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IHosicHUTEABLHAA 3AIINCKA

1.Pabouas nporpamma no xumun 11 kiacca cocraBieHa Ha OCHOBE OCHOBHOM
00pa30BaTeNLHON MPOrpaMMBbl OCHOBHOTO 00111ero oOpa3oBanus u yueOHoro miana MbOY
COILII cena [yb6poBckoe.

N3yyenne XMMHUM HalpaBJICHO HA JOCTHKECHHME CIENYIOIUX IeJIei:

e (OCBOCHHUE 3HAHHUH O XMMUYECKOMN COCTABJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA,
BaXHEHUIITNX XUMHUYECKHX HOHHTI/IfI, 3aKOHaX U TCOPHUAX;

e OBJIA/ICHHE YMEHHSIMH IIPUMEHATD [IOJy4YCHHbIE 3HAHUA JUI1 0ObICHEHUS
p33H006pa3HBIX XUMHWYECKUX SBJICHUH 1 CBOMCTB BCIICCTB, OUCHKU POJIM XUMHUU B
Pa3BUTUH COBPEMECHHBIX TEXHOJIOTHI U IMOJIY4YCHHH HOBBIX MAaTCpHAJIOB;

e Ppa3BUTHe NI03HABATEJIbHBIX HHTEPECOB U MHTEIEKTYaJIbHBIX CIIOCOOHOCTEH B mpoliecce
CaMOCTOSATCIBHOT'O HpI/IO6pCTeHI/I$[ XUMHYECKNX 3HAHWH C UCITOJIL30BaHUEM Pa3InYHBIX
HUCTOYHHUKOB I/IH(l)OpMaIII/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIIMTaAHHUE y6e)KI[eHHOCTI/I B TTO3UTHBHOM POJIM XUMHUH B )KU3HU COBPEMCHHOTI'O
O6HIGCTBa, H@O6XOJII/IMOCTI/I XUMHWYECCKH I'PAMOTHOT'O OTHOIICHHA K CBOEMY 310POBBIO U K
OKpYKarollen cpene;

2.001mas xapaKTepuCTHKA y4eOHOro Kypca.

I/I3yquI/1e npeaMera MnmpeaycMarpuBacTt BCE BUABI IIKOJBHOTO XMMHNYECKOI'0 S3KCIIEPUMEHTA —
JIeMOHCTpaIuK, J1abopaTopHbIE ONBITHI W MpakTudeckwe pabotbl. OOydeHHe peanu3yercs uepes
dbopMupoBaHWEe y yYAUXCS OOIMICY4eOHBIX YMEHHM W HaBBIKOB, YHHBEPCAJILHBIX CIIOCOOOB
NEeSITeTPHOCTH W KITIOYEBBIX KOMITETEHIIMH 3a CU€T WCIHOJIB30BAHMS TEXHOJOTHH KOJIJIEKTHBHOTO
o0y4YeHHs, OIOPHBIX KOHCIIEKTOB, JUAAKTUYECKHX MAaTEepPHalioB, W TMPUMEHEHHUS TEXHOJIOTUU
rpauuecKoro npeacTaBieHus HHGopMaIK TP CTPYKTYPHUPOBAHNUHN 3HAHUH.

B nenom kypc mo3Bosier pa3BUTh MPEACTABICHUS YUAIIUXCS O TTO3HABAEMOCTH MHpPA, ANHCTBE
JKUBOH ¥ HEXKWBOH NPHUPOABI, CHOPMUPOBATH 3HAHUS O BAXKHEHIIMX acleKTax COBPEMEHHOM
€CTeCTBEHHOHAYYHOW KAapTWHBI MHpPA, YMEHHUS, BOCTpPEOOBAaHHbIE B IIOBCEAHEBHOW JKM3HA U
MTO3BOJISTIONINE OPHUEHTHPOBATHCSI B OKPYXKAIOIIEM MHpPE, BOCHHUTATH YEIOBEKa, OCO3HAIOMIETO ce0s
YaCThIO MPUPOJIBI.

B mporecce o0ydennst ydamiuecsi YCBOST KITIOUEBbIe XUMHYECKHE KOMITETEHIINH M TTOHATH POIb
XUMHH Cpelyl IPYTUX HAyK O MPHUPOJIE, 3HAUEHHUE €€ /IS YeIOBEYEeCTBa.

3.MecTto npeameta B yueoHom miiane MBOY COIII cena [{yopoBckoe.
Jlis u3ydeHus yqaeOHoro rnpeamera XuMuu B 11 kiracce OCHOBHOTO 0011ero o0pazoBaHUs
yueOnslii an MBOY COL cena [lyopoBckoe oTBoAUT 68 yacoB U3 pacyera 2 ydeOHBIX yaca
B HEJIEINIO.

4.TpeGoBaHNsi K yPOBHIO NOATOTOBKH

B pesynbrate nzyuenus xumuu B 11 kiacce oOydaromuiicst 10JKeH 3HaTh (IOHUMATB):

- 8adicHelwue Xumuyeckue noHAmus. BelleCTBO, XUMUYECKUM AIIEMEHT, aTOM, MOJIEKYIa,
OTHOCUTCIIbBHBIC aTOMHAA W MOJICKYJIAAPpHAsA MACChl, MOH, aJUIOTPOIIUsS, HU30TOIIbI, XUMHUUCCKAA
CBA3b, DJICKTPOOTPUHATCIIBHOCTL, BAJICHTHOCTL, CTCIICHB OKHUCJICHHSA, MOJIb, MOJIApHAA Macca,
MOJ'I?IpHHﬁ 06’beM, BCHICCTBA MOJICKYIIAPHOTO W HCEMOJICKYIAPHOTO CTPOCHUA, PACTBOPBHI,
QJICKTPOJIAT u HEJJICKTPOJIUT, OJICKTPOJIUTUYICCKAA Aucconuanus, OKHCIIUTCIIb u
BOCCTAHOBHUTCIIb, OKHMCIICHHMC H BOCCTAaHOBJICHUC, TEIIOBOM B(I)(I)CKT pCaKknun, CKOPOCTbH
XUMHYECKOM pcaKknuuu, KaTallus, XUMHNYECCKOC paBHOBECHC, yI‘JICpOI[HBIfI CKCJICT,
(byHKIMOHATBHAS IPYIINA, U30MEPUsi, TOMOJIOTHUS;

- OCHOBHblEe 3AdKOHbl Xumuu: COXPAHCHUSA MACChl BCHICCTB, INOCTOAHCTBA COCTaBa,
HepI/IO,[[I/I‘-ICCKI/Iﬁ 3aKO0H,

- OCHO6Hble meopuu Xumuu: XUMHYECKOM CBA3H, 3HeKTp0HHTquCKOﬁ Jucconuanuu,
CTPOEHUS OPraHUYECKUX COCTUHEHU;



- gavicHeluue sewecmea U Mamepuaivl: OCHOBHbBIE METAJUIbI U CILJIaBbl; CEPHAsI, COJISHAs,
a30THAsE U YKCYCHasi KHCJIOTBI, IIEJIOYH, aMMUAK, MUHEpaJIbHbIC yI0OpEHHUs, METaH, 3TUJICH,
aleTWiIeH, OEH30J, ATAaHOJI, JKUPbI, MbUIA, TIIOK03a, Caxaposa, Kpaxmai, KIeTdaTKa, OENKH,
HCKYCCTBEHHBIC U CHHTETUUECKHE BOJIOKHA, KAYy4yKH, TJIaCTMACCHI;

JlesamenbHocmHuo-KOMMYHUKAMUBHASL COCMABAAIOWAs 00PA308AHHOCIUL:

ymemb:

- Ha3vléamb W3YUYEHHbIE BEIECTBA MO "TPUBUAIBHOM" WIM MEXKIYHAPOJIHOMN
HOMEHKJIATYpE;

- onpedensimb. BAJICHTHOCTb M CTENEHb OKUCICHHUS XHUMHUYECKHUX DJIEMEHTOB, THII
XUMHUYECKON CBSI3M B COCAMHEHHSX, 3aps]l MOHA, XapakKTep Cpeabl B BOJHBIX PAcTBOpPAX
HEOPraHMYECKNX COCJAMHEHHUH, OKUCIHUTENIb U BOCCTAHOBUTENb, MPUHAMJICKHOCTh BEIIECTB K
Pa3IUYHBIM KJIacCaM OPTraHUYECKUX COCIMHECHMUIA,

- Xapakmepu3oeamay: dIEMEHTbl MAJIbIX MEPUOJOB IO UX IOJIOKEHUIO B MEPHOUUECKON
cucteme JI.1. MenneneeBa; oOmue XMMHUYECKHE CBOMCTBA METAJNIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKHX M OPraHUYECKUX COCAMHEHUH; CTPOCHHE W XHMHUYECKHE CBOMCTBa
M3YYEHHBIX OPTaHUYECKUX COCTUHEHNH;

- 00vsACHAMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; MPHUPOAY
XUMUYECKOW CBsI3M  (MOHHOW, KOBAJCHTHOM, METAJUNIMYECKOW), 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEaKIIUU U TIOJIOKEHUS XUMUIECKOTO PABHOBECHS OT PA3IMUHBIX (PAKTOPOB:

- BbLINOIHAMbL  XUMHUYECKHW  OKCIIEPUMEHT 10  PACNO3HABAHWIO  BaKHEUIITUX
HEOPraHMYECKNX U OPTaHUYECKHUX BEIIECTB;

- Npo80OUMb CAMOCTOSATEIBHBIN MOUCK XUMHUYECKOW HWH(GOPMAIMH C HMCIOIb30BaHHEM
Pa3IMYHBIX HCTOYHUKOB (HAYUYHO-TIOMYJISPHBIX U3JaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNHTepHeTa); HCMOJIB30BaTh KOMIBIOTEPHBIE TEXHOJOTHH i1 00pabOTKM W Tepeaadu
XUMHYECKON MHGOpMAIH U €€ IPEICTABICHUS B Pa3INYHBIX popMax;

5.Conep:kanme nmporpaMmmbl yuyeOHOro kypca xumuu s 11 kiaacca.

Tema 1. BaxkHeiimne xXuMuueckne MOHSATHS M 3aK0OHBI (3 yaca)

Atom. Xumudeckuit a5meMeHT. M3otomnsl. [IpocThie U CIIOKHBIC BEIIECTRA.

3aKkOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXpaHEHHWS W TIPEBpalleHHs] DJHEPTUU TIpHU
XUMHYECKIX PEeaKIUsiX, 3aKOH IMOCTOSHCTBA COCTaBa. BelecTBa MONEKYISIPHOTO M HEMOJEKYISIPHOTO
CTPOCHUSI.

Tema 2. Ilepuonnyeckuii 3akon u IICXI JI.U. MeHaeneeBa Ha OCHOBE YYEHHS O CTPOECHUH
aroma (4 yaca)

Artomubie opOutamu, S-, p-, d-, f-amekrponsl. OCOOCHHOCTH pa3MENICHUS 3JEKTPOHOB IO
opOWTaIsiM B aToOMaxX MallbIX W OONBIINX IEPHOJOB. DHEPreTUYEeCKHe YPOBHH, MOAYypoBHU. CBS3b
MEPUOANYECKOT0 3aKOHA W TEPUOAMYECKON CHCTEMBl XHMHUYECKHX JJIEMEHTOB C TEOpPHEH CTpOEHUs
atomoB. KopoTkui#i W JANWHHBIA BapHaHTHl TaONWIBI XWMHYECKHX OdyeMeHToB. llomokeHne B
MIEPUONYECKON CUCTEME XMMHUYECKIX JIEMEHTOB BOIOPO/Ia, JTAHTAaHOU 0B, AaKTHHOWIOB U UCKYyCCTBEHHO
TTONTyYEHHBIX 3JIEMEHTOB.

BaneHTHOCTD W BaJeHTHBIE BO3MOXXHOCTH aTOMOB. lleprogndeckoe n3MeHeHHe BaJIEHTHOCTH U
pa3MepoB aTOMOB.

Pacuernbie 3amaum. Berancnenme macchl, 00beMa WM KOJWYECTBA BEIIECTBA IO W3BECTHOU
Macce, 00beMy HIIM KOJHMYECTBY BEMIECTBA OJHOTO W3 BCTYMUBIIMX B PEAKIMIO WM TOJYYHBIINXCS B
pe3ynbTaTe peakiny BEIIeCTB.

Tema 3. CTpoenne BemectBa (8 4acoB)

XuMudeckass CBsi3b. BUABI M MexXaHU3MbI 00pa30BaHUS XUMHUYECKOW CBsi3u. VOHHas CBs3b.
Katvonet wu anumonsl. KoBaneHTHas HemonspHass CBs3b. KoBaJieHTHas TONsSpHAass  CBS3b.
OnekTpooTpuaTeNbHocTh. CTemeHb OKuciaeHus. Meramindeckas CBs3b. BopoponHas — CBsI3b.
[IpocTpaHcTBEHHOE CTPOCHHUE MOJIEKYJI HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB.

Tumnbl KPUCTAJUIMYECKUX PEUISTOK W CBOMCTBAa BemeCTB. [IpWYMHBEI MHOrooOpaswsi BEIIECTB:
H30MEepHsl, TOMOJIOT U, aJUIOTPOIUS, U30TOMUSL.

HucnepcHbie cucrembl. MictuHHBIE pacTBOpbl. CrIoCOOBI BRIPAXKECHUS KOHIICHTPAIMU PACTBOPOB:




MaccoBasl JIOJsl pacTBOPEHHOIO BEIECTBA, MOJsSpHas KoHUeHTpauusa. KoslonnHelie pacTBOphl. 30IH,
renu.

[paktuyeckas pabora. [IpuroroBinenre pacTBopa ¢ 3aJaHHONH MOJNAPHON KOHIIEHTpAIHCH.

Pacuernple 3agaun. Beruncnenue macchl (KonpdecTBa BelecTBa, 00beMa) MPOAYKTa PEaKlUH,
€CIIU AJIS ero MOyYEHHs JaH PacTBOP C ONPEAETICHHON MacCOBON JJOIEeH HCXOAHOIO BEIECTBA.

Tema 4. Xumuueckue peakuuu (13 yacon)

Knaccupukanms XuMiUUeckux peaknuii B HOOPraHUUECcKOH 1 OpraHNuecKOl XUMHUH.

CKOpoCTh peakiuy, ee 3aBUCHMOCTh OT Pa3IUYHBIX (aKTOpOB. 3aKOH AEHCTBYIOIIMX Macc.
Ouneprusi aktuBanuu. Kartamus u karammzatopbl. OOpaTHMOCTh peaknuii. XUMHYECKOe DPaBHOBECHE.
CwMmerenre paBHoOBecus mofl aeiictBueM pa3nuuHbix (axropos. [Ipunnun Jle Ilarense. [Iponssoacteo
CEPHOM KHCIIOThI KOHTAKTHBIM CIIOCOOOM.

OnekTponutuieckas aucconuanus. CUbHBIE U ClIadble 3JEKTPONUTHL. KHCIOTHO-OCHOBHBIC
B3aMMOZIEHCTBUS B pacTBopax. Cpena BOAHBIX pacTBOPOB: KHcCias, HEWTpaibHas, IenodHas. MoHHoe
npousBeieHue Boabl. Bomopoanslii mokaszarens (PH) pactBopa.

I'maponns opraHuyecKux ¥ HEOPraHUYECKUX COCUHEHUI.

JlaGopaTtopHble omnbiThl. [IpoBefeHUE peakiMii HOHHOrO OOMEHa ISl XapaKTePUCTUKUA CBOWCTB
3JIEKTPOJIUTOB.

[pakTuyeckas pabora. BiusHue pa3auuHbix (aKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUU.

Pacuernble 3amaun. Brrarcnenne macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOJAYKTa PEaKIIHH,
€CITM M3BECTHA Macca MCXOJHOI0 BEIIECTBA, COAEPIKAIIETO ONMPEeNIEHHYIO JOITI0 IPUMECEH.

Tema 5. Metaniasbl (13 yacoB)

[TonoxeHnne METaIOB B MEPUOAMYECKON CHCTEME XHMHUYECKHX 2JIeMEHTOB. OOIIme CBOWCTBA
METAJUIOB. DJIEKTPOXUMHYECKUN s HanpsoKeHuH MeraymuioB. OOmme crmocoObl MOTYYeHHs METalIoB.
DNEKTPOIIN3 pacTBOPOB U pactuiaBoB. [lorsTHE 0 KOppo3u# MeTaioB. CrocoOBI 3aIUTHI OT KOPPO3UU.

O030p METALIOB TJIABHBIX MOATPYII (A-TPYII) TEPHOANMYECKOH CHCTEMBI XUMHUYECKUX
JJIEMEHTOB.

O0630p MmeTtawioB TiaBHBEIX mnoarpymmn (b-rpymmm) nepuomudeckol CHCTEMBI XUMHUYECKHUX
3IeMEHTOB (Melb, ITUHK, TUTaH, XPOM, KeJe30, HUKEIb, TUIATHHA).

CrimaBeI METaJIOB.

Oxcupl ¥ THAPOKCH]TBI METAIIIOB.

JlaGopaTopHbie ONBITEL. B3ammoseiicTBre ITMHKA M JKelie3a C pacTBOPaMHU KHCIOT W IIEeTIOYEH.
3HaKOMCTBO ¢ 00pa3IaMy METAIJIOB U X pyAaMH (paboTa ¢ KOJIIEKIIHSAMH).

PacuerHpie 3amaun. Pacyerbl MO XMMHUYECKUM YpPaBHEHUSIM, CBSI3aHHBIE C MAacCOBOM Jonel
BBIXO/Ia MTPOAYKTA PEAKIINU OT TEOPETUIECKA BO3ZMOXKHOTO.

Tema 6. HemeTtayinbl (8 yacoB)

O630p cBoiicTB HeMeTauIoB. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOWCTBA  THITUYHBIX
HemerauioB. OKCHIBl HEMETAIDIOB WM KHUCIOPOAOCOIEpIKAINe KHCIOTHL. BOomopomHble COSIMHEHUS
HEMETaJUIOB.

JlabopaTopHble OMNBITBL. 3HAKOMCTBO C o0Opa3llaMd HEMETAJUIOB W WX [PUPOIHBIMH
coequHEeHUsMH (paboTa ¢ KoJeKIusaMu). PacriosHaBanne XI0pua0B, cynb(haToB, KapOOHATOB.

Tema 7. I'eHeTH4eCcKasl CBSA3b HEOPIAaHMYECKUX M OPraHNYeCKUX BelleCTB.

IpakTukym. Permrenne sKkcreprMEHTANbHBIX 3a7ad 110 HEOPTaHWYECKOH XWMHH, pelieHHe
JKCIIEPUMEHTAIBHBIX 3a/lad TI0 OpPraHWYEeCKOW XHMHH; pEIIeHHe MPAaKTHUYECKUX pPACUYETHBIX 3aJad;
MoNTy4eHre, COOMpaHre U paclio3HaBaHUE Ta30B.

6.Y4eOHO-TeMaTHYeCKOe IVIAHUPOBAHME.

Tema pazagena KonmunuectBo
4acoB
1 | Baxueiimme XuMHYECKUE TTOHITUS W 3aKOHBI 4
2 | [lepuomnueckmii 3akoH u [ICXD /.M. MenneneeBa Ha 4
OCHOBE YUYEHHMS O CTPOCHHUHU aToMa
3 | CtpoeHue BemecTa 8
4 | XuMHuUecKue peakiuu 13




5 | Meramibl 14
6 | Hemeramibl 8
7 | I'enernyeckas cBsi3b HEOPraHUYECKUX U OPTaHUYECKUX 10
BELIECTB
8 | [IpakTukym 7
Bceero 68
7.JIuteparypa

YMK: Pymutuc I'.E., ®enpaman @.I'., Xumusa. OcHoBbel oOmieii xumum. 11 kmacc. — M.:
[Ipocsemenue, 2011
I'apa H.H. Xumus. [Iporpammsl o61meo0pa3oBatenbHbIX yupexaenuit. — M.: I[Ipocsemenue, 2010
Bpetirep JI.M., baxxenoBa A.E., Xumus 8-11 xaccel. Pa3BepHyToe TeMaTnuecKoe TUIaHUPOBAHUE
no yuebnukam Pymsutuca I'.E., ®enpamana @.I'., Boarorpaa, Yuutens, 2009
Xomuenko U.I'. COopHUK 3a/1a4 ¥ YIPaKHEHUH 110 XUMHU.



