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Pabouast mporpamMm AUCIUIUIMHBI COCTaBieHa B COOTBeTCTBMU C PezepasbHBIM TOCYy[apCTBEHHBIM
oOpa3oBaTe/bHBIM CTaHAAPTOM TIPO(eCCHOHANMbHOTO 00pa30BaHMs TI0 HATpaB/IEHWIO TIOATOTOBKU

(cieumanbHOcTH): PI'OC 26.02.03 CypoBoxkieHue, yTBepaeHHOro [Ipuka3zoM MuUHIIpOCBelljeHus
Poccum ot 12.12.2024 Ne 872

ABTop paboueii mporpaMmsi:

JI.H. Py6rioBa

Pabouasi mporpamma ozfio6peHa Ha 3acefanun LMK

npoTokon Ne _ 1 ot «_28 » _ aBrycra 2026r.

IIpencenarens [IMK e L= . /Kpununusia HA./

«28» amrycra 2026 r.



1.  OBIIASI XAPAKTEPHCTHKA PABOYEI [TPOI'PAMMBI
YUEBHOM JUCIHUATUIAHBI «XUMUSI»

1.1. MecTo AMCUMIUIHHBI B CTPYKTYpe o0pa3oBare/ibHoM nporpammbl CITO

OO6meobpa3oBaTesibHast ~ JUCHUIUIMHA  «XUMHS)»  SBAsSeTcs  00si3aTeNbHONM — YaCThbIO
ob11ieoOpa3oBarelbHOTO IMK/Ia 00pa3oBaTe/bHOM TporpaMMel B cooTBeTcTBUM ¢ PI'OC CITO 1o
cneruanbHOCTH 26.02.03 CyzoBoskeHue.

[MpukaHOW MOAYJb BK/IFOUaeT pa3zien 8 «XumMus B ObITY ¥ IIPOU3BOJCTBEHHOU [IeSITe/TbHOCTH
ye/ioBeKa», KOTOPBIM peanu3yeTcsi [jsi BCeX Mpodeccuil/creldalbHOCTe MeTOJOM pelleHust
KelCOB, CBSI3aHHBIX C JKOJIOTMYECKOW 0e30MacHOCThI0 M OLIEHKOW TIOC/e/ICTBUM OBITOBOM M
TIPOM3BO/ICTBEHHOM /1eTe/IbHOCTH, COOTBETCTBYIOIEM oTpacissM Oymyied mpodeccHoHambHOU
JesITeTbHOCTH 00yUaroImxcsl.

1.2. ITe/;1 ¥ nU1IaHMPyeMble pe3y/IbTaTbl 0CBOEHHUS AMCIUILIUHBI
1.2.1. llesin 1 3ajauM AUCHMILIUHBI

Cogeprkanrie TIporpamMMbl  00111e00pa30BaTe/IbHON JUCLIMTUIMHBI « XUMUsI» HarpaBlIeHO Ha
JOCTYDKEeHUe CIeAYIOIUX Ie/Iei:

- (opMHUpOBaHWE CUCTEMbl XUMWUYECKMX 3HAaHMM KaK Ba)KHEHINEH COCTaB/sIOIen
eCTeCTBEHHO-HAayuyHOW KapTHUHbBI MHpPa, B OCHOBE KOTODOW JIe)KAaT KJIIOUEBbIE TIOHATHS,
(yHJjaMeHTa/lbHbIe 3aKOHbI M TEOPUH XMMWH, OCBOEHHME Si3blKa HAyKW, YCBOEHHE W TTOHMMaHHe
CYIIHOCTH [JOCTYITHBIX 00O0OIIeHNII MUPOBO33PEHUECKOTO XapaKTepa, 03HaKOMJ/IeHHe C UCTOpHed WX
Pa3BUTHS U CTAHOBJIEHMSI;

- (hopMHUpOBaHKE W Pa3BUTHE TPeCTAB/IEHUHM O HayUHBbIX METO/]aX IMO3HAHMSI BEIeCTB U
XUMHUYECKUX pPeaklui, HeoOX0JUMBbIX il TPUOOpeTeHHs] YMEHHMI OPUEHTHUPOBATLCS B MUPE BEIeCTB
Y XMMUYeCKUX SIBIEHUH, UMEOII[UX MECTO B PUPOJE, B IPAKTUUECKOW W TIOBCEITHEBHOM JKI3HY;

- pa3BUTHE YMEHWH U CIOCOOOB JeATeNbHOCTH, CBSI3aHHBIX C HAO/MIO/eHUEM W
00BSICHEHEM XHUMHYECKOro SKCIIepUMeHTa, CobsirofeHreM mpaBuia 6e3oracHoro oOpalijeHus C
BeIl[eCTBaMHU.

3ajaun JUCIUTIMHBI:

1) chopMUpoBaTh TOHMMaHWe 3aKOHOMEpPHOCTeM MpOTeKaHWs XUMHUUYEeCKUX MPOI[eCCOB U
sIBJIeHUU B OKDY’Karolllel cpejie, a TaKKe UX CBS3b C LIeJIOCTHOW HAyUYHOM KapTUHOW MHUpa U IPYTUMU
ecTeCTBeHHbIMU HayKaMy;

2) pa3BUTh yYMEHHsI COCTaBMATH (HOPMY/bI HEOPraHWUeCKHX M OpPraHWUUYeCcKHX BeIecTB,
ypaBHeHUs] XUMUYeCKUX PeakLiii, 00bSCHITb UX CMBIC/I, UHTEPIPETUPOBATh Pe3y/IbTaThl XUMHUECKUX
JKCIIePUMEHTOB,

3) copMUpOBaTh HaBBIKA TPOBEJEHUsI MPOCTEUIINX XUMHUYECKUX 3KCIepUMeHTalbHbIX
WCCejoBaHUN € coOmoieHreM TpaBuI Oe30macHOro oOpalleHusi C BeljecTBaMUA M J1abopaTOPHBIM
000pyZI0BaHUEM;

4) pa3BUTb yYMeHMs HaxXO[uTb, AaHaAM3UPOBaTb M MCII0/b30BaTh WH(OPMALMIO
XMUMHUUYECKOTO XapaKTepa U3 pa3/UuHbIX HMH(POPMALMOHHBIX HWCTOYHWKOB, BK/IIOYas Y4eOHYHO
JUTEepaTypy, HayuHble MyOIMKaL[Ui U UHTePHeT-PecypChl;



5) chopMupoBaTh yMeHUs TIPOrHO3UPOBaTh TIOC/AEACTBUS CBOeW [eATellbHOCTH U
XUMUWYECKUX TIPUPOJHBIX, OBITOBBIX W TIPOM3BO/ICTBEHHBIX TIPOLIECCOB, YUUTHIBAs BO3MOXKHbIE
9KO0JIOTHUECKHE U COLIMa/IbHbIe BO3ZENUCTBYS;

6) copMupoBaTh TOHMMaHWe 3HAUMMOCTH [IOCTIDKEHWH XUMHWUECKOW HayKu U
TeXHOJIOTHH [IJIT Pa3BUTHSI COLMATBHON W TIPOM3BOCTBEHHOU chep ¢ yMeHreM MPUBOJUTh TTPUMEPhI
VX TIPUMeHeHUs B pa3/IMUHbIX chepax >KU3HU.

1.2.2. IInaHupyeMble pe3y/JbTaTbl OCBOEHHS O00I[e00pa30BaTe/IbHOW AMCHUIUIMHBI B
coorBeTcTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue 001Ie0Opa3oBaTebHas JUCLUIUTHHA « XUMUs» UMeeT Ipu ()OPMUPOBAHUU U
passutriu OK 01; OK 02; OK 04; OK 07 u 1K 2.5.



Kog un
HavMeHOBaHHUe
¢opmupyembix
KOMIIeTeHI[Hi

IInanupyemsble pe3y/ibTaTbl 0CBOEHUS AUCIUTINHbBI

JAuciMniMHapHbIe

OK 01. Beibupatb
CIIOCOOBI pereHust
3azau
ripoceccroHaTLHOM
JeATeIbHOCTU
MIPUMEHUTEJTBHO K
Pa3/TUUHBIM
KOHTEKCTaM

Ooume
JIMYHOCTHBIE Ppe3y/IbTaTbl [O/DKHbBI OTPa)KaTb B
YacTHu:
TPY/AOBOI0 BOCIIUTAHUA:
- TOTOBHOCTb K TpPyAy, OCO3HaHWE IIeHHOCTH
MacTepCTBa, TPYA0I0oue;
- TOTOBHOCTb K AaKTUBHOUN JIesITe/TbHOCTH

TeXHOJIOTUUeCKOW U COLMaJIbHOM HarpaB/IeHHOCTH,
CMOCOOHOCTh ~ WHUIMUPOBATb,  IJIAHUPOBaTh M
CaMOCTOSITe/TLHO BBITIOJIHAT TaKyIO /1eATeTbHOCTb;
WHTepeC K pa3inuHbiM cdepam mpodeccruoHanbHON
JleATe/TbHOCTH.

METaHpeﬂMETHbIe pe3yjabTaThbl JO/DKHBI OTPAXXATh:

Osnagenue

yHHUBepCa/JIbHBIMU y4eOHbIMH

M03HaBaTe/TLHBIMHU 1efICTBUAMM:
a) 0a3zoBbIe JIOTHYECKHe e CTBHSA:

CaMOCTOATE/IbHO (hOPMY/IMPOBATh U aKTyaTM3UPOBaTh
1po0JieMy, pacCMaTPHBATh €€ BCECTOPOHHE;
yCTaHaB/IMBaTh  CYIIECTBEHHBIM  TMPU3HAK  W/IH
OCHOBAHHUsI /i1 CpaBHeHWs, KIaCCUDUKALUK U
0600111eHUS;

onpefieNiiTh ~ LeId  [JIeATebHOCTH,
rapamMeTpbl U KDUTEPUU MX [JOCTHXKEHNS;
BBISIB/IATH  3aKOHOMEDHOCTH W TPOTUBOPEUHUs] B
paccMaTpHBaeMbIX SIBJIEHUSX;

BHOCHUTh KOPPEKTHBBI B [eATEe/bHOCTh, OLIEHMBATh
COOTBETCTBHE Pe3y/IbTaTOB L[e/IsIM, OL[eHUBaTh PHCKH
TI0C/IeICTBUH €SI Te/IbHOCTH.

3aJjaBaTh

0) 0a3oBBIe HCC/IeJ0BATEe/IbLCKHE elCTBHS:

B/Ia/IeTb HaBbIKAMU y4eOHO-MCCIe[OBaTe/IbCKON U

JuciunimHapHbie (TpejMeTHbIe) Ppe3y/bTaThbl
OTpaXkaThb:

ITP6 01. chopMHUpPOBAaHHOCTh TIPECTAaBIEHUM: O XUMHUECKOMH
COCTaBJISIIOLEN eCTeCTBEHHOHAYyYHOW KapTHHBI MHpA, PO/
XUMUU B T[I03HAHWU SIBJIEHUW TPUPOAbI, B (OPMUPOBaHUU
MBILLIZIEHUST ¥ KYJAbTYPbl JIMYHOCTH, ee (DYHKLMOHAIbHOMN
rPaMOTHOCTH, HeOoOXOAUMOM il pelleHus] TIPaKTUYeCKUX
3ala4 ¥ JKOJIOTUUeCKd O0OOCHOBAHHOTO OTHOILEHUS K CBOEMY
3/J0POBBIO Y TIPUPOJIHOU Cpejie;

I1P6 02. BnaseHre CUCTeMOW XMMHUYeCKUX 3HAHWHM, KOTOpas
BK/IFOYAaeT:  OCHOBOIOJIArarolle  TOHATHUS  (XMMUUYeCKUn
3/IeMeHT, aToOM, 3/eKTPOHHas o0osiouka aroma, S-, p-, d-
3JIeKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIeKYJIa, BaJleHTHOCTb,
3/1IeKTPOOTPULIATENIBHOCTD, CTeNeHb OKUCJ/IeHUs, XUMHUYecKas
CBSI3b, MOJIb, MOJISIDHAsT Macca, MOJISIPHbIN 00BeM, YTriepOoZHbIH
ckeneT, (yHKUMOHa/MbHas TpyIIa, pajukaa, H30Mepus,
M30Mepbl, TOMOJIOTUYECKUI Psifi, TOMOJIOTH, YTJIeBOAOPOABbI,
KHC/IOPOJ- W a30TCOZepJKalljie CoeJuHeHus, OuoIornyecku
aKTHBHbIE BelljecTBa (YIJIeBOJbl, >KUDbI, OeyiKd), MOHOMep,
MOJIMMep,  CTPYKTypHOe  3BeHO,  BbICOKOMOJEKYJIIPHbIe
COeJHEHUs], KDPUCTa//IMUuecKasl pelleTKa, THIbl XUMHUeCKHUX
peakiumn (OKHUC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIE, 9K30-U
9H/0TepDMUYECKHe, peaklUd WOHHOTO oOMeHa), pacTBOp,
3J1IeKTPOJIUTEL, HEe3JIeKTPOJINTHI, 3JIEKTPOJIUTUYECKast
JuccoLyalusi, OKUC/IUTe/lb, BOCCTAHOBUTENb, CKOPOCThb
XUMHUUECKON peakli{, XMMHYecKoe paBHOBeCHe), TeOpUh U
3aKOHbl (TeopHsi XUMHUECKOrO CTPOEHMsI OpraHUYecKHx
BewlectB A.M. ByTiepoBa, Teopusi 3/IeKTPOJUTUUECKOU
JMccolMaliiy, repruoauueckuit 3akod 1.M1. MeHzieneeBa, 3aKOH

JO/DKHBI




MIPOEKTHOW /IeSITe/IbHOCTH, HABBIKAMH pa3pelieHust
npobJiem;

BBISIB/IATH ~ TIPUUMHHO-C/IEZICTBEHHBIE  CBSI3M W
aKTya/lIM3MpoBaTh 3ajilauy, BBIABMraTb TMIIOTE3y ee
peIlIeHNs, HaXOJUTh apryMEeHThI /IS [0Ka3aTe/bCTBa
CBOMX YTBEp)KIEHWI, 3a/aBaTb I[1apaMeTpbl M
KPUTEPUH PEIIIeHNST;

aHa/IM3UPOBATh IOJIyUeHHbIE B XO/e PeIleHus 3a7aun

pe3y/bTarhl, KPUTHUYECKU OLIeHUBAaThb uX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh U3MeHEHNEe B HOBBIX
yCJIOBUSIX;

YMEThH TII€pEHOCUTb 3HAHHSA B I[I03HABATE/JIBHYIO U
MpPpAaKTUUeCKYyrO obactu JKHU3HeAeATe/IbHOCTH.

COXpaHeHUs1 MaccChl), 3aKOHOMEPHOCTH, CUMBOIMYECKUN SI3BbIK
XUMHHY, (AKTOJOTMYEeCKHe CBeJleHHsI O CBOMCTBAX, COCTaBe,
MojyyeHMH ¥ 0e30MacHOM — HCIIOJb30BAaHUM — BayKHEMIIIMX
HEOPraHWYeCKUX W OpraHWuYecKUX BeIIeCTB B ObITy U
NIPaKTUYeCKOH JleTe/IbHOCTH Ye/I0BeKa;
ITP603.copMUpPOBaHHOCTbYMEHHUI  BBISB/JISTh ~ XapaKTepHbIe
TIPU3HAaKW U B3aWMOCBSI3b U3YUEHHBIX I[OHATUM, [PUMEHSTb
COOTBETCTBYIOLI|ME TIOHATHUS IIPU OINKMCAHUU CTPOEHUs U
CBOMCTB HeOpraHMYeCKMX M OpraHu4yeCKuMX BeIeCcTB U HUX
TpeBpalleH!H; BbISB/ATh B3aMMOCBSI3b XUMUUECKHX 3HAaHUW C
MOHATUAMM U Tpe/iCTaB/AeHUs MU [IPYTUX eCTeCTBeHHOHAyUYHbIX
rpeJiMeTOB;

I1P6 04.cpopMHpPOBaHHOCTb YMeHUU WCII0/Ib30BaTh
HavMEHOBAaHUS XUMHWUYECKUX COeJUHEHUW MeXXIyHapOJHOI0
CO03a TEOpPeTUYeCKOM U INPUK/IaJHOU XUMHUM U TPUBHAJ/IbHBIE
Ha3BaHWS Ba)KHEMIIMX BelecTB (3TWIEH, alleTU/eH, TJIMLEePUH,
¢eHon, ¢opmanbierysi, yKCycHasi KUC/IO0Ta, TJIULMH, YrapHbIi
ra3, yrjieKuc/blid ra3, aMMHUakK, raiieHas W3BeCTb, HeraileHas
W3BeCTb, NUTbeBas Coja U [JpPYrux), COCTaBIATb (POPMYJIbI
HeOpraHWYeCKMX M OpraHhvyeCcKUX BelecTB, ypaBHEHUs
XUMHUUECKUX Ppeaklyi, OOBSICHATh WX CMBIC/; TOJTBEPXKIATh
XapakTepHble XUMHYeCKHe CBOMCTBA BellleCTB
COOTBETCTBYIOIIIMMHU JKCIIePUMEHTaM{ U 3allvCsIMU YpaBHEHUMN
XUMHUUECKUX peaKLUii;

IIP6 05. cdopMUPOBAaHHOCTb yMEHHM  yCTaHABJIMBATh
TIpUHA/J1e’KHOCTh W3YUYeHHBIX HeopraHuyeckKux v
OpraHMYeCKUX BellecTB K ONpe/ie/IeHHbIM KjaccaM W IpyIrnam
COeJJMHEHWM, XapaKTepu3oBaTb WX COCTaB U BakKHeUllne
CBOWCTBa; onpezensiTh BUIbI  XMMUUYECKHUX  CBSi3el
(KoBasileHTHasi, WOHHAsl, MeTajyInyecKasi, BOJOPOJHAasi), THIIbI
KPUCTa/UIMYEeCKUX peLlIeTOK BellecTB; K1acCU(pULIMPOBaTh
XUMUYeCKHe peakLiiy;

ITP6 07. chopMHPOBaHHOCTH YMEHHUM MPOBOJUTH PacueThbl 10
XUMHUUECKUM (pOpMy/iaM U ypaBHEeHHUSIM XUMUUECKHX peakLii C




WCI0/Ib30BaHeM (PU3NUYEeCKUX BeJUUWH, XapaKTepU3yHIIUX
BeIleCTBa C KOJIMUECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopManbHBIE  YC/IOBMSI) ra30oB, KOJIAUECTBA  BeIeCTBa;
WCII0/b30BaTh CHCTEeMHble XWMUUeCKUe 3HaHUS /IS TIPUHSATHS
pellieHri B KOHKPETHBIX YKU3HEHHbIX CUTYyalUsiX, CBSI3aHHBIX C
BellleCTBaMH U UX TIPUMeHEeHHEeM.

OK 02. Ucnionp30Bathb
COBpeMeHHbIe
Cpe/CcTBa TIOUCKa,
aHamm3a u
WHTepIpeTaLyun
MH(pOpMaLKU U
vH(MOopMal[MOHHbIe
TeXHOJIOTUM [I/IsT
BBITTOJTHEHUS 3a/]a4
ripoceccroHaTLHOM
JiesiTeTbHOCTU

JINUHOCTHBIE pe3yJabTaThl

AO/DKHbBI O0TPa)XdTb B

yacTu:
LEHHOCTHU HAYYHOI'0O ITO3HAHUA:

chOpMHPOBAHHOCTh MHPOBO33peHusl,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU W OOI[eCTBEHHOW TPAaKTUKU, OCHOBAHHOTO Ha
JManiore KyJbTyp, CIIOCOOCTBYIOIETO OCO3HAHHIO
CBOEro MecTa B MOJIMKY/IbTYPHOM MUPE;
COBEpILIEHCTBOBaHUE SI3bIKOBOM M  UMUTATe/bCKOU
KyJIbTYpPbl KakK Cpe/CTBa B3aUMOJENCTBUS MEeXIY
JIOZIBMH U TI03HAHUS MHpa.

METaHpeﬂMETHbIe pe3yjabTaThbl JO/DKHBI OTPAXXATh:

Osnagenue

yHHUBepCa/JIbHbIMU y4eOHbIMH

M03HaBaTe/IbHBIMH JIeHiCTBUSIMH:
B) pabora c ungopManme:

B/a/leTh HaBbIKaMU TIOAy4YeHUsT MHQOpPMaLuu U3
UCTOUHUKOB  DasHbIX  THUIOB,  CaMOCTOSITEJbHO
OCYLL[eCTB/ISAITh TIOWCK, aHa/lu3, CUCTeMaTU3alUi0 U
MHTepIipeTalyio MH(pOpMaluy pas3IMyYHbIX BUOB U
(dhopM Tipe/iCTaB/IeHYS;

C03/1aBaTh TEKCThl B Pa3/JMUHbIX (hopmarax C yyeToM
HasHaueHUs: MH(OpPMaLUM U Lie/eBoi ayJUTOpuH,
BbIOMpasi onTUMaabHYI0 (opMy IIpe/cTaB/eHUsT U
BH3yaJM3aLuy;

OL|eHMBaTh JIOCTOBEPHOCTb,
MHpOpMalliM, ee COOTBETCTBUE
MOpaIbHO-3TUYeCKUM HOpMaM;

JIETUTUMHOCTD
IMpaBOBbIM n

JuciunimHapHbie (TpejMeTHbIe) Ppe3y/bTaThbl
OTpaXkaThb:

ITP6 06. BjasieHHe OCHOBHBIMU METOZAMU HAyYHOTO TIO3HAHUS
BeIIIeCTB U XUMHWUECKUX SIBJeHUH (HabO/rofieHue, W3MepeHue,
5KCIIePUMEHT, MO/|e/IMPOBaHMe);

I1P6 07. chopMUPOBAHHOCTb YMEHHWM TPOBOJUTH PAaCUeThl 10
XUMHUUECKUM (hopMy/iaM U ypaBHEeHHUSIM XUMUUECKHX peakKLii C
WCI0/Ib30BaHeM (U3NUEeCKUX BeJIMUWH, XapaKTepU3yHOIINX
BellleCTBa C KOJMYECTBEHHOW CTOPOHBI: MacChl, oObemMa
(HopManbHBIEe  YC/IOBHsI) Tra30oB, KOJIAUECTBA  BeIeCTBa;
VICTI0JTb30BaTh CUCTEMHbIEe XUMUUECKWe 3HaHUS [/Is1 TPUHATHS
pelleHni B KOHKPeTHBIX JKU3HEHHbIX CUTYalUsiX, CBSI3aHHBIX C
Bell|eCTBaMU U X NTPUMEHEHHUEM;

I[IP6 08.chopMUPOBAaHHOCTb yMEHWH  TUIAHMPOBATh U
BBIMIOJIHSATh ~ XMMWUYECKHMH  JKCIIepUMeHT  (TipeBpalleHUst
OpraHWYeCcKUX BeIeCcTB MPU HAarpeBaHWH, MOJyueHHUe 3TU/IeHa
U W3y4yeHHe ero CBOWMCTB, KayeCTBeHHble peaklUM Ha
anbAerupl, KpaxMmasna, YKCYCHYK KHCJIOTY; JeHaTypauus
Oe/KOB NpU HarpeBaHWH, LIBeTHbIE peaki[uu 0e/IKOB; TIPOBOAUTH
peakiud HWOHHOTO OOMeHa, OmpeJensiTh CpeAy BOJHBIX
pacTBOPOB, KaueCTBeHHbIe peakluy Ha Cyrbdar-, KapOoHaT- U

JO/DKHBI

XJIOpUJi-aHUOHBI, Ha KaTHOH aMMOHUSI; pelIaTh
3KCIepUMeHTaibHble 3a7auu 10 TemMaMm 'Metamibl" U
"HemeTannel') B COOTBETCTBUM C IpaBWIaMU TEeXHUKU
Oe3oracHocT TP OOpalljeHM C  BeleCTBaMH |

nabopaTopHbIM 000pY/ZIOBaHUEM; TIPEACTaB/ISATb Pe3yJ/bTaThl
XUMHYECKOro 3JKCIlieppuMeHTa B (¢opMe 3anucu ypaBHEHUMU




- BJaJleTh HaBbIKAMM pacrio3HaBaHUS U  3alUThI
uHpopMaruy,  WH(OpPMALMOHHOW  0e30TMacHOCTH
JIMYHOCTH.

COOTBETCTBYIOLMX peakUuid U (OpMy/IMpOBaTh BBLIBOJbI Ha
OCHOBe 3THX pe3y/IbTaToB;

IIP6 09. cdopMUPOBaHHOCTL yMEHHsS  aHA/JIU3UPOBATh
XUMUAYeCcKyl0o  MH(oOpMaluio, TOAy4aeMyH U3  pasHbIX
HMCTOUYHUKOB (CpeACTB MacCOBOM UH(opMaluu, cetb MHTepHeT

U fipyrue).

OK 04. DddexkTuBHO
B3aHMMO/IelICTBOBATh U
paboTaTh B
KOJI/IeKTHBE U
KOMaHjie

JIMUHOCTHBIE Ppe3y/JabTaThl

yacTu:

rPaKAQHCKOT0 BOCIIUTAaHUSA:

- TOTOBHOCTh BeCTH COBMECTHYIO [esiTe/IbHOCTh B
HMHTEepecax rpaykJaHCKOro 0011eCTBa;

- yMeHHe  B3aUMOJEMCTBOBaTb C  COLMATbHBIMHU
WHCTUTYTaMH B COOTBETCTBHUU C WX (GYHKIUSIMU H
Ha3HaueHUeM.

MeTtanpeaMeTHbIe pe3y/IbTaThl JO/DKHBI 0TPaXKaTh:

OBnajieHHe yHHBepPCa/JIbHBIMH KOMMYHHUKATHUBHBIMHU

JIeliCTBHAMMU:

0) coBMecTHasi IeATe/TbHOCTD:

-  TOHUMAaTh U HCII0/1b30BaTh TIperMYyIIiecTBa
KOMaH/IHOW ¥ MHIUBU/Tya/IbHOU paboThI;

- TpUHUMATh I[eId  COBMECTHOW  [IesiTe/TbHOCTH,
OpraHU30BbIBaTh U KOOPAWHUPOBAThH [1€HCTBUS T0 ee
JIOCTYKEHUIO: COCTaBJIATh TJ1aH JIeCTBUH,
pacrpefiesiitTb POAM C y4eTOM MHEHUM yUaCTHUKOB
00Cy>KaTh pe3yabTaTbl COBMECTHOM PaboThI.

OBnajieHHe  yHUBepPCA/TbHBIMH  PeryJATHUBHBIMHU

JIeliCTBHAMMU:

) IPUHSATHE Ce0s1 U APYTHX JIIO/IeH:

- MPUHUMAaTh MOTHBBI U apTyMeHTHI APYTUX JTIO/IeH TTPU
aHaJiv3e pe3yJbTaToB /lesATeTbHOCTH;

- TpH3HaBaThb CBOE TIPABO U IPaBO JAPYTHX JIOJeH Ha
OLLIOKH;

- pa3BHWBaTh CIIOCOOHOCTH MOHWUMAaTh MHP C TIO3ULMH

AO/DKHbBI O0TPa)XdTb B

JuciunimHapHbie (TpejMeTHbIe) Ppe3y/bTaThbl
OTpa)kaTh:

IIP6  08.chopMUpOBaHHOCTL yMEHMM  IUIaHUPOBaTh U
BBITIOJIHAITE ~ XUMHUUECKUNM  JKCIepuMeHT  (TpeBpalljeHust
OpraHuWYecKUx BeILeCTB TP HarpeBaHWH, TOJyueHHe STHIeHa
M u3yueHUe ero CBOMNCTB, KaueCTBeHHble peaki[uu Ha
albJeruAbl, Kpaxmas, YKCYCHYI KUCJOTY; [JeHaTypaius
Oe/IKOB TpU HarpeBaHWH, 1IBETHBIE PeaKI[U 0e/IKOB; TIPOBOJMTH
peakiMd HOHHOTO OOMeHa, OIpeJessiTh CpeAy BOJAHBIX
PacTBOPOB, KaueCTBeHHbIe PeakIMu Ha Cyrbdar-, KapOoHaT- U

JO/DKHBI

XJI0pU/i-aHUOHBI, Ha KaTUOH aMMOHMUS; peliaThb
JKCIlepUMeHTa/lbHble  3ajaud 10 TeMaMm "Metamibl" U
"HemeTtannbl") B COOTBETCTBUM C TIPaBWJIaMM TeXHUKHU

OesomacHocT®  Tipu  oOpaileHMM C  BeljecTBaMU U
nabopaTopHbIM 000pY/ZOBaHHEM; TIPEACTAB/SATb DPe3y/bTaThl
XUMHMYECKOTO JKCIeprUMeHTa B (opMe 3amucd  ypaBHEHHH
COOTBETCTBYIOIIMX peakiuid U (OpMy/IUpOBaTh BbIBOABI Ha
OCHOBe 3THX pe3yJIbTaToB.




Jpyroro yeyioBeka.

OK 07. JInuHOCTHBIe pe3yabTaThl [JO/DKHBI OTpaxarb B | /lucnuninHapHble (IpegMeTHbIe) pe3yJbTaTbl [JO/DKHBI
CopieiicTBOBaTh 4acTH: OTpa)karThb:
COXpaHeHUIO 3K0J/IOTHYeCKOr0 BOCIIMTAHHA: I1P6 01. copMUpPOBAHHOCTH TPEACTaB/IeHUNA: O XUMHUECKOH
OKpYy)Karolllei cpefibl, |- C(HOPMHUPOBAHHOCTb  3KOJOTMUECKOM  KYJIbTYPhI, | COCTaB/IsIIOIIEe eCTeCTBEHHOHAYUYHOM KapTHHBI MHpa, PpOJU
pecypcochepekeHuto, MOHMMaHWe BJIMSIHUA ~ COLMA/IbHO-3KOHOMHUYECKUX | XMMHUU B TI03HAHWW SIBJ€HUM TPUPOJbl, B (POPMHUPOBaHUU
NIPUMEHSITh 3HaHUs 00 NIPOLIeCCOB Ha COCTOSIHWE NPUPOAHOM U COLMAAbHOM | MBILUIEHUS] M KYJbTYPbl JIMUHOCTH, ee (YHKLMOHAIbHON
V3MEHeHUH KI1Mara, cpezpl, OCO3HaHWe  TJI00aBHOTO  XapakTepa | FPaMOTHOCTH, HeOoOXOAWMOMN [Jisi pellieHust TPAKTUYeCKUX
TIPUHLIATIBI 9K0JIOTMUeCKUX Mpobiiem; 3a/lay ¥ 9KOJIOTUYEeCKd 0OOCHOBAHHOI'O OTHOILEHUsI K CBOEMY
OepexxIMBOTro - [UIaHUpOBaHWe W OCYyLIeCcTB/IeHWe [IeMCTBUM B | 3[JOPOBBIO Y IIPUPOJHOU Cpejie;
TIPOU3BO/ICTBA, OKpyXKaromieid cpeae Ha ocHoBe 3HaHusa 1ieseii | [TIP6 10. chopmupoBaHHOCT, YMeHHUIH cCOOJIFOaTh IpaBUIA
3¢ PeKTUBHO yCTOMYMBOIO Pa3BUTHS Ye/I0OBeueCTBa; 9KOJIOTUYeCKH 1ie/ieco00pa3sHOr0 TOBefieHWss B ObITy W
[leliCTBOBATh B - aKTHMBHOe HeNpusiTUe [eMCTBUM, NPUHOCALIUX BpeJ | TPYA0BOU [esSTeJIbHOCTU B LieJ/IsIX COXPaHeHUs! CBOEro 3/10pPOBbsl
ype3BblYaliHbIX OKpY’Karolllel cpefie; U OKpY’Karollleld TIPUPOAHOU Cpefbl; yUWUTHIBaTb OMACHOCTb
CUTYyaLUsIX - yMeHue IIPOrHO3UPOBAaTh HeOJ1aronpusiTHbIE | BO3JeMCTBUSI Ha >KUBbIE OPraHHW3Mbl OTpe/ieJIeHHbIX BelleCTB,
5KOJIOTUYEeCKHe TOC/Ie[CTBUS  NpeAlpHHMMaeMbIX | [IOHMMas CMBIC TIOKasaTesls IpefleJIbHOW  [JOMyCTUMOWU
JleliCTBUM, MpeJioTBpalllaTh UX. KOHLIeHTpal[1H.
MeTtanpeaMeTHble pe3y/bTaThl J0/DKHbBI 0TPa)KaTh:
Osnajenue yHHUBepCa/IbHbIMU y4e0HBIMH
N03HaBaTe/IbHBIMH JAeHICTBUAMM:
B) pabora c ungopManme:
- WCNOMb30BaTh  CpPeAcTBa  WMHGPOPMALMOHHBIX U
KOMMYHHUKAlMOHHbIX  TEXHOJOTWA B  pelIeHun
KOTHUTHBHBIX, KOMMYHHUKaTUBHBIX "
OpraHU3aLMOHHBIX 3aza4 C cobsroieHreM
TpeOOBaHUI 3PrOHOMHUKH, TEXHMKH 0e30macHOCTH,
TUrveHbl,  pecypcocOepe)keHHs,  IPaBOBBIX U
3TUYECKUX HOPM, HOPM rH(bOpMaLMOHHOM
6e301acHOCTH.
IIK 2.5 JINyHOCTHBIe Ppe3y/JbTaTbl JAO/DKHBI OTpaXaTrb B | [lucMI/IMHapHble (MpeAMeTHbIE) pe3y/bTaThbl [JO/DKHBI
OpraHu3oBbIBaTH U 4acTu: O0TpaXkaTh:
obecrieunBaTh 3K0J/IOTHYeCKOr0 BOCIIMTAHHA: ITP6 01. copMHpPOBAHHOCTH TIPEACTaB/IEHUN: O XUMHUECKOMN




JeCTBUS
MOAUMHEHHBIX U/IeHOB
9KHWIaXka Cy/iHa 1o
ripeAyTpeXxaeHuo 1
TipeJOTBPalLL|eHUI0
3arpsi3HeHUst BOJAHOMU
cpezpbl.

- c(hOpMHUPOBAaHHOCTb  3KOJIOTMUECKOW  KYJbTYpHI,
MOHMMaHWe B/IUSHUS ~ COLMAIbHO-9KOHOMUYECKUX
MPOLIECCOB Ha COCTOSIHWE TMPUPOJHOM W COLIMaTbHOMU
cpeAbl,  Oco3HaHWe  ryiobalbHOTO  Xapakrepa
9KOJIOTMUECKUX TIPobieM;

- [UIaHUpOBaHWe U  OCYLIeCTB/IeHUe
OKpy’Karollled cpeJie Ha OCHOBe
yCTOMYMBOIO Pa3BUTHS Ye/I0OBEUeCTBa;

- aKTHWBHOe HeNpUsTHe JeUCTBUH, MPUHOCAIIUX Bpe[
OKpY>Kalolllel cpefie;

- yMeHHe NIPOTHO3UPOBATh
5KO0JIOTUYEeCKUe  T0C/Ie[CTBUS
JleCTBUM, MpeJoTBpaLLaTh HX.

MeTtanpeaMeTHble pe3y/bTaThl J0/DKHBI 0TPaXKaTh:

OBJj1aienne YHHBepCa/JIbHBIMH y4e0HBIMH

M03HaBaTe/IbHBIMH /IefiCTBUSIMH:

B) paboTa c nH(popmanmei:

WCTI0/Ib30BaTh Cpe/icTBa MH(OPMAL[MOHHBIX U

KOMMYHHUKaLJMOHHBIX TEXHOJIOTHH B pelleHn!

KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3aL[MOHHBIX

3a7iau ¢ cobroieHeM TpeboBaHK 3PrOHOMUKH,

TeXHWKH 0e30T11aCHOCTH, TUTHEHBI, PeCypcocOepeskeHusl,

NIPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(OPMAaLIMOHHOM

0e30MacHOCTH.

JeCTBUM B
3HaHUA Liesien

Heb/1aronpusiTHbIE
TIpeANPUHUMAaeMbIX

COCTAaBJISIFOLLEN eCTeCTBeHHOHAayYHOW KapTWUHbI MHpa, POJIU
XUMUM B TI03HAHUU SIBJIHWH TPUPOAbI, B (OPMUPOBAHUU
MBILUIEHUS] M KYyJbTYPbl JIMUHOCTH, ee (YHKLMOHAIbHON
rpPaMOTHOCTH, HeoOXOJUMOMN [ijisi pellieHus] TPaKTUYeCKUX
3a/1la4 ¥ 9KOJIOTUYeCKd 0OOCHOBAHHOTO OTHOILEHUSI K CBOEMY
3[J0POBBIO Y [IPUPOJIHOU Cpejie;

ITP6 10. cdopmMupoBaHHOCTb YMeHUM COO/IOAaTh TIPaBH/Ia
9KOJIOTMYeCKH L{esieco00pa3HOro roBesieHust B ObITY U
TPY/I0BOM JleATe/IbHOCTH B Lie/IsIX COXPaHeHUsI CBOEro 3/J0pOBbs
Y OKpY’Katolllel IPUPOIHOM Cpe/ibl; YUUTHIBAaTh OMIACHOCTh
BO3/Ie/ICTBUS Ha )KMBble OPraHU3MBbI OIpe/ie/IeHHbIX BellleCTB,
TOHUMasi CMbICJI TTOKa3aTessi pefie/IbHOU Oy CTUMOU
KOHLIeHTpaL1u.




2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA30BATEJ/IbHOM AU CIIUTIUHBI «XUMUSA»

2.1. O0beM AUCHUIVIUHBI M BU/BI YUe0HOUH PadoThI

Bup yue6Ho# padoThI O0Bem B yacax
O0beM 00pa3oBaTe/IbHON MPOrpaMMbl JUCHUTUITHHBI 78

B T.4.

OcHoBHOe coiep)XxaHue 70

BT. U..

TeopeTHyeckoe obyueHre 40
MpaKTUYeCKue 3aHATUS 24
nabopaTopHbIe 3aHATHUS 6

ITpodreccHoHa/TEHO-OPHEHTHPOBAHHOE CO/lep>KaHue (CcoAep)KaHue

NMPUKJ/IaIHOT0 MOAY/JIfAA) 8
BT. U..

TeopeTHyeckoe o0yuyeHHe 4
TpaKTUYeCKue 3aHATUS 4

IIpome)xxyTouHas aTrTrecTarjus (3auer) 2




HanmMmeHoBaHue
pa3/esioB U TeM

CopepxaHue yueOHOro marepuasa (0CHOBHOe ¥ MpodeCcCHOHA/IbHO OPUEHTHPOBAHHOE),
JlabopaTopHbIe U MPAKTHYECKHE 3aHATHSA, MPUKJ/IAJHON MOy /b

0O0BéMm
4yacoB

dopmupyeMbl
e
KOMIIeTeHI{UH

1

2

4

CopepxaHue yue0HOro MaTepHuasa

78

Pa3pen 1. TeopeTnueckre 0CHOBBI XUMHH

18

Tema 1.1.
OcHOBHBIE
XUMHUEeCKUe TIOHATUS
Y 3aKOHbI, CTpPOEHHe
aTOMOB XMMHUECKUX
3JIEMEeHTOB

Copep)xaHue yue0HOro MaTepHasa

XUMUUecKuii 3nemMeHT. AToM. S11po aToMa, “U30TOMbI. DIeKTPOHHAsE 000I10UKa. DHepreTuyecKye
YPOBHH, TMOJyPOBHU. ATOMHBIe opOuTamy, s-, p-, d- snemeHTsl. OCOGeHHOCTH pacripe/iesieHUs
3/IEKTPOHOB IO OpOUTasIM B aroMax 37eMEHTOB TIePBBIX UETHIPEX TMEepPHUOZOB. DJIeKTPOHHAs
KOH(urypauusi atTomoB. OCHOBHbIE XMMUUECKHEe 3aKOHbI

IIpakTHUyecKue 3aHATHSA

[Mpaktryeckass pabora Nel. «OCHOBHBbIe KOIWYeCTBeHHbIe 3aKOHbI B XWMHU M pacueThbl IO
YPaBHEHUSIM XUMHUUYECKUX PeaKkLIAi».

OTHocHTenbHbIE aTOMHAsi U MoJieKy/sipHasi Maccbl. MossipHasi Macca. KonvuecTBo BelrlecTBa.
MaccoBast o/l BellecTBa. 3akoH ABorazipo. MomsipHblii 00beM ra3oB. OTHOCHTeTbHas
MJIOTHOCTB ra3oB. PacueTsbl 10 ypaBHeHUSIM XMMUUECKUX peaklyii C WCI0/Ib30BaHHeM MacCOBOU
JIO7Y BelecTBa, 00beMa (HOpMaslbHbIE YC/IOBHSI) Ta30B, KOJIMUECTBA BeIleCTBa

OK 01

Tema 1.2.
[Teproguueckuii
3aKOH v
ITepyoanueckas
CUCTeMa XUMUYeCKUX
anementos [I. N
MeHpeneeBa, UX CBSI3b
C COBPEMEeHHOU
Teopuei CTPOEeHUs
aTOMOB

CopepxaHue yueOHOro MmaTepuasia

HpaKTI/I‘—IECKI/le 3dHATUA

[MpakTryeckast pabora Ne2. «V3yueHre TiepuoJuUeCKUX 3aKOHOMEPHOCTeN U X B3aUMOCBSI3U CO
CTPOEHHEeM aTOMOB».

[Tepuoanueckas cucrema XUMuueckux snemeHToB [I.V. MeHnpgeneeBa. CBs3b MepuogUYECKOrO
3akoHa U [lepuoyueckoid CCTeMbl XUMHAYECKUX 3/IEMEHTOB C COBPEMEHHOW Teoprel CTPOeHUs
aTOMOB. 3aKOHOMEpDHOCTH W3MeHEeHHs CBOMCTB XMMHUYECKHX 3/IeMEeHTOB, 00pa3yeMbIX WMH
TIPOCTBIX M CJIOKHBIX BeLLeCTB IO rpynnaM U nepuojam [lepuoguyeckoid cucrteMbl. 3HaueHHe
MepUOJAUUYeCKOr0 3aKOHA U CUCTeMbl XMMHUUeCcKuX 3j1eMeHTOB [I.J1. MeHzeneeBa B pasBUTUU
HayKU.

YcraHoBeHUe CBSI3U MeXJy CTPOEHHeM aTOMOB XWMHWYECKHX 3JIEMEHTOB M IepUOANYeCKUM
M3MeHeHHeM CBOMCTB XMMUYeCKUX 3JIEMEeHTOB U UX COeZJMHeHU B COOTBETCTBUU C MOJI0KEHUEM
[Teprognueckon cucTteMsl. PellleHre NpakTUKO-OPUEHTUPOBAHHBIX TeOPeTUYeCKUX 3aflaHuK Ha
XapakTepu3alLl0 XMMHUYECKUX 3/IeMeHTOB «Mertaiueckve / HeMeTallMueckhe CBOMCTBA
XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUM C HX 3JIEKTPOHHBIM CTPOEHHEM U II0JIOKeHUEM B
NepUOMUeCKON CUCTeEMe XUMHUUeCKUX 3/1eMeHToB [1.V1. MeHzeneeBa»

OK 01
OK 02
IIK 2.5




Tema 1.3.
CTpoeHue BellleCcTBa
u npypoa
XUMHUUECKOH  CBSI3U.
MHoroob6pa3ue
BEILeCTB

CopepkaHue y4eOHOro MaTepuasia

CrpoeHue BelllecTBa. XUMHUUeCKasi CBs3b. BUpl XMMHUUYeCKOH CBsi3W (KOBaJieHTHasi HermosisipHast
U TIOJIIPHAsl, MOHHAs, MeTa/uinuyeckast). MexaHu3mbl 00pa30BaHUS KOBAJIEHTHOH XMMHUYeCKOH
B3 (0OOMeHHBIM W JIOHOPHO-aKLIeNTOpPHBIN).BogopogHasi  cBsi3b.  BasieHTHOCTB.
OneKTpooTpUIaTe/bHOCTh. CTerneHb OKUC/IeHUs. VIOHbI: KATUOHBI U aHUOHBI

IIpakTHyecKue 3aHATHSA

[MpakTrueckast pabota Ne3. «CTpoeHue BellleCTBa U MPUPOAA XUMHUECKOH CBS3U».
HemoHcTpauys Mojeneld KpUCTa/UIMYECKUX PpelIeTOK: MOHHOM (XJIOpuA, HaTpusi), aTOMHOM
(rpacduT 1 anmas), MoeKyasIpHOW (YI/IeKUC/IbIA ra3, Uoj), MeTal/IMueckon (HaTpuid, MarHui,
MeZib). PellleHne MpakTMUeCKUX 3a/laHMi Ha COCTaBJIeHWe 3/1eKTPOHHO-rpaduueckux hopmyn
371eMeHTOB 1—4 reprozioB

OK 01

Tema 1.4.
Knaccudukanys,

u HOMeHK/IaTypa
HEOpraHUuYecKux
BeIIeCTB

CopepxaHue yueOHOro MaTepuasa

Knaccudukanuyss HeopraHuueckux BelllecTB .HoMeHK/aTypa HeOpraHWUueCKuX BellleCTB
(oKcubl, TUAPOKCHU/BI, KUCJIOTHI, COMM). BelljecTBa MOJIEKY/ISPHOTO U HEMOJIEKY/ISIPHOTO
CTpoeHUsl. ArperatHbie COCTOSIHUSI BelljecTBa. Kpucranimueckue M amMop(Hble BellleCTBa.
3aKOH TOCTOSIHCTBA COCTaBa BellleCcTBa. [WMbl KPUCTA/UIMUECKUX peLIeTOK (aToOMHas,
MOJIeKyJisipHasi, MWOHHasi, MeTa//lMyecKas)). 3aBUCUMOCTb CBOMCTBAa BellleCTB OT THIIA
KPUCTa/UTMYeCKOW PeIIETKU

HpaKTl/l‘-IECKI/IE 3dHATUA

[MpakTrueckast pabota Ned. «HoMeHK/1aTypa HeOpraHMUeCKUX BeIeCTB».

PemmeHrie mMpakTUYeCKUX 3aJaHUM MO KiacCU(UKalUM, HOMEHK/IaType U XUMHUeCKUM
¢opMyaM HeopraHWMUYeCKMX BeleCTB Pa3/IMUHbIX KIaccOB (yrapHbIi ras, yrieKUC/bld ras,
aMMHUak, raiieHasi U3BeCTh, HerallleHasi U3BeCTb, MUTheBasi CoJla U APYTHX): Ha3BaHHs BellleCTB
no mexayHapogHou (MFOITAK) wiu TpuBUasbHOM HOMEHK/IAaType M CcOCTaBjieHue (hOopMYyJibl
XMMHUUECKUX BeLIeCTB, OIpejesieHde TMPUHAAIEKHOCTH K Kiaccy. [louck mHbopmanyy 1o
Ha3BaHUsAM, UJeHTU(HKaTopaM, CTPYKTYPHbIM (opMy/aM. AHa/inM3 XUMUUeCKol HHOpMaLuy,
Mo/TlyyaeMOM M3 pa3HbIX HWCTOUYHUKOB (Cpe/CTB MacCOBOW WHGOpMaluM, ceTb VHTepHeT u

Apyrue)

OK 01
OK 02

Tema 1.5.

CopepxaHue yueODHOro MmaTepuasa

Xvmuueckasi peakuus. Knaccudukanmsi XUMHAYECKHMX peaklMid B HEOpPraHh4yeckou W
OpraHuYecKoOr XUMHH. 3aKOHbI COXPAHEHUs] MacChl BellleCTBA, COXPAHEHWs] U IpeBpalleHUs
SHEepPruM Npy XMMUYeCcKuX peakuusx. OKUCIUTe/IbHO-BOCCTaHOBUTE/IbHbIE peaklMy (ypaBHeHUs
OKHCJIEHUsI-BOCCTAHOBJIEHUsI,  CTelleHb  OKUCJIEHUWS, OKWUCIWTeIb U BOCCTaHOBUTEJIb,
OKMUJINTEeIbHO-BOCCTAHOBUTE/IbHbIE peaklMM B TIPUpOJe, TPOM3BOJCTBEHHBIX MpOLeccax U

OK 01




Tumnbel  XUMUUECKUX
peakiLuii

JKU3HEeIesITeIbHOCTU OPraHu3MOB)

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakuuii. XUMHUeCcKoe
paBHOBecHe

Copep)xaHue yue0HOro MaTepHasia

CKOpOCTb peaki[uH, ee 3aBUCUMOCTb OT pa3/U4HbIX (DaKTOPOB: TPUPOAbI Pearvupyroiux
BelL|eCTB, KOHLIEHTPALMKM pearupyroliuX BellecTB, TeMIlepaTypbl U IJIOLIa/ld PeakLMOHHOU
roBepxHOCTU. TeryioBbie 3hPeKThl XMMUUECKUX Peaklvil: 3K30- U SH0TePMUUeCKUe peaki[iu.
OOpaTuMble peaki[iu. XHWMHWUeCKoe paBHOBecre. akTOphI, BAUSIOINIME HA COCTOSHUE
XUMHYECKOTO paBHOBeCUsi (KOHL|EHTpALUsi peareHTOB WM MPOAYKTOB peaklvH, JaBjeHue,
temneparypa). [Ipuniun Jle-IllaTense

HpaKTH‘-IECKI/IE 3aHATUA

[MpakTrueckass pabora Ne5. «BnusiHMe pa3mUuHBIX (PAKTOPOB HA CKOPOCTb XUMHYECKOU
peaxkLumn».

PellleHue TNpakTUKO-OPMEHTHPOBaHHbIX 3a/laHUil Ha aHanu3 (akTOpOB, BAMSAIOLIMX Ha
M3MeHeHHe CKOPOCTH XMMHUUEeCKOW peakljui. 3aBUCUMOCTb CKOPOCTH XHUMUYeCKOM peakLiu OT
MPUCYTCTBUS KaTaau3aTopa Ha IMpUMepe pas/ioKeHus IepPOKCHJa BOAOPOJAa C IOMOILbLIO
JUOKCHJa MapraHija M KaTajasel. PellleHMe IIpaKTMKO-ODHEHTHPOBAHHBIX 3aZlaHUM Ha
npuMeHeHue npuHiuna Jle-Illatesnse A9 HaXOXKAeHUs HallpaB/IeHUs CMeLlleHUs] paBHOBeCUs
XUMHAYEeCKOM peaklMM M aHaiu3 (PakTOpOB, BJMSIOIIMX Ha CMellleHWe XWMHUYeCKOro
paBHOBeCHUs

OK 01
OK 02
[IK 2.5

Tema 1.7.

CopepxaHue yueOHOro MmaTepuasia

PacTBopbl. Buabl pacTBOPOB M0 CO/IeP>KAaHMIO PAaCTBOPEHHOTO BelljeCTBa. PacTBOPHUMOCTb.
[ToHsiTHe O AMCIIEPCHBIX CUCTeMaX. VICTMHHBIE YW KOJUIOMJHBbIE pacTBOpPbI. MaccoBasi [10Jist
BelljecTBa B pacTBope. [ToHsiTHe 0 BOoZOpPogHOM ToKa3atesie (pH) pacTBopa. DieKTpoauThuecKkas
muccotmanys. CUnbHBIE W C/1a0ble 3/IEKTPOJIUTBI, HE3JIEKTPOUTHI. PeakIiuu HOHHOro oOMeHa

JlaGopaTopHbIe 3aHATHUSA

OK 01
OK 02




JlaboparopHast pabota Nel «ITpuroTroBjieHre pacCTBOPOB».

PactBopel, Teopwusi| [IpuroroBneHye pacTBOpOB 3a/JaHHOM MacCOBOU [l0/lel PACTBOPEHHOI'O BellecTBa, NpOBe/ieHue OK 04
3/1eKTPO/IUTUYECKOU peakiuii MOHHOro oOMeHa, oOrpeZieleHHe Cpejbl PACcTBOPOB BeIIeCTB C  ITOMOILBIO OK 07
JuCcoLMaLyu Y| YHHMBEpCaJbHOTO WHJWKaTopa (Kucsjias, HeuTpasibHas, Ile/iouHasi). 3aJaHusi Ha COCTaBJIeHUe [IK 2.5
VOHHBIN 00MeH VMOHHBIX peaklMii. PellleHMe NMpakTUKO-OPUEHTUPOBAHHBIX PacyeTHBbIX 33/laHMN Ha pacTBOPSI,

HCII0JIb3yeMble B OBITOBOI M TTPOM3BO/ICTBEHHOM JIeATe/IbHOCTU UeioBeKa
KonTposibHasi pa6orta C
1 TpOeHUe BellleCTBa U XUMUUeCcKue peakiuu (1o paszgeny 1) 1
Pa3pen 2. Heoprannueckasi XuMus

12

Copep)kaHue yueOHOro MaTepuasa 8 OK 01

Metannsl. Ilonoxenve Merta/ioB B [lepuoguueckod cucTtemMe XWMHUUYECKUX 3JIEMEHTOB. OK 02
Tema 2.1. Ocob6eHHOCTH CTpPOEHHSI 3/IeKTPOHHBIX 000/I04eK aTtoMoB MeTanaoB. OOupe dusmueckue OK 04
DU3MKO-XUMHUecKue |CBOMCTBa MeTa/inoB. CIIlaBbl MeTa/uIOB. JJIeKTPOXUMUYECKUN Psfl HalpsDKeHUM MeTaslloB. 1 IIK 2.5
CBOICTBA XUMHUUeCKHe CBOMCTBA Ba)KHEMIIIMX MeTa/lJIOB (HaTpUM, KajuM, Kaabl[did, MarHui, amtOMAHUM,
HEOPraHUYEeCKUX L[UHK, XpOM, >Kejie30, MeJb) U uX coeAuHeHui. OOue crocoObl TOMyueHHsT MeTalsoB.
BELLIECTB [IpuMeHeHVe MeTa/IJIOB B OBITY U TEXHUKE

Hewmetannel. [Tonoxxenne HemeTanios B [leproanueckon cucteMe XuMu4eCckux 31emMeHToB [1.11.

MeHjesieeBa U 0COOEHHOCTM CTpOeHHsi aTomoB. Pu3nyeckre CBOWCTBA HEMETAasUIOB.

Annotponus HeMeTa/UIOB (Ha MpuUMepe KUCI0poJa, cepsl, ¢ochopa U yriaeposa). XumMuueckue 1

CBOWCTBA U NPUMEHEHNEe BayKHEHMIIINX HEMeTaslIoB (rajioreHoB, cepbl, a30Ta, (ocdopa, yriepoja

M KpeMHMs])) U UX COeJWHeHUM (OKCHZOB, KHUCIOPOZCOJEp)KallUux KHUCIOT, BOJOPOJHBIX

coeiiHeHUi). [IprMeHeHNe Ba)KHEUILINX HEMETasJIOB U UX COeJJMHeHUN

XyMHYecKre CBOWCTBA OCHOBHBIX K/IaCCOB HEOPraHWYeCKUX BeleCTB (OKCHJO0B, TUAPOKCU/IOB, 1

KHUCJIOT, coneit u Ap) I'eHeTnuecKast CBSI3b HeOprdHM4YeCKMX BelleCTB, TPUHAAJIEXKAIHUX K




Pa3/IMYHbIM K/lacCcaM. 3aKOHOMEPHOCTH B MU3MEHEHWM CBOWCTB MPOCTBIX BEIECTB, BOJOPOJIHBIX
COeJIMHEeHUH, BBICIITMX OKCHU/IOB U THAPOKCH/IOB

HpaKTI/l‘-IECKI/le 3dHATUA

[TpakTrueckast paborta Ne6. « PU3UKO-XUMHUUECKHe CBOKCTBA HEOPTaHUUECKHX BEI[eCTB».
CocraB/ieHHe YpaBHEHUM XUMHWYECKHX peaklMi C y4yaCTHeM TPOCTbIX U  CJIOXKHBIX
HeOpraHWueCKUX BellleCTB: MeTa/uVIOB M HeMeTa/l/IOB; OKCH/JOB MeTa/yIOB, HeMeTa/ulOB W
amM(bOTepHBIX 3/IeMEHTOB; HEOPraHUUeCKUX KUC/IOT, OCHOBAaHUM M aM(OTePHbIX T'MAPOKCHUIOB;
HeopraHuueCcKuX CoJjiei, XxapakKTepU3yHol[UX UX CBOMCTBA.

PacuéTbl Macchl BelljecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJTMYECTBY BeIlleCTBa, Macce WM
00BEMY O/THOTO M3 yUaCTBYIOIIMX B Peaki[UM BeIeCTB, PacyéThl Macchl (00bEMa, KOIMUecTBa
BellleCTBa) MPOAYKTOB peaklUU, ecyid OJJHO W3 BelleCTB UMeeT rpumecu. PellleHrWe NpakTHUKO-
OPHEeHTHDOBAHHBIX 3a/laHMM Ha CBOWCTBA, COCTaB, IMOJiyueHHe W 0e30racHOe HCIO/Ib30BaHHe
BaKHEHIIIMX HEOPTaHUYECKHMX BEIEeCTB B OBITY U MPo(eCcCHOHATbHOM JesTe/TbHOCTH Ye/lIoBeKa

CopepxaHue yueOHOro MaTepuasia

JIaGopaTopHbIe 3aHATHS

Tema 2.2. JlaboparopHast pabota Ne2 «/aeHTH(UKALMS HEOPraHUUeCKUX BEIleCTB».

N penTudukaiys Perrenve sKcrieprMeHTa/IbHBIX 3a/au M0 XUMUUECKUM CBOMCTBAM MeTa/l/IOB U HEMETAJLJIOB, T0
HeOopraHnuyeCcKux pacrio3HaBaHWI0 U TIOJIyYEHHI0 COeJIVHEHHWM METal/ioB W HeMeTal/ioB (B3auMOJelCTBUe
BellleCTB TU/IPOKCH/IA alFOMUHMS C paCTBOpaMM KUCJIOT U Iijesioueld,). aeHTUPUKaLMsT HeOPraHUYeCcKuX

BelleCTB C UCIO/b30BaHUEM UX (U3UKO-XMMUYECKUX CBOMCTB, XapaKTepHbIX KauyeCTBEeHHbIX
peakiuii. KauecTBeHHbIe peakuyu Ha Cy/bdaT-, KApOOHAT- U XJIOPU/I-aHUOHBI, HA KaTHOHBI
MeTa/IOB ¥ KATUOH aMMOHMS

OK 01
OK 02
OK 04

KonTponbHass paGora

9 CBoricTBa HeOpraHMYeCcKuX BellecTB (110 pa3zeny 2)

Pa3pen 3. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XHMHUH

| Copeprxanue yueGHoro Mmatepraia




Tema 3.1.
Knaccudukanys,
CTpOeHUe u
HOMEeHK/IaTypa
OpraHUueCKUX BellecTB

[TpeameT opraHUYecKol XMMUU: eé BOSHUKHOBEHUE, Pa3BUTHE U 3HaUeHUE B TIOJTyYeHUH HOBBIX
BellleCTB U MarepuasnoB. Teopus CTpoeHHsl opraHuueckux coefuHeHuii A.M. BytiepoBa, eé
OCHOBHbIe TI0/IOKeHUst. CTpPyKTypHble ¢OpMyJibl OpraHMdyeckux BelrjecTB. ['omosiorus,
r30Mepusi. XUMHUUecKasi CBSi3b B OPraHMueCcKuX COeJIMHeHUsIX: KpaTHbIe CBSI3U, O- U TI-CBSI3U.
[MpencraBneHre o KiaaccubUKalMd OpraHWYeckux BelllecTB. HomeHK/IaTypa oOpraHu4eckux
coefiMHeHUM (cucTemMaThyecKas) W TpPUBHA/IbHbIe Ha3BaHUS BaKHEMIIMX TIpe/iCTaBUTeNen
KJIaCCOB OpraHUuUeCcKHX BelecTB

IIpakTHYecKue 3aHATHSA

I[MpakTrueckast pabota Ne7. « HoMeHK/1aTypa OpraHi4eCcKuX BeLecTB».

OsHakomsieHWe ¢ oOpasljaMd OpraHMuYecKHMX BeIIeCTB W MaTepyuajiaMd Ha WX OCHOBe,
MOZIeTMPOBaHWe  MOJIeKyJl ~ OpraHWMuUeCKMX  Bel[ecTB,  HaO/oJeHWe W OMMCaHUe
JIeMOHCTPALIMOHHBIX OIBbITOB IO TpEeBPAlleHUI0 OpPraHUYeCKHWX BeleCTB NP HarpeBaHUU
(nnaBneHue, oOyrivBaHue W ropeHre). CocTaB/ieHHe TO/HBIX M COKPAIeHHBIX CTPYKTYPHBIX
(¢bopMyn oOpraHMYecKuX BeleCTB OT/eIbHbIX K/IacCOB, WCIO/b3ysl WX Ha3BaHUSA 10
cUCTeMaTUYeckod M TPUBMAIbHONW HOMeHK/IaType (3TW/eH, alleTW/eH, TULEepUH, QeHou,
dhopManbaerus, yKCycHasi KMC/IOTa, MALMH). PacueTsl mpocrefiniei GopmyJ/ibl OpraHU4ecKon
MOJIEKYJIbl, UICXO/sl U3 37IeMeHTHOro cocTasa (B %)

OK 01

Pa3pen 4. YrieBopopoab!

12

Tema 4.1.
YrneBomopoAbl U UX
TPUPOJHbIE UCTOUYHUKHU

CopepxaHue yueOHOro MaTepuasa

[TpenenbHbIe YT/IEBOAOPOABI (a7KaHBI): COCTaB U CTPOEHWe, TOMOJIOTHUYEeCKHi psifi. MeTaH U
3TaH: COCTaB, CTpOeHHe, ¢U3NUECKWe U XHWMHUYecKue CBOWCTBAa (peakiuM 3amellleHus U
ropeHwust), ToJlyueHre v MpuMeHeHue.

HenpenienbHble yrieBoA0po/ibl (aNKeHbl, alKaieHbl, alKUHbI).

AJKeHBI: COCTaB U CTPOEHHWe, TOMOJIOTUYECKUH psif. DTWIEH U IpPOIWJeH: COCTaB, CTPOEHUe,
(ur3nueckre U XMMHUYeCKre CBOMCTBA (peakLMy IMIPUPOBaHus, Ta/loreHUPOBaHKsl, TuipaTaluu,
OKHCJ/IeHUSI Y TI0JIMMepHr3aliuK) MoyueHre U TIpuMeHeHue.

Ankamuensl: OytagueH-1,3 u MeTwnOyTagueH-1,3, XMMHUUYeCcKoe CTPOeHUEe, CBOMCTBA (peakIust
rno/iMMepu3alii), MprUMeHeHUe (ZJid CHUHTe3a TPUPOJHOTO M CUHTETMYEeCKOTO KaydykKa Hu
pEe3UHbI).

AJIKMHBI: COCTaB M OCODEHHOCTH CTPOEHHUsl, TOMOJIOTUYECKWM psif. AILeTHIeH: COCTaB,

OK 01
OK 02
OK 04
IIK 2.5




XUMUYeCKoe CTpOeHHe, (U3MuUecKWe U XHMMHUYeCKWe CBOMCTBAa (peakLuM TI'M/pUPOBaHus,
rajJloreHUpoBaHus, TujpaTaluyd TOpeHUs1), I[oJlyueHWe W  TpUMeHeHHMe  (MCTOYHMK
BBICOKOTEMITePaTypPHOr'0 JIaMeHH /[/1s1 CBApPKU M Pe3KU MeTaJlJIOB)

ApomaTnyeckue yrieBoopo/ibl (apeHbl). beH3om M Tomyon: cocTaB, CTpoeHUe, (r3uUecKre U
XUMHUUeCKUe CBOMCTBA (peakluM ra/ioreHUPOBaHKsl U HUTPOBAHUs), MOyUeHre U MpuMeHeHue.
ToKCUYHOCTH apeHOB (B/MsiHHEe OeH30/1a Ha OpraHM3M uYesioBeka). ['eHeTHuecKasi CBSI3b MEX[Y
yT/IeBO/IOPOAAMU, TIPUHA/IEXKAIUMU K Pa3/TMUHbIM K1acCaM.

[TpuposHble NCTOUHUKHU YTrieBogopooB. [IpupoaHbIii ra3 ¥ nomyTHele HedTsHbIe ra3pl. HedThb 2
u eé npoucxoxeHre. CriocoObl mepepaboTKu HedTH: TIeperoHKa, KPeKWHT (TepMUUYeCcKHi,
KaTaIMTUUeCKUi), MHposinu3. I[IpoAaykTel TiepepaboTKM HedTH, HUX MpUMeHeHWe B
TPOMBILLJIEHHOCTH
1 B ObITy. KaMeHHbIH yTro/ib ¥ MPOJYKTHI ero riepepaboTKu
CopepkaHue yueOHOro MaTepuasa 2 OK 02
JIaGopaTopHbIe 3aHATHSA OK 04
Tema 4.2. .
B ——— JIabopatopHasi pabota Ne3 «CBOICTBa yT/IEBOZOPOZIOB. _
cBOiCTRA TpuBHanbHast U MeXAyHapoJHasi HOMEeHKJIaTypa, XMMU'eCKUe CBOHCTBA, CTOCO0BI MOTyUeHust 2
YT/IeBOIIODO/IOB yIJ1€BOJIOPO/IOB. HOHY‘IEHI:IE 3TWIeHa U U3y4yeHue ero CBOMCTB. Mope/ivpoBaHue MOJEKYa U
XUMHUUECKUX TpeBpalljeHuil YrieBoJopooB (Ha MpuUMepe 3TaHa, STW/eHa, aleTueHa U [p.) U
rajioreHOnpOM3BO/IHBIX
Paspgen 5. Kucinopogocogep:xaijue opraHnyecKue CoeJHHeHUs 16
Cojep)xaHue yueOHOro MaTepuasia 6 OK 01
[TpenenbHbIe OJHOATOMHbBIE CITUPTHI (METAHOJI U 3TAaHOM): CTPOeHre, GU3nUecKrue U XUMHUUYecKue OK 07
Tema 5.1. CBOMCTBa (peakUUM C aKTUBHBIMU MeTajljlaMH, rajJoreHOBO/IOpPOAAMU, TOPeHUe), IPUMEeHEHUe.
CriiptsL. DeHon BogopoaHbie CBs3M Mexy MOJEKy/JaaMu CIHAPTOB. PH3MOI0THUECKOe [elCTBUE MeTaHO/a U
3TaHOJIa Ha OPraHu3M uejioBeKa. 6

MHoroatomMHbie CIUPTHI (3TUIEHTIMKO/Ib U TVIMLEPUH): CTpoeHHre, ¢hu3nueckrie U XUMUUecKue
CcBOlCTBa (B3aMMO/leliCTBUe CO Il[eJIOUHBIMHU MeTa//laM{d, KaueCTBeHHas peaklus Ha
MHOT0aTOMHBIe COMPTHI). Pur3MonoruueckKoe AecTBUe Ha OpraHu3M uesioBeka. [IpumeHeHUe




TJIUIIepUHA U STU/IEHTJIUKOJIS.
@enon. CTpoeHWe MOJIEKY/bI, (U3UUECKHE W XUMUYeCKHe CBOWCTBa (eHoma. TOKCUYHOCTh
(heHo1a, ero gusmosioruyeckoe JeMcTBUe Ha OpraHu3Mm uesnoBeka. [IpumeHeHue dheHosa

Tema 5.2.
Anberupl.
KapboHOBbIE KHUC/TOTHI.
CnoxxHble 3¢UphI

CopepxaHue yueOHOro Marepuasia

Anbaerusibl U KeToHbI (opMasnberufi, aleTanb/eTy], alleTOH): CTpoeHue, (Qunyeckue u
XUMHUUeCKWe CBOMCTBA (peakLUM OKWUC/JIEHWs] M BOCCTAHOB/IEHMs, KaueCTBEeHHble peakLvH),
ToJIly4yeHue v TpUuMeHeHue.

OZHOOCHOBHBIE TIpeJie/ibHble KapOOHOBBbIe KHC/IOTHI (MypaBbWMHasi U YKCyCHasi KHCJIOTHI):
cTpoeHue, (u3MUeCKMe W XUMHUeCKHWe CBOHCTBa (00I[uUe CBOMCTBA KHC/IOT, peakiys
3TepudvKalyu), MoayuyeHue U mnpuMeHeHue. CTeapyvHOBasi W OJIeMHOBasi KHC/IOThHI Kak
MIPe/ICTaBUTE/M BBICIIUX KapOOHOBBIX KUC/IOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT,
HX MoloIIlee /leliCTBUe.

CnoxxHble 3GUpbI KaK MPOXU3BO/IHbIE KADOOHOBBIX KUC/IOT. ['UAPOIN3 CI0XKHBIX 3(UPOB. YKUPHI.
I'mgponu3s xxupoB. [IpuMeHeHue XKUPOB. broJioruueckasi pojib JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yr1eBobI

Copep)xaHHe y4e0HOro MaTepHasia

YrneBozbl: cOCTaB, KaacCU(pUKaLUsi yriaeBoJOB (MOHO-, AW- W Tojucaxapuibl). ['rokos3a —
TpPOCTeNIINE MOHOCaXapuz: OCOOEHHOCTH CTPOEHUs] MOJIEKY/Ibl, (U3NUECKHe U XUMHUeCKue
CBOMCTBa TJItOKO3bl (B3auMogeiicTBue c rugpokcugoMm meaud (II), okucieHre aMMHUAuHBIM
pactBopoM okcuzia cepebpa(l), BoccraHOBeHHe, OpoykKeHUe TJIF0K03bI), HaX0XK/eHre B MPUpo/e,
MpUMeHeHWe TJIFOKO3bl, OWOioTHYecKass pPOjib B JKU3HE/EATeJIbHOCTH OpraHWu3Ma uejioBeKa.
dotocuHTe3. PpyKTO3a KaK U30Mep I/THOKO3bI.

Caxapo3a — TIpeACTaBUTe/b JUCAXapUOB, TUAPOJIM3 Caxapo3bl, HAXOXKAEeHWEe B TIPUPOZE U
TpUMeHeHue.

[Monvcaxapubl: Kpaxman W Lie/i/lio/io3a Kak TMpUpoJHbIe mosiiMepbl. CTpoeHWe Kpaxmasia U
L[e/UTF0J103bl, (hH3UUecKre U XMMUUeCKre CBOMCTBa KpaxMara (TMpoJiu3, KaueCTBeHHas peakiys
C M0JIOM)

OK 01
OK 02
OK 04

Tema 5.4.
dusuko-xuMmnyeckKue
CBOMCTBA

Copep)xaHue yue0HOro MaTepuasia

IIpakTHuecKue 3aHATHSA

[TpakTnueckass pabora Ne8. «HomeHkK/laTypa KHUCIOPO/OCOZAEPKAIIUX  OPraHUYecKUX
COeIUHEHU».

TpuBHanbHasi U MeXXAyHapo/Hasi HOMEHK/IaTypa, XMMU4YeckKre CBOWMCTBA, CIIOCOOBI MOJTyueHust
CIUPTOB U (heHO/IOB, KApOOHOBBIX KUC/IOT U 3(UPOB, anbAeruoB U KeTOHOB. COCTaB/ieHue CXeM
peakuMii (B TOM uuc/e IO TIpe/AJIO)KeHHbIM LierlouykKaM TpeBpallleHri), XapaKTepU3yrIuX
XUMHUeCKHe CBOMCTBA KMCJIOPOA0COAePKAll[MX OpraHuueCKUX CoeJMHeHUN

OK 01
OK 02
OK 04




KMCJIOPOZIOCO/iep Kallv
X OpraHUYecKux
CcoeIMHEeHUM

[MpakTrueckass pabora Ne9. «Xumuueckue U (U3MUECKHe CBOWCTBA KHCIOPOAO0CO/EPIKAIINX
OpraHUueCcKUX COeUHEeHHUs».

[TpoBeneHue, HabmOeHWe YW OMKMCaHWE JAE€MOHCTPALIMOHHBIX OIBITOB: TOpPEHHe CITUPTOB,
KaueCTBeHHbIe peaKlMM OAHOATOMHBLIX CITUPTOB (OKUC/eHHWe 3TaHosa okcugom meau (ID)),
MHOT'0aTOMHBIX CITMPTOB (B3aUMOZENCTBHUe IMLeprHa C ruzpokcuzom meau (11)), anpaeruzion
(okuceHWe aMMHauHBIM pacTtBopoM okcuzaa cepebpa(l) u  ruapokcuaom wmemu  (ID),
B3aMMO/IefiCTBHe KpaxMasia C M0/I0M), U3yueHre CBOMCTB pacTBOpa YKCYCHOMN KUC/IOTHI

Pa3pen 6. A3oTcopaepikaijye opraHuyecKue coeJuHeHUs

Tema 6.1.
AMUHBI.
AMJUHOKUC/IOTHI.
benku

CopepxaHue yueOHOro MaTepuasa

AMWHBI: MeTW/IaMHUH — TIPOCTeMIINN TIpe/iCTaBuUTe/lb AMUHOB: COCTaB, XMMUUECKOe CTpOeHUe,
(u3nueckre U XMMHUYeCKHe CBOMCTBA, HAXOXK/|eHUe B IPUPOJE.

AMMHOKHMCIOTBI KaK aM(oTepHble OpraHuuyeckhe coefiHeHUs. Du3nyeckre U XHUMUUECKUe
CBOMCTBA aMHHOKUCJIOT (Ha mpuMepe raulyHa). buosornueckoe 3HaueHWe aMUHOKHUCJ/IOT.
[Terrtuabl.

benku Kak mpupojHble TIOMMMepbl. [lepBUUHAsi, BTOPUYHAs M TPETUYHAst CTPYKTypa OeKoB.
XuMHUecKre CBOMCTBa Oe/IKOB: TH/IPOJIN3, IeHaTypallysi, KaueCTBeHHbIe peakKiliy Ha benku

IIpakTHuecKue 3aHATHSA

[TpakTrueckast paborta Nel0. «CBoiCTBa a30TOCOZEPIKAIUX OPraHUUeCKUX COeJUHEHUI».
®dusnueckue U XMMUUECKHe CBOWCTBA aMWHOB (peakiuu C KUCIOTaMM W TOpPeHus) U
aMMHOKHUCJIOT (Ha mpuMepe riviyHa). HabmofeHne U omnucaHue [JeMOHCTPAJMOHHBIX OTIBITOB:
JleHaTypalys 0e/IKOB IIPY HarpeBaHWH, 1[BETHbBIE PeaKIMK OeTKOB

OK 01
OK 02
OK 04

Paspen 7. BbicOKOMOJIeKy/IsIpHBIe COeJUHEHUS

CopepxaHue yueOHOro MaTepuasia

HpaKTI/I‘IECKI/Ie 3dHATHUA




[Tpaktrueckass pabota Nell. «CwuHTe3, aHamM3 U KIacCU(UKAIs BBICOKOMOJEKYJISPHBIX
CoeITMHEHUI»

Tema 7.1. OcHOBHbIe TIOHATHS XUMHUM BBICOKOMOJIEKYJ/ISIDHBIX COEJUHEHWM: MOHOMep, TIoJuMep, OK 01
T1aCTMACCEL CTPYKTYDHOe 3BeHO, CTeleHb TMOJMMepHu3aliiM, CpeJHssi MoJjeKy/sipHass Macca. OCHOBHBIe OK 02
Kayuyku. Bosoka MeTO/Ibl CHTe3a BbICOKOMOJIEKYJ/ISIPHBIX COeIMHEeHUH — TT0/IMMepU3aliusi U MOMKOH/eHCaLUsl. OK 04
OsHakomsieHHe ¢ obpasliaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, Kay4yyKOB: MK 2.5
M/71aCTMAacChl (TIOJTMATU/IEH, TIOJTUTIPOIUIIEH, TTOIMBUHWIXJIOPKW/, TIOJMCTUPOJI); HaTypaabHbIA U
CUHTeTHUecKrWe Kayuyku (OyTaJueHOBBI, XJIOPOTIPEHOBBIM U HW30MPEHOBBIN); BOJIOKHA
(HaTypanbHble (X/IOMOK, ILIEPCTh, WIENK), UCKYCCTBEHHble (aleTaTHOe BOJIOKHO, BHCKO03a),
CUHTeTHUecKHe (KarpoH U JIaBCaH)
KonTponbHass pa6ora .
3 CTpyKTypa U CBOMCTBa OpraHu4eckux BellecTB (110 pa3jenam 3-7)
IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/iep)KaHMe (Co/iep)KaHue MPUKJIA/JHOTO0 MO/Y/JIsI)
Pa3pen 8. Xumus B ObITY ¥ IPOU3BOJACTBEHHOM /leATE/TbHOCTH YeI0BeKa OK 01
OK 02
OK 04
Tema 8.1. CopepkaHue yueODHOro MaTepuasia OK 07
XuMuueckue MK 2.5
TeXHOJIOTHUH
B TNOBCEAHEBHOM| TTpapyiia 9KOIOrMUECKH 11e/1eco06pasHoro MoBejieHust B OBITY M TPYJOBOH [eSTeIbHOCTH B
M MPOQECCHOHANBHOM| 1angy  coxpaHEeHWsl CBOErO 340POBBSI M OKpY)Karoulell NPUPOAHONH CpeAbl, OMNACHOCTb
JesiITe/IbHOCTH

yesioBeKa




BO3/IeHiCTBUSI Ha JKUBbIe OpraHW3Mbl OpPTraHUUYECKHWX BeIeCTB OTAe/NbHBbIX K/IaCcCOB
(yrneBoZopofpbl, CIUPTHI, (eHOJIbI, XJI0POpraHUYeckue TPOM3BO/IHbIE, albAeru/ibl U Ap.),
TroKa3aTeJib Mpe/ie/IbHO [I0MyCTUMOW KOHLIEHTPAL[MK U ero UCI0/Ib30BaHue.

Poib xumuM B obecrieueHHH SKOJIOTUUECKOM, SHEPreTHUecKod U TIHINeBOM 0e30MmacHOCTH,
pa3BUTHUU  MeAWLIMHBI, CO3/JaHUM HOBBIX MaTepuasioB (B  3aBUCUMOCTHM OT BHUJa
rnpodeccroHaNbHOM  /1eSITe/IbHOCTH), HOBBIX MCTOUHHUKOB SHepruud (ajbTepHaTHUBHbIE
WCTOUHUKUA HHeprum). [ToHSTHe O HAayyHbIX MeTOJaX TO3HAHUS BeleCTB M XHUMHUUYECKUX
peakiui. IlpeacraBnenyss 06 OOIMIMX HAyYHBIX TPUHIUIAX TIPOMBIIIJIEHHOTO TTOTyYeHUst
Ba)KHEHIIIUX BelllecTB (Ha MpuUMepax MPOU3BO/CTBA aMMHAKa, CePHOM KHUCIOThI, METAaHO/A).
XuMHss U 3[]0pOBbe UeJiOBeKa: TpaBwia 0e30MacHOTO WCIIO/Ib30BaHUs JieKapCTBEHHBIX
TIperaparoB, ObITOBOM XUMUU B TIOBCEIHEBHOU YKU3HU

IIpakTHyecKue 3aHATHSA

[TpakTnueckass pabora Nel2. «[IprMeHeHMe XUMHMUYECKHX BeI[eCTB M TEXHOJOTHI C yuyeToM
Oymy1eli mpoeccroHaNbHOMN [1eSITeTbHOCTHY.

PemleHvie Keiic-3a7lad M0 TeMaM: IMUILEBble TPOJYKTbl, OCHOBbI pallMOHA/JLHOTO MMTaHWS,
Ba)KHeMWIIie CTPOWTe/bHble W  KOHCTPYKLMOHHbIe MaTepuasbl, CeIbCKOX03S1iCTBEHHOe
MIPOU3BOACTBO, KPacK, CTeK/I0, KepaMHuKa, MaTepuanbl [jisl 3/1eKTPOHUKYM, HaHOMaTepHuasbl,
TeKCTU/IbHBbIE BOJIOKHA, WCTOYHUKM SHEpPruH, OpraHudyecKhe W MUHepasibHble y/00peHus,
JleKapCTBeHHbIe U KOCMeTHYecKue Tperiaparthl, ObITOBasi XMMUsI, MaTeprasbl U3 UCKYCCTBEHHBIX
Y CUHTeTUUEeCKUX BOJIOKOH.

3amuta: [IpefcraBneHWe pe3y/bTaToOB pellleHUs Kelic-3a7au B (opMe MMHHU-[OK/Iaja
(JomyckaeTcst UCIIO/Ib30BaHUe rpadMuecKrX 1 Mpe3eHTallMOHHbIX MaTepuasioB)

IIpomexyTouHas arrecTanys Mo JucuumuirHe (auddepeHLIMPOBaHHbIN 3a4eT)
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3. YCJIOBUSI PEAJIN3ALIAM ITPOTPAMMBI OBIIIEOBPA30OBATE/IbHOM
JCITUTL/TMHBI

3.1. TpeboBaHNsA K MUHMMA/ILHOMY MaTepHa/IbHO-TEXHHYECKOMY 00ecreuyeHHI0

[lnst peamu3aniiy IPOrpaMMbl TUCLIMTUIMHBI TIPEIyCMOTPEHBI C/IeIyIOLUe CIeldaibHble
TioMelrieHust: yueOHbIM KaOUHeT XUMHUU U yueOHOM XUMUUeCKOoU 1abopaTopuy.

OddeKkTHBHOCTH MpernojaBaHus 0011e00pa30BaTeIbHON AUCIUIIMHBI « XMMHS» 3aBUCUT
OT Ha/MuMsi COOTBETCTBYIOIL[ETO MaTepHaJbHO-TEXHMUECKOTO OCHAIIeHUs. JTO OOBSICHSIeTCS
0COOEHHOCTSIMU /IUCLIMIUIMHBI, B TIEPBYIO OUYepe/b, €€ SKCIIePUMEHTa/lbHBIM XapaKTepOM,
IIMPOKUM CITEKTPOM TPUMEHEHUs] W MPAKTUYeCKOW 3HAaUMMOCThbI0. MaTepuanibHO-TEXHUUEeCKOe
obecrieueHrie KabuHeTa XMMHUM XMMHUYECKOW /1abOpaTOpuM BK/TFOYAET: CreLdaTu3UPOBaHHYIO
Mebeslb ¥ CUCTeMbl XpaHEHWs, TeXHHUUeCKhe U 3JIeKTPOHHbIe CpeZCTBa 00ydeHwUs,
JIeMOHCTpAIMOHHbIe  yueOHO-Har/IsiiHbIe  TIOCOOMSsI, [JeMOHCTpPAllMOHHOe 00O0py/JoBaHWe U
npubopkl,  1abopaTOPHO-TEXHOIOTHUECKoe 000opyZoBaHMe, /1abOPAaTOPHYID XUMHUYECKYHO
nocyay, mMojend (06beMHble M TIJIOCKHE), HaTypasbHble O0BeKThbl (KOJIIEKI[UH, XUMHUECKHUe

peakTHBbI), 000pyZOBaHKe 1ab0paHTCKOM.

Cneunanmupor;aunaa Me0e/Ib M CHCTEMBI XpaHeHUsA

Crosbl yueHnueckue 15 it

Crtyn yueHnueckuii 301t

Hocka knaccHas 1wt

CroJi ¢ SIyKaMHu 71l XpaHeHust/Tymbo# (pabouee MeCTO MperiojaBaTerisi)
Cryn(pabouee MeCTO TIpero/jaBaTe’isi)

Cucrtema (yCTpOIMCTBO) /i/is1 3aTeMHEHUsS] OKOH

Ikad a1 xpaHeHUsT yueOHbIX TTOCOOUH

NOOUTR WN =

TexHHUecKHe cpeACTBa

1 TlepcoHanbHbIM HOYTOYK (JTMIIEH3MOHHOE TTPOrpaMMHOe obecrieueHue, 00pa30BaTe/IbHBIN
KOHTEHT)

2 TeneBusop
O/IeKTPOHHBIE CPeICTBA 00yUeHHs

1 DOnekTpoHHBIe cpeAcTBa 00yueHUst/VIHTepakTHBHBIE T0COOMs/OHMalH-KypChI (N0
paszodenam paboueli npo2pammbi)

JleMOHCTpaLMOHHbIE Y4eOHO-HAT/ISIAHbIE M0CO0us

CrnoBapw, CpaBOYHUKH, SHLUUKIIONEAUs (N0 XUMUYECKUM HAYKaM)
KomriekT mopTpeToB BeJIMKUX XMMHUKOB

[Tocobust HarATHOW SKCIIO3UIUH

[Tepuiogrueckas crucreMa XumMuueckux syemeHToB .M. MeHgeneeBa

A WN =



JleMoHCTpaLOHHOE 000py/J0BaHie U PUOOPHI /151 KabuHeTa U J1abopaTopun

MeH3YPKH, MUTeTKU-Karle/JbHULIbl, TepMOMEeTPbl, MUKDPOCKOII, JYIibl, MpeJMeTHble U
TIOKPOBHbIE CTeK/a, TUIAHILeThl [/ KareabHbIX peakuud, (uabTpoBasbHass Oymara,
CTeK/ITHHble TIPOOWDKH, pe3WHOBble TPOOKH, (oHapWKWh, HAabOp peaKkTHBOB, CTeKJISTHHbIE
MaJIouKy, IITATUBBI [/1si TIPOOMPOK; MepHble LUIWHADBI, BOPOHKH CTEK/IsIHHbIe, BODOHKH
JenuTenbHble LUMMHApUYeckue (50-100 mut), CTymku c riecTdkoM, (dapdopoBbie Yallky,
NMUHLIEeThI, GUIBTPHl OyMa)kHble, BaTa, MapJis, 4YacOBble CTeK/a, 3JIeKTPOTUIUTKH,
nabopaTopHbIe IITaTHUBLI, CIIUPTOBBIE TOPEIKH, CIIUYKH, TPUOOD [/ MMOTyueHus Ta3oB (WIu
npobupKa C Ta300TBOAHOM TPYOKOM), Aep>kaTesd sl TTPOOUPOK, CK/ISHKU AJii XPaHeHHs
pPeaKkTUBOB, pa3faTOuYHble JIOTKH; xuMuueckue crtakaHbl (50, 100 mu 200 mu); 1umareny;
TIUHLIETBI; TUTeJTbHBIE IIUTILBI; CEKYH/IOMepHI (TaiiMepbl), MepHbIe pobupku (Ha 10-20 M) u
MepHbIe KouiObl (25, 50, 100 1 200 M), BoasiHast 6aHs (MM TEPMOCTAT), CTEK/ITHHbBIE TTaJI0UKH;
KOHMUecKue Koybel st tutpoBanws (50 u 100 Mul); WHAMKATOPHBIE TIOJIOCKUA /ISt
onpegenenusi pH u craHzapTHas MHAVMKATOPHAs 11Kajia; YHUBEPCaJIbHbIA UHAVUKATOP; MTUIETKU
Ha 1, 10, 50 mn (wu mosatopel Ha 1, 5 1 10 M), OFOPETKU /11 TUTPOBAHUS, MEAULUHCKHE
mmpurel Ha 100-150 M1, 1abopaTopHble W/WIK aHATUTHYeCKHe BeCkl, pH-MeTphbl, CyIIH/IBHBIHI
mkad, u ap. 1aboparopHoe 060py/[0BaHKE.

3.2. UndopmanmonHoe odecneyeHne peaju3anuy MPOrpaMMbI

OcHOBHas JiMTEpaTypa:

1. Epoxun FO.M. Xumus a5t mpodeccuii v crielidanbHOCTeN TeXHUUeCKOr0 U eCTeCTBeHHO-
HayuHOTO rpoduieii: yueOHUK /151 CTYZ. YupexaeHuid cpe.npod. obpa3oBanus / FO.M.
EpoxuH, 1.b.KoBanes.-5-e u3g. crep.-M.: Msgatensckuii ueHTp "Akagemus”,2020.-496

2. Hukonbckuid, A. B. Xumus : yuebHuk u ipaktrkym gyist CI1O / A. B. Hukonbckuid, A. B.
CyBopoB. — 2-e u3fl., nepepad. u gomn. — M. : M3patensctBo FOpaiit, 2018. — 507 c. —
(Cepus : TTpodeccronansHoe obpa3oBanue). — ISBN 978-5-534-01209-5. https://biblio-
online.ru/book/9C43BE6F-1093-4551-BB03-DA86598C10AB/himiya

JonosHuTeIbHAA IUTEpaTypa:

Iabpuensiz O.C., Octpoymos WN.I'. Xumust ajis ipodeccuii U crieljiarbHOCTeN TeXHUUeCKOTro
nipodussi: yueOHUK /151 CTYA. YupexaeHui cpef mpod. obpa3oBanus. M.

Ncrounuku npasa

denmepasbHBIN 3aK0H 0T 29.12.2012 N 273-®3 (pea. ot 25.11.2013) "O6 obpa3oBaHuu B
Poccutickoit @efeparun’
KoncynbranT [Tntoc.-Pexxum goctymna: http: /www.consultant.ru/_dok_LAW_140174/


https://biblio-online.ru/book/9C43BE6F-1093-4551-BB03-DA86598C10AB/himiya
https://biblio-online.ru/book/9C43BE6F-1093-4551-BB03-DA86598C10AB/himiya

4. KOHTPOJIb 1 OLJEHKA PE3YJ/IbTATOB OCBOEHMUSA JUCIIUIT/IMHBI

KoHTpo/ib ¥ oOIleHKa pe3y/lbTaTOB OCBOeHUs 0011e00pa3oBaTe/lbHON AUCIUITIUHBI
PaCKpBIBAIOTCS Uepe3 AUCLUIUTHHAPHBIE pe3y/IbTaThbl, HAllpaB/ieHHbIe HAa (POpPMHUPOBaHUE OOIIMX
U ripodecCroHaIbHBIX KOMIIeTeHLIUA 1o paszenam
Y TeMaM CO/iep>KaHusi yueOHOro Marepuarna.

O6mas/npodeccuoHanbHast Pasnen/Tema Tun OL{eHOHBIX
KOMIIeTeHIUsA MepOonpusTHH

OK 01. Beibupars crioco0sl pemieHust Tema 1.1-1.7
3a/1au poeCcCUOHALHOM fesTesibHOCTH | Tema 2.1, 2.2
TIPUMEHUTE/IbHO K pas/IMuHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1 TectupoBaHue

Tema 8.1 YcTHbIl oripoc
OK 02. Ucnonib30BaTh COBpEMeHHbIe Tema 1.2, 1.4, Perienuve pacuéTtHbIx 3ajau
Cpe/iCTBa MOUCKA, aHa/Inu3a 1 1.6, 1.7 Habmomenue 3a XxomomM
WHTepIipeTaluu nHopMaluu, U Tema 2.1, 2.2 BBITNIOTHEHMSI TPAKTUKO-
HMH(OpMalMOHHbIE TEXHOIOT UM [1JIsI Tema 4.1, 4.2 OpHEeHTHUPOBaHHBIX 3a/laHUM
BBITO/IHEHUS 3a/ia4 Npo¢eCcCUOHaTbHON Tema 5.2-5.4 [Tpexncrasnenve
JesTeTbHOCTU Tema 6.1 pe3y/bTaToB

Tema 7.1 MPaKTUYECKUX U

Tema 8.1 nabopaTopHbIX paboT
OK 04. Tema 1.7 [TpoBejeHNEe XUMHUUECKOTO
DhheKTUBHO B3aUMO/IHCTBOBATH U Tema 2.1, 2.2 SKCTepUMeHTa
paboTaTh B KOJUIEKTHBE ¥ KOMaHze Tema 4.1, 4.2 BrinosnHenue

Tema 5.2-5.4 KOHTPOJIEHBIX

Tema 6.1 paboT o

Tema 7.1 paszenaM JUCLIUIINHGI

Tema 8.1 OrieHKa caMmOCTOSATENTBEHO
OK 07. CopelicTBOBaTh COXpaHEHHUIO Tema 1.7 BBINO/THEHHBIX 3a[aHNN
OKpY’Karolllei cpefibl, Tema 5.1 3alura pelieHUs Kekc-
pecypcocOepeXxeHuto, MpUMeHsTh 3HaHus | Tema 8.1 3aja4 (C yueroMm Oyzyieit
06 M3MeHeHUH K/MMara, IPUHLUIIBI npogeCCUOHa/bHOM
Oepe>X/IMBOT0 MPOU3BOACTBA, 3PPEKTHBHO AEATeIbHOCTH)
JIeiICTBOBATh B UpPe3BbIUaMHbIX CUTYaL[HsIX Beinonxenue 3afanui

MPOMEXXYTOUHOHU

IIK2.5 Tema 1.1-8.1 aTTecTaLyu
OpraHu30BbIBaTh U 00ecrieurBaTh
JleVICTBUS IOJUMHEHHBIX WIEHOB SKUIaXKa
Cy/IHa I10 TIpeiyIIpeXXIeHUI0 U
TpelOTBPALLeHUI0 3arpsi3HeHNs BOJHOU
cpe/pbl.
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