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1. HACIIOPT IPOI'PAMMBI YYEBHOH JVCIUILINHBI
O1.07 Xumus

1.1. OOmas xapakrepucTuka padodeil mporpaMmmbl

PabGouast mporpamma aucuuIUIMHBL (Zanee pabouast mporpamma) OJ1.07
Xumusi  sBIAETCS  00sA3aTENIbHOM  4YacThio  00IIeo0pa3oBaTENbHOTO  LMKIIA
oOpazoBarenbHOIl porpammbl B cooTBeTcTBUU ¢ DI'OC CIIO no cnenuaibHOCTH
11.02.16 MoHTax, TEXHUYECKOE OOCTYKUBAHUE U PEMOHT JICKTPOHHBIX TPHOOPOB
Y YCTPOMCTB.

1.2. Mecto y4eoHoii tucuumiuabl B ctpykrype OII CITO

O6meobpazoBarensHas yueOHas auctuiuimHa OJ[.07 Xumus oTHOCHUTCS K
00111e00pa30BaTeIbHON IOATOTOBKE OCHOBHOM 0O0pa3oBaTEIBbHOM IMPOTPAMMBI -
MIPOTPaMMBI IMOJITOTOBKH CIEIUAIMCTOB CPEIHETO 3BeHA Ha 0a3e OCHOBHOTO OOIIEro
00pa3oBaHuUs C IMOJYUYCHUEM CPEIHEro 00IIero 00pa3oBaHus.

1.3. Ilem, H 3aJa4Y1 OCBOCHUA JUCIHUIIIMHBbI

Pabouas mporpamma obimeoOpaszoBaTenbHOM yueOHOM mucnumummasl OJ].07
Xumusi pazpabotaHa B cooTBeTcTBUM ¢ IlpumepHoit paboueil mporpammont
HNuctutyTa pasButus mnpodeccHoHaTbHOTO 00pa30BaHUs, YTBEP)KIECHHON Ha
3acenannuu CoBeTa MO OIIGHKE COJEp’KaHUS M KadyecTBa IMPUMEPHBIX pabodmx
mporpamm 00111e00pa30BaTEIbHOTO U COIIMAIEHO-TYMaHUTAPHOTO IUKIIOB CPETHETO
npodeccuonansuoro oopazosanus [Ipotokon Nel4 ot 30 Hos6pst 2022 T.

Conepxanve mporpamMMbl 0011€00pa3oBaTEIbHON y4EOHOM AUCITUTIIIUHBI
O/1.07 Xvumusi HapaBJICHO HA JOCTUKEHHE CIEAYIOIMNX HeJe:

dopMHUpoOBaHUE y CTYACHTOB MPEJCTABICHUS O XMMUYECKOU COCTABJISIONICH

€CTECTBEHHO-HAYYHOW KApTHUHBI MHpAa KAaK OCHOBBI TMPHUHSITHUS PEIICHUN B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO TOBEJCHUS B
MIPUPOJTHOM Cpelie.

OcBoenue kypca OJ1.07 Xumus npeamnonaracT peieHue ciaeayolnx 3a1ay:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEH Cpelie, EIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIIATH (POPMYJIbl HEOPTAHUUECKUX U OPTaHUYECKHUX
BEUIECTB, YpaBHEHHs XHMHUYECKUX  pEaKkUud, OOBSICHATH MUX  CMBICI,
MHTEPIIPETUPOBATH PE3YJIbTATHI XUMUUYECKUX JKCIIEPUMEHTOB,



3) cdopmupoBaTh

HaBBIKH

IMPOBCACHUSA

HpOCTefIHII/IX XHUMHYECKUX

9KCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/Iﬁ C CO6J'IIOI[CHI/IeM IIpaBnJI 0e301acHoro

oOpallleHus C BEIIeCTBaMU U JJAOOPaTOPHBIM 000PYI0BAHUEM;
4) pa3BUTh YMEHUS UCIOJIB30BaTh HHPOPMAIINIO XUMUIECKOTO XapaKTepa U3

Pa3IMYHBIX UCTOUYHUKOB,;
5) chopMupoBaTh YMEHHUSI TPOTHO3UPOBATH MOCIEACTBUS CBOCH S TEIILHOCTH

U XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB;
6) chbopMHUpOBATH MOHUMAHKUE 3HAUUMOCTH IOCTHKEHUI XUMUYECKON HAYKH U

TEXHOJIOTHH JIJIsl pa3BUTHS COITMATBHON 1 TIPOU3BOJICTBEHHOM cep.

1.4. Tlmanupyemble

pe3yJabTaThl

O0CBOCHUA

001eo0pa3oBaTe/IbHOM

aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:
- CaMOCTOSITENIbHO (HOPMYIHpPOBaTh U
aKTyaJIu3upOBaTh npoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJMBAaTh  CYILIECTBEHHbIN
IIpHU3HAK 1501048 OCHOBAHUsA JJIA
CpaBHEHUS, KJIacCU(pUKaIUU u
0000IIeHHS;

- ONpEeAeNATh LENu JACSITEeIbHOCTH,
3aJlaBaTh MapaMeTpsl U KPUTEPUU HUX
JOCTHXKEHHS;

- BBIABJIATH 3aKOHOMEPHOCTHU n
MPOTUBOPEUUSI B paccMaTpUBAEMBbIX
SIBJICHUSAX,

Kon n IlnannpyemMble pe3y/ibTaThl OCBOCHHS JUCHUIIIMHBI
HaMMEHOBaHUe
(popmupyembix Oo6mme JAucuunimHapHbIe
KOMIIeTeHIM i
OK 01. B yacTu Tpya0BOro BOCIMTAHMS: - BJIQIETh CHUCTEMON XUMHUYECKUX
Bribupats - TOTOBHOCTb K TpyAY, OCO3HAHHUE | 3HAHUHU, KOTOpas BKJIIOYACT:
CHOCOOBI LIEHHOCTH MacTepCTBa, TPYAOII00HE; | OCHOBOIOJATAIOIINE MOHATUSA
peleHus 3ama4d | - TOTOBHOCTh K AKTUBHOM | (XUMHUYECKUH  3JIEMEHT,  aToM,
npodeccuoHany | AEATEIBHOCTH TEXHOJOTMUYECKOH U | AJeKTpoHHas 00oJouKa aToma, S-,
HOU COLMAIIbHOM HANpaBJICHHOCTH, | p-,  0-3JIEKTPOHHBIE  OpOUTAIH
JEeATEIIbBHOCTH CIOCOOHOCTH MHULIUAPOBATh, | aTOMOB, WOH, MOJIEKYJIa,
NPUMEHUTEIBHO | IUIAHUPOBATh M CAMOCTOSITEIBHO | BaJ€EHTHOCTb,
K pa3JIMYHbIM BBIMIOJIHSATH TaKyIO J€ATEIbHOCTD; ANEKTPOOTPUILIATEIBHOCT, CTEIEHb
KOHTEKCTaM - HHTEpeC K pa3Iu4HbIM cdepaMm | OKUCICHHs, XHUMHYeCKas CBs3b,
npodeccnoHanbHOM e TENbHOCTH, MOJIb, MOJIIPHAsI Macca, MOJISIPHBII
OBJagenue YHHBEPCAJBHBIMH | 00BEM, YIJIEPOIHBIN CKEJIET,
Y4eOHbIMH NMO3HABATEJbHBIMHU | QYHKIIMOHANbHAS TPYIA, paJUKal,
NeHCTBUSAMM: n30MeEpUs, HU30MEPBHI,

TOMOJIOTMYECKUN PSIZl, TOMOJIOTH,
YTIIEBOIOPO/IHI, KHCIIOPOJI- u
a30TcojepxKaline COCIUHEHUS,
OHOJIOTHMYECKH aKTUBHBIE BEIIECTBA
(yrneBopl, JKUPBI, OenKn),
MOHOMEp, TOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIUHEHHUS, KpUCTALTHICCKAs
peleTka, THNBI  XUMHYECKUX
peakuui (OKUCTHTENBHO-
BOCCTaHOBUTEIILHbIE, 9K30-U
9HIOTEPMHUYECKHE, peakun
HOHHOTO oOMeHa), pacTBop,
SJIEKTPOJIHTHI, HEDJIEKTPOJIUTHI,
DIIEKTPOJIUTUYECKAs] AMCCOIUAITHS,




- BHOCHUTH KOPPEKTHUBBI B
NesITeNIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YyJIbTATOB LIEJISIM,
OLICHUBATb  PHUCKH  IOCJIEICTBUI
NeSATeIbHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIILJICHUE
MIPH PEIICHUN KU3HEHHBIX MPOOIEM
0) 0asoBbIe HCCIe10BaTeILCKHE
JleliCTBUSA:

- BIAQJCTb HaBbIKaMHU  y4eOHO-
HCCIEA0BATEICKOM UM NPOEKTHOU
NeSITeNIbHOCTH, HaBbIKaMU
paspereHus mpooieM;

- BBISBJIATH NPUYMHHO-CIICCTBEHHbBIE
CBA3M U AaKTyaJIM3UpOBATh 3ajauy,
BBIIBUTATh THUIIOTE3y €€ peIleHus,
HaxO0JIUTh apryMEHTBI TUTSt
JIOKa3aTesIbCTBA CBOMX YTBEPKJICHHM,
3a/laBaTh TapaMeTpbl U KPUTEPUU
perieHus;

- aHAIM3UPOBATH MOJTYYCHHBIE B XOJI€
perieHus 3a/1auu pe3ybTaTHI,
KPUTHYECKH OILICHUBATH ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
WM3MEHEHUE B HOBBIX YCIIOBHUSAX;

- yMeTh TMEPEHOCUTh 3HAHUA B
MO3HABATENbHYI0O M MPAKTHUECKYIO
00J1aCTH KU3HENEATEILHOCTH,

- YMeThb HHTErpUPOBATH 3HAHHS W3
Pa3HbIX IPEeIMETHBIX 00JIacTeil;

- BBIIBUTaTh HOBBIE UJIEU, NIPEIaraTh
OpUTHHAJILHBIC TTOX0/IbI U PEIICHUS;
- CIIOCOOHOCTh UX HUCIIOJIb30BAHUS B
MO3HABATEIBHON U COLMATIbHOM
MPaKTUKE

OKHUCIIUTEID, BOCCTaHOBUTEIIb,
CKOPOCTh XMMHYECKON peakiuu,
XUMHUYECKOE PABHOBECHUE), TEOPUU U
3aKOHBI  (TEOpHsl ~ XHMHYECKOTO
CTPOEHHUSI OpPraHMYECKHUX BEIIECTB
AM. bytneposa, Teopust
AIIEKTPOJINTUYECKON TUCCOLIMALINHY,
MEePUOIUYECKU I 3aK0H J.N.
MeHpneneeBa, 3aKOH COXPAaHECHMS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHMUH,
dakTonoruueckue - CBEACHHUS O
CBOMCTBAax, COCTaBe, NOJIYYEHUU U
6e3omacHomM UCIOJIb30BAHUU
BOKHEUIIUX HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY H

HpaKTH‘-IeCKOfI ACATCIBbHOCTHU
YEJIOBEKA;

- YMETh BBISBIATH XapaKTEPHbIE
HpI/I3HaKI/I nu B3aNMOCBI3b

U3y4YCHHBIX TIOHATHH, NPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TIPU
OIMCAHUH CTPOCHHUSI U CBOWCTB
HEOPTraHMYECKUX W OPraHUYECKUX
BEIIECTB W HUX IPEBpAIICHUN;
BBISIBIISITh B3aUMOCBSI3b
XMMHUYECKHX 3HAHUH C IIOHATUSAMHU U
NPECTaBICHUSAMU JAPyTUX
€CTECTBEHHOHAYYHBIX MTPEIMETOB;
- YMETh UCTIOJTB30BATh
HalMEHOBaHHUS XUMUYECKUX
COCIMHEHU I MEXTYHAPOIHOTO
COro3a TEOPETUYECKON 5
MIPUKJIQTHOW XUMHH U TPHBHATIHHBIE
Ha3BaHUS BAKHEHIIMX  BEIECTB
(oTusieH,  aleTWIeH, TJIHUIEPHH,
denon, ¢dopmanpaerua, yKcycHas
KHUCJIOTa, TJIMIUH, YTapHBIH Ta3,
YIJIEKUCIBIN a3, aMMHUaK, rameHas

HU3BECTH, HETranicHasa HU3BECTH,
NUTbEBAss  coga W JIPYyrux),
COCTaBJISTh (bopMyIbI

HCOPTraHUYCCKUX U OPraHnYCCKUX
BCIICCTB, YPaBHCHUA XHUMHUYCCKUX
peaKuHﬁ, OOBSACHATh HX CMBICII;

MOATBCPKIAATH XapaKTCPHBIC
XUMHUYECKHE CBOMCTBa BCIICCTB
COOTBETCTBYIOIIINMHA

JKCIIEPUMEHTAMM U 3aIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUI;

- yMETh yCTaHaBIIUBATh
IIPUHAIEKHOCTh M3YYEHHBIX




HEOPraHWYECKUX U OPraHUYECKUX
BEILECTB K ONPENEIECHHBIM KJIaccaM
u rpynmnam COCIMHEHMU,
XapaKTEepU30BaTb KX COCTaB W
BAKHEHILINE CBOMCTBA; ONPEACIATH
BH/IbI XUMHUYECKUX CBsA3EH
(xoBaneHTHas, HMOHHA,
MeTajuInuecKas, BOJOPOJIHAS),
TUIIBl KPUCTAJUIMYECKUX PELIETOK
BEILIECTB; KJaccuuuupoBaTh
XUMHUYECKHUE PEAKIIUY;

- chopMHpOBaTh MPEACTABICHUS: O
XUMUYECKON COCTAaBJIAOLIECH
€CTECTBEHHOHAYYHOU KapTHUHbI
MHUpa, POJIM XHMHUU B IIO3HAHUU
SIBIICHUI IPUPOJIBL, B
(GOpMUPOBAHUM  MBIIUIEHUS U
KyJbTYpPbI JIMYHOCTH, ee
(GYHKIIMOHATBHOW ~ T'PAaMOTHOCTH,
HEOOXOOUMOW  JUIsl  peLICHUs
MPaKTUYECKHUX 3a/1a4 u
HKOJIOTMYECKU 000CHOBAHHOT'O
OTHOILEHUS K CBOEMY 3J0POBBIO U
MIPUPOAHON CpelE;

- yMETh NPOBOJUTH pPacyeThl IO

XUMHYECKUM bopmynam u
YPaBHEHUSIM XUMHUYECKUX PEaKLUi
C UCNOJB30BaHUEM (UINIECKUX
BEJIMYMH, XapaKTepU3yIOIIUX
BEIIECTBA  C  KOJMYECTBEHHOU
CTOPOHBI: MAaccBhl, obbemMa
(HOpManibHBIE ~ YCIIOBHS)  Ta3o0B,
KOJINYECTBA BEILIECTBA;
HCIOJIb30BaTh CHCTEMHBIE

XUMUYECKUE 3HAHUSA I IPUHATHS
peleHuin B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3AHHBIX
C BEHIECTBAMH M UX NPUMEHEHUEM

OK 02.
Hcnons3oBats
COBPEMEHHBIE
CpeacTBa
MIOMCKa, aHaJIM3a
"
MHTEepHpeTaluu
nHpopmanuu u
MH(POPMAIMOHH
bI€ TEXHOJIOTHH
ISt
BBITTOJTHEHUS
3aja4
npodecCuoHaIIb

B o0nacTH NEHHOCTH HAYYHOIO
MO3HAHMS:

- c(OpMHPOBAHHOCTD
MHPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO  Pa3BHTHS
HayKd W OOIIECTBEHHON TMPaKTHKH,
OCHOBAaHHOTO Ha JWallore KyJbTYpP,
CITOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJIUKYJIBTYPHOM
MHpE;

- COBEpUICHCTBOBaHHE S3BIKOBOM U
YUTATEITbCKOM KyJbTYPBI KaK
CPEICTBa B3aMMOJICHCTBUS  MEKIY
JIFOJIbMH U TIO3HAHUS MUDA,;

- YMCTh IINIAaHUPOBATH W BBINIOJIHATH

XUMHUYECKHUH AKCIEPUMEHT
(mpeBpareHus OpraHMYECKHUX
BEIIECTB npu HarpeBaHuy,

MOJIyYeHHE STUIIEHA U U3yYEHUE ero
CBOWCTB, KaY€CTBEHHBIE PEAKIINY HA
albJETU/bI, KpaxMal, YKCYCHYIO
KHCJIOTY; JIeHaTypanus OSIKOB pu
HarpeBaHWHU, IIBETHBIE pPEaKLUU
OENKOB;  NPOBOJUTH  pPEaKIHU
MOHHOTO  OOMeHa,  OIpenesiTh
cpeny BOJIHBIX pacTBOpOB,
KayeCTBEHHbIE peakuuu Ha
cyiapdar-, kKapOOHaT- M XJIOPUI-




HOH
EATEIHLHOCTH

- OCO3HaHUE LEHHOCTH Hay4HOU
NesITeIbHOCTH, TOTOBHOCTb
OCYIIECTBIATh IPOCKTHYIO u
HCCIIEIOBATEIbCKYI0  JIeATENIbHOCTh
WHIMBUIYAIbHO U B TPYIIIE;
Osiajnenne YHUBEPCAIbHBIMHA
y4eOHbIMHU M03HABATEJbHBIMH
JefHCTBUSIMU:

B) padorta ¢ nngopmanmeii:

- BJAAETh HABBIKAMU I1OJIyYEHUS
nHpOpMAIUK U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITENIbHO
OCYIIECTBIISTh TIOUCK, aHam3,
CHCTEMAaTHU3allUI0 U HHTEPIPETALUI0
uHbOpMALUK PA3IMYHBIX BUJOB U
(bopM npencTaBieHus;

- CcOo3[aBaTh TEKCTHI B Pa3IMYHBIX
dbopMarax ¢ y4ETOM Ha3HAYCHUS
uHbOpMalMK U LENEBOI ayIuTOpHH,
BBIOMpas ~ ONTHUMaJbHYIO  (popmy
IIPEJCTAaBICHUS U BU3YyaIU3alluu;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh  MH(popManuu, ee
COOTBETCTBHE IPABOBBIM M MOPAIILHO-
THUUYECKUM HOpMaMm;

- UCIIOJIB30BATh cpeacrtsa
MH(pOPMAaLMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTUH B
peleHnu KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpraHU3al[MOHHBIX 3aj1a4 c
co0IroieHNEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, pecypcochepexeHus,
MIPABOBBIX M 3TUYECKUX HOPM, HOPM
MH(pOpPMaIIMOHHOMN 0€30MaCHOCTH;

- BJIaJIeTh HaBBIKAMH Paclo3HaBaHUs
1 3alIUThl THOpMaIuH,
MH(pOPMALMOHHOM 6€30MacHOCTH
JMYHOCTH,

aHMOHBI, HAa KaTHOH AaMMOHWS,
peliaTth JKCIIEpUMEHTAaJIbHbIE
3ajaud 1o temMam "Metamasl" U
"Hemeramasl") B COOTBETCTBHH C
NpaBUJIaMUA TEXHUKH O€301MacCHOCTH
npu OOpalleHUHd C BEIIEeCTBAMHU U
1a0opaTOpHBIM  000pYIOBaHUEM;
MPEJICTaBIISTh pe3yJIbTaThl
XMMHUYECKOTO  JKCIIEpUMEHTa B
dbopme 3anucu ypaBHEHHI
COOTBETCTBYIOIIMX  peakuul W
(dbopMyIIHpOBaTh BBIBOJIbI HA OCHOBE
ATHUX PE3yJIbTATOB;

- YMETb aHAIU3UPOBATh
XUMHUYECKYIO uH(pOpPMAITHIO,
MOJTy4aeMyto u3 pa3HbIX
HUCTOYHHKOB (CPEJICTB MacCOBOM
uHpopmanuu, cets MHTEpHET U
Apyrue);

- BIQJIETh OCHOBHBIMH METOJaMH
HAyYHOTO T[IO3HAHUS BEIIECTB H
XUMUYECKUX SIBTICHUI
(HabmroieHue, HU3MEpPECHHE,
AKCIIEPUMEHT, MOJIETIMPOBAHUE);

- yMeTh MPOBOAHUTH pPacuUeThl IO
XUMHYECKUM bopmynam U
YPaBHEHUSM XMUMHUYECKUX PEaKIuil
C UCNOJB30BaHUEM (UINIECKUX
BEJIMYUH, XapaKTepU3yIOIIHNX
BEIIECTBA  C  KOJMYECTBEHHOU
CTOPOHBI: MAacchl, obbemMa
(HOpManibHBIE ~ YCIIOBHS)  Ta3o0B,
KOJINYECTBA BEILIECTBA;
HCIOJIb30BaTh CHCTEMHBIE
XMUMUYECKHE 3HAHUS JUIsl IPUHATUS
peleHuin B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMU U UX MPUMEHEHUEM

OK 04.
DddexTuBHO
B3aUMOJICHCTBO
BaTh U paboTath
B KOJUIEKTHUBE U
KOMaH/e

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH it
CaMOOTIPEIEIIEHUIO;

-OBJIaJICHUE HaBBIKAMU  y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COITMAJIFHOM AeSITEIbHOCTH;
OBaanenue YHHMBEPCAJIbHbIMHA
KOMMYHUKATHUBHBIMMU JIEHiCTBUSIMH
0) coBMecCTHasl J1esiTeJIbHOCTbD.

- YMETh IUIAHUPOBAThH U BBIIIOJIHATH
XUMHUYECKHUH AKCIEPUMEHT
(mpeBpareHus OpPraHMYECKHUX
BEIIECTB npu HarpeBaHuy,
MIOJIy4YE€HHUE ITUIIEHA U U3YUEHUE €TO
CBOICTB, KaUECTBEHHBIE PEAKI[UHU Ha
JIBJIETUIBI, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTypanus OeNKoB MpH
HarpeBaHUM, IIBETHBIE PEAKIUU

- TOHMMaTh W  WCIOJIb30BaTh | OCJIKOB,  MPOBOAWTH  PEAKIUHU
MIPEUMYILIECTBA KOMaHHOH U | MOHHOTO  OOMEHa,  OmpeleNsTh
WHJIMBUTYATbHOU PaOOTHI; cpeny BOJIHBIX pacTBOpPOB,




- [pUHUMATh 1M COBMECTHOH
NEeATEIbHOCTH, OpPraHU30BBIBaTh U
KOOpJAMHUPOBATh JCHCTBUS IO €€
JNOCTH)KEHHMIO:  COCTaBJIATh  IUIAH
JNEUCTBUM, pACHpeleNnsaTh polau ¢
Y4ETOM MHEHUU YYaCTHUKOB
00CYyX/1aTh pe3yJbTaTbl COBMECTHOMH
paboTHI;

- KOOPAVUHMPOBaTb U  BBIIOJHATH
paboTy B  YCIOBHUSIX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBIISATh IIO3UTUBHOE
CTpAaTEernyecKoe MIOBEJICHUE B
pPa3IMYHBIX CUTYyalUsX, IPOSABIATH
TBOPYECTBO W BOOOpaXKCHHE, OBITH
WHUIIMATUBHBIM

Osaanenue YHUBepCaJIbHbIMU
peryJiTHBHbIMHU AeHCTBUSMMU:

) NPpUHSITHE CeDsl U APYTUX JIO/IEi:
- NPUHUMATh MOTHBBI U APIYMEHTHI
ApYrux  JIIOACM  IpU  aHaiIu3e
PEe3yIbTaTOB ACSITEIbHOCTH;

- I[pU3HaBaTh CBOE IPaBO U IPaBO
JPYTHX JIIO/IeH HA OLINOKH;

- pa3BUBATh CIIOCOOHOCTH MMOHUMATH

MHUP C HO3ULUHU APYTOro YEIOBEKa;

Ka4yeCTBEHHbBIE peakuuu Ha
cynbdar-, kKapOOHAT- W XJIOPHUI-
aHWOHBI, HAa KaTHOH AaMMOHWS,
peliaTth JKCIIEPUMEHTAaJIbHbIE
3ajaud 1o temMam "Meramiel" U
"Hemeramnasl") B COOTBETCTBHH C
NpaBUJIaMUA TEXHUKH O€301IacCHOCTH
npu OOpalleHUHd C BEIIeCTBAMHU U
1a0opaTOpHBIM  000pYIOBaHUEM;

MPEJICTaBIISTh pe3yJIbTaThI
XUMUYECKOTO  JKCIIEpUMEHTa B
dbopme 3anucu ypaBHEHUU

COOTBETCTBYIOIIMX  peakuul W
(bopMyIMpOBATH BHIBOJIbI HA OCHOBE
9THX PE3yIbTaTOB

OK 07.
ConeiicTBOBaTH
COXPaHEHUIO
OKpYKaroleun
cpensl,
pecypcocoepex
€HUIO,
MPUMEHSITh
3HaHUs 00
W3MEHEHUU
KJIUMara,
TIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ heKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUAX

B o6JyacTH 3K0JI0THYECKOT0
BOCIIMTAHMS:

- chopMHPOBAHHOCTH IKOIOTHUECKOMN
KyJIbTypbl, TIOHUMaHUE  BIIHSHUS
COLMAIbHO-KOHOMHYCSCKUX
IIPOLIECCOB HAa COCTOSIHUE NMPUPOJTHON
U COUMAJIBHOM Cpeabl, OCO3HaHUE
r100aIbHOTO Xapakrepa
9KOJIOTMYECKUX MPOOIIeM;

- IUIAaHUPOBAaHHWE U OCYIIECTBIEHUE
JICWCTBUU B OKpY>XKalolllel cpene Ha
OCHOBE 3HaHHUs LENEHd yCTOMYMBOIO
Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE  HENpPUATHE  JICWCTBU,
MIPUHOCAIIMX  BPEX  OKpYyXKarolen
cpene;

- yMeHUue MIPOTHO3UPOBATH
HEOJaronpusATHbIE  HKOJOTHYECKUE
MIOCJIEACTBHS MPEATPUHUMAEMBIX

JNENCTBUMN, IPEAOTBPALLATD UX;

- pacHIMpeHue OmbITa AEATEITbHOCTH
JKOJIOTMYECKON HAIIPABIEHHOCTH;

- OBJIaJIeHHE HABBIKAMH Y4eOHO-
HCCIIEI0BATENILCKOW, IPOEKTHON U
COIMAILHOU JIeSITeIbHOCTH,

- copMUpOBaATH MPEACTABICHHS: O
XHUMHUYCCKOU COCTAaBJISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI
MHUpa, POJIM XHMHUU B TIO3HAHHUH
SIBJICHUH PUPOJIBI, B
GOpPMUPOBAHWM  MBIIUICHHS |
KyJbTYPBI JAYHOCTH, ee
(GYHKIIMOHATBHOW ~ TPAaMOTHOCTH,
HEOOXOOUMOM Uil  pelIeHHUs
MPAKTHYECKHUX 3a71a4 u
SKOJIOTHYESCKU 00O0CHOBAHHOTO
OTHOIIIEHHS] K CBOEMY 37I0POBBIO H
MIPUPOAHON Cperie;

- yMeTb CcoOmogaTh  MpaBuiIa
OKOJIOTUYECKH  II€JIeCO00pa3HOTo
MOBECHUA B OBITY M TPYAOBOM
JIESITSIIBHOCTH B TEJISIX COXPaHCHUS
CBOETO 3JI0POBbS M OKpYXKAIOIIeH
MPUPOJHON  Cpeibl;  yYUTHIBATH
OIIACHOCTh BO3JCHCTBHUS Ha JKHBBIC

OpFaHI/ISMLI onpeﬂen CHHBIX
BEIIIECTB, HOHUMas CMBICII
IOoKa3aTelrs NpeaeIbHON

HOHYCTHMOf/'I KOHIOCHTpAluH




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHUATIIMHBI

2.1. O0bem y4yeOHOM TUCHMILIMHBI M BUABI Y4eOHO padoThI

Bun yuyeo6Hoii padoThl

Oo0BeM yacoB

MakcumaJibHasl ydyeOHasi Harpy3Ka 78
Oo0s13aTeIbHAS aYJUTOPHAA Y4eOHAsl HATPY3Ka (BCero) 78
B TOM YHUCJIE!

JIEKIIMOHHBIE 3aHATUSI 44
MPAKTUYECKUE 3aHATHS (BKIIIOUAss KOHTPOJIbHbBIE PA0OTHI) 24
71a00paTOPHBIC 3aHATHS 10

CamocrosiTesibHast padora (camocrosiTeJibHAsi padora u
HHIUBHUAYAJIbHBIN MPOEKT) 00y4awuierocs (Bcero)

B TOM 4HCJIC.

I/IHIII/IBHIIyaJIBHHﬁ ITPOCKT

[IpomexxyTouHas arrectauus B popme Aud¢epeHunpoBaHHOIO 3a4eTa




2.2 TemaTnuyecKuii NJIAH U COleP:KaHUEe YUeOHOH JUCITUIITIMHBI

HaumeHoBaHue CopepkaHue yue6Horo matepuana (OCHoBHoe U Npo¢peccMoHaNbHO-OPUEHTUPOBAHHOE), OBbem Yacos dopmupyemble
pa3genos u Tem nabopatopHble U NPAKTUYECKUE 3aHATUA, NPUKIALHOA MOAY b KomneTeHuuun
1 2 3 4
OcHOBHOe copep)KaHue 64
Pa3gen 1. OCHOBbI CTPOEHUA BELLeCcTBA 6
Tema 1.1. OcHoOBHOe coaepKaHue 4 OK 01
CrpoeHue aTomoB | TeopeTuueckoe obyueHue 2
XMMUYECKMX CoBpeMeHHas MoAenb CTpoeHusa atoma. CUMMBONMYECKUM A3bIK XMMUU. XUMUYECKUN 3S/IEMEHT.
SNEMEHTOB 1 dneKkTpoHHan KoHdurypauusa atoma. Knaccudukauma XMMUYECKUX INEMEHTOB (s-, p-, d-3/1eMeHTbl).
npupoaa BaneHTHble  3/1EKTPOHBbI. BaneHTHOCTb.  DIEKTPOHHasA npupoAa  XMMUYECKOM  CBA3WU. 2
XMMUYECKOM INEeKTPOoOTPULATENBHOCTb. BuAbl XMMMYECKON cBA3M (KOBANEHTHAas, WOHHaA, MeTalunyecKas,
cBA3n BOAOPOAHAA) U cnocobbl ee 0bpasoBaHuMA
MpaKTUyeckune 3aHATUA 2
PeweHne 3agaHMM Ha WUCMNOJIb30BAHUE XUMMYECKOW CUMMBOJIMKM U Ha3BaHWUM COeAUMHEHUNA MO
HOMEHK/AType MeXAyHapOoAHOro COK3a TEOPETUYECKOW M MNPUKNAAHON XUMWUU U TPUBUANbHbIX
Ha3BaHWI ONA COCTaBAEHUA XMMMUYECKMX GOPMYN ABYXaTOMHbIX COeAuHEeHUI (OKcMaos, cynbduaos,
rMapuaos v T.N.) U APYrux HEOPraHMYECKMX CoOeANHEHMI OTAENbHbIX KNaccoB. 2
MpaKTUYecKkune 3a4aHnA Ha YCTaHOB/IEHNE CBA3M MEXAY CTPOEHMEM aTOMOB XMMUYECKUX 3/1EMEHTOB U
NepuoanYeckMm M3MeHeHUEeM CBOMCTB XMMUYECKUX 3/1EMEHTOB U UX COeAMHEHWUI B COOTBETCTBUU C
nonoxeHuem Mepnogunyeckom cuctemsi.
Tema 1.2. OcHOBHOe coaepKaHue 2 OKO01
Mepuogunuecknin | NMpaKTUUECKME 3aHATUA 2 OK 02
3aKOH M Tabnua |Mepuopmnueckas cUCTEMA XUMUYECKUX 3nemeHToB [.U. Mengeneesa. dUanyeckuil cmblic
an. MNepuogmyeckoro 3akoHa A.1. MeHaeneesa. 3aKOHOMEPHOCTU U3MEHEHUA CBOMCTB XMMUYECKUX
MeHpaeneesa 31eMeHTOB, 06pa3yemMbiX MU NPOCTbIX U C/IOXKHbIX BELLECTB B COOTBETCTBUN C MOJIOXKEHNEM 5

XMMUYECKOTro anemeHTa B MNepunoaunyeckoit cucteme. MMpoBo33peHYecKoe N Hay4yHOe 3HaYeHue
MNepuoanyeckoro 3akoHa A.UN. MeHgeneesa. lMporHossel .U. MeHgeneesa. OTKpbITME HOBbIX
XMMMUYECKUX 3/IEMEHTOB.
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PeweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 334aHMIM Ha XapaKTepm3aLmio XMMUYECKMX
anemMeHToB «MeTannmyeckme / HemMeTanM4YeckmMe CBOMCTBA, 31EKTPOOTPULATENBHOCTb XMMUYECKUX
31eMEHTOB B COOTBETCTBUM C UX INEKTPOHHBLIM CTPOEHUEM U NMONOXKEHNEM B NEPUOANYECKOM CUCTEME
Xmmumyeckux anemenTos .. MeHgeneesa»

Paspen 2. Xumunueckue peakuum 10
Tema 2.1. Tunbl OCcHOBHOe€ coaepKaHue 4 OKO01
XMMUYECKUX TeopeTtuueckoe obyueHue 2
peakuui Knaccndumkauma m TMnbl XMMUYECKUX PeaKL MM C y4acTMeM HeopraHnyeckmx sewects. CoctaBneHme

YPaBHEHWUI peakumnii CoeguHEHNA, Pa3NoXKeHUsA, 3amelLeHns, obmeHa, B T.4. peakuunii ropeHus,

OKUCNEHNA-BOCCTAHOBNEHMA.

YpaBHEHUA OKUCNEHNA-BOCCTAHOBAEHMA. CTeneHb OKMcneHua. OKUCAUTENDb U BOCCTAHOBUTEb. 2

CocTaBneHue 1 ypaBHMBAHUE OKMCANTENIbHO-BOCCTAHOBUTE/NIbHbIX PEAKLUI METOL0M 3/1EKTPOHHOTO

6anaHca. OKMCAUTENIbHO-BOCCTAHOBUTE/IbHbIE PEAKLMKN B NPUPOAE, NPOM3BOACTBEHHbIX MPOLLEccax U

KU3HEe[eATe/IbHOCTU OPraHM3MOB

MpakTuyeckmne 3aHATUA 2

KonnyectBeHHble oTHOWeEHNA B XMMUN. OCHOBHble KOJIMYECTBEHHble 3aKOHbl B XMMUK U pacyeTbl no

YPaBHEHUAM XMMMUYECKUX peakumin. Monb Kak eguMHMUA@ KoimyecTBa BeliectBa. MonAapHaa macca.

3aKOoHbl COXpaHeHUs Maccbl U aHeprnun. 3akoH Asoragpo. MonsapHbin ob6bem razoB. OTHOCUTENbHAA 2

NAOTHOCTb ra3oB. PacyeTbl N0 ypaBHEHMAM XMMUYECKUX PEAKLMIN C MCNOIb30BAaHMEM MaccCbl, obbema

(HopMmanbHble ycn0BMA) ra30B, KOIMYECTBA BELLLECTBA
Tema 2.2. OcHOBHOe coaepKaHue 4 OKO01
JNeKTPONNUTUYECKa | TeopeTUyecKoe obyyeHHe 2 OK 04
A ,a,mccovumau,m W |Teopus anekTponutmyeckoii anccoumaummn. MoHbl. INEKTPONNUTBI, HEINEKTPONUTLI. PeaKLyun MOHHOMO
MOHHbI OBMEH |6 apa. CocTaBneHMe peaKumii MOHHOrO OBMEHa MyTem COCTABAEHMA WX MOHBIX M COKPALLEHHbIX 2

MOHHbIX ypaBHEHUN. KNCNOTHO-OCHOBHbIE peaKunmn. 3a4aHNA Ha COCTaBEHNE MOHHbIX peakuumi

NabopaTopHble 3aHATUA 2

NabopatopHan paboTa “Tunbl XMMUYECKUX peakLmin”. 2
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NccnepoBaHume TMMNOB (MO COCTaBY U KONMYECTBY UCXOAHbIX M 06Pa3yHOLIMXCA BELLECTB) U MPU3HAKOB
XMMUYECKUX peakuuit. NMposeaeHne peakumin MIOHHOro obmeHa, onpeaesieHne cpeabl BOAHbIX
pPacTBOpPOB. 3a4aHNA Ha COCTAB/IEHNE NOHHbIX peaKkuuni

KoHTponbHanA
CTpoeHue BelecTBa U XMMUYECKne peakuunm 2
pabora 1
Paspen 3. CTpoeHune n cBOMCTBA HEOPraHMYECKUX BELLECTB 16
Tema 3.1. OcHOBHOe coaepKaHue 4 OK 01
Knaccnoukauus, Teopetunueckoe obyyeHme 2 OK 02
HOMEHKNaTypa U  |[peameT HeopraHMYeCcKon Xummmn. Knaccndurkauma HeopraHMYeCKMX BeLlecTs. [TpocTble U CAOXKHbIe
CTpoeHne BewiecTBa. OCHOBHbIE KNACCbl CIOXKHbIX BELLECTB (OKCUAbI, TMAPOKCUAbI, KUCNOTbI, CONN). B3aumocsssb
HEeOopraHM4YecKMX  |HeopraHMYECKMX BELLECTB. ArperaTHble COCTOAHMA BelwecTBa. Kpuctannmyeckme n amopdHole
BELWECTB BeLlecTBa. TUMbl KPUCTANIMYECKUX PELLETOK (aTOMHan, MOJIeKyNApHas, MOHHaA, MeTaNinyeckas). 2
3aBNUCUMOCTb GU3NYECKMX CBOMCTB BELLECTBA OT TMMNA KPUCTANIMYECKON peleTKU. 3aBUCUMOCTb
XMMMUYECKON aKTUBHOCTM BELLECTB OT BUAA XMMMUYECKOWN CBA3M U TUMNA KPUCTA/IMYECKOMN peLLeTKu.
Mpu4nHBI MHOroobpasmna BeLecTs
MpakTuyeckmne 3aHATUA 2
HomeHKnaTypa HeOpraHMYeCcKMxX BELLECTB: Ha3BaHMe BELLECTBA NCXO4A U3 UX XMMUYECKOM GopMy bl
WA COCTaBAEHME XMMNYECKOM GOPMY/ibl UCXOAA U3 HA3BAHUA BELLECTBA NO MEXAYHAPOAHOM
(MIONAK) nnu TpnBManbHOM HOMEHKNATYpe.
PeweHne npakTUYECKMX 3a[aHUMA NO KnaccMdPuKauMm, HOMEHKNATYpe U XMMUYECKUM dopmynam
HEOPraHUYECKUX BELLECTB Pa3/IMYHbIX KNAcCOB (yrapHblM ras, Yrnekucablit ras, aMMUaK, raleHas 2
N3BECTb, HETaLLeHasa U3BECTb, MUTbEBAA COAA U APYIUX): HA3bIBATb U COCTABAATb GOPMY/Ibl XMUMUYECKUX
BeLLecTB, onpeaenaTb NPUHAJNEXKHOCTb K Knaccy.
NCTOYHMKN XMMUYeCcKo MHPopMaLmm (cpeacTB maccoBor MHGopmaLmm, ceTb MHTepHET u apyrue).
Mounck nHdopmaLmm No Ha3BaHUAM, MAEHTUDUKATOPAM, CTPYKTYPHbIM popmynam
Tema 3.2. dPnsumko- | OCHoBHOe coaep:KaHue 8 OK 01
XMMU4Yeckme Teopetnueckoe obyuyeHme 6
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CBOWCTBA MeTtannbl. Obwme Ppusnyeckne U xmmumyeckme cBomctsa meTtannos. Cnocobbl nonyyeHuaA. 3HavyeHue OK 02
HEeopraHM4YeckMx |meTannioB U HEeMeTaN/IoB B NpUPoAEe U KU3HedeATeNbHOCTM YesoBeKa U opraHusmos. Kopposusa 2
Bewecrs MeTaN/0B: BUAbl KOPPO3MK, CNOCODbbI 3aLWMTbl META/IIOB OT KOPPO3UK

HemeTtannol. Obwue u3mMyeckne M XMMWUYECKME CBOWCTBA HEMeTa0B. TUMWYHbIE CBOMCTBA

HemeTannos IV— VIl rpynn. Knaccnpumkauma n HomeHKnaTypa coeauHeEHNM HemeTannos. KpyrosopoTbl 2

6MOreHHbIX 3/1eEMEHTOB B NpUpoae

XMMMYecKue CBOMCTBA OCHOBHbIX KNaCCOB HEOPraHMYEeCKNX BELLECTB (OKCMA0B, TMAPOKCMA0B, KUCIOT,

conen n ap.). 3aKOHOMEpPHOCTU B U3MEHEHMW CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHUN, 2

BbICLIMX OKCUA0B U TMAPOKCUA0B

MpaKTUyeckune 3aHATUA 2

CocTaBnieHWe YpPaBHEHUN XMMMUYECKUX PeaKLMA C y4yacTMeM MNPOCTbIX M CNOMKHbIX HEOPraHWYecKux

BELLEeCTB: METa/IoB M HEeMEeTaN/ioB; OKCUAOB METa/JIoB, HEMETAN/IOB U amMOTEPHbIX 3/1EMEHTOB;

HEOPraHUYeCcKMX KUCNOT, OCHOBaHMN U ambOTEPHbIX T[UAPOKCUAOB; HEOPraHUYecKUx Cconen,

XapaKTepu13yoLWMX UX CBOMCTBA. 2

PeweHne NpaKTUKO-OPMEHTUPOBAHHbIX TEOPETUYECKMX 33[4aHUMA Ha CBOWMCTBA, COCTaB, NONyYEHUE U

6e3onacHoe WCNO/b30BaHME BAXKHEWMWMX HEOpraHMYecKMX BeLlecTB B ObITy M MpPaKTUYECKOMU

OeATeNbHOCTN YeNloBeKa
Tema 3.3. OcHOBHOe coaepKaHue 2 OK 01
UpeHTndmKaumsa | labopaTopHble 3aHATUA 2 OK 02
HEOPraHU4ecknX | nabopartopHan pabora «MaeHTUPMKALMA HEOPraHNYECKUX BELLECTB Y. OK 04
BELLECTB PeweHne 3KCNEPUMEHTA/IbHbIX 33aZla4 MO XMMWYECKMM CBOWCTBAM METa/N/IoB M HEMeTansios, No

pacno3HaBaHMUIO U NONYYEHUIO COEAMHEHMIN METANN0B U HEMETANNOB. )

NaoeHTUdMKaumMA HeopraHMYeCcKUX BeLWecTB C MCNONAb30BaHUEM WX (GU3UKO-XMMWUYECKUX CBOMCTB,

XapaKTEePHbIX KAYeCTBEHHbIX peakuuin. KauecTBeHHble peakuun Ha cynbdaT-, KapboHaT- u xnopug-

AHMOHbI, Ha KaTMOH aMMOHMUA
KoHTponbHas o

CBoKcTBa HeOpPraHUYECKUX BELLECTB 2
pabora 2
Paspen 4. CTpoeHue M CBOICTBA OPraHUYECKUX BELLECTB 24

OcHOBHOe€ coaepKaHue 4
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Tema 4.1.
Knaccnomkaums,
CTpoeHue u
HOMeHKANaTypa
OpraHMYecKkmnx
BeLLecTs

TeopeTuyeckoe obyuyeHue

MoABAEHUE M Pa3BUTME OPraHNYECKOM XMMMM KaK HayKu. MpegMmeT opraHnyeckomn xummun. Mecto u
3HaYeHWe OPraHNYeCcKo XMMUKN B CUCTEME ECTECTBEHHbIX HayK.

XUMMYeckoe CTpoeHMe KaK MopsAAOK COeAMHEHWA aTOMOB B MOJIEKY/le COTIAaCHO MX BaJIEHTHOCTW.
OCHOBHble NONOXKEHUA TEOPUU XMMMUYECKOTO CTPOEHUSA OpraHMYeckux coeanHeHuii A.M. byTtneposa.
YrnepogHbli CKeneT OpraHMYeckoW MO/EeKy/bl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMWYECKOro
CTPOEeHMA Monekyn. Msomepua n nsomepsi.

MoHATUE 0 GYHKLMOHANbHOM rpynne. Pagukan. MpuHLMNbI KNaccupUKaL MM OpraHMYecknx cCoeaMHEH U,
MeayHapoaHas HOMEHKNATYPa U NPUHLMMNbI HOMEHKAATYPbl OPraHUYeCcKnx coeamHeHnn. NMoHaTre 06
a30TCoAEPKALLNX COEANHEHUAX, BUONOTMYECKM aKTUBHbIX BELLECTBAX (yrnesoaax, upax, benkax v ap.),
BbICOKOMOJIEKYNAPHBIX COEANHEHUAX (MOHOMEP, NOMMEP, CTPYKTYPHOE 3BEHO)

MpaKTUyeckune 3aHATUA

HomeHKnaTypa OpraHWYecKUx CcoeauHEHUN OTAENbHbLIX KAACCOB (HACbILEHHble, HEHACbIWEHHbIE W
apoMaTUYECKUe Yrn1eBoAopOabl, CNUPTbI, GEeHObI, anbAernabl, KETOHbI, KAPOOHOBbIE KMCNOTbI U Ap.)
CocTaBnieHWe MOJIHbIX U COKPALLEHHbIX CTPYKTYPHbIX GOPMYN OPraHUYECKUX BELLECTB OTAENbHbIX
KNaccoB, WMCMONb3yA WX HA3BaHMA NO CUCTEMATUYECKOW U TPUBMANIBHOW HOMEHKAATYpe (3TuneH,
aueTuneH, ravuepuH, deHon, dopmanbaerus, YKCycHas KWUCAoTa, ruuMH). PacyeTbl npocrteiwen
bopMy bl OpraHNYECKO MONEKYbI, UCXOAA U3 SNEMEHTHOrO cocTaBa (B %)

OK 01

Tema 4.2.
CsolicTBa
OpraHMUYeckmnx
coegnHeHUM

OcHOBHOe cogep)KaHue

12

TeopeTuueckoe obyyeHue

®U3NKO-XMMMYECKME CBOMCTBA OPraHUYECKMX COeAMHEHUN OTAENbHbIX KnaccoB (0cobeHHOCTM
KnaccupuKaumm n HOMeHKNaTypbl BHYTPU Kaacca; rOMONOTMYecKuin pag n obwas popmyna; nusomepus;
dM3MYEeCKMEe CBOMCTBA; XMMMUUYECKME CBOMCTBA; CNOCOOBI NOyYeHuUn):

— npeaesibHble yrnesoaopoabl (al'IKaHbI n LI,MK/'Ioal'IKaHbI). [opeHne meTaHa Kak OOMH M3 OCHOBHbIX
MCTOYHUKOB TE€Mn1a B NPOMbILWLNIEHHOCTUN U 6bITy. CsolictBa npupo4gHbIX yrnesogoponos, HaxoxaAeHne B
npupoae n npuMeHeHUe a1kaHoB,

— HenpegenbHble (aJ'IKeHbI, AJIKUHbI U al'll'(aﬂ,MeHbl) M apomaTuyeckue yrnesogopoabl. opeHune
aueTuneHa Kak UCTOYHUK BbICOKOTEMNEPATYPHOTO NAAaMeHU ONA CBAPKU N PE3KN METAJI/I0B

OK 01
OK 02
OK 04
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— KMcnopogcoaep Kalime coeanHeHma (cnnpTbl U GeHobl, KapOOHOBbIE KUCNOTbI U 3dUpPBLI, anbaernabl
N KETOHbl, Mpbl, yrnesoabl). [paKkTUYECKoe MNPUMEHEHUE STUNEHT/IMKONA, TAULepuHa, ¢deHona.
MpumeHeHne ¢dopmanbaervaa, aueTanbAernaa, YKCYCHOM KUCAOTbl. Mblna Kak COAM  BbICLIMX
KapboHOBbIX KMCNOT. MotoLme CBOMCTBA Mbina

— a3oTcoaepauwme coeguHeHnA (aMMHbI n  aMUHOKUCNOTHI, 6em<v1). BbICOKOMOJ'IeKyﬂFlprIe
coegnHeHunA (CMHTeTM‘-IeCKMG n 6MOJTOI'W-I€CKM-3KTMBHbIe). MOHOMep, nonnmep, CTpykKtypHoe 3BeHO.
I'Ionmmepmsau,Mﬂ 3TWN1€éHa KaK OCHOBHOE HanpaB/ieHWe ero ncnosib3o0BaHUA.

leHeTn4YecKan cBA3b mexay Knaccamu opraHmM4YeCcKkmux COGAMHGHMM

I'Ipa KTU4YEeCKUue 3aHATUA

CBOMCTBA OpPraHWYECKUX COeAMHEHUN OTAENbHbIX KAAaccoB (TPMBMA/bHAA WM MeXKAyHapoaHas
HOMEHKNATypa, XMMUYECKME CBOMCTBA, CNOcobbl Nosly4eHns): npeaesnbHble (a/ikaHbl U UMKA0AKaHbI),
HenpeaeibHble (aNIKeHbl, aNKMHbI U aNKagueHbl) U apOMaTUYECKUE YTNeBOL40POAbI, CMUPTLI U GEeHObI,
KapbOoHOBbIE KUCNOTbI U 3GUPbI, aNbAernabl U KETOHbI, aMWUHbI U aMUHOKMCIOTbI, BbICOKOMONEKYNAPHbIE
coegMHeHUs. 3aA4aHNA Ha COCTaB/IeHME YPaBHEHUI XMMUYECKUX Peakuui C yYyacTUeM OpraHUYecKmx
BELLEeCTB Ha OCHOBAHWM UX COCTaBa U CTPOEHUA

CocTaBneHMe Ccxem peakumin (B TOM umMcie MO MpPensioKEHHbIM LEenoYykam npeBpalleHuit),
XapaKTepum3yoLWNX XMMUYECKMEe CBOMCTBA OPraHNYeCKNX COeAUHEHUI OTAeNbHbIX KNaccoB, cnocobbl nx
NOMIYy4EHUA W Ha3BaHWE OPraHUYEeCKUX COeAMHEHMI NOo TPUBMANBHOW WAM  MeXAYyHapOoAOHOM
CUCTEMATMYECKOM HOMEHKNaType.
PelleHMe nNPaKTUKO-OPUEHTUPOBAHHbBIX TEOPETUYECKUX 3a[aHWM Ha CBOMCTBA OPraHUYEcKux
COeANHEHNIN OTAENbHbIX KNaccoB

NaboparopHan pabota

NabopaTtopHan paboTa “lNpeBpalLeHna opraHNYeCKNX BELLECTB NPK HarpesaHum".
MonyyeHWe 3TUIEHA M U3yYeHUe ero cBOMCTB. MoaennpoBaHMe MOJIEKYN U XMMUYECKUX NPEBPALLEHNI
Ha NpUMepe 3TaHa, 3TUNIEeHa, aLeTUNeHa U ap.

Tema 4.3.
NaeHTndMKauma

OcHOBHOe coaep)KaHue

TeopeTtuueckoe 06yqe|-me

OKO01
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OpraHnyeckmx BuoopraHuyeckme coeguHenuna. lpumeHeHne KW bBuonoruyeckaa poab yrnesogoB. OKucneHue OK 02
BELLECTB, UX YrNeBoA40OB — WCTOYHWK 3SHEPrMm KMBbIX oOpraHuamos. 061aCTM NPUMEHEHUA AMWMHOKUCAOT. OK 04
3HayeHue n MpespaweHna 6enkoB nuwm B opraHusme. buonornveckne o¢yHKkumm 6Henkos. buonorunyeckue
npMmeHeHue B bYHKUMM XKMpoB. Ponb opraHnyeckoi xumum B pelweHmnn npobaem nuwiesoi 6esonacHocTu
6bITOBOW U Ponb OpraHWYeckonm XuMMumM B pelleHun npobnem sHepreTMyeckon 6e30nNacHOCTU, B Pa3BUTUM
NPOM3BOACTBEHHO | MeAMUMHbI, CO343aHUN HOBbIX MAaTEPMAIOB, HOBbIX UCTOYHUKOB SHEPTUM (aNIbTEPHATUBHBIE MCTOYHUKM
 OeATeNIbHOCTY sHepruun). ONacHOCTb BO3AENCTBMA HA KUBbIE OPraHM3Mbl OPraHMYECKMX BELLECTB OTAENbHbIX KAcCcoB
4yenoseka (yrnesopoposbl, cnupTbl, GEHO/bI, XJI0POPraHUYECKMEe MNPOU3BOAHbIE, aNbAernabl U Ap.), CMbICA
nokasaTena npeaenbHO AONYCTUMOWN KOHLEHTpaLmm
NabopatopHble 3aHATUA
NabopaTopHasn paboTa: “UaeHTUdMKaLMA OPraHUYECKUX COEANHEHNIN OTAENbHbIX Knaccos”
NpeHTUdMKaLMA OpraHNYeCKUX COeANHEHNN OTAENbHbIX KNAaccoB (Ha Npumepe anbAerMaos, Kpaxmana,
YKCYCHOW KMCNOTbl, 6€1KOB U T.M.) C UICNOIb30BaHMEM UX PUINKO-XMMUUYECKUX CBOMCTB U XapaKTePHbIX
KauyeCTBEHHbIX peakuui. [leHaTypauma 6enka npu  HarpeBaHuW. LiBeTHble peakuuu 6enKos.
BO3HMKHOBEHME aHAZIMTUYECKOrO CUIHAMA C TOYKU 3PEHMA XMMUYECKMX MPOLECCOB NPU MPOTEKAHUU
KayeCcTBEHHOWN peaKLunun, No3BoNAoWeN MAeHTUGULMPOBATL NPeaOXKEHHbIE OpraHMYeCcKne BeLecTsa
KonTponbHas CTpyKTypa 1 CBOMCTBA OPraHUYeCKMX BELLECTB
pabora 3
Paspen 5. KuHeTuueckue n TepmoamHamumyeckme 3aKOHOMEPHOCTU NPOTEKAHUA XUMUYECKUX PeaKLnii
CKopocTb OcHOBHOe coaep}KaHue OKO01
XMMUYECKUX OK 02
peakumi.
Xumunyeckoe
paBHOBecue

TeopeTuueckoe 06yqe|-me
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CKOpOCTb peakuun, ee 3aBUCMMOCTb OT PA3/IMYHbIX GAKTOPOB: MPUPOAbI Pearnpyrowmx BeLLEecTs,
KOHLLEHTPAUMM pearnpylowmx BeLLecTs, TemnepaTypbl U NAOWAAN PEaKUMOHHON MNOBEPXHOCTM.
TennoBble 3QDEKTbl XMMUYECKMX PEAKLNIA. IK30- N SIHAOTEPMUYECKUNE, PEAKLINMN.

O6paTUMOCTb peakumin. XMMUYecKoe paBHOBECME M €ro CMEeLLeHWe noa AeNCTBMEeM pPasnYHbIX
$aKTOPOB (KOHLEHTPALMA peareHToB UM NPOAYKTOB peaKLumn, AaBieHne, TemnepaTypa) o1s co3gaHuns
ONTUMaNbHbIX YCI0BUIN NPOTEKAHUA XMMMYECKUX Npoueccos. MpuHuun Jle WaTenbe

MpakTuyeckmne 3aHATUA OK 01

PelleHne NPaKTUKO-OPUEHTUMPOBAHHbIX 3aJaHWil Ha aHanu3 (aKTOPOB, BAMUAIOWMX Ha M3MeHeHue OK 02

CKOPOCTM XMMMUYECKOM pPeaKLMu, B T.4. C NO3ULMIA IKONOrMYECKM LienecoobpasHoro noBeeHuaA B BbiTy 1

TPYA0BOW AEATENbHOCTU B LLeNIAX COXPaHEHMA CBOETO 340PO0BbA U OKPYKaloLLei MpMpPOoAHOI cpeabl.

PelleHne MNpPaKTUKO-OPUEHTUPOBAHHbLIX 3aJaHWil Ha npuUMeHeHWe npuHuuna Jfle-llatene anA

HaXOMAEHUA HanpaBNeHUA CMeLLeHWA PaBHOBECUA XUMWUECKOM peaKkuuM M aHanu3 ¢aKTopos,

BAVAIOLLMX HAa CMeLL,eHMe XMMUYECKOro paBHOBECHA
Paspen 6. PacTBopbl
Tema 6.1. OcHOBHOe coaepKaHue OK 01
MoHATHe O TeopeTnueckoe obyyeHue OK 02
pacTeopax PacTBOpeHMe KaK DU3MKO-XMMUYECKMii mpouecc. PactBopbl. Crocobbl NPUrOTOBAEHWA PacTBOPOB. OK 07

PacTBopMMOCTb. MaccoBas [ons pacTBOPeHHOro BellecTBa. CMbICA MNOKasaTens npegenbHo

[ONYCTUMOM KOHLEHTPALLMM M €ro UCMO/Ib30BaHUE B OLLEHKE SKONOrMYecKol 6e3onacHocCTM.

MpaBuna 3KONOrMYECKM LenecoobpasHoOro nosefeHua B BbITy M TPYAOBOW AeATeNbHOCTM B LeNAX

COXPaHeHMA CBOEro 34,0P0BbA U OKPY»KaloLLel NPMPOAHOI cpeabl; ONacHOCTb BO3AENMCTBMA Ha JKUBble

OpraHM3Mbl ONpeaeeHHbIX BELLecTB.

PelleHMe NPaKTUKO-OPMEHTUPOBAHHbIX PacyeTHbIX 3aAaHUii Ha PacTBOPbI, UCMO/b3yeMble B BbITOBOM 1

NPOV3BOACTBEHHOI JeATe/IbHOCTM YeNoBeKa
Tema 6.2. OCHOBHOE cofepiKaHue OK 01
Vccnenosanme Na6opaTtopHble 3aHATUA OK 02
CBOMCTB PACTBOPOB| naGopatopHas paboTta «MpurotosneHme pacTBoOpoOBY. OK 04

MpuroToBAEHWE PACcCTBOPOB 3343aHHOM (MacCOBOM, %) KOHUEHTPaALMK (C NPAKTUKO-OPUEHTUPOBAHHBIMM
BONpOCamMu) 1 onpeaeneHue cpeabl BOAHbIX PacTBOPOB.
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PewweHune 3a4a4 Ha NPUTrOTOBAEHME PACTBOPOB

MpodeccnoHanbHO-OPUEHTUPOBAHHOE CoAepIKaHue (coaeprkaHne NPUKNagHOro moayns)

Paspen 7. Xumus B 6biTy U NPOM3BOACTBEHHOW AEATE/IbHOCTU Ye/lI0BeKa OKO01
Xumusa B BbITYy U | OcHOBHOE cogepKaHue OK 02
MPONSBOACTBEHHO | Teopetnyeckoe obyuenue 2 OK 04
M AEATE/IBHOCTA HoBeiwmne AOCTUKEHNA XMMUYECKON HaYKN U XMMUYECKON TeXHONOrMMU. Ponb xumun B obecnedeHmm OK 07
HenoBeKa 3KO/IOTMYECKOM, SHEpPreTMYecKoi n nuuLeBoi 6e30nacHoOCTH, Pa3BUTUM MeanumMHbI. MNpasBmaa nomcka m )

aHanM3a XMMUYecKor WHOOpPMaLMKM M3 Pa3NIMYHbIX MCTOYHWMKOB (HaydyHas W y4yebHO-Hay4yHasA

nTepaTypa, CpeacTsa MaccoBom MHPopmaumm, cetb MIHTEpHET)

MpaKTUyeckune 3aHATUA

MonCcK M aHann3 KencoB O NMPUMEHEHUU XUMMUYECKUX BELLECTB M TEXHOJIOTUK C yyeTom Oyaylien

npodeccMoHanbHOM  AeATeNbHOCTM MO  TeMaM: Ba)KHeWlue  CTpouTesibHble  MaTepuainsl,

KOHCTPYKUMOHHbIE MaTepuanbl, KPaCKM, CTEKN0, KepamMuKa, MaTepuanbl ANA  INEKTPOHUKM, 4

HaHOMaTepuanbl, TEKCTU/IbHble BOJIOKHA, WCTOYHWKM 3SHEPrUMn, OpraHMYeckMe W MUHepanbHble

ya006peHun, NeKapcTBeHHble BelwecTsa, ObIToBas XMMUA.

3awumTa: MNpeacraBneHne pesynbTaToB peLleHNA KecoB B Gopme MUHU-A0KNA[A C Npe3eHTaunen
MpomexXyTouHan
arrecrauua no AnddepeHumnpoBaHHbIN 3aueT 2
AUCUMNANHE

78

Bcero
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3. YCJI0BUsI PEAJIM3ALIMY ITPOI'PAMMBDI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

3.1. Tpeb6oBaHUsI K MHUHMMAJIbLHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecreYeHnIo

JlucuuniauHa peanusyercs B yueOHOM KabuHeTe XUMHSL.

OcHaieHue yueOHOTro KaOuHeTa:

1. KomruiexT pabounx MecT (yu4eOHBIX CTOJIOB U CTYJIBEB) I 00YUYaIOLIUXCS;

2. locka, npoekrop, I1K.

3. PaGouee mecTo mpemnoaBaTers.

4. TexHruueckue CpeicTBAa O0yUEHUs: YKPAaHHO-3BYKOBBIE ITOCOOUSI.

5. O6opynoBanue, BKIItoYasi IpuOOPHI (MIPHU HAJTHYUK): -.

6. Harusaapie mocoous (KOMIUIEKTBI Y4€OHBIX TaOJHUII, MJIaKaTOB, TOPTPETOB

BBIJIAIOIMXCSI YUEHBIX, IO3TOB, MUCATEIEH U Ap.);

7. KOMIUIEKT TEXHHMYECKOW JOKYMEHTAallMM, B TOM YHCJE Iacrnopra Ha
CpeacTBa 00YUYEHHsI, MHCTPYKLUU M0 UX UCIIOJIB30BAHUIO U TEXHUKE 0€3011aCHOCTH.

3.2. YueOHO-MeTOANYECKOE o0eceueHne U CIUILTHHBI
[TepeueHhr  PEKOMCHAYEMBIX  YYCOHBIX W3IaHNH, UHTEPHET -
peCypCcoB, AOMOIHUTEIIBHOMN JIUTEPATyPHI.

OcHOBHbIE HCTOYHUKH

1. Yuebnuk. ®I'OC. Xumus. ba3osslii ypoens, 2021 r. 10 knacc. 'abpuernsn
0.C.
2. YueOnuk. ®I'OC. Xumus. ba3osslii ypoBens, 2021 r. 11 knacc. 'abpuensn
0.C.

JlonoiHUTE IbHbIE HCTOYHUKH:
Y4eOHO-MeTOAMYECKAS JIUTEPATYPa JAJIsl CAMOCTOATEIbHOM PadoThI:

HHuTepHeT - pecypcsbl:

www. pvg. mK. ru (omumnuana «I[Toxkopu BopoObeBBI TOPBD»).
www.hemi.wallst.ru (O6pa3oBaTenbHbIN CalT 1Sl IIKOJIBHUKOB
«Xumus»).

www.alhimikov.net (OOpa3oBaTenbHbIi CalT SISl IIKOJBLHUKOB).
www. chem. msu. su (QyekTpoHHass OMOIMOTEKA 10 XUMUH ).
www.enauki.ru (MHTEepHET-u3/1aHue i yuuteseh « EcTecTBeHHbIE
HayKn»).

www. 1september. ru (MmeTonnueckas razera «llepBoe ceHTIOps).
www. hvsh. ru (kypHan «XuMus B IIKOJIE» ).

www.hij.ru (kypHan « XuMUS U )KH3HBY ).

www.chemistry-chemists.com (3J1€KTPOHHBIH KypHAT « XUMUKH ¥ XHMHSD) )
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHMUSA

TUCTUTLITAHBI

KoHTpo/ib M 011eHKa pacKphIBAIOTCS Y€PE3 YCBOCHHBIE 3HAHUSA U
npruoOpeTeHHbIE 00YYaAIOIIMMHUCS YMEHUSI, HallpaBJIeHHbIE HA POPMUPOBAHUE
001X 1 MpodeCCHOHANTBHBIX KOMIIETEHITNH. KoMITeTeHIIUN TOJKHBI OBITh
COOTHECEHBI C IPEIMETHBIMH PE3YJIBTATAMH.

Koa u HauMeHOBaHHEe

dopmupyembIx
KOMIIeTeHII NI

Pa3zngen/Tema

Tun oeHOYHBIX
MeponpUsATHI

OK 01. Beibupats criocoOsbI
peleHus 3a1a4
npodeCCHOHATLHON
JeSITeIbHOCTH TPUMEHHUTEITIBHOK
Pa3IMYHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1., 1.2, 1.3
Paspmen 2. Temsr 2.1., 2.2., 2.3.
Pa3pmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasnen 4. Temr1 4.1., 4.2,
Pasnen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Temn! 6.1., 6.2,
Pazgen 7. Temnr 7.1, 7.2

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
MOUCKA, aHaJu3a U
WHTEpIpeTai HHHOpMAUN
1 MTHPOpPMaALIMOHHbIE
TEXHOJIOTUH JIJISl BBITIOJTHCHUS
3ana4 npodeccruoHaIbHON
NEeSTeTbHOCTH

Pasmen 1. Temsr 1.1., 1.2, 1.3
Paszmen 2. Temn1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasgen 4. Temsr 4.1., 4.2.
Pasznen 5. Temsr 5.1.,5.2,, 5.3.
Pazgen 6. Temnr 6.1.,

6.2.

Pazgen 7. Temnr 7.1, 7.2

OK 03. IlimanupoBats u
pean30BbIBATH
CcOOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BUTHE,
NPEANPHUHUAMATENBCKYIO
JeATEIILHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHUTYaIUIX

Pasgenl. Temsr 1.1.,1.2,1.3
Paznen 2. Temr1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pazpen 7. Temsr 7.1, 7.2

OK 04. DdpdexTuBHO
B3aUMO/JICVICTBOBATh U
paboTaThB KOJUICKTUBE U
KOMaH/1e

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Tems1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasgen 4. Temsr 4.1., 4.2.
Pa3zgen 5. Temsr 5.1.,5.2., 5.3.
Pasnmen 6. Temer 6.1., 6.2.

- YCTHBIM OIIPOC;

- (poHTaTBHBINAOIPOC;

- OIICHKA KOHTPOJBHBIX
pabor;

- Ha0IIoICHHE 33 XOJI0M
BBITTOJTHEHHS
nabopaTopHBIX paboT;

- OLIGHKA BBITIOJHEHUS
nabopaTopHBIX paboT;

- OIIEHKAa MPAKTHYECKHUX
pabort (pemeHus
KayeCTBEHHBIX, PACUETHBIX
3a/1ay4);

- OIICHKA TECTOBBIX
3aJaHNM;

- HaOJIIOJEHME 3a XOI0M
BBITTOJTHEHUS

WHIUBUIY ATBHBIX
MPOEKTOB U OLIEHKA
BBITIOJTHEHHBIX ITPOEKTOB;
- OIICHKA BBIMOJIHEHUS
JIOMAIITHUX
CaMOCTOSITENIbHBIXPadOT;
- HaOIIOZIeHHE M OLIeHKa
peleHus Keiic-3aaay;

- HaOJIIOEeHNE U OLIEHKa
JI€JIOBOU HUIPBI;

- uddepeHunpoBaHHbIH
3a4er
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Pasgen 7. Temnr 7.1, 7.2
OK 05. OcyiiecTBisTh Pasnen 1. Temsr 1.1., 1.2, 1.3
YCTHYIO UIIUCbMEHHYIO Paznmen 2. Temsr 2.1., 2.2., 2.3.
KOMMYHHUKAITUIO HA Pasnen 3. Temsr 3.1., 3.2., 3.3,

TrOCYJJapCTBEHHOM SI3BIKE 3.4., 3.5.

Poccuiickoit denepanyu ¢ Pasmen 4. Teme1 4.1., 4.2.
y4eTOM 0COOEeHHOCTEH Pasgen 5. Temr1 5.1.,5.2., 5.3.
COLIMAJILHOTO U KYJIbTYPHOTO Pasnen 6. Temsr 6.1., 6.2.
KOHTEKCTa Pazgen 7. Temsr 7.1, 7.2

OK 07. ConeicTBOBaThH Pasgen 1. Temsr 1.1.,1.2,1.3
COXPaHEHUIO OKpYKarolei Paznen 2. Temnr 2.1., 2.2., 2.3.
CpeIbl, Pasgen 3. Temsr 3.1., 3.2., 3.3,
pecypcocOepeKeHuIo, 34, 35.

MPUMEHSITh 3HAHHSI 00 Pasmen 4. Tems1 4.1., 4.2.
A3MEHEHUHN KIUMarTa, Pa3men 6. Temu1 6.1., 6.2.
MIPUHIIHAITEI OEPEKITUBOTO Pazgen 7. Temnr 7.1, 7.2

MIPOU3BO/ICTBA, () (HEKTUBHO
JIECTBOBATH B
Ype3BbIYAIHBIX CUTYAITUSIX
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