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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpaMMmy OakamaBpuaTa II0 HaNpaBlICHUIO TMOAroToBKH/ crenuanbHoctd 12.03.01
«IIpubopocTpoeHre»  HAMpPABICHHOCTH «ABHUAIlMOHHBIE TPHOOPEI U  U3MEPHUTEIHHO-
BBIUMCIIUTENbHBIE KOMIUIEKCh». Juciumuinna peanusyercs kapeapoit «Ne5y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHSTh €CTECTBEHHOHAyYHbIC M OOIIECHH)KEHEPHBbIC 3HAHUSA,
METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJICJIMPOBAHUS B MH)KCHEPHOM JEATEIBHOCTH, CBSI3aHHON
C TMPOEKTHPOBAHHMEM U KOHCTPYMPOBAHHUEM, TEXHOJOTHUSMHU IPOU3BOJCTBA MPUOOPOB U
KOMILJIEKCOB IIUPOKOTO HA3HAUCHUSI»

OIIK-3 «Cnoco0GeH MpOBOAWTH SKCICPUMEHTAIBHBIC MCCICIOBAHUA W HW3MEpPEHUs,
00pabaTeiBaTh U MPEACTABISITH MOJyYCHHBIC JAHHBIC C YUYETOM CHEHU(PUKHA METOJOB U CPEICTB
TEXHUYECKUX U3MEPEHUN B TPUOOPOCTPOCHHUM

Conepxanue AUCIUIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBA3AHHBIX C O3HAKOMJIECHHEM
UCTOPUU XHUMHHU, a TaKXe C OCHOBHBIMH HAIPaBJICHUSMU U TEHICHIMSIMH pa3BUTHUSA
COBPEMEHHON XMMHU. JTa HayKa H3ydaeT MaTepPHAIbHBIA MHUP, 3aKOHBI €ro pa3BUTHA,
crnenupuUYecKyr0 XUMHUYECKYl0 (QopMmy IBUXKEHHS Marepud. B mporecce u3ydeHHs] XUMUU
BbIpa0ATHIBAETCA HAYYHBIM B3TJIS] HA MUP. 3HAHUE XUMHUU HEOOXOIAMMO JUISl TIJIOIOTBOPHOM
TBOPUYECKOH JeATelbHOCTH OakanaBpa JI000H HampaBlIEHHOCTU. 3HAHWE XHMHH I103BOJISIET
c(opMUpPOBaTh COBPEMEHHOE HAy4yHOE IPEJCTaBICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BUJIOB JIBMKYLICHCS MaTepuu, MEXaHU3ME TMPEBpAIICHUN XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepHaJIOB O XUMUUYECKHUX IMPOIeccax B COBpeMeHHON TexHuke. [Ipu m3yueHun Kypca XuMuu
HEOOXOJMMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKONW XUMHUYECKHX PaCUETOB,
BBIPa0OTaTh HAaBBIKKU CAMOCTOSATEIBHOTO BBIMOJHEHUS XUMHYECKHUX OSKCIEPUMEHTOB U
0000menuss  ¢dakrtoB. [loHMMaHWe  3aKOHOB XHMHH TIOMOXET CTYAEHTY B pEIICHUU
HKOJIOTMYECKUX TpobOsieM. 3HaHUME Kypca  XUMUM HEOOXOAUMO U JUIsl IOCIEAYIOLIETrO
YCHEIIHOTO U3yUYeHUs CIeIHATbHBIX AUCIUTIINH.

[IpenonaBanue IUCHMIUIMHBI TPEIyCMATPUBAET CIEAYIONIHE (OPMBI  OpraHU3aluu
y4eOHOTo IMpoliecca: JEKIIH, 1a00paTopHbIe paboThI, CaMOCTOsITeNNbHAs paboTa 00yJaroIerocs.

[Tporpammoil AUCIUIUIMHBI TPETYCMOTPEHBI CIEIYIONME BHUIBI KOHTPOJS: TEKYIIUMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B hopme AudhepeHIInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0€MKOCTh OCBOCHHUSI HUCHUMIUIMHBI COCTaBIAE€T 3 3aueTHBIX eauHuIb], 108
4acoB.

SI3bIK 00yUeHUs 110 JUCITUTUTMHE «PYCCKUI.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

]_[CJ'IB ,I[aHHOI;'I JUCHUIITIMHBI — YCBOCHHUE CTYACHTAMH TCOPETHYCCKHUX OCHOB O6I_HCI71 XHUMHU,

XUMHHM BaXHEHUIINX DHICMEHTOB MW HX HCOPTaHUYCCKUX COGIIPIHGHPIﬁ,

¢dopmupoBanue

XUMHUYCCKOI'0O MBIIIJICHUA Y CTYACHTOB, Pa3BUTUC HABBIKOB HMCIIOJIb30BaHUA CBeI[eHI/Iﬁ (6] (1)I/I3I/IKO'
XUMHYECKHX CBOMCTBax Pa3iIM4HBbIX CUCTEM IJId CHUHTC3a COOTBCTCTBYIOIIHX COCHHHGHHﬁ,
BBIIIOJIHCHHUE TCPMOAMHAMHUYCCKUX W KHHCTHYCCKHX PpPaCUCTOB. HpI/IO6peTeHI/Ie HCKOTOPOI'O

OTBITa SKCIEPUMEHTAJBHBIX HCCIEIOBAaHUN sl pa3pabOTKH
NpUAaHUs MarepuanaMm 3aJaHHOW  CTPYKTYpHI,

HOBBIX METOJIOB CHHTE3A U
U KOMIUIeKca cBoOMCTB. IlpeacraBienue

BO3MOXHOCTHU CTyACHTaAM Pa3BUTb U IIPOJACMOHCTPUPOBATL HABBIKH B obactu HWHHOBAaIITMOHHBIX

TEXHOJIOTUH

1.2. JlucumrminHa BXOAUT B COCTAaB 00s3aTENBHON YacTH 00pa30BaTEILHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHb IIaHUPYEMBIX PE3YJIBTATOB OOYUEHHS IO JUCLUILIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.
B pesynprare M3ydeHHs AMCHMIUIMHBI OOyYaroIIUiicS JOJDKEH 00JanaTh CIelyronMMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabimue 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna)
KOMIICTCHITNH

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHII M

KOI[ N HAMMCHOBAHUC MHAHUKATOpAa
JOCTHIXKCHH A KOMIICTCHIIMH

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINU

OIIK-1 Cnocoben
MIPUMEHSTH
€CTECTBCHHOHAYYHBIC
1 0OIIIEHHKEHEPHBIC
3HAHUSI, METO/IbI
MaTeMaTH4YSCKOrO
aHanu3a u
MOJICTTUPOBAHUS B
WHKEHEPHOU
JIeITEIIbHOCTH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM U

OIIK-1.3.1 3HaTh QpyHAAMEHTATIBHBIE
3aKOHBI PUPOJIbl, OCHOBHBIE (PU3UUYECKUE U
MaTEMaTHYECKHUE 3aKOHBI

OIIK-1.Y.1 ymeTb npuMeHsTh
€CTECTBEHHOHAYYHbIE 3HaHUS, METO/BI
MaTeMaTUYeCKOIo aHajlnu3a u
MOJIETTMPOBAaHUS B MH)KEHEPHOU
JIEeATCILHOCTH, CBSI3aHHOM C

KOHCTPYHUPOBaHHEM,
MPOEKTHPOBAHNUEM U TEXHOJIOTHUSIMHU
TEXHOJIOTUSIMH
IIPOM3BOJICTBA IPUOOPOB
IPOM3BOJICTBA
npuOOpoB 1
KOMIIJIEKCOB
HIMPOKOTO
Ha3HAYEHUS
OIIK-3 Cnocoben OIIK-3.3.1 3HaTh OCHOBHBIE METO/IbI U
IIPOBOUTH CpeZCTBa IPOBEICHUS SKCIIEPUMEHTAITBHBIX
HKCIEPUMEHTANIbHbBIE | UCCIIEOBAaHMA, CHCTEMBbI CTaHIApTH3AMU U
WCCJIEIOBAHMS U cepTuduKann
U3MEPEHMUH, OIIK-3.Y.1 ymeTh BBIOUpATh CIIOCOOBI U
O6menpodeccrnonanbHbIE .
o0OpabatbIBaTh U CpeJICTBA U3MEPEHU U IPOBOIUTH
KOMITETEHIIH
NPEJCTaBIATh HKCIEpPUMEHTAIbHbIE UCCIICIOBAHUS

IMMOJIYUYCHHBIC JJAHHBIC
C yueTroM crienuuku
METOJ/IOB M CPEJICTB
TEXHUYECKUX

OIIK-3.B.1 Bragets ciocobamu oOpabOTKI
U TIPEJICTABIICHHUS MTOJTyYeHHBIX JAHHBIX U
OIICHKH IOTPENTHOCTH Pe3yIbTaTOB
MU3MEPEHUI




U3MEPEHUI B
IPUOOPOCTPOCHUH

2. Mecro nucuurumHbl B cTpykType OI1
JluctumiimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
[PU U3YUYCHHUH CIeIYIOUINX AUCIUILINH:
— Ousuka»
— «Maremaruka. AHaTUTUYECKAsi TEOMETPUS U JIMHEWHas anredpay»
— « Maremaruka. MaremMaTU4ECKUA aHAJIU3)
«Marematuka. Teopust BEpOATHOCTH U MaTeMaTHYECKasi CTaTUCTUKA

— «3HaHus, NOJIyYCHHBIC IIPU U3YyYEHUU MaTepuaga JaHHOW IMCUUIUIMHBI, UMEIT Kak

CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOTYT MCIIOJIb30BaThCS PU U3YUYEHUU IPYTUX JUCLUIUINH!

—  « DJNEeKTPOTEXHUKA»

— «MarepuanoBeaeHue»

— «ONEeKTPOHUKa»

— «/luckperHas maTeMaTuKa»

— «ONEeKTPOHUKa»

— «Mertpoiorus»

— «Teopernueckrue OCHOBbI KOHCTPYHUPOBAHUSI IPHOOPOB»

3. OOBEM ¥ TPYIOEMKOCTbh JTUCITUTUIAHBI
JlaHHbIe 00 00IIEM O0BEeMe JUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHJIOB Y4eOHOU
paboTHI 10 TUCIHUTUIMHE (M PACIIPEICTICHIE ITOW TPYIOEMKOCTH IO CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Tabmuia 2 — O0beM U TPYJI0EMKOCTh JUCITUTIITUHBI

TpynoeMKocTb 1o
Bun yuebHoli paboTsl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu
Ayoumopnusie 3anamus, BCEro vac. 12 12
B TOM YHCIIE:
nekiuu (JI), (vac) 6 6
npakTuueckue/cemunapckue 3ansrug  (I13),
(gac)
naboparopHbie padboTsl (JIP), (dac) 6 6
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 96 96
Buo npomesxcymounoit ammecmayuu: 3auer, Tindd
mudd. 3auger, sx3ameH (3auer, udd. 3auq, ' Hudd. 3au.
i3, ) 3au.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepskaHue TUCHUTUTHHBI




4.1. Pacnpenenenue TpyT0€MKOCTH JTUCIUTLIMHEI 110 pa3eiaM | BUAAM 3aHATHH.

Pa3;[em>1, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTDb IIPUBCIACHBI B Ta6m/1ue 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCUMILTUHBL, X TPYAOEMKOCTh

Pazgenel, TeMbl qucuIuIneEel | Jlexmum 113 (C3) | JIP KII CPC

(qac) (dac) (dac) (gac) (gac)
Cemectp 2

Pasnen 1: Beenenue B XUMUIO 1 12

Tema 1.1.ITonarue BemecTsa u 2 4

XUMHYECKON peaKIinu, OCHOBHBIC

OTIpeICTICHUS.

Tema 1.2 1 4

CTexruoMeTpHISCKUE 3aKOHBI.

@OyHIaMEeHTaNbHbIEC TOHSITHS U 3aKOHBI

XAMHH.

Tema 1.3.Crioco0bl onpeiencHus 4

KOJIMYECTBA BEIIECTBA, 3aKOH

3KBUBAJICHTOB.

Paznen 2: Ctpoenue BemiecTa 2 22

Tema 2.1. OcHOBHEBIE CBEIEHUSA O 1 4

CTPOCHHH aTOMOB; KBAaHTOBBIC YHCIIA.

Tema 2.2. Ilepuoanueckuii 3aKoH 2

JA.N.Meunneneena.

Tema 2.3. XumMnudeckas CBA3b, BUIEI 1 4

XUMHUYECKOU CBS3H.

Tema2.4. MeTo/ BaJIEHTHBIX CBSI3€H, 6

KOBaJIEHTHASA CBS3b.

Tema2.5. Metoa MONEeKyISpHBIX 2

opOuTaneil.

Tema2.6. HeBasieHTHBIE TUIIBI CBA3EH:

HWOHHAs CBS3b, METAIUIMYECKAsS CBS3b, 4

BOJIOPOJIHAs CBSI3b, CHIIbI BaH-nep-

Baanca.

Pa3nen 3:XuMHUECKHE CUCTEMEL.

O6mIHe 3aKOHOMEPHOCTH XHMHIECKUX 1 4 34

MIPOLIECCOB.




Tema 3.1. DHepreTka XMMUUYECKUX
IIPOLIECCOB, BHYTPEHHSS SHEPTUS,
SHTAJIBIINS, SHTPOIIHSL.

Tewma 3.2. sneprus ['u60ca,
HAIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMUYECKOe U (pa3oBoe
paBHOBeECHE.

Tema 3.3. CKOpoCTh XUMHUYECKOU
PEaKIMK U METOJIbI €€ PETyIMPOBAHMS,
3aKOH JICHCTBHSI Macc,

Tema3.4. DHeprus aKkTUBALIUH,
ypaBHeHue AppeHuyca, mnpaBuiio BaHt-
I'odda, kataauzarops! 1
KaTaJIUTHYECKUE CUCTEMBIL.

Tema 3.5. PacTBOpbl, AUCIIEPCHBIE
CUCTEMBI, CIIOCOOBI BHIPAXKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuruueckas
JUCCOIUAIUS, BOJHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aresb, peakiuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema3.7. CBolicTBa pa30aBIe€HHBIX
pPacTBOPOB HEAIEKTPOJIUTOB, BOJHBIE
pacTBOPBI AEKTPOIUTOB, 3aKOH
pa36asneHus OCTBabAa, 3aKOHbI
Paymns.

Pa3nen 4. OcHOBEI
ANEKTPOXUMUYECKUX TPOIECCOB.

18

Tema 4. 1.0KUCIUTEIBLHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Tema 4.2 .XUMHUYECKHE UCTOUYHUKHA
AJIEKTPUYECKOT0 TOKa. ['abBaHUYECKUE
SJIEMEHTEL.

Tema 4.3. DnexkTponaus3, 3aKOHbI
®dapapes.

Tewma 4.4. Kopposus u 60pb0a ¢ Hel.




Pa3nen 5:CBoiicTBa MPOMBIIITIEHHO- 10
BAXKHBIX 3JIEMEHTOB U UX COEIMHEHUN

Tema 5.1. Kimacchl XUMHYECKUX
COCIMHECHHH, CBOMCTBA MPOMBIIIJICHHO 4
Ba)KHBIX DJIEMEHTOB M UX COCIUHEHUN.

Tema 5.2. Xumudaeckast
uneHTudukanus. Metoabt 6
XUMHUYECKOT'0 UCCIISIOBAHMS U aHaIn3a
BEILIECTB U UX MPEBPALLICHUN.

Hroro B cemectpe: 6 6 96

Uroro: 6 0 6 0 96

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
0o0ydJalomMMuUCs  OINpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oy;ymiei
poeCCHOHAIBHOMN A TEIBHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Conepxanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0OHIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena Ha3Banue u conepkaHue pas3ieioB U TEM JIEKIIMOHHBIX 3aHATUI

Paznen 1 Bgenenue B XumMuio.

Tema 1.1. [lonsATHE BemecTBa U XUMUYECKON PEAKIIUHA, OCHOBHBIE
OIIpeeIIEHUSI.

Tema 1.2. CrexnomMerpuueckue 3akoHbl. OyH/1aMEHTaIbHbIE TIOHATUS U
3aKOHBI XUMUHU.

Tema 1.3. Crioco0blI onpeieNieHus KOJIMYECTBa BEIIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: CrpoeHue BeniecTsa

Tema 2.1. OcHOBHBIE CBE/ICHUSI O CTPOCHUH aTOMOB; KBaHTOBBIE YHCIIA.

Tema 2.2. ITepnognueckuii 3axon J.M1.Menneneesa, cssb [1.C. co

CTPOCHUCM aToMa.

Tema 2.3. XuMH4YeCKas CBSI3b, BUJIbl XUMHUYECKOM CBSI3U.

Tema 2.4. MeTo/1 BaJIEHTHBIX CBS3€l, KOBaJICHTHAS CBI3b.

Tema 2.5. Metoa MONEKYJISIPHBIX OpOUTANICH.

Tema 2.6 HepaneHTHBIE THUIIBI CBA3€H: HOHHAS CBI3b, METAIIMYECKAS

CBSI3b, BOJIOPOAHAS CBSI3b, CHIIbI BaH-nep-Baanbca.

Pa3nen 3 Xumuueckue cuctembl. O0IIMe 3aKOHOMEPHOCTH XUMHUECKUX
IIPOLIECCOB.
Tema 3.1. DHepreTrka XMMUYECKHUX MPOLIECCOB, BHYTPEHHSS SHEPTHs,

TETIOBOM 3(PPEKT XUMUUYECKUX peakiui, 1-i, 2-i, 3-if 3aKOHBI




Howmep pasznena

HaszBanue u conep:kanue pas3eiioB U TEM JIEKIIMOHHBIX 3aHATHI

TEPMOJIUHAMUKH, DHTPONHS, KaK (YHKIIHUSI COCTOSTHUS, SHTAIBITHS.
XUMHUYECKUN OTESHIIAAI.

Tema 3.2.

sHeprus [ m60ca, HaNPaBICHHOCTh XUMUYECKUX TPOLIECCOB,
XHUMHYECKoe 1 (ha30BOE paBHOBECHE.

Tema 3.3.

CKopoCTh XMMHUYECKOH peakliuy U METObI €€ PEryIUpOBaHUS,
3aKOH JEHCTBHS Macc.

Tema 3.4

OHeprus akTUBallUY, ypaBHEHUE AppeHuyca, IpaBuiio BaHT-
l'odda, katanuzaTopsl U KaTanuTUYecKue cuctreMbl. OCHOBHOM
IIOCTYJIaT XMMUYECKON KHHETUKH, KHHETUYECKOE YPaBHEHUE.
BnusiHue TemnepaTypsl Ha CKOPOCTh XUMUYECKOW peaKIui,
ypaBHeHUEe AppeHnyca. MexaHu3M IIPOTEKaHUs KaTaTUTHUECKUX
peakuuii. Xumuueckoe paBHoBecue npuHuun Jlelllarense.

Tema 3.5

PactBOpBI, TUcCIIEpCHBIE CHCTEMBI, CITIOCOOBI BBIPAXKEHUS COCTaBa
pacTtBopoB. TepMoanHaAMHUYECKHE XapaKTEPUCTUKH Mpoliecca
o0Opa30BaHMs paCTBOPOB. CUJIbHBIE U CJIa0bI€ AIEKTPOJIUTHI,
VMOHHBIC PAaBHOBECHS B BOJIHBIX PACTBOPAX, POU3BEACHHE
pPacTBOPUMOCTHU

Tema 3.6

DNEeKTPOIUTUYECKAs: AUCCOLUAIINS, BOIHBIE PACTBOPHI
JIEKTPOJIMTOB, BOJAOPOAHBIN MIOKA3aTelb, PEakLiuu OOMEHa,
TUAPOIIU3 COJIEH.

Tema 3.7

CBoiicTBa pa30aBIeHHBIX pAaCTBOPOB HEIIEKTPOIUTOB,
KosumurarusHele CBOMCTBA pacTBOPOB, 3aKOHBI Payis.

Paznen 4.

OCHOBEI QJICKTPOXUMHUYCCKHUX IIPOLECCOB.

Tema 4.1.

OKHCIUTEIIBEHO-BOCCTAHOBUTEILHBIC peakunu

Tema 4.2.

XUMHUYECKHE UCTOYHUKH QJICKTPHUYICCKOI'0 TOKA. T'annBannyeckue
3JIEMEHTBI, CTAHJAPTHBIE AIEKTPOIHbIE TOTEHIINAIIbI. J|BOMHON
3JIEKTpUYECKUil cion. YpaBHeHue HepHcra. PaBHOBECHBIN.
31EKTPOIHbIN noTeHuHai. CTaHIapTHBIM BOJIOPOIHBIN 3JIEKTPO/.

Tema 4.3.

DnekTponn3, 3akoHbl Papajes

Tema 4.4

Koppo3sust u 6opsba ¢ Hell.

Paznen 5.

CsoiicTBa MMPOMBIINIJICHHO- BA’)KHBIX 3JIECMCHTOB U UX CO€OUHEHUH.

Tema 5.1.

Kitacebl XuMH4eCKuX COEIMHEHNH, CBOMCTBA MPOMBIIIIIEHHO
BaXXKHBIX AJIEMEHTOB U UX coeJUHEHN KoMIo3uIoHHbIe
matepuainsl. Kepmersl. Xumus meramios (Al,Fe, Sn,Pb,Mo)
Xumust Hemetawios: C,Si,S , dymnepen, kapoun. Tommsa
(TBEpI0OE, )KMIIKOE, Ta30BOE), CMAa304HbIE MaTepHalIbl, MOTOPHBIE
Macra.

Tema 5.1.

Xumunyeckas uieHTUuKanns. MeTopl XUMHUECKOT0
HCCIIEA0BAHMS U aHAJIN3a BELIECTB U UX NPEBPALCHUN.
KauecTBenHbIl 1 KonnuecTBeHHbIN aHanus.(I' paBuMeTpruyecKui,
TUTPUMETPUUECKUH, KOMIUIIEKCOHOMETPUYECKUI METO/BI
aHaamn3a).

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIUIIE 5.




Ta6mmma 5 — [IpakTHdeckue 3aHsITHS U BX TPYJI0EMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | ®opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb NPUBEJCHBI B TabmuIle 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb
N3 Hux
[IpaKTUy Ne
No Tpynoemko | eckoit pazznen
. /IT HaumenoBanue nabopatopHbIx paboT CTb MIO/ATOTO a
(dac) BKH, TUCITN
(uac) TUJTUHBI
Cemectp 2
1 | Ompenenenue (DOHTanmenuu) TtemaoBoro 3pdexra 3 1 3
peaKIMU HEUTPAIU3ALMH.
2 | 3mepeHne W pacyeT DdJICKTPOJHBIX IMOTCHIIMAIOB 3 1 4
METAJIJIOB M 9/IC TAJIbBAHMYECKHUX JIEMEHTOB.
Bcero: 6 2

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOW PabOTHI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodrenbHas padoTa 00y4aroUXcs

Bunel camocTosiTenbHON paboThI U €€ TPYAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabauna 7 — Bunabl camocTosTenbHONU pabOThI U €€ TPYAOEMKOCTh

Bun camocrosTensHoi# paboTh Bcero, uac Cemectp 2, yac

1 2 3

W3yueHne TeOpeTHIecKoro Marepruana JUCIUTUTHBI 50 50
(TO)

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

Jomamrnee 3ananue ([13) 4 4

KonTponbubie pabotel 3a04HIKOB (KP3) 20 20

[TonroroBka K npomexxyToyHoi arrecrauuu (ITA) 20 20

Bceero: 96 96

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSITETTLHOM pabOThI 00YUYAIOIIUXCS TT0 TUCIUIUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSTENbHOW paboThl 00y4aromuXxcs yKa3aHbl B

.. 7-11.




6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI

[lepeuyeHb neUaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUH MpHUBeieH B Tadaulle 8.
Tabauna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHHIMA

Mudp/ URL anpec

bubnuorpaduyeckas ccpiika

KommgectBo
AK3EMILISIPOB B
OuOIHOTEKE
(xpome
AIEKTPOHHBIX
9K3EMILISIPOB)

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

Inunxa, H. JI. OG61iias XxuMust B 2 T.: y4eOHUK 1151 By30B /
H. JI. I'nunka ; nox penakuueii B. A. Ilonkoga,

A. B. babkoBa. — 20-e uzn., nmepepad. u mon. — Mockaa :
WznatensctBo FOpaidt, 2023. — 353 ¢. — (Bricmiee
obpazopanne). — ISBN 978-5-9916-9353-0

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

OOmast 1 HeOpraHuyeckasi XuMusl. 3aJJauHuK : yuyeOHoe
nocobue i akagemudeckoro 6akanaBpuara / C. C.
babkuna [u np.] ; mox penakiueit C. C. babkunoi, JI. /1.
Tomunoi. — Mocksa : U3narensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texkct : anexTponHslii / DbC KOpaiit
[caiiT]

OKHCTUTENBHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI : [
DneKTpoHHEIH pecypc] : yaeoHoe ocodue / T. E. Kpsiiosa,
T. . ®omuuena ; C.-Iletepb. roc. yH-T a3pOKOCM.
MpUOOPOCTPOECHUS. - DIEKTPOH. TEKCTOBBIE JaH. - CaHKT-
[TetepOypr : U3n-Bo I'YAII, 2019. - 77 c.

e.lanbook.com»bo
ok/172907

I'ypos, A. A. Xumus: Teopus U NpakTUKa. MeTtaiusl u
cruiaBel : yueOnuk / A. A. T'ypos, I1. B. Ciiutukos, XK. H.
Mennbix ; mox penakmueid A. A. ['ypoBa. — 2-e u3f., ucrp.
— Mocksa : MI'TY um. H.O. baymana, 2019.

Xumusi. OCHOBHBIE CTEXHOMETPUIECKHE 3aKOHBI, CTPOCHHE
BEIIIECTBA, TEPMOIMHAMHKA, KUHETHKA, PACTBOPHI,
AIIEKTPOXUMHUS: [ DIEKTPOHHBIN pecypc] : yuebHoe nocodue /
T. E. Kpsinosa, T. Y. ®omuuesa ; C.-Iletepb. roc. yH-T
a’POKOCM. MTPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC JIaH. -
Cankr-IlerepOypr : M3a-so I'VAIIL 2020. - 148 c.

54 X45

Xumus : yaeOHUK st By30B / A. A. I'ypoB [u 1p.]. - 2-¢
u3n., crep. - M. : U3n-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

https://znanium.co
m/catalog/documen
12i1d=425379#:~:tex
t=http%3A//pilotL
Z.ru/files/10512/

OO6mias u Heopranuveckas Xumus : B 2 T. T. 1 : 3akoHBI
KOHIICTIIIHNH : y4eOHOoe mocodue / mox pen. akagemuka PAH
A. 10. HuBanze. - 2-e uzf. - Mocksa : JlabopaTopust 3HaHuUi,
2022. - 495 c. - (YueOHuk 1y1s BbIciiel mkousl). - ISBN
978-5-93208-576-9. - Texkcr : snexkTpoHHbIH. - URL:
https://znanium.com/catalog/product/1984044

54 ES55

OcHoBHI 00111e# XUMHH : yueObHoe mocodue / B. 1.
Endumos. - 2-e uzn. - M. : UHOPA-M, 2017. - 256 c.

20

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

Xumus : yueOHuk ais By30B / FO. A. Jlebenes,

I'. H. ®anees, A. M. T'ony6es, B. H. lllanosau ; mo oOrieit
penakmueii I'. H. ®aneeBa. — 2-e usg., nmepepad. u 01, —
Mocksa : U3narensctBo FOpaiit, 2024. — 431 ¢c. —
(Bricree o6pazoBanme). — ISBN 978-5-534-02453-1. —



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

Texcrt : anexTpoHHbIH / OOpa3oBarenbHas matpopma
Opaiit [caiiT].

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAalIMOHHON cetu «MHTepHeT», HEOOXOAMMBIX Ui OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — TlepedeHp DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKaLUOHHOHU cetn «HTepHeT»

URL anpec HaunmenoBanue
https://xumuk.ru/ Caiit 0 XUMHH
http://www.hemi.nsu.ru OCHOBEI XUMHH:

o0pasoBaTeNbHBIN
CalT JUI CTYACHTOB

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUEHUs, HCIOJIB3yEeMOTO TPH OCYLIECTBICHUU
00pa30BaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 POrPaMMHOTO obecriedeHus npeacrasieH B Tadmuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/t HanmenoBanue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCITUTLINHE

[lepeuenbr UCHONB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTLUTHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayIUTOPUS C UCIIOIb30BAaHUEM l'acremno 15
JI€MOHCTPAIMOHHBIX Ta0uIl U cxeM, [lepuoanueckoil cucTeMsl 32-01

xumudeckux iemenToB [[.M.MenaeneeBa, o6pa3iion
MHUHEPAJIOB, MOJIeJIEH MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenuanu3upoBaHHas XUMHYecKas JabopaTopus ¢ I'acremno 15
HCIOJIb30BAaHUEM JIEMOHCTPALMOHHBIX IJIAKaTOB, 33-02



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

71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUISl OTIPEICIICHUS 33-04
HKBHBAJICHTA METAJlIa, U3MEPEHUSI DJICKTPOAHBIX TIOTEHIINAJIOB,
CKOPOCTH KOPPO3HHU- METAIIIOB - MUJUTUBOJIBTMETPBI;
AHAIMTUYECKHE U DJICKTPOHHBIC BeCh; labopaTopHbie pH-
METpBI, HEHTPU(DYTH U KAJTIOPHUMETP.

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CocTaB OIICHOYHBIX CPEACTBIJIS TMPOBEACHHS MPMEKYTOYHOW aTTeCTalluu
00ydJaronuxcs 1no JUCIUILIMHE TTpUBeeH B Tadmuie 13.0
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHpoBaHHbIN 3a4ET Crincox BOIpOCOB;
TecTsr;

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIII OOYyYalOIMMHCS TPUMEHSETCS S-0ajulbHasi MIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIB30BaThCS
100-0annpHast ~ mKajma ~ MOXIYJIBHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurtepuu olieHKH YPOBHSI COPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJICI0BATEILHO U TPAMOTHO €r0 U3J1araeT;

— OMUpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3HIBAET YCBOCHHBIC HAYYHBIE MMOJOXKEHHS C MPAKTUYECKON
JIeATEITbHOCTBIO HAIPABIICHNUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— CBOOOJTHO BJIQJICET CUCTEMOH CIICIIMATM3HUPOBAHHBIX MOHITHA.

COTIIMYHO»
GavTCHO»

— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
MO0 CyIIECTBY H3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKaeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIIeIIUAIN3UPOBAHHBIX HOHSITHH.

«XOpOoLIO»
GavTCHO»

— o0yyJaronuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBINA MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— MCIIBITBIBAET 3aTPYJHEHHUS B IMPAKTHUYECKOM NPUMEHEHHUH 3HAHUH
HaIpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayuHbIe MOJI0KEHHUS;

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— YaCTUYHO BJIA/IEET CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0yyaromuiicss HE YCBOWJ 3HAYUTENBHOHM 4YacTH MPOrpaMMHOIO
MaTepHania;

— JIOMYCKAeT  CYNIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH,

— WCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUHN 3HAHH;

«HCYOOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— HE MOXKET apryMEHTHUPOBATh Hay4YHbIE MTOJIO0KEHUS,
— He (hOPMYITHPYET BBIBOAOB U 000OIICHUH.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUsI WA MHBIC MAaTEPUAIIBI.
Bompocs (3amaun) Asis d9K3aMeHa pecTaBiIeHbl B Tabauie 15.

Ta6muma 15 — Boripocs! (3agaun) 115 2K3aMeHa

Ne /0

Kon

Ilepeuens BOIPOCOB (3a1a4) AJIA SK3aMEHa
p P (san1a11) 1 MHJUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3agera

Ne /it [Tepeuenn BompocoB (3amayv) uist 3adeTa / nudd. 3auera

Kon
WHJMKAaTOpa

1. Cdhopmynupyiite OCHOBHBIE MTOJIOKEHUS KBAHTOBOW MEXaHUKU: OIIK-1.3.1

1. 3anumunrte ypaBHeHue Ilnanka, naiite 0OBsSCHEHHE MOHATHIO
KBAaHTOBAsl YHEPIUs
a. JlaiiTe XapaKTEpUCTUKY U ONPEIEICHUE ITOHATUIO KOPITYCKYJIIPHO-
BOJIHOBOH Jlyaliu3M
0. 3anummure YpaBHeHue [le-bpoins, — naiiTe MOHATHE JIMHBI
BOJIHKI Jle-bpons.
2.3anumure
HeonpeneneHHocTH ['eii3enOepra, (u3nyecKHii CMBICI .

MATEMAaTHYICCKOC COOTHOIICHHUEC HpI/IHIII/IHa

2. Cdopmynupyiite onpeneneHue TMOHATUS «aTom», aToMHoe spo, | OIIK-1.3.1

JaiiTe ompeselieHue, YKaXuTe Ha COCTaB AaTOMHBIX sIJIEp.
CdopmynupyiiTe ompeneneHUE U MOHSITHE BOJTHOBON (HYHKIIUH.

3. 3anummre

Vpasuenue Illpenunrepa mnms aroma Bogopoxa. | OIIK-1.3.1
Chopmynupyiite IIOHATHE BOJIHOBOM  ¢yHKkuuu, J[laiite
onpeneneHue KBaHTOBbIM uuciaaMm, HX (uUMUecKuit CMBICIL.
IIpuBenure
ANEKTPOHaMHM, Haiite noHsaTus llpuHumny 3anpera [laynm, [TpaBuny
Xynpa, npasuiny KieqkoBcKoro.

IMPUMCEPLL  3aAIIOJIHCHUSA ATOMHBIX Op6HT8.J'ICfI

4. Chopmynupyiite nousatue Ilepuoanueckoit cucrems! 3nementos. | OIIK-1.3.1.

3aKOHa.

Hante onpenenenue Ilepuogmueckomy 3akoHy MenpaeneeBa, u
chopmynupyiite coBpeMeHHoe omnpeaenenue Ilepuoanyeckoro
Maiite omnpenenenue rpynmnsl, nepuoga B IIC. Jlaiite
00OBbCHEHHE TaKUM IOHSATHSAM, KaK aHAJIOTH, B 4EM 3aKJIIOYAETCs C
CYTb 3TOM 3aKOHOMEPHOCTH.

S. Chopmynupyiite u pgaiite onpenerneHne TakuM noHstusMm, kak | OITK-1.3.1

rpymnre.

pazuyc aToMOB M HOHOB, DHEPrMM  HOHM3AlMM, CPOACTBO K
JJEKTPOHY,
BOCCTAHOBUTENIbHASI  CIIOCOOHOCTb. [TpuBenutre mnpumepsl u
00BSCHUTE 3aKOHOMEPHOCTh M3MEHEHUS CBOMCTB IO MEPUOAY H MO

OJICKTPOOTPUIATCIBHOCTD, OKHCIHUTCIBHO-

6. ChopmynupyiiTe moHsTue xumudeckout cBsizu. Hazosute ocroBubie | OITK-1.3.1

xapakrepuctukn  X.C. Onumure  KBaHTOBO-MEXAaHUYECKHE
IIPEACTABJICHMS O MPUPOJIE XMMHUYECKOM CBsI3H, Teopus ['eltiiepa u




JlonnoHa, paiiTe MOHATHE OOPa30BaHUS JBYXaTOMHOH MOJICKYJIBI.
JlaliTe 0OBsICHEHHE METOAY BaJICHTHBIX CBsI3eH, yKaxuTe TUmbl XC.
IIpuBenure npumepsl. KoBajlleHTHas CBS3b, JaTh OIIPEACIICHHUE,
IIPUBECTH IPUMEPHI.

ChopmynupyiiTe MOHATHE XUMHUYECKOHN CBs3H. HeBalleHTHBIC THITBI
XUMUYECKOM CBSI3U: METaJUIMYecKas, JalTe ONpeleleHUuEe TaKou
CBSI3M M  OOBACHUTE MEXaHU3M OOpPa30BaHHs STOW XMMHUYECKOH
CBSI3U.

OIIK-1.3.1

[aiite omnpeneneHue yHUBEPCAIBHOMY KBAHTOBO-XMMHUYECKOMY
METOAy  omucaHus  Xumudecko  cBi3m  (MMO)  wmerony
MoJeKkysipHbIx opOutaneid umn  (JIKAO), mpuBenute mpumepsl U
OIpeIeIUTE MOPSIOK CBSI3U, MATHUTHBIE CBOMCTBA.

OIIK-1.V.1

ChopmynupyiiTe TOHSITHE TUOPUAM3AIMM ATOMHBIX OpOHTAaNCH.
[Tepeuncnure Buabl ruOpuan3amnuii. Jlaiite onpeneneHue MOHITHS O
NOJSIPHOCTH  MoOJeKysn. [IpuBenure mnpumepbl IOJSIPHOM H
HETOJIIPHOW MOJICKYJIBI.

OIIK-1.3.1

10

ChopmynupyiiTe ompeneiaeHue  paauoakTUBHOCTH. HazoBure
Ba)KHEHIIME CBOWMCTBA PaJMOAKTUBHOTO H3Iy4deHHs. o -,B- , vy -
W3JIYyYECHHUS. Haiite OnpeAeseHue OCHOBHOT'O 3aKOHA
pannoakTUBHOTO pacnazaa. Jlaiite ompenenenue Koncranre pacmnana

(1)

OIIK-1.V.1

11.

Chopmynupyiite mnoHsATHE XHUMHUYECKON TepMoauHaMuku. Jlaiite
oTmpezieNieHue TOJIHOM SHEpruM CUCTeMbl, €€ (pU3MYecKHil cMmbICH,
chopmynupyiTe TEpBbI 3aKOH TEPMOIUHAMUKH. HAIUIINTE
YpaBHEHHUE NEPBOT0 3aKOHA TEPMOJANHAMUKH.

OIIK-3.3.1

12.

Chopmynupyiite mnoHsITHE XHUMHYECKOW TepMoaUHAMHUKHU. Jlaiite
OTpezieNieHUe CBSI3aHHOW HSHEPTUU CUCTEMBI, €€ (PU3MUECKUN CMBICI,
chopmynupyiiTe  BTOpOW  3aKOH TEPMOJAMHAMHUKH, HAIHUIIUTE
YpPaBHEHUE BTOPOTO 3aKOHA TEPMOJIUHAMUKM.

OIIK-3.3.1

13.

Chopmynupyiite mnoHsTHE XUMHUYECKOW TepMoauHamuku. [laiite
onpezeneHue cBodboaHoM »Heprun ['MO6ca e€ ¢uznueckuil cmbic,
HanUIIUTe ypaBHeHHe [uOOca, yKaxuTe KpPUTEpUN MPOTEKAHUS
peakuuid. 3anuIIMTEe YacTHYIO MPOU3BOIHYIO  YUYHTHIBAIOILLYIO
3aBUCHUMOCTh dHepruu ['nb0ca oT coctaBa cucreMsl. [laiiTe mousTHe
XHUMHYECKOI'0 IIOTEHIIHAJIA.

OIIK-3.V.1

14

ChopmynupyiiTe MOHSATHE XUMHUYECKOM KuHeTUKH. JlaiTe
ONpEAEICHUEe OCHOBHOTO TIOCTYyJIaTa XUMHYECKOHW KHWHETHKH.
ChopmynupyiiTe TOHITHE MOJEKYISIPHOCTH pEaKIUU U TOpPsIKa
peaKuum. [lepeuncnure ¢akTopsl BIMSIONIME HA CKOPOCTh
XUMUYECKON peaklMi. YpaBHEHHE AppeHuyca, ypaBHeHUEe Bant-

Todda.

OIIK-3.V.1

15.

Chopmynupyiite moHsTHE  pacTBopa. Ha3oBUTE  OCHOBHBIE
XapakTEePUCTUKH pacTBopa. JlaiiTe moHATHE O CrOCc00axX BHIPAKEHUS
KOHIIEHTpAIUH PacTBOPOB, KaKWe€ BHUJIbI KOHIICHTPAIINI CyIIeCTBYIOT.
Hanumure dopmyisr aiis ux pacuéra (M, N,Cm, T, y, ®)

OIIK-3.3.1

16

ChopmynupyiiTe ompenereHue MOHITUS «KOJUIUTaTUBHBIE CBOWCTBA
pactBopoBy». JlaiiTe omnpeneneHne TaKuM HMOHATHUAM, Kak TU(dy3us,
ocMoc, ocMotuueckoe nasieHue. Chopmynupyiite 3akoH Banrt-
['opda u 3akonsl Paynsa. YkaxuTe 3aBUCUMOCTb TEMIIEPaTyphI
KPUCTAJIIM3ALMHI M KUIIEHHsI OT KOHIIEHTPAllUK PacTBOpa.

OIIK-3.V.1

17

ChopmynupyiiTe TOHSATHE 30HHOM TEOPUH KPHUCTAIJIOB, JalTe
ONpe/ieJIeHue  pealibHbIX  KpucTaiwioB. JlaiiTe  ompezeneHue

OIIK-3.Y.1




HCCTCOXUMCTPUUCCKHX COeI[I/IHeHI/Iﬁ NN COCIII/IHCHI/Iﬁ MNEPpCMCHHOTO
COCTaBa, MPUBEIUTE IPUMEPHI KPUCTAJUIOB IIEPEMEHHOTO COCTaBa

18.

Cdopmynupyiite monsatue pactBopa. [laiiTe ompenencHue cocTaBy
pactBopa. Kakue arperaTHble COCTOSHHA pacTBOpOB Brl 3Haere
XKunkue pactBopsl. [laliTe ompenencHue M (PU3HUYECKHA CMBICI
TAKOI'O SIBJICHUS, KaK, JIEKTPOJUTHUYECKAs] IUCCOLMALAS PAaCTBOPOB.
[IpuBeauTe NpUMEPBL.

OIIK-1.V.1

19

ChopmynupyiiTe TOHATHE  DJEKTPOJIHWTA, JaWTe OIpeACIICHHE
CHJIBHOTO M ciaboro sjekTponuTa. Jlaiite ompeneneHue creneHH
mucconuanuu. IlpuBenure npumepsl. 3anuuure 3akoHbl Payns s
AIIEKTPOJIUTOB, M30TOHMUECKUI KO DUIMEHT, PU3HUECKUI CMBICI.

OIIK-3.B.1

20.

ChopmynupyiiTe TOHSATHE:  BOJOPOAHBIA TMOKa3aTenb.  JlaiTte
omnpeJieJIeHue HOHHOIO MPOU3BEACHUs BOJbl. HanuimTe ypaBHeHue
JUIsl pacuéra BOJIOPOAHOIO MOKa3aTessl.

OIIK-1.V.1

21.

ChopmynupyiiTe  omnpeneicHHe TaKuX MOHATHHA Kak: [waponus
cojieil, MOHHO-OOMEHHBIE PEaKIMH, IMEePEUUCIUTE BHUJbI THAPOIIN3A,
npuBeAUTe NpuMepbl (Tpu Tuna ruaponusa). Onpepenute  pH-
pPacTBOPOB rUAPOJIN3a, JalTe ONpeesieHue COBMECTHOIO THPOIIN3a,
IPUBEINTE IPUMEDPHL.

OIIK-3.B.1

22.

Coopmynupyiite moHsTHE TPOM3BEACHUS pacTBopuMocTh. JlaiiTe
olpeseNieHne  Tporecca  pacTBopeHus. Jlalite  ompeneneHue
HACBIIICHHBIX ~ pacTBOpoB. Jlaiite omnpenencHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIUMCIIEHHE PACTBOPUMOCTH B MOJIB/JI, I/1I,

OIIK-3.B.1

23.

ChopmynupyiiTe MOHATHE OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX
npoueccoB.  Jlaiite onpeneneHue OKUCIUTENb, BOCCTAHOBUTEIIb,
MPUBEAUTE IPUMEPBl U YKAXKHUTE, B KaKUX CIy4asX MOXKET OAUH U
TOT XKe DJIEMEHT BBICTYIIATh KaK OKUCJIINTCIIb HJIin KaK
BOCCTAHOBUTEb.

OIIK-1.V.1

24.

Chopmynupyiite moHATHE «DIEKTPOAHBIA MOTeHHHam». [laiite
omnpeneneHue W (PU3UYECKUA CMBICT JTBOWHOTO  AJIEKTPUUYECKOTO
cinos.  OObBsiCHUTE SIBIEHUS CKauyka TMOTeHIMana. Hamummre
ypaBHeHue HepHcra.

OIIK-3.3.1

25

ChopmynupyiiTe TOHITHE TadbBaHUYECKOTO DJIIEMEHTa, JaiiTe
OTIpE/ICIICHUE TOHATUS «DJIEKTPOI» B DJICKTPOXHMHH, HAIHIITUTE
ypaBHeHHe HepHcTa, ykaxuTe, Kakue MpPOIECCHl MPOTEKAIOT Ha
KaToJie, a Kakue Ha aHoJe. 3alUIIUTe TOKOOOPa3yIOUIyI0 pPEaAKIUIO
JUISE  TaJbBaHUYECKOTO DJIEMEHTa M CXeMy TallbBaHUYECKOTO
aneMeHTta. JlaliTe ompenelieHUe JIEKTPOJUTHYECKOTO KJIK0Ya, €ro
bu3HYECKU CMBICI.

OIIK-3.B.1

26

ChopmynupyiiTe MOHATHE SIEKTPOJIM3a pPACIUIaBOB U PaCTBOPOB,
JaiTe OINpEeJeNeHUEe 3TOro SBJIEHUS,  HANUIIUTE  MPOLECCHI
MPOTEKAIoNIMe Ha aHoJe W Ha Karoie. Hamummure ypaBHEHHE
@Dapanes A5 dIEKTPOIN3a, 00BACHUTE (DU3MUECKUN CMBICT ,JaiiTe
ornpeziesieHue 3JIeKTPOXUMHUYECKOTO SKBUBAJICHTA.

OIIK-1.V.1

27.

CdopmynupyiiTe TOHATHE KOPPO3US MEeTaJUIOB. HazoBute akTopsl,
BIUSIOUIME Ha KOppo3uto MeTauioB. OOBSICHUTE MEXaHU3M
KOPPO3MOHHBIX IporeccoB. Ha3oBuTe cmocoObl 3alUTHl  OT
KOPpO3UH.

OIIK-3.3.1

28.

Chopmynupyiite  monsiTue crani. HasoBure  OCHOBHBIE
KOHCTPYKLUMOHHBbIEe ~MeTajulbl. CBoiicTBa AmoMuHus, Xpoma,
XKeneza, ux mnomyueHue H paQUHUPOBAHUE, HCIOIH30BAaHUE B
CaMOJIETOCTPOEHUH U IPUOOPOCTPOCHUH.

OIIK-3.V.1




29. ChopmynupyiiTe moHsTHE TOJIMMEPOB, cTpoeHue mnoiumepoB u | OIIK-3.V.1
CHOCOOBI  TIOJNYYCHHUS, HA30BHTE MPHUMEHEHHE TIOJMMEPOB B
IPOMBIIIJICHHOCTH

30. ChopmynupyiiTe mOHATHE XUMHUYECKOW uaeHTU(uKauu Bemects, | OITK-3.V.1

HaszoBute MeTOObl KOJMYECTBEHHOTO aHaius3a. Kakue BHIBI
MHCTPYMEHTAJILHOTO aHAJIN3a Bbl 3HACTE.

MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM JJisi KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOIHEHHUSI KYPCOBOH paboThI

[lepeyeHnp TeM Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

No 11/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
3 KYpCOBOM paboThI
VY4eOHBIM IIJIAHOM HE IPEeyCMOTPEHO
BOHpOCBI AJIe OpPOBCACHUSA HpOMe)KYTOIIHOfI arreécCrallin B BHAC TCCTUPOBAHUA

MpeCTaBICHBI B Ta0nwmie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIPOCOB JJIsl TECTOB

Ne i/t

[IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

[IpounTaiite 3aaHue U 3aMUIINTE Pa3BEPHYTHIH 000OCHOBAHHBIN OTBET
Kakue KBaHTOBBIC YMCIIA MTOJIHOCTHIO XapaKTEPHU3YIOT SHEPTHUIO
AJIEKTPOHA

Omanon omeema: B keanmosoti mexanuxe kaxcoas AO onpedensemcs
mpems K8AHMOBbIMU YUCIAMU. N -2]IABHOE KBAHMOB0€ YUCIIO,
onpeoensiem oowull 3anac dHepeuu (npuHumaem 3uadenus 1,2,3 u m.o.
00 )

| —opbumanvroe xeanmosoe uucno onpedensiem opoUMATLHBLL MOMEHM
Konuyuecmea 0sudiceHul snekmpona (npunumaem 3uaverus 0,1,2,3 u m.o.
0o N-1). Kasicoomy 3nauenuio enagHo2o KeaHmogo2o 4ucid,
coomeemcmayem N 3HAUeHUll OpOUMANILHO20 K8aHmMoeo2o yucia l.
OpboumanvHwlti MOMeHmM Koaudecmea 0gudxiceHutl, omo eekmop, (L) eco
abCcoNOMHAsL 6eNUYUHA NPUHUMAEN CIPO20 ONPeOeNéHHble KBAHMOBble
sHavenus. Taxum obpaszom, obosHauenue 1100020 NOOYPOBHS
onpeoensiemcsi 08yMs K8AHMOBLIMU YUCIAMU, 2NABHBIM U OPOUMATILHBIM
KéaHmogvimu yuciamu. L

M, — MacHUMHoOe K8AHMOBOE YUCIO Onpedeisiemn 803MONCHbIE 3HAUCHUS

npoekyuu opouUmanrbHO20 MOMEHMA KOAUYECmea O8UNCEHUS IIeKMPOHA
Ha ukcuposanHoe HanpasieHue 8 NPOCMpaHcme.
My — CnUHOB0OE KBAHMOBOE YUCTIO — COOCMEEHHBII MACHUMHBIL MOMEHM

umnynvca, npoeKkyusl 6eknmopa CnuHa Ha onpedeﬂé’HHoe Hanpaejilenue

6HEULHe2O0 noJisd, MOHCEN NPUHUMANTb 3HAYEHU mS :t E,

Taxum 06pa30M NOJIHYIO DHEP2UIO IIEKMPOHA XAPAKMEPU3YIOM .
N -ernasnoe keanmosoe yucio u | 70p6umaﬂbHoe KeaHmoeoe 4ucio

OIIK-1.3.1

[Ipounraiite 3aganne, BHIOEPHUTE MPABWIBHBINA OTBET U apTYMEHTUPYHTE
3TOT BHIOOD.
B arome, sanekTpoHHas popmysia KOTOPOro

OIIK-1.V.1




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

a. 3; b. 2;

c.9; d.5;

ApaymenmuposarHwlii omeem:

CoenacHo 21eKmpoOHHO20 NACKOPMA , ONPeOeUM INeMeHm, IMO HUOOUL,
Ha GHewHell 91eKMPOHHOU OpOUMAnU HAX00Amcsi 2 CNapeHHbIX
anexmpona Ha 5% - nodyposne , Komopwle 6030yHcOaACy Nepexoosm Ha
5-p! nodyposensv a maxace 3 snexkmpona na 4d3-nodyposne, maxum
obpazom 5 necnapennvix snexmponos(5s5ptad®) onpeoensiom
KOJIUYeCmB0 8ANIeHMHBIX IEKMPOHOS.

IIpasunvuviii omsem: d

[IpounTaiiTe TEKCT, BHIOEPUTE MIPABUIILHBIN OTBET M 3aIIMIIMTE
MOCJIE0BATEIBHO DJIEMEHTHI B ITOPS/IKE YBEINYEHHs CIIMHOBAJIEHTHOCTH
IUISL CIEAYIOIIMX DJIEMEHTOB B BO30YXKIEHHOM COCTOSHHH.

a.Al; b. Mn;

d. Be; e. As

Koy npasuiviozo omsema. d, a,e,b

OIIK-3.3.1

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXka0i mo3umuu,
JAHHOM B JIEBOM CTOJIOIE, IOJOEPUTE COOTBETCTBYIOLLYIO O3ULIMIO B
paBoM crojioue. Ha BHEeIIHEM 371eKTPOHHOM YpOBHE HaXOJIUTCH :

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 2JIEKTPOHOB

KoY npasujlibHoco omeema.

a b
4 5 2 2

o
(¢]

OIIK-3.V.1

[TpounTaiiTe TEKCT, BEIOEPUTE MPABHIbLHBIC BApHAHTHI OTBETA U
3aIUIIIATE ApTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

W3 npenioskeHHOTo MepeyHs BEIIECTB BEIOEPUTE BEIIECTBA MOHHOTO
CTPOCHUS B KOTOPOM MPUCYTCTBYET KOBAJICHTHAS TIOJISIPHASL CBSI3b:

1. XmopoBogopon, 2.Kap6onar Harpusi, 3. Oxcun cepsl (1V), 4. Ammuak,
5. Cynboar xenesa(ll)

IpasunvHoiti omeem:2,5.

Obocnosanue: HOHHYIO KpUCMALIUYECKYIO CIMPYKIYDY UMEIOm
geuecmada 8 y31ax KOmopbix HAX00AMC s UOHbL, HO CTIONHCHbLE UOHbL
006pazyomcs U3 S1eMeHmos ¢ pasHoll dneKkmpoompuyamenvHocmoio. Kax
mo CO3? ¢ kapboname nampus u SO4> 6 cynopame gcenesa, 20e medncoy
KUCTOPOOOM U INEMEHMOM KOBANEHMHASL NOIAPHASL C83b. Taxkum
00pA30M CONU UMEIOM UOHHYIO C653b, HO CIIONCHbLE UOHBL GHYMPU
KPUCMATLIO8 UMEIOM KOBAEHMHYI0 noaspHyto. Ocmanvhvle
NPeONodCEHHblE BeUeCmBd UMEIOM MONEKYIAPHbIE CIPYKMYpPbl

OIIK-3.B.1

[TpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHII 000OCHOBaHHBIHN OTBET.
Haiite onpesenenne BOJIHOBOM (PyHKIINH, YKaKUTE ee (pUu3ndecKuit
CMBICIL

OIIK-1.3.1




Omanonnwlil omeem: 3aKoHbl OBUNCEHUSL YACMUY 8 KBAHMOBOU MEXAHUKE
gvipadicatomes ypasnenuem Llpéouncepa. dmo ypasnenue
npedcmasisiem cobol oughgepernyuaivrhoe ypasHenue 8 YaCmHbIX
npoU300HLIX. DMO YPABHEHUE ONUCLIBAem NOGedeHUe JIeKMPOHA 8
amome, Mo ecmbv C6:3b18aeN IHEPLUIO CUCEMDbL C €€ BOTHOBLIM
osudicenuem. Taxum oopasom 8onnoeas hyukyus (v )xapaxmepuzyem
8EPOAMHOCb HAXOMHCOEHUS DIEKMPOHA 8 NPOCMPAHCIEe, MO eCMb
@uzuuecKuli CMuICI, 3M0 001ACMb 8 NPOCMPAHCMEe, 20€ 8EPOSIMHOCHIb
HAaXoxcOeHUst 2NeKMPOHA MAKCUMATbHO, 2y 001acmb HA3bleaem
opbumanvio.

7. [TpounTaiite TEKCT, BEIOEPUTE MPABUIIBHBIA OTBET U 3AMUIINTE
apryMeHTbI, 000CHOBBIBarOIIME BBIOOP. Pacmonoxuts snements! A OIIK-1.V¥.1
MOATPYIIIBI B TOPSIKE YCHIICHUS METAIUTMYECKUX 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
Apeymenmupoeannsiii omeem: C ygenuueHuem amomHo2o paouyca
VBeNUUUBAIOMCS 80CCIMAHOBUMENbHbLE C8OUCMA, MO eCb
memannuyeckue, paouyc 6 [ICO 6 noopynne ceepxy 6HU3 ygeaudusaemcs,
COOMBEMCMBEHHO U MEMALIUYHOCTb VEeTUYUBACHICSL
Ilpasunvnoviti omseem: a
8. [IpounTaiite TekcT, BRIOEPUTE MTPABHIIBHBIN OTBET U 3aIHILINTE OIIK-3.3.1
apryMeHThbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA
B xnopuze kanbiust CaCly ... xumuueckas CBs3b.
d. HENoJIsIpHasA KOBAJICHTHAS,
b. monsipHast KOBaJieHTHAs,
C. MOHHad,
d. MeTaymnyeckas
Omeem: Hounas;
Ob6ocnosanue omsema:CaCly, amo conv obpazasannas snemenmamu ¢
As/0 >1.9, cea3b uonnas
9. | IlpounTaiiTe TEKCT U YCTAHOBHUTE MOCIIEIOBATEIIFHOCTh METAJIIOB, OIIK-3.V.1
KOTOpbI€ BOCCTaHABIUBAIOTCA Ha KaTOJIE TIPU AJIEKTPOIIN3E PACTBOPOB
coneil: 1.Cynbdat menu,
2. Hutpart cepebpa,
3. Cynbdar xenesa,
4.Cynbdar nuHka
Ilpasunvnoviii omeem:2,1,3,4.
10. | IIpouwnraiiTe TeKCT, BEHIOEPHUTE TPABUIIBHBIC BApPHAHTHI OTBETA U OIIK-3.B.1

3aMUIIUTe apryMEHThI, 000CHOBBIBAIOIIHE BEIOOP OTBETOB. M3 uncna,
YKa3aHHBIX B PSAIAY DJIEMEHTOB BBIOCPHUTE DJIEMEHTBI, JJIT KOTOPBIX
XapakTepHa MOCTOSTHHAS CTENIEHb OKHCIICHUSI.

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

npasunvusiti omeem 1,5.

Obocnosanue: Ha snewneti s1ekmpoHHOU opoumanu y Kauus Haxooumcs




MONILKO 0OUH INIEKMPOH , NOIMOMY OH MOACEm 0moasamy €20 u
nposensams cm oK +1, y kanvyus 2 21KMpoHa OH MOdHcem omoasamas
MONbLKO 2 2IeKMPOHA U NPOABIAMb CM 0K +2.

11.

[IpounTaiiTe TEKCT M 3aIUIIKUTE pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.
Jlaiite onpeesieHne rajJbBaHUYeCKOro AIEMEHTA.

Omanon omeema: I anb8aHuyeckuli nemeHm, 3mo ycmpoucmea, npu
NOMOWU KOMOPO20 XUMUYECKAsL IHEP2UsL NEPEXOOUM 8 IJIeKMPULECKVIO
3a C4ém OKUCTUMENIbHO-80CCMAHOBUMENILHO20 Npoyeccd. ¥Ycmpoucmeo
npeocmaensiem coool 08a INeKmMpo0d MeMAaIIUYecKux, J1eKmpoum u
anekmpoaumuyeckui kuoy. Ha snekmpooe (kamooe) npomexaem
npoyecc 860CCMAaHOBIeHUsI KAMUOHO8 HA NleKmpooe( aHode)npoyecc
OKUCTeHUs MemaJiid.

OIIK-1.3.1

12.

[IpounTaiite TekcT, BBIOEPUTE IPABUIIBHBIN BapUaHT OTBET U 3aIUIINTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

3aK0H, KOTOPBIH ITACUT, YTO KOJUYECTBO T'a3a, PACTBOPCHHOTO B
KHUJIKOCTH, TIPOTIOPIIMOHAIBHO €TI0 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) 2aza 6 OaHHou
ACUOKOCMU NPAMO NPONOPYUOHANLHA OABILEHUIO IMO20 2a3d HAO
PAcmeopom .onucan aneauickum xumuxkom Y. I'enpu 3axon npueooen
JUWD OJI51 UOCATIbHBIX U NPEOENbHO Pa30a6IeHHbIX PACMBOPO8 U
negvicoxkux oasnenuil. Cm = K P, K — koncmanma I'enpu, -P-
napyuanvroe oasnenue, Cm — MOISPHAS KOHYEHMPAYUSL.

OIIK-1.V.1

13.

IIpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEILHOCTh BO3PACTaHUS
3Ha4eHus1 PH UX BOIHBIX PACTBOPOB ISl CIEIYIONINX BEIIECTB:

1. Cynboar xenesa(lll)

2. Hutpar nutus ,

3. Cunukar Kaaus,

4. Cepnas KUCIIOTa

Ipasunvnuvii omgem: 4 —1—2—3.

OIIK-3.3.1

14.

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K KaX 101 MO3UIINH,
JAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B
MIPaBOM CTOJIO1IE

a......3s23p%3d! 4s24p°4d° 1. Sc,
b....... 4524p%40195525p35(° 2. Ge,
d. .......4524p?4d° 3. S,
Y 3523p23d° 4. Si

IIpasunvHoviii omeem:

a b d e

OIIK-3.V.1




|1 13 E E |

15.

[TpounraiiTe TeKCT, BEIOEPUTE NPAaBUILHBIC BapUAHTHI OTBETA U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

®opmyIbl Ui pacueTa U3MEHEHHSI SHTAIBIINH ¥ SHTPOIIHH B XO[I€
XMMHUYECKOH peakluy, npoTeKaroleil no ypasuenuto 2A + 3B = C + 4D,
UMEET BU]L; ...

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

peakuuu

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

peakuuu

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

peakuuu

d. AS? = (Sc +4 Sp) - (2 Sa + 3S);

peakiuu

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

peaxkuuu

g. AS? = (ASa +ASg)+ (ASc + ASp)

peakuuu
Ipasunvnviti omeem: b, d.
Obocnosanue omsema.: CoenacHo nepeomy u 6mopomy CiedCmeuro
3axona I 'ecca mennogou 3¢pghexm Xum. peakyuu pager cymme 3maibnuil
NPOOYKMO8 peakyuu ¢ y4émom CmexuomMempuieckux Ko3gguyuenmos
MUHYC CYMMA IHATbNULL UCXOOHBIX eUjeCME C YUEMOoM
cmexuomempuyeckux koappuyuenmos. /s sumponutinoeo sgpgpexma
AHANI02UYHO.
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16.

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHIH 00OOCHOBAHHBIN OTBET.
Jlalite onpeneneHue pacTBopa, yKaXKuTe CBOMCTBA PaCTBOPOB U
CHOCOOBI BBIPQXKEHUSI KOHLIEHTPALIUH.

Omanon omeema: Pacmeop-3mo 00HOPOOHAs. 20MO2EHHAS CUCEMA
cocmoawas Uz pacmeopumens pacmeopeéHHo20 8eulecmsd U npooOyKmos
ux ezaumooeicmeust. (Uonvl, moaexyivl) OCHOBHOU XapaAKMepUCmuKou
pacmeopa ssnsemcs e2o cocmas. Cocmas onpeoesnsiemcs
KOHYEHMPayuaAMu.

m, om

100% C =2
V. MV

p—pa MOJIAPHAA !

npoyeumnas: C,, (vace) =

macc)

m

Cy=—;
HOPMANbHASL: M*-V

m_  Jxe
C = i Mmonw [ ke

m
MOJISAJIbHAA. M sewecmea mpacmeopume]m
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17.

[TpounTaiite TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3AMUIINTE
apryMeHTbl, 000CHOBBIBAIOIIE BEIOOP OTBETA, BEIOEPUTE BbIpAKEHHE
U1l KOHCTAHTBI PAaBHOBECHUS CUCTEMBI OOPAaTUMBIX PEAKLUN s
CJIEAYIOLIETO yPaBHEHHUS
2N2(r) + O2(r) < 2N20 (1)
_INOF . INO]
[N,F[O,] [N,][O,]

2 2
[N,O] [N.]
Ilpasunvroviti omseem: a
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Obocnosanue: ons moboii cucmemsr.aA+bB—>cC+dD, Coznacro

KUHemu4eckoMmy ypasHeHuro npsamoti peakyuu: =k -C» -Ce, -

S—k.Ck.CM V= D
b=k CC CD >y 6 MOMEHM HACMYNJICHUS PABHOBECUS v v

k-Cl»-Cye _ k-Ck-CP

oOpaTHOII:

:}(7

=1l =

Taxum obpazom .
__IN,OF

K =[C]*[D]Y[A)[B]®, credosamenvio omeem: a. K = IN.T[0,]

18.

IIpounTaiite TEKCT U YCTAHOBUTE IIOCIIEIOBATEIILHOCTD B IIOPSJIKE
yBenudeHus: Macchl pactBopéHHOTO NaxSO4, BelecTBa, 00BEMBI
pPacTBOPOB OAMHAKOBBIC, TNIOTHOCTh NPUHSATH ~ 1, €Cu KOHIEHTpaLus
3TUX PaCTBOPOB:

a. 0,1mponientHas  b. 0.1monsipHast

c. 0.1mopmaneuas  d.0.1 MonsbHas

3anummuTe COOTBETCTBYIONIYIO MOCIIEI0BATEIHHOCT OYKB CIIeBa
HaMpaBo.

Ipasunvuviti omsem: a,c,d,b

OIIK-3.3.1

19.

[IpounTaiite TeKCT U ycTaHOBHUTE coOTBeTCTBUE. K Kaxkm0# mo3unuu,
JTAHHOU B JIEBOM CTOJI011€, I0I0EPUTE COOTBETCTBYIOILYIO TIO3UILIMIO B
paBoM ctonbie. OnpenenuTe HBET HHANKATOpa - heHondTageHa

a. KBr 1.ManuHoBbIHi
b. NaOH 2.BecuBeTHbIit
c. LiCl 3 Keénreiit

d. Na,COs3 4. Cunnit

npa@uﬂbﬂblﬁ omeeni.

a b C d

2 1 2 1
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20.

[IpounTaiite TeKCT, BRIOEPHUTE MTPABMIILHBIC BAPUAHTHI OTBETA U
3aMUIITUTE apPTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB. Y KAXKHUTE
raJIbBAHWMYECKUE DJIEMEHTBI, KOHIICHTPAIUs COJIel paBHA | MOJIB/I, B
KOTOPBIX CBUHEI] BBIMIOIHAET (QYHKIIUIO aHOIA!

a. MenHO-cBUHIOBEIM  C. CBUHIIOBO- HUKEJIECBEBIM

b. CBuHIIOBO-IIMHKOBBIN 0. CBUHIIOBO-CepeOPSHBII

Ipasunvuviti omeem. a, d .

Obocnosanue omeema. /s onpedenenus anooa, Heobxo0umo
paccuumams pagHOBeCHbIl IeKMPOOHbIIL NOMEYUAT NO YPAGHEHUIO
Hepucma, yuumoieas,, umo Konyenmpayuu conell 00UHAKO8ble, MONCHO
UCNONIL3068AMb CIMAHOAPMHBIU JJIeKMPOOHBIU NOMEHYUAT, |

0 _ 0 0 . 0 0
(oNiz*/Ni =-0,258 (onz*/Pb < ¢Cu2+/0u ! (ppb2+/Pb < (pAg*/Ag

0 _ 0 _ 0 —
0 pg =F0.799B 0. =-0,7638 ¢,  =+0,3378

goo =-0,126B gpﬁ =-0,258B

Pb2*/Pb

ZICu

i2*/Ni

0 0 0 0
(DPbZ*/Pb < q)Ag*/Ag (opbz*/Pb < q)cUz*/Cu O exmp 00, Yy Komopoeo

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

OIIK-3.B.1

21.

[IpounTaiiTe TEKCT U 3aIMILNUTE Pa3BEPHYThIH 000CHOBAHHBIN OTBET

OIIK-1.3.1




Omnpenenenue, 4To SIBISIETCS KPUTEPUEM ITPOTEKAHUS PEAKLIUU

Jnsa peakiun A—B, xotopas mpakTH4ecku UAET 10 KOHIIA OIpeieIuTe

AS peakiyu, ecii peaKius IK30TePMUIECKasI.

Omanounvlii omeem: 3K30m€pMM‘{€CKa}Z peaxkyusd no yciosuro, mo ecnib

AHpeauu <0, Kpumepuem npomexanust peaxyuu s61isemcs usmMmeHeHue
c80000HOU 3Hepeuu [ubodca, eciu AG<0, mo maxas peaxyus
803modrcHa coanacto ypasnenuro: AG = AHpeauu - T-AS , HO mak kak
AHpeauu <0, no ycnosuio, a peakyuss npomexaem eciu AG <0,
C1e008aMeNbHO, CO2NACHO YpasHeHuto sHepeuu I uboca, AS moocem
UMemb GeIUYUHY U NOTONCUMETLHYIO U OMPUYATNENbHYIO, HO YC08Ue

00JIICHO OBLIMb BBINOAHEHO: |AH | > |T AS| .

22.

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Ka)K/10M MO3UIUH,
JTAHHOM B JIEBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOUILYIO MO3UIIMIO B
npaBoM ctonoie. s peakiuu Npu JaHHBIX YCIOBHS BO3MOXHO
MIPOTEKAHUE:

a. AH>0, AS<O0; 1. B mpsIMOM HampaBJICHUH .
b. AH<0, AS>0; 2. B 00paTHOM HaIpaBIICHHUU.
c. AH>0, AS>0; 3. B COCTOSIHUU PaBHOBECHUSI
d. AH<O0, AS<0

IIpasunvHoii omeem:

a b c d

2 1 1 1
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23.

IIpounTaiite TEKCT, BEIOEpUTE MPABUIBHBINA OTBET U 3aIUIINTE
apryMeHTbI, 000CHOBBIBAIOIIE BEIOOp OTBETA.

TennoBoit 3¢ ekt XuMUIECKoi peakuu, NpoTeKaroLe npu
MOCTOSTHHOM JIaBJICHUH, PAaBEH H3MEHEHUIO:

a. BHYTpEHHEH SHepruu;

b. saTanenMy;

C. sHepruu I'n60ca;

d.sHTpOMHH.

Omesem: b.

Omeem: Tennosou 2¢hghexm xumuueckou peaxyuu onpeoensemcs
coenacHo nepeomy 3axkony mepmoounamuxu: AH = AU+PAV, maxum
00pA30M NOTHASA IHEP2USL CUCTEMbL, IMO U eCMb MeN080U 3P pexm,
C1e008amMeNbHO 0meEem. SHMAalIbNUU.

OIIK-3.V.1

24,

[Tpounraiite TEKCT, BLIOEPUTE MPABUIILHBIE BAPUAHTHI OTBETA U
3aIUIINTE apryMeHThl, 000CHOBBIBAIONINE BHIGOP OTBETOB
Iponecc Fe** + 2e = Fe® mpoucxoaut B raipBaHUYECKOM dJIEMEHTE,
KOHIIEHTPAIIHH comel 1 MoIb/n

a.Mg | MgCl; || FeSOq4 | Fe

b.Fe | FeClz || NiClz | Ni

C.Al| AICIs || FeClz | Fe

d.Fe | FeSOq || CuSO4 | Cu

IIpasunvnviti omeem: @, C.
Obocnosanue: Ilpoyecc 6occmanosnenus npoucxooum Ha 31eKmpooe,
nomeyuan Komopozo Hojee 31eKmponoaI0HCUMENbHbII.

(pzi2+ N -0,25B > (pﬁey re = —0,44B BoccTaHOBHTEND Ni°

OIIK-3.3.1




2+

0 . 0 _
Pev e =+0,34B > P ipe = 0,44B BoccTaHOBUTEIb Cu

¢2I3*/AI =-166B8 < (Dgea e, =—0,44B Boccranosurens e

=-2,36B < (/)Ee =-0,44B BoCCTaHOBUTEIDL Fe

0
q)MgZ*/Mg 2 e

25.

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBUE. K KaK10M MMO3UIMH,
JAaHHOU B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOILYIO TTO3UIIHMIO B
MpaBoM CToJIOIE. B KOHTaKTe HAXOASATCS METaJUIbl B PA3IMYHBIX CpeIax
KaKue MPOLIECChl TPOTEKAIOT Ha KATOE.

a. Zn/Fe pH <7 1. Pb?* +2e = PR°

b. Cu/Fe pH >7 2. 02 +2H20 + 4 & —-40H"
c. Pb/Fe pH =7 3. Fe?* +2e = Fe°

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

[IpaBHIIBHBIN OTBET:

a b c d

S 2 2 5

OIIK-3.B.1

26.

[IpounTaiiTe TEKCT U 3aIUILINTE Pa3BEPHYTHIE 00OCHOBAHHBIN OTBET.
[Ipu 37eKTpOIM3e BOJHOIO PACTBOPA, MEPEUMCIICHHBIX HHXKE, Ha
WHEPTHBIX JJIEKTPOJIaX BBIACISIOTCS TOJBKO BOJAOPO M KUCIOPO/I.
a.ZnCly;  b.KF; ¢.ZnSO4; d.KCl;

Omanon omeema: JneKpoaus, 3mo npoyeccvl nNPoOmeKauue Ha
NEKMPOOAX NPU NPOXONCOCHUU NOCMOIHHO20 JIIEKMPULECKO20 MOKA.
Conv, 00paz06anHas AKMUBHHIM MEMALLOM, EKMPOOHBII NOMEHYUA
Memaiia MeHbule 31eKmMmpoOHblil NOMEHYUALA 8000POOA U3 800bl
(-0,76B), nosmomy na kamooe soccmanasiusaemcsi 6000po0 U3 600bl,
Ha anooe oxucnsemces kuciopoo uz 600vl, max Kax 21eKmpooHbsl

nomenyuan hmopuo uoxa (pg 1o =12,6B > uem onexmpoonbiil
2

NOMeHYUanl Kuciopooa u3 600bl (0,220,02 =+1,368

Ipasunouviti omsem: b

OIIK-1.3.1

217.

[IpounTaiite TeKCT, BEIOEPUTE MTPABHIIBHBIN OTBET U 3aMHILINTE
apryMeHTbI, 000CHOBBIBAIOIINE BBIOOP oTBeTa. [lpH anmekTponuse
BOJHOT'O PAcTBOPA ... HA DIIEKTPOJIaX MPOUCXOIAT MPOIECCHI:
2H,0+2e=H; +20H", S*-2e=9°

a. NazSOu; b. CdSOy4 ;

c. CuS; d. Na:S;

e. NaxSO3

Ipasunvuviti omsem d.

Obocnosanue: Conb, 00pa308aHHAS AKMUBHBIM MEMALLOM,
NEKMPOOHBIL NOMEHYUAT MEMALIA MeHbULe NOMEHYUALA 8000POOd U3
600bi( -0,76B), nosmomy na kamooe eéoccmanasiusaemcsi 6000poo u3
600vl, Ha anode oxucnsemcs kuciopoo uz 600vi, maxk KaxK 31eKmpoOHbliL

0 o
nomenyuan @, . =—0,48B menvwe uem anekmpoonwlil

HomeHyuan (/’320/02 =+1,368
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28.

HpoanaﬁTe TCKCT U YCTAHOBUTC MMOCJICAOBATCIBHOCTD
PaspsAKCHUA BEIIECCTB HA KATOJAC IPH HMPOXOXKIACHUHU ITOCTOSAHHOI'O
QJICKTPHUYCCKOI'0 TOKA I CICAYIOIUX PaCTBOPOB:

OIIK-3.B.1




a. xaopuaa meau (1I),
b.cepHOi KHUCITOTHI,
c.xsopuna xenesa (1),
d.cynbdara HEKE,

Ipasunvuviti omeem: a. b. d. c.

29. | IlpounTaiiTe TEKCT, BHIOEPUTE NMPABUIILHBIEC BAPHAHTHI OTBETA U
3aIUIIUTE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. J[J1s1 3amuThI
KaJIMHS OT KOPPO3UH BO BIAKHOM BO3JIyXE B KAYECTBE KaTOHOTO
MTOKPBITUSI MOYKHO HCITOJIb30BATh ...

a. Al; b. Mn;

c.Co; d. Cu

Ipasunvuwiti omsem: ¢, d.

Obocnosarnue: KamoOnbiM ROKpbimuem ModHCem CLyHCUMb Meadl,
9NEKMPOOHBLL NOMEHYUATL KOMOPO2Oo boJiee d1eKmpPONnOI0HNCUMETbHbLLL
yeM 3auuyaemslit Memai, co2iacHo mabauybl CMaAHOAPMHBIX
9NEKMPOOHLIX NOMEHYUAL08 DoJiee INeKMPONOIONCUMENbHBLE
nomenyuanel, y memannos: ¢. Co, d. Cu

30. | [IpounTaiite TekcT U ycTaHoBuTe cooTBeTcTBHe. K kaxmoit mosunuu, | OIIK-3.VY.1
JAHHOUM B JICBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOILLYIO MO3HUIUIO B
mpaBoM cronbie. TemmneparypHbiii KOOQPUIIMEHT peakiuu paBeH 3 Kak
W3MEHUTCS CKOPOCTh XUMHUYECKOW PEaKIUU, €ClIH TeMIeparypy

W3MEHHUTh:
a. ToBBICHTH Ha 40° 1. 287 pa3?
b.moun3uTs Ha 40° 2.421 pa3?
C.MOBHICUTH Ha 55° 3. 81pa3t
d.noBsIcuTh Ha 30° 4. 27 pa3t
5. 8lpas]
NPABUNLHDIL OMBEEN!.
a b C d
3 5 2 4

Ilpumeuanue: Cucmema oueHUBAHUA MECMOBLIX 3A0AHUIL:

1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 6LIOOPOM O0OHO20 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, Hesepuvilli omeem unu e2o omcymemsue — 0 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKONLKUX GAPUAHIMOE OMEEMA U3 NPEOLONCEHHbIX
U pasgepuymviM 0OOCHOBAHUEM 6bIOOPA CUUNAEMCS BEPHBIM, €ClU NPABULLHO VKA3AHbI YUDPLL U NpUseoeHsl
KOHKpEmHble apesyMeHnmbl, UCNOAb3yeMble Npu 6vlbope omeemos. Illoinoe cosnadenue ¢ GepHbIM OMEEMOM
oyenusaemcs 1 bannom, eciu donyuenvl owuobKy uiu omgem omcymcemeyem — () 6annos.

3 mun) 3adanue 3aKpLimozo muna HA YCMAHOGIEHUE COOMGEMCMBUS CUUMAEMCS GEPHbIM, eCiu
VCMAHOBIEHbL 6Ce COOMBEMCMEUsL (NOUYUU U3 OOHO20 CMOAOYA BEPHO CONOCMABIEHbL C NOUYUIMU OPY2020
cmoabya). Ilonnoe coeénadenue c 6epHbIM omeemom oyeHusaemcs 1 6aniom, He@epHblll OmMeem UlU e2o
omcymemeue — ) 6annos

4 mun) 3adanue 3aKpvLIMO2O MUNA HA YCMAHOBIEHUE NOCIe008AMENbHOCHIU CHUMAEMC sl GePHbIM, eClU
APABUILHO YKA3AHA 6Csi nociedosamenvHocmsb yudp. Ilonnoe cosnadenue ¢ eepuvim omeemom oyenusaemes 1
bannom, eciu oonyujervl outubKy unu omseem omcymemeyem — () 6annos.

5 mun) 3aoanue omKpwvImoco mMuna ¢ pazeepHymMvIM OMEEMOM CUUMACMCS BEPHLIM, eCclu Omeem
cosnadaem ¢ IMAIOHHLIM RO coOepiicanuio u nornome. Ilpasunvupili omeem 3a 3adanue oyenusaemcs 6 3 baua,
ecnu donyujena oona owuoka \ nemounocms \ omeem npasunbhblil, HO He noauvil - 1 bann, ecau donyweno boree 1
owubxu \ omeem nenpasunvhwiil \ omeem omcymemeyem — () 6ain08.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYydYaroUUXCs 3a04HON (OPMBI
oOydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX padOT




Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

1 DHepreTuka XMMHYECKHUX MPOIIECCOB

1.1 Pacuet TermnoBbIX 3Q(PEKTOB XUMUYECKHUX PEAKIUI ¢ UCIIOIL30BAHUEM
CTaHJIaPTHBIX TEPMOJUHAMUYECKUX QYHKIUH.

1.2 DrieMeHThI XUMHYECKON TePMOJIUHAMUKH, PACUET SHTPOIIUHU, YHTAIBITHH, SHEPTUU
I'u60ca , mepBwIid U BTOPOM 3aKOH TEPMOTMHAMHUKH.

2 XHUMHAYECKass KHHETHKA

2.1.MexaHu3M XUMHUYECKON peaKiuu

2.2.CKOpoCTh XMMHUYECKOH peakiun

2.3.BausgHue KOHLEeHTpaluu peareHToB. OCHOBHOM 3aKOH KUHETUKHU
2.4 BnausiHue TeMiieparypbl. DHEprusl akTUBallMK poIiecca.

2.5. Bnusaue katanmzaTtopa. [loHsTue o katanmse

2.6. XMMHUYECKOE paBHOBECHE.

3 Crtpoenue aToma
3.1.KBaHTOBO-MEXaHHUYECKasi MOJIE€]Ib CTPOCHHUS aTOMA.
4 Ilepuognueckuii 3akoH. [1epogMYHOCTS CBOWCTB XMMHYECKHUX 3JIEMEHTOB U MX
COCIMHEHUM.
5 Xumnyeckas cBsizb. CTpO€HHE MOJIEKYJI CTPOEHUE TBEPAOrO BELLECTBA.
6 DeMEeHThI XUMHUHU IIOJYTIPOBOIHUKOB
7 PacTBopbI, IUuCHEpCHBIE CUCTEMBI, CLIOCOOBI BBIPAXKEHHSI COCTaBa PacTBOPOB.

TepMOI[I/IHaMI/I‘ICCKI/Ie XApaKTCPUCTHUKU IIpOoLECCa O6pa30BaHI/I$I pPacCTBOpPOB. CUJIIBLHBIC U
cia0Oble SJICKTPOJIMUTBI, MOHHBIC PABHOBCCHUA B BOAHLIX paCTBOpax, MPOU3BCACHUC

PacTBOPHMOCTH
8 DneKTpOoAHbIE NOTEHUUANA . DIEKTPOABIKYIIIME CUJIBL.
9 DnekTponus

10 Kopposus meranios

11 ®Du3KMKO-XMMHUYECKHE CBOWCTBA IIOJIMMEPOB.

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  MPOIEXyphl  OIICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX d3Tanmbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpYOmUX MOPSIAOK U IHpOLEAypy
IPOBEIEHUS TEKYIIEro KOHTPOJIsI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00ydyaromuxcs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00YUYaIOIIUXCs IO OCBOSHUIO TUCIUTLIMHBI

[lenpto AWCHMILTUHBI SBIAETCS — TMOJNyYEHHE CTyJIEHTAaMU HEOOXOJUMBIX 3HaHUH,
YMEHUW U HABBIKOB B OOJACTH XMMHH, YTO TMO3BOJUT MM YCIIEHTHO PEIIaTh TEOPETHUYECKUE U
MPaKTUYECKHE 3aJayd B O0JAacTH pa3paOOTKH U BHEAPEHUU MEp IO MOBBIIICHUIO KauecTBa
npoaykiuu. OOydarommecs: TOJDKHBI OCBOMTH JUCHUIUIMHY Ha YpPOBHE, IO3BOJISIONIEM
pa3pabaTeiBaTh W TMPOEKTUPOBATH KOMIUIEKCHI W ammapaTbl U3 cdepbl MpUOOPOCTPOCHHS,
AJIEKTPOHHOT'O MAIIUHOCTPOCHHSI HH(POPMAIIMOHHO - H3MEPUTEITHLHON TEXHUKH.
KoHTponmpoBaTh kKauecTBO U MPOBOJAUTH UCTIBITAHUS MMPOAYKIINH, paboT u yciayr. HeoOxonumeie
3HAHMS JJIS PelIeHUs ITHX 3a/Jad TMONydaloT Mo 00pa3oBaTeNbHON HporpamMme OakanaBpa
12.03.01 «ITpubopocTpocHHE»

11.1. Meroauyeckue yKazaHUs I OOYyYarONIUXCsl IO OCBOCHHIO JICKITMOHHOTO
Marepuana

OcHOBHOE Ha3zHAauYeHHWE JICKIIMOHHOTO MaTepuajga — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIy0OKoe U SICHOE W3NIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOW JEKIMH B
paMKax JUCHUIIJIMHBI HE B TOM, LITO6I)I HOJ'Iy‘II/ITI) BCHO I/IH(l)OpMaHI/IIO 10 TEME, a B OCBOCHHH
dbyHIaMEHTaNbHBIX TPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUSA, HOBEHIINX




JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METOJ0JIOIHYECKYIO,
OpPTraHU3AIMOHHYI0 U MHPOPMAIMOHHYIO (GyHKIMU. JIKINS pacKphIBaeT MOHATUHHBINA anmapar
KOHKpETHOH oO0jacTu 3HaHMs, €€ MpoOJieMbl, JAaeT LEIbHOE NpPEACTaBICHHE O UCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUTLTTHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4YeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OINpEAeseTCs 1eJIeBOi YCTaHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTENIEM;

— pa3BuTHEe NpOo(ecCHOHATBHO-/IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIJICHHSI.

— TIOSIBJICHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITEIIbHON pabOThI;

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpOBHE pAa3BUTHUS HAYKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailIne Tofbl;

— HAY4YUThCS METOAMYECKH 0o0pabaTbiBaTh MaTepuai (BBIACNATH TIJIaBHbIE MBICTU U
MOJIOKEHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSTH WX B  Pa3IMYHBIX
dbopMynupoBKax);

— TOJy4YeHHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHH.

JleKIMOHHBI ~ MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpaluell ClalgoB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepualia IPU TPOBEACHUH KOPOTKUX JTUCKyCCHd 00
OCOOCHHOCTSIX MPUMEHEHHUSI OTAECTBHBIX TEMATHK I10 IUCHUIUIMHE.

CrTpyKTypa mpeaocTaBiIcHus JISKIMOHHOTO MaTeprana:

— JIGKIIMU COTJIacHO pazjaeniaM (Tabi.3) u remam (Tadmn.4).

— Bcerynienne — yacth JeKUWH, L€ KOTOPOW - 3aMHTEPECOBATh W HACTPOUTH
ayJIMTOPUIO HA BOCIIPHATHE yU4eOHOro MaTepuaia. B ero cocraB BXOIsT: (HOPMYJIHPOBKA TEMbI
JIKIIMU, XapaKTEepHCTHUKA ee npodecCHOHaNbHOM 3HAYMMOCTH, HOBHM3HBI M CTENEHU
W3YYCHHOCTH, IENHM JICKIWW;  M3JI0XKEHHE IUIaHa JICKIMH, BKIIOYAIONICTO HAWMMEHOBAHUS
OCHOBHBIX BONPOCOB, TMOJIEKAIIUX PACCMOTPEHUIO HaA  JIEKIHH, XapaKTepUCTUKA
PEKOMEHIyeMO# JIMTEepaTypbl, HEOOXOAMMOM HJisi OpraHU3aIlMd CaMOCTOATEIbHONW paboThI
CTYJICHTOB; PETPOCIEKIHUSI-HAIOMIUHAHUE O BOIPOCaX, PACCMOTPEHHBIX Ha MPOIUION JEKIIUH,
CBsS3b WX C HOBBIM MaTepHalOM, YKa3aHHE Ha €ro pojib, MECTO WM 3HAYCHHWE B JIaHHOU
JTUCITUIIIMHE, a TAK)KE B CUCTEME JPYTHUX HayK.

— OcHOBHas 4acTb - M3JIOKEHHE COACPKAHHS JIEKIIMH B CTPOTOM COOTBETCTBUHU C
MPEUIOKEHHBIM TUIAHOM. BKITIOYaeT pacKphIBAOIIANA TeMy JIEKIUHA KOHIENTYalIbHBIA U
dakThyecKkuil Marepuan, €ro aHaiu3 W OIEHKY, pa3lInyHble CIOCOOBl apryMEHTaluud |
JTIOKA3aTeIbCTBA BBIJIBUTAEMBIX TEOPETHUCCKHUX TIOJIOKEHUH.

— 3akiodeHwe - TMOJBeNeHHE OOIero wuTora JIeKIuU, O000O0IIeHne Marepuana,
(dbopMyIHMpOBKa BBIBOJOB 10 TEME JIEKI[UU; OTBETHI HA BOIPOCHI CTYICHTOB.

— Jlng Hajamekamiero OCBOCHHsI Kypca XUMHUHU UCIIONB3YIOTCS CTIeUaIbHble HATJISIHbIE
CPEJIICTBA, C TIOMOIIBIO KOTOPHIX MOXKHO TEpeaBaTh CTyJIEeHTaM WH(GOPMAIIUIO O BEIIECTBAX,
00BeKTaX W CylecTBe (HU3MUECKHX W XUMHUYECKHX MpeBpaimleHuil. Jl[eMOHCTpalus OMBITOB,
MOJICTTM KPUCTAJUTMYECKUX PEMIETOK, TAOJUIBI W IUIAKAThI ¢ SHEPreTHYCCKUMH JHarpaMMaMu
00pa3oBaHUs MOJIEKYJI, peaKIIHii ¢ KaTanu3aTopamMu U 0e3 HUX U T.1I.

OcyIecTBICHHEe KOHTPOJISI 3a BEJCHHWEM CTYJICHTaMH KOHCIIEKTa JICKIIMH; OKa3aHWe
CTyJIEHTaM TIOMOIIM B BEIEHWUW 3alKCH JIGKIHH (AaKIEHTUPOBAHUE H3IIOKEHHUS MaTepHualia
JICKITUH, BBIJICJIICHUE TOJIOCOM, MHTOHAIMEH, TEMIIOM peud HamOoJee BaKHOH HHQOpMAIIHH,
MCIONIb30BaHUE TIay3 [T 3aIUCH Ta0JIHUIl, CXeM

11.2. Meroauueckue ykazaHus A OOy4aroIMXCs MO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIIyOuTh u
3aKpEeNHUTh 3HAHMS, TPAKTHYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyYaroIerocs.



Beinonnenune nabopaTopHbIX paboOT COCTOMT M3 KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue 51abopatopHbIX paboT OO0yyaromMMCs SIBJISIETCS HEOThEMJIEMOH 4YacThIO
U3yYeHHs] JUCHMIUIMHBL, OIpenensieMoil ydeOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeIy0IUX OCHOBHBIX 331a4 00y4aroIerocs:

— T[pHOOpeTeHHE HaBBIKOB HCCIEIOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKax JJAHHOW JUCLUILINHBI;

— 3aKpeIUvIeHue, pa3BUTHE U JeTalu3alys TEOPEeTHMYECKMX 3HAHWM, IMOIy4YEeHHBIX Ha
JEKLUSAX;

— ToJIyueHHe HOBOW MH(OpMAIMH [0 N3y4aeMON JUCIUILINHE;

— TpUOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOM  paboTel C  1a0OpaToOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajaHue u TDC6OBaHI/I${ K IIPOBECACHUTO J'Ia6ODaTODHBIX Da6OT

- Xumus. TermnoBoi 3¢ dEKT (SHTATBINS) XUMUYSCKON peaKkIuy : [ DICKTPOHHBIN
pecypc] : MeToIM4YecKue yKa3aHus K BBIMOJTHCHHIO TJaboparopHoi padotsl / C.-Iletepb. roc. yH-
T a3pOKOCcM. TipubopocTpoenus ; cocT.: T. E. Kpbuioa. - DnekTpoH. TekctoBbie aaH. - CII0. :
Usn-so I'VAII, 2023. - 22 c.

- Xumus : XUMUYECKUE PEAKIIH, BbI3BIBAIOIINE IICKTPUUYCCKHUI TOK, AJIEKTPOIHbIC
MOTEHLMAJBI ¥ 3JIEKTPOABUKYIIUE CUIIBI : [ DJIEKTPOHHBIN pecypc]| : METOAMYECKUE YKA3aHUs K
BBITIOJTHEHUIO JIabopaTopHoii padoTsl / C.-Iletepl. roc. yH-T a3poKocM. TPHOOPOCTPOCHHS
coct.: T. E. Kpbutosa. - DnekrpoH. TekcroBsie Aad. - CII6. : U3n-Bo I'VAII, 2022. - 24 c.

CrpykTypa 1 hopma oTueTa 0 1abopaTopHOM paboTe
1. Ilenb paboThL.

2. JlaGopaTopHOe 000pyIOBaHHE.
3. OnucaHue KCTIEPUMEHTA.
4. OOpaboTKa pe3yabTaToB

TpeboBanus k opopmIIeHHIO OTUeTa 0 JaObopaTOPHOH paboTe

TuTynpHBIN JTUCT OTYETA TOJHKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTW OTY€Ta JIOJKHO OBbITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpebGoBaHus NpHBeJIeHbl B CEKTOpe HOpMaTUBHOW JokymeHTtaruu ['YAII
https://guap.ru/regdocs/docs/uch

IIpu dopmHupoBaHHU CNIHMCKAa MCTOYHUKOB CTYJEHTAaM HEOOXOJMMO PYKOBOJCTBOBATHCS
TpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmieHUs: crucKa HCTOYHUKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU nokymenTtanuu ['Y ATl https://quap.ru/regdocs/docs/uch.
1. BrimonHeHsI HEOOXOUMBIE PACUETHI.

2 [TocTpoeHb! TpaduvecKre 3aBUCUMOCTH OT 33JIaHHBIX TTApaMETPOB.
3 Crenanbl BEIBOJIBI.
4 BrimonHeHBI KOHTPOJIBHBIE 33/TaHUS HA TeMY JJa00paTOpHOU paboTHI.

11.3. MeToau4veckue yKa3aHusl JUIsl OOYYarONIMXCs TI0 TPOXOXKIACHHIO CAMOCTOSATEIHHON
paboThI


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

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiics BBITOIHAET PaboOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOTO
YYaCTHSL.

B mpouecce BbIMONHEHHS CaMOCTOSTENBHOU paboThl, y oOywaromerocs (GopMHUpyeTcs
esecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOpOe MO3BOJISIET UM pa3BUBaTh YMCHHS
U HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEYMBAET BBICOKHIA
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH IOBBIIICHHS
po¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAaMOCTOSITENIBHYIO — paboty
00yyYarouumxcs sBJSIOTCS:

—  y4eOHO-METOIUYECKHi MaTepual 1o aucuuiuimge. (16 8,9.)

METOAMYECKUE YKA3aHUs 10 BBIOJHEHHUIO KOHTPOJBHBIX paboT. CChUIKa Ha MaTepHalIbl
HEOOXOIMMBIE JIJIsl BHITIOJTHEHUSI KOHTPOJIBHOM paboThI:

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

— Marepuajbl NPeJAOCTBICHBI B INYHOM KaOWHETE CTYACHTA
B Xo0j1€ BBINOJIHEHUS] CaMOCTOSTEIBHOM pabOThI, 00YyYAIONIHIACS BBITOIHSAET KOHTPOJIbHYIO
paboTy, a Tak e BOIPOCHI IJIsl CAMOCTOSITEIHHOM MMPOBEPKU 3HAHUI HAXOMATCA B y4eOHO-
METOMYECKOM TTOCOOUH, BEUIOKEHHON B JIMYHOM KaOMHETE Y 00YYaIoIIero 1o 3a04Hoi hopme.
Oo6mas xumust: yaeono-meroa.mocooue / T.E. Kpoutora . —CII6.:T'YAII, 2016-98c¢. (¢
KOHTPOJIbHBIMH 33 JJaHHSIMH )

11.4. Meroanueckue yKa3zaHHS IS OOYYAIOIIMXCA 110 MPOXOXKACHHIO TEKYIIEro
KOHTPOJISL YCIIEBa€MOCTH.

Texkymuii KOHTPOJb YCIIEBAEMOCTH NpEAyCMaTPUBAECT KOHTPOJIb KadecTBa 3HAHUM
00ydJaroIMxcs, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTpa C LENbI0 OICHUBAHUSA XOJa OCBOCHHS
JMCIUTUTHHEL.

B Teuenue cemecTpa CTyAEHTHI:
-BBINIOJIHSIOT KOHTPOJIBHYIO PaboTy, B pe3yibTaTe NMPOBEPKE, KOHTPOJIbHAs paboTa JOJDKHA
OBITH 3aUTEHA A0 arrecraiuu
- 3alIMIIA0T JabopaTOpHbIE pabOThI
- BBINIOJIHSIIOT 33JIJaHUS Ha TeMy J1ab0paTopHO paboThI
Jnis TeKy11ero KOHTPOJIs yCIeBAaEMOCTH MCTIONIb3YIOTCS TECTHI, PUBEIeHHbIE B Tabauie 18

11.5. Metoauueckue yKkazaHus A OOydYaroluXcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTallnun.

[IpomexyTouHas  arTectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3ylbTaTOB OOyueHus Mo auciumuimHe. OHa BKJIIOYAeT B
ce0s:

— 1uddepeHIMpOBaHHbIM 3aueT — 3T0 (opMa OLEHKUM 3HAHUM, TOITYYEHHBIX
00yyaromuMcs Ipu U3yUYeHUH TUCIHMITIMHBI, TOCEUICHNH JIEKIUH, BBINOJIHEHUH Ja00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETHUECKOT0 MaTepuasa Ha 3a4éTe C OLCHKOH  «OTIHMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

1. B Tedenue cemecTtpa Iy TOMYyCKa K 3a4€Ty CTYAEHTY HeoOxoaumo caath He meHee 50%

nabopaTopHbBIX paboT, He MeHee 50% MpaKTUYeCKuX padoT, BHITIOJHUTh TECTHPOBAHUS B

cpene LMS He HMke oueHkH "yaoBieTBOpUTENbHO". Jlaee CTyAEHT AOIMyCKaeTcs K

co0eceJOBaHUIO WM UTOTOBOMY TECTHPOBAHUIO Ha 3aueTe."

2. 3aueT BBICTABJISETCS HAa OCHOBAHWHU BBHINOJIHEHHBIX B TEYEHHE CeMecTpa BCeX
7a00paTOpHbIX pPabOT W HANMCAHUU HMTOTOBOIO TECTUPOBAHUS WIIM TPOXOXKICHUS

cobeceoBaHu.


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

B teuenue cemectpa cryaeHTy HeoOxoaumo caath He MeHee 50% mabopaTopHbIX paboT, HE
meHee 50% mpakTuyecKkux padoT, BBIIOJIHUTH TECTUPOBAaHUSA B cpene LMS He HUXKE OICHKU
"y10BIETBOPUTENBHO". B cilyuae HEBBIIIOJIHEHUH BBIIIEU3I0KEHHOTO, CTYIEHT, IIPU YCIEIIHOM
NPOXOXKJICHUM MPOMEXYTOUHOH arrecTtauuu B (opme -dK3ameHa/nud.3auera, HE MOXKET
IIOJIyYUTh aTTECTALMOHHYIO OLIEHKY BbllIe "Xopouio"

Cucrema OILICHOK MpHU MHPOBEICHUHM TEKYLIEro KOHTPOJIS M MPOMEKYTOYHOM arTecTanuu
OCYIIIECTBJISICTCSI B COOTBETCTBUU C PYKOBOASIIMM JIOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «IlonoxxeHue o TEKyIIEM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalluu
CTYJEHTOB M AacCIHMpaHTOB, OOydYaroIMXCS IO OOpa3oBaTeIbHBIM MPOTpaMMaM BBICHIETO
obpaszoBanus B ['YAID» https://docs.quap.ru/qguap/2020/sto_smk-3-76.pdf

Jluct BHECEHUSI U3MEHEHUH B pabouylo MpOrpaMMy JUCHUTUIUHBL

JlaTta BHECEHUSs Jlata u Ne
o Tlommuce
U3MEHEHUH U N . MIPOTOKOJIA
N CoaepxkaHue U3MEHEHU U JOMOIHEHUI 3aB.
JIOTIOJTHEHUHA. 3acemaHus .
kadeapoit
IToanuck BHecIIEero Kadenpsl



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