MBOY IllIxkoxaa Ne 36 r.o. Camapa.

AHHOTaUus K padoyeii mporpamme nmo yueonomy npeamery " Xumua "'
(ocHoBHOE 00111€e 00pa3oBanme, 10-11 Kiacce)

PabGouass mporpamma paspabotrana Ha ocHoBe IlIpumepHolt paboueil mporpammsl IO
XUMHUHU, B COOTBETCTBHHM C TPEOOBaHUSIMU K pe3yibTaTamM CpeAHEero (IOJIHOTr0) OOMIEero
oOpa3oBaHMsl, TMPEACTAaBICHHBIMU B (heJepaIbHOM TOCYyAapCTBEHHOM 00pa30BaTEIIbHOM
CTaHAapTe, U OPUEHTUPOBAHA HA HCIOJIb30BAHUE YUYEOHO-METOANYECKOT0 KOMIUIEKTA.

Y4ueOHO-MeTOAUYECKHH KOMILJIEKC

1. Epemun B. B. Xumwusa. 10 knacc. VYruyOnenusiii yposens / B.B. Epemun, H.E.
Kyssmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. Jlynun. — 4-e u3n., crepeorun. — M.:
Hpoda, 2018.

2. Epemun B. B. Xumusa. 11 kimacc. VYruybnenusiii ypoBenb / B.B. Epemun, H.E.
Kysbmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. Jlynun. — 4-e uszn., crepeorurn. — M.:
Hpoda, 2018.

3. Epemun B. B. Xumusa. 10-11 xin. Meroguueckoe nocobue / B.B. Epemun, A.A.
Hpoznos, N.B. Bapranosa. — M.: Jlpoda, 2013.

4. Epemun BB wu gp. Ilporpamma «kypca xumuum i 8-11  kimaccos
oO1eoOpa3zoBarenbHbIX yupexaeHuii. — M.:Ipoda, 2009.

5. Kyssmenko H. E., Epemun B. B. 2500 3amau no xumuu ¢ pemieHusamu. — M.: OHHKC,
2006.

6. IlpumepHbie mporpaMmsl 1o yueOHbIM npeameTam. Xumus 10-11 kinaccel. CtannapTsl
BTOpOro nokonenus. — M.: IIpocsemenne, 201 1.

JlonmosiHUTEILHAS JIUTEpPATYypa
7. I'muaka H.JL. OGmas xumust: yue6Hoe nocodue / H.JI. I'munka. — U3a. crep. — M.:
Knopyc, 2016.
8. I'muaka H. JI., PabunoBuy B. A., Pyouna X. M. 3agaun u ynpaxHeHus 1o oOmen

xumun. — 2002.

KonudecTBo yacoB Ha M3y4eHHE MPOTPAMMBI TI0 y4eOHOMY mpeaMeTy (Kypey):

10 xitacc 11 xmacc

102y. 102y.




[Ipennaraemasi mporpaMMa 1O XHMHH DPACKPBIBACT COJEpKAHUE OOYUYEHUS XUMUU
yuamuxcsi 10-11 kmaccoB 001meo0pa3oBaTebHBIX OpTraHU3aIluii Ha YTIIYOJICHHOM ypPOBHE.
[Iporpamma coctaBneHa Ha ocHOBe DyHaaMeHTaIpHOTO SApa COAEpkKAHUS OOIIEro
oOpa3zoBanmsi, TpeOOBaHMII K peE3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTEIbHOM
IporpaMMBbl CpeHero (TIOJTHOT0) 00Iero o0pa3oBaHus, MPEACTaBIeHHBIX B DeneparbHOM
roCyIapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApPTE CpenHero (MoJHOTro) ooImero oopa3oBaHus
¥ IPUMEPHOH TPOTPaAMMBI TT0 XUMHUH CPEAHETO (ITOJIHOTO) 00IIero o0pa3oBaHMsL.
Conepxanre 0OOy4YCHHS PEaTM30BaHO B yUCOHHMKAX XWUMHH, BBIMTYIIEHHBIX U3JATEIICTBOM
«JIpodar:

B.B. Epemun, H.E. Ky3pmenko, B.W. Tepenun, A.A. Jlpo3nos, B.B. Jlyaun. — 2-e uzn.,
crepeotutt. — M.: [lpoca, 2018. — 446 c.

Hacrosimas nporpamma peanusyeT oOmue Ueau cpeaHero (MOJIHOro) oOIero
oOpa3oBaHMsI, aBTOPCKHE HJCH PAa3BUBAIOIIETO, COBPEMEHHOTO, HAydYHO OOOCHOBAHHOTO
Kypca XHMHH, BHYTPHIPEIMETHBIE W MEXKIpeAMETHBIC CBs3u. [locoOue mpemycmaTpuBacT
(dbopMHUpOBaHNE YHUBEPCATBHBIX YUCOHBIX JCUCTBUHN YYaIIMXCsl, ITO3BOJISIECT OCYIIECTBIIATH
CHUCTEMHO-/ICITEIILHOCTHBIA U MTPAKTUKO-OPUEHTHPOBAHHBIHN TIOIX0/IBI B O0YUICHHH.

Bxnan yueOHOro mpeamera B JOCTHDKCHHE IIeied CpemHero (MoJIHOro) oOIero
obpazoBanus. Cpennee (mosHoe) obiiee 00pa3oBaHUEe — TPEThs, 3aKIIOUUTENIbHAS CTYIICHD
oO1ero 06pa3oBaHusl.

OpHoll W3 BaXHEMIIMX 3a/lad 3TOr0 JTama SBISETCA IMOATOTOBKA YydalUXcs K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY MKU3HEHHOTO M TPO(ECCHOHATBLHOTO ITyTH.
VYyammecs: JOMKHBI HAYYUTHCS CAMOCTOSATENIBLHO CTAaBUTh IIEJIM M OMPENEIATh MYyTH HX
JOCTH)KEHUS, WCIIOJIh30BaTh MPUOOPETCHHBIN B IIKOJE OMbBIT JCATEILHOCTH B pPEATbHON
KU3HH, 32 paMKaMH y4eOHOT0 MmpoIiecca.

['aBHBIE 1€ CpeAHETo (TTOJIHOTO)00IIero 00pa3oBaHUs:

1. ®opmupoBaHHE IEIOCTHOTO TPEACTABICHUS O MHPE, OCHOBAaHHOTO Ha
MPUOOPETESHHBIX 3HAHUSIX, YMEHUSIX U CITOCO0aX JESITCIIBHOCTH.

2. llpuoOpereHue oOmnbITa Pa3sHOOOpPa3HOU JEATEIBHOCTH, OINbITa I[IO3HAHUSA U
CaMOTIO3HAHUSI.

3. IloaroroBka K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpAa WHAMBUIYaATHLHON
oOpa3oBaTensHOM WM TPO(EeCCHOHATTEHOMN TPAeKTOPHUH.

[enu n3yyeHus: XUMUU B cpeiHEe (ITOTHOM) MIKOJIe

1. ®opmupoBaHUe YMEHUS BUACTh U TIOHUMATh IIEHHOCTh O0pa30BaHUsl, 3HAUNMOCTh
XUMUYECKOTO 3HAHUS IS KaKIOTO YeIOBEKa, HE3aBHUCHUMO OT €ro MpodecCHOHATbHON
TeSITETHbHOCTH;

2. ®opMupoBaHHE yMEHUS pa3inyaTh (PaKThl W OIEHKH, CPAaBHUBATH OICHOYHBIC
BBIBOJIbI, BHJICTh WX CBSI3b C KPUTEPHSAMHU OIICHKHA CBS3b KPHTEPHUEB C OIpPEACICHHOMN
CUCTEMOI LIeHHOCTe!, (POPMYTUPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

3. @opmMupoBaHue IEIOCTHOTO MPEJICTABICHUS O MHUPE U POJIM XUMHH B CO3JaHUH
COBPEMEHHOW €CTeCTBEHHOHAyYHOH KapTHHBI MHpPA; YMEHHUS OOBSACHATH OOBEKTHI U
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MIPOLIECCHl  OKPYKAIOWIEH JEHCTBUTEIBHOCTH (IIPUPOJHOM, COLMAIBHOM, KYJIbTYpHOH,
TEXHUYECKOM CPEeJIbl), UCIIONb3Ysl IJIs1 ’TOT0 XUMHUYECKUE 3HAHUS;

4. TlpuoOpereHne oOmBITa pPa3HOOOpPA3HOW JEATEIHHOCTH, OTBITA TIIO3HAHUS W
CaMOIMNO3HAHUS; KIIOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE IS Pa3IUUYHBIX
BUJIOB JI€ATEIBHOCTU (HABBIKOB PEILIEHUS MMPOOJIEM, IPUHATHUS PEIICHUH, TOUCKA, aHAJIN3A U
00pa0oTku HHPOpMAIMK, KOMMYHHMKAaTHUBHBIX HABBIKOB, HAaBBIKOB HM3MEPEHUIN, HABBIKOB
COTPYJHUYECTBA, HABBIKOB O€30I1aCHOr0 OOpalleHHsl C BELIECTBAMU B IOBCEIHEBHOMN
KU3HM).

B yueOHOM maHe cpenHed (MOJHOM) IIKOJABI XMMHS BKJIIOYEHA B pas3faen
«Copnepxanue, GopMUpyeMOe YUaCTHUKaMH 00pa30BaTeabHOro Inpoueccay. OOyuarommecs
MOTYT BBIOpaTh ISl U3y4YE€HUS] WM WHTETPUPOBAHHBINA KypC €CTECTBO3HAHMS, WIH XHMHIO,
Kak Ha 0a30BOM, TaK U Ha yIriIyOJI€HHOM yYpOBHE.

[Iporpamma mno xuMuM [JJs cpeaHero (mosHOro) oOmiero o00pa3oBaHMs Ha
yrayOieHHOM ypoBHe paccuuTaHa Ha 102 uvaca (3 uwaca BHenento,204 yaca 3a JBa roja
oOy4eHus B IpO(QHIBHOM €CTECTBEHHOHAYYHOM KJIACCe).

Conep:xkanue pa3aejioB U TeM Y4eOHOT0 Kypca
10 knacc (3 4 B Hexesro, Becero 102 4, u3 Hux 3 4—pe3epBHOE BpeMs)

Tema 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKO XUMHUH (26 4)

[Ipeamer opranmdeckoit xumuu. OCOOEHHOCTH OPraHMYECKUX BEIIECTB. 3HAUCHUE
opraHuyeckoil xumuu. [ IpuamHbl MHOTO0Opa3Mst OPraHUYECKUX BEIIECTB.

ATOMHO-MOJIEKYJISIPHOE ydeHHe. BeliecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO
cTpoeHusi. KadecTBEHHbIM M  KOJMYECTBEHHBIM COCTAaB BelleCcTBA. MoisipHas W
OTHOCHUTEJIbHASA MOJIEKYJISIpHASI MacChl BenlecTBa. MoJbHas OISl U MacCcoBas I0Js 3JIEMEHTA
B BemlectBe. CtpoeHue atoma. AToMHas opOutanb. IIpaBuia 3amojiHeHHs 3JIEKTPOHAMMU
aTOMHBIX opOutaiieil. BanentHwie snexkTpoHbl. [lepuognueckuit 3akoH. DopmyaupoBKa
3aKOHa B CBETE€ COBPEMEHHBIX IMPEJICTABICHUN O CTPOCHHM aroMa. lI3MeHeHue CBOMCTB
AJIEMEHTOB M UX COCIUHEHUN B MEPUOAAaX W TpyMHmax. DJIEKTPOHHBIE KOH(PUTYpAIlUu aToMa
yTepo/ia B OCHOBHOM UM BO30YKJICHHOM COCTOSTHUSIX.

XUMHUYECKas CBSI3b. DJIEKTPOOTPUIIATEIBHOCTh. Buabl Xxumuyeckoil cBs3u. MoHHas
cBs3b. KoBasieHTHAs HEMOJsIpHAS W MOJIsSIpHAST CBsA3b. OOMEHHBIN M JOHOPHO-AKIENITOPHBIN
MEXaHU3M O00pa30BaHUsl KOBAJCHTHOW MOJISIPHON CBsi3U. [lOMSIpHOCTE M MOJSPU3YEMOCTH
KOBAQJIGHTHBIX  CBSI3CH. OJIEKTpOHHBIE (OpMyIbl MOJEKyd. ['eomeTpuss MOJEKYIIbI.
BopopoaHas cBsi3b. ArperaTHble COCTOSIHUSI BEIIECTBA.

['ubpunuzanus opouTaneii, ee TUIBI JJII OPTaHUYECKUX COCIUHEHUM: sp3, sz, Sp.
OO6pazoBaHue G- U T-CBsI3€H B MOJIEKYJIaX OPraHUYECKUX COCTUHECHUIA.

Knaccudukanusa opranudeckux BemecTB. (OCHOBHBbIE KJIacChl OPraHMYECKHUX
coenunennii. Knaccudukanuss opraHu4ecKux COEIMHEHUN MO (PYHKIMOHAIBHBIM TPYIIIaM.

3



HoMmenknaTtypa ~ opranumyeckux  BemecTB.  MexayHapoaHas — (cuUcTeMaTHyecKas)
HOMEHKJIaTypa OPTraHUYECKHUX BEIIECTB, €€ NPUHIUIBI. PannoHalbHAash HOMEHKIIATYpa.
VYraepoaHbIii CKeNleT, €ro THUMbL: IUKINYecKue, anukiandeckue. KapOouukiuyeckue u
TFETEPOLUKINYECKAE CKENeThl. Buabl CBs3ed B MOJIEKYJIaX OPraHUYECKHX BEIIECTB:
OJIMHAapHbIE, NBOWHBIC, TPOWHbIC. MI3MEHEHNE SHEPrUU CBSA3EH MEXKIYy aTOMaMH yTiepoaa
OpU YBEIMYEHUU KPATHOCTH CBsA3U. HAaCBHIIIEHHBIE W HEHACHILICHHBIE COCIUHEHHS.
DJIEKTPOHHOE CTPOEHUE U XMMHUUYECKHUE CBSI3M aTOMa YIJIEpO/Ia.

OcHoBBI Teopun ctpoeHus BeulecTB. Teopust A.M. bytnepoBa. @opmylibl CTPOEHUS.
ITouarne o wu3omepuu. OCHOBHBIE TMOJOXKEHUS CTPYKTYPHOW TEOPUH OPTraHUYECKUX
coenuHeHnii. Xumuueckoe crpoenue. CtpykrypHas ¢opmyna. CTpykTypHas U
IIPOCTPAHCTBEHHAs u3oMepus. M3omepust yrimepomHoro ckenera. M3omepus monoKeHHs.
MexxkiaccoBasg uzoMmepus. Bunbl mpocTpaHCTBEHHOM H3oMepur. Onrudeckass W30Mepusl.
Ontuueckue aHTUMOJbI. XUPAIbHOCTh. XUpaJIbHbIE M  aXWpPAJIbHbIE  MOJEKYJIBI.
I'eomeTpuueckass  u3omepust  (uuc-, TpaHc-uzomepus). [omosorus.  ['omosorm.
['omonoruueckas pasHOCTb. ['oMonornueckue pssl.

OnexkTpoHHble 3(PQPEKTHl B OpPraHUYECKUX MOJIEKYJaxX. OJEKTPOHHOE CTPOEHUE
OpraHUYECKUX BEUIECTB. B3anMHOE BiIHMSHHME aTOMOB W Tpynn aToMoB. MHAYKTHUBHBIN U
Me3oMepHbIi 3 dekTol. [Ipencrapnenre o pe3oHaHce.

KuCI0THOCTh 1 OCHOBHOCTh OPTaHMYECKUX COCAUHEHUM. THIIBI OPraHuYeCKUX KUCIOT
Y OCHOBAHHUM.

OCHOBBI TEOPUHU PEAKLINI OPraHUYECKUX COECTMHEHHUUN. TUIIBI OPraHUYECKUX PEAKIIHMA.
Knaccudukanus peakiuii OpraHMuecKiX BEIIeCTB M0 CTPYKTYPHOMY MPU3HAKY: 3aMEIICHUE,
MpUCOeIMHEHUE, OTiIeruieHne. Mexanusmbl peakiuii. CriocoObl pa3pbiBa CBA3U YIIIEPOI-
yriepoa. CBoOoaHbIe paauKaibl, HykJIeoQwibl U 3nekTpoduiibl. OpraHMYecKue HOHBI U
paauKabl.

N3MeHeHne CTENeHW OKHCIIEHUS DJJEMEHTOB B COEAUHEHUSAX. OKHUCIUTENBHO-
BOCCTAHOBUTENbHbIE peakuuu. OKHUCIEHHE U  BOCCTaHOBieHME. OKucCIUTENM U
BOCCTAHOBUTENH. METOJ 3JEKTPOHHOro OanaHca. MeToJl MOHHO-3JIEKTPOHHOro OaliaHca.
OCHOBHBIEC OKMCJIUTENIA OPraHUYECKUX coeNMHEHN. [lepMaHTranaT kanus Kak OKUCIUTENb.

Pacuetst mo ¢dopmynam u ypaBHEHHSIM peakiuil. ['a30Bbie 3aKOHBI. YpaBHEHUE
MenneneeBa-Knaneiipona. 3akoH ABorazipo. 3akoH 00bEMHBIX OTHOIICHW. OTHOCUTEbHAS
IJIOTHOCTh Ta30B. AJITOPUTM pEUIEHUs 3aJad. BbIYMCIEHHME Macchl BEHIECTBA IO €O
KOJIMYECTBY M KOJIMUYECTBa Mo Macce. OnpeerneHne MacCoBOM 10U 3JIEMEHTa B BEIIECTBE U
KOMITOHEHTa B cMecu. Brruucienune maccel 1 00beMa ra3oB. BeiBog hopmyn coeqmHeHui.
Pacuersl 110 ypaBHEHUAM pEAKLIHAN.

[Tpaktrueckas padota 1. ObHapyxeHue yriepoja, BOJAOPO/Ia, Cephl, TaJOTeHOB, a30Ta
B OPraHMYE€CKHUX BEIIECTBAX.

KontponbsHas padota Ne 1. TeopeTudueckre OCHOBBI OPTaHMUECKON XUMUU

Tema 2. YrieBomaopoasl (25 1)
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Anxanbl. Anudatudeckue yriaeBogoponabl. CTpoeHue Moisiekynbl Metana. [lonstue o
koH(popmanmsax. M3omepus ankanoB. OOmas xapakTepuUCTHKa Kiacca, (usmueckue u
XUMUYECKUE CBOWCTBA (TOpPEHHME, KATAJIUTUYECKOE OKHCIEHUE, TaJOr€HUPOBAaHUE,
HUTPOBAHUE, KPEKUHT, MUPOJIN3). Peakuu paJuKaibHOrO 3aMelleHns. MexaHu3M peakiuu
XJIOPUPOBAHUS MeTaHa. AJIKaHbl B ipupoje. CUHTETUYECKHE CIIOCOOBI MOYyYEHHs aJIKaHOB.
Metoapl  moslydeHHs ~— aJKaHOB M3 @JKWITAIOTeHuJoB  (peakuuss  Bropua),
NeKapOOKCUIMPOBAHUEM COJIEH KapOOHOBBIX KHUCIOT MU 3JEKTPOJIM30OM PaCTBOPOB COJIEH
KapOOHOBBIX KUCIIOT. [IpuMeHeHne ankaHoB.

[{uknoankaHbl. ATMIUKIMYECKHE YIieBoAOpoabl. OOmias XapakTEepHUCTUKa Kiacca,
¢usnueckue cBoiictBa. Buabsl um3zomepuu. HampsokeHHble M HEHaNpsHKEHHBIE ITUKJIBL
XHWMHUYECKHE CBOMCTBA LMKJIONponaHa (rOpeHHe, TUAPUPOBAHUE, NPUCOEAUHEHUE
TraJIOT€HOB, TaJIOT€HOBOJOPOJAOB, BOJBI) MW LHKJIOreKCaHa (TOpeHHe, XJIOPUPOBAHUE,
HuTpoBaHue). [lonyyeHne NUKII0aIKaHOB U3 aTKaHOB U JUTaJOr€HaJKAHOB.

Ankenbl. OOmass xapakrtepucTuka kiacca. CTpoeHUE MOJIEKYJbl 3TUJICHA.
@u3N4eCKHe CBOMCTBA AaJKEHOB. ['eoMeTpuyeckas HW30MEpHUsl QJIKEHOB. XHWMHYECKHE
CBOMCTBa aJIKEHOB. Peakuuu 351eKTpo(QUIBbHOTO NMPUCOEANHEHHS. Peakiuu npucoeInHeHus
II0 KpaTHOM CBA3M — TUAPUPOBAHME, TaAJOTCHUPOBAHME, T'UAPOrajJOreHUpPOBAHUE,
runpatauus. [lpaBuno MapKOBHHKOBA M €ro OOBSICHEHME C TOUKHM 3PEHHS 3JIEKTPOHHOU
Teopuu. B3aumopeiicTBue ankeHOB ¢ OpOMOM M XJOpPOM B Ta30BOH (a3e WM Ha CBETY.
Peakuun BoccTaHOBIeHUS M OKUcCieHHA. OKHUCIEHHE aJKEHOB (TOpEHHE, OKHUCJIEHHE
KHUCJIOPOJIOM B TPHUCYTCTBUU XJIOpUAA MNayafusi, Moja AeicTBHeM cepedpa, OKUCICHHE
ropsiYUM TOAKUCIEHHBIM pacTBOPOM II€pMaHraHaTta Kajius, OKHUCIeHHe 1o Barhepy).
ITomumepusanusa.  [lomydyeHue — alKeHOB M3 AlKAaHOB,  AJIKWITAJIOTCHHWIOB U
IUranoreHankaHoB. [ [puMeHenne aTrieHa 1 IponuiIeHa.

Ankanuenbsl. Knaccudukanuss IHEHOBBIX yrieBOAOpoAoB. COMpsKEHHBIE TUEHBI.
OU3MYECKNEe U XUMUYECKHME CBOMCTBA AWBHHUIA W n3ompeHa. 1,2- u 1,4-mpucoeauHenue.
[Honmumepuzanus. Kayuyku. Bynkanuzauus kayuykoB. Pesuna u 36ouut. Cunte3 OytaaueHa
n3 OyTaHa 1 3TaHoJa.

Ankunbl. OOmasi xapakrepuctuka. CTpoeHre MoJeKyibl arerwieHa. Ousnueckue u
XUMHUYECKHE CBOMCTBa ankWHOB. Peaknum 31eKTpOoQUIBHOTO U HYKICO(PHIBHOTO
IIPUCOEAUHEHNs. Peakuuy IpUCOEIMHEHMs TaJOrE€HOB, TaJOr€HOBOIOPOJIOB, BOJBI.
I'mppupoBanue. Tpumepusanus U IuMepusanns aueTuieHa. KuciaoTHeIe CBOMCTBA aJKUHOB
C KOHIIEBOU TPOMHOM CBs3bI0. AuleTriinbl. OKUCIEHUE aTKUHOB PAaCTBOPOM IMEpMaHraHaTa
kanusa. [lpumenenue anerunena. KapOumweiii merom monydenws aneruieHa. [luponus
MeraHa. CHHTE3 aJIKWHOBAJIKUIMPOBAHUEMALIETHIIA/IOB.

Apenbl. ApomaTtuueckue yrieBoaopoasl. [lonstue o6 apomarmynoctu. IlpaBuio
Xrwokkend. beHzon — cTpoeHue MolieKyibl, Guznyeckue coiicTBa. ['omMonmoruyeckuit psij
Oenzona. WM3omepuss au3aMelleHHbIX OEH30J0B Ha MpUMEpe KCWIONOB. Peakuuu
MEKTPOPWIBHOTO  3amelleHus.  Peakumm — 3amemieHus B OCGH30JbHOM  sipe
(ranoreHrpoBaHUe, HUTPOBAHUE, AIKWIMpOBaHME). Peakuuu npucoeauHeHus K OeH3011y
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(ruapupoBaHue, XJIOpUpPOBaHHE Ha cBETY). OCOOCHHOCTH XMMUU ankmiOeH3050B. [IpaBuna
OpUEHTALINY 3aMECTUTENIEH B pEaKUUsAX 3aMelleHns. bpoMrupoBaHue U HUTPOBAHKUE TOTYyOIA.
OxuciieHHEe  ankWiIOEH30JI0B  PAacTBOpPOM IIepMaHraHata Kaiaus. l'ajmoreHupoBaHue
aNKWIOEH30JI0B B OOKOBYyI0 1emb. Peakiusi Bropua—®urTtura kak MeTon CHHTE3a
ankuiI0en30510B. CTUPOIT KaK IPUMEP HEMPEACIBHOIO apOMaTHUYE€CKOTO COSTUHEHUS.

[IpupoHbie UCTOUYHUKHU YTIEBOAOPOAOB. [IpupoaHbId ¥ MOMYTHBIA HEPTSIHBIC Ta3bl,
UX cocTaB, ucnolyib3oBaHue. Hed1b kak cmech yrieBojopoaoB. IlepBuunas u BTOpUUYHAs
nepepaborka HepTH. Pudopmunr. KameHHbIl yrois.

["anoreHonpou3BoAHbIE YTIAECBOAOPOAOB. Peakiuu HyKJI€O(DUIBHOTO 3aMEIlEeHUs U
AMUMUHUpPOBaHMs. Peaknuum 3aMelleHus TalloreHa Ha THAPOKCUJI, HUTPOTPYIIILY,
nuaHorpynny. JleilicTBMe Ha TrajJOreHNpOU3BOAHBIE BOAHOIO W CIHPTOBOTO pacTBOpa
menoud. CpaBHEHME  PEAKIIMOHHOM  CIMOCOOHOCTH — alKWi-, BUHWI-, (QEHWI- U
OCH3UITAIOreHU10B. MCcronb30BaHUE TaJIOr€HIPOU3BOIHBIX B OBITY, TEXHUKE U B CUHTE3E.
[TonsiTHE O MarHMMOPraHWYECKUX coenUHEHHSX. [lomydeHne ankaHOB BOCCTAHOBJICHHEM
MOJATKaHOBMOI0BOAOPOAOM. MarHuiopraHu4ecKue COeINHEHMS.

['eneTnueckas CBSI3b MEXAY Pa3IMYHBIMHU KJlacCaMH YTieBOAOPoJ0B. KauecTBeHHBIE
pEaKkMK HaHETIPEENIbHBIC YTIEBOAOPOIBI.

[TpakTrueckas pabota 2. [loayyeHue u cBOMCTBa 3TUJICHA.

[Tpaktrueckas paborta 3. CBoiicTBa GeH30/1a

Kontponbshas padora Ne 2. YrieBogopobl.

Tema 3. Kuciopoacoaepxamue opranudeckue coequnenns (18 u)

Cnouptel. HoMeHknaTypa U u3oMepusi CUpTOB. TOKCUYECKOE EWCTBUE HA OPTaHU3M
MEeTaHoJla W JTaHona. @Pu3nyeckue CBOMCTBA NPEACIBHBIX OJHOATOMHBIX CIUPTOB.
XUMUYECKHE CBOWCTBA  CINHUPTOB  (KUCJIOTHBIE  CBOMCTBA, PEAKIUM  3aMEIICHUS
TUAPOKCUIBHOM TPyNIIbl Ha TaJOreH, MEXKMOJIEKYJIpHAsT W  BHYTPHUMOJICKYJISIpHAsS
JeruipaTanus, OKUCIECHUE, PEAKIUK YTIEBOJAOPOIHOTO paauKkana). AJIKOroiasaTel. [ uaponms,
ANKWIMPOBAHUE (CHHTE3 MpOCThIX 3(¢upoB 1o Buibsimcony). IIpoMblluieHHBIH CHUHTE3
MeTaHoJa. MHOTOaTOMHBIE CHUPTHL. OTUIEHIVIMKOJIb W TJIUUEPUH, HX (U3UYECKUE U
XUMHU4eckue cBoricTBa. CHHTE3 AMOKCaHa U3 3TWICHIVIMKOJIA. TOKCUYHOCTD 3TUIEHTIIUKOJIS.
KauecTBeHHas peakiivsi HA MHOTOAaTOMHbBIE CIIHUPTBHI.

[Ipocthie 2(pupbl KaKk U30MEPHI MPEACTHHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHUE HX
(UBUYECKUX M XUMHUYECKUX CBOMCTB CO CUpTaMu. Peakius paciiemnyieHus mpocThixX A(hUpOB
HMOJOBOIOPOIOM.

®enonbl. Homenknatypa u uzomepusi. BzauMmHoe BiIMsiHHE TPy aTOMOB Ha IPUMEPE
denoma. Ousnyeckue U XMMUYECKHUE CBOMCTBA (peHoNa U Kpe3osioB. KuciaoTHbIE CBOWCTBA
(eHoNOB B CpaBHEHMHM €O cnuptamu. Peakuuu 3amelieHds B O€H30JbHOM  KOJIbIIE
(ranorenupoBanue, HUTpoBanue). Okucienue henosaos. KauecTBeHHble peakuu Ha (HEHO.
[Ipumenenue denoa.



KapOonunbHble coenuHEHUs. ODJIEKTPOHHOE CTPOCHHWE KAapOOHWUJIBHOW TPYIIIBL.
Anpaerunbl U KeToHbl. DU3MYecKne CBOWCTBA (hopMasiberuia, areTalbIernaa, aleToHa.
[lonaTHE O KETO-€HOJIBHOM TayTOMEpUU KapOOHWUJIBHBIX COEIWHEHHMH. Peakuuu
HYKJICO(QUIBHOTO  TMPUCOEAMHEHHUS.  Peakuum  NPUCOENMHEHHMS  BOABI,  CIUPTOB,
[MaHOBOJOpOJa U Tujapocyibputra HaTpusi. CpaBHEHHE PEAKIIMOHHON CHOCOOHOCTH
aNbAETUI0B U KETOHOB B PEAKLUAX IMPUCOCINHEHUS. Peakinn 3aMeneHus aToMOB BOAOpOAa
OpH O-yIJIepoJHOM aToMme Ha ranoreH. [lomumepuzanus Gopmanbaeruaa u aneTaibIerua.
CuHTE3 CUPTOB B3aMMOJIEUCTBHEM KapOOHUIIBHBIX COEIMHEHUN C peakTUBOM [ 'puHbspa.
OxucrieHre KapOOHUJIBHBIX coeluHeHui. CpaBHEHUE OKHCIICHUS albJECTUIOB U KETOHOB.
BoccranoBnenue KapOOHWIIBHBIX COEQUHEHUM B crnupThl. KadyecTBeHHBIE peakiuu Ha
anpACTUAHYIO Tpynny. Peakuuu anbIoabHO-KPOTOHOBOM  KoHjeHcanuu. OcoOEHHOCTH
dbopmanbpaeruaa. Peakius gpopmanbaeruaa ¢ GeHoIoM.

KapOoHOBBIE  KHCIIOTBL.  DJIEKTPOHHOE  CTPOEHHE  KAapOOKCHIIBHOW  TPYIIIBI.
['omonoruyeckuid psii MPEAENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PDusnueckue
CBOMCTBa KapOOHOBBIX KHCIOT Ha NPHUMEPE MYPAaBbHUHOW, YKCYCHOM, IPOMUOHOBOM,
MaJbMUTUHOBOM M CTEApUHOBOW KHUCJIOT. XHWMHUYECKHE CBOMCTBAa KapOOHOBBIX KHCIOT.
Kucnornele cBoiicTBa (M3MEHEHUE OKPACKM WHJIMWKATOPOB, PEAKIUM C AaKTUBHBIMU
MeTaJljlaMi, OCHOBHBIMU OKCHJIaMH, OCHOBaHUSIMH, coJisiMH). VI3MeHeHne cuibl KapOOHOBBIX
KHCJIOT IIpU BBEJICHHUM JOHOPHBIX M AaKLENTOPHBIX 3aMecTurened. BiaumoneiicTBue
KapOOHOBBIX KHCIOT €O chnupramu (peakuusi drtepuduxanuu). [anoreHnpoBanue
KapOOHOBBIX KUCJIOT B OOKOBYIO 1emb. OCOOEHHOCTH MYpaBbUHON KUCIOTHI. Baxueirime
MpeJICTaBUTENN KJlacca KapOOHOBBIX KHUCIIOT U UX mpuMeHeHue. [lonydyeHne MypaBbUHON U
YKCYCHOM KHCJIOT B MPOMBINUICHHOCTH. Bricmme kapOoHoBble KucioTH. IllaBeneBas
KHCJIOTa KaK MpPeACTaBUTENb JAUKApOOHOBBIX KHUCIOT. [IpencraBiieHne O HENpeneNbHbIX U
apoMaThyecKnx Kuciaorax. OCOOEHHOCTH UX CTPOEHHUS M CBOMCTB. 3HAUEHHE KapOOHOBBIX
KHCJIOT.

@OyHKIIMOHAJIbHBIE NMPOU3BOJHBIE KAPOOHOBBIX KUCHOT. [lomyueHue XmopaHruapua0B
W aHTUAPUAOB KHUCIOT, UX ruaponu3. llomydeHune cinoxHbIX 3(UPOB € MCHOJb30BaHUEM
XJIOPAHTUJPUAOB U AHTHAPUAOB KUCHOT. CiokHble 3(QUPBl KaK U30MEpbl KapOOHOBBIX
kucyioT. CpaBHeHHE (PU3NYECKUX CBOMCTB U PEAKIIMOHHON CITOCOOHOCTH CJIOXKHBIX d(UPOB U
M30MEPHBIX MM KapOOHOBBIX KHUCIOT. ['maponu3 cinoxHbX 3QupoB. CHHTE3 CIOKHBIX
a¢upoB ¢eHosoB. CroxkHble FPUPHI HEOPraHUUECKUX KHUCIOT. HutpormuiepuH. AMUIBL.
Conu kKapOOHOBBIX KHUCJIOT, UX TEPMHUECKOE PA3JI0KEHHUE B MPUCYTCTBUU Ienouu. CuHTE3
KapOOHMJIBHBIX COSAMHEHUHN Pa3JI0KEHUEM KaJIbIIUEBBIX COJIEH KapOOHOBBIX KHCIIOT.

[Tpaktrueckast padora 4. CiupThl

[TpakTuaeckast padota 5. AIbIeTruIbl 1 KETOHBI

[IpakTuueckast padota 6. KapOoHOBBIE KUCTOTHI

[Ipaktuueckas padora 7. Ilonyuenne ppyKkToBbIX 3(PUPOB U CaMOJIETBHBIX JyXOB

Kontponsnas padota Ne3. Kucnopozacoaepxalniyue opraHM4ecKrie COeTMHECHHUS.



Tema 4. A30T- u cepocoaep:kamue coennuenus (8 1)

Amunbl. M3omepuss amMuHOB. IlepBuuHBIE, BTOPUYHBIE W TPETHYHBIE aAMUHBI.
du3nyeckre CBOMCTBA MPOCTEHIIMX aMHUHOB. AMUHBI KaK OopraHnyeckue ocHoBaHus. Comu
ANKWIAMMOHMS. AJKAJIMPOBAHUE W allMJIMPOBAHME aMUHOB. Peaknum aMHHOB C a30THUCTOM
KHCIJIOTOW. ApoMaTH4eCcKue aMuHbl. AHWINH. B3auMHO€E BIMSHUE TPy aTOMOB B MOJIEKYJIE
aHWIMHA. XUMHUYECKUE CBOWCTBAa aHWIMHA (OCHOBHBIE CBOMCTBA, PEaKLMM 3aMEIICHUS B
apoMaTHYECKOe AP0, OKUCIEHHE, aluinpoBanue). Juazocoenqunenus. [lonyyenne aMuHOB
U3 CIIUPTOB U HUTPOCOEIMHEHNN. [Ipumenenne annnmHa.

I'ereporukiel. @ypan M MUPPON KaK IMPEACTABUTENH IMSTUWICHHBIXTETEPOLUKIIOB.
DIEKTPOHHOE CTPOEHUE MOJIEKYbl tuppona. KuciotHele cBoiicTBa nupposia. Ilupuany kak
MPEACTABUTEND  [IECTUWICHHBIXTETEPOLMKIOB.  DJEKTPOHHOE  CTPOEHUE  MOJIEKYJIbI
nupuavHa. OCHOBHBIE CBOWCTBA NMUPUAMHA, PEAKIIMK 3aMEILIECHHS C ApOMAaTHYECKUM SIIPOM.
[IpeacraBnenue 06 MuAa301€, MUPUAUHE,

MypUHE, TyPUHOBBIX U MUPUMHUIMHOBBIX OCHOBAHUSX.

Anxanmouasl. MeToapl BBIJIETICHUS aKAJIIOMA0B U3 pacTeHuid. Metoasl 0OHapy X eHus
ankanou0oB. Knaccudukanus v TUIMYHBIE TPEICTABUTENN aTKAJIOHI0B.

Kontponbshas padota Ned. A30T- u cepocoiepKanifue CoeTuHEHUS.

Tema 5. buosiornyeckn akTuBHbIE BemecTBa (19 1)

VYrneBonpl. MoHO- M aucaxapuabl. DyHKIHMH yIIIEeBOJAOB. buonormdeckas poJib

yraeBooB. ['moko3a — ¢u3nveckue CBOMCTBA, IMHEWHAs U IukiIndeckas ¢hopmbl. Peakiun
[JIFOKO3bl (OKUCJIEHUE a30THOW KHUCJIOTOW, BOCCTAHOBJICHHME B IIECTUATOMHBIA CIHPT),
Ka4eCTBEHHbBIEC PEAKLIUM Ha IIIIOK03Y. bpokenue ritoko3sl. @PpyKkTo3a KaKk U30Mep IIHOKO3BI.
Pubo3a u gezokcupu6dosa. [lonstre o rmmko3uaax.
Hucaxapuapl. Caxapo3a Kak MpEICTaBUTENb HEBOCCTAHABIMBAIOIIMX JIUCAXAPUIOB.
Manbero3a u Jakrto3a, Iuemwioduosa. l'maponus nucaxapunoB. [lomyueHuwe caxapa wu3
caxapHoil cBekibl. [lommcaxapuapl. Kpaxman, rinmkoreHn, uesmnono3a. KadecTBeHHas
peakuus Ha kpaxmain. ['uaponns noivcaxapuaos.

Kupsl kak crnoxxkHble 3(UPHI TIUIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. OMBbUIEHKE
KUPOB. ['maporennsanus KupoB. Mblia Kak COJU BBICHINX KAPOOHOBBIX KUCIIOT.

AMUHOKHUCIIOTBI Kak amQoTepHble coeluHeHus. Peaknum ¢ KUCIOTaMH U
ocHoBaHUAMHU. OOpa30BaHUE CIOKHBIX A(DUPOB.

ITentunpl. IlentuaHas cBsSi3b. AMHUIHBIM XapakTep NENTUAHON CBs3U. ['uaponus
nentuaoB. benku. [lepBuunas, BTopudHast U TpeTUUHAsI CTPYKTYpbl OenkoB. KauecTBeHHbIE
peaKIy Ha OCJIKH.

Hyxnennoseie kucnortsl. Hykneosmasl. Hykmeormabsl. HykiieMHOBBIE KMCIOTBI Kak
npupoassie noaumepsl. Ctpoenune JIHK nu PHK. I'maponns HykI€MHOBBIX KHACIIOT.

[Ipaktrueckas pabora 8. CBOMCTBA ITIOKO3bI, CAXapO3bl U Kpaxmasa

[Ipaktuueckas padora 9. [lonyueHue MbuIa IIETOYHBIM OMBIJIEHUEM KUPOB

[IpakTuueckas padora 10. benku u ux cBorcTBa
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[TpakTrueckas pabota 11. B3aumocBsi3bp Mex 1y Ki1accaMyu OPraHUYECKUX BEIIECTB
[TpakTrueckas pabota 12. KauecTBeHHOE ompesieieHne OpraHnYeCcKuX BEIIeCTB.
KoHnTtponbHas padota Ne 5. bruonornyecky akTUBHBIE BEILIECTBA

Tema 6. BbicokoMouieKyasipHbIe coequHeHus (3 4)

[ToHsiTE O BHICOKOMOJIEKYJISIPHBIX BellecTBax. [loaumepusanys U MOIMKOHIECHCAIHS
KaK METO/Ibl CO3/1aHuUs IOJIUMEPOB.

Onactomepsl. Ilpuponnblii u  cuHTeTnyeckui  kayuyk. Comonumepusanusi.
CoBpeMeHHbIE MIACTUKHU (IIOJIMATHIIEH, TOJMIIPONUIIEH, MOJUCTUPOS, MOJMBUHUIXIOPHU,
¢Topormacr, noJaudTHIEeHTepedTanar, aKpuI-0yTaAeH-CTUPOJIbHBIN IUIaCTUK,
MOJIMKAPOOHATHI).

[IpupoaHbie U CUHTETUYECKHE BOJIOKHA (0030D).

[Ipaktrnueckas padora Ne 13. Pacrio3HaBaHKe BOJOKOH U IJIACTUKOB.

Y4eOHO-TEMATHYECCKUH TIJIAH

B mom uucne

Howmep Konuuecmeso
Tema npakxmuyeckue | KOHMpPOIbHble
membl yacos
pabombi pabombl

TeopeTnueckre OCHOBBI
1 26 1 1

OPraHUYECKON XUMHUH

2 YriaeBoaopo sl 25 2 1

Kucnopoaconep:xamue

OpPraHMYCCKUEC COCOAMHCHM A

A30T- B cepocoiepKaime

4 8 0 1
COETUHEHMUS

5 brosornuecku akTUBHBIE BENIECTBA 19 5 1

6 BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS 3 1 0

PeszepBHOE Bpems 3 - -

HUTOI'O: 102 13 5




COJEPKXAHUE KYPCA XUMHUU B 11 KJTACCE
Tema 1. Ilepuoanyeckuii 3aK0H M CTPOEHUE aTOMA

Cmpoenue amoma. ATOM - CIOXHasi 4yacTula. SIIpo aToma: MPOTOHBI U HEWUTPOHBI.
N3o0Tombl. DIEKTPOHBI. DIEKTPOHHAS 000J09Ka. DHEPreTUYecKnii ypoBeHb. OpOuTtanu: S u
p, d-opbumanu. Pactipenenenue >IEKTPOHOB MO AHEPTETUYCCKUM YPOBHSIM U OPOUTAIISIM.
DOneKTpoHHbIE KOH(UTypallMi aTOMOB XMMUYECKHX 3JIEMEHTOB. BajleHTHbIE BO3MOKHOCTHU
aTOMOB XMMUYECKHX 3JIEMEHTOB.

llepuoouueckuti 3axkon u cmpoenue amoma. COBpPEMEHHOE TMOHATHE XHUMHYECKOTO
sanementa. CoBpemeHHass  (GOpMyJIUMpPOBKa  MNEpUOAMYECKOTO  3akoHa.  [IpuumHa
NEPUOJUYHOCTA B UBMEHEHUHM CBOWCTB XUMUYECKUX 3JIEMEHTOB. OCOOCHHOCTHU 3arOTHEHUS
HSHEPreTUYECKUX YPOBHEW B AJIEKTPOHHBIX OOO0JIOYKAX ATOMOB MEPEXOJIHBIX 3JIEMEHTOB.
DJEKTPOHHBIC CEMEWCTBA JICMEHTOB: S- U p-aemenmul; d- u f-anemenmol.

Omxkpoimue JI. U. Menoeneegvim Ilepuoouueckozo 3akona. Baxkuenime NOHATHS XUMUU:
aTOM, OTHOCUTEJIbHAs aTOMHas W MoJIeKyJsipHass maccel. Otkpeitue [[. 1. MenneneeBbim
[Tepuonuueckoro 3akoHa. [lepuoanueckuii 3akon B popmynuponke /. 1. Menneneesna.

llepuoouveckass  cucmema J[. H.  Menoeneesa. llepuoamdeckass  cucrema
. V1. MenzeneeBa kak rpaduueckoe OTOOpakeHHE MEPUOJUYECKOTO 3aKoHa. Pa3nnuHble
BAPUAHTHl NEPHOAUYECKON cuctembl. llepuoasl W rpynmbl. 3HAYEHHE MNEPUOAUYECKOrO
3aKOHA U IEPUOANYECKON CHCTEMBI.

JemoncTpanuu. Paznuunsie popmsl [lepuonnueckoii cucremsl Jl. . Menaeneesa.

Tema 2. CTpoeHue BemecTBa

Kosanenmnasn xumuueckasn cesazv. lloHsiTe 0 KOBajgeHTHOM cBsizu. OOIIas AIEKTPOHHAs
napa. KpaTHOCTh KOBaJI€HTHOM CBSI3U. DJIEKTPOOTPULATENbHOCTh. KOBaleHTHAS MOJsIpHAs U
KOBAQJICHTHAs HEMOJISIpHAsE XUMUYeCKue CBs3M. OOMEHHBI W JOHOPHO-aKIENTOPHBIN
MEXaHM3Mbl ~ OOpa3oBaHUs  KOBAJEHTHOW CBsA3U. BeliectBa  MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA COCTaBa ISl BEIIECTB MOJIEKYJISIPHOTO
CTPOEHHUS.

Honnasa xumuueckas ceéa3b. Katnonsl u aHnoHbl. MloHHAs cBsA3b U ee cBoucTBa. MoHHas
CBSI3b KaK KPalHMUM CIIydall KOBAJEHTHOW MOJISIPHOU CBSI3H.

Memannuueckas xumuuecxkas cenzwb. O01Me GU3NIECKUe CBOMCTBa MeTaJUIOB. CIjIaBhI.

Booopoonass  xumuueckas ceésazp. BomoponHas  CBsS3b Kak  OCOOBIA  cityyai
MEXMOJICKYJIIPHOTO B3aMMOJICHCTBHI. MexaHnu3M ee 00pa30BaHUs U BIIMSHHUE HA CBOWCTBA
BEILIECTB (Ha IPUMEPE BOIbI).

Aepecammnvle cocmosnus eewjecmea. 1'aszpl. 3akOH ABoragpo 1uisi ra3oB. MoOJspHBII
00beM ra3000pa3HbIX BelecTB (Mpu H. y.). KUIKOCTH.

Tunet  xkpucmaniuueckux  pewemox.  Kpucramnuueckas  pemerka.  VoHHbIE,
METAJIMYECKUE, ATOMHBIE W MOJEKYJISIPHBIE KPHUCTANIMYECKUE PEUICTKU. AJITOTPOIHS.
AMopdHBIE BEIIeCTBA.

Yucmole eewecmea u cmecu. CmMecn M XHMHYECKHE coequHEHUs. ['OMOreHHoie u
reTeporeHHble cMecu. MaccoBasi 1 00beMHas 1071 KOMIIOHEHTOB B cMecu. MaccoBasi 101
npumecei. Pemenne 3a1a4 Ha MacCOBYIO 10O TPUMECEHN.
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Hucnepcnvie cucmemvl. llonatue paucmepcHoit cuctembl. JlucmepcHas ¢asza u
aucnepcronHas cpena. Kimaccudukanms TUCIepCHbIX CUCTEM.

JemMoHcTpanmuu. MoJienb KpUCTAUTMYECKONW pemeTKH xjopuaa Hatpus. OO0pasipl
MHUHEpPAJOB C HWOHHOM KPUCTAIUIMYECKON pEIIeTKON: KalbpluTa, TajauTta. Mopaenu
KPUCTAJUTMYECKUX PEIIETOK «CYyXOoro Jjpaa» (Wiu Woma), anmasa, rpadura (Wim KBapia).
Mogaenb MOSIpHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSHUS BOBI.

JlabopatopHble onbIThl. 1. OnpeneneHne CBONCTB HEKOTOPBIX BEIIECTB HA OCHOBE THIMA
KpUCTANIMYECKON pemeTku. 2. O3HaKOMIIEHHE C KOJUIEKIMEW MOJMMEpPOB, IlacTMacc U
BOJIOKOH MU wu3Aenuid u3 Hux. 3. XKecTkocTb BOJbI. YCTpaHEHHE >KECTKOCTH BOJBL. 4.
O3HaKOMJICHHE ¢ MUHEPATLHBIMHU Bo1aMH. 5. O3HAaKOMIICHUE C TUCTICPCHBIMU CUCTEMAMU.

Tema 3. DiIeKTPOJIUTHYECKAS TUCCONUAMS

Pacmeopybl. PacTBOpbl KaKk TOMOT€HHBIE CUCTEMBI, COCTOAIINE M3 YACTHULl PACTBOPUTEIIS,
pPacCTBOPEHHOrO0 BEIIECTBA M TNPOAYKTOB WX B3auMoOJeHcTBUSA. MaccoBas  10Js
PacCTBOPEHHOIO BEIIECTBA. THUIIBI paCTBOPOB.

Teopus snexmponumuyeckol ouccoyuayuu. INESKTPOIUTHI U HEINEKTPOIUTHL. CTeneHb
ANEKTPONUTHYECKOM aucconuanuu. CuiibHble U cladble DJIEKTPOJUTHL. Y PaBHEHHS
ANEKTPOIUTUYECKON JTUCCOLUALINH.

Kucnomwur B cBeTe TEOpPUHM AJIEKTPOJIUTHUECKOW aucconuanuu. OOmume CcBoOWCTBa
HEOPTraHMYECKUX W OPraHUYeCKUX KHUCJIOT. YCJIOBUS TEUYEHHUS pEaKIuid MEexXIy
3JIEKTPOJINTAMHU 10 KOHIIA.

OcHosanusi B CBETE€ TEOPUU DICKTPOJUTUYECKON JHUCCOIMAIUHU, UX KiIaccupuKaius u
oO11ue CBOMCTBA.

Coau B CBETE TEOPHH DJISKTPOJUTHUYSCKOM IUCCOIMAIINM, UX KiIacCUpUKAIUSI U oOIIue
CBOMCTBA. DJIEKTPOXMMHUYECKUN Psifi HANPSIKEHUN METAIJIOB M €r0 MCIOJb30BAHUE IS
XapaKTePUCTUKN BOCCTAHOBUTEILHBIX CBOMCTB METAJLIIOB.

Tuoponuz. Cnyuam rtugponusza conedl. Peakmmst cpenst  (pH) B pacTBopax
TUIPOJIU3YIOIIUXCS COJIEH.

JemoncTpanuu. VicnbiTaHue pacTBOPOB AJIEKTPOJIMTOB U HEANEKTPOJIUTOB HA MPEAMET
JMCCOIMAIINK. 3aBUCUMOCTD CTETICHU AJIEKTPOJIUTUUECKON JUCCOIUAIIMA YKCYCHOW KHUCIOTHI
OT pazbaBiieHus] pacTBopa. [IpuMepsl peakinii HOHHOTO 0OMEHa, UAYIIUX ¢ 00pa3oBaHHEM
OCajJKa, raza Wivd BOJAbl. XMMHYECKHE CBOWCTBA KHUCJIOT: B3aWMOJECHCTBUE C METAJJIAMH,
OCHOBHBIMU M aM(OTEPHBIMH OKCHJIaMU, OCHOBAaHUSAMH (IIIEJI0YaMH U HEPACTBOPUMBIMH B
BOJI€), CoJIsIMU. B3anMo ielicTBHEe a30THOM KUCIIOTHI C MEJIBIO.

JlaGopaTopHbie onbIThl. 6. O3HakoMJeHUE ¢ KoJuiekiued kucior. 7. Ilomydenue u
CBOMCTBAa HEpPACTBOPUMBIX OCHOBaHMH. 8. O3HAKOMJICHHE C KOJUIEKIHMEW OCHOBaHMM. O.
O3HakoOMJIEHHE C KOJUIEKIIMEW MHHEpPAJIOB, cojaepskamux coiu. 10. McnbiTaHue pacTBOpoB
KHCJIOT, OCHOBaHUW U coyied nHaukaropamu. 11. PaznmuuHele ciydan rugponusa cosen. 12.
['uaponu3 XJI0pua0B U alleTaTOB IIEJIOYHBIX METAJIOB.
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Tema 4. Xumnueckue peakuuu. Bemecrsa

Knaccugurayus xumuueckux peaxyui. Peakuuu, upgymume 0e3 H3MEHEHHS COCTaBa
BemiecTB. Krnaccudukamuss Mo 4YUCIy M COCTaBy pPEAardpyrolvxX BEIIECTB U MPOJIYKTOB
peakuuu. Peaknuu pasznoxeHus, COCIUHEHHMs, 3aMEIICHUS U OOMEHa B HEOPTraHWYECKON
XUMHUM. Peakuuu nOpUCOEOWHEHUsA, OTUICIUICHUS, 3aMEIICHUS W HW30MEpPU3allid B
OpPraHMYeCKOM XuMHH. Peaknmm nonmumepus3anvu Kak 4YacTHBIM Cllydaldl peakuuu
IPUCOEANHEHUS.

Tennosoii s¢ghghexm xumuueckux peaxyuti. DK30- U DHIOTEPMHUUYECKUE PEAKIUU.
Tepmoxumuyeckne ypaBHEHHUS. Pacuer KOJIMYECTBA TEIUIOTHI MO TEPMOXUMHYECKUM
YPaBHEHUSIM.

Ckopocmv  xumuueckux peaxyuti. [loHATHE O CKOPOCTM XHMHYECKHX pPEAKLUH,
AHAJIMTUYECKOE BbIpaKEHUE. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHIICHTPAIH, JaBJICHMUS,
TEeMIIEPaTyphl, MPUPOJbl PEArMPYIOLIMX BEIIECTB, IUIOMIAAN X CONPUKOCHOBEHUA. 3aKOH
JNEUCTBYIOIIUX MacC.

Kamanus. Karammszatopsl. Karaims. [lpumepsl  KaTanuTHYECKMX IPOLECCOB B
MIPOMBIIICHHOCTH, TEXHHKE, ObITy. DepMeHThl M UX OTJIMYUS OT HEOPTraHUYECKUX
KaranuzaTopoB. [I[puMeHenne kaTanu3aTopoB U (epMEHTOB.

Xumuueckoe paenogecue. (OOpaTuMble U HeoOpaTUMBbIE peakUuUd. XUMHUYECKOE
pPaBHOBECHE U CITOCOOBI €T0 CMEIICHHSI Ha PUMEpPE TIOJTyUYeHUs] aMMHUaKa.

Oxkucaumenvro-eoccmanosumenvrvlie npoyeccovl. OKUACIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakuuu. OKUCIUTENb UM BOCCTaHOBHUTENb. OKHCIEHHME M BOoccTaHoBieHHE. CocTaBieHHE
YpaBHEHUHN OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOJIOM AJIEKTPOHHOTO OaiaHca.

Obwue ceoticmea memannog. XUMHUYECKHE CBOMCTBA META/UIOB KaK BOCCTAaHOBUTEIICH.
BzaumopencTBue MeTaluIOB ¢ HEMETaLIaMH, BOJOM, KHCJIOTaMH W PACTBOPAMHU COJIEH.
Mertamnorepmus.

Kopposusi memannoé Kak OKHCIUTEIbHO-BOCCTAHOBUTENbHBIA Mpouecc. CrnocoObl
3alIUThl METAJUIOB OT KOPPO3HUH.

Obwue ceoticmea Hememannios. XUMUYECKHE CBONCTBA HEMETAJJIOB KaK OKHCIHTEICH.
B3aumopneiicTBue ¢ MeTallaMH, BOJOPOJAOM M JApyruMu Hemetaimiamu. (CBolicTBa
HEMETAJUIOB KaK BOCCTAaHOBUTENEH. B3auMonencTBue ¢ MNPOCTBIMA M CIOKHBIMH
BEIIECTBAMH-OKHUCIUTEIIMU. O0II1ast XapaKTepUCTHKA TaJIOTCHOB.

Onexmpoauz. OOIMKE CHOCOObl MOJYYEHUS METAUIOB W HEMETAIIOB. JIEKTPOJIU3
pPacTBOPOB UM PacIUIaBOB 3JIEKTPOJIUTOB Ha MPUMEPE XJIOpHUIA HATPUS. DINEKTPOJIUTHUYECKOE
nmoiaydyeHue amtoMuHMA. [IpakTudyeckoe 3HayYeHWE JIIEKTpoau3a. | albBaHOIUIACTHKA U
raJbBaHOCTETHS.

3akntouenue. I1epCcrieKTUBBI PA3BUTHS XUMUYECKOM HAYKH U XUMUYECKOTO MPOU3BOJICTBA.
XuMmus 1 mpodJsieMa 0XpaHbl OKPYKAIOIIEH CpeIbl.

JleMoHCTpanuu. OK30TEPMUYECKHME U DHAOTEPMHYECKHE XUMHUYECKUE PEaKLIHH.
TeroBele sABJICHHUS [PU PACTBOPEHUM CEPHOM KHUCIOTHL M aMMHUAYHOM CEJUTPHI.
3aBUCUMOCTh CKOPOCTH pPEaKIHMH OT MPUPOJbl BEHIECTB Ha MPUMEpPE B3aUMOACHCTBUS
pPacTBOPOB PA3JIUYHBIX KHUCIOT OJWHAKOBOM KOHUEHTPAMU C OJWHAKOBBIMU KYyCOUYKAMU
(rpanysnaMu) IIMHKA U OJAMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, JKeJe3a) C
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PacTBOPOM COJIITHOW KHUCJOTHI. B3auMoaencTBue pacTBOPOB CEPHOU KUCIIOTHI C paCTBOPAMH
THOCYJb(paTa HATPUS PA3TUIHON KOHIICHTPAIUU W TeMIlepaTyphl. MOAEb KUISIIETO CIOA.
Pasnoxenue nepokcuaa BoAOPoa ¢ MOMOIIbI0 Heopranuueckux karanu3atopos (FeCl,, Kl)
U TPUPOJHBIX OOBEKTOB, COJIEpXkalMX Karanady (ceipoe msico, kaprtodens). I[Ipocteiime
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIMU: B3aUMOJICHCTBUE [IUHKA C COJIIHOM KUCIOTON
u xenesa ¢ cynbdarom meau (II). Monens amektponusepa. Mojenb 37IeKTPOIU3HONW BaHHbI
JUTSI TIOJTyYEHUS allFOMUHMUSL.

JlaboparopHble onbIThI. 13. [Tonyyenue kucnopoja pa3iokeHHEM IEPOKCHIA BOJOPOIa
C TIOMOIIBIO IMOKCHJIA MapraHila ¥ KaTana3bl cblporo kaprodens. 14. Peakuus 3amenieHus
MeJH Kene30M B pactBope cyibdara menu (II). 15. [Tomydernue Bogopoa B3auMOICHCTBUEM
KHCJIOTBI ¢ IUHKOM. 16. O3HakoMjeHue c KoJuleKuuend meramioB. 17. O3HaKOMIIEHHE C
KOJUIEKIIMEN HEMETAILIOB.

IIpakTuyeckne padornl. 1. Tlomydenuwe, coOupaHue U paclo3HABaHUE Ta30B.
2. Pemienne  DKCIIEpUMEHTATBHBIX 3a7a4 Ha HMJACHTU(PHUKAIIUIO HEOPTraHWYECKUX W
OPTraHUYECKUX COCIUHECHUMU.

MATEPUAJBLHO-TEXHUYECKOE OBECITIEYEHUE OBPA30BATEJLHOTO
MPOLIECCA

1.Pemenue 3aga4 no xumun. .I". Xomuenko. M.: «HoBas BomHay, 2006

2.ITocobue mo XxuMuu AJisl TOCTymaromux B By3bl. M.I'. XomueHko.

M.: «HoBasg BosHA», 2006

3.bosnb110#i cripaBOYHUK 11 IIKOJIBHUKOB U MOCTYMAIOIIUX B BY3bI.

M.: «/IPODAY, 1998

4.Coopnuk 3aaa4 no xumuu 8-9 knaccel. E.B.CaBuHKkuHA.

M.: «<ACT — ITPECCx», 2001

5.Meroauka pemenus 3ana4 no xumun. [{.I1.Epeirun. M.: «IIpocBemenuey, 1989

6.Coopnauk onumnuanubix 3aaa4d. B.H.Joponskun. PoctoB-na-Jlony

«Jlernony», 2011

7. qunaxtuyeckuil Mmarepuan no xumun 10-11 kmace. M.: «IIpocsemienue»,2004

8.IIpoBepounblie paboThl 0 Heopranunueckor xumun 8 kiacc. H.I1. I'aBpyceiiko

M.: «IIpocBemienne»,1990

9.IlpoBepounbie  paboTel 1O  opranwdeckor xmmuu. H.IL.I'aBpyceiiko. M.:
«ITpocemnienue», 1988

10. TecThl IO OCHOBHBIM pazfenaM mikojibHOro kypca. C.B.I'opoynioBa. M.: «kBAKO»,
2006

11. UunuBuayanbHblid KOHTPOJIb 3HaHUM. KapTrouku — 3aganust 10-11 kmaccer

Bourorpan «Yuutens», 2007

12 Kaprouku 3ananuii. Xumus 8 kiacc. CapatoB «Jlumeii», 2004

13.BueknaccHas padora o xumuu. C.M.Kyprauckuii. M.: «Act — [Ipeccy, 2006

14 NnrennexkryansHble urpsl mo xumun. C.M.Kypranckuii. M.: «5 3a 3Hanusn»,2006
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15.Xumus u sxonorus. 8-11 kimaccel. I'.A.@aneesa. Bonrorpaa «Yuurens»,2003

16.0Opranuzanust 1esTeNbHOCTH KabUHeTa XUMUU B 00pa30BaTeIbHOM YUPEKICHUU.

C.IO.UrnarbeBa. Bonrorpan «Kopudeii», 2007

KapTouku u pazgaTounslii MaTepuan ajs § Kiacca:

« ATOMBI XUMHUYECKHUX HJIIEMEHTOBY»

«IIpoctsle BemecTBa»

«CoenuHeHNs] XUMUYECKHUX 3JIEMEHTOB)

«M3MeHeHuns1, MPOUCXOASIINE C BEILIECTBAMI»

«CKOpOCTh XUMHUYECKUX peaKnii. XUMUYECKOE PaBHOBECHE)

«PactBopenne. PactBopel. Peaknum  MOHHOro  oOMEHa M OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUI

Kaptouku u pazgaTounslii MmaTepuan ais 9 kiacca:

«Meraiby

«HemeTamibn

«OprannvecKue BEIIECTBA»

HaGop nuckos

1. Junaktuyeckuil 1 pazgaTounslii Mmatepuan. Xumud. 10-11 kinacc. «Yuurenb»

2. XuMus 111 TyMaHUTapueB. DJIEKTUBHBIN KypcC.

3. Xumus. [MA 9 knacc. «Yuurenby

4. Xumus — 8

5. XuMHus BOKPYT Hac.

6. Ypoxu xumun. Kupuin u Medoauii. 8-9 kmaccer

7. llIkonbHBIN XUMUYECKHH dKcTiepuMeHT. Heopranndeckas xumus. MeTtamibl ToOOYHBIX
MOArPYNI. XUMUS U JJIEKTPUUECKUN TOK.

8. Xumus. 9 knacc. «podar

9. Opranunueckas xumus.10-11 kmaccel. «YUuTeab»

10. Xumust. 8-11 kinaccol. «YUUTENbY

Konnekmuu — pa3gaTouHblii MaTepuaibl

AJIFOMUHUT

Meramnel critaa KMC 1

Paznarounslii MmaTepuall K KoJuieKUnn « MuHeEpalibl 1 TOPHBIE TOPOIBDY

YyryH u cTanb

TorumBo

[ITkxana TBEpIOCTH

Bosokna KB 2

ITimactmaccel

KameHnHblii yroas 1 IpoayKThl €€ epepadoTKu

Kayuyxk

Monenu 1eMOHCTpallMOHHBIE

KoMmmiekT kpucTaliinuecKux pem€TokK:

- aIMasa

- rpadura
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- TMOKCUJA yriiepoaa

- Kenesa

- Marnus

- Menn

- [IoBapenHoM conn

- Mona

- JIpna

2. IIpubopsl, HAOOPHI OCY/IbI, TAOOPATOPHBIX MPUHAIIICKHOCTEHN 15
XUMHYECKOT0 SKCIIEPUMEHTA.

- 6ans komOunuposannas J{KJI

- BECBI TEXHUYECKHUE 2 KIJIACC C TUPSIMHU

- HarpeBaTenu (cniupTOBKH)

- llITatuB nadoparopusiii Metayumueckuii 111JIb

- [IpoGupxu 11X-21

- Habop cxistHOK (250 M)

- KoMImekT i1 1eMOHCTPalMOHHBIX ONBITOB YHUBEPCANbHBIN N0 xuMun KIOXY
- CTONMKH OABEMHBIE

-HaGop MenHoM mocy sl

Hab6op dapdoposoii u assHCOBOM MOCYIbI:

- YaIIKH JJIs BBIMTAPUBAHUS
- CTYIIKU C TIECTUKOM

- JIO’KKa JIJIs1 B3SITUS BEIECTB

- Ammapar Jis oTy4YeHus Ta30B

- HaGop 1151 ONIBITOB 1O XUMUU C .AJIEKTPUUECKUM TOKOM
- [Ipubop 11t moTy4YeHus: TAIOU0ATKAHOB

- Becnl yueOHbIe ¢ rupsiMu

- Epmm u mpuHaJIe:)KHOCTH TS MBIThSI TTOCY/IBI

- 3a)KUMBbI KOMOWMHUPOBAHHBIC

- HaGops! cTekIIIHHBIX TPYOOK

- [IpoOxu pa3HBIX pazMepoB
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