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1. MACTIOPT PABOYE# ITPOTPAMMBI OBIIEOBPA30OBATEJILHOI YUEBHOM
T CIATITAHBI

1.1. Ob6saacTh NPpUMeEHEHHUs TPOTPAMMBI

PaGouass mporpamma 1o 00meoOpa3oBaTeNbHON YUEOHOW JUCHUIUIHHE <« XUMUA
COCTaBJICHA Ha OCHOBE TpeOoBaHUil DenepalbHOrO TOCYIApCTBEHHOrO 00pa3oBaTEIbHOTO
CTaHgapTa CpeaHero oOmiero o0Opa30BaHUS M SABJSICTCA YACThIO IMPOrPAMMbl MOATOTOBKH
CIEIUATICTOB CPEIHEr0 3BEeHA M0 CrenuaibHOCTH (crenuanbHocTsiM) CITO

09.02.11 Pa3paboTka u ynpapjeHHe IPOrPaMMHBIM o0ecniedyeHreM

(xon) (HaumenoBanme cnenuaabHOCTH / IpOQeccrn)

1.2. Heab o0meoOpa3oBaTebHOH y4eOHON IMCUMIUIMHBI — TPeOOBaHUS K pe3yJibTaTaM
OCBOCHUSA TUCHHUILINHBI:

@opMUpOBaHUE Yy CTYJEHTOB IpPEACTABICHUS O XMUMHUECKOH COCTaBJISIONIEH €CTEeCTBEHHO-
HAayYHOW KapTHUHBI MHpA KaK OCHOBBI IPUHATHS PELICHUN B KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOIHOM cpefe.

1.3. Mecto o0meoOpa3oBaTe/ibHON Yy4eOHOW AWCHMILVIMHBI B CTPYKTYpe HPOrpamMMbl
NMOATOTOBKH CIEIHATNCTOB CPeHero 3BeHa:

JuctunnuHa «XuMus» BXOAUT B COCTaB npeaMeTHol oonactu 9.4. EctectBennsie Hayku OI'OC
COO u O6mmeobpazoBaTenbHas moAroToBKa/bazoBbie MUCIUIUIMHBI

1.4. Pe3yabTaThl 0CBOEHHS 00111€00pPa30BaTeJbHON Y4eOHOI TUCHMILVIMHBI B COOTBETCTBUH
¢ @I'OC CIIO u Ha ocoBe PI'OC COO

JucuumirHa BXOAUT B 00meoOpa3oBaTeNbHBIA LMKI W OTHOCHTCS K  0a30BBIM
00111e00pa30BaTENbHBIM JUCIUIUIMHAM CPEIHETO (ITOJIHOTO0) 00IIero o0pa3oBaHus U HalpaBiIeHa
Ha (popMUpPOBaHUE OOMIMX KOMIETEHIIUH.

[Tnanupyemble pe3yabTaTbl 00ydeHHs

OO011e KOMIIETEHIINT

O6mue (TMYHOCTHBIE,
JucnunimHapHble (IpeIMeTHBIE)
MeTarpeIMETHbIE)
OK 01. Beibupatp Ymersn Ymern
CIOCOOBI PEICHUs .
- BJIQJIETh CHUCTEMON XMMHYECKUX
3aja4 .
. 3HaHUH, KOTOpas  BKJIIOYAET:
npodeccnoHaTbHOM

OCHOBOIIOJIararIme IIOHATHUA




JEATEIIbBHOCTH
MIPUMEHUTEIBHO K
pa3IM4YHBIM
KOHTEKCTaM

- MpOSIBISITH TOTOBHOCTh K
TPYAy, OCO3HAHME LIEHHOCTH
MacTepcTBa, TPYy10io0ue;

- MpPOABJIATL T'OTOBHOCTH K
aKTUBHOMU ACATCIIbHOCTH
TEXHOJIOTHYECKON nu
COHH&HBHOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTH HMHUOUHUPOBATD,
IJIAaHUPOBATb u
CaMOCTOATCIIBHO BBIIIOJIHATD
TaKYyIO ACATCIIbHOCTD,

- IIPOSABJIATH
pa3INYHbIM
poQeCCHOHAIBHON
NEeSITeITLHOCTH,

UHTEpEC K
chepam

- CaMOCTOSITENILHO
dbopMynupoBath u
aKTyaJlu3upoBaTh  MpodIEMYy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIINBATh
CYIIECTBEHHBI TPHU3HAK WM
OCHOBaHUS I CPaBHCHHSI,
Kiaccuukanuu u 0600IICHUS;

- OIIpEACIIATh Lenu
JIESTEIIBHOCTH, 3aJaBaTh
napamMeTpsl M KPUTEpUH HX
JOCTHKEHUS;

- BBISABISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBAaEMBbIX SIBICHUSX;

- BHOCHUTbH KOPpPCKTUBBI B
ACATCIIBHOCTD, OLICHUBATb
COOTBCTCTBHEC PE3YyJIbTAaTOB
OeJIsIM, OLICHUBATh PUCKHU

MOCJIEICTBUIM ACATCIIBHOCTH

- pa3BHBaTh
MBIIUICHUE  TIpU
KU3HEHHBIX TIPOOIEM

KpeaTHUBHOE
peleHnn

- BJIJIETh HABBIKAMU Yy4eOHO-
HUCCIIEeN0BaTEIbCKON u
MPOEKTHOMN JIESITEIILHOCTH,

(XMMUYECKUH  DJIEMEHT, aToM,
AJIEKTpOHHAsT 000JI0YKa aToMa,
MOH, MOJEKyjla, BaJIEHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTb,
CTEINEHb OKHWCJICHUS, XUMHUYECKast
CBS3b,  YIIEPOIOHBIM  CKEIET,
(byHKIMOHATBHAS rpymnmna,
pagukan, MW30MEpHusi, H30MEPHI,
TOMOJIOTUYECKUM PpsJl, TOMOJIOTH,
YIIEBOAOPOABI,  KUCIOPOA- U
a3oTcojepXkKaliue  COeIUHEHUS,
OMOIOTHYeCcKH aKTUBHBIE
BelecTBa  (YIVIEBOIBI,  JKUPBHI,
OenKm), KpUCTaJUTHYeCcKas
pelieTka, TUIBl  XUMHYECKHX
peaxuui (OKHCITUTENBHO-
BOCCTaHOBUTEJIbHBIE,
SHIOTEPMUYECKHE, peaxkuuu
HOHHOTO  OOMEHa),  pacTBOp,
AIIEKTPOJIUTHI,  HEIIIEKTPOIUTHI,
AIEKTPOJIUTUYECKAS
JIACCOITUAITHS,
BOCCTAaHOBUTEb, CKOPOCTh
XUMHUYECKOU peakuuu,
XUMHUYECKOE PAaBHOBECHE), TEOPUHU
U 3aKOHBI (TEOpUS] XHUMHYECKOTO
CTPOCHMSI OPTaHUYECKHUX BEIIECTB
AM. byrnepoga, Teopust
AIEKTPOIUTAYECKOMN
JYCCOLMAaIuH, MEPUOTNYECKU I
3akoH J[.1I. MenneneeBa, 3aKkoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTHU, CUMBOJINYECKUI
S3BIK  XUMUH, (HAKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBax, COCTaBe,
MIOJIyYE€HUHU U 6e30macHOM
UCII0JIb30BaHUU BAKHEUILINX
HEOPraHUYECKUX M OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHYECKON
JIeATeTLHOCTH YEJIOBEKa,

9K30-H1

OKMCJIUTEIIb,

-BBISIBIISITh XapaKkTepHbIe
MIPU3HAKA u B3aUMOCBS3b
W3YYEHHBIX IOHATHNA, NPUMEHSTH
COOTBETCTBYIOILME TOHATUA IpU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKHUX
BEIIECTB M HX IPEBpAILCHUIL;

BBISIBJIATD B3aMOCBA3b




HABBIKAMU paspereHus
npo0Jem;

- AHAJIU3UPOBATH IIOJTYUCHHBIC B
Xoae peICHUA 3aJa4uun
PE3YyIbTaTkIl, KpUTHYCCKH
OLCHUBAaTh HUX OOCTOBCPHOCTD,
IIPOrHo3NpOBaTh HU3MCHCHHUEC B
HOBBIX YCJIOBUSIX;

- NEPCHOCUTDH 3HaHUA B

II03HABATENIbHYIO "
IIPAKTUYECKYIO obnactu
KHU3HEICATSIILHOCTH;

- HHErpHpOBATh 3HAHUS U3
pa3HBIX PEIMETHBIX 00JIacTei;

- BBIJBUraTh HOBBIC HJICH,
npemiaraTh OPUTHUHAJIbHBIE
MOJXO/Ibl U PEUICHUS;.

XUMUYECKUX 3HAHUM C IIOHATUSAMU
U IPEACTaBICHUSMHU  JIPYTHX
€CTECCTBEHHOHAYYHBIX IIPEIMETOB;

- HUCIOJNB30BaTh HAaWMEHOBAHUS
XUMHUYECKHUX COeIMHEHU
MEX1YHApOJIHOTO coro3a
TEOPETUYECKONM W  MPUKIIATHON
XUMHH U TPUBUAIbHBIC HAa3BaHUS
BAOXHEHIIMX BEIIECTB (ITHIICH,
alleTWJieH, TaulepuH, ¢eHod,

dbopmainberus, YKCYCHast
KHUCITIOTa, TJIMLMH, yrapHbId ras,
YTIIEKUCIBIT ras, aMMHMaK,

raiieHas  W3BeCTb, HeErauieHas
U3BECTD, IUTHEBAS CO/A U JIPYTHX),
COCTaBJIATh bopMyIibL
HEOPraHWYECKNX U OPTraHUYECKHUX
BEILIECTB, YPABHEHUS XUMUYECKUX
peaknmii, OOBSICHATH MX CMBICI;
IIOATBEPKIATh XapaKTEpHbIE
XUMHUYECKAE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU

DKCIIEPUMEHTAMM W 3alHUCIMU
YPAaBHEHUN XUMUYECKHUX PEAKLINN;

- YCTaHaBJIUBATh IPUHAJIC)KHOCTD
HU3YUCHHBIX HCOPraHUYCCKUX U

OPraHUYeCKUX BEIIIECTB K
ONpeAeTICHHBIM KJaccaM u
rpymiam COEJIMHECHUH,
XapakTepu3oBaTh HX COCTaB U
Ba)KHEHTIIIIEe CBOMCTBA;

OTPENENATh BUIBI XUMHUYECKUX
cBsi3ell  (KOBaJieHTHas, WOHHAs,
MeTaJlTndecKast, BOJIOPOIHAS),
TUTIBl KPUCTAJUTMYECKUX PEIIETOK
BEIIIECTB; KJIaCCU(PUITUPOBATH
XUMUYECKUE PEaKLIUH;

- NPOBOJWUTH  pacyeTsl IO

XUMUYECKUM dbopmynam u
YpaBHEHUSAM XUMHUYECKUX
peakuuii ¢  HCHOJIb30BAHHEM
buznuecKux BEJIMYMH,
XapaKTEePU3YIOIIUX BEIECTBA C
KOJINYECTBEHHOU CTOPOHBI:

Maccel, o0bemMa (HOpMaJbHBIC
yCIOBHSI)  Tra3oB,  KOJUYECTBa
BELIECTBA; HCIOJIb30BaTh




CUCTEMHbIE XMMHYECKHE 3HaHUS
JUIsl  TIPUHSATHS ~ pelIeHud B
KOHKPETHBIX KU3HEHHBIX
CUTYaIUsAX

3HaTh

- MIPUYHUHHO-CJICJICTBEHHBIE
CBSI3M M aKTyaJIM3UpPOBATH
3a7a4y, BBIIBUTaTh THIIOTE3Y €€
pelIeHUs], HAXOAUTh APTYMEHTHI
IS JO0Ka3aTelbCTBAa  CBOHX
YTBEPKICHHI, 3a71aBaTh
rapaMmeTpbl Hu KpUTEPUHN
pelICHHUS;

3HaTh

- OCHOBHBIE  IIOJIO)KEHHA O
XUMUYECKON COCTAaBJISIOLIEN
€CTCCTBEHHOHAy4YHOM  KAapTUHBI
MHUDPA, POJIM XMMHH B II03HAHUU

SABJICHUI HPUPOBL, B
(GOpMUPOBAHUM  MBIIJICHUS U
KYJIBTYpPbI JIUYHOCTH, ee

(YHKIIMOHATIBHOM T'PaMOTHOCTH,
HEOOXOIUMOM  ajs  pelleHus
NPaKTHYECKUX 3anaq "
IKOJOTUYECKH  OOOCHOBAHHOTO
OTHOILIEHHSI K CBOEMY 3I0POBBIO U
NPUPOIHOH Cpere;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeICTBA MOUCKA,
aHayM3a u
MHTEpIIpETAlUN
uH(pOopMaLuu U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH IS
BBITNIOJTHEHMS 3a/1a4
npodecCHOHAIbHON
JESATEIIBHOCTH

Ymernb

- (dbopmMupoBaTthb
MHUPOBO33PEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HaYKH u
0011eCTBEHHOMN MIPaKTHKH,

OCHOBaHHOTO  Ha  JUalore
KyJIBTYp,  CHOCOOCTBYIOILIETO
OCO3HAHHMIO CBOEro MecTa B
MOJIUKYIBTYPHOM MHUPE;

- COBCpHICHCTBOBaTI) HSBIKOByIO
W YATATEILCKYIO KYJBbTYPBI KaK
cpencTBa B3aUMOJICHCTBHUA
MG)K}Iy JJFIOObMU U TIO3HAHUA
MHUpa;

- -OBJIa/IeBaTh
VHHUBEPCATbHBIMU  YY€OHBIMH
MM03HAaBATEILHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmarmei:

- BJIAJIETh HaBbIKaMU
NOJy4YeHUsT UHPOpPMALUU U3
HUCTOYHMKOB PA3HBIX TUIIOB,
CaMOCTOSTENIBHO OCYLIECTBIIATh
IIOUCK, aHamus,

YMmernb

- IUIaHUpOBAaTb W  BBIIIOJHATH

XUMHYECKAN JKCIIEPUMEHT
(mpeBpareHus OpraHNYECKHUX
BEILIECTB pu HarpeBaHUU,

MOJIyUEHUE STHIIEHA M H3y4eHUe
€ro CBOWCTB, IPOBOJUTH PEAKIINHU
MOHHOTO 0OMEHa, KauyeCTBEHHBIE
peaknuu Ha cyibdar-, kKapOoHaT- U
XJIOpU/I-aHUOHBI, = HA  KaTHOH
aMMOHMS; peartb
DKCIIEPUMEHTAJIbHBIE 3aJa4d 110
TeMaM "Merannbt" u
"Hemeranibl") B COOTBETCTBUU C
npaBUIaMU TEXHUKU
0e30macHOCTH TNpH OOpaIleHuu ¢
BEIIECTBAMH U  JIAOOPATOPHBIM
obopymoBaHUeM;  TIPEACTABIATH
pe3yNbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUU COOTBETCTBYIOIINX
peakuuii U (GOpMyIHUPOBATH
BBIBOJIBI Ha  OCHOBE  ATHX
pE3yJIbTaTOB;

- aHaIM3UpPOBaTh XUMHUYECKYIO
UHPOPMALIMIO, TOIYYaeMylo U3
pa3HBIX HUCTOYHUKOB (CpEICTB




CHUCTEMAaTU3ALUIO u
MHTEpHpETani0 UHPOPMaLUU
pa3NMYHBIX BUAOB H  (HopMm
IIPEICTABIICHHUS,;

- co3maBaTb  TEKCThl B
pa3INyYHBIX opMaTax C y4eToM
Ha3HaYeHUs UHGOpPMALUU H
L[EJIEBON ayJIUTOpPUH, BBHIOUpas
ONTUMAJIEHYIO bopmy
[peJICTaBICHUS u
BU3yaJIM3alUu;

- OLEHUBATH JOCTOBEPHOCTB,
JETUTUMHOCTb HH(OpMAIIHH, €€
COOTBETCTBUE IIPaBOBBIM U
MOPAJIBHO-3TUYECKUM HOpMaM,;

- HCIOJB30BaTh  CPEJCTBA
WH(pOPMaAITMOHHBIX u
KOMMYHUKAITHOHHBIX
TEXHOJIOTHI B pEIICHUH
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpPTaHM3AIlMOHHBIX  33Ja4 ¢
COOII0IEHUEM TpeboBaHMt
SPTrOHOMUKH, TEXHHUKH
0e30IacHOCTH, TUTHEHBI,
pecypcocOepekenusl,
MPABOBBIX M ITHUYECKHX HOPM,
HOPM MH(pOpMaLOHHON
0€30ITaCHOCTH;

- BIIQJICTh HaBBIKAMHU
pacro3HaBaHMs W 3alIUTHI
uHpopManuu,
MH(OpMaLOHHON
0€30IMaCHOCTH JIMYHOCTH;

MaccoBoi  HMH(POpPMAIMH, CETh
WHuTtepHeT u apyrue);.

3HaThL

- LIEHHOCTH HaY4HOI
JeSITEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO
JESTEIIbHOCTh HMHAWBHTYyaJIbHO
U B IpyIIIE;

3HaThL

- OCHOBHBIE METOJbl HAYyYHOTO
IIO3HAHUS BECUICCTB U XUMHNYCCKUX
SIBIICHUI (mabmonieHue,
U3MEpPEHHE, HKCIIEPUMEHT,
MOJICIIUPOBAHUE);

OK 04. O¢dpexruBHO

B3aWMOJIEVICTBOBATh U

YMmeThb

- HOpOABJIAATH TOTOBHOCTH K
CaMOpPa3BUTHUIO,

YMmeThb

- IUIAHUPOBaTh U  BBIIOJIHATh
XUMHUYECKUN JKCIIEPUMEHT




paboTaTh B
KOJJICKTHBE U KOMaHJIe

CaMOCTOATCIbHOCTHU u
CaMOOIIPEACTICHUIO,
-0BJIaJI€BATh HaBbBIKaMH

y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM W COLMAIBHOU
JIESITENLHOCTH;

- IPUHUMATh LIEJIM COBMECTHOMN
JIeATEIIbHOCTH,

OpraHU30BBIBATH u
KOOPJMHHUPOBATh JEHCTBUA 110
€€ JOCTH)KCHHUIO: COCTABIIATH
IJIaH JIEMCTBHM, paclpeneisaTh
poJiM C  y4eTOM  MHEHUH

Y4aCTHUKOB 00CYXI1aTh
pE3yIbTaTHI COBMECTHOM
paboTHI;

- KOOPJIUHUPOBATH u

BBIINIOJIHATD pa60Ty B YCJIIOBHAX
pPCaJIbHOI'0, BHUPTYAJIbHOI'O U
KOM6I/IHI/IpOBaHHOFO
BSaHMOHeﬁCTBHH;

- OCYWECCTBJIATHL IMO3UTHBHOC
CTPATCTUYCCKOC IIOBCACHHUE B

pa3InIHBIX CHUTYaIIUsX,
OpOSIBJIATE ~ TBOPYECTBO U
BOOOpaKkeHue, OBITh
NHUIIMAaTUBHBIM

- [pUHUMATh MOTHUBBl U
apryMEHTBI IPYTUX JIFOAECH NpU
aHaJIN3e pe3yJIbTaToOB
JIeATEIbHOCTH;

- TpU3HABATh CBOE MPABO H
npaBO Jpyrux JroJed Ha
OIINOKH,

- pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MU C TIO3UIUH
JPYrOro 4YeliOBEKa;

(mpeBparteHus OpPraHUYECKUX
BEUIECTB TpU HarpeBaHuu,
KayeCTBEHHBbIC  peakuuud  Ha
aJIbJIETU]IbI, KpaxMal, YKCYCHYIO
KHUCIIOTY; TPOBOAUTH  pEaKluu
HMOHHOI'O oOMeHa, pemiarb
AKCIIEPUMEHTAJIbHBIE 3a/lay 110
TeMaM "Meramnbt" u
"Hemeranibl") B COOTBETCTBUU C
MpaBUJIaMU TEXHHUKHU
0€301acHOCTH TIPH OOpAaIEHUU C
BEIIECTBAMH U JIAOOPATOPHBIM
o0opynoBaHUEM;  MPEACTaBIATh
pe3yNbTaThl XUMHUYECKOTO
SKCIIEpUMEHTa B (opme 3anucu
YpaBHEHHUIA COOTBETCTBYIOIIUX
peaknuii U (GopMyIUPOBATH
BBIBOJABI HAa  OCHOBE  OTHX
pe3yJbTaTOB

3HaTh

- MIPEUMYIIECTBA KOMAHIHOW U
WHIUBUIYAIBHON pabOThI

3HaTh

- KayeCTBCHHBIC peaKkIuu Ha
cynbdar-, kapOboHAT- M XJIOpU-
aHMOHBI, HA KATHOH aMMOHHS;

YMmerh

YMmerh




OK 07. CopnelicTBOBaTh
COXPaHECHHIO
OKpY>Karolleu Cpebl,
pecypcocOepeKeHuIo,
MPUMEHSTH 3HaHUS 00

- MMOHUMATh BITUSIHUS
COLMAIIBHO-3KOHOMUYECKHUX

IIPOLIECCOB  HA  COCTOSIHUE
NPUPOAHOM W COLHMAIBHOU
Cpezbl, 0CO3HAHME III00aTBHOTO

- coOIro1aTh npaBuja
AKOJIOTHYECKH  IIeJIECO00Pa3HOT0
MOBEJICHUS B OBITY U TPYIOBOMH
JIEITENHHOCTH B LeJIsX
COXpaHEHHsI CBOETO 3J0POBbS U

U3MCHCHUHU KJIMMaTa, XapakTepa SKOJIOTHYECKUX | OKPYKAIOLIEH MPUPOJHON CPENbI;
TIPUHIIUTIBI npooiiem; YYUTHIBATH OMAaCHOCTh
OepeKITMBOTO BO3CHUCTBUS Ha KHUBBIE
MIPOU3BOJICTBA, i TIPOTHOSHPOBATL | rapsmb ONpeIeICHHBIX
3¢ exTUBHO HebnaronpusTHKE BEIIECTB, TIOHUMas CMBICIT
eHCTBOBATE B 9KOJIOTUYECKHE HOCJ‘IGU,Z[CTBI/{H N ——. IpeeBHOi
upe3BbIYAMHBIX NPEANPUHAMACMBIX  ICHCTBUM, | 1o nverivoii konmenTpamm
cuTyaImsX MpeaoTBpaiaTh ux;
- OBJIa/IEBaTh HaBbIKaMU
y4eOHO-UCCIIeI0BATEIBCKOM,
IIPOEKTHOM ¥ COLMAIBHOMU
JIeATEIbHOCTH.
3Hatp 3Hatp
- DIJIEeMEHTBl JKOJIOTHYECKOU | - MPEACTABICHUSA: O XUMHUYECKOH
KYJIbTYpbl- IIJJAHUPOBAHUE U | COCTABIIAIOILEH
OCYIIECTBIICHUE €CTECTBEHHOHAy4YHOM  KapTUHBI
. . MHpa, POJIM XUMUU B MO3HAHUU
- BJIMSIHUE ) BO3/ICHCTBUMH B | o IpHPOIEL, s
OKpyRatotien Spe):(e Hav OCHOBE GbOpMUPOBAHUM  MBIIIICHUS U
3HaHUS 1eNell  yCTONYMBOrO KyTBTYPBI THHOCTH, ce
Pa3BUTHS YEIIOBEUECTBA; (YHKIHOHANBHON PaMOTHOCTH,
- AKTHBHOE HernpusiTie | HCOOXOMMMON Ui pelIeHHUs
JeicTBull, npuHOcAUX Bpex | [IPAKTHICCKHX 3amaq u
OKpYy>Katommeii cpeje. JKOJIOTUYECKH 000CHOBaHHOTO
OTHOLIEHMSI K CBOEMY 370POBBIO U
MIPUPOAHON Cpene;
K 3.6 OcCymIecTBISITh KOHTPOJb Ka4eCTBA BHITIOTHSAEMBIX PalboT.

JIMYHOCTHBIE Pe3yJbTAThI Kox JHMYHOCTHBIX
pe3yabTaToB
peaju3anum NporpaMMbl BOCIIMTAHUS
peaau3zanumn
(neckpunTOpPHI) NMporpamMmslI
BOCIIUTAHMS
Oco3Harommii ce0s rpakIaHMHOM U 3allIUTHUKOM BEJIMKOM CTPaHbI JIP 1
[IposBisIIOMINI AKTUBHYIO TPAXKIAHCKYIO MO3UIUIO, TE€MOHCTPUPYIOMINI
MIPUBEPKEHHOCTh MPHUHIMIAM YECTHOCTH, MOPSAAOYHOCTH, OTKPBITOCTH, JIP 2
SKOHOMUYECKH AaKTUBHBIM UM Yy4YacTBYIOIIUM B CTYJEHYECKOM U




TEPPUTOPUATLHOM CAaMOYIIPaBICHUHW, B TOM YHCIE Ha YCIOBHSIX
100POBOJIBYECTBA, MPOAYKTUBHO B3aUMOACHCTBYIOUIHNI U yUaCTBYIOIIHIL B
JeSTEIbHOCTH OOIIECTBEHHBIX OPTaHU3aIUN

CobOmrogaromuii ~ HOpPMBI  MPABOMOPSIIKA,  CIEAYIOMIMN  Hjaeanam
Tpa)IaHCKOro 0o0IIecTBa, obecrneueHus 0€30MacHOCTH, MpaB U CBOOOJ
rpaxnaan  Poccun. JlosnpHBIE K yCTaHOBKAM U IPOSIBIICHUSM
NpeCTaBUTENeH  CYOKyJlbTYp, OTIMUYaromuid ux ot rpymn ¢ |JIP3
JNECTPYKTUBHBIM W JCBHAHTHBIM TMOBEJACHHEM. JleMOHCTpUPYIOIINIA
HENpUATHE U MPEAYNPEeKIAIONINI COIUAIBHO OMAacHOE MOBEICHUE
OKPYKAFOIIHX

[IposBisifoluit ¥ JIEMOHCTPUPYIOIIMH yBaXKEHHE K JIIOASAM TpYyAa,
OCO3HAIOIIMK  I[EHHOCTh coOcTBeHHOTO Tpyda. Crpemsmmiics K
(OpMHPOBAHHIO B CETEBOM cpese JIMYHOCTHO M IMPO(ecCHOHAIBLHOTO
KOHCTPYKTUBHOT'O «LIH()POBOTO ciiear

JIP 4

Oco3HarouMii  NPUOPUTETHYIO  IIEHHOCTh  JIMYHOCTH  YEJIOBEKa;
yBaXKarolMi COOCTBEHHYI0 M UYKYK YHHUKQJIbHOCTh B pazauyHbiX | JIP 7
CUTYyalUsX, BO BCceX OpPMax U BUAAX JEATSITLHOCTH.

CobOmroparomuii ¥ NpONAraHJAMPYIONIUN  TpaBWia  3J0POBOTO U
Oe3omacHOro o0paza KH3HH, CIOPTa; MNPEIYNPSKIAMUN OO0
MPEOJIOJICBAIONINN 3aBHCUMOCTH OT aJIKOTOJIs, Tabaka, MCUXOAKTHBHBIX
BELIECTB, a3apTHbIX HUrp U T.A. COXpaHAOUUN MCUXOJIOTHYECKYIO
YCTONYMBOCTh B CUTYaTMBHO CIIOXKHBIX WJIM CTPEMUTETBHO MEHSIOUIUXCS
CUTYaIUsIX

JIP9

3aboTsamumiics O 3alMTe OKpYXarollel cpelbl, COOCTBEHHOW U 4yXOon

N JIP 10
0€30MacHOCTH, B TOM 4YHcIie IUPPOBOI

1.5. Pexomenayemoe KOJIH4ECTBO 4aCOB HA OCBOCHHE NMPOrpaMmbl 001e00pa3oBaTeIbHON
Y4eOHOI JMCIUIIUHBI:

O6beM 00pa3zoBaTeNIbHOM MporpaMmebl 52 yaca, B TOM YHCIIE:

00s13aTeIbHON Y4eOHOM Harpy3Ku 00yJaromerocs ¢ npemnojaaBaTesieM — 48 4acos;
KOHCYJIbTAIIMU - 2 YaCOB;

POMEKYTOYHAs aTTeCTaus — 2 4acoB.




2. CTPYKTYPA U COJAEP)KAHHUE OBIIEOBPA3OBATEJBLHON YUYEBHOM

TACIHATITAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO# padoThl

Buj yueOHoi1 padoThl

Oobvem uacoe

O0bem o0pa3oBaTeIbHOI IPOrpaMMbl (Bcero) 52
CymmapHasi yuyeOHasi Harpy3ka o0y4awIUMXcs BO B3aHUMOJEHCTBHU C 48
npenojaBarTejiemM
B TOM YHCIIC:
TEOPETHYCCKUE 3aHATHS 16
MPAKTHYECKHUE 3aHATUS 16
JlaGopaTopHblie 3aHITHS 16
KoHcyabTanuu no y4e0Hoi TUCIUNIIHHE 2
[IpomexyTouHas aTrecTaums ¢ popme ough.3avema 2




2.2. TeMaTH4yecKMil IJIAH U CoJepKaHNe 001e00Pa30BaTeJIbHON Y4eOHOM TUCIMILIHHbI

HaunmenoBanue Conep:xanue yueOHOro MarepuaJa, JadopaTopHbie U O0bem XapakrepucTuka Koanr
pa3/1esioB U TeM NpaKTHYecKue padoThl, CAMOCTOSITE/IbHAsI pad0oTa 00y4aIOLIUXCH, 4yacos BU/I0B KOMIIeTeHIUi 1
KYypcoBasi padoT (IIPOeKT) (eciu npedycmompenbvt) AesiTeJIbHOCTH JIMYHOCTHBIX
CTY/J€HTOB pe3yJabTaToB,
¢popmupoBanmnio
KOTOPBIX
croco0cTByer
3JIeMEeHT
NPorpamMmbl
1 2 4 5
Pasznea 1. OCHOBBI CTpPOEHMSI BelleCTBA
Tema 1.1. Cooepoicanue yuebrnoeo mamepuaid K(}’Ifgfgﬁg y OK 01,
CrtpoeHue aToMoB . JEKIAH JP 1,
XUMUYECKHUX COBpeMeHHaﬂ MOZACIIbL CTPOCHUA aToMa. CHUMBOJIMYECKUN SI3BIK XUMUU.
9JICMEHTOB U | Xumuueckuid aieMeHT. DIeKTpoHHas KoHpurypaus aroma. BaneHTHbIe JIP 2
npupoaa .
XII;MquCKOﬁ CBSI3H AJNIEKTPOHBI. BalleHTHOCTh. DNEKTpOHHAs MPUPOAA XUMUUYECKON CBSI3H. JIP 3
DNIeKTPOOTPULIATETLHOCTh. BUbI XUMUYECKON CBsI3W (KOBaJICHTHAs, JIP 4
WOHHAsI, METAJITHYECKasi, BOJOPOJIHAS) U CIIOCOOBI ee 00pa30BaHUS JIP 7
Ilpakxmuueckue 3ansamust 2 Pemenue 3aganuii
Pemienne 3amaHnii Ha HKCNOJB30BAHME XWMHYECKOW CHUMBOJMKU M
Ha3BaHWH COEJMHEHHMH [0 HOMEHKIATYype MEXIYHAapOIHOIO COH3a
TEOPETHUUECKOM M MPUKIATHON XUMHUU U TPUBHAIBHBIX HA3BaHUMW IS
COCTABJICHUS XUMHYECKUX (HOpPMYNT JIByXaTOMHBIX COEIWHEHUI
(oxcuoB, Cynb(UIOB, TUAPUAOB M T.I.) U JAPYTUX HEOPTaHUYECKUX
COCIMHEHUH OTJIEIbHBIX KJIACCOB.
Camocmosamenvuas paboma obyuarowuxcs 2 Pemenue 3aganui

[IpakTnyeckue 3amaHusi Ha YCTAHOBJIEHUE CBSI3M MEXIY CTPOCHHUEM
aTOMOB XHMHWYECKHX DJIEMEHTOB W TMEPHOJUYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIUHEHUN B COOTBETCTBHUU C
nosnoxkeHueM [lepronueckoil CucTeMsl




Tema

IHepuoguyeckuii

3aKOH

1.2.

H TaoJuna
JI.LA. MenaeeeBa

Hpakmuuecmte 3AaHAMUA

Ilepnonnueckas cucrema xumudeckux siaeMeHToB J[.M. Menneneesa.
®usnueckut cmbica Ilepuogumueckoro 3akona J[.M. Menneneena.
3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB,
00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEHIECTB B COOTBETCTBUU C
MOJIO)KEHUEM XMMHYECKoro »siiemeHta B llepumoamyeckoil cucreme.
Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha
XapaKTepU3alUUI0  XUMHMYECKUX  DIEMEHTOB  «MeTammmueckue
HEMETAJUIMYECKUE CBOWCTBA, 3JIEKTPOOTPUILIATEIBHOCTh XUMHUYECKUX
AJIEMEHTOB B COOTBETCTBUM C MX DJIJIEKTPOHHBIM CTPOCHUEM WU
MOJI0KEHUEM B MEPUOJAUYECKON CUCTEME XMMHUYECKHUX 3ieMeHToB JI.M.
Meupeneena

Pemenue 3aganun

OK 01,
OK 02,
JP 1,
JIP 2
JIP 3
JIP 4
JP 7

Pazpea 2.

XuMHYEeCKHe peaKkunu

12

Tema

Tunsl

2.1.

peakuuii

XUMHUYECKHUX

Cooeporcanue yuebrno2o mamepuana

Knaccudukanms ¥ TUOBI XMMHYECKHX pEaKIUH C  ydacTHeM
Heopranudeckux  BemiecTB.  CocTaBieHME  ypaBHEHHMH _ peakUuid
COCITMHEHUS, PA3JIOKCHHS, 3aMEIIICHHU s, 0OMEHA, B T.4. PEaKINil TOPCHHSI,
OKHCIICHUS-BOCCTAHOBJICHUS.

ypaBHeHI/ISI OKHCJICHHUA-BOCCTAHOBJICHU . CreneHb OKHUCJICHUA.
Oxuciurellb MW BoccTaHoBUTENb. (CocTaBlieHHE U YpaBHUBAHUC
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ MCTOAOM DJJICKTPOHHOI'O
Oananca. OKHCIHUTEIIBHO-BOCCTAHOBHUTEIbHEIC pcaknuu B TMIPHUPOAC,
MMPOU3BOACTBCHHBIX IIPpOHECCaxX 1 KU3HCACATCIBHOCTH OPIraHU3MOB

Paborac
KOHCIIEKTOM

HpakmulteCKue SAHAMUA

KonnuectBeHHble oTHOIICHUS B XUMHH. OCHOBHBIC KOJIMICCTBCHHBIC
3aKOHBI B XUMHH U PACUCTEI [0 YPABHCHUAM XUMHYCCKUX PCaKIINU

Pertenue 3aganui

Jlabopamopnvie 3ansamus
Jlabopamopnas paboma “Tunel xumuueckux peaxyuti”.

UccnenoBanne TUNOB (MO COCTaBy U KOJUYECTBY HCXOJHBIX H
0o0pa3yromuxcsi BEIIECTB) M MNPU3HAKOB  XUMHUYECKUX  PEAKIIHi.
IIpoBenenne peakuuii MOHHOrO OOMeHa, 3aJaHMs Ha COCTaBJIECHHE
MOHHBIX peaKIuil

Cocrasnenne
oTuéra

Camocmosmenvnas paboma 00y4arouuxcsi

Mouib Kak eIMHHUIA KOJIMYECTBA BelecTBa. MousipHas Macca. 3aKOHbI
COXpaHEHHUs MACCHI ¥ YJHEPTUU. 3aKOH ABOTaIpo.

Pemenue 3aganun

OK 0T,
JIP 1,
JIP 2
JIP 3
JIP 4
JIP 7

Tema

2.2,

DJIEKTPOJIUTHYECKASA

Cooeporcanue yuebno2o mamepuana

Paborac
KOHCIIEKTOM

OK 01,




AMCCOLMAIUS
MOHHLIA 00MeH

H

Teopuss BAEKTPOIUTHUUECKOM Auccourdauuu. HoOHBL. DIEKTpOJUTHI,
HEXIEKTPOJINTEL. Peakiuu unonHoro o6mena. KwucinoTHO-OCHOBHBIE
peakuuu. 3aaHusi Ha COCTABJIICHHE MOHHBIX PEaKINi

Tupponus coneil. 3HaueHWE THAPOIU3a B OMOJOTHYECKHX OOMEHHBIX
npoueccax. [Ipyumenenue runponnsa B IpOMBILUIEHHOCTH

Hpaxmuuecm{e 3AHAMUA

Cocrasnenue peakiuii FOHHOIO 0OMEHA ITyTEM COCTABIEHUS UX MOJIHBIX
Y COKpAILCHHBIX HOHHBIX YPaBHEHUH

CocraBieHue ypaBHEHUN TUIPOJIN3A.

Pemenue 3aganui

Jlabopamopnvie 3anamus
Jlabopamopnas paboma «Peaxyuu 2uoponuzay.

Hccnenosanue cpeibl pacTBOPOB COJICH, 0Opa30BAHHBIX CHJIBHBIMU M
CIa0bIMM IIPOTOJNIMTAMH, M MX PEaKUMH C PacTBOpaMH  INEJIOYM U
kapOoHarta Hatpus. CocTaBieHHe PEaKIMi THIPOIN3a COIeH.

Cocrasienue
oryéra

OK 04,
JP 1,
JIP 2
JIP 3
JIP 4
JP 7

Pa3zpgen 3

CTpOCHI/Ie U CBOHCTBA HEOPraHuIe€CKMUX BE€UICCTB

12

Tema
Knaccupuxauus,
HOMEHKJIATypa
CTpoeHHe
HEOPraHUYeCcKHuX
BeIlleCTB

3.1.

Hu

Cooeporcanue yuebnoz2o mamepuana

[Ipenmer Heopranmveckoil xummu. Kinaccupukanus HEOPraHUYECKHX
BenlecTB. [IpocThie U ciaoxkHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX
BEUIECTB (OKCHABI, THAPOKCUABI, KHUCIOTBL, COJH). B3aumocBs3b
HEOPraHMYECKUX BeIecTB.. [IpudanHbl Mnoroodpasm BEILIECTB

Paborac
KOHCIICKTOM

HpakmulteCKue SAHAMUA

HomeHknaTtypa HEOpraHMYECKUX BEIIECTB: HA3BaHHUE BEILECTBA MCXOMS
U3 UX XMMHUYECKOH (POPMYIbI MM COCTaBICHUE XUMHUYECKON (popMyIIbl
WCXOMA U3 HasBaHWA BemlecTBa nmo mexayHapoanod (MIOIIAK) wim
TPUBUAIBHON HOMEHKJIIATYpE.

Pemenue npakTuyeckux 3aaHuii Mo Kiaaccu(uKaui, HOMEHKIAType U
XUMHUYECKUM (OopMyJiaM HEOPTaHWYECKUX BEILECTB Pa3IMUHbIX KJIACCOB
(yrapHslii ra3, yriekuciblii ra3, aMMHUaK, rameHasl U3BecTh, HeramleHas
U3BECTh, MMUTHEBAS COAA M JIPYTHX): HAa3bIBaTh U COCTABIATH (POPMYIIBI
XUMUYECKHUX BEIIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIacCy.

HUctounuku  xumuyeckoil  uHpopmanuu  (CpeAcTB  MaccoBOM
uHpopmanuu, cetb WutepHer u apyrue). Ilouck wunpopmarmu mo
Ha3BaHUAM, UACHTU(PHUKATOPaM, CTPYKTYPHBIM GopMysaM

Pemenue 3aganun

Camocmosamenvras paboma 00y4arouuxcsi

ArperaTHble COCTOSHHUsSI BeulecTBa. Kpucraminueckue U amMopQHbIE
BEHIECTBA. THIIBI KPHCTAIUIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJIAPHAs,
MOHHAs!, METAITMYECKasi). 3aBUCUMOCTh (DU3NYECKHUX CBOMCTB BEILIECTBA

Pertenne 3aganui

OK 01
OK 02
TIK 3.6
JIP 1,
JIP 2
JIP 3
JIP 4
JIP 7
JIP 10




OT THIA KPUCTALIMYECKOH PELIETKH. 3aBMCUMOCTh XHMMHUYECKOU
AaKTUBHOCTU ~ BELIECTB OT _ BUJA XUMHYECKOHM CBA3M U  THUIA
KPUCTATUIECKOM pemeTku. [IpuunHbl MHOTOOOpa3us BEIIECTB

Tema 3.2. Cooeporcanue yuebno2o mamepuana Pabora ¢

N KOHCIIEKTOM
duzuko- Mertamisl. O01ue Gpunyeckue 1 XMMHUYECKHE CBOMCTBA METAJLIOB. JEKLIU
XUMHYeCKHe Crioco0sbI morydeHus. 3Ha4eHNe METaNIOB M HEMETaJIOB B IPUPOJIC U
cBoiicTBa YKU3HEJEATEIIbHOCTH YeJIOBeKa U oprann3mMoB. Kopposus MeTanos:
HEOPraHu4ecKux BU/JIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UU
BellecTB

Hemeramnsl. OOmue ¢pusnyeckue 1 XUMHUECKUE CBOMCTBA HEMETAILJIOB.
Tunnunslie cBoiicTBa HemeTawoB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa CoeIMHEeHNH HeMeTaioB. KpyroBopoTsl OMOreHHbIX
3JIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB
(OKCHIOB, TUIPOKCHUIOB, KUCIIOT, COJICH U Ap.). 3aKOHOMEPHOCTH B
MU3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCIHHEHHH,
BBICIINX OKCHJIOB M THPOKCHIOB

Tlpaxkmuueckue 3auamus Pemenue 3amanun OK 01
CocraBiieHHE YpaBHEHHI XMMUYECKUX PEAKIMI ¢ yJaCTHEM MPOCTHIX U OK 02
CJIO’KHBIX HEOPTAaHMYECKUX BEIIECTB: METAJIJIOB M HEMETAJJIOB; OKCHIOB

METAJIJIOB, HEMETAUIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX 1K' 3.6
KUCJIOT, OCHOBaHMH U aM(pOTEPHBIX TMIPOKCHIOB; HEOPraHMYECKHX P 1
COJIEeH, XapaKTEPHUIYIOIIUX UX CBOMCTBA. ’
Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHMM Ha JIP 2
CBOICTBa, COCTaB, IOJTyYeHUE U OE30MaCHOE HCIIOIb30BaHNE BAKHEUIITUX JIP 3
HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOW AESITeTbHOCTU

YeJI0BeKa JIP 4
Jlabopamopnvbie 3ansamus Cocrasnenne JIP 7

. oTuéra
Jlabopamopnas paboma «Ceoticmea memanios u HeMemaiiogy. JIP 10

I/ICCJ'IGI[OBaHI/Ie (bHSI/I‘ICCKI/IX 1 XUMHYECKUX CBOMCTB METAJIJIOB U
HeMeTaJlIoB. Penrenne OKCIICPUMCHTAJIBHBIX 3a/a4 I10 CBOMCTBaM
XUMHUYCCKUM CBOI‘/’ICTBaMI MCTAJIJIOB U HEMCTAJIJIOB, 11O PACIIO3HABAHUIO U
MOJIYYCHHUIO COCANMHCHU N MCTAJJIOB 1 HEMCTAJLJIOB.

Camocmosamenvuasn paboma obyuarowuxcs

Mertamibl. O01ue pu3nyeckue 1 XUMUYECKHe CBONCTBA METAJLIOB.
CrniocoObl nonydeHus. 3HayeHNe METaNIOB M HEMETaJUIOB B IPUPOJIE U
KU3HEJEATEIILHOCTH YEJIOBEKA U opranu3mMoB. Koppo3us MeTanos:
BU/IbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UU

Hewmeramnsl. O01ue ¢pusnyeckue 1 XUMUYECKHE CBONCTBA HEMETAJIOB.
Tunuynsle ceoricTBa HeMeTawioB IV— VII rpymn. Knmaccudukanus u

Pemenue 3aganuii




HOMEHKJIaTypa COEAMHEHUN HeMeTau10B. KpyroBopoTsl OMOTreHHbIX
3JIEMEHTOB B IIPUPOJIE

Tema 3.3. | JlabopamopHnuvie 3auamus 2 Cocrasienune OK 01
Nnentunduxanus oTuéTa
HeOpraHMYecKHX Jlabopamopnas paboma «Moenmughuxayus neopeanuyeckux OK 02
BeIeCTB sewecme.
m § IK3.6
Pemenue sxcriepuMeHTaIbHBIX 337a4 10 XUMHUYECKUM CBOMCTBaM
METAJUIOB ¥ HEMETAILIOB, 110 PACIIO3HABAHMIO M IOy YEHHIO JIP 1,
COCIMHEHUI METaJUIOB U HEMETAJLIOB. JIP 2
W nenTndukanns HeOPraHM4ECKUX BEWECTB C UCIOIb30BAHUEM UX JIP 3
%I/I?)I/IKO-XI/IMI/I‘ICCKI/IX CBOMCTB, XapaKTEPHBIX KaU€CTBEHHBIX PEAKIIHIA.
a4eCTBEHHBIC PEaKIuy Ha cyJib(ar-, KapOoHAT- U XJIOPUI-aHHOHBI, Ha JIP 4
KaTHOH aMMOHUS
JIP 7
Pasnean 4. CTpoeHue U CBOICTBAa OPraHMYECKHUX BeleCTB 12 OK 01
IIK 3.6
Tema 4.1. | Cooeporcanue yueono2o mamepuana 2 Pabora ¢
Kaaccuduxanus, . KOHCIIEKTOM JIP 1
cTpoeHue n | [losBnenne u pasBuTHE OPraHMYIeCcKoi XuMuK Kak Hayku. IIpeamer JEKIIH ’
HOMEHKJIATypa OpraHUYECcKON XUMUU. MecTo U 3HaUYeHUE OPraHu4YeCKON XUMHHU B JIP 2
OPraHUu4YecKuX CUCTCMC CCTCCTBCHHLIX HAYK.
BEIIeCTB JIP 3
XUMHYECKOE CTPOCHHUE KaK MOPSIOK COSTUHEHHS aTOMOB B MOJICKYJIE
COTJIACHO MX BaJeHTHOCTH. OCHOBHBIE MOJIOKEHUS Teo];f\l;lln JIP 4
XHMHYECKOTO CTPOCHHUS OpraHM4eckux coeaunennii A.M. byrieposa.
VIIIepoHbli CKENET OPraHMYIeCKOH MOJIEKYJIBL, 3aBUCHMOCTh CBOMCTB JIP 7
BEIIECTB OT XUMUYECKOTO CTPOCHHUS MOJIeKYl. VI3oMepust U U30Mephl. TP 10
Ilpakmuueckue 3anamus 2 Pemenue 3amanun
HomeHknatypa opraHMuecKkux COeAMHEHU OTIEIbHBIX KIaCCOB
(HachlIIIEHHbIE, HEHACHIIIICHHBIE M ADOMATUYECKUE YTTIEBOAOPO/IBI,
CIIUPTHI, (DEHOJIBI, aJTbJACTU b, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)
Camocmosamenvuasn paboma oby4arowuxcs 2 Pemenue 3aganuit

[TonsiTre o pyHkuMoHaNbHOU Tpymie. Paaukan. [TpuHnumet
KJIacCU(UKALMU OPraHUYECKUX COeAMHEHNN. MexX1yHapogHas
HOMEHKJIATYpa U IIPUHIIKIBI HOMEHKJIATYPbl OPraHU4ECKHX
coenuHeHui. [ToHsTHE 00 a30TCOAEPKALIUX COSTUHEHUSX,
OMOJIOTHYECKH aKTUBHBIX BellleCcTBax (yriieBoJax, KUpax, OenKax u
ap.), BHCOKOMoneK\)/MpHHX COEMHEHMSIX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO




Tema 4.2. CeoucrBa | [I[pakmuueckue 3anamus Pemenue 3aganui OK 01
OpraHuYecKux . .
COeTMHEeH Ui CBoiicTBa OpraHUYEeCKUX COCTMHEHUM OTACIIbHBIX KIacCOB OK 02
(TpuBHANbHAS U MEXAYHAPOAHAS HOMEHKJIATYPa, XUMUUYECKHE
CBOMCTBA, CIIOCOOBI MOJIYUEHHS): IPENEIIbHBIC (AIKAHBI U OK 04
[UKJIOAJKAHBI ), HETIPECIbHbIC (ATKEHBI, AIKUHBI U aJIKaIUEHbI) U TIK 3.6
apoMaTHYECKHE YTIEBOIOPOAbI, CIUPTHI U (hEHOJIbI, KAPOOHOBBIE :
KHUCTIOTHI ¥ 3(DUPBI, AIIbJICTU/IBI U KETOHBI, AMHUHBI i AMUHOKH CIIOTHI, TP 1
BBICOKOMOJIEKYJISIPHBIE COSIMHEHU. 3aJaHHs HA COCTaBIICHUE ’
YpaBHEHUN XUMHUECKUX PEaKLIUN ¢ yyacTUEeM OpraHMYeCKHUX BEIIECTB JIP2
Ha OCHOBaHMU MX COCTaBa U CTPOCHUS P 3
Jlabopamopuvbie 3ansamus CocrapieHue
oT4éTa JIP 4
Jlabopamopnas paboma “lIpespawenus opeanuyeckux eeujecmas npu
Haepesaruu". JIP 7
[Tomydyenue 3TUIEHa U U3yYEHUE €ro CBOMCTB. MoennpoBanue JIP 10
MOJICKYJI U XMMHUYECKUX MpPEeBpallleHuii Ha MpuMepe dTaHa, STHIICHA,
areTuiieHa u Jip
Jlabopamopnuvle 3anamusi CocraBneHue
oTyéTra

Jlabopamopnas paboma «Kauecmeennvle peakyuu Ha omoenbHvle
KIIACCbl OP2AHUYECKUX 8eUeCmEy.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUH, HCIIOIb3yEeMbIX IS
O0OHapyXEeHHS OPraHUYECKUX BEIECTB Pa3NIUYHBIX KJIaCCOB: ()EHOIIOB,
aNbJIETHIOB, KpaxMaia, YKCYCHON KUCIOThI, aMUHOKHCIIOT, OSIIKOB U
ap. Onucanne HaOMIOAaEMBIX SBJIEHUI U COCTABICHUE XMMUYECKHUX
pPEaKIuii U cXeM.

Camocmosamenvuas paboma obyuarowuxcs

[IpenenbHble yrieBoaopoabl (aIKaHbl U HUKIOATIKaHbl). 'opeHne
MeETaHa KaK OJIMH U3 OCHOBHBIX MICTOYHHUKOB TEIJIa B IPOMBIIIEHHOCTH
u ObITy. CBOMCTBA PUPOJIHBIX YIIIEBOAOPOJOB, HAXOKICHHUE B IPUPOE
U TIPUMEHEHUE alIKaHOB;

Henpenenbusie g_anKeHBI, AJIKMHBI U aJIKaJIMEHBl) 1 apOMAaTUYECKUE
yrieBoaopoAsl. I openue anetunena Kkak HICTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH I CBAPKHU U PE3KH METAJUIOB

Kucnopoaconepxkaniue coennaennst (CUpThl 1 PEHOIBI, KapOOHOBBIE
KHCJIOTHI ¥ (DUPBHI, aTTbJECTHIBI U KETOHBI, )KUPBI, YTIECBOIbI).
[IpakTyeckoe NPUMEHEHUE YTHICHTTUKOIIS, TIUIepuHa, (eHoa.
[Ipumenenue popmanbaeruaa, areTaibIeruaa, YKCyCHOM KHCJTOTBI.

bUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Moroiue cCBOMCTBa
MBLIa

Pemenue 3aganuii




A3oTcoaepkalire CoOeIMHEHNS (AaMUHBI 1 aMHUHOKHCIIOTBI, OCJIKN).
BricokoMOuIeKyIsipHbIE COeAMHEHUSI (CHHTETUYECKHE U OMOJIOTMYECKH -
aKTUBHbIE). MOHOMED, IOJIUMED, CTPYKTYypHOE 3BeHO. [Tonumepusanus
JTUJICHA KaK OCHOBHOE HAIIPABIICHUE €r0 UCIIOJIb30BAHMUS.

I'eneTndeckas cBsI3b MEXKy KJlacCaMU OPraHUYECKUX COCIMHEHUN

Tema 4.3. Jlabopamopnule 3ansamus CocraBienue OK 01
. . oTuéta
Nnentudukanus Jlabopamopnas paboma: “Hoenmugpurayus op2anuieckux coeourenul OK 02
OpraHuvyecKux OMOEeNbHBIX KIIACCO8
BEIIIECTB, ux . OK 04
3HAYCHHE n | UnenTudukanys opraHuuecKux COEIMHEHUM OTAENBHbIX KIacCcoB (Ha
npHMeHeHHe B | IPUMEPE aNbAETUI0B, KPaXMaja, yKCYCHOM KHUCIIOTHI, OCIKOB U T.II.) C 1IK 3.6
OBITOBOI u | UCIIOJIE30BAaHUEM X (PU3UKO-XMMHYECKHMX CBOWCTB M XapaKTEPHBIX TP 1
NPOM3BOJCTBEHHOl | KQYCCTBEHHBIX peakumid. JleHaTyparus Genka pu HarpeBaHuu. J
AeSITETLHOCTH Y€ L{BeTHBIC peakuuu OEIKOB. BOZHUKHOBEHHE aHATMTHYECKOTO CUTHAIA C JIP 2
TOYKH 3PEHHSI XMMHYECKHX IPOIIECCOB IIPU NIPOTEKAHMU KaueCTBEHHOM
peaKuu, MO3BOJISIONICH HASHTHPUIIPOBATH MPEATOKEHHBIE JIP 3
OpraHUYECKHE BEIIECTB
JIP 4
JP 7
Pasnea 5. PacTtBOpBI OK 01
OK 02
Cooeporcanue yuebno2o mamepuana Pabora ¢
KOHCIIEKTOM OK 07
PactBopeHue kak ¢pu3znko-xumMuueckuit mpouecc. PactBopbl. Crioco6b! K 3.6.
IPUTOTOBIICHUS pacTBOpoB. PacTBopuMocTh. MaccoBas 103 1P 1
pacTBOpeHHOro BemecTBa. CMbICT MOKa3aTels NpeaeabHO J0MTyCTUMON ’
KOHIIEHTPALMHU U €r0 UCIIOJIb30BaHHUE B OLIEHKE SKOJIOTUYECKOM JIP 2
0€30MacHOCTH. JIP 3
Tema S.1. JIP 4
[TpaBusia HKOIOTUYECKHU 11€TIECO00PA3HOTO MTOBECHUS B OBITY U
IlonsiTne 0 | TPYZIOBOM NESATEILHOCTH B LIETISIX COXPAHEHHS CBOETO 3/I0POBBS U JIP 7
pacTBopax OKpPY’KaroIlled MPUPOIHOM CPEbl; OIIACHOCTh BO3/IEUCTBUS HA KUBBIE JIP 10
OpPraHU3MBbI ONPE/IETICHHBIX BEILECTB.
Penrenune npakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 3a/IaHUI Ha
pacTBOPBI, UCHOJIb3yeMbIE B OBITOBON U MPOU3BOACTBEHHOMN
JesITeIbHOCTH YeTloBeKa
Cocrasienue

Jlabopamopnvie 3anamus

oTuéra




Jlabopamopnas paboma «IIpucomosnenue pacmeoposy.

[TpuroroBneHue pacTBOPOB 33JaHHOM (MaccoBOM, %) KOHLIEHTpaLH (C
PAaKTUKO-OPUEHTHPOBAHHBIMU BOIIPOCAMH) U OIPEACIICHUE CPEIbI
BOJHBIX PaCTBOPOB.

Paznean 6. XuMmusi B ObITY U IPOM3BOJACTBEHHOM /1eATEJIbHOCTH YeJI0BEKA 2 OK 01
OK 02
2 Pabora ¢
KOHCIIEKTOM OK 04
OK 07
Cooepoicanue yuebHo2o mamepuana
[IK 3.6
Hoselimume 10CTHXKEHUS XUMAYECKON HAYKH U XUMUYECKOU P 1
Xumusi B ObITY M | TexHosoruu. Posib XuMum B o06ecrieueH!H 3K0JIOTHYECKOil,
NMPOU3BOJACTBEHHOI | DHEPreTHUUECKOM U MUIIEBOM 0€30MaCHOCTH, PA3BUTUN MEAUIIUHEI. P 1,
AeATeIbHOCTH [TpaBuiia moucka u aHaIKM3a XUMUYECKOM HH(OPMALIUU U3 Pa3THUHBIX JIP 2
YeJI0BeKa MCTOYHUKOB (Hay4Has U y4eOHO-Hay4yHas IUTepaTypa, CpeacTBa JIP 3
MaccoBoi HHpopManuu, ceTb IHTepHET) JIP 4
JIP 7
JIP9
JIP 10
Koncyapranum no y4e0Ho#i JMCIUIIIINHE 2
IIpome:xkyTouHasi aTTecTanus 2
Bcero: 92




3. YCJIOBUs PEAJIMBALIAN PABO‘IEI?'IUHPOFPAMMI)I
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIUAIIJIMHBI

3.1. TpeGoBaHusi K MUHHUMAJIbLHOMY MATePUAJIBLHO-TEXHHYECKOMY O0ecredeHHIo
Peanmauml nporpamMmbl JUCHUTITIIIMHBI TpGGyCT HaJIU4us:

Y4eOHOro kabmHera EcTrecTBeHHOHAYYHOI0 HMKJIA

(vkaszvieaemces naumenosanue)

JlaGopaTopuii EcrecTBeHHOHAYYHOI0 IIUKJIA

(vkaswiearomes npu nanuuuu)

Oo0opynoBanne yueOHOro kabnHera:

1. Ta6muua Menneneesa,

2. Tabnuia pacTBOPUMOCTH

3. YueOHbIe GUITBMEI

4. Iudposbie 00pa3oBaTeIbHbIC PECYPCHI

Texnuueckue cpeacTa 00yYeHHUs:
1. KomneroTep ¢ ycTpoiicTBaMH BOCIIPOU3BEIEHUS 3BYKA,
2. Ilpunrep,

3. MynpTUMEINa-IPOEKTOP C IKPAHOM.

Oo6opynoBanue jJadopaTopum U padounx MecT JadopaTopuu

MEH3YpPKH, MUMETKU-KANEIbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbl, IPEIMETHBIE U TOKPOBHBIE
CTeKJIa, IUTaHILETHI [T KaleJIbHbIX peaklui, (uabTpoBaibHas Oymara, IpOMbBIBAJIKH,
CTEKJISTHHbIE IPOOUPKH, PE3NHOBBIE MPOOKH, POHAPHUKHU, HAOOP PEAKTHBOB, CTEKIISTHHBIE
MAJOYKH, IITATUBBI IS TPOOUPOK; MEPHBIE IIMIIMHPHI, BODOHKH CTEKJISIHHBIE, BOPOHKHU
nenutenbHble auHIpuyeckue (50-100 mi), CTynKu ¢ necTUkoM, GpaphopoBbIe YaIlIKH,
NUHIETHI, GHIBTPbI OyMakHbIE, BaTa, MapJisl, YaCOBBIE CTEKJIA, HJIEKTPOIUIUTKH, JJaDOpaTOpHbIE
IITaTUBBI, CIIUPTOBBIE TOPEIKH, CIUYKU, TIPUOOP AJIS TTOTYUYEHUS ra30B (WM IPOOUpKa C
ra300TBOJHOM TPYOKOM), IepkKaTeiu i IpOOUPOK, CKIISIHKU JJIsl XpPaHEHUS] pEaKTHBOB,
pa3iaTouHble JOTKH; XuMuueckue crakansl (50, 100 u 200 mi); mnarenu; NUHILETHI; TUTEIbHBIE
IIMIIBL; CEKYHJIOMEPHI (TaiiMepsl), MepHble pooupku (Ha 10—-20 mit) u MmepHbIe KosobI (25, 50,
100 u 200 mi), BoasiHas 6aHs (WJIM TEPMOCTAT), CTEKJISTHHBIE TTAIOUKH; KOHUYECKUE KOJIOBI TS
tutpoBanud (50 u 100 mu1); MHAUKATOPHBIE MTOJIOCKH IS oripenesneHus pH u ctannaptHas
MH/IMKAaTOpHAs [IIKaJla; yHUBEPCAIbHbIN HHAMKATOp; uneTky Ha 1, 10, 50 mu (unu 1o3aTopsl Ha
1, 5 u 10 mu1), OrOpeTKH Ui TATPOBAHUS, MEAUIMHCKUE mpuiel Ha 100—150 i,
nabopaTOpHBIE W/WJIH aHATUTHYECKHE BeChl, pH-MeTphl, CymmibHbIN mKad, U Ap. 1adbopaTopHOE
obopyoBaHue.
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3.2. UudopmanuonHoe odecriedeHne 00yueHust

OcHOBHbBIE HCTOYHHKH:

1.

labpuensu O.C. Xumus : TeCThl, 33Jja41 U yIpakHeHUs : yaeOHoe nocooue mis CITO /
O.C. TI'abpuensn, I'.C. JIsicoBa. - 9 u3a.- M. : OULI Akanemus, 2023. - 336 c.

Pymsutuc I'.E. Xumus : 6a3oBbiii ypoBenb : yueOHuk s CIIO / I'.E. Pymsutuc,
O.I". ®enpaman. - 2 uza. - M. : [Ipocsemenue. 2025. - 336 c.

Xumus: EcrectBeHHO-Hay4YHBIH Tpodmitk: yaeouuk ais CIIO / moxg pexa. O.C. 'abpuensh.
- 2 u3n.- M. : OUL] Axanemus, 2024. - 400 c.

Pymsutuc, I E. Xumus : 0a30BbIi ypOBEHb : Yy4E€OHUK JUIsi 0OOpa30BaTEIBHBIX
OpraHu3aIuii, peaTn3yoNX o0pa3zoBaTenbHbIC IPOTPaMMBbI CpeIHEero
npodeccuonansuoro oopazosanus / I'. E. Pymsurtuc, @. I'. ®enpaman. — 3-e usm., crep. -
Mocksa : Ilpocemenne, 2026. - 339 c. - ISBN 978-5-09-134959-7. - Tekct :
anektpounsiid. - URL: https://znanium.ru/catalog/product/2267289

Amnapues, A. 1. O6mas u Heopranudeckass XuMusi. JlJabopaTOpHBII MPAKTHKYM : y4eOHUK
s By30B / A. . Anapues, A. A. Kazakoga, JI. B. llleBHu1pina. — 2-€ u31., UCHp. U JIO1I.
— Mockaa : M3parensctBo HOpaiit, 2026. — 160 c. — (Bricmiee oOpasoBanue). — ISBN
978-5-534-04608-3. — TekcT : anektpoHHbld // OOpazoBarenbHas miaargopma HOpait
[caitr]. — URL.: https://urait.ru/bcode/585258

KmtoeB, M. B. Oprannueckas xumusa : ydeOHOe TmocoOWe JJsi CpEeIHEero
npodeccuonanbHoro obpasosanus / M. B. KmroeB, M. I'. AGxymiaeB. — Mocksa :
WznarensctBo FOpaiit, 2026. — 202 c¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-21080-4. — Texkcr : anekrponHbid // Obpa3oBarenbHas miaardopma FOpaiiT
[caiir]. — URL.: https://urait.ru/bcode/588765

HoBokmianoBa, A. JI. Opranmdeckas xumus. TecTbl : y4eOHUK JUIsl CPEIHETO
npodeccuonansuoro obpazosanus / A. JI. HoBokmanoBa. — Mocksa : M3naTenscTBo
IOpaiiT, 2025. — 41 ¢. — (IIpodeccronanbroe obpazoranue). — ISBN 978-5-534-14158-
0. — Texkcr : anexktpoHHblii // Obpa3zoBarenbHas iatdopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/567618

Pageukwuii, A. M. Xumus : 6a30BbIif ypOBEHb : TPEHUPOBOUYHBIE U IPOBEPOUYHBIE PAOOTHI :
ydueOHOe mocoOue, pa3pabOTaHHOE B KOMIUIEKTE C y4eOHHUKOM JUisi 00pa3oBaTeNIbHBIX
OpraHu3aiyii, peanusyomux oopazoarenabHbie TporpaMmel CI1O / A. M. Papeuxuit. —
2-e u31., crep. - Mockaa : [Ipocsemenue, 2025. - 81 c. - ISBN 978-5-09-138955-5. - Tekcr
: anekTpouHbIid. - URL: https://znanium.ru/catalog/product/2267298

Cysopos, A. B. Obmas u Heopranuveckass xumus. Bormpocsl u 3agaun : ydeOHUK IS
cpenHero npodeccuonanbHoro oopazopanus / A. B. CyBopos, A. b. Hukonbckuit. — 2-¢

u3n., ucnp. u gpon. — MockBa : M3marensctBo HOpaitt, 2026. — 309 c. —
(ITpoeccuonanbnoe obpazoBanue). — ISBN 978-5-534-07903-6. — Tekct
anexkTpoHHeld // OOpaszoBarenbHast mnatdopma  FOpaitit  [cakit]. — URL:

https://urait.ru/bcode/586549

Z[OHOJIHI/ITCJII)HI)IC HCTOYHUKMU:

Amapnes, A. 1. Obmias xumus : yaeOHoe mocoOue i CpeaHero MpodecCHOHATBHOTO
obOpazoBanms / A. U. Anapues, JI. I. Adponuna. — 2-e u3n., ucnp. u gon. — Mocksa :
WznatensctBo FOpaiit, 2025. — 123 c. https://urait.ru/index.php/book/obschaya-himiya-
558158

BumiBkos, A. A. Opranndeckast XumMusl. 3aauil U YIPaKHEHUS ;| YIeOHUK IJIsi CPETHETO
npodeccuoHaibHOr0 oOpazoBanus / A. A. BmmuBkoB, A. B. IlectoB ; mox Hay4dHOM
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penakuueit B. . CocHoBckux. — Mocksa : U3gatensctBo FOpaiit, 2025. — 344 c.
https://urait.ru/book/organicheskaya-himiya-zadachi-iuprazhneniya-562985

3. T'munka, H. JI. O6mas xumus : yaeOHuK ais By3oB / H. JI. ['munka ; mon penakuueii B. A.
ITonkoBa, A. B. babkoBa. — 20-e u3n., mepepad. u gon. — MockBa : M3narenscTBo
HOpaiit, 2025. — 717 c. https://urait.ru/book/obschayahimiya-569090

4. HuxutunHa, H. I'. O0mas u HeopraHn4eckast XuMus: TEOPETUYECKUE OCHOBBI : YYEOHUK U
NPaKTUKYM I cpenHero npodeccuoHansHoro obpaszoBanus / H. I'. Hukuruna, B. U.
I'peGenbkoBa. — 2-¢ u3m., nepepad. u gom. — Mocksa : MznarensctBo FOpaiit, 2025. —
199 c. https://urait.ru/book/obschaya-ineorganicheskaya-himiya-teoreticheskie-osnovy-
563371

5. Xwumus. 3agauHukK : yaeOHOE TTocoOme sl CpeaHero mpohecCuoOHaTLHOr0 00pa3oBaHus /
oz obmeit penakiueit I'. H. daneeBa. — Mocksa : M3znarensctBo FOpaiit, 2025. — 238
c. https://urait.ru/book/himiyazadachnik-561902

HNHuTepHer - pecypcesbi:

www.pvg.mk.ru (omummnuana «Ilokopu BopoObeBsI TOPEI»).
www.hemi.wallst.ru (O6pa3oBarebHbIi CAaNT IS MIKOJBHUKOB «XUMHUSI»).
www.alhimikov.net (OGpa3oBareabHBINA CAUT ISl ITKOJIBHUKOB)
www.chem.msu.su (DnekTpoHHast GubIMOTEKA 110 XUMHUU).

www.enauki.ru (M{HTepHET-U3AaHue sl yunuTeneil «kECTeCTBeHHbIE HAyKH» ).
www. lseptember.ru (MeTonuueckas razera «llepBoe ceHTAOP»).
www.hvsh.ru (kypHanm «XuMUs B IIKOJIEY).

www.hij.ru (xypHaI «XUMHS U KUZHBY).

www.chemistry-chemists.com 351eKTpOHHBIN XypHaT « XUMHUKH U XUMHSD

CoNoR~ LN E

22


https://urait.ru/book/himiyazadachnik-561902

5. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCIUIIJIMHBI

Oo6masi/mpogeccuoHanbHAS
KOMIIeTEeHIUA

Pa3zpgen/Tema

Tun OIICEHOYHBIX
MeponpusTUs

OK 01

P1,Temal.l,1.2
P.2Tema2.1,2.2

P.3 Tema3.1,3.2,3.3
P.4Tema4.1,4.2,4.3
P.5, Tema 5.1.

P.6

OK 02

P1,Temal.2

P.3 Tema 3.1,3.2,3.3
P.4Tema4.2,4.3

P. 5, Tema 5.1.

P.6

OK 04

P.2 Tema 2.2
P.4Tema4.2,4.3
P.6

OK 07

P.5, Tema5.1.
P.6

IIK 3.6

P.2 Tema 2.2

P.3 Tema 3.1, 3.2, 3.3
P.5, Tema 5.1.

P.6

- YCTHBIN OMpOC;

- (ppoHTANTBHBIN OTIPOC;
OIICHKA

NPaKTUYECKUX padoT;

- OLICHKA TECTOBBIX
3aJlaHUN

- HaOJI0IeHNE 3a
BBITIOJTHEHUEM
MOTHBALMOHHBIX 33/IaHUN U
MPAaKTUYECKON pabOTHI
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