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IMosicHuTeIBbHASA 3aNIHCKA
1) Lean n3ydyenunsi y1edOHOro mpegMera

H3y‘IGHI/Ie XHMHUU B CTapIHCfI HIKOJI€ Ha 0a30BOM YPOBHEC HAITPABJICHO HA JOCTUKCHUU CIICAYIOIINX meJyei:.

® YCBOCHHE 3HAHUI O XUMHMYECKOM COCTABIISAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPa,
BaXXHEHIIINX XMMHUYECKUX IMOHATHUAX, 3aKOHAX U TCOPUAX;

e OBJIa/leHHE YMEHHUSIMHU TTPUMEHSTH IMOMYy4YCHHbIC 3HAHUS 151 OOBSICHEHUST pa3HOOOPa3HBIX
XUMHYCCKUX SIBIICHUM U CBOMCTB BCUICCTB, OLICHKH POJIX XUMHHU B Pa3BUTHU COBPEMECHHBIX TEXHOIOTUH U
MMOTY4YCHHUHN HOBBIX MAaTCPHUAJIOB;

® pa3BUTHe MT03HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B Mporiecce
CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/IH XUMHYECKUX 3HAHUHN C NCIOJIb30BAHUEM Ppa3iInYHbIX UCTOYHUKOB
WH(POPMAIMH, B TOM YUCIIE KOMIIBIOTEPHBIX;

® BOCIUTaHUEe YOSKICHHOCTH B TIO3UTHBHOM POJTM XUMHH B )KU3HH COBPEMEHHOTO 00IIeCTBa,
HEO0OXOIMMOCTH XMMUYECKH I'PAaMOTHOTO OTHOLIEHHSI K CBOEMY 37I0POBBIO M OKPYKAIOILEH Cpere;

e IpUMeHeHHe MOJTYYeHHBIX 3HAHUMH /17151 0€3011aCHOr0 MCIOIBb30BaHUS BEIIECTB U MaTepHajoB
B GI)ITy, CCIILCKOM XO3SICTBE U Ha IMPOU3BOACTBEC, PCIICHUA MPAKTUYCCKUX 3a/1a4 B HOBCCHHGBHOﬁ KH3HU,
NPEAYIPEKICHNS ABICHUH, HAHOCAIIMX BPEJ 30POBBIO YETIOBEKA U OKPYXKAIOIIEH CPEIE.

2) O0uas xapakTepuCTHKA y4eOHOro npeaMera
KpaTkasi xapakTepucTHKA

Hngpopmayuonno-memoouueckan ghlyHKkuus mo3BOISIET BCEM yIaCTHHKaM 00pa30BaTeIbHOTO MpoIiecca
MONYyYUTH MPEICTABICHUE O IENAX, COAEPIKaHIU, OOIIel cTpaTernu o0ydeHus, BOCIIUTAHUS U Pa3BUTHS
YYaIIXCs CPENCTBAMH TaHHOTO Y4eOHOr0 IpeaMeTa.

Opzanu3zayuoHHo-naanupyrowiasa yHKyua IpenycMaTpiuBaeT BbIIeIEHUE 3TAallOB 00yUeHMS,
CTPYKTYpHpOBaHHE YIeOHOTO MaTepuaa, OIpeAesIeHHEe ero KOMNIeCTBEHHBIX 1 KaYeCTBEHHBIX XapaKTEePUCTHK
Ha Ka)KJIOM U3 ATAIOB B TOM YHCIIE JUISI COMEPKATETHHOTO HAIOMHEHHS TIPOMEKYTOYHOM aTTEeCTANH yYaIIuXCs

JanHas pabovas mporpaMma Mo XMMHUH COCTaBJIeHa Ha OCHOBe [IpUMepHOi mporpaMMbl OCHOBHOTO OOIIEr0
oOpa3oBaHUs IO XMMHH, a Tak ke [Iporpammer kypca xumun st 8-11 kimaccoB o0meoOpa3oBaTeNbHBIX
yapexaeanit. ABtop O.C. I'abpuensa. (I'abpuensa O.C.. [Iporpammer kypca amns 8-11 kimaccos
0011e00pa3oBaTeNbHBIX YUpEeXKASHUH. S-e u3nanue.,.- M.: Jlpoda, , 2013. -78, [2]c.) , ¢ y4€TOM MIPHUOPUTETHBIX
uaer u akTyanbHbIX TpeboBanuit @I'OC HOBOTO TOKOIEHHUS.

O0mmii 00bém yacos no xumuu 230

Ilpozpamma paccuumana na 68 uacoe ¢ X\ knacce, uz pacuema — 2 yueOHvix uaca é Heodenro, U3 HUX: O

npoeedenus KORMpPOAbHBIX - 4 yaca, npakmuueckux pabom —2 uacog, 1a60pamopHvIX onvimoe - 18.
Cmpykmypa 0oKymenma

Pabouas nporpamma BKIIOHYAET TPH pasziena: MOSCHUTEIbHYIO 3alIUCKY; OCHOBHOE COIEPKaHUE C IPUMEPHBIM
pacnpezneneHue yaeOHbIX 4acoB MO pasieiaM Kypca U BO3MOXKHYIO [TOCIIEI0BaTeIbHOCTh U3yUEHUU TEM U
paszenos; TpeOOBaHUS K YPOBHIO OATOTOBKH BBIITYCKHHKOB OCHOBHOH ILKOJBI 110 XUMHUH. B Paboueit
MporpaMMe MpeacTaBIeH0 MUHUMAIBHOE 110 00beMY, HO (PYHKLIMOHAIBHO IOTHOE COZlEpKaHUE.

3) Mecrto npenMera B 6a3MCHOM Y4eOHOM IJIaHe

bBas3oeuwii yposensy ctangapra yueOHOro IpeaMeTa OpUeHTUPOBaH Ha opMHUpoBaHHUE OOIIEH KyIbTYPHI U B
Oonbluell cTeneHn CBI3aH C MUPOBO33PEHYECKIMH, BOCIIUTATEIHBIMHU U PAa3BUBAIOIIMMHU 3a]ja4aMi 00LIero
00pa3oBaHus, 3aJa4aMy COLIMATN3ALIMY.




OCHOBHBIMH TIPOOJIEMaMU XMMUH SIBIISIOTCSL H3yYSHUE COCTaBa M CTPOSHUSI M BELIECTB, 3aBUCHMOCTH MX
CBOICTB OT CTPOCHUS, KOHCTPYHPOBAaHUE BELICCTB C 33JJaHHBIMU CBOWCTBAMH, HCCIIEIOBAHNE 3aKOHOMEPHOCTEH
XMMHUUYECKUX MPEBPAILCHUI U ITyTel YIPaBICHUS MU B IIENSX MOITYYCHUsI BEIIECTB, MATEPUAIIOB, SHEPTHH BECh
MarepHuaj CTPYKTYPHUPOBaH Mo IecTd Oiokam: MeTo/bl O3HaHKsI BEIIECTB U XUMUYCCKHX SIBJICHUIA.
DKcIiepUMEHTaIbHbIC OCHOBBI XMMUH; BemectBo; Xumuueckas peakuusi; DJIeMeHTapHbIC OCHOBBI
HeOpI‘aHH‘IeCKOfI XHUMHWH, HCpBOHa‘-IaJ'II)HI)IC MMpEeaACTaBICHUA 06 OPraHnvYCCKUX BCHICCTBAX; XHUMHS U KU3HbD.
Pabouast mporpamMma KOHKpETH3UPYET COAEpKaHUE CTaHAAPTa, JaeT IIPUMEPHOE PaCcIpeieleHIe YaeOHbIX
YacoB I10 pa3jenaM Kypca U peKOMEHIyeMYIO MOCIIeJ0BATeIbHOCTh U3yYEHUS TEM M PA3/IeiIoB.

B paboueii mporpamMMe HaITH OTPasKeHUE LIENH U 33/1a4M U3YUCHUSI XUMHUH Ha CTYIICHU TOJHOTO 00IIero
o0pazoBaHusl, U3JIOKEHHBIE B TIOSICHUTENbHOM 3anucke [IpuMepHOit mporpamMmel o xuMuu. B Heli Tak xe
3aJI0KEHBI BOBMOKHOCTH TIPETyCMOTPEHHOTO CTaHAapTOM (popMHUpOBaHUs y 0Oydaronmuxcs o0IeyaeOHbIX
YMEHHI U HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACATENLHOCTH U KIFOYEBBIX KOMITETCHITHIA.

[TpuHIMIBE 0TOOPa OCHOBHOTO U JIOTIONHUTEIBHOTO COJIEPIKaHuUs CBA3aHbI C TPEEMCTBEHHOCTBIO 11eI1 el
00pa3zoBaHus Ha Pa3NIMYHBIX CTYMEHSIX U YPOBHAX O00y4YEHUs, IOTHKOW BHYTPH MPEIMETHBIX CBS3EH, a TaK jKe
BO3PACTHBIMH OCOOCHHOCTSAMH YHaITHXCS.

Becb Teopernueckuii MaTepran Kypca XMMHUH TSI OCHOBHOI IIKOJNBI pacCMAaTPUBAETCS Ha TIEPBOM TOLY
O0yUYeHHS, 4TO TIO3BOJISIET yYaIIUMCsl OoJiee 0CO3HAHHO M ITYOOKO M3YyYHTh (DaKTHUECKHI MaTepUal - XHUMHIO
3JIEMEHTOB M MX coenrnHeHni. Hapsimy ¢ 3TUM Takoe oCTpoeHre MPOorpaMMBl 1aeT BO3MOXXHOCTD Pa3BUBaTh
MOTy4YEeHHbIE TEPBOHAYATILHO TEOPETHIECKUE CBEICHHS Ha O0raToM (haKTHYECKOM MaTepralie XUMHN
3JIEMEHTOB. B pe3yisrare BEIMTPHIBAIOT 00€ COCTABISIONINE Kypca: U Teopus, U (aKThI.

[IporpaMma rocTpoeHa ¢ y4eToM peanu3alii MeKIPEIMETHbIX ca3eill. B yueOHOM mpolecce mpeanaraercs
peanu3ainys CUCTEMHO-IESITENbHOr0, KOMIIETEHTHOCTHOTO, INYHOCTHO-OPHEHTUPOBAHHOTO ITOJIXO/I0B.
[IpuopureTHBIME (opMaMHu yIeOHOH PaOOTHI SBISIOTCS :

. TPaJAULIMOHHBIA YPOK;

. pabora HaJ MPOEKTaMU;
dopMaMHy TEKYILEro ¥ UTOTOBOTO KOHTPOJIS SIBIIAIOTCS
TecTsl, KOHTPONIBHBIE PA0OTHL. 3alUTa IPOEKTOB U MIPE3EHTALNN, KOHTPOJIbHBIE CPE3BI.
OcHoBHOE coneprkaHue Kypca xumun 11 Kimacca cOCTaBIISIOT CBENEHHUS O XMMUYIECKOM JIEMEHTE U (hopMax ero
CYILIECTBOBAHM - aTOMax, H30TOMAX, HOHAX, IPOCTHIX BEIIECTBAX M BAXKHEHIINX COCNMHEHUIX IEMEHTa
(oxcupax u Ipyrux OMHApHBIX COEAMHEHUSX, KUCIOTaX, OCHOBAHMUIX U CONAX), O CTPOCHUM BEIECTBA
(TUIIONOTUHM XUMHUYECKHX CBA3E€H M BUJAX KPUCTAJUINYECKUX PELIETOK), HEKOTOPHIX 3aKOHOMEPHOCTAX
MIPOTEKaHMs peakuuii 1 ux Kiaccuduxanuu. IlpumepHas nporpaMma BbIIOIHSAET 1BE OCHOBHBIE (DYHKIIMH.

Ilpomesrccymounas ammecmayusn npogoOUmMCca CO2NACHO Ycemagy u (unu) 10Kan1bHOMY AKmy
00pazoeamenbHO20 yupercoenus 6 popme mecma Uiy 6 6uoe 0ObIYHOI KOHMPOILHOU Padombl

Pacnpenenenne 4acoB 1o TeMaM COCTaBJIEHO IO ABTOPCKOM MTPOrpaMMe C UCIIONIb30BAHUEM PE3EPBHOIO
BpeMeHU. POopMyITHpPOBKA Ha3BaHUH pas3lelioB U TEM — COOTBETCTBYET aBTOPCKOM MporpaMme.

Tema ypoka coBnamaer ¢ Ha3BaHHEM naparpada yueOHNKa, Bce neMoHcTpannu, 1abopaTopHbIE ONBITH U
IpaKTu4ecKue padoTsl B3ATh U3 IIpuMepHOl porpaMmsl.

4) Pe3ysibTarhl 0CBOEHUS Kypca.

B pesyabrare u3ydeHHsi XMMHHM HA 6A30BOM YPOBHE YUEHHK T0JKEH

3HaTh/ IOHMMATD:

- Ba)KHelilne XaMHYeCKHe MOHSITHSI: BEIECTBO, XUMUYECKHIA JIEMEHT, aTOM, MOJIEKY/Ia, OTHOCHTEIbHBIE
aTOMHAs ¥ MOJICKYJISIPHAsI MACChI, HOH, aJUTOTPOITHSI, H30TOITbI, XHMUYECKasl CBSI3b, 3JIEKTPOOTPUIIATETBHOCTD,
CTEleHb OKKMCIIEHHS], BAJIEHTHOCTD, MOJIb, MOJISIPHASL MAcCa, MOJISIPHBINA 00bEM, BEIIECTBA MOJIEKYIISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHSI, PACTBOPBI, JJIEKTPOJIHT, HEATEKTPOIIUT, JIIEKTPOIMTHYECKAs! IUCCOUALINS,



OKHCITUTEIh U BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBIICHHE, TEIIOBON 3 (EKT PeakIuu, CKOPOCTh
XUMUYECKON PEaKlny, KaTalu3, XUMUUIECKOE PABHOBECHCE;

- OCHOBHbIE TEOPUU XUMHUM: TEOPUs CTPOCHUS opraHnueckux Bemects A.M. BytnepoBa, XumMuueckoil cBs3u,
ANEKTPOIUTHYECKON TUCCOIUAIIUY; - OCHOBHBIE 3aKOHBI XMMHMHU: COXPaHEHUSI MACChI BEIIECTB, MOCTOSHCTBA
COCTaBa, MEPUOTUICCKUM 3aKOH,;

- BayKHelllIue BelllecTBA M MATEPUAJIbI: OCHOBHBIC METAJIJIBI U CIUIABBI, CEpHAsI, CONAHAS, a30THAA U YKCYCHAs
KHCJIOTBI; IETI0YH, aMMHaK,MUHEPaJIbHBIE YIOOPEHUS;

YMeEThb:

- Ha3bIBATh U3YYCHHBIC BEIICCTBA 10 «TPUBUATIHHOMNY WM MEXIYHAPOIHON HOMEHKIIATYPE;

- ONpeaAeJasATb BAJICHTHOCTb U CTCIICHDb OKUCIICHUA XUMHUYCCKUX 3JIEMCHTOB, THII XUMHUYECKOH CBSI3H B
COCAMHCHUAX, 3apsa]l HOHA, XapaKTEp CPEAbl B BOAHBIX PACTBOPAaX HECOPTaHNYCCKHUX COCI[I/IHCHI/II\/'I, OKHCIIUTCIIb U
BOCCTAHOBUTEID |
XapaKTepPU30BaTh: YJIEMEHTHI MaJIBIX TIEPHUOJIOB TI0 UX MOJIOKCHHUIO B TICPUOINIECKON CUCTEME
J.1.MenneneeBa, o0IIye XMuMUYECKIE CBONCTBA METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPIaHMUECKUX
COCIMHCHUIA;

- 00BSCHATH 3aBUCHUMOCTb CBOHCTB BEIIECTB OT UX COCTAaBa M CTPOCHHUS,IIPUPOTY XUMHUIECKOM CBSI3H,
3aBUCUMOCTb CKOPOCTHU XHUMHUYECKON PEAKIUHU U TOJIOKCHUA XUMHUYCCKOI'O paBHOBECHA OT PA3JIMYHBIX
(dakTopoB;

- BBIIOJIHATH XUMUYECKH I IKCIIEPUMEHT TI0 PAaCIIO3HABAHUIO BAKHEHIIIIX OPraHUIECKUX W HEOPTaHUICCKHUX
BEIIECTB;

- IpOBOJIUTH CaMOCTOSITENEHBIN MOMCK XUMHUYECKOM I/IH(i)OpMaHI/H/I C UCIIOJIB30BAHUEM pPa3JINYHbIX UCTOYHUKOB
(HayYHO-TIOMYNAPHBIX M3IaHNH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa); HCIONb30BaTh
KOMITBIOTEPHBIE TEXHOJIOTHH JIJIsi 00OpaOOTKH | Iepenadll XuMUIeckol HH(opMaIuy U ee peiCcTaBICHHS B
pa3IUYHBIX QopMax;

HCMOJb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHNSI B IPAKTUYECKOM eI TeIbHOCTH U MOBCeTHEBHOMI
JKM3HM:

e sl OOBACHEHMS XUMUYIECKHUX SBICHUHN, TPOUCXOSIINX B IIPUPOJIE, OBITY U Ha MPOU3BOICTBE;

® OIpeneNneHnss BOSMOKHOCTH MPOTEKAHMS XUMHUYECKUX MPEBPAICHUN B PA3INYHBIX YCIOBUSX U
OIICHKH X ITOCIJICICTBUM;

® DKOJIIOTWYECKH TPAMOTHOTO MOBEIEHUS B OKPYKAIOIIEH Cpere;

® OLIEHKYU BIHSHHS XHMHYECKOTO 3aTPS3HEHNUS OKPYXKAIOMIeH Cpeabl Ha OpraHu3M YellOBeKa U
JpyTHE KUBBIE OPTaHU3MBL;

e (Oe3omacHOro oOpaIieHus ¢ TOPIOYNMHE M TOKCHYHBIMH BEIIECTBAMH, JTA0OPATOPHBIM
000pyIOBaHHEM;

® KPHUTHYECKOH OIEHKH JOCTOBEPHOCTH XUMUYECKOH HH()OPMAITUH, TOCTYIIAIONIEH 13 pa3HbBIX
HCTOYHUKOB.



Coaep:xanue NporpaMmbl

Tema 1. Cmpoenue amoma u nepuoouueckuii 3axon /I.U. Menoeneeea(6 uacoe)

S npo: mpOTOHBI M HEUTPOHBI U30TOMBI. DIIEKTPOHBL. DNEKTPOHHAST 000JI0UKa. DHEPreTUIeCKUN YPOBEHb.
ATOMHBIE OpOUTaANH. S-, P- 37IeMeHThl. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPEXOHBIX
3JIEMEHTOB.

[lepuonnyeckas cucreMa XxuMudeckux 3nementoB [1.11.MennaeneeBa — rpaduyeckoe 0ToOpakeHUE
TeproaAnYeckoro 3akoHa. OU3nUecKuil cMbICI OPSAKOBOrO HOMepa 3JIeMeHTa, HoMepa Mepruojia ¥ Homepa
rpynmnsl. BaneHTHble 31eKTpoHbI. [I[pUdynHBI ©3MEHEHUS CBONCTB 3JIEMEHTOB B IIepHOJaX U Tpymnmnax (TJIaBHBIX
MOArpyMmnax). 3HaueHHe NepuoIUIEeCKOro 3aKoHa.

Jdemoncrpanus. Paznnunbie GopMbI TeprHOMYECcKO cHCTeMbI XUMUYecKuX dnemeHToB J[. U . MeHzeneesa.
JlaGopatopnblie onbIThl. 1. KoHCTpynpoBaHue MeproindecKoil TaOuIIbl 3JIEMEHTOB C HCIIOb30BaHUEM
KapTOYeK.

B pe3syabTare nu3yyeHus TeMbl YHeHHK TOJKEH:

Ymems onpenensiTh: BaNIEHTHOCTD U CTENEHb OKHCIEHHS XMMHUYECKHX 3JIEMEHTOB XapaKTepPU30BaTh: DJIEMEHTHI
MaJIbIX IIEPHOAOB 10 uX nonoxenuto B [lepuonnyeckoii cucreme .M. Menneneesa

3name BakHEHIIINE XUMUYECKUE IIOHATHS: BC€HOICCTBO, XHUMHYECKUM OJIEMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHAA
aTOMHasA U MOJICKYJIsIpHass MacCcChbl, YTHepOHHBIﬁ CKCIICT, q)YHKI_[I/IOHaHI)HaSI Tpyiiia, u30MEpus, roMOJIOTHA,
OCHOBHBIC 3aKOHBI XUMHHU: COXPAHCHNE MaCChI BEIIECCTB, IMOCTOAHCTBA COCTaBa, HepI/IOJII/I‘IeCKI/Iﬁ 3aKOH,

Tema 2. Cmpoenue eeutecmea (17 1)

Honnas xumuuecxas céazv. Katnonsl v annonsl. oHHBIE KprcTaiumueckue pemerkn. CBOcTBa BEIECTB €
STUM TUIIOM KPUCTAJUTMYECKHIX PEIIETOK.

Kosanenmnasa xumuueckasn c6:a3b. IAEKTPOOTpUIIATENHHOCTE. [lonsipHas 1 HENMOISAPHASI KOBAJICHTHBIE CBS3H.
OOMEeHHBII 1 JOHOPHO-aKIENTOPHBIN MEXaHU3MBI 00pa30BaHUs CBS3U. MONEKyIIpHBIE U aTOMHBIE
KpUCTaJUIHYecKe pemeTkid. CBOMCTBA BEIIECTB C 3TUMH THIIAMHU KPUCTAIUTMIECKUX penieTok. CTerneHb
OKHCJICHVS] I BAJICHTHOCTh XHMHYECKHX AJIEMEHTOB.

Memannuueckasn xumuyeckas c6236. OCOOCHHOCTH CTPOSHHS aTOMOB METAJUIOB. MeTamndeckas XHMHYecKas
CBSI3b U METAJUTMYECKas KpUCTaTn4eckas pererka. CBOWCTBA BEIMIECTB C METATMYECKOH CBS3BIO.
Booopoonas xumuueckas césa36. MeXMONEKyIsIpHAs 1 BHYTPUMOIEKYISIpHAS BOIOPOAHAS CBSA3b. 3HAUCHHE
BOZIOPOIHOM CBSI3U ISl OPTaHU3ALNHU CTPYKTYp OHOIIOIMMEPOB.

THonumepuwl. 1lnacTMacchl: TEpMOIIIACTHI M PEAKTOIUIACTHI, MX MIPEACTaBUTENH U TPUMEHeHre. BomokHa:
MIPUPOIHBIE (PACTHTENBHEIE U KUBOTHBIE) 1 XUMHUYECKUE (NCKyCCTBEHHBIE M CHHTETHYECKHE), HX
MIPEACTaBUTENHN 1 IPIMEHEHHE.

T'azoo6pasnoe cocmosinue eeujecmaa. Tpu arperaTHbIX COCTOSTHUS BoAbl. OCOOEHHOCTH CTPOSHHS Ta30B.
MomnspHbIi 00BeM Ta3000pa3HBIX BEIICCTB.

[Ipumeps! Ta3000pa3HBIX MPUPOTHBIX CMECEN: BO3MYX, IPUPOAHBIN ra3. 3arps3HeHue arMocdeps! (KUCIOTHBIE
JOK]TH, TTAPHUKOBBIH ¢ ekT) u 6oppda ¢ HAM.

[IpencraBuTeny ra3000pa3HBIX BEIIECTB: BOMOPO, KHCIOPOJ, YIIIEKUCIBII Ta3, aMMHaK, dTHIIeH. Mx
Moy4YeHne, COOMpaHne H paclo3HaBaHHeE.
JKuokoe cocmosnue seuwgecmea. Bona. [lorpednenue Boapl B OBITY 1 Ha TPOU3BOACTBE. JKECTKOCTh BOABI U
CHocoObI ee yCTpaHEeHHs.

MuHepaibHbIE BOJIBI, HX HCIIOIb30BAHHUE B CTOJIOBBIX M JICYEOHBIX IIETAX.

Kuakue KpuCTaIbl U X TPUMEHEHHE.

Tsepooe cocmosinue geuyecmea. AMophHBIE TBEp/bIE BEIIECTBA B IPUPOJIE U B )KU3HU YEJIOBEKa, UX 3HAYCHUE U
npuMeHeHne. Kpucrammdeckoe CTpoeHHE BEIIECTRa.
Hucnepcuvie cucmemsr. [lonarue o nucnepcHeIx cuctemax. JlucnepcHas ¢daza u TUciepcCHOHHAas cpera.
Knaccudukanws TucrepcHpIX CUCTEM B 3aBHCUMOCTH OT arperatHoro COCTOSHUS JUCIIEPCHON Cpebl U
JCTIEpCHOHHON (ha3bl.

I'pybonucnepcHble CHCTEMBI: 3MYIIbCHH, CYCIIEH3UH, a9PO30IIH.

ToHkoaMCHIEpCHBIE CUCTEMBI: TeITH 1 30JTH.

Cocmag sewgecmsa u cmeceti. BerectBa MOJEKYIISIPHOTO U HEMOJIEKYIAPHOTO CTPOCHUS. 3aKOH ITOCTOSHCTBA
COCTaBa BELIECTB.



[TonsiTHe «I0M5» U €€ Pa3HOBUTHOCTH: MAacCcOBas (OIS 3IEMEHTOB B COCAMHEHHH, TOJs KOMIIOHEHTA B CMECH -
JIOJIsI TIPUMECEH, JTONsl pACTBOPEHHOTO BEIIECTBA B pacTBOpe) v 0O0beMHast. Jlois BBIXO/Ia MPOAYKTa PEaKIuu OT
TEOPETUUECKHU BO3MOXKHOTO.

JdemoHcTpannu. Mogellb KpUCTATUYECKON PEIISTKH XIopua Hatpus. O0pas3iibl MUHEPAJIOB ¢ HOHHOM
KPUCTAJUTUYECKON PEHISTKOM: KallbI[UTa, rajuta. MoJenu KpUCTAIUTMYECKUX PEIIETOK «CYXOro JIblay (Min
rona), anmasa, rpaduta (wm kapiia). Monens monekynsl JJHK. O6pasiis! miactmacc

(eHOMOp OpMATTBEIETHHBIE, TOTUYPETaH, TTOTHATUIICH, TIOJIUITPOITUIICH, IOIMBUHUIIXJIOPHT) W U3ICTHS U3 HUX.
OO0pas3Iibl BOIOKOH

( mepcTh, MK, alleTaTHOE BOJIOKHO, KAIIPOH, JIABCaH, HEWJIOH ) U u3MeNus U3 HuX. O0pa3iibl HEOPraHUYECKUX
TIOTMMEPOB (cepa IIacTUYecKasi, KBaplil, OKCHJI aIFOMUHMUS, IPUPOIHBIE ATFOMOCUITUKATHI). Moens MOISpHOTO
oObema ra3oB. Tpu arperaTHbIX COCTOSHUS Boabl. OOpa3ubl HAKUIHN B YalfHUKE M TpyOaxX HEeHTPaIbHOrO
ortoruteHust. JKecTKoCcTh BOABI M crioco0bl ee ycTpaHenus. [Ipubopel Ha KuAKUX KprcTamiax. O0pa3ibl
Pa3IMYHBIX UCTIEPCHBIX CUCTEM: IMYJIbCUMN, CYCIIEH3HM, adpo3oieid, reneit u 3omeit. Koarymsusa. Cunepesuc.
Dddexr Turmams.

JlabopaTopHble onbITHL 2. OnpeneneHue TUIa KPUCTAUIMYECKONU PEIMISTKH BEIMIECTBA U OMUCAHUE €T0
CBOMCTB. 3. O3HaKOMIJICHUE C KOJUTEKIIMEH MOIMMEPOB: TIIACTMACC U BOJIOKOH U m3Jienus u3 HuXx. 4. VcnbiTanue
BOJIBI Ha JKECTKOCTH. YCTpaHEHHE KECTKOCTH BOABL. 5. O3HAKOMIICHHE ¢ MUHEPATHHBIMH BOJIAMH. 6.
O3HaKOMJIEHUE C JUCTIEPCHBIMU CUCTEMaMU

IpakTuyeckas padora Ne 1. [TonyueHue, coOMpaHue ¥ paclo3HaBaHUE a30B.

B pe3yabTare u3yueHnsi TeMbl YUEHUK JTOJIKEH:

Ymemw onpenensiTe TUII XUMUYECKON CBSI3U B COCIMHEHHUSIX, 3apsi]l MOHA, XapaKTEP CPeabl B BOIHBIX pacTBOPaxX
HCOPraHN4E€CKuXx COC)II/IHGHPII’I, OKHCIIUTEIb U BOCCTAHOBUTCIIb

OOBSICHATH: 3aBICHMOCTb CBOMCTB BEII[ECTB OT MX COCTAaBa M CTPOCHHMS;, MIPUPOTy XUMHUUYECKON CBSI3U (MOHHOM,
KOBAJICHTHOW, METAJUTMYECKON ),

BBIYUCIISITH: MACCOBYIO JOJTI0 XUMHUYIECKOT0 JIeMEHTa 110 (hOpMYIIe COSAMHEHMS; MACCOBYIO JIOJTIO BEIIECTBA B
pacTBOpe; KOJIMYECTBO BEIIECTBA, 00HEM MIIM MACCy IO KOJIMYECTBY BEIIECTBA, 00bEMY HITH Macce peareHTOB
WJIU TIPOAYKTOB PEaKIUU

3Hame BaXHEHIITNE XUMIYECKUE TIOHSATHS HOH, aJUTOTPOITHS, H30TOIBI, XUMHYECKas CBS3b,
3IEKTPOOTPUIIATENTFHOCTh, BAIEHTHOCTH, CTEIIEHb OKUCIIEHHUS, MOJIb, MOJISIPHAA Macca, MOIAPHBIA 00BEM,
BEIIIeCTBa MOJIEKYJIIPHOT'O M HEMOJIEKYIIIPHOT'O CTPOEHWSI, PACTBOPEI, SJIEKTPOIHUT U HEIIEKTPOIIUT,
ANEKTPOIUTHYECKAS AUCCOLMALINS, OKACIUTENb U BOCCTAHOBUTENb, OKUCIIEHIE U BOCCTAHOBJICHHE,

Tema 3. Xumuueckue peaxyuu (15 u)

Peakyuu, uoywue b6e3 usmenenus cocmasa ewjecma. AJIIOTPONUS U AJTIOTPOIHBIE BUAOM3MeHeHUs. [ [pudnHbI
AJUTOTPOITMH Ha MpuMepe MoAu(UKaIuil Kuciopoaa, yriepona u ¢pocdopa. O30H, ero 6monornyeckast poisb.
M3omepbl 1 U30Mepus.

Peakyuu, uoywue c usmenenuem cocmasa ewjecms. Peakumy coeMHEHUs, Pa3IOKEHUs, 3aMEIIeHUsT 1 0OMeHa
B HEOPTaHWYECKOW W OpTaHUIECKON XUMHUH. Peakinu sx30- U 3Hm0TepMudeckue. TermmoBoit addekr
XUMUYECKOU PEaklUy U TEPMOXUMUYECKHUE YPaBHEHUS. PeaKiiny ropeHusi, Kak YaCTHBIN Ciiydail
3K30TEPMUYECKUX PEAKLIMI.

Cropocmb xumuueckou peaxyuy. CKOPOCTb XUMUYECKOU peaKLMH. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
PeaKIuy OT MPUPOIIBI PEATUPYIOMINX BEIIECTB, KOHIICHTPAINH, TEMITEPATyPHI,

TIJIOMIA T TIOBEPXHOCTH CONMPUKOCHOBEHUS U KaTtainu3aropa. Peakiuu romo- u rereporennsle. [lorarue o
KaTajmuse U KaTannsatopax. DepMeHTHl Kak OMOoIOrnYecKre KaTalu3aTopbl, 0COOCHHOCTH HX
(hyHKIIMOHMPOBAHMSL.

Obpamumocms xumuyeckux peakyuii. Heodpatumple n oOpatumMbie XuMudeckue peakiiuu. CocTosHue
XUMHYECKOTO PABHOBECHSI JUISI 0OPaTUMBIX XUMUYECKHX peakiuii. Crioco0bl CMENEHHS] XUMUIECKOTO
paBHOBecHs Ha pUMepe CHHTe3a aMMuaka. [[oHATHe 00 OCHOBHBIX HAyYHBIX IPUHITUITAX POU3BOACTBA HA
MpUMepe CHHTE3a aMMHaKa UM CEPHOUN KUCIIOTHI.

Ponb 600vb1 6 xumuueckou peaxyuu. VicTuHHBIE pacTBOPHI. PaCTBOPUMOCTP 1 KITaCCH(HUKAINS BEMIECTB 110 STOMY
MIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIC 1 HEPACTBOPUMEIE BEIIECTBA.

ONEeKTPOIUTHI M HEANIEKTPOIUTHL. DIEKTPOMUTHYSCKas Aucconnanus. KucimoTel, OCHOBAaHUS U CONTU C TOYKU
3pEeHMs] TEOPUH IEKTPOTUTHUECKON JUCCOLMALINH.

XHUMHUYECKHE CBOMCTBA BOJIBI: B3aUMOAEHCTBHUE C METAJITIaMH, OCHOBHBIMH U KUCJIIOTHBIMH OKCHJIAMH,
pasioxkeHue U 00pa3oBaHNE KPUCTAJUIOTHAPATOB. Peakiiuyn ruparanni B OpraHu4ecKoil XUMHUU.

Tuoponuz opeanuueckux u Heopeanuveckux coeounernuti. Heooparumsiit ruaponus. OOpaTuMbIid THAPOIN3
COJIEH.



I'maponus opraHNYecKUX COENMHEHUH U ero MpakTHUECKOe 3HaUeHHE ISl TOTYYEHHS THAP OJIM3HOTO CIIUPTa U
MbLIa. bruonornueckas poib THAPONU3a B MIACTUIYECKOM U YHEPIeTHUECKOM OOMEHE BEIIECTB M YHEPTUH B
KJIETKE.

OxucrumenvHo-6occmarnosumenvhsle peakyuu. CTeneHb okucienus. OnpeneneHue cTeneHl OKUCIEHNs 10
¢dopmyne coenunenns. [loHsTHe 00 OKHCIUTENFHO-BOCCTAHOBUTENBHBIX peakuusix. OKuciIeHue u
BOCCTAHOBJICHUE, OKHUCIIUTENb 1 BOCCTAHOBUTEb.

Onexmponu3. DAEKTPOIN3 KaK OKUCIUTENbHO-BOCCTAHOBUTENBHBIN Mpoliecc. DMEKTPONIN3 pacIulaBoB U
pacTBopoB Ha MpuMepe XiIopuaa Harpus. [IpakTrndeckoe MpUMEHEHHE DIIEKTPOIH3a. DNEKTPOIIMTHIECKOES
MOTy4YeHUE ATIOMUHHMSL.

Jemoncrpanuu. [Ipespainenue kpacHoro gocdopa B 6enbiii. O30HaTop. Mojaenu Moiieky/l H-OyTaHa u
n300yTaHa. 3aBUCHMOCTh CKOPOCTH PEAKIMH OT IPHPOABI BEIECTB HAa MPUMEPE B3aUMOJICHCTBHSI PACTBOPOB
Pa3IMYHbIX KUCJIOT OI[I/IH&KOBOﬁ KOHIOCHTpAalWU C OJUHAKOBBIMU I'PaHyJIaMU LIMHKA 1 B331/IMOZ[€I7[CTBI/I$1
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJIOB (MarHus, IIMHKa, ’eje3a) C COMSIHOM KucoToil. B3aumoneiicteue
PacTBOpPOB CEPHOM KUCIIOTHI C PACTBOPaAMU THOCY/b(ara HaTPHs pa3IMYHON KOHIIEHTPALUK U TEMIIEPaTypBhI.
Mogenb Kursiiero ciiosi. PasiokeHue nepokcuia Boxopoa ¢ IMoMOIIIbI0 KaTanu3aropa (okcuaa Maprauia (1V))
W Karajasbl CBIPOro Msca u ChIporo kaprodens. [Ipumepsl HeOOpaTUMBIX peakiyii, HAYIINX ¢ 00pa3oBaHUEM
ocaJiKa, ra3a Wiv Bojbl. BaumoneiictBue nutus u Hatpust ¢ Bogoi. [lomyuenne okcuna gocdopa (V) u
pacTBOpeHrE €ro B BOJIE; UCIBITAHHE MTOMYyYEHHOT0 pacTBopa JakMycoM. O0pasiibl KPHCTAIOTHAPATOB.
UcneiTanue PacTBOPOB BJICKTPOIIUTOB U HEDJICKTPOJIMUTOB HAa NIPEAMET AUCCOILUALIUN. 3aBHCUMOCTDH CTEIIEHH
AIIEKTPOIUTUIECKON JUCCOIMAIIMN YKCYCHOW KUCIIOTHI OT pa30aBiieHus: pactBopa. [ uaponu3 kapouaa Kaibiusl.
I'uaponus kapOOHATOB MIETOYHBIX METAJUIOB U HUTpaToB IHKa Wi cBuHIA (11). [Tonyuenue mblia.
IIpocreiinive OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIIMU: B3AUMOJICHCTBUE IIUHKA C COJIISTHOM KHUCIIOTON U
xenesa ¢ pactBopoM cyabdara mean (11). Momens anekrponusepa. Mozesb SIeKTPOIM3HON BaHHBI IS
IMOTY4YCHUA aJITlOMUHUA.

JlaGopaTopHble onbITHI. 7. Peakins 3amMenieHrsi MeAH JKeJIe30M B pacTBOpe MeIHOro Kyrnopoca. 8. Peakiumy,
uaymye ¢ 00pa3oBaHUEM OCaJIKa, ra3a ¥ Boabl. 9. Ilomydenne kuciaopoaa pa3aokeHneM NepoKCHIa BOIOPOAA U
pasnoxkenneM repmanranaTa kamms 10.ITonyderre Bomopoa B3anMOACHCTBHEM KHCIIOT ¢ IIMHKOM. 11.
PaznuuHble cityyau rujpoin3a coeu.

B pesyabrare n3yuyeHHMs TeMbl YYEHHK JOJI/KEH:

Ymems onipenensiTb BO3MOKHOCTH MPOTEKAHMS XUMHUUECKUX MPEBPAICHUN B PA3INYHBIX YCIOBHUSIX U
OLIEHUBATh MX TIOCIIEACTBHS;

OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEAKI[UU U TIOJOKEHHSI XUMUYECKOT'0 PABHOBECHSI OT
pa3IMIHBIX (haKTOPOB;

OOBICHATH XUMHYECKHE SABJICHUA, IIPOUCXOOAIINE B ITPUPOAC, 6BITy " Ha IIPOU3BOACTBE

3name BaXHEUIIIIE XUMHYECKIE ITOHSTH TEIUTOBOH d(h(eKT peaknu, CKOPOCTh XUMUYECKOH peakIny,
KaTanu3, XMMUYECKOE PaBHOBECHE,
Tema Ne4, BeinecTBa u ux coiicra (26 yacoB)

Memannvl. BzanMoneiicTBre METAIIOB ¢ HEMETANIAMH (XJIOPOM, CEPOH U KHCTIopoaoM). B3anMoneiicTere
LIENTOYHBIX U HIETOYHO3EMENBHBIX METAIIOB € BOAON. DIEKTPOXUMUYECKUH P HAIPSDKEHUI METaIIOB.
BzaumoneiicTBue METaNIOB C pacCTBOPAMHU KHCJIOT U cojleld. AmoMuHOTepMus. B3anMoseiicTBre HaTpus ¢
3TaHOJIOM U (PEHOIIOM.

Kopposus merannos. [loHsiTHE 0 XUMHUYECKOH U 3JIEKTPOXUMHUUECKON KOPPO3HH MeTajuioB. CriocoObl 3aIInThI
METaJUIOB OT KOPPO3HH.

Hememanner. CpaBHUTENbHAS XapaKTEPUCTUKA TAJIOTCHOB KaK HanOosee TUIMMYHBIX peCTaBUTENeH
HeMmeTaioB. OKHCIUTENbHBIE CBOMCTBA HEMETAJIIOB (B3aUMOIEHCTBUE C METAITIAMH U BOIOPOIOM).
BoccranoBuTenbHbIE CBOWCTBA HEMETAIIOB (B3aUMOzEHCTBHE ¢ Ooiee ANIeKTPOOTpULaTeIbHBIMU HEMeTallaMU
U CIIO)KHBIMHU BELECTBAMHU-OKHCIUTEISIMN ).

Kucnomur neopeanuueckue u opeanuueckue. Knaccupuxanns Kucaor. XuMHUECKHE CBOHCTBA KUCIIOT:
B3aMMOJICHCTBHE C METAJUIaMH, OKCUAAMU METAJJIOB, THAPOKCHIAMH METAJUIOB, COJISIMHU, CIUPTaMH (peakLus
stepuduranun). Ocodble CBOWCTBA a30THON M KOHLEHTPUPOBAHHOH CEPHON KUCIIOTHI.



Ocnosanus neopeanudeckue u opeanuyeckue. OCHOBaHUS, X KilacCUpHUKaLUs. XUMHYECKHE CBOMCTBA
OCHOBaHMI1: B3aUMOAEHCTBHUE C KUCIOTaMH, KUCIOTHBIMU OKCUIAMHU U CONAMU. PaznokeHne HepacTBOPUMBIX
OCHOBaHMIL.

Conu. Knaccudukarus coseii: cpeHue, KUCIbIe H OCHOBHBIE. XUMUYECKHUE CBOWCTBA COJICH: B3aMOJICHCTBHE C
KHCIIOTaMH, IeToYaMu, MeTaniaMu U consaMu. Ilpencrasurenu coneil u ux 3HadeHue. XIopua HaTpus,
KapOoHat Kanbuus, Gpocdar Kanpys (CpeJHIEe CONN); THAPOKAPOOHATHI HATPHS U AMMOHUS (KUCIIBIE COITH);
ruapokcokapoonar meau (I1) -manaxut (ocHOBHasI COJBb).

KauecTBeHHBIE peakiu Ha XJIOPHUI-, CYIb(at-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KaTHOHKI xkene3a (1) u
(1.

T'enemuueckas c6a3b MeHCOy KIACCAMU HEOP2AHUYECKUX U OpeaHuyeckux coedurenudl. IIoHSITHE O TeHETHYeCKON
CBSI3M M TEHETHUECKUX psiax. [eHeTnueckuit psia Meraiia. [enernueckuii psig Hemeramna. OcoOeHHOCTH
TeHETHYECKOro psijia B OPraHUYeCcKON XUMUH.

demoncrpanun. Komnekiust oOpa3moB MeTamioB. BzaumopneiicTBue HATpUsi M CypbMBI C XJIOPOM, JKelle3a ¢
cepoil. ['opeHre Maruusi U aJlrOMUHUS B KUCIopone. B3anmoaeicTBre 1e109H03EMENbHBIX METAJLUIOB C BOJIOH.
B3anMonelicTBre HATpUS C 3TAHOJIOM, ITMHKA C YKCYCHOHM KHCIIOTON. AOMHHOTEpMUS. B3aumoneiicTBue Mmeau
C KOHIICHTPUPOBAHHON Aa30THOW KHUCJIOTOW. Pe3ynbTaTel KOPpO3MM METAJUIOB B 3aBUCUMOCTH OT YCJIOBUH €€
nporekanus. Komiekius o0pa3lioB HeMETauloB. B3anMonelicTBHe XJIOPHOH BOIBI C pPacTBOpPOM Opomujia
(fomunma) xamus. Kommekiusl mpupoaHBIX OpraHUYecKUX KHCIOT. Pa3baBieHue KOHIEHTPUPOBAHHOH CEpHOI
KHCJIOTHI. B3anMoneiicTBre KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI C CaXxapoM, IEJUTION030U B Menmbio. OOpasis
MPHUPOAHBIX MHHEPAJOB, COAEPXKAIIUX XJIOpUJ Harpus, KapOoHaT Kamblus, Qocdar Kauplusd W
runpokcokapoonar meau (l1). OOpasnpl NHIEBBIX TPOAYKTOB, COMEPKAIIMX TUAPOKAPOOHATHI HATPUS U
aMMOHHUS, X CIIOCOOHOCTD K Pa3joKEHHUIO MpH HarpeBaHuH. ['amenne compl ykcycoM. KauecTBeHHbBIE peakiin
Ha KaTHOHBI ¥ AaHWOHBI.

JlaGopaTopuble ombIThbl 12. VcmplTaHue pacTBOPOB KHCIIOT, OCHOBAaHWMN W COled HWHAWKaropamu. 13.
BsaumoneiicTBue CONMSHOM KHCIOTHI M pPacTBOpa YKCYCHOM KHCIOTHI ¢ MeTawiamu. 14. B3ammoneiicTBue
COJITHOM KHCIIOTHI M PACTBOpPA YKCYCHOM KHCJIOTHI C OCHOBaHMSMHU. 15. B3aumopeicTBHE CONSTHON KUCIIOTHI U
pacTBopa YKCYCHOM KHCIOTHI ¢ comsimMu. 16. IlomydeHme m cBoiicTBa HEpPACTBOPUMBIX OCHOBaHHH. 17.
I'unponu3 XJIOPHUIOB W arleTaToB IIEIOYHBIX MeTalioB. 18. O3HAKOMIICHHE C KOJUISKIIHSMH:a) METaJUIoB; 0)
HEMETAJJIOB; B) KHCJIOT; ) OCHOBAHHUH; JT) MUHEPAJIOB H OMOJIOTHYECKIX MAaTEPUAIIOB, COACPIKAIINX HEKOTOPHIE
COJH.

IpakTuyeckas padora Ne 2. Pemienne skcriepuMeHTANBHBIX 33124 HA UICHTU(QUKAIINIO OPTAHUIECKUX U
HEOPTaHWYECKUX COCTMHEHNN

Tem 5 XuMHA B KM3HH 001eCTBA 4 yaca

B pe3yabrare u3yyeHus TeMbl YHEHHK JIOJHKEH:

Ymems Ha3BIBaTh M3yUEHHBIE BEIIECTBA 10 «TPUBHAIHHONY U MEXyHAPOIHON HOMEHKIATYpe

OIIPENEeNATh MPUHAIIKHOCTH BEIIECTB K PA3IMYHBIM KJIACCAM OPTaHMYECKUX COCAMHEHUN

Xapakmepuzosamsp.: O0INE XUMUIECKHE CBOWCTBA METAJUIOB, HEMETAIIJIOB, OCHOBHBIX KJIACCOB HEOPTaHHYECKUX
Y OPTaHWYECKUX COEAMHEHUI; CTPOSHNE U XMMHYIECKIE CBOMCTBA N3yUEHHBIX OPTaHNYECKUX COEINHEHHH
BbINONIHAMb XUMUYECKULI dKCNepumMeHm TIO PACIO3HABAHUIO BAKHEHUIINX HEOPTaHMYECKUX W OPTaHHMYECKUX
BEIIIECTB

npPOBOOUMb CAMOCIMOAMENbHBIU NOUCK XUMHYECKONH WH(POPMAIINH C UCIIONB30BAHUEM PA3IIMIHBIX HCTOYHUKOB
(Hay4IHO-TIOMYJISIPHBIX U3AHHN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); NCIOIh30BaTh
KOMIIBIOTEPHBIE TEXHOIOTUH JJIs1 00paOOTKHU U Tepenadr XMMIYECKor NH(OpMAIin 1 e€ IpeCTaBICHUS B
Pa3TUYHBIX popMax;

UCNOB308aMb NPUOOPEMEHHbIe 3HAHUS N YMEHHS B IPAKTHYECKON JeSITETbHOCTH U TOBCETHEBHON KU3HU
OYeHuBamb GiusAHUe XUMHIECKOT0 3arPS3HEHUST OKPYKAFOIIEH CPelbl Ha OPTaHN3M YellOBeKa U PYTre KUBHIE
OpPTaHHU3MBI;

61ademsv cnocobamu OE30MaCHOT0 00pAaIEeHHsI C TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMU, JIAOOPATOPHBIM
000pyIOBaHHEM;

20MOoBUMb pacmeopuvl 3aJJaHHOW KOHIISHTPAIMK B OBITY U Ha TTPOU3BOJICTBE;

Kpumu4ecky OIEHUBATH JJOCTOBEPHOCTh XUMUYECKON HH(OPMAIINH, TOCTYNAIOMIEH U3 Pa3HbIX HCTOYHUKOB.

3uame BaxkHEHIIINE BCIICCTBA U MaTCpUaJibl: OCHOBHBIC MCTAJUIbI U CIJIaBbI; CECpHAsd, COJIsIHAA, a30THAA U
YKCyCHasd KUCJIOThI; HIéHO‘lI/I, adMMHUAK, MUHCPAJIbHBIC y,Z[O6peHI/I$I, MCTaH, 3TUJICH, alICTHUIICH, 6€H3OJ'I, OTaHOIJI,
JKHPBI, MblJI4, ITTFOKO34a, Caxapo3a, KpaxMaJl, KJI€TYaTKa, 6€J'IKI/I, HUCKYCCTBCHHBIC U CUHTCTUYCCKHUC BOJIOKHA,
Kay4yKH, J1aCTMACChI;



TemaTuyeckoe NJIAHUPOBAHUeE MO XUMuM, 11 Kiaace,
0a30BbIii ypoBeHBb (2 4 B Henenw, Beero 684.), YMK O.C. I'nopuensina

3 HUX
Tema
MaxkcuMaJibHas Teoperuyeckoe IIpakTHYeckue KoHTposbHBIE
Harpy3ka yJauierocsi ody4yeHue padoThI
BKJIIOYAIONIEe padoThI
iabopaTopHbIe
ONBITHI
Teopus UI.O.
1. Crpoenue aToma u 6 5 - 1
nepuoauYecKuii
3akoH [.W.
MengeneeBa
2.CTpoeHHe BelllecTBa. 17 16 1
3. XuMuuecKue peakium. 15 14 1
4. Beriecrsa U MX 26 23 2 1
CBOJCTBA.
5. X¥MMuUA B KU3HU 4 4
o0IIecTBA
tor. 68 62 2 4




Tunel ypokos:

YPOK O3HaKOMJIEHHS C HOBBIM MaTE€pHUaIoM ® gomOuHHMpoBaHHKIH ypok (KVY); ® ypok oOpazoBanus nousaruii (YOID);
(YOHM);

YPOK IIPUMEHEHUS 3HAHUW U YMEHUU ® ypok kouTposs 3Hanuit (YK3 ); ®  YpPOK IIPUMEHEHUS 3aKOHOB, IIOHATHI Ha
(YII3Y); npaktuke (YIIII).

ypok-cemunap (YC); e ypok-nexuus (YJI)

KanennapHo-teMaTH4ecKuii njian

Ne | Pasmen nmporpaMMel. Tun ypoka o W3 HuX BUJ CAMOCTOSITENIFHOM IEeITENLHOCTH Jlomammnee | Jlara
n/n | Tema ypoka g 3a/laHue MIPOBEICHUS
g: X o OxcnepuMeHT (/I-1eMOoHCTpamOHHEIH, dakTtu
2 ¥ 2 | Jl—nabopaTopHsrii) gecKas
3 8 |2 | & ]
& S > e =
> = < T =
ol =} (=¥ o ]
Z =4 = = =
Tema 1. Ctpoenne aroma u nepuoandecknii 3axon JI.U. MenaeseeBa 6 yacon (JIa6.1)
1 11 OCHOBHBIC CBEICHUS O CTPOCHHUH 1 §1. yop
aToma KY 3—5
2 12 CocrosiHHE 3JIEKTPOHOB B aTOME KV 1 81, ctp 6-
8
3 13 DeKTpOHHBIE KOHPUTYPAITUH aTOMOB . 1 §1 c1p 8-
XUMHUYECKUX 3JICMCHTOB VII3Y 9
VYmp. 111
4 14 [lepuondaeckuii 3aK0H U VOII 1 J.Paznuunbie hopMbl IEpHOTUIECKOMN 82, c1p
Ileproamueckasi cucTeMa XUMHUYECKUX CUCTEeMBI XuMu4eckux snementos [I. 1. | 11-23
anemeHTOB J[. 1. MeHneneeBa B cBeTe Menneneesa
Y4EeHUs O CTPOCHUHU aTOMa JI. Ne 1. KoHcTpynpoBaHue
NEPUOANYECKON TabIUIBI HIIEMEHTOB C




HCIIOJIb30BaAHUECM

5 |15 O0001IeHre 3HaHM IO TeMe, YII3Y 1 [MosT. CTp
MOATOTOBKA K KOHTPOJIBHOM paboTe 3-23
6 |16 KonTtpoabHnas paGora Ne 1 mo Teme YK3 1
«Ctpoenne aroma» (TecTupoBaHue)
Tema 2. Ctpoenne Bemiectna (17 yacon) 16 +1 koutpoabHas (JIao. 3)
7 21 HNonnas xumMuyeckas CBs3b . YOII 1 . Mopenb KpucTauIM4ecKol pemeTKu 86
xyopuna Hatpus. OOpasisl MUHEpAIoOB ¢ | cTp24-28
VOHHOW KPUCTaJUINYECKOUN PEIIETKON: yup 9
KaJIb1IuTa, rajJura
8 2.2 KoBanenrHass xumMmuueckas CBSI3b KY 1 86
cTp29-33
9 2.3 Meranmnueckas XUMAYECKas CBI3b KY 1 J. Monienu KpuCTauTMIeCKUX PErIeTOK 84ctp33-
«CyXOro JbJay (Wi Hojaa), amMasa, 36 ymup
rpacduTa (Mam KBapia). 7,8
JL.Ne 2. Omnpenenenre Tuma
KpHCTaHJ’[H‘IeCKOﬁ PEUICTKU BEUICCTBA U
ONMCAHUE €0 CBOMCTB.
10 | 24 Bomopoanast xumudeckas CBs3b KY 1 . Monenbs monexyibl JJHK. §5 ctp
38-46
11 | 25 MoekysipHbIe U aTOMHBIE peméTku | KY 1 86 (1m0
KPHUCTATHICCKHUE KOHIIa),
ynop. 1-4
12 | 2.6 I'uOpuan3anus 3aeKTpOHHBIX opouTaneii | KY 1 JI. O6pasipl MOJEKYII. 87
cTtpS54-59
13 | 2.7 I'eomeTpust MoneKyn KY 1 Mopnenu MonexyI §7 cTp
60-65
14 | 2.8 JucniepcHbIe cUCTEMBI yC 1 . OOpasmpl pa3IUIHBIX AUCIIEPCHBIX 88
CUCTEM: IMYJIbCHM, CYyCIIEH3UH, cTp67-68
a3p030J1€eH, rener U 30eH.
15 | 29 I'pybonmucnepcHbIe M TOHKOIUCIIEPCHBIE YOIL 1 JI. Ne 3. O3HakoMIIEHHE C JUCTIEPCHBIMU | §8 cTp
CHCTEMBI CUCTeMaMH 68-70
16 | 2.10 PactBopbl 88
17 | 2.11 [TousTHE IO
18 | 2.12 Pemenne 3a1a49 ¢ mpuMeHEHNEM TTOHSITHS

«O0JIsI»




19 | 213 Pemenue 3ama4 Ha OJTI0 BBIXOJA
MPOAYKTa OT TEOPETUYECKH BO3MOKHOTO
20 | 214 [Monumeps! 1 BoOKHA YII3Y 1 . O6pa3up! mnacTMace 8 10ynp
(peronodopMabaCr HAHBIE, TOTHypeTaH, | 1-9
IMOJIMOTUJICH, ITOJIUIIPONNIICH,
HOHI/IBI/IHI/IJ'IXJ'IOpI/II[) u U34CI1ua U3 HUX.
JL.Ne 4. O3HakoMITeHUE C KOJUTEKITHEH
MOJIMMEPOB: IJIACTMACC ¥ BOJIOKOH H
U3JICIIU S
21 | 2.15 Buromonumepst 1 89,0mop
HBIU
KOHCIICK
T
22 | 216 Ypok — 060011eHrEe 3HAHNN TIO TEME
«CTpoeHue BEIecTBay
23 | 217 KonTpoabHas padora Ne 2 o Teme
«CTpoeHue BelecTBa»
Tema 3. Xumuueckue peakuuu(154acon) 14 + 1 koutp (J1ao. 5)
24 | 31 Knaccudukarnus xummaecknx peakiuii B | YOHM 1 . IlpeBpamienne kpacHoro ¢ocdopa B 811
OpraHUYeCKON U HEOPraHUYECKOU XUMUHU oenprit. O3oHaTOP. MOAeny MoIeKy H-
OyTaHa n n3o0yrana
25 | 3.2 Peakinu, uaynpe ¢ K3MEHEHHEM COCTaBa 2 JI. Ne 5. Peakuus 3aMeleHus Menu 811,
- 3.3 BEIIECTB JKETIE30M B pacCTBOpE MEAHOro Kymopoca. | ctp70-78
26 JI. Ne 6. Peaknuu, uaymue ¢
0o0pa3zoBaHHEM OcaJika, ra3a u Bojpl. Jl.
Ne 7. [lomyuenne Kkuciaopoaa
pas3ioKeHUEM MEePOKCH A BOAOPOIa 1
pasnokeHrueM nepManranata kams  JIL.
Ne 8.Ilomygenue Bomopoxaa
B3aMMOJICHCTBUEM KHCIIOT C IIMHKOM.
27 | 34 OKHCIUTETEHO-BOCCTAHOBUTEIBHBIE 1 M. IIpocreiimme OKUCIUTENHHO- §11, cTp.
peaxmuu (OBP) BOCCTAaHOBUTEJbHBIE PEAKIINU: 107
B3aMMOJENCTBUE [IUHKA C COJISTHOU
KHCJIOTOM U JKele3a C pacTBOPOM
cynedara meau (11).
28 | 35 Ypok-ynpaxkaenue o reme OBP 1




29.

3.6

TennoBo#i 3¢ eKT XUMHUYECKOH Peaknuu

8§12

30

3.7

CKopocTh XUMHYECKUX pEaKLUil.
@DakTOophl, BIUSIOIINE HA CKOPOCTh
XUMHYECKOU peaKuu

VIIII

J1. 3aBUCHMOCTb CKOPOCTH pEaKIUU OT
MIPUPOJIBI BEIIECTB Ha IpHUMeEpe
B3aMMOJIEHCTBUS PACTBOPOB Pa3IUUHBIX
KHCJIOT OJJMHAKOBOI KOHLIEHTPALIUH C
OJTMHAKOBBIMHU T'paHyJIaMU IIUHKA U
B3aMMOJICHCTBUS OJMHAKOBBIX KYCOUYKOB
pa3HbIX MeTaJuIoB (MarHus, IIMHKa,

813

18.11

31

3.8

OO0paTNMOCTh XUMHYECKUX PEaKIHi

Ky

J.TIpumMepsl HeOOPaTUMBIX peaKlni,
UAYIMX ¢ 00pa3oBaHUEM Ocajlika, rasa
WIK BOJIbl. B3aumonelictBue muTus u
HaTpus ¢ Bojou. [Tonmyuenue okcnaa
docdopa (V) u pacTBopeHune ero B BOJIE;
WCIBITaHUE MTOTyYEeHHOT'0 pacTBOpa
nmakMycom. OOpasiisl
KPUCTAJUIOTUIPATOB.

8§14

32

3.9

XUMHUYECKOE PABHOBECHE

YOHM

8§14

33

3.10

XUMHUYECKOE PAaBHOBECHE

§14

311

OJEKTPOTUTHIECKAS TACCOITHATTHS

KY

J. UcnibiTaHKe pacTBOPOB 3JIEKTPOJIUTOB
1 HEDJICKTPOIUTOB Ha TIPEAMET
JUCCOIHAITIH. 3aBHCUMOCTD CTEIIEH!
AIEKTPOIUTHIECKON FICCOIIHAIIIH
YKCYCHOM KHCIIOTHI OT pa30aBieHus
pactBopa.

§15

35

36

3.12-
3.13

FI/I,Z[]DOJ'II/IS HEOPraHNM4Y€CKUX BCIIECTB

KY

J. T'maponus xapOuaa KambIwsl.
I'maponm3 kapOOHATOB MIETOYHBIX
METaJUIOB ¥ HUTPATOB IIMHKA UM CBHHIIA

().

8§16

37

3.14

FI/I,HPOJ'II/IS OpPraHN4YCeCKUX BCIICCTB

Ky

[lony4yenue mpuia.
JL.Ne 9. Pasnunble ciaydau Tuaponusa

8§16

38

3.15

KonTpoabhasi paGora Ne 3




Tema 4. BemectBa n ux cpoiicrea(264acos) 23 + 2 npaktuy + 1 KoHTp, 120-6

39

4.1

Knaccudukarus Bemects

Ky

1

8§17

40

4.2

Merabst

Ky

J. Komekius 00pa3ioB METasuIoR.

818

41

4.3

OO01Me XMMAYECKHE CBOMCTBA METAJLIIOB

Ky

. BzaumoneiicTBue HaTpUs U CypbMBI C
XJIOpOM, Xkene3a ¢ cepoil. ['openue
MarHvsd 1 aJrOMUHHA B KHCHOpOHe.
B3aumopeiicTBrE MIET0YH03EMETLHBIX
METaJIJIOB ¢ BOAOoM. B3anmMoseiicTBre
HATPHS C 3TAHOJIOM, ITUHKA C YKCYCHOM
KHUCJIOTOW. AJIFOMUHOTEPMHUSL.

JI.Ne 10. B3aumoeicTBue CONSTHOM
KHCJIOTBI U PACTBOPa YKCYCHOM KHCIIOTBI
¢ meraiamu. JL.Ne 11. B3aumoneiictBue
COJISTHOM KHCJIOTBI M pacTBOPA YKCYCHOM
KHCJIOTEI ¢ ocHOBaHusAMHA. JL.Ne 12.
BzanMozeicTBre CONSIHON KUCIOTHI U
pacTBOpa YKCyCHON KHCIIOTHI C COJISIMH.

818

42

4.4

OKCHITBI ¥ THIPOKCHIBI METAJUIOB

YII3Y

=

§18

43

4.5

Kopposus meranios

J. Pe3ynbTaThl KOppO3UH METAILIOB B
3aBHCHMOCTH OT YCJIOBHH €€ MPOTEKaHHsI.

8§18

4.6

DJIEKTPOIIH3 PACIIaBOB

YII3Y

J. Monens anexrponuzepa. Mojenb
AIIEKTPONU3HON BaHHBI [T TOMyISHUS
AJTFOMHHUSL.

§18

45

4.7-

DJIEKTPOJIH3 PaCTBOPOB

=

§18

46

4.8

Ypok ynpakHeHue no reme «Merauibhy

=

47

4.9

Hewmetamnsl

VK3

. Komekiust 00pas3iioB HEMETaILIOB.
B3aunmopelicTBre XJI0pHOK BOABI €
pacTBopoM OpoMua (Homuaa) Kajwsl.
Konnexkuuns npupoIHbIX OpraHnuecKuX
KHUCJIOT.

819

48

4.10

OKHUCIIHTENbHBIC CBOICTBA HEMETAJIJIOB

819

49

4.11

BoccranoBurenbHEBIE CBOICTBA
HEMETAIJIOB

819




50 | 4.12 I1/P Nel «IlosxyyeHue, coOMpaHue U pacno3HABaHHE Crp.351
ra3oB»
51 | 413 OxcHapl HEMETAJIOB U
COOTBETCTBYIOIINE UM THIPOKCH]IBI
52 | 414 Kucnotel opranudeckue u
HEOPraHWYECKHe
53 | 4.15 KonuentpupoBanHas cepHasi KHCIOTBI . BaumoneiictBue Meau ¢
KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTOM.
Pa30aBneHre KOHLIEHTPUPOBAHHOM
CEepHOI KUCIIOThl. B3auMopeiicTBue
KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI €
caxapowm, 1EIUTI0JI0301 U MEbIO.
54 | 4.16 KonnienTprupoBaHHas a30THasi KUCIOThI
55 | 417 OcHOBaHUS OPTAHUYISCKUE U HEOP- JI. Ne13. Ilomyuenue u CBOMCTBa
TaHUYCCKHUC HEpPaCcTBOPUMBIX OCHOBAHUH.
56 | 4.18 XuMHUYECKHE CBOHCTBA OCHOBAHUI
57 | 419 AmboTrepHbIe OpraHuYecKue U JI.Nel4. [TonydeHue u CBOHCTBA
HCOPraHu4€CKNEC COCANHECHU A aM(I)OTCpHBIX OCHOBAaHUMN.
58 | 4.20 Conu J1. OGpa3sibl IPUPOAHBIX MUHEPAJIOB,
COJIepIKAIINX XJIOPHI HATPHS, KapOOHAT
Kaipmust, pocdart KambIus 1
ruapokcokapbonar meau (11). O6pasis
MUIIEBEIX MTPOAYKTOB, COMEPIKAIIIX
TUAPOKAPOOHATHI HATPHUS M AMMOHHS, UX
CIIOCOOHOCTH K Pa3IOKEHUIO TIPH
HarpeBanuu. JI.Ne 15. T'unponus
XJIOPUJIOB U aIleTaTOB MIEOYHBIX
METaJUIOB
59 | 421 I'eneTnyeckas CBS3b MEXKIy KiaccaMu

OPraHnv4CCKUX U HCOPraHMYCCKUX




COCIMHEHUH
60 | 4.22 I'eneTnyeckuil psia METaIoB M HEMETAIIIOB 1
61 | 4.23 II/P Ne2. Pemienue 3xcriepMMeHTATBHBIX 33124 HA 1
WIEHTH(PUKALUIO BEllleCTB
62 | 4.24 VYnpaxnenus rno teme «Berecta u nx 1
CBOMCTBa»
63 | 4.25 Ypok — 0000111eHue «BerectBa 1 ux 1
CBOICTBa»
64 | 4.26 KonTtposabnas padota Ne 4 mo teme« Bemecrsa u ux 1
CBONCTBa»
Tema S. Xumus B kM3HM o011ecTBa 4 yaca
65 | 5.1 XVMUSI ¥ TIPOM3BOJICTBO 1 824
66 | 5.2 XUMHS B CEITHCKOM XO3SCTBE 1 8§25
67 | 5.3 Xumusi ¥ poG1eMbl OXPaHbI 1 826
OKpY:Kamolleli cpeabl
68 | 54 Xumusi ¥ NOBCeHEBHAS KU3Hb 1 8§27
YeJ10BeKa

BoinojiHeHue MNPpOrpaMMHOro Marepuaja no mojayroausiMm u 3a rof.

2.09- 30.12

| mosryronme , 16 negenn

IIpakTH4eckux pador -
KonTpoabHbIX padoT —
JlaGopaTopHBIX ONBITOB — 7/

2

[l monyroaue , 18 Henean

12.01 - 28.05
IIpakTuyeckux pador - 2
KoHTpoabHbIX pador — 2

JlaGopaTopHBIX -0NBITOB — 8

I'on, 34 nenenn

IpakTHyeckux pador - 2
Konrpoabubix pador -4
JlaGopaTopHbIX OnbITOB — 15




Ilepedyenb mpakTHYeCKUX PadoT

Ne Tema

1. IMpaktuueckas pabora Ne 1 Ilosyuenue, coOMpaHue ¥ pacrno3HaBaHue ra3on

2. [IpakTudeckas pabora Ne 2.  PenieHne IKCnepuMEHTAIBHBIX 33124 HA WICHTH(HUKAHIO
BEIIECTB

JlaGopaTtopHble

Ne Tema

1 Jla6oparopusiit onbIT Ne 1. KoHcTpynpoBaHHe mepHOIUYECKOH TaOIHUIIbI SIIEMEHTOB C
HCIIOJIh30BAHUEM KapTOYECK.

2. JlaGopaTtopHsiii onbiT Ne 2. OnpesienieHue TUIa KPUCTAUTHYECKOM PEIIETKH BEIIeCTBa U
OMNMCaHME €ro0 CBOWCTB.

3. JlaGopaTtopubiii onbIT Ne 3. O3HaKOMJICHHE ¢ KOJUICKIIMEH MOJMMEPOB: IJIACTMACC U BOJIOKOH U
U3aeians U3 HUx.

4. JlaGopaTopHubiii onbiT Ne 4, McnbiTaHue BOIBI HA )KECTKOCTh. YCTpaHEHUE KECTKOCTH BOJIBI.

5. JlaGopaTtopubiii onbiT Ne 5. O3HaKOMIIEHHE ¢ MUHEPATIbHBIMU BOJIAMHU.

6. JlaGopaTopHsiii oneiT Ne 6. O3HAKOMJICHHE C TUCTIEPCHBIMUA CHCTEMaMHU

7. JlaGopaTopHsriii oneiT Ne 7. Peakmus 3aMeIieHus] MEIH JKEII€30M B PACTBOPE METHOTO KyIlopoca.

8. JlaGopaTopusiii onbiT Ne 8. Peakiuu, nayiiye ¢ o0pa3oBaHHEM 0CaJIKa, I'a3a U BOIbI.

9. JlaGopaTtopusiii orbiT Ne 9. [losyueHne KUCIOpoaa pa3jiokeHneM IepOKCHIa BO0poIa U
pasioKeHHeM NepMaHTraHaTa Kajus

10. Jlabopatopusiii orbiT Ne 10.  ITomyueHue BoOmopona B3aMMOACHCTBUEM KHCIOT C IIMHKOM.

11. JlaGopatopusriid oneiT Ne 11, Paznnunbie ciaydan ruaponm3a comei.

12. Jlaboparopusbiit onbIT Ne 12. VcripiTaHHe pacTBOPOB KHCIIOT, OCHOBAHWH H CONICH MHIUKATOPAMHU.

13. JlabopaTopusiii onbiT Ne 13, B3aumozelcTBHE COMSHOM KMCIOTHI U PACTBOPa YKCYCHOM
KHCJIOTBI C METAJUTAMH.

14, JlabopaTopusiii orbiT Ne 14.  B3aumozelcTBHE CONSHONM KHCIOTHI M PACTBOPa YKCYCHOU
KHCIIOTBI C OCHOBAHHSIMH.

15. JlabopaTopusiii ombiT Ne 15. B3anmoneiicTBre CONSIHON KHACIOTHI 1 paCTBOpa YKCYCHOM
KHCJIOTBI C COJISIMU.

16. Jlaboparopusbiit onbIT Ne 16.  Tlony4eHue U CBONCTBa HEPACTBOPUMBIX OCHOBAHHIA.

17. JlaGopaTopusriid oneiT Ne 17.  ['maponn3 XJIOpHUIOB M alleTaTOB MIECIOYHBIX METAIIIOB.

18. JlabopaTopusrit ombiT Ne 18.  O3HaKOMIIEHHE C KOJUIEKITUSAMU:a) METAIJIOB; 0) HEMETAaJUIOB; B)
KHCIIOT; T) OCHOBAHMIA; JT) MHHEPAJIOB U OMOIIOTHYECKHX MaTepPHAaIIOB, COJEPKAIINX HEKOTOPhIS
COJIH.




Y4eOHO-MeTOAMYeCKHIT KOMIIJIEKT
1. I'abpuensan O. C., Ocmpoymos HU. I'. Xumus. 11 xi.: Meroauueckoe mocodue. — M.: [Ipoda (2006 t.).
2. I'abpuenan O. C., Jlvicoga I'. I'. Xumus. 11 k. Meroaudeckoe mocobue. — M.: JIpoda.
3. l'abpuenan O. C., Ocmpoymog HU. I'. HacronbHas kaura yuntens. Xumus. 11 kin. — M.: Ipoda, 2004.
4. I'abpuensn O. C., Jlvicosa I'. I'., Bseoenckasn A. I'. HacronbHas kaura yaurens. Xumus. 11 xin.: B 2 4.
— M.: JIlpoda, 2004—2004.
5. l'abpuenan O. C., Ocmpoymog U. I. Opranndeckasi XAMHS B TECTax, 3aJla4ax, ynpakHeHusx. 11 k1. —
M.: JIpocda, 2003—2005.
6. I'abpuenan O. C., Ocmpoymos HU. I'. OO11asi XuMus B TeCTax, 3aja4yax, ynpaxHenusx. 11 k1. — M.:
Hpoda, 2003—2005.
7. Xumus. 11 xi.: KoHTponbsHbIe 1 ipoBepouHbie paboThl K yueoHuky O. C. ['abpuensna «Xumusi.
11»/0. C. I'abpuensn, I1. H. bepeskun, A. A. Yimakosa u ap. — M.: JIlpoda, 2007.
8. Xumus. 11 k n.: KonTponeHsie u mpoBepounbie padboThl K yuednuky O. C. 'abpuensHa, I. I'. JIbicoBoit
«Xumus. 11»/0. C. T'abpuensn, [1. H. bepe3kun, A. A. Yirakosa u 1p. — M.: [Ipoda, 2007.
9. I'abpuensn O. C., Pewemos I1. B., Ocmpoymos U. I'., Huxumiok A. M. T 0OTOBUMCS K €TUHOMY
rocyaapcTBeHHOMY 3k3aMeny. — M.: [lpoda, 2009.
10. I'abpuenan O. C., Ocmpoymos U. I. Xumus 1j1s1 MIKOJIbHUKOB CTAPIINX KIACCOB M MOCTYAIOIINUX B
By3bl: Yue0. mocobue. — M.: Jlpoda, 2008.
11. I'abpuensn O. C., Bamnuna JI. Il. Xumudeckuii 3xkcriepuMenT B mikoje. 11 ki — M.: Jlpoda, 2008.
12. I'abpuensn O. C. Meroguyeckue peKOMEHIAINH 110 ncnonb3oBanuio yueonukos O. C. [abpuensiHa,
®. H. Mackaesa, C. FO. Ilonomapesa, B. 1. Tepeanna «Xumus. 11» u O. C. I'abpuensna, I'. I'. JIsicoBoit
«Xumus. 11» npu nu3ydeHuu XuMuM Ha 0a30BoM U npoduiibHOM ypoBHe. — M.: [poda, 2006.

Jluteparypa Ajst yuuresst

- IOTIOJTHUTEJILHAA:
1. byuxyc I[1.®. Kaura st arenus mo opranndeckoit xumuu — M.: [IpocBemienne, 2005
2. XKupsxos B.I'. Oprannyeckas xumus. — M.: I[Ipoceemenue, 2003
3. JIugun P.A., SIkumosa E.E., BoporaukoBa H.A. Xumusa. Meroaudeckue Mmatepuanbl 10-
11 xnaccel. - M.:[Ipoda, 2000
4. Hazapora I'.C., JlapoBa B.H. Ucmonp3oBanue yaeOHOr0o 000pya0oBaHus Ha
MPAKTHYECKUX 3aHATHAX 110 XuMuu. —M., 2000
5. Jlumua P.A u np. Xumus. 10-11 xnaccel. Jnnakruaeckue matepuaisl (Pemenne 3amag).
— M.: Ipoda,2005.
6.  Jlumuu P.A., Maprynuc B.b. Xumust. 10-11 xmaccsl. lunaktuaeckue marepuansl. (TecTbl u
npoBepouHbie 3amanus). — M.: Ipoda, 2005.
7.CD-ROM nucku
e 1C: penietuTop — XUMUS
o  VYpoku xumun Kupniia u Medomust
e  DIEKTPOHHBIN Y9eOHHK /15 TOATOTOBKH K EI'D
e OOmas  HeOpraHWYecKass XUMH
e Mynerumenniiasiii Kypc Ha CD-ROM  Xumus 11 xmacc
e lludpossie oOpazoBaTenbHbIe pecypcbl Xumus 11 kmace
8. Xummueckue MHTEpHET-pecypchl (XuMo3a, 3aHuMaTenbHas XxuMus ,EI'D ceTs TBopUecKkux
yaureneit, [pomrkony.py)
9.01eHKa KauecTBa MOJATOTOBKH BBIITYCKHUKOB CpefHei (rmomHo#) mkonsl o xumun /Coct. C.B.
CymaroxuH, A.A Kasepuna. — M.: Jlpocha,2005.
10.byukyc I1.®. Knura st uyrenus no opranndyeckor xumuu — M.: Ilpocsewenue, 1985
11.JIngun P.A., SAxumosa E.E., BoporaukoBa H.A. Xumus. Meronnueckue matepuainsl 10-11 knaccel. -
M.:JIpocda, 2009
12.Hazapoga I'.C., JlaBpoBa B.H. Mcnonb3oBanne yue6GHOro 060py1oBaHus Ha IPaKTHUECKUX 3aHATHUSIX
no xumun. — M., 2004



- OCHOBHAasI:
1. Ta6puensu O.C., MackaeB @.H., [Tonomaper C.1O., Tepenun B.W. Xumus. 10 knacc: yue0. st
obrmeobpazopar. yupexaenuii. — M.: Jlpoda, 2002.

2. Tabpuensu O.C., Octpoymos N.I"., OctpoymoBa E.E. Oprannueckasi Xumus B TeCTax, 3agadax,
ynpaxHenusx. 10 kmace. — M.: Ipoda, 2004.

3. Taopuensn O.C., [Tonomapes C.10., Kapuosa A.A. Opranuueckas XuMusi: 3aiauu U
yopaxknenus. 10 kiacc. — M.: [Ipocemienue, 2005.

4. Tab6puensn O.C., Pemeros I1.B. Octpoymos N.I'. Hukutiok A.M. ['oTOBUMCS K eTUHOMY

rocyIapcTBEHHOMY 3k3aMeHy. — M.: npoda, 2003-2004.

JlutepaTtypa nast yuauuxcest

5. Ta6puensu O.C., OctpoymoB W.I'. XuMust U1 NIKOIIEHUKOB CTAPIINX KJIACCOB U MOCTYNAIOIINX

B By3bl: Yue0. [Tocooue. — M.: JIpoda, 2005.

- JOMOJIHUTEJIbHAS:
1. Manebikuna B. 3anumarensaas xumus. Heckyunbiii yueOuuk. — Cankr-IlerepOypr: TpuoH,

1998.

2. Apremenko A.W. Y auBuTenbHBIN MU oprannueckoit xumun. — M.: [Ipoda, 2005.
3. Anmuk6eposa JI.YO., Pykk H.C.. Ilone3nas xumust: 3anaun u uctopus. — M.: Jlpoda, 2006.
4 Xumundeckue MaTepHET-pecypchl (XUMuUs i MIKOJILHUKOB, XMMO03a, 3aHUMaTenbHast Xxumus EI'D)
5.ManermmkuHa B. 3annMarensHas xumust. Heckyunsiii yaeOrauk. — Cankr-Ileptedypr: Tpuon, 1998.
6.Anuxoeposa JIL.IO., Pykk H.C.. ITone3nas xumus: 3agaun u ucropus. — M.: JIpoda, 2006.
7.Crenun b.J1., Anmuk6epoBall.tO.. 3annmarenpHble 3an1aHus 1 3(p(HEKTUBHBIE OMBITH IO XUMHU. — M.
Hpoda, 2005.
8.Ymkamora B.H., Moanuauc H.B. Xumus: KoakypcHblie 3ananus 1 oTBeThl: [locodne ms
nocrynaromux B BY3e1. — M.: IIpocsemenue, 2005.
9.I'adopuensa O.C., Pemeros I1.B., Octpoymos U.T'., Hukutiok A.M. ['oToBUMCS K eTUHOMY
rocyaapcrBeHHOMY 3k3ameny. — 10.M.: [Ipoda, 2003-2004.
MULTIMEDIA - noxnep:kka npeameTa

Bupryansnas mkona Kupumia u Meboaus. Ypoku xumun. 8-9 10, 11kmaccel. - M.: OO0 «Kupuin u
Medonauii», 2004

HporpaMMﬂoe odecneyeHune MO0 XUMHHU

ABTOpCKas [Ipumepnas nmporpamMma Y4eOHHK: aBTOP, TOM Metonndeckoe obecriedeHne
mporpamMma ob1mero oopa3oBaHus W3IAHUS
[Iporpam | OOGmeoOpa3oBarenbHas Xumus. 11 kimacc: Xuwmus 11 kmacc 6a30BBIH ypoBeHB: MeToz.
Ma Kypca | IporpaMma 1o XuMHu bazoBerit ypoBeHs: - nocooue/ O.C. I'abpuensu, A.B. Smrykosa,-
XUMUH IUTS peqHel (TIOTHOH ) Yueb. ms M.: JIpoda, 2008, Xumus 11. Merommaeckop
s 8-11 | mKoIbI; TOMyIIEHO obmeobpazoBarenbHbl | mocodue/O.C. 'abpuensy, [.I. JIpicoa.-3-¢
kmaccoB. | JlemaprameHTOM x yupexnennii/O.C. u3n. Crepeornrr., Mocksa Jlpoda. 2004,
ABTOp 00pa3oBaTeNbHBIX I'abpuensa, 2-¢ xuMus 11 knacc: noypo4yHsle IIaHbl 110
O.C.I'abp | mporpamm u CTaHAAPTOB | W3IAHUE, yaebnuky O.C. ['abpuensn, [.I". JIpicoBoii./
HENSH o0riero oopa3oBaHuUs cTepeoTunHoe. — M.: aBT.-cocT. B.I'. Jlenucona.- Bonrorpan:
MuHucrepcTBa Hpoda, 2007 Yuurens, 2005, mpoBepodHbIe PaOOTHI 110
o0pa3oBaHUs xumud 11 k1. B 2-x gactsax/M.1O. [opsyesa,

Poccuiickoii ®eaepannu;
JAPO®A Mockaa. 2001,
[IpumepHas nporpamma
cpenHero (ToTHOTO)
00pa3oBaHUs 110 XUMUH.
W3narenbckuit neHTp
«Benra I'pad»,

H.A. Bypmucrposa.: Caparos:
JIuueit,2007, ; MKOMbHBINA TPAKTUKYM.
Xumust 10-11 xnmacc/ M.M. 3yesa, H.H. I'ap
3-e u3z., crepeotun. M.: JIpoda, 2003,
Xumus. TecTsl A5 TOBTOPEHUS U

noaroroBku.-Hukutiok T.B., Hukutiok A.M.

OctpoymoBa W.I"./Caparos: Jluneii, 2006,




HopMarnBHBIE TOKYMEHTBI, 00ecie4nBalOIHe PeaTn3annio NPorpaMmbl

B 2013 - 2014 y4eOHOM TrOqy OpraHM3alMI0 OOy4YECHHS XUMHHU PEKOMCHIYETCS OCYIIECTBIATH B

COOTBCTCTBHHU CO CICAYIOIIUMH HOPMAaTUBHBIMHA JOKYMCHTaAMHU Q)CﬂepaHI)HOFO " pEruoHaJIbHOI0 YpOBHHA:

NP

10.

3akon P® ot 10 urons 1992 roma Ne3266-1 (pex. or 02.02.2011) "O6 oOpa3oBanuu".

Tumoroe mnonokeHue 00 oOmeoOpazoBarebHOM —yupexaeHun (pen. ot 10.03.2009),
yTBepkIeHHoe moctanoBienueM [IpaButensctBa PD ot 19 mapta 2001 roma Nel96.
CanunrapHo-3nugeMuonoruueckue npasuia 1 Hopmatussl CanlluH 2.4.2.2821-10 «CanutapHo-
SIMUACMHUOJIIOTUYECKUEC TpeGOBaHI/IH K YCJII0BUSAM u opraHmsanvmn O6yquI/I$I B
00111e00pa3oBaTENbHBIX YUPEKICHUAX», 3aperucTpupoBanHble B MuHiocre Poccun 03 mapra
2011 roma, perucrpannoHHbIi HoMep 19993.

OenepanbHblil 6a3UCHBI yueOHBIN TUIaH TS 00Ie00pazoBaTenbHbIX yupexaeHuit PO (IIpukas
MO P® OT 09.03.2004 Ne 1312).

DenepaabHBIA KOMIIOHEHT TOCYIapCTBEHHOTO cTaHaapTa obmiero oopasosanus ([Ipuxaz MO PO
OT 05.03.2004 Ne 1089). CranaapT 0CHOBHOTO 00TIIero 00pa30BaHUS 110 XHMHH.

DdenepanbHBIN MTepeueHb y4eOHMKOB, PEKOMEHJOBAHHBIX MUHUCTEPCTBOM 00pa30BaHHS M HAyKH
Poccuiickoii ~ @epepanmu K HWCIONB30BAaHWI0O B 00pa3oBaTeNlbHOM  MpoOIlecce B
001eo0pazoBaTenbHbIX yupexaeHusx, Ha 2011/2012 y4ueOHbBIN TOA, YTBEPKISHHBIH MPUKA30M
MununctepcTBa 00pa3oBanus 1 Hayku Poccuiickoit @emeparuu ot 24 nexadpst 2010 . Ne 2080.
[IpumepHBIE TpOrpaMMBI IO XWMHH, pa3pabOTaHHBIE B COOTBETCTBHHM C TOCYIapCTBEHHBIMU
oOpa3zoBarenbHBIMU cTaHAapTamu 2004 T.

labpuensa  O.C. Ilporpamma kypca xumuu i1 8-11 kmaccoB 00mmeo0pa3oBaTeIbHBIX
yapexaenuid. — M.: JIpoda, 2006.

[IpumepHbIe porpaMmbl MO TIpeAMeTaM, pa3paboTaHHbIE B COOTBETCTBHH C TOCYAAPCTBEHHBIMHU
oOpasoBaTenbHBIMA cTaHAapTamu (COOpPHUK HOPMATHBHO-TIPABOBBIX JOKYMEHTOB. XuMus /COCT.
3. Huenpos, A.I. Apkamees. - M.: [Ipoda, 2004);

[Tpuka3 MunncrepcTsa oOpazoBadus u Hayku PO ot 23.12.2009 . Ne 822 «O0 yTBep IeHUHU MepedHs
Y9eOHMKOB, PEKOMEH/IOBAHHBIX (IOMyIIeHHBIX) MuHHCTEpCTBOM 00pa3oBaHWsS M HAYKH
Poccuiickoti ~ demeparu K = HWCIONB30BAHMIO B 00pa30BaTeNbHOM  IIpomecce B
00111e00pa30BaTebHBIX YIPESKICHUSX, PEATM3YIONMX 00pa30BaTeNbHBIE MPOrPaMMBbl U WMEFOIIIX
rocyaapcTBeHHyr0 akkperurario Ha 2011 - 2012 yueOHbIi o



PELHEH3UA

Ha pa0ouyro yyeOnyro nporpammy no xumuu B 11 kiacce Ha 1 yac o0y4eHusi

Hannas paboyasi mporpaMma IO XMMHH COCTaBjeHa Ha OCHOBe [IpuMepHON MporpamMMbl OCHOBHOT'O
obmiero oOpa3oBaHMs MO XHMHH, a Tak e IIporpamMmbl Kypca XHMHHU JUIS 8-9  xmaccoB
obrmeoOpa3oBarenbHbiXx yupexneHuit. Aprop O.C. I'abpuensn. (['adbpuensu O.C.. IIporpammsl Kypca
s 8-11 kimaccoB 001e00pa3oBaTeIbHBIX YUPSKIACHUHN. S-¢ u3naanue.,.- M.: Jlpoda, , 2008. -78, [2]c.) , ¢
y4€TOM PUOPHUTETHBIX UIeH U akTyanbHbIX TpeboBanuii ®I'OC HOBOTO MOKOIEHUSI.

PaGouas mporpamMma BKIIIOYAET TPH pasfena: MOSCHUTEIBHYIO 3alUCKY; OCHOBHOE CONIEPIKaHHE C
MPUMEPHBIM paclpeeieHrue YaeOHbBIX YacoB 110 paszenaM Kypca U BO3MOXKHYIO ITOCIIEI0BATENbHOCTD
M3y4EHHUS TeM U pa3JiesioB; TpeOOBaHUS K YPOBHIO MOATOTOBKH BBITYCKHUKOB OCHOBHOM IIKOJIBI IO
xumud. B pabodeil mporpamme npeacTaBieHo MUHUMAIBHOE TI0 00beMY, HO (DyHKIIMOHAIBHO TIOITHOE
conepKaHue.

JlaHHOE y4eOHO-METOMYECKOE MTOCOOME MOJKET BBITIONHATH (DYHKIIH PYKOBOJICTBA 110 N3YUEHUIO
MPEUIOKEHHOM TUCITUILTUHBL. [loco6me BRICTyaeT cpeicTBOM 00ydEHHs, C TOMOIIBI0 KOTOPOTO

OCYIIECTBIISIETCS] OpraHu3aIys 00pa3oBaTeNbHOrO Mpoliecca.

B y‘-Ie6HO-MeT0)II/I‘-IeCKOM mocoonn HaxXoOdaT OTPaXCHUE TaKUE dTaIlbl O6y‘~ICHI/I§I, KakK ITOCTaHOBKaA 3a1a4u,
npakTryeckas pabora, caMOCTOsITEbHAS Pad0Ta, KOTOPasi COEPKUT YKa3aHUsI 110 HAITMCAHHIO
pedepaToB, KOHTPOIL 3HAHWMA.

JlanHoe yae0HO-METOAMIECKOE TOCOOHME SBIISETCST PE3YIBTATOM O0OOIIEHHS TIEIarornIecKoro u
METOMYECKOro Oaraka mpenojaBaTens o AanHoi mucuurumae ['pomosoii O.U., 1 Moxer ObITh
WHTEPECHO TPENOIaBaTeNsIM JJAHHOTO MPEMETa.
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