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1. Obwas xapakrepucTka NpuMepHOH paboveli mporpamMmbi
0011e06pa3oBaTe/IbHON AHCHHILTHHBI « XHMHSD)

1.1. MecTo auCUMIIIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHOHAILHOI
00pa3oBaTeIbHOI NPOrpaMmeI

O6weobpasoparensuas  qucnuminHa  « XUMED SABISICTCS  00s3aTeNIbHOM
YaCTHIO 001meobpa3oBaTenbHOr0  LHKIA 00pazoBaTenbHON HporpamMmbl B
cootseTcTBUH ¢ OPI'OC CIIO mo cnenuansuocty 18.02.09 Ilepepabotka HedTn U
rasa.

TpynoemkocTs mucuuminnbl « Xumusy» Ha YIIIyOJIEHHOM YpOBHE COCTaBIIsieT
144 yaca, u3 xotopeix 102 yaca — 6a30BEii Moxyns (7 pa3pmenoB) u 42 yaca —
MPUKJIAJHOW Moayns (2 pasmena), BKIIOYArONIH NPaKTUKO-OPUEHTHUPOBAHHOE
COACpXaHue, yCHIHBaOLlee MPOGUIBHYI0 COCTABISIOIIYI0 [0 KOHKPETHOM
Npo(heCcCUr HilH CreNUaTbHOCTH.

IpuknagHoit Monyns BKmoyaeT nBa pasnena. Pasmen 8 «Xumus B OBITY |
TIPOU3BOJCTBEHHOH  NEATENBHOCTH  4YeloBEeKa»  pealusyercs Ul Boex
npodeccuii/crienuanbHOCTed Ha MaTeprale KecoB, CBI3aHHBIX C 9KOJIOTHUYECKOM
0e30MacHOCTEIO M OLIEHKOIA MOCJIEACTBUA OBITOBOM ¥ IPOM3BOICTBEHHOM
ACATCIBHOCTH, 1O oOTpacisiM Oynymeil mnpodeccHOHATBHON HesTeTbHOCTH
00y4arommxcs.

Tematuka pasznena 9 Bapsupyercs 1o 00BekTy Oyaymmeit npodeccHoHaNBHOM
ACATCNIBHOCTH CTY[E€HTOB — OHOCdepa (KMBBIC OPraHU3MEI) HIIH TexHochepa
(TexHONMOrHYECKHE OOBEKTHI):

— AV yKPYIHEHHBIX TPYTIN CrienuanbHocTel / mpodeccuit 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 PEKOMEHIYeTC s
TeMaTuKa «MccneroBanne U XUMUYecKuit aHAIH3 00BEKTOB ouochepni»;

— AL yKPYITHEHHBIX IDYII CrienranbHocTel / mpodeccnii 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekoMeHayercs: tematuka «McenenoBanue
M XMMHYECKUH aHAIU3 00BEKTOB TeXHOCHEPhD».

' Ilepuron oGyuenus u pacnpe/ieneHue Mo CeMecTpam OmpeenseT
o0pa3soBareiibHas OpraHH3aLUsi CaMOCTOATENBHO, C YYETOM JTOTHKH
(hopMHUpPOBaHHS IPEIMETHBIX PE3YJIBTATOB, OBLIMX NpO(ECCHOHATBHBIX
KOMIIETEHIIWH, MeXXIIPEJMETHBIX CBS3€H ¢ IPYTHMH JUCIMTLIAHAMU
06111e00pa3oBaTEIBHOrO U 0011enpodhecCHOHATBHOTO LIUKIIOB y4e0HOro I1aHa.
1.2. eau u naanupyemble pe3yabTaThl OCBOCHHS AHCIHILIHHDI
1.2.1. Heau u 33248 JHCHHIIHHBI



DOpMHPOBaHHE Y CTYAEHTOB XHUMHYECKOM COCTaBJIAIOILEH €CTeCTBEHHO-
HAay4YHOH KapTHHBl MHpa KaK OCHOBBI IIPHHSTHS PEIIeHHH B J)XU3HEHHBIX W
IIPOM3BO/ICTBECHHBIX CUTYaLUsIX, OTBETCTBEHHOTO TIOBEICHMUS B IIPUPOJTHOM cpefie.

3ajayn QHCHHIIHHBI:

1) chopmuposars noHumanme 3aKOHOMEPHOCTEM MPOTEKAHHS XUMHYECKHX
TIPOLIECCOB U SIBICHUH B OKPY>KaIOIIEeH cpejie, 1e0CTHOM HAy9HOM KapTHHBI MHUpa,
B3aMMOCBS3H U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTh YMEHHs MPOBOIUTH PACYETHl 1O XHMHUYECKHM bopmynam wu
YPABHCHUAM  XHMHYECKUX peakUMi, IUIaHUpOBAaTh | UHTEPIPETUPOBATH
PE3YJIbTaThl XHMHUYECKUX SKCIIEPUMEHTOB,

3) copMHpOBaTh HABBHIKM IIPOBENCHUS XHMHUYECKHX 9KCTIEPUMEHTAJIBHBIX
HMCCIICNI0BaHUH C COOMIOACHHEM TIPaBUII Ge30MacHOro OGPAIIEHHS ¢ BeIeCTBAMY 1
1a00paTOPHEIM 000PYIOBAHUEM;

~ 4) pa3BuTh yMeHuUsI AHATU3UPOBATh, OLICHUBATS, IPOBEPATE Ha JOCTOBEPHOCTE
4 00001maTh HHPOPMALIHIO XUMHYECKOTO XapaKTepa U3 pa3Ii4yHbIX UCTOYHUKOB,

5) cOPMHUPOBATH YMEHHSI [IPOTHO3UPOBAT [IOCIEACTBHS CBOGH IeSTeIEHOCTH
¥ XMMHYECKUX NPUPO/IHBIX, OBITOBBIX H MPOH3BOACTBEHHBIX POLIECCOB;

6) cpOpMHPOBATh MOHMMaHKE 3HAYUMOCTH AOCTHKEHHH XHMUIECKO HayKy 1
TEXHOJIOTHH sl Pa3BUTHS COL{MAIBHON M IPOM3BOACTBEHHOI coep.

1.2.2. Ilnanupyemble pe3ybTaTbl  OCBOCHHS o0meobpasoBaTebHOI
AHCHHILUTHHBI B ¢c00TBeTCTBHH ¢ PI'OC CITIO u Ha ochoBe PI'OC COO
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3. YenoBus peanusanun nporpamMmel 061meo0pasoBaTe1bHOl AHCHHIJTHHbBI

3.1. TpeGoBauus k MHHHMAJIbHOMY MaTepHAILHO-TeXHHYECKOMY
obecneyeHunio

Mt peanusauuu nporpammsr AMCIUIUTMHBL JOJUKHBL OBITH IIpeyCMOTpeHsT
CICAYIOLIKE ClieHHAIbHBIE IIOMELICHHUS: Y4eOHBIH KaGUHET XUMuH W/ umu y4ebHo#
XHMHUYECKOM JTaboparopum.

OGopynoBanue yueGnoro kaGumera (Harasianeie nocoGus): HabopsI
IIapOCTEPXKHEBBIX MOZeNeH MOJNEeKyN, Momesu KPUCTAUIHYECKUX  PEIIETOK,
KOJUIEKIWHM TIPOCTBIX H CIOXHBIX BELIECTB W/ MK KOJUIEKLIHH  ITOJIUMEPOB;
KOJLTEKIHS FOPHBIX IIOPOJ ¥ MUHEPAJIOB, TaGJIHIIa Menzeneesa, yueGunie (OUIBMBEL,
1U(poBEIe 06pa3oBaTebHbIe pecypCHl.

Texunueckne cpexcrea 0Dy4eHHsI: KOMIBIOTED ycTpoiicTBamu
BOCIIPOH3BE{EHHUS 3BYKa, TPHHTEP, MyJIbTHMEIHA-TIPOEKTOP ¢ 3KpaHoM,
MYJIbTHMEIMHHAs [I0CKa, yKa3Ka-TIpe3eHTep st Ipe3eHTaIHH.

ObGopynosanue na6oparopun n pabouux mecr 1aGoparopun: MEH3YPKH,
THICTKU-KANCIbHULBI,  TEPMOMETPBI, MMKPOCKOIL, JyNbl, IpeIMeTHblE W
TIOKPOBHBIE CTEKIIa, IUIAHILETHI /15l KallebHBIX peakiui, ¢unETpOBaNEHAST GyMmara,
IIPOMBIBAJIKH, CTEKISHHbIE NPOOUPKH, PE3UHOBBIE npobkH, QoHapuku, HaGop
PCAaKTHBOB, CTEKJISHHbIE NAJOYKH, INTATUBbI IS NPOOHPOK; MepHBIe LHJIMH/IPEI,
BOPDOHKH CTEKJISIHHBIE, BOPOHKH EIIUTEIbHBIE numaHapuyeckue (50-100 mo),
CTYIIKH C MeCTHKOM, (haphopoBsie HallIKH, [TMHLETBI, QUIbTPE GymajkHbIe, Bara,
Mapiisi, 4acoBbIE CTEKJIa, JEKTPOILIUTKH, 1abopaTOpHBIe IUTATHBEI, CIIHPTOBbIE
TOPEIIKH, CIHYKH, IPUOOD sl TTONydYeHus ra30B (Win npobHpKa ¢ ra3o0TBOIHOM
TpyOKoH), nepxkarenu s MPOOHPOK, CKJISHKH U1 XpaHeHHs PEaKTHBOB,
Pa3NIaTOIHBIC JIOTKH; XUMUYeCKHe cTakansl (50, 100 u 200 MIT); IITIaTeNH; MAHLIETE,
THTEIIBHBIC IIMIILBL; CEKYHIOMEPHI (TaiiMephl), MepHbIe npobupku (Ha 10-20 ma) u
MepHEIe KoJIObI (25, 50, 100 1 200 M), BoasiHas Gams (41 TEpMOCTAT), CTEKISTHHBIE
TAJIOYKH; KOHMYeCKHe KoNObI 1y TuTpoBanus (50 u 100 MJ); MHAUKATOpPHEIE
fHojockd M ompepenenus pH u  crampapTHas uHamkaTopHas 1IKana;
YHUBEPCAILHBIH HHANKATOP; UNeTKH Ha 1, 10, 50 M (unu mo3aroper Ha 1, 51 10
Mi1), OIOpeTKH [jiss THTPOBaHHS, MeIUIMHCKUE mmpunsl Ha  100-150  wmu,
1a00paTOpHBIE /MM AHATUTHYECKHE BECHI, pH-MeTpsl, cymmnbHbll mxad, u Ip.
nabopaTtopHoe 06opy0BaHHe.

3.2. Uudopmauuonnoe obecnevenne pPeaiH3alHH NPorpaMmbl

1. Jlns peanmmsanmu nporpammbl 6u6IHOTEYHELH donn obpaszoBarensHoi
OpraHU3aluy JOJDKEH MMETh IeYaTHbIe W/WIH 3JIEeKTPOHHbIE oOpasoBarenbHble U
MH(QOPMALMOHHBIE  PECYpChl, PeKOMEH/OBAHHELE JUISL  HCIIONIb30BaHUS B
00pa3oBaTeIbHOM IIpoLiecce, He CTaplle IATH JIET C MOMEHTA U3JaHu4.
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2. Pexomenayemeie [eYaTHbIE H3JaHus 1o peanu3aiyu
001eo0pa3oBaTeNbHOi  JUCLMIUIMHEL  TPEACTABIEHBl B  METOIMYECKHX
PEKOMEHJallUsIX 110 OpraHM3alui O0yUeHHs.
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4. KoHTpO/IL H OLeHKA Pe3yJIbTATOB 0CBOEHHS obmeobpa3oBaTeIbHOI
AHCUHIIHHBI

KoHTpob 1 oLieHKa pe3y 1bTaToB 06y4eHHs OCyIecTBIseTCs [IpenoaaBaresiem
B TIPOLECCE MPOBEACHUS IPAKTUIECKHX 3aHATHH U J1abOpaTopHBIX paGor,
TECTUPOBAHMS, & TAKKE BBIIONTHEHUs 00y4aroIIMHUCS HHIUBUIYAThHBIX 3a/aHH,
NPOCKTOB, UCCNIE0BAHUM. Pe3ynbTaThl 00y4eHns onpenensior, 4To oOyuaroruecs
AOJDKHBI 3HATh, NMOHWMATh M JEMOHCTPUPOBATh [0 3ABEPIICHMH H3y4YeHHs!
OUCLUTUTHHEL.

Jst hopMHUpOBaHKs, KOHTPOJIS U OLEHKH Pe3yIbTaToOB OCBOCHHS y4eOHoH
AMCLHUITMHBI HCTIONB3YETCS CHCTEMa OLIEHOYHBIX MEPOIIPUSTHIA, [IPEICTaBIISIOIAs
CODOM KOMILIEKC yueOHBIX MEPONPHATHH, COINIACOBAHHBIX ¢ pe3yibTaTamMu
OGyT-IeHHH 1 chOpMyTHpOBaHHEIX ¢ yderoM ®T'OC COO (npeamerHsie pe3ybTaThl
o gucumiuinse) u PI'OC CIIO.

Ne VSIS /LR PesyabTaT 00yuenus Onenounbie MeponpusTHS OK
/ Tema
I [OcuoBHO# MoxyIB
1 Padpeind. i e tbopmyanpona'n. Gasosbie |
~ |OcnoBB1 | nomnnnaanonm XHMHH
i ql‘p_oen_n___n. .
BellecTBa

1.1 |Crpoenue aromos |Cocrapnare xumudeckue  |1. Tect «CTpoeHne aToMoB OK 01
XUMHYECKUX (bopMysIbI COSIMHEHHUIT B |XHMHYECKHX JIEMEHTOB U
3JIEMEHTOB H COOTBETCTBHH CO CTENEHBIO |IPHPOAA XUMHUYECKOH CBI3MY.
npupoa OKHCJICHHS XHMHYECKHX 2. 3aj1a4u Ha COCTABIICHHE
XHMHYECKO# 3JIEMEHTOB, HCXOIS U3 XHMHYECKHX HopMyIT
CBSI3H B&JICHTHOCTH U JBYXaTOMHBIX COEIHHEHHI

9NEKTPOOTPHIATEIBHOCTH  |(OKCHJOB, CYIb()HIOB,
THJIPHJIOB H T.IL.).

1.2 |Ilepnommueckuit  |XapakTepH3oBath [Ipaktuko-opuenTupoBannsie  |OK 01
3aKOH M TaONHIA  |XHMHYECKHE S/IEMEHTH B TEOPETHYECKHE 3aJaHus Ha OK 02
JL.W. MenzeneeBa |COOTBETCTBHH C UX XapaKkTepHU3aIHI0 XUMHYECKHX

TMOJIOKEHHEM B aseMeHTOB: «Metamnyeckue /
NEePHOJHYECKON CHCTEME  |HEeMeTaUIMYEeCKHe CBOMCTBA,
XHMUYECKHX 3JIEMEHTOB 3JIEKTPOOTPHULATENEHOCTD H
JL.U. Menzeneesa CPOJZICTBO K JJICKTPOHY
XMMHYECKHUX JJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM M
MOJIOXKEHHUEM B IIEPHOAMYECKON
CHCTEME XUMUYECKHX
snemenToB J[.U. Menneneesay.
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Monyas / Pasgen

peaxkuui

OKHCIIATENIBHO-
BOCCTAHOBHUTEJILHBIE
peaKkuy H peaKkiuu
KOMILIEKCOOOpa3oBanus (Ha
npuMepe
HJPOKCOKOMILIEKCOB
AIIOMHHHS U [TUHKA) C
y4aCTHEM HEOpraHWYEeCKHX
BEILIECTB

pasioxkeHus, 0OMeHa U peakiuii
C Y4acTHEM KOMILIEKCHBIX
COeIMHEHUH (Ha mpuMepe
THIPOKCOKOMILIEKCOB
AFOMMHUS U [IHHKA);

— OKHCIIUTEINILHO-
BOCCTAHOBUTENILHBIX PeaKIyii ¢
HCII0JIE30BaHHEM METOo1a
3JIEKTPOHHOTO OanaHca;

— C Y4aCTHEM KOMILIEKCHBIX
COCIUHEHMH (Ha ITpUMeEpe
THIPOKCOKOMILIEKCOB [IMHKA U
AMFOMHHUS).

2. 3aja4u Ha pacyer
KOJIMYECTBEHHBIX
XapaKTePHCTHK IIPOIYKTa
PCAaKLHH COSTHHEHHSA; MacCOBOH
UM 00BEMHOM OJIM BBIXOJA
IPOJIYKTa PeaKUH COeTMHEHH
OT TEOPETHYECKH BO3MOIKHOTIO;}
00BEMHBIX OTHOILEHHH ra30B;
KOJIMYECTBEHHBIX
XapaKTEePHCTHK UCXOIHBIX
BEILICCTB U MPOAYKTOB pPeaKIlHH;
Maccel (00beM, KOJTHYECTBO
BEILECTBA) IIPOAYKTA PeaKiiHy,
€CJIH OJIHO M3 BEILECTB JaHO B
BHJI€ PACTBOpPA ¢ OIpee/IeHHOM
MAaCCOBOH JI0JIEH PaCTBOPEHHOTO
BEIIECTBA.

Ne Pesyabrar 00y4yenus Ouenoynbie MeponpusTHS OK
R - |CocraBasits ypasuenus u |Kourpoabnas paGora
[ Xumuec |exembl xumuaecknx  [«CTpoenne BemecTBa H
- |peakumn peaknmmii XHMHYECKHE PeaKiHm»
2.1 |Tunwt CocraBisaTh peakiuu 1. 3agaum Ha cocraBineHue OK 01
XUMHYECKUX COCIUHCHHS, PA3JIOKECHHS, |YpPaBHEHHH peaxiiuii:
obMeHa, 3aMeIneHusI, — COEUHEHHS, 3aMellleHH,
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Monyas / Pazpen
/ Tema

Pesyabrar o6yuenus

Ounenounsie mepon pHATHS

OK

2.2

OIeKTpoHTHYeCK
ast TUCCOLMALHUS U
HOHHEIH 00MeH

CocraBmsite ypaBHenus
XHMHYECKUX peaKiiu
HOHHOro 06MeHa ¢
Y4acTHEM HEOPraHHYECKHX
BEIIECTB

1. 3ananns ma cocrasienye
MOJICKYJIAPHBIX ¥ HOHHBIX
PeaKknui ¢ yqactuem OKCHJIOB,
KHCJIOT, OCHOBaHHH H COei,
HOHHBIX peaKiui ruaposmsa
COJICH, YCTaHOB/IEHHE
H3MCHCHHUSA KHCTIOTHOCTH CPEIbI.
2. Jlaboparopnas paGora
«Peakuuu rumponusay.

OK 01

|Crpoenne n

Paspen3.

cBoiicTBa

[Mceaenoats crpoenue n
o cnoﬁmg_ e i
 |weoprammwecxmx |

Kourposasnas paGora

«CBoiicTBa HeOPTraHHYeCKHX

BEIOEeCTB)

3.1

Knaccudukanus,
HOMEHKJIATypa 1
CTpOEHHE
HEOpPraHu4ecKux
BEIECTB

Knaccupunuposars
HEOpraHM4eCcKue BemecTsa
B COOTBETCTBHH C UX
CTPOCHHEM

1. Tect «<Homenxnarypa u
Ha3BAHHUE HEOPraHHYECKUX
BEIICCTB HCXO/S H3 HX
XHUMHUYECKOH hopmysr wim
COCTaBJICHHE XMMHYECKOI
(opmyner Hexons u3 HasBanus
BEINECTBA ITO MEXKAYHAPOJHOM
HJTH TPUBHAJIBHOM
HOMEHKJIaType».

2. 3anaun Ha pacuer MaccoBoi
J0JTH (MacChl) XUMHYECKOTO
3JIEMEHTA (COCIHHEHUS) B
MoJIeKyJe (cMecH).

3. IlpakTHyeckue 3a1anus mo
KJIaCCH(UKALHMH, HOMEHKIIAType
H XHMHYECKHM (opMyIiam
HEOPraHMYECKUX BEILECTB
Pas3IMYHBIX KJIACCOB.

4. IlpakTrdeckue 3ananus Ha
ONpEC/ICHHE XUMUYECKOMH
aKTHBHOCTH BELIECTB B
3aBHCHMOCTH BHJIa XHMHYECKOiT
CBSI3U H THIIA KPUCTAIUTHYECKOI
PEIEeTKH.

OK 01

3.2

Dusuko-
XUMHYECKHE
CBOMCTBA
HEOPraHHYECKUX

VYcranasinuBath
3aBUCHMOCTb (DU3HKO-
XUMHYECKUX CBOMCTB
HEOPraHW4YeCKUX BEIECTB

1. Tect «OcobennocTn
XHMHYECKHUX CBOHCTB OKCHJIOB,
KHCJIOT, OCHOBAaHHI,
aM(OTEPHBIX MHAPOKCHIOB 1

OK 01
OK 02
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Moayas / Pasgen

Ne Pesyabrar 00y4yeHus Onenounbie MeponpusTHS OK
/ Tema
BELIECTB OT CTPOEHHS aTOMOB U coneit».

MOJIEKYJI, & TAK)KE THIIA 2. 3ajaHus Ha COCTaBJIEHHE

KPHCTA/ITHYECKOH PEINETKH |YpaBHEHHH XHMHUYECKHX
PeaKifii ¢ yyacTHEeM IPOCTHIX U
CJIOJKHBIX HEOPraHHYECKHX
BEIIECTB: OKCHJIOB METAJLIIOB,
HEMETaIOB H aM(OTepHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBaHHH H
am(OTepHBIX MHIPOKCUIOB,
HEOPraHW4EeCKUX COJIEH,
XapaKTEePH3YIOMIAX UX CBOMCTBA
M CII0COOBI MOTYYeHHS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETHYECKHE 3aJaHKs Ha
CBOICTBA U NOTYYSHHE
HEOPraHH4YECKUX BEIIECTB.
4. JlaGoparopuas paGora
«CBoiicTBa METAIIIOB H
HEMETAIJIOBY.

3.3 |IIpou3sBoacTBo O6ocHoBbIBaTh 3HaueHue U |[IpakTHKO-OpHeHTHpOBaHEEE |OK 01
HEOPraHWYECKUX |IPUMEHEHHE 3a/laHus 110 COCTABICHHIO OK 02
BEIIECTB. HEOPraHUYECKHX BELIECTB B |XHMHYECKHX PEaKIlhii ¢
3Ha4eHue u OBITOBOM M Y4aCTHEM HEOPraHHYECKHX
[IpUMEHEHHE B [POHM3BOJICTBEHHOM BEILECTB, HCIIOIB3YEMBIX IS HX
ObITy ¥ Ha NEATETBHOCTH Y€JI0BEKa UX |(MACHTHOHKAIMH U
IIPOM3BOJICTBE (QU3HKO-XUMHYECKUMU IPOMBIILIEHHBIX CITOCOO0B

CBOMCTBaAMH TIOJIYYEHHS.
4 |Pasgend.  |Hccaenosars crpoenue n |Konrpoabuas padota

~ |Crpoennen cBoiicTBa oprauiiacqm «CTpoeHHe U cBOHCTBA

~ |cBoiicrBa  |BemectB ol OPraHHYECKHX BEmeCTE»

 |opranmveckux '
 |Bemeers

4.1 |Knaccudukauus, |Knaccuduumponars 1. 3aganus Ha cocTaBieHHE OK 01
CTPOCHHE H OpraHHYeCKHE BEIIECTBA B [HA3BAHHUM OPraHHYecKUX
HOMEHKJIaTypa COOTBETCTBHH C UX COEJIMHEHHH 110 TPUBHATILHOH
OpraHHYecKuX CTPOEHHUEM HITH MEXKTyHApPOIHOMH
BEILECTB CHCTEMAaTHYECKOMU

HOMEHKIIaType.

2. 3a/1aHKs HA COCTABIICHHE
MOJIHBIX ¥ COKpalIEHHBIX

CTPYKTYPHBIX hopmy
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Monyas / Pazpen
/ Tema

Pesynprar o6yuenus

Onenounrie MeponpusiTHS

OK

OPraHH4YeCKHX BEIeCTB
OTZEIbHBIX KJIACCOB.

3. 3agauu Ha olnpene/ieHre
npocTenner Gopmyer
OPraHHYECKOi MOJIEKY.IbI,
HCXOJs M3 3JIEMEHTHOI0 COCTaBa
(B %).

CaoiicTra
OpPraHHYeCKHX
COCIHHEHHH

YcranaBiuBate
3aBHCHMOCTH (hHU3HKO-
XHMHYECKUX CBOMCTB
OpraHHYeCKHUX BEIECTB OT
CTPOCHHS MOJIEKYJI

1. 3anauns ma cocrasnenue
YPAaBHCHHH XUMHYECKHX
peaknuii ¢ yuactuem
OPraHHYECKUX BEIECTB Ha
OCHOBAaHHMH HX COCTABA H
CTPOCHHSI.

2. 3ananus Ha cocTaBIeHMe
YPaBHECHHH XUMHYECKHUX
PEaKLUH, HILTFOCTPHPYIOLIAX
XHMHYECKHE CBOMCTBA C yUYETOM
MEXaHHU3MOB IIPOTEKAHUS
JaHHBIX peaKuuii 1
T€HETHYECKOH CBs3H
OPraHHYECKUX BELIECTB PAa3HBIX
KJIaccoB.

3. Pacuernsle 3a1aun o
YPaBHEHHSIM peaKiuii ¢
YHaCTHEM OpraHH4YeCcKHX
BEIIIECTB.

4. Jlaboparopuas paGora
«Ilonmydenue stunena u
H3YyYCHHE €0 CBOHCTBY.

OK 01
OK 02

Oprannyeckue
BEIIECTBA B
KU3HEJIEATEILHOC
TH YeJI0BeKa.
ITpousBojcTBo U
IpHMEHeHHe
OpraHUYecKux
BELIECTB B
IPOMBIIUICHHOCTH

O6ocHOBBIBaTE 3HAYCHHUE U
NPUMEHEHHE OPraHUYECKUX
BEIIECTB B OBITOBOH U
IPOU3BOJACTBEHHOM
JEATEILHOCTH YeJIOBEKa UX
usuko-xummuecKuMu
CBOMCTBAMH

IIpakTHKO-OpHEHTHPOBaHHbIE
3aJJaHHs 110 COCTABIICHHUIO
XHMHYECKHX PEaKIlHii ¢
Y4aCTHEM OPraHHYeCKUX
BEIECTB, HCIOIb3YEMBIX IS HX
HICHTH(HUKAIHH B OBITY H
IPOMBIILIEHHOCTH.

OK 01
OK 02
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Ne e PesyabraT 00y4enns OueHo4yHbIe MepONpHATHS OK
/ Tema

5 |Pasnens. i _Hcépégﬁnan_pgplignecue Kourpoannas paGora

 |Kune :L_ecme H |H cmpocuxmqecm  |«Cropocrs XuMHYECKOH
Tepmomanmqec peaknuii ' PEAKIHH H XHMHYECKoe
KHe PABHOBECHE)

|3aKoHOMeEpHOCTH

upo'remm'
XHMHYECKHX

boipeanmm i G L e d

| KHHGTH‘{BCKHC Hccnenosats BiusiHUE 1. Jlaboparopnas pabora Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTPALHH BEIOOP: OK 02
NPOTEKAHUS pearupyromux BemectB 4 |— «OnpeneneHue 3aBHCUMOCTH
XMMHYECKHX TEMIIEPATYPhl Ha CKOPOCTh  |CKOPOCTH PEaKIHK OT
peaKIuii XMMHYECKHX peaKiHii KOHIEHTPAIIMH PearupyroIux

- BEIECTB);
— «Onpenenenue 3aBUCHMOCTH
CKOPOCTH peaKiluy OT
TEeMIEpaTyphI».
2. IlpakTHKO-OpHEHTHPOBAHHBIE
TEOPeTHYECKHE 3aJaHHs Ha
aHaM3 HaKTOPOB, BIMSIOLINX
Ha U3MEHEHHE CKOPOCTH
XHMHYECKOH peaKiuy.

5.2 |Tepmomunamuuec |HMccnenoBars BiusiHue 1. 3anauu Ha pacyeTs! Teriossix [OK 01
KHe M3MCHEHHUS KOHUEHTpanuu |3} dexToB xumuyeckux peakimii [OK 02
3aKOHOMEPHOCTH  |BEIIECTB, PEAKIIMH CPE/IBI H |H ONpe/eieHHe THIA PeaKIHH
OPOTEKAHUS TEMIIepaTyphl Ha CMeleH e (10 TemIoBoMy 3hdeKTy: 3K30-
XUMHYECKHX XHMHYECKOIO PaBHOBECHS  |H HIOTEPMHYECKHE).
peaKumid. 2. IlpakTHKO-OpHEHTUPOBAHHBIE
PaBHoBecue 3a/laHKs Ha IPUMEHEHHE
XUMHYECKHX npunnuna Jle Ilarense ms
peaknuii HAXOX/ICHUS HAIIPaBJICHHS

CMEIIEHHSI PABHOBECHS
XHMHYECKOH peakiluy u aHa/lu3
(aKTOpOB, BIMSIOIKX HA
CMEIIEHHEe XUMHUYECKOTr0
PAaBHOBECHSL.
3. JIaboparopnas pabora
«H3yueHue BIHSHUSA pa3InIHbBIX
(aKTOpoB Ha CMeIeHHe
XUMHYECKOTO PaBHOBECHS).

6 |(Paznen 6. Hcenenorars nuenepensie [Kourpoasnas padora mo teme

Jucnepcubie cHCTeMBI «/lucnepcHble CHCTEMBD
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Moayas / Pazgen

Ne PesyabTaT 00yqenus OueHo4HbIe MEPOTIPHATHS OK
/ Tema
cHCTEMBI
6.1 |IucnepcHsie Pasmmuare uetuHHBIE 1. 3anaun Ha mpurorosnenne  |OK 01
CHCTEMEI H PacTBOPEI, KOJUIOUAHBIE PacTBOPOB. OK 02
(axTophI UX pacTBOpHI U 2. IlpakTHKO-OpHEHTHPOBAHHEIE
YCTOWYHBOCTH rpy0oucIepCHBIE CHCTEMEI |pacyeTHBIE 3aaHus Ha
Ha OCHOBE XHMHYECKOTI0 JIMCIEPCHBIE CHCTEMBI,
9KCIIEPUMEHTA UCTIOJIb3yeMbIe B ObITOBOM U
IIPOU3BOJICTBEHHOMH
NESTEIbHOCTH YeJIOBEKA.
6.2 |UccnenoBanue Hccnenosars ¢pusuko- JlaGopatopuas pa6ora (ua OK 01
CBOMCTB XMMHYECKUE CBOMCTBA BBIOOD):
THUCTIEPCHBIX Pa3IMYHBIX BHIOB — IlpuroroBnenue pacTBOpoB;
CHCTEM JHCIIEPCHBIX CUCTEM — HccnenoBanue quCiepeHBIX
CHCTEM.
7 Pasen7. Hcenenobats cBoiicra
 |Kauecrsennble |oprammueckuxm
|PeaKmuH  |HeOPraHMYeCKHX BeIIeCTB
|oOnapyxenus | 30BaHMeM
|opranmyeckux u |kauc
. |meopranmuecknx
_ [Bemects _
7.1 |OGHapyxenue Hccnenosars 1. JlaGopatopnas pa6ora (Ha OK 01
HEOPraHM4YeCKUX |KaYECTBEHHEBIE PEaKIHH BBIOOD):
KaTHOHOB H HCOPraHUYECKUX BEIIECTB |~ AHATHTHYECKUE PEaKIHH
aHHOHOB KatuoHoB [-VI rpymm;
— AHAJIATUYECKUE peaKkLuH
AHUOHOB.
2. IIpakTH4eckue 3a1anus Ha
COCTaBJIEHHE YpaBHEHHUI
peakuui oOHapyKeHus
KaTuoHoB I-VI rpynmn u
AHHOHOB, B T.Y. B MOJIEKYJISIPHOM
H HOHHOH (hopMmax.
7.2 |O6Hapyxenue Hccnenosars 1. Jlaboparopnas pa6ora (Ha OK 01
OpraHHYecKuxX Ka4eCTBEHHBIE PeaKiluu BEIOOD):
BEILIECTB OPraHM4ecKuX coefuHenuii |— KauecTBeHHbIE peakiuu Ha
OTAENbHBIX OTIENBHBIX KJIACCOB OTZEJIbHBIE KIACCHI
KJIACCOB C OpPraHHYeCKUX BEIIECTB;
HCIIOJ/Ib30BaHHEM — KauecTBennniii anamms
Ka4eCTBEHHBIX OpraHMYeCKHX COeIHHEHHH 110
peakuui (GyHKIMOHAIBHEIM IPYIIIaM.
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Monyas / Pasnen

Pesyaprar o0yuenus

/ Tema Onenounpie Meponpusitus OK
2. [IpaktHyeckue 3a/laHus Ha
COCTaB/ICHHE KaYeCTBEHHEIX
PeaKnuii oOHapyenns
OPraHHYeCKHX COeHHEHHI],
puxnapuoi MOZyb
Paznen 8. Ouenusars nocrexcrsug 3amura keiica (¢ y4erom
Xumus B 6biTy 1 (GbiToBOM B Oyaymeii npodeccuonasnoi
HpOM3BOACTBEHH IPOH3BO/CTBeHHOI AeATeLHOCTH)
Ol AesITeTLHOCTH |nesTenbROCTH YesI0BeKa ¢
4eJ0BeKa TO3HUHIi IKOI0rHYecK o
Gesonacnoctn
Xumus B 6eITy 1 OuenuBars nocnencraug Keiic (¢ yuetom Oynymeit OK 01
[IPOHU3BOJACTBEHHO |OBITOBOI 1 NpogeccHonaNEHOH OK 02
i nesTenbHOCTH IIPOU3BOJACTBEHHOH] ACATETBHOCTH) OK 04
4eJloBeKa ACATEIILHOCTH YenoBeKa ¢ (Bo3mMokHEe TEMEI KeliCcoB; OK 07
HO3ULIHH IKOJIOrHYecKoii 1. ITorennenue KIMMara u
6e3onacHocTn BBICBOOOXKICHHE Ira30BEIX
THIPaTOB CO 1HA OKeaHa.
2. Byaymue MaTepHakl s
aBHa-, MallliHO- U
IpHOOpPOCTpOEHHS,
3. HoBble Matepuas; IS
COJIHEYHBIX OGarapei,
4. Jlekapctsa Ha ocHOBe
PaCTHTENIbHBIX NIpenapaTos.
Pasnen 9.1. Hnrepnperuposars 3amuTa yuedno-
Hccrenosanue u XHMHYEeCKHE IPOLeCChl i HCCIeA0BATEIBCKOTO NpoeKTa
XHMHYECKHiT '_ ABJIeHUs B GHocepe (c yaerom Gyaymeii
AHATH3 06beKTOR i i npodeccHoHaLHOM
ouocheps _ AeSITeNBHOCTH)
OcHoBEI Bsmonnste nonueit mukn |1, JIabopatopuas pa6ora OK 01
JTabopaTtopHoit SKCIICPUMEHTAIIBHOTO «OcHOBEI 1abopaTopHOi
IPaKTHKH B HCCIIEIOBAHMSA C PaKTHKHY.
IPOGECCHOHATBE | co6moeHmen [IpaBHI 2. Tunossle pacyersi o
bIX JlabopaTopusx |GesonacHoro obpammenus ¢ |Temaruke 9KCIIEPUMEHTA.
BEIIIECTBAMH H 3. 3anaun Ha BEIMHCTEHHE
1abopaTOpHbIM CPEIHero 3HaYeHHs
obopyoBanuem IKCIEPUMEHTAILHBIX JAHHbIX,
NOTPEITHOCTH.,
4. IIpencrasnenue Pe3yIbTaToOB
SKCIIEPHMEHTA B Pa3jIM4YHOI]
bopme (rabGmuna, rpaduk,
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Monyas / Pasnen

COCTaB BOJIBI, THII BOJBI |
CIIOCOOEI €€ pHMeHe s (c
HCIIONB30BAaHHEM HOPMATHBHEIX
AOKYMEHTOB).

3. HpaKTHKO-OpHBHTHPOBaHHBIe
TCOPETHYECKHE 3a/laHUs Ha
COCTaB BOJIBI H CHOCOGEI
BBIDQKCHHS KOHIEHTPAIHI 1
T[I€PECYET KOHUEHTpanuii (c
HCIIOJIb30BAHUEM HOPMATHBHBIX
AOKYMEHTOB).

4. Jlaboparopuas pabora Ha
BBIOOD:

— OuncTKa Bogs! oT
3arpsA3HEHMIH;

— Onpenenenne pH Bogsr 1 ee
KHCJIOTHOCTH;

— Onpenenenne xectkoctu
BOJIBI ¥ CIIOCOOEI ee

YCTpaHeHHs.

Ne Pesyan
e 3yJAbTaT 00ygenus Onenounpie MeponpusTHs OK
OTHeT, 10KIa, Ipe3eHTarms). 7
9.1.2 | Xumuyeckui Hccnenosarte XuMudeckuit (1. Tecr «Caoifersa i cocTan OK 01
aHaJH3 1po6 BO/IbI|cocTaB npo6 BosI BOJBD». OK 02
2. 3ananue «Xumuveckuii OK 07




Moayas / Pazgen

Ne PesyabTar o0y4enus Ounenoynnie Meponpustas | OK
/ Tema
9.1.3 [ Xumuueckuit Hccnenosars xumuyecknii 1. Tect «Opraruueckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB NMUTAHUS |HEOPraHHYECKUE BEIIECTRA, OK 02
KadecTBa BXOJiIIHe B cocTas mpoaykTos [OK 07
IPOJIYKTOB MIATAHUA.
[IATaHUSA 2. IIpakTHKO-OpHEHTUPOBAHHEBIE
3a[IaHHs 110 KyJIMHAPHOM
TEMAaTHUKE.
3. Jlaboparopuas paGora (ua
BEIOOD):
— OGHapy>xeHne HUTPATOB B
IPOAYKTaX ITHTAHHS;
— HccnenoBanue nmpoaykTos
[HATAHUS Ha HAJTHYHE YIIIEBOIOB
(MyKa, TBOpPOT, MOJIOKO, Horypr)
Ha HaJIMYME yIIIeBOJ0B
(kpaxmai, riIroKo3a, caxaposa).
9.1.4 | Xumuueckuii Hccnenosats xumudecknii 1. Tect no Teme «Xumuueckuit |OK 01
aHaiu3 npod €oCTaB 1pob MOYBkI COCTaB HEOPraHAYECKHX H OK 02
MOYBEI OpPraHW4ecKuX yHA0OpeHuity. OK 07

2. 3apanue «B3auMocBa3b
COCTaBa II0YBBI, THIT IIOYBLI H €€
Ha3HA4YeHUs.

3. JlaGoparopHas pa6ora (Ha
BEIOOD):

— OGHapyxeHue
HEOPraHW4YeCKHX MpUMeEcei B
npobax MoYBEI;

— Onpenenenune pH BogHOI
BBITSDKKH TIOYBBI, €€
KHCJIOTHOCTH H IIEIOYHOCTH.

45




F Moayas / Pasgen
/ Tema

Pesyibtar oGyqenns

Onenounsie MeponpuaTHs

OK

9.1.5 |Uccnenosanne
00BeKTOB
Ouocdeprr

Hccnenosars xumuyeckui
CocTaB 00BeKkTOB GHOChepE!
Ha IIpuMepe npoayKToB
NUTAHHS, BOABI U IOYBEI

quﬁno-nccne,uoaa’renhcmﬁ
IIPOCKT B o6acTi
HCCIIeOBaHUS 0OBEKTOR
Oroceps..

BosmosxuEre Temsr IPOEKTOB:
1. MUccnenosanne cocraBa
MHHEPAIIbHOM BOIBI U
PEKOMEHJaIuy 110 ee
HCIOJIb30BAHHUIO.

2. Uccnenopanue
Paspymaroinero aeicreus
IIPHPOJIHOM BOKI Ha
CTPOHUTENIbHEIE MaTepHAJIbL.
3. Cocrapienne IIPOeKTa
UBETHHKa/oroposa/cana B
3aBHCHMOCTH OT COCTaBa
NIPOAHAIM3UPOBAHHKIX [I0YE,
4. CocrasiieHne
cOanaHCHPOBAHHOIO MeHIO Ha
ACHD (HEZIEITO) B 3aBHCHMOCTH
OT COAEPIKAHUSA XHMHYECKUX
MaKpO B MHKPO3JIEMEHTOB B
NPOAYKTaxX IMHUTaHHS.

5. UcenenoBanue xauectsa
MUTHEBOH BOJEL

6. Uccnenopanue 1po6
BOIONIPOBOHOM BOAKBI HA
[peJIMET yCTpaHeHHUs
JKECTKOCTH.

B CEJIbCKOXO03SHCTBEHHOM
JESITEIILHOCTH.

7. YcTpaHeHHe KecTKOCTH BOIb!

OK 01
OK 02
OK 04
OK 07

92 [Paznen9.2.

~ |Mccnenosanue u
AHAIH3 00beKTOB
|TexHochepnt

Hurepnperupopars
Xmmtxecxng Ipouecchl u
SBJICHHS B TexHochepe

YuebHo-uccaenoBarennckuii
NPOeKT (¢ yueTom Bymaymeii

 |mpodeccnonanbnoi

AESITEILHOCTH)
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Mopayas / Pasgen

Ne Pesyabrart ofyqenus Oueno4nbie MeponpusaTHs OK
/ Tema

9.2.1|OcHOBBI BemonnsaTe nosHei mukn |1, JlaGoparoprast paGora OK 01
naboparopHOH 9KCIIEPHMEHTAIBLHOIO «OcHOBBI 1abopaTopHOiA
IIPaKTHKH B HCCIIEIOBAHUS C IPaKTHKH.
npodeccuonanbH |CoGIOAEHHEM IPaBHIT 2. TunoBbIe pacyeTsl 1o
BIX J1labopaTopusx |6e3omacHOro oOpameHus ¢ |TeMaTuke 9KCIIEPUMEHTA.

BEIIECTBAMH U 3. 3ana4u Ha BEIYKCIICHHE
1abopaTopHEIM CPEIHEro 3HA4YEHHUs
obopynoBaHHEM OKCIEPHUMEHTAILHBIX JaHHBIX,
MOTPEIIHOCTH.
4. IIpencraBienue pe3ynbTaToB
9KCIEPHUMEHTA B Pa3IMYHOM
¢dopme (Tabmuna, rpadux,
OTYET, AOKJIAJ, IIPe3CHTALIHS).

9.2.2 [ Xumugeckuit Hcenenosats xumuueckuit (1. 3azaum Ha onpeneneHue OK 01
aHaim3 npod COCTaB MPOO TEXHUYECKOH |MEeTaIoB, HEOPraHWYECKHX OK 02
TEXHHYECKOH BOJIBI QHHOHOB H OPraHUYECKHX OK 07
BOJIBI BEILECTB B TEXHUYECKOH BOAE

PasHOro Ha3HAYeHHS.

2. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETHYECKHE 3a0aHus Ha
COCTaB BOJIBI A CIIOCOOEI
BBIPa)KCHHS KOHICHTpAllHit 1
IepecyeT KOHLUEHTpaIuii (¢
UCIIOJIB30BAaHHEM HOPMATHBHBIX
JIOKYMEHTOB).

3. 3apanne «XuMHyecKuit
COCTaB TEXHHYECKOM BOJBI, THUII
BOJIBI M CIIOCOOKI ee
NIPUMEHEHUs» (¢
HCIO0JIb30BaHUEM HOPMAaTHBHBIX
JIOKYMEHTOB).

4. Jlaboparopsas paGora (Ha
BBIOOD):

— Omnpenenenue XI10puioB8
METO/I0M TUTPOBAHHUS B
TEXHHYECKOU BOJIE;

— Onpenenenne KeCTKOCTH
TEXHHUYECKOH BOJIbI METOIOM
THTPOBAHHUA.
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Monayas / Pasgen

{Tena Pesyabrtar obyuenus Onenounsie MeponpusiTus OK

9.2.3 | Xumuvecknit Hccnenopats conepxkanue |1. Tecr mo Teme «Xumudeckuit |OK 0]
KOHTpPOJIb YIJIEKHCIIOTO rasa B Bo3ziyXe |cocTas atMocepHOro Bosayxa |OK (2
Ka4ecTBa Bo3yxa H BO31yXxa pabouei 30H5n;. OK 07

2 HpaKTHI{0~OpH8HTHpOBELHHBIe
3a/laHus HAa XUMUYECKH aHamm3
COoCTaBa BO3/yxa.

3. Jlabopatopras pabora
«Onpenenenue copepskanms
YTJICKHCIIOrO rasa B Bo3ayxe
TIOMEIICHHS 3KCIpece-
METOIOMY.

9.2.4 | Xumugeckuii Hccnenosars npo6er 5 [IpakTuKo-opuenTHpOBAHHEE OK 01
aHaium3 npob MaTepHainoB CTPOUTENBHO- (3aMaHUS 110 XUMHYECKOMY OK 02
MaTepuasioB pecTaBpaimonHot aHaIu3y npo6 Marepuanos OK 07
CTPOHTENILHO- ACATENBHOCTH W AH3aifHa CTPOUTEIbHO-PECTABPALHOHHON
PecTaBpaHOHHOH JAEATEeIbHOCTH H AU3aiiHa.
JACATENBHOCTH U 2. JIaGoparopuas pabora (na
Jn3aiiHa BEIOOD):

— Msrotosnenne kpacox
(mon6op nurmenToB 1
CBS3BIBAIOLINX BEIECTB);

— Hccnenosanne coiicts
BSUKYIEX BEINECTB Ha IpHMepe
THIICca.

9.2.5 [HccnenoBanue Hccnenosars xumuueckuii YueGHo-uccnenoBaTembeKuii OK 01
00BeKTOB COCTaB 00BEKTOB IIPOEKT B 061actu OK 02
TexXHOCcepsl TEXHOC(EPE! HA IPUMEPE | HCCTeIOBAHMS 00BEKTOB OK 04

TEXHHYECKOH BOIBI U TeXHOC(epEl. OK 07

PeCTaBpallHOHHOM 1.
ACATECIBHOCTHU H IH3aifHa

2.
3.

4,

s.

MaTepHajoB CTPOUTENBHO- (B0o3MOXKHEIE TeMp IPOEKTOB:

KonTpons kausecrsa

TEXHHYCCKOH BOBI pasHBIX
BHJIOB B COOTBETCTBHH C
Mmetoaukamu o 'OCT,

Co3panne nexoparusHoii

LITYKaTypPKH.

ITurmMenTE! B M3memmsx us

CTEKIa.

Uccnenopanne

Pa3pymarIero AeiCcTBHs BOIbI
Ha CTPOHUTETbHBIE MaTepHAIEL.

Onenka coctostuus Bo3yxa

paboueii 30HEI criemuanucTa
(TexHosIOrA, CTPOHTEJIA | T.II., C
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Pesynprar 00yYenys

ACATENBHOCTH) B COOTBeTCTBHY
€ HOpMaTuBHENy

A OKYMCHTHMH .
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