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AHHOTALNS

JucuuninuHa « XuMus» BXOJIUT B 00pa30BaTeIbHYIO MPOrpaMMy BBICIIETO 0Opa30BaHUs —
nporpaMmy OakaliaBpuaTa 1Mo HampaBJICHHIO0 MOATOTOBKH/ crnenmanbHocT 12.03.05 «JlazepHas
TEXHMKAa U Ja3epHbIe TEXHOJOTMH» HampaBlieHHOCTH «JlazepHas TeXHUKAa U Jla3epHbIE
TEXHOJIOTHHY. JIUCITUIUIMHA peanusyercs Kapeapoin «Ne5y.

JlucuuniuuHa HalleJaeHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHUKA CIIETYIOIIUX KOMIETEHIIUHI:

OIIK-1 «CrnocobeH MNpUMEHSTh ECTECTBEHHOHAYUYHbIE M OOIICHH)KEHEPHBIE 3HAHUSA,
METO/Ibl MATEMaTUUYECKOTO aHaJIN3a U MOJEIUPOBAHUS B MH)KEHEPHOU JesTeIbHOCTH, CBI3aHHON
C IPOEKTUPOBAHUEM, KOHCTPYUPOBAHUEM U TEXHOJIOTUSMHU IMPOU3BOJICTBA JTA3€PHON TEXHUKNY

OIIK-3 «Cnoco0GeH MpoBOAWTH JKCICPUMEHTAIBHBIE HCCICIOBAHUS W HW3MEPEHHUS,
o0pabaThIBaTh U MPEICTABIATH MOMYyYEHHBIC JAHHBIE C YUETOM CHEIU(PUKA METOJIOB U CPEICTB
JIA3€PHBIX UCCIICIOBAaHUN U U3MEPECHUIN

Conepxkanue NUCHMIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBS3AaHHBIX C O3HAKOMIJICHHEM
UCTOPUH XUMHH, a TAK)KE€ C OCHOBHBIMH HAIIPABJICHUAMHU U TEHIACHIMSIMH Pa3BUTHUSI COBPEMEHHOMN
XUMHH. DJTa HayKa HM3ydaeT MaTepUANbHBIA MHp, 3aKOHBI €r0 Pa3BUTHUS, CIEIH(PHUECKYIO
XUMHUYECKyI0 (opMmy JABIKEHHS MaTepuu. B mporecce u3yueHuss XMMHUU BbIpaOaThIBaeTCs
HAay4HbIA B3IJIAJ HAa MHUp. 3HAHUE XUMHUU HEOOXOAUMO /I IUIOJOTBOPHOM TBOPYECKOM
NeSTeNIbHOCTH OakanaBpa Jit0OOTO HaIlpaBJIeHHUs TOJATOTOBKU. 3HAHHUE XUMHH [O3BOJISIET
c(hopMHUPOBATH COBPEMEHHOE HAYYHOE MPEICTABIICHUE O MAaTEPHH, BEIIECTBE KaK OJTHOM U3 BHJIOB
JBIDKYILIEHCS MaTEepuu, MEXaHW3ME TMPEBpPAlICHUM XUMHUYECKUX COCIMHEHUM, CBOWCTBaX
MaTepHaloB O XMMUUYECKHUX IMpOIeccax B COBpEMEHHOM TexHuke. [Ipu m3yueHun Kypca XuMuu
HEOOXOJMMO TPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIQJETh TEXHUKONW XUMHUYECKHX PacyeToB,
BBIPA0OTaTh HABBIKM CAMOCTOSTEIHHOTO BBHITIOTHEHUSI XUMHUECKHUX YKCIIEPHUMEHTOB U 00001IIeHHS
¢aktoB. [loHumMaHne 3aKOHOB XUMUU TIOMOXKET CTYJEHTY B PEIICHUU DKOJOTUYECKUX MPOOIIEM.
3HaHHe Kypca XUMUU HEOOXOTUMO M ISl TIOCTEAYIONIETO YCIEITHOTO U3YUYSHHS CIeIHaTbHBIX
JUCIUTLINH.

[IpenonaBanue AMCHUILIMHBI TPEAyCMATpUBACT CleAyIone (OPMbI OpPTraHHU3AINH
y4eOHOTr0 mpoIiecca: JEKIHNH, TJabopaTopHbIe padOTHI, CAMOCTOSITENIbHAs paboTa oOydaromerocs,
KOHCYJIbTAIIUM.

[IporpaMMoit AUCHHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUME BUABI KOHTPOJIA: TEKYIIHA
KOHTPOJIb YCTIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B popme audepeHIInpoBaHHOTO 3a4eTa.

OO6mast TpyJ0EMKOCTh OCBOCHHS JAUCITUIUIMHBI COCTABISCT 3 3a4eTHBIX eauHUIbI, 108
4acoB.

SA3bIK 00yUYEHUS 110 AUCITUTUTHHE «PYCCKUM)»



1. TlepeueHb MIaHUPYEMBIX PE3YIBTATOB OOYUCHUS 1O AUCIUTLTAHE

1.1. HGJ'II/I npernoaaBaHusa JUCHUIINIMHBI — YCBOCHHUC CTYJACHTAMU TCOPECTUUCCKUX OCHOB 06H16ﬁ

XUMUHU, XUMHUA BaXXHEHUIIMX DJJIEMEHTOB W HMX HEOPraHUYECKUX COCAMHEHUH,
dbopMUpOBaHHE XUMHUYECKOTO MBIIUIEHUS y CTYACHTOB, pAa3BUTUE HABBIKOB
UCIIOJIb30BaHUsI CBEJICHUH O (PU3MKO-XMUMHYECKUX CBOMCTBAX PA3JMYHBIX CHUCTEM IS
CHUHTE3a COOTBETCTBYIOIMX COEIWHEHMH, BBINOJIHEHUE TEPMOJMHAMHUYECKUX U
KHHETUYCCKUX PACUeTOB; NPHUOOPETEHHE HEKOTOPOTO OIbITa SKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM [UIsl pa3pabOTKU  HOBBIX METOJOB CHHTE3a, MPUIAHHs MaTephaliaM
3aJJaHHOM CTPYKTYpPBl M KOMILIEKCa CBOMCTB. IIpencraBieHne BO3MOKHOCTH CTYyAEHTAM
pa3BUThH U POJAEMOHCTPUPOBATH HABBIKK B 007aCTH MHHOBAIIMOHHBIX TEXHOJIOTUH.

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTENLHON YacTH 00pa30BaTEIbHON MPOTPaMMBI

BhICIIeTO oOpasoBanums (nanee — OIT BO).

1.3. TlepedeHb IUIAHUPYEMBIX PE3YIbTATOB OOYUYCHUS 1O JUCIUILIIMHE, COOTHECEHHBIX C

MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AWCHMUILTAHBI OOYYAOIIUNCSA JODKEH 00JaJaTh CIeIyHONIHME

KOMIICTCHUUAMMA HWJIK UX YaCTAMMU. KOMHCTCHL{I/II/I U MHJAUKATOPbI UX NJOCTUIKCHUS IMTPHUBCIACHLI B

Tadiuue 1.

Ta6ymma 1 — [lepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymma)
KOMTIETCHIINH

KOI[ 1 HAUMCHOBAHUC
KOMIICTCHII M

KO,Z[ 1 HAMMCHOBAHHWC HHAWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

Oo6menpodeccnoHaTbHBIC
KOMITECTCHIHH

OIIK-1 Cnocoben
MPUMCHSITH
€CTECTBCHHOHAYYHBIC
U OOIIEUHKEHEPHBIE
3HAHUS, METOMBI
MaTeMaTHYeCKOTO
aHallu3a u
MOJICJIUPOBAHUS B
WHXXEHEPHOM
JIeATCIIbHOCTH,
CBSI3aHHOM C
MPOCKTUPOBAHUEM,
KOHCTPYMPOBAaHHUEM
Y TEXHOJIOTHSIMU
MIPOU3BOCTBA
JIa3ePHOM TEXHUKHU

OIIK-1.VY.1 yMeTb npuMEHATH 3HaAHUS
€CTECTBEHHBIX HAYK U OOIICHHKCHEPHBIE
3HAHUS B UHKEHEPHOU JIEATEIHHOCTH U
MpaKTUKE

O6menpodeccrnoHambHbIE
KOMTICTCHITHH

OIIK-3 Cnocoben
MIPOBOJUTH
AKCTICPUMEHTAIbHBIC
HCCICAOBAHUSI B
HU3MEpPEHHSI,
oOpabaTbIBaTh U
MIPEICTABISITH
MOJTy4YCHHBIC TAaHHBIE
C YYETOM CHelupUKU
METO/JIOB U CPEJICTB
JIa3epHBIX
HCCIeI0OBaHUN U
H3MEpEHNN

OIIK-3.3.1 3HaTh COBpEMEHHBIE
METOAMKH U 000pYyI0BaHUE JTSI
MIPOBEACHUS IKCIIEPUMEHTATIBHBIX
HCCIIeIOBAaHUIN U U3MEPEHUI

2. Mecro aucuuiuinabl B cTpykType Ol




JlucuuminHa MOKeT 0a3UpOBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YUYECHUH CICAYIONUX AUCIUTIIAH:

— «MaremaTtuka,

— «DHu3uKay,

3HaHUs, MOJYYEHHbIE TMPU H3YUYCHUM MaTepuajia JaHHOW JHUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATEILHOE 3HAUCHUE, TaK U MOTYT MCIIOJIb30BATHCS MPU U3YUCHUHU JPYTUX JUCIUTUINH:

— «OKOIOTUAY,

— «be30MmacHOCTh KU3HEACITESTbHOCTH.

3. OOBEM ¥ TPYJOEMKOCTh JUCIUILTAHBI
JHanaple 00 00meM o0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHUJIOB Y4€OHOM
paboTHI IO TUCHHUIUIMHE (M paclpeesicHUE 3TOM TPYIOEMKOCTH IO CEMeCTpaM) MPeACTaBICHBI B
Tabauie 2.

Ta6ymmia 2 — O0beM U TPYJT0EMKOCTh JTUCITUTUTUHBI

TpynoemMKocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKocmao OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu
Ayoumopnuie 3auamus, BCero Jac. 51 51
B TOM YHCJIIC:
nekiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3ansatus (113),
(dac)
naboparopHeie paboTsl (JIP), (yac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
JK3aMeH, (Jac)
CamocmosmenvHas paboma, Bcero (dac) 57 57
Buo npomestcymounoin ammecmayuu: 3a4er,
mudd. 3aver, sk3ameH (3auver, Hdudd. 3auq, Hndg. Hudd. 3au.
DK, %) 3au.

5 o
HpI/IMeanI/Ie: KaHIAUJATCKHUU 3K3aMCH

4. ConepxaHue TUCIUTIITUHBI
4.1. PacmnpeneneHue TpyJ0E€MKOCTH AUCITUIIMHBI TI0 pa3iesiaM U BUJaM 3aHSTHIM.
Pazaenbl, TeMBbI TUCITUTIIIUHBI U UX TPYJOEMKOCTh TPUBECHBI B TA0IHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUTIINHBI, HX TPYAOEMKOCTh

Pa3nenbl, TeMbl JUCHUTLIHHBI Jlexumn 113 (C3) P K CPC
’ (dac) (dac) (dac) (dac) (dac)
Cemectp 1
Pasnen 1. Beegenue B XUMHIO 1 5 10
Tema 1.1. IlouaTtue BelecTa u
XMMHYECKOW PEaKMU, OCHOBHBIC 1 1 2

OIIPpCACIICHUA.

Tema 1.2. CtexuomMeTpruecKue 3aKOHbI.
DyHIaMEHTAIbHBIE TOHATUS U 3aKOHBI 2 4
XUMUH.




Tema 1.3. CriocoObl onpenieneHust
KOJINYECTBA BEIIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2. Ctpoenue BemiecTBa

10

11

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTPOCHHUH aTOMOB, KBAHTOBBIC YHCJIA

Tema 2.2. Ilepuoanyeckuii 3axon .M.
Menneneena.

Tema 2.3. Xumuueckas CBsI3b, BUIbI
XAMHUYECKOU CBA3U.

Tema 2.4. MeTop BaleHTHBIX CBSI3EH,
KOBAJICHTHAs CBA3b.

Tema 2.5. MeToa MOJIEKYISIPHBIX
opOuTaeil.

Tema 2.6. HeBanieHTHEIC THIIBI CBSI3CH:
HOHHAs CBSI3b, MCTAINIMYCCKAs CBS3b,
BOJIOPOJIHAS CBSI3b, CHIIbI
Ban-nep-Baainbca.

Paznen 3. XuMudeckue CUCTEMEL.
OO011re 3aKOHOMEPHOCTH XUMHUYECKHUX
MIPOIIECCOB.

13

16

Tema 3.1. DHepreTuka XUuMHYECKUX
[IPOLIECCOB, BHYTPEHHSS DHEPI U,
SHTAJIBIINS, SHTPOIIHSL.

Tema 3.2. Dueprus ['u66ca,
HATPABIIEHHOCTh XUMHYECKHIX
IPOIIECCOB, XUMHYECKOE U (pa3oBoe
paBHOBecHE.

Tema 3.3. CKOpOoCTh XMUMHYECKOM
pEaKUMU U METOJIbI €€ PETYJIMPOBAHUS,
3aKOH JEHUCTBHUS Macc

Tema 3.4. DHeprust akTUBaIUH,
ypaBHeHHE AppeHHyca, IPaBUiIO
Bant-I'odda, karamuzaTopsr u
KaTAIUTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpbl, AUCIIEPCHBIE

CHUCTCMBI, CIIOCOOBI BBIPpAXKCHUSA COCTaBa

pacTBOpOB,

Tema 3.6. DnexkTponuTrueckas
JCCOLMAIs, BOJHBIE PACTBOPBI
AEKTPOJUTOB, BOJTOPOIHBII




noKasareJsb, peakliuu oOMeHa,
TUAPOIU3 COJIEH.

Tema 3.7. CpoiicTBa pa30aBIeHHBIX
pPacTBOPOB HERJICKTPOJIUTOB, BOJHBIC

pacTBOPBI AIEKTPOJIUTOB, 3aKOH 1 2

pa3basienus OcTBaabaa, 3aKOHbI

Payns.

Paznen 4. OCHOBBI 37IEKTPOXUMHUYECKUX 4 8 10
MIPOIIECCOB

Tema 4.1.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 3

PEaKIINH.

Tema 4.2. XuMHYE€CKHE UCTOUHUKU

ANEKTPUYECKOTO TOKA. ['abBaHNYECKUE 1 4 3

AIIEMEHTHI.

Tema 4.3. DneKkTpoin3, 3aKOHBI 1 5

dapayes.

Tema 4.4. Koppo3sus u 6ops0a ¢ Hell. 1 4 2

Pazgen 5. CBolicTBa MPOMBIIIIIEHHO- 6 10

BaXXHbIX 3JICMCHTOB U UX COCI[I/IHGHI/Iﬁ

Tema 5.1. Knaccel XUMHYECKHUX
COCIMHEHUH, CBOMCTBA TPOMBIIIUIEHHO 3 6
Ba)KHBIX 3JIEMEHTOB U UX COCINHEHUI.

Tema 5.2. Xumuueckas
uneHTudukanus. MeTo b

3 4
XUMHUYECKOTO UCCIIEOBAHUS U aHAJIN3a
BEIIECTB 1 UX MPEBPAIICHUHN.
Uroro B cemectpe: 34 17 57
Hroro: 34 0 17 0 57

HpaKTI/I‘IeCKaﬂ IIOATrOTOBKA 3aKJIH0YacTCA B HCTIOCPCACTBCHHOM BBITIOJIHCHU N
00yJaroNMMUCS ONPEIEICHHBIX TPYAOBBIX (DYHKIIHH, CBI3aHHBIX C Oy IyIIel mpodeccuoHaIbHON
JEATCIBHOCTBIO.

4.2. CopepxaHue pa3/ielioB U TEM JICKIIMOHHBIX 3aHATHIA.
ConeprkaHue pa3/ielioB U TEM JICKIIMOHHBIX 3aHSITHH MPUBEICHO B TaOIHIIC 4.

Ta6numa 4 — CojepkaHue pa3eiioB U TEM JCKIIMOHHOTO ITUKJIA

Howmep

paznena HazBanwne n COACPKAHUE Pa3aCIOB U TEM JICKIHUOHHBIX 3aHATHH

Pasgen 1 | Beenenue B xuMuio.

Tema 1.1. | [loHnaTue BellecTBa U XUMHUYECKON PEAKI[MU, OCHOBHBIE OIIPEACICHUS.

Tema 1.2. CTCXI/IOMeTpI/I‘IGCKI/IC 3aKOHBI. CDYH,Z[aMeHTaJ'IBHLIG IIOHATHA U 3aKOHBI XUMHUH.




Tema 1.3. | CiocoObl onpeiesieHUsT KOJTMYECTBA BEIIECTBA, 3aKOH SKBUBAJICHTOB.

Pazgen 2 | Ctpoenue BemecTBa

Tema 2.1. | OCHOBHBIE CBEIEHUS O CTPOEHNUU aTOMOB; KBAHTOBBIE YHMCIIA.

Tema 2.2. | Ilepuonuueckuit 3akon .M. MenneneeBa, CBS3b MEPUOIUYECKON CHUCTEMBI CO
CTPOECHHUEM aTOMa.

Tema 2.3. | XuMuuecKkas CBS3b, BUJIBI XUMUYCCKOM CBS3H.

Tema 2.4. | MeToa BaJICHTHBIX CBSI3CH, KOBAJICHTHAS CBS3b.

Tema 2.5. | MeTo1 MONEKYJISIPHBIX OpOHTAaJICH.

Tema 2.6 | HeBaneHTHbIE TUIBI CBS3€i: MOHHAs CBsI3b, METAJUIMYECKAs CBS3b, BOJOPOJHAA
CBsI3b, CHIIbI BaH-nep-Baanbca.

Paznen 3 | Xumudeckue cuctembl. OOIIHe 3aKOHOMEPHOCTH XUMHUYECKUX TIPOIECCOB.

Tema 3.1. | DHepreTuka XUMHUYECKUX MPOILIECCOB, BHYTPEHHSSI SHEPTUsi, TEMJIOBOU ekt
XUMUYECKUX peakiui, 1-i, 2-il, 3-ii 3aKOHBI TEPMOJWHAMUKHU. DHTPOIMHUA, KaK
(GYHKIUS COCTOSIHUSL, SHTANBINSA. XUMUYECKH MOTeHIIUAT.

Tema 3.2. | DOueprus ['mbO0ca, HampaBICHHOCTh XWMUYECKHUX IPOIECCOB, XUMUYECKOE H
(da3oBoOe paBHOBECHE.

Tema 3.3. | CKOpOCTh XMMHUECKOW PEaKUHUU U METOJbl €€ PEryJMpOBaHUsA, 3aKOH JCHCTBUSA
Mmacc.

Tema 3.4 | Oueprust  akTUBaIMK, YypaBHeHHE AppeHumyca, npaBwio Banat-I'odda,
KaTajlu3aTopbl M KaTaIUTHYEeCKHUE cucTeMbl. OCHOBHOM MOCTyNaT XMMHYECKOU
KVMHETUKH, KWHETUYECKOE YpaBHEHHME. BinusHue TemmepaTypbl Ha CKOPOCTb
XUMUYECKOM peakluu, YypaBHeHHEe AppeHuyca. MexaHuU3M MOpOTEKAHUS
KaTaJTUTUYECKUX peakunil. Xumuueckoe paBHoBecue npunuun Jlelllarenbe.

Tema 3.5 | PacTBOpBI, OUCHEpPCHBIE CHCTEMBI, CHOCOOBI BBIPAXKEHUS COCTaBa PAaCTBOPOB.
TepmonuHaMHUEeCKUE XapaKTEPUCTUKH TIpoliecca 0Opa3oBaHHS  PaCTBOPOB.
CunpHble U ciabble AIEKTPOJIIUTHI, HOHHBIE PaBHOBECHsI B BOJHBIX PacTBOpAX,
MIPOU3BEICHNE PACTBOPUMOCTHU

Tema 3.6 | DnekTponuThueckas  AUCCOLMAILMS,  BOJHBIE  PAcTBOPHI  BJIEKTPOJUTOB,
BOJIOPOJIHBIN TIOKA3aTelNb, PEaKLIMU 0OMEHa, THAPOIIH3 COJICH.

Tema 3.7 | CBoiicTBa pa30aBiIe€HHBIX PACTBOPOB HEINEKTPOIUTOB, KoTUraTUBHBIE CBOMCTBA
pacTBOpPOB, 3aKOHBI Payisi.

Pa3znen 4. | OCHOBBI 3JIEKTPOXUMHUYECKHUX IIPOLIECCOB.

Tema 4.1. | OKUCAUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Tema 4.2. | XUMUYECKHE HUCTOYHUKHU HIIEKTPUUECKOTO TOKa. ['aJlbBAHMYECKHUE DSIJIEMEHTHI,
CTaHAPTHBIC JJIEKTPOAHBIE NOTEHUHUAIBI. JI[BOMHOM JJIEKTPUYECKUN CIIOM.
VpaBuenue HepHcra. PaBHOBECHBIA. DNEKTpOAHBIM moTeHIMan. CTaHIapTHBIN
BOJOPOJHBIN JIEKTPOL.

Tema 4.3. | Dnexktponns, 3akoHbl Dapajes.

Tema 4.4 | Kopposusa. MeToibl 3a1IMTHI OT KOPPO3HUH.

Pazgen 5. | CBoiicTBa NpOMBIIIEHHO- BaXKHBIX 3JIEMEHTOB U UX COCIMHEHUM

Tema 5.1. | Kimacchl XUMHUYECKUX COETMHEHUN, CBOMCTBA MPOMBIILJIEHHO BaKHBIX 3JIEMEHTOB U

ux coenuHeHuit KommosuimonHsle Marepuaibl. Kepmertsl, dymiepeH, kapOuH.
Coenunenus Tuna kpayH-3¢pupoB. CymnpamMoneKysipHble TOp(GUPHUHOBBIE CUCTEMBI
Y KOMILIEKCHI KaTUKCapeHOB. MOJEKYJIpHbIE 1 CYIPAMOJIEKYJISIPHbIE MAIlIUHBI.




Tema 5.2.

Xumuyeckasi uneHTudukanus. MeToasl XUMUYECKOTO MCCIEI0BaHUS M aHalIHu3a
BEILECTB U WX NpeBpaiieHuid. KauecTBeHHBIN U KOJTUYECTBEHHBIN aHAIN3

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHITUS

Tembl IpakTUUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTb

N3 Hux No
No Temer Popmbl TpynoeMKoCTh, |TIpakTUYECKOM |pa3aeria
i TMPaKTHYECKHX TMPAKTHYECKHX (4ac) HOArOTOBKI, | Avterm
3aHATUH 3aHATHAN (1ac) HEL
Y4eOHBIM MJIAaHOM HE MPEIYCMOTPEHO
I
Bcero
4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIAOEMKOCTh IPUBEACHBI B TabIUIIE 6.
Tabmuma 6 — JIabopaTtopHbIe 3aHITHS H UX TPYJIOEMKOCTh
N3 Hux No
No Tpy10eMKOCT MPaKTHieCcko | pasjen
n/ HaumenoBanue nabopatopHbIX paboT 71 a
1| > (1ac) MOATOTOBKH, | JHCIIHIT
(dac) JINHBI
Cemectp 1
1 | CrexuomeTpuiecKue 3aKOHBDI. 2 |
dyH/1aMEHTAJIbHBIE TIOHITHUS U 3aKOHBI
xumud. CriocoObl OnpeIeieHNs KOTHYeCTBa
BEIIIECTBA
2 | OxBuBaneHT. 3aKOH SKBUBAJICHTA 3 1
3 | TeroBo# 3 ekt (FHTATBIHS ) XUMAYECKON 4 3
peaKiuu
4 | XuMnueckue peakiiuu, BbI3bIBAIOIIUE 4 4
ANEKTPUUECKUN TOK. DIEKTPOJIHbBIC
MOTEHILIUAJIBI U DJIEKTPOIBUKYIINE CHUIIBI
5 | Koppo3us MeTaioB 4 4
Bcero 17

4.5. KypcoBoe npoeKTupoBaHue/ BBHITIOJIHEHHE KYPCOBOH PabOThI

VY4eOHbIM MJIaHOM HE MPESyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroImuxcs

Buapl camocTosiTenbHON paboOThI M €€ TPYAO0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Ta6ymia 7 — Buasl caMOCTOSITEIBHON pabOTHI M €€ TPYI0EMKOCTh

Bcero,

Bua camocrositenbHOM paboTh yac

Cemectp 1,
qac




1 2 3
N3ydenne TeopeTHIeckoro Marepuaia 40 40
quciuminHel (TO)
[ToaroroBka K TEKylemMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
[ToaroroBka kK mpOMeKyTOYHOMN 7 7
arrectaruu (I1A)

Bcero: 57 57

5. Ilepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHMS
JUISL CAMOCTOSTEIIbHON PabOThl 00YYaOIIMXCS 110 JUCIUIUTHHE (MOIYJIIO)
Y4eOHO-MEeTOINYECKHE MaTEPUAITBI T CAMOCTOSITEIIBHOM PaOOThI 00YYarOIIUXCsl YKa3aHBI B I1.11.
7-11.

6. IlepeueHb MeYATHBIX U AJICKTPOHHBIX YYCOHBIX U3TAHUN
[lepeuenb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUMN IpUBEIEH B Taluie 8.

Ta6muia 8— IlepeueHp MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX H3aHUN

Komuecr
BO
AK3EMILIS
POB B

bubnuorpaduyeckas | 6ubmore

[Hugp/ URL anpec CCBhUIKA Ke (Kpome

ANEKTPOH
HBIX
AK3EMILIS
poB)

Xumus. OCHOBHBIE

CTEXUOMETPUYECKUE

3aKOHBI, CTPOCHUE

BEILIECTBA,

TEPMOIUHAMUKA,

KMHETHKA, PaCTBOPBI,

AIEKTPOXUMHUSL:

y4yeOHoe ocodue /

S4K8S T. E. Kppuiosa, T. W. 4

domuuena;

C.-Ilerep0. roc. yH-T

a’pPOKOCM.

nprOOPOCTPOCHHUS. -

Cankr-IleTepOypr:

Hzn-so I'VAIIL 2020.

- 148 ¢

T. 1. ®omuuena,

OCHOBHBIE

3AKOHbBI XMUMU.

>4®76 Y4eOHO-MeTOANYECK >
oe nocooue ass
CTYJICHTOB BCEX




CHeIMAJIbHOCTEH 1
BCEX HaMpPaBJICHUU.
CIlo.: T'YAII 2021.
28 c.

54d76

T.1. ®omuuena,
XUMUsA
Crtpoenue aToma
U XUMUYECKas
CBSI3b

Y4eOHO-METOIUYECK
o€ 1ocooue s
CTYJICHTOB BCEX
CIennaJbHOCTEN 1
BCEX HaIlpaBJICHUH.
CII6.: T'YAIL 2022.
34 c.

54E78

Epoxun F0.M.
XuMus giasd
npodeccuii u
CIIEeIMATbHOCTEN
TEXHHYECKOTO U
€CTECTBCHHO-HAYYHO
ro npoduiei :
yueonuk [ CIIO]
/ 1O. M. Epoxumn, U.
b. KoBanesa. - 7-¢
u3., crep. - Mocksa
: Axkagemus, 2020. -
496 c. : ui. -
(ITpoeccuonanbroe
obOpa3oBaHue.
Oo6mmeoOpa3oBaTenbH
bI€ TUCIUIUIAHEI). -
bubnuorp.: c. 492.
Nwmeer rpud OPI'AY
"denepanbHbIi
WHCTHUTYT Pa3BUTHS
o0Opa3oBaHus

14

https://urait.ru/bcode/388983

I'muuxka, H. JI.
OOmast XuMuA B2 T :
YUYCOHHK IS
aKaJIeMUYECKOTO
OakanaBpuarta /

H. JI. I'nunka ; o
penaxkmuen

B. A. Ilonkoga,



https://urait.ru/bcode/388983
https://urait.ru/bcode/388983

A. B. babkoBa. —
19-e u3n., nepepad. u
nomn. — Mocksa :
H3naTenscTBO
Opaiit, 2016. —
729 c¢. — (bakainasp.
AxaneMu4ecKuit
Kypc). —

ISBN 978-5-9916-64
45-5. — Texkcr :
3JIEKTPOHHBIN

https://urait.ru/bcode/384671

Cysopos, A. B.
O06mas u
HEOpraHuyecKas
XAMHASI B2 T :
YYEOHUK IS
aKaJeMHUYECKOI0
OakaaBpuata /

A. B. CyBopos,

A. b. Hukoabckuii.
— 6-€ u31., uCIp. u
nJorn. — Mockaa :
UznarenncTBO
FOpaiir, 2016. —
607 c. — (bakanasp.
AxkaneMHU4ecKHit
Kypc). —

ISBN 978-5-9916-52
19-3. — TekcrT :
3JICKTPOHHBIN

https://urait.ru/book/obschavya-i-neorganicheskaya-himivya-

zadachnik-395699

OO6mas u
HEOpTraHWYeCKast
XUMHUS. 3a1aYHUK :
yaeOHoe rmocodne
JUTSL aKaJIEeMUYECKOTO
OakamaBpuata/C. C.
babkuna [u np.] ;
nox pex. C. C.
babkunoi, JI. 1.
Tomunon. — M. :
N3narenpcTBO
FOpaiir, 2016. — 464
¢. — (bakamagp.
AxageMr4ecKun
Kypc). — ISBN
978-5-9916-8973-1.

54 K68

Koposun
H.B.O6mas xumus,
YYCOHHK IS
BY30B.M.:Bricn
mk.2005.-558c.

34 »k3



https://urait.ru/bcode/384671
https://urait.ru/bcode/384671
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699

54 X45

I'ypoB A.A., banaeB
®.3., OBuapeHKo
JL.II., llanmoBan B.H.,
Xumus. YueOHuK
JUIS1 BY30B.2-€ U3/I.
crepeoTur.-M.:131-B
o MI'TY um
baymana,
2004.-784c: ui.

15 3x3

http://e.lanbook.com/book/50685

Axwmertos, H.C.
JlaGopaTopHbie
CEMUHApPCKHUE
3aHATHSA 10 001IeH 1
HEOPraHUYeCKOM
XUMHH.
[DneKTpOHHBIH
pecypce] : YueOHble
nocobus / H.C.
Axwmeros, M.K.
Asusosa, JIL.U.
bangpiruna. —
DJIeKTPOH. AaH. —
CII0. : JIans, 2014.
— 368 c. —

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

I'ensman, M. U.
XuMmus : yueOHUK /
M. U. I'ensMmaHn, B.
I1. FOctparoB. — 4-¢
u3. —
Cankr-IletepOypr :
Jlanp, 2022. — 480
c.—ISBN
978-5-8114-0200-7.
— Tekcr :
ANEKTPOHHBIH // JlaHb

AIIEKTPOHHO-OMOINOT
CUHas CUCTEMa.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuens ANEKTPOHHBIX 00pa30oBaTeNbHBIX
UH(POPMALMOHHO-TEJIEKOMMYHUKATMOHHONW cetn «MHTepHeT», HEeOOXOIMMBIX IS OCBOCHUS

JTUCIUTIIMHBI PUBEICH B Ta0IuIE 9.

pecypcoB

Tabnuma 9 - ITepedenn JIEKTPOHHBIX 00pa30BaTENIbHBIX pecypcoB
MH()OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTu «IHTepHeT»
URL anpec HanmenoBanue

http://www.xumuk.ru/ | CaiiT 0 xXumMuu

http://www.hemi.nsu.ru | OcHOBBI XUMHH: 0Opa30BaATEIbHBIN CAUT JIJIsl CTYJIEHTOB



http://e.lanbook.com/book/50685
http://e.lanbook.com/book/50685
http://e.lanbook.com/book/50685
https://e.lanbook.com/book/210221
https://e.lanbook.com/book/210221
https://e.lanbook.com/book/210221
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/

8. IlepeueHb MH(MOPMAIIIOHHBIX TEXHOIOTHI
8.1. [lepeyenr mporpaMMHOTO OOECIICUCHHS, HCIOIB3YEMOT0 MPH OCYIIECTBICHUH
00pa30BaTEILHOIO MpOoIiecca M0 AUCIUILIHHE.
[TepeueHp UCTIONB3yEMOTO IPOTPAMMHOTO OOecIieueHHs npeicTaBieH B Tadmuie 10.

Ta6ymma 10— ITepeyeHb IpOrpaMMHOT0 00SCIICUCHUS
No /it HaumenoBanue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuenp  WH(OPMALMOHHO-CIPABOYHBIX  CHCTEM,  HCIIOJIIB3YEMBIX  IpHU
OCYILIECTBIIEHUH 00pa30BaTEIBLHOTO MpoIecca MO AUCHUILINHE

[lepeuenp ncnoab3yeMbIX HH)OPMALIMOHHO-CIIPABOYHBIX CUCTEM MPEJCTABIIECH B TA0IHIIE
11.

Tabauna 11— IlepeyeHs HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas O6a3a
CoctaB  MaTepUalbHO-TEXHHYECKOH 0a3bl, HEOOXOJUMOM sl  OCYIIECTBIICHUS
00pa3oBaTeNbHOrO MpoIliecca Mo JUCIUIUINHE, MPeCTaBleH B Taouuiel 2.

Ta6ymma 12 — CoctaB MaTepuaaIbHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (Tipu HEOOXOMMOCTH)
1 MynbsTUMeauiiHas JIEKIUOHHAS ay IUTOPUS yn. ['acremno, a. 15,

aynutopus Ne32-02

2 | YuebnHas ayautopus s naboparopHeix 3ansaTtuid. OcHamenne: | yi. [acremo, a. 15,
JlaGopaTopHble TPUOOPHI: AJIEKTPOHHBIE BECHI, MPHOOP A ayautopus Ne33-04
OmpeJieNICHUsT MOJIIPHOM MacChl SKBUBAJIEHTa METalia, Mpudop
qns onpenenenus  OJIC  raJbBaHUYECKOTO  DJIEMEHTA,
Kajopumetp,  Jaboparopusie  PH-merpel,  nentpudyra,
pedpakToMeTp, CIEKTPOHOTOMETp, YCTAHOBKA JIJIsl TUTPOBAHUS,
MUJUTUBOJIBTMETP.

10. Onenounsle cpeacTBa s NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OLIEHOYHBIX CPEACTBAJS IPOBEJACHHUS MPOMEXKYTOUHOH aTTeCTaluu
o0yJaromuxcs Mo JUCHUTUIMHE TIPUBEICH B Tabimie 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB AJISl IPOBEICHHSI TPOMEKYTOUHOM aTTecTallu
By npoMexxyTOYHOM aTTecTaluu [lepeyeHb OLIEHOUHBIX CPEJICTB
JuddepeHurpoBaHHbIi 3a4ET Cnucok BOnpocos;
TecTsl.

10.2. B kauecTBe KpHUTEpUEB OLEHKU YpOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMHA 00y4YaroUMMUCs MPUMEHseTCsl S-0auibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas npuBeaeHa B Tadnuie 14. B TeyeHune cemecTpa MOXKET MCHOJIB30BATHCS
100-6amtpHas mKana MOy IbHO-PEUTHHIOBOM CUCTEMbI Y HUBEPCUTETA, PaBUJIA UCIIOJIb30BAHMUS
KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKAJIbHBIM HOPMAaTUBHBIM akToM 'Y AIL
Tabmuua 14 —Kpurepun oLeHKH YpoBHS CPOPMHUPOBAHHOCTH KOMIIETEHLIUH




OlLIeHKa KOMIIET CHIIMHN

S-OaiuIbHAs IIKaIA

XapakTeprcTuka c(hOpMUPOBAHHBIX KOMITETEHIINI

«OTIIMYHO»
«Ga4uTCHO»

— o0ydaronuiicss riayOOKO M BCECTOPOHHE YCBOMJ IIPOTrPaMMHBIM
MaTepuall;

— YBEPEHHO, JIOTUYHO, OCICA0BATCILHO U TPAMOTHO €r'0 13/1aracr;
— ONMpasCh Ha 3HAHUSI OCHOBHOW M JOTIOJIHUTEIBHON JIUTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAy4YHBIC  IIOJOXKEHHUS C
MPAKTUICCKOM JICSITEILHOCTHIO HAIIPABIICHUS

— yMeJi0 000CHOBBIBAET U apryMEHTHPYET BBIJIBUTAEMbIC UM HJIEH;

— JIeJaeT BBIBOBI M 00OOIIEHHS

— CBOOOJHO BJIAJIEET CHCTEMOM CIEIMATN3UPOBAHHBIX TOHSITHIA.

«XOPOIIIO»
«3AYTEHO»

— 00yJarouuiics TBEPAO YCBOMII IPOrPaMMHBIH MaTepHall, IPaMOTHO
U 10 CYIIECTBY H3JaraeT €ro, OIUpasch Ha 3HAHHUS OCHOBHOM
JIUTEPATYPHI;

— HE JIOITyCKACT CYIICCTBEHHBIX HETOUHOCTEH;

— YBSI3BIBACT YCBOEHHBIC 3HAHHUS C IPAKTUYCCKOH JCSITCIBHOCTHIO
HaIlpaBJICHUS,;

— apryMEHTHPYET Hay4YHBIC ITOJI0KCHUS,

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— BJIAJIEET CUCTEMOMN CIIEIMATN3UPOBAHHBIX TOHSTHH.

«Y/IOBIICTBOPHUTEITLHOY
«GAYTCHO

— 00y4JaronIuiicst yCBOMII TOJBKO OCHOBHOM ITPOTPpaMMHBIN MaTepHal,
M0 CYIIECTBY M3J1araeT €ro, ONUpasiCh Ha 3HAHMUS TOJIBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIyCKaeT HEeCYIIECTBEHHBIE OMUOKH U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJAHEHUS B MPAKTUUYECKOM MPUMEHEHUHU 3HAHMI
HaIpaBJICHUS;

— ¢1a00 apryMEHTUPYET Hay4YHbIC ITOJIOKEHUS,

— 3aTpyAHAETCS B (OPMYTUPOBAHUH BBIBOJIOB U 0000IIECHUH;

— YaCTUYHO BJIAJCET CUCTEMOM CIECIUAIM3UPOBAHHBIX HOHSITHUH.

«HEYJIOBJICTBOPUTEITHHOY
«HE 3aYTCHO»

— 00yJarouuics He YCBOWJI 3HAYUTEIBHOM YaCTH IIPOrPAMMHOIO
MaTrepuana;

— JIONyCKAaeT CYIIECTBEHHbIC OIMMOKH W  HETOYHOCTH  IIPH
PacCMOTPEHMH MPOOJIEM B KOHKPETHOM HANpaBIICHHH,

— UCIBITBIBACT TPYAHOCTH B MPAKTHUYECKOM IMPUMEHEHHH 3HAHUI;

— HE MOKET apr'yMEHTHPOBATH Hay4YHbIE ITOJI0KEHHS,

— He GOPMYJIHUPYET BLIBOJIOB U 000OIIEHUH.

10.3. TunoBbie KOHTPOJILHBIE 33/IAHUS UM UHBIE MATEPHUAJIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpeJcTaBieHs! B Tadnuue 15.

Tabnuma 15 — Bonpocs! (3aaaun) 1 9K3aMeHa

Ne m/m [Tepeuens BompocoB (3a71a4) AJs IK3aMeHa Koz
WHIMKATOpa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bompocs (3agaun) ans 3aueta / qudd. 3aueta npeacraBieHsl B Tadbnuie 16.
Tabmmia 16 — Boripocs! (3amaun) mst 3auera / audd. 3adera
Kon
Ne /mm [Tepeuens BompocoB (3a1a4) ans 3adeta / qudd. 3auera WHJUKATOP
a
1. Paccuunraiite, kakoil 00beM IPH HOPMATBHBIX YCIOBUSX 3aHUMAIOT OIIK-1.VY.1
10 Monb amMmmuaka: .... 1. (BnucaThb 224)
2. Ornpenennure TeOPETHUECKUI BBIXO OKCHIa MarHUS MPU CKUTAHUH OIIK-1.V¥.1
48 r Maraus: cocTaBseT ... I. (BnucaThb 80)




OxapakTepu3yiTe TUIl KPUCTAJUIMYECKOM PEIIETKH TOBaPEHHOMN
conu: (NaCl) uMeer ... KpHCTANIMYECKYIO PeETKY. (HOHHYIO)

OIIK-3.3.1

ChopmynupyiiTe, Kak Ha3bIBaCTCS CIIOCOOHOCTH OJTHOTO M TOTO JKE
BEIIIECTBA CYIIECTBOBAThH B BHJIC KPUCTAILJIOB C Pa3IMYHBIMU TUIIAMH
KPHCTAJUIMYECKON PEIICTKHU: HA3BIBACTCS ... . (HOJIMMOP(HU3M)

OIIK-1.V.1

ChopMynupyiTe, 4TO TaKOE U30TOIBI AJIEMEHTA: OHH Pa3IMYar0TCS
YUCIIOM ... . (HEHTPOHOB)

OIIK-3.3.1

[Tepeunciure coctaB sapa Gocdopa: COAEPKUT ...
HEHUTPOHOB.
(BnucaThb yMcaa 15 npoToHoB 1 16 HEHTPOHOB)

IPOTOHOB U

OIIK-3.3.1

[Tepeunciure, Kakue KBAHTOBBIC YHCJIA TIOJTHOCTHIO XapaKTEPU3YIOT
AJICKTPOHHYIO OPOMTAIIb ..., ... ... . (BOUCAThb N, {, m)

OIIK-3.3.1

OxapakTepu30BaTh BAJICHTHBIE 3JIEKTPOHBI aTOMa KaJIbIIHS
3HAYCHUSMH KBAaHTOBBIX Uncel n = ... u £= ... (BIUCATb YHCaa 4 U

0).

OIIK-3.3.1

Chopmymupyiite [Tepuonndeckuii 3akon J[.1. Menneneena.
OTBeT: cBOMCTBAa XUMUUECKUX JIEMEHTOB, a TaKXke (HhOPMBbI U
CBOMCTBA COCUHEHUH DJIEMEHTOB HAXOAATCS B IEPUOIUYECKON
3aBHCHMOCTH OT 3apsiIOB SiI€p aTOMOB

OIIK-3.3.1

10.

CdopmynupyiiTe, Kak Ha3bIBaCTCSI MUHUMAJIbHAS SHEPTHS,
HeoO0X0ouMast 11l OTPBIBA JIEKTPOHA OT HEMTPAIBHOIO aTOMa 3TO ...
. (QHEPTUs HOHU3AIIHH)

OIIK-3.3.1

11.

OI_IGHI/ITC HU3MCHCHUC DHCPI'UU HOHU3AllMU aTOMOB: Y€EM B bonvutell
CTCIICHU IPOABIAIOTCA MCTAJUIMYCCKUC CBOfICTBa, .
OTBET: TEM MEHbBIIE BEIMYNHA OHCPIruy HOHU3allun

OIIK-3.3.1

12.

O1ieHUTE U3MEHEHUE YHEPTUU CPOJICTBA K DJIEKTPOHY ATOMOB: YEM B
Oobwetl CTETICHU TPOSBIIIOTCS HEMETaUIMUECKUE CBOMCTRA, ...
OTBeT: TeM 00JbIIe BEIMUMHA YHEPTHH CPOJICTBA K DJICKTPOHY

OIIK-3.3.1

13.

OxapakTepu3yiTe XapakTep XUMUYECKON CBA3U B MOJIEKYJIE
ceneHoBosiopoaa HoSe: nmeercs ... . (MoaspHas KOBaJICHTHAS)

OIIK-3.3.1

14.

OxapakTepusyite u3aMeHenue sutponuu B peakiuu 2H, (r) + O, (1)
= 2H,0 (T): MOXKHO OKUIATH ... (YMEHBIICHUS YHTPOIIHH )

OIIK-3.3.1

15.

OxapaxkTepu3yiTe, Kakasi peakius Ha3bIBaeTCs YK30TEPMUUYECKOM:
MIPOTEKAHNUE KOTOPOH COMPOBOXKIACTCS ... DHEPTUH, (BBIICTICHUEM )

OIIK-1.V.1

16.

OxapakTepu3yiite, Kak Ha3bIBa€TCsl PEAKIMS, IPOTEKAHUE KOTOPOM
COIIPOBO’KJIAETCS MIOTJIOIEHUEM SHEPIUH: ... . (3HAOTEPMHUUECKO)

OIIK-1.V.1

17.

OuenuTe BIUSHUE TEMIIEPATYPhl HA CKOPOCTh XUMUYECKON PEAKIIUH.
Ha ckombko rpaxycoB HYXHO IOBBICUTH TEMIEpATypy MAJIs
YBEJIMUYEHUSI CKOPOCTH peakuuu B 27 pa3 (TeMIepaTypHbIi
Kod(duIueHT paseH 3)?

OTBET: noBhIaeTcs Ha 30 rpaaycos.

OIIK-1.V.1

18.

OreHuTe BIUSIHUE TEMIIEPATypbl HA CKOPOCTh XUMHUYECKON PEaKIIHH.
Bo cKoBbKO pa3 yBeTUYHBAETCS CKOPOCTh PEAKITUH (TeMITepaTypHBINA
Kod(GUIMEHT paBeH 3) mpu noBbiieHn: TemnepaTypsl oT 300°C 1o
340°C?

Ortser: yBenuuuBaercs B 34 =81 pa3

OIIK-1.V.1

19.

OueHuTte BIMSIHUE TEMIIEPATypbl HA CKOPOCTh XMMHUYECKON PEeaKIIiH.
Ecinn ckopocTh peakuuu Tpu MOBBIMIEHWH TemmepaTypsl Ha 40°
yBeIU4mIach B 256 pa3, To TeMnepaTypHbIi K03 PUIIMEHT peakiuu
paBeH ... . (BOUCATh YUCJIO 4)

OIIK-1.V.1

20.

OxapakTepu3yHuTe COCTOSTHHE XUMUYECKOTO PABHOBECHS ITPH MTOMOIITH
CKOPOCTEH pEeaKIHid.

OIIK-1.V.1




OtBet: B COCTOSHMHM XMMHUYECKOTO PaBHOBECHUSI CKOPOCThH TMPSIMOU
pEaKIMK paBHA CKOPOCTH OOPaTHOM pEaKIIHH.

21.

OxapakTepu3yiTe cMEIIeHHEe XMMHUUECKOI0 PABHOBECHS ITPU
MOHW)XEHUU TemMneparypsl o npuHiuny Jle-lllarense.

Ortger: [Ipu noHmxeHnu TeMnepaTypbl XUMHUECKOE paBHOBECHE
CMEIIAETCSl B CTOPOHY PEAKLUH, COMPOBOXK/IAIOIICICS BbIIEIEHUEM
TEIUIA.

OIIK-3.3.1

22.

Oxapakrepu3yiTe 3aBUCUMOCTb TEMIIEPATYpbl 3aMEP3aHus OT
YBEJIMYEHUS! KOHIIEHTPALMN paCTBOPA OTHOCUTEIBLHO YUCTOIO
pacTBOPUTEIIS.

Otger: C yBenn4yeHHEM KOHLEHTPALUK PACTBOPEHHOI'O BEIIECTBA
TEMIIEPATYpPa 3aMEP3aHusl PACTBOPA OTHOCUTEIBHO YHUCTOTO
PacTBOPUTEIISE OHMKAETCSI.

OIIK-1.V.1

23.

OxapakTepu3yiTe 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
YBEIMYEHUS KOHLIEHTPALMU PACTBOPA OTHOCUTEIBHO YHCTOTO
pPacTBOPUTEIIS.

Otget: C yBenMYE€HHEM KOHIIEHTPALIMK PACTBOPEHHOIO BELIECTBA
TEeMIIepaTypa KUIIEHUS PACTBOPA OTHOCUTEIILHO YUCTOTO
PACTBOPUTEIIS IOBBIIAETCSI.

OIIK-3.3.1

24.

ChopmynupyiiTe, Kak Ha3bIBACTCS OAHOCTOPOHHSS TP DY3Us
MOJIEKYJI PaCTBOPHUTEIIS Yepe3 MOTyIPOHUIIAeMYI0 MEMOpaHy B
KOJIJTOMIHBIN pacTBOP: HA3BIBAETCS ... (OCMOCOM)

OIIK-3.3.1

25.

YKaxuTe, MPU COCTABJICHUU MOHHO-MOJICKYJIIPHOIO YPAaBHCHHS Kak
caenyert 3anucarh Gopmyiny NH4,OH: cienyer 3anucath B ... popme.
(MOJICKYJISIPHOIN)

OIIK-3.3.1

26.

Oxapaxrepusyite 0.0001 M pacTBOpa XJIOPOBOJOPOJIHON KUCIOTHI
3HaUYCHHEM BOJIOpOaHOTO Tokasarens: (pH) paBen . (BnucaThb
4yUuCao 4)

OIIK-3.3.1

27.

OxapakTepu3yiTe OKUCIUTEIbHYIO CIIOCOOHOCTh COETMHEHUI:
coequaenre SO3; MOXKET OBITh TOIBKO ... 38 CYET aTOMOB S.
(OKHCITATEIIEM)

OIIK-3.3.1

28.

OxapakTepu3yiTe BUIbI SHEPTUH, IOABEPIKEHHBIE TIPOLIECCY
B3aMIMHOT'O TIPEBPAICHHSI IIPU padOTEe TaIbBAHUICCKOTO YJICMCHTA B
CTaHJapPTHBIX YCIOBUSX.

Otger: [Ipu paboTte raTbBaHUYECKOTO IEMEHTA B CTAHAAPTHBIX
YCIIOBUSAX MPOUCXOAT MPOILECCH MPEBPAIICHHS] XUMUIECKOU
DHEPTUHU PEareHTOB B AIIEKTPUUYECKYIO.

OIIK-1.V.1

29.

Oxapakrepu3yite (HakTopbl, BIUSIONINE HA BEIUYUHY AJIEKTPOJTHOTO
MOTEHITMAIa MEeTaJljla, ONMCaHHbIE B ypaBHeHUH HepHcTa.

OTBeT: mpupoia MeTallIa, TEMIepaTypa, KOHIIEHTPAIHs HOHA
MeTaJljia B pacTBOpE.

OIIK-1.V.1

30.

OxapakTepu3yiTe MpoLeccht, MPOTEKAIOIINeN TpHu
ANEKTPOXUMUYECKON KOPPO3UH B CUCTEME ""MarHuii - 0JioBo" B
KHUCJION CpeJie Ha KaToJe.

Otger: [Ipu 31€KTPOXUMHUYECKONU KOPPO3UU B CUCTEME ""MarHuii -
0JI0BO" B KHCITOHN cpefie Ha KaTojae oopaszyercs Hy.

OIIK-1.V.1

31.

Konduryparus kakoil u3 mpeayioKeHHbIX YaCTUIl COOTBETCTBYET
9IEKTPOHHOU KOH(UTYpallK aToMa aproHa: OpoMuI-MOH, HOH
KaJusi, HOH cepebpa? (BmucaTh MOH KaJvsl)

OIIK-3.3.1




32.
Kakoiit 3 yka3aHHBIX XUMHUYECKUX AJIEMEHTOB 00J1a1aeT Hanboee

BBIPQ)KEHHBIMU METAJNINYECKUMU CBOMCTBAMU: JINTUH, aTIOMUHUM,
KaJIui, HaTpuii? (BIUCATh KaJIuii)

OIIK-3.3.1

33.
XapaKTepHLIe YCPThbl HEMECTAIIIOB — OKUCJIMTCIIbHBIC CBOMCTBA.

Kaxkoe n3 yka3aHHBIX BEIIECTB 00J1aJa€T CAMbIMU CHJIbHBIMH
OKHCIUTEIHHBIMM CBOMCTBAMU: UOJ, XJIOP, cepa, celeH? (BIucaTh
XJI0p)

OIIK-1.V.1

34.
Kakoe u3 BEILECTB SABJISICTCSA OJHUM U3 OCHOBHBIX OKHCIHUTEIICH IIpu

KOPPO3HUH: HUTPAT HATPHS, YTICKUCIBIN ra3, OKCH MarHus,
KHUCTIOPOI. (BIHCATh KHUCIOPO.I)

OIIK-3.3.1

35.
Kaxkas n3 MMPEATOKCHHBIX KUCIIOT ABJISACTCA HepaCTBopI/IMOI\/'I B BOJIEC:

cepHasi, pocdopHas, consiHasg, KpeMHeBasi, yKCycHasi? (BIUcCaTh
KpeMHeBas)

OIIK-3.3.1

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KypCOBOM pabOTHI

IPEICTaBIICHBI B Ta0uIe 17.

Ta6ymmma 17 — [lepeders TeM a1 KypCOBOTO MPOSKTHPOBAHMSI/BBIIOJHEHUS KypPCOBOH paOOTHI

Ne /i N
KYpPCOBOM pabOThI

[TpumepHBIii IepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHMSI/BBIIOTHEHUS

YueOHBIM IUIAHOM HE IPEIYCMOTPEHO

Bompocel 11 mpoBeneHHUsT TPOMEXKYTOYHOM aTrTecTalliii B BUJE TECTUPOBAHHS
MpeACTaBICHBI B Ta0wuIe 18.
Tabmuna 18 — [IpuMepHbIil IepedeHb BOMIPOCOB AJIsl TECTOB
Ne [IpuMepHBIil nepeyeHb BOIPOCOB 1151 TECTOB Kon
n/n HHIHKATOpa
1. | OxapakTepu3yiTe MOIHYIO YHEPTHUIO FJIEKTPOHA C TIOMOIIBIO OIIK-3.3.1
KBAaHTOBBIX YHUCEIN: ...
1) ¢ uwmg
2) nu myg
3) mgumg
4) nu {
2. | [IpouwTaiite 3ananue, BBIOEPUTE IPABIILHBIA OTBET U OIIK-1.V¥.1

apryMEHTHPYUTE 3TOT BHIOOP.
B arome, anekTpoHHas Gpopmyna
kotoporo1s22s22p63s23p63d104s24p64d45s1, ... BaTeHTHBIX

ANIEKTPOHOB ...
1). 3; 2). 2;
3).9; 4).5;

AprymMeHTHPOBAaHHBIN OTBET:




CornacHo 3JIEKTPOHHOI'O TACIIOPTa , ONPEAEIIUM AIIEMEHT, 3TO
HUOOWH, Ha BHEIITHEH 3JIEKTPOHHOM OPOUTAIIN HAXOIATCS 2
CIIApEHHBIX AJIEKTPOHA HA 552 - MOAYPOBHE , KOTOpbIE BO30YXK1asCh
nepexondar Ha 5-pl moaypoBeHb a Takke 3 IeKTpoHa Ha
4d3-noxypoBHe, TAKMM 00pa30M 5 HeCTIapEHHBIX
a1ekTpoHOB(5s15p14d3) ompenensroT KOJIMUeCTBO BaJIEHTHBIX
AJIEKTPOHOB.

1) IlpaBribHbBINI OTBET: 4)

O1eHUTe AMEKTPOOTPHUIIATEIIHLHOCTD 3JIEMEHTOB. Y KaXXUTE HauboJsee OIIK-1.V¥.1
ANEKTPOOTPHUIIATETILHBIC AIIEMEHT CPeIU MpeACTaBIeHHBIX. BriOepure
MIPaBWJIbHBIC BAPUAHTHI OTBETa U 00OCHYWTE CBOM BBHIOOD:
1) xmop
2) grop
3) cepa
4) xanuit
5) kmcaopona
Wuctpykuus: Ilpounraiite Texct u ycraHoBute coorBercTBue. K [ OIIK-1.V.1
KaKJIOH TO3WIMHM, JIaHHOW B JIGBOM CTOJOIEC, TOJI0EpHTE
COOTBETCTBYIOIIYIO TIO3UIMIO B IIPABOM CTOJIOIIE).
VYKaKuTe COOTBETCTBHE MEX 1Yy 3HaUYEHHEM OpOUTAIBHOTO
KBaHTOBOT'O YKCJIa M 0003HAYEHUEM MTOAYPOBHSI.
3Hauenue opoburagbHoro yncia | O6o3HayeHHe MOAYPOBHS
£
0 S
1 p
2 d
3 f
g
Wucrpykuusa: [IpounTaiite TeKCT U ycTaHOBUTE mocienoBaTenbHOCcTh. | OINK-3.3.1
3anummTe COOTBETCTBYIOIIYIO IOCIEI0OBAaTebHOCTh OYKB CleBa
HaIpaBo);
Pacnonoxuts snementel VIIA monarpymnmbsl B HOpsSAKE BO3pacTaHUS
aTOMHOTO pajuyca.
a.F, Cl, Br, I, At
b.Cl, Br, I, F, At
c.Br, I, F, At, Cl
d. I, Br, F, At, Cl
e. At, I, Br, CL, F
Nuctpykuus: Ilpouwmtaiite TekcT w  3anumuTe pasBepHyThid | OIIK-1.V.1

000CHOBAHHBINA OTBET.

IIpu neiictBum n30bITKa pa30aBiIeHHON cepHOU KuciaoTel Ha 40 T
KaJblsS TEOPETUYECKH JOJHKHO BBIJEITUTHCS ... J MOJIEKYJISIPHOTO
BoJtopoja. (OTBET BBECTH YHCIIOM)




[TpounTaiite TEKCT, BRIOEPUTE MPABHIBHBINA OTBET U 3aITUIINTE
IIOCJIEZI0BATEIBLHO YIEMEHTHI B ITOPSIKE YCHIICHUS METAITINYECKUX
CBOMCTB JUIsl CJIEYIOLIUX 2JIEMEHTOB

1). Sr; 2). Mg;

3). Be; 4) Ba

NpaBWIbHBIN OTBET: 3,2,1,4

MeramumuecKkue CBOMCTBA yCHIIMBAKOTCSA 110 TPYIIIE NEPUOIUIECKON
CHUCTEMBI CBEPXY BHM3.

OIIK-3.3.1

OxapakTepu3yiTe XUMHUECKYIO CBA3b B Xyopuae kanbius CaCl,.
1) HemonspHas KOBaJCHTHAs

2) moasipHasi KOBaJIEHTHAasI

3) woHHas

4) MeTaymdecKas

OIIK-3.3.1

Omnpenenure, Kakoi ra3 B crpatochepe oTHUIBTPOBBIBAET YacTh U3
COJTHEYHOTO YIbTPAa(PHOICTOBOTO M3ITYICHHS H 00eCIIeIBaCT

3¢ (HEeKTUBHYIO 3aIIUTY OT JTy4E€BOT0 MOPAKEHUS KUBBIX CYIIECTB
1) renwmii

2) 030H

3) xucinopoaa

4) MeraH

OIIK-3.3.1

10.

BriGepute MeTaryprudeckuii mporecc, B KOTOPOM METaILT TOJIyYeH B
pacIUIaBICHHOM COCTOSTHUU Ha3hiBaeFest:

1) BbIIVIaBKA

2) obxur

3) mpokaiuBaHUE

4) meHa pa3MelICHHUS

OIIK-3.3.1

11.

OxapakTepusyiTe CTpO€HHE aToMa BoJopoJa. Aapo aroma Bogopoaa
COCTOMT U3:

1) 1 nporon

2) 1 opotoHn + 3 HeWTpoHA

3) 1 ueiitpon

4) 1 sneKkTpoH

OIIK-3.3.1

12.

ChopmynupyiiTe H3MEHEHHNE TEPMOAMHAMUYICCKON (DYHKITMH YHTPOITUH
CHCTEMBI: DK30TepMHUUECKasl PEAKIIHUS XapaKTEPHU3YETCS YCIOBUEM ...
1) AH>0

2) AQ>0

3) AH<0

4) AS >0

OIIK-3.V.1

13.

BcnomuuTe crneAcTBre M3 OCHOBHOTO 3aKOHA TEPMOXUMHUH - 3aKOHA
I'ecca: pacuer u3MeHEHUsS! PHTAIBIHNHU B XOJE XUMHUYECKOU pPEaKIIHH,
npoTekaroieit mo ypasuenuto 2A + 3B = C + 4D, umeer Bux: ...

1) AH o = (AH ¢ + AHp) - (AH, + AHg)
2) AH' puun = (AHc + 4 AHp) - (2 AH, + 3 AHg)
3) AH = (AHe +4 AHp) + (2 AHy + 3 AHp)
4) AH® .= (AH + AHg) + (AHc + AHp)

OIIK-3.V.1




14.| Chopmynupyiite Ha3BaHHE 3aKOHA, COTJIACHO KOTOPOMY B PaBHBIX OIIK-3.3.1
o0BbeMax pa3IMYHBIX Ta30B, B3ATHIX MPU OJUHAKOBBIX TeMIIepaTypax u
JABJICHUSAX COJEPKUTCS OJJHO U TO K€ KOJUYECTBO MOJIEKYJI:
1) 3akon I'e#t JIroccaka
2) 3aKkoH ABOrajapo
3) 3akoH ['enpm
4) 3akoH I'ecca
15.] OxapakrepusyiTe UCIOIB30BAHUE BOJIOPOJHOTO NOKA3ATEN ISl OIIK-3.3.1
OLIEHKH KHCJIOTHOCTH cpefibl. Kuciora MoXKeT UMETh CleTyOIHii
MOKa3aTeb:
1) pH=7
2) pH=9
3) pH=11
4) pH=5
16.| Oxapakrepusyiite qeiicTBUE UHIMKATOPOB B CPElaX C Pa3IMYHOM OIIK-3.3.1
KHUCJIOTHOCTBIO: DeHodTanenH B pacTBOpax I1eI04el CTAHOBUTCS:
1) MaJuHOBBIM
2) cuUHHM
3) KpacHbIM
4) KENTHIM
17.| JaiiTe Ha3BaHNE OTPULIATEIILHO 3aPSKEHHBIX HOHOB: OIIK-3.3.1
1) xaTuoHBI
2) TPOTOHBI
3) aHHOHBI
4) HEWUTpPOHBI
18.]| JlaiiTe Ha3BaHUE MOJIOKUTEIHHO 3aPsHKEHHBIX HOHOB: OIIK-3.3.1
1) xaTHOHBI
2) IIpotoHsl
3) aHUOHBI
4) HEUTPOHBI
19.] CocraBbTe cXeMy rajlbBaHUYECKOTO 3JIeMeHTa, Ha KoTopom npotekaer | OIIK-1.V.1
KaToHbIi mpouecc -Fe?™ + 2¢ = Fed
OtBet: Mg | MgCl, || FeSOy4 | Fe
20. [lepeuncianTe-oKUCIUTEIHLHO-BOCCTAHOBUTEBHBIE TPOIECCHl Ha
AIEKTPOIaX MPHU PabOTE rAIbBAHMYECKOTO dJIEMEHTA CO OIIK-1.V¥.1
cnenytromei cxemoii: Fe | Fe(NOs), || Pb(NOs), | Pb
Ortset: Fe' —2¢ = Fe** Pb*" +2¢ = Ph’
21.| ChopmynupyiiTe onpeneacHue 3IEKTPOIHOIO MOTEHIIMaNa: OIIK-3.3.1
MOTEHIINAJ, YCTAHOBUBIIUICS
1) Ha rpaHMIIe MEXAY OBEPXHOCTHIO METAJJIa U BHYTPEHHUM CJII0EM
MeTaa.
2) Mek1y MOBEPXHOCTHIO MeTAJIIa U OJIH3/IeKAIUM CJ10eM
pacTBOpa B IBOIHOM JJIeKTPUYECKOM CJI0€.
3) Ha MOBEPXHOCTU METaJUIa MEPe]] €ro MOTPYKEHHEM B PacTBOP.
4) Ipu COEAMHEHUHU MeTallla ¢ APYTUMU METaJJIaMHu.
22.| Oxapakrepu3yiiTe npouecchel, porekaromue npu auekrpoxumudeckoir | OIIK-1.V.1

KOpPPO3HUH B cucTeMe "IIMHK - cepedpo". B kucioi cpene Ha aHOIE
oOpazyercs ...

1) Zn?**

2) Ag




3) H,
4) OH-

23.

Br10epuTe MeTat, KOTOPBIA MOKHO MCTIOIh30BaTh B KAUECTBE
KaTOJTHOTO TTOKPBITHS JIJISl 3aIIUTHI OT KOPPO3UH KAIMUS:

1) Mg

2) Mn

3) Co

4) Cr

OIIK-3.3.1

24.

OxapakTepu3yiTe IpoIecchl; B ralbBAHMYECKOM JIEMEHTE
BounbTa, cocTosieM U3 MUHKOBOM U MEIHOM TIACTHH,
MOrPYKEHHBIX B pACTBOP CEPHOUN KHUCIIOTHI.

YKaxuTe, KaKUe MPOIIECCHl MPOTEKAT Ha 3JIEKTPOIaX 3TOTO
raJlbBAaHH4IECKOI'0 DJICMCHTA:

1) A:Zn-28 > Zn* K:2H"+2 & — H,

2) A:Cu-2&—Cu*K:2H"+2&— H;

3) A:Cu-2&—>Cu”K:Zn**+2&—7n

4) A:Cu—2¢&— Cu**K:2H,0-4¢& — O, +4H"

OIIK-1.V.1

22

OneHure Ha OCHOBAaHUU PacdyeTa MOJIIPHOW MAacchl, CKOJIBKO MOJIEH
conepxutcs B 200 r ruapokcuaa Hatpus?

1) 9;

2) 0,5;

3) 100;

4) 5;

OIIK-3.3.1

23

Omnpenennure Ha OCHOBAaHUH (POPMYI ISl pacyeTa BOJOPOIHBIHA
noka3zaresnb pH 0,001 M pactBopa NaOH:

D1

2) 3;

3)11;

4)7.

OIIK-3.3.1

24

CdhopmynupyiiTe Ha OCHOBaHUM OCHOBHOTO 3aKOHA TEPMOXHUMHUH -
3akoHa ['ecca- OT yero 3aBUCHUT TEIIIOBOM d(DPEKT peakinid,
MIPOTEKAOIIUX MPU TTOCTOSTHHOM 00BhEME UJTU JIaBJICHUU:

1) oT HAYAJLHOI'0 U KOHEYHOI'0 COCTOSTHUS XUMHYECKOM
CHCTEMBI;

2) OT MPOMEKYTOUHBIX CTAUN XUMHUYECKOH pEeaKInu;

3) OT HayaJbHOT'O COCTOSIHUS XUMHYECKOU CUCTEMBI;

4) OT KOHEYHOT'O COCTOSTHUSI XUMHUYECKOW CHCTEMBI.

OIIK-3.3.1

25

KoHcratupyiiTe Ha OCHOBaHMH TEOPHUH DIEKTPOIUTHIECKOU
JUCCOLMALMH, KAKUE U3 YKa3aHHBIX BEIIECTB ABIIIOTCS CUIbHBIMU
JJIEKTPOJINTAMHU:

1) HF, NaOH

2) HNO;, HsPO4

3) KOH, H,SO4

4) HCL, H,O

OIIK-1.V.1

26

-Knaccudunupyiite cnoxxHble BelIeCTBa, KOTOPbIE COCTOSIT U3 aTOMOB
BOJIOPO/1a, CIIOCOOHBIX 3aMEIAThCsl HA HOHBI METAJIA, U KUCIOTHOTO
ocTaTka

1) Kuciaorsl

2) Comu

3)  OcHoBanus

4)  Okcumbl

OIIK-3.3.1




27 CdhopmynupyiiTe Ha3BaHHE CIOKHOTO BEUIECTBA, COCTOSIIETO U3 OIIK-3.3.1
MOHOB ME€Tajljla U KUCIOTHOTO OCTaTKa
1)  Kucnorsl

2) Coun
3)  Oxcumsl
4)  OcHOBaHHUS
28 [IpousmttocTpupyiTe, YTO IPOUCXOIUT CO CKOPOCTHIO OOJIBLIITMHCTBA OIIK-3.3.1
XHUMHYECKUX PEaKIMii TIPH TOBBIIICHUN TEMIIEPAaTyphl Ha Kaxapie 10 °
C
1) BO3pacraert S5-7 pa3
2) Bo3pacTtaet B 10-12 pa3
3) noBbIlIaeTcs B 2-4 pa3sa,
4) yMEHbIIAeTCs B 5-7 pa3
29 VYkaxure, Kak IeUCTBYET Ha CKOPOCTh XUMUYECKOU pEAKLIUHU OIIK-3.3.1

YBEIIMYEHUE IHEPTUN aKTHBAIIUN
1) He3HnauntenbHO yMEHBIIACTCS;
2) Pesko Bo3pacraer;

3) He usmensercs

4) YMeHnblIaeTCSI pe3KO;

30 OIIK-1.V.1
Omnpenenure, yeMy paBHIETCS CTaHAAPTHAS YHTAJIBINSA 00pPa30BaHUS

razoo0pasHoro Bojgopoza npu 298K:
1) +100 x/x/Momnb;

2) -16 xx/Momb;

3) -22 xJI>x/Mob;

4) 0 kx/Mmoab

Ilpumeuanue: Cucmema oueHUBAHUA MECHOBBIX 3A0AHUIL:

1 mun) 3a0anue KOMOUHUPOBAHIO20 MUNA C BbLOOPOM OOHO20 BEPHOCO OMBEMA U3 YeMbIPeX NPeON0NCEHHBIX
u 0bocHoBaHUEM 6blOOPA CHUMAEMCS GEPHbIM, €ClU NPAGUIbHO YKA3AHA Yudpa u npugedeHvl KOHKpemHbvle
apeymenmol, UCHOIb3yeMble npu gbloope omeema. Ilonnoe cosnadenue ¢ 6epHbIM OmMeemom oyeHusaemcs 1 baiiom,
HegepHbili omeem uau e2o omcymemaue — () 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 6APUAHIOE OMEEMA U3 NPEOONCEHHBIX U
PazeepHymuiM 000CHOBAHUEM 6blOOPA CHUMAEMCST 6EPHbIM, eClU NPAGUIbHO YKA3AHbl YUQpbl U npueeoeHsl
KOHKpemHble apeyMeHmbl, UCNOTb3yeMble npu evibope omeemos. I[loinoe cosnadenue ¢ GepHbIM OMEEMOM
oyenusaemcs 1 6annom, ecau donywenvi ouubku uiu omeem omcymcmeyem — () 6annos.

3 mun) 3adanue 3axkpuimoco muna Ha YCMAHOGLEHUE COOMEEMCMGUS. CUUMAEMCs 6EPHbIM, eClu
VCMAHOBLEHbL 6CE COOMBEMCMEUsL (NO3UYUU U3 00OHO20 CMONOYA GEePHO CONOCMABNIEHbL C NOUYUAMU OPY2020
cmonbya). [lonnoe cognadenue ¢ epHbiM OMeemom oyenugaemcsi 1 6aniom, HesepHblll Omeem ui €20 OMCYmcemeue
— 0 bannos

4 mun) 3a0anue 3aKpeimo2o Muna HA YCMAHOGLEHUE NOCIe008AMENbHOCIU CYUMAENCsl BEPHbIM, eCiu
NPABUIbHO YKA3AaHA 6Cs nociedosamenvhocms yugp. Iloanoe cosnadenue ¢ eepuvim omeemom oyenugaemcs |
bannom, eciu donyujervl owmuoKy uiu omeem omcymemayem — () 6ainos.

5 mun) 3a0anue omxkpLIMo20 MUna ¢ pazeepHymviyM OMeEemoM CHUMAemcst ePHbIM, eCiiu OMeent cOenaddem
€ 9MATOHHBIM O coOepacanuio u noinome. Ilpasuivuviil omeem 3a 3a0anue oyenugaemcsi 8 3 6anna, eciu 0onyujena
00Ha owubka \ HemouHocmb \ omeem npaguibkblll, HO He noaHwll - 1 bann, ecau donyujeno 6onee 1 owubku \ omsem

HenpasuibHbll \ omeem omcymcemeyem — () 6an108.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JAMCIMUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBJICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHh KOHTPOIBHBIX PabOT
Ne /mn [lepeueHb KOHTPOJIBHBIX PabOT
He nipeaycMoTpeHo




10.4. Meronuyeckue  MaTepuaibl,  ONPEACNAIOIIME  IMPOLEAYphl  OLIEHUBaHUS
WHIUKATOPOB, XapaKTEPH3YIONIUX dTanmbl (OPMUPOBAHHUS KOMIICTCHIIMH, CcoOAep)KaTcs B
JIOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAII, pernaMeHTUPYIOUIUX TMOPSAIOK W TPOLEAYpPY
MPOBEICHHS TEKYIIETO KOHTPOJSA YCIIEBAEMOCTH M IMPOMEXYTOYHOW aTTECTAllMH OOYUYarOIIUXCS
I'VAIL

11. Metonuueckue yka3zaHus ISl O0yYAFOIIUXCS 10 OCBOCHHIO JUCITUTITMHBI

11.1. Meroandeckue ykazaHUs JUIsi OOyYaroIIuXcs MO OCBOCHHUIO
JIEKIIMOHHOT'O MaTepuaa.
CtpykTypa mpeaocTaBlIeHUs JICKIIMOHHOTO MaTepuaia: JEKIMH COTJIacHO pasaenam (Tadm.3) u

temaM (Ta0n.4). OCHOBHOE Ha3Hau€HHE JICKIMOHHOI'O MaTepHuaja — JIOTUYECKH CTpOifHoe,
CHCTEMHOE, TITyOOKOe M SICHOE HU3JIOKEeHHEe yueOHoro marepuana. Ha3zHaueHue coBpeMeHHOU
JEKIMA B paMKaxX JUCIUIUIMHBI HE B TOM, 4TOOBI MOJYYHTH BCIO MH(OpMAIMIO IO TEME, a B
OCBOCHMHU (PyHJaMEHTAIBHBIX MPOOIEM JUCIMILIMHBI, METOI0B HAyYHOI'O ITO3HAHMS, HOBEHIINX
JOCTIKEHUM Hay4dHOH MbIciau. B ydyeOHOM mporecce JeKIuUs BBIIOIHAET METO0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHON o0nacTu 3HaHUA, €€ HpoOJeMBbl, JaeT LEIbHOE NPEJICTaBICHUE O IUCLUIUIMHE,
MIOKa3bIBAET B3aMMOCBS3b C IPYTHUMH JACITUTUTHHAMH.

IInaampyeMele pe3yJbTaThl IPH OCBOCHHH O6V‘I3IOIIII/IMI/ICH JICKIIMOHHOI'O MaTcpuajia.

— IOJy4Y€HUE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAaHHUH, YPOBEHb KOTOPBIX
OTpEJIeIISIETCS 1IENIEBOM YCTAHOBKOM K KaXXJ0M KOHKPETHOU TEME;
— TIOJIyYEHHE OIBITAa TBOPUECKOM PaOOTHI COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE MPO(ECCHOHANBLHO-/IENOBBIX  KauyecTB, JIOOBM K  TpEeaMETy U
CaMOCTOATEIBHOTO TBOPYECKOTO MBILIUICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHOU PaOOTHI;

— IIOJIy4EHHUE 3HaHUW O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IIPOTHO3E
UX pa3BUTHA Ha OMIDKaiIue rojsr;

— HayuyuTbCsd METOJUYECKH oOpadaTbiBaTh MaTepuasl (BBIAEIATH IJIABHBIE MBICIU U
TIOJIOXKEHHUS, IPUXOIUTH K KOHKPETHBIM BBIBOAAM, TIOBTOPSTH UX B PA3IMUHBIX (DOPMYIIMPOBKAX);

—  TIOJIyYCHHE TOYHOTO ITOHMMAaHUS BCEX HEOOXOAMMBIX TEPMHUHOB M IIOHSTHA.

JIeKMoOHHBIA MaTepuall MOXKET COMPOBOXKIATHCA JAEMOHCTpAlMEl  ClIaiiIoB U
UCIIOJIb30BAaHUEM pPa3JlaTOYHOI0 MaTepuajga IpH IPOBEJACHHM KOPOTKHX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK MO JUCITUTIIINHE.

CTpyKTypa IpeoCTaBICHUs JSKIIMOHHOTO MaTepHaa:

Berynnenne — yacTh JIeKIUH, 11e1h KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH ayUTOPHIO Ha
BOCIIPUATHE YydeOHOro MaTepwayia. B ero cocraB BXOAST: (GOPMYIHpPOBKA TEMbI JICKIIHH,
XapaKTEePUCTUKA € TPOo(EeCCHOHATBLHON 3HAYUMOCTH, HOBH3HBI M CTECTICHH M3yUYE€HHOCTH, 1SN
JICKIIUH, H3JI0KCHUC IIJIaHa JICKIHWMH, BKIIOYAIOMICIO HAMMCHOBAHHSA OCHOBHBIX BOIIPOCOB,
MO/JIeXKAIIMX PACCMOTPEHUIO Ha JICKIIMH;  XapaKTEPHUCTHKA PEKOMEHIYEMOH JUTEpaTyphl,
HEOO0XOUMON s OpraHu3anuu CaMOCTOATEIbHON paboTsI CTYJICHTOB;
PETPOCTIEKITHSA-HATIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX HA TMPOIUION JIEKIIMH, CBS3h UX C
HOBBIM MAaTCpHuaJioM, YKa3aHHUEC Ha €TI0 pOJib, MCCTO U 3HAYCHHUC B I[aHHOﬁ JUCHUIIIIMHE, 4 TAKXKE B
CHUCTEME JPYTUX HayK.

OCHOBHaH YaCTb - HM3JI0XKXCHHUC COACPIKAHHUA JICKIMKU B CTPOroM COOTBCTCTBHU C
MPEVIOKCHHBIM TUTAHOM. BKJTIOYaeT pacKphIBAIOMMNA TEeMy JIEKIIMM KOHIENTYaJlbHBIH U
(akTHueCKU Marepuwall, ero aHajdu3 U OIEHKY, pPa3JIMYHbIe CIIOCOObI apryMEHTalliu U
JI0OKa3aTeJIbCTBA BBIIBUTAEMBIX TEOPETUICCKUX TTOJTOKCHHIH.




3aKkirodeHrue - TOABEACHHWE OOINEro WTOora JICKIHWH, OO0OOIICHHEe Marepuaa,
(hopMyTHPOBKA BBIBOJIOB IO TEME JICKIIUH; OTBETHI Ha BOIIPOCHI CTYICHTOB.
JI1st HaUIeXKAIIero OCBOCHHS Kypca XUMUH MCIIOIB3YIOTCS CIIENHaIbHbIe HATJISHBIC CPEACTBA, C
MOMOIIbI0 KOTOPBIX MOXKHO IEpelaBaTh CTyJeHTaM HH(OPMAIHMIO O BEIIESCTBaX, 0ObEKTaX WU
cyumiectBe (U3MYECKMX M XUMHUYECKUX TMpeBpalieHuil. JIeMOHCTpalus OmbITOB, MOJIENH
KPUCTATMYECKUX PEMETOK, TaOMUIBI M IUIAKaThl C JHEPreTHYCCKUMHU JHarpaMMaMu
o0pa3oBaHHUs MOJICKYJI, PEaKIIMii ¢ KaTajau3aTopaMH i 0€3 HUX U T.II.

OcylecTBICHHEe KOHTPOJIS 3a BEJICHHUEM CTYJACHTaMH KOHCIIEKTa JICKIUH; OKa3aHWe
CTy,Z[eHTaM IIOMOIIIN B BSACHWHU 3aIlICHU JICKIITUN (aKHeHTI/IpOBaHI/IC HN3JI0KCHUA MaTepI/IaJIa JICKIIHUU,
BBIJICJICHHE TOJIOCOM, HWHTOHAIIMEH, TEMIIOM peyd Hauboyiee BaXHOW HHOOPMAIINH,
WCIIOJIb30BAaHUE May3 IS 3aIMCH TaOIHUIl, CXEM)

11.2. MeTtoaudeckue ykazaHus JJisi 00YJArOIIMXCS MO BBIMTOJTHCHUIO
71a00paTOPHBIX pabOT

B xoze BbInoMHEHNS 1a00OPATOPHBIX PadOT 00YHArOIIUICS JODKEH YIITyOUTh U 3aKPETHTh
3HaHUs, IPAaKTUYECKHUE HaBbIKH, OBJIa/IeTh COBPEMEHHOM METOAMKOMN U TEXHUKOM SKCIIEpUMEHTA B
COOTBETCTBUM C KBaIM(PHUKAIMOHHON XapaKTepHCTUKON oOydwaromerocs. BreimomHeHue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKON, PACUETHO-aHAIUTHYECKOM
4acTe! U KOHTPOJIbHBIX MEPOIPUITHIM.

BeinonHenue 51a6opaTopHbBIX paboOT OO0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOM 4YaCThIO
U3Y4YEHHUS JUCLUIUIMHBL, ONpENesseMON Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIuM pelIeHUe CIeIyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— NpHOOpETEHNE HABBIKOB UCCIIEOBAHUS MPOLIECCOB, SIBICHUH U 00BbEKTOB, N3y9aeMBbIX
B PaMKaXx JaHHOU AMCLUIIIINHBL

— 3aKpeIuvieHHe, pa3BUTHE M JeTalu3alMs TEOPETUYECKUX 3HAHMM, MOJyYEHHBIX Ha
JCKITUSX;

- TOJy4YeHHe HOBOHM MH(pOpMAINK MO0 U3y4aeMOi JUCIUILTHNHE;

- npuoOpeTeHre HaBBIKOB CAMOCTOSATEIBHON paboThI € 1a0OpaTOPHBIM 000PYIOBAHUEM
U pubopamu.

3aanue U TpebOBaHUA K MPOBEJICHUIO 1a00paTOPHBIX PaboT

JIJis. BBITIOJTHEHUST TAOOPATOPHBIX pa0OT HMCIIONB3YOTCS METOIUYECKUE YKa3aHUs M0 UX
npoBeneHuto. JlabopatopHast paboTa Kak BHJ y4e€OHOTO 3aHATHS MPOBOAMTHCS B CIEIUATBHO
000py/OBaHHBIX Y4eOHbIX JabopaTopusix. HeoOXOoAMMBIMU CTPYKTYPHBIMH 3JI€MEHTaMU
nabopaTtopHOil pabOThl TOMHMO CAMOCTOSITENIBHOM JESTENbHOCTH CTYJEHTOB, SIBISIOTCS
WHCTPYKTaX, IPOBOJIUMEBIHN MPETojaBaTeNIeM, SKCIICpUMEHTAIbHAS 9aCTh, a TAaKXKE OpraHU3aIus
00Cy’KJIEHUSI UTOTOB BHITIOTHEHUS 1Ta00PaTOPHON pabOTHI.

Crpykrypa u hopma oTuera 0 1abopaTopHOil paboTre

Otuert 0 1abopaTopHOit paboTe nMeeT HopMy THIIEPTEKCTOBOTO TIOKYMEHTA, COAEPIKAIIIETO
3aanie Ha J1aboparopHyr paboTy, KpaTKHe TEOPETHYECKHE CBEICHHUS IO TeMe padoThI,
OTHCaHue MPUOOPOB, UCTIOIH30BAHHBIX MTPH BHITIOTHEHUH PAOOTHI, PE3YIbTAThI BEIUNCIUTEIBHBIX
IKCIIEPUMEHTOB, a TAK)KE BBIBOJIBI 110 UTOTaM MPOJICTAHHON paOOTEHI.

TpeboBanus k ohopMIECHUIO OTYETA O JIaOOpaTOPHOU paboTe

TUTYIBHBIN JIUCT OTYETA JOJHKCH COOTBETCTBOBATH MIAOJIOHY, MPUBEICHHOMY B CEKTOPE
HopMatuBHOM nokyMeHTanuu 'Y AIT https://guap.ru/regdocs/docs/uch

OdopmieHre 0OCHOBHOM 4acTu oT4YeTa AOHKHO ObITH opopmiieHo B cooTBeTcTBUH ¢ 'OCT
7.32-2017. TpeboBaHus mNpUBENEHBI B CEKTOpE HOPMAaTUBHON nokymeHTanuu  [YAII
https://guap.ru/regdocs/docs/uch

[Tpu popmupoBaHUM CIKCKA UCTOYHUKOB CTYIEHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmiieHUs: cnucKa HCTOYHUKOB
MpUBENICHBI B CEKTOpe HOpMaTuBHOM nokymeHTanuu ['Y AL https://guap.ru/regdocs/docs/uch
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[Ipu popmupoBaHUM CIHUCKA UCTOYHUKOB CTYICHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusamu ctangapra ['OCT 7.0.100-2018. ITpumepsl odopMileHHs CIHCKAa HCTOYHUKOB
NPUBENICHBI B CEKTOpPEe HOpMaTuBHOM nokymeHtanuu ['Y AL https://guap.ru/regdocs/docs/uch

11.3. Meroandeckue yKa3zaHus ISl 00YJIArOIIUXCS 110 MPOXOKICHUIO CAMOCTOSATEIHHON
paboThl

B xo/i¢ BBIIOJHEHHS CaMOCTOSTCIBHOM PadOThI, 00yYarOUIUICs BBINOJIHSIECT padoTy IO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEIojaBaTelisi, HO 0e3 ero HernocpeaCTBEHHOIO
yqacTusl.

B mporiecce BBINOTHEHHUS CaMOCTOSATEIBHONH padOThI, Y oOyuwaromierocs (Gopmupyercs
1esIecoo0pa3Hoe TUIAHUPOBAHKUE PAab0Yero BPEMEHH, KOTOPOE TTO3BOJISIET UM Pa3BUBATh YMCHHS U
HABBIKK B YCBOCHHMM M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHWH, O0CCIIEYMBACT BBICOKHM
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHs, TOMOTaeT TOJIYYUTh HABBIKM ITOBBIIICHUS
po(heCCHOHATILHOTO YPOBHS.

MeTtoguvyeckuMl  MaTepuajaM¥,  HAMPaBJISIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYJarOIIUXCS SIBIISFOTCS:

- y‘~IC6HO-M€TOI[I/I'-IeCKI/II71 MarcepHrall o AUCHUILINHE.

11.4. Meroauyeckue yKazaHUs I OOYYaIOMUXCS TIO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIsI YCIIEBAEMOCTH.

B teuenue cemecTpa CTyIECHTHI:

- 3aIIUIIAIOT JIabopaTopHBIe PadOTHI (5 1IT);

- BBIIIOJIHSIFOT TECTUPOBAHMS IO MaTepuajaM JIeKuu B cpene LMS.

JlJis TeKyIIero KOHTPOJIsl YCIIEBaEMOCTH UCTIONB3YIOTCS TeCThI, PUBEICHHBIC B Ta0JIHIIe

18.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH MPEAyCMAaTPUBAET KOHTPOJb KauyecTBa 3HAHUI
00yJaronumxcs, OCymeCTBISIEMOTO B TEUCHHE CEMECTpa C IENIbI0 OICHUBAHUS X0Jia OCBOCHUS
JUCHUTITUHBL.

Texkymmuii KOHTPOJb YCIIEBAEMOCTH CTYACHTOB TMPOBOAMWTCS IyTeM MOHUTOPWHTA
pe3yNbTaTOB BBIMOJHEHUS JAaO0OPATOPHBIX padOT, KOHTPOJBHBIM BOMPOCAMH Ha 3allIUTe
71a00paTOPHBIX paboT, IMMyTEM MOJYYCHHS 0OpaTHOM CBSI3W BO BpeMsI POBEJCHUS JICKIIUA.

CBoeBpeMeHHasl cllaya OTYETOB MO Ja0OpaTOPHBIM M MPAKTUYECKUM 3aJaHUAM U
TIOJIOKUTEIBHBIM PE3yIbTaT Ha 3aIUTe ITUX PabOT MOXKET YUYUTHIBATHCS TPU TPOBEICHUH
MIPOMEKYTOUHON aTTECTAIUU.

11.5. Mertoandeckue ykazaHUs Ui O0yUarOIUXCcs M0 MPOXOXKIESHUIO TPOMEKYTOIHON
aTTECTaIUH.

B teuenue cemectpa CTyAeHTY HEOOX0UMO caaTh He MeHee 50% nabopaTopHbIX padoT,
BBIMIOJIHUTh TECTUPOBAHUS HE HUXKE OLCHKHU '"yIOBJIETBOPUTENbHO". B cilydyae HEBBINOIHEHUU
BBILICH3JI0KEHHOIO, CTYJIEHT, MPU YCIELUIHOM MPOXOXACHUU IMPOMEKYTOUHOM aTTecTaluu B
dhopme sx3amenHa/aud.3auera, He MOKET MOJYYUTh aTTECTAIMOHHYIO OLIEHKY BBIIIE "XOpomio".

— nuddepeHIUPOBaHHBIM 3auyeT — 3TO0 (opMa OIEHKH 3HAHUM, TOJYYCHHBIX
o0ydJaronMcs Npu U3yYCHUH JTUCIHUIUIMHBI, TIPU BBITOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEOBATEILCKUX PA0OT U MPOXOKICHUH MPAKTHK C ATTECTAIIHOHHOM OI[CHKOM
COTIUIHOY, «XOPOIIIOY», KYIAOBJICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

Cucrema OIICHOK TP MPOBEACHUH TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTeCTalUN
OCYIIIECTBIISECTCS B COOTBETCTBUH C PYKOBOJSIINM JoKymMeHToM opranuzanuu PJ1O I'VAIL. CMK
3.76 «llonoxkeHue O TEKYIIEM KOHTPOJE YCHEBAEMOCTH U TMPOMEKYTOYHOM aTTecTaluu
CTYJICHTOB M acCIIUPaHTOB, OOYYAlONMIUXCS 10 O0Opa30BaTEIbHBIM MPOrPaMMaM BBICIIETO
obpazoBanus B ' YAII» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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Jluct BHeceHUs: U3MEHEHUH B pabouyto NporpaMmy JTUCIUILIMHBI

Jlata BHeceHUs
H3MEHCHHUI 1
JIOTIOTHCHUH.

Iloamnuce
BHECIIIETO
M3MCHCHMUS

ConeprxaHve U3BMEHEHUM U JOTOTHEHUI

Jara u Ne

MIPOTOKOJIA
3aceIaHusl
Kadenpsl

IToamnuce
3aB.
Kadeapoit




