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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM
MMPOT'PAMMBI OBIIIEOBPA3OBATEJBbHON JUCHUILIAHBI

O61eoOpa3oBaTenbHas AUCHUILTHHA « XUMUSD» SIBIIIETCS 0053aTEIbHON YacThiO
00111e00pa30BaTEIBFHOTO IMKJIa 00pa30BaTeIbHOM MporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO
no crenranbHocTu 21.02.20 IIpuknagnas reoae3us

1.2. ]_[e.]m H INIAHUPYEMBIC PE3YJbTAThI OCBOCHUA TUCHUIIIMHBI:

1.2.1. leau aAucHUNIMHbI:

®opMUpOBaHUE y CTYACHTOB IIPEACTABICHHS O XUMUUECKON COCTABIISIONIEH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpA KaK OCHOBBI NMPUHATHS PELIEHUH B )KM3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYyalMsIX, OTBETCTBEHHOI'O MIOBEICHUS B IPUPOAHOM cpene.

3agauu AMCHUIINHBIL:

1) chopmupoBaTh NOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMMYECKHX IPOLECCOB U
ABJICHUM B OKpPYXalolleld Cpene, LEJOCTHOW Hay4HOM KapTHHBI MHUpPA, B3aUMOCBS3H U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBISATH (HOPMYJBI HEOPTaHWYECKHX W OPraHMYECKHX BEIECTB,

YpaBHEHHSI XMUMHUYECKHX pEAaKIHUi, OOBSICHATH HMX CMBICI, WHTEPIPETHPOBATH PE3YIbTATHI
XUMHYECKHX IKCIICPUMEHTOB,

3) chopmMHpOBaTh HABBIKM MPOBEICHHS MPOCTEHIINX XUMHYECKHX IKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUNH C COOJIOZIEHHEM TMpaBWil 0e30macHOro oOpallleHHs ¢ BeIleCTBAaMH U
71abopaTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HMHPOPMAIMIO XUMHUECKOTO XapaKTepa M3 pa3iHuHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHS TPOTHO3MPOBATH IIOCIEACTBUS CBOEH JEATENBHOCTH H
XUMHUYECKHUX TIPUPOJTHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX IPOIIECCOB,;

6) cdhopmupoBaTh TOHHUMaHUE 3HAYUMOCTH JOCTKEHUM XUMHUYECKOW HayKu U
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yabTaThbl OCBOEHUS 0011e00pa30BaTe/ibHON AUCHUILIHHBI B c00TBeTcTBHHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO

Kox v HaumenoBanue
¢GopmMupyeMbIX KOMIIETEH U

OKO01.Bsi0upats criocoosl
pelieHus 3a1a4
npodeccHnoHATEHOM
JEeSATEIILHOCTH MPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

I[InanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIHHBI

Oo0mue

B yacTu Tpy10BOr0 BOCIIUTAHHS:

- TOTOBHOCTb K TpYyHdy, OCO3HaHUE
IIEHHOCTH MacTePCTBa, TPYA0TO0HNE;

- TOTOBHOCTH K aKTHBHOﬁ NCATCIIBHOCTHU

TEXHOJIOTUYECKOM u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
UHUILIUUIPOBATh, IUIAHUPOBATh u
CaMOCTOSITENIFHO ~ BBIMOJIHATH  TaKylo
JeSITebHOCTD;

- HHTEpeC K pa3Iu4HbIM  cdepam

npodecCuoHaNBHOM NeSTeNbHOCTH,

OsBJaanenue YHUBEPCAJIbHBIMHU
y4eOHBbIMHU MO3HABATEJbLHLIMH
JAeHCTBUAMMU:

a) 0a30Bble JJOrHYecKHe AeHCTBUS .

- CaMoCTOSITeNbHO  (OpMyIHpOBaTh U
aKTyaJu3UpOBaTh npobiieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK
WJIn OCHOBaHHWS I  CpaBHEHWS,
KJIacCU(UKAIUU U 0000IIECHNUS;

- ompeAeNsaTh  LEeNH  JEATEIbHOCTH,
3a7laBaTh IapaMeTpbl M KPUTEPUU HUX
JIOCTHKCHMUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U

JAucnuniamHapHbie

- BJIAJIETh CHUCTEMOM XHUMHYECKMX 3HAHWH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TOHATHS  (XUMHYECKUH
JJIEMEHT, aToOM, JJIEKTPOHHass 00oyiouka aroma, s-, p-, d-
JNIEKTPOHHBIC  OpOMTANM  aTOMOB, HWOH,  MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHUS,
XMMHYECKasl CBS3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBII
0o0beM, YIJIEpOAHBbINM CcKeneT, (yHKUMOHANbHAS TpYIIIa,
panvKan, W30MEpHsS, HW30MEPbI, TOMOJIOTUYECKUN  pAl,
TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJA- U a30TCOAEpKallue
COCTMHEHMS, OMOJIOTUYECKU aKTUBHBIE BeleCTBa (YTIEBOIbI,
KUpBI, O€NKH), MOHOMEp, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHCHHS, KpUCTaJUIMYECKas
pelIeTKa, THUIbl XHUMHYECKUX pPEaKUuid (OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, HK30-U OSHIOTEPMHUUYECKHE, pPEAKIINHU
MOHHOTO OOMEHa), pacTBOpP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJIUTHYECKAS JIFCCOITHAITHS, OKHUCIIUTEIIb,
BOCCTaHOBUTEb, CKOpOCTb XUMHYECKOH peakuuu,
XMMHYECKOE paBHOBECUE), TEOPUU U 3aKOHBI (TEOpHs
XUMUYECKOTO CTPOCHHMS OpraHMYecKux Bemects A.M.
bytnepoBa, Teopus BIEKTPOJUTHYECKOW  JAUCCOIMALINH,
nepuoanueckui 3akoH .M. Menneneesa, 3aK0OH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMUU,
(dakToNornueckue - CBENEHUS O  CBOWMCTBAax, COCTaBe,
MOTy4YeHUH # O€30MacHOM HCIIOJIb30BAHUU BAKHEHIIINX
HEOPTaHMYECKUX M OPraHMYECKHUX BEIIeCTB B OBITY U



MMPOTHUBOPCUUA B
SABJICHUSAX,

- BHOCUTH KOPPCKTUBLI B ACATCIBLHOCTD,
OLICHUBATh COOTBCTCTBHUE  PE3YJILTATOB
aeiisiM, OLCHHBATL PUCKU HOCJICI[CTBI/Iﬁ
JCATCIIBHOCTH,

- Pa3BUBATb KPCATHBHOC MBIINIJICHUC IIPU
PCLUICHUHU KU3HCHHBIX np06neM

paccMaTpUBaEMBbIX

0) 0a3oBbIE uccjaeaoBaTelbcKue
aelicTBHA:

- BJIAJCTh HaBBIKAMU y4eOHO-
HCCIIEOBATEIbCKOM u MPOEKTHOU
NeSATeTbHOCTH, HaBbIKAMU  pa3pelieHus
npo0Jem;

- BBIABISATH  NPUYUHHO-CIICJCTBEHHBIE
CBSI3M M aKTyaJuM3upoBaTh  3ajaugy,
BBIJIBUTATh  TUINOTE3y €€  pelIeHus,

HaXOJUThb apryMEHTHI IS JOKa3aTelnbCTBa
CBOMX YTBEPKICHUM, 3a/1aBaTh IMapaMeTphl
Y KPUTEPUU PELICHMUS,

- aHaJIM3UpPOBATH IIOJIyYEHHBIE B XOJI€
pelIeHus 3a1a4 Pe3yJIbTaThl, KPUTHUYECKH
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOrHO3MPOBaTh HM3MEHEHHE B HOBBIX
YCIIOBUSIX;

- yMeTb  NIEPEHOCUTh  3HAHUSI B
M03HABATEJbHYIO u MPAKTHYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX
NpPEIMETHBIX 00JIacTel;

- BBIJIBUraThb HOBBIE MHJIEH, IMpeajararhb
OpPUTMHAJIbHBIE MTOIXO/Ibl U PELLEHUS;

MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

- YMETh BBISIBJISATH XapaKTepHbIE NMPU3HAKU U B3aHMMOCBS3b
HU3Y4YCHHBIX HOHSITI/If/'I, NPUMCHATH COOTBCTCTBYIOIIUC ITOHATUSA
OpU ONUCAHUH CTPOCHHUS U CBOWCTB HEOPTaHUYECKUX U
OpraHN4YC€CKUX BCUICCTB U HUX HpeBpaH_[eHI/IfI; BBIABJIISITH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TOHATUAMHU U
IpCACTABICHUAMU APYTUX CCTCCTBCHHOHAYYHbBIX MPCIAMETOB,
- yMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XMMHUYECKUX
COCMHEHUN MEKIYHAPOAHOTO COK3a TEOPETHYECKOW U
NPUKIATHON XMMUU U TPUBUAIbHBIC Ha3BaHHS BaKHEHIINX
BEIIECTB  (ITWJIEH,  aleTWIeH,  [JIHLIepuH,  (eHou,
dbopManbaeru, yKCyCcHasi KHUCJIOTa, TIUIUH, yrapHbId ras,
erICKHCJILIfI ra3z, aMMHakK, TranicHass H3BCCTb, HEralacHas
U3BECTh, MUTHEBAs COJAa U JIPYTHX), COCTaBIATH (HOPMYIIbI
HCOPTraHUYCCKUX U OpPraHn4YCCKUX BCHICCTB, YpPaBHCHHA
XUMHYECKHUX Peakiuil, OOBSICHATh UX CMBICH; HOJITBEPKIATh

XapaKTEpHbIE XUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHU  OKCIEPUMEHTAMU U 3alHUCAMU
YPABHEHUN XUMUYECKUX PEAKIUH;

- yMETb YCTaHaBIIMBAThb IIPUHAUICKHOCTh HM3YYEHHBIX

HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K ONPEICIICHHBIM
KJlaccaM M TpyIIlaM COEIMHEHUM, XapaKTepU30BaTb MX
COCTaB W BAKHEHIIME CBOMCTBA; OMNPEACISATh  BUIbI
XUMUYECKHUX CBS3CH (KOBaJCHTHAs, MOHHAS, METAITNYCCKAs,
BOJIOPO/HAs), THUIIBI KPUCTALUTMYECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIUPOBATH XUMUUYECKUE PEAKIIHH;

- chopmMupoBaTh MPECTaBICHUS: 0  XHMHYECKOH
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MUpPa, POJIU
XUMUW B TIO3HAHWUW SIBIICHUW TPHUPOABI, B (POPMHUPOBAHUU
MBIIIJICHUSI U KYJIBTYPBl JIMYHOCTU, €€ (PYHKIIHMOHATHHON
TPAaMOTHOCTH, HEOOXOIWMOW I PEIICHUs] MPAKTHUYECKUX
3a/1a4 ¥ 9KOJOTHYEeCKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY



OKO02.Vcnions30BaTh
COBpEMEHHBIE CPEJICTBA MIOKCKA,
aHaJIM3a U UHTEPIPETALIUU
nHbOpMALNH, H
nH(OPMALIMOHHBIE TEXHOJIOTUU
JUIS BHITIOJTHEHUS 3a7a4
npo¢eCcCuOHAITBHON
NEeSATeTbHOCTH

- CIIOCOOHOCTP MX HCIIOJB30BaHUA B
MO3HABATCIIFHON M COIMAIEHOM MPaKTHUKE

B 00J1aCTHIIEHHOCTH HAYYHOI'0
MO3HAHMS:

- c(OpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN
IPAKTUKK, OCHOBAHHOIO Ha JHMajore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJUKYJIbTYPHOM MUDE;

- COBEpIICHCTBOBAHME  S3BIKOBOM H
YUTATEIbCKON KYyJIbTYphl KaK CpeACTBa

BSaHMO,Z[CfICTBHSI MCKIAY JIFOAbMHU n
IMO3HAaHHA MUpPaA,

- OCO3HAHHUC OCHHOCTHU Haquoﬁ
ACATCIIBHOCTH, TOTOBHOCTE OCYUICCTBJIATH
IMPOCKTHYIO u HCCJIICAOBATCIILCKYHO

JEeSTeNIbHOCTh ~ MHAMBUIYalbHO UM B
rpynime;

OBananenue YHHBEPCAJIbHBIMH
y4eOHBIMH NMO3HABATEJIbHBIMHU
NEHCTBUAMM:

B) padora ¢ uHpopmanueii:

- BJIaJeTh  HaBbIKAMU  [OJy4YEHHUS

I/IH(I)OpMaI_II/II/I U3 HCTOYHHUKOB PA3HBIX

3/10pOBBIO U IPUPOJIHOM Cpelie;

- YMETh IPOBOAMTH PACUEThl MO XUMHYECKHM (QopMmyiamM U

YPaBHEHUSAM XUMHUYECKMX pEakUUd C HCHOJb30BaHUEM

(u3MUeCKUX BENUYMH, XapaKTepU3YIOIIUX BellecTBa C

KOJIMYECTBEHHOW CTOPOHBI: Macchl, oO0bemMa (HOpMalbHBIC

yCIIOBUSI) Tra30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh

CHUCTEMHBIE XMMHUYECKUE 3HAHUA /I MPUHATHUS PEIICHHUI B

KOHKPETHBIX  JKM3HEHHBIX  CUTYyallUsX, CBA3AHHBIX C

BEIIIECTBAMU U UX TPUMEHEHUEM

yMETh MJIAHUPOBATh W BBHIMOJIHATH XUMUYECKUN IKCHEPUMEHT
(npeBpallleHUsT OPraHUYECKUX BELIECTB IPH HArpeBaHUU,
MOJlyuYeHUEe HTHIIEHA U U3YYEHHE €ro CBOWCTB, KaYECTBEHHbIE
peakuuMu Ha albJeru]ibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
neHatypauus O€NKOB TMpU HArpeBaHWM, I[BETHHIC PEAKIUU
O€NKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa, ONpEeACsAThH
Cpeay BOJHBIX pacTBOPOB, KAUYECTBEHHBIE PEaKIIUU Ha Cylb(har-
, kKapOoHaT- U XJIOpUA-aHUOHBI, HA KaTHOH aMMOHMS; peliaTh
SKCIEpUMEHTAJIbHbIE 3a7aud 1o Temam "Meramibl" u
"Hemeramnbl") B COOTBETCTBMM C MpaBWIAMH TEXHUKH
0e30macHOCTM  Hpu  OOpallleHuM ¢ BEleCTBAMU U
1a00paTOPHBIM  O0OpPYJOBAaHUEM; TPEACTABISATh PE3YIbTAThI
XMMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOIIUX pEaKIUl u (OpMyIUpOBaTh BHIBOJABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTh  AHAIM3UPOBATh XUMHYECKYI0  HH(pOpMaIUIO,
MOJIy4aeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOT'O MO3HAHUS BEILIECTB
W  XAMHYECKUX  sIBIIEHUW  (HAOJIOJeHWEe,  H3MEpPEHHE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

- YyMETh MPOBOJUTH PAaCUEThl MO XMUMHUYECKUM (opMmyrnaMm u
YpPaBHEHUSAM XUMHUYECKMX PEaKUUd C HCHOJb30BAaHUEM



OK 04. D dextBHO
B3alMOJICIICTBOBATh U pabOTATh B
KOJUIEKTHBE U KOMaH/Ie

TUIIOB, CaMOCTOSITEIBHO OCYIIECTBIATH
MOKWCK, AaHallu3, CHCTEMaTH3aluI0 U
UHTEpIpEeTannio HHPOPMAITUH PA3TUIHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

- co3gaBaTh TEKCThl B  Pa3iIMYHBIX
dopmaTax ¢  yd4eroM  Ha3HAUYCHHUS
uHpOpMALlUM U 1EJEBOM  ayJUTOPHH,
BBIOMpAs ONTUMAJILHYIO bopmy
NPECTABICHUS U BU3yaIH3alNH;

- OLICHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpOpManuy, ee
COOTBETCTBUE TMPABOBHIM U MOPAIbHO-
THYECKUM HOpMaM;

- UCIIOJIb30BATh CpencTBa
MH(POPMALMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJOTHIl B pEHICHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX M OpPTaHU3alMOHHBIX
3agad ¢ coOMoJieHHeM  TpeOoBaHMMH
OPrOHOMHUKH, TEXHUKH O€30MMacCHOCTH,
THTUEHBI, PecypcocOepekeHus], MPaBOBBIX
" STHYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BIIQJICTh HABBIKAMH PACTIO3HABAaHUS U
3alUThl UHGOPMAIMK, UHPOPMALMOHHON
0€30MacHOCTH JTUYHOCTH,

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITENIbHOCTH U CAaMOOIIPEJIEICHHUIO;
-OBJIaJICHHE HaBBIKAMHU y4eOHo-
HCCIIEIOBATEIIHLCKOM, MPOEKTHOMN Hu
COLMAJIbHOM JeITENbHOCTH;

OBananenue YHHMBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH 1€iCTBUSIMM

(1)I/ISI/I‘IGCKI/IX BCJIIMYMH, XapaKTCPUIYIOIIHUX  BCIICCTBA C
KOJUYECTBSHHOU CTOpPOHBI: MACCHI, obbeMa (HOpMaJ'IBHBIe
}’CJIOBI/ISI) ra3oB, KOJIHMYECCTBA BCUICCTBA, HCIIOJIb30BaTh
CUCTEMHBIC XWMHWYCCKUEC 3HAHUA IS HNPHUHATHA peIHeHPII;'I B
KOHKPCTHBIX KHU3HCHHBIX CUTyalusx, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCEHCHUEM

YMETh IJIAHUPOBATh U BBINOJHATh XUMHUYECKUN HKCIIEPUMEHT
(mpeBpaieHuss OpPraHUYECKWX BEIIECTB TIPH HArpeBaHUH,
MOJyYEHUE STUJIEHA U M3YUYEHHUE €ro CBOMCTB, Kau€CTBEHHBIE
peakuu Ha albJerujabl, KpaxMmaj, YKCYCHYK KHCIOTY;
JneHatypanust OeNKOB TpU HATrPEBaHWM, IIBETHHIE PEAKIUU
OCJIKOB; TIPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpPEnemsiTh
Cpeay BOJHBIX pacCTBOPOB, KAYECTBEHHBIE PEaKIIMU Ha CyIb(har-



OK 07. CozneiicTBOBaTh COXpAaHEHHUIO
OKpYKaroIlen CpeIbl,
pecypcocOepekeHHI0, TPUMEHSITh

6) COBMECTHAA J€ATEJIbHOCTD.

- IIOHUMATh u UCII0JIb30BaTh
NPEUMYILECTBA KOMaHJHOH U
WHAUBUAYAIbHON paboOThI;

- IIPUHUMATh eI COBMECTHOMI
JIeATEIbHOCTH, OpraHU30BbIBATH u
KOOpJAMHUPOBaTh  JEHCTBUS 1O €€

JOCTH>KEHHIO: COCTABIISATH IIJIaH JIEHCTBHI,
pacnpenenarb poiaud C y4eTOM MHEHUU
YY4aCTHUKOB  OOCYXJaThb  pe3yJibTaThbl
COBMECTHOM paboThI;

- KOOPJIMHUPOBAThH U BBHIMOJIHATH paboTy B
YCIOBUAX PCAIBHOI'O, BHUPTYyaJbHOI'O H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYLLECTBIIATh MO3UTUBHOE
CTPAaTErnyecKoe IMOBEJICHUE B Pa3IMUYHBIX

CUTyallUsX, IMpPOSBIATh TBOPYECTBO M
BOOOpakeHue, ObITh HHUIIUATUBHBIM
Osiagenne YHHUBepCAJbHBIMHU

PeryJsiTHBHbIMU JAeHCTBUAMM:

') NPUHSATHE ce0s M APYTrHX JIOAei:

- TpPUHUMATh MOTHBBI U APryMEHTHI
JIPYTUX JIIOJEH NPU aHAIU3€ PE3yJIbTaTOB
JIeATEIIbHOCTH;

- MPU3HaBaTh CBOE MPABO U MPaABO JIPYTUX
JI0JIEH Ha OIIMOKH,

- pa3BUBaTh CMOCOOHOCTH TOHHMATH
MUP C TIO3UIUHU APYTOro YeIOBEeKa

B o0J1acTH IKOJOTHYECKOro
BOCNIUTAHUSA:
- cOpMHUPOBAHHOCTh  IKOJOTHYECKON

, KapOOHAaT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHWUS; peliaTh
SKCIIEpUMEHTaJbHbIE 3aJaud 1o Temam "'Metamisl" U
"Hemetamnbl") B COOTBETCTBMM C IpaBWJIAMH TEXHUKH
0e3omacHOCTH  Tpu  OOpalieHud ¢ BeIIecTBaMHu U
1a00paTOpHEIM  000PYJOBAHHEM; MPEICTABISITH PE3yIbTATHI
XUMHUYECKOTO DJKCIIEpUMEHTa B (GOpMe 3alucu YpaBHCHHM
COOTBETCTBYIOIIUX PEAKIMA U (OPMYyIUPOBATH BBIBOABI Ha
OCHOBE 3THX PE3YyJIbTaTOB

chopMHUPOBATh MPEACTABICHUSA: 0 XUMHYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHUH B TTO3HAHUU
SBJIEHUN MPUPObI, B POPMUPOBAHMHU MBIIUICHUSI U KYJIbTYpPbI



3HaHUs 00 U3MEHEHHUU KJINMarTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BOJICTBA, 3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYaIUIX

IIK 1.8 OcymiecTBasiTh
CaMOCTOSITENIbHBIN KOHTPOJIb
PE3yIbTATOB MOJIEBBIX U
KaMepaJIbHBIX T€0/Ie3NIECKIX
paboT B COOTBETCTBUU C
TpeOOBAHUSIMU IEHCTBYIOIIIX
HOPMATHBHBIX JIOKyMEHTOB.

KYJbTYpBI, OHUMaHUE BIIUSIHUS
COLIMAIbHO-3KOHOMUYECKHUX IPOLECCOB Ha
COCTOSIHME MPUPOJHOW H COLHMAIBHOM
cpenpl, OCO3HaHUE r7100aJbHOTO
XapakTepa 3KOJOrHYECKUX Ipodiem;

- IUIAHUPOBAaHME M  OCYUIECTBJICHUE
JICUCTBUA B OKpYyXarollel cpeae Ha
OCHOBE 3HAHMS LEJIel  yCTOMYUBOIO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEIpUsATUE JIEHCTBHI,
MIPUHOCSIIMX BPEJ OKPYKAOIIEN CPENE;

- yMEHUue MIPOTrHO3UPOBATH
HeOJIaronpusITHbIE 9KOJIOTMUYECKHE
MOCJIE/ICTBUS peANPUHUMAEMbBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpEHHUE OMbITa JIeATEIbHOCTU
HKOJIOTMYECKOM HANpPaBIEHHOCTH;

- OBJAJIeHWE  HaBBIKAMU  y4eOHO-
HCCIIEN0BATENBbCKOM, MIPOEKTHOMN u
COLIMAJIbHON JESATENIBHOCTH;

JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOU
JUIE  pelIeHUs MPAaKTUYECKHX 33aJa4 H  IKOJOTHYECKH
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOM
cperne;

- yMeTh COOJIOAATh MpaBHJa SKOJIOTUYECKH IIETIECO00Pa3HOrO
NOBEJICHUS B OBITY M TPYIOBOH JIESATEIBHOCTH B IEIAX
COXpaHEHUs1 CBOEr0 3IO0pPOBbSI M OKpYXKaroLEHd IPUPOSHOU
Cpelbl; YUYUTHIBaTh OINACHOCTh BO3JCHCTBUSL HAa JKHUBBIC
OpPTaHU3MBI ~ OINPEJECIICHHBIX  BEIIECTB, MOHHUMAas  CMBICH
1oKa3areJsl MPeIeIbHOM JOMyCTUMON KOHIICHTPAIHH

-YMEHHE NMPOU3BOJIUTH aHAJTIN3 MTOJIEBBIX PAOOT, BHIMOIHATE 00pabOTKY pe3yJIbTaToOB
-yMETh MOJb30BATHCS aKTyaTbHBIMU HOPMAaTUBHBIMHU JOKYMEHTAMHU U BBINIOJIHATH UX TPEOOBaHUS
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCIIUILIMHBI

«XHUMMUSA»

2.1. O0beM QM CHUIIMHBI U BHAbI Y4eOHOI padoThbl

Bua yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITHHBI 68
B T.4.

OcHoBHOe coJep:kaHue 64
BT. 4..

TEOPETHYECKOe 00yUueHHe 34
MIPaKTUYECKHUE 3aHATHS 20
71a00paTOPHBIE 3aHATHS 10
IIpodeccnoHATbHO-OPHUEHTHPOBAHHOE COJIEP:KAHNE 4
(comep:xkaHue MPUKJIATHOTO MOTYJIs)

BT. U.:

TeopeTudeckoe o0ydeHue 2
NPaKTUYCCKUE 3aHATHS 2
IIpomexyTouHas arrectanus (quddepeHIPOBAaHHBIN )

3a4er)
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2.2. TemaTH4ecKHui IJIaH U coaecpiKaHuEe NUCHUIIJIHHDbI «XuMus»

HaumeHoBaHue Conep:kanue y4eOHOro Marepuasa (0CHOBHOE ¥ podeccHonaabLHo opuenTHpoBannoe)!, | O0bém | ®opmMupyemble
pa3/1esioB U TeM JIa00paTOpPHbIE U MPAKTHYECKHUE 3aHATHUS, IPUKJIAAHON MOAYJIb 4acoB | KOMIIETEHIIUH
1 2 3 4

Coaep:xanue y4eOHOro MaTepuaJia 64
Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHU 18
Tema 1.1. Copnepxxanue y4eOHOro MmarepuaJia 4 OK 01
OcHOBHbIE XuMuYecKuil 3neMeHT. AToM. S1apo atoma, U30TOMbI. DJIEKTPOHHAST 000I04YKa. DHEPreTHUECKHe
XMMHUYECKHE TIOHATHUS |yPOBHH, IOJAYPOBHU. ATOMHBIC opOHTanu, s-, P-, 0- ameMeHThl. OCOOCHHOCTH paclpeeiICHUs 5
U 3aKOHBI, CTPOECHHE |3JIEKTPOHOB MO OpOUTANsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS
aTOMOB  XMMMYECKHUX |KOH(Uryparys aroMoB. OCHOBHBIC XUMHUYECKHE 3aKOHBI
AJIEMEHTOB IIpakTHYecKue 3aHATHS

[Ipaktuyeckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHU M PAacdeThl IO

YPaBHEHUSAM XUMHYECKUX PEAKIIUi».

OTHOCUTENBHBIE aTOMHAasi M MOJICKYJsipHas Macchl. MomsipHas macca. KonudecTBo BemiecTsa. 2

MaccoBast jons BemiectBa. 3akoH ABorajpo. MomsipHblii 00beM ra3oB. OTHOcHUTENbHas

TUTOTHOCTP T'a30B. PacueTsl 0 ypaBHEHHSAM XMMUYECKHX PEaKIUil ¢ MCIOIH30BAHUEM MAaCCOBOM

JIOJIM BELIeCTBA, 00beMa (HOpMaJlbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BELIECTBA
Tema 1.2. Copnepxxanue yueOHOro MmarepuaJia 2 OK 01
Ilepnoanueckuii IIpakTHYecKue 3aHATHS OK 02
3aKOH u ([Ipaktuyeckas pabora Ne2. «/3yueHrne nepuoJuuecKux 3aKOHOMEPHOCTEH U MX B3aUMOCBSI3U CO ITK?1.8
[Tepuonuueckas CTPOCHHEM aTOMOBY.
cucremMa XuUMHYeCKHX |[lepuonnyeckas cucrema xumuyeckux siemeHToB J[.M. MenneneeBa. CBsi3b MEpUOJUUECKOTO 2

snementoB  JI. N
MeHnneneeBa, uX CBSI3b
¢ COBPEMEHHOMN

3aKkoHa U [lepnonnyeckoil CHCTEMBI XUMUYECKHUX JJIEMEHTOB C COBPEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHMS CBOWCTB XHUMHUECKUX OJIIEMEHTOB, 00pa3yeMbIX HMHU
IIPOCTHIX M CJIOXKHBIX BEIIECTB IO rpynnaM M nepuoaam llepuonnyeckol cHCTEMbl. 3HAUYCHHE

1 O6pazoBarenbHas opraHu3alys BIPaBe CAMOCTOATELHO ONPEJENATH MOCIIEN0BATENBHOCTL N3yYEHHS PA3/IEOB U TEM, BXOANIMX B HUX, & TAKXKE TIEPEPACTIPEAEIAT KOJTUIECTBO
4acoB JJIsl OCBOCHUsI 00y4alonMMucs y4eOHOTo MaTepuaa, ¢ y4eToM JIOTUKH (popMHUpOBaHMS TUCIUILUTMHAPHBIX PE3YJIBTaTOB, OOIINX U MPO(ECCHOHATIBHBIX KOMIICTEHIINH,

MEXIIPEIMETHBIX CBSI3€H ¢ APYTHMMH AUCIUINIMHAMHI 00Ie00pa3oBaTeIbHOTO U 00ImIenpodecCHOHAIBHOTO NHKIIOB yuebnoro mrana OIT CIIO.
2 Viaspiarores 11K, 31eMEHTBI KOTOPHIX (JOPMUPYET IIPUKIaAHON MOaylb (MpodeccHOHalbHO OPMEHTHPOBAaHHOE cojepskanue) B cootBercTBuu ¢ ®I'OC CIIO peanusyemoit
npodeccun/cnenuansaocta CI1IO
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Teopuei CTPOEHHU |IIEPUOJUYECKOIO 3aKOHA M CHUCTEMbl XUMHUYECKHX d3ieMeHTOB [[.M. MenneneeBa B pa3BuTuu
aTOMOB HayKH.
VYcTaHOBIIEHUE CBSI3M MEXKAY CTPOGHHEM aTOMOB XMMHUYECKHMX AJIEMEHTOB U NEPUOAMYECKUM
MU3MEHEHUEM CBOWCTB XUMHUYECKHUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
Ilepuonnueckold cucTeMsbl. PerieHue NMpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha
XapaKTepU3alulo XUMHUYECKMX 3JEMEHTOB «MeTtajumueckiue / HeMeTalIM4ecKue CBOMCTBa
XUMHUUYECKHX D3JIEMEHTOB B COOTBETCTBHUM C MX JJIGKTPOHHBIM CTPOCHHEM M IIOJIOXKEHHEM B
NEPUOANYECKON cUCTeMe XUMHUUECKUX 3aeMeHToB JI.M. MenneneeBay
Tema 1.3. Copnepxxanue y4yeOHOro MmaTepuaJia OK 01
Crpoenne  BemecTBa | CTpoeHHUE BelIecTBa. XUMHUUECKas CBSA3b. BUIbI XMMUYeCKO CBsI3M (KOBaJICHTHAs HETIOJISIpHAS U
u NPUPOJA | TIOJISIpHAsl, MOHHAs, MeTaJuImueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOH XHMHYECKOU
XMMHUYECKON  CBS3H. | cBA3M  (OOMEHHBI W JIOHOPHO-aKLENTOpHbIM). BonoponHas  cBa3b.  BaneHTHOCTS.
Msuoroo6pasue OnekTpooTpulaTebHOCTh. CTeneHb OKUcaeHUsl. IOHbI: KaTHOHBI M AHHOHBI
BELICCTB IIpakTHYecKHe 3aHATHS
[Tpaktuyeckas padora Ne3. «CTpoeHne BemecTBa U MPUPOIa XUMUIECKOH CBS3HY.
JleMoHCTpauus Mojened KpUCTAJUIMYECKMX PELIeTOK: HMOHHOM (XJIOpHJ HaTpusi), aTOMHOM
(rpadut u anmas), MOJEKYJISIpHOU (YTJIEKUCIBIM ra3, UOA), METAJUIMUECKON (HAaTpuid, MarHu,
Menb). PelieHne nmpakTHUECKUX 3alaHUl HAa COCTaBJIEHHE JIEKTPOHHO-rpaduuecKux Gopmy
aneMeHToB 1—4 nepuoaos
Tema 1.4. Copnepxxanue yueOHOro MmarepuaJia OK 01
Knaccudukanus, Knaccugukarus Heoprannueckux Beuiects. HomMeHkIaTypa HeOpraHM4eckix BeIIeCTB (OKCUIBI, OK 02
u HOMEHKJIATYypPa | TUAPOKCUBI, KHCIOTBI, COJH). Bemecrsa MOJIEKYJISIPHOIO M HEMOJEKYJSIPHOTO CTPOEHHUS.
HEOPraHUYECKUX ArperaTHble CcOCTOsHHs BemlecTBa. Kpucramiuyeckne U aMoOpQHbIE BeIIecTBa. 3aKOH
BEIIIECTB MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTAJUIMUECKUX PEIIETOK (aTOMHasi, MOJIEKYJspHas,

MOHHAas, MeTa.]'IJ'II/ILIeCKaSI). 3aBUCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘l@CKOﬁ peH_IéTKI/I

IIpakTnyeckue 3aHATHS
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[TpakTraeckas paborta Ne4. « HoMeHKIIaTypa HEOPTAHUYECKUX BEIECTBY.

Pemenuie npakTudyeckux 3ajilaHuii o KiaccuuKaluy, HOMEHKIIAType U XUMUYEeCKUM GopMyiaMm
HEOPraHMYECKUX BEIIECTB pa3JIMYHbIX KJaccoB (yrapHblil ra3, yIJIEKMCIBIM TIa3, aMMHaK,
raiieHasi M3BECTh, HETralleHas HW3BeCTb, MUThEBAs COJa M JPYIrHX): Ha3BaHUS BEIIECTB IO
mexxayHnapoanoit (MIOITAK) wunum TpuBHaIbHON HOMEHKIATYpe M COCTaBiieHHE (DOPMYIIBI
XUMHYECKHX BEIIECTB, OMNpENeIeHHe MPHUHAJISKHOCTH K Kiaccy. Ilouck wunbopmanuu mo
Ha3BaHUAM, UJICHTU(UKATOpPAM, CTPYKTYpPHBIM (hopMyiaMm. AHaIM3 XUMUYECKOH MH(pOpMaLuy,
MOJly4aeMO W3 pa3HbIX HCTOYHHMKOB (CpEICTB MaccOoBOM HHQOpMAIUH, ceTh MHTepHEeT u

JPYTHE)

Tema 1.5. Coaep:xanue y4eOHOro MaTepuaJia OK 01
Tumer  xumuueckux |Xumuueckas peakims. Kinaccupukanms XAMHYECKHX peakiuii B HEOPraHHYECKOH U [K 1.8
peaxuuii OPraHWYEeCKOM XUMHUHU. 3aKOHbl COXPAHEHUsI MAacCChl BEIIECTBA, COXPAHEHUS M IPEBPALLCHUS
SHEPruM MpHU XUMHUYECKUX peakiusax. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE peaKuu (ypaBHEHUS
OKHCJICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKHUCIICHMS, OKHUCIUTEIb U  BOCCTAHOBHTEIb,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMU B MPUPOJE, MPOU3BOACTBEHHBIX IpOLECCaX U
KHM3HEIEATSIbHOCTH OPTaHU3MOB)
Tema 1.6. Coaep:xxaHue y4eOHOro MaTepuaJia OK 01
Ckopocth xuMHUYeCKMX | CKOPOCTh PEaKIUK, €€ 3aBUCUMOCTh OT pa3jMYHbIX (PAKTOPOB: MPUPOJIBI PEarupyrOIIHX OK 02
peakuuii. XUMHYECKOE| BEIIECTB, KOHIICHTPAI[MM PEardpyONIMX BEIIECTB, TEMIIEPATypbl W IUIOMAAN PEaKIMOHHON IIK 1.8
paBHOBECHE noBepxHoCTU. TernoBble 3PPEKThl XUMUUYECKUX PEAKIUIl: IK30- U SHAOTEPMHUUYECKUE PEAKIIH.

OOparumMble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTOphl, BIHAIONIME HA COCTOSHHUE
XUMHYECKOTO paBHOBECHsI (KOHLIEHTpPALlMS PEareéHTOB WM HPOAYKTOB pEaKIUH, JaBJCHHE,
temneparypa). [Ipunnun Jle Illarense

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas pabora NeS5S. «BnusHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTh XUMHUYECKOU
peaKkIum».

Pemienne nNpakTUKO-OPUEHTHPOBAHHBIX 33JaHMH Ha aHanu3 (aKTOPOB, BIHMSAIOLIMX Ha
U3MEHEHHE CKOPOCTH XMMHUYECKOH peakiuu. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOH peaKIuu OT
IPUCYTCTBUS KaTalu3aTopa Ha MPUMEPE DA3I0KEHUs IEPOKCHAAa BOAOPOJA C IOMOIIBIO
JUOKCHJAa MapraHila M Karajasbpl. PellleHue MNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha
npuMeHenne npuHuuna Jle-IllaTenbe 11 HaXOXKIEHUS HANpABICHUS CMEILEHHUS PABHOBECHS
XUMHYECKON peaklMK U aHaJIu3 (PaKkTOpOB, BIUSIONIMX HA CMEIICHHE XMMHUECKOTO PaBHOBECUS
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Tema 1.7.

PactBopsi, TEOpHs
3JIEKTPOJIUTAYECKOMN
JIIACCOLIAAIUN u
HOHHBII 00MeH

Coaep:xxanue y4eOHOIro MaTepuaJia

PactBopel. Bujbl pacTBOpOB 1O COAEpPMKAHUIO PACTBOPEHHOI'O BEHIECTBA. PacTBOpPUMOCTS.
[lonsiTue O naucnepcHbIX cucTemax. VICTUHHBIE W KOJUIOMAHBIE pacTBOphL. MaccoBas [0S
BeniecTBa B pactBope. [lonstue o BomopoaHom nokaszatene (pH) pacTtBopa. DnekTpoiauTuyecKas
mucconuaiis. CuiibHbIC B c1a0ble SJIEKTPOIUTHI, HEIJEKTPOIUTHI. Peakiumn nHoHHOro oOMeHa

JlabopaTopHble 3aHATHS

JlaGopaTtopHnas padora Nel «IIpuroroBieHue pacTBOpOBY.

IIpuroroBineHue pacTBOPOB 3aJaHHOW MACCOBOM JOJIEW PAaCTBOPEHHOIO BEIIECTBA, IIPOBEICHUE
peakiuii HMOHHOrO OOMEHa, OMpeAelieHue Cpelbl pPacTBOPOB BEUIECTB C  MOMOIIBIO
YHUBEPCAJIbHOTO HHJAMKATOpa (KHUCHas, HeHTpasjbHas, IeJIo4yHas). 3aJaHus Ha COCTaBJICHHE
MOHHBIX peakuuid. PerneHue npakTUKO-OpUEHTHPOBAHHBIX DPACUETHBIX 3aJaHHUN Ha PacTBOPHI,
MCIIOJIb3YEMbIE B OBITOBOM M IPOU3BOJCTBEHHOMN AEATEIbHOCTU YEJIOBEKA

OK 01
OK 02
OK 04
OK 07
IIK 1.8

KonTpoabHass padora
1

CtpoeHue BellecTBa 1 XMMUUYECKHE peakiuu (1o pasaeny 1)

Paznen 2. Heoprannyeckasi XumMus

10

Tema 2.1.
POU3NKO-XUMHYECKHE
CBOICTBa
HEOPraHUYEeCKUX
BEIISCTB

Coaep:xxaHue yueOHOIro MaTepuaJia

Meramnbl. [lonoxenue weramioB B llepuonnueckoil cucreMe XMMHYECKHUX DJIEMEHTOB.
OCO0OEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI04eK aToMOoB MeTaioB. OOmue dusnyeckue
cBoiicTBa MeTawioB. CIlaBbl METAJUIOB. DIEKTPOXMUMHUYECKUN psAJl HANpsHKEHUH METalloB.
XUMHUYECKHE CBOMCTBAa BOXXHEWIIMX META/UIOB (HATPUM, KaJlMi, KaJbIUH, MarHuii, alfOMUHUMH,
IIUHK, XpOM, JKele30, MeAb) W HUX coeAuHeHui. OOmme crocoObl MOTYYEeHHUS METaJlIoB.
[IpumMeHeHrne MeTasuioB B OBITY U TEXHUKE

Hewmeramnsl. [lonoxenue HemeramioB B [lepruonnueckon cucreMe XuMHUECKUX diaeMeHToB J1.M.
MenzeneeBa 1 0COOEHHOCTH CTpOeHHs aTOMOB. DU3nUeckre cBOWCTBAa HEMETAIIIIOB. AJUIOTPONUS
HEMETAIUIOB (Ha MpUMepe KHuciopona, cepbl, ¢ocdopa u yriepona). XMMHUUIECKHE CBOWCTBA U
MIPUMEHEHNE BAXHEUIITUX HEMETaJUIOB (TaJIOT€HOB, CEPHI, a30Ta, ¢hocdopa, yriaepoaa U KPeMHHS)
U UX COEAMHEHUH (OKCHIOB, KHUCIOPOACOJEPKAIIUX KHUCIOT, BOJOPOJHBIX COEIUHEHHI).
[IprMeHeHrne BayKHEUIIINX HEMETAJVIOB M UX COCTMHEHUN

XVMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIIOB, TMIPOKCUIOB,
KHUCIIOT, cojiell u np.). ['eHeTnyeckas CBsA3b HEOPraHWYECKUX BEIIECTB, MPUHAIIEKAILUX K
pa3IMyYHbIM KJIaccaM. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB IIPOCTBHIX BEILECTB, BOJOPOJIHBIX

OK 01
OK 02
OK 04
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COGI[I/IHCHPIﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

IIpakTnyeckue 3aHATHS

[TpakTrdeckast padbota No6. « DU3NKO-XUMUYECKUE CBOWCTBA HEOPTAHUYCCKUX BEIIECTBY.
CocraBiieHHE YpPaBHEHMH XMUMHUYECKMX PEaKUMM C ydacTUEM TPOCThIX M CIOXHBIX
HEOPraHWYECKUX BEIECTB: METAUIOB M HEMETA/UIOB; OKCHJIOB METaUIOB, HEMETAUIOB H
aM(OTEepHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBaHUN M aM(OTEpHBIX TUIPOKCHUIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOLUX UX CBOMCTBA.

Pacuétel mMacchl BemecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJJHOTO M3 yYaCTBYIONIMX B PEAKIMHU BEIIECTB, pacu€Thl mMacchl (00BEMa, KOIMYEeCTBa
BEIIECTBA) MPOJIYKTOB PEaKIMU, €CIU OJHO M3 BEIIECTB UMEET MpUMecH. PerieHue mpakTHKO-
OpUEHTUPOBAaHHBIX 3a/laHUMl Ha CBOMCTBAa, COCTaB, IOJlyueHHE U O€30IacHOE HCI0JIb30BAHUE
BaXHEHIIIMX HEOPraHUYECKHUX BEIIECTB B OBITY M MPOECCHOHATBHOMN AESITeIbHOCTH YETIOBEKa

Tema 2.2. Coaep:xxaHue yueOHOro MaTepuaJia OK 01
Unentnduxanus JlaGopaTopHbie 3aHATHS OK 02
HEOPraHHICCKNX JlaGopaTtopHnas padora No2 «MneHTuduKaus HEOPTraHMIESCKUX BEIIIECTBY. OK 04
BCLIECTB Pemienne skcriepUMEHTANBHBIX 3a/1ad MO0 XMMHUYECKMM CBOMCTBAM METAJUIOB U HEMETAJIOB, IO

pacIO3HABAHUIO M TIOJNIYYCHHUIO COCIMHEHUH METaUIOB W HEMETauioB (B3aMMOJCHCTBHE

THJIPOKCHUIA ATFOMHUHHS C pacTBOpAMU KHCJIOT W Ieniodel,). MaeHTudukanms HeopraHnIecKuX

BEIIECTB C HCIOJb30BAaHUEM HX (PUIUKO-XMUMUYECKUX CBOMICTB, XapaKTEPHBIX KaueCTBEHHBIX

peaknuii. KadecTBeHHBIC peaknuu Ha Cyiab(dar-, KapOoHAT- M XJIOPUI-aHUOHBI, Ha KATHOHBI

METAJIJIOB ¥ KATUOH aMMOHHUS
KonTtposbnasi pabora .
5 CBoiicTBa HEOPraHUYECKUX BEIECTB (TI0 pasaeny 2)
Pasnea 3. Teopernyeckue 0OCHOBBI OPraHUYeCKOM XUMHUH
Tema 3.1. Copaepxxanue yueOHOro MaTepuasa OK 01

Knaccudukanus,
CTPOCHHE 51
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

ITpenmeTr opraHMuYecKOil XUMHUHU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B NOJYYEHHHM HOBBIX
BEIIECTB M MarepuayoB. Teopus cTpoeHus opraHnueckux coeamHeHnii A.M. bytneposa, eé
OCHOBHBIE NOJI0kKeHU. CTPYKTYpHBIE (POPMYJIBI OPraHUYECKUX BellecTB. | oMosorus, n3oMepus.
XuMHYecKas CBSI3b B OPraHU4YECKUX COCTUHEHUSX: KPAaTHBIE CBSI3U, G- U T-CBS3H.

HpCI[CTaBJ'ICHI/IC 0 Knaccmbnxaunn OpTraHUYCCKUX BCIICCTB. HOMCHKHaTypa OpPraHu4CCKUx
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COEIMHEHUH (cucTeMaTHYECKasl) U TPUBUAJIbHBIC HA3BAHUS BaXKHEHIINX MIPEICTABUTENEH KIIaCCOB
OpraHUYECKUX BELIECTB

HpaKaneCRne 3aHATHSA

[Tpaktuueckas padota No7. «HoMeHKIaTypa OpraHUYECKUX BEIIECTBY.

OsznakomiieHne ¢ oOpa3llaMM OpraHMYECKUX BEIIECTB W MaTepuajlaMd Ha HX OCHOBE,
MOJIEJTUPOBAHUE MOJIEKYJI OPraHUYECKUX BEUIECTB, HAOMIOACHHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX
OIBITOB 110 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU HarpeBaHuM (IU1aBieHUE, OOyTIMBaHUE U
ropenue). CocTaBieHUE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYII OPraHUYeCKUX BEIIECTB
OTJIENbHBIX KJIAcCOB, HCIOJb3Yys WX Ha3BaHUA [0 CHUCTEMATUYECKOM U TpUBHUAIBHOU
HOMEHKJIaType (ITHJIEH, aleTWiieH, TaulepuH, ¢eHon, GopMaiabAerul, YKCycHas KHCIOTa,
rmnuH). Pacdersl mpocteiiiedt GpopMmysbl OpraHu4ecKod MOJIEKYJIbl, UCXOJS U3 3JIEMEHTHOIO
cocrana (B %)

Pasnen 4. YrieBoaopoabl

10

Tema 4.1.
YrieBonopoapl M HX
IPUPOJHBIE UCTOYHUKU

Coaep:xxanue yueOHOIro MaTepuasa

[TpenenbHble YIaeBOIOPOAbI (AJIKaHbI): COCTAaB U CTPOECHUE, FTOMOJIOTMUECKUN psifl. MeTaH U 3TaH:
COCTaB, CTPOEHHUE, (U3UYECKHE M XMMHUYECKHE CBOICTBAa (pEaKkUMM 3aMELICHUs U TOpPEHHs),
IIOJIYYEHUE U IPUMEHEHHE.

HenpenenbHble yriieBOOPO bl (ATKEHBI, ATKAMEHBI, aJIKHHBI).

AJIKEHBI: COCTaB WM CTPOEHHUE, TOMOJIOTMUECKHH psif. DTWICH W MPOMUJICH: COCTaB, CTPOCHHE,
dbusznyecKkue U XMMHYECKHe CBOWCTBA (peaKIuy TUIPHUPOBAHUS, TaJOTEHUPOBAHUS, THIpATalIUH,
OKHUCIICHUS U TIOJIMMEPHU3AINH ) TIOJyYeHUE U PUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u meTunOyrtaguen-1,3, XuMHU4YecKoe CTPOCHHE, CBOMCTBA (peakius
MOJTUMEPH3AIMHK), TPUMEHEHHE (111 CHHTE3a MPUPOTHOTO U CHHTETHYECKOTO KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psld. AILIETUICH: COCTaB,
XUMUYECKOE CTpOoeHue, (HU3MYecKue U XUMHUYECKHE CBOWCTBA (pEakIWu TUIPUPOBAHMUS,
raJIOTCHUPOBAHUSA, TUApPATallMd  TOPEHUs), TOJY4YeHHE ¢  NPUMEHEHHEe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TIAMEHH JUISl CBAPKH M PE3KH METAJIOB)

ApomaTtrueckue yriieBoJopoAabl (apeHbl). beH301 u Toiyod: cocraB, cTpoeHUe, (QU3UUECKHE U
XUMHYECKHE CBOMCTBA (peaklMUU TaJOTeHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NPUMEHEHHE.
TokcHuHOCTh apeHOB (BiIUsHUME OSH30J1a Ha OpPraHW3M 4YeJOBeKa). | eHeTHYecKas CBSI3b MEXKIY
YIJIEBOJOPOAAMH, IPUHAICKAIIMMH K Pa3JIUYHBIM KJIACCAM.

OK 01
OK 02
OK 04
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[TpupoaHble UCTOYHUKHU YTAEBOAOPOAOB. [Ipupoauslil ra3 u nomytHeie HedTsAHbIE ra3bl. HedTs 1
e€¢ mnpoucxoxiaeHue. CrocoObl mnepepaOOTKM He(QTH: IEPEroHKa, KPEKUHI (TepMUYECKUH,
KaTauTHUecKuil), mmponu3. IlpomykTel mepepa®oTku  HedTH, HX NOPUMEHEHHE B
IIPOMBIIIJICHHOCTH

U B ObiTy. KaMeHHBIH yTroJib M IPOJYKTHI €r0 epepaboTKu

Tema 4.2. Coaep:xkaHue y4eOHOIro MaTepuaJa 2 OK 02
@usuko-xumuueckue | JlabopaTopHble 3aHATHS OK 04
CBOMCTBA JlaGopatopHas pabota Ne3 «CBoicTBa yIiaeBOJOPOIOBY.
YTI€BOAOPOIOB TpuBnanbHas ¥ MeXIyHApoJHAs HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI TOIYYCHUS 2

yraeBogopoaoB. [losyueHue sTuiieHa W H3y4yeHHE €ro CBOMCTB. MojenupoBaHHe MOJEKYT U

XMMHUYECKUX TPEBPAILCHUN YIIICBOAOPOIOB (Ha MpUMEpe dTaHa, ATUIICHA, AlleTHJICHA U Jp.) U

raJIoreHOIPOU3BOIHBIX
Paznea S. Kuciopoaoconepskamnue oprannyecKkie coeIuHeHus 14
Tema 5.1. Copnepxxanue y4eOHOro MmaTepuaJia 2 OK 01
Cruptsl. ®enon [IpenenbHbIC OTHOATOMHbBIC CIIUPTHI (METAHON U TAHON). CTPOCHUE, (PU3UICCKHE U XUMUYCCKHE OK 07

CBOICTBa (peakUMM C aKTUBHBIMHM MeETaJlJlaMH, T'aJJOr€HOBOJOPOJIaMHU, TOpEHHUE), NIPUMEHEHUE.

BonopoaHele cBs3n MexAy MOJIEKyJamMH CHUPTOB. PU3MOJIIOTMYECKOE NEHCTBHE METaHOJA U

3TaHOJIa Ha OPraHU3M YeJIOBEeKa.

MHoroaroMHble CIUPTHI (ITUICHIIIUKONb M TJIHMIEPHH). CTPOCHUE, (PU3UYECKHE M XUMHYCCKHE 1

CBOMcTBa (B3aMMOJIEHCTBHE CO WICJIOYHBIMM MeETaJlJlaMHM, KadeCTBEHHAs peaklus Ha

MHOTr0aTOMHBIE cnupThl). Pusnonornyeckoe AeHCTBHE HA OpraHU3M uenoBeka. lIpumeHeHue

[JIMLIEPUHA U STHJICHTJIUKOJIS.

@®enon. CTpoeHHE MONEKYNbl, (PU3MYECKHEe M XUMHUYECKHe cBoicTBa (eHona. TOKCHYHOCTH

deHona, ero GuU3NOIOrHYECKOE ICWCTBUE HA OPTaHU3M YenoBeka. [Ipumenenue dhenona
Tema 5.2. Copepxxanue yyeOHOro MmarepuaJia 1 OK 01
AJBIeTHIbI. Anpneruapl M KeTOHBI ((hopManbaerus, areTalbIeruj, aleToH): CTpoeHue, (U3NYEeCKue H OK 02
KapOoHOBbIE KUCIOTHL. |XMMHUYECKHE CBOMCTBA (pEaKlMM OKUCICHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC PEAKIHH), OK 04
Crnoxubie 3¢upbl MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJiesibHble KapOOHOBbIE KHCIOTHI (MypaBbUHAs M YKCYCHas KHUCIIOTHI): 1

cTpoeHHe, (u3MUeckue W XHUMHUYECKHE CBoOMcTBa (OOIIMEe CBOMCTBA KHUCIOT, peakuus
TepudUKanMu), MojdydyeHHue U mnpuMeHeHue. CTeapuHOBas M OJIGMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHMCIIOT, HX
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MOIOILIEE ACHCTBHE.
Crnoxnble 3pUpbl Kak NPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['MApOiIM3 CloKHBIX 3¢pupoB. Kupsl.
I'mpposns xupos. [Ipumenenue xupoB. buosornueckas posib )KUPOB

Tema 5.3.
VYrieBoabl

Conep:kaHue y4eOHOIr0o MaTepuaJa

VYrneBoasl: cocTaB, KiacCH(UKAIUs YIiIeBOJOB (MOHO-, AM- M ToJHcaxapunabl). [okoza —
IPOCTEHIIMA MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbl, (U3NYECKUEe U XUMHUYECKHE
CBOMCTBa INIOKO3bI (B3aumogneicTBue ¢ ruiapokcuaom wmenu (II), oxucinenne aMMuadHbIM
pactBopoM okcuja cepebpa (I), BocctaHoBiIeHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJICHUE B IIPUPO/IE,
NPUMEHEHHE TJIOKO3bI, OWOJIOTHYECKass pOJIb B JKU3HEICATEIHHOCTH OpPraHHW3Ma YelIOBeKa.
®otocunTe3. PpyKTO3a KaK H30MEP TIHOKO3BI.

Caxapo3za — HpeacTaBUTENb JUCaXapHul0B, THIPOJIM3 C€axapo3bl, HAaXOXKJIEHUE B MPHUPOAE U
IpUMEHEHHUE.

[Tonmucaxapuapl: Kpaxmal M LEJUI0J03a KakK NpUpojHble mnonumepbl. CTpoeHue Kpaxmaia u
LEJUTI0JI03b], (PU3NUECKHEe U XMMUYECKHE CBOMCTBA Kpaxmaia (T'MIpoin3, KayeCTBEHHAs Peakiusl ¢
MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4,
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPOJ0COAEPKAIINX
OpraHU4YeCKUX
COCTMHCHUI

Coaep:xxanue yueOHOro MaTepuaJia

HpaKTuqecm[e 3aHATHSA

[Ipaktuueckass pabora Ne. «Homenkiarypa  KHCIOPOIOCOAEPKAIIUX  OPraHUYECKHUX
COEIMHEHU .

TpuBHuanpHas U MEXIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIOCOOBI MOJIyUYEHUS
CIUPTOB U (HEHOIIOB, KAPOOHOBBIX KUCIOT U 2PUPOB, albJACTHAOB U KeTOHOB. COCTaBIECHHE CXEM
peakuuii (B TOM YMCIE€ MO TNPEUIOKEHHBIM IIEMOYKaM MPEBpAIICHUI), XapaKTepU3YIOLIUX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPKALUIMX OPIrAaHUUYECKUX COSMHEHUN

JlabopaTopnasi pabora Ned. «XuMHuueckre CBOMCTBA CIUPTOB U YKCYCHOM KUCIIOTBI».
[TpoBenenue, HaOMIOJEHHE U OINUCAaHME JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
Ka4eCTBEHHbIC PEaKIMA OJHOATOMHBIX CIHUPTOB (OKkuciaeHue staHona okcuaom wmemu (1)),
MHOTOAaTOMHBIX CIHPTOB (B3aUMOJEHCTBUE riuiepuHa ¢ ruapokcuaom meau (I1)), anprerumos
(oKUCIIeHHe aMMHUauHbIM pacTBopoM okcuma cepebpa(l) u  ruapokcumom wmemm  (I1),
B3aMMO/IEHCTBHE KpaxMalia C MOJIOM), M3yUeHHE CBOMCTB pacTBOPA YKCYCHOM KUCIIOTHI

OK 01
OK 02
OK 04

Pa3znen 6. A3oTcoaeprkaniue OpraHnyecKue coeIuHeHus

o

Tema 6.1.
AMUHBI.

Coaep:xxanue yueOHOIro MaTepuaJia

SN

AMUHBI: METUJIAMHH — MPOCTEUIINI TNpeACTaBUTEIb aMHUHOB: COCTaB, XMMHUYECKOE CTPOECHHE,

N

OK 01
OK 02
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AMHUHOKHUCIOTHI. du3nYeCKre U XUMUIECKIE CBOMCTBA, HAXOXKCHUE B IIPUPOJIC. OK 04
benku AMUHOKHCIOTHl Kak aM(pOoTepHble oOpraHuyeckue coeauHeHus. Ddusznueckue M XUMHUYECKHE

CBOMCTBAa aMHMHOKHMCIOT (Ha @IpUMepe IVIMLKHA). buosornyeckoe 3HAYEHHE aAMHHOKMCIIOT.

IMenTuaer.

Benku kak mpuponaHbie monmuMepsl. [lepBuuHas, BTOpUYHAS M TPETHYHAS CTPYKTypa OEIKOB.

XUMHUYECKUE CBOWCTBA OENIKOB: THAPOIIN3, JeHATYpAallKs, KAYECTBEHHbIC PeaKIIMK Ha OEJIKU

IIpakTHYecKue 3aHATHS

JlabopaTopnasi paboTa Ne5«CBoiicTBa a30TOCOIEPKAIINX OPTAaHHUECKUX COSIMHEHHIN.

dusnueckue U XMMUYECKHUE CBOMCTBAa aMHHOB (PEaKIIMHU C KUCIOTAaMHU M TOPEHUS) U aMUHOKUCIIOT

(na mpumepe runuHa). HabmioneHue u omnucaHue JEMOHCTPALMOHHBIX OIBITOB: JACHATYpalus

OCJIKOB IIPY HArpEeBaHUHU, IIBETHHIE PEAKIIUU OCIKOB
Pasnen 7. BoicokoMoOJIEKYIsIpHBIE COeTHHEHUSI
Tema 7.1. Coaep:xaHue y4eOHOIro MaTepuaJia OK 01
IInactmaccel. IIpakTHYeckHe 3aHATHSA OK 02
Kayuyku. Bookna [Tpaktueckas padora Ne9. «CuHTe3, aHaIM3 W KIACCHU(PHUKAIUS BBICOKOMOIEKYISPHBIX OK 04

COCIMHEHUIN»

OCHOBHBIE TOHATHS XHUMHHM BBICOKOMOJIEKYJISIPHBIX COEIWHEHUW: MOHOMEp, IOJIUMED,

CTPYKTYpHOE 3BEHO, CTEHEeHb IOJUMEpPU3AIMM, CPEAHssI MoJeKyispHas Mmacca. OCHOBHbIE

METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — TIOJIMMEPHU3ALIUS U MOJTUKOHAECHCAIUS.

O3zHakomieHne ¢ oOpa3laMu HPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yyKOB!

MJIaCTMACCH (TIOJMATUIICH, TOMUIPONIICH, MOTUBUHUIXIOPU, MOJUCTUPON); HATypalbHBIA U

CHHTETUYECKHE Kayuyyku (OyTaIMEeHOBBIHA, XJIOPOMPEHOBBIM U H3OMPEHOBBIN); BOJIOKHA

(naTypanbHBIC (XJIOTMOK, IIEPCTh, INENK), HCKYCCTBEHHBIC (aI[ETaTHOE BOJOKHO, BHCKO03a),

CHHTETHYECKHUE (KaIPOH M JIaBCaH)
KonTtposabnasi pabGora .
3 CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BelecTB (1Mo pasjaenam 3-7)
IpodeccuonaabLHO OPHEHTHPOBAHHOE COlep:Kanue (codepKanue IPHUKJIATHOI0 MOLy.1s1)°
Pa3nen 8. Xumusi B ObITY H IPOU3BOJACTBEHHOI 1eATEIbHOCTH YeJI0BEKA OK 01
Tema 8.1. \Conepmaﬂne y4eOHOro MarepuaJia OK 02
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XHUMHYECKHE
TEXHOJIOTHH

B ITOBCETHCBHOM
u  TpodeCcCHOHAITBHON
JIeSITEILHOCTH YeJIOBEKa

[TpaBuiia AKOJIOTMYECKU IEI€CO00Pa3HOr0 MOBEACHUS B OBITY W TPYIOBOH JAESATEIHLHOCTH B
LEISAX COXPaHEHUsI CBOETO 3JI0pOBbSl M OKPYXKAIOUIEH MPUPOJHOM Cpenbl, ONacHOCTb
BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB  OTACJIBbHBIX  KIJIACCOB
(YyrneBomopojbl, CHUPTHI, (PEHONBI, XJIOPOPraHUYECKHWE MPOU3BOJHBIC, AalbACTUIBI WU [p.),
MOKa3aTellb NPeIesIbHO TOIYCTUMOW KOHUEHTPALMU U €TI0 UCIIOJIb30BaHHUE.

Ponp xumun B oOecrneuyeHUM SKOJOTUYECKOW, DHEPreTUYECKOM M MUIIeBOW Oe30MacHOCTH,
Pa3BUTUU  MEIUIMHBI, CO3JaHUM HOBBIX MarepuajioB (B 3aBUCMMOCTH OT BHJA
poecCHOHANBHOM JesTeNbHOCTH), HOBBIX UCTOYHUKOB SHEPTUu (aJbTepHATUBHBIE UCTOYHUKU
sHeprun). [loHSATHE O HAyYHBIX METOJAX I[IO3HAHUS BEIIECTB W XHUMHYECKUX PEaKIUil.
[IpencraBinenuss o0 OOMUX HAYYHBIX MPUHLMIAX MPOMBIIUIEHHOTO MOJYyYEHUs Ba)KHEHIIMX
BEIECTB (Ha MpUMEpPaxX MPOU3BOJCTBA aMMHUAaKa, CEPHON KUCIOTHI, METAHOJIA).

XuMUsg U 370pOBbE UENOBEKa: TMpaBuiia OE30MACHOTO HCIOJIB30BAHUS JICKAPCTBEHHBIX
IpernapaToB, OBITOBOM XMMHH B ITOBCETHEBHOMN KH3HU

IIpakTH4yecKkue 3aHATHS

[Ipaktuyeckas pabora NelQ. «IlpuMeHeHHE XUMHUYECKHX BEIIECTB M TEXHOJIOTHH C yYeTOM
Oyay1iel npodeccuoHanbHOM eATETbHOCTH.

Pemienne kelc-3a1ad 1Mo TeMmam: IHIIEBBIE IPOAYKTBI, OCHOBBI PAllMOHAIBHOIO IHUTaHUS,
BAOXHEHIINE CTPOUTENBHBIE M  KOHCTPYKIIMOHHBIE  MAaTEpHajbl, CEIbCKOXO3SMCTBEHHOE
IIPOU3BOJCTBO, KPAcCKH, CTEKJIO, KEpamMHKa, MaTepuajbl I SJIEKTPOHUKH, HAaHOMATEpHAJIbI,
TEeKCTHJIbHbIE BOJIOKHA, MCTOYHMKH SHEPrHM, OpraHMYeCKHe W MHHEpajbHble YA0OpeHHUs,
JIEKapCTBEHHbIE U KOCMETUYECKHE Ipernaparhl, ObITOBask XMMHUsI, MaTepUalbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

3amura: [lpencraBieHue pe3yabTaTOB peIIeHHUs] Keic-3amad B opMe MHUHHU-TOKIAAa
(JromyckaeTcst MCIoJIb30BaHUe IrpaMueCKUX U MPE3eHTAllMOHHBIX MaTepHaJIoB)

OK 04
OK 07
IIK 1.8

IIpomMe:xxyTouHasi aTTecTalus MO AUCHUILIMHE (TudPEepEeHIIMPOBAHHBIN 3a4€T)

Bcero

68
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3. YCJIOBUSI PEAJIM3ALIMM IPOT'PAMMBI OBIIEOBPA3OBATEJIBHOM
JUCLMUIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHHYECKOMY 00ecreyeHnIo

Jis peanmzanuy MporpamMMbl TUCHMILIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIEIYIONINe
CHelManbHble TOMEMICHUS: Y4YeOHBIH KaOWHET XUMHUU W/HMIM Y4eOHOH XUMHYECKOU
nabopaTopuu.

ObopynoBanue yuebHOro kabuHera (HariIsggHbIE TOCOOHS): HAOOPHI IMAPOCTEPIKHEBBIX
MoJeNiell MOJIEKYJ, MOJENU KPUCTAJUIMYECKHX PEIIeTOK, KOJUIEKIMM IPOCTBIX M CIOXHBIX
BEIIECTB /WM KOJUIEKIIMU IOJIMMEPOB; KOJIJIEKIHS TOPHBIX [OPOJ M MMHEPAJOB, TabIuIa
Meuneneesa.

Texnuueckue cpeacTBa OOyYEHHUS: KOMIIBIOTEp C YCTPOWCTBAMHM BOCIPOM3BEIEHUS
3BYyKa, MyJIbTUMEIUA-TIPOEKTOP C SKPAHOM, MYJIbTUMEUITHAS TOCKA.

ObopynoBanne nabopaTopuu M pabdOYMX MECT JIAOOPATOPUHU: MEH3YPKH, MHIIETKU-
KaIeJabHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIyIbl, IPEAMETHbIE U MOKPOBHbIE CTEKJA, IUIAHIIETHI
JUI KaleNbHBIX Ppeakiuid, (WIbTpoBaibHAs Oymara, HMpPOMBIBAIKH, CTEKIISIHHBIC MPOOMPKH,
pE3MHOBBIE MPOOKH, (HOHAPHKHU, HAOOP PEAKTUBOB, CTEKJISHHBIC MaJOYKH, MITATUBBI JUIs
IpoOUPOK; MEPHBIC LIMJIMHAPBI, BODOHKH CTEKJISTHHbIE, BOPOHKH JICIUTENIbHbIE LIUIMHIPUYECKHE
(50-100 mu), cTynku ¢ mecTHKOM, GappopoBbIe YalIKH, MUHIETHI, GUILTPHI OyMaXKHbIE, BaTa,
MapJisi, 4acoBble CTEKJA, 3JIEKTPOIUIMTKM, JIaOOpaTOpHbIE IUTATUBBI, CHUPTOBBIE TOPEIIKH,
CIHMYKH, TPUOOD JJIsl TOIY4EHHUs Ta30B (WM MPOOHMPKA C Ta300TBOAHON TPYOKOH), nepKaTeinn
JUIsl IPOOUPOK, CKIISIHKH JUIsl XpaHEHUsI peaKTUBOB, pa3/laTOUHbIE JOTKH; XUMUYECKUE CTAKaHbI
(50, 100 u 200 mu1); mmarenan; NUHLIETHI; TUTEIbHbIE MBI, CEKYHI0MEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 M) m mepHsle konoObr (25, 50, 100 u 200 mu), BoasHas OaHs (win
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHM, KOHWYECKHe KOObI st TutpoBanus (50 u 100 mo);
UH/IMKATOpHBbIE TOJOCKUW [uid onpeaeneHus pH U craHgapTHas HMHIUKATOpHAas IIKana;
YHHMBEpCaJIbHBIN HHAUKATOP; nuneTku Ha 1, 10, 50 mi (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUIS TUTPOBAHU, MeIUIMHCKKE mmpuilsl Ha 100—150 mi, 1abopaTopHble /UM aHATUTUYECKHE
Bechl, pH-MeTpbl, cymmibHbIi mkad, u 1p. 1adboparopHoe 000py10BaHHUE.

3.2. Nudopmanuonnoe odecneyenue od0yuyenus. [lepeyeHb pekoMeHyeMbIX YUeOHBIX
u3nanmii, UHTepHeT-pecypcoB, 10NOJTHUTEIBHOMH JIUTEPATyPhI
OcHoBHas nuTeparypa:

Ne o/t | Uctounnk

Pymsutuc, I'. E. Xumus : GazoBblii ypoBeHb : yuebnuk / I'. E. Pymsutuc, ®. T.
denpaman. — 2-e u3., crep. — Mocksa : [Ipocsemenue, 2025. — 336 c. — ISBN 978-
5-09-121347-8. — TexkcT : 27eKTpOHHBIN // JIaHb : 3JeKTPOHHO-OMOIMOTEYHAas CUCTEMA.
— URL: https://e.lanbook.com/book/473036 (nara oOpamenus: 19.05.2025).

Panenxuit, A. M. Xumus : 0a30BbIil ypOBEHb : TPEHUPOBOYHBIE U POBEPOUHBIE PAOOTHI :
yduebnoe mocodue / A. M. Panmeuxuit. — 2-e usn., crep. — Mocksa : I[Ipocsermienue,
2025. — 79 ¢. — ISBN 978-5-09-121348-5. — Tekct : anexkTpoHHbI // JlaHb :

ANeKTpoHHO-OnbOImoreynas cuctema. — URL: (mara obpamenus: 11.03.2026).

INabpuensn, O. C. Xumus : 10-i knace : 6a30BbIi ypoBeHb : yueoHuk / O. C. 'abpuensH,
N. T. Octpoymos, C. A. CnagkoB. — 7-e u3n., crep. — Mocksa : [Ipocsemnienue, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — Tekct : aneKTpoHHBbIH // JIaHb : 3JIEKTPOHHO-
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oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/473033 (mata oOparmieHus:
11.03.2026)

JlonosHUTENbHAS IUTEPATYpa:

Ne i/ | UcTouHuk

1

I'munka, H. JI. O6mas xumust. [IpakTukyM : y4eOHHK AJIsi CpeIHero mpodecCuoHaIbLHOTO
obpazoBanus / H. JI. I'munka ; mox penakuuerd B. A. IlonkoBa, A. B. babkosa, O. B.
HectepoBoit. — MockBa : MW3parensctBo IOpaitr, 2026. — 248 c. —
(ITpoeccuonansnoe obpazoBanue). — ISBN 978-5-534-17503-5. — Tekcr
anekTpoHHBI  //  OOpaszoBarenpHas minatdopma IOpaiit  [caiit]. —  URL:
https://www.urait.ru/bcode/583971 (mara oopamenus: 11.03.2026)

[lep6akoB, B. B. Heoprannueckas xumusi. Bonpocsl 1 3amauu : y4eOHUK IS CPETHETO
npodeccuoHabHOro oopasosanus / B. B. lllep6akos, A. A. @upep, H. H. bapbotnna. —

2-¢ w3n., ucnp. u jgon. — MockBa : MzmarensctBo lOpaiir, 2026. — 107 c. —
(ITpodeccnonanproe obpazoanme). — ISBN 978-5-534-09133-5. — Teker
anekTpoHHBIH  //  OOpaszoBarenpHas minatrdopma IOpaiit  [caiit]. —  URL:

https://www.urait.ru/bcode/586122 (mata oopamenus: 11.03.2026).

Hepﬂonnqecm/le U3JaHusA

Ne i/ | UcTounuk

1 EcrecTBeHHblE M TEXHHYECKHE HAyKH @ Hayd. XypHan / rii. pea. A. 5. XaBkuH. —
Mocksa : OOO "UzparensctBo "CnytHuk+", 2002 — .— Beixoaut 12 pa3 B rog. —
ISBN neuarnoii Bepcun 1684 — 2626. — TeKCT : HENOCPEICTBEHHBIH.

2 [Ipupona: vayu.-mony:. xxypHan / yupeaurenu : PAH; Hayunslit u u3natensckuii HeHTp
"Hayxa" PAH. — Mocksa : Hayunslif u uznarensckuii nenrp "Haykxa" PAH, 1912 — —
Beixogur 12 pa3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Tekct
HEINOCPEACTBEHHBIN.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI
KoHTpons u oueHka pe3ynbTaToB OOyueHHMsl OCYLIECTBISETCS IpernojaBaTeieM B

npoliecce MPOBEACHUs MPAKTUUECKUX 3aHATHH M 1a0OpaTOpHBIX padoT, TECTUPOBAHUS, a TAKKE
BBIMIOJTHEHUST  OOyYaloIIMMHUCA  WHAWBUIYANbHBIX  33JaHUN, TPOEKTOB, HCCIEAOBAHUM.
PesynpTaTel 0OyueHUs OIpenensoT, 4YTo oOydaromuecs JOJDKHBI 3HATh, IOHUMAaTh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN N3YUEHUSI TUCIIUIINHBI.

s hbopMupoBaHUsl, KOHTPOJIL U OLEHKU Pe3yJIbTaTOB OCBOEHUS YUEOHOM MUCIUIIINHBI
UCTIOJIb3YETCs CHCTEMa OLIEHOYHBIX MEPONPUATHIL, MpeICTaBIIsAONIast COO0N KOMIUIEKC yUeOHbBIX
MEpOTNPHUATHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4eHUs M C(HOPMYJIMPOBAHHBIX C yYETOM
OI'OC COO (mpeamertHble pe3yibTatsl o aucuuiumne) u @I'OC CIIO.

T
No | OK/TIIK | Monayne/Paznen/Tema Pesynbrar 00yuenus bl OHeHOqHVHX
MEPOTPHUITHIA

I | OcHOBHOE cosep)aHue

1 Pazgen 1. ®opmynuposath 6azoBbie |KoHTposbHasi padoTa

TeopeTI/I‘IeCKI/Ie OCHOBBI (ITIOHATHUSA U 3aKOHbI XUMHH CTpOGHI/Ie BEIIECTBA U

23



OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yuenus

THume! OLEeHOYHBIX
MEpOIPUATHI

XUMHHN

XMMHYECKHE peakuuu (1o
pazneny 1)

1.1

OK 01

OCHOBHBIE XUMUUECKHE
IIOHATHUA U 3aKOHBEI,
CTPOCHUC ATOMOB
XHUMHUYECKUX JJICMCHTOB

CocTaBniTh XUMHUYECKHE
(hopMyIIbI COeMHEHU B
COOTBETCTBHH CO
CTETEeHbIO OKHCIICHUS
XUMHYECKHUX 3JIEMEHTOB,
KCXO0/1S U3 BaJICHTHOCTH U
3JEKTPOOTPHUIIATEILHOCTH

1. Tect «CTpoeHue aToMOB
XAMUYECKHX DJIEMEHTOB U
MPUPOJIA XUMHUIECKON
CBSI3I».

2. 3amauu Ha COCTaBJICHUE
XUMHUYECKHX (HOpMYII
JIBYXaTOMHBIX COEUHEHUN
(okcHuI0B, CyIbPHUIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
HCIOJIL30BaHHUE
XAMHYECKOH CUMBOJIMKH U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType
MEXIYHApOJIHOTO COI03a
TEOPETUYECKOUN 1
MPUKJIAJTHON XUMHUHU U
TPUBHUAJILHBIX Ha3BaHUM IS
COCTaBJICHHUS XUMUYECKHX
(hopMyI TBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
CyNnb(QUI0B, TUAPUIIOB U
T.I.) U IPYTUX
HEOPTraHUYECKUX
COEIMHEHUH OTIEIBHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
IIepnonnueckas
CHUCTEMA XMMHUYECKHUX
anemeHToB /1. .
MenpeneeBa, UX CBS3b C
COBPEMEHHOU Teopuen
CTPOEHHUSI ATOMOB

XapakTepru3oBaTh
XMMHUYECKHE IEMEHTHI B
COOTBETCTBHUH C UX
II0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHNYECKHUX IJIEMECHTOB
.. Menneneena

1. Tect «MeTamnueckue /
HEMETaJNIMUECKHE
CBOICTBA,
ANEKTPOOTPHUIIATENEHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX JJIEMEHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM CTPOSCHUEM H
MMOJI0KEHUEM B
MIEPUOINYECKON CHCTEME
XUMHYECKUX 3JICMEHTOB
J.1. MeHaeaeeBay.

2. [IpakTudeckue 3a1anus
Ha YCTaHOBJICHUE CBSI3U
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yuenus

THume! OLEeHOYHBIX
MEpOIPUATHI

MEXy CTPOCHHUEM aTOMOB
XUMHYECKHUX 3JICMCHTOB U
MIEPUOTUYECKUM
M3MEHECHHEM CBOMCTB
XHMHYECKHUX 3JICMCHTOB U
HUX COCIMHCHUM B
COOTBETCTBUH C
IIOJIOXKCHUECM
[Iepnonnueckoii cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUCCKHE 3aaHus Ha
XapaKTEPU3ALHIO
XAMUYECKHUX DJIEMCHTOB:
«Meramanyeckue /
HEMETAJINYCCKHUE
CBOMCTBA,
3JICKTPOOTPHUIIATEIHHOCTD H
CPOJACTBO K AJIEKTPOHY
XUMHYECKHUX 3JICMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB
J.1. MenneneeBa»

1.3

OK 01
OK 04

Crtpoenue BEII[ECTBA
U TPUPOAA XUMHUYECKOU
cBs3u.  MHorooGpasue

BCIICCTB

Pemenne 3ananuit Ha
COCTaBJIEHUE 3JIEKTPOHHO-
rpapudeckux Gopmyin
2JIEMEHTOB 1—4 nmepuooB

[IpakTrueckue 3aganus Ha
OIpeeIcHue XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIA
XUMUYECKOH CBA3U U TUIA
KPUCTAJUIMYECKOU PELIETKU

14

OK 01
OK 02

Knaccudukanus,
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

u

Pemenne npaktuyeckux
3aJaHuH 10
KJ1accu(UKalnu,
HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHWYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB
Ha3BaHMsI BEILIECTB 110
MEXIYHAPOAHOU
(UIOIMAK) nnm

1. IlpakTuueckue 3agaHus
Ha ompeeyieHne
MIPUHAICKHOCTH K KJIacCy
HGOpI‘aHI/I'-IeCKI/IX BCIIICCTB.
2. Tect «Kiaccer
HEOPTaHUYECKHUX BEIIECTBY
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Tunel oleHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yuenus .
MEpONPUATHH
TPUBHAIILHON
HOMEHKJIAType U
cocTaBiieHHe (HOpMyJIb
XMMHUYECKHX BEIECTB,
oIpeJiesIeHue
MIPUHAIIEKHOCTH K
KJIaccy.
1.5 |OK 01 Tunel XUMHYecKHX | XapakTepu3oBarb Tunbl  |[Iucemennas pabota
OK 04 peakuuii XUMUYECKUX PEAKLUN «Tunel XuMuYeCKUX
peaKuuin»
1.6 |OK 01 Ckopocth xumuueckux|Pemenune 3amanuit  Ha|l. 3agaun Ha cocTaBiIeHHE
OK 02  |peakumii. XHMHYECKOC|aHamm3 (GaKTOpOB, | ypaBHEHHI PeaKIIuii:
PaBHOBCCHC BIIMSIONIMX Ha W3MEHEHUE|— COSIMHEHHS, 3aMEIICHUS,
CKOpPOCTH XMUMUYECKOH [pa3ioxkKeHus, 0OMeHa;
peakiuu.  3aBUCHUMOCTb|— OKHCIUTEIbHO-
CKOpPOCTH XMMUYECKOH [ BOCCTAaHOBUTEIbHBIX
peakiuu OT IMPHUCYTCTBUSA|peaKUuil ¢ UCIOIb30BAHUEM
Pemenue IPAKTHKO-|METO/1a 3JIEKTPOHHOT O
OpPUEHTUPOBAHHBIX OanaHca.
3aJlaHuil Ha NpUMeHeHue|2. 3a1auu Ha pacyeT MacChl
npuHuuna Jle-lllarense.  |BemecTBa nian o6bEMa
ra3oB I10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce Ui 00bEMY OJTHOTO
U3 YYaCTBYIOIIMX B
pEakuu BEIIECTB; PACUETHI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MIPOJIYKTOB peaKiuu, €CiIu
OJIHO M3 BEILECTB UMEET
IpUMeCH
1.7 |OK 01 PactBopHI, Teopus |Pasnnuars ucTUHHBIE| . 3anaun Ha
OK 02 BIIEKTPOIUTHICCKOM pacTBOPEL. IIPUTOTOBJIEHUE PACTBOPOB.
Ox 04 AMCCOLHMALMN 1 MOHHBIH| [oc e oBats dusuko-|2. [pakTuko-
OKO07 obuen XUMHUYECKHE CBOMCTBA|OpUEHTUPOBAHHBIE

HWCTUHHBIX PaCTBOPOB.

pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBbIE B OBITOBOM 1
MPOU3BOJACTBEHHOMN
JESATEIbHOCTH YEJIOBEKA.
JlaGoparopHas paboTa
“IIpuroroBienue
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Tunel oleHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yuenus .
MEPOIPUATHIHA
pacTBOpOB
2 p ) Hccnenosats crpoenre u | KonTpoJsbHasi pabora
aznen 2. . o
CBOICTBa Heopranuyeckux | CBoMCTBAa HEOPraHUYECKUX
Heoprannueckas xumus
BEILIECTB BEILIECTB
2.1 |OK 01 DU3HKO-XUMHUYECKUE CocraBnenne ypaBHeHuil|1l.3anaHus Ha cocTaBlIEHUE
OK 02  |cBoiicTBa XUMUYECKUX PEAKUUN  C|ypaBHeHHI XHMHUUECKUX
OK 04  |HeopraHuyeckux YHacTHeM  HPOCTRIX  Hlpeaknuii ¢ yyacTHEM
CJIOKHBIX
BELICCTB IPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEIIECTB:
MCTA/IOB 1 HemeTamo; |IEOPTAHHYECKIX BEIIECTB!
OKCHJIOB MeTaJIIoB, | OKCUAOB MCTAILIOB,
HEMETAJIJIOB M |HEMETAJUIOB U aM(POTEPHBIX
aM(OTEPHBIX 3JIEMEHTOB;|3JIEMEHTOB;
HCOPTaHHICCKUX  KHCJIOT, |yeopraHMueCKUX KUCIIOT,
OCHOBaHMit U aMOTEPHBIX| o paruii 1 aM(OTEPHBIX
THIPOKCHJIOB;
. |ruapokcumos,
HEOPraHUYeCKUX  COJICH, .
XapaKTePU3YIOIINX 4ix | HCOPTaHHYECKHX COJeid,
CBOICTBA. XapaKTepU3YIOIINX X
PacuéThl Macchl BEIeCTBA |CBOMCTBA U CIIOCOOBI
Wi 00bE€Ma ra3oB 1o MOJTyYEHUSI.
U3BECTHOMY KonmuecTBy  |2. IIpakTuko-
BEIIECTBA, MAaCCE UITU OPUEHTHPOBAHHBIE
00BEMY OJTHOTO U3 TEOPETUUECKHE 3aJaHusI Ha
YYaCTBYIOIIMX B PEAKI[MK |CBOMCTBA U IOITy4YE€HUE
BEIIIECTB, paCu€Thl MacChl |HEOPraHWYECKHUX BEILECTB
(oOBéMa, KomvecTBa
BEIIECTBA) MPOAYKTOB
peaKkiuu, eciii OJHO U3
BELIECTB UMEET TPUMECH.
2.2 |OK 01 WNnentuduxarus WNnentudukarus 1. 3aganus Ha
OK 02 HEOPraHUYeCKUX HEOPraHUYECKHUX BEILIECTB |paclO3HOBAHUSIHEOPraruyec
OK 04 BEIIECTB C UCIIOJIL30BaHUEM UX KHUX COeIUHEHUI.
(hUBUKO-XUMHUYECKUX 2. JIaboparopnas pabota
CBOMCTB, XapaKTEPHBIX "Unentudukanus
Ka4eCTBCHHBIX PEAKIIUNA. |HEOPTaHMYECKHX BEIIeCTB"
HEOPraHUYECKHUX BEILIECTB
3 Pazpen 3 Uccnenosats crpoenue u  |KonTposbHas paboTa

TeopeTnyeckre OCHOBBI
OpraHUYeCKON XUMHUHU

CBOMCTBA OPraHUYECKHUX
BEIIECTB

«CBolicTBa
HEOPTaHMYECKUX BEIIECTB)»
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Tunel oleHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yuenus .
MEPOIPUATHIHA
YcranaBnuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKHUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOECHHS MOJIEKYJI
3.1 |OK 01 Knaccudukanms, Knaccudumnuponars 1. 3amaHus Ha cOCTaBIIEHUE
HOMEHKJIAaTypa u HEOpraHUYecKue HA3BaHUN OPraHUYECKUX
CTPOCHHE OPTaHUYECKHX |BEIIECTBA B COOTBETCTBUU |COSAMHECHUI 1O
BEIICCTB C MIX CTPOCHUEM TPUBUAIBHOUN HITN
CocTraBiieHHE TIOHBIX U |MEKIYHAPOTHOM
COKpAIICHHBIX CUCTEMAaTUYCCKOM
CTPYKTYPHBIX (hopMy HOMEHKJIaType.
OpPraHMYECKUX BEIIeCTB  |2. 3aaHus Ha COCTABIICHUE
OTJICIbHBIX KJIACCOB, MOJIHBIX ¥ COKPAIIEHHBIX
WCIIOJNIb3YS UX HAa3BaHUsS  |CTPYKTYPHBIX (hOpMyII
0 CHCTEMAaTUYEeCKOU U OpPTaHHYECKUX BEIIECTB
TPUBHAIIBHON OT/CJIbHBIX KJIACCOB.
HoMmeHknatype Pacuersl  |3. 3amaun Ha onpezaeneHue
npocTenmiei GopMyITbl npocteimien GopmyIbl
OpPraHUYECKO MOJIEKYJIIbI, [OPTraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DJIEMEHTHOTO  |UCXOMS U3 DIIEMEHTHOTO
cocrana (B %) cocrana (B %)
4 Paszen 4. I/ICCi'Ie)IOBaTB CTPOCHUE U
SRR SO CBOMCTBa yTJIEBOJOPOIOB
4.1 |OK 01 DUBNKO-XUMHUUECKHE MopenupoBanue Mosieky | 1. 3amanus Ha COCTaBICHUE
Ok 02 CBOMCTBA 1 XUMHYECKHIX MoOJIeIeH dTaHa, DTHUJICHA,
OK 04 YTJIEBOJIOPOIOB MIpEeBpaIICHHI areTesieHa u
[K... yTIEBOIOPOIOB ralareHOPOU3BOIHBIX.
4.2 |OK 02 CBolicTBa OpraHUYECKUX | Y CTAaHABJIMBATh 1. 3amaHus Ha cocTaBiIeHUE
OK 04 COECIMHEHU I 3aBUCHUMOCTH (PU3HUKO- YPABHEHUN XUMUYECKUX

XUMHUYECKUX CBOMCTB
OPraHNMYeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

peakIuil ¢ yyacTueM
OpraHN4YC€CKUX BCIICCTB HA
OCHOBaHUU UX COCTaBa U
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Tunel oleHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yuenus .
MEPOIPUATHIHA
CTPOCHHUS.
2. 3amaHusa Ha COCTaBJICHUE
ypaBHEHUN XUMUYECKUX
peaKkuuit,
WJLTIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JTAHHBIX
pEaKLHl U TEHETUYECKOM
CBSI3M OpPraHUYeCKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacyerHble 3a1auu 110
YpaBHEHUSAM PEaKIuii C
y4acTHEM OPTaHHYECKUX
BEIIIECTB.
4. Jlaboparopnas padota
“IIpeBpameHus
OpPraHUYECKUX BEIIECTB MpH
HarpeBanuu"
5 Passen 5. XapakTepu3oBaTh
BJIMSIHUE PA3JIMYHBIX
Kucaoponocoaepxxamm
(hakTOpoOB Ha paBHOBECHE
€ OpraHuvecKme
U CKOPOCTh XUMHYECKUX
cOoeIMHEeHUs .
peakiuit
5.1 |OK 01 Cnuptsl. DeHom. XapakTepu3oBaTh CBOMCBA | Y CTHBIN OIIPOC.
OK 07 CIUPTOB U (PEHOJIOB, X IToaroroBka HOKJIAJIOB O
(hU3MoIOTrHYECcKOoe TOKCUYHOCTHU CITUPTOB U
JENCTBHUE HA OPTaHU3M (dbenomna.
YeJI0BeKa.
5.2 [OK 01 AJIbIETUIBL. HccnenoBats XuMHuuecKue | Y CTHBIN OIIPOC.
OK 02 KapOoHOBBIE KMCIIOTHI. CBOMCTBA, KauecTBeHHbIE |lloAToTOBKA MOKJIaH0B
OK 04  |Croxmbie onphI PEAKIUH, CIOCOObI (PU3MKO-XUMHYECKHX
MOJIYyYEHHUsl U TPUMEHEHUs |CBOWCTBAaX CIUPTOB,
QJIbJIETHJIOB, KAPOOHOBBIX |alIbJIETUIOB U CIOMXKHBIX
KHUCJIOT ¥ CJIOKHBIX 3(upoB.
3(hupoBs.
5.3 |OK 01 VYrieBoanl HccnenoBats xuMuueckue | Y CTHBIN OIPOC.
OK 02 CBOMCTBa, KauecTBeHHBIC |IloaroToBKa MOKIIAmOB
Ok 04 peaxiuu, crnocoOsl (U3UKO-XMMUYECKHUX

IMOJIYUCHUA N IPUMCHCHUA

CBOMCTBAX YIJIE€BOJIOB U HX
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THume! OLEeHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00yuenus .
MEPOIPUATHIHA
YTJIEBOJIOB. MIPUMEHEHUH.
5.4 |OK 01 DU3UKO-XUMUYECKHE YMeHue coCTaBIsATh [IpakTnueckas pabora.
OK 02 CBOMCTBa Ha3BaHHS «HomeHnknatypa
OK 04  [KHCIOPONIOCONEPHKAIIMX |k yreonoconepiKaIIiX KHCJIOPOI0COAEPKAIIINX
OpraHUecKHX COEHHErHiE TIo OpTaHH1eCKHX
COEIMHEHUN . COCIMHECHUIN.
MEKAYHAPOIHO JlaGopaTopHas pabora
HOMCHKJIATYPC M 3HAHUC |« X pmuueckue CBOWCTBA
TPUBHATIBHOM CIIMPTOB u YKCYCHOM
HOMEHKJIATYpBbI. KHUCIIOTBD».

6 Uccnenosats xumudeckue |KontponbHas pabota
Pasnen 6. CBOICTBa, KauecTBeHHbIE |CTPYyKTypa U CBOICTBA
A3oTconepxaiimue peakIuu, Criocoob OpraHUYECKUX BeUIeCcTB (110
OpraHu4YecKue MOJIYYeHHsI U IPUMEHEHUS |pa3enam 3-7)
coeIMHEeHUs a30TCOJEpIKAIINX

COCIMHEHU.
6.1 [OK 01 AMUHBI. HccnenoBats XuMHu4deCcKue | Y CTHBIM OIIPOC.
OK 02 AMUHOKHCIIOTBI. CBOMCTBA, KauecTBeHHBIE |IloaTroTOBKA MOKIa/m0B
OK (04  |benxu PEaKLUH, CIIOCOObI (PU3UKO-XMMHYECKHX
MOJIy4EeHHUS U IPUMEHEHUS |CBOMCTBAX YIJIEBOJOB U UX
AMUHOKHCIIOT U OCJIKOB.  [MPUMEHEHUH.
JlaboparopHas paboTa
«CBoticTBa
a30TOCOIEPIKALINX
OpPTraHUYECKUX
COCIMHEHMIN.
7 |OKO0l Paznen 7. OCHOBHBIE TIOHSTHS [IpakTuueckas pabora.
O BBICOKOMO/IEKYJIAPHBI |XUMHH «CuHres, aHaJIN3 u
€ CoelMHEeHuUsI BBICOKOMOJIEKY/IApHbIX | K1acCHbHKaris
COCITMHEHTH: MOHOMED, BBICOKOMOIIEKYIAPHEIX
COETUHEHUIT»

MOJIUMED, CTPYKTYPHOE
3BEHO, CTCIICHb
MOJIMMEPH3AIUH, CPETHSS
MOJICKYJISIpHAsT Macca.
OCHOBHBIE METObI
CHUHTE3a
BBICOKOMOJICKYJISIPHBIX
COCIUHECHHUIN —
MOJINMEpHU3aIus U
MMOJIMKOHIEHCAITHS.

KonTtpomnbsHas pabora
CTpyKTypa u CBOWCTBa
OpPraHUYeCKUX BeliecTs (1o
paszaenam 3-7)
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THume! OLEeHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00yuenus .
MEPOTIPUITHHA
IIpodeccnoHaTbLHO OPUEHTHPOBAHHOE CO/Iep:KaHMe (Colep:KaHNe MPUKJIATHOTO MOTY/JIs1)
Pa3nen 8. Xumus B OneHuBaTh MOCHEACTBUSA |3amura Kedca (¢ ydeTom
ObITY H OLITOBOM M Oynyuiei
NPOM3BOICTBEHHOI HPOM3BOICTBEHHOM npodeccHOHaNbHOM
JAeATeIbHOCTH JIeSITEIILHOCTH YEJIOBEKA C M OO,
qej10BeKa MO3UIIHI SKOJIOTrNYEeCKOM
0e30IMacHOCTH
8.1 |OK 01 XHUMHUYECKHE OuneuuBath nociencTsus  |Pemenne keiic-3agad 110
OK 02 TEXHOJIOTHHU OLITOBOH U TEMaM: NUIIEBbIC
OK 04 B MTOBCEIHEBHOI HPOU3BOICTBEHHOM IPOAYKTEL, OCHOBBL
OK 07 1 Ipo(heCCUOHATIBHONW | JeSITeIbHOCTH YEJIOBEKa C PAMOHAILHOTO — HHTAHMA,
N . |BaxHelWmmMe CTpoHUTEIHHBIC
IIK ... JCATENILHOCTH YETIOBEKA |MO3HLMI SKOTOTHIECKOR | KOHCTPYKIIHOHHBIE
0e30macHOCTH MaTepHasl,
CEJIbCKOXO03SMCTBEHHOE
IPOU3BOJICTBO, KpacKH,
CTEKJIO, KepaMHKa,
MaTepUabl JUIst
3JICKTPOHUKH,
HaHOMAaTEPHAJIBI,
TEKCTUJILHBIE BOJIOKHA,
HCTOYHUKHA SHEPIHH,
OpraHHYecKue H
MUHEpaJIbHbIE  yJI0OpeHwUs,
JIEKapCTBEHHBIE u

KOCMETHYECKHE Tpernaparsl,

OBITOBAst XUMHUS,
MaTepHabl u3
UCKYCCTBEHHBIX 51

CHHTCTHYECCKHUX BOJIOKOH.
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