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Pabouas mporpamma pazpaborana B cootBeTcTBrr ¢ ®I'OC Ha 0CHOBE IpHUMEpPHO
mporpaMMbl  00weoOpa3oBaTenbHOM — yueOHOH — AWCHUIUIMHBI — «XHMHS»»  UIS
npoecCHOHANBHBIX ~ 0o0pa3oBaTeNbHBIX  OpraHu3anuii,  omoOpenHoii  HaydHo-
MeToguieckuM coBetoM llenTpa mpodeccuonansaoro obpazoanus OIAY «DPHPO» u
PEKOMEHIOBAaHHOM JUISl peanu3allidl OCHOBHOM NpoecCHOHATBHON 00pazoBaTelbHON
nporpamMbl CITIO Ha 6a3e OCHOBHOTO 00IIero 00pa3soBaHUS C MOJIYYEHHEM CPEIHETO
obmero o6pasopanus. IIpotokon Ne 3 ot 21.07.2015. ABTOpEI IpUMEPHOM TPOrPaMMEL:
O.C. T'abpmensn, mpodeccop Kadenpbl ecTeCTBEHHO-3KOJIOTHYECKOTO 00pa3OBaHMS
Ilemarornyeckoll axkageMuy IOCIEIUIUIOMHOTO oOpa3oBaHWs, K. I. H., mpodeccop,
3aciykeHHpli  yuurens P®; HI.  OctpoymoB, AUPEKTOp  DHIEIBCCKOTO
TexHojoruyeckoro uHCTHTYTa (pumman OI'BOY «CapartoBckuii ToCyaapCTBEHHBIN
TeXHHYeCKnui yHuBepcuTeT M. FO.A. T'arapunay), 1. xum. H., mpodeccop.

Pabouas mporpamMMa IpeqHa3HaueHa AV CHEIHAIBEHOCTH CPEOHETO MPOQeCCHOHATBHOTO
o6pazoBaHus TexHUYeckoro npopmwrt: 21.02.18 Obozamernue noie3HbLx UCKONAEMUBIX.

Paspa6orunk: IOpkuna E.I'.— npenogaBarens ectectBeHHbIX quciiumigd [ BITOY
«UI'TK um. ML.U. HlamoBa»
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1. HIOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma o0611ieo0pa3oBaTeIbHOM Y4EOHOW OUCHUIIUHBL «XUMHUD»
npelHa3HavYeHa JUIsl M3Y4YEHUsT XUMHH B UepeMXOBCKOM TOPHOTEXHHMYECKOM KOJUIEIKE
um. M.U. IllagoBa, peanusyroiemM 0Opa3oBaTEIbHYIO HPOTrpaMMy CpPEIHEro OOIIero
oOpa3oBaHMs B Mpeaenax OCBOCHHS MPOrpaMMbl MOATOTOBKM CHELHUATUCTOB CPEIHETO
3BeHa M0 cneumanbHOCTH 21.02.18 O60z2amenue none3nvix uckonaemwvix, Ha 0a3e
OCHOBHOTO 00111eT0 00pa30oBaHUsI.

Copepxxanne paboueid nporpamMmbl  «XHMHS» HAOpaBlI€HO Ha JOCTH)KEHHUE
CHEAYIOIINX LENEH:

* (opMupoBanue y 00y4Jaronuxcsi yMEHHsI OIICHUBATh 3HAYMMOCTh XUMHUUYECKOTO 3HAHUS
JUTSL KQXK/I0TO YEJIOBEKa;

* ¢opMHpoBaHrE y 00yHarOUIUXCSl I[EJIOCTHOTO MPEACTABICHUS] O MUPE U POJIM XUMHUU B
CO3JJaHUU COBPEMEHHOM €CTECTBEHHOHAYYHON KAapTUHBI MHUpPa; YMEHUS OOBICHSTH
OOBEKTHl W TMPOILIECCHl OKPYKAIOIIEH NEeWCTBUTEIBHOCTU — MPUPOIHOM, COLUATBHOM,
KYJIbTYPHOUM, TEXHUYECKOMN CPEJIbl, — UCIIONIB3Ysl Il STOTO XUMUYECKHUE 3HAHUS;

* pa3BUTHE y 00yUaIOIUXCA YMEHUN pa3audaTh (GaKkThl U OLICHKH, CPABHUBATH OIECHOYHBIE
BBIBO/JIbI, BUJIETh UX CBSI3b C KPUTEPHUSMH OILICHOK U CBSI3b KPUTEPHUEB C OMpEACIEHHOMN
CUCTEMOM LIeHHOCTEN, (POPMYIUPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

* npuoOpeTeHne 00y4JaroIMMHUCS OIbITa Pa3HOOOPA3HOW AESITENBHOCTH, OIbITA TO3HAHUS
M CaMOIIO3HAHMS; KIIIOUEBBIX HABBIKOB, HMMEIOIIUX YHHBEPCAJIbHOE 3HA4YCHHE IS
Pa3IUYHBIX BUIOB JIEATCIBHOCTH (HABBIKOB pEHICHUS TPOOJIEM, MPUHATHS PEIICHUM,
MOMCKa, aHain3a U OOpabOTKH MHQOpMalUHd, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB
MU3MEPEHU, HABBIKOB COTPYJHUYECTBA, HABBIKOB O€30I1aCHOr0 0OpalIEeHUs! C BEUIECTBAMU
B [TOBCETHEBHOM KU3HU).

B paGouyio mporpaMmy BKJIIOYEHO COJIEp’KaHUE, HalpaBlieHHOE Ha (OpPMHpPOBAHUE Y
CTYJICHTOB KOMIIETEHIIMH, HEOOXOAUMBIX s KadecTBeHHOro ocoenus [IIICC3 mo
crnennansHocTd 21.02.18 Ob60z2awenue nonesnvix uckonaemvix Ha 0a3e OCHOBHOTO
oOmero o0pa3oBaHMsl C TMOJy4YeHHEeM cpeaHero oOmero obpaszoBanus 21.02.18
Obozawenue noye3Hvix UCKONAEeMbIX.

PabGouass mporpamMma JUCHUIUIMHBI «XHUMHS» YTOYHSAET COJIEpKaAHUE Y4yeOHOro
Marepuana, IOCJIeI0BATEIbHOCTh €ro H3y4YeHHUs, paclpeleleHue YYeOHBbIX YacoB,
TeMaTUKY MPOEKTOB (pedepaToB), BUALI CAMOCTOSITEIbHBIX pabOT, YUUTHIBAs CrieUPUKY
MporpamMMbl  TIOJITOTOBKHU CIICIIMAJIMCTOB CPEAHETO 3BEeHa Mo crneruanpHoctn 21.02.18
Obozawenue noje3HplX UCKONAEMbIX.

N3yuyenue oOmeoOpa3oBaTebHON Y4YeOHOW JUCHUIUIMHBI «XHMMMS» 3aBeplIaeTCs
MOBE/ICHUEM UTOTOB B (hopMe U dhepeHIIMPOBAHHOTO 3a4eTa B paMKax MPOMEXYTOUHOMN
aTTecTaluu cTyAeHToB B mpoiecce ocBoeHus [IIICC3 ¢ momydeHueM cpeaHero oOIiero
oOpa3oBaHUs.

B pazgene mporpammbl «CTpyKTypa M cojaepkKaHuE Y4eOHOW TUCIUIUIMHBDY KYypCHBOM
BBIJICJICH MaTepHuai, KOTOPBINA MIPU U3ydeHUH reorpaduu KOHTPOIIO HE TTOJICIKHUT.

B komiemkxe Ha ocBoeHHE y4eOHOM JUCHMILTUHBI « XUMUS» B COOTBETCTBUU C YUYEOHBIM

IJIJAHOM TMPOTPaMMbl TOJATOTOBKHM CHEIHUAIMCTOB CPEAHEro 3BEHA MO CHEIUaIbHOCTU
21.02.18 Obozawmenue nonesnuvix uckonaemwvix orBoautcs 117 yacoB (MakcHMallbHas



Harpys3ka), M3 KOTOpOH oOs3aTenpHas ayAUTOpPHAs Harpy3ka COCTaBIseT /8 dYacos,
camocrositenbHas padora 39 yacoB. Ha npaktuueckue padoTsl oTBOAUTCS 24 yaca.

2. INTAHUPYEMBIE IMYHOCTHBIE, METAIIPEJMETHBIE U
NPEJIMETHBIE PE3YJBbTATBI OCBOEHUSA YYEBHOU INCHHUIIJINHBI
«XHUMMUS»

OcBocHue COACPKaAHUA y‘I€6HOﬁ JUCITHUITIINHBI «XI/IMI/IH», obecrnieunBaeT
JOCTH)KCHHE CTYACHTAMH CICAYIONIUX Pe3yJIbTaTOB.

JJUYHOCTHBIX:

. YYBCTBO TOPJIOCTH M YBOKCHHSI K UCTOPUH U JOCTHIKCHHUSIM OTCYECTBEHHOM
XUMUYECKOM HAyKW; XHMHYECKH TPaMOTHOE TIOBEACHHWE B MpodeCcCHOHATBHON
JESATETPHOCTH U B OBITY MPU OOpaIeHUH ¢ XMMUYCCKHMHU BEIIeCTBAMH, MaTepuajiaMu 1
MPOLIECCAMY;

. TOTOBHOCTH K MPOJIODKCHUIO 00pa30BaHMsI M TMOBBIICHUS KBATH(PUKAIINH B
n30paHHON MpodecCuoHaTBHOMN AEATEILHOCTH U 00BEKTUBHOE
OCO3HAHHUE POJIM XUMUYECKUX KOMIIETEHIIUN B 3TOM;

. YMEHHE HCIOJb30BaTh JOCTH)KCHHUS COBPEMCHHONW XHMHUYECKOW HAyKd M
XUMUYCCKUX TEXHOJIOTHH JJIS MOBBITIICHUS COOCTBEHHOTO HHTEIICKTYJIBHOTO PA3BUTHS B
BBIOPAHHON TPO(ECCUOHATIBHOM €SI TEIbHOCTH.

MeTanpeIMeTHbIX:

. UCIIOJIb30BAaHUE PA3UYHBIX BHJIOB II03HABATEIBHOM JIEATEIBHOCTH U
OCHOBHBIX HMHTEIJICKTyaJIbHBIX oOmepanuii (IOCTaHOBKA 3ajayd, (OpMYyJIHpPOBAHUE
TUINOTE3, aHalu3 W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CUCTEMAaTH3allus, BbBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d, MOWCK aHajJoroB, (OPMYJIUPOBAHHE BBIBOJIOB) IS
pelIeHUs] TOCTaBJICHHOM 3a7aud, TMPUMEHEHHE OCHOBHBIX METOJIOB  ITO3HAHUS
(HabmroieHre, HAyYHBIA JKCIICPUMEHT) TSl M3YYCHHS PA3JIMYHBIX CTOPOH XUMHYECKHX
OOBEKTOB M TPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAUMOCTh CTaJKHUBAThCA B
npodeccuoHabHOM cdepe;

. WCIIOJIb30BAaHNE PA3JIMYHBIX HMCTOYHUKOB IS TIOJYYCHHS] XUMHUYCCKOU
nHpopMaIluu, yMEHHE OLEHUTh €€ JOCTOBEPHOCTh [JIi JOCTHUKEHHUS XOPOIIHUX
pe3yabTaToB B mpodeccruoHanbHol chepe;

npeaIMeTHbIX:

. c(OPMHUPOBAHHOCTh TIPEJACTABICHUM O MECT€ XHMHH B COBPEMEHHOMU
HAay4YHOW KapTUHE MHpaA; TOHMMAaHUE POJIM XUMHUH B (OPMHUPOBAHUU KPyrozopa u
(GYHKIIMOHATBLHOW TPAaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUSI MPAKTUUECKUX 3a/1a4;

. BJIQJICHUE OCHOBOIOJIATAIONMMU XUMHUYECKUMU TIOHSATHUSIMU, TEOPHUSIMH,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMHYECKOW TEPMUHOJIOTHEHN U
CHUMBOJIUKOM;

. BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS, MCIOJIb3YEeMBIMU B
XUMUU: HaOJIOJEHUE, ONMHUCaHWEe, HU3MEpPEHHEe, SKCIEPUMEHT; yMEHHEe oO0pabaThIBaTh,
OOBSACHATH PpPE3yJbTaThl TPOBEAEHHBIX OIBITOB M JIeJaTh BBIBOABI, TOTOBHOCTh M



CIIOCOOHOCTH MPUMEHSITh METO/IbI IO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a]a4;

. c(hOpPMHUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHbIE OLIEHKU U MPOBOJIUTH
pacy€Thl O XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

. BJQJICHUE TMpaBWJIaMU TEXHUKU OE€30MaCHOCTH TMpPU  HUCIHOJIb30BAHUU
XUMHUYECKUX BEIIECTB;

. c(hOpPMHUPOBAHHOCTh COOCTBEHHOW MO3UIIMK MO OTHOILIEHUIO K XHUMHYECKOU
uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

Baskueiimme xumnueckne | JaBaTb ompeacieHWe U ONEPUPOBATH  CICAYIOIIUMU
XUMUYECKUMU  TIOHSATHUSIMHU:  BEIIECTBO,  XUMHUYECKHUI

DIIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHBbIC aTOMHas U
MOJIEKYJISIpHAasE ~ MacChl, HOH, aJUIOTPONHS, HM3OTOIIBI,
XUMHYECKas CBsI3b, JIEKTPOOTPULIATEIBHOCTh, BAJIEGHTHOCTb,
CTETICHb OKHCJICHHsSI, MOJIb, MOJISIpHas Macca, MOJISPHBIN
00beM raz000pa3HbIX BEUIECTB, BEIIECTBA MOJEKYIISIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHUS, PACTBOPHI, ANEKTPOJIUT U HE
AIIEKTPOJINT, DIEKTPOIUTHUECKAS TUCCOLUALIMS, OKUCIUTENh
U BOCCTAaHOBUTENb, OKHUCJICHHE M  BOCCTAHOBIJICHUE,
TEIUI0BOM 3(h(PEeKT peakunu, CKOPOCTh

XUMHYECKON peaKiny, KaTalan3, XHMUIEeCKOe paBHOBECHE,
YIJIEpOAHbIN CKeNeT, QyHKIMOHAIbHAs TpyIa, U30Mepus,
TOMOJIOTHS.

NNOHATHH

Baxneitmme BemiecTBa U | XapaKTEpU30BaATh COCTaB, CTPOCHHUE, CBOMCTBA, MOJTYyUYECHUE
MaTepHaIbl U npuMeHeHue BaxkHeimux metamioB ( IA u I A rpynm,
AJTIOMHUHUS, JKEJie3a, a B €CTECTBEHHO-HAYyYHOM Mpoduiie u
HEKOTOPBIX (- 3JIEMEHTOB) U MX COCIUHCHHH.
Xapaktepu3oBaTb COCTaB, CTPOCHUE, CBOMCTBA, MOJYYEHUE
u npumeHeHue Baxxuenmux Hemetaon (VIIA, VIA, ITA
TpymI, a Takxke a3ora u Qocdopa, yriepona M KpeMHHUS,
BOJIOPO/ia) U UX COCAUHECHUM.

Xapaktepu3oBaTb COCTaB, CTPOCHUE, CBOMCTBA, MOJYYEHUE
U TPUMEHEHUE BaXXHEHIIUX KJIACCOB  YIJIEBOJAOPOIOB
(aJIKaHOB, LUKJIOAIKAHOB, aJIKEHOB, aJTKMHOB, APEHOB) U UX
HauOojiee 3HAYUMBIX B HAPOJHOXO3SHUCTBEHHOM IUIaHE
NPEACTABUTEIIEH.

B aHamorm4yHOM KIIIOYE XapaKTEepU30BaTh BaXKHEUIIHUX

MpecTaBUTENICH JIpYyTUx KJIaCCOB OPTaHUYECKUX
COCAMHEHUM: METAaHOJI U ATaHOJ, CIIOXKHBIE 3(HUPHI, KHUPHI,
MbLTa, anbaeruabl (hopMambaeruj, ¥  aleTaIbICTHI),
KETOHBI  (areToH), KapOOHOBBIE KHUCIOTHI  (YKCycCHas
KHCJIOTA, JUTSE €CTEeCTBEHHO-HAYYHOI'O npodus

NpEeACTAaBUTENIEH APYruX KJIACCOB KUCIOT), MOHOCAXapuJIbl




(rmroko3a),  auMcaxapuabl  (caxaposa),  IOJIMCaxapujibl
(KpaxMan ® IeJUTI0NI03a), aHWJIWH, aMUHOKHUCIIOTHI, OCTKH,
HUCKYCCTBCHHBIC W CHHTETUYECKHE BOJIOKHA, Kay4yKH,
IUIACTMACCHI.

XUMHUYECKUU SI3BIK "
CUMBOJIUKY

Hcnonb3oBath B y4eOHON u  mpodecCHOHATBHOU
JESITeIbHOCTH XUMHUYECKUE TEPMUHBI U CHUMBOJIHKY.
HaspiBaTh M3yueHHBIC BEIIECTBA MO TPUBHUAIBHOW WU
MEXIYHApOJAHON HOMEHKIAType U OTpaaTb COCTaB ATHX
COEIMHEHHM C TOMOIIBIO0 XUMUYECKUX (POPMYT.

OTpaxkaTh XUMHUYECKHE IMPOLECCHl C MOMOIIBI0 ypaBHEHUH

XUMHUYCCKHUX peaKum”I.

XUMHUECKUE PEaKIuH, UX
KJIacCU(PUKAIHUIO.

OOBICHATD CYIITHOCTh XUMUYECKUX MIPOLIECCOB.
KnaccudumupoBarh XuMUYECKHE PEAKIUUA IO Pa3IAYHBIM
MpU3HAKaM: YHCIy W COCTaBy MPOAYKTOB W pEarcHTOB,
TeroBoMy 3¢ dexty, HampaBieHuto, ¢aze, HAITUYUIO
KaTaau3aropa, M3MEHEHUIO CTeTICHEH OKHUCJICHUS
AJIEMEHTOB, 00Pa3yIOIUX BEIIECTRA.

VYcranaBnuBarh MPU3HAKKM OOIIEr0 HW  Pa3MYHOTO B
TUIIOJIOTHUHU PEAKIUHN ISl HEOPTaHUYECKOW M OpraHuYeCKOM
XUMUH.

Knaccuduimposars BeliecTBa U MPOIECChl ¢ TOUYKH 3PEHHUS
OKHUCJIeHUsI-BOCCTaHOBJIeHUs.  COCTaBNsITh  ypaBHEHUS
peaKIMii ¢ MOMOIIBIO0 METO/1a AIEKTPOHHOTO OanaHca.
OOBSICHUTB 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKIINH U
MOJIOKCHUSI XHMHYECKOTO PABHOBECHS OT Pa3IMYHBIX
(bakTOpOB.

[IpaBuna TexHUKH
0€30MacHOCTH MPU
BBIITOJIHEHUH XUMUYECKOIO
AKCIIEPUMEHTA

BBITOMHATE  XUMUYECKUH  OKCIEPUMEHT B ITOJHOM
COOTBETCTBUH C MPaBUIaMH O€30TTaCHOCTH.
HaGnronate, ¢QukcupoBaTh W ONUCHIBATH  PE3YJIbTATHI

IMPOBCACHHOI'O SKCIICPUMCHTA.

Kak BecTH 1mouck
HEOOXOAUMON XUMHUYECKON
uH(popmauu

[IpoBoauth CaMOCTOSTEIILHBIN MOUCK XUMHYECKOU
uH(pOpMaIMK C HCIOJIB30BAaHUEM PA3JIUYHBIX HCTOYHHUKOB
(Hay4YHO-TIONYJISIPHBIX ~ M3JAaHUN, KOMIBIOTEPHBIX  0a3
JIaHHBIX, pecypcoB HTepHETA);

UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHUU sl 00paboTKH

U TIepeavyd XUMHICeCKOW MHGOPMAIMK U €€ TMPE/ICTaBICHUS
B Pa3IUYHBIX (hopMax.

Kak npoBoauTh pacueTsl
110 XUMUYECKUM (hopMysiam

YcraHaBnuBaTh 3aBUCHUMOCTh MEXAY KAauye€CTBEHHOW W
KOJIMYECTBEHHOM CTOpOHAMHM XMMHUYECKHX OOBEKTOB U
IIPOLIECCOB.

Pemate pacueTHbpie 3amauu MO0 XUMUYECKUM (opMmyiaM |
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YpaBHEHUSIM.

[TpodunsHOE
npodeccuoHaIbHO
3HAYMMOE COJIepKaHue

OOBSICHATh XUMHYECKHE SBJICHHS, MPOUCXOISIINE B
pupojie, OBITY U Ha POU3BOJICTBE.

OnpenensitTb  BO3MOXKHOCTH ~ MPOTEKAHUSI  XUMHUYECKUX
MPEBPAILCHUN B pa3IUYHBIX YCIOBUSX.

CoOmroiath mpaBuiia 3KOJIOTHYECKH TPAMOTHOTO MOBEICHUS
B OKPY’KAIOIIIEH Cpeae.

OrenuBaTh BIIMSTHHAC XHUMHYECKOTO 3arps3HEHUs
OKpY)Kalolllel cpeapl Ha OpraHu3M 4YelOBeKa U Jpyrue
KHBBIC OPTaHU3MBI.

CoOmroiath mpaBuiia 6€30M1aCHOT0 OOPAIIEHHS ¢ TOPIOYUMHU
U TOKCUYHBIMHU BEIIECTBAMU, 71a00paTOPHBIM
000py/TI0BaHUEM.

['oToBUTH pacTBOPHI 3alaHHONM KOHIIEHTPAIIUK B OBITY M Ha
MIPOU3BO/ICTBE.

Kputnueckn oneHuBaTh  JOCTOBEPHOCTh  XMMHYECKOU

HH(bOpMaHPII/I, l'IOCTyrIaI-OHIef/'I N3 PAa3HbIX UCTOYHUKOB.




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTIJIAHBI

3.1. O0beM yuyeOHOM TUCHMIIMHBI U BUABI CAMOCTOSATEJIbHON padoThl CTY/ICHTOB

Bua yueOHoii padoThl

O0BLeM yacoB

MakcuMasibHasi yueOHasi Harpy3Ka (Bcero) 117
Oo0s3aTesibHAs ayAUTOPHAs yyeOHAasi HATPY3Ka (BCero) 78
IIpakTHyeckue padoThl 24
CamocTrosiTesibHas padoTa odyuarouierocsi (Bcero) 39
B Tom yucie:

JIpYTUe BUAbI CAMOCTOSITEIbHON PabOTHI:

- MPOEKTHBIC paOOTHI 2

Ammecmayus 6 hopme ougghepenyuposannozo 3auema




3.2

TemaTuyecKkui NVIAH U COAEPKAHNE Y4eOHOM AUCHUIITHHBI « XMMUS»

HaumeHnoBanue Ne Conepsxkanue y4eOHOr0 MaTepuaJia, JJad0opaTopHbie U NPAKTHYECKHE Oo6bem | [Ipumeuyanue
pa3xesioB U TeM 3aHATHA padoThI, CAMOCTOATEILHAA Pa00Ta CTYIeHTOB 4acoB
1 2 3
BBenenue 1 Hay4yHble MeTOAbI MO3HAHUSA BEeLEeCTB U XUMHUYECKHUX ABJIeHUH. PoJib 2
JIKCIIEPUMEHTAa U TEOPHH B XMMUH.
CamocrosTesbHas padora 1. O-1 Pabota c yueOHOM nTuTEpaTypOu:
npountath 1.1, BemoaauTs ymp. 1-10 crp. 9-10.
Pazngen 1. O6mas u 44
HeOpraHuvecKkas
XUMMUS
OcHoBHbIe MOHATUA XUMHUH. BemectBo. AToM. Mosiekyina. XUMUYECKHI
Tema 1.1. 3JIEMEHT. AJIJIOTPOTHSL.
OcHOBHBIC IOHATHSA 9 Pemienue 3a1a4 Ha HaX0XKAEHUE OTHOCUTEIBHON MOJIEKYJISIPHOW MACCHI, 9
U 32KOHBI XUMHUH ONpEICJICHHE MAaCCOBOM J0JIM XUMHUYECKUX 3JIEMEHTOB B CJIOKHOM BEILIECTBE.
CamocrosiTesibHast padota 2. O-1 PabGoTa ¢ yueOHOM TuTEpaTypoOi 1Mo TeMe
«OCHOBHBIC MTOHSITUSL XUMHUUY, pellieHue 3aaa4 (naparpad 1.2, 1.3)
OcHoBHbIE 3aKOHBI XUMHH. CTEXHOMETPHS.
2
3 CamocrosiTesibHas padota 3.0-1 Pemenue TeopeTHyecKux 3a1ad Mo TeMe
C UCIIOJIb30BaHUEM OCHOBHBIX XMMUYECKUX MOHIATUI U 3aKOHOB (TIaparpadsl
1.2-1.3)
Tema 1.2. Iepuoanuecknii 3akon .. Menaesneena. 2
Iepuoauyeckui 4 CtpykTypa nepuoinyecKon TabJIuLbl: TEPUOBI (MaJible U OOJIbLINE),
3aKOH M rpynisl (r1aBHas ¥ oOo0YHas).
IMepuogunueckas
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cucTeMAa XHMHYECKHX
jaemenToB /..
MenpejieeBa u
CTPOEHHE aTOMA.

CamocrosiTesibHast padota 4. O-1 PabGora ¢ yueOHOM TUTEpaTypOii:
npouutath 2.1, BeImoaHuTh yip. 4-10 ctp. 31.

Ctpoenue atoma. CTpoeHHe 3J1eKTPOHHBIX 000/104€K 00JIBIITUX
nepuoaoB. CTpoeHUE PIEKTPOHHBIX 000JI0UEK aTOMOB MaJIbIX MEPUOIOB.
AToM-criokHas yactuna. [loustre 00 opOuTaysx. s-, p- ,d- ,f-opouranm.

CamocrositenbHnas padora 5. O-1 Pabora ¢ yueOHOI uTepaTypoil:
npo4uTath 2.1, BeIMoJHUTh yop. 4-10 ctp. 31.

IlpakTuyeckas padora Ne 1. M300pakeHue 3J1eKTPOHHBIX KOHPUTYpaIuii

aTOMOB AJIEMEHTOB OOJIBIINX U MAJIbIX TIEPUOJIOB XUMHUYECKUX IJIEMEHTOB.
CocraBieHue ypaBHEHUN SIACPHBIX PEAKIIHA.

CamocrositenbHas padora 6./1300paxkeHre 3J€KTPOHHOTO CTPOEHUS
aToma, SJIEKTPOHHBIX (POPMYJI, ITEKTPOHHO-TpAPUUECKUX POpMYII,
XapaKTEPHUCTHKA 3JIEMEHTA IO €0 MOJIOKEHHIO B IEPUOINYECKON CUCTEME
xumMudeckux snemenToB J[.M. Menaeneena.

Tema 1.3.
CrtpoeHnue BelecTna.

Buabl xXuMH4YeCcKOM CBSI3U: KOBaJIEGHTHAsl, HOHHAs, MeTaJlLINYecKas.

CamocrositesibHasi padora 7. M300paxkeHre 3JIEKTPOHHBIX, CTPYKTYPHBIX
dbopMyIT BelecTB ¢ KOBAICHTHBIM BUIOM cBs3u. O-1  PabGora ¢ ydeOHOM
JUTEpaTypo: npoyuTath 3.1.

Buabl KpucTaJNIn4YeCKNX pelieToK.

CamocrositesbHas padora 8. M3rorosieHne moneneld KpHUCTAJUIMYECKUX
PEETOK BELIECTB.

ArperaTrHble COCTOSIHUSI BEellIeCTB ¥ BOJAOPO/AHAS CBA3b. UncThIE
BelecTBa u cMecu. /(ucnepcHeie cucreMsl.

[IpuroroBneHue cycrnen3uu kapoonara kanbius B Boje. [lomyduenue
SMYJIbCUM MOTOPHOI'O MacJIa.
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CamocrosiTesibHas padota 9. O-1 PaGota ¢ yueOHOMN auTEpaTypoO:
npounTats 3.5, BeIONHUTSE yrp.1, 4, 5, 6, 7,8,9. cTp. 64.

Tema 1.4. 10 Boaa. PactBopsl. PacTBopenune. MaccoBast 10711 paCTBOPEHHOT'O BEIIECTBA.
Bona. PacTBopsl.
AEKTPONHTHICCKAS CamocrosTenbHas padoral(. Pemenne TeopeTnueckux 3a1ay o TemMe:
AHCCOHATIHA. «PacTBopbI»
11 IIpakTnueckas padora Ne 2. [IpuroroBieHre BOAHBIX PACTBOPOB 3aIaHHOM
MIPOLEHTHON U MOJISIPHOM KOHLEHTPALIUH.
CamocrosTenbHasa padora 11. Pemenue teopeTnueckux 3aaad MO TEME:
«PacTBOpBI»
12 JJIEKTPOJTUTHYCCKAS TUCCOMUANMSA. DICKTPOIUTHI U HEIJIEKTPOUTHI.
Peakuu, unyniue ¢ oOpaszoBaHueM OcCajiKa, ra3a, BOJbI.
Camocrositesbnass padora 12. Hammcanme MONEKYNApHBIX, TOJHBIX,
MOHHBIX YpaBHEHHUH 110 TeMe «PeaKiiuu HOHHOTO 0OMEeHay
Tema 1.5. KucaoTel ¥ ux cBoiictBa. OCHOBAHHS M HX CBOHCTBA.
Kaaccuduxanusi 13
HEOPraHu1eCKuX CamocrosiTesibHas padora 13. O-1 Pabora ¢ yueOHOM UTEpaTypOii:
COCTUHEHMH H HX npountath 4.2, 4.3, BEINOMHUTE yrp.1-4 . ctp. 76, ynp. 1-4 cTp.80.
CBOMCTBA
14 Coun u ux cpoiictBa. Okcuabl U UX CBOMCTBA.

Camocrostesbnas padora 14. O-1 PabGora ¢ yueOHOI TuTepaTypoil:
npounTtath 4.1, 4.4, BeIoaHUTS yop.S, ctp. 84, ynp. 10, 9 ctp.89.
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15

IIpakTnueckas padora Ne 3. M3yyeHne CBOWCTB KUCIOT U OCHOBAHUM.

CamocrosTenbHas padora 15.0-1 PaGota ¢ yueOHOU uTEpaTypoOi:
npounTtath 4.2, 4.3, BRIIOAHUTH yOp.5,6, cTp. 76, ymp. 5,6 ctp.80.

16

I'maposns couei.
['maponn3 cojier pa3InyHOro TUIA.

CamocrosTenbHas padora 16. ['uaponus coneil.
O-1 Palora ¢ yueOHOM nuTepaTypoil: mpouuTaTh 4.6, BHINOIHUTH yIIp.4,5
cTp. 94.

Tema 1.6.
XUMHYeCKHe
peakuuu

17

Kaaccnpukanus xumudeckux peakuuii. OKMCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC peakuuu. CTeNeHb OKUCIICHHUS.

CamocrosTesbHas padora 17.0-1 PabGota ¢ yueOHOM AuTEpaTypoOi:
npouutars 5.1, BemonHuTs ynp.1,2,3,6. crp. 99.

18

CkopocTb XuMH4YeCKHX peaknuii. O0paTUMOCTh XUMHUYECKHX PEeAKIHI.
XHUMHUYECKOE PAaBHOBECHE U CITIOCOOBI €T0 CMEIIICHUS .

3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEAKIIUU B3aUMOJICHCTBUS IMHKA C
COJISTHOM KHUCIIOTOM OT €€ KOHIIEHTpaluu. 3aBUCUMOCTh CKOPOCTH
B3aUMOJICHCTBUS OKCUJIA MEAU C CEPHOU KMCIIOTOM OT TEMIEPATYPhI

CamocrositenbHas padora 18. Pabora ¢ yueOHOI TUTEpaTypOid: MPOYUTATH
6.3- 6.6.

19

DJIEKTPOJIN3 PACTBOPOB H PACIJIABOB YJIEKTPOJINTOB.

CamocrosTenbHas padora 19. Msrorosienue npudopa Juist U3ydeHUs
AJIEKTPOJIN3a PACTBOPOB JIEKTPOIUTOB.
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Tema 1.7 20 MeTtanibl 1 HeMeTaIbl. Oco0eHHOCTH cTpoeHus atoMoB. Knaccudukarms. 2
Metasuibl 1 DJIEKTPOXUMHYECKUN PsiJT HANIPSHKEHU METauioB. MeTaioTepMusl.
HEMeTaJJIbI Camocrostesbaas padora 20. O-1 PabGora ¢ yueOHOM TuTepaTypoOil:
npounTats 7.3- 7.6, BEIMOMHUTE yrp.6. cTp. 138
IIpakTHyeckas padora Ne 4. PenieHne SKCIEpUMEHTANIBHBIX 33/1a4 110 TEME: 2
21 «MeTtassibl U HEMETAJLIbIY
Camocrositenbnas padora 21. O-1 Pabora ¢ yueGHOI uTepaTypoil:
npouuTats 8.1, 8.2, BeimosHUTH yrip.1-3. cTp. 151, ynp.5, ctp .15.
IIpakTuyeckas padora Ne 5. Ilonyuenue, coOupanue u pacro3HaBaHUE 2
22 YIJIEKUCJIOTO Ta3a, U3YYEHHE €r0 CBOWCTB.
CamocrosiTtesibHasi padora 22. OCylIeCTBIEHUE NPEBPAILLICHUH 10 CXEMaM
JUTSL METAJIJIOB M HEMETAJIJIOB.
23 IIpakTnueckasi padora Ne 6. Ilonyuenue, cobupanue ra3a KUCIOpPOa, 2
W3YYEHUE €T0 CBOMCTB.
CamocrositesbHas padora 23. OcyliecTBICHUE IPEBPAIICHUN IO CXeMaM
JUISl METAJJIOB M HEMETAJLJIOB.
32
Paszgea 2.
Oprannyeckasi XumMust
Tema 2.1. 24 Ipeamer oprannyeckoit xumum. BasieHTHOCTH. Teopust oprannyeckoro 2
OcHOBHBIC IOHATHUA CTPOCHMS OpraHuyeckux coenunennu A.M. byrieposa.
OpraHmtccKon CamocrositeabHas padora 24. O-1 Pabota ¢ yueOHOI IUTEpaTypoOii:
XUMHM U TCOPM3 npountars 9.1, 9.2, BemmonHuts ymp.1-4. crp. 180.
CTPOeHus!
OpPraHuYecKuX
COeIMHEHNH
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25

KJIaCCH(l)I/IKaIII/IH OPraHnvYe€CKMX BEIIECCTB.

H3rorosieHue MapoCTCPIKHCBLIX MOI[CJ'I@ﬁ MOJICKYJ OPTaHNYCCKHX BCIICCTB.

CamocrostenbHas padora 25. O-1 Pabora ¢ yueOHoIt muTeparypoii: 9.3,
BBINIOJHUTH yrp.2. c1p. 190

Tema 2.2
YrieBoaopoasl 4 UxX
NPUPOIHDbIE
HCTOYHUKH

26

AJIkaHbl. AJIKeHbl. ['OMOJIOrn4eckuil psji, U30MEPHUS U HOMEHKIIATYpA.
[Tomyyenune. Xummuueckue cBoucTna. I Ipumenenue.

CamocrositesibHast padora 26. O-1 PabGora ¢ yueOHOM TuTepaTypoil:
npountars 10.1, 10.2, 11.1, 11.2; cocTaBuTh ONMOPHBINA KOHCIIEKT 10 TEME;
BBINOJIHUTS y1Ip.3. c1p. 198

27

/{uenbl M kayuyku. HaTypanbHbI U CHHTETHYECKUE KaydyKH. Pe3nHa.
3HAaKOMCTBO C MPOJyKTaMHu He(TenepepaboTKu, 00pa3liaMy KaydyKoB,
PE3HHBL.

CamocrosiTesibHast padota 27. O-1 Pabora ¢ yueOHOI nUTepaTypoii:
npountars 11.3, 11.4, cocTaBUTh ONOPHBINA KOHCHEKT IO TEME.

28

AJIKHHBI. ALleTUJICH. ApeHbl. beH3out.

CamocrosiTesibHast padota 28. O-1 Pabora ¢ yueOHOI nmuTepaTypoii:
npouutath 12.1-12.2,13.-13.2, cocTaBUTh OMOPHBII KOHCIIEKT MO TEMaM.

29

IIpakTnueckasi padora Ne 7. [TonyueHue 3THIIEHA U U3YYEHUE €r0 CBOMCTB.
[TonyuyeHue aleTUIEeHa U U3YUYEHHE €r0 CBOWCTB.

CamocrosiTesibHas padora 29. O-1 Pabota ¢ yueOHOI TUTepaTypoOii:
npountars 12.1-12.2, BemmonHuts ymp.4,5,6 crp. 213,3aga4a 6, cTp. 221

30

Cuouprbl. @enoJ. [Ipumenenue penona Ha OCHOBE CBOMCTB.

PacTBopeHure rimIeprHa B Bojie U B3auMoeicTBre ¢ ruapokcuiom meau(ll).
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CamocrositesibHas padora 30. O-1 Pabora ¢ yueOHOM TUTEpaTypOii:
npountath 15.1-15.4, cocTaBUTh OMOPHBIA KOHCIEKT 1O TeMaM: « CIIHpPTHI»,
« DeHOTBIY.

Tema 2.3.
Kucsopoacoaep:kang
He OpraHuyeckKue
coeTHHEHHUS

31

Aabaeruabl. KapooHoBbBIE KMCJIOTBI.

CamocrosTebnas padora 31. O-1 PabGora ¢ yueOHO TuTepaTypoil:
npountath 16.1-16.2, 17.1-17.2, BemonuuTs ymp.3, ctp. 266, yup . 3-4, cTp.
270.

32

Cioxxubie 3¢upsbl U KUpbl. MbliIa. YT1eBoAbl, HX KJIACCHPUKAIHUSA.

CamocrosiTesibHas padota 32. O-1 Pabora ¢ yueOHOI nTUTEpaTypOii:
npouutars 17.3-17.4, BeimonHuUTh yrp.3, ctp. 279, ynp . 5-6, ctp. 273.

33

IIpakTnueckas padora Ne 8. M3yueHue CBOICTB yriieBOI0B (OKUCICHUE
TJIFOKO3BI, TUJIPOJIU3 caxapo3bl, PepMEHTATUBHBIN TUIPOJIM3 KpaxMaia)

CamocrosiTesibHas padota 33. O-1 Pabora ¢ yueOHOI nuTepaTypoii:
npouutath 18.1-18.3, BeImosHUTE y1ip.3,6 ctp. 288, ynp . 3-4, cTp. 291.

34

IIpakTnueckasi padora Ne 9. I3yueHue CBOMCTB KHCIOPOJCOACPKAIIUX
OPTraHUYECKHUX BEIIIECTB.

CamocrostenbHas padora 34. OpopmieHue oTyera o NPakTHYECKOU
pabote

35

AMHWHBI. AMUHOKHCJIOTBI.
CBoiicTBa aMUHOKHCJIOT.

CamocrosiTesibHas padora 35. O-1 Pabora ¢ yueOHOM TUTEpaTypOii:
npountats 19.1-19.3, 20.1, BemosnuTs yrp.3 ctp. 303, yop . 2, ctp. 308.

Tema 2.4.
A3oTcoaep:kanue
opraHmveckKme

36

Ionumepsl. benku u monucaxapuabl Kak ouononumepsl. [mactmaccsr.
Ilnactmaccel. BosiokHa, ux kinaccudukarms.
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COeIMHEHUS.
IHonumepsl.

CamocrosiTesibHast padora 36. O-1 PabGora ¢ yueOHOI UTepaTypoOii:
npountath 18.3,20.3, BbImoaHuTh yup.1.4.5 crp. 314.

37

IlpakTuyeckas padora Ne 10. M3yueHue cBoicTB OenkoB. PacTBopeHue
OenkoB B Boje. OOHapyKeHre OSITKOB B MOJIOKE U B MSICHOM OYyJIbOHE.
Jlenatypainus pactBopa 0ejKa KypuHOro siiilia ClIUpTOM, pacCTBOpaMu Cojeit
TSKEJIBIX METAJIOB U IIPU HATPEBAHUMU.

Camocrositenbnas padora 37. /-1 Pabota ¢ yueOHoOlI nuTepaTypoi:
npouuTath cTp. 731-734 BemmonHuTh yrp. 9-10 ctp. 734.

38

IIpakTnueckas padora Ne 11. Pacrio3zHaBanue riacTMacc 1 BOJIOKOH.

CamocrostesibHas padora 38. OGopMUTh OTYET MO MPAKTUYECKON paboTe

39

IIpakTHyeckas padora Ne 12. PenieHue skciepuMeHTaIbHbBIX 3a1a4 Ha
UJICHTU(PUKAITUIO OPTAaHUYECKUX COCTUHECHHUI.

CamocrostesbHas padora 39. OQopMUTh OTUET MO MPAKTUYECKOM padoTe

Bcero:

117
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9.

3.3 TemaTuka UHAMBUAYAJIbHBIX NPOEKTOB MO TUCHUILINHE

. AJIIOMUHHI Ha KyXHE: OMACHBIN Bpar WM BEPHbIN MOMOIIHUK?
. TKaHu: MpOIUIOE U HACTOSALLIEE

. X¥MHsI B TOMAIIHUX YCIOBUSAX

. «XUMHUYECKNE» CIOKETHI B JINTEPATYPHBIX ITPOU3BEACHUSAX

. IInmeBble 106aBKU: 32 U IPOTUB.

. Kpacurenu B moBCETHEBHOM KU3HU

. [lonmuaTHIEH — 3HAKOMBIN HE3HAKOMET]

. XUMUA U TUTHUEHA

IInacTmaccel BUYCpa, CCrOAH:A, 3aBTpa

10. IlpaBna u 10Kk B IPUMEHEHUH TIIMILIEPUHA

11. Posib monuMepoB B COBPEMEHHOM MUPE.

12. Xumus u kpacoTa

18



4. VYAEBHO-METO/IMYECKOEMMATEPHAJILHO-
TEXHAYECKOEOBECIEYEHHUE MPOTPAMMBI YUEBHOW
TV CHUILIAHBI

OcBoeHue mporpaMmbl Y4€OHOM AUCIUTIIMHBI « XUMUS» MpEanoiaraeT Haauuue B
npodeccuoHaTbHON oOpa3zoBaTeIbHON OpraHu3alyu, pean3yomen
0o0pa3oBaTeNpbHYI0 MPOTpaMMy CpelHero oomero oOpa3oBaHHS B Tpeaenax
ocoenus OIIOIT CIIO na 6a3e ocHOBHOro oOImiero oOpa3oBaHus, KaOuHeETa
XUMUU C Jlaboparopueil U JaOOPAaHTCKOM KOMHATOH, B KOTOPOM HMMEETCs
BO3MOXKHOCTh 00€CIEeYUTh CBOOOMHBIN noctyn B MHTEepHET BO Bpemsi yueOHOTO
3aHATHS M B TIEpHUOJ] BHEYy4YeOHOM aesTenbHOCTH oOydwarouiuxcs. Ilomerenue
KaOuHeTa JOIHKHO YIOBJIETBOPSTH TpeOOBaHUSIM CanuTapHo-
sanuAemMuosornyeckux npasuil U HopMmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO THUIIOBBIM 00OpYJOBaHMEM, YKAa3aHHBIM B HACTOAILIUX TPEOOBAHMSX, B
TOM YHCJIE€ CHEUUAIN3UPOBAHHON Y4eOHOW MeOenbl0 M CpelCTBAMH OOy4YEHUs,
JOCTaTOUYHBIMM  JUIsl  BBIMOJHEHHUS TPEOOBaHMNW K YPOBHIO  IOJATOTOBKH
oOyuatomuxcsl. B kaOuHere MOIKHO OBITH MYJIbTHUMEIUHHOE 00OpYyAOBaHUE,
IOCPEACTBOM  KOTOPOTO  YYacCTHMKM OOpa30BaTEeNbHOrO Ipoliecca MOTYT
IPOCMATPUBATh BH3YyaJbHYIO HMH(POPMAIMIO N0 XUMHUH, CO3[aBaTh IPE3CHTAIINH,
BUJCOMAaTepHanbl U T.I. B cocraB yueOHO-METOIWYECKOTO M MaTepHaIbHO-
TEXHUUYECKOTO OCHAIICHHsI KaOWHETa XUMUU BXOJAT:

° MHOFO(I)YHKHHOH&JIBHBIIZ KOMIUICKC IIPCIIOAaBATCIIA;

. HaTypajbHble OOBEKTHI, MOJENW, MPUOOPHI M HAOOPHI MJIs TMOCTAHOBKH
JIEMOHCTpA- IMOHHOTO M YYCHHYECKOTO JKCICPUMEHTA;, IeYaTHbIE W DKPaHHO-
3BYKOBBIE CPECTBA O0YUCHHS;

. CpEeICTBa HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTUH;

. PEaKTUBBIL;

. MEPEYHH OCHOBHOM UM TOMOJHUTEIBHON YUeOHOM TUTEepaTyphl;
. BCIIOMOTaTelIbHOE 000PYJOBaHUE U UHCTPYKIUY;

. OuOMoTEeUHbIN (HOHI.

B OubnuoTteuynsii GoHA BXOIAT YYCOHUKH M Y4EOHO-METOAUYECKHE KOMILICKTHI
(YMK), pekoMeHIOBaHHbIC WJIM JOIMYIICHHBIC JUISI HCIOJIb30BaHHUS B
npodeccuoHaNbHbIX o0pa3oBaTeIbHbIX OpraHu3alusIX, peanu3yroumx
o0pa3oBaTeIbHYIO MpPOrpaMMy CpeaHero oOIero oOpa3oBaHHMs B Mpeaesiax
ocBoenust OITOII CTIO na 6a3e ocHOBHOTO 00111€T0 00pa3oBaHus. bUOIMOTEUHBIHI
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¢oH MOXeT OBbITh JOMOJHEH XMMHUYECKOW OSHUUMKIIONEAMEH, CIPaBOYHHUKAMHU,
KHUTaMH JUJIsl YTE€HUS MO XUMHU. B mporecce oCBOEHHsI MPOrpaMMbl ydeOHOM
JTUCHUIUIMHBL «XUMHSD CTYJAEHTHl JOJDKHBI HMMETh BO3MOXKHOCTH JIOCTyMa K
AJIEKTPOHHBIM Y4E€OHBIM MaTepuaiaM IO XHWMHHU, HUMEIOIUMCS B CBOOOIHOM
noctyne B ceTH VHTepHET (RIEKTPOHHBIM KHHraMm, NpaKTUKyMaMm, TecTaM,
matepuanam EI'D u ap.).

1 Tlucemo MunuctepcTBa oOpazoBanuss u Hayku PD ot 24.11.2011 Ne MJ-1552/03 «O6 ocHameHUN
00111e00pa30BaTENBHBIX YUPESKACHUH YIeOHBIM U yueOHO-Ta00paTOPHEIM 000pYIOBaHUEM).
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5. ”TH®OPMAILIMOHHOE OBECIIEYEHUE PEAJIM3AIIMU
ITPOT'PAMMBbI

5.1 IleuaTHbie N31aHNUA:
OcHoBHEIE:

O-1.I'abpuensa O.C., OctpoymoB WN.I'. Xumwmsi. YdeOHUK mId CTYACHTOB

00pa30oBaTeIbHBIX YUPESKICHUN CpeaHEro MPOQECCHOHAIBHOTO 00pa3oBaHUA.

M.: «Axagemus», 2014

O-2.I'abpuensa O.C. Xumusa. [IpakTukyMm sl CTYJEHTOB 0Opa30BaTEIbHBIX
YUPEXJIEHUN CpeHero mpoQeccHoHaNbHOro oOpazoBaHus. - M.: «AkaxeMus»,

2015

J_IOHO.]'IHI/ITCJII)HBIG HCTOYHHUKHU:

J-1. Kyssemenko H.E., Epemun B.B., IlonkoB B.A. Kparkuii kypc xumuu. — M.,

2008.

J-2. H.E.Ky3pmenko. Hauana xumuu. COBpEMEHHBIN KypC I TMOCTYHAOIINX

BVY351. M.: «Ox3ameny, 2004.

J-3. A.C.EropoB Xumus. [locoOue-penerutop Ay noctynaromux B BY3bl.-

Pocros-Ha -/lony: «®enukc», 2000.

J-4. P.AJIunun, B.A. Monouko. Xumus i1 IKOJIBHUKOB W MOCTYHAOIIUX B

BVY3b1.- M.: «/Ipoda», 2001.

J-5.1N.I" Xomuenko. [Tocobue g nocrynaronmx B BY3b1.- M.: «HoBas

BosHa», 2000.

J-6.11.I" Xomuenko. COOpHHK 3a/1a4 10 XUMUU JJIsl TocTymnaronux B BY 35l -
M.: «<HoBas BosHa». 2000.

1-7. H.E.Ky3bmenko. COoOpHUK 3a7a4 110 XuMuH. - M.: «9k3amen», 2006.

5.2 JaekTpoHHbIE U3AaHUA (3JIEKTPOHHBIE PeCypChl)

pvg.mk.ru- omumnuana «Ilokopu BopoOsésbl ropei» hemi.wallst.ru-

«Xumust. OOpa3oBaTEIbHBIN CAUT JJIsl IIKOJIBLHUKOBY

www.alhimikov.net- O6pa3oBaTenbHbIN CAUT IS IITIKOJIBHHUKOB

chem.msu.su- DnekTpoHHas OMOIMOTEKA 10 XUMHH

WWW.enauki.ru- “HTepHeT-u3aHue Uil yauTene « EcTecTBeHHbIC HAyKm»
1september.ru- metoauueckas raszera "Ilepsoe ceHTsiOps" hvsh.ru- sxkypran
«XUMHUS B IIKOJIE»

WWW.hij.ru/ -« Xumust 1 )KU3HbY

chemistry-chemists.com/index.html- sanexTpoHHbIH xypHAT «XUMUKA U XUMHUSD

B
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http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html

6. JUCT U3MEHEHUH U JIONOJHEHU, BHECEHHBIX B
PABOYYIO TIPOI'PAMMY

Ne MU3MECHCHUSA, 1aTA BHCCCHUSA, Ne CTpaHMIbI ¢ UBMECHCHUEM

Bbruio: Crajo:

OcHoBanue:

IMoanucek JIUIIAa, BHECHICI0 HU3BMCHCHHUA
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