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INOACHUTEJIBHASA 3AIINCKA

OOyueHnue mpenMeTy MO0 MporpaMMe «XUMHUS Il JETed ¢ OTrpaHWYCHHBIMU
OCOOEHHOCTSIMU 37IOPOBBsI» BENETCSA HAa OCHOBE TeX JK€ YyYeOHHWKOB, YTO U B
001e00pazoBaTenbHBIX Ki1accax (Ha ocHoBe mporpammel o xumuu O. C. ['abpuernsna).

Jlannasi pabouasi mporpamma Mo MpeaMeTy «XHUMHUsS» paccuuTaHa Ha ydamuxcs 8-9
KJIACCOB CHEIUATBHOTO (KOPPEKIMOHHOTO) 00yueHus. Jlnsi Takux AeTell XxapakTepHbI
HU3Kas pabOTOCIIOCOOHOCTh M TOBBIIIICHHAS YTOMIISIEMOCTh, HEOPTaHU30BAHHOCTh M
CKJIOHHOCTb K HApYUIECHUSIM JUCHUUIUIAHBI (BCJIEICTBUE MOBBIIIEHHOW UMITYIbCUBHOCTH
¥ THUIEPAKTUBHOCTH), OCJIA0JICHHAs TaMATh, HHU3KHK OOpa30BaTEIbHBIN YpPOBEHb.
[IpakTrKa MOKa3bIBAET, YTO IMIKOJLHUKAM TPEOYETCS ONpPEAeIEHHBIN NEPUO]T BPEMEHH,
yTOOBl AJANTUPOBATHCA K HOBOMY TMIPEAMETY, IMOYYBCTBOBATH HUHTEPEC K HEMY,
OCO3HATh €T0 3HAYCHUE B COBPEMEHHOM MUPE.

Kypc «Xumus mig nereid ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMM 370POBbs» IPU3BAaH,
UCIOJIB3Yysl HMHTEpec OO0ydarolmxcs K SKCIepUMEHTaM, Cc(OpMHUpPOBaTb YMEHHE
Ha0JII01aTh, J€NIaTh BBIBOABI HA OCHOBE HaOmiogeHud. Pemate pacu€rHble 3agauu Ha
OCHOBE HMMEIOIIMXCS 3HAHUM MO MareMmarhke. MHOro BHUMaHus oOpaliaercs Ha
TEXHUKY OKCIIEpUMEHTA, YMEHHME MPABUIBHO M YETKO OINMCHIBATH PE3YJIBTATHI
DKCIIEPUMEHTA, MpU3HAKW peakiuil. M3ywarorcs mpaBuia TEXHUKA O€30MacHOCTH.
OKCHEpPUMEHT BKIIIOYAETCSI B TBOPYECKUE JOMAIIHHWE W TPOBEPOYHBIE PAOOTHI.
[IpeanoureHue B Kypce OTBOAUTCS (DOPMUPOBAHUIO MPEACTABICHUN U MOHATUH Kak
IIEPBOOCHOBE, a4 HE TEOPHUHU. XOTSA YCHIHNE TOM WA HWHOM CTOPOHBI ONPENEIAECTCS
NICUXOJIOTMYECKUMU OCOOEHHOCTSMU OOYYaroIMXCS M MPAKTHUYECKYIO peann3aluio
JAHHOI'0 Kypca pelaeT y4uTelb.

eaun kypca:

1) bopmupoBanue y oOyqaronuxcs yMEHUs BUIETh U TIOHUMATh IIEHHOCTh
o0Opa3oBaHMsl, 3HAUMMOCTh XUMHUYECKOTO 3HAHUS JUISL KaXKJI0TO YeJI0BEKa HE3aBUCUMO
OT ero npoheCcCUOHATBLHON e TEIbHOCTH; YMEHUS pa3indarh (akThl U OLEHKH,
CPaBHUBATH OLIEHOYHBIE BBIBOJIBI, BUJETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBS3b
KPUTEPUEB C OMPEICTICHHON CUCTEMOM IIleHHOCTEeN, (HOPMYIUPOBATh U 0OOCHOBBIBATH
COOCTBEHHYIO TIO3UIINIO;

2) popmupoBaHuE y 00yHarOIIUXCS LIETOCTHOTO MPEACTABICHUS O MUPE U POJIH XUMHUHU
B CO3/IaHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHON KapTUHBI MUPA; YMEHUS OOBSICHATh
00BEKTHI M TIPOLIECCHI OKPYKAIOIICH NeUCTBUTEIBHOCTH — MPUPOTHOM, COITUATBLHOM,
KYJbTYPHOU, TEXHUYECKOMN CPe/Ibl, UCIOIb3YS I 3TOr0 XUMUYECKUE 3HAHUS;

3) mpuoOpeTeHne 00yJaroIIMMUCS OTBITa Pa3HOOOPA3HOM NESITEILHOCTH, TTO3HAHUS U
CaMOTIO3HAHUS; KITFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHTHOCTEH ), UMEIOIIINX
YHUBEPCAITHHOE 3HAYCHHE JIJISl PA3JIMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUS TPOOIIeM,
MPUHATHUS PEIICHUM, TTONCKA, aHAIN3a U 00paboTku HHPOPMaIIUA, KOMMYHHUKATHBHBIX
HABBIKOB, HABBIKOB U3MEPEHUM, COTPYTHUYIECTBA, O€30IMaCHOTO 0OpaIleHuUs C
BEIIIECTBAMH B IIOBCETHEBHOM KU3HH

Iesn Kypca B KOpPEKIIMOHHOM KJjacce:



* obecreuyeHue KOPPEKLUHU IICUXUUECKOTO Pa3BUTHS,

" 3MOIMOHAJILHO-BOJIEBOM Cepsl,

" AKTUBU3ALIMU O3HABATENbHOM EeATEIbHOCTH,

* (QopmMupOBaHUs HABBIKOB U YMEHHM YU€OHOU JESTEIbHOCTH.

3amayu Kypca:

" OCBOCHUE BaXHEHIINX 3HAHWMH OO0 OCHOBHEIX IIOHATHAX M 3aKOHAX XHMHH,
XUMHUUYECKON CUMBOJIUKE;

" OBJIAJICHWEC YMCHUSAMH HAONIOAATh XWUMHYECKUE SBJIICHHS, TIPOBOIUTH
XUMHYECKUH HKCIEPUMEHT, IMPOU3BOAUTH pPACUEThl HA OCHOBE XMMHUYECKHUX
(dbopMyJT BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIIHA;

" pa3BUTHE ITO3HABATEIBHBIX MHTEPECOB M MHTEIUICKTyaJbHBIX CIIOCOOHOCTEH B
MPOLIECCE MPOBEIACHHUS XHUMHUYECKOTO JSKCIIEPUMEHTA, CAMOCTOSATEIIBHOTO
NpUOOpETeHUs 3HAHUNW B COOTBETCTBUM C BO3HHUKAIOUIUMU IKW3HEHHBIMU
NOTPEOHOCTSIMHU.

Jiig neteil ¢ orpaHU4YEeHHBIMU BO3MOXKHOCTSMU 3/10pPOBbs ITPU U3YyUEHUH Y4EOHOTO
Kypca XMMHUHU CTaBATCS T€ K€ yueOHO-BOCHUTATENbHbIE 1€ U 3aaadyd. OCHOBHOI
3aayeil 00y4yeHUs XMMUU B KJlaccaX KOPPEKIUH SIBISETCS 00ecledeHHe MPOYHbIX U
CO3HATEJbHBIX XWMHUYECKUX 3HAHMW U YMEHUH, HEOOXOJMMBIX YyYalluMcCs B
MOBCEIHEBHOM JKM3HM U Oyaylied TpydoBOW JeATelbHOCTH. BakHeHmumMu
KOPPEKLIMOHHBIMHA ~ 33Jja4aMH  Kypca XHUMHH SIBJISIIOTCS Pa3BUTUE JIOTUYECKOTO
MBIIUICHUS U PEYU ydalluxcs, (JOPMUPOBAHHME Y HMX HAaBBIKOB YMCTBEHHOI'O TpyJa
IUIAaHUPOBAHKUE PAOOTHI, MOUCK PAIIMOHAJIBHBIX MYTEH €€ BBIOJIHEHUS, OCYILECTBICHUE
caMOKOHTpoJsi. OcoOblid akUEeHT ObUl CHAENIaHHAa OPraHu3alyi0 CaMOCTOATEIbHON
NPaKTUYECKON padOThl yUaIIUXCS.

OnHako 0COOEHHOCTH TCUXUYECKOIO Pa3BUTHS JE€TEH yKa3aHHON KaTeropuu, Mpexse
BCEr0 HEMOCTaTOYHA C(OPMUPOBAHHOCTH MBICIUTENBHBIX OIepaluii, 00yclaBIuBaOT
JOTIOJTHUTENbHBIE ~ KOPPEKLMOHHBIE  3a/layd,  HalpaBi€HHblE Ha  pa3BUTHE
MBICJIUTENILHON U peYEBOM JESITENIBHOCTH, HA TIOBBILLIEHUE NTO3HABATEILHON aKTUBHOCTH
JieTel, Ha CO3JJaHUEe YCIOBUN OCMBICIICHHE BBIMOJHIEMON yuyeOHOU paboThl. B cBsi3M ¢
OCOOEHHOCTSIMM TOBEICHHUS U JACATENbHOCTH JTHUX OOyYaroumxcsi HeoOXOoAuM
CTPOXaWIIMIl KOHTPOJb 3a COOJIIOACHUEM TIPAaBUJI TEXHUKH O€30MaCHOCTH MpHU
IPOBENCHUH J1a0OpPaTOPHBIX M MpaKkTUYECKUX paboT. bonbiioe 3HaueHue s
MOJIHOIIEHHOTO YCBOEHHUsI Y4eOHOro Marepuana Mo XUMHUHU NpuoOpeTaeT omopa Ha
MEXIPEIMETHBIE CBS3UM C TAKUMU YyYE€OHBIMH TpeaMeTaMu, KaK MPHUPOJIOBENICHHUEC,
reorpadus, pusuka, 6uonorus. [lo3Bossist paccMaTpuBaTh OJUH M TOT K€ Y4YEOHBIN
MaTepuasg C pPa3HbIX TOYEK 3pEeHUA. MEXIpeAMETHbIE CBS3U CIOCOOCTBYIOT €ro
Jy4IIeMy OCMBICIEHHUIO, Oojiee MPOYHOMY 3aKPEIUICHUIO TMOJIYYEHHBIX 3HAHUM U
IIPAKTUYECKUX YMEHUU.

Buabl koppekuinoHHO# padoThI ¢ o0yyaromumucs ¢ OB3:

T.x. obyuaromuecss ¢ OB3 3aHumaroTcs BMeCTE€ C OCTAJIbHBIMU YYEHUKAMH Kilacca,
U3MEHEHUH B IporpaMMe JJis HUX HE MPEAYCMOTPEHO, HO UCIIOJIb3YIOTCS OCOOBIE BU/IbI



paboThl U POPMBI KOHTPOJIS

" [ICUXOKOPPEKIUS MOBEICHUS uepe3 Oecebl,

" [IOOIIPEHHUs 32 XOPOILIKE PE3YIbTaTHI,

"  KOPPEKIMS 3pUTEIBHOrO BOCIPUATUS Yepe3 padoTy 1o odpasiy,

" KOpPEKIUs BHUMaHU uepe3 padoTy ¢ TabinliaMu, CXeMaMHu, allTOPUTMaMH,

" KOpPEKIUsl MPOCTPAHCTBEHHOW OPHUEHTALIMM 4Yepe3 paclio3HAaBaHUE 3HAKOMBIX
MPEeIMETOB,

" KOPPEKIHUS peyH uepe3 KOMMEHTUPOBAHHE JCHCTBHI U MTPaBuUI,

" KOPPEKIUS JOITOBPEMEHHOM MaMATH Yepe3 BOCTIOMUHAHUS, TIOSICHEHUS,

" Ppa3BUTHE CIYXOBOTO BOCTIPUATHS Yepe3 JCKITHIO,

"  KOPPEKIUS MBIIUICHUS Yepe3 MPOBEICHUS OlepaIliy aHAIH3a,

"  KOPPEKIUsS YMEHHUI COMOCTABIIATH U JIeTIaTh BHIBOIBI,

"  KOPPEKIUs YMEHUN B YCTaHOBJICHUN IPUYUHHO-CJICICTBEHHBIX CBS3CH,

" KOpPPEKUUS HHIAUBUAYAIbHBIX MPOOETIOB B 3HAHUAX Yepe3 HHIUBUIYAIBHYIO
paoborty,

" KOPPEKIUS BOJIEBBIX YCUIIUI MPHU BBHITIOJTHEHUH 3aaHUS,

" KOPPEKIUs MaMsITH Yepe3 HEOAHOKPATHOE MTOBTOPEHHE,

[Ipumenenrne Ha ypoKax XHUMHU KOPPEKIMOHHO-PA3BUBAIOIINX YMPAKHEHUN
pelraeT AaHHyIO 3a7ady, MOCKOJbKY HMX NpPUMEHEHHE HampaBieHo Ha: [loBwimeHus
YPOBHS Pa3BUTHS, KOHIIEHTPAINH, 00beMa, IEPEKITIOYCHNS U YCTOMIMBOCTH BHUMAHUS.
[ToBbilIEHUsT YPOBHSI pa3BUTHUS JIOTUYECKOTO MBbIIUIEHUS. Pa3Butue HariasaHo-
00pa3HOro M JOrMYecKoro MeluuieHus. Pazpurue peun. Pa3Burtue npuemoB ydeOHOI
JeSATENIbHOCTH. Pa3BuTHE JIMYHOCTHO-MOTHBALMOHHOM ceprl. Pa3Butue BoctipusiTus
U OpHUEHTUPOBKM B NpPOCTpaHCTBE. B mpolecce NnpuMeHEHHs Ha YpOKax XUMHH
KOPPEKLIMOHHO-PA3BUBAIOIIUX  YINPaKHEHUH  COBEPLICHCTBYIOTCS ~ ICUXUYECKHE
IPOLECCHl YUEHUKA, MPOUCXOIUT Pa3BUTHE MMO3HABATEIBHOIO MPOLIECCa, B Pe3yJbTaTe
Yero 3aKjaJbIBaeTCs (PyHIaMEHT YCIEIIHON YU4eOHOH 1eTeIbHOCTH.

[To3HaBaTeNbHBIN WHTEpPEC SBISETCS BaXXHBIM KOMIIOHEHTOM ASMOIIMOHAIBHO -
[IEHHOCTHOTO OTHOIICHHSI YYAIIUXCSI K MPOIIECCY U3yUeHUs IpeIMeTa 1 00s13aTEIbHBIM
yciaoBueM 3(P(HEKTUBHOCTH ATOro Ipoiliecca. JIioOble KOPPEeKIMOHHO-Pa3BUBAIOIINE
YIPaXHEHHS] MOXKHO TPUMEHSATH Ha Ka)XX/I0M MX JTaloB ypoKa.

B xoze ocBoenus kypca o0y4aronMMICs BO3MOXHBI TaKUE (POPMbI U METOABI PadOThI
KaK:

e Oprasu3alMOHHO-yIIPaBICHUYECKHE!

= cioBecHbIE (paccka3, 00bsACHEHUE, TOBECTBOBAHHE, pacCcyXaeHue, oecena,
paboTa ¢ yueOHUKOM U KHHUTOM);
" HarjsaHbIe (WLUTIOCTPAIUU, IPE3CHTAINH, HAOII0IeHHE, IEMOHCTPAIIUN);
" [pakTUYECKUe (PKCIEPUMEHTHI, MPAKTUUECKHE padoThl);
"  CaMOCTOSTENIbHbIE pa0OThI;
" pelleHue 3a/1ay.
2. MoTUBallMOHHO-CTUMYJIUPYIOIIUE:

"  IUIAKTUYECKUE UTPHI (XUMUUYECKHUH pedyC, «KPECTUKU HOJUKN) U
Apyrue),



" TBOpYECKHE 3aJlaHHs (COCTAaBICHUE KPOCCBOPIOB, JOMAIIHUN XUMUYECKUN
IKCIIEPUMEHT, paboTa ¢ JONOJHUTEIBHOMN TUTEpaTypoil);
3. KoHTponbHO-OLIEHOUHBIE:

"  HWHAWBUAYAIBHBIN OIMPOC;

" HUChbMEHHBIC PAOOTHI;

"  TECTHI;

"  XHUMHYECKOE HKCIIEPUMEHTHUPOBAHUE.

Buaslt u ¢opmbl konTposs: T.k. oOyuatoumecss ¢ OB3 3aHumMaroTcsi BMecTe €
OCTaJbHBIMM YUYEHHMKaMH Kjacca, W3MEHEHUM B TMPOrpaMMe i HUX HE
IPEIyCMOTPEHO, HO  HUCIOJIB3YIOTCS  0coOble  BUABI  pabOThl U (GOPMBI
KOHTPOJIS: MHIUBUAYATbHBIA W (DPOHTANBHBIA OMPOCH; paboTa MO KapTOYKaM;
XUMUYECKUN IUKTAHT; MpakTH4YecKas padoTa; caMOCTOATENbHBIE paOOTHI; TECTOBBIN
KOHTPOJIb; COCTaBJICHHE TAOJMIIbI; TPOBEPKA JIOMAIIHEW paOOThI; OMPOC MO BOMpPOCaM
Mpe3eHTalud, TPOCMOTPY yuyeOHoro QuiapMa; 3ammuTa JO0KIAJA0B, pedeparos,
COOOIIIEHHI; PKCIPECC-0IMpPOC; OIEHKA IJIAHOB TE€3UCOB; TIpymmoas padora ¢ [ICXD
J.1. Menneneena.

TpedoBanus k pe3yjbTaTaM 00y4eHHS U OCBOCHHUS COACPKAHUSA KypCca 0 XMMHUH
OOyueHue npeIMeTy XUMHS HallpaBJIEHO Ha TOCTHKEHUE 00YyHYaroUIMMUCS CIEAYOINX
pe3yIbTaTOB:

® JIMYHOCTHBIX
1) B IECHHOCTHO-OPUEHTAIIMOHHOM chepe — YyBCTBO FOPJIOCTU 32 POCCUMCKYIO
XUMHUUYECKYIO HayKy, TyMaHW3M, OTHOILLIEHHE K TPYY, IEIEYCTPEMICHHOCTD;
2) B Tpy10BO# chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY aibHEHIIeH
00pa3oBaTeNbHON TPACKTOPHUU;
3) B o3HaBaTeNIbHON (KOTHUTUBHOM, MHTEJUICKTYaJIbHON) chepe — yMEHHE YIPaBIIsATh
CBOEH ITO3HABATEIBHOU JIEITEIBHOCTBIO.

e MeTamnpeaMeTHBIX
1) ucnonbp3zoBaHME YMEHUI 1 HABBIKOB Pa3JIMYHBIX BUJIOB TO3HABATEIbHON
NesATEIbHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB MTO3HAHUS (CHUCTEMHO-
MH(OPMAIMOHHBIN aHATIN3, MOJICTIMPOBAHUE) [IJISl U3YUEHHSI PAa3JINYHBIX CTOPOH
OKPYXKAIOILIEH I€MCTBUTEIBLHOCTH;
2) UCTIONIb30BAaHNE OCHOBHBIX MHTEIUIEKTYaIbHBIX ONepaluii: popMyIupoBaHue
TUTIOTE3, aHAJIU3 ¥ CHHTE3, CPaBHEHHE, 0000ITIEHUE, CHCTEeMAaTH3all1s, BHISBICHHE
MPUYUHHO-CJIEJICTBEHHBIX CBS3€H, TIOUCK aHAJIOTOB;
3) yMeHHUE TeHepUPOBaTh UJICH U OTIPENIETISATh CPEACTBA, HEOOXOIUMBIE JIJIST UX
peanuzaiuy;
4) yMeHue OnpeIesATh IENH U 33/1a4d JeSTEIbHOCTH, BRHIOMPATH CPEACTBA peaTU3aIiH
LEJIM U IPUMEHSITh UX Ha MPAKTUKE;
5) ucnosb30BaHUE PA3TUYHBIX UICTOYHUKOB ISl IOJTYUYEHUS XUMUYECKON
uHpopmarmu.\

® MnpeIMeTHBIX

1. B no3naBatenbHOi chepe

* JlaBaTh ONPEEJICHHS U3YUYEHHBIX MOHSITUMN: BEIIECTBO (XUMUYECKUMN 3JIEMEHT,

aTOM, MOH, MOJIEKYJa, KPUCTAJUIMYECKAs PEIIeTKa, BEIIECTBO, IPOCTHIE U
CIIO’KHBIE BEIIECTBA, XUMUYeCKasi (opMyJia, OTHOCUTETIbHAS aTOMHAs Macca,



OTHOCHUTEJIbHAS MOJIEKYJISIPHAs Macca, BaJIECHTHOCTb, OKCHUJIbI, KUCJIOTHI,
OCHOBaHMsI, COJIM, aM(OTEPHOCTb, UHAUKATOP, IEPUOIUYECKUIA 3aKOH,
NepUoANYECKasi CUCTEMA, ITepUOoANYECcKast TabInIla, U30TOMbI, XUMUYECKast
CBSI3b, AJIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIIEHUS, SJIEKTPOJINT);
XUMHYECKas peakius (XMMUYECKOe YPAaBHEHUE, TE€HETHUYECKasl CBS3b,
OKHCIICHHUE, BOCCTAHOBJICHUE, AICKTPOJIMTUIECKAS TUCCOLINAIUS, CKOPOCTh
XUMHUUYECKOHN peakiiii);

* OIHKCHIBATh AEMOHCTPALMOHHBIE U CAMOCTOSITEILHO TPOBEACHHBIE
HKCIIEPUMEHTBI, UCTIONB3YS ISl 3TOTO €CTECTBEHHBIN (PYyCCKUM, POJIHON) SI3bIK U
A3bIK XUMUH;

* ONHUCHIBATh U Pa3auyaTh U3YUCHHBIEC KJIACCHI HEOPTaHUUYECKUX COCIMHEHUH,
MPOCTHIC U CIIOKHBIE BELIECTBA, XUMUYECKUE PEAKIUU;

* KJIacCU(PUIIMPOBATH U3yUEHHBIE OOBEKTHI U SIBJICHUS;

* Ha0IIOAaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOIUMBIE OTIBITHI,
XUMHUYECKUE PEAKIIUH, TPOTEKAIOITUE B IPUPOJIE U B OBITY;

e JIeJIaTh BBIBOJIBI M YMO3AKJIIOUEHHUS U3 HAOIIOICHUM, N3yYCHHBIX XUMUUECKUX
3aKOHOMEPHOCTEHN, MPOTHO3UPOBATH CBONCTBA HEM3YUYEHHBIX BEIIECTB M0
aHaJIOTUH CO CBOMCTBAMH M3YyUYEHHBIX;

* CTPYKTYpUPOBaTh U3yUYECHHBIA MaTEepHaT U XUMUYECKYIO HH(DOPMAITHUIO,
MOJTYYCHHYIO U3 JIPYTUX HCTOYHUKOB;

* MOJICIMPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB MEPBOTO — TPETHETO MEPUOIOB (B
paMKax U3y4eHHBIX MOJ0KeHH Teopun  J. Pezepdopna), ctpoeHue
MIPOCTENIINX MOJIEKYJL.

2. B yennocmno-opuenmayuonnou cgepe:

* aHaJU3UPOBATH U OLICHUBATH MOCIEACTBUS ISl OKPYKAIOIIEel cpeibl ObITOBOM U
MIPOU3BOJICTBEHHOM JACATEILHOCTH YEIOBEKA, CBA3aHHOM ¢ TIepepaboTKOM
BEILIECTB.

3. B mpyoosoii cihepe:
* MPOBOJUTH XUMHUECKUN SKCIIEPUMEHT
4. B cghepe 6e3onacHocmu sHcusHedessimesbHOCHu.

* OKa3bIBaTh MEPBYIO MOMOIUIL ITPU OTPABJICHUSAX, OKOrax U IPyrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U J1a0OPATOPHBIM 00OPYI0BAHUEM.

Pe3ynbTaToM yCnemHoro mpoXo:KIAeHHsl MPOrPAMMbI MOXET CIYKUTh y4acTHE B
XUMHUYECKUX BUKTOPUHAX, WHTEIJIEKTYAJbHBIX HUIpax Mo Xumuu. [lodydeHHbie B
paMKax JaHHOTO Kypca XMMUYECKHE 3HaHUsS B JaJbHEHIIEM MOTYT CIYUTbh OCHOBOM
JUISl TIOATOTOBKK OOYYarOIIMXCSl K BBIOOPY OMpENESIeHHbIX Mpodecchii, CBI3aHHBIX C
XUMHUYECKUM TIPOU3BOJICTBOM, CIIOCOOCTBOBAaTh (hOPMHUPOBAHUIO Yy OOyYarOIIMXCS
3HAHUW W YMEHUW, HEOOXOJUMBIX B TIOBCEAHEBHOW KU3HM [Ji1 OE30MacCHOTrO
oOpallleHHs C BeleCTBaAMU, UCTIOIb3YEMbIMH B OBITY.

3a pesyabrTart IIpomMe:kyTOUHOM aTTECTAIIUU AeTell ¢ OTPAHNYEHHBIMH
BO3MOKHOCTSIMH 3I0POBbS 3aCUUTHIBAIOTCS] YETBEPTHBIE U TOJIOBBIE OTMETKH.

MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHE
Jns peanuzanuu paboueid mporpaMMmbl U3YUEHHUsI YUEOHOTO MpeaMmeTa «XUMHUs» Ha
ATare OCHOBHOTO 0011ero o0pa3oBaHus YU4E€OHBIM IUIAHOM IIKOJIbI OTBeAeHO 136 vacos.



B tom uncne 68 yacoB B VIII knacce u 68 uacoB B IX knacce, u3 pacuera —2 y4eOHBIX
yaca B Henemo B VI kitacce n —2 yueOHbIx yaca B HeAemnto B [X kiacce.

COAEPKAHUE N3YHAEMOI'O KYPCA

OO0mas xapakTepUCTHKA y4e0HOI 0 mpeaMeTa
Coneprkanue paboyeil mporpaMMbl CTPYKTYPUPOBAHO IO IIECTU OJIOKaM:

° MCTOI[BI INO3HAaHHNA BEIIECTB U XUMHUUYECCKUX SIBJICHUH.

° BKCHepI/IMeHTaHBHBIe OCHOBbI XMMHH,

° BCHIGCTBO - 3HAHHUA O COCTABC U CTPOCHHUU BCIUICCTB, UX Ba)KHEHIIINX
@HSHHCCKI/IX U XUMHWYCCKUX CBOﬁCTBaX, OHOJIOTMYECKOM I[GﬁCTBPIPI;

e XuMHUECKas peaKuuAa - 3HaHHA 00 YCIIOBUAX, B KOTOPBIX IMPOSABIIAIOTCA
XHMHUYECKHE CBOMCTBA BCIICCTB, crocobax YIIpaBJICHUA XUMHUYCCKUMHU
MPOLIECCAMU;

e DJEMEHTApHBIE OCHOBBI HEOPTaHUYECKOU XHUMUH;

° HepBOHaanBHLIG IMpCaACTaBICHUA 00 OpPraHNYCCKHX BCIICCTBAX;

e XUMMS U KU3HD - 3HAHUS U ONBIT HpaKTHHGCKOﬁ ACATECIIBHOCTHU C BEIICCTBaAMU,
KOTOPLBIC HauOoJIee YacTo yl'IOTpC6JI5IIOTC}I B HOBCCIIHCBHOﬁ KU3HH, IIUPOKO
HCIIOJB3YIOTCA B IIPOMBIINIJICHHOCTH, CCJIbCKOM XOSHﬁCTBC, Ha TpaHCIIOPTE.

COJAEPKAHUE N3YYHAEMOI'O KYPCA
8 KJIACC
(2 yaca B HezelIO; BCero 68 yacoB)

BBenenne (4 gaca)

XuMUs — HayKa O BEIIECTBAaX, UX CBONCTBaX M MPEBPAIICHUSIX.

[ToHsITHE O XUMHUYECKOM 3JIEeMEHTE U (OpMax €ro CyIIeCTBOBAaHUS: CBOOOTHBIX
aToMax, MPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenue BemecTB. OTIMYME XMMHUYECKHX peakUuid H  (HU3HYECKUX
aBJIeHUH. Ponb XuMuu B )KM3HU ueioBeka. XeMopuiusa u xemMohoous.



Kpatkue cBenenust 06 MCTOpUM BO3HUKHOBEHUS W pa3BuTus xumuu. [lepuon
anxumuu. [lonstue o punocopckom kamue. Xumuss XVI B. Pazputue xumuu Ha Pycu.
Ponp oTedyecTBEHHBIX YUYEHBIX B CTAHOBJICHWHM XHMHUYECKOW HAyKH — pPaOOTHI
M.B.JIomonocoBa, A.M.bytneposa, /[.1.Menneneena.

Xumuyeckasi CHMBOJIMKA. 3HAKH XUMUUYECKUX JIEMEHTOB U MPOUCXOXKICHUE UX
Ha3BaHud. Xumudeckue (opmynbl. MHmekcs u kodpduimentsl. OTHOCUTEIBHBIE
aTOMHas ¥ MOJICKYyJIsipHasi Macchl. PacyeT MaccoBOM 10U XMMHUYECKOTO 3JIEMEHTA IO
dbopmyIie BemecTna.

Ileppnogmueckas cucrema xumudeckux odnemeHToB J[.M.MenneneeBa, ee
CTPYKTypa: Majible ¥ OOJIbIINE EPUOIbI, TPYMIBI U MOATPYIILI (TJ1aBHAS U TOOOYHAs).
[lepuonuueckass cucTteMa Kak CHOPAaBOYHOE IMOCOOME MJisi TOJMYyYEHUs] CBEIECHUU O
XUMUYECKUX JIEMEHTAaX.

Pacuernsbie 3agaun. 1. HaxoxaeHue OTHOCUTENBHOM MOJEKYISIPHOM MaccChl
BEI[ECTBA 10 €r0 XMMHUYECKO dopmyre. 2. BerunciieHne MaccoBOM JI0JIA dJIEMEHTa B
BEIIIECTBE IO ero (hopMyIie.

Tema 1
ATOMBI XUMHUYECKHUX 31eMeHTOB (10 yacoB)

ATOMBI Kak (popMa CyIIeCTBOBAHUSA XUMHUECKUX AJI€MEHTOB. OCHOBHBIEC CBEICHUS
O CTpoeHMH aToMOB. JlOKa3aTeNbCTBO CJIOXKHOCTH CTPOCHUSI AaTOMOB. OIBITHI
Pesepdopaa. IlnanetapHas Moenb CTPOCHHS aToMa.

CocraB aTOMHBIX SIAEP: MPOTOHBI U HEUTPOHBI. OTHOCHUTENIbHAS aTOMHAsl Macca.
B3anmoCBA3b MOHATHI «IIPOTOH», KHEUTPOH», «OTHOCUTEIbHAS ATOMHAsI MacCa.

W3meHeHue 4ducia MpOTOHOB B sJIp€ aToMa — O0Opa30BaHUE HOBBIX XUMHYECKUX
AJIEMEHTOB.

3meHenne uucina HEUTPOHOB B sAApe aromMa — OOpa30BaHHWE W30TOIOB.
CoBpeMEHHOE OMpEeNIeICHHE TOHATUA «XUMHUYECKUU »BieMeHT». M3oTombl Kak
Pa3HOBUHOCTH ATOMOB OJJHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHUE SJIEKTPOHHBIX 000JI0YEK aTOMOB XMMHUUYECKUX DJIEMEHTOB
Ne 1-20 mepmommueckoii cuctemsl J[.M.MenneneeBa. Ilonstre o 3aBepuieHHOM U
HE3aBEPILICHHOM JIEKTPOHHOM CJIO€ (SJHEPTrEeTUYECKOM YPOBHE).

[lepnognueckass cucrtemMa xumudeckux sneMeHToB J[.M.MenneneeBa u cTtpoeHue
aTOMOB: (PU3MYECKUI CMBICJ MOPSIKOBOTO HOMEpA JIEMEHTa, HoMepa IPyIIbl, HOMepa
Mepuo/Ia.

N3MeHeHne uyuciaa »HJIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aTroMa
XUMHUYECKOTO JJIEMEHTa — O0pa3oBaHWE TOJOXKUTEIbHBIX W OTPUIIATEIHHBIX HOHOB.
Honbl, 00pa3oBaHHBICE aTOMaMU METAUIOB W HEMETauIoB. [IpuumHBI W3MEHEHUS
METAJUTMYECKUX U HEMETAJUIMYECKHUX CBOMCTB B MEPUOAAX U rpymmax.

O6pa3oBanne OuHapHbIX coeauHeHud. I[loHsTHEe 00 WOHHON CcBsA3u. CXeMbl
00pa3oBaHMsI HOHHOM CBSI3H.

B3auMopeiicTBue aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAUIOB MEXIy COO0ON —
00pa3oBaHUE JIBYXaTOMHBIX MOJIEKYJI MPOCThIX BeriecTB. KoBajeHTHas HemoJspHas
XUMUYECKasl CBS3b. DJICKTPOHHBIE U CTPYKTYPHBIC (POPMYJIBI.

B3aumoseiicTBe aTOMOB XMMUUYECKUX AJIEMEHTOB-HEMETAIOB MEXIy cOo00il —
oOpa3oBaHUe€ OWHAPHBIX COCAMHEHUW HEMETAJIOB. DJIEKTPOOTPHUIIATEIIBHOCTD.
IToHsATHE O KOBAJIEHTHOU NOJISIPHOM CBSI3HU.

B3aumoseiicTBue aTOMOB XHUMHUYECKHX JJIEMEHTOB-METAJIOB MEXIy COO0ON —
00pa3oBaHNe METATMYECKUX KPUCTALIOB. [[OHATHE O METAINTMYECKON CBS3H.

JemoncTpanuu. Mozaenu aToMOB XMMHYECKHX 3JIEMEHTOB. llepuomnueckas



cucTema xumMudeckux anemMenToB JI.M.Menpaeneena.

Tema 2
IIpocThie BemecTBa (7 4acoB)

[lonoxxeHne METasIioOB M HEMETAIUIOB B IEPUOAUYECKON CHCTEME XMMHUYECKHUX
aneMmeHToB JI.M.MenaeneeBa. BaxkHeline mpocThie BEHMIECTBA — METAIUIBL: KEJE30,
AMIOMMHMN, KalbLMK, MarHuid, Hatpuii, kanuid. OOmue Quuveckue CBOMCTBA
METAJIJIOB.

Baxueiiime mpocTeie BemIECTBA — HEMETAUIbl, OOpa30BaHHBIE AaTOMaMU
KHCIIOpOJia, BOAOpOAa, as3oTa, cepbl, ¢ocdopa, yriepoga. CrnocoOHOCTH aTOMOB
XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHNIO HECKOJIBKUX MPOCTHIX BELIECTB — AJIJIOTPOIIHS.
AmnotponHble MoaupuUKanuu Kuciaopona, ¢ocdopa um onoa. Metamnmueckue u
HEMETAJUIMYECKUE CBOWMCTBA IPOCTBIX BemleCTB. OTHOCUTEIBHOCTh JEJIEHUS IPOCTHIX
BEILECTB HA METAJUIBl U HEMETAJLIBI.

[Toctosirras ABoragpo. KommuectBo BemectBa. Monb. MousipHas Macca.
MoutsipHblil 00BeM Ta3000pa3HbIX BeliecTB. KpaTHble e AMHUIBI KOJUYECTBA BELIECTBA
— MWUIAMOJb W KWJIOMOJIb, MWUIMMOJIIDHAS W KWUJIOMOJIAPHAs MAacChl BEIIECTBA,
MUJUTUMOJISIPHBIA U KMJIOMOJIAPHBIN 00BbEMbI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ UCIONB30BAaHMEM MOHATHUM «KOJWYECTBO BEIIECTBA», «MOJISIPHAA
Maccay», «MOJISIPHBINA 00BEM Ta30B», «IIOCTOSHHAST ABOTaapoy.

PacuerHnsble 3agaun. 1. BeruncieHne MOSIpHOM MacChl BEIIECTB MO XUMUYECKUM
¢opmynaMm. 2. Pacuerbl € HUCHOJB30BAaHUEM TIOHATUH «KOJMYECTBO BEILIECTBAY,
«MOJISIpHAs Macca, «MOJISIPHBII 00bEeM ra3oBy», «IIOCTOSIHHAsE ABOTaIpoO».

HNemoncTpanuu. [lonydyenue o3zona. O6pasibl O€I0ro U Ceporo oJoBa, OEIoro u
KkpacHoro (ocgopa. Hexkoropsle MeTaibl M HEMETaUIbl KOJUYECTBOM BemlecTa |
MOJib. Mo/ieNIb MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3
CoennHeHus XUMHYECKHUX 3JIeMeHTOB (12 yacoB).

Crenenp oxucineHuss. OrnpeneneHue CTENEHUW OKUCIEHUS DJJIEMEHTOB IO
xumuueckoit dopmyne coenunenus. CocrapieHue (Hopmys OMHAPHBIX COCIMHEHUH,
001mmii cnoco0 ux Ha3bIBaHUS. bUHApHBIE COSIUHEHUSI: OKCUIbI, XJIOPUJIBI, CYJIb(UIbI
u ap. CocraBnenue ux ¢opmyn. IIpencraBurenu OKCUIOB: BOJA, YIVIEKUCIBIA ra3 u
HerauieHas U3BeCTb.

[IpencraBuTenu A€Ty4nX BOAOPOJHBIX COCIMHEHNUM: XJIOPOBOIOPOI U aMMUAK.

OcHoBaHus, UX COCTAaB M Ha3BaHUs. PacTBOPUMOCTh OCHOBaHMI B Bojie. Tabnuiia
PaCTBOPUMOCTH THAPOKCHUAOB U cojier B Boje. [IpencraBurenu menodyen: ruipOKCHIbI
Hatpusi, Kanusg W Kanpuus. [loHsATHE O KayeCTBEHHBIX peakuusax. MHAMKATOPHI.
HN3MeHeHne OKpacKy MHIMKATOPOB B LIEJIOYHOM CpeLe.

Kucnoter, ux coctaB m HazBanus. Knaccudukamms kucnor. [lpencraBurenu
KHUCJIOT: CEpHasi, COJIsiHas U a30THasA. MI3MeHeHHe OKpACKH MHIWKATOPOB B KUCIOTHOU
cpene.

Kucnotel, ux cocraB u HazBanus. Knaccudukauust xkucior. [IpeacraBurenu KUCIOT:
cepHas, colsiHasg U a30THasA. VI3MeHeHne OKpacKu MHAUKATOPOB B KUCIOTHOU Cpelie.

Comu Kak NPOU3BOAHBIE KHUCIOT M OCHOBaHMHM. X coOCTaB M Ha3BaHUI.
PactBopumocTs coneit B Boje. IlpencraButenu coseit: xjaopuj HaTpus, KapOOHAT U
dbocdar kanpius.

AMoOpdHBIE 1 KPUCTATUTHYECKUE BEIIECTRA.

MeXMONEeKyJIApHbIE  B3aMMOAECUCTBHs. THIBI KPUCTAUIMYECKUX PELIETOK:



WOHHAs1, aTOMHAas1, MOJICKYJIApHAs U METAJNINYECKasi. 3aBUCUMOCTh CBOMCTB BEILIECTB OT
TUMOB KPUCTAJIMYECKUX PELICTOK.

BeniecTtBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA
COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHUSI.

Uucteie BemiecTBa W cMmecu. [lpuMepbl KUIKUX, TBEPABIX U Ta3000pa3HbBIX
cmeceid. CBoMcTBa YMCTHIX BEmISCTB M cMecer. X coctaB. MaccoBast 1 o0beMHas JOIU
KOMIIOHEHTa cMecH. PacueThl, CBSI3aHHBIE C MCITOJIb30BAHUEM IOHITHS «JIOJIS.

Pacuernble 3agaun. 1. Pacuer maccoBoil 1 00OBEMHOHI HOJEH KOMIIOHEHTOB
CMECH BEIIECTB. 2. BrIunciieHne MacCOBOU JI0JIM BEIIECTBA B PACTBOPE IO MU3BECTHOMU
Macc€ PpacTBOPECHHOrO BEIIECTBA M Macce€ pacTBopurtens. 3. BbluncieHHe MaccChl
pacTBOpPSEMOTO BEIIECTBA W PACTBOPHUTENS, HEOOXOIUMBIX JJI MPUTOTOBJICHUS
ONPEJEICHHOM MacChl pacTBOpa C HM3BECTHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIICCTBA.

JMemoncTpanun.O0pa3npl OKCHAOB, KHUCIOT, OCHOBAaHMM H cojieid. Mojenu
KPUCTALIMYECKUX PEIIeTOK XJIOpHaa HaTpus, anMmasa, okcuaa yriepoaa (IV). B3peis
cMecH Bojiopojia cBo3yxoM. CriocoObl pasniesieHust cmece. JIucTuiisus Boabl.

JlaGopatopHbie onbIThl. 1. 3HAKOMCTBO € 0Opa3liaMu BEIIECTB Pa3HBIX KJIACCOB.
2. Paznenenne cmeceil.

Tema4d
N3menenns, npoucxoasinue ¢ Bemecrsamu (10 gacos)

[lonsATne ABICHUH KaK W3MEHEHHWH, MPOUCXOMAIIMX C BEIIECTBaMH. fBIICHU,
CBSI3aHHBIE C M3MEHEHUEM KPUCTAJUIMYECKOTO CTPOCHUSA BEIIECCTBA IPHU MOCTOSSHHOM

€ro CoCraBc, — (1)I/I3I/ILI€CKI/IC siBjIeHUS. OU3NUECKHUE SIBJICHUS B XMMUMU: AUCTUILIATNA,
KpucCTallin3anusia, BRIIIaPUBAHUC 1 BO3I'OHKA BCIICCTB, HGHTpI/I(l)YFI/IpOBaHI/IG.
HBJ’IGHI/IH, CBjA3aHHBIC C HM3MCHCHHCM COCTaBa BCIICCTBA, — XHUMHYCCKHC

peakimu. [Ipu3Haku ¥ yCIoOBUS MPOTEKAHUS XUMUYECKUX peakiuid. [lonstue 06 sK30-
M DOHIOTEPMUYECKMX peakuusx. Peakuum TOpeHMs KakK YacTHBIA  Clly4yau
JK30TEPMUYECKUX PEAKLNN, MPOTEKAIOIINX C BBIACICHUEM CBETA.

3aKOH COXpAaHEHUS MAacChl BEIIECTB. XUMHYECKHME YPABHEHHS. 3HAYCHHE
UHAEKCOB U K03 purrieHToB. CocTaBlieHUE YPABHEHUN XUMHUUECKUX PEAKIIHA.

Pacdersl mo XuMHUYeCKMM YypaBHEHUsIM. PemieHune 3agad Ha HaxOXKICHUE
KOJIMYECTBA BEILECTBA, MAcChl WM O0beMa NPOAYKTAa pPEAKUHH IO KOJIMYECTBY
BEILECTBA, Macce WM O00bEMY HMCXOAHOTO BellecTBa. PacyeTsl ¢ HCIONb30BAaHUEM
HNOHATUSA «IOJS»™* KOIJa MCXOJHOE BEIIECTBO JaHO B BHUJAE pPacTBOpa C 3a/JaHHOM
MacCOBOM JOJIEM PACTBOPEHHOI'O BEILIECTBA WIM COLEPKHUT OIPEACICHHYIO IOJI0
IIPUMECEH.

Peakiun pasmoxenusi» [loHsiTHE O CKOPOCTM XHMHUYECKHX PEAKIUU.
Karanuszaropsl. DepMeHTHI.

Peakiun coeaumnenus. KartainTuyeckue W HEKATAIMTUYECKUE PEAKIUU.
OOpatumMbie U HEOOpaTUMBIE PEAKITHH.

Peakunu 3amemieHus. DJIEKTPOXMUMHUYECKHM DAl HANPSOHKEHUA METAJJIOB, €r0
WCIIOJIb30BaHUE I IMTPOTHO3UPOBAHUS BO3MOYKHOCTH IMPOTEKAHUS PEAKLIHMN MEXKIY
METAJUIAaMH W PAcTBOPAMH KHUCJIOT. Peakiuum BBITECHEHHMS OJHHMX METAJUIOB U3
pacTBOPOB UX COJIEH APYTUMU METAIIJIAMU.

Peakunu oOmena. Peakumu HeWTpanuzamuu. YCJIOBUS TPOTEKAHUS peaKIui
oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMHYECKUX peakuil (0 MPU3HAKY «YHCIIO U COCTAB UCXOJHBIX BEIECTB
U TOPOAYKTOB PEAKUMU») Ha IpPUMEPE CBOWCTB BOABI. Peakuust pas3iokKeHuss —



AJIEKTPOJIN3 BOJbI. Peakiiuu coeiuHeHns — B3aUMOJIEHCTBHUE BOJIbI C OKCUAAMHU MeTal-
J0B ¥ HeMeTamioB. [loHsiTHe «TUIpoKCuAb». Peakiuu 3aMelienus — B3auMOIeiCTBHE
BOJABI C IIEJIOYHBIMU M IIETOYHO3EMENbHBIMU MeTaiamMu. Peakuun oOmeHa (Ha
npUMepe TUAPOIN3a CyIb(puia aTIOMUHIS U KapOUIa KambIus).

PacyerHble 3agaum. 1. BeluncieHne 1o XMuMUYECKUM YPaBHEHUSAM MacChl WIH
KOJIMYECTBA BEIIECTBA MO M3BECTHOM Macce WM KOJUYECTBY BEIIECTBA OJHOTO W3
BCTYNAIOIIMX B PEAKIHUIO BEIIECTB WM NPOAYKTOB peakuuu. 2. BeruuciieHne Macchbl
(konu4ecTBa BeIlleCTBa, 00BbEMa) MPOJIYKTAa PEAKIUH, €CJIM U3BECTHA Macca UCXOJHOTO
BEIIECTBA, COJIEPIKALIETO OMPEACICHHYIO JOJII0 TpuMeced. 3. BrruucieHune maccsl
(koMuecTBa BEUIECTBA, 00beMa) MPOAYKTa PEakliu, €Clid U3BECTHA Macca pacTBOpa U
MaccoBas J10Jil paCTBOPEHHOIO BEILIECTBA.

demoncrpamun. [Ipumepsl dusnyeckux sBJICHUN: a) MaBieHue napaduna; 0)
BO3TOHKa MoAa WM OEH30MHON KHMCIOTHI; B) PACTBOpPEHHE MEpMaH-TauaTa Kajwus; T)
muddy3us TyMHUCTHIX BEIIECTB C TOPSIICH JaMIIOYKK HakainuBaHud. [Ipumepsl Xxu-
MUYECKUX SIBIICHUW: a) ropeHue MarHusi, ¢ocdopa; 0) B3aUMOACUCTBUE COJISTHON
KHCIIOTBI C MpPaMOpOM HWJIM MeEJIOM; B) mnoiydyeHue ruapokcuna meau (I1); r)
PacTBOPEHHE MOJIYYEHHOTO THAPOKCHA B KUCIOTAX; /1) B3aUMOJICHCTBUE OKCHJIa MEIH
(I) ¢ cepHOIl KHUCIOTOW MPU HArpeBaHUU; €) PaA3JIOKEHHE NEpPMaHraHaTa Kalus; XK)
B3aMMOJIEUCTBUE Pa30aBICHHBIX KHUCIOT C METaNIaMH; 3) Pa3j0oKEHHE MEPOKCH]IAa BO-
JI0pOJia; 1) AIEKTPOJINU3 BOIBI.

JIaGopaTopHsblie onbIThI. 3. CpaBHEHNE CKOPOCTH UCIIAPEHNS BOABI U CIIUPTA I10
UCUYE3HOBEHUIO HUX Kamelb Ha (uibTpoBaibHOM Oymare. 4. OKHCIIEHUE MEIu B
IUITAMEHU CHOUPTOBKM WIM Topenkd. S. IloMyTHEHHME U3BECTKOBOM BOJBI OT
BBIJBIXaEMOT0 YTJIEKHCIIOTO rasa. 6. IlosydeHue yriekuciaoro raza B3anMOACHCTBUEM
COJZIBI M KHCJIOTHI. 7. 3aMelleHne Meu B pactBope xyuopuaa meau (IT) sxenezom.

Tema 5

IpakTuxkym Ne 1

IIpocTeiinue onepamum ¢ BemecTBOM() uacos)

1. [IpaBuna TexHUKH OE30MACHOCTH NpH paboTe B XUMHUYECKOM KabOuHere. [Ipuemsl
oOpailieHusi ¢ Ja0OpaTOpHBIM 00OpPYAOBaHMEM M HarpeBaTelbHBIMU Mpubopamu. 2.
N3ydeHne CTpOEHMS IUIAMEHM CHOUPTOBKH. 3. Buapl XuMmuueckux peakuui. 4.
[Ipu3Haku xumudeckux peakuui. S. [I[puroroBnenue pacTBopa caxapa U ONPENCICHUE
MacCOBOI1 1011 €ro B pacTBOPE.

(ITpumeuanue: B LeNsIX JIYUIIETO YCBOEHUS MaTepraia OpeablIyIuX TEM
MpaKTUYECKUE pabOoThI MPOBOISITCS Cpa3y MOCIE U3yUEHUS MaTepuaa).

Temab
PacTtBopenne. PactBopbl. CBOMCTBA pACTBOPOB JIEKTPOJUTOB (/8 uacos)

PactBopenue kak (Qusuko-xumudeckud mpouecc. [loHsTHe o rHUapaTax u
Kpuctajioruaparax. PactBopumocts. KpuBble pacTBOpUMOCTH Kak  MOJEIb
3aBUCHUMOCTH PAacTBOPMMOCTH TBEPIbIX BEIIECTB OT TemmepaTypbl. HacwliiieHHbIe,
HEHACBHIIIICHHBIC W TIEPECHIIICHHBIE PACTBOPhI. 3HAUCHHE PACTBOPOB JJIsi MPUPOJABI U
CEJIbCKOTO XO34MCTBA.

Ilonstue 00 JJIEKTPOJIUTUYECKON  JUCCOLUALNH. DJIEKTPOIUTHI u
HEIJIEKTPOJIUTEL. MeEXaHu3M JHUCCOLMAIMU  AJIEKTPOJIUTOB C PAa3IUYHBIM  THUIIOM
XUMUYECKOH cBsi3u. CTEneHb 3JEKTPOUTUYECKON nucconuanuu. CUiabHBIE U clla0bie
AIEKTPOJIUTHI.



OCHOBHBIE TIOJOKEHUS TEOPUM BJIEKTPOIUTHYECKON auccounanuu. MoHHbIE
ypaBHEHUSI peakuui. YCIIOBUS MPOTEKAHUSI pPeakluu OoOMeHa MEXIy SJIEKTPOJIUTAMU
JI0 KOHI[A B CBE€TE€ HOHHBIX MPEICTABICHUM.

Knaccudukanus HOHOB 1 MX CBOWCTBA.

Kucnoter, ux xmaccudukarms. Jluccorumarnus KUCIOT U UX CBOHCTBA B CBETE
TEOPUH IJEKTPOJUTHUYECKON Auccouranvuu. MONEKYJIApHbIE W HWOHHBIE ypaBHEHUS
peakuuii KUCIOT. B3auMonelcTBUE KHUCIOT ¢ METaUIaMU. DJNEKTPOXUMUUYECKUUA PsiT
HalpsDKEHUM  METauloB.  B3auMoOAencTBHE  KHCIOT C  OKCHJAMU  METAJUIOB.
B3anmonencTBre KHCIOT C OCHOBAHMSMH — pEaklMs HEUTpanusauuu. B3ammopnen-
CTBUE KHUCIOT C coisimu. Hcnonb3oBaHue TaOMUIBI  PacTBOPUMOCTH ISt
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Juccorumainusi OCHOBaHMM M HMX CBOMCTBa B
CBETE TEOPUU DIEKTPOJUTUYECKOW Jauccoluanuu. B3anMoneicTBUE OCHOBAHHMM C
KHCIIOTaMH, KHUCJIOTHBIMH OKCHJIaMM U cojisiMd. Vcnonb3oBaHue — TaOIMIIbI
PacTBOPUMOCTH [JIsl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHHUW. PaznoxkeHue
HEPACTBOPUMBIX OCHOBAHU MPU HATPEBAHUU.

Conu, ux knaccuukamus U JUCCOIMALIUS PA3JIMUHBIX TUMOB cosieil. CBoiicTBa
COJIEM B CBETE TEOPHM IJIEKTPOJUTHUECKOW IHUCCOoIManuu. B3anMoaencTBue coliei ¢
METAJUIAMH, YCIIOBHS ITPOTEKAHUS dTHUX peakuuid. B3auMonencTBue coner ¢ KUciIoTa-
MU, OCHOBaHUSMU M cOJsiMH. Mcmonb30oBaHHWE TaOJIUIBI PACTBOPUMOCTH  JIsS
XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

OO06oOmeHue cBeAeHUl 00 OKcHlax, HX KiIacCUPUKAIMU U XUMHUYECKUX
CBOMCTBAX.

I'eneTnyeckue psabl METALUIOB M HEMETAUIOB. ['e€HeThdeckas CBA3b MEKIY
KJIACCAMU HEOPTaHUYECKHUX BELIECTB.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENbh U BOCCTAHOBUTEIND,
OKHCJIEHAE U BOCCTAHOBJICHHUE.

Peakiuu moHHOTO OOMEHAa M OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIUU.
CocraBneHue YpaBHEHUW OKHCIIATEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUH METOI0M
3JIEKTPOHHOTO OajaHca.

CBOMCTBA IPOCTBIX BEHIECTB — METAJUIOB M HEMETAJUIOB, KHUCIOT M COJIEM B
CBETE MPEACTABICHUN 00 OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX MPOLECCaX.

JemoncTpanum. VcnblTanne BEMIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTb.
JIBWKEHHE  OKpall€HHBIX HWOHOB B  DJJIGKTPUYECKOM  TOJE.  3aBUCUMOCTH
3JIEKTPONPOBOJHOCTH YKCYCHOM KUCJIOTHI OT KOHIIEHTpaluu. BzanumMoaerncTBre NMHKa ¢
cepoii, consiHOM Kuciotol, xiaopuaom menu (I1). 'openne marnus. BzaumoneiictBue
XJIOPHOM ¥ CEPOBOAOPOAHON BOJBI.

JlaGopaTopHbie onbIThl. 8. Peakuuu, XapakTepHbI€ [Jii PacTBOPOB KHUCIIOT
(conmsHoit wmmm  cepHoit). 9.Peakmum, XapakTtepHble Ui PacTBOPOB  IIEIOYEH
(runpokcunoB Hatpusi unu kanusi). 10. TlomydyeHue u CBOICTBA HEPACTBOPUMOIO
ocHOBaHusl, Hanpumep ruapokcuga meau (II). 11. Peakuuu, xapakTtepHbie ist
pactBopoB cojiedt (Hanmpumep, nis xinopuaa meau (I1). 12.Peakuuu, xapaktepHbie is
OCHOBHBIX OKCHJIOB (HampuMmep, I okcuaa kaiaeius). 13. Peaknuu, XxapakTepHbie 11
KHCJIOTHBIX OKCUOB (HampuMep, AJisl yTIeKUCIIOTo rasa).

Tema7

IpakTukym Ne 2

CBoiicTBa pacTBOPOB IEKTPOJIUTOB (2 uaca)

6. CBoiicTBa KUCIOT, OCHOBaHMUI, OKCUJIOB U COJIel. 7. PellleHne s3KkcnepuMeHTATbHbIX



3a/ay.
(ITpumeuanue: B LIEJSAX JIYUILIETO YCBOCHHUS MaTepuaia NpeablIyuX TeM
npakTHYecKue paboThl MPOBOAATCA Cpa3y MOCie U3yUYEeHUs MaTepuaa).

COAEPKXAHUE U3YYAEMOI'O KYPCA
9 KIIACC
OBIIIAA XUMUSA
(2 yaca B HezeNO; BCEro 68 4acon)
IoBTOpEHNE OCHOBHBIX BONMPOCOB Kypca 8 Kiiacca U BBeJeHne B Kypc 9 kiacca (6
yacos)

XapakTepuCTUKa 3JIEMEHTA MO €ro IOJOXKEHUID B IIEPUOJAYECKON CHUCTEME
xumuueckux aneMeHToB .M. MenneneeBa. CBOMCTBAa OKCHJIOB, KHUCJIOT, OCHOBAaHUN U
COJIEM B CBETE TEOPUM DJICKTPOJIUTHYECKOM NUCCOLMALMU U IMPOLIECCOB OKUCIICHHUS-
BOCCTAHOBJICHUS. [ eHeTHUECKuE PsAIbl METAJUIA U HEMETAJLIA.

[TonsiTue O TmEepexomHbIX J3JIeMEeHTax. AMQOTepHOCTh. ['eHeTHueckuii psa
MIEPEXOHOIO JJIEMEHTA.

[Teprnoanyeckuii 3aKOH U IEPUOANYECKAs CUCTEMA XUMUYECKUX dieMeHToB /1. U.
MenpeneeBa B CBETE YUEHHs O CTpOeHUH aToma. X 3HaueHue.

JlaGopaTopHslii onbIT.l. [lonyueHne rugpokcuaa IMHKA U UCCIICIOBAHUE €T0
CBOWCTB.

Temal
Metanisl (15 uacos)

[TosoxeHne MeTaioB B IEPUOINYECKON CUCTEME XUMUYECKUX deMeHTOoB [l. 1.
MenneneeBa. Mertanyeckass KpUCTaUIMYECKas pelIeTKa W MeTaJUIM4ecKas
XxuMHuueckas cBs3b. OOume gusnueckue cBorcTa MeTayyioB. CIuiaBbl, UX CBOWCTBA U



3HAYEHHUE. XuMu4ecKue CBOICTBa METaJIJIOB KaK BOCCTaHOBUTEJIEH.
DNEKTPOXUMHUYECKUNA Pl HaNpsHKEHUH METAJUIOB U €ro  MCIOJb30BaHHUE UL
XapaKTePUCTUKU XUMUYECKUX CBOMCTB KOHKPETHBIX MeTauioB. CrocoObl MOMyUYeHUs
METAJJIOB: MUPO-, TUAPO- U dIeKTpoMeTautyprus. Kopposus meTamioB u crocoObl
OOpBOBI C HEl.

OOmas xapakTepuCTUKa MIETOYHBIX METauIoB. Mertamibl B mpupone. OOmme

criocoObl ux mnomydenus. Crtpoenume atomoB. lllemodynpie MeTalibl — MPOCTHIC
BCIIECTBA, WX (PU3NYECKHE W XUMHUYECKHE CBOWCTBA. BakHeimme coeauHEHUs
IICJIOYHBIX METAUIOB — OKCHJBI, THAPOKCUIBI M COJIH (XJIOPUABI, KapOOHATHI,

cylbdaTbl, HUTPATHI), UX CBOMCTBA U MPUMEHEHUE B HApOJHOM xo3sicTBe. Kanuiinbie
yaoOpeHus.

OO6mast xapakTepucTrka 3J1eMeHTOB TiaBHOM noarpynmnsl II rpynmel. CTpoenue
atomoB. lllenouHO3eMeNbHbIE METAIbl — MPOCThIE BElIeCTBa, UX (PU3NYECKUE U
XUMHUYECKUEe CBoOMcTBa. BakHeilline coenvHEHHs IEI0YHO3EMETbHBIX METAJIJIOB —
OKCHUJIbI, TUAPOKCUJIBI M COJU (XIJIOPUJIbI, KApOOHATHI, HUTPATHI, CyIbhaThl U GocdaThl),
WX CBOMCTBA U MPUMEHEHUE B HAPOJHOM XO3SIMCTBE.

Amomunnii. CtpoeHue aroMa, (U3HYECKHe U XMMHYECKUE CBOMCTBA MPOCTOIrO
BemecTBa. COeIMHEHUs AIFOMUHUSL — OKCHUJ M THJIPOKCHU, UX aM(POTEPHBII XapaKTep.
Baxueiimme conu amomunus. [[pumeHeHne amoMUHUS U €70 COCTUHEHUM.

XKenezo. Ctpoenue aroma, (U3MYECKHE U XUMHYECKUE CBOMCTBA IPOCTOTrO
BemecTBa. [enerndeckue panel Fe?* u Fe®*. Kauecrsennsle peakuun na Fe?* u Fed*,
Baxueiimme comns xenesa. 3HauYeHUE JKeJe3a, ero COSIMHEHNI U CIIaBOB B IIPUPOJE U
HapOJHOM XO35IMCTBE.

JemoncTpanuu. OOpa3npl MIETOYHBIX M IIEJIOYHO3EMENbHBIX METAJUIOB.
OOpa3npl  crutaBoB.  B3aumMmopeiicTBue Hatpus, JWTAS W KajlbllUs C  BOJOW.
BzaumopelictBue HaTpus U MarHus € KUCIOPOAOM. B3anmmonencTBue METaIOB C
Hemetauiamu. [Tomyuenue runpoxcunos xenesa (II) u (I1).

Jlabopatopubie onbIThl. 2. O3HakomJieHHE C 00pa3laMud METauIoB. 3.
B3anmonencTBue METAIUIOB C pacTBOpaMHM KHCIOT U conell. 4. O3HaKOMIJIEHUE C
o0Opa3iamMu IpUPOAHBIX COEIMHEHMI: a) HATpHs; 0) KalbLKs; B) aJIOMUHHUS; T') JKeJe3a.
5. Ilony4eHne TUAPOKCHUIA ATFOMUHUS U €0 B3aUMOJIEUCTBUE C paCTBOPAMU KHUCIIOT U
menoueii. 6. KauecTBeHHble peakuuy Ha HOHEI Fe?* u Fed*,

Tema?2

IpakTukym Ne 1

CaoiicTBa MeTAJIJIOB U X COeIMHEeHNH (3 uaca)

1. OcymiecTBiieHHE 1IEMOYKU XUMUYECKHUX MpeBpalleHuil metamioB. 2. [lonyuenue u
CBOWCTBAa COEAMHEHUN MeTauioB. 3. PellleHHEe 5SKCIEpUMEHTANbHBIX 3aJa4 Ha
pacrio3HaBaHUE U MOJTYyYEHUE BEIIECTB.

Tema3
Hemeranawi(23 uaca)

OO0m1as xapakTepUCTUKa HEMETAJIOB: TOJIOKEHHUE B Nepuoandeckon cucrteme Jl.
N. MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB, AJIEKTPOOTPUIIATEIILHOCTh KaK Mepa
CHEMETAJUIMYHOCTWY», PAI  DICKTPOOTPUIATEIbHOCTH. Kpucrammuueckoe cTpoeHue
HEMETAIIJIOB — MPOCTHIX BellecTB. AutoTponusi. Puzndeckue CBONCTBA HEMETAIIOB.
OTHOCHUTENBLHOCTH MTOHATHUM «METaJllI», «HEMETAJID).

Bopopoa. [losoxeHune B nepruoandecKord CUCTEME XUMUYECKUX 3eMeHTOB Jl. M.
MenpneneeBa. CtpoeHne atomMa U MoJeKyiabl. DU3MYecKHne U XMMHUYECKHE CBOWCTBA



BOJIOPOJA, €r0 MOJIYYECHHE U IPUMEHEHHUE.

O6mas xapakrepuctuka ranoreHoB. Ctpoenue atomoB. [IpocTeie BemecTBa, ux
¢usznyeckne U XUMUYECKHe CBOHCTBAa. (OCHOBHBIE COCAMHEHMS] TaJlOTEHOB
(raJoreHoBOJOPO/IbI M TaJOreHuIbl), UX CBOMCTBA. KauecTBeHHas peakuus Ha XJIOPHUI-
uoH. Kparkue cBegenus o xjope, 6pome, ¢prope u nojae. [Ipumenenre raioreHoB u ux
COEAMHEHNH B HAPOJIHOM XO35MCTBE.

Cepa. CtpoeHne aroma, aqylOTPOIHUs, CBOWCTBA U NMPUMEHEHHE POMOMYECKOU
ceppl. Oxkcunabr cepsl (IV) m (VI), ux mnosydyeHuwe, CBOWCTBA M INPUMEHEHHE.
CepoBoiopoHasi U cepHUCTast KUCIOThL. CepHasi KUCI0TA U €€ COJIU, X IPUMEHEHHE B
HapoHOM Xo03siicTBe. KauecTBeHHas peakiiys Ha CyJib(aT-HuOH.

A30T. CTpoeHue atoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BEHIECTBA. AMMUAK,
CTPOCHHUE, CBOMCTBA, IMOJy4YeHHE U NpuMeHeHue. Coaum aMMOHHS, WX CBOMCTBA M
npumeHenue. Okcunnl azota (II) u (IV). A3oTHas kucioTa, ee CBOMCTBA U MPUMEHEHHE.
HutpaTsl 1 HUTPUTHL, TPOOJIEMa UX COACPKAHUS B CETbCKOXO03IMCTBEHHOM MPOTYKIIHH.
ABOTHBIE yJI00pEHUS.

®docdop. Ctpoenue aToma, auIOTPONUs, CBOMCTBa Oenoro u kpacHoro docdopa,
ux npuMmeHenne. OcHoOBHbe coenuHeHus: okcua ¢ocdopa (V), oprodochopHas
kuciora u ocdatel. DocopHbie yaoOpeHus.

Yrnepon.  CrpoeHue  aroma,  aulOTpONMs,  CBOMCTBAa  AJUIOTPOITHBIX
Moaudukaumii, npumenenue. Oxcunbl yraepoga (II) u (IV), ux cBoiictBa u
npumeHeHue. KauecTBeHHast peakuus Ha yrileKUCiblid ra3. KapOoHaTsl: KajabUT, COMa,
NnoTanl, X 3HAYEHHWE B MPUPOAEC M KU3HHM ueloBeka. KauecTBeHHas peakuus Ha
KapOOHAT-HUOH.

Kpemuuii. CtpoeHue aromMa, KpUCTaUIMYECKUM KpPEMHHM, €ro CBOHCTBAa M
npumeHenne. Oxcun kpemuus (IV),ero mnpupomHble pa3sHOBUAHOCTH. CHIIMKATHI.
3HauYCHWE COCJAVMHCHMN KpEeMHHUS B KHUBOW M HEXUBOW mnpupoje. IloHarue o
CUJIMKaTHOM MPOMBIIIJIEHHOCTH.

JemoncTpamun. O6Gpa3npl raJoreHoB — IPOCTHIX BelIecTB. B3anMojelicTBue
TraJlor€HOB C HATpUEM, AIIOMUHUEM. BbITeCHEHME XJopoM OpomMa WM HoAa W3
pacTBOPOB UX COJIEH.

B3auMogeiicTBue cepbl ¢ MeTalllaMi, BOJOPOJAOM U KHCIOPOJOM.

B3anmoneiicTBre KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO.

[Tornomenue yriieM pacTBOPEHHBIX BEIIECTB WIJIM ra3oB. BocctaHoBieHue meau
u3 ee okcuaa yriaem. OOpas3lbl TPUPOJIHBIX COEIUHEHUH XJiopa, cephl, ¢ocdopa,
yraepona, kpemaus. OOpas3ipl BaXHEHIIUX JUIsI HAPOJHOTO XO35AWUCTBa CyJb(aToB,
HUTPATOB, KapOoHaTOB, pocdaToB. OOpa3Ibl CTEKIA, KEPAMUKH, IIEMEHTA.

JlaGopaTopHbie onbITbl. 7. KauecTBeHHas peakuuss Ha XJIOPUI-HOH. 8.
KauectBennas peakmusi Ha cyibdar-uoH. 9. Pacno3naBanme coneit ammonus. 10.
[TonyueHnne yriekuciioro rasa u ero pacrosHaBanue. 11. KauecTBeHHast peakuus Ha
kapOoHat-uoH. 12. O3HaKOMJICHHE C MPUPOJHBIMU cuiaukatamu. 13. O3HakoMIIeHHE C
MPOAYKIMEN CHIIMKATHON ITPOMBILIIJIEHHOCTH.

Tema4d

IIpakTukym Ne 2

CroiicTBa HEMETA/UIOB U UX coequHeHuii(3 uaca)

4. Pemenue 5»KCOEpUMEHTANbHBIX 3amad 1o TeMme «lloarpynma kuciaopoma». 3.
Pemenue skcnepuMmeHTanbHbIX 3a4a4d 1no teme «lloarpymnmel azora u yriaepoaa». 6.
[Tonyyenue, cobupanue u pacrio3HaBaHUE ra3oB.

(ITpumeuanue: B 1eNSIX JIYUIIETO YCBOEHUS MaTepuaia NpeablylnX TeM
IpakTHYeCKue paboThl MPOBOAATCA Cpa3y MOCIe U3yUYeHUs MaTepuaa).



Temal
O0001meHne 3HAHMI 110 XMMHUHM 32 KyPC OCHOBHOM MIKO0JIbI(9 uacos)

DuU3NYECKU CMBICI TTOPSIAIKOBOIO HOMEpa JIEMEHTA B MEPUOANIYECKON CUCTEME
xumuueckux anemeHTtoB JI. M. MenneneeBa, HOMEpPOB Mepuoja W TPYIIbL. 3a-
KOHOMEPHOCTU HM3MEHEHHUSI CBOWMCTB AJIEMEHTOB M MX COCIUHEHHN B Tepuoaax Hu
rpynmnax B CBETE€ NPEACTAaBICHUM O CTPOCHUUM AaTOMOB JJIEMEHTOB. 3HAUYCHUE
IIEPUOANYECKOTO 3aKOHA.

Tunbl XUMHYECKHX CBSI3€M M THUIBl KPUCTAIUIMYECKUX PEMIETOK. B3anmMoCBs3b
CTPOCHUS U CBOWCTB BEILIECTB.

Knaccudukanus XUMHUECKUX pEaKIUi MO pa3luyHbIM NpHU3HAKAM (YUCIO U
COCTaB pearupyronmx U o0pa3yrolmxcs BEIIeCTB; TEIIOBOM 3((EKT; NCroib30BaHUE
KaTaau3aTopa; HalpaBJIeHHE; U3MEHEHHUE CTETICHEH OKUCIICHUS aTOMOB).

[IpocTeie W CiOXKHBIE BeniecTBa. MeTamibl U HEMETAIUIbl. ['€HETUUECKHE PSbI
MeTasuia, HeMeTaia U nepexoaHoro meramia. Okcuabsl (OCHOBHbBIE, aM(POTEpHBIE U
KHCJIOTHBIE), TUAPOKCHIBI (OCHOBaHUS, aM(POTEPHbIE TUAPOKCUIBI U KUCIIOTHI) U COJIU:
cocTaB, Kiaccupukanus U O0ImMe XUMHUYECKUE CBOWCTBA B CBETE TEOPUHU
ANEKTPOJIUTUYECKON JAUCCOIMALIMM U TIPEACTABICHUM O mpoleccax OKHUCICHUS -
BOCCTaHOBJICHMUSI.

Tema 6
Opranuveckne coequHenus (9 uacos)

BemecTtBa opraHMdecku€ W HEOPTaHUYECKHE, OTHOCUTEIBHOCTh IOHSATHUS
«OpraHvyeckue BemecTBay. [IpUuMHBI MHOTO00pa3usi OPraHUYECKUX COCIUHEHHM.
XHUMUYECKOE CTPOCHHE OPraHWYECKUX COCAUHEHUN. MOJEKYISpHbIE U CTPYKTYPHBIE
(bopMyJIbl OPraHUYECKUX BEIIECTB.

MeraH u 3TaH: cTpoeHue MOJIeKyl. ['opeHne mertana u 3taHa. JleruapupoBanue
sraHa. [ [pumeHeHne merana.

XUMHUYECKOE CTPOCHUE MOJIEKYJIBI 3TWieHa. J[BoWHas cBsA3b. B3anmonencrsue
ATUJIEHA ¢ BOJOM. Peaknun nonumepusanuu stuieHa. [1onudTuineH u ero 3HaueHue.

[TonstTie O mpenenbHBIX OJIHOATOMHBIX CHUPTaX Ha MNpUMEpax METaHoJa U
sTaHoja. TpexaToMHbBIN CIUPT — TIIULEPHUH.

[Tonsatue 00 anpaeruaax Ha MpuUMEpe YKCycHOro anpaeruga. OKUCIICHHE
aJbJErua B KUCIOTY.

OIHOOCHOBHBIE TIpeAC/ibHbIE KapOOHOBBIE KHUCJIOTHI Ha MPUMEPE YKCYCHOMU
kuciotel. Ee cBoiicTBa M mpuMeHeHue. CTeapuHOBasg KHUCIIOTa KakK IPEACTaBUTENb
KUPHBIX KapOOHOBBIX KUCIIOT.

Peakiuu stepudukanuu u moHATHE O CIOXKHBIX ddupax. Kupsl Kak CIOXKHBIC
7(UPHI TIUIEPUHA U KUPHBIX KUCTIOT.

[Tonarue 06 aMmuHOKHCIOTaX. Peaknnm moaukoHAeHCAUK. benku, ux cTpoeHHe
1 OMOJIOTHYECKAs POJIb.

[Tonsitue o0 yrnmeBomax. I'moko3a, ee cBoiicTBa W 3HaveHwe. Kpaxmanm wu
1eJUTI0J1032a (B CpaBHEHUH ), UX OUOJIOTUYECKas POJIb.

demoncTpanuun. Mojgenu MOJEKyJl MeTaHa U JAPYTUX  YTJIEBOAOPOJIOB.
B3aumoseiicTBue sTuieHa ¢ OpOMHON BOJOM M pacTBOpPOM IepMaHTaHaTa KaJusl.
OO6pasupl 3TaHosa U rauliepuHa. KauecTBeHHasl peakids Ha MHOTOATOMHBIEC CITUPTHI.
[Tonyyenue ykcycHO3TUIIOBOTO 3upa. OMbUieHUE xKupa. B3aumonericTBue riroKo3bl ¢
aMMMaYHBIM PAcTBOPOM OKcuja cepeOpa. KauecTtBenHas peakius Ha kpaxmai. [[oka-
3aTeNbCTBO HAMWYUS (DYHKIIMOHAIBHBIX TPYII B PacTBOpaX aMHHOKHUCIOT. ['opeHue
0enKoB (IIEPCTH WK NTUYBKX TTepheB). [[BeTHBIE peakiuy 6€IKOB.



JlabopaTopHbie onbIThl. 14. M3roToBieHne MoJend MOJIEKYJIbI TauliepuHa. 16.
BzaumoneiictBue rroko3bl ¢ rugpokcugoM Menu (Il) Oe3 nHarpeBanus u mipu
HarpeBaHuu. 17. B3anmoaeicTBue kpaxmania ¢ HOJOM.

YuyeOHO-TEMATHUYECKHI IJIAH

8 kiace
KoaunuecTBo
% -
Konnue < =
= =
No Pazpnenbl, TeMbl CTBO E S 58
4acoB % 8 Eu S
£ g
1 | Beenenue 6 2
2 | Tema 1. ATOMBI XHMHYCCKHX DJICMCHTOB 10 1
3 | Tema 2. IIpocThic BemecTBa 7
4 | Tema 3. CoequHEeHUS XUMHUYECKUX DJIEMEHTOB 13 1 1
5 | Tema 4. U3meneHus1, mpouCXoasIme ¢ 12 2 1
BeIlIECTBAMU
6 | Tema 6. PactBopenue. PactBoprl. CBolicTBa 20 2 2
PacTBOPOB IJICKTPOJIMTOB.
Htoro 68 7 5
Y4yeOHO-TEMATHYECKHH IJIaH
9 kJ1acc
KonnuecTBo
<
Komunue > E
S & h &
Ne Pa3nensl, Temsl CTBO 28 58
4acoB E S &8
-
= =
1 | IloBTOpEHUE OCHOBHBIX BOIIPOCOB Kypca 8 6 1
KJlacca ¥ BBEJICHHE B Kypc 9 Kitacca
2 | Tema 1. Mertamisl 15 1
3 | Tema 2. CBoiicTBa METAJNIOB M KX COSTUHCHUM. 3 3
XUMHYECKUN TPAKTUKYM
4 | Tema 3. Hemertauibl 25 2 1
5 | Tema 4. [Ipaktukym no teme «HemeTtamibn 1 1
6 | Tema 5. O6001UIEHNE 3HAHUI 10 XUMHH 32 KYpC 9 1
OCHOBHOM IIKOJIbI
7/ | Tema 6. Oprannueckue BelIecTBa 9
Htoro 68 6 4




Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa
BocnuratesibHbIIE  KOMIIOHEHT  cojAepkaHMsl  palodeid  mporpaMmbl IO
HAINIpaBJIEHUSAM

~ IpPaKIaHCKOe BOCHUTaHUEe — (HOPMHUPOBAHHE POCCUHUCKON Tpa)kIaHCKON
UJEHTUYHOCTH, MPUHAAJIEKHOCTH K OOHIHOCTH rpaxnaaH Poccuiickoil ®denepaunu, K
Hapoay Poccum kak HMCTOYHHMKY BIacTH B PoccuiickoM TocynapctBe U CyOBEKTYy
TBICSIUETIETHEH POCCUHCKON TOCYJapCTBEHHOCTH, YBA)XKEHMsI K IpaBaM, CBOOOJIaM H
00s13aHHOCTSM TpakJaHuHa Poccuu, mpaBoBOi U NOJUTHYECKON KYJIBTYPHI;

— NATPHOTHYECKOEe BOCIUTAHME — BOCIHMTAHUE JIIOOBU K POJHOMY Kpalo,
Poaune, cBoeMy Hapoay, yBaKeHMs K JpyruM HapojgaMm Poccuu; uctopudeckoe
IpocBelleHne, (OPMHUPOBAHUE POCCHMCKOTO  HAIMOHAIILHOIO  MCTOPUYECKOTO
CO3HAHMS, POCCUMCKON KYJBTYPHON UACHTUIHOCTH;

— AYXOBHO-HPABCTBCHHOEC BOCIUTAHME — BOCIUTAHWE HA OCHOBE HYXOBHO-
HPABCTBEHHOM KyJbTypbl HapoaoB Poccuu, TpaauMOHHBIX penurui HaponoB Poccnn,
(GopMUpOBaHUE TPAJULIUOHHBIX POCCUMCKHX CEMEHHBIX LIEHHOCTEW; BOCIUTAHHUE
YECTHOCTH, A0OPOTHI, MUJIOCEPAMS, CIIPABEIMBOCTH, APYXKEI00Us U B3aUMOIIOMOIIIH,
YBAKEHMS K CTAPILIUM, K [IaMATH IIPEIKOB;

— 3CTeTHYecKoe BOCNUTaHUEe — (POPMUPOBAHUE ACTETUUYECKOW KyJIbTYphl Ha
OCHOBE POCCHUHCKHMX TPAJAUIIMOHHBIX JYXOBHBIX LEHHOCTEH, MPUOOLIEHUE K JIy4IIUM
o0pa3iaM 0Te4eCTBEHHOTO 1 MUPOBOI'O UCKYCCTBA;

— (¢u3nyeckoe BOCNUTAHME, (DOPMHPOBAHHE KYJBTYPHI 310pPOBOro odpasa
JKM3HU M 3MOLMOHAJIBHOIO 0JIAromoJIy4usi — pa3BuTue (QU3HMUYECKUX CIOCOOHOCTEN
C YYETOM BO3MOXKHOCTEH M COCTOSIHUS 3/I0pPOBbS, HABBIKOB 0€30IaCHOTO MOBEJCHUS B
IIPUPOJHOM U COLIMATIBHOM CpPEJIE, YPE3BbIYAUHBIX CUTYalUsX;

— TPYAOBOE€ BOCIHUTAHME — BOCIIMTAaHUE YBAXCHUA K TPYAY, TPYZIALIMMCH,
pesynbrataM Tpynaa (CBOEro W JApPYrux JIOJei), OpUeHTalMs Ha TPYAOBYIO
NEeSATEIbHOCTb, MOTyYeHUE Npodeccuu, TMYHOCTHOE CAMOBBIPAXKEHUE B MTPOIYKTUBHOM,
HPaBCTBEHHO JOCTOMHOM TpPYJ€ B POCCHUHCKOM OOIIECTBE, JOCTUKEHUE BBIIAIOIIUXCS
pe3yabTaTOB B IPO(HECCHOHATBLHOMN 1E€ATEIbHOCTH;

— JKOJIOTHYecKOoe BOCIMTAHME — (POPMHUPOBAHUE DKOJOTUUYECKOW KYJIbTYpBHI,
OTBETCTBEHHOT0, OEPEKHOI0 OTHOILLIEHUSI K IMPUPOJIE, OKPYXKAIOIeH cpelie Ha OCHOBE
POCCUNCKUX TPaAULUOHHBIX JYXOBHBIX II€HHOCTEH, HABBIKOB OXpaHbl, 3allHUTHI,
BOCCTAHOBJIEHUS IIPUPOJIBI, OKPYIKAIOLLIEH CPELbI;

— LEHHOCTH HAYYHOI0 NO3HAHMA — BOCIIMTAHHUE CTPEMJICHUS K IO3HAHUIO
ce0st ¥ ApYyrux Jrojed, IpupoIbl U OOIIECTBA, K MOJYyUYEHUIO 3HAHHUM, KaueCTBEHHOTO
00pa3oBaHMs C YUYETOM JUYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN.



JleaTelbHOCTh  00Pa30BATEIIBHOIO YUPSXKACHUS 00I1mero oOpa3oBaHUs B OOYUYCHHH
XUMHH ~ JIOJDKHA ~ OBITh ~ HalpaBlICHa  HA  JOCTIDKCHHE  OOYYarOIUMUCS
CICAYIONIUX JUYHOCTHBIX Pe3yJbTATOB:

1. B IICHHOCTHO-OPHCHTAIIMOHHON cdepe - YyBCTBO TOPAOCTH 32 POCCHHCKYIO
XUMUYECKYI0 HayKy, TyYMaHW3M, OTHOIICHHWE K TPyHdy, IEJICYCTPEMIICHHOCTb,
CaMOKOHTPOJIb M CAMOOIICHKA,

2. B TpYIOBOHM cdepe - TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaJIbHCHIIICH
o0pa3oBaTeIbHON TPACKTOPHH;

3) B mo3HaBaTeIbHOM (KOTHUTUBHOM, MHTCIICKTYaIbHON) chepe —MOTHUBALIUS YUCHUS,
yYMEHHUE YIPaBIIATh CBOCH MTO3HABATEIILHOMN JCSITCIBHOCTHIO.

MeTtanpeaMeTHbIMH Pe3yJIbTATAMHU OCBOCHUS BBITYCKHUKAMH OCHOBHOM IITKOJIBI
IIPOTPAMMBI I10 XHMHH SIBJISIOTCS:

1. BIajmeHHEe YHUBEPCAIbHBIMHA €CTCCTBEHHO-HAYYHBIMU CIIOCOOAMH JIESTEILHOCTH:
HaOIOICHUE, M3MEPEHHUE, DKCIEPUMEHT, YUeOHOE WCCIIeIOBAaHUE; TPUMEHEHUE

OCHOBHBIX METOJIOB O3HAHUS (cucteMHO-UHGOPMAITMOHHBIN aHaIu3,
MOJICIUPOBAHKE)  JUII  M3YYEHHS  Pa3JU4YHBIX  CTOPOH  OKpYyXKaroImien
JICHCTBUTEIBLHOCTH;

2. WCHOJIb30BaHNE YHUBEPCAIBHBIX CIIOCOOOB JAESITENFHOCTH MO PEHICHUIO TPOodIeM
U OCHOBHBIX MHTEIUICKTYaJbHBIX OIIEpAllMi: MCIOJIB30BAHUE OCHOBHBIX
UHTEJJIEKTYaJIbHBIX oOlepanuil: GopMyJIMpOBaHUE THUIOTE3, AHAJIU3 U CUHTES3,
CpaBHEHHUE, 0000IIeHNEe, CUCTEMAaTU3allls, BbISABICHNE IPUYNHHO-CIIEICTBEHHBIX
CBS3€H, IIOMCK aHaAJIOI0B;
3. yMEHHME Te€HEepUpoBaThb HAEU M OINpPEACNATh CPEACTBA, HEOOXOIUMBIE ISl MX
peanu3anuu;
4. ymeHue ompeAensaTh LEId W 3a7auyd JeATeIbHOCTH, BbIOMpaTh CpelcTBa
pean3anuy HejId U IPUMEHATh UX Ha IIPAKTUKE;
5. WCMOJB30BAHHUE  PA3JIMYHBIX  HUCTOYHUKOB  JUIsl  TOJyYEHHS] XMMHYECKOU
uH(popManuu.
IIpeameTHbIMHM  pe3yJIbTATAMHU OCBOCHHUS  BBIIIYCKHUKAMH  OCHOBHOM  IIKOJIBI
IIPOIPaMMBI I10 XUMUH SIBJISIOTCS:
1. B no3HaBatensHOM cdepe:
- /1aBaTh OINpPEAETCHUS M3YUYEHHBIX MOHATUMN: BEIIECTBO (XMMHUYECKHUI AJIEMEHT, aTOM,
VOH, MOJIEKYJla, KPUCTAJIINYECKas pEeIIeTKa, BEIIECTBO, IPOCTHIE U CII0XKHBIE BELIECTBA,
XUMHueckas (opmya, OTHOCUTENbHAsE aTOMHAsi Macca, OTHOCUTEIbHAs MOJIEKYJIsIpHast
Macca, BaJICHTHOCTb, OKCHJIbl, KUCJIOThI, OCHOBAHUS, COJIH, aM()OTEpHOCTb, HHAUKATOD,
NEPUOANYECKUN 3aKOH, MEepUOMYecKasl cucTeMa, Mepuoaudeckas Taldiuia, U30TOIBL,
XUMHUYECKasd CBS3b, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIEHUS, 3JIEKTPOJINT);
XUMHUYECKasd peakius (XMMHUYECKOE YpPAaBHEHHE, TEHETUYECKAasl CBS3b, OKHCIICHHE,
BOCCTaHOBJICHHE, AJIEKTPOJIUTUYECKAS TUCCOLUAIMS, CKOPOCTh XUMUYECKOHN peaKInm);
- popmynupoBaTh nepuoauyeckuii 3akoH JI.M.MeHnaeneeBa u packpbIiBaTh €ro CMBICI;
- ONMCHIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSITEIBHO MPOBEICHHBIE DKCIEPHUMEHTHI,
UCIIOJIb3YSl ISl ’TOTO €CTECTBEHHBIN (PYCCKUM, pOJAHOMN) SI3bIK U A3BIK XUMHH;
- ONMCHIBATh U Pa3IM4aTh U3yYEHHBIC KJIACChl HEOPIraHUYECKUX COCIMHEHUU, POCTHIE
Y CIJIOXKHBIE BELIECTBA, XUMUUECKUE PEAKIUY;
- KJ1IacCU(UIIUPOBATh U3YUECHHbIE OOBEKTHI U SIBICHUS;
- HaOII0JaTh IEMOHCTPUPYEMbIE U CAMOCTOSITENIEHO TIPOBOAUMBIE OIBITHI, XUMHUUECKHE



peaKIuu, MPOTEKAIOINE B IPUPOJIE U B OBITY;

- JleNlaThb BBIBOJALI M YMO3AKJIIOYEHUS W3 HAOIIOJICHUM, W3YYEHHBIX XHUMHUYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB MO aHAJIOTHUU CO
CBOMCTBAMU U3yYECHHBIX;

- CTPYKTYpUPOBATh U3YYCHHBIA MaTEpPHAT U XUMHUYECKYI0 MH(POPMAIINIO, TIOJyYCHHYIO
U3 IPYTruxX HCTOYHHUKOB,

- MOJICIMPOBATh CTPOCHUE aTOMOB AJIEMEHTOB MEPBOTO - TPETHETO MEPUOJIOB, CTPOCHHUE
MPOCTEHIITNX MOJICKY!I.

2. B 11eHHOCTHO-OpHUEHTAIIMOHHOM cepe:

- aHAJIM3UPOBATh W OIICHUBATH MOCIEJICTBHUS IS OKPYXKAIOIIeH cpeapl OBITOBOM U
MIPOU3BOJICTBEHHOH JCATEILHOCTU YeJI0BEKa, CBA3aHHOM ¢ TIepepaboTKOM BEIIECTB;

- Pa3bsCHATH Ha mpuMepax (IMIPUBOIUTH MPUMEPHI, MOATBEPKIAIONINE) MATEPHATHHOE
€UHCTBO M B3aMMOCBSI3b KOMIIOHEHTOB JKMBOM W HEXXHBOW MPUPOIBI M YeJIOBEKa Kak
BOKHYIO 4aCTh ATOTO €UHCTBA;

- CTPOUTH CBOE IMOBEJCHUE B COOTBETCTBUU C MPUHLMINAMU OEPEKHOTO0 OTHOIICHUS K
MIPUPOJIE.

3. B tpynoBoii chepe:

- IUTAHUPOBATh U TPOBOJIUTH XUMUYECKHUI IKCTICPUMEHT;

- HUCIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C MX IMpEJHA3HAYEHUEM M CBONCTBaMH,
OMMCAaHHBIMU B HHCTPYKIHUAX 110 TPUMEHEHHUIO.

4. B cepe 6e30macHOCTH KUZHEACATEILHOCTH:

- OKa3blBaTh TMEPBYID TIOMOIIb TMPU OTPABJICHUSIX, OXKOTax U JAPYTHX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMU U J1a0OPATOPHBIM 00OPYI0BAHUEM.

TpeGoBaHus K YPOBHIO NOATOTOBKH YYAIMXCH



B pezynvmame uszyuenus xumuu y4eHuK 00axiHcen:

3HATb

4 XUMUUECKy1o CUMGBOJIUKY . 3HAKH XUMHUYCCKHUX 3JICMCHTOB, CI)OpMy.TH)I
XUMHUYICCKUX BCIICCTB U YPAaBHCHUA XUMHNYICCKHUX peaKuHﬁ;

v\ eaicHelimue Xumuueckue nOHAMUA: aTOM, MOJICKYJIa, XHUMHWYCCKaAsA CBA3b,
BCHICCTBO U €TO arpCraTHbIC COCTOAHMA, KJ'IaCCI/ICI)I/IKaI_[I/ISI BEIICCTB, XUMHUYCCKHUEC
PCaKIIU U UX KJIaCCI/I(i)I/IKaHI/ISI, QJICKTPOJIUTHYICCKAA TUCCOHALINA,

v’ 0CHO6HblE 3aKOHbI XUMUU: COXpaHCHHUA MACCBhI BCHICCTB, IOCTOAHCTBA COCTAaBa,
HCpI/IOI[I/ILIeCKI/Iﬁ 3aKO0H,

yMeThb

v

v

AN

Ha3bleamp: 3HAKM XUMHYECKUX DJIEMEHTOB, COCIMHEHMS HM3YYCHHBIX
KJIACCOB, TUIbl XUMUYECKUX PEAKITUH;

00vaAcHAmMb: (HU3NYECKUH CMBICT aTOMHOTO (MOPSIAKOBOTO) HOMeEpa
XUMHUUYECKOTO DJIEMEHTa, HOMEPOB TPYIIbl U MEPHOJIa, K KOTOPHIM OH
NPUHAIIEKUT B nepuoamdeckon  cucreme  J.M.  Menneneesa;
3aKOHOMEPHOCTH HU3MEHEHHUSI CBOICTB JJEMEHTOB B Mpeaeliax MallbIX
MEePUOJAOB U TJIABHBIX MOATPYNI; NPUUYMHBI MHOr0OOpa3usi BEUIECTB;
CYIIHOCTh PE€AKIIMi HOHHOTO OOMEHa;

Xapakmepu3oeamp: XUMUYECKHAE JIEMEHTHI (OT BOJOPOAA 0 KaJlbLMsl) Ha
OCHOBE HX IMOJOXKEHHs B mnepuoaunueckoun cucreme .M. MenneneeBa u
OCOOEHHOCTEH CTPOCHHS MX aTOMOB; CBS3b MEXKIY COCTaBOM, CTPOCHHEM U
CBOMCTBaMHU BEIECTB; OOIME CBONCTBA HEOPTaHMYECKUX U OPTraHUYECKUX
BEILIECTB;

onpeoenamsp: COCTaB BEIIECTB M0 UX (GopMysaM; MPUHAIIICKHOCTH BEIIECTB
K ONPEACICHHOMY KJIACCY COEAUHEHUI; BAJICHTHOCTh U CTENEHb OKUCIIECHUS
AJIEMEHTOB B COCIMHEHUSIX;

cocmaenamsy. POpPMyJIbl OKCHIOB, BOAOPOJHBIX COECAMHEHUN HEMETAIIOB,
TUAPOKCUIOB, COJEH; CXEeMbl CTPOCHHMS aTOMOB TIEPBBIX JBaJILIATH
AJIEMEHTOB MEPUOUYECKON CUCTEMBI; YPaBHEHHUSI XUMHUYECKUX PEAKIIUA;
odpawyampcac XUMUYECKON TTOCYJI0M U 1a00paTOPHBIM 000PYAOBaHUEM;
noayuames ORGIMHBLIM HymeM: KUCIOPO/, BOJOPO/, YTIIEKHUCIIbIHI ras.
ébluuCAAMb: MACCOBYIO JIONI0 XHUMHUYECKOrO JJIEeMEHTa 1o (dopmysie
COEIMHEHUS, MAacCOBYIO JOJII0 PAacCTBOPEHHOrO BELIECTBA B PaCTBOPE;
KOJIMYECTBO BEIIECTBA, 00bEM HIIM MACCY IO KOJIMYECTBY BEIIECTBA, 00BEMY
WJIM MacCe peareéHTOB WX MPOAYKTOB PEAKIINH;

HCMOJIb30BAaTh NPHOOPETeHHbIe 3HAHUSI W YMEHHsI B TMPAKTHYECKOI
NeATEJIHLHOCTH U TMOBCeTHEBHOI KU3HHU J1JIs1:
v/ 0€30MacHOro OOpAIlEHUs ¢ BEECTBAMU M MaTepHaIaMu;
v’ DKOJIOTUYECKH TPaMOTHOTO IIOBEICHUS B OKPYKAIOIIEH cpele, INKOIBHOM
71a00paTopuu U B OBITY.

YyeOHO-MeTOAMYECKOE M MaTepHAJIbHO-TEXHHYECKOe  odecrmevyeHus:
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