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Annortanusa

Jucuumiraa «XuMus» BXOJUT B 00pa3oBaTeNbHYIO MIPOrpaMMy BBICIIETO 00pa30BaHUs
— mporpaMMy OakamaBpuaTa IO HampaBieHHIO moAarotoBku/ cneruansHoctd 13.03.02
«DJIEKTPOIHEPTETHKA U JJIEKTPOTEXHWKa» HampaBiaeHHocTH «[{udpoBas sHEpreTmkay.
Jucuunnuna peanusyercs kapeapoit «NeS».

JucuummHa HaleneHa Ha OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMITETEHIINNA :

OIIK-3 «CmocobeH mpUMEHSTh COOTBETCTBYIOIMK (PU3MKO-MaTeMaTHUECKUW armmapar,
METOJbl aHAIN3a U MOJEIMPOBAHMS, TEOPETUUYECKOTO U IKCIEPUMEHTAIBHOIO HCCIEN0BAaHUS
IPH peIeHuH TPO(EeCCHOHANBHBIX 33/1aW»

CopnepxaHue AUCLUIIIMHBI OXBAaTBIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C O3HAKOMJICHUEM
UCTOPUU XUMHM, a TaKKe C OCHOBHBIMU HANpPABJICHUSIMH M TEHACHUUSAMHU pPa3BUTHUS
COBPEMEHHOW XWMHMHM. OTa Hayka H3Yy4yaeT MaTepualbHbIi MHUpP, 3aKOHBl €ro pa3BUTHS,
cnenuuYeckyro XUMHUYecKyro (opMmy IBH)KeHUs MaTepuu. B mporecce u3ydeHHs XUMHHU
BbIpa0aThIBaeTCs HAYYHBIH B3N] Ha MUpP. 3HaHUWE XUMHH HEOOXOIMMO JUIS MJIOJOTBOPHOM
TBOPUYECKOW JIeATeNIbHOCTH OakaiaBpa JI000N HalpaBlIE€HHOCTU. 3HAHWE XUMHUHU IO3BOJISET
copMHpPOBaTh COBPEMEHHOE HAay4yHOE IPEACTaBICHHE O MAaTepUHU, BEIIECTBE KaK OJHOM M3
BHUJIOB JIBUKYIICHCS MATEPUH, MEXaHU3ME IIPEBPALICHUM XUMUYECKUX COCAUHEHUN, CBOMCTBAX
MaTepuajoB O XMMHUYECKHX IMpolleccax B COBpeMEHHOM TexHuke. [Ipu u3ydeHuu Kypca XuMUU
HEOO0XOAMMO MPOYHO YCBOUTh OCHOBHBIE 3aKOHBI, OBJIAZICTh TEXHUKOM XMMHUYECKMX pacyeToB,
BbIpa0OTaTh HABBIKK CAMOCTOSITEIbHOTO BBIMOJHEHUS XUMHYECKUX OKCIEPUMEHTOB U
0000menuss  ¢akroB. I[loHMMaHwme  3aKOHOB XHMHH TIOMOXET CTYICHTY B pCIICHUHU
9KOJIOTUYECKUX MpobseM. 3HaHME Kypca  XUMHM HEOOXOOUMO M A TOCIEIYHOILEro
YCHEIIHOTO U3YYEHUsI CHeUaIbHbIX JUCIUIIINH.

[lpenogaBanue AMCUMILIMHBI IpegycMaTpuBaeT cieyroume (opMbel OpraHu3aluu
y4eOHOro Impolecca: JIEKIUH, 1JabopaTOpHbIe pabOThl, CAMOCTOSTENIbHAS PaboTa 00YyJarOLIErocs.
[IporpaMMoii JIHCHUINIMHBI HPEIYCMOTPEHBI CIEAYIOUME BHABI KOHTPOJS: TEKyLUH
KOHTpPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B opMe AudepeHInpOBaHHOIO 3a4eTa.
OO0muRs TPyI0EeMKOCTh OCBOSHUS TUCIUIIIIMHBI COCTABIISIET 3 3aUeTHBIX eMHULbI, 108 yacos.
SI3bIK OOYUIEHUS 110 JUCIUTIITUHE «PYCCKU.



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE
1.1. lenu npenoaaBaHus JUCIUTLIAHBI

Lenb maHHON MUCHMIIIIMHBI — YCBOCHUE CTYICHTAMH TEOPETHUYECKUX OCHOB OOIICH XUMUU,
XUMUHM BaXHEHIMX JJIEMEHTOB W HX HEOPraHWYECKHX COEOUHEHUU, ¢GopMUpOBaHUE
XMMHYECKOTO MBIIUIEHUSI Y CTYIACHTOB, Pa3BUTHE HABBIKOB HCIOJIb30BAaHUSI CBEIECHHUH O
(M3UKO-XMMUYECKUX CBOMCTBAX pa3IUYHBIX CHCTEM Ui CHHTE3a COOTBETCTBYIOIIMX
COEIMHEHU, BHIOIHEHUE TEPMOIUHAMUYECKUX U KHHETUUECKUX pacueToB. [Ipuobperenue
HEKOTOPOTO OIBITA IKCIIEPUMEHTATBHBIX UCCICIOBAHUN ISl pa3padOTKU HOBBIX METOJOB
CHHTE3a M TMPUJAHUS MaTepuajiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCa CBOWCTB.
[IpencraBienne BO3MOKHOCTH CTYJIE€HTaM pa3BUTh U MPOJEMOHCTPUPOBATh HABBIKM B
00JacTi MHHOBAIIMOHHBIX TEXHOJIOTH I

1.2. JlucruiuiiHa BXOAMT B COCTaB 00s3aTEIIbHON 4acTH 00pa30BATEIIBHON MPOrPaMMBbI
BhICIIeTO0 oOpazoBanus (ganee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUEHHUS 1O AUCIHUILINHE, COOTHECCHHBIX C
TUTaHUpYeMbIMH pe3ynbTatamu ocBoenust OIT BO.

B pesynbrare u3ydeHHsS AMCHMILIMHBI OOYJAIOUMICS JOMKEH 00J1aaaTh CIICAyIOIMU
KOMIIETCHITMSAMH WM X YacTAMH. KOMITETCHIIMN ¥ WHIAKATOPbI MX JOCTHIKEHUS IIPUBEICHBI B
Tabmuie 1.

Tabnuna 1 — [epeueHb KOMIETCHITMI U UHIMKATOPOB MX TOCTHKCHHUS

Kareropus (rpymnra) Kon n HaumeHnoBanue Kon n HanMeHOBaHME UHIUKATOpA
KOMITETCHIIN U KOMITETCHII U JOCTUKEHUSI KOMITETEHIIUH
OIIK-3 Cniocoben
MIPUMEHSATH
COOTBETCTBYIOLMHI
¢u3nKo-
MaTeMaTU4eCKUuil OIIK-3.J[.6 neMoHCTpUpPYET 3HAHUS
armapar, MeTO/IbI OCHOBHBIX 3aKOHOB OPTaHUYECKON U
OOmenpodeccuoHanpHble | aHANNU3a U HEOPTraHNMYECKOM XUMHU, TPUPO/IbI
KOMITETEHII U MOJICTTUPOBAHHS, XUMUYECKON CBSI3U AJIEMEHTOB; UCIIOJIB3YET
TEOPETUYECKOTO U OCHOBHBIE METOJIBI XUMHYECKOTO
9KCIEPUMEHTAJIBHOTO | MCCIIEOBAHMS BEIIECTB U COSAMHEHU N
M CCIEeIOBAHUS TPU
peneHuu
npoecCuOHATBHBIX
3a1a4

2. Mecrto aucuunianHel B cTpykType OI1
Jucnuminaa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YIAFOIIMMICS
MIPUA U3YYCHUHU CIIEIYIOUMX JUCIHUITIIAH
— «Dusuka»
— «Marematuka. Teopust BEpOSTHOCTEW U MaTeMaTUUYECKasi CTaTUCTHUKA
— «MaremaTuka. MaTeMaTU4eCKU aHAIN3»

3HaHUs, TONyYeHHBIE MTPU U3YUYEHUH MaTepHalia JaHHO W TUCIUILINHBI, UMEIOT Kak
CaMOCTOATEIbHOE 3HAUYCHUE, TAK U UCIIOJIB3YIOTCS P U3YYEHUH APYIrUX JUCIUTIINH:
— «TeopeTnyeckas MEXaHUKa»

— «OO01ast YHEPreTUKa

— «IpuknagHas MEXaHUKa)

— Texaocdepnass 6€301MaCHOCTHY»

— «Dusuka»




3. O0BEeM H TPYIIOEMKOCTh THCITUTIIAHBI
Janubie 06 oOmem oObeMe AMCIUIIINHBI, TPYIOEMKOCTH OTIENbHBIX BUIOB Y4eOHOM
paboTHI 1O AUCHUTILIHNHE (M pacIpe/IeICHIE 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABIICHEI B
Tadnume 2.

Tabnuna 2 — O6beM U TPYAOEMKOCTh JAMCLHMILINHBI

TpynoeMKocTs 1o
Bun yuebnoii paboThl Bcero ceMecTpam
Ne2
1 2 3
Obwan mpyooemkocmsp OuCyUnIUHLL, 3/108 3/108
3E/ (gac)
U3 Hux yacoe npakmuuecKkoi n0020MOBKU
Ayoumopmuwie 3anamus, BCEro yac. 12 12
B TOM YHCJIE:
nexauu (JI), (dac) 6 6
npaktuueckue/cemunapckue 3ansatus  (113),
(dac)
naboparopHbie padotsl (JIP), (dac) 6 6
KypcoBoii mpoekt (padota) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmosmenvhas padoma, Bcero (4ac) 96 96
Buo npomesxcymounon ammecmayuu: 3ader, Tindd
mudd. 3ader, sk3ameH (3auer, Judd. 3au, ) Judd. 3au.
D13 %) 3au.

£33

IIpumeuanue: KaHAMIATCKUN IK3aMeH

4. CopneprkaHue TUCIUTUIAHBI
4.1. PacnpejeneHue TPyIOEMKOCTH AMCIIUIIINHBI 110 pa3zeiiaM U BUaM 3aHSITHIMA .
Paznenbl, TeMbl IUCUHUIUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TA0IHIIE 3.

Tabnuua 3 — Pa3znensl, TeMbl JUCHUILIMHBL, UX TPYI0EMKOCTh

Pazaenbl, TeMbl qucUIUIMHEL | JIexkun I13 (C3)| JIP KII CPC
(uac) (uac) (uac) (uac) (uac)
Cemectp 2
Pasnen 1: BeeneHue B XUUMHIO 1 12
Tema 1.1.Ilousarue BemecTsa u 2 4

XMMHYECKOU pC€akuuu, OCHOBHBIC
OIIPCACIICHHA.

Tema 1.2 1 4
CrexroMeTpruuecKue 3aKOHBI.
dyHaMeHTaIbHbIE TTOHATHUS W 3aKOHBI
XUMHH.

Tema 1.3.CriocoOsbI onpeieieHus 4
KOJIMYECTBA BEILECTBA, 3aKOH




3KBHUBAJICHTOB.

Pa3znen 2: CtpoeHue BemiecTBa

22

Tema 2.1. OCHOBHBIE CBEOECHUS O
CTPOEHUHY aTOMOB; KBAaHTOBBIC YK CIIA.

Tema 2.2. [leppoandeckuii 3aK0H
J.N.Menneneena.

Tema 2.3. XumMnuueckast CBs3b, BUIBI
XUMHUYECKON CBSI3U.

Tema2.4. MeTon BaJICHTHBIX CBSI3EH,
KOBAJICHTHAA CBA3b.

Tema2.5. MeTon MOJIEKYISIPHBIX
opOuTanei.

Tema2.6. HeBalleHTHBIC THITBI CBSI3CH
HOHHAas CBs3b, MCTAJIJIINYCCKAsA CBA3b,
BOJIOPOJHAs CBsI3b, CUJIbI BaH-nep-
Baannbca.

Paznen 3:XumMuueckue CUCTEMEI.
OO6mme 3aKOHOMEPHOCTH XUMUYECKUX
MPOIIECCOB.

34

Tema 3.1. DHepreTuka XUMHUYECKUX
IPOLIECCOB, BHYTPEHH SISl SHEPINS,
SHTANBIINS, SHTPOIIUSL.

Tema 3.2. sneprus ['u606ca,
HaIpPaBJIEHHOCTh XUMUYECKUX
IIPOIIECCOB, XUMHUUECKOE U (ha30BOE
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHYECKOM
peaKIui U METO/Ibl €€ PEryJupOBaHMUS,
3aKOH JIEMCTBUS Macc,

Tema3.4. DHeprus akTUBaIUH,
ypaBHEeHHE AppeHuyca, mpaBuiio BaHT-
I'odda, xaramuzaropsl u
KaTaJTUTHYECKUE CHCTEMBI.




Tema 3.5. PacTBOpBI, IMCHIEPCHBIE
CHUCTCMBI, CIT0COOBI BBIpAKCHUSA COCTaBa
pacTBOpOB,

Tema3.6. DyekrponuTudecKas
Jucconuanysi, BOIHBIE paCTBOPEL
AJIEKTPOIUTOB, BOJIOPOAHBIN
MOKa3aTeib, PEaKiuu 0OMeHa,
TUJIPOJIA3 COJIEH.

Tema3.7. CBoiicTBa pa30aBIeHHBIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOJHBIE
PacTBOPHI SJEKTPOIUTOB, 3aKOH
pasz0aBienust OcTBaiba, 3aKOHBI
Payms.

Pasnen 4. OcHOBEI
AJIEKTPOXUMHUYECKHX IPOIIECCOB.

18

Tema 4. 1.0KHCIUTEIBHO-
BOCCTAHOBHUTCIILHBIC peaKI_[I/II/I

Tema 4.2.XuMHY€CKHE NCTOUYHUKU
AJIEKTPUYECKOTO TOKa. ['ambBaHUYECKHE
JJIEMEHTEI.

Tema 4.3. D5eKTponn3, 3aKOHBI
Qdapages.

Tema 4.4. Koppo3sus u 60pr0a ¢ HEl.

Paznen 5:ColicTBa NPOMBILUIEHHO-
BaXHBIX DJIEMEHTOB U UX COCANHEHUIN

10

Tema 5.1. Kimaccel XuMuueckux
COCIMHEHHU, CBOMCTBA IIPOMBIIITIEHHO
BAKHBIX 2JIEMEHTOB U UX COSAMHEHUN.

Tema 5.2. Xummnueckas

uneHTU puKanus. MeTo sl
XUMHUYECKOTO MCCIIEOBAHUS U aHAIN3a
BEILECTB U UX PEBPALICHUM.

Hroro B cemecrpe:

96

Hroro:

96




[lpakTnueckass MOArOTOBKA 3aKIIOYAETCd B HEMOCPEICTBEHHOM  BBIIIOJIHEHUHU
oOydalonMMHCS  ONpEIENICHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
IpoQecCHOHAIBHON AEATEIbHOCTBIO.

4.2. CopnepxaHue pa3ieioB M TeM JCKIIMOHHBIX 3aHSTHH .
CopeprxaHue pa3eNioB U TeM JICKIIMOHHBIX 3aHITUN MPUBEACHO B Tabnuiie 4.
Tabnuna 4 — ConepxaHue pa3esioB M TEM JICKIIHOHHOTO ITUKIIA

Howmep paznena HazBanue u comepkanue pa3ieoB U TeM JICKIIUOHHBIX 3aHATHI

Pazmen 1 BBenenue B Xumuio.

Tema 1.1. [TonsTre BelecTBa U XMMHUYECKOW PEAKIIMH, OCHOBHBIE
ompeneeHus..

Tema 1.2. Crexuomerpuueckue 3akoHbl. OyHIAMEHTAIbHBIEC TOHATUS U

3aKOHBI XUMHWH.

Tema 1.3. CrocoOrbI ompesienieHrsl KOITUYeCcTBa BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: CrtpoeHue BenecTBa

Tema 2.1. OCHOBHBIE CBEJICHHS O CTPOCHUH aTOMOB; KBAaHTOBBIC YU CJIA.

Tema 2.2. [lepuoanueckuii 3akon JI.M1.Menneneesa, cs3b [1.C. co

CTPOCHHUEM aTOMaA.

Tema 2.3. XuMHuUecKasi CBSI3b, BHJIbI XUMUYSCKOM CBSI3U.

Tema 2.4. MeTto BalleHTHBIX CBs3€H, KOBaJ€HTHAs CBS3b.

Tema 2.5. MeToa MOJEKYISIPHBIX OpOUTANICH.

Tema 2.6 HeBaneHTHBIC TUINBI CBSA3EH: HOHHAS CBI3b, METAIIMYECKAS

CBA3b, BOAOpOAHAA CBA3b, CUJIbI BaH-z[ep-BanIbca.

Paznen 3 Xumuueckue cucreMbl. O0nme 3aKOHOMEPHOCTH XMMHYECKHX
IIPOLIECCOB.
Tema 3.1. DHepreTuka XMMHUYECKUX MPOIIECCOB, BHYTPEHHSS SHEPTHS,

TENI0BOU dPPEKT XUMHUUECKUX peakuuii, 1-i, 2-i, 3-i 3aKOHbI
TEPMOAMHAMHUKHN, DHTPOIHS, KaK (PYHKIIUS COCTOSHUS, SHTAIBIIHUAL.
XUMHYECKUH TOTEHITHAT.

Tema 3.2. sHeprus ['m60ca, HanpaBIEHHOCTh XMMHYECKUX MPOIIECCOB,
XUMHYECKOe U (pa30BOE paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKON PEAKIMU U METO/BI €€ PETYINPOBAHUS,
3aKOH JeHCTBHS Macc.




Howmep paznena

Hazpanue u COJACPIKAHUEC Ppa3aCIOB U TEM JICKHMOHHBIX 3aHATHH

Tema 3.4

OHeprus akTUBallMy, ypaBHEHUE AppeHuyca, IpaBuio Bant-
l'odda, kaTamu3aTopbl U KaTATUTHYECKHE cUCTeMbl. OCHOBHOM
ITOCTYJIAT XUMHUYECKON KMHETUKU, KNHETUYECKOEC YPaBHEHHUE.
BnusHue TemnepaTypbl Ha CKOPOCTh XUMHYECKON PEaKIUH,
ypaBHeHUE AppeHunyca. MexaHu3M NMPOTEKaHUS KaTAIUTHUYECKUX
peakuuii. Xumuueckoe paBHoBecue npuHiun Jlelllatense.

Tema 3.5

PaCTBOPBI, AUCIICPCHBIC CUCTCMEI, CHOC06]>I BBIpaXCHUA COCTaBa
pactBopoB. TepMmoarmHaMUYecKue XapaKTepUCTUKH Tpoliecca
00pa3oBaHMs PACTBOPOB. CHIIBHBIC M CJIA0BIE SJIEKTPOJIUTHI,
WOHHEBIE PABHOBECHS B BOJHBIX PACTBOPAX, MIPOU3BEICHHE
PacTBOPUMOCTH

Tema 3.6

DJIEKTPOIUTHYECKAsT TUCCOLMAIUS, BOJHBIE PACTBOPHI
AIEKTPOIUTOB, BOJIOPOAHBIN MTOKA3aTENb, pEaKIIUu 0OMEHa,
TUPOJIN3 COJIEH.

Tema 3.7

CBoiicTBa pa30aBJIeHHBIX PACTBOPOB HEIEKTPOJINTOB,
KonnuratuBHblE CBOICTBA pacTBOpPOB, 3aKOHBI Payis.

Paznen 4.

OCHOBBI AEKTPOXUMUYECKUX MPOIECCOB.

Tema 4.1.

OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIC pCakunu

Tema 4.2.

XVWMHUYECKHE UCTOYHUKH HJIEKTPUUECKOTO TOKA. ['aibBaHWYeCcKue
3JIEMEHTBI, CTAHJAPTHBIE JIEKTPOAHBIE TOTEHIH AL, J[BOMHOMN
JJICKTPUYECKU cilof. YpaBHeHue HepHcra. PaBHOBECHBIN.
3JIEKTPOAHBIN noTeHnan. CTaHIapTHBIA BOJIOPOIHBIN AJIEKTPOI.

Tema 4.3.

DJieKTpoiin3, 3akoHbl Papajes

Tema 4.4

Koppo3sus u 6oprbda ¢ HEll.

Paznen 5.

CBolicTBa IMPOMBIIIUICHHO- BAXKHBIX 3JICMCHTOB U UX COGHHHGHHﬁ.

Tema 5.1.

Knaccsl xaMH4eCKHX COETMHEHUN, CBOMCTBA IPOMBIITIEHHO
BAYKHBIX DJIEMEHTOB U WX coeuHEeHNH KoMIo3umonHeie
matepuaiibl. Kepmersl. Xumust metauios (Al Fe, Sn,Pb,Mo)
Xumus nemeramios: C,Si,S , dymnepen, kapoun. Tormmusa
(TBEpIOE, )KUJIKOE, Ta30BOE), CMA30YHbIE MaTepHallbl, MOTOPHBIE
Macia.

Tema 5.1.

Xumuueckas uAeHTH GuKkarus. MeTo1bl XMMHUYeCKOTO
MCCIIEZIOBAHUS M aHAJIM3a BEIIECTB U UX MPEBPAILICHUH.
KauecTBeHHBI 1 KOIMYeCTBEHHBIN aHanu3.(I'paBumerpuydeckuil,
TUTPUMETPUUYECKUH, KOMITJIEKCOHOMETPUYECKUIN METO/IbI
aHan3a).




4.3. Tlpakrrueckue (CEMUHAPCKHE) 3aHATHS

Templ MPaKTHYCCKUX 3aHATUH U X TPYAOCMKOCTb MPUBCIACHLI B Ta6J'II/II_IC 5.

Tabnuua S — [lpakTuyeckue 3aHATHUS U UX TPYLOEMKOCTb

W3 Hux Ne
No | Tewmsl nmpaktuueckux | DopMbl IpakTHYECKUX | TpydoeMKOCTh, |MPaKTUYECKOH | pazaena
/11 3aHATHHI 3aHATHI (uac) MOATOTOBKH, | IUCIIMII
(gac) JIMHBI
VY4eOHBIM IJIAHOM HE MPETYCMOTPEHO
| Bcerlo
4.4. JlabopaTopHBbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPHUBEICHBI B Ta0nuIe 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYI0EMKOCTh
Tpynoemko 13 Hux
No npakrude | Ne pazpena
HammeHnoBanue mabopaTopHBIX paboT CTh .
n/m (aac) CKOM U CIUIIINHEI
MOJrOTOB
KH, (dac)
Cemectp 2
1 | Onpenenenne  (DHTaNBIUHU)  TEIJIOBOTO 3 1 3
s(ekra peakunu HEHTpaTu3alui.
2 | Usmepenue u  pacyer  DIEKTPOJHBIX 3 1 4
MMOTCHIIHAJIOB METAJIJIOB u )i (v
raJIbBAHUYECKUX DJIEMECHTOB.
Bcero: 6 2

4.5. KypcoBoe nmpoekTupoBaHue/ BHIOIHEHUE KypCOBON PabOTHI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrostenbHas paboTa 00yJaroImXcs

Buniel camocTosTebHOM paboTHl U €€ TPYA0EMKOCTh MPHUBEICHBI B Ta0IHUIIE /.

Tabnuua 7 — Buasl camoctosiTenbHOM pabOThI U €€ TPYI0EMKOCTh

. Bceero, | Cemectp 2,
Bua camoctositenbHON paboTh
qac qac
1 2 3
W3yuenue TeopeTnyeckoro Marepuaia
50 50
mucuutauabl (TO)
Pacuerno-rpadguueckue 3aganus (PI3) 2 2
Homammee 3ananue (/13) 4 4
Kontponbsubie pabotel 3a0uHukoB (KP3) 20 20
[loaroroBka K MpOMEKYTOYHON 20 20
arrectaruu (I1A)
Bcero: 96 96




5. Ilepeuenb yueOHO-METOANYECKOTO OOeCTeueHus

JUTSI CAMOCTOSITENTEHON PabOThl 00YJaIOIMXCS MO TUCIUTIINHE (MOIYIIIO)
Y4ueOHO-METOIMYECKUE MaTepHalIbl JIJIsl CAMOCTOSITEIBHON pabOThl OOydJaroImMXcsl yKa3aHbl B

n.a. 7-11.

6. IlepeyeHb MeYaTHBIX U AJNEKTPOHHBIX YUEOHBIX U3AAHUI

[lepeueHb MEYATHBIX U AJIEKTPOHHBIX YUeOHBIX M3/1aHUN MpPUBENEH B Tabnuie 8.
Tabnuua 8— [lepeyeHb neyaTHBIX U ANEKTPOHHBIX YIEOHBIX M3AAHUN

KoaundaecTBo
SK3EMILISIPOB B
Mudp/ URL amgpec bubnuorpadudeckas cchuika 6“?;2?;::1(6
AIIEKTPOHHBIX
IK3EMILISIPOB)
https//urait.ru/bcod | Iunka, H. JI. O6m@as xumus B 2 T.: y4eOHUK 151 BY30B /
e/512502 H. JI. Tnunka ; nox penakuumeit B. A. TTonkosa,
A. B. babkosa. — 20-e uzz., nepepad. u gorn. — MOCKBA
MznarensctBo FOpaiit, 2023. — 353 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-9916-9353-0
Xumus. OCHOBHBIE CTEXHOMETPUUECKIE 3aKOHBI, CTPOEHHUE
BCIIICCTBA, TEPMOMHAMUKA, KHHETHKA, PACTBOPHI,
I .. AICKTPOXUMHUS: [DIEKTPOHHBIN pecypc] : yueOHOe
hﬁp//llb.aiiget.ru/jlrb nocobue/ T. E. Kpsinosa, T. 1. ®omuuesa ; C.-Ilerepb.
rOC. YH-T a3pOKOCM. TPUOOPOCTPOCHHUSI. - DIEKTPOH.
TekcToBbIe AaH. - Cankr-IleTepOypr : M3a-Bo ['YAII,
2020. - 148 c.
Xumnsi. Knaccel HeOpraHM4ecKux CoeTMHEHn: yueO. 15
nocobue/ T. E. Kpbinosa. — CII6.: 'YAIIL 2024. —44 c.
. . OO6mas u Heopranudeckas xumus : B 2 T. T. 1 : 3akoHBI 1
Egt% Sloj{;crjlgglljlirn;r?glz/ KOHIICTIITNH : yaeOHOe rmocodue / moa pea. akaaemuka PAH
— — A. 1O. IuBanse. - 2-e u3n. - Mocksa : Jlabopatopust
=425379#~ text=htt . o
0%3A/pilotL Z.ru/fil sganuii, 2022. - 495 c. - (Y4eOHUK IS BBICIIEH HjKOJII)I). -
65/10512/ ISBN 978-_5-93208-576-9. - Texct : anekrponHbIit. - URL:
_— https://znanium.com/catalog/product/1984044
Heopranuyeckas xumust: YueOHoe mocodue i By30B
https//urait.ru/bcode | I'enspman M. U., FOctpato B. [1.U3narenscTBo "Jlans"
/432806 3-e u3n...crep., 2025 — 528c¢.
7. TlepedeHb 2IIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
WHPOPMAITTOHHO-TEJICKOMMYHUKAITMOHHOM cetn «THTepHEeT»
Ilepeuenp 3JICKTPOHHBIX o0Opa3oBaTeIbHbIX pecypcoB HHGPOPMAITUOHHO-
TEJICKOMMYHUKAITUOHHON cetn «VHTepHET», HEOOXOAWMBIX MJii OCBOCHHS JUCIHUIUIHHBI

npuBeaeH B Tabiuie 9.
Tabmuna 9 — IlepedeHb SJEKTPOHHBIX O00pa30BaTENIbHBIX PECYPCOB HMHGPOPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTH «HTepHEeT»


https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
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/

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

o0Opa3oBaTenbHbII
CalT [yl CTYACHTOB

8. Ilepeuenb MHMOPMAITMOHHBIX TEXHOJIOTHHA
8.1. [lepeyeHb MPOrPaMMHOIO OOECIICUCHHMSI, HCIOJIB3YeMOTO TPU OCYIICCTBICHUU
00pa3oBaTEIBHOIO MpoIecca MO TUCITUTIIHHE.
[lepedeHb UCMOIB3YeMOTO TPOrPAMMHOTO O0ecTieueHus mpeacTaBieH B Tadmuie 10.

Ta6mmma 10— IlepedeHb TpOrpaMMHOTO OOECIICUEHUS

Ne i/ HaumenoBanue

He nmpenycmotpeno

8.2. IlepeyeHp 1H(OpMaIIMOHHO-CIIPAaBOYHBIX CHCTEM,HCIOJIb3YEMBIX npu
OCYIIIECTBIICHHH 00pa30BaTEIbHOTO MPOIecca 110 TUCIUILINHE

[lepeuenr wHcCHONb3yeMbIX HHMOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBIEH B
tabmmie 11.

Tabnuua 11— Iepedyenp nHGOpMAIMOHHO-CIPABOYHBIX CHCTEM

No i/t HaumenoBauue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas: 0a3a
CocraB  MarepualbHO-TEXHMYECKOM  0a3bl, HEOOXOIMMON i1  OCYILIECTBJICHUS
00pa3oBaTeNBHOTO MpoIecca Mo AUCHUIUIMHE, TIPEACTaBIIeH B Tadauiel 2.
Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

Ne HamnmMeHoBaHMe cocTaBHOM YacTh Howmep aynutopun
T/t MaTepuaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOMMOCTH )
1 | JlekunoHHas ayiuTOpHUsl ¢ UCIOJIB30BAHUEM I'acremnno 15
JIEMOHCTPALlMOHHBIX Ta0IHIL U cxeM, Ilepuonnueckoit cucTembl 32-01

xuMudeckux anemeHToB [[.M.MenneneeBa, oOpa3ioB
MHUHEPAJIOB, MOJIEJIEH MPOCTPAHCTBEHHBIX PEIIETOK.

2 | CnenuayM3upoBaHHAs XUMHYECKas J1abopaTopusi ¢ l'actemno 15
MCIIOJBb30BAHMEM J€MOHCTPALIMOHHBIX I1JIAKATOB, 33-02
71a00paTOPHBIX CTEHJI0B M YCTAHOBOK JUISl OIIPEJICIICHUS 33.04

SKBHUBAJICHTA METaJlJIa, U3MEPEHU S SJICKTPOIHBIX MOTEHIINAIOB,
CKOPOCTH KOPPO3UH- METAJUIOB - MUJUIMBOJIBTMETPHI;
aHAJIMTUYECKUE U AJIEKTPOHHbBIE BeChl; JabopaTopHbie pH-
METPBI, HEHTPU(YTH U KaJOPUMETP.

10. OuenouHble CpeAcTBa AJIS IPOBEIEHUS IPOMEKYTOUHOM aTTecTaluu
10.1. CocraB OIIGHOYHBIX CPEICTBIJII MPOBEICHHUS IPOMEKYTOUHOM aTTecTalluu
oOyyaronmxcsi 1Mo AUCIUTIUIMHE MpuBeeH B Tabauie 13.
Tabmuna 13 — CoctaB OLIEHOYHBIX CPEJICTB JJIsl IPOBEJICHUS POMEXYTOUHOM aTTecTaluu

Bua npomexxyTo4HOi aTTecTanuu | IlepeyeHb OLIEHOYHBIX CPEJICTB



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

HuddeperniupoBanHbIi 3a4€T CHrcoK BOIIPOCOB;
Tectrl;

10.2. B kauecTBe KpUTEpUEB OICGHKH YypOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETeHIINI 00yJaonmMuUcs TpUMEHseTcs S-OaibHas IIKana OIEeHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTOpas npuBeneHa B Tabnune 14. B Tedenune cemectpa MOXKET MCIOJIb30BATHCS
100-6amnpHas  mKana ~— MOAYIbHO-PEMTHHIOBOM  CHCTEMbl ~ YHUBEpPCHTETa,  IpaBHIIa
MCIIOJIB30BAHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
['VAIL

Tabnuua 14 —Kpurtepuu olieHKH ypoBHS cQOPMUPOBAHHOCTH KOMITETEHIIHI

Og_emgw XapakrepucTika C(OPMUPOBAHHBIX KOMIIETEHLIMI
— oOyyaronmiics TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAaMMHBIN
MarepHal;
— YBEpEHHO, JIOTUYHO, ITOCJIE0BATEILHO U TPAMOTHO €T0 U3JaraeT;
OTIHOD — ONHMpAsCh HA 3HAHHS OCHOBHOM H JONMONHHUTEILHON JIHTEPATypHL,
GETICHOY TECHO MPUBS3BIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C TPAKTUIECKON
JeSITEIbHOCTHIO HAITPaBJICHUS,
— yMeno 00OCHOBBIBAET M apTYMEHTHPYET BBIJBUTAEMbIC HM UJIEH;
— JIeJIaeT BRIBOJBI M 00OOILEHHS;
— cBOOOJJHO BJIAJICET CUCTEMOM CrIeMaTN3UPOBAHHbIX TOHATHI.
— oOyuaronmiics TBepAO YCBOMJI IPOTPaMMHBIA MaTepual, FpaMOTHO U
[0 CYIIECTBY U3JaraeT ero, OMNupasch Ha 3HAHUS OCHOBHOMU
JUTEPaTypHI;
«@opoIo» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; }
GATICHON — YBSI3BIBACT YCBOCHHBIE 3HAHUS C TMPAKTHYECKOH [ESATEITBHOCTHIO
HaIpaBJICHUS;
— apTyMEHTUPYET Hay4HbIE MTOJ0XKEHUS;
— JleNaeT BBIBOJIBI M 0000IIECHUS;
— BJIaJIe€T CUCTEMOMN CHEeIMAIN3UPOBAHHBIX TOHATUHN.
— 00y4aroUMNCsl YCBOUJ TOJIBKO OCHOBHOM MPOIPaMMHBIM MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, ONHUpasich Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTypHI;
CIOBETROPHTETEE0Y | JOITYCKAaeT HECYIICCTBCHHBIE OIMOKA W HETOYHOCTH; }
GATICHOY — MCIBITHIBAET 3aTPYJHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HAHUU
HaIpaBJICHUS;
— cn1a0o0 apryMeHTUpYeT HaydHbIE MOJOXKEHMUS,
— 3aTpynHseTcs B (GOpMYIMPOBAHUH BBIBOJIOB U OOOOILEHUI;
— YaCTHYHO BJIAJICET CUCTEMOH CIeIMaIM3UPOBAHHBIX ITOHSTHH.
— oOyyaronmics HE YCBOWJ 3HAUUTENBHOM YacTH IPOTPaMMHOTO
Marepuana,
— JIOIYCKAaeT  CYHICCTBEHHBIE  OMMOKM W HETOYHOCTH  IpH
(HEYIOBJIETBOPH TEJTBHOY i
e SATTCHOR paccMOTpeHUH Npo0JIeM B KOHKPETHOM HaIlpaBJICHUH; 5
— UCTIBITHIBAET TPYAHOCTH B MPAKTUUYECKOM IPUMEHEHUH 3HAHUI;
— HE MOKET apryMEHTHUPOBATh HAay4HbIE MTOJ0XKEHHUS;
— He GpopMynHUpyeT BHIBOAOB U 00OOILCHUI.

10.3. TumoBbIe KOHTPOJIBHBIC 3a/TaHUS WIIM WHBIC MaTCPUAITHI.
Bomnpocs! (3agaun) s 9K3aMeHa NpeacTaBieHbl B Tadnuie 15.

Tabnuna 15 — Borpock! (3amayun) 11t SK3aMeHa

Kon

Ne i/m [lepeuensn BompocoB (3a1a4) IS SK3aMEeHa
WHIKaTopa

Y4yeOHBIM MJIAHOM HE IPETYCMOTPEHO




Bonpocs! (3amaun) s 3auera / mudpp. 3auera mpencraBiieHbl B Tabauie 16.
Tabnuua 16 — Bonpocs! (3agaun) mist 3auera / mud. 3agera

Kon

No mi/mt Tlepeuenr BompocoB (3amau) s 3adera / nudyh. 3adera
p p (saza) 2 Anda WHJUKATOpa

1. CdopmynupyiiTe OCHOBHBIE TTOJIOKEHUS KBAHTOBOW MEXaHUKH: OIIK-3./1.6
1. 3anuunmrte ypaBHenuwe Ilmanka, maiiTe OOBSICHEHWE TOHSITHIO
KBaHTOBAsl SHEPIUS

a. /laliTe XapaKTepUCTUKY U OINIPEIEICHUE MTOHITHIO KOPITYCKYIISIPHO-
BOJIHOBOW JTyaJIi3M

0. Banunmrte YpaBHenue J[le-bpoiins, IafTe MOHATHE IJIUHBI
BoJIHBI Jle-bpos.

2.3anunmre MaTEMaTHYECKOE COOTHOIIIEHNE [Tpunnuna
HeonpeaeneHHocTu ['elizenbepra, (u3nyecKuil CMBbICI .

2. ChopmynupyiiTe ompenesieHue MOHATHS «aToMm», aroMmHoe snapo, | OIIK-3./1.6
JIaiTe OmpelelieHue, YKaKUTE Ha COCTaB aTOMHBIX SIEp.
CdopmynupyiiTe omnpenencHue U NOHSITHE BOTHOBON (QDyHKIIHH.

3. 3anunmrte YpaBHenue Illpegunrepa pmns  aroma Bomopona. | OIIK-3./1.6
Cdopmynupyiite MOHATHE BOJMHOBOW  (QyHkiuu, Jlaiite
ornpenenenne KBaHTOBBIM uymcnam, HX (U3UUECKUN CMBICIL.
[IpuBenute MPUMEPHI  3aMOJIHEHUS aTOMHBIX OpOHTaNIEH
3JIEKTpOHaMHM, paute noHsatus llpunununy 3anpera [laynu, [IpaBuny
Xynja, npasuiny KinedkoBckoro.

4, Cdopmynupyiite mnonstue I[lepuogmdeckoir cuctembl 3nemeHToB. | OIIK-3.71.6
Hanrte omnpenenenue llepuomumyeckoMy 3akoHy MeHneneesa, u
chopMyHpyiTe coBpeMeHHOe ornpenenenue [lepuoauueckoro
3akoHa. /Jlaiite ompenenenue rtpynmbl, nepuoga B I[IC. Jlaiite
O0OBCHEHHE TaKUM MOHSATHSM, KaK aHAJOTH, B 4€M 3aKII0YaeTcs C
CYTb 9TOM 3aKOHOMEPHOCTH.

5. Copmynupyiite u naiite ompeneneHue TakuMm mnoHsaTHsM, kak | OIIK-3.J1.6
paadyc aToMOB M HOHOB, SHEPIMHM  HOHU3ALMH, CPOACTBO K
JJIEKTPOHY, 3JEKTPOOTPULIATENBHOCTb, OKUCITUTENBHO-
BOCCTAaHOBUTEJIbHASI  CIIOCOOHOCTb. [IpuBegute npumMepsl U
OOBACHUTE 3aKOHOMEPHOCTh HM3MEHEHHsS CBOWCTB I10 IEPUOAY H IO

rpynrne.

6. Cdopmynupyiite monarue xumuueckoil cBszu. HazoBurte ocnoBubie | OIIK-3./1.6
XapaKTEePUCTUKU X.C. Onunmre KBaHTOBO-MEXaHHUYECKIE
NIPEJICTaBJICHUsI O IPUPOJIE XMMHUUECKOH CBs3u, Teopus ['eliTiepa u
JlongoHa, pnaiite mOHATHE OOpa30BaHUsS JBYXaTOMHOW MOJIEKYIIBI.
JlaiiTe oObsiCHEHHE METOAY BaJCHTHBIX CBs3ed, yKaxkute Turnbl XC.
IlpuBenute mnpumepsl. KoBaneHTHas CBs3b, JaTh OIpENENEHUE,
MIPUBECTH PUMEPHI.

7. Chopmynupyiite moHsaTHe XuMuieckor cBsizu. HeanenTtueie tumbl | OIIK-3.71.6
XMMUYECKON CBSI3M: METAJUIMYECKas, JalTe OINpEAeIeHUE TaKoi
CBS3M U  OOBACHUTE MEXaHM3M OOpa30BaHMUS 3TOM XMMHUYECKOM
CBSI3U.

8 Jlalite ompenereHue yHHBEpPCAIbHOMY KBaHTOBO-xumudeckomy | OIIK-3./1.6
METOAy  omucaHus  xumuueckor cBspu  (MMO)  merony
MonekynsapHeix opoutaneit win (JIKAO), npuBenute mpumeps u
OMpeieTUTE MOPSIIOK CBS3H, MATHUTHBIE CBOMCTBA.

9. ChopmynupyiiTe MOHSATHE TUOpHAM3AallMM aTOMHBIX opOutaneit. | OTIK-3.]1.6
[lepeuncnute Buapl TuOpuan3anuii. JlaiiTe onpeneneHne MOHATHS O
NOJSIPHOCTH  MoJieKyl. IlpuBenure npumepbl MOJNAPHOM W




HEMOJISIPHON MOJIEKYJIbI.

10

ChopmynupyiiTe  ompeleleHne  paguoakTUBHOCTH.  HazoBute
Ba)XHEHIIME CBOWCTBA PAJMOAKTUBHOIO H3IydeHHs. o -,B- , v

W3IIy4EHHUSI. [Haiite onpeneraeHue OCHOBHOTO 3aKOHa
panmoaktuBHOTO pacnana. [aiite omnpenenenue Koncranrte pacnana

(1)

OIIK-3./.6

11.

Chopmynupyiite moHsTHe XUMHUUYECKOW TepMmoAawHamuku. Jlaiite
ompeneJeHUEe TOJHOW SHEPIUM CUCTEMbI, €€ (U3UUYSCKHN CMBICII,
chopMynupyiiTe TEpBBIA 3aKOH TEPMOJWHAMUKH. HaMHUIIMTe
yYpaBHEHHUE MEPBOT0 3aKOHA TEPMOJIMHAMUKH.

OIIK-3./.6

12.

ChopmynupyiiTe TOHATHE XHUMHUUYECKOW TepMoauHamMuku. JlaiiTe
OIIpe/ieNIeHNEe CBSI3AHHOM HHEPIUU CHCTEMBI, €€ (PU3NUECKUIl CMBICI,
copMyaHpyHTE  BTOPOW  3aKOH TEPMOJMHAMHUKH, HAIHUIIATE
YpaBHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKU.

OIIK-3.71.6

13.

ChopmynupyiiTe mnoHATHE XUMUYECKOH TepMoauHaMuku. Jlaiite
ompenenaeHue cBobogHoOW IHepruu ['mO6ca e€ uznueckuii CMBICI,
HanmuImTe YypaBHeHHe [uO0ca, ykaXkuTe KpUTEPUH MPOTEKAHUS
peaknuii. 3amUIMTE YACTHYIO TPOU3BOJHYIO  YIUTBHIBAIOIIYIO
3aBUCHUMOCTDH dHepruu ['mbOca oT coctaBa cucreMsl. [laliTe moHsATHE
XUMUYECKOTO TOTEHIMAJIA.

OIIK-3.]1.6

14

ChopmynupyiiTe TIOHATHE XAMUYECKOM KuHeTuku. Jlanrte
ONpeJieiecHe OCHOBHOTO TMOCTyJaTa XUMHYECKOM KUHETHKH.
CdopmynupyiiTe MOHSITHE MOJCKYISIPHOCTH pPEaKIUU U TOPSIKa
peaxuuu. [lepeuncnute QakTopbl BIMSIONME HA CKOPOCTh
XUMUYECKON peakiuu. YpaBHEHHE AppeHuyca, ypaBHeHHE BaHT-

Todda.

OIIK-3.71.6

15.

ChopmynupyiiTe mOHsATHE  pacTBopa. HazoBute  OCHOBHBIE
XapaKTEePUCTUKU pacTBopa. JlaiiTe MOHSITHE O CIOCOOaX BBIPAKEHHS
KOHI[EHTPAIIMi PaCTBOPOB, KAKW€ BHJIBI KOHI[CHTPAIIHHA CYIICCTBYIOT.
Hamummre dopmynsr s ux pacaéra (M, N,Cm, T, x, ©)

OIIK-3.]1.6

16

CopmynupyiiTe onpeneneHue MOHATHS «KOJUTUTATUBHBIE CBOWCTBA
pacTBOpoB». JlaliTe onmpeneneHue TakUM IMOHATHAM, Kak AUQdy3us,
ocMoc, ocMoTuueckoe naBieHue. ChopmynupyidTe 3akoH Bant-
l'opba m 3akoHbl Payms. VkakuTe 3aBHCHMOCTH TEMIIEpATypHI
KPUCTAJUIM3ALMY U KUTIEHHS OT KOHIICHTPAllMK PacTBOpA.

OTIK-3.71.6

17

ChopmynupyiiTe MOHSITHE 30HHONH TEOPHUU KPUCTAIIIOB, JaiTe
ONpeNeNieHue  pealbHbIX KpucTALIOB. JlaiiTe  ompezneneHue
HECTEOXMMETPUUYECKUX COCAMHEHUI WM COCAUHEHUN MepEMEH HOTO
COCTaBa, MPUBEIUTE MPUMEPHI KPUCTAILIOB IEPEMEHHOTO COCTaBa

OIIK-3./.6

18.

CdopmynupyiiTe moHsTHE pacTBopa. JlaliTe ompeneneHue cCocTaBy
pactBopa. Kakue arperatHble COCTOSIHMS pacTBOpoB Bbl 3Haere
XKunkue pacrBopsl. Jlaiite ompeneneHue W (pU3MYECKHI CMBICI
TaKOro SIBJICHUs, KAK, DJIEKTPOJIUTHYECKAsS JUCCOLUALNS PACTBOPOB.
IIpuBeauTe NpuMepBI.

OTIK-3.]1.6

19

ChopmynupyiiTe TMOHSATHE  DBJCKTPOIUTA, JaWTe OMNpeaeicHUue
CWJIBHOTO M cyiaboro sjexrponuta. JlaiiTe onpeneneHue CTENEHU
muccounanuu. IlpuBenure nmpuMmepsl. 3anunmTe 3aKoHbI Payns s
3JIEKTPOJIUTOB, U30TOHUYECKU I KOA(PUITMEHT, PU3nYECKUl CMBICIL.

OIIK-3.71.6

20.

ChopmynupyiiTe moHsTHE.  BOAOPOAHBIM ToOKa3arenb.  JlaiiTe
ompeneseHne HOHHOTO MPOM3BEACHUs BOJbl. Hanmunmre ypaBHeHME
JUTs pacdy€Ta BOJOPOJHOTO MOKa3aTeJsl.

OIIK-3.]1.6

21.

ChopmynupyiiTe  ompenereHue TakuxX MNOHATHH Kak: [maponus

OIIK-3./1.6




cojieil, MOHHO-OOMEHHbIE PEaKIUH, MEePEeUnCIUTe BHJIbI THAPOIIN3A,
npuBenuTe TpuUMepbl (Tpu Tuma ruaponusa). Ompenenutre pH-
pacTBOpPOB I'MJIPOJIN3a, JalTe ONpenereHe COBMECTHOIO THIPOJIN3a,
MPUBEINTE TPUMEPHI.

22. Cdopmynupyiite monsitue mnpousBeneHus: pactsopumoct. Jaiite | OITK-3./1.6
ompenelNieHne  mporecca  pacTBopeHus.  Jlaiite  ompeneneHue
HACBIIIEHHBIX ~ pacTBOpoB. Jlaiite ompenencHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIUYMCICHHUE PACTBOPUMOCTH B MOJIB/JI, T/,

23. ChopmynupyiiTe TMOHSTHE OxucnutenbHo-BoccTaHOBUTENBHBIX | OIIK-3./1.6

npoueccoB.  JlaliTe OIpencsieHue OKUCIUTENb, BOCCTAHOBUTEIND,
MIPUBEIUTE NIPUMEPBl U YKAKUTE, B KAKUX CIydasX MOXKET OJUH U
TOT JK€ DJIEMEHT BBICTYNaThb KaK OKHUCIUTENb HJIM KAk
BOCCTaHOBUTEIID.

24. Chopmynupyiite mnoHstue «nekrponHbii mnoteHuuam». [aiite | OIIK-3./1.6
onpeneneHne M (U3MUECKUH CMBICT JIBOHHOIO  3JIEKTPHYECKOIO
CJ104. OOBSICHUTE SABJICHHUS CKAuKa IIOTCHII M aJIa. Hammunmre
ypaBHeHue HepHcra.

25 CopmynupyiiTe moHsTHE TraJpBaHMYEeCcKOoro »siemeHTa, paifte | OITK-3./1.6
OTIpENICICHUE TIOHATHS <OIEKTPOJ» B DIIEKTPOXUMHUHU, HAMHIINTE
ypaBHeHHe HepHcTa, ykakuTe, Kakue MpPOIECCH NMPOTEKAIOT Ha
KaToje, a Kakue Ha aHoje. 3alUIMTE TOKOOOPA3yIOLIyl0 pPEaKIUIo
JUIL  TAJbBAHUYECKOTO JJIEMEHTa W CXEMYy TaJIbBaHUUYECKOTO
anemeHTa. JlaiiTe ompezieneHue 3JIEKTPOIUTHUECKOTO KIF0Ya, €ro
(u3HYECKU CMBICIL

26 ChopmynupyiiTe MOHSTHE 5JIEKTPOJIM3a paciiiaBoB U pactBopos, | OIIK-3./1.6
JaiiTe ompelesieHue OSTOro SBJICHUS,  HANUIMTE  MPOLECCHI
NpOTEKAIONMEe Ha aHoAe M Ha Karojxe. Hamunmre ypaBHeHUe
®dapanes A JIEKTPOSIN3a, OOBSICHUTE (U3UUYECKHII CMBICT ,JIalTe
OIpe/ieIeHNne DJIEKTPOXUMHYECKOr0 SKBHUBAJICHTA.

27. Cdopmymupyiite monsaTie koppo3us mertaiioB. Hazosute daxropst, | OITK-3./1.6
BIMSIONME Ha KOPpo3Wi0 MeTauioB. OOBSICHUTE MEXaHU3M
KOPPO3HOHHBIX TpoueccoB. HazoBute cmocoObl 3amMTBl  OT
KOPPO3HUHU.

28. ChopmynupyiiTe  TOHSATHE craniu. HazoBute ocHoBuble | OIIK-3./1.6
KOHCTPYKIIMOHHBbIE ~ MeTaiibl. CBoiicTBa  AnoMUHUA, XpoMma,
XKeneza, ux mnonydyeHue u papuHUpPOBAHUE, HCIIOIB30BAHUE B
CaMOJIETOCTPOCHUU U MTPUOOPOCTPOCHUH.

29. CdopmynmupyiiTe moHsiTHE TMONUMEPOB, cTpoeHue mnonumepoB u | OITK-3./1.6
CIIOCOOBI  TOJNY4YEHHUs, HAa30BUTE IPUMEHEHHE IIOJIMMEPOB B
MPOMBIIITIEHHOCTH

30. ChopmynupyiiTe moHATHE XUMHYECKOM uaeHTH@uKkanuu Bemects, | OIIK-3./1.6

Hazosute MCTOAbI KOJIMYCCTBCHHOI'O aHAIM3a. Kaxue BH/bI
HHCTPYMCHTAJILHOTO aHaJI3a BbI 3HACTC.

[lepeuerr TeM JUIsI KypcOBOTO IPOEKTHPOBAHUS/BHITIONHEHUSI KypCOBOW pabOTHI
npeCTaBeHbI B Tabmwuie 17.
Tabnuna 17 — Ilepeyenpb TeM 17151 KypCOBOTO MPOEKTHPOBAHMUSI/BBIIIOIHEHUSI KYpCOBOM pabOThI

No 11/t [TpumepHBIit IepedeHb TeM I KypCOBOTO TTPOSKTHPOBAHWS/BBITIOHCHHS
- KypCOBOM pabOThI

Y4eOHBIM MJIAHOM HE TPEIYCMOTPEHO




Bompocel i mpoBeneHUS MPOMEKYTOYHOM aTTecTallid B BHUAC TECTHPOBAHUS
npeacTaBiaeHsl B Tabnuie 18.

Tabmuna 18 — [IpumepHbIil IepedeHb BOIPOCOB VISl TECTOB

Ne i/m [IpumepHBIil TepeueHb BOIPOCOB J1JIsl TECTOB Kon
WHAWKaTOpa
1. | TlpounTaiiTe 3a1aHNE U 3aMUIIMTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET OIIK-3.J1.6
Kakue kBaHTOBBIE UKCIIa HOJHOCTHIO XapaKTEPU3YIOT SHEPIUIO
3JIEKTpOHA

Omanon omeema: B keanmogoil mexanuxe kaxcoas AO onpedensemcs
mpems K6aHmMosulMu Yuciamu. N -21aeHoe KEaHmogoe Yuco,
onpeoensiem obwuti 3anac dHepeuu (npunumaem snavenus 1,2,3 u m.o.
00 ©)

| —~opboumanvhoe k6aHMOBoOe YUCIO onpeodensen opoOUmaIbHbli MOMEHM
KOIUYecmaea 08UiICeHUll 2iekmpona (npunumaem 3uadenus 0,1,2,3 u m.o.
00 N-1). Kascoomy 3HaueHuro 21agno2o K8aHmogo2o0 Yucid,
coomeemcmeyem N 3HAUEHUll OPOUMATIbHO20 KAHM 06020 yucaa l.
Opbumanvhwlil MOMEHM KOIUYEeCmea 08udceHutl, smo eekmop, (L) eco
abconomHas 8eUUUHA NPUHUMAET CIMPO20 ONPeOeNEHHble KBAHMOBbLe
sHaueHnus. Takum oopasom, o0bo3nauyenue 1100020 NOOYPOBHs
onpeoensiemcsi 08yMs KBAHMOBLIMU YUCIAMU, 2NABHLIM U OPOUMATbHBIM
Keanmosvimu yuciamu. L

M, — MacHumHoe K8aHmMo8oe YUCI0 ONpedesem 803MONCHblE 3HAYEHUS

npoeKyuu OpoUmManbHO20 MOMEHMA KOIUYECMBA OBUNCEHUSL INeKMPOHA
Ha ghuxcuposanHoe Hanpasgienue 8 NPOCMpaHcme.

ms — CHUHOB0OE KBAHMOBOE YUCTO — COOCINBEHHbLU MACHUMHbBIU MOMEHM

umnyibca, npoeKyusl 6eKkmopa CnuHa Ha onpe()efzéHHoe Hanpaejenue
BHEUIHEe2O NOJIAA, MOIAHCEM NPUHUMAMb 3HAUEHUS Mg :i E,

Takum 0bpazom noanyio0 SHep2uio 1eKmponHa X apaKmepusyion .
N -enasnoe Keanmogoe Yucio u |-opoumanbHoe K8AHMOBOE YUCILO

2. | IlpounTaiite 3a1anue, BHIOEpUTE MPAaBUIBHBINA OTBET U aprymentupyiite | OITK-3./1.6
3TOT BHIOOP.
B arowme, SICKTPOHHAA Q)ogMyna KOTOpOTO

15225%2p°3523p°3d'%4s%4p°4d35s?, ... BaEHTHBIX SJIEKTPOHOB . ..
a. 3; b. 2;
c.9; d.5;

Apaymenmuposannwiii omeem:

Coenacno snekmpoHHo20 nacnopma , onpeoenum dAemMenn, Smo HUoOu,
Ha 6HewlHell I1eKMPOHHOU OpOUmanu Haxooamcs 2 CnapeHHbIX
anekmpona na 5° - nodyposue , Komopwle 8030ydcOascs nepexoosm Ha
5-p nodyposens a marowce 3 snexkmpona na 4d>-nodyposne, marum
obpazom 5 necnapennvix snexkmporos(5s-5ptad®) onpedensiom
KOIUYeCm80 8ANIeHMHbIX INEKMPOHOS.

IpaBuabHbIii oTBET: d

3. | IlpounTaiite TEKCT, BEIOEPUTE IPABUIIBHBIN OTBET U 3AMHUILMTE OIIK-3.1.6
MOCIIETIOBATEIILHO DJIEMEHTHI B TIOPS/IKE YBEITHMUEHUSI CITMHOBAJICHTHOCTA
JUISL CIIEAYIOIMX 3JIEMEHTOB B BO30Y)KIEHHOM COCTOSIHUU.

a.Al ; b. Mn;

d. Be, e. As




Kmou npasuivhozo omeema. d, a,e,b

[IpounTaiiTe TEKCT U ycTaHOBUTE cOOTBETCTBHE. K Kaxk/10i1 mo3unuu,
JAHHOM B JIEBOM CTOJIOIE, TTOA0OEPUTE COOTBETCTBYIONIYIO MO3UIIUIO B
MpaBoM cToj011e. Ha BHEIHEM 2JIGKTPOHHOM YpOBHE HaXOJUTCA :

a. Sc; 1. 3 anekrpona
b. Sh; 2. 4 3neKkTpoHa
d. Ge ; 3. 1 a;exTpoH
e. Si 4. 2 s1eKkTpoHa
5. 5 3JIEKTPOHOB
6. 6 PJIEKTPOHOB

KIIo4Y npasuibHoco omeema.

a b d e
4 5 2 2

OIIK-3./.6

[pouuTaiiTe TEKCT, BHIOCPHUTE MPABUIbHBIC BAPHAHTHI OTBETA U
3aMUIIMTEe apryMEHTHI, 000CHOBBIBAIOIIME BHIOOP OTBETOB.

W3 mpeioxkeHHOTOo TTepEeYHSs BEIECTB BHIOEPUTE BEIIECTBA HOHHOTO
CTPOCHUS B KOTOPOM MPHUCYTCTBYET KOBAJICHTHAS MOJISIPHAS CBSI3b:

1. Xnoposogopon, 2.Kapbonat narpus, 3. Oxcug cepsl (1V), 4. AMMmuax,
5. Cynbdar xenesa(ll)

Ilpasunvuwviii omeem:2,5.

Obocrnosanue: HoHHYIO KDUCTALIUYECKYIO CIPYKIMYPY UMeIom
sewecmea 6 y3nax KOmopvlx Haxo0smcesi UOHbL, HO CLONCHbLE UOHDL
006pa3VIOMCA U3 2NeMEHMO8 ¢ PA3HOU dNeKmpoompuyamenvHocmoio. Kak
mo COs% 6 kapboname nampus u SO4°" 6 cynvpame sncenesa, 20e mexucoy
KUCTOPOOOM U DNIEMEHMOM KOBAICHMHAS NOJAPHASL C8513b. Takum
00DA30M CONU UMEIOM UOHHYIO C853b, HO CIONCHbIE UOHbI BHYMPU
KpUCIMANL08 UMEIOm Ko8aieHmHuylo noaapuylo. OcmanvHule
NPEONONCEHHBLE BEUECTNBA UMEIOM MOAEKVISPHbIE CIPYKMYPbl

OIIK-3./.6

[IpounTaiiTe TEKCT W 3aNUIIMTE Pa3BEPHYTHIN 00OCHOBAHHBIN OTBET.
JlaiiTe onpeneneHue BOMHOBON (PyHKIIMU, YKOKUTE €€ (PM3MIeCKUui
CMBICIL.

Omanounwiti omeem:3aKoHbl O8UNHCEHUS YACTUY 8 KBAHMOBOU MeXAHUKE
svipadicaiomcs ypasHenuem Llpéouneepa. Omo ypasHerue
npedcmasisem coboil ougpepenyuanvhoe ypagHeHue 8 YaCMHbiX
NpOoU3800HbIX. DMO YpasHeHUue Onucvléaem nogeoenue 31eKmpona 8
amome, Mo ecib C853b18aem IHEP2UIO CUCHEMbL C €€ BOTHOBbIM
osudiceHuem. Takum oopasom eonnosasn ynkyus (v )xapaxmepuzyem
8EPOSIMHOC b HAX 0HCOEHUS DTIEKMPOHA 8 NPOCMPAHCIEe, MO eChb
Qusuueckuii cmuicl, 2mo obIacmsb 8 NPOCMPAancmee, 20e 8ePOAMHOCb
HAX 0#COeHUsL IIeKMPOHA MAKCUMATLHO, 9MY 001ACmb HA3bI8AEM
opbumannvio.

OIIK-3.71.6

[IpounTaiiTe TeKCT, BEIOEPUTE IPABUIIBLHBIN OTBET U 3alIUILINTE
apryMeHTbl, 000CHOBBIBatoLme BbIOOP. Pacmonoxxutk anemeHTs! 1A
MOATPYIIIIBI B OPSAKE YCUIICHUSI METANTMYECKUX CBOUCTB:

a. Be, Mg, Ca, Sr, Ba, Ra;

b. Mg, Be, Ca, Ra, Sr, Be;

c. Ca, Mg, Be, Sr, Ra, Ba;

OIIK-3.1.6




d. Sr, Ra, Ba, Ca, Be, Mg;

e. Ra, Ba, Sr, Ca, Mg, Be

Apeymenmuposannsiii omeem. C ysenuyenuem amomHo2o paouyca
VBEIUYUBAIOM sl BOCCMAHOBUM ENbHBLE CEOUCA, MO eChlb

memannudeckue, paouyc 6 IICD 6 noopynne ceepxy 6HU3 y8earuiusaemcs,

COOMBEmMCmeEeHHO U MEMALIUYHOCHb YBENUIUBAECNICSL
IIpasunvHwiii omeem: a

[IpouuTaiiTe TEKCT, BEIOEPHUTE MPABUIIBHBIN OTBET U 3AMHUILINTE
apryMEHTBI, 000CHOBBIBAIOIIME BHIOOP OTBETA

B xnopune kanpuust CaCly ... xumudeckast cBsI3b.

d. HCMIOJIsIpHAs KOBAJICHTHAS,

b. mosstpHas koBaeHTHAS,

C. HOHHAS;

d. Meramnyeckas

Omeem: Hounnas,

Obocrnosanue omeema.:CaCly, amo conv obpazasannas snemenmamu ¢
As/0 >1.9, cés36 uonnas

OIIK-3.1.6

[IpounTaiiTe TEKCT U YCTAaHOBUTE MOCIIENOBATEIBLHOCTh METAJIIOB,
KOTOpPBIE BOCCTAHABIIMBAIOTCS HA KATOJIE IPH AJIEKTPOIIN3E PACTBOPOB
coneii: 1.Cynbdar menwu,

2. Hutpar cepe0pa,

3. Cynbdat xenesa,

4.CynpdaTr uMHKa

lpaBunbHbIv 0TBET:2,1,3,4.

OIIK-3.]1.6

10.

[IpouuTaiiTe TEKCT, BEIOEPHUTE MPABUIIbLHBIC BAPHAHTHI OTBETA U
3allUIINTE apryMEHThI, 000CHOBBIBAIOLIE BbIOOP OTBETOB. U3 uncia,
YKa3aHHBIX B PSAY JIEMEHTOB BBIOCPHUTE DIIEMEHTHI, ISl KOTOPBIX
XapaKTepHa MOCTOSHHAS CTEIICHb OKUCIICHHUSL.

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

npasunivbHoull omeem 1,5.

Obocnosanue:Ha enewinell 31eKMpOHHOU OpOUManu y Kauius Haxooumcs

MOILKO OOUH IJIEKMPOH , NOIMOMY OH MOJACEM 0moasams e20 u
npossIAms cm oK +1, y kanvyus 2 2AKMpOHA OH MOcem omoasams
MOIBLKO 2 91eKMPOHA U NPOAGIAMb CM OK +2.

OIIK-3.]1.6

11.

[IpounTaiiTe TEKCT U 3aMUIIMTE Pa3BEPHYThIH 000CHOBAHHBII OTBET.
JlaiiTe ornpeneneHne ralbBAaHMYECKOTO 3JIEMEHTA.

Omanon omeema: I anveanuueckuii snemenm, 5mo YCmpoucmaea, npu
NOMOWU KOMOPO20 XUMUYECKAS IHEP2UsL NEPeX 00U 8 DJIEKMPULECKYIO
3a C4ém OKUCIUMENbHO-80CCMAHOBUMENLHO20 npoyeccd. Y cmpoucmeo
npeocmasasem codootl 08a 1eKmpooa MEMaLIULecKux, NeKmpoIum u
anekmpoaumuyeckutl kitoy. Ha anexkmpooe (kamooe) npomexaem
npoyecc 60CCMAaHO8IeHUsi KAMUOHO8 Ha diekmpooe( anode)npoyecc
OKUCTIeHUsT MemaJlid.

OIIK-3./.6

12.

[IpouuTaiiTe TEeKCT, BEIOEPUTE IPABUIIBHBIM BapUAHT OTBET U 3allUILNTE
apryMeHThI, 000CHOBBIBAIOIIME BHIOOP OTBETA.
3aK0oH, KOTOPBIM IJIACUT, YTO KOJUYECTBO ra3a, paCTBOPEHHOIO B

OIIK-3.]1.6




KHUIKOCTH, MPONOPLHUOHATIBHO €T0 NaplHalIbHOMY J1aBJICHUIO:

a. 3akoH JlanpTOHAa

b. 3akon I'eit Jlroccaka

C. 3akoH ['enpu

d. 3akon Payus

NPAGUNbHYLL OMEem C.

ObocHosanue omeema: 3aKoH, no KOMoOpPoOMy Npu NOCMOSHHOU
memnepamype pacmeopumocms (Konyenmpayus) 2aza ¢ OaHHOU
HCUOKOCMU NPAMO NPONOPYUOHATLHA OABNIEHUIO 2MO020 2a3d HAO
pacmeopom .onucat anenuickum xumuxom Y. I'enpu 3axon npucooen
UL 0151 UOCATIbHBIX U NPEeOebHO Pa30a8IeHHbIX PACEOPOs8 U
negvicokux oasnenuti. Cy= K [1P, K — xoncmanma I'enpu, [1P-
napyuanvroe oasnenue, Cy— MONAPHAA KOHYESHMPAYUSL.

13.| IlpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEAOBATEILHOCTH BO3PACTAHHUS OIIK-3.11.6
3Ha4eHUs PH UX BOJAHBIX paCTBOPOB JUIsl CIEIYIOIMX BEIIECTB:
1. Cynbdar xeneza(lll)
2. Hutpar nutus ,
3. Cunmkar Kanms,
4. CepHas kucnota
Ilpasunvhoviii omeem: 4 —1—2—3.
14.| IIpounTaiiTe TekcT U ycraHoBuUTe cooTBercTBUE. K kaxpon nmosuuuu, | OIIK-3./1.6
JAHHOW B JIEBOM CTOJIOIIE, MO0EpPUTE COOTBETCTBYIOIIYIO MO3UITHIO B
IIpaBOM CTOJIOIE
a......3s°3p"3d" 43244004dU 1. Sc,
b....... 4524p®4d*°55°5p35d° 2. Ge,
d ... 4s%4p4d° 3. Sh,
YT 35%3p?3d° 4. Si
IIpasunvhviti omeem:
a b d e
1 3 2 4
15.| IlpounTaiite TekcT, BBIOEpUTE TpaBUIbHbIE BapuanThl oTBera u | OIIK-3.J1.6

3alUIIMTE apTYMEHThI, 000CHOBBIBAIOIIE BEIOOP OTBETOB.

®opmyibl UIsl pacueTa U3MEHEHHS SHTAIBIIMU W SHTPOMUU B XOC
XUMHUYECKON peakinu, NpoTeKarole no ypaBuenuto 2A + 3B = C + 4D,
HUMeEET BULL ...

8. AH .= (AHc + AHp) - (AHA + (AH);

b. AH . uu = (AHc +4 AHp) - (2 AHA + 3 AHg);
6. AHS, s = (2 AHA +3 AHg) - (AHc + 4 AHp);
d. AS) = (Sc +4Sp) - (2 Sa + 3Se);

e. Asgeakw = (ASa + ASg) + (ASc + ASp)

0. AS)uum = (ASa + ASp) + (ASc + ASp)

Ipasunvuwiii omeem: b, d.
ObocHnosanue omeema: Co21acHO Nepeomy U 6mMopoMy C1e0CmBUIO
saxona I'ecca mennogoul d¢ghghexm Xum. peakyuu pagen cymme ImMaavnuil




NPOOYKMO8 peakyuu ¢ y4émom cmexuomempuseckux Kosgpuyuenmos
MUHYC CYMMA IHATbAUL UCX OOHBIX 8eUyecme C YUeémom
cmexuomempuyeckux kodgpuyuenmos. /[na sumponutinozo sghgexma
AHATIO2UYHO.

16.| IIpounTaiiTe TEKCT M 3aMMIIMTE PA3BEPHYTHII 0OOCHOBAHHBIN OTBET. OIIK-3.1.6
JlaiiTe onpenesieHue pacTBOpa, YKaKUTE CBOWCTBA PACTBOPOB U
CrocOOBI BBIPAKEHM S KOHI[EHTPALU .
Omanon omeema: Pacmeop-3mo 00HOPOOHAS 20MO2EHHAs CUCTeMA
cocmoawas u3 pacmeopumens pacmeopeéHHO20 8euwiecmed U nPoOyKmos
ux gzaumooericmeusi. (ULoHwl, MoneKyavt) OCHOBHOU XapaKmepucmuKou
pacmeopa sasnsemcs e2o cocmas. Cocmag onpeoensaemcs
KOHYEHMPAYUAMU.:
npoyenmuas.: Cy( = M 100% Cu= n_m.
m ) V. MV
p=p2 YMOJIDHAAL. !
. m
nopmansnas; . MV
C,= Mheueonss 152 moan [ ke
MONANbHASL M cessecmaa " Mpacmaopumen
17.| IlpounTaiiTe TeKCT, BRIOEPUTE IPABUIIBHBIM OTBET U 3alIULINTE OIIK-3./1.6
apryMeHTbl, 00OOCHOBBIBAIOIIE BHIOOP OTBETA, BHIOEPUTE BBIPAKEHUE
JU11 KOHCTAHThl PaBHOBECHSI CHCTEMbI OOpAaTUMBbIX PEAKLU i 17151
CIICYIOLIETO YpaBHEHUS
2N2(m) + O2(r) « 2N20(1)
2
= INOF -\ INO]
[N, T[0,] N,][0;]
2 2
c. K= M X d K= M
[N,OF NI’
Ipasunvuvii omeem.: a
Obocnosanue:ons nobot cucmemvr:aA+bB—cC+dD, Coeracro
KUHEMUYeCKOMY YPAGHEHUI0 Npamotl peakyuu.: =K -C»-Cle, . OIIK-
3 ‘I['6o6pamop“1: b=k-Cc Cy >, 8 MOMEHM HACMYNIEHUS PABHOBECUS] v=9
K-ccl _k-CrCy E: |
Taxum obpazom :
K =[C]*[D]Y [A]*[BT", credosamenvio omsem a
18.| IlpounTaiiTe TEKCT M YCTAHOBUTE MOCIEIOBATEILHOCTH B TIOPSIIIKE OIIK-3.11.6
yBenu4eHus: Macchl pactBopéHHOro NaxSOy, BemecTBa, 00HeMbI
PacTBOPOB OIMHAKOBBIE, TUIOTHOCTh IPUHSTH =~ 1, €CIIM KOHIIEHTpaIs
3THX PACTBOPOB:
a. 0,1mporientrass  b. 0.1momspHast
C. 0.1nopmanpras  d.0.1 MossuTbHAS
3anuImMTe  COOTBETCTBYIOLIYK)  I1OCJIEOBATEIBHOCTE OYyKB  ClleBa
Hampaso.
Ipasunvuwiii omeem: a,c,d,b
19.| IlpouuTaiiTe TEKCT U ycTaHOBUTE cooTBeTCTBHE. K Kaskoi mo3unuu, OIIK-3.1.6

JTAHHOW B JIEBOM CTOJIOIIE, TTOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIHIO B
npaBoM ctosbie. Onpeaenure NBET HHANKaTOpa - deHondraieHa




a. KBr 1.ManuHoBBbI#
b. NaOH 2.becuBeTHBI
c. LiCl 3. Kénrsrii
d. Na,CO3 4. Cunnit
NPABUNLHBLI OMEEM.
a b C d
2 1 2 1

20.| TIpounTaiiTe TeKCT, BbIOEpUTE IPABUIIbHBIC BADHAHTHI OTBETA U OIIK-3.J1.6
3aMUIIATE APTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. YKKUTE
raJbBaHUYECKHE 3JIEMEHTHI, KOHLIEHTpaIUsl cojield paBHa 1 MOJb/1, B
KOTOPBIX CBHHEI] BHITIOIHSET PYyHKIIUIO aHOA:
a. MenHo-cBUHIIOBBIH  C. CBUHIIOBO- HUKEJIEBBII
b. CeunIoBO-1HKOBBINH . CBUHIIOBO-CEPEOPSHbIit
Ipasunvuwiii omeem. @, d .
ObocHosanue omeema: /[[nsa onpeodenenus anooa, HeoOX00UMO
paccuumams pagHOBeCHbIl JJIeKMPOOHbBINE NOMeYUAdl No YPasHeHUIo
Hepncma, yuumulgéas, umo koHyenmpayuu conei 00UHAKo8ble, MOHCHO
UCNOIL308aMb CMAHOAPMHBLU 21eKMPOOHBLI NOMEHYUAT, |
q)r(\)liz*/Ni =-0,25B (pgbzwpb < (pcouz*/Cu , ¢Sb2+/Pb < ¢2g*/Ag

Propg =10, 799B @y, =-0,7638 ¢, ., =+0,3378
ngz*/Pb =-0,126B (or(\)nz*/Ni =-0,258
0 0 0 0

(pr2+/Pb < (pAgWAg (prz*/Pb < (pCuZ*/Cu 9Jlel<mp 00, Yy Komopozco
91eKMPOOHbIU NomeHyua boee 31eKmpoompuyamenbHsli, 6yoem
BLINOIHAMY PYHKYUIO AHOOA.

21.| TlpounTaiiTe TEKCT U 3aNUIIATE PA3BEPHYTHI OOOCHOBAHHBIN OTBET OIIK-3./1.6
OrnpeneneHue, 4To SIBISIETCS KPUTEPUEM MTPOTEKAHUS PEAKIIUH
Jost peakiiun A—B, KoTopast mpakTu4ecku UAET 0 KOHIIA OTNpPEIeIuTe
AS peakunu, eciii peakius YK30TepMUIECKasl.
Omanounvlti omeem: IK30mepMudeckas peakyusi no ycilosuio, mo echb
AHpearyun <0 , Kpumepuem npomexanus peaxyuu A6saemcs usMeHeHue
c80b00HoU  aHepeuu [ubbca, ecru  AG<0, mo maxas peakyus
sosmooicHa coanacto ypasnenuro: AG = AH,euquu - TUAS |, Ho mak kax
AHpearyun <0 , no ycnoeuro, a peaxyus npomexaem eciu AG < 0,
C1e008amenbHo, CO2NACHO YypaeneHnuto dHepeuu luboca, AS moorcem
umMemv GeNUYUHY U NONONCUMENLHYIO U OMPUYAMENbHYIO, HO YCI08Ue
OO0JIHCHO ObIMb BLINOIHEHO! |AH| > |TAS| .

22.| TIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHUE. K KaXk0i mo3uiuu, OIIK-3./1.6

JTAHHOW B JIEBOM CTOJIOIIE, TTOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIHIO B
npaBoM ctoji01e. [l peakiuu Mpu JaHHBIX YCIIOBHUS BO3MOKHO
MPOTEKAHUE:




a. AH>0, AS<0; 1. B mpsAMOM HaNpaBJICHUH .

b. AH<0, AS>0; 2. B 00paTHOM HAaIPABIICHHH.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHUS
d. AH<0, AS<0

IIpaBUIIbHBIL OTBET:

a b C d
2 1 1 1
23.| IlpounTaiiTe TEKCT, BEIOEPUTE TPABUIIBHBIN OTBET U 3AIIUILNTE OIIK-3.1.6
apryMeHThI, 000CHOBBIBAIOIIME BHIOOP OTBETA.
TertoBol dhekT XUMHUUECKON peakiuu, MPOTEKAroIeH TPu
MOCTOSIHHOM JIaBJICHU U, PABEH U3MEHEHHIO:
a. BHYTPEHHEW DHEPIUH;
b. saTanennu;
C. sHepruu ['u60ca;
d.sHTpOomuu.
Omeem: b.
Omeem: Tennosoii 3¢hghexm xumuueckoil peakyuu onpeoensemcs
coanacuo nepgomy 3axony mepmoounamuxu: AH = AU+PAV,
C1e008amenbHO Omeem: IHMAIbNUU.
24.| TlpounTaiite TEKCT, BBIOEpUTE TMpaBUIbHbIE BapuaHTel oTBera u | OIIK-3./1.6
3alUIIMTE apTyMEHThI, 000CHOBBIBAIOIIME BHIOOP OTBETOB
Ipoecc  Fe®* + 2e = Fe® mponcxomuT B raibBaHHYECKOM SIIEMEHTE,
KOHIIEHTPAITUHU COJIeH | MOJTB/IT
a.Mg | MgCl, || FeSO4 | Fe
b.Fe | FeCkL || NiCl, | Ni
c.Al | AICL || FeCl, | Fe
d.Fe | FeSO, || CuSO4 | Cu
IlpasunvHwiii omeem: a, C.
ObocHosanue: IIpoyecc 60ccmanosieHus npoucxo0o0um Ha 31eKmpooe,
nomeyuan KOmopozo 6ojee 1eKMpPONON0HCUMENILHBL.
(DzizvNi =-0,25B > ¢Eez*/Fe =-0,44B Boccramosuten» Ni
¢8u2+ o = +0,34B > (p:ze2+ e = —0,44B Boccranosutens  cu®’
(oilg,+ A =-166B < g0292+ e =-0,44B BoccranosuTemn Fe’'
q)&gz+/Mg =-2,36B < (pgesze =-0,44B Boccranosutems Fe'
25.| TIpounTaiiTe TekcT W ycraHoBuTe cooTBercTBHe. K kaxmoi mosunmu, | OTIK-3./1.6

JAHHOW B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3HUIUIO B
MpaBoM cToJ01e. B KOHTakTe HaXOJATCS METaJIbl B Pa3IMYHbIX Cpelax
KaKue IPOLIECChl MPOTEKAIOT Ha KAaTOIE.

a. Zn/Fe pH <7 1. Pb°" +2e = Pb"

b. CulFe pH >7 2. 02 +2H,0 + 4 8 —»40H

c. Pb/Fe pH ~7 3. Fe** +2e = Fe’

d. N/Cu pH <7 42H,0 - 48— Oy +4H"
5.2H" +2& — H,°




IIpaBuUbHBII OTBET:

a b C d
5 2 2 5

26.

[IpounTaiiTe TEKCT W 3aNUIIMTE Pa3BEPHYTHIN 00OCHOBAHHBIN OTBET.
[Ipu snexTponuse BOAHOTO PacTBOpA, MEPEUHCICHHBIX HUKE, Ha
WHEPTHBIX 3JIEKTPOJaX BBIICISIFOTCS TOJBKO BOJOPOJT M KUCIOPO/I.
a.ZnCh;  b.KF; ¢.ZnSO4; d.KCl;

Omanon omeema: dnexpoaus, 3mo npoyeccvl npomexaouue Ha
INEKMPOOAx NPu NPOX 0HCOEHUU NOCMOAHHO20 INEKMPULECKO20 MOKA.
Conb, 00pa308aHHAL AKMUBHBIM MEMAILIOM, JIeKMPOOHBLU NOMEeHYUATL
Memania menvute 2NeKMpoonblll NOMEHYUaLd 6000pood u3 600bi( -
0,76B), nosmomy na kamooe occmarnasiugaemcs 6000poo uz 600vl, Ha
AHOOe OKUCTAEMCSL KUCIOPOO U3 800bl, MAK KAK 3/1eKMPOOHbL

nomenyuan pmopuo uona gog - =12,6B> uem anexmpoonviii
2

NOMEHYUA KUCIOPOOa U3 800bl Q)I(-)IZO/OZ =+1,36B

IIpasunvroiii omseem: b

OIIK-3.]1.6

27.

[IpounTaiiTe TeKCT, BEIOEPUTE TPABUIIBHBIN OTBET U 3aMUIIMTE
apryMeHThI, 000CHOBBIBaIONME BEIOOP oTBeTa. [Ipm smekrponuse
BOJHOTO PacTBOPA ... HA AJEKTPOAAX MPOUCXOIST IPOIIECCHI:
2H,0+2e =H, +20H, S* -2e=5°

a. Na2804; b. CdSO4 ;

c. CuS; d. NazS;

e. Na,SO3

IIpasunvnwiii omeem d.

Obocnosanue: Conb, 00pa306anHas AKMUBHBIM MEMATLIIOM,
9NeKMPOOHBI NOMEHYUAT MeMalla MeHblUle NOMeHYUAIa 6000pooa U3
600bi( -0,76B), nosmomy na kamoode soccmanasiIusaemcsi 6000pO0 U3
600vl, Ha anooe oxucnsemcs kuciopoo u3z 600bvi, max Kaxk 31eKmpoOHbllL

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

nomeHyuan (0320 0, =+1,368

OIIK-3.]1.6

28.

[IpounTaiiTe TEKCT U YCTAHOBHUTE MOCIEIOBATEILHOCTD
pa3psbKeHUS BEIECTB Ha KaTOJE MPHU MPOX0KICHUHU MTOCTOSTHHOTO
3JIEKTPUYECKOTO TOKA IS CIEAYIOIIMX PacTBOPOB:

a. xnopuaa meau (1) ,
b.cepHoIi KHCTOTHI,
c.xnopuaa xenesa (1),
d.cynpdara HUKEmN,

Ipasunvuwiti omeem. a. b. d. c.

OIIK-3.]1.6

29.

HquHTaﬁTe TCKCT, BLI6epI/ITe IIpaBUJIBHBIC BApUAHTBI OTBETA U
3aMUIIATE ApPTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. J{JIs 3a1mmThI
KagMHsl OT KOPPO3UHU BO BJIAXKHOM BO3AYXE B KaUCCTBC KaTOAHOTO
TIOKPBITUA MOKHO UCIIOJIB30BATh ...

a. Al; b. Mn;

c.Co; d.Cu

Ilpasunvhwiii omeem: C, d.

O50€H060Hu€.‘Kam00HblM NOKpblmMuem moancem CiayHcumb mejialll,
3/zei<mp00Hbz11 nomeHyuanl Komopozo 50]168 3Jzekmp0n0ﬂ09fcumeﬂbﬂbzﬁ
yem 3au;umaeﬂ/tbld memaJ, CO2JIACHO Wl(l6]lul4bl cmaHdapmelx

OIIK-3.11.6




NEKMPOOHBIX NOMEHYUANL08 OOTIee INeKMPONOTIONCUM ENbHBLE
nomenyuanvl, y memainos.: ¢. Co, d. Cu

30.| [IpounTaiiTe TEKCT U YyCTAaHOBUTE COOTBETCTBHUE. K KaXkI0¥ mo3nunnw, OIIK-3.1.6
JaHHOM B JIEBOM CTOJIOIIE, TOA0EPUTE COOTBETCTBYIOIIYIO TTO3UIUIO B
npaBoM ctosobue. TemmeparypHblit KOOMOULIUEHT peakuu paBeH 3 Kak
M3MEHUTCS CKOPOCTh XMMHUECKOM PEaKInu, €CIIH TEMITEPaTypy

W3MCHUTH:
a. MOBBLICUTH Ha 40° 1. 287 pa3?
b.moru3uTs Ha 40° 2. 421 pa3?
C.IIOBBICHTB Ha 55° 3. 81pa3?
d.moBsicuts Ha 30° 4.27 pa3t
5. 8lpaz|
NPABUTILHBLI OMEEN.:
a b C d
3 5 2 4

[lepeyerb TeM KOHTPOJBHBIX PabOT MO JAMCHUIIMHE OOyJarOIMXCsS 3a09HOW (POpMBI
o0yJeHwus1, TIpeicTaBlIeHbl B TabwIe 19.

Tabauna 19 — [lepeyeHb KOHTPOJIBHBIX pabOT

No i/mt Ilepeuenbp KOHTPOJIBHBIX PaOOT

1 OHepreTuka XMMHUYECKUX MPOLIECCOB

1.1 Pacuer TenynoBbIX 3(W)eKTOB XMMUYECKUX PEAKIIHI C UCIIOIb30BaHUEM
CTaHAAPTHBIX TEPMOANHAMUYECKUX (PYHKIUH.

1.2 DneMeHThl XUMUYECKOM TEPMOJIMHAMHUKH, PaCU€T SHTPOIUH, YHTAIBITNH, SHEPTUU
I'n66ca , nepBrIil ¥ BTOPO 3aKOH TEPMOJINHAMUKH.

2 XuMuyeckas KHHETHKA

2.1.MexaHu3M XUMHYECKOW peakiuu

2.2.CKopoCTh XUMHUYECKOHN peakiuu

2.3.BnusiHue KOHIEHTpauu peareHToB. OCHOBHOM 3aKOH KHHETUKU
2.4.BnusHue TeMneparypbl. JHEpPIus akTUBAlLlMU ITpoliecca.

2.5. Bmusaue xaramusaropa. [loHsTHe 0 KaTtanmu3e

2.6. XuMnueckoe paBHOBECHE.

3 Crtpoenue aToma
3.1.KBaHTOBO-MexaHUYECKasi MOJIETIb CTPOCHHSI aToMa.
4 [lepronnueckuii 3akoH. [lepuoAMYHOCTh CBOMCTB XUMHYECKUX 3JIEMEHTOB U UX
COCIMHCHUIA.
5 Xumudeckas CBsi3b. CTpOEHHE MOJIEKYNT CTPOSHHE TBEPAOTO BEIIECTBA.

(o]

DJIEMEHTHI XUMHHU IMOJIYTPOBOJAHWKOB

7 PacTBOpbI, AKiCIEpCHBIE CUCTEMBI, CIOCOOBI BHIPAKEHUSI COCTaBa PaCTBOPOB.
TepMoarHaMUYeCKHE XapaKTepUCTUKU TIpoliecca 00pa3oBaHUs paCTBOPOB. CUIIBHBIC U
cia0bIe JIEKTPOJIUTHI, MOHHBIE PABHOBECHS B BOAHBIX PACTBOPAX, MPOU3BEICHUE
pPacTBOPUMOCTH

8 DJIEKTpOAHBIE NOTEHIMANA. DIEKTPOIBH)KYIIME CUJIBI.

9 DJIeKTpoH3

10 Koppo3ust metaninos

11 DU3NKO-XUMUYECKUE CBOMCTBA MMOJIMMEPOB.

10.4. Metoguueckue  Marepuaibl,  ONPENCISIONME  MPOUEAYphl  OIICHHBAHUS
MHJIMKaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (QOPMUPOBAHUS KOMIIETEHIIMH, COAEpKaTrcsi B
JOKaJIbHBIX HOpPMaTUBHBIX akrax [YAIl, pernmaMeHTHpylOLWMX TMOpSAOK U IPOLEAYPY




MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOMN aTTeCTallMi O0Yy4arolUmXCs
I'YAIL

11. Meroauyeckue ykazaHusl JUIsl OOyJaroIMXCsl IO OCBOSHHUIO TUCIIUTLINHBI

11.1. Meroauyeckre yKazaHHs JUIsi OOYJAarONMXCS 10 OCBOCHHUIO JIEKIITMOHHOTO
Martepuana

OcHOBHOE Ha3zHa4YeHHE JIEKIIMOHHOTO MaTepuaia — JOIMYECKH CTPOMHOE, CUCTEMHOE,
IyOOKOoe W sICHOE HW3NOoKeHHe yuyeOHoro marepuana. HasHaueHue cOBpeMEHHOH JEKIWU B
paMKax AWCIUIIIUHBEI HE B TOM, YTOOBI MOJYYUTH BCIO MHGPOPMAIMIO TIO TEME, & B OCBOCHHU
dyHIaMEHTANBHBIX TMPOOJEM JUCHUIUIMHBI, METOJOB HAy4YHOTO IIO3HAHUS, HOBEHIIMX
JMOCTHIKEHUU HaydyHOUW MbIciau. B ydeOHOM mpoliecce JeKIHs BBIIOJIHSIET METOI0IOTHYECKYIO,
OpPraHU3aIMOHHYI0O M UH(OPMAIIMOHHYIO (yHKIMH. JIEKIus pacKpbIBaeT MOHATHIHBINA anmnapaT
KOHKpETHOM 00nacTu 3HaHUs, €€ MpoOJeMbl, JaeT LeIbHOE MPEACTaBICHHE O TUCHUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMHU JUCHUIIIITUHAMH.

[Tnanupyembie Pe3yabTATHI P OCBOCHUU 00YIAIOIIMMHUCS JICKIIMOHHOTO MaTepraia:

— TIOJIyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OMPEIESAeTCs 11eJIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TeMe;

— TIOJIyY€HHE OTBITa TBOPUYECKON PaOOTHI COBMECTHO C TIPETI0/IaBaTENIEM;

— pasBuTHE TpOo(decCHOHANBHO-/CIOBBIX  KAa4yecTB, JIOOBU K MpeaMery U
CaMOCTOSATEILHOTO TBOPYECKOTO MBITIICHUSI.

— TMOfABIIEHHE HEOOXOAUMOro HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSTENEHON paboThI;

— TIOJIyd€HHE 3HAaHUM O COBPEMEHHOM YpPOBHE Da3BUTHA HAYKM M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHUs Ha OJMkKaiIme rofpl;

— Hay4YUThCS METOAMYECKM 00pabaThiBaTh Marepuan (BBIACISTH TJIaBHBIE MBICIU U
MOJOXKEHHS, TIPUXOAUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSITh WX B  Pa3IUYHBIX
(dopMynupOBKax);

— TIOJIyd€HHE TOYHOTO MTOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSITHH.

JlekuMOHHBI MaTepuam MOXKET CONPOBOXKAATHCS JEMOHCTpAallMeld CIalIoB WU
UCIIOJIb30BAHMEM PA3[aTOYHOTO MaTephalia MNpH TPOBEIECHUHM KOPOTKHX JUCKyccHil 00
OCOOEHHOCTSX MPUMEHEHHUS OT/ICTBHBIX TEMATUK 1O AUCIIUTIIHHE.

Crpykrypa mpenocTaBjeHUs JIEKIMOHHOIO MaTepuaa:

— JIGKIIUH COTJIACHO paznenam (Tadin.3) u remam (Tabdmn.4).

— Bcerynnenue — 4acTh JIEKUMM, I€1b KOTOPOM - 3aMHTEpPECOBAaTh M HACTPOUTh
ayIUTOPHUIO HA BOCIpUSTHE ydeOHOro mMartepuana. B ero cocraB BXomsT: (HOpMYyITHPOBKA TEMbI
JEKIUHU, XapaKTepUCTHKa €€ npodeccHoHaNbHOW 3HAYUMOCTH, HOBH3HBI W CTCIICHH
W3YYEHHOCTH, LI JIEKUUH; H3J0KEHHE IUIaHAa JIEKIMH, BKIKOYAIOLIET0 HAaWMEHOBAHUS
OCHOBHBIX BOIIPOCOB, IMOJUIEKAIMX PACCMOTPEHUIO Ha  JIEKIUH; XapaKTepucThKa
PEKOMEHIYeMOM JUTepaTypbl, HEOOXOAMMOW Il OpraHU3allMd CaMOCTOSITEIIBHOW pPabOThI
CTYACHTOB; PETPOCIEKIMI-HAIIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOUUIOW JIEKUHH,
CBSI3b MX C HOBBIM MaTepuUalioM, YKa3aHUE Ha €ro poJib, MECTO M 3HA4Y€HHE B JaHHOU
JTUCLHIIIINHE, a TAKOKEe B CHCTEME JAPYIHX HaYK.

— OcHOBHasl 4acTh - HU3JIOKEHUE COJEPKAHUS JIEKUUH B CTPOIOM COOTBETCTBUH C
MPEUIOKEHHBIM TUIAHOM. BKITIOYaeT packpbIBAIOUM TEMY JEKIUM KOHUENTYalbHbIA U
dakTHUecKuid Marepuall, €ro aHajih3 M OILIEHKY, Ppa3Iu4HbIe CIIOCOObI apryMeHTaluu H
JI0Ka3aTeJIbCTBA BbIJIBUTAEMbIX TEOPETUUECKUX MOJTOKEHUH.

— 3awmoueHHe - TOABEJACHHME OOIero WTOora JeKuHu, oO0O0OIeHHe MaTrepuana,
dopMynHpoOBKa BBHIBOJOB MO TEME JIEKI[MU; OTBETHI Ha BOIIPOCHI CTY/ICHTOB.

— Jlna Hapmekamero OCBOCHHS Kypca XMMHUU HCIIONB3YIOTCS CIIeMaIbHBIC HATISTHBIC
CPEICTBa, C MOMOIIBIO KOTOPBIX MOXHO TepeaaBaTh CTyACHTaM HH(OpPMAalHIO0 O BEIIECTBAX,
00BEKTaX W CylecTBe (PM3MYECKUX W XUMHYECKUX MpeBpalieHuid. J[eMOHCTpaIusi OIBITOB,




MOJENIU KPUCTAUIMYECKUX PEIETOK, TaOIMUIbl M IIJAKaThl ¢ HEPIeTHUECKUMHU JHarpaMMaMu
00pa3oBaHUs MOJIEKYJI, PEAKIIMH C KaTaJu3aTopaMu U 06e3 HUX U T.1.

Ocy1iecTBIEHHE KOHTPOJIS 3a BEACHUEM CTYIEHTAaMU KOHCIEKTa JIEKIIMM; OKa3aHUe
CTyIEHTaM IIOMOIIM B BEIEHUU 3allUCU JIEKUMHM (AKLEHTHPOBAHHE HW3JIO0XKEHMs Marepuasa
JeKU MU, BBIJIEJIEHHE TOJIOCOM, MHTOHAIMEH, TeMIIOM peud HamObosee BaxHOW MHQopmanuu,
MCIIOJI30BAHME T1ay3 JUIs 3alIMCH TaOJIHI], CXEM

11.2. Metoguueckue YykazaHUs JUIs OOY4JarOIMXCS MO BBIMOJIHEHHUIO J1a0OPaTOPHBIX
pabort

B xome BbIMoNHEHUs J71a0OpaTOpPHBIX PAbOT OOy4JarOUMCsS AODKEH YIIYOUTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKU, OBJIANETh COBPEMEHHONW METOAMKOM M TEXHUKOU
SKCIIEPUMEHTAa B COOTBETCTBUHM C KBAIM(PUKAIMOHHONW XapaKTEPUCTUKON OOyJaroIierocs.
BeinonHenne 1abopatopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-IPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON 4acTe U KOHTPOJIbHBIX MEPOIIPUATHM.

Beimonnenune nabopaTopHbIX paboT OOydaroUmMMCs SBISETCS HEOTHEMIJIEMOW YacThIO
U3y4eHUs AMCLUMIUIMHBI, OIpenenseMol y4eOHBIM IUIAaHOM, U OTHOCHUTCS K CpEeACTBaM,
00ecTIeYrBaIONIM pEIIeHNE CIEeAYIOIMX OCHOBHBIX 3374 00YyJaroIerocs:

— IpUOOpeTeHHE HABBIKOB MCCJIEJOBAHMS IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUIIINHBI;

— 3aKperUieHHe, pa3BUTHE U JIeTANIHU3allUs TEOPETUUYECKUX 3HAHMM, MOITY4EeHHBIX Ha
JEKUUSX;

— TOJlydeHHEe HOBOW MH(OPMAIMU MO U3y4aeMOU TUCITUTUINHE,

— IpHOOpeTeHHE  HaBBIKOB  CAMOCTOSTENIBHOM  paboTel ¢ J1a0OpaTOpHBIM
o0opynoBaHueM U npudopamu.

3a,I[aHI/Ie u TDC6OBaHI/I$I K IIPOBCACHU IO Ha6ODaTODHLIX Da6OT

- Xumust. TenoBoit d3ypekT (FHTATBINS) XUMAYECKON peaKuy : [ DIeKTPOHHBII
pecypc] : MeToauyecKre yKa3aHHs K BBIIOJHEHHUI0 1abopaTopHOii padotsl / C.-IlerepO. roc. yH-
T a3poKocM. npubopoctpoeHus ; coct.: T. E. KpbinoBa. - Dnekrpos. Tekcrosie aaH. - CII0. :
Wzn-so I'YAIL 2023. - 22 c.

— Xumus : XMMHYECKUE PEAKIINH, BBI3IBAIOIIME AJIEKTPUUECKUAMN TOK, SJIEKTPOAHBIE
MNOTEHIMAJBI U 3JIEKTPOABUKYILE CUJIBI : [ DJIEKTPOHHBIN pecypc]| : METOIUYECKUE YKa3aHUS K
BBIIIOJTHEH U0 JabopaTtopHoii pabotsl / C.-IletepO. roc. yH-T a3poKOCM. TPUOOPOCTPOCHHUS ;
coct.: T. E. KpbutoBa. - DnekrpoH. TekctoBbie naH. - CII0. : M3n-Bo I'YAIL 2022. - 24 c.

Ctpykrypa u dopMa oTdera o JadopaTopHoi padore
1. Ilenb paGoThI.

2. JlabGoparopHoe 00opyIOBaHMUE.
3. Omnucanue dKCIIepUMEHTA.
4. O06paboTKa pe3yJbTaTOB

TpeOoBanusa K 0PopMIIEHHIO OTYETA O J1a00OPATOPHOU padboTe
OTuér HOoKeH coJep aTh TUTYJIBHBIN JIMCT, a €ro Coiep )KaHhe COOTBETCTBOBATH OPOPMIICHHUIO,

cormacao ['OCT 7.0.100-2018 (3amonHEHHBIE TAOIUIBI C TOTYI€HHBIMH SKCTIEPUMEHTATbHBIMU
naHHbMK) HopmartuBHas IOKyMeHTauwus, HeoOxoaumMmasi Juis oQOpMIICHHUs, NpHUBEJICHA Ha

snektponHoM pecypce I'VAIT: httpsi/guap. ru/regdocs/docs/uch



BeinonHeHnbl HE00X0IUMBbIE PAaCUETHI.

[TocTpoens! rpaduyueckie 3aBUCHMOCTH OT 33JJaHHBIX TAPAMETPOB.
CrenaHbl BBIBOJBI.

BeinonmHeHbI KOHTPOJIBHBIE 3aJaHUs HA TEMY J1a00paTOpHO padOoTHI.

e

11.3. Meroaunueckue ykazaHHs A OOYYaIOUMXCS MO MPOXOKICHUIO CaMOCTOSTEIHHOM
paboThI

B xo/e BBIMOJHEHUS CaMOCTOSITEIbHOW pabOThI, OOYJaIONMMIICS BBITIOJIHSET pabdoTy MO
3aJJaHUI0 U TPU METOJIMYECKOM PYKOBOJCTBE IperojaBaTels, HO 0e3 ero HemocpeACTBEHHOTO
y4aCTHSI.

B mporiecce BBITIOTHEHHS CaMOCTOATEIBHOM paboThl, y oOywaromerocs GopMupyercs
1enaecoo0pa3Hoe MIaHUPOBAHUE pabOUYEero BpEMEeHH, KOTOPOE MO3BOJSET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHHM W CUCTEMATH3AIlUU MPUOOpPETaeMbIX 3HAHWU, 00eCredrnBaeT BBICOKUIA
YPOBEHb YCIIEBAEMOCTH B IMEpPUOJA OOYueHHUs, TOMOraeT IMOJIYYUTh HAaBBIKA IOBBIIICHUS
npodeccHoHaTbHOTO YPOBHSI.

MetogudyecknMu ~ MaTepuajaMH,  HANpaBISIONMMH  CaMOCTOSITEIBHYIO — paboTy
00yJaronmxcst SBIISTFOTCS:

—  y4eOHO-METONUYECKU MaTepuan no aucuurnae. (16 8,9.)

METOJMYCCKAE YKA3aHUSI TI0 BBITTOJIHCHUIO KOHTPOIBHBIX paboT. CChUIKA HA MaTepHAIIbI
HE0OXOIMMBIE IS BHITTOTHEHUS KOHTPOIBHOUN paOOTHI:

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

— MaTepualsl NPeJOCTBICHBI B JINUHOM KaOMHETE CTyeHTa
B xozie BBINIOJIHEHUS CAMOCTOSTEIBHON pab0ThI, 00YJatONMIACs BBIMOIHIET KOHTPOJIBHYIO
paboTy, a Tak ke BOMPOCHI JIIsi CAMOCTOSITEIILHOW IMPOBEPKH 3HAHUN HAXOAATCA B y4eOHO-
METOJMYECKOM MOCOOMH, BHIJIO)KEHHON B JINYHOM KaOnMHeTe y 00yJaroIero mo 3a0uHoi gopme.
OO6mas xumus: yaeoHo-Mmeroa.mocodue / T.E. Kpsinosa . —CI16.TYAIL 2016-98c¢. (¢
KOHTPOJIGHBIMU 33aHHSIMH )

11.4. Meroauueckue ykazaHus JUid OOy4JarOMMXCS MO MPOXOXKACHUIO TEKYIEro
KOHTPOJISL YCIIE€BAEMOCTH.

Texkynmii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMaTpUBAET KOHTPOJIb KauyecTBa 3HAHUU
00yJaroImxcs, OCYIIECTBIIEMOTO B TEUEHHE CEMECTpa C LIETbI0 OLICHMBAHHS XOAa OCBOCHUS
TUCITUTLIAHBI.

B Teuenue cemMecTpbl CTYICHTHI:

-BBITIOJIHSIOT KOHTPOJIBHYIO paboTy, B pe3ylbTaTe MPOBEPKe, KOHTPOJbHAs padoTa TOJKHA
OBITh 3a4TEHA 0 ATTECTALNHU

- 3alMIEAIT JIA0OpaTOPHBIE PAOOTHI

- BBITIOJIHSIIOT 33J]aHUs Ha TeMY JJa00opaTOPHOM pabOThI

- BBITIOJIHSIFOT TECTUPOBAHUS 10 MaTepualiaM JIeKiiuu B cpeae LMS.
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11.5. Meroanyeckne yka3aHUs I8 OOYJarONMXCS TO MPOXOXKICHUIO MPOMEKYTOUHOM
aTTecTaluH.

[MpomexxyrouHnass ~ arrectanus  OOyJalOIMXCS  MPEIYyCMAaTPUBAaeT  OICHHWBAHUE
IPOMEKYTOYHBIX U OKOHYATEIFHBIX PE3YJbTAaTOB OOydeHHsI 10 auciuiuinHe. OHa BKIIOYACT B
ceOst:

— muddepeHuHpoOBaHHBIA 3a4eT — 3TO (opMa OICHKM 3HAHUW, ITOJYyICHHBIX
o0OyJarommmMces TPU U3Y4EHUU TUCHHUIUTHHBL, TOCEIICHU Y JICKIINH, BBITTOJHEHUH J1a00paTOPHBIX
paboT, KOIJIOKBUYMOB, OTBETa TEOPETUUYECKOTO MaTepuana Ha 3a4€Te C OIEHKOM  «OTIUYHOM,
«XOPOIIIOY», «YIOBIIETBOPUTEIEHOY, «HEYIOBICTBOPUTEIBHON.


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

B Teuenue cemectpa cTyneHTy HeoOxonumo crnaTh He meHee 50% mabopaTopHbIX padoT,
IPEIOCTABUTh OTUYET 10 KOHTPOJIbHOM paboTe, BHINOJIHUTh TeCTHpOBaHus B cpee LMS He Huxe
OIIEHKU "yZlOoBIIETBOPUTENBHO". B cilydae HEBBINOJIHEHUH BBIMIEU3I0KEHHOTO, CTYAEHT, MpPHU
YCIEHNHOM TPOXOKJICHUU TMPOMEXKYTOUHOM arrecTaniuu B Qopme aud.3adera, HE MOXKET
MOJIYYUTh ATTECTALIMOHHYIO OLIEHKY BbILIE "XOpouio".

CucreMa OLIEHOK MPU MPOBEICHUH TEKYILIETO KOHTPOJIS U MIPOMEXKYTOUHOM aTTecTaluu
OCYIIIECTBIIIETCS B COOTBETCTBUHM C PYKOBOIAIMM JOKyMeHTOM opranuzaruu PO ['YAIL
CMK 3.76 «IlonoxkeHue O TEKYyIIEeM KOHTpPOJIE YCIIEBAEMOCTH W MPOMEXKYTOUHOM aTrTecTanuu

CTYICHTOB M acIUpaHTOB, OOY4JalOIMXCA IO OO0pa3oBaTElIbHBIM IPOTPAMMaM BBICILETO
obpazoBanus B 'YAII» https://docs.guap.ru/smk/3.76.pdf



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

JlucT BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI

JlaTa BHeceHus
M3MCHEHUI U
JIOTIOJTHE HHM.

IToxmmcyr BHeCIIETO
M3MCHCHUS

Conepxanvie MI3MEHSHNN U JTOTIOTHEHII

Jata u Ne
MPOTOKOJIA
3aceqaHus
Kadeapol

[Toamice
3aB.
Kadeapoit






