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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHWA 10 JUCUUIVIMHE (MOAYJIIO), COOTHECEHHBIE C
INVIAHUPYEMBIMHU PE3YJIBTATAMUN OCBOEHUSA OBPA3OBATEJIBHOU ITPOTI'PAMMBI

1.1. lesn ocBOEHNS TACHHUIUITAHBI (MOXYJIS)

OOy4yeHne XMMUH B BBICIIEM Y4EOHOM 3aBEJICHUH IPECieayeT ABE OCHOBHbIEC Lenu. [lepBas - oOmeBocnuTaTenbHas - 3aKI04YaeTCs B
(bOpMHpPOBaHMM TMAJIEKTUKO-MAaTEPUATUCTUYECKOTO MHPOBO33PEHMSI OOY4YalOIIerocs, pa3BUTUHM KYJIbTYpbl MblIUleHHs. Bropas -
MpakTHIECKasi, CBsI3aHHas C (POpMaMHU NPUMEHEHUS] XHMHUECKHX 3aKOHOB M IPOLIECCOB B COBPEMEHHOM TEXHUKE, a TAKXKE 3HAHUSAMH O
CBOMCTBAX XMMUYECKUX MaTepHaloB. B mpouecce M3yueHMs TUCHUILIMHBI OOyYarolMICs MOJydYaeT 3HAHUS, HABBIKM, KOMIIETCHIUH,
HeoOXonumble sl NpodecCHOHANBHON JeaTeNbHOCTH. B 00sacTH  MPOM3BOACTBEHHO-TEXHOJIOTHYECKOH JEATENBHOCTH LIENBIO
VICIIUIIIMHBI SBIISETCA HAYYNTh OOYYaromerocsi pa3padaThiBaTh TEXHOJIOTUH OOBEKTOB MPO(ECCHOHATBHOMN ESTENbHOCTH B 001aCTIX
XUMHYECKON MPOMBIIUIEHHOCTH, B MNPEINPUATHSAX PA3IUYHOTO BHIA JESATENbHOCTH. [l BBINOJHEHUS HPOEKTHOH NesSTeThbHOCTH
mucruIuiHA [a€T OCHOBY TPaMOTHOTO MOAXOAa K pa3pabOTKe TEXHOJOTWH, K OOOCHOBAHUIO TEXHWYECKOW M HKOJIOTHUECKOM
0€3011aCHOCTH MPUMEHSEMBIX BEIECTB U MaTepuaoB. J{Jisi HaydHO-HCCIIE0BaTEILCKON AESTEIHOCTH 3HAHNE JUCLIUIUTUHBI TI03BOJISIET
00OCHOBAHHO TOJXOIUTH K BBIIOJHEHHIO SKCHEPHMEHTANBHBIX W JIAOOPATOPHBIX HCCIEIOBAaHWN, MOATOTOBKE OTYETOB. [yIsi BeAeHUA
OpraHU3aI[IOHHO-YIIPABICHUECKON NeATEIbHOCTH JUCIUIUIMHA YYUT YMEHUIO 000CHOBBIBATh IPUMEHSIEMBIE PELICHUS.

1.2 Komnerenuuu o0yyarouierocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHS IMCHUILIUHBI (MOAYJIs1)

OIIK-1: CnocobeH pemaTs HHKEHepPHbIe 321a4Yd B NPO(ecCHOHAIBHOWH HeATEIBHOCTH C HMCHOJb30BAHHEM METOI0B
€CTeCTBEHHBIX HAYK, MATeMATHYeCKOI0 AHAJIN3a U MOJeTUPOBAHUSA

Huaukarop  |OIIK-1.2. [IpoBOaUT 3KCIEPUMEHTEI 110 3aJaHHOM METOJUKE U aHAIM3UPYET MX PE3YJIbTaThI

HNuaukartop OIIK-1.3. 3HaeT OCHOBHBIE TOHITHUSA U 3aKOHBI XUMHUH, CIIOCOOEH OOBSACHATH CYIIHOCTh XUMUUYECKUX SIBJICHUIMA
1 TIPOLIECCOB

1.3. Pe3yabTaThl 00y4eHHs 1O JUCHMILINHE (MOAYJIIO)

B pe3yjbTare 0CBOCHUSA IUCHUITIIMHBI 06yqaloumﬁcsl JOJIZKCH:

3HaThb:

OCHOBHBIE 3aKOHBI OPTaHMYECKOH M HEOPraHMYECKOM XMMHHM, KIACCH(MKAIMIO M CBOICTBA XUMHYECKHX 3JIEMEHTOB, BELIECTB U
COEIMHEHUH, METOIBbl TEOPETHYECKOTO M OSKCHEPUMEHTAIFHOTO HCCIEAOBAHUS, PEAKIMOHHYI0 CIOCOOHOCTH BEIECTB, CPENCTBA
KOMITBIOTEPHOW TEXHOJIOTHU B 00J1aCTH XMUMUH, (QyHAaMEHTAIbHbIE KOHCTAHTBHI XUMHHU, METO/IbI XUMMUUECKOI MICHTH()UKAIIMN BELIECTB,
HOBEHIME OTKPBITHS XMMHH M TIEPCHEKTHBBI WX HCHOJB30BaHUS B TEXHHKE, (yHIAMEHTAJIbHOE EIMHCTBO ECTECTBEHHBIX HAYK,
HE3aBEPUIEHHOCTh €CTECTBO3HAHUS U BO3MOXKHOCTH €ro JalbHenmero pa3BuTus. OCHOBHBIE 3aKOHBI OPIraHUYECKOM M HEOPraHUYECKOI
XUMHH, KJIacCH(UKAIMI0O M CBONCTBA XHMHUYECKHMX OJIEMEHTOB, BEIIECTB U COCOUHEHUI, METOAbl TEOPETHYEeCKOr0 U
9KCIIEPUMEHTAILHOTO HCCIIEIOBAHNS, PEAaKIIMOHHYIO CIIOCOOHOCTH BEIECTB, CPEJICTBA KOMITBIOTEPHON TEXHOJIOTHH B OOJACTH XHMUH,
(yHaaMeHTabHbIe KOHCTAHTHI XUMHUH, METOJ/IBI XUMHYECKOI HACHTH(UKAINY BEUIECTB, HOBEHIIIME OTKPHITUS XUMUHU U TEPCIIEKTHBEI
UX HCIIOJb30BaHMS B TEXHUKE, (PyHIaMEHTAIbHOE €MHCTBO €CTECTBEHHBIX HAyK, HE3aBEPUICHHOCTh €CTECTBO3HAHUS M BO3MOXKHOCTH
€ro JAJIbHEHIIEro pa3BUTUS

YMmerThb:

HCII0JIB30BATh METOABI U CPEACTBA XUMUYCCKOT'O UCCIIEAOBAHNA BEIIECTB U UX npeBpameHHﬁ

Baanernb:

HaBbIKaMU BBITIOJIHEHUS] OCHOBHBIX XMMHUECKHX J1a00paTOPHBIX Onepanuii, Merosamu onpenenenus PH pactBopoB u onpeneneHus
KOHLEHTpalui B pacTBOPaXx.

Konasb! popmupyemsbix

HaunmenoBanme JAUCIHUITITTHHBI o
KOMIIETCHIIMHA

2.1 OcBanBaemasi JUCIUILIINHA

b1. O.12 XuMus OIIK-1

2.2 llpeamecTBy0LIMe JUCHUNIUHBI

TpeﬁyIOTCﬂ 3HaHUS MPOTpaMMbl cpe}meﬁ IIKOJIbI ITO MAaTCMAaTHKE, (1)I/I3I/IKC,

XUMUH.
2.3 OcBauBaeMble NAPALIEIbHO JUCHUIITHHBI
51.0.08 dusnka OIIK-1
b1. 0.17 JIEKTPOTEXHUIECKOE MaTepHaIOBEICHIE [TIKO-2; TTKO-5
2.4 Tlocaeayonue TUCHUTIINHBI
b1. 0.20 HxeHepHAs KOJIOTHs OIIK-1

51.0.04 be3omacHOCTh KU3HEAEITSIbHOCTH VK-8




OBYYAIOIIIUXCHA

3. OFPbEM JUCHUIIJIMHBI MOAYJIs) B 3BAYETHBIX EJUHUIIAX C YKASAHUEM KOJIMYECTBA
AKATEMHUYECKHX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
HPEINNIOJABATEJIEM (I1I0 BUJAM YUEBHBIX 3AHATHN) H HA CAMOCTOSTEJIBHYIO PABOTY

3.1 O0beM JMCHUILTUHBI (MOAYJIsST)

33ET

3.2 Pacnpenesnenne akaJjeMHM4eCKHX YaCcOB 10 ceMecTpaM (171s oo)/kypcam( Aus 3¢0) U BHAAM y4eOHBIX 3aHATHI

Ne cemecTpa (37151 0¢o) / Kypea ( aJs 3¢o)

Byt 3ansiTHii 1 2 3 4 | 5 | s 7 8 | 9 10 | Wroro
yin |PILA| YII |PILA| YII |PILA| YII| PILA| YII |PILZ| VII |PINA| YVII |PILA| YII [PILA| YII [PINA| VII |PIA| YII |PIIJ
KonrakTHas padora: [12.7 |12.7 12.7 (12.7
Jlexyuu 4 |4 4 4
JlabopamopHule 4 4 4 4
Ipakxmuueckue 4 |4 4 4
Koncynomayuu 0.65 [0.65 0.65 ]0.65
Hno.paboma
Kontpoas 3.75 [3.75 375 |3.75
Cawm. pabora 91.6 [91.6 91.6 |91.6
HUTOI'O 108 [108 108 |108
3.3. ®opMBbI KOHTPOJISAA H BUABI CAMOCTOATEIbHOM PadoThI 00yUyaronierocst
®opmMa KOHTPOJISA Cemectp HopMbI BpeMeHH Ha caMOCTOATEIbHYIO padoTy 00y4aromerocs
(ogo)/ Bun paGoTsl HopMbI BpeMeHH, 9ac
Kype(3¢o) ITonroroBka K JIEKIIASIM 0,5 yaca Ha 1 yac ayTUTOPHBIX 3aHATHI
JK3aMeH [MoaroroBka K MpakTUUECKUM/ 1 yac Ha 1 yac ayTUTOPHBIX 3aHATUN
71a00PATOPHBIM 3aHATHAM
3ader ¢ oLEHKOI 1 [oxaroroBka k 3a4eTy 9 gacoB (0¢o)
Kypcosoii npoexr BrinonHeHue KypcoBoro npoeKTa 72 gaca
KypcoBas padora BrimonHeHne KypcoBoit paboTsl 36 yacoB
Kontpoabsnas 1 BrImoHeHNEe KOHTPOIBHOM paboTh 9 gacos
PTP Brmosnnenue PI'P 18 vacos
Pedepat/acce Brmoxaenue pedepara/scce 9 gacoB

YUEBHBIX 3AHATUI

4. COAEP KAHUE JUCHUIIJIMHBI MOAYJIA), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JEJIAM)
C YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKHUX YACOB 1 BUJI0OB

Kon
3aHATHSA

HaumeHoBaHue pa3aesioB U TeM

K-Bo
aK.yac
0B

Ceme
crp/
Kypc

Bun
3aHATHS

KoMmnerenunuu

Yacbl B

Jlutepatypa dopme

HHTEPAKTUBHOMI

K-Bo
aK.gac

®opma
3aHATUS

Paznen 1. OcHOBHBIE 32aKOHBI
xumuu. [lepuoauyeckuii 3aKoH.
CTpoeHue U cBOIiCTBA BellecTB,
XHMHYECKHX CHCTeM (PacTBOPHI,
AMcrepcHble). XUMHUYecKasi CBA3b.

1.1

rpyImme.

OCHOBHEBIE OHATHS U 3aKOHBI
xumun. CTpoeHue aToMa.
Ilepuoauueckast
cucteMaruka 3jeMeHToB. OCHOBHBIE
XapaKTEPUCTUKHU DJIEMEHTOB.
KucinotHo-ocHOBHBIE CBOMCTBA
BemiecTB. ['a30BbIe 3ak0HEBI. Pacuér
3KBUBAJICHTHBIX MaccC 3JIEMEHTOB U
coenuHeHnii. MeTopl CHHTE3a
MPOCTEHIINX HEOPTaHUYECKUX
coeMHEHU . DHeprusl HOHU3aIlNH,
CPOJICTBA K DJIEKTPOHY,
9JIEKTPOOTPULIATENILHOCTD.
DneKkTpoHHbIe (POPMYIIBI aTOMOB U
noHoB. Ilepuoanueckoe U3MeHEHHE
XapaKTEPUCTHK TI0 TIEPHOAY, TIO

CHUCTEMA U

Jlex 1/1

OI1K-3; OIIK-7,
OI1K-11

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




1.2  |HaBbixu paboTHI B XUMHUYECKOH Cp. mn OIIK-3; OIIK-7; | JI1.1JI1.2 JI2.1
nmabopaTopun M TEXHUKA 2 OIIK-11 122 M4
6e3omacHocTH.

1.3 |OmnpeneneHue 3KBUBAJICHTA U C.p. 1/1 OI1K-3; OIIK-7; | JIL.1 JI1.2 JI2.1
9KBHUBAJICHTHOW MacChl MeTajlia 1o 2 OIMK-11 J22J12.3 M4
BOJIOPOLLY.

1.4 |OcHoBHBIE KITacChl HEOPTAHUYECKUX Cp. n 6 [|OIK-3; OIK-7; [ J1.1 JI1.2 JI2.1
COEIMHEHU. OI1K-11 J2.2J12.3 M2

1.5 |Xumundeckue cBOHCTBA METAIIOB. C.p. n 4 [OIK-3; OLK-7; (JIL.TJI1.2 JI2.1

OIIK-11 22 M4

1.6  |Bumbl XUMHYECKOH CBSI3H B C.p. 1/1 OI1K-3; OIIK-7; | JIL.1 JI1.2 JI2.1
Pa3IUYHBIX TUIAX COEIUHEHUM. OIMK-11 2.2
I'uGpunnzanus aTOMHBIX OpOUTaNeH.

Kommnemenrapuocts. CTpoeHue u
CBOMCTBAa KOMIIEKCHBIX 56
coenuHeHUu. MeTox MOJIEKYJISPHBIX
opbOuraseii. IumonsHpIe MOMEHTHI
CBsI3eH B MOJICKYJIax.
Hanomatepuansl. XuMudeckas CBA3b
B KOMIUICKCHBIX COCAMHEHUSX. /
1.7 KoMmirekcHele coennHEHNS. C.p. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
3 |omk-11 122
M 11

1.8 DNEeKTPOIUTHYECKAS JUCCOITUAITHS. JIa0. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1 AnHanu3
Peakuy HOHHO-MOJIEKYIIIPHOTO 2 lonk-11 J2.2 KOHKPETHBIX
obOmena /J1a6/ . CUTyalui

1.9 |PactBopsl. CriocoObI BEIpaKeHUS C.p. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
KOHLIeHTpauuil. Teopus OIIK-11 J2.2J12.3
IEKTPOIUTHUECKON AUCCOLUAIIHH.

KonnuratusHble cBOiicTBa
pactBopoB. CBoiicTBa 1 6
3aKOHOMEPHOCTH ITOBEICHUS
JIMCTIEpCHBIX cucTteM. Boaa.
Juarpamma cOCTOSIHUSI BOJBL.
[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA.
1.10 |PactBopEl. OnpeneneHue C.p. 1/1 OI1K-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
KOHLEHTPALUU pacTBOpa. 3  |oMK-11 22 M13
1.11 |BomoponmHslii moka3arenb. MeToIbI C.p. 1/1 OI1K-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
onpenenenus pH pacTBopos. 3  |O@IK-11 J12.2 J12.3 M4
1.12 |Tupponms comneii. C.p. 1/1 3 |OIIK-3; OIIK-7; | J11.1 J11.2 J12.1
OI1IK-11 J12.2 M4
1.13 |[ducnepcHble CUCTEMBI. C.p. 1/1 3 |OHK-3; OIIK-7; | JIL.1 JI1.2 JI2.1
OIK-11 J12.2 M4
Pazgen 2. Xumuveckas OI1K-3; OIIK-7;
TePMOAMHAMHUKA M KHHETUKA. OITK-11

2.1 |Xumuyeckas TepMOANHAMHUKA. Jlex. n OIIK-3; OIIK-7; | JI1.1JI1.2 JI1.3
OHepreTrka XMMUYECKUX MPOLECCOB. OIIK-11 JI2.1J12.2 J12.3
Ourponwus, 3aeprus [ nboca, JL.2.4
HAIPaBJICHHOCTh XUMHYECKUX
npoueccos.. KoHcranTa paBHOBeCHS
U ee cBsA3b ¢ dHepruei ['ubbca. 2
[IpousBenenue pacTBOPUMOCTH.
3ama4yn Ha ompeaeNeHue
TEPMOJINHAMHYICCKHIX XapaKTEPUCTHK
XUMHYECKUX peaKIuil u
PaBHOBECHBIX KOHIICHTPAIIHHA
BEIIIECTB.

2.2 |Onpenencune TeIUIOBLIX 3)(HEKTOB C.p. 11 OI1K-3; OIIK-7; | JI1.1JI1.2 JI2.1
XUMHYECKHX PeaKIHii. 2 OIIK-11 J12.2J12.3 M4

Mé6




2.3 | Xumnueckas KMHeTUKA. MeTOIbI C.p. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
MaTEMaTUYECKOr0 ONUCAHUSA OIMK-11 J12.2
KUHETHUKH XUMHYECKHUX PEAKIHH.

Xummdaeckoe U (pa3oBoe paBHOBECHE.
MeToabl OMCaHUs XUMHYECKUX
PaBHOBECHI1 B pacTBOpax
anekTpoiutoB. KonedarenbHble
peaxtmu. Katanusarops! u
KaTaINTHYECKUE CUCTEMBL.
PeakunoHHast cCllocOOHOCTD BEILIECTB.
2.4  |CkopocTh XMMHYECKHX PEaKIIHil. p.. 1/1 OIIK-3; OIIK-7; [ JI1.1J11.2 J12.1 Ananus
OIK-11 JI2.2 JI2.3 M4 KOHKPETHBIX
CUTYyaLi
2.5 |Xumuueckoe paBHOBecHE Cp. 171 OIIK-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
OIIK-11 JI2.2712.3
M4
Paznen 3. DnekTpoxumusl. OI1K-3; OIIK-7;
OTTK-11

3.1 |OxucnuTensHO-BOCCTAHOBUTEINBHEIC Cp. 1 OIIK-3; OIIK-7; [ JI1.1 J11.2 JI2.1
peakuuu. [ToHsTHE O CTENEHU OIMK-11 J12.2
OKHCIICHHS DJIEMCHTOB B
coequHeHusX. OKUCIUTEIbHO-

BOCCTAHOBHUTEIIFHBIC CBOHCTBA
MPOCTHIX BEIIECTB U XUMHUUECKUX
coenuHeHuil. HampaBneHHOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuit. CTaHaapTHBIE
3JIEKTPOIHEIE MOTeHINaIbl. DopMymna
Hepscra.

3.2  |OxucauTensHO-BOCCTAHOBUTENBHEIC Ip. 1 OIIK-3; OIIK-7; [ JI1.1 J11.2 JI2.1
peakuuu. OIMK-11 JI2.2 M3 M4

3.4  |DneKTpOXUMHUYECKUE MPOIECCHI. C.p. 1/1 OI1K-3; OIIK-7; | JI1.1 JI1.2 JI2.1
TanpBaHMUYECKUE 2IIEMEHTHI, OINMK-11 J2.2
AKKyMYJISITOPBI, CTIONIb30BaHUE Ha
XK.JI. TPAHCIIOPTE. DIEKTPOIIH3.

KartogHoe BoccTaHOBIICHHE U
AQHOJTHOE OKHCJICHHE. DJIECKTPOIIH3 C
AKTUBHBIM M HEAKTHBHBIM aHOJIOM
3axons! @apases. Berxon 1o Toky.
TormmBHBIE 3nIeMeHTHL. BomopogHas
sHepreTHka. [Ipumenenue
aneKTpoim3a. [Iporeccs KOppo3uu U
MeTOABI OOPEOBI ¢ KOPPO3HEH.
3.5 |[anbBaHMYECKHE 3TE€MEHTEL. JIab. 1/1 OI1K-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
OIIK-11 JI2.2 M4
3.6  [DmekTposus. C.p. 11 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
OIK-11 J2.2 M4
3.7 |Kopposus meranioB u 60ps0a ¢ Hell. C.p. 1/1 OI1K-3; OIIK-7; | JI1.1 J11.2 J12.1
OIIK-11 J12.2 M4

3.8 |OmpeneneHue BpeMEeHHOU U 00MICH C.p. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
JKECTKOCTH BOJBI. OITK-11 22 M4
Paznen 4. Oprannyeckasi XHMHSL. C.p. OI1K-3; OIIK-7,

Xumuueckas uaeHTUGUKaANUSA OI1K-11

BemecTs. CoBpeMeHHbIE
KOHCTPYKIIMOHHbIE MATEPHAJIBI M X
(uznko-xuMHYecKue CBOKCTBA




4.1 |CaoiicTBa Ba)KHEHIINX KJIACCOB C.p. 171 OIIK-3; OIIK-7;| JI1.1JI1.2
OpTraHUYECKHUX COSTUHCHHUIM, OIIK-11 JI2.1J12.2
0COOCHHOCTH CTPOCHHUS U CBOMCTBA M9
pacrnpocTpaHEHHBIX KJIACCOB
BBICOKOMOJICKYJISIPHBIX COCTMHEHHH.

Meronbl cuHTE3a MPOCTEUIINX

OpPTraHMYECKUX COeITUHEHHH. 4
CoBpeMeHHbIe KOHCTPYKLIHOHHBIC

MaTepHajbl M UX (PU3NKO-

XUMHUYECKHe cBoiicTBa. Onpenenenue

OCHOBHBIX (hPM3UUECKUX

XapaKTEPUCTHK OPTaHUICCKUX

BEIIICCTB.

4.2 | Xumuueckas HICHTUDHUKAIM: Cp. 1/1 OI1K-3; OIIK-7; | JI1.1J11.2
Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN OIIK-11 JI2.1 J12.2
aHAJIN3, AaHATUTUYECKUN CUTHAI. M7 M12
MeTomp! 1 CpeacTBa XUMUIECKOTO 2
MCCJIEJIOBaHMUS BEIIECTB U UX
npeBpateHuil. Posp xumuu B
OXpaHe OKPYXKAOIIeH CpeIbL.

Pa3znen 5. CamocrosiTeJibHasK OIIK-3; OIIK-7;
padora CTy1leHTOB OIIK-11
5.1 oxroroka k aexmusm /Cp/ Cp 1/1 OIIK-3; OIIK-7;| JI1.1JI1.2
2 |O@IK-11 JI2.1J12.2
21 -36

5.2  |[loxroroBka Kk 1a0OpaTOPHBIM Cp 1/1 OIIK-3; OIIK-7;| JI1.1JI1.2

3anasatusam. /Cp/ OIIK-11 JI2.1J12.2
4 2.3 M1-M13
91 -56

5.3 |IloaroToBka K MPaKTHYECKUM Cp 1/1 OIIK-3; OIIK-7;| JI1.1JI1.2

3ansaTusiM. /Cp/ 3 |omk-11 J2.1J12.2
J12.3 M1-M13
21 -36

5.3  |BbInonHEHHE KOHTPOJIBHON pabOTHI. Cp 1/1 OIIK-3; OIIK-7; [JI1.1 JI1.2J12.1

/Cp/ OIIK-11 J2.2
M1031-36
9

5. ®OH/J] OLIEHOYHBIX CPEJICTB JI/Isl IPOBEJEHUSI TPOMEKYTOUYHOM ATTECTALIMA OBYYAIOIUXCSI IO
JUCLUILIMHE (MOJY.JIIO)

5.1. Ilepeyens koMIeTEeHIUH ¢ YKa3aHHEM 3TANOB HX ()OPMHPOBaHHS B NPOIecce 0CBOCHHS 00pa30BATEIbHOI IPOrpaMMbI

OCHOBHBIMH dTamaMd  (OPMUPOBAHHMS KOMIIETCHIMH B paMKax IUCHMIUIMH BBICTYHAeT IIOCIEeIOBAaTEeIbHOE U3yUCHHE
COJIEpIKaTeNIbHO CBS3aHHBIX MEXITy COO0M pa3/ienoB (TeM y4eOHBIX 3aHSATHH ), KOTOPBIE OTPaXKEeHBI B pazjee 4.

MaTpuua oleHKH pe3y/1bTaToB 00y4eHHUs! N0 JTUCHHILIAHE

OneHovHble cpeacTBa/PopMbI KOHTPOJIS
Kog IInaHupyemble pe3yJibTAThI 00y4eHUst OrHer 1o TaGopaTOpPHOIL
KOMIIETeHI] (moxazare/u OLeHHBAHUSA pabore < . 3 3
Hu KOMHeTeHul/lﬁ) OHTPOJIbHAsA padoTa au€T C OLICHKOU
3HaeT +
ymeeT + + +
OIIK-1
BJIaJeeT +




5.2 Onucanune nokasareJiei u KpUTEpHEeB OLICHUBAHUSA KOMIIeTeHIMH Ha Pa3JIHYHBIX 3Tallax UuX (])opanOBamm, ONUCaHHue
IIKaJ ONCHUBAHUA

Texyimuii KOHTPOJIb IPOBOAUTCS:

- B (popMe ompoca o TeMaMm JEKIHOHHBIX, IPaKTHYECKUX U Ja00PaTOPHBIX 3aHATHH;

- B )opMe BBITOTHEHHUS TECTOBOTO 33JaHMUS;

- B (hopMe oTUeTa IO BHITIOJIHEHHOH TabopaTopHOii padore;

- B popMe yuacTus B pa300pe KOHKPETHBIX CUTYallMH, CBSI3aHHBIX C MPOECCHOHAIBHON NESTENbHOCTBIO.

KPUTEPUUA ®OPMHUPOBAHUSA OIEHOK IO 3AIIIATE JABOPATOPHOM PABOTBI

«3a4TeHo»» MoIy4aroT 00y4atoyecs, BHIIOJIHUBIINE BCE OIBITHI

B COOTBETCTBHE C TpeOOBaHUAMH J1aOOPATOPHOH pabOTHI, MPAaBUILHO BEHIIOHUBIINE BCE HEOOXOAUMBIC PaCIETHI

o 00paboTKe Pe3yIbTaTOB U3MEPEHH B COOTBETCTBHE C TPEOOBaHMAMH JTaOOpaTOPHOI paboThHI, 0(OPMHUBIIHE OTIET

0 BBINOJIHEHHUH JIADOPATOPHOIT pabOTHI B COOTBETCTBHH C MIPEABSIBIISIEMBIMU TPEOOBaHUSIMH, B KOTOPOM ITPEACTABIICHBI
BCE PEe3yJIbTAaThl H3MEPEHHH, ClIeTIaHbl Bce HEOOXOAMMEBIE pacueThl 0e3 apru(pMETHICCKHX OLINOOK, CACIaHbl 0000IIarone
BBIBOJIBL, @ TAK)KE IPAMOTHO OTBETUBLIKE Ha 60% 1 OoJiee TEOPETHISCKUX BOIPOCOB MPEMOJaBaTelIs [0 TeMe JaHHON
1a00paTOPHOI PabOTHL.

«He3auTeHo»» Moy4arT 00yJaronuecs, He BHIIOIHHUBIINE BCE ONBITHl B COOTBETCTBHE ¢ TPEOOBaHUAMH JIaGOPAaTOPHOM
paboThL, MO0 He BHIOJHHBIINE IIPABUIIBHO BCE HEOOXOAUMBIE pacdeThl O 00pabOTKe Pe3yIbTaTOB H3MEPEHHUH

B COOTBETCTBHE C TpeOOBaHUSIMHU J1a0OPaTOPHOH PabOTHI, JTMOO HE O(OPMHUBILUE OTUET O BHINOIHEHUH JIA00PATOPHOI
paboTHL B COOTBETCTBUH C PEIBSBIICMBIMHE TPEOOBaHUAMH, JIHOO He OTBeTUBLINE Ha 60% 1 OoJiee TEOPETHISCKUX
BOIIPOCOB NIPENOAaBaTeNs IO TeMe JaHHOM 1abopaTopHOH paboThI.




KPUTEPUUA ®OPMHUPOBAHU A OIIEHOK IO BBITTIOJIHEHUIO KOHTPOJIBHOU PABOTHI

«3auTeHo»» — CTaBUTCS 3a PadOTY, BBINOJHEHHYIO IIOJIHOCTBIO 0e3 OmMOOK W HEJOYETOB B COOTBETCTBHU C 3aJaHHUEM,
BBIJJAHHBIM JUTS BBIITOJTHEHH KOHTPOJIBHOI padoTsl. OO0ydaromuiics MOTHOCTBIO BiIaieeT HHPOPMANNEHi 0 HOPMATUBHBIX JTOKYMEHTAX,
peryIMpyroIuX X03HCTBEHHbIE POLIECCHl B OpPraHW3alii; Ha OCHOBAaHMU JaHHBIX O (MHAHCOBOW NESATENBHOCTH MOXKET PEIIUTH BCE
MIOCTABJICHHBIC B 3a/IlaHNUU 3aJa4H.

«He 3auTeHo»» - cTaBUTCA 32 pabOTy, ecii 00y4YaroImuiics NPaBUIBHO BBIIOJHUI MeHee 2/3 Bcell padoThl, HCIOJIB30BaJ MPH
BBITIOJTHEHUH PabOThl yCTapeBINyl0 HOPMAaTHBHYIO 0a3y, B Ka4eCTBE MCXOJIHBIX JJAHHBIX BBICTYIHIIN JIJaHHbIC Y4eOHNKA, a HE PEeaIbHOM
OpTaHM3aIHH.

KPUTEPUU ®OPMUPOBAHUSA OILIEHOK IO 3AUYETY C OIIEHKOM

«OTanyno» (5 6amwIoB) — OOyJaOUIHMIACS JEMOHCTPHPYET 3HAHUE BCEX Pa3lCNIOB M3ydaeMOH AWCIIUIUIMHBL: CONEpKaHWe 0a30BBIX
HNOHATUH M (yHIaMeHTaNbHBIX MpoOieM; yMEHHE H3JlaraTb MPOTPaMMHBIA Marepuall ¢ JAEMOHCTpanell KOHKPETHBIX IPHMEpPOB.
CBoOonHOE BIaJeHHE MaTepHalIoOM JOJDKHO XapaKTepPHU30BaThCS JIOTHYECKOH SICHOCTBIO M YETKUM BHACHHEM ITyTeH NMpPUMEHEHHs
MOJTyYeHHBIX 3HAaHUH B IPAKTHYECKOH AESTEILHOCTH, YMEHHEM CBSI3aTh MaTepuall ¢ IPYTUMH OTPaCIIIMH 3HAHUSI.

«Xopomo» (4 Oamna) — oOydJaromHiicss AEMOHCTPHUPYET 3HAHHS BCEX pa3feioB HW3ydaeMOW AWCIUILIMHEL: COAEp)KaHhe 0a30BBIX
HNOHATUI M (QyHAAMEHTABHBIX NPOOJIeM; MPpUoOpesl HEOOXOAUMBIE YMEHHUSI M HaBBIKH, OCBOMJI BOINPOCH IPAKTUYECKOTO MPUMEHEHHS
NOJIyYCHHBIX 3HAHMH, HE IOMyCTHN (DAKTHYECKHX OIIMOOK INpU OTBETEe, JOCTATOYHO IOCISNOBATENFHO W JIOTUYHO H3JIaraet
TeOpeTI/I‘IeCKI/Iﬁ MaTtepuali, J0nyCKas JIUIIb HE3HAYUTCIIbHBIC HAPYIICHUS IMMOCICA0BATCIIBHOCTHU U3JIOKCHUA U HEKOTOPBIC HETOYHOCTH.
Takum 0Opa3oM TaHHAs OLICHKA BBICTABILIETCS 38 NPABHIIBHBINA, HO HEJIOCTATOYHO MOJTHBIN OTBET.

«YnoBJeTBOPUTEIBbHO» (3 Gamia) — 00yJaroNUiACS IEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3lesioB MPOrPaMMbl H3y4aeMoro Kypca:
ero 0a30BbIX MOHATHI W QyHAAMEHTANbHBIX MpobieM. OHAKO 3HAHWE OCHOBHBIX MPOOJIEM Kypca He MOJKPEIUISIOTCS KOHKPETHBIMH
NPAaKTHYECKUMH T[PUMEPAMHU, HE IMOJHOCTBIO PACKPBITA CYI[HOCTH BOMPOCOB, OTBET HEJOCTATOYHO JIOTMYEH W HE BCerjaa
MOCJIEIOBATEIICH, IOMYIICHBI OIIMOKH U HETOYHOCTH.

«HeynosyersopureiabHo» (0 6amaoB) — BEICTaBISIETCS B TOM CIydae, KOrja oOydaloIuiics IEeMOHCTpUpPYET (parMeHTapHbIE
3HAHHS OCHOBHBIX Pa3zeioB MPOrpaMMbl H3y4aeMOTo Kypca: ero 0a30BBIX MOHATHH 1 (yHAAMEHTAIBHBIX MPoOIeM. VY 3K3aMEHyeMOTO
c1a00 BBIpa)KEHA CIIOCOOHOCTH K CAMOCTOSITEIbHOMY aHAJMTHYECKOMY MBIIIICHUIO, UMEIOTCS 3aTPyAHEHHUS B U3JI0OKEHUH Marepuaa,
OTCYTCTBYIOT HEOOXOAMMBIC yMEHHS W HaBBIKH, JONYLICHBl IpyOble OMMOKM W HE3HaHHWE TEPMHMHOJOTHH, OTKa3 OTBEYaTh Ha
JIOTIOJTHUTENBHBIE BOIIPOCHI, 3HAHUE KOTOPBIX HEOOXOMMO ISl ITOTYUYEHHS TOJIOKUTEIbHOM OLCHKH.

5.3 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WM HHbIE MaTepuaJibl, He00X0AMMbIe Il OLleHKU 3HAHUI, yMeHU, HABBIKOB M (MJ1H)
ONbITA JeTeJIbHOCTH, XapaKTePU3YIIIUX 3Tanbl GopMUPOBAHUS KOMIIETEeH UM

MEPEYEHb BOIIPOCOB K 3AYETY C OLIEHKOM

1. OCHOBHLIG XUMHWYECCKUE TTOHATUA: MOJIb, MOJIApHas Macca. OCHOBHI)IG 3aKOHbI XUMHUU: COXpPaHCHHUS MACChbl BEHICCTB, MOCTOAHCTBA
COCTaBa, YKBUBAJIEHTOB, KPAaTHBIX OTHOIIIEHUH, 00bEMHBIX OTHOIIEHUH, ABorajipo. YpaBHeHue MeHnjeneepa-KnanelipoHa.
Pacuer skBHUBaJIEHTHBIX MACC DJIEMEHTOB U COEUHECHUH.

2. Xumuueckast TepMOoinHaMUKa. [1epBeIii 3aK0H TepMOIUHAMUKN. BHYTpeHHS sHeprus U SHTaIbIH. TepMOXUMUYECKHi 3aKOH
I''N. T'ecca, cnenctBus u3 3akoHa. CTaHIapTHBIE TEIUIOTH 00pa3oBaHusa. DHTpomus. Vi3MeHeHHe S3HTPOINH B XUMHUUECKHX ITpoIeccax
n (azoBbIx nepexonax. JHeprus ' mooca. HanpaBneHHOCTh XMMUUECKHX ITpolnieccoB. Pacuer nsmenenus snepruu [ m6oca B
XUMHUYECKHX PEeaKIHsIX. XMMHUIEcKoe U (a30BOE paBHOBECHSI.

3. XumMunueckast kuHeTuka. CKOPOCTb TOMOTEHHBIX U F€TEPOTEHHBIX XUMUUYECKUX peakUi. 3aBUCUMOCTb CKOPOCTH OT KOHLEHTpaLui
pearupyromux BemecTs (3aKoH JIeHCTBHUS Macc), TeMmrneparypsl (npasuio Bant-I'odda, ypaBHenne Appenuyca). DHeprus akKTHBAaLNH.
I'omMoreHHBII M TeTepOTreHHBIN KaTanu3. XUMU4ecKkoe paBHOBecue. KoHcTaHTa paBHOBeCHs U ee CBsi3b ¢ sHeprueit ['mooca. [MpuHunn
cMenleHus xumudeckoro pasHosecus Jle Illatense. dusnueckue METOIbl CTUMYJIMPOBAHUS PEAKLIUI.

4. Crpoenne atoma. Moznenu crpoeHus atoma. YpaBHerus Jlyn-me-bpoiuns n lpénunarepa. Teopus bopa. DnexkrpoHHbIE 0007109KH
aromoB. KBantoBsie uncina. [Topsaok 3anoaHeHus dIEKTPOHHBIX opouTaneii: npunmwn [laynu, npasuno ['yana, npaBuia
KrneukoBckoro. DneKTpoHHBIE ceMeICTBA IIEMEHTOB.

5. Hepno,unqecmﬂ CHCTEMA JJICMCHTOB ,HI/I MeHneneeBa. SHCpI‘I/Iﬂ HOHU3AllUU, CPOACTBO K DJICKTPOHY, DJICKTPOOTPHULIATCIBbHOCTD,
CTEIICHH OKHUCJICHHS 3JIEMEHTOB. I3MeHeHue paanycos, 3H€KTp00TpHHaTGHLHOCT€fI, BHCpFI/Iﬁ HMOHM3alluU, CPOJACTBA K JJICKTPOHY,
a TaK)Ke KUCJIOTHO-OCHOBHBIX U OKHMCIUTEILHO-BOCCTAHOBUTEILHBIX CBOMCTB 3JIEMEHTOB.

6. Xumnueckas cBsizb. OCHOBHbIE XapaKTEPUCTHKHU CBS3U: SHEPrus, JUIMHA. MeToll BaJIEHTHBIX CBs3ed. OCHOBHBIE XapaKTEPUCTUKU
KOBQJICHTHOH CBSI3W: HAINPAaBICHHOCTH, HACHIIIAEMOCTh, KPATHOCTh, MOJSIPHOCTH. B030YKICHHOE COCTOSHHE aToMa. DIeKTPHYECKUH
MOMEHT TuTofis. [ mOpuau3aius aToMHBIX opOuTaneil. JloHopHO-aKIenTopHas CBsA3b. BogopoaHas CBs3b.

MeTon MONEKyISIpHBIX opOuTanei. MoHHas CBSA3b, €€ OTIMYHE OT KOBAJICHTHOHW CBSI3W. JIOCTHKEHHSI XMMHH B HOBBIX OTPACIIAX
MIPOMBINIICHHOCTH: HAHO-, TIA3MO-, MEMOPaHOTEXHOJIOTHH.

BHyTpeHHSS CTPYKTypa KpHUCTAJUIOB. THIBI KPUCTAUIMYECKUX PEHICTOK. 30HHAS TEOPHsS KPHUCTAIIOB. MeTayulbl, MOIYHIpPOBOIHHUKH,
IURJICKTPUKU. JlmarpaMma COCTOSTHUS (OKEIIe30-yTIepoI».




7. CopOmust u copOuMOHHBIC mpolecchl. MosekymspHas ancopouusi. VMoHHO-oOMeHHass ancopOuus. YpaBHenus JI3Hrmropa
[ToBepxHocTHO-akTHBHBIC BemecTBa (IIAB). Ctpoenue. [Tpumepst ITAB. IIpuMenenne copOIIMOHHBIX MPOIIECCOB U
ITAB B TexHUKE 1 HAPOJHOM XO3SMCTBE.

8. luctiepcHsie cucteMmsl. Kitaccudukannuy 1 MeToAbl OTy4YeHHS TUCIIEPCHBIX cUcTeM. KnHeTndeckas 1 arperaTUBHas
YCTOIYMBOCTD JUCIIEPCHBIX cUCTeM. [ pyOOIHCIIEpCHBIE CHCTEMBI: CYCIICH3HH, 3MYIbCHH, IeHbl. Kommonnnsle cucrembl. CtpoeHue
KOJIOUAHOH gacTuipl. CBOHCTBa KOUTONIHEIX cucteM. Koarymsmust. Dnexrpodopes, anextpoocmoc. TukcoTponms. CiaEpesuc.

9. PactBopsl. CriocoObl BEIpa)KeHUsI KOHIIGHTpPAIMK pacTBOpPoB. TepMoauHaMHKa Ipolecca pacTBopeHHs. KoyumuraTueHble cBoicTBa
pacTBOpOB. 3aKOHBI PaCTBOPOB HedIeKTposuToB: Payns u Bant-T'odda. Uzoronnueckuii koaddunnent. [IpumeHenue 3akoHoB Payis
u Bant-I'opda x pacTBopaM 37€KTPOTUTOB. DIIeKTpoiauTHYeCcKas aucconnanus. CTeneHs U KOHCTaHTa Jucconnanuy. Jluccoumarms
pa3IMYHBIX XUMHYECKUX COeIUHEHHH. Peakiuum B pacTBOpax SIIEKTPOJIMUTOB. 3akoH paszbasnenust OctBaibna. [IpousBenenue
PacTBOPUMOCTH.

10. DnexTponuTHYECKas AUCCOLMHUANNS BOABI, HOHHOE IMPOM3BEICHNE BOBI, BOJOPOIHBIN NOKa3aTenb. [lmarpaMmMa COCTOSHUSL BOJBI B
o0acTé HeBBICOKHX AaBneHuH. ['maponus coneil. Buner ruapomnmsa. KoncTanTa rugponmsa, CTeeHh THAPOIN3a. Y CIOBHS CMEIICHU
paBHOBecHus THaponm3a. BomomoaroroBka mis oxnaxnaeHws JBC. YnameHne MexaHHMYECKHX IpHMecei, KOJUIOMIHBIX — YaCTHII.
JloGaBienne mpucamok K oxiaxmaromeil Boge. JKectkocts Bombl. CoctaB mpuponHbsix Boa. CrnocoOwI ompenerieHusl BpeMEHHOH U
o011eit skectkocTH. CocoObI YCTPaHSHHUS )KECTKOCTH BOJIBI: METOIaMU XUMHYCCKOTO OCAXKICHUS U HOHHOTO 00MeHa (KaTHOHHPOBAHUS
Y aHUOHHMPOBAHUS ), MATHUTHOM 00pabOTKOM, 3IEKTPOIUATIN30M, YIABTPa3BYKOBOH 00pabOTKOM, MarHUTO -HOHU3AI[HOHHBIM METOJIOM.

11. JoHopHo-aknentopHoe B3aumopeiicTBue. KomriuiekcHble coenuHeHus. KoopmuuammonHas Teopusi BepHepa. [uccoumarnus
KOMIUICKCHBIX COCAUHEHUN. YCTOMYMBOCTH KOMIUIEKCOB. J[BoiHbIe conmu. KOHcTaHTa HECTOMKOCTH KOMIUICKCHBIX COCTUHCHUM.
IIprMepsb! UCIOB30BaHUSI KOMIUIEKCHBIX U ABOMHBIX COEAMHEHUN B TEXHUKE.

12. Knaccel Heoprannueckux BemecTB. CBOMCTBAa OKCUIOB, TUIPOKCUIOB, COJIEH.

13. OxucnurtensHO-BoccTaHOBUTENbHBIe peaknuu (OBP). IlpaBuma ompexeneHus creneHH OKHCICHUS. OKHUCIUTENH U
BoccraHoBuTemn. Knaccupukamus OBP. Hampasmennocts OBP. VcmomszoBanne OBP B anmekTpoxuMmmdeckux mpeoOpa3oBaTeisix
SHEPTHH, B AaHATTUTUYECKON XUMUH U JIp.

14. O6mue CBOWCTBA METAJUIOB. 3aBHCHMOCTh METAJJIOB OT MOJIOKEHUsI B mepuoauuyeckor cucteme J[.M. Menneneesa. OCHOBHBIC
MeTOMbl Moiy4yeHus. Vcrnonp3oBaHHe B KayeCTBE KOHCTPYKIIMOHHBIX MaTepHasioB. DHU3UKO-XMMHUYECKHE MPOLECCHl MPU CBAPKE U
naiike MetaysoB. CraBel. @U3UKO-XUMUYECKUH aHaIu3. /JluarpaMMbl COCTOSTHUS TBOMHBIX METANTMYECKUX CUCTEM C 0Opa3oBaHHEM
9BTEKTHUKH, MHTEpPMETALTHAA U TBEPJIOTO pacTBOpa. Mcrnoap30BaHUE CIIJIABOB B TEXHUKE.

15. DnexTpoxumus. DIEKTPOIHBIA MOTeHUMAN. M3MepeHue CTaHIapTHBIX 3JIEKTPOAHBIX MOTEHLMANIOB. BOmOpPOIHBIA 3JIEKTPOLI.
VYpaBrenne Heprcra. XuMudeckne UCTOYHHKH TOKA: TaJbBAaHHYCCKHE W TOILTMBHBIC 3IIEMEHTHL. DICKTPOXUMIUYECKAs TOJISPU3AILHSL.
VYpaBrenue Tadens. KucnorHeie U meI0YHbIE aKKyMYIATOPEL. HOBBIE THITBI aKKyMYJIITOPOB. DJIEKTPONIN3. DIEKTPOINA3 PACIUIABOB U
pactBopoB. KaromHoe BOCCTaHOBIEHHE W aHOJHOE OKHCICHHE. DIIEKTPOJIN3 PACTBOPOB C PACTBOPUMBIMH H HEPaCTBOPHMBIMH
aHosaMu. 3akoHbl Papanes. Beixon no toky. [Ipumenenue snexkrponusa. ['anpBaHomnacTika. ['anbBaHocTerus.

16. Koppo3us meramioB. KuHeTnka ¥ TepMOAWHAMMKA TA30BOW M AJIEKTPOXUMHUUECKONW Koppo3uu. Bumsl kopposun. Kopposus mnof|
JeificTBueM OnyXJaromux TOKOB. CIOCOOB!I 3aIUTHl OT KOPPO3HUH: JIETUPOBAHUEM, 3AIIUTHBIMHU MOKPBITUAMH, 3JIEKTPOXUMHUYECKUMU
croco0amu, U3MEHEHHEM CBOICTB KOPPO3HOHHON CPEIbl, pallMOHAIBHBIM KOHCTPYHPOBAHUEM H3JIENIHH.

17. Oprannueckue coeaunenus. OOmiast xapakrepuctuka. OTIMYUTENbHAsT OCOOEHHOCTh. Teopus XUMUYECKOro CTpoeHust A.M.
ByrnepoBa. DyHKIHMOHAJIBHBIC TPYIIBI OPTaHUYECKUX COCHWHCHUU. [IpuMepsl MpelneNbHBIX M HEMPEIebHBIX YTIIEBOIOPOJIOB,
CIUPTOB, (PCHOJIOB, aTbJICTUIOB, KETOHOB, KAPOOHOBBIX KHUCJIOT, IIMPOKO MPUMEHSIEMBIX B TEXHUKE H HAPOTHOM XO3SHCTBE.

18. Bricokomonekyisipable coeauHenus. I[lomumepsl. Ilomumepnbie Matepuanbl. Onuromepbl. MeTOAbl CHHTE3a IMOJMMEPOB:
[oJIMMEepHU3alus U NMOJIUKOHIeHcaus. MHunuaTopsl U karaauzaTopsl. CTpyKTypa noiumepoB. JInHelHble, pa3BETBICHHBIE U CETYAThIE
nonuMepbl. Xumudeckue cBsi3u. DHU3MKO-MeXaHW4YecKue CcBoWcTBa monumepoB. Bynkanuzauusa. IlonumepHsie MaTepuanbl.
KoHcTpykimoHHbIe TuTacTHIecKue Macchl. COCTOSIHYSI TMHEHHBIX ITOJTMMEPOB.
DuU3NKO-MeXxaHMYEeCKHEe CBOKMCTBA NOJUMEpoB. [IpuMeHeHre moMMepoB Ha TPAHCIIOPTE.
19. KauecTBeHHBIH aHanmm3. XuMUYecKas HWASHTUQUKaANUsA BemecTB. KonuuecTBeHHBIM aHanu3. Kiaccupukamus MeTooB.
['paBuMeTprueckuii Meton. Tutpumerprdeckuii ananm3. KommekcoHoMeTpudeckoe TUTpoBaHHE. OKHCINTEIBHO-BOCCTAHOBUTEIHHOE
TUTpoBaHWE. WHCTpyMeHTaldbHBIE METOJBl aHaIM3a: XpoMaTorpauueckui, KOHIYKTOMETPHUUCCKHUA, TOJIAPOT papUIECKHIA,
MOTCHIIMOMETPHYSCKU. DU3NKO-XUMHUIecKuid aHanmm3. ONTHYECKUE METONBI aHAIN3a. XUMHUYECKUE M (PU3MUECKUEC METOMBI aHAIH3a.
CoBpeMeHHbIC KOHCTPYKIIMOHHBIC MAaTePHalbl U UX (PU3HKO-XUMUYECKUE CBOMCTRA.

20. Postb XMMUM B OXpaHe OKpY’Karolel cpelibl. 3amyra BO3AYIIHOTO U BOJAHOTO 0acceitHOB.

KOHTpOJII)HaH paGOTa BKJIIOYACT 3aJlaHus 1O OCHOBHBLIM pas/ecjiaM, U3y4acMbIM B KypC€ XUMHUU!
- 3aKOH DKBHBAJICHTOB,
-XUMHUYECKasA TCPMOANHAMHUKA,
-XUMHUYECCKasA KHHETHUKA U PABHOBECHUE,
-CTPOCHHE aToOMa,




-nepuoandeckuit 3akoH JI.1. Menneneena;
-XUMUYECKasi CBS3b;

-POU3BEICHUE PACTBOPUMOCTH;

-CBOICTBa PacTBOPOB;

-HOHHO-MOJIEKYJISIPHBIC PEaKIINU B PaCTBOPAX JIEKTPOJIHUTOB;
-TUAPOIIN3 COJEH;
-OKHCIIATEIIEHO-BOCCTAHOBUTEIIFHBIE PEAKITH;
-XMMHYECKHE CBOKWCTBA METAILIIOB;

-KOPPO3HsI METAJJIOB;

-TaJIbBAHUYECKHE DJICMEHTHI,

-3JIEKTPOJIU3;

-IOJIMMEPHI.

5.4 MeToaudeckue MaTepuaJjbl, onpeacJasiiomue npoueaypbl OUCHUBAHUA

Onncanne npoueaypbl OeHUBAHUS «3aIMTA 0TYETA MO MPAKTHIECKAM/Ia00PATOPHBIM PadoTam».
OI1lcHUBaHUE UTOTOB JIA0OPATOPHOU PaOOTHI IPOBOIMTCS MPEIOAABATEIIEM, BEAYIIIMM JIa00PaTOPHBIC paOOTHI.
Ilo pesynpTaTaM MPOBEpPKH OTYETA MO JT1A0OPATOPHOW paboTe OOYYAIOMIUIICS MOMYyCKAeTCs K €ro 3alluTe MPH YCIOBUH
COOJIFO/ICHHS TICPEUUCIICHHBIX YCIIOBHIA:
— BBITOJTHEHBI BCE 3a/1aHHS;
— OTCYTCTBYIOT OLIHOKH;
— 0(OpPMIICHO B COOTBETCTBUH C TPEOOBAHHUSIMH.
B ToM cnydvae, ecnu cojaep)KaHHE OTYEeTa HE OTBEYACT MNPEABSBISCMBIM TPEOOBAHHUSIM, TO OH BO3BPAIIACTCS aBTOPY HA
mopaboTky. OOyUaroNHiics TODKEH Hepe/iesiaTh OTUET C YIeTOM 3aMevaHuii. ECITM COMHEHHS BBI3BIBAIOT OTACIBHBIC ACMIEKThI OTYETA, TO
B 3TOM CIIy4ae OHU PacCMATPHUBAIOTCS BO BPEMsI YCTHOM 3aIlUTHI.

3amra oTUeTa MO J1abOpaTOpHOW paboTe MPEnCTaBiIsACT COOOW YCTHBIA MyONMMYHBIA OTYET OOYYAIOIIErocs O pe3ysbTaTax
BBITNIOJIHCHMSA, OTBCTHI Ha BOIIPOCHI IPEIIOAaBaTCIA.
OTBeT 00y4aroIerocs OIICHUBACTCS IPEMOABATENIEM B COOTBETCTBHHU C KPUTEPHUSIMH, OITUCAHHBIMU B MyHKTE 5.2.

Onucanne npouexypsl ouenupanusi «3AYET C OIL[EHKOWM». 3AYET C OLIEHKOWM npuauMaercs BeayluM
TpenoaaBaTeeM Mo JaHHON yuebHoil mucrmminae. SAUET C OIIEHKOWM MoskeT MpoBOIHTBCA Kak B JOpMe OTBETa HA BOIPOCHI
Ouiera, Tak ¥ B MHBIX opMax (TECTUpOBaHKE, KOJUIOKBUYM, IUCITYT, KEHC, 3CCe, IeJI0Bast WM POJIEBas UTpa, IPE3EHTAIMs MPOEKTa HiIH
noptgoano). Popma onpenensiercs npernoaasateneM. Mcxons u3 BeIOpaHHON (OPMBI, OITHCHIBACTCST METOMKA TIPOLETYPhI OLIEHUBAHUSL.

ITpn mpoBepeHnn ycTHOro 3adera oOydaromemycs: npenoctasisiercs 30 MHHYT Ha MoarotoBky. Ompoc oOywaromierocst 1Mo
OuieTy Ha yCTHOM 3adeTy He Jo/bkeH npeBblmath 0,35 waca. OTBeT 0Oydaromierocsi OLEHWBAETCS B COOTBETCTBUH C KPUTEPHUSIMH,
ONMCAHHBIMU B IIYHKTE 5.2.

Ilpu npoBemeHu:m 3adeta C OIEHKOW B  Qopme TectmpoBanus B cucreme «Moodle» (pexum  mocryma:
http://do.samgups.ru/moodle/) KonMuecTBO TECTOBBIX 3aJaHHWil M BPEMs 3aJaeTcsl CHCTeMOW. Bo Bpemsi MpoBeIEHUs 3adyera C OILEHK|

oOyyaromuecss MOTYT IOJb30BATHCS MPOrpaMMON JUCHMIUIMHBL, CIIPAaBOYHON JHUTEpaTypod, KaJIBKYyIATOPOM. Pe3yipTaT KakIoro
00y4aroIIerocs OLEHNBACTCS] B COOTBETCTBUH C YHUBEPCAJIBHOMW ILIKAJION, TPUBE/ICHHOM B IIyHKTE 5.2.

6. NIEPEYEHb YYEBHO-METOJUYECKOT' O OBECIHHEYEHUSA 1JISI CAMOCTOSATEJBHOU PABOTHI
OBYYAIOIIMUXCSI IO JUCIUITVIMHE (MOAYJIIO)
6.1 IlepeyeHb OCHOBHON M JONOJHUTEIbHON Y4eOHOM JIUTEPATYPbl, HEOOXOAMMOM 1JIsl 0CBOECHMS TUCHUIIMHBI (MOLYJIs1)

6.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, 3aruaBue HsparenncrBo, rog | Koa-so
COCTABHUTEJIH
Ji1.1 [H. JI. I'nunka OO1mas xumMusi: yaeObHoe mocodue. Mocksa : KnoPyc, 9BC
2019. — 748 ¢ BOOK.ru
J1.2 [O.C. Cupotkun Xumus: yaeOHHK. Mocksa : KnoPye, |9BC
2019.—363 ¢ BOOK.ru
J1.3 H.JI. I'muuxa Oo6mas xumust : YueOuuk/ H. JI. [nuaka ; mox pexn.: B. A. ITonkoBa, (M.: U3natenscTtBO 50
A. B. babkosa. IOpaiit: N]1 FOpaiir,
2011. -886 ¢
6.1.2 lonoJiIHUTEIbHASA JIUTEpATypa
ABTOpBI, 3aruaBue MsparenncrBo, rog | Koa-so
COCTABHUTEJIH
J12.1 H. B. KopoBur |O06miast xumus : Y4eO. U1 TEXHUYECKUX HATpaB. U CIICIl. By30B M.: U3a-Bo "Beicimas |99

mkoina", 2002. -558

U12.2 H. B. Koposun OOm1ast xuMust: ya9eOHUK 7S TEXH. BY30B M.: Beic. mik., 2008)2



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

J12.3 H. B. KopoBun 3aauu ¥ yIpaxHeHHS 110 o0IIe XuMun: yue0. mocodue 11 By30B (M.: Beicmmas mikosna, (12
2004. -255 c.
J12.4 H.J. 3y6pes WmxeHepHas XMMUsI Ha XKeJIE3HOIOPOXKHOM TpaHcnopte : Yuebnoe | M.: XKennopuznar, (52
nocodue 2002.-319 c.
JI2.5 C.A. Ily3axoB COOpHUK 3a71a4 ¥ YIpaKHEHUH 1o o0uiei xumun : YdyeOHOoe M.: " Beicmias 12
mocooue mkona ", 2004 -255
6.2 Meroanueckue pa3padoTku
ABTOpBI, 3argaBue H3npatenancTBO, rog | Kou-Bo
COCTABHTEJH

M1 |cocr. JI. M. CrpaBouHslii Matepuan o aucu. "Xumua" u "Kopposus Camapa: CamI'YIIC, |284
Bacunpuenko [u MeTayuioB": s cTyA. 1 Kypca Beex cretl. U popm oOyueHHs 2012 + 31, KOs
Ip.]. (Ne 3120) B JIOK.CETH

M2 |BacunpueHko [u OCHOBHBIE KJIACCHl HEOPTAaHWMIECKUX COeNMHEHNH: MeTo . ykazanus |Camapa: CamI YIIC, |288
Ip.]. K BBITIOJTHEHHIO Ta00paTOpHOIT pabOTHI 10 XMMHUH IS CTY[. BCEX 2012 +371. KoTIHA

croen. u ¢popm obyuenus (Ne 3117) B JIOK.CETH
By3a

M3 [cocr.: JI. M. OKHCINTENTHLHO-BOCCTAHOBHUTEIILHBIE IIPOLIECCHI: METO/I. YKa3. K BhIIL [Camapa: Cam[ YIIC, |212
Bacunpuenxko, H. B. [ma0. paboT mo xumun A cTy . Beex cretl. U popm o0yd. 2008 + 91, Kot
CoroBa (Ne 2185) B JIOK.CETH

By3a

M4 |coct. JI. M. Xumus : 1a00paTOPHBIA MPAKTUKYM IS 00YJaIOIINXCS 110 Camapa:

Bacunpuenko [u CHEeNMaTbHOCTAM U HalpaBJIeHUsAM noarorosku: 23.05.01 — CamI'VIIC,2015
Ip.]. HazemHuble TpaHCIOPTHO-TEXHONIOTHYECKUE CpeacTBa, 23.05.03 —

[ToaBmxHOM cocTaB »kene3HbIX Aopor, 23.05.04 — Dkcmnyatanus

JKene3HbIX 1opor, 23.05.05 — Cucrembl ob6ecnieyeHus! TBHKEHUS

1oe3a0B, 23.05.06 — CTpoUTENbCTBO KENE3HBIX JOPOT, MOCTOB U BU

TpaHCIOPTHBIX ToHHeNeH, 09.03.02 — MHpopMalMOHHBIE CHCTEMBI U

TexHO- jorud, 13.03.02 — DnekTposHepreTHKa U 3JIEKTPOTEXHUKA,

15.03.06 — MexaTpoHuka u poboToTexHuka, 20.03.01 —

Texnochepnas 6e3omacHocTh, 27.03.01 — Crangaptusanms u

metpodorus, 27.03.03 — CucteMHbIN aHaIU3 U yNIpaBiICHUE OYHOHN U

3a04HO# (hopMm 00yueHust (Ne 3940)

M5 |coct.: JI. M. XuMus: TeCTOBBIC 3aJJaHMs IS CTYII. BCEX CIlell. o9H. u 3a04. popm [Camapa: CamI[ ' YIIC, [50
Bacuisuenko, H. B. [00y4. (Ne 2379) 2009 + 1. KOTIHS
CoroBa B JIOK.CETH

M6 |coct. JI. M. Kopposus MeTannoB u cpeicTBa 3alluThl OT HEE: METOJI. YKa3. K Camapa : CamI'VIIC, [37+ om1.
Bacunpuenko [u BBIIL. J1a0. paboT ISl CTY. BCEX CIEL. O4YH. U 3a04. (hopM 00yH. 2010 KOIHS B
ap.]. JIOK.CeTH

M7 |cocr. JI. M. WHCTpyMeHTambHBIE METO/IBI aHATIH3a: METO. PeK. K U3yd. IUCII. Camapa: CamI'VIIC, |OU
Bacunpuenxo [u "Xumusa" u "Koppo3us METaIOB U CpeACTBa 3alluThl OT Hee" 2010
np.]. (Ne 2610)

M8 |coct.JI. M. Xumus. Y. 2: TecToBBIC 3aIaHUS U CTY/. BCeX crell. ouH. u 3a04. [Camapa: Cam['VIIC, |41
Bacuibuenko [u dbopm 00y4. (Ne 2730) 2010 + 1. KOTIHS
Ip.]. B JIOK.CETH

M9 |[coct. JI. M. Xumust. OpraHn4ecKkre COeAMHEHNS | METOANYECKIE yKa3aH!s K Camapa: CamI'VIIC, |137
Bacunbuenko [u BBIIIOJIHEHHIO JIA0OPAaTOPHBIX paboT AJA CTYIEHTOB BCEX 2012 + BIIEKT.
ap.]. crennatbHOCTEH O9HOI 1 3a0uHO# Gopm oOyuerns (Ne 3181) Komus B

M10 |[coct. JI. M. XuUMHSA : METOJIMYECKUE YKa3aHUsI K BBITIOJIHEHUIO Camapa: CamI'VIIC,
Bacunbuenko [u CaMOCTOSTENLHBIX paboT I 00yJaromuxcs 1o cnenuanbHoctsm 1 |2015
ap.]. HanpasJIeHUaM noArotoBku: 23.05.01 — HaseMHbIe TpaHCIIOPTHO- OU

TexHoJioruueckue cpeactna, 23.05.03 — [MoaBuxkHOM cocTaB
JKENE3HBIX J10- por, 23.05.04 — DkcrutyaTanus )Kelne3HbIX TI0pPOT,
23.05.05 — Cucremsbl obecrieueHus JBH- KeHUs 1Moe310B8, 23.05.06 —
CTpOUTENbCTBO KENE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX
toHHeNeH, 09.03.02 — MHdopMaIoHHbIe CHCTEMBI U TEXHOJIOTHH,
13.03.02 — DniexTpo- SHEPreTHKa U IeKTpoTexHuKa, 15.03.06 —
Mexarponuka u podorotexuuka, 27.03.01 — Crangaptuzanus u
Metpoorus, 27.03.03 — CucteMHbIi aHaIU3 U yIpaBJIeHUE,
20.03.01 — TexHochepHas 6€30MaCHOCTh OYHOM U 3a09HON GopM
oOyuenus (Ne3944)

M11 |[coct. JI. M. KomMnekcHbie COeIMHEHUS: METOJUUECKHUE YKA3aHUS K Camapa: CamI'VIIC, |180
Bacunbuenko [u BBINIOJTHEHHIO J1a00paTOpHON pabOoThI 0 XMMUH IS CTyIeHTOB Beex |2013 + 211, Konus
np.]. CIIEIUANIBHOCTEH O9HOH 1 3a0uHON (hopm oOyueHus (Ne 3343) B JIOK. CE€TH




M12 |[coct. JI. M. Hopmupyemsie pusnko-xumMuueckrue xapakrepucTuku MoTopubix  |Camapa: CamI'VIIC, (186
Bacunbuenko [n Maces : METOANIECKUE YKa3aHUsI K BBIIIOJTHEHHIO J1a00PaTOPHBIX 2013 + 511, Komus
ap.]. paboT 1o XMMUHM JJIsL CTYACHTOB BCEX CIIEIMAIBLHOCTEH OUHON 1 B JIOK. CETH

3a0uHO hopm oOyueHus (Ne 3360) BYy3a

M13 |[coct. JI. M. Xumusi. PacTBOpBI: METOAUYECKUE YKA3aHUS K BBIIIOJIHEHUIO Camapa: CamI'YIIC, |287
Bacunbuenko [u ap.] [mabopaTopHbIX paboT Ui CTYICHTOB BCEX CHeHanbHOCTEH ouHoit 2012 + 971. KoTuUs

u 3a04HO# popm oOyderns (Ne 3131) B JIOK. CETH
6.3. Ilepeuennb pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""UHTepHeT"
HanmenoBanue pecypca Ja. agpec
91 —-OBC «bubnuoTex", pecype nocrymneH ¢ modbix ITIK nocne perncrpammu 8 [https://samgups.bibliotech.ru
6ubmmoTexke.
22 - DOBC w3pmarensctBa "Jlawp" (Temarmueckuii maker: MmxeHepwo-[http://e.lanbook.com/
TeXHHYecKne Hayku (KHUrH m3natenbctBa «YMIL XXJIT»)). Pecype mocrymen ¢
moObIx 1K mocie peructpariu ¢ Jr000ro KOMIBIOTEPA By3a.
CX] - DBC "AiibGykc", pecype mocryred ¢ nobbix ITK mocne perucrpaunum c|http://ibooks.ru/
IF000r0 KOMIIBIOTEpA BY3a.
94 - @I'BOY «VYuebHO-MeTOAMYECKUM UEeHTp Ha kenesHomopoxkuom|http://library.miit.ru/miith.php
TpaHcrnopre». JloCTyIl K MOJIHBIM BEPCHUSM KHUT U3JAaTENIbCTBA BO3MOXKEH II0CIIE
peructpanmu Ha caiite MM Ta ¢ nro6oro I1K Hamero yauBepcureTa.
95 |- Uudopmanmonnas cuctema "EnuHoe 0KHO 10CTyHa K 00pa30BaTeIbHBIM http://window.edu.ru
pecypcam" npenocTaBiseT CBOOOIHBIH JOCTYII K KaTalory 00pa3oBaTelbHbIX
MHTEPHET-PECYPCOB M MOJHOTEKCTOBOM JIEKTPOHHON Y4eOHO-METOMYECKO
OoubIHMoTEeKE A1 00IIEro U MPOPECCUOHATBHOTO 00pa30BaHUs.
96  |«MHTepHeT-TpeHaXEephI B chepe 00pa3oBaHUsD» — pecypc NpeIHa3HAYEH IS WWW.i-exam.ru.
CaMOKOHTPOJIA H LIEJICHATIPABJICHHON IIOATOTOBKH 00yJaronuxcs K
npoLeaypaM KOHTPOJISI Ka4eCcTBa; sl KOHTPOJISL YPOBHS 00yUSHHOCTH
o0ydJaromuxcs B paMkax 00pa3oBaTeIbHOTO TIpoliecca B By3e / cCy3e.
7. METOJUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIUXCS ITO OCBOEHHUIO JUCIUITVIMHBI (MOAY JIST)
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Jucrumuinaa «XUMHUST» B COOTBETCTBHUH € yUe€OHBIM TUTAHOM crienraibHocT 23.05.05 u3ydaeTcss B TeUSHHE BTOPOTO CEMECTpa Ha
MIepBOM Kypce (3a09HOe 00ydeHwue).

[Tporpammoii ipeycMOTPEHBI TEOPETUIECKUE 3aHITHSI (JICKITUH ), TPAKTHUECKUE M JTA0OpaTOpHBIE pabOTHI.

TeopeTtndeckue 3aHATHS IPOBOIATCS B COCTABE ITOTOKA, & MPAKTHIECKUE 3aHATHSI, 1a00paTOpPHBIE PAOOTHI — B COCTaBE I'PYIIIIBI
(momyrpynmsl).

[Ipu mpoBeaeHWM 3aHATHIA HCHOJB3YIOTCSA IedaTHBIE (YIEOHHWKH, MOCOOWs, CHPABOYHHKH M METOIWYECKHE DPa3pabOTKH),
JIEMOHCTpAIMOHHbBIe (IUIaKaThl, JTabopaTopHOE 000pymOBaHHE, TPHOOPHEI) M MYNIbTUMEIWHHBIC (CIal-(QIIbMBI, IPE3eHTalMOHHBIC
MaTepHalsl Ha 3JIEKTPOHHBIX HOCUTEIISIX) CPEACTBA O0YIEHHS.

B xone nexkuumii mpemnosaBarens U3IaracT M pa3bsCHIET OCHOBHbIC, HANOOJIEE CIOXKHBIE MMOHATHS TEMBI, a TAKXKE CBSI3aHHBIE C
HEW TEOpEeTHUYECKHEe W IPaKTHYECKHe MpOOJIEMbI, JaeT PEKOMEHAAIMH Ha BBHIIIOJHEHHE CaMOCTOSTENbHOH paboTel. ConepikaHue n
CTPYKTypa JIEKIIMOHHOTO MaTepHaia J0JKHBI OBITh HalpaBieHbl Ha (OPMUPOBaHKE y 00yYarOLIETOCs COOTBETCTBYIOIMX KOMIETECHIINH
U COOTHOCHUTBHCS C BRIOPAaHHBIMH IIPEIOAABATEIEM METOJAMU KOHTPOJIS M OLIEHKOH UX YCBOCHHUS.

B xone nexuuii 00y4aronMcsi peKOMEHAYETCS: - BECTH KOHCIIEKTHPOBaHUE yueOHOro Marepuaia; - oOpariaTh BHUMaHHE Ha
KaTeropuu, GOpMyIHPOBKH, PACKPBIBAIOIINE CONEPKAHUE TE€X HIIM MHBIX SIBICHWH W MPOLECCOB, HAyYHBIC BBHIBOABI M IPAKTHIECKHE
PEKOMEHIAILNH TI0 X IPUMEHEHHIO; - 33]1aBaTh MIPENOAaBATEII0 YTOUHSIIOLIHE BOIPOCHI C LIENIbIO YSICHEHHS TEOPETUUECKHUX TTOJI0KEHHUMH,
paspeleHns CIOPHBIX CUTyanuid. B pabounx KOHCHEKTaX JKeNaTelbHO OCTaBIISATH HOJIS, Ha KOTOPBIX BO BHEAYAUTOPHOE BPEMs MOXKHO
cenaTh MOMETKH U3 y4eOHO-METOANYECKOTO 00ECHEeUeHUs AIsI CaMOCTOSTENbHON PaboThl 00YJaIOIMXCs, JOMOTHAOMIET0 MaTeprai
MPOCITYIIAaHHOW JIEKIMH, a TaKKe IOMETKH, MOJUepKUBAIONINE O0COOYI0 BaKHOCTb TEX WJIM MHBIX TEOPETUYECKUX IOJIOXKEHWH. J{is
YCIIEITHOTO OBJIAJICHUS KYpPCOM HEOOXOIMMO TOCEIaTh BCE JEKLUH, TaK KaK TEMaTHIECKUH MaTepHal B3aUMOCBSI3aH MEXIy coboi. B
clly4asix TPOIYCKa 3aHSATHS CTYIEHTY HEOOXOIMMO CaMOCTOSTENIbHO M3YYWTh Marepuall ¥ OTBETHTh Ha KOHTPOJIbHBIE BOIPOCHI I10
MIPOITYIIEHHOH TeMEe BO BPEMsI HHIMBHUIYAIbHBIX KOHCYIbTANH.

JlabopatopHbele pa®OTHI HampaBiIeHbl Ha 3aKPEIVICHWE TEOPETHYECKOTO MaTepHalla M BBIPAOOTKH HABBIKOB IPOBEACHUS
OKCIICPUMCEHTAJIbHBIX HAaYYHBIX I/ICCHeJIOBaHI/Iﬁ PA3INYHBIX TEIJIOTCXHUYCCKUX SIBJICHUM U OLICHKH HOFpeLHHOCTeﬁ H3MepeHHﬁ, a TaKXe
HaBBIKOB paOOTHI C COBPEMEHHON HAyYHO-HCCIIE0BATENLCKON alapaTypoii.

[lpu opraHuzanuu BHEAYIMTOPHOH CaMOCTOSTENBHOH pPabOTHl MO JAHHOW JUCLUILIMHE NPEIOAaBaTeli0 PEKOMEHIYeTCs
HCTIONIb30BATh CIIEAYIONIHE €€ (hOPMBI:

- peleHne CTYACHTOM CaMOCTOSITENbHBIX 3a7a4 OOBIYHON CII0’KHOCTH, HAIIPABJICHHBIX HAa 3aKpeIyIcHUe 3HAaHUN 1 YMEHUH;
- BBIIMIOJIHCHNUEC MHANWBUAYaJIbHBIX 3aﬂaHI/Iﬁ MOBBIIIIEHHON CJIOKHOCTH, HAIlpaBJICHHBIX HAa Pa3BUTHUC Y 06yl1a101u1/1xc;1 Hay4YHOro
MBIIIJICHUS] 1 HHUIUATHBBL.

JIoIyCKOM K MTOTOBOMY KOHTDOJIIO B BHJIE 3a4eTa C OLCHKOW SBIISICTCS BBINOJHEHHME W 3alllUTa BCeX J1a0OpaTOpHBIX pador,

MIPEAYCMOTPEHHBIX 11.4; pelIeHne HHANBUAYAIbHBIX 3aTaHUH.

IToaroToBka k 3a4eTy ¢ OLEHKOW MPEAIoNaraer:

- U3y4Y€HUE OCHOBHOM U JONOJHUTENBHOM JIUTEPATYPBI;
- U3y4YEHUE KOHCIIEKTOB JIEKLUii;

- pellleHNe THIOBBIX 3a/1a4;

- y4acTHe B IPOBOAMMBIX KOHTPOJIbHBIX OIIPOCAX;

- TECTUPOBAHUE O TEMAM;

- ydacTHe B pa30opax KOHKPETHBIX CUTYalnH.

8. ”HOOPMAIIMOHHBIE TEXHOJIOT MW, UCIIOJIb3YEMBIE TP OCYIIECTBJIEHUU OBPA30BATEJILHOTO
MPOILIECCA 110 JUCUUILTAHE (MOIY.IIO)

BHC,I[pCHHaH B 06paSOBaTGJ‘IbHLIﬁ ponece, peryjsipHO  HaloJHACMas H oOHOBIIIEMAs QJICKTPOHHBIMU KypCaMH 110 BCEM
JUCHUIIIIMHAM, pcalin3yeMbIM B YHUBCEPCUTCTE, MoAyJibHasg 06I>CKTHO-OpI/I€HTI/IpOBaHHa}I JUHaAMHU4YCCKas yqe6Ha;{
cpena(Moodle),pazpaboTanHass ¢ [ENbIO OpraHu3alMyd  ayJAWTOPHON, BHEAYAWTOPHOW pabOThl CTYAEHTOB U JAUCTAHIIMOHHOTO
06yuenus. JMOC Moodle http://do.samgups.ru/moodle/user/profile

8.1 IlepeyeHb NporpaMMHOro odecrnevyeHusi U MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

8.1.1 |Hcmnonp3oBaHne CrENHATU3UPOBAHHOTO IPOIPAaMMHOT0O 0OecTIeueH s JaHHOH MporpaMMOoi He TIPeyCMOTPEHO

9. OIMCAHUE MATEPUAJIbLHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM JIUIsI OCYIIECTBJIEHUS
OBPA3OBATEJIBHOI'O MNPOIECCA IO JUCHHUIIJIMHE (MOAYJIIO)

.HCKIII/II/I 1 MPAKTUYCCKUC 3aHATUA [IPOBOAATCA B y‘le6HBIX AYyAUTOPUAX B COOTBETCTBUU C PACIIMCAHUEM 3aHATHH. .Ha60paTOpHLI€ paGOTBI
I[IPOBOJATCA B na6opaT0p1/mx Kaq)enpm «I/IH)KGHepHI)IC, TyMaHUTAapHbIC, CCTCCTBCHHOHAYYHbIC U O6III€HpO(1)eCCI/IOHaJ'IBHLI€
JAUCHUITIIINHBI»

'YueOHO-Hccae0BaTebeKast taboparopust: annapar Kumma, 6apomerp, aksaauctuusitop JJ3-4-2, secst HR 200,
(oroanexropokonopumerp KOK -3-01, meus mydensnas MUMII-II, HuskoremmieparypHas 1adboparopHast snekrporneds SNOL

JlaGopaTopust 00ImIei XUMHH: CYIIIIIBHBIN MKad, yCTPOUCTBO Il OBICTPOTO MPOCYIIMBAHHUS XMM.IIOCY/IBI, INTATHUB J1a0OPaTOPHBIH (5
I1IT.), aKBaAUCTHILISITOP, OapOMeETp, BECHI JIEKTPOHHEIE, artnapar Kumnmna, mummusonstmerp pH-410




