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1. IJTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O JUCUHUIVIMHE (MOAYJI10), COOTHECEHHBIE C
IJIAHUPYEMBIMMU PE3YJIBTATAMHN OCBOEHUSA OBPA30OBATEJIBHOU ITPOI'PAMMBI

1.1. Henu ocBoeHMsI AMCHUTIMHBI (MOTYJIs)

(OOyueHnEe XMMHH B BBICIIEM y4eOHOM 3aBEJCHUU HpecieqyeT ABe OCHOBHbIC nenu. IlepBas - oOmeBoCIIUTAaTENIbHAS - 3aKIFOYACTCS B
(hopMHpOBaHMM AUAIEKTHKO-MaTEPUATUCTUIECKOTO MHPOBO33PEHHs O0YYalOIIerocsi, pPa3sBUTHH KyJIbTYpbl MblIuIeHHs. Bropas -
[IpaKTUYecKas, CBA3aHHas ¢ popMaMU IPUMEHEHUS XUMHUYECKHUX 3aKOHOB M TIPOILIECCOB B COBPEMEHHOM TEXHHKE, a TaKXKe 3HAHUSAMH O
CBOMCTBAaX XMMHUYECKHX MaTepHalIoB. B mporecce n3ydeHHs AMCHMIUIMHBI 00yJarOnIUiCs MMOMy4aeT 3HAHWS, HAaBBIKH, KOMIIETCHIINH,
HeoOXoauMble O  NPO(ECCHOHANBHON [EATeNbHOCTH. B 00macTH HpOU3BOACTBEHHO-TEXHOJIIOTMYECKOH HEATENbHOCTH LEIbo
TMCIMIUINHBL SBIISETCA HAYyYUTh OOydalomerocs pa3padaThiBaTh TEXHOJOTMH OOBEKTOB MPO(QECCHOHATBHOW MAESITENBHOCTH B
00J1aCTSIX XMMHYECKOH IPOMBIINIICHHOCTH, B NPEIIPHUATUSAX PAa3IMYHOTO BHAA NEATENBHOCTH. J[yisi BBIOJHEHHS IPOEKTHON
TeATEIbHOCTH ANCHUIUIMHA JAaéT OCHOBY TIPaMOTHOIO MOAXOJa K pPa3pabOTKE TEXHOJOTMH, K OOOCHOBAHUIO TEXHHYECKOH U
DKOJIOTMYECKON Oe30MacHOCTH MPUMEHSEMBIX BEIIECTB W MaTepHainoB. JJsl HAy9YHO-MCCIIENOBATEILCKOW JEATENbHOCTH 3HAHWE
IMCIMIUIMHBI TI03BOJISIET 00OCHOBAHHO MOJXOUTh K BBIIOIHEHUIO SKCIIEPUMEHTAIBHBIX M JA00OPATOPHBIX HCCIIEI0BAHUM, MIOJrOTOBKE
oT4eToB. /Iyl BEAECHUS OPTaHW3AIOHHO-YIIPABICHUYECKON NEeSTENFHOCTH IUCLUIIIMHA YYUT YMEHHIO OOOCHOBBIBATH NMPUMEHSEMBIC
perieHusl.

1.2 KomneTteHuun ody4arouierocsi, popmMupyemsie B pe3yabTaTe 0CBOCHUS JUCHUIIHHBI (MOTYJIsT)

OIIK-3: cnoco0HOCTHIO MpPHOOpPEeTATh HOBbIe MaTeMaTHYeCKHe M eCTeCTBEHHOHAY4YHbIe 3HAHMSA, MCHOJIL3Ys COBpPeMEHHbIe
oOpa3oBaTe/ibHble U HH(POPMALIMOHHbIE TEXHOJIOTHMHU

OIIK-7:BaieHlieM OCHOBHBIMH METOIAMH OPTaHM3alNU 6e30NIACHOCTH KM3HeAesITeIbHOCTH NPOU3BOICTBEHHOI0 NepCcoHaIa 1
HaceJIeHHs, UX 3alIUTHI 0T BO3MOKHBIX MOCJIEACTBU aBapuii, KaTacTpod, CTUXUITHBIX OeACTBU

OIIK-11: B1aeHneM MeTOJaMU OLIEHKU CBOWCTB U CMOCO0aMHU M0A00pPa MaTEpHATOB

3HATH:
Yposens 1 OCHOBHBIC TIPUEMBI ¥ METOJIBI TIOMCKA HH(POPMAITUH TI0 XUMHH;
(06a30BbIil)
Yposens 2 OCHOBHBIC TIPUEMBI H METOBI TIOMCKAa WHPOPMALIUH TSI PEIICHHUS yIeOHBIX (TPEHUPOBOYHBIX ) 3aIaHUIA;
(IpOABHHYTHII)
Yposens 3 OCHOBHBIC TIPUEMBI I METOBI ITOMCKa HHPOPMALIUU TIPH MPOBEICHIH MTOUCKOBBIX HAYYHO-HCCIEIOBATEIECKUX
(BbICOKMIA) pa0oT MO0 XUMHUH.
YMmerh:
Yposens 1 Perrate TpeOyeMblii MUHIMYM THUIIOBBIX 33124 IT0 XMMHU C UCIOJIh30BAaHUEM COBPEMECHHBIX 00pa30BaTEIBHEIX 1
(0azoBblii) HH(POPMALMOHHBIX TEXHOJIOTHIA;
Yposens 2 Vcronp30BaTh COBpEMEHHBIC 00pa30BaTe/ibHbIC H HH(GOPMAIIMOHHBIC TEXHOIOTHH /IS PEIICHUS YIeOHBIX
(MpoABUHYTHII) |(TPSHUPOBOYHBIX) 3aJaHUI IO XUMHUH;
Yposens 3 Vcronp30BaTh COBPEMEHHBIC 00pa30BaTe/ibHbIC M HH(GOPMAIIMOHHBIC TEXHOJIOTHH IPH MPOBEICHUN TTOUCKOBBIX
(BBICOKMIA) HAYYHO-HCCIIEJOBATENIECKUX PA0OT O XUMUH.
Baagernb:
Yposens 1 MeToaMu MaTeMaTHIECKUX OMUCAHUMN (PU3MKO-XUMHUCCKUX SBICHUM.
(6a30BbIii)
Yposens 2 HaBpikaMu IpUMEHEHUS CaMOCTOSATENBHO MOTYYCHHOW HH(POPMALIUH JUTSI PEIICHHS yIeOHBIX (TPEHUPOBOYHBIX )

(nponBUHYTHIH) [3amaHmii;

Ypogens 3 HaBpIkamMy IpUMEHEHHsI CAMOCTOSITEIBHO MOJTY4YEeHHOH HH(OpMaLuK NPY MTPOBEICHUH TOUCKOBBIX HAY4YHO-
(BBICOKHIA) MCCIIE0BATENbCKUX PabOT IO XMMUH U JUTS PEIIeHHUs MPO(eCCHOHATBHBIX 3a/1ad.

1.3. Pe3yabTaThl 00y4eHNs M0 TUCHUIIMHE (MOIY.II0)

B pe3yabTaTe 0cBOeHUS THCHHMIIJIMHBI 00y4YaIOLIMIACs T0JIKEH:

3HaTh:

OCHOBHBIC 3aKOHBI OPTaHUYECKOW M HEOPTaHMYECKOW XVMHUH, KIACCH(HUKAIHNIO W CBOWCTBA XUMHYECKHX SJIIEMEHTOB, BEIICCTB H
COCJTMHCHUM, METOJIbl TECOPETUYCCKOTO W JKCIICPHMEHTAIBHOTO WCCIICOBAHUS, PEAKIIMOHHYIO CIIOCOOHOCTH BEIECTB, CPEICTBA
KOMIIBPIOTEPHOI TEXHOJNOTHH B OONACTH XUMHH, (pyHIaMEHTalIbHbIE KOHCTAHTHI XHUMHH, METOIBl XHMHYECKOH WACHTHU(UKAINN
BEIIICCTB, HOBCHUIIIME OTKPHITHS XUMHUHM U MEPCIEKTHUBBl MX HCIOJB30BAaHUS B TCXHHKE, (PYHIAMEHTATHHOE CAMHCTBO CCTECTBCHHBIX
HayK, He3aBepH_IeHHOCTI> CCTCCTBO3HAHUA MU BO3MOXHOCTHU €TI0 zlam)Heﬁmero paSBI/ITI/IH. OCHOBHBIG 3aKOHBI OpFaHHqCCKOﬁ n
HEOPTaHMYECKOW XMMUH, KIACCU(UKAIIMIO W CBOWCTBA XUMHUYECKUX IJIEMEHTOB, BEIIECTB M COCAMHEHUI, METOABI TEOPETHUECKOTO 1
9KCIICPUMEHTAIIBHOTO MCCIICIOBAHMUS, PEAKIIMOHHYIO CIIOCOOHOCTh BEIECTB, CPEICTBA KOMIBIOTEPHOI TEXHOJOTHU B O0JIACTH XUMHUH,
(dbyHIaMeHTaTbHBIe KOHCTAaHTHl XUMHHW, METOIBI XUMUYECKON WACHTH(PHKAINN BEUICCTB, HOBEHIITNE OTKPBITHS XUMHUH U TIEPCICKTHBEI
WX MCIIOJIb30BaHMS B TEXHUKE, ()YHIAMEHTAJILHOE €IMHCTBO €CTECTBCHHBIX HAYK, HE3aBEPIICHHOCTh SCTECTBO3SHAHUS U BO3MOXKHOCTH
ero JaJbHENIIero pa3BUTHs

YMmerhb:




HCIIOJIB30BaTh METOABI U CPEACTBA XUMHUYIECKOTO UCCIIENOBAHNU BEMIECTB U UX HpeBpameHnﬁ

Baanern:

HABBIKAMU BBIITOJTHEHNSI OCHOBHBIX XUMHUECKUX JTaOOPaTOPHBIX Oonepanuii, Merogamu onpeneneHus PH pacTBopoB u onpeneneHus
KOHLIEHTPalUil B pacTBOpax.

Koas! popmMupyembix

HauMenoBaHue TUCHUIIJIMHBI .
KOMIICTCHII MU

2.1 OcBanBaemasi JUCHUILIMHA

b1.5.07 |XI/IMI/I$I OIIK-3; OIIK-7; OIIK-11

2.2 MlpenmiecTByOIIHE TUCHUTLIHHBI

TpeOyroTcs 3HaHUS IPOTPaMMBI CpEAHEH IIKOIIBI [0 MaTeMaTHKe, (PHU3HKE,
XUMUH.
2.3 OcBauBaemble NapaslieIbHO AUCHUILTHHBI
51.5.10 Dr3urka OIIK-2; OIIK-3
2.4 Tocaenyomue AUCHUTLTHHBI
61.5.21 [DKoorus OK-12; OIIK-6
51.5.04 be30I1acHOCTE KU3HENEATETLHOCTHA OIIK-7

3. OFBEM JJUCIIUIIJIMHBI (MOAYJIs) B BAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPEMOJABATEJIEM (IO BUJIAM YUEBHBIX 3AHATHUI) U HA CAMOCTOSITEJIbHYIO PABOTY
OBYYAIOLIUXCS

3.1 O0beM qUCHUIIUHBI (MOAYJIST) 33ET

3.2 Pacnipenesienne akageMH4eCKHX YacoOB 0 ceMecTpaM/Kypcam( 174 3(po) 1 BUIaM y4eOHBIX 3aHATHII

Ne cemecTpa / kypca ( a1 3¢o)

B 3ansiTmii 1 2 3 4 5 | s 7 8 | o 10 Hroro
Y (PILA|YI|PILA | YIT[PILA [ YIT|PITOA| YII PILA | YII |PILA | YIT | PO | YIT|PILA| YIT|PIIA | YII |PIA| YII | PILI

KontakTHas 12 (12 12 |12

Jlexyuu 4 |4 4 4

Jlabopamopnvie (4 |4 4 |4

ITlpaxmuueckue 4 |4 4 4

Kouncynomayuu

[Uno.paboma

Kontposs 4 |4 4 4

Cam. pabora 92 192 92 |92

NTOI'O 108(108 108 1108

3.3. ®opMBbI KOHTPOJISI ¥ BU/IBI CAMOCTOSITEJIbLHON padoThI 00y4aromerocs

®opma koHTpoasi |Cemectp / HopMmbl BpeMeHH Ha caMOCTOSATe/IbHYIO padoTy 00y4aroiierocsi

Kype(3go) Bug pa6oTs HopMbl BpeMeHH, Yac

[MoaroroBka K JEKIMAM 0,5 yaca Ha 1 4ac ay/AMTOPHBIX 3aHITHH

IK3aMeH [Moaroroska k mpakTH4ecKuM/ 1abopaTopHbIM | 1 yac Ha 1 yac ayANTOPHBIX 3aHATHI
3aHATHAM

3ader ¢ OEHKOIH 1 [MoxroToBka k 3a4ety 9 yacoB (o¢o)

KypcosBoii npoexkt BrlnonHeHue KypcoBoro npoeKkTa 72 gaca

Kypcosas pabora Brinonnenne KypcoBoii paboThl 36 yacoB

KonTpoasnas 1 BrImonHeHne KOHTPOIBHOM paboThl 9 gacoB

PT'P Bemonuenue PT'P 18 wacos

Pedepar/acce Brmmosaenue pedepara/scce 9 4acos

4. COAEPX KAHUE JTUCHUIIJIMHBI MOAYJIA), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKHUX YACOB 1 BUJ10B

YUYEBHBIX 3AHSITUI
Yacel B
Kon HaumeHoBaHHe pa3aesioB U Bun Cemectp| K-Bo MHTEPaKTHBHON popme
Komnerenuuu [JIuteparypa
3aHATHSA TeM 3aHATHSA / kype [ak.4yacoB
K-Bo dopma
aK.4acoB| 3aHsaTHSA




Pa3zngen 1. OcHoBHBIE
3aKOHBI XHMHH.
I[lepuoanyeckuii 3aKoH.
CTpoenne u cBOICTBa
BelleCTB, XHMHYECKUX

1.1 OCHOBHEBIE IOHATHS U 3aKOHBI Jlex 1/1 OI1K-3; OIIK- | J1.1J11.2
xumun. CTpoeHHe aToma. 7; OTTK-11 J1.3J12.1
[lepuoanueckass cucrema u J12.2J12.3
CHUCTeMaTHKa DJIEMEHTOB.

OCHOBHBIE XapaKTEPHCTUKU
hiemeHToB. Kucnorno-
OCHOBHBIE CBOMCTBA BELIECTB.
["a3oBbie 3akoHBI. Pacuér
PKBHBAJICHTHBIX Macc
SJIEMEHTOB U COSTMHEHUI.
MeTo/1bl CHHTE3a MPOCTEHIINX
HEOPTaHIMYECKUX COCAMHEHUH.
DHEprusi HOHU3aLuH,
CPOJICTBA K 3JIEKTPOHY,
AIIEKTPOOTPULIATEITFHOCTD.
JIeKTpOHHBIE (POPMYITBI
ATOMOB U MOHOB.
[lepuoanueckoe n3MeHEeHUE

1.2 Habbiku paboTsl B Cp 1/1 OI1K-3; OIIK- | JIL.1JI1.2
XUMHYECKOH Tab0paTopuu U 7; OIIK-11 U12.1J12.2 M4
TEXHHKA 0€30MaCHOCTH.

1.3 OnpeneneHre SKBUBAJICHTA U Cp 1/1 OI1K-3; OIIK- JI1.1J11.2
SKBUBAJICHTHON MacChI 7; OIIK-11 JI2.1J12.2
METaJlIa 110 BOAOPOLY. J12.3 M4

1.4 [OcHoBHBIE KITaCCHI Cp 1/1 OIIK-3; OIIK- | JL.1JI1.2
HEOPraHUYECKUX COCIUHEHHM. 7; OIIK-11 J2.1J12.2

102 _ND

1.5 XUMHUYECKUE CBOMCTBA Cp 1/1 OIIK-3; OIIK- | JIL.1JI1.2
METAJIOB. 7; OIIK-11 JI2.1J12.2 M4

1.6 Buibl XMMUYECKOH CBS3H B Cp 1/1 OIIK-3; OIIK- | JI1.1JI1.2
pa3sIUYHBIX TUITAX 7; OIIK-11 JI2.1J12.2
coepnHeHui. ' nbpuanzanus
AQTOMHBIX OpOHTaNEH.

KomrieMeHTapHOCTS.
CTpoeHue 1 CBOWCTBa
KOMILIEKCHBIX COCIMHEHUH.
MeTo1 MOJIEKYJISIPHBIX
opburaneii. /lumnonsHbe
MOMEHTBI CBSI3EH B
1.7 KoMmruiekcHbIE COeJMHEHHSL. Cp 1/1 OIIK-3; OIIK- | JL.1JI1.2
7; OIIK-11 J2.1J12.2
M11

1.8 OJIEKTPOTUTHIECKAS Jlab 1/1 OIIK-3; OIIK- | JI1.1JI1.2 Ananus
nucconuanud. Peakiun 7; OIIK-11 JI2.1J12.2 KOHKPETHBIX
HOHHO-MOJICKYIISIPHOTO M4 cutyanmit
o0OMeHa

1.9 PactBopsl. Cr1ocoOb! Cp 1/1 OIIK-3; OIIK- | JIL.1JI1.2
BBIPAYKEHUS] KOHIICHTPAIIHA. 7; OTIK-11 JI2.1J12.2
Teopust SIIEKTPOIUTHYECKOM J2.3
IMCCOLIMALINY.

KomnmuratuBHble CBOMCTBA
pacTBOpoB. CBOICTBA U
3aKOHOMEPHOCTH TOBEJICHHS
nrcriepcHbIX cucTeM. Bopa.
Jlnarpamma cOCTOSIHUS BOJIBI.

1.10  [PactBOpBI. OmnpeneneHue Cp 1/1 OI1K-3; OIIK- J1.1J11.2
KOHLICHTPALMU PacTBOpa. 7; OIIK-11 21122 M

13

1.11  [BomoponaHslii mokasaress. Cp 1/1 OINK-3; OIIK- | JIl.1JI1.2

MeTtonsl onpenenenus pH 7; OIIK-11 J12.1J12.2
J12.3 M4

PacTBOPOB.




1.12 ['unponus coneil. Cp 1/1 OIIK-3; OIIK- JI1.1J11.2
7: OIIK-11 JI2.1J12.2 M4
1.13  [[IucrmepcHble CHCTEMBI. Cp 1/1 OIIK-3; OIIK- | JIL.1JI1.2
7; OIIK-11 JI2.1 J12.2 M4
Pasnen 2. XuMuyeckast OI1K-3; OIIK-
TEPMOAMHAMHKA U KHHETHKA. 7; OIIK-11
2.1 XuMHUecKast TEPMOTMHAMHKA. Jlex. 1/1 OIK-3; OIIK- | JI1.1JI1.2
DHEepreTHKa XHMUIECKAX 7; OIIK-11 JI1.3 J12.1
[POLIECCOB. DHTPOMHS, J2.2712.3
sHeprus I'n66ca, J12.4
HaIrpaBIeHHOCTh XUMHYECKUX
npoueccoB.. Koncranta
[PaBHOBECHS H €€ CBSI3b C
pHeprueit ['uboca.
[IpousBenenue
pacTBOPUMOCTH. 3aJauul Ha
oTpenieneHue
TEPMOINHAMHYICCKUX
2.2 OrnpeneyeHne TEeIIOBbIX Cp 1/1 OI1K-3; OIIK- JI1.1J11.2
P(h(HEeKTOB XUMHYECKIX 7; OITK-11 J2.1712.2
peaxkui J12.3 M4 M6
23 XUMUuecKas KUHETHKA. Cp 1/1 OIIK-3; OIIK- | JI1.1JI1.2
MeTtoapl MATEMATUYECKOTO 7; OIIK-11 J12.1J12.2
ONHCAHWSI KWHETHKH
XUMHUYECKHUX PEaAKIHH.
Xumnueckoe u (hazoBoe
paBHOBecHe. MeToibl
OMHCAHUSI XUMUYECKUX
PaBHOBECHIA B PaCTBOpax
QJIEKTPOJIUTOB.
KosebaTenpHbIE peakIuH.
Karanuzatopsl u
2.4 |CkopocTb XMMHYECKUX Ilp 1/1 OI1K-3; OIIK- | JI1.1JI1.2 Ananis
peaKuHﬁ. 7, OIIK-11 J12.1J12.2 KOHKPETHBIX
J12.3M4 coTyam
2.5 XMMHYECKOE PABHOBECHE Cp 1/1 OIIK-3; OIIK- | JL.1JI1.2
7; OIIK-11 J12.1J12.2
o3
Pasnen 3. DaeKTpOXuMHUsI. OI1K-3; OIIK-
[7- OITK-11
3.1 OKHCITUTENBHO- Cp 1/1 OIIK-3; OIIK- | JIL.1JI1.2
BOCCTAaHOBUTEIIbHBIE PEAKLINU. 7; OTIK-11 J12.1J12.2
[lonsTue o creneHu
OKHCIICHHS JJIEMEHTOB B
coequHeHUAX. OKUCIUTEIHHO-
BOCCTAHOBUTEIIFHBIC CBOHCTBA
MIPOCTHIX BEIECTB U
32 OKHCIUTENBHO- Ip 1/1 OIIK-3; OIIK- | JIL.1JI1.2
BOCCTAHOBHMTEILHEIE PEAKIINH. 7; OTIK-11 JI2.1 J12.2 M3
3.4 DJNEKTPOXUMHUYECKUE Cp 1/1 OIIK-3; OIIK- | JI1.1JI1.2
rpoiieccel. ['anbBaHnUECKHE 7; OIIK-11 J12.1J12.2
DIIEMEHTEHI, aKKYMYJISATOPHL,
HCIIONB30BaHKE Ha XK. 1.
TpaHCHOPTE. DIEKTPOIIH3.
KarogHoe BoccTaHOBIIEHHE U
QHOJTHOC OKHCIICHHE.
DIEKTPOIN3 C AKTUBHBIM H
HEaKTUBHBIM aHOJIOM 3aKOHBI
Dapanes. Beixoa 1o Toky.
TOIINBHBIE AIEMEHTHI.
Bonopoanas sHepreTuka.
[IpyMeHeHre IEKTPOIN3a
3.5 ["anbBaHUYECKUE DIIEMEHTBI. JIa0. 1/1 OI1K-3; OIIK- J1.1J11.2
7- OTIK-11 JI2.1 J12.2 M4
’ M4
3.6 DNEKTPOIIH3. Cp 1/1 OIIK-3; OIIK- | JI1.1JI1.2
J12.1J12.2 M4

7; OTK-11




3.7 Kopposus meramioB u 6oprda Cp 1/1 OI1K-3; OIIK- | JI1.1JI1.2
C Hell. 4 7; OIIK-11 J2.1J12.2 M4
3.8 OnpeneneHne BpeMeHHOH 1 Cp 1/1 OITK-3; OIIK- | JI1.1J11.2
00I1Iel YKECTKOCTH BOJIBI. 4 7; OTIK-11 J12.1J12.2
NA
Pa3nen 4. Oprannyeckasi
xumusi. XuMHYeCKast
HAeHTHPUKALUSA
BeliecTB.CoBpeMeHHbIe
KOHCTPYKIITMOHHBIC MATECPUAJIbI
4.1 CaolicTBa BayKHEHIINX Cp 1/1 OIIK-3; OIIK- | JI1.1J11.2
KJIACCOB OPraHUYeCKUX 7; OIIK-11 JI2.1 J12.2
COCIMHEHU, 0COOCHHOCTH M9
CTPOEHUS U CBOHCTBA
PacCIpOCTpaHEHHBIX KIacCOB
BBICOKOMOJIEKYJISIPHBIX
coeqruHeHn. MeToabl CUHTE3a 4
[IPOCTEHIINX OPTraHUYECKUX
coenmHeHU. COBpeMEHHEIC
KOHCTPYKLMOHHbBIE
MaTepHalbl U UX (HU3MKO-
XUMUYECKHE CBOMCTBA.
OnpeneneHne OCHOBHBIX
4.2 Xumuueckas uaeHTAGUKAIs: Cp 1/1 OIIK-3; OIIK- | JI1.1JI1.2
KaueCTBEHHBIN 1 7; OIIK-11 JI2.1J12.2
KOJIWYECTBCHHBIN aHAIU3, M7 M12
AHATUTHYCCKIA CUTHAIL. 4
Mertonpl U cpeAcTBa
XIMHYECKOTO MCCIICTIOBAHMUS
BELIECTB U UX MPEBpAILECHUH.
Paznen 5. CamocrosiTeJIbHASK OI1K-3; OIIK-
padoTa CTy1leHTOB 7; OIIK-11
5.1 [Toaroroska K JNeKIUAM Cp 1/1 OIIK-3; OIIK- | JI1.1J11.2
2 7; OIIK-11 J2.1J12.2
21-26
5.2 [TonroroBka K 1a00paTOPHBIM Cp 1/1 OIIK-3; OIIK- | JI1.1J11.2
3aHATUSIM. 7; OIIK-11 JI2.1J12.2
4 J12.3 M1-
M13
53 [ToaroToBka K NpakKTUYECKUM Cp 1/1 OIIK-3; OIIK- | JI1.1J11.2
3aHATUSIM. 7; OTIK-11 J2.1J12.2
4 J12.3 M1-
M13
5.3  |BbmonHenue KOHTPONBHON Cp 1/1 OI1K-3; OIIK- J1.1
paOoTEHI. 9 7; OINIK-11 JI1.2J12.1
2.2

5. ®OH/] OLIEHOYHBIX CPEJCTB JUISI IPOBEJEHNS TIPOMEJKYTOUYHOM ATTECTALIMHA OBYYAIOIINXCS
MO JUCUHUILTAHE (MOIY.JIIO)

5.1. IlepeyeHb KOMIeTeHIMI ¢ yKa3aHHEM 3TANOB UX (OPMHPOBaHMS B Npolecce 0CBOEHUsI 00pPa30BaTeIbHOM NMPOrpaMMbl

OCHOBHBIMHM ~ dTanaMu (bOpMI/IpOBaHI/ISI KOMHCTGHHI/Iﬁ B paMKax JUCHUIINIMH BBICTYNACT IMOCICAOBATCIBHOC HU3YUCHUC

COJICPIKATENNBHO CBSI3aHHBIX MEXy CO00H pas3nenoB (TeM yueOHbBIX 3aHATHI), KOTOPBIC OTPaXKeHBI B paszerne 4.

MaTpuiia oeHKH pe3yJabTATOB 00yUeHHUsI M0 TUCHUILINHE

OneHounble cpeacTBa/GpopMbl KOHTPOJIA

Kox Ilnanupyembie pe3yibTaThl Omnpoc no TecroBoe Otuer mo Pasbop u
KOMIIETEeHIIUH 06y‘leHl/lﬂ (HOKa:;aTe‘H“ . TCOpUHA 3aaHuC 1mabopaTopHOU aHanu3 KOHTpOJILHaSI 3auer Cu
OLEHHBAHHUS KOMIIETEHIIMI) pabore KOHKPETHBIX pabota OLIEHKOH
CUTYaIui
OIIK-3; 3HAET + + +
OIIK-7; ymeer + + +
OIIK-11  [grageer + +

5.2 OnucaHue Noka3zaTesieil H KpUTepHeB OLeHUBAHUS KOMIIETEHIMI HA pa3MYHBIX dTanax ux ¢popMuUpoBaHus, ONUCAHUE
IIKAJ OLleHMBAHMSA




Texylmuii KOHTPOJIb IPOBOAMUTCS:

- B hopMe ompoca o TeMaM JEKIIHOHHbIX, MPAKTHYECKUX U Ta00paTOPHBIX 3aHATHH;

- B (hopMe BBITOJIHEHUS TECTOBOTO 3aaHMs;

- B ()opMe OTUeTa I10 BHINOJIHEHHOH JabopaTopHoii padore;

- B hopMe ydacTusi B pa300pe KOHKPETHBIX CUTYalUi, CBI3aHHBIX C MPO(ECCHOHATIBHON AEATETBHOCTBIO.

KPUTEPUU ®OPMUPOBAHUA ONEHOK IO TEKYINEMY KOHTPOJIIO (OITPOC 110 TEOPUN)

«OTanaHo»(5 6aJUIoB) — MONTy4aroT 00yYarOIIHecs ¢ IPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha 3a/1aBa€Mble BOIIPOCHI —
He MeHee 95% ot 00miero 00béMa 3aJaHHBIX BOIIPOCOB.
«Xopomo» (4 6aita) — moay4aroT 00y4aronrecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha 3a]jaBaeMbIe BOTIPOCHI —
He MeHee 75% ot 00miero o0béMa 3aJaHHBIX BOIIPOCOB.
«YnoBiaerBoputeabHo» (3 Oamra) — mosyyarorT oOydaromipecs C IMPaBWIBHBIM KOJIWYECTBOM OTBETOB Ha 3ajaBacMble
BOMIPOCHI - He MeHee 50% oT o01iero 00bpEMa 3aJaHHBIX BOIIPOCOB.
«HeynoBaerBopureabHo» (0 6auioB) - MoOMydaroT oO0ydarolIecs ¢ MPaBWIBHBIM KOJIWYECTBOM OTBETOB HA 33JaBacMbIC
BOIIPOCHI
— meHee 50% ot o0miero oobEMa 3aJaHHBIX BOTIPOCOB.

KPUTEPUU ®OPMUPOBAHHUS OLIEHOK IO BBINOJTHEHUIO TECTOBBIX 3AJJAHUM

«OTanyHo» (5 6aI10B) — MOJTY4ar0T 00yYaloLIMecs: C MPABUIIbHBIM KOJIMYECTBOM OTBETOB

Ha TectoBble Bonpockl — 100 — 90% ot oO1iero o0bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.
«Xopomio» (4 6amia) — MoTy4aroT 00yJaroIIHecs ¢ MPaBHILHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIe BOIPOCkl — 89 — 70% oT ob1ero 00béMa 3a1aHHBIX TECTOBBIX BOITPOCOB.
«Y10BJIETBOPUTEJILHO» (3 6aiia) — Momy4yaroT 00ydJaromuecs ¢ MpaBUIbHBIM KOIHYECTBOM
OTBETOB Ha TeCTOBbIE BOMPOCHI — 69 — 40% oT obmiero 06p&mMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.
«HeynoBaerBoputebHo» (0 6aT0B) - MOMy4aroT 00yJaromuecs ¢ MPaBUWIBHBIM KOINIECTBOM
OTBETOB Ha TECTOBBIE BOIPOCHI — MeHee 39% oT 001iero 00béma 3aaHHbIX TECTOBBIX BOIIPOCOB.

KPUTEPAUU ®OPMUPOBAHUSA OLIEHOK IO 3AIIUTE JIABOPATOPHOM PABOTHI

«3a4YTeHO0»» NOJIy4YaloT 00yYaroLIHecs, BBIIOJIHHUBIINE BCE OIBITHI

B COOTBETCTBHUE C TPeOOBAHUAMH J1a00PATOPHON pabOThI, IPABHIIBHO BBHITOJHUBILHNE BCE HEOOXOIMMBIE PACUEThI

o 00paboTKe Pe3ynbTaTOB U3MEPEHHIA B COOTBETCTBHE C TPEOOBAaHMUAMH J1a0OpaTOPHOI paboTh, 0pOPMHUBIIHE OTIET

O BBITIOJIHEHHH J1a0OpaTOPHOH pabOThI B COOTBETCTBHHU C NPENBSIBISIEMBIMI TPEOOBAaHUSIMH, B KOTOPOM IIPEICTABIICHBI
BCE pe3yJIbTaThl H3MEPEHNUH, CIIeTIaHbl BCe HEOOXOIMMEIE pacyeThl 0e3 apu(pMeTHIECKUX OMNOOK, CIeIaHbBl 0000IIIaoIHe
BBIBOJIBI, @ TAK)KE T'PAMOTHO OTBeTHBIINE Ha 60% 1 OoJiee TEOPETHUECKMX BOIPOCOB IPETIOaBaTelis 110 TeMe JaHHOH
nmabopaTOpHOI PabOTHL.

«He3aureHno»» nosyyaroT 00y4aromuecs, He BBIIOJHHUBIINE BCE ONBITHl B COOTBETCTBHE C TPEOOBAHUSIMH J1a00OPaTOPHOU
paboThl, MO0 HE BHINONHUBIINE IPABUILHO BCE HEOOXOIMMBIEC pacdeThl [0 00paboTKe pe3yabTaToB H3MEPCHUI

B COOTBETCTBHE C TpeOOBaHUAMH J1ab0paTOpHOW paboThl, 100 HE 0YOPMHBIINE OTUYET O BHIIOIHEHNUH Ja00PaTOPHON
paboTHI B COOTBETCTBUH C MPEIBSBIIEMBIMH TpeOOBaHUSIMH, JTNOO HE oTBeTHBIINE Ha 60% U OoJee TeopeTHUECKUX
BOIIPOCOB IIPEIoaBaTesIsd 0 TeMe JaHHOU 1a00paTOpHOU pabOThI.

KPUTEPUU ®OPMUPOBAHUSA OLIEHOK IO PA3BOPY KOHKPETHBIX CUTYALIUI

«OTam4yHo» (5 6amIoB) — CTYAEHT pacCMaTpUBAET CUTYAIHIO Ha OCHOBE IEJIOCTHOTO TOJX0/1a

Y IPUYMHHO-CJIEJICTBEHHBIX CBsi3eil. D(PPEKTUBHO paciio3HaeT KIII0YEBbIE IPOOJIEMBI U ONpENENsieT BO3MOKHBIC
MIPUYMHBI UX BO3HUKHOBCHHUSL.

«Xopouio» (4 Oaita) — CTYACHT AEMOHCTPUPYET BBICOKYIO OTPEOHOCTH B JIOCTHXKEHUH yCIIeXa.

Ompenensier TIaBHYIO IEIb U MOIETH, HO HE YMEET PAcCTaBIIATh IPUOPHUTETEHI.

«Y10BJIETBOPUTEILHOY» (3 06aia) — CTyIeHT HAXOAUT CBS3HM MEXIY JaHHBIMH,

HO He crtoco6eH 0000maTh pa3sHOPOAHYI0 HH(GOPMAIHIO U Ha €€ OCHOBE IpeiaraTh PenIeHNs TOCTaBICHHBIX 3a1ay.
«HeynoBierBoputebHO» (0 6aIIOB) — CTYAEHT HE MOXET YCTAaHOBUTH [T ce0s M IPYTUX

HalpasJIeHUE U TTOPSIOK JCHCTBHI, HEOOXOANMBIE IS TOCTHKCHUS LEITH.




KPUTEPUH ®OPMHUPOBAHMUS ONEHOK I10 BBITTIOJIHEHUIO KOHTPOJIbHOU PABOTbI

«3a4TeH0»» — CTaBUTCS 32 PabOTy, BEIIOIHEHHYIO OJIHOCTHIO 0€3 OIMOO0K 1 HEOYETOB B COOTBETCTBUH C 3alaHUEM,
BBIJJTaHHBIM JUIS BBITIOJIHEHUS! KOHTPOJIEHOH paboThl. OOydaromuiics MOJHOCTHIO BllajieeT HH(OpMaIeld 0 HOpMaTUBHBIX
JIOKyMEHTaX, peryIupYIOIINX X03siCTBEHHBIE MPOLIECCHl B OPraHN3allMK; Ha OCHOBAaHUH JaHHBIX O (PMHAHCOBOM
JeATENEHOCTH MOXKET PEIIUTh BCE IIOCTABJICHHBIC B 3a/IaHUH 3a/1a4H.

«He 3auTeHo»» - cTaBUTCS 32 pabOTy, eciau 00y4alOMINIiCS IPaBUIILHO BHIITOJIHWI MeHee 2/3 Bceil paboThl, MCIOIb30Ball
TP BBIIOJTHEHHH paOOThl yCTapEBIIYI0 HOPMAaTUBHYIO 0a3y, B KaueCTBE HCXOIHBIX JaHHBIX BBHICTYIIHIIN JaHHBIC Y4eOHHKa,
a He peaJbHON OpraHU3alnHy.

KPUTEPUU ®OPMUPOBAHHUSA OLIEHOK IO 3AYETY C OLIEHKOM
«OTanuHo» (5 6a1710B) — 00yHarOIIMICS JEMOHCTPUPYET 3HAHNE BCEX PA3ZICTIOB H3y4aeMOW AUCIHIUIMHBL: COJCPKaHNe
0a30BbIX MOHATHH U (QyHIaMEHTAIBHBIX IPOOJIEM; YMEHHE U3JIaraTh MPOrPaMMHBIH MaTepHall ¢ IeMOHCTpaell KOHKPETHBIX
npumepoB. CBOOOHOE BIaJEHUE MaTEPUAJIOM JIOJDKHO XapaKTePH30BaThCs IOTHIECKON SICHOCTBIO U YETKUM
BUJICHUEM MyTeH NPUMEHEHUS MOIyUYE€HHBIX 3HAaHUH B MPAKTUUECKON JEeSITEIbHOCTH, YMEHUEM CBSI3aTh MaTepHall C APyTUMU
OTPACIISIMU 3HAHHUS.

«Xopomro» (4 6amia) — 00yJarOIIHMIACS JEMOHCTPUPYET 3HAHUS BCEX Pa3ieioB U3ydyacMOil TUCIIMIUIMHBL: COJCPKaHue 0a30BbIX
MOHATHH U GYHIAMEHTAJIBHBIX [TPo0IIeM; MProOpeN HEOOXOMUMbIC YMEHHUS i HABBIKH, OCBOWII BOIIPOCHI IPAKTHYECKOTO
MIPUMEHCHHUS TIOJTYYCHHBIX 3HAHUH, HE NOMYCTII (DAKTUYIECKUX OIMUOOK IPU OTBETE, JIOCTATOYHO IMOCIICAOBATEIBLHO U JIOTHIHO
M3JaraeT TeOpPEeTHYECKUil MaTepual, IOMyCcKasl JUIIb He3HAYNTeIbHbIC HAPYILICHHUS I0CIISJOBATEIbHOCTH U3JIOKEHHUS 1
HEKOTOpHIC HETOYHOCTH. TakuM 00pa3oM JaHHAs OICHKA BEICTABIISICTCS 3a MPABIUIBHBIN, HO HEJOCTATOYHO TOHBIA OTBET.

«YnoBjaeTBopuTeabHO» (3 Oamia) — 00yJaromuiicss AEMOHCTPUPYET 3HAHNE OCHOBHBIX Pa3IEeiIoB MPOTPAMMBI H3y4aeMOT0
Kypca: ero 6a3oBbIX HOHITHI U QpyHIaMEHTaNbHBIX poOiieM. OTHAKO 3HaHHE OCHOBHBIX IPOOJIEM Kypca He TIOAKPEIUISIOTCS
KOHKPETHBIMH MPAaKTHYECKUMH PUMEPAMH, HE TIOHOCTHIO PACKPHITA CYITHOCTH BOIPOCOB, OTBET HEAOCTATOYHO JIOTHUCH

W HE BCerja I0CIeA0BaTelIeH, Oy IeHbl OITMOKK U HETOYHOCTH.

«HeynosserBopurebHo» (0 0aJI0B) — BBICTABIAETCSA B TOM Cllydae, Korja o0yJaromuiics JeMOHCTPUPYET (parMeHTapHbIe
3HaHMsI OCHOBHBIX Pa3/IeNioB IIPOrpaMMbl U3y4aeMoro Kypca: ero 0a30BbIX MOHATHH U (yHAaMEHTaJIbHBIX TPOOIeM.

¥ 3k3amMeHyeMoro ciabo BEIpakeHa CIIOCOOHOCTh K CAMOCTOSTEIPHOMY aHAJIUTHIECKOMY MBIIUICHHIO, IMEIOTCS
3aTpyIHEHUS B U3JIOKEHUH MaTepralla, OTCYTCTBYIOT HEOOXOIMMbIE YMEHHUS U HaBBIKH, JIONYIIEHbI IpyOble OIINOKN

Y HE3HaHUE TEPMHUHOJIOTUH, OTKa3 OTBEYATh HA JONOJHUTEIBHBIE BOMPOCHL, 3HAHIE KOTOPBHIX HEOOXOIMUMO VIS TTIOJTyYESHUS
MOJIOKUTEIBHOM OLIEHKH.

5.3 TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIM HHbIE MATEPHAJIbl, He00X0AUMbIe [JIs1 OLleHKU 3HAHUH, YMEeHH i, HABBIKOB M (M)
ONbITA JeATeJbHOCTH, XapaKTePU3YIIIUX 3Tanbl GOPMUPOBAHUN KOMIIETEH Uit

MEPEYEHb BOITIPOCOB K 3AYETY C OIIEHKOM

1. OcHOBHbBIE XUMHUYECKHE TIOHATHUS: MOJIb, MOJISIpHast Macca. OCHOBHBIE 3aKOHBI XUMHH: COXPAaHEHHUsI MAacChl BEIIECTB, TOCTOSHCTBA
COCTaBa, PKBUBAJIICHTOB, KPaTHBIX OTHOIIICHHUH, 0ObEMHBIX OTHOIIIEHHA, ABoraapo. Y paBHeHne MereneeBa-Knaneipona.
Pacuer SKBUBAJIEHTHBIX Macc 3JIEMEHTOB u COEUHEHUIL.

2. Xumuueckast TepMoinHaMuKa. I1epBelii 3aK0H TepMOTUHAMUKNA. BHYTpEHHSS SHEpTrUsl U SHTANbNU. TepMOXUMUYECKUN 3aKOH
I''". T'ecca, cnenctust U3 3akoHa. CTaHIapTHBIE TEIUIOTH 00pa3oBaHus. DHTpomnus. FI3MeHeHne S3HTPONNH B XUMUYECKUX Mpolieccax
u (a3oBbIX Tiepexonax. DHeprus [ m60ca. HanpaBieHHOCTh XUMUYECKUX TTpolieccoB. Pacuer m3meHenwust sHepruu [ n6oca B
XUMHAYECKUX peaxkuusx. XUMHUECKOE u ¢azoBoe paBHOBecCUS.

3. Xumudeckast KHHeTHKA. CKOPOCTh TOMOT€HHBIX M TeTePOT€HHBIX XUMHUYECKIX Peakinii. 3aBHCHMOCTh CKOPOCTH OT KOHIIEHTpAIHi
pearupyrommx BeIIeCTB (3aKOH JACHCTBHS Macc), TeMieparypsl (mpaBwio Bant-I'odda, ypaBHeHne AppeHuyca). DHEprus aKTHBAIIHH.
['oMOTeHHBII U TeTepOreHHBIA KaTann3. XUMHYECKoe paBHOBecHe. KOHCTaHTa paBHOBECHS U ee CBs3b ¢ dHeprueit ['mo0ca. [IpuHImm
CMEILEHUS XAMHUYECKOTO paBHOBeCUS JlelllaTenbe. ®dusnueckue METO/BI CTUMYJIMPOBAHUS peakuii.

4. Ctpoenne aroma. Monenu crpoeHust atoma. YpaBHenus Jlyn-ge-bpoiing u lpénunarepa. Teopust bopa. DnexTpoHHBIE 0007T0UKH
atomoB. KBanToBsie yncina. [Topsgok 3amonHeHns 2IeKTPOHHBIX opOuTaneit: mpuranui [laynu, mpasuio ['yHaa, mpaBuiia
Kneukosckoro. DeKTpOHHBIE cemeiicTBa 3JIEMEHTOB.

5. Hepnozmqecxaﬂ CUCTEMA 3JICMCHTOB I[I/I MeHz[eneeBa. 3Hepr1/1$1 HOoHU3allU, CPOACTBO K DJICKTPOHY, DJICKTPOOTPULATCIBHOCTD,
CTEICHU OKMCJICHUS 3JIEMEHTOB. M3MeHeHne paanycos, SHGKTpOOTpHHaTGHBHOCTeﬁ, 3H€pFI/Iﬁ HNOHU3allNU, CPOACTBA K IJICKTPOHY,
a TaKXC KHCJIOTHO-OCHOBHBIX u OKHCJIIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX CBOMCTB OJICMCHTOB.

6. Xumudeckas cBsA3b. OCHOBHBIE XapaKTEPUCTHKH CBSA3H: PHEPTHUs, [UTMHA. MeTox BaJeHTHBIX cBs3eld. OCHOBHBIE XapaKTEPHUCTHKH
KOBAJICHTHOMN CBSI3H: HAIPABJICHHOCTh, HACKIIIIAEMOCTh, KPATHOCTbD, MOSPHOCTE. BO30YKIEHHOE COCTOSHHE aToMa. DJICKTPUICCKUN
MOMEHT  gumoyisi. [ uOpuams3anmss  aTOMHBIX — opOuranedl.  JOHOpHO-akIenTopHass  CBs3b.  BoiopomHas  CBS3b.

MeTos1 MOJISKYJISIPHBIX opOuTaysiel. MloHHast CBsI3b, €€ OTIMYHE OT KOBAJICHTHOW CBS3W. JIOCTH)KCHHS XWMHH B HOBBIX OTPACIIsIX




MPOMBIIIJIEHHOCTH: HaHo-, I1a3Mo-, MEMOPaHOTEXHOJIOTHH.
BHyTpeHHAA CTPYKTypa KpHUCTAIIOB. THIIBI KPUCTAUIMIECKUX PEIIETOK. 30HHAS TEOPHs KPHCTAJUIOB. MeTaulbl, MOMYITPOBOAHUKH,
JVIJIEKTPUKH. Juarpamma COCTOSIHUS «OKETIE30-YTIEPOI».

7. Copbuust m copbumonHble mHpoueccel. MonekynsipHas aacopOust. MonHno-oOMeHHas ancopOuums. YpasHeHus JI3HrMiopa
[oBepxuoctHo-akTuBHEIE BemecTBa (IIAB). Crpoenue. [Ipumepst [TAB. IIpimeHenue copOIMOHHBIX POLIECCOB U
ITAB B TEXHUKE u HapOJHOM XO3sIACTBE.

8. ucnepcHble cucrembl. Knaccudukauy 1 MeToIbI MOJTyYSHUs JUCIEPCHBIX cucTeM. KMHeTHyeckas u arperaTuBHas
YCTOMYMBOCTh TUCIIEPCHBIX CHUCTEM.I pyOoamcIiepCHBIE CHCTEMEBI: CYCIIEH3UH, dMYJIbCUH, eHbl. Kommougasie cucteMsl. CTpoeHue
KkomonaHOM wactunpl. CBoiicTBa KomonAHBIX cucTeM. Koarymamums. Onexrtpodopes, snexrpoocmoc. Tukcorporms. CuHepesuc.

9. PactBopsl. Crioco0b!I BEIpaXKeHUsI KOHLEHTPALMK PacTBOPOB. TepMoauHaMUKa Tporiecca pacTBOpeHus. KoummraTuBHble CBOHCTBA
pacTBOpOB. 3aKOHBI PacTBOPOB HeasleKTposuToB: Payist u Bant-I'odda. Mzoronnueckuii koapduuuent. [Ippumenenne 3akoHOB

Paynst u Bant-I'odda k pacTBOpam 37eKTpOIMTOB. DNEKTPOIUTHIECKas Arcconanyst. CTeneHb 1 KOHCTaHTa AUCCOLMAINY.
Jucconmanus pa3iInYHbIX XMMUYECKHX COCMHEHMI. Peaknu B pacTBopax 3JeKTpoIMTOB. 3ak0oH pazbasieHust OcTBaiba.
IIpousBencHue pacCTBOPUMOCTH.

10. DnexTponuTHYecKas AUCCOLMALMS BOBI, HOHHOE IPOU3BEICHNE BOIbI, BOAOPOIHBIN ITOKa3aTenb. [luarpaMma COCTOSHHS

BOJIBI B 00JIaCTH HEBBICOKMX NaBieHui. [ unponus conei. Buasl runponusa. Koncranra ruaponusa, CTeNeHb THAPONN3a. Y CIIOBUS
CMEILCHUsI PaBHOBECHs ruapoiu3a. Bogomoaroroeka ais oxinaxaeHus JBC. Y naneHne MeXxaHHYECKUX TPUMECeH, KOJIOMJHBIX
yactull. /lob6aBieHne nprcaaok K oxnaxaaronieid Boge. JKecrkocts Bogsl. CoctaB npupoaHbIX BoJ. CrOCO0b! onpe/ieneHns
BpPEMEHHOM U 0011eit xecTKocTH. CriocoOb! yCTpaHEHHs )KECTKOCTH BOJIBI: METOJAMU XMMUYECKOTO OCAXJICHNSI 1 HOHHOTO

oOMeHa (KaTHOHUPOBaHHS M aHHOHUPOBAHUS ), MATHUTHOW 00pabOTKOM, 3IEKTPOIMAIN30M, YIbTPa3ByKOBOH 00pabOTKOH,
MarHuTO-MOHU3allMOHHBIM METOAOM.

11. JoHopHO-akmenTopHoe B3ammojeiicTBue. KomrmekcHbie coenmHenus. KoopauHanwonHas Teopusi BepHepa. Jluccormarus
KOMILICKCHBIX COSAUHECHUH. Y CTOMYNBOCTD KOMILIEKCOB. [[BoiHBIE coii. KoHCcTaHTa HECTOMKOCTH KOMIUICKCHBIX COSIUHCHUMN.
[IpumMeps! HCTTOMB30BaHNS KOMITICKCHBIX M TBOWHBIX COCTMHCHUH B TEXHUKE.

12. Knaccol Heopranuyeckux BemecTB. CBONCTBa OKCUIOB, THAPOKCUAOB, COJIEH.

13. OxucnutensHo-BoccTaHoBUTENbHBIE peakiuu (OBP). IIpaBuna onpenenenus crenenu okucieHuss. OKUCIUTETHN U
BoccranoButenu. Kimaccudukanus OBP. Hanpasnennocts OBP. Ucnonp3oBanne OBP B anexTpoxummdeckux mpeoOpa3oBaTensix
SHEpPIHH, B aHATUTHYECKOH XUMHUH u ap.

14. O6mue cBoicTBa METAILIOB. 3aBUCHMOCTh METAJUIOB OT IOJIOKEHHS B Tiepruoandeckoii cucreme J[.M1. MenneneeBa. OCHOBHBIC

MeTo/ibl osty4yeHus. Microsib30BaHne B Ka4ecTBe KOHCTPYKIIMOHHBIX MaTepralioB. DU3NMKO-XUMUUECKHE MTPOLIECCHI IIPU CBApPKE

u naiike metayioB. CriaBbl. @U3MKO-XUMUYECKUH aHau3. JluarpaMMbl COCTOSIHUS IBOMHBIX METAJUIMYECKUX CHCTEM C
00pa3oBaHHEM  OSBTEKTHKH, HMHTEpPMETa/UIMAa M  TBEPAOr0  pacTBopa. Mcmosjb3oBaHWE  CIUIABOB B TEXHHKE.

15. DnexTpoxumus. DIEKTPOIHBIHN MOTeHIHal. V3MepeHne cTaHapTHBIX 3JIEKTPOJHBIX TOTEHIINATIOB. BOIOPOIHEIN 3MeKTPOz.
Ypasuenune Hepaera. XuMuueckne HCTOYHUKH TOKA: TAIbBAHWYIECKUE U TOIUIMBHBIC IEMEHTHI. DIEKTPOXUMUIECKasT

nossipuzanus. Ypasaenue Tadens. KucnoTHble U menodHble akKyMyJIiTOpbl. HOBBIE THITBI aKKyMYJISITOPOB. DJIEKTPOIIH3.
DNeKTpoH3 pacIuiaBOB M pacTBOpoB. KaTomHOE BOCCTAHOBIICHNE U aHOTHOE OKHCIIEHHE. DIEKTPOIIN3 PACTBOPOB C

PacTBOPUMBIMU M HEPACTBOPUMBIMU aHOJaMuU. 3akoHbl Papazesd. Beixon no Toky. Ilpumenenue anekrponusa.

l'anpBanOmIACTHKA. I'anpBanoOCTETHSL.

16. Koppo3sus meramioB. Kunetuka u TepMoinHaMUKa Ta30BOU U DIIEKTPOXUMHUYECKON Koppo3uu. Buasl kopposzun. Kopposus
oJ teficTBHEM Oy K Iaromux TOKOB. CIIocoOBI 3aIIUTHI OT KOPPO3HH: JISTHPOBAHNEM, 3aIIUTHHIMH TTOKPBITHSIMH,
ANEKTPOXUMUYECKIMH CIIOCOOaMH, M3MEHEHHEM CBONCTB KOPPO3HOHHOH Cpelbl, parMOHAIBHBIM KOHCTPYHPOBAHUEM H3IEIHH.

17. OpFaHI/I‘ICCKI/Ie COCONHCHUA. O6H_Ia$I XapaKTCpUCTUKaA. OtnnuuTenpHas 0COOEHHOCTb. TeOpI/IH XUMHUYCCKOI'0 CTPOCHUA
AM. ByTnepOBa. q)yHKHI/IOHaJ'II)HLIe rpynribl OpTaHUYECKUX COGZ[PIHCHPlﬁ. HpI/IMepLI MpEACIIbHBIX U HENPEACIbHBIX YITICBOAOPOAOB,
CIIUPTOB, (1)GHOJ'IOB, aJIbACTUJ10B, KCTOHOB, Kap6OHOBI)IX KHCJIOT, IIHUPOKO IMPUMCHACMBIX B TCEXHHUKE W HApOAHOM XO3SHCTBE.

18. BricoxomornexymspHsle coeaunenus. [lomumepsl. [TonmumepHsle Matepuansl. Onuromepsl. MeTobl CHHTE3a HOJIUMEPOB:
MOTIMMEPH3aNHA U MTOJIMKOH IeH causl. IHUImaTops! 1 Katann3atopsl. CTpyKTypa noiauMepoB. JInHelHHbIe, pa3BeTBICHHBIE
U CETYaThIe NMOJIMMEPBl. XUMHUECKHE CBA3H. PU3HKO-MEXaHUYECKUE CBOMCTBA OMMepoB. Bynkanuszanus. [lonumepHsie
marepuaibl. KOHCTpyKUMOHHBIE IIacCTHUYEeCKHE Macchl. COCTOSHUS JTMHEUHBIX MTOJIUMEPOB.
(DH3NKO-MEXaHMICCKHIS CBOICTBa MOJIUMEPOB. [Ipumenenue MOJINMEPOB Ha TpaHCHOPTE.
19. KauecTBeHHbII aHanmu3. Xumudeckas uacHTUGUKaIms BeniecTs. KonmuectBenusiit ananus. Knaccugukariysi METo0B.
I'paBumerpuueckuii Meton. Turpumerpudeckuil ananus. Kommiekconomerpuueckoe TUTpoBaHue. OKUCIUTENbHO-
BOCCTaHOBUTEILHOE TUTPOBaHKUE. IHCTpYMEHTAIbHBIC METO/IbI aHAJIN3a: XPOMATOIPaPHUSCKUH, KOHIYKTOMETPHUCCKUA,
nossiporpaduueckuii, noreHuuoMerpudeckuit. duznko-xumudeckuit ananus. ONTHYECKUE METO/IbI aHANN3a. XUMUYECKHE U
¢usnueckne Mertompl aHanmm3a. CoOBpeMEHHBIE KOHCTPYKIMOHHBIE MaTepHalbl H  HX  (U3UKO-XHUMHUYECKHE CBOWCTBA.
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20. Ponp xuMuu B 0XpaHe OKpy>KaroIei cpesibl. 3aiyra Bo3LyIIHOTO M BOAHOTO OacceilHOB.

KontponbHasas  pa0ora  BKIIOYaeT  3aJaHusl [0  OCHOBHBIM  pasfenaM,  H3ydyaeMbIM B Kypce  XUMUH:
- 3aKOH 9KBUBAJICHTOB;
-XUMHYECKast TEepPMOJMHAMUKA,;
-XUMHUECKast KHHEeTHKa u paBHOBecHE;
-CTpOEeHHE aToMa;
-IIEpUOINYECKU I 3aKOH 1. Mengeneesa;
-XUMHUYCCKast CBA3b,

-TIPOM3BECHUC PacTBOPUMOCTH;

-CBOMCTBa pacTBOpPOB;
-MOHHO-MOJIEKYJISIpHBIE peaknuu B pacTBopax JJIEKTPOJINTOB;
-THUIIPOITU3 coJel;

-OKUCIIUTEJIEHO-BOCCTAHOBUTEbHBIE peaxiuy;
-XUMHUECKHE CBOWCTBA METAaJUIOB,

-KOppO3us METaJlIOB;

-raJIbBAHHYCCKHC OJICMCHTHI,

-3JIEKTPOIIH3;

-TIOJTIMEPBI.

Bonpocs! Tekymero onpoca
Bompocs! Teky1iero onpoca BEIOHPArOTCS U3 BOIIPOCOB K 3a4€TYy B COOTBETCTBUE C TEKYIIEH MPOHICHHON TEMOH.

TecToBbI€E 3a7aHUS

TecToBble 3a1aHUsl 10 XUMHH JUUISI KOHTPOJIISI 3HAHUH M CAMOIIOJITOTOBKH CTY/IEHTOB IO paszieiiaM Kypca « XMMUs» COCTaBIICHbI Ha
ocHoBe ['ocynapcTBeHHOTO 00pa30BaTENBFHOIO CTaHJAPTA BHICILIETO NPO(ECCHOHAIBHOTO 00pa30BaHusL.
OmMH U3 BApUAHTOB TECTOB NPEACTaBIICH B METO. yKa3zaHusx Ne 2730
XYMUS: TECTOBBIC 3a7JaHUs IS CTYICHTOB BCEX CIIEIHATIFHOCTEN 0YHOM 1 3a09HOoN opM obyueHus. Yacts II/ CocraBuremnm:
J1.M.Bacunwsuenko, I'.b. Cennnkas ,A.B.Xamukosa, H.B. Corosa . - Camapa: Cam['VIIC, 2010. — 34 c.. COOpHHK COIEPKUT TIO 8
BapUaHTOB TECTOBBIX 33aHUH IO IECTH TEMaM.

IIpuMmeps! TecTOBLIX 3aJaHUH

Tema 1: DKBUBAJIEHT. 3AKOH DKBUBAJIEHTOB
Bapuanr 1

1. OxBuBanentusie Maccel H3PO4 n KOH pasHsI:

a) 98 u 56 r/monb ;  6) 98 u 28 /Mo B) 32,6 u 28 r/monb
r) 32,6 u 56 r/™Mob.

2. OKBUBAJICHTHBIH 00HEM BOJIOPOJIa PABEH:
a)11,2m;  6)5,6m; B) 22,4 m; r) 2,8 1.

3. Ha meftrpanuzanmro 1,35 T cepHON KUCIOTHI H3pacxoaoBano 1,1 r ruapokcuaa menogaoro merawia. Kakosa opmyia sToro
ruapokcuaa’?

a) LIOH; 6)NaOH; B)Ca(OH)2; r) KOH

Tema 2: TEPMOJNHAMUKA

Bapuanm 3
1. DHImoTepMUYecKOn SBISETCS peakius, 1T KOTOPOW:

a) S = const; 6)EG*® 0; B)S H*® 0; rnTES=EG; mE=H= 0.
2. @opmyIa s pacyeTa Havana peakiuy BBITISANUT CIICTyIONIINM 00pa3oM:

N NCr NG NT
jrau.peak. = M, 6) T Hay.peak. = M N B) T Hay.peax. = M s

NG AS
au.peak. — &‘, H) T Hau.peak.

3. Usmenenune saTpOnHN MpH MpoTekaHuu peakuu: 2 NO; ¢y o N2Os ¢y
a) = S+l 0; 6) = H® 0; B) & G&= 0; r) £ G® 0; o) = SE 0.

4. Vcxons u3 TermoBoro 3¢ GexTa peakiuu:

2 AIBI'3 (x) + 3 Clz ® = 2 A1C13 (x) + 3 Brz (K)» E H= 368,04 KH)K

BEIUUCIIUTE TEIUIOTY 0Opa3oBaHus AlBr;

a) — 1026,8 k/Ix/Mo1b; 0) — 513,38 xJI»x/Mob; B) — 325,36 x/I»/Monb;
r) + 1065,4 kJ{»/Mob; 1) + 325,36 xJIx/MOJIb.

Tema 3: XUMHNYECKASA KHHETUKA 1 PABHOBECHUE




BapuanTt 1

1. Bo cKonbKO pa3 ciiefyeT yBeIMUUTh KOHIIEHTPAIMIO BOJOPO/Ia B CHCTEME
CO(r) + 2H2(r) «>CH3OH(), 94T00BI CKOPOCTH peakIluy Bo3pocia B 64 pasza?
a)B64paza; 0)B32pa3a; B) B 8 pa3;

') K3MEHEHNE KOHLIEHTPAIMH BOJOPO/Ia HE MOBIHSIET Ha CKOPOCTh PEaAKIIHH.

2. Kak u3MeHuTCs 1Ipu OXJIXICHUN peakimoHHoi cMecu ¢ 60 1o 400C cKopoCTh peakiuu, TeMIepaTypHbiid KO3(Q(OUITUEHT KOTOPOi
paBeH 37

a) yBEeIMUHTCS B 3 pasa ; 0) ymensmmTes B 9 pas ;

B) YMEHBIIUTCA B 6 pa3 ; T') yBEITMUHUTCS B 6 pas.

3. IIpu HeKOTOPOI TeMIlepaType paBHOBECHbBIE KOHIICHTPAIIMH B CUCTEME

2S02 + 02 «+» 2S03

cocTaBisTi cooTBeTcTBeHHO st SO2 0,04 mone/n, s O2 — 0,06 mons/n, st SO3 - 0,02Mou1b/71. BEraucnuTe KOHCTaHTY paBHOBECHS
a) 4,17 ; 6) 0,20 ; B) 0,0065 ; r) 0,24.

4. MeTaHOJ MoJTy4aeTcsi B pe3yJibTaTe peakiiuu

CO(r) + 2H2(r) «>CH30H(x); AH0298 =—127,8x/Ix

Kyma Oyzmer cMeIaThcsi paBHOBECHUE MPH MOBHIIICHIH TEMITEPATyPhI?

a) BIIpaBo ; 0) BJIECBO ; B) BHAayaJie BIPABO, 3aTEM BJIEBO ; T') HE OyJeT CMemaThes.

Tema 4: CTPOEHUE ATOMOB. IEPUOJJNYECKASI CUCTEMA XUMHWYECKUX 3JIEMEHTOB
J1.1. MEHAEJEEBA
[Bapuanm 1

1. Atom nozal conepxut ciienyronye 3JeMeHTapHbIe YaCTHIIL:

a) 53 mpoToHa,7 dIEKTPOHOB, 74 HelTpoHa; ©6) 53 mpoToHa,74 anekTpoHa, 53 HEUTpoHa;
B) 74 mpoToHa,53 amekTpoHa, 53 HeliTpoHa; T) 53 mpoToHa,53 3neKkTpoHa, 74 HEUTPOHA,
1) 127 npoToHoB,53 3nekTpoHa, 127 HEHTPOHOB.

2. MoH cepsl S* MMeeT CTpOEHHME 3IEKTPOHHON 060I0UKH:
a) 1s72s?2p®3s?3p*3d%;  6) 1s2s2p®3s™3p°;  B) 1s*2s*2p3s?3p%;
r) 1s22s2p®3s?3p°3d';  m) 1s?2s22p°;

3. KBanToBBIC unca 1151 opOuTamu 4 p:
Ayn=4,1=1,m=0,£1; 6)n=4,1=2,m=0,1,2; B)yn=5,1=1,m=0,%1;
nn=4,1=5m~ -1; mn=1,1=4,m=1,2,3;

4. Jlnst propa CTEHCHU OKHUCIICHHUS PABHBI:
a) Beicmas +7, Husmas -1; 0) Beicmas 0, Hu3mast -1;  B) BeIcmias +1, Hu3mas -1;
r) Bbiciias +1, Hu3mias -7; 1) Beiciias +4, Husmas -3;

5. s anementoB Oapust (Ne56), kanbrus (Ne20) n nnaka (Ne30) Merayuinueckue cBoiicTBa yObIBAIOT B psAY:
a) Ca-Ba-Z7Zn;, 6)Ba-Ca-Zn B) Ba-Zn- Ca;

r) Ca - Zn - Ba; m) Zn - Ba - Ca.

Tema 5: Xumuyeckasi CBSI3b

Bapuanm 1

1. Cpenu coequnenuit: HBr, NH;, KCl, Na,O, H,O, Br,, CHs, Na;N, N, HOHHYIO CBSI3b HMEIOT CICAYIOIINAE COCTUHCHHUS:
a) NH;, Br,, Na;N; 6) HBr, H,O, CHy;
B) KCI, Na,O, Na;N; r) N, CHy4, Na,O.

2. JIMTIOTBEHBI MOMEHT MOJIEKYJ BO3PACTaeT B PALY:
a) CIF — BrF —IF; 6) IF — CIF -BrF;  B) BrF — CIF -IF; r) IF —BrF —CIF.

3. BribepuTe psa MoJIeKyIl, IMEIOLIHX TT-CBS3H:
a) H», N, KOH; 6) CO, HCN, C;Hy; B) KCI; Cl,O; Cl,; 1) H,O, NH3, HBr.

4. CBs3b 110 JAOHOPHO-aKIETITOPHOMY MEXAHU3MY OCYHICCTBJISICTCA B MOHAX!
a) H30+, CH4+, SO42_; 6) BEF., [th]Z-, NH4+;

B) BH4, Cl1O, CI; r) I, BrOy, ClOy.

Tema 6: KoHIeHTpauuu U cBOiicTBa PACTBOPOB

Bapuanm 1
1. BeiOepuTe U3 MpeUI0KEHHOTO CIIUCKA BEIecTBa, spistonuecs snekrponuramu: HCL, C,HsOH, K,SO,4, CH;COOH, ZnO, C,HsCl:

a) HCl, K»S04, ZnO ;6) HCI, K,SO,, CH;COOH, ; B) HCI, ZnO, C,HsCl];
r) C,HsOH, CH;COOH, C,HsCl .




2. K 100 M 96%-Horo pactBopa cepHoii Kucimothl mpubasieHo 400 vt Boael. Haiinure maccoByto nomo H,SO4 B momyueHHOM
pactBope (p = 1,225 r/mmn):
a) 42,17%;  6) 25,83%; B) 30,25%; r) 36,75%.

3. Brraucnure Temnepatypy 3aMmep3anus BogHoro pacrsopa MoueBnHbl CO(NHy),, B koTopoM Ha 50 MoJieii BOABI MPUXOIUTCS 2 MOJIS
pacTBOpeHHOT0 BemecTBa. Keom = 1,86
a) -4,13°C; 6) 4,13°C; B) -0,07°C; r)-10,3°C.

4. Cxonbko MAIUTHIUTPOB 0,4M cepHO# KHUCIOTHI MOKHO HelTpanmu3oBarh npubdasmenuem 800 mi 0,25 v. NaOH?
a) 640 mi; 6) 1280 mi; B) 125 mum; r) 250 ML
TecroBbIe 3aJaHuA 110 XUMHUHU B CUCTEME JUCTAHIITMOHHOI'O O6y‘-ICHI/I$[ cocTaByieHsl 1o 11 TemaM:

Ne Ha3Banue Temsl KonmnuecTBo BompocoB B Tecte Pexomennyemoe

TecTa 0 TEME KOJIMYECTBO BOTIPOCOB
JUTISI ATOTOBOTO TECTa

1 Atom 37 20

2 XuMHUYECKast CBSA3b 6 6

3 Tepmoxumus 40 15

4 Kunernka 30 10

11 PacTtBOpEI 11 11

6 OBP 28 14

7 KomriekcHbie coetuHeHust 17 9

8 IMupponus 14 10

9 l"anibBaHUYECKUH DJIEMEHT 9 9

10 DNeKTpOIn3 8 8

11 Koppo3sus 6 6

5.4 MeToauveckue MaTepHuaJbl, onpeaeasilomme npoueaypbl OueHuBaHUsA

KpurepreM yCHENIHOCTH OCBOEHHs yd4eOHOro MaTepHajia, OOYYaroIIMMCs SIBJISIETCS OSKCIIEPTHAs OIIEHKa IMPEroIaBaTelis
[PErYJIIPHOCTH TOCEHICHUSI yUeOHBIX 3aHSATHIA, pe3yJIbTaTOB Pa0OTHI Ha JaOOPATOPHBIX 3aHTHSX, & TAKXKE BBIMOIHEHUE TECTOBBIX
3aJaHuH.

O1leHOYHBIE CpEJCTBA I TEKYIIEro KOHTPOJS YCIEBAEMOCTH BKIJIIOYAIOT B CE0sl BOMPOCHI K TEOPETHUECKUM 3aHATHIM
BOIPOCHI BEIOUPAIOTCS M3 BOIPOCOB K 3a4ETY B COOTBETCTBUE C TEMOU 3aHATHS.); KOHTPOJbHBIC TECTHI.

IIpomexyTouHas aTTecTalus OCHOBBIBAETCS HA OICHKE 3HAHHIA MPH OTBETE HA KOHTPOJIbHBIE BOMPOCHI U (MJIH) BHIMOJTHEHUH
MTOrOBBIX TECTOBBIX 3aaHuil (B cucteMe «Moodle»: pexum nocryna: http://do.samgups.ru/moodle/).

Onucanue npoueaypbl OLEHUMBAHUS «AHAJTU3 KOHKPETHBIX cuTyaumii». JlMcKyccus opraHmM3oBaHa B XOJ€ IPOBEICHUS
JTEKIINOHHOTO W TpaKTHYecKoro 3aHsAThsA. [nsa sddexTnBHOrO X0M2 AUCKyccHy 00ydaromuecs MOTYT OBITh TOAENEHBI Ha TPYIIIHL,
0OTCTaMBAIOLIIE pa3HbIe IMO3UIIMHU IO OJHOMY Borpocy. IIpemonaBarens KOHTPOIUPYET TEUEHHE IUCKYCCHH, TIOMOTAET 00ydaroIuMes
moaBecTH €€ WTOr, c(HOPMYJIHUPOBATH OCHOBHBIC BBIBOJBI M OLIEHMBACT BKJIAJ KaKAOTO YYAaCTHHKA ANUCKYCCHH B COOTBETCTBHH C
[KpUTEpUSIMH, ONIMCAaHHBIMU B IyHKTE 5.2.

Onucanne npoueaypol oueHuBanus «TectupoBanune». TecTupoBaHue MO AUCHUILTHHE IIPOBOJUTCS C UCIOIB30BAHUEM
pECYPCOB IEKTPOHHOU 00pa3zoBaTenabHO cpensl «Moodle» (pexxum mocryma: http://do.samgups.ru/moodle/). KomudecTBo TecTOBBIX
3aJaHU{ M BpeMs 3a/aeTcs cucTeMoil. Bo BpeMs poBeieHHs TECTHPOBAHHUS, 00yJaroInecst MOTYT MOJIb30BATHCS MPOrpPaMMOi
[ICIUIIIMHBI, CIPABOYHOM JINTEPATYPOil, KAIBKYISITOPOM. Pe3ynbpTaT Kax10oro 00yJdaromerocsi OleHUBAETCS. B COOTBETCTBUU C
YHHUBEPCAIBbHOI IIKaNOM, NPUBEACHHON B IyHKTE 5.2.

Onucanne npoueaypbl OleHUBAHUSA «3aIUTA 0TYETA M0 MPAKTHYECKHM/J1a00paTOPHBIM padoTam».

OneHnBaHNE UTOTOB JTA0OPATOPHOI pabOTHI IIPOBOJUTCS MTPENOAABATEIEM, BEAYIIIUM Ja00paTOPHBIC pabOTHI.

Ilo pesynpTaTaM NpPOBEpKH OTYETa IO JIAOOPATOPHOH padoTe OOydYarOLIMiCS JOMYCKAaeTcs K ero 3aluTe IPH YCIOBHH
COOITI0/IeHH S TIEPEYHCIIEHHBIX YCIIOBHUI:

— BBITIOJIHEHBI BCE 3a1aHMUS;

— OTCYTCTBYIOT OIIUOKH;

— 0(hopMIIEHO B COOTBETCTBHH C TPEOOBAHHUSIMHU.

B ToM ciywae, eciu copepkaHHe OTYETAa HE OTBEYAeT NMPENBSBISICMBIM TPeOOBaHHUSIM, TO OH BO3BPAILACTCS aBTOpY Ha
mopaboTKy. OOyJaromuiics TOIDKEH NepeaenaTh OTUeT ¢ y4eToM 3aMedaHuid. ECiii COMHEeHMs BBI3BIBAIOT OTAENBHbIE ACIICKTHI OTYETA,
TO B 9TOM CITydae OHU pacCMaTpUBAIOTCS! BO BPEMsI YCTHOH 3aIIIUTEHI.

3amura oTYeTa MO J1AOOPATOPHOW padOTe MPEACTaBISCT COOOH YCTHBIA ITyONUYHBIA OTYET OOYHYaroLIerocs O pe3yjbTarax
BHITTOJTHEHHS, OTBETHI Ha BOIIPOCHI IPEIO1aBaTesl.

OTBeT 00y4aroLIerocs OLEHNBAETCS IPENOAABATENIEM B COOTBETCTBHHU C KPUTEPHAMH, OIIUCAHHBIMY B ITyHKTE 5.2.



http://do.samgups.ru/moodle/
http://do.samgups.ru/moodle/

Onucanne npoueIypbl OLEHHBAHUS «IK3aMeH € KOHTPOJILHOIH padoToii». 3K3aMeH € KOHTPOJILHOW PpadoToii
[MPUHUMAETCsI BEAYIMM IIPETIolaBaTelieM MO JaHHOW Yy4eOHOW JMCLUIUIMHE.IK3aMeH ¢ KOHTPOJILHOI padoToil MOXKET IPOBOIUTHCS]
[kak B ¢opme oTBeTa Ha BOMPOCH OMIIETa, TaK W B MHBIX (hopMax (TeCTHpOBaHHWE, KOJJIOKBUYM, IMCIYT, KeHc, dcce, AeToBast WU
poneBast Urpa, Mpe3eHTalys MpoekTa wiu noprdomno). opma ompenensercsa mpenogasarteneM. Vcxoxs u3 BeIOpaHHOH (DOPMBEL,
OITMCHIBAETCS. METOJIUKA MIPOLIEAYPHI OLEHUBAHUSI.

IIpu mpoBexeHnu ycTHOTO 3aderaoOydaromemycsi npemoctasisercs 30 MUHYT Ha moarotoBky. Ompoc oOydaromierocst mo
OuJIeTy Ha yCTHOM 3a4eTyHe JoibkeH npeBbimath 0,35 waca. OTBeT 00ydaromerocsi OIEHHBAETCS B COOTBETCTBUU C KPUTEPHSIMHU,
OMHCAHHBIMH B IIyYHKTE 5.2.

IIpu npoBemeHmm 3adeta ¢ oOHeHKOW B (Qopme TectmpoBaHuss B cucreMe «Moodle» (pexum goctyna:
http://do.samgups.ru/moodle/) KOMMYECTBO TECTOBBIX 3aJaHUN M BpeMs 3ajaeTcsi cCUCTeMOi. Bo BpeMms mpoBeneHUs 3aueTa C OLEHK
oOydJaroImyecss MOTYT IIOJIb30BaThCsl MPOTPaMMON JMCHWIUIMHBI, CIIPABOYHON JIMTEPAaTYpOH, KaJBKYJSITOpOM. Pe3ynbpraT Kamoro
00yJaroIIerocsi OIEHUBAETCS B COOTBETCTBUH C YHUBEPCAIBHOMN IIKaJION, MPUBEICHHOH B ITyHKTE 5.2.

6. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUS JJI51 CAMOCTOSITEJIBHOU PABOTBI
OBYYAIOIIUXCH 11O JUCHUITIJIMHE (MOZYJIIO)
6.1 IlepeyeHb OCHOBHOI 1 1ONOJHUTEIbHON YU4eOHOH JUTepaTyphl, He00OX0AUMOM /I OCBOEHUS JMCUMIIJIMHBI (MOJY/IA)

6.1.1. OcHoBHas JIMTEpPaTypa

ABTOpBI, 3aruaBue HUszparenncTBO, rog Koa-Bo
COCTABUTEJIH
J1.1  [H. JI. I'nueka O0mas xumusi: yuebHoe mocooue. Mockga :KnoPyc, 3bC
2019. — 748 ¢ BOOK.ru
J1.2 |O.C. Cupotkut |[Xumus: y4eOHHUK. Mocksa :KuoPyc, 3BC
2019. —363 ¢ BOOK.ru
JI1.3 H.JI.I muuka O6mas xumus : YueOnuk/ H. JI. ['nmuaka ; mox pen.: B. A. [Tonkosa, |M.: M3naTenscTBO 50
A. B. baGkosa. [Opaiit: UJ] FOpaiir,
2011.-886 ¢
6.1.2 JlonoJHUTEIbHAS JUTEPATYPa
ABTOpBI, 3aruaBue HszparenbcTBoO, 1og Kou-Bo
COCTABUTEJIH
12.1 H. B.KopoBun [O6mast xumus : Y4e0. 171 TeXHUISCKAX HAIPaB. U CICIl. BY30B M.: U3n-Bo "Bricias [99
mkoja", 2002. -558
U12.2 H. B. Kopour |OO6mas Xumusi: y49eOHHUK U TEXH. By30B M. Beremr. mK., 2008 |2
U12.3 H. B. Kopoun [3amaum u ynpaxxHeHus 1o oduiel xumuu: yaed. mocodue aist By308 [M.: Beicmias mkona, |12
2004. -255 c.
U12.4 H.1.3y6pes VxeHepHas XMMUS Ha JKeJIE3HOMOPOXKHOM TpaHcnopre : Yuebnoe [M.: XKemmopmzgar, |52
nocodue 2002. -319 c.
U12.5 C.A.IlyzakoB  |COopHUK 33134 U yIIpayKHEHUH 110 00MmIel XxuMun : YaeOHoe M.: " Beicmias 12
mocooue mkona ", 2004 -255

6.2 Metoanueckue pa3padoTku

ABTOpBI, 3arnaBue H3paTenbeTBo, 1o Kou-Bo
COCTABUTEH
M1 cocrt. JI. M. CrpaBounslii MaTepuai no guci. "Xumust" u "Kopposus Camapa: CamI'VIIC, (284
Bacunpuenko [u |MeraimioB": mis cTya. | Kypca Bcex crerl. u popM o0ydeHus 2012 + 9I1. KoTnst B
np.]. (Ne 3120) JIOK.CETH
M2 Bacunbuenko [1 |OCHOBHBIE KJIACCHI HEOPIaHUYECKUX COeJUHEHUI: MeTo. ykaszanus [Camapa: CamI'VIIC, [288
np.]. K BBIMOJIHEHHIO J1a00PaTOPHOM pabOThI IO XMMHUH TS CTY. Bcex  |2012 +3J1. KOIKs B
cuen. u ¢popm obyuerus (Ne 3117) JIOK.CETH
BYy3a
M3 coct.: JI. M. OKHCIUTENFHO-BOCCTAHOBUTEIIBHBIE MTPOIECCHI: METO/I. YKa3. K Camapa: CamI'VIIC, (212
Bacunpuenko, |BbIm. 1a0. paboT 1Mo XMUMUM IS CTY[. BCeX crell.  popm o0yd. 2008 + 9J1. KOIus B
H. B. CotoBa  [(Ne 2185) JIOK.CETH

By3a



http://do.samgups.ru/moodle/

M4 coct. JI. M. XuMHS : 1a00paTOPHBIN MPAKTUKYM JUTS 00YJaIOIINXCS 110 Camapa:
Bacunp4eHko [1 |crenuanbHOCTSIM U HallpaBlIeHUsIM MoAroToBku: 23.05.01 — CamI'VIIC,2015
p.]. HazemHBIE TpaHCTIOPTHO-TEXHOIOTHIECKHE CpeIcTBa, 23.05.03 —

[TonBuxHOI cocTaB xkene3HbIX Aopor, 23.05.04 — Dkcrutyaranus

Kene3HbIX 1opor, 23.05.05 — CucreMbl oOecrieueHus IBHKEHUS

noe3 0B, 23.05.06 — CTpoUTENbCTBO KENE3HBIX 10POT, MOCTOB U DU
TpaHCIIOPTHBIX ToHHENeH, 09.03.02 — MHdopMannoHHbIE CHCTEMBI

u TexHO- Jorud, 13.03.02 — DnekTposHepreTHKa U IIEKTPOTEXHHKA,

15.03.06 — Mexarponuka u pobotorexnuka, 20.03.01 —

TexHochepnas 6e30macHOCTh, 27.03.01 — CranmapTusamus u

MeTposorus, 27.03.03 — CucTeMHBIH aHATU3 U YIIPaBICHUE OYHON U

3a0uHOi hopm 00yueHus (Ne 3940)

M5 coct.: JI. M. XUMUS: TECTOBBIC 3aaHUs IS CTYI. BCEX CIell. o4H. U 3a04. ¢popMm |Camapa: CamI ' YIIC, |50
Bacunpuenko, |o0yd. (Ne 2379) 2009 + 3J1. KOUS B
H. B. CotoBa JIOK.CETH

M6 coct. JI. M. Koppo3us MeTamioB U CpefcTBa 3alllUThI OT HEE: METOA. yKa3. K Camapa : CamI'YIIC, [37+ o1
BacunbueHko [# [BbIN. 1a0. paboT ATSI CTYA. BCEX CIel. O4H. ¥ 3204. (hopM 00yH. 2010 KOTIVS B
p.]. JIOK.CETH

M7 coct. JI. M. WHCcTpyMeHTaIbHbIE METOBI aHAIM3a: METO. pek. k u3yd. qucu.  |Camapa: CamI'VIIC, |91
Bacunpuenko [u ["Xumnsa" u "Kopposust MeTansioB u cpeicTBa 3aIuThl OT Hee' 2010
np.]. (Ne 2610)

M8 cocrt. JI. M. Xumust. Y. 2: TecToBbIE 3aJaHUs JUIs CTYA. BCeX criell. ouyH. U 3a04. |Camapa: CamI VIIC, |41
Bacunbuenko [u |popm 00y4. (Ne 2730) 2010 + 91, KOmus B
p.]. JIOK.CETH

M9 coct. JI. M. Xumusi. Opranuyeckye COeUHEHNUS | METOAUUECKUE YKa3aHUs K Camapa: CamI'VIIC, [137
BacuinbueHKO [ [BBIIOIHEHHIO JIA0OPATOPHBIX padoT JJIst CTY/ICHTOB BCEX 2012 + JMEKT.
p.]. CrenaIbHOCTeH OYHOH U 3209HO hopm oOydenus (Ne 3181) Konus B 10k.

M10 |coct. JI. M. XuUMUS | METOIMYECKHE YKa3aHHs K BBIITOJIHEHHIO Camapa: CamI'VIIC,

BacuibpueHKo [M [caMOCTOSTENBHBIX PadoT Ist 00yYaroMXCcs MO crieruansHoCTIM 1 [2015
np.]. HanpasJIeHUsIM noarotoBku: 23.05.01 — HazeMHbIe TPaHCIIOPTHO- O
TexHoJoruueckue cpencrsa, 23.05.03 — [MonBukHOM cocTas
JKEJEe3HBIX J10- por, 23.05.04 — DkcrutyaTalys Kele3HbIX T10poT,
23.05.05 — Cucrembl o0ecIieueHusT IBH- KEHU 1moe310B, 23.05.06 —
CTpOoUTENBLCTBO KENE3HBIX J0POT, MOCTOB M TPAHCHOPTHBIX
toHHenel, 09.03.02 — MadopmManmoHHbIe CHCTEMBI U TEXHOJIOTHH,
13.03.02 — DnexTpo- 2HEpreTUKa U dIeKTpoTexHuka, 15.03.06 —
Mexatponuka u podororexuuka, 27.03.01 — Cranmaprusarius u
metpororus, 27.03.03 — CucTeMHBI aHATN3 U YIIpaBICHHUE,
20.03.01 — Texuocdepras 6e30nacHOCTh OYHOM U 3a09HOM popm
oOyuennst (Ne3944)

M11 |coct. JI. M. KommiekcHble coeTMHEeHNs: METOANYECKHEe YKa3aHUs K Camapa: CamI'VIIC, [180
Bacunp4eHKo (1 |BRIIOTHEHHUIO JTAO0OPAaTOPHOH pabOTHI 0 XUMHH JJISI CTYICHTOB 2013 + 9I1. KoTns B
np.]. BCEX CIENUANTBHOCTEH OUHOM 1 3a04HOI popm oOyuenus (Ne 3343) JIOK. CeTH

M12 |coct. . M. Hopmupyemsle GU3HKO-XUMHUECKHE XapaKTepUCTHKNA MOTOpHBIX  [Camapa: CamI ' YIIC, (186
BacunbueHKo [ [Macen : MeToM4ecKre YKa3aHHs K BBITIOJIHEHHUIO J1Jab0opaTOPHBIX 2013 + 271. Komus B
p.]. paboT 10 XUMHH /IS CTYICHTOB BCEX CIEIMAIBFHOCTEH OUHOI 1 JIOK. CeTH

3aouHOi hopm oOyuenus (Ne 3360) By3a

M13 |[coct. JI. M. Xumusi. PacTBOpbI: METOUUECKUE YKa3aHUs K BBITIOTHEHUIO Camapa: CamI'VIIC, (287
Bacunpuenko [u |mabopaTopHBIX paboT IS CTYICHTOB BCEX CHeIMaIbHOCTEH ogHOi 2012 + 971, KOTTUs B
1p. ] u 3a09HOH Gopm oOyueHmst (Ne 3131) JIOK. CETU

6.3. Ilepevennb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKANIMOHHOM ceTH "UHTepHeT"
HanmenoBanue pecypca 1. aapec

31 —3BC «bubmuoTex", pecype nocrymeH ¢ mo0six [IK nocne perncrpanuu  [https:/samgups.bibliotech.ru
B OMOIHOTEKE.

92 | DBC wuspmarensctBa "Jlamp" (TemaTmueckmii maker: Mmkenepno-|http:/e.lanbook.com/
TexHuueckue Hayku (kHuru wusaarensctBa «YMI[ KIT»)). Pecype
nocrynen ¢ moobix ITK mociie perucTpanm ¢ J:000ro KOMILIOTEPA By3a.

93 | DBC "Aiibykc", pecypc goctynen ¢ mobbix IIK mocie peructpamuu cfhttp:/ibooks.ru/
iTF000T0 KOMITBIOTEPA BY3a.

4 - OI'BOY «VY4eObHO-METOAMYECKUI WeHTp Ha xenesnomopoxuom|http://library.miit.ru/miitb.php
rpadcropre». JIOCTYN K MOJHBIM BEPCUSAM KHUI M3JIATENbCTBA BO3MOXKEH
mocie peructparu Ha caiite MW Ta ¢ mo6oro 1K Halmrero yHuBepcurera.

95 |- Undopmaunonnas cucrema "Exunoe okHO noctymna Kk oOpaszosarenbisiM  |hitp:/window.edu.ru

pecypcam" peoCcTaBIseT CBOOOIHBIN JOCTYI K KaTaiory

00pa30BaTeNbHBIX HHTEPHET-PECYPCOB U MTOJTHOTEKCTOBON 3JIEKTPOHHON

yaeOHO-MeTOANYEeCKON OnbIroTeKe I 001Iero 1 mpodeccnoHaNbEHOTO
A



http://window.edu.ru/
http://library.miit.ru/miitb.php
http://ibooks.ru/
http://e.lanbook.com/
https://samgups.bibliotech.ru/

26 «HTEepHET-TpeHaXepbl B chepe 00pa3oBaHus — pecypce npeHa3Ha4YeH i [www.i-exam.ru.
CaMOKOHTPOJIS U I[CJICHANPABICHHOMN MOATOTOBKH 00yYarOIUXCs K
poLeypaM KOHTPOJISI Ka4eCTBa; AJIsl KOHTPOIISl YPOBHSI O0YYEHHOCTH
00yJaromuxcs B paMkax 00pa30BaTeNIbHOTO IpoIiecca B By3e / ccyse.

7. METOJIUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHUIO JUCIUIIVIMHBI (MO Y JIS)

JuctummHa « XUMHASD» B COOTBETCTBUH € Y4eOHBIM ITaHOM crierainbHocTH23.05.05 n3ydaeTcs B TeueHHE BTOPOTO ceMecTpa Ha
IepPBOM Kypce (3a09HOe 00ydeHHe).

[Iporpammoii mperycMOTpPEeHBI TEOPETHIECKHE 3aHATHS (JIEKIIUH ), TPAaKTHYECKUEe MI1adopaTopHBIE paObOTHI.

TeopeTrndeckue 3aHATHS MPOBOIITCS B COCTaBE IOTOKA, a HMPAKTUYECKHE 3aHATHs, JabopaTropHble pabOTBI — B COCTaBe
TpyNITEl (TIOXYTPYIIIE).

[Ipu mpoBeneHNH 3aHATHH HCIONB3YIOTCS NEYAaTHBIE (YICOHHWKH, ITOCOOWS, CIIPABOYHHKHA M METOAWYECKHE pa3padOTKH),
IEMOHCTPAIMOHHbIE (IUTaKaThl, JabopaTopHOEe 00OpyAOBaHHWE, MPUOOPHI) W MYJIbTUMEIUiTHBIE (ClIalin-(pUiIbMBI, Ipe3eHTANOHHBIE
MaTepralIbl Ha JIEKTPOHHBIX HOCUTENAX) CPENICTBA O0yIEHHS.

B xoze nekumii npenoaBarens U3JIaracT U pa3bsACHIET OCHOBHbIE, HANOOJIEe CIIOXKHBIC MOHATHS TEMBI, @ TAKXKE CBS3aHHBIC C
Hell TeOpeTHYeCKHe U MPaKTHYeCKHUEe MPOOJIEeMBbl, JITaeT PEKOMEH/IAIMU Ha BBIMOIHEHUE CaMOCTOSATENbHOM padoTel. ConepikaHue H
CTPYKTYpa JICKIIMOHHOT'O MaTepHana JIOJDKHBI OBITh HampaBlIeHbl Ha (OPMHPOBAHHE Yy OOYYAIOIIETrocs COOTBETCTBYIOIIMX
KOMHeTeHHI/Iﬁ N COOTHOCHUTHLCA C Bbl6paHHI)IMI/I npenoaaBaTejieM METOJaMU KOHTPOJIA U OHeHKOﬁ HX YCBOCHMUH.

B xozxe nexnnit o0ydarommMcs peKOMEHAYETCS: - BECTH KOHCIIEKTHPOBAaHHUE yuyeOHOro MaTepuana; - o0paiaT BHUMaHAE Ha
KaTeropuu, (GopMyIMpOBKH, PACKPBIBAIOIINE COJEP)KAaHUE T€X WM MHBIX SBJICHUH W MPOLECCOB, HAYYHBIC BHIBOJBI U MPAKTUYECKHE
PEKOMEHAAMKM 10 HMX NPUMEHEHHIO; - 3a/aBaTh IPENOJABATENI0 YTOYHSIOIIME BOIPOCHI C LEJNBI0 YSCHEHHS TEOPETHIECKUX
MOJI0)KEHUH, pa3penieHus! CIIOPHBIX CUTyalnid. B pabounx KOHCHEKTaX >KeNaTelbHO OCTaBIATH MO, HA KOTOPHIX BO BHEAYIUTOPHOE
BpeMsi MOXKHO cJiejiaTh IIOMETKM M3 Yy4eOHO-METOAMYECKOro OOECHeueHusl JUIs CaMOCTOSTEIbHOM pPabOThl 00ydYaroluXxcs,
JOMOJHAIOIIET0 MaTepuall MPOCITYIIAHHOW JIEKIMH, a TaKXXe IOMETKH, IMOJYEPKHBAIOIINE OCOOYI0 BAXHOCTh TE€X WIM HHBIX
TEOPETHYECKUX IOJOKEHUH. IS yCIeIHOro OBJaJeHUs KypcOM HEOOXOJMMO IOCEeIaTh BCE JIEKIMH, TaK KaK TEeMaTHYeCKHH
MaTeprall B3aMMOCBSI3aH MEKAy co00i. B cimydasx mporrycka 3aHATHA CTyICHTY HEOOXOIMMO CaMOCTOSTENFHO M3YyYUTh MaTepual u
OTBETUTH Ha KOHTPOJILHBIE BOIIPOCHI IO POITYIIEHHOH TeMe BO BpeMsI MHIMBHYIbHBIX KOHCYJIBTALlUH.

JlaGopaTopHble pabOTHl HAaIpaBlIeHbl Ha 3aKpEIUICHHE TEOPETHYECKOr0 Marepualia M BbIpAOOTKM HABBIKOB HPOBEACHHS
9KCTIEPUMEHTAIBHBIX HAYYHBIX UCCIEAOBAHUI Pa3IMUHBIX TETIIOTEXHUYECKHX SIBICHUI M OLIEHKH ITOTPEITHOCTEH U3MEPEHHH, a TaKkKe
HaBBIKOB PabOTHI ¢ COBPEMEHHOM Hay4YHO-HCCIE0BATEIbCKON almapaTypoil.

[Ipu opraHm3amu BHEAYOUTOPHOW CaMOCTOSTENBFHONH pabOTHl MO JaHHOW AWCIUILIMHE MPEMOJaBATEII0 PEKOMEHIYeTCS
UCIIOIb30BaTh CIEAyIONHe ee (GOpPMBL:

- pelIeHUE CTYyIEHTOM CaMOCTOSITEIbHBIX 337a4d OOBITHON CIIOXKHOCTH, HAIIPAaBJICHHBIX HA 3aKPEIJICHUE 3HAaHUN U YMCHUI;

- BHIITOJTHEHNE MHMBHIYAIbHBIX 33/IaHUH TTOBBIIICHHON CIIOXKHOCTH, HAaIlPaBJICHHBIX HA PAa3BUTHE Y 00YYAIOIIUXCSI HAYYHOTO
MBIIIIJICHUA U UHUIINATUBBI.

JloTyCKOM K HTOTOBOMY KOHTPOJIO B BHJIE 3a4€Ta C OLIEHKOH SIBIISICTCS BBIMOJHEHHE U 3alllUTa BCeX J1abOpaToOpHBIX padoT,
MPeAyCMOTPEHHBIX I1.4; pellleHHe HHANBUTYTbHBIX 3aIaHHH.

IToaroToBka k 3a4eTy ¢ OLIEHKOMIPENNOIaraer:

- U3yYEHUE OCHOBHOMU U JOIOJHUTEIBHOM JIMTEPATYPHI;
- U3y4€HUE KOHCIEKTOB JIEKIHII;

- pelIcHME TUIIOBBIX 3aa4;

- y4acTHe B IPOBOJMMBIX KOHTPOJIBHBIX OIMPOCAX;

- TECTUPOBAHUE 110 TEMAM;

- ydacTHe B paz0opax KOHKPETHbIX CUTYaluil.

8. UIHOOPMAIIMOHHBIE TEXHOJIOI'NH, UCITIOJB3YEMBIE TP OCYHECTBJIEHUHN OBPA3OBATEJBHOI'O
MMPOIECCA IO JUCHUIIVIMHE (MO YJIIO)

BHespenHass B 00pa3oBarelibHBII MPOIECC, PETYSIPHO  HAroJHsIeMass ¥ OOHOBJsieMasi 3JeKTPOHHBIMH KypCaMH IO BCEM
UCIUIIMHAM,  PEaIU3yeMbIM B  YHHUBEPCHTETE, MOyJbHas 00bEKTHO-OPUEHTHPOBAHHAS  JAWHAMUYECKass  y4eOHas
cpena(Moodle),pazpaboTanHas ¢ [EIbI0 OpraHM3alMd  ayJAUTOPHOW, BHEAYIMTOPHOW pabOThl CTYAEHTOB M JHUCTAHIIHOHHOTO
00yuenuss. 2MOCMoodlehttp://do.samgups.ru/moodle/user/profile

8.1 Ilepeyenb NpOorpaMMHOro odecrnevyeHusi ¥ MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

8.1.1 [Mcmonp3oBaHue CENHANIN3APOBAHHOTO IIPOTPaMMHOTO 00eCIIeYeH s TaHHOM MPOrpaMMOi He TIPeIyCMOTPEHO

9. OIMCAHUE MATEPUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXO/JIAMOM JUIsI OCYIIECTBJEHUS
OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJITMHE (MO YJIIO)

.HCKIII/II/I 1 MPAKTUYCCKUC 3aHATHUA IPOBOJAATCA B y‘le6HBIX AyAUTOPUAX B COOTBETCTBUU C paCIMCAHUEM 3aHATHI. .Ha60paTOpHI)I€
pa6OTBI OPpOBOAATCA B na60paTop1/mx Ka(bez[pm ((I/IH)KGHepHBIG, TYMAaHUTApHbIC, CCTCCTBECHHOHAYYHBIC U O6HI€HpO(1)€CCI/IOHaIH)HBI€
NTUCLHIUITIIMHBD)

YueOHO-HccnenoBarenbekas taboparopusi:anmnapar Kumnmna, 6apomerp,akBagucruiuisitop JJ9-4-2, Becst HR 200,
(boroanexropokonopumerp KOK -3-01, meus mydensaas MUMII-I1, HauskotemneparypHas 1aboparopHast anekrporedyb SNOL

JTaGopaTopust o0Imeit XMMUK: CyIIUIBHBIN MIKad, YCTPOHCTBO ISt OBICTPOTO MPOCYIIMBAHUS XUM.ITOCY I, INTATHB JTA00PAaTOPHBIH (5
[1IT.), aKBaAUCTHILIATOP, OapoOMETp, BECHI ANIEKTPOHHBIE, artnapar Kumrma, muumusonsTMerp pH-410
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