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AHHOTANUA

JucuuiuimHa « XMMHsD» BXOJIUT B 00pa3oBaTeNIbHYIO MPOTrPaMMy BBICIIETO 0Opa3oBaHuUs
— mporpamMmy OakamaBpuaTa II0 HampaBleHHUIO moAarotoBku/ crenuanbHoctd 11.03.03
«KoHcTpynpoBaHue 1 TEXHOJIOTHS AJIEKTPOHHBIX CPEJCTB » HampaBieHHOCTH «IIpoekTupoBaHue
U TEXHOJIOTHsSI 3JEKTPOHHO-BBIUMCIUTENBHBIX CpeACTBy». JucuunianHa peanusyercs Kadeapoit
«NeSy.

JlucuuiuinHa HaueseHa Ha (G OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMIIETEHIIMIA:

OIIK-1 «Cnoco0OeH ncnoiabp30BaTh MOJIOKEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK M
MaTeMaTHKH JUIsl pellieHHs 3a]ja4 MH)KEHEPHO! JAeATeIbHOCTI

OIIK-2 «CriocobeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE HCCICIOBAHUS H
UCIOJIb30BaTh OCHOBHBIE IPUEMBI 00PAOOTKHU U MPEICTABICHHS TOJTYYEHHBIX JaHHBIX»

ConeprxaHue IUCHUIUIMHBI OXBAaTBHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C O3HAKOMIJICHHEM
UCTOPUM XUMHM, a TaKK€ C OCHOBHBIMM HAlpaBICHUSAMH U TEHACHUUSAMM pPa3BUTUSA
COBPEMEHHOM XWUMHUHM. OTa HayKa HW3ydyaeT MaTepHUalbHBI MHp, 3aKOHBI €ro pa3BUTHA,
cneunduyeckyro XUMUYECKyl ¢GopMy JABWXKEHMs MaTepuu. B mporecce u3ydyeHHs XMMHUU
BbIpa0aThIBACTCSl HAYYHBIH B3I HA MUpP. 3HAHHWE XMUMHU HEOOXOAMMO ISl IIOAOTBOPHOM
TBOPYECKOH JesATeabHOCTH OakajaBpa JH000ro HalpaBiCHHUs IOJArOTOBKU. 3HAHHWE XUMHHU
MO3BOJISIET CPOPMUPOBATH COBPEMEHHOE HAy4YHOE MPEICTABICHHE O MaTepUH, BEIIECTBE Kak
OJIHOM M3 BUJOB JBIDKYILIEICS MaTepuu, MeXaHU3Me MPEeBpaIleHU XUMUUECKUX COEINHEHHH,
CBOMCTBAaX MaTEpHAIOB O XMMHUYECKHMX IIPOLECCaX B COBPEMEHHOW TexHMKe. lIpu m3yuenun
Kypca XUMHUM HEOOXOAMMO IPOYHO YCBOMTb OCHOBHBIC 3aKOHBI, OBJIAZIETh TEXHUKOU
XUMHYECKHX pPAacyeTOB, BBIPAOOTAaTh HABBIKM CAMOCTOATEIBHOTO BBIMOJHEHHUS XUMHUYECKUX
9KCHEpUMEHTOB U 0000mmeHuss (akroB. IloHMMaHHE 3aKOHOB XUMHM IOMOXET CTYJEHTY B
pEIIeHNH 3KOJOTHYECKUX MPoOsieM. 3HaHME Kypca XUMHUH HEOOXOIUMO M JUIsl TIOCIIETYIOIIETO
YCIIEUIHOTO U3YUYEeHHUS CIeLUaIbHbIX AUCIUILINH.

[IperoaBanyie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
yueOHOro npolecca: JeKIHH, JJabopaTopHble paboThl, CAMOCTOSTEIbHAS paboTa 00yYaroIerocs.

[TporpaMMo#l TUCHMIUIMHBI MPEIYCMOTPEHBI CIEIYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTalus B hopme nuddhepeHIupoBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JWCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3pIK 00yuYeHus IO JUCHMIIUHE KPYCCKHUH »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIHTATOB O0YUEHUS 10 JUCIUTUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

YcBoeHHe CTyACHTAaMU TEOPETUYECKHX OCHOB OOIIEH XHWMHH, XHMHW BaKHEHIIIHNX
DJIEMEHTOB M WX HEOPraHUYECKHX COCTUHEHUH, (POpMHpPOBAHUE XUMUYECKOTO MBIINUICHHS Y
CTYJICHTOB, Pa3BUTHE HABBIKOB HCIIOJIb30BAHUS CBEICHUU O (PU3HKO-XMMHYECKUX CBOMCTBaX
pa3MYHBIX ~ CHUCTEM Ui  CHHTE3a  COOTBETCTBYIOIIMX  COCIMHCHUH,  BBIMOJIHCHUE
TEPMOJMHAMUYECKUX M KHHETHYECKHUX pPAacueToB; NPHOOPETEHHUE HEKOTOPOTO  OIbITa
OKCIIEPUMEHTATBHBIX HCCIICIOBAaHUN I pa3pa0OTKH HOBBIX METOJOB CHHTE3a, MPHIAHUS
MaTepuaiaM 3aJaHHON CTPYKTYpbl M KOMIUIEKca cBOWCTB. IIpencraBieHne BO3MOXKHOCTH
CTYJICHTaM Pa3BHUTh U MPOJACMOHCTPUPOBATH HABBIKH B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHA.

1.2. JlucumriuivHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUCHHS IO JUCIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3yueHus AUCIUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00J1a/laTh CICAYIOIUMHU
KOMIIETCHIIMSIME WM WX 9acTaMH. KOMIETCHIINY W WHAUKATOPBI MX JIOCTHKCHUS TIPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHINKATOPOB MX JOCTHIKCHHS

Kareropus (rpymnmna)
KOMIICTCHITHH

Koxn u
HanMEHOBaHUE
KOMIIETEHIINHU

KO,Z[ W HAMMCHOBAHHC MHAHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

O6menpodeccroHanbHbIE
KOMITCTCHIIHH

OIIK-1 Cnocoben
UCIIOJIb30BaTh
10JIO’KEHUS, 3aKOHBI
U METOJIbI
€CTECTBEHHBIX HayK
U MaTeMaTUKH IS
pelieHus 3aaad
WHXEHEPHOU
JIeSITEIIbHOCTH

OIIK-1.3.1 3Haer ¢pyHIaMeHTaIbHbBIE
3aKOHBI MPUPOIBI U OCHOBHBIC (PU3HUCCKUC
MaTeMaTHYECKHE 3aKOHBI

OIIK-1.V.1 ymeer npuMeHITh PU3NYECKUE
3aKOHBI 1 MAaTEMATHYECKHA METObI I
pelIeHus 3a/1a4 TEOPETUIECKOTO U
MPUKJIATHOTO XapaKkTepa

OIIK-1.B.1 BnageeT HaBLIKAMH
MCII0JIb30BaHUsI 3HAHUN €CTECTBEHHBIX HAYK
Y MaT€MaTUKU TP PEIICHUN TTPAKTUIECKUX
3a1a4

Ob6menpodeccuoHanbHbIe
KOMIICTCHIINU

OIIK-2 Cnocoben
CaMOCTOSITEIIEHO
TIPOBOJIUTh
9KCIICPUMEHTAIbHBIC
HCCJIEIOBAHMS U
HCITOJIB30BaTh
OCHOBHBIE TIPUEMBI
00paboTKu 1
Npe/CTaBICHUS
MOJTYYCHHBIX JTAHHBIX

OI1K-2.3.1 3HaeT 0CHOBHEIE METOIBI U
CpeICTBa MPOBEICHHS SKCIIEPUMEHTAIBHBIX
MCCJIEIOBaHMM, CHCTEMBI CTaHIAPTH3ALUN U
cepTudurann

OIIK-2.Y.2 ymeeT HaxOuTh U KPUTUUECKU
aHAIM3UPOBATh HHPOPMAIIHIO,
HEOOXOAUMYIO JJIS PEIICHUS TOCTaBICHHON
3aa49

OIIK-2.B.1 Bnageet cmocobamu oOpabOTKH
Y TIPEJICTABJICHUS MTOJTyY€HHBIX JAHHBIX U
OIIEHKH TOTPEITHOCTH PE3yJIbTaTOB
U3MEPEHUI

2. Mecro nucuumianHsl B ctpyktype OI1
HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YUYaIONTUMUCS
[IPY U3YyYECHUH CIEAYIOIIUX AUCLUUILINH:
— «MaremaTtuka. MareMaTU4eCKU aHaIu3»,
— «Pusukay
3HaHUs, MOJIyYEHHbIE TMPU H3YUYEHUM Marepuajia JaHHOW IHUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAUYCHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YUYECHUH APYTUX JUCUUILIVH:




— «OKoa0rusy,
— «be3omacHoCTh KU3HEACATSILHOCTHY,
— «MarepuanoBecHUEY.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemkocmep OuUCUUNJIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKoi no020moeKu
AyoumopHhuie 3anamus, BCETo vac. o1 ol
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
naboparopusie padboTsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, Hudd. Hudd. 3au.
k3. F*) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHIUTUIAHEI IO pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Paznensl, TeMbl JUCIUIUIUHBIL ey | 113 P KII CPC
(uac) (C3) | (wac) | (wac) | (uac)
Cemectp 1

Pa3zpnen 1. BBenenue B XxumMuto 1 5 4
Tema 1.1. ITonsiTHe BeniecTBa 1 XUMUYECKOM 1 1 1
pEaKIMK, OCHOBHBIE ONPE/IEICHUSI.
Tema 1.2. CrexruoMeTpUUECKNE 3aKOHBI. 2 1
OyHaaMeHTATbHBIC TIOHSATHSI X 3aKOHBI XUMHH.
Tema 1.3. CriocoObl onpesienieHusi KOJINYecTBa 2 2
BEIIIECTBA, 3aKOH YKBUBAJICHTOB.
Paznen 2. Ctpoenue BemiecTBa 10 - 11
Tema 2.1. OcHOBHBIE CBEJCHHSI O CTPOCHHUH 2 1
aTOMOB; KBaHTOBBIE YHCIIA
Tewma 2.2. Ilepuoanueckuii 3akoH .M. 2 2
Meneneesa.




Tema 2.3. XuMmudeckas CBSI3b, BUAL XUMHUUCCKOM 1 3

CBSI3H.

Tema 2.4. MeToJ1 BaJICHTHBIX CBS3€EH, 2 2

KOBAJICHTHAs CBS3b.

Tema 2.5. MeTo1 MOJIEKYJISIPHBIX OpOUTANICH. 2 1

Tema 2.6. HeBasieHTHBIE TUITBI CBSI3€1i: HOHHAS 2 2

CBsI3b, METAUTUNYECKAS CBSI3b, BOJOPOIHAS CBSI3b,

cuiiel Ban-nep-Baanbca.

Pasznen 3. Xumnueckue cucreMmbl. OO0me 15 4 12

3aKOHOMEPHOCTH XUMHUYECKHX IIPOLIECCOB.

Tewma 3.1. DHepreTrKka XUMHUYECKUX ITPOIIECCOB, 2 4 2

BHYTPEHHSISI SHEPTHsl, SHTAIBIIHS, SHTPOIUSI.

Tewma 3.2. Dueprus ['n66ca, HapaBJIEHHOCTh 2 1

XUMHUYECKHX TPOIECCOB, XUMHYECKOE U (Pa3oBoe

paBHOBECHE.

Tema 3.3. CkopocTh XMMHUYECKOH peakluy u 2 2

METO/IbI €€ PEeTyIUPOBaHUs, 3aKOH JCHCTBUS

Macc.

Tewma 3.4. DHeprus akTUBaLK, YPAaBHEHUE 2 1

Appennyca, npasuio Baut-I'odda,

KaTaJIn3aToOphl U KaTATUTUYECKHUE CUCTEMBI.

Tema 3.5. PacTBOpPBI, AUCTIEPCHBIE CUCTEMBI, 2 2

c1oco0Obl BBIPAKEHHsI COCTaBa PACTBOPOB.

Tema 3.6. DaeKkTpoaUTUYECKAS] TUCCOIIAALINS, 2 2

BOJIHBIE PACTBOPHI AJIEKTPOIUTOB, BOJAOPOIHBIN

MOKA3aTeNb, PEAKIINN OOMEHA, THIPOJIN3 COJICH.

Tema 3.7. CBoiicTBa pa30aBIeHHBIX paCTBOPOB 2 2

HEDJICKTPOJIUTOB, BOJHBIC PACTBOPHI

AIIEKTPOJIUTOB, 3aKOH pazbaBieHust OcTBambia,

3aKkoHbI Payusi.

Paznen 4. OCHOBBI STEKTPOXUMHUYECKUX 4 8 16

MIPOLIECCOB

Tema 4.1. OkUCTUTETHEHO-BOCCTAHOBUTEIIbHBIC 1 4

peaKIuu.

Tema 4.2. XuMuyeckre UCTOYHUKH 1 4 4

AIIEKTPUYECKOTO TOKA. ['anbpBaHHUECKHe

DJICMEHTHI.

Tema 4.3. Dnexrponus, 3akoHsl Papasnes. 1 4

Tewma 4.4. Kopposust u 60pbba ¢ Hel. 1 4 4

Paznen 5: CpoiicTBa MPOMBIIUIEHHO- BaXKHBIX 4 14

DJIEMEHTOB M X COSIMHEHHIA

Tema 5.1. Kimaccel XMuMHYECKUX COSTUHEHUH, 2 7

CBOICTBA MPOMBITIIIEHHO Ba)KHBIX JIEMEHTOB U

WX COCAMHEHHI.

Tema 5.2. Xumudeckast ueHTUDUKAIUS. 2 7

MeTo 16l XUMHYECKOTO UCCIICIOBAHMS U aHATH3a

BEIIIECTB U UX MPEBPAILCHUH.

Hroro B cemectpe: 34 17 57
Hroro 34 17 57




[IpakTuueckas

IMOATOTOBKA  3aKJIIOYacTCA B  HCINOCPCACTBECHHOM  BBIIIOJTHCHHUH

Oo0yyaromKUMHUCS  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBS3aHHBIX C  Oy;ymei
npodeccHoHaTbHON AEATETBHOCTHIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO 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:

CrtpoeHnue BelecTna

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, BUbI XHMHYCSCKOH 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). CasseiBatomue u paspeixisomue 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 (ha30BOE 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 XMUMHYECKOM KUHETUKH, KHUHETHYECKOE YpaBHEHHE.
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 IOKa3aTelb, pEaKLUUU 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 BOCCTAHOBJICHUE,
OKHCIIUTENb U BOCCTAHOBUTEINb. CBSI3b MEXKY OKUCIUTEIbHBIMU
(BOCCTAaHOBUTENBHBIMM) CBOWMCTBaMU aToMa W BEJIMYMHOU €ro
CTEIEHU OKHUCJICHUS. OKHCIUTENBbHO-BOCCTAHOBUTEIbHAS
nBoiictBeHHOCTh. Knaccudukanus OBP. Meronsl paccTaHOBKH
kodddunmento B ypaBHeHusix 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.
DNEeKTPOIUTUYECKOE MONy4YeHUEe M papUMHUPOBAHUE METAJIOB.
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 IMpHUPOJABI MeTala 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 coenuHeHHi 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 XUMHUYCCKOI'O
HCCICAOBaHUA W aHallu3a BCIICCTB U HX npeBpameHI/Iﬁ.
KauecTBeHHBIN U KOJTUYCCTBCHHBIN aHAIHU3.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.




Ta6mmma 5 — [IpakTHdecKue 3aHsITHS U UX TPYJI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrdeckux | ®opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaAKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh IPUBEACHBI B Ta0MIIE .
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 aux Ne
11\5(1_)1 HaunmeHoBaHue 1a00paTOpHBIX padOT TPYI[E)I:);V(I:I;OCTB, Hﬁgﬁ:ﬁfgﬁf I;;fgf;r?
(gac) JIMHBI
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI. 2 1
OyHIaMeHTaNbHbIE TMOHSATHS M 3aKOHBI
xumuH. CrocoObl ONpeneNeHns KOJINYecTBa
BElIeCTBA
2 | OxBUBaJeHT. 3aKOH SKBHBAJICHTA 3 1
3 | TermoBoit 3¢dexr (FHTANBNUA) XUMUIECKOH 4 3
peakuuu
4 | Xumuueckue peakuuu, BBI3BIBAIOIIINE 4 4
ANEKTPUYECKUI TOK. DNeKTPOIHbIC
MTOTEHIMAIIBI ¥ DJIEKTPOIBMIKYIIIHAE CHITBI
5 | Koppo3us meTamioB 4 4
Bcero 17

4.5. KypcoBoe npoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBON PabOThI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUXcs
Bunbl camocTosiTenbHON paboThI U €€ TPYAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabauna 7 — Busabl camocToaTeIbHONU paboThl M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
20 20
qucturiaHel (TO)
[TonroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
IToaroroBka K MpOMeEXyTOYHOMU 17 17
atrectrauuu (ITA)
Bcero: 57 57

5. [lepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYaIONINXCS MO TUCITUTUINHE (MOIYIIIO)




Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
.. /-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX M3AaHUI

Komiuectso
HK3EMILISIPOB B
Ugll_ﬂgg)/ cc bubnuorpadudeckas ccpuika 6H(6KJEZOI\::K€
AIIEKTPOHHBIX
AK3EMILUTSIPOB)
T. 1. ®omuuea, OCHOBHBIE
SAD76 3AKOHBIXVIMHU. Y4yedHO-MEeTOAUYECKOE 5
nmocoOue JyIsi CTYJIEHTOB BCEX CHEIUAIbHOCTEH
uBcex Hampasnenuid. CI16.: I'VAII, 2021. 28 c.
T.1. ®omuuea, XUMUSA Crpoenune atoma u
S4D76 XHUMHUYECKas CBA3b YUeOHO-METOUIECKOe 5

1ocoOue JIsl CTyIEHTOB BCEX CIEIMaIbHOCTEN
uBcex HanpasiaeHui. CI16.: 'YAII, 2022. 34 c.

https://e.lanbook.com/boo | Axmeros, H. C. JlabopaTopHbie U cCeMHUHAPCKUE
k/211658 3aHATHUS 110 OOIICH M HEOPTaHUYECKOW XUMUM :
yaeoHoe mocooue / H. C. Axmeros, M. K.
A3suzosa, JI. U. baapiruna. — 6-e usn., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 368 ¢. —
ISBN 978-5-8114-1716-2. — Tekcr :

AIEKTPOHHBIN.
https://znanium.com/catal | BopmieBckuii, A. 5. ®uzndeckas XUMus :
og/product/1916115 yueOHuK : B 2 Tomax. Tom 1. OOrias u

XUMHUYecKas TepMoiuHamMuka / A. 5.
bopmiesckuii. — Mocksa : UTHOPA-M, 2023.
— 606 c. + [lon. maTepuansl [DNEKTPOHHBIN
pecypc]. — (Bwicmee oo6pazoBanue). — DOI
10.12737/19870. - ISBN 978-5-16-018556-9. -

TekcT : 3IeKTPOHHBIN.

https://e.lanbook.com/boo | Crace, H. ®@. Pemenue 3ama4 mo o01meii XuMuu
k/271322 / H. ®. Cracs, A. B. KoprryHnos. — 4-¢ u3n.,
ctep. — Cankr-IlerepOypr : Jlans, 2023. —
168 c. — ISBN 978-5-507-45529-4. — Texcr :

JJIEKTPOHHBIN.
https://znanium.com/catal | ITognyousIx, JI. I1. O61as xumus : yaebHOE
og/product/2083699 noco6wue / JL.IL. [ToxmyOubIX. — MoOCKBa :

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

TekcT : 3IeKTPOHHBIN.

7. TlepedyeHb AIEKTPOHHBIX 0OpPa30BaATEIBHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « ITHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpMaITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «VHTepHEeT», HEOOXOAMMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBeJieH B Tabmuie 9.




Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTtu «HTepHEeT»

URL agpec HaumeHnoBanue

https://www.xumuk.ru | CaiiT 0 xumuu

http://www.hemi.nsu.ru | OcHOBBI XUMHHK: 00pPa30BATEIIbHBIN CAWT IS CTYICHTOB

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OecCHeueHUs, HCIOJIb3yEeMOTO TMpPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpolecca Mo AUCLUIINHE.
[lepedyeHp UCONB3yEeMOro MPOrPpaMMHOT0 obecnieueHus npejacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne /1 HaumenoBanue

1 MS Office u MS Windows

8.2. IlepeueHb HH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTAHE

[lepeyeHb WCMONB3YEMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALMOHHO-CIPABOUHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (mrpu HEOOXOAUMOCTH)
1 | MynsTuMenuiiHas JTEKIIMOHHAS Ay IUTOPHUS ya. ['acrenno, 1.
15,ayn. 32-02
2 | YueOHas ayauTopus s 1Tab0paTOpHBIX 3aHATHI. OCHaIeHHE: yi1. I'acrenno, 1.
JIaGopatopHble TPUOOPBI: IEKTPOHHbIE BECHI, MPUOOD IS 15,ayn. 33-04

OIIpeJIEJIEHUS] MOJIIPHON MacChl 9KBUBAJIIEHTa MeTalIa, Ipuoop
g onpenenenns J/]C ranpBaHNYECKOro 2JIEMEHTA,
KajopumeTp, nabopatopusie PH-MeTpsl, nentpudyra,
pedpakTomeTp, CIEKTPO(POTOMETpP, YCTAHOBKA JIJIst
TUTPOBAHHUS, MUJITUBOJIETMETP

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTaIlUN

Bug HpOMC)KyTO‘-IHOﬁ aTrTeCTalnuun HCpC‘-ICHB OIICHOYHLIX CPCIACTB

JuddepenunrpoBaHHbIil 3a4ET Cnucok BOIpOCOB;
TecTsl.



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

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH O00y4aloUMMHCs MPUMEHseTCsl 5S-0ajuibHas IMIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopasi mpuBeeHa B Tabuune 14. B TeueHne cemecTpa MOXKET MCIIOJIb30BaThCA
100-0annpHast ~ mKajma  MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOILUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(HOPMHUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHIUN

XapakTtepucTrka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraer;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYUYHBIC TIOJIOKEHHS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJ0 00OOCHOBBIBACT U apTyMEHTUPYET BBIBHIa€MbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CIICIMAIN3UPOBAHHBIX TOHSATHIA.

COTIIMYHO»
(GauTCHO»

— 00y4Jaromuiicsi TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CYUIECTBY WU3JaracT €ro, ONUPasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUSA C TPAKTUYECKOH JEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIIAJCET CHCTEMOM CIIENHAIM3UPOBAHHBIX TOHATHIA.

«XOpOoLIO»
<Ga4YTCHO»

— o0yyaronuiicst yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY M3JIaraeT €ro, ONupascCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI;

— JIOIyCKaeT HeCYIIECTBEHHbIE OLIMOKN 1 HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHUHU 3HAHWUU
HaIpPaBJICHUS;

— cJ1a00 apryMeHTHPYET HayUHbIE MTOJI0KEHHUS,

— 3aTpyAHseTCs B (OPMYIUPOBAHUHU BBIBOJOB U 0000ILEHNUI;

— YaCTUYHO BJIAJI€E€T CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHITHH.

«YHAOBJICTBOPUTCIIEHO»
GavTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana,;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPoOJieM B KOHKPETHOM HaIlPaBIICHUH;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHUS;

— He (OPMYIUPYET BHIBOJIOB M 0000IIEHHUH.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3amaun) ass 9K3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHAMKATOpa

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npejgacrapieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera

Ne Kon
Ilepeuens Bompocos (3amad) mis 3aueta / nudd. 3adera
/1 p p (3a1a) A WHJUKATOpa




CdhopmynupyiiTe MOHATHE KBAHTOBO-MEXaHUYECKOTO MOX0/1a K OMUCAHHIO
MOBEJEHUs 3J1eKTpoHA. OnpeaenuTe BEpOATHOCTHBIN XapakTep ABUKEHUS U
KOPITYCKYJISIPHO-BOJIHOBYHO JIBOMCTBEHHOCTb.

OIIK-1.3.1

Oxapakrepu3yiite atToMHyt0 opouTtanbs (AO), e€ suepruto u hopmy.
Chopmynupyiite monsitue kBaHToBOrO yricina. [lepeuncnute turmbst AQO.
JaiiTe onpenenenue kBaHToBOM stuekiku. Chopmynupyiite npuniun [aymm.
Cdhopmynupyiite npaBuio Xynaa. ChopmMyaupyiTe mpaBuiio
KiieukoBckoro.

OIIK-1.3.1

w

Bpruncanre MosisipHyto Maccy cepHoit kKucioTbl (H2SOy).

OIIK-1.3.1

CKOJIBKO JIUTPOB XJIOPOBOJIOPOAA 00pa3yeTcst Py B3aUMOJICHCTBUH | MOJIb
Boiopoja ¢ 1 Monb xjopa.

OIIK-1.3.1

ChopmynupyiiTe cCOBpeMEHHOE TOHUMaHUE MePUOIMYECKOr0 3aKOHA.
VYKaxuTe OCHOBHBIE IPUHIMUIIBI IEPUOJUYECKON CUCTEMBI AieMeHTOB J[. 1.
MenpeneeBa. OnuuuTe CTPYKTYpy MEPUOJUUECKON CHCTEMBI (IIEPHOIbI,
TPYIIIIbI, TOJTPYIIIIHI).

OIIK-1.3.1

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

OIIK-1.V.1

~

OHpG[[GJII/ITe YHXCJIO BAJICHTHBIX 3JICKTPOHOB B ATOMC MOJH/I6IIGHa.

OIIK-1.¥.1

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

OIIK-1.V.1

Chopmynupyiite meron BajeHTHbIX cBs3eil (MBC). Onummmnre 6- U - CBS3U.

OxapakTepu3yiTe NOHITHE KPATHBIC CBSI3U.

OIIK-1.V.1

10

OxapakTepu3yiTe HeBaJICHTHBIE THUIIbI CBSI3€H: HOHHAS CBA3b,
METaJUTNYECKas CBsI3b, BOJOPOJIHAS CBA3b, CHJIbI BaH-nep-Baanbca.

OIIK-1.V.1

11

ChopmynupyiiTe Teoprto THOPUAU3AIIH U €€ BIUSHUE HA TEOMETPHUIO
MoJieKy1. ONMUIINTE MOJIIPHOCTD U MOJSPU3YEMOCTh KOBAJIEHTHOM CBSI3U U
MOJIEKYJI.

OIIK-1.B.1

12

CdopmynupyiiTe OCHOBHBIE MOJIOKEHUS METOAA MOJIEKYJISIPHBIX OpOuTanei
(MMO). [laiiTe onpeseneHne CBI3bIBAIOLIUM U pa3peixiisttonm MO.
ChopMynupyiiTe TOHSITHE KPATHOCTH CBSI3M € TOUYKHU 3peHus MMO.

OIIK-1.B.1

13

OxapakTepu3yiTe BUbl MEXMOJIEKYJIIPHBIX B3auMoaencTsuil. IIpusenure
IIPUMEPBI ITUX B3aAUMOJCHCTBUM.

OIIK-1.B.1

14

ChopmynupyiiTe noHsTHE XUMUYECKON TepMoAMHAMUKH. ChopMynupynTe
noHsiTHe YHTANBIUU. Jlalite onpenenenue 3akony ['ecca. Chopmynupyiite
MOHATHE SHTPOMHUH, OXapaKTEPU3yHTe €€ U3MEHEHHE B Pa3IMUHbIX
nporieccax. JlaiiTe onpeaenenre cBo0oaHOM sHeprun ['udoea.

OIIK-1.B.1

15

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

OIIK-1.B.1

16

ChopmynupyiiTe TOHATHE XUMHIECKOW KUHETUKH. OXapaKkTepu3ynTe
KOHCTaHTY cKopocTH peakuuu. Chopmynupyiite npasuino Bant-I'odda.
OxapakTtepu3yiTe MOHITHE XUMUYECKOTo paBHoBecus. [Ipuniun Jle
[MlaTenre.

OIIK-2.3.1

17

OObscHUTE YBETMYEHHE CKOPOCTH peakluu (TemrnepaTypHbld KodhhUIueHT
paseH 3) npu nobimieHny Temneparypsl ot 300°C o 340°C.

OIIK-2.3.1

18

ChopMynupyiiTe TOHATHE PACTBOPOB. Y KAKHUTE CIIOCOOBI BBIPAKEHUS
KOHIIEHTpaluid pacTBOpoB. Ha30BUTE KOJTMTaTUBHBIE CBOMCTBA PACTBOPOB.

OIIK-2.3.1

19

OObscHNUTE TOHWKEHHE TEMIIEPATyPhI 3aMep3aHUs pacTBOpa C
YBEJIMYEHUEM KOHLIEHTPALIMKM PACTBOPEHHOTIO BELIECTBA OTHOCUTEIBHO

OIlK-2.3.1




YUCTOI'O paCTBOPHUTCIIA.

20

OxapakTepu3yiTe MOHITHE AUCTIEPCHOU cucTeMBbI. [IpuBennute
knaccudukanuio aucnepcHsix cucteM. Chopmynupyite HoHsATHE
HachklleHHoro pactBopa. ChopMynupyHTe NOHATHE PACTBOPUMOCTH.

OIIK-2.3.1

21

VYKaxuTe pazauuusi MEKAY PaCTBOPAMHU JIEKTPOJIIUTOB U HEIIEKTPOIUTOB.
ChopmynupyiiTe TEOpHUIO dIETPOIUTHYeCKOM aucconnanuu (TD/J])
Appennyca. [IpuBenure MEXaHU3M JUCCOLUALINH.

OIlIK-2.YV.2

22

ChopmynupyiiTe TEOpUN KUCIOT U OCHOBaHHWK. OnuIuTe
ANEKTPOIUTHIECCKYIO TUCCONMANNIO BOJbI. CHhopMymupyiTe MOHATHS
HMOHHOI'O TPOU3BEICHHUS BOJIbI M BOJOPOIHOTO MOKA3aTedIsl.

OIIK-2.Y.2

23

Oxapakrepu3yiTe NOHITHE IPOU3BENECHUS pacTBOpuMocTH. [IpuBenuTe
[paBuJjia 3alUCH YPaBHEHU HOHHBIX peakuuidl. ONUIInTe TUAPOIIN3 COJIEH U
IIPUBEANUTE TPUMEPBI.

OIlIK-2.YV.2

24

Omnpepenute KOJINYECTBO KATHOHOB B paCTBOpPE, €CIIM B 1 J1 BOJJHOTO
pactBopa conepxkutcs 0.05 Moib HUTpaTa aMMOHHUSI.

OIIK-2.Y.2

25

ChopmynupyiiTe TOHATHE O CTENEHU OKUCTeHUs. OxXapakTepu3ynTe
MOHSATHSI OKUCIICHUE U BOCCTAHOBJICHHUE, OKUCIUTENh U BOCCTAHOBUTEIIb.
YKaKuTe METO/bI PACCTAHOBKU KOI(P(PUIIMECHTOB B yPABHEHUSAX
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

OIlIK-2.Y.2

26

Oxapakrepu3yiTe MOHITHE MIEKTPOAHOrO noTeHuana. Oxapakrepusyire
SIBJIGHUE JIBOWHOTO JIEKTPHUYECKOTO CJI0S. Y KaKUTE 3aBUCUMOCTh
AJIEKTPOJAHOI0 MOTEHIMAIa OT TEMIIEPATYPbl U KOHLEHTPALMU. Y KaXKUTe
ypaBHeHnue HepHcra.

OIIK-2.B.1

27

Ompenenure D/1C raapBaHMYECKOTO 3JIEMEHTA, COCTOAIIETO U3 JKEJIE3HOTO U
cepeOpsIHOTO JIEKTPOIOB, MOTPy)EHHBIX B 0,1M pacTBOpbI X HUTPATOB
(E°Fe2+/Fe)=—0,44B, E%ag+/ag)=0,80B).

OIIK-2.B.1

28

Cdopmynupyiite nonsTre diekrponu3a. [Ipusenure peakiuwy,
MPOTCKAOIMIUC HAa MHCPTHBIX U AKTUBHBIX 3JICKTPOJaX B Pa3JIMYHBIX
pactBopax. OxapakTepu3yiTe IeKTPOIU3 PAaCTBOPOB M PACIIIIABOB.
Chopmynupyiite 3axkon Dapanesi.

OIIK-2.B.1

29

OO0ocHyliTe BBIIENCHNE BOAOPO/Ia IIPH AIIEKTPOIH3€E BOJHOTO PacTBOPA
nutpara Hukens (Ni(NOgz)2) (37€KTpoIbl yrobHBIE).

OIIK-2.B.1

30

Oxapakrepusyiite Tunsl Koppo3uu. ChopMyaupynTe noHsITHE
IIEKTPOXUMHUUYECKON KOPPO3UU. YKAKUTE NIEKTPOJHBIE IPOLECCHI ITPU
JIEKTPOXUMHUUYECKOU KOPPO3HH.

OIIK-2.B.1

[lepeuenr TeM nns KypCOBOTO TMPOEKTHUPOBAHUS/BBHIIOIHEHUS KYpPCOBOH pabOTHI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM Ui KYpCOBOTO TPOEKTUPOBAHMUS/BBIIIOJIHEHHUSI KYPCOBOM pabOTHI

Ne o/ [TpumepHBIii TepeueHb TeM JUIsl KYpCOBOI'O TPOEKTUPOBAHMSI/BBITTOIHEHNUS
~ KypCcOBOH pabOThI
Y4eOHBIM MJIAHOM HE MPEYCMOTPEHO
Bonpocsl 1 mpoBeneHUs MPOMEXKYTOUYHOM aTTecTallMd B BHJE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [IpumepHBIi IepeueHb BOITPOCOB ISt TECTOB

Ne [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB Kon
1/ p p P p A WHJIMKATOpa
1. | B aTome, snextponHas opmyna kotoporo 1522s22p®3s23p53d194s24p®4d35s?, | OIIK-1.3.1

... BAJICHTHBIX 3JICKTPOHOB ...

a. 13; b. 2;




c.9;
e.5

d. 11;

BaJsieHTHBIE JIEKTPOHBI aTOMA paausl XapaKTePU3yIOTCS 3HAYCHUAMU
KBaHTOBBIX yKcesa N = ... u = ... (BnucaTb yucjaa 7 u 0).

OIIK-1.3.1

B aToMe XMMHUY€ECKOro 3JIEMEHTA . ... 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. HemonspHas KOBaJICHTHAS;

C. OJIIpHAsl KOBAJICHTHAS;

d. nonnas;

€. MeTaJTH4YecKas

OIIK-1.3.1

B monekyne arena HoC=CH> ... Tun rubpuau3zanuu nearpaipaoro aroma C.
a. sp; b. sp?; c.sp°;
d.sp?d®;  e.sp’d

OIIK-1.3.1

DK30TepMUYEcKasi peakliisl XapaKTepU3yeTCsl YCIOBUEM ...
a. AH=0; b. AH >0;

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

e. AS >0

OIIK-1.V.1

Peaknus, mporekaHue KOTOPOM COINPOBOXKIIAETCS MOTJIONICHHUEM >HEpPIruM,
Ha3bIBaeTCH ... (BIUCATH CIOBO - YHAOTEPMUYECKOI).

OIIK-1.V.1

PaBHOBecue B cucreme

C (tB) + 2 H2 (1) 2 CH4 (1) (AH® = -74,9 x/IX) MO’)KHO CMECTUTD BIIEBO ...
a. YeenuuenueM KoHueHtpauuu CHy;

b. YMmensiienuem kounenrpanuu CHa |

C. YBenuueHneM KoHueHTpauuu Hp;

d. IToBBIIEHNEM JABJICHMS;

e. [loHmxkeHnemM TeMrnepaTypsl

OIIK-1.V.1

YcnoBueM XxuMHUuecKOro paBHoBecus siBisieTcst AG = (Bnucath uncio 0).

OIIK-1.V.1

10.

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

b. K2SOq4

c. HCI

d. H2SO4

e. NaCl

OIIK-1.B.1

11.

Bonopoausiii nokaszatens (PH) 0.01 M pactBopa a30THO# KUCIIOTHI PaBeH ...
(Bmucath yucio 2).

OIIK-1.B.1

12.

BricInyro crernens OKUCIICHHS XJI0p TPOSIBISET B ...
a. HCIO

b. HCIO3

c. HCIO,

d. HCIO4

e. HCI

OIIK-1.B.1

13.

[Ipu paboTe raabBaHUYECKOIO AIIEMEHTA B CTAHJIAPTHBIX YCIOBUAX
MIPOUCXOJIST MPOIIECCHI MPEBPAIEHUs] XUMHUUECKON SJHEPTUU PEareHTOB B ...
(BIIMCATh CJIOBO DJIEKTPUIECKYIO).

OIIK-1.B.1

14.

Iponecc Fe* + 2e = Fe® mponcxXoaut B rabBaHMUECKOM dIEMEHTE ...
a. Mg | MgCl: || FeSOg4 | Fe

b. Al|HCI | Fe

c. Al | AICIz || FeClz | Fe

OIIK-1.B.1




d. Zn| O2 (H20) | Fe
e. Fe | FeSOy4 || CuSOq | Cu

15.

[Tpu 1eKTpoaK3e BOJIHOTO PACTBOPA ... HA AICKTPOJAX MPOUCKOIAT
nporeccel: 2H20 + 2e = Hy + 20H™, S _2e=80

a. NaxSOyq; b. CdSOq ;

c. CusS; d. NasS ;

e. NaxSOs3

OIIK-2.3.1

16.

[Ipu 31€KTPOXUMUYECKON KOPPO3HH B CUCTEME “MarHuii — 0JI0BO™ B KUCJIOM
cpeze Ha Karoje oopasyeTcs ...

a. Mg?* ; b. Sn°;

c. Sn**; d. OH ;

e. Ho

OIIK-2.3.1

17.

OaHOCTOPOHHSISA T dy3us MOJIEKYI pacTBOpUTENS yepes
MOJTYIPOHUIIAEMYI0O MEMOpaHy B KOJUIOMIHBIH pPacTBOp Ha3bIBACTCS
(BIUCaTh CJIOBO - OCMOCOM).

OIIK-2.3.1

18.

[Ipu 2JIEKTPOXUMHUYECKON KOPPO3HH B CHCTEME "IIMHK - cepedpo" B KUCIIOM
cpele Ha aHojzie oOpa3yercs ...
a. Zn** b. Ag* c. Hz d. OH" e. Zn°

OIIK-2.3.1

19.

I[JI)I 3alIUTHI KaIMHA OT KOppO3I/II/I BO BJIAXKHOM BOSIIYXG B KQUCCTBC
KaTOJAHOI'O IMOKPBITHA MOKHO UCII0JIbB30BATh ...

a. Al; b. Mn ;

c.Co; d.Cr;

e. Mg

OIIK-2.3.1

20.

[Ipu 27€KTPOXUMHUYECKONH KOPPO3HH B CUCTEME “IIMHK — CBUHEI” B
HEHUTpaJIbHOU cpejie Ha aHoze 00pazyeTcs ...

a. zZn*; b. Oz;

c. Pb?*; d.OH";

e. H*

OIIK-2.YV.2

21.

Wuctpykims: [IpounrtaiiTe TEKCT, BRIOEPUTE PABUIIBHBIM OTBET U 3AIHIITUTE
apryMeHTbI, 000CHOBBIBAIOIIME BHIOOP OTBETA.

Ha snektpomax B rampBanuueckom snemente Zn | HaSO4 | Pb mporekaror
TIPOIIECCHI ...

a. Zn° —2e = Zn?**; 2H* + 2e = H,

b. Ph® — 2e = Pb?"; 2H* + 2e = H;

c. Zn® —2e = Zn?*; Ph?* +2e = Ph°

d. Zn® —2e = Zn?*; Zn** +2e = Zn°

e. Pb® — 4e = Pb*"; 2H* + 2e = H»

OIlIK-2.V.2

22.

Wuctpykuus: [IpounTaiite TekcT, BbIOEpUTE MPaBUIIbHBIE BapUAHThl OTBETA
U 3aIMIIUTE apTYMEHThI, 000CHOBBIBAIOIIME BEIOOP OTBETOB

[lopsnkoBeiii HOMep snementa 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.

OIlIK-2.Y.2

23.

WNHcrpyknpmsa: IIpounTaiite TEKCT M ycTaHOBUTE cooTBeTCTBHE. K Kakmon
MO3UIIMK, JaHHOM B JIEBOM CTOJOLE, MNOA0EpUTE COOTBETCTBYIOIIYIO
TTO3UIINIO B TIPABOM CTOJIOIIE).

CooTBeTcTBHE MEXKIY 3HAaU€HUEM OpOMTAIBLHOIO KBAHTOBOTO YHCIIA U
0003HaYEHHUEM TOTYPOBHSI.

OIIK-2.B.1




3nauenue opburanpHoro yncna | O603HAYCHHE TTOTYPOBHS
£

0 s

1 p

2 d

3 f

4 g

24. | Unctpykuus: IlpounrtaiiTe TEeKCT W yCTaHOBUTE mocienoBarenabHocTh. | OIIK-2.B.1
3anuumre COOTBETCTBYIOLIYIO [IOCIIEI0BATENBHOCTh OYKB CJI€Ba HAIPaBo);
Pacnonoxxute snementsl VIIA moarpynmsl B NOpSJAKE BO3pacTaHUS
aTOMHOI'0 pajuyca.

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 3anMIINUTE pa3BepHyThI obocHoBaHHBIN | OITK-2.B.1
OTBET.

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

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/mm [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OIICHUBAHUS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIMX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK W IHpOLEAypy
IPOBE/IEHUS TEKYIIEro KOHTPOJIS YCIIEBaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. MeTtoauueckue yKa3aHusi AJs 00y4arOUIUXCS M0 OCBOEHUIO TUCIUTILIUHBI

11.1. Metoanueckue yKa3aHus AJs 00yYaIOLIUXCS 110 OCBOCHHIO JTeKIMOHHOTO
mMarepuasa
OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOoe M sCHOE H3JI0KEHHME ydeOHoro marepuana. Ha3HaueHue COBpEeMEHHOH JieKLuU B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
byHIaMEHTalbHBIX MpoOJEM JUCHUIUIMHBI, METOJOB HAYYHOTO TI03HAHMS, HOBEHIINX
JOCTHOKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOIHSAET METOAO0IOIHYECKYIO,
OpPraHU3aIMOHHYI0 U MHpOpMalMoHHYI0 (QyHKUMHU. JIeKIHs pacKkphIBaeT MOHATHIHBIN anmapat
KOHKPETHOU o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIHIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLHUTIIIMHAMH.
[Inanupyemble pe3ybTaThl NP OCBOCHUH 00YyYaIOUIMMHKCS JIEKIIMOHHOTO MaTepuaa;
— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3alMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOW K Ka)XK/10M KOHKPETHOU TEME;
— IOJIy4€HHE ONbITa TBOPUYECKON pabOThI COBMECTHO C IIPENOIaBaTEIEM;




— pa3BuTHEe MNpOoecCHOHATBLHO-IEIOBBIX  KAauecTB, JIOOBU K  TpPEeaMETy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIIICHHSL.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEpEeca, HE0OXO0AUMOTO Il CAMOCTOSTENILHON PabOThI;

— TIONy4YeHUE 3HAHUH O COBPEMEHHOM YypOBHE DAa3BUTHUS HAYKH U TEXHUKU U O
NPOTHO3€ UX Pa3BUTHS Ha OJVDKaNIINE TOJIbI,

— HayuYuThCsl METOJIUYECKH 00padaThiBaTh MaTepuas (BBIICIATH TJIABHBIC MBICIU H
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B PA3IMYHBIX
bopMyITUPOBKax);

—  MOJIy4Y€HHE TOYHOT'O TOHUMAHHS BCEX HEOOXOIUMBIX TEPMHUHOB M TTOHSTHIA.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB H
UCITIOJIP30BAHUEM PAa3IaTOYHOTO MaTepualia IpH TPOBEICHHUH KOPOTKHX JHCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa npeiocTaBiIeHus JCKIIMOHHOTO MaTepraa:

— JICKIIMM COTJIaCHO pa3jenam (Tabmn.3) u remam (1abdm.4).

11.2. MeToau4eckue yKa3aHusi AJs 00y4ar0UIUXCS M0 BHINOJHEHUIO Ja00pPaTOPHBIX

padot

B xone BeimonHeHus mabopaToOpHBIX pPadOT oOydarImuics [OHKEH YIriayOuTh W
3aKpENHTh 3HAHUWS, MPAKTUYCCKUE HABBIKH, OBIIAQJICTh COBPEMEHHOW METOJIUKONW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00yYaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHATUTUYECKOUN YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

BoinonHenue n1abopaTopHbIX pabOT 00yHarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacCThIO
W3YYCHUS JUCIUIUIMHBI, ONpENeNseMOl Y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00€eCTIeunBarOIINM PEIICHNUE CIAEAYIOIIMX OCHOBHBIX 33/1a4 O0yYarOIIeTroCs:

— npuoOpeTeHrne HaBBHIKOB HCCIEIOBAaHUS IMPOIECCOB, SBJICHHUHA U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JeTalu3alus TEeOPEeTUUYECKHX 3HAHUU, MOTYyYEHHBIX Ha
JEKIUSX;

— TIOTy4YeHHUe HOBOM MH(OPMAIINH 110 U3yYaeMON JUCIUILTHUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

3ajaHue K BBIMOJIHEHUIO JIAOOPAaTOPHOW pabOTHl BBIJAETCS TMPENojaaBaTeieM B Havaje
3aHATHS B COOTBETCTBUU C TUIAHOM 3aHATHI. Tembl 1abopaTopHBIX paboT MpuBEICHBI B Ta0I. 6
JAHHOM MPOrPaMMBI.

Brinmonunenue nabopatopHoi pabOThI COCTOHUT U3 TPEX ATAIMOB:

—aHAIMTUYECKOTO;

—pac4yeTHO-TpaduIeCcKoro;

—KOHTPOJILHOTO B BUJIE 3aIlIUTHI OTYETA.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe

Ot4er o mabopaTopHO paboTe NOKEH COAEPKAaTh: TUTYIbHBIN JIMUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAaHUH.

Ha TutynpHOM nHcTe MOMKHBI OBITH yKa3aHbl: Ha3BAaHUE UCIUIUIMHBI, Ha3BaHHE
nabopaTopHOM pabOThI, (aMUIMs W WHUIMAIBl TpernojaBarenis, (aMWiIdsg W WHHUIAAIBI
CTyJIEHTa, HOMEpP ero yueOHOM! TPYMIIBI U J1aTa 3alIUThl paOOTHL.

OcHOBHasg 4YacTh JOJDKHA COJEP)KATh 3aJlaHue, pPe3yJbTaThl AKCIEPUMEHTAIBHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTHYECKHE MaTepUabl, IMCTUHT KOJa/CKPUH dKpaHa.

BriBobI MO TIpOIETTAaHHOM pabOTe TOJDKHBI COIEPKaTh OCHOBHBIC PE3YJIHTATHI IO padoTe.

TpeboBanus k 0ohopMIECHUIO 0TYETA O JTAOOpPaTOpPHOU paboTe




TUTyabHBIN JIUCT OTYETa AOKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEACHHOMY B CEKTOpE
HopMaTHBHOM nokymenTtaru ['Y ATl https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM 4YacTW OT4YeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeOoBaHuS NPUBEACHBI B CEKTOpPE HOpMATHUBHOW nokymeHTauuu ['YAII
https://quap.ru/regdocs/docs/uch

IIpu dopmHupoBaHUM CIIHMCKA MCTOYHUKOB CTYZCHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusmMu ctangapra ['OCT 7.0.100-2018. Ilpumepsl odopMieHHs CIHCKa HUCTOYHUKOB
IPUBEJICHBI B CEKTOpE HOpMaTtuBHOU JokyMeHTarmu ['Y Al https://quap.ru/regdocs/docs/uch

11.3. Metoanyeckue yKa3aHus A5 00yYAIOLIUXCS 110 NPOXOKAEHUIO
CaMOCTOSITEJIbHOM PadoThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YJAIOUIUIICS BBINOIHAET PadoOTy MO
3aJIaHUI0 ¥ TIPH METOJMYECKOM PYKOBOJICTBE ITpEIoJaBarelis, HO 0e3 ero HEemOCPEACTBEHHOTO
YYaCTHA.

Jlns oOyuaromuxcsi Mo 3a04HOi (hopme OOydeHHs, caMOCTOsITeNbHAas paboTa MOXKET
BKJTIIOYATh B CE0S1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOJIHEHHUS CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi popMUpyeTcs
nenecooOpasHoe IIaHupOBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMAaTH3allMU NMPUOOPETAEMbIX 3HAHUH, 00ECIeYMBaeT BBICOKHUHN
YPOBEHb YCHEBAa€MOCTH B TNepuojJ OOydYeHHs, IOMOTaeT IIOJYYUTh HABBIKH TTOBBIIICHHS
npo(ecCHOHATBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboty
00Yy4alOUIMXCSSBISIOTCS:

— y4eOHO-METOJMYECKHI MaTepuall 1o JUCLIUILTHHE.

11.4. MeToauveckue yKa3aHus JUIsl 00yYAIOIIUXCS 0 MTPOXOKIEHUIO TEKYIIEero
KOHTPOJIl yCIIeBaeMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yJaromuxcs, OCYIIECTBISIEMOTO B TEYEHHUE CEMECTpa C IIeTbI0 OIEHUBAHUS XOJla OCBOCHUS
JUCLUTUIMHBL.

B Tedenme cemecTpsl CTYACHTHI:

- 3alUIIAI0T JabopaTopHble padoThl (5 mT);

- BBITIOJIHAIOT TECTUPOBAHUS 110 MaTepuaiaM Jiekuuu B cpene LMS.

JUist TeKyIero KOHTPOJIsl yCIeBAEMOCTH UCIOJIb3YIOTCS TECThI, IPUBEICHHBIE B TaOIUIE
18.

CBoeBpeMeHHass cjlada OTYETOB IO JIAOOPAaTOPHBIM M MPAKTUYECKUM 3aJaHUsIM U
MIOJIOKHUTEIPHBIN Pe3ysbTaT Ha 3aIIUTe ITUX PaOdOT MOXET YYHTHIBATHCS MPH TPOBEICHHUU
IPOMEKYTOUHON aTTeCTalHH.

11.5. Metoanueckue yKa3aHus A5 00y4YaIOLIUXCS 110 MPOXOKACHUIO
MPOMEKYTOYHOM aTTeCTALMH.

[IpomexxyTounass  artecranust  oOyvaromIMXcs  HpeAycMaTpuBaeT  OLEHHBAHUE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO JuciuruinHe. OHa BKIIIOYAeT B
ceost:

— 1uddepeHIMpOBaHHbIM 3aueT — 3T0 (opMa OLEHKUM 3HAHUHM, TOJIyYEHHBIX
o0OydarmuMcsl TpU U3YYEHUH AUCHMILTUHBL, TPU BBIMOJIHEHUH KYPCOBBIX IMIPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIEOBATEILCKUX PAabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[MOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILIO», KyJA0BIETBOPUTEIHLHOY, «HEYA0BIECTBOPUTEIHLHOM.

B teuenue cemectpa cTyieHTY HEOOX0UMO caaTh He MeHee 50% 1abopaTopHBIX padoT,
BBITIOJIHATHh TECTUPOBaHHSA B cpene LMS He Hmke oneHku "yaorierBoputenabHO". B cimydae
HEBBINOJIHEHUH BBIIIENU3JI0KEHHOT0, CTYJIEHT, NIPH YCHEIIHOM MPOXOKJIEHUU MPOMEKYTOUHON
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arrecrauud B ¢opMme aud.3auera, He MOXET MOJIYYUTh ATTECTAIIMOHHYIO OLEHKY BBIIIE
"xopomo".

Cucrema OLIEHOK IIPHU MPOBEIECHUU TEKYIIETO KOHTPOJSA U MPOMEXKYTOYHON aTTeCTallMU
OCYILECTBIISIETCS B COOTBETCTBUU C PYKOBOISIIUM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «IlonoxxeHue o TEKyIIEM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTaluu
CTYJICHTOB M AaCIHPAHTOB, OOYYAIOIIMXCS IO OOpa30BaTEIbHBIM MMPOTPAMMAaM BBICIIETO
obpasoBanus B ['YAI» https://docs.quap.ru/smk/3.76.pdf .
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




