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1. HACIIOPT IPOI'PAMMBI YYEBHOU JUCHUIIJINHBI
O/1.07 Xumus

1.1. OO0mas xapakTeprucTHKA pado4eil MPOrpamMMbl

PabGouast mporpamma aucuUIUIMHBL (Zanee pabouast mporpamma) OJ1.07
Xumusi  sBIAETCS  00sA3aTENIbHOM  4YacThio  00IIeo0pa3oBaTENbHOTO  LMKIIA
oOpazoBarenbHOIl porpaMmbl B cooTBeTcTBUU ¢ PI'OC CIIO no cnenuaibHOCTH
09.02.07 UudopmarioHHbIE CUCTEMBI U IPOTPAMMHUPOBAHUE.

1.2. Mecrto yueOHO# nucuuIiuiuHbI B cTpykType OII CITIO

Oo6meoopa3oBatenpHas yueOHas auciuiuinHa OJ1.07 XuMus OTHOCUTCS K
o0mreo0pa3oBaTeIbHON IMOATOTOBKE OCHOBHOW 0OOpa30BaTEIbLHOM IPOrpaMMBbI -
IIPOrPaMMBI IIOJITOTOBKH CIICIIUAIMCTOB CPEIHEr0 3BeHa Ha 0a3¢ OCHOBHOT'O O0IIEro
o0pa3oBaHus C IMOJYYCHUEM CPEIHEro 00IIero 00pa3oBaHMUs.

1.3. Ileanb M 3a1a4u OCBOEHHUSI AUCIHUILINHBI

Pabouas mporpamma o61ieo0pazoBaTenbHO yueOHoM aucuumuiasl O1.07
Xumusi pazpaboraHa B cooTBeTcTBUM ¢ IlpumepHoit paboueil mporpamMmont
Nuctutyta pasButus mnpodeccHoHaTbHOTO 00pa3oBaHMs, YTBEP)KIECHHOM Ha
3acenannu CoBeTa MO OIIGHKE COJEp’KaHUSI W KadecTBa MPUMEPHBIX pabouux
mporpamMm 00111e00pa30BaTEIbHOTO M COIIMAIEHO-TYMaHUTAPHOTO IUKIIOB CPETHETO
npodeccruonanbHoro oopazopanus [Iporokona Nel4 ot 30 HosOpst 2022 T.

Conepxanrde mporpamMMbl 001Ic00pa3oBaTeIbHON YYCOHOM JTUCITUTIIIMHBI
O/1.07 Xvumust HanpaBJICHO Ha JOCTUKEHUE CIEAYIOMINX LeJIei:

dopMHUpOBaHUE y CTYACHTOB MPEJCTABICHUS O XMMUYECKOW COCTABJISIONICH

€CTEeCTBEHHO-HAYYHOW KapTHUHBI MHpa KaK OCHOBBI TMPUHSITHUS PEIICHUN B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CUTYallUsIX, OTBETCTBEHHOTO TOBEJACHUS B
MIPUPOJTHOM Cpelie.

OcBoenune kypca O/1.07 Xumus npeanonaraet peieHue cleIyomnux 3a1a4:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOILIEH Cpelie, LIEIOCTHOM HAyYHOU KapTUHBI MUDA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBCHHBIX HaYK;

2) pa3BUTh YMEHHS COCTABISITh (POPMYJIBI HEOPTAHMUECKUX M OPTaHUYECKUX
BEUIECTB, YPABHEHMsSI XHMUYECKUX  peakuui, OOBACHATH MX  CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIINX XHUMHUYECKUX
HKCMEPUMEHTAIBHBIX HCCIEAOBAHUNA C COOJIOJEHHMEM TpPaBUi OE30MaCHOTO
oOpallleHus C BEeIIECTBAMU U JJAOOPaTOPHBIM 000PYyI0BAaHUEM;



4) pa3BUTh YMEHHUS UCIOIb30BaTh HHMOOPMAIIMIO XUMUYECKOTO XapakTepa U3

Ppa3IMIHbIX UCTOYHUKOB,

5) chopMupoOBaTH YMEHHSI TPOTHO3UPOBATH MOCIECACTBHS CBOCH JICSITEIIBHOCTH

N XUMHNYCCKHUX IIPUPOAHBIX, OBITOBBIX U IMPOU3BOACTBCHHBIX ITPOICCCOB,

6) chopMHUpOBATH MOHUMAHKUE 3HAUUMOCTH IOCTHKEHUI XUMUYECKON HAYKH U

TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATBHON U TPOU3BOACTBEHHOU cdep.

1.4. Ilnanupyembie pe3yJbTaThbl 0CBOCHUA o01eo0pa3oBaTe/IbHOM
aucuIIMHLI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

po¢eCCUOHAIBHON JIeATETHHOCTH,

OsBJiaaagenue YHUBEPCAJIbHBIMHA
yueOHBIMU MO3HABATEJLHLIMHU
NEeHCTBUAMMU:

a) 0a3oBble JOrNYecKHe AeiiCTBUA:
- CaMOCTOSTENbHO (HOPMYIUPOBATh U
aKTyaJlu3UpOoBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh  CYIIECTBEHHBIN

NpU3HAK  WJIM  OCHOBaHHUS IS
CpaBHEHU, KJIacCU(pUKaLUN u
0000IIeHHS;

- ONpeAeNATh IeNu ACSITEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKECHHS;

- BBISABIATH 3aKOHOMEPHOCTU U
MPOTUBOPEYUSI B paccMaTpUBaEMBbIX

SABJICHHUAX
- BHOCUTH KOPPEKTUBELI B
ACATCIIbHOCTD, OLICHUBATH

COOTBETCTBUEC PEC3YJIbTATOB LECJIAM,
OLICHUBATHb PUCKHA MMOCJIEICTBUIM
JCATCIIBHOCTH,

Kon u IlnaHupyeMble pe3yJbTaThl OCBOCHHS TUCIHIIJIHHBI
HAHMeHOBaHHUe
(popMupyembIx Oo6ume JAucuunimHapHbie
KOMIIeTeHIH
OK 01. B yacTu Tpya0BOro BOCIUTAHMS: - BIIAJIETh CUCTEMOM XHWMHUYECKHX
Bri6upath - TOTOBHOCTb K TpPYyAY, OCO3HAHUE | 3HAHUH, KOTOpass  BKIIIOYAeT:
CTIOCOOBI IIEHHOCTH MAacTepCTBa, TPYI0JII0O0NE; | OCHOBOIIOJATAIOIINE TIOHSITHS
pelieHus 3auad | - rOTOBHOCTH K AKTUBHOM | (XUMHUYECKUI  DIEMEHT,  aToM,
npodeccnoHallb | JEATSIIBHOCTH TEXHOJOTHMYECKON U | AJIEKTpOHHAs 00O0J0YKa aToma, S-,
HOIt colMaIbHOU HANPaBIEHHOCTH, | p-,  d-2JEKTpPOHHBIE  OpOUTAIH
JEeSATEIbHOCTH CIOCOOHOCTH WHUITUHPOBATH, | aTOMOB, WOH, MOJIEKYIIa,
MPUMEHHUTETIHHO | JIAaHUPOBAaTh W CaMOCTOSITENBbHO | BaJIEHTHOCTH,
K pa3IN9IHBIM BBITIOJTHSATE TAKYIO JIESTEIIBHOCTH; AIEKTPOOTPHUIIATEIILHOCTh, CTCTICHD
KOHTEKCTaM - UWHTEpeC K pa3Iu4HbIM cdepam | OKUCICHHUs, XHMHUYECKash CBS3b,

MOJIb, MOJIIpHAsi Macca, MOJISIPHBII
o0beM,  YIVIEPOAHBI  CKeleT,
(GyHKIIMOHAIbHAS TPYIA, paguKal,
nu30Mepus, U30MEDHI,
TOMOJIOTMYECKUH psiJl, TOMOJIOTH,
yIJIE€BOJOPOABI,  KHCIOpOA- U
azoTcojepxKalire CO€JIMHEHUS,
OMOJIOTHYECKH aKTHBHbIE BEILIECTBA
(yrneBopl, KUPBIL, Oenku),
MOHOMED, TOJHMMEP, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIUHEHMS, KpUCTAJIIINYECKAs]
pelierka,  TUIOBl  XMUMHUYECKHUX
peakuuit (OKHCIUTENBHO-
BOCCTaHOBUTEJbHBIE, 9K30-U
SHAOTEPMUYECKHUE, peaxkuuu
HOHHOTO oOMeHa), pacTBop,
AIEKTPOJINUTHI, HERJIEKTPOJIUTHI,
IEKTPOIUTUYECKAs TUCCOLUALINS,
OKHCJIUTENb, BOCCTaHOBUTEIIb,
CKOpPOCTh XMMHYECKOH peakuuu,
XMMHUYECKOE PABHOBECUE), TEOPUU U
3aKOHBl  (Teopusi  XMMHYECKOTO




- pa3BUBAaTh KPEaTUBHOE MBIIIJICHUE
MIPU PEIICHUH KU3HEHHBIX TTPOOIeM
0) 0azoBBIE HCCJIeI0BATeIbCKHE
nefcTBUA:

- BIAACTh HAaBBIKAMH  y4eOHO-
HCCIIEIOBATEILCKOM M MPOEKTHOM
JIeSITEIIbHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBISIBIISITh MPUYUHHO-CIIE/ICTBEHHbBIC
CBS3W U aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pEeIICHUs,
HaXOIUTh apTryMEHTBI IS
JI0OKa3aTelIbCTBA CBOMX YTBEP KJICHH,
3a/1aBaTh TapaMeTpbl W KPHUTEPUU
pelieHus;

- aHAJIM3UPOBAThH IMOJYYCHHBIC B X0JIC
petieHus 3aJ1a4n pe3yIbTaThI,
KPUTUYECKH OLIEHUBAThH 150:¢
JIOCTOBEPHOCTb, MIPOTHO3HPOBATH
M3MEHEHNE B HOBBIX YCIIOBUSIX;

- yMETh TMEPCHOCUTh 3HAaHUA B
MO3HABATEJIbHYI0 W TPAKTUYECKYIO
00/1aCTH KU3HEAEITEIbHOCTH;

- yMETh HWHTETPUPOBATH 3HAHUS W3
Pa3HBIX MPEIMETHBIX 00JIacTeill;

- BBIJIBUTATh HOBBIC UJICU, MIPEJIaraTh
OpUTHHAJIbHBIE MOJX0/IbI U PEIICHUS;
- CIIOCOOHOCTH MX HMCITOJIB30BaHUS B
MO3HABATEILHOU U COLIMAILHOM
MIPaKTUKE

CTPOEHMSI OpPraHUYECKUX BEIIECTB
AM. bytneposa, Teopust
ANEKTPOJINTUYECKON UCCOLIMALINHY,
MEPUOIUYECKUI 3aKOH J.N.
MeHnneneeBa, 3aKOH COXPAHECHMS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHUMHH,
dakTonoruueckue - CBEACHHUS O
CBOMCTBAax, COCTaBe, MOJYYEHUU U
6e3o0macHoM WCIOJIb30BaHUU
BOKHEUIIUX HEOPraHUYECKUX H
OpPraHUYECKUX BELIECTB B OBITY U

np aKTHYCCKOU JACATCIBHOCTHU
YCJIOBCKA,

- YMCTb BBIABJIATH XapPaKTCPHBLIC
IIPpHU3HAKH n B3aNMOCBA3b

W3YYCHHBIX TIOHSATHHA, MPUMEHSTH
COOTBETCTBYIOIIME TOHSATHS TIPH
ONMCAaHWU CTPOCHUS U CBOWCTB
HEOPTraHMYECKUX W OPraHUYECKUX
BCIIECTB M MX IPEBpAIICHUN;
BBISIBIISITh B3aUMOCBSI3b
XUMHAYECKHX 3HAHUH C IIOHSITUSIMU U
MPEICTaBICHUSIMHA JPYTUX
€CTECTBEHHOHAYYHbIX IIPEJAMETOB;
- yMETh UCTIOJTb30BATh
HalMEHOBaHUS XUMHUYECKHX
COeMHEHU I MEKTYHAPOTHOTO
cor03a TEOPETUYECKON 51
MIPUKJIQTHON XUMHH U TPHBHATILHBIE
Ha3BaHUS BAKHEHIIMX  BEIECTB
(oTHNieH,  aneTWIeH, TJIUIEPHH,
¢benon, dopmManpaerua, yKcycHas
KHCJIOTa, TJIMIUH, YTrapHbIH Tas,
YIJIEKUCIBIN Ta3, aMMHUaK, raiieHas

HU3BECTH, HEeraunicHasa HU3BECTH,
NUThEBAs coga W JIPYI'HuX),
COCTAaBIISTh bopMyIibI

HCOPTraHUYCCKUX U OPraHnuYCCKUX
BCIICCTB, YPABHCHUA XUMHUYCCKUX
peaKuHﬁ, OOBSCHATh HX CMBICII;

IMOATBECPKIAATH XapaKTCPHBIC
XUMHYECKHE CBOMICTBa BCIICCTB
COOTBCTCTBYIOIIIUMHU

DKCIIEPUMEHTaMHU U 3alMCIMHU
YpPaBHEHUN XUMHUUYECKUX PEAKIINH;

- YMETH yCTaHaBJIMBATh
MIPUHAIEKHOCTD M3Y4YEHHBIX
HEOPraHWUYECKUX U OPraHUYECKUX
BEILIECTB K ONPENEIECHHBIM KJIaccaM
u rpymnmnam COCIMHECHMUI,
XapaKTEepU30BaTh HUX COCTaB W




BAOXKHENIIME CBOWCTBA; ONPEACIISAThH
BH/IbI XUMUYECKHUX CBA3EH
(xoBaseHTHas, HMOHHA,
MeTaJuInuecKas, BOJOPOJIHAS),
TUTIBl KPUCTAJUIMUECKUX PEIIETOK
BEILIECTB; KJ1acCU(pUIIUPOBAThH
XUMUYECKUE PEaKlnu;

- chopmMHpoOBaTh MPEACTABICHUS: O
XUMHYECKOU COCTaBJIAIOLIEN
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XUMHUU B IO3HAHUU
SIBJICHUI MIPUPOJIBL, B
(GOpPMUPOBAaHUM  MBIIUICHHS |
KYJIbTYpbI JUYHOCTH, ee
(YHKIIMOHATBHOW  TPaMOTHOCTH,
HE00X0TUMOi JUTSL peuieHus
MPaKTUYECKHUX 3a/1a4 u
9KOJIOTUYECKH 000CHOBAaHHOT'O
OTHOLLUEHUS K CBOEMY 3J0POBBIO U
MPUPOAHON CpelE;

- YMETh NpPOBOJUTH pPaCUeThl IO
XUMHYECKUM bopmynam u
YPaBHEHUSAM XUMHUYECKUX pPEaKIUil
C HCIIOJIb30BaHUEM (U3NYECKUX

BEJINYHH, XapaKTEPU3YIOIINX
BEIIECTBA  C  KOJIMYECTBEHHOU
CTOpPOHBI: MaccChl, o0bemMa
(HOpMalibHbIE  YCIIOBHS)  Tas3o0B,
KOJINYeCTBA BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHAE 3HAHUA Ul MPUHITHS
peneHuin B KOHKPETHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX
C BCICCTBAMHU U X IPUMCHCHUEM

OK 02.
Hcnons3oBate
COBPEMEHHBIE
CpeacTBa
MIOMCKa, aHaJI13a
"
MHTEpHpeTanuu
nHpopmanuu u
MH(POPMAIMOHH
bI€ TEXHOJIOTHH
ISt
BBINOJIHEHUS
3aj1a4
npogeccuoHalb
HOH
JESTeNbHOCTH

B o0gacTM DEHHOCTH HAy4YHOroO
MO3HAHUS:

- c(OpMHPOBAHHOCTD
MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HayKd W OOIIECTBEHHOW TPAKTUKH,
OCHOBAHHOTO Ha JHajore KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HaHUIO
CBOETO Me€CTa B TIOJUKYJIBTYPHOM
MHUDE;

- COBEpILEHCTBOBAaHHUE S3BIKOBOH U
YUTATENIbCKOM KYJBTYpPbI Kak
CpPEICTBAa B3aUMOJEHCTBUSA MEXIY
JIOABMHU U TO3HAHUS MUDA;

- OCO3HaHUE ILEHHOCTH Hay4YHOH
NesTeNbHOCTH, TOTOBHOCTb
OCYILIECTBIIATH POCKTHYIO u

- YMCTh IJIaHUPOBATH W BBINIOJHATH

XUMHYECKUN AKCIEPUMEHT
(mpeBpatueHus OpraHMYECKHUX
BEIIECTB npu HarpeBaHuu,

MIOJIyYE€HHUE STUJIEHA U U3YUYEHHUE E€TO
CBOMCTB, KaU€CTBEHHbIE PEAKIINK Ha
QJIBJIETUIBI, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OelKoB MpH
HarpeBaHWH, IIBETHbIE pPEaKLUU

OeIKOB; MIPOBOJIUTH peakimn
MOHHOTO  OOMEHa,  OmpeleNsTh
cpeny BOJIHBIX pacTBOpPOB,
KayeCTBEHHBIE peakuuu Ha

cynbdar-, kapOoHAT- W XJIOPHU-
aHWOHBI, HAa KaTHOH aMMOHUS,
peiathb JKCIIEPUMEHTAaJIbHbIE
3agaud 0o TeMmaMm "Metamisl" u
"Hemeramasl'") B COOTBETCTBHH C




HCCICA0BATCIILCKYIO JACATCIIBHOCTD
WHAUBUAYAJIBHO U B I'PYIIIIC,

OBJ1aeHue YHHBepPCaJIbHbIMU
Y4eOHbIMU NMO3HABATEJILHBIMU
NeHCTBUAMM:

B) paboTa ¢ ungopmanmei:

- BJIAACTb HAaBbBIKAMU IIOJIYYCHHA
nHPOpPMAIIMY U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSTEIILHO
OCYIIECTBIISTh TIOUCK, aHaJm3,
CUCTCMATHU3ALIUI0 W HHTCPIIPETAIHIO
WHPOpPMAIIMK  PA3JIMYHBIX BHJOB U
(dbopM mpeicTaBICHHUS,

- co3JaBaTh TEKCThl B Pa3IHMYHBIX
dbopMarax C y4eTOM Ha3HAYCHUS
nHpOpPMAIIMK M LIEICBON ayIUTOPHH,
BBIOMpas ~ ONTUMAIbHYIO  (GopMy
MMpCACTABJICHUA U BU3YaAJIU3allUH;

- OLICHUBATh JIOCTOBEPHOCTb,
JICTUTUMHOCTH I/IH(l)OpMaIII/II/I, (S
COOTBETCTBHUE MIPABOBBIM M MOPAIILHO-
OTUYCCKHUM HOpMam;,

- UCIIOJIB30BATh cpencTaa
MH(OPMALIMOHHBIX "
KOMMYHUKAIIHOHHBIX TEXHOJOTHH B
peuieHum KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX "
OpraHHU3alUOHHBIX 3aj1a4 c
co0JII0ICHHEM TpeOoBaHU
IPrOHOMHKH, TEXHUKU 0E€30MaCHOCTH,
TMTUEHBI, pecypcocOepexeHus,

IMpaBOBbBIX W 3THUYCCKUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;

- BJIaICTh HAaBbIKAMU paCliO3HABaHHA
Y 321U Thl THGOpMAITUH,
“H(POPMaIMOHHOM 6€30MacHOCTH
JTUYHOCTH;

NpaBUJIAMH TEXHUKU 0€30MacHOCTH
Opy OOpalIeHUH C BEIICCTBAMU U
na0opaTOpHBIM  000pYyIOBaHUEM;

MIPEJICTaBISTh pe3ybTaThl
XUMUYECKOTO  JKCIIEPUMEHTa B
dbopme 3anucu ypaBHEHUU

COOTBETCTBYIOIIIMX  pEakuuil W
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE
9THX PE3YIbTATOB;

- yMETh aHAJTM3UPOBATH
XUMHUYECKYIO nH()OpPMAIIHIO,
MOJTy4aeMyo u3 pasHBIX

UCTOYHUKOB (CpEACTB MacCOBOM
uHpopmanmu, cerb MHTEepHeT U
Ipyrue);

- BJAJeTh OCHOBHBIMH METOJAMH
HAYyYHOTO IIO3HAHHUS BEIIECTB U
XUMHAYECKUX SIBTICHUI
(HabmroieHue, HU3MEPCHHE,
HKCIEPUMEHT, MOACITUPOBAHNE);

- YMeThb MpPOBOJHUTH PAaCYeThl IO
XUMHYECKUM bopmynam U
YPaBHEHUSM XUMHUYECKHX PEaKIHi
C HCIIOJIb30BaHUEM (U3NYECKUX

BEJINYHH, XapaKTEPU3YIOIINX
BEIIECTBA  C  KOJIMYECTBEHHOU
CTOpPOHBI: MaccChl, o0beMa
(HOpMasibHbIE ~ YCIIOBHS)  Tas3o0B,
KOJINYeCTBA BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHBIE
XUMHWYECKHAE 3HAHUA Ul MPUHITHS
pereHuin B KOHKPETHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX
C BCIICCTBAMHU U UX IPUMCHCHUEM

OK 04.

O dexTuBHO
B3aMMOJEHCTBO
BaTh 1 paboTaTh
B KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSATEIbHOCTHU u
CaMOONPEIEICHUIO;

-OBNIQJICHUE  HaBBIKAMH  y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COLIMAIbHON JI€ATEIbHOCTH;
OBianenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUAMM:
0) cOBMeCTHAas J1eSITeJIbHOCTD:

- T[OHUMAaTh U  HCHOJB30BaTh
MPEUMYIIECTBA KOMaHIHOH u
WHIUBUAYAITBHON pabOTHI;

- TNpUHUMATh 1€l  COBMECTHOI
NESTEIbHOCTH, OpPraHU30BBIBATH U
KOOpJIMHUPOBATh JEHCTBHS 1O €€

- YMCTh IIJIaHUPOBATH W BBINIOJIHATH

XUMUYECKUU JKCIIEPUMEHT
(mpeBparteHus OpraHUYECKUX
BEILECTB pu HarpeBaHUU,

MIOJIy4YEHUE DTUICHA U U3YYECHHUE €TO
CBOMCTB, KAUECTBECHHBIEC PEAKLIUY HA
aNbJETUbl, Kpaxmall, YKCYCHYIO
KUCJIOTY; JIeHaTypaus OeJIKOB MpU
HarpeBaHWM, LUBETHBIE pPEaKLHUU

OEIKOB; MPOBOANTH peaxiuu
HOHHOTO  OOMEHa,  OIpEeACNAThH
cpeny BOJIHBIX pacTBOpOB,
Ka4eCTBEHHBIE peaknuu Ha

cynbdar-, kapOOHAT- U XJIOPHI-
AHMOHBL, Ha KAaTHOH aMMOHUS,




JOCTH)KEHHMIO:  COCTaBJISITH  IUIAH
JNEUCTBUM, paclpelesiTh pojau C

y4eToM MHEHUI y4aCTHHKOB
00cyXIaTh pe3yibTaThl COBMECTHON
paboTsr;

- KOOpPAMHHUPOBATH W  BBINOJHATH
paboTy B  YCIOBUSX PEaIbHOTO,
BUPTYaJIbHOTO M KOMOMHHMPOBAHHOIO
B3aHUMOJCHCTBUS;

- OCYLIECTBIISATh MMO3UTUBHOE
CTpaTeruyecKoe MOBEJICHUE B
pa3JIMYHBIX CHUTYyalMsIX, MPOSBIATH
TBOPYECTBO M BOOOpa)keHUE, OBITh
WHULIMATUBHBIM

OBnanenne YHHMBepPCAJIbLHbIMH
peryJIiTUBHBIMH JeHCTBUSMMU:

T) NpUHATHE ceOsl U APYTUX JIIOAei:
- NPUHUMATh MOTHBBI U aAPTYMEHTHI
ApYrux  JIIOA€  1pu  aHaiuu3e
pe3yJIbTaTOB JACSITEIBHOCTH;

- MpU3HABaTh CBOE IpPaBO M IPaBO
JIPYTHUX JIIOJIEH Ha OIINOKY;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH
MHUP C TIO3UIIMHU APYTOr0 YEIOBEKa;

pemiarsb JKCIIEPUMEHTATIbHBIC
3agayd 0o tTeMaMmM '"Metamuiel" #
"HemeTasnpl") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKHU O€30MaCHOCTH
npu OOpaIleHUH C BEIIECTBAMH H
Ja00paTOpHBIM  00OPYAOBAHHEM;

MMpeaACTaBJIATb PE3yIbTaThbl
XAMHYECKOTO  JKCICPHMEHTa B
dopme 3arncu ypaBHEHHIA

COOTBETCTBYIOIIMX  pEakUuil WU
(bopMyIIMpOBATh BHIBOJIbI HA OCHOBE
3TUX PE3YIbTATOB

OK 07.
ConeiicTBOBaThH
COXPaHCHHUIO
OKpYy>Karolen
CpeIbl,
pecypcocOepex
SHHUIO,
MPUMEHSITh
3HaHUs 00
W3MEHEHUU
KJIUMara,
MIPUHITATTBL
OepexKIMBOTO
MIPOU3BOJICTBA,
3pPEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYAITUSIX

B o6sacTH 3K0/10rMYECKOTO
BOCIIUTAHHSA:

- c(popMHPOBAHHOCTH IKOJIOTHUECKON
KyJlIbTYpbl, IIOHUMAaHHE  BIUSHUSA
COLIMAJIbHO-9KOHOMHUYECKUX
IIPOLIECCOB HAa COCTOSIHME MPUPOIHON
U COUMAJIbHOW CpeAbl, OCO3HAHHUE
r7100aIbHOTO Xapakrepa
9KOJIOTMYECKUX MPOOIIeM;

- IJAaHUPOBAaHUE M OCYIIECTBICHUE
JIEHCTBUI B OKPYXKAIOLIEH Cpelle Ha
OCHOBE 3HaHUA LEJeH YCTONYMBOTO
pa3BUTHA YEIIOBEYECTBA;

AKTUBHOE  HENpUATHE  JEUCTBHUU,
NPUHOCALIMX  BpEel  OKpY)Karolen
cpene;

- YMCHHC IMPOTHO3UPOBATDH
He6J'Ial"OHpI/I${THI)Ie OKOJOTHUYCCKUEC
IIOCICACTBUA NpeAIPUHUMACMBIX

JEUCTBUMN, TPEAOTBPALATh UX;

- pacuIMpEHUE OMbITA ACATEIBHOCTH
AKOJIOTUYECKOUW HAIIPaBJICHHOCTH;

- OBJIQJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON 1
COLIMAJIbHOM JeSITeIbHOCTH,

- chopMHpOBaTh MPEACTABIECHUS: O
XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOH KapTUHBI
MHUpa, POJIM XHMHUU B IO3HAHUU
SIBIICHUI MPUPOJBIL, B
GbopMHpOBaHUM  MBIIUIEHUS U
KYJIbTYpbI JMYHOCTH, ee
(YHKIMOHAJIBHOH  I'PaMOTHOCTH,
HEOOXOIUMOM  JUIsl  pelIeHUs
IIPAKTUYECKUX 3a1a4y U
HKOJIOTHUECKU 000CHOBaHHOTO
OTHOIIIEHUS K CBOEMY 3J0POBbIO U
MIPUPOAHON Cpelie;

- yMeTb coOMroAaTh TpaBHIIA
HKOJIOTHYECKH  I1eN1eco00pa3HoOro
MOBEICHUA B OBITY M TPYIOBOM
JESATENBHOCTH B LIENAX COXPAHEHUS
CBOETO 3J0POBbSI U OKPYKarOIIEH
NPUPOJHON  Cpebl;  YyYUTHIBAThH
OITaCHOCTH BO3JIEHCTBUS Ha JKHUBBIE

OpraHu3Mbl ONPEIEIICHHBIX
BEILIECTB, ITOHUMAs CMBICIT
MOKa3aTelst MpeaeIbHON

JOTTYCTUMOM KOHIIEHTPAIUH




2. CTPYKTYPA U COJIEP)KAHUE OFIIEOBPA3OBATEJIBHON

JUCHUATIIMHBI

2.1. O0bem y4yeOHOM QMCHMILIMHBI M BHAbI Y4e0OHO padoThI

Bua yueOHoii padoTsl

Oo0BeM 4acoB

MakcumasibHasi yueOHasi Harpy3Ka 78
Oo0s13aTeIbHAS aYAUTOPHAA y4eOHAsl HATPY3Ka (BCero) 78
B TOM YMCJIE:

JICKLIMOHHBIE 3aHSTUS 44
PAKTUYECKUE 3aHATHS (BKIIIOUAs KOHTPOJIbHbBIE PA0OTHI) 24
J1a0b0paTOpHBIE 3aHSATHUS 10

CamocrosiTesibHast padora (camocrosiTeJibHAsi padora u
HHIMBUIYAJIBLHBIN NIPOEKT) 00y4aronerocs (Bcero)

B TOM YHCJIC.

I/IHIII/IBHIIyaJ'II)HHﬁ ITIPOCKT

[IpomexxyTounas arrecranus B popme auddepeHIMPOBAHHOIO 3a4eTa




2.2TemaTnuyecKuil IVIAH U COACPKAHUE YIeOHON TMCIHUILINHBI

HaumeHoBaHue CopepkaHue yue6Horo matepuana (OCHoBHoe 1M Npo¢peccMoHaNbHO-OPUEHTUPOBAHHOE), OBbem Yacos dopmupyemble
pa3genos u tem nabopatopHble U NPAKTUYECKUE 3aHATUA, NPUKNALHOA MOAY b KOMMNeTeHLUUN
1 2 3 4
OcHOBHOe copepXKaHue 64
Paspen 1. OcHOBbI CTPOEHUA BeLecTBa 6
Tema 1.1. OcHoOBHOe coaep}KaHue 4 OKO01
CrpoeHue aTomoB | TeopeTuueckoe obyueHue 2
XMMUYECKMX CoBpemMeHHas MoAenb CTpoeHus atoma. CUMMBOAMYECKUIM A3bIK XMMUU. XUMUYECKUN 3S/1IEMEHT.
SNEMEHTOB 1 dneKkTpoHHaA KoHoburypauusa atoma. Knaccudukauma XMMUYECKUX 31EMEHTOB (s-, p-, d-an1emeHTbl).
npupoaa BaneHTHble  3N1EKTPOHBbI. BaneHTHOCTb.  DNIEKTPOHHasA npupoaa  XMMUYECKOM CBA3MN. 2
XMMUYeCKoM INEeKTPOoOTPULATENbHOCTb. BMAbl XMMWYECKON CBA3M (KOBANeHTHaA, WOHHaA, MeTan/nyecKas,
CBA3U BOAOPOAHAA) U cnocobbl ee 0bpa3oBaHuA
MpaKTuyeckmne 3aHATUA 2
PeweHne 33af4aHWii Ha WUCMONb30BaHME XMMMYECKON CUMBOJIMKM M HA3BaHWN COegMHEHUA Mo
HOMEHK/NAType MEeXAyHapOAHOro COK3a TEOPETUYECKOW M MPUKNAAHON XMMUU U TPUBUAbHbIX
Ha3BaHMI A4 COCTaBAEHUA XMMMYECKMX GOPMYN ABYXaTOMHbIX COeAMHEHUN (OKCcnaoB, cynbduaos,
rMapuaos v T.N.) U APYrux HEOPraHMYECKMX COeANHEHUI OTAENbHbIX KNaccoB. 2
MpaKTUYecKkune 3a4aHnNA Ha YCTaHOB/IEHNE CBA3M MEXAY CTPOEHMEM aTOMOB XMMUYECKUX I1EMEHTOB U
NepMoANYECKMM U3MEHEHWEM CBOWMCTB XMMMUYECKMX 3/IEMEHTOB U UX COEANHEHWUN B COOTBETCTBUM C
nosioXkeHnem MNepmnoaunyeckon cucTemel.
Tema 1.2. OcHOBHOe coaep)KaHue 2 OKO01
Mepuogunuecknin | NMpakTUYECKUE 3aHATUA 2 OK 02
3aKOH M TabNNLA  |Mepuopamnueckas cUCTEMA XUMUYECKUX 3nemeHToB [.1. MeHgeneesa. dU3nueckuii CMbIc
an. MNepuogmyeckoro 3akoHa A.U. MeHaeneeBa. 3aKOHOMEPHOCTU U3MEHEHMA CBOMCTB XMMMUUYECKUX
MeHpaeneesa 31eMeHTOB, 06pa3yemMbiXx MU NPOCTbIX MU CIOXKHbIX BELLLECTB B COOTBETCTBUN C MOJIOXKEHNEM 5

XMMKUYECKOTro anemeHTa B Mepunoaunyeckoit cucteme. MMpoBo33peHYEeCKoe N Hay4yHoe 3HayeHune
MNepuoanyeckoro 3akoHa .. Mengeneesa. porHossl .U. MeHgeneesa. OTKpbITUE HOBbIX
XUMUYECKUX INEMEHTOB.
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PelleHne NpaKTMKO-OPUEHTMPOBAHHbIX TEOPETUYECKUX 3a4aHNIM Ha XapaKTepmM3aLUmno XMMNYECKUX
anemeHToB «MeTannnyeckme / HeMeTaNIMYECKME CBOMCTBA, 31EKTPOOTPULLATEIbHOCTb XMMMUYECKUX
3/IEMEHTOB B COOTBETCTBUM C UX 3/IEKTPOHHbIM CTPOEHNEM U NOJIOKEHMEM B NEPUOANYECKOM CUCTEME
XUmnyeckunx anementos .M. MeHaeneesa»

Paspen 2. Xumunueckue peaxkuuu 10
Tema 2.1. Tunbl OcHoOBHOe coaep}KaHue 4 OKO01
XMMUYECKUX Teopetuueckoe obyyeHue 2
peakuui Knaccndumkauma m TMnbl XMMUYECKUX PeaKLM C y4acTMeM HeopraHnyeckmx sewects. CoctaBneHue

YPaBHEHWUI peaKkumnii CoegMHEHUA, Pa3NoKeHUs, 3amelLeHna, obmeHa, B T.4. peakuunii ropeHus,

OKUCNEHMA-BOCCTAHOB/IEHMA.

YpaBHEHUNA OKUCNEHMA-BOCCTAHOBNEHMUA. CTeneHb OKncneHua. OKUCAUTENDb U BOCCTAHOBUTENb. 2

CocTaBneHne M ypaBHMBAHNE OKUCANTENbHO-BOCCTAHOBUTE/NbHbIX PEAKLUIM METOL0M 3/1EKTPOHHOTO

6anaHca. OKMCAUTENIbHO-BOCCTAHOBUTE/IbHbIE PeaKLUKM B NPUPoAe, NPOM3BOACTBEHHbIX MpoLeccax u

KU3HEe[eATeIbHOCTU OPraHM3MOB

MpakTUyeckne 3aHATUA 2

KonunuyectBeHHble OTHOWEHUA B XMMUKU. OCHOBHbIE KONIMYECTBEHHbIE 3aKOHbl B XMMUWU U pacyeTbl No

YPaBHEHUAM XMMUYECKUX peakumin. Monb Kak eguMHMUA@ KonmyecTBa BelectBa. MonApHaa macca.

3aKOHbl COXpaHEeHMA Maccbl U 3Heprnn. 3akoH Asoragpo. MonapHbin 06bem rasoB. OTHOCUTeNbHAN 2

NAOTHOCTb ra3oB. PacyeTbl N0 ypaBHEHMAM XMMUYECKUX PEAKLMIN C UCNO/Ib30BAHMEM MacCbl, obbema

(HopmanbHble ycn0BMA) ra3oB, KOJIMYECTBA BELLLECTBA
Tema 2.2. OcHOBHOe cogepXKaHue 4 OKO01
INeKTPOSIMTUYECKa [ TeopeTUyecKoe 0byyeHHe 2 OK 04
A AMCCOUMaLMAM I Teopua anekTponuTudeckolt amccoumaumm. VoHbl. INEKTPONNTI, HEINEKTPOAUTbI. Peakumn MOHHOTO
MOHHDbIA OBMEH |6 apa. CocTaBneHmMe peaKumii MOHHOTO OBMEHa MyTem COCTABAEHWA WX MOMHBIX M COKPALLEHHbIX 2

MOHHbIX ypaBHEHUIN. KNCIOTHO-OCHOBHbIE peaKunmn. 3a4aHNA Ha COCTaBNEHNE MOHHbIX peakuumi

NabopaTopHble 3aHATUA 2

NabopaTtopHana paboTa “Tunbl XUMUYECKUX peaKkLmin”. 2
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NccnepoBaHue TMMNOB (MO COCTaBY U KOIMYECTBY UCXOAHbIX M 06Pa3yHOLNXCA BELLECTB) U MPU3HAKOB
XMMUYECKUX peakuuit. NMposeaeHne peakumin MIOHHOro obmeHa, onpeaesieHne cpeabl BOAHbIX
pPacTBOpPOB. 3a4aHMA HA COCTAB/IEHNE MOHHbIX PeaKLni

KoHTponbHan
CTpoeHue BelwecTBa U XMMUYECKNe peakuum 2
pabora 1
Paspen 3. CTpoeHune n cBOMCTBa HEOPraHMUYECKUX BELLECTB 16
Tema 3.1. OcHOBHOe coaepKaHue 4 OK 01
Knaccnoukauus, Teopetnueckoe obyueHue 2 OK 02
HOMEHKNaTypa U  |[peameT HeopraHMYeCcKon xummn. Knaccnpurkauma HeopraHMYeCKMX BeLLecTs. [TpocTble U CAOXKHbIE
CTpoeHune BewiecTBa. OCHOBHbIE KNACChl CIOXKHbIX BELLECTB (OKCUAbI, TMAPOKCUAbI, KUCNOTbI, CONN). B3aumocsssb
HeopraHM4YeCckKMX  |HeopraHMYECKUX BELLECTB. ArperaTHble COCTOAHUA BelwecTBa. Kpuctannmnyeckne n amopdHole
BELWECTB BeLlecTBa. TUMbl KPUCTANIMYECKUX PELLETOK (aTOMHan, MOJIeKyNApHan, MOHHAas, MeTaNmMyeckasn). 2
3aBUCUMOCTb GU3NYECKMX CBOMCTB BELLECTBA OT TMMNA KPUCTANIMYECKON pelleTKU. 3aBUCUMOCTb
XMMMYECKON aKTUBHOCTM BELLECTB OT BUAA XMMMUYECKOM CBA3M M TUNA KPUCTAN/IMYECKOM peLLeTKM.
Mpu4nHbLI MHOroobpasmna BeLecTs
MpaKkTuyeckne 3aHATUA 2
HomeHKnaTypa HeOpraHMYeCcKMxX BELLECTB: Ha3BaHMe BELLECTBA NCXOAA U3 UX XMMUYECKOM GopMy bl
WA COCTaBNAEHNE XMMMNYECKOM GOPMY/bl UCXOAA U3 HA3BAHWUA BELLECTBA NO MEXKAYHAPOLHOM
(MIONAK) nnu TpnBManbHOM HOMEHKAATYpe.
PeweHne NpakTUYECKMUX 33a[aHUI NO KnaccuduKaumm, HOMEHKAATYpPe U XMMUYECKUM dopmynam
HEOPraHNMYECKMX BELLECTB Pa3/IMYHbIX KNaccoB (yrapHbli ras, Yrn1eKUCAbli ras, aMMMUak, raweHas 2
N3BECTb, HEraleHasa U3BeCTb, MUTbEBAA COAA U APYINX): HA3bIBATb U COCTABAATb GOPMY/Ibl XMMUYECKUX
BeLecTs, onpeaenaTb NPUHAANEKHOCTb K Kaccy.
NCTOYHMKM XMMUYecKon MHPopmMaumm (cpeacTs MmaccoBoit MHGopmaLmm, ceTb IHTEPHET 1 gpyrue).
Mounck nHbopmaumm No Ha3BaHUAM, NAEHTUDMKATOPAM, CTPYKTYPHbIM dopmynam
Tema 3.2. dnsumko- | OcHoBHOe coaep:KaHue 8 OK 01
XMMUYeckme Teopetuueckoe obyueHue 6
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CBOWCTBA MeTannbl. Obwme duUsnyYeckme U XMMUYeckme cBomcTBa meTannos. Cnocobbl noayvyeHMa. 3HaYeHue OK 02
HEOPraHMYeCKUX |MeTansioB U HemMeTaNNoB B MNPUPOLE WU KU3HEeLEeATeNbHOCTU 4YenoBeKa U opraHnsmoB. Kopposus 2
BELLECTB METaN/I0B: BUAbI KOPPO3UK, CNOCOobbI 3aLUTbl METANNOB OT KOPPO3UK

Hemetannbl. O6wme ¢usnyeckme M XMMUYECKME CBOWMCTBA HeMeTannoB. TWMU4YHble CBOWMCTBA

HemeTannos IV— VIl rpynn. Knaccnpumkauma n HomMeHKnaTypa coeanHeHNM HemeTannos. KpyrosopoTbl 2

BMOreHHbIX 31eMEHTOB B NpUpoae

XMMMYecKue CBOMCTBA OCHOBHbIX K1AaCCOB HEOPraHNYEeCKMX BeLw,ecTB (OKCMA0B, TMAPOKCMA0B, KUCIOT,

conen n ap.). 3aKOHOMEpPHOCTN B U3MEHEHMW CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COeANHEHN, 2

BbICLIMX OKCUA0B U TMAPOKCUA0B

MpaKkTuyeckmne 3aHATUA 2

CocTaBnieHMe YpPaBHEHUN XMMMYECKUX PeaKLMM C y4acTMeM MNPOCTbIX U C/OMKHbIX HEOPraHWYecKux

BELLECTB: METAaN/IOB M HEMETAN/I0B; OKCMAOB META/I0B, HEMETANNIOB U aMPOTEPHbIX 3/NEMEHTOB;

HEOPraHMYEeCKNX KUCNOT, OCHOBAHWA UM aMPOTEPHbIX [UAPOKCMAOB;, HEOPraHWYECKUX COJEN,

XapaKTePU3YIOLLMX UX CBOMCTBA. 2

PeweHne NpaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3aJaHUA Ha CBOWMCTBA, COCTaB, MOAYYEHME U

6e30MacHOe WCMNO/Ib30BaHUE BaAXKHEMLWMX HEOPraHMYEeCKUX BewecTB B ObiTy M NpPaKTUYECKOM

LEeATeNIbHOCTU YeloBeKa
Tema 3.3. OcHOBHOe coaepXKaHue 2 OK 01
UpeHTndmKauma | laBopaTopHble 3aHATUA 2 OK 02
HEOPraHU4eckUX | nabopaTtopHan paboTa «MaeHTUdMKALMA HEOPraHNYECKUX BELLECTBY. OK 04
BELLECTB PelleHne 3KCNepMMEHTa/bHbIX 33434y MO XMMUYECKMM CBOMCTBAM META/IOB M HEMETan/0B, Mo

Pacno3HaBaHMIO U NOJTIYYEHMIO COEANHEHUN METANN0B U HEMETA/I/IOB. 5

NaeHTUPMKAUMA HeOopraHUMYEeCKUX BELLECTB C WCMONAb30BaHMEM WX PUIMKO-XMMUYECKUX CBOMCTB,

XapaKTepPHbIX KayeCTBEHHbIX peakuui. KayecTBeHHble peakumMn Ha cynbdaT-, KapboHaT- U xaopua-

QHMOHbI, HAa KaTUOH AMMOHMUA
KoHTponbHas o

CBoMNCTBA HEOPraHMYECKUX BELLLECTB 2
pabora 2
Paspen 4. CTpoeHue M CBOICTBA OPraHUYECKUX BELLECTB 24

OcHOBHOe€ coaepKaHue 4

14




Tema 4.1.
Knaccnomkaums,
CTpoeHue u
HOMeHKNaTypa
OpraHMYecKmnx
BeLLecTs

TeopeTuuyeckoe obyueHune

MoABAEHUE U Pa3BUTME OPraHUYECKOM XMMMM KaK HayKu. MpegMmeT opraHnyYeckoin xummun. Mecto u
3HaYeHWe OPraHNYeCcKo XMMUKN B CUCTEME €CTECTBEHHbIX HayK.

XUMMYecKoe CTpOeHMe KaK MopsAAOK COeAMHEHWA aTOMOB B MOJIEKY/IEe COTNIAaCHO WMX BANIEHTHOCTW.
OCHOBHbI€ MOJIOXKEHMA TEOPUU XMMMUYECKOTO CTPOEHUS OpraHUMYeckux coeanHeHuii A.M. byTtneposa.
YrnepogHbli CKeneT OpraHMYeckoW MONEKy/bl. 3aBMCMMOCTb CBOMCTB BELLECTB OT XMMWYECKOro
CTPOEHMA Monekyn. Msomepumsa n nusomepoi.

MoHATHE 0 GYHKLMOHaNbHOM rpynne. Pagukan. MpuHLMNbI KNacCUPUKaLMM OpraHUYEeCcKUX CoeANHEHUA.
MeKayHapoaHas HOMEHKNATYPaA U NPUHLMNbI HOMEHKIATYPbl OPraHUYecKnx coeauHeHnn. NMoHaTre 06
a30TCoAEePKALLNX COeANHEHUNAX, BUONOTMYECKM aKTUBHbIX BELLLECTBAX (YrneBoaax, Xupax, benkax v ap.),
BbICOKOMOJIEKYNAPHBIX COeANHEHUAX (MOHOMEP, NOMMEP, CTPYKTYPHOE 3BEHO)

MpaKTuyeckmne 3aHATUA

HomeHKnaTypa OpraHWYecKUx COoeaMHEHUM OTAENbHbIX KNAcCOB (HACbIWEHHbIE, HEHACbIWEHHbIE W
apoMaTUYEeCKUe Yrn1eBoAopoabl, CNNPTbl, GEHObI, aNbAernabl, KETOHbI, KAPOOHOBbIE KMCNOTbI U Ap.)
CoctaBnieHMe MOJIHbIX M COKPALLEHHbIX CTPYKTYPHbIX GOPMYNn OPraHUYECKUX BELLECTB OTAE/bHbIX
KNaccoB, WMCMONb3yA WX HA3BaHUA MO CUCTEMATUYECKOW U TPUBMANIBHOW HOMEHKAATYpe (3TW/EH,
aueTuneH, ravuepuH, deHon, dopmanbaerua, YKCycHas KWUCAOTa, MUuMH). PacyeTbl npocrteiiien
bopMy bl OpraHNYECKO MONEKYbI, UCXOAA U3 SNEMEHTHOrO cocTaBa (B %)

OK 01

Tema 4.2.
CsoucTBa
OpraHMYecKkux
coeiMHEeHNM

OcHOBHOe coaepKaHue

12

TeopeTuueckoe OGY'«IEHMG

®PU3MKO-XMMMYECKME CBOWCTBA OPraHUYeCKMX COeAMHEHWN OTAENbHbIX KnaccoB (ocobeHHOoCTH
KnaccuduKaumMm 1 HOMEHKNATYpPbl BHYTPU Kaacca; roMmoJIorMyecknii pag n obwaa popmyna; Msomepus;
dM13MYECKMe CBOMCTBA; XMMUUYECKME CBOMCTBA; CNOCcobbl NonyyeHus):

— npeaenbHble YyrnesBoAopoabl (ankaHbl U LMKAOANKaHbl). fopeHne MeTaHa KakK OAWH M3 OCHOBHbIX
WCTOYHMKOB TeNa B MPOMbIWAIEHHOCTM U BbiTy. CBOMCTBA NPUPOAHbLIX YINEBOAOPOAOB, HAX0XAEeHNE B
npupoae U NPUMEHEHWNE a/IKaHOB;

— HenpegenbHble (anKeHbl, afKMHbI WM anKagueHbl) U apomaTU4Yeckue yrnesogopoAbl. [opeHue
auUeTUNIeHa KaK MCTOYHMK BbICOKOTEMMNEPATYPHOrO NaMeHN ANA CBapKU U PE3KM METaN/OB

OK 01
OK 02
OK 04

15




— KMcnopogcoaep Kalime coeanHeHma (cnnpTbl U GeHosbl, KapOOHOBbIE KMCNOTbI U 3PUpPBLI, anbaernabl
M KETOHbl, Mpbl, yrnesoabl). MpaKTUYECKOe NPUMEHEHME STUNEHT/IMKOAA, FavuepuHa, deHona.
MpumeHeHne dopmanbaervaa, aueTanbAernaa, YKCYCHOM KUCAOTbl. Mblna Kak COAM  BbICLIMX
KapboHOBbIX KMCNOT. MotoLue CBOMCTBA Mbina

— a3oTcoaepauwme coeguHeHunA (aMMHbI n  aMUHOKUCNOTHI, 6em<14). BbICOKOMOﬂeKyﬂﬂprIe
coegnHeHunA (CMHTeTW—IeCKMe n 6MOJ'IOFM‘-IGCKM-8KTMBHbIe). MOHOMEp, nonnmep, CTPyKTypHoe 3BeHO.
I'Ionmmepmsau,Mﬂ 3TWN1eéHa KaK OCHOBHOE HanpaB/ieHNe ero ncnoJib30BaHUA.

leHeTn4YecKan cBA3b mexay Knaccamum opraHmMY4eCKkmux COG,CIMHGHMIZ

I'Ipa KTU4YeCKue 3aHATUA

CBOMCTBA OpPraHWYECKUX COeAMHEHUIM OTAENbHbIX KNAaccoB (TPMBMA/IbHAA WM MeXKAyHapoaHas
HOMEHKNAaTypa, XMMUYECKME CBOMCTBA, CNOCObbl NoJly4eHUs): npeaesnbHble (a/lkaHbl U UMKNOA/KaHbI),
HenpeaeibHble (aNKeHbl, a/IKMHbI U aIKagMeHbl) U apoOMaTUYECKUE YINEBOAOPOAbI, CMUPTLI U GEeHObI,
KapbOHOBbIE KUCNOTbI U 3GUPbI, aNbAernabl U KETOHbI, aMWUHbI U aMUHOKMUCNOTbI, BbICOKOMONEKYNSAPHbIE
coegMHeHUA. 3aaHNA Ha COCTaB/IeHME YPaBHEHUI XMMUYECKUX PeaKkuui C ydyacTUemM OpraHnyYecKux
BELLEeCTB Ha OCHOBAHWM MX COCTaBa U CTPOEHUA

CoctaBneHve CXem peakuuii (B TOM 4Yucie nNo MpPeaoXKeHHbIM LLernoYykam npeBpalLeHnit),
XapaKTepU3yOLWMX XMMUYECKME CBOMCTBA OPraHNYECKUX COeANHEHNIM OTAENbHbIX KNaccoB, CNocobbl UX
NMo/slyYyeHMa W Ha3BaHME OpPraHMYECKUX COEAMHEHUIM MO TPUBMANBHOW WAN  MEXAYHapoAHOMU
CUCTEMATUYECKON HOMEHKNATYpe.
PeweHne nNpaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3a[aHUM Ha CBOWCTBA OpPraHUYECKUX
coeaMHEHUN OTAENbHbIX KNaccoB

Na6opaTtopHan paboTa

NabopaTtopHan paboTa “lNpeBpalLeHns opraHNYEeCKNX BELLECTB NPU HarpeBaHum".
MonyyeHWe 3TUIEHA U U3yYeHUe ero cBOMCTB. MogennpoBaHMe MOIEKYT U XMMUYECKUX NPeBPALLEHNI
Ha NpUMepe 3TaHa, 3TUNEHa, aLeTUIeHa U ap.

Tema 4.3.
NaeHTndmkauma

OcHOBHOe coaep)KaHue

TeopeTunueckoe OGY‘-IEHVIE

OKO01
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OpraHnyecKmx BuoopraHuyeckme coeguHeHua. lpumeHeHne U bBuosornyeckaa ponab yrnesonos. OKUcneHue OK 02
BeLLecCTB, UX YrNeBoA4OB — WCTOYHWK 3HEPrMm KMBbIX OpraHnamoB. 0O61aCTM NPUMEHEHMA AMWMHOKUCAOT. OK 04
3HayeHue n MpeBpaweHma 6enkosB nuwm B opraHuame. buonornyeckne o¢yHKuum 6Henkos. buonorunyeckue
npMmeHeHue B bYHKUMM KMpPOoB. Ponb opraHMyeckoi xumum B peleHmmn npobaem nuiiesoi 6esonacHocTH
6bITOBON U Ponb OpraHMYeckom XMMUM B peleHMn npobnem sHepreTMyeckom 6e30nacHOCTU, B Pa3BUTUM
NPOU3BOACTBEHHO | MeAULMHbI, CO34aHMM HOBbIX MaTEPMAN0B, HOBbIX MCTOYHNUKOB 3HEPrMmM (anbTepPHATUBHbIE MCTOYHUKM
 AeATeNbHOCTH sHeprmum). ONnacHOCTb BO34EMCTBMA Ha KMBblE OPraHN3Mbl OPraHNUYEeCKMUX BELLECTB OTAEe/IbHbIX KNaccoB
YyesioBeEKa (yrneBogopoapl, cnupTbl, GeHo/bl, XNOPOpPraHMYeckne npousBoAHble, anbAernabl U Ap.), CMbICA
noKasaTtensa npenenbHo 40NYCTUMOM KOHLLEHTpaLMH
NabopartopHble 3aHATUA
NabopaTtopHas paboTa: “UaeHTUdMKaLMA OpraHNYecKMX coegMHEHUN OTAENbHbIX Knaccos”
NaoeHTUdMKaumMa opraHMYecKmMx coegMHEHUN OTAENbHbIX KNaccoB (Ha npumepe anbaerMaos, Kpaxmana,
YKCYCHOM KMCNOTbI, 6€1KOB U T.M.) C UCNONb30BaHNEM UX GU3UKO-XMMUYECKMUX CBOMCTB M XapaKTepPHbIX
KayeCcTBEHHbIX peakuuit. [eHaTypauma 6enka npu HarpesaHuW. LiBeTHble peakumn 6enkos.
BO3HMKHOBEHWE aHANINTMUYECKOIO CMIHaNA C TOYKM 3PEHMA XMMUYECKMX MPOLLECCOB MPM MPOTEKAHUU
Ka4yeCTBEHHOM peaKLunm, NO3BONAIOLWEN MAEHTUDUUNPOBATL NPEASIOKEHHbIE OPraHNYeCcKMe BeLWecTBa
KoHTponbHan CTpyKTypa 1 CBOICTBA OPraHMYECKMX BELLLECTB
pabora 3
Paspen 5. KnHeTnueckue n rTepmogmHamuyeckme 3aKkOHOMEpPHOCTU NPOTEKaHUA XMMUUYECKUX peaKkuui
CkopocTb OcHOBHOe cogepXKaHue OKO01
XUMMUYECKUX OK 02
peakumi.
Xumunyeckoe
paBHoBecKe

TeopeTuueckoe OGY'«IEHMG
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CKOpOCTb peakuun, ee 3aBUCMMOCTb OT PaA3/INYHbIX (GAKTOPOB: MPUPOAbI PEearnpyrolmnx BeLLecTs,
KOHLUEHTPauMnN pearnpylowmx BeLLecTB, TemnepaTypbl M naowaan peakuMOHHON MOBEPXHOCTU.
TennoBble 3PDEKTbl XMMUYECKMX PeaKLNIA. IK30- N SIHAOTEPMUYECKUNE, PeaKLUN.

O6paTMMoCTb peakuuit. XMMUYEecKoe paBHOBECME M €ero CMelleHMe nog, AEeUCTBUEM PasANYHbIX
$aKTOpPOB (KOHUEHTpaLMA peareHToB UM NPOAYKTOB peaKkuuun, AaBaeHne, Temnepartypa) ana co3gaHus
ONTUMaIbHbIX YC/IOBUIM NPOTEKAHUA XMMMYECKMX npoueccos. MpuHuun fle WaTtense

MpakTuyeckne 3aHATUA OKO01

PelleHMe MPaKTUKO-OPUEHTUPOBAHHBIX 3afJaHWii Ha aHanu3 $GaKTOPOB, BAMAIOWMX Ha WM3MEHeHWe OK 02

CKOPOCTU XMUMMUYECKOI peaKLmu, B T.4. C NO3ULLMIA SKONOTMYECKM LiesecoobpasHOro noBeAeHus B 6biTy 1

TPYAOBOI AEATENbHOCTM B LIeNAX COXPaHEHUA CBOErO 34,0PO0BbA U OKPY»KaloLLei NPUpOAHOI cpeapbl.

PelleHMe NPaKTUKO-OPUEHTUPOBAHHbIX 3afaHWii Ha npuUMeHeHMe npuHuMna Jle-latenbe Aans

HaXOXAEHUA HaMpaBlEHWA CMELLeHUA PaBHOBECUA XUMMYECKOW peaKkuuum M aHanus $aKTopos,

BAVAIOLMX Ha CMELLLEHWNE XMMUYECKOro PaBHOBECUA
Paspen 6. PacTBopbl
Tema 6.1. OcHOBHOe coaepKaHue OK 01
MoHATHe O TeopeTnyeckoe obyyeHue OK 02
pacTeopax PacTBOpeHMe Kak (PU3MKO-XMMUYECKMii mpouecc. PactBopbl. Crocobbl NPUrOTOBAEHWUA PacTBOPOB. OK 07

PacTBOpUMOCTb. MaccoBas [onA pPacTBOPEHHOro BellectBa. CMbICA MOKasaTens npeaenbHo

[OMYCTUMOM KOHLLEHTPALIMM M €70 UCMO/Ib30BaHME B OLLEHKE 3KON0rMYeCKol 6e30macHoCTy.

MpaBuia KONOTMYECKM LLeN1ecoobpasHOro MoBeAeHUs B BbITy M TPYOBON [EATENbHOCTU B LENAX

coXpaHEeHMA CBOEro 3/,0pOBbA U OKPYKAIOLLEN NPUPOAHOI Cpeabl; ONAaCHOCTb BO3AEIMCTBUA Ha KMUBble

OpraHM3Mbl ONpeAeneHHbIX BELLECTB.

PelleHMe NPaKTUKO-OPUEHTUPOBAHHBIX PACYETHbIX 3aaHUI Ha PacTBOPbI, UCMONb3yeMble B 6bITOBOM U1

NPOW3BOACTBEHHOW AeATeNIbHOCTU YesI0BeKa
Tema 6.2. OCHOBHOE cofepiKaHue OK 01
Wccnenosanme Na6opaTtopHble 3aHATUA OK 02
CBOMCTB pacTBOPOB NabopaTtopHan paboTa «MpurotoBieHne pacTBOPOBY. OK 04

MpurotToBAEHWE PacTBOPOB 3a4aHHOM (MaccoBoM, %) KOHUEHTPaLMK (C NPaKTUKO-OPUEHTUPOBAHHbLIMM
BONpOCamMu) 1 onpeaeneHue cpeabl BOAHbIX PacTBOPOB.
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PewweHune 33434 Ha NPUTrOTOBAEHME PACTBOPOB

MpodeccnoHanbHO-OPUEHTUPOBAHHOE CoAepKaHue (coaepkaHne NpUKNagHOro moayns)

Paspen 7. Xumusa B 6biTy U NPOM3BOACTBEHHOW AEATE/IbHOCTU Ye/lI0BeKa OKO01
Xumusa B BbITYy U | OcHOBHOE cogepiKaHue OK 02
MPONSBOACTBEHHO | Teopetueckoe obyuenne 2 OK 04
M AEATENIBHOCTA Hoseliwne fOCTUNKEHNA XMMNYECKOM HAYKN U XMMUYECKOM TexHonormn. Ponb xumnmn B obecnedyeHmnn OK 07
HenoBeKa 3KO/IOTMYECKOM, SHEPreTUYecKor u nuuLeBoi 6e30nacHOCTM, Pa3BUTUM MeanUMHbI. MpaBuaa NoMcKa n )

aHanM3a XMMMYEcKor WHOOPMALMM M3 PA3/IMYHBIX MCTOYHWMKOB (Hay4yHas M y4yebHO-Hay4yHas

nTepaTypa, cpeacTsa maccoBom MHpopmaumm, cetb MHTEpPHeT)

MpaKkTuyeckmne 3aHATUA

MonCcK M aHann3 KencoB O MPUMEHEHUU XMMUYECKUX BELLECTB W TEXHOJIOTUIA C yyeTom Oyayuien

NpodeccMoHaNbHOM  AeATeNbHOCTM MO  TeMaM: Ba)KHeWlwue  CTPouTesibHble  MaTepuainsl,

KOHCTPYKLMOHHbIE MaTepuanbl, KPACKM, CTEKNO, KepamuKa, MmaTepuanbl [AA  SNEKTPOHUKM, 4

HaHOMaTepuanbl, TEKCTU/IbHble BOJIOKHA, WMCTOYHWKM 3SHEPrUMn, OpraHMYeckme Wu MUHepasibHble

yO006peHunsn, NeKapcTBeHHble BelecTsa, ObIToOBas XMMUA.

3awumTa: MNpeacraBneHne pesynbTaToB peLleHNA KeMcoB B Gopme MUHU-A0KNA[A C Npe3eHTaunen
MpomexXyTouHan
arrecrauua no AnddepeHumnpoBaHHbIN 3a4yeT 2
AUCLUNINHE

78

Bcero
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3. YCJOBHA PEAJIM3ALIMN ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

3.1. TpeOoBaHUsI K MUHUMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

JlucumniauHa peanusyercs B yueOHOM KaOuHeTe XUMHUSL.

OcHaieHre yueOHOTo KaOHuHeTa:

1. Kommekt pabounx mect (y4eOHBIX CTOJIOB U CTYJIBEB) JIJIs1 00yUarOIIuXCsl;

2. locka, npoekrop, I1K.

3. Pabouee MecTO mpernojgaBarters.

4. Texnuuyeckue cpeacTBa OOyUYEHHUS: SIKPAHHO-3BYKOBBIE IIOCOOHS.

5. O6opynoBanue, BKIOYask TpUOOPHI (IPH HATMYUK): -.

6. Harnsapie mocooust (KOMIUIEKTBI y4€OHBIX TaOJNUII, MJIaKaTOB, TOPTPETOB

BBIIAIOIIUXCS YUEHBIX, [IO3TOB, IUCATENEN U 1. );

7. KOMIUIEKT TEXHHYECKOW ITOKYMEHTAlUW, B TOM YHCJIE Iaclopra Ha
CpeacTBa 00y4YeHUsI, MHCTPYKLUHU O UX UCTIOJIb30BAHUIO U TEXHUKE 0€30I1aCHOCTH.

3.2. YueOHO-MeTOANYECKOE 0o0ecneyeHne JUCITHIIIINHBI
[Tepeuenp PEKOMEHIyEeMbIX y4eOHBIX W3JaHuH, UHTEPHET -
PECYPCOB, JIOTIOTHUTEIBLHON JTUTEPATYPHI.

OCHOBHBIC HCTOYHUKH:

1. YuebOnuk. ®I'OC. Xumus. ba3osiii ypoBeHs, 2021 r. 10 knacc. 'abpuensia
0.C.
2. YueOnuk. ®I'OC. Xumus. bazosslii ypoBens, 2021 r. 11 knacc. 'abpuensn
0.C.

JlonoTHUTEIbHbIE HCTOYHUKH:
Y4eOHO-MeTOAMYECKAS JTUTEPATYPA AJISl CAMOCTOSTEIbHOM padoThl:

HNuTepHert - pecypcesbi:

www. pvg. mk. ru (onmumnuana «Ilokopu BopoObeBbI TOpBD?).
www.hemi.wallst.ru (OGpa3zoBaTeabHBIN CAaUT AJIsI MKOJIHHUKOB
«Xumus»).

www.alhimikov.net (OOpa3zoBaTenbHbIil CAUT 151 IKOJIBHUKOB).
www. chem. msu. su (QnekTpoHHass OGUOIMOTEKA 110 XUMUH ).
www.enauki.ru (MHTepHeT-u3aaHue i yuureneil «EcrecTBeHHble
HayKn»).

www. lseptember. ru (Metonuueckas razera «llepBoe ceHTIOps»).
www. hvsh. ru (xypHan «XuMus B IIKOJIE»).

www.hij.ru (kypHan « XUMUS U )KU3HBY).

www.chemistry-chemists.com (371eKTpOHHBIH KypHalI « XUMUKH U XUMHUSD?)
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA

JUCHUATUIMHBI

KoHTpo/ib M 011eHKa pacKpBhIBAIOTCS Y€PE3 YCBOCHHBIE 3HAHUSA U
npruoOpeTeHHbIE 00YUYaIOIIMMHUCS YMEHUSI, HallpaBJIeHHbIE HA (OPMUPOBAHUE
001X 1 MpodeCCHOHANTBHBIX KOMIIETEHITNH. KoMITeTeHIIUN TOJKHBI OBITh
COOTHECEHBI C IPEIMETHBIMH PE3YIIBTATAMH.

Koa u HauMeHOBaHHE

¢GopmMupyembIx
KOMIIeTeHIMH

Pasznen/Tema

Tun oneHoYHbIX
MeponpUATHI

OK 01. BeibupaTs ciocoObI
peleHus 3a1a4
npodeCcCHOHATLHON
JeSITeIbHOCTH TPUMEHHUTEITIBHOK
pa3IMYHBIM KOHTEKCTaM

Pazgen 1. Temer 1.1., 1.2, 1.3
Paszgen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1.,3.2.,3.3.,
34.,3.5.

Pazgen 4. Temnr 4.1., 4.2.
Pasgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
TOUCKA, aHaJIu3a U
HWHTEpIpeTaIuu nHhOpMaIiu
1 MTHPOPMAIIMOHHbIE
TEXHOJIOTHH JIJIsI BHITIOJTHEHUSI
3a1a4 mpodeccuoHaTbHON

e TeTbHOCTH

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1.,3.2.,3.3.,
34.,35.

Pasgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Paznen 6. Temsr 6.1.,

6.2.

Pazgen 7. Temnr 7.1, 7.2

OK 03. IlimanupoBats u
pean30BbIBATH
COOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BUTHE,
PEANPUHUMATEIBCKYIO
JeATEILHOCTD B
npogeccuoHanbHOMI cdepe,
UCIIOJIb30BATh 3HAHUS T10
(MHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUSIX

Paspgen 1. Temsr 1.1., 1.2, 1.3
Pazpen 2. Temnr 2.1.,2.2., 2.3.
Pasznexn 3. Temsr 3.1., 3.2., 3.3.,
34.,3.5.

Pazgen 7. Temnr 7.1, 7.2

OK 04. DdpdexTuBHO
B3aUMOJICUCTBOBAThL U
paboTaThB KOJUICKTUBE U
KOMaHfe

Pazgenm 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2, 3.3.,
34.,3.5.

Pazgen 4. Teme1 4.1., 4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.

- YCTHBIU ONPOC;

- (POHTATBHBIAOIIPOC;

- OIIEHKAa KOHTPOJBHBIX
pabor;

- HaOJII0JeHHE 3a X0/10M
BBITIOJTHCHUS
nabopaTOpHBIX PaboT;

- OlLICHKA BBITIOJTHEHUS
nabopaTOpHBIX PaboT;

- OlLIEHKA MPaKTUYECKUX
paboT (pemieHus
KauyeCTBEHHBIX, PACUETHBIX
3a/1ay);

- OIICHKA TECTOBBIX
3aJIaHHI;

- HaOJII0JeHHe 3a X0/10M
BBITIOJTHCHUS
WHIMBUIYaTbHBIX
MIPOEKTOB U OIIEHKA
BBITIOJTHCHHBIX IPOCKTOB;
- OILICHKA BBITIONHEHUS
JTIOMAITHUX
CaMOCTOSITENIbHBIX PaboT;
- HabmIoJeHNe U olleHKa
pelIeHus Keiic-3aaay;

- gaOroneHne U OIleHKa
JIeJIOBOU HUIPBI;

- JluddepenumpoBaHHbIA
3a4yeT
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Paznen 7.

Temnr 7.1, 7.2

OK 05. OcyiiecTBisTh
YCTHYIO UTTUCbMEHHYIO
KOMMYHHKAIIMIO Ha

Pazgen 1.
Paznen 2.
Pazgen 3.

Temsr 1.1.,1.2,1.3
Tewmsr 2.1.,2.2.,2.3.
Tewmsr 3.1.,3.2.,3.3.,

rOCyJIapCTBEHHOM S3bIKE 3.4.,3.5.

Poccutiickoit ®deneparyu ¢ Paznen 4. Temn1 4.1., 4.2.
y4eTOM 0COOCHHOCTEH Paszpen 5. Temnr 5.1.,5.2., 5.3.
COIIMAIBHOTO U KYJIbTYPHOTO Paznen 6. Temn1 6.1., 6.2.
KOHTEKCTa Pazgen 7. Temsr 7.1, 7.2

OK 07. ConeticTBOBaTh Pazgen 1. Temer 1.1., 1.2, 1.3
COXPAHEHUIO OKPYKAIOLIEH Paznen 2. Temsi 2.1.,2.2., 2.3.
Cpenbl, Paszgen 3. Temsr 3.1., 3.2, 3.3.,
pecypcocOepeKeHunIo, 34.,3.5.

MIPUMEHSTH 3HaHUsI 00 Paznen 4. Tems1 4.1., 4.2.
W3MEHEHHUH KJIMMaTa, Pazgen 6. Temnr 6.1., 6.2.
MIPUHIIHAITEI OEPEKITUBOTO Pazgen 7. Temnr 7.1, 7.2

MIPOU3BO/ICTBA, () (HEKTUBHO
JIENCTBOBATE B
Ype3BhIYAIHBIX CUTYAIHSIX
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