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1. OBIIIAA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIIEOBPA30BATE/IbHOM U CIIUITL/INHBI

1.1. Mecto AMCIMIUIMHBI B  CTPYKTYpe OCHOBHOH  mnpodeccHoHaTbHOMN
o0pa3oBaTe/IbHON MPOrpaMMbI

OG6iieobpa3oBaresibHas AUCHUIUIMHA «XHUMHs» H3ydaeTcss Ha 0a30BOM YpOBHE B
ob111e06pa3oBaTebHOM LHK/Ie yueOHOro MyiaHa OCHOBHOM NpodeccrioHanbHON o6pa3oBaTebHON
IporpamMsl YKpyIHeHHbIX rpyril B cootTBeTcTBUU ¢ PI'OC CIIO 40.02.04 «FOpucnpyaeHnus»

1.2. Ilesu 1 ny1aHUpPyeMBble pe3y/ibTaTbl 0CBOEHUS JMCLIUIIMHBI
1.2.1. e 1 3afaum JUCLUTIMHBI

CogeprkaHre porpamMMsbl 0011je00pa30BaTe/TbHOM AUCLUIITMHBI « XMMHs» HaIllpaBIeHo Ha
JOCTIDKEHHe CIeIyIOLUX Lie/1ei:

- (¢hopMHpOBaHUe CHUCTeMbl XMMHYECKHWX 3HAHWM KaK BaKHeHIllel COCTaB/sOIei
eCTeCTBeHHO-HAayuHOW KapTWHbI MHpa, B OCHOBe KOTOPOW Jie)KaT KIIoueBble TIOHATHS,
byHIaMeHTa/IbHbIe 3aKOHBI U TEOPUH XUMHM, OCBOEHME s13bIKa HayKH, YCBOEHHE U TTIOHUMaHHe
CYIIHOCTH JOCTYIHBIX 0000IIIeHNi MUPOBO33pEHYEeCKOT0 XapaKTepa, 03HaKOMJIEHHe C MCTOpPUei
WX Pa3BUTHS U CTaHOBJIEHUST;

- dbopmMHpoBaHre W pa3BUTHe TIPECTaBJIeHHWN O HayuyHBIX MeTOoJaX TMO3HAHUS
BeIIeCTB ¥ XUMUUECKUX Peakiuii, HeoOX0AUMBIX 7St TpUoOpeTeHUs] yMeHH OpUEeHTHUPOBATHCS B
MHpe BEIIeCTB U XUMHUECKUX SIBJIEHWM, UMEIOIIUX MEeCTO B TIPUPO/ie, B TIPAaKTUUYECKOH U
TIOBCeIHEBHOM JKU3HM;

- pa3BUTHE YMEHUH M CIOCOOOB [leATeNbHOCTH, CBSI3aHHBIX C HabO/rOfIeHueM U
00BSICHEHEM XUMHUECKOTO 3KCIIepUMEHTa, COO/I0IeHeM MpaBu/l Oe3oracHoro obpaireHus C
BeIL[eCTBaMH.

3ajauu AMCIUIUIAHBI:

1) chopmMupoBaTh TOHMMaHHE 3aKOHOMEPHOCTeM TIPOTeKAHHSI XUMHUECKUX
TIPOLIECCOB U SIBJIEHUM B OKPY’Karolllel cpefie, a TaKXKe UX CBSI3b C LIeJIOCTHOW HayYHOW KapTUHOU
MHpa U JPYTHMH eCTeCTBEHHbIMU HayKaMH;

2) Pa3BUTb yMeHHs COCTaB/ATb (HOPMY/bl HEOpPraHWUeCcKMX U OpraHuuecKux
BEIleCTB, YpPaBHEHUsT XUMHUECKHUX peakIui, OOBSCHATh WX CMBIC], WHTEPIIPeTHPOBATh
pe3y/bTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copMHpoBaTh HaBBIKH TIPOBE/IEHUST TIPOCTEHNIIINX XUMHYECKUX
JKCTIepUMeHTalbHbIX MCCAe/JoBaHui C cobmoieHneM TipaBui 6e3omacHoro obpaiijeHust ¢
BellleCTBaMH 1 7abopaTopHbIM 000pY/J0BaHUEM;

4) Pa3BUTb YMeHUsT HaxOJWUTh, AHAIM3UPOBATb U WCIOB30BAaTh HWHGMOPMALUIO
XUMUUYECKOTO XapaKTepa W3 Pa3/MUHbIX MH(OPMAIMOHHBIX WCTOUYHHMKOB, BK/IIOUas yueOHYIO

JUTepaTypy, HayuHble MyOIMKaly U UHTepHEeT-PeCypChl;



5) chopMupoBaTh yMeHUsI MPOTHO3MPOBATh TOC/EACTBUSI CBOEH [esTeTlbHOCTH U
XUMUUYECKUX TIPUPO/IHBIX, OBITOBBIX W MPOWU3BO/CTBEHHBIX IPOLECCOB, YUUTHIBAsE BO3MOKHbBIE
9KOJIOTUUECKHE U COI[a/IbHbIe BO3/IeHCTBUS;

6) chopMupoBaTh TOHMMaHWEe 3HAUMMOCTU [OCTH)KEeHHUM XWMUUeCKOW HayKu W
TeXHOJIOTUM [/l pa3BUTUSI COL[MA/JIbLHOM W TPOU3BO/CTBEHHOW cep C yMeHHeM TMPUBOAUTH
TIpPUMephl UX MPUMEeHEeHUsI B pa3/IMUHbIX chepax XKU3HU.

1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOEHHUs 0011[e00pa30BaTe/IbHON JUCHUIUIUHBI B
coorBeTcTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue oOmieoOpa3oBarenbHasi [JUCLATIMHA «XWMHS» HWMeeT TIpH

dopmupoBanuu u passutuu OK u ITK.



Koa u
HanMeHOBaHUe
(opMupyembIx
KOMIIeTeHI|MH

I1naHupyemMbie pe3y/ibTaTbl 0CBOCHUSA AV CIATIIMHBI

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;

JuciunIMHapHble pe3y/IbTaThl JO0/DKHBI 0TPaXKaTh:

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 (MpeAMeTHbIE) pe3y/bTaTbl U JO/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
WCTOYHHKOB (CpeJCTB MaccoBOi nHpopMaluy, cetb IHTepHeT

U [IpyTue).




OK 04. 3¢ddexTrBHO

JINYHOCTHBIE pe3yjabTaThbl JO/DKHbI 0TPAXKAaTh B YdCTH:

JucnuninHapHble (MpeAMeTHbIe) pe3y/IbTaTbl M JO/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 0TPaXXaTh B UacTH: | [lucuiuinHapHble (MpeAMeTHbIe) pe3y/bTaTbl U JO/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
5KOJIOTUUeCKHe  T0C/Ie/CTBUS
JleliCTBUM, NpeioTBpalljaTh UX.

MetanpeaMeTHbIe pe3y/bTaThl JO/DKHBI 0TPAXKaTh:

OBnajeHue yHUBepCa/JIbHBIMU y4eOHbIMH

M03HaBaTe/IbHBIMU AefICTBUAMMH:

B) padora c uHdopManmeii:

HeO/1aronpusiTHbIe
npeArpUHUMaeMbIX

- WCIOJb30BaTh  CPeACTBA  MH(OPMALIMOHHBIX |
KOMMYHUKAIJMOHHBIX ~ TeXHOJOTWH B  pelleHHun
KOTHUTHBHBIX, KOMMYHHKaTUBHBIX u

OpraHU3alMOHHBIX 3a/]au € Cob/0jeHrneM TpeboBaHU
IPrOHOMMKH, TEXHUKH 0e30MacHOCTH, T'UIHMEeHBbI,
pecypcocOepe)keHusi, PaBOBbIX U ITUUECKUX 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,
TIOHMMasl CMBIC/I  TI0KasaTesss TpeJie/IbHOM  JI0MyCTHMOMN
KOHLIeHTpaL1H.

[1K 1.2. [IpyuMeHsITb
HOPMBI T1paBa AJisi
pellieHus 3a7jau B
ripoecCcroHaTBLHOM
JlesiTeNIbHOCTH

- Oco3HaHHbBINM BEIOOD OyayIeii mpodeccr U
BO3MOJKHOCTEH peai3ariii COOCTBEHHBIX KU3HEHHBIX
TJIaHOB; OTHOIIIEHHe K MpodecCHoHaTbHON JesiTeTbHOCTU
KaK BO3MO>KHOCTH YYaCTHS B PEIlIeHUH JTMUHbIX,
00I111eCTBEHHBIX, TOCYAAPCTBEHHBIX, 00IIjeHal[MOHATbHBIX

nipobiiem.
- YMeHHe  CAMOCTOAITENILHO  OMpeAeNsiTb  Lielu
JeATeIbHOCTM W COCTaBJISITh  TUIAaHbI  [1eSITe/IbHOCTH;

CaMOCTOSITE/IbBHO ~ OCYLLECTB/IATh, KOHTPOJIMPOBAaTh U
KODPeKTUPOBaTh  JesiTe/IbHOCTh;  WCIIO/Ib30BaTh  BCe
BO3MOXXHbIE€ PeCypChbl AJii JOCTV)KEHUs] TOCTaB/IeHHBIX
1jesiell ¥ peayu3aliuyl TUIAHOB [IeATeIbHOCTH; BbIOMPATh
yCIellHble CTPaTeruy B Pa3/IMUHbIX CUTYaLHsIX.

- copMHpOBATh TIPe/ICTaBIEHUS: O XUMUUECKON
COCTaBJISIFOLLeN eCcTeCTBeHHOHAYYHOM KapTUHBI MUpPa, PO/U
XVUMHWH B TIO3HAHWUU SIBJIEHUI TIPUPO/IbI, B (HOPMUPOBAHUA
MBIIIJIEHUS U KYJIbTYPbI IMYHOCTH, ee (QyHKLIMOHATEHON
IPaMOTHOCTH, He0OXOIUMOM ZIJIsl pellleHus IPaKTHUeCKUX
3a/1a4 ¥ 3KOJIOTHUeCKr 000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY
3[J0POBbIO 1 TIPUPOZHOM Cpe/ie;

- yMeTb COOJTIOATh MPaBU/Ia IKOTOTUUECKH LieIeco00pa3HOro
ToBeIeHNsI B OBITY U TPYZOBOU JIeSITe/TbHOCTU B 1IeJIsIX
COXpaHEeHHsl CBOET0 37J0POBbs U OKPY’KaroLel MpUpoHON
Cpefbl; YUUTBHIBATH OTACHOCTH BO3/JIEMCTBHUS Ha KUBbIE
OpraHu3Mbl OTpe/le/IeHHbIX BelleCTB, TIOHUMasi CMbIC/T
TioKa3aTesisi rpe/ie/TbHOM 10MyCTUMOU KOHLIeHTPaLUuU

- yMeTb aHa/IM3UPOBaTh XUMHUYECKYI0 UH(POPMaLHIO,
Mo/Ty4yaeMyHo 13 pa3HbIX MCTOYHUKOB (CpeZiICTB MaCCOBOM
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MH(OpMalluK, ceTb VIHTEepHeT U Apyrue);

- B/IaJ€Tb OCHOBHBIMU ME€TOJdMH HAYUYHOI'O MMO3HaHWA BEILLECTB

U XUMHWUECKHUX  siBlieHWM  (HabmromeHue,
9KCTIePUMEHT, MOZIe/TMPOBaHKe)

U3MepeHHe,
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2. CTPYKTYPA U COJJEP)KAHVE OBIIIEOBPA30BATEJ/ILHON

JUCLHUIVINHBI « XUMUWS»

2.1. O6'beM AMCLMIIUHBI U BUABI YUeOHO# padoThI

N Oo0bem B

Buj yueOHo# padoThI
yacax

O0Bém oOpa3oBaTe/IbHON NPOrpaMMbI AUCLUIIMHBI 72
Cojiep>kaHue yue0HOro MaTepuasia 6
BT. U..
TeopeTuyecKue 3aHATHUS 4
NIpaKTUYeCcKue 3aHsITHs 2
IIpojdeccuoHanbHO OpHEHTHPOBAHHOE Cofiep>KaHUe (CoAep)KaHue >
NMPUKJIaJHOT0 MOAYJIAA)
BT. U.:
TeopeTUUecKue 3aHSTUS
NIpaKTUYeCcKue 3aHsITUs 2
CamocronTenbHas pabora 64

ITpomexyTouHas arrectanus (JuddepeHIMPOBaHHBIN 3aueT)
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2.2, TemaTHuecKHUil IUIAH U COfiep>KaHMe JUCIIUTITHHBI

HaumeHnoBanue Copep>xaHue yueOHOro MmaTepuasa (0OCHOBHOe U NPo(eCcCHOHA/IBHO OPUEHTHPOBaHHOe), | O0bém | Dopmupyembie
pa3jie/ioB U TeM J1adopaTopHbIe U MPAaKTHYeCKHe 3aHATHUS, MPUK/IaAHOH MOJY/Ib 4acoB | KOMIIeTeHLIUH
1 2 3 4
Copep)xaHue yueOHOro Marepuasia
Pa3zpen 1. TeopeTnueckye 0CHOBbI XUMHH 0,5
Tema 1.1. Cojiep)kaHue yue0HOro MmaTepuasia OK 01
OcHOBHBIE XuMH4eckuii 3emMeHT. AToM. SIApo aToma, U30TOoMbI. JMeKTPOHHAs 000/10UKa. JHepreTHuecKue
XMMHUUECKWe TIOHATHUSA |YPOBHH, MOAyPOBHU. ATOMHbIE OpOUTany, s-, p-, d- snemeHTsl. OCOOEHHOCTH pacripe/esieHust
W 3aKOHBI, CTPOEHMEe |37IeKTPOHOB TI0 OpOUTaIsIM B aTOMaX 3/IEMEHTOB TIEPBBIX UETHIPEX TIEPUO/OB. DJIEKTPOHHAs
aTOMOB ~ XMMHYECKHMX |KoHuUrypaiusi atoMoB. OCHOBHbIe XMMUUECKHe 3aKOHbI
3/1eMEeHTOB IIpakTH4YecKHe 3aHATHUA
[MpakTtryeckass pabora Nel. «OCHOBHbIE KOTMUECTBEHHbIE 3aKOHbl B XUMHM U PacyeThbl TI0
YPaBHEHHUSIM XMMUUECKUX PeaKLvii».
OTHOCUTe/IbHBIE aTOMHAas Y MOJIeKy/sipHass Maccbl. MonsipHas Macca. KonmnuecTBo BeljecTsa.
MaccoBast [jo/i1 BelrjecTBa. 3akOH ABorazipo. MovisipHbiii 00BemM ra3oB. OTHocCHTeNbHast
MJIOTHOCTB ra30oB. PacueTsl Mo ypaBHeHHIM XMMHUUECKUX PeakL|i C UCI0/Ib30BaHMeM MacCOBOU
JIO/IA BelllecTBa, 06beMa (HopMasibHble YCIOBHSI) ra30B, KOJIMYeCTBa BelljeCTBa
Tema 1.2. Cojiep)kaHde yue0HOro MaTeprasia OK 01
[Tepuoarueckuii ITpakTHueckue 3aHATUSA OK 02
3aKOH u (TIpaktryeckasi pabora Ne2. «/3yuyeHre meproAnYeCcKUX 3aKOHOMEPHOCTEM U UX B3aUMOCBSI3H CO
ITepuouueckas CTPOEHHEM aTOMOB».

CcUCTeMa XUMHUUYeCKUX
anementos . N
MeHnjieneeBa, UX CBSI3b

C COBpPeMeHHOM
Teopuen CTPOEeHUs
aTOMOB

[Tepuoaunueckasi cucteMa xuMuueckux sieMeHToB [I.M1. MeHjeneeBa. CBs3b MepuoguueCcKOro
3aKOHa U [Tepro/iuueckoli cucTeMbl XUMHUUECKHX 2/IEMEHTOB C COBpeMEHHOMN Teopuell CTpOeHUsI
aTOMOB. 3aKOHOMEDHOCTH W3MEHEHWs] CBOWCTB XHUMHUECKUX 3/IEMEHTOB, 00pa3yeMbIX HMU
TIPOCTBIX W CJIOKHBIX BEILeCTB I10 TPYIaM U Teprojam [lepruouueckoil CUCTeMbl. 3HaueHHe
MepUOAINUeCKOT0 3aKOHA M CHUCTeMbl XUMHUeCKUXx 3ieMeHTOB [I.M. MeHzeneeBa B pa3BUTHU
HayKHU.

YcTaHOB/eHUe CBSI3W MeX/Ay CTPOeHMeM aTOMOB XWMUUEeCKUX 37IeMEeHTOB U TepUOAUYecKUM
M3MeHeHHeM CBOMCTB XMMUYeCKUX 37IeMEeHTOB U UX COeJJUHEHHH B COOTBETCTBUU C TIOJIOXKEeHeM
[Tepuoauueckoii cucteMbl. PellleHre MpakKTUKO-OPUEHTUPOBAHHBIX TeOPeTUUEeCKUX 3aJlaHui Ha
XapaKTepu3alui0 XUMHUYeCKUX 3/ieMeHTOB «MeTtasyinueckie / HemeTa/UTMUeCKrde CBOWCTBa
XUMHUUECKUX 2/IEeMEHTOB B COOTBETCTBHUU C WX 3JIEKTPOHHBIM CTPOEHHEM U TIOJIOKEHUEM B
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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. BUibl XUMHUeCKo CBsi3W (KOBajileHTHas HeroJisipHast
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
BelleCTB IIpakTHYecKue 3aHATHA
[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, Knaccudukaiysi HeopraHMueCKWX BelljeCTB. HoMeHK/aTypa HeOpraHMUeCKUX BeIlecTB OK 02
u HOMEHK/IaTypa | (OKCHAbI, THMAPOKCHABI, KHUCJIOThI, COMu). BellecTBa MOJIEKy/lSIpHOTO W HEMOJIEKYJISIPHOTO
HeOpraHUuecKrux CTpoeHusi. ArperaTHble COCTOsIHUSA BelllecTBa. Kpucraninueckue U aMopdHble BelllecTBa. 3aKOH
BeLLeCTB MOCTOSTHCTBA COCTaBa Bell|ecTBa. TUIMbl KPUCTa/VIMYECKUX PeLIeTOK (aTOMHasi, MOJIeKy/IsipHas,
VIOHHas1, MeTa/UInyecKast). 3aBUCMMOCTb CBOKCTBA BeIlleCTB OT TUIA KPUCTA/UINYECKOU PelléTKU
IlpakTHUecKue 3aHATHUSA
[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

HpaKTI/IHECKl/IE 3dHATUA

[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

XUMHUECKOU peaKLM U aHaJIN3 (l)aKTOpOB, BJ/IMAKOIWX HAd CMEIIeHWE XUMUYECKOI'0O pdBHOBECHSA

OK 01
OK 02

Tema 1.7.

PactBopblI, Teopust
3/1eKTPOJIMTUYECKOMN
JIiCcoliuallii ¥ MOHHBIN
obMeH

CopepkaHue yueOHOro MaTepuasa

0,5

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

JTaGopaTopHbIe 3aHATHUS

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

0,5

OK 01
OK 02
OK 04
OK 07

Pa3pen 2. Heoprannueckasi Xumus

Tema 2.1.
DOU3NKO-XUMHUYeCKHe
CBOMCTBa
HeopraHuyeCcKux

Copep)xaHue yueOHOro MaTepuasia

Metannbl. IlosnoxkeHue MeTa/uioB B Ilepuojuueckoll cucTeMe XUMHUUYECKUX 371eMeHTOB.
OcobeHHOCTH CTpPOeHMsI 37MeKTPOHHBIX 000/0ueK aToMoB MeTa/uioB. OOiwme ¢du3nveckue
cBoiictBa MeTa/iioB. CIjlaBbl MeTasIoB. OJEKTPOXUMUUYECKUM Ppsifi HaNpsDKeHW MeTaslioB.

0,5

OK 01
OK 02
OK 04
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BeIIeCTB

XYMHUUeCKre CBOMCTBA Ba)KHEWIIMX METa/IOB (HAaTPUM, KalWi, KaJbLiUi, MarHui, aJTtOMUHUM,
I[UHK, XpOM, >Keje30, Medb) M MX coenuHeHuU. OOIMe crocobbl MOMyueHUs 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 1 MpUMeHeHHe BaKHeUIIINX HeMeTasl/ioB (TajloreHoB, cepbl, a30Ta, pocdopa, yriaeposa
U KpeMHHS) U UX COeJAUHeHWH (OKCHJOB, KUCIOPOZCOJEpKaluX KHUCJIOT, BOJOPOAHBIX
coefiuHeHu). [IpyMeHeHWe Ba)KHEUIIIMX HEMETA/IZIOB M UX COeIMHeHUI

XuMuHyeckre CBOMCTBA OCHOBHBIX K/IaCCOB HeOpraHMUeCcKUX BellecTB (OKCUIOB, TUAPOKCU/IOB,
KUCJIOT, cojie M Ap.). ['eHeTnueckasi CBfI3b HeOpraHWYeCKMX BeLeCTB, MPUHAZJIeXallUX K
Pa3/MUHBIM K/jlaccamM. 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB MPOCTHIX BeLeCTB, BOJAOPOAHBIX
COeMHEHWH, BbICIIMX OKCH/IOB U FTUIPOKCUIOB

IlpakTHUecKue 3aHATHA

[MpakTrueckast pabota Ne6. «PU3MKO-XUMUYECKHEe CBOMCTBA HEOPTraHUYeCKUX BEIL|eCTB.
CocTaB/ieHre ypaBHEHUN XUMUUECKHWX peaklUid C ydacTHeM TIPOCThIX M CJIOXKHBIX
HEOpPraHWYeCKHX BeLeCTB: MeTa/UIOB M HeMeTa/JIOB; OKCHJOB MeTas/yIOB, HeMeTalJloB U
amM(bOTepHBIX 371eMEHTOB; HeOPraHWYeCKUX KUCIOT, OCHOBAHWN U aM(OTepHbIX T'MIPOKCU/IOB;
HEOpPraHWYeCcKHX COslel, XapaKTepU3yHLIMX UX CBOWCTBA.

PacuéTel Macchl BeljeCcTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUeCTBY Bell[eCTBa, Macce WiIn
00BEMY OJJHOTO M3 YYaCTBYIOIIMX B PeakLMW BeIeCTB, pacuéTbl Macchl (00bEMa, KOIMYeCTBa
BellleCTBa) MPOJYKTOB peakliy, eC/id OIHO U3 Bell|eCTB UMeeT NpumecH. PellieHue MpakTUKO-
OPUEHTHUPOBAHHBIX 3a/laHUN Ha CBOWCTBA, COCTaB, TOJlyueHHWe W 0Oe30rMacHOe HCI0J/Ib30BaHUE
BXKHEHIIIMX HeOPraHWYeCKUX BeleCTB B ObITY U MpodecCHoHabHOU eI Te/TbHOCTH Ye/loBeKa

Tema 2.2.
Upentudukarys
HEOpraHUUeCKUx
BeII[eCTB

Copep)xaHue yue0HOro MaTepuasa

JIaGopaTopHbIe 3aHATUS

JlabopartopHasi pabota Ne2 «VaeHTrdHKaIMst HEOPraHUUeCKUX BEI[eCTB».

PellieHre 3KCMePUMEHTAIbHBIX 3a/lau M0 XUMUYECKUM CBOWCTBAM META/UIOB M HEMETAJUIOB, IO
pacrio3HaBaHUIO U TIOJNYYEHHIO COeJMHEHWH MeTa/VIoB U HeMeTa/uloB (B3aUMOJeHCTBHe
TU/IPOKCHU/IA aTFOMUHKS C PAaCTBOPAaMHU KUC/IOT U Ijesioueit,). VjeHTuuKarysi HeopraHuuecKux
BEI[eCTB C WCIIO/Ib30BaHWEM WX (DU3UKO-XMMHUECKUX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHble DeakUUM Ha Cy/ib(aT-, KAPOOHAT- ¥ XJIOPH/-aHUOHbI, HA KATHOHBI
MEeTa/IIOB U KaTMOH AMMOHUSI

0,5

OK 01
OK 02
OK 04

Pa3pgen 3. TeopeTnueckue 0CHOBbI OPraHMYeCKOH XMMHHU
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Tema 3.1.

Copep)xaHue yueOHOro MaTepuasia

0,5

Knaccudukanys,
CTpOeHue u
HOMeHK/IaTypa
OpraHUYeCcKHX BellleCTB

[TpeameT opraHUuecKOl XMMUU: eé BOSHUKHOBEHHe, Pa3BUTHeE U 3HaueHue B MOTyYeHHUH HOBBIX
BeleCTB M MaTepuasnoB. Teopusi CTpOeHUs1 opraHuveckux coenvHeHun A.M. Bytieposa, eé
OCHOBHBIe 1o/10’)KeHUs1. CTPYKTypHbIe (popMyJibl OpraHruuecKux BelriecTB. ['oMosorusi, u3omepus.
XrMUUecKasi CBsI3b B OpraHUYeCKUX COeIMHeHUSIX: KPaTHbIe CBSA3U, O- U TI-CBSI3U.
[lpencraBneHre 0 KiaacCU(HUKALIMM OpPraHUYecKuX BelllecTB. HomeHKIaTypa OpraHH4YecKux
coelMHeHUM (cucTemMaTHyecKas) U TpUBHUA/bHble Ha3BaHUSl Ba)KHEMIIMX Mpe/CTaBUTe/en
K/IaCCOB OpPraHUYeCKHX BelleCTB

0,5

HpaKTI/IlIECKl/IE 3dHATUA

[MpakTryeckast pabora Ne7. «HomMeHK/IaTypa OpraHUi4eCcKUX BeIecTB».

OsHakomsieHHe C oOpa3liaMd OpraHWYecKUX BeIeCTB M MarepyhajaMd Ha MX OCHOBE,
MO/Ie/IMPOBaHMe  MOJIEKYJl ~ OPraHMYeCKUX  BeIeCcTB, HaO/MoJeHWe W ONUCaHWe
JIEMOHCTPALIMOHHBIX OTBITOB TI10 TIPEBPAIl[eHUI0 OpraHWYecKUX BeIeCTB TpPH HarpeBaHUU
(nnaBsieHue, oOyriMBaHWe U ropeHue). CocTaBjieHUe TOMHBIX U COKpAIleHHBIX CTPYKTYPHBIX
dbopMyn opraHMYeCKMX BeI[eCTB OTAe/JbHbIX KJ/IaCCOB, WCIIO/Mb3ysd WX Ha3BaHUS TI0
CUCTeMaTU4yeCKoW W TpUBUAIbHOW HOMEHK/IaType (STW/eH, alleTWieH, [WLepuH, GdeHod,
dhopmanbaerusi, yKCycHasi KUC/I0Ta, TJIUIUH). PacueTsl mipocTeiiiieii ¢hopMysibl opraHu4ecKoi
MOJIEKYJIbI, UICXOZIs1 U3 37IeMeHTHOro cocTaBa (B %)

OK 01

Pa3zpen 4. YriieBoaopo/

bl

Tema 4.1.

Copep>xaHue yueOHOro MaTepuasa

YrneBomopogbl U HUX
MPUPOJHbIE WCTOYHUKU

[IpenenbHbIe yT1eBOAOPOAbI (a7KaHbl): COCTaB U CTPOEHHE, TOMOJIOTMUeCKUH psifi. MeTaH U 3TaH:
COCTaB, CTpoeHHe, (u3MUecKre U XUMHUUeCKWe CBOWMCTBA (peaklyMy 3aMellleHHsI U TOpeHus),
T0JlyuyeHue U IpUMeHeHHe.

0,5

HenpenenbHbie yriieBoAopoAbl (a/IKeHbI, aKaJueHbl, aIKUHbI).

AJKeHbI: COCTaB M CTPOEHWe, TOMOJIOTUUeCKU psifi. DTWU/EH U TMPOMWUJIEH: COCTaB, CTPOEHUE,
(u3nueckre U XUMUUECKHe CBOMCTBA (peaki[iu TUPUPOBaHUs, rajloreHUPOBaHUsI, TUApaTaluu,
OKMCJIeHUS ¥ IO/IMMepHr3aliii) MoyyeHre U IpUMeHeHue.

Ankanvensl: OytagueH-1,3 u MeTwi0yTasueH-1,3, XMMHUUYeCKoe CTpPOeHHe, CBOWCTBA (peakijust
Mo/MMepu3aluu), TMpUMeHeHWe ([/s1 CHMHTe3a MPUPOJHOTO W CHUHTEeTMYeCKOro Kayuyka Hu
pe3uHBbI).

AnkuHbB: cocTaB U 0COOEHHOCTH CTpPOEHHS, TOMOJIOTMUeCKWH psifl. ALeTWIeH: COCTaB,
XUMHUeCKoe CTpoeHHe, (u3nueckre U XUMHUUeCKUe CBOWMCTBa (peaklyyd THUAPUPOBaHUS,
rajloreHUpOBaHusl, TUJpaTaluyd TOpeHHsl), T[olyyeHWe U  [puMeHeHHe  (MCTOUYHMK
BBICOKOTEMITIEPATYPHOT0 MJIAMEeHHU [1J1s CBAPKU U Pe3KU MeTaJlJIOB)

OK 01
OK 02
OK 04
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ApomaTuueckue yrieBofopofbl (apeHsl). beH3on u Tonyon: coctas, cTpoeHue, ¢puMUecKrie U
XUMUYeCcKre CBONCTBA (peakiy rajoreHupoBaHUs U HUTPOBaHUs), MOJyueHre U pUMeHeHue.
TokcuuHOCTb apeHOB (B/UsiHYE OeH3071a Ha OPraHW3M uesioBeKa). ['eHeTHuecKasi CBSI3b MeXAy
yT7IeBOA0POAAMH, MPUHA/JIeXKALUMU K Pa3/IMUHbIM KJ/IaCCaM.

[TpupoHBIe UCTOUHUKH YT/IeBOAOPO0B. [IpUpoAHbIii ra3 v nomyTHeIe He(TsHbIe ra3el. HedThb 1
eé mipoucxoxzaeHue. CriocoObl repepaboTKu He(TH: TeperoHKa, KpPeKWHT (TepMUUecKui,
KaTa/IMTUUeCKui), mrposiu3. [lpoaykTel TmiepepaboTku HedTH, WX TpUMeHeHHe B
TIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroJib U MPOAYKTHI ero repepaboTKu

Tema 4.2. Cojiep>kaHue yue0HOro MaTepuasaa OK 02
®usuko-xumuueckue |J/labopaTopHble 3aHATHS OK 04
CBOMCTBA JlaboparopHasi pabota Ne3 «CBoiiCTBa yriieBOI0pOJOB».
yTJIeBOJ0PO/OB TpuBHanbHasi ¥ MeXKIyHapo/iHasi HOMEHK/IaTypa, XUMHUYeCKe CBOMCTBA, CIIOCOOBI TO/TyUeHHUs 05

yryieBoJopozioB. [losyueHue 3TW/eHAa M M3y4yeHUe ero CBOMCTB. MojenvpoBaHHWe MOJEKYa U ’

XMMUUECKUX TIpeBpallieHUi yrieBoZ0poJoB (Ha MpuMepe 3TaHa, 3TU/eHa, alleTUieHa U Jp.) U

rajioreHONPOM3BO/IHBIX
Pa3pgen 5. Kuciopoaocoaepxaunjyue opraniyecKue cOeJUHeHUs 2
Tema 5.1. Cojiep>xaHue yue0HOro MaTepuasia 0,5 OK 01
Crmprtsl. ®eHon [TpenenbHbIe OJHOATOMHBIE CITUPTHI (METAHOJI M 3TaHOJ): CTPOeHue, (Pr3hdYecKre U XUMUUecKue OK 07

CBOMCTBA (peakUWy C aKTUBHBIMU MeTaJlJlaMU, rajioreHOoBOZOPOJaMH, TOpeHre), TIPUMEHEHHe.

BogopoaHbie CBSI3U MeXAYy MOJEKyJaamMu CIUpPTOB. @U3HMOMOrMYecKoe AerCcTBHe MeTaHo/a U

JTaHOJIa Ha OpraHu3M uejioBeKa.

MHoroaTomMHbie CIIUPTHI (3TUIEHTJIUKO/b U TJIMLEPUH): CTpOeHUe, (pu3nueckre U XUMUUYeCcKre 05

CBOWCTBAa (B3aUMOJENCTBME CO LIeJIOYHBIMM MeTaljlaMH, KaueCTBeHHasi peaklusi Ha ’

MHOT0OaTOMHbIe COUPTHI). PU3MONIOTMYEecKoe [eMCTBHMe Ha OpraHu3M uesoBeka. [IpumeHeHue

IJIMLIepyHa Y STUIeHIJIUKOJIS.

®enon. CTpoeHre MOJIeKy/bl, (pu3nueckre W XUMUYecKue CBoMcTBa ¢eHosa. TOKCUYHOCTh

(hbeHosa, ero puU3MoOIOrMYECKOe eMCTBUE HAa OpraHu3M uernoBeka. [IpumeHeHue deHoa
Tema 5.2. Cojiep>kaHue yue0HOro MaTepuasaa 0,5 OK 01
Anbierupl. Anbaerusibl U KeToHbl ((opMasnbieruj, aileTanbAerdj, aleToH): CTpoeHue, (U3NUeCcKue U OK 02
Kap6oHOBbIe KUC/IOTBIL. |XMMHUECKHEe CBOMCTBA (peakiiyd OKHMC/IeHHWS M BOCCTAaHOBJIEHMsI, KaueCTBEHHBbIE PeaKI|uH), OK 04
CnoxxHble 3¢upbl ToJIyYeHue U NpYMeHeHue. 05

)

O/IHOOCHOBHbBIE TIpeZie/ibHble KApOOHOBblEe KUC/IOThI (MypaBbHUHasi W YKCyCHasi KHUCJIOTBI):
CTpoeHHe, GU3NUECKHe M XUMHUYeCKHe CBOWCTBa (0OIe CBOWCTBA KHC/IOT, peakIus
TepudUKaliM), MonayyeHWe W TipuMeHeHHe. CTeapyvHOBasi M OJIEMHOBAsi KHUCIOTHI Kak
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TIPe/ICTaBUTE/N BBICIIIUX KapOOHOBBIX KMC/IOT. Mbl/la KaK COJIM BBICIITIMX KApOOHOBBIX KUCJIOT, KX
MotolI[ee eiCTBYe.

CnoxxHble 3(Upbl Kak MPOU3BO/HbIE KAPOOHOBBIX KUC/IOT. ['MIpo/n3 C/I0XKHBIX 3¢UpoB. XKUpHI.
I'uaposus >xupoB. [IpumeHeHue kupoB. bronoruyeckasi posb KUPOB

Tema 5.3.
YTr/1eBOibI

CopepkaHue y4eOHOro MaTepuasia

0,5

YrneBoabl: cocTaB, KiaccMdUKalus yrieBoioB (MOHO-, AW- U Tonvcaxapujbl). [/1roko3a —
NIPOCTeHIUY MOHOCaXapu/i: 0COOEHHOCTH CTPOEHHSI MOJIEKYJIbI, (PU3NUECKHe U XUMHUYeCKHhe
CBOMCTBA TI/TIOKO3bl (B3auMozeicTBue € ruapokcugom Menu (II), okucieHHe aMMHaUHbIM
pactBopoM okcHjia cepebpa (I), BocctaHOBIeHME, OpOXKeHHE TJIFOKO3bI), HAX0XK/I€HHE B TIPUPO/IE,
NpUMeHeHre TJIF0KO03bl, OHoorvyeckas poib B JKU3HEJesTeTbHOCTU OpraHu3Ma uesioBeKa.
doTocuHTe3. PpyKTO3a KaK U30Mep ITFOKO3bI.

Caxapo3a — TMpe/CTaBUTe/b [JUCAXapWZOB, THUAPOJU3 CaxXapo3bl, HAXOXKJIeHWe B TIPUPOZE U
TIpUMeHeHHe.

[Monmcaxapubl: Kpaxmasa U LIeJUTi0I03a Kak TpUpOAHbIe momuMepbl. CTpoeHWe Kpaxmana U
1[e/UTI0/103bl, (U3UUeCcKre U XMMUUeCKUe CBOMCTBa KpaxMaia (TUPO/n3, KaueCTBeHHasl peaKiiust
C M0JIOM)

0,5

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XHMUYEeCKHUe
CBOMCTBA
KMCIOPO/0CO/IeprKalliX
OpraHUYecKHUx
COoeIMHeHUM

CopepxaHHe y4e0HOro0 MaTepHasa

0,5

IIpakTHUecKue 3aHATHSA

[MpakTtyeckass pabora Ne8. «HomeHk/IaTypa KHC/IOPOJOCO/EP)KAIUX — OpPraHUUecKux
COeZIUHEeHU».

TpuBHasbHasi U MeXXyHapo/Hasi HOMeHK/IaTypa, XUMHUUeCcKre CBOMCTBA, CIIOCOOBI MOTyueHUs
CrMpTOB U (peHOsI0B, KApOOHOBBIX KUCJIOT U 3()MPOB, anbAernoB U KeToHOB. CocTaB/ieHre CXeM
peakiuii (B TOM uuC/e MO TpeJIo)KeHHbIM LierloyKaM IIpeBpallleHHid), XapaKTepH3YIOLuX
XMMHUUYECKHe CBOMCTBA KUCIOPOAOCOAepXKalMX OpraHuueCKUX COeJUHEeHUN

[Mpaktryeckass pabora Ne9. «XumMuueckue U (u3MUecKrde CBOMCTBA KHCIOPOJOCO/eprKalluX
OpraHUYeCcKUX COeIMHEeHUs».

[TpoBeseHue, HabOfeHHWe U OMUCaHWe [eMOHCTPALIMOHHBIX OIbITOB: TOpeHWe CITUPTOB,
KaueCTBeHHbIe peakl[Md OJHOATOMHBIX CIHPTOB (OKWC/AeHWe 3TaHona okcugom menu (1)),
MHOT0aTOMHBIX CIUPTOB (B3aUMOJeENCTBUe IvLepuHa ¢ rugpokcugom meau (II)), anpaerngos
(okuc/eHMe amMMMayHbIM pacTtBopoM okcuza cepebpa(l) u  rugporcupom wmemu  (ID),
B3aMMO/IeMCTBUE Kpaxmasa C M0[J0OM), U3yueHHe CBOKWCTB PACTBOPA YKCYCHOW KHUC/IOTHI

0,5

OK 01
OK 02
OK 04

Pa3gen 6. A3oTcoiep)kaiijyie OpraHudecKrie coefuHeHus!

0,5

Tema 6.1.
AMUVHBI.

CopepxaHue yueODHOro MaTepuasa

0,5

AMUHBI: MeTHU/IaMUH — HpOCTEﬁH.IHﬁ MnpeacCTaBUTe/iIb dMUHOB: COCTdB, XMMHUUYECKOEe CTpPOEHME,

0,5

OK 01
OK 02
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AMUHOKHUC/IOTEL.
benku

(u3nueckre U XMUMHUYeCKre CBOMCTBA, HAXOXK/[eHre B IIPHUPO/e.

AMUHOKHMCIOTEI KaK aM@oTepHble OpraHuueckde coefvHeHUs. Pusnueckre U XUMHUYECKUe
CBOMCTBA aMUHOKHUC/IOT (Ha MprMepe [/IMLWHA). buosiornueckoe 3HaueHWe aMWHOKHUCIIOT.
[Tenrtyabl.

benku Kak MpUpO/iHbIe TOJUMephL. [lepBUYHas, BTOPUYHAsE U TPETHUUYHAsl CTPYKTypa OesKOB.
XuMHUecKre CBOMCTBa Oe/KOB: THIPO/IN3, JeHaTypalys, KaueCTBeHHbIe peakIMU Ha Oesiku

HpaKTI/l‘IECKI/Ie 3dHATUA

[TpakTrueckast pabota Nel0. «CBoMCTBa a30TOCOZEPIKAIUX OPTaHUUECKHUX COeTUHEHUN».
dusrueckKre U XMMUYeCcKre CBOMCTBAa aMUHOB (peakKLiMU C KUC/IOTaMU U TOPEeHUsI) U aMUHOKUCIOT
(Ha mpumepe TiMIMHA). HabsogeHre U ornvcaHyde AeMOHCTPALIMOHHBIX OIBITOB: AeHaTypaLys
0e/IKOB NPU HarpeBaHWH, 1IBETHBIE PeaKI[UU OeIKOB

OK 04

Paszpies1 7. BbICOKOMOJ/IEKY/IAPHBIE COeAMHEeHUS

0,5

Tema 7.1.
ITnacTmaccel.
Kayuyku. BosiokHa

CopepxaHue yue0HOro MaTepHuasa

0,5

IIpakTHUuecKue 3aHATHSA

[TpakTnueckass pabora Nell. «CuHTe3, aHanM3 U KjlacCU(UKALMs BbICOKOMOJIEKYJISIPHBIX
CcoeIMHEeHU»

OCHOBHble TOHATHSL XUMHMM BBICOKOMOJIEKYJISIDHBIX CO€IMHEHWW: MOHOMep, TO/MMep,
CTPYKTYpHOe 3BE€HO, CTelleHb MOJMMepU3alliy, CpeJHss MOJIeKy/sipHasg Macca. OCHOBHbIE
MeTOZIbI CUHTe3a BbICOKOMOJIEKYJ/IIPHBIX COeIMHeHUN — IT0JIMMepu3aLiisl U NIOJIMKOH/,eHCaLusl.
Os3HakomyieHHe C 00pas3rjaMu MPUPOJAHBIX U WCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayuyKOB:
T1aCTMAacChl (MOIUSTUIIEH, TOUTIPONUIEH, MTOJIMBUHWIXJIOPU, TIOJIMCTUPOIT); HaTypalbHbIA U
CUHTeTHUeCKHe Kayuykd (OyTafiieHOBBIN, X/IOPOTIPEHOBBIA ¥ HW3OMPEHOBBIN); BOJOKHA
(HaTypa/bHBle (XJIOTMOK, IIEepPCTb, IIENK), MCKYCCTBeHHble (alleTaTHOe BOJIOKHO, BHCKO03a),
CHUHTeTUYeCKHe (KarpoH U JlaBCaH)

0,5

OK 01
OK 02
OK 04

ITpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/lep)KaHUe (Co/iep>KaHue MPUK/IaJHOT0 MOJY /1)

Pa3pen 8. Xumus B ObITY M IPOU3BOICTBEHHOMH /IeITe/TLHOCTH Ye/I0BeKa

Tema 8.1.

Xumuyeckue
TeXHOJIOTUH

B TOBCeJHEBHOU
U 1podeccroHaTbHOU
JlesITeJIbHOCTH UesioBeKa

CopepxaHue yueOHOro MaTepuasia

[TpaBua 3KO/IOTUYECKU 1ie/1eco00pa3HOro ToBe/ieHUs B ObITY W TPY/JOBOH [1€STeLHOCTH B
L[eJIIX COXPAHEHWs CBOEro 3/I0POBbSi UM OKDY’Karolllel TIPUPOAHON Cpe/ibl, OMacHOCTh
BO3/IEMCTBUSI HAa JKUBble OpraHU3Mbl OpraHWYeCKUX BeIeCTB OT/Ae/NbHBIX K/acCOB
(yrnieBoJopofbl, CIUPTHI, ()eHOJIbI, XJ0POpPraHUuUecKHe TPOW3BO/IHbIE, aibAeruabl U [p.),
TIoKa3are/b Mpe/ie/IbHO [I0MyCTUMOM KOHLIEHTPALMU 1 ero WCIo/b30BaHue.

Poib xumun B obecriedyeHUH KOJIOTUUECKOM, HEpreTHMUeCKOW M THITeBOM 0e30IMacHOCTH,

OK 01
OK 02
OK 04
OK 07
K 1.2
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PasBUTUM MeJULIUHBI, CO3[@aHWM HOBBIX MaTepyuajoB (B 3aBUCMMOCTM OT BHJA
ripodeCcCMOHA/ILHOM /IeATe/IbHOCTH), HOBBIX UICTOYHUKOB SHepruu (abTepHaTUBHbIe UCTOUHHUKU
sHepruu). [loHsSTME O HayuHbIX MeTOJax I[IO3HAHWSI BELIeCTB M XHWMUUECKUX peaKLUi.
[TpexacraBneHuss 00 OOIMMX HAYUHBIX TMPUHIIMAIAX MPOMBIIUIEHHOTO TOMYUYeHUS Ba)KHEUIITHX
Bell[eCTB (Ha mpuMepax MpOU3BO/CTBAa aMMHAaKa, CEPHOM KHUC/I0ThI, METAaHOJIA).

XuUMHUsI W 37I0pOBhe uejlOBeKa: TMpaBuaa 0e30MacHOro WCIOJ/Ib30BaHUS JIeKapCTBEHHBIX
TIperapaToB, ObITOBOM XMMHH B ITOBCEAHEBHOM XXKM3HH

IlpakTHUecKue 3aHATUSA

[MpakTrueckass pabora Nel2. «IIpyMeHeHHe XUMHUECKUX BEILECTB W TEXHOJIOTUH C yUeTOM
Oyayieit mpodeccuoHaNTbHOM eI TeTbHOCTI.

Pemenne keiic-3a7lau Mo TeMaM: MHIeBble MPOAYKTbl, OCHOBbI pallMOHA/JBLHOTO MMUTaHUS,
Ba)KHEWIlIMe CTpPOWTEe/NbHble U KOHCTPYKLMOHHbIE MaTepuasbl, CelbCKOX035HCTBEHHOE
NIPOM3BOJCTBO, KpPacKH, CTEeK/I0, KepaMHKa, MaTepuasbl [s 3/eKTPOHUKH, HaHOMaTepualbl,
TeKCTW/IbHbIE BOJIOKHA, WCTOYHHUKWA SHEPrHM, OpraHWuecKWe W MuHepasbHble ya00peHus,
JIeKapCTBEHHbIe Y KOCMeTHUeCKUe TperapaThl, ObITOBasi XUMHUsI, MaTepPUasbl U3 UCKYyCCTBEHHBIX
Y CUHTeTUYEeCKUX BOJIOKOH.

3ammra: [lpeicraBneHude pe3y/ibTaTOB pellleHUs] Keiic-3ajau B (opMe MUHU-ZOK/Iaja
(ZomycKaeTcst MCIIOMb30BaHKe rpadMyecKrx U Mpe3eHTal[MOHHbIX MaTepPUasioB)

CamocTosTesibHas pabora

64

ITpomMe)XyTOUHasi aTTecTalus Mo gucHumnmHe (auddepeHIIMPOBAHHBIN 3aUeT)

Bcero

72
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3. YCJIOBHSI PEAJTU3AIIAM ITPOT'PAMMEI OBIIIEOBPA3OBATE/ILHOI
TUCITATUIHBI

3.1 MarepuaabHO-TeXHHYECKoe odecreyeHue

Peanu3auusi mporpaMmbl  y4eOHOM AMCLMIUIMHBI TIPOM3BOJUTCS C TPUMeHeHHeM
JVCTaHLIMOHHBIX TEXHOJIOTUH W TpebyeT Ha/MMuus 37eKTPOHHOM 0Opa3oBaTe/bHOM Cpejbl;
yuebHOro KabuHeTa.

O0OopyaoBaHMe yueOHOr0 KaOuHeTa:

® K/1aCcCHas [JOCKa;

® 1I0Ca/JI0YHbIE MeCTa 0 KOJTMUEeCTBY 00YUatOLUXCs;

® paboyee MeCTo MperozaBares;

® yueOHO-TIPaKTHYeCKoe obopy/ioBaHue, Heob6xo/iMoe ISt MpOBeJieHUs
NpelyCMOTPEeHHbIX IPOrpaMMOM MPaKTHUeCKUX 3aHAaTul. B cootBetcTBUE C 11.4.4 ®I'OC CIIO
JIOIyCKaeTcsi 3aMeHa 000py/j0BaHUs ero BUPTYalbHbIMU aHa/IOTaMHu.

TexHHUUeCKHe Cpe/iCTBA 00yUeHHUs:

® KOMIIBIOTEDHI C BBIXOJOM B CeTh Internet;

® callT «/IuuHasi CTyius» C BO3MOXKHOCTBIO pabOThI C 37IeKTPOHHBIM 00pa30oBaTeTbHbIM
pecypcom;

® 3/IeKTPOHHBIE OUO/MOTEUHbIe PeCyPChI.

YuebHO-MeTOAUECKOE 00ecrieueHHe AUCIUILIMHbBI:
* METOIUUECKHEe YKa3aHUS 110 OPraHU3alliH MMPAKTUUECKUX 3aHSITHH;
* METOJJMUeCKHe YKa3aHUs 110 CAMOCTOSITe/TbHOM paboTe.

ITporpamMHoe oGecieueHue:

[TporpammHOe obecrieueHue, SIBJISIOIEeCs YacTbI0 3/IEKTPOHHOW WH(MOPMAIL[MOHHO-
oOpa3oBaresibHOM Cpefibl ¥ Oa3upyroIeecs Ha TeJIeKOMMYHHKALIMOHHBIX TEXHOIOTHSIX:

- KOMITbIOTepHbIe 00yJarolIiie porpamMMbl;

- TPEHUHI0OBBIe U TeCTUPYHOL1e [IPOrpaMMBl;

- VHTeJIeKTyalbHble POOOTU3MPOBaHHBIE CHUCTEMbl OIIEHKHM KayeCTBa BBIOJTHEHHBIX
pabor;

- ClIpaBOYHO-TIpaBoBas cucrteMa «KoHCynbTaHT 11t0Cc», «['apaHT»;

- J/IeKTpOHHO-OubOsmoreunass  cucrema (OBC) 3BC  «IPR SMART»
http://iprbookshop.ru/;

- Tporpamma yrmpas/eHusi o6pa3oBaTesibHbIM TipotieccoM B DMOC (MudopmalioHHast
TexHomnorus. [Iporpamma ympaB/ieHusi oopa3oBarenbHbIM TTporjeccoMm. KOMBAT).

3.2. la¢opmariuoHHOe ofecrieueHHe peaTn3ali MporpaMMbl

OcHOBHBIE HCTOUYHUKH

1. labpuenssa O.C., OctpoymoB W.I'., Cnagkop C.A. Xwumms 10 Kmacc. -
AxiroHepHoe o611iecTBo «M3marenscTBo «IIpocBerrieHye»

2. labpuensu 0O.C., OctpoymoB W.I', Cmagko C.A. Xwmusa 11 xknacc. -

AxnpoHepHoe o61riecTBo «/3marenscTBo «IIpocBerrieHye»
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HNuTepHeT-pecypcol

1. hvsh.ru — XKypHan «Xumusi B IK0Je».

2. https://postnauka.ru/themes/chemistry — siekuyu 1o xumuu Ha caiite [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-mony/isipHbIi  TTPOEKT  «OJIeMeHTbl  OO/bIION  Haykw»  ((GHU3UKa, XUMUS,

MaTeMaTHUKa, aCTDOHOMHUSI, HayKU O »KW3HU, Hayku 0 3emse). HOBOCTH HayKu, KHUTU, Hay4yHO-
TIOMy/ISIPHbIE CTaThH, JIEKLIWH, SHLIUKJIOTIeIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Calt HayuHO-monyJ/isipHOro >XypHana «[loteHuuan». XypHan usgaérca c¢ 2005r., c
2011 r. — pasgen «XuMusi».

4, http://gotourl.ru/4785 (http://www.hij.ru/)

CalT Hay4YHO-TIOMYJIIPHOTO KypHasia « XUMUs U )KU3Hb». JKypHan usgaércsi ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITasi 37eKTpoHHasi OubivMoTeka xumuueckoro roptana «Chemnet», copepkut
yueOHble ¥ MH(POPMAL[MOHHBIe MaTepUasbl /s LITKOJLHUKOB U yuuTesneidl. B Heli MO)KHO HalTh
y4eOHUKA 10  oOmeild U  HeOpraHWueCKOW  XWMWM,  OpPraHWUeCKOW  XHUMUH,

MyJ/IbTUMEeZIMAaMaTepPHalibl, a TakKKe 3aJaui XUMHUEeCKMX OJIMMITHAZ, C peIleHUssMU, 3a/audd
BCTYTHTE/IbHBIX 3K3aMEHOB /151 abUTypHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

WudbopMallioHHbple  MarepHasisl 00  onuMmMagax:  MOCKOBCKOM — TOPOZCKOM,
Bcepoccuiickoli, MeHaeneeBckol, MexxayHapogHou. IlpuBefeHbl 3a/jaud TeOpeTUUECKUX U

9KCTIepUMeHTa/TbHBIX TYPOB, IMO/IPOOHbIE pellieHus], CIUCKY 1 doTorpaduu mobegutesiei.
7. http://gotourl.ru/4790 (http://webelements.com/)
HaznéxHas crnipaBouHass WH(OpMAIUs O XMMHUYECKMX 37eMeHTaX M WX CBOMCTBax (Ha

aHIJIMMCKOM $I3bIKe).
8. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3bIUHBIN CalT O CBOMCTBAX XUMUUYECKUX 3/IEMEHTOB.
9. http://gotourl.ru/7180 (https://www.lektorium.tv)
HekoMMepueckuii  CcallT  OHJIaH-00pa30BaHUs, COJEP)KUT MHOTO  HMHTEPeCHBIX

oOpa3oBaTe/lbHBIX KYPCOB W BH/IEOJIEKI[UHM [I/IsI IIKOJBHUKOB, CTYZEHTOB W yuuTesiedl. EcCTb
HECKOJIbKO KYPCOB T10 XUMUH.
10. http://gotourl.ru/4800 (https://www.cas.org/)

Caiir  ChemicalAbstractService @~ — camblii aBTOPUTETHBIE B MHpe XUMHU
VMH(OpPMaLMOHHbIN UHTEPHET-pecypc (CaWT MJIaTHBIN).
11. http://www.organic-chemistry.org/

[TopTan 110 opraHu4eckoil XMMUU Ha aHTJTUMCKOM sI3bIKe.

12. http://www.xumuk.ru

CaliT 0 XUMHMM: KjJacCMUeCKWe YueOHUKH, CIPAaBOYHUKH, SHILMK/IONEAUU, TTOMCK
OpPraHUYeCKUX ¥ HeOpraHUUeCKUX peakluii, COCTaB/eHre YPaBHEHUN peakI[ii.

4. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUSA
OBII[EOGBPA30BATE/IbHOM JUCIIUILINHBI
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KoHTpo/ib ¥ oOIleHKa pe3y/lbTaTOB OCBOeHUsi 001eo0pa3oBaTe/lbHON AUCLUIIIAHBI
PaCKpBIBAIOTCS Yepe3 AWCLUIUIMHAPHBIE Pe3y/IbTaThl, HarpaB/ieHHbIe Ha (HOpMUPOBaHMe 00IINX 1
npoeCcCHOHATBHBIX KOMIIETEHLIMH 10 pa3/esiaM U TeMaM COoZiep>kaHusl yueOHOTro MaTepHara.

Oo6mas/npodeccuoHanbHast

Tun o1eHOUYHBIX

Pa3zgen/Tema .
KOMIIeTeHIUs MepOonpHUATHH
OK 01. Beibupathk crioco0bl perieHust Tema 1.1-1.7
3ajau rpodeccroHanbHOM JlesitenibHOCTH | Tema 2.1, 2.2
TIPUMEHUTE/IbHO K Pa3/IMuHbIM Tema 3.1
KOHTEKCTaM Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Ucnonib30BaTh COBpEMEHHbIE Tema 1.2, 1.4,
Cpe[CcTBa IIOMCKA, aHa/Iu3a U 1.6,1.7
VIHTepIipeTalui HH(OpMaLny, 1 Tema 2.1, 2.2
MH(OPMaLMOHHbIE TeXHOJIOTHH 15 Tema 4.1, 4.2
BBITIOJTHEHUS 3a/1au PO eCcCuOHaTbHOU Tema 5.2-5.4
JIesiTe/IbHOCTH Tema 6.1 Uy uposanue
Tema 7.1 TectupoBanue
Tema 8.1 BbIl’IOJ]I;IGHI/IE MpaKTUYeCKUX
OK 04. Tema 1.7 3AAaHIT o
. BeinosiHeHue 3aaHnii Ha
Db deKTHBHO B3aMMO/leiiCTBOBATh 1 Tema 2.1, 2.2 Y P —
paboTaTh B KO/JIEKTUBE U KOMaH/Ie Tema 4.1, 4.2 saueTe
Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 07. CopeilcTBOBaTb COXPaHEHUIO Tema 1.7
OKpY’Karollleil cpefibl, Tema 5.1
pecypcocOepe)xeHuo, MPUMeHATh 3HaHus | Tema 8.1
00 U3MeHeHUH KJIMMaTa, TIPUHLIUITB]
OepexIMBOTO MPOU3BO/ICTBA, 3D (HEKTUBHO
JleHiCTBOBATh B Upe3BbIUalHBIX CUTYaLUsIX
[IK 1.2. IIpyMeHATh HOPMBI I1paBa [/ Tema 8.1

peliieHus1 3a/jau B MpodeCcCUoHaIbHOM
JlesiTeIbHOCTH
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