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HOACHUTEJBHASA 3AIINCKA

OOyueHue npeAMeTy Mo mporpamme «XuMmus JUis AeTel ¢ orpaHuYeHHBIMU
OCOOCHHOCTSIMU 370pPOBBs» BEACTCS HA OCHOBE TEX JXK€ y4eOHWKOB, YTO U B
obmieoOpazoBaTenbHbIX Kiaccax (Ha ocHoBe mporpammbel mo xumuu O. C.
["abpuensHa).

Jlannass pabouas mnporpaMma 1O MOpeaMery «XUMHUsS» paccuMTaHa Ha
ydamuxcsi 8-9 Ki1accoB CHENUaNbHOTO (KOPPEKIMOHHOTO) o0yueHus. Jis Takux
JIeTel XapakTepHbl HU3Kash pabOTOCIIOCOOHOCTh M TOBBIIICHHAS YTOMIISIEMOCTD,
HEOPTaHW30BAHHOCTh M CKJIOHHOCTh K HApYIICHHUSM JUCIUIUIMHBI (BCIIEICTBUE
MOBBIIIEHHON UMITYJIbCUBHOCTH M THUIIEPAKTUBHOCTH), OCIAOJICHHAs] MaMsTh,
HU3KUM 00pa3oBaTelibHbIM ypoBeHb. lIpakThka moOKa3bIBaeT, 4TO NIKOJIbLHUKAM
TpeOyeTcsi onpeeNEHHbIA NIEPUO/i BPEMEHHU, YTOOBI aJanTUPOBATHCS K HOBOMY
MPEIMETY, TOYYBCTBOBaTh HHTEPEC K HEMY, OCO3HaTh €ro 3HA4YEHUE B
COBPEMEHHOM MUDE.

Kypc «Xumusa mig aetell ¢ OrpaHUYEHHBIMHA BO3MOKHOCTAMH 3I0POBBS
MPU3BaH, UCIOJb3Ysd MHTEpPEC OOydaronuxcs K dKCIepUMEHTaM, CPOpMUPOBATH
yMeHue HalJ0/1aTh, JIeJIaTh BBIBOJIBI HA OCHOBE HaOoaeHu. PemaTs pacuéTHbie
3a7]a4d HAa OCHOBE HMEIOIIMXCS 3HAHMM MO MareMaTthuke. MHOro BHUMAaHUS
oOpalaercsi Ha TEXHUKY IKCIEPUMEHTa, YMEHHE MPaBUWIbHO U YETKO OIMHUCHIBATh
pe3yJIbTaThl AKCIEPUMEHTA, MPU3HAKU peakuui. M3ydaroTcsa mpaBuia TEXHUKH
0€30MacHOCTU. OJKCIEPUMEHT BKJIIOYAETCSd B TBOPUYECKHE JOMAlIHUE U
npoBepouHbie paboTel. [IpeanmoureHue B Kypce OTBOAUTCA (DOPMUPOBAHUIO
IIPEJICTABJICHUMN U ITIOHATUN KAaK IIEPBOOCHOBE, a HE TEOPUU. XOTS YCUIME TOW WIIU
WHOM CTOPOHBI OTPEACNAECTCS MICUXOJIOTMUYECKUMHU OCOOCHHOCTAMH 00YYarOmnuXCst
Y MPAKTUYECKYIO peaTn3alvio JAHHOTO Kypca peliaeT yYuTeb.

Iesun kypca:
1) bopmupoBanue y oOy4aromuxcs yMEHUs BUJIETh U TOHUMATh IIEHHOCTh

o0pa3oBaHus, 3HAUMMOCTh XUMHUUYECKOTO 3HAHUS JISI KaXKJIOTO YeJloBeKa
HE3aBUCUMO OT €ro MPOo(EeCCHOHATILHON ACSITEIIbHOCTH; YMEHUS Pa3IndaTh (PaKThI
Y OIIEHKH, CPABHUBATh OLICHOYHBIEC BHIBOJIbI, BUJIETh X CBSI3b C KPUTEPUSIMHU
OIICHOK U CBSI3b KPUTEPUEB C OMPEICICHHON CUCTEMOM IIEHHOCTEH,
dbopMyIMpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UITHIO;

2) popmupoBanue y 00yqarouuxcsl eJIOCTHOTO NPECTAaBIECHUSI O MUPE U POJIU
XUMUU B CO3JJaHUU COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHbBI MUPA; YMEHUS
OOBSCHATH OOBEKTHI M MPOLIECCHI OKPY KaIOIIEH 1eHCTBUTEIBHOCTH —
IIPUPOIHOM, COLMAIIBHOM, KYJIBTYPHOU, TEXHUYECKOMN CPENbI, UCIIOIB3YS IS
3TOr0 XUMHUYECKHE 3HAHMS;



3) npuobpeTeHne 00yJaroIIMMHCS OTIbITA Pa3HOOOPa3HO eATEIbHOCTH,
MO3HAHUS U CAMOIO3HAHUS; KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEM),
MMEIOIIMX YHUBEPCAIbHOE 3HAYECHUE JJISI PA3JIMYHBIX BUJIOB JIEATEIIBHOCTH:
penieHus: npoosieM, NPUHATUS PEIICHUH, MOMCKA, aHaIu3a U 00padoTKU
nH(pOpMaIuU, KOMMYHUKATHBHBIX HABBIKOB, HABBLIKOB U3MEPCHUI,
COTPYJIHHYECTBA, O€30MaCHOTO OOpAIICHHSI C BEIIECTBAMH B MIOBCEIHEBHON KU3HU

Lean kypca B KOppEKIIUOHHOM KJlacce:

" oOecrnieueHre KOPPEKLIUU ICUXUYECKOTO Pa3BUTHA,

" 5MOLMOHAIBHO-BOJIEBOU CPepHI,

" AKTUBU3AIMU MO3HABATEIBHOU JIEATEIbHOCTH,

" (opMupOBaHUS HABBIKOB U YMEHUI YUEOHOU E€ATETbHOCTH.

3amauu Kypca:

" (OCBOCHHE B)XHEWIIMX 3HAHUI 00 OCHOBHBIX MOHATHSAX M 3aKOHAX XMUMMH,
XUMUYECKOU CUMBOJIUKE;

" OBJAJICHUE YMEHUSAMU HaONIONaTh XUMHUYECKHE SBJICHUS, IPOBOAUTH
XUMUYECKUN DKCIIEPUMEHT, IPOU3BOAUTH PACUEThl HA OCHOBE XMMUYECKHUX
(GbopMyI1 BEIIECTB M YPABHEHUI XUMUYECKUX PEAKIUH;

" pa3BUTHE MO3HABATEIbHBIX MHTEPECOB U MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEN
B IIPOLIECCE MPOBEICHUSI XUMHUYECKOTO JKCIEPUMEHTA, CaMOCTOSTEIBHOIO
NpUOOPETEeHUs] 3HAHMM B COOTBETCTBUU C BO3HUKAIOIMIMMH >KHU3HEHHBIMU
NOTPEOHOCTSIMHU.

Jlnst nereil ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI NPU H3YHYECHHUH
y4eOHOr0 Kypca XMMHUHU CTaBATCS T€ ke Y4eOHO-BOCIIUTATEIbHBIE LIEJIU U 3aJa4H.
OcHoBHOM 3agavyeil OOydYeHHMS XHMHHM B KJaccaX KOPPEKLUHMH SIBISIETCS
o0ecrieueHrne TMPOYHBIX U CO3HATENbHBIX XHMHUYECKUX 3HAHUH U YMEHUH,
HEOOXOJMMBIX y4YalIUMCSi B IIOBCEIHEBHOM U3HM M Oyayuiell TpyAoBoi
NEATENbHOCTH. BakHEMIIMMM KOPPEKIHMOHHBIMM  3ajJadyaMd Kypca XUMHHU
SBIISIIOTCS PA3BUTHE JIOTUYECKOTO MBIIICHUS U PeUr ydauuxcs, GopMHUpOBaHUE Y
HUX HaBBIKOB YMCTBEHHOI'O TpyJla IJIAHUPOBaHHE padOThl, MOUCK PALIMOHATIBHBIX
NyTel ee BBINOJHEHUS, OCYIIECTBICHHE CaMOKOHTPOJs. OcoOblil akieHT ObLI
clieJlaHHa OpPraHU3alMIO0 CAMOCTOSTEIBLHON MPAKTUYECKON pabOThl ydaluxcs.

OnHako OCOOEHHOCTH TICHUXMYECKOTO Pa3BUTHs JAETel YKa3aHHOM KaTeropuw,
IOpeXkIe BCEro HEAOCTaTOYHA CPOPMHUPOBAHHOCTH MBICIUTEIBHBIX OIEpalHid,
0OyCJIaBIMBAIOT JOTMOJIHUTENIbHbIE KOPPEKIMOHHBIE 3a/laud, HalpaBJICHHbIE Ha



pa3BUTHE  MBICIUTEIBHOM M  PEYEBOM  JEATEIIBHOCTH, Ha  ITOBBILICHUE
IIO3HABATEJIbHOM AaKTUBHOCTH JE€Ted, Ha CO3JAaHHE YCJIOBUH OCMBICICHUE
BBINOJIHAEMONW yueOHONl paboTbl. B cBsi3u ¢ OCOOEHHOCTSIMM TOBEIEHUS U
JESATEIBHOCTH JTHX OO0YyYarolMXcsi HEOOXOAUM CTpPOKaWIIMM KOHTPOJIb 3a
COOJII0/IEHNEM MPABHII TEXHUKH 0€30MaCHOCTH MPH MPOBEIECHUU JTA0OPATOPHBIX M
IpakTU4YecKux padoT. bosblioe 3HaYeHNHE U1 MOJTHOLIEHHOTO YCBOEHUS Y4eOHOIro
MaTepuaia Mo XMMUHU MPUOOPETAeT Omopa Ha MEXKIPEAMETHBIE CBSI3U C TaKUMU
yu4eOHBIMU TpEeIMETaMH, KaK MpHpoAoBeAcHHEe, reorpadusi, pusuka, OHOIOTHS.
[To3BossAst paccMaTpuBaTh OAMH M TOT K€ YYEOHBIH MaTepuan C pa3HbIX TOYEK
3peHusi. MeXIpeaMETHbIE CBS3M CHOCOOCTBYIOT €ro JIydlIEMY OCMBICIEHHUIO,
00JIee MPOYHOMY 3aKPEIICHUIO MOJYyYEHHBIX 3HAHUH U MPAKTUYECKUX YMEHUH.

Buabl koppekunonHoi padorsl ¢ ooyuarwomumucs ¢ OB3:
T.x. o0yuatoumecss ¢ OB3 3aHHMAarOTCSl BMECTE C OCTaJIbHBIMU YYEHUKaMH KJlacca,
U3MEHEHUH B Mporpamme JUis HUX He IMPeAyCMOTPEHO, HO MCIOJIb3YIOTCS 0COObIe
BU/JIbI pabOTHI U (POPMBI KOHTPOJIS

" [ICUXOKOPPEKIUs IMOBEACHUS Yepe3 Oecebl,

" OOUIPEHUS 3a XOPOIIHUE PE3YIbTATHI,

" KOpPEKLHUS 3pUTEILHOTO BOCHPHUATHS udepe3 paboTy mo odpasity,

" KOPPEKIIMS BHUMAHHS Yepe3 paboTy ¢ TabiHIiaMu, CXeMaMH, alfTOPUTMaMU,

" KOPpEKUHUsS MPOCTPAHCTBEHHOM OpUEHTAMM 4Yepe3  paclio3HaBaHHE
3HAKOMBIX IIPEIMETOB,

" KOPPEKIMS peUYH Yepe3 KOMMEHTUPOBAHUE JICHCTBUM U MPABUII,

" KOPPEKLHS I0JITOBPEMEHHON NaMATH Yepe3 BOCIOMUHAHMS, TIOSICHEHUS],

" pa3BUTHE CIIYXOBOTO BOCIIPUSITHS YEPE3 JIEKIIUIO,

" KOPPEKIIMS MBIIIJIEHUS Yepe3 MPOBEACHUS ONepalliy aHau3a,

" KOPPEKIMSI YMEHUI COMOCTABISATh U JIeJIaTh BHIBOJIBI,

" KOPPEKIUS YMEHUI B yCTAaHOBJIEHUU MPUUYUHHO-CIICJICTBEHHBIX CBS3EH,

" KOPPEKIMS UHIWBUAYAJTbHBIX MPOOETIOB B 3HAHUSAX U€pe3 UHIUBUAYATbHYIO
paodorty,

" KOPPEKIIMS BOJICBBIX YCUJIMH MIPHU BHITIOJTHEHUHU 3aaHus,

" KOPPEKIHS MaMsTH YepPEe3 HEOJTHOKPATHOE MOBTOPEHHUE,

[IpuMeHeHne Ha ypoKax XUMUU KOPPEKIIMOHHO-PA3BUBAIOIINX YIIPAXKHECHUM
pelaeT JaHHYIo 3aj/1auy, MOCKOJIbKY UX MPUMEHEHUE HanmpaBieHo Ha: [loBbimeHus
YPOBHSI pPa3BUTHA, KOHIICHTpAIUU, OO0BEMa, MEPEKIIOYEHUS W YCTOWUYUBOCTU
BHUMaHUs. [IOBbIIIEHUS YPOBHSI Pa3BUTHUsSL JIOTUYECKOrO MbIIUIeHUS. Pa3BuTtue
HaTJISIIHO-00pPa3HOTO W JIOTMYECKOro MbInuieHusi. Pa3Butue peun. PasButue
MIPUEMOB YUEOHOU JesTeNhbHOCTH. Pa3BUTHE JIMYHOCTHO-MOTHUBAIIMOHHON CEpHI.
Pa3BuTtue BoCIIpUATHS U OPUEHTHPOBKH B MPOCTpaHCTBE. B mporiecce npuMeHeHus
Ha ypoKaxX XUMHUHU KOPPEKIIMOHHO-PA3BUBAIOIINX YIPAKHEHUN COBEPIIIEHCTBYIOTCS
MICUXUYECKUE TMPOLECChl YYEHUKA, MPOUCXOJIUT PA3BUTHE TMO3HABATEIBHOIO



mpolecca, B pe3yjbTaTe 4Yero 3akiajabplBaeTcs (PyHIAMEHT YCIHEIIHON y4uyeOHOMH
JESITEIIBHOCTH.

[To3HaBaTeNBHBIN MHTEPEC SBISACTCS BOKHBIM KOMIIOHEHTOM SMOIMOHATIBHO
- IICHHOCTHOTO  OTHOIIEHUS YyYalluXcs K TPOIecCy H3y4YeHUs MpeaMera H
oOsi3aTeNlbHBIM ~ yciioBUeM 3¢ @dEeKTUBHOCTH  3TOro  mporecca.  JlxoObie
KOPPEKIIMOHHO-PA3BUBAIOIINE YIPAXHEHUSI MOKHO MPHUMEHATh Ha KaXKIOM HX
ITAINoB ypoKa.

B xome ocBoeHus Kypca 00ydJarommuMICs BO3MOKHBI TaKue (DOPMbI M METOAbI
padoThI KaK:

° OpI‘aHI/IBaHI/IOHHO-ynpaBHCH‘{CCKI/IeI

" ClIOBECHBIC (pacckas, 00bsICHEHHUE, TOBECTBOBAHHE, PACCYKICHNUE,
Oecena, paboTta ¢ yueOHMKOM U KHUTOM);

" HarjasaHbIe (WJUTFOCTPAIUH, MPE3CHTAINH, HaOII0ICHNE,
JIEMOHCTPAIINH );

" [paKkTHYeCKHe (IKCTICPUMEHTHI, IPAKTHIECKHE padOThI),

" CaMOCTOSITENbHBIC PaOOTHI;

" pelIieHHE 3a/1ad.

2. MoOTHBaIIMOHHO-CTUMYJIUPYIOITHUE:

" JIUJIAKTUYECKUE UTPBI (XUMUYECKHI pedyc, «KPECTUKU HOTUKN» U
Jpyrue);

" TBOPYECKHE 337aHUs (COCTABIEHUE KPOCCBOPIOB, JOMAIIHUN
XUMHUYECKUN IKCTIEPUMEHT, paboTa C TOMOJHUTEIEHON
JUTEPATYPOH);

3. KoHTponbHO-OlLIeHOUHBIE:

" WHAUMBUIYAJIBHBIN OMpPOC;

" TMCbMEHHBIE pa0OTHI;

" TECTHI;

" XMMHYECKOE dKCIEPUMEHTHPOBAHNUE.

Buabst u ¢dopmbl kouTpoas: T.x. oOydarommecs ¢ OB3 3anumarorcst BMecTe ¢
OCTaJIbHBIMU YyYEHMKAMHU KJlacca, HM3MEHEHUH B MOporpamMme [Jsi HHUX He
MPETYCMOTPEHO, HO HUCIOJIB3YIOTCS 0COObIe BUABI Pa0dOTHI U (POPMBI KOHTPOJIS:
WHUBUTyaIbHBIA U (POHTAIBHBIN OMPOCHI, paboTa Mo KapTOYKaM; XUMHYECKUI
JUKTAHT; MpaKTHUeckas paboTa; caMOCTOSTENIbHbIE PAOOThI, TECTOBBIN KOHTPOJIb;
COCTaBJICHHE TaOJUIbl; MpOBEpKa JOMAalllHe padoThl; OMPOC MO BOIMPOCAM
Mpe3eHTAIlMK, TPOCMOTPY YyueOHOoro (Quibma; 3ammMTa J0KIaaoB, pedeparos,
COOOIIEHMI; 3KCIPecc-OMpoc; OlLEHKa IUIAHOB TE3MCOB; TIpymnmnoBas padora ¢
I[ICXD .. Menneneena.

TpeGoBanus k pe3yabTaTaM 00y4eHHs U OCBOCHHS COAEPKAHUSA Kypca 1o
XUMHHU



OOyueHue mpenMeTy XUMUS HapaBJIeHO Ha TOCTIXKEHUE 00yUJaroIUMUCS
CJIEIYIOLUX PE3yJIbTaTOB:
¢ JIMYHOCTHBIX
1) B IEHHOCTHO-OPUEHTAIMOHHOM cepe — UyBCTBO FOPJOCTH 32 POCCUHCKYIO
XUMHUYECKYI0 HAyKy, TyMaHU3M, OTHOILIEHUE K TPY.y, LEJICyCTPEMIICHHOCTD;
2) B TpyZ10BOH chepe — rOTOBHOCTbh K OCO3HAHHOMY BBIOOPY JajbHENHIIEH
00pa30BaTEeNbHON TPACKTOPHH;
3) B mo3HaBaTeNbHOM (KOTHUTUBHOM, MHTEJUIEKTYaIbHOMN) cpepe — yMeHue
YIPABJISATH CBOEH MO3HABATENBHOM IEATEIBbHOCTBIO.
e MeTampeaMeTHBIX
1) ucnonp3oBaHUE YMEHUIN 1 HaBBIKOB PA3JIMYHBIX BUI0B IIO3HABATEIbHOM
NeSATEIbHOCTH, IPUMEHEHNE OCHOBHBIX METOIOB [TO3HAHUS (CUCTEMHO-
MH(GOPMALIMOHHBIN aHAIN3, MOJICJIMPOBAHKE) I U3YUECHUSI Pa3IMUHbIX CTOPOH
OKPY’KAIOIIEH ICMCTBUTEIBLHOCTH;
2) UCIOJIb30BaHUE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONepaluii: ((opMyJIMpOBaHHE
TUIIOTE3, AaHAJIU3 U CUHTE3, CPaBHEHUE, 0000IIeHHE, CUCTEMATU3all1s, BbISIBJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€il, IOMCK aHAJIOTOB;
3) yMeHue TeHepupoBaTh UIEU U ONIPENIETATh CPEICTBA, HEOOXOAUMBIE TSl UX
peanu3anuu;
4) yMeHue onpeensaTh UENH U 3a/1a4d JesITENbHOCTH, BHIOMPATh CPEACTBA
peanu3anuy UeIu U IPUMEHATh UX Ha MPAKTHKE;
5) UCHOIB30BAHUE PA3TUYHBIX UCTOYHUKOB JJISl IOJYyYEHUS! XUMUYECKOM
uHpopmarmn.\
® NpeAMeTHBIX
1. B mosnaBartenbHOU cepe
* J1aBaTh ONpPEEIICHUS U3yUYECHHBIX MOHSATUN: BEIECTBO (XUMHUYECKUI
AIIEMEHT, aTOM, HOH, MOJIEKYJIa, KPUCTAINIMYECKAsl pEUIeTKa, BEIIECTBO,
MIPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUYEcKasi (hopMyJsia, OTHOCUTEIbHAS
aTOMHasi Macca, OTHOCUTEJIbHAsI MOJIEKYJISIpHAsI Macca, BAJICHTHOCTD,
OKCH/JIbI, KUCJIOTBI, OCHOBaHUs, COJH, aM(pOTEPHOCTh, UHIUKATOP,
NEepPUOANYECKUN 3aKOH, IEpUOINYECKasi CUCTEMa, IEpUoANUecKas Tabuua,
W30TOIBI, XUMUYECKAs CBSA3b, JJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHCJIEHMS, JIEKTPOJINT); XUMUYECKasl peaklus (XUMUYECKOE YPAaBHEHHUE,
TE€HETUYECKasl CBA3b, OKUCIIEHUE, BOCCTAHOBJIEHUE, SJIEKTPOJIUTHYECKAs
JUCCOLMALMS, CKOPOCTh XUMUYECKOMN pEeaKInn);
* OIHUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITEIBHO MPOBEACHHbBIC
HKCIIEPUMEHTBI, UCTIOIB3YS JJIS 3TOTO €CTECTBEHHBIN (PyCCKUM, POJIHON)
A3BIK U SI3bIK XUMUU;
* OIHKCHIBATH U Pa3aN4aTh U3yUYECHHBIE KJACChl HEOPTAaHUYECKUX COEIMHEHU,
IIPOCTHIE U CJIOKHBIE BEIIECTBA, XUMUYECKUE PEAKLINN;
* KJIacCU(UIUPOBATH U3YUCHHBIC OOBEKTHI U SBIICHUS,
* HabJ0aTh JEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO TPOBOJUMBIE OIBITHI,
XUMHUYECKHUE PEaKINH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;



* JIeNaTh BBIBOJBI M YMO3AKIIOUEHUS U3 HAOIIOCHUHN, N3YICHHBIX
XAMHYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEN3YICHHBIX
BEIIICCTB 110 aHAJIOTUW CO CBOMCTBAMH M3yUCHHBIX;

* CTPYKTYpPHPOBATh U3yYCHHBIH MaTepHUal U XUMHUYECKYIO HH(OPMAIIHIO,
MOJIYYCHHYIO U3 JPYTUX HCTOYHUKOB;

* MOJEIMPOBATH CTPOECHUE ATOMOB 3JIEMEHTOB MIEPBOI0 — TPETHETO MEPHOIOB
(B paMKax M3y4eHHBIX TIOJIOXKEHUH Teopun 3. Pesepdopaa), ctpocHme
MPOCTEHIIINX MOJICKYJI.

2. B yennocmuo-opuenmayuoHHou cgepe:

*  aHAJIM3WPOBATH M OIICHUBATH IMOCIICICTBUS ISl OKPY KAFOIICH CPEIbI
OBITOBOI M MPOU3BOJCTBEHHOM JESITEIIBHOCTH YEJIOBEKA, CBI3AHHOM C
nepepaboTKOM BEIIECTB.

3. B mpyooesoii ciepe:
* MPOBOAUTH XUMHUUYECKHUI SKCIIEPUMEHT
4. B cghepe bezonacnocmu dHcusHedesmesbHOCU:

* OKa3bIBaTh MEPBYIO MOMOIIb MTPU OTPABICHUSIX, 0KOTaX U IPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JJA0OPATOPHBIM 000PYAOBAHUEM.

Pe3yjibTaATOM YCHEIIHOTO MPOXOXKIAEHHSA TMPOrpaMMbl MOXKET CIYKUTh
y4acTHEe B XHUMHYECKHX BUKTOPHMHAX, HMHTEIUICKTYIbHBIX HIpax IO XHUMHHU.
[TonydyeHHbIe B paMKax JJaHHOTO Kypca XUMUYECKHUE 3HAHUA B JAJIbHEHIIIEM MOTYT
CIIY’KUTh OCHOBOW JJIsi TIOJITOTOBKM OOYYaIOMIMXCS K BBIOOPY OIpPEACIICHHBIX
npodeccuii, CBSI3aHHBIX C XHUMHYECKHUM TPOU3BOJICTBOM, CIIOCOOCTBOBATh
dbopMUpPOBAaHUIO Yy OOydYalOIIUXCS 3HAHUH W yMCHUH, HEOOXOIUMBIX B
MOBCEHEBHOM  KU3HM i Oe3omacHOro oOpamieHusi C  BEIIeCTBaMH,
UCITIOJIb3yEMBIMH B OBITY.

3a pesyabrTart IIpomMe:kyTOYHON aTTECTAIIUM JAeTell ¢ OrPAHNYeHHBIMH
BO3MOKHOCTSAIMH 3/I0POBbS 3aCUUTHIBAIOTCS YETBEPTHHIC U TOIOBBIC OTMETKH.

MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHE
Jlst peanuzanuu pabouet mporpamMmbl U3ydeHus: y4eOHOTO TIpeaMeTa « XUMUs Ha
3Tare OCHOBHOTO OOIIero oOpa3oBaHMs y4yeOHBIM IJIAHOM IIKOJbI OTBeAeHO 136
yacoB. B oM uncie 68 yacoB B VIII knacce u 68 wacoB B IX kiacce, u3 pacuera
—2 yueOHbIX yaca B Henemto B VI knacce u —2 ydeOHbIX yaca B Henento B IX
KJ1acce.

COAEPKXAHHUE U3YYHAEMOI'O KYPCA

OO0mast xapaKTepuCTHKA y4e0HOr0 mpeaMera
Copeprkanue paboyeil mporpaMMbl CTPYKTYPHUPOBAHO MO IIECTH OJIOKaM:
e MerTo/1bI TO3HAHMUS BEIIECTB M XUMHUECKUX SBJICHUU.
e DKCIEpUMEHTAIbHbIE OCHOBBI XUMHUU;
e BeecTBo - 3HaHUS O COCTAaBE U CTPOCHUHU BEIIECTB, UX BaKHEHIINX
(U3nUECKUX U XMMUYECKUX CBOMCTBaX, OMOJIOTMYECKOM JeHCTBUY;



e Xumuueckasi peakius - 3HaHHs 00 YCIOBUSIX, B KOTOPBIX MPOSIBISIOTCS
XUMHUYECKHE CBOMCTBA BEILIECTB, CIIOCO0AX YIpaBiICHUS XUMUYECKUMU
MPOLIECCAMY;

e DJIeMEHTapHbIE OCHOBBI HEOPTAHUUECKOW XUMUMU;

o [lepBoHaYaIbHBIC TIPEICTABICHNUS 00 OPTrAaHMYECKUX BEIIECTBAX;

o XWUMUSA U )KU3Hb - 3HAHUS U ONBIT MPAKTUYECKOU IESITETLHOCTH C
BEIIECTBAMMU, KOTOPbIE HAan0O0JIee YacTO YHOTPEOISIOTCS B TOBCEHEBHOM
YKU3HH, ITUPOKO KCIIONB3YIOTCS B MPOMBIIIIICHHOCTH, CEJTLCKOM XO035UCTBE,
Ha TPAHCIIOPTE.

COJEPKXAHUE NU3YYAEMOI'O KYPCA
8 KJIACC
(2 yaca B HenenmO; BCcero 68 4acoB)

BBenenue (4 daca)

XUMUs — HayKa O BEIIECTBAX, X CBOWCTBAX U MPEBPAIICHUSX.

[lonsiTMe O XWUMHUYECKOM »dJIeMEHTe M (opMax €ro CyleCTBOBAHUS:
CBOOOJTHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamienue BemecTB. OTiAMYME XUMUYECKUX pEAKIMM U (HU3HMUECKUX
sBiieHn. Pob XuMuu B J)KU3HU denoBeka. XeMohunus u xemohoousi.

Kpatkue cBenenust 06 uCTOpUM BOZHUKHOBEHUS W pa3BuThs Xxumud. [lepruon
anxumud. [lonarue o ¢punocopckom kamue. Xumuss XVI B. Pazputre xumun Ha
Pycu. Posib 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJICHUM XUMHUUYECKON HayKH — pabOThI
M.B. Jlomonocosa, A.M. bytneposa, JI.11. Menaeneena.

XUMHUYECKasi CHMBOJIMKA. 3HAKH XUMUUYECKUX DJIEMEHTOB U IPOUCXOKICHUE
uX Ha3BaHud. Xumuueckue ¢opmynsl. HWuaexkcel u kK03 QUIMEHTHI.
OTHOCUTENbHBIE ATOMHAasi M MOJICKYJSIpHAas Macchl. Pacuer MaccoBod noiu
XUMHUYECKOTO AJIeMeHTa 1o (opmyJsie BEUIECTBA.

[lepuonnueckas cucrema xumudeckux siemeHtoB .M. Menneneea, ee
CTPYKTypa: Majible U OOJbIINE MEePUObl, TPYNIbl M MOATPYNNbl (TJIaBHAS |
noboyHas). Ileproguyeckas cuctemMa Kak CIPaBOYHOE MOCOOME NJIsi TOTYYCHUS
CBEJICHUI O XUMHUYECKHUX IJIEMEHTaX.

Pacuernbie 3amaun. 1. HaxoxnaeHue OTHOCHUTENBHOW  MOJEKYJSPHOU
MacChl BEIECTBA MO €ro XUMHUYeCKou GopMmyie. 2. Beruuciaenne mMaccoBoit gomau
AJIEMEHTa B BEIIECTBE MO ero Gpopmylie.

Tema 1
ATOMBI XUMHUYECKUX d1eMeHTOB (10 yacoB)

ATOMBI Kak ¢dopma CYIIECCTBOBAHHUS XHMHUYECKHX 3JeMEHTOB. (OCHOBHBIC
CBEJICHUS O CTPOCHHHM aToMOB. J[0Ka3aTenbCTBO CIIO)KHOCTH CTPOCHHS aTOMOB.
Omneithl Pezepdopaa. [InanerapHas Mozienb CTpOEHHUS aToMa.



CocTaB aTOMHBIX siiep: MPOTOHBI W HEUTpPOHBL. OTHOCUTENIbHAS aTOMHAas
Macca. B3auMOCBSI3b MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCUTEIbHASI aTOMHAas
Maccay.

W3meHenue uMcia TPOTOHOB B sApe aroMa — o0OOpa30BaHHE HOBBIX
XUMHYECKUX 3JIEMEHTOB.

W3meHeHue 4ymucia HEUTPOHOB B siipe aromMa — O0Opa3oBaHHE H30TOIOB.
CoBpeMEHHOE OIpENECICHNE TOHATUA «XUMHYECKHN 3ieMeHT». M30Tombl Kak
Pa3sHOBUJIHOCTH aTOMOB OJJHOTO XMMHYECKOTO JIEMEHTA.

Onextporsl. CTpoeHHE SICKTPOHHBIX OO0O0JIOYEK aTOMOB XUMHUYECKUX
sanemeHToB No 1-20 mepuoaunueckoi cuctemsl .M. MenneneeBa. I[lonsitue o
3aBEPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPTETUYECKOM YPOBHE).

[lepnognueckas cucrema xumudeckux dsyemeHToB J[.MI. MenneneeBa wu
CTPOCHHE aTOMOB: (PU3UUYECKUN CMBICI MOPSAJIKOBOTO HOMEpa JIEMEHTa, HOMepa
IPYIIIbI, HOMEpa NEPUOA.

N3mMeHeHne 4yucia 3JIEKTPOHOB HAa BHEIIHEM 3JJIEKTPOHHOM YpPOBHE aToMa
XUMHUYECKOTO dJEMEHTa — O0pa3oBaHUE IMOJOKUTEIBHBIX M OTPHUIIATEIBHBIX
noHoB. MoHbl, 00pa3oBaHHBIE aTOMaMH METAJUIOB U HeMeTayuioB. [IpudmHbI
M3MEHEHHS METAJUIMYECKUX U HEMETAIUTMYECKUX CBOMCTB B MEPHOJIaX U IPYyIIIAX.

OOpazoBanue OuHapHbIX coenuHeHuid. [loHsTHe 00 MOHHOU CBs3U. CXEMbI
oOpa30BaHUs HOHHOM CBSI3HU.

B3aumoieiicTBHE aTOMOB XMMHUYECKUX AJIEMEHTOB-HEMETAINIOB MEXY COO0M
— oOpa3oBaHH€ JBYXaTOMHBIX MOJEKYJ TPOCThIX BemlecTB. KoBajaeHTHas
HETOJISIpHAs XUMUUYECKas CBSI3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumoieiicTBHEe aTOMOB XMMHUYECKUX AJIEMEHTOB-HEMETANIOB MEXTy COO0OM
— oOpa3zoBaHue OWHAPHBIX COCAMHEHUN HEMETAIIIOB. DJIEKTPOOTPULIATEIIBHOCTD.
[ToHsiTHE O KOBAJIEHTHOU MOJISIPHOM CBSI3H.

B3anmoieiicTBEe aTOMOB XMMHUYECKHX 3JIEMEHTOB-METANIOB MEXTy COO0H —
oOpa3oBaHNE METAJUTMYECKUX KpUCTaIIOB. [loHATHE O METaNTNYECKOM CBA3H.

JeMmoncTpanmuu. Mogenn aroMoB XMMHUYECKHX 3JIEMEHTOB. [lepuoanueckas
CHCTEMa XMMHUYECKHUX 3JieMeHTOB /.. Menneneena.

Tema 2
IIpoctobie BemecTBa (7 4acoB)

[Toso)keHHE METAUIOB M HEMETAUIOB B IEPUOJUYECKOM  CUCTEME
xumuueckux asneMmeHTtoB J[.M. MenneneeBa. BakHelinne nmpocThie BEMIECTBA —
METAJIIBI: JKEJIe30, AJIIOMHHUMN, KalbI[Uid, MarHui, HaTpuwi, kamuid. OOmue
(dbu3nYecKre CBOMCTBA METAIIOB.

Baxnelime mnpocThie BelecTBa — HEMETaNlIbl, 0Opa30BaHHBIE aTOMaMU
KHCJIOpOJa, BOJAOpOa, a3oTa, cephl, docdopa, yriepoaa. CnocoOHOCThH aTOMOB
XUMHUUYECKUX DJIEMEHTOB K OOpa30BaHMIO HECKOJIBKUX TMPOCTBIX BEIIECTB —
aloTponus. AJIOTponHble Mojaudukanuu kuciaoponaa, ¢ocdopa u oJoBa.
Mertannuyeckue W HEMETAUIMYECKHE  CBOMCTBA  MPOCTHIX  BEIIECTB.
OTHOCUTENBHOCTH JAEIEHUS MPOCTHIX BEIIECTB HA METAIIJIBI 1 HEMETAJLIIBI.



[ToctosinHass ABoraapo. KonmuectBo BemiectBa. Monb. MonsipHas macca.
Monsipablii 00beM ra3o00pasHbIX BewlecTB. KpaTHble €IUHMIBI KOJIMYECTBA
BEILECTBA — MWIJIMMOJIb U KHJIOMOJIb, MUJUINMOJISIPHAS. U KWIOMOJISIPHAsE MacChl
BELIECTBA, MUJUIUMOJIAPHBIA U KUJIOMOJIIPHBIA 00BEMBI Fra3000pa3HbIX BEILIECTB.

PacueTsl ¢ UCNOJIB30BaHUEM NOHATHM «KOJIMYECTBO BELIECTBA», «MOJIAPHAs
Maccay, «MOJISIPHBIM 00beM ra30B», «IIOCTOSHHAsE ABOTaIpO».

Pacyernbie 3agauyu. 1. BplunciieHHE MOJISIPHOM MacChl BELIECTB 11O
XuMHueckuM (popmyrnam. 2. PacueTsl ¢ MCHOIB30BaHUEM MOHATUN «KOJIUYECTBO
BEILECTBA», «MOJSpPHAs Macca», «MOJSIPHBIH OOBEM Ta30B», «IOCTOSHHAs
ABorazipo».

HNemoncrpanuu. Ilomyuenue o3ona. OOpa3ipl 0eI0ro M CEpOro 0JoBa,
6emoro u kpacHoro (ochopa. HekoTopsie MeTamipl 1 HEMETALIBI KOJUYECTBOM
BemecTsa 1 Mosb. Moziens MoJIIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3
CoennHeHus XUMHYECKHUX 3J1eMeHTOB (12 yacoB).

Crenenp okucnenusd. OnpeneneHUE CTENEHU OKHUCIEHUS SJIEMEHTOB 10
XUMHU4eckoil ¢opmyne coenuHenus. CocrtaBiieHne QopMysl OWHAPHBIX COEIU-
HEHUH, o01ui crnocod ux Ha3bIBaHUS. bBUHApHBIE COCTMHEHUS: OKCUIBI, XJIOPUJIBI,
cynbduner u ap. CocraBienue ux Qopmyin. [IpencraBurenn OKCHUIOB: BOJA,
YIJICKUCIIBIN Ta3 U HETallleHas! U3BECTbh.

[IpencraBurenu JieTydynx BOJOPOJHBIX COEAWHEHUHN: XJIOPOBOJAOPOA U
aMMUaK.

OcHOBaHMs, UX COCTAaB W Ha3BaHUs. PacTBOpMMOCTHL OCHOBAaHUN B BOJE.
Tabnuia pacTBOPUMOCTH THAPOKCUIIOB U coJieil B Bojie. [IpeacTaButenu meoyei:
TUJIPOKCHUABI HATpUsl, Kaiuusi W Kanblus. [[OHATHE O KaYeCTBEHHBIX PEAKIIMSX.
Nunukartopsl. U3MeHEHNHE OKpaCKy MHAUKATOPOB B LIEJIOYHOM Cpee.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccuduxanusa kucnot. [IpeacraBurenu
KUCJIOT: CEpHas, COJIsiHas W a30THasd. V3MeHeHHWe OKpAacKu HHAUKATOPOB B
KUCJIOTHOM CpeJie.

Kucnotel, ux coctaB u Ha3Banus. Kimaccudukamms xucnor. IlpencraBurenu
KUCJIOT: CEpHas, COJIsiHas W a30THasd. VI3MeHeHHWe OKpAaCKu HHAUKATOPOB B
KUCJIOTHOM CpeJie.

Conu kak TPOU3BOAHBIE KHCIOT M OCHOBaHWUW. X cocTaB M Ha3BaHWS.
PactBopumocTh cosieit B Boje. [IpeactaBurenu comneit: XJiopua HaTpusi, KapOoHAT U
dbocdar kampius.

AmMop(dHBIE 1 KPUCTATUIMUECKHE BEIIECTRA.

MexMOJIEKYIISIPHBIE B3aUMOACUCTBUA. THIIBI KPUCTAJUIMYECKUX PELIETOK:
MOHHAsl, aTOMHas, MOJIEKYJspHass M METAUINYecKas. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT TUIIOB KPUCTAININYECKUX PEIIETOK.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MTOCTOSIHCTBA COCTaBa ISl BEIIECTB MOJICKYJISIPHOTO CTPOCHUS.

YucTteie BemecTBa U cMecu. [Ipumepsl )XKUAKUX, TBEPABIX U Tra3000pa3HBIX
cmeceit. CBOMCTBA YMCTHIX BEMIECTB U cMeceid. Mx coctaB. MaccoBas u oObemMHast



JIOJIM KOMIIOHEHTa CMecU. PacyeTbl, CBsI3aHHBIE C UCIOJIb30BAHUEM TMOHSTHUS
10T,

Pacuernbie 3agaun. 1. Pacyer MaccoBoii 1 OOBEMHON 10JI€EM KOMIIOHEHTOB
CMECH BellecTB. 2. BplunciieHHME MacCcOBOW JOJIM BEIIECTBA B PacTBOpPE MO W3-
BECTHOM Macce pacTBOPEHHOTO BEILIECTBA U Macce pacTBopuTens. 3. BerunucineHnue
MacChl PacTBOPSIEMOIO BEIIECTBA M PACTBOPUTEINSI, HEOOXOAUMBIX JUIsl TpHU-
TOTOBJICHUSI OMNPEAECICHHON MAacChl pacTBOpa C H3BECTHOM MaccOBOW JOJIeH
PacTBOPEHHOIO BEILIECTBA.

JemoncTpanun. OOpa3ibl OKCUAOB, KUCIOT, OCHOBaHUW U cojieil. Moenu
KPUCTAUTMYECKUX PEHIETOK XJIOpUJa HaTpus, anmasa, okcuaa yriepona (IV).
B3pwiB cMecu Bojopoja ¢ Bo3ayxoM. CriocoObl pazaenienus: cMeceil. Juctumisius
BOJIbI.

JlabopaTtopHbie onbIThl. 1. 3HakoMcTBO € oOpa3laMu BELIECTB Pa3HBIX
KJ1accoB. 2. Pa3nenenne cMmeceil.

Temad
H3menenns, npoucxoasinue ¢ Bemecrsamu (10 gacos)

IloHATHE sABIEHUH KaK W3MEHEHMM, IPOUCXOIAIIMX C BEILECTBAMH.
SIBiieHUs, CBS3aHHBIE C U3MEHEHUEM KPUCTAJNIMYECKOTO CTPOCHUS BELIECTBA IIPU
IIOCTOSSHHOM €ro cocTaBe, — (pusnueckue sBieHus. DU3NUECKHUE SIBICHUS B
XUMHH: JUCTHWUIALMSA, KPUCTAJLIM3AlUs, BBIIAPMBAHUE W BO3TOHKA BEILECTB,
HEHTPU(PYTUPOBAHUE.

SIBneHUs1, CBA3AaHHBIE C M3MEHEHHMEM COCTaBa BELIECTBA, — XUMUYECKHUE
peakuuu. [Tpu3Haku U yclioBUS MPOTEKaHUS XUMHUYeCKUX peakuuid. [lonsrtue o0
DK30- M DHIAOTEPMHUYECKHX PEAKUUAX. Peakium ropeHus Kak 4YacTHBIM Ciydau
DK30TEPMUYECKUX PEAKLUI, TPOTEKAIONINX C BBIICIICHUEM CBETA.

3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHYECKHUE YpPaBHEHMS. 3HAUCHUE
UH/IEKCOB U Koa(punmenToB. CocTaBieHUe YPaBHEHUN XUMUYECKUX PEaKLU.

Pacuersl 10 XMMHYECKUM ypaBHEHMsAM. PelleHue 3amad Ha HaXOXIEHUE
KOJIMYECTBA BEILIECTBA, MACChl WM O0ObeMa MPOJYKTa PEaKUUU MO KOJUYECTBY
BEIIECTBa, Macce WM 00beMY MCXOJHOIO BellecTBa. PacdyeTsl ¢ UCIoJIb30BaHUEM
HOHSATUS «IOJS»™ KOrJa MCXOJHOE BEIIECTBO JaHO B BHUJE PAcTBOpa C 3aJaHHOMN
MacCOBOM J0JIEW PACTBOPEHHOI'O BEIIECTBA WJIM CONEPKUT ONPEIEICHHYIO JOJII0
IIPUMECEH.

Peakunu pasznoxenus» I[loHATHE O CKOPOCTH XMMHYECKHUX PEAKIUU.
Karanuzaropel. DepMeHTHI.

Peakunn coennHenus. Karaiuthueckne W HEKaTaIUTUYECKUE PEAKLIHH.
OOpatumbie U HeOOpaTUMBbIE PEAKIIUH.

Peakunu 3amenieHus. DIEKTPOXUMHUYECKUN AT HAPSHKEHUI METAIIIIOB, €TI0
MCIIOJIb30BaHMUE JUIsl TPOTHO3UPOBAHUSA BO3MOKHOCTH IPOTEKAHUS PEAKLIMN MEXKIY
METAJJIAaMA M PAcTBOpPaMU KHUCJIOT. Peakuuy BBITECHEHHsI OJHMX METAUIOB M3
PacTBOPOB UX COJIEU IPYTMMHU METAJIaMU.

Peakuuu oOmena. Peakiuu HeiiTpanu3anuu. Y Cia0BUs NPOTEKAaHUS pPeaKIni
oOMeHa B pacTBOpax JI0 KOHIIA.



Tunel XuMUYeCKHX peakuuid (10 MPU3HAKY «YUCIO M COCTaB HMCXOJHBIX
BEIIECTB W TPOJAYKTOB pEAKIMU») Ha TMpPUMEPE CBOWCTB BOJbI. Peakius

Pa3JIOKCHUSA — IJICKTPOJIU3 BOJHLI. PeaKHI/II/I COCINMHCHUA — BBaHMOﬂCﬁCTBHG
BOJbI C OKCHMAAMH MCTAJIZIOB M HCMCTAJJIOB. [lonsitue «KTHUAPOKCHUIOBD). PeaKHI/II/I
3aMCIICHUA — B3aHMOHCﬁCTBHe BOJAbI C HICIIOYHBIMH KW MICIIOYHO3CMCIBHBIMU

MeTtauiamu. Peakuuu oOMeHa (Ha mpumepe TUAposn3a Cyibpuia aatOMUHHUS U
KapOuJ1a KaabIus).

PacyerHble 3agaum. 1. Beruncnenue no XMMUYECKUM YPAaBHEHUSM MAaCChI
WIM KOJMYECTBAa BEUIECTBAa IO H3BECTHOM Macce WM KOJUYECTBY BELIECTBA
OJIHOTO W3 BCTYNAIOIIMX B PEAKIMIO BEIIECTB WIM MNPOAYKTOB pPEaKIUU. 2.
Boeluncinenre macchbl (KOJIMYECTBA BELIECTBA, 00beMa) MPOAYKTa PEAKLHH, €CIIU
W3BECTHA Macca HCXOJHOIO BELIECTBA, COJEPKAIIErO OMNPEACICHHYIO JIOJIIO
npuMeceil. 3. BbluuciaeHue macchl (KOJMYECTBa BEIIECTBA, 00bEeMa) MPOIYKTa
peaKkuuu, €ciIu HM3BECTHAa Macca pacTBOpa M MaccoBasl [JOJIsl PacTBOPEHHOTO
BEILECTBA.

JMemoncTpanuu. [Tpumeps! pusnyueckux SABJICHUN: a) TUIaBiIeHUE TapapuHa;
0) BO3roHKa MoOJa WM OEH30MHON KHUCJIOTHI; B) pacTBOpPEHHE IE€pMaH-rauara
Kanus; r) aud@y3ust TyIIUCTBIX BEHIECTB C TOPSIEH JaMIOYKH HaKaIMBaHUS.
[Ipumepsl XUMHUYECKMX SIBIIGHWH: a) TopeHue MarHus, Qocdopa; 0)
B3aMMOJICUCTBUE COJISTHOM KHUCIOTHI C MPamMoOpoOM WM MEJIOM; B) IMOJy4YeHUE
ruapokcuaa meau (I1); r) pacTBopeHue MOTYYEHHOTO THAPOKCHUAA B KUCIOTAX; 1)
B3auMoyeiicTBrue okcuga Memu (II) ¢ cepHOil KHCIOTOH NpU HarpeBaHWH, €)
pa3NoKeHHe NMepMaHraHaTa Kajlus; ) B3auMOJECHCTBUE pa30aBIIEHHBIX KHCIIOT C
MeTaJUIaMH; 3) pa3ioKeHUE EPOKCHIa BOJOPOAA; 1) SIEKTPOJIU3 BOBI.

JlabopaTopHbie onbiThbl. 3. CpaBHEHUE CKOPOCTH HCHAPEHHS BOABI U
CIIMpTa MO MCUE3HOBEHMIO UX Karelib Ha uiibTpoBasibHOW Oymare. 4. OxkucieHue
MEIH B IUIAMEHU CIIUPTOBKH WIIM TOPENKH. 5. [IoMyTHEHHE U3BECTKOBOM BOJBI OT
BBIJIBIXaEMOTO  yriekucioro raza. 6. Ilomydyenwe  yriekucioro rasa
B3aMMOJICHCTBUEM COJIbI U KUCJIOTHI. 7. 3aMelIeHue MEAU B PAacTBOPE XJIOpUIA
menu (IT) xenezom.

Tema 5

IIpakTukym Ne 1

IIpocTreiime onepanuu ¢ BemeCcTBOM (J yacos)

1. IlpaBuna TeXHUKHM O€30MaCHOCTH MpU paboTe B XHUMHUYECKOM KaOHWHETe.
[Ipuembl oOpamieHusi ¢ Ja00paTOPHBIM OOOPYAOBAaHMEM M HarpeBaTEIbHBIMU
npubopamu. 2. M3yueHue CTpoeHUs IUIAMEHU CIUPTOBKU. 3. BUIBI XUMUYECKUX
peakuuid. 4. [Ipu3Haku XumMu4eckux peakuui. 5. [IpuroroBnenue pactsopa caxapa
¥ OIIpENIETICHNE MAacCOBOW JIOJIU €0 B pacTBOPE.

(ITpumeuanue: B LeNSIX JIYUIIIETO YCBOEHUS MaTepuaia NpeablIylinX TeM
MPaKTUYECKHUE PabOTHI MPOBOIATCS Cpa3y MOCIEe U3yUCHUS MaTepraa).

Temab
PacrBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJMTOB (/8 uacos)



PactBopenune kak ¢usnko-xumuueckuil mporecc. [lonstue o rumparax u
Kpuctajutoruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH KakK MOJEIb
3aBUCHUMOCTH PacCTBOPUMOCTH TBEPHABIX BELIECTB OT TeMnepaTypbl. HackllieHHbIE,
HEHACBHIILICHHBIEC U MEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB IJI MPUPOJbI
U CEJIbCKOr0 XO35MCTBA.

[lonsitTue 00 DIEKTPONMTUYECKOW JUCCOLMALMH. ODJIEKTPOIUTHl U
HERJIEKTPOJIUTHI. MeXaHu3M JIUCCOLMAIMU DJIEKTPOJIUTOB C PA3JIUYHBIM THUIIOM
XUMHUUYECKON cBsi3u. CTemneHb 3JIEKTPOJUTHUECKON nuccouuarnuu. CUbHBIE H
CJ1a0bI€ 3JIEKTPOJIUTBHI.

OcCHOBHBIE TIOJIOKEHUSI TEOPUU DIICKTPOIUTUUYECKON nucconuanuu. oHHble
YpaBHEHUSI peaklMil. YCIOBHS TPOTEKAHUSI PEAKIUU OOMEHAa MEXIY OdJIEKT-
pPOJMTaMH J0 KOHIIA B CBETE MOHHBIX ITPECTABICHUM.

Krnaccudukanys HOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccudukanus. Jucconuaius KUCIOT U UX CBOWCTBA B CBETE
TEOPUHU BJICKTPOJIMTUYECKON Auccounanvu. MoJaeKyJsIpHble U HIOHHBIE YPaBHEHUS
peakuuid KHUCIOT. B3auMOJENCTBUE KUCIOT C METaJUIaMH. DJIEKTPOXUMHUYECKHIM
Pl HaNpsDKEHUH METauioB. B3anmoaencTBUE KUCIOT C OKCHUIAAMHU METAJUJIOB.
B3auMonencTBue KUCIOT C OCHOBAaHUSIMU — PEAKUMS HEUTpaJr3aluH.
BzaumoaeiictBue kucnot ¢ consimu. Mcnonb3oBanue TabauIlbl paCTBOPUMOCTH IS
XapaKTEPUCTUKUA XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus1, ux kinaccudukanus. Jlucconuanuss OCHOBaHUM U UX CBOMCTBA B
CBETE TEOPUM BJICKTPOJMTUUYECKON NHCCOUMAIMU. B3anMoiencTBue OCHOBaHUM C
KUCJIOTaMH, KHUCJIOTHBIMU OKCHUJaMU H cojisiMd. Kcmosib3oBaHue TaOJIMIIbI
pacTBOPUMOCTH  JJIsl  XApPAKTEPUCTHUKH XUMHUYECKMX CBOWCTB OCHOBAHMIA.
PaznoxeHne HepacTBOPUMBIX OCHOBAHUY MPU HAIPEBAHUMU.

Comu, ux kjnaccudukaus M JIUCCOLUUAIMS Pa3IUYHBIX THUIIOB COJICH.
CBoiicTBa coJieil B CBETE€ TEOPUU JIIEKTPOJUTHUUECKON auccouuanuu. B3anmo-
JNEUCTBHE COJEM C METa/ulaMH, YCIIOBUS HPOTEKAHUA ITUX  PEAKLHM.
BzaumopelicTBue cojied ¢ KUCJIOTaMHU, OCHOBAaHUSIMHU M coJisiMU. Mcrnonb3oBaHue
TaOJIUIIBI PACTBOPUMOCTH JIJIS XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB COJIEH.

OO6o0meHue cBeeHU 00 OKCHIax, WX KIACCU(PUKAIMU U XHUMHYECKUX
CBOWCTBAX.

['eHeTnyeckue psAabl METAIUIOB U HEMETAJUIOB. [ eHeTHYEeCKast CBA3b MEXKIY
KJIaCCaMU HEOPTAaHUYECKHUX BEIIECTB.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peaxkuuu. Okucnurenb u
BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAaHOBJIEHUE.

Peakiuu MOHHOrO OOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
CocTtaBiieHME YpaBHEHHI OKHMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMA METOJIOM
AIIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIMIECTB — METAIOB U HEMETAJUIOB, KHCJIOT U COJIEH B
CBETE MPEICTABIICHUN 00 OKHCINTEILHO-BOCCTAHOBUTEILHBIX MPOIIECCaX.

JdemoncTpanuu. lcnelTaHue  BemIECTB W HMX  PacTBOPOB  HA
AIEKTPONPOBOJAHOCTh. [[BMKEHHE OKPAIIEHHBIX HOHOB B JJIEKTPUYECKOM IIOJIE.
3aBUCUMOCTh  3JIEKTPOIPOBOAHOCTH YKCYCHOW KHCIOTHI OT KOHIIEHTPAIUH.



B3aumoseiicTBue IMHKA € cepoil, coyisiHOM kuciotoid, xsopuaom meau (II).
['openne maraus. BzanMoiencTBrue XJIOPHOU U CEPOBOJOPOIHOM BOBI.
JlabopaTopHble onbIThI. 8. Peakiiuu, XapakTepHbIE 11 PAaCTBOPOB KUCIOT

(conmsHoit wmnm cepHoi). 9. Peakumu, XapakTepHble JIs PacTBOPOB IIeouei
(ruppokcuaoB HaTpust uian kKanusi). 10. [lomydeHue u cBOMCTBA HEPACTBOPUMOTO
ocHoBaHus, Hanpumep rugpokcuaa meau (II). 11. Peakumu, xapakrtepHbie s
pacTtBOpoB coiieit (Hampumep, 11 xiopuaa meau (I1). 12. Peakiuu, xapakTepHbie
JUIL OCHOBHBIX OKCHIOB (Hampumep, Mg oOKcuaa Kanblwus). 13. Peakuuw,
XapaKTEpHbIE U1l KUCIOTHBIX OKCUIOB (HAIIPUMED, Uil YIJIEKUCIIOrO ra3a).

Tema?7

IHpakTukym Ne 2

CBoiicTBa pacTBOPOB 3JIEKTPOJMTOB (2 uaca)

6. CBoiicTBa KHCIIOT, OCHOBAaHMH, OKCHIOB 1 coyieci. 7. PemnieHue
AKCHEPUMEHTAJIbHBIX 33]1a4.

(ITpumeuaHue: B EISAX JIYUIIIETO YCBOSGHHUS MaTepuaia MpeablIyIuX TeM
MpaKTUYECKUE paboThl MPOBOAATCS Cpa3y MOCIEe U3yUCHUs MaTepuaa).

COILEPKXAHHUE N3YYHAEMOI'O KYPCA
9 KVIACC
OBIIAA XUMUA

(2 yaca B Hezelno; Bcero 68 yacoB)

IloBTOpEHNEe OCHOBHBIX BONPOCOB Kypca 8 Kjacca M BBeleHHe B Kypc 9
kJacca (6 uacos)

XapakTepuCTUKa BJIEMEHTA 10 €T0 MOJIOKEHUIO B IMEPUOJAUYECKON CUCTEME
xumuueckux aneMmeHToB JI. M. MenaeneeBa. CBoMCTBa OKCHIOB, KHCIOT, OC-
HOBAHUU U COJIEW B CBETE TEOPUHU AIEKTPOJIUTUUYECKON JUCCOLMALNU U IIPOLIECCOB
OKHUCIICHUSI-BOCCTAHOBJIEHUS. [ eHeTuuecKue psapl METaia U HEeMeTaslia.

[Tonsitue o mepexomHbIX anemeHTax. AMdorepHocTh. ['eHeTHUECKU psin
IIEPEXOHOTO JJIEMEHTA.

[Tepuoauueckuii 3aK0OH U NEPUOANYECKAs CUCTEMA XUMHUYECKUX AJIEMEHTOB
. . Menpeneesa B CBETE yUEHHUS O CTPOCHUU aToMa. X 3HaueHue.

JlaGopaTopHslii onbIT. 1. [TonydeHue ruipokcuia IMHKA U UCCIICIOBAHNE

€r0 CBOMCTB.

Temal
Metanisl (15 uacos)

[TomoxeHne METauIoB B MEPUOAUYECKON CHUCTEME XMMHYECKUX AJIEMEHTOB
. . MenneneeBa. Meraiumnueckasi KpUCTALNIUYECKAS PELUIETKA U METAIUIMYECKAS
xumMudeckas cBsa3b. OOmme ¢usnueckne cBoiictBa MeTawioB. CriaBbl, HX
CBOWCTBA M 3HA4Y€HHWE. XHMHUYECKHE CBOMCTBA METAUIOB KaK BOCCTAHOBUTEJIEH.
DNEKTPOXUMHUYECKUNA Psii HAMPSHKEHUM METAJIOB M €ro HUCIOJIb30BaHUE s
XapaKTEPUCTUKU XHMHUYECKHMX CBOMCTB KOHKpPETHbIX MeTamuioB. (CnocoObl



IIOJIYYEHHsI METAJUIOB: IIUPO-, TUIPO- U dJIEKTpoMeTauryprusi. Kopposus Metaiuios
U CIIOCOOBI OOPHOBI C HEM.

OOmiass XapakTEepUCTUKA IIEJIOYHBIX METauIOB. MeTtamisl B IpPUPOJIE.
OOmue crocobsl ux mnosydeHus. Ctpoenue aromoB. lllenouynsle Meramibl —
IPOCThIE BEIIECTBA, MX (PU3MUECKHE U XUMHUYECKHE CBOMCTBa. Baxheimme
COEMHEHMSI IIEJOYHBIX METaNIOB — OKCHJIbI, TUIPOKCHUIBl U COJU (XJIOpUABI,
KapOoOHaThl, Cynb(daThl, HUTpAThl), UX CBOMCTBA M NPUMEHEHHE B HAPOJHOM
xo3siicTBe. Kanuitneie ynoopenus.

OOmiasi xapakTepuCTHKa 3JEMEHTOB TJIaBHOM moarpynmsl I rpymmsl.

Crpoenne aroMoB. lllenodHO3eMeNbHBIE METAIbl — MPOCThIE BEIIECTBA, HX
buzngeckue 51 XAMUYECKUE CBOWCTBA. Baxueiimue COCIMHEHUSA
HIEJIOYHO3EMENBHBIX METANIOB — OKCHJIbI, TUAPOKCHIBI M COJU (XJIOPHUIBL,

KapOOHAThl, HUTpaThl, Cylb(aTsl U (QocdaTel), UX CBONCTBA U MPUMEHEHUE B
HapOJHOM XO35IMCTBE.

Amomunnii. CTpoeHue aroma, (U3MYECKHE W XUMHUYECKHE CBOWCTBA
npocroro BeniecTtBa. COEAVHEHUS QIIOMUHUS — OKCUJ W THUAPOKCHI, HX
ampoTepHbIi Xapaktep. Baxueitmue conu amomunus. [I[puMeHeHne alTroMUHUAS U
€ro COCUHEHUM.

XKenezo. Crpoenue aroma, pU3NYECKUE U XUMUUYECKHUE CBOMCTBA MPOCTOrO
BemecTBa. enernueckue psiasl Fe?* u Fe**. KauecrBennsie peakimn Ha Fe® u
Fe*. Baxneiimme cons xenesa. 3HaueHue )KeJie3a, ero COSIMHCHUM U CIIJIaBOB B
IIPUPOJIE U HAPOJHOM XO3SUCTBE.

JemoncTpanmuu. OO0pa3ubl HIENOYHBIX W IIEJIOYHO3EMENIbHBIX METaJIOB.
OO6pa3upl criaBoB. B3aumopeiicTBue HaTpus, JuTuss W kambluss ¢ BOJOM.
B3anmonenicTBue HATpUsL M MarHusl ¢ KUCIOpOJAOM. B3anmoaencTBue METAILIOB €
HeMetauiamu. [lomyuenue runpokxcunos xenesa (II) u (I1D).

Jlaboparopubie onbIThl. 2. O3HakOoMIIeHHE C O0pas3laMd METaioB. 3.
B3anmoeiicTBuEe METaIOB C pacTBOpaMH KUCIOT U coieil. 4. O3HaKOMIIEHHE C
oOpasliaMy TPUPOIHBIX COCIMHEHUMN: a) HATpus;, O) KaiblHs; B) aTIOMHUHHUS; T)
xkenesza. 5. IlonydyeHne rugpokcuaa aIOMHHUS U €ro B3aMMOJICHCTBUE C PACT-
BOpAMH KHCJIOT H menodeii. 6. KauectBeHHsie peakuunu Ha nonst Fe” u Fe*™,

Tema?2

IpakTukym Ne 1

CaoiicTBa MeTaJIJIOB M X cOeIUHeHNH (3 waca)

1. OcyuiecTBiIeHUE EMOYKH XUMUUYECKUX TIpeBpalleHnii MetaiioB. 2. [lonyuenue
M CBOMCTBA COCAMHEHUN METAIIOB. 3. PellleHne SKCIEpUMEHTANbHBIX 3a]a4 Ha
pacno3HaBaHUE U MOJTYYECHUE BEILIECTB.

Tema3
Hemeramanl (23 uaca)

OOmiasi xapakTepUCTHKA HEMETAJJIOB: TOJOXKEHHE B MEPUOJUYECKON
cucteme J[. M. MeHnneneeBa, O0COOCHHOCTHM CTPOEHHUSI aTOMOB, 3JIEKTPOOTPU-
LHATEIbHOCTh KaK Mepa «HEMETAJUIMYHOCTU», PO SJIEKTPOOTPULATENBHOCTH.
Kpucrammueckoe CTpO€HHE HEMETANIOB — MPOCTBIX BEIIECTB. AJUTOTPONUS.



@dusnyeckue CBOMCTBA HeMeTaUIOB. (OTHOCUTENBHOCTh MOHSITUH «METaD,
«HEMETAJL.

Bonopoa. IlonoxeHrne B MEpUOIUYECKON CUCTEME XUMUUYECKUX AJIEMEHTOB
. . MenneneeBa. CTpoeHue aromMa U MOJEKYJbl. OU3NUECKUEe U XUMHYECKHE
CBOMCTBA BOAOPOAA, €T0 MOIYYEHHUE U IPUMEHEHHUE.

O6mas xapaktepuctuka ragorenoB. Ctpoenue atoMoB. [IpocThie BeliecTsa,
ux (¢uU3MUEeCKMe M XUMHYECKHEe CBONCTBA. OCHOBHBIE COCIMHEHHS TaJlOT€HOB
(raJoreHoBOJOPO/IbI M raJOreHUbl), X cBoiicTBa. KauecTBeHHas peakuus Ha XJ10-
pun-uon. Kpartkue cBemenusi o xjope, Opome, ¢rope um wmone. Ilpumenenue
rajJoOreHOB U UX COCIMHEHHUI B HAPOJITHOM XO35IUCTBE.

Cepa. Ctpoenue aroma, aJUIOTPOINHs, CBOWCTBA U MNPUMEHEHUE
pombuueckoit ceprl. Okcuabl cepsl (IV) u (VI), ux momydeHue, CBOMCTBa U IPpUMeE-
HeHue. CepoBOJOpOAHAs U CEpHHUCTAsE KUCIOTHL. CepHasi KUCIOTa U €€ COJU, UX
MpUMEHEHUE B HAPOHOM X03siiicTBe. KauecTBeHHas peakiys Ha Cyib(paT-uoH.

A3zor. CrpoeHne aTromMa M MOJIEKYJbl, CBOMCTBAa IPOCTOrO BEIIECTBA.
AMMUaK, CTpOEHHE, CBOWCTBA, MOJyueHUE W mnpumeHeHne. Cojii aMMOHHMS, HX
croiictBa u mnpumenenue. Oxcuasl azota (II) u (IV). Asorhas kucnora, ee
CBOICTBAa U NpUMEHEHHE. HUTpaTbl W HUTPUTHI, MpobOJeMa HX COJAECpKaHUA B
CEJIbCKOXO3SIIICTBEHHON MPOAYKLINU. A30THBIE YJOOPEHHUSL.

®ocpop. CrpoeHue aToma, aIOTPONHUs, CBOMCTBA OEJIOr0 M KpPacHOTO
dbochopa, ux npumeHenue. OcHOBHbIE coenuHeHus: okcun ¢ocdopa (V),
oprodochopnas kucnota u dpocharsl. DochopHbie YT0OpEHUS.

VYraepoa. CrpoeHue aromMa, auIOTPONHS, CBOMCTBA  AJUIOTPOITHBIX
Moaudukauuii, npumenenue. Oxcuasl yraepoga (II) m (IV), ux cBoiicTBa u
npumeHeHue. KauecTBeHHas peakuusi Ha yriaekuciblid ra3. KapOoHaThl: KaJlbLHUT,
coJla, MoTall, UX 3Ha4Y€HUE B MPUPOJIE U )KU3HU yesoBeka. KauecTBeHHas peakuus
Ha KapOOHAT-HOH.

Kpemnuii. Ctpoenune atoma, KpUCTALIMYECKUN KPEMHUN, €r0 CBOWCTBA U
npumeHenne. Okcua kpemuust (1V), ero npupoaHbie pasHOBUAHOCTH. CHUIIMKATHI.
3HauCHUE COCIUHEHUM KpEeMHHUS B KMBOM M HexuBOM mpupojae. I[lonstue o
CUJIMKATHOW MPOMBIIIIIEHHOCTH.

JdemoncTpanmun.  OOpasibl  TaJOT€HOB  —  TPOCTBIX  BEIIECTB.
B3anmoieiicTBrE raJoreHoB ¢ HaTpUeM, aTlOMUHHIEM. BeiTecHeHHne XiopoM Opoma
WJIM UOJ1a U3 PACTBOPOB UX COJIEH.

B3aumMogeiicTBue cepbl ¢ MeTaliaMy, BOAOPOIOM U KUCIOPOAOM.

B3aumozenicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOThI C MEJIBIO.

[Tormomienrie yriieM pacTBOPEHHBIX BEIIECTB WUJIM Ta3oB. BoccTaHoBieHHE
Meau u3 ee okcupa yriiem. OOpasiubl MPUPOIHBIX COEIMHEHUU XJIOpa, CEPBI,
dbocdopa, yrnepona, kpeMuus. OOpasipl BAXKHEHIIIUX 11 HAPOJHOTO XO3MCTBA
cynb(daroB, HUTpaToB, KapOoHaTOB, (ocharoB. OOpa3ikl CTEKIA, KEPAMHKH,
LIEMEHTA.

JlaGopaTopHbie onbIThl. 7. KauecTBeHHas peakuusi Ha XJIOPUA-UOH. 8.
KauecTBennas peakuust Ha cynbdar-uoH. 9. Pacno3znaBanue comneit ammonus. 10.
[Tonmyyenue yriaekucioro raza u ero pacnosHaBanue. 11. KauecTBeHHas peakuus



Ha KapOoHar-moH. 12. O3HakOMJIEHME C MPUPOAHBIMU CUJIMKaTamu. 13.
O3HaKOMIIEHHE € TPOYKLIHEH CUIMKATHON IIPOMBIIUIEHHOCTH.

Tema4d

IIpakTukym Ne 2

CBoiicTBa HeMeTAJJIOB U MX COeIMHEeHUIl (3 uaca)

4. Pemienue sKcliepUMEHTaNbHBIX 3aay no Teme «lloarpynma kucimopoaa». 5.
Pemenune skcriepuMeHTaNbHBIX 3a1a4 1Mo TeMe «Iloarpymisl azota u yraepoaay. 6.
[Tomyuenue, cobupanue u pacro3HaBaHHUE ra3oB.

(ITpumeuanue: B MEISAX JIYYIIIETO YCBOSHUS MaTepraia MPeablIyIInX TeM
MPaKTUYECKHUE PAOOTHI MPOBOAATCS Cpa3y MOCIE H3yUYCHUS MaTepraa).

Temad
O0001eHe 3HAHMI 10 XMMHUM 32 KYPC OCHOBHOM MIKOJIBI (9 uacos)

@U3NYECKUI CMBICH TOPSIAKOBOIO HOMEpPA 3JIEMEHTAa B IMEPUOAUYECKOU
cUcTeMe XUMHUUecKux anemMeHToB /. . MeHneneeBa, HOMEpOB MEPHUO/Ia U TPYIIIIHI.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U UX COCIMHEHUMN B MEPHOJIAX U
IpyIIax B CBETE€ MPEACTABICHUW O CTPOCHHUH AaTOMOB JJIEMEHTOB. 3HAYCHHE
MEPUOANYECKOTO 3aKOHA.

Tumel XUMHUYECKUMX CBA3€A M THUIBl KPUCTAUIMYECKUX  PEIIETOK.
B3anMOoCBs3b CTpPOEHHUS U CBOVMCTB BELIECTB.

Knaccudukanust XuMu4yecKux peakifil 1o pa3iudyHbIM PU3HAKaM (YUCIIO U
COCTaB pearupyromux M o0pa3yloluXcs BEIIeCTB; TEIIOBOH  d(PQeKT;
WCIIOJIb30BaHUE KaTalli3aTopa; HAMpaBJICHUE; M3MEHEHHUE CTENECHEH OKHUCICHUs
aTOMOB).

[IpocThle W cloXHBIE BemecTBa. MeTalibl U HeMeTaluibl. ['eHeTuuyeckue
psaBl MeTallla, HeMeTajula U repexogHoro Meramia. Okcuabl (OCHOBHBIE,
am(pOTEepHbIC U KUCIOTHBIE), TUAPOKCHUIBI (OCHOBaHUSA, aM()OTEPHBIC THAPOKCHIBI
U KHCJIOTBI) M COJIM: COCTaB, Kjaccu(uUKaIus U OOIIHe XUMUYECKUE CBOMCTBA B
CBETE TEOPUM DJIECKTPOJIUTUUYECKON JUCCOLMALMU U MPEIACTABICHHUN O Mpoleccax
OKHCIIEHUSI-BOCCTAHOBJICHUS.

Tema 6
Opranuyeckue coeguHenus (9 uacos)

BemecTBa opraHnyeckue M HEOPTaHUYECKHE, OTHOCUTEIBHOCTH MOHSTHUSA
«OpraHnyeckue BemecTBay. [IpuurHbl MHOr0OOpa3ust OPraHMueCcKUX COeTUHEHUMN.
XUMHUYECKOE CTPOCHHE OpPraHUYECKUX  COCAMHEHUN. MOJeKyJsipHble U
CTPYKTYpHBbIE€ (DOPMYJIIBI OPraHUYECKUX BEILIECTB.

Meran wu 9TaH: CTpOe€HHME MOJIeKyJl. ['opeHne wmeTaHa © dTaHa.
JernapupoBanue stana. [[ppuMeHeHne MeTaHa.

XHMHUYECKOE  CTPOEHHE  MOJIEKYJIbl  OJTWJeHa.  J[BoWHas  CBs3b.
B3aumoperictBue 3TmieHa ¢ BoAOM. Peakuuu nmonuMepu3alvMu  STUJICHA.
[TonuaTHEH U €ro 3Ha4eHue.

IloHATHE O IIpPEAENBHBIX OJHOATOMHBIX CIIMPTax HA MpUMEpax METaHojda U
sTaHona. TpexaTroMHBIN CIIUPT — TIIMLEPHUH.



[lonsTe o0 anmpaerugax Ha MpUMepe YKCycHOro ampiaeruna. OKHuciieHue
aJbJIeTua B KUCIIOTY.

OnHOOCHOBHBIE NPEJENIbHBIE KAPOOHOBBIE KUCIOTHI Ha MPUMEPE YKCYCHOM
KHCIIOThL. Ee cBolicTBa u npuMeHeHne. CTeapuHOBasl KACIOTA KAK MPEICTaBUTEIb
KHUPHBIX KAPOOHOBBIX KUCIIOT.

Peakuuu »stepudukanuu U MOHATHE O CHOXKHBIX 3¢upax. Kupbel Kak
CJIO’KHBIE 3(DUPBI MIULEPUHA U KUPHBIX KUCIOT.

[TonsiTne 00 amuHOKHCIOTaX. Peakmuu mnonMKOHACHcAmUU. benmku, w#x
CTpPOCHHE U OHOJIOTHYECKast pOib.

[lonsitue 06 yrimeBojax. I'moko3a, ee cBoiicTBa M 3HaueHHe. Kpaxman u
IEJUTI0JI03a (B CPAaBHEHHH ), UX OMOJIOTHYECKast POIb.

JeMoHcTpanuu. Mojenu MOJEKyJl METaHa W JAPYIHX YrieBOAOPOJIOB.
B3aumopeiicTBue 3TuieHa ¢ OpOMHOM BOJOM M PacTBOPOM IE€pMaHraHaTa KaJus.
OOpasupl 3TaHoia W riMuepuHa. KayecTBeHHas peakiusi Ha MHOIOATOMHbIE
cnuptel. [lomyuenue ykcycHostuiioBoro s¢upa. OmbuieHue xupa. Bzaumoneii-
CTBHE TJIIOKO3bl C aMMMAayHbIM pacTBOPOM okcuaa cepedpa. KauecTBeHHas
peakuusi Ha KpaxMmai. JlokazareabCTBO HalW4us (PYHKIMOHAJIBHBIX IPYII B pac-
TBOpax aMUHOKHUCIOT. ['opeHue OenkoB (IIepCTH UM NTUYBUX NEepbeB). LIBeTHBIE
peakiuu OeIKoB.

JlaboparopHble onbIThI. 14. MI3roTOBIEHHE MOJEIN MOJIEKYJIbI TJIMLEPUHA.
16. B3zaumogeiictBue rioko3sl ¢ rugpokcuaom meau (Il) 6e3 HarpeBanus u npu
HarpeBaHuu. 17. BzaumoaencTBre KpaxMaiia ¢ HOJ0M.

TPEFOBAHUA K VYPOBHIO [IOHAI'OTOBKH  BbIIIYCKHUKOB
OCHOBHOM! LIKOJIbI

B pe3ysbTaTe n3yuyeHusi XUuMHM B OCHOBHOM IIIKO0JI€ YYE€HUK 10JIKEH

3HATh / IOHUMATh

Ba'KHeHIIHEe XUMUUYecKUue nmousaTus: [Ilpenmer xumuu. Metobpl mO3HAHUS B
XUMHUH: HaONIOJEHNEe, OKCIEPUMEHT, u3MepeHue. VICTOYHUKM XMMHUYECKOU
nHpopMauu: XuMu4yeckas aureparypa, UHTepHer.

Uuctple BemectBa W cMecu. OuncTtka BemiecTB. IIpocTeie W ClOXKHBIE
BelmecTsa. MeTajuibl M HEMETaUIbl. XUMHYECKUH DJIEMEHT, aTOM, MOJIEKyJa.
3HaKM  XMMHUYECKHX  DJIEMEHTOB. XuMmuueckas ¢opmyna. BaneHTHOCTH
XUMHUUYECKUX 23seMeHTOB. CocrtaBieHue GopMyn OWHApHBIX COEIUHEHUM 1O
BAJICHTHOCTH AaTOMOB XHMHYECKHUX OJJIEMEHTOB M OIPEACICHUE BAJICHTHOCTH
aTOMOB XHMHYECKMX DJJIEMEHTOB 1O (¢dopMynamM OWHAPHBIX COCIUHCHUH.
OtHocuTenbHas aToMHasi Macca. OTHOCUTENbHAsI MOJIEKYJISIpHAs Macca.

Du3MYECKHUE SBICHHUS W XUMHUYECKHE peakuuu. IlIpu3Haku U  ycioBuUs
MPOTEKaHUSI XMMHUYECKUX peakiuid. 3aKOH COXpPAaHEHUsS MacChl BEIIECTB IMPHU
XAMHUYECKUX PEAKIUAX. XUMUYECKUE YPABHEHHUS.

OcHOBHBIE  KJacchl  HeopraHuueckux  coeauHeHuil.  Homenkiarypa
Heopranndeckux BeniecTB. Okcuabl. Okcuabl METaNIOB W HeMmeTauioB. Boga.
Ouuctka Boabl. Adpaiusi Bojabl. B3anmoneiicTBUe BOABI C OKCUJAMHU METAJIOB U
HemeTayyioB. Kucmorsl, kinaccuukamuss W CBOMCTBAa: B3aUMOJEUCTBUE C



MeTalylaMH, OKcuaamMu MeTawioB. OcCHOBaHHUA, KiaccupuUKalusg MU CBOWCTBA!
B3aMMOJICUCTBE C OKCHJIAMH HEMETaJUIOB, KHCJIOTaMU. AMQPOTEPHOCTb.
Kucnorno-ocHoBHble nHANKaTOphl. Conmu. Cpennue conu. BzanmonenictBue comnen
C MeTajulaMHu, KHCJIOTaMmH, MmenoyamMu. CBs3p MEXIy OCHOBHBIMHU KJIacCaMu
HEOPTaHUYECKUX COCAUHEHHU.

[lepBoHavasibHBIE TPEACTABJICHUS O ECTECTBEHHBIX CeMeicTBax (TpyIiax)
XUMUYECKUX 3JIEMEHTOB: IIEJIOYHbBIE METAIIJIbI, FaJIOTCHBI.

Ilepyoauyeckuit 3aKOH M NEPHOAMYECKAS CHCTEeMa XMMHYECKHX
3jeMeHTOB /I. . MenpnesieeBa. CTpoeHue BeliecTsa

Ileppogmueckun 3akoH. HcrTopust OTKpBITHA NEPUOAMYECKOTO 3aKOHA.
3HauyeHHE NMEPUOJIUYECKOT0 3aKOHA I Pa3BUTHUS HAYKHU.

[lepuognueckass cucreMa Kak  €CTECTBEHHOHAy4yHash  KiacCHU(pUKalus
XUMHUYECKUX HJIEMEHTOB. TabnuuHas ¢opma MNpeacTaBiIeHUs KiacCUuPUKauuu
XxuMU4eckux aaemMeHToB. Ctpykrypa Tabmuisl «llepuoguyeckas cucrema
xumuueckux aieMmeHToB /. M. MenzaeneeBay. OU3NUECKUN CMBICH TOPSAIKOBOIO
(aToMHOr0) HOMEpa, HOMEpa Nepuoja M HoOMepa TIpynmbl (Uil 3JIEMEHTOB
A-rpymm).

CrpoeHue artoma: sSiApoO U 3MMEKTpoHHast o0osjouka. CocTaB aTOMHBIX fAJEp:
IIPOTOHBl W HEUTPOHBI. M30TOmbl. 3apsj aTOMHOIO SApa, MacCOBOE YHUCIO U
OTHOCHUTEJIbHAsI aTOMHas Macca. JJEKTpOHHas 00O0JIouKa aroma. DJIEKTPOHHBIE
CJIOM aTOMOB 3JIEMEHTOB MaJIbIX IIEPUOIOB.

XHAMHUYECKAsT CBA3b. OJJEKTPOOTPHULATENBHOCTH aTOMOB. KoBasieHTHas
HETOJISIpHAs U NOJIsIpHas CBs3b. MlOHHAsA CBA3b. BalleHTHOCTH, CTENEHb OKUCIICHHUS],
3apsii MOHA.

MHoroo0pa3ne XuMHYECKHX peaKkuuii

Knaccudukanus XUMHUECKUX pPEAKIU: PEaKLMH COEIUHEHHUS, Pa3JIoKEHUS,
3aMelIeHUsl, OOMEHa, JK30TEpPMHUUYECKUE, DSHIOTEPMHUYECKHE, OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIC, HEOOpATUMBIE, OOpaTUMBbIE.

PactBopsI. DJIEKTPOIUTHYECKAS JIUCCOLNALIHS. DJIEKTPOIUTHI 51
HEIEKTPOIUTHI. KaToHbI M aHWOHBI. J[ucconuanus CoJied, KUCIOT U OCHOBAaHHUM
B BOJIHBIX pacTBopax. Peakuinuu HOHHOTO 0OOMEHa B pacTBOpaXx 3JEKTPOIHUTOB.

MHorooopa3ue BenecTn

OOmrast xapakTepUCTHMKAa HEMETaUIOB Ha OCHOBE WX IIOJIOKECHHS B
NEePUOJIMYECKON  cucTeMe. 3aKOHOMEPHOCTHM  HW3MEHEHUst (PU3MYecKux U
XUMHUYECKUX CBOWCTB HEMETAJUIOB — IIPOCTBIX BEIIECTB, WX BOJOPOIHBIX
COEIMHEHUM, BBICHIMX OKCHJIOB W KHCIOPOJACOIEPkKAIIMX KHUCJIOT Ha IpUMEpE
AJIEMEHTOB BTOPOTO U TPETHETO MEPUOJIOB.

OO0miast  xapakTepuCTHKa METAJUIOB HAa OCHOBE UX TIOJIOXKEHUS B
NEePUOJIMYECKON  cucTeMe. 3aKOHOMEPHOCTHM  HW3MEHEHUs  (PU3MYEecKux U
XUMHUYECKUX CBOMCTB METAJUIOB — IPOCTBIX BEIIECTB, UX OKCUIIOB U THIPOKCHIOB
Ha [IPUMEpPE JIEMEHTOB BTOPOI'O U TPETHETO NEPUOIOB.

Oprannyeckasi Xumust

YrneBonopoasl, IPUPOJHBIE HCTOYHHUKH, U30MEpHsi, TOMOJIOTHS,
yIJIepOAHBIN CKeneT, (QyHKuuMoHalbHas rpymnmna. [lepBoHauanbHbE CBENEHUS O



CIIUPTAaX, adbJeTHU/IaX, KAPOOHOBBIX KUCIOTaX, O€IKaX U aMHUHOKHUCIIOTaX, UX POJIH
B )KUBOM OpraHH3Me

OcHOBHBIE 3aKOHbI M TEOPUM XMMHH: - 3aKOH COXPaHCHHUS MacChl
BEIIECTB; 3aKOHA TMOCTOSIHCTBA coOcCTaBa BemlecTBa; AMY; 3akoHa ABoOraapo;
[lepuonnueckun  3akoH  J.M.MeHneneeBa u  €ro  3HA4YE€HUE, TEOpUSA
ANEKTPOJIUTUIYECKON JUCCOIUALINH.

YMmerhb
OTJINYATh (PUBHYECKHUE SBICHUS OT XMMUYECKUX PEaKIUii;

Ha3bIBATb XUMHYCCKHUC 3JICMCHTEI 110 NX CHMMBOJIAM,
Ha3bIBATh IIPU3HAKH XUMHUYCCKUX peaKuHﬁ;

YV V VYV

OIIPCACIIATH KaueCTBCHHBIM U KOJIMYECTBEHHBI COCTaB BCIICCTBA IIO0 HX
CI)OpMy.TIaM " IPUHAMJICKHOCTL K IIPOCTBIM HWJIM CJIOKHBIM BCIIICCTBAM,
pacrno3HaBaTh IMPOCTHIC U CIIOKHBIC BCIICCTBA,

Y VY

BBIYMCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO MacCy BELIECTB;

» BBIYUCIISITH MAacCOBYIO JIOJNIO XHUMHUYECKOTO »dJeMEeHTa 1o ¢opmyIe
BEILIECTBA;

XapaKTEPHU30BaTh XMMUYECKUI JJIEMEHT I10 €r0 NOJIOKEHUI0 B I1.

VYV VY

KJ1acCU(UIIMPOBATH BEIIECTBA [0 COCTABY Ha MPOCTHIE U CIIOKHBIC

» OOBSICHATH (DU3UYECKUH CMBICT TOPSAKOBOTO HOMEpa XHUMHYECKOTO
AJIEeMEHTa, HoMepa IPYIIIbI U epruoa;

» COCTaBJISITh CXEMBbI CTpoeHHs aToMmoB mepBbix 20 osmementoB  [I.C.
JA.N.Menneneesa; O0OBSACHATH_CXOJICTBO U Pa3ININE
B CTPOEHUU aTOMOB XMMHUYECKHUX IJIEMEHTOB;

» XapaKTepu30BaTh XUMUYECCKHUE IJICMCHTHI, 000CHOBBIBATh X CBOWCTBA;

» OOBSACHATH 3aKOHOMEPHOCTH W3MCHEHHWsS CBOWCTB 3JICMCHTOB B TIpEeiax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOJTPYIII;

» ONpEneNsATh TUIl XUMHUYECKOUN CBSI3H B COCTUHEHUSX.

» XapakTepH30BaTh XUMHYECKHE OJJIEMCHTBI METAUIbI M HEMETaJUIbl I10
tabmuie /.M. Menneneena;

» OOBSACHATH CBS3b MEXKIY COCTaBOM, CTPOCHHEM W CBOMCTBAMH BEIIECTB.

BBIYHCIIATh KOJUYECTBO BEIIECTBA, MacCy, OOBEM TO HW3BECTHOMY

KOJIMYECTBY BEIIECTBA, MACcCE UITN O0BEMY;

UCII0JIb30BaTh MOCTOSIHHYIO ABOTAJIpoO;

BBIYUCIISITh OTHOCUTEIBHYIO IJIOTHOCTh T'a30B;

OTIPENICIIATh CTENEHb OKUCIICHUS SJIEMEHTOB B COCIMHCHUSX

YV VYV V

COCTaBJIATh (OPMyJIbI W Ha3bIBaTh OWHAPHBIC COCIUHEHUS, OCHOBAHUS,
KHCJIOTBI, COJIH;

A\

OoNpCACIIATL HPUHAIC)KHOCTDb BEUICCTB K OIIPCACIICHHOMY KJIACCY



VYV VY

YV V V

pacro3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIETIOYCH;

OTIPENICIIATh THI BEIleCTBa (KPUCTAUTMYECKOE U aMOpgHOE)

MPOU3BOJIUTh PACUYeThl C HCIOJB30BAaHUEM IIOHSTHH: MaccoBas JIOJs
BEIIIECTBA B CMECH, OObEMHas J0JII KOMIIOHEHTAa ra30BOM CMECH, IPUMECH;
HAa3bIBATh MPU3HAKU U YCIOBUS OCYIIESCTBICHUS XUMUICCKUAX PEAKITUH;
OOBSACHSTH OTIMYNE XUMUUICCKUX SBJICHUHN OT (PU3NUECKUX;

OTIPEIENATh TUITBI XUMUYECKUX PEaKITHii;

COCTAaBJISITh yPAaBHCHHMS XMMHYECKHUX PpEaKIWi  pPa3IMYHBIX  THIIOB
(paccTaBisaTh KO3 UIIMEHTH B YpaBHEHHSAX X.p. Ha OCHOBE 3aKOHa
COXPaHEHHUs MACChl BEIICCTB);

IIPOTHO3UPOBATh BO3MOXXHOCTh MPOTEKAHUS PEAKIMH MEXIy METaIOM M
pacTBOPOM KHCIIOT.

MPUMEHATh 3aKOH COXPAHEHHUS MAacChl BEIIECTB JJIA PEIICHHH 3a7ad 10
YpaBHEHUSM XUMUYCCKUX PEaAKITHi;

cJe0BaTh MpaBUjiaM IMOJIb30BaHUSI XUMUYECKOU MOCY0i U J1ab0paTOPHBIM
o0opy10BaHUEM

OTIPENICNIATh PEareHThl U MIPOAYKThI PEaKITUH;

BBIYUCIIATH KOJMYECTBO (Maccy) IO KOJIMYECTBY BeIlecTBa (Macce) OJHOTO
W3 BCTYITMBIINX WJIM TTOJYYCHHBIX BEIIECTB;

COCTaBJIATh YPABHEHUS PEAKIIMI O IIEMOYKE IEPEX0/I0B.

COCTAaBJISITh YPABHEHHUS JUCCOLIMALIUM KUCIIOT, IIEJIOYEH, COJIEH;

COCTABIISITh YPAaBHEHUS PEAKIMii HMOHHOTO OOMEHAa B MOJICKYJISIPHOM U
MOHHOM BHJIC;

OTIPENICNIATh BOBMOXKHOCTD MPOTEKAHUS PEaKIIuii HOHHOTO 0OMEHa;

JenaTh KiIacCu(PUKAIMo U XapaKTepPU30BaTh XUMUUECKHE CBOMCTBA KUCIIOT,
OCHOBaHMH, coJieil, OKCua0B B cBeTe TO/;

OOBSICHSTH CYITHOCTh PEAKIIUH HOHHOTO OOMEHA;

COCTAaBIISITh  YPABHEHUS  OKHUCIIHMTEIIBHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
METOJIOM JJICKTPOHHOT0 OaaHca;

COCTaBJIATh TCHETHYECKHE PSIbI METAUIOB M HEMETAJIJIOB,;

COCTaBJISITh YPABHEHUSI TEHETUYECKON CBSI3M MEXKTY OCHOBHBIMHU KJIACCAMHU
HEOPTaHUYECKUX BEIICCTB,;

UCIIONIb30BaTh MPHUOOPETCHHBIC 3HAHUS W YMEHHS B TMPAKTHYECKOM
JEATEIbHOCTH W TOBCEAHEBHOW >KM3HM: JjIsi 0€30MacHOTO OOpaIlieHus C
MeTaJlJITaMU, DKOJIOTHUYECKH TPAaMOTHOTO TMOBEJCHUS B OKpYKalolllel cpeje,
KPUTHYECKOHN OIICHKH MH(OPMAITUH O BEIIECTBAX, UCTIOJIb3YEMBIX B OBITY;
OMHCHIBATh XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl KaK CIIEJICTBUE
MIPOU3BOICTBEHHBIX MIPOIIECCOB, CITOCOOKI 3aIUTHI OT 3arPsS3HEHUN
HAa3bIBaTh OPTAHUYECKHE BEIIECTBA 0 UX XUMHUUYECKUM (pOpMYIIaMm;



» OIpeneNaTh NPUHAIICKHOCTD BEIIECTBA K OMPEISIIEHHOMY KJlaccy;
OOBSACHATH NPUYMHBI MHOI000pa3Hsi OpraHM4ECKUX BELIECTB;
XapaKTepu30BaTh XMMHUYECKHUE CBONCTBA OPraHUYECKUX COEAMHEHUH

VYV VY

Pa3INYHBIX KIIACCOB;

» OIMCBIBATH CBS3b MEKIY COCTaBOM, CTPOCHUEM, CBOMCTBAMH OPTraHHMYECKUX
BEILIECTB U UX IPUMEHECHHEM;

» OIMCHIBATh__CBOWCTBA ¥ (PHU3MOJIOTMYECKOE JCWCTBUE HA OpPTaHHU3M
ATHJIOBOTO CIIUPTa, OCH3WHA U IPYTHX BEIIECTB;

» XapaKTepu30BaTh_OHOJIOTMYECKH Ba)KHBIE COCIUHEHUS; XapaKTepU30BaTh

COCTaB, CBOMCTBAa M IIPUMEHEHHWE TIJIOKO3bl, Caxapo3bl, Kpaxmajla W

KJIETYATKU;

3aMHUCBIBATh CTPYKTYpPHBbIE (POPMYIIbI H30MEPOB U TOMOJIOTOB;

JABATh HA3BaHUs U3YYCHHBIM BEILIECTBAM

Y YV V

OTIpEAETIATH MPUHAJIC)KHOCTh BEHIECTB K KJIAcCy apeHOB, XapaKTepH30BaTh
CTpoeHue OeH30I1a

» Ha3bplBaTh CHHPTHl IO TPUBHAIBHON M MEXIYHAPOJHOW HOMEHKJIATYpE;
OTIPEAENATh MPUHAIEKHOCTh BELIECTB K KJIACCy CIIMPTOB.

HCIOJIb30BATh NPHOOPETEeHHbIE 3HAHMS W YMEHHST B NPAKTHYECKOi

AEeATEeJIHLHOCTH U IMOBCEIHEBHOM KU3HU IS

OOBSICHCHHSI XUMUYCCKUX SIBIICHUH, MPOUCXOASAIINX B PHUPOJIE, OBITY U Ha
IIPOM3BOICTBE;

HKOJIOTMYECKU TPAMOTHOT'O TIOBEJICHHUS B OKPY>KAOIIICH Cpe/ie;

OLICHKH BJIMSHHUS XHMHUYECKOTO 3arpsi3HCHUS OKPY)KaIoMmIeH cpeabl Ha
OpPraHH3M YeJioBeKa U JAPYTHe KUBBIC OPTraHU3MBI;

OOBSICHCHHSI XUMUYCCKUX SIBIICHUHM, POUCXOAAIINX B TPHUPOJIE, OBITY U Ha
IIPOU3BOJICTBE;

HKOJIOTHYECKU TPAMOTHOTO TIOBEICHHMS B OKPY KaIOIEeh cpejie;

OIICHKW BJIMSIHUS XHMHYECKOTO 3arpsi3HCHHS OKPYXKaIoIIeH cpeapl Ha
OpPTaHM3M YeJIOBeKa U JAPYTHE KUBBIC OPTaHU3MBI;

0e301macHOro OOpaIIeHUs ¢ TOPIYMMH M TOKCHUYHBIMH BEIICCTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM;

KPUTHYECKONW  OIIGHKM  JIOCTOBEPHOCTH  XHMMHYECKOH  HMH(pOpMAaIuH,
MOCTYHAIOIICH U3 pa3HbIX HCTOYHUKOB.

Y4yeOHO-TEMATHYECCKUN TIJIAH
8 ki1acce

‘ Ng\ Pasneibl, TeMbl ‘ Koaunyge ’ KoaungectBo
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1 | Beenenue 6 2
2 | Tema 1. ATOMBI XUMHYECKHX DJIEMEHTOB 10 1
3 | Tema 2. [IpocThie BemecTBa 7
4 | Tema 3. CoequHEHHST XMMHUYECKHUX DJIEMEHTOB 13 1 1
5 | Tema 4. 3meHeHus1, TpOUCXOASIINE C 12 2 1
BEICCTBAMU
6 | Tema 6. PactBopenue. PactBopsl. CBolicTBa 20 2 2
PacTBOPOB AJICKTPOJIUTOB.
Hroro 68 7 5
Y4yeOHO-TEMATHYECKHH IIJIAH
9 kJaacc
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1 | TloBTOpEHUE OCHOBHBIX BOIPOCOB Kypca 8 6 1
KJIacca M BBEJICHHE B Kypc 9 Kimacca
2 | Tema 1. MeTannsl 15 1
3 | Tema 2. CBoiicTBa METAIJIOB U MX COEIMHEHUIA. 3 3
XHWMUYECKUN IPAKTUKYM
4 | Tema 3. Hemeramnsl 25 2 1
5 | Tema 4. [Ipaktukym no teme «HemeTtamibn 1 1
6 | Tema 5. O60011IeHNE 3HAHUN IO XUMHH 32 KYpPC 9 1
OCHOBHOM IIIKOJIBI
7/ | Tema 6. Oprannyeckue BeliecTBa 9
Hroro 68 6 4




