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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHW 110 JUCHUIIMHE (MOAYJIIO), COOTHECEHHBIE C
INIAHUPYEMbBIMHU PE3YJIbTATAMMN OCBOEHUS OBPA3OBATEJIBHOU MTPOI'PAMMBI

1.1. Henu ocBOeHUS TUCHUILTHHBI (MOXYJISA)

OOy4yeHne XMMUH B BBICIIEM Y4E€OHOM 3aBEJICHHMH INPECIEAYET ABE OCHOBHbIE Henu. IlepBast - oOmeBocnHUTaTENbHAS - 3aKII0YACTCSA B
(bOpMHpPOBaHMM TMAJIEKTUKO-MAaTEPUATUCTUYECKOTO MHPOBO33PEHMSI OOY4YalOIIerocs, pa3BHTHM KyJbTYphl MblIUIeHUs. Bropas -
MpaKkTHIECKasi, CBsI3aHHas ¢ (POpMaMHU NPUMEHEHUS] XHMHUECKHX 3aKOHOB M IPOLIECCOB B COBPEMEHHOM TEXHUKE, a TAK)KE 3HAHUSAMH O
CBOMCTBAaX XMMUYECKUX MaTepHaloB. B mpolecce M3yueHHs TUCHUIIMHBL OOYYArOIMICS MOJIyYaeT 3HAHUS, HABBIKH, KOMIICTCHIINH,
HeoOXonumble sl NpodeccCHOHANBHON JesTeNlbHOCTH. B 00macTu mpoM3BOACTBEHHO-TEXHOJIOTHYECKOH AEATEIBHOCTH LIENBIO
VICIIUIIIMHBI SBIISETCA HAYYNTh OOYYaromerocsi pa3padaThlBaTh TEXHOJIOTUH OOBEKTOB MPO(ECCHOHATBHOMN ESITENbHOCTH B 001aCTIX
XUMHYECKON MPOMBIIUIEHHOCTH, B TNPEINPUATHIX DPA3IMYHOTO BHJA AEATENbHOCTH. JIJI BBINOJHEHUS NPOEKTHON AEATENbHOCTH
muciuIuiHA Aa€T OCHOBY TPaMOTHOTO MOAXOAAa K pa3pabOTKe TEXHOJOTWH, K OOOCHOBAHUIO TEXHHYECKOW M HKOJIOTHUECKOM
0€3011aCHOCTH MPUMEHSEMBIX BEIIECTB U MaTepuaoB. J{Jisi HayqyHO-HCCIIe0BaTEILCKON A€ TEIbHOCTH 3HAHNE JAUCIUIUIMHEI TI03BOJISIET
000CHOBAHHO TMOJXOMUTH K BBIOJHEHHIO SKCHEPHUMEHTAIBHBIX M JIAOOPATOPHBIX HCCIEIOBaHUH, MOATOTOBKE OT4YEeTOB. /ISl BepeHUA
OpPTaHU3AIIOHHO-YIIPABICHIECKOH NEeATENILHOCTH TUCIUILIMHA YIUT YMEHHIO OOOCHOBBIBATh NIPHMEHSIEMBIC PEIICHUS.

1.2 KomnereHuuu ody4aromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHSI TUCHUTIIMHBI (MOITYJIs)

OIIK-3: cmocoO0HOCTHIO MPHOOpPETATh HOBble MaTeMAaTHYeCKHe M eCTeCTBEHHOHAay4YHble 3HAHUS, MCIOJb3ysl COBpPEeMEHHbIe
oOpa3oBarejibHbIe U HHPOPMANIMOHHBIE TEXHOJIOT U

OIIK-7: B1asieHHeM OCHOBHBIMHM MeTOAAMH OPTaHU3ALUU 0e30NMaCHOCTH KM3HedesITeJIbHOCTH MPOU3BOCTBEHHOI0 MEPCOHAJIA 1
HaceJIeHHUs, MX 3AIUUThI 0T BO3MOKHBIX NOC/IEACTBUII aBapuii, KaTacTpod, CTUXUITHBIX OeJcTBUI

OIIK-11: B1ageHrneM MeTOJaAMH OLIEHKH CBOICTB M CIoco6aMu noa0opa MaTepuaJioB

3HaTh:
Yposens 1 OCHOBHBIE IPHEMBI U METO/IBI IIONCKA HH(POPMAINHN 110 XUMUH;
(6a30BbIii)
Yposens 2 OCHOBHBIE IPHEMBI U METOBI MOMCKA HHPOPMALUH I PELICHNS yIeOHBIX (TPEHUPOBOYHBIX) 3aJaHHIH;
(IpOaABMHYTBIH)
Ypogens 3 OCHOBHBIE IPHEMBI U METOBI TOMCKAa HHPOPMALMU IPU IPOBEACHUH MOMCKOBBIX HAYYHO-HUCCIIEI0BATEIbCKIX
(BbICOKMIA) padoT 1Mo XUMUH.
Ymersn:
Ypogens 1 Pemmrats TpeOyeMblii MUHUMYM THIIOBBIX 3a/1a4 [0 XMMHUH C UCTIONBb30BaHHEM COBPEMEHHBIX 00pa30BaTENbHBIX U
(06a30Bblii) WHPOPMAMOHHBIX TEXHOJIOTHIA;
Yposens 2 Hcnons3oBaTh cOBpeMeHHbIE 00pa3oBaTeIbHbIe M HH()OPMAMOHHbBIE TEXHOJIOTHH JUIS PEIIeHHs YIeOHbBIX
(mMpoABMHYTHINA) |(TPECHUPOBOYHBIX) 33JaHUI 10 XMMUH;
Yposens 3 Hcnons3oBaTh cOBpeMeHHBIE 00pa3oBaTeNbHble 1 MHYOPMAIOHHBIE TEXHOJIOTUH IIPH TIPOBEICHUHN TIOMCKOBBIX
(BbICOKMIA) HAYYHO-MCCIIEJIOBATENIECKUX PAOOT MO XUMUH.
Buagern:
Ypogens 1 MeTtonaMu MaTeMaTHYECKUX OMMCAHUH (PU3UKO-XUMHUECKUX SBICHUH.
(0a3oBbIii)
YposeHs 2 HaBpikamMy prMEHEHNS CaMOCTOSITENBHO MOTyYeHHON HH(OpMAHH ISl pelIeHus yIeOHBIX (TPEHUPOBOYHBIX)
(mpoaBMHYTBIH) |3a7aHMI;
Yposens 3 HaBblkamMy IpMEHEHNUS CAMOCTOSITENILHO TOJTyYeHHOI HHPOPMAIHH IIPU TIPOBEICHUHN TTOMCKOBBIX HAYYHO-
(BBICOKMIT) MCCIIEI0BATEIbCKUX paboT IO XMMUH U JUIS PEIIeHHs TPOeCCHOHATIbHBIX 3aad.

1.3. Pe3yabTarhl 00y4yeHHs MO AUCHMILIUHE (MOTYJIIO)

B pe3yJjbTare 0CBOCHUSA IUCHUITIIMHBI oﬁyqalomm”lcn JOJIZKEH:

3HaTh:

OCHOBHEIE  3aKOHEI OpFaHH‘IGCKOﬁ u HCOpFaHI/I‘IGCKOﬁ XHUMHH, KJ'IaCCI/I(l)I/IKaIII/IIO M CBOMCTBAa XHUMHYECKHX 9JICMCHTOB, BCHICCTB U
COG}IHHCHHﬁ, METOABI TEOPETUYCCKOTO U OKCIEPUMCHTAJIIBHOTO HWCCICIOBAHUA, PCAKIIMOHHYIO CITOCOOHOCTh BEOIECTB, CPEACTBA
KOMHLIOTCpHOfI TEXHOJIOTHHU B 001aCTH XHUMMUH, (byHHaMCHTaIILHLIe KOHCTAaHTbl XUMHH, METOAbI XUMHYICCKOMN I/I,HGHTI/I(I)I/IKaIII/II/I BCIICCTB,
HOBEHIIIE OTKPBITUA XUMHUH W TNECPCHECKTHUBBI WX HCIOJIB30BaHUA B TCXHHKE, (I)yH}IaMeHTaHBHOC CINHCTBO C€CTCCTBCHHBLIX HAaYyK,
HC3aBCPUICHHOCTb €CTCCTBO3HAHUA U BO3MOXKHOCTHU €TO ﬂaﬂbHeﬁHIel"O pasBuTui. OCHOBHBIEC 3aKOHEI OpFaHH‘{CCKOﬁ nu HeOpFaHI/I‘ICCKOﬁ
XHUMMH, KJIaCCI/ICbPIKaHI/I}O M CBOWCTBA XHMHYECKUX OJICMCHTOB, BCIICCTB U COCHHHGHHﬁ, METOABI TCOPETUYCCKOIO U
OKCIICPUMEHTAJIBHOTO HCCIICIOBAaHUA, PCAKIIMOHHYIO CIIOCOOHOCTH BEOICCTB, CPCIACTBA KOMHBIOTepHOﬁ TEXHOJIOTUH B 00JIacTH XUMHH,
(I)yH[[aMCHTaIIbHI)IG KOHCTAaHTbl XMMHWH, MCTO/bI XHMUYECKOMN I/I,HGHTI/I(l)I/IKaHI/II/I BCIICCTB, HOBEHIIINE OTKPBITUA XUMHUU U NECPCIICKTUBLI
HX HCIIOJIB30BAHHS B TCXHUKCE, (byHI[aMeHTaHBHOG CAMHCTBO €CTCCTBCHHBIX HAYK, HE3aBCPIICHHOCTh €CTCCTBO3HAHUA W BO3MOXKHOCTHU
€ro L[am,Heiflmero Ppa3sBUTHUA




YMmerh:

HCII0JIb30BaTh METOABI U CPEACTBA XUMUYCCKOT'O UCCIICAOBAHNA BECIIECTB U UX npeBpameHI/Iﬁ

Baanernb:

HaBbIKaMU BBITIOJIHEHUS] OCHOBHBIX XMMHUYECKHX Ja00PaTOPHBIX ONepauii, MeToaamu onpeaeneHus PH pacTBopos n onpenencHus

KOHIIEHTPAIM{ B pacTBOpax.

HaumeHoBaHHe TUCHUIINHBbI

Koasb! popmupyemsbix
KOMIIeTeHIIii

2.1 OcBanBaemMasi JUCIUILINHA

b1.5.07 Xumust OIIK-3; OIIK-7; OIIK-11
2.2 llpenmecTBy0IMe TUCHUILIUHBI
TpeOyroTcs 3HaHUS MPOrPaMMbI CPEIHEH IIKOJIBI 0 MAaTeMaTHKE, (PU3KKE,
XUMHH.
2.3 OcBauBaeMble NAPALIeIbHO JUCHUIJIMHBI
51.5.10 Dusnka OIIK-2; OIIK-3
2.4 Tlocaeayonmme TUCHUTLINHBI

b1.5.21 DKOJIOT U OK-12; OIIK-6
b51.5.04 [be30I1acHOCTD KU3HEAEITEILHOCTH OIIK-7

3. OFBEM JMCHUIIVIMHBI MOAYJIs) B 3BAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIAEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIUXCS C
MPEMNOJABATEJIEM (11O BUJIAM YUEBHBIX 3AHSTUI) U HA CAMOCTOSITEJIBHYIO PABOTY

OBYYAIOLUXCST

3.1 O0beM QMCHUIIUHBI (MOAYJIsST)

33ET

3.2 Pacnpenesienne akageMuieckux 4yacos 1o cemecrpam/kypcam(3®0) n Buaam yuyeOHbIX 3aHATHI

Ne cemecTpa / Ky

pca 3PO)

Buja 3ansarnii

7

4 | 5 | s

10 Hroro

i |PILA| YII

PIL

v |poa|vo|poa| vo |pog| vo |pog| vo

poj| v |poa| vo |pog| vo |poa| vo |poa

KonrakrTHas padora: |12.65|12.65

12.65 |12.65

Jlexyuu

Jlabopamopuvie

Ilpakmuueckue

Koncynomayuu 0.65 [0.65

0.65 ]0.65

Hno.paboma

Kourpoanb 3.75 [3.75

3.75 [3.75

Cawm. pabora 916 [91.6

91.6 |91.6

HUTOI'O 108 |108

108 |108

3.3. ®opMBbI KOHTPOJIS H BUABI CAMOCTOAATEIbHOH PadoThI 00y4yaronierocst

®opmMa KOHTPOJIS Cemectp /
Kypc(3o)

JK3aMeH

3ayer ¢ oLeHKOI 1

Kypcogsoii npoexr

KypcoBas padora

KonTponbnas 1

PI'P

Pedepat/acce

Hopmbl BpeMeHN HA CaMOCTOSITEIbHYIO PadoTy 00y4alouerocst

Bun pabotst

Hopwms! Bpemenu, yac

| [ToNroToBKa K JEKIHUAM

0.5 yaca Ha 1 9yac avANTODHEIX 3aHATHH

[ToaroToBka K MpakKTHIECKUM/
J1a00PATOPHBIM 3aHSITHIM

1 gac Ha 1 Wac ayTUTOPHBIX 3aHATHN

IloaroroBka K 3auery

9 gacoB (0¢o)

BrImoHeHNe KypcoBOTO IIPOEKTa 72 gaca
BrinonHeHe KypcoBoi paboTs 36 uacoB
BrinosHeHne KOHTPOIBHON paboThI 9 vacoB
Brmomxaenue PT'P 18 wacos
Brimonnenue pedepara/acce 9 vacoB

4. COAEP KAHUE JUCHUIIJIMHBI MOAYJIA), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JIEJIAM)
C YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKHUX YACOB U BUJTIOB

YYEBHBbBIX 3AHATUU
Ceme| K-BO Yacel B
Kon Bup .
HanmeHoBaHMe pa3aesioB H TeM crp / |ak.gac | Komnerenuuu | Jluteparypa WHTEePAKTUBHOMI
3aHATHUA 3aHATUA
Kypc| oB ¢opme




Dopma
3aHATHA

Paznen 1. OcHOBHBIE 3aKOHBI
xumuu. llepnoanyeckuii 3aKoH.
CTpoeHue U CBOIICTBA BellleCTB,
XUMHYECKHX CHCTEM (PacTBOPHI,
aucnepcHbie). XuMHU4YeCKasi CBSA3b.

11

OCHOBHBIE TIOHATHS U 3aKOHBI
xumud. CTpoeHue aToMa.
Ilepuonuueckas cucrema u
CHCTeMaTHKa 31eMeHTOB. OCHOBHBIE
XapaKTEePUCTHUKHU IEMECHTOB.
KucnoTHo-ocHOBHBIE CBOMCTBA
BemiecTB. I'a30BbIe 3aKOHBI. Pacuér
SKBHUBAJIEHTHBIX MacC IEMEHTOB U
coenuHeHnii. MeToabl CHHTE3a
MPOCTEHUIINX HEOPTaHMYECKUX
COEMHEHUI. DHeprusl HOHU3ALUHY,
CpPOJICTBA K JJIEKTPOHY,
IEKTPOOTPULIATETIBHOCTD.
OnekTpoHHBIE (POPMYITBI AaTOMOB H
noHOB. Ilepuonnueckoe U3MEHEHNE
XapaKkTEepUCTUK M0 NEPUOY, 110

rpy1me.

Jlek

n

OIIK-3; OIIK-7;
OIIK-11

JI1.1J11.2 J11.3
JI2.1J12.2 J12.3

1.2

Hagpiku pabOThI B XUMHUYECKOM
nabopaTopuu U TEXHUKA
0e30MacHOCTH.

Cp

1/1

2.9

OIIK-3; OIK-7:
OIIK-11

JI1.1J11.2 J12.1
2.2 M4

13

OnpeneneHue SKBUBAJICHTa U
SKBUBAJICHTHON Macchl MeTaJljia I10
BOAOPOLY.

Cp

1/1

2.9

OIIK-3; OIIK-7,
OIIK-11

J1.1J11.2 J12.1
J12.2J12.3 M4

14

OCHOBHBIE KJIACCHl HEOPTAHUYECKUX
COEJIMHEHU.

Cp

1/1

2.9

OI1K-3; OIIK-7,;
OIIK-11

JI1.1J11.2 J12.1
J12.2J12.3 M2

15

XHUMHUYECKHE CBOMCTBA METAJJIOB.

Cp

1/1

OI1K-3; OIIK-7,;
OIIK-11

JI1.1J11.2 J12.1
J2.2 M4

1.6

Buael XuMuueckou CBSI3U B
Pa3IUYHBIX TUTIAX COETUHEHUH.
T'ubpuams3anms aTOMHBIX OpOHTANIEH.
Kommnemenraprocts. CTpoeHue u

CBOMCTBA KOMILJIEKCHBIX COEIUHEHUM.

MeTon MONIEKyISIPHBIX OpOUTAIICH.
JlurnonbHblE MOMEHTHI CBSI3€l B
Monekynax. HanomaTtepuansl.
XuMHUECcKasi CBSI3b B KOMIUICKCHBIX
COEIMHEHUSX.

Cp

1/1

2.9

OIIK-3; OIIK-7,
OIIK-11

J1.1J11.2 J12.1
2.2

1.7

KommnekcHbie COCAVMHCHUA.

Cp

1/1

OI1K-3; OIIK-7;
OIIK-11

JI1.1J11.2 J12.1
J12.2

M 11

1.8

ONeKTpOIUTUYECKAs UCCOLUALIMSL.
Peaxiuy HOHHO-MOJIEKYIISIPHOTO
obmeHa

JIab

1/1

OIIK-3; OIIK-7,
OIIK-11

JI1.1J11.2 J12.1
2.2

M4

Anamuz
KOHKPETHBIX
CUTYaIi

1.9

PactBopsl. CIOCOOBI BRIpasKEHHS
KoHUeHTpauuil. Teopus
3NEKTPOIUTUYECKOHN JUCCOLMAIUH.
KosmuraTtusHble cBOiicTBa
pactBopoB. CBOICTBa U
3aKOHOMEPHOCTH TIOBEACHUS
JUcIepcHbIX cucteM. Bona.
Jluarpamma cOCTOSIHHS BOJIBL.
IToBEpXHOCTHO-aKTUBHBIE BEIECTBA.

Cp

1/1

OI1K-3; OIIK-7;
OIIK-11

JI1.1J11.2 J12.1
J12.2 J12.3




1.10 |PactBopsl. Onpenenenne Cp 1/1 OI1K-3; OIIK-7; | JIL.1 JI1.2 JI2.1
KOHIIEHTpALIMU pacTBOpa. OIIK-11 JI22 M 13
1.11 |BonopoaHslii mokaszatenb. MeTobl Cp 1/1 OI1K-3; OIIK-7; | JI1.1 JI1.2 J12.1
onpeznenenus pH pactBopos. OIK-11 J12.2 J12.3 M4
1.12 |'mpposu3 coneid. Cp 1/1 OIIK-3; OIIK-7; [ J11.1J11.2 J12.1
OIK-11 J12.2 M4
1.13 |[ducnepcHble CUCTEMBI. Cp 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 J12.1
OIIK-11 J12.2 M4
Pazgen 2. Xumuyeckast OIIK-3; OIIK-7;
TEPMOIUHAMHUKA U KHHETHKA. OHK-ll
2.1  [Xummueckas TepMOAWHAMUKA. Jlek. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI1.3
DHepreTuka XMMHUECKHUX MPOIECCOB. OI1K-11 JI2.1J12.2J12.3
Ontponws, sHeprus [mboca, .24
HaIpaBJIeHHOCTh XUMHYECKUX
npoueccos.. KoHcTanTa paBHOBeCHA
U ee CBs3b C dHepruei I'ndoca.
IIpousBeneHue pacTBOPUMOCTH.
3a7a4n Ha OIpe/ieIICHIE
TEPMOJIMHAMUYECKUX XapaKTePUCTHK
XUMHUYECKHX PEaKIUi 1
PaBHOBECHBIX KOHIIGHTpaINH
BEILIECTB.
2.2 |OnpenencHue TEIUIOBHIX () (HEKTOB Cp 1/1 OIIK-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
XUMMYECKUX peaKlui OIIK-11 J12.2 J12.3 M4
M6
2.3 XuMmuueckass KHHETHKA. MeToIbI Cp 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI12.1
MaTEMaTUYECKOr0 ONUCAHUSA OIK-11 J2.2
KUHETHUKH XUMHYECKHUX PEaKIHi.
Xumnaeckoe 1 (ha30Boe paBHOBECHE.
MerTo/1pl ONIMCaHUsI XUMUYECKUX
PaBHOBECHI1 B paCcTBOpax
anekTponutoB. KonebarenbHble
peaxrmu. Katanusaropsr u
KaTaJIUTHYECKHE CUCTEMBI.
PeakunoHHast ClIoCOOHOCTD BEILECTB.
2.4 |CkopocTh XUMHYECKUX PEaKnuii. Ip 1/1 OI1K-3; OIIK-7; | JI1.1 J11.2 J12.1 Ananus
OTIK-11 J12.2 J12.3 M4 KOHKPETHBIX
CUTyalun
2.5 |[Xummueckoe paBHOBECHE Cp 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
OIIK-11 JI2.2J12.3
Paznen 3. DiekTpoxumusi. OI1K-3; OIIK-7;
OIMK-11
3.1  |OxHCIUTENBHO-BOCCTAHOBUTEIBHbIE Cp 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
peakuuu. [ToHsiTue 0 cTeneHu OITK-11 2.2
OKHCJICHHSI 3JIEMEHTOB B
coennHeHusIX. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA
MPOCTHIX BELIECTB U XUMHUYECKUX
coequHeHuil. HanpaBneHHOCTH
3.2 |OKHCIUTEILHO-BOCCTAHOBUTEIBHbIE IIp. 1/1 OIIK-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
peaknuu. OIK-11 JI2.2 M3 M4




3.4 |DnekTpoXuMHYECKHE MPOLIECCHI. Cp 1/1 OI1K-3; OIIK-7; | JIL.1 JI1.2 JI2.1
l'ampBaHMYECKHE SIIEMEHTEHI, OIK-11 2.2
AKKYMYJISITOPBI, UCTIOJIb30BaHHUE HA
XK.JI. TPAHCIIOPTE. DIEKTPOIIH3.

Karonnoe BoccranoBieHue u
AQHOJHOE OKHCIIEHHE. DJIEKTPOIIH3 C
AKTUBHBIM M HCAKTHBHBIM aHOJIOM
3axonsl @apajnes. Berxon no Toky.
TonnuBHBIE 3neMeHThl. Bogoponnas
sHepreTuka. [Ipumenenune
aeKTpoim3a. [Iporeccs Koppo3uu u
METOBI OOPHOBI ¢ KOPPO3HEH.
3.5 [[anbpBaHMYECKHE DIEMEHTHI. Jla6. 1/1 OIIK-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
OIK-11 JI2.2 M4
3.6 |Dnexrponus. Cp 1/1 OIIK-3; OIIK-7; | J11.1 JI1.2 J12.1
OIIK-11 J12.2 M4
3.7  |Koppo3sust MmeTayuioB u 60pbba ¢ HEid. Cp 1/1 OI1K-3; OIIK-7; | JI1.1 J11.2 JI2.1
OIIK-11 J12.2 M4

3.8 |Ompenenenue BpeMeHHOU U 0OMIICH Cp 1/1 OI1IK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
JKECTKOCTH BOJIBI. OIMK-11 22 M4
Paznen 4. Oprannyeckasi XuMusl.

Xumuyeckasi uaeHTU(PUKAIUS
BeuecTB. CoBpeMeHHbIE
KOHCTPYKIIMOHHbIC MATEePUAJIbI H UX
(uznko-xuMHYecKue CBOKMCTBA

4.1 |CsoiicTBa BaKHEHIIMX KIAacCOB Cp 1/1 OIIK-3; OIIK-7; [ JI1.1J11.2
OpraHuYecKUX COeAMHEHUH, OIK-11 JI2.1J12.2
0COOEHHOCTH CTPOCHHUS U CBOICTBA M9
pactpoCTpaHEHHBIX KIaCCOB
BBICOKOMOJICKYIISIPHBIX COSTHHCHHH.

Meronbl cuHTE3a MPOCTEHIINX
OpraHuYecKUX COEAUHEHUH.
CoBpeMeHHbIe KOHCTPYKIIHOHHEIC
MaTepHajsl U X QU3nKo-
XUMHYECKHe cBoWcTBa. OnpeiencHme
OCHOBHBIX (hPH3HUYECKUX
XapaKTePUCTUK OPTaHUYECKUX
BCIIICCTB.

4.2 Xumudeckasi HIeHTADUKAIUS: Cp 1/1 OIIK-3; OIIK-7; | JI1.1J11.2
KaueCTBEHHBIN U KOJIMYECTBEHHBIN OIK-11 JI2.1J12.2
aHaJIW3, aHAJUTHYCCKHUI CHTHAJ. M7 M12
MeTo/Ibl ¥ CpeICTBA XUMUYECKOTO
WCCIICIOBaHUS BEIIECTB H UX
npeBpaueHuid. Ponb xumun B
oXpaHe OKpYy>Karomiei cpepl. /

Pa3znen 5. CamocrosiTesibHAs OI1K-3; OIIK-7;
padoTa CTy/IeHTOB OIlK-11
5.1 TToaroroBka K JIEKIUAM Cp 1/1 OIIK-3; OIIK-7;| JI1.1JI1.2
OITK-11 JI2.1J12.2
21 -36

5.2 [[ToaroroBka K J1ab0OPaTOPHBIM Cp 1/1 OI1K-3; OIIK-7;| JI1.1JI1.2

3aHATUAM. OIMK-11 JI2.1J12.2
J12.3 M1-M13
21 -36
5.3 [[ToaroroBka K NpaKTHYECKUM Cp 1/1 OIIK-3; OIIK-7; | JI1.1J11.2
3aHATHUSIM. OIIK-11 JI2.1J12.2
JI2.3 M1-M13
21 -36
5.3 |BblmnosiHeHHE KOHTPOILHOM PabOTHI. Cp 1/1 OI1K-3; OIIK-7; [JI1.1 JI1.2J12.1
OI1K-11 J12.2

M10 31 -36




TACUOUILIAHE (MOYJIIO)

5. ®OH /] OLIEHOYHBIX CPEJCTB JJIsI IPOBEJEHUSA TPOMEXYTOYHON ATTECTALIUU OBYYAIOIIUXCS IO

5.1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHHeM 3TanoB X (OPMHUPOBAHMS B IIpolecce 0OCBOEHUsI 00pa30BaTeIbHOM POrPaMM bl

OCHOBHBIMU 3TanaMd (OPMHUPOBAHMsST KOMIIETEHLIMH B paMKaX JIUCLUUILIMH BBICTYHNAeT IIOCIENOBaTeIbHOE M3ydeHHE
COJIEPKATENBHO CBA3aHHBIX MEXITy CO00M pa3/enoB (TeM yueOHBIX 3aHITHI ), KOTOPEIC OTPaskeHBI B paszeie 4.

Mannua OIICHKH pe3yJ/ibTaTOB 06yqemm o JUCHMIIJINHE

OueHoYHbIE cpeacTBa/(POPMbI KOHTPOJIS

Koa Ilnanupyemsie pe3yabTaThl 00y4eHHst | Ompocmo | TecroBoe Ortyer o Pas6op u
KOMIIETEeHII (moxasarenu OUEHUBAHUSA TECOPHH 3alaHne | maboparopHoii aHanmm3 Koutponenas| 3ader ¢
uu KOMIIETEHIHIA) pa6ote KoHKpeTHBIX |  paboTa OIIEHKOI
CUTYaLHi
OHK'3, 3HaeT + + +
OIIK-7; |ymeer + + +
ONIK-11 (pnapeer + +

IIKaJ ONCeHUBAHUA

5.2 Onncanue nokasarejiei H KPpUTEPUEB ONCHUBAHUSA KOMIIETEHIMH Ha Pa3/IMYHBIX dTallaX UX (l)OpMHpOBaHI/Iﬂ, OIIMCAHHUE




Tekylmuii KOHTPOJIb IPOBOJUTCS:

- B (hopMme ompoca 1o TeMaM JISKITHOHHBIX, IPAKTHIECKUX U JTa00OPaTOPHBIX 3aHATHIL,

- B (hopMe BBITIOTHEHUS TECTOBOTO 3aJaHHUS;

- B (hopMe OTUETa IO BHIMOJIHEHHO T1ab0paTOpHOIi padbore;

- B (hopMme ygacTus B pa3bope KOHKPETHBIX CHTYaIlUii, CBA3aHHBIX C MPO(eCcCHOHAIFHON AEATEIEHOCTHIO.

KPUTEPUHN ®OPMHUPOBAHUS OLEHOK IIO TEKYIHEMY KOHTPOJIIO (OITPOC ITO TEOPUN)

«OTanuHo»(5 6aJUTOB) — MOJTy4YalOT 0OyYaroONIMecs ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha 3a/1aBa€MbIE BOIIPOCHI —
He MeHee 95% ot obmiero o0bpéMa 3aTaHHBIX BOTIPOCOB.

«Xopomio» (4 6amia) — MoTy4aroT 00yJaIOMIUecs C MPABUIHHBIM KOJIHMYSCTBOM OTBETOB HA 3a7]aBaeMbIe BOTIPOCHI —
He MeHee 75% ot o0riero 0o0béMa 3a1aHHBIX BOTIPOCOB.

«YoBJIeTBOPUTEIbHO» (3 Gaia) — MOMyYaroT 00yJaoIInecs C MPaBUILHBIM KOJMIECTBOM OTBETOB Ha 3aaBacMbIE BOTIPOCH
- He meHee 50% oT 001ero 00sEMa 3aJaHHBIX BOIIPOCOB.

«Heynosiersopureasno» (0 6ayuioB) - MojiydaroT OOydaroliuecs C MPaBHIBHBIM KOJMYECTBOM OTBETOB Ha 3aJaBacMble
BOIIPOCHI
— Mmenee 50% ot obuiero o0béMa 3aJaHHBIX BOIIPOCOB.

KPUTEPUU ®OPMUPOBAHUSA OLIEHOK IO BBIIIOJHEHUIO TECTOBbBIX 3AJTAHUM

«OTamuHo» (5 6aJUIOB) — NOJIYYaIOT 00YYarOIIUecs ¢ PaBHUIILHBIM KOJMYECTBOM OTBETOB

Ha TectoBble Bonpockl — 100 — 90% ot oOmiero o0bEMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.
«Xopouio» (4 6aia) — nNoxyyaroT o0yJaroIuecs ¢ MPaBUIIbHBIM KOJMYECTBOM OTBETOB Ha
TecToBble BONPOchl — 89 — 70% oT 0ob1mero 06bEMa 3aJaHHbIX TECTOBBIX BOIIPOCOB.
«YI0BJIETBOPUTEJILHO» (3 0asia) — MoJy4yaroT 00yYaIOIIHecs ¢ MPABUIbHBIM KOJTHISCTBOM
OTBETOB Ha TeCTOBbIE BOIPOCHl — 69 — 40% oT ob1iero o0bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.
«HeynoBiieTBopuTebHO» (0 OaIITOB) - MOJIYYArOT 00YYAIOIINecs ¢ MPaBHILHBIM KOJIHYECTBOM
OTBETOB Ha TECTOBBIE BONPOCHI — MeHee 39% ot o01mero o6bpEMa 3a1laHHBIX TECTOBBIX BOTIPOCOB.

KPUTEPUUA ®OPMHUPOBAHUS OIIEHOK IO 3AIIIUTE JABOPATOPHOM PABOTHI

«3auTeHo»» IMoJIy4yaroT o6yl1afomp1ec;1, BBITTIOJTHUBIIHUEC BCC OIIBITHI

B COOTBETCTBHE C TpeOOBAaHHUSIMH J1a0OPATOPHON pabOTHI, IPaBUIILHO BBINOJIHMUBIINE BCE HEOOXOJMMBIE PAaCcUETHI

10 00paboTKe pe3yNIbTaTOB U3MEPEHHUIT B COOTBETCTBHE C TPEOOBaHUIMH J1aOOpaTOpHOI paboThl, 0opMHBIIHE OTYET

O BBITIOJTHCHHUH na60paTopH0171 pa6OTLI B COOTBETCTBUM C NPCABABIACMbIMU Tpe6OBaHI/I$[MI/I, B KOTOPOM IPECACTABJICHBI
BCE PE3yJIbTAaThl H3MEPEHUH, C/IeTIaHbl BCE HEO0OXOJMMBIE pacueThl 6e3 apuMeTHIECKHX OIIMOO0K, CAeTanbl 0000matomume
BBIBOJIBI, & TAKXKe TPaMOTHO OTBeTHBINKE Ha 60% 1 OoJiee TEOPETHUECKUX BOIIPOCOB MPEIOAaBaTes Mo TeMe JaHHOM
nabopaTopHOi pabOTHI.

«He3auTeHo»» MoiTy4aroT 00yJaroniecs, He BEINOJHHUBIINE BCE ONBITHI B COOTBETCTBHE ¢ TPEOOBAHUAMH Ja00PaTOPHON
paboThl, 1060 HE BHITIOJIHMBIINE IPABUIIBHO BCE HEOOXOIMMBbIE pacyeThl o 00paboTKe pe3yNbTaTOB U3MEPEHHH

B COOTBETCTBHE C TpeOOBaHUAMH JIAOOPATOPHOH paboThl, 1100 He 0(OPMUBIIKE OTYET O BHIIOTHEHHUHN TaOOPAaTOPHON
paboTHI B COOTBETCTBUH C NPEIbSBIIEMBIMH TPeOOBaHHUAMHY, JTMOO0 He oTBeTHBIINE HAa 60% 1 OoJiee TEOPETHIECKUX
BOTIPOCOB IIPETIOAaBaTEIIs IO TEME JaHHOH 1TabopaTopHOil paboTHI.

KPUTEPUU ®OPMHUPOBAHUSA OILIEHOK IO PA3BOPY KOHKPETHBIX CUTYAIIUI

«OTauuno» (5 6a/UIOB) — CTYAEHT PACCMATPUBAET CUTYALIMIO HA OCHOBE IIEJIOCTHOTO MMOIX0/1a

U IPUYMHHO-CJIEJICTBEHHBIX CBs3ei. DPPEKTUBHO paclo3HaeT KIIIOYEBbIE IPOOIEMBI U ONIpeIeNsieT BO3MOYKHEIE
MIPUYUHBI X BO3HUKHOBECHUA.

«Xopomo» (4 6amia) — CTyeHT AEMOHCTPHUPYET BBHICOKYIO TIOTPEOHOCTh B AOCTIKEHHHU yCIexa.

Ompenensier raBHyO IeJb U MOJIIENN, HO HE YMEET PacCTaBIIsITh IPHOPUTETHI.

«Y10BJIETBOPUTENBHO» (3 Oauia) — CTyIEHT HaXOAUT CBA3HM MEXIy JaHHBIMU,

HO HE CIOCOOeH 000011aTh Pa3HOPOIHYIO HH(POPMAIIHIO ¥ Ha €€ OCHOBE MPeIaraTh PEIIeHNs TOCTABICHHBIX 3a]1a4.
«HeynoBaersopureabHo» (0 0aJUI0B) — CTYICHT HE MOXKET YCTAHOBHUTS JUIs CE0SI U IPYTUX

HaTpaBJICHUE U TOPSIOK JIeHCTBUIN, HEOOXOAUMBIE IS TOCTIKECHUS LIEIH.




KPUTEPUU ®OPMHUPOBAHW A OIIEHOK IO BBITTOJJTHEHWIO KOHTPOJIbHON PABOTBI

«3auTeHo»» — cTaBUTCS 32 pabOTy, BBIIIOJHEHHYIO ITOJHOCTHIO 0€3 OMIMOOK U HEJJOYETOB B COOTBETCTBUH C 33JJaHUEM,
BBIJAHHBIM IS BBITIOJIHEHHUS] KOHTPOJIBHOH paboThl. OOyUaromuiics MOJHOCTHIO BlIaieeT HH(OpPMaIel 0 HOpMaTHBHBIX
JIOKYMEHTaX, PeryIHpYIOMINX X03sHCTBEHHBIE ITPOIIECCHl B OPraHN3alii; HA OCHOBAHUH JaHHBIX O (PMHAHCOBOM
JIESITEIFHOCTH MOJKET PEIINTH BCE ITOCTABIICHHBIC B 33/IaHUH 3a/1a49H.

«He 3auTeHo»» - cTaBUTCS 32 paboOTY, eciii 00yYaIOIINIiCS IPaBUILHO BITOJIHII MeHee 2/3 Bcell paboThl, MCIOIb30Ball
TIPY BBITIOJIHEHUH Pa0OThI yCTapeBIyl0 HOPMaTHBHYIO 0a3y, B Ka4eCTBE MCXOAHBIX JAHHBIX BBICTYIHIIH JaHHbIE y4yeOHHKa,
a HE peajbHON OpraHU3aLMH.

KPUTEPUUA ®OPMHUPOBAHUSA OIIEHOK IO 3AYETY C OIIEHKON

«OT1anyno» (5 6amioB) — o0yJaroImuiics JEMOHCTPUPYET 3HAHKE BCEX Pa3ZesIOB N3ydaeMON AUCIIUIUINHEL: COEpKaHue
0a30BbIX MOHATHH U (yHJaMEHTAIBHBIX IPOOJIEM; YMEHHE H3JIaraTh IPOrpaMMHBII MaTeprall ¢ AEMOHCTpAaLUe KOHKPETHBIX
npumMepoB. CBOOOIHOE BIIAICHUE MAaTEPHAIIOM JJOJDKHO XapaKTePH30BAThCS JIOTHUSCKON SICHOCTBIO U YETKHM

BUJICHHEM ITyTeil MPUMEHEHHUS TT0JTyYSHHBIX 3HAHUH B IPAKTUYECKOHN JIESITENEHOCTH, YMEHHUEM CBSI3aTh MaTepHall ¢ APYTUMH
OTpacisIMH 3HAHUS.

«Xopomro» (4 6amia) — 00yJaOIIHMIACSA IEMOHCTPUPYET 3HAHUS BCEX Pa3/IeioB U3ydyaeMOl TUCIIMIUIMHBL COJICPKaHNE 0a30BBIX
MOHATUH U PYHIAMEHTAJIBHBIX [TPOOIIEM; MPUoOpes HeOOXOIUMbIC YMEHHUS M HABBIKH, OCBOUIT BOIPOCHI MPAKTUYECKOTO
MPUMEHEHHS TT0JTyYSHHBIX 3HaHUH, He JOIyCTHI (aKTUUECKHX OIIUOOK MPU OTBETE, JOCTATOYHO IOCIEI0BATEIBHO U JIOTHYHO
M3JIaraeT TeOPETHISCKUI MaTepual, JOMyCKasl b He3HAYUTEIIbHbIC HAPYILICHHUS TOCICI0BATEIBHOCTH U3JIOKCHHUS 1
HEKOTOPBIC HETOYHOCTU. Taxkum 06pa30M JaHHas OLICHKA BBICTABJISICTCS 3a HpaBHHLHLIﬁ, HO HEJOCTAaTOYHO MOJHBINA OTBET.

«YnoBierBoputeabHo» (3 6amna) — 00y4aroIuiics 1eMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/IeioB MPOrPaMMbI H3y4aeMOro
Kypca: ero 6a30BbIX MOHATHI U QyHIaMEHTATBHBIX MpobieM. OHAKO 3HAHKE OCHOBHBIX MPOOIEM Kypca HE MOIKPCILISIOTCS
KOHKPETHBIMH MPAKTHISCKAMH NIPUMEPAMHU, HE TIOJTHOCTHIO PACKPHITA CYIHOCTH BOIPOCOB, OTBET HEAOCTATOYHO JIOTHUYCH

U HE BCEr/a MOCeI0BATEIICH, TOMYIICHBI ONIMOKHA  HETOYHOCTH.

«HeynossierBoputesibH0» (0 6a1I0B) — BEICTABIISIETCS B TOM CIIydae, KOTa 00yJarouiics AeMOHCTPUPYET (pparMeHTapHbIe
3HaHUS OCHOBHBIX Pa3/IejiOB MPOTrPaMMbl H3y4aeMOro Kypca: ero 0a30BbIX MOHATHH U (PYHIAMEHTAIbHBIX IPOOIICM.

VY 3K3amMeHyeMoro c1abo BEIpaXkeHa CIIOCOOHOCTh K CAMOCTOSTEIIFHOMY aHATUTHIECKOMY MBIIIUICHUIO, HMEIOTCS
3aTPYIHEHUS B U3JI0KEHUU MaTepuaia, OTCYTCTBYIOT HEOOXOIUMbIe YMEHHS U HABBIKH, IOMYIICHBI TPyObIe OMIMOKH

Y He3HaHUE TEPMUHOJIOTHH, OTKa3 OTBEYATh Ha JOIOIHHUTEIEHBIC BOIIPOCH], 3HAHUE KOTOPBIX HEOOXOAUMO IS TIOTYICHUS
MOJIOKUTEILHON OIIEHKH.

5.3 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WM HHbIE MaTepHAaJibl, He00X0AUMBIe JJIsl OLIeHKM 3HAHMII, YMeHHUil, HABBIKOB U (1JIH)
ONbITA JeTeJbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOpMUPOBAHUS KOMIIETEH N

MEPEYEHb BOIIPOCOB K 3AYETY C OLIEHKOM

1. OCHOBHLIG XUMHUYCCKUEC TTIOHATUA: MOJIb, MOJIApHAsA Macca. OCHOBHBIC 3aKOHBI XUMHUH: COXPAaHCHUS MACChl BEUICCTB, MOCTOAHCTBA
COCTaBa, YKBUBAJIEHTOB, KPATHBIX OTHOIIIEHUH, 00bEMHBIX OTHOIIEHUH, ABOrajipo. YpaBHeHue MeHnjeneeBa-KnanelipoHa.
Pacuer skBHUBaJIEHTHBIX MACC DJIEMEHTOB U COEUHECHUH.

2. Xumuueckasi TepMoAuHaMuKa. [lepBelil 3aKOH TEpMOJIUHAMUKU. BHYTpeHHsIs SHEprust U SHTANbNUSA. TePMOXUMHUYECKUN 3aKOH
I''U. T'ecca, cineacTBus u3 3akoHa. CTaHAapTHBIE TETIIOTH 00pa3oBaHus. DHTponus. Mi3MeHeHue SHTPONNHY B XUMHYECKUX Ipolieccax
n (azoBbIx nepexonax. JHeprus ['nooca. HanpasneHHOCTh XUMHUYECKHX MporieccoB. Pacuer m3mMeHenus sHeprun ['ub6ca B
XMMHUYECKHX Peakusix. XMMHUIecKoe U (a30BOe paBHOBECHSI.

3. Xumunueckasi kuHeTuka. CKOPOCTh TOMOTEHHBIX U F€TEPOTEHHBIX XUMHUYECKUX peakUi. 3aBUCUMOCTb CKOPOCTH OT KOHLEHTpaLui
pearupyromunx BemecTB (3aKOH JIeHcTBHS Macc), Temnepatypsl (mpasmwio Bant-T'odda, ypaBHeHne Appennyca). DHEpriust akTHBAIIHH.
l'omMoreHHBIN M TreTepOreHHBIN KaTain3. XUMH4YecKoe paBHOBecue. KoHcTaHTa paBHOBECHS M ee CBA3b ¢ sHepruei ['mboca. [IpuHnmmn
cMenleHus xumudeckoro paHosecus Jle Illarense. @uznueckne METOAbl CTUMYJIUPOBAHUS PEAKIIUI.

4. Crpoenne atroma. Monenu crpoeHust atoma. YpaBHerus Jlyn-me-bpoins n lpénunarepa. Teopus bopa. DnexkrpoHHbIE 0007109KH
atoMoB. KBanToBbIe uncia. ITopsimok 3amomHeHNs SIeKTPOHHBIX opouTtaneii: npurnun [laynu, npaswuio ['yana, mpasuia
KneukoBckoro. DneKTpoHHbIE CEMENCTBA IIEMEHTOB.

5. Hepnozmqecxaﬂ CHCTEMA JJICMCHTOB ILI/I MeHz(eneeBa. SHCPI‘I/IX HOHU3AlU, CPOACTBO K DJICKTPOHY, DJICKTPOOTPULIATCILHOCTD,
CTEICHU OKHUCJICHHMS 3JIEMEHTOB. I3MeHeHne paanycos, 3H€KTp00TpHHaT€.HLHOCT€ﬁ, 3H€pFPII7[ HOHU3allH, CPOACTBA K DJICKTPOHY,
a TaK)Ke KUCJIOTHO-OCHOBHBIX U OKMCJIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB 2JIEMEHTOB.

6. Xumuueckasi cBs3b. OCHOBHBIE XapaKTEPUCTHKH CBS3W: SHEPTHA, [UIMHA. MeTol BaJeHTHBIX CBs3ell. OCHOBHBIC XapaKTEPUCTHUKU
KOBAJICHTHOH CBSI3W: HAIPABICHHOCTH, HACHIIIAEMOCTh, KPATHOCTh, MOJISIPHOCTE. B0O30YKICHHOE COCTOSHUE aToMa. DIEKTPHYCCKUH




MOMeHT jaumnoiis. [ mopunusanns atoMHbIX opouraineii. JJoHopHo-akuenTopHas cBs3b. BogoponHas cBsi3b.

Metox MoJeKyIIpHBIX opOutaneii. MloHHas CBA3b, €€ OTIMYHME OT KOBAJCHTHOHW CBsI3U. JIOCTIDKEHHWS XHMHH B HOBBIX OTPAciIX
MPOMBIINICHHOCTH: HAHO-, IJIa3MO-, MeMOPaHOTEXHOJIOTHH.

BHyTpeHHs CTpyKTypa KpHCTa/UIOB. THIBI KPUCTAJUIMUECKUX DPEIIECTOK. 30HHAS TEOPUS KPHCTAJUIOB. MeTaiibl, HOIYyNPOBOIHUKH,
JIM3IEKTPUKHU. JlHarpaMMa COCTOSHUSI «OKENEe30-yTIepoI.

7. Copbuust m copOumoHHBIE Tporecchl. MonekymsapHas ancopbmms. VonHo-oOMeHHas anmcopOums. YpaBHenus JIpHTMIopa
[ToBepxHocTHO-akTHBHBIE BemecTBa (IIAB). Crpoenue. [Ipumepsr [TAB. [Ipumenenue copOIIMOHHBIX TIPOLIECCOB U
ITAB B TexHHKE U HAPOJHOM XO3SIHCTBE.

8. Tucniepcuble cucteMsbl. Kiaccudukanuy 1 METO bl TIOTyYeHHUS TUCTIEPCHBIX cUCTeM. KnHeTndeckast n arperaTuBHas
YCTOHYMBOCTH JUCIIEPCHBIX cHCTeM.I'pyOoauciiepcHbIe CUCTEMBI: CYCIICH3MH, 3MYJbCcHH, NeHbl. KoiuongHelie cucremsl. CTpoeHne
KOJIOUAHOH gacTuipl. CBOHCTBa KOUIONIHEIX cucteM. Koarymsmust. Dnexrpodopes, anexrpoocmoc. Tukcorpomnst. CHHepe3uc.

9. PactBOoprl. CriocoOBI BBIpaXCHUSI KOHIIGHTPAIIMN PAacTBOPOB. TepMOIMHAMIKA Tpolecca pacTBOpeHns. KommraTuBHeIe CBOMCTBA
pacTBOpoB. 3aKOHBI PaCTBOPOB HERIEKTPouTOB: Payns u Baut-T'odda. M3oTormueckuit korpounment. [IpumeHenne 3aKk0HOB

Payns u Bant-I'odda k pacTBopaM 31eKTpoINTOB. DNEKTpoIUTHIECKast Auccoruarnyst. CTerneHb M KOHCTaHTa JUCCOIHALIHH.
Jlucconuanyst pa3sIMIHbIX XUMUYECKHX COCMHEHNH. Peakuny B pacTBopax 31€KTPOIUTOB. 3aK0oH pazbasienus OcTBanbiaa.
IIpousBeneHue pacTBOPUMOCTH.

10. DnexTponuTHYeCcKast JUCCOLMALIMS BOJIBI, HOHHOE NIPOU3BEICHHE BOBI, BOJOPOAHBIN MoKa3aTeib. JluarpaMma COCTOSHUS
BOJIbI B 00JIaCTH HEBBICOKHX AaBieHUi. ['uaponns coneit. Buasl ruaponmsa. Koncranta rufponu3sa, CTeeHb THAPOIIN3a. Y CIIOBHA
CcMelleHns paBHOBecHs ruponn3a. Bogonoaroroska mist oxnaxnenus JIBC. Y ganenue MexaHH4ecKUX MpUMecel, KOJITOUTHBIX
yactull. Jlob6aBneHune NprcaIokK K oxnaxaawomen Boae. JKectkocts Bojpl. CocTaB mpupoaHbIX BoJ. CHOCOObI onpeeneHus
BpPEMEHHOH M 0011eH xecTKocTH. Crioco0Bl YCTPaHEHHMS KECTKOCTH BOJIBI: METOJAMH XMMUYECKOTO OCAXKIICHNS H HOHHOTO
oOMeHa (KaTHOHHPOBAHUS M AaHMOHUPOBAHMUS ), MATHUTHOIH 00pabOTKOM, SIEKTPOAHAII30M, YIbTPa3BYKOBOH 00paOOTKOM,
MarHUTO-MOHHU3ALMOHHBIM METOIOM.

11. HdoHopHo-akuentopHoe B3aumopeicteue. KommuekcHble coenuHeHus. KoopaumnanumonHas teopusi Bepnepa. ucconumarus
KOMIUIEKCHBIX COSUHEHUN. Y CTOMUYUBOCTh KOMIUIEKCOB. J{BoitHbIEe cou. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX COCTMHEHHM.
IIpruMepsb! UCIONIB30BaHUSI KOMIUIEKCHBIX U ABOMHBIX COEIMHEHUN B TEXHUKE.

12. Knaccel Heopranndeckux BemiecTB. CBOMCTBA OKCHUIOB, THAPOKCUIOB, COJIEH.

13. OxucnurensHO-BoccTaHOBHTENbHBIE peakiuu (OBP). [TpaBuna onpeneneHust creneHu okucieHus. OKUCIUTENH U
BoccraHoButen. Knaccudukanus OBP. Hanpasinernocts OBP. Mcnonp3oarne OBP B anekTpoxuMudeckux mpeoOpa3oBaTesix
9HEPTUH, B AaHAJTMTUYECKON XHUMUH U 1.

14. O6ume cBoiicTBa METAILIOB. 3aBUCHMOCTh METaJIIOB OT MOJIOXKEHHS B epuoamdeckot cucreme [1.11. MenneneeBa. OCHOBHEBIE
METOBI ToTy4eHus. Vcronp30BaHne B Ka4eCTBE KOHCTPYKIIMOHHBIX MaTepruaioB. OU3NKO-XUMHUECKUE MPOIECCHI TP CBAPKE

1 maiike MetasutoB. CriraBel. OU3HUKO-XUMUYECKHI aHau3. [larpaMMBl COCTOSTHUS TBOMHBIX METAILTHUYECKUX CHCTEM C
obpa3zoBaHNEeM SBTEKTHKH, UHTEPMETAJUIAA U TBEPAOTO pacTBopa. Vcronb30BaHue CIJIABOB B TEXHUKE.

15. DnexTpoxuMus. DIEKTPOJHBINA OTeHIIMAN. Vi3MepeHne cTaHAapTHBIX 3JIEKTPOIHBIX TOTEHITUAIOB. BOTIOPOIHBIN SIEKTPOI.
Ypasuenue HepHcta. XuMU4ecKkie HCTOUHUKH TOKA: TaTbBAHUYECKUE U TOTUTUBHBIC DJIEMEHTHI. DJIEKTPOXUMHUYECKast
nosisipu3anus. YpaBaenue Tadens. KucinoTHbie U menoyHble akKyMyJIaTOpbl. HOBBIE THITBI aKKyMYJISTOPOB. DIEKTPOIIHU3.
DJIEeKTpON3 pacliaBoB U pacTBOpoB. KaromHoe BoccTaHOBIGHNE M aHOAHOE OKUCIICHHE. DIEKTPOIN3 PACTBOPOB C
PacTBOPUMBIMH U HEPACTBOPUMBIMU aHojamu. 3akoHbl Dapazes. Beixoq no Toky. [lpuMeHeHue 3neKkTpoausa.
laneBanomacTuka. 'anpBaHoOCTET UL,

16. Koppo3sust metamnos. Kunetnka u TepMoJHaMUKa ra30BOH U 2JEKTPOXUMHYECKON Koppo3un. Buns! kopposun. Kopposus
HoA AelcTBHEM Oy K Iaroniux TOKoB. CIIocOOBI 3alUTHI OT KOPPO3UH: JIETHPOBAHUEM, 3AIIUTHBIMH MOKPBITHUSIMH,
3IEKTPOXUMUIECKHMH CITIOCOOaMH, N3MEHEHHEM CBONCTB KOPPO3UOHHOH Cpeibl, PAllHOHAIBHBIM KOHCTPYHPOBAHHUEM W3 EHI.

17. Opranndeckue coenunenus. Obmas xapakrepuctuka. OTINIUTENbHAS 0OCOOCHHOCTD. Te0prs XUMHUECKOTO CTPOCHHS
A.M. Bytneposa. DyHKIIMOHATBHBIE TPYIIIBE OPTaHUIECKUX COeNHEHNUH. [IprMeps! IpeebHbIX M HENPEAEIbHBIX YTIIEBOIOPOIOB,
CIHPTOB, PEHOJIOB, ANBETHAOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, IMPOKO MPUMEHSIEMBIX B TEXHUKE W HAPOJHOM XO3SICTBE.

18. BoicokoMounekynsipHbie coeaunenust. [lomumepsl. [Tonumepusie MmaTepuaisl. OnuroMmepsl. MeToabl CHHTE3a MOJTHMMEPOB:
noJIuMepu3alys U NoNuKoHaeHcauus. MHunuaTopsl U katanuzatopbl. CTpyKTypa noiuMepoB. JIMHeHbIe, pa3BeTBICHHbIE
U CeTyaThle MoJMMepbl. XUMHUUecKue cBs3H. PU3NKO-MeXaHMUeCKHue CBoiicTBa nonuMepoB. Bynkanuzauus. [lonumepHsie
Marepuaibl. KOHCTpYKIIMOHHBIE IIaCTHUECKHE MAcChl. COCTOSIHUS TMHEWHBIX MOJUMEPOB.
Du3NKO-MEXaHUYECKUE CBOMCTBA MOJUMEPOB. [IprMeHeHrne NOJTUMEPOB Ha TPAHCTIOPTE.
19. KauectBeHHbIl aHanmu3. Xummudeckasi uaeHTUGuKaims Beniects. KonmyectBenHsrit ananus. Kimaccupukaiys METOH0B.
I'paBuMeTpuuecknii Meton. TurpuMmeTpudeckuii anainn3. KommiekconoMmerpuaeckoe TUTpoBaHue. OKHCIUTEILHO -




BOCCTaHOBHTEIBHOE TUTPOBaHUE. MIHCTpyMEHTaIbHbIE METO/IbI aHAIIM3a: XpOMaTorpaduueckuii, KOHIYKTOMETPUIECKHUH,
noJsIporpadUIecKuii, MIOTEHIIUOMETpHIecKri. PU3UKO-XUMHYECKIH aHan3. ONTHYeCcKie METOIbl aHAIH3a. XUMUYEeCKHE 1
¢dusnaeckne MeTonb! aHanu3a. CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MAaTEPHANIBI H UX (PU3UKO-XUMUIECKHE CBOMCTBA.

20. Poxp xuMuu B 0XpaHe OKpYKaroImiei cpenpl. 3amuTa BO3IyITHOTO H BOXHOTO OacceifHOB.

KonTposabHasi padora BKIIOYAET 3aJaHUs IO OCHOBHBIM pazJieNaM, U3y4aeMbIM B Kypce XUMUHU:
- 3aKOH SKBUBAJICHTOB;
-XMMUYECKasi TepMOINHAMUKA;
-XMMUYECKasi KHHETUKA U PaBHOBECHE;
-CTPOCHHE aTOMa;
-nepuoandeckuii 3akoH /.M. Menneneena;
-XUMUYECKasl CBSI3b;
-IPOU3BEIEHNE PACTBOPUMOCTH;
-CBOCTBa PACTBOPOB;
-MIOHHO-MOJIEKYJISIPHBIE PEAKLIUY B PACTBOPAX AJIEKTPOJIUTOB;
-TUJPOIIN3 COJIEH;
-OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH;
-XUMHAYECKHUE CBOMCTBA METAJJIOB;
-KOppO3Usl METAJIIOB;
-TaJIbBAHUYECKUE IJIEMEHTHI;
-3JIEKTPOJIN3;
-TI0JIUMEPBHI.

Bonpocs! Tekymero onpoca
Bompocs! Teky1ero onpoca BEIOMPAIOTCS U3 BOMPOCOB K 3a4€TY B COOTBETCTBUE C TEKYLIEH MPOIMICHHONW TEMO.

TecToBbIE 3a]aHUSA

TecToBBIE 32JaHUSA 10 XUMUU TSI KOHTPOJISA 3HAHUN M CaMOIIOITOTOBKH CTYAEHTOB IO pa3/ienaM Kypca « XMMHUA» COCTABJICHbI Ha
ocHoBe ["'ocynapcTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA BBICHIETO MPO(GECCHOHATBHOTO 00pa30BaHHsI.
OnuH U3 BapUaHTOB TECTOB MPEACTABIEH B METO. YKazaHusx Ne 2730
XUMUsL: TECTOBBIC 3aaHUS IS CTYICHTOB BCEX CIIEIHAIBHOCTEH OYHOM 1 3a0uHOU (opM oOyuenus. Hacte 11/ CocraBuresu:
JL.M.Bacumpuenko, I'.b. Cennukas , A.B. Xanukosa, H.B. Cotosa . - Camapa: CamI'VIIC, 2010. — 34 c.. COOpHHK COIEPKUT TIO 8
BapHaHTOB TECTOBBIX 3aJJaHUH TI0 IIECTH TEMaM.

IIpumepbl TecTOBBIX 3aJaHMI

Tema 1: JKBUBAJIEHT. 3AKOH 9KBUBAJIEHTOB
Bapuanr 1

1. OxBuBanentHslie Maccel H3PO4 u KOH paBHbI:

a) 98 u 56 r/mMoIb ; 6) 98 1 28 r/mMouIb ; B) 32,6 1 28 r/MOJIb ;
r) 32,6 u 56 T/™MOIB.

2 .DKBUBAIICHTHBIH 00BEM BOJIOPO/Ia PaBEH:
a)ll,2m 6)5,6m; B) 22,4 m; r) 2,8 1.

3. Ha neiirpanusamnurio 1,35 T cepHO# KUCIOTH M3pacxoaoBano 1,1 r ruapokcuaa mienodynoro Metamwia. Kakosa opmysa atoro
rupokcuaa?

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

Tema 2: TEPMOJUHAMUKA

Bapuaum 3

1. DHAOTEPMHUUYECKOH SABISIETCS PEaKIs, AT KOTOPOH:

a) S = const; 0) AG > 0; B) AH > 0; r) TAS < AG; o) AH < 0.
2. <DopMyna JUIA pacducTa HavaJia p€aKuU BBITJIAIUT CIICTYOIUM 06p8.30MI
Hau.peak. — & 5 6) T Hau.peak. — AG;N-'; B) T Hau.peak. — ﬁ ;
AH AS AS
AG AS
Hau.peak. — E 5 Z[) T Hay.peak. — m .

3. U3menenue sutponuu mnpu npotekanuu peakiuu: 2 NO; ) —>N2O4 ry
a) AS<0; 6) AH > 0; B) AG < 0; r) AG > 0; o) AS < 0.

4. Mcxoas u3 TerioBoro 3 exra peakiyu:




2 AlBr3 @t 3Cl, = 2 AICl; wt 3 Bn, (%) AH = 368,04 k]I

BBIYHCIIHTE TEIIOTY oGpasosanust AlBrs

a) — 1026,8 x/Ix/Moub; 0) — 513,38 x/Ix/Moub; B) — 325,36 xJI/MOIb,;
r) + 1065,4 xJ[>/MOmB; n) + 325,36 xJI>x/MOb.

Tema 3: XUMHNYECKASA KHHETUKA U PABHOBECHE

Bapuanr 1

1. Bo ckonbKko pa3 ciieyeT yBeIHYUTh KOHIIEHTPAIMIO BOAOPOa B CHCTEME
CO(r) + 2H2(1) «»CH30OH(x), 9T0OBI CKOPOCTH peakiiy Bo3pocia B 64 paza?
a)B64paza; 0)B32pa3a; B)B 8 pa3;

F) NU3MCHCHHNE KOHIECHTPAONN BOAOPOAA HE IMOBJIMACT HA CKOPOCTh PEAKIIUN.

2. Kak u3MeHUTCs pu OXJIKICHUN peakimoHHoi cMecu ¢ 60 1o 400C ckopoCTh peakiuy, TeMIepaTypHbIid K03()GUIIMEHT KOTOPOU

pasen 37
a) yBenu4uTes B 3 pasa ; 6) ymeHnbIuTcs B 9 pas ;
B) YMEHBIIHUTCS B 6 pas ; T) YBEIUYHTCS B 6 pas.

3. [Ipu HEKOTOPO# TeMIepaType PaBHOBECHBIC KOHIICHTPAI[UH B CHCTEME

2502 + 02 « 2S03

cocraBisiu cooTBeTcTBeHHO st SO2 0,04 monb/n, s O2 — 0,06 moms/i, mis SO3 - 0,02mo51b/1. BEIUKUCINTEe KOHCTAHTY paBHOBECHS
a)4,17; 0) 0,20 ; B) 0,0065 ; r) 0,24.

4. MeTaHoI MOJIy4aeTcsi B Pe3yJibTaTe Peakiiuu

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

Kyna Oyzmer cMemaThcsi paBHOBECHE MPH MOBBIIICHHH TEMIICPATypPhi?

a) BIIpaBo ; 0) BJIEBO ; B) BHaYaJe BIIPABO, 3aTEM BIICBO ; T) HE OyIeT CMEIIaThCS.

Tema 4: CTPOEHUE ATOMOB. NEPUO/IMYECKASI CACTEMA XUMUYECKHUX DJIEMEHTOB
JA.U. MEHJEJIEEBA
Bapuanm 1

1. Atom nona | cogepKuT creayroiue dIeMeHTapHbIe YaCTHIIbL:

a) 53 mpoToHa,7 MEeKTPOHOB, 74 HelTpoHa; 0) 53 mporoHa,74 31eKTpoHa, 53 HEWTPOHa;
B) 74 poToHa,53 35eKTpoHa, 53 HelTpoHa; T) 53 mpoToHa,53 snekTpoHa, 74 HEHTPOHa;
n) 127 mpotoHoB,53 3nekTpoHa, 127 HEUTPOHOB.

2. Mon cepsl S? uMeeT CTpoeHHUE 2JIeKTPOHHON 000I0UKH:
a) 1s22s22p%3s23p23d%;,  6) 1s22s22p%3s23p®;  B) 1522522p®3s23p%;
r) 1s?2s?2p53s23p33d?Y; ) 1522522pF;

3. KBauTOBBIC uKCIa 1J1s1 OpOUTaIu 4 p:
ayn=4,1=1,m=0,£1;, 6)n=4,1=2,m

= 2; B)n=51=1,m=0,+1;
nn=4,1=5m=-1; yn=1,1=4m= 1,

0,1,
2,3;
4. s pTOpa CTENCHHU OKHUCIICHUS PABHBI:

a) BeIciias +7, Hu3mast -1; 0) Beicmas 0, Hu3mias -1;  B) Beicmias +1, Husmas -1;
T) BeIcIast +1, HU3IIas -7; ) BbIcIas +4, HU3Imas -3;

5. st anementoB Oapust (Ne56), kampnus (Ne20) u mmaka (Ne30) MeTauindeckue CBOWCTBA YOBIBAIOT B PAIY:
ayCa-Ba-2n, 6)Ba-Ca-2n; B)Ba-Zn- Ca;

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

Tema 5: Xumuyeckas CBSI3b

Bapuaum 1

1. Cpeau coemunennii: HBr, NHs, KCI, Na;O, H20, Brz, CH4, NasN, N2 HOHHYIO CBSI3b HMEIOT CIIEYIOLIHE COETUHEHHMS:
a) NHs, Bra, NasN; 6) HBr, H.0, CHy;
B) KC', NaZO, NagN; F) Nzy CH4, NazO.

2. IUnonpHbI MOMEHT MOJIEKYT BO3PACTAET B PSIY:
a) CIF — BrF — IF; 6) IF-CIF-BrF; B)BrF—CIF-IF; r)IF-BrF-CIF.

3. BriOepure psizt MOJIEKYIT, UMEIOITNX TT-CBSI3H:
a) Hy, Nz, KOH; 6) CO, HCN, CoHa; B) KCI; CI,0; C|2; F) H,0O, NHs, HBr.

4. CBsI3b 110 TOHOPHO-AKIIEITOPHOMY MEXaHM3MY OCYIIECTBIISCTCS B MOHAX:
a) H30+, CH4+, 5042'; 6) BF4', [Hg|4]2’, NH4+;




B) BHy, CIO', Cl'; F) I, BrOy, ClOy.
Tema 6: KoHIeHTpalnuu U CBOHCTBAa PACTBOPOB

Bapuanm 1

1. BeiGepute M3 PEUTORKEHHOTO CITMCKA BENeCTBa, sBirstonrecs snekrpoiutamu: HCI, C.HsOH, K2SO4, CH3COOH, ZnO, C,HsCl:
a) HCI, K;S04, ZnO ; 6) HCI, K;SO4, CH3COOH, ; 8) HCI, ZnO, C;HsCl,
r) C;HsOH, CH3COOH, C;HsCl .

2. K 100 M 96%-Horo pacTBopa cepHoi KUcIoThl mpudasieHo 400 mi Boabl. Haiimure MaccoByro nonro HoSO4 B monydeHHOM
pactBope (p = 1,225 r/min):
a) 42,17%;  6) 25,83%; B) 30,25%; r) 36,75%.

3. Berumciure TeMmepatypy 3amep3anus Bogaoro pactsopa Mouesuabl CO(NH2)2, B KoTopom Ha 50 MoJTeif BOABI TIPUXOJUTCS 2 MOJISE
pacTBopenHoro BemecTBa. Kyom: = 1,86
a) -4,13°C; 0) 4,13°C; B) -0,07°C; r) -10,3°C .

4. Cxonpko MImTHIATPOB 0,4M cepHOI KUCIOTH MOXKHO HeHlTpanu3oBath npudasneHrneM 800 v 0,25 5. NaOH?
a) 640 mu; 6) 1280 mu; B) 125 mu; r) 250 M.
TecroBbIe 3a/1aHUs 10 XMMHUH B CUCTEME JUCTAHIIMOHHOTO 00Y4eHHs cOoCTaBeHb! 1o 11 Temam:

Ne HasBanue TeMbl KomnuecTBO BOIIPOCOB B TECTE Pexomenmyemoe

TecTa 10 TEME KOJIMYECTBO BOTIPOCOB
JUISL UTOTOBOI'O TECTA

1 AtoMm 37 20

2 XuMHYECKas! CBSI3b 6 6

3 Tepmoxumus 40 15

4 Kuneruka 30 10

11 PactBopbl 11 11

6 OBP 28 14

7 KoMIuiekcHbIE COeIMHEHUS 17 9

8 Tuaponus 14 10

9 T"anpbBaHUYECKUI DIIEMEHT 9 9

10 Dnexrponms 8 8

11 Koppo3sust 6 6

5.4 MeToauyeckue MaTepuabl, onpeaesome Npoueaypbl OueHMBaHUS




KpurepreM ycHemHOCTH OCBOSHHs Y4eOHOro MaTephaia, OOyYarOlIUMCs SIBISETCS DKCIIEPTHAsS OLCHKA IIPEHoIaBaTelist
PEryISIPHOCTH TIOCCLICHNSI YYSOHBIX 3aHSTHIH, Pe3yibTaToB pabOThl Ha JTAOOPATOPHBIX 3aHATHSAX, & TAKKEC BBIIOJHCHHE TECTOBBIX
3aJaHUN.

OrLeHOYHbBIE CPENCTBA U TEKYLIEr0 KOHTPOJS YCIEBaeMOCTH BKIIOYAIOT B CeOS BOMPOCHI K TECOPETHYCCKHM 3aHATHSIM
(BOIIPOCHI BEIGHPAIOTCS M3 BOIPOCOB K 334€Ty B COOTBETCTBHE C TEMOM 3aHATHUS.); KOHTPOJIBHBIC TECTHI.

ITpoMexyTOYHas aTTECTalys OCHOBBIBACTCS HA OLCHKE 3HAHMII IPH OTBETE HA KOHTPOJBHBIC BOMPOCH M (WIIH) BBIOIHCHAH
HUTOTOBBIX TECTOBBIX 3amanmuii (B cucreme «Moodlex»: pexxum moctyma: http://do.samgups.ru/moodle/).

Onncanue npounegypbl OLEeHUBAHHS «AHAIU3 KOHKPETHBIX CHTyamuii». Jluckyccus opraHM30BaHa B XOJA€ INPOBEACHUS
JIEKIMOHHOTO M TPAaKTUYeCKOro 3aHsATus. [ s¢d@exTuBHOrO Xona AMCKYCCHM OOy4arolMecss MOTYT OBITh IOJICJICHbI Ha TIPYIIIb,
OTCTauBaIOLIME Pa3HbIe MO3UIMU 0 OJHOMY Bompocy. [IpenogaBarenb KOHTPOJIMPYET TEYEHUE TUCKYCCHUH, TOMOTAeT 00Yy4aroIuMcs
noaBecTH €€ HTOr, COpMYNIHMPOBATH OCHOBHBIE BBIBOJBI M OIIEHMBAET BKJAJ KaXKAOTO y4YacTHHKa AUCKYCCHH B COOTBETCTBUHU C
KpUTEPUSAMHU, OTIUCAHHBIMU B ITyHKTE 5.2.

Onucanne npoueaypsl oneHuBanus «TecrupoBanne». TecTupoBaHye MO TUCIUITIIMHE IPOBOAUTCS C UCTIONB30BaHUEM
PECYpPCOB 3JIEKTPOHHOM 06pasoBarenbHOi cpemsl «Moodle» (pexum moctyma: http://do.samgups.ru/moodle/). KonnuecTBo TeCTOBBIX
3aJJaHui U BpeMsi 3a/1aeTCsl CUCTeMOi. Bo BpeMst mpoBeieHns TeCTUPOBaHUsI, 00y4aloIIUecss MOTYT T10JIb30BATHCS POTPaMMOM
JVCIUIUIMHBI, CIPAaBOYHON JINTEPATYPOH, KaIbKYIATOPOM. Pe3ymnbraT kKaxkaoro 00y4aromerocst OeHUBAeTCsl B COOTBETCTBHH C
YHUBEPCAJIbHON IIKAION, IPUBEACHHON B yHKTE 5.2.

Omnucanue Npoueaypbl oOeHUBAHMS «3aMUTA 0TYETA M0 NPAKTUYECKHM/JIa60PATOPHBIM padoTam».

OI1lcHUBaHUE UTOTOB JIA0OPATOPHOU PaOOTHI POBOAMTCS MPEIOAABATEIIEM, BEAYIIIMM JIa00paTOPHBIC paOOTHI.

ITo pesympTaTaM TOPOBEPKH OTYETa MO JTabOpaTOpHON paboTe OOYYAOIIUICS MOMyCKAaeTCs K ero 3alldTe MPH YCIOBUH
COOJIFO/ICHHS TICPEUUCIICHHBIX YCIIOBHA:

— BBITOJTHEHBI BCE 3a/1aHHS;

— OTCYTCTBYIOT OLIHOKH;

— 0(OpPMIIEHO B COOTBETCTBUH C TPEOOBAHHUSIMH.

B ToM cnydae, ecnu comep)KaHHE OTYETa HE OTBEYACT MPEABSIBISEMBIM TPEOOBAHHSIM, TO OH BO3BpAIACTCSl aBTOPY HA
nopaboTky. OOyUaroNUHiics JODKeH HepeesiaTh OTYET € YUEeTOM 3aMedannii. Eciii COMHEHUsI BBI3BIBAIOT OT/IC/IbHBIC ACTIEKTHI OTYETA, TO
B 3TOM CIIy4ae OHU pacCMATPHUBAIOTCS BO BPEMsI YCTHO#M 3aIlUTHI.

3amura oTdera mo JjaboparopHoil paboTe mpencTaBisieT coO0M yCTHBIM MyONMMYHBIM OTYET OOYYAIOIIErOCs O pe3ysibTaTax
BBITIOJTHCHMA, OTBECTHI Ha BOIIPOCHI MMPEIOaAaBaTEIIA.

OTBeT 00y4aroIIerocst OIIEHUBAETCS IPEMOABATENIEM B COOTBETCTBHU C KPUTEPHUSIMH, OITUCAHHBIMU B MyHKTE 5.2.

Onucanue mnpoueaypbl OLEHMBAHMS «IK3aMEH ¢ KOHTPOJbHOI paboToii». 3K3aMeH ¢ KOHTPOJbHOIl padoToii
MIPUHUMAETCS BeIyIIUM IIPEroAaBaTesieM M0 JAaHHONH y4eOHOW AMCIUIUIMHE. IK3aMeH ¢ KOHTPOJILHOI padoToil MOXXET MPOBOAUTHCS
Kak B (hopMe OTBETa Ha BOIIPOCH! OMIIETa, TaK U B MHBIX (hopMax (TECTHPOBAaHHUE, KOJUIOKBHYM, JUCIYT, KEHC, 3cce, 1eNoBasi UIH pojieBas
urpa, npeseHTanus npoekra win noprdoaro). opma onpenensercs npenojaasareneM. Mcxonas u3 BHIOPaHHON (OPMBI, ONMUCHIBAETCS
METOAMKA MPOIIETyPHl OLIEHUBAHNUS.

ITpn npoBeneHnn ycTHOro 3adera oOydaromemycsi mpenoctasisiercs 30 MHHYT Ha TMOATOTOBKY. Ompoc oOydaromerocs Io
OuieTy Ha yCTHOM 3adeTy He Jo/bkeH npeBbimath 0,35 waca. OTBeT 0Oyvaromerocsi OLEHHUBAETCS B COOTBETCTBHH C KPUTEPHIMHU,
ONMCAHHBIMU B IIYHKTE 5.2.

Ilpy npoBeneHu:u 3adeta ¢ OlHEHKOW B  Qopme TectupoBanus B cucrteme «Moodle» (pexum mocryna:
http://do.samgups.ru/moodle/) konu4ecTBO TECTOBBIX 3aJaHUil M BpeMs 3aJaeTcsi cUCTeMoi. Bo BpeMs mpoBejieHHs 3ayera C OIEHK|

oOydaromuecss MOTYT II0JIb30BAaThCS IPOrPaMMON JIMCHUILIMHBI, CHPAaBOYHOW JIUTEPATYpOH, KaJbKyIATOPOM. Pe3ynbraT KaxIoro|
00y4aroIIerocs OLEHNBACTCS] B COOTBETCTBUU C YHUBEPCAJIBHOM ILIKAJION, TPUBE/ICHHOM B IyHKTE 5.2.

6. IEPEYUEHDb YYEBHO-METOIMYECKOI'O OBECIIEYEHUS /151 CAMOCTOSITEJILHON PABOTBI
OBYYAIOIMXCSI MO JUCHUTLJIMHE (MOJY.TIO)

6.1 IlepeyeHb OCHOBHOI 1 TOMOJHUTEIbLHOIT y4eOHOI JUTepaTypbl, HEOOX0AUMOIi A1 0CBOEHHUS TUCHUIIIMHBI (MoaynA)

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpHI, 3aruaBue HzpareancrBo, rog | Kou-Bo
COCTABUTEJIH

Ji1.1 |H. JI. I'nunka OO1mas xumMusi: yaeObHoe mocodue. Mocksa : KnoPyc, 9BC
2019. — 748 ¢ BOOK.ru

J1.2 |[O.C. Cuporkun Xumus: yaeOHHUK. Mocksa : KnoPyc, [9BC
2019. —363 ¢ BOOK.ru

J1.3 H.JI. I'muaka Oourast xumus : YueOnuk/ H. JI. I'nunka ; nox pexn.: B. A. [Tonkosa, |M.: M3aarenscTBO 50

A. B. babkoga. FOpaiit: ]I IOpaiir,

2011. -886 ¢

6.1.2 JlonoHATEIbHASA JUTEPATYPa



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

ABTOpBI, 3arnaBue HN3nareancrBo, rog | Koa-Bo
COCTABUTEJIH
U12.1 H. B. KopoBur [O0mas xumus : Y4ued. 11 TeXHHIECKUX HAIpPaB. U CIEIl. By30B M.: U3xa-Bo "Beicmas [99
mikona", 2002. -558
J12.2 H. B. Koposun OOmas xuMus: yaeOHHK [T TEXH. By30B M.: Bricm. mk., 20082
U12.3 H. B. Koposun 3amaun M ynpakHeHH 1Mo o0miei XuMuu: yaeo. mocodue mist By3oB |M.: Beicmast mxomna, |12
2004. -255 c.
J12.4 H.1. 3yOpes WmkeHepHast XMMUsSI Ha KeJIE3HOIOPOKHOM TpaHcnopte : YuebHoe | M.: XKenmopusznmar, [52
rocobue 2002.-319 c.
JI2.5 C.A. Ily3axoB COOpHHUK 33724 M yHOpakHEHHH 1o o0mmielt xumun : YueOHOe M.: " Beicmas 12
mocoOue mkona ", 2004 -255
6.2 Meroanueckue pa3padoTku )
ABTOpBHI, 3aruaBue M3pateancTBo, roa | Koa-so
COCTABUTEJH

M1 [coct. JI. M. CropaBounslii Matepuan o guct. "Xumus" u "Kopposus Camapa: CamI'VIIC, |284
Bacunpuenko [u MeTaiuioB": s cTya. 1 Kypca Beex crerl. U popm oOyueHHs 2012 + 911, KoTIHA
np.]. (Ne 3120) B JIOK.CETH

M2 |[BacunbueHko [u OcCHOBHBIE KJIaCChl HEOPTaHMYECKUX COeANHEHUH: MeTo. yka3anus [Camapa: CamI YIIC, 1288
Ip.]. K BBIMOJIHEHHIO TA00PAaTOPHOI pabOThI M0 XUMHUHU JJIS CTYI. BCEX 2012 +371. KoTus

cren. u ¢popm obyuerus (Ne 3117) B JIOK.CETH
By3a

M3 [cocr.: JI. M. OKHCINTENTHPHO-BOCCTAHOBHUTENBHBIE IIPOLIECCHI: METO/I. yKa3. K BhIIL [Camapa: CamI YIIC, 1212
Bacunpuenko, H. B. |ma6. paGoT mo Xumun A7 CTyI. BCeX cIiell. ¥ GopM o0yd. 2008 + 911, KoTIHA
CoroBa (Ne 2185) B JIOK.CETH

By3a

M4  |coct. JI. M. Xumus : 1a00paTOPHBIN MPAKTHKYM JJIs1 00YYAOIIUXCS 110 Camapa:

Bacunwsuenko [u CIIEUMAIILHOCTSIM U HallpaBiieHUusM noaroroBku: 23.05.01 — CamI'VIIC,2015
Ip.]. Hazemuble TpaHCTIOPTHO-TEXHONOTHMYECKHE CpelcTBa, 23.05.03 —

ITonBHXKHOI cocTaB jkeIe3HbIX A0poT, 23.05.04 — Dxcrutyararus

XKeNe3HBIX opor, 23.05.05 — CucteMsl obecrieueHus IBIKECHUS

moe3zoB, 23.05.06 — CTpouTenbCTBO KENE3HBIX TOPOT, MOCTOB U )4

TpaHCHOPTHEIX ToHHEeNeH, 09.03.02 — MHpOopManOHHBIC CHCTEMEI H

TexHo- Joruy, 13.03.02 — DnexkTposHepreTUKa 1 3JIeKTPOTEXHUKA,

15.03.06 — MexaTpoHuka u poboTorexHuka, 20.03.01 —

Texnochepnas 6e3onacHoCTh, 27.03.01 — CTangapTuzanus u

Metposorus, 27.03.03 — CucteMHBIH aHATU3 U YIPaBIeHHE OYHOW U

3a0uHOit (hopm 00yueHust (Ne 3940)

M5  |coct.: JI. M. XuMHUsL: TECTOBBIC 3aIaHUs IS CTY/I. BCEX CIell. 04H. U 3a04. ¢opm |Camapa: CamI'VIIC, |50
Bacuipuenko, H. B. [06y4. (Ne 2379) 2009 + 1. KoTIHUs
CoroBa B JIOK.CETH

M6 [cocr. J. M. Koppo3sus MeTaioB M Cpe/ICTBA 3allMThI OT HEE: METOJ. YKas3. K Camapa : CamI'VIIC, |37+ o
Bacunpuenko [u BBITL. J1a0. paboT IS CTY/. BCEX CIEIl. OYH. U 3204. (hOpM 00yH. 2010 KOTHS B
ap.]. JIOK.CETH

M7 |coct. JI. M. WHcTpyMeHTanbHbIE METO/IBI aHATHN3a: METOJ. PEK. K U3y4. TUCII. Camapa: CamI'VIIC, |OU
BacunbueHko [u "Xumus" 1 "Kopposusi METasIoB U CpeNICTBA 3alUThI OT Hee' 2010
Ap.]. (Ne 2610)

M8 [coct. JI. M. Xumust. Y. 2: TecToBbIE 3a1aHUA JUI CTYI. BCeX CIiell. o4H. U 3a04. |Camapa: CamI'YIIC, |41
Bacunpuenko [u ¢dopm 00y4. (Ne 2730) 2010 + 9J1. KOs
ap.]. B JIOK.CETH

M9 [coct. JI. M. Xumusi. OpraHuyecKie COeJUHEHUS | METOJUUECKUE YKa3aHUsI K Camapa: CamI'YIIC, |137
Bacunpuenko [u BBIIIOJIHEHHIO JIA0OPAaTOPHBIX PaboT sl CTYAEHTOB BCEX 2012 + BIIEKT.
np.]. CIIEIUANBHOCTEH 0YHOH 1 3a0uHON (hopm oOyuenus (Ne 3181) Komnus B




M10 |[coct. JI. M. XUMUS | METOJMYECKHUE YKa3aHUsI K BBITIOJIHEHUIO Camapa: CamI'VIIC,
Bacunmsuenxko [u CaMOCTOATENFHBIX PadoT A 00yJaronIiXcs 1Mo crenuanbHocTsM u |2015
ap.]. HanpasieHusM noarotosku: 23.05.01 — HazemHble TpaHCHOpTHO- o

TexXHoJoruueckue cpeactaa, 23.05.03 — [loaBuxHO cocTas
JKEJE3HBIX J10- por, 23.05.04 — DkcrutyaTanus >Kele3HbIX I0por,
23.05.05 — Cucrembl obecriedeHus ABM- KeHUA moe310B, 23.05.06 —
CTpOUTEBCTBO JKEJIE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX
toHHene, 09.03.02 — HpopMaMOHHBIE CUCTEMBI U TEXHOJIOTUH,
13.03.02 — DnekTpo- sHepreTrka M AMEeKTpoTexHuka, 15.03.06 —
MexaTponuka u pobororexnuka, 27.03.01 — Cranmaprusaius u
Metpoorus, 27.03.03 — CucTeMHBIH aHATN3 U YIIpaBICHHUE,
20.03.01 — TexHochepHas 6€30MaCHOCTh OYHOM U 3a09HON GopM
obyuerns (Ne3944)

M11 (coct. JI. M. KommekcHble coeIMHEHNs: METOAUYECKHE YKa3aHUs K Camapa: CamI'YIIC, |180
Bacunpuenko [u BEITIOJTHEHHIO J1Ta00paTOPHOH pabOTHI 10 XUMUH LTS CTYIAeHTOB Beex |2013 + 31, KoM
ap.]. crenuaibHOCTeH 0YHOM U 3a0uHOM hopM oOydenus (Ne 3343) B JIOK. CETH

M12 (coct. JI. M. Hopmupyemsie pusnko-xuMudeckre XapakTepucTHKn MOTOpHBIX  |Camapa: CamI'VIIC, (186
Bacunpuenko [u MaceJ : MeTOJMYECKUE yKa3aHUsl K BBIIOJIHEHHIO JJAO0PaTOPHBIX 2013 + 311, Konus
ap.]. paboT 1Mo XMMUHM AT CTYACHTOB BCEX CIIEIMAIBHOCTEH OYHOHN 1 B JIOK. CETH

3a0uHOit hopm oOyuenus (Ne 3360) BYy3a

M13 |coct. JI. M. Xumusi. PacTBOpBI: METOAMYECKHE YKa3aHUS K BHITIOJTHEHHUIO Camapa: CamI'VIIC, |287
Bacunpuenko [u ap.] |mabopaTopHBIX paboOT AJs CTYISCHTOB BCEX CIleNHaIbHOCTe! ouHoit (2012 + 911, KoTIHA

u 3a04HO# popm oOydenus (Ne 3131) B JIOK. CE€TH

6.3. Ilepeyennb pecypcoB HHGPOPMALHOHHO-TEIEKOMMYHUKANIMOHHOM ceTn ""UHTepHeT"

HaumenoBaHue pecypca

Ju1. aapec

91 -9BC «bubmuoTex", pecype nocrynen ¢ moobix [1K nocne pernctpammu B [https://samgups.bibliotech.ru
6ubmmoTexe.

22 - DOBC wusparensctBa "Jlawp" (Temarmueckuil maker: HWmxenepwo-|http://e.lanbook.com/
TeXHU4ecKkrne Hayku (KHUru m3natenbeTBa «YMIL XK T»)). Pecype mocrymen ¢
i1ro0bIx [K mociie peructpanuu ¢ ar060ro KOMIBIOTEpa By3a.

CX] - DBC "Aibykc", pecypc mocryned ¢ ymobbix ITK mocne perucrpanmu c|http://ibooks.ru/
1F000T0 KOMIIBIOTEPA BYy3a.

4 - ®I'BOY «YueGHO-METOAMYECKUH LEeHTp Ha kenesHogopoxuaom(http://library.miit.ru/miitb.php
TpaHcropTey. JIOCTYI K MOJIHBIM BePCHSIM KHHI H3/IaTeIbCTBA BO3MOXKEH MOCTIE

eructparuu Ha caiitte MU Ta c mo6oro T1K Hamero yHuBepcutera.

95 |- Uudopmanuonnas cucrema "EnuHoe OKHO 10CTYIa K 00pa30BaTeIbHBIM http://window.edu.ru
pecypcam" TpeZiocTaBisieT CBOOOJHBIN JOCTYII K KAaTalory 00pa3oBaTeIbHBIX
UHTEPHET-PECYPCOB M MOJHOTEKCTOBOH 3JIEKTPOHHOU YueOHO-METOqHIECKOI
OoubnroTeKe A 00IIETO U MPOPECCHOHATBHOTO 00pa30BaHUs.

26 |«urepHeT-TpeHAKEpHI B chepe 00pa3oBaHmsI» — pecype MpeAHa3HaueH st |WWW.i-exam.ru.

CaMOKOHTPOJIS ¥ LIeJICHATIPaBIICHHO! ITOATOTOBKH 00YYalOLIUXCs K
npoLesypaM KOHTPOJISI Ka4eCTBa; sl KOHTPOJISl YPOBHS 0OyUCHHOCTH
o0ydaroIuxcsi B paMkax o0pa3oBaTeIbHOTrO Ipoliecca B By3e / ccy3e.

7. METOAUYECKUE YKA3ZAHUA JJI OBYUYAIOIIUXCHA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JISA)



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

Jucnuruimaa « XuMHus» B COOTBETCTBUH C yYeOHBIM IIAHOM crienuanbHOCTH 23.05.05 n3yuaeTcss B TE€YCHHE BTOPOTO CEMECTpa Ha
HepBOM Kypce (3a0uHoe o0ydeHue).

[IporpamMmoii perycCMOTPEHBI TEOPETUICCKHE 3aHATHS (JIKITUH ), IPAKTHYECKUE U Ta0OpaTOPHBIC PabOTHI.

TeopeTnueckue 3aHATH MPOBOIITCSA B COCTABE MOTOKA, a MPAKTHYCCKHUE 3aHATHUS, JJAOOPATOPHBIC PA0OTHI — B COCTABE TPYIIIIBI
(mosyrpynmsi).

[lpu mpoBeACHUU 3aHATHI WCIONB3YIOTCSA IevaTHble (YICOHHKH, MOCOOWS, CIPaBOYHHMKH M METOAUYCCKHC Pa3pabOTKH),
JIEMOHCTpAIMOHHBIC (IUIAKaThI, J1abopaTopHOe O0OpYyIOBaHUE, MPHOOPHI) M MYIbTUMEIUIHBIC (CIAia-QIIbMBI, MPE3CHTAMOHHBIC
MaTepHuabl Ha SJIEKTPOHHBIX HOCUTEIIAX) CPEACTBA OOYICHUS.

B xozxe nekunit mpemogaBaTeNs H3araeT U Pa3bsACHICT OCHOBHBIC, HAMOOJIEE CIIOKHBIC TIOHATHS TEMBI, a TAKXKE CBA3aHHBIC C
HEll TeopeTHdecKrne W TMPaKTHYECKHe MpOOIeMBI, NaeT PEKOMEHIAIlMM Ha BBINOJIHEHHE CAMOCTOATENbHOW paboTel. ConepkaHue u
CTPYKTYpa JICKIIMOHHOTO MaTepHaja JTOJKHBI ObITh HAMPABJICHBI Ha (POPMUPOBAHKE Y 00YYAFOIIETOCS COOTBETCTBYIOINUX KOMITCTCHITUI
1 COOTHOCHTHCS C BRIOpPAaHHBIMH IIPETIOIaBaTeNIeM METOJaMH KOHTPOJIS M OLEHKOW MX YCBOCHHSI.

B xoj¢ nekimii 00yJyaromuMcs peKOMEHAYETCS: - BECTU KOHCIICKTUPOBaHUE YIeOHOrO MaTepHaia; - oOpaniath BHUMaHUC Ha
KaTeropuu, (GOpMYIHPOBKH, PACKPHIBAIOIINE COMACPKAHWE TeX M WHBIX SBICHHH W IMPOIECCOB, HAYYHBIC BBIBOJABI U MPAKTHICCKHE
PEKOMEHIalUY N0 UX MPUMEHEHUIO; - 33J]aBaTh MPENOoIaBaTEN0 YTOUHSIONIE BOTPOCHI C LENBI0 YSICHEHHS TEOPETUUECKUX MOJI0KEHUH,
pa3pelicHus CIIOPHBIX CUTyaluid. B paboYnX KOHCIEKTaX KeIaTeIbHO OCTABJIATH TOJIS, Ha KOTOPHIX BO BHEAYJUTOPHOE BPEMs MOXKHO
CHeNaTh IIOMETKH U3 y4eOHO-METOAMYECKOTO 00ECIeUeHH ISl CaMOCTOSTEIHHON PadOThl 00YJaOUIIXCS, JOTONHSIOMIETO MaTepHa
MPOCITYIIAHHOM JICKI[UH, & TAKKe MOMETKH, MOAYCPKHUBAIONINEC OCOOYI0 BaXKHOCTh TEX WJIM HMHBIX TEOPETHUYCCKUX MOJOXKeHui. s
YCIIEITHOTO OBJAJICHUS KypcOM HE0OXOAMMO MOCEIIaTh BCe JISKINH, TaK KaK TeMaTHUECKUI MaTepHall B3alMOCBI3aH Mex1Iy coboil. B
Cllydasix MPOIMYyCKa 3aHATUS CTYACHTY HEOOXOIUMO CaMOCTOSATENIFHO HM3YYHTh MaTepHal U OTBETHTh HAa KOHTPOJIbHBIC BOMPOCHI IO
MIPOIYILEHHOM TeMe BO BpeMsl MHAUBUAYAIbHBIX KOHCYJIbTALUI.

JlabopaTtopubie pabOTHl HampaBICHH HA 3aKPEIUICHHE TEOPETHYECKOTO MaTephalia M BBIPAOOTKH HABBHIKOB IIPOBEICHHUS
SKCIIEPUMEHTAIBHBIX HAYYHBIX HUCCIIECIOBAHUI PA3IMUHBIX TEIUIOTEXHUYECKUX SIBICHUN M OIEHKH MOTPEIIHOCTEN M3MEpEeHul, a TakxKe
HaBBIKOB pa0OTHI C COBPEMEHHOM HAyYHO-MCCIICIOBATEIECKOH armapaTypoit.

[lpu opraHu3anuu BHEAYIMTOPHOW CaMOCTOSTENBHOH pPabOTHl MO JAHHOW IUCLUILIMHE NPEIOAaBaTeli0 PEKOMEHIYeTCs
HCTIONIB30BaTh CICIYIOIINE e¢ (POPMBIL:

- pelieHue CTyIEHTOM CaMOCTOSITENIbHBIX 3a/1a4 OOBIYHOMN CJI0)KHOCTH, HAIIPABJICHHBIX HA 3aKpEIUICHHE 3HAaHUH 1 YMEHU,

- BBIMOJIHCHUE MHIUBHIYaIbHBIX 3 aHUI OBBIIICHHOMN CJI0KHOCTH, HAMPABJICHHBIX HA Pa3BUTHE y 00YYAIOIIUXCSA HAYUYHOTO
MBIIIJICHUS U HHUITHATHBEL.

JIomycKOM K MTOTOBOMY KOHTPOJIIO B BHUJIE 3aueTa C OLICHKOW SIBJIICTCS BBIMOJHCHHME U 3alllUTa BCEX J1A0OPAaTOPHBIX PadoT,
MIPENYCMOTPEHHBIX 11.4; pelIeHHe HHANBUAYAIbHBIX 3aJaHUM.

IMoxaroToBka k 3a4eTy ¢ OLEHKOM MPEeIonaraer:

- U3y4Y€HUE OCHOBHOM U JONOJHUTENBHON JIUTEPATYPBI;
- U3yYEHUE KOHCIIEKTOB JICKIUii;

- pellieHNe THIOBBIX 3a/1a4;

- y4acTHe B IPOBOAMMBIX KOHTPOJIbHBIX OIIPOCAX;

- TECTUPOBAHUE 0 TEMAM;

- ydacTHe B pa30opax KOHKPETHBIX CUTYalnH.

8. ”H®OPMALIMOHHBIE TEXHOJOT WU, UCIOJIb3YEMBIE [P OCYIUIECTBJIEHUHA OBPA3OBATEJIBHOIO
MPOILIECCA 110 JUCLUATLITAHE (MOIY.JIIO)

BHC,I[pCHHaH B 06paSOBaTGJ‘IbHLIﬁ mpoHece, peryjisipHO  HaloJHACMas H oOHOBIIIEMAs QJICKTPOHHBIMU KypCaMH 110 BCEM
JUCHUIIIIMHAM, pcalin3yeMbIM B YHUBEPCUTCTE, MoAyJibHAA 06I>CKTHO-OpI/I€HTI/Ip0BaHHa$[ JUHaAMH4YCCKaA y‘Ie6Ha${
cpena(Moodle),pazpaboTanHas ¢ [ENbI0 OpraHU3alMy ayJAUTOPHOW, BHEAYAUTOPHOW pabOThl CTYAEHTOB U JAUCTAHIIMOHHOTO
06yuenus. JMOC Moodle http://do.samgups.ru/moodle/user/profile

8.1 Hepeqem) nporpaMmmMHoOro o0ecneyeHus: U PIH(l)OpMa[Il/IOHH])lX CIIPpaBOYHBIX CUCTEM

8.1.1 Hcnons3oBanue CHICHUAJIN3UPOBAHHOTO IPOTPAMMHOI'0 obecrnieueHus ,HaHHOﬁ nporpaMMoﬁ HE NMPpEAyCMOTPEHO

9. OMUCAHUE MATEPUAJIBHO-TEXHUUECKOM BA3BI, HEOBXOINMOI1 1J151 OCYIIECTBJIEHUS
OBPA30BATEJBHOI'O MPOLIECCA 11O JUCLHUIIIUHE (MOIY.JIIO)

Jlexry ¥ IPaKTHYECKHE 3aHATHS IPOBOIATCS B yUEOHBIX ayAUTOPHSIX B COOTBETCTBHUH C pacIMCaHUEM 3aHATHHA. JlabopaTopHbie paboTh
npoBosATCs B Taboparopusx Kadenpbl «HXeHepHble, TyMaHUTapHbIE, €CTECTBEHHOHAYYHbIE M 00IIenpodecCHOHATIbHEIE
IUCLUILIAHBD)

'YueOHo-HccienoBarenbeKas 1adopatopust: armapar Kumnma, 6apomerp, akBaguctrmitop 19-4-2, secsr HR 200,
(oroanexropokonopumerp KOK -3-01, meus mydensnas MUMII-II, HuskoremnieparypHas taboparopHast snekrporieds SNOL

JTabopaTopust oO1elt XMMUM: CyIIHIBHBIN mIKad, yCTPOHCTBO ISt OBICTPOTO MPOCYIIMBAHUS XUM.IIOCY 1B, IITATHB J1A00PaTOPHBIH (5
IIT.), aKBaAUCTHILISITOP, OApOMETp, BEChI AJIEKTPOHHbIE, annapar Kumnmna, muuinBonstMerp pH-410




