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AHHOTaUs

JucuumniuHa «XuMus» BXOAUT B 00pa30BaTENbHYIO IPOrpaMMy BBICHIETO 0Opa30BaHUS
10 HaIpaBieHHIO NoAroToBKY/ creranbHocTH 12.03.01 «IIpubopocTpoeHuey HanpaBIeHHOCTH
«TexHonoruss a’poOKOCMHUYECKOTO MPUOOPOCTpOoeHUs». JucuurummHaa peanusyercs Kadeapou
«Ne31».

JlucuuniuHa HaleaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOMIMX KOMIETEHIIHIA:

VYK-5 «CrocobeH BOCIpHUHHMATh MEXKYJIbTYpHOE pa3HooOpazue oOmecTBa B
COLIMATIbHO- UCTOPHYECKOM, 3TUYECKOM U (pU10cOHCKOM KOHTEKCTaX)»

OIIK-3 «Cnoco0GeH NpOBOAMTH SKCIEPUMEHTAJBHBIC HCCIENOBAaHUA U W3MEPEHH,
o0pabaThIBaTh U MPEICTABISATH MOJyYEHHbIE JaHHBIE C YUETOM CIeHU(UKH METOJIOB U CPEICTB
TEXHUYECKUX U3MEPEHUN B TIPUOOPOCTPOCHUI

CopepxaHue AUCHUIUIMHBI OXBAaTHIBAET KPYr BOIPOCOB, CBA3AHHBIX C O3HAKOMIICHUEM
UCTOPUM XHUMHUH, a TaKK€ C OCHOBHBIMU HAIlpaBICHUAMHU U TEHACHUMSIMH pa3BUTUSA
COBPEMEHHOM XHMMHH. JTa HayKa H3y4aeT MAaTepHaIbHBIA MUpP, 3aKOHBI €ro pa3BUTHA,
cnenn(ruyeckylo XUMUYECKylo (GopMy ABIKEHHS MaTepuu. B mporecce u3ydeHUs XUMHH
BbIpa0aThIBaeTCsl HAy4YHBIM B3IV HAa MHUp. 3HAHHE XUMHUU HEOOXOIAMMO AJIs IJIOJOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa JI000H HampaBIEHHOCTH. 3HAHHWE XUMHH IO3BOJISET
chopMHpOBaTh COBPEMEHHOE HAaydyHOE IpEICTaBICHHE O MAaTepHH, BEUIECTBE KaK OIHOM U3
BHUJIOB JABMKYLIEHCA MaTEPUU, MEXAHU3ME IIPEBPAILCHUN XUMHUUYECKUX COEAUHEHHM, CBOMCTBAX
MaTepuaioB O XMMHUYECKHUX Ipolleccax B COBpeMEHHON TexHuke. [Ipu m3yueHuu Kypca XUMUU
HE00X0/IMMO TMPOYHO YCBOUTH OCHOBHBIEC 3aKOHBI, OBJAJETh TEXHUKOW XUMHUYECKUX PaCUETOB,
BbIpa0OTaTh HAaBBIKM CAMOCTOSATEIBHOTO BBIMOJTHEHHUS XUMUYECKUX OKCIHEPUMEHTOB U
0000menust (akroB. IloHumMaHue 3aKOHOB XHMMHUH TOMOXKET CTYICHTY B pELICHHH
9KOJIOTHYECKUX Mpo0sieM. 3HaHUe Kypca XUMUU HEOOXOIMMO U JUISl TIOCEIYIOIIETO YCIEITHOrO
W3YYEHHUS CHIEUUAIBHBIX JUCIIUILINH.

[IpenogaBanue AUCUMIUIMHBI TpeaycMaTpUBaeT cienyromue (OpMbl OpraHU3aluu
y4eOHOTO0 Tpoliecca; JISKLIUH, TabopaTopHbIE pabOThI, CAMOCTOSTeNbHAs paboTa 00yJaroIerocs,
KOHCYJIbTAIIUH.

[IporpaMMoii AMCHMIIIMHBI MPETYCMOTPEHBI CIEAYIOIINME BUIbl KOHTPOJSA: TEKYIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B opMe IK3aMeHa.

OO01mast TpPyA0€MKOCTh OCBOSHUS TUCIUTLIMHBI COCTABISAET 3 3a4eTHBIX eqUHUIIBI, 108 gacos.
SI3bIK 00yUeHUS IO TUCIUILTUHE «PYCCKHI.



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE
1.1. Tlenu nmpenomaBaHus JUCITUTUTHHBI

Lenb TaHHOM NUCIMIUIMHBI — YCBOGHHE CTYAEHTAMU TEOPETUYECKUX OCHOB OOIIEH XUMUH,
XMMHUH B@)XHEHIIMX  DJIEMEHTOB M HMX HEOPraHMYeCKHMX  COEIMHEHHH, (opMupoBaHHe
XUMHYECKOIO MBIIUIEHUS y CTYIEHTOB, pa3BUTHE HAaBBIKOB MCIOJIb30BaHUS CBEICHHUM O
(U3NKO-XMMHUYECKMX CBONCTBAX pa3lMYHBIX CHCTEM Ul CHHTE3a COOTBETCTBYIOLIMX
COCIMHEHUH, BBINIOJHEHUE TEPMOAMHAMUYECKUX M KMHETHUECKUX PacyeToB; NpuoOpeTeHue
HEKOTOPOT'0 OMbITa 3KCIEPUMEHTAIBHBIX HCCIEAOBAaHUM Ui pa3palOTKM  HOBBIX METOJIOB
CUHTE3a U IPUJAHUs MaTepuaiaM 3aJaHHOU CTPYKTYpPBI U KOMIUIEKCa CBOMCTB. [IpencraBnenue
BO3MOXHOCTH CTYAECHTaM Pa3BUTh U MPOAEMOHCTPUPOBATh HABBIKM B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOTUI

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIHHON YacCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX Pe3yJIbTaTOB O0YyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCHUILUIMHBI OOYYAIONIMICS NOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETEHIMSIMU WM UX YacTsMH. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpymma) Koz n Kon n HaumeHnoBaHre WHIUKATOpa
HAaUMEHOBAHHE
KOMIIETCHIINH JOCTHKEHUS KOMITETCHIINN
KOMITIETEHIINH
YK-5 Cnocoben
BOCTIPUHUMATH
MEKKYJIbTYPHOE VK-5.J1.3 ymeeTr KOHCTPYKTHUBHO
paszHooOpasue B3aMMOJICHICTBOBATH C JIFOJIBMH Pa3IMYHbIX
YHuBepcanbHbIe oOmiecTBa B KaTeropuii ¢ yueToM UX COLUOKYJIbTYPHBIX
KOMIIETCHIINH COILIMAITLHO- O0COOCHHOCTEH B IENSAX YCIEIIHOTO
HCTOPUYECKOM, BBITNOJTHEHUSI TPOPECCUOHANBHBIX 3a/1a4 U
THUYECKOM U COLIMATILHOM WHTETPAIluN
bunocodcrom
KOHTEKCTaX
OIIK-3 Cnocoben
MIPOBOJIUTH
JKCIIEPUMEHTANIbHbIE
P OIIK-3./1.1 BeIOMpaeT 1 UCHOIB3YET
HCCICHIOBATHA 1 COOTBETCTBYIOIIUE PECYPCHI, COBPEMEHHbIE
M3MEpEHHS, o PECYpCbI, COBp
METOJIUKH U 000pYIOBAHUE NS
o0OpabartbIBaTh U
O6menpodeccrnoHanbHbIE N —— MIPOBEICHUS DKCITEPUMEHTATBHBIX
KOMIICTCHLIU P MCCIIEIOBAHUI U U3MEPEHUI
MOJTy4YeHHBIC TaHHBIC
OIIK-3./1.2 oOpabaThiBaeT ¥ MPEICTABIISCT
C y4eToM creruduKu
MOJTy4YeHHBIC YKCIIEPUMEHTAIILHBIC TaHHBIC
METOJIOB M CPEJICTB
JUISL TIOJTy4€HUSI 0OOCHOBAHHBIX BBIBOJIOB
TEXHUYECKHUX
U3MEPEHU B
PUOOPOCTPOCHUH

— OPusuka.

2. Mecro nucummumHbl B cTpykType Ol
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IIPYU U3YYCHHUH CIEAYIOUIUX JUCLIUILINH:
— MaremaTrka. AHAJIMTHYECKAsi TEOMETPHUS U JIMHEHHas anre0pa,




3HaHuUs, TMOJYYEHHbIE NPU HU3YYCHUH Marepuana JaHHOW AMCHMIUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TaK U UCIOJIB3YIOTCS TIPU M3YUYECHUU APYTUX AUCUUTUINH:

— @uzuka,

— DKouorud,

— be3onacHOCTh JKU3HEIEITEILHOCTH.

3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHHUTUIINHE (M paclpeaeNeHIe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 3/ 108 3/ 108
3E/ (4ac)
AyoumopHhuvie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexuun (JI), (gac) 34 34
npaktudeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 21 21
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sx3amed (3auer, udd. 3auq, OK3. OK3.
DK3.*%*)

*%
Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUIUIMHEI IO pa3jenaM v BUIaM 3aHITHIM.
Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh TPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazmensl, TeMBI JUCITUTUTHHBI Jlexn 13 (C3) |JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 1

Pasnen 1: Beenenue B XUMUIO 1 5 2
Tema 1.1.IToHsiTHE BelecTBa U 1 1 1
XUMHYECKON peaKiuu, OCHOBHBIE
OIIpEIEIICHUS.
Tema 1.2 2

CrexnoMeTpuiecKue 3aKOHBbI.
OyHaaMeHTaIbHbIE TOHITHS U 3aKOHbI
XUMUHU.

Tema 1.3. CiocoOsI onpeneneHus 2 1
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHBAJICHTOB.




Paznen 2. Ctpoenue BemiecTa

10

Tema 2.1. OcHOBHBIE CBEIEHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC UHCJIA.

Tema 2.2. Ilepuognueckuii 3akon J1.1.
Menpeneena.

Tema 2.3. XumMudeckast CBI3b, BUIEI
XHUMHUYECKOU CBS3H.

Tema 2.4. MeToJ1 BaJICHTHBIX CBSI3CH,
KOBAJICHTHAS CBS3b.

Tema 2.5. Metoa MONEKyISpHBIX
opOuTanei.

Tema 2.6. HeBaieHTHEBIC TUTIBI CBSI3CH:
HOHHAasA CBA3b, MCTAJIJIMYCCKAA CBA3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-71ep-
Baannbca.

Pa3gen 3. XumMuuyeckue CUCTEMEI.
OO6mre 3aKOHOMEPHOCTH XUMHUYECKHUX
MIPOIIECCOB.

15

Tema 3.1. DHepreTrika XUMHUYECKHX
IIPOLIECCOB, BHYTPEHHSAS DHEPIHUs,
SHTAJIBIINS, SHTPOIIHSL.

Tema 3.2. sneprus ['u66c¢a,
HaIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMUYECKOI
peakuu U METOJBL €€ PETYIUPOBAHHUS,
3aKOH JSHCTBHUS Macc,

Tema3.4. DHeprus akTUBaLIUH,
ypaBHEHHE AppeHunyca, paBuiio BaHT-
I'odda, katanuzarops! u
KaTaJINTUYCCKUC CUCTCMBEI.

Tema 3.5.PacTBOpBI, TUCTIEPCHBIE
CUCTEMBI, CTIOCOOBI BRIPAKEHHUSI COCTaBA
pacTBOpOB

Tema3.6. DnexTponuruueckas

I CCOLMALUS, BOAHbBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTelb, peaKIui OOMEeHa,
TUAPOIIN3 COJIEH.

Tema3.7.CBolicTBa pa30aBieHHBIX
pPacTBOPOB HEIEKTPOIUTOB, BOJAHBIE
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pa30aBneHus OCTBalbAa, 3aKOHbBI
Paymns.

Paznen 4.OCHOBBI AIEKTPOXUMHUYECKUX
MPOLIECCOB.

Tema 4. 1.0KUCIUTEITBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN




Tema 4.2.xumMuyecKre UCTOYHUKHU 1 4 2
ANEKTPUYECKOTO TOKA. ['abBaHUYECKHE

AJIEMEHTHI.

Tema 4.3.91€eKTponK3, 3aKOHBI 1 1
®dapages.

Tema 4.4.Koppo3sust u 60pb0a ¢ HEl. 1 4 1
Pa3nen 5: CBolicTBa IPOMBIIIEHHO- 4 3
BaYKHBIX 3JIEMEHTOB U UX COEIMHEHUN

Tema 5.1. Knaceb! xuMnudeckux 2 2

COEAMHEHHH, CBOMCTBA IPOMBIIIJIEHHO
BAXKHBIX DJICMCHTOB U UX COG,Z[HH@HHﬁ.

Tema 5.2. Xumudeckas 2 1
uneHTudukanus. Meroabt
XHMHYECKOT'0 UCCJICIOBAHUS U aHAIN3a
BEILIECTB U UX MPEBPALLICHUMN.

Uroro B cemectpe:

34 17 21

Uroro:

34 0 17 0 21

4.2. CopaepkaHue pa3/IesioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIE 4.
Ta6mmia 4 — ConepxaHue pa3zesioB U TEM JEKIIMOHHOTO UK

Howmep pasznena

Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHbBIX 3aHATUN

Pazgen 1

BBenenue B XUMHIO.

Tema 1.1.

[TonsThie BemecTBa W XWMHUYECKOW pEAKIIMH, OCHOBHBIC TIOHATHSA H
OTIPEICIICHUSI.

Tema 1.2.

CrexuoMerpuueckue 3akoHbl. DyHIAMEHTAIbHBIE TOHATHUS W 3aKOHBI
XUMHUU: 3aKOH COXPAHEHHUsSI MacChl, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA,
3aKOH KpAaTHBIX OTHOIICHHWH, 3aKOH OOBEMHBIX OTHOIICHUW. 3aKOH
ABorajpo, cieICTBHs 3aKOHa ABOTapo.

Tema 1.3.

CriocoOsbl onpeesieHus: KOJIM4ecTBa BEIECTBA, 3aKOH 3KBUBAIEHTOB. Pacuér
M’ (MOJSpHBIX MacC SKBUBAJIEHTOB) Ul IPOCTBIX BELIECTB, OKCHUIOB,
KHUCJIOT, OCHOBaHUM, cojiel. DaKTOp SKBUBAJIEHTHOCTH.

Pazgen 2:

CTpoeHue BelecTBa.

Tema 2.1.

OcHoBHbIE CBEJICHHS O CTPOEHUHU aTOMOB; KBaHTOBO-MexaHUYecKast MOJIENb
aroma. OpOwuranb, KBaHTOBBIC uHcna, ypaBHeHHe LlIpénunrepa, ypaBHeHUe
He-bpoiins, ypasuenue [lnanka, mpuHiun Heonpenenéuuoctu I eizendepra.
DneKTpoHHO-TpaduvecKkue GOpMyIbI.

Tema 2.2.

Ilepuonnueckuii 3axkon J[.M.Menneneesa, cBs3b [1.C. co ctpoenuem aroma.
HepI/IO,Z[bI, rpyIiibl, JUaroHajbHas 3aBUCHUMOCTD. BaKOHOMepHBIG NU3MCHCHUS
CBOWCTB DJIEMEHTOB U coeAuHeHUH (APPEeKTUBHBIA paanyc, SHEPTUH
MOHH3AINH B CPOJICTBA K DJIEKTPOHY, AIEKTPOOTPUIIATEIILHOCTB).

Tema 2.3.

XuMH4YecKasi CBSI3b, BHJBl XHMHYECKOW cBsi3u. Bo3OyxnaéHHoe wu
HOpMAJIbHOE COCTOSIHME aToMa. [ MOpuam3anusi 3JIEeKTPOHHBIX OOJAKOB.
CrocoObl TEpeKphIBaHUSA OSJIEKTPOHHBIX OOJAKOB, CHUTMa- IH-JeIbTa-
nepekpbiBanus. [IpocTpancTBeHHAs! CTPYKTYypa MOJIEKYJI.

Tema 2.4.

MeTto/1 BaNeHTHBIX CBSI3€H, CITOCOO 00pa3oBaHMs KOBAJICHTHOMN CBSI3H METOJ]
Jlonnona u I'eiitnepa. [losipHOCTB CBSI3M CBOMCTBA KOBAJICHTHOM CBSI3H.

Tema 2.5.

MeTon MOJEKYISpHBIX  OpOUTANICH. Ilopsmok u 3Heprust CBS3H.
CBs13pIBalONINE U Pa3phIXJISIONIE OPOUTATIH.

Tema 2.6

HeBaneHnTHble THIIBI CBS3EM: HOHHAI CBA3b, MCTALJIMYCCKAasA CBA3b,




Howmep paznena

HasBanue u copeprxanue pa3zenoB U TeM JIEKIIMOHHBIX 3aHATHN

BOJIOpOAHAs CBsI3b, cuiibl Bau-nep-Baanbca. KommiekcHbie coeanHEHUsI.
Ponb KOMIUIEKCHBIX COEIMHEHHW B TpUpoAEe U TexHUKEe. Teopus
KpUctajuimueckoro nojisi. KoHJIeHCHpOBaHHOE COCTOSIHUE  BEUIECTBA.
TBepibIe BEIIECTBA.

Paznen 3

Xumuueckue cucteMbl. O0Ie 3aKOHOMEPHOCTH XUMUYECKUX MTPOIIECCOB.

Tema 3.1.

DHepreTuka XUMHYECKHX IIPOILECCOB, BHYTPEHHSS SHEPrus, TEIIOBOM
3pdekT XuMUYecKuX peakuui, 1-i, 2-U, 3-i 3aKOHBI TEPMOJAMHAMHUKH,
DOHTponus, KaK QYHKIUS COCTOSTHUS, YHTAIBIHNS. XUMUYECKUNA ITOTEHITHAT.

Tema 3.2.

sHeprus ['mb0ca, HamPaBICHHOCTh XUMHUYECKUX MPOLIECCOB, XUMHUYECKOE U
(hazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON peaKIMu U METOJAbl €€ pEeryJupoBaHUs, 3aKOH
nerictBus macc. YpasHeHnue ['ynp0epra u Baare. MosekynapHOCTh peakiiuu,
MOPSIIOK  peaklMHh. 3aBUCUMOCTb CKOPOCTHM XHUMHUYECKOW peaKkIuu OT
KoHIeHTpanuu. KoHcTaHTa CKOPOCTH (PU3UUECKHUI CMBICT.

Tema 3.4

DOHeprusi aKkTUBallUM, YypaBHeHHe Appenuyca, mpaBuio Banrt-I'odda,
KaTaJIn3aTOPhI )41 KaTaJIUTHNYCCKUC CHUCTCMBI. OcHoBHOI MMoCTyJaar
XUMHYECKON KMHETHKH, KNHETUYECKOe ypaBHEHHE. BiusHue TemmepaTypsl
Ha CKOPOCTh XHWMHYECKOW peakluH, ypaBHeHHE AppeHuyca. MexaHusm
IIPOTEKAHUs KAaTAJIUTUYECKUX pPEaKkLMii. XMMUYECKOE PAaBHOBECHE IIPUHIUII
Jle-llarense.

Tema 3.5

PacTBOpBI, AHCIIEPCHBIE CUCTEMBI, CITIOCOOBI BEIPAXKEHHUSI COCTAaBA PACTBOPOB.
TepMonuHaMUYecKue XapaKTEPUCTHKHU Ipoliecca 00pa3oBaHUsI PaCTBOPOB.
CHJIbHBIE W CJIa0ble DIIEKTPOJIMTHI, WOHHBIC PABHOBECHUS B BOJHBIX
pacTBopax, MpOU3BEICHNUE PACTBOPUMOCTH

Tema 3.6

DNEeKTpoNUTHYECKass JUCCOLMAIUs, BOAHBIE PACTBOPBI AJIEKTPOJIUTOB,
BOJIOPOJIHBIN MTOKA3aTeNb, PEAKIIUU 0O0OMEHa, THAPOIIU3 COJICH.

Tema 3.7

CpoiicTBa pa30aBlIEHHBIX PACTBOPOB HEIIEKTPOJMUTOB, KomMratuBHbIE
CBOWCTBa pacTBOpOB,  3akoHbl Payms. Kpuockonust O0yminockonus.
OcMmoTnyeckoe napienne. 3akoH ['eapu. M3oronndyeckuii ko3P huImeHrT.

Pazgen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX IMMPOLICCCOB.

Tema 4.1.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLUH, JJIEKTPOHHBIA  OanaHc,
MouisipHble MacChl 5KBUBAJICHTOB OKUCIIUTENS! U BOCCTAHOBUTEIIS.

Tema 4.2.

XHWMHYECKUE UCTOUHHUKH AIEKTPUUECKOr0 TOKA. | albBAHNYECKUE AIEMEHTBHI,
CTaHJAPTHBIC JJIEKTPOAHBIC NMOTCHIUANbI. J[BOMHON 3JIEKTPUYECKUHN CIIOH.
VpaBuenue  HepHcra.  PaBHOBECHBIN.  3JIGKTPOAHBIM  MOTEHIUAI.
CrtaHapTHBIN BOJIOPOIHBIN 3JEKTPOI.

Tema 4.3.

DnekTposin3, 3akoHbl Dapanes, KatoaHbsie 1 aHOHBIE TPOLIECCHI PACTBOPOB
Y PacIUIaBOB JIEKTPOJIMTOB.

Tema 4.4

Koppo3ust u Goprba ¢ Hell. YpaBHEHHUS KOPPO3HMHBIX IPOIECCOB C
KHCJIOPOJTHOH W BOAOPOMHOM pAemnoispu3amnueii. CrnocoObl 3almuThl OT
KOPPO3UHU — XUMHYECKHUE, IEKTPOXUMUYECKUE (METAINTMYECKUE- KaTOAHbBIE,
aHOJTHBIC TTOKPBITHSI). JIernpoBaHre METaJIOB.

Paznen 5.

CsoiicTBa MPOMBIIIJICHHO BaKHBIX 3JICMCHTOB U UX COGHHHGHHﬁ. MMOJIYyYCHHC
MeTauioB. MeTandecKre CIIaBbl M KOMITO3HUTEL

Tema 5.1.

Krnaccel XMMHUYECKUX COEIMHEHUH, CBONCTBA MPOMBIIIJICHHO Ba)KHBIX
3JIEMEHTOB M UX coeauHeHuid Kommo3unuoHHble Matepuasibl. KepmeTsl.
Xumus merawwioB  (AlFe, Sn,Pb,Mo) Xwumus unemeramios: C,SI,S ,
¢dbymnepen, kapown. TommuBa (TBEpHOE, KUIKOE, Ta30BOE), CMa304YHBIC
MaTepuasbl, MOTOPHBIE Maca.

Tema 5.2.

Xumudeckast uaeHTUGUKAIUA. MeToIbl XUMHUYECKOTO UCCIICIOBAHUS U
aHaJIM3a BEIECTB U UX NpeBpaiieHuil. KauecTBeHHBIN 1 KOJIMYECTBEHHbBIN




Howmep paznena

HasBanue u copeprxanue pa3zenoB U TeM JIEKIIMOHHBIX 3aHATHN

aHanus. (I'paBuMeTpUYECKUi, THTPUMETPUUECKUI,
KOMIIIEKCOHOMETPHUYECKUI METO/Ibl aHAJIN3A).

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS

Tembl mpakTHUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne
Ne TeMbl MpakTU4ECKUX ® . | TpynoemkocTs, |pasgena
i B OpPMbI IPAKTUYECKUX 3aHITHH (uac) S ——
JIMHBI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.
Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYTOEMKOCTh
Ne
Ne HanmenoBanue 1abopaTopHbIX paboT Tpynoemkocts, | pasiena
n/m (gac) JTUCITUTT
JIMHBI
Cemectp 1
1 Crexuomerpuueckue 3aKkoHbl. OyHIaMEHTATbHBIEC TOHATHS
U 3akoHBl XUMHU. CrocoObl OmpenesneHus: KOJIMYecTBa 2 1
BEII[ECTBA.
2 Omnpenenenne M° sxBUBasieHTa MeTaJLIa 3 1
3 Omnpenenenue TEIIOBOTO s dexra peakuun 4 3
HEUTpaAJIU3aIlUH.
4 HN3mepenne ©  pacdyeT  BIEKTPOAHBIX  IMOTEHIIMATIOB 4 4
MeTamuioB U 3J[C raapBaHMYECKUX DJIEMEHTOB.
5) Xumuueckas " ANEKTPOXUMHUYECKAs KOppo3us, 4 4
HccnenoBanne KOpPpO3UM METANIOB U OIpeneseHHe
UHTHOUTOPHOTO Y PekTa.
Bcero: 17

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBON PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronmxcs

Buapl camocTosiTenbHON pabOThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0IHIIE /.

Ta6muia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTD

N Bcero, | Cemectp 1,
Bun camocrositensHoi paboTh
qac qac

1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 8 8
nucturiuabl (TO)
Pacuetno-rpaduueckue 3aganus (PI'3) 1 1
[ToaroToBKa K TEKyIeMy KOHTPOJIO 4 4




ycneBaemoctu (TKY)

Jomamnee 3ananue ([13) 4 4

[ToaroroBka Kk MpOMEKYTOUHOM
arrectanuu (I1A)

6 6

Bceero: 21 21

n.a. /-11.

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS

JUISL CAMOCTOSITENIbHON PabOoThl 00yUYaromUXCsl 0 JTUCHUILIMHE (MOYIIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00y4aromIMXCsl yKa3aHbI B

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U SJIEKTPOHHBIX YIEOHBIX M3IaHUN PUBEICH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

Mudp
URL agpec

bubnuorpaduueckas ccpiika

KonnuectBo

DK3EMIUIIPOB B

6ubnuorexe
(kpome
JIEKTPOHHBIX
IK3EMILISIPOB)

https://urait.
ru/bcode/38
8983

I'muaka, H.JI. O6mas xumus B 2 T: y4eOHHK A
akagemuueckoro  OakamaBpuara/ H.JI. ['mubka; mox
penakumeit B. A. IlonkoBa, A. B. babkoBa. — 19-¢ wu3n.,
nepepab. u gon. — Mocksa: WM3marenscTBO FOpaiir,
2016. — 729 c. — (bakanaBp. AkameMHUYeCKHil Kypc). —
ISBN 978-5-9916-6445-5. — Tekct : anekrponssiit // DbC
FOpaiit [caiiT].

https://urait.
ru/bcode/43
2806

OOmast ¥ HeopraHudeckass XUMHA. 3aJayHuK: ydeOHoe
nocobue g akamemuueckoro OakamaBpuata / C. C.
babkuna [u np.] ; mox pemakmueit C. C. babkunoii, JI. .
TomunHo#. — Mocksa : U3narensctBo KOpaiit, 2019. — 464
c. — (bakanaBp. Axanemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texkcr : anekrponnbiii // OBC HOpaiit
[caiiT].

OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI: [
DnekTpoHHBIH pecypce] : yuebnoe mocodue / T. E. Kpsinosa,
T. U. dommueBa ; C.-Ilerepd. TOC. YH-T a’POKOCM.
npuOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBbIe naH. - CaHKT-
[TerepOypr : M3a-Bo 'YAII, 2019. - 77 c.

54 K68

O6mas xumus : yuebnuk / H. B. KopoBun. - 6-e uzn., ucrp.
- M. : Bricmr. mxk., 2005. - 558 c.

194

54 X45

Xumus : yueOHuK it By3oB / A. A. I'ypoB [u ap.]. - 2-e
u3n., crep. - M. : U3n-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

OOmas xumus [ OmnexTpoHHBIN pecypc] yuebHo-
meroandeckoe nocodue / T. E. Kpsinonra ; C.-TIletep6. roc.
YH-T a@3pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBbIE
nad. - CI16. : Uzn-Bo 'YAIL 2016. - 98 c.

54 A95

JlabopaTtopHble W CEMHUHApCKUE 3aHATUS MO0 OOmEel wu
HEOPTraHWYECKOW XUMHUHU yueOHoe mocobue / H. C.
AxwmetoB, M. K. Asuzosa, JI. U. bagpiruna. - 6-¢ u3j., crep.

10




- CII6. : Jlans, 2014. - 367 c.

l'enbpman, M. WM. Heopranumyeckas xumus : ydeOHOe
https://e.lan | mocooue / M. U. I'enspman, B. I1. FOctparoB. — 2-¢ usn.,
book.com/b | crep. — Cankr-IlerepOypr : Jlanb, 2009. — 528 ¢. — ISBN
00k/4032 | 978-5-8114-0730-9. — Tekcr : snekrponHsiii // JlaHb
3JIEKTPOHHO-OMOJINOTEYHASl CHCTEMA.

OcHoBbl 00mIeH xumum : ydeOHoe mocodome / B. MN. 20

SYESS B bumos. - 2-c ws, - M. : UHDPA-M, 2017. - 256 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOM ceTH «VHTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHUS IUCIUIUINHBI
npuBeseH B Tabmmie 9.

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OOPMAIMOHHO-

TEJICKOMMYHUKAILMOHHOU ceTh «HTepHET»

URL anpec HaumenoBanue

http://www.xumuk.ru/ Caiit 0 XuMun

http://www.hemi.nsu.ru OCHOBBI XHUMHH: 00pa30BaTECIILHBIN
CalT I CTYJACHTOB

http://lib.aanet.ru/jirbis2/index.php? DJIEKTPOHHBIE PECYPCHI OMOIMOTEKH

option=com_content&view=article&id=28&Itemid=393

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUITHHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO oOecriedeHus peacTasieH B Tabmauie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHIH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TIPeCTaBIeH B Tadumiel 2.
Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Howmep aygutopuu
HanmeHoBaHMe cOCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl | (pu
HEOOXOAMMOCTH)

No
/o

1 JlexioHHAsT ayAWTOPHUS C HCIOJIB30BAHHEM JIEeMOHCTpamuoHHBIX | 32-01
tabiun u cxeMm, [lepuonudeckoii cuctemMpl XUMHYECKUX d1eMeHToB | (I"actenno,15)




J.M.Menpeneena, o0pas1oB MHHEPAJIOB, MoJeel
MPOCTPAHCTBEHHBIX PEIIETOK.

2 Crernuanu3upoBaHHas xumudeckas — jabopatopus ¢ | 33-02, 33-04
UCIIOJIb30BAaHUEM JIEMOHCTPAIIMOHHBIX IU1akaTtoB, JabopaTtopubix | (I"actemno,l5)
CTEH/JIOB ¥ YCTaHOBOK JJIsI ONpPEJENICHHs SKBHBAJICHTAa METaJlIa,
U3MEPEHUsl DJIEKTPOAHBIX IOTEHIIMAIOB, CKOPOCTH KOPpPO3UH-
METAIJIOB - MHJUIMBOJIBTMETPHI; AHATUTHYECKHE U DIICKTPOHHBIC
BeCHl; JJabopaTtopHble pH-MeTpsl, HEeHTpU(DYTH 1 KaJTOPUMETD.

10. Onenounsle cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILIMHE TpUBeeH B Tabmmie 13.
Ta6muua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOUHOM aTTeCTalluu

Bug npomexxyTouHOM arTectanuu [lepeueHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnmcok BOIPOCOB K SK3aMEHY.

10.2. B kayecTBe KpUTEpUEB OIECHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK 00YyJaronMMUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeacHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amipHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepun olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

Xapaktepuctrka chopMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad 1IKama PaKIep bopmrp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTaEMbIEC UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIICIUAITM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OIUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTypHhl;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JESITEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJIEET CUCTEMOM CIIELMATIM3UPOBAHHBIX OHATUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYILECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUSA TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIOMyCKaeT HeCYIIEeCTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HaIlpaBJICHUS;

— c1a00 apryMEeHTUPYET Hay4YHbIE IT0JIOKEHUS;

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHMUIA;

— YAaCTHYHO BJIJICET CUCTEMON CIEeNMATH3UPOBAHHBIX MOHSITHHA.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuarna;

— JIOTYCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpU
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,

— He (OpPMYIUPYET BHIBOJOB M 0000IIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UITN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tab6muma 15 — Borrpocs! (3agaun) 115 9K3aMeHa

Ne n/mt [lepeuenb BonpocoB (3aa4) AJis1 FK3aMEeHa

1. KBaHTOBO-MexaHUUeCKasi MOZIENIb CTPOSHUS aToMa.

2. Atom.  Ilpuniun HeompeneneHHoctu ['eiseHOepra. Ypasuenuwe Jle bpoiins.
BonnoBas ¢hyHKIMS.

3. VYpasuenue llpenunrepa. Kpanroseie uncna. Ilpunnun 3anpera Ilaynu. Ilpasuiio
XyHnna, KneukoBckoro.

4. Ilepuonnueckas cucrema J1.11. Menneneesa

S. [lepnoarYHOCTH W3MEHEHHUS CBOWMCTB 3JIEMEHTOB: PauyC aTOMOB U MOHOB, YHEPTUU
MOHM3AIMH, CPOJACTBO K DBJEKTPOHY, AJIEKTPOOTPULATENBHOCTb, OKUCIUTEIbHO-
BOCCTaHOBUTENbHAsI crtocoOHOCTh. CBsi3b [1.C. co ctpoeHnemM aToma.

6. OCHOBHBIE TUIIBI XUMHUYECKOH CBsI3U. KOBaJIeHTHAs CBS3b.

7. Teopust TuOpuau3anMu U TEOMETpHs MOJeKyl. [lomspHOCTE W TOMSIPU3YEMOCTh
KOBAJICHTHOM CBSI3U U MOJICKYII

8. MeKMOIEKYIIIpHBIE B3aUMOACUCTBUA. BogopoaHas CBs3b.

9. XuMHYeckasi TepMOIMHAMHUKa

10. XUMUYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE.

11. PactBopel. CriocoOBI BeIpaKeHUsI KOHIIGHTPAIUK pacTBOpoB. CBOMCTBA paCTBOPOB

12. JucnepcHbie cucteMbl. [I0BEpXHOCTHBIE SIBJICHUS

13. PacTBOpBI 371€KTPONUTOB. DIIEKTPOIUTHUECKAS TUCCOIMAIUS

14, Juccoumanus Boasl. Jlucconuanusi KUCIOT U OCHOBaHUNA. BomopoaHbIil moka3aTesb

15. [Tpoussenenue pactBopuMocTH. MoHHO-00MEHHBIE peakiuu. [ uapoans conei.

16. OKHMCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKITH

17. [TonsTHe «ONEKTPOAHBIN MOTEHIHUA. DIEKTPOXUMUYECKUE MTPOLIECCH. DIEKTPOIU3
pacIuiaBoB U pacTBOPOB

18. OO6mue croiicTBa MeTauioB. Kopposust MmetamioB. MeToibl 3alIUThl OT KOPPO3HH.

19. KoHcTpykunonnsle MeTaiisl. Amomuanid. XpoM. JKeneso.

20. [Tommmepsr.

21. XuMHuecKasi HIeHTH()UKALKs, aHAIU3 BEeIeCTBA

22. KoHnentpanuu, cmocoObl BBIpAXEHUW KOHIICHTPAIIHI. 3agada: BrruncauThb
MPOIEHTHYIO KOHIIGHTPAIMIO a30THOU KHCIOTH p=1,05 r/MOIb, €Clii U3BECTHO, YTO
KOHIIEHTpallsl HOHOB BOJOPOJIa B pacTBOpE cocTamisier 6.33- 1072 Mous/t

23. IonsiTHE 0 KBAaHTOBBIX unciax. Hamucars snexrponnsie popmyns: Ca®* Sc, FL .

24, KoHnenTpanuu, cmocoObl BBIpAXEHUW KOHIEHTpamuii.  MOJISpPHOCTh pacTBOpa
Alx(SO4)3 paBua 0,1 wmoaw/m, p=1,02 1/MJ, paccuuTaTh OCTAJIbHBIC THIIBI
KOHIIEHTpalHii

25. Han 1% pactBop H2SO4, p = 1 1/ mi, paccuurate Cm, Cn, Cm, T, y. (MonsgpHOCTS,
MOJISTTLHOCTh, HOPMAJIBHOCTh, TUTP, MOJIIPHYIO JTOJIIO MOJYY€HHOTO PacTBOPA).

26. KoHcTanTa paBHOBECHS XUMHUUYECKHUX PEaKIUH. Hanummre MaremaTuyeckoe

BBIpQXCHHE KOHCTAHTHI paBHOBecus peakunu: 2A(T) +B2(r) =2AB (r) u onpenenure,




B KaKyl0 CTOPOHY CMECTHUTCSI paBHOBECHE MPH YBEJIMUYEHUN OOLIET0 1aBICHUS.

27. Ha BoccranoBnenue 7,09r okcuza JABYXBaJCHTHOTO MeTajuia TpeOyeTcs 2,241
BOIOpoja (H.y.). BeIunciIuTh 3KBUBaJIEHTHBIE MacCchl OKCHAa U MeTaia. Yemy paBHa
aTomHasi macca Me?

Onpenenuth B KaKOM HalpaBlIeHUH OyleT MpOTeKaTh peakius MpU CTaHAAPTHBIX
YCIOBUSX:
COClz «+» CO+ Cla.

BemectBo AG x]JIx/mMonb

CO -137,2

28. COCl; -210,4
CKOpOCTh peakIMi B TOMOTEHHBIX cUcTeMax. DakTopbl, BIUAIOIINE HA CKOPOCTh
peakuun. 3akoH neiictBus Macc. Koncranta ckopoctu. CBsi3b  KOHCTaHTHI

29. XUMHUYECKOTO PABHOBECHS C KOHCTAHTAMHU CKOPOCTEH MPsIMOil 1 00paTHON peaKIuii.
Brerancnure HopmansHOCTh pactBopa HCI, ecnmu ana Heiitpanuzaruu 20 M1 pactBopa

30. HCI u3pacxogosano 10mia 0,2 N pactBopa KOH
[Tpu kakoil Temmeparype CTaHOBUTCS BO3MOKHBIM CaMONPOU3BOJIbHOE MPOTEKAHUE
peakuuu: 2HgO (x)«» 2Hg(x)+ O2 (r). 3aBucumocteto AH u AS mpenebpeus.
Boruucnurs AG peakiuu.

BemectBo AH x]JI>x/mMonb AS Jlxx/monbeK
HgO(x) -90,8 70,3
Hg (x) 0 76,1

31. O2(1) 0 205,4

32. Bonopoansriii mokazarens. Beraucauts pH 0,01N pactBop H2SOs, 0=1
Xumnueckoe paBHoBecue. Ilpunnun Jle-Illarense. Omnpenenuts, B  KakoMm
HAIpPaBJICHUU MPOU30MIET CMEIIEHUE PaBHOBECHSI XUMUYECKON PEaKINH:
2NH3 <> No(r) + 3H2(r ) AH=+92,4
npu:

a) MOBBINICHUU TEMITEPaTyphl
0) MOHMKEHUHU JaBJICHUS

33. B) YBEITMYCHUU KOHIIEHTpauu N»

CrexuoMeTpruecKkue 3aKOHbl XMMHH, 3aKOH SKBHBAJIECHTOB, MOJSPHBIE MaccChl
SKBHUBAJICHTOB BEIIECTB. OKCHIOB, KHMCIIOT,coleii M ocHoBaHmii. 3amaua: 2,705 T
xJjopuja TPEXBAJIEHTHOTO MeTajlla B3aUMOJEHUCTBYET C 2I THUAPOKCHIA HaTpUS.

34. OnpenenuTh SKBUBAICHTHYIO Maccy MeTajula.

Brrunciouts DJIC koHuenTpanuonsoro snemenra (—)Ag/0.001MAg*//0.1Ag"/(+)

35. Kaxkue nporeccsl NpoTeKaroT Ha KaToJe U aHoae?

Peakmuss mpotekaer mo ypaBHeHuio Nz + Oz = 2NO. KoHmeHTpanuu HCXOIHBIX
BellecTB A0 Hadama peakimuu Obun [Nz]= 0,049 momp/m, [O2]= 0,01 momb/m.

36. Brerancnure KoHIIeHTpanuio 3Tux Bemects, koraa [NO]= 0,005 moms/m.

Ha neitrpanuzamuio 0,943 1t dochopuctoit kucinoret H3POs uzpacxomoan 1,291 r
KOH. BelunicniuTe KOJMYECTBO BEIISCTBA JKBUBAJICHTA, MOJIIPHYIO Maccy
SKBHUBAJICHTAa U OCHOBHOCTh KUCJIOTHL. Ha OCHOBaHMM pacueTa HamuIIUTE ypaBHEHUE
37. peakLuu.
Oueprust [ m66ca (cBoOoaHAS SHEPrHsl) U €€ N3MEHEHHE MPU XUMHYECKUX PEaKIIUsIX.
HamnpasineHne XuMHUYECKUX IIPOLIECCOB.
Tonb3ysich 3HaueHnsME AG,, Pearnpyrolyx BEWECTB, BhrauciuTe AGY, peaxuum
SO, (r)+2H,S(r)=3S(x)+2H,0 () u omnpejenuTe, MOXKET JIM OHA OCYIIECCTBHThCS
IPU CTAaHJAPTHBIX YCIOBUSIX.
Bemectso AGy, k]I /MOTb
38. SO2(r) - 300,4




H2S() -33,01
S(x) 0
H,0(r) - 2281

XapakTepucTuka HOHHOH cBsi3u CTerneHb MOHHOCTU CBSI3U. D(()EKTUBHBIN 3apsa U
CTCICHb OKUCICHHMS aTOMOB. (OCHOBHBIE THIIBI KPUCTAJUIMYECKHX CTPYKTYP.
39. OnemeHTapHas siuelika. KoopInHamoHHbIE YnCiia aTOMOB.

MOFyT JU  TPOUCXOOUTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIUU MCKIAY
BemectBamu: a) NHz u KMnOs; 6) HNO2 u HI; B) HCl u H.Se? Ilouemy? Ha
OCHOBAHMHU DJIEKTPOHHBIX YpaBHEHHH paccTaBbTe KOI(D(UIMEHTHI B YpaBHEHUH
peakmuu, uaymei mo cxeme: KMnOs + KNO2 + H,SO4 — MnSO4 + KNO3 + K2SO4
40. + H,0.

Kaxoit crmoco® o0pa3oBaHus KOBAJECHTHOW CBS3U SBISCTCS JOHOPHO-aKIIEITOPHBIM?
Kakue xummueckue cBsizu B HoHax BF, ? Vkaxure noHop m akuenrtop. Kax

41. 00BSCHUTH TETPAdIPUIECKOE CTPOCHHE NOHA?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Tadbuuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne /i [Tepeuens BompocoB (3ana4) ans 3adera / qudd. 3ayera

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[lepeueHp TeMm Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [IpumepHSIii nepedeHb TeM ISl KypCOBOTO MPOEKTHPOBAHNS/BBIITOTHEHHS
B KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocer st mpoBeneHUsS TPOMEKYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUS
npeICTaBIeHbI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepedeHb BOIIPOCOB JJIsi TECTOB

No /it [IpumepHBIil IEpeYeHb BOMPOCOB [IJIs1 TECTOB

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXCs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauyeckue yKazaHus I OOYYarOMIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuana

OcHOBHOE Ha3HAauYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKoe W SCHOE HU3NIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JEKIUU B
paMKax TUCIHUIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO MO TEME, a B OCBOCHHH




dbyHIaMEHTAIBHBIX MpOOJIeM JUCHHIUIMHBI, METOJOB HAYYHOTO T[O3HAHUS, HOBEHIIHX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusi BBINOIHIET METOO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHON oO0jacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[T1aHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE NPO(PECCHOHANBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOM paOOTHI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpOBHE pAa3BUTHUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsSI Ha OJIMKaMIINe TObl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIONy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja IPU MPOBEACHUU KOPOTKUX TUCKYyCCHH 00
O0COOEHHOCTSIX MPUMEHEHHSI OTACIbHBIX TEMATHK 110 JUCLUIIINHE.

CTpyKTypa OpeIoCTaBICHUS JSKIMOHHOI0 MaTepraia.:

Berymiienne — 9acTh JEKINH, 1Ie]Tb KOTOPOH - 3aHHTEPECOBATh M HACTPOUTH ayTUTOPHIO Ha
BOCTIpUsATHE y4eOHOro Mmarepuaiia. B ero cocraB BXoAsT: (OPMYJIHPOBKA TEMBI JICKIIHH,
XapaKTepUCTHKA €€ — MPO(HeCCHOHATFHON 3HAYMMOCTH, HOBU3HBI U CTENICHH U3y4YE€HHOCTH, ENH
JICKIIMW; W3JI0KEHUE TUTaHA JICKIMH, BKIIOYAIONIEr0 HAUMEHOBAHHMS — OCHOBHBIX BOIIPOCOB,
MOJJICKAIUX PACCMOTPEHUIO Ha JIEKIHUU;  XapaKTEpPUCTUKA PEKOMEHIYyeMOU JHTepaTyphl,
HEOOXOMUMOM [IJIsi OpPraHM3alMd CaMOCTOSITEThbHOW paboOThl CTYAEHTOB; PETPOCIHEKIINS-
HAallOMMHAHAE O BONPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKIWH, CBS3b WX C HOBBIM
MaTepuaioM, yKa3aHHe Ha €ro poiib, MECTO M 3HAUCHWE B JaHHOW AWCIUIUIMHE, a TaKXKe B
CUCTEME JPYTHX HayK.

OcHOBHasl 4aCTh - U3NIOKEHUE COJIEPIKAHUS JICKITUH B CTPOTOM COOTBETCTBUU C
MPEUIOKEHHBIM TUIAHOM. BKITIOYaeT pacKphIBAIOIIMA TEeMYy JICKIIMH KOHIENTYadbHBIA U
dakTUYeCKUi MaTepual, €ro aHaliu3 W OIEHKY, pa3luyHble CIOCOOBI apryMEHTalluu |
JTIOKA3aTeNIbCTBA BBIJBUTAEMBIX TEOPETUUICCKHUX TOJIOKECHUH.

3akiroueHre - TMOABEACHHE O0Omero wurora Jeknuu, o00OIeHne marepuana,
(dbopMyJIMpPOBKa BBIBOOB 10 TEME JICKIIUH; OTBETHI Ha BOIIPOCHI CTY/ICHTOB.

Jlis Hajuiekamero OCBOCHHSI Kypca XUMHHU HCHOJB3YIOTCS CICIHMATbHBIC HATJIsSTHBIC
CpEJICTBA, C TOMOIIBIO KOTOPHIX MOXKHO IEpellaBaTh CTyJIEHTaM HWH(GOPMAIIUI0 O BEHISCTBAX,
00BeKTaXx W CymecTBe (PU3MYECKMX U XUMHUYECKUX TMpeBpalieHuid. J|eMOHCTpanus OIBITOB,
MOJICTTM KPUCTAJUTMYECKUX PEIIETOK, TAOJMIBI M IUIAKAThl ¢ SHEPreTHYCCKUMH JTHAarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalu3aTopaMH U 6€3 HUX U T.1.

OcyIecTBICHHEe KOHTPOJISI 3a BEJCHUEM CTYICHTaMH KOHCIIEKTa— JICKIIWH; OKa3aHhe
CTyJICHTaM ITIOMOIIY B BEJICHWUW 3allUCH JICKIUW — (AKICHTHPOBAHHWE HM3JIOKEHHUS MarepHualia
JICKIIMH, BBIJEICHUE TOJOCOM, MHTOHAIMEH, TEMIIOM pedd HaumOojee BaKHOU HHQOpMAaIuW,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TaOJIHII, CXEM)

11.2. Meroauyeckue yka3aHUs MJIs OOYYaIOIMIUXCS IO BBITOJHEHHUIO J1A0OPAaTOPHBIX
pabot



B xozxe BeImonHEHHsS Ja0OpaTOpHBIX paboT oOyyaromMHCs JOJKEeH YIrIyOuTh H
3aKpeNuTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJAJIETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Brimonnenue nabopaTopHbIX paboOT COCTOUT M3 IKCIEPUMEHTANbHO-TPAKTUYECKOM, pacueTHo-
AQHAJIMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenne nmabopaTOpHBIX pabOT OO0ydYaromUMCS SBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeneIsieMOi y4eOHBIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHre CIEIYIOIMNX OCHOBHBIX 3aj1a4 00y4Jaroerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIMILINHBL,

— 3aKpeIUIeHHE, pa3BUTHE U JETAIN3aLUs TEOPETHUECKUX 3HAHUM, MOJYyYEHHBIX Ha
TCKITUSX;

— TIONy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIBHOHW  paboThl ¢ J1abOpaTOpHBIM
00opyI0BaHUEM U MPUOOPAMH.

3agadue u TpeOGoBaHMs K IIPOBEACHUIO Ja00PATOPHBIX PabOT

1. Xumwus : XuMUYeCKHE PEaKIiH, BHI3bIBAIOIINE AJIEKTPUUYECKUI TOK, 3JIEKTPOIAHbBIE
NOTEHLUAJBI U 3JIEKTPOJBIKYIIUE CUJIBI : [ DIEKTPOHHBIN pecypc] : METOINYECKUE YKa3aHUA K
BBITIOJIHEHHIO JIabopaTtopHoil paboTel / C.-Ilerep0d. roc. YH-T a’poOKOCM. MpUOOPOCTPOCHHS |
coct.: FO. C. Hukomnaes, T. E. KpbutoBa. - DnexkTpon. TekcroBsle naH. - CII0. : U3zn-so I'VAIL
2015.-19c.

2.  Xwumusa. TernoBoit 3¢dekt (3HTANBINSA) XUMHUECKOW peakuuu : [ DIeKTpOHHBIN
pecypc] : MeTouUYecKre yKa3aHus K BBIOJHEHHIO JabopaTopHoit pabotsl / C.-Iletepb. roc. yH-
T adpokocM. npubopoctpoenus ; coct.. FO. C. Hukomaes, T. E. KpbuioBa. - DnekTpoH.
texcToBbIe JaH. - CIIO. : U3a-Bo I'YAII 2015.-17 c.

3.  Xumus : OKBUBAJICHT. 3aKOH OKBUBAICHTOB : [ OJNEKTpOHHBIA pecypc|
METOJMYECKUE YyKa3aHWs IO BBIMOJHEHHUIO J1aboparopHoit pabotel / C.-Ilerep6. roc. yH-T
a’pokocm. mpubopoctpoerus ; coct.: T. E. Kpsuioa, 1. B. OrypiioBa. - D1eKTpOH. TEKCTOBBIC
nas. - CII6. : U3a-Bo I'VAIL, 2016. - 15 c.

4. Xumus. Kopposus Metamios : [ DIEKTpOHHBIA pecypc]| : METOAMUYECKHE YKa3aHUsI 11O
BBITIOJIHEHHIO JTabopaTopHbIX padot / C.-IleTepl. roc. yH-T a3poKOoCM. MPUOOPOCTPOCHHS ; COCT.:
1O. C. Hukonaes, T. E. KpbsutoBa. - DnektpoH. TekctoBbie aaH. - CII6. : U3n-Bo I'YAIL 2016. -
27 c.

Crpykrypa u hopMa oTueTa 0 1abopaTopHOM padboTe

1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 000pynIOBaHHE.

3. OmnucaHue SKCIEpUMEHTA.

O6paboTka pe3yabTaToB

TpeboBanus k 0ohopMIIEHUIO OTYETAa O JIabopaTOpHO paboTe

1. Oruér momkeH coiepaTh TUTYIBHBIA JIUCT, a €r0 COJEp>KaHHWE COOTBETCTBOBATH

opopmienuto, cormaco 'OCT 7.32-2017. (3amotHEHHBIE TAOJIUIIBI C MTOTYYCHHBIMHU
IKCIIEPUMEHTAIBLHBIMHA JaHHBIMU) HopmaTuBHAsl TOKyMEHTalWs, HEOOXOauMast st
odopmIteHus, MpuBEACHA Ha 3JIEKTPOHHOM pecypce I'VAIL
https//guap.ru/standart/doc

2. BrImosiHeHBI HEOOXOAMMBIC PACUETHI.

3. Tloctpoensl rpaduueckre 3aBUCUMOCTH OT 33IaHHBIX MTapaMeTPOB.

4., CpenaHbl BEIBOIEL.

5. DBrlInonHeHbI KOHTPOJIBHBIC 33JaHUS HA TEMY Ta00pPaTOpPHOI pabOThHI




11.3. Metoauueckue yka3aHUs JUIsi OOy4YalOUUMXCS IO MPOXOXKISCHHIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOJIHEHHS KYPCOBOH PaOOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO
11.4. Meroauyeckue yKa3aHUs JUIsl OOyJalOIIUXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YYaIOUIHIICS BBIMOIHAET paboOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4acTHA.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocs (GopMUPYETCs
nesniecooOpasHoe MIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHH M CHCTEMATH3allM¥ NPUOOPETAaeMbIX 3HAHHI, OOECTICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOydYeHHs, MOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
po)eCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHUIINHE;

11.5. Meroauueckue yKazaHusi JUIsi OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOIO B TEYCHHUE CEMECTpa C IeJIbI0 OLIEHUBAHMS XOJa OCBOCHHS
JUCIUTUIAHBI.

1. 3ammra nabopaTopHBIX paboT
2. BeimonaHeHNEe TPOBEPOYHOM pabOTHI IO TEME JTA0OPaTOPHOU PabOTHI
3. pemienue 3a1a4 1Mo Teme JabopaTOpHOIl paboTHI.

11.6. Metoauyueckue yka3zaHUs JJIs OOy4YaIOUIUXCS MO MPOXOKIACHHUIO MPOMEKYTOUHON
aTTeCTaIUH.

[IpomexxyTounass  arrectanusi  OOyyarOmMXCsl  IpeAycMaTpuBaeT  OLICHUBAHHE
IPOMEKYTOYHBIX M OKOHYATCILHBIX PE3yJbTaTOB 00yueHus mo aucnuiuimbae. OHa BKITIOYAeT B
ceOs:

— o9K3aMeH — ¢opMa OICHKH 3HAHHM, MMOJYYCHHBIX OOydYalOIMMCSA B IPOIECCe
I/I3y‘-IeHI/ISI BCGI>'I JUCHUITIIMHBI UJIN €€ 4aCTH, HABBIKOB CaMOCTOHTeJ’IBHOﬁ paGOTBI, CHOCO6HOCTI/I
OPUMEHATh WX JUIS PEHICHHS MPAaKTHYECKMX 3a7ad. DK3aMeH, KaK MpPaBUiIO, MPOBOIWTCS B
NEpUOJT SK3aMCHAIMOHHOW CECCHM W 3aBEpIIAeTCs aTTECTAIlMOHHOW OICHKOW «OTIIMYHOY,
«XOPOIIIO», «YI0BIETBOPUTEIILHOY, KHEYIOBICTBOPUTECIILHOY.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHne U3MEHEHHUH W JOTTOTHEHUIH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




