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IMosicHuTeAbHAA 3aIIMCKA

Pabouas nmporpamma coctaBiieHa Ha OCHOBE:

1. Ilpukaza MunoOpnayku Poccuiickoit @enepamuu ot 17.12.2010 Ne 1897 «O6 yrBepxkaeHun
benepanbHOrO rocy1apcTBEHHOr0 00pa30BaTEIbLHOIO CTaHJapTa OCHOBHOTO 00mIero odpa3zoBaHus» (B
pen. npuka3zoB Muno6puayku Poccuiickoit @enepanuu ot 29.12.2014 Ne1644, ot 31.12.2015 Nel1577);

2. llpukaza MunoOpHayku Poccuiickoit ®enmeparuu ot 31.03.2014 Ne253 «OO6 yTBepKIaeHUU
¢denepanbHOrO mepeuHsi y4eOHHKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAHHUIO MPHU PEaTH3alui MMEIOLTHX
rOCYy/IapCTBEHHYIO AaKKpPEAMTALMI0 O00pa30BaTelbHBIX MPOrpaMM HAuyalbHOrO OOIEro, OCHOBHOIO
o011ero, cpeHero oomero oopa3oBaHus (C U3SMEHEHUSIMU U JIOTIOJTHEHUSIMH ),

3. Ilpukaza MBOVY «llemuunas COII Ne 2» ot 30.08.23 Ne 99/3-O «OO6 yTBep»KJAeHUH OCHOBHOM
00pa3oBaresibHOM MTporpaMmmMbl 0CHOBHOTO 00111ero oopazoBanuss MBOY Lemunnas COIL Ne 2y;

4. Tlpukaza MBOY «llenunnas COII Ne 2» or 30.08.23 Ne 99/6-O «O6 yrBepkaeHuu 1'0m0BOro
KaneHaapHoro yaeoHoro rpaduka Ha 2023 - 2024 yuebnsiit ron MBOY «llenunnas COLLL Ne 2y;

5. Ilpukaza MBOY «lleaunnas COIII Ne 2» ot 30.08.23 Ne 99/2-O «O6 yrBepxkaeHHE Y4eOHOro I1aHa
OCHOBHOTO 0011ero oopazoBanus Ha 2023 - 2024 y4eonsrii ron MBOY «llenuanas COLLL Ne 2y;

6. Ilpukaza MBOVY «lenunnas COLL Ne 2» ot 20.04.16 No 38-O «O06 yrBepxkaenun IlomoxxeHus o
paboueii mporpamme yueOHoro npeamera, kypca MBOY «lenunnas COLL Ne 2y;

7. Yuebnuka Xummus. 10 xinacc. Yrinyonenusiii ypoens / B.B. Epemun, H.E. Ky3smenxo, B.U. Tepenun,

A.A. [Ipo3znos, B.B. Jlyaun. — 6-¢ u3x., nepepad. — M.: JIpoda, 2019. — 446 c.
8. VYuebnuka Xumus 1lknacc. Yrmyonenssiii yposens /B.B. Epemun, H.E. Ky3pmenko, A.A. Jlpo30B,
B.B. Jlynun; nox penakuueii B.B. Jlynuna. — 7 uzn., crepeorun. —M.:poda, 2020.-477c.

9. Xwummus. Yrinyonennsiid ypoenb. 10—11 kmaccsl : paboudast mporpamma k tuann Y MK B. B. Jlynuna :
yuebHo-MeToaudeckoe nmocodue / B. B. Epemun, A. A. Jlpo3nos, U. B. Epemuna,
3. FO. Kepumos. — M. : [Ipoda, 2017. — 324, [1] c.

[IporpaMMa 1O XUMHMM pacKpblBaeT cojepxkaHue o0ydyeHus xumuu yvammxcs 10-11 xmaccos
00111€00pa30BaTeNbHBIX OpraHU3alyii Ha YrIIyOJIeHHOM YpOBHE.

Hacrosimas mporpaMma peanusyer oOlIMe LeJIM CpeaHero oOmiero oOpa3oBaHUs, aBTOPCKUE HJEH
pa3BUBAIOIIETO, COBPEMEHHOI0, HAy4HO OOOCHOBAaHHOIO Kypca XHMHH, BHYTPUIPEIMETHBIE U
MexXIpeameTHole cBsizu. [locobue mpenycmarpuBaeT (popMUpOBaHME YHUBEPCAIbHBIX YYEOHBIX AEHCTBHMA
y4aluxcs, M03BOJISIET OCYUIECTBIIATH CUCTEMHO-EATEIbHOCTHBIN U MPAKTUKO-OPUEHTUPOBAHHBIN MOJIXO/AbI B
oOy4eHHH.

Bxrnag yueOHOro mpenmera B JOCTHXKEHHUE IeJiel cpeaHero oobmiero oopasoanusa. CpegHee oOiee
o0pa3oBaHKe — TPEThsI, 3aKITIOUYNTEIbHAS CTYIIEHb 00IIero 00pa3oBaHMUs.

OpHoll W3 BaskKHeHIIMX 3ajay >TOro d3Tama SBISETCS MOJATrOTOBKA YyYalluXcs K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY MHM3HEHHOTO M MpO(EeCCHOHAIBHOrO MYyTH. Ydaluecs [TODKHbI HAayUUThCS
CaMOCTOSITEJILHO CTaBUTh L€ U ONPENeNATh MyTH UX JOCTH)KEHUs, UCIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE
OIIBIT JCATEIBHOCTH B PEANbHOM KU3HH, 32 paMKaMHU y4eOHOT0 Ipoliecca.

I'maBHbIe HeJM cpeaHero oduero 00pa3oBaHus:

1. ®opMupoBaHHE IEIOCTHOIO MPEACTABICHUS O MHpPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX 3HAHUSX,
YMEHHSIX U CII0C00ax AeATeIbHOCTH.

2. [Ipunobperenue omnbiTa pa3HOOOPa3HON AESITETLHOCTH, OIbITAa TO3HAHUS U CAaMOIIO3HAHMSL.

3. IloaroroBka K OCYLIECTBICHHIO OCO3HAHHOTO BHIOOpa WMHIMBHUAYaJIbHONH 00pa3oBaTeNbHON WM
npo¢ecCUOHATLHON TPACKTOPHH.

[{enu n3ydeHHst XUMUU B cpeAHEN (IIOJTHOM) MIKOJIE

1. ®opmupoBaHHe yMEHHS BHJIETh W MOHMMATh IEHHOCTh OOpa30BaHMs, 3HAYUMOCTH XMMHUYECKOTO
3HAHUA JUIS Ka)KJI0TO YeJI0BEKa ,HE3aBUCHMO OT €0 MPOoQeCcCUOHANIbHOMN AESITeIbHOCTH;



2. ®opMHpOBaHHE YMEHUS PA3InyaTh (PAKThl U OLIEHKH, CPABHUBATh OLIEHOYHBIE BBIBOABI, BHJIETh MX
CBSI3b C KPUTEPUSAMHU OLICHOK M CBSI3b KPUTEPUEB C ONPEAEICHHOM cHCcTeMON LieHHOCTeH, (GopMynupoBaTh U
000CHOBBIBAaTh COOCTBEHHYIO TIO3HIIUIO;

3. ®@opMupOBaHUE LEIOCTHOIO MPEACTABICHUS O MHUPE M POJIM XUMHUU B CO3JAaHMHU COBPEMEHHON
€CTeCTBEHHOHAYYHOH KapTUHBI MHpa; YMEHHS OOBSICHATH OOBEKTHI U MPOLECCH  OKpYXKaromen
JNEUCTBUTENBHOCTH (IPUPOIHOM, COLMAIBHOM, KYJIbTYPHOW, TEXHHYECKOW CpENbl), UCHOJB3Yys I 3TOrO
XUMUYECKHE 3HAHMUS,

4. IIpnobpeTeHue onbiTa pa3HOOOPA3HOM NEATEIIBHOCTH, OIBITA TO3HAHUS U CAMOIIO3HAHHUS; KIIFOUEBBIX
HaBBIKOB, MMEIOLIUX YHHUBEPCAJIbHOE 3HAUEHHUE JUIsl pa3IMYHBIX BHJOB JEATEIbHOCTH (HAaBBIKOB DPELICHUS
po0JeM, MPUHATUS PELIeHUH, NOUCKa, aHaiu3a U oO0pabOTKM MH(OPMAlUM, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB HM3MEPEHUH, HABBIKOB COTPYAHHUYECTBA, HABBHIKOB O€30MacHOr0 OOpamieHus ¢ BEIIeCTBAMHU B
TMOBCETHEBHOM JKU3HH ).

B yuebHOM maHe cpeaHei (MOTHOM) MIKOJIBI XUMUS BKJIIOYEeHA B pazaen «Conaepkanue, GopMupyemMoe
yY4aCTHMKaMH o00pa3oBaTelnbHOTO Tmporeccay. OOydaromecs MOTYT BbIOpaTh Uis  HM3Y4YEHHsS WIK
MHTETPUPOBAHHBIN KYypC €CTECTBO3HAHMS, WIIM XUMUIO, KaK Ha 6a30BOM, TaK U Ha YIIyOJIEHHOM YpOBHE.

[IporpamMa mo XuMHUM Ui CpeAHEro (MojJHOro) odmiero oOpa3oBaHUS Ha YIrIyOJIEHHOM YpPOBHE
paccuutana Ha 105 wyacoB (3 wuaca BHemenm0,210 uacoB 3a aBa rojga oOydeHUs B MPOGUIHHOM
€CTECTBEHHOHAYYHOM KJIacce).

Pe3yiabTaThl 00y4eHHsI M OCBOCHUSI COAEPKAHUA Kypca XMMHUHU

JesrenpbHOCTh 00pa30BaTEIBHOTO YUPEXKACHUS 00IIero oopa3oBaHus B OOyYCHMHM XMMHHU B CpEIHEH
(mostHOI) 00IIIe IKOJIe TOJKHA OBITH HAPABJICHA HAa TOCTHIKEHHE 00YUYaAIOMIMMUCS CIIETYIONNX JTHYHOCTHBIX
pe3yJIbTaTOB:

1) B HIEHHOCTHO-OPUEHTALIMOHHOH cepe — YyBCTBO TOPAOCTH 32 POCCUHCKYIO XMMUYECKYIO HAyKYy,
IrYMaHM3M, IeJIeyCTPEMJIEHHOCTh, BOCIHMTAHUE OTBETCTBEHHOI'O OTHOLIEHUS K MPHUPOJIE, OCO3HAHUE
HE00XOAMMOCTH 3aIUThl OKpPYKaroIed cpeibl, CTPEMIIEHUE K 3J0POBOMY 00pa3y >KU3HHU;

2) B TpynoBO# chepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JanbHeiIIeld oOpa3zoBaTeibHON WM
npo¢eCcCHOHATBLHON TPAeKTOPUH;

3) B mo3HaBaTeNbHON (KOTHUTUBHOM, WHTEIEKTyallbHOH) cdepe — yMeHHe YIpaBisATh CBOEH
MI03HABATEJIBbHOM 1€ATEIbHOCTRI0. MeTanpeIMeTHBIMU pe3yIbTaTaMi OCBOEHHUS BBIITYCKHUKaMHU
cpenHei (MmoTHOM) 00IIel IKOJIBI TPOTrPAMMBI 110 XUMHH SIBJISFOTCS:

1) ncrionb30BaHNEe YMEHHUI U HABBIKOB Pa3IMYHBIX BUIOB I103HABATEILHON JEATEIBHOCTH, IPUMEHEHUH
OCHOBHBIX METOJIOB TIO3HaHUS (CHCTEMHO-MH()OPMAIMOHHBIA aHAJIN3, MOJEIUPOBAHUE) JUISIM3YYECHUS
Pa3IMYHBIX CTOPOH OKPYXKAIOLIEH NEeHCTBUTEIBHOCTH;

2) UCHONb30BaHUE OCHOBHBIX HMHTEJJIEKTYAIbHBIX ONEpaluii: (OopMyIHpOBaHUE TUIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHE, 000OIIeHHe, cUcTeMaTH3allMs, BBIIBICHHE INPUUYMHHO-CIEICTBEHHBIX CBs3eH, IMOMCK
aHaJIOTOB;

3) yMeHue TeHeprpoBaTh UJIEU U OIIPEENATh CPEACTBA, HEOOXOIMMBIE Ul UX pealu3allii;

4) ymeHHe ompeneNsTh LEeTd M 33Jayd JeSTeIbHOCTH, BBIOMPATh CpENCTBA peaju3aluu Leld U
MIPUMEHSTh UX Ha MPAKTHKE;

5) UCHONb30BaHUE PA3TUYHBIX MCTOYHHUKOB JUIS TOJIyUYEHHsS] XMMHUYECKOH MH(pOpMaluu, MOHUMaHUE
3aBHCUMOCTH COZIepKaHus U (POpMBbI IPEACTABICHUS HHPOPMAIIUH OT Lieeld KOMMYHHMKAIIUY U aJipecaTa.

B oOnactu mpeaMeTHBIX Ppe3ylbTaToB 00pa30BaTENIbHOE YUpeXaAeHHe oO0IIero oOpa3oBaHUS
MPEOCTABIIAET YICHUKY BO3MOXKHOCTb Ha CTYIIEHHU CpelHEro (IOJITHOro) oo1iero oopazoBaHus npu
W3Y4YEHUU XUMHH HayYUThCS:

A) Ha 6a30BOM YpOBHE B ITO3HABaTEJIbHOI cdepe:

1) naBath onpeneneHrs N3y4eHHbIX TOHITHIA;



2) onuUCHIBaTh JIEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO IPOBEAECHHBIE 3KCIIEPUMEHTBI, UCHOIb3Yys IS
ATOTO €CTECTBEHHBIHN (PYCCKUM, POJTHOI) SI3BIK U S3BIK XUMHH,

3) ommchIBaTh M pazauyaTh M3YyYEHHBIE KJIACCHI HEOPTaHWYECKUX M OPraHUYECKUX COEIUHEHMH,
XUMHUUYECKHUE PEAKIUY;

4) knaccuuIUpoOBaTh U3yUYCHHBIC OOBEKTHI U SBIICHUS;

5) HaOmo0IaTh JEMOHCTPUPYEMBIE M CaMOCTOSITEILHO IPOBOJMMBIE OIIBITHI, XHUMHUYECKUE DPEAKIIUH,
IIPOTEKAoIUe B IPUPOJIE U B OBITY;

6) nenath BBIBOABI M YMO3AKJIIOUCHMs U3 HAOMIOJCHUN, M3YYEHHBIX XUMHUUYECKUX 3aKOHOMEpPHOCTEH,
IIPOrHO3UPOBATh CBOMCTBA HEN3YUYEHHBIX BELIECTB 10 AHAJIOTUH CO CBOMCTBAMU M3yUYEHHBIX;

7) CTpYKTypUpOBaTh U3y4YE€HHBIN MaTepUa;

8) HHTEPIPETUPOBATH XUMUYECKYIO HH(POPMALIUIO, ITOIYYEHHYIO U3 APYTrHUX UCTOYHUKOB;

9) omnuceiBath cTpoeHHE aTOMOB 3jieMeHTOB [—IV mnepnoioB ¢ HUCHOIB30BaHUEM 3JIEKTPOHHBIX
KOH(UTypaInuii aTOMOB;

10) monenupoBaTh CTPOEHHME MPOCTEHUIIMX MOJEKYJ] HEOPraHMYECKUX M OpPraHMYECKHUX BELIECTB,
KPUCTAJIOB; B IIEHHOCTHO-OPHEHTALMOHHON cdepe: aHaau3upoBaTb M OLEHUBATh IOCJIEACTBUSA UL
OKpy>Karoliel cpelpl ObITOBOW M NPOU3BOJCTBEHHOW JEATEIBHOCTH 4YEJIOBEKa, CBA3aHHOW ¢ nepepaboTKon
BEILIECTB.

b) na yrnmyGiaeHHOM ypoBHE:

1) naBath onpeneneHns U3y4yeHHbIX MOHATHI;

2) onMchIBaTh JEMOHCTPALMOHHBIE U CAMOCTOSITEIbHO IPOBEIACHHbIE 3KCIIEPUMEHTBI, UCHOIb3Ysl IS
3TOr0 €CTECTBEHHBIN (PYyCCKUI, POJIHOM) A3bIK U A3bIK XUMHH;

3) OOBSCHATH CTPOCHHE W CBOMCTBA W3YYECHHBIX KJIACCOB HEOPTraHMYECKUX M OPraHMYECKHX
COCITMHEHHI;

4) knaccu(uUpoBaTh U3y4YEHHbIE OOBEKTHI U SIBJICHUS;

5) HaOmroaTh JEMOHCTPUPYEMbIE M CAMOCTOSITEIBHO IPOBOJUMBIC OIBITHI, XMMHUYECKHE PEaKIHH,
IpOTEKaroIlue B IPUPOJIE U B OBITY;

6) uccienoBaTh CBOMCTBA HEOPraHUMYECKUX U OPTaHMUYECKUX BEILIECTB, ONPEAENIATh UX MIPUHAIIEKHOCTh
K OCHOBHBIM KJIacCaM COEJIMHEHUM;

7) o0oOmiate 3HaHHWS U JejaTh OOOCHOBAaHHBIE BBIBOJLI O 3aKOHOMEPHOCTSX H3MEHEHHUS CBOMCTB
BELIECTB;

8) cTpyKTypupoBaTh yueOHYIO HHPOPMAIIHIO;

9) uHTEepnpeTHpOBaTh MHPOPMALIMIO, TOIYYEHHYIO M3 JPYIMX HCTOYHUKOB, OLCHMBATh €€ HAY4HYIO
JIOCTOBEPHOCTB;

10) 0OBACHATH 3aKOHOMEPHOCTHU MPOTEKAHHUSI XUMUUECKUX PEaKIUil, MPOrHO3UPOBATh BO3MOXKHOCTh MX
IIPOTEKAaHNs HA OCHOBE 3HAHUI O CTPOEHUH BEILECTBA U 3aKOHOB TEPMOJUHAMUKY;

11) oObsicHaATh cTpoeHue aromMoB 3iemeHToB [—IV mnepuona ¢ wucnonb3oBaHHEM 3IEKTPOHHBIX
KOH(UTypaluii aTomMoB;

12) moaenupoBaTh CTPOEHHE NPOCTEUIINX MOJEKYJ HEOPraHMYECKUX U OpPraHMYeCKHUX BELIECTB,
KpHUCTAIJIOB;

13) mpoBOIUTH pacueTsl M0 XUMHUYECKUM (OpMYyJIaM U ypaBHEHHSIM;

14) xapakTepr30BaTh U3y4YE€HHBIE TEOPUU;

15) camocTosiTenbHO 10OBIBaTH HOBOE ISl c€0s1 XUMUYECKOE 3HAHHUE, UCIOJb3Ys JUIsl 3TOTO JOCTYITHbIE
UCTOYHUKM HH(POpMAIMM; B IIEHHOCTHO-OPUEHTALIMOHHOM cdepe: NpOrHO3MpOBaTh, AHATU3UPOBATH U
OLICHHMBATh MOCHEACTBHS JUIsl OKpYKaIoLIe cpeabl OBITOBOM M MPOU3BOJICTBEHHON NEATEIBHOCTH YEIIOBEKa,
CBSI3aHHOM C MepepabOTKO BEIIECTB;



Conep:kanue pa3aesoB 4 TeM yueOHOro Kypca

10 xaacce (3 4 B Heneato, Becero 105 4, u3 HUX S Y4—pe3epBHOE BpeMA)

Tema 1. [loBTOpenue u yrayosaenue 3Hanui (18 u)

[Tpenmer opranmyeckoil xumuu. OCOOEHHOCTH OpPraHMYECKMX BEIIECTB. 3HAUE€HUE OPraHUYecKOu
xuMuu. [IpuumHBl MHOr00o0pas3us OpraHNnYecKUX BELIECTB.

ATOMHO-MOJIEKYJIIDHOE  y4eHHe. BemiecrBa MOJNEKYJISPHOIO W HEMOJEKYJSIPHOTO  CTPOEHUS.
KauecTBeHHBIM M KOJMYECTBEHHBIM COCTaB BellecTBa. MOJspHas M OTHOCUTEIbHAs MOJIEKYJIIpHAs MacChbl
BemiecTBa. MoJibHAst J0JIE U MaccoBas A0y djeMeHTa B BemiectBe. CTpoeHue aroma. ATOMHas opOuTalb.
[IpaBuia 3amoOdHEHUs NIEKTPOHAMH aTOMHBIX OpOuTaneil. BaneHtHbie snexTponbl. llepuonndeckuii 3aKkoH.
@opMyJIMpOBKa 3aKOHAa B CBETE COBPEMEHHBIX IIPEICTABICHUNA O CTPOCHHMM aroMa. l3MeHeHue CBONCTB
3JIEMEHTOB U MX COCJUMHEHHUH B MNEpUoJax M Ipymnax. DJIEKTPOHHbIE KOH(UIypalluu aroma yriepojaa B
OCHOBHOM U BO30Y>K/ICHHOM COCTOSIHUSIX.

XUMHYECKas CBA3b. DIEKTPOOTPULATENBLHOCTE. Bruapl xumudeckoi cBssu. MonHas cBa3b. KoBaenTHas
HernoJisipHast ¥ noJisipHast cBA3b. OOMEHHBIN U JJOHOPHO-AaKLENTOPHBIM MeXaHU3M 00pa30BaHMs KOBaJICHTHOMN
NOJIIPHOM cBsA3U. [IoNApHOCTH U MOISPU3YEMOCTh KOBAJIEHTHBIX CBsI3eH. DJIEKTPOHHbIE (HOPMYJIbI MOJEKYI.
I'eomeTpus Mosiekynbl. BonopoaHast cBsi3b. ArperatHble COCTOSIHUSL BELIECTBA.

['ubpuauzanus opOuTaneii, ee TUIIBI JUIsl OPraHUYECKUX COCTMHEHUM: sp3, sz, sp. O6pazoBanue G- u m-
CBA3EH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHHMN.

Tema 2. OcHOBHbIE NOHATHUSA Oprannyeckoi xumum (13 u)

Knaccugukanus  opranmdeckux  BemecTB. OCHOBHBIE KJIacChl  OPraHUYECKHUX  COEAMHEHUI.
Knaccudukanus opraHMueckux COeAMHEHUH Mo (yHKIMOHAIBHBIM TpynnaMm. HoMeHknaTypa opraHuueckux
BemecTB. MexayHaposiHas (cucTemMaTHyeckas) HOMEHKJIAaTypa OpraHUYeCKUX BEIECTB, €€ IPUHIIMIIBL.
PannonaneHas HOMEHKJIATypa. YTIEpPOAHBIA CKEJIET, €ro TUIbL LUKIMYECKUE, alUKINYECKHE.
KapbOouukinnyeckue M reTepolMKIMYECKUe CKeJIeThl. Buabl cBsizell B MOJIEKyJaX OpPraHMYECKHUX BEIIECTB:
OJIMHAPHBIE, ABOMHBIC, TPOMHBIC. MI3MEHEHHE >HEPrUM CBSA3€H MEXKIy aTOMAMM YIriepoja NMPH YBEJIWYEHUU
KpaTHOCTHU CBsi3U. HachlllleHHbIE U HEHACBILICHHbIE COEIMHEHUS. DJIEKTPOHHOE CTPOCHUE U XUMUYECKHUE CBS3H
aToOMa yriepoJa.

OcHoBbl Teopun crtpoeHus BemecTB. Teopusa A.M. byrtiepoa. ®@opmynsl ctpoeHus. Ilonstue o
nzoMepur. OCHOBHBIE NIOJIOKEHUS CTPYKTYPHOM TEOPHUN OPraHUYECKUX COCIUHEHMM. XHMUYECKOE CTPOEHHUE.
CrpykrypHas ¢opmyna. CTpykTypHas M HpOCTpaHCTBEHHas u3oMmepHs. M3oMmepus yriepoJHOro CKejera.
N3omepust monoxkeHus. MexkiaccoBas u3zomepusa. Buzabl npocTpaHcTBeHHOM wu3omepuu. OnTuueckas
nzoMmepust. OnTuyecKkue aHTUNObl. XUPaAJIbHOCTh. XHUpaAJIbHbIE M axupalibHble MOJeKyibl. ['eomerpuueckas
nzoMmepust (umc-, TpaHc-uzomepusi). I'omonorus. I'omonoru. I'omonornyeckass pazHOCTb. ['omMoiormueckue
PAIBL

OnekTpoHHbIE AP(PEKTh B OPraHUYECKUX MOJIEKYNIaX. DJIEKTPOHHOE CTPOEHUE OPraHMYECKUX BEIECTB.
B3auMHoe BiMsHHME aTOMOB M Tpynn atoMoB. MHAYKTUBHBIA M Me3oMepHbId 3¢ dekTol. [IpencraBnenue o
pe30HaHce.

KHCcI0THOCTh U OCHOBHOCTH OPraHUYECKUX COEIMHEHUN. THUIIBI OPraHN4eCKUX KUCIOT U OCHOBAHMIA.

OCHOBBI TEOpUHU peakIMii opraHuueckux coeauHeHui. Tunsl oprannueckux peaxkiuii. Knaccugukarms
peakuuil OPraHUYeCKUX BELIECTB 10 CTPYKTYPHOMY IIPU3HAKY: 3aMELICHUE, NPUCOCAVHEHHUE, OTILEIICHUE.
Mexanuzmbl peakiuil. CriocoObl pa3pbiBa CBs3M yriiepoj-yriaepoa. CBoOOAHbIE paauKalibl, HYKJICOPHIb U
anexkTpoduibl. OpraHMyecKrue HOHbI U PaJIUKaIbl.

W3meHeHne CTeneHW OKHCIEHUs JJIEMEHTOB B COEIMHEHMSAX. OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIE
peakuuu. OkucieHHEe UM BOoccTaHOBJIeHHE. OKUCIUTEIN M BOCCTAHOBUTENIH. METOJA 3JEKTPOHHOro OaliaHca.



Meroa moHHO-3JEKTpOHHOTO Oananca. OCHOBHBIC OKHCIUTENM OpPraHWYECKUX coeauHeHuid. [lepmanranar
KaJIAsI KaK OKHCIIUTEb.

Pacuerst mo ¢dopmynam u ypaBHEHHMSM peakiuil. ['a3oBble 3akoHBL. YpaBHeHHEe MeHJeneeBa-
Knaneiipona. 3akon ABoraipo. 3akoH 00beMHBIX OTHOIICHHH. OTHOCUTENbHAS TJIOTHOCTh Ta30B. AJITOPUTM
pelieHus 3a1a4. BelunciaeHre Macchl BELIECTBA 10 €ro KOJIMYECTBY M KOJIMUYecTBa 1o macce. OmnpeneneHue
MacCOBOM JIOJIM 3JI€MEHTa B BEIIECTBE W KOMIIOHEHTa B CMeCU. BrrumcieHne Maccol M oObema razoB. BreiBon
dbopmyn coenunenuit. PacueTsl o ypaBHEHUAM peakIuil.

[TpakTueckas padora 1. OOHapyx)eHue yriepoaa, BOJOPOa, CEPhl, FaJOreHOB, a30Ta B OPraHUYECKUX
BEILIECTBAX.

Kontponbnas padora Ne 1. Teopernueckrue OCHOBBI OPraHUYECKON XUMHUHU

Tema 3. YrueBoaopoasl (25 4)

Anxkanbl. Anmudarnaeckue yrieBogopoabl. CTpoeHne Moiekynsl MeTana. [loHsTne o KoH(poOpMaIMsX.
N3omepus ankanoB. OOmias XapakTepHCTUKa Kiacca, (U3MYeCKHe W XHUMHYECKHE CBOWCTBa (TOpeHHeE,
KaTaJIUTUYECKOE OKHUCIIEHUE, TaJIoreHUPOBaHWE, HUTPOBAHHE, KPEKUHI, NHUpoiu3). Peakuuu pagukaibHOrO
3aMeleHus. MexaHu3M peaklMd XJIOpUPOBaHMs MeTaHa. AuskaHbl B mpupopae. CHHTETHMUYECKHE CIOCOOBI
NOJy4eHUsl alKaHOB. MeToJbl IOJyYeHHUs allKaHOB M3  alKWirajloreHunoB (peakuus Biopua),
NeKapOOKCUIMPOBAHUEM COJIeH KapOOHOBBIX KHUCIOT M 3JIEKTPOIM30M PACTBOPOB COJIEH KapOOHOBBIX KUCIIOT.
[IpuMeHeHne anKaHoB.

[luknoankanel. ANMOUKIAYECKUE yriaeBojopoasl. OOmas XapakTepucTHKa Kiacca, (U3NYecKHe
cBoycTBa. Buael n3omepun. HanpsokeHHble M HEHANPSKEHHBIE TUKIIBI. XMMHUYECKUE CBOWCTBA LIUKJIONPOIIaHa
(ropenue, ruAPUPOBAHKE, IPUCOEIUHEHUE TAIIOI€HOB, raJO0r€HOBOAOPO0B, BObI) U LUKJIOreKcaHa (FropeHue,
XJIOpUpOBaHUE, HUTpOBaHUe). [loyueHne HUKI0aNKaHOB U3 aJIKaHOB U IUTAJIOT€HAIKAHOB.

Ankensl. OOmas xapakTepucTuka kiacca. CTpoeHHe MOJEKyJbl 3THieHa. PU3HMuecKue CBONCTBA
aJIKeHOB. ['eoMeTpryeckas U30MepHs AIKEHOB. XMMHUUYECKHE CBOWCTBA aJIKEHOB. Peakiuu 31eKTpoduiibHOro
IIPUCOEAVHEHN. Peaknuum NpHUCOENMHEHHs 10 KpaTHOW CBSI3M — THAPUPOBAaHUE, TaIOTEHUPOBAHUE,
rujporajoreHupoBanue, rujaparanus. [IpaBuno MapkoBHHUKOBA M €ro OOBSICHEHHE C TOYKHU 3pEHHS
ANIEKTPOHHOU Teopuu. BzaumonelicTBue aakeHoOB ¢ OpOMOM U XJIOPOM B ra3oBoil ¢aze uiu Ha cBeTy. Peakuuu
BOCCTAHOBJICHUSI M OKHcIeHHs. OKHUCIIEHHE alKeHOB (IOpeHHE, OKHUCICHHE KHUCIOPOAOM B MPHUCYTCTBUHU
XJIOpUJa najiaaus, noja AecTBueM cepedpa, OKMCIEHUE TOpSYUM MOJKHUCICHHBIM PAaCTBOPOM I€pMaHraHaTa
Kanusi, okuciaeHue no Barnepy). Ilomumepusanus. IloiaydeHue ajakeHOB M3 aJKaHOB, AJIKWITAJIOI€HUIIOB U
aurajgoreHankaHoB. [IpuMeHeHne aTuiIeHa U IPONIUIICHA.

Anxanuensl. Knaccuduxanus aneHoBbIX yrieBonoponoB. CompspkeHHble aueHbl. Pusndeckue u
XMMHMUYECKHE CBOWCTBAa AMBMHWIA M wu3onpeHa. 1,2- u 1,4-npucoenunenue. llomumepnsanms. Kayuyxwu.
Bynkanuzanus kayaykoB. Pe3una u 36ouut. Cunte3 Oyraauena u3 OyTaHa U 3TaHoJA.

Ankunel. OOmas xapaktepuctuka. CTpoeHHE MOJEKYNbl aneruiieHa. Du3nueckue M XUMHUYECKHE
CBOMCTBA aTKUHOB. Peakiinu 351eKTpoQHIIbHOTO M HYKJI€O(PHIbHOTO IpUcoeInHeHus. Peakiny npucoe1nHeHus
rajloreHOB, TaJOT€HOBOJOPONOB, BoAbl. [uapupoBanue. Tpumepuszanuss © JUMEpH3alUs  alETHIICHA.
KucnoTHbeie CBOICTBA aJKMHOB C KOHILIEBON TPOMHOW CBsI3bl0. AueTwinabl. OKHCIEHUE aTKUHOB PacTBOPOM
nepManranata kaiaus. [Ipumenenue anerusnena. KapOunuelii Mmeton nmomydyeHus aneruieHa. [luponus merana.
CuHTe3 aNKMHOBAIKWIMPOBAHUEMALIETHIINIOB.

Apenbl. Apomatuueckue yriaeBogopozsl. [Tonsarue 06 apomaruunoctu. [Ipasuno Xrokkens. benzon —
CTPOEHHE MOJIEKYJIbl, (HU3NUecKue CBOMCTBa. l'omosormueckuil psan OeHzona. M3omepus au3aMenIeHHbBIX
OEH30JI0B Ha MpuMepe KcuinoioB. Peakiuu snexktpodunsHoro 3amenienus. Peakiun 3amenieHust B 0eH30JIbHOM
snpe (TaJoreHupoBaHUE, HUTPOBAHUE, aJKUIMpoBaHue). Peakuuu npucoenuuenus k OeH3zony (THApUpOBaHuE,
XJopupoBaHue Ha cBeTy). OCOOEHHOCTH XMMHH alKWIOeH3070B. [IpaBwiia opuweHTanuu 3aMecTuTeel B
peakuusx 3amenieHus. bpomupoBanue u HUTpoBaHHe Toiyoja. OKHCIEHUE aTKUIOEH30JI0B PAacTBOPOM
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repMaHTaHaTa Kajaus. [ aJloreHupoBaHHE alKIIOECH30JI0B B OOKOBYIO Iemnb. Peaknus Bropra—®urtura kak
METO/]I CUHTEe3a aK1iI0eH3010B. CTHPOII KaK MpUMEpP HENPEAeIbHOI0 apOMaTHUYECKOI0 COSTUHEHUSI.

[TpupoaHble MCTOYHUKHU YIIIeBONOpOJOB. [IpuponaHblii M MOMYTHBIM He(QTAHBIE Ta3bl, UX COCTaB,
ucnoib3oBanue. Hepts kak cMmech yrineBoaopoaoB. [lepBuunas u BropuyHas nepepadorka HepTu. Pudopmunr.
Kamennslii yros.

["ajoreHonpou3BOAHBIE YTIEBOAOPOAOB. Peakiun HyKI€O(QHILHOTO 3aMEIICHUs U SJIMMHUHUPOBAHMSL.
Peakuun  3amemeHuss rajoreHa Ha  TMAPOKCWII, HUTpoOrpymmy, nua”orpymmy. JleiictBue Ha
raJIOreHIIPOM3BOIHBIE BOJHOTO M CHUPTOBOTO pacTBopa mieiaoyd. CpaBHEHHE PEAKIIMOHHON CHOCOOHOCTH
aJIKWI-, BUHWI-, (peHu- 1 OeH3MIranoreHuoB. Mcrnonb3oBanyue rajloreHnpou3BOAHbIX B OBITY, TEXHUKE U B
cuHteze. IloHsATMe O MarHMMOpPraHWYecKHX CoelUHEHMsAX. [lomydeHue ajkaHOB BOCCTAHOBIIEHHEM
HMOAAJIKaHOBHOIOBOAOPOAOM. MarHuiopraHn4ecKue COeAMHEHUS.

['eHeTnyeckass CBA3b MEXKAY pa3IMYHBIMU KJlacCaMHU YIJI€BOAOpoAOB. KauecTBeHHblE peakuuu
HaHENpeeNIbHbIE YIIIEBOAOPOIBL.

[Tpaktuyeckas padora 2. [lonydeHnue u CBOWCTBA 3TUJICHA.

[TpakTiueckas pabota 3. CBoiicTBa OeH301a

KonTponbhas padota Ne 2. YrneBoaoposl.

Temad. Kucjopoacoaep:kamue oprannyeckue coeaunenus (19 u)

Cnuptsl. Homenkiatypa u u3zomepus cnuproB. ToKcHuUeckoe AEWCTBHE Ha OpraHU3M METaHoja U
sTraHoNa. PU3MYECKUE CBOMCTBA IPENEIBHBIX OJHOATOMHBIX CIHMPTOB. XUMHYECKHE CBOWCTBA CIIHUPTOB
(KUCIIOTHBIE CBOMCTBA, peakUUU 3aMEIICHUs T'MAPOKCWIBHON TIpyNIbl Ha TajoreH, MEXMOJIEKYJsipHas u
BHYTPUMOJIEKYJISIpHAsl JAETupaTanusi, OKUCIEHHE, pPEaKLMH YIJIEBOJOPOJHOIO paaukaia). AJIKOTOJSATHL
I'uaponus, ankuwinpoBaHue (CHHTE3 NPOCThIX 3¢UpoB 1o BuibsiMcony). [IpoMbllieHHBIH CHHTE3 METaHOJA.
MHoroaToMHble CIUPTHL. DTWIEHITMKOIb U TIMLEPHH, UX (U3MUECKHe M XUMHUecKue cBoiictBa. CHuHTE3
JUOKCaHAa M3 JTWIEHITIMKONA. TOKCMYHOCTh ATWIEHIVIMKOJSA. KadecTBeHHas peakuus Ha MHOTOAaTOMHBIE
CIIUPTHI.

[Tpoctbie 3¢upbl Kak U30MEpbI MPEAEIbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHME UX (PU3MUECKUX U
XUMHUYECKHUX CBOMCTB €O ciUpTaMu. Peakiys paciienienus NpocThiX 3pUpOB HOI0BOIOPOIOM.

®enonbl. Homenknatypa u u3zomepusi. B3aumHOe BiIMsSHHE Tpynnm aTOMOB Ha mpumepe (eHoda.
duznyecknue U XUMUYECKUE CBOMCTBa (heHosa U Kpe3os0B. KucinoTHele cBolicTBa ()EHOJIOB B CPAaBHEHHUU CO
cnupramu. Peakuum 3amenieHus B O€H30JIbHOM KOJble (TaJoreHUpoBaHUE, HUTpoBaHue). OkxucieHue
¢denonoB. KauectBennsle peakuuu Ha penon. [Ipumenenue deHomna.

KapOonumnbHble coeMHEHUs. DJIEKTPOHHOE CTPOEHUE KapOOHMUIIBHOM IpYIIbl. AJNbJIETUbl U KETOHBI.
dusnueckue cBoiicTBa (hopManbieruaa, aleranbleruja, aneroHa. [loHaTHe O KeTO-€HOJIBHOM TayTOMEpPHH
KapOOHMJIbHBIX coeMHEeHul. Peakiun HykieoQHIBHOTO NpUCOEIUHEHUs. Peakuuu NpUCOeAMHEHHs BOJBI,
CHUPTOB, IMAHOBOJIOPOAA U ruapocyibpuTa HaTpusi. CpaBHEHHE PEAKIIMOHHOM CIIOCOOHOCTH albJEeruJ0oB U
KETOHOB B PEAKLUAX NMPUCOEANHEHU. Peaknny 3aMenieHnss aToMOB BOJOPOJA MPHU C-yIJIEPOAHOM aTOME Ha
rajjored. [lonumepuzauust dopmanpaernga u  aneranpieruga. CHHTE3 CIHUPTOB  B3aMMOJECHCTBHEM
KapOOHUJIbHBIX COEIMHEHUN ¢ peakTuBOM ['puHbsipa. OkucieHHEe KapOOHWIBHBIX coenuHeHuil. CpaBHEeHHE
OKHCJICHHS alibJeTHIOB U KeTOHOB. BoccTaHoBiIeHHEe KapOOHWIBHBIX COE€AMHEHUI B cnupThl. KauecTBeHHBIE
peakiMM Ha aIbJeTUAHYIO TIpymnmy. Peakuuu anabIobHO-KPOTOHOBOW  KoHaeHcanuu. OcobeHHOCTH
dopmanpaeruna. Peakuus popmanbaeruaa ¢ GeHonoMm.

KapOoHOBBIE KHCIOTBHL. DJEKTPOHHOE CTPOCHHE KapOOKCHIBHOM Tpynmbl. [ oMosiorndyeckuit psin
MpeieabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. DHU3MUECKHE CBOMCTBA KapOOHOBBIX KHCIOT Ha MpUMEpe
MYpPaBbUHOM, YKCYCHOHM, NPOIMOHOBOW, IMaJbMHUTHHOBOM M CTEAPUHOBOM KHCIOT. XHMHYECKHE CBOMCTBA
KapOOHOBBIX KHCJIOT. KuCIOTHBIE CBOICTBa (M3MEHEHHE OKPACKM HMHIUKATOPOB, PEAKIUU C aKTUBHBIMU
MeTaJlJlaMl, OCHOBHBIMU OKCHJAMH, OCHOBAaHUSIMHU, COJSIMHU). V3MeHeHHe cuiibl KapOOHOBBIX KHCJIOT MpH
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BBEJICHUU JIOHOPHBIX M aKIENTOPHBIX 3aMecTuTenell. B3anmonelicTBue KapOOHOBBIX KHCIOT CO CIHUPTaMH
(peakmust  srepudukanuu). [amoreHupoBaHue KapOOHOBBIX KHUCIOT B OOKOBYyIO Iiemb. (OcoOeHHOCTH
MypaBbHHON KHUCIIOTHL. BakHeWIne MpencTaBuTeNn Kiacca KapOOHOBBIX KHCIOT W WX NPUMEHEHHE.
[Tonyyenue MypaBbHUHOW U YKCYCHOM KHCJIOT, B IIPOMBIIUICHHOCTU. BpIcminie KapOOHOBBIE KHCIIOTHI.
[IlaBeneBass KUCIOTa KaK IMPEICTABUTENb TUKApOOHOBBIX KHCIOT. lIperncraBieHre O HENpPENeNbHBIX H
apoMaTu4eckux kucinorax. OCOOEHHOCTH X CTPOSHHS U CBOWCTB. 3HaUeHHE KapOOHOBBIX KUCIIOT.

OyHKIMOHAIbHBIE MPOU3BOJHBIE KApPOOHOBBIX KHUCIOT. [loiyueHue XJIOpaHTUIPHUIOB U AHTUIPUJIOB
KHCIIOT, X ruapoiu3. IlomyyeHue cioXKHBIX 3(QHUPOB C HCIOJB30BAHUEM XJIOPAHTHAPUAOB U AHTUIPUJIOB
kucnoT. CroxkHble 5QUpPbl Kak H30Mepbl KapOOHOBBIX KuCIOT. CpaBHeHUE (UBMYECKUX CBOWCTB U
PEaKIMOHHON CHOCOOHOCTH CIIOKHBIX 3()MPOB U HM30MEPHBIX UM KapOOHOBBIX KHUCIOT. ['MAPOIIN3 CIOKHBIX
s¢upoB. CuHTE3 CIOXKHBIX APUPoB (GeHnosnoB. CroxHbIe YPUPH HEOPTAHUUECKUX KHUCIOT. HUTpormumepu.
Amuzpl. Conmu  kapOOHOBBIX KHCIOT, MX TEPMHUUYECKOE pa3JIOKEHUE B NPUCYTCTBUM wienouu. CuHTE3
KapOOHHMIIBHBIX COCTMHEHUH Pa3I0KEHUEM KaJIbLIMEBBIX COJIeH KapOOHOBBIX KHCIIOT.

[TpakTuaeckas padota 4. CriupThl

[TpakTuueckast pabota 5. AlbIeruibl U KETOHBI

[TpakTiueckas pabota 6. Kap6oHOBBIE KUCIOTHI

[TpakTuueckas pabota 7. [lonyuenne ppyKToBBIX 3PHUPOB U CAMOAETHHBIX TyXOB

KonTponbnas pabota Ne3. Kucnopoacoaepxaiine opraHuuecKue CoeMHEeHHsI.

Tema 5. A30T- u cepocoaep:xamue coennHeHus (6 1)

Amunbl. M3omepus amuHoB. [lepBuuHble, BTOpUUYHBIE M TPETUYHbIE aMHHbI. PU3NYECKUE CBONCTBA
MPOCTEHIINX aMHHOB. AMHHBI KaK OpraHudeckue ocHoBaHHsA. ConM alKWwiIaMMOHUS. AJIKUIMPOBAHHUE U
alWIMPOBaHKME aMUHOB. Peakiiuyn aMMHOB ¢ @30THCTOM KUCIOTOW. ApoMaTH4ecKre aMUHbl. AHUIMH. B3aumHoe
BJIMSIHME IPYIIIT aTOMOB B MOJIEKYJIe aHWINHA. XUMUYECKHUE CBOMCTBA aHMWIMHA (OCHOBHBIE CBOICTBA, peakLuu
3aMeIIEeHUs] B apOMaTHUYECKOe sJIpO, OKUCIeHHe, alinpoBanue). [luasocoequnenus. [lonmyyenne aMuHOB U3
CIIUPTOB Y HUTPOCOEIUHEHUH. [IpuMeHeHne aHuHa.

I'erepounkibl. @ypan M NUPPOJ KaK MPEACTABUTENH MATUWICHHBIXI'€TEPOLUKIIOB. DJIEKTPOHHOE
CTPOE€HHE MOJeKylbl mnupposna. KwucnorHele cBoiictBa mnuppona. IlupuamH kKak  IpeacTaBUTENb
HIECTUYWICHHBIXTETEPOIMKIIOB. DJIIEKTPOHHOE CTPOEHUE MOJIEKYJIbl MUpuArHA. OCHOBHBIE CBOWCTBA MUPUIUHA,
peaxkiuu 3aMelIeHns ¢ apoMaTH4ecKuM sipoM. [Ipencrasnenne o0 numuaaszone, NMpUANHE,

IypHUHE, TYPUHOBBIX U MTUPUMHUANHOBBIX OCHOBAHMSIX.

Anxanousipl. MeTobl BBIIENECHUS aJKAJIOMIOB U3 pacTeHud. Meronbl OOHapyXeHMs alKaJIOuI0B.

Knaccudukanus 1 THIMYHBIE IPEICTABUTEIH ATKAJIOUIOB.

Tema 6. Buosoruyeckn akTuBHbIe BenlecTBa (14 u)

VYrneBonasl. MoHO- u aucaxapuasl. @yHKIUMM yriaeBogoB. bruonornyeckas posis yriaeBogoB. I'moko3za —
¢bu3nueckre CBOWCTBA, JIMHEHHAs U LUKJINYecKass popMbl. Peakiinu ToKo3bl (OKHUCIEHHE a30THOW KHUCIOTOM,
BOCCTAHOBJICHHE B IIECTHATOMHBIM CHOUPT), KAYECTBEHHbIE pEaKlMW Ha TJIOKO3Yy. bpojkeHue TIiIroKO3bI.
®pyKTo3a Kak n3oMep rimoko3bl. Pubosa u nezoxcupudosa. [lonstue o ramko3ugax.

Hucaxapunpl. Caxapo3a Kak INpeACTaBUTEIb HEBOCCTAHABIMBAIOLIMX AHMCaxapuIoB. MaibTo3a M JIaKTO3a,
nemobunosa. 'maponus aucaxapunos. [lomyyenue caxapa u3 caxapHoit cekiibl. [Tomucaxapuasl. Kpaxman,
IINKOTeH, Leunoo3a. KauecTBeHHas peakuys Ha Kpaxmail. [ uaposns nonvucaxapuiaos.

XKupbl kak cioxHble 3(QUpPHl TIHMLIEPUHA M BBICIIUX KapOOHOBBIX KHCIOT. OMBUIEHHE J>XUPOB.
I'unporenuszanus xupoB. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT.

AMUHOKHUCIOTH Kak aM(poTepHble coenHeHus. Peakiuu ¢ kuciaoramMu U ocHoBaHusiMU. OOpa3zoBaHue
CJIOKHBIX 3(DUPOB.



[Tentuael. IlenTuaHast cBA3b. AMUIHBIN XapakTep NEeNTUAHON cBs3u. ['maponu3 mentuaoB. benkw.
[lepBuuHas, BTOpu4HAasi U TPETUYHAS CTPYKTYpHI OenkoB. KauecTBeHHbIE peakiiuy Ha OEIKU.

Hyxnennosble kucnorel. Hyxneosuasl. Hykimeoruasl. HykileMHOBBIE KHCIOTBI Kak HPUPOJIHBIE
nosiuMepsl. Ctpoenue JJHK n PHK. I'uaponu3 HykineMHOBBIX KUCIIOT.

[Tpaktuyeckas padora 8. CBoiCTBa IITIOKO3BI, CaXapo3bl U Kpaxmasa

[Tpaktuyeckas padora 9. IlomydyeHue MblIa MEIOYHBIM OMBUICHHUEM KHPOB

[TpakTuueckas padota 10. benku u ux cBoiicTBa

[TpakTiueckas pabota 11. B3aumocBs3b Mex 1y KilaccaMyu OpraHMYECKUX BEIIECTB

[TpakTueckas padota 12. KauecTBeHHOE ONpeeieHue OPraHMYeCKUX BEIIECTB.

Kontponbnas pabora Ne 4. bruosornueck akTHBHBIE BEIIECTBA

Tema/. BoicokoMoJIeKy/IsIpHbIe coeqMHeHns (4 1)

[TonsiTHE O BBICOKOMOJIEKYJISIPHBIX BemlecTBax. llonmmMepusanus W MOJUMKOHICHCAUS KaK METOJbI
CO3JIaHHsI TTOJIMMEPOB.

Onactomepsl. [lpuponusiii u cunTeTHueckuid kayuyk. Comonmumepusaius. CoBpeMEHHBIE IJIACTHKH
(MOAMATUIICH, TOTUIPOMIIIEH, TOJIUCTUPO, TOTUBUHIWIXIOPH, PTOPOILIACT, MOIUITUICHTepedTaNIaT, aKpUII-
OyTaJIMeH-CTUPOJIbHBIN IIIACTHK, TOJUKAPOOHATHI).

[TpupoaHbIe ¥ CHHTETHYECKHE BOJIOKHA (0030D).

[Tpaktuyeckas padora Ne 13-14. Pacrio3naBaH#e BOJIOKOH U IJIACTUKOB.

TemaTuueckoe IJIAHUPOBAHHE

Homep HaumenoBanmne Hponoskureasn | Koanyecrso | KoauvecTBo
pasaena pa3iesia NporpaMMbl | OCTh U3y4eHUsl KOHTPOJIbH | MPaKTHYECK
NMPOrpamMMbl pasziena bIX paéoT HX U
NporpamMmel, B J1a00paToOpH
qacax bIX padoT
1 [ToBTOpEHUE 1 18 1 4\1
yri1yOneHre 3HaHu|
2 OCHOBHBIE TTIOHATHUSI 13
OpraHUYECKON XUMUU
3 | YrueBomopos 25 1 2\0
4 Kucnopoacoaepxaniue 19 1 5\6
OpTaHHYECKUC
COCAUHEHMS
5 A3zoT- 1 6 1\0
cepocojiepIKaIue
COEIUHEHMS
6 Buonornuecku 14 1 0\2
AKTHUBHBIC
BEIIIECTBA
7 BricokomonekynsipHble 4 2\1
COEIUHEHMS
Hroro 99 +6 yac pB 4 13\11




Ne Tema ypoka Kou-Bo
4acoB
TEMA 1. IOBTOPEHHME N YI'JIYBJIEHUE 18
3HAHUU
1 ATOMBI, MOJICKYJTBI, BEIIIECTBA 1
2 CrpoeHnue aToma. 1
3 [Iepnonnueckuit 3akoH u [lepuoanyeckas cuctemMa XuMu- 1
yeckux dyemenToB . . Menneneesa
4 XUMHYUECKas CBA3b 1
5 ArperaTHbIe COCTOSHUS 1
6 PacueTsl 10 ypaBHEHUSAM XUMUYECKUX PEAKIUN 1
7 ["a3oBble 3aKOHBI 1
8 Knaccudukanus XuMHUUECKUX peakLui 1
9 OKuCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU 1
10 Bakneiimne Kiraccbl HEOPraHUYECKUX BELIECTB 1
11 Peakiiun nornoro oomena. JI\p Nel «Peakuuu HOHHOIo 1
o0MeHa»
12 PactBopsbI 1
13 Komnouneie pactBopbl JI\p Ne2 «CBoiicTBa KOJLUIOUIHBIX 1
PacTBOpoOB»
14 I'uaponus coneit. JI\p Ne3 «'maposus costeii» 1
15 Kowmmnekcubie coenunenns JI\p Ned «IlosryueHnune u 1
CBOICTBA KOMILIEKCHBIX COeANHEHHHNe
16 IIpakTnyeckas padora Nel. «PeaknnonHasi cnoco0HOCTH 1
BelIeCTB B PACTBOPax»
17 Oo6o0m1aroriee MoBTOpeHue Mo TeMe «OCHOBBI XUMHM» 1
18 KonTtpouabHnas pa6ora Nel no teme «OCHOBBI XUMHI) 1
TEMA 2. OCHOBHBIE NOHATHUS OPTAHUYECKOM XUMUHN 13
19 [Ipeamer u 3HaYeHNE OPraHUYECKON XUMHUH 1
20 Pemenue 3amau 1
21 [IprunHbl MHOrOOOpa3usi OpraHUYECKUX BEIIECTB 1
22 DJEeKTPOHHOE CTPOCHHE U XMMUUYECKHE CBS3H aToMa 1
yriepoja
23 CtpykTypHasi TEOpUsi OPraHUYECKUX COCAMHEHUI 1
24 CTpyKTypHas u30MepHst 1
25 IIpocTpaHcTBEHHAs N30MEPHUS 1
26 DNeKTpOHHBIEC YPPEKTH B MOJIECKYIIaX OPTaHHIECKUX 1

COeIUHEHUN
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27 OCHOBHBIE KJIaCChl OPTaHUYECKUX COCAMHEHUH. 1
['omonornueckue psapl

28 Homenkitatypa opranndeckux coequHeHuN 1

29 OcobenHocTy 1 Ki1acCu(pUKanus OpraHuIecKux 1
COCTUHEHUN

30 OKHCIUTENEHO-BOCCTAHOBUTEILHBIC PEAKIINH B 1
OpPTraHUYeCKON XUMHHU

31 O6o06mmatomniee moBTopeHue mo reme «OCHOBHBIC TTOHSITHS 1
OpPTraHUYECKON XHUMHUM)

TEMA 3. YI'JIEBOAOPO/bI 25

32 Ankanpl. CTpoeHHE, HOMEHKIIATypa, H30MepHs, Pu3nuecKue 1
cpoiictBa. JI\p «CocraBienne Moaeseii MoJieKy.1
AJIKAHOBY

33 Xumudeckue cBoiicTa ankaHoB. JI\p «B3aumoneiicrBue 1
aJIKaHOB ¢ OpOoMOM)

34 [TosrydeHnne u mpuMEHEHUE aTKaHOB 1

35 IIpakTnyeckas padora Ne2 «CocraBjieHne Mo/ieJIei 1
MOJIEKYJI YIJ1€BOI0PO10B»

36 [ukmoaakaHbl 1

37 Anxensl. CTpoeHne, HOMEHKJIaTypa, U30MepHsl, (pusndeckue 1
CBOMCTBA

38- XUMUYECKUE CBOKCTBA AJIKCHOB 1

39

40 [Tosrydenne u mpuMEHEHUE aTKEHOB 1

41 IIpakTnueckas padoraNe3 «IlorydyeHnue 3THICHA U 1
ONBITHI ¢ HUM»

42 AJKangueHsl 1

43 [Mommmepu3anus. Kayayk. Pesuna. 1

44 Anxunel. CTpoeHne, HOMEHKIIATypa, U30MepHsl, 1
¢u3nueckue cBoiicTBa

45 XHUMHUYECKUE CBOMCTBA aJIKUHOB 1

46 [TosrydeHnne u mpuMEHEHNE ATKHHOB 1

47 Pemenue 3a1a4 v BBINIOJIHEHUE YIIPAKHEHUI 1

48 Apomatudeckue yriaeoaopoasl. CTpoeHne 6€H30IbHOTO 1
KOJIbIIa, HOMEHKJIATypa, u3oMepusi, GU3NIECKUEe CBOMCTBA
apeHoB

49 XuUMHUYECKHE CBOMCTBA OEH30JIa U €T0 TOMOJIOTOB

50 [Tonyyenue u npuMeHEHNE apEHOB 1

51 [IpupoaHbIe HICTOYHUKH YTIEBOAOPOAOB. HedTh, ra3, yrous. 1
[lepBruunas nepepaboTKa yrIeBOJIOPOTHOTO CHIPhS

52 I'my6okas nepepabotka HedTH. KpekuHr, pudopMuHr 1
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53 ['eHeTnveckas CBSI3b MKy Pa3IMYHBIMHU KJlacCaMu 1
YTJIEBOIOPOIOB
54 l"anorenonpounsBoiHbIE YTIIEBOA0PO10B. CTpoeHHe, , 1
HOMEHKJIATypa, U30Mepusi, PU3NIECKUE U XUMUIECKHE
CBOMICTBA
55 Ob6o0m1aromee MOBTOPEHUE TIO TeME «YTIEBOJOPOIbI» 1
56 KonTtpouabHas padora Ne2 o treme «YrJIeBOI0POAbD» 1
TEMA 4. KUCJIOPOAOCOJAEPKAIIME OPTAHUYECKHE 19
COEJJMHEHMUA
S7 Cnuptsl 1
58- XuMHuecKue cBoiicTBa U nosyuyeHue cuupros. [Ipocteie 1
59 s¢upsl. JI\p Ne5 «CBoiicTBa 3 THIOBOTO CIIUPTAY
60 IIpakTnyeckas padora Ned «Ilosryuenne 6poMITaHA» 1
61 MHOroaTOMHBIE CIUPTHI 1
62 ®enosbl. JI\p Ne7 CpoiicTBa (penosna. KauecTBeHHbIE 1
peakuuu Ha (eHOoIbI
63 Pemenuie 3a1a4 v BHITIOTHEHUE YIPAXKHEHUI 1
64 KapOoHusnbHble COeTMHEHMS: HOMEHKIIATypa, H30MepHs, 1
PeaKIMU IPUCOECTUHEHUS
65 XHWMHMYECKUE CBOMCTBA U METO/IBI IIOJIyYECHHUS 1
kapOoHmwIbHBIX coenuHenuit. JI\p Ne8 CoiicTBa
¢popmanuna
66 IIpakTnyeckas padora Ne5 [losryueHue aneroHa 1
67 KapOoHOBBIE KUCITOTHI 1
68 IIpakTnyeckas padora Ne6 Ilonyyenune ykcycHom 1
KHCJIOTHI
69 DyHKIMOHATBHBIC IPOU3BO/IHBIE KAPOOHOBBIX KUCIOT. JI\p 1
Nel10 Couin kapOOHOBBIX KHCJIOT
70 IIpakTnyeckas padoraNe7 Ilosyuenue sTniianerara 1
71 MHuoroo6pasue kapOOHOBBIX KHCIIOT 1
72 Pemenue 3a1a4 v BBINIOJIHEHUE YIIPAKHEHUI 1
73 IIpakTnueckas padora Ne§ Pemenue 1
IKCIEPUMEHTAJIbHBIX 32124 110 TeMe
«Kucnoponoconep:kauue opraHuueckne BemecTBay
74 O6o06maromuit ypok no teme «Kucnopoacoaepxariue 1
OpPTaHUYECKUE COCTUHEHHSI»
75 KonTtpoabsHnas pa6ora no teme «Kucjiopoacoaep:xamme 1
OpraHuvecKue coeTuHEeHUs
TEMA 5.A30T- U CEPOCOJEPKAILIUE COE/IMHEHUSA 6
76 AMUHBI 1
77 ApoMaTndeckue aMHHbI 1
78 ['eTepormkiMyeckrne CoOeTUHEHUS 1
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79 [lecTuuneHHBIE TETEPOITUKITBI 1
80 IIpakTnyeckas padora Ne9 Pemenue 1
IKCIEePUMEHTATIBHBIX 3224 M0 TeMe «A30Tco/iep Kalue

opraHuvecKue BelecTBay
81 O6o0mmaroiiee MOBTOPEHHE 110 TEME «A30T- U 1
cepocoieprKaliue OPraHuIecKre BemeCTBa
TEMA 6. BUOJIOTUYECKHU AKTUBHBIE BEHIECTBA 14
82 OO01mas XxapakTepuCTHKA YTIIEBOIOB 1
83 Ctpoenue MoHOcaxapua0B. JINHEHHbIE U TUKITNYECKHUE 1
crpyktypsbl. JI\p Nell CBoiicTBa IiI0KO3bI
84 Xumuueckue cBoiicTBa Monocaxapuaos JI\p Nell 1
KadecTBeHHasi peakuusi Ha IJIIOKO3Y
85 Jucaxapu bt 1
86 [Momucaxapuzast JI\p Nel3 Onpenesienne kpaxmasia B 1
MPOAYKTAX MUTAHUS
87 Pemenne 3a1a4 u BBINOJIHEHHUE YIIPAKHEHHUN 1
88 Kupsl 1 macna 1
89 AMUHOKHUCIIOTBI 1
90 Ilentunsl 1
91 benku JI\p Nel12 IlBeTHbIe peakuuu 0eJIKOB 1
92 CTpyKTypa HYKIEHMHOBBIX KHCIIOT 1
93 Bbuonornveckas posib HyKJIEHHOBBIX KHUCIIOT 1
94 O06o011eHne o TeMaM «A30TcoAepIKaIe 1 ONOJIOTHUECKU 1
aKTHBHBIEC OPTaHMYECKUE BEIIECTBAY
95 KonTtposabHnas padora Ned o Teme «A3orcoaeprkaniue u 1
0MOJIOTMYeCKU AKTHBHBIE OPraHNYecKue BellecTBa»
TEMA 7. BBICOKOMOJIEKYJIAPHBIE COE/IMHEHUSA 4
96 [Tommepsr
97 [MTonumepusie Matepuansl/I\p Nel3 OTHomenue 1
CHHTETHYECKHX BOJIOKOH K PACTBOPaM KHCJIOT U
eJa04en
98 IIpakTuyeckas padora Nel) Pacno3HaBaHue MJIACTUKOB 1
99 IIpakTnueckas padoraNell PacnosHaBaHue BOJTOKOH 1
100 O06o0muIeHre 1 MOBTOPEHHUE 10 Kypcy «Opranmdeckas 1
XUMUSD»
101- PesepBHOe Bpems 5
105
UTOTI'O 105
TemaTtnyeckoe nuiannposanue 11 kiaace
Ne Tema ypoka Koxa-Bo
4acoB
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Tema 1. HemeTaLibl

1 Knaccugukanus npoctsix Bemiects. Bomopon 1
2 I"anorensr 1
3 Xmop 1
4 Kucnopoubie coemuuenus xiaopa 1
5 XiopoBogopoa. ColisiHast KUCTOTA 1
6 ®dTOp, OpOM, HOJT U UX COSTUHEHUS 1
7 [IpakTnueckas padora Ne 1 «DkcrniepuMeHTaIbHOE pELIEHNE 1
3az1a4 1o teme «l anoreHb»
8 XanbKOTreHbI 1
9 O30H — ayuIoTponHas MOAU(PUKALIHS 1
KHCIIOpO/Ia
10 [Tepokcua BOOpOIa U €ro MPOU3BOIHBIC 1
11 Cepa 1
12 CepoBogopon. Cynbhuisl 1
13 CepHHUCTHIH Ta3 1
14 CepHbIil aHTHAPU M CEpHAsT KUCIIOTa 1
15 [IpaxTuueckas padora Ne 2 « DKcriepuMEHTAIbBHOE PEIICHNE 1
3a/1a4 1o TemMe «XalbKOTeHbI»
16 Pemrenne 3a1a4 u BBINIOJIHEHHUE YIIPAKHEHUM 110 TEMaM 1
«["anorens» u «XaabKOT€HbBI»
17 DneMeHTHI NOATPYIIIbI a30Ta 1
18 A3sor 1
19 AMMMAK ¥ COJIM aMMOHUS 1
20 ITpakTuyeckas padora Ne 3 «Ilonyuenue 1
aMMHaKa ¥ H3y4eHUe ero CBOWCTB)»
21 Oxkcunpl a30Ta 1
22 A30THas KUCJIO0Ta U €€ COJIn 1
23 docdop 1
24 ®docdopusbrit anruapug u GochopHbie 1
KHCIIOTHI
25 [IpakTuueckas padbora Ne 4 «QkcriepuMeHTaIbHOE pelIeHHe 1
3a/1a4 1o TeMe «DIEeMEHTHI MOATPYIIIBI a30Ta
26 Yriepon 1
27 CoenuHenus yriepoja 1
28 Kpemuunit 1
29 CoennHeHns KpeMHUs 1
30 O06o06maroree TOBTOPEHHE IO TEMe 1

«Hewmerannb»
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31 Kontponbnas padota Ne 1 o teme 1
«Hemeraiutb»
Tema 2. O0uIme cBoiicTBa MeTaJLIOB 2
32 CBoiicTBa M METO/IBI TOYYCHUS METAIIIOB 1
33 CrnnaBsl 1
Tema 3. Mera/iibl rJ1aBHBIX NOATPYIIT 11
34 OO6m1as XxapakTeprCTHKA IIEeTOYHBIX METAIIJIOB 1
35 Hatpwuii u xanmii 1
36 CoenuHeHus HATPUS U Kaus 1
37 OO01mmas xapakTeprcTHKa SJICMCHTOB 1
riaBHOU noarpynmnsl I rpymimb
38 Marnuii 1 ero CoeIMHCHUS 1
39 Kanpuuii 1 ero coenuHeHus 1
40 ’KectkocTh BOJIBI M CLIOCOOBI €€ YCTPaHEHUS 1
41 AJIOMUHUN — XUMUYECKUHN DIIEMEHT 1
Y TIPOCTOE BEIIECTBO
42 CoenuHeHus aIfOMUHUS 1
43 Pemrenne 3a1a4 v BBINOJIHEHHE YIPA)KHEHUH 110 TEME 1
«MeTaisl IIaBHBIX MOATPYII»
44 [IpaxTuueckas padora Ne 5 «DkcriepuMEHTAIbBHOE pEIIEHNE 1
3a/1a4 1o TemMe «MeTasuibl TTIaBHBIX HOATPYII)
Tema 4. MeTra/ibl 10004YHBIX IOATPYIII 17
45 OO1m1ast XxapaKTepUCTHKA TEPEXOJHBIX METAIIOB 1
46 Xpom 1
47 Coenunenus xpoma. 3aBUCUMOCTb KUCIIOTHO-OCHOBHBIX U
OKHUCJIUTEITHFHO-BOCCTAHOBUTEIIBHBIX CBOMCTB OT CTCTICHH
OKHCJICHUS MeTaja
48 Mapranery 1
49 Kenezo kak XUMUYECKUI HIIEMEHT 1
50 2Kene3zo — mpocroe BemecTBo 1
51 CoenuHenus xene3a 1
52 Mens 1
53 [IpakTuyeckas padora Ne 6 «Ilonyuenue 1
METHOTO KYIIOpOCa)
54 Cepebpo 1
55 3o510TO 1
56 unak 1
S7 Pemenuie 3a1a4 1 BHIIOJTHEHUE YIPAXKHEHUI 1

1o TeMe «MeTalIbl TOOOUYHBIX MOoATrpYIII»
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58 [TpakTrueckas padota Ne 7 «DKCIIEpUMEHTAILHOE PEIICHNE 1
3a11a4 1o Teme «MeTayuibl TOOOYHBIX TIOTPYIII)

59 [TpakTrueckas padota Ne 8 «[lomyuenue 1
cosit Mopa»

60 O6o0mmaroiiee MOBTOPEHHE 110 TEME 1
«Metambby

61 Kontponbnas padota Ne 2 o Teme 1
«MeTtambby
Tema 5. CTpoeHue BelllecTBa 8

62 SAnpo aroma. SnepHble peakuu 1

63- DNeKTpOHHBIC KOH(PUTYpaAIUd aTOMOB 2

64

65 KoBasieHTHasI CBSI3b M CTPOCHHUE MOJICKYJT 1

66 Nonnas cBs3p. CTpoeHHE HOHHBIX KPHCTAIJIOB 1

67 Merammueckas cBs3b. Kpucrammueckue 1
PEIIETKH METaJIJIOB

68 MexxMOoeKyaspHble B3aUMOICHCTBHS 1

69 O6o06maroree TOBTOPEHHE IO TEME 1
«CTpoeHue BelecTBa»
Tema 6. TeopeTuueckoe onucaHue XUMHYECKUX 17
peakuuii

70 TeroBbie 3 HEKTH XUMUYECKUX PEaKIHi 1

71 3akoH ['ecca 1

72 Ourtponus. Bropoii 3aKk0oH TepMOIUHAMUKHI 1

73 Oneprust ['m06ca u KpuTepuu caMoNpOU3BOIBLHOCTH 1
XUMHYECKUX PEAKIUN

74 Pemenue 3amau nmo remMe « XuMHu4ecKas 1
TEPMOTUTHAMHKA)

75 CKOpOoCTh XMMHUECKOHN peaklIuU. 3aKOH 1
JEACTBYIOIIUX MACC

76 3aBUCHUMOCTH CKOPOCTH PEaKLUU OT TEMIEPATYPhI 1

7 Karanus. Katanuzaropst 1

78 Xumnueckoe paBHoBecue. KoncranTa 1
paBHOBECHS

79 [Ipunuun Jle arense 1

80- [TpakTuueckas padora Ne 9 «CKOpOCTh XUMHYECKHX 1

81 peakiuii. XMMHYECKOE paBHOBECHUE)

82 HNonnoe npounsBeeHne Boibl. BogopoHbIii 1
MoKasaresb

83 XUMHUECKOE PABHOBECHE B PACTBOpax 1

84 XUMHUYECKHE UCTOUHUKH TOKA. DIEKTPOIIU3 1
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85 O6o0mmaroriee MOBTOPEHHE 110 TEME 1
«TeopeTndeckre OCHOBBI XHMUM
86 Kontponbras padota Ne 3 mo teme «TeopeTnueckue 1
OCHOBBI XUMUW
Tema 7. Xumnueckasi TEXHOJIOT U 7
87 Hay4nsle npuHIAIIBI OpraHu3anuu 1
XUMHUYECKOT0 IIPOU3BOJICTBA
88 [Tpon3BOICTBO CEPHON KHCTIOTHI 1
89 [TpouzBoacTBO amMmmMuaka 1
90 [TpousBoCTBO UyryHa 1
91 [Tpoun3BoacTBO cTANN 1
92 [IpoMmbIITIEHHBIN OPTraHUYECKUI CUHTE3 1
93 XUMUYECKOe 3arpsi3HEHUE OKPY KarolIeil cpebl. «3eeHas» 1
XUMHUS
Tema 8. XuMus B noBCceIHEBHOM KHU3HU 4
94 XUMHSA AN 1
95 JlexapcTBEHHBIE CpE/ICTBA 1
96 KocmeTrnueckre n maproMepHbIe cpeacTBa 1
97 brrtoBast xumust 1
Tema 9. Xumus Ha ciayxode 001ecTBa 3
98 XHUMHS B CTPOUTEIHCTBE 1
99 XUMUS B CEIIBCKOM XO3SIHCTBE 1
100 Heoprannueckne matepuansl 1
Tema 10. Xumusi B cOBpeMeHHO# Hayke 4
101 Metoaonorust HAyYHOTO MCCIIEIOBAHUS 1
102 HcTounuky XuMuueckoit HHGpopmaiu 1
103 Ob6o6matomee moBTopeHue 3a kype 11 kmacca 1
104 KonTponbnas padota Ne 4 «Toropast KOHTpOJIbHAsS 1
paboTta»
105 PesepBHOE Bpems 1
UTOT'O 1054ac
KoHTpoJib ¥ OleHBaHUeE I0CTHKEHHS 00pa30BaTEeIbHbIX Pe3yJbTaTOB
Buast koutpons wu | ®opmer um  meroasl | CpencrBa Kpurtepun
OlICHUBaAHUA OCYyHICCTBJICHUA OLICHUBaAHUMA

OLIEHOYHBIX MPOLEAYP

[IpenmeTrHbie 00pa3zoBaTeNIbHBIE PE3YIbTAThI
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cTapToBas KOHTPOJIbHAs padoTa, | KPUTEPHUU OLICHKU IO TIOJOXEHUIO OT
JIMarHOCTHKA . 28.08.18
TECTUPOBAHUE KOHTPOJIbHOU
paboTsl, Nel01.3-O
TECTHUPOBAHUS
TEKYIIHA YCTHBIN WIH | cxema aHaJiv3a | MO TMOJOXEHUIO OT
MMMUCbMEHHBIN OTBET, YCTHOTO nmm | 28.08.18
MUCBMEHHOTO
TECTUPOBAHHUE, OTBeTA Nel01.3-O
CaMOOIIEHKa
TEeMaTHUYECKH KOHTpOJIbHAsI paboTa, | KPUTEPUU OLIEHKH [0 TIOJOXEHUIO OT
. 28.08.18
MPaKTHIeCKast KOHTPOJIHHOU
pabora, pabotel, kpurepuu | Nel01.3-O
OLICHKHU
TECTUPOBAHUE
MPAKTUYECKOU
paboTHI,
TECTHUPOBAHUS
MTPOMEKYTOYHBII KOHTpPOJIbHAS paboTa, | KPUTSPUHU OLICHKH 0 TMOJIOKEHUIO OT

NpaKkTUYeCcKast
pabora,

TCCTUPOBAHUC

KOHTPOJILHOU
paboThl, KpUTEPUU
OLICHKHU

MPAKTUYECKOU

paboThl,
TECTUPOBAHUS

28.08.18
Nel01.3-O

MeTaHpeI{MeTHHe O6p830BaTCJ'ILHHe PE3YIbTAaThI

TectupoBanue MeranpeameTHas IO TIOJOXEHUIO OT

IMArHOCTHYECKAst 28.08.18

pabora

Nel01.3-O

Komimekcuas

MHTErPUPOBAHHAS

UCbMEHHAas

KOHTpOJIbHAs

pabota
Hab6nronenue, [Toptdonno IO TIOJOXEHUIO OT
¢bukcanus 28.08.18
[Toprdonuo

JaHHBIX, aHAJIN3,

pedekcus

Nel01.3-O
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(camopednekcust

Ilepeuenv yugposvix ungpopmayuonnvix pecypcoe Hnmepnema:

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi spravochnik dlya p
odg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41

NoakowdE

JIner BHeceHNs H3MEHEHUI B padouylo nporpamMmmy

PaGouas mporpamma CKOppeKTHpOBaHa Ha OCHOBaHKH nprka3a oT 12 HosOps 2020 r. Ne 83-O
O BHecennu u3MeHeHmi B ipuka3 ot 31.08.2020 r. «O rogoBoM KajeHAapHOM rpaduke paboThl
OV na 2020 — 2021 y4yeOHBIit roa».

Buecens! cienyronie n3mMeHeHus:: OObEMHEHBI TEMBI YPOKOB!

26- VYrnepona. CoenquHeHus yriaepoaa 1
27

28- Kpemuuii. CoenuneHst KpeMHUS 1
29

41- AIOMUHUN — XUMHYECKUU DIIEMEHT 1
42- 1 ipocToe BeriecTBo. CoeTMHEHUs aTFOMUHHS

43
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http://mirhim.ucoz.ru/index/khimija_8_3/0-41

49- Kenezo kak XUMUYECKUHN DIIEMEHT 1
50 Kenezo — mpocroe BemecTBo. CoeAMHEHUS Kele3a
63- DNeKTPOHHBIC KOH(PUTYpAIIUU aTOMOB 1
64
[ara nmo Howmepa ypokoB, | Tema ypoka nociie | OcHoBaHUsI 17151 [Toanuce
JKypHAJy, KOTOpBIE OBLITN UHTETpalu KOPPEKTUPOBKHU MPECTaBUTEIIS
Korjaa obLia UHTETPUPOBAHBI aJIMUHUCTpAIUU
clejiaHa IKOJIBI,
KOPPEeKTHPOBKA KOHTPOJIMPYIOIIETO
BBITIOJTHCHHE
KOPPEKTUPOBKHU
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