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IlosicHuTeIbHAS 3alIHCKA

[Iporpamma snexkTuBHOTO Kypca «PelieHne 3ajad Ha CMECH U pPacTBOPbI» HMMEET
00111e00pa30BaTENbHBIA MEXKIIPEIMETHBI XUMHKO-MaTeMaTHUYECKUI XapakTep W MpeAHa3HadYeHa
UL M3Y4YCHUs YYallUMHUCS, MpPOSBUBIIMMU KO BpemeHu oOyuenuss xumuu B 10-11 kmacce
MOBBIIIEHUH HMHTEpEC K pEIIeHUIO0 pacueTHBIX 3amgad. [IporpaMMa WMeeT NPHUKIATHYIO
HANpPaBJICHHOCTh W CIY)KHUT IS YAOBICTBOPEHHUS HMHIUBUAYaJIbHOTO HWHTEpECca ydJaluxcs K
M3YyUYEHHIO M TPUMEHEHUIO 3HAHUH MaTeMaTUKH NIPU PEUICHUN pacueTHBIX 3ajay.

Kypc mo3Bomnsier cucteMaTtu3upoBaTh 3HAHHS OO0 OCHOBHBIX THIIAX pPACUYETHBIX 3a/ad,
yrIyOWTh 3HaHUS O cHoco0ax pemIeHWs 3ajad M €ro H3yueHHE CIOCOOCTBYET pAaCHIMPEHHIO
NPEIMETHBIX 3HAHWN 10 XWMHUH, CO3HATEIBHOMY BBIOOPY NYyTH JalbHEHIIEro Mpo(UIBHOTO
oOy4eHHs, CaMOOTIPENEIIEHUI0 B OTHOIICHHH COOCTBEHHOW IEATENPHOCTH Ha €CTECTBEHHO-
MatemaTuueckoM mnpoduine. Kypc dopmupyer oco3HaHHblE M MaTeMaTH4eCKH OOOCHOBAaHHBIE
YMEHHUS ¥ HaBBIKH BBITIOJHEHHS BBIYMCIUTEIBHBIX OMEpaluii U pemenus 3agad. Kpome toro, Kypc
MO3BOJISIET CHCTEMATU3UPOBATh U COOPATh B €MHOE IEJI0E 3HAHUS O CTEXHOMETPUIECKUX 3aKOHAX,
croco0ax penieHnss XMMUYECKHX 3a/1a4 U UX CTEXHOMETPHUECKOM 0OOCHOBAaHMHM, TaK KakK JaHHBIN
MaTepHuall B 0a30BOM Kypce XMMHH PAcCesiH MO Pa3InIHBIM TEMaM.

Pabovast mporpamMma 1o XHMHUH COCTaBJICHa Ha OCHOBE CIIEIYIOIIUX JOKYMEHTOB:

1. ®epepanbHoro 3akoHa ot 29.12.2012r. Ne273-®3 «O06 oOpazoBanuu B Poccuiickoit
denepanuny;

2. Tlpukaza MunncrepctBa oOpaszoBanust Poccum ot 05.03.2004r. Ne 1089 «O06
VTBEP)KIICHHH KOMIIOHEHTa TOCYIapCTBEHHBIX 00pa30BaTelIbHBIX CTaHAapPTOB
HayaJbHOTO OOIINEro, OCHOBHOTO OOMIET0 © cpeaHero (MOJHOTro) OOIIero
00pa3zoBaHus;

3. «CaHUTapHO-3MHUAEMUOJIOTHUECKUX TpeOOBaHUM K YCIOBUSIM W OpraHU3aluu
oOyueHuss B 00meoOpaszoBaTenbHbIX yupekacuusx» (CanlluH 2.4.22821-10),
yTBepkAeHHbIMU [loCTaHOBIIEHHMEM TJIABHOTO TOCYIApPCTBEHHOIO CAHUTapHOTO
Bpaya P® ot 29.12.2010r. Ne 189;

4. Ilpukaza wmuHHCTEpCTBAa oOOpasoBanus u Hayku P® ot 31.03.2014r. «OO06
yIBepX ACHUU  (elepaibHbIX  MepeyHe  yuyeOHHKOB,  PEKOMEHJIO0BAaHHBIX
(momylieHHBIX) K  HKCIOJIb30BaHHIO B 0oOpa3oBaTelIbHOM  Ipolecce B
00pa3oBaTeNIbHBIX YUPEKICHUSX, PpPeaTU3yIOIUX oOpa3oBaTelbHble MPOrPAMMBI
o0mrero 00pa3oBaHus UMEIOLIUX FOCYIaPCTBEHHYIO aKKPEIUTAIHIIO;

5. Kanenmapnoro ydeonoro rpaguka MbOY COII Ne 32 ¢ yrinyOneHHBIM U3ydeHUEM
MpeAMETOB dcTeTrdeckoro ukia Ha 2023-2024 y4yeOHbIi TOI;

6. IlpumepHOil mporpaMmbl cpefHero ooOmiero oOpa3oBaHus MO XUMHH (0a30BBII
YpOBEHB)

PaGouass yuebGHasit mporpamma pa3paboTaHa Ha OcCHOBe aBTopckoil mporpammbsl O.C.
l'abpuensina, cootBercTBYyOIIEH @DenepaibHOMYy KOMIIOHEHTY T'OCYAapCTBEHHOTO CTaHAapTa
obmiero oOpa3oBaHMsi M JOMYIIEHHOW MuHUCTEpCTBOM oOpa3oBaHus M Hayku Poccuiickoit
Oenepanuu.

B nuane pereHus 3a1a4 BOCIIUTAHUSA, PA3BUTHS M COLUAIN3AUKN 00YJaIOUIUXCSl IPUHSTHIE
IpOrpaMMoOil 1O XHMHUHU TMOJIXOAbI K OIpPENEICHUI0 COAEP)KaHUS U TOCTPOEHUS MpeaMera
IpeaycMaTpuBalOT (OpMUPOBAaHHE YHUBEPCAIbHBIX YUeOHBIX JeHCTBMH, HMeroumMx 0a3oBoe
3Ha4YeHHUe JUIs pa3InYHbIX BUJIOB JIEATENLHOCTH: PEIIeHUs MpobieM, MoucKa, aHauu3a 1 00paboTKu
uHpopMalY, HEOOXOAUMBIX IS NMPUOOPETEHMs OMNbITa MPAKTUYECKOH M HCCIeN0BaTEeIbCKON
JeSATeIbHOCTH, 3aHUMAIOIIEl BaXKHOE MECTO B IMO3HAHUU XUMUH.

B npakTtuke npenogaBaHus XUMHM Kak Ha YpPOBHE OCHOBHOTO 0O0IIero oopa3oBaHus, TaK U
Ha ypOBHE cpelHero ooOuiero oOpa3oBaHMs, NP ONpPEAeICHHUH COACPKATEIbHON XapaKTePUCTHKU
nesnel  M3ydeHHs IpeaMeTa HalpaBJIeHHEM MEPBOCTENIEHHONW  3HAUYMMOCTH  TPaJUIMOHHO
npu3Haércss  (OpMUpOBaHME OCHOB XMMHMYECKOW HAaykKH Kak o0O0JacTM  COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKON EATETbHOCTH YeJIoBeKa M KaKk OJHOTO M3 KOMIOHEHTOB MHPOBOM
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KynbTypbl. C METOAMYECKOH TOYKU 3PEHUS TaKOW MOJXOJ K OINPEICICHHIO IeNieH H3yYCHHS
IpeIMeTa SBISETCS BIIOJTHE OTIPABIaHHBIM.

CoryiacHO NaHHOW TOYKE 3pEHUs TJIABHBIMHU [EISIMH H3ydeHHsS MpeaMera «XHUMHs» Ha
6azoBom yposHe (10 —11 ki1.) sIBIIsIFOTCS:

1. (dbopMUpOBaHHE CHUCTEMbl XWMHUYECKHMX 3HAHMHA KaK Ba)KHEWIIEH COCTaBJISIOIIEH
€CTCCTBCHHO-HAYYHOH KApTUHBI MHpA, B OCHOBE KOTOPOHW JIekKAaT KIIFOYEBBIC IOHSTHSI,
(dyHIaMEHTAJIbHBIC 3aKOHBI W TEOPHH XWMHUH, OCBOCHHE sI3bIKA HAYKH, YCBOCHHE W IMOHUMAHHE
CYIIHOCTH JIOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPUEH HX
Pa3BHUTHS U CTAHOBJICHUS;

2. (dhopMHpOBaHKE U PA3BUTUE NIPEICTABICHUN O HAYYHBIX METOJAaX MMO3HAHUS BEIECTB
U XAMHYECKUX PEaKIUH, HEOOXOAMMBIX JUIsl MPUOOPETCHHS] YMCHHA OPHCHTUPOBATHCS B MHUPE
BEIECTB M XUMHUYCCKHX SBICHUH, UMEIONTUX MECTO B MPHUPOJIC, B PAKTHUECKON U IMOBCEAHEBHON
KU3HH;

3. pa3BUTHE YMEHHA W CIIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAONIOJECHUEM U
OOBSICHEHMEM XUMUUYECKOTO JKCIIEPUMEHTa, COONIOJCHHEM IMpaBmil O€30MacHOTO OOpallleHUs ¢
BEIIECTBAMH.

Hapsimy ¢ aTtuM, conepkaTebHas XapaKTEpPHCTHUKA IeNiel M 3a7ad U3ydeHUs IpeaMeTa B
MporpaMMe M0 XUMHUHU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMHU IPUOPUTETAMH B
cUCTEME cpemHero oomero oopasoBanusa. CeroaHsl B MPENoJaBaHUM XHUMHUHU B OOJBIICH CTEIICHH
oTIa€TCs MPENOYTEHUE IPAKTHYSCKON KOMIIOHEHTE COJIepyKaHusl 00yUeHHUs, OPUCHTUPOBAHHON Ha
MOJTOTOBKY BBITYCKHHUKA OOIIe00pa30BaTeIbHON OpraHU3alliy, BIaICIONIET0 HE HA0OpOM 3HAHUH,
a (YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMCHHSMH AKTHBHOTO ITOJIyUEHUS
3HAHWWA U IPUMEHEHUS UX B PEATLHOM )KU3HU JIJIS PEIICHUS MTPAKTHICSCKHUX 3a/1a4.

B cBs13u ¢ 3TUM IpH U3ydEHUH 3JIEKTUBHOTO Kypca «Pelienne 3a1a4 Ha CMECH U pacTBOPBI»
JOMHMHHUpYIOIIee 3HaYeHHE MPUOOPETal0T TaKKe 1NN U 3a]a4H, KaK:

dbopMupoBaHME M pa3BUTHE Yy OOYYAIOIIMXCS YMEHUH W HABBIKOB IO PEIIECHHUIO
KaueCTBEHHBIX M KOJMYECTBEHHBIX 3aJau M0 OPraHU4YeCKOW XWMHUH, pa3BUTHE MO3HABATEIHLHOU U
TBOPUYECKON aKTUBHOCTH, CHAHTETUYECKOTO U aHAJTUTUYECKOTO MBILIICHHUS;

ajanranus 00yJaromuxcs K yCJIOBUSAM TMHAMUYHO Pa3BUBAIOIIETOCS MUPA, (OPMHUpPOBAHUE
MHTEJUIEKTYaJbHO  Pa3BUTON JMYHOCTH, TOTOBOM K caM0O0Opa3oBaHHIO, COTPYIHHUYECTBY,
CaMOCTOSITEJIbBHOMY TPHUHSATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre y OOy4aromMXcs KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIETEHLHUN),
MMEIOIUX YHUBEPCAJIBLHOE 3HAYEHUE JUIS PA3JIMYHBIX BUJOB ACSITEIBLHOCTU: PEUICHHs MpolbiieMm,
MOMCKa, aHanmu3a W 00paboTKM WHPOpMANMKA, HEOOXOMUMBIX JUIsi TPUOOPETEHUsS OIbITa
NEeSITEeNbHOCTH, KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TMO3HAHMM XHUMHH, a TaKXKe Uil OLEHKU C
MO3UIUI IKOJIOTUYECKOM 0€3011acCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB Ha
OpraHu3M 4YeJOBeKa U MPUPOJHYIO CPEY;

pa3BUTHE TO3HABATENbHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX MU TBOPYECKHX CIIOCOOHOCTEMH
oOyyaronuxcs: CHOCOOHOCTH CaMOCTOSITENILHO MPHOOpeTaTh HOBbIE 3HAHHMS 1O XUMHH B
COOTBETCTBUU C KMU3HEHHBIMU MOTPEOHOCTSIMH, UCIOJIB30BAaTh COBPEMEHHbIE WH(OPMAIUMOHHBIE
TEXHOJIOTUU JUTsl TIOMCKA U aHalIMW3a y4eOHOW M HAyYHO-TIOMYISpHONW MHPOPMAIUU XUMHYECKOTO
COJIepKaHNUS;

(dbopMHpOBaHKE U Pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIILICHUS,
HaOM0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAMMBI, B YACTHOCTH,
MIPH JIAHUPOBAHUU U MIPOBEACHUN XUMHUUYECKOTO IKCTIEPUMEHTA;

BOCIIUTaHHE y oOy4aronmxcs yoekIEHHOCTH B TYMAHUCTUYECKON HAMPaBICHHOCTH XUMHH,
e€ BaXHOW pOJM B PEUICHUH TJI00ANBHBIX MPOOJIeM palMoOHATBHOTO MPUPOAOIOIB30BaHNUS,
MOTIOJTHEHHSI JHEPreTHYEeCKHX PEeCypCcoB U COXPAaHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHHS
HE0OX0IMMOCTH OEPEKHOTO OTHOIICHHUSI K MPUPOAE M CBOEMY 3[0OPOBBIO, a TAKXKe MPHUOOpEeTeHUs
OTIBITa WCTOJB30BAHUS TMOJNYYEHHBIX 3HAHUU JUISI TIPUHATHS TPAMOTHBIX PEHICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SBIICHHUSIMHU.



B yueOGHOM muaHe cpenHero ooOmiero oOpa3oBaHHS MporpaMMa 3JIEKTUBHOTO Kypca
«PerieHne 3a1a4 Ha CMECH M PacTBOPBI» BXOJUT B COCTaB NpeAMETHOU o0sactu «EcTecTBeHHO-
HAaYYHBIC IPCAMCETBI».

OO0r11iee YKcI0 4acoB, OTBEAEHHBIX VI U3YYCHHS Kypca, Ha 6a30BOM YPOBHE CPEIHErO
obrrero oopazoBanus, coctariser 102 waca: B 10 kimacce — 34 yaca (1 uac B Hezeno), B 11 kiacce
—68 yacoB (2 yac B HEJEIIO).

COJAEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. U30Mepusi H HOMEHKJIATYPA OpraHuYecKuXx BemecTs (3 4.)

Homenknarypa  opranmdeckux  BeHIECTB. Buibl  uM30Mepuu:  CTPYKTypHas U
MPOCTPAHCTBEHHASI.

CocraBieHue CTpyKTYpHBIX (POPMYII H30MEPOB, HOMEHKJIATypa OPraHU4YE€CKUX BEIIECTB.

Tema 2. 3agauu Ha BLIBOA XuMH4YecKuX popmya (5 4.)

MaccoBast 7011 37eMeHTa B BellecTBE. PerieHue 3aiad Ha BBIBOJ XUMHUUYECKHX (POPMYI
opranuueckux BemiecTB. Haxoxzaenue ¢GopMynabsl BemiecTBa Ha OCHOBE oOmIMX Qopmyn
TOMOJIOTUYECKHUX PAJIOB OPTraHUYECKUX coequHeHWU. OTHOCUTENbHAsI TUIOTHOCTh Ta3000pa3HOTO
BemiecTBa. PacdeTHple 3amauu Ha BBIBOA (POPMYS OpPraHWYECKUX COCIAWHEHHH IO MPOJTyKTaM
CTOpaHus.

Tema 3. 3agaun Ha cMecH OpraHUYecKuX BemecTs (2 1)

Onpenenenue cpeaHed MOJISIPHOM Macchl Ta30BOM CMeCH. BbluucieHue cocraBa ra3oBOM
CMECH.

Brruncnenue cocraBa ra30Boi CMECH Ha OCHOBE COCTABJICHUH alreOpanvdecKux ypaBHECHHM.

Tema 4. BpluucieHuss 10 YpaBHEHHSIM XHMHYECKMX Ppeakuuid ¢ ydacTHeM
opranuveckux Bemects (10 )

3akoH OOBEMHBIX OTHOIICHWH Tra3oB. PemieHue 3amad Ha ompeneicHue oObema rasa,
YYacTBYIOIIETO B peakiuu. MojbHbIe OTHOUIEHUSI pearupyronux BemectB. [loHaTusa: u30bITOK U
HEJIOCTaTOK. Berumcnenne maccel (00beMa, KOJIMYECTBA) MPOAYKTAa PEAKIUU, €CIH OJHO W3
UCXOJHBIX BEUIECTB, B35To€ B HU30bITKe. [lOHATHA: TeopeTHuecKMd M MPAKTUUECKUN BBIXOJ
MPOJIyKTa peakuuu. Pemienue 3a1au Ha BBIYUCIICHUS, CBSI3aHHBIE C UCIIOJIb30BAHUEM TOHSATHUS
«BBIXOJ  TPOJYKTa  PEAKIIHI. Pacyersi  MaccoBoif oM BBIXOJA MPOJYKTa
peakuuu  yriaeBoJopoAoB.  PacueTsl  MaccoBoil  J0nM  BBIXOJA  MPOAYKTa  peakluu
KHCTIOPOJOCOIEpKAlINX COeaUHEeHN. BpiunciaeHnne wmacchl (00beMa, KOJMYECTBa) MPOAYKTa
peaKkiuu, €clii MCXOIHbIE BEIIECTBA COACPKHUT MpuMecH. Pacyerbl, CBSi3aHHbBIE C Pa3IHMYHBIMU
crocobamu penieHus 3a1ad. [IpakTHkym Ho pelieHuio KaueCTBEHHBIX 3a/1a4.

Tema 5. KauecTBeHHBbIE peaKIHH B Oprann4eckoii xumuu (6 1)

KauecTBenHnsbie peakuuu Ha yriaeBoAoposl. KauecTBeHHBbIE peakiuyd Ha (PYyHKIIMOHATbHBIE
MIPOU3BOJIHBIE YIIIEBOIOPOA0B. KauecTBeHHbIE peakIMy Ha KHUCIOPOJICOAEPKAIINEe OPTraHUYEeCKHe
coenuHeHusi. KadecTBeHHbIE  peakUMM Ha  a30TcoAepKallue  coeluHeHHs.  Pemienue
AKCIEPUMEHTAJIbHBIX 3a[a4 Ha OIPE/ICJICHUE BELIECTB.

Tema 6. I'eHeTH4YecKasi CBSI3b MEKIY KJIaccaMH OPraHUYeCKUX BemecTs (4 4.)

'eneTnyeckass CBA3b MEXAYy KilaccaMu YIJIEBOJAOPOJOB. I'eHeTHueckas CBS3b MEXKIY
KJIacCCaMH KHUCJIOPOJCOJIEPKAIINX OpraHuueckux BemiecTB. (COCTaBlI€HHWE M pEUIEHUE LENoYeK
MpEBpAIICHUN MEXIY KIaCCAMH KHUCIOPOICOAEPKAIINX OPTraHUYECKUX BEIECTB

Tema 7. OKHCINTEIHLHO-BOCCTAHOBUTE/IbLHbIE PEAKIHH B OPraHu4YecKoii xumuu (4 4.)

OKHCIIUTETbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUMHA B  OpraHMyeckod xumuu.  Meton
anekTpoHHoro Onanca. CocTaBieHHE ypaBHEHUN OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX peaKInun
METOJIOM ToJTypeakuid. Pacuérsl o ypaBHEHUSIM OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIUH.



COJEP/KAHUE OBYYEHUA
11 KJIIACC

Tema 1. CTpykTypa KOHTpPOJIbHO-M3MePHUTENbHbIX MaTepuasoB EI'D mo xummum.
Oco0eHHOCTH CaMOCTOSITEIbHOI MOAr0TOBKH IKOJbHUKOB K EI'D (2 yaca)

Crnemuduranus EI'D no xumum 2020 r. [lnan sk3ameHannoHHoi padoter EI'D mo xumum
2020 r. (ITPUJIOXKEHME x cnemmdukanuu). Komudurarop 31eMeHTOB COAEp)KAaHUS MO XUMHHU
s cocrapnenuss KliMos EI'D 2020 r. KoHTpoiabHO-U3MepuTeNbHble MaTepuaisl no xumuu 2019-
2020 r. (aHQIM3 TUTTMYHBIX OMIHOOK).

Xapaktepuctuka cojaepkanus dactu A EID mo xummm 2020 1. Xapakrtepuctuka
conepxkanus yactu B EI'D mo xumum 2020 r. Xapakrepuctuka coaepxkanust yactu C EI'D mo
xumun 2020 .

Tema 2. Teoperuueckue ocHOBBI xuMuu. Oomas xumus (16 yacon)

XUMUYECKUH FIIEMEHT

CoBpemeHHbIE MpeICTaBiICHUs] O CTpoeHHH aroma. CTpoeHHe HIEKTPOHHBIX 000JI0UYeK
aTOMOB 3JIEMEHTOB IE€PBBIX YETHIPEX MEPHOJIOB: S-, P- U d-37IeMEeHTHI. DJIEKTPOHHAsE KOHQUTyparus
atoma. OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE aTOMOB.

[lepmognueckuii 3aKOH W NEpUOAUYECKAs CHUCTEMA XHMHYECKMX anemeHToB J[.U.
MenneneeBa. Paanycsl aToMOB, UX MIEpPUOINYECKUE U3MEHEHHS B CUCTEME XUMHUECKUX 3JIEMEHTOB.
3aKOHOMEPHOCTH M3MEHEHHUs XMMHUYECKHX CBOICTB AJIEMEHTOB M MX COEAMHEHUH MO MepuojiaM u
rpynmnaMm. [IoHaTHE O palnOaKTUBHOCTH.

XuMHYecKas CBSI3b U CTPOCHHE BElecTBa

KoBanenTHass xumuyeckass CBf3b, €€ pa3HOBUAHOCTU (TOJSpHAs W HEMNOJISpHAL),
MEXaHHU3Mbl 00pa30BaHus. XapaKTepUCTUKN KOBAJCHTHOM CBS3M (JJIMHA U 3HEprus cBsi3u). MoHHas
CBsI3b. MeTamuinueckas cBa3b. BogopoaHas cBs3b.

DNEeKTpOOTPpULATENBHOCTh. CTENEHb OKHUCIIEHHUS U BAJIEHTHOCTh XMMHYECKUX AJIEMEHTOB.
BemectBa MONEKYJIIPHOTO M HEMOJEKYJISPHOTO CTPOEHUS. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
0COOEHHOCTEHN X KPUCTAJUTMUYECKOW PEIIETKH.

XHUMHUYECKUE pPEaKIUU
XuUMHUecKasi KHHETUKA

Knaccudukanus xumudeckux peakiuid. TermnoBoi 3PGeKT XUMHUYECKONW peaKIIvH.
Tepmoxumuueckue ypaBHeHUs. CKOPOCTh peakiuy, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (PaKTOPOB.

OOpaTumble 1 HEOOpaTUMbIE XUMUYECKUE PeaKInu. XUMHUecKkoe paBHOBecue. CMeleHue
XMUMHYECKOTO PaBHOBECHS MO ICHCTBUEM Pa3UYHBIX (DaKTOPOB.

Teopust 31€KTPOJUTUUECKON TUCCOLUALINN

DNEKTPOIUTHYECKAs TUCCOIMALINS SICKTPOIUTOB B BOJHBIX pacTBopax. CUIIbHbBIE U Ciia0bie
ANIEKTPOJIUTHI. Peakiuu noHHOrO 0OMeHa.

XapakTepHble XUMHUYECKHE CBOMCTBA OKCHUIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX.
XapakTepHble XHUMHYECKHE CBONCTBA OCHOBaHMA W amMQpOTEPHBIX THUAPOKCUAOB. XapaKTepHbIC
XUMUYECKHE CBOMCTBA KUCIOT. XapaKTEPUCTUKAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHUN
C MO3ULMH TEOPHH NEKTpoIuTHYecKoil nucconuanuu (TO).

XapakTepHble XMMHYECKHE CBOMCTBA COJIEH: CPENHUX, KHUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha mpuMepe COeNUHEHUH amroMHHMA W 1MHKA). ['mapomms coneil. Cpena BOJHBIX PacTBOPOB:
Kucasg, HelTpanpHas, menouHas. Bomopoassiii mokasatens (pH). Muaukaropsl. Onpenenenue
XapakTepa cpelibl BOAHBIX PACTBOPOB BEILIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

Peakiun OKMCIUTENHHO-BOCCTAHOBUTENBHBIE, UX Kiaccudukanus Kopposus meTtamioB u
crocoObl 3alMThl OT He¢. DJIEKTPOJIM3 paciylaBOB W PACTBOPOB (COJei, Ienodel, KHUCIOT).
Peakuuu, noaTBepkaaroIie B3aMMOCBSI3b Pa3InYHbIX KJIACCOB HEOPTaHUYECKUX COECTUHEHHH.

Pemienne TpeHMpPOBOUYHBIX 33ja4 1Mo TeMe: «Teopermyeckue OcHOBBI XUMuH. OOmas
xumusi» » (mo Matepuanam KMMos EI'D 2019, 2018, 2017 rr)



Boruncnenue macchl pacTBOPEHHOTO BEILIECTBA, COAEPIKALLErocs B OIPENEICHHON Macce
pacTBopa ¢ U3BECTHON MaccoBO# noneil. PacueTsl: 00bEeMHBIX OTHOIICHHI Ta30B MPU XUMHUYECKUX
peakumsax. Pacuersl: TermoBoro 3ddexra peakuuu. Pacuyerbl: MaccoBoi oM (Macchl)
XMMHMUYECKOTO COEAUHEHMs] B cMmecHu. HamucaHue ypaBHEHHUH OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii, paccTaHOBKa K03(p(pUIIMEHTOB METOOM IEKTPOHHOTO OaslaHca.

Tema 3. Heoprannyeckas xumus (20 uacoB)

XapakTepucTUKa METAJJIOB TJIaBHBIX HOJATPYII U UX COCUHEHUM

OOmiass xapakTepucTUka MeTauioB IiaBHbIX noarpynn |-l rpynn B cBsi3u ¢ ux
IIOJIOKEHHEM B IIEpUOAUYECKOM cHucTeMe XuMHuYeckux »dieMeHtoB JI.MI. MenneneeBa wu
OCOOCHHOCTH CTPOCHHSI UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOWCTBA IIPOCTBIX BEIIECTB W COCIUHEHWW METauIoB -
IIEJIOYHBIX, [IEIOYHO3EMENIbHBIX, aTIOMUHUS.

XapakTepucTUKa HEMETAJUIOB TJIABHBIX MOJATPYIII U UX COSANHEHUN

OOmias xapakTepucTHKa HeMeTalsioB IaBHbIX mnoiarpynm IV-VIl rpynn B cBsizu ¢ ux
IIOJIOKEHHEM B IIEPUOJMYECKONM cucTeMe Xxumudeckux onemeHTtoB JI.MI. MeHnneneeBa wu
OCOOEHHOCTSIMU CTPOEHHS UX aTOMOB.

XapakTepHble XMMHUYECKHME CBOMCTBA IPOCTHIX BEUIECTB W COCAUHEHUN HEMETAIJIOB -
BOJIOPO/Ia, FAJIOr€HOB, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoia, KpeMHHUS.

XapakTepucTHKa NePEeX0HbIX 3JIEMEHTOB U UX COEAMHEHUN

XapakTepucTUKa MEepPeXOJHbIX JJIIEMEHTOB — MEIW, IIMHKa, XpoMa, jKeleza M0 HX
MOJIO)KEHUIO B TEPUOJUYECKON cuctemMe XuMmuueckux »siaemeHTtoB .M. MenneneeBa u
O0COOEHHOCTSIM CTPOCHHUSI UX aTOMOB.

XapakTepHble XWMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB M COCAUHEHHM MEPEXO0aHBIX
METaJUIOB — MEJIM, INHKA, XpOMa, XKeJe3a.

Pemenne TpeHHpoBOUHBIX 3a7au 1o TeMe: «Heopranuueckas Xxumus» (1o Marepuanam
KHWMos EI'D 2019, 2018, 2017 rr)

Pacuersr: Maccel (0ObeMa, KOJMWYECTBA BEIIECTBA) MPOJIYKTa PEAKIWH, €CIW OTHO W3
BEIIECTB JIaHO B BUJIE PACTBOPA C OIIPEIEICHHON MacCOBOM I0JIEH paCTBOPEHHOTO BEILECTBA.

Pacuersr: MaccoBoil wim 0OBEMHOM J0JIM BBIXOJA MPOJIYKTa PEAKIUU OT TEOPETHUYECCKH
BO3MO’KHOT0. PacueTsl: MaccoBOM 107 (Macchl) XMMHUYECKOIO COEIUHEHU B cMecH. OnpezeneHue
pH cpenbl pactBopoM coseit.

I'enernyeckass CBsI3b MEKIY OCHOBHBIMHM KJIacCaMU HEOPraHUYECKHX COCIMHEHUHU.
KauecTBeHHBIE peaKLIMM Ha HEOPraHUYECKHUE BEIECTBA U MOHBI.

Tema 4. Opranndeckasi xumusi (20 yacoB)

YrieBo10po/ibl

Teopuss cTpoeHMss OpraHuyeckux coeauHeHuid. M3omepus —  CTpyKTypHas U
IIPOCTPaHCTBEHHAsA. ['0OMOJIOTH M TOMOJIOTHYECKHUN PsL.

Tumnsl cBs3ell B MoseKylax OpraHMYecKMX BellecTB. [ 'mOpuan3anus aTOMHBIX opOuTaneit
yrnepoja. Pagukan. @ynkuuonanbHas rpynna. Knaccupukanys 1 HOMEHKIAaTypa OpraHMYeCKHX
COEIMHEHU.

XapakTepHble XMMUYECKHE CBOMCTBA YIJIEBOJOPOJOB: AJKaHOB, LIUKJIOAJIKAHOB, AJIKEHOB,
JMEHOB, aTKUHOB. [IpUpoHbIE HICTOUHUKH YIIIEBOJIOPOJIOB, UX MepepaboTka. MexaHU3MBbl peakIfii
IIpUCOEUHEHMS B opranndeckoi xumui. [Ipasuino B.B. MapkoBHukoBa, npasuiio 3aiinesa A.M.

XapakTepHble XUMHUECKHE CBOMCTBAa apOMaTHUYECKUX YIJIEBOJOPOJOB: O€H30J1a U TOIyoJIa.
MexaHH3MBbI peakiyii HIeKTPOPHUIBLHOTO 3aMEIEHHs] B OPraHUYEeCKUX PeaKIMsX.

BricokoMoneKkyIspHbIE coelMHEHus. Peakunu mnonuMepusanuyd M IMOJUKOHACHCALMU.
ITonmumepsl. [ImacTmaccsl, BOJOKHA, KaydyKH.

Kucnopoacoaepxaine opraHn4eckie coeInHEHUS

XapakTepHble XMMHMUYECKHE CBOMCTBA IpPEAEIbHBIX OJHOATOMHBIX M MHOTOATOMHBIX
CIHUPTOB, (eHosa. XapakTepHble XMMHUYECKHE CBOWMCTBA allbJETHIOB, MpPEIeTbHBIX KapOOHOBBIX
KHCJIOT, CIIOKHBIX 3(UpOB. BHOIOrHUecKy BaXKHbIE BEIIECTBA: YIIIEBO/IbI (MOHOCAXapUIbl,



Jcaxapu/ipl, oJaucaxapuipl). Peakium, noarBep K aaoie B3auMOCBsI3b YIIEBOA0POJIOB U
KHUCIIOPOACOAEpKAILUX OPTaHUYECKUX COETUHEHUM.

Opranuyeckre COeIMHEHHs, COJAepIKAIIEe HECKOJIBKO (YHKIMOHATBHBIX. OCOOCHHOCTH
XUMUYECKUX CBOMCTB.

A3zoTconeprkale OpraHMuecKue COSUHEHNsI U OMOJIOTMUECKN Ba)KHbIE OPraHUYECKUE
BEIIECTBA

XapakTepHble XHMHMYECKHE CBOMCTBA a30TCOACPKALIMX OPraHUYECKUX COCAVMHEHUMN:
aMUHOB M aMUHOKHCJIOT. Brojornuecky BakHbI€ BEIIECTBA: JKUPBI, OCJIKH, HYKIE€MHOBbIE KUCIIOTHI.
I'opmonBbl. @epmeHThI. MeTamopraHu4ecKkue COeqUHEHUS.

Pemenune npaktuyeckux 3agad nmo teme: «OpraHuueckas XUMHsD» (110 MaTepuazam
KNMos EI'D 2019, 2018, 2017 rr)

Haxoxnaenue MonexkymsipHod  ¢opMmynbl  BemiecTBa. ['eHeTHueckas CBsSI3b  MEXAY
HEOPraHWYEeCKMMHU W OPraHWYEeCKMMH BelllecTBaMU. [eHeTuueckas CBS3b MEXIYy OCHOBHBIMU
KJlacCaMM HEOpPraHWYecKuX BemlecTB. KauecTBeHHbIE peakUud Ha HEKOTOpPbIE  KIJIACCHI
OpraHMYECKUX COEAMHEHUN (aJIKeHbI, aJKaHbl, CIHMPTHI, AIbJIErH/bl, KapOOHOBBIE KHCIOTHI,
yraeBobl, Oenku). UneHTudukanus opraHuyecKux COeAMHEHNH.

Tema 5. O60011eHUe U IOBTOPEHHE MATEePHAaJIa 3a Kypc IKOJAbHBIH xumuu (10 yacoB)

OcCHOBHBIE TOHATUA M 3aKOHbl Xumuu. [lepmomnueckuii 3axkon J[.M.MenzaeneeBa u ero
¢usnueckuit cmbici. Teopust cTpoeHus: opranuueckux BemiectB A.M. bytiepoBa u ocobenHoctu
OpraHMYECKUX COeAMHEHUU. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM B HEOPraHUYECKOW U
OpraHMyeckod XuMuu. ['eHeTHueckas CBsS3b MEXKJIy HEOPraHMYeCKMMH W OpPraHMYeCKUMU
COEIMHEHUSIMH. DKCIIEPUMEHTaIbHbIE OCHOBBI OPraHNYECKOM U HEOPTaHWYECKON XUMUHU.

Pa6ota ¢ kKoHTpOIBbHO-U3MEpUTENbHBIMU MaTepuaiamu EI'D no xumumn.

Hrorossiii kKoHTpOJIb B hopme EI'D.



TEMATHYECKOE IINTAHUPOBAHUE

10 knace
KosmnuecTBo yacos
Ne n/n HanmeHoBaHMe pa3je/ioB U TeM K i DJIeKTpOHHbIe (LN (POBbIE)
° HTPOJIbHBI KTHYeCKHU
NPOrpamMMbl Bcero OHTPOT ¢ pa ccrme o0pa3oBaTe/ibHbIE pecypchl

padoTsbI padoThI

Paznen 1. U3omepusi 1 HOMEHKJIAaTypa Oprannveckux Beuects (3 4.)

11 Howmenknarypa oprann4eckux BEIeCTB 1 brbmorexa LIOK
' ypaop HHECTE. https://educont.ru/
Bunbl nzomepun: CTpykTypHas u bubnuoreka [JOK
1.2 1 )
MPOCTPAHCTBEHHAS. https://educont.ru/
13 CocraBiieHre CTPYKTYPHBIX (opMyI 1 bubnuorexa [JOK
e HU30MEpOB, HOMEHKJIATypa. https://educont.ru/
Hroro mo pazgeny 3

Paznen 2. 3agaun Ha BHIBO XuMuueckux gopmy (5 4.)

21 Pemienue 3a1a4 Ha HAXOKICHUE MACCOBOU 1 bubnuoreka IIOK https://educont.ru/
' JIOJIA JIEMEHTA B BEILIECTBE

Penrenue 3amad Ha BBIBOJ XUMUYECKUX bubnuoreka IIOK https://educont.ru/

2.2
(GbopMyI1 OpraHU4YEeCKHX BEIIECTB.

Haxosxnenue ¢popmysibl BelecTBa Ha OCHOBE bubaurorexa LIOK https://educont.ru/
2.3 00X HopMys TOMOJIOTHUECKUX PSAIOB 1
OpPraHMYECKUX COCAUHCHHUH.

Perenve 3a1au Ha HaX0XAeHHE POPMYITBI bu6nuoreka IIOK https://educont.ru/
2.4 ra3000pa3HOro BEIIECTBA HA OCHOBE €ro 1
TUTOTHOCTH.

PacuetHble 3a1a4n Ha BBIBOJ (OPMYIT bubmuorexa LIOK https://educont.ru/
2.5 OpPraHMYECKUX COETMHEHUH 10 TPOYKTaM 1
CTOpaHHsL.




Hroro no pazneny

5
Paznen 3. 3agaun Ha cMecH OpraHHYecKUX BemecTs (2 4)
Omnpenenenue cpenHeil MOJIIPHON MacChl
peA P P bubnuoteka HOK
3.1 ra3oBoy cMecH. Beruncienue cocraBa 1 httos://educont.ru/
ra3oBOM CMECH. bS: :
Brruncnenue cocraBa ra3oBoi cMecH Ha
o bubnuoteka [HOK
3.2 OCHOBE COCTABJICHUH alreOpandecKux 1 )
N https://educont.ru/
YpaBHEHUU
Hroro mo pazgeny 2

Pa3zzen 4. BoiunciieHusi 10 ypaBHEHHSIM XUMHYECKUX PeaKIuii ¢ ydacTueM opranunveckux Bemrects (10 )

3aK0oH 00BEMHEBIX OTHOIIIECHHH Ta30B. 1
bu6moreka [IOK
4.1 Pemenue 3amau Ha onpezenenne oobema )
https://educont.ru/
rasa, yuacTBYIOIIETO B PEaKIIHH.
49 MosbHbIE OTHOIIEHHUS pEArUPYIOLIUX 1 bubnuorexa [JOK
' BemecTB. [ToHATHS: N30BITOK U HEJOCTATOK. https://educont.ru/
Brruncienue maccsl (00beMa, KOJIMYECTBA 1
4.3 MIPOJIYKTa PeaKInu e(cnn OJTHO U3 choz[Hbzx bubinorexa LIOK
' POAYKTa P ’ https://educont.ru/
BEIIECTB, B3ITOE B U30BITKE.
44 [ToHsTHA: TEOPETUYECKUI U MPAKTUYECKUI 1 bubnuoreka [JOK
' BBIXO/ TPOIyKTa PEAKIIUH. https://educont.ru/
Pertenue 3a1a4 Ha BEIYMCIECHHUS, CBI3aHHEIE bu6mmoreka [JOK
45 C UCIIOJIBb30BAHUEM TTOHATUS «BBIXO]I 1 https://educont.ru/
' MPOJIyKTa PEAKIIUN.
4.6 PacueTsl MaccoBOM JOIHM BBIXOJA IIPOAYKTA 1 Bubmiorexa LTOK
' poay https://educont.ru/
peaKIuu yrieBo10poIoB.
4.7 Pacuetsl MaccoBO# 10511 BBIXO/1a TIPOAYKTA 1 bubnuorexa [IOK



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

peaKuuu KUCIOPOA0COAEPKAILINX
COEIMHEHUI.

https://educont.ru/

Brruncnenue maccel (00beMa, KOJIMISCTBA)

4.8 MIPOJIyKTa PEaK1H, €CJIU UCXOIHbIE 1 bubmorexa [IOK
’ https://educont.ru/
BEILECTBA COACPKUT MPUMECH.
49 Pacuertsl, cBsA3aHHBIE ¢ Pa3IUYHBIMU 1 bubnuorexa [JOK
: crocobamMu perieHus 3a/1a4. https://educont.ru/
YPOK-IIPaKTUKYM IO PEUICHUIO bubnuorexa [JOK
4.10 Ka4eCTBEHHBIX 337124 1 https://educont.ru/

Hroro no pazneny

Paznen 5. KauecTrBeHHble peakuuu B opranuyeckoi xumuu (6 1)

51 K 1 bu6mmoreka [IOK
. AQ4eCTBEHHBIE PEAKIIUU Ha YIIICBOAOPOIbI. hitps://educont.ru/
5.2 gaqi;?;l{{;;lfle{g:?u;;sgn%le 1 bubmiorexa LIOK
' i p https://educont.ru/
YTJIEBOIOPO/IOB.
5.3 KavecTBeHHBIE peakliiy HA CIUPTHI U 1 bubmuoreka [JOK
' beHo. https://educont.ru/
54 KadecTtBeHHbIe peakiy Ha KapOOHOBBIS 1 bubmuoreka [JOK
' KHMCJIOTBI. https://educont.ru/
55 KadecTBeHHbIE peakiiu Ha 1 bu6mmoreka [JOK
' a30TCOJIEPIKAIIHE COCTUHCHHISL. https://educont.ru/
o |rememesenepmemmmcme | Suorra 0K
' pel m : https://educont.ru/
Uroro no pazgeny 6

Pa3znen 6. I'eneTnyeckas cBsI3b MeKIY KJIacCaMH OPraHu4ecKux Bemects (4 4.)

6.1

I'eneTndeckas CBs3b MCXKIY KillaCCaMU

1

bu6mmoreka [JOK

10



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

yIJIEBOJIOPOJOB.

https://educont.ru/

CocraBlieHHE U pelIeHre IIENoUeK

bu6mmoreka [IOK

6.2 MpeBpaIIeHUu MEX Iy KiaccaMu 1
peBpamt o https://educont.ru/
YTJ1€BOI0POOB.
['eHeTnueckas cBs3b MEXIY Kilaccamu
6.3 KHUCJIOPOJICOAEPKAITUX Oli?,aHI/IlIeCKI/IX 1 bubmorexa [TOK
' https://educont.ru/
BEIIIECTB
CocraBiieHHE U PEIICHHE 1IETI0YEK
6.4 MIpEBpALICHUI MEXY KilaccaMu 1 bubnuorexa [JOK
' KHCJIOPOJICOICPIKAIIUX OPraHUIeCKUX https://educont.ru/
BEIIIECTB
Hroro no pazneny 4

Pa3nes 7. Okuc/MTeIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUM B OPraHuy

eckoii xumum (4 )

CocraBneHne ypaBHEHUN OKUCITUTEIBHO-

bu6moreka [IOK

7.1 BOCCTAaHOBHUTENBHEIX pEAKIINH METOI0OM 1
P a https://educont.ru/
AIEKTPOHHOTO OajaHca.
CocraBiieHHe ypaBHEHHH OKHUCIUTEIHHO-
7.2 BOCCTaHOBHTeJ}IIEHHX peaKkuii METOI0M 1 bubmnorexa HOK
' 9 https://educont.ru/
MOJTypEaKIIUid.
73.74 Pacuérel o ypaBHEHUSIM OKHCIUTEIBHO- 1 bubnuorexa [JOK
o BOCCTaHOBMTEJIbHBIX PEAKI[HIA. https://educont.ru/
Utoro no pazneny 4
Bcero 34

11



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

TEMATHYECKOE IVIAHUPOBAHUE
11 kaace

KoaunyecTBo 4acoB

Ne Konrtpoiabubie ([IpakTHyeckue
HaumeHoBaHue pa3ie/ioB U TeM Bcero JuexkTpoHHble (1u¢poBbIE)
n/n paGoThI paGoThI
odpa3oBaTejbHbIE pecypchl
Pa3nea 1. CTpyKTypa KOHTPOJIbHO-U3MePUTENbHBIX MaTepuaioB EI'D mo xumun. Oco0eHHOCTH caMOCTOSITEILHOI MOATOTOBKHU IIKOJLHIUKOB
Kk ETD
1.1 | CrpykTypa KOHTPOJIHHO-U3MEPUTENBLHEIX MaTEPHAIIOB. 2
TI/I?I}(;I];IEIS OHII/I6KII)/I pu BI)IHOJ'II;-IGHI/II/I 3aJaHui II;FB o bubmorexa LIOK
p a https://educont.ru/
xumuH. OCOOCHHOCTH MOATOTOBKH K dK3aMEHY.
Hroro mo pazgeny 2
Pasznen 2. Teoperndeckue 0oCHOBbI XuMuu. QO01mass XxumMmust
2.1 | XuMH4YeCcKul 3JICMEHT U XMMUYECKas CBSI3b. 2 bu6mmoreka [IOK
https://educont.ru/
2.2 | Pemenue 3amad mmo TeMe: « XUMHUUECKHIT DJIIEMEHT U 2 bu6moreka [IOK
XUMHUYECKas CBA3bY. https://educont.ru/
2.3 | XuMHuecKas KHHETHKA. 2 bubmuoreka [JOK
https://educont.ru/
2.4 | Pemenue 3ama4d no teMe: « XUMHUUYECKas KHUHETHKAY. 2 bu6mmoreka [JOK
https://educont.ru/
2.5 | Teopus >NEKTPOTUTHUECKOMN TUCCOLIUAIIUH. 2 bu6mmoreka [JOK
https://educont.ru/
2.6 | Pemenue 3anau o teme: «Teopus 3MeKTpOIUTHIECKOM 2 bubnuoreka [JOK
JIACCOLIAAIIAI. https://educont.ru/
2.7 | OKMCIUTETHbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. 2 bubnuorexa [IOK
https://educont.ru/

12


https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

2.8 | Pemenue 3ama4 o Teme: «OKUCIUTEIBHO- 2 bu6mmoreka [{OK
BOCCTaHOBHTEJIbHBIC PEAKIIUNY. https://educont.ru/
Wroro mo pazueny 16
Paznen 3. Heopranuueckasi XuMus
3.1 | XapakTepucTrka METaIOB TJIABHBIX MOJATPYIII U UX 2 bubnuoteka [JOK
COCIMHEHHH. https://educont.ru/
3.2 | Pemenue 3amau no teme: «lllemounsie u 2 Butmmotexa [IOK
WE0THO3EMEIBHEIC HIEMEHTBI M HX COC/HHCHHS, https://educont.ru/
QTFOMUHHH U €T0 COCTUHEHUS.
3.3 | XapakTeprucTruka HEMETAIOB TJIABHBIX TIOITPYIIIT U UX 2
coel:)nHHeEHﬁ (raJyIoreHsbl, MOATpyIIa Kncnoji)c?gan BH6H_HOTeKa LIOK
’ ’ https://educont.ru/
BOJIOPOJ).
3.4 | Pemenue 3amau no teMe: «[ aJoressn. 2 bu6moreka [IOK
https://educont.ru/
3.5 | Pemenue 3amau no teme: «Iloarpynna kuciopona, 2 bubmmoreka [IOK
BOZOPOI». https://educont.ru/
3.6 | XapakTepucTHKa HEMETAJUIOB IVIaBHBIX NOATPYIIT U UX 2 bubnuorexa [JOK
coeMHEeHuH (MMoArpyIIna a30Ta, OArPYIINa yriepoa). https://educont.ru/
3.7 | Pemenue 3amau o teme: «Iloarpyrmma azoray. 2 bubnuoreka [JOK
https://educont.ru/
3.8 | Pemenue 3amga4d no teme: «lloarpymnmna yriaepouay. 2 bubnuoreka [JOK
https://educont.ru/
3.9 | XapakTepucTuka METaJIJIOB MOOOYHBIX MOATPYIII U UX 2 bubnuoreka [JOK
COC/IMHEHUH. https://educont.ru/
3.10 | Pemenue 3anau o teme: «XapakTepucTuka METAIIOB 2 bubnuoreka [JOK
MOOOYHBIX MOJATPYI U UX COSTUHEHHIN. https://educont.ru/
Hroro no pazpeny 20
Pa3nes 4. Oprannyeckas XuMus
4.1 | Teopus CTpOEHUS OPraHUYECKUX COeTMHEeHNH. M3omepun 2 bubnuoreka [IOK
https://educont.ru/
4.2 | YrieBoJopoabl — allKaHbI, aTKEHBI, ITUKIOATKAHBI, 2 bu6moreka [JOK
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https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

AJIKMHBbI, aJIKaJUCHBI.

https://educont.ru/

4.3 | Pemenue 3amay o teme: «IIpenenbHpie yriieBoA0pOAbI. 2 bubnuorexa [JOK
https://educont.ru/
4.4 | Pewenue 3ana4 o teme: «HenpenenbHbie 2 bubnuorexa [JOK
YIJIEBOIOPOIBDY. https://educont.ru/
4.5 | Apomaruueckue yriieBoJ0PO/Ibl. 2 bubnuorexa [JOK
https://educont.ru/
| B 10K
P PAKTEP PTOB, &IBACTHA https://educont.ru/
KapOOHOBBIX KUCIIOT).
4.7 | Pemenne 3amay. 2 bu6moreka [IOK
https://educont.ru/
4.8 | Peurenue 3agau. 2 bu6moreka [IOK
https://educont.ru/
4.9 | Azotrconepxaniyue OpraHuuecKue COeUMHEHUS 1 2 bu6moreka [IOK
OMOJIOTMYECKU Ba)XKHBIC BEIIIECTRA. https://educont.ru/
4.10 | Peurenue 3agau. 2 bu6moreka [IOK
https://educont.ru/
Hroro o pazgeny 20
Pa3nen 5. O600611ieHre U TOBTOPEHNE MAaTEPHAJIa 32 IKOJbHbIH Kypc XUMHUH
1 | e s v o oo |2 B 0K
o P Aa, pasbop https://educont.ru/
TUMAYHBIX OIIHOOK.
5.2 | O6oOmeHne MaTepuaa 1o TeMe MIKOJILHOTO Kypca 2 Bubnmorexa [IOK
«Heopranuyeckasi XUMUs - pEeIICHUE CIOXKHBIX 337124, )
https://educont.ru/
pa3dop TUIMMYHBIX OLIHOOK.
5.3 | O6o0mmenue Marepuraa 1o TeMe NIKOJIBHOTO Kypca 2 Bu6miorexa [IOK
«OpraHnyeckasi XMMHUs» - pelIeHHe CI0KHBIX 3a]1a4, )
https://educont.ru/
pa3dop TUIMMYHBIX OLIHOOK.
5.4 | Umozoswviii konmponwv 6 popme EID. 2 bubnuorexa [IOK

https://educont.ru/
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5.5 | Hmoeoswiti konmpons 6 popme EID. 2 bubnuorexa [JOK
https://educont.ru/
Wroro mo pazueny 10
Bcero 68
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YUYEBHO-METOJIUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Xumust, 10-11 knaccwsr/ Kypun A.A., AkuronepHoe o0miecTBo «M31aTenbcTBO
«IpocBemenue

METOJUYECKHUE MATEPHUAJIBI U1 YUUTEJISL

ladpuensu O.C. Xumus: 10 kiace: yueOHUK 17151 00111€00pa30BaTEIbHBIX YUPEKISHUNH. — M.:
Hpoda, 2020.

Xumust: 10 ximacc: KOHTPOJIBHBIE U TPOBepovHbIe padoThl K yueOHuKy O.C. ["abpuensaa «Xumus. 10
kinace» / O.C. Tabpuensn, [1.H. bepeskun, A.A. Yirakosa u ap. — M. : Jlpoda, 2016;

INabpuensu O.C., Buckoboiinukosa H.I1L., fmykoBa A.B. HactonpHas kHura yuuresns. Xumusl. :
Metomudeckoe mocobue. — M.: [Ipocda, 2018;

ladpuensu O.C. Xumus: 11 kiace: yueOHUK 17151 00111€00pa30BaTENbHBIX YUPEKISHUNH. — M.:
Hpoda, 2020.

INabpuensu O.C., Buckoboitnukosa H.I1., fmrykoBa A.B. HactonpHas kaura yauresns. Xumus. :
Metoudeckoe mocooue. — M.: [Ipocda, 2018;

[Tporpamma kypca xumun st 8-11 kitaccoB 001Ie00pa3oBaTEIBHBIX YUPESKICHHUH (aBTOP
INa6puensu O.C.) u npuMepHast IporpaMma CpeIHero MOJHOTO 001Iero 00pa3oBaHUs 10 XUMHH.
bazossiii ypoBeHb (COOpHUK HOPMATUBHBIX JOKYMEHTOB. XuMus /coctaButens J.J1.JlHenposa,

9. Xomuenko I'.I1., Xomuenko N.I'. COopHUK 3a/1a4 O XUMUHU IS TOCTYNAIOMINX B BY3bl. —
M.: HoBas BosiHa

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubmoreka [{OK https://m.edsoo.ru/
bubmmorexa PO https://resh.edu.ru/
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