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AHHOTaNNA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpaMMmy OakamaBpuaTa II0 HaNpaBlICHUIO TMOAroTOBKH/ crenuanbHoctd 27.03.01
«Cranmaptuzanusi W MeTpoiiorusn»  HampaBieHHoctd — «ludpoBass  merpomorus u
cTaHjapTu3anussy. Jucuurumaa peanusyercs kageapoit «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «Criocoben anam3upoBaTh 3a1a4u MpohecCUuOHATBHOU IeATeILHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MATEMAaTUKI»

OIIK-2 «CmocobeH dopMmyaupoBarh 3a1add NPO(ECCHOHATBLHON JEATENHHOCTH Ha
OCHOBE 3HaHU POMUIBHBIX PA3IEIIOB MATEMATHUECKUX M €CTECTBEHHO-HAYYHBIX JUCIIUILIAHY

CopepxaHue TUCHUILUIMHBI OXBaTbIBa€T KPYI BOMPOCOB, CBA3AHHBIX C MPUOOpPETECHHEM
0a30BBIX 3HAHWH 00 OOIMX 3aKOHAX M 3aKOHOMEPHOCTSAX XUMHUYECKHX MPEBpAIICHUA U X
MPAKTUYECKUM TMPUMEHEHHUEM TIPU BBIIOJIHEHUH HWHXEHEPHO-XMMHUYECKHX pacueToB B
npodeccHoHaNbHOM JesTenbHOCTH. (O0ecreyeHne TMOArOTOBKU CTYJEHTOB K HW3YYCHHIO B
MOCIEAYIOIUX CEMECTPax psia CIeMaTbHBIX JUCIHUTUINH.

[IpenogaBanue JIUCHUILIMHBI TPEAyCMaTpUBAET clieaytonme (GopMbl OpraHU3aIun
y4eOHOro mpoliecca: JIeKIuu, 1a0opaTopHble paboThl, cAaMOCTOATEIbHAs padoTa 00yyaromerocs,
KOHCYJIbTAINH.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs arTecTaius B hopme audhepeHIINPOBAHHOTO 3a4ETa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBNseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUeHUs IO JUCIUILTUHE KPYCCKHM »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenopaBaHUsl TUCUUILUIMHBI - YCBOGHUE CTYJIEHTAMH TEOPETUUYECKUX OCHOB
o0mieil XuMHUH, XUMUHM BaXKHEHIIINX 3JIEMEHTOB M UX COSAMHEHH, (OPMUPOBAHHUE XUMHUYECKOTO
MBIIUICHHUS Y CTYJCHTOB, Pa3BUTUE HABBIKOB MCIOJIB30BAHUS CBEIACHUN O (PU3UKO-XUMHYECKHX
CBOMCTBaX pa3JMYHBIX CHUCTEM JJIsi CHUHTE3a COOTBETCTBYIOIIUX COEIMHEHUH, BBINOJHEHUE
TEPMOJMHAMHYECKUX ¥ KHHETHYECKUX pacueToB. [IpumoOpereHne HEKOTOpOro  OIbITa
SKCIIEPUMEHTAIBHBIX HCCIIEOBAHUM ISl pa3paOOTKM HOBBIX METOJIOB CHUHTE3a W MpPHAaHUs
MaTrepualiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCa CBOMCTB. IIpencraBieHne BO3MOXKHOCTH
CTYJIEHTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKU B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHHA.

1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHus AUCHUILIMHBI OOYYaIOUIUICS JODKEH 00J1alaTh CIelyroIuMu
KOMIETSHIMSIMH WM WX YacTaMU. KoMneTeHIMH U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Konu
Kareropus (rpynmna) Konx n HanMeHOBaHME HHIMKATOpa
HAaUMEHOBaHUE
KOMIIETEHITHH JOCTUKEHHS] KOMITETEHITUU
KOMIICTCHIINH
OIIK-1 Cnocoben
aHAIU3UPOBATH
3a1a4u
npodeccuonanshoit | OIIK-1.VY.1 ymers npuMeHsTh 0a30BbIE
O6menpodeccuoHanbHbIe | ACSTEIHLHOCTH HA €CTECTBEHHOHAYYHbIC U MATEMAaTUYCCKUE
KOMIIETEHITHH OCHOBE TIOJIOKEHUH, | 3HAHMs JUIS pELICHUs U aHAJIKM3a 3a/1a4
3aKOHOB U METOJOB | MPO(EeCCUOHAIBHON EATEIbHOCTH
B o0nactu

CCTCCTBCHHBIX HAYK
n MaTCMAaTUKHU

OIIK-2 Coocoben

bopMynMpoBaTh
3aa4u OIIK-2.3.1 3Hath npoduabHbIE pa3Aebl
npoeCCHOHATIBHON | MaTEeMAaTUYECKUX U €CTECTBEHHO-HAYYHbIX
JIeSITEIIbBHOCTH Ha JVCTIATUTHH
ObuenpodeccuoHanbHble | OCHOBE 3HAHUN OIIK-2.Y.1 ymeTs popMyIHpOBATh 3a7a4l
KOMITETEHIIHH pOUIBHBIX npodeccuoHanbHOM eATEIbHOCTH,
pas3nenos IPUMEHSATH 3HaHUS NPO(UIBHBIX Pa3/IEI0B
MaTeMaTUYeCKUX U | MAaTEMaTH4YECKUX U €CTECTBEHHO-HAYUHBIX
€CTECTBEHHO- JUCLUTUTMH
HaYYHBIX
JMCLUIUIMH

2. Mecro nucuumiauHsl B cTpyktype OI1
JucnurnnuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[P U3YUYEHHUH CIEAYIOUINX AUCIUILINH:

3HaHUs, MOJIYYEHHbIC TMPU H3YUYCHUM Marepuajia JaHHOW JHUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYECHHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YUYEHUH APYTUX AUCLUUILINH:
—  «®Duzuka»,
— «MarepuanoBeneHue»,
—  «DIEeKTPOTEXHUKAY,




—  «OJIEKTPOHHKAY,
—  «Mexanukay,
— «CranpapTuzanus».

3. O0beM U TPYJO0EMKOCTb JUCIUTUIHHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemkocmep OuUCUUNJIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKoi no020moeKu
AyoumopHhuie 3anamus, BCETo vac. o1 ol
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
naboparopusie padboTs (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, Hudd. Hudd. 3au.
k3. F*) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHIUTUIAHEI IO pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Paznensl, TeMbl IMCIUILIAHBI Jlexunn I13 (C3) |JIP KII CPC
(gac) (dac) (dac) (dac) (dac)
Cemectp 1

Paznen 1. Beenenue B XUMHIO 1 5 4
Tema 1.1. Tlonstme BemectBa u |1 1 1
XUMHYECKOH  pEakiuu,  OCHOBHBIC
oTpesieNIeHusl.
Tema 1.2. CTrexuoMeTpuiecKrue 3aKOHBI. 2 1
OyHIaMEHTABHBIC TTOHATHS M 3aKOHBI
XUMHUH.
Tema 1.3. CnocoObl onpeneneHus 2 2
KOJIMYECTBA BEIIIECTBA, 3aKOH
SKBHBAJICHTOB.




Pazgen 2. Ctpoenue BemiecTBa

10

11

Tema 2.1. OCHOBHBIE CBEIEHHUA O
CTPOCHUU aTOMOB; KBAHTOBBIC YUCIIA

Tema 2.2. Ilepuoanueckuii 3akon [1.1.
Meunneneena.

Tema 2.3. Xumuueckas CBsI3b, BHIbI
XUMHUYECKOU CBS3H.

Tema 2.4. Meroj BaJCHTHBIX CBS3CH,
KOBAJICHTHAs CBS3b.

Tema 2.5 Merog MOJEKYISPHBIX
opOuTanei.

Tema 2.6. HeBasleHTHBIE THIIBI CBSA3EH:
HOHHAsA CBS3b, METaJUIMYecKas CBSI3b,
BOJIOPOJIHAsl CBSI3b, CWJIBI Ban-nep-
Baarnnsca.

Pazgen 3. Xumuueckhe CHCTEMEL.
OOme 3aKOHOMEPHOCTH XHMHYECKHX
MPOIIECCOB.

15

12

Tema 3.1. DHepreruka XHWMHYECKHX
MPOIIECCOB,  BHYTPEHHAS  JHEPrus,
SHTAJIBIINSA, YHTPOTIHSL.

Tema 3.2. DOHeprus I'n66ca,
HaMpaBIIEHHOCTh XUMHYECKHX
MPOIECCOB, XHMHYECKoe H (hazoBoe
paBHOBECHE.

Tema 3.3. CkopocTb XMMHYECKOH
peaKIMu U METOJIbI €€ PEeTyJIMPOBaHMUS,
3aKOH JIEHCTBHSI Macc.

Tema 3.4. DHeprus  aKTHBAIWH,
ypaBHeHHEe AppeHuyca, mpaBmwio BaHT-
Todda, KaTaJIu3aTophl u
KaTaJINTUYECKHE CUCTEMEL.

Tema 3.5. PacTtBOpHI, AucCHepcHBIE
CHCTEMBI, CLIOCOOBI BBIPAXKEHUS COCTaBa
PacTBOpPOB.

Tema 3.6. DIEKTPOIUTHYECKAS
JUCCOLMAIMs,  BOJHBIE  pPAacTBOPHI
3IIEKTPOIUTOB, BOJIOPOIHBIN
[I0Ka3aTeb, peakuun oOMeHa,
TUAPOJIU3 COJIEH.




Tema 3.7. CpoiicTBa pa30aBIEHHBIX 2 2
pPacTBOPOB  HEINIEKTPOJIUTOB, BOJHBIC

PacTBOPHI AEKTPOJIUTOB, 3aKOH
paz6aBnenuss  OcTBasibjla,  3aKOHBI

Paymns.

Paznen 4. OCHOBBI 2JIEKTPOXUMUYECKUX 4 8 16
MIPOLIECCOB

Tema 4.1. OKHCIIHTENTBHO- 1 4

BOCCTAHOBUTCJIbHBIC PCAKIINU.

Tema 4.2. Xumuueckue HMCTOUYHUKHU 1 4 4
ANEKTPUYECKOTO TOKa. ['anbBaHNYECKHE

JJIEMEHTHI.

Tema 4.3. Dnektponu3, 3aKOHBI 1 4
®Dapages.

Tema 4.4. Koppo3sus u 0opb0a ¢ Hell. 1 4 4
Pazgen 5: CpolicTBa TPOMBIIIIEHHO- 4 14

Ba)XHBIX 3JIEMEHTOB M UX COCIUHECHUI

Tema 5.1 Knaccer xumMuueckux 2 7
COCJIMHCHHUI, CBOWCTBA IPOMBIIILJICHHO
BAKHBIX 3JIEMEHTOB U UX COCIUHEHUN.

Tema 5.2. XumMmuueckas 2 7
UICHTH(UKAIHS. MeTtopl
XHMHYECKOI'0 MCCIIEAOBAHMA M aHaJIM3a
BEILIECTB U UX MPEBPALLICHUMN.

Hroro B cemectpe: 34 17 57

Uroro: 34 0 17 0 57

[IpakTHueckass MOATOTOBKA 3aKJIOYAETCSl B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0yyarolMMHUCST  OINpENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBSi3aHHBIX C  Oy;aymei
po(hecCuOHATILHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Ta6muia 4 — ConepxaHue pa3fesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:kanue pa3esioB U TEM JIEKIIMOHHBIX 3aHATHI

Paznen 1 BBenenue B XUMHIO.

Tema 1.1. [ToHsiTHE BellecTBA U XUMHYECKON PEAKIIMU, OCHOBHBIE ONIPEICICHUS.

Tema 1.2. Crexnomerpuueckne 3akoHbl. DyHIAMEHTAJIbHBIE TOHATHS M 3aKOHBI
XUMUH.

Tema 1.3. Crioco0sI onpeieNieHrs KOJMYECTBA BEIECTBA, 3aKOH YKBUBAJICHTOB.

Paznen 2: CTpoeHue BelecTa

Tewma 2.1. OCHOBHBIE CBEICHUSI O CTPOEHUHU aTOMOB; KBAHTOBBIE YHCIIA.

Tema 2.2. CoBpemenHas HopMyIMpOBKa MIEPHUOTUUECKOTO 3aKOHA. MeTalInyHOCTh U
HeMeTaInuHOCTh. [lonsTue nepuoanynoctu. Tabmuna JI.M. MenneneeBa




Howmep pasznena

Ha3zBanue u conep:kanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Kak rpaduyeckoe BBIpAKEHHE Mepuoandeckoro 3akoHa. CTpykTypa
NEPUOANYECKON CUCTEMBI (nepuonpl, IpyIIIbL, MOATPYIIIIBI).
[lepuognueckoe W3MEHEHHUE CBOMCTB 2JIEMEHTOB M MX COCIMHEHUH Kak
CIIEZICTBAE TEPHOAMYECKOTO TIOBTOPEHHMS CXOJIHBIX  KOH(UTYpaIHii
BAJICHTHBIX OpOMTAJIe aTOMOB.

Tema 2.3.

XuMHudecKasi CBI3b, BUIbI XUMHUUECKOM CBSI3H.

Tema 2.4.

Meron BanentHbix cBsizeit (MBC). o- u m- cBsasu. Kparneie cBsizu.
I'eomerprueckas Gopma Monekyn. 'mOpuamsamus opourtanei (sp-, Sp>-,

sp3-).

Tema 2.5.

OCHOBHBIE TIOJIOXKCHHSI METOJa MOJCKYJSIpHBIX opoOutaneit (MMO).
Cas3biBatonue u paspoeixisone MO. KpatHOCTh CBsI3M C TOUKH 3pEHUS
MMO. DHepreTudecKre IuarpaMmabl.

Tema 2.6

HeBanenTHble THUIBI CBS3€l: HMOHHAsA CBA3b, MeETAJJIW4YECKas CBSI3b,
BOJIOPOIHAS CBsI3b, CHIIBI BaH-nep-Baanbca.

Pasnen 3

Xumuueckue cucteMbl. OO1IHe 3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB.

Tema 3.1.

OHepreTuka XMMHMUYECKHUX IIPOLIECCOB, BHYTPEHHSAS HHEPrusi, TEIIOBOM
3¢ (deKT XUMUYECKUX PEAKIMH, 3aKOHbl TEPMOAMHAMUKU. DHTPOIHUS, KaK
(GYHKIMS COCTOSIHMSI, SHTAJIbIINS. XUMUYECKUM MOTEHIHMAIL.

Tema 3.2.

Oueprus ['m60ca, HalpaBIEHHOCTh XUMUYECKUX MTPOLIECCOB, XUMHUUECKOE U
¢dazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON pPEAKIMW W METOJAbl €€ PEryJMpPOBaHUS, 3aKOH
IeHCTBUA Macc.

Tema 3.4

DHeprusi aKkTUBAIlMK, YpaBHEHHWE AppeHuyca, mnpasmwio Bant-T'odda,
KaTaJau3aToppl M KaTaIUTUYECKUE CUCTEMbl. (OCHOBHOW IOCTYJaT
XUMHUYECKON KMHETUKH, KUHETUYECKOe ypaBHEeHHe. BinsHue temneparypbl
Ha CKOPOCTb XMMHUYECKOW pEakluH, ypaBHEHHE AppeHnyca. MexaHu3m
MPOTEKAaHUS KaTATUTUUYECKUX peakiuil. XUMHUYECKOe paBHOBECHE MPUHIUI
Jle Illarense.

Tema 3.5

PactBopbl, aucnepcHble CUCTEMBI, CIOCOOBI  BBIPAXKEHHUS COCTaBa
pactBOopoB. TepMoauHaMUYecKHe XapaKTePUCTUKHU Mpoliecca 00pa3oBaHUs
pactBopoB. CuibHbIE M claOble 3JIEKTPOJIUTHI, MOHHBIE PAaBHOBECUS B
BOJIHBIX pacTBOpax, IPOU3BEIEHUE PACTBOPUMOCTH.

Tema 3.6

3H€KTpOJ'II/ITI/I‘I€CKa$I aucconuanusa, BOAHBIC PACTBOPBLI J3JICKTPOJIMTOB,
BO,Z[OpOI[HLIfI IOKa3aTeiib, pCaKIuu O6M€Ha, TUAPOJIN3 CoJIei.

Tema 3.7

CgoiicTBa pa30aBIIEHHBIX PACTBOPOB HERIEKTPOIUTOB, KomuraruHbIe
CBOMCTBA paCTBOPOB, 3aKOHBI Payis.

Paznen 4.

OCHOBBI JIEKTPOXUMHUYECKHUX MPOIIECCOB.

Tema 4.1.

[lonsitTue o creneHu okucieHus. OKHUCIIEHHE UM BOCCTAHOBJIEHHE,
OKHCIIMTEIb W BOCCTAHOBHUTENb. CBA3b MEXAY OKHUCIUTEIbHBIMU
(BOCCTAaHOBHUTENHHBIMH) CBOWCTBAMHU aTOMa M BEIUYMHOW €ro CTENeHU
OKHCIICHUS. OKUCIUTENHbHO-BOCCTAHOBUTEIbHAS JIBOMICTBEHHOCTb.
Knaccudpukanmus OBP. Meroasl paccTaHoBKM — KOd(D(PUIIMEHTOB B
ypaBHeHussx OBP. Bausinue cpenst Ha OBP.




Howmep pasznena

Ha3zBanue u conep:kanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Tema 4.2.

XUMHYECKUE HCTOYHUKHM  DIIEKTPHUYECKOro TOKa. [ ‘anbBaHHWYeCKHe
AJIEMEHTBI,  CTAaHJAPTHBIE  BJEKTPOJIHbICE  NOTEHUHAIbL.  J[BOMHOMN
aNeKTpUYecKuil cioil. YpaBuenue HepHcra. PaBHOBeCHBINH. DIEKTPOIHBIN
noteHuan. CTaHAapTHBINA BOJAOPOIHBIN JIEKTPOJI.

Tema 4.3.

OnekTponu3 kKak BbeIHyXJIeHHass OBP. Peakuuun, nporekaronme Ha
MHEPTHBIX U aKTUBHBIX 3JIEKTPOJAX B PA3JIMYHBIX pAaCTBOPAX. DIEKTPOJIN3
pacmiaBoB. 3akoH ®apanes. Boixoa no toky. [IpencraBineHue o KUHETHKE
MEKTPOJHBIX  IPOLECCOB.  DIEKTPOJIUTUYECKOE  IOJyYyeHHEe U
padunupoBanue MeTayuioB. OCHOBBI TaJIbBAHUYECKUX METOJI0B HAaHECEHUS
METAJUINYECKUX MTOKPBITHH.

Tema 4.4

Koppo3uss kak cineacrBue OBP. Tumbl koppo3uu. DieKTpoXuMudeckas
KOpPpPO3HS. Oxucnuten. ONeKTpoIHbIE IPOLIECCHI npu
JIEKTPOXUMHUYECKOM KOPPO3HM. 3aBUCUMOCTb CKOPOCTH KOPPO3HHU OT
OpUPOJBl METaJlla M XapakTepa KOPpO3MOHHOM cpeabl. Kopposus mnpu
KOHTAKTE pa3HbIX MeTaJJIOB. MeTo bl 3a1IUThI OT KOPPO3HH.

Paznen 5.

CBolicTBa IMPOMBIIIJIICHHO- Ba)KHBIX 3JICMCHTOB U UX COG,I[I/IHGHI/Iﬁ.

Tema 5.1.

Knaccel XMMHYECKMX COEAMHEHUN, CBOICTBA MPOMBIIUIEHHO Ba)KHBIX
AJIEMEHTOB M UX coeauHeHnid KommosunuoHHsle matepuainsl. Kepmersl,
dbynnepen, KapOuH. CoenuHeHus THIA KpayH-3(hUpoB.
CynpamosiexkyysipHble  MOp(GUPHUHOBBIE  CHCTEMBI U KOMIUIEKCHI
KaJIMKCapeHoB. MOJIeKyJIIpHBIC U CYNIPaMOJICKYIIPHbIC MAIIUHBI.

Tema 5.2.

Xumuyeckass uaeHTU(UKanus. MeToapl XMMHUYECKOTO HCCIEIOBaHUS U
aHaJIM3a BEILECTB U UX IpeBpalleHuil. KaueCTBEHHBIN U KOJIUYECTBEHHBIN
aHaau3

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSA
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYJOCMKOCTb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUECKUX | TpPydOEMKOCTb, |IPAKTHYECKOH |pa3zena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTh TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
No TpynoeMKoCTb, | TPaKTUYECKOM | pa3aena
HaunmenoBanue nabopatopHbix paboT Py - | TP pasit
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JIUHBI

Cemectp 1

1 ‘ CrexnoMeTpuuecKue 3aKOHBI. ’ 2 ‘ ’ 1




OdyHIaMEHTANbHBIE TMOHATHS W 3aKOHBI
xumuH. CrocoObl OmpeneNeHns KOJIN4ecTBa
BEIIECTBA
2 | OxBUBaJIEHT. 3aKOH SKBHBAJICHTA 3 1
3 | TermnoBoit 3¢pdexr (IHTANBNUA) XUMUUECKOM 4 3
peakuuu
4 | Xumuueckue peakuuu, BBI3BIBAIOIIINE 4 4
AIEKTPUYECKUI TOK. DIIEKTPOIHBIC
MTOTEHIIUAJIBI U DJICKTPOJIBUKYIIIUE CHIIBI
5 | Koppo3us merasios 4 4
Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunbl caMmocTosTenbHON pabOTHI M €€ TPYA0EMKOCTh IIPUBEICHBI B Ta0IHIIE 7.

Tabmmua 7 — Buasl caMoCTOsITeNIbHOW PadOTHI M €€ TPYIOEMKOCTb

N Bcero, | Cemectp 1,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3yueHue TeopeTnuueckoro Marepuana
20 20
nucuuriniel (TO)
IToaroToBka K TeKyIieMy KOHTPOIIIO 20 20
ycneBaemoctu (TKVY)
IToaroroBka K mMpoMeXyTOYHOU 17 17
atrecrauuu (ITA)
Bcero: 57 57

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUaromUXCsl 0 JUCHUIUIMHE (MOJTYJIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb MeYaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B Ta0IUIE 8.
Tabnuua 8— IlepeyeHp Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

Hludp/
URL anpec

bubnunorpaduueckas ccplika

Komyectso

IK3EMILISPOB
B OMOIMoTEKE

(kpome
AJEKTPOHHBIX

9K3EMIUIIPOB)

https://znanium.ru/catalog/product/1
022478

Hsanos, B. I'. OcHoBsl xumun: YueOHUK /
B.T. UBanos, O.H. I'eBa. - Mockaa:
KYPC: UH®PA-M, 2019. - 556 c. - ISBN
978-5-905554-40-7. - Tekcr :




JJIEKTPOHHBIN.

https://znanium.com/catalog/product | ITognyonsix, JI. I1. OGrias xuMus :
/2083699 yueoHoe mocobue / JL.IL. [TommyOHbIX. —
Mocksa : UHOPA-M, 2024. — 178 ¢c. —
(Briciiee obpazoBanue). - ISBN 978-5-
16-019036-5. - TeKcCT : 3JIeKTPOHHBII.

https://e.lanbook.com/book/211658 | Axmetos, H. C. JlaboparopHbie u
CEMHUHAPCKHE 3aHSITUS 110 00IIeH U
HEOpPraHMYECKON XUMUM : yueOHoe
nocodue / H. C. Axmeros, M. K.
Asuzosa, JI. 1. bagpiruna. — 6-¢ usg,.,
crep. — Cankr-IlerepOypr : Jlans, 2022.
— 368 c.— ISBN 978-5-8114-1716-2. —
TeKCT : 2eKTPOHHBIH.

https://znanium.com/catalog/product | bopriesckwii, A. 5. ®uzrueckass XUMHS :
/1916115 y4eOHHK : B 2 ToMax. Tom 1. Ob6mas u
XUMHUYecKast TepMoauHamuka / A. 1.
bopuesckuii. — Mocksa : UHOPA-M,
2023. — 606 c. + lon. maTepuais
[DnexTpoHHBIH pecypc]. — (Briciee
obpazosanue). — DOI 10.12737/19870. -
ISBN 978-5-16-018556-9. - Teker :

AIEKTPOHHBIN.

https://e.lanbook.com/book/271322 | Crace, H. ®@. Pemienue 3ama4 mmo oomiei
xumun / H. @. Crace, A. B. KoprryHos.
— 4-e u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2023. — 168 c. — ISBN 978-5-
507-45529-4. — TeKcT : ANEeKTPOHHBIH.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMallMOHHO-TEIIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKAalIMOHHON ceTn «UWHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS JUCLHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HHGPOPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOMU ceTH «HTEpHET»
URL anpec Haumenosanue

https://www.xumuk.ru/ | Caiit o xumun

http://www.hemi.nsu.ru/ | OcHOBbI XUMHH: 00pa30BATEIBHBII CANT JJIsI CTYJICHTOB

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHHA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOTO MMPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedenb nporpaMMHOro 00ecieyeHHs

Ne /1t Haunmenosanue

1 MS Office u MS Windows

8.2. Ilepeuenr  WHGOPMAIMOHHO-CIIPABOYHBIX  CHCTEM, UCIIOJIB3YEMBIX  TIPHU
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoLiecca MO AUCIUILIINHE




[lepeuens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabmure 11.

Tabnuna 11— [epeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPECTaBICH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHIUUECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOM Oa3bl (pu HEOOXOMMOCTH)
1 | MynsTumeauiiHas JeKIIMOHHAS Ay IUTOPHUS 32-01 (I'acremno,15)
2 | Cnenmanm3upoBaHHAs XUMHUYECKast 1ab0paTopus ¢ 33-02, 33-04

UCIOJIb30BaHUEM JEMOHCTPALMOHHBIX I1JIAKATOB, (I'actenno,15)

71a00paTOPHBIX CTEHJIOB U YCTAHOBOK JUISI OTIPE/ICIICHUS
SKBHUBAJICHTA METAJUIA, U3MEPEHHS SJICKTPOJHBIX MOTEHIIHAIIOB,
CKOPOCTH KOPPO3UU METAJIJIOB; AaHAJTUTUUECKHUE U DJIEKTPOHHbIE
Bechl; JabopaTtopHble pH-MeTpbl, HEHTPUDYTH U KATOPUMETP

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIIH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEXKYTOYHOM aTTECTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIluN

Bug HpOMG)KyTO‘-IHOﬁ aTTCCTallnun Hepequb OLICHOYHLIX CPCACTB

JuddepeHnpoBaHHbIi 3a4ET Crncox BOIpoCoB;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYYalONMMHCS TPHUMEHSIETCsl S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHITUH

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayupHas mKana PAKTCp (bopmmp

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEILHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JUTEPATYPHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHS C TIPAKTUICCKOM
JeSITebHOCTHIO HAIIPABIICHHUS;

— yMeJi0 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaeMbIEe UM UJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CBOOOIHO BJIAJICET CHCTEMOH CIIEMAIM3UPOBAHHBIX MMOHSITHH.

COTIIMYHO»
(GavTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«XOpoHIO»
Ga4YTCHO»

— 00yJaroUiCs TBEPIO YCBOMII MPOTrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CyIIECTBY H3JIaracT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JESITECIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIENMAIM3UPOBAHHBIX TOHSITHI.

«YOOBJICTBOPUTCIIEHO
(GavTCHO»

— oOyyJaronuics yCBOWJI TOJIBKO OCHOBHOW IPOTpaMMHBIN Matepual,
[0 CYILIECTBY H3JIara€T €ro, ONHpPasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIyCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJAHEHHUS B MPAKTUYECKOM MPUMEHECHHHM 3HAHMI
HaIpaBJICHUS,

— c1abo apryMeHTUPYET Hay4YHbIC MTOJIOKEHNUS,

— 3aTpyaHseTcs B OPMYITUPOBAHUHU BBIBOJIOB M 0000IIECHNUI;

— YaCTHUYHO BJIAJCET CUCTEMOM CIECIMAIM3UPOBAHHBIX HOHSITHHA.

«

HCYIOBJICTBOPUTCIIBHO»
«HEC 3a4TCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana;

— JIOMYCKaeT  CYyIIECTBCHHbIC  OMMOKHM W  HETOYHOCTH  TPHU
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;

— He GOpMYJIHPYET BBIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bompocsr (3amaun) ais sKx3aMeHa peIcTaBlIeHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t

Kon

[Tepeuens BompocoB (3aa4) AJsl IK3aMEHa
WHJIUKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) st 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / audd. 3adera

No [Tepeuyens BonpocoB (3anau) mist Aud . 3adera Kon

n/a

HHAUKATOpa

1 ChopmynupyiiTe OHATHE KBAHTOBO-MEXaHUYECKOTO MOJIX0Ja K
OTHMCAHUIO TIOBEACHUs dJeKTpoHa. OmnpenenuTe BEPOATHOCTHBIN
Xapakrep JBHIKCHMUS u KOPILY CKYJISIPHO-BOJIHOBYIO
JIBOMCTBEHHOCTD.

OIIK-2.3.1

2 OxapakrepusyiiTe aToMHyto opobutanp (AO), e€ sHepruio u
dbopmy.  ChopmynupyiiTe TMOHSATHE  KBAHTOBOIO  YHCIHA.
Ilepeuncnure Tunel AO. JlaiiTe onpeneneHe KBaHTOBON STYEUKH.
Chopmymupyitte npunuun Ilaymu. ChopmynupyiiTe mnpaBuio
Xynna. Chopmynupyiite npasuiio KieukoBckoro.

OIIK-2.3.1

w

Boruricanre MoJisipHyt0 Maccy cepHoit kucioThl (H2SOy).

OIIK-1.V¥.1

4 Ckomnpko JUTPOB  XJIOpOBOJOpoAa  oOpasyercs  MpH
B3auMoJieiicTBuM | Mok Bojjopoja ¢ 1 Mok XJopa.

OIlK-2.V.1

5 ChopmynupyiiTe COBpEMEHHOE TIOHMMaHUE TIEPUOTUIECKOTO
3aKOHA. YKaXHUT€ OCHOBHbIE MPHUHUUIBI MEPUOJUUECKON
cucrembl annemeHToB /.M. MenneneeBa. Onuimmure CTPYKTYpY

OIlK-2.3.1




NEPUOANYECKON CUCTEMBI (IIEPHO/bI, TPYIIIbI, IOATPYIIIHI).

Chopmymnupyiite MIePUOIUYHOCTh H3MEHEHUS CBOICTB
3JIEMEHTOB: pPaJNyC aTOMOB M HMOHOB, JHEPrUU HWOHU3ALINH,
CPOJICTBO K 3JICKTPOHY, AJIEKTPOOTPHUIIATEIIBHOCTD,
OKHCJINTEIHHO-BOCCTAHOBUTENBHAS  CIIOCOOHOCTH.  BrIgBUTE
CBSI3b CBOWMCTB aTOMOB ¢ TojiokeHHMeM B Ilepuogmyeckoii
CHCTEME.

OIIK-2.3.1

OHpeI{CJ’II/ITe YK CJIO BAJICHTHBIX 3JICKTPOHOB B aTOME MOJ'II/I6,I[eHa.

OIIK-1.V.1

VYKaXuTe OCHOBHBIC THUITBI XUMUYECKON cBsi3u. Chopmyaupyite
MOHATHE KOBAJCHTHOW CBsi3u. OnUIINTE BUABI KOBAJICHTHOM
CBs13U (OOMEHHBIN U JOHOPHO-AKIICHTOPHBIH ).

OIIK-2.3.1

Cdopmynupyiite Mmetos BaneHTHBIX cBsizeit (MBC). Onumute o-
U 1- cBsi3U. OxapakTepu3yTe NOHATHE KpPAaTHbIE CBA3H.

OIlK-2.3.1

10

OxapakTepu3yiiTe HEBAJICHTHBIC THUIIBI CBSI3€W: HMOHHAs CBS3b,
METaJUIMYecKas CBs3b, BOJIOPOJHAs CBs3b, CHJIBI BaH-nep-
Baansbca.

OIIK-2.3.1

11

Chopmynupyiite Teopuro THOpUAM3AIMM U €€ BIUSHUE Ha
FEOMETPHUI0 MOJIeKYJ. ONMUIIUTE TMOJPHOCTh U TOJAPU3YEMOCTh
KOBAQJICHTHOM CBSI3U U MOJIEKYIJL.

OIIK-2.3.1

12

ChopmynupyiiTe OCHOBHBIE MOJIOKEHUS METOJIa MOJEKYISPHBIX
opouraneii (MMO). Jlaiite ompeneneHue CBA3BIBAOIIUM U
paspexisiiomuM - MO.  Chopmynupyiite TOHATHE KpPaTHOCTH
CBA3M ¢ ToukH 3perust MMO.

OIIK-2.3.1

13

OxapakTepu3yiTe BUAbI MEKMOJICKYJISAPHBIX B3aUMOJICHCTBUH.
IIpuBeauTe MpUMeEpHI 3TUX B3aUMOJICCTBUH.

OIIK-2.3.1

14

ChopmynupyiiTe  MOHATHE  XUMUYECKOW  TEPMOIAMHAMMKHU.
ChopmynupyiiTe moHSATHE HSHTaNbNUH. JlaliTe ompenenecHue
3akony  lecca.  CdopmynupyiTe  MOHSATHE  DHTPOIIUH,
OXapaKTEPU3YUTE €€ UBMEHEHHE B PA3JIMUHBIX Iporeccax. [laire
ompezaeneHue cBo0oHoM sHepruu ['nboea.

OIIK-2.3.1

15

[Ipu B3aumopeiictBuu 6,3 T xene3a ¢ cepoil Bbiaenuioch 11,31
k/[x Temnmotel. Omnpezaenure TemiaoTy oOpa3oBaHUs Cylbpuaa
xenesa FeS.

OIlK-2.V.1

16

MIOHATHE XUMUYECKOH KUHETHKH.
Oxapakrepusyinrte KOHCTaHTY CKOpPOCTH peaKIuy.
Cohopmynupyiite mnpasuino Banr-I'opda. Oxapaxrtepusyiite
NOoHsATHE XUMU4eckoro paHoBecus. [Tpunnun Jle IlaTense.

Cohopmynupyiite

OIIK-2.3.1

17

OObsicHUTE yBEJIMYEHHE CKOPOCTH pPEAKIMU (TeMIlepaTypHbIN
ko3¢ duLKeHT paBeH 3) npu noBbliIeHUH TeMieparypsl ot 300°C
10 340°C.

OIlIK-2.¥.1

18

CIIOCOOBI
HazoBure

ChopmynupyiiTe TIOHATHE PACTBOPOB. YKaKHUTE
BBIPAKEHHUS KOHLEHTpaLHM pacTBOpOB.
KOJJIMTaTUBHBIE CBOMCTBA PACTBOPOB.

OIlK-2.3.1

19

OObsicHUTE TOHMKEHHE TeMIlepaTyphl 3aMep3aHus pacTBOpa C
YBEIMUEHUEM  KOHLIEHTPAllUM  PAacTBOPEHHOTO  BEIIECTBA
OTHOCHUTEJIBHO YMCTOTO PACTBOPHUTEIIS.

OIlIK-2.¥.1

20

OxapakTtepu3yiTe NOHATHE AUCIEPCHOW cucteMbl. [IpuBenute
knaccupukanuo  AucrnepcHelx  cucteM.  Chopmynupyite
MOHSATHE HACHIMIEHHOTO pacTtBopa. ChopMynupylTe TMOHSATHE
pacTBOPUMOCTH.

OIIK-2.3.1




21

VKaxkuTe pazauuus Mexay pacTtBopamu asektposutoB  u | OIIK-2.3.1
HEIIeKTPoIUTOB. ChHOPMYTUPYHTE TEOPHUIO DIICTPOIUTHUYECKON
muccounanuu  (TOJ]) Appenuyca. IlpuBenure MexaHu3m
JMCCOLIUALIUH.

22

Chopmynupyiite Teopunm Kucnor u ocHoBaHui. Omummute | OITK-2.3.1
ANEKTPOIIUTUYECKYIO Jaucconuanuio Boabel. Cdopmynupyite
MOHSATUS HWOHHOTO TMPOU3BEJACHUS BOABI U  BOJOPOJHOIO
MIOKa3aTesl.

23

OxapakrepusyiiTe NOHATHE npousBeneHus pacrtsopumoctu. | OIIK-2.3.1
IIpuBenure npaBuiaa 3allUCH  YpaBHEHUM WOHHBIX peaKIUil.
OnuimmMre ruIpoan3 cojeil U NPUBEAUTE IPUMEPHL.

24

Ompenenure KOJWYECTBO KAaTHOHOB B pactBope, ecnmu B 1 1 | OIIK-2.V.1
BOJHOTO pactBopa cojepxutcs 0.05 Mosib HUTpaTa aMMOHHUSL.

25

Chopmymnupyiite TOHATHE 0 CTEIECHU okucinenus. | OINK-2.3.1
OxapakTepu3yiTe TMOHATUS OKUCIEHHME M BOCCTaHOBJIEHHE,
OKHUCJIUTEIb U BOCCTAHOBHUTENb. YKAKUTE METOJIbI PAaCCTaHOBKHU
KO3 PHUIIHEHTOB B YpaBHEHHUSAX OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIHHBIX PEAKLIUH.

26

Oxapakrepu3yiiTe  TOHATHE  dJeKTpogHoro  noreHnmana. | OIIK-2.3.1
OxapakTepu3yiTe SBJICHHUE JBOHHOTO AJIEKTPHYECKOTO CIIOSI.
VKakure  3aBUCHMOCTh  JJIGKTPOJHOTO  TMOTEHIHAna  OT
TEMIIEPATyphl M KOHLIEHTpalUU. YKaxuTe ypaBHeHue HepHcera.

27

Ompenenure 3JIC rampBaHuueckoro sneMmenta, cocrosmiero u3z | OIIK-1.V.1
KEJIE3HOTO U CepeOpsSHOro AJIEKTPOJOB, MOrpyxeHHbIX B 0,1M
pactBops! ux HUTPaTOB (E°(Fe2+/re)=—0,44B, E%ag+/ag=0,80B).

28

Chopmynupyiite monsitue anekrponusa. llpuBemure peakmuu, | OITK-2.3.1
NPOTCKAIOIIME Ha WHEPTHBIX M aKTUBHBIX DJIIEKTPOAax B
pa3nu4HbBIX pacTBopax. OXapakTepu3ynTe dJIEKTPOIIU3 PaCTBOPOB
u paciiaBoB. Chopmynupyiite 3akon Papajes.

29

OO6ocHylTe BBIJICIICHHE BOJIOPOJIa TIPH IIEKTPOJIM3E BOJTHOTO OIlK-2.Y.1
pactBopa Hutpara Hukens (Ni(NOz)2) (37eKTpoabl yroabHbIEC).

30

Oxapakrepusyiite Tunsl koppo3uu. Chopmynupyiire nonstue | OIIK-2.3.1
JJIEKTPOXUMHUUYECKOW  KOPPO3HH.  YKaXUTE  JJIEKTPOJHBIC
ITPOLIECCHI ITPU ITEKTPOXUMHUECKON KOPPO3HH.

IlepeyeHp TeM Uil KypCOBOTO INPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B TabwmIe 17.
Tabnuna 17 — Ilepeyerp TeM JUisi KYPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
KypCOBOH pabOThI

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

BOHpOCBI L IPOBCACHUSA HpOMC)I(yTO‘lHOﬁ arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOITPOCOB JUIsI TECTOB

Ne IIpumepHBIii IepeueHb BOIPOCOB U1l TECTOB Kon
n/n HMHAMKATOpa
1. OHEpPruro 3IEKTPOHA MOJHOCTBIO XapaKTePU3YIOT KBAHTOBBIE YHUCIA ... OIIK-1.V.1

a. L umg; b.nu m¢;

C.M¢ U Ms; dnnt;

e.lums




2. B arome, aektponHas GpopmyJia kotoporo 1522s22pf3s23p®3d04s24p®4d35s?, ... OIIK-1.V.1
BaJICHTHBIX JICKTPOHOB ...
a. 13; b. 2;
c.9; d. 11;
e.5

3. BaneHTHBIE 3JI€KTPOHBI aTOMa PaJInsl XapaKTepU3yIOTCs 3HAUeHUSIMH KBaHTOBBIX uncen | OITK-1.VY.1
n=..uf=..(Bnucatb yucaa 7 u 0).

4. CrimHOBAs BAJICHTHOCTB 3JIEMEHTa | C B OCHOBHOM COCTOSIHAHM paBHA ... OIIK-1.V.1
a. 5 b. 1, C.2;
d.3; e. 4

5. CriocoOHOCTE OJHOTO | TOTO )K€ BEIIECTBA CYIIECTBOBATh B BUAE KPICTAIIOB C OIlK-2.V.1
Pa3UYHBIMH THIIAMU KPUCTAIIIMYECKON PEIIeTKH Ha3bIBaeTCs ... (BIUCATh CNOBO
oJIMMOp pu3m).

0. B aToMe XUMIYECKOT0 3IIEMEHTA .... TPH P-3IIEKTPOH Ha BHEITHEM DHEPTETHYECKOM OIlK-2.3.1
YPOBHE.
a. Sc; b. Se; c. Sb;
d. Ge; e. Si

7. KucnoTHbIM OKCHIIOM SIBIISIETCS ... OIIK-1.V.1
a. MnO; b. Mn207;
c. MnO ; d. Mn,03

8. Pacnonoxuts 3nemMenTs! ||A noArpynms! B mopsAake yCHICHUS METaUINIECKUX OIIK-2.V.1
CBONCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

0. CymecTBOBaHHE XUMHYECKHX D3JEMEHTOB B ABYX WIH Ooiee MoleKymspHeIX ambo | OIIK-2.V.1
KPHUCTaJUTHYCCKUX (hopMax MPOCTOrO BEIIECTRA ... (BIHUCATD C/I0BO AJJIOTPOIIHS).

10. | B xmopune kanpuust CaCly ... xumudeckast CBA3b. OIIK-1.V.1
d. IOHOPHO-AKLEIITOPHAs,
b. HenonspHas KoBaNeHTHAs,
C. moJisipHas KOBAJICHTHAs,
d. nonnas;
€. MeTaJuIyecKas

11. | JoHopHo-akuenTopHas XUMUYECKasi CBSI3b UMEETCS B ... . OIIK-1.V.1
a. kpucramie gropuna nutus LiF;
b. monexyse 6pomoBogoposa HBr ;
C. kpuctasue noBapeHnoit coiu NaCl;
d. kaTuoHe ruapokconuss HzO* ;
e. monekyse apcuHa AsHs .

12. | B monekyie arena H,C=CHy ... tun rubpuausaimu resrpaibHoro aroma C. OIIK-1.V.1
a. sp; b. sp?; c.sp®;
d. sp’d?; e. sp°d

13. | Cxema nmepekpbIBaHUs aTOMHBIX OPOUTAJICH B MOJICKYJIC ... HMEET BHT OIlK-2.3.1
a. BeBry; b. BH3;
c. BBr3; d. BeHz;
e. SiBr4

14. | Ox30TepMHuUecKas peaKkys XapaKTePH3yeTCs YCIOBHEM ... OIlK-2.3.1
a. AH=0; b. AH>0;
c. AH<0; d. AS<0;
e. AS>0

15. | @opmyna pans pacdyera HW3MCHEHHS OJHTANBIIMM B XOIe XHMHUYeckoi peakmun, | OIIK-2.V.1

nporekarwoueit no ypasuenuto 2A + 3B = C + 4D, umeer Bu: ...
a. AH 0 - (AHc + AHp) - (AHA + (AHB);
b. AH" = (AHc + 4 AHp) - (2 AHa + 3 AHg);




c. AH 0 = (2 AHA +3 AHB) - (AHC +4 AHD);
d. AH? = (AHc +4 AHp) + (2 AHa + 3 AHg);
e. AH 0 = (AHA + AHB) + (AHC + AHD)

16.

Peaknusi, mpoTekaHne KOTOPOH COMPOBOXKAACTCS IOTJIOLMICHHNEM SHEPTHH, Ha3bIBACTCS
... (BOHCATh C/10BO SHIOTEPMHUUYECKON).

OIIK-1.B.1

17.

PaBHOBecHE B crucTeme

C (tB) + 2 H2 (1) 2 CH4(r) (AH® = -74,9 xJI>K) MO’KHO CMECTUTB BIICBO ...
a. YBequmuenneMm koHnenrpanun CHa

b. YMmenbiennem kounenrpanuu CHy ;

C. YBenuueHueM KoHIeHTpanuu Ho;

d. IToBhIICHHEM JABJIEHUS,

e. [TonmxkenneM TeMmepaTyphl

OIIK-2.V.1

18.

YcoBreM XUMHUYECKOTo paBHOBecHs siBisieTcss AG = (Brucath yucio 0).

OIIK-1.V.1

19.

BoIpakeHue Uit KOHCTAHTBI PABHOBECHS CUCTEMbI OOPATHMBIX PEaKIUii
2N2(r) + O2(r) < 2 N20 (1) umeer Buf ... (0TBeT a)

_INOF . INO]
N.FT0,] [N 10,]
<INFIO] _INOF

C. ,
[NOF [N,

OIIK-2.3.1

20.

TemmepartypHbIit K03(DGUIHEHT PEakIiy, CKOPOCTh KOTOPOH IIPH IMTOBBIIICHUN
TeMrieparypsl Ha 50° yeenmmumiack B 1024 pasa paBeH ... (BIHCATh YHCIIO 4).

OIIK-1.V.1

21.

MonexynsapHoii hopMoii KpaTKOr0 HOHHOTO ypPaBHEHHUS
Ni(OH), + 2H* = Ni?* + 2H,0 sBasercs ...

a. Ni(OH)2 + H,S = NiS + 2H0;

b. 3Ni(OH)2 + 2H3PO4 = Niz(POa4)2 + 6H20;
c. Ni(OH)2 + 2HNOs3 = Ni(NOs3)2 + 2H20;
d. Ni(OH)2 + H2SO3 = NiSO3 + 2H20;

e. Ni(OH)z + H,CO3; = NiCO3 + 2H,0

OIIK-2.V.1

22.

CepoBopopojnas kuciora (H»S) B3anmoeicTByer ¢ ...
a. CuSOq4
b. K2SO,4
c. HCI
d. H.SO,4
e. NaCl

OIlK-2.V.1

23.

MaccoBasi 10711 COABI B pacTBOpPE, MOTYYCHHOM IIPU PACTBOPEHHUHU 5 T COABI B 95 T BOABI
paBHa .... (Boucate 5%)

OIIK-2.V.1

24.

YKaﬁ(I/ITe Ha6op BCHICCTB, B COCTaB KOTOpOFO BXOIAT TOJIBKO TUITNYHBIC OKUCJIINTCIIN 3a
CUeT aTOMOB S .

a. SOz; HZSO3; KHSO3 X

b. SO3; H2SO4; KHSO:s ;

c. HzS; NagS; SO, ;

d. S; SO3; SO ;

e.Na2804; NaZSOS; SO,

OIIK-2.V.1

25.

Peaknus ... He ABJSIETCA OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHLHOM.
a. CO2 +2 NaOH = Na.COs + H20

b. Si + C = SiC

c. N +20,=2NO,

d2Fe + O,= 2FeO

e. 2Na+2H,O = 2NaOH + H;

OIlK-2.3.1

26.

Bomopoansrii mokaszarens (PH) 0.01 M pactBopa a30THOM KHCIIOTBI paBeH ... (BImcaTh
9HCIO0 2).

217.

Bricmiyto cTeneHb OKHCIEHUS XJIOP TPOSIBISIET B ...

OIlK-2.3.1




a. HCIO
b. HCIO;
c. HCIO;
d. HCIO4
e. HCI

28.

Peakius ... OTHOCUTCS K THITY MEKMOJICKYJISIPHBIX OKHCIUTEIHHO-
BOCCTaHOBUTEIIbHBIX PEAKIUIA.

a. MnO2 + HBr — MnBr2 + Br2 + H20

b. Br, + NaOH — NaBrO + NaBr + H;O

c. NaBrO — NaBrOs + NaBr

d. NaBrO3z — NaBrO4 + NaBr

OIlK-2.3.1

29.

Ipu paboTe rajJpbBaHUUECKOTO IIEMEHTA B CTAHJAPTHBIX YCIOBUSIX IPOUCXOMISAT
MIPOIIECCHI MPEBPAICHHUS XMMUYECKOM SHEPTHH PEarcHTOB B ... (BIIUCAThH CIIOBO
DJIEKTPUYECKYIO).

OIIK-1.B.1

30.

ITponecc Fe?* + 2e = Fe¥ mpoucxoauT B rajbBaHUYECKOM BIIEMEHTE . ..
a. Mg | MgCl2 || FeSOa4 | Fe
b. Al|HCI | Fe
c. Al | AICI; || FeCls | Fe
d. Zn| O, (H20) | Fe
e. Fe | FeSO4 || CuSO4 | Cu

OIIK-1.B.1

31.

Ha BJIGKTPOZ[aX B IF'aJIbBAHUYECCKOM JJIEMCHTC

Fe | Fe(NOz)2 || Pb(NOs3)2 | Pb mpoTekaroT mporeccs ...

Fel —2e = Fe?*; Pb?* +2e = Pb° ;
Pb% —2e = Pb?*; FeZ* +2e = Fe?;

Pb® —2e = Pb?*; Pb?* +2e = Pb°;

Fe® —2e = Fe?*; Fe?* +2e = Fe?;

Fe® —3e = Fe?*; Pb?* +2e = Pb°

®Poo0oTp

OIIK-1.B.1

32.

HpI/I QJICKTPOJIN3C BOAHOTO PACTBOPA ... HAa HHCPTHBIX 3JICKTPOAAX BbIACIIAIOTCA
TOJBKO BOJOPOA U KHUCJIIOPOA.

a. ZnCly; b. KF;

C. ZnSOq ; d. KCI;

e. CuSO,

OIIK-1.B.1

33.

[Tpu snekTponu3e BOJHOTO PacTBOpA ... Ha 3JIEKTPOAax Npoucxoait npoueccsl: 2H20 +
2e=H,; +20H,S>-2e=%°

a. NaxSOqy; b. CdSOq ;
c.CusS; d. Na:S;
e. Na2503

OIIK-1.B.1

34.

IIpu snexTponuse BOJHOIO PACTBOPA ... HA UHEPTHBIX 3JIEKTPOJAX BBIAEISAIOTCS
TOJBKO MCETAJIJT U KUCJIOPO.

a. MnSOq ; b. MgSO4

C. MnC|2 X d. A|C|3

e. MgCl;

OIlK-1.V.1

35.

[Ipu A51eKTPOXUMHUUECKOH KOPPO3UU B CUCTEME ““MarHUH — OJI0BO™ B KUCIION Cpefie Ha
KaTtoze obpasyerces ...

a. Mg?*; b.Sn%;

c. Sn?*; d. OH;

e. Hx

OIlK-2.V.1

36.

OpHocropoHHSST MUGGY3US MOJIEKYJT PACTBOPHUTENS depe3  IMOJYyIPOHUIAEMYIO
MeMOpaHy B KOJUIOWIHBIN PacTBOP HAa3BIBAETCH ... (BIIMCATH CIOBO - OCMOCOM).

OIlIK-2.V.1

37.

[Tpu »51eKTpOXUMHUYECKOH KOPPO3HUH B CHCTEME "IIMHK - cepedpo" B KUCIION cpexne Ha
aHoJie oopaszyercs ...
a. Zn** b. Ag* c. Hy d. OH- e. Zn°

OIlK-2.3.1

38.

HHH 3alIUThI KaAMUA OT KOppOSI/II/I BO BJIa)KHOM BOS}IyXG B KQ4€CTBEC KaTOIHOI'O
HOKpLITI/Iﬂ MOKXHO HUCIIOJB30BaThH ...

a. Al; b. Mn ;

c.Co; d.Cr;

OIlK-2.3.1




e. Mg

39.

IIpu »neKTpOXUMUUECKOH KOPPO3UHU B CUCTEME “IIMHK — CBUHEL[ B HETpalbHOU cpese
Ha aHOJIe 0Opasyercs ...

a. zZn*; b. Oz

c. Pb?*; d.OH";

e. H*

OIlK-2.3.1

40.

B cocraB npoyKToB KOHTaKTHOU Koppo3un Cr u AQ B KUCIION Cpelie BXOJIHNT ...
a. Cr(OH)s

b. Ag.0

c. comu xpoma (I11)

d. comu cepe6pa (1)

e. H,

OIlK-2.V.1

41.

Wucrpykuusa: Ilpouuraiite TeKkcT, BbIOEpUTE NPABWIBHBIA OTBET U
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA.

VKaxuTe, Kakhe TPOIECCHl  MPOTEKAloT Ha  DJEKTPojax B
rajgbBaHuueckoM aniemente Zn | HoSO4 | Pb

a.Zn® —2e =Zn?*; 2H* + 2e = H;
b. Pb? — 2e = Pb?*; 2H* + 2e = H,
c. Zn® —2e = Zn?*; Pb** +2e = Pb°
d. Zn® —2e = Zn**; Zn?** +2e = Zn°
e. Pb? — 4e = Pb*; 2H* + 2e = H;

OIIK-1.B.1

42.

Wucrpykuus: [IpouunTtaiite TekcT, BbIOEpUTE NpPaBUIbHBIE BapHAHTHI
OTBETA U 3aIIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB

VYkaxute, yeMy paBeH NOPSAIKOBBIM HOMep anemeHTta B Tabmune J[.U.
Menpeneesa ....(HECKOIBKO MPAaBUIbHBIX OTBETOB)
a. YHCIly IPOTOHOB B €0 aTOME;

b.4mcity SIEKTPOHOB B €ro aroMme;
C. 3apsiIy sIpa aToMa,;

d. yucy HEUTPOHOB B €0 aTOMCE;
€. MacCOBOMY 4HCIY,

f. OTHOCHUTEBHOW aTOMHOM Macce.

OIIK-1.B.1

43.

Wuctpykuus: [IpounTaiitTe TEKCT U ycTaHOBHUTE cOOTBEeTCTBUE. K Kakmoii
MO3UIIMH, JTaHHOW B JIEBOM CTOJOIE, TMOJOEPUTE COOTBETCTBYIOIIYIO
MO3UIUIO B IPABOM CTOJIOIIE).

YcTaHOBHUTE COOTBETCTBUE MEXK]Ty 3HAUEHHEM OpOUTAILHOTO
KBaHTOBOT'O UKcia U 0003HaYEHHEM MTOAYPOBHSL.

3HauecHUE Op6I/ITaJ'IBHOTO qucia O06o3HaueHue nmoaypoBH:A
£

WINF O
- | O O |»

g

OIIK-1.B.1

44,

Wuctpykuus: IlpounrtaiiTe TEKCT M YCTAaHOBUTE IOCIIEAOBATENBHOCTb.
3anummTe  COOTBETCTBYIOUIYIO —IIOCIEJOBAaTEIbHOCTE OyKB  cieBa
HaIpaBo);

Pacnonoxkure snementsl VIIA moarpynmel B mopsake BO3pacTaHUs

OIlIK-1.V.1




aTOMHOTO pajuyca.

a.F,Cl, Br, I, At
b.Cl, Br, I, F, At
c. Br, I, F, At, Cl
d. 1, Br, F, At, Cl
e. At, I, Br,Cl, F
45. | Uncrpykuust:  [lpouwrtaiite Teketr ©  3amumuTte  pasBepHyThlid | OIK-2.V.1
000CHOBAHHBII OTBET.
Paccuunraiite: npu nefictBun u30bITKA pa30aBICHHOM CEPHOM KUCIOTHI Ha
40 r KanbIUs TEOPETUUECKH IOJIKHO BBIACIUTHCA ... J MOJIEKYJSPHOTO
Bogopoja. (OTBET BBECTH YUCIOM)
46. | Uucrpykuust: [lpoumraiite Tekct, BbiOepuTe mpaBWibHBIN oTBeT 1 | OIK-2.V.1
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOD OTBETA).
PaccuuTaiite cKOpOCTh peakuuu (TemrepaTypHblid Ko3dduuueHT paBeH
2) npu MOBBIILIEHUHU TemrepaTypsl Ha 80° yBEIMUUTCS B ... pas.
a. 256
b. 128
c. 32
d. 16
e.8
47. | Mucrpykiwst: Tlpounrtaiite TekcT, BbIOEpUTE NpaBHIbHbIC BapuaHThl | OIK-2.3.1
OTBETA U 3aIUIIUTE apTryMEHThI, 000CHOBBIBAIOIIHNE BHIOOP OTBETOR).
VkaxuTe, Kakue W3 TMPEACTABICHHBIX BOJHBIX pPAaCTBOPOB SIBISETCS
CWJIBHBIMH JIEKTPOJIUTAMH ... (HECKOJIBKO MPABIIBHBIX OTBETOB)
a. NH4Cl
b. KCN
c. HCI
d. HCN
e. NH4sOH
f. H.O
48. | Muctpykiwst: [IpounTaiiTe TEKCT U ycTaHOBHTE cooTBeTcTBHE. K Kakmoii | OIIK-2.3.1

MO3UIIMH, JTaHHOW B JICBOM CTOJOIE, TMOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO B IPABOM CTOJIOLIE)

[TogbepuTe COOTBETCTBUE THTIA AUCTIEPCHON CUCTEMBI M HA3BAHMSI
BEIIECTBA

Tun 1ucnepcHoOi CUCTEMBI BemectBo
X/ Tyman
T/ Jpm
I'/K Ilena




T/ K Peynoii un
KK Moistoko
beron

49. | Muctpykiwst: [IpodnTaiiTe TEKCT W YCTAHOBHTE IOCIEIOBATENbHOCTD. | OIK-2.3.1
3anumuTe COOTBETCTBYIOIIYIO  IIOCJICOBATEILHOCTh OyKB — ClieBa
HaIpaBo);

Pacrnionoxxure coequHEHNS B MOPSAKE BO3PACTAHUS CTEIICHU OKUCIICHUS
aToma a3oTa:

a. N2

b. N2Os

c. HNO;

d. NH3

e. NO

50. | Unctpykumsi:  [Ipoumraiite TekcT ¥ 3amuiuure  pas3BepHyThiid | ONK-2.V.1
00OCHOBAHHBIN OTBET).
[TpounTaiiTe TEKCT U 3aNUIINTE pa3BEPHYThI 0OOCHOBAHHBIH OTBET).

Paccuuraiite: npu nelicTBUM U30bITKAa pa30aBiIeHHON CEPHOM KUCIOTHI Ha
24 T Mar"ysi TEOPETHUYECKH JNOJDKHO BBIIEIHUTHCA ... JI MOJEKYJISIPHOTO
Bojopoza. (OTBET BBECTH YHCIIOM)

IIpumeuanue:

3aﬂaHHe KOM6HHI/IpOBaHHOFO THIIA C BI)I60pOM OOHOT'O BEPHOI'0 OTBETA M3 MATH NPEIAJIOKCHHBIX U 000CHOBaHHEM
BBIOOpa CUMTAETCS BEPHBIM, €CIM MPAaBWIBHO YyKa3aHa Ludpa ¥ NpHUBEACHH KOHKPETHBIE apryMEHTBI,
HCIIONB3yeMble TPH BbIOOpe oTBeTa. [0NTHOE COBMAJCHHE C BEPHBIM OTBETOM OLCHHBAaeTCs | Gaiiom, HeBEPHBIH
OTBET WM ero oTcyTcTBHe — 0 OaIos.

3ajanre KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKUX BapHAHTOB OTBETA W3 MPEIUIOKEHHBIX U Pa3BEPHYTHIM
00OCHOBaHHEM BBIOOpa CUHMTACTCS BEPHBIM, €CIM MPABIWIGHO YyKa3aHbl LU(GPBl ¥ IPHBEACHBI KOHKPETHBIC
apryMeHTbI, UCIIOJIB3yeMble ITPU BbIOOpe oTBeTOB. [l0THOE CoBMaieHNe ¢ BEPHBIM OTBETOM OLlCHHMBaeTcs 1 GasioMm,
€CJIM IOMYIIEeHBI OIIMOKH UK OTBET OTCYTCcTBYeT — 0 6asuioB.

3ajaHue 3aKpHITOrO THIA HAa YCTAHOBJICHHE COOTBETCTBHS CUMTACTCS BEPHBIM, ©CIH YCTAHOBIICHBI BCE
COOTBETCTBHA (MO3UIMU U3 OJHOTO CTOJIOLA BEPHO COIOCTABICHBI C MO3HLUSAMHU Jpyroro crojibua). [lomaHoe
COBIIaJICHHE C BEPHBIM OTBETOM OLICHUBAETCS | 0aioM, HEBEPHBIH OTBET WM €ro oTcyTcTBHe — 0 GaiioB

3aaHne 3aKpHITOTO THIA HA YCTAHOBJIEHHE TTOCIIEIOBATEIbHOCTH CUUTACTCS BEPHBIM, €CIIH TMPABHIBHO yKa3aHa BCsI
HocIea0BaTeabHOCTh 1HGp. [loaHOE coBmageHue ¢ BEpPHBIM OTBETOM OIEHHMBaeTca 1 OalmioM, €Ciid JOIyIIEHBI
OIMOKH MWJIM OTBET OTCYyTCTBYeT — () Oanos.

3a):[aHHe OTKPBITOTO TUIIA C Pa3BEPHYTHIM OTBETOM CUHHUTACTCA BCPHBIM, €CJIM OTBET COBIAAACT C O3TAJIOHHBIM IIO
COJICPIKAHMIO U MONHOTE. [IpaBuiIbHBI OTBET 3a 3a/aHKe OLCHUBACTCS B 3 Gaiuia, eciiu JOIyIieHa ofHa oummoka \
HETOYHOCTH \ OTBET IPaBUIILHBIN, HO HE IOJHBIN - 1 Oaut, eciti JomynieHo 6osee 1 ommOKu \ OTBET HelpaBHIILHBIH
\ otBeT oTCyTCTBYET — 0 GAILIOB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIMIMXCS 3a09HOU (hOPMBI
00ydJeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmotpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIYyphl  OIICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIMIMX dSTambl (HOPMUPOBAHHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJbHBIX HOpMaTUBHBIX akrtax [VYAIIL, peraMeHTHpYOmUX MOPSAOK U MPOLEAypYy
IPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydyaromuxcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO TUCITUTIAHBI




11.1. Meroauueckue ykazaHus A7 OOYy4aroOIIMXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M sCHOE H3JI0KeHHMe ydeOHoro marepuana. HasHaueHue cOBpeMEHHOH JieKuuu B
paMKax TUCIMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHUHU
(GyHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4HOro I103HAHMs, HOBEHMIIMX
JOCTHIKEHUH HAay4dHOW MBICTU. B yueOHOM mporiecce JICKIUS BBITIOIHSIET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO GYHKUMHU. JIeKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOU oO0yacTH 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

— TOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pa3BuTHE TPOPECCHOHATBHO-NIENOBBIX  KayecTB, JIOOBH K TPEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILIJICHHUS.

— MOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE00X0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJYy4Y€HUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHSI HA OJIMKalIIne Tobl;

— HAY4YUTbCS METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACNATH IJIaBHbIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMUYHBIX
(bopMyIIHpOBKax);

— TOJy4YeHHUE TOYHOI'O NOHMMAaHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JleKuMOHHBI MaTepuad MOJYKET COINPOBOXKAATHCS JIEMOHCTpAalUUEd ClIalijoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IpU MPOBEIECHUU KOPOTKUX JUCKyccUl 00
0COOEHHOCTSIX MPUMEHEHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npeaocTaBieHus JEKIIHOHHOI0 MaTepuana:

— JIGKIIMM COTJIaCHO pazjenam (Tab:.3) u remam (1adm.4).

11.2. Meroauueckue yka3aHus A OOy4aroIlMXcs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromMics JOJKEeH YIIIyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBaJU(HUKAIIMOHHON XapaKTEepPUCTHKONW OO0yYaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUATUH.

BoinonHenue nabopaTOpHbIX padOT 0O0yYarOIIKMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHHSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
U3y4aeMbIX B PAMKax JAHHOW JUCIUIUINHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JIeTalU3alUsl TEOPETHMUYECKHX 3HAHHM, MOJTY4YEeHHBIX Ha
JEKITHSIX;

— TOJy4YeHHe HOBOM MH(OpPMAIMU 110 U3y4yaeMON JUCIHUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPaAMHU.

3aganue u TDe60BaHI/ISI K IPpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT




3aaHue K BBIIIOJIHEHHUIO JJAOOpaTOpHOU paboThl BRIJACTCS MpENoaBaTesieM B Hayaye 3aHsATUS B
COOTBETCTBUU C TUTAHOM 3aHATHHA. Tembl 1abopaTopHBIX pabOT MpUBEACHBI B TaOJ. 6 JaHHOM
IPOrPaMMBI.
Brmonaenue nabopaTopHOi paboThl COCTOUT U3 TPEX ITAIOB!
- aHATUTUYIECKOTO;
- pacueTHO-rpauuecKoro;
- KOHTPOJIBHOTO B BU/JIE 3AIIUTHI OTYETA.
Crpykrypa u hopma oTuera o 1abopaTopHOM padboTe

Otuer o0 nMabopaTopHON paboTe NOJKEH COAepKAaTh: TUTYJIbHBIN JIMCT, OCHOBHYIO 4acTh,
BBIBO/IBI 110 PE3yJIbTaTaM HCCIICIOBAHMIA .

Ha mumynbrHom nucme NOJKHBI OBITH YKa3aHbl: Ha3BaHUE JHUCLUUIUIMHBI, Ha3BaHHE
naboparopHoil paboOThl, (GamMmivsg W WHULUANB TMpenojaBatens, (aMuwins W HHHIIAAJBI
CTYyJIeHTa, HOMEp ero yueOHOM! IpYMIIbI U J1aTa 3alIUThl paOOTHL.

Ocnognass uwacms JOJDKHA COJEPKATh 3aJaHue, pPe3yJdbTaThl JKCIEPUMEHTATBHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHE MaTepUabl, IMCTUHT KOJa/CKPUH SKpaHa.

Bu1600b1 10 IpoIeTTaHHON paboTe JOKHEI COACPKATh OCHOBHBIC Pe3YJIbTATHI 110 padoTe.
TpebGoBanus Kk 0hoOpMIICHHIO OTYETa O JabopaTopHOU paboTe

TUTyIBHBIN JIMCT OTYETA JOJDKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEIACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopMieHre OCHOBHOW YacTH OTYETa JIOJDKHO OBITh O(OPMIICHO B COOTBETCTBUU C
['OCT 7.32-2017. TpeOGoBaHusi MpPUBEACHBI B CEKTOpe HOpMaTHBHOW nokymeHTaumu ['YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIIMCKA UCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. IIpumepsl ohopMIIeHHSI CIIMCKAa MCTOYHHKOB
NPUBEJICHBI B CEKTOpE HOpMaTHBHOM JokymenTarmu ['Y ATl https://guap.ru/regdocs/docs/uch

[Tpu popmupoBaHUM CITMCKA UCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps odopmieHUsI CHCKa MCTOYHUKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU jokyMeHTarmu ['Y AL https://quap.ru/regdocs/docs/uch

11.3. Meroauueckue ykazaHusi UIsi 0OYyJarONIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITETHHOM
paboTHI

B xoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUaAIOLIUIICS BBIOJIHAET paboTy MO
3aJJaHUI0 U MIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B npouecce BBINONHEHHUS CaMOCTOSTENbHON palboThl, y oOydaromerocs ¢GpopMupyercs
1esecoo0pasHoe IIaHUPOBaHUE pabouero BpeMEHH, KOTOPO€E MO3BOJISET UM pa3BUBAaTh YMEHHUs
U HaBBIKM B YCBOGHMM U CHUCTEMaTH3allMM MPUOOpeTaeMbIX 3HAHUU, OOECIeYHBAEeT BBICOKHIM
YPOBEHb YCIEBAEMOCTH B MEpPHOJ OOYy4YEHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOSATENbHYIO  paloTy
00yYaromuX CASIBISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa Mo JUCIUILINHE;

11.4. Metoauueckre yKa3aHusl [UIsl OOYYAlOMIMXCS TIO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS YCIICBAaEMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH TMpEAyCMaTpUBAeT KOHTPOIb KadyecTBa 3HAHUI
00yYJaOIINXCsl, OCYIICCTBIIIEMOTO B TEUCHHE CEMECTpa C IIeNIbI0 OICHUBAHMS X0JIa OCBOCHHS
JTUACIIUILINHEL.

B TedyeHHne ceMeCTphI CTYACHTHI:
- 3alIMIIAI0T JabopaTopHble paboThl (5 mIT);
- BBITIOJTHSFOT TECTHPOBAHUS 110 MaTepraiam JeKIuu B cpene LMS.


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

Jljis TeKyIIero KOHTPOJIsl YCIIeBaeMOCTH UCMOJIb3YIOTCS TECThI, IPUBEICHHBIE B TaOIULIE
18.

CBoeBpeMeHHasi cjaya OTYETOB IO JIA0OPATOPHBIM U MPAKTUUYECKUM 33JaHUSIM U
MOJIOKUTEIBHBIA PE3YJIbTaT Ha 3allUTe JTUX Pa0OT MOXKET YUYUTBHIBATHCS TPU TMPOBEACHUU
MIPOMEKYTOUHOM aTTecTaluu.

11.5. Metoauueckue ykazaHus JJisi 00y4aroUMxcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTECTALIUU.

B Teuenue cemecTpa cryaeHty Heobxonumo caath He MeHee 50% nabopaTopHBIX pabdoT,
He MeHee 50% MpakTU4YeCKuX padoT, BBHIMOJIHUTL TECTUPOBaHUS B cpene LMS He HuXKe OICHKH
"ynoBIETBOPUTENBHO". B cilydyae HEBBIIIOJIHEHUHU BBIIIEU3TI0KEHHOTO, CTYJCHT, IIPU yCIIEITHOM
NPOXOXKJICHUM MPOMEXYTOUHOH arrectaunu B (opme -sK3aMeHa/nu¢.3auera, HE MOXKET
MOJYYHUTh aTTECTALIMOHHYIO OIIEHKY BhIIIE "X0opoiio"

Cucrema OLIEHOK IPU MPOBEACHUU TEKYLIETO KOHTPOJIL U NMPOMEXYTOUYHON aTTeCTalluu
OCYIIIECTBIISICTCSI B COOTBETCTBHMU C PYKOBOASIIMM JIOKyMeHTOM opranuzanuu PO T'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJE YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaluu
CTYJEHTOB M AacCIHMpAHTOB, OOyYaroIIMXCS IO OOpa3oBaTeIbHBIM MPOTPaMMaM BBICHIETO
obpazoBanus B 'YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMMy TUCIUTLIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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