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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpaMMmy OakamaBpuaTa II0 HampaBlICHUIO TMOAroToBKH/ crenuanbHocTd 25.03.01
«TexHudeckass JKCIUTyaTallMsl JIETaTEIbHBIX aNmapaToB W JBUTATeNel» HaNpaBIEHHOCTU
«OKCIUTyaTalusi ¥ MCHBITAaHUS AaBUAIIMOHHOM M KOCMHUYECKOW TeXHHKW». JlucuuruivHa
peanuzyetcs kadeapoit «NeSy.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIEIYIOIIUX KOMIIETEHIIUMI!

OIIK-1 «Cmoco0eH uCroiib30BaTh OCHOBHBIC 3aKOHBI MATEMATHKH, €IMHUIIBI H3MEPEHUSI,
dbyHIaMeHTalIbHbIE MPUHIUIB U TEOPETUYECKHE OCHOBBI (DM3UKH, TEOPETUYECKOW MEXaHHKH,
TUIPABIMKH, WMCIOIIME OTHOIICHHE K TEXHUYECKOMY OOCITY)KHBAaHHIO BO3IAYLIHBIX CYIOB)»
CopepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYT BOIIPOCOB, CBSI3aHHBIX C O3HAKOMJIEHHEM
UCTOPUHM XHUMHH, a TaKXe C OCHOBHBIMU HAIPABJICHUSMU W TEHACHIMSIMH PAa3BUTHUS
COBpPEMEHHOM XMMHMU. JTa HayKa H3y4yaeT MaTepUaIbHBIA MHUpP, 3aKOHBI €ro pa3BUTHS,
CHEUPUIECKYI0 XUMHUYECKYI0 (GopMy IBMKEHHsS Marepuu. B mporiecce M3ydeHHS XUMUU
BbIpa0aThIBAETCSl HAYYHBIM B3IJISA] HA MUP. 3HAHHE XUMHUH HEOOXOAMMO MAJsl ITUIOJOTBOPHOM
TBOPYECKOHN JAesATeNbHOCTH OakayiaBpa 000N HANpaBICHHOCTH. 3HAHHE XMMHH TO3BOJSET
chopMUpOBaTh COBPEMEHHOE HAyudyHOE IPEICTaBICHHE O MaTepHUH, BEIIECTBE KaK OJHOM U3
BHJIOB JIBHKYILEHCA MaTEPUM, MEXaHU3ME IPEBPALICHUN XUMHYECKUX COCIMHEHMM, CBOMCTBAX
MaTepuajoB O XMMHUYECKHUX IpoIeccax B COBpeMEHHON TexHuke. [Ipu m3yueHun Kypca XUuMUu
HEO0OXO0IMMO TIPOYHO YCBOWTH OCHOBHBIC 3aKOHBI, OBJIQJICTh TEXHUKOH XUMHUYECKHX PacieToB,
BbIpa0OTaTh HABBIKM CAMOCTOATEIBHOTO BBIMOJHEHHUS XUMHUYECKUX JKCIHEPUMEHTOB U
0000menuss  dakrtoB. [loHMMaHWEe  3aKOHOB XHMHH TIIOMOXKET CTYJICHTY B pPCIICHUU
9KOJIOTHYECKUX MpoOsiieM. 3HaHHME Kypca  XUMHUHU HEOOXOIMMO ¥ JJsl MOCIEIYIOIIEro
YCTEIIHOTO HU3yYeHUS CTICIIHATBHBIX JACIUTUIHH.

[IpenogaBanrie AUCHMILIAHBI TPEIyCMAaTPUBAET cCienyromme (GOpMbl OpraHU3alUuU
y4eOHOTr0 IMpoIiecca: JIEKIUH, JIA00paTOpHbIE, CAMOCTOSITENIbHAs paboTa 00y4daroIerocs.

[TporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUABl KOHTPOJS: TEKYLIUi
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKyTOUHas artectanus B hopme nudhepeHIIMpOBaHHOTO 3a4eTa.
OO61mas TpyJ0€MKOCTh OCBOEHUS TUCHIHUIIIIMHBI COCTABISET 3 3a4eTHHIX eUHUIIBI, 108 JacoB.

SA3bIK 00yUeHHUS 110 AUCIHUTUINHE «PYCCKHUID.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHus TUCHUTLTUHBI

Llens maHHOW MUCHUIUIMHBI — YCBOCHHE CTYJACHTAMH TEOPETHYECKHUX OCHOB OOIICH XUMHH,
XUMHUM  BOXHEWIIUX DJJIEMEHTOB M WX HEOPraHWYECKHX COCIUHEHUH, (OpMUpOBaHUE
XUMUYECKOTO MBIIIUICHHUS y CTYJICHTOB, PA3BUTHE HABBIKOB HUCITOJIH30BAHUS CBEJICHHUI O (PU3HKO-
XUMHUYECKUX CBOMCTBaX pa3IMYHBIX CHUCTEM [UJIi CHUHTE3a COOTBETCTBYIOLIUX COCIUHEHH,
BBITIOJIHCHHE TEPMOJMHAMUYECKMX M KHHETHYECKHX pacueToB. [IpmoOpereHHe HEKOTOpPOTo
OTBITa DKCIEPUMEHTAJBHBIX HCCICAOBAHUN [UIsI Pa3pabOTKM  HOBBIX METOJOB CHHTE3a U
NpUAaHUs MaTepuajsaM 3aJlaHHOW CTPYKTYpbl, W KOMIUIeKca CBOWCTB. [IpencraBienue
BO3MOXXHOCTH CTYJICHTaM Pa3BUTh M MPOJEMOHCTPHPOBATh HABBIKM B 0OJACTH WHHOBAIIMOHHBIX
TEXHOJIOTHH,

1.2. JlucuuminHa BXOJUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3YJIHTATOB OOYUEHHUS 110 AUCHUILTUHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYUAIOLIUICS NOJDKEH O0ManaTh CIEAYIOIIUMU
KOMIICTCHIIMSIMY WM WX 9acTaMH. KOMIETeHIINY U WHAUKATOPBI MX JOCTHKCHUS TIPUBEIICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U WHAUKATOPOB UX JIOCTHXKCHUS

Kon u
Kareropus (rpymnmna) Kon n HaumeHoBaHre HHIUKATOpa
HanMEHOBaHUE

KOMIICTCHIIN JOCTHXXCHUA KOMIICTCHIINHN
KOMIICTCHIIMH

OIIK-1 Cnocoben
UCIIOJIb30BaTh
OCHOBHBIC 3aKOHBI
MaTeMaTHKH,
CIIUHUIIBI
HU3MEPEHUs,
(byHIaMEHTaJIbHBIC
TIPUHIAIIBI |
Ob6menpodeccnoHanbHbIe | TEOPETUUECKUE
KOMIIETCHI[HH OCHOBBI (hU3HUKH,
TEOPETUYECKOU
MEXaHHKH,
THJIPABIIUKH,
UMEIOIINE
OTHOIIICHHE K
TEXHUYECKOMY
00CITy )KHBaHUIO
BO3/YIIHBIX CY/IOB

OIIK-1.3.2 3HaTh 3aKOHBI (PU3UKH U XUMHUH
JUTSl OLIEHKY 3HAYeHUH MapaMeTpoB
(bU3NYECKUX CUCTEM

OIIK-1.Y.4 ymeTb aHaIM3upoOBaThH
XUMHYECKHE MIPOLECCHI, TPOUCXOASIINE TIPU
B3aMMO/ICHICTBUH BEILIECTB, PACCUUTHIBATH
BO3MO>KHOCTH MX IIPOTEKaHUS

2. Mecrto nucuuminHb B cTpykType OI1
JluciumimHa MoXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUU CIEAYIOIUX AUCIUTUIAH:
- «Marematuka. MaTeMaTHUeCKUI aHaIIH3.

- «Ou3ukay
- « Marematuka. Teopust BEpOATHOCTH U MAaTEMATHYECKAs] CTATUCTUKA
- «Maremaruka, aHATUTUYECKas TEOMETPUS U IMHEHHas anreOpay;




3HaHI/I$I, IMNOJIYYCHHBIC IIPpHU HM3YYCHUMU MaTcpuajia HaHHOﬁ JUCIIMIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTUX OUCHHUILINH!
— «be3omacHocTh KHU3HCACATCIbHOCTH))

((MaTCpI/IaJ'IOBC,I[CHI/IC»

«DKOJIOTHUS »

«OCHOBBI TCOpHUU HAACKHOCTHU»

((TepMO,I[I/IHaMI/IKa N TCINNIOTEXHHUKA

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHIOB Y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 10 CeMeCTpaMm) MpPeCTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUITIIUHBI

TpymoeMKocTb 1o
Bun yueOHoM paboTh Bcero cemecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii H0020MoeKu
AyoumopHnuie 3anamus, BCETO vac. 12 12
B TOM YHCJIC:
nexmu (JI), (gac) 6 6
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbots (JIP), (dac) 6 6
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmossmenvnas paboma, Bcero (dac) 96 96
Buo npomesxcymounoit ammecmayuu’ 3auer, Tindd
mudd. 3auer, sx3amen (3auer, dudd. 3auq, ' Hudd. 3au.
K3 %) 3au.

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIHUIUIMHBI, KX TPYJI0EMKOCTh

Paznensl, tembl nucuuruiiesl - | Jlexkiuu I13 (C3) | JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 2
Pazgen 1: Beenenue B XumMuio 1 2 12
Tewma 1.1.I1onsTHe BeniecTBa u 1 4
XUMHYECKON peaKIi, OCHOBHBIC
oTpeieTIeHUsI.




Tema 1.2
CrexrnoMeTpruiecKue 3aKOHBbI.
DyH/IaMEHTAJIbHBIC TTOHSATHUS U 3aKOHBI

XUMHHU.

Tema 1.3.Crioco0s! onpeesneHus
KOJIMYECTBA BEILIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: Ctpoenue BemniecTa

22

Tema 2.1. OcHOBHBIE CBEIEHUS O
CTPOCHHH aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. Ilepuoanueckuii 3aKoH
J.N.Menneneena.

Tema 2.3. XumMnuueckas CBS3b, BUIEI
XUMHAYECKOH CBSI3U.

Tema2.4. MeTon BaJICHTHBIX CBS3€H,
KOBaJIEHTHAS CBS3b.

Tema2.5. MeTos1 MONEKYJISIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE TUITBI CBS3CH:
HOHHAsA CBSI3b, METAJUIMYECKAs CBS3b,
BOJIOPOJIHAS CBSI3b, CHIIbI BaH-nep-
Baannca.

Pazzen 3:XuMHuecKkue CUCTEMEI.
OO6mIre 3aKOHOMEPHOCTH XUMHUYECKUX
MPOLIECCOB.

34

Tewma 3.1. DHEpreTuKa XUMHIECKUX
MIPOIIECCOB, BHYTPEHHSISI YHEPTHS,
SHTAJTBITAS, YHTPOIIHSL.

Tewma 3.2. oneprust [ m60ca,
HAIpaBJICHHOCTh XUMHUYCCKUX
MPOIECCOB, XUMHUYECKOe U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHUYECKOU
pEeaKIU U METO/IbI €€ PEryJIupoBaHusl,
3aKOH JeNCTBUS Macc,




Tema3.4. DHeprus akTuBaluu,
ypaBHeHUE AppeHuyca, npaBuio BaHT-
l'odda, karanuzaTopsr u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5. PacTBOpBl, AuciepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JIMCCOLMAIKs, BOJIHBIC PACTBOPHI
3JIEKTPOJIUTOB, BOJOPOAHBIN
MOKa3aTelb, pEakIMi OOMeHa,
TUJIPOJIN3 COJIEH.

Tema3.7. CBoiicTBa pa36aBIeHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJTHBIC
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaIbaa, 3aKOHBI
Paymns.

Pazngen 4. OcHOBEI
INMEKTPOXUMUYECKUX IPOIECCOB.

18

Tema 4. 1.oxkuCIUTEIBLHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

Tema 4.2.XUMHUYECKHE UCTOYHUKHU
3IEKTPUUYECKOTO TOKA. ['abBaHNueCK1E
SJIEMEHTEL.

Tema 4.3. DnexTponus, 3aK0HbI
Qdapanes.

Tewma 4.4. Koppo3sus u 60ops0a ¢ Hell.

Pa3nen 5:CBoiicTBa MPOMBIIIIIEHHO-
BaXXHBIX JJIEMECHTOB U UX Coe)II/IHeHI/II\/’I

10

Tema 5.1. Kimacchl XUMHYECKUX
COEAMHEHHM, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB M UX COEIUHEHUH.

Tema 5.2. Xumuueckas
uneHTudukanus. Meroabt
XUMHYECKOTO HCCIICIOBAHUS M aHAIN3a
BEILIECTB U UX IPEBPALLICHUMN.




Htoro B cemectpe: 6 6 96

Hroro:

HpaKTI/I‘leCKaﬂ IIOATOTOBKA  3aK/IOYacTCA B  HCIOCPCACTBEHHOM  BBIIIOJTHCHHUH

Oo0y4aromMMUCs ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
po¢eCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIMOHHOTO UK

Homep HasBanue u copeprxkanue pa3aeioB U TeM JEKIIMOHHBIX 3aHATUN

pazaena

Pazgen 1 Beenenue B xumMuio.

Tewma 1.1. [ToHsTHE BellecTBAa U XUMHUUYECKON PEaKIIMU, OCHOBHBIE ONIPEACICHUS.

Tema 1.2 Crexuomerpuieckue 3aKoHbl. OyHIaMEHTAIbHBIC TTOHATHS U 3aKOHBI XUMUH.

Tema 1.3. CriocoObI onpe/IeNIeHsT KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Pasnen 2: CtpoeHue BelecTa

Tema 2.1. OCHOBHBIE CBEICHUSI O CTPOEHUHU aTOMOB; KBAHTOBBIE YHCJIA.

Tema 2.2. [Tepuonnueckuii 3akon [[.11.Menaeneesa, csa3b [1.C. co cTtpoennem atoma.

Tema 2.3. Xumudeckas CBSI3b, BUIBI XUMHUYCCKOM CBS3H.

Tema 2.4. MeTo BaJICHTHBIX CBS3€H, KOBAJICHTHAS CBS3b.

Tewma 2.5. Metoa MOJEKYJISIPHBIX OpOUTANICH.

Tema 2.6 HeBanenTHbIe THUIIBI CBSA3EH: HOHHAS CBSI3b, METAJUINUYECKas CBS3b,
BOJIOPOJIHAs CBA3b, CHJIbI BaH-nep-Baanbca.

Paznen 3 Xumuyeckue cucteMbl. OOIIHMe 3aKOHOMEPHOCTH XUMUYECKUX MTPOIIECCOB.

Tema 3.1. DHepreTuka XUMHUYECKHX MPOIECCOB, BHYTPEHHSS dHEPTHs, TeIoBoU 3 deKT
XUMUYECKUX peakuuil, 1-i, 2-i, 3-if 3aKOHBl TEPMOAMHAMUKH, DHTPOIHUS, KaK
(GYHKIMS COCTOSTHUS, YHTANBIHNS. XUMUYECKUN TOTEHITHAT.

Tema 3.2. sHeprusi ['m60ca, HampaBIEHHOCTh XMMHUYECKUX MPOILECCOB, XMUMHUYECKOE U

¢dazoBoe paBHOBECHE.




Howmep

Ha3zBanue u conep:kanue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

paszzneina

Tema 3.3. CKOpOCTh XMMUYECKON PEAKLIMU U METO/IbI €€ PETYINPOBAHMSI, 3aKOH JECHCTBUS
Macc.

Tema 3.4 OHeprus akTUBAllUM, YpaBHEHHE AppeHuyca, npasuio Banrt-T'oddoda,
KaTaJIu3aTopbl U KaTaJIUTHYECKUE cucTeMbl. OCHOBHOW MOCTYJIaT XUMUYECKOU
KMHETUKH, KUHETHMYECKOE ypaBHEHME. BiusHue Ttemmeparypbl Ha CKOpPOCTb
XUMHYECKON peakuuu, YypaBHEeHHUE AppeHuyca. MexaHu3M MNpOTEKaHUs
KaTaJIMTUYECKUX peakuuil. Xumuueckoe paBHoBecue npunuun Jlelllarenbe.

Tema 3.5 PactBOpBI, QUCHEpCHBIE CUCTEMBI, CIIOCOOBI BBIPaKEHUSI COCTaBa PacTBOPOB.
TepMoauHaMuyeckue XapakTepUCTUKU Ipoliecca 00pa3oBaHMs PacTBOPOB.
CHJIbHBIE U ca0ble 3JEKTPOJIMTHI, HOHHBIE PAaBHOBECUS B BOJHBIX PacTBOpaXx,
IIPOU3BENIEHNE PACTBOPUMOCTH

Tema 3.6 DNEKTPOIUTHYECKAs HUCCOLMALINS, BOJHBIE PACTBOPHI  AJIEKTPOJIUTOB,
BOJIOPOJIHBIN TIOKA3aTeNb, PEAKIIUU OOMEHa, THAPOIIN3 COJICH.

Tema 3.7 CpoiicTBa pa30aBIEHHBIX pPACTBOPOB  HEAIEKTPOIUTOB,  KosmuratuBHbIE
CBOIICTBa paCTBOPOB, 3aKOHBI Payis.

Pa3nen 4. OCHOBBI JIEKTPOXUMUYECKUX ITPOLIECCOB.

Tema 4.1. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH

Tema 4.2. XVMMHYECKNE HMCTOUYHUKH IEKTPUYECKOrO TOKa. ['allbBaHMYECKUE DJIEMEHTHI,
CTaHJAPTHBIE DJIEKTPOAHBIE IIOTEHUHANbI. J[BOWHOW DJIEKTPUYECKHUH CIION.
VYpaBuenue HepHcra. PaBHOBecHBIN. 21€KTpoaHbIN noTeHnuan. CTaHIapTHBIN
BOJOPOJHBIN IEKTPOLI.

Tema 4.3. OnexTposnus, 3akoHsl Papanes

Tema 4.4 Koppo3sus u 6opsba ¢ Hel.

Paznen 5. CBolicTBa IPOMBIIIIEHHO- BAKHBIX 3JIEMEHTOB U UX COEMHEHUH.

Tema 5.1. Kilaccbl XMMHYECKHX COEJUHEHWH, CBOWCTBAa IPOMBINUIEHHO Ba)KHBIX
3JIEMEHTOB U X coennHeHni Komno3znnnonueie matepuaibsl. Kepmersl. Xumus
metamwioB (Al,Fe, Sn,Pb,M0o) Xumus wemeramnos: C,Si,S , dhymiepen, kapOuH.
TonnuBa (TBEpHoOE, JKUIKOE, Ta30BOE), CMa304YHbIE MaTepHalbl, MOTOpHBIE
Macia.

Tema 5.1. Xumuueckass wuAeHTU(UKaus. MeToabl XMMHUYECKOTO HCCIEIOBAaHUS U

aHaJM3a BELIECTB M UX HpeBpanieHui. KadecTBEHHBI M KOJIMYECTBEHHBIN
aHayu3.(I'paBuMeTpruecknii, TUTPUMETPUUECKUN, KOMIUIEKCOHOMETPUUECKHUM
METO/Ibl aHAJIN3A).




4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

W3 Hux Ne
No | Tembl npaktrueckux | ®opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHN 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM IIJIAaHOM HE MPETyCMOTPEHO
| |
Bcero
4.4, JlabopaTopHbIEC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh PUBEACHBI B Ta0IHIIC .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJI0EMKOCTh
No TpynoemMkocTb Ne pasena
wn HaunmenoBanue 1a00paTopHbIX paboT (uac) JUCIIUILINH
bI
Cemectp 2
1 | Ompenenenue (DOHTanmenuu) TtemaoBoro 3ddexra 3 3
peaKLMU HEUTPaIU3aALNH.
2 | 3mepeHne W pacyeT DdJICKTPOJHBIX IMOTCHIIMAIOB 3 4
METaJUIOB U 3/IC TaJIbBAHUYECKUX JICMEHTOB.
Bcero: 6

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KyPCOBON PabOThI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs

Bunel camoctosiTenbHON paboThI U €€ TPYAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.
Tabnuna 7 — Buabl caMmocToATebHOM paboThl U €€ TPYJ0EMKOCTh

Bun camocrosTensHoi# paboTh Bcero, uac Cemectp 2, yac

1 2 3

H3ydeHne TeopeTHuecKkoro MaTepuanna JUCIUTLIAHBI 50 50
(TO)

Pacuerno-rpaduueckue 3ananus (PI'3) 2 2

Jomamrnee 3ananue ([13) 4 4

KonTponbubie pabotel 3a0uHnKoB (KP3) 20 20

ITonroroBka Kk npomexxyroyHoi arrecrauuu (ITA) 20 20

Bcero: 96 96

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSTETTEHON PabOThI 00YUYaIOIUXCS IO TUCIUTUTMHE (MOIYJTIO)




Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON pabOThl 00yYaromMXcsl yKa3aHbl B
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6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUEOHBIX W3aHUN

[lepeueHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUHN IIpUBeieH B Tabmule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

[Mudp/ URL aapec

bubnuorpadudeckas ccpuika

KosmuecTBo
9K3EMIUISIPOB B
Ooubmuoreke
(kpome
ANEKTPOHHBIX
9K3EMILISPOB)

https://urait.ru/bco
de/512502

Inunxa, H. JI. OOG1mias xumusi B 2 T.: y4eOHUK 715 BY30B /
H. JI. I'nunka ; mon penakiuei B. A. [Tonkosa,

A. B. babkoBa. — 20-e u3z., nmepepad. u gon. — Mocksa :
UznatensctBo FOpaiit, 2023. — 353 ¢. — (Briciiee
obpaszoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod
e/432806

OO1mast ¥ HeopraHuyuecKasi XuMusl. 3aJJauHuK : y4eOHOe
nocobwue Jtst akageMudeckoro Oakanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. badkunoit, JI. /1.
Tomuno#t. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponnsii // ObC KOpait
[caiiT]

OKHUCIUTENBHO-BOCCTAHOBHUTEIBHBIE MTPOIECCHI : [
DnekTpoHHBIH pecypc] : yuebHoe mocobue / T. E. Kpbinosa,
T. . ®omuuena ; C.-ITerepd. roc. yH-T a3pOKOCM.
npUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE JAaH. - CaHKT-
[TerepOypr : M3a-so I'VAIIL, 2019. - 77 c.

e.lanbook.com»ybo
ok/172907

I'ypos, A. A. Xumus: Teopus U pakTuka. Metaisl u
craBbl : yueOHuK / A. A. I'ypos, I1. B. Ciutuxos, XK. H.
Mennsix ; moa pegakuuen A. A. ['ypoBa. — 2-e u3 ., ucmp.
— Mocksa : MI'TY um. H.D. baymana, 2019.

Xumusi. OCHOBHBIE CTEXHOMETPHUYECKHE 3aKOHBI, CTPOCHUE
BEILECTBA, TEPMOIMHAMHKA, KHHETUKA, PACTBOPBI,
ANEKTPOXUMHUS: [ DIEKTPOHHBIN pecypc] : yuedHoe mocobue /
T. E. Kpsinosa, T. U. ®omuuesa ; C.-Ilerep0. roc. yH-T
a3POKOCM. MPHUOOPOCTPOCHHUS. - DINEKTPOH. TEKCTOBBIE JIaH. -
Cankrt-Ilerepoypr : U3a-o I'VAIIL 2020. - 148 c.

54 X45

Xumus : yueOHHK a7s By30B / A. A. 'ypoB [u 1p.]. - 2-e
u3n., crep. - M. : U3g-so MI'TY um. H. O. baymana, 2004. -
784 c.
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https://znanium.co
m/catalog/documen
t21d=425379#:~:tex
t=http%3A//pilotL
Z.ru/files/10512/

OO6mas u Heopranuveckast Xxumus : B 2 T. T. 1 : 3akoHbI 1
KOHIIETIIUH : yueOHoe rnocobue / mox pen. akagemuka PAH
A. 1O. lluBaxze. - 2-e uza. - Mocksa : JlJabopaTtopus 3HaHuii,
2022. - 495 c. - (YueOHuk y1st BbICIIE mikoubl). - ISBN
978-5-93208-576-9. - Tekct : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/1984044

54 ESS

OcHoBbI 00111e# XUMUH : yueOHoe mocodue / B. 1.
Endumos. - 2-e m3a. - M. : UHOPA-M, 2017. - 256 c.

20

https://urait.ru/bcod
e/536017

Xumus : yueOHuk it By3os / FO. A. JleGenes,
I'. H. ®agees, A. M. I'onry6es, B. H. [llantoBan ; mox obmiei



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://urait.ru/bcode/536017
https://urait.ru/bcode/536017

penakmueii I'. H. @aneeBa. — 2-e u3z., nepepad. u gomn. —
Mocksa : M3natensctBo FOpaiit, 2024. — 431 c. —
(Beicmee oopazoBanue). — ISBN 978-5-534-02453-1. —
Tekcr : anexTponHHsIi / OOpa3zoBarenbHas miaTGopma
FOpaiit [caiiT].

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(OPMaLIMOHHO-TEJIEKOMMYHHUKAITMOHHON ceTu «VHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaIMOHHON ceTu «UVHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BaTENBHBIX PECypcoB HHMOpPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOU cetu «HTEepHET»

URL anpec HaumenoBanue
https://xumuk.ru/ CaiiT 0 XumMun
http://www.hemi.nsu.ru OCHOBBI XUMUH:

00pa3oBaTeNbHbIN
CaiT JIJIsl CTYJICHTOB

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOJIB3yEeMOTO MpPH OCYLIECTBICHUU
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOTr0 IPOTPaMMHOTO obecrieueHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne i/t HaumenoBanue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIIUILTHHE

[lepeuenbr UMCHONB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTaBICH B
Tabauie 11.

Tabmuua 11— IlepedyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTLUTHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayIUTOPUS C UCIOIb30BAaHUEM l'acremno 15
JI€MOHCTPAIMOHHBIX Ta0nuIl U cxeM, [lepuoanueckoil cucTeMsl 32-01

xumudeckux emerToB J[.M.MenneneeBa, o0pa3ios
MHUHEPAJIOB, MOJIeNIEH MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenmamu3vpoBaHHAs XHUMHYECKas JIA0OpATOPHS C l'actrenmno 15
WCIOJIb30BaHUEM JIEMOHCTPAIMOHHBIX IJIAKATOB, 33-02



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

71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUISl OTIPEICIICHUS 33-04
IKBHBAJICHTA METAJIJIa, U3MEPEHUS AJICKTPOIHBIX TIOTCHIINAIIOB,
CKOPOCTHU KOPPO3HMHU- METAIIOB - MUJUTUBOJIBTMETPBI;
AHAIUTUYECKHE U DJICKTPOHHBIC BeChL; JaboparopHbie pH-
METpBI, HEHTPUDYTH U KAJIOPHUMETP.

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTALlUU
00yyJaronuxcs no IUCUUILIMHE TpUBeIeH B Tadbnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHmpoBaHHbINA 3a4ET Crincox BOIpOCOB;
TecTsr;

10.2. B kauecTBe KpUTEPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIII OOYyYalOIMMHCS TPUMEHSETCSl S-0ajulbHasi MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETEHIM, KOTOpasi puBeeHa B Tabmuue 14. B Tedenne cemecTpa MOXKET MCIIOJIB30BATHCS
100-6annpHast ~ mKaja ~ MOMIYJIHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH YpOBHS C(HOPMHUPOBAHHOCTH KOMIIETCHIIUI

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETCHIIUI
5-0ayuipHad mIKama paKTep (bopvmp

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa,

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— OMUPAsICh HAa 3HAHMSI OCHOBHOW W JIOMOJIHUTEIBHOW JIMTEpaTypHI,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYUHBIC TTOJIOKEHUS C MPAKTUUECKOU
JIeATETbHOCTBIO HAIIPABIICHNUS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJa€eT BBIBOJBI K 0000IIEHNUS;

— cBOOOJIHO BJIAJICET CUCTEMON CITeIMATM3UPOBAHHBIX IMOHITHH.

COTIIMYHO»
GavTCHO»

— oOyuJaroIuiics TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
M0 CYILIECTBY WU3JlaraeéT €ro, ONWUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JI€ATEIbHOCTHIO
HallpaBJICHUS;

— apTyYMEHTUPYET HAYUYHBIE MMOJI0KECHHUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIICIMAIU3UPOBAHHbBIX OHSATHM.

«XOpOoLIO»
GavTCHO»

— o0yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI;

— JIONyCKaeT HECYIIECTBEHHbIE OMMOKN U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYJHEHHUS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HaIpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayuHbIE MOJI0KEHHUS,

— 3aTpyIHsAeTCS B (POPMYIUPOBAHUN BHIBOJOB M 0000IICHUIA;

— YaCTUYHO BJIAJIE€T CUCTEMOH CIIENIMAIN3UPOBAHHBIX TOHITHH.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITCTCHITHIA

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TEHO»

— oOyyJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuana;

— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  MPH
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCIIBITBIBACT TPYAHOCTH B MPAKTHUESCKOM NMPUMEHEHUH 3HAHU;

— HE MOXXET apryMEHTHPOBATh HAyYHbIE MTOJIOKEHNUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIICHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bomnpocsr (3amaun) nis sK3aMeHa mpeIcTaBiIeHbl B Tadmmie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne i/t

Kon

Ilepeuens BompocoB (3ama4) a1 SK3aMeHa
P P ( ) HHAWKaTOopa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) st 3aueta / mudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3agera

Ne mi/mm [Tepeuens BompocoB (3ama4) ais 3adera / audd. 3auera

Konx
WHJIUKaTOpa

1. CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MEXaHUKHU: OIIK-1.3.2

1. 3ammmurte ypaBHeHWe Ilmanka, maiite OOBSCHEHUE TIOHSATHIO
KBAaHTOBAsl SHEPIUs
a. JlaiiTe XapakKTEpPUCTUKY U ONPEIEICHUE ITOHATUIO KOPILYCKYJIAPHO-
BOJIHOBOH Jlyaliu3M
0. 3anummre YpaBHenue [le-bpoins, — nalite NOHATUE JJIMHBI
BOJIHKI Jle-bpons.
2.3anumure
HeonpeneneHHocTH ['eii3enOepra, ¢usnueckuii cMbIca .

MATEMAaTHYICCKOC COOTHOIICHHEC HpI/IHHI/IHa

2. CdopmynupyiiTe onpeneneHue MOHATHS «aTom», aroMHoe sapo, | OIIK-1.3.2

JIaiiTe ompeseleHre, YKaKUTE Ha COCTaB aTOMHBIX SZEp.
ChopmynupyiTe OINpeaesieHle U MOHIATHE BOJTHOBOW (PYHKITHH.

3. 3amnumure

IIpuBenure

JJIEKTpOHaMH, naunte nonsatusa Ilpunnuny 3anpera Ilaynu, IIpasuny
XyHpa, npaswity KiieqkoBCKOro.

VpaBuenue Illpenunrepa mns aroma Bonopozaa. | OINK-1.3.2
Chopmymnupyiite MTOHATHE BOJHOBOW  (dyukmuu, Jlaiite
onpenenenue KBaHTOBBIM uMciaaMm, HX (QU3NUECKHI CMBICIL.

IIpUMEPBI  3aIOJTHEHUS aTOMHBIX opOuTanen

4. Coopmynupyiite nonsatue Ilepuoanueckoir cucrtemsl sneMmeHToB. | OIIK-1.3.2

Haiite onpenenenue IlepumonnueckoMy 3akoHy MeHaeneeBa, u
chopmynupyiiTe  coBpeMeHHoe ompeneneHue Ilepuonuveckoro
3akoHa. [laiite ompenenenue rpynnsl, nepuona B IIC. Jlaiite
O00BbCHEHHE TaKUM TOHATHIM, KaK aHAJIOTH, B YEM 3aKIIOYaeTCs C
CYThb 3TOW 3aKOHOMEPHOCTH.

5. Cohopmynupyiite u naiite ompeneneHue TakuM moHsATHsAM, Kak | OIIK-1.3.2

JIIEKTPOHY,

rpyIIe.

paanyCc aTtoMOB W HOHOB, OJSHCPIruu HOHU3aluHu, CpOIACTBO K

BOCCTAHOBUTEIIbHASI ~ CIIOCOOHOCTb. [IpuBenure mpumepbl U
OOBSICHUTE 3aKOHOMEPHOCTh HM3MEHEHUS! CBOWCTB M0 MEPUOJY MU IO

QJICKTPOOTPUIATCIIbHOCTD, OKHCIIUTECIBHO-

6. Cdopmynupyiite nonsitue xumuyecko cpsizu. HazoBute ocHoBHble | OIIK-1.3.2




xapakrepuctukn  X.C. Onumure KBaHTOBO-MEXaHUYECKUE
MPEJCTABICHUSI O MPUPOAE XUMHUYECKOU CBsI3M, Teopus ['eiTiepa u
Jlonpona, paiite moHATHE OOpa30BaHUs JABYXaTOMHOM MOJIEKYJIBI.
JaliTe 00OBbsICHEHHE METOAY BaJIEHTHBIX CBsi3e, yKaxxuTe THUIbl XC.
IIpuBenure npumepsl. KoBameHTHas CBsA3b, JaTh OIPEEICHUE,
IIPUBECTU IPUMEDPBL.

ChopmynupyiiTe MOHATHE XUMHUYECKOHN CBs3H. HeBalleHTHBIC THITBI

XUMUYECKOM CBSI3M: METaUIMYecKas, JaiTe ONpeleleHUue TaKou
CBSI3M M  OOBACHUTE MeXaHU3M OOpa30BaHUS 3TOM XHUMHYECKOU
CBSI3U.

OIIK-1.3.2

[aiite omnpeneneHue yHUBEPCAIbHOMY KBAHTOBO-XMMHUYECKOMY
METOAy  omucaHus  Xumudeckoi  cB3m  (MMO)  meronmy
MoJeKyspHbIx opoutanei nimn  (JIKAO), mpuBenute mpumepsl u
OIpeIeNIUTE MOPSJIOK CBSI3H, MAarHUTHBIE CBOMCTBA.

OIIK-1.3.2

ChopmynupyiiTe TOHATHE THOPUAM3AIMK ATOMHBIX  OpOWTAJCH.
[lepeuncnure Buabl rubpuau3anuii. Jlaite onpeneneHue MOHITUS O
INOJSIPHOCTH  MOJeKysn. [lpuBenure mnpuMmepbl IOJSIPHOM H
HEMOJISIPHON MOJIEKYJIBI.

OIIK-1.3.2

10

ChopmynupyiiTe  ompeneiacHue  paaunoakTUBHOCTH.  HazoBute
Ba)KHEHIIIME CBOWMCTBA PaJMOAKTUBHOIO H3Iy4YeHHs. o -,B- , vy -
W3JIyYEHHS. [arite onpeaeieHue OCHOBHOTI'O 3aKOHA
pannoakTUBHOTO pacnazaa. Jlaiite ompenenenue Koncranre pacmnana

(1)

OIIK-1.3.2

11.

Chopmynupyiite moHsATHE XHUMHUYECKON TepMOAWMHAMHKH. JlaiiTe
oTmpezieNieHue TOJIHOM SHEPruM CUCTeMbl, €€ (PU3MYecKHil CMbICIH,
chopmyIupyiTe TEpBbI 3aKOH TEPMOIUHAMUKH. HAIUILIATE
YpaBHEHHUE NEPBOT0 3aKOHA TEPMOJANHAMUKH.

OIIK-1.V 4

12.

Chopmynupyiite moHsITHE XUMHYECKOW TepMoauHaMuKku. Jlaiite
oTpefieNieHUe CBSI3aHHOM SHEPTUU CUCTEMBI, € (PU3NYeCKHil CMBICT,
chopmynupyiiTe  BTOpOWM  3aKOH TEPMOJAMHAMHUKH, HAIHUIIUTE
YpPaBHEHUE BTOPOTO 3aKOHA TEPMOJIUHAMUKM.

OIIK-1.V 4

13.

Chopmynupyiite mnoHsTHE XUMHYECKOW TepMoauHamuku. [laiite
onpezeneHue cBodboaHoM »Heprun ['MO6ca e€ ¢usmueckuii cMmbic,
HaNUIIUTE ypaBHeHHE [uOOca, yKaxuTe KpPUTEPUN MPOTEKAHUS
peakuuid. 3anuIIMTEe YacTHYIO MPOM3BOAHYIO  YUUTHIBAIOILLYIO
3aBUCHUMOCTh dHepruu ['nb0ca oT coctaBa cucteMsl. Jlaiite moHsTHe
XUMHYECKOI'0 IIOTEHIIHAJIA.

OIIK-1.V 4

14

ChopmynupyiiTe MOHSATHE XUMHUYECKOM KuHeTuKH. [laiTe
ONpEAETICHUEe OCHOBHOTO TIOCTYyJIaTa XUMHYECKOW KHHETUKH.
ChopmynupyiiTe TOHITHE MOJEKYISIPHOCTH PEAKIMU U TMOPSIKa
peaKkIuu. [lepeuncnure ¢akTOpel BIHSIONIME HAa CKOPOCTH
XUMUYECKOM peaklnu. YpaBHEHHE AppeHuyca, ypaBHeHue Bant-

Todda.

OIIK-1.V 4

15.

Chopmynupyiite moHsiTHE  pacTBopa. Ha3o0BUTE  OCHOBHBIE
XapaKTEePUCTUKH pacTBopa. JlaiiTe moHATHE O CIOCO0aX BHIPAKECHUS
KOHIIEHTPAIUH PacTBOPOB, KaKWe BHUJIbI KOHIICHTPAIMI CYIIECTBYIOT.
Hanumure dopmyisr aiis ux pacuéra (M, N,Cm, T, y, ®)

OIIK-1.V 4

16

ChopmynupyiiTe ompenereHue MOHITHS «KOJUIUTaTUBHBIE CBONCTBA
pactBopoBy». JlaiiTe ompeneneHne TaKUM HMOHATHAM, Kak JUPQy3us,
ocMoc, ocMoTuueckoe nasieHue. Chopmynupyiite 3akoH Baut-
l'opda u 3akonsl Paynsa. YkaxuTe 3aBUCUMOCTb TeMIIEpaTypbl
KPUCTAJUTU3AINH U KUTICHUSI OT KOHIIEHTPAIIMH PacTBOpa.

OIIK-1.V 4




17

ChopmynupyiiTe TMOHSATHE 30HHOW TEOPUM KPUCTAIIOB, JaiTe
ompeAesieHue  pealbHbIX  KpucTauioB. JlaiiTe  ompeneneHue
HECTEOXUMETPUUYECKUX COEIMHEHUMN UM COCAMHEHUI MEePEeMEHHOTO
COCTaBa, IPUBEANTE MPUMEPBI KPUCTAILUIOB IEPEMEHHOI'O COCTABA

OIIK-1.V 4

18.

Cdopmynupyiite monatue pactBopa. [laiiTe onpenencHue cocTaBy
pactBopa. Kakue arperaTHble COCTOSHHA pacTBOpOoB Brl 3Haere
XKunkue pactBopsl. [laliTe omnpenencHue M (PU3MUYECKHIA CMBICI
TAKOIO SIBJICHUS, KaK, MIEKTPOJIUTUYECKAs IUCCOLMALAS PACTBOPOB.
[IpuBeauTe NPUMEPBL.

OIIK-1.V 4

19

ChopmynupyiiTe TOHATHE  DJEKTPOJIHTA, JaWTe OIpeACIICHHE
CHJIBHOTO M ciaboro sjekTponuTa. Jlaiite ompeneneHue creneHH
mucconanuu. IlpuBeaure npumepsl. 3anuuiure 3akoHbl Payns s
AIIEKTPOJIUTOB, H30TOHMUECKUH KO DUIMEHT, PU3MYECKUIl CMBICI.

OIIK-1.Y 4

20.

ChopmynupyiiTe TOHSATHE.  BOJOPOAHBIM moka3arenb.  Jlaiite
omnpeieJieHne HMOHHOTO NMPOM3BeAeHUsT BObl. HanmuiuTe ypaBHeHHe
JUIst pacuéra BOJIOPOAHOTO MOKA3aTesl.

OIIK-1.YV 4

21.

ChopmynupyiiTe  omnpeneicHue TaKuX MOHATHHA Kak: [waponus
cojieil, MOHHO-OOMEHHBIE PEAKIIMH, IMEPEYUCIUTE BHUJbI THAPOIIU3A,
npuBeAUTe MNpuMepbl (Tpu TuHa ruaponusa). Ompepenute  pH-
pacTBOPOB rUAPOJIN3a, JaWTE ONpeeseHHe COBMECTHOI'O THPOIIN3a,
IPUBEINTE IPUMEPBIL.

OIIK-1.V 4

22.

Coopmynupyiite moHsiTHE TpPOM3BEACHUsT pacTBopuMocTH. [laiite
olpeseNieHHe  Tporecca  pacTBopeHus. Jlaiite  ompeneneHue
HACBIIICHHBIX ~ pacTBOpoB. Jlaiite onpenencHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIYMCIICEHUE PACTBOPUMOCTH B MOJIB/JI, I/JI,

OIIK-1.V 4

23.

ChopmynupyiiTe MOHSATHE OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX
npoueccoB.  Jlaiite ompeneneHue OKUCIUTENb, BOCCTAHOBUTEIIb,
MPUBEIUTE IPUMEPBI U YKAKUTE, B KAKUX CIydasX MOXKET OJIUH U
TOT XKe DJIEMEHT BBICTYIIATh KaK OKUCJIINTCIIb nJin KaK
BOCCTAHOBUTEb.

OIIK-1.Y 4

24.

Chopmynupyiite moHATHE «DIEKTPOAHBIA MOTeHHHam». [laiite
omnpeneneHue W (PU3NYECKH CMBICI JBOWHOTO  DJIEKTPUUYECKOTO
cinosi.  OObBsiCHUTE SIBIEHUS CKauyka TMOTeHIMana.  Hamummre
ypaBHeHue HepHcra.

OIIK-1.V 4
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ChopmynupyiiTe TOHSTHE TadbBaHUYECKOTO JJIEMEHTa, JaiiTe
OTIpe/ICIICHUE TOHATUS «DJIEKTPOI» B IJICKTPOXUMHUU, HAIMUIIUTE
ypaBHeHHe HepHcTa, ykaxuTe, Kakue MPOLECChl MPOTEKAlT Ha
KaToJie, a KaKWe Ha aHOoJe. 3alUIIUTEe TOKOOOPa3yIOIIyl PEaKIHIo
JUIST  TadbBaHUYECKOTO DJIEMEHTa M CXeMy TallbBaHUYECKOTO
aneMeHTta. JlaliTe ompeaeneHue JIEKTPOJUTHYECKOrO KIk04a, €ro
(bU3HYECKUN CMBICI.

OIIK-1.V 4

26

ChopmynupyiiTe MOHATHE SJIEKTPOJIM3a PACIIaBOB U PacCTBOPOB,
JalTe OMNpeNeieHUe 3TOro SIBJICHUS,  HAMUIIUTE  IMPOLECCHI
MPOTEKAIoNIMe Ha aHoJe M Ha Karoie. Hamummure ypaBHEHHE
@Dapanes A5 dIEKTPOIN3a, 00BACHUTE (DU3MUECKUN CMBICT ,JaiiTe
olnpeziesieHUue 3JIeKTPOXHUMHUYECKOTO SKBUBAJIEHTA.

OIIK-1.V 4

27.

CdopmynupyiiTe TOHATHE KOPPO3US MEeTaJUIOB. HazoBute akTopsl,
BIUSIOUIME Ha KOpPpo3uio MeTauioB. OOBSCHUTE MEXaHU3M
KOPPO3MOHHBIX IporeccoB. Ha3oBuTe cmocoObl 3alUThl  OT
KOPpPO3HH.

OIIK-1.V 4

28.

Chopmynupyiite  mousTue crany. HasoBure  OCHOBHBIE
KOHCTPYKUHOHHbIE MeTajulbl. CpoiictBa  AmoMuHusi, Xpowma,

OIIK-1.V 4




XKeneza, ux mnomyueHue U paQUHUPOBAHHE, HCIOIH30BAHUE B
CaMOJIETOCTPOEHUH U IPUOOPOCTPOCHUH.

29. Chopmynupyiite moHsTHE TOIMMEPOB, cTpoeHue mnoiumepoB u | OIIK-1.3.2
CHOCOOBI  TOJNYYCHUs, HA30BHTE MPHUMECHEHHE TIOJMMEPOB B
IPOMBIIIICHHOCTH

30. ChopmynupyiiTe MOHATHE XUMHYECKOW uaeHTu(dukanuu Bemects, | OITK-1.3.2

HazoBurte MeToabl KOJIMYECTBEHHOIrO aHaius3a. Kakue BUIBI
MHCTPYMEHTAJILHOTO aHAJIN3a Bbl 3HACTE.

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOIHEHHUSI KYPCOBOH paboThI

[lepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI

No 11/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
3 KYpCOBOi1 pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpocsl s npoBeneHUs MPOMEXYTOYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA

MpeJICTaBICHBI B Ta0nwmie 18.
Tabauna 18 — [lpumepHbIi IepeyeHb BOMPOCOB JJIsl TECTOB

Ne i/t

[IpumepHBIii IepeueHb BOMPOCOB sl TECTOB

Kon
WHJUKATOpa

[IpounTaiite 3a1aHue U 3aMUIIUTE Pa3BEPHYTHIN OOOCHOBAHHBIN OTBET
Kakue KBaHTOBBIC YMCIIA MTOJTHOCTHIO XapaKTEPU3YIOT SHEPTUIO
AJIEKTPOHA

Omanon omeema: B keanmosoti mexanuxe kaxcoas AO onpeoensemcs
mpems K8AHMOBbIMU YUCIAMU. N -2]IA8HOe KBAHMOB0E YUCIIO,
onpeoesnsiem oowuli 3anac dHepeuu (npunumaem 3uadenus 1,2,3 u m.o.
00 ©)

| —-opbumanvHoe Keanmosgoe Yucio onpeoensem opoumanbHvlll MOMEHM
Konuyecmea 0sudiceHutl snekmpona (npunumaem 3uaverus 0,1,2,3 u m.o.
0o N-1). Kasicoomy 3nauenuro enagHo2o KeaHmoeo20 4ucia,
coomeemcmayem N 3HAUeHUll OpOUMANILHO20 K8aHmMoeo2o uucia l.
OpoumanvHwlli MOMEHM Koaudecmea oeudxcernutl, smo eekmop, (L) eco
abCoONIOMHAsL 8eNUYUHA NPUHUMAEN CIPO20 ONPeOelEéHHble K8AHMOBble
sHaueHus. Takum oopasom, obo3HaueHue 1100020 NOOYPOBHSI
onpeoensiemcs 08yMsl KBAHMOBLIMU YUCIAMU, 2NABHBIM U OPOUMATILHBIM
KeaHmogvimu yuciamu. L

M, — MacHumHoe K8AHMOoBoe YUCIIO ONPEOeNsien 603MOICHbLE 3HAYEHUS]

npoekyuu opoUmManrbHO20 MOMEHMA KOAUYECmEa O8UNCEHUS JIeKMPOHA
Ha uxkcuposanHoe HanpasieHue 8 nPoCmparcme.
Mg — cnuHoB0€e KEAHMOBOE YUCTO — COOCMBEHHBIU MACHUMHBLL MOMEHM

umnynvca, npoeKkyusd 6ekmopa CnuHa Ha onpedeﬂéHHoe Hanpaejenue

BHEULHE2O NOoJisd, MOMHCEM NPUHUMANTb 3HAYEHUA ms =t E,

Taxum 0bpazom NOAHYIO IHEPIUIO INEeKMPOHA XAPAKMEPUSYIOM
N -enasHoe Keawmogoe yucio u |-opoumanbHoe K6AHMOB0Ee YUCO

OIIK-1.3.2

[IpounTaiite 3a1anue, BHIOEPUTE MPABUIBHBIA OTBET U apryMEHTUPYHTE
ATOT BBIOOD.
B arome, anekTpoHHas popmyiia KOTOPOro

OIIK-1.3.2




1522s22p°3s23p°3d194s24pP4d35s2, ... BaeHTHBIX 2MEKTPOHOB . ..

a.3; b. 2;

c.9; d.5;

Apaymenmuposantulli omeem:

CoenacHo 21eKmpoHHO20 NACKOPMA , ONpedeuM dNeMeHm, IMo HUOOU,
HA 8HeUHell 2JIeKMPOHHOU OpOUmany Haxo0amcs 2 CHAPEeHHbIX
anexmpona Ha 5% - nodyposne , Komopwle 6030yHcOaACy Nepexoosm Ha
5-p! nodyposensv a maxace 3 snexmpona na 4d3-nodyposne, maxum
o6pazom 5 necnapennvix snexmponos(5s5ptad®) onpeoensiom
KOJIUYECMB0 8AIeHMHbBIX IJIeKMPOHOS.

IIpasunvuviii omsem: d

[IpounTaiiTe TEKCT, BHIOEPUTE MIPABUIILHBIN OTBET M 3aIIMIIMTE
MOCJIE0BATEIBHO DJIEMEHTHI B TOPS/IKE YBEIMYEHUSI CIIMHOBATIEHTHOCTH
IUISL CIEAYIOIIMX DJIEMEHTOB B BO30YXKIEHHOM COCTOSHHH.

a.Al ; b. Mn;

d. Be; e. As

Koy npasuiviozo omsema. d, a,e,b

OIIK-1.3.2

IIpounTaiite TeKCT U ycTaHOBUTE cooTBeTcTBUE. K Kaxknoit mozunum,
JAHHOM B JIEBOM CTOJIOLIE, TOA0EPUTE COOTBETCTBYIOLIYIO O3ULIMIO B
paBoM crojioue. Ha BHeIIHEM 3JeKTPOHHOM YPOBHE HaXOJUTCS :

a. Sc; 1. 3 a;mekTpoHa
b. Sh; 2. 4 seKkTpoHa
d. Ge; 3. 1 siekTpoH

e. Si 4. 2 anexkTpoHa
5. 5 3NIeKTpOHOB
6. 6 2IEKTPOHOB

Kll04 npasujlbHoco omeema.

a b d e
4 5 2 2

OIIK-1.3.2

[IpounTaiite TEeKCT, BEIOEpUTE NMPaBUIbHbIC BApUAHTHI OTBETA U
3aMUIIUTE apryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

W3 npe10’keHHOT0 TIepeyHs BEIEeCTB BHIOEPHUTE BEIIECTBA MOHHOTO
CTPOCHUS B KOTOPOM IPUCYTCTBYET KOBAJICHTHAS TIOJISIPHAST CBS3b!

1. Xnoposonopon, 2.Kapoonar narpus, 3. Okcuz cepsi (1V), 4. AMmuak,
5. Cynbdar xeneza(ll)

IIpaBuibHBIN OTBET:2,5.

Ob6ocHoBanue: NOHHYIO KPUCTAIUTMYECKYIO CTPYKTYPY HMEIOT BEIIECTBA
B y3JIaX KOTOPBIX HAXOAATCS MOHBI, HO CJIO’KHBIE HOHBI 00Pa3yIOTCs U3
3JICMEHTOB C Pa3HO 3eKTpooTpuIaTeiIbHOCThI0. Kak 1o CO32- B
kapOonare Hatpust u SO42- B cynbdare xenesa, IJie MeX1y KUCIOPOIOM
Y DJIEMEHTOM KOBAJICHTHAS TIOJISIPHAS CBsI3b. TakuM 00pa3oM Coiu
UMEIOT MOHHYIO CBS3b, HO CIIO’KHBIE HOHBI BHYTPU KPUCTAJIJIOB UMEIOT
KOBAJICHTHYO NOJSIpHY0. OCTa bHBIE MPEIIOKEHHBIC BEIIECTBA UMEIOT
MOJIEKYJISIPHBIE CTPYKTYPBI

OIIK-1.3.2

[IpounTaiiTe TEKCT U 3aNHUILNTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
JlaiiTe onpesienieHre BOJIHOBOM (DYHKLNH, YKOKUTE €€ HU3NUECKUN
CMBICIL.

Omanonnwiii omeem:3aKoHbl OBUNCEHUS YACTNUY 8 KBAHMOBOU MEXAHUKE
svipadicaiomcesi ypasnenuem Lllpéounzepa. Omo ypasnenue

OIIK-1.Y 4




npedcmasisiem coboti ouggeperyuaivroe ypasHenue 8 YaCmubix
npouU3600HbIX. DMO YpasHeHUe ONUCLIBaem NogedeHue d1eKmMpoHd 8
amome, Mo ecmbv C6:3b18aem IHEP2UIO CUCMEMbI C €€ BOTHOBbIM
osudicenuem. Taxum oopazom eonnosas hyukyus (v )xapaxmepuzyem
8EPOAMHOCb HAXOMHCOCHUS DIeKMPOHA 8 NPOCMPAHCIEe, MO eCMb
@uzuuecKuti CMuIC, 3M0 001ACMb 8 NPOCMPAHCMEe, 20€ 8EPOSIMHOCHIb
HAaXoxcOeHUst 2NeKMPOHA MAKCUMATbHO, 2y 001acmy HA3bleaem
opbumanvio.

7. | IIpounraiite TEKCT, BEIOEPUTE MPABUIIBHBINA OTBET M 3aMUIINTE OIIK-1.V 4
apryMeHTbI, 000CHOBBIBaIOIINE BBIOOP. Pacmonoxuth smeMeHTsI A
MOATPYIIIBI B TOPSIKE YCHIICHUS METAJUTHUECKUX CBOMCTB:
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
Apeymenmupoeannusiii omeem: C ygenuueHuem amomHo2o paouyca
VBeNUUUBAIOMCS 80CCINAHOBUMENbHbIE COUCMA, MO eCMb
memannuyeckue, paouyc 6 [1CO 6 noopynne ceepxy 6HuU3 ygeauuusaenmcs,
COOMBEMCMBEHHO U MEMALIUYHOCHb VE8ETUYUBACHICSL
Ilpasunvruviti omseem: a
8. | [IpounTaiiTe TeKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3AMUIINTE OIIK-1.Y 4
apryMeHThbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA
B xnopuze kanbiust CaCly ... xumudeckas CBsi3b.
d. HENOoJIsIpHasA KOBAJICHTHAS,
b. monsipHast KOBaJleHTHAs,
C. MOHHaH,
d. MeTamnyeckas
Omeem: Hounas;
Ob6ocnosanue omsema:CaCly, amo conv obpazasannas snemenmamu ¢
As/o0 >1.9, cea3b uonnas
9. | [IpounTaiiTe TEKCT U yCTAHOBUTE MOCIIEIOBATEILHOCTh METAJLIOB, OIIK-1.Y 4
KOTOpbI€ BOCCTaHABIUBAIOTCA Ha KaTOJIe TIPU AJIEKTPOIIN3E PACTBOPOB
coneil: 1.Cynbdat menu,
2. Hutpart cepebpa,
3. Cynbdar xenesa,
4.Cynbdar nuHka
lNpaBunbHbIG 0TBET:2,1,3 /4.
10.| IIpouuTaiiTe TekcT, BEIOGPHUTE MPABUIbHBIE BAPUAHTHI OTBETA U OIIK-1.Y 4

3aMUIIUTe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB. M3 uncia,
yKa3aHHBIX B PSJIy 2JIEMEHTOB BBIOEPUTE SIIEMEHTHI, IS KOTOPBIX
XapakTepHa IMOCTOSIHHAS CTENIEHb OKUCIIECHUS.

1.K, 2.Br, 3.1, 4. Mn, 5. Ca.

npasuivHuit omeem 1,5.

Obocnosanue:.Ha enewneri 21ekmpoHHOLU OpoOUmManu y Kaaus Haxooumcs
MONILKO OOUH INIEKMPOH , NOIMOMY OH MOJACEM 0mMOaA8amy €20 U
nposeiame cm ok +1, y kanvyus 2 2aAKMpoHa OH MOAcem omoasamay




MONbLKO 2 21IeKMPOHA U NPOAEIAMb CM 0K +2.

11.

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.
Jaiite onpeesieHne rajJbBaHUYECKOr0 AIEMEHTA.

Omanon omeema: I anb8aHuyecKuli nemeHm, 3mo ycmpoucmaea, npu
NOMOWU KOMOPO20 XUMUUECKAsL IHEP2UsL NEPEXOOUM 8 INEeKMPUUECKVIO
3a C4ém OKUCTUMENIbHO-80CCMAHOBUMENILHO20 Npoyecca. ¥Ycmpoucmaeo
npeocmaeusem coooli 08a I1eKmMpoOd MeMAaIIUYecKux, J1eKmpoum u
anekmpoaumuyeckuil kuoy. Ha snekmpooe (kamooe) npomexaem
npoyecc 860CCMAaHOBIeHUsI KAMUOHO8 HA NieKkmpoode( aHode)npoyecc
OKUCTeHUs MemaJiid.

OIIK-1.3.2

12.

[IpounTaiite TEKCT, BEIOEPUTE MPABUIBHBIA BApUAHT OTBET U 3aIHIINTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

3aK0H, KOTOPBIH ITACUT, YTO KOJUYECTBO Ta3a, PACTBOPCHHOTO B
KHUJIKOCTH, TIPOTIOPIIUOHAIBHO €r0 apIUaIbHOMY JTaBJICHUIO:

a. 3akoH JlanbTOHA

b. 3akown I'eii Jlroccaka

C. 3akoH ['enpu

d. 3akon Payis

npAsUIbHbILL OMEem C.

Obocnosanue omeema: 3aKoH, no KOMOPOMY NPU NOCMOSHHOU
memnepamype pacmeopumocmys (KOHYyeHmpayus) eaza 6 OaHHOu
ACUOKOCMU NPSAMO NPONOPYUOHANLHA OABILEHUIO IMO20 2a3d HAO
PACmMBOPoOM .ONUCan aneauickum xumuxkom Y. I'enpu 3axon npueooen
JUWD OJI51 UOCATIbHBIX U NPEOebHO Pa30a6/IeHHbIX PACMBOPO8 U
negvicoxkux oasnenuil. Cm = K P, K — koncmanma I'enpu, -P-
napyuanvroe oasnenue, Cm — MOISAPHAS KOHYEHMPAYUSL.

OIIK-1.3.2

13.

IIpounTaiiTe TEKCT U yCTaHOBUTE MOCIEI0BATEILHOCTh BO3pACTAHUS
3Ha4eHus1 PH UX BOIHBIX PACTBOPOB ISl CIEAYIONINX BEIIECTB:

1. Cynboar xenesa(lll)

2. Hutpar nutus ,

3. Cunukar Kaaus,

4. Cepnas KUCTIOTa

Ipasunvnuviti omgem: 4 —1—2—3.

OIIK-1.3.2

14.

[IpounTaiite TEKCT M YCTAaHOBUTE COOTBETCTBHE. K Kakaoil MO3ULNH,
JAHHOW B JIEBOM CTOJOIlE, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIIMIO B
MIPaBOM CTOJIO1IE

a......3s23p%3d! 4s24p°4d° 1. Sc,
b....... 4524p%40195525p35(° 2. Ge,
d. ......4s24p%4d° 3. Sh,
Y 3523p?3d° 4. Si

IIpasunvrvii omeem.

a b d e
1 3 2 4

OIIK-1.3.2

15.

HpoanaﬁTe TCKCT, BBIGepI/ITe IPaBHUJILHBIC BApUAHTBI OTBCTA U




3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

@opmynbl sl pacdeTa U3MEHEHMsI SHTAIbIIMM U SHTPONUU B XOJe

XMMHUYECKOHN peaklMy, IIpoTeKarole o ypasHeHuto 2A + 3B = C + 4D,
uMeeT BUJ: ...

a. AH o = (AHc + AHp) - (AHA + (AHg);

b. AH_. s = (AHc +4 AHp) - (2 AH + 3 AHg);
C. AH . = (2 AHa +3 AHg) - (AHc +4 AHp);
d. AS) o = (Sc +4 S0) - (2 Sa + 3S);

e. AS) o = (ASa + ASg) + (ASc + ASp)

0 AS, e = (ASa +ASs) + (ASc + ASp)

Ipasunvnviti omeem: b, d.

Obocnosanue omsema: Co2nacHo nepeomy u 6mopomy CieoCmeuro
3axona I'ecca mennogou 3¢pghexm xum. peakyuu pager cymme d3maibnuil
NPOOYKMO8 peakyuu ¢ y4émom CmexuomMempuieckux Ko3gguyuenmos
MUHYC CYMMA IHATbNULL UCXOOHBIX eUjeCME C YUEMOM
cmexuomempuyeckux koagouyuenmos. /s sHmponutino2o s¢hghexma
AHANI02UYHO.

16.

[TpounTaiiTe TEKCT U 3aNMIIUTE Pa3BEPHYTHII 000OCHOBAHHBIN OTBET.
JlaiiTe onpeneneHue pacTBopa, yKakKuTe CBOMCTBA PACTBOPOB U
CIIOCOOBI BBIPXKECHUS KOHIICHTPAIHA.

Omanon omeema: Pacmeop-3mo o0nopooHas comozennasn cucmema
COCMOAWAsL U3 pACMBOPUMEsi PACMBOPEHHO20 8euecmed U NPoOyKmos
ux ezaumooeucmaeust. (uonvl, moaexyivt) OCHOBHOU XapaKmMepucmuKou
pacmeopa ssnsemcs e2o cocmas. Cocmas onpedensiemcs
KOHYEHMPayusmu.

npoyenmnas: C = L~1OO% Cuy=

%(macc)

. m

n

m_ ) V. MV
P-pa YMOJISIPHASL. ,

m

Cy=—
HOPMANbHAS M™-V |

C. = Macseonsa 12 moaw | ke

m
MOﬂﬂ]ZbHaﬂ : M seujecmed ’ mpacm(;opum&m
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17.

[IpounTaiite TekcT, BBIOEpUTE TPABUIBHBIN OTBET U 3alUILIUTE
apryMeHThI, 000CHOBBIBAIOIIIE BHIOOP OTBETA, BEIOEPUTE BBIPAKCHHE
JUTSI KOHCTAHTBI PABHOBECHSI CHCTEMBI OOpAaTUMBIX PEaKITUH ISt
CJIEIYIOILEr0 YpaBHEHUS
2N2(r) + O2(r) « 2N20 (1)
o INOF _ INO]
[N,]J°[O,] [N,][O,]
N,J? N,OJ?
CK:[ 2][C)22]’ dK:[ 201
[N,O] [N.]
Ilpasunvruviti omeem: a
Obocnosanue:ons nobou cucmemvi:aA+bB—cC+dD, Cozenacro
KUHeMUu4eckoMmy ypasHenuio npsamoil peaxyuu: o=k -C»-CJe, .

OIIK-1.YV 4




— — “. ne . np — — —
b=k CC CD ’, 8 MOMEHmM HACMYNJICHUS pABHOBECUs v v

3

0o0paTHOM:

KCrC _k-CECP ==K,

Taxum obpazom :

K =[C]¢-[D]¥ [A)?[B]°, credosamenvro omsem a

18.| IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD B MOPSIKE OIIK-1.V 4
yBenudyeHus: Macchl pactBopéHHOTo NaxSO4, BemecTBa, 00BEMBI
PacTBOPOB OJMHAKOBBIC, TUIOTHOCTh PUHATH =~ 1, €CITU KOHICHTpAIUs
3TUX PaCTBOPOB:
a. 0,lnpouentnast  b. 0.1monspHas
c. 0.1nopmaneuas  d.0.1 MonsIbHas
3anumuTe COOTBETCTBYIONIYIO TIOCJEIOBATEIILHOCT OYKB  clieBa
HaIpaso.
Ipasunvuviti omsem: a,c,d,b
19.| IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K Ka)X 01 MMO3HIINH, OIIK-1.V 4
JAHHOU B JICBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIILYIO TIO3HIIHIO B
npaBoM ctonbie. OnpenenanTe UBET HHANKATOpa - (eHondTageHa
a. KBr 1.ManuHOBBII
b. NaOH 2.beciBeTHbBIN
c. LiCl 3. K&t
d. Na2CO3 4. Cunmii
NPABUILHDIL OMEEN!.
a b C d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABUIIbHBIC BAPUAHTHI OTBETA U OIIK-1.Y 4

3aIHIITUTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB. Y KAXKHUTE
raJlbBaHUYECKUE DIIEMEHTHI, KOHIIEHTpAIUs CoJieil paBHA 1 MOIb/T, B
KOTOPBIX CBUHEI] BBITOHSICT (HYHKIIUIO aHOJIA:

a. MeTHO-CBUHITOBBIN C. CBUHIIOBO- HUKEJIEBLII

b. CBunioBo-1uHKOBBIN 0. CBUHIIOBO-CEpEOPSHBIIt

Ipasunvuviti omeem: @, d .

Obocnosanue omseema. /[ns onpedenenus anooda, Heodxooumo
paccuumams pagHOBeCH»lll IeKMPOOHbIIL NOMEYUAT HO YPAGHEHUIO
Hepncma, yuumuleas, umo konyenmpayuu conetl 00UHAKo8ble, MOHCHO
UCNONIBb3068AMb CIMAHOAPMHBII JJIeKMPOOHbIU NOMEHYUA, |

0 _ 0 0 . 0 0
Prizini = -0,25B Pevz 1o < Pewzricur Povzipn < q)Ag*/Ag
Prng =+0799B @7, =-0,7638 ¢,  =+0,337B

(ngZ*/Pb =-0,126B (ol(\)liz*/Ni =-0,25B

¢gb2*/Pb < ¢f\g*/Ag (/)gbzwpb < (DguZ*/Cu QJleKmp 00, Yy Komopozco

91eKMPOOHbIL NOMEHYUAT Dolee 2NeKMPOoOmpUyamenvHslil, 6yoem
BLINOJIHAMb (DYHKYUIO AHOOA.




21.

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHII 0OOCHOBAHHBII OTBET
Ornpenenenue, 4To ABJISIETCS KPUTEPUEM IPOTEKAHUS PEAKIUU

g peakun A—B, xoTopas mpakTH4ecku UJET 10 KOHIIA ONpEeAeInuTe
AS peaxiuu, eciii peaklus 3K30TepMUYECKasl.

Omanouuwvitl omeem: DK30mepMuyecKas peakyus no YCiosuio, mo echb
AHpeauu <0, Kpumepuem npomexanus peaxyuu a61s1emcs usmMeHeHue
c60600nou  sHepeuu lubdbca, ecnu  AG<0, mo makas peaxyus
8o3modicHa coenacto ypasuenuto: AG = AHpeaquu - T'AS |, Ho max kax
AHpeayuu <O, no ycnosuro, a peaxyuss npomexaem eciu AG < 0,
C1ed08amenbHo, CO2IACHO ypasheHuto dHepeuu lubdca, AS mooxcem
uUMemb BeIUYUHY U NOJONCUMETbHYIO U OMPUYAMETbHYI, HO YCI08Ue

00JI2ICHO OBbIMb BLINOAHENO " |AH | > |T AS| :

OIIK-1.V 4

22.

IIpounTaiite TeKCT U yctaHOBUTE cooTBeTcTBUE. K Kayknoit mo3unum,
TAHHOH B JIEBOM CTOJIOIIE, TOAOEPUTE COOTBETCTBYIOUIYIO MTO3UIUIO B
paBoM crondue. [l peakuuu npu 1aHHBIX YCIOBUS BO3MOXKHO
IIPOTEKaHUE:

a. AH>0, AS<O0; 1. B mpsAMOM HarpaBJICHUH .
b. AH<0, AS>0; 2. B OOpaTHOM HampaBICHUH.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHS
d. AH<0, AS<0

[IpaBusIbHBIN OTBET:

a b
2 1 1 1

(@]
o

OIIK-1.3.2

23.

[IpounTaiite TekcT, BBIOEpUTE IPABUIBHBIN OTBET U 3aUILIUTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOp OTBETA.

TennoBoii 3¢ ekt XuMUUecKol peakiiu, MpoTeKarole npu
IIOCTOSIHHOM JIaBJICHUH, PABEH U3MEHEHHUIO:

a. BHYTPEHHEU dHEPrUH;

b. sHTanBINY;

C. sHepruu ['n66c¢a;

d.3HTpOIHH.

Omesem: b.

Omeem: Tennogou 3¢hgpexm xumuyeckou peaxkyuu onpeoeisiemcs
coenacHo nepsomy 3akony mepmoounamuxu. AH = AUHPAV,
C1e006amenbHO Omeem: IHMAanIbnuU.

OIIK-1.3.2

24.

[Tpounraiite TEKCT, BLIOEPUTE MpPABHIILHBIE BapUAaHTHI OTBETA W
3aIUIINTE apryMeHTHl, 000CHOBBIBAIONINE BEIGOP OTBETOB
Ipomecc Fe** + 2e = Fe® mpoucxomuT B ranbBaHMYECKOM dJIEMEHTE,
KOHIIEHTPAIIHH comel 1 MoIb/m

a.Mg | MgCl; || FeSOq4 | Fe

b.Fe | FeClz || NiClz | Ni

C.Al| AICIs || FeClz | Fe

d.Fe | FeSOq || CuSO4 | Cu

OIIK-1.3.2




IIpasunvhoviii omeem: a, C.
Obocnosanue: Ilpoyecc soccmanognenus npoucxooum Ha 31eKmpooe,

nomeyuail Komopoczo bonee 3Jl€Kmp0n0ﬂ09fCMmeﬂbelﬁ.

(/)E”B/Ni =-0,25B > (/)ge%/Fe =-0,44B BoccraoButens Ni

0 _ 0 _
Pes ey =+0,34B > Peoejpg = 0,44B BoccraHoButenp  Cu

(/)2@ a = -1,668B < (0292+ e = —0,44B BoccranoBurenp  Fe

=-0,44B Boccranosutens Fe '

=-236B < (/’Ee

0
(DMgZ*/Mg > |Fe

25.

[IpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBME. K KaXa0il MO3MLHUH,
JAHHOW B JIEBOM CTOJIOIE, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIIMIO B
MpaBoOM CTOJIOIE. B KOHTaKTe HAXOIATCS METAJUIBI B PA3IMYHBIX Cpelax
KaKue MPOLeCChl MPOTEKAOT Ha KATOE.

a. Zn/Fe pH <7 1. Pb®* +2e = Pb°

b. Cu/Fe pH >7 2. 02 +2H,0 + 4 & -40H"
c. Pb/Fe pH =7 3. Fe?* +2e = Fe°

d. Ni/Cu pH <7 4.2H20 - 4§ — Op + 4H*
5.2H*+2& — Hy°

[IpaBusIbHBIN OTBET:

a b c d
5 2 2 5

OIIK-1.3.2

26.

[TpounTaiiTe TEKCT U 3aNMIIUTE Pa3BEPHYTHII 00OCHOBAHHBIN OTBET.
[Ipu srekTponn3e BOTHOTO pPacTBOpPA, MEPEUMCICHHBIX HUXKE, Ha
WHEPTHBIX DJIEKTPOAAX BBIICISIOTCS TOJIBKO BOJAOPOJ U KUCIOPO/I.
a.ZnCly;  b.KF; ¢.ZnSOs; d.KClI;

Omanon omeema: Snekpoaus, 3mo npoyeccol, npomexKaouue Ha
INEKMPOOAX NPU NPOXOHCOEHUU NOCMOAHHO20 INEKMPULECKO20 MOKA.
Conv, 00pazo6annas akmueHbIM Memaiom, JNeKMpPOOHbIll NOMEHYUA
Memaia menviie 1eKmpoOnslll. NOMEHYUALd 6000po0a u3 800wl ( -
0,76B), nosmomy na kamooe occmanasiusaemcs 6000poo u3 600w, Ha
aHoOe OKUCTAEMCS KUCIOPOO U3 800bl, MAK KAK INeKMPOOHbILL

0 o
nomenyuan pmopa ¢, =+2,6B> uem onexkmpoouslii nomenyuan
2

KUCZI0pOOa U3 600bl (0320,02 =+1,368

Tpasunvnwiii omsem.: b

OIIK-1.3.2

27.

[IpounTaiite TekcT, BEIOEPUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBatoIME BEIOOp oTBeTa. [lpu snekrponuse
BOZHOI'O PACTBOPA ... HA JJIEKTPOJAX MPOUCXOIAT IPOLECCHI:
2H,0 +2e =H; +20H, S*-2e=5°

a. NaxSOq; b. CdSOqs ;
c. CuS; d. NasS ;
e. NaxSO3

Ipasunvusiii omsem d.

Obocnosanue: Conb, 00pa308aHHASL AKMUBHBIM MEMALIOM,
INEKMPOOHBIL NOMEHYUAT MEMAIA MeHbUe NOMEHYUANA 8000POOA U3
600bi( -0,76B), nosmomy na kamooe eéoccmanasiusaemcsi 8000poo u3
80001, Ha anoode okucisemcs KUciopoo u3 800bl, max KaxK 31eKmpoOHblil

0 o
nomenyuan @, . =—0,48B menvue uem snexmpoonbviil

HomeHyuan (08,20,02 =+1,368

OIIK-1.3.2




28. OIIK-1.3.2

IIpounTaiite TEKCT U YCTAHOBUTE IIOCIIEJ0BATEIBLHOCTD
pa3psHKEHUs BEILECTB HAa KaTOAE IPU IMPOXO0XKIACHUU IIOCTOSIHHOTO
JNIEKTPUYECKOrO TOKA JJIA CIEAYIOIIHUX PACTBOPOB:

a. xmopuaa meau (1),
b.cepHoli KUCITOTHI,
c.xmopuma xenesa (1),
d..cynbdara HEKE,

Ipasunvuviti omsem: a. b. d. c.

29.| IIpounTaiiTe TEKCT, BEIOEPUTE MPaBUILHBIC BAPUAHTHI OTBETA U OIIK-1.3.2
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIONINE BEIOOP OTBETOB. J1JIs1 3aIUTHI
KaJIMHUsI OT KOPPO3UHU BO BIIAXKHOM BO3yXe B KAYECTBE KATOAHOTO
MTOKPBITHS MOKHO MCIIOJIb30BATh ...

a. Al; b. Mn ;

c.Co; d. Cu

Ipasunvuviti omsem: ¢, d.

Obocrnosarnue: KamoOHbiM NOKPLIMUEM MOICEN CILYHCUMb MEMAl,
9NeKMPOOHBLL NOMEHYUATL KOMOPO20 boJiee 21eKmMpPONOI0HCUMENbHbLL
yem 3auunaemolil Mema, CO2IACHO MAOIUYbl CMAHOAPMHBIX
INEKMPOOHLIX NOMEHYUAL08 boJlee INeKMPONONIOHCUMENbHbLE
nomenyuanvl, y memannos: ¢. Co, d. Cu

30.| [IpounTaiiTe TEKCT M yCTaHOBUTE cOOTBETCTBHE. K Ka 1011 mo3unumy, OIIK-1.3.2
JIAHHOM B JIEBOM CTOJIOIIE, TOA0EepUTE COOTBETCTBYIOLIYIO O3ULIMIO B
npaBoM cronoue. TemnepaTypHblii KOA(GGUIMEHT peaKuy paBeH 3 KaKk
U3MEHUTCS CKOPOCTh XUMUUECKOM peakluu, eciu TeMIeparypy

U3MEHUTh:
a. moBbICHTH Ha 40° 1. 287 pa3t
b.monmsuTs Ha 40° 2.421 pa3t
C.HOBBICUTH Ha 55° 3. 81pasz?
d.rmoBsicuTH Ha 30° 4. 27 pa3?
5. 8lpaz]
NPABUNLHBIL OMEem.
a b c d
3 5 2 4

Ilpumeuanue: Cucmema oueHUBAHUS MECMOBLIX 3A0AHUIL:

1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 6bIOOPOM OOHO20 6EPHO20 OMEEMA U3 Hemblpex
NPEONONCEHHIX U 0OOCHOBAHUEM 6blOOPA CUUMAEMC sl 8EPHbIM, eClU NPAGUILHO YKA3AHA YUPpa U npugeoeHvl
KOHKpEemHble ap2yMeHmbl, UCNOab3yemble npu 6vlibope omeema. Ilonnoe coenadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6aniom, Hesepuvili omeem uiu e2o omcymemsue — 0 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM HECKOILKUX 8APUAHMOE OMEEMA U3 NPeOdlONCEHHBIX
U pasgepHymviM 0OOCHOBAHUEM 6bIOOPA CUUNAEMCS BEPHBIM, €ClU NPABULLHO VKA3AHbL YUDPLL U NpUseoeHsl
KOHKpEmHble apeyMeHnmbl, UCHOIb3yeMble npu 6vlbope omeemos. Iloinoe cosnadenue ¢ GepHbIM OMEEMOM
oyenusaemcs 1 bannom, eciu donyuenvl owuodKy uru omgem omcymcemeyem — () 6annos.

3 mun) 3adanue 3aKpLimozo muna Ha YCMAHOGIEHUE COOMGEMCMBUS CUUMAEMCS GEPHbIM, eCiu
VCMAHOBIEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 0OHO020 CMOIOYA BEPHO CONOCMABIEHbL C NOUYUSIMU OPY2020
cmoabya). Ilonnoe coeénadenue c BepHbIM omeemom oyeHusaemcs 1 6aniom, He@epHblll OmMeem UlU e2o
omcymemeue — ) 6annos

4 mun) 3adanue 3aKpvIMO2O MUNA HA YCMAHOBIEHUE NOCIe008AMENbHOCHU CHUMACMCsl 6EPHbIM, eCiu
APABUILHO YKA3AHA 8¢5l nociedosamenvHocms yugp. [lomnoe cosnadenue ¢ eepuvim omeemom oyenusaemes 1
bannom, eciu oonyujervl outubKy unu omseem omcymemeyem — () 6annos.

5 mun) 3aoanue omxpevimoco muna ¢ pazeepHymviM OMEEMOM CUUMAEMCS BEPHLIM, eClu Omeem
cosnadaem ¢ IMAIOHHLIM RO cOOepIicanuio u nonHome. Ilpasunbholii omeem 3a 3adanue oyenusaemcs ¢ 3 baua,
ecnu donyujena oona owuoka \ Hemounocms \ omeem npasunbHbLL, HO He NoaubLl - 1 bann, ecau donyueno bonee 1
owubxu \ omeem nenpasuivhbill \ omeem omcymemeyem — () 6ain08.




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYaIOUIMXCS 3a04YHOM (HOpPMBI
00y4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAabOT

1 DHepreTuka XUMHYECKHUX TTPOIIECCOB

1.1 Pacuet TermnoBbIX 3(H(PEKTOB XUMHUYECKIX PEAKIIHIIC UCITOJIb30BAHUEM
CTaHJAPTHBIX TEPMOJUHAMUYCCKUX (HYHKIIHH.

1.2 DrieMeHThI XUMHYECKON TePMOIMHAMUKH

2 XuMuyeckasi KHHETUKa

2.1.MexaHu3M XMMHUYECKOU peaKInu

2.2.CKOpOCTh XUMHYECKOW peaKuu

2.3.Biustnue koHIEHTpaluu peareHToB. OCHOBHOM 3aKOH KMHETHKHU
2.4.BnusiHre TeMiepaTypbl. DHeprusl akTUBAIUMH MpoIiecca.

2.5. Biimsaue karanmzatopa. [ToHsTre o katanmse

2.6. XMMHUY€ECKOE paBHOBECHE.

3 Crtpoenue aToMa
3.1.KBaHTOBO-M€XaHMUYECKAsI MOJEb CTPOEHHUS aToMa.
4 [Tepuoanueckuit 3akoH. [leproAMYHOCTH CBOMCTB XUMUUYECKHUX AJIEMEHTOB M MX
COCTMHEHU.
5 Xumnueckas cBa3b. CTpoeHHE MOJIEKYJ CTPOEHHE TBEPAOTO BEIIECTBRA.
6 DJIeMEHThl XUMHUH MOJYIPOBOJHUKOB
7 PacTtBopbI, muCniepcHbIE CUCTEMBI, CIOCOOBI BBIPAXKEHHSI COCTaBa PACTBOPOB.

TepmoauHaMuuecKre XapakKTepUCTUKH Mpolecca 00pa30BaHMs paCTBOPOB. CHIIbHBIC U
ciabble AIIEKTPOIINTHI, NIOHHBIE PABHOBECHUS B BOJHBIX PACTBOpax, MPOU3BEICHUE

pacTBOPUMOCTH
8 DNeKTPOoaHbIC TOTCHIIMANA . DIEKTPOABIKYIIIHE CUJIBL.
9 DIeKTPOIN3
10 Kopposus meTanos
11 DU3UKO-XMMHYECKHE CBOMCTBA MOJHUMEPOB.
10.4. Meroauueckue  Marepuaibl,  ONpPEIENSAIOUIMEe  MPOLEAypbl  OICHHWBAHUS

MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTCsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYpPY
MIPOBEJCHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aroluxcs
I'VAIL

11. Mertoandeckue yKazaHus JUisi 00yJaroIIUXCsl IO OCBOCHUIO TUCITUTIINHBI

11.1. Metoauueckre yKa3zaHus [ OOYyYarOImIMXCS 10 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M ACHOE H3JIoKeHHe yueOHoro Martepuana. Ha3HaueHHe COBpeMEHHON JEKIMH B
pamMKax IJUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JEKIUs BBINOIHIET METOO0JO0THYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0siacTH 3HaHus, €€ MpoOJeMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMHU AUCLUIIIIMHAMM.




IInanupyeMele pe3yJbTaThl IPH OCBOCHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAa;

— TOJIyYeHUE COBPEMEHHBIX, LIETOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpeAeIIsIeTCA 1IeJIEBOM YCTAaHOBKOM K K0 KOHKPETHOU TEME;

— TIOJIyYEHHE OTBITAa TBOPUECKOU PabOTHI COBMECTHO C MPEIO aBaTeIeM;

— pa3BuTHE  TPO(PECCHOHAIBLHO-ACIOBBIX  KayecTB, JIIOOBM K  TIpPeAMETY W
CaMOCTOSITEIILHOTO TBOPUYECKOT'O MBIIIIICHHSL.

— TIOSIBJICHUE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHOM paOoThI,

— TIOJTyY€HUE 3HAHHUI O COBPEMEHHOM YPOBHE Pa3BUTHUSI HAYKU M TEXHUKH U O MPOTHO3E
WX Pa3BUTHUS Ha OJFDKAUIIINAE TOJIBI;

— HAy4YUTHhCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBLACIATH TJIABHBIC MBICTH U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
bopMyITUPOBKaXx);

— TMOJIyYEHHE TOYHOTO TTOHMMAaHUS BCeX HEOOXOIUMBIX TEPMUHOB M ITOHSATHH.

JleknMOHHBI ~ MaTepuall MOXET CONPOBOXKIATHCA JIEMOHCTpalMeld CIIalIoB |
UCIIOJIb30BAaHUEM pa3JlaTOYHOrO MaTepuaja MpH IPOBEICHUHU KOPOTKUX JHCKYycCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTJICTbHBIX TEMATHK 110 JUCIUTIIMHE.

CTDVKTV‘Da OpeaoCTaBJICHUA JCKIIMOHHOI'O Marépuasa.

—  Berynsenue — 4acTh JIEKUMHU, 1€1b KOTOPOM - 3aMHTEPECOBATb U HACTPOUTH
ayJIUTOPUI0O HA BOCIpUATHE ydeOHOTOo Marepuana. B ero cocraB BXOJIAT:
(GOopMyIHpPOBKa TEMBI JICKIIUHU, XapaKTEPUCTHUKA €€ — MPOPEeCCHOHATBHON 3HAYUMOCTH,
HOBU3HBl U CTENEHU H3YUYEHHOCTH, LM JIEKIHH;  M3J0KEHHE IUIaHA JIEKLHUH,
BKJIIOUYAIOLIET0 HAMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB, MOJUIEKAIIMX PACCMOTPEHUIO
Ha JIEKIMU;  XapaKTepUCTHKAa PEKOMEHIYEeMOH JHUTepaTypbl, HEOOXOTUMOW s
OpraHu3alMl CaMOCTOSTEIILHOW Pa0OThI CTYACHTOB; PETPOCHEKIHSI-HAIOMUHAHHUE O
BOIIPOCAaX, PaCCMOTPEHHBIX Ha— MPOIION JEKIUH, CBSI3b UX C HOBBIM MaTepUalOM,
yYKa3aHUE Ha €ro pojib, MECTO M 3HAYEHUE B JAHHOW TUCLUIUIMHE, a TAK)XKE B CUCTEME
JIPYTUX HaYK.

— OcHOBHasi 4acThb - M3JIOKEHHE COJEp’KaHUS JIEKIIMH B CTPOIOM COOTBETCTBHM C
IIPEIOKEHHBIM IUIAHOM. BKIIFOYaeT pacKphIBAIOIINAN TEMY JIEKIIMHA KOHLIENITYaIbHbIN U
dakTHyecKuil MaTepual, ero aHalu3 U OIEHKY, Pa3IMuHbIe CIIOCOObI apryMEeHTallud U
JI0Ka3aTeNIbCTBA BBIABUTAEMbIX TEOPETHUECKUX TOJIOKEHUH.

— 3axiroyeHue - TMOJBEJEHHME OOIero wurora JIeKIuu, o000IIeHne MaTrepuana,
(dbopMyIHpOBKa BBIBOJOB 10 TEME JIEKIIUH; OTBETHI HA BOIIPOCHI CTYICHTOB.

—  Jlng Hajyiexxaliero OCBOGHHsI Kypca XMMUHM HMCIOJIb3YIOTCS CIIEaIbHbIE HATJISAHbIE
CPEICTBA, C IOMOIIBI0O KOTOPHIX MOXXHO IepefaBaTh CTyAE€HTaM HH(OPMAaLHI0 O
BEIIECTBAX, OOBEKTaX U CyllecTBe (U3MUECKMX M XUMHYECKHX IIpeBpalleHUN.
JleMoHCTpanys ONBITOB, MOJIENN KPUCTAJUIMYECKUX PEHIETOK, TaOJIMLbI U MJIAKATHI C
HHEPreTUUECKUMHU JrarpaMMaMu 00pa3oBaHus MOJIEKYII, PEakIuil C KaTalnu3aTopaMu U
0€e3 HUX U T.1.

—  OcymiecTBieHNE KOHTPOJIA 32 BEICHUEM CTYJ€HTaMH KOHCIIEKTa— JIEKIUI; OKa3aHue
CTyJE€HTaM TIOMOIIM B BEACHUU 3aMHCH JEKIUU — (AKIEHTUPOBAHHE W3JI0KCHUS
MaTepuana JIeKLWHU, BBIJEJIEHHE TOJIOCOM, HHTOHAIMEH, TeMIoM peuu Hauboiee
Ba)XHOU WH(OPMAIINH, UCTIONH30BaHKE ay3 JJIs 3alMCH TaOJIHII, CXeM)

11.2. Meroauueckue yKa3aHusl Il OOYYarOIIUXCS MO BBITIOJHEHUIO J1a00PAaTOPHBIX
pabor

B xone BeimonHeHus 1a0oOpaTOpHBIX pabOT oOydaromuUics MAOKEH YriyOuTh Hu
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00yYaroIierocs.



BrimonHenne 1a0opaTopHbIX paboT COCTOMT M3 KCIEPHUMEHTATBLHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUN.

BrimonHeHue J1abopaTopHBIX padOT O0YyYaromIMMCS SIBISIETCS HEOTHEMIIEMOH YacThIO
U3yYeHHs] JUCHMIUIMHBL, OIpenensieMoil ydeOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIISTYIOIINX OCHOBHBIX 3a/1a4 00y4YaroIIerocs:

— MPUOOpPETEHHE HABBIKOB MCCIICIOBAHUS MIPOIIECCOB, SIBICHUN U OOBEKTOB, N3y4aeMbIX
B paMKax JaHHOH JTUCIUILIHHEI;

— 3aKpeIICHUE, PA3BUTHE W JCTaIM3alMsg TEOPSTUYCCKHX 3HAHMIA, TOJYYCHHBIX Ha
JCKIHSIX;

— MOJIy4eHUE HOBOW MH(POPMALIUH 110 U3y4aeMOU JUCIUIUIHHE;

— IpUOOpETEHNE HABBIKOB CAMOCTOSTEIILHON paboThI ¢ 1a00OpPaTOPHBEIM 000PYIOBAHUEM
U Ipudopamu.

3ananue U TpeOOBaHMS K IPOBEJICHUIO JIAOOPATOPHBIX PaboT

3amanne W TpeOOBaHUS K BBINOJIHEHUIO JIAOOPAaTOPHBIX pPadOT TPUBEACHHI B
METOJMYECKUX YKa3aHHSIX:

- Xumus : XUMAYECKHE PEAKIIMU, BbI3BIBAIOIINE MICKTPHUCCKUI TOK, JICKTPOIHBIC
NOTEHIMAJIBI U JEKTPOJIBUKYIINE CHITBI : [ DIEKTPOHHBIN pecypc] : METOJMUECKUE yKa3aHHs K
BBINOJHEHHUIO JaboparopHoit pabotel / C.-IletepO. roc. yH-T a’poKOCM. MPHOOPOCTPOCHHS ;
coct.: }O. C. Hukonaes, T. E. KpsutoBa. - Dnextpon. TekcroBbie aad. - CIIO. : U3n-Bo I'YAII,
2015. - 19c.

- Xumus. TemnoBoii 3¢ ekt (FHTANBINA) XUMAYECKOW peakuu : [ DIEKTPOHHBIH
pecypce] : MeToanyecKe yKa3aHus K BBIIOJIHEHUIO JabopaTopHoii padbotsl / C.-Iletepb. roc. yH-
T a3pokocM. npudopoctpoeHus ; coct.: T. E. KpbuioBa. - DnektpoH. TekctoBbie naH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

CrtpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe
1. [ens paboTHI.

2 JlaGopaTopHoe 060py10BaHHE.

3. Omnwucanue SKCIepUMEHTA.

4 O06paboTka pe3yabTaToB

TpeboBanus k opopmIIeHHIO OTUeTa 0 JabopaTOpHO paboTe

TuTynbHBIN JTUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIAOJIOHY, MPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM 4YacTW OT4YeTa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
['OCT 7.32-2017. TpeOGoBaHus NpHUBENEHBI B CEKTOpe HOpMAaTUBHOM nokymeHTauuu [YAII
https://guap.ru/regdocs/docs/uch

IIpu dopmupoBaHHN CNIHMCKAa MCTOYHUKOB CTYJEHTaM HEOOXOAMMO PYKOBOJICTBOBATHCS
tpeboBanusimu cranmapra ['OCT 7.0.100-2018. IIpumepsl odopMIiIeHHST CIMCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU nokymenTtarmu ['Y ATl https://quap.ru/regdocs/docs/uch
1. BrimonHeHsI HEOOXOUMBIE PACUETHI.

2 [Toctpoens! rpaduveckre 3aBUCUMOCTH OT 3aJIaHHBIX TapaMeTPOB.
3 Crenaubl BEIBOIEI.
4 BrinonHeHbl KOHTPOJIBHBIE 33JaHUsI HAa TeMY J1a00paToOpHOil paboTHI.

11.3. Meroaudeckue ykazaHus ISl OOYJaIOMIMXCS 110 MPOXOKICHUIO CAMOCTOSITEITHHOM
paboThI

B Xxoze BBIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYAIOLIUICS BBIMOJIHAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.


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

B mporiecce BBITTOTHEHUS CaMOCTOSITEBLHOM paboOTHI, y O0ydaromerocss (popMuUpyeTcs
1eecoo0pa3Hoe TUIAHUPOBaHUE Pabodero BpEMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHHM M CHUCTEMAaTH3allUM TMPUOOPETAaeMbIX 3HAHWUW, OOECIICYMBACT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IMOMOTaeT TOJYyYUTh HABBIKA TTOBBIIICHUS
poeCCHOHATBHOTO YPOBHSI.

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00yYaromnXCsl SBISIFOTCS:

—  y4eOHO-METOAMYCCKHUI MaTepual mo aucuuiummbe. (16 8,9.)

METOJAMYECKUE YKA3aHUs 10 BBIOJHEHHUIO KOHTPOJBHBIX paboT. CchUika Ha MaTepHalibl
HEOOXOIUMBIC JJIs1 BBITIOJTHEHUS] KOHTPOJIBHOM PabOTHI:

http://lib.aanet.ru/jirbis2/index.php

—  Marepuaibl IPEAOCTBIICHBI B IMYHOM KaOWHETE CTYICHTA
B x0/1¢ BHIMOTHEHHS CAMOCTOSATEIBHON Pa0OTHI, 00YYAIOIIHIACS BBITIONHSAET KOHTPOJIHHYIO
paboTy, a Tak e BOIPOCHI IS CAMOCTOSTEIIEHOM MPOBEPKH 3HAHUI HAXOAATCS B y4eOHO-
METOJIMIECKOM MTOCOOMH, BBUIOXKCHHON B JIMYHOM KaOWHETE Y 00yUaIoIIero M0 3a09HOH Gopme.
Ob6mas xumust: yaeOno-meroa.nmocooue / T.E. Kpoutosa . —CI16.:I'YAII, 2016-98c. (¢
KOHTPOJIbHBIMU 33 TaHHUSIMH )

11.4. Meroauueckue ykazaHusi Ui OOYYarOMIMXCS MO MPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBACT KOHTPOJIb KavyecTBa 3HAHHM
00y4JaOIIUXCsl, OCYIICCTBIIIEMOTO B TCUCHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JMCIIATUTAHBIL.

B TeueHune ceMecTphl CTYICHTHI:

— BBIMOJIHAIOT KOHTPOJIbHYIO paboTy, B pe3ysibTaTe MPOBEPKE, KOHTPOJbHAs paboTa JO/KHA
OBITh 3a4TEHA JI0 ATTECTAI[HH
— 3alUINAaoT J1a00paTopHbIC PabOTHI
— BBITIOJTHSIOT 3aJIaHKsI HA TeMy J1a00paTOpPHOI paboThI
Jiist TeKyIero KOHTPOJIS yCIIEBAEMOCTH MCTIONIB3YIOTCS TECTHI, PUBEICHHBIE B Tabmuie 18

11.5. Meroauyeckue ykazaHusi AJisi 0Oy4aroUIUXCsl MO MPOXOXKICHHUIO MPOMEKYTOUHOM
aTTECTALUH.

[IpomexyTouHas  arrectanus  OOydalOIIMXCS — NpeAycMaTpUBaeT  OICHUBaHHE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00y4YeHHUs MO AucHUIUIMHE. OHa BKIIOYAeT B
cedst:

— 1ubdepeHIMpPOBaHHbIM 3aueT — 3T0 (opMa OLEHKHM 3HAHUHM, TOJIy4YEHHBIX
00y4armuMcs IpU U3yUYE€HUHU AUCIUILINHBI, TOCEIEHUH JIEKIIUM, BBINOJIHEHUN J1a00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETUUYECKOT0 MaTepuasia Ha 3a4€Te C OLUEHKON «OTIIMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

B teuenue cemectpa cTyAeHTy HeoOxoauMmo craTh He MeHee 50% maGopaTopHbIX padoT,
IPEJOCTaBUTh OTUET 110 KOHTPOJIbHOW paboTe, BBIMOJIHUTH TeCTHpoBaHus B cpeae LMS He Huxe
OLICHKHM 'yZOBJIETBOPUTENBHO". B cilyyae HEBBINOIHEHWH BBIIIEU3JI0KEHHOTO, CTYAEHT, NpHU
YCIIEIIHOM TPOXOXJIEHUH MPOMEKYTOUHOM aTrectaiuu B ¢opme aud.3ayera, HE MOXKET
MOJIYYUTh aTTECTALIMOHHYIO OLIEHKY BbIIIE "XOpomIo".

CucreMa OIIEHOK MpH MPOBEJECHUH TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluU
OCYILIECTBJISIETCS B COOTBETCTBUU C PYKOBOASIIMM AOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «IlonoxxeHue 0 TEKylEM KOHTPOJE YCHEBAEMOCTH M MPOMEKYTOUYHOM aTTECTALMHU
CTYACHTOB M aCHUPAHTOB, OOydYaroIUMXcs IO 00pa3oBaTelIbHBIM IPOrpaMMaM BBICIIETO
obpaszosanus B 'YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



http://lib.aanet.ru/jirbis2/index.php
https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILIAHEI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJIHCHUH.

IToamnwce BHECIIETO
W3MEHEHHUS

CopaeprxkaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeapsl

Iloanuce
3aB.
Kadeapoi




