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Pabouas mporpamma pa3zpaboTaHa Ha ocHOBE TpeOoBaHuil DenepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEAHETO O0IIero oOpa3oBaHUs
(®IrOC COO0), yrBepxkaenHoro npukazom MunobpHayku Poccun ot 17.05.2012
Ne 413 (c m3MeHeHUSIMH U JOomOJHEHUsAMH OT: 29 nekabps 2014 r., 31 nexalps
2015 r., 29 utons 2017 r., 24 cents6ps, 11 nexabps 2020 r., 12 aBrycra 2022 1.);
noyioxkeHuit DenepanbHON  00pa30BaTENbHON MPOTPAMMBI  CPEIHETO OOIIEro
obpasoBanusi, yrBepxaeHHOU [Ipukazom MunucrepcTBa npocsemieruss PO ot 23
HOsiOpst  2022r. Ne 1014, ¢ yuerom DeaepalibHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJAApTa CpeaHero npodecCuoHaIbHOr0 00pa30BaHUs 110
crienranbHOCTH 09.02.07 HMHBOpMaIlMOHHBIE CUCTEMbl W MPOrpaMMHUPOBAHHE,
YTBEPXKJEHHBIA TMpHKazoM MuHuctepcTBa oOpa3oBaHus M Hayku Poccuiickoit
Deneparun oT 9 nexadbpst 2016 roga Ne 1547,

Pa3pabotunk:
®denocora H.b., npenoaaBarens OI'AIIOY «AnekceeBCKUM KOS
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1. MACIIOPT PABOYEM [TIPOTPAMMBI YUEBHOM JUCHHUIIJINHBI
OY/1. 12 Xumus

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

Pabouas mporpamMmma yueOHOUW MUCIUTIIMHBI SBIISETCS YaCTHIO MPOTPAMMBI
NOJATOTOBKM  CHELNUAIMCTOB cpeaHero 3BeHa B cooTBerctBuM ¢ PI'OC
CHEUUAaIbHOCTH CIIO 09.02.07 HNupopmanmonHsie CUCTEMBI 17}
MIPOTPaMMHUPOBAHUE.

1.2. MecTto yueOHOH nucuuiiinibl B cTpykrype IIICC3:

VYyebHas  nucuMIUiMHAa — siBIsieTcs  0a30BOM M BXOAMT B LIHKI
00111600pa30BaTEIHLHON MOJTOTOBKH.

1.3. Heau wu 3agaum y4eOHOHl JUCHUILVIMHBI — TpeOOBaHMS K
pe3yabTaTaM OCBOCHHS Y4eOHOM IUCHUIINHBI:

Heabo peanusanmu padodyedl MNPorpaMmMbl  fABJSIETCHA  OCBOCHHUE
coaepkaauss  yuyeOHoi mucmumuimabl  OV/[.12  Xwumus U JIOCTUXKECHUE
oOydJaronmmMucs pe3yJbTaTOB H3yYEeHHS B COOTBETCTBHM C TPEOOBAHUSIMU,
ycranoBiieHHbIMH PI'OC COOQO; ®opmMupoBaHUE Yy CTYJIEHTOB MPEACTABICHUS O
XAMHUYECKON COCTABISIOIICH €CTECTBEHHO-HAYYHOW KApTUHBI MUPA KaK OCHOBBI
NPUHATHS  PEIICHUWH B JKU3HEHHBIX U  IPOU3BOJICTBEHHBIX  CUTYyallMsX,
OTBETCTBEHHOT'O MOBE/ICHUS B IPUPOHOM Cpe/ie.

3amauyu AUCUMILIUHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEW MPOTEKaHUS XWMUYECKHX
MIPOLIECCOB U SIBJICHUI B OKPY>KAIOILIEH Cpelie, HEeIOCTHOM HayYHON KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIbl HEOPTAHUUECKUX U OPTaHUYECKHUX
BEILIECTB, YPaBHEHUS XHUMHUYECKHX  peakIui, OOBACHATbL UX  CMBICI,
UHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM TMPOBEACHUS MPOCTEUIIUX  XUMHUYECKHUX
OKCIIEPUMEHTAJILHBIX HCCIICIOBAHUN C COOJIOJEHMEM TMpaBWi 0E30MacCHOTO
oOparreHus ¢ BenecTBaMu 1 J1abopaTopHbIM 000PYI0BAHHEM;

4) pa3BUTh YMEHHSI UCIIOJIH30BaTh MH(POPMAIINIO XUMUYECKOTO XapaKTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) cdopmupoBaTh yMEHUS ~ MPOTHO3UPOBATH  TOCIEACTBUS  CBOEH
NEATEIbHOCTH M XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
MPOLIECCOB;

6) chopMupoBaTH MOHWMAHUE 3HAYMMOCTU JOCTHXKEHUM XUMUYECKON HAyKU
Y TEXHOJIOTUH JJIsl pa3BUTHS COLIMAIIBHON U TIPOU3BOICTBEHHOM cep.

Ilnanupyemblie  pe3yjbTaTbl  OCBOCHHUSI  001e00pa3oBaTeJIbHOM
aucumInHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne AUCUUIUIMHA uMeeT npu popmupoBanun OK:

OK 1. Broibupate cnocoObl pemieHus 3anad  NpoQeccHOHATbHON
NESITEIbHOCTH, TPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM.



OK 2. Hcnonw3oBaTh COBpEeMEHHBbIE CpEICTBa IIOMCKA, aHalIu3a M
UHTEpIpeTanuyu HHGOpMauu U HHHOPMALMOHHBIE TEXHOJIOTUHN /JIsl BBITOJTHEHUS
3a51a4 mpodecCuoHaIbHON eI TeTbHOCTH.

OK 4. DddexTtrBHO B3aMMOJEHCTBOBATH M PAbOTaTh B KOJUIGKTUBE H
KOMaH/ie.

OK 5. OcywmecTBiasiTh YCTHYIO M IHCbMEHHYK) KOMMYHHMKALUIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanmuu ¢ ydetom ocoOeHHOCTEH
COIMAJIBHOTO U KYJBTYPHOT'O KOHTEKCTA.

OK 7. CopeiicTBOBaTh COXPaHEHUIO OKpYyXarouien Cpenpl,
pecypcocOepeKeHrI0, TPUMEHSATh 3HAHUS OO0 M3MEHEHUU KJIMMAaTa, MPUHIUIIBI
OepeXIMBOTO MPOU3BOACTBA, A(M(PEKTUBHO JEHCTBOBATH B YPE3BbIYANHBIX
CUTyaIUsX.

1.4. IlnanumpyeMmble JIMYHOCTHBIE pPe3yJbTaThbl OCBOCHUsI paldouei
NPOrpaMMmsbl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI YyBaXXEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K (OPpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO0 KOHCTPYKTUBHOTO «IIU(POBOTO
caena».

JIP 7. Oco3Haromuii OPHOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA;
yBa)XKaroIIUKi COOCTBEHHYIO M UY)KYI0 YHUKAJIBHOCTh B Pa3JIMYHbIX CUTYyalMsIX, BO
Bcex opmax u BUAax AESTEIbHOCTH.

JIP 9. CoOnroparomuii ¥ mporaraHadpyomyid MnpaBuia 3710pOBOI0 U
Oe3omacHOro oopasa >KM3HH, CIIOPTA; MPEAYIPEKTAIOLINMN JIMOO MPEO10JIEBAIOIINI
3aBUCUMOCTH OT aJIKOTr0Jis, TabaKa, ICUXOAKTUBHBIX BEILECTB, a3aPTHBIX UTP U T.J.
CoxpaHAONMI ICUXOJIOTUYECKYI0 YCTOMYMBOCTh B CHTYaTUBHO CJIOKHBIX WIIU
CTPEMUTEIIBHO MEHSOIINXCS CUTYaIUSX.

JIP 10. 3aboTsamuiics O 3amuTe OKpPYXaIomeld cpeabl, COOCTBEHHOU U
qy>K0i 6€30MacCHOCTH, B TOM UHKCie HU(DPOBOI.

1.5. Kostu4yecTBO 4acoB HAa OCBOeHHMe padoyeil MporpaMMbl y4eOHOIO
npeamera:

MaKCUMaJbHOW yueOHOW Harpys3ku oOyudaromerocs - 72 4gaca, B TOM YHCIIE:
ayIUTOpHOM yueOHON paboThl oOyuwaromierocss - 72 yaca, u3 HUX B (dopme
MPAKTUYECKON MOATrOTOBKU — 10 4acoB; B TOM YMCJIE MPAKTUYECKUX 3aHATUM - 10
4acoB.



Koa n

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIMHBI

HANMeHOBaHNE
H ()OpMHPYEMBIX O0mme! JMcHUIUIMHAPHBIE?
KOMIIeTeHIH

OK 01. Bribupars | B yacTu TpyI0BOro BOCIIMTAHUS: - BJQJETb CHUCTEMOM XUMHUYECKHX 3HaHHWIA,

CrocoObl pelieHHs | - FOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MAacTEpCTBa, | KOTOpas BKIIOYAET: OCHOBOIIOJIATAONINE

3amau TpyJoooue; MOHATHS  (XUMHYCCKHI DJIEMEHT, aTOM,

npo¢eCCHOHANBHON | - TOTOBHOCTh K aKTUBHOHN IEATEIFHOCTH TEXHOJOTMYECKOW M | 3JeKTpoHHas oOojouka aroma, s-, p-, d-

JeSITeTbHOCTH COLMAIFHOW HAIPaBIEHHOCTH, CHOCOOHOCTh WHUIIMHPOBATH, | SJIEKTPOHHBIE OpOHWTaIM  aTOMOB, HOH,

NPUMEHUTEIBHO K | IUIAHUPOBaTb M CaMOCTOATENBHO  BBIIOJHATH  TakKylo | MOJIEKYJIa, BaJICHTHOCT,

pa3IUIHBIM JIeSITeTIHHOCTD; 3JIEKTPOOTPHIATEIEHOCTB, CTETICHb

KOHTEKCTaM - WHTEpeC K pa3Iu4yHbIM cdepam MpodecCHOHATBHON | OKHUCICHHUS, XHMHYECKas CBsS3b, MOJIb,
JeSITeTTHHOCTH, MOJISIpHAsT ~ Macca, MOJIPHBIH  00BeM,
Osunanenne YHHBEPCAJIbLHBIMH Y4eOHBIMH | YIJICPOJHBI  CKeJeT,  (YHKIHMOHAIbHAS
MO3HABATEJIBLHBIMH J1€efiCTBHSIMH: rpyImma, pajaudkan, W30MEpHs, H30MEpEI,
a) 0a30BbIe JJOTHYECKHE AeHCTBUA: TOMOJIOTHYECKUH pan, TOMOJIOTH,
- CaMOCTOSTEIbHO (hOPMYJIHPOBATH M AKTyaJIU3UPOBATh | YIICBOIOPOIEI, KHCJIOPOJ- u
npoOIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE; a30TCOICpIKAIIUC COCJIHCHMUSI,
- YCTaHaBIIMBATh CYIICCTBCHHBIA NPU3HAK WJIM OCHOBAaHUS | OMOJOTHMYCCKH aKTUBHBIC BeIIleCTBA
JUTS CpaBHEHUS, Kitaccuukanu u 00001IeHuS; (yrmeBoawl, kupBI, OenKkh), MOHOMED,
- ONpEeHeTATh IEeNU AEATeIFHOCTH, 33aJaBaTh MapaMeTpPhsl U | MOJUMeEp, CTPYKTYpHOE 3BEHO,
KPUTEPHUH UX JOCTHKCHHUS; BBICOKOMOJICKYJISIPHEIC COCTMHEHUS,
- BBIIBIITH  3aKOHOMEPHOCTH W  MPOTHBOPEYHS B | KPUCTAJUIMYECKas permieTka, THIIBI
paccMaTprUBaeMBIX SBJICHHUSAX; XUMHYECKHX  peakiuii  (OKHCIUTEIbHO-
- BHOCUTh KOPPEKTHUBBI B JICATCIBHOCTh, OIICHUBATH | BOCCTAHOBHTEIIBHBIC, 9K30-H
COOTBETCTBUE pPE3YyJbTATOB LEJSM, OICHHBATh PHUCKU | SHAOTCPMHUYCCKUE, peaxiuu HOHHOTO
MOCJIEICTBUIA ACATCIEHOCTH; oOMeHa), pacTBop, JJIEKTPOJIHTHI,
- pa3BUBaTh KPCATHBHOC MBIIUICHHE TPU PCIICHUU | HEIICKTPOJIUTHI, JNEKTPOJIUTHICCKAS
JKU3HCHHBIX TPOOIIeM JTUCCOIIMAITUS, OKUCIIUTEINh, BOCCTAHOBUTEIIb,
0) 6a30oBbIC HCCIEA0BATEIbCKHAE eHCTBHA: CKOpPOCTh XUMHYECKOH peaxiuu,
- BajgeTb HAaBBIKAMH  Y4YeOHO-HMCCIEIOBATENBCKON ¥ | XUMHYECKOE paBHOBECHE), TEOPUH M 3aKOHBI
MIPOEKTHOH IeATETHFHOCTH, HABBIKAMH pa3penieHns npodiem; | (Teopus XIMHI9IECKOTO CTpOCHUS

- BBISIBIISITH MIPUINHHO-CJICICTBCHHBIC CBSI3H 17§
aKTyaJIM3HpOBATh 3a7ady, BBEIBUTATh THIIOTE3Y €€ PELICHHS,
HaXOOWUTh  apryMEHTHl IS JIOKa3aTeIbCTBA  CBOMX
YTBEp)KICHHM, 33/1aBaTh MTApaMeTPhl U KPUTEPHUN PEIICHNUS;

- QHAJIM3UPOBATh IIOJYYEHHBIE B XOJAE pEUICHHUS 3aJadu
pe3yabTaThl, KPUTUYECKHM OLIEHUBATh WX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- yYMeTb T[EpPeHOCUTh 3HAaHUSA B [O3HABATEIbHYIO U
MPAaKTUYECKYIO O0JIACTH KHU3HECSITCIBHOCTH;

- YMeThb HMHTETPHPOBATH 3HAHUS M3 PAa3HBIX NPEIMETHBIX
obacrei;

- BBIOBUTaTh HOBBIC WICH,
MOJXO/IBI U PeIICHNS;

- CIIOCOOHOCTH WX WCIIONB30BAaHHWS B IO3HABATEIFHOW U
COIMAIbHOM MPaKTUKE

npemiaratb OpPUTrHnHAJIBHBIC

oprannueckux BemectB A.M. Bytieposa,
TEOPHSI DIEKTPOIUTHUECKON IHCCOIMAIINH,
nepuoanueckuit 3akon J[.M. Menneneesa,
3aKOH COXpaHEHHS MAacChI),
3aKOHOMEPHOCTH, CHMBOJHYECKHI  SI3BIK
XUMHHU, (PAKTOIOTMYCCKHE CBEACHUSA O
CBOMCTBaX, coCTaBe, MOJIyYeHUu U
0C30MaCHOM  HCIIOJIb30BAHUU  BaXKHCHIITHX
HEOPraHMYECKUX M OPIaHUYECKUX BEILECTB B
OBITY ¥  TPAKTUYECKON  JeSATEeIbHOCTH
YeII0BEKa;

- YMETh BBIABIIATH XapaKTEpHBIC MPU3HAKU 1
B3aNMOCBS3b H3y9eHHBIX TTOHATHH,
MPUMEHITH COOTBETCTBYIOIIUE TTOHITHS TPU
OTIMICaHUH CTPOCHUS u CBOMCTB
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB U
UX TPEBPAIICHUMN; BBISBIATH B3aHMMOCBS3b

XHUMUYSCKUX 3HAHUM C IOHATHUAMM U
MpeACTaBJICHUAMU ApyTrux
C€CTCCTBCHHOHAYYHBIX IMMPCAMCTOB;

- YMETh HCIIOJIb30BaTh HanuMCHOBaHHUs

XUMHYECKIX COSAMHEHWHA MEXIYHapOIHOTO
CO103a TEOPETHUUECKON U MPUKIIATHON XUMUU
W TPUBHANbHBIE HAa3BaHHWSA BaKHEHIINX
BEIICCTB (ITWJICH, aNeTWICH, TIHICPHH,

! VkasbiBatoTca amuHoCTHbIE 1 meTanpeameTHble pe3yabtaTtbl U3 PFOC COO (B nocnegHel peaakumm ot
12.08.2022) B otrnaronsbHoi popme, popmmnpyemble obLLeobpasoBaTeNbHON ANCUUNANHON

2 OucumnnnHapHble (NpegMeTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBMM C METOAMKOW NpenoaaBaHus
ANCLMNANHBI




¢enon, opmanbaerun, yKCyCHash KHCIOTa,
TJIMIMH, YyrapHbIi Ta3, YIJEKHCIbIH Tas,
aMMHpaK, rameHas M3BeCTb, HerameHas
U3BECTh, IIMThEBAas cola W  JAPYIHX),
COCTaBJIATh (OPMYJIBI HEOPraHWYECKHX |
OpPTraHUYeCKUX BEILIECTB, ypaBHEHHS
XMMHYECKHX PeaKuuii, OOBsCHATh UX CMBICI;
HOATBEPXKIATh XapaKTEPHBIE XHMHYECKHE
CBOICTBa  BEHIECTB  COOTBETCTBYIOLIUMU
IKCIICPUMEHTAMH M 3aIMCSIMH  ypaBHEHHUH
XUMHYECKUX peaKIuii;

- YMeThb YCTAHaBIMBAaTh HPHUHAIC)KHOCTH
M3y4YECHHBIX HEOPraHUYECKUX u
OPTaHMYECKUX BELICCTB K OIPEEIICHHBIM
KJaccam M TpynmaMm  COEIMHEHHH,
XapaKTepu30BaTh MX COCTaB W BaKHEHIIMe
CBOMCTBA; ONpPENENATh BHIBl XHUMHUYECKHX
CBsi3ei (KoBaJIeHTHas, MOHHasI,
MeTajuI4ecKast, BOJZIOPOJIHAS), THIIBI
KPUCTAJUIMYECKUX  PEHIeTOK  BEIIEeCTB;
KJIaCCU(DUIMPOBATh XUMHYECKHE PEaAKIINY;

- chopmMupoBaTh  NPEACTaBICHHA: O
XUMHYECKON COCTaBIIIOLIEH
€CTECTBEHHOHAY4YHOH KapTHHBI MHpa, POJIU
XMMHUHM B TIO3HAaHWH SIBJICHUI NPUPOIBI, B
(OpMHPOBAaHMHM MBIIIJIEHUST W KYJIBTYPbI
JIMYHOCTH, ee (yHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOIMMOW ISl pelICHHs
NPaKTHYECKUX 3alad M IKOJOTMYECKH
O00OCHOBaHHOTO ~ OTHOLIGHHS K CBOEMY
30POBBIO U IPUPOJHOH cpene;

- yMeTb  NPOBOJAMTH  PacueThl MO
XUMHYEeCKHMM (opMynaM H  ypaBHEHHUSIM
XMMHYECKHX PpEaKIHMid ¢ HCHOJIL30BaHUEM
(M3MYECKHX BEIMYMH, XapaKTepU3YIOLIUX
BEIIECTBA C KOJHWYECTBEHHOHW CTOPOHBI:
Maccel, 00beMa (HOpPMaJIbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEILECTBA; MCIIOIb30BaTh

CHUCTCMHBIC XHUMHUYCCKUC 3HaHUA JJIsL
MPpUHATUA pemeHI/n‘/'[ B KOHKPETHBIX
KNU3HCHHBIX CUTyanusix, CBA3aHHBIX C

BCHICCTBAMU 1 UX IMMPUMEHCHUEM

OK 02.
Hcnonb3oBath
COBPEMEHHbBIE
CpeicTBa  IMOKCKA,
aHajmn3a "
UHTEPIPETALUH
nHpopManuu u
UH()OPMALUOHHBIE
TEXHOJIOTHH  JIJISt
BBITIOJIHEHHST 3a/1a4
npoQeCCUOHATBHOM
JeATEIbHOCTH

B 06,1acTH IEHHOCTH HAYYHOI'0 MO3HAHMUS:

- c(pOpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BHTHS HAayKH M OOIIECTBEHHOI
MPaKTHKH, OCHOBaHHOTO Ha Zajore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE SI3LIKOBOM M UMTATEIbCKOW KYJIBTYPbI
KaK CpeACTBa B3aUMOACHCTBHS MEXAy JIIOJbMU U MO3HAHUS
MUpA;

- OCO3HAHHUE LIEHHOCTH HAay4YHOH AEATEIbHOCTH, TOTOBHOCTh
OCYULIECTBIISATh MPOEKTHYIO u HCCIIEIOBATENLCKYIO
JIeSITeTPHOCTh WHAWBUIYAIGHO H B TPYIIIIE;
Ogianenne YHHBEPCAJbLHBIMH
NMO3HABATEJLHBIMH AefiCTBUAMM:

B) padoTa ¢ uHopMmanueii:

- BIQJAETh HAaBBIKAMH IIONyYeHHWs WHPOpPMANUU W3
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTENHEHO OCYIIECTBIISTH
MOWCK, aHajiu3, CHCTEMAaTHU3alMI0 U  HHTEPIPETALHIO
UHPOPMALUY Pa3IMYHBIX BUAOB U (POPM IpEACTABICHUS;

- co3JaBaTh TEKCTHI B PA3IMYHBIX (opMaTax € yd4eTOM
Ha3HaucHMsI MHQOPMAIMK M 1CJICBOW ayAWTOPHUH, BBIOHMpas

Y4eOHBIMHU

- yMeThb IUIAHHPOBaTb W  BBINOJHATH
XMMHYECKHH 3KCIIEPUMEHT (MpeBpaIleHUs
OpPTaHWYECKUX BEIIECTB IPH HArpeBaHMH,
NONyYeHHe OJTWIEHAa M H3Y4YEHHE €ro
CBOMCTB, KadeCTBCHHBIC  pEaKIUM  Ha
anbJeTuAbl, KpaxMal, YKCYCHYIO KHUCJOTY;
JeHaTypanuss ONKOB IpHU  HarpeBaHUH,
[BETHBIE pEaKUUH OENKOB; IPOBOIMUTH
peakumy HMOHHOIO OOMEHa, OmNpenelsiTh
Cpely BOJHBIX pPAacTBOPOB, Kau€CTBEHHBIE
peakuuu Ha cynb¢ar-, KapOoHaT- U XJIOPH-

AHWOHBI, HAa KATHOH aMMOHHS; peLIaTh
JKCIEPUMEHTANIbHBIE 3a7add [0 TeMaM
"Meramisr" u "Hemeramtsr") B
COOTBETCTBMHM C  MPaBWIAMH  TEXHUKHU
0e30MacHOCTH pu obpareHnu c
BEIllECTBAMH " 71a60PaTOPHBIM
000pyIOBaHUEM; TPEACTABIATh PE3YIBTATHI
XUMHYECKOTO  OKCICPUMEHTAa B  (Qopme
3alMCH  ypPaBHCHUH  COOTBETCTBYFOIIUX

peakuuii W (QOpMyJIHMpPOBaTh BBIBOJBI Ha
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ONTUMAIIFHYIO ()OPMY MPEACTABICHUS M BU3YIU3AIUH;

- OLICHUBAThH JIOCTOBEPHOCTb, ISTUTUMHOCTD HH(OPMAIIHH, €€
COOTBETCTBHUC MTPABOBBIM U MOPATBHO-3THUCCKUM HOPMaM;

- HUCHONB30BaTh  CpeAcTBa  HMHOOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B PEHICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX ¥  OpraHM3allMOHHBIX  3aJad  C
cobmoaeHIEM TpeboBaHui SPTOHOMHUKH, TEXHUKH
0e30TMacHOCTH, THTHUEHBI, PecypcocOepexeHHs, TMPaBOBbIX U
3TUYECKUX HOPM, HOPM HH(POPMAITMOHHOW 0€30TIaCHOCTH;

- BIQJIeTh  HaBBIKAMH  pACIO3HABAaHHMS U 3aIIUTHI
nHpOpManru, HHPOPMAITHOHHOH 0€301aCHOCTH JIMYHOCTH;

OCHOBC 3TUX PE3YJbTATOB;

- yMEThb aHaIM3MpPOBaTb  XHMHYECKYIO
uHopMaLMIo, MOJIy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (cpencts MaccoBoil

undopmanuu, cetb IHTEpHET 1 1pyTHe);
- BJIAJIETh OCHOBHBIMU METOJAaMH HAy4YHOIO
MO3HAHMS BEIIECTB M XUMHYECKUX SIBICHHUI

(HabmoneHre, W3MEPEHHE, OSKCIICPUMEHT,
MOJICTTUPOBaHUE);
- yMeTb  MPOBOAMTH  pacueTbl IO

XUMHYECKHM (opMyliaM ¥ ypaBHEHISIM
XUMHYECKHX PEAKIUHA C WCIOIb30BaHUEM
(DM3MYECKHUX BEJMYHH, XapaKTCPU3YIOIIUX

BEIIECTBA C KOJHMYECTBEHHOHW CTOPOHBI:
Maccel, oObeMa (HOpPMaJIbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEILECTBA; MCIIOIb30BaTh
CHCTEMHBIC ~ XUMHMYECKHE 3HaHHA IS
NPUHATUS ~ pEWIeHMH B KOHKPETHBIX
JKU3HEHHBIX  CHTYalHsAX, CBA3aHHBIX C
BEIIECTBAMH U MX MPHUMEHEHHEM
OK 04. | - TOTOBHOCTP K CaMOpAa3BUTHIO, CAMOCTOSATEIFHOCTH W | - yMETh IUIAHHPOBAaTh W  BBIIOJHATH
DddexTuBHO CaMOOIIPeICTICHHIO; XUMHUYECKUH JKCIEPUMEHT (TIpeBpaIieHHs
B3aMMOJICHICTBOBATH | -OBNIAJICHUE HaBBIKAMH y4e0HO-HUCCIIeIOBATENIECKOM, | OPTAaHMYECKUX BEIIECTB MpPH HArpeBaHUH,
u  paboraTh B | MPOCKTHOH M COLMAIBLHON ACATEIHHOCTH, MOJMydYeHWE OSTWIEHA W W3YYCHHE ero
KOJUICKTHBE u | OBiaseHHe  YHHBEPCAIbHBIMH  KOMMYHHKATHBHBIMH | CBOICTB, KaueCTBEHHbIE pEakUMHd  Ha
KOMaHj1e JAeficTBHSIMM: IBACTHUABI, KpaxMal, YKCYCHYIO KHCIIOTY;
0) coBMecTHasI AeSITEJbHOCTD! JeHaTypanus ONKOB TIpHU  HarpeBaHUH,
- TIOHMMaTh M MCHOJIb30BATh INPEUMYILECTBA KOMAHIHOW W | LIBETHBIE pEakuud OEJKOB; MPOBOJIUTH
WHJIMBHyaJIbHOI paboThI; peakumy HMOHHOIO OOMEHa, OmNpenelsTh
- TpUHUMAaThb  LENIM  COBMECTHOH  JESTENBHOCTH, | Cpely BOJHBIX pacTBOPOB, KaueCTBEHHBIC
OpPTaHM30BBIBATh W KOOPAMHUPOBATH JEHCTBHSA TIO0 €€ | peakiuu Ha Cyibdar-, KapOoHAT- U XIOPHI-
JIOCTIDKEHHUIO: COCTABIATH IUIAaH JCWCTBUI, paclpelNeNiaTh | aHWOHBI, HAa KAaTHOH AaMMOHHMS;, peIaTh
POJH ¢ y4eTOM MHEHHUI Y9aCTHHKOB OOCY>KAATh PE3yNbTaThl | SKCIIEPUMEHTAJbHBIE 3aJa4d 110 TeMaM
COBMECTHOH paboTHI; "Meramisr" u "Hemeramtsr") B
- KOODIAWHUPOBaTh W BBIIONHATH pabOTy B YCIOBHAX | COOTBETCTBHM C MpPaBWIAMH  TEXHHUKH
pEeaNBLHOTO, BHPTYaJIHHOTO u KOMOMHHPOBAHHOTO | 06€30MacHOCTH pu obpareHnu c
B3aUMO/ICHCTBUS; BEILECTBAMH u 71a00paTOPHBIM
- OCYLIECTBIISITh TO3UTHBHOE CTPATErMYECKOEe IMOBEICHUE B | 000pYIOBaHMEM; MPEACTABIATH PE3YJIbTATHI
pa3NMuHBIX ~ CHUTyalMsX, IPOSBISATH  TBOPYECTBO M | XUMHYECKOIO OJKCIIEpUMEHTa B  Qopme
BOOOpaXkeHUe, ObITh MHULMATUBHBIM 3alliCH  ypPaBHEHMH  COOTBETCTBYIOIIMX
Osiangenne YHUBePCAIbLHBIMH PETYIATHBHBIMH | peaknuii W (QOPMYJIHPOBaTh BBIBOJABI Ha
el cTBUSIMU: OCHOBE 3THX Pe3yJIbTaTOB
T) NPpUHATHE ce0sT M APYTUX JHIei:
- TPUHAMATh MOTHBEI M apryMEHTHl APYTHX JIONACH NpHu
aHaIM3e Pe3yNbTaToOB IeATCIFHOCTH;
- IPU3HABATH CBOE MPABO U MPaABO APYTHUX JIOACH Ha OMIHOKY;
- pa3BHBAThH CIIOCOOHOCTH MOHUMATh MHP C MO3UINH IPYTOTO
YeJIOBEKa;
OK 07. | B 06/1acTH 3K0JIOTHYECKOT0 BOCIIUTAHUSA: - chopmupoBaTh  NpEACTABICHUS: O
ConeiicTBOBaTh - c()OPMUPOBAHHOCTb IKOJOTHYECKOH KYJIbTYPBHI, HOHUMaHHE | XMMHUYECKON COCTaBJISIONIEH
COXpaHEHHIO BIMSHUSL ~ COLIMANIbHO-DKOHOMHYECKMX  IIPOLIECCOB  HA | €CTECTBEHHOHAYYHOH KapTHUHBI MHpa, POJIH
OKpYXKaromien COCTOSIHHE TPHUPOJHOM M COLMAILHOM Cpelbl, OCO3HAHHWE | XMMHHM B IO3HAaHMM SIBJICHUI NPUPOIBI, B
cpesl, rJI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPodiIeM; (hOpMUpPOBAaHMM MBIIUICHHS U KYJBTYPHI
pecypcocOepexeHt | - INIAHUPOBaHUE M OCYIECTBICHHE ACHCTBUIT B OKPY’KarOIIEH | JIMUHOCTH, ee (yHKIMOHAIBHON
10, NPUMEHSTH | Cpeje Ha OCHOBE 3HAHWS IelNed YCTOWYMBOTO pAa3BUTHS | TPAMOTHOCTH, HEOOXOMMUMOHM IS peIIeHHS
3HAHUA 00 | gemoBedecTRa; MPaKTHYeCKUX  3aJad ¥ JKOJOTHIECKU
W3MEHEHUH aKTUBHOE  HENpUATHE JACHCTBH, NPHHOCIIINX Bpel | 0OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY
KIIIMaTa, OKpYy’KaloIel cpene; 3I0POBBIO M IPHUPOTHOI cpere;
TIPUHITHIIBT - YMEHHE MPOTHO3UPOBATh HEOIArONMpHUATHBIC YKOJIOTHYECKUE | - YMETh COONIONATh MpaBMiIa SKOJIOTHICCKH
OepexITMBOTO TIOCTIEACTBHS TPENIPUHAMACMBIX NEHCTBUI, MPEeIOTBpaIlaTh | [eIeco00pa3HOr0 TOBEACHHS B OBITY H
MPOM3BOJICTBA, UX; TPYIOBOH JeATeIbHOCTH B LeJsX
3¢ peKTuBHO - paclIMpeHue ONbITa JESTEJFHOCTH  OKOJOTMYECKOW | COXpaHEHUs CBOETO 3/10POBBS U
JIeHCTBOBATh B | HalpaBJICHHOCTH; OKpYXaromien IPUPOJTHOM cpensbl;
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CUTyalusiax

- OBJIaZICHUC HaBbIKaMH y‘{e6H0-HCCHCHOB&TCHLCKOﬁ,
HpOCKTHOﬁ nu COHI/I&HLHOﬁ JACATCIBbHOCTHU,

YUYUTBIBATL  OMACHOCTH B03ﬂeﬁCTBHH Ha
JKUBBIC OpraHU3MbI OIIPEACICHHBIX BCIICCTB,
noHuMasi CMBICJII IIOKa3aTclisd npez[em,Hoﬁ
ZlOHYCTI/IMOﬁ KOHIICHTpalun




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bemM yueOHOM TUCHUIJIMHBI U BUABI Y4eOHOI padoThI

Bux yueOHoi1 padoThI O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3ka (Bcero) 72
AynutopHas y4yeOHasi paGora (o0s3aTeqbHBIEe Yy4eOHbIE -
3aHsATHS) (BCEro)
U3 HUX B (popMe MPAKTHYECKOM MOATOTOBKH 10
B TOM YHCJIE:
JICKIIMOHHBIC 3aHITHUS 62
nabopaTopHbie PabOThI
MPAKTUYECKUE 3aHITHUS 10

KOHTPOJIbHBIE pabOThI

CamocrosiTesibHasi paboTa 00y4arierocst (Bcero) *
B TOM YHCJIE:

Koncynpranmuu *

IIpomexxyTounasi arrectauusi B popme ougpepenyuposannozo 3auéma
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2.2. TemaTuyeckui IJIaH U cofep:xkanue yaeOHoi qucuuiiniabl QYL 12 Xumus

HaunmenoBanue Coneprkanne yueOHOT0 MaTtepuara, iaboparopHsie padboThl u [IpakTudyeckue 3aHsaTust, B Tom | OO0beM Konbr
pa3zeNnoB U TeEM yrcie B (hopMe MpaKTHIECKOH MOATOTOBKH, CAMOCTOSATENIbHAS paboTa 00ydaronInxcst 4acoB JTUYHOCTHBIX
pe3yJIbTaTOB,
(dbopMHpOBaHUIO
KOTOPBIX
CIIOCOOCTBYET
AJIEMEHT
IPOTPaMMBI
1 2 3 4
Paznen 1.
OcHOBBI
CTPOCHHUS
BELIECTBA.
Tema 1.1. Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK 01
Crpoenne aToMoB | 1 Crpoenue BemiectBa. CoBpeMEHHass MOJENIb CTPOEHUS aroMa. OJIEKTPOHHAs JIP 7
XUMUYECKUX koH(puryparus aroma. OCHOBHOE U  BO30YXKJEHHBIC  COCTOSHHMsS ~ aToMoB. | 2/1
3JIEMEHTOB U Knaccudukanuss XMMHUYEeCKHX dJIEMEHTOB (S-, p-, d-dmeMeHThI). OCOOCHHOCTH CTPOCHHUS
npupoaa SHEPreTUYeCKUX ypoBHEH aroMoB d-311eMeHTOB. BaneHTHbIe 37eKTpOoHbl. BaneHTHOCTS.
XUMUYECKOH Co3znanue Mofieneil aroMa Mpy MOMOITM KOMIBIOTEPHBIX IIPOTPaAMM.
CBS3H. Jla6opaTopHbIe paboThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH *[E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJarouuxcs *
Tema 1.2. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 4/0 OK 01
[Tepuonnueckuii 1 [lepuoanueckas cucrema xuMmuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii OK 02
3aKOH M Tabiuia cMmbici [lepuoanueckoro 3akona [[.1. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH JIP 4
.. MenneneeBa WU3MEHCHHSI CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH 1Mo meproaam u rpymnmnam. Otkpeitue | 2/0 JIP 7
HOBBIX XUMUYECKHX 3JI€MEHTOB.
JlaGopaTopHble pabOTHI *
[IpakTrueckue 3aHATHSI, B TOM YHCIIE€ B popMe MPaKTUUECKOU MOATOTOBKH: 2/0

MonenupoBanue nocrpoenus [leproandeckoit TaOIUIbI XUMUYECKUX 3JIEMEHTOB.
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KonTponbHble paboTh

CamocrosiTenbHas paboTa 00yJaronuxcs

Tema 1.3. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK'1
Buaer 1 ONEKTpOHHAs MpUPOJAa XUMHUYECKOM CBS3U. OJEKTPOOTPULIATEIBHOCTh. Bubl JIP 7
XUMHYSCKOMN XMMHYECKOH CBsi3M  (KOBQJICHTHAs, HWOHHAs, MeTa/UIMYecKas, BojopoaHas) u | 2/0
CBSI3U MEXaHHU3MBbI €€ 00pa30BaHMUsL.
JlaboparopHble pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*
KoHTpoJibHBIE PabOTHI *
CamocrositenpHas pabora 00yJaomuxcs *
Paznen 2.
XuUMHUYECKHE
peakuuu
Tema 2.1. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2/1 OK 01
Tumnsl 1 Kraccudukars v THIIBI XAMUYECKUAX PEAKIUiA C yYaCTHEM HEOPraHWYeCKuX BemecTs. | 2/1 JIP 4
XUMHUYECKUX CocraBieHue ypaBHEHUH peakiuil cCoeIMHeHNs, Pa3I0KEeHUs, 3aMeILeHHsI, OOMEHa, B JIP 7
peaxiuii. T.4. peaKI1ii ropeHus, OKUCIECHUI-BOCCTAHOBIJICHHUS.
VYpaBHeHUsI OKUCIEHUsS-BOCCTaHOBIEHMs. C(reneHb okuciaeHuss. OKUCIUTENb W
BoccTaHOBUTENb. CoOCTaBleHHE M YypaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii MeToloM BIeKTpOHHOro OanmaHca. OKHMCIMTEIbHO-BOCCTAHOBUTEIHHBIC
peakuMd B TPHUPOAE, IPOU3BOJCTBEHHBIX TMpoOIeccax M IKU3HEAEATEIbHOCTH
OpraHU3MOB.
MonennpoBaHue NPOIecCOB IPU MOMOIIM CO3/IaHuUsl CIEIHATBHBIX TPOrpaMM.
JlaboparopHbie pabOTHI *
[TpakTrueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KoHTpoJsibHBIE PabOTHI *
CamocrositenpHas pabora 00yJaomuxcs *
Tema 2.2. Coneprkanue ydeOHOr0 MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON OATOTOBKU 2/0 OK 01
Cxopoctb 1 CKOpOCTh ~ peaKkIHM, €€ 3aBUCHMOCTh OT pa3iIMYHBIX (DAKTOPOB: MPHUPOABI JIP 4
XHMHYICCKHX pearupyrommux BELIEeCTB, KOHIECHTPALlUM pPEArupyroliux BELIECTB, TEMIEpaTypbl U 2/0 JIP 7
peakuui. IJIOMIAI PEAKIIMOHHONW TMOBEPXHOCTH. TeruioBbie A(PPEKTHl XUMHUUYECKHX PEaKITUil.
XHUMHYECKOE DK30- U BHI0TEPMUYECKHUE, PEAKLIUH.
paBHOBECHE. OO6patuMocTh peakiuii. XMMHUUECKOEe PAaBHOBECHE M €ro CMEIICHHE TOJ JEeHCTBHEM

pa3nuyHbIX (aKTOpOB (KOHIIEHTpAIMs PEareHTOB MJIM NMPOAYKTOB PEaKIMHU, aBJICHUE,
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TeMnepaTypa) IJIA CO3JaHUsA OIITUMAJIbBHBIX yCJIOBI/Iﬁ HpOTeKaHI/ISI XUMHNYCCKUX
npoueccoB. [Ipunnun Jle [laTense.

JlaboparopHbie pabOTHI

[IpakTUyeckue 3aHATHUS, B TOM YHCIE B (POpME MPAKTHUECKON MO OTOBKH *[E
KoHTposibHBIE PabOTHI *
CamocTrosTrenbHas pabota o0ydaronuxcs *
Tema 2.3. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUIeCKOH MOATOTOBKU 2/0 OK 01
[TonsiTue o 1 PactBopenue kak ¢puznKo-xuMuueckuii mporecc. PactBopsl. CriocoObI MPUTOTOBICHHS OK 02
pacTBopax pactBopoB. PactBopumocts. CrocoObl BbIpakeHus: cocrtaBa pactBopa. Cwmbica | 2/0 OK 07
MOKazareys MpeAeabHO JAOMYyCTUMON KOHIIEHTPAIlMM U €ro HCIOJIb30BAaHHE B OLIEHKE JIP 4
HKOJIOTUYECKOM 0€30MacHOCTH. TP 7
[IpaBuia SKOJOTHYECKH II€J€CO00pa3HOr0 TMOBEAEHUS B OBITY U TPYIOBOM
JESATENbHOCTH B IENSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAroOIIEH MNPUpPOIHON
Cpe/ibl; OIIACHOCTh BO3ACHCTBHSI HA HUBbIE OPraHU3Mbl OIIPEIEICHHbBIX BEUIECTB.
JlaGopaTopHble pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*
KonTponbHbIe paboThl *
CamocrosiTenpHas pabota 00yJaomuxcs *
Tema 2.4. Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK 01
Onexkrponautuue- | 1 Teopust 310€KTPOAUTHUECKON naucconanuu. MOHBL. DIEKTPOIMTHI, HEIIEKTPOJIUTHI. OK 04
cKasg Peakimun wnonHoro oOmeHa. CocraBieHHe peakIuii HOHHOTO OOMEHa IyTeM JIP 4
auccouuanus u COCTaBIJICHUSI UX IMOJHBIX M COKPAICHHBIX MOHHBIX ypaBHeHuil. KucnorHo-ocHOBHBIC | 2/1 JIP 7
HOHHBII OOMEH. peakuuu. 3alanusl Ha COCTABIICHUE MOHHBIX PEAKIIHIA.
Hcnonp3oBaHne 3HAHUI OCHOB XHMHUH U JIIEKTPOXUMHUHU MPOTPAMMHUCTOM  JUIS
MOHUMAaHUs, KaK paboTtaeT 6arapes B HOyTOYKe WM cMapThOHE.
JlaGopaTopHble pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcst

Paznen 3.
Crtpoenue u
CBOICTBa
HEOPraHU4eCKUX
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BCIICCTB.

Tema 3.1. Coneprkanue ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON OATOTOBKU 21 OK 01
Knacendukanms, [ TlpeaMeT HeopraHmdeckoll xumuy. Kiaccupuxauus HeOpraHUMecKMX Bellects. | 2 | OK 02
HOMCHKJIaTypa H [IpocThle M CIOXHBIE BemecTa. OCHOBHBIE KIACChl CIOKHBIX BEIIECTB (OKCHIBI, JP 7
CTPOCHHUC THAPOKCUJIBI, KUCIIOTBI, CONK). B3aMMOCBA3b HEOPraHUYECKUX BEILECTB. ATPEraTHBIE JIP 10
HCOPraHNHCCKIX cocTosHMs  BemlecTBa. Kpucramimueckue W amopdHble  BelmlecTBAa.  THIIBI
BCILCCTB. KPUCTAUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJspHas, WOHHAs, MeTaInuecKas).
3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THMA KPUCTAUIMUYECKOW PEIICTKH.
3aBUCHMOCTh XUMUYECKOW aKTUBHOCTH BEUIECTB OT BHJIAa XUMHUYECKOW CBSI3M W THIIA
KPUCTAIIIMYECKON pemeTKu. [IpuunHbsl MHOT0OOpasusl BEIecTB.
Hcnonb30BaHne HEOPTAHUUECKUX COSAMHEHUN B IIBETHOM MOHHUTOPE.
JlaGopaTopHbie pabOThI
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHbIe paboTh *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 3.2. Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK 01
duzuko- 1 Meramiel. O0me (usndeckne W XUMHYECKHE CBoiicTBa MertammuioB. Crocoosr | 2/1 OK 02
XUMHYECKHE NoJlydyeHHus. 3Hau€HUE METAJJIOB M HEMETAJUIOB B NPUPOJIE U KUZHEIACATEIbHOCTH JIP 4
CBOHCTBa YyeloBeKka W OpraHu3MoB. Koppos3usi MeTalioB: BHABI KOPPO3UH, CIIOCOOBI 3aIIUTHI JIP 7
HEOPraHUYECKUX METAIIJIOB OT KOPPO3HH.
BEIIIECTB XUMUYECKHUE DJIEMEHTHI (METAJUIBI) B alMapaTHOM 00eCIeYeHUH KOMITBIOTEpa.
(MeTabl) JlaGoparopHble pabOThI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 3.3. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/1 OK 01
dusuxo- 1 Hemeramnel. O6mue (u3nyeckrue M XMMHUYECKHE CBOMCTBa HeMeTayioB. Tumnuunbie | 2/1 OK 02
XUMHUYECKHUE coiictBa HeMeTaywioB [V— VII rpynn. Knaccudukanus u HoOMeHKIaTypa coelnHeHUN JIP 4
CBOICTBa HeMeTalsI0B. KpyroBopoTsl OMOT€HHBIX 37IEMEHTOB B IIPUPO/IE. JIP 7
HEOPTaHUYECKUX XUMUYECKHUE dIIEMEHTHI (HEMETAaJIb) B allllapaTHOM 00ECTIeUeHUH KOMITBIOTEPA.
BEIIIECTB Kpemuuii — riaBHbIN 3JIEMEHT B TPOLIECCOPE.
(Hemerabl) JlaGopatopHbie pabOTHI *
[IpakTHueckue 3aHATHsI, B TOM YHCIIE€ B opMe MPAKTHUECKOM IMOATOTOBKH *)x
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KoHTpoJibHBIE PabOTHI

CamocrosiTenpHas pabora 00yJaomuxcs

Tema 3.4. Cogneprkanne y4eOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 21 OK 01
XUMHUYECKHE 1 XUMHYECKHUE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPTraHMYECKUX BEIIECTB (OKCHIOB, 0K 02
CBOICTBa THJIPOKCHJIOB, KHCJIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB MPOCTHIX | 2/1 JIP 4
OCHOBHBIX BEILECTB, BOJOPOJAHBIX COETMHEHU, BHICIITUX OKCHJIOB U THAPOKCHJIOB. JIP 7
KJIaCCOB Hcnonp3oBaHre MOTYYEHHBIX 3HAHUN O BEIIECTBAX MpH pa3pabOTKe W CO3IaHUU HOBBIX
HEOPraHUYECKUX MaTepuaIoB U KOMIOHEHTOB JJIsl QJIEKTPOHUKH M WH()OPMAIIMOHHBIX TEXHOJIOTHH.
BEIIECTB. JlaGoparopHble pabOThI *

[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*

KonTponbHble paboThl *

CamocrosiTenbHas paboTa 00yJaronmuxcst *
Pazgen 4.
Crpoenue u
CBOICTBA
OpPraHUYECKUX
BEILIECTB.
Tema 4.1. Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 21 OK 01
IIpeamer 1 IlosiBieHMEe M pa3BUTHE OpPraHUYECKOM XMMMM Kak Hayku. [IpenMer opraHuueckon OK 02
OpraHUYEeCcKOi XUMHUHU. MecTo 1 3HaYeHHE OpraHN4eCKOi XMMHUU B CUCTEME €CTECTBEHHBIX HaYK. 2/1 OK 04
XUMUHU. PacriozHaBaHne XUMHUYECKHX CTPYKTYp OpPTaHMYECKHUX BEIIECTB MPH OOpamleHUuu K JIP 4

XUMHYECKUM U (PU3UKO-XMMHUYECKUM 0a3aM JaHHbIX. JIP 7

JlaGopaTopHbie pabOTHI *

[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E

KoHTpoJibHBIE PabOTHI *

CamocrosTenbHas padoTta *
Tema 4.2. Coneprkanue ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTUIECKON MOATOTOBKU 2/0 OK 01
Xnumu4eckoe 1 XUMHUYECKOE CTPOEHUE KaK IMOPSANOK COEAUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HMX OK 02
CTPOCHUE KaK BAJICHTHOCTU. OCHOBHBIE TOJIOKEHUSI TEOPUU XUMHYECKOTO CTPOCHHUS OPraHUYECKHX 2/0 OK 04
HOPAZ0K coenuHenuit A.M. bytnepoBa. VYriepoaHblii CKeJlIEeT OpPraHUYECKOW MOJIEKYJIBI. JIP 7
COCIMHEHUS KparHocTh XMMUYECKOW CBSI3M. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOTO
aTOMOB B CTPOEHUsI MOJIEKYJL.
MOJICKYIIC JlaGoparopHble pabOThI *
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COIJIACHO MX [IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E
BaJICHTHOCTH. KoHTponbHbIe paboThI *
CamocrosTenbHas pabora *
Tema 4.3. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 01
N3omepust u 1 W3omepust u n3oMepsl. 2/0 OK 02
HU30MCEPEL. OK 04
JlaGopaTopHbie pabOThI * JIP 7
[IpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKOM MOTOTOBKH */E
KonTponbHble paboThI *
CamocrosiTenpHas pabora *
Tema 4.4. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK 01
[TpunIUTIBI 1 [Tonsitue o ¢yHkumoHampHON rpymme. [IpuHIUNBI KIacCHPUKAIMK OPTraHUYECKUX OK 02
KJaccu(uKanuu coenunHeHnil. CucTeMaTHyecKass MEXKAyHApOJHas HOMEHKiIarypa U mpuHnuisl | 2/0 OK 04
OpPraHUYECKUX o0pa3oBaHMsl HA3BaHUIM OPraHUYECKUX COEIMHEHUH. JIP 4
COEIMHEHUH. JlaGopaTopHbie pabOoTHI * JP 7
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */*
KonTponbHble paboThl *
CamocrosiTenpHas pabora o0yJaomuxcs *
Tema 4.5. Copneprkanne ydeOHOro MaTepuaia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 01
AJKaHBI. 1 CrpoeHue MoJeKynbl MeTaHa. ['OMOJIOTMYECKHMH psAll  alkaHoB. [ omoisoru. OK 02
[TonsiTue o Homenknarypa. M3oMmepust yriepogHoro ckenera. 3aKOHOMEPHOCTH u3MeHeHwus | 2/0 OK 04
LUKJIOAIKAHAX. (bu3MUECKUX CBOMCTB. XMMUYECKUE CBOMCTBA (HA MPUMEpPE METaHA M ATaHA): pEeaKIUH JIP 7
3aMenieHusl  (TaJIOTeHUPOBAHME), JETUAPUPOBAHMS KaK  CIOCOOBI  TOJYyYCHHS JIP 10
BAKHEUIIINX COCJUHEHUN B OPraHUYECKOM CHHTe3e. ['OpeHHMe MeTaHa Kak OIUH W3
OCHOBHBIX HCTOYHHKOB TEIJIa B MPOMBIIIIEHHOCTH U ObITY. Haxoxaenue B mpupone u
IpUMEHEHHE aNKaHOB. [IoHATHE 0 IIMKIOATKaHAaX.
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E
KoHTpoJsibHBIE PabOTHI *
CamocrosiTenpHas pabora o0yJaomuxcs *
Tema 4.6. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU 2/0 OK 01
AJIKeHBI. JTHIIEH. | 1 Ctpoenne Monekyabl 3TwieHa. ['omosormdeckuii psig ankeHoB. HomeHknatypa. OK 02
[TonusTHiteH. M3omeprsi  YIIIGpOAHOTO CKEJIeTa W IOJIOXKCHHs KPAaTHOW CBsi3M B MouekyJe. | 2/0
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XuMHUUeCKHe CBOWcTBa (Ha TpuMepe OTHIEHA): peakluu  MPUCOSAUHEHUS OK 04
(ramoreHupoBaHue, THAPUPOBAHUE, THAPATAIINS, THAPOTAIOTCHUPOBAHKE) KaK CIIOCO0 JIP 7
MOJTyYCHUS (bYHKIHOHATIBHBIX IIPOU3BOIHBIX YTJI€BOAOPOIOB, TOpPEHMUSL. JIP 10
[Tonumepuszanusi ATUJEHA Kak OCHOBHOE HalpaBiI€HHE €ro HCIOJIb30BAHMS.
[TonuaTuieH Kak KPYyNMHOTOHH&KHBIA TMPOAYKT XHMHYECKOTO IPOHM3BOJICTBA.
[IpumeHeHue 3TuieHa.
JlaboparopHble pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B opMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHbIe paboTh *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 4.7. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK 01
AJKagyeHsl U 1 [TousiTie 00 ankagWeHax Kak YIJCBOAOPOJaX C JBYMS JBOMHBIME CBs3sMu. | 2/0 OK 02
Kay4yyKH. [Momumepwusanus nuBuHWIa (OyTagueHa-1,3) kak cnoco0 MoaydYeHUs CHHTETHYECKOTO OK 04
Kayuyyka. HaTypanbHbI U CUHTETUYECKUN KaydyKd. Bynkanusanus kayudyka. Pe3una. JIP 7
[IpuMeHeHne KaydyKa U pPe3UHBL. JIP 10
JlaboparopHblie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH */*
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 4.8. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Kcie B popMe NpakTUYeCKOH MOATOTOBKU 4/0 OK 01
AJKHWHBI. 1 Ankunbl. CTpoeHHE MOJIEKYJIbl —aleTUJeHa. [OMONOrHYecKuid psll  AJIKUHOB. OK 02
AnieTuieH. Homenknatypa. V3oMepusi yriaepoaHOro CKeleTa W IOJIOXKEHHs KpaTHoil cBszu B | 2/0 OK 04
MoJiekyse. XMMHUECKHe CBOMCTBA (Ha MpUMepe alleTUIICHA): peakuu MPUCOEAMHEHUS JIP 7
(raloreHMpOBaHKE, TUAPUPOBAHKE, THAPATAIHS, THAPOTATOISeHUPOBAaHUE) KaK CrIoco0 JIP 10
MOJIy4EHHUsl TOJMMEpPOB U JPYTHX IOJIE3HBIX MPOAYKTOB. ['OpeHue aleTuieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM Ui CBAapKU U PE3KU METAJIJIOB.
[IpumeHeHue areTuiaeHa.
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATUS, B TOM YHCIIE B (hOpME MPAKTHUECKONW MOATOTOBKHU: 2/0
N3rotoiieHne Mojienell MOJIEKYJ OPraHMYE€CKUX BEIIECTB.
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 4.9. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 4/0 OK 01

Apenbl. benzonn.

1 ‘BGHSOJ'I KaKk NPEACTAaBUTENIb apOMATUUYECKUX YIJIeBOAOpoJ0B. CTpoeHHE MOJEKYJIIbI
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OeH3omna. XMMHUYECKHE CBOIMCTBA: PEaKIMK 3aMelIeHus (TaloreHupoBaHue) Kak crnocod | 2/0 OK 02
MOJIyYEHHs XUMHUYECKUX CPEJICTB 3aLIUThl PACTCHUH, IPUCOETUHEHUS (THIPUPOBAHUE) OK 04
KaK JIOKa3aTeNbCTBO HEMpEeAETbHOro XapakTepa OeH3ona. Peakiust ropeHwus. JIP 7
[TpumeHneHnue GeH3oIa. JIP 10
JlaboparopHble pabOTHI *
[IpakTUueckue 3aHATHSI, B TOM YHCII€ B JOopMe MPAKTHUECKOU MOATOTOBKHO 2/0
O3HakoMIIEHHE C KOJUIEKLIMEH 00pa3ioB He()TH U POAYKTOB ee nepepaboTku. O3HaKOMIICHHE
C KOJUICKITMEH KayqyKOB M 00pa3liaMu U3 U3 PE3UHBI.
KonTponbHbIe paboTh *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 4.10. Copneprkanue yueOHOT0 MaTepuaa, B TOM 4Hciie B popMe NpakTUIECKOH MOATOTOBKU 2/0 OK 01
Knaccugpukanus, | 1 Crnuprel. Knaccngukanusi, HOMEHKIIaTypa, U30Mepusi CIUPTOB. MeTaHOoI M 3TaHOJ KaK OK 02
HOMEHKJIATypa, IPECTABUTENN TPEICIbHBIX OJHOATOMHBIX CIHPTOB. XHUMHUYECKHe cBoiicTBa (Ha | 2/0 OK 04
U30Mepus npUMepe MeTaHoJlla W JTaHOoJa): B3aUMOACUCTBHE C HAaTpueM Kak Ccrocod JIP 7
CIIHPTOB. YCTAHOBJICHUS] HAIU4YUs THIPOKCOTPYHINbI, pPEakUus C TaJloreHOBOJOPOAAMU Kak JIP 9
CIOCO0 TOIy4EHHUs] pacTBOPUTENEH, JEruapaTalus Kak crocod MOJy4YeHHs STHIICHA. JIP 10
Peaknust ropeHus:: choupThl Kak TOMJIMBO. IIpuMeHeHMe MeTaHOJIa W 3TaHOJA.
dusnonoruyeckoe JAEWCTBUE METaHOJAa M OSTaHOJA Ha OPraHu3M 4YeJOBEKa.
OTWIEGHTTIUKONb W TIUIEPUH KaK MPEACTaBUTEIN TPEACIbHBIX MHOT0aTOMHBIX
cnupToB. KauecTBeHHass peaklus HA MHOIOATOMHBIE CIIUPTHI U €€ NMPUMEHEHHE JIs
pacrio3HaBaHMs TJIMLEPUHA B COCTaBe KOCMETHUYECKUX cpelncTB. IlpakTuueckoe
IPUMEHEHHE YTUIICHIVIMKOJIS U INIMLEPHHA.
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH *[E
KoHTpoJsibHBIE PabOTHI *
CamocrositenpHas pabora o0yJaomuxcs *
Tema 4.11. Cogneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 01
DeHOJIBL. 1 Crpoenne Momnekynsl (eHona. B3ammHOoe BIMsSHHE aTOMOB B MoJeKylie (eHoa. 0K 02
XUMHUECKUE CBOMCTBA: B3aUMOJICHCTBUE C HATPHEM, THAPOKCHIOM HaTpus, opomom. | 2/0 OK 04
[Tpumenenue peHoma. JIP 7
JIaGoparopHble pabOThI * JIP 10
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcs
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Tema 4.12. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU 2/0 OK 01
AJbpaeruasl. 1 Meranans (hopmanbaerun) W dTaHai b  (aleTanbACTHI) KaKk MPEACTaBUTEIH OK 02
NpeAeibHBIX ANbJACTHI0B. KadecTBEHHbIE peakiWd Ha KapOOHWIbHYIO rpymmy | 2/0 OK 04
(peakmust "cepeOpsiHoro 3epkana', B3aumozeiictBue ¢ ruapokcuaoMm meau (II) m ux JIP 7
MPUMEHEHHE 71 OOHAPYKEHUS MPECIbHBIX allbJIETUIOB B MPOMBIIUICHHBIX CTOYHBIX JIP 10
Boaax. TokcnyHOCTh anbaeruioB. [lpuMenenue ¢popmanbaeruia 1 aeraibIaeruia.
JlaboparopHbie pabOTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH *[*
KonTponbHbIe paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 4.13. Copneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 4/0 OK 01
Kap6OHOBBIe 1 YKcyCHaﬂ KHCJIOTAa KakK TIPCACTABUTCIIbL MNPCACIbHBIX OIHOOCHOBHBIX Kap6OHOBBIX OK 02
KHCJIOTBI. KUCIIOT. XUMHUYECKHE CBOWCTBAa (HA TMPHUMEpPe YKCYCHOW KHCIIOThI): peaknuu c | 2/0 OK 04
METaJlJIaMHl, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSMU H COJSIMH KaK MOJTBEPXKICHUE JIP 7
CXOACTBAa C HEOpPraHWYecKUMHU Kuciotamu. Peakuust sTepudukanuu Kak crnocod JIP 10
NOJy4YeHUs CcIOXHBIX 3¢dupoB. [Ipumenenune ykcycHoil kucnoTel. llpeacraBienue o
BBICIINX KapOOHOBBIX KHCIOTAX.
JlaGopaTopHble pabOTHI *
[IpakTrueckue 3aHATHSI, B TOM YHCIIC B JopMe MPaKTUUECKOU MOATOTOBKH: 2/0
H3rorosienue MoJenen MOJIEKYJI OPraHUYECKUX BELIECTB.
KoHTpoJibHBIE PabOTHI *
CamocrositenpHas pabora o0yJaomuxcs *
Tema 4.14. Cogneprkanne ydeOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKH 2/0 OK 01
Crnoxusbie a3¢upst | 1 CrnoxHbie 2(UPBI KaK TPOIYKTHI B3aUMOJCHCTBUSA KapOOHOBBIX KHCJIOT CO CIUPTaAMHU. OK 02
Y )KUPBI. [TpumeHeHue CII0kKHBIX 3()UPOB B MUIIEBON U maphromMepHoil mpombiiuieHHocTH. JXKupsr | 2/0 OK 04
KaK CIIOKHbIe 3(Uphl TIIMLEPUHA W BBICIIUX KapOOHOBBIX KHUCIOT. PacTuTenbHble U JIP 7
JKUBOTHBIE KHPBI, KX COCTaB. Pacro3HaBaHWe pacTUTENbHBIX KUPOB Ha OCHOBAHHH HX JIP 10
HemnpeaenbHOro xapakrepa. [Ipumenenue xupoB. ['uapon3 Ui OMbUIEHHE KUPOB Kak
Croco0 MPOMBINIICHHOTO TOTYYEHHUS COJIeH BBICHIUX KapOOHOBBIX KHCIOT. Mblna Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIOT. Motolue cBOWCTBa MbLJa.
JlaGopatopHbie pabOoTHI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOM IMOATOTOBKH *[*

KonTponbHble paboThl

CamocrosiTenbHas paboTa 00yJaronuxcs
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Tema 4.15. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/0 OK 01
VTIieBoaml. 1 Knaccudukanust yrineBomoB. Haxokaenue yrieBogoB B mpupome. [7oko3a Kak OK 02
anmpaerugocnupt. bpoxenue rmroko3sl. Caxaposza. ['maponu3 caxapossl. Kpaxman u | 2/0 OK 04
LEJUTI0NI03a Kak OHOJIOTMYECKUE MOJMMEphl. XHMMHYECKHE CBOWCTBAa Kpaxmana u JIP 7
LEJUTIONIO3BI (TUAPOIIN3, KaYeCTBEHHAs! peakiys ¢ HOJIOM Ha KpaxMal U ee IpUMEHEHHUE JIP 10
JUIsi OOHapy>KeHUs Kpaxmalla B MpOJyKTax nurtaHusi). [Ipumenenue u Ouonoruyeckas
ponb yrneBogoB. IloHsTHe 00 HMCKYCCTBEHHBIX BOJIOKHaX Ha MpPHUMEpE AaleTaTHOIro
BOJIOKHA.
JlaGopaTopHbie pabOThI *
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHIECKOM IMOATOTOBKH */*
KonTponbHble paboThl *
CamocrosiTenbHas paboTa 00yJaronuxcst *
Tema 4.16. Copneprkanne y4eOHOro MaTepraia, B TOM 4ucie B (hopMe MPaKTHIECKON MOATOTOBKU 2/0 OK 01
AMUHOKHCIOTHI U | 1 CocrtaB 1 HOMEHKJIAaTypa. AMUHOKHUCIIOTHI KaKk aM(OTepHbIE OPraHNYEeCKUE COCIMHEHUSI. 0K 02
Oenkwy. [lenTtumHas ca3b. buonornueckoe 3navenne & -ammHokmcnor. O6macTH MpUMeHEHHUs 2/0 OK 04
aMUHOKHUCIOT. benku kak npuponansie Ouonomumepbl. CocTaB U CTpOEHHE OENKOB. JIP 7
XUMHUECKUE CBOMCTBA OCJIKOB: TMAPOIN3, AeHaTypauus. OOHapykeHHE OeNKOB NpHU JIP 10
MOMOIIIHM Ka4eCTBEHHBIX (I[BETHBIX) peakuuid. [IpeBparienust 0el1KoB MUILK B OpraHU3Me.
Buonornyeckue GyHKIMU OEIKOB.
JlaGopaTopHbie pabOThI *
[TpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenbHas paboTa 00yJaronuxcs *
Tema 4.17. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpakTUYECKOH MOATOTOBKU 2/1 OK 01
I'enetnyeckas 1 Wnentudukaiyss OpraHudecKux coeauHeHHui. ['eHeTHueckas CBs3b MEXKAy Kiaccamu | 2/1 OK 02
CBSI3b MEXIY OPraHUYEeCKUX COCIUHEHUM. THUIIBI XUMUUECKUX PEAKIIMN B OPraHUYECKON XUMUHU. OK 04
KJlaccaMu Hcnonp30BaHue MOTYYEHHBIX 3HAHUN O BEIIECTBAX MpH pa3pabOTKe W CO3JIaHUU HOBBIX JIP 4
OpPraHUYECKUX MaTepHaJIOB U KOMIIOHEHTOB JUIs 3JIEKTPOHUKHU M HH(POPMAIIMOHHBIX TEXHOJIOTHH. JIP 10
COETMHEHMUIA. JlaGoparopHble pabOThI *
[IpakTHyecKue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrosiTenpHas pabora o0yJaomuxcs *
Paszpgen 5.

XUMUS U )KA3HbD.
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Tema 5.1. Copneprkanue yueOHOT0O MaTepuala, B TOM 4Hcie B popMe NpakTUIECKOH MOATOTOBKU 2/1 OK 01
Xumus 1 1 JlekapcTBa, (EpMEHTHI, BUTAMHUHBI, TOPMOHBI, MHHEpalbHbie BOJbL IIpobiemsr, | 2/1 OK 02
3JI0POBbE. CBS3aHHBIE C MPHUMEHEHHEM JICKaPCTBEHHBIX IpEnaparoB. BpeaHble TPHUBBIYKK U OK 04
(bakTophl, pa3pymariye 3J0poBbe (KypeHHe, YImoTpeOIeHne alKoTos, HApKOMaHUs). OK 05
PamumonansHoe nmuranue. [Tumessle 1o0aBku. OCHOBEI ITUIIEBOA XUMUU.
Hcnonp30BaHre MOMyYEHHBIX 3HAHUN NP pa3paboTKe MPOTrpaMMHOI0 00ecrieueHus JIst OK 07
dapManeBTUYECKON KOMIAHWW, 3HAHUS XUMHH SBJISIFOTCS OCHOBOHM JUISI MPaBUILHOTO JIP7
MOJIETIUPOBAaHUS OUOJIOTMYECKMX TMPOIECCOB M B3aWMOJAEUCTBUS JIEKAPCTBEHHBIX JIP 9
BEILIECTB C OPraHU3MOM. JIP 10
JlaGopaTopHbie pabOThI *
[IpakTHyeckue 3aHATHUS], B TOM YHCie B (hopMe MPAKTHUECKON MOJTOTOBKH */E
KoHTpoJibHBIE PabOTHI *
CamocrositenpHas pabora 00yJaomuxcs *
Tema 5.2. Copneprkanue yueOHOT0 MaTepuala, B TOM 4Hcie B popMe NpaKTUYECKOH MOATOTOBKU 4/0 OK 01
Xumus B 1 XuMus B MMOBCEIHEBHON JKM3HM. Mororue u ductsmme cpeactsa. Cpencrsa 60psos ¢ | 2/0 OK 02
MOBCETHEBHOM OBITOBBIMA HACEKOMBIMU: PENEIUICHTHI, NHCEKTULUAbL. CpencTBa JTUYHONH TUTHEHBI U OK 04
KU3HU. XUMUS U kocmeTuku. [IpaBuna OGe3omacHON pabOThl € €IKMMH, TOPIOYMMHU M TOKCUYHBIMU OK 05
AKOJIOTHSL. BEIIIECTBAMH, CPEJICTBAMHU OBITOBOW XMMHH. OK 07
JlaGopaTopHbie pabOThI *
[IpakTUyeckue 3aHATHUS, B TOM YHCIE B (hOpME MPAKTHUECKON MOTOTOBKH 2/0 aP7
CeMuHapcKoe 3aHATHE «XUMUS U CEIIbCKOE X034MCTBO. XUMHUS U SHEPreTUKA. XUMHUS B P 9
CTPOMTENHCTBE. XUMHUS M IKOJIOTHUS JIP 10
KoHTpoJibHBIE PabOTHI *
CamocrositenpHas pabora 00yJaomuxcs *
HudbdepennmpoB | Coaeprkanue yueOHOTo MaTepuaia, B TOM Yucie B hopMe MPAKTHIECKON MOATOTOBKH 2/0 OK 01
AHHBIN 3a4€T. 1 ‘ JuddepennmpoBanHbIi 3a4U€T. 2/0 OK 02
JlaboparopHbie pabOThI * OK 04
[TpakTHueckue 3aHATHsI, B TOM YHCJIE€ B JopMe MPAKTHUECKOU IMOATOTOBKH */* OK 05
KonTponbHble paboThl * OK 07
CamocrosiTenbHas paboTa 00yJaronuxcs *
JIP 7
JIP 9
JIP 10
Bcero: | 72
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3. YCJIOBUSI PEAJTU3ALIUU PABOYEI MTPOTPAMMBI YUEBHOI
TUCTUTLIAHBI

3.1. TpeOoBanusi K MHHUMAJIBHOMY  MATEPHAIBHO-TEXHUYECKOMY
o0ecre4yeHu1o

Peanuzanusi y4eOHOM mucHUIUIMHBI TpeOyeT Haauuus Y4eOHOro KaOHHeTa
€CTECTBEHHOHAYYHBIX JUCLUILINH.

OobOopynoBaHne y4eOHOro KaOuHeTa:

Kommnekt yueOHO-MeToinuecKoi JokyMeHTauu. Crnenuain3upoBaHHas yueOHas
MeOeb: CTOJ MpenogaBaTes, CTyJ NpenogaBaTess, CTObI s CTYJIEHTOB, CTYJIbs
JUTSl CTYJIEHTOB, KJIacCHasl JIOCKa.

PaGouass mporpamma MokeT OBITH peajqn3oBaHa C MPUMEHEHHEM Ppa3IUYHbBIX
0o0pa3oBaTeNbHbIX TEXHOJIOTUH, B TOM YHCJIE C MPUMEHEHHEM JHCTAaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN U 3JIEKTPOHHOTO O0yUYEHUSI.

3.2. UudopmanuoHHoe odecrnedeHue 00ydeHus:

nepeyeHb YYeOHbIX W3/IaHUM, SJIEKTPOHHBIX M3JaHUM, dJEKTPOHHBIX U VHTEepHET-
pecypcoB, 00pa3oBaTeNbHbIX MIATHOPM, FITEKTPOHHO-OMOINOTEUHBIX CUCTEM, BEO-
CHUCTEM Uil OpraHM3alld JUCTAaHIIMOHHOTO OOYYEHHS W YNpaBJICHUS UM,
UCTIOJIb3yeMbIe B 00pa30BaTeIbHOM IpoIlecce KaK OCHOBHBIE M JIOTOJIHUTENbHBIC
UCTOYHHUKH.

OCHOBHBIC HCTOYHHUKH:

1. Xumus 10 kn.: Yueonuk. bazossiii ypoenb / O.C. I'abpuensH.- 9-¢ us.,
crepeorut - M.: JIpoda, 2021.- 192 c.

2. Xwumus 11 ki.: Yue6nuk. bazossiit yposens / O.C. 'abpuens. - 9-e usf.,
crepeorut - M.: JIpoda, 2022.- 224 c.

JlonoJIHUTEIbHbIE HCTOYHUKMU:

1. Amuk6epona, JI. 0. Tlone3nas xumus. 3agaun u uctopuu [Tekct] / JI. HO.
Anux6epoBa, H. C. Pykk. — M.: Jlpoda, 2005. — 304 c.

2. boromosioBa U.B. Heopranmdeckas xumus: ydeOHoe mocodue / U.B.
boromonoBa. — M.: Anbdpa — M: UHOPA — M, 2009. — 336 c.: u.
(ITPODOUJIb)

3. Tabpuensu O.C., OctpoymoB N.I'. Xumus: yueOHuK. — 9-¢ usa., crep. — M.:
NI Axagemus, 2011. — 336 c.

4. T'abpuensan O.C., MackaeB @.H, ITonomapes C.1O., Tepenne B.U; Xumus.
10 wmacc: yue0. Jlnms oOmieoOpa3oBaTeNbHBIX YUYPEKIECHUN/ - 6-¢ W31,
crepeoturt. — M.: [lpoda, 2005. — 300, c.: u.

5. T'aopuensn O.C. Xummsa. 10 xknacc. ba3oBelii ypoBeHb: yued. A
obmeobpazosar. yupexnenuii/ ['abpuensa O.C. — 3-e wuzna., mepepad. —
M.:Ipoda, 2007. — 191, c. : umn.
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6. T'abpuensu O.C. Xumus: yueb. mius crya. npod. yued. 3aBenenuit / O.C.
[Nabpuensn, U.I'. OctpoymoB. — M.: M3narenbCckuil UEHTP «AKaaemusy,
2009, 295 c.

7. Tabpuenssu O.C., OctpoymoB W.I'., Hopodeea H.M. Ilpaktuxym 1m0
oO1el, HEOPraHWYECKOW W OpraHWYeCKOW xuMuu: yded mnocobue s
CTYJICHTOB YUpE&XKJICHUI cpen. mpod. oOpa3oBaHus./ - 5-¢ u3Md., crep. — M.:
N3natensckuil eHTp «Axkagemusi», 2011. — 256¢.

8. T'abpuensn O. C. Xumus. 11 knmacc: YueOHUK a1 0011e00pa3oBaTeIbHBIX
yupexaenuit / O. C. I'abpuensu, I'. I'. JIpicoBa. — 2-¢ uza., icnp, — M.,
2002. — 368 c: ni.

9. l'abpuensn O.C. Xumus i MpenojaBaTesis: Y4eOHO-METOAMYECKOe
nocobue / O.C. TI'abpuensn, I'.I'. Jlsicoa — M.: M3narenbCckuii LEHTP
«Axanemus», 2006, 280 c.

10.I'abpuensu O.C. Hactonmphas kuura yuutens xumuu: 10 kmacc / O.C.
["a6puensn, U.I'. OctpoymoB — M.: Jlpoda, 2006, 113 c.

11.I'abpuensn O.C. Hacronphas kaura yuutens xumuu: 11 kmacc: 82 4./ O.C.
["abpuensn, I'.I'. JIsicoBa, A.I'. Begenckas — M.: JIpoda, 2006, 314 c.

12.Epoxun KO0.M. Xumus: yuebHuk. — 18- uzn., crep. — M.: Axkagemus, 2014.
—400 c.

13.Ky3nenoBa H.E. O0yueHne XxumMuu Ha OCHOBE MEXIPEIMETHON MHTErPALIMU
/ H.E. Ky3nenoBa, M.A. [llatanoB. — M.: Bentana-I'pad, 2006, 327 c.

14.HaconoBa A.E. Xumus B tabmumax. CrnpaBounoe nocooue. — M.: JIpoda,
2000 (251eKTpOHHOE YUeOHOE U3/TaHNE)

15.HoBommnHckuit .M. Opranmyeckas xumusi 11 kmacc. ba3oBblil ypOBEHB:
VYueb. aiist obmeo6pazoBarenbHbix yupexaennit /.U, Hopommnckuii, H.C.
HoBommuckas. — 3-e uza. — M.: OO0 «Tuxa «Pycckoe cioBo» - PCy, 2009.
— 176c.

16.TuroBa 1.M. Xumusi 1 UCKyCCTBO: OPraHU3aTOP-IPAKTUKYM ISl YUAIMXCA
10-11 kmaccoB 06meoOpa3oBaTeNbHBIX yupexaeHuil. — M.: Benrtana-I"pad,
2007, 310 c.

17. Xumus 10 xir.: YueOuuk. ba3oseiii ypoens / O.C. ['aGpuensa.- 5-e¢ usm.,
crepeorut - M.: JIpoda, 2017.- 191 c.

18. Xumust 11 xn.: YueOnuk. bazossiit ypoens / O.C. ['abpuensH. - 5-¢ u3m.,
crepeotun - M.: JIpoda, 2018.- 223 c.

19.Xomuenko M.I'. O6mas Xumus. COOpHUK 3ajad U YHpaxIeHU: Ydeo.
[TocoOue. — M.: OOO «M3mareapctBo HoBas Bomnay». W3ngarens
Ymepenkos, 2006 — 256c¢.

20.Xumus B mkojne. HaydyHo- TeoOpeTHUECKH W METOJUYECKUM KypHal.
N3narensctBO «LleHTpXuMIpeccy.

21.XuMus: TecTsl, 3a1a4u U yrnpaxkHenus: yueb. mocodue/ O.C. 'abpuensn.- 5-
e u3x. - M.: Jlpoda, 2017.- 336 c.

22 . Xumus: mpakTukym: yued. mocobue / O.C. I'abpuensn.- 6-¢ usn. - M.:
Hpoda, 2017.- 304 c.
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DJIeKTPOHHBbIE U31aHNUS (3JIEKTPOHHBbIE PeCypPChI):

HNHTEpHET — NCTOYHUKHU

www.fcior.edu.ru (DenepanbHbIN LEHTP UH(POPMaITMOHHO-
00pa30BaTEIBEHBIX PECYPCOB).

wwww.dic.academic.ru  (Axkamemuk. CroBapw ©  DHIMKJIONEIWN).

www.booksgid.com (Booxks Gid. DNeKTpOHHAs OoubMoTeKa).
www.globalteka.ru (I'mo6antexka. ['nmoOGanpHast OuOIMOTEKAa HAYYHBIX
pecypcoB).
www.window.edu.ru (ExuHoe oOkHO JocTynma K 00pa3oBaTelbHBIM
pecypcam).

www.st-books.ru (JIyumas yuyeOHast autepaTypa).

www.school.edu.ru (Poccuiickuii o6pa3zoBaTenbHbIil mopTai. JJOCTyHOCTD,
Ka4yecTBO, 3 (HEKTUBHOCTB).

www.ru/book (DnektponHas OubmmoTedHas cuctema). http:/ www.
alleng.ru

www.him help.ru

www.hemi. nsu.ru

www.ruscopybook.com.

www.school-collection.edu.ru (Enunas KOJUIEKIIUSA (P poBHIX
00pa3oBaTeIbHBIX PECYPCOB).

www.college.ru/fizika (ITonrotoBka xk EI'9).
www.yos.ru/natural-sciences/html  (ecTecTBeHHO-Hay4YHBIN KypHaI s
momnonexu «IlyTs B HayKy»).

https://resh.edu.ru Poccuiickas 31eKTpoHHas MIKOJIa

https://www.yaklass.ru AKnacc. Buneoypoku u TpeHaKEPHI.
https://school-collecion.edu.ru Enqunas komiexius nudpoBbix 00pa3oBaTeIbHBIX
pecypcoB

https://interneturok.ru aTepHeT ypok. bubnunoreka BuaeoypoKos.

Hudposas odpaszosareabHas cpeaa CIIO PROFoopa3oBanue:
- bpeitkoBa, A. JI. O6mas u Heopranudeckass Xxumus : npaktukyMm s CIIO / A.
. bpritkoBa. — Capartos : [Ipododbpazoanue, 2020. — 124 c. — ISBN 978-5-

4488-0687-2. — TeKCT : HSIAEKTPOHHBIA // DIEKTPOHHBIM pecypc HUPPOBOM
obpazoBarenbHori cpenbl  CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/92126 (mara oOpamienus: 03.09.2020). — Pexum

JOCTyTa: JIJIsl aBTOPU3UP. MOJIb30BaTeNCH;

- I'pubanoBa, O. B. OO6mas u Heopranmveckas xumus. OMOpHBIE KOHCIIEKTHI,
KOHTpOJbHBIC M TecToBble 3amanus / O. B. I'pubanoBa. — PoctoB-Ha-JloHY :
®denukc, 2014. — 191 ¢. — ISBN 978-5-222-22683-4. — TekcCT : 3JICKTPOHHBIH //
DOnexTpoHHBIA  pecypc  mudpoBod  oOpaszoBarensHOM — cpeast  CIIO
PROFob6pa3zoBanue : [caiit]. — URL: https:/profspo.ru/books/59398 (mara
oOpamenusi: 29.08.2020). — Pexxum gocTyma: 11 aBTOpU3HP. MOJIb30BATENECH;
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- XamuroBa, A. U. Opranudeckas xumus aisa ctyaeHToB CIIO : yueOHoe mocobue
/ A. . XamuroBa, T. E byceiruna, JI. P. Caduna. — Kazanp : Kazanckwmii
HaIIMOHAJIbHBIM MCCIIEIOBATEILCKUN TEXHOJIOTHUEeCKUM yHuBepcuter, 2016. —
172 c. — ISBN 978-5-7882-1938-7. — TekcT : 37eKTpOHHBIN // DNEKTPOHHBIN
pecypc mudposoit odpazosarensHoii cpeasl CITIO PROFobOpa3oBanue : [caiiT]. —
URL: https://profspo.ru/books/80239 (mara obpamenus: 03.09.2020). — Pexum
JOCTyNa: JJisl aBTOPU3UP. MOJIb30BATEIIEH;

- INapmun, A. I1. Opranudeckass XMMHsI B pUCYHKAX, TaOJIMIIAX, cXeMax : yueOHoe
nocoobue / A. I1. T'apmmn. — Cankr-IletepOypr : XUMU3AAT, 2020. — 184 c.
— ISBN 978-5-93808-285-4. — TekcT : 3JeKTPOHHBIA // DJIEKTPOHHBIM pecypc
nudpoBoii oopazoBarensHor cpeasl CIIO PROFo6paszoBanue : [caiit]. — URL:
https://profspo.ru/books/67352 (mara oOpamenus: 13.04.2021). — Pexum
nocrtyna: Juist aBTopusup. [lonb3zoBareneil.

DJIEKTPOHHO-0U0JINOTEYHAS CHCTEMA:
IPR BOOKS - http://www.iprbookshop.ru/78574.html

Be0-cucreMa 1J1s1 OpraHu3anuu TUCTAHIIUOHHOTO 00YYeHUSs U yIIPaBJIeHUsI
HM:

Cucrema mucraniimoHHOTo o0ydeHust O ATIOY «AneKkceeBCKH KOS
http://moodle.alcollege.ru/
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
TUCTUTLIAHBI

KonTposb ¥ omeHka pe3ysibTaTOB

OCBOCHHUS Y4YE€OHOW JUCIUIIIMHBI

OCYIIECTBIISIETCSl TpernojaBaTesieM B MPOIECCE IMPOBEACHUS TEOPETUYECKUX WU
NPAKTHYECKUX 3aHATUH, TudepeHpoBaHHOTO 3a4éTa.

Pe3yabTaThl 00yyeHUus
(ocBOeHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS),
€ Y4€TOM JIMYHOCTHBIX Pe3yJbTATOB

@opMbI 1 METOAbI KOHTPOJISI U
OlIEHKH Pe3yJIbTATOB 00y4YeHusI

- BIAJIETh CHCTEMOM XUMHUYECKHUX 3HAHUH,
KOTOpas  BKJIIOYAET: OCHOBOIIOJIArarolue
NOHATUA (XMMUYECKUH 3JEMEHT, aToM,
AJIEKTPOHHAsE 000Ji0oYuKa aroma, s-, p-, d-
JIIEKTPOHHBIE ~ OpOWTAaTM  aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTD, CTENEHb
OKHCJICHUS, XHMHYECKas CBsI3b, MOJb,
MOJISIpHAas ~ Macca, MOJSIpHBIM ~ 00BbeM,
YIJIEPOJHbIA  cKeleT,  (YyHKIMOHAJbHas
rpynmna, paavkai, HW30MepHs, H30MEphl,
TOMOJIOTUYECKUI psn, rOMOJIOTH,
YTJIEBOZOPOIbI, KHCIIOPO/I- u
a30Tco/iepKaIIue COC/IMHEHHS,
OMOJOrNYECKH aKTHBHbIE BEILECTBA
(yrmeBoabl, KUpBl, O€lKu), MOHOMED,
oJumep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS,
KpUCTaJUIMYECKas peleTka, THTIBI
XUMHYECKUX  peakuuid  (OKUCIUTEIHHO-
BOCCTAHOBUTEJbHbIE, 9K30-U
SHAOTEPMUYECKUE,  PEAKIUU HMOHHOTO
obmeHa), pacTBop, AIICKTPOJIUTHI,
HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS
JUCCOIIMAIS, OKUCITUTENb, BOCCTAHOBUTEIb,
CKOPOCTb XUMUYECKON peakiuu,
XUMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopus XUMHUYECKOTO CTPOEHUS
oprannyeckux BemectB A.M. byrtieposa,
TEOpHsI BJEKTPOJUTUYECKON JHCCOLMALINH,
nepuoandecknii 3axkoH JI.JMI. Menneneesa,
3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU  A3BIK
XUMHUH, (PAKTOJOTMYECKHUE CBEACHUS O
CBOMCTBax,  COCTaBe, TMOJYYEHUH H

DKcnepTHOE HAa0JII0IEHUE U OLIEHKA
IPU BBIOJHEHUU MPAKTUUYECKOM
paboTHL.

[IpoBepka 1OMaIIHETO 3a1aHMUS.
TectupoBanue.

Y CTHBIN U MHCBMEHHBIN OIPOC.
HuddepeHunpoBaHHbIN 3a4ET.
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0e30IMacCHOM MCHOJL30BAaHUN BaXKHEHIIIMX
HEOPTAaHWYECKUX U OPTAaHUYECKHUX BEIIECTB B
ObITYy W  TPAKTHUYECKOW  JICSITCIIbHOCTH
YyeJIOBEKa;

- chopmupoBaTh  TpEACTABICHUS: o
XUMHUUYCCKOMN COCTAaBIJISIONICH
€CTEeCTBEHHOHAYYHOM KapTUHBI MHUpa, POJIU
XUMHUM B TIO3HAHUU SIBJICHUU MPUPOABI, B
GbOpMUPOBAHUM MBIIUICHUS W  KYJIbTYpPBI
JIMYHOCTH, ee (yHKITMOHATTEHON
I'PAaMOTHOCTH, HEOOXOJMMOW JJis perieHus
MPaKTUYECKUX  3aad M DKOJOTHMYECKU
00OCHOBAaHHOTO  OTHOLIEHUS K CBOEMY
3J0POBBIO0 U IPUPOTHOM CPETIE.
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