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Hoctu 15.02.19 Csapounoe npousBojcTBO (I[Ipuka3 Munucrepcta npocsemeHuss PO or 30 HosOpst
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1. O6mas xapakTepucTuKa padoueii mporpaMmpl 001e00pa30BaTeIbHON AMCIHIIHHBIC XUMHS»

1.1 MecTo IMCHHILIMHBI B CTPYKTYPe OCHOBHOH NPo()ecCHOHAIBHOI 00pa3oBaTebHON MPOrpaMMbl
ITporpamma y4eOHOH TUCIUILIHHEI SBIISIETCS YaCTHIO OCHOBHOM IpodecCcHOHaNbHOI 00pa3oBaTeNbHOI IPOrpaMMbl IOATOTOBKY CIIENUATIHNCTOB CPEIHET0
3BeHa 110 crenuanbHocTu B cootBercTBHU ¢ PI'OC CIIO no cnenuanbHOCTH

15.02.19 CapouHoe NpoU3BOJICTBO

1.2. Ilesu ¥ NIaHUpPYeMble Pe3yJIbTAThI 0CBOEHHUS AHCIUILIHHbI

1.2.1. Hesu ¥ 32524 THCHHILTHHBI

DopMupOBaHNE y CTYACHTOB IIPEACTABICHHS O XUMUYECKOH COCTABILIOIICH eCTeCTBEHHO-HAYyYHOH KapTHHBI MUPa KaK OCHOBBI IIPHHSATHS PEIICHUN
B JKM3HEHHBIX U IIPOM3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO IIOBEACHHS B IIPUPOJIHOI cpeje.

3anauu AMCHUNIHHDIL:

1) copmupoBaTh MOHNMaHHE 3aKOHOMEPHOCTEH NMPOTEKAHNSI XUMHYIECKHX IPOLIECCOB M SIBIICHHI B OKPY)KAIOLIEH cpejie, LEeTOCTHON Hay4qHOH Kap-
THHBI MUPa, B3aUMOCBSI31 U B3aHMO3aBUCHMOCTHU €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUSI COCTABIIATH (POPMYJIbI HEOPrAHWYECKUX M OPraHMYECKHX BEIECTB, yPaBHEHUSI XUMHYECKHUX PEaKIHi, OOBACHATD UX CMBICI, HH-
TEpPIPETHPOBAThH PE3yNIbTAThl XUMIUECKHX KCIIEPUMEHTOB,

3) copMupoBaTh HaBBIKH MPOBEACHHS MPOCTEHIINX XUMHIECKHX IKCIIEPHUMEHTAIbHBIX HCCIICIOBAHUN ¢ COOJIOICHHEM MPABHI 6€30MacHoro 06-
palLEHHUS C BEIECTBAMHU U J1abOPaTOPHBIM 000PYI0BAaHHEM;

4) pa3BUTh yMEHHS HCIIOJIH30BaTh HH(YOPMALIMIO XUMHIECKOT0 XapaKTepa U3 Pa3INYHbIX HCTOYHUKOB;

5) copmMupoBaTh yMEHHUs IPOrHO3UPOBATH IOCIEACTBHS CBOECH ACATENBHOCTH U XUMHYECKUX HPUPOAHBIX, OBITOBBIX M HPOM3BOJICTBEHHBIX IIPO-
1[eCCOB;

6) copMHUpOBaTH MOHUMAHUE 3HAUUMOCTH JJOCTH)KEHUH XMMUYECKOH HayKU M TEXHOJIOTUH JJIsl pa3BUTHS COLIMATILHOW 1 IPOU3BOJICTBEHHOM cdep.

1.2.2. [lnanupyemMble pe3yIbTaThl 0CBOEHHS 0011e00pa30BaTeIbHOM AMCHMILIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO u Ha ochoe ®I'OC COO
Ocoboe 3HaueHne TUCHUILTHHA nMeeT npu GopmupoBannu i passutun OK u I1K.

Hamﬁ‘:ﬁ):anne IlnanupyeMsle pe3yIbTAaThl 0CBOCHHS JHCHUILTHHBI
(popmupyembix
KOMITeTeHIHii Obuue JucuunauHapHble (MpeaMeTHbIe)
OK 01. Beibupats B yacTu TPyA0BOro BOCNIUTAHUA: - BJIaJIeTh CUCTEMOM XMMHUYECKHX 3HAHHUH, KOTOpas BKIIIOYa-
CIIOCOOBI PeIIeHHUS - TOTOBHOCTB K TPY[Y, OCO3HaHHE ICHHOCTH MacTepCT- | €T: OCHOBOIIOJAralolIie MOHATHS (XMMHYECKHI OJJIeMEHT,
3a1a4 Ba, TPyOJIIOOHE; aToM, DJIEKTPOHHAsi 000JI0YKa aToOMa, S-, P-, -3JIEKTPOHHbBIE
npodeccroHaTbHON - TOTOBHOCTb K aKTHBHOMH A€ATEIbHOCTH TEXHOJIOTHYE- | OpOUTAIH aTOMOB, HOH, MOJEKYJa, BaJ€HTHOCTb, 3JIEKTPO-
JIeSITeNIbHOCTH CKOIl M COLMaJBHON HANpPaBICHHOCTH, CIOCOOHOCTh | OTPHIATENHHOCTD, CTEIEHb OKUCIEHHUS, XUMUYecKas CBS3b,
MIPUMEHUTEIBHO K HMHHIMUPOBATh, IUIAHUPOBATH M CaMOCTOSITENIBHO BBI- | MOJb, MOJSIpHash Macca, MOJSIPHBIH 00BEM, yriepoIHBI
Ppa3IMYHBIM HOJIHATH TAKYIO JEsSTeIbHOCTD; ckeneT, (YHKLIHOHANbHAs TIPYIIa, pagukal, U30MepHs,
KOHTEKCTaM - MHTEpeC K pa3iInYHbIM cdepaM HpopecCHOHAIBHON | M30Mepbl, TOMOJIOTHYECKUIT s, TOMOJIOTH, YIIIEBOIOPOIbI,
JIESITENBHOCTH, KHCIIOPOA- U a30TCOZICpIKalINe COSANHEHNUS, OHOIOTHIECKH
OBjajenne YHHBEPCAIbHBIMH Y4eOHBIMH IO3HABA- | AKTHBHBIC BEIIECTBA (yIJIEBOABL, XKUPBI, OEIKH), MOHOMED,
TeJbHbIMH JelicTBUSIMH: MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYINISIPHBIE CO-
2) 6a30BbIe JJOTHYECKHe JelCTBHS: eIIMHEHNS, KPUCTAJUIMYECKasl PelIeTKa, THIBI XHMHYECKUX
- CaMOCTOSTENBHO (HOPMYITHPOBATH U AKTYalIU3UPOBATh | peaKiuil (OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIC, 9K30-M 3H-
po0JIeMy, pacCMaTpPUBATh €€ BCECTOPOHHE; JNOTEpMUYECKUE, PEeaKIMH HOHHOTO OOMEHa), pacTBOp,
- YCTAQHABIIMBATh CYIIECTBEHHBIH NPU3HAK WM OCHOBA- | 3JIEKTPOJHTHI, HEAJIEKTPOJIUTHI, MIEKTPOIUTHYECKAsT AUCCO-
HUS 17151 CPaBHEHUS, Kilaccu(UKanum 1 00001eH s, LHAINs, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMMUYeE-
- OIPeNeNATD 1IeNH AeSITebHOCTH, 3aJaBaTh IapaMeTPhl | CKOW peakKIMi, XUMUYECKOe PAaBHOBECHE), TECOPHU H 3aKOHBI
W KPUTEPUH UX TOCTHKEHUS; (TeopHsi XMMHYECKOTO CTPOCHHUSI OPTaHWYECKHX BEIIECTB
- BBIABIITH 3aKOHOMEPHOCTH M HpoTuBOpeuns B pac- | A.M. BbyTriaepoBa, Teopusi 2/IEKTPOIUTUUECKON JHCCOLHA-
CMaTpPUBAEMBIX SIBICHUAX; uuu, nepuoandeckuit 3axkon J[.M. MenneneeBa, 3akoH co-

- BHOCHUTH KOPPEKTHUBBI B JCATCIBHOCTb, OLCHUBATH XpaHeHUs MaCCH), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
COOTBETCTBUEC PE3YIbTATOB MLECIAM, OLCHHUBATH PUCKHU XUMHUH, d)aI(TOJ'IOI‘I/I‘IeCKI/Ie CBCICHHUA O CBOI)‘ICTBB.X, COCTasBe,

HOCIEACTBUH AeSITeTbHOCTH; MONTy4eHHH U 0e30IaCHOM HCIIONB30BAHUM Ba)KHEHIIHX
- pa3BUBaTh KPEaTHMBHOE MBIIUICHHE IPH PEIICHUH | HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B OBITY M IpaK-
JKH3HEHHBIX IIPo0IIeM TUYECKOH JesTeIbHOCTH YeI0BEKa;

0) 0a3oBBIE MCCIIEIOBATEILCKHE ICHCTBHN: - YMeTb BBIBIISTH XapaKTepHbIC NPU3HAKH M B3aHMOCBS3b

- BIIAJCTh HABBIKAMH yYeOHO-HCCIIEIOBATENBCKOH W | M3yYEHHBIX NMOHSTHH, MPUMEHSATH COOTBETCTBYIOIINE ITOHS-
IOPOEKTHOH eSATeNbHOCTH, HABBIKAMH pa3pelleHHs | TUs IPU ONHCAHHU CTPOCHHUS H CBOMCTB HEOPTaHUUECKHX H
npobiem; OpPTraHUYECKHX BEIIECTB M HUX MPEBPaleHHl; BLIABIATH
- BBISBJIAITH NPUYMHHO-CIIEJICTBEHHBIE CBSA3U M aKTyalll- | B3aUMOCBSA3b XMMHUYECKUX 3HAHMHA C MOHATHAMH M TpeJ-
3UpoBaTh 3a7ady, BHIIBUTATh THIOTE3y €€ PEIICHHs, | CTaBICHHSAMHU JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

HAaXOOWUTh APTYMEHTBI I JO0Ka3aTCIbCTBA CBOUX YT- - YMETh HUCIOJIb30BATh HANMCHOBAHUA XUMHYECCKUX COCOU-
Bep)KI[eHHﬁ, 3aJjaBaTh HapaMeTpbl U KPUTEPUU pEIIC- HEHUI MEXAYHAPOIAHOI0O COr03a TeOpeTI/I‘{eCKOﬁ n npu-
HUA, KJTaJHOM XWUMHH | TPUBHUAIIBHBIC Ha3BaHUA BaKHEUIITUX

- QHAJIM3UPOBATH IIOIyYCHHBIC B XOJ€ PEIICHUS 3a[a4d | BEIIECTB (ITHICH, alleTHJIEH, IIUIepuH, (eHol, dpopMab-
pe3ysbTaThl, KPUTMYECKH OIIEHMBaTh MX JIOCTOBEp- | JETH[, YKCYCHasl KMCJIOTa, IJIMIUH, YrapHbIi ras, yriekuc-
HOCTb, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSAX; | JIBIM a3, aMMHaK, TalleHas H3BECTh, HETallleHas H3BECTb,
- yYMeTh IIEPCHOCHTh 3HAHUS B MO3HABATENBHYI0O U | NHUTHEBAas COAA U APYTUX), COCTABIATH (HOPMYIBI HEOPTaHH-

MPaAKTHYCCKYIO obnactu KUABHEACATCIbHOCTH, YECKUX U OPraHUuYCCKUX BCIIECCTB, YPABHCHUA XUMHUYCCKUX
- YMETb HUHTETPUPOBATH 3HAHUA U3 PA3HBIX MPEAMET- peaxunﬁ, OOBSACHATD UX CMBICJI; MOATBEPIKAATL XapaKTep-
HBIX 06HaCTeI>‘I; HbIE XMMUYECKHUE CBOWMCTBA BEIIECTB COOTBETCTBYIOIIUMU
- BbIIBUI'aTb HOBBIC MJCH, Ipeajiaratb OpUIrMHAJIbHBIC OKCIIEPUMCHTAMHU H  3allUCIMH ypaBHCHI/Iﬁ XUMHUYCCKUX
NOAXO0AbI U PCIICHUS peaxunﬁ;

- CIIOCOOHOCTh UX HMCITOJIb30BAHUS B MO3HABATEIBHON U - YMETh yCTaHaBJIMBATh IMIPUHAJIC)KHOCTh N3YYCHHBIX HEOP-
COLMAIBHON TNPAKTHKE TaHUYECKUX M OPraHUYCCKUX BEIICCTB K OIPEACICHHBIM

KjaccaM Hu TIpynmnam COCHHHCHHﬁ, XapaKTepu3oBaTb HX
COCTaB W BaKHEHUTIIHE CBOI‘;ICTBa; ONpeaciIATh BUAbI XUMHUYEC-
CKHX CBs3eH (KOBaHeHTHaﬂ, HWOHHAas, MCTAJJINYECCKas, BOJ10-




pOJHAst), THITHI KPHCTAJUIMYECKUX PEIICTOK BEIIECTB; Kiac-
cuuUIIpOBaTh XUMIUYECKHE PEAKIIUH;

- copMHpOBATh NPEACTABICHHSA: O XUMHYECKOH COCTaB-
JAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH XUMHHU
B MO3HAHUH SBICHHI NPUPOABL, B ()OPMUPOBAHUU MBIIILIE-
HUS U KyIbTYpBl JMYHOCTH, ¢ (hYHKI[HOHATBHOH IpaMoT-
HOCTH, HEOOXOIMMOMN I PEIICHUS TNPAKTHYECKUX 3a1ad U
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3710-
POBBIO U IPUPOJHOIL cpeze;

- YMETb HPOBOJUTbH PACUEThl O XUMHUYECKMM (OpMyIaM H
YpaBHEHHSAM XHMHUYECKHX PpEaKIMil C HCIOIb30BAHHEM
(HU3MUeCKUX BENMYMH, XapaKTepHU3YIONIMX BEIIeCTBA C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMasbHblE
YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIONB30BATh
CHCTEMHBIC XUMUUYECKHUE 3HAHUS U IPUHATUS PEelIeHHi B
KOHKDETHBIX JKM3HCHHBIX CHUTYyallUsX, CBS3aHHBIX C
BEIIECTBAMH M MX IPHMECHEHHEM

OK 02.
Hcnonb3oBath
COBPEMEHHEIE
CpeJCcTBa IIOUCKa,
aHaIM3a 1
HHTEPIIPETaLu
nHdopManuy 1
HHOOPMALIHOHHbIE
TEXHOJIOTHH JUTS
BBITIOJIHEHHUS 33714
npodeCCHOHANBHOMI
JIeATEeNbHOCTH

B 06;1acTH IEHHOCTH HAYYHOTO TIO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIO-
IIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U oO1IIe-
CTBEHHOH NpPAaKTUKM, OCHOBAHHOIO Ha JHAJOre Kylb-
TYp, CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MeECTa B
HOJINKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHWE SA3BIKOBOH M UHTATENbCKON
KyJIbTYpBl KaK CpEACTBA B3aMMOJICHCTBHS MEXIY
JTIOIBMH ¥ TIO3HAHUS MHPA,;

- OCO3HAHME IIEHHOCTU HAYYHOH IESATENbHOCTH, TOTOB-
HOCTb OCYIICCTBIIATH IIPOCKTHYIO M HCCIENOBATENIb-
CKYIO JIeSITeTbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;
OBJ1ajieHNe YHHBEPCAJIbHBIMU y4eOHBIMM TO3HABA-
TeJIbHBIMHU AEHCTBUSMU:

B) padoTa ¢ nHpopMaumeii:

- BIaJeTh HABBIKAMH TONydeHHs MHGOpMalUM U3 HC-
TOYHUKOB PA3HBIX THIOB, CAMOCTOSTEIBHO OCYIIECTB-
JATH TIOMCK, aHAIM3, CHCTEMAaTH3allHI0 ¥ WHTEPIpeTa-
yo MHQOPMANK Pa3IMYHBIX BHAOB M (OpM Tpes-
CTaBJICHHS;

- €O3[aBaTh TEKCTHI B PA3IMYHBEIX (OpMATax C y4eToM
HaszHaueHNs MHQOpMAIMK U LIEJIEBOH ayIUTOPHH, BBI-
Oupasi onTUMAIBHYIO (OPMY IPEACTABICHHUS U BU3Yya-
JIM3ALMY;

- OIIEHMBATh JIOCTOBEPHOCTb, JJETHTUMHOCTH MH(OpMa-
IIM, €€ COOTBETCTBHE IIPABOBBIM U MOpPAJIbHO-
9THYECKUM HOPMaM;

- WCTIONB30BaTh CPEJICTBA MH(POPMAIMOHHEIX U KOMMY-
HHKAI[MOHHBIX TEXHOJIOTHIl B PELICHHHM KOTHUTUBHBIX,
KOMMYHHKATHBHBIX W OpPTaHM3al[MOHHBIX 3aiad C CO-
OmosieHneM TpeOOBaHHI 3PTOHOMHKH, TEXHHKH 0e30-
[IACHOCTH, TUTHCHBI, PECypcOCOepeKeHH s, TIPABOBBIX U
STHYECKUX HOPM, HOPM MH(POPMALMOHHOW Oe30macHo-
cTH;

- BIaJeTh HaBbIKAMH pACMO3HABAHWS M 3alUTHI

- YMeTb IUIAaHHPOBATh U BBIIOIHATH XUMUUECKUH KCIEPH-
MEHT (TIpeBpalleHus] OPraHMYeCKHUX BEIIECTB IIPU HarpeBa-
HUH, TIOJy4eHHe 3THIEHA U U3YyUCHHE ero CBOICTB, KauecT-
BEHHBIC PEAaKIMU Ha aJbJCTHABI, KpaxMmal, YKCYCHYIO KU-
CIIOTY; JeHaTypalus OJIKOB IIPYM HAarpeBaHWH, LBETHbIC
peaknuu OeNKOB; NPOBOJHUTH PEAKIHHM HOHHOTO OOMEHa,
OIpeseNIATh Cpely BOJHBIX PAacTBOPOB, KAaueCTBEHHBIE pe-
aKUUK Ha cynb(har-, KapOOHAT- U XJIOPUI-AaHHOHbI, HA KaTH-
OH aMMOHHS; pelllaTh dKCIEPHMEHTaJbHbIe 3aJa4d IO Te-
MaM "Metams" 1 "Hemeraiuisl") B COOTBETCTBHY C IIPaBU-
JIAaMH T€XHMKH 0€30I1acCHOCTHU IpU OOpaIlleHUuH C BEllecTBa-
MH ¥ J1a0OpaTOpPHBIM O00OPYIOBAaHHMEM; IPEACTaBIATH pe-
3yIbTaThl XUMHYECKOTO OJKCIIEpHMEHTa B (hopMe 3aIncH
YpaBHEHHH COOTBETCTBYIOLINX Peakiuii u (HOpMyIupoBaTh
BEIBOJIBI HA OCHOBE 3THX PE3yJIbTAaTOB;

- yMeThb aHAIM3HPOBATh XMUMHUYECKYI0 HH(OPMALHIO, MOIY-
YaeMyl0 U3 Pa3HbIX MCTOYHUKOB (CPEACTB MAacCOBOW HH-
(opmarmy, cets MHTepHeT U fpyrue);

- BIQJIETh OCHOBHBIMU METOJaMH Hay4HOTO ITO3HAHUS Be-
LIECTB U XMMHYECKUX sIBJICHUH (HaOJoneHue, U3MepeHue,
9KCIIEPHMEHT, MOJICIIHPOBAHNE);

- yMeTb IPOBOAUTH PACUETHI 110 XUMHYECKUM (opMyIaM U
YpaBHEHHSAM XHMHYECKHX PpEaKIMH C HCHOIb30BaHHEM
(bHU3MUeCKUX BENHYMH, XapaKTepU3YIOUIMX BEIIecTBa C
KOJIMIECTBEHHOW CTOPOHBL: Macchl, o0beMa (HOpMaJbHbIE
yCIIOBUSI) Ta30B, KOIMYECTBA BEIUECTBA; HCIIOIb30BATh
CHCTEMHBIC XUMUUECKHUE 3HAHUS /IS OPUHATUS PelleHUui B
KOHKPETHBIX JKH3HEHHBIX CHTYallUsiX, CBS3aHHBIX C
BEI[ECTBAMHU U UX IPUMEHEHUEM

uHpopmanuu, HHOOPMAITHOHHON 0e30macHOCTH

JIMYHOCTH;
OK 04. DddextrBHO - TOTOBHOCTb K CaMOPa3BHUTHIO, CAMOCTOSITEILHOCTH U | - yMETh IUIAHUPOBaTh M  BBINOJHATH  XUMHYECKHUIH
B3aMMOJICHCTBOBATh U | CAMOOIIPEIEIICHNUIO; 9KCIIEPUMEHT (TIPEBpAlIeHNs] OPTaHWYECKUX BEIIECTB IIPU

pabotaTs B
KOJUIEKTHBE U
KOMaHjie

-OBJIAJICHHE HABBIKAMH y4eOHO-HCCIIEIOBATEIBCKOIA,
MIPOEKTHOH U COIMANBHON e TeIbHOCTH;

OBJjiajleHHe YHMBEPCAIBHBIMM KOMMYHHKATHBHBI-
MM JeiiCTBUSIMH

0) coBMeCTHAs J1eATEIbHOCTD

- TIOHUMAaTh U HUCIOJb30BaTh IPEUMYIIECTBA KOMaHJ-
HOW 1 MHAWBUJYalIbHOH paboThI;

- IPHHUMATh LIEJIM COBMECTHOM AEATENLHOCTH, OpPraHu-
30BBIBaTh U KOOPJMHUPOBATH AEHCTBUS MO €€ JOCTH-
JKEHUIO: COCTaBJIATh IUIAH JEHCTBUH, pacrpenensTs
pONM C y4eTOM MHEHHWH YYaCTHHUKOB OOCYXIaTh pe-
3YJIBTaThl COBMECTHOM PabOTHI;

- KOOPAWHUPOBATh M BBIIOJIHATH PabOTy B YCIOBHSIX
pea’IbHOTrO, BUPTYAJIBHOTO U KOMOMHHPOBAHHOTO B3au-
MOJICHCTBUS;

- OCYLIECTBJIATH IMO3UTUBHOE CTPATETHMUYECKOE ITOBEJE-
HUE B Pa3IMYHBIX CUTYalUsX, IPOSBISTH TBOPUECTBO U
BOOOpakeHHE, ObITh MHUIIMATUBHBIM

OBJjlajleHHe  YHHBEPCAJIBHBIMH  PeryJIsiTHBHbIMH
JMeHCTBUSIMH:

I') IPpUHATHE ce0sl U IPYTHX JIOIeii:

- IPUHUMATh MOTHUBBI M apIyMEHTBI APYruX JIOAeH npu
aHaJM3e Pe3yNIbTATOB JICSTEILHOCTH;

- MPU3HABaTh CBOE MPABO M IPaBO OPYrHX JIOACH Ha
OILINOKH;

- pa3BUBATh CHOCOOHOCTH MOHMMATh MHUP C IMO3UIMHU
JIPYTOTO YEJIOBEKa;

HarpeBaHuH, MONYYCHUE STHICHA U M3yYeHUE ero CBOHCTB,
Ka4eCTBEHHBIC PEaKIUH Ha albAeTH/bL, KpaxMall, yKCYyCHYIO
KHCIIOTY; JIeHaTypauusi OENIKOB IPY HarpeBaHHH, LIBETHbIC
peakimy GenKOB; MPOBOAUTH PEaKIMH HOHHOTO OOMEHa,
ONpeneNiATh Cpely BOIHBIX pPAacCTBOPOB, KadeCTBEHHBIC
peakimy Ha cyibgar-, kapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHSI; PelIaTh KCIEPUMEHTAIbHBIC 33/1adl I10
TemaMm "Meramuisl" u "Hemeramnel") B COOTBETCTBHH C
MpaBWIAMH TEXHUKH O€30MacHOCTH IpH OOpallleHHH ¢
BEI[ECTBAMU u 71a00paTOPHBIM 000pyoBaHHEM;
MIPEeJCTaBIATh Pe3yIbTaThl XUMHUECKOTO JKCIIEPHMEHTa B
(opMe 3amMcH ypaBHEHWIl COOTBETCTBYIOIIMX PEAKLUUH H
(opMynHpoBaTh BHIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB




OK 07.
CopelicTBOBaTh
COXpaHEHHUIO
OKpYIKalolel cpessl,
pecypcocOepereH o,
MIPUMEHSTH 3HAHUS
00 U3MEHEHUU
KJIMMATa, IPHHITATII
OepexITMBOTO
MPOU3BOJICTBA,

3¢ deKTHBHO
JICHiCTBOBATH B
4pe3BbIYaiHBIX
CHUTYaLUsIX

B 0061acTH 5K0I0rHY€CKOr0 BOCIIHTAHMUS ¢

- chopMUPOBAHHOCTb KOIOTHYECKOH KYIbTYpHI, IO-
HUMaHHE BIHSHUS CONUAIbHO-DKOHOMHYECKHX IIPO-
LIECCOB HA COCTOSHUE NMPUPOIHOI M COLHAIBHOU Ccpe-
b1, OCO3HAHKE IT00aIbHOTO XapaKTepa SKOIOTHIECKHX
npobiem;

- IJIAHMPOBaHHE M OCYIIECTBICHHE NCHCTBHIl B OKpY-
JKAIOIeH cpelie Ha OCHOBE 3HAHUS IleNiell yCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENpUATHE JeHCTBUH, NPUHOCAILUX Bpe]
OKpy’KaloIei cperne;

- YMEHHe IPOTHO3UPOBATH HEOIArOMPUSTHBIE KOJIOTH-
YECKUE TMOCIEACTBUSA NPEANPUHUMAEMBIX JEHCTBUM,
peJOTBpAILATh HX;

- pacUIMpEHHE OINBITa JEATEILHOCTH HYKOIOTHYECKON
HAaIpaBJICHHOCTH;

- OBJAJCHHEC HABBIKAMH Yy4YEeOHO-HUCCIIENOBATEIbCKOIT,
MPOSKTHOH ¥ CONMANBHON JIEATEILHOCTH;

- c(hopMHpOBaTh NPEJCTABICHUSA: O XHMHYECKOH COCTaB-
JISIOMIEH €CTEeCTBEHHOHAYYHOH KapTUHBI MHPA, POIIH XUMUH
B MO3HAHUH SBICHUI NPUPOABL, B ()OPMUPOBAHHU MBIIILIE-
HHUA U KyJIbTYpbl JUYHOCTH, e¢ (DYHKIMOHAJIBHOW IpamoT-
HOCTH, HEOOXOIMMOH JUISl PEIICHHs MPAKTHIECKUX 3a1ad U
9KOJIOTHYECKA OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3710-
POBBIO M IPUPOIHOH cpefe;

- yMeTh co0II0aaTh npaBuiIa 9KOJIOTUYECKU
[[eTIeCO00Pa3sHOro IMOBEJEHHS B OBITY U TPyAOBOH
JEATEIbHOCTU B LEIAX COXPAHEHHs CBOErO 370pOBbsS U
OKpY’KaIOIled IMPUPOAHOH Cpelbl; YIUTHIBATH OMACHOCTH
BO3JCHCTBHA HA JKUBBIE OPraHHU3MBI  OIpEEICHHBIX
BEILECTB, IIOHMMas CMBICH IIOKa3aTels HpelenbHOU
JIOIyCTUMON KOHIIEHTPALUH

1K 1.3. Bebupars
o0opyroBaHue, MpuU-
CIOCOOJICHUS ¥ MHCT-
PYMEHTHI 111 obec-
[IEYCHHS IPOH3BOJ-
CTBa CBapHBIX COCMU-
HEHUII C 3a1aHHBIMI
CBOWCTBaMMU.

[IK 2.4. Odopmists
KOHCTPYKTOPCKYIO,
TEXHOJIOTHYECKYIO H
TEXHUYECKYIO JIOKY-
MEHTAIIHIO.

[IK 3.4. Odopmists
JIOKYMEHTALHIO 110
KOHTPOJIIO Ka4ecTBa
CBapKH.

IIK 4.1. Ocymiects-
JISATH TEKyILee U Hep-
CIIEKTHBHOE IUIaHHU-
pOBaHHUE MPOU3BOJ-
CTBEHHBIX PadoT.

1IK 4.2. Ipouszeooum
b mexHoo2uuecKue
pacuemvl Ha OCHOGe
HOpMAMUBO8 MexHo-
JO2UHECKUX PedicU-
MO8, MPYOOBbIX U
MaAmepuanbHuix 3a-
mpanm..

IIK 4.5. Obecneyusa
mo 6esonacivie ycio-
6usi mpyoa u npoghu-
JAKMUKY Mpasma-
musma Ha coopouHo-
C8APOUHOM YHACHIKE.

- 20MOBHOCHL K MPYJY, OCO3HAHUE YEeHHOCIU Macmep-
cmea, mpydonodue;

- 20MOGHOCMb K AKMUGHOU OEsIMETbHOCIU MEXHOI02U-
YecKoll U COYUATLHOU HANPAGIEHHOCHU, CNOCOOHOCHb
UHUYUUPOBAMY, NIAHUPOBANb U CAMOCMOSAMENbHO
BLINOHSAMb MAKYVIO OCAMENbHOCTY,

- CNOCOOHOCHb U 20MOBHOCMb K CAMOCHOAMETbHOMY
NOUCKY MemO008 peuieHs pakmudeckux 3a0ay, npu-
MEHEHUIO PA3TUYHBIX MeMO008 NO3HAHUSL,

- 0enamv 0CO3HAHHYII 8bIO0P, APSYMEHMUPOBANb €20,
bpamv 0meemcmeeHHOCMy 3a peuieHue.

- osnadenue 6UOAMU OeSIMENbHOCHU NO  NOXYYEeHUIO
HOB020 3HAHUSA, €20 UHMepnpemayuu, npeodpPa308aHUI0
U NPUMEHEHUIO 8 PA3IUYHBIX YYeOHBIX CUMYAYUSX

- yMemb nepeHocumv 3HAHUS 6 NO3ZHAGAMENbHYIO U
NPAKMU4ECcKyIo 001acmu HCU3HEOesTMeTbHOCHIU,

- YMeHue npocHO3UpOsams Hebaa2onpusmmyvle IKO102U-
yeckue noC1e0Cmaus NPeonpPUHUMAaeMbIX Oellcmeull,
npedomspawams ux;

- CaMOCMOAMENbHO NPUHUMAMYb Peuenuss npodaemvl ¢
VUEOM UMEIOWUXCS PECYPCO8, COOCMBEHHBIX 803MOIC-
Hocmell u npeonoymeHutl,

- AHATU3UPOBAMb NOAYUEHHbIE 8 X00e PeuleHus 3a0ayu
pe3VIbmamol, KpUMUYecKu OYeHusamv ux 0ocmogep-
HOCMb, NPOSHOZUPOBAMb USMEHEHUE 8 HOBLIX YCIOBUSX,
- 0a8amv OYeHKY HOBbIM CUMYAYUAM,

- YMemb PayuoHATbHO OP2AHU30BbIBAMb MPYOOEYIo Oesi-
MenbHOCb,

-- yMemb NAAGHUPOSAmsd U bINOIHAMb PAOOMY 8 COOmEem-
cmeuu ¢ npasuiamMu mexHuKu 0e30nacHocmu, npeocmas-
JIAMb pe3ynbmanmvl 0esimenbHoCmu 8 opme 3anucu u gop-
MYIUPOBANTL 8bI800bL HA OCHOBE INMUX PE3YIbIMAMO8
-UCNOIB308ANb CUCTEMHbIE XUMUYecKue 3HaHus Ons npu-
HAMUS peweHuti 6 KOHKDEMHbBIX JICUSHEHHBIX CUNTYAYUSX,
COA3AHHBIX C BEWeCMBAMU U UX NPUMEHEHUEM

- ymems coO00ams npasuia IKOIOSUYECKU Yenecooopas-
HO20 nosedenust 6 Ovimy u mpyoogol O0esmerbHOCMU 8
yensax COXpaHeHust ceoe2o 300p08bsi U OKpyJicaloujell npu-
POOHOU Cpedbl; YUUMbI8amb ONACHOCMb 030€UCmEUs Ha
JlcUBble  OpPeaHU3Mbl  ONPeOeNeHHbIX  6eujecms, NOHUMAS
CMBICT NOKA3amens npeoebHol 0ONnyCmuMol KOHYeHmpa-
yu,

-- ymems 0(OPMILSITH KOHCTPYKTOPCKYIO, TEXHOJIOTHYECKYIO
U MeXHUYEeCKyl0 OOKYMEHmAayuio U OOKYMEHmMAayuio no
KOHMPONIO KA4ecmea c6apKu.




2.CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIBHOMN JUCIUILINHBI «XUMMUST»
2.1.00beM IUCHUILUIMHBI H BHABI y4e0HOH padoThl

Bup yaebH0i1 paboTHI O0BeM B gacax
O06beM 00pa3oBaTENbHON TPOTPAMMBI TUCIHTITHHEL 72
B T.4.
OCHOBHOE COZIepKaHMe 64
BT u:
Teopernueckoe oOydeHne 30
[TpakTHyeckue 3aHATHS 24
JlabopatopHble 3aHATHSA 10
IMpodeccronansHO-0pUEHTHPOBAHHOE COZEPKaHNE (COAEPKAHUETIPUKIIATHOTO 6
MOJTyJIs)
Bt u:
Teopernueckoe oOydeHne 2
[TpakTHyecKue 3aHATHS 4
IIpomexxyTouHas arrecrauus B gpopme 3a4éTa 2




2.2. TeMaTHYeCKHH IVIaH U coiepKaHue TUCHUIIMHBI «XuMHus»

HaumenoBanue pazge- | Copep:kaHue yueOHOro Matepuajia (0CHOBHOe U MpoghecCHOHATbHO-OPUEHTHPOBAHHOE), JIAa00paTOPHBIE U MPAKTHYECKHUeE 3a- O0bém dopmupye-
JIOB U TeM HATUSA, IPUKJIAAHON MOAYJ/Ib (IIPU HAJIMYUH) 4acos MbIe KOMIIe-
TEeHIHHU
1 2 3 4
OcHOBHOe cofiep:KaHue 64
Pa3gen 1. OcHOBBI CTpPOeHHUS BellecTBa 8
Tema 1.1. CTpoenne Copep:xaHue y4edOHOTro MaTepuaJia 4
aToOMOB XMMHYecKUX | Teopernuyeckoe o0yuyeHnue
3J1eMeHTOB H mpupoaa | CoBpeMeHHas MOJIENb CTPOCHUS aToMa. CHMBONMYCCKHH S3bIK XMMUH. XMMUYCCKHH 3EMEHT. DNeKTPOHHAS KOH(bUTypaius aromMa. Knaccupuxarus xu- 2
XMMHYECKOH CBSI3H MHYECKHX JJIEMEHTOB (S-, P-, d-omeMenThI). BaseHTHbIE 3eKTPOHBI. BaieHTHOCTD. DIEKTPOHHAS TPUPOIA XHMHYECKON CBS3H. DNEKTPOOTPHIa- OK 01
TENBHOCTh. BHIbI XUMUUECKO! CBsI3U (KOBAJNCHTHAS, MOHHAS, MCTAINYCCKAs, BOTOPOJHAs) M COCOOBI e¢ 00pa3oBaHUs )
IIpakTHyeckoe 3aHATHE
Penrenue 3aannit Ha NCTIONB30BaHIE XMMIYECKOH CHMBOIMKH M HA3BAHMH COSIMHCHUI IO HOMEHKIIATYpe MEXAYHAPOTHOTO COK03a TeOPETUYECKOH
1 TIPUKIIAHOM XUMHH ¥ TPUBUAIBHBIX HA3BAHUIT IS COCTABJICHUS XMMHYECCKHX (DOPMYIT ABYXaTOMHBIX COCAMHEHHUI (OKCHIOB, CYIb(HIOB,
THAPHUIOB U T.N.) U JPYTHX HEOPTAHUUECKUX COSTUHEHUN OTIENBbHBIX KIACCOB. 2
[IpakTudeckne 3afaHus Ha YCTAHOBICHHE CBS3M MEXIY CTPOCHHEM AaTOMOB XUMHYECKHX JJIEMEHTOB U MEPUOJUYECKUM H3MEHEHHEM
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COEAMHEHHMH B COOTBETCTBUH C HojoxeHueM Ilepronudeckoil cucTeMsl
Tema 1.2. Tlepuognue- | Conep:kanue y4e0HOro MaTepuajia 4
cKuii 3akon W Tabanua | IpakTHyecKoe 3aHSTHE OK 01,
J.M. MenpeneeBa [Tepuonnyeckas cucrema xumuyeckux snementoB J.M. MenneneeBa. ®usnueckuii cmbica Ilepuoanyeckoro 3akona JI. I Menneneesa. 3a- OK 02.
KOHOMEPHOCTH M3MEHECHHS CBOMCTB XMMHYECKHX JJEMEHTOB, 00pa3yeMBIX HMH MPOCTHIX M CIOXKHBIX BEMIECTB B COOTBETCTBHH C IOJOKCHHEM 4
XUMHYECKOro snementa B [leprnoauyeckoii cucreMe. MupoBo33penueckoe 1 HayyHoe 3Hauenne [lepuomuueckoro 3akona [[.M. Menpeneesa. IIpornosst I.U. Men-
neneeBa. OTKPBITHE HOBBIX XMMUYECKHX JIEMEHTOB. PelieHne MpakTHKO-OpUCHTUPOBAHHBIX TEOPETHUCCKHUX 33/IaHAH Ha XapaKTePH3AIUI0 XUMAYe-
CKHX HIEeMEHTOB « MeTamieckne / HeMeTAITHYECKHEe CBOMCTBA, HIEKTPOOTPHUIATEIFHOCTh XUMIUYECKUX IIEMEHTOB B COOTBETCTBHU C HX JJICK-
TPOHHBIM CTPOCHUEM W TIOJIOKEHHUEM B MEPHOAUUYECKON CHCTeME
xuMudeckux 3iemeHToB .M. Menneneea»
Paznen 2. Xumuveckue peakuuu 11
Tema 2.1. Tunbixumu- | Cojep:kaHue yueOHOro MaTepuasa 6
YeCKHX peaKumii Teopernueckoe 06yueHHE 2 OK 01.
Knaccudukarms 1 THIIBI XAMHYECKHX PEAKINH C y4acTHEM HEeOpraHm4ecKux BemecTB. CocTaBlIeHHEe YpaBHEHHI PEaKIni COSTHHEHHS, pa3Ioxke-
HUS, 3aMeTIeHNs, 00MEHa, B T.4. PEAKIN TOPEHHUS, OKUCIEHUS-BOCCTAHOBIICHHUS.
VpaBHeHHUs OKUCIEHUS-BoccTaHOBNeHH. CTenenb okucnenus. OKUCIUTENb U BOCCTAHOBUTEND. COCTAaBIEHNE M YPABHUBAHHUE OKUCIUTEIBHO-
BOCCTaHOBUTEIHHBIX PEAKIINH METOZOM JIEKTPOHHOTO Oananca. OKUCIUTETbHO-BOCCTAHOBUTENBHBIC PEAKIIUH B IPUPOJIE, TPOU3BOICTBEHHBIX TIPO-
1eccax v )KM3HeAeITeIbHOCTH OPraHU3MOB
IIpakTHyeckoe 3aHATHE
KonunuectBenHble oTHOIIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbBI B XUMUU U PacyeThl 110 YPABHEHUSIM XUMUUYECKUX PEAKIHH. 4

Mounb kak CIMHHUIA KOJIMYCCTBA BCIICCTBA. MOJ’IS{pHaﬂ Macca. 3aKOHEI COXpaHCHUA MACChl U SJHECPTUU. 3aKkoH Asoraz[po. MOJ’IprHLIﬁ 00BeM
ra3oB. OTHOCHTEIbHAS ITIOTHOCTH I'a30B. PacueTsl mo YPaBHCHUAM XUMHUYCCKUX peaxunﬁ C UCIIOJIb30BAHUEM MACChI, o0nema (HOpMaJ'ILHLIC ycCJo-
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BI/IH) Ta30B, KOJIMYCCTBA BCIICCTBA

Tema 2.2. Coaep:xanue yueOHOro MaTepuasa 4
DIeKTPOIMTHYECKAS Teopernueckoe oﬁvqe}mve ) OK 01.
THCCOMEAINS H HOHHBI Teopwus 3mexTponuTraeckoit aucconnanui. MoHBI. DNEKTPOIHUTHI, HeAIEKTPOIUTH. Peakmi nonnoro ooMena. CocTaBineHune peakuuii HOHHOTO 2 OK 04.
00MeHa IyTeM COCTABICHHUS MX TOJHBIX U COKPAICHHBIX HOHHBIX ypaBHEHNH. KNCIOTHO-OCHOBHBIE peaknny. 3aJaHns Ha COCTAaBICHHUE
obmen HMOHHBIX PEaKLUH
JlabopaTopHble 3aHsAATHE
JlabopatopHas pabota “TuIbl XMMHYECKUX peaKLuii’.
Hccnenoanne TUMOB (10 COCTaBY M KOMMYECTBY HCXOAHBIX M 00pa3yIOIMXCs BEMECTB) M IPH3HAKOB XUMHUIECKUX peakuui. [Iposesenne peakpii 2
MOHHOTO 00MEHa, OTPEIENICHNE CPEIbl BOAHBIX PACTBOPOB. 3a/IaHMsI HA COCTABICHHE MOHHBIX PEaKIHil
Kontpoabnas paGora 1. Ctpoenne BemecTBa H XHMHYeCKHe PeaKIHH 1
Pa3znen 3. CTpoeHue 1 CBOiiCTBa HEOPraHMYECKHUX BEIIECTB 12
Tema 3.1. Conep:xanue yueOHOro MaTepuasa 4 OK 01.
Knacenduxanus, TeopeTuueckoe ofyuenne OK 02.
HOMEHKJIATYpa H IIpenmer Heoprarmueckoit xumun. Kaccnukamms Heoprarmdeckux semects. [IpocTbie 1 cnoxHble BemecTBa. OCHOBHbIC KIIACCHI CITIOKHBIX BEMIECTB (OK- K 1.3
cTpoeHue CHJIBI, THIPOKCHUIBI, KHCIIOTHI, COMM). B3anMocBs3b HEOpraHMYECKHX BEIIECTB. ArperaTHble COCTOSHHS BelecTa. Kpucrammmaeckue 1 aMop(HbIe BeIecT- 2 K 2' 4’
Heopranmyeckuxpe- | Ba.THIBI KPHCTAIIHYCCKHX PELICTOK (aTOMHAs, MOJCKY/IAPHAS, HOHHAS, METAIAYCCKAs). 3aBHCHMOCTS (U3HUCCKIX CBOVCTB BEIIECTBA OT THIIA KPHi- K 3' 4’
IMECTR CTA/UTHYECKOH PEeIeTKH. 3aBHCHMOCTh XMMHYECKOH aKTHBHOCTH BEIIECTB OT BH/Ia XUMHUUECKOH CBSA3H U THIIA KPUCTALTHYECKON pemeTKy. [IpudmHsl K 4' 1’
MHOT'000pa3usl BEIICCTB o
IpakTHyeckoe 3aHATHE
Homenknarypa HeopraHH4ecKuX BEIECTB: HA3BaHUE BEIECTBA HCXO/A U3 HX XUMUUECKO (hOPMYJIbI HIIMCOCTABIEHNE XUMUUECKOH (POPMYIbI HC-
XOJIsl M3 Ha3BaHuUA BemecTsa 10 MexxayHapoaHoi (MFOITAK) wiu TprBHanbHOH HOMEHKIATypE.
Pemenne mpakTHYecKnX 3aJaHAN M0 KIacCH(QUKalNW, HOMEHKIATYPE W XUMHYECKHM (hOpMyTaM HEOPraHMYECKHX BELIECTB Pa3IMYHBIX KIACCOB
(yrapHblif ra3, yriekuciblil ra3, aMMHaK, raleHas U3BeCTb, HeraleHas U3BeCTb, TThEBAs COJA M JIPYTHX): HAa3bIBAaTh U COCTABIATD (hOPMYJIBI X U- 2
MHYECKHX BEIIECTB, ONPEACIATh MPHHAIIECKHOCTD K KJIaccy.
Ucrounnku xumudeckoi nHpopMaiuu (cpects MaccoBoii nHdpopmauuu, cers UutepHer u apyrue). [lonck nHGOpManuy M0 Ha3BaHUSIM, HACHTH(DU-
KaTopam, CTPYKTYpHBIM (popMyIam
Tema 3.2. ®u3uko-xu- | Coaeprxxanne y4eOHOro MaTepuaia 5 OK 01.
MHYECKHE CBOMCTBA Teopernueckoe o0y4eHue 3 OK 02.
HEOPraHW4ecKuX Be- | Meramisl. OOmue dusndeckne n XuMHYECKHe cBoicTBa MeTa/LIoB. Crioco0b! mosydeHus. 3Ha4eHHe METaJIOB H HEMETAILIOB B IPHPOJIC U JKH3HEEs- 1
LIECTB TEeNbHOCTH YeI0BEKa M 0praHk3MoB. Koppo3ust MeTayuioB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAUIOB OT KOPPO3HH IIK 1.3.
Hewmerannsl. O0mmue pusnyeckne 1 XUMUYECKHE CBOICTBA HeMeTAILIOB. TunuuHble coicTBa HemeTamos |V— VI rpynn. Knaccudukannus n 1 1K 2.4.
HOMEHKJIATypa COeIMHEHNH HeMeTauioB. KpyroBopoTsl GHOreHHBIX 2JIEMEHTOB B IIPUPOJIE 1K 3.4.
XMMHYECKHEe CBOICTBA OCHOBHBIX KIJIACCOB HEOPraHWYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KHCIOT, 1 K 4.1.
coeit u Jip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHHH, BBICIIUX OKCHUIOB M THIPOKCHIOB
IIpakTHyeckoe 3aHATHE
CocraBieHne ypaBHEHHI XUMHUYECKHUX PEAKIHUI C y4acTHEM IIPOCTBIX U CIIOKHBIX HEOPraHMYECKHUX BEIIECTB: METaJUIOB U HEMETAJLIOB; 2

OKCHJIOB METAJIJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPIraHUYECKHX KHCIIOT, OCHOBaHUH 1 aM(OTEPHBIX THIPOKCHIIOB; HE-
OpraHUYECKUX COJICH, XapaKTEpU3yIOIIMX UX CBOMCTBA. PelieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aaHUM HA CBOMCT-
Ba, COCTAB, TOJIydCHUE U O€30MaCHOE MCIIOIb30BaHNE BAKHEHIIINX HEOPTaHNIECKUX BELIECTB B OBITY U MPAKTUUECKOH NEATEIbHOCTH
4eII0BEKa
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Tema 3.3. Hnentudu- Copep:xanue y4eOHOr0 MaTepHaJa 2 OK 01.
Kauusg Heopranu4yeckux | JlagoparopHoe 3aHATHE OK 02.
BCIICCTB JlaGoparopuas pa6ora «UneHTrHUKALNS HEOPraHUYECKUX BEIIECTBY. OK 04.
Penerne sKCepHMEHTANTBHBIX 3a]a4 10 XMMUYECKHM CBOHCTBAM META/IIOB W HEMETAILIOB, [0 PACTIO3HABAHHIO M MONYYCHHS COC/MHE- 2
HUHA METaJUIOB M HEMETANIIOB.
Wnentudukanys HeopraHMIECKUX BELIECTB C MCIOIb30BaHUEM MX (PU3MKO-XUMHYECKUX CBOMCTB, XapaKTEPHbIX Ka4eCTBEHHbIX peakiuid. Ka-
YeCTBEHHBIE PEeaKIMH Ha cylb(at-, KapOOHAT- M XJIOPHI-aHHOHbI, HA KATHOH aMMOHUS
KounrtpoabHas padora 2. CBoiicTBa HeOPraHM4ecKHX BeUIECTB 1
Pa3gen 4. CTpoenne u cBOiiCTBa OPraHUYeCKHX BelIeCTB 25
Tema 4.1. Knaccuduka- | ConepixaHue yueGHOT0 MaTepHasa 4
s, CTpOCHHE U HOMEHK- | Teopernyeckoe odyueHue
JIaTypa OpraHniecKkux [MosBreHrE U pa3BUTHE OPraHUYECKOW XMMHHU Kak HayKu. [IpeiMeT opraHnyeckoi XuMun. MecTo 1 3HaUeHHUEe OPraHWYeCKOH Xu-
BeleCTB MHH B CHCTEME €CTECTBEHHBIX HayK. XMMHYECKOE CTPOCHHE KaK IOpPSIOK COCAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHO-
ctu. OCHOBHBIC TOJIOKEHHS TEOPUH XUMHUYECKOTO CTPOCHMs OpraHMuecKux coeauHeHui A.M. BytnepoBa. YriepoaHslif ckener
OpPTraHUYeCcKOW MOJIEKYJIbl. 3aBHCUMOCTh CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOCHHS MOJICKYJL. 2 OK 01.
Wzomepus u nzomepsl. [Torarue o ¢yHkmoHansHOH rpynne. Paankan. IIpuHInmsl kiaccupuKauy OpraHUYECKUX COCTHMHCHHH. K 1.3.
MexnyHapo/Hasi HOMEHKJIATypa M MPHHIMIIBI HOMEHKJIATYphl OpraHM4YecKkuXx coeiuHeHui. IloHsTHEe 00 a30TcozepiKamux co- IIK 2.4.
€IMHEHUsX, OMOJIOTMYECKH aKTHBHBIX BellecTBax (yrieBojax, )Kupax, Oeikax W Jp.), BLICOKOMOJIEKYJSIPHBIX COSAMHEHUSX (MO- TIK 3.4.
HOMeEp, TIOJIUMEP, CTPYKTYPHOE 3BEHO) K 4.1.
IIpakTHyeckoe 3aHATHE
HowmeHknarypa OpraHu4ecKux COCJUHEHHH OTZEJBHBIX KJIacCOB (HACBILEHHbIE, HEHACHIILICHHbIE M apOMaTHYeCKHe
YIJIEBOJIOPO/IBL, CITUPTHI, (DEHOIIBI, aJTbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.). CocTaBieHNE MOJHBIX M COKPALICHHBIX CTPYK-
TYPHBIX (POPMYJI OpPraHUUECKHX BEIIECTB OT/AENBHBIX KJIACCOB, CHONb3Ys MX HAa3BaHMS 110 CHCTEMATHYECKOH M TPUBHANBHOM HO- 2
MEHKJIaType (3THJIEH, alleTHIeH, INIeprH, GpeHoml, (opMalbaeTH)l, YKCYCHash KHCJIOTa, MIMIWH). Pacders! mpocreiimieit ¢op-
MyJIBl OpPraHUYeCcKOW MOJIEKYJIbI, HCXOJIS M3 JJIEMEHTHOro cocTana (B %)
Tema 4.2.CBoiicTBa Conep:xanue yueOHOro MaTepuasa 14
OpraHn4eckux coein- | Teopernueckoe o0ydenne 6
HEHUH —  (pM3MKO-XMMHYECKHE CBOMCTBA OPraHMYECKHX COEMHEHHI OT/IENBHBIX KIACCOB (OCOOEHHOCTH KJIACCH(HMKALMK H HOMEHKJIATYPhI BHYT-
pH KJ1acca; TOMOJIOTHYECKHH psij 1 o01as ¢popmyiia; nzoMepus; Gu3N4eckue CBOWCTBA; XUMHUYECKHE CBONCTBA; CIIOCOOBI MOTyYSHHS):
- MIpeJeNIbHbIC YTIeBOIOPOABI (AJIKaHbI M LUKJIOAJIKaHbl). [ OpeHHe MeTaHa KaK OJMH W3 OCHOBHBIX UCTOYHUKOB TEIIA B MPO- 2 0K 01.
MBIIIIEHHOCTH U ObITY. CBOMCTBA IPUPOHBIX YIIIEBOIOPOIOB, HAXOXKIEHHE B IPUPOJIC U IPUMEHEHHE AIKAHOB,; 0K 02.
— HempeaesbHbIe (AJIKeHBI, aJKUHBI U JIKAJNCHbI) ¥ apOMaTHYECKUE YIIIeBOAOPObl. ['opeHne aneTuieHa Kak HCTOYHHK BBICOKO- OK 04.
TEMIIEpaTypHOI'0 IUIAMEHH JIJIsl CBAPKHU U PE3KH METaJIOB K 1.3.
— KHCJIOPOJICO/epIKAILINE COEAMHEHUS (CIUPTHI U (eHONBI, KApOOHOBBIE KUCIOTHI M A(UPBI, ATBAETHBI M KETOHBI, XUPbI, yrieBoasl). [IpakTuye- K 2.4.
CKOE IPUMEHEHHE ITHIICHTIIMKOIS, uiepuHa, ¢penomna. [Ipumenenue Gopmanbaerna, anetanbaernaa, yKCyCHOH KHCIOTEL. Mblila Kak cosu 2 K 3.4.
BBICIIMX KapOOHOBHIX KHCJIOT. MoIolye CBOMCTBA MbLIA. MK 4.1.
— a3oTcojepKalIue COeXMHeHNs (aMMHBI M aMHHOKHCIOTHI, Oeiku). BelcokoMonekynspHble COeIMHEHHs (CHHTETHYECKHEe M OMONOrMYEcKH-
aKTHBHbIE). MOHOMED, TOJMMep, CTPYKTYpHOE 3BeHO. [lonumepu3alus STUiIeHa Kak OCHOBHOE HAIPABICHHE €r0 HUCIIOJIb30BaHMSI. 2
[eHetnyeckas CBsI3b MEXJY KIaccaMH OPraHMYEeCKHX COEMHEHHH
TpakTHyecKoe 3aHATHE 6
CBoiicTBa OpraHM4eCKUX COCAMHEHHIT OTAEIBHBIX KJIACCOB (TPUBHAIbHAS U MEX/yHAPOLHAS HOMEHKIATYPa, XUMUYECKHE CBOMCTBA, CIOCOOBI MONY- 4

‘{CHI/U[)I NpEeACIbHBIC (aJ'IKaH])I u HI/IKJ'IOH.J'IKaH])I), HETIPCIACIbHBIC (aJ'IKeHI)I, AJIKMHBI U a.HKaIII/ICHLI) 1 apOMATUYCCKUC YIIJICBOAOPObl, CIUPTHI U (1)€HO-

21




JIbI, KapOOHOBBIC KUCIOTEI U 3UPBI, ANbJETH/Ibl X KETOHBI, AMUHB! X aMHHOKHCIIOTHI, BEICOKOMOJEKYIPHBIE COEIMHEHNS. 3aJaHNs Ha COCTABIICHHE
YpaBHEHHI XUMHYIECKUX PEaKIMH C yIacTHEM OPraHMYECKUX BENIECTB HA OCHOBAHHU X COCTaBa M CTPOCHHUS

CocTaBieHHE CXeM peaKum"I (B TOM YHUCJIC MO NPEIOKCHHBIM LETTOYKaM npeBpameHHﬁ), XapaKTCPpU3yIOIMUX XUMUYCCKUC CBOMCTBa OpPraHnvYCCKUX
COCIMHEHUH OTAENbHBIX KJ1aCCoB, CIIOCOOBI X MOJIy4CHUA U Ha3BAHUC OPraHUYCCKUX COCIMHEHUH 1O TpHBHaJ’ILHOﬁ Wi Memayﬂapomioﬁ CHUCTC-

MaTH4ecKOll HOMEHKIIaType. 2
Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKHUX 3a1aHUIl HA CBONHCTBA OPraHMYECKUX COCAMHEHHUI OTAENIbHBIX KJIACCOB
JlaGopaTopHble 3aHATHE 2
JlabopatopHast padota “IIpeBpalieHnss OpraHUuECKUX BEIIECTB IIPH HaArpeBaHUH'" .
ITonmyuenue 3THiIeHa U U3y4EHHUE €ro cBOMCTB. MoienupoBaHie MOJEKYI U XUMHUYECKUX NpeBpalleHuil HallpuMepe 3TaHa, STUIICHA, 2
aleTUICHA U Jp.
Tema 4.3. Unentudu- | Coaep:xanue y4eGHOro MaTepuaiia 6
Kalusg  OpPraHMYecKHuX | Teopernueckoe o0y4ueHHe 4
BCLICCTB, UX 3Ha'ICHUE Buoopranmueckue coenuaeHus. [IpumeHeHne n OHomorudeckas poib yrieBonoB. OKHCICHNE YTIIEBOJOB- HCTOUYHHUK SHEPTHH JKH-
U NpUMeHeHne B ObI- | ppix oprarmzMoB. O6TACTH IPHUMEHEHHS AMHHOKHCIOT. IIpeBpanienns GelKoB MUIM B OpraHu3Me. buonmorndeckne GyHKIHH — OEIKOB. 2
TOBOH M HPOM3BOACT- | Brosornyeckue GyHKUUH KUPOB. Poirb OpraHMyeckoil XMMAN B PELeHNH NPO0IeM MHUIIEBO 0e30MacHOCTH OK 01.
BEHHOM JEATEILHOCTH | Pojip, opraHnyeckoil XUMUM B PEIICHHH POOIEM SHEPreTHIECKON 0e30MacHOCTH, B PA3BUTHH MEUIMHBI, CO3/IAaHIH HOBBIX MATEPHATIOB, HOBBIX 0K 02.
lenoseKa MCTOYHUKOB SHEPTHH (anbTEepHATHUBHBIC HCTOYHUKHU HEPruH). ONMacHOCTh BO3ACHCTBHS Ha )KMBBIC OPTaHM3MbI OPIaHNYECKHX BEIIECTB OT- 2 OK 04.
JENBHBIX KIAacCOB (YTJIEBOAOPOIBI, CIIUPTHI, (PEHOIBI, XJTOPOPTAHNIECKHIE IPOM3BOIHBIE, AIBAETHIBI H /IP.), CMBICH TIOKa3aTeNs MpeAeIbHO MK 1.3.
JIOITyCTUMOM KOHIEHTPALUU MK 2 4.
JlaGopaTopHuble 3aHsiTHE 2 K 3.4.
JlaboparopHas pabota: “VneHTH(HKAINSA OPraHUYECKUX COCAMHEHHH OTHENBHBIX KIaccoB”. K 4.1.
Wnentndukaiys opraHyecKuX COeIMHEHHH OTIEIbHBIX KIIacCoB (Ha MPUMEpE aJlbJern/ioB, KpaxmMaja,yKCyCHON KHCJIOThI, OEJIKOB M T.II.) C
HCIIOJIb30BAHUEM UX (PU3MKO-XHMHYECKHX CBOMCTB M XapaKTePHBIXKaueCTBEHHBIX peakiuii. [lenarypauus Oeinka npu HarpeBanuu. L{BeTHbIe 2
peaximu 6enkoB. BO3HHKHOBEHNE aHATMTHYIECKOTO CHTHAIA C TOYKH 3pEHHS XUMHUYECKUX TTPOIECCOB NPH MIPOTEKAHNH KaueCTBEHHOH PEakIiy,
M03BOJISIFOILEH MICHTU(PHUIMPOBATH NPEUIOKEHHbIE OpPraHMYEeCKUe BElleCTBa
Kontpoabnast padora 3. CTpyKkTypa M CBOIiCTBa OpraHu4YecKHX BellecTB
Paspnen 5. Kuneruyeckue ¥ TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHMYECKHMX peakuuii
Tema 5.1.CxopocTh Conep:xanue yue0OHOro MaTepuaja
XHUMHHCCKHX PEAKIMM. 1o oryueckoe 00yuenne OK 01
Xumuteckoe paBHOBe- CKOpOCTh peakiyy, ee 3aBUCHMMOCTb OT PasiMYHbIX (paKTOPOB: MPUPOBI PEArHPYIOLINX BEIIECTB, KOHIEHTPAIMH PEarupyloUnX BEIIECTB, OK 02'
cue. TEMIIEPATyphl U TUIOIaH PEAKIMOHHOM N0OBEepXHOCTH. TemioBbie 3(eKThl XUMUUECKHX peakiui. JK30- ¥ 3HIOTEPMUUYECKUE, PEaKIIHN. 2 K 1. 3 )
Ob6patuMocTs peaximid. XuMHYecKoe paBHOBECHE H €T0 CMEIIEHHE T10/] AeHCTBHEM Pa3IMYHBIX (PaKTOPOB (KOHIEHTPALHS PEareHTOB WM MPOAYK- MK 2.4.
TOB pEaKIHH, TaBICHNE, TEMIIEPaTypa) IS CO3AAHMS ONTHMAIBHBIX YCIOBHH MPOTEKaHUsI XUMHUIecKuX nporeccoB. [Tpunmun Jle Illatense MK 3.4.
IIpakTHyecKkoe 3aHATHE MK 4.1.
Penrenne mpakTHKO-OpPHEHTHPOBAHHBIX 3aaHUI Ha aHAMHU3 (AKTOPOB, BIMAIOIINX HAa M3MEHEHHE CKOPOCTH XMMHYECKOM peakiuH, B T.4. C HO3H-
IMH 5KOJOTUYECKH 11e7IeCO000Pa3HOT0 MOBE/ICHUS B OBITY M TPY/AOBOI JEATENBHOCTH B LIENSIX COXPAHEHHS CBOETO 3J0POBbS M OKpYIXKaromen
HPHUPOTHON CPEJIBL. 2
Pemtenne npakTHKo - OpUEHTUPOBAHHBIX 33/aHUN Ha mpuMeHeHue npuHuuna Jle-lllatense 11d HaX0XKIEHUS HANPABICHUS CMEIIECHHUS PaBHOBECHUS
XUMUYECKOH Peakluy 1 aHaIu3 (aKkTOpOB, BIHAIONINX HA CMENICHHE XUMHUUECKOTO PABHOBECHS
Pa3gen 6. PacTBopbl 4
Tema 6.1. ITonsTHe 0 \ Conep:xaHue yuedOHOr0 MaTepuaja 2 OK 01.
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pacTBopax TeopeTrnueckoe 00yueHUe OK 02.
PactBopenne kak Qusnko-xumudeckuil npouecc. PactBopsl. CriocoObl IpUroToOBIeHHsT pacTBOpoB. PacTBopumocts. MaccoBas OK 07.
JIOJIS PacTBOPEHHOTO BemecTBa. CMBICT ITOKA3aTels IPEIENIbHO JOIMYCTUMON KOHIICHTPAIMK U €r0 HCIOIb30BaHUE B OIICHKE HKO- IK 1.3.
JIOTHYECKOH 0E30IMacHOCTH. 2 K 2.4.
IIpaBuna 5KOJOTHYECKH LEIECO00Pa3HOTO MOBEACHUS B OBITY M TPYJOBOH AEATEIBHOCTH B IEIAX COXPAHEHHUS CBOETO 370PO- K 3.4.
BbsSl M OKPYXKaIOIel IpUpogHON cpeibl; OMacHOCTh BO3JEHCTBYS Ha )KUBBIE OPTaHU3MBbI ONPEIEIICHHBIX BEIECTB. K 4.1.
Pemenue npakTHKO-OPHEHTHPOBAHHBIX PACUYETHBIX 33JJaHUH Ha PACTBOPHI, HCIIOJIb3yEeMbIe B OBITOBOI M MPOU3BOICTBEHHOM
JIeATEeIbHOCTH YeIOBeKa

Tema 6.2. Uccnenoa- | Cojep:kaHue yueGHOro MaTepuaJa 2 OK 01.

HHeE CBOICTB pacTBOPOB | JlaGopaTopHble 3aHATHE OK 02.
JlabopatopHras pabota «[IpUTOTOBICHHE PACTBOPOBY. OK 04.
IIpuroroBneHne pacTBOPOB 3aJaHHON (MaccOBOM,%) KOHLIEHTpALUU (C NPaKTHKO-OPUEHTHPOBAHHBIMU BOIIPOCAMHU) U OIpEeNICHUE cpe- MK 1.3.
JIbl BOJHBIX PacTBOPOB. 2 TIK 2.4.
Peuienne 3a1a4 Ha NPUTrOTOBJIEHUE PACTBOPOB [IK 3.4.

IIK 4.1.

IIpodeccuoHaIBHO-OPMEHTHPOBAHHOE COJlepPKaHNe(codepKAHNe PUKIATHOT0 MOAYJIA)

Pa3gen 7. Xumus B ObITY ¥ IPOU3BOICTBEHHOMH NeATEIbHOCTH YeI0BeKa 6

Tema 7.1. Xumus B 0b1- | CoepskaHue yueOHOro MaTepuaJia

Ty M IPOM3BOJCTBEH- TeopeTrnueckoe 00yueHHE OK 01.

HOI1 IeATeJILHOCTH 4e- | HoBeiimme TOCTHXEHUS XUMIYECKOH HAYKA M XUMHIECKOH TeXHONOTHH. Pob XMMuH B 0OecTiedeHHs SKONOTHIESCKO, SHEPTeTHYECKOH 1 TH- 2 OK 02.

JIOBEKAa 1eBOii 6€30MacHOCTH, pa3BUTHH MeMIMHBL. [IpaBriia MOMCKa 1 aHaIH3a XUMIIECKOH HH(OPMAIIH U3 Pa3IMYHbIX HCTOYHNKOB (Hay4yHas 1 yueOHo- OK 04
Hay4Has JIUTepaTypa, cpecTBa MaccoBoil nHpopmanum, cetb MuTEpHET) OK 07.
IIpakTHyeckoe 3aHATHE MK 1.3.
INonck m aHanu3 KeHCoB 0 NPUMEHEHNN XUMHYECKNX BEIIECTB M TEXHOJIOTHH C y4eToM Oyaymiei npogecCHoHaIbHON JIeSITebHOCTH IK 2.4.
10 TEMaM: BXXHEHIIINE CTPOUTENIBHBIE MAaTepHAaIbl, KOHCTPYKIIMOHHBIE MAaTEpPHAIbI, KPACKH, CTEKJIO, KepaMUKa, MAaTEPHAIIbI IS 3JIeK- 1K 3.4.
TPOHHKH, HAHOMAaTepHasbl, TEKCTHIbHBIC BOJIOKHA, NCTOYHUKH SHEPTUH, OPTaHWYECKNEe M MUHEpaJbHbIe YAOOpEHUs, JeKapCTBEH- 4 1K 4.1.
HBIE BEIIECTBA, OBITOBAS] XUMHMSI.
3ammra: [IpesncraBienue pe3yabTaToB pelieHHs] KeiicoB B (opMe MHUHHU-IOKIANA C Ipe3eHTaluel

IIpomesxxyTounas arrecTauus (3a4er) 2

Bcero 72
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3. YCJIOBHUS PEAJIM3ALIMU ITPOT'PAMMBI U CHUIIIMHBI
3.1. TpeboBanusi K MHHUMAJILHOMY MATepHAIbLHO-TeXHHYECKOMY 00ecredeHnI0
Peanu3zanus nporpaMMbl AUCHUIUIHHEL TpeOyeT HaMU4Ius yaeOHOro kabuHeTa «XuMus»

ObopynoBanue yueOHOro KabuHera:

- IOCa0YHBIE MeCTa [0 KOJIMYECTBY 00yJarOIuXcs;

- pabodee MeCTO MperojaBaTess;

- KOMIUIEKT y4eOHO-HArIAHBIX ocoOuid «O0Imas 1 HeopraHuieckas XuMusD», « OpraHudeckasi XuMUs»;
- KOJUIEKIIMH BEIIECTB UL Ta0OPaTOPHBIX U MPAaKTUIECKHX PaboT;

- HaOOPBI MAPOCTEPIKHEBBIX MOJIeeil MONIEKy,

- KOJUIEKIIMU IPOCTBIX U CIOXKHBIX BEILECTB U KOJIEKIIMH IOIHMEPOB;

- MIApOCTEPKHEBBIE MOJEIN MOJIEKY U KPUCTAJUIMIECKUX PEIIETOK;

- KOMIIIEKTHI XUMUYECKOH HOCYIbI;

- IpuOOPHI VISl IEMOHCTpALUii;

- ydeOHbIe QUIBMBI ¢ IeMOHCTpaIell 1abopaTOPHBIX M NPAKTHIECKHUX Pa0OT 110 HEOPTaHNIECKOH U OPraHMIeCKOH XHMHHY;
- KOJUIEKIIHS TOPHBIX IIOPOJ ¥ MUHEPAJIOB,

- BBITSDKHO# 1Kad;

- CpeaCTBa IEPBHYHOTO ITOXKAPOTYIICHHS;

- MEUIMHCKAs alTeduKa.

TexHUYECKHE CPESICTBA OOYUCHHUS:

- HOyTOYK C JINIICH3HOHHBIM [IPOTPaMMHBIM 00ECIICYCHHEM U MYJIbTUMEAUATIPOCKTOP;

- tabnuia snekrponHas «Ilepuoguueckas cucrema xumuueckux snemeHtos [I.1. Menneneesay;
- TabnuIa 3NMeKTpoHHAast «PacTBOPUMOCTB COJIeH, KHCIIOT U OCHOBAHHIA B BOJIE;

3.2. UndopmanuoHHoe odecnevyeHue peaiu3aluy NporpaMmbl
IlepeyeHb pexoMeHIyeMbIX y4eOHbIX H3JaHMil, HHTepHEeT-pecypcoB, JONOJIHUTE/IbHOM JTHTEPATYyPbI

OCHOBHBIE HCTOYHHKH:
1.I'abpuensn O.C., Octpoymo WN.I'., Cnankos C.A.. Xumus. 10 knacc. ba3ossiit yposenb. YueOnuk. AO "Mznarenscro [Ipocsemenue” 2023r.,

978-5-09-107640-0, Dnekrponnas popma ydeOHHUKA. (PG)KI/IM noctymna: 95C)
2. Tabpuemsin O.C., OctpoymoB W.I'., CragkoB C.A.. Xumus. 11 xmacc. ba3oeiii ypoBenb.VueOuuk. AO "UsmarensctBo IIpocBerenwue"

2023r., 978-5-09-107641-7, DnekrporHas Gopma yueOHHKA. (PG)KI/IM noctymna: 95C)
3. Pymsurtuc I'.E., ®enapaman O.I'. Xumust. ba3oblii ypoBerb. Dnekrponnas dgopma yueonuka mist CI1O, AO "Uznatenscto "[IpocBeriene"

2024r., 978-5-09-115758-1, (Pe)KMM nocryna: 9bC)

JIOTIOHUTEIbHBIC HCTOYHUKH:

1.I'abpuensa O.C., Octpoymos W.I'. Xumus jutst mpodeccuii U crienuanbHOCTEH eCTECTBEHHOHAYYHOTO MPO(UIIS: ydeb. [l CTy/. yIpexIeHNH
cpen. mpod. obpasoBanus — 4-e u31., crep. - M.: M3narensckuii neHTp «Akamemusn», 2018.- 400c.

2. Epoxun FO.M., KoBanésa .b. Xumust 1uist mpodeccuii i CrelHaIbHOCTeH TeXHHYECKOTO H €CTECTBEHHOHAYYIHOTO MPpOoGMIIs: yuel. s CTyI.
yapeskIeHnit cpent. mpod. obpazoBaHus — 5-¢ 3., crep. - M.: M3narensckuii neHTp «Akagemus», 2018.- 496c¢.

3.3axaposa T.H., ['ononésa H.A.. Opranudeckass XuMust: yaeb. LIS CTYI. YUPEKICHHN cpell. mpod. obpasoBaHus — 2-¢ U3L., ctep. - M.: U3na-
TENILCKUN LEeHTp «Akanemusi», 2018.- 400c.

4.I'abpuemnsa O.C., Octpoymon WN.I'. Xumust [utst npoeccrii ¥ CienuanbHOCTeH TEXHHIECKOro MPoGIIsL: yuel. JUIs CTy. YIpeKIeHUH Cpes.
mpod. o6pazoBanusi — 7-€ u3., crep. - M.: 3natensckuii ueHtp «Axagemmsi», 2018.- 272¢.

5.T'abpuemsia O.C. Xumust st npodeccuit i cienuanbHocTel ecTecTBeHHOHAYYHOTO mpodmist. M.: U3natensckuit eHTp «Akamemus, 2012.
6.I'abpuernsta O.C. Xumus. 10 kimace. YriryOneHHBIH ypoBeHb: yaeOHOe TOCOOHe /2-€ H3.,CTePEOTHII.

M.: Ipoda,2014.- 366c¢.

7. 0.C. Xumus. 11knacc. [IpopunbHbli ypoBeHb: yueOHOe mocodue Juist 0011eo0pa3oBaTeNbHbIX YUpexIeHuit /15-e u3/.,cTepeoTHIL.

M.: JIpoda,2013.- 398¢

8.I'abpuemsia O.C., OctpoymoB WU.I'. Xumust 1uist mpodeccuii U CienHanbHOCTEH COHAIBHO-DKOHOMHYECKOTO H TyMaHHUTapHOTO mpoduneii. M.:
Wznarenbckuit neHTp «Akagemusi», 2012.

9.I'abpuersta O.C., Octpoymos U.I". Xumust 1y npodeccuii crieruaibHOCTeH TeXHHIeckoro npodumrst. M.: M3naTensckuil HeHTp « AKaeMus,
2012.

10.T'a6puensn O.C. , Octpoymo WN.I'., Xumus (6a3oBblii ypoBens) 10 kinace «OJIMA-y4ueOHuK», 2010

11.I'abpuensa O.C., Octpoymo WU.I'., Xumus (6a30BbIi ypoBeHs) ,11 xitacec «OJIMA-y4ueOHuK», 2010.

12.Pym3utuc I'.E., ®enpaman O.I., Xumus 10 knacc 6a30Bblit ypoBeHns, M., [Ipocsemenue, 2008

13.Pym3utuc I'.E., ®enpaman O.I., Xumust 11 knacc 6a30Bblit ypoBens, M., [Ipocsemenue, 2008

3.3. JloctynHocTh i yyacTHHKOB ¢ OB3
Jomyctnmast Hozoorndueckasi (-ue) rpymma (-bl):
- HapyIIeHHUE CITyXa;
- C1abOoCIIBIIIAIINE;
- HapyLIEHHE PeuH;
- SIHTIETICHUS;
- caxapHblii auader;
- 3[1P B yacTH mearoruyecKoi 3amyImeHHOCTH



COO (npeamerHsie pe3ynbTathl o aucuuiuiinae) 1 GT'OC CIIO.

4. KoHTpOJIb H OLIEHKA Pe3yJIbTATOB 0CBOCHHUSI 00111e00pa30BaTe/ILHOM AMCUUIIIMHBI

KoHTpo/Ib W OLleHKa PacKpHIBAIOTCS uYepe3 NUCLUIUIMHAPHBIC PE3yJIbTaThl, YCBOCHHBIC 3HAHHS U MPHOOPETCHHBIC CTYACHTAMH YMEHUS,
HanpapJeHHbIC Ha ()OPMHUPOBAHUE OOIIUX U MPOPECCHOHANBHBIX KOMITETCHIIMH.

KoHTposb U OLieHKa pe3yibTaToB 00YYCHHsI OCYLIECTBIISIETCS MPEHoJaBaTeleM B MPOLECCce MPOBEACHUS MPAKTUYECKUX 3aHATHIl U Jabopa-
TOPHBIX Pa0OT, TECTUPOBAHMS, a TAK)KE BBINOIHECHHUS OOYyYarOLUIMMUCS MHAMBUIYAIbHBIX 3a[aHUii, IPOCKTOB, HCCIIEJOBaHuil. Pe3ynbraTel 00y-
YEHUS ONPEACIISAIOT, YTO 00yYarOLIMeCs JOJDKHBI 3HATh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPLUICHUH U3YYCHUS TUCLIUILIHHBIL.

s popmMupoBaHHs, KOHTPOJIS U OLICHKH PE3yJIbTAaTOB OCBOCHHMS YU4eOHOM MUCHHMIUIMHBI UCTIOIB3YETCS CHCTEMA OLICHOYHBIX MEPOIPUSTHH,
MPEJCTABISIONIAst COOOW KOMIUIEKC y4EOHBIX MEPOIIPUSTHIA, COTJIACOBAHHBIX C pe3y/ibTaTaMu 00yueHUs U ChOpMYIUpPOBaHHbIX ¢ ydyetom OI'OC

Ne

OK/MK

Monayas/Paznen/Tema

Pe3yabTaT 00yueHus

Tunbl 0EHOYHBIX MEPONPUATHIT

OcHOBHOE coep:kaHue

Paznes 1. OCHOBBI CTPOEHHSI Be-
IecTBa

@D opMyaIupoBaTh Ha30BbIE MOHATHS U
3aKOHbI XUMHUH

11

OK 01

CTpOeHI/IC aTOMOB XMMHUYECKUX
DJIEMEHTOB U IpUpoaa XUMUYECKOU
CBA3U

CocTaBisATh XUMHYECKHE (HOPMYIIBI
COEIMHEHHI B COOTBETCTBHU CO CTEIE-
HBIO OKHCJIEHHSI XUMUYECKHX JJIEMEH-
TOB, UCXOJISl U3 BAJICHTHOCTH U DJIEK-
TPOOTPULIATENBHOCTH

1. Tect «CTpoeHHEe aTOMOB XMMHUUYECKUX 3JIEMEHTOB
U IIPHPOJIa XUMUUIECKOI! CBSI3M».

2. 3aja4u Ha COCTABIICHUE XMMHUIECKHUX (OPMYIT
JIByXaTOMHBIX COEIMHEHUH (OKCUIO0B, CYIb(UIOB,
THAPHIOB U T.IL.).

3. 3agaHus Ha MCIOJIb30BaHUE XUMUYECKOH CHMBO-
JIMKU U Ha3BaHUIl COeIMHEHUH 10 HOMEHKIAType
MEXIYHapOIHOTO COI03a TEOPETHIECKON H IIpH-
KJIaHOI XUMHH U TPUBHAIBHBIX Ha3BaHUI [T
COCTABJICHUS] XUMHYECKHX (POPMYJI ABYXaTOMHBIX
coeTMHEeHHH (OKCHIOB, CYIIb(UIOB, THAPUIOB U
T.II.) ¥ APYyT'UX HEOPTaHUUECKUX COCIUHEHHUIT OT-
JIENBHBIX KJIACCOB

1.2

OK 01
OK 02

Ieproanueckuii 3akoH 1 Tabnuua
JI.W. MenneneeBa

XapakTepu3oBaTh XUMUUECKHE IIEMEH-
THI B COOTBETCTBHH C MX ITOJIOKEHUEM B
MEPUOINYECKOI CHCTEME XUMHUYECKUX
snementoB JI.. MenneseeBa

1. Tect «MeTajnyeckue / HEMETAJUIMYECKHE CBOM-
CTBa, 3JIEKTPOOTPHULIATEIILHOCT U CPOJICTBO K 3JICK-
TPOHY XUMHYECKUX HJIEMEHTOB B COOTBETCTBHE C X
JJIEKTPOHHBIM CTPOCHHEM U TIOJIOKEHUEM B IIEPHO-
JIMYECKOH cHCcTeMe XUMUYECKUX demMeHToB J1. 1.
Menpneneesay.

2. [lpakTHueckue 3aJaHusl Ha YCTaHOBJICHUE CBS3U
MEXIy CTPOCHHEM aTOMOB XHMHYECKHX 3JIEMEHTOB
1 NIEPHONIECKAM H3MEHEHHEM CBOHCTB XUMHUYe-
CKHX DJIEMEHTOB U UX COCJAMHEHHH B COOTBETCTBUHU
¢ nonoxenueM [leproanyeckoii cucreme.

3. IIpaKTHKO-OpHEHTHPOBAHHEIE TEOPETHICCKHE
3aJJaHUs] HA XapaKTePU3aLMI0 XUMUYECKHX AJIEMEH-
TOB: «MeTaJuTnuecKre / HEeMETaUTNIEeCKUE CBOMCT-
Ba, DJIEKTPOOTPHIATEIEHOCTE H CPOJICTBO K DJIEK-
TPOHY XUMHYECKUX HJIEMEHTOB B COOTBETCTBHE C X
JJIEKTPOHHBIM CTPOCHHEM H ITOJIOKEHHEM B IIEPHO-
JINYECKOH CHCTEME XUMHYECKUX 3JIEMEHTOB

JI.1. MenneneeBa»

Pazaes 2. XumMuuyecKkne peakuuu

XapakTepu30BaTh THIBI XHMHYECKHX
peakumii

KonTpoannas padora
((CTPOeHl/le BelIeCTBA U XUMHYECKHE PEaKIIHH»

21

OK 01
OK 04

THITBI XUMUYECKUX PEAKIHH

CoCTaBIIATh PEaKIUH COSIMHEHYIS,
pasiioxeHus, 0OMeHa, 3aMelIeHHs,
OKHUCIIUTETHHO-BOCCTAHOBUTEIILHBIE
peakimu

1. 3agaun Ha cocTaBiIeHHE YpaBHEHHH peaKLnii:

— COeMHEHHs, 3aMEIeHHs, PAa3I0KeHHUs], 00MeHa;
— OKHCITMTEHHO-

BOCCTaHOBHUTEJBHBIX PEAKIHI C HCIIONB30BAHUEM
MeTozia dIIEKTPOHHOT0 OanaHca.

2. 3aja4un Ha pacyeT Macchl BENIECTBA MITH 00bEMa
ra30B I10 H3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
I 005EMY OJJHOTO U3 YJACTBYIONIHX B PEaKIUH
BEIIECTB; pacuéThl

Macchl (00bEMa, KOJTMYeCcTBa BEIIECTBA) MPOIYKTOB
peaKIuH, eCIIH OfHO U3 BEIIECTB HMEET IPUMECH

2.2

DIEKTPOIUTHIECKAS TUCCOLHAIINS U
HMOHHBIH 00MEH

CocTaBATh YpaBHCHUA XUMHUYECCKUX
pe€aKnuu HOHHOT'O oOMeHa ¢ ydJactuem
HEOPraHUYCCKUX BEIICCTB

1. 3agaHus Ha cOCTaBICHUE MOJICKYJISIPHBIX U HOH-
HBIX PEaKIHii C y9acTHEM KHCIIOT, OCHOBAaHUH U
coJeif, yCTaHOBJICHHE M3MEHEHHS KHCITOTHOCTH
cpensl

2. JlaboparopHas paboTa "THITBI XUMHYECKHX pe-
aKiui"

Pazgen 3. CTpoeHue u cBoiicTBa
HEOPraHMYecKUX BellecTB

HccienoBaTh CTPOEHHE M CBOHCTBA
HEOPraHHYeCKHX BElIeCTB

KonTtpoabHas padora
«CBolicTBa HEOPTAHHYECKHX BellleCTB)




Ne OK/IIK Mogayas/Paznen/Tema PesyabTaT 00y4eHus Tunbl 0LIEeHOYHBIX MePONPUATHIT
3.1 OK 01 Krnaccuduxarmst, HOMEHKIATypa U Knaccudunuposars HeopraHH4ecKue 1. Tect «HomeHknaTypa 1 Ha3BaHUE HEOPraHUYe-

IIK 1.3. CTpPOCHHE HEOPTaHMIECKHX BEIIECTB |BEIIECTBA B COOTBETCTBUH C HX CTPO€- | CKUX BEIIECTB HCXOAS U3 HX XUMHUYECKOH (hOpMyIIbI

[IK 2.4. HUEM WM COCTaBJICHUE XUMHYECKOIT (pOPMyJIbI HCXOS U3

IIK 3.4. Ha3BaHUS BELIECTBA 110 MEXIyHAPOAHON WIIN TPHU-

K 4.1. BUAJIbHOM HOMEHKJIATYpE».

[IK 4.2. 2. 3ajauu Ha pacyeT MacCOBOM J10JIM (Macchl) XH-

IIK 4.5. MHYECKOTO JIeMEHTA (COSJUHEHHsT) B MOJICKYIIe
(cmecn).

3. IlpakTuyecKue 3aAaHusl IO KIacCHDUKALMH,
HOMEHKJIAType H XUMUYECKUM (GopMyriaM Heopra-
HHYECKHX BEIECTB PA3IIMYHBIX KJIACCOB.
4. IIpakTH4ecKue 3a/laHUs Ha ONPEAEIICHUE XUMHU-
4YEeCKOIl aKTUBHOCTH BELIECTB B 3aBUCHMOCTH BUJIA
XUMHYECKOH CBSI3H ¥ THIIA KPHCTAILIMIECKOH pe-
HIETKU

3.2 OK 01 DU3HKO-XUMUYECKHE CBOICTBA He- | YcTaHaBIMBaTh 3aBUCUMOCTh (hu3uko- | 1. Tect «OcOOEHHOCTH XUMUYECKUX CBOMCTB OKCH-

OK 02 OPraHHYECKHX BEIIECTB XHMHYECKHX CBOHCTB HEOPTAaHHYECKUX |I0B, KHCIIOT, OCHOBAHHHN, aM(OTEPHBIX THAPOKCH-

TIK 1.3. BEILIECTB OT CTPOCHUS aTOMOB U MOJIe- | TOB U coueit».

K 2.4. KYJI, @ TAK)KE TUIA KPUCTAJUIMYECKOH 2. 3ajaHKs HA COCTABJICHUE YPAaBHEHUH XUMUYe-

TIK 3.4. peleTku CKUX PEAKLUH C yyacTHEM MPOCTBIX U CIOXKHBIX

TIK 4.1 HEOPraHMYECKUX BELIECTB: OKCUJIOB METAJLIOB,

K 4.2. HEMETAJUIOB U aM(OTEPHBIX JIIEMEHTOB; HEOPraHH-

TIK 4.5 YECKHUX KUCIIOT, OCHOBAHUH M aM(pOTEPHBIX THIPO-
KCHJIOB, HEOPTaHUUECKHUX COJIEH, XapaKTepU3yIo-
KX UX CBOMCTBA H CIIOCOOBI MOIyUEHUS.

3. IIpaKTUKO-OpHEHTHPOBAHHBIE TEOPETHICCKHE
3a/1aHUsI Ha CBOICTBA U ITOJTy4eHHE HeOpraHHde-
CKHX BELIECTB

33 OK 01 Unentudukanus Heopranudeckux  |MccnemoBats kadectBeHHbIe peakiuun | 1. [IpakTHKO-OpHEHTHPOBAHHbIE 3aJaHUs [0 CO-

OK 02 BEILECTB HEOPraHMYECKHX BEIECTB CTaBJICHUIO XHMHYIECKHX PEaKIUii C ydacTHeM He-

OK 04 OpPraHUYECKUX BEIIECTB, UCIOIb3YEMBIX IS UX
uaeHTHGHUKAINH.
2.JTaboparopHas pabora: “VneHTndukaims Heop-
TaHMYEeCKUX BEIEeCTB”

4 Pa3nen 4. CTpoenne n cBoiicTBa Hccaenosats ctpoenne u cBoiictea | KonTposbHas padora
OpraHHYecKHX BellecTB OpraHHYecKHX BeliecTB «CTpoeHHe H CBOHCTBA OPraHNYECKUX BEIECTB)
4.1 OK 01 Knaccnduxanms, ctpoeHue u Ho- Knaccndumuposars opraHnueckne 1. 3aganus Ha cOCTaB/IEHNE HA3BAHUI OpraHuJe-

IIK 1.3. MEHKJIaTypa OPTaHHYECKHX BEIIECTB |BEIeCTBA B COOTBETCTBUH C HX CTPO€-  |CKUX COSJHHEHHI O TPUBHATIBLHOM HIN MEXIyHa-

[K 2.4. HUEM POJHOW CHCTEMAaTHYECKOH HOMEHKIIAType.

TIK 3.4. 2. 3a7aHKs HA COCTABIIEHHE TTOJIHBIX U COKpAIEH-

[K 4.1 HBIX CTPYKTYPHBIX (pOPMYJT OpraHMYECKUX BELIECTB

I1K 4.2. OTHENbHBIX KJIACCOB.

TIK 4.5 3. 3agaun Ha omNpeeNeHHe IPOCTEHIIeH (opMyITBI
OpraHHYecKOH MOJEKYIbI, HCXOIS U3 DIEMEHTHOTO
cocTasa (B %)

42 OK 01 CBolicTBa OpraHUUYECKHX COeUHe- | YCTaHaBIMBAaTh 3aBHCHMOCTh (GHM3KKO- | 1. 3amaHus Ha cocTaBIeHHE YPaBHCHUH XHUMHIC-

OK 02 HUH XMMHYECKHMX CBOMCTB OPraHHYECKHX CKHX PEAKIHH C yJaCTHEM OPTraHMYECKHX BEIIECTB

OK 04 BEILIECTB OT CTPOCHUS MOJIEKYJ Ha OCHOBAHMU UX COCTaBa M CTPOCHUSI.

TIK 1.3. 2. 3ajaHus HA COCTABIIEHHE YPaBHEHUI XUMU4Ie-

TK 2.4. CKUX PEaKLUH, HIUTFOCTPUPYIOIINX XUMUYECKHE

IK 3.4. CBOWCTBA C Y4€TOM MEXaHH3MOB MIPOTEKAHUS JaH-

TIK 4.1 HBIX peaKlUii ¥ TeHETHYECKOH CBSA3M OpPraHM4ecKnuX

TIK 4.2. BELIECTB Pa3HBIX KJIACCOB.

1K 4.5 3. PacueTHbIe 3aja4¥ IO YPaBHEHHSIM PEAKIHH C
y4acTHEeM OPTaHUYECKHX BELIECTB.

4. JlabopartopHas pabota “TIpeBpariieHust OpraHu-
YECKUX BEUIECTB IPH HarpeBaHUU"
43 OK 01 Wnentndukaiys opraHnueckux HccnenoBate kayecTBeHHbIE peakuuy | 1.JIpakTHKO-OpHEHTHPOBAHHBIE 3a/IaHUS 1O CO-

OK 02 BEIL[ECTB, UX 3HAUCHHE U IPUMEHE- | OpraHWYECKUX COSTUHEHHH OTACNBHBIX |CTABJICHUIO XUMHUYECKHX PEAKIHi C y4acTHEM Op-

OK 04 HHE B OBITOBOH U IPONU3BOICTBEHHOMH | KJIacCOB TaHUYECKHUX BEUIECTB, B T.U. HCIOIb3YEMBIX JJIS UX

IIK 1.3. JESATENbHOCTH YEJIOBEKA UACHTU(DUKAMH B OBITY U TPOMBIIIIICHHOCTH.

IIK 2.4. 2.JIaboparopHas pabota: “VneHTHuKanms opra-

TIK 3.4. HUYECKUX COEIMHEHUMN OTIENBHBIX KJIacCOB”

[K 4.1

TK 4.2.

IK 4.5

5 Pasznen 5. Kunernyeckue u Tepmo- | XapaKTepu30BaTh BJIMsHUE Pa3n4-
JMHAMHYECKHE 3aKOHOMepHOCTH  |HBIX (paKTOPOB Ha paBHOBecHe H
NpPOTeKAHHsI XAMAYECKAX peaKiuii | CKOPOCTh XUMUYECKHX Peakuuil
5 OK 01 CKOpOCTh XUMIYECKHX PEaKIHiL. XapakTepru30BaTh BIUSIHHE KOHIEHTpa- |[IpakTHKO-OpHEeHTUPOBAHHEIE TEOPETHIECKUE 3a1a-
OK 02 XHUMHYIECKOE PaBHOBECHE I[Y PearupyouX BEIeCTB U TeMIle- |HU Ha aHaau3 (pakTopoB, BIUSIOMUX HAa H3MEHE-




Ne OK/IIK Mogayas/Paznen/Tema PesyabTaT 00y4eHus Tunbl 0LIEeHOYHBIX MePONPUATHIT
IIK 1.3. paTypbl Ha CKOPOCTb XMMUUYECKHX Peak- |HUe CKOPOCTU XUMuueckoil peakuuu. [IpakTuko-
IIK 2.4. i OPUEHTHUPOBAHHBIE 3a/JaHUs Ha IPUMEHEHHUE ITPUH-
[IK 3.4. XapakTepu3oBath BIMsHUE U3MeHeHUs |1una Jle-1llaTenbe 1y HaXOXKICHUS HalpaBICHHUs
[K 4.1 KOHIIEHTPAIlUX BEIECTB, PEaKIUH Cpe- | CMEIeHNS PAaBHOBECHS XUMUUECKOI PEeakIuu U
IIK 4.2. bl 1 TEMIIEpaTyphl Ha CMEIICHHE XH-  |aHaIu3 (haKTOPOB, BIMSIONINX Ha CMEIICHHE XUMH-
[IK 4.5 MHYECKOI0 PaBHOBECHUS YECKOIr0 PaBHOBECHS
6 Pasnen 6, Pacreopit HceenoBaTh HCTHHHBIE PACTBOPLI €
3aJaHHBIMH XapaKTePHCTUKAMH
6.1 OK 01 IMonsTHE 0 pacTBOpax Pa3nuyaTh HCTUHHBIE PAaCTBOPHI 1. 3aga4un Ha IPUTOTOBJICHUE PACTBOPOB.
OK 02 2. I1paKTUKO-OpUEHTHPOBAHHbBIE PACUETHbBIE 3a/1a-
IK 1.3. HUS Ha JMCIEPCHBIE CUCTEMBI, UCIIOJIb3yEMBIE B
IIK 2.4. OBITOBOI U IPOM3BOJCTBEHHO JESTEIHHOCTH de-
[IK 3.4. JIOBEKA
[IK 4.1
IIK 4.2.
[IK 4.5
6.2 OK 01 HccnenoBanue cBoiictB pactBopoB  |HccnenoBarh Gpu3nko-xuMuueckue JlaGopartopHast paborta
OK 04 CBOICTBA UCTUHHBIX PaCTBOPOB “IIpuroroBieHue pacTBOpPOB”
IK 1.3.
IK 2.4.
K 3.4.
IK 4.1
IK 4.2.
1K 4.5
1 MpodeccuonalLHO-OPHEHTHPOBAHHOE coJep:kaHue (coepKaHue MPUKJIATHOTO MOLYJIs)
7 Pasnen 7. OueHuBaTh nocieAcTBUs ObITOBOM 1 |3amuTa Kefica (¢ yueTom Oyaymieii npogeccuo-

Xumusi B 6bITY M TPOH3BOACTBEH-
HOIi 1esITeTbHOCTH YeJIOBEeKAa

NPOU3BOICTBEHHOI 1eSITETLHOCTH
YeJI0BeKa ¢ MO3HIMIA IKOJIOTHYECKOI
0e30MacHOCTH

HAJILHOH eI TeIbHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK 1.3.
TIK 2.4.
TIK 3.4.
IK 4.1
TIK 4.2.
TIK 4.5

Xumus B OBITY U IPOM3BOJICTBEHHON
JIEATEIBHOCTHU YeJIOBEKa

OLeHUBATH TTOCIIEACTBUS OBITOBOI 1
MIPOU3BOJICTBEHHOM JIESATEIILHOCTH Ye-
JIOBEKA C TIO3MIIMH SKOJIOTHUECKON
0e30MmacHOCTH

Keiic (¢ yuerom Oyy1eit mpodeccrnoHanbHOM
JIeSATETbHOCTH)

Bo3MoykHBIE TeMBI KeHCOB:

1. TToTeruieHne KIMMaTa U BBICBOOOXKICHUE Ta30-
BBIX TMJIPaTOB CO JIHA OKEaHa.

2. Bynymue Mateprals! JUIs aBHa-, MaIlHO- ¥
IPHOOPOCTPOCHHSL.

3. HoBble MaTepuasibl 1J1sl COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PAaCTHTENLHEIX IIPENApPaTOB




Pa3paboryuk:

T'BIIOY Bupckwnii
MHOTOIIPOQ MIILHBIN
podheCCHOHAILHBIA

KOJUIEIK
(Mmecto paboThI)

[PENOIABATEND
(3aHUMaeMasi TOJDKHOCTBD)

H.X.IIlaiitnyposa

(nHUIMANEI, paMuTms)

Pabouas nporpamma mpoiuia cogepkatensHyto skcreptusy B ' BIIOY bupckuii MHOTONpodUIITbHBIH
npodecCHOHAIBHBIN KOJIEIXK

JKCHepThI:

I'BIIOY Bbupckuii
MHOTOIIPOQWILHBIN
npodeccuOHaIbHbIN
KOJLIE K

(MecTo paboThI)

T'BIIOY Bbupckwuii
MHOTIOIIPOQWIILHBII
mpodheCCHOHAILHBIN

cTapIIui

METOAMCT

(3aHMMaeMast JOIKHOCTH)

PykoBoaurens MO nmucnuniang

KOJIJICK

(mecTo paboTHI)

00111€00pa30BaTEIHHOIO IUKJIA

(3aHMMaeMast TOJDKHOCTB)

M.E.JIy3aanna

(MHUIMANBL, haMuITus)

I'.P.JIockyToBa

(MHHIHAIBL, (aMAITHS)



