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AHHOTaIUs

JucuumnnuHa «XuMus» BXOAUT B 00pa30BaTENbHYIO IPOrpaMMy BBICHIETO 0Opa30BaHUS
— mporpaMMy OakajaBpuaTa II0 HampaBJIEHUIO NOAroToBKM/ crnernuanbHocT 12.03.01
«[IpubopocTpoeHue»  HaMpaBICHHOCTH  «ABHUAIlMOHHbIE OPUOOPBI U U3MEPUTEIHHO-
BBIUMCIIUTENLHBIC KOMIUICKCHI». JJuciuruimaa peanusyercs kapeapoit «Ne5y.
JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:
OIIK-1 «Crnoco0GeH NpUMEHATh €CTeCTBEHHOHAYYHBIE M OOIIEHH)KEHEpHBIC 3HAHUS,
METO/Ibl MAaTEMaTHYECKOI0 aHAIN3a U MOJICJIMPOBAHUS B MH)KEHEPHOU JESITEeIbHOCTH, CBI3aHHON
C TPOCKTHPOBAHMEM U KOHCTPYMPOBAHHEM, TEXHOJIOTUSIMH TIPOM3BOJCTBA TNPHUOOPOB U
KOMIUIEKCOB IIUPOKOr0 HA3HAYCHUS
OIIK-3 «CnocobeH MpPOBOIUTH SKCIEPUMEHTAIBHBIC WCCICAOBAHUS W H3MEPCHHUS,
00pabaTbIBaTh U MPECTABIATH MOJYUYEHHBIE JaHHBIE C YUYETOM CHEIU(UKU METOJOB U CPEIICTB
TEXHUYECKUX U3MEPEHUN B IPUOOPOCTPOCHUI
CopepxaHre AUCUUILTUHBI OXBAThIBAET KPYT BOIPOCOB, CBA3AHHBIX C O3HAKOMJICHUEM
UCTOPUU XHUMHHU, @ TaKXe C OCHOBHBIMU HAIIPaBICHUSAMU U TEHICHIUSIMH pa3BUTHUSA
COBPEMEHHOM XHMMHMH. JTa HayKa H3Yy4aeT MaTepUAIbHBI MHUpP, 3aKOHBI €ro pa3BUTHUA,
cnenu(uyIeckyr0o XUMHUYECKyI0 (GOopMy IBWXKEHHS MaTepuu. B mporecce H3ydeHHS XHMUU
BbIpa0aThIBACTCSl HAy4YHBIM B3TJIS[ HA MUP. 3HAHHE XUMHUH HEOOXOAMMO AJSl IUIOAOTBOPHOMN
TBOPYECKOHN JAesATeNbHOCTH OakayiaBpa 000N HAMpaBJICHHOCTH. 3HAHHE XMMHH TO3BOJISET
c(hopMHpPOBAaTh COBPEMEHHOE HAyYHOE MPEJCTaBICHHE O MATEpUHU, BEIIECTBE KaK OJHOM U3
BHJIOB JIBHKYLIEHCS MaTEpPUM, MEXaHU3ME IPEBPALEHUN XUMUYECKUX COCIMHEHUM, CBOMCTBAX
MaTepuaioB O XMMHUYECKHUX IpOIEccax B COBpEeMEHHON TexHuke. [Ipu m3yueHun Kypca XUMUHU
HE0OXOUMO IPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIQJIETh TEXHUKON XMMHUYECKHX pPacdeToB,
BbIpa0OTaTh HAaBBIKM CAMOCTOATEIHHOTO BBIMOJTHEHHUS XUMHUYECKUX OKCIEPUMEHTOB U
0000menuss  ¢axrtoB. [loHMMaHMe  3aKOHOB XHMHMHM TIOMOXXET CTYJIEHTY B pELIEHUU
HKOJIOTHUECKUX IMpobsieM. 3HaHHME Kypca  XUMHM HEOOXOJUMO M JUId IOCIEAYIOIEro
YCIEIIHOT0 U3yYEHUS CIEIMATbHBIX AUCLUIIINH.
[IpenoaBanve JUCHMIUIMHBI MpegycMaTpuBaeT cienyromue (opMbl  OpraHu3aluu
y4eOHOTO TpoIriecca: JIEKIUH, JIA00paTOpHbIEe, CAMOCTOSITeNIbHAs paboTa 00yJaromerocs.
[TporpaMMoil IHUCHUMIUIMHBI TPELYCMOTPEHBI CIEAYIOIUE BUABl KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B popme nudpepeHInpoBaHHOTO 3a4eTa.
OO011ast TPYA0EMKOCTh OCBOCHHUS AUCLUUIUIMHBI COCTABIISAET 3 3a4eTHBIX eMHULBL, 108 yacos.
SA3bIk 00yUeHUS 10 AUCIUTUIMHE «PYCCKHUI».



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

L[eﬂb I[aHHOfI AUCHUIITIMHBI — YCBOCHUC CTYACHTAMH TCOPCTHYCCKHUX OCHOB 06].[16171 XUMHU,

XMMHH BaXKHEHIIIMX DJIEMCHTOB MU HX HCOPTaHNYCCKUX

COeMHEHMH, (QopMUpOBaHUE

XUMHUYECKOTO MBIIIJICHUS Y CTYICHTOB, PA3BUTHE HABBIKOB UCIIOIB30BaHUS CBEACHHA O (PU3HKO-
XUMHYECKHX CBOMCTBaX pa3jMYHbIX CHUCTEM JJIi CHUHTE3a COOTBETCTBYIOIIMX COCIUHEHUH,
BBITIOJTHEHUE TEPMOJMHAMUYECKMX M KUHETHUYECKUX pacueToB. [IpmoOpereHne HEKOTOpOTo

OMbITa 3KCIEPUMEHTAJbHBIX HCCIEAOBAaHUI sl pa3paboTKH
NpUAAHUS MaTepuanaMm 3aJaHHOU CTPYKTYpBHI,

HOBBIX METOJIOB CHHTE3a U
U KOMIUIeKca CBOMCTB. IlpencraBienue

BO3MOXHOCTH CTYACHTaM pPa3BUTb U IIPOACMOHCTPUPOBATH HABBIKH B obnactu WHHOBAaIIMOHHBIX

TEXHOJIOTUU

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEIbHOIN MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).
1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibratamu ocBoeHus: OI1 BO.
B pesynbrare M3ydeHus MUCHUILIMHBI OOYYalOUIMIiCS JAODKEH 00JanaTh CIeTyIOIIMHE
KOMITETCHIIMSIMU WJIM MX 9acTsMU. KoMIeTeHIMN U WHANKATOPBI UX JTOCTHXKCHHUS PUBEACHBI B

tabsuie 1.
Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHMSI
Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETEHIINH KOMIIETEHIINH JOCTUKEHMSI KOMIIETEHIIUU
OIIK-1 Cnocoben
IPUMEHSITh
€CTECTBEHHOHAYYHbIE

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

1 0OIIIENHKEHEPHBIE
3HaHUS, METO/IbI
MaTeMaTU4eCKOro
aHajau3a u
MOJICIUPOBAHUS B
VH)KEHEPHOU
JIesTeTLHOCTH,
CBSI3aHHOM C
MIPOCKTUPOBAHUEM U

OIIK-1.3.1 3HaTh (yH1aMEHTAJIbHbBIE
3aKOHBI IPUPO/IbI, OCHOBHBIE (PU3UUECKUE U
MaTeMaTHUYeCKHUE 3aKOHbI

OIIK-1.¥.1 ymeTs npuMeHATh
€CTECTBEHHOHAYYHbIE 3HAHUSI, METOIbI
MaTEMaTHUYECKOI0 aHaJln3a U
MOJIETTUPOBAHUS B MHXKEHEPHOU
JESATEIIBHOCTH, CBSA3aHHOM C

KOHCTPYHPOBaHHUEM,
MIPOSKTHPOBAHUEM U TEXHOJIOTHSIMH
TEXHOJIOTUSIMHU
MIPOM3BOJICTBA MPUOOPOB
MIPOU3BOJICTBA
npubOpoB U
KOMILIEKCOB
[IHPOKOTO
Ha3HAYECHUS
OIIK-3 Crnocoben OIIK-3.3.1 3HaTh OCHOBHBIE METOIEI U
MIPOBOJIUTH CpEeIICTBA MPOBEACHHUSI SKCTIEPUMEHTABHBIX
AKCIIEPUMEHTAJIbHBIE | UCCIIEOBAHHM, CHCTEMBI CTAaHIAPTH3AINN U
HCCIIEIOBAHUSA U ceptudurann
U3MEPEHUS OIIK-3.V¥.1 yMmeTrs BRIOUPATH CIIOCOOBI 1
Ob6menpodeccnoHanbHbIe P ’ M bIOHP
o0OpabaTrbIBaTh U CpelICTBA U3MEPEHUI U IPOBOIUTH
KOMIIETEHIIUHA
MIPEACTABISITh AKCIIEPUMEHTAJIbHBIE UCCIICIOBAHMS

MOJIYYCHHBIC TAHHBIC
C yueToM crnenuduku
METOJIOB M CPE/ICTB
TEXHUYECKUX

OIIK-3.B.1 Bnagets cnocobamu 06paboTKu
¥ TIPEJICTABIICHUS TOJTYIEHHBIX JaHHBIX U
OLIEHKU TIOTPEIIHOCTH PE3yJIbTaTOB
W3MEpPEHUI




W3MEPEHUN B
IpruOOPOCTPOCHUH

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHa MoxkeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUUMUCS
IIPY U3YYECHUU CHEAYIOIIMX AUCLUIUIMH:
— ®usuka

— Maremaruka. MateMaTHYeCKUI aHAINU3

3HaHI/ISI, HOJIy‘-IeHHLIe HpI/I 1/13yqum1 MaTepI/IaJIa HaHHOﬁ AJUCHUIIIINHBI, HUMCIKOT KakK
CaMOCTOATEJIbHOE 3HAYCHHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YYECHUU APYTUX AUCUUILIAH:
— @dusuka

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUILUIMHEI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH 110 CEMECTpaMm) MPECTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIIINHBI

TpynoemMKkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHnuie 3anamus, BCETO 4ac. 12 12
B TOM YHCIIE:
nekiuu (J1), (dac) 6 6
npakTuyeckue/cemunapckue 3anstus  (113),
(dac)
naboparopasie padboTsl (JIP), (dac) 6 6
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 96 96
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3amen (3auer, udd. 3auy, . Hudd. 3au.
K3 F*) 3au.

EX3

IIpumedaHue: KaHAMAATCKHI 9K3aMeH

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TpyI0€MKOCTH JTUCIUTUIMHEI 110 pa3/eiaM | BUAaM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Paznensl, tembl nucuuruivesl | Jlexkuu 113 (C3) | JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 2

Pazgen 1: Beegenue B XuMuio 1 2 12




Tema 1.1.ITousTie BemecTsa u
XUMHUYECKON peaKliuu, OCHOBHbBIC
OnpeJIeTICHUs.

0.5

Tema 1.2

CrexrnoMeTpruiecKue 3aKOHBbI.
@dyH/1aMEHTaJIbHbBIE TTOHITHUS U 3aKOHbI
XUMHH.

Tema 1.3.Crioco0sl onpeeseHus
KOJIMYECTBA BELIECTBA, 3aKOH
3KBHUBAJICHTOB.

0,5

Paznen 2: Ctpoenue BemiecTa

22

Tema 2.1. OCcHOBHBIE CBEIEHUS O
CTPOCHHMH aTOMOB; KBAHTOBBIE UHCIIA.

Tema 2.2. Ilepuoanueckuii 3aKoH
J.N.Menneneena.

Tema 2.3. XumMnuueckas CBA3b, BUJEI
XUMHAYECKOH CBSI3U.

0,5

Tema2.4. MeTo 1 BaJI€HTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

0,5

Tema2.5. Meton MONEKYyISIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE TUITBI CBS3CH:
HOHHAsA CBI3b, METAJNINYECKAs CBA3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-aep-
Baannca.

Pa3nen 3:XuMHUECKHE CUCTEMEL.
OO6mre 3aKOHOMEPHOCTH XUMHUYECKHUX
MIPOIIECCOB.

34

Tema 3.1. DHepreTrka XUuMHYECKUX
MPOIIECCOB, BHYTPEHHSISI SHEPTHS,
SHTAJBITHUS, YHTPOIIHSI.

Tewma 3.2. sneprus ['m60ca,
HAIpaBJICHHOCTh XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.




Tema 3.3. CkOpoCTh XMMHUECKOIN
peakuu ¥ METOIBI €€ PEryIUpOBaHUs,
3aKOH JICUCTBHS Macc,

Tema3.4. DHeprus akTUBALIUH,
ypaBHeHHE AppeHnyca, npaBmio Bant-
l'odda, karanuzaTopsr u
KaTaJINTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpHl, AuiciepcHbIE
CHCTEMBI, CTIOCOOBI BEIPAKCHHS COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JUCCOLMAIMS, BOJHBIE PACTBOPHI
ANEKTPOIIUTOB, BOJIOPOIHBII
MOoKasaresb, peakiuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema3.7. CBoiicTBa pa36aBIeHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJHBIC
PacTBOPBI AIEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaIbaa, 3aKOHBI
Payns.

Pasnen 4. OcHoBBI
ANMEKTPOXUMHUYECKUX TPOIECCOB.

18

Tema 4. 1.0KUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKITUU

0.5

Tema 4.2.XUMHUUECKHE UCTOYHUKHU
3IEKTPUUYECKOTO TOKA. ['apBaHNueCcKe
SJIEMEHTEL.

Tema 4.3. DnexTponus, 3aK0HbI
®dapapes.

Tema 4.4. Koppo3sus u 60oprba ¢ HEl.

0.5

Pa3nen 5:CBoiicTBa MPOMBIIIIIEHHO-
BaXXHBIX JJICMECHTOB U UX CO@}II/IHGHI/Iﬁ

10

Tema 5.1. Kimacchl XUMHYECKUX
COEMHEHHH, CBOMCTBA POMBILLIJIEHHO
Ba)XHBIX DJIEMEHTOB U UX COSIUHEHUH.




Tema 5.2. Xumnueckast
uneHTudukanus. Meroabt 6
XUMHUYECKOT'0 MCCIICIOBAHMS 1 aHAIN3a
BEILIECTB U UX MPEBPALLICHUM.

Hroro B cemectpe: 6 6 96

Uroro: 6 0 6 0 96

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJACTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yuiei
po(hecCUOHATILHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Pazgen 1 BBenenue B xumMuio.

Tema 1.1. [lonsATHE BellecTBa U XUMUYECKON PEaKLUU, OCHOBHBIE
onpeeIeHUs.

Tewma 1.2. Crexuomerpuueckue 3akoHbl. OyHIaMEHTAIIbHbBIE TTOHATHUS U

3aKOHBbI XUMHUHU.

Tema 1.3. CriocoObl onpeiesieHnss KOJUYECTBa BELIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: CrpoeHue BeniecTBa

Tema 2.1. OCHOBHBIE CBEICHHSI O CTPOCHUH aTOMOB; KBAHTOBBIE UUCIIA.

Tema 2.2. [Tepuonnueckwuii 3akon [I.11.Menneneena, cBs3pb I1.C. co

CTPOCHUCM aToMa.

Tema 2.3. Xumudeckas CBSI3b, BUIBI XUMHUYCCKOM CBS3M.

Tema 2.4. MeTto/1 BaJICHTHBIX CBS3CH, KOBAJICHTHAS CBS3b.

Tema 2.5. MeTton MONEKyNIApHBIX OpOUTaNei.

Tema 2.6 HeBanenTHple THUIIBI CBSI3E€H: MOHHAS CBSI3b, METAJUTMYSCKAS

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

Pazpen 3 Xumunyeckue cucreMbl. O011I1E 3aKOHOMEPHOCTH XUMHUYECKHUX
IIPOLIECCOB.




Howmep pasnena

HaszBanue u conep:xkanue pas3eiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 3.1.

DHepreTuka XUMUYECKHUX MPOIIECCOB, BHYTPEHHSS SHEPTHS,
TEIUIOBOH 3(PPEeKT XUMUYECKUX peakiui, 1-i, 2-i, 3-i 3aKOHBI
TEPMOAMHAMUKH, DHTPOTHS, KaK (YHKITUS COCTOSTHHSI, SHTATBITHS.
XYUMUYECKUN ITOTCHIHAT.

Tema 3.2.

sHeprus I'nbbca, HanpaBIEHHOCTh XMMUYECKUX MTPOLIECCOB,
XUMHYECKoe 1 (pa3oBoe paBHOBECHE.

Tema 3.3.

CKOpOoCTbh XMMHUYECKOH pEeaKIIMU U METO/IbI €€ PEryJIMpOBaHus,
3aKOH JIeMCTBUA Macc.

Tema 3.4

DHeprus akTUBallUY, ypaBHEHUE AppeHuyca, npaBuiio BaHT-
Tl'odda, karanuzaTopsl U KatanuTHIECKUE CUCTEMBbI. OCHOBHOM
MIOCTYJIAT XUMUYECKON KHHETUKHU, KHHETUYECKOE YpaBHEHHUE.
BnusiHue Temneparypsl Ha CKOPOCTh XUMHUECKON PEeaKlny,
ypaBHeHHE AppeHnyca. MexaHu3M MPOTeKaHUsI KaTaIuTHYECKUX
peakuuii. Xumudeckoe paBHoBecue npuHuun Jlelllatense.

Tema 3.5

PacTtBopbI, TUCHIEpCHBIE CUCTEMBI, CIOCOOBI BBIPAXKEHHS COCTaBa
pacTBopoB. TepMoaMHAMHUYECKHE XapaKTEPUCTUKU Mpoliecca
00pa3oBaHMs PaCTBOPOB. CUIILHBIC U CJIA0BIE AJIEKTPOJIUTHI,
VMOHHBIC PAaBHOBECHS B BOJIHBIX PAacTBOpax, MPOU3BEIACHHE
pPacTBOPUMOCTHU

Tema 3.6

ONEKTPOIUTHUYECKAS AUCCOLUALNS, BOIHBIE PACTBOPHI
JIEKTPOJIUTOB, BOJAOPOAHBIN NIOKA3aTeNb, PEAKIIUU OOMEHA,
TUAPOIIU3 COJIEH.

Tema 3.7

CaolicTBa pa30aBIE€HHBIX PAaCTBOPOB HEAJIEKTPOIUTOB,
KomuraruHele CBOMCTBA pacTBOPOB, 3aKOHBI Payis.

Pasnen 4.

OCHOBBI 2JIEKTPOXUMHYECKUX TPOIECCOB.

Tema 4.1.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaknuuu

Tema 4.2.

XUMUYECKUE UCTOYHUKH IEKTPUUECKOTO TOKA. ['anpBaHnyecKue
3JIEMEHTBI, CTAaHIAPTHBIE AJIEKTPOIHbIE TOTEHIMANIBI. [[BOMHON
ANIEKTpUYECKU ciior. YpaBHeHue HepHcra. PaBHOBECHBIN.
AJIEKTPOIHBIN ToTeHIHaT. CTaHIaPTHBIN BOJTOPOIHBIN DJIEKTPOI.

Tema 4.3.

Onextponus, 3akoHsl Papanes

Tema 4.4

Koppo3sus u 6oprbda ¢ Hel.

Paznen 5.

CsoiicTBa IMPOMBIIIJICHHO- BA’)KHBIX 3JICMCHTOB U UX COEIUHEHUIA.




Howmep pasnena

HaszBanue u conep:xkanue pas3eiioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 5.1.

Macia.

Kiacchl XUMHUYECKUX COSAMHEHUH, CBOWCTBA MPOMBIIIUICHHO
B)KHBIX DJIEMEHTOB U UX COeTMHECHUN KOMIO3UIIMOHHBIE
matepuaiisl. Kepmersl. Xumus merauios (AlFe, Sn,Pb,Mo)
Xumust HemetamioB: C,Si,S , dysepen, kapoun. Toruma
(TBEpHOE, )KHUJIKOE, Ta30BOE), CMa304YHbIC MATEPHAIIbl, MOTOPHBIC

Tema 5.1.

Xumnueckas uaeHTudukanus. MeTopl XUMUYECKOTO
HCCIEA0BaHMS U aHAJIN3a BEUIECTB U UX MPEBPALICHUM.
KauecTBeHHBII 1 KOJMUYeCTBEHHBIN aHaM3.(I paBUMETpHUYECCKHIA,
TUTPUMETPUUECKUH, KOMILIIEKCOHOMETPUUYECKHUI METOIbI
aHaIn3a).

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOSMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUS U UX TPYAOCMKOCTb

No
n/o

TeMbl MpaKTUYECKUX
3aHATUU

DopMBbI MPAKTUYECKUX
3aHATUN

TpyrnoeMKOoCTb,
(gac)

M3 Hux Ne
MPaKTUYECKOH | pa3ena
IIOJITOTOBKH, | TUCIIMII
(gac) JIHBI

VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 6.

Tabmmma 6 — JlabopaTtopHbIe 3aHATHS U UX TPYJIO0EMKOCTb

Ne paznena
Ne TpynoeMkocTh
HaumenoBanue nabopatopHbix padboT JUCIUATIINH
n/n (uac)
Bl
Cemectp 2
1 | Onpenenerne (DHTANBIIMK) TEIUIOBOTO  APdeKTa 3 3
peaKIMi HEUTPATH3AIHH.
2 N3mepenre W pacyeT »dJIEKTPOJHBIX MOTCHITHAIOB 3 4
METAJIJIOB U 3JIC TalbBAHUYCCKHUX DJIEMEHTOB.
Bcero: 6

4.5. KypcoBoe npoekTupoBaHue/ BHIIOIHEHUE KYPCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouuxcs

Buapl camocTosiTenbHON paboOThI B €€ TPYIOEMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabnuna 6 — Bunbl caMmocTosTeIbHON pabOTHI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 50 50
nucuuruael (TO)
Pacuetno-rpaduueckue 3aganus (PI'3) 2 2
Homamnee 3aganue (/13) 4 4
Kontposbabie paboTsl 3a0unnkoB (KP3) 20 20
IToaroroBka K mMpoMexXyTOYHOU 20 20
arrectaruu (I1A)
Bcero: 96 96

5. IlepeuyeHn y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMYECKAE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
. 7-11.

6. IlepeueHb MeYaTHBIX U SJIEKTPOHHBIX YYEOHBIX U3TAHUHN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX M3IaHUH TIpUBEIeH B TabuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIMA

Konungectso
9K3EMILISIPOB B
O6ubmuoreke
(xpome
AIIEKTPOHHBIX
9K3EMILISIPOB)

Mudp/ URL anpec bubnuorpaduueckas ccpiika

https://urait.ru/bcod | I'munka, H. JI. O6miast XuMusi B 2 T : y4eOHHUK IS
/388983 akageMmudeckoro Oakanaspuara / H. JI. ['munKa ; mox
penakiueii B. A. [lonkosa, A. B. babkoBa. — 19-e u3n.,
nepepad. u gon. — Mocksa : M3natenscTBo OpaiiT,

2016. — 729 c. — (bakanaBp. AkageMu4eckuii Kypc). . —
Texcr : anextponnsiii // DbC FOpaiit [caiir].

https://urait.ru/bcod | O6mrast 1 HeopraHuueckass XuMus. 3aJ1a4HUK : yueOHOE
e/432806 nocoowue TSt akageMudeckoro 6akanaspuara / C. C.
babkwuna [u ap.] ; mox penakuueii C. C. badkunoii, JI. 1.
TomuHO#. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponHsii // DbC HOpaiit
[caiiT]

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI : [
DneKTpoHHBIH pecypc] : yuebHoe mocodue / T. E. Kpsiiosa,
T. 1. ®omuuena ; C.-Iletepl. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE AaH. - CaHKT-
[TeTepOypr : U3n-Bo I'YAII, 2019. - 77 c.

Xumus. OCHOBHBIE CTEXUOMETPUYECKHE 3aKOHBI, CTPOCHUE
BCIICCTBA, TCPMOANHAMHKA, KHHECTUKA, PaCTBOPHI,
ANEKTPOXUMHSL: [DnexTpoHHbIN pecypc] :
yaeonoe mocodue / T. E. Kpeutosa, T. 1. ®omuuena ; C.-
[TerepO. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUSI. -




DIIEeKTPOH. TEKCTOBBIE NaH. - CankT-IleTepOypr : 3n-Bo
I'VAIL, 2020. - 148 c.

Xumus : yueOHUK 1151 By30B / A. A. I'ypoB [u ap.]. - 2-¢
54 X45 u3., crep. - M. : U3n-8o MI'TY um. H. O. baymana, 2004. - 15
784 c.

OO6mast xumus : [ DIEKTPOHHBIHN pecypc] : yueOHo-
meroandeckoe nmocodue / T. E. Kpwutosa ; C.-Ilerepb. roc.
YH-T @3POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE
nmaH. - CII6. : Usn-Bo I'VAII, 2016. - 98 c.

JlabopaTopHble U CEMUHAPCKHE 3aHATHS 110 OOIICH 1
HEOpraHW4YeCKOr XuMuu : yueoHoe rnocodue / H. C.

>4 A95 AxwmetoB, M. K. Azu3zona, JI. . bageiruna. - 6-e usm., crep. 10
- CII6. : Jlans, 2014. - 367 c.
['ensdman, M. U. Heopranudeckast Xxumus : yaeOHOe

) nocobue / M. U. I'enbpman, B. I1. FOctpaToB. — 2-¢ u3n.,
m;gzé/@i%ggook.co crep. — Cankr-IletepOypr : Jlanb, 2009. — 528 ¢. — ISBN

978-5-8114-0730-9. — TekcT : aneKTpoHHbIH // JIaHb :
AJICKTPOHHO-OMOIMOTEYHAS CHCTEMA.

54 E55 OcHoBbl 0011e# XuMUM : yueOHoe nocodue / B. 1. 20

Engumos. - 2-e uzn. - M. : THOPA-M, 2017. - 256 c.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAalMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHS JIUCIHUILIMHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»

URL agpec HaumenoBanue
http://www.xumuk.ru/ CaiiT 0 XUMHH
http://www.hemi.nsu.ru OCHOBBI XMHH:

o0pa3oBaTeNnbHbIHI

CalT JJI CTY/ICHTOB
http://lib.aanet.ru/jirbis2/index.php? OJEeKTPOHHBIE
option=com_content&view=article&id=28&Itemid=393 pecypcbl

Ooubnmorexku

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIOIB3YeMOTO TIPH OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo TUCITUTUINHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHHs TIpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIITHHE


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

[lepeyeHp HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKasI Oa3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTEeNBLHOrO MpoIiecca Mo AUCHUILINHE, TPEACTaBIIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKOH 0a3bl

No Homep aynuropun

H/_H HaumeHoBaHMe COCTaBHOM 4acTH MaTepUaTbHO-TEXHUYECKOM 0a3bl | (pu
HE00X0IMMOCTH)

1 | JlekuroHHast ayJUTOPHS C UCIIOJIb30BAHUEM JEMOHCTPAIMOHHBIX 32-01 (I'acremno, 15)

Tabnuil u cxeM, [lepuoanueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB
J..MenpeneeBa, 00pa31ioB MUHEPAIOB, MOJICIICH
MPOCTPAHCTBEHHBIX PEIIETOK.

2 Creunanu3upoBaHHas XUMHUYecKas 1abopaTopusi C 33-02, 33-04
MCIIOJIb30BAaHUEM JEMOHCTPAIIMOHHBIX IJIaKaToB, jaboparopueix | (I'actemno,15)
CTEHJIOB M YCTaHOBOK JUIS OTPE/ICIICHUS SKBUBAJIEHTA METAJLIa,
HU3MEPEHUS JIEKTPOTHBIX TTOTEHIINAIOB, CKOPOCTH KOPPO3UH-
METAJIJIOB - MIJIJTUBOJIbTMETPbI; aHAIUTUYECKUE U SIICKTPOHHBIE
BeChl; jabopaTopHbie pH-MeTphl, IEHTPpUDYTH 1 KaJTOPUMETD.

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHON aTTeCTAI[HH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Ta6muna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIIH

Bug HpOMe)KYTOQHOﬁ aTTeCTalln Hepequb OILICHOYHLIX CPCACTB

JuddepenurpoBaHHbIi 3a4ET Crrcox BONpPOCOB;
TecTtsr;

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYyJaloUIMMHCS TTPUMEHSETCS S5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu olileHKH YpoBHSI ChOPMHUPOBAHHOCTH KOMITETEHIUH

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayuThHAd IKama PaKTep bopmrp HH

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIHLHO U TPAMOTHO €0 M3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW M JONOJHUTENBHOW JHTEpPaTypHl,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIE ITOJIOKEHUS C MTPAKTUIECKON
ACATCIIBHOCTBIO HAITPABJICHUA

— yMeJI0 000CHOBBIBAET U APTYMEHTUPYET BbIJIBUTAEMBIE UM HJICH,

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHSITHM.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C NPAKTUYCCKON JCSATEIbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HayYHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM IPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, ONUpPasCh HA 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPhI;

— JIOIyCKAeT HeCYLIECTBEHHbIEC OIUMOKU 1 HETOUHOCTH;

— UCIIBITBIBACT 3aTPyJHEHHMs] B MPAKTHUECKOM NPUMEHEHUH 3HAHUHN
HaIlpaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [TOJIOKEHMUS,

— 3aTpyAHsieTcs B pOpMYJIUPOBaHUHU BBIBOJOB U 0000IIEHU;

— YaCTMYHO BJIaJIeeT CUCTEMOMN CIelMaIU3UPOBAHHBIX MOHITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIbHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKKM W  HETOYHOCTH  TIpU
paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUYECKOM IPUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIM MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
MHAMKATOpa
Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera
No mi/mm [Tepeuens BompocoB (3amau) myist 3adueta / nudd. 3auera Kon
MHIUKATOpa
1. KBaHTOBO-MeXaHMUYECKasi MOJIETb CTPOEHHUS aTOMA. OIIK-1.3.1
2. Atom. Ilpunuun HeonpenenenHoctu I'eiizenOepra. YpaBuenue Jle OIlK-1.3.1
Bpoiins. BonHoBas ¢yHKIMSL.
3. Vpasuenue lpeaunrepa. KBantosbie uncna. [Ipuninun 3anpera OIIK-1.3.1
ITaymu. IIpaBuno Xynna, KneukoBckoro
4, ITepuonnueckas cucrema JI.11. MenneneeBa OIIK-1.3.1
5. IlepnoIMYHOCTE U3MEHEHMS CBOMCTB JIEMEHTOB: pauyC aTOMOB U OIIK-1.3.1
MOHOB, SHEPIMH MOHU3ALMH, CPOJICTBO K JIEKTPOHY,
AIIEKTPOOTPULIATEIBHOCTD, OKUCINUTEIBHO-BOCCTAHOBUTENIbHAS
criocoOHocTh. CBsi3b I1.C. co cTpoenneM atoma.




OcHOBHBIE THIBI XUMHUYECKOH CBsA3U. KoBajileHTHAA CBS3b

OIIK-1.3.1
7. Teopus rubpuanu3auu ¥ reoMeTpus MoJieky. [lonspHocTs 1 OIIK-1.3.1
MOJISIPU3YEMOCTh KOBAJICHTHOM CBSI3U U MOJIEKYJ
8. MexMolieKyIIsipHbIe B3auMoAeHcTBUS. BoopoiHas cBs3b. OIIK-1.3.1
9. XuMHYecKasi TEpMOIMHaMUKa OIIK-1.3.1
10. XUMHYECKasi KHHETUKA. XUMUYECKOE PABHOBECHE. OIIK-1.3.1
11. PactBopsl. CriocoOBI BEIpaKEHUSI KOHLIEHTPAL[H PACTBOPOB. OIIK-1.3.1
CBolicTBa paCTBOPOB
12. Hucnepcubie cucteMbl. [IoBepXHOCTHBIE SBICHUS OIIK-1.3.1
13. PacTBOpBI 371€KTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLMALUS OIIK-1.3.1
14, Jucconmanus Boapl. J{rccomuanus KUCIOT U OCHOBaHHUH. OIIK-1.3.1
Bopopoanslil nokasarens
15. [TpousBenenue pactBopuMocTH. MOHHO-0OMEHHBIE PEaKIuu. OIIK-1.3.1
I'upponns cosen.
16. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU OIIK-1.3.1
17. [TonsiTre «NEKTPOAHBIN NOTEHIUAI». DIEKTPOXUMUUYECKHUE OIIK-1.3.1
MpoLIeCChl. DJIEKTPOJIN3 PACILIABOB U PACTBOPOB OIIK-3.3.1
18. O6mue coiicTBa MmeTauioB. Kopposust metaimoB. Metone! 3anmutel | OITK-1.3.1
OT KOPPO3UH OIIK-3.3.1
19. KoHctpykunonneie Metaiuibsl. Amomunuil. Xpowm. XKeneso. OIIK-1.3.1
OIIK-3.3.1
20. [Tonumepsr. OIIK-1.3.1
OIIK-3.3.1
21. Xumu4deckast uAeHTU(UKAIUS, aHAIU3 BEIECTBA OIIK-1.3.1
OIIK-3.3.1
OIIK-3.V.1

MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[lepeuenp TeM s KypCOBOTO MPOEKTHPOBAHUSA/BBIIIOJHEHUS KypCOBOM pabOThI

IpeJICTaBJICHBI B Ta0wmIe 18.

Tabmuna 18 — [lpuMepHbIil nepeyeHb BONIPOCOB AJIsl TECTOB

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBOIl pabOThI
Y4eOHBIM JIAHOM HE MPEAYCMOTPEHO
Bonpocel s mpoBeneHUsT NPOMEXYTOUYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

Ne
y Kox
n/ [TpuMepHBIii epedeHb BOIPOCOB I TECTOB
0 WH/IAKATOpa
Kakoe Koa1uecTBO 3JIEKTPOHOB B CBOOOJHOM, HEBO30YKIEHHOM aToMe OIIK-1.3.1
xKele3a HaXOUTCS Ha TIOYPOBHSIX
I —4s E-3d K-4p 3-2p
1
OtBeTsI TOMecTUTE B cTONONIAax mudp noxa oyksamu /[ E XK 3
COOTBETCTBEHHO.
CTpOEHMIO AaTOMOB KaKUX AJIEMEHTOB OTBEYAIOT JIEKTPOHHbBIC OIIK-1.3.1




KOH(purypamnuu:
U 1s°2s°2p° 3st
K 1s?2s? 2p° 3s% 3p° 3d"° 4s? 4p?
J  1s° 25° 2p° 3s” 3p° 3d' 4s? 4p° 4d™ 4 5s*
M 1s?2s? 2p° 3s% 3p?

Ortser:
0-Ag 1-Na 2—-Rb
3-Ge 4 —Si
B aroMax Kakux 3J1€MEHTOB 3al0JHAETCA IOLyPOBEHb OIIK-1.3.1
A 2p
b Bs
B 4d
r 5p
Ortser:
0-Cs—-Ba 1-Y-Cd 2—-Al-Ar
3-B—Ne 4 —1In—Xe
B aroMax kakux 3J1€MEHTOB 3aI0JIHAETCSA TOAYPOBEHD OIIK-1.3.1
A 5s
b 6p
B 3d
r 4f
Ortger:
0-Sc—-2n 1-Ce-Lu 2—1In—-Xe
3—Rb—Sr 4—TI-Rn
Kakoe Koia1uecTBO 3J€KTPOHOB B CBOOOJHOM, HEBO30YK/IEHHOM aToMe OIIK-1.3.1
JKeJle3a HaxOIUTCS Ha MOAYPOBHSX
I -4p E-3s K-3p 3-5s
OtBetbl nomectuTe B cTo0uax mudp nox Oyksamu /1 E K 3
COOTBETCTBEHHO.
CTpoeHHIO aTOMOB KaKuX 3J€MEHTOB OTBEYAIOT 3JIEKTPOHHbIE OIIK-1.3.1
KOH(UTypaluu:
U 1s? 2s° 2p° 3s” 3p° 3d"° 4s? 4p° 4d™ 5s? 5p°
K 1s%2s* 2p° 3s* 3p*
JI  1s?25? 2p° 3s% 3p° 3d° 4s? 4p°
M 1s*2s* 2p° 35 3p° 3d 4s? 4p° 4d™ 5s* 5p° 5d* 65
Ortser:
0-Kr 1-S 2-La
3—As 4 —Sh
Kakoii Tun nepexppiBaHus IEKTPOHHBIX 00JIaKOB N300paXkeH Ha CXeMax: OIIK-1.3.1

A

-
F A<




OrtBer:.

0-6(s—Y9) 2-c(p-p)
l1-o0(s—p) 3—-7

Kakoii Tun rubpuansanuy aToMHBIX opOuTaineii 6opa Habo1aeTes Ipu
00pa30BaHUH MOJICKYJIbL:
BCl;

OtBer:
0-sp 2-5sp
1—sp?

3

OIIK-1.3.1

Kakoii Tun rubpuan3anum aTOMHBIX OpOuTalieit KpeMHHUsI HaOJI0JaeTcs Ipu
00pa3oBaHUU MOJIEKYJI:

SiCly

OrtBerT:
0—sp 2-sp
1—sp?

OIIK-1.3.1

10

PaccmotpuTte pacnpeneneHue 3JeKTPOHOB MO MOJIEKYIISIPHBIM OPOUTATISIM :
CKOJIBKO 3JIEKTPOHOB B MoJieKyJie Lip HaxoauThes:

E Ha cBs3biBaronux opOuTansax

7K  Ha paspeixastonmx opOutansix

OIIK-1.3.1

11

PaccMmoTpuTe pacripeiesieHue 3J1eKTPOHOB 110 MOJIEKYJISIPHBIM OpOUTAIISAM:
CKoJbKO 37IEKTPOHOB B MoJiekyie B, HaxoauThest:
3 Ha cBsa3bIBaronux opouTansix
" Ha paspeixastonux opOuTansix
Ortser:
3 -
U -

OIIK-1.3.1

12

Kakoii Tun nepexpbiBaHUs IEKTPOHHBIX 00JIaKOB N300paXKeH Ha CXeMax:
A

OrtBer:
0O-o(s—p) 2—-1
l1-6(s—5) 3—c(p—p)

OIIK-1.3.1

13

Kaxoit T ruGpuan3anuy aTOMHBIX OpOuTaeii Oepuiumst HaOII0IaeTCs TPH

OIIK-1.3.1




00pa3oBaHUMU MOJICKYJIBI:
BeH,

OtBer:
0-sp 2-9p
1—sp?

Kaxkoii Tun rubpuau3anny aTOMHBIX OpOUTaiel yriieponaa HabIoAaeTcs
npu 00pa30BaHUH MOJICKYI:
CCly4
14 OIIK-1.3.1
Otser:
0—9sp 2-9p
1-—sp?

PaccmoTtpuTe pactpenienenye 31eKTPOHOB 110 MOJIEKYJIIPHBIM OpOUTAIIAM:
CKOJIBKO JJIEKTPOHOB B MOJIeKyJ1e Liy HaxoauThes:
E Ha cBs3biBaronux opOuTansax
XK Ha paspeixusronux opouTaisix
Ortger:
E - X -

15 OIIK-1.3.1

PaccmoTtpuTe pacnpenenenye 31eKTPOHOB 110 MOJIEKYJISPHBIM OpOUTAIISAM:
CKOJIBKO 3JIEKTPOHOB B MoJjiekyse By HaxonuThest:
3 Ha cBs3biBaronux opOuTansax
16 n Ha pazpeixmstomux opOuTaisx
Ortger:
3 -
U -

OIIK-1.3.1

KaKOBa KpaTHOCTI) CBsI3U B MOHeKyHaX:
K- Be,

17 OIIK-1.3.1

Orser:

K -

KakoBa kpatHOCTb cBs13u B Mosekyine: JI — C;

18 Otger OIIK-1.3.1

Jd -

KakoBa KpaTHOCTB CBSI3U B MOJICKYJIaX:
M- Li;

19 | Orser: OIIK-1.3.1

M-

KakoBa kpaTHOCTb CBSI3U B MOJIEKYJIax:
H-B,

20 OIIK-1.3.1
OrtBer:
H_

[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Ta6muma 19 — [lepedeHb KOHTPOIBHBIX PadbOT




No /it ITepeyeHb KOHTPOJIBHBIX PaOOT

1 DHepreTuka XMMHUYECKHX IIPOLIECCOB

1.1 Pacuer TertoBbIX 3)pPEKTOB XUMUUECKUX PEAKITUNC UCITOIB30BAaHUEM
CTaHJIAPTHBIX TEPMOJUHAMHYCCKUX (YHKITHH.

1.2 DneMeHThl XMMUYECKOI TepMOJIMHAMUKI

2 Xummnueckasi KWHETHKA

2.1.MexaHu3M XUMHUYECKON peaKinu

2.2.CKopoCcTh XMMHUYECKOM peakuuu

2.3.BiausHue KOHILIeHTpaluu peareHToB. OCHOBHOM 3aKOH KUHETUKHU
2.4 BnausHue TeMiiepatypbl. DHEPrusl akTUBaLlMK IpoIiecca.

2.5. Biiuanue karanuzatopa. [lonstue o katanusze

2.6. XMHUUYECKOE paBHOBECHE.

3 Crtpoenue atoma
3.1. KBaHTOBO-MEXaHHUYECKAsl MOJIETb CTPOEHUS aTOMA.

4 Ilepunonuueckuii 3akoH. [lepnoAMYHOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCOUHEHUH.

5 Xumnueckas cBa3b. CTpOEHNE MOJIEKYJ CTPOEHUE TBEPAOTO BEIIECTBA.

6 3JeMEeHTbl XMMHUH MOJIyTIPOBOJHUKOB

7 PacTtBopbI, TuCHiepcHbIE CUCTEMBI, CIOCOOBI BBIPAXKEHHSI COCTaBa PaCTBOPOB.
TepMmoauHaMuuecKkre XapakKTepUCTUKH Tpoliecca 00pa3oBaHUs paCTBOPOB. CHIIBHBIC U
ciabble AIIEKTPOIIUTHI, MIOHHBIE PABHOBECHS B BOJIHBIX PAacTBOpax, MPOU3BEICHHE
pacTBOPUMOCTH

8 OneKTpoAHble NoTeHunana . AneKTpoaABMKYLLME CUIbI.

9 DIeKTpoIu3

10 Kopposus metannos

11 DU3UKO-XMMUYECKUE CBOKCTBA MOJIUMEPOB.

10.4. MeTtoauueckie  MaTepuabl, OIIpENENAOIME  IPOLEAYpPEl  OLIEHUBAHUS

MHAMKATOPOB, XapaKTEpU3YIOLUX J3Tanbl (OpPMUPOBaHMS KOMIETEHLIMH, CcoOJep)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M TMPOLERYPY
IIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTallu 00yJaromuxcs
I'VAIL

11. Meroauveckue yka3aHus JJig 00y4JarouXCsl IO OCBOSHUIO TUCIIUTLIUHBI

[leapt0 AWCIHUIUIMHBI SIBISETCS — IMOJyYEHHE CTYJASHTaMH HEOOXOJUMBIX 3HAaHHH,
YMEHUW U HABBIKOB B OOJACTH XMMHH, YTO TO3BOJIUT UM YCIICIIHO PEIIaTh TEOPETUUYECKUE U
MpaKTUYECKHE 3aJadyd B 0O0JacTH pa3paOOTKH U BHEAPEHUU MEp IO MOBBIIMICHUIO KauecTBa
npoaykuuu. OOydarommuecs: TOJDKHBI OCBOMTH JUCHUIUIMHY HA YpPOBHE, TO3BOJISIONIEM
pa3pabaTeiBaTh W TMPOSKTUPOBATH KOMIUIEKCHI M ammapaTbl U3 cdepbl MpUOOPOCTPOCHUS,
AJIEKTPOHHOT'O MAIIMHOCTPOCHUSI HH(POPMAIIMOHHO - H3MEPUTEITHHON TEXHUKH.
KonTponupoBath Ka4ecTBO ¥ MPOBOIUTH UCTIBITAHUS MPOAYKIINH, paboT U yciayr. Heooxoaumeie
3HAHWS JUIS PEIICHHs ATUX 3a7ad TOJIy4aroT 10 o0pa3oBaTelbHON Mporpamme OakaiaBpa
12.03.01 «IIpubopocTtpoenue

11.1. Meroauueckue ykazaHus s OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3IIOKEHHe YdeOHOro marepuana. HasHadeHne COBpEMEHHOW IJIEKIIMU B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpoOJEeM JUCHUIUIMHBI, METOJOB HAy4yHOrO IO3HaHMs, HOBEHUIIMX
JTOCTYIKEHUH HAaydyHOW MBICTU. B yueOHOM mporiecce JEKIUsl BBITOIHAET METOMO0JIOTHIECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar




KOHKpPETHOW oOjacTu 3HaHUA, €€ MpoOJEeMBI, JaeT IENbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMHU JUCITUTUTHHAMM.

[TnanupyeMble pPe3yJIbTaThl IPU OCBOCHUU 00YYAIOIIMMUCS JIEKIIMOHHOTO MaTEepUaa.

— TIOJy4EHHE COBPEMCHHBIX, IICJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUH, YPOBEHBb
KOTOPBIX OIPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIoaaBaTeIeM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KadecTB, JIIOOBM K  TpPeAMETYy U
CaMOCTOSITEJIbBHOT'O TBOPYECKOTO MBIIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONy4YeHWE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MPOTHO3€E UX PA3BUTHSI HA OJIMKAMNIIINE TOIBL;

— Hay4HThCS METOJMYECKH 0OpabaThiBaTh MaTepHai (BBIACIATH TJIABHBIE MBICTH W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
(bopMyIupoBKax);

— TOJy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlexuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA  JEMOHCTpalMed ClIajifoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUHl 00
OCOOCHHOCTSIX MPUMEHECHHSI OT/ICTBHBIX TEMATHK 110 TUCIUTUIHHE.

CTpyKTypa OpeaoCTaBIEHHM JEKIIMOHHOIO MaTepHaa:

— Bcerymienne — 4bacTh JIeKIHMH, I1eJIb KOTOPOW - 3aWHTEPECOBAaThH M HACTPOUTH
ayIUTOPUIO HA BOCIpUATHE y4yeOHOro marepuaina. B ero cocraB BXOIAT:
dbopMyIUpOBKa TEMBI JIEKIIHH, XapaKTEPUCTUKA €€ — MPOoPecCHOHAIBHON 3HAYUMOCTH,
HOBU3HBI U CTEMEHH HW3YYEHHOCTH, LM JEKUWU; H3JIO0KEHHE I1JIaHA JIeKIIHH,
BKJTIOYAIONIETO HAMMEHOBAHUS — OCHOBHBIX BOIIPOCOB, IMOJUICKAIIUX PACCMOTPEHHIO
Ha JIEKIMU;  XapaKTePUCTHKAa DPEKOMEHIYyeMOH JHUTepaTypbl, HEOOXOIUMOW IS
OpTaHM3AIMH CAMOCTOSTEIIBHONH Pa0OTHI CTYJIEHTOB; PETPOCICKIUSA-HAIOMUHAHUE O
BONPOCaX, PACCMOTPEHHBIX Ha— MPOILION JIEKIIUHU, CBSI3b UX C HOBBIM MaTepUajioM,
yKa3zaHHe Ha ero pojb, MECTO M 3HAYEHHE B JAHHOUN NUCIUIUIMHE, a TAaK)KE B CHUCTEME
JIPYTHX HayK.

- OcHOBHasi 4acTh - M3JIOKEHHE COJEP>KaHUS JIEKIIMM B CTPOTOM COOTBETCTBUU C
MpeJI0KEHHBIM TUTaHOM. BKITI09aeT packphIBAOLIUi TeMY JIEKIIUH KOHIIETITYalbHbIH U
(daKkTUYECKUH MaTepuall, ero aHaJIu3 U OIEHKY, PA3IMYHBIC CIIOCOOBI apryMEHTAIlMHA U
JTOKA3aTeNbCTBA BBIIBUTAEMBIX TEOPETHUECKHUX MOJIOKEHHUH.

- 3akaroueHue - TOJBeJeHHWEe OOIIero uTora JEKIWH, OoOO0OIIeHHe Marepuaa,
dbopMynupoBKa BBIBOJOB 110 TEME JIEKIIUU; OTBETHI HA BOIIPOCHI CTYIEHTOB.

- Jns Haanmekamero OCBOGHHMSI  Kypca XUMHH — HCIONB3YIOTCS CIEIHallbHbIE
HarJIsHBIC CPEJICTBA, C TIOMOIIBIO KOTOPBIX MOJXKHO TiepelaBaTh CTyJEHTaM
uH(MOPMAIIMI0O O BEIIeCTBaX, OOBEKTAX W CYyIIEeCTBE (PUINYECKUX M XUMHUECKUX
npeBpanieHuid. JleMOHCTpays OMBITOB, MOJCITH KPUCTAIUTHUSCKHAX PEIIETOK, TaOTHIIBI
U TJIaKaThl C DHEPreTHMYECKUMHU JuarpamMmMamMu 0Opa3oBaHUS MOJIEKYJ, PEaKIuil ¢
KaTtaJu3aTopaMu U 0€3 HUX | T.I.

—  OcymiecTBneHNE KOHTPOJIA 32 BEJICHUEM CTYJACHTAMH KOHCIIEKTa— JICKI[UI; OKa3aHue
CTyJIEHTaM TIOMOIIM B BEACHUU 3alHUCH JIeKIHU — (AKIEHTUPOBAHHE H3JI0KECHUS
MaTepuaia JIEKIMH, BBIICICHHE TOJIOCOM, HHTOHAIMEH, TEMIIOM pedd Hamboiee
Ba)XHOU WH(OPMAIINH, UCTIONH30BAHKE 1ay3 AJIS 3alUCH TaOJHII, CXeM)

11.2. Meroauyeckue yKa3aHWs sl OOYYarOIIUXCS MO BBITOJTHEHUIO JIAOOPATOPHBIX
pabor

B xoxe BemomHeHUs m1abopaTOpHBIX pabOT OOy4YaIOMUNUCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHM, NPAKTUYECKUE HABBIKU, OBJIAZICTh COBPEMEHHOW METOAMKONM W TEXHUKOU



HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTepUCTUKOH oOyuaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

Beinmonnenue 51abopaTropHbIX paboOT OO0yYaroIUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3yYeHHs] JUCHUIUIMHBI, ONpeAeNsieMOl y4eOHbIM IIJIJAaHOM M OTHOCHUTCS K CpEACTBaM,
00ecreyrBaroIUM peIIeHUE CIeIyIOIUX OCHOBHBIX 33J1a4 y 00y4aroIerocs:

— NpUOOpeTeHHE HAaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,

HN3y4aCMbIX B paMKax ﬂaHHOfI JUCLMITIINHBI,

— 3aKperuieHue, pa3BUTHE W JACTalau3alus TEOPETUYECKUX 3HAHUU, MOJY4YCHHBIX Ha
JICKIUSIX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3y4aeMOW AUCUUILINHE;

— T[PHOOpPETCHHWE  HABBIKOB  CAMOCTOSTEIBHOW  paboThl ¢ J1abOpaTOpHBIM
000py/TI0BaHHUEM U IPUOOPAMH.

MeTtoanueckue yKka3zaHusl K BHIIOJTHEHHUIO JJA0OPATOPHBIX pabOT MPUBEIEHBI B!
- Xumust : XUMHUECKUE PEAKITHH, BbI3BIBAIOIINE IICKTPUYCCKHIA TOK,
AJIEKTPOJIHBIE TTOTEHIIMAJIBI M SJIEKTPOABUKYIIUE CUJIBI : [ DIEKTPOHHBIN pecypc] :
METOJAMYECKHE yKa3aHHsI K BBITIOIHEHUIO JlabopaTtopHoi padoTsl / C.-Ilerepl. roc. yH-T
a’pokocm. mpubdopoctpoenus ; coct.: F0. C. Hukonaes, T. E. KpbuioBa. - DnekTpoH.
tekcToBble nad. - CII6. : Usg-Bo I'VAII, 2015.-19 c.

- Xumus. TermnoBoii 3¢ ekt (FIHTATBINSA) XUMUIECKON PEAKIUH : [
DNEKTPOHHBIN pecypc] : METOAUYECKHE YKa3aHUsI K BBIIIOJIHEHHUIO Ja00paToOpHOIl paboThI
/ C.-Iletep6. roc. yH-T adpokocM. ripudopocTpoenus ; coctT.: 0. C. Hukomnaes, T. E.
Kpbutosa. - Onextpon. TekctoBsie naH. - CII6. : U3n-Bo I'YAIIL, 2015.-17 c.

Ctpykrypa u ¢popma oTyeTa 0 1a060paTOpHOii padoTe
1. Ilenb paboThL.

2. JlaGopaTtopHoe 0060pyIOBaHHE.
3. Ormucanue SKCIIEpUMEHTA.
4. OO6paboTKa pe3ysbTaToB.

TpeGoBanus k 0popMIIEHHIO OTUYETA 0 JIAOOPATOPHON padoTe
1. Otuér momkeH coaep)KaTb TUTYJIBHBIN JIMCT, a €ro COJepKaHHUE COOTBETCTBOBATH

opopmienuto, cormacio 'OCT 7.32-2017. (3amoHEHHBIC TAOJIUIIBI C TTOJTYICHHBIMH
SKCHEpUMEHTAIbHBIMU JaHHBIMU) HopMaTHBHAs AOKyMEHTalMsl, HeoOXonumas Juis
oopmenus, IIpUBEJCHA Ha 3JIEKTPOHHOM pecypce I'VAIIL:
https//guap.ru/standart/doc

BrinonHeHsl HE00X0AUMBIE PACUETHI.

[TocTpoens! rpapuueckrie 3aBUCMOCTH OT 33JJaHHBIX TAPaMETPOB.

CremaHsl BEIBOJEL.

a ks ownN

BrimorHeHBI KOHTPOJIBHBIE 33/ITaHUS HA TEMY JIA0OPATOPHOU paboTHI.

11.3. Metoauyeckue ykazaHus sl O0y4JalOIMUXCS 10 MPOXOKICHUIO CaMOCTOSATEIbHOMN
paboThI



B xo/1ie BBINONIHEHNS CaMOCTOSITEILHON pabOThI, 00y4alOIIUNCS BBIMOIHIET KOHTPOJIbHYIO
paboTy, 3aaHus HAXOAATCS B Y4eOHO-METOAMYECKOM MOCOOUHU, BBUTOKEHHOW B JTMYHOM
KaOuHeTe y o0yJaroniero mo 3a04Hoi popme. OOmiast xumust: yauebno-meroa.mocoodue / T.E.
Kpsuiosa . —CI16.:I'YAII, 2016-98c. ( ¢ KOHTPOIBHBIMH 3aJaHHSIMHU)
MeTou4ecKuMHU MaTepuaiaMi, HAPaBJISIONIMMHI CAMOCTOSATEIbHYIO0 paboTy 00yJaromuxcs
SBIISIIOTCS:
yueOHO-METOIMYECKUI MaTepHall O TUCIUILINHE;

OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIC MTPOIIECCHI : [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue
/' T. E. Kpsinoa, T. 1. ®omuuena ; C.-IleTtepd. roc. yH-T a3poKOCM. MpUOOPOCTPOCHHS. -
DneKTpoH. TeKCToBbIE AaH. - CankT-IlerepOypr : U3n-Bo ['YAIL 2019. - 77 ¢

Xumust. OCHOBHBIEC CTEXHOMETPHUYECKHE 3aKOHBI, CTPOCHUE BEIIECTBA, TEPMOJIMHAMHUKA,
KHHETUKA, PACTBOPBI, dJIEKTPOXUMHUS: [ DIeKTpOoHHBIN pecypc] : yueOHoe mocodue / T. E.
KpsutoBa, T. Y. ®omuuesa ; C.-Ilerepd. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHSI. - DICKTPOH.
TekcToBbIe faH. - Cankt-IletepOypr : U3a-so I'YAIL, 2020. - 148 c.

Xumus : «OnpeneneHue XUMUYECKOT0 SKBUBAJIICHTA METalIay : [ DIEKTPOHHBIN pecypc] :
METOJIMYECKHE YKa3aHUsI K BBIIIOJIHEHUIO JabopatopHoii padotsl / C.-Ilerep0. roc. yH-T
a’pokocm. pubopoctpoenus ; coct.: T. E. KppuioBa. Dnektpon. TekcroBsie Aad. - CII6. : U3a-
Bo ['YAII, 2021.- 19 c.

B mporecce BBIMOTHEHHS CaMOCTOSITENILHON paboThl, y oOywaromierocs (Gopmupyercs
1eJIeco00pa3Hoe MIaHUPOBaHUE PabOYero BpeMEeHHU, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMECHHS
W HABBIKM B YCBOCHHU W CHCTCMATH3AllUN HpI/IO6peTaeMHX 3HaHI/II7[, 066CH6‘II/IBaeT BBICOKHUA
ypOBeHI) YCHGBaeMOCTI/I B nepnoa OGy‘IGHI/Iﬂ, ImomMoractT HOJIy‘II/ITI) HAaBBIKM ITOBBIIIICHUA
HpO(l)eCCI/IOHaJ'IbHOFO YPOBH:I.

MeroauyeckuMu ~ MaTepualiaMy,  HANpPaBJSIIONIMMU ~ CaMOCTOATENIbHYI0O  paboTy
06y‘laIOH_II/IXC${${BJ'I$IIOTC${Z

— y4eOHO-METOANYECKUI MaTepual 1o AUCUUILINHE; TO

CCBhIJIKa Ha MaTepI/IaJ'IH H606XOJII/IMI)IC JJIA BBIITOJTHCHU S KOHTpOJ'IBHOﬁ pa60Tr,1:
http://lib.aanet.ru/jirbis2/index.php?

11.4. MeTtoauueckre yKazaHHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJIb KadeCcTBa 3HAHUU
00y4aroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS X0Jla OCBOEHUS
JUCLATIIINHBI.

Texymumii KOHTPOJIb OCYILIECTBISETCS MPOBEPKOM BBITOJHEHHON KOHTPOJIBHOW palbOThI
CTYJEHTOM, B pe3yjbTaTe JOJKHA OBITh 3aUTeHa /10 aTTeCTaluu

11.5. Metoauyeckue ykazaHusi JJisi 0OYJarONIUXCs MO MPOXOKICHUIO MPOMEXYTOTHOM
aTTeCTaIUU.

[IpomexxyTrounast ~ aTTecTamusi  OOy4aroOmUXCsi  MPEAyCMaTpuBaeT  OICHUBAHHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB 00y4YeHHs MO aucHumuinHe. OHa BKIIOYAeT B
ceost:

— mudpepeHMpOBaHHbI  3aueT — 93T0 (opmMa OIEHKH 3HAHHWHA, TOTYyYECHHBIX
0o0yJarmuMcs TPU U3YYCHUU AUCIUILTHHBI, TPU BBIMOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEIOBATEIHLCKIX PA0OT U MPOXOXKICHUH MPAKTHK C aTTECTAITMOHHON OIEHKON
«OTIUYHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY, KHEYJOBICTBOPUTEIHLHO.


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

muddepeHIIMPOBaHHBIA  3a4eT BKIOYaeT B ceOs BBINOJHEHHBIE U  3aIUIICHBI
nabopaTopHble paboOTHI, 3a4TeHa KOHTPOJIbHAs paboTa, aHbl OTBETHl HAa TECTHI W
BOTIPOCHI



Jluct BHeceHUs M3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTa BHECEHUS
N3MEHCHHI 1
JIOTIOJIHCHUH.

IToanuce BHECHIETO
W3MCHCHHS

CopaeprxkaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit






