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HnaﬂnpyeMble pe3yJbTaThbl OCBOCHUSA COACPKAHUA KypcCa

B o0macti mpeaMeTHBIX pe3yJIbTATOB O0pa30BAaTEIbHOE YUPESKICHHUE CPEIHEr0 OO0IIEero
o0Opa3oBaHMs MPEAOCTABISIET YYCHHUKY BO3MOXXHOCTh Ha CTYICHH CpEeIHEro (IOJHOT0) OOIIero
00pa3oBaHMs IPH U3YYEHUN XUMHUU

BbInyCKHUK HA yriIy0JIeHHOM YPOBHE HAYYHUTCS:
pacKpbIBaTh Ha MPUMEpPax poJib XUMUU B (POPMHUPOBAHUHU COBPEMEHHOW HAyYHON KapTHUHBI MUpa

U B TMPAKTHYECKOM JESATEIBHOCTH YEJIOBEKAa, B3aUMOCBSA3b MEXKIYy XUMHUEH U JAPYTUMH
€CTECTBEHHBIMU HAYKaMU;

WUTIOCTPUPOBATh HA PUMEPAX CTAHOBJIIEHUE U 3BOJIOLMIO OPraHUYECKOM XMMHUM KaK HAyKU Ha
Pa3IMYHBIX UCTOPUUECKUX ITAIAX €€ Pa3BUTHUS,

yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXJYy CTPOCHHEM AaTOMOB XHMMHYECKUX
3JIEMEHTOB U MEPUOJUYECKUM M3MEHEHUEM CBOWCTB XMMHYECKUX HJIEMEHTOB M UX COCIMHEHUH B
COOTBETCTBHUH C MOJO0KEHUEM XUMHUECKUX 3JIEMEHTOB B IIEPUOIUUECKON CUCTEME;

aHAJIM3UPOBATh COCTaB, CTPOCHHE M CBOMICTBA BEILIECTB, IPUMEHSS IOJIOKEHUS OCHOBHBIX
XUMUYECKUX TEOpUN: XUMHUYECKOTO CTPOEHHUsI OpraHuueckux coeauHeHuii A.M. Bytneposa,
CTPOCHUSI aTOMa, XMMHUYECKON CBA3U, AEKTPOJIUTUYECKON IHCCOLMAUMUA KUCIOT U OCHOBAHWI;
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHbIE CBA3M MEXIY CBOMCTBAMM BEIIECTBA U €r0 COCTABOM M
CTPOCHUEM,;

MPUMEHATHh MpPAaBUJA CUCTEMATHYECKOW MEXIYHAPOJHOM HOMEHKJATypbl Kak CpelCcTBa
pa3ianyeHus U UACHTU(UKALIUMY BELIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYIIBI HEOPTAHMUECKUX U OPraHUYECKHUX BEIIECTB
Kak HocuTenedl WHGOpMaluu O CTPOCHUHU BEIIECTBA, €r0 CBOWCTBAX U MPHUHAAJCKHOCTH K
ONPEJIETICHHOMY KJIACCY COETMHEHU;

OOBSCHATH MPUPOAY U CHOCOOBI 00pa3OBaHUs XUMUYECKOW CBSA3HM: KOBAJEHTHOW (ITOJISIPHOM,
HETIOJISIPHOM), MOHHOM, METaJUIMYE€CKOM, BOJOPOAHOM — C IEJIbI0 OMpPEACNICHUs XUMUYECKON
AKTUBHOCTH BEIIECTB;

XapakTepu30BaTh (PU3NYECKHE CBOWCTBA HEOPTaHMYECKMX M OPraHUYeCKHX BEIIECTB U
yYCTaHABIIMBATh 3aBUCUMOCTb (PU3NUYECKUX CBOMCTB BEIIECTB OT TUTA KPUCTATUIMUECKOU PEIIETKH;

XapaKTEepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHHHM XHWMHMUYECKHX CBOWCTB MPOCTHIX BEILECTB,
BOJIOPOAHBIX COETMHEHHM, BHICHIUX OKCUIOB U TUAPOKCHJIOB;

NPUBOAUTh MPUMEPBl XWMHUUYECKHX PpEAKIUH, PACKPBIBAIOUIUX XAPAKTEPHbIE XUMUUYECKHE
CBOMCTBa HEOPraHMYECKMX UM OpPraHMYECKUX BEIIECTB M3YUECHHBIX KJIACCOB C LENbI0 UX
UJIeHTU(DUKAIIMN U OOBSICHEHHS 00JIaCTH IPUMEHEHUS;

ONpPEACNSITh MEXAaHW3M pPEAKIMH B 3aBUCUMOCTHM OT YCIOBUM TNPOBEACHUA PEAKIUU U
MIPOTHO3UPOBATH BO3MOXKHOCThH MPOTEKAHUS XUMHUYECKUX PEAKIUA Ha OCHOBE THIA XUMHUYECKOM
CBSI3U U aKTUBHOCTU PEAreHTOB;

yCTaHABIUBAaTh 3aBHUCHMOCTh PEAKIIMOHHOM CIOCOOHOCTH OPraHUYeCKHX COEIWHEHUH OT
XapakTepa B3aMMHOIO BJIMSHHS aTOMOB B MOJIEKYJIaX C LEIbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peaKkiuy;

yCTaHaBJIMBAaTh 3aBUCHMOCTh CKOPOCTHM XHWMHUYECKOW pEaKIMM M CMELIEHUS XUMHUYECKOIro
pPaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB C IENIBIO OMPEIETICHUS ONTUMATBHBIX YCIOBHH MPOTEKaHUS
XMMHYECKUX MPOLECCOB;

YCTAHABJIMBATh TE€HETUYECKYI0 CBS3b MEXKIY KJIAacCaMd HEOPraHWYECKUX W OPraHMYeCKHUX
BEIIECTB 11 OOOCHOBAHUWS TPUHIUIHUAIBHON BO3MOXKHOCTH TIOJYyYEHUS HEOPTaHUYECKUX U

OpPraHu4e€CKux COG)IPIHGHHI;II 3aIaHHOT'O COCTaBa U CTPOCHUA,
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MoA0UpaTh peareHThl, YCIOBHUS U ONpPENesTh MPOIYKThl peakiuii, MO3BOJSIONINX PEaii30BaTh
nabopaTopHbIE W TMPOMBIIUICHHBIE CIIOCOOBI TONYYEHUS BAKHEHIINX HEOPraHUYECKUX H
OpraHUYECKUX BELIECTB;

OMPEIEIATh XapaKkTep Cpebl B pe3yibTaTe TUAPOIN3a HEOPraHUUECKUX U OPTaHMYECKUX BEIIECTB
U TPUBOJUTH MPUMEPHI THIPOIN3a BEIICCTB B TMOBCEIHEBHOW JKU3HH YEIOBEKA, OMOJOTHYECKHX
0OMEHHBIX IPOIECCaX U MPOMBIIUIEHHOCTH;

MPUBOJUTL  TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuii B NpUpOJeE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEILHOCTH OPraHU3MOB;

00OCHOBBIBaTh MPAKTUUYECKOE HCIIOIb30BAaHNE HEOPTraHMYECKUX U OPTaHUYECKUX BEIIECTB M MX
peaxiuii B IPOMBIIUICHHOCTH U OBITY;

BBITIOJIHATh XUMUYECKUNA SKCHEPUMEHT IO PACIIO3HABAHUIO U TMOJIYYCHHIO HEOPTaHMYECKUX U
OpraHUYECKUX BEIIECTB, OTHOCAIIMXCS K Pa3JUYHBIM KJIacCaM COEAMHEHUN, B COOTBETCTBUH C
MpaBWIaMd U TpueMamu Oe30macHord paboThl ¢ XMMHYECKMMH BEIIECTBAMU W J1a00paTOPHBIM
o0opyI0BaHUEM;

MPOBOAMUTh pPacyeThl Ha OCHOBE XMMHYECKUX (OPMYyN W YpaBHEHUU PEaKIUil: HaXOXICHUE
MOJIEKYJISIpHOI ()OpMYJIBI OPraHMYECKOTO BELIECTBAa IO €ro IUIOTHOCTH U MAaCCOBBIM JIOJIAM
AJIEMEHTOB, BXOJISIINX B €r0 COCTAB, HIIU 10 MTPOYKTaM CTOPAHUS; PaCYEThl MACCOBOM J10JIU (MaCChI)
XUMHUYECKOTO COCUHEHHUs B CMECH; pacueThl Macchl (00beMa, KOJIUYECTBA BEIIECTBA) MPOAYKTOB
peaKIfu, €Clii OJHO U3 BEIIECTB IaHO B U30BITKE (MMEET MPUMECH);

pacyeTsl MaccOBOW WJIM OOBEMHOM JOJM BBIXOJA MPOJYKTA PEAKIUH OT TEOPETHUYECKHU
BO3MOXXHOT'O; PacdeThl TETUIOBOTO 3P PeKTa peakiuu; pacdyeTbl OOBEMHBIX OTHOIICHUH Ta30B MPH
XUMHUYECKHUX PEaKIUAX; pacyeThl MacChl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKlUU, eCIH
OJIHO W3 BEIIECTB JaHO B BHUJAE PACTBOpPA C OMNPEICICHHON MaccoBOW JOJel pacTBOPEHHOIO
BEIIECTBA;

UCIOJIb30BaTh METOJbl HAYYHOTO MO3HAHUS: aHallu3, CHUHTE3, MOJEIHUPOBAHHUE XHUMHUYECKUX
MIPOLIECCOB U SABIICHUHN — MPH PEHICHUH Y4eOHO-UCCIEeNOBATENLCKUX 3a]a4 [0 U3yYEHUIO CBOICTB,
CIIOCOOOB TIOJIYYCHHS ¥ PAaCIIO3HABAHUS OPTaHUYECKHUX BEIECTB;

BJIQJIETh MPaBHJIaMU O€30MaCHOTO 0OpaIEeHUs C IKUMH, TOPIOYUMHU ¥ TOKCHYHBIMH BEIIIECTBAMH,
cpelncTBamMu OBITOBON XMMHUM;

OCYIIECTBJISITh MOUCK XUMHYECKOM HHPOpMaluM TIO Ha3BaHUSAM, HUJIEHTU(]HUKATOpaM,
CTPYKTYpPHBIM (hOpMYyJIaM BEIIECTB;

KPUTHUYECKH OIICHUBATh M WHTEPIPETHPOBATH XMUMHUECKYI0 HH(POPMAIHIO, COAEPIKAIIYIOCS B
COOOIIIEHUSAX CPEACTB MacCOBOM MH(opMaIu, pecypcax MHTepHeTa, HAyYHO-TIOMYJISPHBIX CTaThsIX
C TOYKH 3PEHUSI €CTECTBEHHO -HAYYHOW KOPPEKTHOCTH B IIENSAX BBISBICHUS OIUIMOOYHBIX CYXICHUN
1 popmMupoBaHusi COOCTBEHHOW MO3HIINH;

YCTaHABIIMBATh B3aUMOCBSI3U MEXKYy (PaKTaMH M T€OpUEH, TPUUUHON U CIEICTBUEM IPH aHAIIN3E
MpoOJEMHBIX CUTYaIlui 1 000CHOBAHUY NMTPUHUMAEMBIX PEIICHUN Ha OCHOBE XUMHUUYECKUX 3HAHUMH;

MPEACTABIATh TYTH pEUIeHUs TJI00aIbHBIX MPOOJEM, CTOSIIUX TEpPea UYEIOBEUYECTBOM, WU
MEePCHIEKTUBHBIX HAIPaBICHUN PAa3BUTHUS XUMUYECKHUX TEXHOJOTUW, B TOM YHUCIE TEXHOJIOTHI
COBPEMEHHBIX MATEpUANOB C PA3TUYHON (YHKIIMOHATHHOCTHIO, BO30OHOBISIEMBIX HCTOYHHUKOB
CBIPBS, TEPEPAOOTKHU M YTHIIU3AINH TPOMBIIIJIEHHBIX U OBITOBBIX OTXOJIOB.



BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCS:

(hopMyIMpoBaTh 1ETh UCCIEAOBAHUS, BBIABUTATH U MPOBEPSATH IKCIEPUMEHTAIBHO THIIOTE3HI O
XUMHYECKUX CBOMCTBAX BEIIECTB HAa OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIMATh B
XUMHYECKHE PEAKIUH, O XapaKTepe U MPOAYKTAX Pa3INIHBIX XUMUICCKUX PEAKITUI;

CaMOCTOSITENILHO TUTAHUPOBATH U TIPOBOIUTH XUMHUECKUE SKCIIEPUMEHTHI C COOITIOICHUEM TTPABHLIT
0e30macHOi pabOTHI ¢ BEUIECTBAMHU U JJAO0OPATOPHBIM 000PYyI0BaHUEM;

WHTEPIPETHUPOBATh JAHHBIE O COCTaBE W CTPOCHUU BEINECTB, IOJYYCHHBIE C MOMOIIBIO
COBPEMEHHBIX (PH3UKO-XUMUYECKHX METOJIOB;

OIMCHIBATh COCTOSIHHE DJICKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBaHTOBO-MEXaHHUYECKHX
MIPEJICTABICHUIA O CTPOCHUU aTOMa JIJIsi OOBSICHEHHSI PE3YJIbTATOB CIIEKTPATIHLHOTO aHAIM3a BEIECTB;

XapaKTepU30BaTh POJb a30TOCOJACPIKAIIMX TETEPOIUKINYCCKUX COSAMHCHUN M HYKJICHHOBBIX
KHCIIOT KaK BOKHEUITUX OMOJIOTUYECKH aKTUBHBIX BEIIIECTB;

MIPOTHO3UPOBATH BO3MOXKHOCTHh IPOTEKAHWS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA,
JISKAIIUX B OCHOBE MPUPOIHBIX M MTPOU3BOJICTBEHHBIX MIPOIIECCOB.

MertanpeamMerHbie pe3yJbTaTbl Kypca
PeryasitTuBHbIC YHHBepCaJbHbIC¢ y4eOHbIE 1eCTBUSA
BbinyckHUK HayuMTCS:

CaMOCTOSITENIbHO ONpPENENATh L€, 3a/laBaTh IapaMeTpbl U KPUTEPHH, MO KOTOPHIM MOXHO
OIIPEAEIUTh, UYTO LIEIb JIOCTUTHYTA;

OLICHMBATh BO3MOXKHBIE IIOCIEJICTBUS JOCTUKEHMSI IIOCTABJICHHOMW LENM B JESITEIbHOCTH,
COOCTBEHHOW JKM3HU U KU3HU OKPYKAIOUIMX JIHO/EH, OCHOBBIBASCh HAa COOOPAKEHUSX 3TUKU U
MOpay;

CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 33Jayl B 00pa30BATENbHOM JEATENBHOCTH U
KU3HEHHBIX CUTYalUsX;

OLIEHUBATh PECYPCHI, B TOM YHCJIE BpeMs U Apyrue HeMaTepHaibHble peCypChbl, HEOOXOIUMBIE JIs
JOCTUKEHUSI TIOCTaBICHHOH 1IeNu;

BBIOMpATh MYTh JOCTUKEHUS LI€TH, IUIAHUPOBATh PELIEHUE MMOCTABJIEHHBIX 3a7a4, ONTUMHU3UPYS
MaTepuaIbHble U HeMaTepHaJIbHbIE 3aTPaThl;

OpPraHHU30BbIBATH YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX I JOCTHXKEHUS IOCTABICHHON
LIENIH;

COIIOCTABJIATH MOJIYYEHHBIN pE3yJIbTAT ACATEILHOCTHU C IIOCTAaBICHHOMN 3apaHee LENbIO.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
BohinycKHUK HAy4YUTCSH:

HUCKaTh M HAaXOJWTh OOOOIIEHHBIE CIOCOOBI pEIIeHUs 3aJad, B TOM YHCJE, OCYIIECTBISTH
pa3BepHYThI HMHGOPMAIIMOHHBIA TIOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4ueOHBIE U
M03HABaTENIbHbIE) 33/1a4H;

KPUTHUYECKH OLIEHUBATh U MHTEPIIPETUPOBATH MHPOPMAIIUIO C PA3HBIX MO3HIINIA, PACTIO3HABATH U
(buKcUpOBaTh MPOTUBOPEUUS B UHHOPMAITMOHHBIX HCTOUYHUKAX;

WCIIONb30BaTh  pa3JIMYHbIE  MOJEIbHO-CXEMATHUYECKUE CpeAcTBa I MPEJICTABICHUS
CYIIECTBEHHBIX CBS3e€{ U OTHOIICHUH, a TaKKe MPOTUBOPEUHIA, BBISIBICHHBIX B HH(POPMAI[HOHHBIX
HMCTOYHHKAX;



HaXOJUTh U MPUBOJAUTH KPUTHUECKHE apPIYMEHThI B OTHOLICHUH JIEHCTBUHN U CYXKACHUN JPYroro;
CIIOKOWHO W Pa3yMHO OTHOCHUTBHCS K KPUTUYECKUM 3aMEYaHUSIM B OTHOIICHHWH COOCTBEHHOTO
CYXJICHHSI, pACCMATPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

BBIXOAWTh 3a paMKd Y4eOHOro TpeaMeTa W OCYIICCTBISATH IIeJICHANPABICHHBIA ITOUCK
BO3MOKHOCTEH Ul IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS;

BBICTpAauBaTh WHIUBUAYAIbHYIO O0Opa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAas OrPAaHUYCHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBbIE OTPAaHUYCHHUS;

MEHSTh U YACPKUBATh pa3Hble MO3UIMH B T03HABATEIBHOMN JAESITEILHOCTH.

KoMMyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA
BohinycKkHUK HAy4YuTCH:

OCYIIECTBJISTH JIEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCJIBIMU (KaK BHYTPHU
o0pa30BaTeNpHON OpraHW3aIlMi, TaK M 3a € MpelenaMu), MmoAdupaTh MapTHEPOB JUIS ACIOBOM
KOMMYHHUKAIIUA HCXOJsl M3 COOOpaK€HUH pe3yJbTaTUBHOCTH B3aUMOJCHCTBHUS, a HE JUYHBIX
CHMIIaTHI;

MIPH OCYIIECTBJICHUU T'PYNIOBON pabOTHI OBITh KaK PYKOBOJHUTENEM, TaK U YJICHOM KOMaHbl B
pasHbIX poJsX (TeHepaTop uaeH, KPUTUK, UCIIOTHUTENb, BHICTYIAIOIINMA, SKCIIEPT U T.1.);

KOOPJIWHUPOBATh W  BBINOJNHATE pabOTy B  YCIOBUSAX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BEpPHYTO, JJOTUYHO M TOYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C MCIOJb30BAaHUEM aJICKBATHBIX
(YCTHBIX U IMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(MIUKTOTEHHBIE CHUTYAllMd U MPENOTBpaliaTh KOH(MIUKTHI A0 MX aKTUBHOM
da3pl, BBICTpaWBaTh JEJIOBYIO M O0pa3oBaTeIbHYI0 KOMMYHHUKAaIMIO, H30€ras JHMYHOCTHBIX
OLICHOYHBIX CY>KICHHI.

JIn4HOCTHBIE pe3yJIbTaThl

y BBINIYCKHHUKA OyayT cOpMHPOBAHBI:

— B IIeHHOCTHO-OPUEHTALMOHHON cpepe — OCO3HaHNE POCCUNCKOM Tpa’kAaHCKOM MAEHTHYHOCTH,
ryMaHM3Ma, LEeJIeyCTPEMIICHHOCTH;

— B TPYAOBOH cdepe — TOTOBHOCTh K OCO3HaHHOMY BBIOOpY JaibHelIIeld oOpa3oBaTeabHON U
npodeccuoHabHOM TPaeKTOpHUU;

— B IIO3HaBaTeJIbHON cdepe — yMEHHue YNpaBiIsATh CBOEH IO3HABATEIbHON JEsATEIbHOCTHIO,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHuIO, B TOM YHCJIE cCaM000pa30BaHUIO, HA MPOTSHKEHNUN Beel
KM3HHM;, CO3HATEJIbHOE OTHOILICHHE K HEMpPEephIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIIEHUIHON
npodeccuoHalbHOM M OOIIECTBEHHON  JI€ATENbHOCTH; HABBIKM  SKCIIEPUMEHTAIBHOW U
HCCIIIOBATENIbCKOW  EATENbHOCTH; YMEHME B IYOJMYHOM NPEACTABICHHM PE3YJIbTaTOB
CaMOCTOSITENIbHON ~ [103HaBaTEIbHON NeSITeNIbHOCTH;

— B cepe cOepexeHns 370pOBbs — MPUHATHE U pealn3alns LIEHHOCTEH 3J0pOBOro U 6€30MacHOro
oOpas3a KU3HU, HETIPUSATUE BPEAHBIX IPUBBIUEK (KypEHUS, YIIOTPEOIEHHS aIKOT0JIs, HAPKOTUKOB) Ha
OCHOBE 3HAaHMU O CBOWCTBaX HApPKOJOTMYECKUX W HAPKOTHYECKUX BEILIECTB; COOJIOJCHUE MPAaBUI
TEXHUKU O€30MacHOCTH HpH paboTe C BelIecTBaMHU, MaTepHallaMd U IpolleccaMd B ydyeOHOU
nabopaTtopuu, B ObITY U Ha IIPOU3BOJICTBE.

Kypc ueTtko nenutcs Ha 2 yacTu: opraHM4ecKyro xumuio - 10 kiacc u o6myro xumuio - 11 kiacc.



Coaepsxanue pa3aeioB 1 TeM yueOHoro npeamera ""Xumus'"
10 xaace (3 u B Heaenr, Beero 102 v.)

Tema 1. IloBTOpeHue u yriyoseHue 3Hanuii (22 4.)

Amomno-monexynapruoe yuyenue. BeriecTBa MOJEKYISIPHOTO W HEMOJIEKYISIPHOTO CTPOCHHUSL.
KavecTBeHHBIN 1 KOJIMYECTBEHHBIN COCTAB BeliecTBa. MoJIsipHast 1 OTHOCHTEIbHASI MOJICKYJISIpHAS
Macchl BelecTBa. MobHast 1011 U MaccoBas J0JIsl 3JIEMEHTA B BEIIECTBE.

Cmpoenue amoma. AtomHas opoutais. [IpaBuia 3anoaHeHHs 3JEKTPOHAMU aTOMHBIX OpOUTasei.
Banentnsie snektponsl. [lepuonnueckuit 3akoH. opmMyInpoBKa 3aKOHA B CBETE COBPEMEHHBIX
MPEJCTAaBICHUI O CTPOCHUH aToMa. Mi3MeHeHne CBOMCTB 3JIEMEHTOB U UX COEAUHEHUI B IEpUOAAX
U Ipynmax.

Xumuueckasn c643b. DNEKTPOOTPUIATEILHOCTh. Buabl Xumuyeckoil cBsaA3u. HoOHHas CBA3b.
KoBanentnass HemossipHas ¥ mossipHasi ¢Bsi3b. OOMEHHBIM U JJOHOPHO-AKIENTOPHBIA MEXaHU3M
0o0pa3oBaHMs KOBAJEHTHOW MOJSPHOW CBs3H. ['eoMmeTpus MojeKkynbl. MeTtamindeckas CBS3b.
Bonoponnasi cBsi3b. ArperatHbleé COCTOSIHHSI BEIIECTBA. THIIBI KPUCTAJUIMUECKUX PEIIETOK:
aTOMHasi, MOJIEKYJIIpHAsi, HOHHAs, METAJUTMYECKasl.

Pacuemvr no gpopmynam u ypasnenusm peaxyuii. I'a3oBbie 3aKoHBI. YpaBHeHue Kaiinepona—
MenpneneeBa. 3akoH ABoraapo. 3aKkoH 00bEMHBIX OTHOIIEHHH. OTHOCUTEIbHAS TIJIOTHOCTh Ta30B.

Kﬂaccud)ukauuﬂ XUMU4eCKux peaKHI/Iﬁ I10 pa3/JIMYHbIM IIPU3HAKaM CPaBHCHUA. H3MmeHeHnE cTeIICHU
OKHUCJICHHA 3JICMCHTOB B COCAMHCHUAX. OKMCIINTEIIEHO-BOCCTAHOBHUTEIILHBIC pC€aKuuu. Oxuciienue
H BoccTaHoBIeHHE. OKUCIIUTEIN U BOCCTAHOBUTEIIH. Merton OJICKTPOHHOI'O Oananca. HepMaHraHaT
KaJlusg KaK OKHCJINTCIIb.

Baoicneiiwue  knaccol  neopeanuueckux eewjecme. l'eHeTHuecKas CBsI3b MEXIy KilaccaMu
HEOpraHuyecKkux coequHeHuil. Peakuumn nonHoro oomena. ['maponus. p H cpenpt.

PactBopsl. CrnocoObl BBIpaXKEHHS KOJHMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas OIS
(mpolieHTHAsT KOHIICHTpANus), MOJIsIpHas KoOHIeHTpaiws. KosmouaHbie pacTBOpbl. Qe
Tunpansa. Koarymsamus. Cunepesuc. KommnekcHble coequHeHus. CocTaB KOMIUIEKCHOTO HOHA:
KOMILIeKcooOpa3oBarenb, Juranisl. KoopaunamuonHoe uucio. HoMeHknaTtypa KOMIUIEKCHBIX
COCIMHEHU.

JdemMoHcTpanuu.

1. OOpa3s1pl BEMECTB MOJICKYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI.

2. Bosrosnka #opaa.

3. OnpeneneHne KUCIOTHOCTH CPEIbl TP MOMOIIN MHANKATOPOB.

4. Opdexr Tunnans.

5. O6pa3zoBaHrEe KOMIUIEKCHBIX CO€IMHEHNUN EPEXOIHBIX METAJIIIOB.

JlaGopaTopHbIe ONBITHI.

1. Peakiiun HOHHOTO OOMEHa.

2. CBOMCTBA KOJUIOWIHBIX PACTBOPOB.

3. M'maponus cosneil.

4. ITonyyeHne u CBOMCTBA KOMIUIEKCHBIX COEIMHEHHMI.

IIpakTnueckas padora Ne 1. Pemenue skcnepuMeHTaNbHBIX 3a1ady 1Mo Teme «PeakunoHHast
CIIOCOOHOCTH BEIIIECTB B PACTBOPAX)».

Kounrpoabnas padora Nel no teMe «OCHOBBI XUMUN.



Tema 2. OcHOBHBbIE MOHATHS OPpraHuveckoii xumuu (18 4.)

IIpeomem opeanuueckoul xumuu. OCOOEHHOCTH OPTaHUYECKHUX BEIIECTB. 3HAUYCHUE OPraHUYECKON
xuMud. [IpuumHBl MHOrOOOpa3usi OPraHWYECKHX BEIIECTB. YTJICPOIHBIA CKEJIET, €ro THIIbL:
HUKInYecKue, anukinueckue. KapOouukinyeckue u reTepouKiInyeckie ckeneTbl. Buasl cszei
B MOJIEKYJaX OpPraHMYECKHUX BEIIECTB: OJUHApHBIEC, IABOMHBIE, TpOWHbIE. VI3MEHEHHE SHEpruu
CBA3EH MEXIy aToMaMu YIJIepoJa IpU YBEIWYEHUM KpaTHOCTU CBs3u. HacellieHHble U
HEHACBILICHHbIE COCIUHEHUSI.

DnekmpoHnHoe cmpoeHue u xumudeckue céa3u amoma yenepoda. I'mOpuansanus opOutanei, ee
TUIBI 71 OPTaHMYECKUX coemuHeHwmii: sp°, sp?, sp. OOpa3oBaHHe G- U T-CBA3eH B MOJEKyNax
OPraHUYeCKUX COCIUHECHUM.

OcHogHbie nonodACeHUSI CMPYKMYPHOU Meopuy 0p2aHuyeckux coeouneruti. XuMU4ecKoe CTPOEHHUE.
CrpykrypHas dopmyna. CTpyKTypHasi U MPOCTpAaHCTBEHHasl uzomepus. M3omepusi yriaepoaHoro
ckenera. M3omepus nonoxxenusa. MexkinaccoBas uzomepus. Busibl npocTpaHCTBEHHON M30Mepuu.
OnTuueckass uzomepus. ONTUYECKHUE AHTUIIOABI. XHUPATbHOCTh. XUpajdbHblE M aXHUpaIbHbBIE
MoJIeKyIbl. [ 'eomeTrpuueckas usomepus (yuc-, mparHc-u3oMepust).

T'omonozcua. I'omonozu. I'omosiorndeckast pa3HoOCTb. 1 OMOJIOrM4ECKUE PsIIbL.

OnexTpoHHbIe 3P PexThl. CriocoObl 3anuceit peakiuii B opranndeckoit xumuu. CxeMa U ypaBHEHHUE.
VYcnoBust mpoBepeHus peaknuii. Kiaccmbukamus peaknmmii  OpraHHYECKHUX —BEIIECTB 10
CTPYKTYpHOMY TNpPU3HAKY: 3aMelIeHHe, MPUCOSAMHEHUE, OTIHIeTUIeHHe. MeXaHu3Mbl peakiuil.
Crioco0bl pa3pbiBa CBsI3U yriaepoa-yriepoa. CBOOOIHBIE paarKabl, HYKICOPHIBI U SJIEKTPOPUIIHL.

Knaccuguxayusa opeanuueckux eewecms u peakyui. OCHOBHBIC KIAcChl OPraHUYECKUX
coeaunenuil. Kiaccudukanuus OpraHM4ecKMX COEAMHEHMH 10 (YHKUHMOHAIBHBIM TIPYIIAM.
DNEKTPOHHOE CTPOEHUE OPraHMYECKHX BellecTB. B3auMmHOe BiMsIHME aTOMOB M TPYII aTOMOB.
WNupyxTuBHBIN 1 Me3oMepHbIH 3¢ dekTrl. [IpeacraBienne o pe3oHaHce.

Homenxnamypa opeanuueckux eewecms. MexayHapoaHas (cucTeMaTHYecKas) HOMEHKIATypa
OpTraHWYECKUX BEIIECTB, €€ NpHUHIUNBL. PanuonanpHas HoMmeHkiaTypa. OKuciIeHuEe WU
BOCCTAHOBJICHUE B OPraHUYECKON XHUMUHU.

JemMoncTpanuu. 1. Moaenu opraHnyecKux MOJIEKYI.

KountpoabHas padora Ne 2 no teme: "OCHOBHBIE NOHITHS OPraHUYECKON XUMHH"

Tema 3. YrieBoaopoabi (22 4.)

Anxanevr. Ctpoenue Mosekynbl MeraHa. [loHsTne o koH(opmanusax. OOmas XapakTepUCTHKa
Kjacca, (QU3MYeCKUe U XMMHYECKHE CBOMCTBa (ropeHue, KaTalUTUYECKOE OKHCIIEHUE,
raJJOreHUpPOBaHUE, HUTPOBAHUE, KPEKHHT, TUPOJIU3). MeXaHU3M peakluu XJIOPUPOBAHUS METaHa.
Anxansl B npupojie. CHHTETHUECKHE CIIOCOOBI MOJIyUYEHUS aJKaHOB. MeTo/Abl OyuyeHHs alKaHOB
U3 aIKWITAJIOreHUI0B (peakius Biopua), nexkapOoKcUIMpoBaHUEM cosield KapOOHOBBIX KHCIIOT U
AJIEKTPOJIU30M  pacTBOPOB  cojieil  KapOOHOBBIX  KucioT.  [IlpumeHeHMe — ajnKaHOB.

Huknoankanvr. OOWasi XapakTepUCTHKA Kiacca, (U3MYECKHe CBOMCTBA. Buabl u3zomepuw.
HanpsokeHHble M HEHaNpsDKEHHBIE IUKJIBI. XUMHUYECKHE CBOMCTBA IMKIJIONpONaHa (rOpeHue,
TUIPUPOBAaHUE, MPUCOCIUHEHHE TajlOT€HOB, TaJIOTE€HOBOJIOPOAOB, BOJbI) U IMKJIOreKcaHa
(ropeHue, xyopupoBaHMe, HHUTpoBaHue). [losydyeHMe NMKIOANKAaHOB M3 Q@JIKaHOB U
JUTaJIOr€HAIKaHOB.



Anxenvr. OOmIas xapakrepucTika kinacca. CTpoeHue MoJeKynbl sTuieHa. dusnueckue cBoiicTBa
alnKkeHoB. ['eoMeTpuueckas H30MEpUsA aJKEHOB. XUMHUUYECKHE CBOWCTBAa alKEeHOB. Peakuun
IIPUCOEANHEHHNS 110 KPATHOM CBSI3U — T'HPUPOBAHUE, FAIOTE€HUPOBAHNE, THPOTraJIOTEHUPOBAHUE,
rugparanus. [IpaBuao MapkoBHUKOBA M €ro OObSACHEHHE C TOUYKH 3PEHMs JIEKTPOHHON TEOpHUH.
B3aumoneiicTBre ankeHOB ¢ OpOMOM U XJIOPOM B ra30Boi ¢a3ze nin Ha cBeTy. OKUCIEHHE aIKEHOB
(ropeHue, OKHUCIEHHUE KUCIOPOJOM B IPUCYTCTBUH XJIOpUAA NaJIaaus, Mo ACHCTBHEM cepedpa,
OKHCJIEHUE TOPSIYMM IOJIKMCIIEHHBIM PacTBOPOM I€pMaHIaHaTa Kajius, OKUcieHue 1o Baruepy).
[Tomumepuzanus. [lomyyeHue alKkeHOB M3 AJKAHOB, AJKWITAJIOTEHHJIOB M JUTaJOr€HAIKaHOB.
[IpumeHeHue STHUIIEHA U IPOIMIICHA.

Anxaouensi. Knaccuduxanusi JUEHOBBIX yrieBoaopoaoB. ConpsbkeHHbIe nueHbl. dusnueckue u
XUMHUYECKHUE CBOMCTBA AMBUHWIA U u3ompeHa. 1,2- u 1,4-npucoenunenue. [lomumepusanusi.
Kayuyku. Bynkanuzanus kayuykos. Pe3una u 30ouut. Cunre3 OyragueHa u3 OyraHa ¥ 3TaHOJa.

Ankuner. O6mas xapakrepuctuka. CTpoeHue MOJIeKyIibl aneTuiaeHa. Ou3nueckue U XMMUYeCKHue
CBOMCTBA QJIKMHOB. Peakuuu INpHUCOEAVMHEHUS TaJOT€HOB, TAJIOT€HOBOJOPOIOB, BOJBI.
I'mppupoBanue. Tpumepusauus U auMepusanus auneruicHa. KHCIOTHbIE CBONCTBA aJIKMHOB C
KOHLIEBOI TpOHHOM CBsA3bt0. OKUCIEHHE AIKMHOB PacTBOPOM IepMaHraHata kanus. [Ipumenenue
anerwieHa. KapOunnelii MeTon mnonydeHus anerwieHa. [Iuponaus merana. CHHTE3 aJIKUHOB
AIKUIMPOBAHUEM ALICTHIIHJIOB.

Apenvi. Tlonsatue o6 apomatmuynoctu. IlpaBunmo Xrokkens. BeH301 — cTpoeHHE MOJEKYIIH,
¢usnueckne cpoiictBa. 'omonornyeckuii psia O6enzona. M3omepus nuzamenieHHbIX OEH30JI0B Ha
npuMepe KCHIoJ0B. Peakiuu 3ameniennss B OEH30JIbHOM si/ipe (rajJoreHHpOBaHNE, HUTPOBAHHE,
aNKWIMpoBanue). Peaknuu nmpucoequHeHus K 6eH30:1y (THIpUPOBaHUE, XJIOPUPOBAHHUE HA CBETY).
OcobeHHocTH XMMMU  aikwiOeH30i0B. [IpaBuia oOpHEeHTalMM 3aMecTUTENIed B  peakusIx
3ameneHus. bpomupoBaHue M HUTpoBaHHE Toiyosa. OKHCICHHE aJKWIOEH30JI0B PacTBOPOM
NepMaHraHaTa Kainus. [ajoreHupoBaHHEe aNKHIOEH30JI0B B OOKOBYIO Lienb. Peaxius Bropra—
@durTHHra Kak METOJ CHHTe3a ankmwiOeH30moB. CTHUpON Kak MpuUMep HEeNpeneTbHOTo
apOMaTUYECKOTO COCIMHEHMS.

IIpupoonvie ucmounuxu yene6o0opooos. IlpupoaHbIil U MOMYTHBIM HETSIHbIE T'a3bl, UX COCTAB,
ucnosbs3oBanue. Hegth kak cmech yrieBoaopooB. [lepBuunas u BTopruHas nepepadoTka HeTH.
Pucdopmunr. KameHHbIH yros.

Tanoeenonpoussoonvie Peakuuu 3amemieHuss rajoreHa Ha TUAPOKCUI, HUTPOrPYIIY,
nua”Horpynmny. JleiicTBHe Ha TaJOreHNpOU3BOJHBIE BOAHOTO M CHHUPTOBOIO PACTBOpA WLIEIOYH.
CpaBHEeHHE PEAKIIMOHHOM CHOCOOHOCTH ajKWi-, BHUHHI-, (EHWI- u OCH3WITalOreHUO0B.
Ucnonp3oBanne rTajlloreH MPOU3BOJIHBIX B OBITY, TeXHUKE U B cuHTe3e. lloHsTHe o
MAarHUMOPraHUYEeCKUX COeAUHEHUAX. IlonydeHue ankaHOB BOCCTAaHOBJIEHUEM HOJAJIKAHOB.
MarauitopraHM4ecKue COeTMHEHUS.

JdemoHcTpanmu.

1. BpoMupoBaHue TeKcaHa Ha CBETY.

2. 'opeHue MeTaHa, STUJIEHA, alleTUIICHA.

3. OTHoOIIeHHE MeTaHa, JTUJICHA, alleTUJeHa W OeH30Jla K pacTBOpaM MEepMaHTaHaTa Kalus U
OpoMHO¥ BojI€.

4. OxucneHue Tojyoja pacTBOPOM MEpPMaHTaHATa KaJusl.

5. Tlomydenne STWJICHA pEaKIMed JeTHpaTallii dTaHOJIa, aleTHJICHa —THAPOIN30M KapOuaa
KaJIbIIMA.



6. IlomydeHue cTupona JIenoJuMEpH3alMedl MONMCTUPOJAa M HCHBITAHUE €ro OTHOLIEHUS K
pacTBOpy IepMaHraHaTa Kajusl.

JlabopaTopublie onbIThl. CocTaBiieHHE MOJENIEH MOJIEKYJ ajlkaHOB. B3auMozelicTBue ajlkaHOB C
6pomoM. CocTaBiieHHEe MOJIeei MOJIEKYJ HETIPEAEIbHBIX COSTUHEHUI.

IIpakTuyeckasi padora Ne 2. CocrapiieHre MOJCIIECH MOJIEKYJ YTIIEBOJIOPOIOB.

IpakTnyeckas padora Ne 3. [losryyeHue 3TriIeHa ¥ ONBITHI C HUM.

KountpoabHnas padora Ne 2 o teme «YTIaeBOAOPOABI».

Tema 4. Kucsiopoacoaep:xaimue oprannyeckue coennHenusi (18 4.)

Cnupmui. HoMeHKi1aTypa 1 n3oMepus CnupToB. TOKCHYECKOE EHCTBHE HA OPraHU3M METaHOJIA U
sTaHoja. PU3NYECKUE CBOWCTBA IPEACIbHBIX OJHOATOMHBIX CIIUPTOB. XUMHUYECKHUE CBOMCTBA
CHUPTOB (KUCIOTHBIE CBOMCTBA, pEaKLUMU 3aMELIEHUS THIPOKCHIBHOM TPYIIbl Ha TrajoreH,
MEKMOJICKYJISIPHAE W BHYTPUMOJICKYJISIpHAs  JETHUApATalus,  OKHUCICHHE,  pPEaKLUU
YIIEBOJAOPOAHOIO pajuKaia). AIKOroiasaTel. [ Maponan3, ankuivpoBanue (CHHTE3 IPOCTHIX dPUPOB
o BunbsiMcony). [IpoMbltiuieHHbIN CUHTE3 MeTaHOJIa. MHOTOATOMHBIE CIUPTHI. DTUIICHTIIUKOIb U
TIIMLIEpUH, UX (U3HYecKue U XuMudeckue cBoicTBa. CHHTE3 IMOKCaHa W3 STUJICHIJIMKOJIS.
Tokcn4HOCTh ATHIEHIVIMKONSA. KauecTBeHHas peakuuss Ha MHOTOATOMHbIE CIUPTHL. [IpocTeie
3¢upbl KaKk H30MEphl MPEICNbHBIX OJHOATOMHBIX CHUPTOB. CpaBHeHHE HUX (PUINYECKUX U
XUMHUYECKUX CBOMCTB €O ciupTaMu. Peakiius pacuierieHusi mpoCcThiX 3()UPOB HOI0BOAOPOIOM.

@enonvt Homenknatypa u n3oMepusi. B3aumMHoe BIUSHUE TPYIIT aTOMOB Ha mpumepe (eHoa.
duznyeckue U XUMUYECKHe CBOMCTBa (peHoma M kpe3osoB. KucioTHbele cBoicTBa (PEHOJOB B
CpaBHCHHU CO CIIMpTaMH. PeaKHI/II/I 3aMCIlICHUA B OEH30JILHOM KOJIBIIC (F&HOFGHI/IPOBaHI/Ie,
HutpoBanue). Okucnenue genosnon. KauectBennsie peakiuu Ha henoun. [Ipumenenue denona.

Kapbonunvnvie coedunenus. DNEKTPOHHOE CTpOEHHE KapOOHMIBHOM Tpymdmbl. ANBIETHIBI U
keToHbl. Du3nyeckre CBOMCTBA (OpPMabACTHIA, alleTaNbIeTUAa, aueToHa. [lowsmue o kemo-
EHOIbHOU Maymomepuu KapOOHUIbHbIX coeouHenul. Peakuuy npucoeauHeHHs! BOAbI, CIIUPTOB,
LIMaHOBOJI0pO/ia U ruipocyibpura Hatpus. CpaBHEHHE pEaKLIHOHHON CIIOCOOHOCTH aJIbJIETHJI0B U
KETOHOB B PEAKLMAX NPUCOECAUHEHMS. Peakun 3aMenienyst aToMOB BOAOPOJa IIPH 0-yTJIEPOIHOM
atoMe Ha ranoreH. [lomumepuszamus Qopmanpaeruga U anerainbaeruaa. CHHTE3 CHHPTOB
B3aUMOJICHICTBHEM  KapOOHMJIBHBIX COEIUHEHWH ¢ peakTuBoM ['punbspa. Okucienue
KapOOHUJIbHBIX coequHeHH. CpaBHEHHE OKMCICHHS albJIerHl0B U KETOHOB. BoccTaHoBineHue
KapOOHWJIbHBIX COEIMHEHMH B crnupThl. KadecTBeHHble peakiMM Ha ajbJETMIHYI0 TpPYIMILY.
Peakuuu anbonbHO - KpOTOHOBOM KoHAeHcauuu. OcobGeHHocTH Qopmanbaerujga. Peakmus
dbopManbaeruaa ¢ GeHOIOM.

Kapbonosvie kucnomsi. DNeKTPOHHOE CTPOEHHE KapOOKCUIBHOM Irpymnmnbl. ['omMonoruyeckuii psj
MpeieIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. Du3nueckrue cBONCTBA KapOOHOBBIX KUCIIOT Ha
[IpUMEpPE MYpPaBbUHOM, YKCYCHOM, NPONUOHOBOW, ITaJbMUTHUHOBOM U CTEAPUHOBOW KHUCIIOT.
XUMHYECKHE CBONCTBA KapOOHOBBIX KHCJIOT. KHCIOTHBIE CBOMCTBAa (M3MEHEHHE OKPACKH
MH/IMKATOPOB, PEaKIUH C aKTUBHBIMU METaJllIaMU, OCHOBHBIMHU OKCHJIaMH1, OCHOBAHUSIMH, COJISIMHU).
N3meHeHne cuiibl KapOOHOBBIX KUCIIOT MPHU BBEACHUU JOHOPHBIX M aKLENTOPHBIX 3aMECTUTENEH.
B3anmoneiicTBre kapOOHOBBIX KUCIIOT CO cupTamu (peakuus srepudukanun). ['anoreanponanue
KapOOHOBBIX KHUCJIOT B OOKOBYIO memnb. OCOOEHHOCTH MypaBbUHON KHUCIOTHL. Baxkneiimue
NPEJCTaBUTENIN Kilacca KapOOHOBBIX KHUCIOT W MX HpuMeHeHue. [lomydeHue MypaBbUHOM H
YKCYCHOM KHCJIOT B IIPOMBIIIJIEHHOCTH. Briciine kap6oHoBbie kucioThl. [1]aBeneBas kuciaora kak
NPEJCTaBUTENb JUKAPOOHOBBIX KHCHOT. [IpencTaBieHne O HeNpenenbHbIX M apOMaTHYECKHUX
kucnotrax. OCOOEHHOCTH UX CTPOEHMSI U CBOMCTB. 3HaUeHHE KapOOHOBBIX KUCIIOT.

CDyHKquHanbeze l’lpOI/lS’GOOHble Kap6OH06blx Kucaomi. HonyquI/Ie XJIOPAHTUAPUIA0B U aHTUJAPUIOB
KHCJIOT, UX THAPOJIHN3. HonyquHe CJIOXKHBIX S(I)I/IpOB C HUCIOJIb30BAHUCM XJIOPAHTUAPUIAOB H
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aHTUAPUI0B KUCIOT. ClI0KHBIE 3(UPBI KaK H30Mephbl KapOOHOBBIX KHCIOT. CpaBHEHUE PUZNIECKUX
CBOWCTB U PEaKIMOHHOW CIIOCOOHOCTH CIIOKHBIX 3(UPOB U U30MEPHBIX UM KapOOHOBBIX KHCIIOT.
I'maponus  crnoxueix  3¢upoB. CuHTE3 CIOXKHBIX 3¢upoB ¢enonoB. CroxHble 3(PUPHI
Heopranuueckux kuciot. Hurpormuuepun. Amuasl. Conu KapOOHOBBIX KUCIIOT, HX TEPMUYECKOE
pa3jokeHue B HNPUCYTCTBUM 1ienoud. CHHTe3 KapOOHWIIBHBIX COEIMHEHUH pa3lioKeHHEM
KaJIbLIMEBBIX COJed KapOOHOBBIX KHCIIOT.

JdeMoHcTpanuu.

1. B3aumopaeicTBre HaTpuUs ¢ ITAHOJIOM.

. OkucneHue 3TaHoIa OKCHIOM MEH.

. 'openue sTanona.

. BzaumoneiictBue mpem - GyTUIOBOTO CIUPTA C COISTHOW KHCIIOTOM.

. KauecTBeHHas peakuys Ha MHOrOAaTOMHBIE CIIUPTHI.

. KauecTBeHHble peakiuu Ha EHOIIBI.

. Onpeznenenue anpAerui0B NpU MOMOILIY KAYECTBEHHBIX PEAKIIUH.

. Okucnenue anpAeruoB IEpMaHraHATOM KaJIusl.

. Ilony4yenune cioxHbIX 3(UpPOB.

JlaGopaTopHbIe ONBITHI.

5. CBoiicTBa 3TUJIOBOT'O CIIUPTA.

6. CBolicTBa IIIMLEPUHA.

7. CBoiicTBa ¢peHona. KauecTBeHHbIE peakiMi Ha ()EHOIBI.

8. CpoiicTBa opmanHa.

9. CBoiiCTBa YKCYCHOM KUCIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTuueckas padora Ne 4. [Tonyuenue 6pomdTana.

IIpakTnueckas padora Ne 5. [losnyuenue aneroHa.

IIpakTuyeckast padora Ne 6. [TloryyeHue yKCyCHOU KUCIOTHI.

IIpakTnueckas padora Ne 7. [lonydyenue sTunanerara.

IIpakTnueckass pabdora Ne 8. Pemenwe SKcrepUMEHTANbHBIX 33Jady IO  TEMe!
«Kucnopoaconepxaiuye opraHMuecKUe BEIECTBAY.

O 0O ~NO N B W

KonrpoabHasi pagora Ne3 o reme «Kucnopocoaepskaiiiue OpraHiuecKie BemecTBay.

Tema 5. A3oT- u cepocoaep:xaume coeqnHerus (8 u.)
Humpocoeounenus. DNEKTpPOHHOE CTpOEHHE HUTpOrpynmbl. llomydyeHne HHUTPOCOEAWHEHUI.
B3psiBuartslie BeniecTna.

Amunvi. I3omepus amuHOB. [lepBuuHbIe, BTOpPUYHBIE U TPETUYHbIE aMUHBI. PU3NYECKUE CBOWCTBA
IIPOCTEHIINX AaMHMHOB. AMMHBI Kak opraHudeckue ocHoBaHusd. ConM  ajaKniaaMMOHUS.
ANKWINpOBaHME M aUWIMPOBaHUE AaMMHOB. Peaknum aMMHOB € a30TUCTOM KHCIOTOM.
ApoMarndeckue amMuHbl. AHWIMH. B3auMMHOE BIMSHHE TpyNI aTOMOB B MOJIEKYJE AHMJIMHA.
XUMHYECKHE CBOMCTBA aHWJIMHA (OCHOBHBIE CBOWCTBA, PEAKI[MU 3aMEIICHHS B apOMaTHYECKOE
AP0, OKUCICHHWEe, anuiupoBaHue). Jluasocoenuuenusi. [lonydeHne aMHHOB M3 CHHPTOB U
HuTpocoenuHenuil. Ilpumenenue anununa. Cepoopranuueckue coeauHenus. [IpeacraBnenue o
CepOOPraHUYECKHX COeAUMHEHUsX. OCOOEHHOCTH UX CTPOGHHS U CBOWCTB. 3HAueHUE
CEPOOPraHNYECKUX COETMHEHHUI.

I'emepoyukner. @ypaH ¥ MUPPOI KaK MPEICTABUTENN MATUWICHHBIX T€TEPOLUKIIOB. DIEKTPOHHOE
CTpOEHHE MOJIEKYJBl nuppoia. KucimorHele cBoiicTBa muppona. [IupuanH kak npencTaBUTEND
IMECTUYJICHHBIX TCTCPOIMKIIOB. aﬂeKTpOHHoe CTPOCHUC MOJICKYJIBI TMUpPUAWHA. OcHOBHEBIE
CBOWCTBa NHPUAMHA, DPEAKLUMU 3aMeIIeHus ¢ apomaTuueckum sapom. IlpencraBnenue o006
HMHUA30JI€, TMPUIUHEC, MYPHUHE, TYPHUHOBBLIX U MUPUMHUIUHOBBIX OCHOBAHUAX.

JdemMoHcTpanuu.
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1. OcHoBHEBIE CBOMCTBA aMHHOB.

2. KauecTBeHHbIE PEAKIIMY HA AaHWJIHH.

3. AHWJIMHOBBIE KPACUTEIH.

4. O0Opa3ipl reTePOIUKINIYESCKIX COSTUHEHUH.
JlabopaTopHble onbIThl. KauecTBEHHbIE peaKIMK HA aHUJIMH.

IIpakTnyeckas padora Ne9. Pemenue 3kcnepuMeHTAIBHBIX 3a/1ad 10 TEME «A30TCOEpKaIUe
OpPraHUYECKUE BEIIECTBAY.

Tema 6. Buonoruueckn akruHble BemecTna (10 4.)
JKupbi Kak cIoXHBIE PUPHI TIUIEPUHA M BBICHIMX KapOOHOBBIX KHCIOT. OMBUICHHE KHPOB.
I'uaporeHu3anus >kupoB. MbliIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT.

Veneeoovi. Mono- u nucaxapuzbl. DyHKIMHM YyriaeBoaoB. buonoruueckas posb YriieBOJOB.
I'moko3za — Qusnueckue cBOiCTBa, JMHEHHAs W NHMKINYEecKas (OpPMBL. Peakiuu TIIFOKO3bI
(OKHCIIeHHE Aa30THOM KHCIOTOM, BOCCTAaHOBIIGHHME B IIECTHATOMHBIM CHOUPT), KaueCTBEHHBIC
peakuuu Ha TIIOKO3y. bpokeHue rioko3bl. DpykTo3a Kak HM30MEp TJOK03bl. Pubo3a u
ne3okcupubosa. [lousTue o rmuko3ugax.

Jucaxapuowi. Caxapo3a Kak MpeacTaBUTEIb HEBOCCTAHABIMBAIOIIUX JAHMcaxapuaoB. ManbTo3a u
JaKkTo3a, nemiooduosa. ['maponus aucaxapuaos. [lomyuenue caxapa U3 caxapHOUW CBEKJIBI.

Tonucaxapuowr Kpaxmail, rimkoreH, neiitonosa. KauectseHHas peakuus Ha kpaxmai. I'uaponus
MOJIMCAaXapu/IOB.

Hyxneunosvie kuciomoei. Hykneosunsl. Hykneornael. HykienHOBBIE KUCIIOTBI KaK IPUPOIHBIE
nosiuMepsl. Ctpoenue JJHK n PHK. I'iaponu3 Hyk/I€HHOBBIX KUCIIOT.

Amunokuciomer ¥Kak amQpoTepHBIE COeAMHEHMsA. Peaknuu ¢ KHUCIOTaMHM ¥ OCHOBaHHSIMU.
Oo6pasoBanue cnoxHbIX 3¢upos. [lentuapl. Ilentuanas cBs3b. AMHIHBIN XapakTep MENTHIHON
cBsi3u. ['uaponus nenTuios.

benxu. TlepBuuHasi, BTOpUYHAsT U TPETHYHAS CTPYKTyphbl OenkoB. KadecTBeHHBIE peakiuu Ha
OeNKH.

JdemoHcTpanmu.

1. PacTBOpUMOCTB yTiI€BOJOB B BOJIE U ATAHOJIE.

2. KadyecTBeHHBIE peaKIluu Ha TIIOKO3Y.

3. O6pa3ibl aMUHOKHCIIOT.

JlaGopaTopHbIe ONBITHI.

11. CpoiicTBa ritoko3sl. KauecTBeHHas peakius Ha roko3y. OnpezeneHue kpaxmaia B IPoIyKTax
MIUTaHUS.

12. [IBeTHBIC peakiuu OEJIKOB.
IIpakTnuyeckass padora Ne 10. IIpuroroBneHue pacTBOpPOB OEIKOB M H3y4YE€HHE UX CBOWCTB.
IIpakTnueckas paGora Ne 11. Pemenue sKkcnepUMEHTalbHBIX 3aad Ha HWACHTU(UKAINIO
OpPraHUYECKUX COEAMHEHUN

Kourpoabnas padora Ne 5 mo Temam «A3oTcoaepkamye W OHOJOTHMYECKH AaKTHBHBIC
OpPraHUYECKUE BEIIECTBAY.

Tema 7. CuHTeTHYeCKHEe BHICOKOMOJIEKYJ/ISIPHbIE coequHenus (4 4.)
[TonsiTHe 0 BEICOKOMOJIEKYIISIPHBIX BemlecTBax. [lonmumepusanus 1 moaMKOHIeH Al KaK METO/IbI
CO3/1aHHUS MTOJINMEPOB. DIIACTOMEPBI.
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IIpuponnbiii u  cuHTeTHueckuid kayuyk. Conomumepusauus. COBpEMEHHBIE IUIACTUKH
(mosmaTUIIEH, IIOJIMITPOTINJICH, MIOJINCTUPOIL, MOJIMBUHUIXJIOPH, ¢Topormuact,
MOJUATUIICHTEpeTANIAT, aKPHII- OyTaAMeH- CTUPOJIbHBIN TUIACTHK, TOJUKAPOOHATHI).

[IpupoaHbie 1 CHHTETHYECKHE BOJIOKHA (0030D).

HemoncTpanuu. 1. OOpasupl 1mactukoB. 2. Kommekmus BosokoH. 3. IlomukoHaeHcanus
STHJICHIJIUKOJIS € Tepe(TaIeBON KUCIOTOM.

JlaGoparopHuble onbIThbl. 13. OTHOILIEHHWE CUHTETUYECKHMX BOJOKOH K pacTBOpaM KHCIOT M
LIEJI0YEN.

IpakTnyeckas padora Ne 10. PacniozHaBaHu€e TIaCTUKOB.

IIpakTnyeckas padora Ne 11. Pacnio3HaBaHu€e BOJIOKOH.

Conep:xanue pa3iesoB U TeM ydeOHoro npeamera " Xumus'"
11 knacc (3 4 B Hexedto, Beero 102 u.)

Tema 1. Hemertasibl.

Knaccugpuxayus neopeanuueckux eeujecms. IIeMEHTbl METAUIbl U1 HEMETAJUIBl U UX HOJOXKEHUE B
[Iepnonnueckoii cucreme.

Booopoo.  llomyuenue, ¢u3uMueckue M XUMHUYECKHE CBOWCTBA (peakUMH € MeTaljlaMu |
HeMeTaJlJIJaMH, BOCCTAaHOBJIEHUE OKCUJIOB U cosielt). [ uapupl. ToranBHBIE 3J1IEMEHTHI.

T'anocenvr.  OOmas xapakTepuUCTHKa NOATpyHmbl. DU3MUECKUE CBONCTBA IPOCTBIX BEILECTB.
3aKOHOMEPHOCTH W3MEHEHHUS OKMCIUTEIBHONM AaKTMBHOCTU TaJOT€HOB B COOTBETCTBHH C MX
MIOJIOKEHHEM B nepuoauyeckoil Tabmune. I[lopsiiok BbITECHEHUS TajOre€HOB U3 PAaCTBOPOB
rajoreHu1oB. OcoOeHHOCTH XHMMUH (Topa. XJIOp — TMOJYyYE€HHE B IPOMBIIUIEHHOCTH U
7a00paTopuy, peakluu C MeTaUlaMH M HeMeTaulaMH. B3ammopelcTBue xyiopa C BOJOH H
pactBopamu 1ienoyeil. Kucnopouslie coeuHeHus Xaopa. ' MIoXIopuThl, XJIopaT U HepXJIopaThl Kak
tunuuHble okucautenn. OcoOeHHOCTH XxuMHM Opoma M iona. KadecTBeHHas peakuusi Ha Mo,
l'anozen06000poovr — 1moilyueHe, KUCIOTHBIE M BOCCTAHOBUTEbHBIE cBOMCTBA. CossiHast KMCI0Ta
u ee conu. KauecTBeHHbIE peaKkIMK Ha TaJlOT€HU/] - HOHBI.

Onemenmuvl noodepynnel kuciopooa. OOIas XapaKTEPUCTHKA MOATpyNIbl. OU3NUECKUe CBOWCTBA
npocThIX BemecTB. O30H Kak aioTponHas Moauukaus kuciaopoaa. [lomyyenue o3ona. O30H kak
okucautenb. [lo3uTuBHAsE U HeraTuBHAasl POJib O30HA B OKpy»Karouleil cpene. CpaBHEHUE CBOMCTB
030Ha M Kuciopoga. Boma m mepokcua BoJopona Kak BOJOPOJHBIE COEAMHEHHs KHUCIOpoAa —
cpaBHeHHE cBOMCTB. Ilepokcua BOJOpoJa KaK OKHCIUTENb WU BOCCTaHOBUTENb. llepokcumabl
METAJIJIOB.

Cepa u eé coedunenus. Amnotponusi cepbl. DuU3MUECKHME M XUMHUYECKHUE CBOMICTBa Cepbl
(B3auMOJZIEHCTBHE C MeETallaMHu, KHUCJIOPOJIOM, BOJOPOJIOM, PacTBOpPaMHU IIEJIOYEH, KHCIOTAMHU-
okucaurensiMi). CepoBOIOpoJl — TOJY4YEHHE, KHCIOTHbIE U BOCCTAHOBUTEJIbHBIE CBOWCTBA.
Cynbounpl. CepHHUCTBIM ra3 Kak KHCIOTHBIH OKcHJ. OKHCIUTEIbHBIE M BOCCTaHOBHUTEJIbHBIE
CBOMCTBa cepHucTOro rasza. [lonydyeHue cepHUCTOro rasa B MPOMBIIUIEHHOCTH U J1JAOOpaTOpHH.
Cepnucras kucnora u ee conu. Cepuelil anruapug. CepHast kuciaora. CBONHCTBa KOHLIEHTPUPOBAaHHOMN
1 pa30aBiIeHHON cepHOW KUCIOTHI. JelicTBHE KOHILIEHTPHUPOBAHHOW CEpHOM KHUCIOTHI Ha caxap,
METaJUIbl, HEMETaJlIbl, CyIbpubl. Tepmuueckas yCTOHUMBOCTD CyabdaToB. KauecTBeHHAs peakuus
Ha CEPHYIO KUCJIOTY U €€ CoJiu. TruocepHast KHCI0Ta U THOCYIb(haTHI.

Azom u ezo coedunenus. DIeMEHTbl NOATpyHmbl azoTa. OOIIas XapaKTEpUCTHKA MOATPYIIIHI.

dusndeckue CBOMCTBA NMPOCTHIX BelecTB. CTpoeHne MoseKyibl a30Ta. PU3N4YecKue 1 XUMUYECKUE

cBoiicTBa azora. [lonyueHnue a3ora B MpOMBIIIIEHHOCTH U 1abopaTopuu. Hurpuasl. AMmuak — ero

nojiydeHue, (u3ndeckue M XUMHUYecKue cBoiicTBa. OCHOBHBIE CBOMCTBAa BOIHBIX PacTBOPOB

ammuaka. Conu ammoHus. IloBeneHwe cosieli aMMOHHUS TIpU  HarpeBaHuM. AMMMaK Kak
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BOCCTaHOBUTENb. [[puMeHenne ammuaka. OKcHIbI a30Ta, UX MoIy4eHue U cBoicta. Oxcun azora(l).
Oxwucnenne okcuaa azora(ll) kucnopomom. Iumepusamus okcuna azora(lV). A3oTtucras Kuciora u
ee coiu. HUTPUTBI Kak OKUCIUTENH M BOCCTAHOBUTENH. A30THAas KUCIOTa — (U3HYECKHE U
XMMHYECKHE CBOIcTBa, noiydeHue. OTHOIIEHUE a30THOW KMCIOTHl K MeTaylaM M HeMeTaJlIaM.
3aBUCUMOCTh MpPOAYKTAa BOCCTAHOBJICHHUS Aa30THOW KHCJIOTBI OT AaKTUBHOCTH MeTaula u
KOHIIEHTPALUU KUCIOThL. TepMuueckass ycTOWYMBOCTh HUTPATOB.

Docghop u eco coeounenus Annorponus dochopa. Xumuueckue coiictBa dochopa (peakuuu ¢
KHCIIOPOJIOM, TaJlOTeHAMH, METaJJIaMH, CJIOKHBIMU BEIIECTBAMU-OKUCIUTEISIMH, IIETI0YaMH).
[Tonyuyenue u npumenenue dochopa. Pochopubiit anruapua. Oprodocdopuas u meradocdopHas
KHCIOTHI M ux conu. KadectBenHass peakius Ha optodocdarel. Pazmoxenue oprodocdopHoii
kuciotel. [Iupodochopnas kucimora u nmupodocdarel. Dochuasl. Pochun. Xmopuasl docdopa.
Oxcun dpochopa(lll), dochopucras kuciaora u ee coiu.

Venepoo. Anmnorponus yriepona. CpaBHEHHE CTPOSHUS U CBOUCTB rpadura u anmasa. OyinepeH kak
HOBas MoJIeKyJsipHast popma yriepoza. ['paden kak MoHocoM rpaduTa. YriepoIHble HAHOTPYOKH.
VYrosb. AKTUBUPOBAHHBIN yroib. AncopOuus. Xummdeckue cBorctBa yrist. Kapounsl. ['maponus
KapOuaa kanblus ¥ KapOuaa amoMmuHug. KapOuabl mepexoAHbIX METaIOB KaK CBEPXIPOUYHBIE
Marepuaibl. Okcunbl yriaepoaa. Odpa3oBaHue yrapHOro rasa npH HETOJHOM CTOPAHHUH YIJIsl. YTOJIb
W yrapHblii ra3 Kak BOCCTaHOBUTENH. Peakius yrapHoro raza ¢ pacmiaBamu menoudeir. CHUHTE3
(dhopMHAaTOB M OKCanaToB. YTJICKUCIBIN Ta3. YToJdbHAsS KUCIOTa U ee conr. [loBeneHne cpeqHux u
KHCITBIX KapOOHATOB MPH HarPEBAHUU.

Kpemnuii. CBolicTBa pocToro BeuiecTBa. Peakiiuu ¢ Xja0poM, KUCIOPOI0M, paCTBOPAMHU LIET0YEH.
Oxcua KpeMHHS B IpHUpoJie U TexHHUKe. KpeMHueBble KUCIOThl U UX CONHU. [ MApONIN3 CUIUKATOB.
CunaH — BOJOPOJIHOE COEIMHEHUE KPEMHHSL.

b o p. Okcun 60opa. bopHas kucnora u ee conu. bypa.

JdemoHcTpanmu.

1. T'openue Bonopona. 2. Ilonydenue xsopa (onbIT B mpodupke). 3. OnbITel ¢ GpOMHOM BOAOH. 4.
OxucauTenbHble CBOMCTBA PacTBOpa runoxjaoputa Hatpus. 5. [lnaBnenue cepel. 6. 'opeHue cepsl B
kuciopone. 7. BzaummoneiictBue xeneza ¢ cepo. 8. I'openuwe cepoBomopona. 9. OcaxneHue
cynbdumos. 10. CBoiicTBa ceparctoro rasza. 11. JleiicTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI Ha
Menpb U caxaposy. 12. PactBopenue ammuaka B Bojie. 13. OcHOBHBIE CBOMCTBA pacTBOpa aMMHaKa.
14. Karanutnaeckoe okucienue ammuaka. 15. [lomyuenue okcuma azota(ll) u ero oxucieHue Ha
Bo3ayxe. 16. JlelicTBue a30THOM KHCIOThI Ha Mmenb. 17. T'openue docdopa B kucimopone. 18.
[IpeBpamenue kpacHoro ¢ocdopa B Oenblii U ero cBeueHue B TeMHOTe. 19. BzammoneiictBue
¢dochopuoro anruapuna c Bogou. 20. O6pasusl rpadura, anMasa, kpemHus. 21. I'opeHue yrapHoro
raza. 22. TymeHue miaMeHu yriekuciabsiM razoM. 23. Paznoxkenue mpamopa.

JlaGopaTopHbIe ONBITHI.

1. ITosryyeHue xyopa U U3y4eHUE €ro CBOWCTB.
2. O3HaKOMIIEHUE CO CBOMCTBAMHU XJIOPCOAEPKAIIUX OTOSTUBATENCH.
KadecTtBeHHas peakiius Ha TajlOT€HHU]] - HOHBI.

3. CoiicTBa 6poma, fiona u ux coneil. Paznoxenne nepokcuia BOAOPOaa.
OKuCIIeHne NOIU]T ~-MOHOB MEPOKCUIOM BOJOPO/Ia B KUCIION Cpeie.

. I3ydeHune CBOMCTB CEpHOM KHUCIIOTBI U €€ COJIEH.

. I3y4yeHue CBOMCTB BOJIHOTO pacTBOpa aMMHUAKA.

. CoiictBa coneit ammonus. KauectBennast peakius Ha ¢ocdar-uoH.

. KauectBennas peaknust Ha kapOboHaT-uoH. Pa3noxkeHue rugpokapOoHaTa HATPHUS.

. UcnibiTanue pacTBOpa CUIIMKAaTa HATPUS UHIUKATOPOM.
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9. O3HakoMJIeHHE C 00pa3aMH MIPUPOTHBIX CHIINKATOB.

IIpakTnyeckas padora Nel. [Tonyuenne Bogoposa.

IIpakTnueckas padora Ne 2. [TonydyeHue XJI0poBOAOPOA U COJITHON KUCIIOTHI.
IMpakTnyeckas padora Ne 3. [losryyeHue aMmmMuaka v U3y4eHHUE €ro CBOMCTB.

IIpakTnyeckas padora Ned. [lonyyeHue yriaekuciaoro rasa.

IIpakTnyeckas padora Ne 5. BeinosHeHre SKCIIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «HemeTamiby.

KonTpoabsHnast padora Nel o teme «HemeTramibi.
Tema 2. O01ue cBOIiCTBA METAJLJIOB.

Obwuii 0630p s1emenmos - memannog. CBONCTBA MPOCTHIX BEIIECTB-METALIOB. MeTaNTHYECKUE
Kpuctaymnueckue peretku. CriaBel. XapakTepucTUKa Hanboyiee M3BECTHBIX CIIaBoB. [lomydeHue
Y IPUMEHEHNE METaJIIOB.

Tema 3. MeTaslJibl IJIAaBHBIX NOATPYMIL.

L]enounvie memannvi— o0OLIas XapaKTEPUCTUKA MOATPYIIBI, XapaKTEepPHbIE PEaKIUU HATPHUS U
kanusi. CBOMCTBA IIEIOYHBIX MeTasuioB. [lomydyenue menounsix MetawioB. Coma u enKuit
HaTp — BaKHEHIIUE COCIMHEHUS HATPUA.

Bepunnuii, macnuii, wenounozemenvrvle memaiivl. Marouii ¥ KaJblUi, KX 0OIIasl XapaKTEPUCTHKA
Ha OCHOBe nosiokeHust B Ilepumonnueckoint cucreme snemeHToB . M. MenaeneeBa u cTpoeHuUs
atoMoB. [lonyuenue, Qunyeckue U XUMUYECKUE CBOMCTBA, IPUMEHEHHE MArHus, KalblMs U UX
coenuHeHU. AMPOTEPHOCTh OKCHJIa U TUApPOKcHaa Oepuiuins. JKecTKOCTh BOJBI UM CIOCOOBI €€
ycTpaneHus. OKpacka IJIaMEHU COJIAIMU IIEJOYHBIX U I1E€JI0YHO3EMENIbHBIX METAJIJIOB.

Antomunuii. PacipocTpaHeHHOCTb B NMPHUPoJIe, GU3NUECKHUE U XUMUYECKUE CBOMCTBA (OTHOLICHHUE K
KHCJIOPOY, TaJIOTeHaM, pacTBOpPaM KHCIIOT U IIEIOYeH, amroMoTepMusi). AM(OTEpHOCTh OKCUIA U
runpokcuna amomuaus. Comu amromunus. [lonHoe pasznokeHue BOJIOM COJIEH aATIOMHHHS CO
cl1a0LIMHA JABYXOCHOBHBIMU KHCJIOTaMH. AroMHUHATEI B TBEPAOM BUJC U B PaCTBOPEC. HpI/IMeHeHI/Ie
amoMuHMsl. COeMHEHNSI aIFOMUHUS B HU3LINX CTETIEHSIX OKUCIICHUS.

Onoso u ceuney. duznyeckre U XUMUYECKHE CBOMCTBA (PEaKUMU C KUCIOPOJIOM, KHCIOTaMH),
npumenenue. Conu onosa(ll) u ceunna(ll). CBUHIIOBBIN aKKYMYJIATOP.

Tema 4. MeTta/11bl 1000YHBIX MOATPYIIL.

Memannvi nobounsix nooepynn. OCOOEHHOCTH CTPOCHUSI ATOMOB TIEPEXOTHBIX METAJIIOB.

Xpom. ®usnyeckue CBOMCTBA, XMMUYECKHE CBOWCTBA (OTHOIIEHHE K BOASHOMY Hapy, KUCIOPOAY,
XJIOpPY, pacTBOpaM KUCIIOT). VI3MeHeHHe OKHCIUTEIhHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX
CBOWCTB OKCH/IOB M THUIPOKCHJIOB XpOMa C POCTOM CTEMEHU OKHCIeHHA. AM(pOTEpHBIE CBOMCTBA
okcuaa u ruapokcuaa xpoma(Ill). Oxucnenue coneit xpoma(Ill) B xpomaTsl. B3aumuble nepexoabt
XpOMAaTOB U AUXPOMATOB. XpOMAThI U AUXPOMAThI KAK OKUCIUTEIH.

Mapeaney — dusnveckrie 1 XUMUUYECKHE CBOWCTBA (OTHOIIEHUE K KUCIOPOIY, XJIOPY, pacTBOpaM
kuciot). Oxcua Mapranna(lV) kak okumcnutens W katanms3aTop. llepmaHraHat kamusi Kak
OKHUCIUTENb. MaHraHat Kajius U €ro CBOMCTBA.

Kenezo. Haxoxnenue B mpupoje. 3HaueHUE dkKeie3a I opraHu3ma uyenoBeka. duznueckue
cBoiicTBa xene3a. CIutaBbl JxKene3a ¢ yriiepoaoM. XUMHUUECKHE CBOMCTBA JKeJe3a (B3auMOICHCTBHE C
KHCJIOPOJIOM, XJIOPOM, CEpOM, yriieM, KUCJIOTaMH, pacTBopaMu cojei). CpaBHEHUE KHUCIOTHO-
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OCHOBHBIX W OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX CBOUCTB Tuapokcuaa sxenesa(ll) m rumpokcuma
xene3a(lll). Comnu xenesa(Il) u xenesa(Ill). Metoasr nepeBosa comneii xenesa(ll) B

conu >kene3a(lll) u obparno. OkucnurenbHble cBoMcTBa coequuenuit sxeneza(lll) B peakumsx c
BOCCTaHOBUTEISIMH (MOAUOM, Meb0). [{nanuaHbpie KOMIUIEKCH kene3a. KauecTBeHHbIE peakiuu
Ha nonsl xxene3a(ll) u (II).

Meos. Haxoxnenue B mnpupoje. dusnyueckne um XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHUE C
KHCJIOPOJIOM, XJIOpOM, cepoi, kuciortamu-okuciautensimu). Comu meau(Il). Memnbriii Kymopoc.
Ammuakatrel meau(l) u memu(Il). Ilonmyuenume okcupa meau(l) BoccTaHOBIEHHEM THUIIPOKCHIA
meau (1) rmroko30i.

Cepebpo. Ousznueckue U XUMHUECKHE CBOMCTBA (B3aMMOJICHCTBHUE C CEPOM, XJIOPOM, KHUCIOTAMH-
okuciurensiMu). OcaxxaeHne okcuaa cepedpa npu IeHCTBUY IIEJI0YN Ha COM cepedpa. AMMHUAKAThI
cepebpa kak okucnutenu. KayecTBeHHas peakius Ha HOHBI cepelpa.

3onomo. dusndeckue U XUMHYECKUE CBOMCTBA (B3aUMOJCHCTBUE C XJIOPOM, «IIAPCKOW BOJKOMY.
CriocoObl BbIIETIEHUS 30JI0Ta U3 30JJ0TOHOCHOMN MOPO/IBL.

Lunx. ®usndeckre 1 XUMUYECKUE CBOICTBA (B3aUMOIEHCTBUE € FAJIOT€HAMHU, KHCIIOPOIOM, CEpPOii,
pacTBOpaMu KUCJIOT U 1iesioueil). AMPOTEpHOCTh OKCHJA U THJIPOKCUAA [IMHKA.

Pmymb. Hpe,I[CTaBJ'IeHI/Ie 0 CBOMCTBax PTYTU U €€ COCAUHCHUAX.

JdeMoHcTpanum.
1. Konnekuusi MeTalios.
2. Konnekuusi MUHEPAJIOB U PYA.
3. Konnexkuust « ATFOMUHHIN.
4. Konnekius «Kene3o u ero CrijiaBbh»
5. BzaumopencTeue HaTpus ¢ BOJOM.
6. OkpammBaHue MIAMEHH COJISIMU MIEIOYHBIX U MIET0YHO3EMENbHBIX METAIIIOB.
7. B3auMoAeicTBUE KAJIbIUSA C BOJIOM.
8. IlnaBneHue amOMHUHHUS.
9. BzaumopeiicTBre aTtOMUHUS CO MIETOYBIO.
10. BzaumosaelicTBre Xpoma ¢ CONSTHOM KUCIIOTON 6€3 T0CTyma Bo3ayXa.
11. Ocaxnenne ruapoxcuaa xpoma(lll) u okucnenue ero nepokCUA0M BOIOPOAA.
12. B3auMHBbIe nepexo/ibl XpOMaTOB U TUXPOMATOB.
13. Paznoxenue auxpomaTa aMMOHHS.
14. AmomoTrepmusi.
15. Ocaxnenne runpokcuna sxeneza(lll) u okucnenue ero Ha Bo3ayxe.
16. Beiienenue cepeOpa 13 ero conet AeCTBUEM MEH.

JlabopaTopHbIe ONBITHI.
10. OkpamuBanue MmiIaMeHu COSAMHEHUSIMHU MIETOYHBIX METAJUIOB.
11. O3HakomieHre C MUHEpPaJaMU U BaKHEUIIMMU COSAMHEHUSMHU IEIOYHBIX METAJUIOB.
12. CBo¥icTBa coeqMHEHNH MISIIOYHBIX METAJIJIOB.

13. OkpainBanue MmiaMeHH COSIMU IIEIOYHO3EMENBHBIX METAJIIOB.
14. CBoiicTBa MarHvs M €ro COeTHHESHUN.

15. CBoiicTBa coeqUHEHUIN KaIbIH.

16.2KecTKOCTH BOJIBL.

17. B3anmoaelcTBHE aIlOMUHUS C KHCIOTaMH U IEJI0YaMH.

18. AMdoTepHbIe CBOWCTBA THIPOKCHIA ATTFOMUHUS.

19. CsoiicTBa 0J10Ba, CBUHIIA M UX COCIUHECHUI.
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20. CpoiicTBa cozieil xpoma.

21. CpoiicTBa MapraHiia ¥ €ro COeJMHCHUH.

22. I3yuyeHue MUHEPAJIOB XKee3a.

23. CgoiicTBa xene3a. KauecTBeHHbIE peakiiuu Ha HOHBI Xkene3a. [lonmyuenue okcuaa meau(l).
24. CBoiicTBa MeIH, €€ CINIaBOB M COEIMHEHHUIA.

25. CBolicTBa IIMHKA U €r0 COEIUHEHUI.

IpakTuyeckasi padora Ne6. [TonyueHue roppkoi coyii (CEMUBOIHOTO CyJib(aTa MarHusl).
IIpakTnyeckas padora Ne 7. [lonyueHne anroMOKaJINEBbIX KBACIIOB.

IpakTnyeckas padora Ne8. BeinoHeHHE YKCIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «MeTasuibl ri1laBHbIX
MOATPYIII.

IMpakTnyeckas padora Ne9. [Tonyuenune MmegHOTO Kymnopoca.

IpakTuyeckas padora Nel(. [Tonyuenue xene3HOro Kyrnopoca.

IIpakTnyeckass padora Ne 11. BrinosiHeHHE SKCIEPUMEHTAIBHBIX 3a/1ad Mo Teme «MeTraisl
MOOOYHBIX MOATPYIII».

KonTpoabsHnas padora Ne 2 o teMe «MeTaibiy.

Tema 5. Ctpoenue BemecTna ()

Cmpoenue amoma. Hyxknunsl. 3otonsl. Tumnel pagnoakTUBHOrO pacnaja. TepMosaepHblil CUHTES.
[TonydyeHune HOBBIX 3JeMEHTOB. fnepHbie peakuuu. CTpOeHHE AIEKTPOHHBIX 000JIOUYEK aTOMOB.
[Ipencrasnenue o kBaHTOBOW MexaHuke. KBaHToBbie uncna. ATomHbeie opOuTanu. Paguyc atoma.
DIEKTPOOTPULIATEIEHOCTD.

Xumuueckasn cesa3v. Bunpl xumuueckoil cBsizu. KoBasieHTHast CBsI3b U €€ XapaKTEpUCTHKH (JUIMHA
CBSI3H, MOJIAPHOCTD, MOJSPU3YEMOCTb, KpaTHOCTh CBsA3H). MloHHas cBsA3b. MeTannuueckast CBS3b.

Cmpoenue meepovix men. Kpucrammudeckue u aMmopgHbie Tena. THIBI KPUCTAUTUIECKUX PEHIETOK
METaJIJIOB U MOHHBIX COEAMHEHUN. MeKMOIEeKYIsIpHbIE B3auMoieicTBUsA. BomopoaHast cBs3b.
Jemoncrpanuun. 1. Kpucramimyeckue pemerku. 2. Moaenu MoJeKkyil.

Tema 6. TeopeTnyeckoe onucanne XUMHYECKUX PeaKIHii.

Tennosoii 3¢ghghexm xumuueckoti peakyuu. IHTOTEPMUUECKUE U IK30TEPMHUUECKUE PEAKIIUU. 3aKOH
I'ecca. Teruiora oOpa3oBaHusi BemecTBa. DHeprus cBs3u. Ilonatue o0 sHTanenuu. IlonsTHe 06
sHTponuu. Bropoii 3akoH TepMoauHaMuKH. DHeprus ['mdb0ca u KpUTEpUH CaMONpPOU3BOJIILHOCTH
XUMHUYECKOHN PEaKIIHH.

Ckopocmb  Xumuueckol peakyuu U €€ 3aBUCUMOCTb OT MPHUPOJABI PEArupyrOIINX BELIECTB,
KOHLIEHTPALlMM PEAareHTOB, TEMIEPATYpbl, HAIWYMs KaTaJn3aTropa, IUIONIAANd IOBEPXHOCTU
pearupyromux BemecTs. 3aKoH AencTByromux Macc. [lpasuno Bant -I'odda. [Tonstue 06 sneprun
aKTHBAallUM U 00 3HepreTndeckoM mpoduie peakiuuu. ['OMOreHHbBI M TreTeporeHHBIH KaTaius.
[Ipumepsl KaTaJIUTUYECKUX IPOLIECCOB B TEXHUKE M B JKMBBIX OpraHun3max. @epMeHThl Kak
OMOoJIOrNYeCKHEe KaTalu3aTopbI.

Obpamumsie xumudeckue peakyuu. Xumudeckoe papHoBecue. [Ipunuun Jle [latense. Koncranra
paBHOBecusl. PaBHoBecue B pactBopax. Koncrantel aucconmanuu. Pacyer pH pacTBOpoB CHIIBHBIX
KHUCIIOT U 1ienouel. /lpouzeedenue pacmeopumocmu.

Pao  axmusnocmu memannos. lloHATHE O CTaHJAPTHOM DJEKTPOJHOM MOTEHIMAJIE U
ANEKTPOABIIKYILEH CUJIE peaklMU. XHUMUYECKHE HCTOYHHKU TOKA: TaJIbBAaHUYECKUE DIIEMEHTHI,
aKKyMYJIAITOpPbl ¥ TOIUIMBHBIE DJEMEHTHI. OJEKTPOJIM3 pACIIaBOB U BOAHBIX PacTBOPOB
ANEKTPOJIUTOB. 3AKOHbI INEKMPOAU3A.

JdemMoHcTpanuu.

1. DK30TepMUYECKHE u SHAOTEPMUYECKUE XUMHUYECKHE peakuuu.
2. Temnnosble sBIEHUS NPU PACTBOPEHUU CEPHOM KHUCIOTBI W aMMHUA4YHOW CEJUTPHI.
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3. 3aBUCUMOCTbh CKOPOCTH p€akLUU OT MPUPOABI BEIIECTB HAa IPUMEPE B3aUMOACHCTBHSI paCTBOPOB
Pa3IMYHBIX KUCIOT OJIMHAKOBOM KOHIIEHTPAIMH C OJIMHAKOBBIMH KycOUKaMu (IpaHyjaMH) IIUHKA U
OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAILIOB (MarHus, IIMHKA, )KeJe3a) C PACTBOPOM COJISTHOM KUCIIOTHI.
4. B3aumopeicTBie pacTBOPOB CEPHOM KUCIOTHI C PacTBOpaMH THOCYJb(ara HATpus pazTuYHON
KOHLEHTpaLuu u TEMIIEPATYPHI.

5. PaznosxeHue nepokcuaa BOAOpoAa ¢ MOMOIIbI0 HEOPraHUYECKUX KaTaau3aTOPOB U MPHUPOIHBIX
00BEKTOB, COJICPIKAIINX KaTanasy.

JlabopaTopHble onbIThl. DakTOPHI, BIUSIONIUE HA B3aUMOJICHCTBUE METaJlJIa C pACTBOPAMU KHUCIIOT.

CMmenieHre XuMHUYECKOTO PaBHOBECHS IIPU YBEJIMUEHUHN KOHLIEHTPALMU PEAreHTOB U IPOAYKTOB.26.
KaranuTtnueckoe pasnoxkeHue nepokcua Boopoa
IIpakTnueckas padora Nel2. CkopocTb XUMUYECKON PEAKIIUH.

IMpakTnyeckas padora Nel3. XumMuueckoe paBHOBECHE.

KonTpoabHas padora Ne3. TeopeTnyecknue OCHOBBI XUMUU.
Tema 7. XumMHYecKasi TEXHOJIOTHSI.

OcHosHbie npuHyunvl xXumuyeckou mexuonocuu. [Ipou3BOJCTBO CEpHON KHUCIOThl KOHTAKTHBIM
criocobom. Xumusm nporecca. CeIpbe IS IPOU3BOICTBA CEPHON KUCIOTHL. TEeXHOIOTHYECKas cxema
npoiiecca, npoimeccsl u amnmapatel. [Ipon3BoacTBo amMmmaka. XumusMm npouecca. OmnpezaeneHue
ONTUMAJIBHBIX YCJIOBUU TNPOBEICHUS peakuuu. [IpUHIUI IUPKYIAIMH U €ro peaju3anus B
TEXHOJIOTUYECKON CXeMe.

Memannypeus. Yepnast meramnyprusi. JloMmeHHbII npouecc (Cbpbe, YCTPOWCTBO TOMEHHOMW TMeuH,
XUMU3M nporiecca). [Ipon3BoACcTBO cTajiv B KUCIOPOIHOM KOHBEPTEPE U B AJIEKTPOIIEUaX.

Opeanuueckuii cunmes. CUHTE3bI HA OCHOBE CHHTE3-Ta3a. [[pon3BoACTBO MeTaHOMA.
Dkojorus 1 npobiaemMa OXpaHbl OKPYXKAIOMICH CpeIbl. 3eeHas XUMHUSL.
Jemonctpanumu. 1. Cpipbe 1715 IPOU3BOCTBA CEPHON KUCIIOTBHI.

2. Monenb KUMSIIETO CIOS.

3.Kene3nas pyna.

4. O6pa31bl CIUIaBOB XKele3a.

Tema 8. XuMus B IOBCEIHEBHOM KMU3HM.

Xumus muuy. JKupel, Oeiku, yrieBoabl, BUTaMHUHBI. [luineBble 100aBKM, UX KilaccU(UKaIUS.
3amnpelieHHbIe U pa3pelleHHbIe MUIIEBbIe 100aBKU. JIekapcTBeHHbIE cpecTBa. Kpacku 1 MUTMEHTHI.
IIpuHIUIIBI OKpAIIMBAHUA TKAHEH.

Tema 9. Xumus Ha cayxde o0uiecTBa.

Xumus B crpoutenscTBe. Llement, 6etoH. Ctekino u kepamuka. TpaauliMOHHBIE M COBPEMEHHBIE
Kepamuueckue Mmarepuanbl. CpepxmpoBondias kepamuka. boitoBas xumwus. OtOenuBatoiiye
cpenctBa. XUMUs B CEIbCKOM X03siicTBe. HCEKTUIMABI ¥ eCTUIUABL. Cpe/IcTBA 3alIUThl PACTEHUM.
PenenneHTEI.

Tema 10. XuMusi B COBpeMeHHOIi HayKe.

OcoOenHocTH coBpeMeHHOM Hayku. MeTtogonorus HayqHoro uccienoBanus. [Ipodeccust xumuka.
Maremarnueckas XUMHUS.

[Touck xumuueckoit nudopmanuu. Pabora c 0azamu JaHHBIX.

JdemMoHcTpanuu.
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1. ITumeBsle KpacUTENH.

2. Kpamenue TkaHei.

3. OrbenuBaHue TKaHEH.

4. Kepamuyeckre MaTepralbl.

5. IIBeTHEIC CTEKIIA.

6. Komneknusa «TomauBo U ero BUIBLY.
JlaGopaTopHbIe ONBITHI.
27. 3HaKOMCTBO C MOIOIIMMH CPEACTBAMU. 3HAKOMCTBO C OTOEIMBAIOLIMMH CPEACTBAMH.
28. Kiten. 29. 3HakoMCTBO ¢ MUHEPAJIbHBIMU YAOOPEHUSMH U U3y4YCHHE UX CBOWCTB.

KontpoabHnas padora Ne 5. MItoroBast KOHTpoJsibHas pabora.
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Y4yeOHo-TeMaTHUYECKHI IJIAH
10 kaacce (3 4 B Hexento, Becero 102 4.)

B ToMm umncie

DJIeKTpoHHbIe (LM (ppoBbIE)

Homep Tea KoJin4ecTBo o0pa3oBaTe/bHbIe pecypchl
TEMBbI JacoB NMPAKTHYECKHE | KOHTPOJbHbIC
padoTsI padoTsI
https://infourok.ru/prezentaciya-po-himii-po-
1 Iosroperne 1 yriy0nenne SHAHHI 22 1 1 teme-atomy-molekuly-veshestva-10-klass-
uglublyonnyj-uroven-7265065.html.
OcHOBHbIE IOHATHS OPraHUYECKON bubnuoreka [IOK
2 XHMIH 18 ! https://m.edso0.ru/00ae054e
3 YrneBoaopobl - ) . https://infourok.ru/prezenaciya-uglevodorodi-
himiya-klass-2726049.html.
Kucnoponconepxamme https://resh.edu.ru/subject/lesson/4769/.
4 OpPTaHUYECKUE COCTUHEHUS 18 4 1
A301- - cepocoeparue https://infourok.ru/metodicheskaya-razrabotka-
S COEUHEHUS 8 1 na-temu-nitrosoedineniya-dlya-podgotovke-k-
ege-v-klasse-2030532.html.
6 buonornuecku akTUBHBIE BEIIECTBA 10 . https://resh.edu.ru/subject/lesson/5952/.
7 BbICOKOMONEKYIISIpHBIE COCITUHEHUS 4 5 https://resh.edu.ru/subject/lesson/6095/.



https://infourok.ru/prezentaciya-po-himii-po-teme-atomy-molekuly-veshestva-10-klass-uglublyonnyj-uroven-7265065.html
https://infourok.ru/prezentaciya-po-himii-po-teme-atomy-molekuly-veshestva-10-klass-uglublyonnyj-uroven-7265065.html
https://infourok.ru/prezentaciya-po-himii-po-teme-atomy-molekuly-veshestva-10-klass-uglublyonnyj-uroven-7265065.html
https://m.edsoo.ru/00ae054e
https://infourok.ru/prezenaciya-uglevodorodi-himiya-klass-2726049.html
https://infourok.ru/prezenaciya-uglevodorodi-himiya-klass-2726049.html
https://resh.edu.ru/subject/lesson/4769/
https://infourok.ru/metodicheskaya-razrabotka-na-temu-nitrosoedineniya-dlya-podgotovke-k-ege-v-klasse-2030532.html
https://infourok.ru/metodicheskaya-razrabotka-na-temu-nitrosoedineniya-dlya-podgotovke-k-ege-v-klasse-2030532.html
https://infourok.ru/metodicheskaya-razrabotka-na-temu-nitrosoedineniya-dlya-podgotovke-k-ege-v-klasse-2030532.html
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/6095/

HUTOro: 102

KanennapHo-TemaTnyeckoe IJiaHHPOBaHUe

10 kaace (mpouIbHBIH YPOBEHbD)

N Kou-Bo yacoB DJieKTpoHHbIE (IIU(POBHIE)
° Kou-Bo o0pa3oBaTeJIbHbIe pecypchbl
ypoOKa Tema JacoB Hpaxr | Kontp. P
u4.
Tema 1. [loBTOpeHue u yriayoJieHue 3HAHUM 22 u.
https://infourok.ru/prezentaciya-po-himii-po-
1 ATOMBI, MOJIEKYJIBI, BEIIECTBA 1 teme-atomy-molekuly-veshestva-10-klass-
uglublyonnyj-uroven-7265065.html
https://infourok.ru/prezentaciya-po-himii-na-
2 Crpoenue aToma 1 temu-stroenie-atoma-izotopi-klass-
1229978.html
https://infourok.ru/prezentaciya-stroenie-
3 CTtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB. 1 elektronnih-obolochek-atomov-himicheskih-
elementov-1598275.html
. https://infourok.ru/prezentaciya-k-uroku-
[lepuonnueckuii 3akoH U  Ilepuogumueckas . . .
4 cucteMa xuMuyeckux oanementoB J[. U 1 pe rlod|cht_esk_|y-zak_on-per|od|cheskaya-
Menereena 5|_stema-h|mlchesklh-elementov-
dimendeleeva-2310739.html
https://resh.edu.ru/  bubnmorexka I{OK
> XHMHICCKAA CBsI3h 1 https://m.edsoo.ru/00adbac6
6 ArperaTHble COCTOSTHUS 1 https://resh.edu.ru/
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https://m.edsoo.ru/00adbac6

7 p N bubnuoreka LHOK
acyeThl 110 YPaBHEHUSIM XUMHUYCCKUX PEaKIIHH https://m.edsoo.ru/00addbfa
8 P < L bubnmnoreka [HOK
aCUYeTHI [0 YPABHEHHSIM XUMHUYECKUX PEAKITUI https:/m.edsoo.ru/00addbfa
9 ['230BbIE 3aKOHEI https://resh.edu.ru/
. bubnuoTeka LHOK
10 Knaccudukanmsi XuMHUUECKUX peaKIui https://m.edsoo.ru/00adbeh0
11 OKHCIUTEIBHO - BOCCTAHOBHUTCILHBIC PEaKI[UN bubnnorexa HOK
arel 1 peaki https://m.edsoo.ru/00adcade
12 OKHCIUTEIBHO - BOCCTAHOBHTCILHBIE PEaKIUN bubnnotexa HOK
peakit https://m.edsoo.ru/00adcade
13 BakHeiilye Kiacchl HEOPraHUYECKHX BEIECTB https://resh.edu.ru/
bubnuoTeka [HOK
14 Peaxiy nORKOTO 06MeHa https://m.edsoo.ru/00add448
bubnnoreka [HOK
15 Peaxipy HOHHOTO 06MeHa https://m.edsoo.ru/00add448
16 PacTBopsl https://resh.edu.ru/
17 K https://infourok.ru/prezentaciya-dispersnie-
OJUTOM/THBIC PACTBOPBI sistemi-i-rastvori-klass-1268867.html
. bubnuoreka HOK
18 Punporus coreit https://m.edso0.ru/00add9d4
19 KoMIIEKCHBIE COEIUHEHHS https://resh.edu.ru/
IpakTuyeckasi pa6ora Ne 1. Peakimonnas 0,5 http://chem-teacher.ru/wp-
20 CMOCOOHOCTH BEIIIECTB B PACTBOpaX. content/uploads/2015/12/1DS_publ_2.pdf
WNucrpykrax no Th.
21 O06o001IeHre U CUCTEMAaTH3alUs 3HAaHUI 110 TeME
«OCHOBEI XUMHUM)»
22 KonTtpouabsnas padora Ne 1 no reme «OCHOBBI

XUMHUN»
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https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4

Tema 2. OCHOBHbIE OHATUS OPTAaHUYECKON 18 u.
XHMHHU
23 [IpeameT u 3HaYCHUE OPTraHUIECKON XUMHH 1 bubmorexa HOK
' https://m.edsoo.ru/00ae054e
Brruucnenue MOJIEKYJISIPHOM hopmyIbI bubnuoteka HOK
24 1 _
BEILIECTBA 10 IPOAYKTAM CrOpaHUsl. https://m.edsoo.ru/00addbfa
o5 IIpruunne MHOT000pa3us OpraHUYeCKUX 1 https://resh.edu.ru/
COCTMHCHUI
https://infourok.ru/prezentaciya-po-teme-
26 DNEeKTPOHHOE CTPOEHHWE W XUMHUYECKHUE CBSI3H 1 elektronnoe-stroenie-i-himicheskie-svyazi-
aToma yriepojaa atoma-ugleroda-10-klass-uglublennyj-
uroven-7328937.html
97 Bunpl rubpuausanuu aroma yriepona u gopma https://nsportal.ru/shkola/khimiya/library/201
1 .
MOJIEKYJI 3/12/28/prezentatsiya-k-uroku
https://infourok.ru/lekciya-na-temu-

8 Teopuss XUMHUECKOTO CTPOEHHUSI OPraHUYECKUX osnovnie-polozheniya-teorii-stroeniya-

. 1 . . 2
coennHenuil A. M. byrieposa organicheskih-soedineniy-a-m-butlerova-
1714136.html
https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-

29 Msomepus. CocTapnenue H30Mepos 1 6490554/izomeriia-izomery-6490525/re-
89f4bcdf-9ac1-4184-bcd8-ececbebfee03
https://www.yaklass.ru/p/himija/10-

30 CrpykTypHas u3omMepus OpraHUYeCKHUX 1 klass/osnovy-organicheskoi-khimii-

COEIMHEHUH. 6490554/izomeriia-izomery-6490525/re-
89f4bcdf-9ac1-4184-bcd8-ececbebfee03
https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-

31 | HpocTpaHCTBeHHAs H3OMEPHS. 1 6490554/izomeriia-izomery-6490525/re-
89f4bcdf-9ac1-4184-bcd8-eceche6fee03

32 OnexkTpoHHble 3D eKThI B MOJIEKYJIax 1 https://resh.edu.ru/

OPraHNYeCKUX COCTMHEHUH.
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00addbfa

OCHOBHBIE KJIACCHI OpPraHu4YCCKUX COG,I[I/IHGHPlﬁ.

https://infourok.ru/prezentaciya-po-himii-na-
temu-osnovnye-klassy-organicheskih-

33 1 L . )
l'omonoruueckue psapl soedinenij-gomologicheskie-ryady-
6417734.html
https://infourok.ru/prezentaciya-po-himii-
34 HoMeHKIIaTypa OpraHu4eCcKUX COeIUHEHUM 1 dlya-10-klassa-bazovogo-urovnya-

' nomenklatura-organicheskih-soedinenij-
6753118.html
https://infourok.ru/prezentaciya-po-himii-

35 OcobeHHOCTH M KJIacCU(PUKALUS OPTaHHMYECKUX 1 dlya-10-klassa-bazovogo-urovnya-
peakuuii nomenklatura-organicheskih-soedinenij-
6753118.html
Tunsl XMMUYECKMX DPEAKUUHA B OPraHMYecKOM https://infourok. ru/prezentaciya-po-himii-
36 CUMI 1 tipi-himicheskih-reakciy-v-organicheskoy-
himii-klass-920993.html
N https://infourok.ru/prezentaciya-po-himii-
KoBanentHas xumuueckas cBsizb. OOMEHHBIN 1 L . . .
37 JIOHOPHO-AKIICTITOPHBIH MCXAHH3MBI 1 tipi-himicheskih-reakciy-v-organicheskoy-
: himii-klass-920993.html
https://infourok.ru/okislitelno-
38 OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC PEaKIUU B 1 vosstanovitelnve-reakcii-v-oraanicheskoi-
o Y/ g J
OPTAHMHCECKOM XUMHIH himii-podgotovka-k-ege-4896475.html
39 O06o06mmenre 1 cucTeMaTH3alns 3HaHUH 110 TEMe: 1
«OCHOBHBIE TIOHATHS OPTraHUYECKON XUMUM)»
40 KonTtpoabnas padora Ne 2 no teme: "OcHOBHbIE 1
MOHSATUS OPraHUYeCKON XUMuu'"
Tema 2. YriieBoaopoasl 22 4,
a1 Ankanbl. CTpoeHue, HOMEHKJIATypa, U30MepHs, 1 https://resh.edu.ru/subject/lesson/6151/
(du3nyeckue CBOCTBa
42 XuMHYecKue CBOMCTBa ankaHoB. llomyuenue u 1 https://resh.edu.ru/
MIPUMEHEHHE ATKaHOB.
43 Pemenne 3amau u yopaxHEHHH MO TeMe: 1 https://resh.edu.ru/

"Ankadpr"
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IIpakTnyeckass padora Ne 2. CocraBieHue 0,5 http://chem-teacher.ru/wp-

44 MOJIENIEN MOJIEKYJT YIiIeBOAOpo10B. MHCTpyKTax) content/uploads/2015/12/IDS_publ_2.pdf
o Th.

45 [Huknoankanbl. CTpoeHHE MOJEKY, PU3NIECKUE https://infourok.ru/tema-cikloalkany-10-
CBOICTBa, KOH(OpMaIIsL. klass-7016226.html

16 XUMHYECKHE CBOMCTBA IIUKJIOAJIKAHOB. https://infourok.ru/tema-cikloalkany-10-
[IpumeneHne UKI0aJIKaHoOB. klass-7016226.html
Henpenenbabie yrinesoaopoasl. I'omonoru u https://resh.edu.ru/

47 H30MepbI

48 Ankensl. CTpoeHHEe, HOMEHKIIATypa, U30MepHus, https://resh.edu.ru/subject/lesson/5412/
(dbu3nyecKkue CBOMCTBA

49 XuUMHYeCKHe cBoWcTBa  ankeHoB. CrocoObl https://resh.edu.ru/subject/lesson/5412/

10JIy4EHUs

50 Pemenune 3amau W ynopaxHEHUM 1O TeMe: https://resh.edu.ru/subject/lesson/5412/

"AnkeHs!"
51 IpakTuyeckas padora Ne 3. [Tlomyuenue stuie- 0,5 http://chem-teacher.ru/wp-
Ha 1 onbIThl ¢ HUM. MHCTpyKTax 1o Th. content/uploads/2015/12/1DS_publ_2.pdf
AnKanueHslt. Crpoenue MOJIEKYJI u https://resh.edu.ru/
52 HOMeHKIaTypa. Dusmueckne U XUMHUYECKUE
CBOMCTBA aJIKaJMEHOB.
https://infourok.ru/lekcionnyj-material-

53 ITpupoaHbIi U CUHTETHYECKUH KaydyKu. Pe3uHa. kauchuki-10-klass-
6512624.html?ysclid=m3876p7wbi93408830
https://infourok.ru/razrabotka-uroka-himii-

Anxunsl. CtpoeHue Mosnekys. M3omepus u alkiny-izomery-i-gomologi-nomenklatura-

54 HOMEHKIaTypa. PU3ndeckre U XMUMHUECKHE fizicheskie-i-himicheskie-svojstva-alkinov-

CBOMCTBA aJIKUHOB 5454253.html?ysclid=m387762daw7863538
19
55 O06006111eH1e 3HaHUH O IPEEIbHBIX U
HETPEIENbHBIX YIIIEBOI0POIaxX
56 ApomaTnyeckue yrieBoaopoasl (apeHsl). https://infourok.ru/konspekt-uroka-s-

benzon. dusnueckrue 1 XUMHYECKHE CBOMCTBA

prezentaciey-areni-benzol-klass-
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2336607.html?ysclid=m3877ubr5r77731351
4

https://infourok.ru/prezentaciya-po-teme-

57 Hedts, cocTas, cBolicTBa. 1 neft-sostav-svoystva-
2485306.html1?ysclid=m3878ik3nt860879602
58 I'enernyeckass CBA3b  MEXKAY  Ppa3IU4YHBIMU 1 https://resh.edu.ru/
KJIaCCaMH YTJIEBOJIOPOJIOB
59 I'enernyeckass CBA3b MEXKAY  Ppa3sIU4YHBIMU 1 https://resh.edu.ru/
KJIaCCaMH YTJIEBOJIOPOIOB
60 l"anorenonpousBoaHbIE YIJIEBOJOPOIOB. 1 https://resh.edu.ru/
CtpoeHue, HOMECHKJIATypa, H30MEPHS.
61 O0001IeHrE U cCUCTEMAaTU3ALUs 3HAHUI 10 TEME: 1 https://resh.edu.ru/
«YTIeBOAOPOIB»
62 KounrpoJabHnas padora Ne 3 no teme: 1
«YTIeBOAOPOIBY
Tema 4 «Kucsopoacoaep:kamue 18
OpraHuvecKue coeMHeHUusD)
63 CrupTtsl, cTpoeHuUe, Ki1acCu(pUKAIIHS, U30MEPUS U 1 https://resh.edu.ru/subject/lesson/4769/
HOMEHKJIATypa.
64 XUMHUYECKUE CBOMCTBA M IOJY4YEHUE CIUPTOB. 1 https://resh.edu.ru/subject/lesson/4769/
ITonyyenue
65 [Tpocteie 3¢upsr. 1
66 IIpaktnueckass padora Ne 4. IloxydeHue 1 0,5 http://chem-teacher.ru/wp-
OpomaTana u3 sTanona. Muctpykrax no Th. content/uploads/2015/12/1DS_publ_2.pdf
67 MHOT0aTOMHBIE CIHPTHI 1 https://resh.edu.ru/subject/lesson/4769/
68 MDeHOJIDL 1 https://resh.edu.ru/subject/lesson/5727/
69 KapOonunbpHble COEMUHEHHUS: aNbACTUIB U 1 https://resh.edu.ru/
KETOHBI
70 IIpakTnueckas padora Ne 5. Ilomyuenue 1 0,5 http://chem-teacher.ru/wp-

anerona. Mucrpykrax o Th.

content/uploads/2015/12/1DS_publ_2.pdf
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Kap6onossie kucnotsl. CocTaB, CTpOCHHE U

https://nsportal.ru/shkola/khimiya/library/202

n HOMEHKJIaTypa. 1 1/01/28/urok-21-karbonovye-kisloty

72 XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT. 1 Egpls/ég}zp;grkte;l ﬁ(/zrggrl]il\l:;;ilizzlt;?rary/zoz

73 oty eHs e 1 IpHMEHEHHE KapGOHOBHIX KHCTOT 1 https://nsportal.ru/shkola/khimiya/library/202
1/01/28/urok-21-karbonovye-kisloty

IIpakTnuyeckas padora Ne 6. Ilomyuenue 0,5 http://chem-teacher.ru/wp-
74 YKCYCHOM KHUCIOTHI M H3y4eHUE €& CBOMCTB. 1 content/uploads/2015/12/IDS_publ_2.pdf
WNuctpykrax no Th.
https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-

75 HenpenenbHble kapOOHOBBIE KUCIOTHI 1 6850158/stroenie-i-svoistva-slozhnykh-
efirov-6813179/re-d87578bh-4e8d-47db-
9e58-8629489269ch
https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-

76 CnoxxHbie 3(hUpbl KAPOOHOBBIX KUCIIOT. 1 6850158/stroenie-i-svoistva-slozhnykh-
efirov-6813179/re-d87578bb-4e8d-47db-
9e58-8629489269ch
https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/myla-

77| Meua. ! sms-6876211/re-45¢68292-alee-4e6a-b119-
772e2db43643

78 IIpakTnueckas padora Ne 7. [lonyuenue 1 0,5 http://chem-teacher.ru/wp-

stunanerara. Macrpykrax mo Th. content/uploads/2015/12/IDS_publ_2.pdf
O06o001eHre U cucTeMaTr3alis 3HaHU 10 TeMe:
79 "Kucnoponcoaepxkamue OpraHUYeCcKHe 1
BemrecTna"
KouTtpoabHas padora Ne 4 mo teme:
80 «Kucnopoaconepsamye opraHu4eckue 1
COCJTUHEHUS
Tema 5. Asor- u cepocoaep:kamue 8 u.

COCANHCHUSA
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https://infourok.ru/metodicheskaya-

81 E;;ﬁgf;;g:gemﬁ' DIEKTPOHHOE CTPOCHHC 1 razrabotka-na-temu-nitrosoedineniya-dlya-
) podgotovke-k-ege-v-klasse-2030532.html
82 ITonyyenue HuTpocoequHEeHUN. B3pbiBUaThie 1 https://resh.edu.ru/
BEIIECTBA.
83 Amunpl. CTpoeHuE M XUMHYECKHE CBOMICTBa 1 https://resh.edu.ru/
aMHUHOB.
84 Apomarndeckue amuHbl. AHUIMH. lIpuMeHnenune 1 https://resh.edu.ru/
Y TIOJTyYeHUE aHUIINHA
85 CepaOpFaHI/I‘{eCKI/IeUCOCI[I/IHGHI/ISI. OcobenHoctH 1 https://resh.edu.ru/
UX CTPOEHHUS U CBOMCTB.
86 I'eTeponukiIMuecKre COeTMHCHHUS. 1 https://resh.edu.ru/
[InpyuauH Kak IpeACTaBUTENb IIECTUWICHHBIX https://resh.edu.ru/
87 TETEPOIUKIIOB. DIIEKTPOHHOE CTPOCHHE 1
MOJIEKYJIBI.
88 O000mieHne M cucreMarTh3alus 3HAHUH 110 1 https://resh.edu.ru/
TeMe: "A30T- M cepocoaepsKaIlfe COSTUHEHUS
Tema 6. Brnosornyeckn aKkTHBHbBIE BellecTBA 10 u.
89 JXKups! kak caoxHbIE 3(DUPHL. INTUIEpUHA U 1 https://resh.edu.ru/subject/lesson/5952/
BBICIINX KapOOHOBBIX KHCJIOT.
OO6mas xapakrepucTuka yriaeBoaoB. CTpoeHue https://resh.edu.ru/subject/lesson/6150/
90 MOHOCaxapuJ0B. JINHEWHbIE U TUKINYECKHE 1
CTPYKTYpbl. XMMHYECKHE CBONCTBA
91 OTtnenbHBIE MIPEACTABUTENN MOHO- u 1 https://resh.edu.ru/subject/lesson/6150/
OJIUTOCaXapu0B
92 [Tonucaxapunpl.  Llemmonoza. Hwutpatel u 1 https://resh.edu.ru/subject/lesson/5413/
areTarsl 1eunono3sl. [Ipumenenue
93 Oo6o06menne o TemMe «YTIIEBOIBI»Y 1
94 Amunokucnorsl. CocTaB, CTPOCHHE, H30MEPUSL. 1 https://resh.edu.ru/subject/lesson/4743/

dusnyeckne U XUMHIESCKIE CBOMCTBA.
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Ilentuael w nonunentuasl. Haxoxaenwe B

https://resh.edu.ru/subject/lesson/4743/

9 IIPUPOJIE U UX OMOJIOTHYECKAsI POJIb.

9% BeJIE(I/I. Cocras, ctpoeHue. OU3NKO-XUMUYECKHE https://resh.edu.ru/subject/lesson/4743/
CBOICTBA.

97 HyxnenHoBble KUCIOTHI — OMOMOIUMEPDI https://resh.edu.ru/
KonTpoabHas padora 1o teme «A30T

98 COJIEp KaIlie OpraHNYeCKUe BEIECTRA.
buonoruyecku akTHBHbBIE BEIIECTBA»
Tema 7. BoicOKOMOJIEeKYJ/JISIDHBIEC COeIHHEHUA

99 OO0m1re MOHITHS 0 CHHTETHYECKUX https://resh.edu.ru/subject/lesson/6095/
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUSX.

100 [Inactmaccel. IlpakTnueckass padora Ne 12. 0,5 http://chem-teacher.ru/wp-
Pacno3snaBanue nnactukoB. MHcTpykTax no Th. content/uploads/2015/12/1DS_publ_2.pdf

101 Cunrernueckue  Kayuykd. CuHHTETHYECKHE https://resh.edu.ru/subject/lesson/6095/
BOJIOKHA

102 IIpakTuyeckass padora Ne 13. PacnoznaBanue 0,5 http://chem-teacher.ru/wp-

BOJIOKOH. MHCcTpyKTax no Th.

content/uploads/2015/12/1DS_publ_2.pdf
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