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O6wasn xapakTepucTnka paboyern nporpaMmmbl y4ebHON ANCUMNANHBI «XXUMUAY

CTpykTypa u cogepxxaHne y4ebHon ANCLMNINHBI

Ycnosusi peanusauuy nporpammbl y4e6HOM ANCUMNIWHBI

KoHTponb 1 oueHKka pe3ynbTaToB OCBOEHUS y4eOHON ANCLUMUHBI



1. OBLWIAA XAPAKTEPUCTUKA PABOYEN NPOMPAMMbI YYEBHOW OUCLUMUNIUHBI
«XUMUA»

1.1. MecTOo AMCUMNINNHBLI B CTPYKTYpe OCHOBHOM NpoceccuoHanbHon obpasoBaTenibHON
nporpaMmmbi

YuebHasa aucumnnmHa B[.10 Xumus sasnsietca obs3aTenbHOM YacTbio 00Leobpa3oBaTenbHOMo
umkna obpasoBaTenbHon nporpammbl B cootBetctBuM ¢ ®IOC CIO no cneumanbHOCTH
38.01.02«INpogaseu».

1.2. Uenu v nnaHnpyemble pe3ynbTaTbl OCBOEHUA ANCLUNIIUHDI.

1.2.1. Uenwu n 3agauv gUCUUNJINHDbI:

dopmupoBaHue y obyyatoLMXCAa XMMUYECKOW COCTaBIISOLEN €CTECTBEHHO-HAYYHOW KapTWHbI
MMpa KaK OCHOBbl MPUHATUS pEeLeHUA B XXM3HEHHbIX W MNPOU3BOACTBEHHbLIX CUTYyaUMsX,
OTBETCTBEHHOro NoBeAeHUs B NPUPOAHON cpeae.

3agayuun guCLMNInHGbI:

1) ccopmupoBaTb MNOHMMaHWE 3aKOHOMEPHOCTENW MNPOTEKAHUS XMMWYECKUX MpOLEeCcCoB U
SIBlIEHWN B OKpyXawwen cpene, LENOCTHOM HayyYHOW KapTuUHbI MUpa, B3aUMOCBA3N U
B3aMMO3aBMCUMOCTM €CTECTBEHHbIX HaYK;

2) pas3BUTb YMEHUS NPOBOAUTL pacHeTbl N0 XMMUYECKMM POPMYNamM 1 ypaBHEHUAM XUMUYECKNX
peakumin, NnaHMpoBaTb U UHTEPNPETUPOBaTb Pe3ynbTaTbl XMMUYECKMUX IKCNEPUMEHTOB,

3) cdopmupoBaTb HaBbIKM MPOBEAEHUS XMMUYECKMX ISKCNEePUMEHTasbHbIX MCCNegoBaHWM C
cobniogeHnem npaeun ©esonacHoro obpalleHnda C  BewecTBamuM U riabopaTopHbIM
obopynoBaHNEM;

4) pasBUTb YMEHWS aHanuM3npoBaTb, OLEHMBATb, MPOBEPSATb Ha AOCTOBEPHOCTb M 0606LaTh
NMHPOPMaLMIO XMMUYECKOIO XapakTepa 13 pasnmnyHbIX NCTOYHUKOB;

5) cdopmmnpoBaTb YMEHUSI NPOrHO3MPOBAaTbL NOCNEACTBUSI CBOEN OEeATENbHOCTU U XUMUYECKMX
NPUPOAHbIX, ObITOBbIX U MPOM3BOACTBEHHbIX NPOLIECCOB;

6) cdopmmpoBaTb NOHMMAHME 3HAYUMOCTU AOCTUXKEHUI XUMUYECKOM HAayKM U TEXHONOrMN Ans
pa3BuUTUS coumanbHON U NPON3BOACTBEHHON cadep.

1.2.2. MnaHupyeMble pe3ynbTaTbl OCBOEHUA Yy4eOHOM AUCLMNIINHbI B COOTBETCTBUMU C
®dIrocC CIMNO u Ha ocHoBe ®PI'OC COO

Koa n HanmeHoBaHue HaumeHoOBaHMe NMUYHOCTHBLIX U HanmeHoBaHue npegMeTHbIX
OK, NK MeTanpeamMeTHbIX pesynbtatoB (ProC COO)
(®roc Ccno) pe3ynbtatoB (LO, MP)
(Proc coo)
OK 01. B yacTtu TpyaoBoro BocnutaHus: Ymetb
Bbibupatb CMocobbl | - rotoBHOCTL K Tpydy, ocosHaHue | - Y-1 BbISBNATL  XapakTepHble
peLueHus _3a0a4 | | ;enHocTM MacTepcTBa, Tpyaoniobue; | MPU3HAKM " _ B3aUMoCBA3b
npoceccrmoHanbHom . | U3YYEHHbIX MOHSATUWA, NPUMEHATb
AesATenbHOCTH, - foTOBHOCTL K aKTMBHOW COOTBETCTBYIOLLUME MOHATUA MpU

DeATenbHOCTM TEXHOMOrMYeckon u

NPUMEHUTENBHO K y OMMCaHWM CTPOEHUS U CBOMUCTB
pasfnMyHbLIM KOHTekcTam. | couvarnbHou HaNpPaBNeHHOCTU, | yeopraHNYeckMx W OpraHUYecKnx
CNocoBHOCTbL MHULWMPOBATL, | geliecTE M MX  NpEeBPaLLEeHMUil;
nnaHnpoeatb U  CaMOCTOATENIbHO | BhIABNATb B3aMOCBS3b
BbIMOJTHATb TaKylo A4eATEeNbHOCTb; XUMMUYECKUX 3HAHUW C NOHATUAMM U
- WHTepec K pasnnMyHbIM npeacrasneHnaMmu Apyrux
chepam npocbeccuoHanbHoit | SCTECTBEHHOHAYUHbIX NPeiMETOB;
[eSTEeNbHOCTY, -Y-2 ncnonb3oBaTb
OBNageHMe YHUBEPCANLHBLIMA HaMeHoBaHMs XUMUYECKMX
coeVHEHN MeXayHapoaHoro
y4YeOHbIMY No3HaBaTeNbHbIMU :
coto3a TEeopeTNYecKom n

OeNCTBUAMMN:

. NPUKNaaHoN XUMUN 1 TpUBUATbHbIE
6asoBble nornyeckume AeNcTBUA:

Ha3BaHUA BaXHeWLWMX BeLlecTB
(aTUneH, aueTuneH, rNULEPWUH,
¢deHon, dopmanbgerua, ykcycHas




- camocToATeNbHO hOpMynMpoBaTh
W aKkTyanusnpoBaTb npobnemy,
paccMaTtpuBaTh e BCECTOPOHHE;
CYLLEeCTBEHHbIN
OCHOBaHuWA  Ans
Kraccudgoukawmm [

- ycTaHaBnvBaTb
npusHaK  unu
CpaBHEeHMUs,
0606L1eHns;

- onpegenAatb uenn geAatesibHOCTH,
3afaBaTb NMapamMeTpbl N KpUTepun nx
OOCTUXEHUA;

- BblABIATb 3aKOHOMEPHOCTU n
npoTmeBopeYna B paccmatTpuBaeMbIX
ABJIEHUAX;

- BHOCUTb KOPPEKTUBBI B
AesiTENbHOCTD, oLieHnBaTb
COOTBETCTBME Pe3yNbTaTOB LEnNsM,
OLieHMBaTb  PUCKM  MOCMNeACTBUNA
OEATENbHOCTY;

- pasBuBaTb KpeaTuBHOE
MbILLIIEHNE MPU PELLEHUN KU3HEHHbIX
npo6nem
6a3oBble
AencTBus:

- BllageTb HaBblKaMu
nccrnegoBaTenbCkon  1n
OeATenbHOCTH,
paspeLueHns npobnem;

unccnepgoBpartesibCkue

y4ebHo-
NPOEKTHON
HaBblKaMu

- BbISIBNATb NPUYNHHO-
CreACTBEHHble CBA3M 7
aKTyanusupoBaTb 3agadvy, BblABUraThb
rMnoTe3y ee peLleHusi, HaxoauTb
aprymeHTbl Ons  [okasaTenbcTBa
CBOMX  YTBEpPXOEHUW,  3agaBaTb
napameTpbl ¥ KpUTEPUN pPELLEHUS;

- aHanusMpoBaTb MOMyYeHHble B
Xofde pelleHus 3agadn pesynbraTbl,
KPUTUYECKN oLeHuBaTb nx
[OCTOBEPHOCTb,

- MNpPOrHo3npoBaTb
HOBbIX YyCINOBUAX;

- YMeTb [MEepPeHOCUTb 3HaHuWA B
nosHaBaTemNbHYI0O W MpaKTUYECKYD
obnacTu XnsHenesaTenbHOCTU;

- YMeTb WHTErpupoBaTtb 3HaHUSA U3
pasHbIX NpegmMeTHbIX obnacTen;

- BblOBUraTb HOBblE noewu,
npegnaratb OpuUrMHarnbHble Noaxoabl
N peLLeHus;

- CMOCOBHOCTb MX UCMOMb30BaHUSA B
nosHaBaTeNnbHOM U  coumarnbHOM
npakTuke.

N3MeHeHne B

KMCnoTa, [rNUUMH, YrapHbli ras,
yrmekncnelil ras, aMMuak, raweHas
M3BECTb, HeraweHass  W3BECTb,
nNUTbEBasi coa u apyrux),

- Y-3 cocTtaBnatb  GopMynbl
HEOpraHM4YeCckUx Wn OpraHNYecKnx
BELLEeCTB, YPaBHEHUS XUMWYECKNX
peakumin, OO bACHATb UX CMbICTT;

- Y-4 noatBepxaaTb XapaKTepHble

XUMUYECKMe CBONCTBA BeLLEeCcTB
COOTBETCTBYHOLLUMM
3KCnepuMeHTamuM 1 3anucamm

YpaBHEHUN XUMUYECKMX peaKkuuni;

- Y5 ycTaHaBnmBaTtb
NpuUHaanNeXHoCTb N3YyYeHHbIX
HEeOpraHU4yeckUx W OpraHnYeckux
BELLEeCTB K onpeaeneHHbIM Knaccam
" rpynnam coeiNHEHUN,
XapakrepusoBaTb MX COCTaB MU
Ba)HeNLIne CBOWCTBA;

- Y-6 onpenensatb BUAbI
XUMUYECKMX CBA3EN (KoBaneHTHas,
WNOHHas, MeTannmyeckas,
BOAOPOAHAs), TUMbI
KpUCTannu4yeckmx peLueTok
BELLEeCTB;

- Y-7 KnaccudunumpoBaTb
XUMUYECKMNe peakuuu;

- Y-8 cchopmmpoBaTb
npeacTaBneHns: O  XUMUYECKOW
cocTasnsoLwen
€CTeCTBEHHOHay4HOM KapTUHbI
Mupa, ponM XMMUM B MNO3HAHUMU
ABNEHNN npupoAkl, B
GOpPMMPOBAHMM  MBILLIIEHUA 1”1
KynbTypbl NINYHOCTH, ee
dyHKUNOHaNbHON rPamMoOTHOCTH,
HeobxoaMMon ans pelueHus
npakTU4eCcKmx 3agav "
3KOMOormyecku 060CHOBAHHOTO
OTHOLLEHMS K CBOEMY 3[0POBbLI0 Y
NpUpPOAHON cpeae;

- Y-9 npoBoauTb pacdeTbl Mo
XUMUYECKUM dopmynam "
YPaBHEHUAM XUMUYECKMX peakuui
C U1Crnornb3oBaHUEM  (OU3NYECKUX

BEITMYMH, XapaKTepusyoLmnx
BellecTBa C  KONMUYECTBEHHOW
CTOPOHbI: Macchbl, obbema
(HopmanbHble  ycrnoBus)  rasos,

KOSiM4YecTBa BELLECTBA;
- ¥Y-10 ucnonb3oBaTb CUCTEMHbIE
XUMUYECKNE 3HAHUA ONA NPUHATUSA
PEeLLUEHNIN B KOHKPETHBIX XXM3HEHHbIX
cuUTyauumsix, CBSI3aHHbIX c
BELLECTBaMM U UX NPUMEHEHNEM
3HaTb

- 3-1 ocHoBononarawwue MOHATUS
(XMMunYeckMn  anNemeHT,  aTom,
anekTpoHHasa obonoyka aToma, S-,
p-,  d-anekTpoHHble  opbutanu
aTtomoB, WOH, MOneKyna,




BareHTHOCTb,

3MEeKTPOOTPMLATESNbHOCTb, CTEMNeHb
OKUCIEHWS!, XWMUYeckasi CBSi3b,
MOJb, MOMISipHast Macca, MOJSIPHbIii
o6beM,  YIMepoaHbli  cKeneT,
byHKUMOHanbHas rpynna, pagvkan,

nsomepus, N30Mepbl,
FOMONIOMMYECKM  pPsid, TFOMOJIOrN,
yrneeoaopoasl, Kucnopoa- "

asoTrcoaepxawime coeauHeHus,
OMONOrn4YecKkn aKkTMBHbIE BELLECTBA
(yrnesogapl, XUpbl, 6enkn),
MOHOMEp, MOonMMep, CTPYKTYpHOEe
3BEHO, BbICOKOMOJIEKYSIPHbIE
coeauHeHus, Kpuctannuyeckas
pelueTka, TUMbI XUMUNYECKNX
peakuuin (okmcnuTensHo-
BOCCTaHOBUTESbHbIE, 3K30-1
3HOOTEPMUYECKUE, peakuum
WOHHOIo obmeHa), pacTBop,
3NEKTPONUTHI, HE3NEeKTPONUTbI,
3ANeKTponuTMyecKas amccoumauus,
OKMCNUTEND, BOCCTaAHOBUTETb,
CKOPOCTb  XMMMWYECKOW  peakuuu,
XUMNYECKOE paBHOBECUE), TEOPUU
N 3aKoHbl (TEOPUS XUMUYECKOTO
CTPOEHUSI OpraHN4Yeckux BELLECTB
AM. bytneposa, Teopus
3NEKTPONUTMYECKOM aAuccoumnaunm,
nepnoguyeckmi 3aKoH 0.n.
MeHgeneeBa, 3aKkoH COXpaHeHWsi
Macchbl), 3aKOHOMEPHOCTH,
CUMBONUYECKUA  A3BIK  XUMUM,
dakTonornyeckne  cCBegeHua o
CBOMCTBax, cocTaBe, Nosly4YeHun u
©e3onacHom Mcnonb3oBaHUn
BaXXHEMLUNX  HEOpraHW4Yecknx Mu
OpraHM4yeckux BeLLEeCcTB B ObITy K
npakTU4eckomn neaTenbHOCTH
yernoseka;

- 3-2 npeacTaBneHns: o
MaTepuanbHOM €AMHCTBE MUpa,
3aKOHOMEPHOCTSAX "
NO3HaBaeMOCTU SABMEHWI NPUPOabI;
- 3-3 3HayeHne Xumuu B cCUCTEME
€CTECTBEHHbIX Hayk U ee ponu B
obecneyeHnmn YCTOMYMBOTO
pasBuUTUS YyenoBeyecTBa: B
peLLueHun Npobnem 3KOMorMyeckomn,
3HepreTU4eCcKomn 7] nuLLIEeBOWN

©e3onacHocTH, B pasBuUTUK
MeANLNHBI, co3aHuu HOBBbIX
MaTepuanoB, HOBbIX WCTOYHUKOB
3Hepruum, B obecneyeHunn
paunoHarnbsHoro
NPUPOAONOSIb30BaHUS, B
dopmMupoBaHmm
OK 02. cnonb3oBaTb B o6Gnactm UEHHOCTM Hay4HOro Ymetb
COBpEMEHHbIE CpeacTBa NO3HaHMUA: - ¥Y-11 nnaHvpoBaTb M BbINOSHATb
noucka, aHanusa u - CcHOPMUPOBAHHOCTb XUMUYECKNIA 3KCNEePUMEHT
MHTepnpeTaumm MUPOBO33PEHNS, (npeBpalLeHus OpraHn4ecknx
MHdOPMaLINK U COOTBETCTBYIOLLLErO COBPEMEHHOMY | BeLlecTB npu HarpeBaHuu,
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WH(OPMaLIMOHHbIE YPOBHIO pasBuUTuSA Hayku W | Nony4YyeHue aTurneHa n n3yvyeHue ero
TEXHOMNOorMn Ans obLecTBeHHON MPaKkTWKW, | CBOWCTB, KayeCTBEHHble peakuun
BbINOMHEHNs 3agay OCHOBAHHOIO Ha [fwanore KynbTyp, | Ha anbgerngpl, Kpaxmari, YKCYCHYHO
npodeccuoHanbLHOM cnocobcTByoLLErO OCO3HaHUK | KUCMOTY; AeHaTypauust 6enkoB npu
AeATENbHOCTU. CBOEro MecTa B MONUKYNbTYPHOM | HarpeBaHWW, LBETHble peakuuu
Mupe; 6ernkoB;
- COBEpLUEHCTBOBaHUE HA3LIKOBOW U | - Y-12 NpOBOAMTL peakuum MOHHOTO
YnTaTENLCKOMN KynbTypbl Kak | obmeHa, onpenensaTb cpeqy
cpeacTBa B3aMMOAEWCTBMS MeXAy | BOAHbIX pacTBOPOB, KAYeCTBEHHbIe
noabMu 1 No3HaHUs MUpPa; peakumm Ha cynbdat-, kapboHaT- n
- OCO3HaHME LEHHOCTU Hay4yHOW | XNopua-aHWUOHbI, Ha KaTWOH
OedaTenbHoCTH, rOTOBHOCTb | aMMOHUS;
OCYLLEeCTBMATb NPOEKTHYIO M | - pewartb 9KCNepumMeHTanbHble
nccrnegoBaTenbCKylo AeATeNbHOCTb | 3agadn no Temam "Metannbl" wn
WMHOMBMAYANbHO U B rpynne; "HemeTtannbl") B COOTBETCTBUMU C
OBnapeHue yHUBepcanbHbIMU | NpaBunamm TEXHUKM BesonacHoCTH
no3HaBaTesNIbHbIMU AeNCTBUAMMU: npu obpalleHun C BellecTBamun U
paboTa c nHcopmaumen: nabopaTtopHbiM 060pyaoBaHNEM;
- Bragetb HaBblikamMu nonyveHus | - Y-13 npencrtaBnAaTb pe3ynbTaThbl
MHbopMaLMM N3 NCTOYHMKOB PasHbIX | XMMUYECKOro  3KCMepuMMeHTa B
TUNOB, camocToATenbHO | hopme 3anucu ypaBHEHUI
OCYLLEeCTBMATbL  MOUCK,  aHanms, | COOTBETCTBYKOLIMX  peakumn U
cucTemMaTmMsaumio 1 MHTepnpeTaumio | hopMynmpoBaTtb BbIBOAbI Ha
WMHpopMaUMM pasnNUUHbLIX BWOOB W | OCHOBE 3TUX Pe3ynbTaToB,;
dopm npeacraBneHns; - aHanusupoBaTb XUMUNYECKYIO
- co3fgaBaTb TEKCTbl B Pa3fU4HbIX | UHOPMaUMo, MorfyYyaemy 13
dopmatax C y4eTOM Ha3HAYEeHUs | pasHbIX  WUCTOYHMKOB  (CPeacTB
MHdopMaLnn 1 LLeneBon aygutopun, | MaccoBon  MHgopmauum,  ceTb
BblOMpass  onTumaneHyto  dopmy | NIHTepHeT u gpyrue);
npeacTaBneHus 1 BU3yanusauuu; - Bragetb OCHOBHbIMW MeETOAaMM
- oueHuBaTb OOCTOBEPHOCTb, | HAY4YHOr0 MO3HAHWS BELLECTB W
NerMTMMHOCTL  MHGOPMaLMK, €€ | XMMUYECKUX SABNEHNN
COOTBETCTBME npaBOBbIM n | (HabniogeHwe, n3mepeHue,
MOparibHO-3TUYECKNM HOpMaM; 3KCMNEPUMEHT, MOAENNPOBaHNE);
- MCnonb30BaThb CpeacTBa | - NpPoBOAUTb pac4yeThbl no
NHPOPMAaLIMOHHBIX M | XMMUYeCKNM dopmynam "
KOMMYHWKALMOHHBIX KOTHUTUBHBIX, YPaBHEHUSIM XMMMWYECKUX pPeaKUMM
OpraHn3auUMOHHBIX y4eOHbIMU C WCMNOmnb30oBaHMEM  PU3NYECKMX
TEXHOMNOormn B peLleHnn | BENUYUH, XapaKTepuayrLLmX
KOMMYHVKaTMBHBIX W  3aday C | BewectBa C  KONUYECTBEHHOW
cobnogeHnemM TpeboBaHWIA | CTOPOHbI: mMaccl, obbema
3ProHOMMKM, TEXHUKMN Be3onacHocTK, | (HopmanbHble  YCrOBWUSI)  ras3os,
TMrneHbl, pecypcocbepexeHuns, | konnyecTaa BELLEeCTBa;
NpaBoOBbIX N 3TUYECKUX HOPM, HOPM | UCMOMNbL30BaTh CUCTEMHbIE
NHbopMaLnoHHON 6e3onacHoCTY; XUMUYECKMe 3HaHUA Ons NPUHATUS
- BllafeTb HaBblkaMM pacrno3HaBaHUSA | PELLUEHUIN B KOHKPETHBIX XKU3HEHHbIX
n 3aLUThI WHpopmauun, | cuTyaumsx, CBSI3aHHbIX c
NHGOPMaLIMOHHOM ©e3onacHoCT | BeLLecTBaMU N UX NPUMEHEHNEM
JIMYHOCTM.
OK 04. - TOTOBHOCTb K  CamOpasBUTUIO, YmeTb
A dekTUBHO CaMOCTOSITENBHOCTU n | - Y-11 nnaHnpoBaTb M BbIMOMHATb
B3aMMOOENCTBOBATbL U CaMOOMNpPEeLEneHNIo; XUMUYECKNI 3KCMEepUMEHT
paboTaTb B KOJINIEKTUBE U -OBNajeHMe  HaBblkamMu  yueBHo- (npeBpaLLeHus OpraHM4yeckunx
KOMaHAE. uccrnegoBaTenbCKoW, MNPOEKTHOM W BELLECTB npu Harpesarm,
COLMANBHOI ABSTENBHOCTH: nony4eHue aTuneHa n usyyeHme ero
CBOWCTB, KayeCTBEHHble peaKuun
OBnapgeHue YHUBepcanbHbIMU

KOMMYHUKaTUBHbLIMU OEeUCTBUAMM:
COBMeCTHasl AeATENbHOCTb:

- MOHWMaTb " ncronb3oBaTb
npevmyLlecTsa KOMaHOHoW "
nHAMBMAOYansbHON paboThl;

Ha anbgerngbl, Kpaxmars, YKCYCHYH0
KUCIOTY; AeHaTypauus 6enkos npu
HarpeBaHWW, LBETHble peakuun
Genkos;

- ¥Y-12 npoBoAUTb peakumm MOHHOro
obMmeHa, onpegensaTb cpeqy
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- MpUMHMMaTb  LenM COBMECTHOM
0eaTenbHOCTU, OpraHn3oBbLIBaTb W
KoopauHMpoBaTb AEWCTBUS MO ee
OOCTWKEHUIO:  COCTaBnATb  MnaH
OencTeui, pacnpefenats ponuM C
y4yeToMm MHEHUWI Yy4YaCTHUKOB
obcyxgaTb pesynbTaTbl COBMECTHOM
paboThl;

- KOOpAMHUPOBaTb W  BbIMOMHATb
paboTy B YCNoOBMSIX pearnbHOro,
BUPTYanbHOMO U KOMOGMHUPOBAHHOIO
B3aMMOOENCTBUS;

- OCYLWLEeCTBIIATb Nno3nTmnBHOE
cTpartern4yeckoe noseneHue B
pa3nnyHbIX CUTyauunax, npoABnATb

TBOPYECTBO W BOOGpaxeHue, ObiTb
WHULMATMBHBIM.

OBnapgeHue yHUBepcanbHbIMMU
perynaTMBHbIMU OENCTBUAMM:
npuHATHe ceba n aApyrux noaen:

- NpUHMMaTb MOTVBbLI U aprymMeHTbl
apyrmx — niogen  npy aHanuse
pe3ynbTaToB AeATENbHOCTY;

- Mpu3HaBaTb CBOE MNpPaBO U MpaBo
Opyrux nogen Ha owmnbkuy;

- pasBuBaTb CNOCOBGHOCTb NOHUMATb
MUP C MO3ULMM OPYroro YeroBeka.

BOAHbLIX PacTBOPOB, Ka4yeCTBEHHbIe
peakuum Ha cynbgar-, kapboHaT- 1
Xrnopua-aHUoHbI, Ha KaTUOH
aMMOHUS; pewarb
3KCNepvMeHTanbHble  3agayn Mo
TemaMm "Metannbl" n "Hemetanno!")
B COOTBETCTBMM C NpaBuriamu
TEXHUKN B6e3onacHocTu npu
obpalleHnn ¢ BewectBamMn u
nabopaTtopHbiM 06opyaoBaHneM;

- ¥Y-13 npeactaBnaTb pesynbTaThl
XUMUYECKOr0  3KCMepuMMeHTa B
dopme 3anmcu ypaBHeHWI
COOTBETCTBYIOLLUX  peakuun U
dopmynunpoBaTb BbIBOAbI Ha
OCHOBE 3TUX pe3ynbTaToB

OK 07. CopelictBoBaTb
COXpaHeHMIo
OKpY>KatloLLen cpeapl,
pecypcocbepexeHunto,
NPUMEHSTb 3HaHUS1 00
M3MEHEHUN KnnumarTa,
NPUHLMMNbI GepeXxMBoro
npoun3BoACTBa,
ahheKkTNBHO
JencTBoBaTh B

B o6nactu 3KOJIOrM4ecKoro
BOCMUTAHUSA:

-CPOPMUPOBAHHOCTb 3KOJTOMMYECKOM
KynbTypbl,  MOHMMaHue  BMUSHUS
coumanbHO-3KOHOMUYECKNX
NPOLIECCOB Ha COCTOSIHME MPUPOLHOW
N couunanbHoW cpedbl, OCO3HaHWe
rno6anbHoro xapakrepa
3Konormyecknx npobnem;

YmeTb
- Y-14 cobniogaTb npaBuna
3KOMOrnyeckm uenecoobpasHoro

nosegeHuss B ObITY U TpygoBoW
OEeATeNbHOCTU B LIeNsAX COXpaHeHUs
CBOEro 340pOBbSA U OKpYXaloLLlen
npupoaHoNn cpenl;

- ¥Y-15 y4uTbiBaTb OMNACHOCTb
BO3ENCTBUA Ha XUBble OPraHu3mMbl
ornpeferneHHbIX BeLLecTB, NoHMMas

ype3BblYanHbIX - NnaHupoBaHWe W OCYLUECTBNIEHNE | cmbICi nokKasaTens npegesibHon
cuTyaumsx. OEVCTBUA B OKpYXaloLen cpefe Ha | AoNYCTUMOW KOHLEHTpaLumK.
OCHOBE 3HaHUs Lenei yCTOMYMBOrO 3HaTb
pa3BuUTUA YeroBeYyecTBa; - 3-4 _ NpeAacTasnexHus. 0
aKTVBHOE  HempuaTWe  adeilcteuin, | XMMUYECKOU cocTasnAoLen
NPUHOCALLMX  Bpea  OKkpyxaroleii | SCTECTBEHHOHAYYHON KapTWUHbI
. Mupa, pPonn XUMUMM B MO3HAHWUK
cpege; =
- yMeHue NPOrHo3npoBaTb AABNEHA fipvpoAel, B
GOpPMMPOBAHMMA  MBILLIIEHUS U
HebnaronpuaTHble  3KONOrnyeckue KyTbTypbI IMYHOCTY, ce
nocnencTeus NPEANPUHUMAEMBIX | ki IMoHaNBHOI rpamMoTHOCTY,
AeicTBUI, NpefoTBpaLlaTh ux; Heobxogmmon ans pelueHus
- paclmpeHue onbiTa AeATEeNbHOCTU | npakTUYeCcKUX 3apay n
3KOS0rM4YecKom HanpaBrneHHOCTH; 3KONOrMYecku 000CHOBaHHOIO
- OBMageHuWe HaBblkamu Yy4ebHO- | OTHOLWIEHNS K CBOEMY 3[40POBbIO 1
nccnegoBaTenbCKoW, MNPOEKTHOW W npvpoaHon cpeae
counanbHON OeATEeNbHOCTH.
B 2. 3HaTtb
ToBapoBedeHue n - 3-5 HoBeMwMe [OOCTMXKEHUSI XUMUYECKOW HayKu M XUMUYECKOMn
opraHmsauus TEeXHONOrMu.
3KCMNepTU3bI - 3-6 ponb XxMMuUM B o6ecnevyeHnn 3KONOrMYeCcKOn, IHepreTUYeCcKon n
KayecTBa nuweBon 6e30MacHOCTU, pa3BUTUN MeOULMUHDI.
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noTpebunTenbCKnx YmeTb

TOBapoB (Mo - ¥-16 aHanuaupoBaTb XMMMUYECKYH0 MUHGoOpMaUUO U3 pasfUYHbIX
BbIOOpY) MCTOYHUKOB

MK 2.3. Co3paBaTb
ycnosus ans
COXPaHHOCTK
KONMMYECTBEHHbIX U
KayeCTBEHHbIX
XapaKTepucTuk ToBapa B
COOTBETCTBUM C
TpeboBaHusiMn
AEeNCTBYOLLMX
CaHUTapHbIX NpaBuI Ha
pasHbIX aTanax
TOBapOABWIKEHUS

1.3 LleneBble opueHTUpLbI, hopMmpyemMbie B nNpoLecce OCBOEHUA y4eOHOW AUCLUNIIUHBI
B[.08 Xnmusi B COOTBETCTBUK C NPOrpaMmMon BocnmtaHusa no cneymansHoctn 38.02.08 «Toprosoe
aenoy.

OGo3Ha4veHue LleneBble opueHTUPDLI

[desaTencHo Bblpaxalowmi no3HaBaTeNbHble MHTEPEeChbl B pasHbIX MPEeLMETHbIX

LIO 36 obnacTsx ¢ y4éTOM CBOWMX MHTEPECOB, CNOCOBHOCTEN, AOCTWKEHNIA, BbIOPaAHHOIO

HanpaBneHunsi NpodeccMoHanbHOro od6pa3oBaHnsi U NOArOTOBKN.

O6napalowmn npeacTtaBNeHNEM O COBPEMEHHOW HAy4yHOW KapTuHe Mupa,

OOCTWXKEHUSAX HayKM U TEXHWUKW, apryMEHTMPOBAHHO BbipaXkalollMi MOHMMaHue

3HA4YeHUs HaykM W TEeXHOMOrMM [Ans pasBuTtust PoCCUMUCKOro obuiectBa u

obecneyveHuns ero 6e3onacHOCTL.

[eMOHCTPUPYIOLWNA  HaBblKM  KPUTUYECKOTO  MbILMEHMS,  OonpeaeneHus

LIO 38 [OCTOBEPHOCTM Hay4YHOW MHhopMaLuK, B TOM Ymcne B cdepe NpodeccnoHarnbHom

OeATenbHOCTU.

YmetoLmin BbidbmpaTtb cnocobbl peLleHus 3agad NpodeccuoHanbHON AeATeNbHOCTH

NMPVUMEHUTENBHO K Pa3fiU4HbIM KOHTEKCTaM.

VMcnonb3yowmn CoBpeMEHHbIE CpeacTBa MOUCKa, aHanusa W UHTeprnpeTauun

LO 40 UHdopMaunn, MHMOPMALMOHHbIE  TEXHONOrMM  Ans  BbINOfMIHEHUA  3agdad

npodeccuoHanbHON AEATENBHOCTH.

L0 41 PasBuBawoWnin 1 MPUMEHSIIOWNA  HaBblkKM  HaAOMOAEHUs, HaKOMMeHUsT MU
cuctematTmsaumm  QakToB, OCMbBICIIEHMSI OMblTa B E€CTECTBEHHOHAy4YHOW U

rymaHuTapHon obnacTtsax Mo3HaHus, uccrnegoBaTenbckoh U NpodeccuoHanbHON

OesaTenbHoCTH

Lo 37

Lo 39




2. CTPYKTYPA U COOEPXAHME YYEBHOW OAUCLMNNUHBI

1.1. O6bem y4ye6HON AUCLUNIINHBLI U BUAbI Y4eOHOW paboTbl

Bua yvye6HoM paboThl O6tem B
yacax

O61em ob6pa3oBaTenbLHON NPOrpaMmMbl AUCLUNSTUHBI 72
B T.u.
OcHOBHOe cogepXxaHue 72
BT. Y.
TeopeTunyeckoe obyyeHne 34
npakTuyeckne 3aHaTns 32
nabopaTopHble 3aHATUS -
MpodeccuoHanbLHO-OpUeHTUPOBaAHHOE coAepXkaHue (coaepxaHue

6
npuknagHoro moayns)
BT. Y.
TeopeTuyeckoe obyyeHne 2
NnpakTU4eckme 3aHATUS 4
MpomexyTo4yHasa aTTecTauusa B Buge aKk3ameHa
(1 cemecTp)
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2.2. TemaTnyeckun nnaH u cogepxxaHne y4ebHoON OUCUUNINHBI «KXUMUST»

Koabl koMneTeHuun,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoOe U npoceccnoHanbHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuto
pa3genoB v TemM npakTuyecKkne 3aHATUs, NPUKNagHoON Moayib YyacoB KOTOpPbIX
cnocob6cTByeT
3NeMeHT nporpamMmmb|
1 2 3 4
1 cemecTp 72.
36 neku.+
36 np.+
Paspen 1. OcHOBbI CTPOEHUSA BellecTBa 8
Tema 1.1 CopepxaHue y4yebHoro marepmana 2 OK 01, OK 02, OK 04
XumMmnsa-Hayka o OCHOBHbIE MOHATUS (XMMNYECKNIA ANEMEHT, aTOM, NPOCTbIE N CIOXHbIE BELLECTBA, MOfb, MONsipHas LO 36-41
BellecTBax Macca, MONSAPHbIA 06BbEM).
3aKoHbl XMMUM (3aKOH COXPaHEHMs MacCbl BELLECTBA, MOCTOAHCTBA COCTaBa, MEpPUOLMYECKUN
3aKOH, 3akoH ABoragpo).
Tema 1.2. CopepxaHue yyebHoro marepumana 2 OK 01, OK 02, OK 04
CtpoeHune atoma CoBpemeHHast Mogernb CTPOeHUs atoma. JONeKTPOoHHas KoHdwurypaums atoma. Knaccudukaums LO 36-41
XUMUYECKUX INIEMEHTOB (S-, p-, d-anemMeHTbl). BaneHTHble 3aneKTpoHbl. BaneHTHOCTL. OnekTpoHHas
npupoaa XMMMYeckon CBa3un. AnekTpooTpuuaTensHocTs. KoBaneHTHas CBA3b, ee pasHOBUAHOCTU U
MexaHn3Mbl 06pa3oBaHusa (OOMEHHbIM 1 JOHOPHO-aKUEeNTopHbIN). NoHHas cBsA3b. MeTannuyeckas
cBA3b. BogopoaHas cBA3b. MexmornekynspHble B3anmMoaencTaus.
M3oTonbl, OCHOBHOE 1 BO30YXAEHHOE COCTOsIHME aToMa, rmbpram3auns aToMHbIX opouTanen.
Tema 1.3. CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04
Meproanyeckuin 3akoH U | MpeanockinkK: HakonneHne akTonorMyeckoro martepuana, paboTbl npefwecTBeHHuKkoB (M.B. LO 36-41
Mepunogunyeckas HebepeniHepa, A.Q. WaHkyTypTya, [X. A. HbtoneHca, J1.KO. Menepa). Cbesg xumukoB B Kapncpya,
cucTtema XMMmn4ecKmnx NUYHOCTHbIE kavecTBa [./. MeHgeneesa.
anemeHToB [.U. OTtkpbiTne O.U. MeHgeneeBbiM Neprnoanyeckoro 3akoHa.
MeHpeneeBa CoBpemeHHas chopmynupoBka Nepunognyeckoro 3akoHa.
TemaTuka npakTU4ECKUX 3aHATUN
MpakTuyeckoe 3aHAaTMe Ne1 PelueHne npakTnyeckux 3afjaHWM Ha COCTaBrieHME 3NEeKTPOHHO- 2
rpacpumyeckux popmyn anemeHToB 1-4 nepnoaos.
Pasgen 2. Xumunyeckue peakumm 14
Tema 2.1. CopepxaHue y4eObHOro matepmana 2 OK 01, OK 02, OK 04
Tunbl XUMUYECKNX Knaccudpmkauma ©n  TUNbl  XMMUYECKMX peakuMn C  ydacTMeM HeOpraHUM4ecKMx BeLLecTB. LIO 36-41
peakuuin KonnyectBeHHble OTHOLWEHNST B XMMUU. OCHOBHbIE KOJNTMYECTBEHHbIE 3aKOHbI B XUMUW U pacyeTbl Mo
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Koabl koMneTeHuun,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbHO-OPUEHTUPOBaHHOE), O6bem ¢opmmpoBaHuo
pa3genoB U TeM npakTUu4Yeckne 3aHATUA, NPUKNagHON MOAYNb YyacoB KOTOPbIX
cnocobcTByeT
3N1IeMeHT NporpamMmbl
1 2 3 4
YPaBHEHNSAM XMMUYECKUX peakumn. Monb kak egmHuua konuyecTtsa BellecTtBa. MonsipHass macca.
3akoHbl coxpaHeHus Mmacchbl 1 aHeprun. 3akoH Asoragpo. MonspHbeii o6bem rasoB. OTHOCUTENbHAA
NMOTHOCTb ra3os.
Peakumm komnnekcoobpasoBaHusi C  ydaCTMEM HEOpraHM4YeckMx BewecTB (Ha npumepe
MMOPOKCOKOMMITEKCOB LMHKa U aNtOMUHKS).
TemMaTuka npakTU4eCKUX 3aHATUN
MpakTnyeckoe 3aHatue Ne 2 CoctaBneHne ypaBHEHUIN peakunn. 2
MpakTnyeckoe 3aHatne Ne 3 PelweHne 3agay no ypaBHEHVAM peakumii. 2
Tema 2.2. CopepxaHue y4ebHoro matepmana 2 OK 01, OK 02, OK 04
OneKkTponuTuyeckas Teopusi anekTponuTU4eckon auccoumaumn. Peakumm mMoHHOro obmeHa. CocTaBrneHue peakuui LIO 36-41
anccoumaums WMOHHOro o6MeHa NyTeM COCTaBMEHMS UX MOJIHbIX M COKPaLLEHHbIX MOHHbIX YPaBHEHWUIA.
M'maponuns conen. 3HavyeHue rmgponmsa B Guonornmyecknx obmeHHbIX npoueccax. NMpumeHeHue
rmaponunsa B NPOMbILLIIEHHOCTMU.
TemaTuKa NpakTU4eCKUX 3aHATUN
MpakTn4yeckoe 3aHATHe Ne 4 CocTaBneHne peakumi rmgponmaa Conen. 2
Tema 2.3. CopepxaHue yyebHoro matepmana 2 OK 01, OK 02, OK 04
OxucnurensHo- CTeneHb OKvcrieHUsl. BocCTaHOBUTENM U OKUCTIUTENMN. LIO 36-41
BOCCTaHOBUTESbHbIE Knaccudumkaums OKUCNUTENbHO-BOCCTAHOBUTESbHbLIX peakuui.
peakumn. MeToabl COCTaBNEHWst ypPaBHEHWMN  OKUCMUTENbHO-BOCCTAHOBUTENbHbLIX peakuun (MeTopn
OnekTpoxumMuyeckne nonypeakuuu). BnusiHne cpegbl Ha NPOTEKaHWE OKUCNUTENBHO-BOCCTaHOBUTENbHbBIX MPOLECCOB.
npouecchl TemaTuKa NpakTU4YeCKUX 3aHATUN
MpakTuyeckoe 3aHAaTMe Ne 5 MeToabl cocTaBneHWs  ypaBHEHUW  OKUCHUTENbHO- 2
BOCCTAHOBUTENbHbIX peakuun. Metoa anekTpoHHoro 6anaHca.
Paspen 3. CtpoeHue n cBoucTBa HeOpraHM4YeCKUX BeLLecTB 22
Tema 3.1. CopepxaHue yyebHoro matepmana 2 OK 01, OK 02, OK 04
Knaccudukaums, MpeameT HeopraHMyeckoin xumun. B3anmocBsiab HeopraHWueckux BeluecTB. Knaccudukaums LO 36-41
HOMeHKnaTypa u HeopraHnyeckux BellecTB. MpocTbie U cnoxHble BelllecTBa. OCHOBHbIE KMACChl CNOXHBLIX BELLECTB
CTpoeHue (okcuabl, rmapokcuabl, KMCNOTbl, conu). HoMeHknaTypa M Ha3BaHMe HEeOpraHU4ecKux BELLECTB
:Z&p;r::;qecmx NCXO0As U3 X XMMUYECKON (HOPMYIIbl UM COCTaBIIEHNE XMMUYECKON (DOPMYIbl UCXOASA U3 Ha3BaHUA

BellecTBsa no Me)KD,yHapOD,HOVI nnn TpI/IBVIaﬂbHOIZ HOMEHKInaType.
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Koabl koMneTeHuun,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe M Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem ¢opmmpoBaHuo
pa3aenoB U TeM npakTu4Yeckue 3aHATUA, NPUKNagHoON Moaysb YacoB KOTOPbIX
cnocobcTByeT
3NEeMeHT NporpaMmbl
1 2 3 4
MexmonekynsipHble B3ammogencTBus. Kpuctannormgpartbl. ArperatHble COCTOSIHUSA BeLLeCTBa.
Kpuctannuyeckme u amopdHbie BewecTBa. Tumbl KPUCTaNIMYECKUX PELUETOK (aTomHas,
MOIEKynsipHasi, MOHHasi, meTannuyeckasl). 3aBMcMMOCTb PU3MYECKUX CBOMNCTB BELLECTBA OT TMna
KpucTannuyeckon pewweTku. MpruymHel MHOroobpasnsi BewwecTs.
TemaTnKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHATHE Ne 6 PelleHne 3agay Ha pacyeT MaccoBOW JOMMU (MaccChl) XMMUYECKOro 2
anemeHTa (coegnHeHns) B Mornekyrne (cMecn).
MpakTnyeckoe 3aHATUE N2 7 PelueHre NpakTUYeckux 3agaHnii no knaccudmkaLmm, HOMeHKNnaType u 2
XMMUYECKMM (popMynam HeOpraHM4eCcKMX BELLECTB pPasfivyHbIX KIacCoB.
Tema 3.2. CopepxxaHue y4yebHOro matepuana 2 OK 01, OK 02, OK 04,
Dun3nKo-XMMU4eckune MeTannbl. Obwue uranyeckme n xummyeckne cBoncTea MmetannoB. Cnocodbl nony4yeHns. 3HavyeHne OK 07
CBOWCTBA MeTansmnoB WU HemeTarroB B MPUPOAE W XU3HeOesaTeNnbHOCTUM YernoBeka M opraHumamoB. Kopposus LO 36-41
HeopraHM4ecknx MeTansoB: BUAbl KOPPO3nK, CNOCOObI 3aLLMTbI METANNOB OT KOPPO3UMU.
BELLECTB HemeTtannbl. OOwue cusnyeckne M XMMMUYECKME CBOWCTBA HeMeTasnsoB. TUMNMYHbIE CBOWCTBA
mMeTannos Y- YIl rpynn. Knaccudukaumnsa n HomeHknatypa coeguMHeHnin Hemetannos. KpyroBopoThl
OMOreHHbIX 3M1IEMEHTOB B MPUPOJE.
Tema 3.3. CopepxxaHue y4ebHOro matepmuana 2 OK 01, OK 02, OK 04,
eHeTnyeckas cBa3b XnMnyeckme CBOMCTBA OCHOBHbIX KACCOB HeopraHWYeckmx BellecTB (OKCMOoB, MMOpOKCUAOB, OK 07
Kraccos KMCNOT, conen u ap.). 3akOHOMEPHOCTU B U3MEHEHNN CBONCTB MPOCThbIX BELLECTB, BOAOPOAHbIX LO 36-41
HeopraHM4ecKknx COEeANHEHMUN, BbICLLUMX OKCUAO0B W MNMAPOKCUAOB.
COEAnHEH TemaTuKa NPakTUYECKUX 3aHATUN
MpakTuyeckoe 3aHATHe Ne 8 CocTaBneHne ypaBHEHUI XUMUYECKUX PEAKLUIA C y4acTMeM MpoCTbIX 2
N CINOXHbIX HEOPraHWYeCKMX BELLECTB.
Tema 3.4. CopepxxaHue y4ebHOro matepmuana 2 OK 01, OK 02, OK 04,
MponssoacTeo O6wWw e npencTaBneHWss O MPOMBILSIEHHBIX Crocobax MonydYeHnst XUMUYECKUX BeLLEeCTB (Ha oK 07
HeopraHN4YecKnx npuMmepe Mpou3BOACTBA aMMmaka, CEepHOW KuCnoThl). YepHas u uUBeTHad MeTannyprus. LO 36-41
BELLIECTB. lMpakTnyeckoe nNpUMEHeHWe 3neKkTponusa Ans MnonyydeHus LWenoYvHbIX LLenoYHO3eMENbHbIX MK3.3, 3.4
MeTannoB 1 antoMuHus. Npobnema oTxo40B U NOGOYHbIX MPOLYKTOB.
Paspen 4. CTpoeHue 1 CBOMCTBa OpPraHN4ecKux BelecTB 34
Tema 4.1. CopepxxaHue y4ebHOro matepuana 2 OK 01, OK 02, OK 04,

I'Ipe,u,meT OpFaHMHeCKOﬁ xumnn. Baanmocssasb HeopraHn4ecknx n opraHn4eCcKmnx BeLecTB.

OK 07
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Koabl koMneTeHuun,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbHO-OPUEHTUPOBaHHOE), O6bem ¢opmmpoBaHuo
pa3aenoB U TeM npakTu4Yeckue 3aHATUA, NPUKNagHoON Moaysb YacoB KOTOPbIX
cnocobcTByeT
3NEeMeHT NporpaMmbl
1 2 3 4
Knaccudumkauyms, Xnmunyeckoe CTpoeHME Kak NopsaoK COeANHEHUS aTOMOB B MOSEKyrie COrfacHoO Mx BaneHTHOCTH. LO 36-41
CTPOEHME 1 OCHOBHblE MOMOXEHUS TEOPUM XMMWUYECKOTO CTPOEHUS OpraHuMyecknx coeamHeHun A.M.
HOMeHknaTypa BytnepoBa. YrnepogHbln cKeneT opraHuyeckon monekynbl. MonekynspHble 1 CTPYKTYPHbie
opraHn4eckmnx (pa3BepHyTble, COKpaLLEeHHblE) Xumuyeckne opmynbl. 3aBUCUMOCTb CBOWCTB BELLECTB OT
BELLECTB XMUMWYECKOTO CTPOEHMS Monekyn. N3omepus M nsomepbl (CTPyKTypHasi, reomeTtpuyeckasi (Lumc-
TpaHc-n3omepus). KpaTHOCTb XMMUYECKON CBS3N.
MoHaTME O doyHKUuMOHanNbHoOW rpynne. MNMpuvHUMibI Knaccudukaunmm opraHMYecknx COeanHEHWUN.
MexgyHapogHas HOMeHKNaTypa v NpUHLMNbLI HOMEHKIATYPbl OPraHNYeCKUX COEANHEHN.
Tema 4.2. CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04,
MpepenbHble FoMonornyecknii psig ankaHoB. CTpoeHve Monekynbl MeTaHa. M3omepuss v HoMeHknatypa OK 07
yrnesogopoapl npegenbHbIX yrnesogopoaos. [paBuno coctaBneHns Ha3BaHWi ankaHoB C pa3BeTBNEHHOM Lienblo. LO 36-41
"opeHne meTaHa Kak OAMH U3 OCHOBHBIX MCTOYHMKOB TEMMa B NPOMbILLNIEHHOCTH 1 ObITy. CBOMCTBA
NPUPOAHBIX YINEBOAOPOAOB, HAXOXAEHNE B MPMpoAe U NPUMEHEHME aTKaHOB.
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTtuyeckoe 3aHATMEe Ne 9 PeweHve 3agay Ha HaxoXgeHwe MOMeEKYnspHon opMynbl 2
yrneBogopoaa.
Tema 4.3. CopepxaHue yyebHoro matepmana 2 OK 01, OK 02, OK 04,
HenpegenbHble M3omepusa n HomeHknaTypa ankeHoB, ankUHOB U ANEHOBbLIX yrneBoaopoaoB. OCHOBHbIE CNOCO6bI OK 07
YrNeBOAOPOAbI. nonyyeHnsi. XuMmnyeckune CBOMCTBA. LO 36-41
[Monumepusauunsa aTuneHa Kak OCHOBHOE HarnpasfeHne ero Ucrnofb30BaHus. MK3.3,34
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHsaTne Ne 10 PelleHne 3agay Ha yCTaHOBNEHVE MONEKYNSIPHOW DOPMYIbI. 2
Tema 4.4. CopepxxaHue y4yebHoro marepmana 2 OK 01, OK 02, OK 04,
Kvucnopogoconepxaiue | Knucnopoacogepxawume coeguHeHust (cnupTel U ¢oeHosbl, kapOOHOBblIE KUCMOTbI U 3dWUpbI, OK 07
opraHuyeckme anbgerngpl U KeTOHbI, XXMpbl, yrineogpbl). MNpakTnyeckoe NpuMeHeHne 3TUNEHTTIMKONS, MULEeprHa, LO 36-41
coegnHeHus deHona. lNpumeHeHue dopmanbaervaa, auetanbiernga, YKCyCHOM KucnoTbl. Mbina kak conuv MK 3.3, 3.4
BbICLUMX KAapOOHOBLIX K1cnoT. MowLme cBoncTBa Mblna
TemaTuKa NpakTU4ecKux pador
MpakTnyeckoe 3aHaTne Ne 11 PelleHune 3a4a4 No ypaBHEHUIO peakuni. 2
MpakTnyeckoe 3aHaTne Ne 12 HanncaHue CTpPyKTYpHbIX POpMyIn BELLECTB. 2
Tema 4.5. CopepxaHue yyebHoro matepumana OK 01, OK 02, OK 04,
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Koabl koMneTeHuun,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbHO-OPUEHTUPOBaHHOE), O6bem ¢opmmpoBaHuo
pa3aenoB U TeM npakTu4Yeckue 3aHATUA, NPUKNagHoON Moaysb YacoB KOTOPbIX
cnocobcTByeT
3NEeMeHT NporpaMmbl
1 2 3 4
AsoTocogepxalune asoTcoaepxalime coeanHeHns (aMyHbl U aMUHOKUCIOThI, 6enkun). BoicokoMonekynspHble 2 OK 07
opraHu4yeckme coeguHeHunsl (CMHTETUYECKne 1 Buonornyeckn-akTnBHble). MoHOMeEp, NONMMEpP, CTPYKTYpPHOE LO 36-41
CoeAMHEeHUNSA 3BeHo. Monnmepn3aLms aTUNeHa Kak OCHOBHOE HanpaBrieHVe ero NCMoSb30BaHMS. NMK3.3,3.4
eHeTu4eckas CBA3b MeXAy KnaccaMy OpraHN4eCcKMx CoeanHeHnn
TemaTnKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHATMe Ne 13 PelueHne pacyeTHbIX 3a4ay C MCMONb30BaHUEM MITOTHOCTU ra3oB 2
no BOAOPOAY Y BO3OYXY.
Tema 4.6. TemaTuKa NpakTU4eCKUX 3aHATUN OK 01, OK 02, OK 04,
O6HapyxeHue MpakTnyeckoe 3aHATHME Ne 14 CocTaBneHne KaueCTBEHHbIX peakLmii 0OHapY>KeHNUs1 OpraHnyYecKmx 2 OK 07
OpraHMYecKnx BELLECTB coegMHEeHNN oTaerbHbIX KNaccoB. LIO 36-41
OTAerNbHbIX KIaccoB C MNK3.3,34
NCMNOMb30BaHNEM
Ka4eCTBEHHbIX peakuni
Pasgen 5. KuHeTu4yeckue n tepmognHamMmmyeckme 3aKkOHOMEPHOCTU NMPOTEKAHUA XMMUYECKUX peaKkLumn 4
Tema 5.1 CkopocTb CopepxaHue y4yebHoro matepumana 2 OK 01, OK 02, OK 04,
XUMMYECKOW peakumn. CkopocCTb peakuun, ee 3aBUCMMOCTb OT PasnUYHbIX PaKTOPOB: NPUPOAbI pearnpyoLLmMx BeLLeCTB, OK 07
KOHLIeHTpauun pearvpylowmx BeLecTs, Temnepatypbl (npasuno Baut-lTodda), nnowaan LO 36-41
peakUMOHHON NMOBEPXHOCTU, HanNuunss  katanusatopa. Ponb kaTanusatopoB B npupoge U
NPOMBILLIIEHHOM NPOU3BOACTBE.
OHeprus akTMBaumm. AKTMBMPOBaHHbIN Komnnekc. Katanmaartopsl 1 katanus. Ponb kaTannsaTopos
B MPMpPOAE U NPOMBbILLIIEHHOM NPOUN3BOACTBE.
TemaTuKa NPakTU4ECKUX 3aHATUN
MpakTnyeckoe 3aHATMEe Ne 15 PelueHne nNpPaKTUKO-OPMEHTMPOBAHHbLIX 3afaHuiA Ha aHanus 2
(PaKTOpPOB, BNMSKLNX HA UBMEHEHNE CKOPOCTU XMMUYECKOW peakLmN.
Paspen 6. PacTBopbl 8
Tema 6.1. CopepxaHue y4yebHoro matepmana 2 OK 01, OK 07, OK 02

lMoHaTne o pacTBopax

PactBopeHue kak manko-xummnyecknii npouecc. Pacteopbl. Cnocobbl NPUroToBNEHUss pacTBOPOB.
PactBopumocTb. MaccoBas fons pactBopeHHoro BellectBa. CMbICn nokasaTtens npeneribHo
AOMNYCTMMOW KOHLEHTPaLMnN U ero NCnosib30BaHue B OLeHKe 3KOIormyeckon 6e3onacHocTy.

L0 36-41
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Koabl koMneTeHuun,

HanmeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHoe U npocdeccnoHanbHO-OPUEHTUPOBaHHOE), O6bem ¢opmmpoBaHuo
pa3aenoB U TeM npakTu4Yeckue 3aHATUA, NPUKNagHoON Moaysb YacoB KOTOPbIX
cnocobcTByeT
3NEeMeHT NporpaMmbl
1 2 3 4

lMpaBuna skonornyecku LenecoobpasHoro NnoBeaeHns B ObITy 1 TPYOOBON AEATENBbHOCTM B LEnsax

COXpaHeHMs1 CBOEro 340pPOBbS M OKpYXaloLlen NpupoaHON cpedbl; ONacHOCTb BO3AENCTBUS Ha

XMBblE€ OpraHM3Mbl onpeaeneHHbIX BELLECTB.

PelueHne npakTMKo-OpPMEHTUPOBAHHBIX pPaCYETHbIX 3a4aHUN Ha pacTBOPbI, MCMOMb3yemble B

ObITOBOV M NPOM3BOACTBEHHOW AEATENBHOCTY YeNoBeKa

TemMaTuka npakTU4eCKUX 3aHATUN

MpakTnyeckoe 3aHsaTMe Ne 16 PelweHne 3agay Ha BbIYUCIIEHUE MNPOLIEHTHOM KOHLIEHTpauuu 2

pacTBopa.
Pasgen 7. NpoceccrmoHanHO-OpMEeHTUPOBaAHHOE coAepKaHue (cogepKaHue NpUKNagHoro Moaynsi) 6
Tema 7.1 CopepxaHue y4yebHoro matepmana 2 OK 01, OK 02, OK 04,
Xumunsa B ObITy 1 HoBeWwmne AOCTUXEHUA XUMMYECKOW HAYKNW U XMMUYECKOM TexHonorum. Ponb xumum B OK 07
npou3BoACTBEHHOMN ob6ecne4yeHNM IKOJNIOrMYECKOM, IHepreTU4eCcKom u nuweBon 0e30MacHOCTU, pPa3BUTUU LIO 36-41
OeATeNbHOCTU MeguuuHbl. lMpaBuna noucka M aHanu3a XUMUYECKOM UHHOpMauMM U3  PasNMYHbIX MK 2.3
YyerioBeka WCTOYHUKOB (Hay4yHasn U y4eOHO-Hay4yHas nuTtepaTtypa, cpeacTBa MaccoBor MHdopmauum,

ceTb UHTepHeT)

TemaTuKa NPakTU4ECKUX 3aHATUN

MpakTnueckoe 3aHsaTUEe Ne 17 PewieHue npodreccuoHanbHbIX KeMCcoB 4

Mouck n aHanuM3 KeMCOB O NMPUMEHEHUUM XMMMUYECKUX BeleCTB U TEXHONIOMMM C y4YeToMm

Oyaywen npodeccMoHanbHON AeATeNIbHOCTM MO TemMaM: BaXHeWlwue CTpouTeribHble

MaTepuarbl, KOHCTPYKLUUOHHbIE MaTepuarnbl, Kpacku, CTEKIo, KkepaMuka, matepuanbl gns

3NEeKTPOHUKN, HaHOMaTepuarnbl, TEeKCTUJIbHble BONTIOKHA, UCTOYHUKN 3HEPrumu, opraHnyeckune

M MUHepalbHble yaoOpeHusi, nekapcTBeHHbIe BewwecTBa, 6bITOBass XUMUSL.

3awwmTa: [MpeacraBneHue pe3ysbTaTOB pelleHMA KencoB B ¢(opmMe MMHM-AOKNaga ¢

npes3eHTauuen
Ok3ameH
Bcero: 72
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3. YCNOBUSA PEANU3ALIUN NPOrPAMMbI YYEBHON OAUCLMMNITUHBI

3.1. Tpe6oBaHUsA K MUHUMaNbLHOMY MaTepuarbHO-TEXHUYECKOMY 06ecrneyeHmIo

Ona  peanusauum  nporpammbl  y4ebHOW AMCUMNANHBL  «XUMUSA»  OOIMKHbI  ObITb
npeaycMOTpPeEHbI cneayrowme cneymanbHble NOMELLEeHUS:

KabuHeT «Xummumny», OCHalleHHbIM obopynoBaHMEeM: OOCKOW y4debHowm, paboynm MecToMm
npenogaeartensi, paboyummm mectamm obyvarowmxca (M0 KonmyecTBy  ofydarolmxcs),
TEXHUYECKMMUN  cpeacTBaMu  OOyyYeHMsa  (KOMMNbOTEP C  JIMLEH3WMOHHBbIM  MPOrpamMMHbIM
obecneveHnem, MyrnbTuMeana NpPoexkTop).

3.2. UuchopmaumoHHoe obecnevyeHne peanusaymm nporpaMmmbl

Ona peanusauun nporpammbl GUGNMOTEYHBIN POHAO 0Bpa3oBaTenNbHOM OpraHu3aumm meet
neyatHble  W/MNU  3NEKTPOHHble  obpasoBaTenbHble U MHPOPMALMOHHbIE  PecypcChl,
pekoMeHAyeMble ANt UCMOoSb30BaHUA B 06pa3oBaTenbHOM npoLecce.

3.2.2. OCHOBHbI€ UCTOYHUKMN:

1. Pygsutuc, I'. E. Xumns. basoBbi ypoBeHb : y4ebHUK Anst o6pasoBaTenbHbIX OpraHu3aumi,
peanusytoLmx obpasoBaTtenbHble NporpaMmmMbl cpegHero npodeccrmoHansHoro obpasoBanus / I
E. Pygsutuc, ®. . ®denbamaH. - Mocksa : NpoceeweHnune, 2024. - 336 c. :un. - (Yuebrnuk CI10). -
TekcT : anekTpoHHbIN. - URL: https://znanium.ru/ — Pexnm goctyna: no nognmcke.

3.2.3. JononHuTenbHble NCTOYHUKU

1. MabpuensaH, O. C. Xumuna. 11 knacc : y4eb. ans obweobpasoBaT. opraHMsaumi . 6a3oBLIN
ypoBeHb / O. C. [abpuensiH. — 4-e u3g., crep. — Mockea : [Npoceewenue, 2022. — 127 c. : vn.

2. TabpuensH, O. C. Xumusa. 10 knacc : y4eb. gns obueobpasoBat. opraHnsaumii : 6a3oBbin
ypoBeHb / O. C. NabpuensH. — 4-e naa., crep. — Mocksa : lNpoceeleHune, 2022. — 128 c. : un.
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4. KOHTPOJ1b N OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOW AUCLUMMITUHBI

KoHTponb u oueHka pesynbTaToB 0Oy4eHMs1 OCYLLECTBMAIOTCA MpenojaBaTenieM B npolecce

npoeeaeHnda npakTn4ecknx 3aHATUN, MUCbMEHHOIO 1 YCTHOIo T€CTUMpOBaHuA,

3agaHun, NPOEKTOB, nccregoBaHum, BeIMONHEHUS 3a4aHUI B pa6oqel7| TeTpaan.

nHaonenayanbHbIX

4.1 UHCTpYMeHTbI OLIEHKM TeKyLlen aTTecTaumm no yye6Hon gucumnnuHe

AnemMeHTbl y4ebOHOM MpoBepsiemble 3agaHua ons oueHkKn Buabi
OUCLUUNSINHBI pe3ynbTaThl OLeHKM
(paspenbl/ TeMbl) obyueHus
OK, MK, 3,Y
Tema 1.2. OK-01,02,04 | 1. BbinonHeHne 3agaHun B pabouen 2-5
CTpoeHune aTomoB 31,2, 3 TeTpaau
¥-1,3,5
LO 36-41
Tema 1.3. OK-01, 02, 04 1. BbinonHenue 3agjaHun B pabouen 2-5
MNepunogmyecknii 3aKoH 1 3-1,2,3,4 TeTpaan
MNepunogmnyeckas Y-1,4,5,9 2. lMpaktnyeckoe 3aHaTMEe Nel PelweHwne 2-5
cuctema XMMMYECKNX LO 36-41 NpakTU4eCcKNX 3adaHWi Ha CcocTaBrfieHue
anemeHTtoB [.U. ANEKTPOHHO-rpachnyeCcKnx dopmyn
MenpeneeBa anemeHToB 1-4 nepnonos
Paspen 2. Xumnyeckue OK-01, 02, 04 1.BbinonHeHne 3agaHun B paboden | 3auTeHo/He
peakuuu 3-1 TeTpaam 3a4TeHo
Tema 2.1. Y-1,3,4,5,7,9 2-5
Tunbl XMMNYECKNX LO 36-41 2 [MpakTnyeckoe 3aHATHe Ne 2
peakuui CocTtaBneHuve ypaBHEHUIN peakuni. 2-5
3. lNpaktnyeckoe 3aHaTHe Ne 3 PeweHune
3agay N0 ypaBHEHUSIM peakLmn.
Tema 2.2. OK-01, 02,04 1.MNpakTnyeckoe 3aHaTHe Ne 4 2-5
AnekTponuTuyeckas 31,2, 3 CocTaBrneHune peakuun ruaponunaa conen.
auccounauuns Y-1,3,4,7,12
LO 36-41
Tema 2.3. OK-01, 02, 04 1. lMpaktnyeckoe 3aHATME Ne 5 MeTtoabl 2-5
OxkucnurensHo- 3-1,2,3 COCTaBMEHUS YpaBHEHWUA OKUCNUTENbHO-
BOCCTaHOBUTENbHbIE Y-1,3,4,7,12 BOCCTaAHOBUTENbHbIX  peakumn. Metoa
peakuuu. Lo 36-41 3NeKTpoHHoro 6anaHca.
AnekTpoxmMmmnyeckue
npowecchbl
Pasgen 3. CtpoeHue u OK-01, 02, 04 1.BbinonHeHne 3agaHun B paboden | 3a4yTeHo/He
CBOMWCTBA 3-1,2,3 TeTpagm 3a4TeHo
HeopraHn4yecKkux Y-1, 3,4,5,9,10 2-5
BELLEeCTB LO 36-41 2. Mpaktuyeckoe 3aHATME Ne 6 PeweHune
Tema 3.1. 3agay Ha pacyeT MaccoBOW Jonu (Macchbl)
Knaccudukauus, XUMWYECKOTO drnemeHTa (coeavHeHus) B
HOMEHKNaTypa 1 Morekyrne (cmecn). 2-5
CTpoeHune 3. lMNpaktnyeckoe 3aHsaTMe Ne 7 PelueHue
HeopraHn4yecknx NpakTU4eCcKMX 3agaHuin no knaccudurkauuu,
BeLlecTB HOMEHKNaType 1 XuMmudeckum dopmynam
HeopraHM4yecknx  BeLWEeCTB  pasfnyHbIX
Knaccos.
Tema 3.2. OK - 01, 02, 04,07 | 1. CamocTosiTenbHas paboTta 2-5
DdU3nKo-xmmm4yeckune 31,2,3 Co3gateb M 3aWwuTUTL Npe3eHTauulo Mo
CBOMCTBA Y-1,3,4,7,12 TemMe
HeopraHn4yecknx LO 36-41
BELLECTB
Tema 3.3. OK-01,02,04,07 | 1. Tlpaktndeckoe 3aHaTME Ne 8 2-5
"eHeTnyeckas cBA3b 3-1,2,3,4 CocraBneHve ypaBHEHUA  XUMUYECKUX
Knaccos ¥-1,2,3,4,5, peakuun ¢ yyacTmem MnpPOCTbIX U COXHbIX
HeopraHNn4Yeckmnx 8,13 HeopraHN4Yecknx BeLLECTB.
CoeanHEHNN O 36-41 2-5
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AnemeHTbI y4ebHOM MpoBepsiemMble 3agaHuAa ons oueHkKn Buabi
OUNCLUUNSINHBI pe3ynbTaThl OLeHKMN
(paspensbl/ TeMbl) obyyeHus
OK, K, 3, Y
Tema 3.4. OK - 01, 02, 04,07 | 1. CamocTosTenbHas paboTta 2-5
lMponssoacTeo 31,2,3,4 Co3gatb M 3aWuUTUTL Npe3eHTauulo Mo
HeopraHNn4yecknx ¥-1,2,3,4,5, Teme
BELLECTB. 8,13
LO 36-41
MK3.3,34
Tema 4.2. OK-01, 02,04, 07 | 1.BbinoniHeHne 3agaHnin B  pabouen 2-5
MpenenbHble 3-1,3,4 TeTpaam 2-5
yrnesogopoabl Y-1,2,3,4,5,9 2.MNpakTndeckoe 3aHaTne Ne 9 PelueHune
NP 3,9, 13, 23 3aJay Ha HaxoXaeHne MOneKynspHon
dopmynbl yrnesogopoaa
Tema 4.3. OK-01, 02, 04, 07 | 1.BoinonHeHne  3agjaHun B pabouyen 2-5
HenpepenbHble 3-1,3,4 TeTpaam 2-5
yrnesogopoasbl. ¥-1,2,3,4,5,9 2. Mpaktnyeckoe 3aHaTMe Ne 10 PelwleHune
LO 36-41 3aja4y Ha YCTaHOBJIEHWE MOJSEKYNAPHON
NK3.3, 3.4 dopmynbl. 2-5
3. CamocTodaTenbHas paboTa
CosgaTb ¥ 3awWMTUTb NpeseHTauuio no
TeMe
Tema 4.4. OK-01, 02, 04, 07 | 1.BoinonHeHne 3agaHui B pabouyen 2-5
Kucnopogocoaepxatime 3-1,3,4 TeTpagm 2-5
opraHunyeckue Y¥-1,2,3,4,5,9 2.Mpaktuyeckoe 3aHATME Ne 11 PeweHune
coegunHeHus LO 36-41 3agay no ypaBHEHUIO peakuun.
MK 3.3,34 3. NpakTtnyeckoe 3aHaTue Ne 12 Hanucaxve 2-5
CTPYKTYPHbIX (OOPMYI BELLECTB.
4. CamocTosTenbHas paboTta
Cosgatb M 3aWuUTUTL NpeseHTauuio no
TeMe
Tema 4.5. OK-01, 02, 04 1. Mpaktnyeckoe 3aHATNE Ne 13 PelueHune 2-5
AsoTocoaepxalmne 3-1,2,3,4 pacyeTHbIX 3ajay C  WCMOSb30BaHMEM
coeanHeHus1 Y-1,2,3,5, 8,9, NIIOTHOCTM ra3oB Mo BOOOPOLY U BO3YXY.
15 2. CamocTtoaTenbHasa paboTa 2-5
LO 36-41 CosgaTb M 3awWmMTUTb NpeseHTauuio no
MK3.3,3.4 TeMe
Tema 4.6. OK01,02,04,07 | 1. [Tlpaktnyeckoe 3aHaTME Ne 14 2-5
OGHapyxeHue 3-1,2,3,4,5,6 CocTtaBneHne  KayeCTBEHHbIX  peaKLuui
OpraHMYyecKknx BeLLecTB Y-1,2,3,5,8,9, | obHapyXeHUa opraHuyYecknx COeaAnHEHUN
OTAenNbHbIX KNaccoB C 15, 16,17 OTAenbHbIX KIaccoB.
NCMosfb30BaHMEM Lo 36-41
Ka4yeCTBEHHbIX peakLui MK 3.3, 3.4
Paspen 5. OK-01,02,04,07 | 1. BbinonHeHve 3agaHun B pabouven 2-5
KnHeTtnyeckue un 3-1,2,3,4 TeTpaan
TepMmogmMHaMu4eckmne Y-1,3,4,5,79 2.MNpakTnyeckoe 3aHATME Ne 15 PeleHune 2-5
3aKOHOMEPHOCTK Lo 36-41 NPaKTUKO-OPUEHTMPOBAHHbLIX 3adaHuin Ha
npoTeKaHus aHanua  hakTopoB, BNUAKOLWMX  Ha
XUMUYECKUX peakLunn U3MeHeHue CKOpOCTH XUMUYECKOM
Tema 5.1 CkopocTb peakuuu.
XUMUYECKOMN peakunu.
Xummnyeckoe
paBHOBeCUE
Pasgen 6. PactBopbl OK-01,02,04,07 | 1. BbinonHeHve 3agaHun B pabouyen 2-5
Tema 6.1. 3-1 TeTpaan
lMoHATNe o pacTBopax Y-9,12,13 2. MNpakTtnyeckoe 3aHATHEe Ne 16 PelueHne 2-5
Lo 36-41 3adad Ha  BblYUCMEHWE  MPOLEHTHON
KOHLIEHTpauuun pacTteopa.
3. CamocTosaTenbHas paborta 2-5
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AnemeHTbI y4ebHOM MpoBepsiemMble 3agaHuAa ons oueHkKn Buabi
OUNCLUUNSINHBI pe3ynbTaThl OLeHKMN
(paspensbl/ TeMbl) obyyeHus
OK, K, 3, Y
CosgaTe ¥ 3awWMTUTb NpeseHTauuio no
Teme
Paspgen 7. OK - 01, 02, 04, 1.MpakTnyeckoe 3aHaTne Ne 17. PewweHune 2-5
MpodeccmoHanbHo- 07, npodeccnoHarsnbHbIX KENCOB.
OpPUEHTMPOBAHHOE 3-56
cogepxxaHue Y-16, 17,18
(copepxaHue LO 36-41
NPUKNagHoro Moayns) MK 2.3
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