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1. MACHIOPT PABOYEN INPOT'PAMMBI YII «XUMUS»

1.1. Ob6aacTs npuMeHeHHus padoyeii MPOrpaMMbl
O61eobpazoBarenbHasl JUCIUIUIMHA «XUMUSA» U3ydaeTcs Ha 0a30BOM YpOBHE
B 0011€00pa30BaTeNbHOM LIMKIIE Y4€OHOro IUIaHa 0Opa30BATEIbHOM MPOrpamMMBbl IO
cnenuanbHocTH  08.01.27 «Mactep CTONAPHO-TUIOTHUYHBIX, MAPKETHBIX U
CTEKOJIbHBIX PabOT»

TpyaoeMKocTh TUCHUTUIHMHBI «XUMUS» Ha 0a30BOM ypOBHE cocTaBiisieT 78 yaca,
13 KOTOPBIX 64 yaca - 0a30BbIM MOAYJb (6 pa3aenoB) U 12 yacoB - MpUKIaAHOW MOAYJb
(1 pasgen), BKIIOYAIOMN NPAKTUKA-OPUEHTUPOBAHHOE COJIEP)KAHME KOHKPETHOMN
npodeccrur WiK CreluaaTbHOCTH.

[IpuknagHoit Moaynap BKIIOYAeT oauH pasfen. Paszmen 7 «Xumus B OBITY U
IIPOU3BOJICTBEHHOMN NESTENBHOCTU YeJI0BEKA» peanusyercs JUIS BCEX
npodeccuit/cnenuaibHOCTe Ha MaTephalie KEHCOB, CBA3AHHBIX C 9KOJOTHYECKOM
0€301MMacCHOCTBIO M OIEHKOM MOCIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOU ACSITEILHOCTH,
1o oTpacisiM Oyayiied mpodeccuoHaTbHON e TENBHOCTH 00 YyUarOIIUXCSI.

[lepron 0OydeHust U pacnpeeneHue Mo ceMecTpaM onpeensieT oopa3oBaTesibHaAs
OpraHu3alus CaMOCTOATEIbHO, C YYETOM JIOTUKH (POPMHUPOBAHHS MPEIMETHBIX
pe3yNbTaToOB, OOMIMX U MpOo(ecCHOHATBHBIX KOMIETCHIINM, MEXIPEIMETHBIX CBs3ed C
JPYTUMH JTUCHUIUIMHAMM 00111€00pa30BaTEIbHOrO U 001IenpodeccHOHaNbHOIO HUKIOB
y4eOHOro MJiaHa.

[Iporpamma y4eOHON TUCIUIUIMHBI «XUMHsD COCTaBJICHA Ha OCHOBE MPHUMEPHOM
paboyeit  mporpaMMbl  00mIE00pa30BATENbHON  MUCHUIUIMHBI  «XUMUS» IS
npodeCCHOHABHBIX 00pPa30BaTEIbHBIX OpraHu3aluii (0a30BbIil ypoBeHb) (

1.2. MecTo y4yeOHOIi IMCUMILIMHBI B CTPYKType OCHOBHOIi mnpodeccHOHATbLHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI:

YyeOHast TUCIUTUIMHA « XUMHES» SBISCTCS YICOHBIM MPEAMETOM U3 00sA3aTCIIbHON
npenmMetHoit oomactu OY [ @I'OC COO.

B mpodeccuonanbHBIX  00pa30BaTENbHBIX  OpPraHHU3AIUAX, PEATU3YIOIINX
00pa3zoBaTebHYI0 MPOrpaMMy CpeaHEro oO0IIero oOpa3oBaHHs B Tpelesiax OCBOCHHS
OIIOII CIIO nHa 6a3e 0CHOBHOTO 0011eTr0 00pa3oBaHusl, yueOHasl AUCIHUILTHHA « XUMUS
n3ydaercs B obmeoopaszoBarenbHoM mukie yaeonoro OITOIT CIIO Ha 6a3e OCHOBHOTO
obmero o0Opa3oBaHus ¢ TOJNIydeHHEM cpeaHero obmiero ooOpaszoBanus (IITIKPC,
[TIICC3).

B yue6npix manax [ITIKPC, IIIICC3 mecto yuyeOHON AUCHUMIIUHBI «XUMUS) —
B COCTaBe 00I1e00pa30BaTeNbHBIX YYEOHBIX JAUCIMIUIAH MO BBHIOOPY, POPMUPYEMBIX U3
obsi3aTenbHbIX TpeaMeTHhIX obOmacteit ®I'OC cpennero obmiero oOpaszoBaHUs, s
npodeccuii CIIO cooTBeTCTBYIOIIETO MPOUIIS MPOPECCHOHATHEHOTO 00pa30BaHUS.

1.3. Heau u 3aaa4M y4eOHON TMCHUILUINHBI — TPEOOBAHMS K Pe3yJ1bTaTaM OCBOEHMSA
yueOHOI 1M CHUNINHBI:

@opMUpPOBaHHE y CTYACHTOB TMPEACTABICHUS O XUMHUYECKOW COCTABJISAIOLIEN
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPAa KaK OCHOBBI MPHUHSATUS PEIICHUNA B )KU3HEHHBIX U
MIPOU3BOACTBEHHBIX CUTyalUsAX, OTBETCTBEHHOTO IMOBEACHUS B IPUPOIHOM CpeE.
3ajauu JUCUUTUIAHBIL:



J chopMuUpoBaTh TOHUMAHHE 3aKOHOMEPHOCTEH TMPOTEKaHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUI B OKpYXaloLIeH cpene, NEJIOCTHOM HaydyHOW KapTUHBI MHpa,
B3aUMOCBSI3U M B3aMMO3aBICHMOCTH €CTECTBEHHBIX HAYK;

J pa3BUTh YMEHHUS COCTaBIATh (POPMYJIBI HEOPTraHWYECKHMX W OPTaHHMYECKUX
BEIIECTB, YPABHCHHUS XMUMHUYECKUX PEAKIH, OOBSICHITh WX CMBICI, HHTEPIPETHPOBATH
pe3yiIbTaThl XUMHYECKHX OSKCIHEPUMEHTOB, C(OPMHUPOBATH HABBIKM IPOBEACHUS
HPOCTEHIINX XUMHUECKUX IKCTIEPUMEHTAIBHBIX MCCIEIOBAaHUMN ¢ COOIIOACHUEM TIPaBUII
0e30macHOro oOpalleHusl ¢ BEECTBaMHU U J1a0OpaTOPHBIM 000pYAOBAHHUEM;

o pasBUTh yMEHHs HCIONb30BaTh WHGPOPMALUIO XUMHYECKOTO XapakTepa W3
Pa3INYHBIX HCTOYHHUKOB;

J chopMHUpOBaTH YMEHHS MPOTHO3UPOBATH MOCIEACTBHS CBOCH NEATEIHHOCTH U
XUMHYECKUX MTPUPOTHBIX, OBITOBBIX M MTPOU3BOACTBEHHBIX MPOIIECCOB;

J chopMUpOBaTh MOHWMAHUE 3HAYUMOCTH JOCTIDKEHHUH XUMHUYECKON HAyKH H
TEXHOJIOTHH JJIsl pa3BUTHS COLUAIBLHON M IPOU3BOJICTBEHHOU cdep.



1.4. Tlnanupyemble pe3yJIbTATHI 0CBOEHHS 001e00pa3oBaTebHOl AucHHILIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO M Ha ocHoBe PI'OC

COO

KO un [Inanupyembie pe3ysbTaThl OCBOCHUS JUACIUILIMHBI

HaWMEHOBAaHHUE obrmue JTUCHUTIITMHAPHBIC

bopmMupyeMbIX

KOMIIETCHIIU I

OK 01. Bribupats | B yacTu Tpy10BOro BOCHUTAHMS: - BIAjeTh CHCTEMOH XHMHYECKHX 3HAHMIL, KOTODas

CrocoObl  pElIeHus | - TOTOBHOCTb K TPYAY, OCO3HAHWE LEHHOCTH MAacCTEPCTBA, | pyiioyaeT: OCHOBOIOJATAIONIME MOHSTHS (XMMUYECKHUIA

3aza4 Tpyzoooue; SIIEMEHT, aTOM, JJIEKTPOHHAas 00oI0YKa aroma, S-, p-, O-

npodeccronansroii | - TOTOBHOCTb K AKTUBHOW JEATEIHLHOCTH TEXHOJIOTMUECKOU U OJNEKTPOHHBIE ~ ODOMTAIM  aTOMOB, HOH,  MOJEKYIa,

eSTeNLHOCTH COLIMAIIbHON HANPABICHHOCTH CIOCOOHOCTh WHUIMUPOBATD, | pajeHTHOCTD, IEKTPOOTPHLATENBHOCTD, CTEIeHE

IPHMEHHTEIEHO < HﬂaHHPOBaTB. CaMOCTOSITCIbHO BBINIOJTHATD TaKyro | okucrieHus, XUMHYECKas CBsS3b, MOJIb, MOJISIpHAs Macca,
ACATCIILHOCTD, MOJISIDHBIH 00BEM, YIJICPOIHBIA CKEJeT, (YHKIMOHAIbHAS

PAsIIHAHbIM - MHTEpEC K pasIMYHEIM  cdepam  NpopeccHOHATLHOU Ipynna, paaudkal, H30MEpUs, H30MEpbl, T'OMOJIOTHYECKUN

KOHTEKCTam NEATETHbHOCTH.

Pa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHUHN )KU3HCHHBIX
npobiem

psa,  TOMOJIOTH,  YIJIEBOJOPOJIBL, KUCIOpOA- U
a30TCO/IEpIKAIllMEe COETUHEHUS,, OMOJOTMYECKH aKTHBHBIE
BeIleCTBA (YIJ1€BOAbI, XKHUPbI, OETIKN), MOHOMED, MTOJIUMED,

CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COECIMHEHMS,
KpUCTANIMYECKasi peIIeTKa, THUIMbl XMMHUYECKUX peaKlIui
(OKUCITUTENBHO- BOCCTAHOBUTEJIBHBIE, 9K30-H
SHIOTEPMUUYECKUE, PEAKIMU HOHHOTO OOMEHa), pacTBOD,
DIIEKTPOJIUTHL, HEDJIEKTPOJIUTHI, AIIEKTPOIUTUYECKAS
JUCCOIMALINS, OKHUCIMTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKON PEAKIMH, XUMHUECKOE PAaBHOBECUE), TEOPUU U
3aKOHBI (T€OpUs XHUMHYECKOIO CTPOEHHS OpraHMYeCKHX
BemecTB  A.M. bByriepoBa, Teopusi 3IEKTPOJIUTHYECKON
qycconuanuy, nepuonnueckuit 3akon [[.M. Menneneesa,
3aKOH COXpaHEHMsI MaccChl), OCHOBAHMS JUISI CpPaBHEHMS,
3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3BIK XUMUH,
(daxkToNOrMUeCKre  CBEEHMS O  CBOWCTBAaX, COCTaBe,
MOJy4YeHUH U OE30MacHOM HCHOJb30BAHUU BaXKHEHUIIMX
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HCOPraHn4eCKuxXx MW OpraHund4cCKuXx BCHICCTB B 6BITy n
HpElKTPI‘-ICCKOfI JACATCIIbHOCTHU YCJIIOBCKA,

- YMETb BBIABIATH XapAaKTEPHbIE NPU3HAKH U B3aMMOCBS3b
U3YYEHHBIX  IOHATUH, paccMaTpUBacMbIX  SIBICHUSX;
IIPUMEHATh COOTBETCTBYIOIIME IOHATHS MPU ONHMCAHUU
CTPOCHUSI M CBOICTB HEOPraHMYECKUX U OPraHUYECKUX
BEUIECTB M MX IPEBpAIlEHUI; B3aUMOCBSI3b XUMHUYECKUX
3HAHUH C TOHATUSMU U TPEACTaBICHUAMU APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yMETb MCHOJb30BaTh HAUMEHOBAaHUS XUMHYECKHX
COCIMHEHUN MEXIYHApPOJIHOIO COK3a TEOPETUYECKON U
IIPUKJIAHOM XMMUU U TPUBUAJIBHBIE HA3BaHMs Ba)KHEHUIINX
BElIeCTB  (3TWJEH,  aleTWwIeH, [JIMUEepuH,  (eHod,
dopManbaerus, yKCycHas KHMCIOTa, TJIUIUH, YTapHbIA Tras,
YIJIEKUCHBIA a3, aMMMakK, ralleHas HM3BECTb, HeralieHas
U3BECTh, NMUTHEBAs COAA U JPYTUX), COCTABIATH (DOPMYIIBI
HEOPraHMYeCKUX U OpPraHMYEeCKUX BEIIECTB, YPABHEHMUS
XUMHUYECKUX  PEaKLMH, OOBSICHATH ux CMBICI;
MIOATBEPK1aTh XUMUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU  OIKCIIEPUMEHTAMH U 3allUCSIMH
YPaBHEHHUM XMMHUYECKHUX PEaKLUM;

- yMeTb YCTaHaBIMBAaTh MPUHAAJICKHOCTh H3YyYECHHBIX
HEOPraHWYECKUX WU OPTraHUYECKUX BEIIIECTB K
ONpENENEHHbIM  KJlaccaM M TpyNIaM  COEIUHEHMH,
XapaKkTepu30BaThb HMX COCTaB M BaXHEWIINE CBOICTBA,
ONpEAENATh BHJbl XHMUYECKUX CBs3ed (KOBaJIEHTHad,
MOHHas, MeETaJIIINYecKas, BOJIOPOJTHAS), THUIIBI
KPUCTANIMYECKUX DPELIETOK BELIECTB; KJIACCH(PHUIIMPOBATH
XUMHUYECKHUE PEAKIINN;

- chopmupoBaTh  MPEACTABIEHUS: O  XUMHUYECKOH
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COCTaBJIAIOLICH €CTeCTBEHHOHAYYHOM KapTUHBI  MHDA,
poJaM XMMUM B [I0O3HAHUM SBJICHUH MPHUPOIBI, B
(GOopMHpPOBAaHUN MBIIIICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOM ~ TPaMOTHOCTH,  HEOOXOOUMOHM st
pelieHusl  MPaKTMYECKUX  3aJady U IKOJIOTMYECKU
00OCHOBaHHOTO OTHOLIEHUS K CBOEMY 370pPOBBIO U
HOJXO/bI U IPUPOJHOMH cpelie;

- YMETh IPOBOJIUTH PACUETHI 10 XUMUYECKUM (HOpPMYIIaM U
YPaBHEHUSM XUMHUYECKHX pEaKUMi C MCIOIb30BaHUEM
(¢u3NYeCKUX BEIWYMH, XapaKTEpU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
YCIOBHS) Ta30B, KOJUYECTBA BEIIECTBA; HCIOIb30BATH
CUCTEMHbIE XUMUYECKUE 3HAHUS JJI IPUHSTUS PEILICHUHN B
KOHKPETHBIX  KM3HEHHBIX  CHUTyallUsIX, CBSI3aHHBIX C
BEILECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBars
COBPEMEHHBIE
CpeacTBa MOMCKa,
aHaJm3a "
MHTEpIIpETALNH
uH(popManun u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU TUTST
BBIMIOJIHEHUST  3ajia4
npodeccnoHanbHOMI
NS TEIBHOCTH

B o6s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUS:

- c¢(hOpMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKH M OOILECTBEHHOU
IIPAKTHKH, OCHOBaHHOTO Ha Jyaore KYJIBTYD,
CIOCOOCTBYIOLIETO ~ OCO3HaHMIO  CBOEro  Mecra B
MIOJINKYJIBTYPHOM MHPE;

- COBEpIIECHCTBOBAHUE S3bIKOBOM M YMTATEIbCKOW KYJIbTYPHI
KaK CpelCTBa B3aUMOJECHCTBUS MEXIY JIIOJABMHU M MO3HAHUSA
MUDa;

- OCO3HAHME LIEHHOCTU HAY4YHOM JA€ATEIbHOCTH, TOTOBHOCTb
OCYILIECTBIISTh MIPOEKTHYIO u HCCJIEJIOBATEIbCKYIO
JESATEIbHOCTh MHAUBUAYAIbHO U B TPYIIIE;
OBaanenue YHHMBEPCAJIbHBIMH
NMO3HABATEJbHBIMHU JAeHCTBUAMM:

B) padora ¢ nHpopmanmeii:

- BJaJeThb HaBbIKAMHM TMOJYy4YeHHS HUHPOpMALUU U3
VCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISTh

Y4eOHbIMU

- yMeThb IUIAHUPOBAaTb U  BBIIOJHATH  XUMHUYECKUI
9KCIIEPUMEHT (IIPEBpPALCHUsS] OPraHUYECKUX BEILIECTB IpHU
HarpeBaHuu, IMOJIyYeHUE STUJIEHA M U3yY€HUE €ro CBOICTB,
KaueCTBEHHbIE PEAaKIMM Ha aJIbJETH]Ibl, KpaxMall, YKCYCHYIO
KHCIIOTY; JleHaTypanusi O€JIKOB INpU HAarpeBaHWM, I[BETHBIE
peakuuu OeNKOB; NPOBOJUTH peaKkIUMM HMOHHOTO OOMEHa,
ONpeAeNsATh Cpely BOAHBIX pacTBOPOB, KadeCTBEHHbIE
peakuuu Ha cynbdar-, kapOOHaT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHMS, pellaTh 3KCHEPHUMEHTANbHbIE 3aJaud I10
teMam "Meramibl" u "Hemeramnel") B COOTBETCTBUM C
MpaBWIaMU TEXHUKM O€30MacHOCTH TMpu O0OpallleHuu ¢
BEIIECTBAMHU u 1a00paTOPHBIM 000py/I0BaHHEM;
MIPECTaBIATh PE3YIbTaThl XMMHMUYECKOTO JKCIEPUMEHTa B
(dopmMe 3amucCH ypaBHEHHH COOTBETCTBYIOIMX peaKUuil u
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTaTOB;

- yMeThb aHAJIM3UPOBATh XUMHMUYECKYI0 HMH(OpMALHIO,
MOJIy4a€MyI0 M3 pa3HbIX MCTOYHHUKOB (CPEACTB MacCcOBOM
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MOMCK, aHaju3, CUCTEMaTU3alMi0 U HHTEPIPETALMIO
nH(OpMALUY Pa3IMYHBIX BUJOB U (OPM IPE/ICTABICHHUS;

- co3JaBaTh TEKCThl B pa3iMyYHbIX (opMarax € y4yeToM
Ha3HauYeHUs MHPOPMALUU U LENEBOW ayAWTOPHH, BBHIOHpas
ONTUMAJIbHYIO (POPMY IIPECTABICHUS U BU3YyaIHU3all1H;

- OLICHUBAThH JJOCTOBEPHOCTb, JJETUTUMHOCTh HH(pOpPMALINH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIIBHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BAaTh  CpPEACTBA  HMH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUW B PEHIEHUU KOTHUTUBHBIX,
KOMMYHHMKaTUBHBIX M OpPraHM3allMOHHBIX  3aJad  C
cOOMI0ICHUEM TpeOoBaHUit SPrOHOMMKH, TEXHUKHU
0€30MaCHOCTH, THTHUEHBI, PECypcocOepeKeHMs, PABOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MacHOCTH;

- BJIaJIETh HaBbIKAMU PACIIO3HABAHUSA U 3aLUThI
nHdopmManuu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH,

uHdopmaruu, cetb UHTEpHET 1 Ipyrue);

- BIQJCTh OCHOBHBIMH METOJAaMH HAy4yHOTO IIO3HAHUS
BEIIECTB U XUMHUYECKUX SIBIICHUH (HaOJIIOJICHHE, U3MEPCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE);

- YMETh NPOBOAMUTH PACYETHI 10 XMUMUYECKHM (opMynam u
YpaBHCHUSM XHMHUYECKUX PEAKIHA C HCHOJIb30BaHUEM
(GU3NYECKUX BEJIMYUH, XapaKTePH3YIONIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 0O0beMa (HOpMaJbHBIE
yCIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOIB30BATh
CUCTEMHBIE XUMHUYCCKHE 3HAHUS JUISl TIPUHATHS PEIICHUN B
KOHKPETHBIX ~ JKM3HCHHBIX  CHUTYallUsX, CBS3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM

OK 04. D¢ddexrTuBHO
B3aMMO/IEHICTBOBATh
1 paboTaTh B
KOJIJICKTUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOTIPEIEIIEHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIEeI0BATEIbCKOM,
MIPOEKTHOM M COLIUATILHOM AESITENbHOCTH;

OBjaieHHe  YHMBEPCAJbLHBIMH  KOMMYHHKATHBHBIMH
JeHUCTBUSIMM

0) coBMecCTHAA JeATEeIbHOCTD.

- MOHMMAaTh W MCHOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M
WHIUBUAYAIBHON paboThI;

- MIPUHUMATh (S 078 COBMECTHOM JIeSITeIIbHOCTH,
OpraHW30BBIBATH W KOOPJIWHUPOBATH JIEUCTBHS TIO €€
JOCTH>KEHHMIO: COCTaBJIATh IUIaH JCHCTBUN, pacupeleisiTh
pOJIM ¢ YI€TOM MHEHHH YJaCTHUKOB OOCYKJaTh PE3yJIbTaThI
COBMECTHOI paboThI;

- KOODIWHUPOBATh U BBHINOJHATH PadOTy B YCIOBUSAX
peanbHOrO, BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBJIATh MO3UTHUBHOE CTPATErMYECKOE MOBEIACHUE B

- yMeThb IUIAHUPOBAaTb U  BBIIOJHATH  XUMHUYECKUI
JKCIIEPUMEHT (IIPEBpPALCHUs] OPraHUYECKUX BEILIECTB IpHU
HarpeBaHuu, IMOJIyY€HUE STUJIEHa U H3YyYEHHUE €ro CBOMCTB,
KaueCTBEHHbIE PEAKIMM Ha aJIbJETH]Ibl, KpaxMall, YKCYCHYIO
KHCIIOTY; JleHaTypauusi O€JIKOB INpU HAarpeBaHHM, I[BETHBIE
peakuuu OeNKOB; NPOBOJUTH peaKkIUMM HMOHHOTO OOMEHa,
ONpeAeNsaTh Cpely BOAHBIX pacTBOPOB, KadeCTBEHHbIE
peakuuu Ha cynbdar-, kapOOHaT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHMSI, pellaTh 3KCIEPHUMEHTANbHbIE 3aJaud I10
temam "Metamnel" u "Hemertamnwl") B COOTBETCTBUH C
MpaBWIaMU TEXHUKM O€30MacHOCTH TMpu O0OpallleHuu ¢
BEIIECTBAMHU u 1a00paTOPHBIM 000py/I0BaHHEM;
MIPE/ICTaBIATh PE3YIbTaThl XMMHMUYECKOTO JKCIEPUMEHTa B
(dopme 3amucH YpaBHEHUH COOTBETCTBYIOIMX peakiuil u
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB




pa3IMYHBIX  CUTyallUsiX, MPOSABISITE  TBOPYECTBO U
BOOOpaXkeHue, ObITh UHUIIMATUBHBIM

OsBjaaaenue YHUBEPCAJIbHbIMHU peryasiTHBHBIMM
JeHCTBUAMM:

I') MPUHSATHE ce0sT M APYTUX JK/Iei:

- IPUHMMATh MOTHMBBI M apryMEHTBl IPYTHUX JIOJAEH IIpU
aHaJlu3e pe3yJabTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE IIPaBO U MIPaBO JPYIUX JIIOAEH Ha OLIMOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOrO
YeJI0BEKa;

OK 07.
ConeiicTBOBaTH
COXPaHCHHIO
OKpY>Karolleu Cpebl,
pecypcocOepekeHHUIO,
MPUMEHSTH 3HAHUS
00 U3MEHEHUU
KJIUMaTa, MPUHIIHATIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3G PEKTUBHO
JICCTBOBATH B
Ype3BbIUAITHBIX
CUTYaITUSIX

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMSA

- c(OPMHPOBAHHOCTH IKOJIOTUIECKON KYIbTYpBI, IOHUMAaHUE
BIIMAHHUS  COLMAIBHO-)KOHOMUYECKHMX  IPOLECCOB  Ha
COCTOSIHUE TMPUPOAHONM M COLUUAIBHOW Cpeabl, OCO3HAHUE
rI100aTBbHOTO XapaKTepa YKOJIOTUYECKUX MPOOIIeM;

- IUITAHUPOBAHHE U OCYILECTBIICHUE IEUCTBUI B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAaHMs LEJIEH YCTOMYMBOTO Ppa3BUTHS
YeJI0BEYECTBA;
aKTUBHOE  HEIPUATHE
OKpY>Kalolleu cpere;

- YMEHHE MTPOrHO3UPOBaTh HEOIArONPUATHBIE YKOJIOTMYECKHE
MOCJIEACTBUS MPEAIPUHUMAEMBIX AEMCTBUM, MPeIOTBpaLaTh
UX;

- pacuupeHue
HaIPaBJIEHHOCTH;
- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM,
ITPOEKTHOHN U COLIMAJIBHOM JIEATENbHOCTH;

JNEUCTBUN, TNPUHOCIIIUX  Bpen

OIIbITa JACATCIIBHOCTH 3KOJOTrHYEeCKOM

- chopMupoBaTb  MpEACTaBIEHUS: O  XUMHUYECKOH
COCTABIISIIOLICH €CTECTBEHHOHAYYHOW KApTHHBI MHpA, POIHU
XMMHUU B TO3HAHUU SIBICHUM OpUpoibl, B (HOPMHUPOBAHUU
MBIIUJICHUSA W KYJIbBTYPbl JHMYHOCTHU, €€ (bYHKIII/IOHaJII)HOI;'I
I'PAaMOTHOCTH, HEOOXOAMMOW MJIs pelleHHs] MPaKTUYECKUX
3a7a4 ¥ 9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOLICHUS K CBOEMY
30pPOBBIO U IPUPOJTHOIL Cpene;

- YMeThb COOJI0IaTh IPaBUJIa HIKOJIOTMUECKH 11€JIeCO00pa3HOro
NOBEJICHU B OBITY M TPYAOBOW JESATEIBHOCTH B LENAX
COXpPAHEHHUs CBOETrO 3J0POBbS M OKpPYKAKOLIEH MPUPOITHOU
Cpedbl; YYMTHIBaTh OIACHOCTh BO3ACUCTBUS Ha IKHUBBIE
OpraHu3Mbl  OHNPCACICHHBIX BCIICCTB, IOHHWMAsA CMBICII
HoKasareJst peleIbHOM JOMyCTUMON KOHLIEHTPALH




2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUATIIMHBI
2.1. O0beM yueOHOM TMCIUNJIMHBI 1 BUIbI Y4eOHOH padoThI

Bun yueOHoit padoThl

O0BeM B yacax

O0bem 00pa3oBaTe/ibHOI MPOrPaAMMBbI

39
TUCHUTITTHHBI
B T.Y.
OcHoBHoOeE coaep:xaHue 27
BT. U..
TEOPETUYECKOE 00yUCHHE 15
MIPAKTUYECKUE 3aHATHUS 12
71a00paTOpPHBIC 3aHITHUS 10
IIpodeccuoHaATBHO-OPUEHTHPOBAHHOE COJACPIKAHUE 5
(conep:kaHue MPUKIATHOTO MOTYJIs1)
BT. 4..
TEOPETUUECKOE 00yUeHUE 2
MPAKTUICCKUAC 3aHATHS
IIpome:kyTounasi arrectaums (3a4eT) 2
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2.2. IllpuMepHbIii TeMaTHYECKUI IJIAH U coJlepPKaHue YUeOHO JUCHMILUIUHBI - XUMUSA

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OGLeM YCOR dopmMupyemblie
pa3/iesioB U TeM JaGopaTopHble M MPAKTHYECKHE 3aHITHS, MPUKJIATHON MOTYJIb KOMIIETEHIHH
1 2 3 4
OcHOBHOE coiep:KaHHe 39
Pa3znes 1. OcHOBBI CTPOEHNSI BelleCTBA 3
Tema 1.1. OcHOBHOe coJiep:KaHue 2 OK 01
Crpoenue atoMoB | Teoperuueckoe o0yueHmne 1
XAMHICCKIX CoBpeMenHass MoOJelnb CTpoeHHs aroma. CHUMBOJIMYECKUN S3BIK XHMHH. XUMHYECKHH DJIEMEHT.
SJICMCHTOB U OnexTpoHHas KOH(purypanus atoma. Krmaccudukamnms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3JeMEHTHI).
npupoma BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTh.  DJEKTPOHHAss  MPUPOJA  XMMHYECKOM  CBSI3M. 1
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBsA3M (KOBAJICHTHAs, HWOHHAS, METAUITHYECKAs],
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusl
IpakTH4yecKne 3aHATHS 1
Pemienve 3amaHdii Ha WCIOJB30BAHUE XWMHYECKOH CHMBOJMKM M Ha3BaHWH COEAMHEHHM II0
HOMEHKJIATYPE MEKIYHAPOJHOTO COK03a TEOPETHYECKOW W MNPUKIAJHOW XUMUH M TPUBHAIBHBIX
Ha3BaHWH JUIA COCTAaBJIEHUS XUMHYECKHX (DOPMYJI ABYXATOMHBIX COEIMHEHHH (OKCHIOB, CYJIb(MHIOB,
TUJIPUIOB ¥ T.II.) U PYTUX HEOPTaHUYECKUX COEIAUHEHUM OTIEIbHBIX KIIACCOB. 1
[pakTryeckue 3a/aHUsI Ha YCTAHOBJICHUE CBSA3U MEXIY CTPOCHHEM aTOMOB XHMHYECKHX JJIEMEHTOB U
HEPUOINYECKAM M3MEHEHHEM CBOMCTB XUMHUYECKUX DIIEMEHTOB M WX COEJMHEHWHA B COOTBETCTBHH C
nosiokeHneM [leprouIecKoii CHCTEMBI.
Tema 1.2. OcHOBHOE co/Jiep:KaHue 1 OK 01
[Mepronpnyeckuii | [pakTH4yecKue 3aHATHS 1 OK 02
3aKOH ¥ TaOnuIa [Meproauueckas cucTeMa XUMUUeCKuX dneMeHToB J[. M. MenzeneeBa. ®U3HUECKUI CMBICIT
JA.1. Menneneesa [Tepuoauueckoro 3akona J[.M. Menzeneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX
5JIEMEHTOB, 06Pa3yeMbIX HMH MPOCTBIX M CIOKHBIX BENMIECTB B COOTBETCTBHH C MOJIOKCHHEM
XHMHYECKOTO dyieMeHTa B [leproquyeckoii cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUECHUE
ITepuoanueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX 1
XUMHYECKUX JIEMEHTOB.
PelieHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3a/IaHUI HA XapaKTEPHU3aIMI0 XUMUYECKHX
3JIEMEHTOB «MeTaTnIecKre / HEMETAIMIECKUE CBOMCTBA, HJIEKTPOOTPHLATEILHOCTh XHMUUECKHUX
5JIEMEHTOB B COOTBETCTBHHU C MX DJICKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B IEPUOIUIECKOM CHCTEME
xumudeckux ayemenToB .M. MeneneeBay
Paszpnen 2. XumMuyeckue peakuuu 5
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Tema 2.1. Tumer OCHOBHOe co/iep:KaHue 2 OK 01
XUMHUYECKHUX TeopeTnueckoe o0yueHue 1
peaxuuii Knaccudukanust 1 TUITBI XMMHUYECKUX PEAKIMi C y9acTHEM HeopraHu4YecKux BemiecTB. CocTaBiieHne

YpaBHEHUH peakluil COeAMHEHUS, PA3I0KEHHU, 3aMEILICHUsI, 0OMEHA, B T.U. PEaKUii TOPEHUs,

OKHCJICHUSA-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKHUCIEHUS-BOccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 1

CocraBiieHHE U ypaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M AJIEKTPOHHOIO

Oananca. OKHCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B IPUPOJIE, IPOU3BOACTBEHHBIX IIpOLIECCaxX U

JKU3HEAESTEIIbHOCTH OPraHu3MOB

IIpakTHYeckue 3aHATHSA 1

KonuuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PAcyUeThl IO

YpPaBHEHUSIM XHMHUYECKUX peakuuid. Mosb Kak eAuHuIa KOJUYecTBa BellecTBa. MossipHas macca.

3aKOHBI COXpPAaHEHHS MacChl W PHEPruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHUTENIbHAS 1

IUIOTHOCTDH Ta30B. PacdeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEAKIMH C UCIIOJIb30BAaHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 2 OK 01
ONEKTPONUTHIECKA | TegpeTndeckoe 00yueHHe 1 OK 04
s IucconManus u =
HOHHLLH OGMeN Teopus snekTpoauTHdeckoil quccouuranuu. MoHbl. DNEKTPOIUTHI, HEAJIEKTPOIUTHL. Peakunu HOHHOTO

oOMeHa. CocTaBieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHUS HUX IOJIHBIX M COKpAalICHHBIX 1

VOHHBIX ypaBHEeHUI. KNCIOTHO-OCHOBHBIE peakliiu. 3aJjaHus Ha COCTABJICHNE NOHHBIX PEAKIHI

JlabopaTopHble 3aHATHS 1

JlaboparopHas padoTa “TUNBl XUMHUYECKUX PEaKIIUM .

HccnenoBanue THUMOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3yloOIUXCcs BEIIECTB) U MPU3HAKOB 1

XUMHUYECKHX peakuuil. [IpoBenenune peakunii HOHHOro 0OMeHa, OIPEeIeHUE CPEIbl BOTHBIX

pacTBOPOB. 3a/laHusl HA COCTaBJICHUE NOHHBIX PEAaKLIUN
KouTtpoubHasn

CrtpoeHnue BemecTBa 1 XUMUYECKUE PEaKIuu 1
pab6ora 1
Paznea 3. CTpoeHne 1 CBOICTBA HEOPraHMYECKHUX BellleCTB 8
Tema 3.1. OcCHOBHOe co/iep:KaHue 2 OK 01
Knaccudukanus, | Teoperuueckoe o0y4enue 1
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HOMEHKJIATypa
CTpOCHHE
HEOPTraHUYECKUX
BCILIECTB

[Ipeamer Heopranmveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BemecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHbie cOCTOsiHUA BelecTBa. Kpucramnndyeckue u aMmopdHbie
BCIICCTBA. Tumsr KPpUCTAJNINYCCKUX PCHICTOK (aTOMHaSI, MOJICKYJIdpHasi, MOHHAasd, MeTaJIJII/I‘ICCKaSI).
3aBUCUMOCTh (PU3UYECKUX CBOKMCTB BEIIECTBA OT TUIA KPUCTAIIMUYECKON PEeHIEeTKU. 3aBUCUMOCTD
XUMHYECKOI aKTUBHOCTH BCIICCTB OT BUAA XUMHUYECKOHN CBI3U U THUIIA KpHCTaJIJIH‘ICCKOfI PCHICTKU.
[TprunHbl MHOTOOOpa3usl BEIIECTB

I[IpakTnyeckue 3aHATHS

Homenknarypa HEOpraHM4ecKrx BEIIEeCTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOPMYIIbI
WIH COCTABIICHUE XUMUYECKOU (POPMYITBI UCXOMS U3 Ha3BAHUS BEIIECTBA MO MEXKyHAPOTHOM
(MIOITAK) miu TpuBHAIbHOM HOMEHKJIATYpE.

Pemenune mpakTHYecKuX 3aaHWNA MO KIACCH(PHUKAIMU, HOMEHKIAType M XHMHYECKUM (HopMyliam
HEOPraHMYECKUX BEIIECTB Pa3NMYHBIX KiIaccoB (yrapHbIil Ta3, YIVIEKHCIBIM ra3, aMMHUak, ranieHas
W3BECTh, HETAIICHAS N3BECTh, ITUTHEBASI CO/IA U JPYTUX): HA3BIBATH U COCTABISATH (POPMYIIBI XUMHUUECKUX
BEILECTB, ONPEIEATh MPUHAIEKHOCTD K KJIacCy.

VcTounnkn XuMu4deckoi naopmarmu (CpecTB MacCOBON HHOpMAINH, CeTh IHTepHET U npyTne).
[Touck nH(pOpMaIK 10 Ha3BAaHUSAM, HIEHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyrnam

OK 02

Tema 3.2. Pusuko-
XAMHUYECKHE
CBOMCTBA
HEOPraHMYECKUX
BEIIECTB

OcHoBHOE CoICpPKaHuE

Teopernueckoe o0yueHue

Mertannel. O0uue ¢uznyeckue U XUMUYECKHe CBOMCTBA MeTauioB. CrocoObl MojyuyeHus. 3HaueHHe
METAJUIOB M HEMETAVIOB B MPHPOJIE M KU3HEAEATEIHOCTH YeloBeKa M opraHu3moB. Koppozus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaIoB. THIMYHBIE CBOMCTBa
HemetayioB [V— VII rpynn. Knaccuduxanus n HomeHkIaTypa coeqMHEHU HeMeTaoB. KpyroBopoTsl
OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XVMHYEeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEMIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,
coJieii u ap.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHUJIOB

IIpakTnyeckue 3aHATHS

CocraBieHHe ypaBHEHMM XMMMUYECKHX PEAKIUI C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEPHBIX T'HJIPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIUX UX CBOKCTBA.

PelieHre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUM HA CBOMCTBA, COCTAB, IOJIYYEHUE U

OK 01
OK 02
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0e30MacHOe HCIHOJb30BAaHNWE BAXKHEHIIMX HEOPraHMYECKHX BEIIeCTB B OBITY M MPaKTHYECKOU
JESTEIIBHOCTH YEJI0BEKA

Tema 3.3. OcHOBHOe coJiep:KaHue 1 OK 01
Unentupukanus | JlaGopaTopHble 3aHATHS 1 OK 02
HEOPraHWHCCKUX | JTa5opatopuas pabora «MieHTHUKAIMA HEOPrAHUYECKUX BEILIECTBY. OK 04
BCHICCTB Penienye SKCIEPUMEHTATIBHBIX 3a1ad 110 XMMMYECKMM CBOWCTBAM METAUIOB M HEMETA/LIOB, IO

pacro3HaBaHMIO U MOJTYYEHHUIO COEAMHEHUH METaJUIOB U HEMETAJIIIOB. 1

Wnentudukanyss HEOPraHUYECKUX BEUIECTB C HCIOJIb30BAaHHEM HUX (DU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KayeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPUI-

AQHUOHBI, HA KATHOH aMMOHUS
KoHnTpoabHasn .

CBoiicTBa HEOPraHMUYECKUX BEIIECTB 1
padora 2
Pa3nen 4. CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BElECTB 12
Tema 4.1. OcCHOBHOe co/Iep:KaHue 2 OK 01
Knaccupukanus, | Teopernueckoe oGydenne 1
CTPOCHHUE U IlosiBneHne u pa3BUTHE OPTAaHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
HOMCHKJIaTypa 3HAYECHHUE OPraHUYECKOU XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHn4CeCKUX XHWMHYECKOE CTPOCHUE KAK IOPSJIOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJCHTHOCTH.
BEIICCTB OcHOBHBIE NTOJIOKEHHSI TEOPUM XMMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHunit A.M. bytieposa.

VYriepoaHslii CKeJIET OPraHUYECKON MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 1

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel KiaccM@UKaMu —OpPraHUYECKUX

coequHeHUN. MexnyHapoaHas HOMEHKJIAaTypa W IPHUHLUIBl HOMEHKJIATYPbl  OPraHUYECKUX

coenuaeHuil. [lonstre 00 a3oTcomepXk aluX COCAMHEHHUSX, OWOJIOTHYECKH AaKTHUBHBIX BEIIECTBaX

(yriaeBogax, kupax, Oenkax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

IIpakTH4eckue 3aHATHSA 1

Homenknartypa opraHMYecKMX COEIMHEHMH OTAEIbHBIX KJIACCOB (HACBILIICHHBIC, HEHACHIIIEHHBIE WU

apoMaTHYECKHE YTIeBOJOPOAbI, CIIUPTHI, (PEHOINBI, alnbJEruibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Jp.)

CocraBieHre TOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMyS OpPraHMYECKUX BELIECTB OTIEIBHBIX 1

KJIACCOB, WCIOJB3ySd WX Ha3BaHUS 10 CHCTEMATHYECKOW M TPHBHAIBHONH HOMEHKJIAType (ITHJICH,
alleTUIeH, TIMLEpUH, (eHomn, ¢dopMmanbIeruja, YKCycHas KHCIOTa, TMUIUH). Pacdersl mpocreiiieit
(dbopMyIbl OpraHu4ecKOl MOJIEKYJIbI, HCXO0JA U3 AJIEMEHTHOT0 cocTana (B %)
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Tema 4.2.
CsoiicTBa
OpraHNu4YeCcCKHUX
COCIMHECHHH

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe oﬁyqe}me

OU3UKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COCIMHEHUH OTIENBHBIX KIJIACCOB (OCOOEHHOCTH
KJaccu(pUKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKUH psia U o01ast popmyiia; n3oMepus;
du3HYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHS):

— IpeJesibHbIE YIJIEBOAOPOAb! (ajKaHbl M LUKIIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBIIICHHOCTH U ObITYy. CBOWCTBA MPUPOIHBIX YIIIEBOJAOPOI0OB, HAXOXKACHUE B
IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpelenbHble (AJIKEHbl, AJKUHbBl W QJIKaJWEHbl) U apOMATUYECKUE YIIIEeBOAOpoAbl. lopeHue
alleTUIIeHa KaK UICTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KUCJIOPOACOCpKAIINE COSAMHCHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M d(UPHI, aJTbJICTHIBI
U KETOHBI, JXKUPBI, yriaeBonbl). [IpakThueckoe HpUMEHEHHE OSTUJICHIJIMKOIA, TIHIEepuHa, (eHoma.
[Tpumenenne Qopmanpaeruaa, amneraibJeTHaa, YKCYCHOH KHCIOTHl. MpUla Kak COJU  BBICIINX
KapOOHOBBIX KUCIIOT. MoOroIe CBOHCTBA MbLIa

— a30TcojepXallhe CoeIWHEeHUs (aMMHBI M aMMHOKHUCIOTBHI, Oenku). BblcokoMonekymsipHble
COEJMHEHUs (CUHTETHYEeCKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

["'eHeTHUeCKast CBS3b MEX1y KJIACCAMU OPTaHUYECKUX COeTMHEHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KIJIACCOB (TpUBHAIbHAS U MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIOCOOBI MOJyUEHUs): MPEesIbHbIE (AIKaHbl U LUKIOAIKAHBI),
HenpeiebHbIe (AIKEHbI, AJIKMHbBI U allKaJHeHbl) 1 apOMaTHYECKUE YIIeBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE ~ KHUCJIOTBI M 3(QUpPHI, albJEruAbl W  KETOHbl, AaMHMHBl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMS. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX PEaKLHUH C
y4acTUEM OPTaHUYECKUX BEIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHUS

CocraBneHue cxeM peakiuii (B TOM 4YHCIE M0 TPEAJOKEHHBIM IIeToYKaM IpeBpaIleHuil),
XapaKTepU3YIOIINX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4deHHs M Ha3BaHUE OPraHUYECKUX COCIAMHEHMM I10 TPUBHAIBHOW WM MEXKIYHAPOIHOU
CHUCTEMaTUYECKOM HOMEHKJIIATYype.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUMX 3aJaHUM HAa CBOWCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaGopatopHas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[Tomy4yenue 3TuIEHA U U3y4YEHHE €r0 CBOMCTB. MoaennpoBaHue MOJIEKYJI U XUMAYECKHUX MPEBPAICHUN

OK 01
OK 02
OK 04
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Ha MpUMepe dTaHa, STUJICHA, alleTUJIeHa U Jp.

Tema 4.3. OcHoOBHOe co/iep:KaHue OK 01
Wnentudukanust | Tegpernueckoe obyuenue OK 02
OPTaHHHeCKiX buooprannueckue coenuHenus. llpuvenenue u Ouosiormueckas poib yriieBoAoB. OKHCIEHUE OK 04
BCIIECTB, HX YIJIEBOJAOB — WCTOYHUK OSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH TNPUMEHEHUS aMHUHOKHUCIOT.
SHATCHUC 1 [IpeBpamenust OenkOB MUIIM B opranu3Me. buonornyeckune ¢ynkuuu OenkoB. buonornueckue
ngMerHHe B GyHKIMY )kUpOB. Posib OpraHnveckoil XuMuH B pelIeHUH po0sIeM MHUIIEBOM Oe301aCHOCTH
nglggisgﬂlgmeﬂﬁoﬁ Ponp opraHMyeckod XMMHHM B PEUICHHH MPOOJIEM HSHEPreTUYECKOi O€30MacHOCTH, B Pa3BUTHU
EATEIBHOCTH MEUILIHHEL, CO37aHUH HOBBIX MAaTCPUAIOB, HOBBIX HCTOYHMKOB SHEPrUN (aTpTEepHATUBHBIC UCTOYHUKHU
GelOBEKa sHeprun). ONacHOCTh BO3JCHCTBHSI HAa JKMBBIE OpPraHU3MbBI OPraHMYECKHX BEIIECTB OTICIBHBIX
KJIACCOB (YTJICBOJIOPOJBI, CIUPTHI, ()EHOJBI, XJIIOPOPTaHUYECCKHE IMPOU3BOJIHBIC, AIBICTHIBI H Jp.),
CMBICJI TOKA3aTeJIsl MPEJICIbHO TOMYCTUMOW KOHIICHTPAIIUU
JlaGopaTopHble 3aHATHSA
JlaGopatopHas pabora: “UneHTndukanus opraHMueCKUX COSIMHEHUIN OTACIbHBIX KIacCOB”
Wnertudukanus opraHMuecKUX COCTMHEHUIN OTIIEBHBIX KJIAcCOB (Ha MPUMEpPE albACTHIOB, KpaxMaa,
YKCYCHOW KHCJIOTBI, O€IKOB M T.I.) C HCIOJb30BaHHEM UX (U3UKO-XUMHUYECKUX CBONCTB H
XapaKTepHBIX KAYECTBEHHBIX peaknwii. [leHarypanus Oenka mpu HarpeBanud. L[BeTHBIE peakuu
OenkoB. BO3HWKHOBEHHE AaHATUTHYECKOTO CHTHajda C TOYKM 3pPEHHUS XUMHUYECKHX IPOIECCOB MpPH
MPOTEKAHNY KaYECTBCHHON PEAKIINH, TO3BOJISIFOIICH UACHTH(DHUIIMPOBATH MPEITI0KEHHBIC OPTaHUICCKHE
BEIIeCTBA
Konrpoauasn CTpyKTypa U CBOMCTBA OPTaHUICCKUX BEIIECTB
pabora 3
Pazgen S. KuHeTnyeckue U TEpMOAUHAMUYECKIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUHMHYECKHX PeaKunid
CxopocTb OcHoBHOe coaep:xaHue OK 01
XUMHYECKHX OK 02
peaKuui.
XUMHUYECKOe
paBHOBeECHE

Teopernueckoe o0yuenue
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CKOpOCTh peakiy, €€ 3aBUCHUMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPHPOIBI PEArHPYIOIIUX BEILIECTB,
KOHLEHTPAllUU pEarupyrolmux BeEUIECTB, TEMIEPAaTypbl W IUIOIIAAM PEAKIMOHHOM IOBEPXHOCTH.
TemnnoBbie 3¢ (GeKTh XUMUYECKUX Peakifi. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH.

OOparuMocTh peakiuil. XUMHYECKOE PaBHOBECHE U €ro CMELIEHHE 0]l JEHCTBHEM pPa3IMYHBIX
(akTOpOB (KOHIIEHTpALMS PEarecHTOB WM MPOIYKTOB PEaKIMH, TaBICHUE, TEMIIepaTypa) AJIsl CO3AaHus
ONTHMAJIBHBIX YCIOBUN IIPOTEKAHUA XUMHUUECKUX npoueccoB. [Ipunnun Jle laTtense

IIpakTH4eckne 3aHATHA OK 01
PenieHre MPaKkTHKO-OPUEHTHPOBAHHBIX 3a[aHMi Ha aHain3 (HAKTOPOB, BIMAIONIMX HA W3MEHEHHUE OK 02
CKOPOCTH XMMMYECKON pEaKIMH, B T.4U. C MO3ULMH KOJOIMUECKH L[€J1eCO00pa3HOro MOBEAECHUS B ObITY
U TPYZOBOH NESATETHHOCTH B LENAX COXPAHEHHUS CBOETO 37I0POBBS 1 OKPY>KAIOIIEH MTPUPOTHON CPEJIbI.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUi Ha mnpuMmeHeHue npuHuuna Jle-Ilatense s
HAXOXXJCHUS HAINPaBICHUS CMEIICHUS pPABHOBECHS XHWMHYECKOM peakuuu W aHanmu3 (HaKkTOpOB,
BJIMSIIOIMX HA CMEIIEHUE XUMHUYECKOT0 PABHOBECHS
Paznea 6. PacTBOpsI
Tema 6.1. OcHOBHOe coep:KaHue OK 01
Ionstue o Teopernueckoe o6yyenue OK 02
pactBopax PactBopenue kak ¢uznko-xumuueckuil mpornecc. PactBoprl. CriocoObl HNpPUTOTOBJIEHHUS PACTBOPOB. OK 07
PactBopumoctb. MaccoBass 10 pacTBOpeHHOro BemiectBa. CMbICH —IOKa3aTens MpeAeiabHO
JIOITyCTUMON KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHNE B OI[EHKE YKOJIOTUIECKON 0€30MacHOCTH.
[TpaBuna »KOIOTMYECKH Ie1eCOO0Pa3HOro MOBEACHHMS B OBITY M TPYJOBOH NEATENBHOCTH B LEJIIX
COXPAHEHHUS CBOETO 3JI0POBbA M OKPYKAIOWIEH MPUPOJHON CPEIbl; OMACHOCTh BO3JCUCTBUSA HA YKUBBIC
OpPraHU3MbI ONPE/IETICHHBIX BEILECTB.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIIOIb3yeMbIe B OBITOBOW H
POM3BOJICTBEHHOM 1€ TETLHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE coiepKaHue OK 01
Hccnenosanne JlaGopaTopHbie 3aHsTHS OK 02
CBOUCTE pacTBOpOB JlaGopartopHas pabota «IIpuroroBiaeHue pacTBOPOBY. OK 04
[TpuroTtoBneHne pacTBOPOB 3aJJaHHON (MaccoBOM, %) KOHIIEHTpalUH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU
BOIPOCAMH) U OIpeJIeNIEHNE CPEIbl BOJHBIX PACTBOPOB.
Penrenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB
IIpo¢eccnonaibHO-OPHEHTHPOBAHHOE COAEPKaHUE (COAepKaHUe TPUKJIATHOT0 MOAYJIs)
Paznen 7. Xumust B GbITY ¥ IPOM3BOACTBEHHOI A€ATEILHOCTH YeJI0BeKa OK 01
Xumus B ObITY U OK 02

OcHoBHOeE coaepKaHue
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npou3BoJAcTBeHHOM | TeopeTnyeckoe odyuenue 2 OK 04
ACATCIbHOCTH Hoselimme nocTmxeHsT XUMUYIECKON HAayKH U XUMHYECKOHN TEXHOJIOrUU. Ponb XUMHUH B 00€CIIEUEHUN OK 07
YeJI0BeKa 9KOJIOTHYECKOM, SJHEPTeTUYECKOM U MUIIEBOM 0€30MaCHOCTH, pa3BUTHH MeIUIMHBL. [IpaBuiia moucka u 2

aHAIM3a XUMHYECKOH WH(OpMAIMK W3 PA3UYHBIX HCTOYHUKOB (HAaydHas W Yy4eOHO-Hay4dHas

JUTepaTypa, CpeicTBa MaccoBoi nHpopmanuu, cetb IHTepHeT)

IIpakTuyeckue 3aHATHS

[Towick u aHAJNM3 KEWCOB O NMPUMEHEHWH XWMUYECKUX BEHICCTB W TEXHOJIOTHHA C Y4eTOM Oymyiien

npodecCHOHANbHOM  NEATENbHOCTH MO  TeMaM:  Ba)KHEWIIHME  CTPOMTENbHbIE  MaTepHalbl,

KOHCTPYKLIMOHHBIE ~MaTe€pUajbl, KpacKu, CTEKJIO, KEepaMHKa, MaTepHaybl Ui SJICKTPOHUKH, 4

HaHOMATE€pHUalbl, TEKCTUJIbHBIC BOJOKHA, HCTOYHUKU DJHEPIUH, OPraHUYECKUE U MUHEpAJbHbIC

yI00peHus, JIEKapCTBEHHBIEC BEIIECTBA, OBITOBAS XHUMHUSI.

3amuTa: [IpencraBnenue pe3yabTaToB penieHus: KeHcoB B opMe MUHH-JIOKIAa C MPe3eHTaluei

IIpomeskyTOoYHAs aTTecTALMS 10 AMCHUILIMHE (3a4eT) 1

Bcero 39
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3. YCJIOBUSI PEAJIN3AIIMA ITPOTPAMMBI YYEBHOHN
AN CIHUITIJINHBI
3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHAJTBLHO-TEXHUYECKOMY

o0ecrne4eHn 10

Jns  peanuzanuu  OporpaMMbl  JUCHUIUIMHBL  JIOJDKHBI  OBITH
MPEAYCMOTPEHBI CIEIYIONINE CHElHalbHbIE TOMEIICHUs: Y4eOHbIH KaOWHET
XUMUH U/WIH Y4eOHOU XUMUYIECKOH JTab0paToOpuH.

OGopynoBanne y4eOHOro kabuHera (HarjsiiHble MOCOOUA): HAOOPHI
HIAPOCTEPKHEBBIX MOJENEH MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX PEIIETOK,
KOJUIEKIIUU MPOCTBIX M CJOXKHBIX BEIIECTB W/WIM KOJUICKIUU TOJHMMEPOB;
KOJUIEKIUSI TOPHBIX TMOPOJ U MUHEpasoB, Tabnuna MeHueneeBa, ydeOHbIE
bunbMbl, TUPPOBBIE 00Pa30BaATEIIBHBIC PECYPCHI.

Texnuuyeckue cpeacTrBa o0Oy4YeHHMsI: KOMIBIOTED C YCTPOHCTBaMU
BOCIIPOU3BECHUS 3ByKa, NPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C HKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPe3eHTEp AJIsl MPE3CHTALUM.

OoOopyaoBanue Jiadoparopuu W padouux MecT JiadopaTropum:
MEH3ypKH, IHUIETKU-KANEIbHULIBI, TEPMOMETPBI, = MHKPOCKOIL,  JIYIbI,
MPEAMETHBIE U TIOKPOBHBIE CTEKJIa, IUIAHIIETHI JJIS KalelbHBbIX pEaKUUu,
bunbTpoBasibHAsg Oymara, MPOMBIBAIKH, CTCKJISTHHbIE MPOOUPKHU, PE3HMHOBHIC
poOKH, PoHApUKH, HAOOP PEAKTHUBOB, CTEKIISIHHBIC MAJIOYKH, IITATUBBI JIJIs
poOHPOK; MEPHBIC LIMJIUHPHI, BOPOHKHU CTEKJISIHHbIC, BOPOHKU JEIUTEIbHbIC
uunuHapuyeckue (50-100 mu), cTynku ¢ mnecTukoMm, (aphopoBble YallKH,
NUHUEThI, (QUIbTpbl  OymMaxkHble, BaTa, Mapiisd, YacoBble CTEKIA,
ANEKTPOIUIUTKH, JA0OpAaTOPHBIE IITATUBBI, CHUPTOBBIC TOPEJKH, CIUYKH,
npubop s TOJMydeHUsl Ta3oB (WM MpoOMpKa C Ta300TBOJHON TPYOKOId),
JIepKaTenu NIl MPOOUPOK, CKIISTHKU JJII XpAaHEHUS PEaKTUBOB, pa3IaTOYHbIC
J0TKM;, Xumuyeckue crakanbl (50, 100 m 200 wmo); mImareny; IHHIETHI
TUTENbHBIC UL, CEKYHIOMEPHI (TaiiMepsl), MepHbIe mpooupku (Ha 10-20
MJ1) 1 MepHBbIe KOOI (25, 50, 100 u 200 mit), BoasiHast OaHs (MU TEPMOCTAT),
CTEKJISIHHBIC TIAJIOUYKHU; KOHWYECKHE KOJObl miisg TuTpoBaHus (50 m 100 mon);
WHJIMKATOPHbBIC MOJOCKU JiJis onipeaeneHus pH u crangapTHas UHIUKATOPHAs
1IKaja; YHUBEpPCaIbHbIN MHAUKATODP; nuneTku Ha 1, 10, 50 mu (unm mo3atopsl
Ha 1, 5 u 10 M), OropeTKH JJIs1 TUTPOBAHHUS, MEIUIIMHCKHUE ImpuIlsl Ha 100—
150 M, mabopaTtopHble W/HWIM aHATTMTUYECKUE BEChI, pH-METphI, CyIIMIbHBIN
mkad, u ap. 1abopatopHoe 000pyI0BaHUE.
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3.2. UudopmanmnonHoe odecnevyenne o0yueHust
Ilepeyenbr pexoMeHAyeMbIX Y4eOHbIX wu3ganuii, HHTepHeT-pecypcos,
JAOMOJTHUTEIbHOU JIUTEPATYPbI

JIMTEPATYPA

i cTy1IeHTOB

1. I'abpuensn O.C, Ocmpoymos H.I. Xumus pna upodeccuil u
CHEIHMATBHOCTEH TEXHUYECKOro Mpoduis: ydeOHUK ISl CTyH. YUPExKACHUN
cpen.mmpod. oopazoanus. — M., 2014.

2. I'abpuenan O.C., Ocmpoymos U.I'., Cnaokos C.A., /lopogpeesa H.M.
[IpakTukyMm: y4e0.mocoOuenIs CTy. yUYpeKaeHu cpel. mpod. oOpa3oBaHus.
— M., 2014.

3. T'abpuensan O.C., Ocmpoymos U.I'., Craorxoe C.A. Xumus: mocooue
s moarotToBku k EIND:ydue6.mocobue uis cTyd. yupexaeHuil cpei. mpod.
obpazoBanus. — M., 2014.

4. I'abpuensan O.C, Jlvicosa I'I". Xumus. TecTsl, 3aa4ul U yIPa>KHEHUS
y4de0.1mocolue Jist CTyA.YUpeKIeHui cpea. mpod. oopazoanus. — M., 2014.

5. Epoxun FO.M., Kosanesa H.b. Xumus npns mpodeccuit u
CHEIUATBHOCTEW TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO TIpoduiiet: yaeOHUK
JUISL CTY/I. YUpeXIeHu# cpea.npod. oopazoBanus. —M., 2014.

6. Epoxun IO.M. Xumus: 3amaun U ynpaxHeHHs: ydel.mocobue s
CTY.I. YUpexKJIeHUH cpen.npod. oopazoBanus. — M., 2014.

7. Epoxun FO.M. CO0pHUK TECTOBBIX 3aJIaHUI IO XUMHUH: yueO.rmocodue
JUIsL CTY 1. yupexaeHuiicpes. npod. oopazoBanus. — M., 2014.

8. Epoxun FO.M, Kosaneéa H.b. Xumus i1 mnpodeccuili u
CHEUaIbHOCTE  TEXHUYECKOro  mpoduis.  DJIEKTPOHHBIA  ydyeOHO-
MeToaudeckuil komriekc. — M., 2014.

9. Cnaoxoe C. A, Ocmpoymos U.I"., I'abpuenan O.C, Jlykvsanosa H.H.
Xumust Uit mpodeccuiin  CrenuanbHOCTeM  TEXHHUYECKOTO  MPOQuIIs.
DNeKTpOHHOE TPWIOKEHUE (DIEKTPOHHOE YydeOHOEe WU3JaHue) s CTY/I.
yapexaeHuit cpen.mnpod. oopazoanus. — M., 2014.

s npenoaaBareist

Poccutickon @enepaum.

[Ipuka3z MunucrepctBa oopasoBanus u Hayku PO ot 17.05.2012 Ne 413
«O0 ytBepxAeHUU(DEAEPATHBHOTO TOCYJAPCTBEHHOTO  00pa30BaTEILHOTO
CTaHJapTa cpeaHero (IoJHOro) o0Iero 0opa3oBaHus».

[Ipukaz MunucrtepcrBa obpazoBaHusi U Hayku PD ot 29.12.2014 Ne
1645 «O BHecenuun u3meHeHud B Ilpukaz MunucTepcTBa 00pa3oBaHus U
Hayku P® ot 17.05.2012 Ne 413 "OO yrBepxkaeHuu ¢eaepaibHOro
rOCyJIapCTBEHHOTO  00pa30BaTEeNbHOTO  CTaHAapTa CpeaHero  (IOJIHOTO)
obmeroodpazoBaHus"».

[lucemo  [lemapTameHTa TOCYAapCTBEHHOW TOJIUTHKA B  cdepe
noaroToBku pabouux kaapoB u/[[IOMuno6pHayku Poccum ot 17.03.2015 Ne
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06-259 «PexkoMenganuu 1O OpraHu3alyy TOJXYYEHHS CPEIHEro OOIIero
oOpa3oBaHMsi B  Ipenelax OCBOGHHMsS  OOpa3oBAaTENbHBIX  MPOrPaMM
cpenHeronpodeccuoHalbHOrO 00pa3oBaHMs Ha ©0a3e OCHOBHOTO OOIIEro
oOpa3zoBaHusi € Yy4yeToM TpeOoBaHMilBeEIepaIbHBIX  TOCYAapCTBEHHBIX
o0pa3oBaTeNIbHBIX CTAHAAPTOB U MOJydaeMon mpodeccru UInCIenuaaTbHOCTH
cpenHero npohecCuoOHaIbHOTO 00Pa30BaAHUS.

Tabpuensn O.C., Jlvicoga [I'.I. Xumusa: KHHUTa JJisg TNPENojaBaTes:
yueb.-meTo 1. mocoobue. —M., 2012.

Tabpuensn O.C. u Op. Xumus nus mpodeccuil M crenuaibHOCTEeH
TEXHUIECKOTO TPOodUIIsi(IEKTPOHHOE PHIIIOKECHHE).

HHTEPHET-PECYPCHI

www.pvg.mK.ru(omammumana «I[Tokopu BopoObeBbI TOPBI»).

www.hemi.wallst.ru(Obpa3oBarenpHblii  CalT  JUIS  [IKOJEHUKOB
«XuMus»).

www.alhimikov.net(O6pa3oBaTenbHBIi CAUT IS IKOJIHLHUKOB).

www.chem.msu.su(3aexTpoHHas oubnuoTexa 1o
XuUMHAX). WWW.enauki.ru(uarepaer-uzganue Juis  yaurtene «EcTecTBeHHBIC
HayKu»).WWW.1september.ru(merogmaeckas rasera «IlepBoe

CeHTSIOps»). WWW.NVSh.ruGkypHan «Xumust B IIKoJe»).WWW.hij.ru(Gkypaan
«XUMUS 1 )KA3HBY).

www.chemistry-chemists.com(amekTpoHHBIH  XKypHan «XHUMHKH |
XUMHS
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TEMbI PE®EPATOB (AOKJIAJOB),  HWHIUBUAYAJIBHBIX
INPOEKTOB

buorexnonorus u reHHas uHxKEeHepUsa — TexHosiorun X XI Beka.

HanotexHonorus Kak NMpUOPUTETHOE HANPABICHUE PA3BUTUS HAYKH U
npou3BoAcTBa B Poccuiickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apakUBaHUS BOBI.

AJIOTpPOIHS METAIIIOB.

Kuznb u gesarensHocTh JI.M.Menaeneena.

«IlepuogmaeckomMy 3aKOHY OyayIee HE TPO3UT Pa3PYIICHUEM...)»

Cunres 114-ro anemenTa — TpuyM(¢ pOCCUNUCKUX PUINKOB-SAICPUIUKOB.

N3oTomel Boopoaa.

Hcnonb3oBaHue paguoakTUBHBIX H30TOMOB B TEXHUYECKUX IIEJISIX.

PeHTreHoBckOoe H3Iy4ye€HHE M €ro HCHOJIb30BAaHHE B TEXHUKE U
MEJIULIMHE.

[Ina3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

AMopdHBIE BeliecTBa B IPUPOJIE, TEXHUKE, OBITY.

Oxpana oOkpyXKarolel cpeabl OT XUMHUYECKOTO  3arps3HEHHS.
KonnuecTBeHHbIE XapaKTEPUCTUKU 3arpsI3HEHUS OKPYKAIOIIECH Cpeibl.

[TpumMeHeHue TBEpIOTO U Ta3000pasHoro okcuaa yrieponaa (1V).

3ammTa 030HOBOTO SKPaHa OT XUMHUYECKOTO 3arpsi3HEHUS.

I'pyGoaucnepcHble CUCTEMBI, UX KJacCU(pUKAIUMi U HUCIOIb30BaHUE B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

KocMmetnueckue renm.

[IprMmeHenne CyCrieH3ui U SMYJIbCUN B CTPOUTEIIBCTBE.

MuHepalibl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

PacTtBOpBI BOKpYT Hac. TUIIBI pacTBOPOB.

Bopna kak peareHT u cpefa Ajisi XUMUYECKOTo Mpolecca.

Kuznb u gearensHocth C. AppeHuyca.

BxJag 0TeuecTBEHHBIX YUEHBIX B PA3BUTUE TEOPHUH AIEKTPOIUTHUECKON
JIACCOLMALINY.

YcTpaHeHue )KeCTKOCTH BOJIbI HA TPOMBIIIJIEHHBIX OPEANPUSITHSX.

CepHas KHCIIOTa — «XJI€0 XUMHUYECKON TTPOMBITINIEHHOCTHY.

Hcnonb30BaHWEe MUHEPATBHBIX KUCIOT HAa MPEANPUATUAX PA3TUYHOTO
npodus.

OKCuJIBI ¥ COJTU KaK CTPOUTEIbHBIE MAaTEPUATIBI.

Hcrtopus rurnca.

[ToBapeHHas Cob Kak XUMUYECKOE ChIPhE.

MHoromkuii KapOoOHAT KajbllUs: B MPUPOJE, B MPOMBIIIJIEHHOCTH, B
OBITY.

Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupTtyanbHoe MOJeTupOBaHNE XUMHUYECKUX MTPOLIECCOB.

DIIEKTPOIIN3 PAaCTBOPOB IEKTPOIUTOB.

DJIEKTPOJIN3 PACIUIABOB 3JIEKTPOIUTOB.
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[IpakTrueckoe mpuMEHEHUE IEKTPoIH3a: padhuHUPOBAHHE,
rajbBaHOIUIACTUKA, TAJIbBAHOCTET UL
Hctopus monydeHus U IpOU3BOACTBA aTIOMUHUSL.

DIIEKTPOIUTUYECKOE MOJydeHHEe U pa)UHUPOBAHUE METH.

Kuznb n gesarenabHocTh I, [[9BH.

Posib MeTannoB B HCTOPUHU YeJIOBEUYECKON IMBUIM3auu. Mctopus
OTEYECTBEHHOW YepHOU MeTalmyprur. COBpEMEHHOE METALTYPrUuYECKOe
MIPOM3BOJICTBO.

Hcropus oTeyecTBEHHOM IBETHOW MeTAILTyprun. Posib MeTaiuioB n
CIJIABOB B HAYYHO-TEXHUYECKOM IPOTPECCE.

Koppo3zus meTamioB 1 ciocoObI 3aIUTH OT KOPPO3HH.

WNuepTHBIC MK 6J1arOPOTHBIC Ta3bl.

Poxnaromue conm — rajgoreHsl.

HcTopus mBeaCKOW CIUYKH.

Hctopus BO3HUKHOBEHHUS U pa3BUTHSI OPTaHUYECKON XUMUHU.

Kuznb u gearensHocth A. M. byTtieposa.

Butanusm u ero kpax.

Ponp 0Te4eCTBEHHBIX YUEHBIX B CTAHOBJIEHUU U Pa3BUTUU MUPOBOM
OPraHuYeCKON XUMHH.

CoBpeMeHHbIE TPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

DKOJIOTUYECKHUE aCIEKThI HCIOJIb30BAHUS YIIIEBOAOPOIHOTO CHIPhSI.

DKOHOMHUYECKHUE aCTIEKThI MEXIYHAPOAHOTO COTPYAHUYECTBA MO
HCMOJIb30BAHUIO YTIIEBOJOPOIHOTO CHIPBSI.

Uctopus oTKpbITUA U pa3pabOTKH Ta30BbIX U HEQTIHBIX
MeCTOpOKIeHuH B Poccuiickoit deaepanui.

XUMUs yTIIE€BOIOPOIHOTO CHIPhSI U MOsI Oy y1iasi mpodeccus.

YTraeBo1opoaHOE TOIIMBO, €T0 BUABI U HA3HAYCHHUE.

CuHTeTHYECKHE KayuyKU: UCTOPHS, MHOTOOOpa3ne 1 NEPCTIEKTUBHI.

Pe3nHoTEXHMUYECKOE TPOU3BOJACTBO U €I0 POJIb B HAYYHO-TEXHUUECKOM
Iporpecce.

CBapoudHOE MPOU3BOJICTBO U POJIb XUMUU YTIIEBOJIOPOJIOB B HEM.

Hedts 1 ee TpanCcnopTHpOBKa KaK OCHOBA B3aUMOBBITOTHOTO
MEXKIYHApPOJIHOIO COTPYAHNYECTBA
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JACHUTIIAHBI
KOHTpOJIB 51 OIICHKA PE3YJILTATOB O6y‘I€HI/IH OCYHICCTBIIACTCA

MpenoAaBaTesieM B  IPOLECCE MPOBEACHUS  NPAKTUYECKUX  3aHATHU U
7a00paTOPHBIX PadOT, TECTUPOBAHUS, a TAKXKE BBINOJIHEHUS OOYyYarOIIMMUCS
VWHIUBUIYAIbHBIX 3a/JaHHM, MPOEKTOB, HCCIENOBaHUN. Pe3ynbrarel 0OydeHHs
OTIPENETSIOT, YTO OOydaromuecss JAOKHBI 3HATh, TOHUMATh U JEMOHCTPUPOBATH
10 3aBEPIICHUH U3YYEHHSI TUCLUTLIINHBI.

st hopmMupoBaHusl, KOHTPOJSL U OLIEHKU pPe3yJbTaTOB OCBOEHUSI YUEOHOM
JVCHUIUIMHBI HCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUSATUIN, TPEACTABIISIOMIAS
co00Ol KOMIUJIEKC YYEOHBIX MEpPOIPUSATUH, COTJIaCOBaHHBIX C pPeE3yJIbTaTaMH
oOyuenus u chopmyaupoBaHHelx ¢ ydetom DOI'OC COO (mpeameTHbie
pe3ynbrarsl o aucuuminae) 1 I'OC CIIO.

Monyas/Paznen/Te Tunel oeHOYHBIX
PesyabTaT 00yuenus

Ne | OK/IIK .
mMa MeponpuATHI

| | OcHoBHOE coep:kaHue

1 Pazjnen 1. OcnoBbl (@opmysupoBaTh 6a30Bble
CTpoeHust MOHSITHS U 3aKOHBI XUMHHU
BellecTBa

1.1 | OK 01 Crpoenue atoMoB  |CoCTaBIsATh XUMUYECKUE 1. Tect «CtpoeHue aToMOB

XHUMHUYCCKUX q)OpMYJ'II)I COCIUHCHHI B XHUMHUYCCKUX 3JICMCHTOB U

OJICMCHTOB H COOTBCTCTBHUH CO CTCIICHLBIO |IIPpUPOAA XUMHYECKOU

nmpupona OKHCJICHUA XUMHUYCCKUX CBA3HU».

XHUMHUYECKOH CBSI3HU QJICMCHTOB, UCXOOA U3 2. 33,[[3.‘-11/1 Ha COCTaBJICHHUC
BaJICHTHOCTHU U XUMHUYCCKUX q)OpMyJ'I

AIEKTPOOTPHUIIATEIHHOCTH | IBYXaTOMHBIX COEMHEHUN
(okcu10B, Cynb(PUIOB,
TUAPUJIOB U T.I1.).

3. 3ajaHus Ha
UCTIONb30BaHUE XUMUYECKOM
CUMBOIIMKH U HA3BaHUU
COEMHEHUH 110
HOMEHKJIaType
MEXIYHapOAHOIO COI03a
TEOPETUYECKON 1
MIPUKJIATHON XUMHH U
TPUBHAIBHBIX HA3BAHUU JJIS
COCTaBJICHUS] XUMHUYECKUX
(hopMyI IBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(UI0B, THAPUIOB U T.I1.)




Mopnyas/Pa3znen/Te

THunbl 0LIEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus .
Ma MeponpusITH
U IPYrUX HEOPTaHHUYECKUX
COEIMHEHUN OTIEIILHBIX
KJIACCOB
1.2 | OKO01 |I[lepmomuueckuit XapakTepru3oBaTh 1. Tect «Metamnmnueckue /
OK 02 3aKOH U Ta0iuna XUMHUYECKHUE DJIEMEHTHI B HeMeTaJlJINYeCKHUE CBOMCTBA,

.. MengeneeBa

COOTBETCTBHUH C UX
MOJIO)KEHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYCCKUX DJIECMCHTOB
J.N. MenneneeBa

3JIEKTPOOTPULIATEIIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIO’KCHUEM B
IIEPUOINYECKON CUCTEME
XUMHUYECKUX 3jiemeHToB J[. 1.
MenneneeBay.

2. IlpakTuyeckue 3ailanus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOCHHUEM aTOMOB
XHUMUYECKHX DJIEMCHTOB U
MEPUONYECKUM U3MEHEHHEM
CBOMCTB XMMHUYCCKHUX
9JIEMEHTOB U X COCIUHCHHUIA
B COOTBETCTBHH C
MIOJIOKEHUEM
IIepuonnueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKHUE 3aJaHusI Ha
XapakTePHU3aLHIO
XHMUYECKHUX DJIEMCHTOB:
«MeTannnyeckue /
HEMETAJUIMYSCKUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHUYECKHUX DJIEMCHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
MIEPUOINYECKON CHCTEME
XHUMUYECKHUX DJICMCHTOB




Mopnyas/Pa3znen/Te

THunbl 0LIEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus .
Ma MeponpusiTHil
J.1. MenneneeBa»

2 Paznex 2. Xapakrtepu3zoBath Tunibl |KoHTpoJibHasi paboTa
Xumuyeckue XHMHUYECKUX pPeaKkiuii «CTpoeHue BenecTsa u
peakuuu XHMHYeCKHe Peakium»

2.1 | OK 01 Tunsl xumuueckux |CocTaBIsATh peaKLUU 1. 3ajaun Ha cocTaBiieHUE
OK 04 |peakumii COCMHEHMS, PA3JI0KEHUsA, |ypaBHEHUN pEaKIUi:
oOMeHa, 3aMellIeHus, — COCMHEHMSI, 3aMEeILECHUS,
OKHUCJIUTEIHHO- pasznoxkeHusi, oOMeHa,
BOCCTaHOBUTEJIbHbBIE — OKHCIIUTENBHO-
peakuuu BOCCTAHOBUTEIIBHBIX PEAKIUil
C MCIIOJIb30BAaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.
2. 3agauyn Ha pacyeT MaccChl
BEIIeCTBA UJIN 00bEMa
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OTHOTO U3
YYaCTBYIOIIMX B PEAKIIUN
BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) IIPOTYKTOB
peaKkiMu, eciu OJTHO U3
BEIIIECTB UMEET PUMECH
2.2 Onextponutuueckas |(CocTaBIsATh ypaBHEHUS 1. 3amaHus Ha cOCTaBIICHUE
JUCCOLUAIUs U XUMHYECKHUX PEAKIINH MOJIEKYJISIPHBIX U MOHHBIX
HMOHHBIN 0OMEH MOHHOTO 0OMeHa C peaxIuii ¢ yaacTUeM KHUCIIOT,
y4acTHEM HEOPraHWYEeCKUX |OCHOBAHHI U COJEH,
BEIIECTB YCTaHOBJICHHE U3MEHECHHUSI
KHCIIOTHOCTH CPEJIbl
2. JIaboparopnas padota
"THMBI XUMHYECKUX
peakiuit"

3 Paspean 3. HccnenoBars crpoenue u |KoHTposabhas padora
Crtpoenue n CBOliCTBa «CBoiicTBa
cBoOiicTBa HEOPraHU4YeCKUX BelIeCTB |HEOPraHMYeCKHUX BellecTB)
HEOPraHUYeCKUX

BelIeCTB




OK/IIK

Monyas/Pa3nen/Te
Ma

Pe3yabTar 00yyeHus

THunsl oLeHOYHBIX
MeponpUusTHIA

3.1

OK 01
IIK..

Knaccudukanus,
HOMEHKJIaTypa
CTpOCHHE
HEOPraHUYeCKUX
BEILIECTB

Knaccudunuposars
HEOPraHW4ecKue BEIIeCTBa
B COOTBETCTBHUH C HX
CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI U
COCTaBJICHHE XUMUYECKON
(bopMyIIBI HCXOIS U3
Ha3BaHMSI BEIIECTBA TI0
MEXKIYHAPOJHOM WU
TPUBUAJILHON
HOMEHKJIAType».

2. 3alayu Ha pacyer
MacCOBOM J10JIH (MaccChl)
XUMHYECKOT0 AJIEMEHTa
(coenuHeHus1) B MOJIEKYIIEe
(cmecn).

3. [IpakTudeckue 3aganus 1Mo
KJaccuukanuu,
HOMEHKJIaType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpeAeICHUE XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BHUIA
XUMHUYECKOH CBSI3M U THIIA
KPUCTAITMYECKON pelieTKu

3.2

OK 01
OK 02
IIK...

duzuko-
XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcraHnaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHUMUYECKUX CBOUCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTAJUIMYECKON pEIIETKH

1. Tect «OcobeHHOCTH
XHUMUYECKUX CBOWUCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3aaHus Ha COCTaBJICHHE
YpaBHEHUN XUMHUYECKUX
peakuil ¢ yyacTuEM
MPOCTHIX M CIIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(}OTEPHBIX THAPOKCHUIOB,




OK/IIK

Monyas/Pa3nen/Te
Ma

Pe3yabTar 00yyeHus

THunsl oLeHOYHBIX
MeponpUusTHIA

HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOUIUX UX
CBOICTBaA U CIIOCOOBI
MOJIyYEHHUSI.

3. IIpakTuko-
OpUEHTUPOBAaHHBIE
TEOPETUYECKUE 3aaHus Ha
CBOMCTBA U IIOJIy4YCHHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

WNnenrudukarus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KAQU4CCTBCHHBIC peaKHI/II/I
HEOPraHUYECKHX BEIIECCTB

1. IIpakTuko-
OpPUEHTUPOBAHHbBIE 3aJaHUS
10 COCTaBIICHUIO
XUMHYECKHUX PEAKIIHi ¢
y4acTHEM HEOPraHUYEeCKUX
BEIIECTB, UCIIOIB3YEMBIX IS
UX UJICHTU(PUKALUY.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Paznen 4.
Crpoenne n
CBOIiCTBa
OpraHu4yecKux
BeIeCTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIeCTB

KonTtpoabnas padora
«CTpoeHue U cBOICTBA
OPraHHYecKHX BellecTB)

4.1

OK 01
IIK...

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIIECTB

Knaccudunuponatsb
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3aganns Ha COCTaBIICHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHOMN
WJIY MEXITYHApOIHON
CHCTEMaTHUCCKOI
HOMEHKJIaType.

2. 3a1aHus Ha COCTaBIICHUE
MOJIHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeEeIeHUE
npocreien GopmyIibl
OpraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DIIEMEHTHOTO
cocrasa (B %)




Mopnyas/Pa3znen/Te

THunbl 0LIEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus .
Ma MeponpusiTHil
4.2 | OKO01 |CgoiicTBa YcranaBnuBarhb 1. 3ajaHus Ha cocTaBJIEHUE
OK 02 |opranmuyeckux 3aBUCUMOCTH (hPU3HKO- YpaBHEHUH XUMHUYECKUX
OK 04 |coenunenuii XMMHYECKUX CBOMCTB peaKuuii ¢ yyacTuem
IK... OpPraHMYECKUX BEIIECTB OT |OpraHMYeCKHX BEHIeCTB Ha
CTPOCHHS MOJIEKYJI OCHOBaHUU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIIUX
XUMHYECKHE CBOICTBA C
y4ETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKui
Y TEHETUYECKON CBS3H
OpraHUYECKUX BEIIECTB
Pa3HbIX KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JIaboparopnas paboTa
“IIpeBpateHust
OpPraHMYECKUX BEIIECTB MpU
HarpeBaHuu"
4.3 | OK01 |Unentundukamus HccnenoBats 1.IIpakTuko-
OK 02 |opranunyeckux Ka4yeCTBEHHBIC PEAKIINH OPHUEHTHPOBAHHBIE 3aJaHUS
OK 04 |[BemiecTB, UX OpPraHWYECKHUX COCTMHEHHUM [II0 COCTABIIECHUIO
IIK... 3Ha4YCHUE U OTJENbHBIX KJIACCOB XMMHYECKHUX PEaKIui ¢
MIPUMEHEHHUE B y4acTHEM OPTaHHYECKUX
OBITOBOM U BEILECTB, B T.4.
MIPOU3BOJCTBEHHOMN UCIIOJIb3YEMBIX JJI UX
NEeSATEIbHOCTH uaeHTU(UKAINH B OBITY U
YelnoBeKa POMBIIUIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxarnus
OPraHUYEeCKUX COCTUHEHUHN
OTJIEIBHBIX KJIACCOB”
5 Pa3znea S. XapakTepu3zoBathb
Kunernueckue u  (BJMsIHME Pa3JHMYHBIX
TePMOAHMHAMHNYECK |(PAaKTOPOB HA PABHOBeECHE
ne U CKOPOCTh XMMHU4Y€eCKHX
3aKOHOMEPHOCTH  |peaKkuuu

NPOTeKAHUS




Mopnyas/Pa3znen/Te

THunbl 0LIEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus .
Ma MeponpusiTHil
XHMHYECKHX
peakuuii

5 | OKO1 CxkopocThb XapakTepus3oBaTh BiIHsHUE |[IpakTHKO-OpHEHTHPOBAHHbBIC

OK 02 [xuMuyeckux KOHIICHTPALIUK TEOPETUYECKUE 3aaHuUs Ha

[IK... peaKuuid. pearupyomux BemecTB U |aHau3 (pakTopos,

XUMHYECKOE TEMIEPATypbl HA CKOPOCTh  |BJIMSAIOIIMX Ha U3MEHEHUE
paBHOBECHUE XUMHUYECKUX PEAKLUN CKOPOCTH XUMHUYECKOU
XapakTepu3oBath BIusiHuEe |peakuuu. [TpakTuko-
W3MEHEHUS KOHIEHTPAllMU |OPUEHTUPOBAHHBIC 3aJaHUS
BEIIIECTB, PEAKI[UU Cpeibl U |Ha MPUMEHEHHUE MPUHIUIIA
Temneparypsl Ha cmerienue |Jle-Ilatense ans
XUMHUYECKOTO PABHOBECUS |HAXOXKJCHHS HAMpPaBICHUS
CMEILIEHUS] PAaBHOBECHS
XMMHYECKON PEaKIuu 1
aHayn3 (paKToOpoB,
BJIMSIOLINX HA CMELLEHUE
XUMHYECKOTO PaBHOBECHS
6 HccnenoBath nCTHHHBIE
Pazpgea 6.
PACTBOPBHI € 3aJaHHBIMH
PactBoOpsI
XapaKTepUCTUKAMU
6.1 | OK 01 Ilonstue o Pa3znnuaTh uCTUHHBIC 1. 3agaun Ha TPUTOTOBJICHUE

OK 02  |pacTBOpax pacTBOpLI pacTBOPOB.

IIK ... 2. IIpakTuko-
OpPUEHTUPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
WCIIOIb3yEMBIE B OBITOBOM 1
MPOU3BOJACTBEHHOMN
JEATEIIBHOCTH YEJIOBEKA

6.2 | OKO01 |HMccnenoBanue UccnenoBath Gpusuko- JlaboparopHas paboTa

OK 04  [cBOWNCTB pacTBOpPOB |XMMHYECKHE CBOICTBA “IIpuroroBieHue pacTBOPOB”

IIK ... HCTUHHBIX PaCTBOPOB

Il | IpodeccuonanbHO-OpHEeHTHPOBAHHOE CO/lep:kaHMe (coep:KaHMe TPUKJIATHOTO

MOIYJIs1)

7 Paznea 7. OuenuBath nocjeacTeus |3amura Keiica (¢ yuerom
Xumus B ObITYy 1 (OBITOBOM M Oyayuuei
NPOHM3BOJACTBEHHOMH [IPOU3BOACTBEHHOMI npo¢ecCHOHATLHOU
AeATeJIbHOCTH AeAITeJIbHOCTH YeJIOBEKA C |1esiTeIbHOCTH)

Je10BeKa MO3UIUH IKOJ0THYeCKOM




Mopnyas/Pa3znen/Te

THunbl 0LIEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus .
Ma MeponpusiTHil
0e3onmacHocTH
OK 01 Xumus B OBITY H OnenuBath nocnenacteus  |Keiic (¢ yuetom Oyaymei
OK 02  |mpou3BOACTBEHHOW |OBITOBOM M npodeccuoHaTbHON
OK 04 NEITEIbHOCTHU MPOU3BOJACTBEHHOMN JESATETLHOCTH)
OK 07  |genoBeka JeSATEeIbHOCTH UenoBeka ¢ |Bo3moskHbIE TeMbI KEHCOB:
IIK ... MO3ULUNA 3KOJIOTUYECKOM 1. Ilorennenue kiuMara u

0€e30I1aCHOCTH

BBICBOOOXKIEHHE TA30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynyume marepualsl s
aBHMa-, MallIMHO- U
IpUOOPOCTPOCHHS.

3. HoBble MaTepuaibl s
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPEIapaToB




