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AHHOTALIUA

Juctumimaa « XuMUs» BXOIUT B 0a30BYIO YacTh 00pa30BaTeIbHON MPOTPAMMBI MTOATOTOBKHU
obyvaronuxcst 1o crenuanbHOcTH  25.05.03  «TexHuueckass »dKcIulyaTalsi TPAHCIIOPTHOTO
pamnoo0OpyIOBaHUs»  HAMpPaBICHHOCTh «TexHuYeckass JKCIUTyaTalusi PagrodIeKTPOHHOTO
000py0BaHus BO3YLIHBIX CYJ0B U a3ponopToBy. JucuuminHa peanusyercs kadeapoit Ne31.

JuctumimHa HareneHa Ha GOpMHpPOBAHKE Y BBITYCKHUKA

OOIIEKYIbTYPHBIX KOMIIETECHIIUN:

OK-10 «crocoOHOCTh HCIIOIB30BATh PUEMBI TIEPBOW MTOMOIIM, METO/IBI 3aIIUTHI B YCIOBUSIX
YpE3BbIYANHBIX CUTYAIIUN»;

o0menpodeCcCHOHATBHBIX KOMITETEHITUH:

OIIK-7 «BnageHWe OCHOBHBIMH METOJAMHU 3allUThl MPOU3BOJCTBEHHOIO TMEpPCOHANA W
HACEeJIEHUsI OT BO3MOXKHBIX IOCJIEICTBUI aBapuii, KaTacTpo], CTUXUIHBIX OEICTBUII.

Cojnepkanure TUCHUILIMHBI OXBAaThIBAET KPYr BOMPOCOB, CBSI3AHHBIX C O3HAKOMIICHHEM C
HUCTOPUEN XUMHUH, a TAKKE OCHOBHBIMU HAINPABICHUAMH U TEHJACHUUSAMU PA3BUTHS COBPEMEHHOU
XUMUU. XUMHS U3ydaeT MaTepUAIbHBIA MUP, 3aKOHBI €T0 Pa3BUTHUS, CICIIUPUUECKYI0 XUMUUECKYIO
dopMy ABIKeHUS Marepuu. B mporecce m3yueHus BbIpaOAaTHIBACTCS HAYYHBIM B3IUIST HA MHP.
3HaHHEe XUMHH HEOOXOIMMO JJIsi TUIOAOTBOPHON TBOPYECKOW JEATEIBHOCTH OakaiaBpa 000
HanpaBleHHOCTU. XuUMHsI HeoOxoauMma Juisi GOpMHpPOBAHUS y CTyJIEHTAa COBPEMEHHOTO HAyYHOTO
MIPEACTABJICHUSI O MAaTEPHUH, BEIIECTBE KAaK OJHOM W3 BHUJIOB JIBIDKYIICHCS MaTEepUH, MEXaHU3ME
MIPEBPAICHUT XMUMHYECKUX COEIUMHEHUH, CBOMCTBAX MATEpUAJIOB. O XMMHUYECKHX Ipolleccax B
coBpeMeHHOI TexHuke. [Ipu u3ydeHun Kypca XHUMHH HEOOXOIMMO IMPOYHO YCBOUTH OCHOBHBIC
3aKOHBI, OBJAJETh TEXHUKOW XMUMHYECKHX pPACUYETOB, BHIPa0OTAaTh HABBIKK CAMOCTOSTEILHOTO
BBITIOJTHEHUSI XUMHYECKHX JKCIICPUMEHTOB M 0000mieHust (akroB. [loHMMaHue 3aKOHOB XHMHH
MOMOXET CTYACHTY B PELICHUH SKOJOTHYECKHUX MpoOsieM. 3HaHuEe Kypca XUMUU HEOOXOAUMO IS
MOCJIETYIONIETO YCTIIEIIHOTO U3YUEHHUSI CTICIIHAIBHBIX JUCIUIIINH.

[IpenogaBanye TUCHUILIMHBI [IPEAyCMATPUBACT clieAyrouue GopMbl OpraHU3auu y4eOHOTo
mporecca:  JIEKIIMM, MAacTep-KJIacchl, JlabopaTropHble paboOThl, CcaMOCTOsTEeNbHass pabora
oOyuJaromerocsi, KOHCYJIbTallMH, KYpCOBOE MPOSKTHUPOBAHHE.

[IporpamMmoil THCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUIbI KOHTPOJIS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHASI aTTecTalus B GopMe IK3aMeHa.

OO6m1ast TpyA0€MKOCTh OCBOCHHMSI TUCIMIUIMHBI COCTABIISIET 3 3aU€THBIX enuHuIlbl, 108 yacos.
SI3bIK 00yUYeHUs IO JUCIHUILTUHE «PYCCKUII.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE
1.1. Henau npenogaBaHus IUCUUILIUHBI

[{enb MaHHOW MUCIUIUTMHEI — YCBOCHHE CTYJIEHTAMHU TEOPETHYECKUX OCHOB OOIIEeH XUMUHU, XUMUU
BOXHEHIINX BJEMEHTOB U MX HEOPraHWYeCKUX COeIUHEHHH, (HOpMHUpPOBaHHE XHUMHUYECKOIO
MBIIUICHUSI Y CTYJIEHTOB, Pa3BUTHUE HABBHIKOB HCIIOIH30BAHUS CBEICHUN O (PU3UKO-XUMHUYECKUX
CBOMCTBAaX pAa3jiWYHbIX CHUCTEM JUIsI CHUHTE3a COOTBETCTBYIOIIMX COEJAMHEHUMN, BBIIIOJIHEHHE
TEPMOJMHAMHYECKUX W  KHHETUYECKUX pacdyeroB. [IpmoOpereHne HEKOTOPOTO  OIBITA
9KCIIEPUMEHTANBHBIX HMCCIEAOBaHUN i1 pa3pabOTKM  HOBBIX METOJOB CHHTE3a M IMPUAAHUA
MarepuajiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCa CBOMCTB. IIpencrtaBieHne BO3MOXKHOCTH
CTYJEHTaM Pa3BUTh U MPOAEMOHCTPUPOBATH HABBIKU B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHM

1.2. IlepeyeHb MIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs MO AUCHUILINHE, COOTHECEHHBIX €
IVIAHUPYeMbIMH pe3yJbTaTaMu ocBoeHusi OI1

B pesynbTare OCBOEHMS AMCUMIUIMHBI OOydaroLuiics JODKeH 00JanaTh —ClEAYOUIMMU
KOMITETCHIMSIMU:
OK-10 «cnocoOHOCTh HCHOB30BaTh MPUEMbl IEPBOM MOMOILIM, METOJbl 3alUThl B YCIOBHSIX
YPE3BBIYANHBIX CUTYALIUN»:
3HAaTh - TCOPUIO YIPABIEHUS PUCKAMU M €€ COLMAIBHBIE, TEXHOIECHHBIE M DKOHOMUYECKUE
MEXaHU3MBbI
YMETb - OLICHUBATH BO3MOXKHBIN PUCK IOSBICHUS JIOKAIbHBIX ONIACHBIX U YPE3BBIYANHBIX CUTYALUH,
IIPUMEHATH CBOEBPEMEHHBIE MEPBI 110 JIMKBUJIALIUNA UX TIOCIIEICTBUN;
BIAJICTh HABBIKAMU - YMEHMSAMM IO 3alIUTE JKU3HU M 3J0pPOBbS B YCJIOBMSX YpPE3BbIUANHBIX
CUTyaluH, M0 JUKBUAALMH UX ITOCJIEICTBUM U OKA3aHUIO CAMO— U B3aUMOIIOMOIIY.
UMETb OIBIT AeATeNbHOCTU - CrocOOHOCTBIO OPraHU30BLIBATh CIacaTesIbHbIE PaOOThl B YCIOBHIX
YPE3BBIYANHBIX CUTYALMH PAa3JIMYHOIO XapaKTEPA;

OIIK-7 «BnageHUe OCHOBHBIMH METOJIaMHU 3aIlUThI IIPOU3BOJCTBEHHOIO IEPCOHANA U HACEJICHUS
OT BO3MOXHBIX ITOCJIEICTBUIN aBapuii, KaTaCTpOd, CTUXUIHBIX OEACTBHUII»:

3HATh - XapaKTEPUCTUKU ONACHOCTEH IMPUPOAHOr0, TEXHOTEHHOI'O U COLUAIIBHOTO IPOUCXOKICHUS;
YMETh - OCYLIECTBIATH MEPONPUATHA IO 3AIMUTE YYAIIUXCSA U TEPPUTOPUH OT 4YpE3BBIYANHBIX
CUTYyalMi TEXHOINEHHOTO ¥ IIPUPOJHOIO XapaKrepa.

BJIa/IETh HAaBBIKAMU - FPAMOTHO NMPUMEHATh MPAKTHUECKHE HAaBBIKU OOecreueHus] Oe30MacHOCTH B
OIACHBIX CUTYaLUsX .

UMETh OMbIT JAEITEIbHOCTU- (OPMUPOBAHUSA Y YyYaIIMXCAd ICHXOJOTHYECKOH YCTONYMBOCTHU
MOBEJICHNS B ONACHBIX M YPE3BBIYAMHBIX CUTYyallUsAX: OEPEKHOTO OTHOILIEHUS K CBOEMY 3/10pOBBIO,
OKpYKaroIlei cpee;

2. Mecto nucuMiuinHbl B ctpykrype OIl
I[I/ICI_II/IHJ'II/IHa 6a31/1pyeTcs[ Ha 3HaHHUAX, paHEC HpI/IO6peTeHHBIX 06y‘IaIOH_II/IMI/IC}I pu MU3y4YCHUU
CIIEAYIOMMX AUCLUIUINH:
— @usuka.
3HaHI/I$I, IMMOJIYYCHHBIC IIpU  HU3YUCHHUHU  MaTCpHUalia HaHHOﬁ JUCHUINNIMHBI, HWMCIOT KakK
CaMOCTOSITEIILHOE 3HAYEHHE, TaK U UCIIOJIb3YIOTCS IIPU U3YYEHUN APYTUX JUCLUTIINH:
— Dkoiorus,

— be3omacHOCTh KU3HEASITEIbHOCTH.



3. O0obeMm nucnunmauabl B 3E/akaaeM. uac
Jannpie 06 obmemM o0beMe AMCUUIUIMHBL, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU pabOoThI 1O

TUCIUIUTMHE (U paclpepesieHue 3TON TPYJOEMKOCTH M0 CEMECTpaM) IPEICTaBICHbI B Ta0uiie 1

Tabmuna 1 — O0beM U TPYAOEMKOCTh JUCIUILITUHBI

Bun yuebHoi paboThI TpynoemMkocTs 10
Bcero
cemMecTpam
Nel

1 2 3
OO0uas TpyA0eMKOCTh 3/108 3/108
aucunanHbl, 3E/(1ac)
AyoumopHubsle 3aHamus, BCETo 4ac., 51 51
B mom uucne
aexuuu (JI), (dac) 34 34
[IpakTueckue/ceMUHAPCKUE 3aHITHS
(I13), (uac)
naboparopusie padotsl (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
Dk3aMmeH, (Jac) 27 27
Camocmoamenwvnana paboma, BCEro 30 30
Bua npoMe:kyTOYHOr0 KOHTPOJIS: OK3. OK3.
3auet, nudd. 3auer, s3x3ameH (3auer,
Judd. 3a4, Ik3.)

4. Coaepxanue TUCUMILUTHUHBI

4.1. PacnpenesieHue TPY10eMKOCTH THCIHUIIIUHBI

10 pasjaejiaM U BUAAM 3aHATHI

Pazgenpl 1 TeMbl JUCHMILUIMHEL U UX TPYAOEMKOCTb TPHUBCICHLI B Ta6nnue 2.
Ta6n1z1ua 2. — P%HCHH, TEMbI JUCHUILINHBI U UX TPYAOCMKOCTb

Paznensl, TeMBI TUCITAIIMHEBL Jlexnnu I13 JIP KII CPC

(uac) (C3) (uac) (uac) (gac)
(dac)

Cemectp 1

Pasnen 1: Beenenue B XUMHIO 1 5 5

Temal.l.IloraTne BemecTBa u 1 1 1

XUMHYECKOHN peakiny, OCHOBHBIC

OTIpeICIICHUSI.

Tema 1.2 2 2

CrexruoMeTpHIECKHEe 3aKOHBI.

dyHIaMEeHTaTbHbIC TTOHITHS U 3aKOHBI

XAMUM.




Tewma 1.3.Crioco0s1 onipenieneHust
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2: Ctpoenue BemniecTra

10

Tema 2.1. OcHOBHBIE CBEIECHUS O
CTPOCHHH aTOMOB; KBAaHTOBBIC YHCIIA.

Tema 2.2. Ilepuoanueckuii 3aK0oH
J.M.Menneneena.

Tema 2.3. XuMu4yeckas CBI3b, BUJbI
XUMHAYECKOH CBSI3H.

Tema2.4. MeToJ1 BaJICHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEKyISPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THUIIBI CBSI3EH:
HOHHAsA CBSI3b, METAJIMYCCKAs CBA3b,
BOJIOPOJIHAs CBSI3b, CHIIbI BaH-zaep-
Baansbca.

Pazgen 3:XMMHUECKHE CUCTEMBI.
OO61mue 3aKOHOMEPHOCTH XUMHUYECKHUX
ITPOIIECCOB.

15

10

Tema 3.1. DHepreTuka XUMHYECKUX
MPOIIECCOB, BHYTPCHHSIS SHEPT U,
SHTAJIBINS, YHTPOIIHSL.

Tewma 3.2. sneprus ['m60ca,
HaIPaBJIICHHOCTh XUMHUYECKHIX
MPOIIECCOB, XUMHYECKOE U (pasoBoe
paBHOBECHE.

Tema 3.3. CKopoCTb XUMHUYECKOU
pEeaKIu U METOJIbI €€ PETyJIUPOBAHMUS,
3aKOH JEMCTBUS Macce,

Tema3.4. DHeprus aKTUBaIUH,
ypaBHeHHe AppeHuyca, npaBuiio BanT-
I'odda, karanuzaTopsl u
KaTaJIUTHYECKHUE CUCTEMBI.

Tema 3.5.PacTBopbI, [ucnepcHbie
CHCTEMBI, CIIOCOOBI BBIPAKEHHSI COCTaBa
pacTBOPOB,

Tema3.6. DnexTponuruueckas
JMCCOLMAIMsl, BOJHBIE PACTBOPHI
3JIEKTPOJIMTOB, BOAOPOAHBIH
M0Ka3aresb, peakuu oOMeHa,
TUAPOIIN3 COJIEH.

Tewma3.7.CoiicTBa pa30aBICHHBIX
pacTBOPOB HEIIEKTPOJIIUTOB, BOJHBIE
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pa36aBnenus OCTBalbaa, 3aKOHbI
Payns.

Paznen 4.0OCHOBBI 2EKTPOXUMHUYECKUX
MIPOIIECCOB.

Tema 4. 1.0KUCTUTETBLHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU




Tema 4.2.xuMHuueckre UCTOUHUKU 1 4 2
ANEKTPUYECKOTO TOKA. [ anpbBaHUYECKHE

DJIEMEHTHI.

Tewma 4.3.29nekTp0oIin3, 3aKOHBI 1 1
®dapazes.

Tewma 4.4.Kopposust u 60pp0a ¢ Hel. 1 4 1
Paznen 5:CBoiicTBa MPOMBIIIIIICHHO- 4 3
BaXHBIX JJIEMCHTOB M UX COCJTMHCHUHN

Tema 5.1. Knaccel XuMuyeckux 2 2

COGHHHeHHﬁ, CBOMCTBaA IMPOMBIIIJIICHHO
BaXXHBIX 3JICMCHTOB U UX COCI[I/IHGHI/If/’I.

Tema 5.2. Xumuueckas 2 1
uneHTuduranus. Meroabt
XHMHYECKOTr'0 HCCIICIOBaHNS U aHaJIM3a
BEILIECTB U UX MPEBPALLICHUMN.

Hroro B cemectpe: 34 17 30

Uroro: 34 0 17 0 30

4.2.  Copaep:xkaHue pa3iejioB U TeM JEeKIMOHHBIX 3aHATHI
CogeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TabauIe 3.

Tabmuna 3 - Coneprkanue pas3/iejoB U TEM JICKIIMOHHBIX 3aHATUI

Howmep N
Haseanue u conepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI
paszena
Pa3gen 1 BBenenue B xumuio.
Temal.l. [ToHsiTHE BelleCTBA U XUMHYECKON PEAKIIMU, OCHOBHBIEC ONIPEACIICHUS.
Tema 1.2. Crexuomerpuueckue 3akoHbl. OyHJaMEHTAJIbHbIE MOHITHS M 3aKOHBI XUMHH.
Tema 1.3. CriocoObI onpe/ieIeHnsT KOJIMYECTBA BEIECTBA, 3aKOH 3KBUBAJICHTOB.
Paznen 2: CtpoeHue BelniecTsa
Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOEHUU aTOMOB; KBAHTOBBIE YHCJIA.
Tema 2.2. ITepuoanueckuii 3akon JI.M1.Menneneena, cs3b [1.C. co cTpoeHrneM aToMma.
Tema 2.3. XHMHYECKas CBA3b, BUAbl XUMUYECKOHN CBS3H.
Tema 2.4. MeTo BaJICHTHBIX CBS3€H, KOBaJICHTHAS CBS3b.
Tema 2.5. MeTtoa MOJIEKYJISIPHBIX OpOuTalIel.
Tema 2.6 HeBasieHTHBIE TUITBI CBSI3€1: HOHHAS CBSI3b, METAJUIMYECKAs CBSI3b, BOAOPOIHAS
CBsI3b, CWJIBbI BaH-nep-Baasnbca.
Paszpnen 3 Xumudeckue cucteMbl. O0IIMe 3aKOHOMEPHOCTH XUMHUYECKHIX MPOIECCOB.
DHepreTuka XMMHUYECKHUX IPOLECCOB, BHYTPEHHSS YJHEPI U, TEIII0BOM 3P PexT
Tema 3.1. XUMUYECKHUX peakuui, 1-i, 2-i1, 3-if 3aKOHBI TEPMOJIMHAMHUKHN, DHTPOIHUS, KaK
(GYHKIMS COCTOSTHUS, SHTAIBIUS. XUMUYECKUM MMOTEHITHAT.
Tema 3.2, Ouneprus ['m06ca, HanmpaBIEHHOCTh XUMHUYECKHX MPOIIECCOB, XUMUUYECKOE U (Da30BOe
paBHOBECHE.
Tema 3.3, CKOpOCTh XUMUYECKOHN PEAKIIUU U METO/IbI €€ PETYINPOBAHUSA, 3aKOH JACUCTBUS
Mmacc.
DHeprus akTUBAIlUU, ypaBHEHUE AppeHnyca, npaBuio Baut-I'odda, kaTanuzaropsl
Y KaTaJduTuyeckue cuctemMbl. OCHOBHOM MOCTYJIAT XUMUYECKON KMHETUKH,
Tema 3.4 KMHETHYECKOE ypaBHEHUE. BiusgHue TemMneparypsl Ha CKOPOCTb XUMHUUECKOU
peakuuu, ypaBHeHUE AppeHnyca. MexaHu3M MpOTEKaHUs KaTATUTUYECKUX PEAKIUH.
Xumuyeckoe papHoBecue npuHuun Jlelllarense.
PactBOpBI, TUCTIEpCHBIE CHCTEMBI, CITOCOOBI BRIPAYKEHUS COCTaBa PACTBOPOB.
Tema 3.5 TepMoanHaMu4ecKue XapakTEpPUCTUKH Mpoliecca 00pa3oBaHUs paCTBOPOB, CUIIbHBIC
1 ca0Oble JIEKTPOIUTHI, HOHHBIE PABHOBECHS B BOJHBIX PACTBOPAX, POU3BEICHIE




PacCTBOPHUMOCTH
Tema 3.6 DNEKTPONUTHYECKAs! AUCCOLMALINS, BOJIHBIE PACTBOPHI AJIEKTPOJIUTOB, BOAOPOIHBIN
TOKa3aTelb, peaKIMi 0OMEHa, THIPOJIU3 COJICH.

Tema 3.7 CBoiicTBa pa30aBICHHBIX PACTBOPOB HEAICKTPOJIUTOB, KoJmUraTuBHBIC CBOMCTBA

pacTBOpOB, 3aKOHbI Payis.

Paznen 4. OCHOBBI JIEKTPOXUMHUYECKUX TPOIIECCOB.

Tema 4.1. OKHCIIUTENIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUI

XHUMHYECKUE UCTOUYHUKH JICKTPUUECKOTO TOKA. [ 'allbBaHUYECKHE AIIEMEHTHI,

Tema 4.2, CTaHJIapTHBIE 3JIEKTPOIHBIE TOTEHIMANBI. [[BOWHON 3JIEKTPUUYECKHI CIIOM.

VYpaBuenue HepHacra. PaBHOBECHBIN 371€KTPOIHBIN MOTeHIMAN. CTaHIapTHBIN
BOJOPOAHBIN IEKTPOI.

Tema 4.3. DJIEKTPOJIN3, 3aKOHbI Dapajaes

Tema 4.4 Kopposus u 60pnba ¢ HEel.

Paznmen 5. CBolicTBa MPOMBIIIJICHHO- BAXKHBIX 3JIEMEHTOB M UX COCMHEHUI.
Kitacchbl XMMHUYECKUX COSTUHEHN, CBOMCTBA MPOMBIIIIICHHO BaXKHBIX DJIEMEHTOB U
ux coenuHennit Komnosunronnesie Matepuansl. Kepmersl. Xumust meramion (Al Fe,

Tema 5.1. .

Sn,Pb,Mo) Xumus nemeramnon: C,S1,S , pymiepen, kapoun. Tomnua
(TBEpHOE,KMAKOE,ra30BOE), CMAa30YHBbIE MaTepHaJIbl, MOTOPHBIE Maca.
Xumudeckast uaeHTUGUKaIus. MeTobl XMHMHUYECKOTO UCCIICIOBAHUS M aHAIN3a
Tema 5.2. BEILIECTB U UX IpeBpalieHnil. KauecTBEHHbIN U KOJIMYECTBEHHBIN

ananmu3.(I'paBuMeTpuvecKuil, THTPUMETPUICCKUN, KOMIUIEKCOHOMETPUICCKUN
METO/Ibl aHAJIN3A).

4.3. IIpakTuyeckue (CeMHHAPCKHE) 3aAHATHS

TeMbl IpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIULIE 4.
Tabmuua 4 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No Ne
2 .« | TpyoeMKOCTb, | pazse
. na
TeMmsl mpakTHyeckux 3austuii | POPMBI IPAKTUYECKUX 3aHATUN pasi
n/n p (qac) JTUCITUTI-
JIHBI

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

4.4. JlaGopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb PUBEICHBI B TaOIUIE 5.
Tabnuua 5 — JIaGopaTopHble 3aHATHUS U UX TPYJOEMKOCTb

rjﬁj HaunmeHoBaHue 1a00paTOPHBIX paboOT Tp}’J’l(zzl;dCI;OCTB njljgcﬁlj;ii;am
Cemectp 1

1 | Crexuomerpuueckue 3aKOHBI. @DyH/1aMEHTAIIbHbIE
MOHATHS ¥ 3aKOHbl XuMHUHU. CrocoObl ompeaeneHus 2 1
KOJIMYECTBA BEIIECTBA.

2 | OnpeneneHue MOJIIPHOM MacChl SKBUBAJIICHTA METaJlIa 3 1

3 | Ompenenenne TEIIOBOTO s dekra peakuuu 4 3
HEUTpaJIU3alHH.

4 | U3mepenne W pacueT DAJIEKTPOIHBIX  IOTEHIIMAIOB 4 4
METAJUIOB U 3/IC TAIbBAHUYECKUX HJIEMEHTOB.

5 | Xumuaeckas u AIEKTPOXUMHYECKAS KOppo3usl, 4 4
HccnenoBanne KOppo3MM METAUIOB M ONPEIEIICHUE
MHTUONTOPHOTO Y (DeKTa.

Bcero: 17

45. KypcoBoe npoektupoBanue (padora)

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO




4.6. CamocrosiTeibHasi padoTa 00y4arommxcst

Bunbl camocTosaTensHON paboTh U €€ TPYJ0EMKOCTh ITPUBEICHBI B TabIHUIIE 6.

Bunbl camocTosaTensHON paboThI U €€ TPYJI0EMKOCTh ITPUBEICHBI B TabuIie 6.

Ta6ymia 6 Bunbl camocTosTeIbHON pabOThI U €€ TPYJA0EMKOCTh

Bunx camocTosTensHONH pabOTHI Bcero, gac | Cemectp 1, gac

1 2 3

CamocrosiTeibHas padoTa, BCEro 30 30
U3y4YeHHE TEOPETHYECKOT0 MaTeprana 18 18

muctatinHe (TO)

pacueTtHO-Tpadndeckue 3ananus (PI'3) 2 2
[Monrororka k Texymemy korTpomto (TK) 4 4
noManinee 3ananue (J3) 6 6

5. IlepeyeHb y4eOHO-MeTOAUYECKOTO 00ecTiedeH s IJIsl CAMOCTOSITEIbLHOM

patdoThl 00yYaKOIIMXCH MO JUCHUIINHE (MOTYJIIO)
Y4eOHO-MeTOIMYEeCKHe MaTepHajbl UIsl CAMOCTOSTEIbHON pabOThl 0OydYaIOMIMXCsl YKa3aHbl B

n.i. 8-10.
6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOM JIUTEPATYPbI
6.1. OcHoBHas JiMTEeparypa
Tabnuma 7 — [lepeueHb OCHOBHOM TUTEPATYPHI
[Mudp bubnuorpaduueckas ceriika / URL aapec KonnuecTtBo
HK3EMILISIPOB B
O6ubauoreke
(KpoMme 3JIEKTPOHHBIX
9K3EMILISPOB)
54 K68 | O6mas xumus [Tekcr] : yue6nuk / H. B. KopoBuH. - 2-e u3n., ucnp. u 34
npom. - M. : Beicm. mk., 2000. - 558 c.
Axwmetos, H.C. JIJabopaTopHble U CEMHUHAPCKUE 3aHATHS 1O 0011el 1
HEOpPraHMYecKoW XUMHUH. [ DIEKTPOHHBIN pecypc] : YuebHble mocodus /
H.C. AxmeroB, M.K. A3u3oga, JI.U. bagpiruna. — 37eKTpoH. faH. —
CIIG. : Jlansb, 2014. — 368 c. — Pexum nocryna:
http://e.lanbook.com/book/50685
54 E55 | OcHoBbl o6mieii xumui [ Teker] : yaeOHoe mocobue / B. U. Endumos. - 20
2-e m311. - M. : UTHOPA-M, 2017. - 256 c.
6.2. [lonoTHUTEILHASI JIUTEPATypa
[TepedyeHb AOMOTHUTENBHON JTUTEPATYPHI IPUBEJIECH B TaOIHIIE 8.
Tabnuma 8 — [lepeueHb 1ONOTHUTENBHON JTUTEPATYPHI
Hludp bubnuorpaduueckas ceeiika/ URL aapec KonnuecTBo 3K3eMIUISIpOB B
O6ubmuoreke
(KpoMe AJIEKTPOHHBIX
9K3EMILISPOB)
54 X45 | Xumus [Texcr] : yueOnuk 1uis By3oB / A. A. I'ypos [u 1p.]. - 2- 15
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e u3., crep. - M. : U3g-Bo MI'TY um. H. O. baymana, 2004. -
784 c.

54K 85 | O6mas xumust [ Tekct] : yaebHO-MeToamueckoe mocooue / T. E. 34
Kpsuiosa ; C.-ITerep0. roc. yH-T a’3pOKOCM. IPUOOPOCTPOCHHUS.
- CII6. : Usn-Bo I'YAII 2016. - 98 c.

I'enbdman, M.W. Heopranudeckast Xumust. [ IJIEKTPOHHBIN
pecypc] : YueOubie mocobus / M.U. I'ensdpman, B.I1.
FOctparoB. — Dnextpon. nan. — CII6. : JIans, 2009. — 528 c.
— Pexxum nocrtyna: http://e.lanbook.com/book/4032

7. IlepevyeHb pecypcoB HH(pOPMaLMOHHO-TeJJeKOMMYHHKanuoHHOoi cetu UHTEPHET,
He00XO0AUMBIX JIS1 OCBOCHMS AU CHUIITTHHBI
[Tepedens pecypcoB nHpopMannoHHO-TenekoMmmyHukannonHoi cetn MHTEPHET, neo6xomuMbIx
JUTSL OCBOCHHUSI TUCIIUIUIMHBI PUBEJICH B Tabnuiie 9.
Tabmuna 9 — Ilepeuenn pecypcoB mHbopManuoHHO-TenekommyHuKarmonno cetu MHTEPHET,
HEOOXOUMBIX JJIsl OCBOCHUS IUCIUTUIMHBI

URL anpec HanmenoBanue
http://www.xumuk.ru/ CaliT 0 XumMuu
http://www.hemi.nsu.ru OCHOBBI XUMUHU:

00pa3zoBaTeNbHBINA CAaUT AJIs

CTYACHTOB
http://lib.aanet.ru/jirbis2/index.php?option=com_content&view=article&id= | DiekrpoHHbIe pecypch
28&Itemid=393 OubIMOTEKN

8. IlepeyeHb HH(POPMAMOHHBIX TEXHOJIOTHIA, HCNOJIb3yeMbIX9. IPH

OCYyHIE€CTBJICHNHA 06p33OBaTeJIl>HOI‘O nmpomecca nmo JTMCumIlJinHe
8.1 llepeyeHs MPOrpaMMHOro odecnevyeHust
[lepedeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Tabnuua 10 — ITepeuenb nporpaMMHOro obecredyeHus

Ne i/ HaunmenoBaHue

He npenycmoTpeno

8.2. [lepeuensb HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yemMbIx HH(OPMAILIMOHHO-CIIPABOYHBIX CUCTEM MpecTaBieH B Tabnuue 11.
Tabmuna 11 — Ilepeyenb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBaunue

http://www.xumuk.ru/— caiit xumuu B Uarepuere. Heopranuyeckas xumus. ba3sl 3HaHUMi.
Xumuueckas >HIuKIoneaus B 5 romax. M. bPO, 1988-1998. CripaBoyHUK 110 BELIECTBAM.
Tabmuma JI.1. MenneneeBa. Homenkmarypa. Heopranmdeckue peaximu.

http://www chem.nsu. ru

2 http://journal.issep.rssi.ru

OCHOBBI XMMUU: SJIEKTPOHHBIN yueOHUK
CopocoBckuii 00pa3oBaTeNbHbBIN )KYpPHAI: XUMHS

9. MartepuajbHO-TeXHHYeCKasi 0a3a, He00OXoAUMAS ISl OCYIIECTBJIEHUS

Oﬁpa3OBaTeJILHOr0 nmpomecca 1mo JTMCUMIIJIMHE
CocTtaB MaTepHaIbHO-TEXHUYECKOM 0a3bl mpezcTaBieH B Tabnuue 12.
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Tabmuma 12 — CocraB MaTepraibHO-TEXHIUUECKOMN 0a3bl

Homep aynuropun

No /it HanmeHnoBaHME COCTaBHOM YaCTH MaTEPHAIbHO-TEXHUYECKOM 0a3bl (pm
HEOOXOIMMOCTH )
1 JleknioHHas ayIUTOpHUS C UCIIOJIB30BaHUEM JieMOHCTpanoHHbX | 32-01 (I"actemno,15)

Ta6JII/II_[ U CXEM, HepHOI[I/I‘ICCKOfI CUCTEMbI XUMHNYECCKUX IJICMCHTOB
J.M.MenpeneeBa, 00pa3IioB MUHEPAJIOB, MOJICIICH
MIPOCTPAHCTBEHHBIX PEIIETOK.

2 Crienuanu3upoBaHHast XUMHUYeCKast  JlabopaTopusi € 33-02, 33-04
UCIIOJIb30BAHUEM JICMOHCTPAI[MOHHBIX IJIAKATOB, J1a00PATOPHBIX (Tactemno,15)
CTEHJIOB ¥ YCTAaHOBOK Ul OMNpEICTICHHUS JKBUBAJICHTA MeETalla,
U3MEPCHUST 3JICKTPOAHBIX IMOTEHIMAIOB, CKOPOCTH KOPPO3HH
METAJJIOB; aHAIMTHYCCKHE M DJICKTPOHHBIC BECHI; JIaOOpaTOpHbIE

pH-MeTpb1, IeHTpUYTH U KaTOPUMETP.

10. ®oHj 01IeHOYHBIX CPEICTB ISl IPOBeAeHNs POMEKYTOUHOI aTTeCTAlNU
00y4arIMXcs M0 JUCUMUILTIMHE

10.1.CocraB ¢oH/Ia OIIEHOYHBIX CPEJCTB MTPUBE/IEH B Tabmwuie 13
Tabnuna 13 - CocTtaB GoH/1a OLIEHOYHBIX CPEJCTB AJIsi IPOMEKYTOUHOM aTTeCTAIlH

Bun npomexyTouHol arTecTauuu [IpuMepHBIil TepeUeHb OIIEHOYHBIX
CpEICTB

DK3aMeH Cnucok BOMPOCOB K 9K3aMEHY;
3amauu;

10.2. IlepedeHb KOMIETEHLUH, OTHOCALIMXCS K JUCUUIUIMHE, U 3Talbl UX (opMUpOBaHUS
B MPOIIECCE OCBOCHUS 00Pa30BaTEIHHON MPOrpaMMbI IPUBEACHBI B Ta0IuIE 14.
Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHMEM JTarnoB UX (opMuUpOBaHMsS B Ipolecce
0CBOEHUs1 00pa30BaTeNbHON MPOrpaMmbl

Oransl GopMHpPOBaHUS KOMIIETEHUUN O JUCIUILIMHAM/IIPAKTHKAM B IIpoIecce

Howmep cemectpa
P P ocsoenusa OI1

OK-10 «cnocoOHOCTh HCIONIb30BAaTh MPUEMBbI TEPBOM IMOMOIIM, METOJbI 3alIMTHl B YCIOBUAX
YpE3BbIYAWHBIX CUTYaLIUN»

1 Xumus

4 be3omacHoCTh KU3HECACATCIBHOCTHU

OIIK-7 «BnageHue OCHOBHBIMH METOJIaMH 3aIIUThl MPOU3BOJCTBEHHOTO MEpCOHAla U HAaceJleHUs
OT BO3MOXKHBIX MOCJIECTBUHN aBapuii, KaTacTpod, CTUXUIHBIX O€ACTBHII»

1 Xumus
3 DOKoorug
4 Be3omacHOCTh XU3HEAEATEIBbHOCTHA

10.3. B kauecTBe KpUTEpUEB OLICHKH YPOBHS CPOPMHUPOBAHHOCTH (OCBOEHUS) y OOyYarOMIUXCS
KOMITETEHIIMI TPUMEHSETCS IIKajla MOIYJTbHO—PEHTHHTOBON CHUCTEMBbI YHHUBEpcUTeTa. B Tabmwie
15 mnpencraBnena 100—OamnbHast W 4-0ayuibHas IIKalbl JUIs  OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETECHITNH.

Tabmuua 15 —Kpurepuu oueHKH ypoBHS CPOPMHUPOBAHHOCTH KOMITETEHIIUIH
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OI1reHKa KOMITETEHITUN
100- .
4-GarbHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
OayutbHAs
niKaua
HIKaJa
- oOyuarouuiics TIJyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepual;
- YBEPEHHO, JIOTUYHO, IIOCIIEI0BATEIBHO U TPAMOTHO €r0 U3JIaraeT;
- ONUpPasChb HA 3HAHWS OCHOBHOW W JOIOJIHUTEJBHON JIATEPATypBl,
85<K<100 COTITHOY = o0 IIPUBSI3bIBAET YCBOECHHBIE HAYUHBIE TIOJIOKEHUS C MPAKTUYECKON
(GAITCHOY | estTenbHOCTDIO HaIpaBJICHUS;
- yMes10 00OCHOBBIBAET U apryMEHTHUPYET BBIIBUIAEMble UM UICH;
- JeJaeT BEIBOIBI U 0000IIEHH;
- cBOOOJIHO BJIAJICET CUCTEMOM CIICIMATN3UPOBAHHBIX TOHSATHIA.
- o0yyarouuiicss TBEpIO YCBOWI MPOrpaMMHBINA MaTepuall, TpaMOTHO U
[0 CYLIECTBY U3Jaraer €ero, ONWPasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;
- HE JIOIIYCKAET CYIECTBEHHBIX HETOUYHOCTEH;
70<K<s84 (XOPOIHO» = _ YBSI3bIBAET YCBOEHHBIE 3HAaHUS C IPAKTUYECKOW JEATEIbHOCTBIO
(GAHTCHO» HaIpaBJICHUS;
- apryMEHTHUPYET Hay4HBIE ITOJIOKCHMUS,
- JIeJaeT BBIBOIBI U 0000IIEHH;
- BJIAJICET CUCTEMON CHEUAIN3UPOBAHHBIX MOHATHUH.
- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM NPOrpaMMHBIN MaTepual,
II0 CYHIECTBY H3JIaraeT €ro, OIUpPasChb Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYpHI;
«y/IOBJIETBO- | - JIOMYCKA€T HECYLIECTBEHHbIEC OIUMOKM U HETOUHOCTH;
55<K<69 PUTCIIBHOY - UCHBITBIBAECT 3aTPyJHEHHs B IPAKTUYECKOM IPUMEHEHUU 3HAHUUI
«GAYTCHO» | HAIIPaBJICHUSI,
- ¢1a00 apryMeHTHPYET Hay4Hble OJOXKEHHUS;
- 3aTpyHsAETCs B (GOPMYJIUPOBAHUM BBIBOJIOB U 00OOIIEHMI;
- YaCTUYHO BJIAJICET CUCTEMOM CIEMATN3UPOBAHHBIX ITOHATUH.
- oOyyaromuiicss He YCBOMJ 3HAYMTEIbHON 4YacTU MPOrpaMMHOIO
MaTepuana,
«HEYIOBJIETBO | - JOMYCKaeT CYLIECTBEHHbIE OIIMOKM W  HETOYHOCTU IMpH
K<s54 PUTENBHO» | PACCMOTPEHUU NPOOJIEM B KOHKPETHOM HalpaBiIeHUH;
«HE 3aU4TE€HO» | - UCIIBITBIBAET TPYIHOCTH B IPAKTUYECKOM ITPUMEHEHUH 3HAHUN;
- HE MOKET apryMEHTHUPOBATh HAayYHBIE MTOJIOKECHHUS],
- He (hOpMYJIMPYET BbIBOJIOB M 000OIICHUH.

10.4. TumnoBbie KOHTPOJIbHBIE 33JAHUS UM UHBIE MaTePHAIIbI:
1. Bompocs! (3ama4n) uist sk3ameHa (tabnuia 16)

Tabnuna 16 — Bompocs! (3agaun) 11 9K3aMeHa

Ne n/nn IlepeuyeHp BOpocoB (3a7au) Ui FK3aMeHa

1 KBaHTOBO-MeXaHMUYECKasi MOJIETb CTPOCHHUSI ATOMA.

2 ATtom. [Ipunuun HeonpeneneHHocTH I'eiizendepra. Ypasuenue [le bpoiins. Bonnosas
GyHKIMS.

3 VYpaBuenue llpenunrepa. Ksantosbie uncna. OaHO3IEKTPOHHOE NPUOIMKEHHE (METOT
Xaprpu-®oxka). [Ipunnun 3anpera Ilaynu. [Ipasuna Xynna n Kineukosckoro.

4 Ilepuonnueckas cucrema JI.M. MenneneeBa u ee GU3NIECKUN CMBICIT.

5 [lepuonmyHOCTh M3MEHEHUS (PU3NYECKUX CBOMCTB aTOMOB: pajnyc aTOMOB U HOHOB,
SHEPTHsl HOHU3ALUH, CPOACTBO K JJIEKTPOHY, AIEKTPOOTPULATENBHOCTD,
OKHCIIUTEIbHO-BOCCTaHOBUTENbHAs! crtocoOHOCTh. CBszb I1.C. co cTpoeHnem aroma.

6 KoBasieHTHas1 CBSA3b KaK €IMHCTBEHHBIN BUJI XUMUYECKON CBS3U U €€ XapaKTEPUCTUKH.
OcHoBHBIE CTIOCOOBI e 00pa30BaHusl: OOMEHHBIM MEXaHU3M, IOHOPHO-AaKIIEITOPHBIH,
JATUBHBIN.

7 OcHOBHbBIE TEOpUHU 00pa30BaHMsI KOBAJIEHTHOM CBSI3U — MEeTOJ1 BaleHTHBIX cBsizelt (BC)
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¥ METOJ MOJIEKYJISIpHBIX opOuTaneit B uHTepriperanuu JIKAO MO. Cxoactea u
pasjininsg MCTOAO0B, U3 OCHOBHBIC TPUHIUIIBI.

8 Teopus rubpuauzanuu 1 reomeTpust Mojekys. [loaspHOCTs U MONSIpU3yeMoCTh
KOBAQJICHTHOM CBSI3U U MOJIEKYJI

9 HeBasneHTHbIe BUABI CBS3U: HOHHASI, MEXMOJIEKYJISIPHBIE B3aUMOJIEHCTBHS, BOJOPOIHAS
cBA3b. BogopoaHas cBs3b.

10 CrpoeHue BeliecTBa B KOHAEHCUPOBAHHOM COCTOSIHUU. JKHJIKOE COCTOSIHUE U €r0
ocobeHHoCTH. TBepaoe cocTosiHre aMop(Hoe U kpuctamndeckoe. OCHOBHbBIE UMIIbI
KPUCTATNIECKHUX PEIIETOK U UX CBSI3b C PU3NYCCKUMU CBOMCTBAMU TBEP/IBIX
BEILIECTB.

11 Xumuueckasi TepMoanHaMuka. [ToHsATHE 0 TEPMOAMHAMUYECKUX (PYHKIIUSIX COCTOSTHHS
CUCTEMBbI, UX (PU3MYECKUN CMBICI, OCHOBHBIE 3aKOHBI TEPMOJAMHAMUKH, 3aKOH ['ecca u
CJIEJICTBHS U3 HETO.

12 Xumunyeckas kuHeTuka. OCHOBHBIE (DaKT OpbI, OT KOTOPBIX 3aBUCUT CKOPOCTh
XUMHYECKOH peakuuu. Knnernueckoe ypaBHeHue. KOHCTaHTa CKOPOCTH peakiyHy.
Xumuyeckoe papHoBecue. Koncranra paBaosecus. [Ipuniun Jle-Ilarensbe.

13 PactBopbl. CriocoObI BeIpaK€HUsI KOHIIGHTPAUU pacTBOpoB. CBOICTBA PACTBOPOB

14 Jucnepcusbie cucteMbl. [loBepXHOCTHBIE SIBICHUS

15 PacTBOpBI 251€KTPONTUTOB. DIIEKTPOIUTHUECKAS TUCCOIHAITUS

16 Juccounarus Boapl. Jlucconumanus KUCJIOT U OCHOBaHUI. BOgOpOIHbIN 1TOKa3aTellb

17 IIpousBenenue pactBopumocti. MoHHO-00MEHHbIe peakiuu. [ uaponus conen.

18 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH

19 [TonsiTre 06 7EKTPOAHOM MOTEHIIHANE. DIECKTPOXUMHUECKHUE MPOLIECChl. DIEKTPOIH3
pacIuiaBoB U PaCTBOPOB

20 O6mue coiictBa MetaioB. Kopposus MetannoB. MeTo/bl 3alIUTHI OT KOPPO3HH.

21 KoHncTrpykunonnsie metasuisl. Amomuauid. Xpom. JKeneso.

22 [Tonumepsl.

23 Xumudeckas HACHTU(GUKAINS, aHAIU3 BEIIECTBA

2. Boripocs! (3aaun) uist 3adera / nuddepeHmpoBanHoro 3adera (Tadbmuma 17)

Tabnuna 17 — Bonpocs! (3agaun) amns 3adera / audd. 3adera

Ne i/t

Ilepeuens BonpocoB (3agau) 1 3ayera / nupHepeHInpoBaHHOI O 3aUeTa

VY4eOHbBIM MJIaHOM HE IPEAYCMOTPEHO

3. Tembl M 3amaHue Ui BBINOJHEHHS KypcOBOH paOOThl / BBINOJHEHHS KYpPCOBOTO IpPOEKTa

(Tabmuua 18)
Tabmuna 18 — IlpumepHbIii mepeueHb TeM AJs BBIMOJTHEHHUS KYpPCOBOW pabOThI / BBIMOIHEHUS

KYpPCOBOTO MPOEKTA

No /1t

[TprMepHBIii TepeueHb TeM ISl BHITOJHEHUS! KYpCOBOM paObOThI / BHITOTHEHUS
KyPCOBOTO IPOEKTa

VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4. Bonpocsl 7Sl TPOBENICHHUS IPOMEKYTOUHOHN aTTeCTallMy IPH TeCTUpoBaHUM (Tadbmuia 19)

Tabmuua 19 — [IpumepHbIit TepeueHb BOIIPOCOB JIsi TECTOB




14

Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

5. KoHTposibHBIE U TIPAaKTHYECKUE 3a1a4u¥ / 3aaHus 1o Auciuiuinae (tadiuna 20)

Ta6muua 20 — [IpumepHbIii TepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJaHuN

Ne i/t

[IpumepHBIii nepedyeHb KOHTPOJIbHBIX U MPAKTHUECKUX 3aja4 / 3aJJaHui

1

KoHnentpanuu, crnocoObl BRIpaXeHUH KOHIIEHTpaIuid. 3anada: Berauciuth
MIPOICHTHYIO KOHIICHTPALIMIO a30THOM KUCIOTH o = 1,05 2/347, ecnm U3BECTHO, YTO

KOHIICHTpAIUs HOHOB BOJIOPOJIa B pacTBOpe coctapisieT 6.33-10-3 mMoub/n

TToHsATHE 0 KBAHTOBHIX unciax. HamucaTs snexrponnsie Gopmymsr: Ca2*,Sc, FY

KonrnenTpanuu, crioco0bl BRIPaKEHHH KOHIIEHTpaliii. MOJISIPHOCTS pacTBopa
Al>(SO4)3 paBua 0,1moms/n, p= 1,02 r/MiI, paccYMTaTh OCTAJIBHBIC THIIBI

KOHIEHTPALIH

Han 1% pactBop H2SO4 , p= 1 1/ mn, Paccaurate Cm, Cn, Cm, T,
¥ - (MoastpHOCTB, MOJISUIBHOCTH, HOPMAIbHOCTb, TUTP , MOJISIPHYO TOJITFO
MOJIYYEHHOTO PacTBOPA).

KoncranTa paBHOBecHsT XMMHYECKHX peakuuid. Hamummre MaremaTuyeckoe
BBIp@KCHHE KOHCTAHTHI paBHOBecus peakuuu: 2A(T) +B2(r) =2AB (T) u onpenenure
B KaKyI0 CTOPOHY CMECTUTCSI PaBHOBECHE ITPH YBEIMYCHUU OOIIETO JaBICHHUS.

3. Ha BoccranoBnenue 7,09t okcuna AByXBaJeHTHOTO MeTailia Tpedyetcs 2,241
BoJI0poAa (H.y.). BeIuucInTh 35KBUBaJICHTHBIE MAacChl OKCHAA U MeTaiia. Yemy paBHa
atromHas macca Me?

1. OmnpenenuTs B KaKOM HalpaBiIeHUH OyJET MPOTEKaTh peakuus MHpu
CTaHJApTHBIX YCIOBHUSAX:
COCl; « CO+Cl> . BermiectBo AG xJIx/MOJ1b
CO -137,2
COCl;-210,4

.CKOpOCTh peakuuu B TOMOTEHHBIX cHcTeMax. PaKkTopsbl, BIUSIOINE HA CKOPOCTh
peakuuu. 3akoH aerctBusa Macc. Koncranrta ckopoctu. CBsi3b KOHCTaHTbI
XMMHUYECKOTI0 paBHOBECHUSI C KOHCTaHTaMM CKOpOCTel MpsMOi U 0OpaTHOM peakIuii.

Berunciure HopmanbHOocTh pactBopa HCI, ecnu i Heritpanuzauu 20 mi
pactBopa HCI wuspacxomoBano 10mi 0,2 N pacrsopa KOH

10

. Ilpu xakoil TemnepaType CTAaHOBUTCS BO3MOXHBIM CaMOIIPOU3BOJIBHOE MPOTEKAHUE
peakmmn : 2HQO (x)«<> 2Hg(x)+ O2 (r) 3aBucumocteio AH u AS mnpeneOpeus.
Boruuciute AG peaxnuu .

BEILIECTBO AH xJI>x/mMonb AS Jx/MonbeK

HgO(x) -90,8 70,3

Hg (x) 0 76,1

O2(1) 0 205,4

11

Bonoponnsrnii nokazarens. Berawcnute pH 0,0IN pactBop H 2SO4, a=1

12

Xumnueckoe papHoBecue . [Ipunnun Jle- [llaTense . Onpenenuts B KaKOM
HalpaBJI€HUN TPOU3OUIET CMEIICHHE pPABHOBECHUS XUMHUYECKOW pPEaKIuu:
2NH3z <> No(r) + 3H2(r) AH=+92/4

IIpH: ) NOBBILIEHUH TEMIEPATypbl ©0) NOHWKEHUU JaBJIEHUS B) yBEIWYCHHUH
KkoHIeHTpanun No

13

CrexnomMeTpuuecKue 3aKOHbI XMMUH, 3aKOH SKBUBAJIEHTOB, MOJISIPHBIE MacChl
SKBHMBAJIEHTOB BEILIECTB: OKCUAOB, KUCJIOT,COJIEN U OCHOBaHMUU. 3agaua: 2,705 r
XJIOpUAA TPEXBAJEHTHOIO METAJIJIA B3aUMOJIEUCTBYET C 2I' THUIAPOKCUAA HATPHS.
OnpenenuTh SKBUBAJIEHTHYIO MacCy MeTajlIa.

14

BrraucanTs 3.71.C. KOHIIEHTPAITMOHHOTO YJIEMEHTA
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.(-)Ag/0.00IMAg" /1 0.1Ag" / Ag(+)

Kakmne IMPONLECCHI MPOTCKAIOT HA KATOAC U aHoz[e?

15 Peakumst mporekaer o ypaBaenuto N2 + Oz = 2NO. KoHIeHTpanum uexoIHbIX
BemecTB 10 Hadasa peakiuu osutd [N2]= 0,049 mons/n, [O2]= 0,01 mMomas/m.
BreruncnuTe koHneHTpanmio 3tux BemecTs, koraa [NOJ= 0,005 momns/m.

16 Ha netitpanuzanuro 0,943 r pochopucroii kuciaorsl H3POs uzpacxomosan 1,291 r
KOH. Bpruncnure KOJIU4YECTBO BEIIECTBA SKBUBAJIICHTA, MOJISIPHYIO MacCy SKBUBAJICHTA
1 OCHOBHOCTbH KHCIIOTHl. Ha OCHOBaHMM pacyeTa HallMIINTE YPaBHEHUE PEAKIIIH.

17 Oueprust I'm60ca (cBoOOAHAS 3HEPrus) U e€ U3MEHEHUE NPU XUMHUYECKUX PEaKIIHsIX.
HanpasieHne XUMHYIECKUX TTPOIIECCOB.

0 0
[Tosb3ysICh 3HAUYCHUSIMU AG9s pearupyroInux BeUIeCTB, BHIYUCIIHTE AG9s
peaxunn SO, (2)+2H,S(2) =3S(x)+2H,0(ac) u onpenenure, MoskeT 11 oHa

OCYIICCTBUTHCS ITPU CTAHJAPTHBIX YCIIOBUAX.

0
Bemectso AG2gg kJIK /MO
SO2(r) -300,4
H2S(r) -33,01
S(x) 0
H>O(r) -228,1
18 XapakTepucTHKa MOHHOM cBsi3u CTeneHb MOHHOCTH CBS3H. D((QEKTHBHBIN 3apsaa U

CTEICHb OKHUCJICHUS aTOMOB. OCHOBHBIE TUIIBI KPUCTATNIMYCCKUX CTPYKTYP.
9HeMeHTapHa$I siueika. KOOp,Z[I/IHaI_II/IOHHBIe qHucijia aToOMOB.

19 MoryT 1 IPOUCXOANTH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUN MEXKITY
BemectBamu: a) NHz u KMnOg; 6) HNO2 u HI; B) HC1 u HoSe? TTouemy? Ha
OCHOBAHHUU 3JICKTPOHHBIX YPAaBHEHUH paccTaBbTe KOA()(OUIIMEHTH B ypaBHEHUN
peakuuu, uayueit mo cxeme: KMnOs + KNO2 + H2SO4 — MnSO4 + KNO3 + K2SO4 +
H20.

20 Kakoii crioco6 00pa3oBaHusi KOBaJICHTHOM CBS3U SBJISIETCS IOHOPHO-AKIETITOPHBIM?

Kakune xuMuieckue cBsI3U B HOHAX BF, ? Yxaxute 10HOp U akuentop. Kak 00bIcHUTH
TETpadIpUIECcKoe CTPOeHNE HoHa?

10.5. Meronuueckue MaTepualbl, ONpEAEIAIONINE IMPOLEAYPbl OLEHUBAHMUS 3HAHWH, YMEHHUH,
HAaBBIKOB M / WJIM ONBITA JESATENbHOCTH, XapaKTEPU3YIOIINX 3Tanbl (GOpMHUPOBAHUS KOMIETEHIIUH,
conepskarcs B [TonoxxeHnsax «O TekyleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluu
ctynentoB ['VAII, oOyuaromuxcst mo mnporpaMmam Beiciiero oopaszoBaHus» U «O MOJyJIbHO-
PEUTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHOM paboThl cTyeHToB B ['Y AID».

11. Meroauyeckne yKazaHus JJjisi 00y4arOUIUXCs 0 OCBOEHUIO TUCHMILTUHbBI

[lenpi0 TUCHMITIMHBI SABJISETCS — MOJy4YeHHE CTyIeHTaMHU He0OXOAUMBIX 3HAaHUM, YMEHUN U
HaBbIKOB B oOnactu XxuMuH. OCHOBHOE Ha3HAYeHHE JEKIMOHHOIO MaTepuajlia — JIOTMYECKU
CTpOIiHOE, CHCTEMHOEe, TJIyOOKOoe M SCHOE WU3J0KeHue ydeOHoro wmarepuana. HaszHaueHue
COBPEMEHHOM JIEKIIMM B pamMKax AMCLUUIIMHBI HE B TOM, YTOObI MOJYYUTH BCIO MHGOPMAIUIO 110
TEMe, a B OCBOCHUH (DyHIAaMEHTAJIbHBIX MPOOJIEM IUCIMILIUHBI, METOJAOB HAayYHOrO MO3HAHUS,
HOBEHMIIMX JIOCTH)KEHUN HaydHOM Mbicad. B ydeOHOM rmpolecce JIeKIMsSI  BBITOJHSET
METOA0JIOTUYECKYIO, OpPraHU3AaLUOHHYI0O M HH()OPMAIMOHHYIO (QYHKUMH. JIeKuus pacKpbiBaeT
MOHSATUHHBIN anmapaTr KOHKPETHOW 00acTu 3HaHus, €€ MpoOIeMbl, 1aeT eTbHOE PEACTaBICHUE O
JUCLHUIIIINHE, TIOKA3bIBAET B3aUMOCBA3b C IPYTUMU JUCLUILUIMHAMH.
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MeToauuyecKne YKa3aHHsi s OOYYAIIIHXCS MO OCBOEHHI) JIEKIIMOHHOIO
marepuaia B tabmuie 7 [1,2,3] B Tabaume 8 [4,5]

I1nanupyembl pe3yJabTaThl IPU OCBOEHUH 00y4YarouMMcs JIEKIIMOHHOI0 MaTepuaa:

— IOJIy4YCHUE COBPEMEHHBIX, LEJOCTHBIX, B3AMMOCBSI3aHHBIX 3HAHHUW, YPOBEHb KOTOPBIX
OIIPEENACTCS LEJIEBOM YCTAaHOBKOM K KayKI0M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE  NPO(PECCHOHANBHO—JENIOBBIX  KadyecTB, JIIOOBU K  INpeAMeTy H
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOrO Il CAMOCTOSTENIbHON pabOThI;

— TIOJy4Y€HHE 3HAaHUH O COBPEMEHHOM YPOBHE PAa3BUTHUS HAyKH U TEXHUKU M O IIPOrHO3E
UX Pa3BUTHA Ha OnMKaiiue rojsl;

— HayuyuTCcsd METOAMYECKH oO0padarbiBaTh Marepuan (BBIICJIATH TJIABHBIE MBICIHA H
MOJIOKEHUS, IPUXOAUTH K KOHKPETHBIM BBIBOJIaM, ITOBTOPATH MX B PA3IHMUHBIX (POPMYIUPOBKAX);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIeKuMOHHBI MaTepuanl MOKET CONPOBOXKIATHCS IEMOHCTpALUEl XMMHUYECKHUX OIBITOB,
00pa3LloB MMHEPAIOB, MOAEIEH NPOCTPAaHCTBEHHBIX peweToK. lIpemnocraBieHue BO3MOXKHOCTH
CTYACHTaM pa3BUTh U IIPOJAEMOHCTPUPOBATH HABBIKU B 00JIACTH JIEKTPOXUMUU, KHHETUKH.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepHaa:

Berynienne — yacTh JIEKIWH, 1I€71b KOTOPOH - 3aMHTEPECOBATh W HACTPOUTH AyJUTOPHUIO Ha
BOCTIpHsiTHEe y4eOHOro Martepuana. B ero cocraB BXomir:  (OpPMYIHpPOBKA TEMBI JIEKIIHH,
XapaKTepUCTHKA €¢ — MPO(EeCCHOHANBHONW 3HAYMMOCTH, HOBH3HBI M CTEICHU W3YyYCHHOCTH, LIEIH
JeKIMK; M3JI0KCHUE IJIaHa JICKIWH, BKIIOYAIOIIETO0 HAMMEHOBAHHWS — OCHOBHBIX BOIIPOCOB,
MOJUIeKAIUX PACCMOTPEHHUIO Ha JIEKIMH;  XapaKTEPUCTHKA PEKOMEHAYEMOH JIUTEpaTypHl,
HEOOXOAMMOW JJIsi OpraHW3allMd  CaMOCTOSITEIbHOW PabOTBl  CTYJCHTOB; PETPOCICKIIHS-
HAaIlIOMHMHAaHHE O BOIIPpOCax, paCCMOTPCHHBIX HA— HpOHIJIOﬁ JICKOMH, CBA3b UX C HOBBIM MAaTCprajoM,
yKa3aHHe Ha €ro poJib, MECTO U 3HAYEHUE B JTAHHOM TUCIMITIIMHE, a TAKXKe B CUCTEME JIPYTUX HayK.

OcHOoBHAsl 4YacThb - W3JIOKEHHE COACpKaHUA JICKOHUKU B CTPOTrOM COOTBCTCTBHU C
NpPEUIOKEHHBIM  IJIaHOM. BKIloyaeT packpbIBalOIMA TeMy JIEKIMHM KOHLENTYAJIbHBIH U
dakTUyecKkui MaTepuall, €ro aHajJu3 U OLEHKY, pa3jH4YHble CIOCOOBl apryMeHTalud U
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETHUECKUX MOT0KEHUH.

3akJ/o4eHue - MojBe/leHUE OOIIEero uTora JeKUuu, 0000IIeHne Marepuana, GopMyIupoBKa
BBIBOJIOB T10 T€MeE JIEKIIMH; OTBETHI HAa BOIIPOCHI CTY/IEHTOB.

I[J'Ifl HaJJISKAIIlErO0O OCBOCHUA Kypca XHMHUU HCIIOJIB3YIOTCA CIICHUAJIBHBIC HArjIsAaAHbIC
CpeACTBa, C IMOMOUIbI0 KOTOPBIX MOJXKHO IepelaBaTh CTYAEHTaM HHGOpPMAlMI0O O BEIECTBaX,
00BEKTax U CyliecTBe (PM3NYECKUX U XUMUYECKUX MpeBpalieHnii. J[eMOHCTpalus OMbITOB, MOJIENIN
KPUCTATNINYCCKUX pCHIéTOK, Ta6J'II/IIII>I " IIJIAKaThl C SOHEPIrETUICCKUMU JUarpaMmmMamMnu 06p330BaHI/I$[
MOJIEKYJI, PEaKIMi ¢ KaTaau3aTopaMu U 0€3 HUX U T.JI.

OcymiecTBieHne KOHTPOJS 3a BEIEHHEM CTYIEHTaMH KOHCIEKTa— JIeKIHHA;  OKa3aHHe
CTYZCHTaM TIIOMOIIM B BEJIEHUM 3alMCH JIEKIMH — (aKIEHTUPOBAHHME H3JIOKEHHUS MaTepuaa
JIeKIMH, BBIIEJICHUE TOJOCOM, WHTOHAIIMEH, TEMIIOM pedd Hambosee BaKHOW HHGOpMAIHH,
HCTIONIb30BAaHNE May3 JUIS 3aIMCH TaOJHUII, CXEM)

MeToauyeckue yKa3aHus JJis 00y4alOMIMXCs 10 MPOXO0KAEHUI0 JIa00paATOPHBIX padoT

B xone BbimosHeHUs 1a00paTOPHBIX pabOT 0O0y4arOUIUiics TOKEH YIiIyOuTh M 3aKpenuTh
3HAHUS, IPAKTHYECKUE HABBIKH, OBJIA/IE€Th COBPEMEHHON METOAMKOW W TEXHHUKOW IKCHEPUMEHTa B
COOTBETCTBUM C  KBaNU(UKALMOHHOW  XapaKTepUCTHKOW  oOywatomierocs.  BrinmonHenue
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7a00paTOpHBIX PabOT COCTOUT W3 SKCHEPUMEHTAIHHO-TPAKTHUECKOM, PacyeTHO-aHAIUTHUECKOM
4acTe U KOHTPOJIbHBIX MEPOIIPUATHHN.

Beinonuenue mabopaTtopHbeIX paboT oOydaroUMMcs SIBJISETCS HEOThEMJIEMOM 4YacThbiO
U3y4eHMs] JAMCLUUIUIMHBI, OIpeAesieMoll ydyeOHbIM IUIAHOM, W OTHOCHTCA K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 y 00y4aroIierocs:

— TpuoOpeTeHNEe HABBIKOB UCCIICOBAHUS TIPOIECCOB, SIBJICHUN H O0BEKTOB, H3y4aeMbIX B
paMKax JaHHOW TUCIUILINHBI,

— 3aKpeIUICHHE, Pa3BUTHE M JeTaju3alMs TCOPETUYCCKUX 3HAHWH, MOJYYCHHBIX Ha
TICKITUSX;

—  IOJIyu4eHHe HOBOW MH(OPMAIUH 110 U3y4aeMOW JUCIUILINHE;

— NPHOOpPETCHHE HABBIKOB CAMOCTOSATEIBHON pabOTHI ¢ J1a00paTOPHBIM 000PYIOBAaHHEM U
pudopamu.

3ajanue U TPeOOBAHUSA K MPOBEAECHUIO JIA00OPATOPHBIX PadoT

MeTtoauueckre yKa3aHus K BBIITOJHEHUIO 1a00paTOpHBIX padoT : B tabnuue 21

TaomumaNe2 1

54 X46 XHWMHMYECKUE PEaKIUH, BBI3BIBAIOIIME JJIEKTPUYECKUN TOK, JJIEKTPOJIHBIE

MOTEHIUAIBI M AJICKTPOJBIDKYIINE CHIIbl: MeToa.ykas./cocT:}O.C.Hukonaes, | 100
T.E.KpsutoBa. CI16.:I'VAIL2015-19¢

54 X 46 TennoBoit 3pdexT (IHTaIbIUS) XUMUYECKOW peakuuu. MeToj.ykas./coct: | 100

10.C.Hukomnaes, T.E.Kpsuiosa. CI16.:I'YAIL2015-18c.

54 X45 OKBUBAJIEHT. 3aKOH JKBUBAJIEHTOB. Metonuyeckue ykazanusi 1o | 50

BEITIOJTHEHUIO JTabopaTtopHoi padotel./cocT: T.E.Kpsutoa, 1.B. Orypiosa.
CII6.:I'VAIL2016-15¢

54 X45 Kopposus mertamioB. MeToauuecKye yKa3aHUs IO BBIIOJHCHHIO J1abopaTopHbIX | 31

pador. . CII6.:I'VAII cocr.: O. C. Hukomnaes, T. E. Kpsuiosa. - CII6. : MU3a-Bo
I'VAIL 2016. - 27 c.: puc., Tabxn. - bubauorp.: c. 27

Crpykrypa u ¢popma oryera o 1adopaTopHoii padore

1. Ilenp paboTHLI.

2. JlaGopaTtopHoe 0060pynOBaHHE.
3. Omnwucanue 3KCrepUMEHTA.

4. OO6paboTKa pe3ysbTaToB.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOIi padoTe

Otuér AOJDKCH COACPKATh 3aIlI0JIHCHHBIC Ta6J'II/IIIBI C OKCIICPpUMCHTAJIbHBIMU JJAHHBIMU.
BrinonseHs! H€O6XOI[I/IMLIC paC‘{éTH.

HOCTpOCHLI Fpaq)I/ILICCKI/Ie 3aBUCUMOCTH OT 3a/IaHHBIX ITAPaAMETPOB.

CI[CJ'IE[HLI BBIBOJbI.

Ok wbdE

BrinonseHs! KOHTPOJIbHBIC 3aJaHH HA TEMY J'Ia60paT0pH01>i pa6OTBI.

MeTtoanyeckue ykazaHusi AJds O0Oy4alOUIMXCSl MO TNPOXO0XKIECHHI0 CAMOCTOSITEILHOM
padoThI

B Xoze BBINOIHEHHUS CaMOCTOSTEIIbHOM pa60TBI, 06yanOH1HﬁCH BBIITIOJIHACT pa60Ty 1o
3aIaHUI0 U IIpU MCTOANMYCCKOM PYKOBOJACTBC IIPCIIOAABATCIIA, HO 0e3 ero HCIMMOCPCACTBCHHOT' O
ydacTus.
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B mporecce BBIMONTHEHHS CAaMOCTOSTENBHOW paboThl, y oOydarorierocs (opMupyercs
1eIecoo0pa3Hoe IIaHUPOBAaHUE PabOUYero BpeMEHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS U
HaBBIKH B YCBOCHUU W CUCTEMAaTH3AIMH MPHOOPETAEMBIX 3HAHUH, 00ECIIEYMBAET BHICOKUN YPOBEHb
YCIIEBaEMOCTH B MIEPUOJT O0yUCHHSI, [IOMOTAeT MOJYYHTh HABBIKH TOBBIIICHHS MTPO(HECCHOHAIEHOTO
YPOBHHL.

MetoauyecKUMH ~ MaTepualiaMd,  HAlpaBJSIONMMH  CaMOCTOSITEIbHYIO  paboTry
00yYaroInXCs SIBISIOTCSL:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILTUHE;

MeTtoauyeckue yKa3zaHuUsl JJisi O0y4alOIIUXCS 1O TMPOXOXKAEHUIO MPOMEKYTOYHOM
aTTecTaluu

[TpomerxyTouHas aTTecTamus 00yJaroImuXxcst pelyCMaTpUBACT OIlCHUBAHUE
MIPOMEXKYTOUHBIX M OKOHYATEIBHBIX PE3yJbTATOB OOy4YeHHs IO guciuiuinHe. OHa BKIIIOYAeT B
ce0s.

— 92K3aMeH — (opMa OIICHKU 3HAHWH, MOJYYCHHBIX O0yUJaIONIMMCS B MIPOIECCE M3YyUCHUS
BCEH JMCIMILIMHBI U €€ YaCTH, HABBIKOB CAMOCTOSTEILHOM PaOOThI, CIOCOOHOCTH IIPUMEHSTh UX
JUIL  pelIeHUs TPAKTUYSCKUX 3a7ad. OJK3aMEH, KaK TMpPaBWIO, TMPOBOJMUTCSI B IEPHOJ
9K3aMCHAIIMOHHOW CECCUU W 3aBEPINACTCS AaTTECTAIIMOHHOW OIEHKOH «OTIIMYHOY, «XOPOIIOY,
«YJIOBJICTBOPUTEILHOY, «HEYIOBJICTBOPUTEIHLHOY.

CuctemMa OIICHOK IpPH TIPOBEICHHH IPOMEKYTOYHON aTTECTAIlMA OCYIICCTBIIACTCS B

COOTBETCTBUU C TpeboBaHuaMu Ilonoxenuit «O TeKylmleM KOHTPOJIE YCIEBAaEMOCTH U
NPOMEXYTOUHOW arTectanui cTyaeHToB [ YAIL, oOydarommxcss MO TNPOrpaMMBbl  BBICIIETO
obpazoBanus» u «O MOMYJIBHO-PEUTHHTOBOH CHCTEME OIICHKM KadecTBa Y4eOHOH paboTh
crynentoB B 'Y AI».



JIucT BHECEHUsI U3MEHEHUH B pabouyIo MPOTrpaMMy JAUCIUILIMHbBI

19

JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce BHECHIETO
W3MEHEHMUS

ConepxkaHre U3MECHCHHUH W JOTIOTHCHHMH

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapbl

Iommuce
3aB.

kadenpoi




