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AHHOTALINA

JucnuminHa «XuM#s» BXOAUT B 00pa30BaTENbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpamMmy OakaJiaBpuara TIO0 HaNpaBJICHUIO MOATOTOBKK/ crenuambHoctn 23.03.01
«TexHONMOTHS TPAHCHMOPTHBIX MPOLIECCOB» HAMpaBIeHHOCTH «OpraHuszainus MepeBO30K U
yIpaBJIeHUE B €IMHOM TpaHCIIOPTHOM cucteMey. Jluciumuiaa peanusyercs kadeapoit «Ne5y.

JucuummHa HaleneHa Ha OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMITETEHIINNA :

OIIK-1 «CmnocoOeH NpUMEHATh €CTECTBEHHOHAyYHbIE W OOINCWHKEHEPHBIC 3HAHMS,
METO/Ibl MAaTEMAaTHYECKOTO aHau3a U MOJETUPOBAHUS B MPOQPECCHOHATBHON JeITEIbHOCTH

OIIK-2 «Cmoco0OeH OCyIIeCTBISAThE MPOQPECCHOHATBHYIO JIEATEIFHOCTh C  y9eTOM
SKOHOMHUYECKUX, SKOJIOIMYECKUX U COLMAIbHBIX OTPAHUYEHUM HaA BCEX 3Tanax >KU3HEHHOIO
LIMKJIa TPAHCIIOPTHO- TEXHOJOTMYECKUX MAIIMH U KOMILIEKCOBY

ConepxaHue IUCHUILIMHBI OXBAaTbIBAET KPYr BOIPOCOB, CBSI3aHHBIX C O3HAKOMJIEHUEM
UCTOPUM XHMHHU, a TaKKe C OCHOBHBIMM HAINpaBJICHHUSMU M TEHICHUHUSMHU pa3BUTUS
COBPEMEHHON XHMHMHM. OTa Hayka HU3ydaeT MaTepUaJbHbI MHp, 3aKOHBI €ro pa3BUTHS,
cnenu@uueckyro XUMHYecKylo (opMy JABUXKEHHUsS Marepuu. B mporecce u3ydeHUs XUMHUU
BbIpa0aThIBACTCSl HAYYHBIM B3MNIAJ HAa MHUP. 3HAHHE XUMHHU HEOOXOIMMO IJIS MIIOJOTBOPHOI
TBOPYECKOM JIESATENbHOCTH OakanaBpa JII0OOW HaNpaBJIEHHOCTH. 3HAHME XWMHUU T1O3BOJISIET
chopMUpOBaTh COBPEMEHHOE HAay4yHOE IpPE/ICTaBJICHUE O MAaTEepHH, BEIIECTBE KaK OJHOM M3
BHUJIOB JIBUXKYIICICSA MAaTepUU, MEXaHU3ME MPEBPAILICHUN XMMUYECKUX COEIMHEHUM, CBOMCTBAX
MaTepuajoB O XMMHMUYECKUX IIpolleccax B COBPEMEHHOM TexHuke. Ilpyu u3ydeHuun Kypca XUMHU
HEe00X0/IMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIA/IETh TEXHUKOW XMMHYECKUX PacueToB,
BbIpa0OTaTh HABBIKK CAMOCTOSITENIFHOTO BBIMONHEHUS XUMHUYECKUX OKCIIEPUMEHTOB U
0000menus  ¢dakroB. lloHmManwe  3aKOHOB XMMHU TOMOXKET CTYIACHTY B pPEIICHUH
JKOJIOTUYECKUX IMpoOieM. 3HaHHME Kypca  XUMUU HEOOXOIUMO U MJs MOCIEOYHOIIETO
YCHEIHOTO U3Y4EHHUsI CHEUaIbHBIX JUCIIUIIINH.

[lpenonaBanue IUCHMIUIMHBI MpeIycCMaTpUBaeT cleayoume (opMbl OpraHHU3alHuH
y4eOHOTO Tpoliecca: JEKIUU, JJabopaTopHbIe pabOThI, CAaMOCTOSTEIbHAs paboTa 00yJaromerocs,
KOHCYJIbTALlUH.

[IporpaMMoOli HCHUMILIMHBI MPELYCMOTPEHBI CIEAYOUME BHABI KOHTPOJISL: TEKYyIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B popme auddepeHInpoBaHHOIO 3a4eTa.

OOmast TPyIOEMKOCTh OCBOCHHS IUCITUILTMHBI COCTAaBJSET 3 3a4eTHBIX eIuHMIlbl, 108
4acoB.

S3b1K 00y4EHUS IO TUCHUTLINHE «PYCCKUM.



1. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUCHUS MO AUCIUIIINHE
1.1. Tlenu npernogaBanus AUCIUATLIMHBI
Lenp qaHHOM MUCHUIIIIMHBI — YCBOCHHE CTYIEHTAMH TEOPETHUYECKHX OCHOB OOIICH XUMUH,
XUMUU BaXHEHIMX SJEMEHTOB M WX HEOPraHWYECKUX COEIUHEHUU, ¢dopMupoBaHUe
XAMHYECKOTO MBINUICHUS Yy CTYACHTOB, pPa3BUTHE HABBIKOB MCIOJIb30BAHUSI CBEACHUU O
(U3UKO-XMMHYECKUX CBOMCTBaX pa3IMYHBIX CHCTEM [UII CHHTE3a COOTBETCTBYIOIMX
COCIMHEHU, BEIIOJIHEHHE TEPMOJUHAMUYECKUX U KWHETUUECKUX PACueTOB; MPUOOpeTeHHE
HEKOTOPOTO OIbITa SKCIIEPUMEHTAIBHBIX MCCIEIOBAHUMN sl pa3pabOTKi HOBBIX METOJOB
CHHTE3a W TpUIaHUs MaTepuallaM 3aJaHHON CTPYKTypbl M KOMILIEKCa CBOMCTB.
[IpencraBnenrie BO3MOXKHOCTUA CTYAGHTaM pa3BUTh WU MPOJAEMOHCTPUPOBATH HABHIKHA B
00J1aCTH MHHOBAIIMOHHBIX TEXHOJIOTUH
1.2. JlucuuruimHa BXOAMWT B COCTaB 00s3aTEIbHON YaCTH 00pa30BaTEIbHOM TPOTPaMMBbI

BhICIIeTO0 oOpazoBanus (ganee — OIT BO).

1.3. TlepedeHb mIaHUPYEMBIX PE3YIBTATOB OOYICHHUS O AUCIHUILINHE, COOTHECEHHBIX C

IJIaHUupyeMbIMU pesyabTaraMu ocsoeHus OII BO.

B pesynprare u3ydeHHs AMCUMUILIMHBI OOYJalOUMICS JODKEH 00JajaTh CIETYIOIMMU

KOMITCTCHITUSIMHM HJIM WX JacTsiMA. KOMITETEeHIINY ¥ WHAMKATOPHI UX JOCTH)KCHHUS IIPUBE/ICHBI B
Tabmuue 1.
Tabmuna 1 — [epeyeHb KOMITIETEHIIMI U WHIUKATOPOB UX JOCTHKCHUS

Kareropus (rpymnra) Kon n HaumeHnoBanue Kox n HanMeHOBaHME HHIUKATOPA
KOMIIETCHII U KOMIIECTCHII U JOCTHXKECHUSA KOMIICTCHIIUU
OIIK-1 Cniocoben
MIPUMEHSATH
€CTECTBEHHOHAYYHbIE

OOmenpodeccunoHaabHbIE

KOMIICTCHIIU U

1 OOIenHKEHEPHBIE
3HaHUSI, METO/IbI
MaTeMaTHYECKOTO
aHaM3a u

OIIK-1.B.1 Braneet HaBBIKAMHU
TEOPETUYECKOTO U IKCIIEPUMEHTATBHOTO
HCCISI0BaHM 00BEKTOB
npodecCHOHATTEHON NeSTEIbHOCTH

MOJICTTMPOBAHUS B
npodeccruoHaIbHON
JeATEeTbHOCTH

OO0menpodeccoHaTbHBIC
KOMIICTCHIIU N

OIIK-2 Criocoben
OCYIIIECTBIISATh
podhecCHOHATEHYIO
JESITeTbHOCTD C
yIeTOM
KOHOMHYCCKHX,
IKOJIOTUYECKUX U
COIMAITBHBIX
OTpaHUYEHUH Ha BCEX
JTanax XU3HEHHOTO
IAKJIA TPAHCITOPTHO-
TEXHOJIOTUYECKUX
MallliH U
KOMITJICKCOB

OIIK-2.3.1 3HaeT OCHOBBI S KOHOMHUECKHX,
9KOJIOTHYECKUX M COLMAIbHEIX
OTpaHWYEHU, U UHPOPMALIMOHHBIE
TEXHOJIOTHH TIPU PEIICHUH 3a7a4
npodeccruoHanbHON IeSTeTbHOCTH

2. Mecrto qucuuiuinHb B cTpykType OI1
Jucnumiraa MoxkeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETECHHBIX 00YUAOIIMMUCS

IIpHu U3YUCHUU CICAYIOIMX JUCIHUILINH:

«Matematuka. MaTeMaTHYECKUN aHATIN3)
«Dusznka»




— «Maremaruka. Teopus BeposTHOCTEH MaTeMaTnieckasi CTaTUCTUKA
—  «DKOHOMHUKA»
— «MaremMaTuKa, aHaJUTHYECKAs TEOMETPHs U JIMHEHHAs anreopa,

3HaHUs, TMOJY4YEHHbIE MNpPU M3YYEHUH Marepuaia JaHHOW JIMCUUIUIMHBI, HMEIT Kak
CaMOCTOSITEIbHOE 3HAUEHUE, TaK U MCIIOIB3YIOTCS MPU U3YUEHUU APYrUX JAUCHUIUINH:

—  DIIEeKTpOTEXHHUKA

— «H}opMmaIinoOHHbIE TEXHOJIOTUN HA TPAHCIIOPTE»

— «/HxeHepHas U KOMITBIOTEpHAS Tpadukar

— «MarepuanoBeneHue»

— «Metpoiiorusp»

— «Teopus TpaHCHOPTHBIX MPOIIECCOB U CUCTEM

—  «OKOHOMHKA OTPACIU»

—  «OKosorus»

3. O0BeM H TPYTOEMKOCTh JAUCITUTIITUHBI
Janubpie 06 oOmeM o0beMe AMCHUIIIMHBI, TPYIOEMKOCTH OTAEIBHBIX BUIOB YueOHOU
paboTHI 1O AUCHUTIINHE (M pacipe/ie]ICHIe TOH TPYIOEMKOCTH 0 CEMECTpaM) MPEACTaBICHEI B
Tadaume 2.

Tabmuna 2 — O6beM U TPYJOEMKOCTh JMCHMILINHBI

TpynoeMKocTs 1o
Bun yuebHoii paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocm oucyunauHbl, 3/ 108 3/108
3E/ (gac)
H3 nux wacoe npakmuueckoi noo2omosKu
Ayoumopmuuie 3anamus, BCEro yac. 12 12
B TOM YHCJIE:
nexuuu (JI), (dac) 6 6
npakrudeckue/cemuHapcekue  3ansatus  (I13),
(gac)
naboparopHeie padotsl (JIP), (dac) 6 6
KypcoBoi mpoekt (padota) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmosamenvhas padoma, Bcero (4ac) 96 96
Buo npomesxcymounon ammecmayuu: 3ader,
mudp. 3ader, sk3amen (3auer, Jdudd. 3ay, ﬂ; G- Hudd. 3au.
DK3.*%) .

%

IIpumeuanue: KaHAMIATCKUI K3aMeH

4. CopneprkaHue TUCIUTUIAHBI
4.1. PacnpepneneHre TpyIOSMKOCTH AWCITUTIIINHEI IO pa3zeiiaM U BUaM 3aHITHIMA .
Paznenbl, TeMbl AUCUUIUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TAOIHIIE 3.

Tabnnua 3 — Pasznensl, TeMbl TUCHUILIMHBL, UX TPYIOEMKOCTh

Pazgensl, TeMbl qucuIuinHel | JIexkiun I13 (C3)| JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 2

Paszen 1: BBeneHune B XUMHIO 1 2 12




Tema 1.1.IloHsTHE BemecTBa u
XPIMI/I‘-IGCKOﬁ peaKuI/m, OCHOBHBIC

OTIPEICTICHHSI.

Tema 1.2

CrexroMeTpruuecKue 3aKOHBI.
OyH1TaMEHTaIbHbIE TOHATHUS U 3aKOHBI
XUMMH.

Tema 1.3.CriocoObl onpenienieHus
KOJINYECTBA BEICCTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2: CtpoeHue BeriecTBa

22

Tema 2.1. OcHOBHEBIE CBEIICHHS O
CTPOCHHUU aTOMOB; KBAHTOBBIE YK CIIA.

Tema 2.2. Ilepuognyeckuii 3aK0H
JI.1.Menneneena.

Tema 2.3. XumMnueckasi CBsA3b, BUJBI
XUMHUYECKOU CBSI3H.

Tema2.4. Meton BaJICHTHBIX CBSI3EH,
KOBaJICHTHAS CBA3b.

Tema2.5. MeTton MOJIEKYISIpHBIX
opOuTanei.

Tema2.6. HeBasleHTHBIC THITBI CBSI3CH
HOHHAs CBSI3b, METAJNINYECKAs CBSI3b,
BOJIOPOJHAs CBS3b, CUJIbI BaH-1ep-
Baannca.

Paznen 3:XumMuueckne CUCTEMBI.
OO6ume 3aKOHOMEPHOCTH XUMUYECKUX
MPOIIECCOB.

34

Tema 3.1. DHepreTuka XMMHUYECKUX
MPOLIECCOB, BHYTPEHH SIS SHEPINS,
SHTAJIBIIHS, SHTPOIUS.

Tema 3.2. sneprus ['u66ca,
HaIPaBJIEHHOCTh XUMHUYECKUX
IIPOIIECCOB, XUMHUECKOE U (ha30BOE
paBHOBECHE.




Tema 3.3. CKOpOCTbh XUMHYECKOM
peaKIu ¥ METO/Ibl €€ PeryJupOBaHMUS,
3aKOH JIEHCTBHS Macc,

Tema3.4. DHeprus akTUBaLIUU,
ypaBHeHHE AppeHnyca, IpaBuiio Bant-
T'odda, katamuzaTopsl u
KaTAINTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpbI, 1ucIIepCHBIE
CHCTEMBI, ClIOCOOBI BBIPAKEHU S COCTaBA
pacTBOpPOB,

Tema3.6. DyekrponuTHYECKas
JICCOLMAIUs, BOJHBIE paCTBOPHI
AJEKTPOJIMTOB, BOJOPOIHBIN
MOKa3aTelb, peakiuy oOMeHa,
TUAPOJIU3 COJICH.

Tema3.7. CBoiicTBa paz0aBICHHBIX
pPacTBOPOB HEIIEKTPOIUTOB, BOJHBIE
pPacTBOPHI SIEKTPOIUTOB, 3aKOH
paz6aBnenust OcTBalIbaa, 3aKOHBI
Payus.

Pasnen 4. OcHOBEI
AIEKTPOXUMUYECKUX TPOIECCOB.

18

Tema 4. 1.0KHCIUTEIBLHO-
BOCCTAHOBUTEIBHBIE PEAKITNHT

Tema 4.2.XuuMUYECKHE UCTOUYHUKHU
AJICKTPUYECKOTO TOKA. I'ajbBaHMYECKHE
SJIEMEHTEI.

Tema 4.3. DnexTposn3, 3aKOHBI
®dapaes.

Tema 4.4. Koppo3us u 60pb0a ¢ HEl.

Paznen 5:CBoiicTBa MpOMBIIITIEHHO-
BAKHBIX DJIEMEHTOB U UX COSIUHEHUN

10

Tema 5.1. Kitaccbl XUMAYECKHUX
COCTMHEHUH, CBOMCTBA ITPOMBIIIIIEHHO
BAXKHBIX DJIEMEHTOB U UX COCIUHEHMH.




Tema 5.2. Xummdeckas
uneHTuduranus. Meto b 6
XMMHYECKOTO MCCIIEIOBAHMS U aHaIn3a
BEINECTB M UX TIPEBPAICHUMN.

Hroro B cemecTpe: 6 6 96

Hroro: 6 0 6 0 96

[lpakTnueckass MOArOTOBKA 3aKIIOYAETCd B HEMOCPEICTBEHHOM  BBINOJIHEHUHU
oOydalolMMHCS ~ ONpEIEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
pO(eCCUOHAIBHOM JIESATENBHOCTHIO.

4.2. ConepkaHue pa3iaesioB U TeM JIEKIIMOHHBIX 3aHATHH .
CopeprxaHue pas3eNioB U TeM JICKIIMOHHBIX 3aHSTUN MPUBEACHO B Tabnuiie 4.
Tabnuna 4 — ComepxaHue pa3esioB M TEM JICKIIHOHHOTO ITUKIIA

Howmep paznena HazBanue u coneprxkanue pa3iesoB U TeM JCKIIMOHHBIX 3aHATHH

Pazmen 1 BBenenune B Xumuio.

Tema 1.1. [TonsiTe BelecTBa U XMMHUYECKOW PEAKIIUH, OCHOBHBIE
ompeneeHus..

Tema 1.2. Crexuomerpuueckue 3akoHbl. @yHIaMEHTAIbHBIE TOHATUS U

3aKOHBI XMUMHWH.

Tema 1.3. CrmocoOrb1 ompesienieHrsl KOJTUYecTBa BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: CrtpoeHue BeecTpa

Tema 2.1. OCHOBHBIE CBEJICHHUSI O CTPOCHU U aTOMOB; KBAHTOBBIE YHCIIA.

Tema 2.2. [lepnonnueckuii 3axkon [{.1.Menneneena, cBs3p [1.C. co

CTPOEHHUEM aTOMa.

Tema 2.3. XuMudecKkast CBSI3b, BHAbI XUMHUECKOI CBSI3H.

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

Tema 2.5. MeTo MOJIEKYISIPHBIX OpOUTAICH.

Tema 2.6 HeBaneHTHBIC TUIBI CBS3EH: HOHHAS CBA3b, METAIIMYECKAS

CBA3b, BOAOpOAHAA CBA3b, CUJIbI BaH-zLep-BanIbca.

Paznen 3 Xumuueckue cucteMbl. O0Ime 3aKOHOMEPHOCTH XUMUYECKUX
IIPOLIECCOB.
Tema 3.1. DHepreTuka XMMHUYECKUX MPOIECCOB, BHYTPEHHSIS SHEPTU S,

TEMI0BOU 3PPEKT XUMHUUECKUX peakiuuii, 1-i, 2-i, 3-1 3aKOHbI




Howmep paznena

Hazpanue u COJACPIKAHNEC Ppa3aCIOB U TEM JICKIIMOHHBIX 3aHATHH

TEPMOAMHAMHUKHN, DHTPOIHS, KaK (PYHKIIUS COCTOSHUS, SHTAIBIHUSL.
XUMHUYECKUU MOTEeHIIMAII.

Tema 3.2.

sHeprus ' nb0ca, HapPaBJIEHHOCTh XMMUYECKUX MPOIECCOB,
XUMHYECKoe U (Ha30BOE paBHOBECHE.

Tema 3.3.

CKOpOoCTh XUMHYECKON PEAKIIMU U METOJIBI €€ PETYITHPOBAHUS,
3aKOH JE€HCTBUS MaccC.

Tema 3.4

DHeprus akTUBallMU, ypaBHEHUE AppeHuyca, npaBuiio Bant-
l'odda, xaranuzaTopsl u KaTaIUTHYECKHE cUCTEMbl. OCHOBHOM
MIOCTYJIAT XUMUUYECKONH KMHETUKU, KWHETUYECKOE YPaBHEHHUE.
Bnusnue Temneparypbl Ha CKOPOCTh XUMUUYECKOM peaKLnu,
ypaBHeHHE AppeHnyca. MexaHu3M NMPOTEKaHUS KaTaJIuTHYECKAX
peakuuii. Xumuueckoe paBHoBecue npuHiun JlelllaTense.

Tema 3.5

PacTBOpBI, AHICTIEpCHBIE CUCTEMBI, CITOCOOBI BHIPAKEHHUSI COCTaBa
pactBopoB. TepMmoanHaMUYECKHE XapaKTEpUCTUKU Ipolecca
00pazoBaHUs paCTBOPOB. CUJIbHBIC U CIIA0bIE AIEKTPOIUTHI,
HMOHHBIE PABHOBECHS B BOJHBIX PACTBOPAX, MPOU3BEACHUE
PacTBOPUMOCTH

Tema 3.6

DNeKTpoNIUTHYECKas! JUCCOLMALIMS, BOJIHBIE PACTBOPHI
JIEKTPOJIMTOB, BOJOPOAHBIN [TOKa3aTellb, PEAKIIMU OOMEHa,
THAPOJIA3 COJIEH.

Tema 3.7

CpolicTBa pa36aBJ’IeHHBIX PacTBOPOB HECIJICKTPOJIMTOB,
KommratuBHble cBOMCTBA pPacTBOPOB, 3aKOHLI Pay.]'IH.

Paznen 4.

OCHOBBI ANEKTPOXMMUUYECKUX ITPOLIECCOB.

Tema 4.1.

OKHCITUTEIIFHO-BOCCTAHOBUTEILHEIC p€aKkunun

Tema 4.2.

XUMHUUECKHE UCTOYHUKH JIEKTPUUECKOrO TOKA. ['aibBaHMYeECKUE
3JIEMEHTBI, CTaH/IAPTHBIE ANEKTPOAHBIE MOTEHIMANBI. J[BOMHON
ANIEKTpUUECKUil cioil. YpaBHeHune HepHcra. PaBHOBECHBII.
AIEKTPOAHBIN oTeHnan. CTaHAapTHBINA BOJAOPOIHBIN 3JIEKTPO/I.

Tema 4.3.

DJeKTpoaun3, 3akoHbl Dapajes

Tema 4.4

Koppo3sust u 60psbda ¢ Heid.

Paznen 5.

CBoiicTBa IIPOMBIIIUICHHO- BAXKHBIX 3JIEMCHTOB U UX COGHHHCHHﬁ.




Howmep paznena

Hazpanue u COJACPIKAHNEC Ppa3aCIOB U TEM JICKIIMOHHBIX 3aHATHH

Tema 5.1.

Macja.

Knaccbl xumuueckux coelMHEHU, CBOMCTBA TPOMBIITIEHHO
BRKHBIX DJIEMEHTOB M UX COeMHEHU KoMITO3uIIMOHHbIE
marepuaisl. Kepmersr. Xumust metamos (Al Fe, Sn,Pb,Mo)
Xumust Hemetawios: C,S1,S |, dymiepen, kapoun. Torara
(TBEpIOE, )KUIKOE, TA30BOE), CMA30YHbIE MaTEPHAIIbI, MOTOPHBIE

Tema 5.1.

aHajan3a).

Xumnueckas uaeHTUUKAIUSA. MeToIbl XMMUYECKOTO
HCCIICJOBAHUS U aHAJIN3a BEILECTB U UX IIPEBPALLECHUN.
KauecTBeHHBIN 1 KOTMYECTBEHHBIN aHanu3.(I' paBuMETpHUIECKUA,
TUTPUMETPUYECKUN, KOMIUIEKCOHOMETPUYECKUI METO/BI

4.3. Tlpakrudeckue (CeMUHAPCKHE) 3aHITHUS
TeMbl TPAKTHYECKUX 3aHATHHN M UX TPYIOEMKOCTh MPUBEICHBI B TaOIHIE 5.

Tabnuna 5 — [Ipakrrdeckue 3aHIATHS U UX TPYIOEMKOCTh

No
n/m

Tembl MPAaKTHYCCKUX

3aHATUH 3aHATUU

®opMbl IpakTHYecKuXx | TpynoeMKocCTs,

(gac)

N3 Hux No
MPAaKTUYECKOM | pa3ziena
MOATOTOBKH, |IACIIHII
(uac) JIUHBI

VY4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbI€ 3aHATHS

Tembl 1a00PaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEICHBI B Tabnuie 6.

Tabnuua 6 — JlabopaTopHble 3aHATHS U KX TPYAOEMKOCTh

N3 Hux
No HammenoBanue 1abopaToOpHBIX TpynoeMKkocTh MPAKTHHCCKOR |\, paznena
MOJTOTOBKH,
/1 pabot (uac) U CIUIIINHBI
(uac)
Cemectp 2
1 | Onpenenenue (OHTanbnuM) 3 1 3
TEMJI0BOTO s¢dexra peaxuuu
HEUTpaIU3aLuu.
2 | U3mepeHne W pacder 3JIEKTPOIHBIX 3 1 4
HOTEHLMAJIOB  METAUIOB U JC
raJbBaHMYECKUX DJIEMEHTOB.
Bcero: 6 2

4.5. KypcoBoe npoekTrpoBaHue/ BBIIOIHEHUE KypcOBOM pabOThI
VYuyeOHBIM MJIAHOM HE NPETyCMOTPEHO




4.6. CamocrosTenbpHas paboTa oOydaronmxcs
Bunpl camocrosiTenbHO# paboThl M €e TPYJOEMKOCTh MPHUBEAEHBI B Ta0nuLe 7.
Tabnuna 7 — Buabl caMocTOATENIbHOM PadOTHI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 2,
Bua camoctositensHON paboTh
qac qac
1 2 3
W3yuenue TeopeTnyeckoro Marepuaia 50 50
nucuutuab (TO)
PacuerHo-rpaduueckue 3aganus (PI'3) 2 2
Homammee 3ananue (/13) 4 4
Kontponbsubie pabotel 3a0uHnkoB (KP3) 20 20
[ToaroroBka K MpoOMeXyTOYHOU 20 20
arrectaruu (I1A)
Bcero: 96 96

5. epedyeHb y1eOHO-METOIUIECKOTO OOCCIICUCHUS
JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIUIIINHE (MOIYITIO)

y‘{e6H0-MCTOI[I/I‘-ICCKI/IC MaTCpualibl IS CaMOCTOSTEIIbHOM pa6OTBI 06yqaloumxc;1 YKa3aHbl B
n.a. 7-11.

6. IlepeueHb eYaTHBIX U SIEKTPOHHBIX YIEOHBIX HU3JaHUI
[lepeueHp MEYAaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3IaHUN MPUBENICH B TaOnuie 8.
Tabmuna 8— [lepeyeHb Me4aTHBIX M AIEKTPOHHBIX YUeOHBIX U3AaHUN

KonunuecTBo
SK3EMILISIPOB B
OnoOIMoTEKe
(xpome
AJIEKTPOHHBIX
9K3EMILISIPOB)

HIugp/ URL anpec bubnuorpaguueckas ccplika

https://urait.ru/bco | T'munka, H. JI. OOm@as xumus B 2 T.: y4eOHHUK 151 BY30B /
de/512502 H. JI. Tniuuxka ; mox penakuueit B. A. ITonkosa,

A. B. babkoBa. — 20-¢ u3a., mepepad. u qon. — MockBa .
W3narenscrBo FOpaiit, 2023. — 353 ¢. — (Bseicmee
obpazoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod | OOmiast u HeopraHuyecKas XUMus. 3aJa4HUK : yueOHOE
e/432806 nocobue s akagemuueckoro OakanaBpuara/ C. C.
babkuna [u ap.] ; mox pegakuueit C. C. badkunoii, JI. /1.
Tomunuo#. — Mockga : 3narensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axanemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcer : anexrponHslii / bC FOpaiit
[caiiT]

OKUCIIUTENBHO-BOCCTAHOBUTEILHBIC TPOLIECCHI : [
DnekTpoHHBIH pecypc] : yaedHoe mocobue/ T. E. Kpbuiosa,
T. W. ®omuuesa ; C.-IleTepO. Troc. yH-T a3pOKOCM.
pruOOPOCTPOCHUS. - DJICKTPOH. TEKCTOBBIC JaH. - CaHKT-
[erepOypr : U3a-so ['YAIL 2019. - 77 c.

I'ypoB, A. A. Xumus: Teopus U IIpakTukKa. MeTajisl u
e.lanbook.comybo | comasel : yuebHuk / A. A. I'ypos, I1. B. Cautuxos, K. H.
ok/172907 Mennbix ; oa penakiuend A. A. I'ypoBa. — 2-e u3., HCIIp.
— Mocksa : MI'TY um. H.O. baymana, 2019.

Xumus. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI, CTPOEHUE



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

BEIIECTBA, TEPMOIMHAMUKA, KWHETHKA, PACTBOPEI,
ANEKTPOXUMHUSL: [DIEKTPOHHBIN pecype] : yuebHoe mocobue /
T. E. Kpeutosa, T. 1. ®omuuesa ; C.-Iletepd. roc. yH-T
A’POKOCM. MTPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIE JIaH. -
Canxr-IlerepOypr : Uzn-so I'VAIL 2020. - 148 c.

Xumus : yaeOHUK uist By30B / A. A. I'ypoB [u ap.]. - 2-¢
54 X45 u3., crep. - M. : zn-Bo MI'TY um. H. 3. baymana, 2004. - 15
784 c.

OOm@as u Heoprauuueckas xumus : B 2 T. T. 1 : 3aKoHEBI 1
https//znanium.co | xoHuenuu : yaeOHOe mocodue / moa pen. akagemuka PAH
m/catalog/product/ | A. 1O. Ilusamze. - 2-e u3z. - Mocksa : Jlaboparopus 3HaHWi,
1984044 2022. - 495 c. - (YueOHUK 11 BeICIEN MKOJIEI). - ISBN
978-5-93208-576-9. - Tekcr : anexkTpoHHbId. - URL:

OcHOBBI 001IeH XUMHH : yueOHOe ocooue/ B. W. 20

4 ESS Endumos. - 2-euzn. - M. : THOPA-M, 2017. - 256 c.

XuMus: yaeOHUK JJ1s BBICIIMX Y4eOHBIX 3aBefieHui / [ A. A.
https://e.lanbook.co | T'ypoB X465 u nap.]. - 4-eu3n., ucnp. - Mockaa:

m/book/4032 WznarensctBo MI'TY um. H. D. baymana, 2017. -775,[1] c.:
wi. ISBN 978-5-7038-4728-2

7. IlepeyeHb >JIEKTPOHHBIX 00PA30BATENbHBIX PECYPCOB
MH(pOPMALIMOHHO-TEICKOMMYHHKAITMOHHOM ceTn «HTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB MH(POPMAIIIOHHO-
TEJIEKOMMYHUKallUOHHON ceTn «/HTepHeT», HEOOXOAMMBIX JUIS OCBOEHHUS JHCIHILIMHBI
npuBeJieH B Tabmuie 9.

Tabmuuma 9 — IlepedyeHb dJEKTPOHHBIX OOpPA30BATENBHBIX PECypcoB HHGOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTH «HTepHEeT»

URL anpec HaumenoBanue
http//mwww. xumuk. ru/ CaiiT 0 XuMuu
http/Avww. hemi.nsu.ru OCHOBBI XUMUH:

o0Opa3oBaTenbHbIi

CalT /Ui CTYACHTOB
http//lib.aanet.ru/jirbis2/index.php? DNeKTpOHHBIE
option=com_content&view=article &id=28 &ltemid=393 pecypchbl

OoubIMoTeKn

8. Ilepedens MHGOPMAITMOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp mporpaMMHOTO O0OECHEYEeHHSs, HUCIOJB3YeMOro TMPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpOoILIecca MO TUCIUTIIHHE.
[lepeueHb MCIOB3YEeMOTO TIPOTPAMMHOTO oOecrieueHus mpeacrasieH B Tadmuie 10.

Tabnuna 10— Ilepeyenb mporpaMMHOTro obecrieueHus

Ne mi/mt HaumMmenoBanue

1 MS Office u MS Windows

8.2. Ilepeuenp MH(QOPMAIIMOHHO-CITPABOYHbBIX CUCTEM,HCIOIB3yEMbIX npu
OCYIIECTBJIICHHHU 00pa30BaTENIbHOTO MPOIecca Mo AUCIUTIINHE


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

[lepeyeHb HCHONB3yeMBIX HHGOPMAITMOHHO-CIIPABOYHBIX CHCTEM IIPEJACTaBICH B
Tabmune 11.

Tabnuna 11— Ilepeyens MHGOPMAITIOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npengycmotpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepuanbHO-TEXHHUYECKOM  0a3pl, HEOOXOIUMON i  OCYIIECTBICHUS
00pa3oBaTenBLHOTO Mpollecca Mo JUCIUILINHE, MPEJCTaBIICH B TabmuIel 2.

Tabmuna 12 — CoctaB MaTepHAIBHO-TEXHUYECKOM 0a3bl

Howmep aynuropun
HanmMeHoBaHuMe cOCTaBHON YacTH MaTepHalIbHO-TEXHUUECKOH 0a3bl | (IpH
HEOOXOITMMOCTH )

Ne
/o

1 | JlekiiuoHHAas ayAUTOPHSI C UCIIOJIB30BAHUEM JIEMOHCTPAIIHOHHBIX 32-01 (I'actemno,15)
Ta6JII/IL[ U CXCM, Hepno,unquKoﬁ CHUCTEMbI XUMHNUYCCKUX IJICMCHTOB
. N.MenneneeBa, o0pa3iioB MUHEPATIOB, MOJEIIEH
MIPOCTPAHCTBEHHBIX PEUIETOK.

2 | Cnenuanu3upoBaHHaAs XWMHUYECKas J1abopaTopus ¢ 33-02, 33-04
HCIIOJIb30BAHUEM JIEMOHCTPAIIMOHHBIX IJIAKaTOB, JtabopatopHbeix | (I"actemno,l5)
CTCHJIOB M YCTAaHOBOK JJIsl OTPE/CICHHS SKBUBAJICHTA METALJIa,
M3MEPEHUS JIEKTPOJHBIX MIOTEHIIMAIOB, CKOPOCTH KOPPO3HUH -
METaJIOB - MIJITMBOJIETMETPBI; aHATUTHUECKUAE U JICKTPOHHBIC
BECHI; 1abopaTtopHble pH-MeTphl, HEHTPU(YTH U KaJOPUMETP.

10. OueHouHBIE CpeACTBA I TPOBEACHUSI TPOMEKYTOUYHOUN aTTeCTaIlluu
10.1. CoctaB OLCHOYHBIX CpPEIACTBIUIA TPOBEICHUS ITPOMEKYTOYHOW aTTeCTalluu
oOyyaronmxcsi 1Mo AUCIUTUIMHE MpuBeIeH B Tabauie 13.
Tabnuna 13 — CocTaB OLIEHOYHBIX CPEJICTB IS TPOBENICHUS IIPOMEXKYTOUHOM aTTecTaluu

Bug npomexxyTouHoil aTTecTaunu IlepedyeHb OIEHOYHBIX CPEJICTB

JuddepeHinpoBaHHbIN 3a4ET Cnucok BOIIpOCOB;
Tectsr;

10.2. B xauecTBe KpUTEpPHUEB OICHKH YPOBHS CQPOPMHUPOBAHHOCTH (OCBOCHHS)
KOMITIETEHIIMI OO0ydaronmMucs MpUMeHsieTcsl S5-0ajulbHas IKajda OLEHKH CQOPMHUPOBAHHOCTU
KOMIIETEeHIIN, KoTopas mpuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOKET MCIOJIB30BATHCS
100-6amnpHas  mKama ~ MOAYIBHO-PEMTHHIOBOM  CHCTEMBbl ~ YHUBEpPCHTETa,  IpaBHIIa
MCIIOJTb30BAHMS KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKATbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oueHku ypoBHS cQOPMHUPOBAHHOCTH KOMITETEHIIUN

Or1eHKa KOMIIETEHIIU

5-0aTbHAs TTIKUTA XapakrepucTika COPMUPOBAHHBIX KOMIICTEHLIHIA
— 00y4aroUMHCS DIIYOOKO U BCECTOPOHHE YCBOMJ IMPOrPaMMHBINA
MaTepuai,
CODIIHOD ~ YBEPEHHO, JIOTUMHO, OCIEAOBATENIBHO U TPAMOTHO €TI0 H3/IAraeT;
GATICHON — ONUpasCh HA 3HAHUS OCHOBHOM W JONOJHHUTENHHOM JIUTEpaTyphl,

TECHO MPUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUS C HpaKTquCKOﬁ
JACATCIIbHOCTBIO HAIIPpaBJICHH S,
— YMCJIO 00OCHOBBIBAET U APTYMCHTUPYCT BBIIBUTACMBIC UM UJICU




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

— JIeJIacT BBIBOJIBI M OOOOIICHHUS;
— cBOOOJIHO BJIAJICET CUCTEMON CHEIIMATIM3UPOBAHHBIX MTOHSATHH.

(XOPOLIO»
<GA4YTCHO»

— 0OyJaIOLMICS TBEPIO YCBOMJI MPOTPAMMHBIN MaTepHal, TPaMOTHO H
M0 CYIIECTBY WU3JaraeT €ro, ONHpasCh Ha 3HAHUS OCHOBHOM
JUTEPaTYpHhI;

— He JIONYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAHHUS C MPAKTHUYECKOM JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4HbIE MOJIO0KEHHUS;

— JIeJIacT BBIBOJIBI M 00OOINCHHUST;

— BJIAJICET CHCTEMON CIEIUAIN3UPOBAHHBIX ITOHSITHH.

«YOOBJICTBOPUTCITEHO»
<GAYTCHO»

— 00OyJaroONMICsl YCBOMJ TOJIBKO OCHOBHOHW IMPOTpaMMHBIA MaTepual,
MO CYIIECTBY H3JIaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEpaTyphl;

— JIOMYCKAaeT HECYIECTBEHHbIC OMMOKA  HETOYHOCTH;

— UCIIBITHIBACT 3aTPYAHEHUSI B MPAKTHYECKOM MPUMEHEHHU 3HAHUU
HaIpaBJICHUS;

— cnabo apryMEeHTHPYeT HaydHbIE TOJIOXKCHHS,

— 3aTpyaHseTcs B GOpMyIHpPOBAaHUH BBHIBOJIOB U OOOOITICHUI;

— YaCTHYHO BJIQJICET CHCTEMOH CIIeINaTN3UPOBAHHBIX TTOHATHH.

<HCYIOBJICTBOPUTCIIBHO»
(HC 3a4TCHO»

— oOyJaronmicss HE YCBOWJI 3HAUUTEIBHOH YacTH IPOrPaMMHOIO
Marepuana;

— JIOTIYCKaeT  CYUIECTBEHHbIE  OMMOKM W HETOYHOCTH  IpH
paccMOTpEeHUH MPoOIIeM B KOHKPETHOM HaIlPaBIICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUUYECKOM TPUMEHEHUH 3HAHUI;

— HE MOKET apryMEHTHPOBATh HAYYHBIE ITOJ0KECHHUS,

— He GOopMyNHUpYeT BHIBOAOB U 000OIEHHUI.

10.3. TumnoBbIe KOHTPOJIBHBIC 3aaHUSI UM HHBIC MaTCPHAIBI.
Bompocsr (3a1aun) a1 Sk3aMeHa MpecTaBiIeHbl B Tabmuie 15.

Tabnuua 15 — Bormpocs! (3agaun) 1uist 2K3aMeHa

Ne i/t

Kon

[lepedyens BompocoB (3a1a4) AJs IK3aMeHa
WHJIMKaTOpa

VY4eOHBIM JIAaHOM HE MPETYCMOTPEHO

Bompocs! (3amaun) muis 3auera / qudip. 3auera mpeacraBiieHsl B Tadbmuie 16.
Ta6muma 16 — Borpock! (3amaun) mist 3aueta / mud. 3auera

Ne i/m [lepedyens BompocoB (3amav) st 3auera / mudd. 3agera

Kon
WHIAUKATOpa

1. KBaHTOBO-MexaHMY€eCKask MOJENb CTPOCHHS aToOMa. OIIK-2.3.1

CMBICIJT .

CdopmynupyiiTe OCHOBHBIE ITOJIOKEHUS KBAHTOBOW MEXaHUKH :
1.KBanTOBas sHEpTUS

a. KopnyckynsipHO-BOJIHOBOM Ayalu3M, JaTh MOHITHUE, ONIPEICICHUE

0. YpaBuenue Jle-bpoiins, 1ath MOHATHE, ONpPEACTICHUE

2. [Ipunnun HeonpeneneHHoCTH [ elizenOepra, MaTeMaTH4YECKast

3anuch MpUHILIKMIA HeonpeaeneHHocTH ['elizenbepra, (usnyeckuii

2. AtoM. CdopMynupyiTe onpeneieHne MOHITUS «aToOM». ATOMHOE OIIK-2.3.1

SIIPO, TIOHSITUE, OMpEeNIeJIEHUEe, COCTaB ATOMHBIX siIep. 3aKOHbI




JBUKCHHS] MUKPOYACTHII, BOTHOBAS (PYHKIHSI, aTh OMPEICICHIE 1
MOHSATHE BOJTHOBOU (D)yHKIUH.

VYpasuenue llIpenunarepa mis aroma Bogopoaa. Chopmynupyite
MOHSTHE BOJTHOBOH pyHKMH, KBanTOBBIC yMca. JlaliTe
ornpenenenrne KBaHTOBBIM ynciaM, UX PU3NYECKHI CMBICII.
[IpuBeauTe mpuMepsl 3alI0THEHUST aTOMHBIX OpOUTasei
sJeKTpoHaMHu , naiTe noHstus [Ipunnuny 3anpera [laynu, [IpaBuny
Xynpja, npasuiny Kinedkosckoro.

OIIK-2.3.1

[lepunonuueckas cucrema [[.1. MenneneeBa. Chopmynupyiite
noustue [lepuoanueckoii cuctemsl 3eMeHTOB. Cdopmynupyiite
[Tepuonuueckuit 3akoH MeHeneeBa, U AaiTe COBPEMEHHYIO
dopmynmupoBky. Jlaiite onpenenenue rpynimsl, neproja B I1C.

OIIK-2.3.1

[leprnoMYHOCTh U3MEHEHUS CBOWCTB 3JIEMEHTOB, CPOPMYIHPYHTE U
JafTe ONpeeIeHNEe TAKUM ITOHATHAM, KaK paJnyc aTOMOB M HOHOB,
SHEPIrUM WMOHU3ALMH, CPOACTBO K DIJIEKTPOHY,
3JIEKTPOOTPULIATENIBHOCTD, OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS
crnocobHocTh. [IpuBeauTe npuMepsl U OOBSICHUTE 3aKOHOMEPHOTO
VM3MEHEHHUS CBOMCTB 110 IEPUOAY U IO IPYIIIIE.

OIIK-2.3.1

XUMHYECKasi CBsI3b, CHOPMYITUPYHTE TOHITHE XUMHUYECKON CBSI3H.
HazoBute ocHoBHbIE XapakTtepuctuku X.C. KBaHTOBO-
MEXaHUYECKUE MPEJCTaBICHUS O IPUPOAE XUMUUECKON CBSI3U,
teopus [eiitnepa u JIonioHa, AaiiTe MOHATHE 0Opa30BaHUS
JTBYXaTOMHOH MoJieKyibl. CpopMyIupyiTe MOHITHE METO1a
BaAJICHTHBIX cBs3el, ykaxute tunsl XC. [IpuBeaure npumepsl.
KoBasieHTHas cBS3b, AaTh ONpeeIeHUE, TPUBECTH IPUMEPBI.

OIIK-2.3.1

ChopmynupyiiTe MOHATHE XUMUYECKOH CBS3U.
HeBaneHnTHbIE THUIIBI CBS3U: METAUIMYECKasA, JTAWTE ONPENCIICHUE
TaKOM CBSI3U U OOBSCHUTE MEXaHW3M OOpa30BaHMS .

OIIK-2.3.1

CdopmynupyiiTe TOHATHE THOPUIU3ALUN aTOMHBIX OpOUTANIEH.
[Nepeunciute Buabl TuOpuan3anuii. JlaiiTe onpeaencHue MOHATHS O
MOJIAPHOCTH MOJIeKy. [IpuBenuTe mpumepsl NOISAPHON U
HEIOJIIPHON MOJIEKYJIBI.

OIIK-2.3.1

Chopmynupyiite mnoHsTHE XUMHYECKOW TepMoauHamuku. Jlaiite
ofpesieNieHre MOTHOM YHEPTUH CUCTEMBI, €€ (PU3uYecKuil CMBICT,
copMyaupyiTe MepBbIil 3aKOH TepMOIuHaMUKH. JlaiiTe
ONpeIeTICHNE BTOPOrO U TPETHETO 3aKOHA TEPMOAMHAMHUKH.

OIIK-2.3.1

10

ChopmynupyiiTe MOHSITHE XUMHUYECKON KUHETuku. Jlaiite
OIIpe/IeJICHNE OCHOBHOTO MOCTYJIaTa XMMUYECKOU KMHETUKH.
CdopmynupyiiTe MOHATHE MOJEKYISPHOCTH PEAKUHUH U MOPSIKa
peakuuu. Ilepeuncnute GakTopsl BIHSIONIE HA CKOPOCTD
XMMUYECKON peakiuu. YpaBHeHHE AppeHuyca , ypaBHeHue BaHt-

T'odda.

OIIK-2.3.1

11.

CdopmynupyiiTe moHsiTHE pacTBOpa. Ha3oBuTEe OCHOBHBIC
XapaKTepUCTUKN pacTBopa. [laiiTe mOHATHE O CTOCO0aX BHIPAKEHUS
KOHLIEHTPALIMI pacTBOPOB, KAKWE BUbl KOHIIEHTPAIUH CYIIECTBYIOT.
KommraruBaeie CBOMCTBA paCTBOPOB, JANTE ONPENAEICHUE ITOTO
MOHATHS. YKaXUTE 3aBUCUMOCTb TEMIIEPATYPhl KPUCTAJUIM3AaLNU U
KUTIEHUSI OT KOHIIEHTPAIlUU PacTBOpA.

OIIK-2.3.1

12

CdopmynupyiiTe TOHATHE 30HHOW TEOPHH KPUCTAIIIOB, JTAliTe
olpejieNieHre pealibHbIX KpucTauioB. JlaiiTe onpenenenue
HECTEOXUMETPUUYECKUX COCAMHEHUU WM COETUHEHUN TEPEMEHHOT0
COCTaBa, MPUBEIUTE MPUMEPHI KPUCTAJUIOB IEPEMEHHOTO COCTaBa

OIIK-2.3.1




13. CdopmynupyiiTe MOHSATHE PACTBOPOB 3JIEKTpoJuTOB. HazoBuTe OIIK-2.3.1
CBOMCTBA JICKTPOIUTOB, DJICKTPOIUTHUUYECKAS IUCCOIUAIUS,
orpeseNieHne U (PU3NUYSCKUI CMBICIT ATOTO SIBJICHUSI.

14. ChopmynupyiiTe MOHATHE BOJIOPOIHBIN MOKazaTenb. JlaTh OIIK-2.3.1
orpeneneHrne HMOHU3aUUU BOJbl. OOBSICHUTH TEOPUIO IHCCOIMAIINT
KUCJIOT ¥ OcHOBaHMH. [IpuBecT mpuMepbl AUCCOLUALINY CIa0bIX U
CUJIBHBIX 3JIeKTposnTOB. Hanucates ypaBHeHne OcTBanpaa.

15 Cdopmynupyiite monsitue [Ipoussenenue pacreopumoctu. Jlaiite OIIK-2.3.1
oIpesieNieHre mpoliecca pacTBopeHus. HMoHHO-0O0MEHHBIC peaKInu,
JaiiTe OmpeeeHre THAPOIN3a COJIeH, TePeUnCIUTe BU/IbI
TUJIPOJIN3a, IIPUBEIAUTE IIPUMEPBI.

16. Chopmynupyiite noHsatue OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX OIIK-2.3.1
npoueccoB. [laiTe onpenesieHne OKUCIUTENb, BOCCTAHOBUTEND,
MIPUBEIUTE IPUMEPHI U YKOKUTE B KAKUX CIyJasXx MOXET OJUH U TOT
K€ DJIEMEHT BBICTYIATh KaK OKUCIHUTENb WM KaK BOCCTAHOBUTEI.

17. Copmymupyiite mousaTHe «IEKTPOIHBIN MOTeHITHA. [laiiTe OIIK-1.B.1
ompeneneHrue U GU3NISCKUI CMBICIT JBOWHOTO 3JIEKTPUYECKOTO
ciost. OOBsICHUTE SIBJIEHUA CKayKa MoTeHnHnana. Hanummre
ypaBHeHue HepHcra. DnekTposu3 pacniaBoB U pacTBOPOB, JaiiTe
OTIpe/ieNIeHNE ATOTO SBJICHUS, HAMUIIMTE MPOIECCHI IPOTEKAIOIIE
Ha aHOJIE M Ha KaToJeE.

18. Cdopmynupyiite moHsTue Koppo3us MetauioB. Hazoute daxropsi, | OIIK-1.B.1
BIIMSIIOIME Ha KOPPO3UIO METAJIOB. OOBICHUTE MEXaHU3M
KOPPO3MOHHBIX ITporieccoB. Haz3oBuTe crocoObl 3aMThl OT
KOpPPO3UH.

19. Copmynupyiite nousarue crtamu. HazoBuTe 0CHOBHBIE OIIK-2.3.1
KOHCTPYKIIMOHHBIE MeTasuibl. CBOMCTBA AlIFOMUHMSL., XpoMa,
XKenesa, ux nomsydeHue 1 pahuHUPOBAHUE, UCIIOIb30BAaHUE B
CaMOJIETOCTPOCHUH U MPUOOPOCTPOCHUH.

20. ChopmynupyiiTe TOHATHE MOIUMEPOB., CTPOEHUE TOJIUMEPOB U OIIK-2.3.1
CrocoOBbI MOJTy4€HU s, HA30BUTE IPUMEHEHUE ITOJIMMEPOB B
MPOMBIIITIEHHOCTH

21. ChopmynupyiiTe moHsATHE XUMHYEeCKOM uaeHTUukanuu Bemects, | OIIK-1.B.1

Ha3zoBuTe MeTObI KOIUYSCTBEHHOIO aHaIn3a . Kaxme BUbI
HHCTPYMCHTAJIILHOT'O aHaJIM3a Bbl 3HACTC.

[lepeyerb TeM I KypCOBOTO MPOEKTHPOBAHUS/BHIMIONHEHUS KypcOBOH pPabOTHI
npeacTaBeHbI B Ta0mwuie 17.
Tabmuna 17 — [epeueHb TeM J1s1 KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS KYpCOBOM PabOThI

No 11/ [TpuMmepHbIil mepedeHb TeM sl KypcOBOTO MPOEKTHPOBAHUS/BBITIOTHEHHS
o TI/11 o
KypCOBO# paboThI

Y4yeOHBIM MJIAHOM HE TPETYCMOTPEHO

Bompocel ass  mpoBeneHUs NPOMEXKYTOUHOHM arTecTalilud B BHUJE TECTHUPOBAHUSA
npeacTaBiaeHbl B Tabmwmie 18.
Tabnuma 18 — [IpumepHBIi IepeYeHb BOIIPOCOB ISt TECTOB

Ne n/m [TpumepHBIil epeyeHb BOMPOCOB JIJIsl TECTOB Kon
WHANKATOpa
1. | DHepruto 3IeKTPOHA MOTHOCTHIO XapaKTepU3ylOT KBAHTOBBIC YHCIA ... OIIK-2.3.1
a.l mm;
b.nu m ;
C.Myg s ,




dnu(;

B atome, anekrponHas GopMyiia KOTOPOTo
15225%2p°3523p®3d1%4s24p®4d®5s?, ... BaneHTHBIX HICKTPOHOB . ..
a.3;

b. 2;

c.9;

d.b.

OIIK-2.3.1

CnuHOBAasi BAJICHTHOCTB 3JIEMEHTA 1C B OCHOBHOM COCTOSIHUM paBHA ...
a. 5; b. 2;
d.3; e 4

OIIK-2.3.1

B arome XxuMHUYECKOTO 3JIEMEHTA .... TPU P-3JEKTPOH Ha BHELIHEM

9HepFeTI/I‘leCKOM ypOBHe.
a. Sc; b. Sb;
d. Ge; e. Si

OIIK-2.3.1

HaunGonee 31eKTpooTpuIIaTENbHBIM 3JIEMEHTOM CPEAN MPEICTABIECHHBIX:
a. HaTpHil;

b. 6powm;

C. ¢pTop;

d. xkucmopon

OIIK-2.3.1

Pacmonoxxuts a5emenTsl ||A moarpynmnel B mopsijke yCUICHUS
METAJNIMUECKUX 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

OIIK-2.3.1

B xnopune kanbiust CaCly ... xumudeckast CBS3b.
a. HEeToJIIpHAask KOBAJICHTHAS,

b. monspHas koBaJeHTHAS

C. HOHHASI;

d. MeTayuinyeckas

OIIK-2.3.1

I'a3, mpucyrcTByronmii B crparocepe, KOTOpblil OTQHIBTPOBBIBACT
HEKOTOPBIC U3 COTHEYHOTO YIABTPAPHOIETOBOTO U3ITYUCHUS U
obecnieunBaeT S())EKTUBHYIO 3aLUTY OT JIy4€BOTO TOPAKECHUS )KUBBIX
CYILIECTBA.

a. ['emmit;

b.o30H;

C. KHCIIOPO/a;

d. meran

OIIK-2.3.1

Merannypruueckuii mpouecc, B KOTOpOM METAILI NTOJIYYEH B
pacmIaBJI€HHOM COCTOSIHUH, HA3bIBAETCH

a. BBIILIABKA,;

b. 0Oxur;

C. IpOKaJIMBAHUC,

d. nena pasmereHus

OIIK-2.3.1

10.

Sapo aToma BOJOpOAa COCTOUT H3:
a. 1 mporon; b.1 mporon + 3 HEHTPOHQ,;
C. | neiitpon d. 1 anexrpon

OIIK-2.3.1

11.

DK30TepMUUECKasl PEAKIIUS XapaKTePU3yeTCsl YCIOBUEM ...
a. AH=0; b. AH>0 ;
c. AH<O; d. AS>0

OIIK-2.3.1

12.

dopMmyna sl pacyeTa W3MEHEHUS DHTAIBIIUU B XOJAE€ XUMHYECKOMN

OIIK-2.3.1




peakuuu, npoTekaroleil no ypasuenuto 2A + 3B = C + 4D, umeer Buu:

a. AH® = (AHc + AHp) - (AHa + (AHg);

peaxuun

b. AH®  =(AHc+4 AHp)- (2 AHa+ 3 AHg);

peaxuuu

c. AHP = (2 AHp +3 AHg) - (AHc + 4 AHp);

peaxuun

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

peakimn

e. AH 0 = (AHa + AHg) + (AHc + AHp)

peaxuun

13.

3aKoH, KOTOPBIH TIIACHT, YTO KOJMYECTBO Ta3a, PaCTBOPCHHOIO B
YKHJIKOCTH, TIPOITOPIIHOHATIBHO €0 MaplHalbHOMY JaBICHHIO

a. 3akoH [lampToHa

b. 3akon I'eii JIroccaka

C. 3aKkoH I'eHpu

d. 3akoH Payss

OIIK-2.3.1

14.

BeipaskeHue /17151 KOHCTAaHTBI PABHOBECH I CHCTEMBI 00PaTUMBIX PEaKIIHit
2Nz (1) + O2(r) < 2 N0 (1) umeer Buz ... (oTBeT )

= INOF -\ INO]
[N, F’[O;] [N 1[O,]
INJFIO] . _INOF

C. )
[N,OF" NI

OIIK-2.3.1

15.

Kakoii 13 BUI0B KOHIIEHTPALU SBISETCS TPUOIU3UTEIBHOI
(TexHUYEeCKOM)

a.TMpoLeHTHAasI

b. MmonspHas

C. HOpMaJIbHas

d.tutp

OIIK-2.3.1

16.

Kaxoe BerecTBO sBIsIeTCS OCHOBOM (DM3MOIOTHYECKOTO pacTBopa
a.KBr

b.NaCl

c.LiCl

d.NH4CI

OIIK-2.3.1

17.

HentpanbHas cpena umeer:
a. pH=7.

b.pH=11

c. pH=2

d. pH=5

OIIK-2.3.1

18.

denondranerH B paCTBOPAX IIEIOYEH CTAHOBUTCS:
4. MAJJMHOBBLIM

b. Kpacubim

C. CHHUM

d.oxénreiM

OIIK-2.3.1

19.

OTpuaTenbHO 3apsHKEHHBIC HOHBI HOCAT Ha3BaHHE:
a. KATHOHBI

b. anuonbI

C. IPOTOHBI

d.HeHTPOHBI

OIIK-2.3.1

20.

IlomoxuteapsHO 3apsSHKCHHBIC MOHBI HOCAT HA3BAHHC:
a. KATHOHbI C. IPOTOHBI

OIIK-2.3.1




b. annoHsI d. HefiTpoHBI

21. | Tlpouecc Fe“" + 2e = Fe" nporcXoauT B rajbBaHn4eckoM daemente ... | OINK-1.B.1
a.Mg | MgCl, || FeSOq4 | Fe
b.Al | HCI | Fe
c.Al | AICL || FeCl; | Fe
d.Fe | FeSO4 || CuSO4 | Cu
22. | HasnexrpomaxBralibBaHH4eCKOMAJIEMEHTE OIIK-1.B.1
Fe | Fe(NOs3)2 || Pb(NO3)2 | Pb poTekatoTIpoIeccsl ...
a. Fe’-2e=Fe’"; Pb*" +2e =Pb’ ;
b. Pb’-2e=Pb*"; Fe** +2e = Fe’;
c. Pb’-2e=Pb’"; Pb™" +2e = Pb’;
d. Fe’-2e=Fe’"; Fe*" +2e = Fe’;
23. | Tlpu sneKxTpoar3e BOJHOTO pacTBOpA ... Ha HHEPTHBIX DJIEKTPOIaX OIIK-1.B.1
BBIJICTISIIOTCS TOJABKO BOJIOPOJ U KUCIOPOI.
a. ZnCh; b. KF ; ¢.ZnSO, ;d. KCI;
24. | Tlpu saeKTpoar3e BOJHOTO PACTBOPA ... HA AJIEKTPOAaX MPOUCXOISAT OIIK-1.B.1
nporeccr: 2H,0 + 2e = H, +20H , S —2e=8°
a. Na;SOy; b. CdSO4 ;
c.CuS ; d.Na,S ;
€. Na2803
25. | TIporecc, mpoTeKarommii mpH JIEKTpoin3e pactBopa xnopuaa meau(Il) OIIK-1.B.1
CuClk HamIaTHHOBOM aHOJIe, OITUCHIBACTCS YypAaBHEHUEM
a.2ClI -2e—Cl,
b. 2H20-4é—>02+4H+
c.Pt-2& —P¢"
d.Cu¥+28 -
26. | Ilpu 27eKTpOXMMHYECKON KOPPO3UU B CHCTEME “MarHUil — 0J10BO” B OIIK-1.B.1
KUCJION cpelie Ha KaTo/e o0pasyercs ...
a. Mg2+ ; b.H,
c.Sn""; d. OH ;
27. | Tlpu 57eKTPOXMMHYECKOH KOPPO3HH B CHCTEME "UHK - cepedpo” B OIIK-1.B.1
KUCJION cpefie Ha aHoJe oOpasyeTcs ...
a. zZn"* b.Ag" c.H, d. OH
28. | s 3anmThl KaIMHUS OT KOPPO3HUH BO BJIAYKHOM BO3JIyXe B KAYECTBE OIIK-1.B.1
KaTOJHOTO MOKPBITUS MOXKHO MCIIOJIb30BATh ...
a. Al; b. Mn;
c.Co; d.Cr;
29. r . . . OIIK-1.B.1
aIbBaHUYECKU dTIeMeHT BonbTa COCTOUT M3 IUHKOBOW M METHON
MIJIACTUH, TOTPY)KEHHBIX B PacTBOp CepHOI kucioTel. Ha
3JIEKTPOJax 3TOTO rajibBAHMYECKOTO 3JI€MEHTa MPOTEKAIOT
CIICAYIOLTIE TTPOIECCHI:
aA:Zn-28 7" K:2H +2&— H;
b.A:Cu-2¢&— Cu* K:2H" +2& — Hp
C.A:Zn-28—Zn*" K:Cu?*+2&— Cu
d. A: Zn —2 & — Zn?* K: 2H,0 -4 & — O + 4H"
30. | B cocraB npoaykToB KOHTakTHOH Koppo3un Cru Ag B KHCIION cpene OIIK-1.B.1

BXOOUT ...




a. Cr(OH);

b. Ag.O

C. cosim xpoma (I11)
d. conu cepebpa (1)

31. | [lns yBenmu4eHHsI CKOPOCTH peakuuu (TemmeparypHblii koddduiment | OIIK-1.B.1
paBeH 3) B 27 pa3 HYXHO TOBBICHUTh TEMIIEPATypy Ha ... TPaIyCOB.
(wmcno30)

32. | Cropocth peakuwuu (TemmepaTypHbiid kKodddunment pasern 3) mnpu | OIIK-1.B.1
noBbimieHun Temmeparypbl oT 300°C nmo 340°C yBenumuuBaercs B
pa3.(aucao 81)

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AMCHMILUIMHE OOYYaIOMMXCS 3a04HON (HOpMBI
o0yJeHwUs1, TIpeicTaBlIeHbI B TabwIe 19.

Tabmuna 19 — [lepeyeHb KOHTPOJIBHBIX pabOT

No /i [lepeuenb KOHTPOJIBHBIX PadbOT

1 OHepreTuka XMMHUYECKUX MPOIIECCOB

1.1 Pacuet TemynoBbIX 3(})eKTOB XMUMUYECKUX PEAKIUIC HCIIOIb30BaHUEM
CTaHAaPTHBIX TEPMOAMHAMUYECKUX (PYHKIUH.

1.2 DneMeHThl XUMHUYECKON TepMOIMHAMUKH

2 XuMHUYecKas KHHETHUKA

2.1.MexaHu3M XMMHYECKOW peaKIuu

2.2.CKOpOCTh XMMUYECKOH peakiuu

2.3.Biausinue koHLeHTpauu peareHToB. OCHOBHOM 3aKOH KWHETHUKU
2.4.BnusitHue TeMIiepaTypbl. JHEPIUs akKTUBAILIMU TTpoIecca.

2.5. Bnusnue xkaranuzaropa. [loHsTue o karanuse

2.6. XuMunueckoe paBHOBECHE.

3 Ctpoenune aToma
3.1.KBaHTOBO-MeXaHHUUECKasi MOJIEIb CTPOEHHUSI ATOMA.
4 [Tepuonnueckuii 3akoH. [leproAMYHOCTH CBOMCTB XUMHUYECKHX DJIEMEHTOB U UX
COCIMHEHUI.
5 Xumnueckas cBsi3b. CTpOeHHE MOJIEKYNT CTPOEHUE TBEPAOTO BEIIECTBA.
6 DJIeMEHTBI XUMUHU MOJIYIIPOBOJHUKOB
7 PacTBOpBI, TUICTIEPCHBIE CUCTEMBI, CTOCOOBI BRIPAKEHHUSI COCTaBa PACTBOPOB.

TepMO,HI/IHaMI/I‘{eCKI/Ie XapaKTEPUCTUKU ITpoHecca 06pa3013aH N paCTBOPOB. CUJIBHBIC U
cia0bie SJICKTPOJIUTBI, MOHHBIC PABHOBCCH A B BOOAHBIX PACTBOPAX, IMPOU3BCIACHUC

PaCTBOPUMOCTH
8 DNIeKTpOAHBIEC TOTEHIMANA . DJIEKTPOABUIKYIIIME CHUIIBL.
9 DJIeKTpOoH3
10 Koppo3sus metamion
11 DU3NKO-XUMUYECKUE CBOMCTBA IOJIMMEPOB.
10.4. Metoauueckue  Martepuaibl,  ONPENCNAIONME  MPOIEAYphl  OLEHHUBAHUS

UHJMKATOPOB, XapaKTEpU3YIOUMX d3Tanbl (OPMHPOBAHUS KOMIIETCHIIMH, COJepkKarcs B
JOKaJIBHBIX HOpMaTUBHBIX akrax [YAIL pernamMeHTHPYOLMX TMOPSJIOK H  HPOUEIypYy
MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallui O0Y4arolmXCs
I'VAIL

11. Meroanyeckue yka3aHus sl OOyJarOMMXCsl MO0 OCBOCHHIO JTUCHUTIITUHBI
Llenpro TUCIUTIIMHBI SBJISETCS — MOJYUYCHHUE CTYJICHTaMHU HEOOXOIUMBIX 3HAaHWH, YMEHUN U
HaBBIKOB B OOJACTH XMMHH, YTO TMO3BOJUT KM YCIEIHO peliaTh TEOPEeTHYEeCKue u




IPAaKTUYECKHE 33Ja4l B TEXHOJIOTHH IPOU3BOACTBA MAaTEPHAIIOB, 3JIEMEHTOB, IPHOOPOB U
CHCTEM;

OOyuaronmecs: TOHKHBI OCBOUTH AMCLUMILIMHY HAa YPOBHE, MO3BOJISIONIEM UM MPUMEHHUTH
HaBBIKM B c(epe ympaBlIeHHS B €ANHOW TPAHCIIOPTHON CHCTEME, MOJYYUBIIETO MOATOTOBKY
no obOpasoBarenbHO#l mporpamme OakanmaBpa 23.03.01(01) «TexHOJOrHS TPAaHCIIOPTHBIX
IPOIECCOB», IO HampaBieHUI0 «OpraHu3amus MEepeBO30K M YIPABJICHHE B €IWHOMN
TPAHCIOPTHOM CUCTEMEN»

11.1. Meroauyeckre yKazaHHs JUIsi OOYJarONMXCS 110 OCBOCHHIO JICKIITMOHHOTO
Marepuana

OcHOBHOE Ha3Ha4YeHHE JIEKIIMOHHOTO MaTepualia — JOIMYECKH CTPOMHOE, CUCTEMHOE,
IyOOKOoe W sICHOE HW3IOKEeHHe YydeOHoro Mmartepuana. HasHaueHue COBpEMEHHOH JEKIWU B
pamMKax TUCHUILIMHBI HE B TOM, YTOOBI MOJYYHTHh BCIO HH(MOPMAIIMIO 1O TEME, & B OCBOCHUU
dyHIaMEHTATBHBIX TPOOJEM TUCHUIIMHBI, METOJIOB HAyYHOTO TIO3HAHUS, HOBEUIIMX
JTOCTHIKEHUW HaydyHOU MbIcaM. B ydeOHOM mpoliecce JEeKIHs BBITOIHSIET METOI0IOTHYECKYIO,
OpraHU3aIMOHHYIO ¥ WH(OPMAITMOHHYIO (yHKIHH. JIEKIUs pacKpbIBaeT MOHATHIHBINA ammapaT
KOHKpETHOW 00nacTu 3HaHUs, €€ MpoOJeMbl, JaeT LeIbHOE MpEACTaBiIeHUE O AUCLHUIUIMHE,
MOKAa3bIBAE€T B3aUMOCBS3b C IPYTUMU JUCHUIITIUHAMH.

[Lranupyembie pe3yinbTaThl TP OCBOSHUH O0YJAIOUMMHUCS JICKIIMOHHOTO MaTepHaa;

— TIOJIyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OIIPEIEIACTCS LIEJIEBOM YCTAHOBKOM K KayKJ10M KOHKPETHOU TEME;

— TIOJyY€HUE OMBITa TBOPUECKON paboThl COBMECTHO C MIPETOJaBaTeNIeM;

— pasBuTHE TpOo(deCcCCHOHANBHO-/CIOBBIX  KA4yecTB, JIOOBU K MpEeaMEeTy U
CaMOCTOSATEIBHOTO TBOPYECKOTO MBILUICHUSI.

— TOsBIIEHHE HEOOXOAUMOro HHTEpeca, HEOOXOAMMOTO sl CAMOCTOSTETFHOM PaboThI;

— TIOJIyd€HHE 3HAaHUM O COBPEMEHHOM YpPOBHE pa3BUTHsS HAYKM W TEXHUKA H O
MIPOTHO3€ WX Pa3BUTHUs Ha ONMkKaiIme rofpl;

— Hay4YUThCS METOAMYECKH 00pabaThiBaTh Marepuan (BBIACISTH TJIaBHBIC MBICIU U
MOJOKEHHS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSITh MX B  PA3IMYHBIX
dopMynupoOBKax);

— TOJy4eHHE TOUYHOIO MOHUMAaHUs BCeX HEOOXOIMMbIX TEPMUHOB U TTOHSTHI.

JlekuuOHHBIN MaTepuanl MOMKET CONPOBOXKAATHCA JEMOHCTpalMed CclaljoB u
HCIIOJIB30BAHMEM PA3aTOYHOIO MaTephalia TpPH TPOBEICHUH KOPOTKHX JHUCKyccHil 00
0COOCHHOCTSIX MPUMEHEHHUS OTAETbHBIX TEMATHK 110 AUCIUIIIINHE.

CrpyKTypa IpeocTaBJICHUS JICKIIMOHHOIO MaTepuaa:

- JIGKIIUY COTJIacHO pazneram (Tadi.3) u remam (tadm.4).

— Bcerynnenue — wacTh JIEKUMH, I1€1b KOTOPOM - 3aMHTEpPECOBaTh M HACTPOUTh
ayIUTOPHUIO HA BOCIPUSTHE Yy4eOHOro Martepuana. B ero cocraB BXOAsT: (HOPMYIHPOBKA TEMBI
JEKIUH, XapaKTEepUCTHKA €e npodeccuoHanbHOW 3HAYUMOCTH, HOBHM3HBI M CTEIEHH
M3YYEHHOCTH, LEJIHU JIEKUUH; H3JO0KEHHE IUIaHa JIEKI[MH, BKIOYAIOLUIEI0 HAaMMEHOBAHUS
OCHOBHBIX BOIIPOCOB, IMOJUICKAIMX PACCMOTPEHUIO Ha  JIEKIUH; XapaKTepucThKa
PEKOMEHIYeMOM JUTepaTypbl, HEOOXOJAUMOW JUIsi OpPraHU3alMH CaMOCTOSTEIBHOW pabOoThHI
CTYACHTOB; PETPOCIEKIMSI-HAIIOMUHAHUE O BOINPOCAX, PACCMOTPEHHBIX Ha MPOUUIOW JIEKUHH,
CBSI3b MX C HOBBIM MaTepUalioM, YKa3aHWE Ha €ro poJjib, MECTO M 3HAYCHHE B JIaHHOM
JUCLMIIJIMHE, a TAKKE B CUCTEME APYIUX HAYK.

— OcHOBHasl 4acTh - HM3JIOKEHUE COJEpPKAHUS JIEKUMU B CTPOTOM COOTBETCTBUM C
NPEUIOKEHHBIM TUIAaHOM. BKIIIOYaeT packpbIBAIOUM TEeMy JEKIUM KOHUENTYalbHbIA U
dakTHUecKuid Marepuall, €ro aHajih3 M OIICHKY, pa3Iu4HbIe CIIOCOObI apryMeHTalluu W
JIOKa3aTeJIbCTBA BBIJIBUTAEMbIX TEOPETUUYECKUX MOJIOKEHUH.

— 3akmoueHHe - TOABEJACHUME OOIero WTOora JeKIuH, oO0O0OIeHWe Marepuania,
(dopMyTHpPOBKa BBIBOJOB IO TEME JIEKI[MH; OTBETHI Ha BOIIPOCHI CTY/ICHTOB.




— Jlna Hammexamero OCBOGHUS Kypca XUMHUH HCIOJB3YIOTCS CHEIHATbHBIC HaIISIHbIC
CpEeACTBa, C MOMOIIBI0 KOTOPHIX MOXHO IepelaBaTh CTYJICHTaM HH(GOPMALMIO O BELIECTBAX,
0o0BEeKTax M CyIecTBE (PM3MYECKUX U XUMHYECKUX IpeBpalieHui. J[eMOHCTpaiusi OIBITOB,
MOJENTH KPUCTATMUECKUX PEIIETOK, TaONUIBI M IUIAKaThl C SHEPreTHYECKUMH IuarpaMMaMy
00pa3oBaHUs MOJIEKYJI, PEAKIIMil C KaTaau3aTopaMu U 0e3 HUX U T.1.

— OcymecTBiieHNE KOHTPOJIS 32 BEACHUEM CTYJICHTaMH KOHCIIEKTa JICKIUH; OKa3aHue
CTyAGHTaM IIOMOIM B BEJICHHMH 3allCH JICKIMH (aKEHTHPOBAHUE W3JI0KEHUS Marepuana
JICKIMH, BBIJICJICHUE TOJIOCOM, WHTOHAIMEW, TEMIIOM pe4Yr HamOosee BaxHOW WHQopmanuu,
W CIIOJIb30BAHUE T1ay3 JUTs 3aUCH TaOIHII, CXEM)

11.2. Meroauyeckre YyKa3aHUs JUIsi OOYy4JalOIMXCS IO BBIMOJTHEHUIO JIA0OPATOPHBIX
pabot

B xone BeimonmHeHHs 7a0OpaTOpHBIX pabOT oOydaroumiics JODKEH YIIIYOUTh H
3aKpENUTh 3HAHUS, MPAKTUUYECKUE HABBIKK, OBJIAJIETh COBPEMEHHOW METOJUKOM M TEXHUKON
HKCIIEPUMEHTAa B COOTBETCTBMHM C KBAaJM(UKALMOHHOW XapaKTEPUCTHKON O0O0ydaromerocs.
Bemmonaenne 1abopaTtopHbIX paboT COCTOUT M3 SKCIEPUMEHTATBHO-TIPAKTHYECKON, PacyeTHO-
AHATMTHYECKON YacTel ¥ KOHTPOJIBHBIX MEPOTIPUSATHH.

Bemmonnenne naGopaTtopHbIX paboT oOydaronmMcs SBISETCS HEOTHhEMIIEMOW YacThIO
U3y4YCHUS JUCHHUILUIMHBI, OIpENeIsieMON Yy4eOHBIM TUTAHOM, W OTHOCHUTCS K CPEICTBaM,
o0ecrieunBaloMM PellieHre CIEAYIOIMX OCHOBHBIX 33/1a4 00yJaroIerocs:

— TpuOOpeTeHHe HaBBIKOB HCCIECIOBAHMS IPOILECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOHW JUCIUILIIUHBL;

— 3aKperuieHue, Pa3BUTHE M JACTAIM3AlMS TEOPETUUYECKUX 3HAHUU, MOTY4CHHBIX Ha
JCKIUSX;

— ToJydeHue HOBOW MH(OpMaIuu mo u3ydyaeMou TUCIUIUIMHE,

— [puoOpeTeHHMe  HaBBIKOB  CAMOCTOSATENIbHOM  paboTel ¢ 1abOpaTOpHBIM
o0opynoBaHMEM U TPHUOOpaMH.

3ananue U TpeOOBaHUS K MPOBEICHUIO JTA00OPATOPHBIX PadOT

3amaHre W TpeOOBaHHWS K BBIMOJHEHUIO JA0OPATOPHBIX pPaOOT TPHUBEICHBI B
METOJUYECKUX YKa3aHHUSIX:

- Xumus : XUMHYECKUE PEAKIUH, BI3bIBAIOIIME JIEKTPUUECKAN TOK, JIEKTPOIHBIE
MOTEHIUAIBl U JIEKTPOABUKYIIME CHUJIBI : [ DIEKTPOHHBIN pecypc] : METOAMYECKUEe yKa3aHUs K
BBITIOTHEHUIO J1abopaTopHOil padoThl / C.-IleTepO. roc. YH-T a’dpoKOCcM. MPHOOPOCTPOCHUS ;
coct.: FO. C. Hukomaes, T. E. KpbuioBa. - Dnexkrpos. tekctoBbie naH. - CII6. : M3a-Bo I'YAIIL
2015. - 19 c.

- Xumus. TernoBoit >¢hdekT (FIHTATIBINA) XAMHUYECKONH peakuu : [ DIeKTpOHHBIN
pecypc] : MeToIMYecKue yKa3aHHs K BBIIIOIHEHUIO abopaTopHoit pabotsl / C.-Iletepb. roc. yu-
T a’pokocM. npubopoctpoenus ; coct.: T. E. KppioBa. - Dnekrpon. Tekcrosie gaH. - CIIO. :
Wzn-Bo I'VAIL 2023. - 22 c.

- Xumusi : DKBUBAJIEGHT. 3aKOH OHKBUBAJIEHTOB : [ OIEKTpOHHBIN pecypc]
METO/IMYECKUE YyKa3aHUs MO BBINOJHEHHIO JabopatopHoit padotel / C.-Iletep6d. Toc. yH-T
a’pokocM. npubopocrpoenus ; coct.: T. E. KprsutoBa - Dnekrpon. TekcroBsie naH. - CII6. : U3n-
Bo ['VAII, 2021. - 19 c.

- Xumusi. Koppo3us MeTaiioB : [ DJIEKTpOHHBIN pecypc] : METOAMYECKUE YKa3aHUs
o BbIONHEHUIO JabopaTopHbix padot / C.-Iletep6. roc. yH-T a’poOKOCM. MPUOOPOCTPOCHHUS ;
coct.: }O. C. Hukonaes, T. E. KpbutoBa. - Dnekrpon. TekctoBble naH. - CII6. : M3n-Bo I'YAIL
2016. - 27 c.

Crpykrypa u opma oTdeTa 0 1a00paTopHoil paboTe

1. Lenb paboThI.

2. JlabopaTopHoe obopynoBaHue.

3. OmnucaHue 3KCrepUMEeHTa.




4, O06paboTka pe3yJabTaToB

TpeboBanusa K 0QPOPMIIEHHUIO OTYETA O JIA00OPATOPHOU padoTe

TUTYABHBIA JIUCT OTYETA JOJHKCH COOTBETCTBOBATH MIAOJIOHY, TPUBEICHHOMY B CEKTOPE
HopmatuBHOM qokymenTaruu I'YAIT https//quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JIOJKHO OBITh O(OPMIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpebGoBaHusi nmpuUBEACHBI B CEKTOpe HOpMAaTHUBHOM nokymeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

[lpu ¢dopMUpOBaHUM CNHCKA HUCTOYHHKOB CTYACHTaM HEOOXOAMMO PYKOBOICTBOBATHCS
tpeboBanusimu crangapra 'OCT 7.0.100-2018. IIpumeps odopmiieHHS CIHCKA WCTOYHUKOB
pHUBEAEHBI B CEKTOpe HOpMaTHBHOM mokymenTtanuu ['YAIL https//guap.ru/regdocs/docs/uch

1. BeimonHeHbl He00X0IMMBIE PaCUETHI.

2 [TocTpoens! rpaduueckie 3aBUCUMOCTHU OT 33JJaHHBIX 1apaMETPOB.
3 Crenanbl BBIBOIBI.

4 BrinonHeHbl KOHTPOJIbHBIE 33/1aHUs Ha TeMy Ja0opaTopHOi paboThI

11.3. Metoaunueckue ykazaHHs A7 OOYYaIOIMXCS MO MPOXOXKICHUIO CaMOCTOSTETHHOM
paboTsI

B xo/e BBIMONIHEHUS CaMOCTOSITEIbHOW pabOThI, 0OYyJaIONMMIICS BBITIOTHSET padoOTy MO
3aJJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE MperojaBaTels, HO 0e3 ero HemocpeACTBEHHOTO
y4acCTHSI.

B mporiecce BBITIOTHEHHS CaMOCTOATEIBHOM padoOThI, y oOydarommerocs (GopMHUpPYeTCs
1enecoo0pa3Hoe MIAHUPOBAHUE pabOUYero BpEMEHHU, KOTOPOE MO3BOJSET UM pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOCHHHM W CUCTEMATH3AIlUU MPUOOpPETaeMbIX 3HAHWU, 00eCredrnBaeT BBICOKUIA
YPOBEHb YCIIEBAEMOCTH B IMEpPHOJ OOydeHHUs, IOMOTaeT IMOJIY4YUTh HABBIKM MOBBIIICHUS
npodeccCHoHaNbHOTO YPOBHSI.

MetogudyecknMu ~ MaTepuajaMH,  HANpaBISIONMMH  CaMOCTOSITEIBHYIO — paboTy
00yJaIONMXCSISIBIISTFOTCS ;

—  y4eOHO-METOIUYECKUN MaTepual Mo JUCIHUILIINHE.

—  METOJMYECKHEe yKa3aHHS IO BBIOJHEHHUIO KOHTPOJBHBIX PabOT (11 0Oydaronmxcs
no 3aouyHoii Qopme oOydeHusi). Ccbulka Ha MaTepHalbl HEOOXOIMMBIC [UISl BBIMOTHEHUS
KOHTPOJIGHON pa0OThI: MaTepHAaITbl MPEOCTBIICHEI B IMYHOM KaOWHETE

B xone BBIMOMHEHHS CAMOCTOATENBHON  pabOThl, OOy4yaroNmMics  BBIMOTHSET
KOHTPOIIbHYIO Pa0OTy, 3aJaHUs HAXOJATCA B Y4€OHO-METOIUYECKOM MOCOOWH, BBUIOKCHHONW B
JUYHOM KaOMHETe y 00ydaromiero mo 3a04Hoil gopme. OOmmas xumus: yaeOHO-MeTo.l1ocodue /
T.E. Kpsutoa . —CII6..TYAIIL 2016-98c¢. ( ¢ KOHTPOJIBbHBIMHU 3a/IaHUSIMU )

11.4. Metoguueckue yka3aHHUs Ui OOY4JarOIMXCA IO MPOXOXKACHUIO TEKYIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkynmii KOHTpPOJIb YCIEBAEMOCTH MPEAYCMAaTPUBAET KOHTPOJb KAaueCTBAa 3HAHUM
00yJaronmxcs, OCYIIECTBIISIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OIEHUBAHUS XOJa OCBOCHUS
JMCLMIUINHBI.

B Tedenue ceMecTphl CTYIEHTHI:

-BBITIOJIHSAIOT ~ KOHTPOJIbHYIO PaloTy, B pe3yiabTaTe MpOBEpKe, KOHTpOJbHas padboTa
JIOJDKHA OBITH 3aUTEHa 10 aTTeCTalluu

- 3AIMINAIOT JTAOOPATOPHBIC PAOOTHI

- BBIIIOJIHSIIOT 33JJaHus Ha TeMy J1a0opaTOPHOM pabOThI

JUis TeKyIero KOHTPOJIsSL YCIEBAEMOCTH HMCIIOJIB3YIOTCSl TECThI, IPUBEICHHBIE B Ta0IUIIE
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11.5. Meroanyeckue yka3aHus i1 OOYy4JAIONMXCS MO MPOXOXKIECHUIO MPOMEKYTOUHOM
aTTeCTaluH.


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

[lpomexxyrounas  arrecranus  oOydaloImXcs  NPEIyCMAaTpUBAaeT  OLEHHWBaHUE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YJbTaTOB 00ydeHUs Mo aucuuiinHe. OHa BKIIOYAET B
ceOst:

— nuddepeHunpoBaHHBIA 3a4eT — 93TO (opmMa OLEHKH 3HAHUH, TMOTYy4eHHBIX
o0ydaronmmMcs TpH U3ydeHU U AUCIUTUINHEL, IIOCEIIEHUH JICKIIMH, BBIMOJIHEHUH JTA00PATOPHBIX
paboT, KOJJIOKBHYMOB, OTBETa TEOPETUUYECKOTO MaTepHala Ha 3a4éTe C OLEHKOH  «OTIMYHO,
«XOPOILIOY, «YIOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

B TeueHue cemectpa CTyneHTYy HeoOxoaumo craTh He MeHee 50% sabopaTopHBIX padoT,
IPEIOCTAaBUTH OTYET 110 KOHTPOJIBHOM paboTe, BBHIMOIHUTH TECTHPOBaHUs B cpee LMS He Huxe
OLICHKU "yZlOBJIETBOPUTENBHO". B cilydae HEBBIOJHEHUHU BBIILEU3I0KEHHOIO, CTYICHT, NpHU
YCHEIIHOM IIPOXOKJICHUU IMPOMEXYTOUHOM aTTectanuu B ¢dopMe aud.3auera, HE MOXKET
MOJIYYUTh ATTECTALIMOHHYIO OLIEHKY BbILIE "XOpouio".

Cucrema OLEHOK IPU MPOBEACHUU TEKYIIET0 KOHTPOJSL U TPOMEKYTOUHOM aTTecTalluu
OCYIIIECTBIISIETCSI B COOTBETCTBUHM C PYKOBOISIIMM JOoKyMeHTOM opranm3anuu PO TYAIL
CMK 3.76 «IlonokeHHE O TEKYIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEKYTOUYHOW aTTeCTalluu
CTYICHTOB ¥ AaCIIUPAHTOB, OOyJAIOIMXCS 1O OO0pa30BaTENbHBIM IMPOTPAMMaM BBICIIETO
obpazoBanus B 'YAII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.



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