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Ha 2022-2023 yuyeOHbIH rog




MOACHUTEJIBHASA 3AIIUCKA
KanenmapHo-TeMaTHueckoe IUIAHUPOBAaHHE COCTABJICHO HA OCHOBaHMHM pabodyeii

nporpaMMbl  yuyeOHOTro mpeamera «Xumwus» Uit 11 Kiacca MYHHUIIUIAIBHOTO OFODKETHOTO
obmieo0pazoBarenpHOr0  yupexacHus «boOpoBomBopckass cpemHsis 00meoOpa3oBaTenbHas
mikosia» ['yOkuHCKoro paiiona benroposickoi obmactu. Pabouas mporpamMmma Kypca XUMHH IS
10-11 xnaccoB 6a3oBblii ypoBeHb aBTOpa H.E. Ky3nenosa. (Kysuenosa, H. E. Xumus: paGouas

nporpamma: 6a3oBeiii ypoBenb: 10— 11 ximaccel / H. E. Ky3nenosa, H. H. 'apa. — M.: Bentana-I'pag,
2017. — 68, [12] c.).

st peanu3anuu pabodel mporpaMMbl HCHIOIB3YETCS Y4eOHO-METOANYECKHI KOMIIIEKT:

1. Xumus: 11 knacc: yue0. mys 001meo0pa3oBaT. opranusanuii: 6a3oBsiid ypoBeHb / I'. E.
Pynzutuc, ®@. I'. ®enpaman. — 3-e u3a. — M.: Ilpocsemenue, 2017. — 223 c.

2. Iloypounsie pa3padoTku no xumuH. 11 kmacc: mocodue myst yuurens/H.I1. Tpoerybosa.
-3-e u3x., an.-1 ¢aiin pdf: 432 c.-Mocka:BAKO, 2020.

3. Ilocobue st yuuteneit oOmeoOpa3oBaTeNbHBIX OopraHu3anuii Xumusa. Ypoku B 11
KJlacce: mocobue it yuurteneit obmeoodpaszosar. yupexaenuii / H. H. T'apa. — M.:
IIpoceemenue, 2009 — 93 c.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIMH pe3ysibTaTaMu OCBOCHH IMPEAMETA «XUMHSA» SBISIOTCS CIICAYIOIHUE YMCHUS:

OCO3HaBaTh E€JMHCTBO M LEJIOCTHOCTb OKPYKAIOLIETO MHpPa, BO3MOXKHOCTH €ro
MI03HABAaEMOCTH 1 O0BSCHUMOCTH Ha OCHOBE JOCTHKCHUH HAYKH;

CTPOUTH COOCTBEHHOE IeIOCTHOE MHUPOBO33pEHHE HAa OCHOBE U3yUEHHBIX (DaKTOB;
OCO3HaBaTh MOTPEOHOCTH M TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHCIIC U B paMKax,
CaMOCTOSITENIbHON AEATEIbHOCTH BHE LIKOJIBI;

OLICHUBATh MOBEJICHNE C TOYKH 3PCHUS XUMHUYECKOI 0€301acHOCTH (TEKCTHI U 33/1aHKs) U
KU3HEHHbIC CHTyallud C TOYKH 3peHHs Oe30macHoro oOpasza KHM3HH M COXPaHCHHS
37I0pPOBbS;

OLIGHUBATh FKOJIOTUYECKUN PUCK B3aUMOOTHOIIECHUH YelloBeKa U PUPOIBI.
(GopMUpPOBATH SKOJIOTHYECKOE MBIIIICHNE: YMEHHE OLCHWBATh CBOIO JEATEIBHOCTH W
NOCTYTIKHM JIPYTHX JIIOJIEH C TOYKU 3PEHHs] COXPAaHEHMs OKPYXaroIled Cpelbl - rapaHTa
JKU3HH M OJIaroIoTyyus JTIoei Ha 3emiie;

OCO3HaBaThb COBPEMEHHOE MHOroo0Opas3ue THUIIOB MHPOBO33PEHHUS, OOLIECTBEHHBIX,
PETUTHO3HBIX, aTEHCTHYECKHUX, KYJIBTYPHBIX TPaIUINN, KOTOPHIE OMPENENSIOT pa3HbIC
00BSICHEHUS IPOUCXOSIIETO B MUPE;

YUUTHCS NIPU3HABATH MIPOTHBOPEUMBOCTh M HE3aBEPIICHHOCTh CBOMX B3IJIAJOB Ha MHP,
BO3MOXHOCTb UX U3MEHECHHS;

YUUTHCS UCIOJIB30BaTh CBOM B3IVIAABI HA MHP Ul OOBSCHEHHS Pa3IM4YHBIX CHUTYaIWH,
peleHus BOSHUKAIOUINX MPOOJIeM U U3BJICUCHUS )KU3HEHHBIX YPOKOB;

OCO3HaBaTh CBOM MHTEPECHI, HAXOAUTh M M3y4aTh B YUEOHHMKaX IO Pa3sHBIM MpeaMeTam
MaTepHal (U3 MaKCUMyMa), UMEIOIIUI OTHOIIEHHE K CBOUM MHTEpEcaMm;

UCTIONB30BaTh CBOM HHTEPECHl I BBIOOpAa WHIAMBHAYAJIFHOH 00pa30BaTEIbHOM
TPAaeKTOPUH, OTEHIMATIBHON Oy Iy1ieil mpodeccun U COOTBETCTBYIOIIETO MPO(UIBHOTO
oOpa3zoBaHus;

nproOpeTaTh ONBIT YYaCTHUS B JIENIaX, IPUHOCAIINX TOJIb3Y JIIOJISM;

YUUTBCS CAaMOCTOSITEIBHO BBIOMPATh CTHIIb MOBEACHUS, NPHUBBIYKH, 00ECIIEUHMBAIOIINE
Oe3omacHbIil 00pa3 JKU3HU U COXPaHEHHUE 370POBbsl — CBOETO, a TaKXkKe OJM3KUX JIIOJCH U
OKPY KarOIIHX;

YUUTBCSI CAMOCTOSTENIBHO MPOTUBOCTOSATh CUTYAIMsIM, TPOBOLUPYIOIIMM Ha TOCTYIKH,
KOTOpBIE YTPOXKAIOT O€30MaCHOCTH U 3[J0POBBIO;



BBIOMPATH TOCTYIIKHM, HAIICJICHHBIC Ha COXPAaHEHHE M OEpeKHOE OTHOILIECHUE K MPUPOJIE,
0COOCHHO >KUBOH, 30eras MPOTHUBOIOIOKHBIX MTOCTYIKOB, TOCTETICHHO y4ach U OCBaNBast
CTPaTEeTUIO PAlIMOHATILHOTO IPUPOAOTIOIH30BAHMUS;

y4UThCA yOeXAaTh Jpyrux JIoAe B HEOOXOAMMOCTH OBIAJCHUS CTpaTerueit
palMoOHATBLHOTO MPUPOIOTIOIH30BAHNS;

UCIIONB30BaTh OJKOJOTHYECKOE MBIIUIEHHE [UIsl BBIOOpAa CTpaTeruu COOCTBEHHOTO
MOBEJICHUS B KQUE€CTBE OJTHOM M3 IIEHHOCTHBIX YCTAHOBOK.

MeTanpeAMeTHBIMH pe3yJIbTaTAMU U3y4eHUs] Kypca «XuMuUs» sBisgercss (opMUpOBaHHE
YHUBEpPCAIbHBIX yueOHbIX neiicteuil (YVYI).

Perynarusabie YV /I:

CaMOCTOSITENIbHO OOHApy)XuBaTh M (HOpMyIupoBaTh y4eOHYIO NpoOJIEeMy, ONpPEAESATH
1eNb Y4eOHOM e TeIbHOCTH, BEIOUPATh TEMY IPOEKTa;

BBIJIBUTATh BEPCUH PEHICHUS TIPOOJIEMBI, 0CO3HABATH KOHEYHBIN Pe3yJIbTaT, BRIOUPATH U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEICTBA IOCTHXKEHUS 1IN,

COCTaBIIATh (MHAMBHUIYAJIbHO WJIM B TPYMIE) IUIAaH pEHIeHUs] NpoOJIeMbl (BBIIOIHEHUS
MPOEKTA);

paboTas 1o TuIaHy, CBEpATh CBOU JACUCTBUS C LENBIO U, PH HEOOXOAMMOCTH, UCTIPABIISATH
OIIMOKHU CaMOCTOSITENIBHO;

B JHMAJOre C YYHUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BBIPAOOTAHHBIE KPUTCPUH
OIICHKH;

noaOUpaTh K Kak10M mpodieme (3a7a4e) aeKBaTHYIO €l TEOPETUIECKYIO MOJICIIb;
paboTas Mo MpeIIoKEHHOMY U CaMOCTOSTENBHO COCTABICHHOMY IUIaHy, MUCIOJIb30BaTh
HapsIy ¢ OCHOBHBIMH U JIOTIOJTHUTEIBHBIE CPEACTBA (CIIPaBOYHAS JTUTEPATypa, CIOKHbIC
puOOpbI, KOMITBIOTED);

IUTAHUPOBATH CBOIO WHAMBHIYAJIHHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

CBOOOHO MOJIH30BATHCSI BEIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKHU M CAMOOLIEHKHU, UCXOIS U3
[EJIH U UMEIOIINXCSL KPUTEPUEB, pa3inyasi pe3yabTaT U CIIOCOObI IeWCTBUI;

YMETh OILIGHUTHh CTENEHb YCIEIHOCTH CBOSH WHAMBUAYAJIBLHON 00pa30BaTEIHbHOM
NESITEIIbHOCTH,

JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KadyeCcTBaM M uepTaM Xapakrepa («KakoB %),
OTIPEICIIATh HAMIPABIICHUS CBOCTO PA3BUTHUS («KAKHUM s XOUY CTaTh», «4TO MHE JI 3TOTO
HAJI0 CIIETIAThy).

IlosnaBarenbHble YV /I:

aHaJM3UpPOBaTh, CpPaBHMUBATh, KiaccUPuUIMpoBaTh W 0000mmaTh (AaKThI W SBICHUS,
BBISIBJISITH IPUYHMHBI M CIICJCTBHS IPOCTHIX SBICHUI;

OCYUIECTBIIATh CPAaBHEHHUE, CEPHALMI0 U KIACCU(UKALMIO, CAMOCTOSTENLHO BbIOHUpas
OCHOBaHUS U KPUTEPUU JIJIs1 YKA3aHHBIX JIOTUYECKUX OTNEpaInii;

CTPOUTH KJIACCU(PUKAIIMIO HA OCHOBE TMXOTOMHYECKOTO JIeJIeHHUs (Ha OCHOBE OTPHUIIAHHUSA );
CTPOUTH  JIOTHYECKOE PpacCyXJIeHUE, BKIIOYAIOIIEe YCTAHOBICHUE TMPUIHMHHO-
CIIEACTBCHHBIX CBS3CHL;

CO3/MaBaTh CXEMAaTHYECKUE MOJIEIM C BBIICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTA;

COCTaBIISITh TE3UCHI, PA3IMYHBIC BUBI TUTAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.);
npeoOpa3oBhIBaTh HHPOPMAIIMIO U3 OJHOTO BUJIA B IPYToH (TabIuUIly B TEKCT U TIp.);
BBIUUTHIBATh BCE YPOBHU TEKCTOBOW MHGOPMAITUY;

aHaJM3UpPOBaTh, CpPaBHHUBATh, KIacCUPHUIIMPOBaTh W 0000IIaTh TIOHATHA: JaBaTh
ompesieNiecHue MOHATHSIM HAa OCHOBE M3YYEHHOTO Ha PA3UYHBIX TpeaMeTax y4eOHOTo
MaTepuasa, OCYLIECTBIIATH JIOTMYECKYI0 ONEpalUi0 YCTAHOBJICHUS POJO-BUIOBBIX
OTHOIICHUH, 00001aTh TOHSATHSI — OCYIIECTBIAThH JIOTHUECKYIO OTEpAIUIO Mepexona OT
MOHSTHS C MEHBIIMM 00BEMOM K MOHATHUIO € O0IBIINM 00BEMOM;

CTPOUTH  JIOTHYECKOE pacCyXJIEHUE, BKIIOYAIOIIEe YCTAHOBICHUE MPUIHMHHO-
CIIEACTBCHHBIX CBS3CHA;




e CO3/1aBaTh MOJENU C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK  OOBEKTa,
peoOpa30BbIBaTh MOJIEIH C LIEIIbIO BBISBICHUS OOLIMX 3aKOHOB, ONPEAEISIOMUX JAHHYIO
IPEIMETHYIO 00JIaCTh;

e MPEICTaBIATH HH(OPMALIMIO B BUJIE KOHCIIEKTOB, Ta0IUL], CXEM, TPa(UKOB;

e mpeoOpa3oBEIBaTh HH()OPMAIHIO U3 OJTHOTO BH/IA B IPYTOH M BHIOMPATH YAOOHYIO IS Ce0st
dbopMy QuKcanum u nmpeacTaBIeHUs MHPOpPMAIIHH;

e TOHMMAs TIO3WIUIO JAPYroro, pasiudaTh B €ro pedd: MHEHHe (TOYKy 3peHHS),
J0Ka3aTEeNbCTBO (APryMEHTHI), PaKThI U T.1I.;

e CcamMOMy CO3/1aBaTh MCTOYHHKH WH(GOpPMAIMK PAa3HOTO THUMA W JUIS PAa3HBIX ayJUTOpPHUH,
cobuoaTh HH(GOPMALIMOHHYIO TUTHEHY U IpaBUiIa HHPOPMALIMOHHOM 6€3011acHOCTH;

e yMETh HCHOJB30BATh KOMIBIOTEPHBIE W KOMMYHHKAIIMOHHBIE TEXHOJOTMH KakK
MHCTPYMEHT Ul JOCTHXKEHHSI CBOMX IIETIeH;

e Kommynukarusaele YVY]I:

® CaMOCTOATEJIbHO OpPraHM30BBIBATH y4yeOHOE B3aMMOJEHCTBHE B Tpymie (ONpeaessTh
o0IIHe TeTH, PacIpeieNIATh POJIH, IOTOBAPUBATHCS APYT C JPYTOM U T.1I.);

e OTCTauBas CBOIO TOUKY 3pEHHUs, IPUBOIUTH apTYMEHTHI, MOATBEPKAast UX (hakramu;

¢ B JUCKYCCHH YMETh BBIIIBUHYTH KOHTPAapryMEHTHI, Iepedpa3upoBaTh CBOIO MBICIb
(BNIaIeHEe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

® VYHUTBCS KPUTHYHO OTHOCUTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM TIpHU3HABATh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

e TIOHMMAs TIO3WIUIO JPYroro, pa3iudaTh B €ro pedd: MHEHHe (TOYKy 3peHHs),
J0Ka3aTeNbCTBO (APryMEHTHI), (PaKThI U T.1I.;

e yMETh B3MVIAHYTh HA CHTYallMI0 ¢ WHOH TO3WIUH WU JOTOBAPHUBATHCS C JIIOABMH WHBIX
O3UIHN.

IIpeamMeTHble pe3ynbTaThl. 1peOosanus K ypOBHIO TIOATOTOBKH YYalIUXCS (BBITYCKHHKOB)
HalpaBJIeHbl Ha PEaTM3aLUI0 JEATEIbHOCTHOIO, MPAKTUKO-OPUEHTUPOBAHHOTO U JIMYHOCTHO-
OPUEHTUPOBAHHOTO TMOJXO/J0B; OCBOCHHE YYAIIUMHCS HHTEIUIEKTYaJIbHOW M TNPaKTHYECKOU
NeSITeIbHOCTH; OBJIA/ICHUE 3HAHUSIMM U YMEHUSIMH, BOCTPEOOBAHHBIMU B [TOBCETHEBHOM KU3HH,
MO3BOJISIIOIIMMU  OPUEHTHPOBATHCS B  OKPY’KAIOIIEM MHpE, 3HAUYUMBIMU JUIS COXpaHEHHUs
OKpY>Karollel cpeibl 1 COOCTBEHHOTO 3/10POBbSL.

B o0nactu mpeaMeTHBIX pe3y/abTaTOB 00pa3oBaTeIbHOE YUpexKIeHHe 00IIero
00pa3oBaHMs MPEIOCTABISET YUYCHUKY BO3MOKHOCTh Ha CTYTIEHH CPEIHETO (IIOJIHOTO) O0IIEeTo
00pa30BaHUs HAYUYUTHCS:

B IIO3HaBaTEJIbHOMN cdepe:

e JaBaTh ONpE/IEICHUs HAyYHbIM MTOHATUSAM;

® ONUCHIBATH JAEMOHCTPALMOHHBIE U CAMOCTOSTEIHHO MPOBOAMMBIE SKCIICPUMEHTHI,
UCIIOJIB3YS JJISl 3TOTO €CTECTBEHHBIN (PYCCKUIT) A3BIK U S3bIK XUMUH;

® ONUCHIBAThH U Pa3IMYaTh NU3yUYEHHBIE KJIACChl HEOPraHMUECKUX U OPraHUYECKUX
COEJMHEHU, XMMUYECKHE PEAKIINY;

e KJaccu(UIUPOBATh U3YUYEHHBIC OOBEKTHI U SIBJICHUS;

e HaOIIOAATH IEMOHCTPHUPYEMBIC M CAMOCTOSITEIIHHO IIPOBOAMMBIE OTIBITHI, XUMHUYECKHUE
peaxIy, IPOTEKAIOLe B IPUPOE U B OBITY;

e JenaTh BBIBOJbI M YMO3AKIIIOUCHHS U3 HAOIIOIEHUH, N3yUYEeHHBIX XMMUYECKHX
3aKOHOMEPHOCTEH, MPOTrHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEIIECTB I10 AHAIOTUHU CO
CBOWCTBaMM U3y4EHHBIX;

® CTPYKTYpPHpOBATh U3yUEHHbII MaTepua;

® UHTEPHPETHPOBATH XUMUYECKYIO HH(POPMAIHUIO, TOTyUYECHHYIO U3 IPYTHX HCTOUHUKOB;

® ONNCHIBATH CTPOEHUE aTOMOB 3J1eMeHTOB I-1V neprnonos ¢ ucnonab30BaHreM
AIIEKTPOHHBIX KOHPHUTYpAIHii aTOMOB;

®  MOJIEIIMPOBATh CTPOEHHUE MTPOCTEUIINX MOJIEKYJI HEOPraHUUECKUX U OPTaHUYECKUX
BEIIIECTB, KPUCTAILIOB,;

B IICHHOCTHO-OPUEHTALIMOHHOM cdepe:




® AHAJM3MPOBATH U OLIEHUBATH MOCIEACTBUS ISl OKPYXKAIOIEH cpesibl OBITOBOM U
IIPOM3BOJICTBEHHOM IESATEILHOCTH YEJIOBEKA, CBA3aHHOU C epepaboTKON BEIIECTB;
B TPYIOBO# cepe:
® TIPOBOJUTH XUMHUYECKHH HKCIICPUMEHT;
B chepe GU3NUECKON KyJIbTYpBI:
® OKa3bIBaTh MEPBYIO MIOMOIIb IIPH OTPABJIICHUSX, 0)KOTAX M JPYTHX TPaBMaX, CBSI3aHHBIX C
BEIIIECTBAMHU U JIAOOPATOPHBIM 000PYOBAHUEM.

COAEP/KAHUE KYPCA XMMMH 11 KJIACC

TEOPETUYECKHUE OCHOBbBI XUMHUH (19 YACOB)
Tema 1. Baxkneiiniue XuMu4ecKkue NOHATHA U 3aKOHBI (6 4acoB)

Atom. Xumudeckuit anemenT. M3otomnsl. [IpocTrie U CloXKHBIE BEIIECTBA.

3aKOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U MIPEBPALLECHUS SHEPTUU IPU XUMUUECKUX
peakuusx, 3aKOH IOCTOSIHCTBA COCTaBa. BeniecTBa MOJIEKYISIPHOIO U HEMOJIEKYJISIPHOI'O CTPOCHHUS.

Tema 2. Ctpoenue BemecTBa (3 yaca)

AtomHBIe opOuTtamm, s-, p-, d-, f-amekTpoHbl. OCOOCHHOCTH pa3MeUIeHHsS 3JIEKTPOHOB IO
OpOUTAISIM B aroMaxX MajblX W OONBIINX MEPHOIOB. DHEPTETUYCCKUE YPOBHH, MOAYpPOBHH. CBS3b
MEPUOTUICCKOTO 3aKOHA W TMEPUOJUYECKON CHCTEMBl XUMHYECKHUX JJIEMEHTOB C TEOPHEH CTPOCHUA
atoMoB. KopoTkuii W JIIMHHBIA BapuaHTBl TaONMIBI XUMHYECKUX dieMeHToB. [lonokxeHue B
MEPUOINYECKOM CUCTEME XUMUYECKUX 3JIEMEHTOB BOAOPO/IA, JIJAHTAHOUOB, aKTHHOUJOB U HCKYCCTBEHHO
MOJIyYCHHBIX 3JIEMEHTOB.

BaneHTHOCTH U BaJICHTHBIE BO3MOKHOCTH aTOMOB. lleproandeckoe M3MEHEHHE BaJICHTHOCTU U
pa3MepoB aTOMOB.

PacyerHbie 3aaun. Brraucnenre macchl, 00beMa WIH KOJIMYEeCTBa BEIIECTBA 110 H3BECTHOM Macce,
00BEeMy WIIH KOJTMYECTBY BEIIESCTBA OJHOTO U3 BCTYMUBIIUX B PEAKIIHIO WIIH MOJYIUBIIHXCS B PE3YJIHTATE
peaKIHK BEIIeCTB.

Tema 3. Xumuyeckue peakumu (2 yaca)

Xumuueckasi CBsi3b. BUABI M MexaHW3MBI 00pa3oBaHUS XUMHUYECKOW CBs3W. VOHHas CBS3b.
Katnmonst wu  anumonsl. KoBameHnTHass HemossipHas CBsi3b. KoBaslleHTHas  moJsipHas — CBS3b.
OnekTpooTpulaTenbHocTh.  CTeneHb OKHUCIeHUd. Metamnuueckas CBA3b. BonopoaHas  CBSI3b.
IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

Tumpl KpUCTANIMYECKUX PEIISTOK M CBOMCTBAa BeINecTB. [IpWyMHBI MHOrOOOpa3us BEIIECTB:
U30MEpHsl, TOMOJIOTHS, aJNIOTPOMUS, U30TOMHUS.

Hucnepcurpie cucteMbl. VctuHHBIE pacTBOpPHL. CIIOCOOBI BBIpaXEHHUS KOHIEHTPAIIMH PAaCTBOPOB:
MaccoBasi J0JIs paCTBOPEHHOTO BEIIECTBA, MOJISIpHAs KOHIIEHTpaIus. Kommouaaeie pacTBOPHI. 3071, TEIIH.

JlemoncTpanuy. Mojenu HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX U METAJUIMYECKUX KPUCTAIUTMUYECKUX
pemerok. Dddext Turmans. Moaean MOJIEKyI H30MEPOB, TOMOJIOTOB.

IIpakTtuueckas padora. [IpuroToBneHne pacTBopa ¢ 3aJaHHOW MOJISIPHON KOHIICHTPAIIUCH.

PacuerHbie 3amaun. Beraucienue macchl (KOJHMYECTBA BEIIECTBA, 00bEMa) MPOJIYKTa PEaKIUH,
€CJIM JIJISl €T0 TOMYyUYEHHUS JaH PacTBOP C OIPENEICHHOM MacCOBOM 10J1e HCXOIHOTO BELIECTBA.

Tema 4. PactBopsl! (6 4acoB)

Krnaccudukaryss XMuMHUecKUX peakiiuil B HEOpraHMYeCKOW U OPTaHu4eCKON XUMUH.

CKOpOCTh peaklfH, €€ 3aBHUCHMOCTh OT Pa3IM4YHBIX (aKTOpOB. 3aKOH AEWCTBYIOIIMX Macc.
Oneprusi aktuBanuu. Karanm3 u xatamuzatopsl. OOpaTUMOCTh peakiuil. XUMHYECKOe pPaBHOBECHE.
CwMmerenrie paBHOBecHUs moJ neiictBueM pasnuuHbix (akropos. [Ipunnun Jlelllatense. ITpon3BoacTBo
CEPHOU KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

I'maponus oprannyecKux U HEOPraHUYECKUX COCTUHEHUN.

JlemoHCcTpanmu. 3aBUCUMOCTh CKOPOCTH PEaKINK OT KOHIIEHTPAINH U TeMIepaTypsl. Pasnoxkenue
MEepPOKCUAa BOAOPOJa B MPUCYTCTBUHM KaTanuzaropa. OmpeneneHue cpeiasl pacTBOpa C IMOMOIIBIO
YHUBEPCAIbHOIO HHIUKATOPA.

JlaGopaTopHbie OmBITEL. [IpoBencHME peakmuii HOHHOTO OOMEHa IS XapaKTePUCTUKH CBOWCTB
3JEKTPOJIUTOB.

[pakTuueckas padora. BiusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XMMUYCSCKOW PEAKIIHU.

PacyerHbie 3amaun. Brerancienne macchl (KOJTMYECTBA BEIIECTBA, 00beMa) MPOIYKTa pPEaKIui,
€CJIM U3BECTHA Macca UCXOAHOIO BEIECTBA, COJEPKALLEr0 OIPEAEICHHYIO JIOJII0 IPUMECEH.




Tema 5. DileKTpoXuMHUYecKHe peakumu (2 yaca)

Onekrponutnueckas auccouuanus. CuibHblE W cialdble 3JEKTPOIHUTHL. KHCIOTHO-OCHOBHBIE
B3aUMOJICHCTBHsI B pacTBopax. Cpeda BOAHBIX PAacTBOPOB: KUCIas, HeHTpanbHas, meiaouHas. MoHHoe
mpou3BeeHue Bobl. Bomopoaasiii mokaszarens (pH) pacTBopa.

HEOPI'AHUYECKAS XUMMUSI (15 YACOB)
Tema 6. Metanibl (8 yacoB)

[Tonoxenne MeTaylIoB B MEPHOAMYECCKOM CHCTEME XMMHUYSCKHX djeMeHTOB. OOmue cBoMCTBa
METaJIOB. DIEKTPOXUMUYCCKUN Psil HaNpsoKeHUH MeTamuioB. OO0mme crocoObl TMOMyYeHUS METaJlIoB.
DNEeKTPONIN3 pacTBOPOB U paciuiaBoB. [loHsATHE 0 KOppo3uu MeTamioB. CrIocOOBI 3alIUTH OT KOPPO3HH.

O030p METALIOB TIABHBIX MOATPYIIT (A-TPYI) TEPUOTAICCKON CHCTEMBI XHMHUYECKHX
3JIEMEHTOB.

0030p MeTaIII0B MIAaBHEIX oArpyn (Bb-rpymnm) nepuoarnuecKoi CHCTEMbI XUMHUYSCKUX JJIEMEHTOB
(Menb, IIMHK, TUTaH, XPOM, )KeJe30, HUKEJb, IUIATHHA).

CruiaBbl METAJLIOB.

OKcHUBI M TUAPOKCH]IBI METAILIIOB.

JlemoHcTpanmu. O3HakKOMIIEHHE ¢ O0Opa3llaMH METaJUIOB M MX COelAWHeHWil. B3amMopelicTBue
LIEJIOYHBIX U IIEIOYHO3EMENbHBIX METAIOB ¢ BOAOM. B3auMonelcTBre Meau ¢ KUCIOPOJOM U CEpOil.
Onektponu3 pactBopa xyuopuna Meau (11). OmpITE 10 KOPPO3UU METAIIOB U 3aIHUTE OT HEE.

JlaGopaTopHble OUBITEL. B3ammojeiicTBue IMHKA ¥ JKele3a ¢ PacTBOpaMH KUCIIOT M IIeNoYei.
3HAKOMCTBO ¢ 00pa3aMy METAJIJIOB M UX pylaMu (padoTa ¢ KOJUICKITHSIMHE ).

PacuerHbie 3agaun. PacueTsl 0 XUMHUYECKUM YPAaBHEHHUAM, CBSI3aHHBIE C MACCOBOM J0JIEH BBIXO/1a
MPOAYKTa PEaKIUU OT TEOPETUYCCKH BO3MOKHOTO.

Tema 7. HemeTtaJuibl (5 4acoB)

O630p cBoiicTB HeMeTaiyioB. OKHCIUTENHFHO-BOCCTAHOBHUTEIbHBIE CBOWCTBA  THITMYHBIX
HeMeTauioB. OKCHIBI HEMETa/IOB W KHCIOPOJIOCOACPIKAILNEe KUCIOThL. BoaopojaHbIe CcOeIMHEHUS
HEMETAaJUIOB.

Hemoncrparmu. O6pa3isl HemeTamnioB. OOpa3Ilbl OKCHAOB HEMETAIIIOB M KHCIIOPOACOIEPIKATITIX
kuciot. ['openne cepsl, pocdopa, xeneza, MarHus B KUCIOPOJIE.

JlaGopaTopHble OMBITEL. 3HAKOMCTBO C 00pa3liaMy HEMETAJLJIOB U MX IPUPOIHBIMHI COCTUHEHUSIMH
(paboTa ¢ KouIeKITUAMH). Pactio3HaBaHWe XJIOPHUIIOB, CYIL(aTOB, KapOOHATOB.

Tema 8. XuMus u ku3Hb (2 yaca)

[pakTukym. PerieHune SKCIEpUMEHTANBHBIX 3a7ad [0 HEOPraHWYECKOW XUMHH; PEIICHHUES
SKCMEPUMEHTANFHBIX 3a7ad 10 OPraHWYeCKOW XUMHH;, peIIeHHe IPAKTHYEeCKUX pPAacUYeTHBIX 3ajad,
noJTydeHme, COOMpaHue U paclio3HaBaHUE ra30B.




YYEBHO - TEMATUYECKHWH ILUIAH

Ne HanmMeHnoBanue pasienoB U TeM VucOubie KoHnTpoabHbIe [TpakTudeckas yacTh
paszena vachl paboThI
U TEM

MIPaKTHYECKHE PabOTHI

1 Baxueiiime xumMmuueckue 6 - -
MOHATHUSA M 3aKOHBI

CrpoeHue BemiecTsa

XUMUYECKUE PEAKIIUU

PactBopsl
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XUMUS U KU3Hb

HUroro: 34 yaca




