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[TOACHUTEJIbHA A 3AIINCKA

Pabouas mporpamMmMa cocTtaBieHa Ha OCHOBE IPOrpPaMMBbI OCHOBHOTO OOIIEro 00Opa30BaHUs 110
XUMHH, a TaKKe MporpamMmbl Kypca Xxumuu Jiis ydamuxcs 10 - 11 kmaccoB 061eo6pazoBaTenbHbBIX
yupexaenuii ( aBrop O.C. I'abpuensH), u paccuntana Ha 68 y4eOHBIX YacoB.

[Iporpamma pa3paborana B cooTBeTCTBUH ¢ yueOHBIM TutaHoM MBOY COII Ne 27 njyist ypoBHS
cpeaHero oOmero o0pa3oBaHHsS C HCIHOJB30BAHMEM COBPEMEHHOTO O00OpyIOBaHHMS IEHTpa
€CTECTBEHHOHAYYHOW M TeXHOJOorn4eckoi HampaBieHHOCTH «Touka pocra». Ha 6a3ze nentpa «Touka
poctay obecnednBaeTcsl peanu3anus 00pa30oBATENbHBIX IPOTPAaMM  €CTECTBEHHOHAYYHOH U
TEXHOJIOTUYECKOW  HAampaBJIeHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM €  TpeOOBaHUSIMU
3aKOHOJATENbCTBA B cepe oOpazoBaHus M C¢ yu€ToM pexoMmeHaauuii DenepansbHOTO oreparopa
y4eOHOro rpeaMera «XuMHUs».

IIporpamma:

® I03BOJISIET COXPAHUTH JOCTATOYHO LEJIOCTHBIA U CUCTEMHBIN KypC XUMHUH,
KOTOPBIN (pOpMUPOBAIICS HA MPOTSHKEHUH JIECATKOB JIET B POCCUHCKOM LIKOJIE;

® [pEACTaBIsET KypC, OCBOOOKAEHHBIN OT H3JHILIHE TEOPETU3UPOBAHHOTO U CIOKHOTO
Marepuana, Jyisi OTpabOTKH KOTOPOTO TpeOyeTCs HeMajio BpEMEHH;

e BKJIIOYAET MaTepuall, CBA3aHHbIN C IOBCEJHEBHOM XKU3HBIO YEJIOBEKA, TAKXKe ¢ Oyayiien
poheCCHOHATTLHOMN IEATEIFHOCTHIO BBITYCKHUKA CPEHEH MIKOJIBI, KOTOPasi HE UMEET SIPKO
BBIPQ)KCHHOU CBSI3H C XUMUEH;

® [IOJIHOCTBHIO COOTBETCTBYET CTaHIAPTY XUMHUUYECKOT0 00Opa30BaHUs CPEIHEN IIKOJIbI
6a30BOr0 ypOBHSI.

Pabouas nporpamma opreHTHpPOBaHa Ha UCIIOJIb30BAaHUE YUEOHUKA:
lNa6puensu O.C. Xumus 11 kmacc. ba3oBblit ypoBeHb: yueb. 1ist o0ieo0pa3oBar.
yupexaennit/ O.C. ['abpuensH. — 2 — e 3., crepeoTuir. — M.:

TPEBOBAHIA K YPOBHIO ITOJAI'OTOBKHA

YYEeHUK JI0JKEH 3HATH:

® gaxcHelwue XUMUYeCKue NOHAMUA: BEIECTBO, XUMUYECKUI JJIEMEHT, aTOM, MOJIEKYJIa,
aTOMHAasl U MOJIEKYJIIpHasl Macca, HOH, aJNIOTPOIIHSI, U30TOIbI, XUMUYECKasl CBSI3b,
ONEeKTPOOTPULATENIBHOCTD, BaJIECHTHOCTD, BAJIECHTHOCTD, CTETIEHb OKUCIIEHHUS, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIN 00bEM, BELIeCTBAa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHMSI, PACTBOPBI, JJIEKTPOJIUT ¥ HEIIEKTPOJIUT, JIEKTPOIUTHUECKAS TUCCOLUALINS,
OKHUCJIUTEIb U BOCCTAHOBUTEIb, OKUCIIEHHE BOCCTAHOBJIEHHE, TEIIOBOM 3(h(eKT peakuumy,
CKOPOCTb XUMUYECKON PEAKIINH, KaTaJIn3, XUMUUYECKOE PAaBHOBECHE;

®  OCHOGHbIE 3AKOHbI XUMUNU: COXPAHEHMSI MACChI BELLIECTB, IOCTOSIHCTBA COCTABA,
MEPUOINYECKUIN 3aKOH;

®  OCHOGHblE Meopuu XUMUU: XUMUUECKOHN CBSI3U ANEKTPOIUTUIECKON JUCCOLMAINY;

®  gajcHelluiue 6euyecmea i Mamepuaipbl: OCHOBHbIE METAIIJIBI U CILIABBI, CEpHas,
COJIsIHAsA, a30THAs, KMCIIOTHI, IEN0YH, aMMUAK, MUHEpaJIbHbIE YA0OpEHMS;

YUeHHK TO0KEH YMETh:

® Ha3pIBATh U3YUYECHHBIEC BEIIECTBA M0 «TPUBUATIHLHOW WM MEXTYHAPOIHON HOMEHKIIATYpE;

® ompeaessiTh: BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB, TUI
XUMHUYECKOH CBSI3U B COEIMHEHUSX, 3aps]] MOHA, XapaKTeP CPelbl B BOJHBIX pacTBOPax
HEOPraHMUYECKUX COECAUHEHUSAX, OKMCIUTENb U BOCCTAHOBUTEID;

® XapaKTepH30BaTh: HJIEMEHTHI MAJIbIX EPUOJIOB IO UX nosoxkeHuto B [ICXD; obuue
XMMHUYECKHE CBOICTBA METANIOB, HEMETAJNIOB, OCHOBHBIX KJIAaCCOB HEOPTAaHUUYECKUX
COEeIMHEHNM;




e O0BSCHATH: 3aBUCHUMOCTb CBOWCTB BEIIECTB OT UX COCTAaBAa U CTPOCHUS; IPUPOLY
XUMHUYECKOH CBSA3U (MOHHOM, KOBaJIEHTHOM, METAJTMYECKOI ), 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOHN peaklMy U TOJI0KEHUSI XUMUYECKOTO PAaBHOBECHS OT Pa3InYHBIX (PaKTOPOB;

e BBINOJHATH XUMHYECKHH 3KCIIEPUMEHT 110 PAaClIO3HABAHUIO BAXKHEUILINX
HEOPraHUYECKHUX BEILECTB;

® MPOBOAUTH CAMOCTOSITEIBHBIN MTOUCK XMMHYECKOH MHPOPMAITUH C
WCII0JIb30BAHUEM PA3JINYHBIX HCTOYHHUKOB;

HCIOJIb30BATh NPUOOPETEHHbIE 3HAHUS H YMEHHS B IPAKTHYECKOH JIesITeIbHOCTH
¥ NOBCETHEBHOI JKU3HM IS
e OOBSICHEHUS] XUMHUECKUX SIBJICHUH, IPOUCXOAALINX B IPUPOJIE, OBITY, Ha TPOU3BO/ICTBE;
®  DHKOJOTHYECKU ITPAMOTHOI'O IMOBEICHUS B 0.C.;
®  OICHKH BJIMSHHS XUMHUYECKOTO 3arps3HEHHS 0.C. HAa OPraHU3M YeJI0BeKa U JAPYTrue
JKUBBIC OpPTaHHU3MBbI;
e 0e30MacHOro OOpaIeHus ¢ TOPIOYMMH U TOKCHYHBIMHU BEIIIECTBAMH, JTAOOPATOPHBIM
o0opyoBaHUEM;
¢ [IPUTOTOBJICHUC PACTBOPOB 33I[aHHOfI KOHLICHTpAluu B 6LITy 1 Ha IMPOU3BOACTBC.

COJEPXAHHUE TEM YUEBHOI'O KYPCA XVMMHU B 11
KJIACCE 2 4aca B Hezento, 68 yacoB, U3 HUX 2 4aca — pe3epBHOE BpeMs
Tema 1. CTpoenue atoma u nepuoaundeckuii 3axon /I.U. MenaeseeBa ( 6uacoB)

OCHOBHbBIE CBEJJEHUSA OCTPOEHHUHU AaTOMa.
SAnpo: npoToHsl U HEUTPOHBI. M30TONBI. DNEeKTpOHBI. DJIeKTpOHHAsE 000J04YKa. DHEPreTU4ecKuil
ypoBeHb. OCOOEHHOCTU CTPOEHUS YHEPTETHUECKUX 000JI0UYEK aTOMOB 3JIEMEHTOB 4 — TO M 5 — ro
nepuonoB I[lepuoanueckoii cucremsl J[.M. MenneneeBa ( mepexoanbix snemeHToB). [lonsTtue 00
opOUTaNAX. S — U P — OPOUTAIH. DIEKTPOHHbIE KOHPUTypallui AaTOMOB XUMHUYECKUX AJIEMEHTOB.
[Tepuonunueckuinszakon/[ U. MeHneneeBaBCBETEYUYEHUSAIOCTPOECHUUA
T 0 M a. OtkpeiTe [I.11 MeHaeneeBbIM NEpUOINIECKOTO 3aKOHA.

[lepuonuueckass cuctema xumudeckux osnemeHToB J[.M. MenneneeBa — rpaduueckoe
oTOOpaKeHHE NEePUOTUYECKOro 3akoHa. DPU3NYECKUH CMBICT IOPSIKOBOIO HOMEpa 3JIEMEHTa,
HOMEpa MEepHoJa W HOMEpA TPYyNIbl. BAJICHTHBIE AJIEKTPOHBI. IIpUYMHBI W3MEHEHUs CBOWCTB
3JIEMEHTOB B NEPHOAAX U Ipymmax ( MIaBHBIX HOATPYINAXx).

ITonoxenue BOAOPOA B IEPUOJUIECKON CUCTEME.
3HaueHUE MEePUOINYECKOr0 3aKOHA U NEPUOANYECKON CUCTEMbI XUMUYECKHUX Ay1eMeHTOB J[.1.
MeHaeneeBa 1 pa3BUTUS HAYKH U IOHUMAaHUS XUMUYECKOM KAPTUHBI MUPA.
JemoncTpauuu. Pazanyunsie GopMbI IEPHOAMYECKON CHCTEMbI XUMUYECKUX d1eMeHToB JI. 1.
Menneneena.
JlaGopatopusbiii  onbiT .1. KoHCTpynpoBaHue TNEpHOAMYECKOW TaOJHUIBI BIEMEHTOB C
HCIIOJIb30BAHUEM KapTOYEK.

Tema 2. Ctpoenue BemecTBa ( 26 yacon)

MonHasxumMudyeckascBsi3b.Karnonsl u annonsl. Knaccudukanus nonos. Monnsie
KpUcTaJuIMueckue pemérku. CBONCTBA BEMIECTB C 3TUM TUIIOM KPUCTAJUTMYECKUX PELIETOK.

KoBaneHTHaAasXUMHUUYECKasACBSI3b . DIEKTPOOTPULIATENLHOCTh. [lomsipHas u
HENOJIAPHAs KOBAJICHTHBIE CBSA3U. JIMMOJIb. TONSPHOCTH CBS3U M IOJSIPHOCTH MOJIEKYJIBL.
OOMEHHBIT W JIOHOPHO — aKIENTOPHBIA MEXaHW3Mbl O0Opa30BaHUS KOBAJICHTHOM CBS3H.
MonekynspHble U aTOMHBbIE KpUCTaUIMueckue pemeéTku. CBOMCTBAa BEIIECTB C ATUMHU THUIIAMHU
KPUCTAJUIMYECKUX PEIIETOK.

MeTannuuecKkassXUMHUUYCCKascBs3b OCOOCHHOCTH CTPOCHHE aTOMOB METAIIJIOB.
Meramnueckass XMMHYECKasi CBSA3b M MeETAJUIMYECKas KpucTauimueckas pemeérka . CBoicTBa
BEILIECTB C 3TUM TUIIOM CBSI3H .



BonopoaHasxumMuueckascss3b.MexmonekylsapHas U BHyTPUMOJIEKYIIpHas
BOJIOPOJIHAS CBSI3b .3HAUCHHE BOJIOPOIHON B OPTaHU3AIMH CTPYKTYpP OHOMOIUMEPOB .

ITonuw™ep b Jlmactmacesl : TEpMOIUIACTBI M PEAKTOILIACTBI , MX IPEACTABUTENH U
npuMeHeHue .BookHa : mpupoaHble (paCTUTENbHBIE U )KUBOTHBIE )M XMMUUYECKHE (MCKYCCTBEHHBIE
Y CUHTETHUYECKHE ) ,UX IPEJACTABUTEIN U IPUMEHEHHUE .

'azobpasHoe COCTOSIHHUE BeInecTBa.TpuarperaTHeIX COCTOSIHUS BOJBL.
OcobeHHocTr cTpoeHus ra3oB .MoJeKysIpHbIA 00beM Ia3000pa3HbIX BEIIECTB .

[Tpumepsl ra3000pa3HbIX NPUPOIHBIX CMECEH : BO3AYX , IPUPOIHBIN ra3 .3arps3HeHue
aTMocQepsl (KUCIOTHBIE JOXKIU , TAPHUKOBBINA Y3PQPeKT ) 1 6oprda ¢ HUM .

IIpencraBurenn ra3000pa3HbIX BEIIECTB : BOAOPOA , KUCIOPOJ , YIJIEKHUCIBIN ra3 , aMMHaK,
sTwiieH JX nonyuenue , cobupanue v pacno3HaHue .

Kunnkoe cocTtosHUE BellecTBa.Boxa.norpebieHue Boibl B ObITY U HA
1pon3BocTBE .JKECTKOCTh BO/IBI U CIIOCOOBI €€ YCTPAaHEHHUS .

MuHepanbHble BOJbI , UX UCIOJIb30BAHNE B CTOJIOBBIX U JIEYEOHBIX LIEISIX .

Kunkne kpucTauibl ¥ UX IPUMEHEHUE .

TBépnoe cocTtosHue BelmecTBa.AMPpopHbIE TBEPbIEC BEIIECTBA B IPUPOJIE U
YKU3HU YEJIOBEKA , UX 3HaU€HUe U npuMeHeHue .Kpucraminyeckoe cTpoeHUE BEILIECTBA .

HucnepcHbecucrte M bl .Jlonstue o qucnepcHsix cucremax JucnepcHast ¢asza u
mucriepcuonHas cpeaa Kimaccupukanuss TUCTIEPCHOHHBIX CHCTEM B 3aBUCHMOCTH O arperaTHOTO
COCTOSIHUS IUCIIEPCUOHHOMN Cpe/ibl U JUCIIEPCUOHHOM (a3bl .

['pyboamcriepcHbIE CUCTEMBI : AIMYJIbCUH , CYCIICH3UH , @9PO30JIH .

ToHKOIUCIIEPCHBIE CUCTEMBI : TE€IU U 3074 .

CocraBBemecTBauCMeCcCe il .Bemecrsa MOIEKyIsIpHOTO U HEMOJIEKYJISPHOTO
CTpOEHMS .3aKOH IOCTOSIHCTBA COCTAaBA BELIECTB .

[lonstue «monsi» u €€ pa3HOBUIHOCTh : MaccoBasl (JOJS JIEMEHTOB B COEAMHEHMH, JOJIS
KOMIIOHEHTa B CMECH — J0JIs IPUMECEH , 10J11 paCTBOPEHHOT'O BEILLIECTBA B PACTBOPE) U 0OBEMHAs
JloJs BBIX0/1a MPOJYKTA peakuy OT TEOPETUUECKHU BO3ZMOXKHOTO .

JemoHcTpanuu. .Mojienb KpUCTaUTMUECKON peméTku xyiopuaa Hatpus .O0pasisl MUHEPAIoB ¢
MOHHOM KPUCTAJUINYECKOW PEHIETKOM : KaJIbLUTA , TayuTa .MOJenu KpUCTALNINYECKUX PEIIETOK
«cyxoro Jpaa» (wm #oxa), anmasa , rpagpurta (wim kBapua).Mogens monekynsl JJTHK .OGpa3ibt
mnactMace  (heHomopopManpaeruaHble , TOJUYpeTaH , TOJUATWIEH , TOJUIPOIUJIEH,
MOJUBUHUIIXJIOPUT) U U3Jenus 3 Hux. OOpa3ibl BOJOKOH (IIEpCTh , MENK , alleTaTHOE BOJOKHO ,
KampoH , JaBCaH , HEWJOH ) W m3Aenus u3 Hux. OOpasibl HEOPraHMYECKUX IMOJIUMEPOB (cepa
IUTACTUYECKast , KBapl , OKCHJ QJIIOMUHHUS , HPUPOAHBIE aTIOMOCHIMKAThl ). Mojens
MOJIEKYJIIpHOTO 00BhEMa ra3oB . Tpu arperatHbix cocTostHUS BOJIbI .OOpa3Ibl HAKUIK HA YaWHUKE U
TpyOax LEHTpanbHOro ororuieHus. JKecTkocTh BOJbl M cnocoObl e€ ycrpaneHus .IlpuGopsl Ha
KUAKUX Kpucramwiax .OO0pas3ibl pa3iMyuHbIX JUCIEPCHBIX CUCTEM : 3MYJbCUH , CYCHEH3HH ,
aspo3sosiei , reneit u 3oneit .Koarymsanus .Cunepesuc .Odpdexr Tunnans .

JlaGopaTtopHble onbIThl .2 .OnpeneneHrue THUNAa KPUCTAUIMYECKOW PEIIETKH BEIIECTBA U
ONnMcaHue ero cBOMCTB .3.0O3HaKOMJIEHHE C KOJUIEKIIMEW MOJIMMEPOB : IJIACTMACC U BOJOKOH M
m3genuss w3 Hux .4 .McnblTaHwe BOABI Ha JKECTKOCTh .Y CTPAHEHUE >KECTKOCTH BOJBI .5.
O3HaKOMJIEHHE U MUHEPAJIbHBIMU BOAAMHU .6 O3HAKOMIIEHUE C JUCTIEPCHBIMH CUCTEMAMH .

IIpakTuyeckas padora Ne 1. [Tonyuenue , cobupanue u pacrio3HaBaHHE ra3os .

Tema 3 .
Xumnueckue peakunu (16 yacos )
Peaxuuu,uagymuebesusMeHusscocTaBaBel ecTB .ALUIOTpONUI U
JUIOTPONHbBIE BUIOM3MEHEHUs .IIpuunHBl aloTpONUM Ha MpUMepe MOoAM(UKALUU Kuciopona ,
yriepona u pochopa .O30H , ero OuogOoTHYECKAS POJIB .
N3omeps! 1 uzomepus .
Peaxnuu,maymuecusMeHeHUEMCcOCTaBasge e cTB .Peaknusa coenunenus ,
pas3oXeHus , 3aMelIeHus 1 0OMeHa B HEOPraHWYECKOH U OpraHHMuYecKoi XuMuH. Peakiuu 3k30- u
sHpoTepmuueckue .TemnoBoil 3PGeKT XUMHUECKOW peakUud U TEPMOXMMUYECKHE YpaBHEHUS
.Peakunu ropeHus , Kak 4acTbli CiIy4all S9K30TEPMUYECKUX PEAKLIUH .
CkopocThXxuMHUUYECKOMNpeEeakKkiuu.CKOPOCTh XUMUUECKON peaKIuu .3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEAKIMH OT PUPOJBI PEArUPYIOLINX BEUIECTB , KOHIECHTPALlUH ,



TEMIEPATypbl , IUIOIIAAU MOBEPXHOCTU CONPUKOCHOBEHMsI M KaTanu3zaropa. Peakuuu romo- u
rereporeHHble .IloHsiTue o karanuzarope u KaranuzaTopax. depmeHTH Kak OuoOIOrHyYecKue
KaTaJIn3aTopbl , 0COOCHHOCTH WX (PYHKITMOHUPOBAHUS .

O6patTuMocThbXUMHUUYECKUXPpeaKkuui.Heobpatumble u 0OpaTUMble XUMUYECKHE
peakimu .COCTOSIHUE XUMUYECKOTO PABHOBECHS JJIs1 0OPaTUMBIX XUMUYECKUX peakuuii . CriocoOsl
CMEIlIeHUs XMMHYECKOTO pPaBHOBECHS Ha MpHUMepe CHHTe3a aMMuaka . [loHaTne 00 OCHOBHBIX
Hay4YHBIX IPUHLIMIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUAKa WIM CEPHOU KUCIIOTHI .

PonsrBOagBBXUMHUUYECKHUXDPEaKIHUHU .Mcruaasle pactBopsl . PactBopuMocTs n
KiIaccu(uKanus BEUIECTB 10 JTOMY IMpPHU3HAKY @ pacTBOPUMBIE . MajoOpacTBOpPUMBIE U
HEpPacTBOPHMBIE BEILIECTBA .

DNEKTPOIUTHl U HEIIEKTPOIUTHI .DJIEKTPOIUTHYECKas quccounanns Kuciaorel , ocHOBaHUS U
COJIA C TOYKH 3PEHUSI TEOPUHU IJIEKTPOJUTUYECKON AUCCOLMALINH .

XUMHUYECKUE CBOICTBA BOJBI : B3aUMOJCIHCTBUE C METalIlaMH , OCHOBHBIMU M KHCJIOTHBIMU
OKCHJaMU , pasjio)KeHue | o0pazoBaHuEe KpuUCTauloruaparoB .Peakiuu ruaparanuu B
OPraHU4YeCKON XUMHUH .

magponau3opraHmuyecKUXMHEOTAaHUUYECKHUXCOe/eHeHu il .HeobpaTumprit
rupoau3 .O0paTUMBbINA THIPOIU3 COJIEH .

['uaponnu3 oOpraHMYECKUX COECJUHEHMW M €ro IMPakTHUYECKOE 3HAuY€HHE [JIs IOJyYEeHHS
TUAPOJM3HOTO MblIa M cnupra .buomornueckas poiab TUIpOIM3a B IUIACTUYECKOM H
SHEPreTHUYECKOM OOMEHE BEIIECTB U SHEPTUU B KIIETKE .

OKHCIUTENbHO-BOCCTAaHOBUTEAbHBEpeaKkuu.CTeneHb OKUCICHUS
.OnpeneneHunu cTeneHu okucieHus no popmyie coenuueHus . [lousTue 06 OKUCIUTENBHO —
BOCCTAaHOBUTENbHBIX peaklusax . OKUCIECHUE U BOCCTAHOBJIEHHUE , OKUCIUTENb U BOCCTAHOBUTEID .

DNIEeKTPoOHU3.DIEKTPOIN3 KaK OKHCIUTEILHO — BOCCTAHOBUTEIBHBIN NpoLece .DJIEKTPOIU3
pacmiaBoB ¥ pacTBOPOB Ha IpumMepe Xjopuaa HaTpus IlpakTuueckoe NpUMEHEHUE IEKTPOJIU3a .
DIEKTPONIUTHYECKOE MMOTYYEHUE ATFOMUHHUS .

demoncTpauuu. Jlpespamenue kpacaoro ¢ocdopa B 6emnbiit . O30HaTop .Moxaenu MoJIeKya H —
OyraHa M u300yTaHa .3aBUCHUMOCTb CKOPOCTH pPEaKLMU OT MPUPOABI BEIIECTB Ha IpHUMEpe
B3alMO/JICHICTBUSL PAaCTBOPOB PA3JIMYHBIX KHUCJIOT OJUHAKOBOM KOHLIEHTPALUU C OJUHAKOBBIMH
rpaHylaMd IIMHKa ¥ B3aUMOJICHCTBUS OJUHAKOBBIX KYCOYKOB PA3MUYHBIX METAIJIOB (Martus ,
IIMHKA , YKeJe3a)C COJISTHOM KUcIoTon .B3zanmoselicTBre pacTBOPOB CEPHOI KHCIIOTHI C PACTBOPAMHU
THOCYIb(aTa HATPHUS Pa3TUYHONW KOHIICHTpPAIMM M TeMIeparypbl .MoJenb KHISIIEro Cios
Pa3noxxeHne nepokcuaa BoJOpo/ia ¢ MOMOIIbIO Katanu3aTopa (okcuna mapranua (IV))u xartanasst
CBIPOTO Msica U chIporo kaprodens . [Ipumepbl HeOOpaTUMBIX peakluil , HAYIIHUX ¢ 00pa30BaHUEM
ocaJika , raza Wi Bojsl .B3aumMopeiicTBue nuTust U HaTpus ¢ Bojxou Ilomydenne okcuma pocdopa
(V) m pacTBOpeHHE €ro B BOJIe ; HCIBITAHUE IOJYYEHHOIO pacTBopa JakMmycoM .OOpasibl
KpuctayoruapatoB .lcnblTaHue pacTBOPOB 3JIEKTPOJUTOB M HEINIEKTPOJIUTOB Ha MpPEAMET
JUCCOLUAIMKU . 3aBUCUMOCTh CTEIEHU 3JIEKTPOJUTHYECKON IUCCOLMALMKM YKCYCHOM KHCIIOTBI OT
pasbaBnienust pactBopa . ['uaponu3 kapOuaa Kaabius . [ uaponn3 kapOoHATOB MIETOYHBIX METAILIOB
u HuTparoB I1uHka wuiau cBuHua (II) .Ilomydenume wmbima IlpocTeiimine OKUCIUTENBHO —
BOCCTAHOBUTEJBHBIE PEAKIUU @ B3aUMOJCHCTBME LHMHKA C COJIIHOM KHCIOTOM M XKene3a C
pactBopoMm cynbgpata meau (II). Mogens anexktponuszepa .Mojenb 3JIEKTPONMU3HON BaHHBI JUIs
MOJIYyYEHUS ATFOMUHHUS .

JlaGopaTopHble onbITHI .7.Peakiiys 3aMemeHuss Meau *Kele30M B pacTBOpe METHOIO Kyrnopoca .8
Peaxnuu , unymme ¢ oOpazoBaHHeM ocajika , Ta3a u Bojibl .9.IlomydeHne Kucaopoaa pa3ioKeHueM
MEPOKCH/Ia BOJIOPOa ¢ MOMOIIBIO okcua Mapradia (IV) u karanassl cblporo kapTodens
.10.ITomyuenne Bogopoaa B3aUMOJECHCTBUEM KUCIOTHI C IUHKOM .11 Pasnuunblie ciryqan rugponusa
conei .

Tema 4
BemecTBa n ux cBoiictBa (18 yacon)

M e 1t a na a1 b .B3auMoaeicTBHE METAUIOB C HEMETaIaMH (XJIODOM , CEpOM |
KHCJIOPOJIOM ). B3anmoielicTBHE MIETOYHBIX U MET0YHO3EMETbHBIX METAJIIIOB C BOJIOM
DIIEKTPOXUMHUYECKUI sl HANIPSHKEHUH MeTallioB. B3aumMoielicTBuE METAIIOB C pacTBOpPaMu
KHUCJIOT U coJiel .AmroMUHOTEpMHES .B3anmoieiicTBiue HATpHsI C 3TAHOJIOM U (DEHOJIOM .



Koppo3us MeTasoB .MOHATHE 0 XUMUYECKON U 3JIEKTPOXUMHUYECKON KOPPO3UU METAIUIOB
.Cr1oco0bl 3aIIUThI METAIIOB OT KOPPO3HH .

He M e 1T ann b .CpaBHUTENbHAS XapaKTEPUCTHKA TaJOr€HOB KaK HauOojiee THIHUYHBIX
npejacraButesied  HemeTauioB  .OKHUCIUTENbHbIE CBOMCTBA HEMETAUIOB (B3aMMOJEHCTBHE C
MeTaJlJIaMi U BOJopozioM ).BoccTaHoBuTeIbHBIE CBOMCTBA HEMETAIIOB (B3auMoJielicTBUE ¢ Ooiee
JIEKTPOOTPHULIATEIbHBIMUA HEMETAJIJIAMU U CJIOKHBIMHU BEILIECTBAMU - OKUCIUTENISAMU).

KucnorTsHeopranumueckueunopranuduecku e Kinaccupuxkanus kucinor
.XMMHYECKHE CBOMCTBA KHCIOT : B3aUMOJECHCTBHE C MeETaJllaMH , OKCHUIAMM METAUIOB |,
THUAPOKCUJIAMHA METAIJIOB , COJSIMH , cnupramMu (peakuus dTepudukammu ) .OcoOble cBOHCTBA
A30THOM M KOHIIEHTPUPOBAHHON CEPHOMN KHUCIIOTHI .

OcHOBHUSHEOpPraHuMmuyecKkueunopranuueckHue .OcHOBaHUA , UX
kiaccudukanus . XUMUYECKHe CBOMCTBA OCHOBAHUH : B3aMMOJIEHCTBHE C KUCIOTAMHU , KUCIOTHBIMU
OKCHJIaMU U cosiMHU .Pa3noxkeHrne pacTBOPUMBIX OCHOBAHUH .

C o 1 n .Knaccuduxarus coseil : cpeqHue , KUCIble U OCHOBHbIE . XMMHUUYECKUE CBOICTBA COJIeH :
B3aUMOJCUCTBUE C KHMCIIOTaMU , LIeJI04aMH , MeTajulaMu U coisimu .IIpencraBurenu cosnei U ux
3HayeHue .XJIOpUA HaTpus , KapOoHAT Kajublus (CpeJHHE COJIM); TMAPOKAapOOHAThl HATpus M
aMMOHUS (KUCTbIe coJn); ruapokcokapoonat meau (1) — manaxut (oOcHOBHAs COJIb).

KavecTBeHHbIE peakIuK Ha XJIOPUJ - , Cylb(haT - , U KapOOHAT — AaHHOHBI , KaTHOHBI keue3a (1) u
().

'enernueckass CBSI3b MEXAYy KIaCCaMU HEOPrTraHUYECKUX HOPTraH
MUYECKHUXCOeAHHEHHUU .JloHaTre 0 reHeTH4eCKOM CBA3M M T€HETUYECKUX PAax
I'enetnueckuil psa Hemetamia .OcoOEHHOCTh FTEHETUYECKOTO Psia B OPraHUYECKON XUMUH .

Jemoncrpauuu. .Komnekius o6pa3noB metauioB .B3anmoneiictBre HaTpusi U CypbMBI € XJIOPOM
, Xeme3a u ceppl .JopeHus MarHus U amoMuHUsS B Kuciopoae .BsaumopeiictBue
LIEJIOYHO3EMEIIBHBIX METAUIOB C BOJOM .B3anmonelicTBue HaTpus ¢ 3TaHOJIOM, UHKA C YKCYCHOU
KHCIIOTOM. AioMHMHOTEpMHUS. B3aumonelicTBue Meau ¢ KOHLIEHTPUPOBAHHOM a30THOM KHCJIOTOH .
Pe3ynbTarhl KOppO3UM METAJUIOB B 3aBUCUMOCTH MO YCJIOBUHM MX NMPOTEKAHUA. KOJUIEKIHS 00pa3lioB
HemeTaoB. B3aumopelicTBue XJI0pHOI BOJIbI ¢ pacTBOpoM Opomuia ( moauna) kanus. Komiekuus
MPUPOJHBIX OpPraHUYECKUX KHUCIOT. Pa3baBiieHne KOHIEHTPUPOBAHHOM CEPHOW KHUCIOTHI.
B3aumoneicTBue KOHUEHTPUPOBAHHOM CEPHOM KHCIOTBI C C€axapoM, LEIUII0JI030H M MEIBIO.
OOpa3upl NPUPOAHBIX MHUHEPAIOB, COAEpPXAIIUX XJIOPHJA HATpus, KapOoHAT Kaiubuus, (ocdar
KajablMsl W rujapokcokapobonat weau (II). OOpas3mbsl NHMIIEBBIX MPOAYKTOB, COAEPIKALIMX
rUIpoKapOOHATHI HATPUSI U AMMOHHUS, UX CIIOCOOHOCTH K Pa3jOXKEeHHUIO NMPU HarpeBaHuU. [ amenue
coJipl yKcycoM. KauecTBeHHbIE peakliiy Ha KATUOHBI U aHUOHBI.

JlaGopaTopubie onbIThl. 12. VcnblTanue pacTBOPOB KHCIIOT, OCHOBAaHUN H  coJiei
nHAuKaTopamu. 13. B3aumoneicTBHE COJNISIHOM KHCIOTBI M pPacTBOpa YKCYCHOM KHCJIOTBI €
Metaimamu. 14. BzaumopeicTBue COJSHOM KHCIOTBI M pacTBOpa YKCYCHOW KHCIOTHI C
OCHOBaHUAMHU. 15. B3aumonelicTBue COISHOM KUCIOTHI M pacTBOPa YKCYCHON KHCIIOTBI C COJISIMHU.
16. ITonmydyeHue m CBOWCTBA HEPACTBOPUMBIX OCHOBAaHWU. 17. ['MApOnIM3 XJIOPHUIOB M AIETATOB
IIETIOYHBIX MeTaJUIOB. 18. O3HaKOMIIeHHE ¢ KOJUIEKIMSMU: ) METAJIOB, 0) HEMETAIJIOB, B) KUCIIOT,
I') OCHOBAaHUH, /1) MUHEPAJIOB U OMOJOTHYECKUX MaTepUaIOB, COJEPKAIINX HEKOTOPBIE COJIH.

IIpakTnyeckas padora Ne2. Pemenne skcriepuMeHTaIbHBIX 33/1a4 Ha UACHTU(PHUKAIMIO
OpPraHMYECKUX U HEOPTraHMYECKUX COCTUHEHHH.

Pe3yabTaThl 0OCBOEHHS MPOrPaMMBbI 110 XUMHUH.

JesTenpHOCTh 00pa30BaTEIBLHOTO YUPEXKIACHHS 00IIeT0 00pa3oBaHus B O0YUCHUH XUMHH
J0JKHA OBITh HaNpaBiieHa Ha JOCTHXKEHHE 00y4YaroIUMUCS CIeIYIOIUX PEe3yIbTaTOB:

JINYHOCTHBIE Pe3yJIbTAThI 3aKJIHYAITCH:

- B IICHHOCTHO-OPUEHTALMOHHOM c(hepe — YyBCTBO TOPJIOCTH 32 POCCUHCKYIO XUMUYECKYIO
HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIEJIEyCTPEMIICHHOCTb;

- B TPYJOBOii c(hepe — TOTOBHOCTH K OCO3HaHHOMY BBIOOpY JanbHeHei 00pa3oBaTenbHOM
TPacKTOPUH;

- B [I03HABATEIbHON (KOTHUTUBHON, MHTEIUIEKTYaIbHOI) cepe — yMEeHUe yIpaBisTh CBOCH
[TO3HABATEIBHOMN NEATEIBHOCTBIO.



MeTanpeaMeTHBIMH pe3yJIbTaTaMU OCBOCHUS BBIITYCKHUKAMHU OCHOBHOM IIKOJIBI TPOIpaMMBbI
[0 XMMUU SIBJISIOTCS:

- HCIOJBb30BAHWE YMEHHMH W HAaBBIKOB PA3IMUYHBIX BHJIOB IO3HABATEIBHON AEATENBbHOCTH,
IPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HaHHUA  (CUCTEMHO-MH()OPMAIMOHHBIA  aHaIM3,
MOJICIIMPOBAHUE) JJISl H3YUCHHUS PA3TUYHBIX CTOPOH OKPY)KAIOIIeH JeCTBUTEILHOCTH;

- HCIOJIb30BaHUE OCHOBHBIX HHTEUIEKTYalbHbIX oOllepauuil: (GopMyaupoBaHHE THUIIOTE3,
aHaJM3 U CUHTE3, CpPaBHEHUE, 0000IIeHUE, CHCTEMAaTHU3allls, BBISIBICHUE TPUYHMHHO-CIIEICTBEHHBIX
CBsI3€H, TOMCK aHAJIOTOB;

- YMEHHUE TeHePUPOBATh UACH U ONPEEIISATh CPEICTBA, HEOOXOAUMBIE IJIsl MX Pean3allny;

- YMEHHME OINpeNleNATh LeJIU U 3a]1aui AEATebHOCTH, BBIOMPATh CPEJCTBA PeaIu3alvy Lelu 1
MPUMEHSTH UX Ha TPAKTHKE;

- HCIOJIb30BAHNE PA3IMUHBIX HCTOYHUKOB IS IIOy4EHUs] XUMUUECKOW HHpOpMaLUu.

IIpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IITIKOJIBI TPOTPAMMBI I10
XUMHUU SBIISIFOTCA:

B no3naBarenpHOU chepe:

- J1aBaTh ONpEJENCHHUs] N3yYEHHBIX MOHATHI: BEIIECTBO (XMUMUYECKMH 3JIEMEHT, aTOM, MOH,
MOJIEKYJIa, KPUCTAJUTMYECKasl PEIIeTKa, BEIIECTBO, MPOCTHIE M CIIOKHBIC BEIIECTBA, XUMHUYECKas
¢dopMmyna, OTHOCUTENbHAsE aTOMHasi Macca, OTHOCUTENIbHAs MOJIEKYJsIpHas Macca, BaJCHTHOCTD,
OKCH[IBI, KHCJIOTBI, OCHOBAaHHs, COJIM, aM(pOTEPHOCTb, WHAMKATOpP, TEPHOAMYECKHA 3aKOH,
NepuojnYecKas  CHUCTeMa, [epuoandeckas  Tabiuua, M30TONbI,  XUMHYECKas  CBS3b,
AJIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCIICHUS, SJIEKTPOJINT); XUMHUYECKasi PeaKkus (XMMHUYECKOE
ypaBHEHME, F'€HeTUYeCcKasl CBsA3b, OKMCICHHUE, BOCCTAHOBIICHHUE, HJIEKTPOJIUTHYECKAs AUCCOLMALINS,
CKOPOCTb XUMUYECKOU PEAKIUN);

- OIUCBIBATh JIEMOHCTPAI[MOHHBIEC U CAMOCTOSATENIBHO ITPOBEACHHBIE HKCIIEPUMEHTHI,
HCIOJIB3YS JJIsl 3TOIO €CTECTBEHHBIN (PYCCKHI, POJJHON) SA3bIK U SI3bIK XUMUU;

- OIKCBIBATH M pa3InyaTh U3yYCHHbIE KJIACCHI HEOPIraHUYECKUX COEANHEHHH, TPOCThIE U
CIIO’KHBIC BEIIECTBA, XHMUYECKHE PEAKIINH;

- KJITacCU(PULIMPOBATh U3YUYE€HHbIE OOBEKTHI U SBJICHUS;

- Ha0I0JIaTh EMOHCTPUPYEMBIE U CAMOCTOSTEITFHO IPOBOIUMBIE OIBITHI, XHMHUYECKHE
peakIyu, MpOTEKAaIoIe B IPUPO/IE U B OBITY;

- JlenaTh BBIBOABI M YMO3AKIIOUEHHS] W3 HAONIONEHWH, W3YUYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBAa HEM3YUEHHBIX BELIECTB M0 AHAJIOTUU CO CBOMCTBAMHU
W3YyYEHHBIX;

- CTPYKTYpUpPOBATh U3YUYEHHBIH MaTepHal U XMMUYECKYI0 HH()OPMAIUIO, TOJyYEHHYIO U3
JIPYTUX UCTOYHUKOB;

- MOJIEJIUPOBATh CTPOCHHE ATOMOB 3JIEMEHTOB NIEPBOT0 — TPETHETO MEPUOJIOB (B paMKax
M3Yy4YEHHBIX MOI0OXKeHu! Teopun J. Pezepdopnaa), ctpoeHue mpoCcTeUmx MOJIEKYT.

B 1ieHHOCTHO-OpHEHTalMOHHO cdepe:

- aHAIM3WPOBATH M OIICHUBATH ITOCIIEACTBUS ISl OKPYXKAFOIIEH cpellbl OBITOBOM H
MIPOU3BO/ICTBEHHOH JIEATETLHOCTH YelIOBEeKa, CBA3aHHON ¢ epepabOoTKOM BEIIeCTB.

B tpynosoii chepe:

- IPOBOJIUTh XUMHUECKUI SKCIIEPUMEHT.

B cepe GezomacHOCTH XU3HENEATETLHOCTH:

- OKa3bIBaTh MEPBYIO IOMOILb TIPU OTPABJICHUAX, O’KOTaX U IPYTUX TPaBMax, CBA3aHHBIX C
BelLIECTBaMH U J1a00paTOPHBIM 000PYIOBAaHUEM.

HOPMbI U KPUTEPUU OLIEHUBAHMU ST
OueHnBaHue yCTHOTO OTBETA y4aIIMXCsl

Otmetka "'5" cTaBuTCA B ciydae:
1. 3nanus, TOHUMaHWMS, TITyOUHBI YCBOCHHSI O0yUJaIOIIMMCS BCEro 00bEMa MPOrpaMMHOTO
MaTepuana.
2. YMeHHs BBILACIATH IJIaBHBIC TIOJ0KEHHS B I3YYCHHOM MaTepualie, Ha OCHOBaHUH (DaKTOB U
IpUMEpOB 0000111aTh, JA€TaTh BHIBO/IbI, YCTAHABIUBATH MEXKIIPEAMETHBIC U BHYTPUIIPEIMETHBIC
CBSI3H, TBOPYECKHU IIPUMEHSIET ITOJTyICHHbIC 3HAHUS B HE3HAKOMOH CUTYaITUH.
3. OtcyrcTBHE OMMOOK M HEMAOUETOB MPU BOCIPOU3BEICHUH HM3YYCHHOTO MaTepHaja, MPH YCTHBIX
OTBETaxX yCTPaHEHHE OTACIbHBIX HETOUHOCTEH C TOMOIIBIO TOMOTHUTEIBHBIX BOIPOCOB YUUTEIIS,



COOJIIOJICHHUE KYJIbTYPbl YCTHOM PEYH.

OrMmerka "4":

1. 3HaHue Bcero U3y4yeHHOro MpOrpaMMHOI0 MaTepuaa.

2. YMeHUil BBIACIATH [JIaBHbIE [10JIOKEHUS B M3YYCHHOM MaTepHalle, Ha OCHOBaHUU (DAaKTOB U
OpUMEpoB  0000maTh, JenaTh BBIBOJBL, YCTAHABIMBATH BHYTPUIIPEIMETHBIC CBS3H,
IIPUMEHSTD [TOJIyYCHHBIC 3HAHUSI Ha IIPAKTHKE.

3. HesnauutenbHble (HErpyObie) OIMOKN U HETOUETHI IIPU BOCIIPOM3BEACHUT

M3Yy4EHHOI'0 MaTepuaia, coOIt0IeHMEe OCHOBHBIX IIPABUJI KYJIbTYpPbI YCTHOH peun.

OtMmerka "3" (ypoBeHb NPEACTABICHUMN, COYETAIOIINXCS C AJIEMEHTaMU Hay4YHBIX MOHATUH):
1. 3nanue u ycBOoeHHe MaTepualla Ha ypOBHE MUHMMAJIbHBIX TPEOOBaHUM IPOrpaMMBl,
3aTpyAHEHHUE [IPH CAMOCTOATEILHOM BOCIIPOU3BEICHIH, HEOOXOIUMOCTh HE3HAYUTEIBHOM
ITOMOIIY NPENOJaBaTENs.

2. YMenue paboTaTh Ha ypOBHE BOCIIPOM3BECHHS, 3aTPYIHECHHS [IPU OTBETAX Ha
BHJIOM3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy0oil ommbOKu, HECKOJIBKUX HETpyObIX MPU BOCHPOM3BEACHHUH H3yYEHHOTO
MaTtepualla, He3HaUUTeIbHOE HECOOIIOJEHUE OCHOBHBIX PaBHJI KYJIbTYPbl YCTHOH peui.
Ormerka "2":

1. 3nanue u ycBoeHHe MaTepualla Ha yPOBHE HM)KE€ MMHUMAJIbHBIX TPeOOBaHUN POTrPaAMMBI,
OTJIeNIbHbIE MPECTABICHUS 00 U3YyUEHHOM MaTrepHaile.

2. OtcyTcTBUE YMEHUH paboTaTh HAa YPOBHE BOCIPOM3BEACHUS, 3aTPYAHEHUS IIPU OTBETax Ha
CTaH/IapTHbIE BOIPOCHI.

3. Hanmnuune HeCKOIBbKHUX TPYObIX OIIMOOK, OOJIBIIOTO YUCia HErpyObIX IpU BOCIPOU3BEACHUU
M3Y4EeHHOT'0 MaTepHaia, 3HaYUTEIbHOE HECOOII0ICHNE OCHOBHBIX IIPABWII KYJIBTYPBI YCTHOU PEUH.

OueHka BbINOJHEHUS NPAKTHYECKUX (1a00paTOPHBIX) padoT.

Otmerka "S5" craBuUTCS, €CIIN yUEHUK:

1) npaBUIILHO OTPEAEITHI e OIbITA;

2) BBITOJHII pabOTy B MOJHOM 00beMe ¢ COOTIOICHUEM HEOOX 0 TUMOiA

MOCIIE0BATEIHLHOCTH IPOBEACHHSI ONBITOB U H3MEPEHUI;

3) caMOCTOSTENBHO U pAIlHOHALHO BBIOPAJ M MOATOTOBHUII JUIS OIBITa HEOOXOIUMOE
000pyIOBaHUE, BCE OMBITHI MPOBEI B YCIOBHIX U PEKUMAaX, 00€CIIeUHBAIOIINX

MOJTyYEHHUE Pe3yIbTaTOB U BBIBOJIOB C HAUOOJIBIIIEH TOUHOCTHIO;

4) Hay4HO TPAMOTHO, JIOTHYHO OMHUCAI HAOMIOACHUS 1 C(HOPMYITUPOBAI BHIBOIBI U3 OMbITa. B
MPEJICTABJICHHOM OT4YeTe MPAaBWIBHO M aKKypPaTHO BBITIOJHWI BCE 3alHUCH, TaOJIUIIGI,
PUCYHKH, TpaUKH, BHIYUCICHUS U CIIETall BBIBOJIBL;

5) nposIBIIsSET OpraHU3alMOHHO-TPYI0BbIC YMEHUS (ITOICPKUBAET YUCTOTY pabOYero MecTa u
MOPSAZIOK Ha CTOJIe, IKOHOMHO UCIONIB3YET PACXOHBIC MAaTEPUAITBI).

7) 9KCIIEPUMEHT OCYIIECTBIISIET 110 TUTaHY C YI€TOM TEXHUKH 0€30MaCHOCTH U MPaBHIT pabOTHI

C MaTepHallaMd U 000pyI0BaHUEM.

Otmetka "'4" cTaBUTCS, €CITM YISHUK BBITOIHIIT TPEOOBaHUS K OIleHKe "'5", HO:

1. OTBIT IPOBOAUI B YCIOBUAX, HE 00€CIIEUHBAIOIINX JOCTATOYHONW TOUHOCTH U3MEPEHHIA;

2. i OBUTO TOMYIIEHO JABA-TPU HEJIOUETA;

3. unu He 6osee OHOM HerpyOOi OMIMOKY U OJJHOTO HEAO0YEeTa,

4. WM SKCTIEPUMEHT IPOBEJICH HE TIOJTHOCTHIO,

5. WIH B ONMMMCAaHWH HAOJIOIEHUH U3 OMbITa TOMYCTHII HETOYHOCTH, BBIBOJIBI CAEIIAT

HernonHble. OTMerka "'3" cTaBUTCSA, €CIM YUEHUK:

1. mpaBUIJIBHO OIPENEIIII IIENIb OTBITa; PA0OTY BBHIMOIHSET MIPABIIILHO HE MEHEE YeM
HAIOJIOBUHY, OJTHAKO 00HEM BBITIOJTHEHHOW YaCTH TAKOB, UTO ITO3BOJISET IMOJYIHTh ITPABUIIbHBIE
PE3YNBTATHI U BBIBOJIBI 10 OCHOBHBIM, IPUHIIUITUAIBHO BaXKHBIM 3a7a49aM pabOThI;

2. wim moabop o0opymoBaHus, 00BEKTOB, MAaTEPHAIIOB, a TAaK)KE PAOOTHI IO HAYaATy OTBITA ITPOBEI C
MTOMOIIIBIO YYUTEIIS; UM B XOJI€ IPOBEICHUS OIBITa U U3MEPEHUI ObLITN JOMYIIEHBI OIUOKH B
OTHMCaHUU HAOIIOACHHH, POPMYIUPOBAHNUHN BBHIBOIOB;

3. OTBIT MPOBOAMIICS B HEPAITMOHATBHBIX YCIOBHUAX, UTO MPUBENIO K MOTYYECHUIO PE3yIbTATOB C
OOJIBIIIEH TTOTPEITHOCTHIO; MM B OTYETE OBUTH JIOMYIIEHBI B 00IIEH CI0KHOCTH He Oojee ABYX
omuOO0K (B 3aMHCIX €IUHUII, U3MEPECHUSIX, B BRIYUCIICHUIX, rpaduKax, TabauIax, cxemax, v T.11.)



HC IIPUHIUITHAJIBHOI'O J1JIA Z[aHHOﬁ pa6OTBI XapaKTepa, HO MOBJIMABIIHNX HA PE3YJIbTAT BBIIIOJIHCHUS,

4. momyckaeT rpyOyro ommMOKy B XOI€ dKCIIepuMeHTa (B 00BbICHEHHH, B 0O(pOpMIICHIH paOOTHI, B
COOJIIOICHUH TIPAaBWJI TEXHUKU 0€30IaCHOCTHU IpH paboTe ¢ MaTepuagaMu U 000pyI0BaHHEM),
KOTOpasi UCIPABIISETCS MO TPEOOBAHUIO YUUTETIS.

OtMmerka "2" craBUTCS, €CIINM YUYEHUK:

1. He ompenenui CaMOCTOSITENILHO 1I€JIb ONBITA; BBIIOIHIII paboTy HE MOJHOCTHIO, HE TIOJTOTOBHII
HYXKHO€ 000pyZ0BaHUE U 00BHEM BBIINTOJIHEHHON YacTH pabOThI HE MO3BOJISET CIENIATh MPABHIIBHBIX
BBIBOJIOB;

2. WY OTIBITHI, ©3MEPEHHUSI, BEIYMCICHHSI, HAOII0A€HUS IPOU3BOIMINCH HENPABUIIBHO;

3. WK B X0JIe pabOThI U B OTUETE OOHAPYKUIUCh B COBOKYITHOCTH BCE HEJOCTATKU, OTMEUCHHBIE
B TpeOoBaHUSX K oreHke "3";

4. nomyckaet nBe (1 6oJiee) rpyObie OMMOKHU B X0J1€ PKCIIEPUMEHTA, B 00bSICHEHUH, B
oopmiennn paboThl, B COOIIOACHUY MPABIII TEXHUKH 0€30M1aCHOCTH MPH padoTe C BeuleCTBAMU
1 000pyI0BaHUEM, KOTOPHIE HE MOXKET UCIIPABUTD Jaxke 10 TPEOOBAHUIO YUUTEJIS.

OneHka caMOCTOSATEIbHBIX NIUCHbMEHHBIX U KOHTPOJIbHBIX paﬁoT.

OtMmerka "5" craBuTCS, €CIIN YYEHUK:

1. BeimosiHKI paboTy 6e3 OmKOOK U HEJOUETOB;

2) nonycTui He 6ojee 0JTHOTO HeloueTa.

Otmetka "'4" cTaBUTCS, €CIIM YUYECHUK BBITOIHIII paOOTY MOJHOCTHIO, HO AOMYCTHII B HEH:
1. He Gonee ogHOM HErpyOoil OMIMOKK U OJTHOTO HEJIOUETa;

2. win He OoJiee ABYX HEIOYCTOB.

OtMmetka "3" cTaBHUTCsI, €CIM YUCHUK IPABUIBHO BBIMOIHII HE MeHee 2/3 paOoThl HIIH AOMYCTHIL:
1. e Gosnee 1ByX rpyObIX OUIMOOK;

2. wu He OoJsiee 01HOI rpyOOH U OJTHOM HErpyOoit OUTMOKU U OJHOTO HEI0YETa;

3. wm He O6oJee ABYX-TpeX HErpyObIX OMMOOK;

4. win oJJHOM HerpyOoi OIIMOKH U TpeX HEel0YETOB;

5. WM TP OTCYTCTBUU OMIMOOK, HO TIPY HAJTMYUHN YETHIPEX -TISITH

HegoueToB. OTMeTka "'2" cTaBUTCS, €CIIN yUEHUK:

1. nonmycTui yuciio oMMOOK U HETOUETOB IPEBOCXOAIIEE HOPMY, TPU KOTOPOH MOXKET
OBITH BEICTaBJIEHA OleHKa "3";

2. WY €CJIH TIPABUIILHO BBIMTOJHIII MEHEE TIOJIOBUHBI paOOTHI.

TemaTudeckoe MIaHUPOBAHUE
o xumuu 11 knace , 70 yacoB, 2 yaca B HEACHIIO,

Hara | [lara Tema ypoxa JlomamiHee JleMOHCTpaIyy 1
[UIaH. (haKT. 3aJaHue 11abopaTopHbIE PAOOTEI

Tema 1. CTtpoenne atoma u
nepuoanyeckuii 3akon JI.1.
Menaeaeea ( 6 4acoB)

1. OCHOBHBIE CBEJEHUS O 81,¢c.3-9,
CTPOCHHHU aToOMa.

2. DneKTpoHHAsI KOHPUTYparus §2,¢c. 11—
aTOMOB. 19..

3 DnexTpoHHAas KOH(PUTyparus

aTOMOB.

4. BalneHTHOCTD.




5. Ilepuonueckuii 3aKOH U §2,c. 19— J1. Paznmuunbie hopmbl
cTtpoenue aroma. [lepuonnueckas | 23, MEePUOTUUECKON CHCTEMBI
cuctema J[.11. Menpeneena. XUMHUYECKHUX JIEMEHTORB
.. Menneneena.
JIP Nel. KonctpyupoBanue
NePUOANYECKON TaOIHIIbI
6. BxonHas koHTposibHas paboTa AJIEMEHTOB C
UCIIOJIb30BAaHUEM KapTOYEK.
Tema 2. CTpoenne BemecTBa (
26 yacoB)
J12. Mopenb
7. IoHHas XuMu4ecKast CBs3b. §3,c.24 - KPUCTAJUIMYECKOU pelIETKU
28, XJIOpU/1a HATPHSL.
J3. O6pa3isl MUHEPATIOB €
MOHHOM KPHUCTAJUINYECKOM
PEWETKOM: KAJIBLIUTA,
rajura.
8. KoBasieHTHast xumHuueckas
CBSI3b. §4,c¢.29. J14. Mopaenu
KPUCTAJUIMYECKUX PELIETOK
9. TUIBI KPUCTATITMYECKHUX «CyXOro JbJa» (Win ozaa),
PEIETOK. §5,c¢.35 anMasa, rpadura (nm
KBapIia).
JIPNe2. Onpenenenue Tumna
KPUCTALTUYECKON PEMIETKU
10.Pemienne 3anau. CreneHp BEIIECTBA U ONMHCAHUE €TI0
OKHCJICHUS. KOHCIIEKT CBOICTB.
11. I'nbpunuzanus opoutanei.
I'eomeTpus Moseky:. KOHCIIEKT
12. Meramueckasi XUMHYeCKast
CBSI3b. m 5c38
13. BonoponHas xumMudeckast n. 6 c.47, AS. Moaens MoJIeKyIbl
CBSI3b. JIHK.
KOHCIIEKT.
14. Teopust XuMHYECKOTO
CTPOEHMS OPTaHUYECKUX Kouncnekr
BEIIECTB.
15. PazButne T€OpuM CTPOEHUS
OpPraHMYECKUX BEIIECTB.
CocraBnenue Gpopmyn I1.7 c54
TOMOJIOTOB Y U30MEPOB. J16. O6pas1s! mmacTMacc
(penonodopmanpaerugHole,
16. Oprannyeckue moJuMepsbl. TOJINYPETAH, MTOJUATUIIEH,
I1.7. c. 60 HOJIUIIPOITUIIEH,

17. Heoprannyeckue moauMepsl.

18. Pemrenne
AKCTIICPUMEHTAIIbHBIX 3a7a4 10
OMPEJICICHUIO MJIACTMACC U
BOJIOKOH.

MOJIMBUHUJIXJIOPUT) U
W3JIeTNS U3 HUX.

JIP Ne3. O3HakomileHUE C
KOJUJIEKIIUEN TTOJIUMEPOB:
IUIACTMACC U U3JENIUI U3
HUX.

7. O6pa3siisl BOJOKOH (
LIEPCTh. MENK, alleTaTHOE
BOJIOKHO, KallpOH, JIABCaH,

HEWJIOH) U U3JIeTUs U3 HUX.




19. T'a3000pa3HoOe cocTOsTHUE
BEIIECTBA.

20. IpakTuyeckasi pagora Nel.
«[lomyuenue, cobupanue u
pacro3HaBaHHE Ta30B»

21. XKunkoe cocrossaue
BEIIECTBA.

22. TBépaoe cocTosiHNE
BEIIECTBA.

23. JlucriepcHbIe CUCTEMBI.

24. KoniaouHble CUCTEMBI.

25. PactBopsl. PacTBOpHMOCTS.
26.Pemenne 3a1a4 Ha pacTBOPHI.

27. CocraB BellecTBa U CMECEH.

28. Pewrenue 3a1a4d no TeMe:;
«CMmecuy

29. CemuHapCcKOE 3aHATHE 110
TeMe: «CTpoeHHEe BEIIeCTBa»

30. Ob6o0marouit ypok 1o Teme:

«CTPOCHUEC BCUICCTBA).

K

I1.9 ¢.80

I1.10 c.87

I1.11 ¢c.95

Koucnekr

Koucnekr

(OHCIIEKT

I1.12 ¢.105

I1.3-12

I1. 3-12

I1. 3-12

8. O6paziml
HEOPTaHUYECKHUX
noauMepos ( cepa
IUIACTHYECKast, KBapIl, OKCHU/I
QATIOMUHHUS, IPUPOIHBIE
AITFOMOCHITHKATHI ).

JIP Ne3. O3HaKkoMIICHHE C
KOJUICKITUEH TTOJITMMEPOB:
BOJIOKOH U M3ACIUM 13 HUX.

9. Monens MOISIpHOTO
00BEMa raszos.

J10. Tpu arperatHbIix
COCTOSIHMSI BOJIBI.

J11. O6pa3upl HAKUTIH B
yaifHUKe U TpyOax
HEHTPaIbHOTO OTOIJICHHUS.
J112. XK&cTKoCTh BOJKI U
CHocoObI €€ yCTpaHeHUsI.
JIP Ned. VcnpiTanue BOIbI
Ha KECTKOCTh. Y CTpaHEHUE
JKECTKOCTH BOJIBI.

JIP NeS. O3nakomiieHue ¢
MUHEPATbHBIMH BOJIAMH.
J13. IIpuGops! Ha KUIKUX
KpHUCTaJUIax.

J14. O06pa3ibl pa3nudHbIX
JUCIIEPCHBIX CUCTEM:
SMYJIbCHUH, CYCIIEH3UH,
a’po30J1eH, Teleil, 30J1eH.
J15. Koarynsius.
Cunepesuc.

J16. Ddpdext Tunnans.
JIP Ne6. O3HakoMIIeHHE C

AUCTICPCHBIMH CUCTCMAaMMU.




31. KontponpHas pabota Ne

1o teme: «CtpoeHune I1.3-12

BEILIECTBAY.

32. AHanu3 KOHTPOJIbHON I1.3-12

paboThL.

Tema 3. Xumnueckue peakuuu

(16 yacoB)
J17. [IpeBpamienue

33. Peakmuu, uaymiue 6e3 IM.13 c.112 KpacHoro (ocdopa B Oenbrit

HM3MEHCHHMSI COCTaBa BEICCTBA. (su0eo).

34. Peakuuu, uayiue ¢ I1.14 c.118 J18. O3onatop (suoeo).

M3MEHEHUEM COCTaBa BEIECTBA. JA19. Mopaenu MOJEKYI H —
OyTana u u300yTaHa.

35. PacuéThl 10 ypaBHEHUSIM I1.13-14 JIP Ne7. Peakuus

peaxiuii. 3aMeIICHUs ME/IU KETIE30M B
pacTBOpe MEIHOTO
Kyrnopoca.
JIP Ne8. Peakuuu. uaymiue ¢
o0Opa3oBaHHEM OCajiKa, raza
U BOJIBI.

36. TernmoBoii A ekt Koncnekr

XMMHYECKON PEaKIUU.
J120. 3aBucumocThb

37. CKOpOCTbh XUMHYECKOH I1.15c.126 CKOpPOCTH peaKkIuu OT

peakIuu. MIPUPOIBI BEIIECTBA HA

38.DaKTopsl, BAMSIIOIINE HA I1. 15 [IpUMEPE B3aUMOIECHCTBUSA

CKOpPOCTb. pPacTBOPOB Pa3IMUHBIX
KHCJIOT OJIMHAaKOBOU
KOHIICHTpAIIUH C
OJIMHAKOBBIMH TPaHyJIaMHU
[IMHKA ¥ B3aUMOICHCTBUS
OJIMHAKOBBIX KYCOYKOB
pa3HBIX METaIOB ( MarHus,
[IUHKA, jKeJie3a) C CONSHOMN
KUCJIOTOM.
J21. Bzaumopeiictue
pacTBOPOB CEPHOUN KHUCIIOTHI
C pacTBOpaMu THOCYIb(dara
HaTpHs PA3TMYHON
KOHI[EHTpAaIUU 1
TEMIIepaTyphI.
J22. Monenb «KUTISIIEeTro

39. O6paTUMOCTh XUMHUYECKUX I1.16 c.137 CIIOSI».

peakuunii. XuMu4ecKoe J23. Paznoxxenue

PaBHOBECHE U YCIIOBHSI €TO NepoKCcHIa BOJIOpOa €

CMEUICHUSI. MOMOIIBbIO KaTanu3aTopa (

40. BeinoiaHeHue yrpaxxHEeHHH. IL.16 okcuaa mapranua (IV)) u
Karanas3bl CBIPOTO Msica U

41. Ponb BoABI B XUMHUYECKHUX I1.17 c.143 CBIPOTO KapTOdes.

peaKIusX.

JIP Ne9. [Tonyyenue
KHCIIOpPOJIa PA3JI0KEHUEM
HEePOKCHJIAa BOJOPOA C
MOMOIIBI0 OKCH/Ia MapraHiia
(IV) u katanassl CHIPOTO




42. DIeKTpOIUTHIECKAs

nuccoruanus. Peakuyu HOHHOTO

oOMmeHa.

43. I'uaponu3 oOpraHuyecKux u
HEOPTaHUYECKUX COCTUHEHUH.
44 .Pewienne

HKCIEPUMEHTAIBHBIX 3a71a4 110

teme «['uaponnsy.

45. OKUCIUTENBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.

46. DneKTpoauU3.

47.0000111eH1E IO TEME:
«XUMMHYECKHUE PEAKLIHUY

48 .KontponbHas pabora Ne2
110 TeMe «XUMHUYECKUE

I1.17 c.145

IT. 18¢.150.

I1.19 ¢.155

I1.19 c.160

ITosrt. I1.13-
19

I1.13-.19

KapTodes.

JIP Ne10. ITonyuenue
BOJIOPO/JIa B3aNMMOJICICTBHEM
KHUCJIOT C LIUHKOM.

J24. ITpumepsl
HEOOpaTHMBIX PEeaKLuH,
UIYIIUX ¢ 00pa3oBaHUEM
0CaJIKa, ra3a u BObI.

J125. B3aumoieiicTBue
TuTHUs (BUIEO) U HATPHS C
BOJIOH.

J26. [TonyueHnue okcuaa
docdopa (V) u pactBoperne
€ro B BOJIC; UCIIBITAHUE
MOJIY4YEHHOTO pacTBOpa
JaKMycoM ( 6uoeo).

J27. O6pasubt
KPUCTAILIIOTHUIPATOB.

J28. VcnbiTaHue pacTBOPOB
JNEKTPOJIUTOB U
HEDJIEKTPOJIUTOB Ha
npeaMeT IUCCOLMAIIUN
(BU1EO).

J129. 3aBUCUMOCTH CTEIIEHU
3JIEKTPOJIUTHYECKON
JUCCOLIMAIIMU YKCYCHOU
KHCIIOTHI OT pa30aBiIeHUs
pactBopa (BHIEO).

J30. I'maponus kapOuga
KabIus (BUIECO).

J31. l'unponus kapboHaTOB
HIEJIOYHBIX METAJVIOB U
HUTpATa IMHKA.

J32. ITony4yeHnne mbuia
(BuzeO)

JIP Nell. Paznuunbie

CIIy4au THJIPOJIN3a COJICH.

J33. [Ipocreitmue
OKHUCIIUTEIIHLHO —
BOCCTAHOBUTEIIHHEIC
pEaKIHM: B3aUMOJICHCTBUE
IIMHKA C COJITHOMN KHUCIIOTOM
1 JKeJie3a C paCTBOPOM
cynbsgara meau (I1).

J134. Monenn
AIIEKTPOIU3EPA.

J35. Moaens
3JIEKTPOJIM3HON BaHHBI IS

IMMOJIy4YCHHA AJIFOMUHUS.




peaKIm.

Tema 4. BemecTBa 1 ux
CBOMCTBA

(18uac)

49. Knaccuduxanms

HCOPraHNYCCKUX BCIICCTB.

50. Knaccudukanus
OpPraHMYECKUX BEIIECTB.

51. XuMuueckue dJIEMEHTHI -
METAaJLIBL.

52. CBoiicTBa METAILIOB.

53 Koppo3zusi MeTasos.

54. Pemenue 3amay no reMe
«MeTtamibl.

55. XuMuueckue dJIEMEHTHI -
HEMETAaJUIbI.

56. CBoiicTBa HEMETAILIOB.

57. Pemenue 3amay no reme
«HemeTaibl.

58. Oxcunpl.

59. KucnoTel HeopraHuueckue u

OpTraHH4YCCKHUC.

Koucnekr

Koucnekr

I1.20 c.164

I1.20 c.168

I1.20

IloBT.

[1.21c.174

I1.21

Koncnekr

I1.22 ¢.180

J36. Konnexuust o6pas3iion
METAaJIJIOB.

J137. B3aumoneiicTBre
HATPHS U CYPHMBI C XJIOPOM,
xKenesa ¢ cepoi ( BUIEO).
J138. B3aumoeiicTBue
HATpHS C TAHOJIOM, LIWHKA C
YKCYCHOM KHUCJIOTOM.

J39. AnromuHOoTEpMHES (
BHJICO).

J140. B3anmopeiicTBue Meau
C KOHLEHTPUPOBAHHOU
A30THOM KHCIIOTOM.

J41. PesynbraTsl
KOPpPO3UHU METAJUIOB B
3aBUCUMOCTH OT YCJIOBH €€
MPOTEKAHUS.

J42. I'openue maruus u
ATIOMHUHHUS B KUCIIOPOE
(BUmEO).

J143. BzaumoneiicTBue
[IEJIOYHO3EMETBHBIX

METAJUIOB C BOJOIL.

J44. Konnekuus o0pa3ioB
HEMETaJJIOB.

J145. BzaumoneiicTBue
XJIOPHOM BOJIBI C paCTBOPOM
Oopomupa ( xmopuaa) xkanus (
BHJIEO).

J146. Konnekius
MPUPOTHBIX OPraHUYECKUX
KHCJIOT.

J147. Pa3baBneHue
KOHLIEHTPUPOBAHHOU
CEpPHOM KUCIOTBI.

J148. BzaumoeiicTBre
KOHLIEHTPUPOBAHHOU
CEPHOU KHUCIIOTHI C CaxXapoM,
LEJIITI0JIO30H, MEAbIO.

JIP Nel12. UcnbiTanue
pacTBOPOB KUCIOT
WHJIUKAaTOPaMHU.

JIP Nel3. BzaumopericTeue
COJISTHOM KHUCJIOTHI U
pacTBopa yKCyCHOU
KHUCJIOTBI C METAJJIAMH.

JIP Nel4. BzaumopericTeue




60. OcHOBaHUsI OpraHUYECKUE U
HEOpraHU4ecKue.

61. Conu.

62. AMpoTrepHbIe COeTMHEHUS.

63 I'eHeTnveckast CBA3b MEXIY
KJIaCCaMH HEOPTraHUIECKUX
COCIUHCHUH.

64. 'eneTnueckas CBs3b MEXKIY
KJIacCaMH OPraHUYeCKUX
COE€IUHEHMH.

65. KonrponpHas padora Ne3 o
TeMe «BemecTsa 1 UX CBOMCTBa»

66 . [IpakTyeckas padora Ne2
«Pemienne 3xcriepuMEHTATBHBIX
3aJa4 Ha UACHTU(DHUKALHIO
OpPTaHUYECKUX U
HEOPTraHMYECKUX COCTUHEHUI
67. O0001IeHNE U3YYEHHOTO
Mmatepuaina. [lonroroBka k
UTOTOBOM KOHTPOJIBHOM padore.
68. 1torosast KOHTpOJIbHAS

pabora

I1.23 ¢.188

I1.24 ¢.193

I1.24 ¢. 193

I1.25 ¢.200

I1.20-25

I1.20-25

I1.20-25

I1.20-25

I1.20-25
pedepatsl

COJISHOW KUCJIOTHI U
pacTBopa yKCyCHOU
KHUCJIOTHI C OCHOBAHUSIMH.
JIP Nel5. BzaumoneiictBue
COJISTHOM KHUCIIOTBI U
pacTBOpa YKCyCHOM
KHUCJIOTBI C COJISIMH.

JIP Nel6. [Tonyuenue u
CBOMCTBA HEPACTBOPUMBIX
OCHOBaHUM.

JIP Nel2. VcnbiTanue
pPacTBOpPOB OCHOBAHMIA

HHAUKaTOpaMHu.

J149. O6pa3ibl MPUPOIHBIX
MUHEPAJIOB, COIEPIKALIUX
XJIOpH]T HATpHs, KapOoHaT
Kanbius, pocdar KanbIus u
TUIPOKCOKapOOHAT Meau
(.

J50. O6pa3ipl NHIIEBHIX
MPOIYKTOB, COJEPKAIINX
TUAPOKApOOHATHI HATPHUS U
aMMOHHS, UX CIIOCOOHOCTBH K
Pa3TOKEHUIO TIPH
HarpeBaHUMU.

JI51. T"amerne coapl
YKCYCOM.

JI52. KauecTBeHHBIS
peaKkIuy Ha KaTUOHBI U
AQHUOHBI.

JIP Nel7. I'maponus
XJIOPHJIOB | alleTaTOB
HIEJTIOYHBIX METAJIIOB.

JIP Nel2. HcnsiTanue
pacTBOpPOB CONEH
WHANKATOpaMHU

JIP Ne18. O3HakomiieHue ¢
KOJUTICKIIHSIMH: ) METAJLIOB,
0) HEMETaJlJIOB, B) KUCIIOT,
') OCHOBaHHA, 1) MUHEPAJIOB
U OMOJIOTHYECKUX
MaTepUaoB, COJIEPIKAITUX
HEKOTOpPBIE COJIH.




