MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM
OEJEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIIIETO
o0OpazoBaHUs
"CAHKT-TIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOTI'O TIPUBOPOCTPOEHUA"

Kadenpa Ne 31

YTBEPXIAIO
PykoBonuTens HampaBieHUs

JIOII.,K.T.H.,JTOII.

(IOJDKHOCTB, Y4. CTEIICHb, 3BaHIE)

B.K. Ilonomapes

(MHHLHATB, haMHITHS)

r) M{jﬂ; (mozmucs)

«22» nronsa 2020 r

PABOYAS ITPOTPAMMA JUCIHAITIMHBI

«XHAMUSI»
(HaumeHOBaHUE JUCIMILIUHBI)

Kon HampaBnenust moaroTroBku/
CIIELIUATIbHOCTH

24.03.02

HanmenoBanne HaIpaBJICHUA

Cucremsl YIIpaBJICHUA ABUXXCHUCM W HaBUTallUA
HO,Z[I‘OTOBKI/I/ CIICHUAJIbHOCTH

HanmenoBanue [TpuGOpHI ¥ CUCTEMBI OpUEHTAIINH, CTAOUIIM3AIMN U
HAITPpaBJICHHOCTHU HaBUT'allU
®dopma 00yueHus OYHas

Cankr-IletepOypr— 2020




Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI

-

[Tporpammy coctaBu (a) --é I/
JIOLIEHT, K.X.H., JOLIEHT 22.06.2020 - ;,-ff.?”//}é’(, N E.A. KpuBuyn

i

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (moamuck, fata) (MHUIHATEL, (aMIIIHs)

2

[Iporpamma onoOpena Ha 3acenanuu kKagpeaps Ne 31

«22» nrons 2020 r, mpotokoa Ne 7

3aeayrommii kadenpoit Ne 31

I.T.H.,Ipo. 22.06.2020 . —— — B.®. [llumnakos
(y4. cTeneHb, 3BaHUE) (momuck,aara) (MHUIMATBL, haMUIHA)
OteercrBennbiit 3a OI1 BO 24.03.02(01) ' )
JIO11L.,K.T.H.,JO1I. 22.06.2020 ( Wil B.K. [Tonomapen
(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (no;[nnc(s,jaﬂa) v (MHUIHATBL, (aMIIIHs)

3amectuTenb qupekTopa MHCTUTyTa Nel mo Mmeronuy i paboTe
CT.IIpEI. 22.06.2020/, /). B.E. Taparyn

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (nognmﬁ,’hhay (MHUIHATBI, (aMIIIHs)
L



AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTeIbHYIO POrPaMMy BBICIIETO 00pa30oBaHUs
10 HampaBJIeHUIO NOAroToBKY/ crienuanbHocTH 24.03.02 «CucteMsl yrnpaBieHus: IBHKCHUEM U
HaBUrauus» HampaBieHHOCTH «[IpuOopel M CHUCTEMBl OpHUEHTAallMW, CTa0WIM3alUu MU
HaBuraum». lucuurinna peanusyercs kadenpoit «Ne31».

JlucuuiuinHa HaresleHa Ha (G OpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIIETEHIIUH:

OIIK-1 «Cnoco0GeH NpUMEHATh eCTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHBIE 3HAHUS,
METO/Ibl MATEMAaTUYECKOT0 aHAJIN3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHMS B TPOPECCHOHATIBHOM 1A TEIEHOCTI

CopepxaHue TUCHUIUIMHBI OXBAThIBACT KPYT BOIIPOCOB, CBA3aHHBIX C O3HAKOMIICHUEM C
UCTOpUEN XMMHMHM, a TaKX€ C OCHOBHBIMM HANpPaBICHUSMU W TEHACHUUSMU pa3BUTUSA
COBPEMEHHOM XHMMHHU. JTa HayKa H3y4aeT MAaTepHaIbHBIA MHUpP, 3aKOHBI €ro pa3BUTHA,
cnenn(uyeckylo XUMUYECKylo (GopMy ABIKEHHS MaTepuu. B mporecce u3ydeHUs XUMHH
BbIpa0aThIBAETCsl Hay4HbIM B3IV Ha MUpP. 3HAHME XUMHHM HEOOXOOUMO Ul IUIOJOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa 000N HampaBIEHHOCTH. 3HAHWE XUMHH IO3BOJISET
c(OopMHPOBATE COBPEMEHHOE HAYYHOE MPEACTABICHHE O MaTepUH, BELIECTBE KaK OJHOM U3
BHUJIOB JABMKYLIEHCA MaTEPUU, MEXAHU3ME IIPEBPALLCHUN XUMHUUYECKUX COEAUHEHHM, CBOMCTBAX
MaTEpUaIOB O XMMHMYECKHUX IPOLECcCax B COBPEMEHHOM TexHHKe. [Ipm m3ydeHun Kypca Xxumuu
HE00X0/IMMO TMPOYHO YCBOUTH OCHOBHBIEC 3aKOHBI, OBJAJETh TEXHUKOW XUMHUYECKUX PaCUETOB,
BbIpa0OTAaTh HABBIKM CAMOCTOSITEJIBHOIO  BBIMOJHEHUS XHMHYECKHUX OSKCIIEPHUMEHTOB H
0000menust (akroB. IloHumMaHue 3aKOHOB XHMMHUU TOMOXKET CTYICHTY B pEIICHHH
9KOJIOTUYECKUX MpoOseM. 3HaHUe Kypca XMMUU HEOOXOAUMO M JAJIS IOCIETYIOEro YCIEeIHOTo
W3YYEHHUS CHIEUUAIBHBIX JUCIIUILINH.

[IpenonaBaHre OUCHMIUIMHBI IpPEAyCMaTpUBaeT cleAyromue (OpMbl OpraHu3aluu
y4eOHOro Tmpolecca: JEKUuH, jJabopaTopHble padoThl, caMOCTOATENbHas paboTa CTY/AEHTa,
KOHCYJIbTalUH.

IIporpaMMoil IHUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalys B (hopMe IK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUUIUIMHBI COCTaBiIsgeT 3 3ayeTHbIX exuHuis, 108
4acoB.

SI3pIK 00yUEHUS 110 TUCIUIIIIMHE KPYCCKUI».



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu mpenomaBaHusl TUCIHUIUIMHBI — YCBOCHUE CTYJACHTAMHU TEOPETUUYECKUX OCHOB
o0IIIell XHMMUH, XMMHHM BQXHEUIIMX OJJIEMEHTOB M HX HEOPraHMYECKHX COCIUHECHUM,
GbopMHpPOBaHHE XUMHUYECKOTO MBIIUICHUS Yy CTYJAEHTOB, Pa3BUTHE HABBIKOB HCIIOJb30BaHUS
CBecHH O  (PU3UKO-XMMHUYECKUX  CBOWCTBAX  pPA3JIMYHBIX CUCTEM  JJsi  CHHTE3a
COOTBETCTBYIOLIUX COCAMHEHUM, BHIMOJHEHUE TEPMOJIUHAMUYECKUX U KHHETHUYECKUX PACUETOB.
[IpuoOpereHre OMpPENeIEHHOTO OMbBITa 3KCIEPUMEHTAIBHBIX HMCCIEAOBAaHUN i pa3paboTKu
HOBBIX METOJIOB CUHTE3a U MPUAAHUS MaTepraiaM 3aJJaHHON CTPYKTYpPbI, 1 KOMIUIEKCA CBOMCTB.
[IpencraBneHre BO3SMOXKHOCTH CTYIEHTaM Pa3BUTh U MPOJEMOHCTPHPOBATH HABBIKM B 00JacTH
WHHOBAIIMOHHBIX TEXHOJIOTHH.

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacTH 00pa30oBaTeIbHOI MPOrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AMCHMILTUHBI OOydYalOmUNCA AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMIETECHIMSAMH WM UX YacTIMU. KOMIETeHIIMN U MHIUKATOPbl UX HOCTUKEHUS MIPUBEICHBI B
taommie 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynma) Kon u HaumeHoBanue Kon v HanMeHoBaHME HHIUKATOPA
KOMIIETEHIINH KOMIIETEHIINH JOCTHKEHUS] KOMIETEHLIUU
OIIK-1 Cnocoben
IPUMEHSITD

OIIK-1.3.1 obnamaeT MaTeMaTUYCCKUMH,
OOIIeMHKEHEPHBIMU 3HAHUSMU B 00JIaCTH
€CTECTBCHHOHAYYHBIX U OOIIEHHKECHEPHBIX

€CTECTBEHHOHAYYHBIC
U OOIICHH)KEHEPHBIE
3HAHUSI, METO/IbI

TUCITUTLIAH
MaTEeMaTHYECKOTO
O6menpodeccrnoHanbHbIE AHATIEA 1 OIIK-1.Y.1 ymeTp NpuMEHSTh 3HAHUS B
KOMIIETCHIINH 00JacTH eCTECTBEHHOHAYYHBIX U
MOJICTTPOBAHUS,
OOLIEMHKEHEPHBIX TUCIUIUINH
TEOPETUYECKOI0 U
OIIK-1.B.1 uMeeTr HaBBIKH TEOPETHUECKOTO
AKCIIEPUMEHTAILHOTO
U DKCIEPUMEHTAIbHOIO UCCIIEIOBAHMUS B
UCCJIEJIOBAHMUSI B .
. | mpodeccHoHaNbHON AEITEIHLHOCTH
npodecCuoHATBLHOM
JESITEIIbHOCTH

2. Mecro nucuumumHbl B cTpykType Ol

JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IIPYU U3YYCHHUH CIEAYIOUIUX JUCLIMILINH:

— @usmka,

— Maremaruka. JIuneiinas anreOpa U aHaIMTHYECKAs TEOMETPHS;

3HaHMs, TOJYyYEHHBbIE NPU W3YYEHUU MaTepuana JaHHOW AWCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYCHUE, TAK U MOT'YT MCIIOIb30BaThCS MPU U3YYECHUU APYTUX IACLHUIUIMH:

— DKOJIOT UL,

— be3zonacHOCTh )KU3HENEATENBHOCTH.

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanubpie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboTHI IO AUCHMIUIMHE (M pacIpee]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTABICHBI B
Tabnure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110

Bu eO0HOI pPaboTHI Bcero
Aya p cemMecTpam




No2

Dk3.*¥)

1 2 3

Oowan mpyooemKkocma oucyunIunbl, 3/ 108 3/ 108
3E/ (uac)
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTtuueckue/cemunapckue 3ansatus  (113),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 17 17

KypcoBoii nmpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 27 27
Camocmoamenvnan paboma, Bcero (dac) 30 30
Buo npomesxxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sk3ameH (3auer, Hudd. 3ay, JK3. JK3.

** o
HpI/IMeLIaHI/Ie . KaHIUJAaTCKUHU 3K3aMCH

4. CopepxaHue AUCIUTUTMHBI

4.1. Pacnpeznenenue TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM v BUIaM 3aHITHM.

Pa3Z[€.HBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTDH IIPUBCIACHLI B Ta6J'II/II_[e 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYTOEMKOCTh

Paznienpl, TEMBI AUCUUTUIMHBI Jlekuuu  |I13 (C3) JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 2
Pasznen 1. BBegenue B XUMHIO 1 5 6
Tema 1.1. IloHsarue BemiecTBa H 1 1 2
XUMHYECKOH  pEaKklud,  OCHOBHBIC
OTpeieNICHUsI.
Tema 1.2. CTexuoMeTpuueCcKue 3aKOHBHI. 2 2
DyHIaMEHTABHBIC TTOHSATUS U 3aKOHBI
XUMHH.
Tema 1.3. CmnocoObl ompenencHus 2 2
KOJIMYECTBA BEILIECTBA, 3aKOH
3KBHBAJICHTOB.
Paznen 2. CTpoeHue BemecTBa 10 - 6
Tema 2.1. OcHOBHBIE CBEIEHHUS O 2 1
CTPOCHHH aTOMOB; KBAHTOBBIE UHCIIA
Tema 2.2. Tlepuoguueckuii 3axon [I.M. 2 1
MeHpeneenBa.
Tema 2.3. Xumuueckass CBsA3b, BUIBI 1 1
XUMHUYECKOM CBSI3H.
Tema 2.4. MeToJ BaJICHTHBIX CBSI3CH, 2 1
KOBAJICHTHAS CBS3b.
Tema 2.5. Merog MOJEKYISIPHBIX 2 1
opOuTanei.
Tema 2.6. HeBasieHTHBIE THIIBI CBI3EM: 2 1

HOHHAsA CBS3b, METAJUIMYECKas CBS3b,
BOJIOPOJIHAst CBS3b, CuUJIbl Ban-aep-
Baannbca.




Pazgen 3. XuMHUYECKHE CHCTEMEL
OOme 3aKOHOMEPHOCTH XHUMHYECKHX
MTPOIIECCOB.

15

Tema 3.1. DOnHepreruka XHUMHYECKHX
IPOLIECCOB,  BHYTPEHHAS  JHEprus,
SHTAJIBIINS, SHTPOHMSL.

Tema 3.2. DHeprus ['n60ca,
HaIpaBJICHHOCTDb XUMHUYCCKUX
MPOIECCOB, XHMHYEeCKoe u (ha3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHYECKOH
peakmuu ¥ METOABI €€ PErylIupOBaHusd,
3aKOH JEUCTBHUS Macc

Tema 3.4. DHeprusi  aKTHBAIWH,
ypaBHeHUE AppeHunyca, npaBuiio BaHT-
Todoa, KaTaJIu3aTophl u
KaTAIATUYCCKHAE CHCTEMBI.

Tema 3.5. PacTtBOpBl, aAucnepcHbIC
CHCTEMBI, CIIOCOOBI BBIPAXKEHHUS COCTaBa
pacTBOpOB,

Tema 3.6. DIEeKTPOTUTHIECKAS
JIUCCOLMALUs,  BOAHBIE  PAaCTBOPHI
AJEKTPOJIUTOB, BOJOPOTHBII
MoKa3aTesb, peaxkuuu oOMeHa,
TUIPOJIU3 COJICH.

Tema 3.7. CsoiicTBa pa30aBICHHBIX
pPacTBOpPOB  HEAJIEKTPOJIUTOB, BOJHBIE
pacTBOpHI AJEKTPOJIUTOB, 3aKOH
pazbaBnenuss  OcTBanblia,  3aKOHBI
Payns.

Pa3znen 4. OCHOBBI 3JIEKTPOXUMUYECKUX
IIPOLIECCOB

Tema 4.1. OKHUCIIUTENBHO-
BOCCTAHOBUTEJIHLHBIC PEAKITUH.

Tema 4.2. XuMHUECKHE WCTOYHUKUA
AJIEKTPUIECKOTO TOKA. | ahbBaHMYECKHE
3JIEMEHTEL.

Tema 4.3. DnexkTponau3,  3aKOHBI
Dapanes.

Tema 4.4. Koppo3sus u 60pr0a ¢ HEld.

[N

Pazgen 5:CpolictBa IPOMBIIUIEHHO-
Ba)KHBIX DJIEMEHTOB U UX COSIMHEHUN

Tema 5.1. Kiaccel  XxuMmyeckux
COCIMHEHMM, CBOMCTBA IPOMBILIJICHHO
BAYKHBIX DJIEMEHTOB U UX COCIMHECHHU.

Tema 5.2. Xumuueckas
UJCHTUPUKAIHS. MeTto b1
XUMHUYECKOTO UCCIEOBaHUS U aHAIIU3a
BEIIIECTB U UX MPEBPAIICHUMN.

Uroro B cemectpe:

34

17

30

Uroro:

34

17

30




4.2. CopnepkaHue pa3/IesioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0nHIIe 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

HasBanue u conepxaHue pa3esioB U TeM JICKIIMOHHBIX 3aHATHN

Pazgen 1 BBenenue B XUMHIO.

Tema 1.1. IToHsATHE BelecTBa U XUMHUYECKON PEAKLIUHA, OCHOBHBIEC OIIPEICIICHUS.

Tewma 1.2. CrexnomMerpuueckue 3aKoHbl. OyH/TaMEHTAIIbHBIE TOHATHUS U 3aKOHBI XUMUH.

Tema 1.3. Crioco0bl onpe/IeNIeHNsT KOJTMYeCTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2: CTpoeHue BelecTa

Tema 2.1. OCHOBHBbIE CBEJICHUSI O CTPOCHUU aTOMOB; KBAaHTOBBIE YHCJIA.

Tema 2.2. [lepnoanueckuii 3akoH /[.J1.Menneneesa, cs3b I1.C. co ctpoeHneM aToma.

Tema 2.3. XumMmundeckas CBA3b, BUJIBI XUMUYECKOH CBS3H.

Tema 2.4. MeTo1 BaIGHTHBIX CBSI3EH, KOBAJICHTHAS CBS3b.

Tema 2.5. MeToa MOJIEKYISIPHBIX OpOUTAICH.

Tema 2.6 HepanenTHble THIIBI CBsA3€iH: HMOHHAs CBI3b, METAUIMYECKas CBI3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-1ep-Baanbca.

Pazgen 3 Xumuyeckue cucteMbl. OO0IIre 3aKOHOMEPHOCTH XUMHUYECKUX MTPOIIECCOB.

Tema 3.1. DOHepreTuka XWUMHYECKHUX TMPOILIECCOB, BHYTPEHHSS DSHEPrUsi, TEIIOBOU
abdeKkT XuMUYeCKHX peakiui, 1-i, 2-i, 3-i 3aKOHBI TEPMOJIWHAMUKH.
DHTpONUs, KaK QYHKIHS COCTOSHUS, YHTAIBINS. XUMUYECKUH MMOTEHIIAAI.

Tema 3.2. Oneprusi ['m66ca, HaMPaBIEHHOCTh XUMHUYECKHUX IMPOIECCOB, XUMHUYECKOE H
¢azoBoe paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKOH pPEaKIMM W METOIbl €€ pEryJupoBaHus, 3aKOH
JIEWCTBUA Macc.

Tema 3.4 DHeprusi aKkTUBAaIlMM, ypaBHeHHWe Appenuyca, npaBwio Bant-I'odda,
KaTaJlu3aToOpbl U KaTaJTuTH4YeCKue cucTeMbl. OCHOBHOM MOCTYNaT XUMHYECKON
KMHETUKH, KMHETUYECKOE ypaBHEHME. BiusHue TemiiepaTypbl Ha CKOPOCTb
XUMHYECKON peakluu, ypaBHeHHEe AppeHuyca. MexaHW3M NpOTEKaHUs
KaTaJIUTUYECKUX peakiuii. XuMuueckoe paBHoBecue npunuun Jlelllarennbe.

Tema 3.5 PacTBOpEHI, AMICIEpCHBIE CHCTEMBI, CIIOCOOBI BBIPAXKEHHSI COCTaBa PacTBOPOB.
TepMoanHaMHUyecKue XapaKTEPUCTUKHU Ipoliecca 00pa3oBaHUS PACTBOPOB.
CunpHbIC U ClIa0bIe SJEKTPOIUTH, MOHHBIE PABHOBECHS B BOJAHBIX PACTBOPAX,
IIPOU3BEJICHNE PACTBOPUMOCTHU

Tema 3.6 DNEeKTPONUTHYECKAsT JMCCOLMALMS, BOJHBIE PAcCTBOPHI  DJIEKTPOIUTOB,
BOJIOPOHBIN MTOKA3aTeNb, PEAKIIMH OOMEHA, THAPOJIN3 COJICH.

Tema 3.7 CpoiicTBa pa30aBlIeHHBIX pPAacCTBOPOB HEINEKTPOJIUTOB, KoimuraTuBHbIE
CBOICTBA PaCTBOPOB, 3aKOHbI Payisi.

Pasznen 4. OCHOBBI JIEKTPOXUMUYECKUX MPOLIECCOB.

Tema 4.1. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINHI

Tema 4.2. XUMUYECKUE UCTOYHUKH AJIEKTPUUECKOTO TOKA. ['aJlbBAHUUYECKUE JIEMEHTHI,
CTaHJAPTHBIC JJICKTPOJHBIE NOTCHIUANbL. JIBOMHOW DIEKTPUYECKHUN CIIOH.
VYpaBuenue  HepHcra. PaBHOBeCHBII. OJIEKTPOAHBIM  MOTEHIHA.
CtaHapTHBII BOJOPOIHBIN 3IEKTPOS,.

Tema 4.3. DJIeKTPOoNIN3, 3aKOHbI Dapaesl.

Tema 4.4 Koppo3zus. MeToap! 3a1uThl 0T KOPPO3UH.

Paznen 5. CBOMCTBa MPOMBIIIJICHHO- BAXKHBIX 3JIEMEHTOB U UX COCIUHEHMIA.

Tema 5.1. Kiaccel XMMHMYECKMX COEQUHEHMM, CBOICTBA IPOMBIIUIEHHO Ba)KHBIX

3JIEMEHTOB M HX coeauHeHud KommosuimoHHble Martepuaibl. KepmeTsl.




Howmep paznena

HasBanue u conepxaHue pa3esioB U TeM JIEKIIMOHHBIX 3aHATHN

Xumus merawioB (Al, Fe, Sn, Pb, Mo) Xumus nemeramnos: C, Si, S,
dbymnepen, kapowH. TomnmuBa (TBEpAOE, JXKHUIKOE, Ta30BOE), CMa304YHBIC
MaTepuabl, MOTOPHBIE MacJa.

Tema 5.2.

Xumuyeckass uaeHTHUGUKanusi. MeTonbl XUMHUYECKOTO UCCIEIOBaHUS U
aHaJIM3a BEIECTB U WX MpeBpaileHuil. KauecTBeHHBIM U KOJUYECTBEHHBIN
aHaiu3 (TpaBUMETPUYCCKUN, TUTPUMETPUUECKHUMN, KOMIUICKCOHOMETPUUYECKHUI

METO/IbI aHATU3A).

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmuia 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

Ne
No TeMbl TPaKTUYECKUX . | TpymoemkocTs, |pa3aena
. ®opMbI TPAKTUUECKUX 3aHATUN
/11 3aHATUH (uac) JTUCIIAII
JIUHBI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
4.4. JlabopaTopHBbIEC 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEEHBI B TA0IUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
Ne TpynoemMkocTb Ne paznena
HaunmenoBanue nabopatopHbix paboT pyA ’ pasil
/11 (gac) JTUCHUTITUHBI
Cemectp 2
1 CrexuoMeTpuiecKue 3aKOHBI. dyHIaMEHTaIbHBIE 2 1
MNOHITHS ¥ 3aKOHBI XuUMHH. CrocoObl oOmpeseneHus
KOJIMYECTBA BEIIECTBA
2 OKBUBAJICHT. 3aKOH YKBUBAJICHTA 3 1
3 TennoBoii 3¢ ek (3HTANBINSA) XUMUYECKON peakuu 4 3
4 XUMHYECKUE PEAKIUH, BBI3BIBAIONINE AICKTPUICCKUI 4 4
TOK. DJEKTPOIHBIC MOTCHIHATIBl W JJIEKTPOABIKYIINE
CHJIBI
S) Koppo3zus Meranios 4 4
BCET0 17

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuXCs

Buapl camocTosiTenbHON pabOThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabmuna 7 — Bunibl caMocToaTeIpHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositenbHOM paboThI
qac qac
1 2 3
N3ydeHne TeopeTHIecKoro Marepuana 18 18

nucturnHbl (TO)

[ToaroroBka K TeKyIieMy KOHTPOIIO 8 8
ycneBaemoctu (TKY)




OdopmiieHne oT4eTOB

4 4

Bcero: 30 30

5. Tlepeuenpb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMmUXCsl 0 JUCHUILIMHE (MOJYIIIO)
VY4ebHO-MeTOIMUECKIE MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00y4aromIMXCsl yKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U SJIEKTPOHHBIX YYEOHBIX M3IaHUI MPUBEICH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUMN

Tudp/
URL anpec

bubnuorpaduyeckas ccpiika

KomuectBo

AK3EMILSIPOB
B OHOJIMOTEKE

(kpome
JEKTPOHHBIX

SK3EMILIIPOB)

https://urait.ru/bcode/388983

I'manka, H. JI. O6mas xumMmusi B2 T ;.
Y4EOHUK I aKaIeMUYECKOTO
OakanaBpuata / H. JI. 'nmunka ; mon
penakiuei B. A. Ilonkoga,

A. B. babkoBa. — 19-e u3n., nepepab. u
norn. — Mocksa : M3parenscto FOpaiiT,
2016. — 729 c. — (bakanasp.
Axkanemudeckuit kypc). — ISBN 978-5-
9916-6445-5. — TekcT : 3MeKTPOHHBIH //
OBC KOpaiit [caiir].

https://e.lanbook.com/book/104946

O6mas xumust. Teopus u 3agaun : yaeOHOE
nocobue / H. B. Koposun, H. B. Kynemos,
O. H. lN'onuapyk [u ap.] ; nox pepakuuei H.
B. KopoBuna, H. B. Kynemosa. — 3-¢ u3f.,
crep. — Cankr-IlerepOypr : Jlans, 2018.
— 492 c. — ISBN 978-5-8114-1736-0. —
Tekct : anexTpoHHbIl // JlaHs :
3JIEKTPOHHO-OMOIMOTEYHAs cUCTEMA. —

https://urait.ru/bcode/444652

[IpakTuky™m 1Mo oO1Iel XuMUH : yaeOHOe
nocoOue JIsl aKaJIeMUYECKOTO
Oakanaspuata / H. JI. I'muHka,

B. A. ITonkos, A. B. baGkoB,

O. B. HecrepoBa. — Mockaa :
WznarenscrBo KOpaiit, 2019. — 248 ¢. —
(bakayaBp. AkaJieMHYECKUN KypC). —
ISBN 978-5-9916-4058-9. — Texkcr :
anextpoHHbii // DbC FOpauT [caiiT].

https://e.lanbook.com/book/75521

Crace, H. ®@. Pemenue 3amau mmo oo1eit
xuMuu : yaeoHoe nmocooue / H. @. Cracs,
A. B. KopuryHoB. — 3-e u3f., cTep. —
Canxrt-IlerepOypr : Jlans, 2016. — 168 c.
— ISBN 978-5-8114-2274-6. — TekcT :
AJICKTPOHHBIN // JIaHb : 3NEeKTPOHHO-
OubnmoreyHas cucrema.




https://urait.ru/bcode/384671. Cygopos, A. B. OOGias u HeopraHuyeckast
XUMHS B 2 T : YUCOHHK IS
aKaJieMHUYecKoro OakanaBpuara /

A. B. CyBopos, A. b. Hukonbsckuit. — 6-e
u3a., uchp. u gon. — Mocksa :
WznatenscrBo FOpaiit, 2016. — 607 ¢c. —
(bakamaBp. AkameMuuecKuii Kypc). —
ISBN 978-5-9916-5219-3. — TekcT :
anextpoHHbi // DbC FOpaiT [caiir].

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHUKAIMOHHOH ceTH «/HTepHET»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAaLMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHUS IUCIUIUINHBI
npuBeseH B Tabmmue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECypcoB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanune
http://www.xumuk.ru/ CaiiT 0 XUMHUH
http://www.hemi.nsu.ru OCHOBBI XMMHH: 00pa30BaTeIbHBIN CAlT IS CTYJACHTOB

8. Ilepeuenb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITHHE.
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO oOecriedeHus peacTasieH B Tabmauiie 10.

Ta6muua 10- Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmorpeno

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

[lepeyeHb HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /i1 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Tabumiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | JleknmoHHas ayIuTOpHsI C UCTIOIB30BAHUEM 32-01 (I'acremio,15)

,Z[GMOHCTpaI_[I/IOHHBIX TaGJII/II_[ U CXEM, Hepnomfmewoﬁ CUCTCMBI
xumudeckux iemeHToB J[.M.MenneneeBa, o0pa3iion
MUHEPAJIOB, MOJIEIEH MPOCTPAHCTBEHHBIX PEHIETOK.



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

33-02, 33-04
(I'acremnno,15)

2 | Cnennanv3upoBaHHAs XUMHYECKasl JA0OpaTOPHS C
MCIIOJIb30BAHUEM JIEMOHCTPAIIMOHHBIX TIAKATOB,
71a00paTOPHBIX CTEH/I0B M YCTAHOBOK ISl ONPE/ICIICHUS
HKBUBAJICHTA METAJIJIa, U3MEPEHUS SJIEKTPOIHBIX TOTCHIIUAIIOB,
CKOPOCTH KOPPO3MH METAJUIOB; AaHATUTHYECKHE U HIICKTPOHHBIC
BECHI; JabopaTtopHble pH-MeTphl, HEHTpU(YTH U KAJIOPUMETP

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIlun
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW AaTTECTAIMH
o0yJaromuxcs Mo AUCUUILINHE PUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINHI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY;

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JaloUMMHCA NPUMEHSAETCsl 5-0ajuibHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETEHIINI, KOTOpas MpuBeeHa B Tabnuie 14. B TedeHne ceMecTpa MOYKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma  MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCTIONIB30BAHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJHHBIM HOPMATHBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHITUH

5-0ayutpHas mKama

XapaxtepucTuka chpopMUpOBAHHBIX KOMIIETEHIIUIHA

«OTIIMYHO»
(Ga4uTCHO»

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOMHHUTEIHHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUICCKOMN
NeSITeITbHOCTHIO HAITPABIICHHS,

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CTICIIMAIM3HUPOBAHHBIX MOHSITHH.

<«XOPOLLIOY
«BAYTEHO»

— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOM
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH;

— apryMeHTHPYET Hay4YHBIE II0JIOKECHUS,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJIEET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITUH.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO

— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymecCTBY H3JIaraCtT €ro, OIMUpasdChb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKU M HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HaHUMN
HaITpaBJICHUA,

— cnabo apryMeHTUpPYeT Hay4YHbIE MTOJIOKEHUS;

— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUT;

— YaCTUYHO BJIaJIC€T CUCTEMOH CelMaTU3UPOBAHHBIX MOHSITHIA.

«HEYIOBJIETBOPUTEIILHO
«HE 3a4TEHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuaa;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM U  HETOYHOCTHU
paccMOTpeHHH ITPOoOJIeM B KOHKPETHOM HalpaBJICHUN;

npu




Or1eHKa KOMITETEHITUHN

XapaktepucTrka chopMUPOBAHHBIX KOMIICTCHITUI
5-0ayutpHad IKama PaKIep (bop

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OpPMYIUPYET BEIBOJOB M 0000IIECHHUH.

10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UIIW UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sx3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuna 15 — Borpocs! (3agauun) 118 9K3aMeHa

No /it ITepedyennr BompocoB (3a1av) 11s IK3aMeHa

1 KBaHTOBO-MexaHnueckasi MOJIeNIb CTPOCHHS aTOMA.

2 Atom. Ilpunnun HeompeneneHHoctu [eizenbepra. Ypasuenue Jle bpoiins.
Bonnoast BonHoBast pyHkuus.

3 Vpasuenue lllpeaunrepa. Ksanrosbie uncna. [Ipunuun Iaynu. IIpaBuno Xynna,
KiteukoBckoro.

4 Ilepuonnueckas cucrema JI.11. Menneneesa

5) [lepruoanyHOCTh HM3MEHEHHUS] CBOWMCTB 3JIEMEHTOB: paJWyC aTOMOB M HOHOB,
SHEPTUM HWOHU3ALMH, CPOJICTBO K JJIEKTPOHY, BJIEKTPOOTPULIATEIHHOCTD,
OKHCITUTEIBLHO-BOCCTAaHOBUTENBHA crocoOHocTh. CBsizb I1.C. co cTpoeHmnem
aToma.

6 OCHOBHBIE TUIIBI XUMHYECKOH CBsI3U. KOBasleHTHAs CBS3b.

7 HeBasienTHble THMBI CBs3€i: MOHHAsA CBSA3b, METAJUIMYECKasi CBSI3b, BOJOPOAHAS
CBsI3b, CHIIbI BaH-nep-Baanbca.

8 Teopust ruOpuan3anuu U reoMeTpusi Mosiekyn. [loMsIpHOCTh W TMONSPU3YEMOCTh
KOBAJICHTHOM CBSI3U U MOJICKYII

9 MeKMONIEKYIIIpHBIE B3aUMOACUCTBUA. BogopoaHas CBs3b.

10 XuMHyeckasi TEpMOIMHaMUKa

11 XUMHYECKass KHHETHKA. XUMUUYECKOe PaBHOBECHE.

12 PacTtBopsl. CriocoObI BEIpa)KEHUS! KOHLIEHTPAIMK pacTBOpoB. CBOICTBA pacTBOPOB

13 JucnepcHbie cucteMbl. [I0BEpXHOCTHBIE SIBJICHUS

14 PacTBOpBI 371€KTPONIUTOB. DIIEKTPOIUTHUECKAS JUCCOLMAIUS

15 Huccoumanusa Bonbl. Jlucconmanuss KHUCIOT M OCHOBaHWM. BoaopoaHbii
MOKa3aTellb

16 [Tpoussenenue pactBopuMocTH. MoHHO-00MEHHBIE peakiuu. | uapoans conei.

17 OKHUCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

18 [lonatue  «DONEKTPOAHBIA  MOTEHUHA».  DJIEKTPOXMMHUYECKHE  IPOLIECCHI.
DNEKTPOIIN3 PACIIIIABOB U PACTBOPOB

19 O6mue croiicTBa MeTauoB. Kopposwust MetamioB. MeTo bl 3alUTH OT KOPPO3UH.

20 KoHcTpykiimonHbie MeTayiel. AmtoMuHuR. XpoM. JKemeso.

21 [Tonumepsl.

22 XuMmudeckast uAeHTU(OUKAIIS, aHATN3 BEIIECTBA

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera rnpeacTabieHsl B Tadbuuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne n/mt Ilepeuenp BonpocoB (3agau) it 3ayera / nud . 3auera

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYypCOBOM paboThI
MpEeICTaBICHBI B Ta0wmie 17.
Ta6muma 17 — [lepedenp TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOIHEHHSI KypPCOBOI paOOThI




[TpumepHBIii TepeueHb TeM ISl KypCOBOIO MTPOEKTUPOBAHMS/BBIMOIHEHUS

Ne mi/m .
KYpCOBOI pabOTHI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocer st mpoBeneHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
npeICTaBICHbI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

No /it IIprMepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
o0yd4eHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroaunueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanmbl (HOpPMUPOBAHHUS KOMIIETCHLUH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIarOIIUXCs IO OCBOCHUIO TUCITUTLIAHEI

11.1. Meroauueckue ykasaHHs s OOy4aloIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOH JICKIIMH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIMX
JTOCTYIKEHUI HaydyHOW MBICITH. B ydeOHOM mpoliecce JEeKIUsl BBIMONHIET METOOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJIeMBl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[LmanupyemMble pe3yJbTaThl IPU OCBOCHUH 00YUYAIOLIMMHUCS JICKIIMOHHOIO MaTepHaia;

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOW paOOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAMIIINE TOIBL;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3JIMYHBIX
dopmynupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIaiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja IPU MPOBEACHUU KOPOTKUX ITUCKYycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.




CTpyKTypa NpeaocTaBieHus JEKIHMOHHOTO MaTepraa:

Beryniienne — 4acTh JIeKIMH, 11€J1b KOTOPOU - 3aMHTEPECOBAaTh U HACTPOUTH AYAUTOPUIO
Ha BOCIpHUATHE y4eOHOro marepuana. B ero cocraB BXomsT: (OpMYIMpPOBKAa TEMbI JIEKIIHH,
XapaKTepUCTHKA ee — IPOo(hecCHOHATbHOM 3HAUMMOCTH, HOBU3HBI U CTENIEHU U3y4YE€HHOCTH, LENIH
JIEKIMH; W3JI0OKEHHE IUIaHa JIeKUUH, BKJIIOYAIOIIET0 HAaMMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
MO/JIEKAIIMX PACCMOTPEHUIO Ha JIEKIHMH; XapaKTePUCTUKA PEKOMEHIYeMOW JUTepaTyphl,
HEOOXOIUMOM ISl OpraHu3alMd CaMOCTOSTENbHOW paboThl CTYAEHTOB; PETPOCHEKIINS-
HallOMHHAaHUE O BOMPOCAX, PACCMOTPEHHBIX Ha— NPOUUIONW JIEKIHUH, CBSI3b HX C HOBBIM
MaTepuaioM, yKa3aHHE Ha €ro pojib, MECTO M 3HAY€HUE B JaHHOM AMCLMILIMHE, a TakXe B
CUCTEME JPYIUX HayK.

OcHOBHasl 4acThb - U3JIOKEHUE COJAEPIKAHUS JIEKIIUU B CTPOTOM COOTBETCTBUU C MPEIIOKEHHBIM
iaHoM. BrirrouaeT pacKpbIBalOMIUK TeMy JIEKIMU KOHIENITYaJ bHBIN U (DaKTUYEeCKHii MaTepua,
€ro aHajM3 W OLEHKY, pa3uyHble CIOCOOBI apryMEeHTAallMH M J0Ka3aTelbCTBA BbIIBUIAEMBIX
TEOPETUYECKUX TTOJIOKEHHI.

3akmroueHre - TMOJABEACHHE OOIIEro MrTora JICKIMU, 0000IIeHHe MmaTepuaya, (HopMyIupoBKa
BBIBOJIOB 110 TEME JIEKLIUN; OTBETHI HA BOIIPOCHI CTY/IEHTOB.

Jlns Hajmexalero OCBOGHHsI Kypca XMMHH UCTOJIb3YIOTCS CIIeIMaIbHbIE HArJIAJHbIE CPEACTBA,
C TIOMOIIBIO0 KOTOPBIX MOXKHO TepeiaBaTh CTYyACHTaM MH()OPMALMIO O BEIIECTBAX, O0bEKTAX U
cymecTBe (PU3MYECKUX U XMMHUYECKHX TpPEBpaIlleHUM. J[eMOHCTparusi claioB MPE3CHTAIINH,
MOJIETTN KPUCTAJUTMUECKUX PEIIETOK, TAOJNUIBI W TUIAKAThl C SHEPreTUYECKUMH JHarpaMMaMu
00pa3oBaHMs MOJICKYJI, PEaKIIUi ¢ KaTaJnu3aTopaMu U 0€3 HUX | T.1I.

OcyiiecTBieHHE KOHTPOJS 3a BEIECHUEM CTyJEHTaMHM KOHCIEKTa— JIEKIMM; OKa3aHue
CTyJIEHTaM IOMOIIM B BEACHUHU 3alUCHU JIEKUUU — (AKLEHTHUPOBAHUE HW3JIOKEHUS MaTepuaia
JICKIIMH, BBIJEJIECHUE TOJ0COM, MHTOHAIMEH, TEMIOM pedd Hambojee BakKHOM HH(popMaIu,
UCTIOJIb30BaHUE Tay3 JUTsl 3aITUCH TA0JIHII, CXEM).

11.2. Meroauueckue ykazaHus i OOy4aroIMXCS MO BBIMOJIHEHUIO J1a0OPaTOPHBIX
pabor.

B xozme BeImonHEHHsS Ja0OpPaTOpHBIX paboT oOyyaromMHCs JOJKEH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTUYECKUE HABBIKHM, OBJAJeTh COBPEMEHHON METOAMKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIUTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenne mabopaTOpHBIX pabOT OO0ydYaromUMCs SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeneIsieMOi y4eOHBIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUEe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3alUs TEOPETHUECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMOW AUCLUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0opaTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajanne ¥ TpeOOBaHUS K MPOBEICHUIO JJA0OPATOPHBIX PadOT

JIJis BBITTOJTHEHHUST JTAOOPATOPHBIX PadOT MCIONB3YIOTCS METOIUYECKUE yYKa3aHUs M0 WX
npoBeaeHuto. JlaboparopHas paboTa Kak BUJ y4eOHOTO 3aHSATHS IPOBOJIUTHCS B CICIIHAIBHO
000pyIOBaHHBIX y4eOHBIX JabopaTopusx. HeoOXOomMMBIMH CTPYKTYPHBIMH 3JIEMEHTaMHU
nabopaTtopHOil pabOThl TMOMHMO CAMOCTOSITENIBHOW JEATENbHOCTH CTYJICHTOB, SIBISIOTCS
WHCTPYKTaX, IPOBOJMMEBIHN MPEINoIaBaTeIeM, SKCIIEpUMEHTAIbHAS YacTh, a TAK)KEe OpraHU3aIus
00CYXIeHUS! HTOTOB BBITIOJIHEHUS J1a0OPaTOPHON PaOOTHI.

Crpykrypa u hopma otyera o 1abopaTopHOU paboTe




Lenb paGoTHI.

JlabopaTopHoe obopymoBaHue.
OnucaHue 3KCIEepUMEHTA.
O6paboTka pe3yIbTaTOB.

Hwn e

TpeboBaunsa k 0QOpPMIEHUIO OTYETA O J1adOpaTOpHOl pabore

1. Oru€r pomkeH coAep aTh 3alOTHEHHbIE TAaOMUIBI C JKCIEPUMEHTATbHBIMU
JTAHHBIMHU.
2. BoIoNMHEHB HEOOXOAUMEBIE PACUETHI.

w

[Toctpoens! rpaduveckie 3aBUCUMOCTH OT 33/IaHHBIX TapaMETPOB.
4, CpenaHbl BEIBOIEL.

BrimonHeHbl KOHTPOJIbHBIE 3aaHKsI Ha TeMY J1a00paToOpHOI paboThI.

11.3. Meroauyeckue ykazaHus JUisl OOyJaIOIIUXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbLHOMN
paboThI

B xone BBIMOMHEHHS] CaMOCTOSITEIPHOM pabOThI, 00yJarOUTUCs BHITIOJHAET PaboTy 1o
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMNOJaBaTelisi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHS.

Jnst oOywaromuxcst 1mo 3aoyHoi (opme OOydeHHs, camMOCTOsiITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecoo0pa3Hoe IaHUpPOBaHUE paboyuero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TEPUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyecKiMH ~ MaTepuallaMH,  HaNpaBISIONIMMUA  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIHUILIHHE;

— METOJIUYECKHE YKa3aHWs O BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
1o 3a049HOU (popme oOydeHwHs).

11.4. Meroauyeckue yKa3aHUS I OOYYArONIUXCS TI0 TIPOXOXKIEHUIO TEKYIIETo
KOHTPOJISI YCTIEBaeMOCTH.

Tekymuii KOHTpPOJIb YCIEBAEMOCTH MPEAYyCMaTPUBAET KOHTPOJIb KayecTBA 3HAHMM
00yJaromurXCcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OICHUBAHHS XOJa OCBOCHUS
JUCIUTUIAHBI.

Texymuii KOHTPOJIb OCYIIECTBISICTCS MO YCMOTPEHHIO TIperoaaBarelss B paboueM
MOpsIKE KOHTPOJIBHON pabOThI HA JIEKIIUHU, TECTUPOBAHU.

Pe3ynbTathl TEKyIero KOHTPOJSI COOOMIAOTCS OOYYarolIMMCsl HETOCPEICTBEHHO Ha
saasTun Wi B DOUC I'YAII (manpumep, B JIuanom kabuHete). OleHKa MOYKET BBICTABIISTHCS
1100 B PEHTHHIOBBIX Oamiax, JM00 — MO MATHOAIHHON cHcTeMe («HEYIOBIETBOPUTEILHOY,
«YAOBIETBOPUTEIBHOY, «XOPOILIO», «OTINYHOY»). KonnuecTBO 6aiioB 3a BHIMOJIHEHHYIO paboTy
OTIpe/IeNIIeTCS TPENoJaBareleM B 3aBUCHMOCTH OT O0BEMa, CIOXKHOCTU 3aJaHusl, |
MPOTOPITMOHAIIBHO KOJIMYECTBY 3aannii. Hanmuue orneHok (0amioB) y oOyJaronierocs siBiaseTcs
YCIIOBHEM JOIMyCKa K MPOMEKYTOYHON aTrTecTanud. B 3aBUCHMOCTH OT CyMMBI 0aJlioB
(cpenneit) omneHKM OOYYAIOIIMMCS MOXKET OBITh MPEIJIOKEeHA MPOMEXKYTOYHAS aTTECTaIus IO
JTUCITUILIMHE TI0O UTOTaM pabdOThI B CEMECT]E.



11.5. Meroauyeckue ykazaHus I 0OyJarolIuXxcs MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[IpomexyrouHas  arTectanus  OOydYalOIIMXCS ~ MpeAycCMaTpUBAaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTATOB O00y4YeHHS Mo auciuiuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWH, MOJYyYEHHBIX OOydalomMMcs B Ipoliecce
M3YYEHHUs BCEW NUCHUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSTEIbHOM pabOThl, CIOCOOHOCTH
OPUMEHSTh WX JUISI PEIICHHs] TMPAKTHUECKUX 3a7ad. DK3aMeH, KaK IPaBHIIO, MPOBOJIUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEITHHOY, KHEYIOBIECTBOPUTEIHHOY.

Cucrema OIEHOK IpH MPOBEIECHUU IMPOMEKYTOYHOW AaTTeCTAllMU OCYIIECTBISETCS B
COOTBeTCTBUU ¢ TpeboBanusmMu [lonoxeHnit «O TekymeM KOHTPOJE YCIEeBAEMOCTH U
MPOMEKYTOUHON aTTecTanuu cTyfaeHToB ['YAII, oOydaromuxcsi mo mporpamMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4eOHOW paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI
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