOJISIM 3JI€MEH-
TOB.
H3o06pakaTh AIIEKTPOHHBIC KOHPHUTYPAIIMA aTOMOB M HOHOB TPaQUUYECKH U B BUJIE JJICK-
TPOHHOI (POPMYITBI, YKa3bIBaTh BaJICHTHBIC JICKTPOHEI.
CpaBHHBATH JICKTPOHBI, HAXOSAIINECS HA PA3HBIX YPOBHIX, IO (JOpPME, SHESPTHH.
XapakTepHu30BaTh BaJICHTHBIE BO3MOXHOCTH aTOMOB XHMHUYECKHX IIEMEHTOB
2. [lepuonnueckuii 3akoH u Ilepuonnue- | Xapakrepusosars [lepuonnyeckyro cucreMy XuMuueckux snementos JI. . Menneneesa | § 3
cKas cucTeMa XMMHYECKHMX SJIEeMEHTOB | Kak rpadmuueckoe orobpakenue Ilepuoamueckoro 3akoHa.
JI. . Menpieneesa [Ipencka3piBaTh CBOICTBA 3aJaHHOTO AJIEMEHTA M €T0 COSANHEHWH, OCHOBBIBAsACH Ha [le-
PHOIMYECKOM 3aKOHE W M3BECTHBIX CBOMCTBAX IMPOCTHIX BEIIECTB METAIJIOB W HEMETall-
JIOB.
OOBACHIATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB 3JEMEHTOB, IPOCTBHIX BEIIECTB, BEHIC-
IIUX OKCUJIOB U
THIPOKCHUJIOB B IPYyIIIaX U Nepuojax [lepruoandeckoil CHCTEMBI.
[Iporao3upoBath CTpOCHHE aTOMa M CBOHCTBa XUMHUYCCKUX 3JICMEHTOB U 00pa30BaHHBIX
MU COCTUHCHUH, OIIMPAsiCh Ha UX moJioxkeHue B [le-
PHOAMYECKON cUCTEME.
XapaxTtepu3oBaTh 3HaueHue [leproguyeckoro 3aKkoHa
3. Xumudeckas CBs3b. OIEKTPOOTpHUIla- | KOHKpETH3MPOBATh IOHATHE «XMMHYECKAS CBA3bY. §4

TCIBbHOCTD.

O606H.IaTb TIOHATHA «KOBAJICHTHAA HETIOJISIPpHAA CBA3b», «KOBAJICHTHASA ITOJIApHAA CBA3b),




Homep
ypoxa

Tema ypoxa

Xapaxmepucmuxa OCHOBHBIX U008 0esmMelbHOCIU ywawuxcs

Homawmnee 3a0anue

«UOHHAS CBSI3bY», «BOJAOPOIHAS CBA3bY, «METAIITHMICCKAs CBA3bY.
KnaccuuimpoBats THITEI XUMHIECKOH CBSI3H U OOBACHATH HX MEXaHU3MEI.

[lomsspHOCTF W TONMSAPHU3YEMOCTH KOBa-
JICHTHBIX CBSI3€EH.

[Ipencka3piBaTh TUI XMMUYECKOW CBSI3H, 3Hast GopMyny uiam (pU3MUECKHe CBOMCTBA Be-
LIECTBA.
OOBSICHATE MEXaHNU3MBbI 00pa30BaHUs KOBAJICHTHOM CBS3H

§4

Konnenuums rudpuauszanuu.

XapakTepHu30BaTh 0COOCHHOCTH CTPOSHHS aTOMa YTIepoia.

OmnwuceiBaTh HOPMANFHOE W BO30YKICHHOE COCTOSHHSA aTOM YIiepoja W OTpaXkaTh UX
rpaduaecKu.

OnepupoBarh IMOHATHAMH: «TUOPUAM3ALUS OpOUTAIEH», «SPS-THOPUAM3ALUA», «SP>-
THOPUIM3AINY, «SP-THOPUIH3AMINN.

OnuceIBaTh OCHOBHBIE TUITBI THOPUIN3AIIMN aTOMa YTIIepo/ia.

OOBSICHATh MEXaHU3MbI 00pa30BaHUs G- M T-CBA3EH B MOJIEKYJIaX OPraHMYEeCKUX COCIH-
HEHUU

§15

Knaccudukammss opraHM4ecKux  Be-

IIIECTB.

KnaccudunupoBaTh opraHnueckie COSIUHEHHS 110 CTPOSHHIO YIIIEPOAHON LIENH U THITY
YTJIEPOJI-YTIEPOAHON CBSA3H.

KnaccuduimpoBaTs npon3BoIHBIE YIIIEBOJOPOIOB MO (PYHKIMOHAIBHBIM IPYIIIaM.
O0001maTh 3HaHUS U A€NaTh BHIBOABI O 3aKOHOMEPHOCTSIX M3MEHEHUI CBOWCTB BEIIECTB B
TOMOJIOTHYECKHX psax

§ 20

CrpykrypHas
COEIMHEHUI

TCOpHUA OPraHUYCCKHUX

DopMynUpOBaTH OCHOBHBIE MOJIOKEHUS CTPYKTYPHON TEOPHH OPraHUYECKHUX BEIIECTB.
IIpencrasnsats Biag @. Kekyne, A. M. bytneposa, B. B. MapkoBaukoBa, JI. [Tonunra B
pa3BUTHE OPTraHUYECKON XUMUH.

OnepupoBaTh MOHATUSMHU «BAJICHTHOCTHY M «CTENEHb OKUCICHUS», «XUMHUUECKOEe CTpPOe-
HUEY», «CTPYKTYpHas GopMynar.

MoaenupoBaTh MOJIEKYJIbI HEKOTOPBIX OPraHMYECKUX BEILIECTB

§16

Homenknatypa OpraHW4ecKUX COCIu-
HEHUN

Ha3zpiBaTh opraHudeckue COEIUHEHUS B COOTBETCTBMU C IPAaBUIAMHM HOMEHKIATYpbI
IUPAC u paunoHanbHOM HOMEHKIATYPBHI.
HaxonuTs CHHOHUMBI TPUBUANIBHBIX HA3BaHUM OPraHUYECKUX COCJUHEHUIN

§ 21

CocraBneHue Ha3BaHUNW OPraHUYECKUX
COCIUHEHUH.

Koncnekr

10.

CrpykTypHas U30Mepus

OnepupoBath MOHATHAMH «U30MEPY, KAZOMEPHS.
OnwuceBaTh NPOCTPAHCTBEHHYIO CTPYKTYPY N3YUaeMBIX BEIIECTB.
OTtpaxkaTh COCTaB U CTPOCHUE OPTaHUUYECKUX COSAMHEHUN C TOMOIIBIO

CTPYKTYPHBIX (hOpMYII.

§17

14




Homep
ypoKa

Tema ypoxa

Xapakmepucmuka OCHOBHBIX U008 0esmMelbHOCIU ywawuxcs

Homawmnee 3a0anue

XapakTepHu30BaTh BUIBI H30MEPHHU

11.

IIpocTpaHcTBEHHAA U30OMEPUS

OnepupoBaTh NOHATHAMH «H30MEPY», KU30MEPUSY.

OmnuceIBaTh NPOCTPAHCTBEHHYIO CTPYKTYPY U3y4aeMbIX BEIIECTB.
OTpaxkaTh COCTaB U CTPOEHHE OPTraHUYECKUX COCTUHEHUN ¢ MOMOIIBIO
CTPYKTYPHBIX (hOPMYIL.

XapakTepHu30BaTh BUIBI H30MEPHUU

§ 18

12.

OnekTpoHHbIE A(PGEKTHl B MOJIEKYyJax
OpraHUYECKUX COCAUHEHUI.

OmneprpoBaTh MOHATHIMHU «HHIYKTHBHBIN 3()(EKT», «<ME30MEpPHBIH 3 HEKT».
XapakTepHu30BaTh 0COOEHHOCTH HHIYKTHBHOTO U ME30MEPHOTO 3(h(heKToB

§19

13.

WupykTHBHBI ¥ Me30MEpHBIH 3¢ dek-
THI.

Koncnexr

14.

KucnotHoctb 1 OCHOBHOCTH OpraHuye-
CKHMX COCJIMHEHHH.

KI/ICJ’IOTHOCTI) U OCHOBHOCTH OpFaHquCKHX Coe[[HHeHHfI. TI/IHI:.I OpFaHI/I‘I€CKI/IX KHUCJIOT U
OCHOBaHHUH.

Koncnekr

15.

OCHOBBI TEOpUHU peakUuil opraHuye-
CKUX COEIMHEHHH.

XapakTepHu30BaTh IPU3HAKN XUMUYECKUX PEaKIuil.

KnaccudummpoBath xumudeckne peakiyy 10 passIMuHBIM NpU3HaKaM cpaBHeHHA. [lo-
HUMaTh OCOOCHHOCTH NMPOTEKAHMS M (OPM 3alMCH OPraHUYECKUX PEaKIUi B CpaBHEHUH
C HEOPTaHUYECKUMH.

KnaccuduimpoaTh peakuu 1o cTpyKTypHOMY IIPHU3HAKY.

OneprpoBaTh MOHATHIMHU «CBOOOHBII PAIUKAI», KHYKIEO(DUID), «IIEKTPOPHI.
OOBACHATH NMPOTEKAHHE XUMHUYECKHUX PEaKIMi MeXAy OpraHH4eCKHMH BeIIeCTBaMH,
UCTIONIB3YS 3HAHUA 00 X MEXaHH3Max.

IIporuo3upoBaTh BO3MOKHOCTb IPOTEKAHUS XUMUUECKHUX PEAKIUM

§7,22

16.

OKHCIUTEIBHO-BOCCTAHOBUTEIIbHEIE
pCaKkuuu.

XapakTepu30BaTh OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIC PEAKIIMH KaK MPOIECCHI, MPH KO-
TOPBIX U3MEHSIOTCS CTCIICHU OKUCIICHUS aTOMOB.

CocTaBisITh YpaBHEHUS] OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUI C MIOMOMIBIO METO-
Jla AIIEKTPOHHOTO OaaHca.

Habnrogate ¥ ONKCHIBATE XUMHYECKUE PEAKIMH C MOMOINBI0 POJHOTO sI3BIKA W S3bIKA
XUMHH.

JlenaTh BBIBOBI 110 PE3YJIbTATaM IIPOBEICHHBIX XUMHUYECKUX OIBITOR.

CoOmo1aTh paBuiia TEXHUKH 0€30MMaCHOCTH

§7.8

17.

CocraBneHue ypaBHeHI/Iﬁ OKHCIIHUTCIIb-
HO-BOCCTAHOBHUTCIIBHBIX pCaKHI/Iﬁ C y4a-
CTHUEM OPraHN4YCCKUX COGHHHGHHﬁ.

CocTaBisTh YpaBHCHUA OKHUCIIUTCIBbHO-BOCCTAHOBUTECIIBHBIX peakunﬁ C IIOMOIIBIO METO-
Ja 3JICKTPOHHOT' O Oananca.

§ 23

15




Homep

ypoxa Tema ypoxa Xapaxmepucmurxa 0CHOBHBIX U0 OesTMENbHOCMU YUAUUXCSL Homawmnee 3a0anue
18. | CocraBieHue ypaBHCHHI OKUCIUTENb- | COCTABIATh ypaBHEHHS OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUH C ITIOMOMIBIO MeTO- | KOHCIIEKT
HO-BOCCTAHOBUTENIBHBIX PEAKIHii ¢ yya- | A4 HOHHO-3IIEKTPOHHOTO basaHca.
CTHEM OpPraHUYECKUX COCTUHECHUM.
19. | IIpakTrueckas pabota 1. OOHapyxkeHue
yIIepoaa, BOJOPOAA, CEphl, TallOTEeHOB,
a30Ta B OpraHUYECKUX BEILIECTBAX.
20. Pacuers o ¢opmynam u ypaBHeHusiM | Pacders! mo dopMysnaM u ypaBHEHHAM peakiuil. I'a3oBbie 3akoHBL YpaBHeHue Mennene- | § 5, 6
peaKImii. eBa-Kmaneiipona. 3akoH ABoranpo. 3akoH OOBEMHBIX OTHOWICHHWHA. OTHOCUTEIbHAS
IUIOTHOCTH T'a30B.
21. AJTOpUTM peIIeHns 3ajad. ANTOpPUTM pellieHus 3a1a4. Beuncienne Macchl BEIIECTBA M0 €ro KOJIMYECTBY U KOJIUYe-
cTBa Mo Macce. OmpeneneHrne MacCOBOM J0JIM 3JEMEHTa B BEIECTBE U KOMIIOHEHTa B
cMmecH. Berancienue Macchl 1 00beMa ra3oB.
22. | BeBoxg hopmyi coemuHEHHH. BriBog popmyn coeauHeHMI.
23. | BeBog popmyit coeruHEHHT. BriBog popmyn coenuHeHMI.
24. | PacueThl 10 ypaBHEHHUSAM XMMHUYECKHX | OCYHIECTBIATH pacdeTsl IO (HOPMylIaM H YPaBHEHHSAM PEaKUUd C MCIIONBb30BAHHEM OC- | § 5, 6 MHIUBHUIyallb-
peakuuii HOBHOTO 3aKOHA XUMHYECKON CTEXHOMETPHH. HBIE 3aIaHHs
Hcnonp30BaTh anropuTMBl MpH pemieHuH 3aaad. OCYIIeCTBIATh PacdeThl, MCIOJB3YS
ra30BbIe 3aKOHBI.
Hcnonp30BaTh aNropuTMBI IPU PEIICHUH 3a1a4
25. Oo6o0miaromee moBTopeHue 1o Teme: | CocraBnath oboOumaroue cxembl. OCyIIECTBIATH T03HABATENbHYIO peduiekcuio B OT- | MHAMBUyaIbHBIC
«TeopeTnueckue OCHOBBI OPraHMYeCcKoil | HOIICHHH COOCTBEHHBIX JIOCTHKEHUH B MPOLECCE PEIIEHHS yIEOHBIX U MO3HABATENBHBIX | 3371aHMS
XUMHN sanaq
26. | Konrponbhas padora Ne 1. Teoperuue- | OCymecTBIATS MO3HABATENBHYIO PEQIEKCHIO B OTHOIICHHH COOCTBEHHBIX IOCTHKCHUH B
CKHE OCHOBBI OPraHUYECKON XUMHH TpoIiecce pemeHns yaeOHbIX U MO3HABATEIbHBIX 3314
Tema 2. YrieBogopoasi (25 1)
27. Ankanpl. CTpoeHue, HOMEHKIATypa, | HasbiBaTh ajkaHbl 10 MEKIYHAPOIHON HOMEHKIIATYPE. § 24
u3oMmepus, pu3HdecKre CBOHCTBA OOBACHATD HJIEKTPOHHOE CTPOCHNE MOJIEKYJ N3yUYEHHBIX BEIIECTB.
O0001maTs 3HaHUS M JeNaTh BBIBObI O 3aKOHOMEPHOCTSX N3MEHEHHH CBOHCTB B TOMOJIO-
THYECKOM DAy aJIKaHOB.
28. | Peakiuu pagukaabHOIO 3aMEIICHHUS. HwmeTts mpeacTaBiaeHre 0 BaXKHEHIINX XUMUYECKUX CBOMCTBAX alKaHOB. § 25

HpOI‘HO3I/Ip0BaTL CBOIiCTBa HU3y4JacMbIX BCIICCTB HAa OCHOBAHUU TCOPHUU XUMHYCCKOT'O

16




Homep
ypoxa

Tema ypoxa

Xapaxmepucmuxa OCHOBHBIX U008 0esmMelbHOCIU ywawuxcs

Homawmnee 3a0anue

CTPOCHUS OPTAaHUYICCKHX BEIIECTB.
HccnenoBaTh CBOWCTBA U3y4aEMbIX BELIECTB.

[Iporno3upoBaTh CBOWCTBA HEM3YUYEHHBIX BEUIECTB 10 AHAJOTHU C MU3yYEHHBIMH Bellle-
CTBaMHU TOT'O K€ TOMOJIOTHYECKOT0 psijia.

HaGmronate AeMOHCTpUPYEMBIE U CAMOCTOSTEIHHO MPOBOJAUMBIE OIBITHI.

29.

[lony4yeHue 1 NpUMEHEHHNE AIKAHOB

XapakTepHu3oBaTh POMBIIUICHHBIE U J1a00paTOPHBIE CIIOCOOBI MOTyYESHUsI ATKaHOB.
CormocTaBsITh XUMHYIECKHE CBOWCTBA aJIKAHOB C 00IACTIMU IPHUMEHEHUS

§ 26

30.

[MuknoankaHsl.

Ha3biBaTh UKII0aIKaHBI 10 MEKIYHAPOJHOM HOMEHKIATYPE.

O000m11aTh 3HAHWUS U IENIATh BEIBOIBI O 3aKOHOMEPHOCTSIX M3MEHEHHUI CBOICTB B TOMOJIIO-
THYECKOM PSIIy LUKJIOAIKAHOB.

MmeTs npencraBieHne 0 BaKHEUIINX XUMUUECKUX CBOMCTBAX LIUKJIOAIKAHOB.
IIporHo3upoBaTh CBOMCTBAa M3y4aeMbIX BEIIECTB HAa OCHOBAHUHU TECOPUHM XUMHUYECKOIO
CTPOEHMSI OPraHUYECKUX BEUIECTB.

IIporao3upoBarh CBOWCTBA HEM3YUECHHBIX BEIIECTB IO aHAJOTUM C U3YYEHHBIMH Belle-
CTBaMH TOT'O K€ TOMOJIOTUYECKOTO PsJIa.

XapakTepHu30BaTh MPOMBIIUICHHBIE W JTAOOPaTOPHBIE CIIOCOOBI TONYYCHUS ITHKIIOATKa-
HOB.

ComocTaBnsATh XUMHICCKHE CBOWCTBA IUKIIOAIKAHOB ¢ 00IaCTIMH TPUMEHEHHS

§27

31.

Ankenpl. CTpoeHHEe, HOMEHKJIATYpa,
nzomepus, GU3NIECKUE CBOMCTBA

HaspiBaTh ayikeHbI M0 MEXKAYyHAPOIHON HOMeHKIaType. OOBICHSITH 3JIEKTPOHHOE CTPOE-
HHE MOJICKYJI H3YYCHHBIX BEICCTB.

0O06001aTh 3HaHUS | JIENaTh BHIBOJIBI O 3aKOHOMEPHOCTSIX U3MEHEHHI CBOHCTB B TOMOJIO-
THYECKOM DSy aJIKCHOB.

MoieupoBaTh MOJICKYJIbl H3yYCHHBIX KJIACCOB BEIIECCTB

§28

32.

Peakuuu 31eKTpOPUILHOTO MPHUCOEH-
HEHUSI.

HwmeTts mpeacTaBineHre 0 BaXKHEHIINX XUMUYECKUX CBOMCTBAX alKEeHOB.

IIporuo3upoBaTh CBOICTBA M3y4aeMBIX BEIIECTB HA OCHOBAHMU TEOPHUH XUMHUUECKOTO
CTPOEHUSI OPraHUYECKUX BELIECTB.

HccrnenoBaTh cBOMCTBA N3y4aeMbIX BEILIECTB.

IIporuo3upoBaTh CBOMCTBA HEM3YUEHHBIX BEILECTB MO aHAJOTMM C U3yYCHHBIMM Belle-
CTBAMH TOT'O K€ TOMOJIOTHUYECKOTO psAa.

Habmromate 1 OHUCHIBATE AEMOHCTPHUPYEMBIE OIBITHI

§ 29

33.

HonyquHe 1 IPUMCHCHHC aJIKCHOB

XapakTepHu30BaTh MPOMBIIUICHHBIE U JJAOOPATOPHBIE CITIOCOOBI ITOTyYSHHS ATKCHOB.
ComocTaBIATh XUMUYECKHE CBOWCTBA aJKEHOB C 007IaCTAMHU IPIMEHEHHS.
Habmronats 11 OHMCHIBATE AEMOHCTPHUPYEMBIE OIBITHI

§ 30
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Homep
ypoxa

Tema ypoxa

Xapaxmepucmuxa OCHOBHBIX U008 0esmMelbHOCIU ywawuxcs

Homawmnee 3a0anue

34.

[Ipaktuueckas padora 2. [lomyuenue n
CBOICTBa THIICHA.

HpOBOIII/ITb, Ha6HIO,I[aTI> ¥ OIHCBHIBATh XUMHYICCKHUI OKCIEPUMEHT II0 ITOJYUYCHHUIO 3TUIIC-
Ha.

Ha6mozlan> 1 OMUCBIBATH CAMOCTOATCIIBHO IMPOBOAMMBIC ONBITHI C MOMONIIBIO POAHOTO
SI3bIKA U A3bIKa XUMUU.

COGJ’IIO,Z[&TI) IpaBujia TCXHUKN 0e30I1aCHOCTH.

[IpoTokon o BEIMOI-
HEHHOH paboTe

35.

AJIKaaVeHEbl.

HasbiBaTh ankaaueHbl IO MEKIYHAPOIHON HOMEHKIIATYPE.

OOBACHATD DIIEKTPOHHOE CTPOCHHE MOJIEKYII H3YICHHBIX BEIIECTB.

KnaccugumumpoBats IEHOBEIC YTIIEBOAOPOIEL.

Nmets npencTaBieHne 0 BAXKHEHIIINX XUMUYECKUX CBOMCTBAX aJIKaJUEHOB.
[IporHo3upoBaTh CBOMCTBAa M3y4aeMbIX BELIECTB HA OCHOBAaHHMM TEOPUH XHUMHUYECKOIO
CTPOEHUS OPraHUYECKUX BELIECTB.

XapakTepu30BaTh MPOMBIIUICHHBIC CITOCOOBI MOJYUYCHHUS aJIKaTUCHOB

§31

36.

Peakuuun nonmumepuzanuu.

XapakTepHu3oBaTh IIPOMBIIUICHHbIE U JA00PaTOPHBIE CIIOCOOBI MOTYUYESHUs Kay4yKOB.
ComnocTaBnsaTh XUMUYIECKHE CBOWCTBA aJIKaJAUEHOB C 00JaCTSIMU IPUMEHEHUS

§32

37.

Anxunpl. CTpoeHme, HOMEHKJIATypa,

n3oMepus, GU3NUECKHE CBOUCTBA

Ha3srpiBaTh aKuHEI 11O Mexcz[yHapoleoﬁ HOMCHKJIATYpPC.

OOBACHATH QJICKTPOHHOC CTPOCHHE MOJICKYJI U3YyYCHHbBIX BCIICCTB.

O606H.IaTb 3HaHUA U ACJIaTh BBIBOJBI O 3aKOHOMEPHOCTAX H3MEHCHHUM CBOKMCTB B TOMOJIO-
THYCCKOM DAY aJIKWHOB.

§33

38.

Peakiuu 351eKTpOQUIBHOTO U HYKJIEO-
($UILHOTO IPUCOETUHEHUSI.

MmeTs npenicTaBiieHne 0 BaKHEUIINX XUMUUECKHUX CBOMCTBAX aJIKHHOB.

IIporHo3upoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB HAa OCHOBAHUHU TECOPUM XUMHUYECKOIO
CTPOEHMSI OPraHUYECKUX BEUIECTB.

IIporHo3upoBarh CBOMCTBA HEM3YUECHHBIX BEIIECTB 10 aHAJOTMHM C U3YYEHHBIMHU Bellle-
CTBaMH TOT'O K€ TOMOJIOTUYECKOTO Ps/Ia.

Habnronate 1 ONHCHIBATE IEMOHCTPHUPYEMBIE OIBITHI

§ 34

39.

HonyquMe U IPUMCHCHHUEC aJIKUHOB

XapaKTepI/ISOBaTL MIPOMBIIIJICHHBIC U J'Ia60paT0pHLI€ CII0COOBI MOJYYCHUSA aJIKUHOB.
CoIOCTaBIATh XUMHUYECKHE CBOMCTBA aJIKMHOB C 00JIACTSIMU MMPUMEHCHUA.

§ 35

40.

I'enetnueckass cBs3b Mexny anudaru-
YECKUMH YIJIEBOJOPOIAMH.

Hcnons3oBaTh AJITOPUTMBI IIPpU PCHICHUM 3a/1a4.
CocTaBisTh YpaBHCHUA 110 3aJaHHBIM CXEMaM npeBpameHI/Iﬁ

Koucnekr

41.

Apomarndeckne yriaeBoA0pOIbL.
Ctpoenne OCH30JIBHOTO KOJbIIA, HO-
¢dusnueckue

MEHKJIaTypa, HW30MepHus,

CBOICTBa ApCHOB

HaszbiBaTh apeHsbl 110 TPUBUAIBLHON 1 MEXIYHAPOJIHON HOMEHKIIAType.

OOBSICHATH AJIEKTPOHHOE CTPOSHHE MOJIEKYJ M3ydeHHBIX BemecTB. O000maTh 3HaHUS U
JIeN1aTh BBIBOJbI O 3aKOHOMEPHOCTSIX U3MEHEHUIN CBOICTB B TOMOJIOTUYECKOM Py ape-
HOB

§ 36
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Homep

ypoxa Tema ypoxa Xapaxmepucmuxa 0CHOBHBIX 8UO08 0esTMENbHOCTNU YYAUUXCSL Homawmnee 3adanue
42. | Peakiuu 31eKTpOQUILHOTO 3aMeneHus. | VIMETh mpencTapaeHue 0 BaKHEHIIMX XMMAYECKHX CBOHCTBAX apeHOB. § 37
ITporHo3upoBaTh CBOIiCTBAa M3y4aeMbIX BEIIECTB HA OCHOBAHWU TEOPUH XUMHYECKOTO
CTPOEHHUS OPIraHUYECKHX BEIIECTB.
ITporHo3upoBaTh CBONCTBA HEM3YUEHHBIX BEILECTB 110 AHAJOTUM C M3YYECHHBIMU Bellle-
CTBaMH TOT'O K€ TOMOJIOTHYECKOTO psia
43. | [lpaBuna opueHTanuu 3amectutenicil B | Ocobennoctn xumun ankunbensonos. [Ipapuna opuenTanuu 3amectutenedl B peakuusax | KoHcmekrt
PEAKIMAX 3aMEICHHUSL. 3amenieHus. bpomupoBaHne 1 HUTPOBAaHKE TOIYOJIA.
44. | [lony4eHue U MpUMEHEHHUE apEHOB. XapakTepu30BaTh IPOMBILIIEHHbIE U JJA0OPaTOPHBIE CIIOCOOBI IIOIY4EHUS apPEHOB. § 38
CormocTaBsITh XUMHIECKHE CBOWCTBA apEHOB C 00IACTSIMU IPUMEHEHHUSL.
Habmonate 1 onichIBaTh JEMOHCTPUPYEMBIE OTIBITHI
45. | llpaktuyeckas pabora 3. CBoiicTBa
OeH3oa.
46. [IpupogHbple HMCTOYHHMKM YIVIEBOAOPO- | XapakTepu3oBaTh OCHOBHBIE HANPABJICHUs MCIIOJIb30BaHUS U nepepaboTku HedTH, mpu- | § 39
noB. Hedtp, Ta3, yrons. [lepBuunas me- | POAHOTO rasa M KAMEHHOTO YT
pepaboTKa yrieBOJOPOTHOTO ChIPhs
47. I'myboxas nepepabotka HeTH. OneprpoBaTh MOHATHIMHU «KPEKUHIY, KITHPOJIN3», «PUBOPMUHIY. § 40
Kpexunr, pudopmunr OOBSICHATD OTJINYUS] TEPMUUECKOTO KPEKUHTa OT KaTaJIMTUYECKOTO.
XapakTepHu30BaTh OCHOBHBIE HAIIPABIICHHS TITyOOKOH 1epepaboTku HehTH
48. | I'eneTnueckas CBsSI3b MEXKJY pa3in4Hbl- | OIMCEIBATE F€HETUIECKUE CBA3M MEXIY M3yYCHHBIMH KIAaCCaMM OPTaHMYECKHX coemu- | § 41
MU KJIaCCaMH YIJI€BOIOPOIO0B. HEHUH.
CocTaBnsTh ypaBHEHUs pEakUni, WIUTIOCTPUPYIOIINX T€HETHYECKYIO CBS3b MEXIY pas-
JIMYHBIMH YITIEBOAOPOAAMH.
CocTaBisATh ypaBHEHUS PEaKIHi 10 33aJaHHOW CXeMe IpEeBpalleHH, coeprKameii Hens-
BECTHBIE U YCJIOBUS PEAKLIUH
49, lanoreHonpou3BoAHbBIE YTIEBOAOPOAOB. | HasbiBaTh rajaoreHOnpousBoAHbIE YIIIEBOJOPOAOB 10 MEXIYHAPOAHOW HOMEHKIAtype. | § 42

OOBACHATH AIICKTPOHHOE CTPOCHHE MOJICKYJI M3YYEHHBIX BemiecTB. O000maTh 3HAHUS U
JIeN1aTh BBIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHUH CBOMCTB B TOMOJIOTUYECKOM PSIILy Tallo-
TEHOIPOU3BOJIHBIX YIJIEBOJOPOIOB.

HNmers mpencraBiieHne O BaKHEWIIMX XMMHUYECKUX CBOMCTBaxX TIajIOT€HONPOM3BOJHBIX
YTJIEBOJIOPOAOB.

[Iporao3upoBath CBOHCTBAa M3y4aeMBIX BEIIECTB HA OCHOBAHHH TEOPHH XHMHUYECKOTO
CTPOCHUS OPTAaHUYIECKHUX BEIIECTB.
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Homep
ypoxa

Tema ypoxa

Xapaxmepucmuxa OCHOBHBIX U008 0esmMelbHOCIU ywawuxcs

Homawmnee 3a0anue

ComocTaBnsATh XMMHUYECKHE CBOICTBA TaJIOTEHOIIPOU3BOIHBIX YTIIEBOJOPOIOB C 00Ja-
CTSIMH IPUMEHEHUS

50.

OO6o0mmaromee MOBTOPEHHE 110 TEMe:
«YTIIEeBOOPOIBIY.

CucteMaTu3upoBaTh ¥ 0000IIAThH MOJYYCHHBIC 3HAHKUS O CTPOCHHUH, CBOHCTBAX, MOIy4e-
HUY U IPUMCHEHUH YTIICBOJIOPOIOB.
CocTaBiATh 00001LAIOIIHE CXEMBI.

WNHnuBuyanbHbIe
3aJIaHus

51.

Konrponbnas padora Ne 2. YrieBopo-
POJIBL.

OCYH.ICCTBJ'I?ITB TMO3HABATCIIbHYIO pe(bnelccmo B OTHOIICHUU COOCTBEHHBIX ,E[OCTPI)I(GHPII}'I B
nponecce peuiCHuA y‘I€6HbIX W IIO3HAaBATCJIbHBIX 3a/1a4

Tema 3. Kuciopoacoaep:kamue opra-
HU4Yeckue coenuHenus (18 1)

52.

CnupTel

Ha3bIBaTh CIUPTHI 110 MEKYHAPOIHON HOMEHKIATYPE.

OOBSICHATB DJIEKTPOHHOE CTPOSHHE MOJIEKYJ U3yYEHHBIX BEIECTB.

O0001maTh 3HaHUS U JeNaTh BBIBOJbI O 3aKOHOMEPHOCTSX N3MEHEHHH CBOHCTB B TOMOJIO-
THYECKOM sy CIIUPTOB

§43

53.

XUMHUYECKUE CBOMCTBA M TMOJYYEHHE
cruptoB. [IpocTeie 3dupsr

HmeTh peacTaBueHre O BAXKHEHIINX XHMAYECKHX CBOMCTBAX CITUPTOB.

[IporHo3upoBath CBOHCTBAa M3y4aeMBIX BEMIECTB HA OCHOBAaHHU TEOPHH XHMHUYECKOTO
CTPOCHUS OPTaHHYCCKUX BEIIECTB.

HpOFHO?)I/IpOBaTI) CBOﬁCTBa HeI/I3y‘-ICHHBIX BCIIICCTB 110 AHAJIOTHUU C I/I3y‘-IeHHI>IMI/I BCIIIC-
CTBaMU TOTO K€ TOMOJIOTHYECKOTO Psijia.

XapakTepHu30BaTh MPOMBIIIICHHbIE U JJAOOPATOPHBIE CIIOCOOBI OTyYeHHS CITUPTOB.
COHOCT&BJ’[HTB XUMHUYCCKHUEC CBOﬁCTBa CHI/IpTOB C OGJ’[&CTHMI/I HpI/IMeHeHI/IS{.

HccnenoBaTh cBOMCTBA U3y4aeMbIX BEIECTB.

Habnrogats TeMOHCTPUPYEMBIE H CAMOCTOSTEIHHO IPOBOAUMBIC OTIBITHL.

Habnrogate ¥ OMKCHIBATE XUMHYECKUE PEAKIMH C MOMOINBI0 POJHOTO sI3bIKA M S3bIKA
XUMHH.

Co0OroaTh mpaBmiia TEXHAKHA 0€30MaCHOCTH

§ 44

54.

MHoroaToMHEBIE CIIUPTHI.

Ha3piBaTh MHOTOATOMHBIE CTUPTHI 110 TPUBUAIHHON U MEXKTYHAPOIHOW HOMEHKIIATYPE.
OOBSICHATD INEKTPOHHOE CTPOSHHUE MOJIEKYJI H3yUYEHHBIX BEIIECTB.

HMeTh npeacTaBieHre 0 Ba)KHEHIINX XUMUYECKUX CBOMCTBAX MHOIOATOMHBIX CIIUPTOB.
IIporHo3upoBaTh CBONCTBA M3y4YacMbIX BELIECTB HA OCHOBAaHMM TEOPUU XUMHUYECKOTO
CTPOEHUSI OPraHU4YECKUX BELIECTB.

§ 45
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Homep
ypoKa

Tema ypoxa

Xapaxmepucmuxa OCHOBHBIX U008 0esmMelbHOCIU ywawuxcs

Homawmnee 3a0anue

ComocTaBisITh XUMHUYECKHE CBOICTBA MHOTOATOMHBIX CHHPTOB C OOJIACTAMH TpPHMEHE-
HUSL.

Habnronats 1EMOHCTPUPYEMBIC W CAMOCTOSTEIHHO MPOBOAUMBIC OTIBITHI.

Habnrongate ¥ OMKCHIBATE XUMHUYCCKUE PEAKIMU C MOMOIIBIO POJHOTO S3bIKA U SI3bIKA
XHMUH.

WnenTnduunpoBats MHOTOATOMHBIE CITUPTHI C IIOMOIIBIO KAYECTBEHHBIX PEaKIIHH.
Co0OJro1aTh MpaBuiia TEXHUKKA 0€30MaCHOCTH

55.

[IpakTuueckas padora 4. CiupThl

[IpoBoauTh, HAOIIOAATH U OMKUCHIBATE XUMHUUYCCKUIN HKCIIEPUMEHT IO MOJIYYCHHUIO OpPOM-
JTaHa.

Habmrogath ¥ OMKCHIBATH CAMOCTOSITENIBHO MTPOBOAMMBIE OIMBITBI C MOMOIIBIO POTHOTO
SI3BIKA U SI3bIKA XUMUH.

Co0OJro1aTh MpaBuiia TEXHUKKA 0€30MaCHOCTH

IIpoTtokon o BbIIOIN-
HEHHOU paboTe

56.

DeHOoTEL.

HasbiBaTh (heHOIBI 0 MEKITYHAPOAHOH HOMEHKIIATYPE.

O6T)5ICHSITI) QJICKTPOHHOE CTPOCHUEC MOJICKYJT M3YyYCHHBIX BCUICCTB.

OmnpenensTs BIMSHAE HA PEaKIIMOHHYIO CIOCOOHOCTH (DeHOIIa P-T-CONPSIKEHNSI.

VMeTs npejicTaBlIeHIE 0 BAXKHEUIINX XUMHIECKAX CBOMCTBaX (DEHOIIOB.
IporHo3upoBaTh CBOMCTBA M3y4aeMBIX BCLIECTB HA OCHOBAHHH TCOPHU XHMUYECKOTO
CTPOEHUSI OPraHUYECKHX BEIIECTB.

CoInocTaBISITh XUMHUYECKHE CBOMCTBA (HEHOIIOB € 00JIACTAMH IPUMECHEHHS.

HccnenoBaTh CBOMCTBA H3yYaeMbIX BELIECTB.

Hab6mronats 7eMOHCTPUPYEMBIE 1 CAMOCTOSATEIHHO MPOBOJAUMBIE OTIBITHI.

Ha6J'IIO}:[aTb M OMUCBIBATH XUMHUYCCKHUE PECAKIHNU C IOMOINBIO POJHOIO fA3bIKa U SA3bIKa

XHUMHH.

§ 46

57.

Pemenne 3a7a4 W BBIIIOJHCHUC YIIPAXK-

HEHUH.

BrIsIBIIATE B3aMMHOE BIIMSIHHE aTOMOB B MOJIEKYJIaX OPraHU4YC€CKUX COCIUHECHHH Ha pu-
MEpEC CpaBHCHUA CBOICTB 66H30J’Ia, q)eHona, EU'II/I(I)aTI/I‘IGCKOI‘O CIpTa.

Hcnons3oBaTh AJITOPUTMBI IIPU PCHICHUM 3a1a4.

CocTaBIsITh YpaBHCHUA 110 3a/IaHHBIM CXEeMaM HpeBpaIIICHI/Iﬁ

NnauBunyansHbie
3aJaHUs

58.

KapOoHunbHbIE COEAMHEHUS: HOMEH-

KJIaTypa, W30MEpHs, PEaKiuu MPUCO-

e IUHEHUS

Ha3zpiBaTh KapOOHIIBHBIC COCIUHEHUS MO TPUBHAIHHONH M MEXKIYHAPOJIHOW HOMCHKIIA-
Type.

OOBSICHATD INEKTPOHHOE CTPOSHHUE MOJIEKYJI H3yUYEHHBIX BEIIECTB.

0O06001IaTh 3HAHUS | JIENATh BHIBOABI O 3aKOHOMEPHOCTSIX H3MEHEHHMH CBOKWCTB B TOMOJIO-
THYECKOM DSy allbJACTHUIOB H KETOHOB.

CpaBHUBATH PEAKIIMOHHYIO CIIOCOOHOCTH aJIbJICTHIOB U KETOHOB B PEAKIUAX IPUCOETU-

§ 47
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Homep
ypoxa

Tema ypoxa

Xapaxmepucmuxa OCHOBHBIX U008 0esmMelbHOCIU ywawuxcs

Homawmnee 3a0anue

HCHUA

59.

Peaknmn HYKIIEOQHUIIBHOTO TIPHUCOEIH-
HEHUSL.

Peakuuu HyKﬂeO(l)I/IJ'H)HOFO NPUCOCANHCHUA. Peakuuu MpUCOCANHEHU BOAbI, CIIMPTOB,
quaHoBOOOpOaAa U FI/IL[pO(Jyﬂb(i)I/ITa HaTpus. CpaBHeHI/Ie peaKIlI/IOHHOfI CIIOCOOHOCTH ajlb-
ACTUA0B U KETOHOB B PCAKINAX TPUCOCANHCHUA.

Koncnexr

60.

XHUMHYECKHE CBOMCTBA U METOJIbI MOJIY-
YEeHUS KapOOHWIBHBIX COEANHEHUI

HMeTh MpencTaBicHUE O BAXKHEHIITNX XUMHUYCCKUX CBOMCTBAX KapOOHHMIIBHBIX COCIMHE-
HUMN.

[Iporao3upoBath CBOHCTBAa M3y4aeMBIX BEIIECTB HA OCHOBAHHH TEOPHH XHMHUYECKOTO
CTPOCHUS OPTAaHHYCCKUX BEIECTB.

HccrenoBaTh CBOMCTBA H3yYaeMbIX BEIIECTB.

Habmrongate 1eMOHCTpHUpYEMBIE H CAMOCTOSTEIFHO TIPOBOAMMEIE OTIBITHI.

Ha6J’IIOZ[aTL M OMUCBIBATH XUMHUYCCKHUE PCAKIHNU C MOMOINBIO POJHOIO fA3bIKa W SA3bIKa
XUMHUH.

HI[CHTI/I(bI/IHI/IpOBaTI) AJIbJACTU bl C IIOMOIIIBIO KAYECTBECHHBIX peaKHHﬁ.

Co0OJro1aTh MpaBuiia TEXHUKHA 0€30MaCHOCTH.

COHOCTaBJ’IHTL XUMHYECKHE CBOMCTBA Kap6OHI/IJ'II)HI)IX CO@I[I/IHCHI/Iﬁ C O6J'IaCT$[MI/I npume-
HEHUS

§ 48

61.

[IpakTuueckas padorta 5. ANbACruabl U
KETOHBI

[IpoBoauTh, HAOIIOIATH M OMKUCHIBATH XUMUYECKUI IKCIIEPUMEHT 10 MOJTYUEHHIO aleTO-
Ha.

Habmoath ¥ OMKCHIBATH CAMOCTOSITENILHO MPOBOAUMBIE OMBITHI C MOMOIIBIO POJTHOTO
SI3BIKA M A3bIKA XUMHUH.

Cobmro1aTh paBuiia TEXHUKU 0€30MaCHOCTH

IIporokon o BbIOIN-
HEHHOU paboTe

62.

KapOoHoBBIE KHCTIOTHI

Ha3sbiBath KapOOHOBBIE KHCIOTHI [0 TPUBUAIBHOW U MEXIyHAPOIHON HOMEHKIIATYpE.
OOBSICHATD INEKTPOHHOE CTPOSHHUE MOJIEKYJI H3yUYEHHBIX BEIIECTB.

O0001IaTh 3HAHUS | JIENIaTh BHIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHUH CBOWCTB B TOMOJIO-
THYECKOM STy KapOOHOBBIX KHCIIOT.

HmeTs mpeacraBneHre 0 BAXKHEHIINX XHMAYECKHX CBOMCTBAaX KapOOHOBBIX KUCIIOT.
OOBACHIATh U3MCHEHHE CHIIBI KapOOHOBBIX KHCIOT IPH BBEICHHWU JOHOPHBIX M aKIET-
TOPHBIX 3aMECTUTEIIEH.

IIporHo3upoBarh CBOWCTBa M3y4aeMbIX BEIIECTB HAa OCHOBAHUHU TEOPUHM XUMHUYECKOTO
CTPOCHMSI OPraHUYECKUX BEUIECTB.

HccnenoBaTh CBOWCTBA U3y4aEMbIX BELIECTB.

Habmrogate 1eMOHCTpUpPYEMBIE H CAMOCTOSTETIFHO IIPOBOAUMBIE OTIBITHL.

Habmrogate ¥ OMMCHIBATE XUMHYECKHE PEAKIIMH C MTOMOINBIO POJHOTO SI3BIKA W S3BIKA

§49
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Homep

Tema ypoxa Xapaxmepucmurxa 0CHOBHBIX U0 OesTMENbHOCMU YUAUUXCSL Homawmnee 3a0anue
ypoxa
XAMHAH.
CobnroaTh mpaBmiia TEXHAKHA O€30MaCHOCTH.
63. | IIpaktuueckas padora 6. KapOGonossie | IIpoBoauts, HaOMOAaTh M ONMCHIBATE XUMHYECKUH IKCIIEPUMEHT MO MONYYEHHIO YKCyc- | [IpOTOKOA O BBIMOJI-
KUCIIOTHI HOW KUCJIOTHI M U3yYCHHIO €€ CBOMCTB. HEHHO# paboTe
Habnrogate ¥ OMKCHIBATH CAMOCTOSITEIBHO MPOBOJMMBIC OIBITHI C MOMOIIBIO POTHOTO
SA3bIKA U SA3bIKa XUMHH.
Co0OnronaTh mpaBmiia TEXHAKHA 0€30MaCHOCTH
64. | OyHKIMOHAIBHBIC TPOU3BOAHBIC Kap- | OOBACHATE 3JIEKTPOHHOE CTPOCHHE MOJIEKYI H3YIECHHBIX BEILECTB. §50
GOHOBBIX KHUCIOT. HmeTh mpeacTaBiIeHNe 0 BKHEHIINX XUMHUYECKAX CBOUCTBaX (PYHKIMOHAIBHBIX IPOU3-
BOJIHBIX KapOOHOBEIX KUCIIOT.
CpaBHHBaTh (h)U3UUECKHE CBOWMCTBA M PEAKIMOHHYIO CIIOCOOHOCTH CIIOXHBIX 3(QHPOB U
H30MEPHBIX UM KapOOHOBBIX KHCIIOT.
HpOFHOSI/IpOBaTL CBOICTBa N3y4a€MbIX BCHICCTB HAa OCHOBAHHWU TCOPUU XHUMHUYECKOI'O
CTPOCHU OPraHNYCCKUX BEIICCTB.
HccnenoBaTh CBOWCTBA U3y4aEMbIX BEILIECTB.
Habnrogate ¥ OMHCHIBATE XUMHYECKUE PEAKIIMH C MMOMOIIBI0 POJHOTO sI3BIKA W S3BIKA
XAMHH.
Co0OnroaTh mpaBwiia TEXHAKA O€30MaCHOCTH.
ComocTaBnsATh XUMHUYSCKHE CBOWCTBA (PYHKIHOHAIBHBIX MPOU3BOTHBIX KapOOHOBBIX
KHCJIOT ¢ 00JTacTsIMH MPAMEHEHHS
65. [IpakTnueckas pabora 7. [lomyuenue | [IpoBoauTh, HAGMIOAATE M ONHUCHIBATE XUMHYECKHH 3KCIIEPUMEHT M0 TONyYeHHIo aTuna- | [IpoTokon o BhIIOIN-
(GpyKTOBBIX 3(DHUPOB W CaMOCIBHBIX | LETATa. HEHHOU paboTe
HyXOB Ha6J'[}O}IaTB M OIMUCBIBATH CAMOCTOATCIIBHO ITPOBOAMMBIC OMNBITHI C MOMOMIBIO POIHOTO
S3bIKA U A3bIKA XUMHUHU.
Co0OroaTh mpaBmiia TEXHAKHA 0€30MaCHOCTH
66. | MHoroobpasue KapOOHOBBIX KUCJIOT HazpiBaTh HenpesenbHblE, ApOMATUUECKHE U TUKAPOOHOBBIE KMCIIOTHI O TpUBHANBHOK 1 | § 51
MEXITyHAPOIHO HOMEHKJIATYpE.
OOBACHSTB DIIEKTPOHHOE CTPOCHHE MOJICKYJI U3YYCHHBIX BEIICCTB.
Nmets IMPEACTABJICHUC O BaXXHENIIINX XUMUYECKUX CBOMCTBAX Kap6OHOBBIX KHCJIOT.
[TornmaTh 3HaYeHNE KapOOHOBBIX KHUCIIOT.
ComocTaBnATh XNMUYECKHE CBOWCTBA HENPEAETHHBIX, APOMATHIECKUX M JTUKApOOHOBBIX
KHCJIOT ¢ 00TacTsIMH TPUMEHEHHS
67. | Pemenue 3amad v BEHITIONHEHUE yIpax- | MCIons30BaTh anropuTMBI IIPH PENICHAH 3a1a4. NunuBuyanbHbie
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Homep

ypoxa Tema ypoxa Xapaxmepucmurxa 0CHOBHBIX U0 OesTMENbHOCMU YUAUUXCSL Homawmnee 3a0anue
HEHUM CocTaBisiATh ypaBHEHHMS 110 33JaHHBIM CXeMaM MPEBPaIeHHN 3alaHns
68. | O6oOmaromuii ypok mo teme: «Kucno- | CucreMaTusupoBaTh U 0000IIaTh NOTYIECHHBIE 3HAHUA O CTPOCHUH, CBOKMCTBAX, Tonyde- | MHAUBHyaIbHBIC
poacoaepxalue OpraHuYeCcKue Coenu- HUW 1 IPUMEHEHUHN KHUCIIOPOACOACPKAIMINX OPTAaHUIECKUX COeIIPIHeHI/Iﬁ. 3aJaHuA
HEHHS CocTaBiATh 0000IIAOIINE CXEMBI.
OnwuceBaTh TEHETUYECKUE CBSI3M MEXKIY M3YYCHHBIMH KIIACCAMU OPTAaHWYECKHX COCIH-
HEHUl
69. | KourponeHas pabora Ne3. Kucnopos- | OcyuiecTBisth no3HaBaTeIbHYI0 pe(IeKCHIO B OTHOMIEHHH COOCTBEHHBIX JOCTHKEHUH B
coJepiKalllie OpraHUYecKHue COoequHe- | MPOLecce PeMICHNs YIeOHBIX U MO3HABATEIBHBIX 3a/1a4
HUA.
Tema 4. A30T- U cepocoep:kauue
coenuHenust (8 1)
70. AMUHEBI HaspiBaTh aMUHBI 10 TPUBUAJIBHONW U MEXKIYHAPOJHON HOMEHKJIATYpeE. § 53
OOBSICHATB DJIEKTPOHHOE CTPOSHHE MOJIEKYJ U3yYEHHBIX BEIECTB.
WmeTs nipeacTaBicHre O BAXKHEHIITNX XHMUYECKAX CBOMCTBAX aMHHOB.
[Iporao3upoBaTh BO3MOKHOCTh POTEKAHUS XUMUYECKHX PEAKIU Ha OCHOBE 3HAHHUH 00
AJIEKTPOHHOM CTPOCHHH BEIIECTB.
OOBACHATP TPOTEKAHHE XUMHYECKUX PEaKIMi MEXKIy OpPraHHYeCKHMH BEIIeCTBAMH,
WCTIONB3Ys 3HAHUA 00 MX MEXaHU3MaX.
71. | ApoMaTtudecKre aMUHBI. OOBACHATD 3JEKTPOHHOE CTPOECHUE MOJIEKYIT APOMATHIECKUX AMUHOB. § 54
MmeTs npenicTaBiieHne 0 BaKHEUIIUX XUMUUECKHUX CBOMCTBAX apOMAaTHUYECKUX aMUHOB.
IIporao3upoBaTh BO3MOKHOCTh IPOTEKAHUS XUMUYECKUX PEAKIMil Ha OCHOBE 3HAHHUH 00
9IEKTPOHHOM CTPOSHHH BEIIECTB.
OOBACHATH TPOTEKAHHE XUMHUYCCKUX PEaKIMi MEKAy OpPraHUYeCKHMHU BEIICCTBAMH,
WCTIONB3Ys 3HAHHUS 00 UX MEXaHH3MaX.
XapakTepHu30BaTh MOTPEOUTEIHCKUE CBOMCTBA H3yUYCHHBIX BEIICCTB.
HccnenoBaTh CBOWCTBA U3y4aeMbIX BELIECTB.
72. | T'eTeponMKINYECKHE COCTUHCHHMSL. OOBACHATD HJIEKTPOHHOE CTPOCHNE MOJIEKYJ N3yUYEHHBIX BEIIECTB. § 56

HmeTs mpeactaBiieHHe O BaXXKHEHIIMX XMMHUYECKHUX CBOMCTBAaxX reTepOLMKINYECKUX CO-
€JIUHEHUH.

OOBSCHATh TPOTEKAHUE XUMHUYECKUX PEaKIUid MEXTy OpPraHMYECKUMHU BEIIeCTBAMU,
HCTIONB3YS 3HAHUS 00 X MEXaHU3Max.

[Iporao3upoBath BO3MOKHOCTh POTEKAHUS XUMUYCCKUX PEAKIUI HA OCHOBE 3HAHUI 00
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Homep

ypoxa Tema ypoxa Xapaxmepucmurxa 0CHOBHBIX U0 OesTMENbHOCMU YUAUUXCSL Lomawnee 3adanue
9IEKTPOHHOM CTPOSHHH BEIIECTB.
XapakTepHu30oBaTh MOTPEOUTEIBCKUE CBOMICTBA M3yUCHHBIX BEIICCTB

73. [llecTruneHHbIE T€TEPOILIUKIIBI. OOBACHSTH AJICKTPOHHOE CTPOCHUE MOJICKYJI U3YUCHHBIX BEIICCTB. § 57

Nmets mpejicTaBiieHre O BaXKHEWITUX XMMHYECKUX CBONCTBAX I'€TEPOLUKINYECKUX CO-
€IMHEHUH.
OOBACHIATh TMPOTECKAHHE XUMHUYCCKUX PEaKIUi MEXKIY OPraHMYCCKHMMHU BEIICCTBAMH,
WCTIONB3YS 3HAHUA 00 MX MEXaHU3MaX.

74. AJKanouas!. Ankamongsl. MeTopl BRIACTICHAS aJIKAJOUI0B U3 pacTeHuid. MeTonsl oOHapyxkeHus ain- | KoHcIekT

kanounoB. Kiaccudukanus 1 THOMYHBIE TIPEICTABUTEIH ATKaJIOUIOB.

75. [IpakTiueckas pabora Ne 9. Pemenwne | [IpoBomuTs, HaOMIOMATE M ONMKUCHIBATH XUMHUYECKUH SKCIICPUMEHT IO pacnosHaBanuio | [IpoTokom o BBITOIN-
DKCHEPUMEHTAIBHBIX 3a1a4 110 Teme: | a30TCOACPKANIMX OPraHMICCKUX COC/IMHCHHIL. HEHHOU paboTe
«A30TCONEpKAIME OPraHUYEeCKUEe Be- HaGmronate U ONMCHIBAaTh CaMOCTOSATEIHHO MPOBOJAMMEBIE OIBITHI C MOMOIIBIO POJHOTO
IECTBaY SI3BIKA U SA3bIKA XUMUHU.

Co0OJro1aTh MpaBuiia TEXHUKHA 0€30MaCHOCTH

76. Oo6o06maromee moBropeHue Mo Teme: | CHcTeMaTH3UpoBaTh M 0000WIATH IONTYYEHHBIC 3HAHKMSA O CTPOCHMH, CBOMCTBAX, MOIyYe-

«A30T- U cepocoepsKalllie OpraHuye- | HAM X IPHMEHEHHH a30T- K CEPOCOACPIKAIIMX OPraHHIECKHX COCTMHEHUH.

CKHE BEIECTBAY CocTaBiATh 0000IIAIOIINE CXEMBI.
OnwuchBaTh TEHETUICCKUE CBSI3M MEXKIY M3YYCHHBIMH KIIACCAMU OPTaHWYECKHX COCIH-
HEHU.
IIpoBoauTh pacueTsl MO0 XUMHUYECKAM (POpMySaM BEIIECTB M yPABHEHUSM XUMUYECKUX
peaxkuuit

77. | KonrponpHas pabora Ned. Azor- u ce-
pocoacpKamumue COCANHCHUA.

Tema 5. BuoJoru4ecKu aKTUBHbIE
BemecTBa (19 4)

78. OO6mrast XapaKTepPUCTHKA YTIICBOJIOB. XapakTepHu30BaTh COCTAB YIIIEBOJOB U UX KIACCU(PUKAIIHIO. § 58
[IporHo3mpoBaTh CBOWCTBA HEM3YUYEHHBIX BEUIECTB [0 AHAJOTHU C W3YYCHHBIMH Belle-
CTBaMU TOTO K€ TOMOJIOTHYECKOTO Psijia.
XapakTepu30BaTh QYHKIIUU yTIEBOIOB.
PackpbIBaTh OMOIOTHYECKYIO POJIH YTIIEBOIOB

79. Crpoenne MoHOcaxapuoB. JIuHeitHble | XapaKTepu30BaTh CBOMCTBA IIOKO3bI KAK BEIIECTBA C JBOHCTBEHHON (QyHKkuuei (anpae- | § 59

Y UUKIWYECKUE CTPYKTYPHL

TUIOCIIUPTA).
OOBACHSTB DJICKTPOHHOE CTPOCHHUE MOJICKYJI TIIFOKO3bI U pUOO3HL.
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Tema ypoxa Xapaxmepucmurxa 0CHOBHBIX U0 OesTMENbHOCMU YUAUUXCSL Homawmnee 3a0anue
ypoxa

CpaBHHBATh CTPOSHHE U CBOICTBA TIFOKO3BI M (PPYKTO3HL.
XapakTepHu30BaTh OHOJIOTHYECKYIO POJIb M3yUCHHBIX BEIIECTB.
HccnenoBaTh CBOWCTBA U3y4aeMbIX BELIECTB.
Ha6mronate W ONMCHIBAaTh XUMHUYECKHE PEAKLMU C MOMOIIBIO POJIHOTO SI3bIKA U SI3bIKA
XUMUH.
Co0OJro1aTh MpaBuiia TEXHUKHA 0€30MaCHOCTH

80. XUMHUYECKHE CBOMCTBA MOHOCAXapHJIOB. | XapaKTepH30BaTh CBOMCTBA IIFOKO3BI KaK BEIIECTBA C ABOMCTBEHHOH (yHKunel (ampae- | § 60
THIOCITUPTA).
WmeTs mpencraBieHre 0 BaKHEHIINX XUMHICCKIX CBOHCTBAX TIIFOKO3HIL.
[Iporao3upoBaTh BO3MOKHOCTh IPOTEKAHUS XUMUIECKUX PEaKIil Ha OCHOBE 3HAHHH 00
AIEKTPOHHOM CTPOCHHH BEIIIECTB.
OOBACHITh TMPOTEKAHHEC XUMHUUYCCKUX PEAKIUH MEKIY OpPraHHYeCKUMHU BEIICCTBAMH,
HCTIONB3YS 3HaHUS 00 X MEXaHU3Max.

81. | Jucaxapunmsl. OOBACHATE MEXaHU3MBI 0OPA30BAHUS AUCAXAPUIOB. § 61
MmeTh npesicTaBlieHre 0 BaXKHEUIIUX XUMHUYECKHUX CBOMCTBAX AUCaXapuI0B.
OnwuchBaTh MPOMBIIIICHHOE MOTYYCHUE CaXxapo3bl U3 MPUPOTHOTO CHIPHSL.
ComocTaBIATh XUMHICCKHE CBOWCTBA TUCAXAPUIOB C 00TACTAMH MPUMEHEHHS.
XapakTepHu30BaTh OMOIOTHIECKYIO POJIb TUCAXaPUIIOB

82. | IMonucaxapumbl. CpaBHHBAThH CTpOSHHE U CBOMCTBA Kpaxmalia H [EeJUTFOIIO3HI. § 62
HmeTs npesicTaBiieHre 0 BaKHEUIINX XUMUYECKHUX CBOICTBAX MOJIMCAaXapuaoB.
Ha6mronate W ONMMCHIBATh XUMHUYECKHE PEAKIIMU C MOMOIIBI0 POJHOTO S3bIKA U SI3bIKA
XUMUH.
WnenTuduimpoBaTh KpaxMan ¢ MTOMOIIBI0 KAYECTBEHHBIX PEaKIni.
CoOmo1aTh TpaBuiia TEXHUKHA 0€30MMaCHOCTH.
ConocTaBnsATh XUMHICCKHE CBOWCTBA IMOUCAXAPUIOB C 00JIACTAMU MPUMCHEHHUS.
XapakTepHu30BaTh OHOIOTHYECKYIO POJIb TIOIHCAXAPHIOB

83. | Ilpaktuueckas pabora 8. CaoiicTea

TJIFOKO3BI, Caxapo3bl U Kpaxmalia
84. | Pemenue 3amad ¥ BBIMOJHEHUE yIpax- | MCIoNb30BaTh anropuT™MBI IIPH PENICHUH 3a1a4. NunuBuyanbHbie
HEHMUIA. CocTaBiATh ypaBHEHHUS 110 33/ IaHHBIM CXeMaM MpeBpaIleHu. 3aMaHus

[IpoBOINTH pacdeTsl MO XMMHUYECKHM (OPMYNIaM BEHIECTB M YPABHEHUSIM XMMHUYECKHX
peakiuit

85. | XKupsl u macna. XapakTepu30BaTh OCOOCHHOCTH CBOMCTB KHPOB Ha OCHOBE UX CTpOeHMA (KMpBI Kak | § 63
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ypoxa Tema ypoxa Xapaxmepucmurxa 0CHOBHBIX U0 OesTMENbHOCMU YUAUUXCSL Homawmnee 3adanue
CIIO’KHBIE 3(PHPHI TIAUIEPUHA M BEICIINX KapOOHOBBIX KHCIIOT).
HMets npencTaBieHne 0 BAXXHEHIINX XUMUYECKHUX CBOMCTBAX KUPOB.
XapaxTepHu3oBaTh 00JaCTH NPUMEHEHHUS KHUPOB U X OMOJIOTUYECKYIO POJIb
86. | Ilpaktuueckass pabora 9. Ilomyuyenue
MbLIa LIEJIOYHBIM OMBLUIEHUEM KUPOB
87. | AMMHOKHUCIIOTHI Kak aM(OTepHbIe CO- | XapaKTepH30BaTh AMUHOKHCIOTHI KaK aM()OTEPHBIC OPTAHUYECKHUE COETHHEHHS. § 64
CMHCHUSL. HMets npencTaBieHrne 0 CTPOCHUHU M BAXKHEUITUX XUMHUECKUX CBOMCTBAX aMUHOKHCIIOT.
Xapaktepu3oBaTh (QYHKINH, 00JIACTH MPUMCHEHUSI aMHHOKHCIIOT W UX OHOJOTHYECKYIO
poJib.
Habmrogats 1eMOHCTPUPYEMBIE OTBITHI.
Habnrogate ¥ OMMCBIBATE XUMHUECKHE PEAKIMU C MOMOINBIO POJHOTO S3bIKA U S3bIKA
XUMUH
88. IlenTuast OOBACHITh MEXaHH3M 00pPA30BAHUS U XapaKTep MENTHIHON CBSI3H. § 65
MmeTs npencTaBieHre 0 CTPOCHUH U BaXKHEHIINX XUMUYECKUX CBOMCTBAX MENTHIOB
89. benku XapakTepu30BaTh OCIKH KaK MOJUITCTITH IBL. § 66
OnwuchHBaTh CTPYKTYPHI OeIKa.
WmeTs mpencraBiaeHne O CTPOCHUH U BAKHEHITNX XHMUYECKHX CBOMCTBaX OCIKOB.
Xapaktepu3oBaTh QYHKINH, O0JACTH IPUMEHEHHUS OCITKOB U X OHOJIOTHYECKYIO POJIb.
WnentndunnpoBars GEJIKK ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIHH.
Habnrogate ¥ OMMCHIBATE XUMHUYECKHE PEAKIIMH C MOMOINBIO POJHOTO S3bIKA MU S3bIKA
XMMHH.
Cobmro1aTh paBuiia TEXHUKN 0€30MMaCHOCTH
90. | Ilpakruueckas pabdora 10. benkn u ux
CBOICTBa
91. | CrpykTypa HYKJICHHOBBIX KUCIIOT XapakTepHu30BaTh HyKJIEUHOBBIE KUCIOTHI KaK IPUPOIHBIE TIOIUMEDHI. § 67
OmnuceIBaTh CTPYKTYPbI HYKJIEUHOBBIX KUCIIOT.
CpaBHHMBATh CTPYKTYPHI OETIKOB M HYKJICHHOBBIX KHCJIOT.
92. | buonorudeckass ponab HyKJIeHHOBBIX | Onmceiate Gynkmun JIHK n PHK. PackpeiBaTh GHONOTMYECKYIO PONb HYKJIEMHOBBIX | § 68
KUCIOT KHACIOT. PacKkprIBaTh CyTh M 3HAYCHNE TEHHOH HHXCHEPHH U OMOTEXHOJIOTHH
93. | O6oOmaromiee moBTopeHue 10 TeMme: | CucTeMaTU3MpOBaTh U 000OINATH NOTYYEHHbBIE 3HAHUA O CTPOEHHH, CBOWCTBAX, MOITyYe-

«bHOIOrNYEeCKN aKTHBHBIC opraHuvc-
CKHEC BCUICCTBA»

HUMU W TNPUMCHCHUU a30TCOACPIKAIIUX H OHOJIOTMYECKH aKTHBHBIX OpraHU4Y€CKUX BeE-
1ICCTB.
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poka Tema ypoxa Xapaxmepucmurxa 0CHOBHBIX U0 OesTMENbHOCMU YUAUUXCSL Homawmnee 3a0anue
CocTaBiATh 0000IIAOIINE CXEMBL.
[IpoBOIUTH pacdeTsl M0 XHMHYESCKHM (OPMYJIaM BEUIECTB M YPABHEHUAM XUMHYCCKHUX
peaxkuui
94. | Ilpaktuueckas pabora 11. BzauMoces3b
MEXIy KJlacCaMH OpPraHUYeCcKuX Be-
LIECTB
95. | IIpaktuueckast pabora 12. KauecTtBen-
HO€ OIIpEJEIICHUE OPraHUYEeCKUX Be-
LIECTB
96. | KonrponbHas padota Ne 5. bruonorude- | OcymecTBisTh N03HaBaTENbHYIO PE(IIEKCHIO B OTHOLIEHUH COOCTBEHHBIX OCTHKEHUH B
CKH aKTHBHBIC BEIIECTBA MpoIiecce perieHus YIeOHbIX U MO3HABATEIBHBIX 33134
Tema 6. BbicOKOMOJIEKYJISIPHBIE CO-
equHeHus (3 4)
97. | Ionumepsl OnepupoBath NOHATUAMH «MOHOMEDPY, «IIOJHMMEP», «CONOIMMEP», «CTPYKTypHOE 3Be- | § 69
HOY, «CTETICHb MTOIIUMEPHU3AIIIY, CIIOJIUMEPU3AII, KITOTHKOHICHCAIIHY.
XapaKkTepHu30BaTh PEAKIIMU TTOTHMEPU3AU U TIOJIHKOHICHCAIINN KaK CIIOCOOBI MOITyde-
HUS BEICOKOMOJICKYJISIPHBIX COCTUHEHUH
98. HOJ‘II/IMepHLIe MaTepUabl XapaxkTepu3oBaTh CBOWCTBA U3YUYEHHBIX MOJUMEPHBIX MATEPUAJIOB. § 70
OnuchiBaTh CBOWCTBA, CIOCOOBI MONYYCHHS] W MPUMEHEHUS HU3YYCHHBIX MOJTHMEPHBIX
MaTepuaoB.
Habnronath ¥ OMKCHIBATH AEMOHCTPUPYEMbIE OIBITHI
99. | Ilpaktuueckas padora Ne 13. Pacnosna- | IIpoBoaurs, Habmo#aTh M ONUCHIBATh XMMUYECKHH 3KCIEPMMEHT IO pacmno3HaBaHuIO | [IpOTOKON O BBINOJ-
BaHWE BOJIOKOH U IIJIACTUKOB. ILTaCTHKOB. HEHHOU paboTe
Habnrogate ¥ ONMHCBHIBATE CAMOCTOSITEIBHO MPOBOJUMBIC OIBITHI C ITOMOMIBIO POIHOTO
SI3BIKA U SI3BIKA XAMUH.
CoOmo1aTh paBuiia TEXHUKH 0€30MMaCHOCTH
100-
102. Pe3epBHOe Bpems
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KonTposnb 3HaHuii, yMeHHii, HABBIKOB

KoHTponb 32 ypoBHEM 3HaHUM ydalUuXcsl IpelycMaTpUBAET IPOBEAEHHUE JabopaTop-
HBIX, IPAKTUYECKHUX, CAMOCTOATENIBHBIX, TECTOBBIX M KOHTPOJIBHBIX padoT.
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