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HNOACHUTEJIBHASA 3AITUCKA

PaGouas mporpamma opHeHTHPOBaHA Ha LIEJEeBbIE MPUOPUTETHI, CPOPMYIUPOBaHHbIE B (eaepanbHOI
paboueii mporpamMe BOCHHTaHUS W B paboueit mporpamme Bocnutanuss MAOY “COII Ne2“ r.
3aBOI0YKOBCKa.

Heo6xoaumocTh pa3paboTku 37eKTUBHOTO Kypca /it yuammxes 10-x u 11-x kinaccoB « XuMusi B
3a/1auax v yrpaxHEeHUsIX» 00yCIOBJIEHA TEM, YTO B COOTBETCTBUH C YUEOHBIM IJIAHOM ILIKOJIbI YPOBHS
cpenHero obiiero oopazoBaHus XMMHHU 3a 2 roja BeiaenseTcs Bcero 70 yacos. B copepkanuu Kypca XuMuu
B 10-11-x kaccax mpecTaBiIeHbl TOJBKO OCHOBOIMOJIATAIOIINE XUMHUUYECKUE TEOPETUUECKUE 3HAHUS,
BKIIIOUarolue obmue ceaeHus. [loBepxHOCTHOE U3yueHue XMMUU He 00JIeryaeT, a 3aTpyIHsET ee
ycBoeHne. OCOOEHHOCTHIO JAHHOTO Kypca SIBJISIETCS TO, YTO 3aHSATHUS WAYT MAPAILICIBHO C H3yUYEeHUEM Kypca
opranudeckoi xumuu B 10-M KJ1acce, ¥ ¢ U3y4eHHEM Kypca oomei xumuu B 11-M kimacce. 910 qaér
BO3MOYXHOCTh TIOCTOSIHHO U TTOCJIEIOBATENILHO YBS3bIBATh YU€OHBINM MaTepral Kypca ¢ OCHOBHBIM KypcoM, a
ydalumMmcs nojay4yaTs 0osiee IpovHble 3HaHUs 1o npeamety. [IporpamMma Kypca mocimyskut AJis
CYIIIECTBEHHOTO YTIYOICHHS U PACIIMPCHUS 3HAHUIA 110 XUMUH, HEOOXOIUMBIX JJII KOHKPETU3AIUU
OCHOBHBIX BOIPOCOB OpraHMYECKOH, 00IIel U HEOPraHUYEeCKOW XUMHH U I OOIET0 pa3BUTHS YIYCHUKOB.

Hean kypca:

e pacmmMpeHue 3HaHUi, popMHUpOBaHNE YMEHUI 1 HABBIKOB Y yUaAIIMXCS MO PEIICHUIO PACUETHBIX
3a/1a4 ¥ YNPaXHEHUN 110 XUMHH, Pa3BUTHE TTO3HABATEILHON aKTUBHOCTU U CAMOCTOSATEILHOCTH.

3apaum kypca:

e yriIyOJieHHE U pacIlipeHHe 3HAHUN 110 XUMUM;

e 3aKpENUTb YMEHUS M HAaBBIKM KOMIUIEKCHOTO OCMBICICHHS 3HAHUI U UX IPUMEHEHUIO IPU PELICHUU
3a/1a4 ¥ yNPaKHECHUH;

e HCCIIEZIOBATh U AHAJIM3UPOBATH AJITOPUTMBI PEIIEHUS TUIIOBBIX 3314, HAXOJUTh CIIOCOOBI PeILICHUS
KOMOMHHPOBaHHBIX 33/1a4;

e (opMupoBaTh LIETOCTHOE MPEJICTABICHHE O TPUMEHEHUH MAaTEMaTHYECKOT0 arnapara MpH peleH’H
XUMHUYECKUX 3a7au;

e pa3BHUBaTh y y4alllUXCsl YMEHHUs CPABHUBATh, AaHAJTM3UPOBATh U JI€TaTh BBIBOBI;

e crnocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB COTPYJHHUYECTBA B IIPOLIECCE COBMECTHON pabOThI;

e  Ppa3BUThb HHTEPECHI YUAIIUXCS, YBICKAIOIIUXCA XUMHUEH.

Kypc 6a3upyercst Ha 3HaHUSAX, OTYyYaeMbIX YUAIIUMHUCS TPU U3YYCHUH XMMUU B OCHOBHOM IIIKOJIE, U HE
TpeOyeT 3HaHUS TEOPETUIYECKUX BOMIPOCOB, BHIXOSIIMX 32 PAMKH IIKOJIHHON porpaMMel. B To ke Bpemst
JUTS YCTICTITHOM peaiu3alii 3TOro SJIEKTUBHOTO Kypca He00X0AMMO, YTOOBI pedsiTa BIaJe i BAXKHEHIITIMHU
BBIYMCIIUTENIbHBIMU HAaBBIKAMU, AJITOPUTMAMHU PEIICHUS] TUIIOBBIX XUMUYECKUX 3a]1a4, YMEIN NPUMEHSITh
MIPHU PEIICHUH 33/1a4 BaKHEUITHE (U3UIECKHUE U XUMUYECKUE 3aKOHBI.

B kauecTBe 0cHOBHOI (hOpMBI OpraHU3aIiK YIeOHBIX 3aHATUH MpeiaraeTcs MpoBeeHNEe CEMUHAPOB, Ha
KOTOPBIX JTA€TCS KPAaTKOE O0BSICHEHNE TEOPETUUECKOTO MaTepraia, a TakKe pelieHre 3a/1a4d ¥ yrpaxHeHUH
0 JAaHHOH TeMe.

,HJ'IS[ IMOBBIIICHUA HHTEPECA K TCOPETUICCKUM BOIIPOCAM M 3aKPCIUICHUA U3YUYCHHOTI'O MaT€pHralia,
npeaAyCMOTPCHBI YPOKHU-TIPAKTUKYMEBI I10 COCTABJICHUIO CXEM HpeBpaH.[eHHﬁ, OTpaAXKAIOMUX F'’CHETUICCKYIO
CBA3b MCXKIY KiIacCaMU HCOPTaHUYCCKUX U OPTraHNYCCKUX BEIICCTB U COCTABJICHUIO PACUCTHBIX 3a1a4, C
YKa3aHuemM CIIOCOOOB UX peuICHus.

[Ipu pazpaboTke mporpaMMbl 3J1€KTUBHOTO MPEAMETa aKLIEHT JeJajicsa Ha T€ BOIIPOCHI, KOTOpbIe B 0a30BOM
Kypce XMMHHU OCHOBHOM U CPEIHEN LIKOJIbl pACCMATPUBAIOTCS HENOCTATOUYHO IIOJIHO WIH HE
paccMaTpuBalOTCsS COBCEM, HO BXOST B MPOTrPAMMBbI BCTYITUTEIbHBIX SK3aMEHOB B BY3bl. 3a1a4u U
YHpaXHEHUS OA00paHbl, TAK YTO 3aHATHUS 10 X PEILICHUIO POXOJIAT MapajuIeIbHO C U3Y4aeMbIM
MaTtepuanaoM Ha ypokax. KMIMBelI, ncnons3yromuecs Ha 3aHATHAX, UMEIOT Pa3HOYPOBHEBYIO CUCTEMY
OLICHMBAHMUS, B TOM YHMCJIE UCTOJIb3YIOTCS 3a7auu U ynpaxHeHnus uz KMo EI'D npenpinymux Jiet, 4to
MO3BOJISIET MOATOTOBUTH ydamuxcs kK caade EI'D.



DNEeKTUBHBIN Kypc « XUMUS B 33[ja4ax U yIpaKHEHUAX» paccuuTaH Ha 34 yacoB B 10 knacce (1 gac B
HEJIEIIO).

COILEPKAHUE YYEBHOI'O IPEIMETA

Tema 1. OcHOBHBIE NOHATHSA M 3AKOHbI XUMUH

3aKOH MOCTOSHCTBA COCTaBa BellecTBAa. XHUMHUYecKHe ¢opMmyibl. PacdeTsl 1Mo XUMUYECKUM
(bopMyIaM OTHOIIEHHS Macc 3JIEMEHTOB B BEIIECTBE U MACCOBBIX J0JI€H 3JIeMEHTOB. BBIBO/I MOJIEKYIApHOI
(dbopMyIIbI BelecTBa Mo 3a1aHHOMY OTHOUICHHIO MacC 3JIEMEHTOB, 10 MACCOBBIM JIOJISIM 3JIEMEHTOB B HEM.
3aKOH COXpaHEHMsI Macchl BEIIECTB IIPU XUMHUYECKUX peakuusax. XuMudyeckue ypaBHeHHs. OObeMHbIE
OTHOIICHHUS T'a30B MPH XUMHUYECKHX peakIUsX. 3aKoH ABOraipo, CIeICTBUS U3 Hero. MosspHbIid 00beM
razoB. OTHoOcHTeNbHas IUIOTHOCTH Ta3zoB. [lpocteiimme pacdersl 1o (uznyeckuMm ¢GopmyiaaMm |
XUMUYECKUM ypaBHeHUsM. OOBbeTWHEHHBIH Ta30BBIM 3aKoH. YpaBHeHHe MeHeneeBa-Knamnelipona.
Boruncnenue MossipHOI Macchl BellecTBa. Pacdyersl 10 XMMUUECKUM YPaBHEHUSIM: BBIYMCIIEHUE MACChI WIH
o0beMa MPOJYKTa peaKkluu, €CIM HCXOAHOE BEIIEeCTBO COAEPKHUT MPUMECH WU B3ATO B HU30BITKE.
Brruucnenust mo XuMHYE€CKUM YPaBHEHHUSIM C UCIIOJIb30BAHUEM TOHATUS “TIPAKTUYECKUIN BBIXOJI TPOTyKTa
peakuu’.

Tema 2. CTpoenne aToma u nepuoanyeckuii 3axkon J[.M.MenjgesieeBa

OcHoBHbBIE CBeJicHUS O CTpoeHHH aToMa. KBaHTOBble 4ymcna. ATomHble opOutanu. [IpuHimn
HauMmenbiied sHepruu. IlpaBmino KneukoBckoro. Ilpunnun Ilaymu. CocraBieHue 3€KTPOHHBIX H
3NEeKTpOHHO-Tpadudeckux Qopmya S-, p-, d-, f- 3IeMEHTOB MEPHOANYECKONW CHUCTEMBI XHMHUYECKUX
anemeHToB J[.M1.Menneneesa. BajeHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKHX 31eMeHTOB. HopManbHOE 1
BO30Y>KJIEHHOE COCTOSIHME aTOMa XUMHUYECKOro sjemeHTa. [lepmoauyeckuil 3aKOH U IMEepPHOIUYEcKas
cucrema xuMuueckux 3neMeHToB J[.M.Menneneesa. [leprosibl v rpynibl B CBETE 3JIEKTPOHHOM TEOPHUH.
3aKOHOMEPHOCTH U3MEHEHHSI XUMUYECKUX CBOWMCTB AJIEMEHTOB U UX COCIMHEHUN B MEpUOAaxX M INIaBHBIX
MOArpynnax NepuoANYECKON CUCTEMBI.

Tema 3. Xumnueckasi CBA3b

Xumudeckas CBsA3b. THUIBI XUMUYECKUX CBSI3€W: KOBaJIEHTHAs! (HETIONSIpHAs U MOJIIpHasi), HOHHas,
MeTaJuIMuecKasi. DJIEKTPOOTPULIATEIbHOCTh XUMUYECKHUX 3JIEMEHTOB. 3apsiibl HOHOB, CTENIEHU OKUCIIECHUS
XUMHUYECKHX DJIEMEHTOB B COCIMHEHHsX. BemecTBa MOJIEKYJSIPHOIO M HEMOJIEKYJSIPHOTO CTPOCHHS.
3aBUCHMOCTb CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAIINYECKON PEIIETKH.

Tema 4. PacTBopbI

PactBopsl. PacTBOpuTEND, pacTBOPEHHOE BEIIECTBO. MaccoBasi 401 paCTBOPEHHOTO BEILECTBA B
pactBope. OObeMHas 10Js1 PacTBOPEHHOIO BellecTBa. PelieHue 3anad ¢ KCMOJIB30BAHMEM MOHATUMN
MaccoBasl J0Js PAcTBOPEHHOI'O BEIECTBA B pacTBOpe. Teopus 3IEKTPOIUTHYECKON JUCCOLUALINU.
Peakmuu nonnoro oomena. CoctaBieHHUE HOHHBIX ypaBHEHUH peakuuid. ['uaponus. YpaBHeHUs THAPOIN3A
Pa3IMYHBIX BEIIECTB B MOJIEKYJISIPHON U HOHHOM (hopmax.

Tema S. TepmoanHaMHuKa XUMHYECKHX IIPOLIECCOB

OCHOBHBIE MOHATHUSI XUMUYECKOW TEPMOJMHAMUKU: BHYTPEHHSS SHEPTUsl, SHTAJIBIIHS U TEIJIOBOU
s¢pdexkr peakuuu. CraHgapTHble yciaoBHs. Peakuuu 9SK30T€pMHYECKME M D3HJIOTEPMUYECKUE.
Tepmoxumuueckue ypaBHeHus. CocTaBiIeHHE TEPMOXMMHUYECKMX  ypaBHeHUU. Pacuetsl mo
TEPMOXUMHUYECKUM yPaBHEHUSIM.

Tema 6. XumMHuYecKasi KHHETHKA

Ckopoctp xuMH4YecKOW peaknuu. DakTopbl, BIMAIONIME HA CKOPOCTh XWMHYECKOW PEAKIIMM:
MPUPOJIa PEarupyroUuX BEIIECTB, KOHIIEHTPAILUS Pearupyronx BEIIeCTB, 1aBI€HUE, BEIMYNHA TJI0IATN
IIOBEPXHOCTH CONPHUKOCHOBEHHUS PpPEAarupyroIMX BEHIECTB, TeMIEpaTypa, KaTalu3aTopbl. 3aKOH
neiicrByromux Macc. KoHcraHTa ckopocTH. PacueTel ¢ NpHMEHEHHMEM 3aKOHA JIEHCTBYIOLIMX Macc.
[IpaBmiio Baut-I'odda. Temneparypusiii ko3pduiment. Pemienue 3amad ¢ MCMoONb30BaHUEM IpaBHiIa
Bant-TI'odda. Katanmuzaropsr u kartanu3. @epmentsl. Marubutopsl. Katanutuyeckue sasl. OOpaTumbie
peakuuu. Xumuuyeckoe paBHoBecue. [Ipunnun Jle-Illatenpe. VYcmoBusi cmemeHuss XHUMUYECKOTO
paBHOBecusl. Pemienus 3agau Ha ocHoBe npuHiuna Jle-Illarense.

Tema 7. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHU

Crenenp  okucnenuss. Ilpomeccel  OKHCIEHHMS M BOCCTaHOBIEHHMS.  OKHMCIUTENBHO-
BOCCTAHOBUTEJbHBIE peakiuu. COCTABJIEHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUA MO METOAY
3JIeKTpOHHOrO Oamanca. Dnekrponu3. CocTaBieHHE YpaBHEHHUI AJIEKTPOJIM3a pPacIUIaBOB M PAacTBOPOB
BemecTB. Tema 8. CnokHbIe Heopranndeckue pemiectBa Kiaccudukammss HEOpraHUYECKUX BEIIECTB, UX
TCHETUYECKAasi CBSI3b. XHMHUYECKHE CBOHCTBAa OKCHUIOB (OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX).



XUMHUYECKHE CBOMCTBA KHCIIOT, OCHOBAHUH, colieil. AM(OTEpHBIE THAPOKCUIBI.
Jlabopamopnvie onvimol

1. HccnenoBanne XMMUYECKOW aKTUBHOCTH METAIIOB IIPU B3aUMOJICHCTBUH UX C KUCIOTaMU U
COJIsIMU.

2. V3ydeHue XMMHUYECKUX CBOWCTB Pa3jIMYHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB: OKCHJIOB,
KHCJIOT, OCHOBaHMi, coneil. HccremoBanue 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEAKIUM OT PasTUUHBIX
(haKTOpOB: TPHUPOJIBI PEATUPYIONINX BEIIECTB, KOHIIEHTPAIMU PEArHpyIOIIUX BEIIECTB, BEIMYWHBI TLIOMIAIN
MTOBEPXHOCTH UX COMPUKOCHOBEHUS, TEMIIEPATYPHI, KaTATH3aTOPA.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O
INPEAMETA

JINYHOCTHBIMM pe3yJIbTATAMM SIBJISIFOTCS:
- B IICHHOCTHO-OPHUEHTALIMOHHOHN c(hepe — YyBCTBO TOPAOCTU 33 POCCUHCKYIO HAyKYy,
OTHOIIIEHUE K TPYAY, LI€JIeyCTPEMIIEHHOCTb, CAMOKOHTPOJIb U CAMOOLIEHKA;

- B TPYyLOBOM cepe —TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JaJIbHENIIEH
00pa3zoBaTeIbHON TPAEKTOPHH;
- B IIO3HABATEIBHON cepe: MOTHBAalLlAsl  y4YEHUs, yMeHue

YOPaBIATh  CBOEH IIO3HABATEJIBHOM EATENBHOCTH.

MeTtanpeaMeTHBIMH Pe3yJIbTaTAMU SIBIISIOTCSA:

- BJaJICHUE  YHUBEPCAJIbHBIMH  €CTECTBEHHO-HAYYHBIMH  CIOCO0AMM  JI€SITEIbHOCTH:
Ha0JI0IeHNe, U3MEPEHHE, SKCIIEPUMEHT, Y4eOHOE UCCIIeIOBAaHUE;

- yMEHHE F€HEPUPOBATh UAEH, ONIPEAEIATh CPEACTBA, HEOOXOUMBIE JJI UX peaIu3aluy;

- YMEHHE ONPEIEIIATh LEIH U 33/1a4U 1eATEIbHOCTH, BBIOMPATh CPEACTBA pealn3aluy eI U
MIPUMEHSTh UX Ha IPAKTHKE;

- WCIOJI30BATh PA3IMYHBIE HCTOYHHUKH JUIS TIOTYUYCHUSI XUMUIECKON HHPOPMALIUH.

OcBoeHHME TpOrpaMMbl BHEYPOUHOH JEATENbHOCTH OOy4YaloIIMMHUCS TO3BOJUT IOJYYHUTh
CIIeAyIOIIME pe3ynbTaTsl: B cehepe pazeumusn nuuHOCMHBIX YHUBEPCAIbHBIX YUEOHBIX OelCmeEuil 6
pamkax:

1. Koenumuegnozo komnonenma 6yoym cqhopmuposamsi:

- OCHOBBI COIIMAJIbHO-KPUTUYECKOTO MBIIUIEHUS, OPUEHTALUsI B OCOOCHHOCTAX COLMAIbHBIX
OTHOIIIEHUH U B3aUMOJICHCTBUI;

- 9KOJIOTHUYECKOE CO3HAHNE, IPU3HAHNUE BBICOKOM LIEHHOCTH KM3HU BO BCEX €€ MPOSBICHUSAX;
IIPaBUJI MIOBE/ICHNS B YPE3BBIYANHBIX CUTYALIHMSX.

2. [Jennocmnoeo u SMOYUOHATLHO20 KOMNOHEHMO8 Oyoem copMuUposana:

- MOTPEeOHOCTh B CAMOBBIPAKEHUH U CAaMOpPEATIU3allii, COL[UAIbHOM IPU3HAHUU.

3. leamenvrocmnoco komnonenma 6yo0ym cgpopmuposamvi:

- YMEHHE BECTH THAJIOT Ha OCHOBE PaBHOINPABHBIX OTHOUIEHUI U B3aMMHOTO YBAKCHUS U
MPUHSTHS,

- YCTOWYMBBIN 1M03HABATEIbHBINA HHTEPEC U CTAHOBJICHHE CMBICIIO00pa3yomied pyHKINH
[T03HABATEILHOTO MOTHBA;

- TOTOBHOCTb BBIOOpa NPOPHIEHOIO 00pa30BaHMUsL.

2. OOyuaromuiicsi TOJXY4YUTh BO3MOXXHOCTB JJIs1 JOPMUPOBAHUS:

- BBIPQXKEHHOM yCTONYMBON yueOHO-1T03HABATEIbHON MOTHBAIIMH U UHTEpEca K YUCHHUIO;

- TOTOBHOCTH K CaMOOOpPa30BaHUIO U CaMOBOCIIUTaHUIO.

B cghepe pazeumus pezynamugnvix ynueepcanvbHuix yueOHbIX Oeicmeuil 00yyaroujuiica

1. Hayuurcs:

- L[eJIeTI0IaraHuo, BKJII0Yasi MOCTAHOBKY HOBBIX 1ieJiel, mpeoOpa3oBaHre MPaKTUYECKOM
3a/1a4y B IIO3HABATEIbHYIO;

- CaMOCTOATEIIbHO aHAJIU3UPOBATh YCIOBUS JOCTHKEHHUS 1€ HA OCHOBE y4€Ta BbIICIICHHBIX
YUUTENIEM OPUEHTHPOB JCHCTBUS B HOBOM Y4EOHOM MaTepHalle; - INIAHUPOBATh IMYTH TOCTHUKEHUS LIETEH.

2. Iloay4uuTh BO3MOXKHOCTb HAYYUTHCS:

- CaMOCTOSITENIbHO CTaBUTh HOBbIE yueOHBIE IIETH U 331a4H;

- IIPY IJIAHUPOBAHUU JTOCTHXKEHHUS LIEIEH CaMOCTOSTENIBHO U aJIEKBATHO YUUTHIBATh YCIOBUS
U CPEACTBA UX JOCTHIKCHMUS.

B cghepe pazsumusn KoMmMyHUKAMUGHBIX YHUBEPCANILHBIX YUEOHBIX OCUCHEUI 00OYUAIOUWUILCA



Hayuwurcs:

- a/IeKBaTHO MCII0JIb30BATh PEYb JIJIS INIAHUPOBAHUS U PETYJIALIMU CBOEH JESTENBHOCTH;

- aJICKBaTHO UCIIOJIB30BAaTh PEUEBbIC CPEACTBA ISl PEUICHUS PA3IMYHBIX KOMMYHHUKATUBHBIX
3a]1a4; BJIaIeTh YCTHON M MMCbMEHHOM peublo; CTPOUTh MOHOJIOTMYECKOE KOHTEKCTHOE BbICKA3bIBAHUE;

- OpraHU30BbIBATH U TUIAHUPOBATH YU€OHOE COTPYITHUUYECTBO C YUUTEJIEM U CBEPCTHUKAMU;

- MHTETPUPOBATHCS B TPYIIIY CBEPCTHUKOB M CTPOMUTH NMPOAYKTHBHOE B3aUMOJCIHCTBUE CO
CBEPCTHUKAMM U B3POCIIBIMHU.

1. ITomy4nTh BO3MOKHOCTb HAYYUTHCSI:

- OpaTh Ha ce0si MHUIIMATUBY B OpPraHU3aI[Ml COBMECTHOTO JCHCTBUS;

- OKa3bIBATh MOJAEPIKKY U COACUCTBHUE TEM, OT KOT'O 3aBUCHT JIOCTUKEHUE LIEJIU B COBMECTHOM
NEeSATEIbHOCTH.

B cihepe pazeumun noznagamenbHvlx yHUBEPCATbHBIX YUEOHBIX 0CliCHEUTL 00YUaAOWUIICA

1. Hayuurcs:

- OCHOBaM peajn3aluy POEKTHO-UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH;

- MIPOBOAUTH HAOIIOICHUS M SKCIIEPUMEHT MO/ PYKOBOJICTBOM YUHUTEIIS;

- OCYIIECTBJISATh PACIIMPEHHBIN TOUCK UH(POPMAIIHH C UCIIOJIB30BAHUEM PECYPCOB OHOIHOTEK
u HTtepHera.

2. [ToryauT BO3MOKHOCTD HAYYUTHCS:

- CTaBUTH MPOOJIEMY, apTYMEHTHUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITENIbHO IIPOBOAUTD MCCIIE0BAaHUSI HA OCHOBE IPUMEHEHHUSI METO/10B HAOII0ACHUS
U DKCIIEPUMEHTA;

- BBIJIBUTaTh THIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX MPOLIECCOB;

- OpraHHU30BaTh UCCIIEIOBAHUE C LIEJIBIO IPOBEPKU TUIIOTESHI;

- JenaTh  YMO3AaKJIIOYEHHs] M BBIBOABI Ha OCHOBe aprymeHtauuu IIpeaMeTHbIMH
pe3yJibTaTaMH OCBOCHUS [TPOTrPaMMBbI SIBJISIOTCS:

- B TIO3HABaTeNbHON cdepe: OMUCHIBATh JEMOHCTPAI[MOHHBIE W  CaMOCTOSITENBEHO
MPOBEACHHBIC OSKCIEPUMEHTHI, HWCIONB3Ysl ISl 3TOTO0 PYCCKUM SI3bIK U SA3BIK XUMHUU; HAOII0JIaTh
JEMOHCTPUPYEMBIE M CAMOCTOSITEJILHO IPOBOJUMBIE OIBIThI, XUMUYECKHE PEAKIMH, MPOTEKAIOIINE B
MIPUPOJIE U B OBITY;

- B IICHHOCTHO-OPUEHTALMOHHONW cdepe: CTPOUTh CBOE IIOBEJACHHE B COOTBETCTBUU C
MPUHIIMIIAMU OEPEKHOTO OTHOILIEHHS K TPUPO/IE;

- B TpyIoBOW cdepe: IUIAHUPOBATh M OCYLIECTBIATH CaMOCTOSTENbHYIO paboTy Mo
MMOBTOPEHHIO M OCBOCHUIO TEOPETUUYECKON YaCTH, TUIAHUPOBATH U MPOBOJAUTH XUMUYECKUN IKCIIEPUMEHT;
HCII0JIb30BAaTh BEILIECTBA B COOTBETCTBUHU C UX MPEIHA3HAYEHUEM U CBOMCTBAMU;

- B cepe 0e30MaCHOCTH KHU3HEACITEIBHOCTHU: OKAa3blBaTh IEPBYI0 IOMOIIL IPH
OTpaBJICHUSIX, 0KOTaX U IPYTUX TPaBMaX, CBI3aHHBIX C BEIIECTBAMU M 1aOOPATOPHBIM 000PYI0BAaHHEM.

B pe3yabTate u3yyeHHs1 XUMUM HA 6230BOM YPOBHE YUEHHK [0JI’K€H 3HATH/TIOHUMATh:

* uenu nposeaeHus OI'D

* ocobenHnoctu mposeaeHust OI'D

* CTPYKTYpY U conepxkanne KMMoB no xumun

. Ba)KHEHINTNE XMMUYECKUE TOHITHS: PAJUKaJ, ajUIOTPOINHUs, aTOMHBIC S-, P-, d- opOuTaH,
XUMHYECKass CBSA3b, JJIEKTPOOTPHUIATENFHOCTh, BAJICHTHOCTh, CTENEHb OKHUCICHHS, THOPUAM3AIM
opbuTaneil, IpOCTPaHCTBEHHOE CTPOCHUE MOJIEKYJI, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00beM, BelllecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS, UCTUHHBIE PACTBOPHI, JIEKTPOIUTHUECKAs TUCCOLUALINS,
KHCJIOTHO-OCHOBHBIE PEAKIIUU B BOJHBIX PACTBOPAX, OKUCIIEHHWE U BOCCTAHOBJIEHHE, JIEKTPOJIN3, CKOPOCTh
XUMUYECKON PeaKluy, MEXaHU3M PEAKIIMU, OCHOBHBIE TUIIbI PEAKIIUN B HEOPTaHUUECKOW XUMUU;

. KJIacCU(PUKAIIIO u HOMEHKJIaTypy HEOPraHUYECKUX

COCITUHCHHIA,

. BEILIECTBA U MAaTE€PHUAJIbI, IIUPOKO UCIIOIb3YEMBIE B IPAKTUKE: OCHOBHBIE METAJLIBI U CILJIABBI,
rpa(bHT, KBap1, CTCKJIO, HEMCHT, MUHCPAJILHBIC yaoGpeHH;{, MHHCPAJILHBIC KUCJIOTHI, MICJI0YU, daMMHUAK;
YMeETh:

* 0OpMIIATH 3a/IaHUS C Pa3BEPHYTHIM OTBETOM
*3QeKTUBHO paclpenessaTh BpeMs Ha BHITIOTHEHUE 3a/1aHUN

Ha3bIBaTh U3YUEHHBIE BEIIECTBA MO «TPUBHAIBHOI» U MEXIYHApOAHONW HOMEHKJIATypaM; ® ONPEIeATh:



BAJICHTHOCTh M CTCIICHb OKHCJICHHS XHMHUYCCKHX DJJICMCHTOB, THI XHMHUYCCKOM CBSI3H, THII
KPUCTAJUTMYECKON PEIIeTKH, XapaKTep Cpeabl B BOJHBIX PACTBOPAX, OKUCIUTEIh M BOCCTAHOBHUTEID,
HaIpaBJICHUE CMEIICHHSI PABHOBECHS 10| BIUSHUEM PAa3IHYHBIX (PAKTOPOB, MPUHAIICIKHOCTh BEIIECTB K
Pa3IMYHBIM KJIaccaM HEOPTraHUYECKUX COSTUHEHUMN, THUITBI PEaKIIUil B HEOPraHUYECKONH XUMUU;

. XapaKTEPU30BaTh: S- , P- U d-3JEMEHTHI N0 MX IOJOKEHUIO B MEPUOJIUYECKON CHCTEME
JI. . MenneneeBa; oOmMe XHMHYCCKHE CBOHCTBAa META/UIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUI;

. OOBSCHSITh: 3aBUCHMOCTh CBOWCTB XUMHUUYECKOT'O AJIEMEHTAa M 00pa30BaHHBIX UM BEIIECTB OT
MoJoKeHus B mepuoauyecko cucreme .M. MenzeneeBa; 3aBUCMMOCTb CBOWCTB HEOPraHUYECKUX
BEIIECTB OT UX COCTaBa M CTPOCHHUS, IPUPOY M CIIOCOOBI 00pa30BaHUS XUMUIECKOU CBSI3U; 3aBUCHIMOCTh
CKOPOCTH XMMHYECKOW PEaKIMu OT Pa3IMYHBIX (PaKTOPOB; ® BBIMOJIHATH XUMHUUYECKUMA AKCIIEPUMEHT T10:
pacrno3HaBaHUIO BAXKHEUIITUX HEOPTAaHUYECKUX BEIIECTB; MOTYUYEHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIIUXCS
K M3yYCHHBIM KJIACCaM COCIMHCHHUIA;

. MIPOBOJIUTH PACUYETHI IO XUMHUUECKUM (POpMYJIaM B YPaBHEHUSM PEAKIIHA;

. OCYIIECTBIISITh CAMOCTOSITENIbHBIN MOMCK XUMHUYECKOW WH(OPMALUU C HCIOIb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX W3JaHUM, KOMIIBIOTEPHBIX 0a3
TaHHBIX, pecypcoB MHTepHEeTa); HCIOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU i1 00paboTKU U mepeaayn
nHGOPMAIINY U €€ TIPEICTABICHS B pa3IMUHBIX (hopMmax;

(] Hcnonb30BaTh MpuOOpEeTEHHbIE 3HAHUS M YMEHUS B MPAKTUYECKOU JEATEIbHOCTH H
MMOBCETHEBHOW XU3HM JJIsi: 0€30IMacHOro OOpallleHusi ¢ BEIIECTBAMH M MaTepHallaMU B TTOBCEIHEBHOM
KU3HM W TPAMOTHOTO OKa3aHWs IIEPBOM TMOMOIIM IMPH 0XKOTrax KHCIOTaMU U IIEJ0YaMH; OOBSICHEHUS
OTIENBbHBIX (DAKTOB W TIPUPOIHBIX SBJICHHUN, KPUTUYCCKOW OIICHKM HWH(OpMamuu O BEIIECTBAX,
UCIOJIb3YEMBIX B OBITY.

. MOHUMAaHMS TII00ATBHBIX MPOOJIEM, CTOSALINX IMEPe]] YeTOBEYECTBOM: IKOJIOTUIYECKUX,
SHEPreTUYECKUX U ChIPbEBBIX;

. O0BSICHEHUS! XUMUYECKHX SIBIICHUH, IPOUCXOAIIUX B IPUPOAE, ObITY M Ha IPOU3BOCTBE;

. 9KOJIOTMYECKH I'PaMOTHOI'O TIOBEJIEHUS B OKpY Kalollel cpeie;

. OLICHKH BIIMSHUS XUMUYECKOT0 3arpsI3HEHUS OKPYKAIOLIEH Cpeibl Ha OPraHNu3M YEJI0BEKA U
ApyTHUE )KUBbIE OPraHU3MBbI;

. 6e3omacHoil paboTHI ¢ BelllecTBaMU B 1JaOOpaTOPHH, OBITY U Ha IPOU3BOICTBE;

. OINIpEICNICHUs] BO3MOJKHOCTH IPOTEKAHMSI XUMHYECKHX MPEBPAILECHUN B PA3JIMUHBIX
YCIIOBUSIX U OLIEHKHU MX TOCJIEICTBUM;

. pacrio3HaBaHMs U UICHTU(UKALMY Ba)KHEHIIIUX BEILIECTB U MaTEPUAJIOB;

. OLIEHKH KauecTBa MUTHEBOW BOJIbI U OTJIEIbHBIX MUIIEBBIX IPOTYKTOB;

. KPUTHYECKON OILIEHKH JIOCTOBEPHOCTH XMMHYECKOH MH(pOpMaluu, MOCTyHaromen u3

Pa3JIMIHBIX UCTOYHUKOB.

KPUCTAJUIMYECKOW PELIETKH, XapaKTep Cpeabl B BOJHBIX PACTBOpPAx, OKHUCIUTEIb U BOCCTAHOBHUTEID,
HaIpaBlIeHUE CMEIICHHsI PABHOBECHS MOJ] BIUSHUEM Pa3IUYHbIX (aKTOPOB, MPUHAJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJIACCaM HEOPTaHMYECKUX COEAUHEHHM, TUITBI PEaKIINi B HEOPraHUYECKOW XHUMUU;

. XapaKTEePU30BaTh: S- , P- U d-dJEMEHTHI N0 WX IOJOKEHUIO B MEPUOJIUYECKON CHCTEME
JN.M.MengeneeBa; oOmue XUMHUYECKHE CBOWCTBA METaUIOB, HEMETAIJIOB, OCHOBHBIX KIIACCOB
HEOPraHWYECKUX COCTMHEHUI;

. OOBSICHSITh: 3aBUCUMOCTb CBOMCTB XUMUYECKOTO JIEMEHTAa i 00pa30BaHHBIX UM BEIIECTB OT
MoJoKeHus B mepuoaumyeckoi cucreme JI.M. MenzeneeBa; 3aBUCMMOCTh CBOWCTB HEOPraHUYECKUX
BEIIECTB OT UX COCTAaBa M CTPOCHHUSI; IPUPOIY U CIIOCOOBI 00pa30BaHMsI XUMUYECKOU CBSI3U; 3aBUCUMOCTh
CKOPOCTH XUMHYECKOW PEaKIUu OT PA3THIHBIX (PAaKTOPOB; * BBIMOIHATH XUMUYECKUNA IKCIEPUMEHT TI0:
pacIO3HaBaHUIO BAKHEUIIINX HEOPTAHUYECKUX BEUIECTB; IOJYYEHUIO KOHKPETHBIX BEIIECTB, OTHOCSIINXCS
K U3YUYEHHBIM KJIACCaM COEJIMHEHHUI;

. MIPOBOJIUTH PACUYETHI IO XUMHUUECKUM (POPMYJIaM B YPaBHEHUSIM PEAKIIH;

. OCYIIECTBIISITh CAMOCTOSITEIPHBIA MOUCK XUMHUYECKONW WH(MOpMAIMK C HCIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHHUKOB (CIPABOYHBIX, HAYYHBIX M HAYYHO-TIOMYJISPHBIX M3JaHHUH, KOMIBIOTEPHBIX 0a3
TaHHBIX, pecypcoB MHTEpHETA); UCTIOIB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHH JIJI1 00pa0OTKH U Tepenadn
nH(OpPMAIIUY U €€ TIPEICTaBICHS B pa3IHMUHBIX (popMmax;

O Hcnons3oBath NpHOOpPETCHHBIC 3HAHWUS U YMEHHUSI B MPAKTUUECKOU NEATEITLHOCTH WU
MOBCETHEBHOM >KM3HM JIs: 0€30MacHOr0 OOpalleHHsl ¢ BEIIECTBAMH M MaTepHallaMd B MOBCEIHEBHOM



KU3HU U TPAMOTHOTO OKAa3aHWs TEPBOM MOMOIIM MPU 0XKOTaX KHCIOTAMH W IIEI0YaMH; OOBSICHEHUS
OTIENbHBIX (AKTOB W TPUPOIHBIX SBJICHUM; KPUTHYECKOW OLIEHKM HH(OpManuu O BeIecTBax,
HCIIOJIb3YEMBIX B OBITY.

. MMOHUMAaHHUS TI00ANbHBIX MPOOJIEM, CTOSIIIUX MEpe] YEIOBEYECTBOM: IKOJIOTUYECKUX,
SHEPIreTUYECKUX U ChIPbEBBIX;

. OO0BSICHEHUS] XUMUYECKHX SIBJICHUI, IPOUCXOSINUX B IPUPO/IC, OBITY U HA MPOU3BOJICTBE;

. 9KOJIOTMYECKH IPAMOTHOIO MTOBEJCHUS B OKPYIKAIOILIEH CPEJIE;

. OLICHKH BJIMSHUS XMMHUYECKOT0 3arpsI3HEHUS OKPYIKaOIIEeH Cpe/ibl HA OPraHU3M YeJIOBEKa U
JPYTHUE 5KUBbIE OPTaHU3MBblI;

. 0e30macHO# paboThI C BEMECTBAMH B JIAOOPATOPHH, OBITY U Ha MPOU3BOJICTBE;

. ONpeJIeJICHUsI BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKHX MPEBPAIICHUN B PAa3JIMUHBIX
YCJIOBUSIX U OIIEHKH UX TOCIEACTBUM;

. pacrno3HaBaHUs U UACHTU(DUKAIINY Ba)KHEHIINX BEIIECTB U MaTEPHUAJIOB;

. OILICHKU KaueCTBa MUTHEBOM BOJIBI U OT/IEIBHBIX MUIIEBBIX TPOIYKTOB;

. KPUTUYECKOW OLIEHKH JTOCTOBEPHOCTH XUMHUYECKOW WMH(MOpMAIMH, MOCTyMHaromen u3

Pa3iIMIHBIX UCTOYHUKOB.
TemaTn4eckoe IJIAHUPOBAHHUE C YKAa3aHUEM YaCOB, OTBOJAUMBIX HaA OCBOCHHE KaxKa0i TeMbl

Ne n/m Tema KoaunuecTBO 4acoB
1 BemtectBo 7
2 XUMHYECKUE PEAKIIUU 7
3 DJIeMEHTapHbIE OCHOBBEI HEOpPraHU4YeCKoMu XUMUHU. | 8

[IpeacraBnenus: 00 OpraHUYECKUX BEIIECTBAX

4 MeTOI[BI II03HAaHUA U XUMHWYCCKHEC ABJICHUA 7

5 XUMHUS U KU3HDb 5

TemaTuyeckoe NJIAHUPOBAHHE

Ne ®opmbl opranusanuu M| HanMeHoBaHue pas3nenoB u KomnuecTtBo
n/n | Buasl qesiTeIbHOCTH TeM 4acoB
1 JEeKIus Crpoenue aroma. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK| 1

aToMOB TiepBbIX 203J€MEHTOB MEPUOANIECKOM
cuctembl /I1. Menneneena.

2 JICKO WA HCpI/IO,Z[I/I‘-ICCKI/Iﬁ 3dKOH U ICPpUOANYCCKAaA CUCTCMaA 1
XHUMHUYCCKUX OJICMCHTOB.
3 JICKO WA CTpOCHI/IC BEIIECTB. XHMHUYECKasl CBSI3b: 1

KOBaJIeHTHas (MOJsipHast U
HEMoJIsIpHasi), MOHHAs, METAJUIMYEeCKasl.

4 JIEKIUA BanmenTHOCTE XMMHUYeCKHUX DJiIeMEeHTOB. CTeleHb 1
OKHUCJICHUSA XUMHYECKUX
DJIEMEHTOB.

5 Pemtenue 3aganuii UucTeie BeniecTBa U cMeCU. ATOMBI U MOJIEKYJIBI. 1
XHUMHUYECKUH 3JIEMEHT.

6 Pemtenue 3agau [Ipocteie U cnoxuble BeniecTBa. OCHOBHBIE 1

KJIaCChl HEOPraHWYECKUX
BeniecTB. HoMeHkIaTypa HEOpraHM4eCKux
COEIUHEHUN.

7 TectupoBanue Pemennie TpeHUPOBOUHBIX TECTOB JJIsl IOJTOTOBKHU K 1
I'UA (1-5)




Pemrenue 3ananuii

XHUMHUUYECKas peakius. Y CIOBUsA U NIPU3HAKU
MIPOTEKAHU XUMUYECKUXPEAKLIUNA. XUMUYECKHE
ypaBHeHHsA. COXpaHEHHE MAacChl BELIECTB IIPU
XMMHYECKHUX PEaKLHUsX.

9 Pemrenue 3amanuii Kiaccudukarus XuMH4ecKuX peakiuii o pa3aundHbIM
MPU3HAKAM: YUCITY U
COCTaBY UCXOJHBIX U MOJIyYEHHBIX BEILECTB,
W3MEHEHUIO CTEMEHEUOKHUCIICHUSI XUMUYECKUX
3JIEMEHTOB, [IOTJIOLIEHUIO U BbLICIECHUIO YHEPTHHU.
10 | nekuus DNEKTPOIUTHI U HEANIEKTPOIUTHI. KaTHOHBI M1 aHHOHBI.
DNEKTpONIUTHYECKAs
JIMCCOIMAIMSL KUCIIOT, IEJIOYeH U cosiell (CpeaHuXx).
11 |mpakTukym Peakniuu noHHOTO OOMEHA U yCIOBHUS HX
OCYIIIECTBICHHS
12 | Pemenue 3agau YrnpakHeHue Ha HalMCcaHue YpaBHEHUH peakuuid
HMOHHOT0 OOMEHa.
Pemenue 3ananuit OKUCINTENEHO-BOCCTAHOBUTEIILHBIC peaxIuu.
13 BOCCTaHOBUTEb.
14 | TectupoBanue Petienue TpeHUPOBOYHBIX TECTOB JJIsl TIOJITOTOBKH K
I'A
15 [pakTukym XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
XHUMHUYECKUE CBOMCTBA MPOCTHIXBEIIECTB-
16 |mpakTUKyM XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJIJIOB: BOJIOPO/A,
KHCIIOPOJIa, TaJIOTeHOB, CePHI, a30Ta, (hocdopa,
yIiepoJia, KpEMHHUS.
17 |mpakTukym XUMUYECKHE CBOWCTBA CIIOKHBIX BEIIECTB.
XUMHUYECKUe CBOMCTBA
OKCHJIOB: OCHOBHBIX, aM(DOTEPHBIX, KUCITIOTHBIX.
18 [mpakTukym XHWMHUYECKUE CBOMCTBA OCHOBAHUM.
19 mpakTukym XHWMHYECKUE CBOMCTBA KUCIIOT.
20 mpakTHKyM XUMHUYECKUE CBOMCTBA COJIEH (CpeaHUX).
21 TectupoBanue B3anMocBsI3b pa3nu4HbIX KIaCCOB
22 | U3y4eHue HOBOTO IIpaBuna  Oe3omacHOM  pabOTBI B IIKOJIBHOM
MaTtepuaia naboparopuu. Jlaboparopnas nocyja u
obopynoBanue. PasnmeneHume cmeceil W OYMCTKA
BemlectB. [Ipurorosnenne pactBopoB. OnpeneneHue
XapakTepa Cpelpl pacTBOpa KHUCIOT U IIeJIo4Yel c
MOMOIIIbI0 UHJIUKATOPOB. KauecTBeHHBIE peakluu Ha
WOHBI B pacCTBOPE
23 Pemenue 3amannit [Tonyuenne Ta3000pa3HBIX  BEMICCTB.
KauecTBeHHBIE peakiuu  Ha
ra3oo0pa3HbIe BemecTBa (KHUCIOpOoI1, BOJAOPO,
YTJICKUCIIBIN Ta3, aMMHUAK).
24 | Pemrenue 3amad [IpoBeneHue pacueToB Ha OCHOBE GOPMYIT U
YPAaBHEHUN PEaKLIMM.
25 | Pemenue 3amgau Brruncnenust MaccoBOi 10JIM XUMUYECKOTO 3JIEMEHTA
B BEIIECTBE.
26 Pemenue 3amau Brraucienust MaccoBOi 10 paCTBOPEHHOTO

BEIIECTBA B pAaCTBODE.




27 Pemenne 3agau BrlunciaeHne KOJIMYeCTBa BEIECTBA, MACChl MIIU 1
o0BeMa BelecTBa MOKOJIUYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 PEareHTOB WIIH
MIPOJTYKTOB PEAKIIHH.

28 Pemrenue 3agay PemeHue TpeHUPOBOYHBIX TECTOB IS IIOATOTOBKH K 1
THA.
29 JIEKIIUS XUMHYECKHUE CBOMCTBA CJIOKHBIX BEIIECTB. 1
XuMHuuecKue CBOMCTBA
OKCH/IOB: OCHOBHBIX, aM(DOTEPHBIX, KUCIIOTHBIX.
30 | Pemenue 3ananmii [TpoGembr 6€30MacHOTO KUCIOJIb30BAHUS BEIIECTB U 1

XUMHYECKUX peaKkuid
B NIOBCEIHEBHOM KU3HU. XUMUUYECKOE 3arpA3HECHUE
OKPYKaIoIIe Cpeibl HEro MOCJIEICTBHUS.

31- | TectupoBanue PemreHne TpeHUPOBOYHBIX TECTOB U1 IIOATOTOBKH K 2
32 I'MA
33- | TectupoBaHue PerreHne TpeHUPOBOYHBIX TECTOB U1 IIOATOTOBKU K 2
34 'MA

YYEBHO-METOAMYECKOE N1 MATEPNAJIbHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O I[TPOLIECCA

Cnmcok JuTepaTypsbl AJIs1 YIUTEJIA:

OCHOBHAA:

1. Xomuenko I'. I1., Xomuenko U. I'. 3amaun mo xumuu. M: Bricias mikoia, 1986, 1990, 1997.
2003 2. Ky3pmenko, H. E. COopHuK 3a71a4 110 XMMHH JUTSI TOCTYTIAIONINX B By3bl. — M.: OHukc 21 Bek,

3. Xomuenko I'. I1., Xomuenko U. I'. COopHUK 33124 IO XUMUH TSI TOCTYMAIOIINX B BY3bl. M.:
Hosast Boana, 2002.

4. Csutanbko U. B. Hecrannaptaeie 3agaun no xumuu. M.: MUPOC, 1994.

5. Pemmenue 3a1a4d o XuMun anredpamdeckum crocodoom. M., 1992.

6. ['y6anosa I0.K. CoopHUK 3a1a4 MO OpraHuyecKkoil Xxumuu ¢ pemeHusMu. Capartos, «Jlureit»,
1999

00NnOIHUMENbHAA:

6. BpyOneBckmii, A. H. 1000 3ama4 mo XUMUM € IETIOYKaMH MPEBPAIICHHH W KOHTPOJIHHBIMH
TECTaMu JIJIsl a0UTYPUEHTOB M MIKOJIBHUKOB. — MuHck: FOrumpecc, 2003.

7. Becepoccuiickasi XUMHYECKast OJTMMITHA 1A TIKOJIBHUKOB: KH. st yuutens. — M.: [IpocBemienue,
1996.

8. 3amaun Bcepoccuiickux onmumnuaz no xumu / [Tox obmeit pea. B. B. Jlynuna. — M.: Dk3ameH,
2003.

9. Xumus: 3aauu ¢ OTBETaMU M perieHusMu: Yued. meroa. mocodue / [Tox pen. mpod. T. B.
JIucnuknua. — M.: U3n-Bo ACT, 2004.

10. Kpectunus, A. H. 3agaun mo xumun: Het Hrgero npoimie: Yue6. mocobue st 8-11 kimaccoB. —
M.: I'enxep, 1997.

11. IllamoBa, M. 0. Yumumcs pemiaTe pacyeTHBIE 3314l MO0 XMMHH: TEXHOJIOTHS U alTOPUTMBI
pemenust. — M.: Hlkona-IIpecc, 1999.

Cnmcok JIuTepaTypsl Il y4YeHUKA:

OCHOGHaA:

1. Xomuenko, I'. I1., Xomuenko, 1. I'. COopHUK 33124 IO XUMUU JIJIS TOCTYMAIOIINX B BY3bl. — M..:
Hog. BonHa, 1996.

2. Heopranmnueckast xumusi. PernreOHUK.

3. Xomuenko I'. I1., Xomuenko U. I'. COopHUK 33ama4 U yIpaKHEHUH MO0 XUMHUHU I CPEIHEH
mkonsl. M: Hosas Bonra, 2002.

4. Ky3pmenko, H. E., Epemun, B. B. 2000 3agau u ynpaxkaenuit mo xumuu. — M.: Dx3amen, 1998.

00noOIHUmMeENbHAA:



5. Byapymxkak I1. 3agaun o xumun. M.: Mup, 1989.

6. ITy3akos, C. A., [Torikos, B. A. [TocoOue 1mo XumMuu J1jisi TOCTYIAIOIINX B BY3bl: Y4eb. mocobwue.
— M.: Beicmi. mik., 1999.

7. Ceuranbpko, M. B. Hecranmaptasie 3agaun mo xumuu. — M ¢ Mupoc 1995.

8. CyBopos, A. B. Opurunanphbie 3a1auu 110 Xumud ¢ pemenusvu — CI16: Xumus, 1998.

9. Vmkanosa, B. H., MoanBauc, H. B. Xumus: koHKypcHbIE 3amaun U OTBEeTHI: [locobue mis
noctynaromux B By3sl. — M.: [IpocBemenue 2000

10. MuibueB, B. A., Kosanesa, 3. C. TumoBble pacyeTHbIC 3aa4M MO XUMUHU JJIs ydammxces 9
KJIacCOB Ha 0a3e yueOHoro cranmapra. — M.: ApKru, 2002.

11. Tabpuensa, O. C. 3agaun o0 XUMHUH U cIOcO0bI uX perienus. 8-9ki.-M.:Ipoda, 2004.

apyrue uH(opMaMOHHbIE HCTOYHHKH

1. Bensier, H. H. O cucremHom moxoze K peuienuto 3aaad // Xumus B mikosne. 1998. N 5. C. 46.

2. Bacunsesa, C. . Ucnonb3oBanne nHGOPMAIIMOHHO-CIIPABOYHOTO MaTepraia Mpu COCTABICHUH
xuMudeckux 3anau // Xumust B mkose. 1994, Ne 3. C. 34.
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