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AHHOTALINA

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— TporpaMMy CIIEIUAJIWTETa [0 HAampaBJIeHWIO MoArotoBku/ coeruansHoctd 13.05.02
«CrnenanbHble DJIEKTPOMEXaHUYECKUE CHCTEMbD» HaIMpPaBICHHOCTH «JIEKTPOMEXaHHUUYECKHE
CHCTEMBI CIEI[UAIBHBIX YCTPOUCTB U u3aenuity. Jucuuminnaa peanusyercs kagenpoi «NeSy.

JucuummHa HaleneHa Ha OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMITETEHIINNA :

OIIK-3 «CmocobeH mpUMEHSTh COOTBETCTBYIOIMK (PU3MKO-MaTeMaTHUECKUW armmapar,
METOJbl aHAIN3a U MOJEIUPOBAHUS, TEOPETUUECKOTO M 3KCIEPUMEHTAIBHOIO HMCCJIEA0BAHMS
IPH peIeHuH TPO(EeCCHOHANBHBIX 33/1aW»

OIIK-5 «CriocobeH MCIOoIb30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUYCCKUX
MaTepHaloB B pacueTax MmapaMeTpoB U PEKHUMOB OOBEKTOB MPOQPeCcCHOHATBHON JEITEIIEHOCTH

ConepxaHue AUCHUIIIIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C O3HAKOMJICHUEM
UCTOPUU XUMHUHM, a TakKe C OCHOBHBIMH HalpaBICHUSMU U TEHICHIUSIMU pPa3BUTHUS
COBPEMEHHON XMMHMHM. OTa Hayka M3y4aeT MaTepUalbHbIII MHp, 3aKOHBI €ro pa3BUTHS,
cnenu@uueckyro XUMHYecKylo (opMy JABUXKEHHUsS Marepuu. B mporecce u3ydeHUs XUMHUU
BbIpaOaThIBAETCsl HAy4YHBIM B3NS Ha MUpP. 3HAHUWE XUMUU HEOOXOAMMO i TJIOJOTBOPHOM
TBOPYECKOM JeATENbHOCTH OakajaBpa JII0OOr0 HaIpaBJIeHUsS TOJATOTOBKH. 3HAHHME XUMHUU
MO3BOJISIET CPOPMUPOBATH COBPEMEHHOE HAaydyHOE IMpEACTaBIEHUWE O MaTepuH, BEILIECTBE Kak
OJIHOM M3 BHJIOB JIBHIKYIICHCS MaTepUH, MEXaHU3ME MPEBPAILICHUM XUMUYECKUX COCAUHEHUH,
CBOMCTBAaX MaTepHalloB O XMMHUYECKUX IpOLlIECCaX B COBPEMEHHOM TexHuke. [Ipu u3ydeHuu
Kypca XHMHH HEOOXOAMMO TPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJAJETh TEXHUKOMN
XUMUYECKHX PacueToB, BBIPAOOTaTh HABBIKK CAMOCTOSITENILHOTO BBIMOJHEHUS XUMHUUYECKHX
IKCIIEPUMEHTOB M 0000meHust ¢akroB. [loHnManue 3aKOHOB XUMHHU IMOMOXKET CTYICHTY B
pEIIeHUH HKOJOTMYECKUX MpobsieM. 3HaHHe Kypca XMMHUHM HEOOXOJUMO U JUIsl MOCIEIYIOIIETO
YCHEIHOTO U3Y4EHHUsI CHEUaIbHBIX JUCIIUIIINH.

[lpenonaBanue IUCHUIUIMHBI TpeAycCMAaTpUBaeT cienyronme (OpMbl OpraHU3aAlUU
y4eOHOTO TIpoliecca: JISKIINHU, JTabopaTOpHbIe PabOThI, CAMOCTOATEIbHAs paboTa 00yJaroIerocs,
KOHCYJbTAIIUU.

IIporpaMMoOil AMCUUIUIMHBI TPEAYCMOTPEHBI CIEAYIONME BUIAbI KOHTPOJISL: TEKYLMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsA arTecTanus B popme auddepeHInpoBaHHOIO 3a4eTa.

OO0mpRs TPYJOEMKOCTh OCBOEHUS JUCIUIIIMHBI COCTaBJseT 3 3aueTHBIX eauHuIbl, 108
4acoB.

S3bIK 00y4eHUS IO TUCIUTLIINHE «PYCCKUH »



1. Tlepedens miIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO AUCITUTLIMHE

1.1. Henu npenonaBaHusi AUCUUIUIMHBI — YCBOCHHE CTYACHTaMHU
TEOPETUYECKUX OCHOB OOIICH XWMHH, XUMUHM BRXKHEWUIIMX JJIEMEHTOB UM WX HEOPTaHHYECKUX
COCMMHEHUM, (POPMUpPOBAHME XUMHYECKOTO MBINUICHUS y CTYJAEHTOB, Pa3BUTHE HAaBBIKOB
UCIIOJIb30BaHMS CBEACHHUI O (PM3MKO-XMMHUUYECKMX CBOMCTBAX Pa3IMYHBIX CHCTEM i CHHTE3a
COOTBETCTBYIOIIMX COSMHEHUHN, BBHITTOJHEHHE TEPMOIMHAMUYECKUX U KHHETUUYECKUX PAcCueTOB;
MPUOOPETEHHE HEKOTOPOTO OIBITA IKCIIEPUMEHTATBHBIX UCCICIOBAHUHN I Pa3pabOTKH HOBBIX
METOJIOB CHHTE3a, NpUJAHUs MaTephanaM 3aJaHHOW CTPYKTYpbl U KOMILJIEKCa CBOWCTB.
[IpencraBienne BO3MOKHOCTH CTyACHTaM Pa3BUTh W MPOJAEMOHCTPUPOBATH HABBIKA B 00JIaCTH
WHHOBAIlMOHHBIX TEXHOJIOTHH.

1.2. JlucuunianHa BXOOUT B COCTaB  00s3aTEIbHOM  YacTH
00pazoBaTenpHOI MporpamMMbl BeICcIiero oOpaszoBanusi (nanee — OI1 BO).

1.3. Jucuunnuaa IlepedeHb TJIAHUPYEMBIX pE3yJIbTaTOB OOydeHHS T10 AWCIUTUIMHE,
COOTHECEHHBIX C INIAHUPYeMbIMH pe3yiibTaTamu ocBoeHust OI1 BO.

B pesynbrare msydeHus TUCHUIIMHBI OOYdJaIOIMIICS NOJDKEH 00JalaTh CIEeIyIOIMMHU
KOMIIETEHLIUSMU UM UX YacTaMu. KomMneTreHnyu u MHAMKATOPBI UX JOCTUKEHUS TPUBE/ICHBI B
Tadmme 1.

Tabmuma 1 — [lepedyeHp KOMIETEHIINN U HHIUKATOPOB UX JOCTHKCHHUS

KaTel"OpI/IH (rpyrma) KOI[ 1 HAMMCHOBAHUC KOI[ 1 HAMMCHOBAHUC WHAUKATOPA
KOMIICTCHIIUHN KOMIICTCHIIUHN JOCTHUIXCHH S KOMIICTCHII N

OIIK-3 Cnioco6en
MIPUMEHSATH
COOTBETCTBYIOIIMHI
(u3uko-
MaTeMaTU4ECKU
armapar, MeTOJIbI
OOmenpodeccuoHaabHbIE | aHAIA3a U
KOMITCTCHIIN U MOJICTTHPOBAHWS,
TEOPETUICCKOTO U
IKCIIEPUMEHTAIBHOTO
HCCIIeIOBAHUS TPU
peleHun
npodeccruoHaIbHBIX
3ama4

OIIK-3.B.2 BrageeT HaBBIKAMH
MIPUMEHEHU I OCHOBHBIX 3aKOHOB
OpPraHMYEeCKOM U HEOPTraHWYECKOW XUMUH,
MPUPOJIBI XUMHUYECKON CBSI3U AJIEMEHTOB;
HCII0JIE30BaHM I OCHOBHEIX METOI0B
XMMHYECKOTO HMCCIIEHOBAHMS BEIIECTB U
COCIUHEHUN

OIIK-5 Cnocoben
HCII0JIb30BaTh
CBOMCTBA

KOHCTPYKUUMOHHBIX U
P OIIK-5.3.1 3HaeT obnacTu mpUMEHEHU,
ANEKTPOTEXHUYECKUX

Oo6menpodeccuoHaNbHbIE MATEDHATOB B CBOWCTBA, XapaKTEPUCTUKNA U METOJIbI
KOMITETCHIUH P VICCIIE/IOBAHUS DJIEKTPOTEXHUYECKUX H

pacuerax
KOHCTPYKIIMOHHBIX MaTEpUaJIOB
IapameTpoB U

PEXKUMOB OOBEKTOB
npodeccruoHaIbHON
NEeSITeTTbHOCTH

2. Mecrto qucuunianHel B cTpykType OI1
Jucuumniaraa MoxeT 0a3upoBaThCs HA 3HAHUAX, paHee TPUOOPETEHHBIX 00YJaArOIIMMUCS
IIpY U3YyYECHUU CIAEAYIOUMX IUCLUIIINH:
— «MaremaTHKay,
— «Dusukay,




3HaHUs, TOJYYCHHBIC NMPU HM3Y4EHUHM Marepuaia JaHHOW JMCIUILUIMHBI, UMEIOT Kak
CaMOCTOATEIbHOE 3HAYEHHE, TAK U MOTYT UCIIOJIb30BATHCA MPU U3YUYEHUH APYIUX JUCHUIIIUH:

— «DKOJIOTHU S,

— «be30macHOCTh KU3HEACATCIBHOCTH »,

3. OO0BEeM U TPYIIOEMKOCTh THCITUTIAHBI
Januble 00 o0meM o0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BUIOB y4eOHOMH
paboTHI IO AUCHUILINHE (M paclpeie]ICHUE 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABIICHEI B

Tadauue 2.
Tabnuua 2 — O0beM U TPYIOEMKOCTh JTUCIUTLINHBI
TpymoeMKocThb 10
Bun yuebHoii paboThl Bcero ceMecTpam
No2
1 2 3

Obwasn mpyooemkocmsp OuCYUnIUHbL, 3/ 108 3/108
3E/ (dac)
U3 nux yacoe npaxmuueckoii 0020Mo6KuU
Ayoumopmubwie 3anamus, BCEro yac. ol ol
B TOM YHCIIE:

nexuuu (JI), (dac) 34 34

npaktuueckue/cemunapckue 3ansatus  (113),

(gac)

naboparopHblie padotsl (JIP), (yac) 17 17

KypcoBoit mpoekt (padota) (KII, KP), (dac)

JK3aMeH, (4Jac)
Camocmosamensnasa paboma, Bcero (dac) 57 57
Buo npomesxxcymounon ammecmayuu: 3ader,
mudd. 3ader, nskzamen (3auer, Hudd. 3auq, Jundd. Hudd. 3au.
D13 %) 3au.

£33

IIpumeuanue: KaHAMIATCKUI K3aMeH

4. CopneprkaHue MUCIUTUIAHBI
4.1. PacnpepeneHre TpyIOEMKOCTH AWCIIUIIIINHBI IO Pa3JieiaM U BHJIaM 3aHSATHH.
Paznenbl, TeMbl IUCHHUIUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TA0IHIIE 3.

Tabnuua 3 — Pasznensl, TeMbl TUCHUILIMHBL, UX TPYIOEMKOCTh

Jlexuuu |I13 (C3) JIP KII CPC
Paznenbl, TeMbl IUCHHUTITHHBI
(dac) (dac) (dac) (dac) (dac)
Cemectp 1

Paznen 1. BBenenue B xumuio 1 5 10
Tema 1.1. IloHdTue BemecTBa U
XUMHYECKON PEAKIIUU, OCHOBHBIE 1 1 2
OTIpe/eNICH .
Tema 1.2. CtexuoMeTpruuecKre 3aKOHBI.
DyHIaMEHTaTbHBIC TOHATUS U 3aKOHBI 2 4
XUMUU.
Tema 1.3. CiocoObI onpeneneHust
KOJINYECTBA BEIIECTBA, 3aKOH 2 4
3KBHBAJICHTOB.




Paznen 2. Ctpoenue BelecTBa

10

11

Tema 2.1. OCHOBHBIE CBEIECHUS O
CTPOEHHUH aTOMOB, KBAHTOBBIE UK CIIA

Tema 2.2. Ilepuoanyeckuii 3akon J1.M.
Meneneena.

Tema 2.3. XuMnuueckasi CBs3b, BUJIbI
XUMHYECKOU CBS3H.

Tema 2.4. MeToJ BaJICHTHEIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema 2.5. MeToa MOJEKYISIPHBIX
opoOuTanei.

Tema 2.6. HeBaneHTHBIEC THITBI CBSI3EH:
HOHHAs CBSI3b, METAININYECKAs CBSI3b,
BOJIOPOJHAs CBsA3b, CUJIbI BaH-nep-
Baanksca.

Paznen 3. XumMuueckue CUCTEMBI.
OO0ume 3aKOHOMEPHOCTH XUMHUUYECKIX
MPOLIECCOB.

13

16

Tema 3.1. DHepreTrka XMaMHUYECKUX
MPOIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJBIUS, SHTPOIIHSL.

Tema 3.2. Dueprus ['n66ca,
HaIPaBJICHHOCTh XUMHUYECKIX
MPOIIECCOB, XUMUYECKoe U (ha3oBoe
paBHOBECHE.

Tema 3.3. CkopoCTh XUMHYECKOI
peakuu U METO/bl €€ PEeryJupOBaHMUs,
3aKOH JIEWCTBUS MACC

Tema 3.4. DHeprus akTUBAIUU,
ypaBHEHUE AppeHuyca, npaBusio Bant-
Fodpa, xaramuzaTopsl u
KaTATUTUYECKUE CHCTEMBI.

Tema 3.5. PacTBOpBI, TUCIIEPCHBIE
CHCTEMBI, CIIOCOOBI BBIPAKEHUS COCTABA
pacTBOpOB,

Tema 3.6. DnexkTponuTHyeckas
JIMCCOLIM AL, BOJHBIC PACTBOPBI
AIIEKTPOJINTOB, BOIOPOIHBIH
MoKa3arelb, Peakinu OOMeHa,
TUJIPOJIN3 COJIEH.




Tema 3.7. CBolicTBa pa30aBICHHBIX
pacTBOPOB HEINEKTPOJIUTOB, BOJHBIE
PacTBOPBI AJIEKTPOIUTOB, 3AKOH
pa36aBnenust OcTBasiba, 3aKOHBI
Payus.

Paznen 4. OCHOBBI ANIEKTPOXUMUYECKUX
IIPOLIECCOB

10

Tema 4.1. OKUCIUTEIBHO-
BOCCTAHOBUTEJIHHBIE PEAKITUH.

Tema 4.2. XuMHuUeCcKue UCTOUYHUKA
3JIEKTPUYECKOTO TOKA. ['abBaHUYECKHE
JJIEMEHTEI.

Tema 4.3. DnekTponu3, 3aKOHbI
Dapanes.

Tema 4.4. Koppo3sust u 60pb6a ¢ Heil.

Pasnen 5. CBoiicTBa IPOMBIIUIEHHO-
BAJKHBIX DJIEMEHTOB U UX COEAMHEHUN

10

Tema 5.1. Kitaccel XuMAYECKIX
COCIMHEHU M, CBOHCTBA TPOMBIIITICHHO
BAXKHBIX DJIEMEHTOB U UX COEIUHEHUM.

Tema 5.2. Xummnyeckas
uaeHTupukanus. Metozsl
XUMHUYECKOTO UCCIIECOBAHUA U aHAIN3a
BEILECTB U UX IIPEBPALICHUN.

Hroro B cemectpe:

34

17

57

Hroro:

34

17

57

[lpakTyeckass MOATOTOBKA 3aKIIOYAaeTCsi B  HENOCPEACTBEHHOM  BBIIIOJIHEHUU
oOydalonMMHCS ~ ONpElEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
pOo(eCCHOHANBHOM JIESTENbHOCTHIO.

4.2. ConepxaHue pa3ieioB M TeM JCKIIMOHHBIX 3aHITHH .
CojeprxaHue pas/elioB U TeM JICKIIMOHHBIX 3aHATHH MPUBEACHO B TabmuIie 4.

Tabnuna 4 — ComepxaHue pa3aesioB U TEM JICKIIHOHHOTO ITUKIIA

Howmep pasznena HasBanue u conepxanue pa3faesioB U TEM JICKIIMOHH bIX 3aHATHI

Homep

paziena Ha3panue u COACPIKAHUEC PA3ACIIOB U TEM JICKIITMOHHBIX 3aHATHH

Pasznen 1 | BBenenue B xuMuio.

Tema 1.1. IlonsTue BeliecTBa U XUMHUYECKOM pCakunn, OCHOBHBIC OIIPCACIICHU A.

Tema 1.2. | CrexuomeTrpruueckue 3akoHbl. OyHaMEHTAIbHBIE TOHATUS U 3aKOHBI XUMUU.

Tema 1.3. | CiocoOb! onpesienieHrs KOTUYECTBA BEIIECTBA, 3aKOH 3KBHUBAJICHTOB.

Paznen 2 | Ctpoenue BerecTBa

Tema 2.1. | OcHOBHBIE CBEJICHUS O CTPOEHUU aTOMOB; KBAHTOBbIE YHCJIA.




Tema 2.2.

[lepuonuueckuin 3axkon JI.M1. MeHnneneeBa, CBs3b NEPUOAUUYECKOM CHUCTEMBI CO
CTPOEHUEM aTOMa.

Tema 2.3. | Xumudeckas CBSI3b, BUJIBI XUMHYCCKOM CBS3H.

Tema 2.4. | MeToj BaJICHTHEIX CBI3¢H, KOBAJICHTHAS CBS3b.

Tema 2.5. | MeToa MOJNEKYISIPHBIX OpOUTANICH.

Tema 2.6 | HeBasieHTHBIC THIIBI CBSI3€H: MOHHAS CB3b, METAIMYCCKAsl CBS3b, BOJOPOIHAS
CBs3b, CUIIbI BaH-ep-Baansca.

Paznen 3 | Xumuueckue cucrempl. O01ME 3aKOHOMEPHOCTH XUMUYECKUX TPOLIECCOB.

Tema 3.1. | DHepreTnka XUMHYECKHX IPOIECCOB, BHYTPEHHSSI JHEPIHsl, TEIUIOBOW 3ddext
XUMUYECKUX peakuui, 1-i, 2-#, 3-i 3aKOHBl TEPMOJUHAMHUKH. DHTPOIUS, Kak
(yHKIUS COCTOSHUS, SHTAIBIUSA. XUMHUYECKHI TOTESHIUAL.

Tema 3.2. | Duepruss TwbOca, HampPaBICHHOCTh XUMHYECKHX IPOIECCOB, XHUMHUYECKOE H
(ha3oBoe paBHOBECHE.

Tema 3.3. | CkopoCTh XMMHUYECKOW pEaKIMd M METOJbl €€ PeryJIMpOBaHUs, 3aKOH JCHCTBHSI
Mmacc.

Tema 3.4 | Dueprus akruBanuu, ypaBHeHue Appennyca, npasuio Baut-T'odda, karanuzatopb
U KaraguTuyeckue cucteMbl. OCHOBHOM TMOCTYNaT XUMHUYECKOM KHHETHKH,
KUHETUYECKOe YypaBHeHUe. BiusHue TeMmmeparypbl Ha CKOPOCTb XUMHYECKOM
peakuuu, ypaBHeHuUE AppeHuyca. MexaHU3M MPOTEKaHUsSI KaTaJIUTUUYECKUX
peakuuii. Xumudeckoe paBHoBecue npuHuumn Jlelllarenbe.

Tema 3.5 | PacTBOpbI, MUCIEPCHBIC CHUCTEMBI, CIIOCOOBI BBIPAKEHHS COCTaBa pPacTBOPOB.
TepMonuHaMuyeckie  XapakTepUCTUKA  Ipoiecca o0pa3oBaHUA  PACTBOPOB.
CunbHble U crabble 3JEKTPOJIUTHI, MOHHBIE PAaBHOBECHS B BOJHBIX pacTBOpax,
MPOU3BEJCHIE PACTBOPUMOCTH

Tema 3.6 | DiexrponuTHYecKas IUCCOIMAIUS, BOTHBIEC PACTBOPHI JICKTPOIIUTOB, BOJIOPOIHBIH
HoKa3aresb, Peaklui OOMEeHa, TUIPOIU3 COJIEH.

Tema 3.7 | CoiicTBa pa3baBIeHHBIX PACTBOPOB HEIJIEKTPOIUTOB, KOJIMraTHBHBIC CBOWCTBA
pacTBOpOB, 3aKOHBI Payrs.

Paznen 4. | OCHOBBI NEKTPOXUMUYECKUX MPOI[ECCOB.

Tema 4.1. | OKMCIUTENBHO-BOCCTAaHOBUTENbHBIE PEAKIIUH.

Tema 4.2. | Xumuueckre HCTOYHUKHA OJICKTPUYECKOTO TOKA. [ albBAHUYECKUE DICMCHTHI,
CTaHJAPTHBIE DJIEKTPOJAHBIC ITOTEHUMANbl. JIBOMHOM DJIEKTPUYECKHM  CIIOM.
VYpaBuenue HepHcra. PaBHOBecHbIM. OnekTpoaHblii moTeHiuan. CTaHIapTHBIN
BOJIOPOJHBIN DJIEKTPOJ.

Tema 4.3. | Dnexrponu3s, 3akonbl Dapajest.

Tema 4.4 | Koppo3zus. MeTobl 3alIMTHl OT KOPPO3HUU.

Paznen 5. | CBolicTBa MpOMBINITICHHO- BaXXHBIX 2JIEMEHTOB U UX COCTUHEHUMN

Tema 5.1. | Knacchl XMMHYECKUX COCAMHEHUH, CBOMCTBA MPOMBIITICHHO BaXHBIX 3JICMEHTOB U
ux coemuHeHuit KommosuinuonHele Mmatepuainbl. KepmeTsl, dymnepeH, kKapOuH.
Coenunenus tuna kpayH-3¢upoB. CynpaMoeKyIsipHble MOp(QUPUHOBBIE CHCTEMbI
U KOMILJIEKChI KaJluKCapeHOB. MOJIEKYJIIpHbIE U CYITPaMOJIEKYJSpHbIE MaIMHBbI.

Tema 5.2. | Xumuueckas uaeHTHHUKAIUA. MeETOIbl XMMHUYECKOTO HCCICIOBAHUS M aHaIn3a
BELLECTB U UX NpeBpalicHuii. KauecTBEHHBIN U KOJIMUECTBEHHbIN aHAIN3

4.3. Tlpakrudeckue (CeMUHAPCKHUE) 3aHSITUS




TeMbl paKTUYECKUX 3aHATUM U UX TPYAOEMKOCTh MPUBEACHBI B Ta0IUIIE 5.

Tabnuua 5 — [paktudeckue 3aHATHS U UX TPYIOEMKOCTh

W3 Hux Ne
Ne | Tewmsbl nmpaktuueckux | @oOpMbl IpakTHYECKUX | TpydOEMKOCTb, |MPAKTHYECKOM | pazaena
/11 3aHITUU 3aHSATHHI (uac) MMOJITOTOBKHU, | IWCITHTI
(gac) JINHBI
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
|
Bceero
4.4. JlabopaTtopHbl€ 3aHATUSA
Tembl 1abOpaTOPHBIX 3aHATUN U X TPYIOEMKOCTh TTPUBEACHBI B TabmuIie 6.
Tabnuua 6 — JlabopaTopHbIe 3aHATHS H UX TPYAOEMKOCTh
M3 Hux Ne
Ne HanmenoBanue nabopaTopHbIX paboT TpyRtoeMKOCTE, | MPAKTHHECKOH | pasjena
n/m (uac) MOJATOTOBKH, | JAUCHHUI
(gac) JIUHBI
Cemectp 1
1 | CrexmomeTpudecKrue 3aKOHBI. 2 1 1
dyHaaMeHTaIbHbIC TOHATHS U 3aKOHBI
xumuu. CiocOOBI OTpeIeICHUS KOJIMYeCTBa
BEIIECTBA
2 | DxBUBAJIEHT. 3aKOH KBUBAJICHTA 3 2 1
3 | TerutoBoit ekt (FHTATBITHS) XUMHIECKOH 4 2 3
peakuumn
4 | XuMHUUecKue peakiifu, BI3bIBAIOIIHE 4 2 4
BJIEKTPUUYECKUH TOK. DJIEKTPOAHBIE
MOTEHIUATIBI M DJIEKTPOABUIKYIIME CHIIBI
5 | Koppo3sus merasnios 4 2 4
Bcero 17 9

4.5. KypcoBoe mpoeKkTupoBaHue/ BHIITOJTHEHUE KypCOBOM pabOThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

4.6. CamocrostenbHas paboTa 00yJaroImXcs

Bunier camocTosTenbHOM paboTHl U €€ TPYA0EMKOCTh MPHUBEICHBI B Ta0IHUIIE /.

Tabnuna 7 — Buabl caMoCTOATENBHON pabOTHI U €€ TPYIOEMKOCTh

. Bceero, | Cemectp 2,
Buj camoctositennbHON paboTh
qac qac
1 2 3
W3yueHne TeopeTuyeckoro Marepuasina 47 47

mucuutuabl (TO)

Kypcosoe npoexruposanue (KI1, KP)

Pacuetno-rpaduueckue 3ananus (PI'3)

Bemmonaenne pedepata (P)




[ToaroroBka K TEKylEeMy KOHTPOJIIO

ycneBaemoctu (TKVY) 10 10

Homammee 3ananue (/13)

KoHTposibHbIe paboThl 3a0uHKKOB (KP3)

[ToaroroBka K MpoOMeXyTOYHOU
arrectaruu (I1A)

Bceero: 57 57

5. IlepedyeHb y4eOHO-METOIUIECKOTO OOCCIICUCHUS
JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIHUIIINHE (MOIYIIIO)

YuebHO-MeToANYECKHE MaTepHalibl JJIsl CaMOCTOSITENbHON paboThl OOydJarolmXcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U DJIEKTPOHHBIX YIEOHBIX HU3TaHUI
[lepeueHb MEYATHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUHN MPUBENIEH B Tabnuiie 8.

Tabnuma 8— [lepedeHp MeYaTHBIX U AIEKTPOHHBIX YICOHBIX M3TaHHI

Komuectso
SK3EMITBIPOB B
HIudgp/ URL anpec bubnuorpaduueckas ccpliika OuomoTeke (Kpome
IEKTPOHHBIX

SK3EMIIIPOB)

Xumusi. OCHOBHBIE
CTEXMOMETPHUECKHAE 3aKOHBI,
CTpOCHUE BEIIECTBA,
TEpPMOJIMHAMHKA, KHHETHKA,
PacTBOPBI, SJEKTPOXUMHUS: yueOHOE
nocoobue/ T. E. Kpwutosa, T. W.
®owmuyesa; C.-Iletepb. roc. yH-T
a’POKOCM. MPUOOPOCTPOEHHUS. -
Cankr-IlerepOypr: MU3n-so I'VAIL
2020. - 148 ¢

54K85

T. . ®omuuea, OCHOBHBLIE
3AKOHbI XUMHHN. VYuebOHo-
METOAUYECKOE ITocodue s
CTYJICHTOB BCEX CIEIHAIBHOCTEH 1

Bcex HampasyeHuid. CI16.: 'YAIL,
2021. 28c.

54P76

T.N. ®omuueBa, XM
CtpoeHune aToMa U XMUMUYECKast
CBSI3b

Y4eOHO-METONYECKOE TTOCOOHE
JUTSL CTYJICHTOB BCEX
CIIELIHAILHOCTEN U BCEX
Hanpasnenuit. CI16.: TYAIL 2022.
34 c.

54d76

Epoxun IO.M. Xumus mis
54E78 npodeccuii ¥ CrenuaibHOCTEH 14
TEXHUYECKOTO U €CTECTBEHHO-




HAY4IHOTO Ipoduieii: yaeOHHUK [1Ist
CIIO|/ I0. M. Epoxun, U. b.
Kosanesa. - 7-e u3g., cTep. -
Mocksa : Akagemus, 2020. - 496 c.
: L. - (IIpodeccronanbHOE
oOpa3oBaHHE.
OO0meo0Opa3oBaTenbHbIE
IUCLHUIUINHEL). - Bubmuorp.: c. 492.
Nmeer rpud OI'AY "denepanbHblii
WHCTHUTYT Pa3BUTHS 00pa30BaHMS

https//urait.ru/bcode/512502

I'muuxka, H. JI. OOmas xumus B 2 T.
Tom 1 : yueGHUK 1St BY30B /

H. JI. I'muHKa ; mox peaakmuei

B. A. IlonikoBa, A. B. babkoBa. —
20-e u3z., mepepad. u goIr. —
Mocksa : U3pgarensctBo IOpaliit,
2023. — 353 ¢. — (BrIciee
oOpasosanue). — ISBN 978-5-
9916-9353-0. — Tekcr :

AJIEKTPOHHBIN

https://e.lanbook.com/book/104946

OOmas xumus. Teopus u 3ama4u :
yuebHoe nocooue / H. B. Koposun,
H. B. Kynemos, O. H. I'onuapyk [u
Iop.] ; mox pemakumei H. B.
Koposuna, H. B. Kynemosa. — 3-¢
nu3n., crep. — Cankr-IlerepOypr :
Jlaus, 2018. — 492 ¢. — ISBN
978-5-8114-1736-0. — Texkcr :
3JIEKTPOHHBII

httpsy//urait.ru/bcode/444652

IIpaxTukyM 110 OOILEN XUMHH :
yaebHOe TTocooue s
aKaJeMMYecKoro Oakaiaspuara /
H. JI. I'munka, B. A. Ilomnkos,

A. B. ba6kos, O. B. HectepoBa. —
Mocksa : M3natenscTtBo FOpaiiT,
2019. — 248 c. — (bakanasp.
AKkaneMHuYecKuil Kypc). —

ISBN 978-5-9916-4058-9. — Tekct

. DIIEKTPOHHBIN

https://urait.ru/bcode/512755

Huxonsckuii, A. b. O6mas u
HeopraHuueckas Xumus B 2 T. Tom
2 : yueOHMK U1 BY30B /

A. b. Huxonbckuii,

A. B. CyBopoB. — 6-¢ u3f., ucrp. u
non. — Mocksa : M31aTebCcTBO
IOpaiir, 2023. — 378 ¢c. —
(Beiciee oOpa3oBaHue). —

ISBN 978-5-534-09096-3. — Tekct
: DJIEKTPOHHBII

https://e.lanbook.com/book/210221

[enbpman, M. U. Xumus : yaeOHUK
/M. W. T'enbman, B. I1.
KOctparoB. — 4-e u3n. — CaHkr-



https://e.lanbook.com/book/210221

[letepOypr : Jlanp, 2022. — 480 c.
— ISBN 978-5-8114-0200-7. —
Texkcr : anexrponHsbI // Jlanb :
AJIEKTPOHHO-O0MOIMOTEeUHAs
crcTeMa.

7. IlepeyeHb >JIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB
MH(pOpPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHET»
[Tepeuenn AJIEKTPOHHBIX 00pazoBaTeIbHBIX pecypcoB UH(OPMaIIMOHHO-
TEIEKOMMYHUKAIIMOHHON ceTu «lHTepHET», HEOOXOAMMBIX MJIi OCBOECHMS JUCIUIIIUHBI
npuBezeH B Tabnwuie 9.

Tabmuma 9 — IlepedyeHb AJIEKTPOHHBIX OOpPA30BATENBHBIX PECypcoB HHGOPMALIMOHHO-
TEJICKOMMYHHUKAIIMOHHOM ceTH «/HTepHEeT»
URL anpec HaunmenoBanue

http //mww. xumuk. ru/ Caiit 0 xuMuu

http//Awww.hemi.nsu.ru | OCHOBBI XUMHUU: 0Opa30BATEIBHBII CAWT /IS CTYICHTOB

8. IlepeueHb MH(MOPMAIIMOHHBIX TEXHOJIOTHH
8.1. IlepeyeHp TPOTPaMMHOTO OOECHEUYEHHUs, HCIOIB3YEeMOTO MPH OCYIIECTBICHUU
00pa30BaTeabHOrO Mpolecca 1Mo AUCIUIIIIUHE.
[lepeueHs ncnoaB3yeMOro MporpaMMHOro obecrieueHus npeacrasieH B Tabnuue 10.

Ta6mmma 10— IlepedeHb mporpaMMHOTO OOECTICUEHUS

Ne i/t HaumenoBanue

MS Office u MS Windows

8.2. Ilepeuenp UH(QOPMAITTOHHO- CITPABOYHBIX CUCTEM,HCTIOIIBE3yEMBIX npu
OCYIIIECTBJIICHHU 00pa30BaTEIBHOIO MPOIlecca MO JUCIUTLINHE

[lepeyeHb HCHONB3YyeMBIX HHGOPMAITMOHHO-CIPABOYHBIX CHCTEM IIPEJACTABICH B
Tabmune 11.

Tabnuma 11— Ilepeyenp MHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumeHnoBanue

He npexycmotpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepuaNbHO-TEXHUYECKOM  0a3pl, HEOOXOAMMOM UIS  OCYIIECTBICHHS
00pa30BaTeIBLHOTO Tpollecca Mo JUCIUILINHE, PEJCTaBIICH B TabmuIel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HanmenoBanue cocTaBHOM YacTu Howmep aynutopun
n/m MaTepuaTbHO-TEXHHUYECKOM 0a3bl (mpu HEOOXOAUMOCTH )
1 | MynbrumenuiiHas JIEKUHOHHAs ayIUTOPUS ya. 'actenno, n. 15,

ayautopust Ne32-02

2 | YueOHas aymutopus 1 JabopaTopHbIX 3aHaTtuii. OcHamenue: | yiu. [actemno, 1. 15,
JlaGopatopHble TPUOOPHI: JIEKTPOHHBIE BEChl, mMpubop g | ayautopus Ne33-04
OTpe/IeTICHUs] MOJISIPHONW MAacChl SKBUBAJIICHTA METaJlIa, Mpubdop
qist onpeneneHuss  JJIC  raibBaHMYECKOTO — AJIEMEHTA,



http://www.xumuk.ru/
http://www.hemi.nsu.ru/

KajopuMeTp,  Jabopatopubie  PH-merper, uentpudyra,
pedpakromerp, CHEKTPOPOTOMETP, YCTaHOBKa TUIS
TUTPOBAHUS, MUJIJIMBOJIBTMETDP.

10. OueHouHBIC cpeACTBA TS TPOBEACHUS MPOMEKYTOYHOHW aTTeCTaIlluN
10.1. CoctaB OLIEHOYHBIX CpPEACTBUIA TPOBEICHUS MPOMEXKYTOUHOW aTTecTaluu
o0OyJaroImxcs Mo JUCIUILTMHE MpUBEACH B Tabmwmie 13.
Tabmuna 13 — CocTaB OLIEHOYHBIX CPEACTB YISl MPOBEICHHS TPOMEKYTOYHOM aTTeCTAllNU

Buj npomexyrouHoi aTTecTaluu IlepedyeHb OLIEHOUHBIX CPEACTB
JuddepenunpoBanHbIl 3a4ET Cnucok BOIIPOCOB;
TecTsl;
3aauu.

10.2. B xauecTBe KpUTEpPHUEB OLICHKM YPOBHS CQPOPMHUPOBAHHOCTH (OCBOEHHS)
KOMIIETEHIINN OOy4JaronMMHCS MPUMEHSETCS S-OajlbHas IKajla OLEHKH CHOPMHUPOBAHHOCTHU
KOMIIETEHIINH, KOTOpasi puBeAeHa B Tabnuie 14. B TedeHune cemecTpa MOXKET MCIOJIB30BAThCS
100-0annmpHas  mKaJia  MOMYJIBHO-PEHTHHTOBOW  CHUCTEMBl ~ YHUBEpPCUTETa,  IpaBuia
UCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabnuua 14 —Kpurtepuu onieHKH YpOBHS CHOPMHUPOBAHHOCTH KOMITETEHIIUMA

OLeHKa KOMIIETEHIIMU .
TR XapakrepucTika c(OpMUPOBAHHBIX KOMIIETEHLIMI
— o0yyaromiics DIYOOKO M BCECTOPOHHE YCBOMJ IPOTPAaMMHbBIN
MaTepHa;
— YBEpEHHO, JIOTUYHO, TIOCIEJOBATEIBHO U TPAMOTHO €T0 M3JIaraeT;
OTIIHOD — omupasich Ha 3HAaHWUS OCHOBHOH M JOMOJHUTEIHHOU JIUTEPATYpBI,
GAITICHON TECHO MPHUBS3BIBACT YCBOCHHBIC HAYUHBIC TOJIOKECHHS C TIPAKTHIECKOH
JIeSITEIIbHOCTBIO HaIlpaBJICHHUS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BbIJBUTAEMbIE UM UJIEH;
— JIeJIaeT BBIBOJBI M 00OOILEHHS;
— cBOOOJTHO BJIaJICET CUCTEMOM CIIeNUaTU3UPOBAHHBIX MOHSITUH.
— oOyyaronmiics TBepA0 YCBOMJI IIPOTPaMMHBIA MaTtepual, FpaMOTHO U
[0 CYIIECTBY U3JaraeT ero, Onupasch Ha 3HAHWUS OCHOBHOMU
JUTEPaTypHI;
(OpOIIION — HE JIONYCKAET CYILECTBEHHBIX HETOYHOCTEH; 5
— YBSI3bIBAET YCBOCHHBIE 3HAaHUSA C IPAKTUUYECKOW JEATEIbHOCTBIO
<GAUTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MOJI0XKEHMUS,
— JleNaeT BHIBOJIBI M 0000IICHUS;
— BJIAJICET CUCTEMOW CIEUAIM3UPOBAHHBIX IIOHATUH.
— o0y4Jaronmiicsi yCBOMJ TOJIBKO OCHOBHOM MpPOrpaMMHBIA MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, ONMHUpasich Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaTypHI;
— JIONYCKAaeT HECYIECTBEHHbIE OIMOKM U HETOYHOCTH;
«YIOBJIETBOPUTEIILHO .
GATIOHOY — MCIBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM NPUMEHEHHH 3HAHMUU
HaIpaBJICHUS;
— cna0o apryMeHTHpYeT HaydHbIE MOJOKEHMUS,
— 3aTpynHseTcs B GOpMyIHpPOBAaHUH BHIBOJIOB  0O0OIICHHIA;
— YaCTUYHO BJIQJICET CUCTEMOH CIIeMATU3UPOBAHH bIX TOHSITHM.




Or1reHKa KOMIIETEHIIN

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

5-OarutpHas mKaIa
— O0yJaloNMICs HE YCBOWJI 3HAUUTEIBHOW YaCTH MPOrPAMMHOIO
MaTepuana,
— JIONyCKaeT  CYIIeCTBCHHBIC  OMMOKA W  HETOYHOCTH  IIPH
(HEYIIOBJICTBOPUTEITBHOY

(HE 3a4YTCHO»

pPaccCMOTpPEeHNH MPOOIEeM B KOHKPETHOM HaIlpaBJICHUY;

— MCIBITHIBACT TPYJHOCTH B MIPAKTHUECKOM MPUMEHCHHUH 3HAHUH;
— HE MOXKET apryMEHTUPOBATh HAyYHbIC TOJOKEHUS;

— He (opMynupyeT BHIBOJOB U 00OOIIECHUH.

10.3. TumoBbIe KOHTPOJIBHBIC 33/TaHUS UIIM UHBIC MaTCPUAITBI.
Bomnpocs! (3agaun) s 9K3aMeHa NpeacTaBieHbl B Tadnuie 15.

Tabmuna 15 — Borpock! (3amaun) 11t SK3aMeHa

Ne i/m [lepeuenn BompocoB (3a1a4) IS SK3aMEeHa Koz
WHKaTopa
Y4yeOHBIM MJIAHOM HE PETYCMOTPEHO
Ne i/ [lepeuensb BompocoB (3aaa4) IS SK3aMeHa Kon
WHMKAaTOpa
Y4eOHbIM IJIAHOM HE IIPETYCMOTPEHO
Bompocsr (3amaun) as 3adera / nudup. 3adera mpeacTaBieHbl B Tadimie 16.
Tabnuua 16 — Borpocs! (3amaun) st 3auera / qudd. 3adera
Ne i/m [lepeuens BompocoB (3amay) st 3adera / qudd. 3adera Koz
WHMKaTOpa

1. PaccuuTaiiTe, Kakoil 00BbEM NMPU HOPMATBHBIX YCIIOBUSX 3aHUMAIOT OIIK-3.B.2
10 Mosb aMMuaKa: ....JI. (BmucaTb 224)

2. OnpenennTe TEOPETUUECKUM BBIXOJI OKCHU/Ia MarHUs MPH CKUTAHU U OIIK-3.B.2
48 T MarHus: cOCTaBiseT ... I. (BucaThb 80)

3. Oxapakrepu3yiTe THUI KPUCTAIUIMYECKOM PEILETKH MTOBAPEHHOMN OIIK-5.3.1
comu: (NaCl) umeer ... KpUCTAIINYECKYIO PEIETKY. (MOHHYIO)

4. CdopmynupyiiTe, Kak Ha3bIBae€TCsl CIOCOOHOCTH OJTHOTO U TOTO XKe OIIK-3.B.2
BEIIECTBA CYIIIECTBOBATh B BU/JIE KPUCTAIUIOB C Pa3IMYHBIMU TUTTAMHU
KPUCTAJUTMYECKOW PEIeTKU: Ha3bIBAETCH ... . (moauMopdu3m)

5. CdopmynupyiiTe, YTO TaKOE€ U30TOIBI DJIEMEHTA: OHU Pa3InyaroTCs OIIK-5.3.1
YUCJIOM ... . (HEUTPOHOB)

6. [lepeuncnure coctaB sapa ¢ochopa: coaepKuT ... npotoHoBu ... | OIIK-5.3.1
HEUTPOHOB.

(BmucaTp ymcaa 15 npoToHOB ¥ 16 HEHTPOHOB)

7. Ilepeuncinure, Kakue KBaHTOBBIEC YMCIIA TTOJIHOCTBIO XapAKTEPU3YIOT OIIK-5.3.1
AJIEKTPOHHYIO OPOUTANb ..., ... U ... . (BOMUCATH N, £, m)

8. OxapakTepr30BaTh BaJCHTHBIC AJIEKTPOHBI aTOMa KaJbI[Ws OIIK-5.3.1
3HAYEHUSIMU KBAHTOBBIX YMceN N = ... U £= ... (BIUCATb YUCIa 4 U
0).

9. Chopmynupyiite Ilepuoanueckuii 3akon .M. Menneneesa. OIIK-5.3.1
OTBeT: CBOMCTBA XUMHYECKUX JJIEMEHTOB, a TAKKEe (HOPMBI
CBOMCTBA COEIMHEHUH 3JIEMEHTOB HAXOAATCS B IEPUOAUYECKOM
3aBHCHMOCTH OT 3apsiJIOB AEp aTOMOB

10. ChopmynupyiiTe, KaKk Ha3bIBaeTCS MUHUMAaJIbHAS YHEPTHS, OIIK-5.3.1
HeoOXoaMuMasi JUis OTPhIBA 3JIEKTPOHA OT HEMTPAIILHOTO aToMa 370 ...

. (3Heprus MOHU3AIUN )




11.

OHeHI/ITe HN3MCHCHUEC DOHEPTUHU MOHU3AIINH aTOMOB: YEM B bonvuenl
CTCIICHU ITPOSBJIAOTCA METAJITIMYCCKUC CBOﬁCTBa, .
OTBeT: TeM MEHbIIE BEIMYNHA OHCPIru HOHU3alluH

OIIK-5.3.1

12.

OueHnTe U3MEHEHNE SHEPTUHU CPOJICTBA K JIEKTPOHY aTOMOB: YEM B
Oonbuseli CTETICHH TPOSIBIISIOTCS HEMETAJUIMYECKU € CBOICTBA, ...
OTtBeT: TeM OOJIbIIIe BETMYMHA YHEPTHU CPOJICTBA K DJIEKTPOHY

OIIK-5.3.1

13.

Oxapakrepu3yiiTe XapakTep XMMHYECKOH CBSI3H B MOJIEKYIIE
cenieHoBogopoaa HySe: umeercs ... . (mosisipHasi KOBaJ€HTHAsT)

OIIK-5.3.1

14.

Oxapakrepu3yiTe H3MEeHEeHUe SHTponun B peakunu 2Hy (1) + O3 ()
= 2H0 (r): MOXHO OXKUJATh ... (YMEHBIICHHUS! YHTPOMUH )

OIIK-5.3.1

15.

Oxapaxrepu3yiiTe, Kakas peakuHs Ha3bIBAETCS IK30TEPMUUECKOM :
MpOTEKaHUE KOTOPOIl COMPOBOXKIACTCS ... JHEPTHH, (BBIICICHUEM)

OIIK-3.B.2

16.

Oxapakrepu3yiiTe, Kak Ha3bpIBACTCS PEAKIUsL, TPOTEKAHNUE KOTOPOU
COTIPOBOJKIAETCS TOTJIONICHUEM dHEPTHH: ... . (IHIOTSPMHUIECKOM )

OIIK-3.B.2

17.

O1ueHnTe BIMSHUE TEMIIEPATYphl HA CKOPOCTh XUMHUUYECKON PEaKIIUH.
Ha cxombpko TpamycoB HYXKHO TIOBBICUTH TEMIIEPATYPY IS
YBEIIMYEHUsI CKOPOCTH peakiuu B 27 pa3 (TemrepaTypHbIA
kod(duriuent papex 3)?

OTBeET: moBbIaeTcs Ha 30 rpaaycoB.

OIIK-3.B.2

18.

OueHuTe BIMSHUE TEMIEPATYPhl HA CKOPOCTh XMMUUYECKON PEAKLIUH.
Bo ckoibko pa3 yBETMUYMBAETCS CKOPOCTh pPEakuu (TeMIepaTypHbIi
k03¢purineHT paBeH 3) mpu noBbiieHu Temneparypsl oT 300°C mo
340°C?

Ortger: yBenmuuBaercss B 3% =81 pas

OIIK-3.B.2

19.

OueHute BIUSHUE TEMIIEPATYpbl HA CKOPOCTh XUMUYECKON PEAKIUU.
Ecnu cKOpOCTh peakiie MpH IMOBBINICHUH TeMreparypbl Ha 40°
yBenuumiach B 256 pa3, TO TeMOepaTypHbli KO3(MPUIINEHT peaKkiuu
paBeH ... . (BIUCAThb YUCIO0 4)

OIIK-3.B.2

20.

Oxapakrepu3yiTe COCTOSHUE
MMOMOIIM CKOPOCTEHN PEaKINM.
OtBer: B cOCTOSHUM XUMHYECKOTO PaBHOBECUSI CKOPOCTh MPAMOM
peaKIuy paBHA CKOPOCTH OOpATHON pPEaKIUH.

XUMHUYCCKOIO paBHOBECUA IIPU

OIIK-3.B.2

21.

Oxapakrepu3yiTe CMEIEHUE XMMUYECKOTO PaBHOBECHS IIPU

IIOHM KEHUHU TeMIepaTypsl 1o npunnumny Jle-Illarense.

Otser: [Ipu noHM>keHNUU TEMIIepaTypbl XMUMHUYECKOE PaBHOBECHE
CMEILAETCS] B CTOPOHY PEAKLUH, COTPOBOKIAIOILEHCS BBIACICHUEM
TEIIa.

OIIK-5.3.1

22.

Oxapaxkrepu3yiTe 3aBUCUMOCTb TEMIIEPATYPhl 3aMEP3aHUs OT
YBEJIIMYEHUSI KOHIIEHTPALIMU PACTBOPA OTHOCUTENIBHO YUCTOTO
pacTBOpUTENSL.

Otger: C yBenuueHHeM KOHI[EHTPAIlMU PACTBOPEHHOTI'O BEIIECTBA
TeMIlepaTypa 3aMep3aHusl pacCTBOpPa OTHOCUTEIBbHO YUCTOTO
pacTBOPUTEISA ITIOHUIKACTCH.

OIIK-3.B.2

23.

Oxapakrepu3yiiTe 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
YBEIMYEHUSI KOHIIEHTPAIIUU PACTBOPA OTHOCUTEIEHO YUCTOTO
pacTBOpUTEIISL.

Otger: C yBelMueHNEM KOHIIEHTPAIMU PACTBOPEHHOTO BEILECTBA
TEeMIepaTypa KUIEHUs pacTBOpPa OTHOCUTEIBHO YU CTOIO
pacTBOPUTEIIS] OBBIIIACTCSL.

OIIK-5.3.1

24,

CdopmynupyiiTe, Kak Ha3bIBa€TCs OJHOCTOPOHHSS I dy3ust
MOJIEKYZT pacCTBOPUTENS Yepe3 MOIYIIPOHUIIAeMyI0 MeMOpaHy B
KOJJIOMAHBIH pacTBOP: Ha3bIBAaETCH ... (OCMOCOM)

OIIK-5.3.1




25.

VYKa)kuTe, IPU COCTAaBICHUH MOHHO-MOJIEKYJIIPHOTO YPaBHEHHS KaK
cienyet 3anucatb ¢opmyny NH4OH: cnenyer 3anucats B ... dopme.
(MONEKyISIpHOIN)

OIIK-5.3.1

26.

Oxapaxrepusyiite 0.0001 M pacTBOpa XJIOPOBOJOPOJHONU KUCIOTHI
3HaY€HUEM BoJIOpoaHOro mnokazatens: (pH) pasen . (Bmucatp
qucio 4)

OIIK-5.3.1

217.

Oxapakrepu3yiiTe OKUCIUTEIBbHYIO CIIOCOOHOCTh COCTMHEHHI:
coequuenne SO3 MOXKET OBITh TOJIBKO ... 32 CUET aTOMOB S.
(oxucuTenEM)

OIIK-5.3.1

28.

Oxapaxrepu3yiTe BHUbI YHEPTHH, I10IBEPKEHHBIE IIPOLIECCY
B3alMHOI0 IIPEBpAILEHHUs TpU paboTe ralbBaHUYECKOIO JIEMEHTA B
CTaHJapTHBIX YCIOBHUSIX.

Otger: [Ipu paboTe raTbBaHUYECKOTO AJIEMEHTA B CTAHAAPTHHIX
YCIOBUSIX MPOUCXOIAT MPOLECCHI TPEBPALCHUS XUMUYECKOU
SHEPIUM PEAreHTOB B JJIEKTPUYECKYIO.

OIIK-3.B.2

29.

Oxapaxkrepu3yiiTe (GakTopsl, BIUSIONME HA BETUUYUHY dJIEKTPOJHOTO
MTOTEHIMaJIa METaJUIa, ONMCAaHHbIC B ypaBHeHHH HepHcTa.

OTtBeT: mpupoa MeTasia, TeMiepaTypa, KOHIICHTpaIlus HOHA
MeTajlla B pacTBODE.

OIIK-3.B.2

30.

Oxapaktepu3ylTe MpoLEeCcChHt, IPOTEKAIONMeN mpu
3JIEKTPOXUMUUYECKON KOPPO3UH B CUCTEME "MarHui - oj0Bo" B
KUCJIOW CpeJie Ha KaTo/Ie.

Otger: [Ipu 37€KTPOXUMHYECKON KOPPO3UHU B CUCTEME "MarHuu -
0JI0BO" B KUCJIOH cpejie Ha Katoae obpasyercst Ho.

OIIK-3.B.2

31

Kon¢urypauus kakoi 13 Ipeul0KeHHbIX YaCTUL COOTBETCTBYET
JJIEKTPOHHOU KOH(UTYpaLlUU aToMa aproHa: OpoMU-UOH, HOH
KaJiusi, MOH cepeOpa? (BIucaTh HOH KaJvst)

OIIK-5.3.1

32

Kakoii 13 yka3aHHBIX XUMHYECKHX 3JIEMEHTOB o0JiafaeT Haubosee
BBIPKEHHBIMU METAJNINYECKUMH CBOMCTBAMU: JINTHUH, AIFOMUHU,
KaJIi, HaTpui? (BIUCATh KaIHil)

OIIK-5.3.1

33

XapakTepHble YepThl HEMETAJUIOB — OKUCIUTEIbHBIEC CBOMCTBA.
Kakoe 13 yka3aHHBIX BEIIECTB 00JIa/1a€T CaMbIMH CHUJIBHBIMU
OKHCJIUTEIbHBIMHU CBOMCTBAMHU: HO/I, XJIOP, cepa, CeleH? (BIUCaTh
XJI0D)

OIIK-3.B.2

34

Kaxkoe u3 BeIecTB SIBJISIETCS. OJTHUM M3 OCHOBHBIX OKUCIIHTEIICH TIPH
KOPPO3HMH: HUTPAT HATPUSL, YITICKUCIBIN Ta3, OKCHJI MarHHUs,
KUCIIOPOJ. (BIUCATh KUCIOPOA)

OIIK-5.3.1

35

Kakast 13 npeu105kxeHHbIX KUCIIOT SBJISIETCS HEPACTBOPUMOM B BOJE:
cepHas, ocopHas, cosisiHas, KpeMHeBasi, ykcycHas? (BIHMCATh
KpEMHEBast)

OIIK-5.3.1

[lepeuenr Tem sl KypcOBOTO IPOEKTHPOBAHMS/BHINIONHEHUS KypcOBOW pabOTHI
npeCTaBeHbI B Tabmwuie 17.
Tabnuna 17 — IlepeyeHb TeM 17151 KypCOBOTO MPOEKTHPOBAHUS/BBIIIOTHEHUS KypCOBOM paboThI

No 11/ [IpuMepHBIil TIepedeHb TeM ISl KypCOBOTO MPOSKTHPOBAHUS/BBITIOTHEHHS
) KypCOBO#l pabOThI
Y4eOHBIM IJIAHOM HE TPEIYCMOTPEHO
Bompockl s mpoBeaeHUsT TPOMEXKYTOYHOM aTrTecTallid B BHJIE TECTUPOBAHUS

npecTaBieHbl B TabmmIe 18.




Tabnuna 18 — [IpumepHbIil IepedeHb BOIPOCOB JIJIsi TECTOB

Ne [IpuMepHBIN ITepedeHb BOIIPOCOB JJIs TECTOB Kon
/11 WHAUKaTOpa
1. | Oxapakrepu3yiTe MOJHYIO SHEPTUIO 3JIEKTPOHA C TOMOILBIO OIIK-5.3.1

KBAHTOBBIX YHCEIL: ...
1) £ umg
2) nu myg
3) my 1 mg
4) nu (
2. | OxapakrepusyiTe aToOM, UMEIONMI JJICKTPOHHYIO (HOPMYITY OIIK-3.B.2
1522522p°3s%3p®3d'%s24p°4d®5s?, o kommuecTBY BaneHTHBIX
AJIEKTPOHOB: ...
1) 3
2) 2
3) 9
4) 5
3. | OueHure 311EKTPOOTPULIATENILHOCTD 3JIEMEHTOB. YKaXuTe Hanbosee OIIK-3.B.2
AJIEKTPOOTPULIATENLHBIN 3JIEMEHT CPEX MPEICTaBICHHBIX:
1) xmop
2) ¢rop
3) cepa
4) Kanwmii
4. Pacnionoxute a3nemenTs! [IA moArpymnmnsl B NOpsIke yCUIEHUS OIIK-3.B.2
METALTMYECKUX CBOUCTB. (Oepriumuii Be, marauii Mg, kanenuii Ca,
cTpoHmuii Sr, 6apuii Ba, panuii Ra). ApryMeHTUpYHTE OTBET
OTtser: Be, Mg, Ca, Sr, Ba, Ra. Merajutnueckne cBOHCTBA
YCHUJIMBAIOTCSI 110 TPYIINE MEePHOINYECKON CHCTEMBI CBEPXY BHUS3.
5. | Oxapakrepu3yiiTe XMuMUYECKyro CBs3b B xitopuje Kanbius CaCly; OIIK-5.3.1
1) HemoaspHas KOBAJIEHTHAs
2) moJisApHAas KOBAJICHTHAS
3) uHoHHas
4) MeTaMUYecKas
6. | Onpenenure, Kakoii ra3 B crparocepe OTPUIBTPOBBIBACT YacTh U3 OIIK-5.3.1
COJIHEYHOTO yIbTPa(HOIETOBOTO M3IyICHUS U 00ECTICUNBACT
3(eKTUBHYIO 3alUTY OT JIY4EBOI0 MOPAXKEHUS KUBBIX CYILIECTB
1) renmii
2) 030H
3) xucaopona
4) wmetaH
7. | Beibepure MeTaTypruueckuii mpoiiecc, B Koropom Mertast moiyded B | OTIK-5.3.1
pacIaBIeHHOM COCTOSHUY Ha3bIBACTCH:
1) BBIILIaBKa
2) 00xHT
3) mpokanuBaHHE
4) TmeHa pa3MeIICHHS
8. | Oxapakrepu3syiite cTpoeHue aToMa Bogopoa. Sapo aroma Bogopona | OIIK-5.3.1

COCTOUT U3:
1) 1 nporon

2) 1 nporoH + 3 HelTpoHA
3) 1 HeiTpoH




4) 1 anexTpoH

9. | Cdopmynupyiite  u3MeHeHue  TepmoauHamuueckod  ¢ynkuuu | OIIK-3.B.2
SHTPONMHU CHUCTEMBI: JK30TEPMHYECKAs PEAKIIUs XapaKTephu3yeTcs
YCIIOBHEM ...
1) AH>0
2) AQ>0
3) AH<0
4) AS >0
10.| BcmomauTe crnencTBue M3 OCHOBHOTO 3aKoHa TepMoxuMuM - 3akoHa | OTIK-3.B.2
['ecca: pacueT M3MEHEHHUs PHTAIBIIMHU B XOJ€ XUMHUUYECKOW peaKuu,
nporekatoueil mo ypasueuuto 2A + 3B = C + 4D, umeer Buz;: ...
1) AH ” = (AH ¢ + AHp) - (AHa + AHg)
2) AH' = (AHc + 4 AHp) - (2 AHA + 3 AH)
3) AH" ,.uw=(AHc +4 AHp) + (2 AHa + 3 AHg)
4) AH 0 p-uuu — (AHA + AHB) + (AHC + AHD)
11.| CopmynupyiiTe Ha3BaHHE 3aKOHA, COTTIACHO KOTOPOMY B PaBHBIX OIIK-5.3.1
00beMax pa3lIUyYHBIX Ia30B, B3SATHIX IPU OAMHAKOBBIX TEMIIEpATypax U
JTABJICHUSX COAECPKUTCSI OJTHO U TO e KOJIMYECTBO MOJIEKYI:
1) sakon I'eii JIroccaka
2) 3aK0H ABOrajapo
3) 3akoH ['enpu
4) 3axon I'ecca
12.| OxapaxrepusyiiTe MCIOJIB30BaHIE BOIOPOTHOTO TTOKA3ATES ISt OIIK-3.B.2
OIIEHKU KUCJIOTHOCTH cpefibl. KrciaoTra MOKET MMETh CIEIYIOIM i
MOKa3aTelb:
1) pH=7
2) pH=9
3) pH=11
4) pH=5
13.| Oxapakrepu3syiiTe AeiicTBUE HHAUKATOPOB B Cpelax C pa3inuyHON OIIK-5.3.1
KUCIIOTHOCTBIO: DeHo(raienH B pacTBOPAX ILIEJIOUei CTAHOBUTCS:
1) MaJHHOBBIM
2) CHHUM
3) KpacHBIM
4) KENThIM
14.| JlaiiTe Ha3BaHME OTPULIATENIBHO 3aPSHKEHHBIX HOHOB: OIIK-5.3.1
1) xaTHOHBI
2) TPOTOHBI
3) aHWOHBI
4) HeHTpOHBI
15.| JlaiiTe Ha3BaHUE MOJOKHUTEIBHO 3aPSKEHHBIX HOHOB: OIIK-5.3.1
1) KaTHOHBI
2) Ilpotonsr
3) aHuOHBI
4) HeHTpOHBI
16.| CocTraBbTe CXeMy TaJlbBaHHMYECKOTO 3JIEMEHTa, Ha KoTopoM mpotekaer | OTIK-3.B.2

KaTOJIHBIN MpolLecc Fe?* + 2e = Fe’
Otser: Mg | MgCl, || FeSO, | Fe




17.

[NepeuncanTe-OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE TPOIIECCHI HA
DIIEKTPO/IaX MPH PaboTe TaIbBAHMYECKOTO JIEMEHTA CO
cnenyroneit cxemoit: Fe | Fe(NO3)2 || Pb(NOs3);2 | Pb

Orger: Fe® —2e = Fe?* Pb** +2e = PR’

OIIK-3.B.2

18.

Cdopmynupyiite onpeneneHue 3JeKTpOAHOIO NOTEHIHaa:
MOTEHIIUAJl, yCTAHOBUBIIMICS

1) Ha rpaHMIIe MEX/Ty TOBEPXHOCTBIO METAJlJIa U BHYTPEHHHUM CIIOEM
MeTaa.

2) Me:K/1y MOBEPXHOCTHI0 MeTAJLIA U GJIM3JIeKAIMM CJI0EM
PacTBOpPA B IBOMHOM 3JIe KTPHY€CKOM CJIoe.

3) Ha NOBEPXHOCTHU METaJUIa MepeJl ero MOrPyKEHHEM B PacTBOD.

4) npu coeTMHEHNU MeTaJljia C JPYTUMH MeTaJlJIaMH.

OIIK-3.B.2

19.

OxapakTepu3yiTe MPOIECChl, TPOTEKAIONIE TTPH IICKTPOXUMHIESCKON
KOppO3UH B CHCTeMe "IIUHK - cepeOpo"". B kucnoit cpene Ha aHOIE
obpaszyercs ...

1) Zn2+

2) Ag'

OIIK-3.B.2

20.

BriOepuTe MeTans, KOTOpbI MOKHO MCIIOJIB30BATh B KAUECTBE
KaTOAHOTI'O IMOKPBITUA TJIS 3allIMThl OT KOPPO3HUH KaAMU !

1) Mg

2) Mn

3) Co

4) Cr

OIIK-5.3.1

21.

OxapakTepu3yiTe MpOILECChl; B TATbBAHUYECKOM SJIEMEHTE
Bonbra, coctosimeM u3 MUHKOBOW U METHOM TLIACTHH,
MOTPYKEHHBIX B PACTBOP CEPHOM KUCIIOTHI.

VkaxxuTe, Kakue IpoLeCChl IPOTEKAOT HA JIEKTPOAax 3TOTO
raJbBAHUYECKOTO HJIEMEHTA!

1) A:Zn-2¢ - Zn°" K:2H " +2& > H;

2) A:Cu-28—>CuK:2H " +2&8 > H,

3) A:Cu-2&— Cu®" K:Zn** +28& — Zn

4) A:Cu-2&— Cu®" K:2H,0-4& — O, + 4H"

OIIK-3.B.2

22

OrneHrTe HAa OCHOBAHHMH PacyeTa MOJIIPHON MACChl, CKOJIBKO MOJICH
coaepxutcs B 200 T ruipokcuia HaTpus?

1) 9;

2) 0,5;

3) 100;

4) 5;

OIIK-3.B.2

23

Omnpenenute Ha OCHOBaHUU (POPMYI TSI pacdeTa BOJOPOTHBII
nokazarens pH 0,001 M pactBopa NaOH:

11;

2) 3;

3) 11;

4)7.

OIIK-3.B.2

24

CdopmynupyiiTe Ha OCHOBaHUH OCHOBHOTO 3aKOHA TEPMOXHUMHH -
3akoHa ['ecca- OoT 4yero 3aBUCHUT TEIJIOBOM A(deKT peakiuii,
MPOTEKAIOUMX MPU MTOCTOSHHOM 00beMe MU AaBJICHUU:

1) oT HAYAJILHOTO0 U KOHEYHOI'0 COCTOSIHMS XMMMYeCKO CHCTEeMBbI;

OIIK-3.B.2




2) OT MPOMEXYTOUHBIX CTAIUN XUMHUUYECKON PEaKINu;
3) OT HaYaJIbLHOTO COCTOSIHUSI XUMHUUYECKOW CHUCTEMBI;
4) OT KOHEYHOTO COCTOSTHUSI XAMHUYECKON CHCTEMBI.
25 Koncrarupyiite Ha OCHOBaHUM TE€OPUHU AJIEKTPOJIUTHUECKON OIIK-3.B.2
JIMICCOIMAIIN Y, KaKH € U3 YKa3aHHBIX BEILECTB SBISIOTCS CUIBHBIMU
DIIEKTPOITUTAMH
1) HF, NaOH
2) HNOg3, HsPO4
3) KOH, H3SO4
4) HCI, H,0
26 -Knaccuduumpyiite cioxHbIe BEIecTBa, KOTOpbIe cocToAT U3 atomoB | OIIK-5.3.1
BOJIOPO/JIa, CIIOCOOHBIX 3aMEUAThCA Ha MOHBI METaIa, U KUCIIOTHOTO
ocTaTKa
1) Kwucaorsl
2) Comn
3)  OcHoBaHus
4)  Oxcunasl
27 CdopmynupyiiTe Ha3BaHHE CIOKHOTO BEIECTBA, COCTOAIIETO M3 OIIK-5.3.1
MOHOB METaJlJIa U KUCIIOTHOTO OCTaTKa
1) Kucnorsr
2) Coun
3)  Oxcuapl
4)  OcHoBaHuUSA
28 [TpounmocTpupyiTe, YTO MPOUCXOIUT CO CKOPOCTHIO OOJIBLUIMHCTBA OIIK-3.B.2
XHMHYECKHX PEaKIHil IPH ITOBBIICHHH TeMITepaTyps Ha Kaxsie 10 °
C
1) BO3pacTaer 5-7 pa3
2) Bo3pacraeT B 10-12 pa3
3) noBbImaeTcs B 2-4 pasa,
4) yMeHbIIaeTca B 5-7 pa3
29 VYxaxuTe, Kak JEHCTBYET HA CKOPOCTh XUMHUUECKON peaKiinu OIIK-5.3.1
yBEJIMYEHUE SHEPTUN aKTHBALIUU
1) He3HauuTenbHO yMEHBLIAETCS;
2) Pe3ko Bo3pacraer;
3) He usmensiercs
4) YMeHbIIAaeTCsl pe3Ko;
30 OIIK-3.B.2
Omnpenenure, 4eMy paBHETCS] CTaHapTHAas SHTAJIBIUS 00pa3oBaHUs
ra3oo0pa3Horo Bojoposa mpu 298K:
1) +100 x/lx/Moub;
2) -16 kJlx/Moib;
3) -22 kJlx/Mob;
4) 0 x/I:x/MoJb

[lepeueHb TeM KOHTPOJIBHBIX pabOT MO ITUCHUILIMHE 0Oy4JaroIMXcsl 3a04HON GopMbl 00ydeHU S,

npeACTaBaeHbI B Tabmuie 19.

Tabmuma 19 — IlepeueHb KOHTPOIBHBIX PadOT

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno




10.4. Meroauyeckue  MaTepHaNbl,  ONPEACIAIONME  MPOIEAYPhl  OLICHUBAHUSI
WHJIMKATOPOB, XapaKTepU3YIOIMX JTanbl (QOPMUPOBAHHUS KOMIIETCHIIMH, COAEpKATCi B
JOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL permaMeHTUpYIOIMX TMOPSAOK U MPOLEIYPY

MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMu O0Y4arolUmXCs
['YAIL

11. MeToanyeckue yKa3zaHusl J1J1s1 00y4alOMMXCs MO0 0CBOE HUIO M CIMIIJIMHBI

11.1. MeTonnyeckne ykazaHnus 1Jisl 00y4aOUMXCcsi 110 0CBOECHUIO
JIEKIHOHHOI'0 MaTepHaJia.
OcHOBHOE Ha3HaueHHE JICKIIHOHHOIO MaTepHala — JOTMYeCKHd CTPOIfHOe, CUCTEMHOE, IITyOOKOoe

U SICHOE WU3JIOKeHue YydeOHoro wmarepuana. Ha3HaueHue COBpPEeMEHHOW JIEKIMU B pPaMKax
JUCIUILIMHBL HE B TOM, YTOOBI MOJY4UTh BCIO HHQOpPMAIUIO MO TEME, a B OCBOCHHU
dbyHIaMEeHTaNbHBIX MpoOJIeM JUCUMIUIMHBI, METOJOB HAYYHOTO TO3HAHUSA, HOBEHIMX
JOCTHIKEHUW HAaydHOW MbICTH. B ydqeOHOM mpoliecce JICKIHS BBITIOIHSIET METOOIOTHIECKYIO,
OpraHU3alMOHHYI0 U HHpopMalnoHHYI0 (pyHKIMU. CTpyKTypa ImperoCcTaBICHUs JIEKIMOHHOTO
MaTepuaina: JEKIUU coriacHo pazaenam (tadm.3) u Temam (Tabn.4). Jlekus packpbiBaeT
NOHATUHHBIA anmapaT KOHKpeTHOW oOnacth 3HaHUsA, € mpoOsieMbl, [daeT IelIbHOe
MpEeCTaBJICHUE O JUCIUILUIMHE, TOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JIUCIIUTUIMHAMM.

[Inanupyemble pe3yabTaThl MPU OCBOCHUH 00YYAONIMMHUCS JSKIIMOHHOTO MaTepuania:

- TMOJIyYEHUE COBPEMEHHBIX, I[€JOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX OMPEACIISIEeTCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHON TEME;

- TOJy4eHHUe OIbITa TBOPUYECKON PabOTHI COBMECTHO C MpEIoAaBaTeneM;

- pa3BuTHE TPOGECCHOHANBHO-/IETOBBIX  KAayecTB, JIOOBH K TMpeaMeTy |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIUICHHUSL.

- TOsIBJIEHUE HEOOXOIMMOTO HHTEepeca, HEOOXOAUMOTO sl CAMOCTOSITEIbHOM paboThI;

- TMOJIydeHHWE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHS HAyKH M TEXHUKH U O
MPOTHO3€ WX Pa3BUTHUs Ha ONMMKaIIMe TObL;

- HAy4UThCS METOAMYECKH 00pabaThiBaTh MaTepwasl (BBIACIATH TJIaBHBIE MBICIH U
MOJIOKEHHS, MPUXOJUTh K KOHKPETHBIM BBIBOAAM, IMOBTOPSITH HX B  Pa3IMYHbBIX
dopMynupOBKax);

- MOJy4eHHEe TOYHOTO MOHWMAaHHUS BCEX HEOOXOUMMBIX TEPMUHOB U TTOHSATHH.

JIeKIMOHHBIA MaTepuadl MOXKET COMPOBOXKIATHCA JEMOHCTpAIlME ClIalioB U
UCIIOJB30BAHUEM pPa3aTOYHOI0 MaTepualia IMpU MPOBEJACHUU KOPOTKUX JUCKYycCH 00
OCOOEHHOCTSAX MPUMEHEHUS OT/ICTBHBIX TEMATHK MO TUCITUTLINHE.

Cr1pyKTypa mpeaocTaBiieHus JSKIHOHHOIO MaTepuana:

Beryrienne — yacTh €KUM, 11€J1b KOTOPOU - 3aMHTEPECOBATh U HACTPOUTDH ayIUTOPHUIO
Ha BOCIpUATHE ydeOHOTO Marepuaia. B ero cocraB BXomsaT: QOpMYyIUPOBKA TEMBI JICKIIHH,
XapaKTepUCTUKA €e MpodeccuOHaTIbHOW 3HAYUMOCTH, HOBU3HBI U CTEIIEHHU W3Y4EHHOCTH, I[EIH
JEKIMH; U3JIOKEHUE IUIaHa JIEKIWHU, BKIIOYAIOIIET0 HAaMMEHOBAHUSI OCHOBHBIX BOIIPOCOB,
MOJUICKANMX PACCMOTPEHUIO Ha JICKI[MHM;  XapaKTepUCTHKAa PEKOMEHIYEeMOW JIUTEepaTyphl,
HEOOXOMMON ISl OpraHU3alMU  CAMOCTOSATENBHON pPa0OTHl CTYACHTOB; PETPOCIIECKIIMS-
HAallOMMHAHUE O BOMPOCAX, PACCMOTPEHHBIX HaA MPOLUIOW JIEKIMH, CBS3b HUX C HOBBIM
MaTepuajoM, yKa3aHHe Ha ero pojib, MECTO M 3HAYCHUE B JAHHOHN AMCUUIUIMHE, a TaKkKe B
CUCTEME JPYrHX HayK.




OCHOBHAasI 4YacTh - H3JIOKCHHE COJICP)KAHUS JICKIIMA B CTPOI'OM COOTBETCTBHH C
NPEAJIOKEHHBIM TUIAaHOM. BKITIOYaeT pacKphlBalOIMiI TeMy JEKIHU KOHIENTYalbHbIH U
dakTHYeCKUd Marepwall, €ro aHajdu3 M OICHKY, Pa3IUYHBbIC CIIOCOOBI apryMEHTAlMU H
JIOKA3aTeJIbCTBA BBIJIBUTAEMBIX TCOPETHUYECCKUX ITOJTOKECHUH.

3akmoueHue - ToJBeleHHe OOIero urTora JeKuu, o0000IIeHrne Marepuana,

(GopMyTHPOBKa BBIBOJIOB IO TEME JICKI[MH; OTBETHI HA BOIIPOCHI CTYICHTOB.
JI1st Ha/IIeKaIero OCBOCHHS Kypca XMMHH UCITOJIB3YIOTCS CIEIMaIbHbIC HAIVISIHBIC CPEICTBA, C
MOMOIIBI0 KOTOPBIX MOXXHO TepelaBaTh CTyACHTaM WHQOpPMAIMI0 O BELIECTBAX, OOBEKTax H
cymecTBe (DM3MYECKUX W XUMHUYCCKAX TMpeBpalleHuil. J[eMOHCTparus ONBITOB, MOJEIH
KPUCTAUIMYCCKUX PEHIETOK, TaOMUIBI W IUIaKaThl C JHEPIeTHYCCKUMH JHarpaMMaMu
00pa3oBaHUs MOJIEKYJI, PEAKIIMIl C KaTaau3aTopaMu 1 0e3 HUX U T.1.

OcyIlecTBIICHHE KOHTPOJISI 32 BEICHUEM CTYJACHTaMH KOHCIIEKTa JICKIIUH; OKa3aHWeE
CTY/ICHTAaM IIOMOIIM B BEJCHHM 3allMCH JICKIMM (QKICHTHPOBAHWE W3JIOKEHHS MaTepuaa
JICKIINH, BBIJICJICHUE TOJOCOM, MHTOHAIMEH, TEeMIIOM pedr Hamboyiee BaXHOU WHQopmammu,
W CIIOJIb30BAHUE TIay3 JUISl 3aUCH TAOIHII, CXEM)

11.2. MeToanyeckne ykasaHus JJIsl 00y4aronmxcsi 1o
BbITNIOJIHE HHIO JIA0OPAaTOPHBIX padoT

B xonme BbimonHeHHst 1a0OpaTOpHBIX paboT oOydaroumiics JOJKEH YrIyOuTh U
3aKpEeNUTh 3HAHUS, NPAKTUYECKHE HABBIKU, OBJIAJIETh COBPEMEHHOW METOJMKON M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBUM C KBATM(UKAIMOHHON XapaKTepPUCTUKON OO0Yyd4arolerocs.
Beimonnenue nabopaTtopHbIX pabOT COCTOUT U3 SKCHEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON 9acTe U KOHTPOJIbHBIX MEPOIIPUATHM.

Beinmonnenue nabopaTopHbIX pabOT 0OydarommMCs SIBJISETCS HEOTHEMIIEMOM YacTbiO
U3y4EeHUs JUCLUMIUIMHBI, ONpenensieMOodl YueOHbIM IUJIAaHOM, M OTHOCHTCS K CpEICTBaM,
o0ecrieunBarolMM PELIEHNE CIEAYIOINX OCHOBHBIX 337jad 00y4aroLerocs:

- TMpUOOpEeTeHHE HaBBIKOB HCCIEIOBAaHUSA IMPOIIECCOB, SBJIEHUM U OOBEKTOB,
U3y4aeMbIX B paMKaX JaHHOM JUCIUIIINHBI;

- 3aKpeluIeHHe, pa3BUTHE W JIeTalIn3allisl TEOPETUUYECKUX 3HAHMM, MOITY4EeHHBIX Ha
TCKITUSX;

- TOJydyeHue HOBOW MH(OPMAIIUU 1O N3y4aeMOU JAMCHUTLIIUHE;

- npuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENILHOW  paboThl ¢ JabopaTopHBIM
o0opynoBaHNEM U TPHUOOpaMH.

3ananue U TpeOOBaHUS K MPOBEICHUIO JTa00PATOPHBIX PadOT

st BINONHEHUs J1a00paTOPHBIX pabOT HCHOJB3YIOTCS METOJMYECKUE YKa3aHUS M0 UX
nposeneHuto. JlabopaTopHas paboTa Kak BHJA y4eOHOTO 3aHSTHS MPOBOAMUTHCS B CIICIIUATBHO
000pynOBaHHBIX y4eOHBIX Jiaboparopusix. HeoOXoAUMBIMH  CTPYKTYPHBIMH  3JE€MEHTaMU
nabopaTopHoii pabOTBI TMOMHUMO CAMOCTOSTENbHOW JESTEIBbHOCTH CTYAEHTOB, SBJISIOTCS
UHCTPYKTaX, MPOBOJUMBIN IPEroaBaTeseM, SKCIIepUMEHTaIbHAas 4acTbh, a TAKKE OpraHU3alms
00CyXJIeHUs UTOTOB BBIMOJHEHUsI 1a00paTOpHOI pabOTHI.

Crpykrypa #u dopma otrdera o JabopatopHoi padbore

Otuer o nabGoparopHoil pabore wumeer ¢GopMy TUIEPTEKCTOBOTO JIOKYMEHTa,
COJIEp>KaIlleTo 3aJlaHhe Ha JJaOOpaTOpHYIO paboOTy, KpaTKue TEOPETHYECKUE CBEIACHHS MO TeMe
paboThl, omucaHue NPUOOPOB, HCHOIB30BAHHBIX MPU BBIMOIHEHUH PaOOThI, PE3YAbTAaThI
BBIYHCIUTEIBHBIX SKCIEPUMEHTOB, a TaloKe BHIBOBI 10 UTOTaM MPOICTaHHON pabOTHI.

TpeboBanusa Kk 0hOPMIIEHHIO OTUYETA O JIADOPATOPHOU pabore

TUTYABHBIA JTUCT OTYETa JIOJKEH COOTBETCTBOBATH LIAOIOHY, TPUBEICHHOMY B CEKTOPE
HOopMaTHBHOM HokymeHnTtanuu ['Y ATl https://guap.ru/regdocs/docs/uch

HopmatuBHas gokymeHTauusi, HeoOXoaumas [uisi OQOpMIICHHS, IpUBEAECHA Ha
anekrporHoM pecypce ['YAIL: https:/guap.ru/standart/doc.



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

OdopmiieHre OCHOBHOM 4YacTH OTYETa JIOJDKHO OBITh BBIIIOJIHEHO B COOTBETCTBHM C
I'OCT 7.32-2017. TpeGoBaHusl HmpUBENEHBl B CEKTOpe HOPMATUBHOW JokymeHTaruu [YAII
https://guap.ru/regdocs/docs/uch

Ilpn QopmupoBaHMM CHMCKAa UCTOYHHUKOB CTYJEHTaM HEOOXOAUMO PYKOBOJCTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHUs CIIHCKA HCTOYHUKOB
pHUBEACHBI B ceKTOpe HopMaTuBHOM nokymentanuu ['YAIL https://guap.ru/regdocs/docs/uch

11.3. MeToanyeckue yKa3aHus JJIs1 00y4aOIMXCcs MO MPOXO0sKAe HUI0
CaMOCTOSITeJIbHOM padoThl

B xone BBIMOMHEHUSI CaMOCTOSTENILHOM pabOThl, 0Oy4JaromMiics BBIIOJHSET padoTy Mo
3a7]aHUI0 U TIPH METOJMYECKOM PYKOBOJICTBE IperiojaBarelis, Ho 0e3 ero HernocpeaCTBEHHOTO
Y9aCTHSI.

Jns oOywaronmxcs 1Mo 3a04HOM (opme oOydeHHUs, caMOCTOsTeNbHAs padoTa MOXKET
BKJIIOYATh B €05 KOHTPOJIbHYIO paboTy.

B mpoiiecce BBIMOTHEHHUS CaMOCTOSITENIbHON paloThl, y oOydaromierocs (GopMHpPYeTCs
1esnecoodpasHoe IIaHUPOBaHUE PabOYero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHUHU M CHCTEMAaTH3allMM MPUOOpeTaeMbIX 3HaHHM, 00ecreunBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TepuOa OOy4EeHHs, MOMOTaeT IOJTY4HTh HABBIKA ITOBBIIICHHUS
npo(eCCHOHANIBHOTO YPOBHSI.

MeroanyeckuMu  MaTepUallaMH,  HAIpaBIIONMMH ~ CaMOCTOSITEJIBHYIO  paboTy
00yJaronmxcst SBISTFOTCS:

- y4eOHO-METOAUYECKUN MaTepHrall Mo JUCLUILINHE.

11.4. MeToauuyeckue yKa3aHHUsA ISl 00YYAKONMXCS 10 MPOXO0K/Ie HHIO TeKYIIEero
KOHTPOJISl yCIIeBAeMOCTH.

Texkynmii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMaTPUBAET KOHTPOJIb KauyecTBa 3HAHUU
00yJarommxcs, OCYIIECTBIISIEMOTO B TEUEHHE CEMECTpa C IIeJIbI0 OIEHUBAHUS XOJla OCBOCHMUS
JUCLUTIINHBI.

Tekynmii KOHTPOJb YCIIEBAEMOCTU CTYAEHTOB IPOBOJUTCS IYTEM MOHHUTOPUHTA
pE3yNIbTaTOB  BBIMOJIHEHUS] JTAaOOPAaTOPHBIX pPadOT, KOHTPOJBHBIM BOIPOCAMH Ha 3allUTe
71a00paTOpHBIX PabOT, MyTEeM MOJIydeHUs OOPAaTHON CBSA3M BO BpPEMs MPOBEACHUS JICKIIH.

CBoeBpeMeHHasl cjJada OTYETOB MO J1a0OpAaTOPHBIM M MPAKTHUYECKUM 33JaHUsIM U
MOJIOKUTENBHBIN Pe3yapTaT Ha 3alMTe 3TUX PabOT MOXKET YYUTHIBATHCS MPHU MPOBEACHUH
IIPOMEKYTOYHOM aTTECTAl[UH.

B Teuenue cemecTpbl CTYICHTHI:

- 3aUMIIAI0T JabopaTopHbie paboTsl (4 wr);

- BBITIOJIHSIFOT TECTUPOBAHUS 10 MaTepuaiam Jiekiuu B cpeae LMS.

I[J'ISI TEKYIICTO KOHTPOJIA YCIIEBAEMOCTH HCIIOJB3YIOTCA TECThI, IPUBCACHHEIC B Ta6J'II/II_[e
18.

11.5. MeToanyeckue yKa3aHus /ISl 00y4arOUMXCcs MO MPOXO0sK/Ae HUIO
MPOMeKYTOUHOM aTTeCTAINN.

[lpomexyrounass  arrectauMst  oOydarolmXcs  NpeAycMaTpuBaeT  OLEHUBaHUE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YyIbTaTOB 00ydeHus mo aucuuiinHe. OHa BKIIOYAET B
ceos:

- nuddepeHuupoBaHHBI 3aueT — 3TO (opMa OLIGHKM 3HAHMI, IOJYy4EHHBIX
06yqa10u11/1M051 npru U3ydCHUU AUCHHUIIJIMHBI, IIPU BBIITOJHCHUU KYPCOBBIX IIPOCKTOB, KYPCOBLIX
paboT, HaydHO-HCCIIeIOBATEIBCKUX PAabOT M IIPOXOKICHUHN TPAKTHK C aTTECTAI[MOHHON OI[EHKOM
«OTJIIMYHOY, «XOPOIIOY», «YIOBJIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

B Teuenue cemecTpa CTyaeHTY HE0OX0nuMO criaTh He MeHee 50% mabopaTopHBIX padoT,
BBIMIOJTHUTh TECTUPOBAHUS HE HUKE OLIEHKH "yIOBJIETBOPUTENBHO". B ciydyae HEBBIMOJIHEHUU



BBIIICU3I0KEHHOTO, CTYICHT, MPU YCHEIIHOM IPOXOKICHUU IPOMEKYTOUHOW aTTeCTallUHU B
dopme mud.3auera, He MOXKET MONTYYUTh aTTECTALIMOHHYIO OLIEHKY BBIIE "Xopomio"

CucreMa OILEHOK IMPU MPOBEACHUM TEKYIIEr0 KOHTPOJS U MPOMEKYTOUHOU aTTeCTalluu
OCYIIIECTBJISIETCSI B COOTBETCTBUM C PYKOBOJSIMM JOKyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «lonoxeHue O TEKYIIEeM KOHTPOJIE YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTalluu
CTYICHTOB ¥ AaCIIUPAHTOB, OOyJAIOIMXCS 10 OO0pa30BaTEIbHBIM IPOTPAMMaM BBICIICTO
obpazoBanus B 'YAID» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.



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