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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHWS 110 JUCUUIIVIMHE (MOAYJIIO), COOTHECEHHBIE C
INVIAHUPYEMBIMHU PE3YJIIBTATAMUN OCBOEHUS OBPA3OBATEJIBHOU TPOT'PAMMBI

1.1. lesn ocBOEHNS TACHHUIUITAHBI (MOXYJIS)

OOy4yeHne XMMUH B BBICIIEM Y4EOHOM 3aBEJICHUH IPECIeayeT ABE OCHOBHbIEC Lienu. [lepBas - oOmieBocnuTaTeNnbHas - 3aKI0YaeTCs B
(bOpMHpPOBaHMM TMAJIEKTUKO-MATEPUATUCTUUECKOTO MHPOBO33PEHHSI OOY4YaloIIerocs, pa3BUTHM KyJbTYphl MbIIUIeHUs. Btopas -
MpakTHIECKasi, CBsI3aHHas C (POpMaMHU NPUMEHEHUS] XHMHUECKHX 3aKOHOB M IPOLIECCOB B COBPEMEHHOM TEXHUKE, a TAKXKE 3HAHUSAMH O
CBOMCTBAaX XMMUYECKHUX MaTepHaloB. B mpomecce M3yueHHs MUCHUILIMHBI OOy4Yaronuicsl MOTydaeT 3HAaHHS, HaBBIKH, KOMIETEHIINH,
HeoOXonumble sl NpodecCHOHANBHON JeaTeNbHOCTH. B 00sacTH  MPOM3BOACTBEHHO-TEXHOJIOTHYECKOH JEATENBHOCTH LIENBIO
VCIUIUIMHBL SBISETCS HAy4nTh  OOydaromierocst  pa3pabaTelBaTh TEXHOJOTHH OOBEKTOB NPO(ECCHOHATBHOW ESITEIPHOCTH B
00JIaCTAX XUMHYECKOH NPOMBINUICHHOCTH, B NPEANPUATHSAX pa3IMYHOTO BHJA JESTENBHOCTH. {19 BBINOJHEHHS IPOSKTHOM
eATeIPHOCTH TUCHUIUIMHA JaéT OCHOBY TIPAMOTHOTO IOAXOJa K pPa3pabOTKE TEXHONOTHHM, K OOOCHOBaHMIO TEXHHYECKOH W
PKOJIOrM4ecKol Oe30MacHOCTH TPHMEHSEMBIX BELIECTB WM MaTepHaioB. s HaydHO-HCCIIENOBATEIILCKON JEATEIIbHOCTH 3HaHHE
IVICIIUIIIMHBI TI03BOJISIET 0OOCHOBAHHO TOJXOIUTH K BBINOIHEHHIO 3KCIEPUMEHTAIbHBIX U JIAOOPATOPHBIX HCCIIEIOBAHUM, TIOATOTOBKE
oT4yeToB. [l BEACHMS OPTraHW3alMOHHO-YNPABICHYECKONW NEATENPHOCTH IHWCIHWIUIMHA YYUT YMCHHIO OOOCHOBBIBATH NPHMEHSIEMBIC
peneHusL.

1.2 Komnerenuuu o0y4yarouierocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHS IMCHUILIUHBI (MOAYJIs1)

OIIK-1: CnocobeH pemaTs HHKeHepPHbIe 3a/1a4d B MNPO(ecCHOHAIBHOH IeATeTbHOCTH € HMCHOJb30BAHHEM METO/I0B
€CTeCTBEHHBIX HAYK, MATeMAaTH4YeCKOI0 AHAJIU3Aa H MOJeIUPOBAHUS

Huaukarop  [OIIK-1.2. [TpoBOgMT SKCIIEPMMEHTHI IO 33JAHHON METOJUKE U AaHAIU3UPYET MX PE3YNILTATHI

Huaukarop OIIK-1.3. 3HaeT OCHOBHBIC MMOHATHUS U 3aKOHBI XUMHUH, CII0COOCH OOBSICHATH CYIHOCTh XUMHYCCKHUX SBJICHUN
1 TIPOLIECCOB

1.3. Pe3yabTarhl 00y4eHHs 1O JUCHMILINHE (MOTYJII0)

B pe3yjbTare 0CBOCHUSA NUCHUITIIMHBI 06yqaloumﬁcsl JOJIZKCH:

3HaThb:

OCHOBHBIE  3aKOHBI OPraHMYECKOH M HEOPraHMYECKOH XWUMHH, KIACCH()MKAIMIO M CBOMCTBA XMMHYECKHUX JIJIEMEHTOB, BEIIECTB U
COEIMHEHUH, METO/Bl TEOPETHYECKOT0 M SKCHEPHMEHTAIBFHOTO HCCIIEAOBAHUS, PEaKIMOHHYIO CIOCOOHOCTh BEIIECTB, CPENCTBA
KOMITBIOTEPHOH TEXHOJIOTHH B 00J1aCTH XUMUH, (QyHAaMEHTaIbHbIE KOHCTAHTH XUMHH, METO/Ibl XMMUUECKOI HICHTH()UKAIINN BELIECTB,
HOBEHIINE OTKPBITHA XUMHM M TEpPCIEeKTHBBI WX HCIIOIB30BaHMUSA B TEXHHUKE, (yHIAMEHTAJbHOE EJUHCTBO ECTECTBEHHBIX HAyK,
HE3aBEPUIEHHOCTh €CTECTBO3HAHUS M BOBMOKHOCTH €r0 JalbHeWero pasBuTua. OCHOBHBIE 3aKOHBI OPIraHUYECKOW U HEOPraHUYECKON
XHUMHH, KJacCH(UKAIMI0O M CBOHCTBA XHMHYECKHX JJIEMEHTOB, BEIIECTB W COCIWHEHHH, METOABl TEOPETHYECKOTO U
9KCIIEPUMEHTAILHOTO HCCIIEIOBAHNS, PEAaKIIMOHHYIO CIIOCOOHOCTBH BEIECTB, CPEJCTBA KOMIBIOTEPHOH TEXHOJIOTHUH B 00JIACTH XUMMH,
(dyHnaMeHTaIbHbIe KOHCTAHThl XUMHH, METO/IbI XUMHUYECKOH MACHTH(UKAIMU BELIECTB, HOBEUIINE OTKPBITHS XUMHH U MEPCHEKTHUBBI
UX HCIIOJBb30BaHUSI B TEXHUKE, QyHIaMEHTAIIbHOE €JMHCTBO €CTECTBEHHBIX HAyK, HE3aBEPLICHHOCTh €CTECTBO3HAHHS U BO3MOXKHOCTH
€ro JAJIbHEHIIEro pa3BUTUS

YMmerThb:

HCIOJIB30BaTh METOABI U CPEACTBA XUMHUYCCKOT'O NUCCIICAOBAHNA BCIIECCTB U UX HpGBpaH.[eHI/Iﬁ

Baanern:

HaBBIKaMU BBITIOJTHEHUS! OCHOBHBIX XUMHUYECKHUX JJaOOPaTOPHBIX omepanuii, Merogamu onpeneneHus PH pactBopos u onperneneHus
KOHLEHTpalui B pacTBOPaXx.

Konas! popmupyemsbix

HauMmenoBanme AUCIHUIIJIHMHBI o
KOMIIETCHIINHU

2.1 OcBanBaemasi JUCIUILTINHA

b1. O.12 XMus OIIK-1

2.2 TpeamecTByOIIME TUCHUTLTHHBI

Tpe6y10Tc;1 3HAaHUS [IPOTrpaMMbI cpeszeI‘/'I IIKOJIbI ITO MaT€EMAaTHUKCE, (1)I/ISI/IK€,

XUMHH.
2.3 OcBauBaemMble NapaALIeIbHO TUCIUNITHHBI
51.0.08 duznka OIIK-1
b1.0.17 DIEKTPOTEXHUYECKOE MaTepUalOBEICHHUE [TKO-2; ITKO-5
2.4 Tlocaexyonue TUCIUTNTAHBI
b1. 0.20 HKXEeHEPHAS YKOJIOTHS OIIK-1

51.0.04 Be30macHOCTh JKU3HEAEATEILHOCTH VK-8




OBYYAIOIIIUXCHA

3. OFBEM JUCHUIIVIMHBI MOAYJIsA) B 3BAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKATEMHUYECKHX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
HNPEINNOJABATEJIEM (I1I0 BUJAM YUYEBHBIX 3AHATHN) U HA CAMOCTOSTEJIBHYIO PABOTY

3.1 OO0beM JMCUUILTUHBI (MOAYJIST)

33ET

3.2 Pacnpenenenne akageMH4eCKHX 4acoB 10 ceMecTpaM (JuIs odo)/kypcam( 1 3¢o) 1 BHIaM yueOHBIX 3aHATHI

No cemecTpa (17151 0¢o) / Kypea ( aJs 3¢o)

B sausTHii 1 2 3 4 | 5 | s 7 8 9 10 | Wroro
yiI (PILA| VIO (PILA| YII |{PILA|YII|PILA| VII (PILA| VII |PINA| VII |PILA| YII (PILA| YII |PIIA| YII | PIIA| VII | PIL
KonrakTHas padora: [12.7 |12.7 12.7 (12.7
Jlexyuu 4 |4 4 4
Jlabopamopnvle 4 4 4 4
Ipakxmuueckue 4 |4 4 4
Kouncynomayuu 0.65 [0.65 0.65 ]0.65
Huo.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 KOHTPOJISA M BUABI CAMOCTOATEIbHOIH padoThl 00y4yalomerocs

®opmMa KOHTPOJISA Cemectp HopMbI BpeMeHH Ha caMOCTOSATEIbHYI0 padoTy 00y4aromerocs
(oo)/ Bun paGoTsl HopMbI BpeMeHH, gac
Kype(3¢o) =
IloaroroBka k aeKUUsAM 0,5 yaca Ha 1 yac ayTUTOPHBIX 3aHATUN
JK3aMeH [MoaroroBka K MpakTHYECKUM/ 1 gac Ha 1 yac ayTUTOPHBIX 3aHATHH
71a00PATOPHBIM 3aHATHAM
3ayer ¢ OLEHKOI 1 [onroroBka k 3auery 9 gacoB (0¢o)
Kypcosoii npoexr BrinonHeHne KypcoBOro npoekra 72 gaca
KypcoBas padora BrimonHaenne kypcoBoit paboTsl 36 yacoB
Kontpoabsnas 1 BrImonHeHIe KOHTPOIBHOM PaboTHI 9 yacos
PTP Brmonuenne PI'P 18 vacoB
Pedepat/acce Brmonaenne pedepara/scce 9 gacoB
4. COAEP) KAHUE JUCHUIIJINHBI MOAYJIs), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKABAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJIEMUYECKHUX YACOB 1 BU/10B
YYEBHbIX 3AHATUU
Yacel B
Ceme| K-BO HHTEPAKTHBHOI
Kon Bun dopme
HaumeHoBaHue pa3esioB U TeM crp / |ak.uac | Komnerenuun | Jiuteparypa P
3aHATHSA 3aHATUS
Kkype| oB K-Bo [ ®opma
aAK.MAC | 3apsaTHSA
Paznen 1. OcHOBHBIE 32aKOHBI
xumun. [lepuoanyeckuii 3aKoH.
CTpoeHue U cBOIiCTBA BellecTB,
XMMHYECKHX cHcTeM (PacTBOPbI,
aucnepcHbie). XuMHu4ecKasi CBs3b.
1.1  |OcHOBHBIE IOHATHS U 3aKOHBI Jlex 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI1.3
xumun. CTpoeHHe aToma. OIIK-11 J2.1J12.2J12.3
[lepnoanueckass  cucrema u
CHCTEMaTHKa »JJIEMEHTOB.
OCHOBHBIE XapaKTEPUCTHKH
371eMeHTOB. KuCI0THO-OCHOBHBIE
CBOICTBA BEILECTB. ['a30BbIe 3aKOHBI.
Pacuér 5KBMBaJIEHTHBIX Macc
JIIEMEHTOB M COCMHEHUI. MeTonbI 2
CHHTE3a NPOCTEHUIINX
HEOPTaHMYECKUX COCAMHEHHH.
OHeprust HIOHU3aLUH, CPOACTBA K
3IEKTPOHY,
3NIEKTPOOTPULIATEIHEHOCTb.
OnekTpoHHbIE GOPMYIIBI AaTOMOB H
noHOB. [lepnoandeckoe M3MEHEHNE
XapaKTEepUCTHK IO MEPUOLY, IO
TpyIme.




1.2 |HaBbixu pabOTHI B XUMUYECKOH Cp. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
nmabopaTopun M TEXHUKA 2 OIK-11 2 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 OIK-11 J122J123 M4
BOJIOPOLLY.

1.4 |OcHOBHBIE KITacChl HEOPTAHUYECKUX Cp. 1/1 6 [OHK-3; OIK-7; 1.1 JI1.2 JI2.1
COEIMHEHU. OIlK-11 227123 M2

1.5 |[Xumundeckue cBOHCTBA METAIIIOB. Cp. 1/1 4 [OIK-3; OIK-7; (JIL.TJI1.2 JI2.1

OI1K-11 J12.2 M4

1.6  |Bumbl XUMHYECKOH CBSI3U B C.p. 1/1 OI1K-3; OIIK-7; | JIL.1 JI1.2 JI2.1
Pa3IUYHBIX TUIAX COEIUHEHUM. OIK-11 2.2
I'uGpunnzanus aTOMHBIX OpOUTaNeH.

Kommnemenrapuocts. CTpoeHue u
CBOMCTBAa KOMIIJIEKCHBIX COETUHEHU. 56
MeTo/ MONIEKYJISIPHBIX OpOUTAJIEH.
JIMmoJIbHBIE MOMCHTHI CBSI3CH B
MoJekynax. HanoMmaTtepuasl.
Xumudeckas CBsi3b B KOMIUICKCHBIX
coequHEeHnsAX. /
1.7 KoMmirekcHele coennHEHNS. Cop. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
3 |onk-11 122
M 11

1.8 DNEeKTPOIUTHYECKAS JUCCOITUAITHS. JIa6. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1 Ananmms
Peakuy HOHHO-MOJIEKYIIIPHOTO 2  lonk-11 J2.2 KOHKPETHBIX
obOmena /J1a6/ M4 cutyarui

1.9 |PactBopsl. CriocoObI BEIpaKeHUS Cop. 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 OIIK-3; OTIK-7; [ JI1.1 JI1.2 JI2.1
KOHLEHTPALUU pacTBOpa. 3  |OMK-11 22 M13
1.11 |BomoponHblii moka3aTens. MeToabl C.p. 1/1 OIIK-3; OTIK-7; [ JI1.1 JI1.2 JI2.1
onpenenenus pH pacTBopos. 3  |onIK-11 JI2.2 J12.3 M4
1.12 |T'maponms comneii. C.p. 1/1 3 |OIIK-3; OIIK-7; [ 1.1 JI1.2 J12.1
OIIK-11 J12.2 M4
1.13 |[ducnepcHble CUCTEMBI. C.p. 1/1 3 |OHK-3; OIIK-7; | JII.1 JI1.2 JI2.1
OIlK-11 J2.2 M4
Pa3nes 2. Xumuueckasi OIIK-3; OIIK-7;
TePMOAMHAMHUKA M KHHETUKA. OITK-11

2.1  |Xumuueckas TepMOANHAMHUKA. Jlex. 1/1 OIIK-3; OIIK-7; | JI1.1JI1.2 JI1.3
OHepreTrka XMMUYECKUX MPOLECCOB. OIIK-11 JI2.1712.2 J12.3
Ourponwus, 3aeprus [ nboca, J1.2.4
HANPaBJICHHOCTh XUMHYECKIX
nporeccoB.. KoHcTaHTa paBHOBECHS
U ee cBsA3b ¢ dHepruei ['ubbca. 2
IIpousBeneHne pacCTBOPUMOCTH.
3ama4yn Ha ompeaeNeHue
TEPMOJINHAMHYICCKHIX XapaKTEPUCTHK
XUMHYECKUX peaKIuil u
PaBHOBECHBIX KOHIICHTPAIIHHA
BEIIIECTB.

2.2 |Onpenencuue TerIoBIX 3H(HEKTOB C.p. 1/1 OI1IK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
XUMHYECKHX PeaKIHii. 2 OIIK-11 JI2.2J12.3 M4

Mé6




2.3  |[Xummueckas kuHeTHKA. MeToms! C.p. 171 OI1K-3; OIIK-7; | J11.1 J11.2 JI2.1
MaTEMaTUYECKOr0 ONUCAHUSA OIIK-11 J12.2
KUHETHUKH XUMHYECKHUX PEAKIHH.

Xummdaeckoe U (pa3oBoe paBHOBECHE.
MeTo/pI ONMCaHNsT XUMUYECKUX
PaBHOBECHI1 B pacTBOpax
anekTpoiutoB. KonedarenbHble
peakuuu. Karanuzarops! u
KaTaINTHYECKUE CUCTEMBL.
PeaxunonHast ClIocOOHOCTD BEILECTB.
2.4 |CkopoCTh XUMHUYECKUX PEaKIuii. Ip.. 1/1 OIIK-3; OIIK-7; [ J11.1J11.2 J12.1 Ananus
OIMK-11 JI12.2 JI2.3 M4 KOHKDPETHBIX
CUTyalun
2.5 [Xumnueckoe paBHOBecue Cop.. 1/1 OI1K-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-BOCCTAHOBUTENBHBIC C.p. 1/1 OI1K-3; OIIK-7; [ JI1.1 J11.2 JI2.1
peakuuu. [ToHsTHE O CTENEHU OIK-11 J12.2
OKHCIICHHS DJIEMCHTOB B
COC/IMHEHUSIX.

OKHCIUTENFHO-BOCCTAHOBUTEIIEHBIE
CBOWCTBA MPOCTHIX BELIECTB U
XUMHYECKIX COCIUHCHH.
Hamnpasnennocts
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. CTaHIapTHBIE
ANIEKTPOAHBIE TOTeHIHaNBl. Dopmyia
HepHucra.

3.2  |OxucnuTensHO-BOCCTAHOBUTEIBHEIC Ip. 1/1 OI1K-3; OIIK-7; [ JI1.1 JI1.2 JI2.1
peakuuu. OIK-11 JI2.2 M3 M4

3.4  [DnexTpoXUMHUYECKUE MPOIECCHI. C.p. 1/1 OIIK-3; OIIK-7; | JI1.1 JI1.2 JI2.1
TanpBaHMUYECKUE 2IIEMEHTHI, OIK-11 J2.2
AKKyMYJISITOPBI, UCIIOJIb30BaHUE Ha
XK.JI. TPAHCIIOPTE. DIEKTPOIIH3.

KartogHoe BoccTaHOBIICHHE U
AQHOJTHOE OKHCJICHHE. DJIECKTPOIIH3 C
AKTUBHBIM M HEAKTHBHBIM aHOJIOM
3axons! @apaznes. Berxoa no Toky.
TormmBHBIE 3nIeMeHTHL. BomopogHas
sHepreTHka. [Ipumenenue
anekTponmsa. [Iporeccrsr Koppo3un
U METOJIBI OOPBOBI C KOPPO3UECH.
3.5 |l'ampBaHHYECKHE DJIEMEHTEHI. JIab. 1/1 OI1K-3; OIIK-7; | JI1.1J11.2 12.1
OTIK-11 JI2.2 M4
3.6 [DmexTponus. C.p. 1/1 OI1K-3; OIIK-7; | JI1.1 JI1.2 JI2.1
OIMK-11 J2.2 M4
3.7  |Kopposus meramioB u 60ps0a ¢ Hell. C.p. 1/1 OIIK-3; OIIK-7; | JI1.1 J11.2 J12.1
OTIK-11 2.2 M4

3.8 |Ompenenenue BpeMeHHOU U 00MICH C.p. 1/1 OI1K-3; OIIK-7; | JI1.1 JI1.2 JI2.1
JKECTKOCTH BOJBI. OITK-11 2.2 M4
Pa3zgen 4. Opranmyeckasi XUMusi. C.p. OIIK-3; OIIK-7;

Xumuueckas uaeHTUGUKanus OI1K-11

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




4.1 |CaoiicTBa BaKHEHIINX KJIACCOB Cp. mn OIIK-3; OIIK-7;| JI1.1JI1.2
OpTraHUYECKHUX COCTUHCHHUM, OIIK-11 JI2.1J12.2
0COOCHHOCTH CTPOCHHUS U CBOMCTBA M9
pacrnpocTpaHEHHBIX KJIACCOB
BBICOKOMOJICKYJIIPHBIX COCIMHCHHA.

Meronbl cuHTE3a MPOCTEUIINX

OpPTaHUYECKUX COCTUHCHUM. 4
CoBpeMeHHBIC KOHCTPYKIIMOHHBIC

MaTepHajbl M UX

(hM3UKO-XMMHYECCKHE CBOWCTRA.

OmnpeneneHre 0OCHOBHBIX

(hU3UYECKHUX XapaKTESPUCTHK

OpPTraHUYECKUX BEIICCTB.

4.2 | Xumuueckas UICHTUDHUKAIM: C.p. 1/1 OIIK-3; OTIK-7; | JI1.1JI1.2
Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN OIIK-11 JI2.1 J12.2
aHAJIN3, AaHATUTUYECKUN CUTHAI. M7 MI2
MeTomp! 1 CpeacTBa XUMUIECKOTO 2
UCCIICIOBaHUS BEICCTB M UX
npespamieHuil. Poab xumuu B
OXpaHe OKPYXKAOIIeH CpeIbL.

Pa3nen 5. CamocrosiTeIbHAS 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 |OIIK-11 JI2.1J12.2
01 -36

5.2 [[loxmroroBka K J1aOOpPaTOPHBIM Cp 1/1 OIIK-3; OIIK-7;| JI1.1JI1.2

3anasatusam. /Cp/ OIIK-11 JI2.1J12.2
4 712.3 M1-M13
91 -56

5.3 |lloaroroBka K IPakTHYECKUM Cp 1/1 OIIK-3; OIIK-7;| JI1.1JI1.2

3ansaTusiM. /Cp/ 3 |omk-11 J2.1 J12.2
JI2.3 M1-M13
91-36

5.3 |BbInonHeHHE KOHTPOJIBHON pabOTHI. Cp 1/1 OI1K-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 kKoMIeTEHINH ¢ YKa3aHUEM ITAaNoOB UX (JopMHUPOBaHUA B NpoLecce OCBOCHUS 00pa30BaTe/IbHON MPOrPaMMBbI

OCHOBHBIMH dTamaMd  (OPMUPOBAHHA KOMIIETEHIMH B paMKax TUCHUIUIMH BBICTYIAeT IIOCIEIOBATEIbHOE H3yUCHHE
COJIEpIKaTeNIbHO CBSI3aHHBIX MEXIy CO00 pa3aesnoB (TeM y4eOHbIX 3aHATHI), KOTOPbIE OTPaXXEHBI B paszede 4.

MaTpuua oleHKH pe3y/1bTaToB 00y4eHHUs! N0 JTUCHHILIAHE

OneHovHble cpeacTBa/PopMbI KOHTPOJIS
Kon Ilnanupyembpie pe3yabTaThl 00y4eHust | Ompocmo | Tecroeoe Oruer 1o Paz6op u
KOMIIETCHII (moxa3saren OLeHHBAHHSI TEOpHU 3ajianie | maGoparopHoii amamms  |KoHtponpehas| 3auer ¢
uu KOMIIeTeHIHii) pabore KOHKPETHBIX pabora OLICHKOM
CUTYaLHH
3HaeT + + +
ymeer + + +
OIIK-1
BJIajieeT +
+




5.2 Onucanune nokasareJiei u KpUTEpHEB OlICHUBAHUSA KOMIIeTeHIMI Ha Pa3JIMYHBIX dTallax UX (l)Ole/lpOBaHPIﬂ, ONMUCaHHue
IIKaJ ONCHUBAHUA

Texyiuii KOHTPOJIb IPOBOAUTCS:

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

- B )opMe BBITOTHEHHUS TECTOBOTO 33JaHMUS;

- B (hopMe oTUeTa IO BHINIOJIIHEHHOI 1abopaTopHOi paboTe;

- B popMe yuacTus B pa300pe KOHKPETHBIX CUTYalUH, CBSI3aHHBIX C MPO(GECCHOHATIBHON AESTEIbHOCTHIO.

KPUTEPUU ®OPMUPOBAHUSA ONEHOK 110 TEKYIEMY KOHTPOJIIO (OITPOC I1O TEOPUN)

«OTanyHo»(5 6aIOB) — MOMYYarOT 00yYArOIIHECs ¢ IPABIIBHBIM KOJIMIECTBOM OTBETOB Ha 3a/1aBaeMbIC BOIPOCHI —
He MeHee 95% ot o0riero 00béMa 3a1aHHBIX BOTIPOCOB.
«Xopomo» (4 6ama) — MoTy4aroT 00yJaIoNIecs ¢ MPaBUIHHBIM KOJIMYSCTBOM OTBETOB Ha 3a1aBaeMBbIe BOIIPOCHI —
He MeHee 75% ot obmiero o0bpEéMa 3aTaHHBIX BOTIPOCOB.
«YH0BJIeTBOPUTEIBHO» (3 Oaia) — Mody4aroT 00y4arouiuecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha 33/1aBacMbIe BOIIPOCHI
- He MeHee 50% ot o0miero o0bpéMa 3aJaHHBIX BOIIPOCOB.
«HeynosiersopureabHo» (0 6ayuioB) - MojiydaroT oOydaroliuecs C MPaBHIBHBIM KOJIMYECTBOM OTBETOB Ha 3aJaBacMble
BOTIPOCEI
— menee 50% ot o0rero 00béMa 3a1aHHBIX BOIIPOCOB.

KPUTEPUUA ®OPMHUPOBAHHWSA OIIEHOK IO BBIIIOJTHEHHUIO TECTOBBIX 3AIAHUI

«OT1anyHo» (5 6a1I0B) — NOTy4aloT 00ydarouuecs ¢ NPaBIIEHBIM KOJTHUYECTBOM OTBETOB
Ha TecToBbIe Bonpockl — 100 — 90% oT obmmero 00pEMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.
«Xopouio» (4 6aia) — NoxyyaroT 00yJaroIuecs ¢ MPaBUIIbHBIM KOJMYECTBOM OTBETOB Ha
TecToBble BOIpockl — 89 — 70% ot o01iero o0béMa 3aJaHHBIX TECTOBBIX BOIPOCOB.
«YmoBJIeTBOPHTEIBbHOY (3 Oaruia) — MoIy4aroT 00yJaroIiecs ¢ NPaBIEHBIM KOJIHIECTBOM
OTBETOB Ha TeCTOBBIE BOMpockl — 69 — 40% ot ob1iero o0bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.
«HeynosiieTBopuTtesibHO» (0 62III0B) - MOTYYAIOT 00YYAIOIIHECS C MPABUILHBIM KOJIHYECTBOM
OTBETOB Ha TECTOBBIC BONPOCH — MeHee 39% oT o01ero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPUUA ®OPMUPOBAHUSA OLIEHOK IO 3AIIUTE JABOPATOPHOM PABOTHI

«3auTeHo»» MoJIy4yaroT o6yl1afonmec;1, BBITNTIOJIHUBIIHUEC BCC OIIBITHI
B COOTBETCTBHE C TPeOOBaHUIMH J1aOOPATOPHOM pabOTHI, IPABUIBHO BBINIOJIHUBILINE BCE HEOOXOAMMBIE pacyeThl

110 00pabOoTKe pe3yIbTaTOB N3MEPEHMI B COOTBETCTBHE C TPeOOBaHMAMH J1a0OpaTOpHOH paboThl, 0opMHUBIINE OTUET

O BBITIOJTHCHHUH ﬂa60paTopH0171 pa6OTLI B COOTBETCTBUM C MPEABABIACMBIMU Tpe6OBaHI/I$[MI/I, B KOTOPOM IPECACTABJICHBI

BCE PE3yJIbTAaThl M3MEPEHUI, CJIeNIaHbl BCE HEOOXOAMMBIE pacueThl 0e3 apupMeTHUECKHX OIIHOOK, clieNiaHbl 00001ame
BBIBOJIBI, @ TAKXKE TPAMOTHO oTBeTuBIINE Ha 60% 1 OoJiee TEOPETHIECKUX BOIPOCOB MPETIOIaBaTElIs 110 TeME TaHHOH
n1abopaTopHOi paboTHI.

«He3auTeHo»» Moay4yaroT 00yJaroniuecs, He BHITIOJTHHUBIINE BCE OMBITHl B COOTBETCTBUE C TPEOOBAHUSIMU JIAOOPATOPHOM

paboThl, MO0 HE BBHITIOIHUBIINE PABUIBHO BCE HEOOXOANMBIE pacdeTs 10 00paboTKe pPe3yIbTaTOB H3MEPEHUH

B COOTBETCTBHE C TpeOOBaHUIMH JTAOOPATOPHOH paboTHI, 1100 HE 0(OPMHUBIIKE OTUET O BHIIOTHEHUH Ja00PaTOPHOM

paboTHI B COOTBETCTBUH € MPEIbABISIEMBIMH TPEOOBAHUAMH, MO0 HE OTBETUBINNE HAa 60% 1 Oostee TEOPEeTHIECKUX

BOIIPOCOB IIPETIOJaBaTes 10 TeMe JJaHHOW J1abopaTopHOH paboTHI.

KPATEPUA ®OPMUPOBAHMS OIIEHOK 110 PA3EOPY KOHKPETHBIX CUTYAITAM

«OT1auaHo» (5 6aNIOB) — CTYIGHT pacCMaTPHUBAET CUTYAIIUIO HA OCHOBE I[EJIOCTHOTO TOIX0/1a

1 TIPUYNHHO-CIICICTBEHHBIX CBA3eH. D(PPEeKTHBHO pacro3HaeT KIF0UEBbIe IPOOIEMBI U OIIPEIEIET BO3ZMOKHBIE
MPUYUHBI X  BO3HHKHOBCHHS.

«Xopomo» (4 6ama) — CTyASHT AEMOHCTPHUPYET BBHICOKYIO IIOTPEOHOCTH B IOCTHIKEHNH yCIIEXa.

OmnpepernsieT TIaBHYIO IIETb U MOIETH, HO HE YMEET PacCTaBISTh IPUOPUTETHL.

«YI0BJIETBOPUTENBHO» (3 0alia) — CTyIEHT HAXOIUT CBS3H MEXKY JaHHBIMU,

HO HE CIOCcOOeH 00001aTh Pa3HOPOIHYIO HHPOPMAITUIO U Ha €€ OCHOBE Tpe/yIaraTh PEIIeHNs MTOCTaBIEHHBIX 3a1ad.
«HeynoBerBoputebHO» (0 6a/UIOB) — CTYJIEHT HE MOXKET YCTAHOBUTH JJIS ce0sT U APYTUX

HarpasJICHUE U MOPSIOK ACHCTBUH, HEOOXOAUMBIE ISl IOCTHKCHUS LICIIH.




KPUTEPUUA ®OPMHUPOBAHUSA OIIEHOK IO BBITIOJTHEHUIO KOHTPOJIBHOU PABOTHI

«3auTeHo»» — CTaBUTCS 3a PadOTY, BBINOJHEHHYIO IIOJIHOCTBIO 0e3 OmMOOK W HEJOYETOB B COOTBETCTBHU C 3aJaHHUEM,
BBIJJAHHBIM JUTS BBIITOJTHEHHS KOHTPOJIbHOI padoTel. O0ydaromuiics MOJHOCTBIO BIIaieeT HHPOPMANNEil 0 HOPMaTUBHBIX JTOKYMEHTAX,
peryMpyIoIUX X03HCTBEHHBIE IPOIIECCHl B OPraHW3alii; Ha OCHOBAaHMU JaHHBIX O (PMHAHCOBOW JIESATENLHOCTH MOXKET PEIIUTh BCE
MIOCTABJICHHBIC B 3a/IlaHNUU 3aJa4H.

«He 3auTeHo»» - cTaBuTCS 32 PaboOTy, eciy 00y4aronuics IPaBUILHO BBHITIOJHUI MeHee 2/3 Bcel paboThl, HCIHONIB30Bajl MPH
BBITIOJTHEHUU pabOoThl yCTapeBIIYI0 HOPMAaTUBHYIO 0a3y, B KAUeCTBE HCXO/IHBIX JaHHBIX BBHICTYIWIIM JJaHHBIC YUeOHUKA, a HE peasbHOM
OpTaHM3aIHH.

KPUTEPUU ®OPMUPOBAHUSA OILIEHOK IO 3AUYETY C OIIEHKOM

«OTanyno» (5 6amwIoB) — O0OyJaOUIHMIACS JEMOHCTPHPYET 3HAHUE BCEX Pa3lCNIOB M3ydaeMOH AWCIUILIMHBL CONEpKaHWe 0a30BBIX
HNOHATUH M (yHIaMeHTaNbHBIX MpoOieM; yMEHHE H3JlaraTb MPOTPaMMHBIA Marepuall ¢ JAEMOHCTpanell KOHKPETHBIX IPHMEpPOB.
CBoOonHOE BIaJeHHE MaTepHAIOM [OJDKHO XapaKTePHU30BaThCS JIOTHYECKOH SCHOCTBIO M YETKUM BHACHHEM ITyTeH NMPUMEHEHHs
MOJyYEHHBIX 3HAaHUH B IPAKTHUECKOH AESTEILHOCTH, YMEHHEM CBSI3aTh MaTepuall ¢ IPyTUMH  OTPACiISIMHU 3HAHMSI.

«Xopomo» (4 6amma) — oOy4aromuiics JEeMOHCTPHPYET 3HAHHS BCEX pa3lefioB M3y4aeMOW IMCHHUIUIMHBI: COIepiKaHne 0a30BBIX
HNOHATUI M (QyHAAMEHTAIBHBIX NPOOJIeM; MPpUoOpesl HEOOXOAUMBIE YMEHHUSI M HaBBIKM, OCBOMJI BONPOCH PAKTHYECKOTO MPUMEHEHHS
NOJIyYCHHBIX 3HAHMH, HE IOMyCTHN (DAKTHYECKHX OIIMOOK INpU OTBETEe, JOCTATOYHO IOCISNOBATENFHO W JIOTUYHO H3JIaraet
TeOpeTI/I‘IeCKI/Iﬁ Marepuall, 10IyCKasd JUllb HE3HAYUTCIIbHBIC HAPYHICHUA MOCICA0OBATCIbHOCTH U3JIOKECHNUA U  HEKOTOPBIC HETOYHOCTH.
Takum 0Opa3oM TaHHAs OLICHKA BBICTABILIETCS 38 NPABHIIBHBINA, HO HEJIOCTATOYHO MOJTHBIN OTBET.

«Y10BJIETBOPUTEJILHOY» (3 Oaiuia) — 00yJarOIIMICs IEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3/eIoB MPOrPaMMBI H3y4aeMoOro Kypca:
ero 0a30BBIX NMOHATUH M (yHIAMEHTAIbHBIX MpobieM. OIHAKO 3HAHHE OCHOBHBIX IPOOJIEM Kypca He MOAKPEIULIOTCS KOHKPETHBIMH
OPAKTHYECKUMU TPUMEPaMH, HE MOJHOCTHIO PACKPBITA CYIIHOCTH BOMPOCOB, OTBET HEJIOCTATOYHO JIOTHYEH W HE BCEria
HOCJIeZIOBATENICH, JOMYIIEHbI OLIMOKN ¥ HETOYHOCTH.

«HeynosyersopureibHo» (0 6amaoB) — BEICTaBISIETCS B TOM CIydae, KOrja OOydaloIuiics IEeMOHCTpUpPYET (parMeHTapHbIE
3HAHHS OCHOBHBIX Pa3JeNIOB IIPOTPAMMBI H3y4aeMOro Kypca: ero 0a30BbIX MOHATHH M QyHIAMEHTAIBHBIX poOsieM. Y 3K3aMEHyeMOTo
c1a00 BBIpa)keHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJIMTUUECKOMY MBILIICHUIO, UIMEIOTCS  3aTPYJAHEHHs B U3JIOKEHUHM Marepuaa,
OTCYTCTBYIOT HEOOXOAMMBIC yMEHHS W HaBBIKH, JONYLICHBl IpyOble OMMOKM W HE3HaHHWE TEPMHMHOJOTHH, OTKa3 OTBEYaTh Ha
JIOTIOJTHUTENBHBIE BOIIPOCHI, 3HAHUE KOTOPBIX HEOOXOUMO ISl ITOTYUYEHHS TOJIOKUTEIEHON 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 TUIIOBBIX BOITPOCOB K 3AYETY C OLIEHKOM

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

2. Xumuueckast TepMoinHaMHUKa. [1epBeIii 3aKOH TepMOIUHAMUKN. BHYTpeHHS sHeprus U SHTaNbIM. TepMOXUMUYeCKHil 3aKOH
I''N. T'ecca, cnenctBus u3 3akoHa. CTaHIapTHBIE TEIUIOTH 00pa3oBaHusa. DHTpomus. Vi3MeHeHHe S3HTPOINH B XUMHUUECKHX ITpoIeccax
n (azoBbIx nepexonax. JHeprus ' mooca. HanpasneHHOCTh XMMUUECKHX ITponieccoB. Pacuer n3menenus snepruu [ mb6oca B
XUMHUYECKHX PEeaKIHsIX. XMMHUIEcKoe U (a30BOE paBHOBECHSI.

3. XumMunueckast kuHeTuka. CKOPOCTb TOMOTEHHBIX U F€TEPOTEHHBIX XUMUUYECKUX peakUi. 3aBUCUMOCTb CKOPOCTH OT KOHLEHTpaLui
pearupyromux BemecTs (3aK0oH JIeHCTBHU Macc), Temneparypsl (npasuio Bant-I'odda, ypaBHenne Appenuyca). DHeprus akKTUBALINH.
I'omMoreHHBII M TeTepOTreHHBIN KaTanu3. XUMU4ecKkoe paBHOBecue. KoHcTaHTa paBHOBeCHs U ee CBsi3b ¢ sHeprueit ['mooca. [MpuHunn
cMenieHus xumudeckoro pasHosecus Jle Illatense. dusnueckue METOIbl CTUMYJIMPOBAHUS PEAKLUI.

4. Crpoenne atoma. Moznenu crpoeHus atoma. YpaBHerus Jlyn-me-bpoiuns n lpénunarepa. Teopus bopa. DnexkrpoHHbIE 0007109KH
aromoB. KBantoBsie uncina. [Topsaok 3anoaHeHus dIEKTPOHHBIX opouTaneii: npunamwn [laynu, npaswio ['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, SHCKTPOOTpHHaTGHLHOCTCﬁ, 3Hepr1/1171 HNOHMU3alU, CPOACTBA K IJICKTPOHY,
a TaK)Ke KUCJIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB 3JIEMEHTOB.

6. Xumnueckas cBsizb. OCHOBHbIE XapaKTEPUCTHKHU CBS3U: SHEPrus, JUIMHA. MeToll BaJIEHTHBIX CBs3ed. OCHOBHBIE XapaKTEPUCTUKU
KOBQJICHTHOH CBSI3W: HAIPABICHHOCTH, HACHIIIAEMOCTh, KPATHOCTB, MOJIIPHOCTE. B0O30yKIEHHOE COCTOSHHE aToMa. DIEKTPUIECKUN
MOMEHT TuTofis. [ mOpuau3aius aToMHBIX opOuTaneil. JloHopHO-aKIenTopHas CBsA3b. BogopoaHas CBs3b.

MeTton MONEKyIsIpHBIX opOuTanei. MoHHas CBs3b, €€ OTIMYHE OT KOBaJIEHTHOW CBs3W. J[OCTWIKEHHS XMMHUU B HOBBIX OTPaCIsiX
MIPOMBINIICHHOCTH: HAHO-, TIA3MO-, MEMOPaHOTEXHOJIOTHH.

BHyTpeHHSS CTPYKTypa KpHUCTAJUIOB. THIBI KPUCTAUIMYECKUX PEHICTOK. 30HHAS TEOPHsS KPHUCTAIIOB. MeTayulbl, MOIYHIpPOBOIHHUKH,
IUDJIIEKTPUKA. J[parpaMma COCTOSHHS «OKEIe30-YTIIEpoIy.




7. CopOuust u copOuUMOHHBIC mpouecchl. MonekyisapHas ancopOuus. MonHO-oOMeHHass amcopOuusi. YpaBHenus JIHrMropa
[ToBepxHocTHO-akTHBHBIC BemecTBa (IIAB). Ctpoenue. [Tpumepst ITAB. IIpuMenenne copOIIMOHHBIX MPOIIECCOB U
ITAB B TexHUKE 1 HAPOJHOM XO3SMCTBE.

8. luctiepcHsle cucteMsl. Kitaccudukauny ¥ MeTOIb! OJTy4eHHs TUCHIepCHBIX cucTeM. KuHeTnueckas u arperaTiuBHast
YCTOIYMBOCTD IHCIEPCHBIX cUcTeM.l'pyOomucnepcHble CHCTEMBI: CYCHEH3UH, SMYJIbCHHU, NeHbl. Koiutonanble cuctembl. CtpoeHue
KOJIOUAHOH gacTuiipl. CBOHCTBA KOJNIOWAHEIX cucteM. Koarymsus. DnexTpodopes, anekrpoocMoc. Tukcorpomnus. Cuaepesuc.

9. PactBopsl. CriocoObl BEIpa)KeHUsI KOHIIGHTpPAIMK pacTBOpPoB. TepMoauHaMHKa Ipolecca pacTBopeHHs. KoyumuraTueHble cBoicTBa
pacTBOpOB. 3aKOHBI PacTBOPOB HEANEKTponuToB: Payns u Bant-I'odda. M3oTonnueckuit koaddunment. [Ipumenenue 3akonos  Payis
u Bant-I'odda x pacTBOpam 351eKTPOIUTOB. DIeKTposlUTHYecKas auccoruanysi. CTeneHb U KOHCTaHTa Jucconuanuu. Jucconmarms
Pa3MYHBIX XUMHYECKUX COeIUHEHHH. Peakiuum B pacTBOpax SIIEKTPOJIMUTOB. 3akoH paszbasnenust OctBaibna. [IpouwsBenenue
PacTBOPUMOCTH.

10. DnexTponauTHdecKas TUCCOIMAIN BOIBI, HOHHOE IPOM3BECHNE BOIBI, BOAOPOJHBIN IMOKa3aTelb. JJuarpaMma COCTOSIHHSL BOJBI B
00JacTé HEBBICOKHX NaBieHui. ['unponms comeit. Buner ruaponmsa. KoHctanTa ruppoimsa, CTeleHs THAPOIN3a. YCIOBUAS CMEIICHHUS
paBHOBecHus Tuaponm3a. Bomomoaroroka it oxnaxknenus [IBC. YaaneHwme MeXaHWYECKHX MpPHUMECEH, KOJUTOMTHBIX  YaCTHII.
JloGaBireHne mpucasok K oxiaxkzmaromeil Boge. JKectkocth Boabl. CocTaB mpuponHbBIX BoA. CrocoObl ompeneneHus] BPpeMEHHOH U
o011ei sxectkocTH. CoCOObI YCTPaHCHHS )KECTKOCTH BOJIBI: METOaMHU XUMHUYCCKOTO OCAXICHISI 1 HOHHOTO 00OMeHa (KaTHOHHPOBAHUS
Y aHUOHHMPOBAHUS ), MATHUTHOM 00pabOTKOM, 3IEKTPOIUATIN30M, YIABTPa3BYKOBOH 00pabOTKOM, MarHUTO -HOHU3AI[HOHHBIM METOJIOM.

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

12. Knaccsl Heopranndyeckux BemecTB. CBOMCTBa OKCUOB, THAPOKCUAOB, COJIEH.

13. OxucnurtensHO-BoccTaHOBUTENbHBIe peaknuu (OBP). IlpaBuma ompexeneHus creneHH OKHCICHUS. OKHUCIUTENH U
BoccraHoBuTenn. Knaccupukamus OBP. Hampasmennocts OBP. HcmomszoBanne OBP B anmekTpoxuMuueckux mpeoOpa3zoBaTeisx
SHEPTHH, B aHATUTHUCCKON XUMUH U JP.

14. O6mue CBOWCTBA METAJUIOB. 3aBHCHMOCTh METAJJIOB OT MOJIOKEHUsI B mepuoauuyeckor cucteme J[.M. Menneneesa. OCHOBHBIC
MeTOMbl Moiy4yeHus. Vcrnonp3oBaHHe B KauyeCTBE KOHCTPYKIIMOHHBIX MaTepHasioB. DHU3UKO-XMMHUYECKHE MPOLECCHl MPU CBApKE U
naiike MetayuioB. CrutaBbl. OU3NKO-XUMHUUECKUN aHamu3. J[narpaMMbl COCTOSTHUS JBOMHBIX METAIUIMUECKUX CUCTEM ¢ 00pa3oBaHHEM
9BTEKTHUKH, MHTEpPMETALTHAA U TBEPJIOTO pacTBOpa. Mcrnoap30BaHUE CIIJIABOB B TEXHUKE.

15. DnexTpoxumus. DIEKTPOIHBIA MOTEHUHAN. V3MepeHue CTaHAapTHBIX SJEKTPOAHBIX MOTEHIHAIOB. BoIopoaHbI 31€KTpOA.
VYpaBrenne Heprcra. XuMudeckne UCTOYHHKH TOKA: TaJbBAaHHYCCKHE W TOILTMBHBIC 3IIEMEHTHL. DICKTPOXUMIUYECKAs TOJISPU3AILHSL.
VYpaBrenue Tadens. KucnorHeie U MeI0YHbIE aKKyMYIATOPEL. HOBBIE THITBI aKKyMYJIATOPOB. DICKTPOIH3. IIEKTPOIU3 PACILIABOB H
pactBopoB. KaromHoe BOCCTaHOBIEHHE W AHOJHOE OKHCICHHE. ODIEKTPOJIM3 PACTBOPOB C PACTBOPHUMBIMH M HEPACTBOPHUMBIMH
aHosaMu. 3akoHbl Papanes. Beixon no toky. [Ipumenenue snexkrponusa. ['anpBaHomnacTika. ['anbBaHocTerus.

16. Koppo3sust metaiuioB. KnHertuka v TepMOJMHAMUKA Ia30BOW M JJIEKTPOXMMHUUECKON Koppo3uu. Buapl kopposun. Koppo3us mof|
neiictBueM Ouykaaromux TOKOB. CrocoObl 3alIUTEl OT KOPPO3UH: JIETHPOBAHUEM, 3AIIUTHBIMH HOKPBITHSMHE, 3JIEKTPOXHMHUYECKUMHU
croco0amu, U3MEHEHHEM CBOICTB KOPPO3HOHHOI Cpe/Ibl, parliOHAIEHBIM KOHCTPYHPOBAHUEM H3JIEIIHH.

17. Oprannueckue coeaunenus. OOmiast xapakrepuctuka. OTIMYUTENbHAsT OCOOEHHOCTh. Teopus XUMUYECKOro CTpoeHust A.M.
ByrnepoBa. DyHKIHMOHAJIBHBIC TPYIIBI OPraHUYECKUX COCAWHCHHU. [IpuMephl MpeneNbHBIX M HEMpenelbHBIX YIICBOIOPOIOB,
CIUPTOB, (PSHOJIOB, aTBJIETUIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, IIUPOKO MPUMEHSIEMBIX B TEXHHKE W HAPOTHOM XO3SHCTBE.

18. Bricokomonekyisipable coeauHenus. I[lomumepsl. Ilomumepnbie Matepuanbl. Onuromepbl. MeTOAbl CHHTE3a IMOJMMEPOB:
noJiuMepu3anusi U NoJukoHAeHcauus. Muunmaropsl u katanuzatopbl. CTpykrypa mnonuMepoB. JIuHeilHble, pa3BETBIECHHBIE U
ceTyaThle MOJIMMEpPBI. XUMU4eckue cBa3u. DU3MKO-MeXaHUYecKre CBOWCTBa noiumepoB. Bynkanuzauus. [lonuMepHbie MaTepuabl.
KoHcTpyknnoHHbIe TuTacTHIecKue Macchl. COCTOSTHYSI THHEHHBIX TIOJTUMEPOB.
DuU3NKO-MEXaHUUECKHE CBOMCTBA MOJIUMEPOB. [IpriMeHeHue oJIMMepOB Ha TPaHCIIOPTE.
19. KauecTBeHHBIH aHanmm3. XuMUYecKas HWASHTUQUKaANUsA BemecTB. KonuuecTBeHHBIM aHanu3. Kiaccupukamus MeTooB.
['paBumeTprueckuii Meroa. Tutpumerprdeckuii ananm3. KommiekconoMmerpraeckoe TuTpoBaHue. OKHCIUTEIHHO-BOCCTAHOBUTEIHHOE
TUTpoBaHWE. WHCTpyMeHTaldbHBIE METOJBl aHaIM3a: XpoMaTorpauueckui, KOHIYKTOMETPHUUCCKHUA, TOJIAPOT papUIECKHIA,
MOTCHIIMOMETpHUYeCKUi. DPU3nMKo-xuMuIeckuid aHanu3. OnTHvyeckre METOABI aHauu3a. XUMUYECKAE U (U3NYCCKHE METOJBI aHAIIN3a.
CoBpeMeHHbIC KOHCTPYKIIMOHHBIC MaTePHAJIbl M UX (PU3UKO-XUMUIECKUE CBOHCTBA.

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

KOHTpOJILHaSI paﬁoTa BKJIHOYACT 3aJdaHUd 10 OCHOBHBIM pas3JicjiaM, U3y4a€MbIM B KYpC€ XUMUU:
- 3aKOH DKBHBAJICHTOB,
-XUMHUYECKasA TCPMOANHAMUKA
-XUMHUYECCKasA KHHETHUKA U PABHOBECHUE,
-CTPOCHHE aToOMa,




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

-POU3BEICHUE PACTBOPUMOCTH;

-CBOICTBa PacTBOPOB;

-HOHHO-MOJICKYJIIPHBIC PEaKIINU B PaCTBOPAX JICKTPOIUTOB;
-TUAPOIIN3 COJEH;
-OKHCIIATENIFHO-BOCCTAHOBUTEIIFHBIE PEaKITHH;
-XMMHYECKHE CBOKWCTBA METAILIIOB;

-KOPPO3HsI METAJJIOB;

-TaJIbBAHUYECKHE DJICMEHTHI,

-3JIEKTPOJIU3;

-IOJIMMEPHI.

Bomnpocs! Tekymero onpoca
Bormpocs! TekyIero onpoca BEIGHPAIOTCS U3 BOMPOCOB K 3a4ETy B COOTBETCTBUE C TEKYILSH MPOHACHHONW TeMOH.

TecToBble 3aaHusI

TecToBBIE 3aJaHUS TI0 XUMHUH JJISI KOHTPOJIS 3HAHUK M CAMOTIOATOTOBKH CTYACHTOB IT0 pa3zenaM Kypca « XFMHUSI» COCTABJICHBI Ha
ocHoBe ['ocynapcTBEHHOT0 00pPa30BaTEILHOIO CTAHAAPTA BHICIIETO MPOGECCHOHATBHOTO 00pa30BaHHS.
OnuH U3 BapUaHTOB TECTOB MPEICTABIECH B METO. YKazaHusIx Ne 2730
XUMUsL: TECTOBBIC 3aaHUs IS CTYICHTOB BCEX CIICIHMATBHOCTEH OUHOM 1 3a0uHOoi opM oOyueHus. Yacte |1/ CocTaBurenu:
JL.M.Bacumpuenko, I'.b. Cennnkas , A.B.Xanukosa, H.B. CotoBa . - Camapa: CamI ' VIIC, 2010. — 34 c.. COOpHHK COIEPXHUT TIO0 §
BapUAHTOB TECTOBHIX 3aJIaHUH TIO IIECTU TEMaM.

IIpumepnI TeCTOBBIX 3aJaHUI

Tema 1: DKBUBAJIEHT. 3AKOH DKBUBAJIEHTOB

Bapuanr 1
1. OxBuBanentHsie Maccel H3PO4 u KOH paBHbI:
a) 98 m 56 r/mMoIb ; 6) 98 u 28 r/mob B) 32,6 1 28 r/MOJIb ;

) 32,6 1 56 /MO,

2 .DKBUBAJICHTHBI 00BEM BOIOPO/Ia paBeH:
a) 11,2 m 0)5,61; B) 22,4 7, r)2,8 1.

3. Ha mefitpanusanuio 1,35 r cepHO# KHCIOTHI H3pacxoaoBaHo 1,1 r rumpokcuaa ImenodHoro merauia. Kakosa gopmyia storo
ruapokcuna’?

a)LiOH; ©6)NaOH; B)Ca(OH)2; r)KOH

Tema 2: TEPMOJUHAMUKA

Bapuanm 3

1. DHOOTEepMUYECKOH SBISETCS peaKlus, [T KOTOPOii:

a) S = const; 6) AG > 0; B) AH > 0; r) TAS < AG; n) AH < 0.
2. ®opmyna i pacueTa Hadaiaa peakiiui BRIMISIIUT CIEAYIOMUM 00pa3oMm:
AG AG —-AH AH
Hau.peakx. = 6) T Hay.peax. = B) T Hay.peax. = —;
AH AS AS
AG )T AS
naupeak. — .~ I Hau.peak. — o -
AS " AH
3. Vsmenenne suTpormu npu npotekanun peaknun: 2 NO, ) —>NyOy ()
a) AS<0; 0) AH > 0; B) AG < 0; r) AG > 0; ) AS < 0.
4. Ucxons u3 TeIuioBoro 3 QeKTa peakiuu:
2 AIBr:; (x) +3 C|2 () =2 AICI3 (¥) +3 Brz ()K), AH = 368,04 K}I)K
BBIYHCIIHTE TEIUIOTY oOpasosanust AlBr;
a) — 1026,8 x/Ix/Moub; 0) — 513,38 xJIx/MoIB; B) — 325,36 xJI»/Mob;

r) + 1065,4 xJ[>/MOmb; 1) + 325,36 xJIx/MOb.
Tema 3: XUMHNYECKAS KHHETUKA U PABHOBECHUE

Bapuant 1

1. Bo ckonbKo pa3 ciieyeT yBeIHYUTh KOHIIEHTPALMIO BOAOPOa B CHCTEME

CO(T) + 2H2(1) «»CH3OH(x), 94TOOBI CKOPOCTh peakiiu Bo3pocia B 64 paza?

a) B 64 paza ; 6) B 32 pa3a ; B) B § pa3;
I') ©I3MEHEHUE KOHIIEHTPAIMU BOJOPOJa HE MOBJIMAET HAa CKOPOCTh PEAKIIUH.




2. Kak u3mMeHuTCs pu OXJIaXACHHH peakimmoHHoi cMecu ¢ 60 10 400C cKopoCTh peakiiuy, TeMITepaTypHbIA KOdPGUITUEHT KOTOPOH
pasen 3?7

a) yBenn4uTCs B 3 pasa ; 0) ymeHbIIUTCS B 9 pas ;

B) YMEHBIITUTCS B 6 pa3 ; T') YBeJIMIUTCS B 6 pas.

3. IIpu HEKOTOPOH TeMIlepaType paBHOBECHBIE KOHIICHTPALMN B CUCTEME

2502 + 02 « 2503

cocTaBysiIH cooTBeTcTBeHHO st SO2 0,04 moms/it, mist 02 — 0,06 Mo/, anst SO3 - 0,02momb/11. Berauciante KOHCTAHTY PaBHOBECHS
a)4,17; 6) 0,20 ; B) 0,0065 ; r) 0,24.

4. MeTaHoJ MOJy4aeTcsi B pe3yJibTaTe Peakiuu

CO(r) + 2H2(r) «»CH30H(x); AHo0298 =—127,8x/]x

Kyna Oyaer cMemaTbesi paBHOBECHE MPH MOBBIIICHUU TEMIIEPATYPhI?

a) BIIpaBo ; 0) BIEBO ; B) BHaYaje BIIPAaBO, 3aTEM BIICBO ; T) HE OyAeT CMEIIaThCs.

Tema 4: CTPOEHUE ATOMOB. HEPUOJUYECKASI CUCTEMA XUMUWYECKHUX 3JIEMEHTOB
JA.U. MEHJEJEEBA
Bapuanm 1

1. Atom nona | cogepuT cneayronme sJeMeHTapHbIe YaCTULIbL:

a) 53 mpoTtoHa,7 AMEeKTPOHOB, 74 HelTpoHa;  0) 53 mpoToHa,74 37eKTpoHa, 53 HEHWTPOHa;
B) 74 poToOHAa,53 35eKTpoHa, 53 HelTpoHa; T) 53 mpoToHa,S3 3MeKTpoHa, 74 HEUTPOHa;
n) 127 mpotoHoB,53 anexTpona, 127 HEHTPOHOB.

2. VoH cepbl S% mmeer CTpOEHHUE C-)J'IeKTPOHHOﬁ 000I0UKH:
a) 1s°25°2p%3s%3p?3d%;  6) 15°25°2p°3s°3p°%;  B) 15%25°2p°3s°3p%;
r) 1s%2s%2p°3s%3p33d*; ) 1s%25%2p%;

3. KBauToBbIC uKcIa AJ1s1 OpOUTaIu 4 p:
an=41=1m=0,£1;, 6)n=4,1=2,m=0,1,2; B)n=51=1,m=0,%+1;
pn=4,1=5m= -1, mn=11=4,m= ;

4. s pTOopa CTEIeHN OKUCIICHUS PaBHEIL:
a) Beiciias +7, Husmas -1;  0) Beiciuas 0, Hu3mas -1; B) BeIcmias +1, Huzmas -1;
T) BbIcIIas +1, HU3MIAs -7; 1) BeICIIast +4, HU3Imas -3;

5. st anemenToB Oapust (Ne56), kanprums (Ne20) u nmaka (Ne30) MeTayutndaeckre CBOHCTBa yOBIBAIOT B PAMIY:
a) Ca - Ba - Zn; 6 ) Ba - Ca - Zn; B) Ba - Zn - Cag;

r) Ca - Zn - Ba;, nm) Zn - Ba - Ca

Tema 5: Xumuueckasi CBsI3b

Bapuanm 1

1. Cpeau coemunenmii: HBr, NH;, KCI, Na,0O, H,0, Br,, CHy, NazN, N, HOHHYO CBS3b HMEIOT CIIEAYIONIHE COETUHEHHSL:
a) NHs;, Br,y, NasN; 6) HBr, H,O, CHy;
B) KCI, Nazo, Na3N; F) NZ, CH4, Nazo.

2. JIunonsHBIM MOMEHT MOJIEKYJT BO3PACTAET B PAY:
a) CIF — BrF - IF; 6) IF — CIF —BrF; B) BrF — CIF —IF; r) IF -BrF —CIF.

3. Bribepure psizt MOJIEKYIT, UMEIOIIUX TT-CBSI3H:
a) Hz, Nz, KOH, 6) CO, HCN, C2H4; B) KCI, Clzo, Clz, F) Hzo, NH3, HBr.

4. CBsi3b 110 TOHOPHO-aKIEITOPHOMY MEXaHH3My OCYLIECTBIETCA B HOHAX:
a) H;0", CH,", SO,*; 6) BF4, [Hgly*, NH,";

B) BH,, CIO’, CI; r) I, BrO4, ClO,.

Tema 6: KoHUEHTpPauuM U CBOWCTBA PACTBOPOB

Bapuanm 1

1. Beibepute U3 MpeIOKEHHOTO CITUCKA BelecTBa, spisttoinuecs snekrponuramu: HCIl, C,HsOH, K,SO,4, CH3;COOH, Zn0O, C,HsCl:
a) HCI, K;SO4, ZnO ; 6) HCI, K,SO,4, CH;COOH, ; B) HCI, ZnO, C,HsCI;
F) CszoH, CH3COOH, C2H5C|

2. K 100 mit 96%-Horo pactBopa cepHoit kucaoTbl mpudasieno 400 miu Boabl. Haiinure maccoByto poino H,SO,4 B mosydeHHOM
pactBope (p = 1,225 r/mn):
a) 42,17%; 0) 25,83%; B) 30,25%; r) 36,75%.

3. Beruuciure TeMreparypy 3amep3anus BogHoro pactsopa moueButsl CO(NH,),, B koTopoMm Ha 50 MoJieii BO/IbI IPUXOIUTCS 2 MOJIS
pactBopeHHoro BeiectBa. Ky, = 1,86
a) -4,13°C; 6)4,13°C; B) -0,07°C; r) -10,3°C..




4. Ckopk0 MIITHIATPOB 0,4M cepHON KUCIIOTHI MOKHO HeiTpanu3osats npudasiacarem 800 mur 0,25 v, NaOH?
a) 640 mu; 6) 1280 mu; B) 125w r) 250 M.
TecToBbIe 3a/1aHUs 110 XUMHUH B CUCTEME JMCTAHIIHOHHOTO 00Yy4eHH s cocTaBieHbl 1o 11 temam:

Ne Hassanwne TeMsl KonuvectBo BompocoB B TecTe | Pexomenmyemoe

TecTa 10 TEME KOJIMYECTBO BOTIPOCOB
JUUISL UTOTOBOI'O TECTA

1 AtoMm 37 20

2 XuMudeckast CBI3b 6 6

3 Tepmoxumus 40 15

4 Kunerunka 30 10

11 PacTtBopsI 11 11

6 OBP 28 14

7 KoMmimnekcHble coeTMHEHUS 17 9

8 Tuaponus 14 10

9 TanbpBaHUYECKUN DIIEMEHT 9 9

10 Onexrponms 8 8

11 Koppo3sus 6 6

5.4 Metoanyeckue MaTepuaJIbl, ONpeesIoNue NpoueIypbl OLleHNBAHUSA

KpuTepreM yCIIENHOCTH OCBOCHHUS y4eOHOTO MarepHana, OOYYaromIMMCs SBISETCA OSKCIIEPTHAs OLEHKa IPEenoiaBaTesis
PETYISIPHOCTH TOCEIIECHNs YIeOHBIX 3aHATHH, PEe3yJbTaToB Pa0OTHl Ha JTa0OPATOPHBIX 3aHATHSAX, a TAKKE BBIMOJHEHHE TECTOBBIX
3aJaHUN.

OLeHOYHBIE CPEACTBA IS TEKYIIETO KOHTPOJS YCIEBaEMOCTH BKIFOYAIOT B Ce0S BOMPOCHI K TEOPETHYECKHM 3aHSATHSIM
(BOTIPOCHI BHIOHPAIOTCS M3  BOIPOCOB K 3aUETy B COOTBETCTBHE C TEMOM 3aHATHS.);  KOHTPOJBHBIE TECTHI.

ITpoMeXyTOUYHAs aTTeCTallMsl OCHOBBIBAETCS Ha OICHKE 3HAHWM TIPU OTBETE HA KOHTPOJBHBIC BOMPOCHI U (VJIM) BHIMOJHCHHH
WTOTOBBIX TECTOBBIX 3aManuii (B cucteme «Moodle»: pexxum moctyma: http://do.samgups.ru/moodle/).

Onucanue npoueaypbsl OLEHUBAHUS «AHAJM3 KOHKPETHBIX cuUTyamuii». J[MCKyccus opraHu3oBaHa B XOJE NPOBEICHUSA
JICKIIMOHHOTO M TPAaKTUYeCKOro 3aHsATus. [ s @exTuBHOrO Xola ANUCKYCCHM OOy4aroluecss MOTYT OBbITh IOJENEHB Ha TPYIIIbI,
OTCTaMBAIOIINE pa3Hble MO3UIMU MO OAHOMY Bompocy. IIpenoaaBarens KOHTPOIUPYET TEUEHHE AUCKYCCHH, IOMOTaeT 00ydaroluMcs
MoABECTH €€ WTOT, ChOpMyNIMpOBATH OCHOBHBIE BBIBOJBI M OIIEHMBACT BKJAJ KaKAOTO yYaCTHHKA AUCKYCCHH B COOTBETCTBHH C
KPUTEPHUSIMHU, OIIMCAHHBIMU B ITyHKTE 5.2.

Onucanue npoueaypsl oneHuBanus «TecrupoBanne». TecTupoBaHye MO AUCIUITINHE IPOBOAUTCS C UCIOIH30BAHUEM
pecypcoB AJIEKTPOHHOM 00pa3oBarenbHO# cpeabl «Moodley (pexxim mocrtyma: http://do.samgups.ru/moodle/). KonudecTBo TecTOBBIX
3aJlaHUH ¥ BpeMs 3a/1aeTcs CUCTeMOH. Bo BpeMst poBeieHHs TECTUPOBAHUS, 00yJaromuecs: MOTYT HOJIb30BATHCS MPOrpaMMOi
JUCHIUIUIMHEI, CTIPABOYHOI JIUTEPaTypOH, KAJIBKYJIATOPOM. Pe3yIbpTaT Kajkoro 00y4aronierocst OleHUBAeTCsa B COOTBETCTBHHU C
YHHBEPCaJIbHOH MIKAIOH, MPUBEACHHON B IIyHKTE 5.2.

Onucanne npoueaypbl ONeHUBAHUSA «3aIUTA 0TYETA MO MPAKTHYECKMM/JIA00PaTOPHBIM padoTam».

OrneHnBaHUE UTOTOB J1a00PaTOPHOM PabOTHI MPOBOAUTCS MPEToIaBaTesieM, BEAYIINM Ja00paTOpHbIE paOOTHI.

ITo pesynpTaram NpOBEpKHM OTYEeTa IO J1a0OPATOPHOH paboTe OOy4ArOUIMICS JOMYCKAeTCsl K €ro 3alluTe IPU YCIOBHH
COOJTIO/ICHHS TIEPEUHCIICHHBIX YCIOBUIi:

— BBITOJTHEHBI BCE 3a/1aHHUS;

— OTCYTCTBYIOT OLIHOKH;

— o(hopMIIEHO B COOTBETCTBHH C TPEOOBAHUSIMHU.

B ToM cmywae, ecnm cojepaHHE OTYETa HE OTBEYACT NPEABSIBISIEMBIM TPeOOBAHUSM, TO OH BO3BpamIacTCs aBTOPY HA
mopaboTky. O0yJarouuiics JOIDKEH MepeesiaTh OTUET C yUETOM 3aMedaHuid. Eciii cOMHEHHS BBI3BIBAIOT OTAEIBHBIC aCIICKTHI OTYETA, TO
B 9TOM CJIy4ae OHU PaCCMaTPUBAIOTCS BO BPEMS YCTHOM 3aIUThI.

3amura oTdera mo jJaboparopHO paboTe MpeACTaBisIeT COOOW YCTHBIM MyOJMYHBIM OTYET OOYdJarOIIerocs O pe3ysbTarax
BBITTIOJTHEHHWA, OTBETHI Ha BOIIPOCHI MMPEIIOAaBaATCIIA.

OTBeT 00yYaromIerocs OICHUBACTCS MPEIoJaBaTeNIeM B COOTBETCTBUY C KPUTSPUSMHE, OIMCAHHBIMY B IIYHKTE 5.2.
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Onucanne nponenypsl ouennpanms «3AYET C OIIEHKOWM». 3AYET C OIIEHKOM npunnmaercs BemymuMm
npernoaBaTeeM 1o JaHHOl ydyeGuoi mucuumnmune. SAUET C OIIEHKOM Moxer NpoBOIMThCS Kak B (pOpME OTBETa HAa BONPOCHI
Ouiera, Tak M B UHBIX OopMax (TECTUpOBaHKE, KOJUIOKBUYM, IUCITYT, KEHC, 3CCe, IEJIOBast WM POJIEBasi UIpa, IPE3EHTAIMs POEKTa HiIH
noprdoano). Popma onpenensiercs npernogapateneM. Micxons u3 BBIOpaHHONW (OPMBI, OIMCHIBACTCS] METOINKA MTPOLIEAYPhI OLICHUBAHMSI.

[Tpn mpoBeneHnn ycTHOro 3auera oOydaromiemycsi npenocrasisercss 30 MUHYT Ha moAroToBky. Ompoc oOyuaromierocst 1o
OuieTy Ha yCTHOM 3ayeTy He JoibkeH npeBblmiath 0,35 waca. OTBET 0Oydaromierocsi OLEHWBACTCS B COOTBETCTBUH C KPHUTEPHSIMHU,
ONMCAHHBIMU B ITYHKTE 5.2.

Ilpn mpoBemeHWM 3adeta C OIEHKOM B Qopme TectmpoBanms B cucteme «Moodle» (pexxum  mocryma:
http://do.samgups.ru/moodle/) konudecTBO TECTOBBIX 3aJaHUil M BpeMs 3amaercsi cucTeMoil. Bo BpeMs mpoBejeHHs 3a4yera C OLECHK

o0ydJaromuecs MOTYT IIOJIB30BAaThCA IPOTPAMMON TUCHUILINHBL, CIIPABOYHOM JINTEPATYpOH, KalbKyIsATOpOM. Pe3ymbrar Kaskmoro
00y4JaroIerocs OLEHNBACTCS] B COOTBETCTBHY C YHUBEPCATBHON IIKAJION, TPUBEACHHON B IyHKTE 5.2.

6. IEPEYEHb YYEBHO-METOJNYECKOI'O OBECIIEYEHUSA JJ151 CAMOCTOSTEJIBHOU PABOTBI

OBYYAIOIIUXCS 11O JUCHUITJIMHE (MOYJIIO)

6.1 IlepeyeHb OCHOBHOI M JONOJHHUTEILHON Y4eOHOM JTUTEPATYPHI, HE0OXOAUMO¥ ISl OCBOCHHS TUCHMILIHHBI (MOXYJIS)

6.1.1. OcHoBHas JMTEepaTypa

ABTOpBHI, 3aruaBue M3pateancTBo, roa | Koa-so
COCTABUTEJIH
Ji1.1 |H. JI. I'nuHka OOmas xumMust: yaeOHoe mocobue. Mocksa : KroPyc, 9BC
2019. — 748 ¢ BOOK.ru
J1.2 |O.C. CupoTkuH Xumust: yueOHUK. Mocksa : KnoPye, |9BC
2019. —363 ¢ BOOK.ru
J1.3 H.JI. T'muaka O6m1ast xumus : YueOnuk/ H. JI. I'mueka ; mox pexn.: B. A. [Tonkosa, |M.: M3gaTenscTBO 50
A. B. ba6xkoga. IOpaiit: U] FOpaiit,
2011. -886 c.
6.1.2 lonoJIHUTe/IbHAA JIUTEpATypa
ABTOpBHI, 3aruaBue M3pateancTBo, roa | Koa-so
COCTABUTEJIH
U12.1 H.B. Koposun |OOmas xuMus : Y4e0. i1 TeXHUUECKUX HAIpaB. U CIIeIl. By30B M.: U3n-Bo "Beicmas |99
mkouna", 2002. -558
U12.2 H. B. Koposun OOmas xuMus: yaeOHUK JUISt TEXH. By30B M.: Boiem, k., 20082
J12.3 H. B. Koposun 3amaun 1 yrpakHeHUs Mo o0miei XuMuu: yaeo. mocodue st By3oB |M.: Beicmast mxona, |12
2004. -255 c.
J12.4 H.J1. 3y6pes WmxeHepHas XMMUsI Ha eJIE3HOIOPOXKHOM TpaHcnopTe : Yuebnoe | M.: XKenpopuspar, [52
mocodue 2002. -319 c.
J12.5 C.A. Ily3akoB COOpHUK 3a/1a4 U YIPaXKHEHHH 1Mo 00meld XxuMun : YueOHoe M.: " Boicias 12
mocobue mkoua ", 2004 -255
6.2 Meroaunueckue pa3padoTku
ABTOpBI, 3aruaBue M3pateancTBo, roa | Koa-so
COCTABUTEJH
M1 |coct. JI. M. CnpaBounslii MaTepuai no auci. "Xumus" u "Kopposus Camapa: CamI'YIIC, |284
Bacunbuenxo [u MetaioB": st cTyA. 1 Kypea Beex crien. U popm oOydeHust 2012 + 211, Konus
Ip.]. (Ne 3120) B JIOK.CETH
M2 [Bacunbuenxo [u OcCHOBHBIE KJIacChl HEOPraHMYECKUX COEANHEHMIT: MeTol. ykasanus [Camapa: CamI YIIC, 1288
Ip.]. K BBITIOJIHEHUIO JTA00PATOPHOU pabOTHI 1O XUMHUH JIJIS CTY/. BCEX 2012 +371. KoTus
criert. ¥ Gopm oOydeHust (Ne 3117) B JIOK.CETH
By3a
M3 [cocr.: JI. M. OKHCIHMTENHHO-BOCCTAHOBHUTEIILHBIC IIPOLIECCHI: METO/I. yKa3. K BbIIL. [Camapa: CamI'YIIC, (212
Bacunbuenxo, H. B. |na0. paboT o xumuu 1i1st CTy. Beex criell. ¥ popm o0yH. 2008 + 211, Konus
CoroBa (Ne 2185) B JIOK.CETH
By3a
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M4 |cocT. JI. M. XuMu : 1a00paTOPHBIN MPAKTHKYM JJIs1 00YJaIOIIIXCS 110 Camapa:
Bacunsuenxo [u CIIEIMAIBHOCTSM ¥ HaIlpaBJICHUsIM moAroToBku: 23.05.01 — CamI'VIIC,2015
Ip.]. HazemHuble TpaHCTIOPTHO-TEXHONIOTHYECKHUE CpeNCcTBa, 23.05.03 —

IToaBxHOM cocTaB JkeNe3HbIX Aopor, 23.05.04 — DkcrmmyaTaius

JKene3HbIX 1opor, 23.05.05 — Cucrembl obecniedeHus! TBUKEHUS

moe3 0B, 23.05.06 — CTpOUTEIBCTBO JKENE3HBIX TOPOT, MOCTOB H OU
TpaHCcOpTHHIX ToHHeNeH, 09.03.02 — MHpopMalMOHHbIE CUCTEMBI U

TexHo- joruy, 13.03.02 — DnexTposHepreTuKa u 3JIeKTPOTEXHUKA,

15.03.06 — Mexarponuka u pobototexuuka, 20.03.01 —

Texnochepnas 6e3onacHocTs, 27.03.01 — CtangapTuszanus u

Metpoorus, 27.03.03 — CucTeMHBIH aHATTU3 U YIIPaBICHUE OYHOU U

3a04HOM (hopM 00yueHus (Ne 3940)

M5 [cocr.: JI. M. XWMUS: TECTOBBIC 33aHUS A CTYA. BCEX CHEL. o4uH. ¥ 3a04. popm |Camapa: CamI VIIC, (50
Bacunpuenxko, H. B. |o6y4. (Ne 2379) 2009 + 371. KOTTHs
CotoBa B JIOK.CETU

M6 [coct. JI. M. Koppo3us MeTamios 1 CpeAcTBa 3aIUTHI OT HEe: METOJ. YKa3. K Camapa : CamI'VIIC, |37+ o1
Bacunpeuenko [u BBII. 71a0. paboT IJIs CTYA. BCEX CIEI. O4YH. U 3204. (hopM 00yH. 2010 KOTIHS B
ap.]. JIOK.CETH

M7 |cocr. JI. M. HHCcTpyMeHTanbHBIE METO/IBI aHATIN3a: METOI. PeK. K U3yd. TUCII. Camapa: CamI'VIIC, |OU
Bacunpuenxo [u "Xumusa" u "Koppo3us METAJUIOB U CpeACTBa 3allUThl OT Hee" 2010
Ip.]. (Ne 2610)

M8 [coct. JI. M. Xumus. Y. 2: TecToBBIC 3aIaHUS U CTYA. BCeX crell. ouH. u 3a04. [Camapa: CamI VIIC, |41
Bacunbuenko [u dbopm 00yu. (Ne 2730) 2010 + 31, KomHUs
ap.]. B JIOK.CETH

M9 [cocr. JI. M. Xumust. Opranndeckue COeAMHEHHS | MeTOANYECKHEe yKa3aHHs K Camapa: CamI'YIIC, |137
Bacuipuenko [u BBINIOJTHEHHIO J1a00PATOPHBIX PaOOT AJIS CTYACHTOB BCEX 2012 + 3IIeKT.
Ip.]. crHeuanbHOCTeH 0YHOM U 3a0uHOit hopm oOyueHust (Ne 3181) Komus B

M10 |[coct. JI. M. XUMHUS : METOJIMYECKHE YKa3aHUsI K BBITIOJHEHUIO Camapa: CamI'YIIC,
Bacumpuenko [u CaMOCTOATENFHBIX PadoT A 00YJarOUINXCs 1Mo crenuanbHocTsM U |2015
Ip.]. HamnpasyieHusM noarotoBku: 23.05.01 — Hazemusie O

TPaHCIOPTHO-TEXHOJIOTUYECKUE cpeacTBa, 23.05.03 — IToaBmxHON
COCTaB JKeNEe3HbIX J0- por, 23.05.04 — DKcIutyaTalus sKene3HbIX
nopor, 23.05.05 — CucteMbl 00ecTicueHHs JBH- KECHUS MTOC3/0B,
23.05.06 — CTpouTenpcTBO KEIE3HBIX TOPOT, MOCTOB H
TpaHcHopTHBIX ToHHENEH, 09.03.02 — MHpOopMannOHHBIE CUCTEMBI U
TexHoJoruy, 13.03.02 — DneKkTpo- IHEPreTHKa U SJIEKTPOTEXHUKA,
15.03.06 — MexaTpoHuka u poboToTexHuKa, 27.03.01 —
Cranpapruzauus u metposiorus, 27.03.03 — CucteMHbli aHaIu3 U
ynpasienue, 20.03.01 — Texnocheprast 6e30macHOCTH OYHOH H
3a04HOI (hopM 00yueHust (Ne3944)

M11 [coct. JI. M. KoMIuieKCHbIE COSTUHEHHS: METOAMYCCKIE YKa3aHUs K Camapa: CamI'VIIC, |180
Bacmipuenko [u BEITIOJTHEHUIO Ta00paTOPHOH pabOTHI 10 XUMUH LTS CTYIACHTOB Beex |2013 + 91, KoTIUs
np.]. CIeIMATbHOCTEN OYHOH U 3a0uHOM Gopm 00yueHus (Ne 3343) B JIOK. CE€TH

M12 |[coct. JI. M. Hopmupyemsie puznko-xuMudeckrue XxapakTepucTHku MOTopHbIX  |Camapa: CamI'VIIC, (186
Bacunpuenko [u MaceJl | MeTOMUECKHe YKa3aHHUs K BBITIOIHEHHUIO Tab0paTOPHBIX 2013 + 311, Komus
ap.]. paboT 1Mo XMMUHM AJIsI CTY/ACHTOB BCEX CIIEIMAIBLHOCTEH OUHON U B JIOK. CETH

3a04HOI (hopMm 00yueHus (Ne 3360) BYy3a

M13 |[coct. JI. M. Xumusi. PacTBOpBI: METOMYECKHE YKa3aHUS K BHITIOJTHEHHIO Camapa: CamI'VIIC, |287
Bacunbuenko [u 1p.] |mabopaTtopHbIx paboT JUls CTYJICHTOB BCEX crenuanbHocTeit ouHoit |2012 + 211, Konus

u 3a04HOM popm oOyuenus (Ne 3131) B JIOK. CE€TH
6.3. IlepeueHnb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn ""UHTepHeT"
HaumeHoBaHMe pecypca 1. agpec

91 -OBC «bubmuoTex", pecype nocrynen ¢ obbix [1K nocie pernctpamuu B |https://samgups.bibliotech.ru
6ubmmoTexe.

92 - 9bC H31aTEIbCTBA "JTanp" (TemaTHyecKui maket:|http://e.lanbook.com/
MHxeHepHO-TeXHUYeCKUe Hayku (KHUrH u3aarenberBa «Y ML XK T»)). Pecype
moctyneH c mo6bix [1K nocie perucrpaiyu ¢ 11060ro KOMIBIOTEpa By3a.

23 - OBC "Aiibykc", pecypc mocrynen c¢ nobbix IIK mocne perucrpanuu clhttp://ibooks.ru/

ITI000T0 KOMITBIOTEPA BY3a.

24 - O®IBOY «YueOHO-METOAMYECKUH MeHTp Ha kedesHomopoxsom|http://library.miit.ru/miitb.php
TpaHcropTe». JIOCTyI K MOJHBIM BEPCHAM KHHUT H3AaTEIbCTBA BO3MOKEH IOCIIE
peructpanyu Ha caiite MU Ta c mo6oro I1K Hamero yausepcurera.

95 |- Uudopmanronnas cucrema "EnnHoe OKHO JOCTYyIa K 00pa3oBaTesbHbIM http.//window.edu.ru

pecypcam" mpemocTaBisieT CBOOOIHBIN TOCTYI K KaTanory o0pa3oBaTelIbHBIX
MHTEPHET-PECYPCOB U IMOJTHOTEKCTOBOU DJIEKTPOHHON yUeOHO-METOUIECKON
O6ubmuoTeke I 001Eero U MPOoGECCHOHATHHOTO 00pa3oBaHMSL.



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

26 |«HTepHET-TpeHAXEPHI B chepe 00pa3oBaHUsI» — pecypce MpeaHa3HAuSH IS WWW.i-exam.ru.
CaMOKOHTPOJIS ¥ LIeJICHATIPABJICHHOW MOATOTOBKH 00YYaIOLINXCS K
mpoIeypaM KOHTPOJIS Ka4eCTBa; Il KOHTPOJIS YPOBHS 00YYCHHOCTH
oOy4Jaromuxcs B paMkax 00pa3oBaTeIbLHOTO Tporiecca B By3e / ccyse.

7. METOJUYECKHE YKA3AHUSA JJI51 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCIUITVIMHBI (MO1YJIS)

Jucuuminta « XuMUsS» B COOTBETCTBHHU € YI€OHBIM MIIAHOM crielansHocTi  23.05.05 u3ydaercsi B TeUeHHE BTOPOTO
ceMecTpa Ha [epBOM Kypce (3a04Hoe 00ydeHHe).

[IporpaMmoit IpeyCMOTPEHBI TEOPETUICCKHE 3aHATHS (JCKIHH), TPAKTHIECKHE U JabopaTopHbIe pabOTHL

TeopeTHyecKue 3aHATHS IPOBOJATCS B COCTaBE MOTOKA, a MPAKTHICCKHUE 3aHATHS, 1a00paTOpHbIC pabOTHl — B COCTABE TPYIIIIbI
(mosyrpynmsi).

Ilpy mpoBefeHUHU 3aHITHI HCHONB3YIOTCSA Te4aTHble (Y4eOHUKH, MOCOOMS, CHOPABOYHHKH U METOAHYCCKHE DPa3pabOTKH),
JIEMOHCTPAIMOHHbIE (IUTAKaTHI, JAabOpaTopHOE 00O0pYyIOBaHHE, MPUOOPHI) M MYJIbTUMEAWIHbBIC (Claila-(HIbMBI, NPE3CHTALMOHHbIC
MaTepHabl Ha IEKTPOHHBIX HOCUTEISAX) CPEICTBA O0YUCHHUS.

B xoze nekuuii mpernogaBaTesb H3JaraeT U pa3bsiCHICT OCHOBHBIC, HAHOOJICe CI0KHBIC MOHITHS TEMBI, @ TAKXKE CBA3AHHBIC C
HEell TeOpEeTHYECKHE W MPAKTHYECKUE MPOOIIeMbl, AaeT PEKOMEHIAIMH Ha BBIMONHCHHE CAMOCTOSTENbHOW paboTsl. ConmepikaHue H
CTPYKTYpa JEKIIMOHHOTO MaTepyaa JOJDKHEI ObITh HalpaBJIeHb! Ha (OPMHUPOBAHHE Y 00YYarOLIErocsi COOTBETCTBYIOIIMX KOMIETCHIIHI
M COOTHOCHTBCSI C BRIOPaHHBIMH MPENOJaBaTeIeM METOAaMH KOHTPOIISI M OLICHKOM MX YCBOCHHUSL.

B xozxe nekuuii o0yyaromumMes peKOMEHIYETCs: - BECTH KOHCIIEKTHPOBaHHE y4eOHOro MaTepuaia; - oOpamnaTth BHUMaHUE Ha
KaTeropuu, GOpMYJIMPOBKH, PACKPBIBAIOIINE COJACPKAHUE TE€X MM MHBIX SBICHHH W MPOLIECCOB, HAyYHbIC BBHIBOABI U NPAKTHYECKUE
PEKOMEHIAINH 110 X MPUMEHEHHIO; - 3a1aBaTh NPEIOAABATENI0 YTOYHSIOIIIE BOIPOCHI C LETBI0 YACHEHHUS TEOPETHUESCKUX MTOI0KCHU,
pa3pelieHns CIIOPHBIX CUTyaluid. B pabounx KOHCIIEKTaX XKeNaTelIbHO OCTABIIATD MOJIs, HA KOTOPBIX BO BHEAYIUTOPHOE BPEMs MOXKHO
clesaTh MOMETKH M3 y4eOHO-METOJUYECKOro O0CCIeUeHHs I CAMOCTOSTEIbHOH paboThl 00YUYaIOIINXCS, TOMONHSIIOMEr0 MaTepHall
NPOCITYIIAaHHON JIGKLMH, a8 TAaKXKe ITOMETKH, MOAYSPKHBAIONIHE OCOOYI0 BaXHOCTh TEX HJIM MHBIX TEOPETHYCCKHX MONOXKeHHH. J{is
YCIEIIHOTO OBJIAJICHUSI KyPCOM HEOOXOMMO MOCEHIaTh BCE JIEKIMHU, TaK KaK TeMAaTHYECKUil MaTepHall B3aHMOCBSI3aH MEKay coboiil. B
Cllydasix TPOITyCcKa 3aHATHS CTYICHTY HEOOXOAMMO CaMOCTOSTENHHO HM3YyYHTh MaTepHal M OTBETUTh Ha KOHTPOJbHBIC BOMPOCHI IO
NPONYIIEHHOI TeMe BO BpeMsl HHIVBHIYaIbHBIX KOHCYJIBTALHH.

JlaGoparopHbie pabOTHl HANpaBICHbI HA 3aKPCIUICHHE TEOPETHUECKOTO Marephana M BBIPAOOTKM HABBIKOB MPOBEACHHS
9KCIIEPUMEHTAIBHBIX HAYYHBIX UCCIICIOBAHMI PA3NUYHBIX TEIUIOTCXHHYECKHX SBJICHHN M OLICHKU MOTPEIIHOCTEH M3MEPeHHH, a TaKkKe
HABBIKOB PabOThI C COBPEMEHHOM Hay4YHO-HCCIIeJOBATENBCKOM anmapaTypoil.

[Ipy opraHM3alM¥ BHEAYAUTOPHOW CaMOCTOSTENBHOW pPabOTHl MO JNaHHOW IUCIMIUIMHE INPENOAABATENI0 PEKOMEHIYeTCs
HCIOJIb30BATh CleyIoNue ee GopMsl:

- pelIeHHe CTYJCHTOM CaMOCTOSTENbHBIX 33/1a4 OOBIYHOMN CII0)KHOCTH, HAIIPaBJICHHBIX HA 3aKpEIUICHHE 3HAHUI U YMEHUIA;
- BBHINIOJIHEHUE MHIMBUAYATbHBIX 3aJIJaHUH MOBBIICHHON CJI0KHOCTH, HAIIPABJICHHBIX HAa Pa3BUTHE Y O0YYAIOMINXCS HAYYHOTO
MBINIJICHUA U UHUIIUATUBBI.

JloImycKOM K MTOrOBOMY KOHTPOJIIO B BHJE 3a4€Ta C OLCHKOHM SBISIETCS BBINOJHEHHE W 3allUTa BCeX JIAOOpaTOpHBIX padorT,

MIPEIYCMOTPEHHBIX 11.4; pelIeHne HHANBHIyaJbHbBIX 3aaHNH.

IMoxaroToBka k 3a4eTy ¢ OLEHKOM MPEeIonaraer:
- U3y4eHHE OCHOBHOM U JIOIOJIHUTEIbHOU JTUTEPaTypHl;
- I3y4€HHE KOHCIIEKTOB JIEKIHUA;
- pellleHue TUIIOBBIX 3a/1a4;
- y4acTHE B IPOBOAMMBIX KOHTPOJIBHBIX OMPOCaX;
- TECTUPOBAHUE 110 TEMaM,;
- y4acTHe B pa300pax KOHKPETHBIX CUTYAITHI.

8. ”HOOPMALIMOHHBIE TEXHOJIOT MU, UCIIOJIB3YEMBIE TP OCYIIECTBJIEHUU OBPA30BATEJILHOIO
MPOLIECCA 1O JUCLMIITAHE (MOY.JIIO)

Brenpennast B 00pa3oBaTelbHBIA IMPOIECC, PETYISPHO HAMOJHSAeMas ¥ OOHOBIsIEMas DJICKTPOHHBIMH KypcaMH IO BCEM
JUCHUIIINHAM, pCan3yeMbIM B YHUBEPCUTETE, MoayJibHasd O6’beKTHO-OpH€HTHpOBaHHa${ JUHAMHW4YECCKaA yqe6Ha;1
cpena(Moodle),paspaboTanHas ¢ IENbI0 OpraHMW3alMyd  ayJAWTOPHOW, BHEAYAUTOPHOW pabOThl CTYAEHTOB M JIMCTAHIIMOHHOIO
06yuenns. DUOC Moodle http://do.samgups.ru/moodle/user/profile

8.1 l'[epeqem) nporpammMHoOro o0ecneyeHuss U PIH(I)OpMa[IPlOHH])lX CIIPpaBOYHbBIX CUCTEM

8.1.1 Hcnons3oBanue CHICHUAJIN3UPOBAHHOTO IIPOTPAMMHOI0 obecrnieueHus I[aHHOﬁ nporpaMMoﬁ HE MPEAYyCMOTPEHO

9. OIIMCAHUE MATEPUAJILHO-TEXHUYECKOWM BA3bI, HEOBXOJUMOM IS OCYIIECTBJEHUS
OBPA3OBATEJIBHOI'O MNPOIECCA IO JUCHHUIIJIMHE (MOAYJIIO)

Jlexry ¥ IpaKTHYECKHE 3aHATHS MIPOBOIATCS B yUEOHBIX ayAUTOPHSIX B COOTBETCTBHUH C pacIMCaHUEM 3aHATHHA. JlabopaTopHbie paboTh
MPOBOIATCA B Taboparopusix kadeaps! «MHKeHEepHbIe, TYMaHUTapHBIE, €CTECTBEHHOHAYYHBIE U 00IIeNpodecCnOHaNbHEIE
IMCLIUIUINHBD)

'YueOHo-HccenoBarTesbCcKast 1abopatopus: anmnapar Kurnmna, 6apomerp, akBaguctmusitop J19-4-2, Becst HR 200,
(horoanexropokoopumerp KOK -3-01, meus myhensaas MUMII-II, HuskotemnepatypHas jaboparopHas snekrporneds SNOL

JTabopaTopust oO1Iel XMMUK: CyIIHIBHBIN mIKad, yCTPOHCTBO ISl OBICTPOTO MPOCYIIMBAHUS XUM.IIOCY 1B, IITATHB J1a00PaTOPHBIH (5
IIT.), aKBaAUCTHILISITOP, 0apOMETp, BEChl AIEKTPOHHEIE, annapar Kurnma, muumsonstmerp pH-410




