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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpamMmy OakamaBpwaTta II0 HaNpaBJICHUIO TMOATOTOBKKM/ crenuansHocT 27.03.04
«YTpaBicHHEe B TEXHUYECKHX CHCTEMax» HAINpPaBICHHOCTH «YTpaBicHHE W HWH(OpPMATHKA B
TeXHUYECKUX CUCTeMax». JluciurimHa peanusyercs kapeapon «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «Criocoben anam3upoBaTh 3a1a4u MpohecCUuOHATBHOU IeATeILHOCTH Ha OCHOBE
MIOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MAaTEMATUKI

OIIK-2 «Cmocoben ¢opMmyaupoBarh 3amadd NPOo(eCcCHOHATBHON ACATENHHOCTH Ha
OCHOBE 3HAHUH, NTPOMUIBHBIX Pa3CeIOB MATEMATHUYECKUX M €CTECTBEHHOHAYYHBIX IUCIIMILTUH
(MoTyITeit)»

Conepxkanue NUCHUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBS3aHHBIX C O3HAKOMIICHUEM
UCTOPUU XUMHUHU, a TaKkKe C OCHOBHBIMU HANpPaBICHUSMU M TEHACHIUSIMH pPa3BUTHUS
COBPEMEHHON XUMHU. IJTa HayKa HM3y4aeT MaTepUaIbHBIM MHUpP, 3aKOHBI €ro pa3BUTHUSA,
crnenupuYecKyr0 XUMUYECKY0 (QopMy IBMIKEHUS MaTepuu. B mporecce M3ydyeHHS XUMUU
BBIPAa0aTHIBACTCS HAYYHBIN B3TJIA] HA MHp. 3HAHHE XHUMHH HEOOXOIMMO IS ILIOOTBOPHOMU
TBOPYECKOH JesATENbHOCTH OakaiaBpa JI00OT0 HampaBieHHUS MOATOTOBKH. 3HAHHME XUMUU
MO3BOJISIET CPOPMUPOBATH COBPEMEHHOE HAYYHOE NPEICTABICHHE O MaTepUH, BEIIECTBE Kak
OJIHOM U3 BUJOB JIBIDKYILEHCS MaTepHH, MEXaHHW3ME MPEBpAIICHUNH XUMUUYECKUX COCTUHEHHIH,
CBOMCTBAaX MaTEpHAIOB O XMMHUYECKHX IIPOLECCaX B COBPEMEHHOM TexHMKE. IIpu m3ydeHun
Kypca XUMHUM HEOOXOAMMO TMPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJETh TEXHUKON
XUMUYECKUX PaCUYETOB, BHIPAOOTATh HABBIKM CAMOCTOSITEIHLHOTO BBIOJTHEHUS XUMHUYECKHX
SKCIIEPUMEHTOB H 0000mieHus ¢akrtoB. [loHMMaHHe 3aKOHOB XMMHH TOMOXET CTYACHTY B
pEIIeHNH SKOJOTHYECKUX MpoOsieM. 3HaHUE Kypca XUMHUH HEOOXOIMMO M ISl TIOCIETYIOIIETO
YCHEUIHOTO U3yUeHUs CIIeIMATbHBIX JUCHIUTUINH.

[IporpamMmmMoit AMCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyZA0eMKOCTh OCBOSHUS JWCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHUIINHE «PYCCKUID)



1. IlepedeHb IuIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCLMILIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

VYcBoeHHe CTyJEHTaMU TEOPETHYECKUX OCHOB OOMIEH XUMHM, XHMHUHM BaKHEHIIMX
AJIEMEHTOB M WX HEOPraHMYECKUX COCAMHEHUH, (HOPMUPOBAHME XHMHUYECKOTO MBIIUICHUS Y
CTYACHTOB, Pa3BUTHE HABBIKOB HCIIOJb30BAHUS CBEACHMH O (U3MKO-XMMHUYECKUX CBOMCTBaX
pPa3NMYHBIX ~ CHUCTEM  JUJIi  CHHTE3a  COOTBETCTBYIOUIMX  COEAWHEHHH,  BBIOJHEHHUE
TEPMOJMHAMMYECKUX U KHHETMYECKUX pacyeToB; NPUOOpPETeHHE HEKOTOPOro  OIbITa
HKCIEPUMEHTAIBHBIX HCCIEAOBAHUI /s Pa3paOOTKM HOBBIX METOJOB CHHTE3a, NpPUIAHUSA
MaTepuagaM 3aJaHHOM CTPYKTypbl M KOMILIeKca cBOMcTB. IlpeacraBieHue BO3MOXKHOCTU
CTYZCHTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKM B 00JIACTH WHHOBAIMOHHBIX TEXHOJIOTHH.

1.2. JlucumnivHa BXOAUT B COCTaB 00s3aTEeIbHON YacTU 00pa30oBaTeIbHOIN MPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yIbTaTOB OOYYEHUS IO JUCLHUILUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AUCUUILUIMHBI OO0YYaroIIUIiCs NODKEH 00J1alaTh CIeayroIUMU
KOMIIETSHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMY M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHIKCHHS

Kareropus (rpymnmna)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ W HAMMCHOBAHHC MHAHUKATOpa

KOMITETECHIMH KOMIIETECHIIH JOCTH)KEHUS] KOMITETCHIIUU
OIIK-1.3.1 3HaeT OCHOBHBIE MTOJIOKEHHUS
OIIK-1 Cnocoben ’
3aKOHBI M METOJIbl €CTECTBEHHBIX HAYK U
AHAIU3UPOBATH
saxaun MaTeMaTHKH
o OIIK-1.Y.1 ymeer npuMeHsTh 6a30BbIe
poQeCCHOHAIBHON

Ob6menpodeccuonanbHble
KOMIICTCHITHH

JIeSITeIbHOCTH Ha
OCHOBE ITIOJIOXKCHHIA,
3aKOHOB M METOJIOB B
obnactu
€CTECTBEHHBIX HAYK U
MaTeMaTUuKN

€CTECTBEHHOHAYYHbIE U MaTEMAaTUYECKUE
3HAHUSA Ul PELIEeHus 3a1a4

PO EeCCHOHAIBHON e TETHHOCTH
OIIK-1.B.1 BnaneeT HaBbIKAaMH pPEILICHUS
npodeccuoHaNbHBIX 3a7]a4 Ha OCHOBE
0a30BbIX €CTECTBEHHOHAYYHBIX U
MaTE€MaTUYECKNX 3HAaHUI

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-2 Cnocoben
(dbopMyIIMpoBaTh
3a7auu
npoQeCCHOHAIBHON
NeSITeIbHOCTH Ha
OCHOBC 3HaHUM,
npOoGUIBHBIX
paszesnos
MaTeMaTUYECKUX
€CTECTBEHHOHAYYHBIX
JUCIIATUTHH
(Mofyieit)

OIIK-2.3.1 3Haet npoduibHbIE pa3iesbl
MaTeMaTHYeCKUX U €CTeCTBEHHOHAYYHbIX
JVCTIATUTHH

2. Mecro nuctuIuIHHbEL B cTpykType OI1

JluctuminHa MoXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIIUIUINH:

— « «MaremaTnka. MaTeMaTHUESCKHUH aHAIIN3,

— «DPuszukay

3HaHUsA, TOJIyYEHHbIE MPU HM3YYEHUH MaTepuaja JaHHOW JHUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK M UCTIOJIB3YIOTCS MIPU U3YUYCHUH IPYTUX JTUCIHIUIAH:

— «IKOJIOTHS,




— «be30IacHOCTD KU3HENEITEILHOCTIY,
— «MatepuajioBeICHHUEY .

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYA0EMKOCTH 10 CeMecTpam) MpeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemkKocmep OuUCYUNJIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npaKmuyecKoil no020moeKu
AyoumopHhusie 3anamus, BCETo vac. 34 34
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
sK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
k3. F*) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTUTUHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Paznenbl, TeMbl JUCITUTITMHBI Jexunm 113 P KII CPC
(dac) (C3) | (uac) (gac) | (gac)
Cemectp 1

Paznen 1. BBenenue B XuMuio 3 5 10
Tema 1.1. ITonsTHe BenecTBa 1 XUMHUYECKOM 1 1 2
pEaKIuu, OCHOBHBIE ONPEICTICHHUSI.
Tewma 1.2. CrexuomeTpuuecKkue 3aKOHBI. 1 2 4
DyHIaMeHTAIbHbIEC OHSATHS M 3aKOHBI XUMUHU.
Tewma 1.3. CriocoObl onpeiesieHus1 KOJTUYeCTBA 1 2 4
BEIIIECTBA, 3aKOH YKBHBAJICHTOB.
Paznen 2. Ctpoenue BemiecTBa 5 - 20
Tema 2.1. OcHOBHBIE CBEJEHHS O CTPOCHHUH 1 2
ATOMOB; KBAaHTOBBIC YHCJIA
Tewma 2.2. Ilepuoanueckuii 3akoH .M. 2
Menaeneesa.
Tema 2.3. XuMuueckasi CBsI3b, BUAb XUMUUECKOU 1 5
CBSI3H.




Tema 2.4. MeTo1 BaJICHTHBIX CBSI3€EH, 1 5

KOBaJICHTHAs CBA3b.

Tema 2.5. Metoa MONEKYJISIPHBIX OpOUTATICH. 1 1

Tema 2.6. HeBaneHTHbIE TUIIBI CBSI3€W: HOHHAS 1 5

CBSI3b, METAJNINYECKAs CBsI3b, BOJOPOJIHAS CBSI3b,

cuiibl Ban-nep-Baanbca.

Paznen 3. Xumnueckue cucremsl. Oomme 5 4 12

3aKOHOMEPHOCTH XUMHUYECKHX IIPOIIECCOB.

Tewma 3.1. DHepreTrKka XUMHUYECKHUX MTPOIIECCOB, 1 4 2

BHYTPEHHSIS SHEPTHsl, SHTAIbIIHS, SHTPOIUSI.

Tewma 3.2. Dueprus ['n66ca, HapaBJICHHOCTH 1 1

XUMHUYECKHX TPOIECCOB, XUMHYECKOe U (pa3oBoe

paBHOBECHE.

Tema 3.3. CkopocTh XMMHUYECKOH peaklMy U 2

METO/IbI €€ PEeTyIUPOBaHUs, 3aKOH JICHCTBUS

Mmacc.

Tewma 3.4. DHeprus akTUBaLMK, YPAaBHEHUE 1 1

Appennyca, npasuio Bant-I'odda,

KaTaJIn3aTOphl U KATATUTUYECKHUE CUCTEMBI.

Tema 3.5. PacTBOpPBI, AUCTIEPCHBIE CUCTEMBI, 2

c1oco0Obl BBIPAKEHHsI COCTaBa PACTBOPOB.

Tema 3.6. DnexkTpoauTUUECKasi AUCCOLUALIHS, 1 2

BOJIHBIE PACTBOPHI AJIEKTPOIUTOB, BOJAOPOIHBIN

MOKa3aTellb, peakIiMi 0OMEHa, THIPOIIU3 COJICH.

Tema 3.7. CBoiicTBa pa30aBIeHHBIX paCTBOPOB 2

HEAJIEKTPOJIUTOB, BOJAHBIC PACTBOPHI

AJIEKTPOJIUTOB, 3aKOH pazbaBieHust OcTBanbia,

3aKkoHbI Payusi.

Pa3nen 4. OCHOBBI 2IIEKTPOXUMHYECKUX 2 8 16

IPOLIECCOB

Tema 4.1. OxUCIUTETEHO-BOCCTAHOBUTEIIBHBIC 1 4

peaKIuu.

Tema 4.2. XumMuyeckre UCTOYHUKH 1 4 4

AIIEKTPUYECKOTO TOKA. ['anbBaHHUECKHe

HJIEMEHTHI.

Tema 4.3. Dnexrponus, 3akoHsl Papasnes. 4

Tema 4.4. Kopposust u 60pbba ¢ HEed. 1 4 4

Pa3znen 5: CBoiicTBa MPOMBIIIIEHHO- BaKHBIX 2 16

HIIEMEHTOB M UX COSIMHEHHIA

Tema 5.1. Kimaccel XuMHYECKUX COSTUHEHHU, 1 7

CBOICTBA MPOMBITIIIEHHO Ba)KHBIX JIEMEHTOB U

WX COCAMHEHHI.

Tema 5.2. Xumudeckast ueHTUDUKAIUS. 1 9

MeTopl XUMHUYECKOTO UCCIICIOBAHMS M aHAIIA3a

BEIIIECTB U UX MPEBPAIlCHUN.

Uroro B cemectpe: 17 17 74
Hroro 17 17 74




[IpakTuueckas

IMOATOTOBKA  3aKJIIOYacTCA B  HCINOCPCACTBECHHOM  BBIIIOJTHCHHUH

Oo0yyaromKUMHUCS  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBS3aHHBIX C  Oy;ymei
npodeccHoHaIbHON AeATEIHHOCTHIO.

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

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIMOHHOTO UK

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Pazgen 1

BBenenue B XUMuIo.

Tema 1.1.

[lonsaTne BemecTBa M XUMHUYECKOM pEaKUUH, OCHOBHBIE
OnpeacICHUS.

Tema 1.2.

CTCXI/IOMeTpI/I‘IGCKI/IC 3aKOHBI. CDyHIIaMeHTaJIBHBIe IIOHATUA U
3aKOHBbI XMMHH.

Tema 1.3.

CnocoObl OIpCACIICHHUA KOJIM4YECTBA BC€IICCTBA, 3aKOH
OKBHBAJICHTOB.

Pasnen 2:

CrtpoeHue BelecTBa

Tema 2.1.

OCHOBHEIC CBCACHUA O CTPOCHUHU AaTOMOB, KBAHTOBBLIC YHCJIA.

Tema 2.2.

CoBpemenHast ~ (QOpMyJTUpOBKa  MEPUOAUYECKOTO  3aKOHA.
MeTaJNIMYHOCTh U HEMETAIUIMYHOCTD. [IoHATHE TEpHOINYHOCTH.
Tabmuma JI.M. MenneneeBa Kak TIpau4ecKoe BbIpAKCHUE
nepuoanydeckoro 3akoHa. CTpyKTypa NEPHOIUYECKON CHUCTEMBbI
(mepuonpl, rpymmsl, noArpymmsl). [lepuoauueckoe u3MEHEHHE
CBOWMCTB 3JIEMEHTOB M HUX COCIUHEHUM KakK CIEICTBHE
MEPUOANYECKOrO  TOBTOPEHUS  CXOAHBIX  KOH(UTYyparuii
BaJICHTHBIX OpOUTaIel aTOMOB.

Tema 2.3.

XuMuueckas CBA3b, BUIbI XHUMHYECKOM CBSI3H.

Tema 2.4.

Meton BanenTtHbix cBszeil (MBC). o- u m- cBsizu. Kparnbie
cBi3u. l'eomerpuyeckas ¢opma Monekyn. [ 'nbpuamszanus
opburaeii (sp-, sp2-, sp3-).

Tema 2.5.

OcCHOBHBIE TIOJIOKEHHSI METOJa MOJEKYJSIPHBIX opOuTanei
(MMO). CasspiBatomue u paspoeixisione MO. KpatHocTh
cBsi3U ¢ ToukH 3peHust MMO. DHepreTnueckue auarpaMMel.

Tema 2.6

HeBanenTHBIE THUNBI CBS3€HM: HOHHAS CBSI3b, METAJIMYECKas
CBsI3b, BOAOPOJHAs CBs3b, CUJIbl BaH-nep-Baansca.

Pasnen 3

XHUMHUYECKHE CHCTEMEL. O6HII/IG 3aKOHOMECPHOCTH XHUMHYCCKUX
IMPpOLECCOB.

Tema 3.1.

DHepreTuka XHWMHUYECKMX THPOLECCOB, BHYTPEHHSS JHEprus,
TETIOBOM ahdexr XUMHYECKUX peaKuuii, 3aKOHBI
TePMOJUHAMHUKHU.  DHTPOMHs, KaKk (YHKIHUS  COCTOSHUS,
SHTAIBNUS. XUMUYECKUI NOTEHIIHAIL.

Tema 3.2.

Oneprus ['mb06ca, HampaBIEHHOCTh XHMHYECKHUX MPOIIECCOB,
XUMHYECKOe U (ha30BO€ paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMUYECKON pEaKIUu U METOJIbl €€ pPeryJupoBaHusl,
3aKOH JIEMCTBHS Macc.

Tema 3.4

DOHeprusi akTUBAIlMU, ypaBHEHUE AppeHuyca, mnpasBwio Bant-
l'odda, xatamuzaropsl U KaTauTUUECKHE CHCTeMbl. OCHOBHOM
MOCTYJIAT XUMHYECKOM KHUHETUKH, KUHETHYECKOE YpaBHEHHUE.
Brnusiaue Temmeparypsl Ha CKOPOCTh XUMHYECKOH pPEaKInu,
ypaBHeHUE AppeHnyca. MexaHu3M NpoTeKaHusl KaTAIUTHYECKUX
peakuuii. Xumuyeckoe papHoBecue npunuu Jle [latense.

Tema 3.5

PaCTBOpLI, JUCTICPCHBIC CUCTCMEBI, CIIOCOOBI BbIPAXKCHUA COCTaBa




pactBopoB. TepMonnHaMUYECKHE XapaKTEPUCTHKH Ipoliecca
obpaszoBaHusi pacTBOpoB. CHIIbHBIE W Cia0ble JJIEKTPOJIUTHI,
HOHHBIC pPAaBHOBCCHUSA B BOAHLIX pacTBOpax, IIPOU3BCIACHHC
pPacTBOPUMOCTH.

Tema 3.6

3JI€KTpOJII/ITI/I‘-I€CKa$I Jucconuanu, BOJHBIC PaCTBOPLL
AJIEKTPOJIUTOB, BOJOPOJHBIM IOKa3aTellb, peakUuu oOMeHa,
TUAPOIIU3 COJICH.

Tema 3.7

CpoiicTBa  pa30aBIEHHBIX  PACTBOPOB  HEAIEKTPOJIMUTOB,
KosnuraruBasle CBOKWCTBA paCTBOPOB, 3aKOHBI Payiis.

Pa3nen 4.

OCHOBEHI OJICKTPOXUMHNYCCKUX ITPOLECCOB.

Tema 4.1.

[TonsiTue o crenenu okuciaeHus. OKUCIEHUE U BOCCTAaHOBIICHUE,
OKHCIIUTENb U BOCCTAHOBUTEINb. CBSI3b MEXKY OKUCIUTEIbHBIMU
(BOCCTAaHOBUTENBHBIMM) CBOWMCTBaMU aToMa W BEJIMYMHOU €ro
CTEIEHU OKHUCJICHUS. OKHCIUTENBbHO-BOCCTAHOBUTEIbHAS
nBoiictBeHHOCTh. Knaccudukanus OBP. Meronsl paccTaHOBKH
koddduimento B ypaBHeHusx OBP. Brnusinue cpeast Ha OBP.

Tema 4.2.

XuMHyecKue WCTOYHUKU AIEKTPUIECKOTO TOKA.
['anpbBaHMYECKHE  BJIEMEHTBI, CTAHJAPTHBIE  AJIEKTPOIHBIC
MOTEeHIHANbl. J[BOMHOW JJIEKTPUYECKUU CJOM. YpaBHEHHE
HepHcra. PaBHOBECHBIIA. DIIEKTPOAHBIN HOTEHIIHA.
CranmapTHBIN BOJAOPOIHBIN 3JIEKTPOI.

Tema 4.3.

OnexTponu3 Kak BbIHYKAcHHas OBP. Peakuuu, nportekaroniue
Ha MHEPTHBIX M aKTUBHBIX JIEKTPOJAX B PA3JIMYHBIX PACTBOPAX.
Onextponus pacmiaBoB. 3akoH dapaned. Brixox mo Toky.
IIpeacraBinene O  KHHETHKE  JJIEKTPOJHBIX  IIPOLIECCOB.
DNEeKTPOJIUTUYECKOE MOIy4YeHHE M papUHUPOBAHUE METAJJIOB.
OCHOBBI TajbBaHUYECKUX METOJOB HAHECEHUS METAJUIMYECKUX
MTOKPBITHH.

Tema 4.4

Kopposus  xak  cneactBue  OBP.  Tumel  xopposum.
DnekTpoxumMudeckas Koppos3us. OKHCIUTENu. DJIEKTPOIHbBIC
IIPOLIECCHl TPU DJIEKTPOXUMHUYECKONH KOPPO3HU. 3aBUCHUMOCTH
CKOPOCTH KOppO3MM OT IpUPOJABl MeTallla M Xapakrepa
KOpPpO3MOHHOM cpenpl. Koppo3uss npu KOHTakTe pasHbIX
METaJuI0B. MeTo/BbI 3aIHUTHl OT KOPPO3HUHU.

Paznexn 5.

CBoiicTBa  MPOMBIIUIEHHO-  B&XHBIX  JJIIEMEHTOB M HX
COEJIUHEHMIA.

Tema 5.1.

Knaccel XMMHMUYECKMX COEIUHEHHH, CBOMCTBA IMPOMBILIUIEHHO
BOXHBIX DJJIEMEHTOB M WX coenuHeHni Kommo3unnoHHbIe
marepuansl. Kepmetsl, ¢ymiepen, kapoun. CoequHEHUs THIA
KpayH-3¢upoB. CynpamoseKyJIspHble MOPPUPUHOBBIE CHCTEMBI
u KOMILJIEKCBI KaJIMKCapeHOB. MornexysipHbie u
CYIIPaMOJICKYJISIPHBIE MAIITHHBI.

Tema 5.2.

XuMuueckas I/I,Z[CHTI/I(I)I/IKaI_II/IH. Mertoasl XUMHYCCKOTO
HCCICAOBaHUA W aHallu3a BCIICCTB U HX npeBpameHI/Iﬁ.
KauecTBeHHBIN U KOJTUYCCTBCHHBIN aHAIHU3.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEACHBI B TAOIHIIE .

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb




N3 aux Ne
Ne | Tewmsl npaktudyeckux | @opmel npakTudeckux | TpyroeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
("ac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYTOEMKOCTb IPUBEACHBI B TA0IUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHSITHS U UX TPYJI0OEMKOCTb
N3 Hux Ne
No HauMeHOBaHHe 1a6opaTopHbIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 1
1 | Crexuomerpuyeckue 3aKOHBI. 2 1
OyHIaMEHTANBHBIC  TMOHSATHS W 3aKOHBI
xumuH. CrocoObl OmpeneNeHns KOJIN4ecTBa
BELIECTBA
2 | DxBUBaJCHT. 3aKOH SYKBHUBAJICHTA 3 1
3 | TeruoBoii 3pdekt (FHTATBIUA) XUMUUYECKON 4 3
peakuuu
4 | XuMuueckue peaKInH, BBI3BIBAIOIIME 4 4
AIIEKTPHUYECKHHA TOK. DNeKTpOIHBIC
MIOTEHIIUAJIBI U DJIEKTPOIBUKYIIIUE CHUIIBI
5 | Koppo3us meTasnios 4 4
Bceero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabauna 7 — Busabl camocToATeIbHOU paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHo# paboTh
qac qac
1 2 3
H3ydeHue TeopeTHuecKkoro MmaTepuania 20 20
quctumuael (TO)
[TonroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
Jomamaee 3ampanue (/13) 2 2
KonTponbubie pabotel 3a0uHnKoB (KP3) 2 2
IToaroroBka K MpoOMeXyTOYHOMU 30 30
atrectrauuu (ITA)
Bcero: 74 74




5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIMXCS [0 JUCHUIUTMHE (MOJIYJIIIO)
Y4eOHO-METOINYEeCKUE MaTepHalibl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp Me4YaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

Komuectso
AK3EMILUISIPOB B
USII_HS;[I}))/ cc bubnmorpaduueckas ccpiika 614?@(;::1(@
JJIEKTPOHHBIX
HK3EMILISIPOB)
T. . ®omuuea, OCHOBHBIE
54076 3AKOHBIXVIMHU. Y4yeOHO-METOANYECKOE 5
nocoOue JIsl CTyIGHTOB BCEX CHEIMAbHOCTEH
uBcex HamnpasineHuid. CI16.: I'VAIIL 2021. 28 c.
T.1. ®omuuera, XUMUS Ctpoenue aroma u
S4D76 XUMHUYECKAsI CBSI3b YUeOHO-METOIUYECKOE 5

10coOue IS CTY/ICHTOB BCEX CICLHANIbHOCTEH
uBcex HanpasieHuil. CI16.: 'YAII, 2022. 34 c.

https://e.lanbook.com/boo | Axmeros, H. C. JIabopaTopHbie U CEMHHAPCKUE
k/211658 3aHSTHUS 110 OOLICH U HEOPTaHUUECKON XUMHUH :
yuebHoe nmocobue / H. C. Axmeros, M. K.
A3u3oBa, JI. . bageiruna. — 6-e usm., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 368 ¢. —
ISBN 978-5-8114-1716-2. — Tekcr :

JJIEKTPOHHBIN.
https://znanium.com/catal | BopreBckwii, A. 5. ®uznueckass XUMHUS :
og/product/1916115 yueOHUK : B 2 Tomax. Tom 1. OOrias u

XUMHUUYecKast TepMoauHamuka / A. .
bopmesckuii. — Mocksa : UHOPA-M, 2023.
— 606 c. + [Jon. matepuansl [ DIEKTPOHHBII
pecypc]. — (Bsiciiee o6pazoBanue). — DOI
10.12737/19870. - ISBN 978-5-16-018556-9. -
TeKcT : 3IEKTPOHHBIN.

https://e.lanbook.com/boo | Crace, H. ®@. Pemienwne 3aa4 mo o01eiit XuMuu
k/271322 / H. ®@. Cracs, A. B. Kopmrynos. — 4-e u3n.,
crep. — Cankt-IletepOypr : Jlanp, 2023. —
168 c. — ISBN 978-5-507-45529-4. — Tekcr :

AJIEKTPOHHBIMN.
https://znanium.com/catal | ITognyonsIx, JI. I1. O0mias xumus : yaeGHOE
og/product/2083699 noco6wue / JL.IL. [ToxmyOubIX. — MoOCKBa :

NHOPA-M, 2024. — 178 c. — (Briciiee
oOpazoBanue). - ISBN 978-5-16-019036-5. -

TekcT : 3IeKTPOHHBIN.

7. TlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHHUKAIIMOHHOH ceTn «HTepHeT»




[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBe/ieH B Tabymie 9.

Tabmuma 9 - IlepedeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU cetn «HTepHEeT»
URL agpec HaumenoBanmue

https://www.xumuk.ru | Caitt o xumuu

http://www.hemi.nsu.ru | OcHOBBI XUMHH: 00Pa30BATEIILHBIN CAWT IS CTYACHTOB

8. Ilepeuenb nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEMOTO IPHU OCYHIECTBICHUU
00pa3oBaTeNILHOTO MpoIecca M0 JUCHUILIHHE.
[Tepeuenp UCMONIB3yeMOro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmeHnoBaHue

MS Office u MS Windows

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp uCHONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (mpu HEOOXOAUMOCTH)
1 | MynsTuMeauiiHas JeKIIMOHHAS Ay TUTOPHUS yi. I'acrenno, 1.
15,ayn. 32-02
2 | YueOHas aynuTopus AJis 1a00paTOpHBIX 3aHATHH. OCHaIIleHHE: yi. I'acrenno, 1.
JlabopaTopHble TPUOOPHI: ITEKTPOHHBIE BECHI, MPUOOP ISt 15,ayn. 33-04

oTpesieNieHUs] MOJISIPHON MacChl 9KBUBAJICHTa MeTalia, Mpruoop
st onpeaenenus IJ1C ranbBaHUYECKOTO 3JIEMEHTA,
KanmopuMeTp, 1abopatopusie PH-MeTpsbl, ienTpudyra,
pedpakToMeTp, CIEKTPOPOTOMETP, YCTAHOBKA JIJIS
TUTPOBAHHUS, MUJUTUBOJIETMETP

10. OrmeHo4HBIE CpeICTBA TSI POBEICHUS TPOMEKYTOUHOM aTTECTAIHH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIA MPOBEJACHHUS TMPOMEKYTOYHOW aTTecTalluu
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl POBEACHHSI IPOMEKYTOTHON aTTeCTaIlNN

Bug npomMeXyTOYHOM arTecTanuu [TepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHurpoBaHHbIi 3a4ET Crucok BONpoCoB;



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

TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyYaIONMMUCS MPUMEHSICTCS S-0a/ThbHas MIKaia OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeyeHune cemectpa MOXKET UCIOIB30BATHCS
100-0annpHast ~ mKajma  MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouleHKH YpoBHS chOPMHPOBAHHOCTH KOMIETEHLIUN

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICJIOBATEIILHO U TPAMOTHO €T0 M3JIaracr;,

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOU IJIMTEPATYyPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C IPAKTUICCKOM
JESTSIIbHOCTHIO HAIPABJICHHS;

— yMeJi0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJIEET CHCTEMOM CIIENMATIN3UPOBAHHBIX OHITHIA.

«OTIIMYHO»
Ga4YTCHO»

— 00y4Jaromuiicst TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CyIIECTBY H3JIaracT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUSA C TPAKTUYECKOH JEATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIQJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
(GavTCHO»

— o0yyaroluiicss yCBOMWJI TOJBKO OCHOBHOW IMpPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUPYET HayuHbIe TTOJI0KEHUS;

— 3aTpyJiHsAeTCs B (POPMYIUPOBAHUU BBIBOJOB M 0000IICHMUIA;

— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBIIETBOPUTEITEHO
«3a4TCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIHON YacTH MPOrpaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHBbIE  OIMMOKA W  HETOYHOCTH  TPHU
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B IMPAKTHYECKOM IMPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIIECHHUH.

«HCYHAOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nist sKk3ameHa mpeIcTaBiIeHbl B Taomie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Kon

No mi/mm [Tepedyens BonmpocoB (3a1ad) 11 IK3aMeHa
HHJMKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO




Bomnpocsr (3amaun) nist 3avera / qudd. 3aduera npeactarieHsl B Taduie 16.

Tabmuua 16 — Borpocs! (3agaun) ams 3aueta / qudd. 3auera

Ne
/o

[Tepeuens BompocoB (3a1ayv) 1uist 3adeta / nudd. 3auera

Kon
WHIUKAaTOpa

1

CdhopmynupyiiTe MOHATHE KBAHTOBO-MEXaHUYECKOTO MOX0/1a K OMTUCAHHIO
MOBEJEHUs 3J1eKTpoHa. OnpeaenuTe BEpOATHOCTHBIN XapaKkTep ABUKEHUS U
KOPIYCKYJISIPHO-BOJIHOBYIO JIBOMCTBEHHOCTb.

OIIK-1.3.1

Oxapakrepu3yiite atoMHy0 opouTtanb (AO), e€ suepruto u hopmy.
Chopmynupyiite monsitue kBaHToBOrO yricina. [lepeuncnute turmbst AQO.
JaiiTe onpenenenne kBaHTOBOM stueiiku. Chopmynupyiite npuHiun [aymm.
Cdopmynupyiite npaBuio Xynaa. ChopmyaupyiTe mpaBuiio
KiieukoBckoro.

OIIK-1.3.1

w

Bpruncanre MoJisipHyto Maccy cepHoit kucioTbl (H2SOy).

OIIK-1.3.1

CKOJIBKO JIUTPOB XJIOPOBOJIOPOAA 00pa3yeTcst py B3aUMOJICHCTBUH | MOJIb
BojiopoJa ¢ 1 Monb Xjopa.

OIIK-1.3.1

ChopmynupyiiTe COBpeMEHHOE TOHUMAaHUE TIEPUOINYECKOTO 3aKOHA.
YKaxuTe OCHOBHBIE IPUHIMUIIBI IEPUOJUYECKON CUCTEMBI AieMeHTOB J[. 1.
MenpeneeBa. OnuIiuTe CTPYKTYPY MEPHUOJUUECKON CHCTEMBI (IIEPHOIbI,
TPYIIIIbI, TOJTPYIIIIHI).

OIIK-1.3.1

ChopmynupyiiTe nepuoJUIHOCTh U3MEHEHHS CBOWCTB AJIEMEHTOB: PalycC
aTOMOB U HOHOB, SHEPTUH HOHU3ALMH, CPOJICTBO K AJIEKTPOHY,
3JIEKTPOOTPHUILIATENILHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHAS
CII0COOHOCTE. BEIABUTE CBSI3b CBOMCTB aTOMOB C IIOJIOKEHHUEM B
Ilepuoguyueckon cucTeme.

OIIK-1.V.1

OnpenenI/ITe YHKCJIO BAJICHTHBIX 3JICKTPOHOB B ATOMC MOJ'II/I6I[6H3..

OIIK-1.¥.1

VYKa)kuTe OCHOBHBIE TUITBI XUMHUUECKOH cBsi3u. ChopMyIupyiTe IOHATHE
KOBQJIEHTHOH CBsI3U. ONUILNTE BU/IbI KOBAJICHTHOM CBA3M (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN).

OIIK-1.V.1

Chopmynupyiite meron BaneHTHbIX cBs3eil (MBC). Onummre 6- U - CBS3U.
OxapakTepu3yiTe MOHITHE KPAaTHBIC CBSI3H.

OIIK-1.V.1

10

OxapakTepu3yiiTe HEBaJICHTHBIE TUIIBI CBSA3EI: HOHHAS CBS3b,
METAJUINYECKas CBsI3b, BOJOPOJIHAS CBA3b, CHJIbI Ban-nep-Baanbca.

OIIK-1.V.1

11

ChopmynupyiiTe Teoprto THOPUAU3AINH U €€ BIUSHUE HA TEOMETPHUIO
MoJieKy1. ONMUIINTE MOJIIPHOCTD U MOJSPU3YEMOCTh KOBAJIEHTHOM CBSI3U U
MOJIEKYJI.

OIIK-1.B.1

12

CdopmynupyiiTe OCHOBHBIE MOJIOKEHUS METOAA MOJIEKYJISIPHBIX OpOuTane
(MMO). [laiiTe onpeseneHne CBsI3bIBAIONIUM U pa3peixiisttonum MO.
ChopmynupyiiTe TOHSITHE KPATHOCTH CBSI3M ¢ TOUKH 3peHus MMO.

OIIK-1.B.1

13

OxapakTepu3yiTe BUbl MEXMOJIEKYIIIPHBIX B3auMoaencTsuid. [Ipusenure
IIPUMEPBI ITUX B3aAUMOJCHCTBUM.

OIIK-1.B.1

14

ChopmynupyiiTe noHATHE XUMUYECKON TepMoaAMHaMUKH. ChopmynupynTe
noHsartue sHTanenuu. Jlaiite onpenenenue 3akony I'ecca. Chopmynupyiite
MOHSTHE SHTPOIHUH, OXapaKTEPU3yHTe €€ U3MEHEHHE B Pa3IMUHbIX
nporeccax. Jlaiite onpenenenue cBo0o1HOM sHepruu ['nboea.

OIIK-1.B.1

15

[Ipu B3aumoneiicTBum 6,3 T xenes3a ¢ cepoit Beiaenunoch 11,31 xk/[x
Ter1oTel. OnpeaenuTe TemIoTy oopa3zoBaHus cyibdua xenesza FeS.

OIIK-1.B.1

16

ChopmynupyiiTe TOHATHE XUMHIECKOW KUHETUKH. OXapaKkTepu3ynTe
KOHCTaHTY cKopocTH peakuuu. Chopmynupyiite npasuino Bant-I'odda.
Oxapaktepu3yiTe MOHITHE XUMUYECKOTo paBHOBecus. [Ipuniun Jle
[MlaTenrpe.

OIIK-2.3.1

17

OObscHUTE YBETMYEHHE CKOPOCTH peakluu (TemMrepaTypHbId KodhHULIueHT
paseH 3) npu nosbimieHny Temneparypsl ot 300°C o 340°C.

OIlK-2.3.1




18

CdhopmynupyiiTe MOHSATHE PACTBOPOB. YKAKUTE CIIOCOOBI BRIPAKEHUS
KOHIIEHTpaluii pacTBOpoB. Ha30BUTE KOJIIIMTaTUBHBIE CBOMCTBA PAaCTBOPOB.

OIIK-2.3.1

19

OOBsICHUTE IOHIKEHUE TEMITEPATyPhl 3aMep3aHus pacTBOpPa C
YBEIMUEHUEM KOHIICHTPAIIMH PACTBOPEHHOTO BEILIECTBA OTHOCUTEIHHO
YUCTOTO PACTBOPUTESI.

OIIK-2.3.1

20

Oxapaktepu3yiTe MoHsITHE AUCTIEPCHON cucTeMbl. [IpuBenure
KJIaCCU(UKALIUIO TUCTIEPCHBIX cucTeM. CHopMyTupyiTe moHsATHE
HachlleHHoro pactBopa. ChopMynupyiTe NOHATHE PACTBOPUMOCTH.

OIIK-2.3.1

21

VYKaxkuTe pazauuusi MEKAY PaCTBOPAMHU JIEKTPOJIIUTOB U HEIIEKTPOIUTOB.
ChopmynupyiiTe TEOpHIO dIETpOoIuTHIeCKOM aucconnanuu (TD/])
Appennyca. [IpuBeure MeXaHU3M JIUCCOLMALINN.

OIIK-2.3.1

22

ChopmynupyiiTe TEOpUN KUCIOT U OCHOBaHHMM. OnuIuTe
ANEKTPOIUTHIECCKYIO TUCCONMANNIO BOJbL. CHhopMymupyiTe MOHATHS
HMOHHOI'O TPOU3BEICHHUS BOJIbI M BOJOPOJIHOTO MOKA3aTelIsl.

OIIK-2.3.1

23

Oxapakrepu3yiTe NOHITHE IPOU3BENEHUS pacTBOpuMocTH. [IpuBenuTe
MpaBuJjia 3alUCH YPaBHEHUN MOHHBIX peakuuii. ONUIINTE TUAPOIIU3 COJIEH U
MIPUBEAUTE NTPUMEPBI.

OIlK-2.3.1

24

Omnpenenute KOJIMYECTBO KATHOHOB B PaCTBOpE, €CJIM B 1 J1 BOJHOTO
pactBopa coaepxkutrcs 0.05 MoIb HUTpaTa aMMOHHUSI.

OIIK-2.3.1

25

ChopmynupyiiTe TOHATHE O CTENEHU OKUCTeHUs. OXapakTepu3ynTe
MIOHSTHSI OKUCIICHHE U BOCCTAHOBJICHHUE, OKUCIUTEIh U BOCCTAHOBUTEIIb.
YKaKUTE METO/IBI PACCTAHOBKU KOI(PPUITMCHTOB B yPaBHEHUSIX
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHbBIX PEAKIUH.

OIIK-2.3.1

26

Oxapakrepu3yiTe MOHITHE MEKTPOAHOrO noTeHuana. Oxapakrepusyire
SIBJIGHUE JIBOWHOTO 2JIEKTPUYECKOTO CJIOS. YKaXKHUTE 3aBUCHMOCTh
AJEKTPOJAHOIO MOTEHIIMAIa OT TEMIIEPATYPbl U KOHLEHTPALMU. Y KaXKUTe
ypaBHeHnue HepHcra.

OIIK-2.3.1

27

Ompenenure DJ]C raapBaHMUYECKOTO 2JIEMEHTA, COCTOAIIETO U3 JKEeJIE3HOTO U
cepeOpSIHOTO ANEKTPOIOB, MOTPYKEHHBIX B 0,1M pacTBOpbI UX HUTPATOB
(E°(Fe2+/Fe)=—0,44B, E%ag+/aq)=0,80B).

OIlK-2.3.1

28

Chopmynupyiite nonstue snextponusa. [Ipuenure peakiumu,
MPOTCKAOMIUC HAa MHCPTHBIX U AKTUBHBIX 3JICKTPOAaX B Pa3JIMYHBIX
pactBopax. OxapakTepu3yiTe MeKTPOIU3 PAaCTBOPOB M PACIIIIABOB.
Chopmynupyiite 3axon Dapanesi.

OIIK-2.3.1

29

OO0ocHyliTe BBIIENCHNE BOAOPO/Ia IIPH DIIEKTPOIH3€E BOJHOTO PacTBOPA
nutpara Hukens (Ni(NOz)2) (37€KTpoIbl yroIbHbIE).

OIIK-2.3.1

30

Oxapakrepusyiite Tumsl Koppo3uu. ChopMyaupynTe noHsITHE
INEKTPOXUMHUUYECKON KOPPO3UU. YKAKUTE NIEKTPOJHBIE IPOLECCHI ITPU
JIEKTPOXUMHUYECKOU KOPPO3HH.

OIIK-2.3.1

[lepeuenr TeM [l KypcOBOTO TMPOCKTHPOBAHUS/BBIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO MPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne 11/t [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
) KYpPCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1s1  mpoBeneHUsT NPOMEXYTOUHOM aTTeCTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

Ngl

[IpumepHBIii IepeueHb BOIPOCOB ISl TECTOB

Kon




/o

WHINKATOpa

B atome, aekTponHas hopmyina kotoporo 1522s22p°3s23p°®3d14s24p84d°35s?,
... BAJICHTHBIX 3JIGKTPOHOB . ..

a. 13; b. 2;

c.9; d. 11;

e.5

OIIK-1.3.1

Baneurnrie SJICKTPOHLI aTOMa paaursd XapaKTCPpU3YyrOTCS 3HAUCHUAMU
KBaHTOBBIX yKcesa N = ... u = ... (BnucaTb yucjaa 7 u 0).

OIIK-1.3.1

B aToMe XMMHUY€ECKOro dJIEMEHTA . ... TPpHU P-3JICKTPOH Ha BHCUIHCM
OHEPIreTUYCCKOM YPOBHC.
a. Sc; b. Se;
d. Ge; e. Si

c. Sb;

OIIK-1.3.1

B xnopuze kanbius CaCly ... xumuueckas cBsi3b.
a. JOHOPHO-aKIETITOPHAS;

b. HemonsApHast KOBaJICHTHAS;

C. OJISIpHAst KOBAJICHTHAS;

d. nonnas;

€. MeTaJuTHyecKast

OIIK-1.3.1

B monekyne srena H,C=CH> ... Tun rubpuau3zanuu nearpanpaoro aroma C.
a. sp; b. sp?; c.sp®;
d.sp?d®;  e.sp’d

OIIK-1.3.1

DK30TepMUYECKas Peakiys XapaKTeprU3yeTcst YCIOBHUEM ...
a. AH=0; b. AH >0;

c. AH<0; d. AS<0;

e. AS >0

OIIK-1.V.1

Peaknus, mporekaHue KOTOPOM COIMPOBOXKIIAETCS IMOTJIONMICHUEM JHEpPruM,
Ha3bIBaeTCH ... (BIHCATH CIOBO - YHAOTEPMUUYECKOI).

OIIK-1.V.1

PaBHOBecue B cucreme

C (tB) + 2 H2 (1) 2 CH4 (1) (AH® = -74,9 x/IX) MO’KHO CMECTUTH BIIEBO ...
a. YBenuuenuem koHneHTpamuu CHa ;

b. Ymenbienuem konnentparn CHs ;

C. YBenuueHneM KoHueHTpauuu Hp;

d. IToBEIIIIEHNEM TABIIEHUS;

e. [loHmkeHnemM TeMnepaTypsl

OIIK-1.V.1

YcnoBueM XuMHUECKOTO paBHOBecus siBisieTcst AG = (Brucath uncio 0).

OIIK-1.V.1

10.

CepoBojoponas kuciora (H2S) B3anmoelicTByer ¢ ...
a. CuSO4

b. K2SO4

c. HCI

d. H2SOs4

e. NaCl

OIIK-1.B.1

11.

Bonopoausriii mokaszatens (PH) 0.01 M pactBopa a30THO# KUCIOTHI PaBeH ...
(Brucatp yucio 2).

OIIK-1.B.1

12.

BricInyro crernens OKUCIEHHS XJI0p TPOSIBISET B ...
a. HCIO
. HCIO3
. HCIO,
. HCIOq4

b
c
d
e. HCI

OIIK-1.B.1

13.

[Ipu paboTe raabBaHUYECKOIO AIEMEHTA B CTAHJIAPTHBIX YCIOBUAX
MIPOUCXOIST MPOIIECCHI MPEBPAIEHUs] XUMHUECKON YJHEPTUU PEareHTOB B ...
(BmMCaTh CIOBO DJIEKTPUIECKYIO).

OIIK-1.B.1




14.

Ipouecc Fe** + 2e = Fe® npoucxoaut B rajpbBaHMYECKOM DIEMEHTE ...
a. Mg | MgCl2 || FeSO4 | Fe

b. Al | HCI | Fe

c. Al | AICIz || FeClz | Fe

d. Zn| Oz (H20) | Fe

e. Fe | FeSO4 || CuSOq | Cu

OIIK-1.B.1

15.

[Tpu 1eKTpoaH3e BOJIHOTO PACTBOPA ... HA AICKTPOJAX MPOUCKOIAT
nporeccel: 2H20 + 2e = Hy + 20H™, S _2e=50

a. NaxSOyq; b. CdSOq ;

c. CusS; d. NasS ;

e. NaxSOs3

OIIK-2.3.1

16.

[Ipu 271€KTPOXUMUYECKON KOPPO3HH B CUCTEME “MarHuil — 0JIOBO™ B KUCJIOM
cpeze Ha Karoje oopasyeTcs ...

a. Mg?* ; b. Sn°;

c. Sn**; d. OH ;

e. Ho

OIIK-2.3.1

17.

OaHOCTOPOHHSA T y3ust MOJIEKYJI pacTBOpUTEINS yepes
MOJYTIPOHUIIAEMYI0 MeMOpaHy B KOJUIOMJHBIH DPACTBOpP Ha3bIBAETCS
(BIMCaTh CJIOBO - OCMOCOM).

OIIK-2.3.1

18.

[Ipu 2JIEeKTPOXUMHUYECKON KOPPO3HH B CHCTEME "IIMHK - cepedpo" B KUCIIOM

cpejie Ha aHojie 00pasyeres ...
a. Zn** b. Ag* c. Hz d. OH" e. Zn°

OIIK-2.3.1

19.

I[JI)I 3allIUTHI KaIMHA OT KOppO3I/II/I BO BJIA2KHOM BO3I[yx€ B KAQUCCTBC
KaTOJAHOTI'O IMMOKPBITHA MOKHO MCII0JIb30BATh ...

a. Al; b. Mn ;

c.Co; d.Cr;

e. Mg

OIlK-2.3.1

20.

IIpu 27€KTPOXUMHUYECKON KOPPO3UH B CUCTEME “IIMHK — CBUHEL B
HEHTpaJIbHOU Cpejie Ha aHo/e o0pasyercs ...

a. Zn**; b. O2;

c. Pb*; d.OH " ;

e. H'

OIIK-2.3.1

21.

Wuctpykiwst: [pounTaiiTe TEKCT, BEIOEPUTE TPABUIILHBIM OTBET M 3aIMIIINTE
apryMeHTBI, 000CHOBBIBAIOLINE BLIOOP OTBETA.

Ha snekrpomax B ranpBanundeckom snemente Zn | HoSOs | Pb mpotekaror
IPOIIECCHI ...

a.Zn° —2e = Zn**; 2H" + 2e = H;

b. Pb® — 2e = Pb?"; 2H* + 2e = H;

c. Zn® —2e = Zn?*; Pb?* +2e = Pb’

d. Zn® —2e = Zn?*; Zn?** +2e = Zn°

e. Pb? — 4e = Pb*"; 2H" + 2e = H;

OIIK-2.3.1

22.

Wuctpykuus: [IpounTaiite TekcT, BbIOEpUTE MPaBUIbHBIE BapUAHThHl OTBETA
Y 3aIHIIUTE apTYMEHThI, 000CHOBBIBAIOIIUE BHIOOP OTBETOB

[lopsnkoBeiii HOMep osnementa B Tabmuue J.M. MenneneeBa paBeH
....(HECKOJIbKO MPaBUIIbHBIX OTBETOB)

a. YACITy POTOHOB B €70 aTOME;

b.4uciy 1eKTPOHOB B €T0 aTOME;

C. 3apsfy sAlpa aToMa;

d. yucy HEUTPOHOB B €0 aTOME;

€. MacCOBOMY YHCIY,

f. oTHOCHTENBHOW aTOMHOM Macce.

OIIK-2.3.1

23.

WNucrpyknus: IlpounTaiite TEKCT M ycTaHOBUTE cooTBeTcTBHE. K Kakmon

OIIK-2.3.1




MO3UIMH, JAaHHOW B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOIIYIO
TTO3UIIMIO B TIPABOM CTOJIOIIE).

CooTBeTcTBHE MEX]Ty 3HAUCHUEM OPOUTAIILHOTO KBAHTOBOTO YHCIIA U
0003HAYCHHUEM TTOAYPOBHSI.

3navyenue opOutanpHoro yuciaa | OGo3HauYeHHE MOTYPOBHS
£

WIN[(F|O
Q| OO |(»n

4

24. | Unctpykuust: IlpounrtaiiTe TEKCT W YCTaHOBUTE mocienoBarerabHOCcTh. | OITK-2.3.1
3anuumre COOTBETCTBYIOLIYIO IOCIEI0BATEIBHOCTh OYKB ClI€Ba HAIPaBo);
Pacnonoxxuts snementsl VIIA moarpynmsl B HOpSJAKE BO3pacTaHUS
aTOMHOI'0 pajnyca.

a.F, Cl, Br, I, At

b. Cl, Br, I, F, At

c. Br, I, F, At, CI

d. 1, Br, F, At, Cl

e.At, I,Br,Cl F

25. | Unctpykuus: [IpounTtaiiTe TEKCT U 3aNUIINATE pa3BepHyThIN o0ocHoBaHHbIH | OITK-2.3.1
OTBET.

[Ipu neiictBum u30bITKA pa30aBIeHHON CepHOM KUCIOTHI Ha 40 I KaabIus
TEOPETUYECKH JOKHO BBIACIUTHCS ... J MOJIEKYJISIpHOTrO Bojopoa. (OTBer
BBECTH YHCIIOM)

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIMXCS 3a09HOU (hOPMBI
o0ydeHus, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIMNE  TPOIEIyphl  OICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX dTanmbl (OPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpyOmUX MOPSAOK W IPOLEAYypYy
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. Mertoanueckue yKazaHus JUis 00YJarOIIUXCs IO OCBOSHHUIO JUCIUILTHHBI

11.1. Metoauueckue yKa3aHusl JUIA O0YYalOLIUXCH 10 OCBOECHHMIO JIEKIIMOHHOIO
MaTepuaJa.

OcHOBHOE Ha3HAYEHME JEKIIMOHHOTO MaTepHuaja — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE M3JIOKEHHE y4eOHOro MmaTepuaia. HasHadeHme COBpEMEHHOH JIEKIUH B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHUH
byHIaMEHTalbHBIX MpoOJeM AUCHMIUIMHBL, METOJOB HAay4YHOTO I[IO3HAHMS, HOBEHIINX
JOCTHOKEHUH Hay4dHOH MbIiciu. B yueOHOM mporiecce JeKIHs BBINOJHSAET METOAO0JIOIHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaMOoHHYI0 (yHKUMHU. JIeKIHs pacKkpbpiBaeT MOHATHIHBIN anmapat
KOHKPETHOW 0o0JacTH 3HaHus, €€ mpoOsieMbl, AaeT IeTbHOE MPEACTaBICHUE O AUCIUIUIUHE,
IMMOKAa3bIBACT B3aMMOCBA3b C IPYIrUMU JUCHUITIIMHAMMU.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00YUYaIOIIMMUCS JIEKLIMOHHOTO MaTepHuana;




MOJTyY€HUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIIPENIEIAETCS LEJIEBOM YCTAaHOBKOM K KayK10M KOHKPETHOU TEME;

MOJTyYEHHUE OIbITa TBOPUECKOI pabOThl COBMECTHO C MPEIOIaBaTeleM;

pa3Butre npohecCUOHATHLHO-/IEIOBBIX KAUeCTB, JIIOOBH K MPEIMETY U CAMOCTOSTEIILHOTO
TBOPYECKOTO MBIIICHUS.

MOSIBJICHUE HEOOXO0JUMOT0 HHTEPEca, HEOOXOIMMOTO IS CAMOCTOSITEIIbHON paboTHI;

MOJTy4YeHUE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKU U O MPOTHO3E UX
pa3BUTHS HA OIMKAUIIINE TOJBI;

HAYYUTHCS METOAMYECKH o0O0padaThiBaTh MaTepuan (BBLICISATH IJIABHBIE MBICIU H
MOJIOKEHUSI, TMPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IUYHBIX
(bopMyITUPOBKax);

MOJTy4YeHHE TOYHOTO MOHMMAHHS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JEMOHCTpalMed ClIaiioB U
UCIIOJIb30BAaHUEM pa3[laTOYHOrO MaTepuajga MpH MPOBEICHUU KOPOTKUX JHCKYycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/AECTBHBIX TEMATHK I10 IUCHUIUIMHE.

CrpykTypa npenocTaBieHus JEKIHOHHOTO MaTepHaa:

JISKIIMH COTJIACHO pa3zenam (Tabim.3) u remam (1abi.4).

11.2. Metoauueckue yKa3aHus JJIsi 00y4alOUIUXCS 110 BHINOJIHEHUIO J1a00PaTOPHBIX
padoTt

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromuiics JODKEH YIriayOuTh W
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyYaromerocs.
Beinonnenue nabopaTopHbIX paboOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 1a00paTopHBIX paboT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHsS] JUCIHIUIMHBIL, OTpeNesieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CpPEICTBaM,
o0ecreynBaroIuM pelIeHue cIeyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIENOBaHMs MPOIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B PaMKax JTAHHOW JWCIUTUTIHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETATM3AlUs TEOPETHUYECKMX 3HAHWM, TMOJTYYEHHBIX Ha
JEKITHSIX;

— ToJlydeHHe HOBOW MH(OpMAINH 10 U3y9aeMON AUCITUTLINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000py10BaHHEM U TPUOOPaMHU.

3ajilaHue ¥ TpeOOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

3amaHue K BBINOJIHEHUIO J1a0opaToOpHOM pa®oThI BBIAAETCS MpenojaBaTelieM B Hadaje
3aHATHUS B COOTBETCTBUU C IJIAHOM 3aHATUH. Tembl 1ab0opaTOPHBIX padOT MPUBEIEHBI B TA0I. 6
JTAHHOM MpOrpamMMmBl.

Boinonnenue nabopatopHoit paboThl COCTOUT U3 TPEX ITAIOB:

—aHAJUTHIECKOTO;

—pacueTHO-TpadUIecKoro;

—KOHTPOJIBHOTO B BH/IE 3aIIUTHI OTYETA.

Crpykrypa u dhopma oTueTa 0 1abopaTOpHOH paboTe

Otyet 0 mabopaTopHOU pPabOTE MTOJDKEH COJIepkKaTh: TUTYIbHBIN JIUCT, OCHOBHYIO YacTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHUM.

Ha TtutynpHOM mMcTe MODKHBI OBITH YKa3aHbI: Ha3BaHWE IUCHIUIUIMHBI, HAa3BaHHE
nabopaTopHoil paboThl, (GaMuiIMs M UHULMATIB [pernojaBaTens, (aMuwinsg WU HHULUAIBI
CTYZICHTa, HOMEp €ro y4eOHOU IpyIIbl U AaTa 3alIUThl paOOTHI.

OcHOBHast d4acTb JOJDKHA COJEpXKaTh 3aJaHue, pe3yNIbTaTbl 3KCIIEPUMEHTAIbHO-
NPaKTUYECKON pabOThI, paCUeTHO-aHATUTHIECKHE MaTePHaIbl, TUCTUHT KOa/CKPUH dKpaHa.




BoIBosbI MO IIpOJIENIaHHOM paboTe TOJIKHBI COJIEPKaTh OCHOBHBIE PE3yJbTaThl 10 paboTe.

TpeboBanus k 0ohopMIIEHUIO 0TYETA O JTAOOPATOPHOU paboTe

TUTyabHBIN JIUCT OTYETA AOKEH COOTBETCTBOBATH 1IA0JIOHY, IPUBEACHHOMY B CEKTOpE
HopMaTuBHOM nokymeHTtaru ['Y AIT https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM 4YacTW OTYETa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeOoBaHuS NPUBEACHBI B CEKTOpPE HOpMAaTHUBHOW nokymeHTauuu ['YAII
https://quap.ru/regdocs/docs/uch

[Ipu dopmHupoBaHMM CIIMCKAa UCTOYHUKOB CTYJCHTAaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl odopMiieHHs CIHCKa HUCTOYHUKOB
IPUBENICHBI B CEKTOpe HOpMaTuBHOU nokymenTtarmu ['Y ATl https://quap.ru/regdocs/docs/uch

11.3. Meroguyeckue  yKa3aHusi JJisi  OOy4amIIUXCS MO  TMPOXOKIECHUIO
CaMOCTOSITEJIbHOM PadoThI

B Xoze BBIIOTHEHUS CaMOCTOSATEIBHONW Pa0OThI, O0YUYAIONIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

s oOyyaromuxcst 1Mo 3aoyHod (opMe OOYYCHHs, CaMOCTOSITeNIbHAs padoTa MOXKET
BKJIIOYATh B CE0S1 KOHTPOJIBHYIO paboTy.

B mporiecce BBINMOJIHEHUSI CAMOCTOSTENILHOW paboThl, y oOyd4aromerocs (GopMUpyercs
nenecooOpasHoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOPETACMbIX 3HAHUU, OOCCIICYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B IEPUOJ OOYYCHHS, IOMOTAaeT TIOJYyYUTh HABBIKA TIOBBIIIICHUS
poeCCUOHATIBHOTO YPOBHSI.

MeTogudyeckuMl ~ MaTepualaMH,  HANPaBJSIIONIMMH  CAMOCTOSTEIBHYIO  paboTy
00yYarOIIUXCSSBIISIOTCS:

—  y4eOHO-METOJIMYECKUI MaTepHall 1o IUCIUILTHHE.

11.4. Metoauueckue yKa3aHHsl JUI1 O0y4alOIIMXCS MO IMPOXOKAEHUIO TeKYIero
KOHTPOJISl yCIIeBA€MOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yJaromuxcsi, OCYIECTBISIEMOTO B TEYEHHE CEMEeCTpa C IIeNbI0 OIEHMBAHUS XO/a OCBOCHUS
JUCLUTUIMHBL.

B Teuenue cemecTpa CTyACHTHI:

- 3alMIIA0T JJabopaTopHble padoTsl (5 mT);

- BBITIOJTHAIOT TECTUPOBAHMS 110 MaTepuaiaM Jiekuuu B cpene LMS.

JUist TeKyIero KOHTPOJIsl YCIeBAEMOCTH UCIONB3YIOTCS TECThI, IPUBEICHHbIE B TalHIIe
18.

CBoeBpeMeHHass cjaya OTYETOB IO JIAOOPAaTOPHBIM M MPAKTUYECKUM 3aJaHUsIM U
MOJIOKHUTEIPHBIN pPe3ysbTaT Ha 3aIIUTe 3TUX PaOdOT MOXET YYHTHIBATHCS MPH TNPOBEICHHUU
IPOMEKYTOUHON aTTEeCTalHH.

11.5. Meroauueckue  yka3aHusi A8 o0ydalImMXcsd MO  NPOXOKIECHHIO
MPOMEKYTOYHOM aTTeCTALUH.

[IpomexxyTounass  artectanust  oOyvaromIMXcs  HpeAycMaTpuBaeT  OLEHHBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHMs MO JuciuruinHe. OHa BKIIIOYAET B
ceos:

— 1uddepeHIMpOBaHHbIM 3aueT — 93T0 (opMa OLEHKUM 3HAHUHM, TOJIyYEHHBIX
o0y4armuMcs TpU U3YYEHUH JUCHMILIMHBI, TPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HCCIIE0BATEILCKUX PpabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[MOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILO», KyJA0BIETBOPUTEIHLHOY, «HEYAOBICTBOPUTEIHLHOM.

B teuenue cemectpa CTyieHTY HEOOX0qUMO caath He MeHee 50% mabopaTopHbIX padoT,
BBITIOJIHUTHh TECTUPOBaHHSA B cpene LMS He Hmke oneHku "yaosierBoputenabHO". B cimydae


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

HEBBIMOJIHEHUH BBIIIEU3JI0KEHHOT0, CTYJIEHT, MPU YCHEIIHOM MPOXOKJIECHUU MPOMEKYTOUHON
arrecranud B ¢opme aud.3adera, He MOXKET TMOIYYUTh ATTECTAIIMOHHYIO OLEHKY BBIIIE
"xopormio".

Cucrema OLIEHOK IIPU NPOBEACHUM TEKYLIETO KOHTPOJIS U IPOMEKYTOYHOW aTTecTalluu
OCYIIECTBIISICTCSI B COOTBETCTBHMU C PYKOBOASIIMM JIOKyMeHTOM opranuzanuu PO T'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJE YCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTeCTalluu
CTYJEHTOB M AacCIHMpPAHTOB, OOYyYalOIIMXCS IO OOpa3oBaTENbHBIM MPOTpaMMaM BBICIIETO
obpazoBanus B ['YAI» https://docs.quap.ru/smk/3.76.pdf .



https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMmMy TUCIUTUIMHbI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




