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Annortanusa

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpamMmy OakaJiaBpuara TIO0 HampaBjeHWI0 moArotoBku/ crnenuamsaoctd 20.03.01
«TexHOochepHass 0e30MacHOCTH» HampaBieHHOCTH <« HXUHUPUHT W TU(GPOBH3ANMSI CHUCTEM
oOecrieyeHus 6e30MacHOCTH TexHOochephl». Jlucuumirnna peanusyercs kapeapoit «NeS».

JucuumuHa HaleleHa Ha OPMHUPOBAHUE Y BBIITYCKHUKA CIETYOIIMX KOMITETEHIIHN

VK-1 «CrmocobeH OCymecTBISITh MOUCK, KPUTUYECKAM aHalIM3 U CHHTE3 WH(pOpMAIHH,
MPUMEHSATh CHCTEMHBIN TTOAXO0/ AJIsl peIeHUs TTOCTABIICHHBIX 33124

OIIK-2 «Cmnocoben obecrieunBaTh OE30MACHOCTh YEIIOBEKA M COXPAHEHHUE OKPYXKAFOIIEH
Cpelbl, OCHOBBIBAsACh Ha MPUHLUINAX KyIbTypbl O€30MaCHOCTH M KOHUEMIIMU PHUCK-
OPUEHTUPOBAHHOTO MBILIUICHUSD)

CopepxaHue NUCHUIIIMHBI OXBAaTBHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MPUOOpETEHUEM
0a30BBIX 3HAHUU 00 OOHMX 3aKOHAX M 3aKOHOMEPHOCTSX XMMHYECKUX IMPEBpallleHUd U HX
MPAKTUYECKUM TPUMEHEHHUEM TIPH BBIMOJHEHUH WHXCHEPHO-XUMUUYECKHX pPACYETOB B
npodeccuoHanbHON JeaTenbHOCTH. (OOecreyeHne MOATOTOBKM CTYAEHTOB K H3YYEHUIO B
MOCIIEAYIOIMX CEMEeCTpax psAfa CHelUaTbHbIX TUCIUTLINH.

[lpenonaBanue OUCHHUIUIMHBI MpeaycMaTpUBaeT cleaylonme (GopMbl OpraHU3alHuH
yaeOHOrO Tmporecca: [IpenmomaBaHue AMCHMIUIMHBI TPEIYyCMaTPUBAET Cleayronme (HopMBI
OpraHu3aliu ydeOHOro mpoliecca: JIeKIUU, TabopaTopHble paboThl M caMOCTOsATENbHAas paboTa
00yJaroIerocs.

[IporpamMo¥i IUCHUMIMHBI TPEAYCMOTPEHBI CIEAYIOUME BHUJAbl KOHTPOJSA: TEKYIIMU
KOHTPOIIb YCIIEBAEMOCTH, IPOMEKYTOUHasI aTTecTanus B opme nuddepeHInpoBaHHOTO 3a4eTa.

OOmast TPyI0eMKOCTh OCBOCHHS TUCIUILUIMHBI COCTABJISICT 3 3a4eTHBIX enuHuIbl, 108
4acoB.

S3bIK OOY4YEeHHMS 110 TUCIIUTIIIUHE «PYCCKUN»



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE

1.1. Tlenu npenojgaBaHus JUCUMIUIMHBI - YCBOCHHE CTYJCHTaMHU TEOPETUUECKUX OCHOB
o0Imel XMMHUH, XUMUH BOKHEHIIMX 3JIEMEHTOB U UX COCTMHEHUH, OPMUPOBAHNE XUMHUYECKOTO
MBIIUICHUSI y CTYAEHTOB, Pa3BUTHE HABBIKOB MCIIOJIB30BAHUS CBENEHUN O (DU3MKO-XUMUUYECKHX
CBOMCTBAxX pAa3JIMUHBIX CHUCTEM [UI1 CUHTE3a COOTBETCTBYIOUMX COCJUHEHHH, BBIMOJHEHHUE
TEPMOAMHAMUYECKUX M KUHETHMYECKUX pacueroB. llpmoOpereHne HEKOTOPOro OmbITa
SKCIEPUMEHTANBHBIX HMCCIIEJOBAaHUM Al pa3padOTKM HOBBIX METOJOB CHHTE3a W NPHUAAHUS
MaTepuaigaM 3aJaHHOM CTPYKTypbl, M KOMILJIEKca CBOMCTB. llpeacraBieHne BO3MOKHOCTH
CTYZIEHTaM pa3BUTbh U MPOJIEMOHCTPUPOBATH HABBIKA B 00JIACTU MHHOBAILIMOHHBIX TEXHOJIOTUH .

1.2. JlucuumniauHa BXOAMUT B COCTaB 00s3aTENIbHON 4acTU 00pa30BaTEIbHON MTPOTPaMMBI
BhICIIero oopazoBanus (qanee — OIT BO).

1.3. TlepedeHb MIIaHUPYEMBIX PE3YIBTATOB OOYICHHUSI 1O AUCIHUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMH pe3yinbTaTaMu ocBoeHus OIT BO.

B pesynprare u3ydeHHs AMCUMUILIMHBI OOYJalOUMICS JODKEH 00JajaTh CIETYIOIMMU
KOMITETEHIIMSIMU WJIM UX yacTsiMU. KoMIneTeHMu 1 MHAMKATOPHI UX JOCTHKEHUS PUBEICHBI B
Tabmuie 1.

Tabmumna 1 — [lepeyeHp KOMIIETEHIIMI U WHIWKATOPOB X JOCTHKCHUS
Kareropus (rpymnna) Koz u Kon n HanmMeHoBaHuMe MHAMKATOpa
HAaUMEHOBAaHUE
KOMIIETEHIIN U JOCTUXKEHU ST KOMIIETEHIIN U
KOMIETEHIIN U
YK-1 Cniocoben
OCYILIECTBJISITh
nouck, kputuueckuid | YK-1.3.2 3HaTh METOIUKHA CHCTEMHOTO
aHaJu3 U CUHTE3 MOJX0/1a JIJIsl peLICHUs] TOCTaBJIECHHbBIX 33/1a4
YHuBepcanbHble uHpopmamuu, VK-1.B.1 BiageTs HaBbIKAMU KPUTHYECKOTO
KOMIIETEHITU U MIPUMEHSITh aHaJM3a v CHHTEe3a HH(GOPMAIUU, B TOM
CUCTEMHBIN OIX0/I | YHCIIe C TOMOIIBIO IU(PPOBBIX
JUTSI pEIICHU S UHCTPYMEHTOB
MMOCTaBJICHHBIX
3a1a4
OIIK-2.3.1 3HaTb HOpMBI ¥ TpeOOBaHUS B
OI1IK-2 Cnocoben obyacTu 6€30MacHOCTH 37I0POBbBS YSIIOBEKA
obecrieunBaTh 1 OKPY)KaIOILIEW Cpelibl MpU BEICHUHU
0€30MmacHOCTh WH)KCHEPHOU JACSITETbHOCTH
YeJIoBeKa U OIIK-2.V.1 yMeTh NIpUMEHSTh NPUHIIATIBI
COXpaHEHHE KYJIBTYpbl 0€30MaCHOCTH M KOHIICTIITUN
O6mpmpodeccronaTsHEE OKpYXKaromen PUCK-OPUEHTHPOBAHHOTO MBITIUICHUS JJT5T
KOMITETEHITHH Cpelbl, OCHOBBIBAsICh | oOecrieueHust 6e3onaCHociTI/I YyeJoBeKa U
Ha MPUHIHUIIAX COXpaHEHUS OKPYXKAIOILIEeH cpebl
KYJIBTYPBI OIIK-2.B.1 BrageTh HaBbIKAMU BEICHUSA
0€30MacHOCTH U WH)KEHEPHOM JIeATEIbHOCTH B 00J1aCTH
KOHIICTIIIUH PUCK- OXpaHbI 3I0POBBS U 3AIMTHl OKPYXKAIOIIEH
OPUEHTUPOBAHHOTO | CpelIbl HA OCHOBE MPUHITUTIOB KYJIBTYPHI
MBIIUICHUS 0€30MmacHOCTH U KOHIICTIITUN PUCK-
OPUEHTHUPOBAHHOTO MBIIIUICHUS

2. Mecrto qucuunianHel B cTpykType OI1
Jucuumniaraa MoxeT 0a3upoBaThCs HA 3HAHUAX, paHee TPUOOPETEHHBIX 00YJaArOIIMMUCS
IIpY U3YyYECHUU CIAEAYIOUMX IUCLUIIINH:
3HaHUs, TOJYYCHHBIC TPU HM3Y4EHWHM Marepuaia JaHHOW JMCIIMILUIMHBI, UMEIOT Kak
CaMOCTOATEIbHOE 3HAUEHUE, TaK U MOTYT UCIOJIb30BAThCs MPU U3YUCHUU JIPYTUX AUCIUTLINH:




«MeTtoapl MOAEIUPOBAHUS XMMUYECKUX IIPOLIECCOBY,
«OCHOBBI XUMHYECKOH 0€30IaCHOCTHY,
«MarepuajoBeICHUE)
«[Ipouecchl U anmnapaTsl 3alMTHI OKPYKAIOIIEH CPEIbl»
— «Metozbl 1 TpUOOPBI KOHTPOJISI OKPYKAIOIIEH Cpeabl»

3. O0BeM u TPYTOEMKOCTh JAWCITUTIITUHBI
Januble 00 o0meM o0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BUIOB y4eOHOMH
paboTHI 1O AUCIUTIIINHE (M pacipeie]ICHIE 3TON TPYJIOEMKOCTH 10 CEMECTpaM) MPEACTABICHEI B
Tadaume 2.

Tabnuua 2 — O0beM U TPYIOEMKOCTh JTUCIUTLINHBI

TpynoeMKoCTh 10
Bun yaeOHol paboThI Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmu oucyunaunbl, 3/ 108 3/ 108
3E/ (4ac)
U3 nux uacoe npakmuueckoilt no02omosku
Ayoumopmubwie 3anamus, BCEro yac. 51 51
B TOM YHCJIE:
nexiuu (JI), (qac) 34 34
npakrudeckue/cemunapckue 3anarus  (I13),
(gac)
naboparopHbie pabotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (dac)
JK3aMeH, (4ac)
Camocmosamenvnasa paboma, Bcero (dac) S7 S7
Buo npomesxicymounoii ammecmayuu: 3ayer, Tndd
mudd. 3ader, sk3ameH (3auer, Judd. 3au, 3 ’ Hudd. 3au.
K3, **) ad.

E53

IIpumeuanue: KkaHAMIATCKUI K3aMeH

4. CopneprkaHue TUCIUTUIAHBI
4.1. Pacnpenenenue TpyI0eMKOCTA TUCHHUILIMHBI 11O pa3/ieiaM U BUIaM 3aHSITHH.
Paznensl, TeMbl AUCIUTUIMHBI U UX TPYAOEMKOCTh IIPUBEICHBI B TabIuUIIE 3.

Tabsnua 3 — Pa3nensl, TeMbl TUCHUILIMHBL, UX TPYA0EMKOCTh

Pazmensl, TEMBI IUCITUTIINHEL Jlexuun I13 (C3) [JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1

Pasmen 1. Beenenue B XuMuio 1 5 4
Tema 1.1. TIlouwstue BemectBa u |1 1 1
XAMHMYECKOM  pEaKkuuu,  OCHOBHBIE
OTIpEEeIICHHUSL.
Tema 1.2. CtexuioMeTpr4eCKue 3aKOHBI. 2 1
dyHAaMEHTaIbHBIC TOHSTUS U 3aKOHBI
XUMHH.




Tema 1.3. CmocoObl omnpeneneHus
KOJIMYECTBA BEIIECTBA, 3aKOH
OKBHUBAJICHTOB.

Pa3znen 2. Ctpoenue BermecTBa

10

11

Tema 2.1. OcHOBHBIE CBENCHUSI O
CTPOCHHUH aTOMOB; KBAHTOBBIC YK CIIa

Tema 2.2. Ilepmonmueckuit 3axon J[.U.
Meunneneena.

Tema 2.3. Xumuueckas CBs3b, BHIEI
XUMHUYECKON CBS3H.

Tema 2.4. MeTon BaJIEeHTHBIX CBS3EH,
KOBaJICHTHAs CBS3b.

Tema 2.5. Metog MOJEKYIIPHBIX
opOuTaneu.

Tema 2.6. HeBajleHTHBIE THIIBI CBSI3EH:
HOHHASA CBsA3b, METAUIMYECKAs CBS3b,
BOJIOPOJIHASA CBsI3b, CHJIBI BanH-gep-
Baannca.

Paznenr 3. XuMHYECKHE CHUCTEMBI.
OO0nme 3aKOHOMEPHOCTH XHUMHYCCKHUX
MPOIIECCOB.

15

12

Tema 3.1. DOHepretMka XMMHUYECKHX
IIPOLIECCOB,  BHYTPEHHSSI  DHEPIHUS,
SHTAJIBIIUS, SHTPOIHSL.

Tema 3.2 DHeprus I'u66ca,
HaMpaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XHMHYECKOe U  (ha3oBOE
paBHOBECHE.

Tema 3.3. CxopocTb XUMHYECKOH
pEaKIuu U METOJBl €€ PeryJIupoBaHus,
3aKOH JIEHCTBHUS Macc.

Tema 3.4. DHeprus  axkTUBALUH,
ypaBHEeHUE AppeHuyca, npaBuyio BaHT-
Todda, KaTaJau3aTopbl u
KaTaJIUTHYECKHE CHCTEMBI.

Tema 3.5. PactBopsl, aucnepcHbie
CHUCTEMBI, CIOCOOBI BBIPAXKEHUS COCTaBa
pacTBOpPOB.

Tema 3.6. DJIEKTPOJIUTHYECKAS
JUCCOIMAITUS,  BOJHBIC  PACTBOPHI
3JIEKTPOJIUTOB, BOJIOPOAHBIN
nokas3aresb, peaxkunu oOMeHa,
TUJIPOJIN3 COJICH.




Tema 3.7. CpoiicTBa pa30aBICHHBIX 2 2
pacTBOPOB  HEAJICKTPOJIMTOB, BOJIHbIC

pacTBOPBI AJICKTPOJIUTOB, 3aKOH

pazbaBieHUs OcTBanmpaa, 3aKOHBI

Payus.

Paznen 4. OCHOBBI 2JICKTPOXUMHUYECKUX 4 8 16
MPOIIECCOB

Tema 4.1. OKHCIUTEILHO- 1 4

BOCCTAaHOBUTCJIBHBIC PCAKIIHUU.

Tema 4.2. XuMuuyeckue HCTOUHUKU 1 4 4
AIEKTPUYECKOTO TOKA. |'anbBaHUYECKUE

DIIEMEHTEI.

Tema 4.3. Dnekrponau3,  3aKOHBI 1 4
Dapajes.

Tema 4.4. Koppo3sust u 60prda ¢ HEel. 1 4 4
Pasnen 5: CBoiicTBa NpPOMBILUIEHHO- 4 14

Ba)XHBIX DJIEMEHTOB U UX COG)II/IHGHI/Iﬁ

Tema 5.1. Knaccel  xummueckux 2 7
COEMHEHUM, CBOMCTBA MPOMBIIUIEHHO
Ba)KHBIX JIEMEHTOB U UX COSIUHEHUH.

Tema 5.2. XuMuueckast 2 7
UJCHTU pUKaus. Metoas!
XUMHMYECKOTIO UCCIENOBAaHUSA U aHAIN3a
BEILECTB U UX IIPEBPALICHUM.

Hroro B cemectpe: 34 17 57

Hroro: 34 0 17 0 57

[lpakTiyeckass TOATOTOBKA  3aKIIOYACTCS B HEMOCPEICTBEHHOM  BBIIOJHEHHH
Oo0yJaronMMHCS ~ ONpPENCNICHHBIX  TPYAOBBIX  (QyHKIMH,  CBS3aHHBIX ¢ Oy;ymei
IpoQecCHOHANBHON AEATEIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TeM JEKIIMOHHBIX 3aHATUH .
CopepxaHue pas/elioB U TeM JICKIIMOHHBIX 3aHITUH MPUBEACHO B Tabiuiie 4.

Ta6n1/1ua 4 — ConepmaHHe pa3acjioB U TEM JICKIMOHHOT'O NUKJIIA

Howmep pasnena HasBanue v conepkanue pasienoB U TEM JIEKIIMOHHBIX 3aHATUI

Pazpnen 1 BBenenue B XuMuio.

Tema 1.1. [TonsTHE BemecTBa 1 XMMUYECKOW PEAKIIMH, OCHOBHBIE ONPEACITICHUA.

Tema 1.2. Crexuomerpuueckue 3akoHbl. DyHIaMEHTAlbHbIE MOHATHS W 3aKOHBI
XUMUH.

Tema 1.3. Croco0bI ornpeieNieHus KOTMYeCTBa BEIICCTBA, 3aKOH SKBUBAJICHTOB.

Paznen 2: CtpoeHue BenecTna

Tema 2.1. OCHOBHBIE CBEJICHHS O CTPOCHUHU aTOMOB; KBAHTOBBIC UK CJIA.

Tema 2.2. CoBpemenHast GopMyIUpPOBKA TEPUOAMIECKOTO 3aKOHA. METAIITUYHOCTD U
HeMeTAUTMYHOCTh. [loHsaTre nepuoguunocTu. Tabmuma J[.M. Menneneena




Howmep paznena

Hazpanune u COACPIKAHNE pa3acjioB U TEM JICKHUMOHHBIX 3aHATHH

KaKk rpaguyeckoe BbIpaXEHHE MepHoaudeckoro 3akoHa. CTpykrypa
MEPUOINYECKON CUCTEMBI (mepuompl, IPYIIbI, MOATPYIIIIbI).
Ilepnonnyeckoe HM3MEHEHHE CBOMCTB 3JIEMEHTOB M UX COEIMHEHUM Kak
CIIE/ICTBUE TEPHOJMYECKOT0 TOBTOPEHHUS CXOAHBIX KOHUTyparuit
BaJICHTHBIX OpOUTaJIeil aTOMOB.

Tema 2.3.

XUMHUYECKasl CBSI3b, BUJIbI XMMUUYECKOM CBSI3H.

Tema 2.4.

Meton BanentHweix cBsized (MBC). o- u m- cBs3u. KparHbie cBs3u.

I'eomerpuueckas gopma Mmosekyn. ['mOpunuzanus opOutanein (sp-, sp>-,
3

sp°-).

Tema 2.5.

OCHOBHBIE TIOJIOKEHHS METOJa MOJIEKYSIpHBIX opoutaneir (MMO).
CesspiBaronme 1 paspoixptonme MO. KpaTHocTh CBS3U ¢ TOUKH 3pEHMS
MMO. DHepreTudeckue quarpaMMsl.

Tema 2.6

HeBaneHTHble THIIBI CBsA3€H: HOHHAs CBSA3b, METANIMYECKass CBS3b,
BOJIOPOJHAs CBsI3b, CUJIbI Ban-iep-Baansca.

Paszmen 3

Xumuueckue cuctembl. OOme 3aKOHOMEPHOCTH XUMUYECKUX TTPOIIECCOB.

Tema 3.1.

OHepreTuka XUMHMYECKUX IIPOLECCOB, BHYTPEHHSS DJHEPIHs, TEILIOBOU
3(pheKT XMMHYECKHX PEaKIUi, 3aKOHbI TEPMOAMHAMUKUA. DHTPOMNUS, Kak
(GYHKIIMS COCTOSHUS, SHTANBIUA. XUMUYECKUN TTOTEHIIHAI.

Tema 3.2.

Dueprus ['1606ca, HATPABICHHOCTh XUMUYECKUX MTPOIIECCOB, XUMUYECKOE 1
(hazoBoe paBHOBECHE.

Tema 3.3.

CKopoCTb XMMHUYECKOM pPEAKIMU M METOJbl €€ pPEryJupoBaHMs, 3aKOH
JIEUCTBUS Macc.

Tema 3.4

DHeprusi aKkTUBAIlMU, ypaBHEHUE AppeHuyca, mpaBuio Baunt-T'odda,
KaTaJau3aTopbl W  KaTaIUTH4Yeckue cuctemMbl. (OCHOBHOW TOCTYNAT
XUMUYECKON KMHETUKH, KHHETUUYECKOE YpaBHEHUE. BiusiHue TeMeparypbl
Ha CKOpPOCTh XMMHUYECKON peakiuu, ypaBHeHHE AppeHuyca. MexaHusm
MPOTEKAHU S KaTATUTUUECKUX PEaKIIUil. XUMHUUECKOe PAaBHOBECHE IPUHIIHIT
JIe HlaTenne.

Tema 3.5

PacTBOpBI, [IUCHEpCHBIE CHUCTEMBI, CIOCOOBI BBIPAKEHUS COCTaBa
pacTtBOpoB. TepMoaMHAMUYECKUE XapaKTEePUCTHKH TIpoliecca 00pa3oBaHuUs
pactBOpoB. CuilbHBIE M claOble 3JEKTPOJIMTHI, MOHHBIE PaBHOBECHUS B
BOJHBIX PaCTBOpax, MPOU3BEACHNUE PACTBOPUMOCTH .

Tema 3.6

DJIEKTPOJIMTUYECKAs JIMCCOLUAIUs], BOIHBIE PACTBOPBI AIIEKTPOJIUTOB,
BOJIOPOJIHBIN ITOKa3aTesb, peakiiMiu oOMeHa, THAPOJIU3 COJIEH.

Tema 3.7

CgoiicTBa pa30aBJICHHBIX PACTBOPOB HEIIEKTPOIUTOB, KosmratuBHbIe
CBOICTBA PACTBOPOB, 3aKOHBI Payis.

Paznen 4.

OCHOBBI JIEKTPOXUMHUYECKHUX TTPOLIECCOB.

Tema 4.1.

Ilonsatne o creneHn oxuciaeHus. OKHUCICHHME U BOCCTaHOBJICHHE,
OKHCIUTENb M BOCCTaHOBUTENb. CBA3p MEXAY OKUCIUTEIBHBIMU
(BOCCTaHOBUTEIBHBIMM) CBOMCTBAMM aToMa M BEIMYMHOM €ro CTENEHU
OKHUCJICHHSI. OKuCIUTENBHO-BOCCTAHOBUTEINIbHAS JIBOMCTBEHHOCTb.
Knaccudukauuss OBP. Meronbl paccTaHOBKH — KOA(PPUIIMEHTOB B
ypaBHeHUsix OBP. Binsinue cpenst Ha OBP.




Howmep paznena

Hazpanune u COACPIKAHNE pa3acjioB U TEM JICKHUMOHHBIX 3aHATHH

Tema 4.2.

XUMUUYECKHE HCTOYHUKUA  JJIEKTPUYECKOTO  ToKa. [‘asbBaHHuYecKue
BJIEMEHTHI,  CTAaHJAPTHBIE  JJIEKTPOJHBIE  MOTEHUHAIbl.  JBOMWHOM
sNeKTpuueckuil cioi. YpaBHenue HepHcra. PaBHOBECHBIN. DIEKTPOIHBIN
norennuan. CTaHaapTHBIA BOJIOPOIHBIN 3IEKTPO.

Tema 4.3.

Onexrponn3 Kak BbIHy)kAeHHas OBP. Peakuuun, nporekaronme Ha
MHEPTHBIX U aKTUBHBIX 3JICKTPOAAX B PA3IMUHBIX PACTBOpPaAX. DIEKTPOIH3
pacmuiaBoB. 3akoH Papanes. Beixox no toky. IlpeacraBienne o kuHeTHke
JIEKTPOAHBIX  IPOLECCOB.  ODIEKTPOIMTHYECKOE  IOJIy4eHHE U
paduHupoBanue MeTaiioB. OCHOBBI raJIbBAHUYECKHMX METOJIOB HAHECEHUS
METAJTINYECKUX TTOKPBITHA.

Tema 4.4

Koppozus kak cneacrsue OBP. Tunbl xoppo3uu. DIeKTpoXMMHYECKAs
KOpPPO3HsL. Oxucnurenu. DIeKTpoaAHbIE IIPOLIECCHI pu
IJIEKTPOXUMUUYECKOW KOPPO3UU. 3aBHCUMOCTb CKOPOCTH KOPPO3MHM OT
NpUpOABI METaula M Xapakrepa KOppO3WOHHOW cpenbl. Kopposus npu
KOHTAKTE€ Pa3HbIX METANIOB. MeTO/bI 3allUTHl OT KOPPO3HH.

Paznen 5.

CaolicTBa IMPOMBINIUICHHO- BA)KHBIX 3JICMCHTOB U UX COGHHHGHHﬁ.

Tema 5.1.

Knaccsl XMMHUYeCKHX COEIMHEHHM, CBOMCTBA IPOMBIIUIEHHO BaKHBIX
2JIEMEHTOB U HUX coennHeHuN KommnosunnonHsle Matepuainsl. Kepmers,
dymepex, KapOuH. CoenuHeHUs THTIA KpayH-2(UpOB.
CynpamosieKylnsipHble  NOP(QUPUHOBBIE  CHCTEMBl M KOMILJIEKCHI
KaJIMKCAapeHOB. MOJIEKYIISIpHBIE M CYNIPAaMOJIEKYJIIPHBIE MAIMHBI.

Tema 5.2.

Xumudeckas uACHTH(GUKAIUA. METoIbl XMMHUYECKOTO HCCICIOBAHUS WU
aHaJIM3a BEILECTB U UX IMpeBpanieHnii. KauecTBEeHHBIN U KOJMYECTBEHHBIN
a”HaIn3

4.3. Tlpakrnueckue (CeMUHAPCKUE) 3aHSATHS
Tembl MPaKTUUECKUX 3aHATUN U UX TPYILOEMKOCTh MPHUBEJCHBI B Ta0nuIe S.

Tabnuua 5 — [paktuyeckue 3aHATHUS U UX TPYLOEMKOCTb

/1

N3 Hux Ne
No | Tewmsl npaktuueckux | DopMbl IpakTHYeCKUX | TpydoeMKOCTb, |MpaKTUYECKOH |pazaena
3aHATUN 3aHATUI (gac) MOATOTOBKH, | IUCIUII

(gac) JIMHBI

Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO

Bcero

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00OPaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh TPUBEICHBI B Tabnwuie 6.

Tabnuua 6 — JlabopaTopHble 3aHATHS U KX TPYAOEMKOCTh

3 nux No
No TpynoeMKocTh, | IpakTHYECcKOH | pa3aena
HammeHnoBanue mabopaTopHBIX paboT PyA - | 1P pasi
/1 (uac) MMOATOTOBKU, | JIMCIIMII
(4ac) JIMHBI

Cemectp 1

1 | Crexuomerpuueckue 3aKOHHI. | 2 | | 1




CDyHI[aMeHTaIIBHBIe IIOHATHA
xumuH. CIocoObI ONpCACICHUSA KOJINYCCTBA

n 3aKOHBI

BEIIICCTBA

2 | DxBUBaJIEHT. 3aKOH SKBUBAJIEHTA 3 1

3 | TermoBoi#t A(exr (FHTANBIUSL) XUMHIESCKOU 4 3
peakiuu

4 | XuMuyeckue peaxuuy, BBI3BIBAIOIIME 4 4
AJIEKTPUYECKU I TOK. DJIEKTPOAHBIC
MOTEHIIMAJIBI U DJIEKTPOIBHIKYIIE CHIIBI

5 | Kopposus meramion 4 4

Bcero 17

4.5. KypcoBoe nmpoeKkTHpoBaHNE/ BBIMIOJIHEHHE KypCOBOM pabOThI
Y4eOHBIM IIAHOM HE MPEIYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronmxcs
Bunpl camocrosiTenbHO# paboThI M €€ TPYJ0EMKOCTh MPUBEACHBI B Ta0IUIIE 7.

Tabnuna 7 — Buabl caMocTOATENbHOM PadOTHI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 1,
Bun camoctosTensHOM paboTh
qac qac
1 2 3

M3yuenue TeopeTruueckoro Marepuaia

20 20
muciuuasl (TO)
[lonroroBka K TEKyIieMy KOHTPOJIIO 20 20
ycrieBaemocTH (TKY)
[ToaroToBKa K MpoOMEKyTOUHOM

17 17
arrectaruu (I1A)

Bcero: 57 57

5. Tlepeuenn yaeOHO-METOIMUECKOTO O00ECIIeUeHUS
JUISL CAMOCTOSATENIHOW paboThl 00yJatoNMXCsl O JUCIUIIIMHE (MOIYIIIO)
YueOHOo-MeToArYEeCKuEe MaTepualbl A CaMOCTOSITENIbHOM paboThl OOydaroUMXCS yKa3aHbl B

. 7-11.

6. IlepeueHb EUYATHBIX U DJIEKTPOHHBIX YICOHBIX M3IAHUI
[lepeueHb meYaTHBIX U AJIEKTPOHHBIX YUeOHBIX U3aHUHN MpUBEAeH B Tadnuile 8.
Tabnuna 8— [lepedeHb neyaTHBIX U 3JIEKTPOHHBIX YICOHBIX U3aHHIM

udyp/
URL anpec

bubnuorpaduueckas cchlika

Komgectso
SK3EMILIIPOB
B OuOMmoTeKe
(kpome
ATIEKTPOHHBIX

SK3EMILIIPOB)

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

HBanos, B. I'. OcHOBEI xXuMuu: YueOHUK /
B.T. Usanos, O.H. I'eBa. - Mocksa:
KYPC: UHOPA-M, 2019. - 556 c. - ISBN
978-5-905554-40-7. - Tekcr :




3JIEKTPOHHBII.

https://znanium.com/catalog/product | [Mognyousix, JI. I1. OGmas xumus :
/2083699 vaeoHoe nocooue / JI.IL. ITomnyOHBIX. —
Mocksa : UIHOPA-M, 2024. — 178 ¢c. —
(Beiciee oopaszosaunue). - ISBN 978-5-
16-019036-5. - TekcT : 3JeKTPOHHBIH.

https://e.lanbook.com/book/211658 Axmeros, H. C. JIaboparopHble u
CEMHUHAPCKUEC 3aHATHS 110 O0IICH U
HEOPTaHUYECKON XUMHH : yueOHOE
nmocobue/ H. C. Axmeros, M. K.
Aswuzosa, JI. . bageiruna. — 6-¢ usg.,
crep. — Cankr-IletepOypr : Jlaus, 2022.
— 368 ¢. — ISBN 978-5-8114-1716-2. —

TeKCT : DJIEKTPOHHBIN.

https://znanium.com/catalog/product | Bopmiesckuii, A. 5. dusndeckass XuMus :
/1916115 yueOHUK : B 2 ToMax. Tom 1. O0imas u
XHUMHYEcKas TepMoauHamuka / A. S1.
bopmesckuit. — Mocksa : UHOPA-M,
2023. — 606 c. + Jlomn. maTepuabl
[DnexrpoHHEIi pecypc]. — (Briciee
obpasosanue). — DOI 10.12737/19870. -
ISBN 978-5-16-018556-9. - Tekcr :
3JIEKTPOHHBII.

https://e.lanbook.com/book/271322 Crach, H. ®@. Pemenue 3amau mo oOreit
xumun / H. @. Crace, A. B. KopiyHoB.
— 4-eu3n., crep. — Cankr-IlerepOvpr :
Jlanb, 2023. — 168 ¢. — ISBN 978-5-
507-45529-4. — TexcT : SIeKTPOHHBIH.

7. IlepeyeHb 3JIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB
nH(OpMaImOHHO-TEJIEKOMMYHUKAITMOHHOHN ceTh «HTepHEeT»
IlepeueHs JJEKTPOHHBIX 00pazoBaTeIbHBIX pecypcoB MH(OopManoOHHO-
TEJICKOMMYHUKaIMOHHON ceTn «/HTepHeT», HEOOXOAMMBIX JUISI OCBOEHHUS JUCLMIUIMHBI
npuBeaeH B Tabnmie 9.

Tabmuna 9 — IlepedeHb SIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB HMH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTH «MHTepHEeT»
URL anpec HanmenoBanue

https//iwww.xumuk.ru/ | Caiit 0 xXumuu

http/Awww.hemi.nsu.ru/ | OcHOBBI XUMHUHU: 00pa30BaTEIBHBIN CANT IS CTYICHTOB

8. Ilepeuenb MH(MOPMAITMOHHBIX TEXHOJIOTHH
8.1. IlepeyeHp TPOTPaMMHOTO OOECHEUEHHUs, HCIOIB3YeMOTO TMPH OCYIIECTBICHUU
00pa3oBaTENBHOIO Mpoliecca M0 IUCIUIIIMHE.
[lepeueHs nCHOIB3yeMOro MPOrpaMMHOrO obecrieueHus npeacrasieH B Tabnuue 10.

Tabmuma 10— IepedeHb mporpaMMHOTO OOeCTICUeHUS

Ne i/ HanmeHnoBanue

MS Office u MS Windows




8.2. Ilepeuenn HHGPOPMAITTOHHO-CITPABOYHBIX CHCTEM,UCTIOJIb3YeMbIX npu
OCYIIECTBJICHIMU 00pa30BaTEIbHOIO MPOIecca MO AUCIUTIINHE

[lepeuenr HCMIONB3yeMbIX HWH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabmume 11.

Tabnuna 11— Ilepeyenb MHEGOPMAIIMOHHO-CITPABOYHBIX CUCTEM

No i/t HaumenoBauue

He npengycmorpeno

9. MarepuanbpHO-TEeXHHYECKast Oa3a
CoctaB  MaTepUaNbHO-TEXHUYECKOW  0a3pl, HEOOXOJAMMOH UISI  OCYIICCTBIICHHS
00pa3oBaTenpHOrO Mpollecca Mo JUCIUILTMHE, MPEJCTaBlIeH B Tabnuiel 2.

Tabymma 12 — CocTaB MaTepuaibHO-TEXHUYECKON 0a3bl

No HanmenoBanue cocTaBHOM yacTu Homep aymutopuu

/i MaTepUaTbHO-TEXHHIECKOW 0a3bl (pu HEOOXOAUMOCTH )
MynbTUMeMHHAS JISKITMOHHAS Ay TUTOPHS 32-01 (I'actemno, 15)
Crnenuann3upoBaHHas XAMHYECKast JabopaTopus ¢ 33-02, 33-04
UCII0JIb30BAaHNEM JEMOHCTPALIMOHHBIX I1JIAKATOB, (Tacrenno,15)

71a00paTOPHBIX CTEHIOB M YCTAHOBOK JUTSI OTIPE/ICTICHHUS
SKBHUBAJICHTA METaJlJIa, U3MEPEHU S AJIEKTPOIHBIX MOTEHIIUAJIOB,
CKOPOCTH KOPPO3UH METAJIOB; aHAIUTUYECKUE U DJIEKTPOHHbIE
BeChl; JabopaTtopHble pH-MeTpbl, HEHTPU (YT U KAIOPUMETP

10. OueHouHBIE CpeCTBA I TPOBEACHUS TPOMEKYTOUYHOM aTTeCTaIlluu
10.1. CoctaB OIICHOYHBIX CpPEICTBUIS TPOBEICHUS IPOMEKYTOYHOW aTTECTAIlUH
oOyyaronmxcsi 1Mo AUCIUTUIMHE MpuBeeH B Tabmuie 13.
Tabmuna 13 — CocTaB OLIEHOYHBIX CPENICTB TSI TPOBEACHHS MIPOMEXKYTOUHON aTTeCTAIlUN

Bua npomexxyTouHOM aTTecTanuu [TepeyeHb OLIEHOYHBIX CPEACTB

JuddepeHinpoBaHHbINA 3a4ET Cnucok BOIIpOCOB;
TecTsl.

10.2. B xauecTBe KpUTEpHUEB OIEHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIINI 00yJalonmMMUCs TPUMEHSETCS S-OaTbHas IIKaia ONeHKH CHOPMUPOBAHHOCTH
KOMITETEHIIN, KOTOpasi mpuBeeHa B Tabnuie 14. B TedeHne cemecTpa MOXKET MUCIIOIB30BATHCS
100-6annpHas  mIKanma ~— MOAYIBHO-PEUTHHIOBOM  CHCTEMBl ~ YHUBEpPCHUTETa,  IpaBUIIa
MCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKAIGHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu onieHku ypoBHS CQOPMHUPOBAHHOCTH KOMITETEHIIUN

Or1reHKa KOMIIETEHIINU

E G a XapakrepucTika c(OpMUPOBAHHBIX KOMIIETEHLIMI

— oOyJaroMicsi IIIyOOKO W BCECTOPOHHE YCBOWJ IPOrpPaMMHBIM
MaTepHa;

— YBEpEHHO, JIOTUYHO, TIOCIIEIOBATEIBHO U TPAMOTHO €T0 M3JIaraeT;

— OnMpasich Ha 3HAHWS OCHOBHOW M JONOJHUTEIBHOM JHMTEpaTypHl,
TECHO IPUBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHUS C TPAKTHYECKOM
JeATEeTIbHOCTHIO HAPaBJICHNUS;

— yMeno 000CHOBBIBAET U apTyMEHTHPYET BBIJBUTAEMbIC UM U/JICH;

— JIeJaeT BBIBOJBLI U 000OIICHHMS;

— CBOOOJTHO BJIAJICET CUCTEMOM CIIEIUATN3UPOBAHHBIX MOHSITHMN.

COTIINYHO»
<(GAYTCHO»




Or1reHKa KOMIIETEHIIT

5-0aubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

JUTEPATYPHI;

— He JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;
«XOpOLIIO

<GAYTCHO»
HarpaBJICHU A,

— apTyMEHTUPYET Hay4HbIE MOJIOKEHHUS,
— JIeJIaeT BBIBOMBI M 00O0OIIECHMN,

— BJIAJICET CUCTEMON CHEHAIIM3UPOBAHHBIX IIOHSATUH.

— 00y4aIOILMICS TBEPAO YCBOUJ NMPOrPpaMMHBIA MaTepual, IPaMOTHO U
[0 CYIIECTBY MH3JIaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOM

— YBA3BIBACT YCBOCHHLIC 3HAHHA C npaKmquKoﬁ ACATCIIBHOCTBIO

JUTEPATYPHL;

«KYAOBJICTBOPUTCIIBHO»

<GAYTCHO»
HarpaBJICHU A,

— c1abo APTYMCHTUPYCT HAYYHBIC ITOJIOKCHUS,

— o0y4Jaronmiicsi yCBOUJ TOJIBKO OCHOBHOM MPOrpaMMHBIN
II0 CYHICCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA TOJBKO OCHOBHOH

— JOIMYCKAaCT HCCYHICCTBCHHBLIC OIIMOKH U HCTOYHOCTH,
— UCHBITBIBACT 3aTPYAHCHHSA B IIPAKTUYCCKOM IIPUMCHCHHU 3HAHUH

— 3aTpyaHSAETCS B (OPMYITHPOBAHUH BHIBOJOB U 00OOICHHUIA;
— YaCTUYHO BJIAJIEET CUCTEMON CIEMAIN3UPOBAHHBIX TOHSITHH.

MaTtepHa,

Marepuaa,

— JOITYCKACT CYHICCTBCHHBIC Ol OKH u
(HCYHIOBJICTBOPUTCIIBHO»

(HC 3a4YTCHO»

— He (opMynupyeT BBHIBOAOB U 00OOIICHUH.

— o0yuaronmiics HE€ YCBOWJ 3HAUUTEIBHOM YacTH IIPOrPaMMHOIO

HCTOYHOCTHU Inpu

paccMOTpECHU N HpO6J’I€M B KOHKPETHOM HAITPpaBJICHUH ]
— UCIHBITBIBACT TPYAHOCTH B IIPAKTUICCKOM IPUMCHCHHU A 3HaHHI>i;
— HC MOKCT apryMCHTUPOBATh HAYYHBIC ITOJIOKCHU S,

10.3. TumoBbie KOHTPOJIBHBIC 3a/TaHHS NI WHBIC MaTePHAIBI.
Bomnpocsr (3a1aun) Ass Sk3aMeHa MpecTaBieHbl B Tabnuie 15.

Tabmuma 15 — Borpock! (3amaun) 1s SK3aMeHa

Ne i/m [lepeuenb BOMpOCOB (3a/1a4) IS SK3aMEeHa Koz
MHJMKaToOpa
Y4eOHBIM IIAaHOM HE TPEyCMOTPEHO
Bomnpocs! (3ampaun) muis 3auera / qudip. 3auera mpeacraBieHsl B Tadauie 16.
Tabmuma 16 — Boripock! (3amaun) muist 3auera / mudi. 3agera
Ne [lepeuens BompocoB (3aaau) g auddp. 3auera Kon
n/m WHAUKATOpa
1 CdopmynupyiiTe MOHITHE KBAaHTOBO-MeXaHHUYecKoro moaxona k | YK-1.3.2
ONMCAHUIO TMOBEJICHUS dJeKTpoHa. OnpeaenuTe BepOSTHOCTHBIN
Xapakrep TIBUKCHHUSI " KOPIYCKYJISIPHO-BOJIHOBYIO
JIBOMCTBEHHOCTb.
2 Oxapaxkrepu3yiite aromuyto opbutanp (AO), eé€ suepruio u | OIIK-2.3.1
¢dopmy.  CcopmynupyiiTe  MOHSTHE  KBAaHTOBOTO  YHCIIA.
Ilepeuncnure Tuns AO. JlaiiTe onpeneneHne KBAHTOBOW SYEHKH.
Chopmymupyiite npunmun Ilaymu. Cdopmynupyiite mpaBuio
Xynna. Chopmymupyiite npaBuiio KiedkoBckoro.
3 Beranciure mossipHyto Maccy cepHoii KucioTsl (H2SO4). OIIK-2.Y.1
4 Cxonbko JUTPOB XJI0POBOJIOpPOJIA oOpasyercs npu | OIIK-2.B.1
B3auMoieiicTBuu 1 Mok Bojoposa ¢ 1 Moib xyiopa.
5 ChopmynmupyiiTe coBpeMeHHOe MoHMMaHue mnepuogudeckoro | OIIK-2.3.1

3aKOHA. YKaKUTE OCHOBHbBIE TMPUHIMUIBI TEPUOAUYECKON
cuctembl aneMeHToB JI.W. MenneneeBa. Onuumre CTPYKTypy




MEPUOINYECKON CUCTEMBI (IEPUOIbI, TPYIIIIbI, TOATPYIIIIHI).

Cdopmynupyiite MEePUOAUYHOCTD U3MEHEHUS CBOICTB
3JIEMEHTOB: paJAMyC aTOMOB WU HMOHOB, HEPrUM HOHMU3ALMH,
CPOJCTBO K 3JIEKTPOHY, AJIEKTPOOTPULIATETBHOCTD,
OKHUCITUTEIbHO-BOCCTAHOBUTENbHAS ~ CIIOCOOHOCTh.  BbIsIBUTE
CBSI3b CBOMCTB aTOMOB C TojJoxxeHueM B Ilepumoanueckoi
CHCTEME.

OIIK-2.3.1

Onpez[enI/ITe YU CJIO BAJICHTHBIX 3JICKTPOHOB B ATOMC MOJ'II/IGI[eHa.

OIIK-2.Y.1

VYKa)xuTe OCHOBHBIE TUIIBI XUMHYECKOU cBsi3u. Copmynupyiite
MOHATHE KOBAJICHTHOM CBs3M. Onuumre BUIbl KOBAJIEHTHOHN
cBs3U (OOMEHHBIN U JOHOPHO-AKIEITOPHBIN ).

VYK-13.2

Chopmynupyiite Meroa BaieHTHBIX cBsazell (MBC). Onunmre 6-
U - cBs3U. OXapakTepu3yiTe MOHATHE KPaTHbIE CBSI3H.

OIIK-2.3.1

10

Oxapakrepu3yiiTe HEBAJCHTHbIC THUIIBI CBS3€H: MOHHAS CBS3b,
METAJJINYECKasl CBsA3b, BOJOPOJHAs CBS3b, CHJIBI BaH-aep-
Baasnbca.

OIIK-2.3.1

11

ChopmynupyiiTe TEOpHUIO THOpHAM3AMN UM €€ BIUSHUE Ha
reoMeTpuio Mosiekyln. OnuumTe MoJSIPHOCTh U TOJISPU3YEMOCTh
KOBAQJIEHTHOM CBSI3U U MOJIEKYIL.

OIIK-2.3.1

12

CdopmynmupyiTe OCHOBHBIC MOJIOKEHHUSI METOAA MOJEKYISPHBIX
opoutaneit (MMO). J[laiite ompeneneHue CBS3BIBAIOLIM U
paspexisiioniM - MO.  CopmynupyiiTe MOHSTHE KPAaTHOCTH
CBSI3U C TOYKU 3peHust MMO.

OIIK-2.3.1

13

Oxapakrepu3yiTe BHUIbBl MEXKMOJEKYISIPHBIX B3aUMOJECHCTBUM.
[IpuBenuTe MpUMEpPHI ITUX B3aUMOJCHCTBU.

VK-1.3.2

14

ChopmynupyiiTe TOHATHE  XUMHYECKOU
ChopmynmupyiiTe moHsTHE OSHTambnuu. JlaliTe ompenencHue
3akoHy lecca.  CdopmynmupyiiTe  TOHSTHE  DHTPOIUH,
OXapaKkTepU3yHTe €€ U3MEHEHUE B Pa3InUHbIX npoueccax. [airte
ornpenenenue cBo0o1HOM sHeprun ['nbdoca.

TEPMOANHAMUKU.

OIIK-2.3.1

15

IIpu B3ammonerictBuu 6,3 1 xkemne3za ¢ cepoil Beiaenuiaoch 11,31
kJlx TernoTel. Ompenenute TEMIOTy oOpa3oBaHUs Cynbduaa
)xenesa FeS.

YK-1.B.1

16

MOHSATHE XUMHUYECKON KHHETUKH.
Oxapaxkrepusyiite KOHCTaHTY CKOPOCTHU peaKuuu.
Chopmynupyiite npaBuno Baut-I'opda. Oxapaxrepusyiite
MOHSTHE XUMHUYeckoro paBHoBecHs. [Ipunnun Jle [laremnse.

Cdopmynupyiite

OIIK-2.3.1

17

OObsicHUTE YBEIUYEHHE CKOPOCTH pEaKUuU (TeMIlepaTypHbIil

k03(UITMEHT paBeH 3) MpH MOBBIIIEHUH TemiepaTypsl oT 300°C
1o 340°C.

OIIK-2.B.1

18

CIIOCOOBI
HazoBure

ChopmynupyiiTe TIOHSITHE PACTBOPOB. YKAXKHUTE
BBIPAKEHUS KOHIICHTpALHit pPacTBOPOB.
KOJUTUTAaTUBHBIE CBOMCTBA PaCTBOPOB.

OIIK-2.3.1

19

OOBsiCHUTE TIOHW)KEHHE TEeMIIEpaTyphl 3aMep3aHus PacTBOpa C
YBEIUYCHUEM  KOHI[EHTpAaI[Md  PACTBOPEHHOTO  BEIIECTBA
OTHOCHUTEJIBHO YHCTOI'O PACTBOPUTEIISL.

OIIK-2.B.1

20

Oxapakrepu3yiTe MOHATHE aucrepcHOM cuctemsbl. [IpuBenute
Kiaccuukanuioo  aucnepcHbix  cucteM.  Cdopmynupyiite
MOHSTHE HACBIMIEHHOTO pacTBopa. ChopMymupyidTe TMOHITHE
pPacTBOPUMOCTH.

VK-1.3.2




21

VKaKUTE pasnuuus MEeXAy pacTBOpaMH JJICKTPOJIUTOB H
HeIeKTpoauToB. ChopMyTUpyHTE TEOPHIO 3IIETPOIUTUYECKOM
muccounanuun  (TOZ) Appenuyca. IlpuBenute MexaHU3M
U CCOLMALIUU.

OIIK-2.3.1

22

ChopmynupyiiTe TeopuH KHCIOT W OCHOBaHHMU. Omnunmre
ANEKTPOJIUTUYECKYI0 Jucconuanuio Boabl. Cdhopmynupyiite
NOHATHUSIT HWOHHOIO TPOM3BEAEHUS BOABI U  BOJOPOIHOIO
IOKa3aTelsl.

OIIK-2.3.1

23

Oxapakrepu3ylTe TMOHSATUE TPOU3BEICHUS PACTBOPUMOCTH.
[IpuBenute mnpaBuiIa 3allCH YPaBHEHUW HWOHHBIX pPEAKIUH.
Onuumre ruIpoamn3 cojeil 1 NTPUBEIUTE NPUMEPHI.

OIIK-2.3.1

24

Onpenenure KOJIMYECTBO KATHOHOB B pacTBOpe, €ciav B 1 1
BOJIHOTO pacTtBopa coaepxutcs 0.05 Moap HUTpaTa AMMOHHSL.

OIIK-2.B.1

25

Cdopmynupyiite TMOHATHE 0 CTETICHU OKHCJIEHHU .
Oxapakrepu3yiTe TOHATHUS OKUCIEHHE U BOCCTAHOBJICHUE,
OKUCIIUTENIb U BOCCTAHOBUTEIb. YKAXKUTE METOJbI PACCTAHOBKHU
K03 (PUITHEHTOB B YPaBHEHUSIX OKHCJIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIU.

OIlK-2.3.1

26

Oxapakrepu3yiiTe =~ HOHSATHE  DJEKTPOJAHOIO  IMOTEHIHAaA.
Oxapakrepu3syiiTe sBJICHHE JIBOHHOTO 3JEKTPUUYECKOTO CIOS.
VYKaKkuTe  3aBUCHUMOCTh  DJIEKTPOJAHOIO  IOTEHIHANa  OT
TEMIEpaTypbl U KOHLIEHTpaluu. YKaxkute ypapHeHue HepHcera.

VK-1.3.2

27

Omnpenenute DJIC ranbBaHMUYECKOTO 3JIEMEHTA, COCTOSIIETO U3
KEJIE3HOTO U CepeOpsIHOTO AIIEKTPONOB, MOrpyxkEHHBIX B 0,1M
pacTBOPHI MX HUTPATOB (EO(Feg+/Fe)=—O,44B, Eo(Ag+/Ag)=O,SOB).

OIIK-2.Y.1

28

Copmynupyiite monsTHe >JaekTponusa. IlpuBenute peaxuuu,
MPOTEKAIONME Ha HWHEPTHBIX W AaKTUBHBIX JJIEKTPOJax B
pa3nUyYHBIX pacTBopax. OxXapakTepu3yhnTe JIEKTPOIU3 PAaCTBOPOB
u pacriaBoB. Chopmynupyiite 3akon Dapajest.

VK-1.3.2

29

OO0ocHylTe BBIJIEJICHHUE BOJAOPO/IA TIPH IEKTPOIN3€ BOJHOTO
pactBopa Hutpata Hukens (Ni(NO3)2) (351eKTpoabl YronbHbIE).

YK-1.B.1

30

Oxapaxkrepu3yiite THIB Kopposuu. Cdopmynmupyiite moHsiTHe
JNIEKTPOXUMUYECKOH  KOPPO3UH.  YKWKUTE  AJIEKTPOAHBIC
MIPOLIECCHI TPU ITEKTPOXUMHUUYECKON KOPPO3UH.

OIIK-2.3.1

npeCTaBJeHbI B Ta0mwuie 17.
Tabmuna 17 — IlepedyeHpb TeM /Is1 KypCOBOTO NMPOEKTHPOBAHMUSI/BBIIOIHEHUS KypcOBOM pabOThI

[lepeuerr TeM JUII KypcOBOTO TPOEKTUPOBAHUS/BBIMOIHEHUS KypCOBOW pPabOTHI

npeacTaBiieHbl B Tabauie 18.

Tabnuna 18 — [IpumepHbIii epedeHb BOIPOCOB JUIsl TECTOB

Ne /i1 [TpuMmepHbIil mepedeHb TeM sl KypCOBOTO MPOSKTHPOBAHUS/BBITTOTHEHHUS
- KypCOBOM pabOThI
Y4eOHBIM MJIaHOM He TTPETyCMOTPEHO
Bompockl 111 poBeNEHUS TMPOMEXKYTOYHOH arTecTalldd B BHUJC TECTHPOBAHUS

Ne [IpuMepHBIN nTEpedeHb BOIIPOCOB IS TECTOB Kon

1/ WHAUKaTOpa

1. OHEPruIo EKTPOHA MOJHOCTHIO XapaKTEPU3YIOT KBAHTOBBIE UUCIA ... OIIK-2.Y.1
al um; b.nu m ;




C.Mg ¥ ;
e.lum

dnu ¢;

B arome, anekrpoHHast popMyiaa KOTOPOTO
15225%2p°®3s23p®3d'%4s%4p®4d®5s?, ... BaneHTHBIX DICKTPOHOB . ..
a. 13; b. 2;

c.9; d. 11;

e.5

OIIK-2.V.1

BaneHTHBIE 37IEKTPOHBI aTOMa pajiisl XapaKTepU3ylOTCs 3HAYEHUSIMU
KBAHTOBBIX yncen N = ... u ¥= ... (BoucaTb yucaa 7 u 0).

YK-1.3.2

CrnmHOBasi BAJIGHTHOCTH 3JIEMEHTA 1C B OCHOBHOM COCTOSIHUH PaBHA ...

a. 5; b. 1; C.2;
d. 3; e. 4

OIIK-2.Y.1

CriocoOHOCTB OTHOTO M TOTO K€ BEIECTBA CYIECTBOBATh B BUJIE
KpUCTAJJIOB € Pa3IMYHBIMU THIIAMH KPUCTAJUIMUYECKON peleTKN
Ha3bIBAeTCs ... (BIUCATH C/I0OBO MOJIUMOPHU3M).

VK-1.B.1

B aToMe XuMH4eCcKOTO 3JIEMEHTA .... TPH P-IJICKTPOH Ha BHCIIHCM

I—)HepFeTI/I‘-IeCKOM ypOBHe.
a. Sc; b. Se;

d. Ge ; e. Si

c. Sh;

OIIK-2.V.1

KucnoTHBIM OKCUIOM ABJISETCH ...
a. MnOy; b. Mn,O7;
c. MnO ; d. Mn,O3

OIIK-2.V.1

Pacrionoxxuts 35eMenTsl ||A moarpynmnbl B mopsiake yCUICHUS
METAINYECKUX 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

OIIK-2.V.1

CYHIGCTBOBaHI/Ie XUMHUUYCCKHUX  JJIEMCHTOB B ABYyX  HWJIHN

...(BIMCATb CNOBO AJUIOTPOIIHS).

Ooitee
MOJICKYJIIPHBIX JIN0O KPHCTAUTMYECKUX (opMax IMPOCTOr0 BEIIECCTBA

VK-1.3.2

10.

B xnopune kanpiust CaCl ... xumudeckast CBSI3b.
d. IOHOPHO-AaKUCITOPHA,

b. HemonspHast KOBaJICHTHAS;

C. MoJIsIpHast KOBaJICHTHAS;

d. nonnas;

€. MeTaJInyecKas

OIIK-2.V.1

11.

JIOHOpHO-aKIeNTOPHAS XUMUYECKAsT CBSI3b HMEETCA B ... .
a. kpuctaie ¢ropuaa tutus LiF;

b. montexyne 6pomoBoopoaa HBr ;

C. kpucrayuie moBaperHoi conm NaCl;

d. katnone ruapokconus Hz3O" ;

e. moJiekyine apcuHa AsHj .

OIIK-2.V.1

12.

B momnekyne atrena HoC=CH, ... Tum ruGpuan3anuy eHTPaIbHOTO

atoma C.

a. sp; b. ng ;
d

c.sp°;
242 .
d. sp“d®; e. sp

OIIK-2.Y.1

13.

Cxema IMCPCKPbIBAHN A aTOMHBIX Op6I/ITaJ'IeI71 B MOJICKYJIC ... UMCCT BUJI

OIIK-2.V.1




a. BeBr»; b. BH3 ;
c. BBr3 ; d. BeH> ;

e. SiBry

14.

DK30TepMHUUECKasl PEaKIUs XapaKTEpU3YeTCsl YCIOBHEM ...
a. AH=0; b. AH >0 ;

c. AH<0; d. AS<O ;

e. AS >0

OIIK-2.3.1

15.

dopmyna s pacueTa M3MEHEHUS ODHTAJIBIUHM B XOJE XUMHUYECKOU
peakuuu, nporekarleil no ypasuenuto 2A + 3B = C + 4D, umeer BuUa:

a. AH? = (AHc + AHp) - (AHa + (AHB);

b. AH? = (AHc + 4 AHp) - (2 AHa + 3 AHg);
c. AH® = (2 AHa +3 AHg) - (AHc + 4 AHp);
d. AH® = (AHc + 4 AHp) + (2 AHa + 3 AHg);
e. AH? = (AHa + AHg) + (AHc + AHp)

OIIK-2.B.1

16.

Peakuus, npoTekaHue KOTOPOM  CONPOBOXKAACTCA  MOIIOLIECHUEM
SHEPTHH, HAa3bIBACTCA ... (BIIMCATD C/IOBO 3HIOTEPMHUECKON ).

VK-1.3.2

17.

PaBHOBecuHe B cucreme
C (tB) + 2 Hz (r) 2 CH4 (1) (AH® = -74,9 xJI)) MOKHO CMECTUTH BJICBO

a. YBennuenuem koHuenTpanuu CHy ;
b. Ymensbmenuem kounentparuu CHy |
C. YBennueHueM KoHIeHTpauuu Hp;

d. IToBBIIIIEHUEM TABIEHMUS,

e. [loHn>xeHuem TemIeparypbl

OIIK-2.B.1

18.

YcnoBueM xumudeckoro paBHoBecus siBisercs AG = (Bmucats uncio 0).

VK-1.B.1

19.

BripaskeHue U1t KOHCTAaHTHI PAaBHOBECHSI CHCTEMBI 00PaTUMBIX PEAKIIUit
2N2 () + O2(r) <> 2 N20 (1) umeer Bux ... (OTBET a)

_INOF ., INO]
N.T0,] N 10;]

o k=TT INOF

NO] [N.]

OIIK-2.B.1

20.

TemnepaTypHblii KO3(ODUIIMEHT PeaKIu, CKOPOCTh KOTOPOH MPH MOBBI-
meHuy TeMmeparypsl Ha 50° yenmmunnace B 1024 pasa paseH ...
(Bnucath uucio 4).

VK-1.3.2

21.

MounekymnsipHoit (JOpMOI KpaTKOTO MOHHOTO YpaBHEHHUS
Ni(OH); + 2H* = N#* + 2H,0 sistercs ...

a. Ni(OH)z + H,S = NiS + 2H,0;

b. 3Ni(OH)2 + 2H3PO4 = Ni3(PO4)2 + 6H,0;
¢. Ni(OH), + 2HNO3 = Ni(NO3); + 2H,0:
d. NI(OH)Z + H,S0O3; = NiSO3 + 2H,0;

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

OIIK-2.B.1

22.

CepoBopopoanas kuciaora (H,S) B3anmoeiicTByeT ¢ ...
a. CuSQO4

OIIK-2.B.1




b. KZSO4
c. HCI

d. H,SO4
e. NaCl

23.

MaccoBast 10t COIBI B pacTBOpPE, MOJTY4EHHOM IMPH PACTBOPEHHH S5 T
coJiel B 95 r Bo/IbI paBHa .... (Bucath 5%)

VK-1.B.1

24.

VYkaxuTe HaOOp BEIECTB, B COCTaB KOTOPOTO BXOST TOJIBKO TUITUYHBIC
OKHCJIMTENH 3a CUET aTOMOB S .

a. SO, H,SO3; KHSO3 ;

b. SO3; H,SO4; KHSOy ;

c. H2S; NagS; SO3 ;

d. S; SO3; SO;;

e.Na;SO4; Na,SO3:; SO,

OIIK-2.B.1

25.

PeaKHI/IH ... HE SIBJISIETCS OKUCIUTEILHO-BOCCTAHOBUTEIBHOM.
a. CO, +2 NaOH = Na,CO3 +H,0O

b. Si + C = SiC

c. N, +20,=2N0O,

d.2Fe + O, = 2FeO

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

OIIK-2.B.1

26.

Bonopoausiii mokaszatens (PH) 0.01 M pactBopa a30THO# KHCIOTHI
paBeH ... (BmucaTh 4ucIiio 2).

VK-1.3.2

217.

BBICIJ_IyI-O CTCIICHDb OKHUCJICHUS XJIOP IIPOABJIACT B ...
a. HCIO

b. HCIO3

c. HCIO,

d. HCIO4

e. HCI

OIIK-2.V.1

28.

Peaknusi ... OTHOCHUTCS K TUITY MEKMOJICKY/ISIPHBIX OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX PEAKITUH.

a. MnO, + HBr — MnBr, + Br, + H,O

b. Br, + NaOH — NaBrO + NaBr + H,O

c. NaBrO — NaBrOsz + NaBr

d. NaBrO; — NaBrO4 + NaBr

OIIK-2.B.1

29.

[Tpu paboTe rabBaHMYECKOTO JIEMEHTA B CTAHIAPTHBIX YCIOBHIX
MPOUCXOIAT MPOLECCHI NPEBPAILCHUS XUMUYECKOW YHEPTHU PEAr€HTOB B
... (BIUCATh CJIIOBO YJICKTPHUUYECKYIO).

YK-1.B.1

30.

Tpouecc Fe** + 2e = Fe’ mponcxoauT B raTbBaHUUYECKOM JIEMEHTE ...
a. Mg | MgCl, || FeSO4 | Fe
b. Al | HCI | Fe
c. Al | AICk || FeCl | Fe
d. Zn | 0, (H,0) | Fe
e. Fe | FeSO4 || CuSO4 | Cu

OIIK-2.B.1

31.

Ha SJICKTpOJaxX B raJIbBAHUYCCKOM DJIEMCHTC

Fe | Fe(NOs3)2 || Pb(NO3), | Pb nmpoTekaroT mpoieccst ...
a. Fe’—2e =Fe?"; Pb** +2e = PbY ;
b. Pb’—2e=Pb*"; Fe?* +2e = Fe ;
c. Pb’—2e=Pb*"; Pb** +2e = Pb°;
d. Fe’-—2e=Fe*"; Fe?* +2e = Fe ;

OIIK-2.B.1




e. Fe’ -3e=Fe’; Pb“" +2e = Pb°

32.

[Ipu snekTposin3e BOJHOIO pacTBOPA ... HA HHEPTHBIX 3JIEKTPOIAaX
BBIJACAIOTCA TOJIBKO BOAOPOA U KUCIOPOI.

a. ZnCh; b. KF;

c. ZnSOy ; d. KCI;

e. CuSOy

OIIK-2.B.1

33.

[Tpu snekTposr3e BOAHOIO pacTBOpa ... Ha AJIEKTPOIAX MPOUCXOIAT
npoueccsl: 2H,0 + 2e = H, +20H, 82 —2e=5°

a. N8.2804; b. CdSO4;
c. CuS ; d. Na,S;
e. Na,SO3

OIIK-2.B.1

34.

[Ipu snekTposnnze BOOHOTO PacTBOpPA ... Ha MHEPTHBIX BJIEKTPOAAX
BBIACTIAKOTCA TOJBKO METALII U KMCJIOPO.

a. MnSQy ; b. MgSQO4

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

e. MgCl,

OIIK-2.B.1

35.

[Tpu 3aEKTPOXMMHUYECKON KOPPO3UHU B CUCTEME “MarHUil — 0JIOBO™ B
KUCJION cpeJie Ha KaTo/ie oOpasyeTcs ...

a. Mg?* ; b. SN ;

c.Sn"; d.OH;

e. H,

OIIK-2.B.1

36.

OHOCTOPOHHSIA T dy3us MOJIEKYJI pacTBOpHUTEIA yepes
HOJIYIPOHUIIAEMYI0O MeMOpaHy B KOJUIOMAHBIN pacTBOp Ha3bIBAETCH ...
(BIIMCaTh CIIOBO - OCMOCOM).

YK-1.B.1

37.

[Tpu >51eKTpOXMMHUYECKONW KOPPO3UHU B CHCTEME "[TUHK - cepedpo” B
KUCIION cpefie Ha aHojie oOpasyeTcs ...
a. zZn“* b. Ag" c. Hz d. OH e. zn°

OIIK-2.B.1

38.

I[J'I?[ 3alllMThl KaIMUS OT KOPPO3HUHU BO BJIIAXKHOM BO3J1YXC B KAYECTBC
KaTOIHOI'O HOKpBITI/ISI MOKHO HUCITIOJIB30BAaThH ...

a. Al; b. Mn;

c.Co; d.Cr;

e. Mg

OIIK-2.3.1

39.

[Tpu 3aEKTPOXMMHUYECKON KOPPO3UHU B CUCTEME “IIMHK — CBUHEI]” B
HEWUTpalIbHOH cpelie Ha aHoJie 0Opa3yercs ...

a. zZn’t b. Oy;

c. Pb**; d.OH";

e. H

OIIK-2.B.1

40.

B cocraB mpoaykroB koHTakTHOH koppo3uu Cru Ag B KUCIIOH cpene
BXOIMT ...

a. Cr(OH);

b. Agzo

c. comu xpoma (1)

d. conu cepebpa (1)

e. Hy

OIIK-2.B.1

41.

Wuctpykuus: [IpounTaiiTe TeKCT, BBIOEpPUTE NPABUIBHBIA OTBET U
3aIUIIATE apryMEHThI, 000CHOBBIBAIOIIME BHIOOD OTBETA.

Ha snexrponax B rampBanudeckoM 3nemente Zn | HoSO4 | Pb npoTekator
MIPOIIECCHI ...

VK-13.2




a.zZn’ 2e=27Zn""; 2H +2e = H,
b. Pb®— 2e = Pb?*; 2H" + 2e = H,
c. Zn® —2e = Zn**; Pb?* +2e = Ph°
d. Zn® —2e = Zn**; Zn** +2e = Zn’
e.Pb%—4e = Pb*;2H" + 2e = H,

42. | Uncrpykumst: IlpounTaiite TekcT, BbiOepuTe mpaBuibHble BapuanThl | OIIK-2.3.1
OTBETa M 3aMHIIMTE APTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB
ITopsinkoBbiii HOmep 3nemeHTa B Tabmuue J.J. MenneneeBa paBeH
....(HECKOJIBKO TPaBUJIBHBIX OTBETOB)
a. YMCIly IPOTOHOB B €r0 aTOME;
b.4uciy 271eKTPOHOB B €r0 aTOME;
C. 3apsy siapa aToMa;
d. ynciry HEHTPOHOB B €r0 aTOME;
€. MaCCOBOMY UHCILY;
f. oTHOCHTEBHOI aTOMHOM Macce.
43. | Uncrpykums: [lpounTaiite TekcT u yctanoBute coorBercrBue. K kaxmoi | OIIK-2.VY.1
NO3UIUHU, JAHHOM B JIEBOM CTOJOLE, MOAOEPUTE COOTBETCTBYIOLIYIO
MO3UIIUIO B IPABOM CTOJIOIE).
CooTBeTcTBHE MEXKAY 3HaU€HUEM OpOUTAIbHOTO KBAHTOBOI'O YHCIIa U
0003HaYEHHEM MTOTYPOBHSL.
3HaueHue opOuTanbHOro yucna | O6o3HaueHue MOgYpOBHS
4
0 S
1 P
2 d
3 f
g
44, | Uucrpykums: [lpounraiite TekcT W ycraHoBHTE mocienoBarenbHocTh. | OITK-2.B.1
3anmuumTe  COOTBETCTBYIOIIYIO  IOCIENOBATEIbHOCTh OYKB  ClieBa
HaIlpaBo);
Pacnonoxuts smementsl VIIA moxarpynnsl B MOpsKe BO3pacTaHHs
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. | Uncrpykumst:  I[lpoumrtaiite Teker u  3anuuomTe  pasBepHyrThiil | OIIK-2.3.1

000CHOBAHHBIN OTBET.

I[Tpu neficTBUM U30BITKA pa30aBIEHHON cepHOM KUCIOThI Ha 40 I KalbIus
TEOPETUYECKU JOJDKHO BBIIEIUTBCA ... J MOJIEKYIIPHOIO BOAOPOJA.




(OTBeT BBECTH UHCIIOM)

46. | Uncrpykums: [lpounTaiite Tekct, BbIOepuTe mpaBuibHb oTBeT u | OIIK-2.3.1
3alUIIMTE apTYMEHTBI, 000CHOBBIBAIOIIME BHIOOP OTBETA).
CxopocTh peakuuu (TemreparypHblii Ko3(dUIIMEHT paBeH 2) mpu
HOBBIIIEHUH Temiepatypbl Ha 80° yBEIUYUTCA B ... pas.
a. 256
b. 128
c. 32
d. 16
e.8
47. | Uncrpykums: IlpoumnTaiite Tekct, BbiOepuTe mpaBmibHble BapuanTthl | OIIK-2.VY.1
OTBETa U 3alHIIMTE apTyMEHTbI, 000CHOBBIBAIOIIME BHIOOP OTBETOB).
CUIIBHBIMU 3JIEKTPOJINTAMU SIBJISIOTCS BOJIHBIE PACTBOPHI ... (HECKOJIBKO
MPaBUIIBHBIX OTBETOB)
a. NH4Cl
b. KCN
c. HCI
d. HCN
e. NH,OH
f. H.O
48. | Uncrpykuus: [lpounTaiite Tekct u ycraHoBuTe coorserctBue. K kaxnoit | YK-1.B.1
MO3ULIMY, JaHHOW B JIEBOM CTOJNOIE, MOAOEpPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO B PABOM CTOJIOIIE)
CoOTBETCTBHUE THIIA IMCIEPCHOM CUCTEMBI ¥ Ha3BAHMUsI BEILIECTBA
Tun gucnepcHoON CUCTEMBI BemecTtso
KT Tyman
T/T Hpim
'K Ilena
TK Peunoii un
KK Moioko
beron
49. | Uncrpykums: [lpounTaiite TekcT WM ycraHoBHTe mocienoBarensHocTh. | OIIK-2.B.1
3anyuImMTe  COOTBETCTBYIOIYIO  IOCIEIOBATENbHOCTh  OYKB
HaIlpaBo);
Pacnionoxute coefMHEHUs B MOPSIKE BO3PACTAHUS CTEIIEHH OKUCIECHUS
aToma azora:
a. No
b. N2Os
c. HNO3
d. NH3
e. NO
50. | Uacrpykuwms:  IlpoumTaiite Texker W  3anunmTe  pasBepHyrsiid | OIIK-2.B.1




000CHOBaHHBIN OTBET).
[TpounTaiiTe TEKCT U 3aULIMTE Pa3BEPHYThIH 0OOCHOBAHHBII OTBET).

[Tpu nmeticTBuM M30bITKA pa30aBICHHOW CEpHON KUCIOTHI HA 24 T MarHus
TEOPETUYECKA JOJKHO BBIIEIUTHCS ... J MOJIEKYISIPHOTO BOJOPOJA.
(OTBeT BBECTU YHCIIOM)

[lepeueHb TeM KOHTPOJBHBIX padOT MO AMCHMILUIMHE OOYYAIOMMXCS 3a0YHON (DOpMBI
oOyJeHwus, TIpeicTaBleHbl B TabwIe 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

No /it [lepeuenb KOHTPOIBHBIX PadbOT

He npexycmotpeno

10.4. Meroauveckue  Marepuaibl,  ONPEICISIONME  MPOIEAYypPhl  OICHUBAHUS
WHJIMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHUS KOMIIETEHIIMH, COIEpKaTcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX akTax [YAIL permaMeHTUpPYIOIMX TMOPSAOK U MPOLEIYPY
MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHON aTTECTallMd O0Y4arolUmXCs
I'VAIL

11. Meroauydeckue ykazaHusl JUIsl OOyJaroIMXCsl IO OCBOSHUIO TUCIIUTLINHBI
(Huoice npusoosmcs pekomeHoayuu no coCmagienuto 0aHHo20 pazoend)

11.1. Meroauyeckne yKazaHHs JUIsi OOYJarONMXCS 110 OCBOCHHUIO JIEKIITMOHHOTO
MaTepuana.

OcHOBHOE Ha3HaueHWE JIEKIMOHHOTO Marepuaja — JIOTHUYECKH CTPOIHOE, CHCTEMHOE,
rIyOOKOe W SICHOE H3IIOKEHHE yd4eOHOro marepuana. HasHadeHHe COBpPEMEHHOW JIEKIMU B
paMKax AWCIUIIIUHBI HE B TOM, YTOOBI MOJYYUTH BCIO MHGPOPMAIUIO TIO TEME, & B OCBOCHHH
(GyHIAMEHTATBHBIX MPOOJIEM JUCHHUIUIMHBI, METOJAOB HAYYHOTO TIO3HAHUS, HOBEHIIMX
JMOCTHIKEHUW HaydyHOUM MbIciau. B yueOHOM mpoliecce JeKIHS BBIMOIHIET METOI0IOTHYE CKYIO,
OpraHHU3alMOHHYI0 U MH(opManronHyo (yHKuWU. JIekus packpbIiBaeT MOHSITUWHBINA anmapaT
KOHKPETHOW 00nacTé 3HaHHS, €€ MpoOJIeMbl, JaeT IEeNbHOEe NMPEACTaBJICHHE O JWCHHUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYITUMHU JUCITUTIIIUNHAMU.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU 00YJIAOIIMMUCS JICKIIMOHHOTO MaTepraia:

— TIIOJYYE€HHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OMPEEINeTCs eTEeBOM YCTAaHOBKON K Ka)I0i KOHKPETHON TeMe;

— TIOJIy4€HHUE OIBITa TBOPUYECKON pabOTHI COBMECTHO C MPETIOaBaTeIeM;

— pasBuTHE TpodecCHOHANBHO-/EIOBBIX  KAyecTB, JIOOBU K MpPEOMETy U
CaMOCTOSITEITBHOTO TBOPYECKOTO MBITIIICHHSL.

— TMOsBIIEHHE HEOOX0AUMOro HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSTETFHOM paboThI;

— T[IOJyYEeHHWE 3HAHWH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKl U TEXHUKA U O
MPOTHO3€ UX Pa3BUTHUS Ha OIykKaiIme rofpl;

— HAYYUTHCS METOJMYECKH 00padaTbiBaTh MaTepuan (BBLACTSATH TJIaBHBIE MBICTH H
MOJIOKCHHS, TPHXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH WX B  Pa3IMYHBIX
bopMyITHpOBKax);

—  IIOJYY4EHUE TOYHOTO MOHUMAHUS BCEX HEOOXOUMBIX TEPMUHOB M TIOHSTHM.

JIEKIMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JIEMOHCTpalMEed CIIalJoB H
UCIIOJIb30BAHMEM PA3[JaTOYHOTO MaTephalia MpH TPOBEIEHUHM KOPOTKHX JUCKyccwil 00
O0COOCHHOCTSIX MMPUMEHCHHS OTACTBHBIX TEMATHK 110 JUCITUTLITHHE.

Cr1pyKTypa mpenocraBieHusl JeKIHOHHOTO MaTepuana:

— JIEKIIUU COTJIACHO pasnenam (Tabin.3) u remam (Tabmn.4).




11.2. Meroanyeckue ykKa3aHUs JUIsi OOYy4JalOMMXCSl IO BBIMOJTHEHUIO JIA0OPATOPHBIX
pabot

B xozme BeImonHeHHs 1a00OpaTOPHBIX pPabOT OOy4yaroUMWcs JJOJDKEH YIIyOUTh |
3aKpENUTh 3HAHMSA, MPAKTUYECKHME HABBIKH, OBJIAJETh COBPEMEHHOMW METOJIMKOM M TEXHHKOMN
JKCIIEPUMEHTa B COOTBETCTBMM C KBAJTU(UKAIIMOHHOM XapaKTepUCTUKOW OOydaroIerocs.
Bemmonaenne 1abopaTtopHbIX paboT COCTOMT M3 IKCIEPUMEHTAIBHO-TTPAKTUYECKON, PacyeTHO-
AHAIMTUYECKON YacTe M KOHTPOJIbHBIX MEPOIIPUATHIA.

BeimonHnenne mabopaTopHbIX paboOT OOyJaromMMCS SBISETCS HEOTHEMIEMOM YacThIO
W3y4CHUS AUCHHIUIMHBI, OIpENeNsIseMOl Yy4eOHBIM IUTAHOM, W OTHOCHTCS K CpEACTBaM,
o0ecrieunBarolMM pellieHHEe CIEAYIOIMX OCHOBHBIX 33/1a4 00Y4aroIerocs:

— TpHOOpeTeHHe HaBBIKOB HCCJICJOBAaHUS IIPOIECCOB, SBJICHUW U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOMN JUCIUIIIUHBL;

— 3aKperUICHHE, Pa3BUTHE U JCTANHM3aIUs TCOPETHYECCKUX 3HAHUM, MONYYCHHBIX Ha
JEKIUSX;

— TOJy4eHHE HOBOM MHQOpPMAIUU M0 U3y4aeMOi TUCIUIIINHE;

— TIpuoOpeTeHue  HaBBIKOB  CAMOCTOSATENIBHOM  paboTel ¢ J1abOpaTOpHBIM
0o0opymoBaHUEM U IPHOOPaMHU.

3aganie U TPeOOBAHMS K IIPOBEIECHUTO JIA0OPATOPHBIX PadOT

3amaHue K BBITTOTHEHUIO Ta00paTOpHO pabOTHI BBIAACTCS MperoAaBaTesieM B Hayalle 3aHsTHS B
COOTBETCTBHUM C TIJIAHOM 3aHATHI. TeMbl 1TabopaTOpHBIX pabOT MPUBEACHBI B Ta0Ja. 6 qaHHOM
MPOTPAMMBI.
Beimonnenne nabopatopHoil paboThl COCTOUT U3 TPEX ITAIMOB:
- AQHAIMTHYECKOTO;
— pacueTHO-TpaduIecKoro;
- KOHTPOJIBHOTO B BHUJIE 3allMTHI OTYETA.
Crpykrypa u dopMma oTdera 0 1adopaTopHOM paboTe

Ortuer o nabopaTopHOi pabOTe MOJKEH CONEP)KaTh: TUTYABHBIN JIMCT, OCHOBHYIO YacCTh,
BBIBO/IBI 110 PE3yJbTaTaM HCCIIEIOBAHUMN.

Ha mumynvnom nucme NOMKHBI OBITH yKa3aHBI: Ha3BaHUE JAMCITUTIIINHBI, HA3BaHUE
nabopaTopHoi pabOThl, (aMUIUS W WHHUIHAIBI TMpernoaaBaTess, (aMUIus W WHUIHAIBI
CTYZIEHTa, HOMEP ero y4eOHOI IpyIIbl U JaTa 3alThl PadoThI.

Ocnognasi uyacmsv JOKHA COJIEpXKaTh 3aJaHue, PEe3YJbTaThl AKCIEPUMEHTAIBHO-
MPAKTHYECKOW PabOTHI, paCUeTHO-aHATTUTHYCCKUE MAaTePHAITBI, TUCTHUHT KOJIa/CKPUH dKpaHa.

Bbv1600v1 110 TiposiennanHON paboTe JOMKHBI COIEPKAaTh OCHOBHBIE PE3YABTATHI IO paboTe.
TpeboBanus k ohopMICHUIO OTYETa 0 JabopaTopHOU padoTe

TUTyapHBIN JHCT OTYETa JOJIKEH COOTBETCTBOBATH LIAOJIOHY, IPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymenTtanuu ['YAIT httpsJ//quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITH O(QOPMICHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeboBaHusl NpUBEACHBI B CEKTOpEe HOpMATUBHON mokymeHTaruu [ YAII
https://quap.ru/regdocs/docs/uch

[Ipu dopmupoBaHUM CHUCKAa WCTOYHUKOB CTYIEHTAM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. Tlpumepbl odopMiaeHHUs CIHCKAa MUCTOYHHUKOB
NPHUBEICHBI B CEKTOPE HOpMaTHUBHOM jokymeHTanuu ['YAIL httpsJ//guap.ru/regdocs/docs/uch

[lpn dopMHUpOBAHWUH CITHICKA UCTOYHHKOB CTYJICHTaM HEOOXOIMMO PYKOBOICTBOBATHCS
tpeboBanusiMu cranaapra ['OCT 7.0.100-2018. Ilpumepbr odopMiieHUs] CHUCKA WCTOYHHKOB
NPHUBEICHBI B CEKTOpe HOpMaTUBHOM nokymentanuu ['YAIL https//guap.ru/regdocs/docs/uch

11.3. Mertoauueckue yka3aHus Ui OOyJarolMXcs MO MPOXOXKICHUIO CaAMOCTOSTEIbHON
paboTsI


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

B xoze BBIMOJIHEHUS CaMOCTOSITEIbHOW pabOThl, 0OYyJaIONMIICS BBITIOJIHSET paboTy MO
3aJJaHUI0 U TPU METOJIMYECKOM PYKOBOJCTBE IpErojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acCTHSI.

Hns oOywaronmxcss 1Mo 3a04HOM (opMe 0OydeHHs, caMOCTOsATENbHAs paboTa MOXKET
BKJTIOYATh B c€0sI KOHTPOIIbHYIO PadoTYy.

B mporecce BBIMONTHEHUSI CaMOCTOSITENBHON pPadOTh, y oOydaromerocs (opMupyercs
1enecooOpa3Hoe IIaHUPOBaHUE PabOYero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHHU W CHCTEMATH3allUHM TMPHOOPETAEMBIX 3HAHHI, 00ECIeUnBaeT BBICOKUIMA
YPOBCHBL YCIICBAEMOCTH B TIEPHOJ OOYYCHHsS, IIOMOTaeT IIOJYYUTh HABBIKA TOBBIIICHHS
pO(eCCHOHAIBHOTO YPOBHSI.

MetoauyeckuMu ~ MaTepuaiaMH, — HalpaBISIONMMU  CAMOCTOSTENbHYIO  paboTy
00yJaIOIMXCSISIBIISTFOTCS :

—  y4eOHO-METOJMYCCKUI MaTepua 1o AUCIUILINHE,;

— METOJIMYECKHE YKa3aHHs IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 0O0ydaronmxcs
10 3209HOU opmMe oOydeHUS).

11.4. Meroauueckue ykazaHus JUid OOy4arOmMXCsl 10 TPOXOXKAECHUIO TEKYILEro
KOHTPOJISL YCIIEBAEMOCTH.

Tekynmii KOHTPOJb YCIEBAEMOCTH IPEAYyCMAaTpPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4Jarommxcs, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C LEJIbl0 OLIEHHUBAHUS X0/l OCBOEHMUS
JUCLUTIINHBI.

B Teuenue cemectpa CTyIEHTBI:

- 3aMIEAIOT JIa0opaTOpHBIE padOTHI (4 1IT);

- BBINOJHSIOT TECTUPOBAHMS [10 MaTepuaiaM Jiekiuu B cpene LMS.

Jl1st TeKyIero KOHTPOJIsl YCIIEBAEMOCTH HCIIOJIb3YIOTCSI TECTBI, IPUBEIEHHBIE B Ta0IN1Ie
18.

CBoeBpeMeHHas cJjaya OTYETOB IO JIA0OPATOPHBIM U MPAKTHUUECKUM 3a/laHUsM U
MOJIOKUTENBHBIN PE3yapTaT Ha 3alMTe 3TUX PadOT MOXKET YYUTHIBATHCS MPHU HPOBEAECHUU
MPOMEKYTOUYHOM aTTECTAllNU.

11.5. Meroauueckue yka3aHHs JUid OOYYalOLUMXCS MO MPOXOKACHUIO IMPOMEKYTOUHOU
aTTeCcTallHH.

B Teuenue cemecTpa CTyIeHTY HEOOX0AUMO ciaTh He MeHee 50% abopaTopHBIX padoT,
He MeHee 50% npakTuiyeckux padboT, BHINOIHUTH TECTUPOBaHUS B cpesie LMS He HuKe OLleHKH
"yIOBIETBOPUTENBHO". B cilydae HEBBIITOJIHEHNUH BBIEH3I0)KEHHOTO, CTYJIEHT, IIPU YCHEIIHOM
IPOXOXIEHUU TPOMEKYTOUHOM arrecrauvu B (QopMme sk3ameHa/ud.3aueTa, HE MOXKET
MOJIYYUTh ATTECTALIMOHHYIO OLIEHKY BbILIE "XOpouio"

Cucrema OLEHOK IIPU IIPOBEAECHUM TEKYLLEIO KOHTPOJISA M MPOMEKYTOYHOM aTTeCTalluu
OCYILIECTBJISIETCSI B COOTBETCTBHHU C PYKOBOIAIMM JoKyMeHTOM opranusauuu PO T'YAIL
CMK 3.76 «IlonoxkeHrne O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEKYTOYHOW aTTECTAUU
CTYIEHTOB M AaCHUPAHTOB, OOy4JalOIMXCS MO 00pa30BaTEIbHBIM IPOrpaMMaM BBICIIETO
obpasoBanus B 'YAII» httpsi//docs.quap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf

JlucT BHeceHUs U3MEHEHHUH B pabouyto MporpaMMy AUCHUIIIHHBI

JlaTa BHeceHus
M3MCHEHUI U
JIOTIOJTHE HHM.

IToxmmcyr BHeCIIETO
M3MCHCHUS

Conepxanvie MI3MEHSHNN U JTOTIOTHEHII

Hata u Ne
MPOTOKOJIA
3aceqaHus
Kadeapol

[Toamice
3aB.
Kadeapoit






