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1. OBILIASI XAPAKTEPUCTUKA TIIPUMEPHOW PABOYEN
ITPOI'PAMMBI OBIINEOBPA3OBATE/IBHOMY ITPEAMETY «XUMWSI»

1.1. MecTto npeaMeTa B CTPYKType o0pa3oBare/ibHOI nporpammsel CITO

OO011eo0pa3oBaTe/bHBIN TTPeIMET « XHUMUSI» SBJISIETCS 00s13aTe/IbHOM YaCThiO
ob1ieobpa3oBaTelbHOTO IMK/a 0Opa3oBaTeTbHOM MPOrpaMMbl B COOTBETCTBUM C
dI'OC CIIO mno cneuuansHocT 09.02.07 WHdopMalioHHbIE CUCTEMBI U
MpOrpaMMHUPOBaHHUE.

[MpuknagHoi MOAyAb BK/IOUaeT pasgen 8 «Xumus B ObITy W
ITPOU3BO/ICTBEHHOM [IeITe/IbHOCTH Ue/IoBeKa», KOTOPBIA peanu3yeTcs /s BCeX
/crieliuanbHOCTEN MeTO/IOM pellleHUsI KeWCOB, CBSI3aHHBIX C 3KO0JIOTMYeCKOu
0e301aCHOCTbIO W OIIeHKOW TIOCNe/ACTBUM OBITOBOM U  TIPOM3BO/[CTBEHHOU
JesITeIbHOCTH, COOTBETCTBYIOIIEM OTpac/isAsM  Oyayireid  mpodeccroHaTbHOU
JesiTeNTlbHOCTA 00yUarouxcsl.

1.2. Ileu ¥ IVIaHUpPYeMblie pe3y/IbTaThl 0CBOEHUS NMpeAMeTa

1.2.1. Ilesiv u 3aja4uu IpeaMeTa

Copep>kaHue TIporpaMMbl  00ITle00pa3oBaTelbHOMY TMpeAMeTy  « XUMUS»
HaripaB/IeHO Ha JIOCTW)KeHHe CIe/IyIOLIMX Lie/Ied:

- dbopmMUpOBaHHe CHCTEMbl XWMUUECKHX 3HaHUW KakK BaKHeuIleu
COCTaBJISIIOIEM eCTeCTBeHHO-HayuUHOW KapTWHBI MHpa, B OCHOBE KOTOPOW JiexKat
K/IFOueBble TIOHSATUS, (PyH/JaMeHTa/IbHble 3aKOHbI ¥ TEOPUU XUMUU, OCBOEHUE SI3bIKa
HayKy, yCBOeHHWe U TIOHMMaHWe CYIL[HOCTA [AOCTYIHbIX  0000IeHui
MHPOBO33pE€HUECKOT0 XapaKTepa, O3HaKOMJIeHHe C MCTOopued X pa3BUTUS U
CTaHOBJIEHUS];

- dbopMUpoBaHre U pa3BUTHE TPe/CTaB/eHUN O HayuHbIX MeToJax
TO3HAHMS BEIeCTB U XUMHUECKUX peaki[ui, HeoOXOAUMBIX i NpHoOpeTeHws
yMeHUIl OpHUeHTHUPOBAThCSI B MUDE BellleCTB U XUMUUECKUX SIBIEHUM, UMEIOIIUX
MeCTO B TIPUPO/E, B MPAKTUUECKOW U MOBCEHEBHOU >KU3HU;

- pa3BUTHE YMeHWA U CIIOCOOOB JeSITeTbHOCTH, CBS3aHHBIX C
HaO/momeHneM W OOBbSICHEHHMEM XHMHUYECKOrO JKCIIepUMEeHTa, CO0/Ir0/IeHreM

ripaBu/1 6e301macHOro 00paIleHus C BeljeCTBaMHU.



3agaum npegMera:

1)  cdhopmupoBaTh TTOHUMaHUe 3aKOHOMEepPHOCTeH TPOTeKaHUsI
XMMUUECKUX MPOLIECCOB U SBJIEHWM B OKpY»Karollled cpejie, a TakKKe WX CBS3b C
11€JIOCTHOU HayYHOM KapTUHOM MUPA U APYTMMU eCTeCTBEeHHbIMU HayKaMy;

2)  pa3BUTb yMEHUS COCTaBISATH (OPMy/sbl HEOPraHWYeCKUxXx U
OpraHUYeCcKUX BeIl[eCTB, YPaBHEHUs XUMUUECKUX peakiui, 0ObACHATb UX CMBICI,
VHTEePNpPeTUPOBaTh pe3y/ibTaTbl XUMUUECKUX SKCITIePUMEHTOB,

3)  cdopMupoBaTh HaBbIKA TIPOBe/IeHUS] TPOCTEMIINX XUMHUECKUX
9KCTIepUMEeHTabHbIX UCCAeloBaHuN ¢ cobmofieHreM TpaBui  Ge3omacHoOro
oOparlieHHs C BellleCTBaMH U JlabopaTOpHbIM 000PY/10BaHHEM;

4)  pa3BUTb YMEHUs HaxO[UTb, aHaJIU3UPOBaThb M HCMOJIb30BaTh
vH(bOpMaIMI0 XMMUUECKOr0 XapakTepa W3 pa3/MYHbIX WH(GOPMAaI[MOHHbBIX
HMCTOUHUKOB, BK/OUasi yueOHYIO IUTepaTypy, HayuHble My0O/IUKal[uM U UHTepHeT-
pecypcel;

5)  cdopMupoBaTh yMeHUsS TIPOTHO3MPOBAThb TIOC/IEACTBUS  CBOeu
JesITeIbHOCTH YW XWUMWUYECKHUX TPHUPOZAHBIX, OBITOBBIX M ITPOU3BO/ICTBEHHBIX
TIPOLIECCOB, YUUTHIBAsi BO3MOJKHbIE KOJIOTUUECKHe U COLlMaTbHbIe BO31eUCTBUS;

6)  copmupoBaTh TMOHWMaHWEe 3HAUMMOCTU JAOCTW)KEHUH XWUMHYeCKOu
HayKU U TEXHOJIOTMM [Ji1 Pa3BUTHSI COLIMA/IbHOM U TIPOU3BOJCTBEHHOM cdep C
yMeHueM TIPUBO/IUTH MPUMepPhI UX PUMeHEeHUsT B Pa3/IMUHbIX Cepax >KU3HHU.

1.2.2. TInaHupyemMbie pe3y/IbTaTbl OCBOeHHs 00Ieo0pa3oBaTe/ILHOMY
npeaMmety B coorBeTcTBUM ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHre 00111e00pa3oBaTe/bHAS AUCIUIUIMHA « XUMUSI» UMeeT TIPH
dbopmupoBanuu 1 pa3sutuud OK 01; OK 02; OK 04; OK 07 u I1K, npeacTaB/ieHHbIX

B akTyanusnpoBaHHbIx PI'OC CITO no npodeccuu/crieliiaJbHOCTH.



Koa u
HanMeHOBaHUe
(opMupyembIx
KOMIIeTeHI|MH

I1nannpyemMsble pe3y/ibTaThl OCBOGHUS MpeAMeTa

Oo1ume

JuciuriMHapHbIe

OK 01. Boibuparts
CTI0COOBI peltieHust
3azau
ripogeccroHa/IbHOM
JesITeIbHOCTH
MIPUMEHUTETHHO K
Pa3/TUUHBIM
KOHTeKCTaM

JINYHOCTHBIE pe3y/IbTaThl 10/DKHbI 0TPa)KaTh B YaCTHU:
TPYA0BOr0 BOCIIUTAHHUSA:

TOTOBHOCTb K  TPYAY, OCO3HaHWE  I[eHHOCTH
MacTepCTBa, TPYA0I00ue;
TOTOBHOCTD K aKTUBHOH JesITeNTbHOCTU

TEeXHOJIOTUUEeCKOW M COL[Ma/lbHOM HaIlpaB/IeHHOCTH,
CNoCOOHOCTh ~ WHUI[MMPOBATh,  TUIAHUPOBATH U
CaMOCTOSITE/IbHO BBITIO/IHATH TaKyI0 JAesITe/TbHOCTb;
WHTEepeC K pa3iuuHbIM cdepaM TpodeccroHaabLHOU
J1esITeTbHOCTH.

METHHPEAMETHBIE pe3yjabTaTbl AO0/DKHBI OTPAXATb:

OBajienue

yHHUBepCa/JIbHbIMU y4eOHbIMH

M03HaBaTe/IbHBIMU AeNICTBUAMM:
a) 0a3zoBbIe JIOrHUeCKHe JeHCTBUS:

CaMOCTOSITe/ILHO (POPMYJ/IMPOBaTh M aKTyalu3upoBaTh
nipobsieMy, pacCMaTpYBaTh ee BCECTOPOHHE;

yCTaHaB/IMBaTh  CYIL[ECTBEHHbIM  TPU3HAK WU
OCHOBAHHUSI [/I1 CPaBHEHMs, K/IAaCCUPUKALMKA U
0000111eHuS;

ompezesnsTh Le/d JesiTe/IbHOCTH, 3a/jaBaTh apaMeTpbl
Y KpUTEPUH UX JOCTKEeHUS;

BbISIB/ISITb  3aKOHOMEPHOCTWU W TIPOTUBOpPEYMsl B
paccMaTpUBAEMbIX SIBJIEHUSIX;

BHOCUTb KODPEKTHBbI B [eSiITeJIbHOCTb, OLIEHUBATb
COOTBETCTBHE Pe3y/bTaTOB Lie/IsiM, OLIeHUBaThb PHUCKU
MOC/IeICTBUM [1eSITEIbHOCTH.

0) 0azoBbIe MCC/Iel0BaTe/IbCKHe [IeHCTBUS:

B/IaZIeTh HaBbIKAMHU yueOHO-UCC/Ie[0BaTeIbCKOM U
MPOEKTHOMN /IeATe/IbHOCTH, HaBBIKAMH pa3pelleHus
pobJiem;

JuciunIMHapHbIe pe3y/bTaThl JO/DKHBI 0TPa)KaTh:

ITP6 01. chopMHUPOBAHHOCTH MpEACTAB/IEHHUI: O XUMHUUECKOMH
COCTaBJISIFOLE ecTeCTBeHHOHAYYHOM KapTUHbI MHpa, POJH
XUMUU B TI03HAHUM SBJIEHWH TNPUPOJbl, B (OPMHUPOBAHWHU
MBILIEHUS] U KYJIbTYPbl JIMYHOCTH, ee (YHKLMOHAIbHON
rPaMOTHOCTH, HeOOX0JUMOM 15l pellieH s TPaKTUYeCKUX 3aau
U JKOJIOTUYeCKM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3/10POBBIO Y TIPUPOJIHOM Cpejie;

IIP6 02. BnageHWe CUCTEMOM XWUMWUYECKWX 3HaHWUM, KOTOpast
BK/IFOUaeT:  OCHOBOIIOJIararolijde  TIOHATHS  (XUMUUeCKU
3/IeMeHT, aTOM, 3/eKTpOHHasi o0o/iouka aToma, S-, p-, d-
3/IeKTPOHHbIe OpOWTa/I aTOMOB, MOH, MOJIeKYJla, BaJIeHTHOCTb,
3/IEKTPOOTPULIATE/IbHOCTh, CTeleHb OKHUC/IeHUs, XUMHUUecKas
CBSI3b, MOJIb, MOJISIDHAsl Macca, MOJISIpHBIN 00BeM, YTyiepOAHbIM
ckeneT, (YHKUMOHaAbHas Tpynna, pajuKan, H30Mepus,
M30Mepbl, TOMOJIOTUYECKUI psifi, TOMOJIOTH, YIJIEBOAOPOJbI,
KUACJIOPOZ- U a30TCojepiKallye CoeiHeHusi, OHOoornyecKu
aKTHBHbIE BelrlecTBa (yr/IeBOAbI, XUPHI, OelKu), MOHOMep,
MoJMMep,  CTPYKTYpHOe  3BEHO,  BBICOKOMOJEKY/sIpHble
COeJMHEeHUs], KPUCTa/ZIMuecKasi pelieTka, TUMbl XUMHYeCKUX

peakLui (OKHC/IUTE/TbHO-BOCCTaHOBUTE/IbHbIE, 9K30-U
9HI0TEPMUYECKHe, peakIi[id MOHHOr0 O0OMeHa), pacTBOp,
3J1IeKTPOJIUTHI, HEe3/IeKTPOJIUTHI, 3/1IeKTPOJIUTHUECKast
JUCCOLIMALNSI,  OKWC/JUTe/b, BOCCTAaHOBUTE/b, CKOPOCTb

XUMHUUYECKOM peaklli{, XMMHUYeCKOe paBHOBeCHe), TeOpUU U
3aKOHBbI (Teopusi XUMMUYEeCKOTO CTPOeHHsI OpraHuYecKux
BemiectB A.M. BytnepoBa, Teopusi 3/1€KTPOJIMTHYECKOU
JIiccolMaliyu, repuoanueckuit 3akoH [1.M. MeHieneeBa, 3aKOH
COXpaHEeHHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK
XUMUH, (aKTOJIOTUUeCKHe CBeJileHHsI O CBOMCTBax, COCTaBe,
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BBIIBJIITb ~ IIPUUMHHO-C/IEJCTBEHHble  CBSI3U U
aKTya/Iu3upoBaTh 3ajavy, BbIJBUTaTb TUIIOTe3y ee
pelleHusl, HaXOZAUTb apryMeHThI /11 JOKa3aTelbCTBa
CBOUX YTBep)KJeHUM, 3ajaBaTb [apameTpbl U
KPUTEPUU peLleHNs;

aHa/IM3UPOBaTh MOyUYeHHble B XO/le pellleHus 3ajauu

pe3y/bTarsl, KPUTHUYECKU OLIeHUBAaTh ux
JI0CTOBEPHOCTb, IPOTHO3UPOBaTh U3MEHEHUE B HOBBIX
YC/IOBUSIX;

YMETh TII€PpEeHOCUTHL 3HAHUA B II03HABATE/IBHYHO H
MMPAaKTUYECKYI0 objactu JKU3HeAeAaTe/IbHOCTH.

NoyueHMd ¥ 0e307MacHOM  HWCTIO/B30BaHUM  BaKHEHWILINX
HEOpraHWUeCKWX U OpraHMueckux BellecTB B ObITY U
NIPaKTHUYeCKOH JleTe/IbHOCTH Ye/IOBeKa;

ITP6 03. cdopMUPOBAaHHOCTh YMEHHUH BBISB/ISATH XapaKTepHbIe
MPU3HAKM M B3aUMOCBSI3b WM3yUEHHBIX TMOHATUW, MPUMEHSTb
COOTBETCTBYIOLLIME MOHATHS [TPU OMMCAHUN CTPOEHUSI Y CBOWCTB
HEeOpraHWYeCKUX ¥ OpraHuYeCcKrX BeleCTB U UX MpeBpallieHul;
BBISIB/ISITH B3aWMOCBSI3b XWUMUUECKHUX 3HAaHWUN C TOHATUSIMH U
rpe/CTaB/IeHUsIMU IPYIUX eCTeCTBeHHOHAyYHbIX [PeMeTOB;
IIP6 04. chopMHUPOBAHHOCTL YMEHMM  HCII0/Ib30BaTh
HavMEHOBAaHUSI XUMHUUYECKUX COeJWHEHUU MeXIYHapOJHOro
CO03a TeOpeTUYeCKOW W MPUKIaJHOW XWUMWUU U TPUBHAsbHbIE
Ha3BaHUs BaKHEMINNX BelleCTB (3TU/IeH, alleTU/IeH, IVIMLepUH,
(deHosn, ¢opManbierus, yKCycHasi KAC/I0Ta, TJIMLUH, yrapHbIA
ras, yrJeKuC/Ibli ra3, aMMMak, raiieHasl U3BeCTb, HeralleHas
W3BeCTb, MUTbEBas COJ@ W [JPYruX), COCTaBJAATb (POPMYJIbI
HEeOpraHWYeCKMX W OpraHhueCcKMX BeljecTB, ypaBHEHUs
XUMHUYEeCKUX peakivi, 0ObACHATh UX CMBIC/; TOJTBEP)KAATh
XapakTepHble XUMUYeCKue CBOMCTBa Bell[eCTB
COOTBETCTBYIOLLIMMH 3KCMIEPUMEHTaMH U 3alUCsMUA ypaBHEHUIN
XUMHUYECKUX peakLui;

IIP6 05. cdopMHUPOBAaHHOCTL YMEHHU  yCTaHAB/IMBATh
TIPYHA/IJIe)KHOCTb U3YUeHHbIX HEOPraHUUeCKUX U OpraHuyeCcKux
BeleCTB K OMpe/ie/IeHHbIM KjaccaM W TpynrnaM COeJUHeHHH,

XapakTepyu30BaTb HMX COCTaB U BaXHeWIIMe CBOWCTBA;
orpejie/iATh BU/IbI XUMUUECKUX CBsI3el (KOBajleHTHasi, NOHHas,
MeTa/Jl/Inyeckas, BOJOPOZHAs), TUIBI  KPUCTAJJINYECKUX

pelLLeTOK BeIeCTB; K1acCU(pULMPOBaTh XUMHUUYECKHE PeaKLiu;

IIP6 07. chopMHPOBAHHOCTh YMEHHUH MPOBOJUTH PAaCUeThl 10
XUMHUUeCKUM (opMy/iaM Y YpaBHEHUSIM XUMUYECKUX PeakLvi C
WCTO/b30BaHUEeM (U3MUeCKUX BeJMUMH, XapaKTepU3YIOLUX
BellleCTBa C KOJIMUeCTBEHHOW CTOPOHBI: Macchl, 0OBeMa
(HOopmasibHBIEe  yCJIOBMSI) Tra30B, KOJIAYECTBA  BellleCTBa;
WCII0/1b30BaTh CUCTEMHbIE XMMUYECKWe 3HaHUS /IS TIPUHATHUS
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pEH_IEHI/Iﬁ B KOHKPETHBIX XU3HEHHBIX CHUTYallUsAX, CBA3dHHBIX C
BelleCTBaMHU U UX MPHUMEHEHHUEM.

OK 02. Mcnonb30Barth
COBpeMeHHbIe
cpeJCcTBa TMOKMCKa,
aHasM3a u
HHTepIIpeTaLuu
vH(opMaLuy 1
MH(OpMaLMOHHbIE
TeXHOJIOTHUH ISl
BBITO/IHEHUS 3a/1a4
rpogeccroHa/bHOM
JlesITe/TbHOCTU

JIN4YHOCTHBIE pe3yjabTaThbl JO/DKHbI 0TPAXKAaTb B YdCTH:
LHEHHOCTU HAYYHOI'0 ITO3HAHHUA:

c(hopMHUPOBAHHOCTh MHPOBO33DeHusl,
COOTBETCTBYIOIIIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl W OOII[eCTBEeHHOW TMPaKTHK{, OCHOBAHHOTO Ha
Jyajiore KyJlbTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHHUIO
CBOEro MecTa B TIOJIUKY/IbTYPHOM MUPE;
COBepIIIeHCTBOBaHME SI3bIKOBOM W UMTaTeIbCKOM
KyJIbTYpPbl KakK Cpe/ICTBA B3aWMO/ENCTBUS MEXIY
JIFOZIbMU U TTI03HAHHUS MUPaA.

METHHPEAMETHBIE pe3yjabTaTbl A0/DKHBI OTPAXATb:

OBajienue

yHHUBepCa/IbHbIMU y4eOHbIMH

M03HaBaTe/IbHBIMH e CTBUSIMM:
B) padorta c uHdopManmei:

B/IaJileTb HaBbIKAMHU TIOy4YeHWss HWHGOpMaLUU U3
VUCTOYHMKOB  pasHbIX  TUIIOB,  CaMOCTOSITEHHO
OCYILeCTB/IATh TIOMCK, aHaau3, CHUCTeMaTH3aLui M
MHTepIpeTalyo MH(OpMaLMU pasluyHbBIX BUJOB U
(dhop™m mipesicTaBeHYS;

C037]aBaTh TEKCThl B Pas3/IMYHbIX opMaTax C yuyeToMm
HasHaueHusi MH(OpMaLMM U L[eIeBOM ayAWTOPUH,
BbIOMpasi ONTUMasbHY!0 (OpMy IIpefCcTaBlIeHUs U
BU3ya/M3aLuy;

OL|eHMBaTh JIOCTOBEPHOCTb,
vHpopMalluM, ee  COOTBETCTBUE
MOpa/bHO-3THYeCKUM HOpMaM;

JIETUTUMHOCTD
IMMpaBOBbBIM nu

B/laZieTb HaBbIKAMU pAaclO3HaBaHUS U 3alllUThI
uHbopMaliy, UH(DOPMALIMOHHOW  0e30MacHOCTH
JIMYHOCTH.

JucouniMHapHbie (nMpeAMeTHbIe) pe3y/bTaThl U JAO/DKHBI
0TpaXkaThb:

ITP6 06. BnageHre OCHOBHBIMUA METO/aMU HayYHOTO TIO3HAHUS
BellleCTB U XUMHUYeCKUX siB/ieHWM (HabsrofjeHne, U3MepeHue,
5KCTIepUMEeHT, MO/le/TUPOBaHue);

ITP6 07. chopMHPOBAaHHOCTb YMEHHI MPOBOJUTEH PacueThbl 10
XUMUUECKUM (popMy/iaM U ypaBHEHUSIM XUMUUYECKUX peakiuii C
WCI0/Ib30BaHreM (U3MUeCKUX BeJMYMH, XapaKTepU3YHOLIUX
BelleCcTBa C KOJMYECTBEHHOW CTOPOHBI: Macchl, 0OBeMa
(HopManbHBIE  YC/IOBHSI) Ta30B, KOJMYeCTBa  BelleCTBa;
WCII0/Ib30BaTh CUCT@MHbIe XUMUUYeCKHe 3HaHUS [Jis TPUHSATUS
pellieHri B KOHKPETHBIX >KU3HEHHBbIX CUTYalLMsiX, CBSA3aHHbIX C
Bell[eCTBaMU U UX MPUMeHeHUeM;

IIP6 08. cdopMHUPOBAaHHOCTh YMEHHH TUIAHUPOBaTh U
BBITIOJIHATL ~ XUMHUYECKUW  KCrepuMeHT  (TIpeBpallleHus
OpPraHUYeCKHX BelleCTB [PU HarpeBaHWH, MTOy4YeHre STUIeHa U
M3yueHHe ero CBOWCTB, KaueCTBEHHbIE PeakKly Ha ajibJerujpl,
KpaxMmas, YKCYCHYH KHWCJIOTY; [JeHarypalus OelKOB TIpu
HarpeBaHWH, I[BETHbIE PeakKlMu Oe/IKOB; MPOBOJUTH DPeakKluu
MoHHOrO0 oOMeHa, OrfpeJesisiTh Cpely BOJAHBIX PpacTBODOB,
KayeCTBeHHbIe peakluu Ha CynbdaT-, KapOoHAT- U XJIOpU-
aHUOHBI, Ha KaTUOH aMMOHMUS; pellaTh 3KCIepUMeHTaslbHble
3az1auu 1o TemaM "Metamibl" U "HemeTtasnibl'") B COOTBETCTBUU
C TpaBUJIAMM TEeXHUKH 0e30TMacHOCTH TPy OOpaIlieHuu C
BeIlleCTBaMH 1 jlabopaTOpHBIM 000pyJ0BaHMEM; TIPe/ICTaBISTh
pe3y/ibTaTbl XWUMUUYECKOTO 3KCIepuMeHTa B (hopMe 3arucu
ypaBHEeHH COOTBETCTBYIOIIUX peakiuii U (opMyIupoBaTh
BBIBO/IbI HA OCHOBE 3TUX Pe3y/IbTaTOB;

IIP6 09. chopMUPOBaHHOCTH YMEHHMS  aHAU3MPOBATh
XUMUUECKYI0 HWH(pOpMalMio, T0JlyyaeMyl0 U3  pasHbIX
HCTOYHHMKOB (Cpe/iCTB MacCoBOM MH(opMaLuu, ceTb VIHTepHeT U

Zpyrue).




OK 04. 3¢ddexTrBHO

JINYHOCTHBIE pe3yjabTaThbl JO/DKHbI 0TPAXKAaTh B YdCTH:

JucnunimHapHble (mpeAMeTHBbIE) pe3y/bTaTbl U AO/DKHBI

B3aUMO/IEMCTBOBATh U | FPA)KJaHCKOI'0 BOCIIUTAHUS: O0TpaXkaThb:
paborats B - TOTOBHOCTb BeCTH COBMeCTHyIO gesitesbHOCTE B | IIP6  08. chopmupoBaHHOCTE yMeHHH IUIAaHMPOBaThb U
KOJI/IEKTHBE U WHTepecax rpak/IaHCcKoro obIrecTsa; BBIMIOJIHATE ~ XMMWYECKUM  SKCIepuMeHT  (TpeBpallieHust
KOMaH/ie - yMeHHe  B3aUMOJEWCTBOBAaTb C  COLMAJbHBIMM | OpraHUUeCKUX Bell|eCTB IIPU HarpeBaHUH, MOy4YeHre STUIeHa U
VHCTUTYTaMM B COOTBETCTBUM C UX (YHKUWSMU U | U3yYeHHe ero CBOMCTB, KAUeCTBEHHbIE PeaKL[UM Ha aibJerufpbl,
Ha3HayeHWeM. Kpaxmaj, VKCYCHYI KHWCJIOTy; [JeHarypauusi OenKkoB Ipu
MetanpeameTHbIe pe3y/abTaThl /J0/DKHbI 0TPa)KaTh: HarpeBaHWH, I[BeTHble DeakLu Oe/KOB; MPOBOJUTHL DPeakLUu
OB/1ajleHHe YHMBepPCaJTbHBIMH KOMMYHHUKATHBHBIMHM | MOHHOTO OOMeHa, OIpeJensiTh Cpefly BOJHBIX pacTBOPOB,
AeNICTBUAMM: KauecTBeHHbIe peaklUu Ha Cy/ibdaT-, KapboHaT- U XJIOPHU/-
0) coBMecTHas AesTe/IbHOCTD! aHMOHBI, Ha KaTMOH aMMOHMUS; pelllaTh JKCMepUMeHTabHble
- TIOHUMaThb 15 UCTI0/Ib30BaTh rpeuMYylilecTBa | 3a/1auu 1o TemaM "MeTtasibl" U "HemeTasnbl'") B COOTBETCTBUU
KOMaH/THOW ¥ UHVBHU/Tya/TbHON paboThI; C TpaBWIaM{d TeXHHKH 0e30MacHOCTH Tipu oOpaleHun C
- TIpUHUMATb  1[eIi  COBMECTHOM  JiesiTeNTbHOCTH, | BellleCTBaMH U J1abopaTopHbIM 000py/J0BaHKEM; MPe/ICTaBJIsATh
OpraHU30BbIBaTh U KOODJWHUPOBAThH JENCTBUS TI0 ee | pe3y/bTaTbl XUMHUYECKOro JKCrepuMeHTa B ¢opMe 3armucu
JOCTYKEHUIO: COCTaBJISITh M7aH  [JIeHCTBUM, | ypaBHEHUM COOTBETCTBYIOLMX peakuuid U (OopMyIupoBaTh
pacripefie/iitTb pojau C Y4eTOM MHEHMH YUYaCTHUKOB | BbIBOZbI HA OCHOBE 3TUX pe3yJ/bTaTOB.
00Cy»X/1aTh pe3yJ/ibTaTbl COBMECTHOU PabOTHI.
OB/afieHHe  YHHBEPCAa/JbHBIMH  PeryJATHBHBIMH
JIefiCTBHAMMU:
) IpUHSATHE Ce0sl U APYTHUX JIIO/IeH:
- [PUHUMAaTh MOTUBBI U apryMeHTbI APYTUX JI0/lel TIpU
aHa/i3e pe3ysbTaToB JleATe/IbHOCTY;
- T[pU3HaBaThb CBOE MpaBO W MpaBO JPYruX JIOJel Ha
OILIKOKY;
- pa3BUBaThb CMOCOOHOCTh TMOHUMATh MUP C TIO3ULIUK
JPYroro yejoBeka.
OK 07. JINuHOCTHBIE pe3y/IbTaThl J0/DKHbI OTPaXXaTh B UacTu: | JlucuunyinHapHble (MpeAMeTHbIe) pe3y/abTaTbl U AO/DKHBI
CopelicTBOBaTh JKO0/IOTUYECKOr0 BOCIIMTAaHUA: OTpaXkaTh:
COXpaHeHHI0 - copMHpPOBAaHHOCTb  3KOJIOTUUECKOW  Ky/AbTyphl, | IIP6 01. chopMHUPOBAaHHOCTH TMpEACTaB/IEHUI: O XUMHUUECKOMH
OKpY’Katolllel cpefibl, MOHMMaHWe BMSHUS  COLMA/IbHO-9KOHOMMUECKUX | COCTaBJISAIOLLel eCcTeCTBeHHOHAyYHON KapTHUHbI MHpa, POJIU
pecypcocOepexeHHro, TIPOLIECCOB Ha COCTOSIHME TPUPOAHOM M COLMaTbHOM | XUMHUKM B TI03HAaHUM SIBJIEHWM NpPUpOAbl, B (OpPMUPOBAHUU

TIPUMEHSITh 3HaHUs 00
W3MEeHeHUH K/IMMaTa,

Ccpennl, OCO3HaHue r7100a/1bHOTO

5KOJIOTUUECKUX Mpobiem;

XapakTepa

MBILLIJIEHUS] ¥ KYJbTYPbl JIMUHOCTH, ee (YHKI[MOHATLHOU
rpPaMOTHOCTH, He0OX0JUMOM [iis pellieHusi TPaKTUYeCKUX 3a/jau
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TIPUHIUTIBI
Oepe>K/TUBOTO
TIPOU3BO/ICTBA,
3¢ deKTUBHO
JIelICTBOBATh B
Yype3BbIUaitHbIX
CUTyaLUsX

- TUIaHUPOBaHWe W OCYLIeCTBJA€HWe [eWCTBUM B
OKpy)Katollleid cpeZile Ha OCHOBe 3HaHUS Liesied
YCTOWUYMBOTO Pa3BUTHS Ue/IOBEUeCTBa;

- aKTUBHOE€ HeMpUsTHhe [eNCTBUM, MPUHOCALUX Bpe],
OKpY’Karollleu cpefe;

- yMeHHe MIPOrHO3UPOBaTh Heb/1aronpusiTHeIe
9KOJIOTUYEeCKHe TIOC/Ie[ICTBUSL  TIPeJIIPUHUMAaeMbIX
JleliCTBUM, NpeioTBpalljaTh UX.

MetanpeaMeTHbIe pe3y/bTaThl JO/DKHBI 0TPAXKaTh:

OBnajeHue yHUBepCa/JIbHBIMU y4eOHbIMH

M03HaBaTe/IbHBIMU AefICTBUAMMH:

B) padora c uHdopManmeii:

- UCTO/b30BaTb  CpPeACTBa  UH(OPMALIMOHHBIX U
KOMMYHUKAIJUOHHBIX ~ TEXHOJOTMM B  pelIeHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHu3al[MOHHbIX 3371au ¢ coOMoieHreM TpeboBaHUM
JPrOHOMHUKH, TEeXHUKH 0e30MacHOCTH, TUTHUEHBI,
pecypcocbepeskeHusi, TIPAaBOBBIX U 3TUYECKUX HOPM,
HOPM MH(OPMaI[MOHHOW 0e30TTaCHOCTH.

¥ 9KOJIOTUYeCKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3[J0POBBIO U TIPUPO/IHOM Cpefe;

ITP6 10. chopMHUPOBaHHOCTH yMeHUM COOJIO/ATh TIpaBUIA
9K0JIOTMYeCKH 1ies1iecoobpa3sHoro nopesieHus B ObITY U TPY/,0BOM
JleTeIbHOCTU B Le/IIX COXpPaHeHHsl CBOEro 370pOBbsl U
OKpYy’Karollleld TpUPOAHOW CpeZbl; YUYMThHIBaThb OINACHOCTh
BO3/IeMICTBUSI Ha >KMBble OPraHW3Mbl OIpeJie/IeHHbIX BeIeCTB,
TOHMMasi CMBIC/I  TIOKasaTess Tpefie/IbHON  JJOMyCTUMOMN
KOHLIeHTpaL1H.




2. CTPYKTYPA N1 COAEP)XAHUE OBIIIEOBPA30OBATE/IBHOMY
INPEAMETY «XUMMWUSA»

2.1. O6bem mpegMeTa U BHABI y4eOHOU pabdoOTHI

. Oo0bem B

Buj yueOHo# padoThI
yacax

O0Bém oOpa3oBaTe/IbHONM NPOrpaMMbl NpeMeTa 66
Cojep>kaHde yue0HOro MaTepuasia 58
BT. U..
TeopeTuyecKue 3aHATHUS 32
MpakTUYeCcKue 3aHATUSA 16
nabopaTopHbIe 3aHATHUS 6
KOHTPOJIbHbIE PaOOTHI 4
IIpodeccuoHaibHO OpHEHTHPOBAHHOE CO/lep)KaHKe (cofiep)KaHue 8
NMPUKJIaJHOT0 MOJY/IAA)
BT. U..
TeOopeTUUeCKHe 3aHATHS 4
MpaKTUYEeCKUe 3aHATUS 4
IIpomexyTouyHas arrecTanus (auddepeHLIMPOBaHHBIN 3a4eT)
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2.2, TemaTnuecKni 1I/iaH U COAep)KaHue MpeaMeTa

HaumMmeHoBaHHue
pa3/iesioB M TeM

Copep:xanue yuebHOro MmaTepuasa (0CHOBHOe U NPo()eCCHOHA/ILHO OPUEHTHPOBAHHOE),
J1abopaTopHbIe U MPAKTHUYECKHE 3aHATHSA, TPUK/IAJHON MOy /b

0O0Bém
4acoB

dopMmupyemsie
KOMIIeTeHIUHU

1

2

4

CopepkaHue yueOHOro MaTepuasia

64

Pa3pgen 1. Teoperuueckue 0CHOBbI XMUMHH

16

Tema 1.1.
OCHOBHBIE
XUMHUECKUe TIOHSATHS
U 3aKOHbI, CTpOEeHHe
aTOMOB  XUMMUECKHUX
3/IeMeHTOB

Copep)xaHHe y4e0HOro MaTepuasia

XuMrueckuii 3nemMeHT. AToM. S1po aToma, “30TorbI. JMeKTPOHHAs 0060/10UKa. JHepreTUyecKre
YPOBHH, TOlypOBHH. ATOMHbIe opbutany, s-, p-, d- 3memMeHTbl. OCOOEHHOCTH pacIipe/ie/ieHust
3/IEKTPOHOB T10 OpOWTa/isiM B aTOMax 37eMEeHTOB IePBbIX UeTHIPEX IMepHUOJO0B. DIeKTPOHHAs
KOH(urypauus atomoB. OCHOBHbIE XUMUYECKHE 3aKOHbI

B TOoM uKC/le IPAKTHYECKUX M JIAa00PaTOPHBIX 3aHATHI:

[TpakTnueckass pabora Nel. «OCHOBHBIe KOTMUECTBEHHBbIE 3aKOHbI B XHMHH W pPacyeTbl TI0
YPaBHEHUSIM XUMHUUYECKUX PeaKLIAi».

OTHOCUTe/IbHbIe aTOMHasi ¥ MoOJieKy/sipHasi Macchl. MonsipHasi Macca. KonmmuecTBo BelljecTBa.
MaccoBasi fons1 BeljecTBa. 3akoH ABorazipo. MonsipHbli 00beM ra3oB. OTHOCUTeTbHAs
TIJIOTHOCTB ra30B. PacueTsl Mo ypaBHeHUsIM XUMUUECKUX peakij|ii ¢ MCI0/Ib30BaHWeM MacCOBOM
JIOJIA BelllecTBa, 00beMa (HOpMasTbHbIE YCIOBHSI) Ta30B, KOJIMUECTBA BEI[eCTBa

OK 01

Tema 1.2.
[Tepuoarueckuii 3aKOH
u [Tepuoguueckas
CUCTEMa XUMHUYECKHUX
snementos . N
MeHnpeneeBa, UX CBSI3b
C COBpPeMeHHOM
Teopuen CTPOEeHUs
aTOMOB

CopepxaHue yueOHOro MaTepuasa

B ToM uncsie MNPAKTUYECKHUX U naﬁopaTopme 3aHATHIL:

[MpakTryeckast pabora Ne2. «/3yueHue repuoindecKnx 3aKOHOMEPHOCTeN U UX B3aMMOCBSI3U CO
CTPOEHUEM aTOMOB».

[Teproguueckas cuctemMa XUMUYecKUx ieMeHTOB [I.V1. MeHjeneeBa. CBs3b IepyUoOAUUYeCKOro
3aKoHa U [leproiuueckol CUCTeMbl XUMUUECKHX 3/IEMEHTOB C COBPEMEHHOM Teopuell CTPOeHUst
aToMOB. 3aKOHOMEDHOCTH W3MEHEHHs] CBOWCTB XHUMHUECKHX 3/IeMEeHTOB, 00pa3yeMbIX HMU
TPOCTBIX M CJI0XKHBIX BeIlleCTB MO rpynnam U rnepuojam [leproguyeckoit cucteMbl. 3HaueHHe
IepyoUYeCcKoro 3aKOHa M CHUCTeMbl XUMHUUYeCKux 31eMeHTOB [I.V1. MeHzeneeBa B pa3sBUTHUU
HayKHU.

YcraHoBneHMe CBA3M MeXIYy CTPOEHHMEM aTOMOB XMMHUYECKUX 3/IEeMEHTOB U MepHUOAUYeCKUM
V3MeHeHHeM CBOMCTB XUMUUeCKUX 3/IEMEHTOB U UX COeIMHEHUN B COOTBETCTBUU C TOJIOXKEHUEM
[Tepuoanueckoii cucteMsbl. PellleHre MPaKTUKO-OPUEHTUPOBAHHBIX TeOPeTUUYeCKUX 3aJjJaHuil Ha
XapaKTepu3alUl0 XUMUYEeCKUX 37eMeHTOB «MeTamidueckue / HeMeTa//IMuecKue CBOWMCTBA
XUMHYECKUX 3JIEMEHTOB B COOTBETCTBUM C WX 3JIEKTPOHHBIM CTPOEHMEM U TI0JIOKEHUEM B

OK 01
OK 02
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MepUOIMYeCKON CUCTeMe XMMUYeCKUX yieMeHToB [I.V. MeHzeneeBa»

Tema 1.3. Cojiep)kaHde yuye0HOro MaTepuasa OK 01
Crpoenne Bemjectsa | CTpoeHHe BelllecTBa. XMMUUeCKasi CBsi3b. Bu/ibl XUMUUeCKOM CBs3U (KOBa/leHTHasl HeroJsisipHast
u NIpUPO/A | ¥ TIOJsIpHAsi, MOHHasl, MeTa/uTnyeckast). MexaHU3Mbl 00pa30BaHUsI KOBAaJIeHTHOW XMMUYeCKOH
XVMUYeCKON  CBSA3H. | B3 (OOMEHHBI W [IOHOPHO-aKIeNTOpPHBIM). BopgoposHasi cBsA3b.  Ba/eHTHOCTS.
MHoroobpa3sue DJIEKTPOOTPULIATE/IbHOCTh. CTerneHb OKUC/IeHUs. VIOHbI: KATUOHBI M aHUOHBI
BeIIeCTB B TOM uKC/Ie TPAaKTHYECKHX U JIa00PaTOPHBIX 3aHATHH:
[Mpaktryeckast pabora Ne3. «CTpoeHue Bell[eCTBa U MPUPO/Ia XUMUUECKOU CBSI3M».
[emoHcTpauys Mofeneli KpUCTA/I/IMUECKUX PeLIeTOK: WOHHOW (XJIOpuJ, HaTpusl), aTOMHOU
(rpadut 1 anmasz), MoJieKyasipHOU (YT/IeKUC/IbIN ra3, Uoj), MeTalJIMueckor (HaTpuii, MarHui,
MeZb). PellleHne npakThuyeckux 3aJlaHUM Ha COCTaBJ/IeHUE 3JIEKTPOHHO-Tpauueckux (hopmy
371eMeHTOB 1—4 1iepruosioB
Tema 1.4. Cojiep)kaHue yuye0HOro Mmarepuasa OK 01
Knaccudukarus, Knaccudukaiyss HeopraHuuecKux BeljecTB. HoMeHK/aTypa HeOpraHMUeCKUX BeIecTB OK 02
u HOMEHK/IaTypa | (OKCHAbI, THMAPOKCHABI, KHUCJIOThI, COMu). BellecTBa MOJIEKy/lSIpHOTO W HEMOJIEKYJISIPHOTO
HeOpraHUuecKrux CTpoeHusi. ArperaTHble COCTOsIHUSA BelllecTBa. Kpucraninueckue U aMopdHble BelllecTBa. 3aKOH
Bell|eCTB MOCTOSTHCTBA COCTaBa Bell|ecTBa. TUIMbl KPUCTa/VIMYECKUX PeLIeTOK (aTOMHasi, MOJIeKy/IsipHas,
VIOHHas1, MeTa/UInyecKast). 3aBUCMMOCTb CBOKCTBA BeIlleCTB OT TUIA KPUCTA/UINYECKOU PelléTKU
B TOM YHC/Ie IPAaKTHYECKHX U JIa00paTOPHbBIX 3aHATHIL:
[MTpakTrueckas pabota Ne4. «HoMmeHK/1aTypa HeOpraHMUeCKUX BeIeCTB».
PemmeHre mpakTHYecKuMX 3a/laHMi TI0 KjaacCMUKalM¥, HOMEHK/IAaType W XUMHUUYeCKUM
¢dopmMynaM HeOopraHMYeCKHUX BelLeCTB Pa3/MUHBIX KIacCOB (yrapHblil ras, yrjeKuC/Ibld ras,
aMMHuak, railieHasi U3BeCTb, HerailleHasi U3BeCTh, ITUTheBasi Co/la U IPyruX): Ha3BaHUs BelecTB
no mexxayHapoaHoi (MFOITAK) wiu TpuBUanbHONW HOMEHK/IAType M COCTaBjieHHe (pOpPMYJIbI
XMMHUUECKUX BelecTB, Orpejie/ieHue MPHHAZJ/IeXHOCTH K Kiaccy. Ilouck uHdopmaimu 1o
Ha3BaHUSM, UeHTU(PUKATOPaM, CTPYKTYpHbIM (opMmy/iaM. AHa/IM3 XMMUUeCKON nH(popMaLuy,
MoJ/lyuaeMO M3 pasHbIX MCTOYHUKOB (Cpe/ACTB MaccoBoW WHGopMaiuu, ceTb VHTepHET U
Aipyrvie)
Tema 1.5. Copep>xaHue yueOHOro MaTepuasa OK 01
Tunel  xuMHYeCKUX |Xumuueckast peakius. Krnaccubukaiuss XUMHUUECKUX PpEeaKlUi B HEOPraHHueckou u
peaxwuii OpraHUYecKOM XUMMU. 3aKOHbI COXpPaHeHUs] MacChl BellecTBa, COXPAaHEHHWs W TipeBpalljeHUsi

SHEePrvu 1rnpru XuMHN4YeCKUXx peaKluax. OKuC/IUTe/IbHO-BOCCTAaHOBUTEILHBIE peakiuun (ypaBHEHI/IH
OKUCJ/IeHUSA-BOCCTAHOBJIEHN ], CTelieHb OKHCJ/IeHUs, OKUC/IUTEJIb n BOCCTAaHOBUTE/Ib,
OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE pedKLIMKW B TIpHUPOJE, TTPOM3BOACTBEHHLIX TIpOLECCaX U
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JKA3HeesITe/IbHOCTU OPraHW3MOB)

Tema 1.6.

CKOpOCTb  XMMHUUECKUX
peakuuii. XuMHUUeCcKoe
paBHOBecHe

Copep:xaHue yueOHOro MaTepuasa

CKOpOCTb peakiuM, ee 3aBUCHMOCTb OT pa3/iWYHbIX (DaKTOPOB: TPUPOAbI pPearupyroImx
BelIeCTB, KOHL|EHTpal[MM pearvpymol{ydX BellecTB, TemrepaTypbl U IJ/IOL[a[AA peaKkLMOHHOU
noBepxHOCTH. TeryioBbie 3P heKTbl XUMUUECKUX Peakivii: 3K30- U SHJ0TepMUUecKre peakivu.
OOpaTumble peakuM. XHUMHUUYeckoe paBHoBecue. @aKTOphI, BMSIOIIME Ha COCTOSHHE
XMMHUYECKOrO0 paBHOBecHs (KOHLIEHTpalysi peareHTOB WM TPOAYKTOB peaklvu, JaBjeHUe,
temriepatypa). ITpuniun Jle [laTenbe

B ToM uncie NMPAKTUYECKHUX U naﬁopaTopHHx 3aHATHIL:

[Mpaktueckass pabota Ne5. «BsusiHue pa3muuHbIX (PAKTOPOB Ha CKOPOCTh XUMHUECKOU
peaxkLn».

PemleHue MpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHMM Ha aHaiu3 (hakTOpOB, BMSIOLMX Ha
V3MeHeHVe CKOPOCTH XUMUUYeCKOM peaklMU. 3aBUCUMOCTb CKOPOCTH XMMHUECKOM peakLuu OT
NIPUCYTCTBUSI KaTajy3aropa Ha INpHUMepe pas/oKeHusl IepoKCuZa BOZOpOoJa C IOMOLbIO
JVOKCH/la MapraHia HM Karajasbl. PellleHMe TNpaKTUKO-OPMEeHTHMPOBAaHHBIX 3aJjaHUM Ha
npuMeHeHve npuHiuna Jle-IlaTense [y HaXOX/eHUSI HallpaB/IeHUsI CMELeHUs] PABHOBECHs
XMMHUECKOHM peakly U aHa/in3 ()aKTOPOB, BIMSIOIIMX Ha CMelljeHUe XMMUUeCKOr0 paBHOBeCHSsI

OK 01
OK 02

Tema 1.7.

PactBopblI, Teopust
3/1eKTPOJIMTUYECKOMN
JIiCcoliuallii ¥ MOHHBIN
obMeH

CopepkaHue yueOHOro MaTepuasa

PacTtBopbl. Bujbl pacTBOpOB MO COJepKaHHIO PACTBOPEHHOrO BelllecTBa. PacTBOPHUMOCTb.
[ToHsATHE O JUCIEPCHBIX CUCTeMaX. VICTUHHbIE W KOJUIOWHBbIE PACcTBOpPBL. MaccoBasi AoJs
BelllecTBa B pacTtBope. [ToHsITHe 0 BOIOPOIHOM ToKa3aTtese (pH) pacTBopa. SneKTpoTuyeckast
quccoruanusi. CHibHbBIE M C1a0ble 3/IeKTPOJIUThI, HEIEKTPOIUTHI. Peakiuy MIOHHOTO 0OMeHa

B ToM uMC/le IpaKTHYeCKUX U JIa00pPaTOPHBIX 3aHATHIL:

JIaboparopHasi pabota Nel «IIpUroToBieHre paCTBOPOB».

[IpuroToB/eHye PacTBOPOB 3alaHHON MACCOBOM [J0/ielf paCTBOPEHHOTO BEIeCTBA, MPOBEAEHNE
peakuuii MOHHOrO oOMeHa, Ompejie/ieHHe Cpe/ibl PACTBOPOB BELIECTB C  TIOMOLIBIO
YHUBEPCAJIbHOT0 WHAWKATopa (KWC/as, HeWTpasibHasi, IIelouHas). 3a/laHdsi Ha COCTaBJIEHHE
WOHHBIX Peaklyi. PellleHre MPAaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/laHUN Ha PACTBOPBI,
UCI0JIb3yeMble B ObITOBOM ¥ TIPOM3BO/ICTBEHHOM /IeATE/IbHOCTH UeI0BeKa

OK 01
OK 02
OK 04
OK 07

KonTposbHasi pabora
1

CTpoeHue BellleCTBa U XUMUUeCKHe peakiuu (1o paszeny 1)

Pa3pen 2. Heoprannueckasi Xumus

Tema 2.1.
dusuko-xuMmuueckKre

CopepkaHue yueOHOro MaTepuasia

Metannbl. IlosnoxkeHue MeTa/uioB B Ilepuojuueckodl cucTeMe XUMHUYECKUX 371€MeHTOB.

U -

OK 01
OK 02
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CBOICTBA
HEOpraHUUeCKHUx
BeIlleCTB

OcCoOeHHOCTH CTPOeHUsI 37IeKTPOHHBIX 000/I0UeK aToOMOB MeTaiioB. OOmue Gdusnyeckue
cBoiictBa MeTa/iioB. CIlaBbl MeTasioB. OJEKTPOXUMUUECKUM Psifi HamnpsKeHU MeTaslioB.
XYMHUUeCKre CBOMCTBA Ba)KHEWIIMX METAa/VIOB (HAaTPUM, KalWi, KaJbLiUM, MarHui, aTFOMUHUM,
I[UHK, XpOM, J>Keje30, Melb) M HMX coeauHeHHU. OOIMe crocobbl TOMyUeHUs MeTaslioB.
[TprMeHeH1e MeTa/IJIOB B OBITY M TEXHHUKE

HemeTtasnnel. [TonoxkeHnue HeMeTasuioB B [leproanueckoit cucteMe XUMUuecKux 3nemeHToB /1.1,
MeH/ieieeBa YW OCOOEHHOCTHM CTpPOeHMss aToMoB. @Pu3nuecKWe CBOWCTBA HEMETAJIIOB.
Asnnotponusi HemeTa/lJIOB (Ha TIpuMepe KMCI0po/a, cepbl, pocdopa u yrieposa). XuMuueckue
CBOICTBA ¥ MpUMeHeHHe BaKHeUIIINX HeMeTasl/ioB (TajloreHoB, cepbl, a30Ta, pocdopa, yriaeposa
U KpeMHHs) U UX COeJUHeHWH (OKCHJOB, KUCIOPOZACOJEepKaluX KHUCJIOT, BOJOPOAHBIX
coefuHeHu). [IpyMeHeHWe Ba)KHEUIIIMX HEMETA/IZIOB M UX COeIMHeHUI

XuMuHyeckre CBOMCTBA OCHOBHBIX K/IaCCOB HeOpraHMUeCKUX BellecTB (OKCUIOB, TUAPOKCU/IOB,
KUCJIOT, cojiell M Ap.). ['eHeTnueckasi CBfI3b HeOpraHWYeCKMX BeLeCTB, MPUHAaZJIeXallUX K
Pa3MuUHBIM KJjlaccam. 3aKOHOMEPHOCTH B M3MeHEeHHH CBOWCTB MPOCTHIX BeleCcTB, BOJOPOAHbIX
COeMHEHWH, BbICIIMX OKCH/IOB U FTUIPOKCUIOB

B TOM yHC/Ie IPAaKTHYECKHX U JIa00PaTOPHbBIX 3aHATHIL:

[MpakTrueckast paboTa Ne6. «PU3NKO-XUMUYECKHEe CBOMCTBA HEOPraHUYeCKUX BEIL|eCTB.
CocTaB/ieHHe ypaBHEHUN XUMUUECKHUX peaklUid C ydacTHeM TIPOCThIX M CJIOXKHBIX
HEOpPraHWYeCKHX BeL[eCTB: MeTa/UIOB M HeMeTa/JIOB; OKCHJOB MeTasyIOB, HeMeTalJloB U
amM(bOTepHBIX 371eMEHTOB; HeOPraHWYeCKUX KUCIOT, OCHOBAHWN U aM(OTepHbIX T'MIPOKCU/IOB;
HEOpPraHWYeCcKHX COslel, XapaKTepU3YHLIMX UX CBOKMCTBA.

PacuéTel Macchl BeljeCcTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUeCTBY Bell[eCTBa, Macce WiIx
00BEMY OJHOTO M3 YYaCTBYIOIIMX B PeakKLMW BeIeCTB, pacuéTbl Macchl (00bEMa, KOIUUYeCTBa
BellleCTBa) MPOJYKTOB peakliy, eC/id OJIHO U3 Bell|eCTB UMeeT NpumecH. PellleHue MpaKkTUKO-
OPUEHTHMPOBAHHBIX 33/laHUN Ha CBOWCTBA, COCTaB, TOJyueHWe W 0Oe30racHOe HCII0J/Ib30BaHUE
BaXKHEUIIIMX HeOPraHWYeCKUX BeleCTB B ObITY U MpodecCHoHabHOU eI Te/TbHOCTH YesloBeKa

OK 04
IIK...

Tema 2.2.
Upentudukarys
HEOpPTraHUUeCKUx
BeIIeCTB

Copep)xaHue yue0HOro MaTepuasa

B TOM uHC/Ie MPAKTHYECKUX U JIa00pPaTOPHBIX 3aHATHI:

JlaboparopHast paboTa Ne2 «VpeHTH(UKALNS HEOPraHUUYeCKUX BEIIeCTB».

PerieHne sKcriepyUMeHTaIbHBIX 3a/jay 110 XMMUUeCKUM CBOMCTBaM MeTas/IOB U HEMETaslIoB, T0
pacrio3HaBaHUID W TIOAYUYEHUIO COeJVHEHWM MeTallioB W HeMeTalioB (B3auMojelCcTBUe
TU/IPOKCH/IAa a/TFOMUHHMS C paCTBOpaMH KHMCJIOT U 1ijesiodelt,). aeHTUdUKalusi HeopraHuueCKUX
BEII[eCTB C HCIT0/Ib30BAaHUEM HMX (PU3UKO-XUMHUUECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakimii. KauecTBeHHbIe peakiud Ha Cy/bGhaT-, KApOOHAT- M XJIOPU/-aHUOHBI, HA KAaTHOHBI

OK 01
OK 02
OK 04
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MeTaJ/IJIOB U KATUOH aMMOHUA

KonTposbHass pabora
2

CBolicTBa HeOpraHM4YeCcKuX BelecTs (110 paszeny 2)

Pa3pgen 3. TeopeTnueckue 0CHOBbI OPraHMYeCKOH XMMHHU

Tema 3.1.
Knaccudukarus,
CTpOeHue u
HOMeEHK/1aTypa
OpraHuuecKHX BellecTB

CopepxaHue yue0HOro MaTepuasa

[TpeameT opraHUuyecKoi XUMHU: e€ BO3HUKHOBEHHe, Pa3BUTHE 1 3HaueHHe B M0/yueHUH HOBBIX
BellleCTB U MaTepuasioB. Teopust CTpoeHUs] opraHuueckux coeguHeHudd A.M. BytiepoBa, eé
OCHOBHbIe 0/10)keHus1. CTpyKTypHbIe (hOpMy/Ibl OpraHMYeCcKUX BelllecTB. ['omonorus, nsomepusi.
XumHueckasi CBSI3b B OpraHUYeCKUX COeIMHeHUsIX: KpaTHbIe CBSI3H, O- U TI-CBSI3U.
[TpencraBneHve o KaaccuuKaluM OpraHWYecKUX BellecTB. HoMeHK/aTypa oOpraHMuecKux
coeiMHeHUM (CcuUCTeMaTHuecKas)) W TpPUBHMAJIbHbIE Ha3BaHUS Ba)KHEMILWX Ipe/CTaBUTesel
K/IaCCOB OpPraHUUeCcKuX BelllecTB

B TOM YHC/Ie IPAaKTHYECKHX U JIa00paTOPHbBIX 3aHATHIL:

[MpakTrueckas pabota Ne7. « HoMeHK/IaTypa OpraHi4eCcKuX BeIeCcTB».

OsHakomieHre C oOpa3llaMyd OpraHMUeCcKHMX BeIeCTB W MaTephajaMd Ha UX OCHOBe,
MOZIeIMPOBaHWe  MOJIEKY/l ~ OpPraHMYeCKWX  Bel[ecTB,  HaO/MofieHWe W OMNMCaHue
JIEMOHCTPALIMOHHBIX OMBITOB [0 TMpeBpAlleHUI0 OpraHWYecKUX BeIecTB MpPW HarpeBaHUU
(nnaBnenHue, obyrnvBaHue W ropeHue). CocTaB/ieHHe TOMHBIX U COKPAIeHHBIX CTPYKTYPHBIX
dopMyn opraHMYecKMX BeLeCTB OT/e/JbHbIX KJ/acCOB, WCIO/b3ys WX Ha3BaHUS IIO
CcUCTeMaTU4YeCKOld M TPUBUAJIbHOW HOMeEHK/aType (3TW/eH, alleTWIeH, TIJuLepuH, ¢GeHorm,
(dhopmanbaerusi, yKCycHasi KAC/I0Ta, TJULUH). PacueThl mpocTeiiiield ¢opMyJibl OpraHu4ecKon
MOJIEKYJIbl, ICXO/sl U3 37IeMeHTHOro cocTaBa (B %)

OK 01

Pa3pgen 4. YrieBoaopoabl

Tema 4.1.
YrneBomopoabsl U UX
TPUPOJHbIE UCTOUHUKHU

Copep)xaHue yue0HOro Mmarepuasa

[IpenenbHbIe yry1eBOAOPOAbI (a/IKaHbl): COCTaB U CTPOEHUE, TOMOJIOTUYECKUi psifi. MeTaH U 3TaH:
COCTaB, CTpoeHHe, (u3MUecKre U XUMHUUeCKUe CBOWMCTBA (peaklyMy 3aMellleHHsI U TOpeHus),
T0JlyuyeHue U IpUMeHeHHe.

HenipepnenbHbie yriieBoAopoAbl (a/IKeHbI, aKaJheHbl, aJIKUHbI).

AJKeHbI: COCTaB M CTPOEHHe, TOMOJIOTUUeCKUN psifi. DTWU/EH U TMPOMWUJIEH: COCTaB, CTPOEHUE,
(u3nueckre U XUMUUECKHe CBOMCTBA (peaki[iu TPUPOBaHUs, FajioreHUPOBaHUs], TUpaTaluu,
OKMCJIeHUS ¥ IOJIMMepHr3aliii) MoyyeHre U IpUMeHeHue.

Ankanvensl: OytagueH-1,3 u MeTwi0yTaaueH-1,3, XMMUUYeCKoe CTpPOeHHe, CBOWCTBA (peakijust
Mo/MMepU3aluu), TMpUMeHeHWe ([/s1 CHMHTe3a MPUPOJHOT0 W CHUHTEeTMYEeCKOro Kayuyka Hu
PE3HHbI).

OK 01
OK 02
OK 04
IIK...
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AnKuHBI: cocTaB W OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHUECKWH psifl. AILeTHIeH: COCTaB,
XUMHUECKOe CTpoeHHe, (u3nueckre W XUMHUeCKWe CBOWCTBA (peaklUyd THAPUPOBAHMS,
raJloTeHUPOBaHUs, TUJpATallid TOpPEeHWs), TIoJiyueHre W TIpUMeHeHWe  (MCTOYHUK
BBLICOKOTEMIIEPATYPHOTO TJIaMEeHH JIJIsi CBAPKU U Pe3KW MEeTaJlJIOB)

ApomaTuueckue yrieBofopofbl (apeHsbl). beH3on u Tonyon: coctas, cTpoeHue, ¢punMUecKrie U
XUMUWYeCcKre CBONCTBA (peakivy rajioreHupoBaHUs U HUTPOBAHUs), M0JyueHre U pUMeHeHue.
TokcuuHOCTb apeHOB (B/UsiHE OeH3071a Ha OpraHW3M uesioBeKa). ['eHeTHUecKasi CBSI3b MeXAY
yT7IeBOA0POAAMH, MPUHA/JIeXKALUMU K PA3/IMUHBIM KJ/IaCCaM.

[Tpypo/Hble UCTOYHMKY YI/1eBO0POJ0B. [Ipupo/iHBbIii ra3 1 nomnyTHble HeTsHble ra3bl. HedTh 1 1
eé mnpoucxoxkaenre. CrocobObl repepaboTK HedTHU: TIeperoHkKa, KPeKHHT (TepMHYeCKHH,
KaTa/IMTUUeCKUi), muposm3. [lpoaykTel TiepepaboTku  HeTH, WX TpUMeHeHHe B
IIPOMBILIEHHOCTH
u B ObITy. KaMeHHBIV yToJib ¥ IPOAYKTHI €T0 repepaboTKu
Tema 4.2. Cojiep>kaHue y4e0HOro MmaTepuasia 1 OK 02
®usuKo-xuMuuecke | B ToM umc/Ie MPAKTHYECKHX U JIa00pPaTOPHBIX 3aHATHM: OK 04
CBOWCTBA JlabopatopHasi pabota Ne3 «CBOMCTBa yT/IeBOJOPO/IOB».
yIJIeBOJ0PO/I0B TpuBHManbHasi ¥ MeXIyHapoJHass HOMEHK/IaTypa, XUMHUEeCKUe CBOWCTBA, CIIOCOOBI MMOJTyUYeHHst 1
yrieBogopozoB. [lomyueHre 3THeHAa M M3y4yeHUE ero CBOMCTB. MojenrpoBaHHe MOJEKYa U
XMMHWUECKUX TpeBpallieHU YyI/eBOZ0pOoJOoB (Ha NpUMepe 3TaHa, 3TW/IEHa, aljeTUleHa U Jp.) U
raJIOreHONPOM3BO/IHBIX
Pa3pgen 5. Kuciopoaocoaepxaujue opraHiyecKue coeJUHeHUs 14
Tema 5.1. Cojiep>kaHHe yue0HOro MaTepuasaa 2 OK 01
CnupTel. PeHO [TpenesbHbIe 0IHOATOMHbBIE CITUPTHI (METAHO/I U 3TaHOM): CTpOeHUe, pu3nuecKre U XUMUUeCKHe OK 07
CBOMCTBA (peakLyy C aKTMBHBIMU MeTa/l/laM{, rajioreHOBOZOPOJAaMH, TOPeHHe), IPUMeHeHNe.
BopopogHbie CBSI3UM MexXAy MoJieKy/laMy CIHMPTOB. Pu3noioruueckoe AelCTBHE MeTaHoJa U
3TaHOJIa Ha OpraHu3M uyejioBeKa.
MHoroatomMHble CUPTHI (3TUIEHIJIMKO/b U TVIMLEPUH): CTpOeHUe, (pu3nueckre U XUMHUYEeCKre 9
CBOMCTBA (B3aMMOJEMCTBME CO LIeJIOYHBIMM MeTa/l/laMM, KaueCTBeHHasl peaklusl Ha
MHOr0aTOMHbIe CIUPTHI). PU3NOIOrMUecKoe [eiCTBUe Ha OpraHusM uesioBeka. [IpumeHeHue
IJIML[ePUHA Y STUJIEHTJIUKOJIS.
®enHosi. CTpoeHHe MoJieKy/bl, (U3MUYecKre U XUMHUecKue CBOMCTBA (eHoma. TOKCUUHOCTh
(heHos1a, ero GusnosiorHyeckKoe AeMCTBUe Ha OpraHu3M uenoBeka. [IpumeHeHue deHosa
Tema 5.2. Cojiep>kaHue yuyeOHOro MmaTepuasia 4 OK 01
AnbJierusipl. Anbfieruapl U KeToHbl (dopManbierufi, alleTajbJeruf, aleToH): CTpoeHHe, (u3nWyecKre U 4 OK 02
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KapboHOBBIE KUCTOTHI.
Crno>xHblie 3¢upbI

XUMHYECKWe CBOWCTBA (peakLUM OKHUC/IEeHWs] U BOCCTAHOBJIEHWS, KauyeCTBEHHbIE peakluu),
TI0JIyYeHue U NprMeHeHue.

O/IHOOCHOBHBIE TIpeZiesibHble KapOOHOBble KUCIOThI (MypaBbHMHasi M YKCyCHasi KHCJIOTHI):
cTpoeHue, ¢u3MUeCKWe U XWMHUUecKHWe CBoMcTBa (0Olue CBOWCTBA KHUC/IOT, peakLus
sTepudUKaluM), MoayyeHWe W TipuMeHeHre. CTeapyWHOBasi W OJIeMHOBAasi KUCIOTHI Kak
TIpe/ICTaBUTe/N BBICIIMX KaDOOHOBBIX KUCIOT. Mbl/la KaK COU BBICIIMX KapOOHOBBIX KUCJ/IOT, UX
MoloLL[ee [IeNCTBYE.

CrnoxxHble 3(pypbl Kak MPOU3BO/HbIE KADOOHOBBIX KUC/IOT. ['MIp0ON3 C/I0KHBIX 3¢(UpoB. XKUpHI.
["'uaposvs xxupoB. [IpumMeHeHue XUpoB. broJiornyeckasi poJib JKUPOB

OK 04

Tema 5.3.
YrneBogpl

Copep:xaHue yueOHOro MaTepuasa

YrneBogpl: cocTaB, KrnacCUpUKalUs yriaeBOfOB (MOHO-, [AW- W monucaxapuiel). ['/rokosa —
MPOCTeNINK MOHOCaxXapuji: 0COOEHHOCTH CTPOEHHsI MOJIEKYJIbI, (U3nuecKue U XUMHUYecKue
CBOMCTBA TI/IIOKO3bI (B3aumogeiicTBue c ruapokcuzom meau (II), okucieHve aMMHUaUHBIM
pacTBopoM okcuzia cepebpa (I), BocctaHOB/IeHHe, OpoKeHHe TTH0KO03bI), HAX0XKeHHe B TIPUPO/IE,
NIpUMEeHEeHUe TJIF0KO3bl, OHOIOrMueckasl pojb B JKU3HEJESTe/IbHOCTU OpraHu3Ma uesioBeKa.
doTocunHTe3. DpyKTO3a KaK U30Mep I/IFOKO3bI.

Caxapo3a — TMpe/CTaBUTe/b [UCAXapW/OB, THAPOJU3 Caxapo3bl, HaXOXXJeHWe B TIPUPOJe U
TIpUMeHeHHe.

[MTonmcaxapuzbl: KpaxMasa U LieJUIto03a Kak NMpUpofHble monmuMepbl. CTpoeHuWe Kpaxmana U
L[e/IUTH0/103bl, (U3MYEeCKHe U XMMUUeCKUe CBOMCTBAa Kpaxmasa (TUJpo/n3, KaueCTBeHHasl peakLust
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHUUECKHe
CBOMCTBA
KUCJIOPO/IOCOIeprKalliuX
OpraHUYecKHUx
coeZIMHeHUMN

CopepxaHue yueODHOro MaTepuasa

B ToM uncie NMPAKTUYECKHUX U ﬂaﬁopaToprlx 3aHATHIA:

[Mpaktnueckass pabora Ne8. «HomeHK/IaTypa KHC/IOPOJOCO/EP)KAIIUX — OPraHUYeCKUX
CcoeZIMHEeHUM».

TpuBHManbHasi M MeXyHapoHasi HOMEHK/IaTypa, XUMHUUeCKre CBOWCTBA, CIIOCOOBI MOTyUYeHust
CUPTOB U (peH0J10B, KAPOOHOBBIX KUCJIOT U 3(UPOB, anbAeruoB U KeToHOB. CocTaB/ieHre cxemM
peakuuii (B TOM uKC/e TO MpeJ/I0KEeHHBbIM LefoUKaM TMpeBpalleHnii), XapaKTepU3yHIUX
XMMHUECKHe CBOMCTBA KUCJIOPOA0COepXKallMX OpraHMueCKUX CoeJMHEeHUN

[TpakTrueckass pabora Ne9. «XuMuueckue W ¢uU3MUECKre CBOWMCTBA KHCIOPOAOCOEPIKAIX
OpraHUYeCcKUX COeJUHeHUsI».

[TpoBeseHue, HabO/OZIEHWE W OMUCAaHWE [eMOHCTPAIIMOHHBIX OIbITOB: TOPEHWe CITUPTOB,
KaueCTBeHHble peaki[Md OJHOATOMHBIX CIHUPTOB (OKHC/IeHWe 3TaHona okcugom Mmenu (II)),
MHOT'0aTOMHBIX COMPTOB (B3aMMO/IeHiCTBHe TyllepuHa ¢ Tuapokcuaom meau (I1)), anpaerujo

OK 01
OK 02
OK 04
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(okuc/eHMe amMMMauyHbBIM pacTtBopoM okcuza cepebpa(l) u  rugporcupom wmemu  (ID),
B3aMMO/IeMCTBUE Kpaxmasa C M0[J0OM), U3yueHHe CBOKWCTB PAaCTBOPA YKCYCHOW KHUC/IOTHI

Pa3gen 6. A3oTcoiep)kaiijyie OpraHudecKrie coefuHeHus! 4
Tema 6.1. Cojiep>kaHue y4e0HOro MmaTepuasia 4 OK 01
AMUHBL. AMUHBI: MeTUIAMUH — TIPOCTEMIINY MpeJCTaBUTe/b AMUHOB: COCTaB, XMMHUYECKOe CTpOeHHe, OK 02
AMUHOKUCJIOTHI. (ur3nueckre U XMMHUYeCKHe CBOMCTBA, HAXOXK/eHUe B IIPHUPO/eE. OK 04
benku AMUHOKHCIOTHL KakK aMm@oTepHble opraHuueckude coefuHeHus. dusnueckre U XUMHUUECKHE

CBOMCTBAa aMHUHOKWC/IOT (Ha MpuUMepe TauLMHA). buonorvuueckoe 3HaueHWe aAMWHOKHC/IOT. 2

[Tenuppl.

benku Kak MpUpO/iHbIe ToMUMephl. [lepBrUYHasi, BTOPUYHAsE U TPeTHUYHasi CTPYKTypa OeKoB.

XWMHYecKre CBOWCTBA Oe/IKOB: TUAPO/IN3, IeHaTypallysi, KaueCTBEHHbIE PeakIMy Ha OesKu

B TOoM uMC/le IPaKTHYECKUX M JIAa00PaTOPHBIX 3aHATHI:

[TpakTuueckast pabota Nel0. «CBoMCTBa a30TOCOEPIKAIIUX OPTaHUUECKUX COeITUHEHU».

dusnuecKre U XMMHUYeCcKre CBOMCTBA aMUHOB (PeakLMU C KUC/IOTaMU U TOPEeHUs1) U aMUHOKUCIOT 2

(Ha mpumepe TiMIMHA). HabsrogeHre U orvcaHue [ieMOHCTPALMOHHBIX OTBITOB: JeHaTypaLys

0eJIKOB IIPY HarpeBaHUH, [IBETHBIE pPeakKIuy 0e/IKOB
Pa3pgen 7. BbicOKOMOJIeKy/IsIpHbIE COe{MUHEeHUs 2
Tema 7.1. CopepkaHue y4eOHOro MaTepuasia 2 OK 01
[Tnactmaccel. ITpakTHueckue 3aHATUA OK 02
Kayuyku. BosokHa [Mpaktnueckass pabora Nell. «CuHTe3, aHamM3 W KIaCCU(PUKALUS BBICOKOMOJIEKYJISIPHBIX OK 04

CoeMHeHU»

OCHOBHBIE TIOHATUS XHMWUU BBICOKOMOJIEKY/SIPHBIX ~COeJWHEHWH: MOHOMED, TOIUMep,

CTPYKTYPHOE 3BeHO, CTeleHb MOJUMepHu3aliM, CpefHss MoJieKy/sipHass Macca. OCHOBHbIe

METO/Ibl CHHTEe3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUMN — MI0JIMMepPH3aLiyis U MOJIMKOHeHCalysl. 2

OsHakom/ieHre ¢ o0Opa3jamMyd MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMAacC, KayuyKoOB:

TJ1aCTMacChl (MO/IMITHIIEH, TIOJIUIIPOIUIIEH, MTOJIMBUHUIX/I0OPHU, TTOJIMCTUPO); HaTypaabHbIA U

CUHTeTHUeCKHWe Kayuykd (OyTaJueHOBBIM, XJIODOTIPEHOBBIH UM HM30TPEHOBBIN); BOJIOKHA

(HaTypanbHBIe (XJ/IOMOK, IIEpCTh, IIENK), MCKYCCTBEHHble (aleTaTHOe BOJIOKHO, BMCKO3a),

CUHTeTHYeCcKHe (KalpoH U JIaBCaH)
KoHTpo/sibHasi pafoTta .
3 CTpyKTypa U CBOMCTBa OPraHUUeCKUX BellecTs (10 pa3zgenam 3-7) 2
IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/iep)KaHKe (cofiep)KaHKe MPUK/Ia/fHOT0 MOAY/JIS) 8
Pa3pen 8. Xumus B ObITY ¥ IPOU3BOACTBEHHOM /IesITe/TLHOCTH Ye/I0BeKa 8 OK 01
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Tema 8.1.

XumMuyeckue
TeXHOJIOTUH

B TOBCe/IHEBHOM
u 1podeccuoHalTbHON
JlesTeJIbHOCTH UesioBeKa

CopepxaHue yue0HOro MaTepHa/ia

[TpaBuia 3Ko/IOTHYECKU 1iesieco0bpa3HOro ToBefieHUsi B ObITY U TPYJOBOM [1esTeIbHOCTH B
L[efiIX COXPaHeHUsl CBOETr0 3/0pPOBbSi W OKpYXKarollleld TIPUPOJAHOM Cpefibl, OIMaCHOCTb
BO3ZIEMCTBUSI HA JKUBble OpraHU3Mbl OpraHUYeCKHWX BeIeCTB OT/AeIbHbIX K/IacCOB
(yryieBofopo/ibl, COMPTHI, (eHOJIbI, XJIOpOpraHUYecKue TPOW3BO/[HbIe, albJeTUbl U Ap.),
TI0Ka3areJb Mpe/ieJIbHO J0TyCTUMOM KOHLIEHTPAL[MK U ero WCToIb30BaHue.

Posib xumuM B 00ecIieUeHHH SKOJIOTUUYECKOH, HepreTHUeCKOW W MUIIeBOH 6e30MmacHOCTH,
pPa3BUTUM MeJWLIMHBI, CO3[JaHWM HOBBIX MaTepuasioB (B  3aBUCUMOCTH OT BHUJA
ripoecCcrHoHaTLHOM /leaTeTbHOCTH ), HOBBIX UICTOYHUKOB YHepPTrUH (a/1bTepHAaTUBHbIE UCTOYHUKU
3Hepruu). [loHSiITMe O HAyYHBIX MeTOJAaX T[I03HAHWS BeIIeCTB W XUMHUECKUX peaKL[Uil.
[TpencraBnenuss 06 OOIMX HAyYHBIX MPUHIUIIAX TPOMBIIUIEHHOTO TIOYUYeHHsT BaXKHEHIINX
BellleCTB (Ha ITpUMepax MPOU3BO/ICTBAa aMMHaKa, CepHOM KHUC/I0Thl, METaHOJ/Ia).

XuMHUsi U 370pOBbe UelOBeKa: TpaBWia 0e30MacHOrO WCIOIb30BaHUS JieKapCTBEHHBIX
TIperapaToB, OBITOBOM XMMHH B ITOBCEAHEBHOM XXKM3HU

B ToM uncsie MNPAKTUYECKHUX U naﬁopaTopme 3aHATHIL:

[Mpaktryeckass pabota Nel2. «[IpuMeHeHWe XUMHUECKUX BEILECTB W TEXHOJIOTHH C Y4eTOM
Oyayiieli nmpodeccuoHaNTbHOM eI TeTbHOCTH.

PemmeHuie keiic-3alau MO TeMaM: TMHIIEBble TPOJYKThbl, OCHOBBI pallMOHA/NBHOTO TMUTaHUS,
Ba)KHENIlIMe CTpOMTe/NbHble W KOHCTPYKLMOHHblE MaTepuabl, CelbCKOX035iCTBEHHOE
TIPOU3BO/ICTBO, KPAaCKH, CTEK/IO, KepaMuKa, MaTepyasbl [/ 37eKTPOHUKH, HaHOMaTepualbl,
TeKCTH/IbHBbIE BOJIOKHA, WCTOUYHHUKMA SHEPrUM, OpraHUUeCKHe W MUHepasbHble ya00peHus,
JleKapCTBeHHbIe M KOCMeTHUeCKHe TIperaparkl, ObITOBast XUMHUsI, MaTePUaJbl U3 UCKYCCTBEHHBIX U
CUHTeTUYeCKHUX BOJIOKOH.

3amuTa: IlpefcraBneHuve pe3y/nbTaTOB pellieHUsl Keic-337ady B (opme MUHM-[J0K/Iaja
(IomycKaeTcs MCTO/Tb30BaHKe rpadMueCcKUX M Mpe3eHTal[MOHHbIX MaTepPUasioB)

OK 02
OK 04
OK 07

ITpomMe)xyToUHasi aTTecTalus Mo gucHumnmHe (auddepeHIIMPOBAHHBIN 3aUeT)

Bcero

66
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3. YCJ/I0BUA PEAJIN3AIINN ITPOI'PAMMBI
OBIIEOBPA3OBATE/IBHOMY IIPEIMETY

3.1. TpeboBaHusa K MHHUMA/JTbHOMY MaTepPHATbHO-TEXHHYECKOMY
o0ecreueHu o

i peanu3alju TPOrpaMMbl TIpeAMeTa AO/DKHBI OBITb TIPeyCMOTpEHBI
cefyrolye CrielyaibHble TIOMeIleHus: yueOHbI KaOWMHeT XUMHUU U yueOHOM
XUMHUeCKOH 7abopaTopum.

OddeKkTUBHOCTL  TIperofiaBaHust  001jeoOpa3oBaTe/IbLHOMY — TIPEJIMETY
«XVMHsST» 3aBUCUT OT Ha/JMUHSl COOTBETCTBYIOIIIEr0 MaTepHaTbHO-TEXHUUECKOTO
OCHallleHusi. ITO 0ObSCHSIeTCSI 0COOEHHOCTSIMU TIpeIMeTa, B MEPBYIO0 ouepelib, eé
9KCTIepUMEeHTa/lbHBIM ~ XapaKTepoM, IIUPDOKUM CIeKTPOM TIpUMeHeHUs WU
NPaKTHUeCKOH  3HAUMMOCTBIO. PeKoMeHAyeMoe  MaTepHa/bHO-TeXHUUeCKOe
obecrieueHre KabuHeTa XUMHM W XUMUYeCKOW JiabopaTOpuM BKIIIOUAeT:
CreliaJM3MpPOBaHHY0 Mebesb U CUCTeMbl XpaHeHUs], TEXHUUeCKHe U 37IeKTPOHHbIe
cpeAcTBa  O0OyueHHSs, JeMOHCTpAI[MOHHble  yueOHO-Har/siHbIE  TTOCOOHS,
J€EMOHCTpAlIMOHHOEe 000py/0BaHWe U TIPUOOPEI, 1ab0paTOPHO-TEXHOJIOTUUECKOe
obopyzoBaHue, 1ab0OpPaTOPHYIO XUMHUECKYH TIOCyny, Mmojenu (o0bemMHble U
TJIOCKWE), HaTypalbHble O00BeKTbl (KO/UIEeKIMHA, XUMHYeCKHe pPeaKkTHUBbI),

obopyaoBaHue 1ab0paHTCKOM.

Crnenann3upoBaHHasA Mede/Ib H CHCTeMbI XpaHeHHUsI
1 | Cron 1abopaTopHBIH 1€MOHCTPAI[UOHHBIN (C 3aIlIUTHBIM, XUMOCTOUKUM U TEPMOCTORKUM
MOKPLITEM, PaKOBHUHOM, TTO/IBOJKON U OTBeJIeHHEeM BO/Ibl, CAHTEXHUKOMH,
3JIeKTPUYEeCKUMU PO3eTKaMH, aBTOMaTaMU aBapUWHOTO OTK/IHOUEHUsI TOKa)
2 | Cron nabopaTopHBIM [eMOHCTPAIJMOHHBIM C HaZICTPOUKOM (C 3aIUTHBIM, XUMOCTOMKUM U
TePMOCTOWKUM TTOKPBITHEM)
3 | Cton yueHWUeCKui 1abopaTOPHBIH, PeryIMpyeMblii 10 BBICOTe (C 3al[UTHBIM,
XUMOCTOHKUM U TEPMOCTOUKHUM TIOKPLITHEM, PAKOBUHOM, OOPTHKOM T10 Hapy>KHOMY
Kparo, MOJBO/IKOM U OTBe/IeHUeM BO/Ibl, U CAHTeXHUKOM)/CTOJT yueHUUeCKUH,
PeryJIMpyeMblii 110 BbICOTe (TIpHoOpeTaeTcst TOBKO MPU HaJIMUUHU CIelAaTbHOTO
71ab0paTOPHOT0 OCTPOBHOTO CTOJ1a) (N0 Koauuecmay o0yuarouwuxcs)
4 | Ctyn yueHuueckui (no konuuecmay obyuaroujuxcsi)
OrxeTymirenb
6 | Jocka kiaccHasi/PenbcoBasi cUCcTeMa C KJIaCCHOM M UHTePAKTUBHOM JJ0CKOU
(mporpamMMHOe obecrieueHue, TTPOEKTOP, KPervieH!s B KOMIUIEKTe )/ MHTepaKTUBHOM
TraHesbio (MMPorpaMMHOe obecrieueHre B KOMIUIEKTE)
CTOJI C SIMKaMHM [JI7Is1 XpaHeHUst/TyM0Ool (pabouee mecmo npenodasamesst)
8 | Kpecno oducHoe (pabouee mecmo npenodasamesst)

ul

~
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ITocka rpo6koBast/[Iocka MarHUTHO-MapKepHast

10 | Cuctema (yCTPONCTBO) /1Jisl 3aTeMHEHUsS] OKOH

11 | ITkad BBITSHKHOM MaHOpaMHBbII

12 | IlIkad as XpaHeHUs] yueOHBIX TTOCOOHI

13 | AnrTeuka yHUBepcasibHasi /11 OKa3aHus TIePBOM MeAULIMHCKOM TTOMOLA

TexHuueckue cpejcTBa

1 | MHorodyHKI[MOHa/IbHOE YCTPOKWCTBO/TIPUHTEP

2 | VIHTepaKTHBHBIN MTPOrpaMMHO-AaIapaTHbIN KOMIIEKC MOOM/TBHBIN WK CTallMOHAPHBIN
(mporpammHOe obecrieyeHue, IPOEKTOP, KpervieHre B KomruieKTe)/PenbcoBasi cuctema ¢
K/IACCHOM 1 MHTePaKTUBHOU JOCKOH (TIporpaMMHOe obecrieueHne, MpOeKTop, KperieHre
B KOMITJIEKTe )/ IHTePAKTUBHOM TaHebi0 (POrpaMMHOe obecrieueHre B KOMIIEKTE)

3 | [TepcoHampHBIN KOMITBIOTEp C TIeprdepreii/HOyTOYK (TMLeH3MOHHOEe TIPOrPaMMHOe
obecrieueHre, 0Opa3oBaTe/IbHbBIN KOHTEHT U CUCTEMa 3alllUThl OT BPeJOHOCHOM
vuH(opMaruu, mporpaMmMHoe obecriedeHue Ayisi LIMGPOBO# 1abopaTopuu, C
BO3MO>KHOCTBIO OHJIaliH-0TIpOCa)

J/IeKTPOHHBIE CPeACTBA 00yUeHHs

1 | DnekTpoHHBIe cpefcTBa 00yueHUst/VIHTepakTHBHBIE TI0COOMS/OHMAaUH-KYPChI (N0
pazdenam paboueli npo2pammbl)

JleMOHCTpaIHOHHBIE yUe0HO-Har/IsiiHbIe M0Co0us

1 | CnoBapu, CIIpaBOYHHUKH, SHLMK/IONEAUs (N0 XUMUYECKUM HAyKam)

2 | KoMIJIeKT ropTpeToB BeJIMKUX XUMUKOB

3 | ITocoOus HArAsAHOM SKCIO3ULUN

4 | Ileprogrueckasi cucTeMa XuMUuecKux 3ieMeHToB [I.1. MeHzieneeBa

Crnenpanu3upoBaHHas Me0e/Ib M CHCTeMbl XpaHeHH JI/isi XHMUYeCKO¥ j1adopaTopuu

JIabopaTopHBIM OCTPOBHOM CTOJI (IBYXCTOPOHHUH, C 3al[UTHBIM, XUMOCTOWKUM U
T€PMOCTOMKUM MOKPBITHEM, Ha/ICTOJ/IbEM, C MOCBETKON 1 3/IeKTPUUECKUMU PO3eTKaMH,
TIOZIBO/IKOM U OTBe/IeHHeM BO/Ibl, U CAHTEXHUKOM)

Crys 1abopaTOpHBIH, PEryJTUPYEMBIH 110 BBICOTE

Crost nabopaTOpHBIM JeMOHCTPALIMOHHBIN (C 3aIUTHBIM, XUMOCTOMKHUM U TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, MOABOKOU U OTBeJeHUeM BO/ibl, CAHTeXHUKOM,
3JIeKTPUYECKMMU PO3eTKaMH, aBTOMaTaMH aBapUHUHOT0 OTK/IOYEHUs TOKa)

Cros1 1abopaToOpHbIN IEMOHCTPAI[UOHHBIN C HaZICTPOHKOM (C 3al[UTHBIM, XUMOCTOMKUM U
TePMOCTOMKUM TTIOKPBITUEM)

U1

CTo7 C SIMKaMu [T XpaHeH!st/ TyMOOo#

D

Kpecsio oducHoe

~

Orneryluuvresns

JleMOHCTpaIHOHHOE 000pYy/J0BaHKe H TPUOOPHI I/Isi KaOMHeTa U JIa0opaToOpuu

Becsl s/1ekTpoHHBIE ¢ USB-niepexoiHUKOM

CTONMMK NMOoAbeMHbIN

LlenTpudyra jeMoHCTpalMOHHAasI

[IITaTWB 1eMOHCTPALMOHHBII

Arninapar Jijist IpoBe/ieHus1 XMMHUYeCKUX peakiuii

Annapat Kunma

IOBAMOMETP

['openka yHUBepcaibHast

OO (N |V |W|N |-

[Tpubop A1 WTOCTPALIMK 3aBUCUMOCTH CKOPOCTU XMMUUECKUX Peakivii OT yCI0BUM
OKDY’Karolllel cpefibl

Habop /15 371eKTposv3a 1eMOHCTPALMOHHBIH

[Tpubop /15 OTILITOB 10 XUMUH C 3JIEKTPUUYECKUM TOKOM (71a00paTOPHBIA)

HpI/I60p AJI OKHMCJIEHWA CITMPTA Ha Me€AHBIM KaTda/IN3dTOPOM

[Tpubop 15 IoyYeHus Ta/IOUI0a/IKaHOB IEMOHCTPAI[MOHHBIN
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14 | TTpubop /15 TIoJTyYeHUsI PACTBOPUMBIX BEIIeCTB B TBEPZOM BH/IE

15 | YcraHoBKa Jj1s1 GUIbTPOBAHMS M0/T BAKYYMOM

16 | TTpubop asisi onpesiesieHust COCTaBa BO3/yXa

17 | 'a3oaHa/nMM3aTOp KUCI0PO/ia U TOKCUUHBIX ra30B C IU(PPOBOY MHAMKALIMEN MoKa3aTesnei

18 | TIpubop A/1s1 WITFOCTPALIMK 3aKOHA COXPaHeHHsI MacChl BeIIeCTB

19 | ¥YcraHOBKa [I/11 NEPErOHKU BeIeCTB

20 | bapomeTtp-aHepou/

21 | Habop A/1s1 u3yveHusi BOJOPOJHON SHEPTeTUKH

22 | pH-MeTphI (OonosHumenbHoe sapuamugHoe 0bopyooeaHue)
JIabopaTopHO-TexXHoJIorHYecKoe 000py/joBaHue /151 KabuHeTa U jlabopaTopun

1 | [Tpubop jyis IoSyYeHUs TaJI0U0aKAaHOB M CJIOXKHBIX 9(UPOB 71ab0paTOPHBIMA

2 | KonboHarpepaTte/ib

3 | D/IeKTPOIUIUTKA

4 | ba"sg KoMOHMHUpPOBaHHasi JabopaTopHast

5 | Becsl 1 ChIlyunx MaTepuasioB

6 | I[Tpubop 1 1o/TydeHus Ta30B

7 | CniupToBKa 1abopaTopHasi

8 | MarHuTtHas Meluaska

9 | Mukpockor 1x$poBOi C PYKOBOJCTBOM IM0JIb30BaTeisi ¥ 0coOueM /IJisi yYaImxcst

10 | Habop /11 YMCTKU ONTHKU

11 | Habop mocy bl /i1l peakKTUBOB

12 | Habop mocy/1bl ¥ PUHA/IIEXKHOCTEH /111 PAaOOThI C MaJIbIMU KOJTMUECTBAMU BEIIIeCTB

13 | Habop nipuHajjie;KHOCTeH /1T MOHTaKa MPOCTEMUIITHX MMPUOOPOB 10 XUMHUH

14 | Habop mocy/ibl ¥ IpUHA/|JIe)KHOCTeN 13 TIponusieHa (MUKpoJsiabopaTopwusi)

JlabopaTopHasi XuMHUecKasi MOCy/a /i KaOuHeTa 1 J1adopaTopuu

1 | KoMIuiekT K016 IeMOHCTPAI[MOHHBIX

2 | Habop npoboK pe3snHOBbIX

3 | INepexo/ CTeK/ISHHbBIN

4 | Tlpobupka Bropija

5 | ITpobupka ABYXKOJIeHHAsI

6 | CoemyHUTENDH CTEK/ISTHHBIN

7 | 3aKUM BUHTOBOM

8 | 3axxum Mopa

9 | [llnaHr CUIMKOHOBBIM

10 | KoMIiieKT CTeK/ITHHOM TOCY/Ibl Ha IITM(daxX AeMOHCTPALMOHHBIN

11 | Jo3upytoliee yCTPOMCTBO (MeXaHUYECKOe)

12 | KomriieKT mu3zeniii U3 Kepamuky, dhapdopa u ¢asiHca

13 | KomriiekT okek aphopoBbIxX

14 | KoMnyieKT MepHBIX K0JIO Masioro obbema

15 | KoMIJIeKT MepHbIX KO0

16 | KoMIijieKT MepHbIX LHAJIMHAPOB MJIACTUKOBBIX

17 | KOMIIJIEKT MEPHBIX [[WJIAHAPOB CTEKJITHHBIX

18 | KomrieKT BODOHOK CTEKJ/ITHHBIX

19 | KomIL1eKT NUIeToK

20 | Komm/1eKT cTaKaHOB IJ1IaCTUKOBBIX/CTEKJISIHHBIX

21 | KoMnjiekT cTakaHOB XUMHUYECKUX MEPHbBIX

22 | KoMneKT CTaKaHUYUKOB /151 B3BEIIIMBAHUST

23 | KOMIUIeKT CTYIIOK C [eCTUKaMu

24 | Habop mmaTesnei

25 | Habop nuHIIeTOB
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26 | Habop vamek [Tetpu

27 | TpyOKa cTeK/IsiHHast

28 | OKcUKaTop

29 | Yara KpucTaam3alioOHHast

30 | umniel TUTe/IbHbIE

31 | BropeTka

32 | ITpobupka

33 | baHka 1oJy peakTUBbI TTOJIMITUIEHOBASs

34 | baHKa 110/l peaKTUBBI CTEK/ITHHAsI 13 TEMHOT'O CTEKJ/Ia C TIPUTEPTOM TTPOOKOM
35 | Habop CK/ISIHOK [i7isi PaCTBOPOB PEaKTHBOB

36 | ITanouka cTek/siHHas

37 | llltaTuB fi71s1 TPOOGUPOK

38 | KomnyieKT cpefCTB [J1s1 UHAWUBUAYAJbHOM 3alUThI

39 | KoMIjieKT TepMOMETpPOB

40 | CymmibHas raHesib Jis OCY /bl

41 | ®unbTpoBasbHast Oymara/punbTpel OyMaykHbIe (OONOAHUMEAbHOE 8APUAMUBHOE

obopydoeaHue)

Mopenu (00 beMHBIE U IVIOCKHE), HATyPa/IbHbIe 00beKThI (KO/IIEKIIMH, XUMHYECKHEe
pPeaKTHBBI) /151 KaOHUHeTa U J1abopaTopum

KomrieKT Mogiesieli KpUCTa/UTMUeCKUX pellieToK

Mogesib MOieKyIbl Oesika

Habop /111 Mo/ie/TMpOBaHKsl CTPOEHHUsI HEOPTaHUUYeCKUX BeleCTB

Habop /17151 MOZieTMpOBAaHKsI CTPOEHUSI OPraHUUeCKHX BeIeCTB

Habop /11 MO/ieNTMpOBaHMsI CTPOEHHsI aTOMOB U MOJIEKYJT

Habop /151 MOZieTMpOBaHKsI 3JIEKTPOHHOTO CTPOEHHSI aTOMOB

KoMI1/1eKT KoJIIeKLUi

IO |UT|B|W|N

KomMmieKkT XuMuyeCcKux PeaKTHBOB

O0Oopy/oBaHKe J1a0D0PAHTCKON KaOMHeTa XUMHH

CTo7 C SIMKaMu [T XpaHeH!st/ TyMOO#

Kpecsio oducHoe

Cros1 1abopaTOpHBIM MOEUHBIM

Cy1musibHasi maHesib f1Jisl IOCY bl

IIIkad 1151 XpaHeHUsT yueOHBIX MOCOobUi

[Ikad /151 XxpaHEeHUsI XUMHUUYECKHUX PeaKTUBOB

[TTkad a5 XpaHeHUst 1abOPaTOPHOM MOCY/IbI/IIPHOOPOB

[Tkad BHITSHKHOM

OO N |UT|AW|N |-

JIabopaHTCKMI CTOJT

Cryn 1abopaTopHbIH, peryJupyeMblii 10 BBICOTe

==
=l =)

ONeKTPUYECKUN aKBaJUCTUILIITOD

—_
N

[Ikad cymmibHbIN

—_
w

Pe3unHOBEIE MepudTKn

—_
n

KOMIIEKT epIiieid /it MBIThsI TaOOPAaTOPHOM MOCY/IbI

3.2. MudopmaruoHHoe odecreyeHHe peasiM3aldd MPOrpaMMbI

[ng  peanusaluyd  MOpOrpaMMbl npegMeta  O6ubauoTeuHbllt  (POHA

O6paBOBaTEHbHOﬁ OprdHU3dllM MMEET IIeUdTHbI€ K 3JIEKTPOHHLIE yqe6HI/IKI/I n

pa3paboTaHHble B KOMIIJIEKTe C HHMH YyueOHbIe T10ocobus (Tpy HaIWUuWN),
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JOMyIlleHHbIe K MCIO/b30BaHUIO TIPH pean3al[ii 00pa30BaTe/bHBIX MPOrpamMm
cpeiHero mpodecCHOHaIbHOTO 00pa30BaHUs, peau3yeMbiX Ha 06a3e OCHOBHOIO
o011iero obpa3oBaHusl.

[lpy peanusayd TPOrpaMMbl  MpeJMeTa BO3MOXKHO HCIO/Ib30BaHKUe
5JIEKTPOHHBIX 00pa30BaTe/IbHBIX PeCYPCOB, JAOMYIL[eHHbIX K HCIO0/b30BaHUIO IIPU

peau3aru 00pa3oBaTeIbHBIX ITPOrPAMM CpegHero 001ero oopa3oBaHuS.
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4. KOHTPOJ/Ib MU OIEHKA PE3Y/IbTATOB OCBOEHUA
OBIIEOBPA3OBATE/IBHOMY IIPEIMETY

KoHTposib ¥ oOljeHKa pe3y/bTaTOB OCBOeHUs 001eobpa3oBaTe/lbHOMY
TipeIMeTy pacKpbIBalOTCS Yepe3 AUCLIUMIVIMHAPHBIE Pe3y/bTaThl, HallpaBeHHbIe Ha
dopmupoBaHre o060mMX ¥ MpodeccHoHaTbHBIX KOMIIETeHIIM TI0 pa3jenam
Y TeMaM COjiep>KaHusl yueOHOro MaTepHaria.

Oo6mas/npodeccuoHanbHast

Tun o1eHOUYHBIX

Pa3gen/Tema .
KOMIIeTeHIUs MeponpHUATHH
OK 01. Beibupats crioco0bl perieHust Tema 1.1-1.7
3a/1au npodeccUoHaMbLHOM AesTesibHOCTH | Tema 2.1, 2.2
TIPUMEHUTE/IBHO K Pa3/IMUHbIM Tema 3.1 TecTrpoBaHue
KOHTEKCTam Tema 4.1 YcTHBIM Onpoc
Tema 5.1-5.4 Perienvie pacuéTHbIX 3a7a4
Tema 6.1 Habnromenue 3a xoqoM
Tema 7.1 BBITIOJTHEHUSI TIPAKTUKO-
Tema 8.1 OpPUEHTUPOBAHHBIX 3a/laHAN
OK 02. Ucnosib30BaTh COBpEMEHHbIE Tema 1.2, 1.4, [IpencraBnenue
Cpe/iCTBa MOWCKA, aHa/In3a 1 1.6,1.7 pe3y/bTaToB
VHTepIipeTalui MH(OpMaLuy, 1 Tema 2.1, 2.2 MPaKTUYeCKUX 1
rH(MOpPMaLIMOHHbIE TEXHOJIOTUH IS Tema 4.1, 4.2 nabopaTopHbIX paboT
BBITIOJTHEHUS 3a/iau NIPOo(eCcCUOHaTbHOU Tema 5.2-5.4 [IpoBeseHre XMMUUECKOT0O
JlesATe/IbHOCTH Tema 6.1 5KCIIepUMeHTa
Tema 7.1 Beoinonnenue
Tema 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 paboT o
OddekTHBHO B3aUMO/IeMCTBOBATh U Tema 2.1, 2.2 pasjiesiam IpeaMera
pa60TaTb B KOJUIEKTHUBE U KOMaH/e Tema 41, 4.2 O]_[eHKa CaMOCTOATEe/IbHO
Tema 5.2-5.4 BBITIOJIHEHHBIX 3a/jaHUN
Tema 6.1 3alyra pelieHUs Kekc-
Tema 7.1 3ajau (c yuetom Oyayiei
Tema 8.1 rpogeccruoHabHOM
OK 07. CopeiicTBOBaTb COXpPaHEHUIO Tema 1.7 J1esiTeIbHOCTH)
OKpY’Karollleil cpefibl, Tema 5.1 BrinonHenue 3aganuii
pecypcocOepe)xeHuo, MPUMeHsTh 3HaHus | Tema 8.1 MPOMEXXYTOUHOH
00 U3MeHeHUH KJIMMaTa, PUHLIUIIbI aTTecTaluu

Oepe>X/IMBOTO MTPOU3BOACTBA, 3PPEKTUBHO
JleicTBOBaTh B Upe3BblUaiiHbIX CUTYaLUsX
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