MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHUS POCCUMCKOU ®EJEPALINN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEXKICHHE BBICIIIETO
oOpazoBaHus
«CAHKT-TIETEPBYPI'CKUI TOCYJIAPCTBEHHbIN YHUBEPCUTET
ADPOKOCMUMYECKOTI'O ITPUBOPOCTPOEHU S1»

Kadenpa Ne31

«YTBEPXIAIO»
PykoBoauTens HanpaBiieHUs
JOIL.,K.T.H.,JIOIL.

J(:’I'ionmiocn, y4. CTEIICHb, 3BaHHE)

/,r- 7//‘- / i TH. MI/H.HVDa

O =7+

(moamnuce)

«20» maz 2020 ¢

PABOYAS [TPOI'PAMMA JTUCHUITJINHBI

«XUMUA

(Ha3BaHue JUCLIUILIHHBI)

Ko nanpasnenus 27.03.01
HaumenoBanwue CranpmapTuzanusi © METPOJIOTHS
HarpasieHus/
CTEUATBHOCTH
HaumenoBanwue Mertpodorus, CTaHIapTU3AIMS, CePTUHUKAIISL
HaIpaBICHHOCTH
dopma 00yueHus O4Has

Cankr-IlerepOypr 2020 r.



Jluct cornmacoBanus paboueit mporpaMMbl AUCHUTUINHBI

ITporpammy cocrtaBuii(a) ) /i“/ / /
- /
JIOLIEHT, K.X.H., JOIIEHT 05.03.2020 - 7 /"

JIOJKHOCTb, y4. CTEIIEHb, 3BaHUE TIOJIITHCh, ngy/

E.A. KpuBuyn

WHHULHUAJIBI, (baMl/IJ'Il/lﬂ

[Iporpamma ono6pena Ha 3acenanuu kadeapnr Ne 31

«05» mapta 2020 r, npotokoia Ne 6

3aBeayrommii kadempoit Ne 31

I.T.H.,IpoQ. 05.03.2020 B B.®. llunuakos
JAOJDKHOCTB, yY4. CTCIIEHb, 3BaHUC H‘&)/I[HPICB, Jara HWHHIHAJIbI, (baMI/U'IPIfI

OterctBennbiit 32 OIT 27.03.01(01)
JIOII. 20.05.2020

JAOJDKHOCTB, yY4. CTCIIEHb, 3BaHUC IO Ch, I[aTa WHHUIHAJIBI, (baMI/I.TII/[ﬂ

A.C. Crenanikuna

3amecTHTeNb JUPEKTOpa MHCTUTYTA (1ekaHa pakynbTeTa) Ne GITTU nmo MeToaudeckoii padore

JOILK.TH. o  20.05.2020 = B.A. Tony6Kos

— =
=
JOJDKHOCTD, y4. CTCIICHb, 3BAaHUE MOJIMHUCH, JaTa WHUIOHAJIbI, q)aMI/UII/ISI




AHHOTALIUA

Hucunmmba «XuMHUS» BXOAWT B BapUATHBHYIO YacTh 00pa3oBaTENbHON MPOTrpPaMMBI
MOATOTOBKM oOydarommxcss 1o HampaBiaeHuto 27.03.01 «CrangapTtu3anuss ¥ METPOJIOTHS»
HANPaBIEHHOCTh «MeTpoJoTus, CTaHAapTU3alus, cepTUUKanuss». IUCHHUIUIMHA peann3yercs
kadeapoi Ne31.

JuctumimHa HareneHa Ha GopMUpOBaHUE Y BHITYCKHHUKA

OOIIEKYIbTYPHBIX KOMIIETECHIIUN:

OK-9 «crmocoOHOCTh UCIOIB30BAaTh MPUEMBI MIEPBOI MTOMOIIH, METObI 3AIIUTHI B YCIOBHIX
YpE3BbIYANHBIX CUTYAIIUN»;

npodeCCHOHATBHBIX KOMIIETEHIIHIA:

[IK-9 «cmocoOHOCTh TPOBOAMTH MEPONPUATUS MO MNPO(UIAKTUKE IMPOU3BOIACTBEHHOTO
TpaBMaTH3Ma U MpodeccruoHANbHBIX 3a00J1eBaHMii, KOHTPOJIUPOBATH COOIIOACHHE SKOJOTUUECKON
0€3011aCHOCTH MTPOBOIUMBIX padoT».

CopepxaHue QUCHMILUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBA3aHHBIX C O3HAKOMIJIEHHEM C

UCTOpUEN XMMHUH, a TakXe C OCHOBHBIMM HAIpPAaBJICHUSAMU M TEHICHLUUSAMHU Ppa3BUTHUS
COBPEMEHHOM XUMHUHM. OTa HayKa H3ydaeT MaTepUalbHBI MHUp, 3aKOHBl €ro pa3BUTHUA,
crneuu(uyeckyro XUMHUYECKyto (GopMy JBHXKEHHMS MarTepud. B mporecce H3ydeHUS XUMHHU
BbIpa0aThIBaETCSl HAay4yHbIH B3MVIAJ HAa MHUp. 3HAHUE XMUMHUU HEOOXOOUMO s IJIOJOTBOPHOM
TBOPYECKOH JEATENBbHOCTH OakanaBpa Jr000W HANpaBICHHOCTH. 3HAHHME XHUMHUH IIO3BOJISIET
c(OpMHPOBATH COBPEMEHHOE HAYYHOE MPEACTaBICHUE O MAaTEPUH, BEIIECTBE KAK OJHOM M3 BHJIOB
JBIJKYIIEUCS MATepUH, MEXaHU3ME IIPEBPAIICHUMM XUMHUYECKMX COCIUHEHHH, CBOMCTBAx
MaTepUaAJIOB O XMMHUYECKHUX IpPOIECCaX B COBPEMEHHOW TexHHKe. IIpn m3ydeHum Kypca XUMHH
HE00X0/MMO IMPOYHO YCBOMTH OCHOBHBIE 3aKOHBI, OBJIAJETh TEXHUKOH XUMHUECKUX PaCUETOB,
BbIpa0OTaTh HaBBIKM CAaMOCTOSATEIBHOIO BBIIOJHEHUS XMMUYECKHX HKCIIEPUMEHTOB U 00001IeHUs
¢dakToB. [ToHHMMaHKe 3aKOHOB XUMHM MOMOXKET CTYACHTY B PEIIEHUH 3KOJIOIMYECKHX IpOOIeM.
3HaHue Kypca XMMHU HEOOXOIMMO M ISl MOCIETYIOLIEro YCIEIIHOTO H3YyYeHHs CHelHalbHbIX
JVICLIATIIIVH.

[IpenogaBaHye TUCIUILIMHBI IPEIyCMATPUBAET cleAyronue GopMbl OpraHu3aui y4eOHOTO
mpoiiecca: JISKINH, JIabopaTopHbIe pabOThI, CAMOCTOsITEIbHAs paboTa CTyIeHTA.

[TporpaMMoil JAMCHUIIIMHBI MPEAYCMOTPEHBI CIEAYIOMINE BHJbI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHas arTecTanus B popme nudPpepeHInpoBaHHOTO 3a4eTa.
OO61mas TpyA0€MKOCTh OCBOEHUS TUCHIHUIIIIMHBI COCTABIISET 2 3a4ETHBIX €IUHUIIBI, 72 Jaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Henau npenogaBaHus IUCUUILIUHBI

Llenu nperniofaBanust AUCHUIUINHBI — YCBOCHHE CTYJCHTAMU TEOPETUUYECKUX OCHOB OOIICH XMMHH,
XUMHUH BXKHEUIINX AJIEMEHTOB U UX HEOPraHMYECKHX COCIUHEHUH, (OPMUPOBAHUE XUMUYECKOTO
MBIIUUICHUST Y CTYJIEHTOB, Pa3BUTUE HABBHIKOB HCIIOJNB30BAHMS CBEICHHH O (DU3MKO-XUMUYECKUX
CBOMCTBAaX pAa3MYHBIX CHUCTEM [UIsl CHUHTE3a COOTBETCTBYIOIIMX COCAVMHEHUM, BBIIOJIHEHHUE
TEPMOJMHAMHYECKUX W KHHETHYECKHX pacueToB. [IpuoOpeTeHHe OmpeaeneHHoro OIbITa
SKCIIEPUMEHTANBHBIX HMCCIEAOBaHUN i1 pa3pabOTKM  HOBBIX METOJOB CHHTE3a M MPUAAHUS
MarepuajiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCa CBOMCTB. IIpencrtaBieHne BO3MOXKHOCTH
CTYJEHTaM Pa3BUTh U MPOAEMOHCTPUPOBATh HABBIKU B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHIA.

1.2. TlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUsI MO TUCIIUIJIMHE, COOTHECEHHBIX €
IUIAHUPYEMBbIMU pe3yiabTaTamu ocBoenuns OI1

B pesynbrate OCBOSHUSA AUCIUIUIMHBI OOydYarolmuics JOKEH 001aaaTth  CIeAYIOIMUMHU
KOMIICTCHITUSIMU
OK-9 «cnocoOGHOCTh HUCHONB30BaTh MPHUEMBbI MEPBOM MOMOIIM, METOJbI 3alIUThl B YCIOBHSIX
YPE3BBIYANHBIX CUTYALIUN»:
3HATh - XUMHUIO JIEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX PEAKIIUH;
YMETh - COCTaBIIATh YPaBHEHUSI XUMUYECKHUX PEAKIIU, BECTH HEOOXOUMBIE CTEXUOMETPUUECKIE
pacyeTsl,
BJIAJICTh HABBIKAMU - METOJIaMH MPEACKA3aHUS TPOTEKAHUS BO3MOKHBIX XUMUYECKUX PEAKIUN U UX
KUHETHKH; METOJaMM BBIACICHUS U OYHCTKH BEIICCTB;
MMETH OIBIT ICITEIHOCTH - B MOJIYYEHUHU PE3YJIHTATOB aHAJIN3a HA COBPEMEHHON yueOHO-HAYYHOMI
anmnapaTrype IpH NpOBEJECHUN XUMUYECKUX IKCIIEPUMEHTOB;

IIK-9 «cnocoOHOCTh MPOBOAMTH  MEPOIPUATUS 1O NPOPWIAKTUKE IPOU3BOACTBEHHOI'O
TpaBMaTH3Ma U NpOoQeCCHOHATBHBIX 3a00JI€BaHMA, KOHTPOJIUPOBATH COOIIOACHUE IKOJIOTHUECKON
0€30I1aCHOCTH ITPOBOIUMBIX paboT»:

3HaTh - OCHOBHBIE METO/Ibl KOHTPOJIS M aHAJIN3a BEIIECTB;

YMETH - IPOBOJUTB PACUETHI KOHLEHTPALUU PACTBOPOB PA3JIMYHBIX COEIUHEHHH;

BJIaACTb HAaBBIKAMH - MCTOAAMHU OKCICPHUMCHTAJIBHOI'0 MCCICAOBAHUA B XHWMHU, O6pa6OTKI/I
pE3yJIbTaTOB U3MEPEHUH;

UMETh OMBIT JEATENIbHOCTH - B 00paboTKe pe3ysbTaTOB M3MEPEHUI NpU MPOBEICHUU aHaIu3a Ha
COBPEMEHHOM yueOHO-HayyHOH anmaparype npu NpoBeIeHUH XMMUYECKUX SKCIIEPUMEHTOB.

2. Mecto nucuMiuinabl B ctpykrype OIl

JucnunimHa Ga3upyeTcsi Ha 3HAHUAX, paHee MPHOOPETEHHBIX OO0YyYaroIMMHCS NpU HU3YyYEHHH
CIIEYIOIINX JUCLHUIUINH:

— dusmka,

— Maremaruka. JIuneiinas anredpa u aHaJTUTHYECKasi TEOMETPHS,

3HaHUs, TOJYYEHHbIE MpPH HM3YUYEHUU MaTepuaiga JaHHOM JUCIUIUIMHBL, HMMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI IPU U3YUYEHUU IPYTUX JUCIMILINH!

— Dkoiorud,

— be3omacHOCTB KN3HENEATEIILHOCTH,

— Mertoasl u npubopsl KOHTPOJS OKpykatomel cpensl, [Ipubopsl no3umeTpuyeckoil u

paauaImoHHON 0€30MacCHOCTH.



3. OobeMm nucnunmauabl B 3E/akaaeM. uac
Jannpie 06 obmemM o0beMe AMCUUIUIMHBL, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU pabOoThI 1O

TUCIUIUTMHE (U pacrpeaesieHue 3TON TPYJOEMKOCTH MO CEMECTpaM) IPeICTaBICHbI B Ta0uiie 1

Tabmuna 1 — O0beM U TPYAOEMKOCTh AUCIUITITUHBI

Bun yuebHoi paboThI TpynoemMkocTs 10
Bcero
cemMecTpam
Ne2
1 2 3

OO0uas TpyA0eMKOCTh 2/ 72 2/ 72
aucunanHbl, 3E/(1ac)
AyoumopHubsle 3aHamus, BCETo 4ac., 51 51
B mom uucne
aexuuu (JI), (dac) 34 34
[IpakTueckue/ceMUHAPCKUE 3aHITHS
(I13), (uac)
naboparopusie padotsl (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
DKk3aMeH, (Jac)
Camocmoamenwvnana paboma, BCEro 21 21
By npoMe:KyTOYHOro KOHTPOJIS: Hudod. Hudd. 3au.
3auer, nudd. 3auer, s3x3ameH (3auer, 3ay.
Judd. 3a4, Ik3.)

4. Coaepxanue TUCUMILUTHUHBI
4.1. PacnpenesieHue TPY10eMKOCTH THCIHUIIIUHBI
10 pasjaejiaM U BUAAM 3aHATHI
Pa3nensl U TeMbl IUCHUTUIMHBI U UX TPYIOEMKOCTh MPUBECHBI B TaOIUIE 2.
Tabnuna 2. — Paznensl, TeMbl IUCHUIUIMHBI U UX TPYIOEMKOCTb

Paspnensl, TeMbI IUCHUATIIIMHBL Jlexuun I13 (C3) |JIP KII CPC

(gac) (gac) (gac) (gac) (dac)
Cemectp 2

Pasnen 1. BBegeHue B XuMuio 1 5 4

Tema 1.1. Ilonstme BemectBa u |1 1 1

XUMHUYECKOH  peakUud,  OCHOBHBIC

OTIpeJIeIICHUSI.

Tema 1.2. CTrexuoMeTpruiecKkrue 3aKOHBI. 2 1

OyHnaMeHTaIbHBIE TTOHATHS W 3aKOHBI

XUMUU.

Tema 1.3. CnocoObl onpeneneHus 2 2

KOJINYECTBA BEIIIECTBA, 3aKOH




3KBHUBAJICHTOB.

Paznen 2. Ctpoenue BemiecTBa

10

Tema 2.1. OCHOBHBIE CBEIEHUA O
CTPOCHHH aTOMOB; KBAHTOBBIC YHCIIA

Tema 2.2. Ilepuoanueckuii 3akon [1.1.
Meunneneena.

Tema 2.3. Xumuueckas CBSI3b, BHIBI
XAMHYECKOH CBS3U.

Tema 2.4. Meroj BaJCHTHBIX CBS3CH,
KOBAJICHTHAsI CBS3b.

Tema 2.5 Merog MONEKYIAPHBIX
opOuTanei.

Tema 2.6. HeBaseHTHBIE THIIBI CBA3EH:
HOHHAsA CBI3b, METaJUIMYecKas CBI3b,
BOJIOPOJIHAsl CBS3b, CUJbl Ban-aep-
Baannbca.

Pazgen 3. Xumuyeckre CHCTEMBI.
OO0mue 3aKOHOMEPHOCTH XHMHYECKHX
IIPOIIECCOB.

15

Tema 3.1. DHepreruka XHMHYECKHX
MPOIIECCOB,  BHYTPCHHSS  DHEPrHs,
SHTAIBITNS, YHTPOIIHSL.

Tema 3.2. DHeprus I'u606ca,
HaIPaBJICHHOCTh XUMHYECKHX
MPOIECCOB, XHMHYeCKoe u (ha3oBoe
paBHOBECHE.

Tema 3.3. CkopocTb XUMHUYECKOU
pEeaKuu U METOABl €€ PeryIupOBaHUS,
3aKOH JICHCTBHSI Macc

Tema 3.4. DHeprus  aKTHBAIWH,
ypaBHeHUEe AppeHuyca, mpaBuio BanTt-
Todda, KaTaJan3aTophl u
KaTaJINTUYECKHE CUCTEMEL.

Tema 3.5. PacTtBOpHl, HAucnepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAXKEHUS COCTaBa
pacTBOpOB,

Tema 3.6. DNEKTPOIUTHYECKAS
IMCCOIMAUS,  BOAHBIE  PAaCTBOPHI
3JIEKTPOJIUTOB, BOJIOPOJIHBIN
M0Ka3areb, peaxkuumn oOMeHa,
TUAPOIIN3 COJIEH.

Tema 3.7. CpoiicTBa pa30aBICHHBIX
pPacTBOPOB  HEDJIEKTPOJIUTOB, BOJHBIE
pacTBOpPHI JNIEKTPOJIUTOB, 3aKOH
pa3baBnenus  OcTBajibJja,  3aKOHBI
Payns.

Paznen 4. OCHOBBI ANEKTPOXUMHUYESCKHIX
MPOIIECCOB

Tema 4.1. OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKITUH.

Tema 4.2. XuMHUYECKHE WCTOUYHHUKU
AJIEKTPUYECKOTr0 TOKA. [ aJibBaHMUYECKHE




OJICMCHTBI.

Tema 4.3. Dnexktponns, 3aKOHBI 1 1
®dapazes.

Tewma 4.4. Koppo3sus u 60pb0a ¢ Hel. 1 4 1
Pazmen 5:CBoiicTBa TPOMBIIUICHHO- 4 3
BaXHBIX JJIEMCHTOB M UX COCJTMHCHUHN

Tema 5.1. Kiaccel  XMMHYECKUX 2 1

COG,Z[HHCHI/Iﬁ, CBOMCTBa IMPOMBIIIJICHHO
BaXXHBIX 3JICMCHTOB U UX COCI[I/IHCHI/II;’I.

Tema 5.2. XuMuyeckas 2 2
UACHTUDUKAIHS. MeTtob1
XMMHMYECKOIO UCCIIECJOBaHUSA U aHAIN3a
BEILIECTB U UX IIPEBPALLECHUN.

Hroro B cemectpe: 34 17 21

Hroro: 34 0 17 0 21

4.2.  Copaep:kaHue pa3iejioB U TeM JEeKIHOHHBIX 3aHATHIA
CogeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI NIPUBEACHO B TabauIe 3.

Tabmuna 3 - Conepkanue pas3/iejoB U TEM JICKIIMOHHBIX 3aHATHI

Howmep paznena Ha3zBanue u conepxanue pa3esioB U TEM JEKIIMOHHBIX 3aHATHI

Pazgen 1 BBenenue B xumMuro.

Tema 1.1. IToHsTHE BElleCTBA U XUMHUYECKON PEAKIIMU, OCHOBHBIC ONIPEACIICHUS.

Tema 1.2. Crexuomerpuueckue 3akoHbl. DyHIAMEHTAIbHBIE TOHATHS U 3aKOHBI
XHMUH.,

Tema 1.3. Crioco0ObI onpeiesieHUsT KOJMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2: CtpoeHue BeniecTBa

Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB; KBAHTOBBIC YHCIIA.

Tema 2.2. ITepuonnueckuii 3akon /.M. Menneneena, cBsa3b [1.C. co ctpoeHuem atoma.

Tema 2.3. XumMmudeckas CBA3b, BUJBI XUMUYECKOM CBS3H.

Tema 2.4. MeTo 1 BaJIGHTHBIX CBSI3€l, KOBaJICHTHAS CBS3b.

Tema 2.5. Metoa MOJIEKYIISIPHBIX OpOUTasIei.

Tema 2.6 HeBamenTHple THUIBI CBS3€H: HOHHAs CBI3b, METaJlIMUECKas CBS3b,
BOJIOpOJIHAs CBsI3b, CHIIBbI BaH-nep-Baansca.

Pazpen 3 Xumuyeckue cucteMbl. OO0IHe 3aKOHOMEPHOCTH XUMUYECKUX MPOIIECCOB.

Tema 3.1. DHepreTuka XUMUYECKUX MPOLECCOB, BHYTPEHHSSI JHEPrusi, TEIJIOBOU

abdexT xuMuueckux peakuuii, 1-i, 2-i, 3-ii 3aKOHBI TEPMOJMHAMHKHU.
DHTpomnus, Kak QYHKIHS COCTOSHUS, YPHTANBNUSA. XUMHUECKUN MOTSHIIUAI.

Tema 3.2. Ouneprus ['n60ca, HarpaBIEHHOCTh XUMUYECKUX MTPOLIECCOB, XUMUUECKOE U
dazoBoe paBHOBECHE.

Tema 3.3. CKopocTh XMMHUYECKOM peakIMM W METOJbl €€ PEeryjaupoBaHuUsi, 3aKOH
JIEMCTBHS Macc.

Tema 3.4 OHeprus akTHUBallUM, YypaBHEHHE AppeHuyca, mnpaBuio Baut-I'oddda,

KaTalu3aTopbl W KaTaduTH4yeckue cuctemMbl. OCHOBHOM mocTynar
XUMUYECKON KUHETUKH, KHHETUYECKOE ypaBHEHME. BiusiHue TeMieparypsl
Ha CKOpPOCTb XMMMYECKOM peakIuu, ypaBHeHHE AppeHuyca. MexaHusm
HpOTeKaHI/ISI KAaTAIINTUYCCKUX peaKuHﬁ. XI/IMI/I‘ICCKOG paBHOBeCI/Ie HpI/IHI_II/IH
JlelllaTenne.

Tema 3.5 PacTBOpbl, AucrnepcHbIE CHCTEMBI, CIOCOOBI  BBIpaXXEHHUS COCTaBa
pactBOpoB. TepMoauHAMUYEeCKHe XapaKTEPUCTUKH Ipoliecca 00pa30BaHMs
pactBopoB. CuilbHbIE M cjaOble 3JEKTPOJIUTHI, MOHHBIE PAaBHOBECHS B
BOJIHBIX pacTBOpax, IPOM3BEIEHUE PACTBOPUMOCTH

Tema 3.6 ONEKTPOJIUTHYECKAs JUCCOLMALMs, BOJHBIE PACTBOPBI 3JIEKTPOJIMUTOB,




Howmep paznena HasBanue u cogepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI
BOJIOPOJIHBIN MTOKA3aTeNb, PEAKITNN 0OMEHA, THIPOIN3 COJICH.

Tema 3.7 CpoiicTBa pa30aBIEHHBIX PACTBOPOB HEAIEKTPOJUTOB, KosmuratuBHbIE
CBOMCTBA pacTBOPOB, 3aKOHBI Payis.

Pazpnen 4. OCHOBBI JIEKTPOXUMUYECKUX MPOIECCOB.

Tema 4.1. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU

Tema 4.2. XUMHUYECKHE HMCTOYHUKHM  DIIEKTpUYECKOro Toka. [‘anbBaHmMueckue

9JIEMEHTBI,  CTAaHJAPTHBIC  JJIGKTPOJAHBIE  TOTCHIHAIbl.  JIBOIHOM
anieKTpudeckuil cioil. YpaBHenue HepHcra. PaBHOBECHBIN. DneKTpOAHbII
noreHuan. CTaHIapTHBIA BOJIOPOIHBIN SJIEKTPO/I.

Tema 4.3. DJeKTponn3, 3akoHsl Dapanes.

Tema 4.4 Kopposus. MeTospl 3a1IIUThl OT KOPPO3HUH.

Pasnen 5. CBolicTBa IPOMBIIUIEHHO- BAKHBIX JIEMEHTOB M UX COETMHEHUI.

Tema 5.1. Kiraccel XMMHYECKHX COEIUHEHHIH, CBOWMCTBA IIPOMBILUIEHHO Ba)XHBIX

AJIEMEHTOB M WX coenuHeHnid Kommo3uiuoHHble MaTepuanbl. KepMmeTsl.
Xumus metamioB (Al, Fe, Sn, Pb, Mo) Xumus nemeramio: C, Si, S,
bymnepen, kap6oun. TomnuBa (TBEpIOE, KHMIKOE, Ta30BOE), CMa30UHBIC
MaTepuabl, MOTOPHBIC MacJa.

Tema 5.2. Xumuyeckass uaeHTU(UKanus. MeToapl XMMHUYECKOTO HCCIENOBaHUS U
aHaJIM3a BEILECTB U MX IpeBpalleHuil. KaueCTBEHHBIN U KOJIMYECTBEHHBIN
aHau3 (TpaBUMETpPUYECKUH, TUTPUMETPUUECKUH,
KOMILIEKCOHOMETPUYECKUN METObI aHATIN3A).

4.3. IIpaktuyeckue (CeMHHAPCKHE) 3aAHATHS
TeMbl IPaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIC 4.

Tabmmna 4 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
Ne . . | TpynoeMkocTs, | pa3zaena
Tembr mpakTryeckux 3ausaTHii | DOPMBI IPAKTUIECKUX 3aHATUI
n/m (gac) JUCLIATI-
JIHBI
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

4.4. JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 5.
Tabnuna 5 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

Ne HaumenoBanue nabopatopHbIx padboT Tpynoemkocts, | Ne pasnena
n/n (gac) JUCHUTIINHBI
Cemectp 2

1 CrexnoMeTrpuueckre 3akoHbl. @yHTaMEeHTaIbHbIE 2 1
MOHATHUS U 3aKOHBI XUMUH. CIIOCOOBI OnpeesieHHs
KOJINYECTBA BEIIECTBA

2 OKBUBAJIECHT. 3aKOH YKBUBAJICHTA 3 1

3 TenoBoit 3¢ ekt (SHTATBINS) XUMUYECKON peaKkIuu 4 3

4 XHWMHMYECKUE PEAKLUH, BBI3BIBAIOIINE 3JIEKTPUUECKUN 4 4
TOK. DJEKTPOJHBIE MOTEHIMAIBl U 3JEKTPOJBIKYILHE
CHUTBI

5 Kopposus meramios 4 4

BCETO 17

4.5. KypcoBoe npoekTupoBanue (padora)
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO



4.6. CamocrosiTeJbHasA padoTa 00y4arOLIUXCS
Byl caMocTosTeNnbHOM pabOThI M €€ TPYA0EMKOCTh PUBECHBI B Tabuuiie 6.
Tabmuua 6 Buasl caMmocTosTeTbHON pabOTHI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocTosiTenpbHOM paboThI
qac qac
1 2 3
CamocrosiTeJbHast padoTa, BCEro 21 21
N3yuenune TeopeTnyecKkoro Mareprania 9 9
nucuuruael (TO)
IToAroToBKa K TEKYyIIEMY KOHTPOJIIO
4 4
ycneBaemoctu (TKY)
OdopmieHue oT4eTOB 8 8
Bcero: 21 21

5. IlepeyeHb y4eOHO-MeTOAUYECKOTO 00ecTiedeH s IJIsl CAMOCTOSTEIbLHOM

patdoThl 00yYaKOIIMXCH MO JUCHUIINHE (MOTYJIIO)
y‘{e6HO'MeTO,Z[I/I‘{eCKI/Ie MaTCpHralbl IJIA CaMOCTOSATEIbHOMI pa6OTBI OGy‘I&IOIJ.[I/IXCSI YKa3aHbI B

.o 8-10.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOM JIUTEPATYPbI

6.1. OcHoBHas iMTEparypa
[lepeueHb OCHOBHOM TUTEPATypHl IPUBEAEH B TabauULE /.
Tabnuia 7 — [lepeuyeHb OCHOBHOM TUTEpATypHI

Mudp

bubnuorpaduueckas ccouika / URL ampec

KonnyecTBo 3K3eMILIAPOB B
Ooubnuoreke
(KpoMe 3JIEKTPOHHBIX
AK3EMILISIPOB)

I'munka, H. JI. O0mas xumus B 2 T : y4eOHUK IS
akajemuueckoro 6akamaspuara / H. JI. I'nmunka ; mon
penaknueii B. A. [TonkoBa, A. B. babkoa. — 19-e u3 .,
nepepad. u gon. — Mocksa : U3natensctso FOpaiit, 2016. —
729 c. — (bakanaBp. Axagemuuecknii kypc). — ISBN 978-5-
9916-6445-5. — Tekcr : anekTponusiii // OBC FOpaiir [caii].
— URL.: https://urait.ru/bcode/388983

O6mas xumus. Teopus u 3agaun : yaeonoe mocodue / H. B.
KoposuHn, H. B. Kynemos, O. H. 'onuapyk [u ap.] ; nox
penakmueit H. B. Koposuna, H. B. Kynemosa. — 3-¢ u3j.,
ctep. — Cankr-IletepOypr : Jlansp, 2018. — 492 ¢. — ISBN
978-5-8114-1736-0. — TexkcT : anekTpoHHBbIH // JIaHb :
AIEKTPOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/104946

[IpakTrKym 1o 00IIeH XUMHUH : yaeOHOE TTOCOOue IS
akagemuueckoro 6akamaspuara / H. JI. I'munka,

B. A. Tlonikos, A. B. babkos, O. B. HecrepoBa. — Mockaa :
NznarensctBo FOpaiit, 2019. — 248 c. — (bakanasp.
Axkanemuyeckuit kypc). — ISBN 978-5-9916-4058-9. —
Tekcr : anextponnsiii / bC FOpaii [caiit]. — URL:
https://urait.ru/bcode/444652

6.2.  /lomoJHHMTeJbHAA JIUTEPATypa
[TepedeHs AOMOHUTEIBHOM JINTEPATYPHI PUBEJICH B Ta0HIIE 8.
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Tabnuia 8 — [lepedeHpb AOMOTHUTENHHON TUTEPATYPHI

Mudp bubnmorpaduyeckas ccouika/ URL agpec KonnuecTBo 3K3eMILISIPOB B
Ooubnuoreke
(KpoMe 3JIEKTPOHHBIX
AK3EMILISIPOB)

Cracp, H. @. Pemnienue 3a1a4 1mo oOmeii XMMuu : yaeOHOE
nocobue / H. ®@. Crace, A. B. Kopmrynos. — 3-e u3z., crep. —
Cankr-IlerepOypr : Jlans, 2016. — 168 c. — ISBN 978-5-
8114-2274-6. — TekcT : 3neKTpoHHBIH // JIaHb : 3JEKTPOHHO-

ouonuoreunas cuctema. — URL:
https://e.lanbook.com/book/75521

CyBopos, A. B. Obmas u HeopraHudeckasi XuMusi B2 T
y4eOHHK U1 akajeMudeckoro oakanaspuata / A. B. CyBopos,
A. b. Hukonbckuii. — 6-e u3., ucnp. u gon. — Mocksa :
NznarensctBo IOpaiit, 2016. — 607 c. — (bakanasp.
Axanemuyeckwnii kype). — ISBN 978-5-9916-5219-3. — Tekcr
: anextpoHHbi // OBC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/384671.

7. IlepeyeHb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHHMKALMOHHOM CeTH

HMHTEPHET, Heo0X0AUMBbIX /1JIsl 0CBO€HHUS AUCHMILIMHDBI
[Tepeuens pecypcoB uHpopmaronHo-renekommyHnukannonHoi cetu MHTEPHET, neo6xomumbix

JUISl OCBOCHHMSI TUCIIMIUIMHEI PUBEJICH B Ta0uie 9.

Tabmuna 9 — Ilepeuens pecypcoB umHbopmannoHHo-TenekommyHuKamonnon cetu MHTEPHET,
HEOOXOAUMBIX JJISI OCBOCHUS TUCIUTIIIUHBI

URL anpec HaumenoBanue
http://www.xumuk.ru/ Caiit 0 xXuMuu
http://www.hemi.nsu.ru OCHOBBI XMMHH: 00pa30BaTENbHBIN CAUT AJI CTYJCHTOB

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NMPHU

OCYIIECTBJICHUN Oﬁpa?;OBaTeJILHOFO nmponoecca 1mo IMCuMIlJInHe
8.1. IlepeyeHb NpPOrpaMMHOro odecneyeHust
[lepedyeHp uCnonbp3yeMoro NporpaMMHOro odbecredeHus npejacranieH B Taduuue 10.

Tabnuua 10 — ITepeuens nporpaMMHOro obecrevyeHus

Ne i/ HaunmenoBaHue

He mpenycMoTpeno

8.2. IlepeyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[TepeueHp MCOIB3yEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM IpeJicTaBiIeH B Tabuuue 11.
Tabmuua 11 — Ilepeuerb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHHYecKasi 0a3a, He00OXoAUMAs VIS OCYIIECTBJICHUSA

Oﬁpa3OBaTeJILHOFO npomecca 1mo IMCuMIIJIMHe
CocraB MaTepuaaIbHO-TEXHHUECKOM 0a3bl MPeICTaBIICH B Ta0muIe 12.

Tabmuma 12 — CoctaB MatepruaabHO-TEXHUUECKOU 0a3bl



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

Ne n/mt HaumeHoBaHMe cOCTaBHON YacTH MaTepHAIbHO-TEXHUYECKOM 0a3bl (pu

HEOOXOMMOCTH )

JIeKIMOHHAA ayauTOpUs C UCHOJb30BaHUWEM JeMoHcTpanuoHHbx | 32-01 (I'actemno,15)
Tabaui u cxem, [lepuoandeckoil cucTeMbl XUMUYECKUX dieMeHToB J[. 1.
MenpeneeBa, oO0Opa3lOB MHUHEPAJIOB, MOJENEH MPOCTPAHCTBEHHBIX

PEIICTOK.
Crenuanu3upoBaHHas XUMHUYecKas J1abopaTopHus € HCIOJIb30BAHUEM 33-02, 33-04
JEMOHCTPAIIMOHHBIX IIJIAKAaTOB, JIAOOPATOPHBIX CTEHJIOB U YCTaHOBOK (T'acremo,15)

JUIs  ONPENENIEHUs SKBHMBAJEHTAa METala, M3MEPEHMsI DSJIEKTPOIHBIX
MOTEHIMAJIOB, CKOPOCTH KOPPO3UM METAJUIOB; AHAJIUTHYECKUE U
AJIEKTPOHHBIE Bechl; JabopatopHble pH-MeTpbl, uUeHTpUGYrm u
KaJOPUMETP

10. ®oHa O1LIEHOYHBIX CPEICTB /JIs MPOBeIeHUsI MPOMEKYTOUHOM aTTecTalNU

OﬁyanOIIII/IXCH 0o JTUCIIUIIJIMHC
10.1. CocraB (hoHI1a OIICHOYHBIX CPEACTB MPHUBEACH B Tabauie 13
Tabmuna 13 - CocTtaB GoHIa OLIEHOUHBIX CPECTB AJIS IPOMEXKYTOUHOM aTTECTAlNH

Bua npome:xyToyHOM aTrTecraiuu IIpuMepHBIii IepeYeHb OLICHOYHBIX
CPENCTB
JuddepenurpoBaHHblii 3a4ET Cnucok BOIpPOCOB;
3anauu.

10.2. TlepedeHb KOMIIETEHIIM, OTHOCSIIUXCSA K IUCHHUIUIMHE, W A3Tanbl UX (OPMHUPOBAHHS B
npoliecce OCBOCHUs 00pa3oBaTeIbHON MPOrpaMMBbl IPUBEEHBI B Tabule 14.

Tabmuna 14 — llepeueHb KOMIIETEHIMH C yKa3aHHEM JTamoB UX (OpMUpOBaHHS B MpoIecce
OCBOCHMs 00pa30BaTEIbHOM MPOrpaMMBbl

Otansl GOPMHUPOBAHUS KOMIIETCHIIMN 1O
Howmep cemectpa

JTUCLUIUIMHAM/TIpaKTUKaM B riporecce ocBoeHus OI1

OK-9 «cnocoOHOCTh HMCHONB30BATh MPUEMBl MEPBOW MOMOILIM, METOJbl 3alUThI B YCIOBHSAX
YPE3BBIYANHBIX CUTYALUII»

2 Xumus
2 [Tpubopb! 103UMETPUUECKON U paAuallMOHHON O€30MaCHOCTH
5 bezonacHOCTb KHM3HEAEATETLHOCTH

IIK-9 «cnocoOHOCTh MPOBOAWUTH MEPONPUATHUS MO HPOPHUIAKTHKE MPOU3BOICTBEHHOIO
TpaBMaTH3Ma U NpodecCHOHATIBHBIX 3a00JI€BaHUN, KOHTPOJIUPOBATh COOIIOAEHUE HKOJIOTHUECKON
0€30MacHOCTH MPOBOUMBIX pabOT»

MeTtob! 1 TpUOOPHI KOHTPOJIS OKPY’KAOIIEH Cpe/Ibl

DxoJorus

[TpuGopsI 103UMETPUUECKON U PaMALIMOHHON O€30MacHOCTH

XUMUS

G N| DN~

Bbe3omacHOCTE KU3HENEATEITHLHOCTH

10.3. B kauecTBe KpUTEpUEB OLIEHKH YPOBHSA CHOPMHPOBAHHOCTU (OCBOEHHS) y OOy4aromuXcs
KOMIIETEHIIMH MPUMEHSETCS 1IKaja MOAYJIbHO—PEUTUHIOBOM CHCTEMBI YHHUBEpcUTeTa. B Tabnuie
15 mnpencraBnena 100—OamnpHast W 4-0ayulbHas IOKadbl JUIs OLEHKH C(HOPMHPOBAHHOCTU
KOMIIETECHITNH.
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Ta6mmma 15 —Kpurepun ornieHkn ypoBHs ChOPMHUPOBAHHOCTH KOMITETCHITHI

OrieHKa KOMIIETEHIIMH
100- .
4-6ayutbHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI
OayuTbHAs
IKasna
HIKaaa
- oOywarommiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepuar;
- YBEPEHHO, JIOTUYHO, TIOCJIEI0BATEILHO ¥ TPAMOTHO €0 U3JIaraeT;
- ONMpasCh Ha 3HAHMS OCHOBHOW U JIOTOJHHUTEIBHOHN JIUTEpATYypHI,
85<K <100 COTITHOY = o om0 MPUBSI3bIBACT YCBOCHHBIE HAYYHbIE TIOJIOKEHUS C MPAKTUYECKOM
(GAUTCHOY | estTenbHOCTDIO HaIpaBJICHUS;
- yMeJIO OOOCHOBBIBACT U aPTYMEHTHPYET BHIIBUTAEMbIC UM UJICH,
- JIeJIaeT BBIBOABI M 0000IICHNS;
- cBOOOJTHO BJIAICET CUCTEMOMN CHEIMATIM3UPOBAHHBIX MOHSATHI.
- o0yyarouuiicss TBEpI0 YCBOWII MPOrpaMMHBIA MaTepual, TpaMOTHO U
[0 CYLIECTBY U3Jaraer ero, ONUPasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;
- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
70<K<sg4 (XOpotHo» - _ YBSI3BIBAET YCBOCHHBIE 3HAaHUS C MPAKTUYECKOW MeATEIbHOCTBHIO
«3AUYTCHO» HATPABIEHIS:
- AQpryMEHTHPYET Hay4YHBIE TIOJI0KCHHUS;
- JIeJIaeT BBIBOABI M O000IIECHNS;
- BIIaJICeT CUCTEMON CHEIUAIU3UPOBAHHBIX MOHSATHH.
- oOy4aromuiicss yCBOMJI TOJBKO OCHOBHOW NMPOTPaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,
«y/IOBJIETBO- | - JIOMYCKAeT HECYIIECTBEHHbIE OIIUOKN 1 HETOYHOCTH;
55 <K< 69 PUTENBHO» | - HCHBITHIBAECT 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUH 3HAHUI
«GauTE€HO» | HAIPABJICHHUS;
- c51a00 apryMEeHTHPYET HAay4YHBIE MOJI0KECHHUS;
- 3aTpyaHsAeTcs B (GOPMYIUPOBAHUH BHIBOJIOB U 00OOIICHMIA;
- YACTHYHO BJIAJICET CUCTEMOM CIIEUATU3UPOBAHHBIX TTOHATUH.
- o0yyaromuiicss He YCBOWJ 3HAYUTEIBHOW YacTH MPOrPaMMHOTO
Marepuana,
«HEYIOBJIETBO | - JOMYCKaeT CYIIECTBEHHbIE OIMMOKA W  HETOYHOCTU TMpH
K<s54 PUTENBHO» | PACCMOTPEHUH IIPOOJIeM B KOHKPETHOM HalpaBlIeHUH,
«HE 3aYTEHO» | - UCIIBITHIBAET TPYJHOCTHU B IPAKTUUYECKOM MTPUMEHEHNUU 3HAHU;
- HE MOXET apryMEHTHPOBATh HAyYHBIC MMOJOKECHMUS;
- He (OPMYJIUPYET BBIBOJIOB U 0000IIEHUII.
10.4. TwumnoBbIe KOHTPOJBHBIE 3aTAHUS WU HHBIE MaTCPHAIIBI:
1. Bompocs! (3ama4n) uist 3k3ameHa (tabnuia 16)
Tabmuma 16 — Borpocs! (3agaun) s 5K3aMeHa
Ne i/m [lepeuens BompocoB (3a1a4) AJsl IK3aMeHa
Y4eOHbIM MJIAHOM HE IPETYCMOTPEHO
2. Boripocs! (3aaun) uist 3adera / quddepeHnmpoBanHoro 3adera (Tadbmuma 17)
Tabnuna 17 — Bonpocs! (3agaun) nns 3adera / audd. 3agera
Non/m | Ilepedens BompocoB (3amad) ais 3a4era / mudepeHITmpOBaHHOTO 3a4eTa
1 KBaHnTOBO-MeXaHWYECKAsT MOJIEIh CTPOCHHUS aTOMA.
2 Atom. Ilpunmun ©HeompeneneHHocTn [eisenOepra. YpaBaHenume Jle bpoiinsa. BomHoBas
Bonnosas ¢yHKuus.
3 VpaBuenne Illpenunrepa. KsantoBble umcna. Ilpunanun Ilaymm. IlpaBuno Xynnaa,
KireukoBckoro.
4 Ilepuonnueckas cucreMa JI.M. Menpneneesa
5 HepI/IO,I[I/ILIHOCTL H3MEHEHHS CBOMCTB 3JIEMEHTOB: paanyc aToOMOB U MOHOB, SHCPIr'r MOHU3ALNH,
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CPOACTBO K DJJIEKTPOHY, BIEKTPOOTPULATENbHOCTb, OKHCIUTENFHO-BOCCTAHOBHUTEIbHAS
cnoco6HocTh. CBs3b I1.C. co cTpoeHreM aroma.

6 OCHOBHEBIE THITHI XUMHYECKOH cBs3. KoBaneHTHas CBS3b.

7 HeBaneHnTHbIe TUIIBI CBS3EH: MOHHASA CBS3b, METAJUIMYECKAs CBA3b, BOJAOPOJHAS CBS3b,
cuiibl Ban-nep-Baanbca.

8 Teopust TuOpuanzanuu u reoMeTpusi Mosiekyi. [lomsipHOCTh ¥ TONSAPHU3yeMOCTh KOBAJIEHTHON
CBSI3H U MOJICKYJT

9 MexMOJIeKyIsIpHbIC B3aUMOCHCTBYs. BomopoaHas CBs3b.

10 XuMudeckasi TepMOJMHAMHKA

11 XuMmudeckass KHHETHKA. XUMHIECKOE PAaBHOBECHE.

12 PactBopbl. CriocoOBI BEIpaKEHUST KOHIICHTPAITMH pacTBOpoB. CBOKCTBA PaCTBOPOB

13 JucnepcHble cucteMbl. [I0BepXHOCTHEIC SIBIICHUS

14 PacTBOpEI 3JEKTPOIUTOB. DICKTPOIUTHICCKAS TUCCOITHAIIHS

15 Juccoumanus Bojbl. Jluccounanusi KUCJIOT U OCHOBaHUM. BogopoaHbIi moka3aresnb

16 IIpousBenenne pacTBopuMocTH. IOHHO-00OMEHHBIC peaknu. I Hapoan3 CoeH.

17 OKHCIIHTETHLHO-BOCCTAHOBUTEIIBHBIC PEAKITHH

18 [TonsiTue «INEeKTPOIHBINA MOTCHITHAID). DIEKTPOXUMHUICCKUE TPOIECCH. DIEKTPOIU3 PACIIaBOB
1 pacTBOPOB

19 O06mue cBoiicTBa MeTauioB. Kopposus MeTamuioB. MeTo bl 3aIuThl OT KOPPO3HH.

20 KoncTpykimonHsie MeTaimibl. AmoMuHUE. XpoM. JKemneso.

21 [Tonumepsr.

22 XuMudeckas uJeHTH(DHUKAINS, aHAJIN3 BEIIECTBA

3. Tembl W 3amaHWe Ui BBINOJHEHHS KypCOBOH pabOTHI / BBIMOJHEHHS KYpPCOBOTO MPOEKTa
(Tabmuma 18)

Tabmuma 18 — IlpuMepHbIi MepedeHb TEM JUIS BBIMIOJHEHHS KYpPCOBOM pPaOOTHI / BBIMOJHEHHS

KypPCOBOTO IPOEKTA

Ne i/t

[TpuMepHBIii IepeYeHb TeM ISl BBITOJHEHHS KYPCOBOW PaOOTHI / BBITOTHEHHS
KYPCOBOI'O IIPOEKTA

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

4. Bonpocsl 7151 TPOBEICHHS IPOMEKYTOUHOM aTTECTAIlMU TIPH TeCTUpOoBaHUM (Tadmuia 19)
Tabnuua 19 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne i/t

ITpriMepHBIii TepeueHb BOIPOCOB VISl TECTOB

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

5. KoHTposibHBIE U TIPAaKTHYECKUE 3aau¥ / 3aaHus 1Mo Auciuruinae (tadiumia 20)
Tabmuua 20 — [IpumepHbIii IepeueHb KOHTPOJIbHBIX M MPAKTUYECKUX 3a/1a4 / 3aJJaHUN

No /1t

[IpumepHBIii nepeueHb KOHTPOJIBHBIX U IPAKTHUUECKUX 3a/a4 / 3aaHUH

1

BBIYUCITUTE MPOIIEHTHYO KOHIIEHTPAIMIO a30THOM KuCIoThl o = 1,05 2/3e1, ecnm

M3BECTHO, YTO KOHIIEHTPAIIMs HOHOB BOJIOPOJA B PacTBOpe cocTapisieT 6.33-1072
MOJIb/TT

HOHHTI/IC O KBAHTOBBIX UHCJIaX. Hal'II/IcaTL BHCKTpOHHBIe (I)OpMyJ'IBIZ
Ca%* |, Sc, FI.

KonreHnTpaiuu, crocoObl BRIpaXKEHUH KOHIIEHTpaIuii. MOJISIPHOCTh pacTBOpa
Al>(SO4)3 pasna 0,1moinb/1, p= 1,02 r/mi1, paccuuTaTh OCTaJbHBIC THITBI

KOHIICHTPALIUH

Hau 1% pactBop H2SOs , p= 1 r/ ma, Paccuurate CMm, Cn, Cm, T, ¥ - (MOIIpHOCTS,
MOJISUTBHOCTh, HOPMAaJIbHOCTb, THTP, MOJIIPHYIO JTOJIO TIOJYYEHHOTO PacTBOPA).

Koncranta paBHOBecHsl XUMUYECKHX peakuuid. Hamummre matemaTnyeckoe
BBIp@KEHHE KOHCTaHTHI paBHOBecusi peakmuu: 2A(T) +B2(r) =2AB (r) u onpenenure
B KaKyl0 CTOPOHY CMECTHUTCSI pABHOBECHE IPU YBEITWUCHHH OOIIETO JIaBJICHUS.

Ha BoccranoBnenue 7,09t okcuia IByXBaJICHTHOTO MeTalljia Tpedyercs 2,241
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BOZIOpoJa (H.y.). BIYUCIIHTE SKBHBAJICHTHBIC MACChl OKCUIA U MeTailia. YeMy paBHA
aTomHas macca Me?

OmnpenenuTs B KAKOM HallpaBJIeHUH OYAET MPOTEKATh PEaKIUs IPH CTAHJAPTHBIX
YCIIOBHSIX:
COCI2 «~ CO+ClI2 . BemectBo AG xJI>x/MOJIb

CO -137,2

COCl; -210,4

CKOpOCTh peaklvi B TOMOTE€HHBIX cucTeMax. PakTopbl, BIUSIONINE Ha CKOPOCTh
peakuuu. 3akoH aeictBusa macc. Koncranra ckopoctu. CBsI3b KOHCTAHTBI
XUMHYECKOTO PABHOBECHS C KOHCTAHTAMU CKOPOCTEH MPSMOI 1 00paTHON PeaKIvii.

Berunciure HopmanbaocTh pactBopa HCI, eciu gt veitrpanuzanuu 20 M pactBopa
HCI uspacxomosano 10mi 0,2 N pacrBopa KOH

10

[Tpu kakoii TeMriepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJILHOE MPOTCKAHKE
peakmuu: 2HgO (k)< 2Hg(x)+ O2 (1) 3aBucumocteio AH u AS npeneOpeus.
Berancnutes AG peaknuu .

BEIIIECTBO AH xJ[»/Mo11b AS Jx/monb*K

HgO(x) -90,8 70,3

Hg (x) 0 76,1

02(1) 0 205,4

11

Bomopoansriii mokazarens. Berancauts pH 0,01N pactBop H 2SO4, a=1

12

Xumnyeckoe paBHosecue. [lpunnun Jle- Hlatense . OnpenenuTs B KaKOM

HaIIPaBJICHUU IPOU3OUIET CMEIICHUE PAaBHOBECUS XUMUYECKOW pEaKLUU:
2NH3z <> Na(t) + 3H2(r ) AH =+92,4

IIpU: &) MOBBIIIEHUU TeMIEPaTypbl 0) MOHM)KEHUU JIaBICHUS B) YBEIUYEHUU

KoHueHTpauun N»

13

CTexrOMeTpHUYECKHE 3aKOHBI XUMHUH, 3aKOH SKBUBAJICHTOB, MOJISIPHBIC MacChI
SKBUBAJIEHTOB BEIIECTB: OKCHAO0B, KHUCJIOT, COJIEH U OCHOBaHMM. 3amada: 2,705 r
XJIOpHU/Ia TPEXBAJICHTHOTO METAJUIA B3aUMOJICHCTBYET € 2 T THIPOKCHIA HATPUSI.
OnpenenuTh SJKBUBAICHTHYIO MAacCy MeTalia.

14

Brruncauts 9.4.C. KOHIOCHTPAITMOHHOTO 3JICMCHTA
(-)Ag/0.00IMAg" //0.1Ag" / Ag(+)

Kakue nporecchbl IpOTEKAOT Ha KaToAe U aHoze?

15

Peaknus nporekaet no ypaBHeHuto N2 + Oz = 2NO. KoHueHTpauu uCXoHbIX
BemiecTB 10 Havana peakiuu 0bun [N2]= 0,049 momns/n, [O2]= 0,01 Moms/m.
Brruncnute koHneHTpanmio 3tux BeniecTs, koraa [NOJ= 0,005 mons/m.

16

Ha neitrpammsamnuro 0,943 r docdopucroii kuciaoret H3PO3 m3pacxomosan 1,291 r
KOH. Brruncnute KOTU4eCTBO BEIIECTBA YKBUBAJIEHTA, MOJISIPHYIO Maccy 9KBUBaJIEHTa
M OCHOBHOCTE KHCJIOTEL. Ha ocHOBaHuuM pacucTa HAIMMMIIUTC YPAaBHCHHUC PCAKIIN.

17

Ouneprusa ['nu66ca (cBoOOHAs SHEPrUs) U €€ U3MEHEHHE NPU XUMUYECKUX PEaKIIUsX.

Hal'[paBJIeHI/Ie XUMHYCCKUX ITPOUCCCOB.
0 0
AG 5g AG3gg
HOJ'H)3y5[CB 3HAYCHUAMUN pearupyromux BEIICCTB, BBIYUCIUTC

pearim SO2 (2)+2H,S(2)=3S(x)+ 2H ,0(oxc)

OCYIICCTBUTHCA IMPU CTAHJAPTHBIX YCIIOBUAX.

" OIIpCACINTE, MOXKET JIM OHA

0
BemectBo AGg kJ[x /MoIIb
SOx(1) -300,4
H>S(r) -33,01
S(x) 0
H20(r) - 2281

18

XapakTeprcTuka HOHHOHU cBsi3u CTerneHb HOHHOCTH CBsI3U. D(PPEeKTUBHBIN 3apsi U
CTENeHb OKUCIIeHHsI aTOMOB. OCHOBHBIE THIIbl KPUCTAJUTMUECKUX CTPYKTYP.
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DnieMeHTapHas siueiika. KoopimHanmoHHbIE YUCiIa aTOMOB.

19 MoryT 11 IPOUCXOAUTH OKUCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIINUA MEXKITY
BertectBamu: a) NHz 1 KMnOgs; 6) HNO? u HI; B) HCI u H2Se? ITouemy? Ha
OCHOBAHUU 3JIEKTPOHHBIX YpaBHEHUH paccTaBbTe KOI(DPUIMCHTHI B YpaBHCHUH
peaKIyu, UIYIIeH M0 CXeMe:

KMnO4 + KNO2 + H2SOs4 — MnSO4 + KNO3 + K2SO4 + H20.

20 Kakoii crioco6 00pa3oBaHusi KOBaJICHTHOM CBS3U SIBJISIETCS] IOHOPHO-AKIIETITOPHBIM?
Kakne xumnueckue cBsi3u B noHax BF4 ? Ykaxkure nonop u akenrop. Kak o0bacHUTD
TETPa’IpHUECKOe CTPOCHUE HOHA?

10.5. Meronuueckue MaTepUallbl, ONPEACIAIONINE IMPOLEAYPhl OLEHUBAHUSA 3HAHWUN, yMEHUH,
HABBIKOB M / WJIM ONBITA JEATEIHOCTH, XapaKTepU3YIOIINX dTanbl (GopMHUpPOBaHUS KOMIETCHIIUMH,
conepsxkarcs B [TonoxxeHnsax «O TeKylleM KOHTPOJIE YCIEBAEMOCTU U MPOMEKYTOUHON aTTecTalluu
crynentoB ['YAII, oOydarommxcst mo mporpammaM BbIcIiero oOpa3oBanusi» u «O MOIYJIBHO-
PEUTHHTOBOM CHCTEME OLICHKH KauecTBa yueOHoM paboTel cTyaeHToB B ['Y AlDy.

11. MeToauyeckue yKa3zaHmusl JJis1 00yYAIOIIMXCS 110 OCBOCHHUIO U CIUIINHBI

[{ebro TUCTMIUTUHBI SIBJISICTCS — IMOJYYCHHUE CTYICHTaMU HEOOXOIMMBIX 3HAHHMA, YMEHUHN U
HaBBIKOB B 00JIACTH OCHOB OOIICH XMMHHU, XUMUU BOXKHEHUIIMX AJIEMEHTOB U MX HEOPTaHMYECKHUX
COeMHEHUH, (OPMHUPOBAHHE XHWMHUYECKOTO MBIIUICHUS Y CTYIEHTOB, pa3BUTHE HABBIKOB
WCIIOJIB30BAaHUS CBEJACHUN O (PU3MKO-XMMHUYECKUX CBOMCTBAX PA3JIMYHBIX CHUCTEM JUIsl CHHTE3a
COOTBETCTBYIOLIMX COEAWHECHHUH, BBIIIOJIHEHUE TEPMOJMHAMUYECKUX M KHUHETHYECKUX PaCUETOB.
[IpnobOpeTeHne onpeneIeHHOTO OMbITa SKCIICPUMEHTAIBHBIX CCIICIOBAHUN SIS pa3pabOTKU HOBBIX
METOJIOB CHHTE3a M MPUJAHUSA MaTepuajaM 3aJaHHOM CTPYKTYpbl, M KOMILUIEKCA CBOMCTB.
[IpencraBieHre BO3MOXKHOCTH CTYIEHTaM Pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKM B 00JIacTU
WHHOBAIIMOHHEIX TEXHOJIOTHIA.

Metoan4yeckue yKa3aHus 1Jis1 00y4al0MMXCS 110 OCBOCHHUIO JIEKIMOHHOI0 MaTepHaJia

OcHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO Marepuaiga — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE M3NoKeHHe yueOHoro marepuana. HasHaueHne cCOBpeMEHHOM JIEKIIMU B paMKax
JTUCHUIIIMHBI HE B TOM, YTOOBI TMOJYyYUTh BCIO HWH(OpMAIMIO MO TEeMe, a B OCBOCHUH
dbyHIaMeHTaIbHBIX MPoOIeM TUCIHUIUIMHBI, METOJA0B HAYYHOTO MMO3HAHUS, HOBEHIIINX TOCTHKEHUI
HaydHOW MbIcTM. B ydyeOHOM  mpoliecce  JIEKIMS  BBINOJHSIET  METOOJIOTHYECKYIO,
OpPraHU3aIMOHHYI0 M HH(QOpMAIMOHHYIO (QyHKIHH. JIeKius pacKpblBaeT MOHATHHHBIN ammapaT
KOHKPETHOM o00nacTu 3HaHus, €€ MpoOJIeMbl, NaeT IeJIbHOE TMPEICTaBICHUE O JAUCIUIUIMHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

ILrapupyeMble pe3yJabTaThl IPH OCBOSHUHU 00yYaIONIMMCS JESKIIMOHHOI0 MaTepHaa.

— MOJIy4YEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBI3AHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONIPEAENSAETCS LIEJIEBOM YCTAaHOBKOM K Ka)0W KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOM pabOThl COBMECTHO C MPETOoaBaTeseMm;

— pasBuTHE  NPOdEeCcCHOHATHLHO—IETIOBBIX  KAauecTB, JIOOBU K  MpeaAMeTy W
CaMOCTOATEIIbBHOTO TBOPYECKOTO MBIIICHUS.

— TOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITENILHON paOoTHI;

— MOJIy4YEeHUE 3HAHH O COBPEMEHHOM YPOBHE PA3BUTHS HAYKH U TEXHHUKU U O MPOTHO3€
WX Pa3BUTHSA Ha OJFDKAUIIINE TOJIBI;

— HAy4YUTCS METOJIWYECKH o0OpadaThiBaTh Marepuan (BBIICTSATH TJIABHBIE MBICIH U
MOJIO’KEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH UX B Pa3IMYHBIX (DOPMYIHUPOBKAX);

— TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHA.

JlekuMOHHBI ~ MaTepuall MOXKET  CONPOBOXKAATHCS  JEMOHCTpauued  ClIalloB |
UCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuana TpH TPOBEACHHH KOPOTKUX JUCKyccUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTHHBIX TEMATHK 110 JUCITUTIIINHE.

CTpyKTypa OpeaoCTaBICHHS JSKIIMOHHOTO MaTepHana:
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Berymienne — yacTh JIeKIHH, IIe7Ib KOTOPOH - 3aHHTEPECOBATh U HACTPOUTH ayJUTOPHIO Ha

BOCIIpHsTHE Yy4yeOHOro wmarepuaiga. B ero cocraB BXomiT: (OpMYJIMpPOBKa TEMBbI JIEKIIHH,
XapaKTepUCTHKa e¢ — MPOPECCHOHATBHON 3HAYMMOCTH, HOBH3HBI M CTCIICHH M3y4EHHOCTH, LIEIU
JICKOMUHW, H3JIOKCHHUEC IUIaHa JICKIWH, BKIHOYAOWICTO HAWUMCHOBAHHA — OCHOBHBIX BOIIPOCOB,
HOJJISKAIUX PACCMOTPEHHIO Ha JICKIMH; XapaKTePUCTHKA PEKOMEHIyeMOH JIMTepaTyphl,
HEOOXOMMMOW Ui  OpraHW3alid  CaMOCTOSATENbHOW pabOThl  CTYACHTOB; PETPOCIICKIIHS-
HAalIOMHWHAaHHEC O BOIIPOCax, paCCMOTPCHHBIX HA— HpOH.UIOﬁ JICKIH, CBA3b UX C HOBBIM MAaTCpraIoM,
yKa3aHHe Ha €ro poJib, MECTO M 3HAYCHUE B JAHHOM JMCIMILUINHE, a TAKXKE B CHCTEME JPYIHX HAYK.
OCHOBHasl 4acTh - M3JIOKCHUE COJICPKAHUS JICKIIMU B CTPOrOM COOTBETCTBUH C IPEUIOKECHHBIM
I1aHOM. BKITrouaeT pacKpbIBaIOIIUi TEMY JICKIIMU KOHLENTYIbHbIA 1 (HaKTUICCKHI MaTepHall, ero
aHaJ M3 M OIICHKY, pa3IM4yHble CIOCOOBI APryMEHTAllMd M JIOKAa3aTeNbCTBA BBIIBUTACMBIX
TEOPETUYECKHX MOIOKCHUH.
3akoYeHue - TMOJABEICHHE OO0Iero wurora JeKIud, o0oOuieHne marepuana, (HopMyIUpOBKa
BBIBOAOB I10 TECMC JICKIIMHU,; OTBCTHI HA BOIIPOCHI CTYACHTOB.
JIist HaJUIe)Kamero OCBOCHUsT Kypca XMMHHU HCIOJB3YIOTCS CIICHANbHBIC HATJISTHBIC CPECTBA, C
IMOMOIIBIO KOTOPBIX MOXHO II€p€aaBaTb CTyACHTaM I/IH(bOpMaIH/IIO O BfEIIECTBAx, 00BEKTAxX W
cymiectBe (U3MYCCKUX M XUMHYECKHX MpeBpalleHuil. J[eMOHCTpauus ciaiiioB Mpe3eHTaIH,
MOACIIN KPUCTATINYCCKUX peIHéTOK, Ta6JII/IHI)I M IUIaKaTbl C SHEPIreTUYCCKUMHU JUAarpaMMaMiu
00pa3oBaHus MOJICKYJI, PEAKIHMi ¢ KaTaIu3aTopaMu U 0e3 HUX U T.JI.

OcyniecTBICHHE KOHTPOJISI 3a BEICHHWEM CTYACHTaMH KOHCIICKTa— JIEKLUH; OKa3aHHe
CTy[JCHTaM IIOMOIIM B BEJCHUM 3allUCH JIEKIMUH — (AKICHTUPOBAaHHE M3JIOKCHUS MaTepuaa
JIGKI[MH, BBIICIICHHE TOJOCOM, WHTOHAIIMEH, TEMIIOM pe4yd Hauboiee BakHOW HH(opmarmy,
VICIIOJIb30BaHNE T1ay3 JUISL 3aIIMCH TaOJIHII, CXEM).

MeToanyeckue yKazaHusi Uisl 00y4alMMXcsl M0 MPOXO0KIEHHI0 JIa00paTOPHBIX padoT

B xozne BblnoOIHEHUs 1a00paTOPHBIX pabOT 00y4aroIUIACs J0JKEH YIIIyOUTh U 3aKpenHTh
3HAHUS, MPAKTHYECKUE HABBIKH, OBJIAZETh COBPEMEHHOW METOIMKONW M TEXHHUKOH KCIIEPUMEHTA B
COOTBETCTBUM C  KBAJU(HUKALMOHHOM  XapakTepUCTUKOW  oOyuwaromierocs.  BbimonHeHue
7a00paTOpHBIX PabOT COCTOMT W3 SKCHEPUMEHTAIBHO-TIPAKTHYECKOMW, PacYeTHO-aHAIUTHUECKOM
4acTeil 1 KOHTPOJIBHBIX MEPONIPUATHH.

Boeinonnenue n1abopaTopHbIX paboT OOy4arouMMcsl SBISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JAMCUUIUIMHBI, OTNpeAesieMoil y4yeOHbIM IUIAHOM, W OTHOCHTCA K CpEICTBaM,
00eCTIeYNBAIOIINM pPEIIeHUE CIIeTYIONUX OCHOBHBIX 33/1a4 y 00ydJaronerocs:

— INpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MPOLIECCOB, BJICHUN U 0OBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JMCUIUIUINHBL,

— 3aKpeIuvleHue, pa3BUTHE M JeTaju3alis TeOPETUYECKUX 3HaHUM, MOJYYEHHBIX Ha
JEKIMX;

— TOJy4YeHHe HOBOM MH(OpMAaLMH 110 U3y4aeMOW JUCIUIUINHE;

— mpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIbHONW pabOThI C JIa0OPATOPHBIM 000PYIOBAaHUEM U
npudopamu.

3aganue ¥ TpeOOBAHUSA K IPOBEICHMIO JIA0OPATOPHBIX padoT

Jlnst BBIMOMTHEHMS J1a0OpaTOpHBIX pabOT MCIONB3YIOTCS METOAMYECKHE YKa3aHHUs M0 HX
npoBeneHuto. JlaboparopHas paboTa Kak BHJI y4eOHOTO 3aHSTHs TPOBOAMTHCS B CIEIHATHHO
000pyIOBaHHBIX  Yy4eOHBIX Jabopatopusx. HeoOXOoAMMBIMH CTPYKTYPHBIMH  BJIEMEHTAaMHU
nabopaTopHOM pabOTBI TIOMHUMO CAaMOCTOSITETBHON — JCSTENHHOCTH CTYACHTOB, SIBJISIOTCS
MHCTPYKTaX, NMPOBOAMMBIN NpernojaBareneM, dKCIepUMEHTaIbHAs YacTh, a TAK)Ke OpraHU3aLus
00CYyXJI€HUS UTOTOB BBITIOJTHEHUS JIaOOpaTOPHON pabOTHI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padore

1. Ilenb paGoTHL.

2. JlaGopaTtopHoe 0060pynOBaHHE.

3. Omnwucanue SKCIIEPUMEHTA.

4. OO6paboTka pe3ysbTaToB.
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TpebGoBanus k 0popMIICHHIO 0TYETA 0 JIA0OPATOPHON padoTe

OT4éT HOMKEH COJIepKaTh 3alOJIHEHHbIE TAOJIHUIbI C HKCIIEPUMEHTAIbHBIMU JAHHBIMHU.
BrimonHeHbI HEOOXOIUMBIC PACUETHI.

[TocTpoensl rpaduueckrie 3aBUCMMOCTH OT 33JJaHHBIX TAPaMETPOB.

CrenaHbl BBIBOJIBI.

BrinonHeHbl KOHTPOJIbHBIE 33aHUsI Ha TeMY J1a00paTOpHOil pabOTHI.

orwbpPE

MeToanuyeckne ykKazaHusi AJIsi O0y4aOIIMXCH IO NPOXOKICHUI0 CAMOCTOATENbHOI
padoThI

B xone BBINOIHEHHS CaMOCTOSATENBHON pabOThl, OOYYAIOUIUICS BBIIOJIHIECT PaboTy IO
3aJJaHMI0 U TIPU METOJMYECKOM PYKOBOJCTBE MpernojaBareis, HO 0e3 ero HernocpeICTBEHHOrO
YYaCTHSI.

Jiis oOydaromuxcsi 1mo 3a04HOM Qopme oO0ydeHHs, CaMOCTOsITeNIbHAas paboTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMONTHEHHS CaMOCTOSTENBHOW paboThl, y oOydaromierocs (hopMHUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PabOUYero BpEMEHH, KOTOPOE MO3BOJSET UM pPa3BUBATh YMCHHUS U
HaBBIKM B YCBOCHUHW M CHCTEMaTH3al[MK MPHOOPETAEMbIX 3HAHUH, 00eCIIeYnBaeT BHICOKUN YPOBEHD
YCIIEBaEMOCTH B TIEPUOJT O0yUCHHSI, [IOMOTAET MOJYYHTh HABBIKH TOBBIIICHUS MPO(HECCHOHAILHOTO
YPOBHHL.

MeroauyecKUMH ~ MaTepualiaMd,  HAlpaBJISAIONMMH  CaMOCTOSITEIbHYIO  paboTry
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 10 TUCIUILIHHE;

— METOJUYECKUE YKa3aHUs IO BBIMOJIHEHUIO KOHTPOJIbHBIX paboT (IUIsi 00ydYaromuXxcsl Mo
3a04HOM opMe 00yUeHUS).

Mertoauyeckue yka3zaHusl AJisi 00y4arolIUXcsl MO TMPOXOKIAEHUIO MPOMEKYTOUYHOM
arrecTaumMu

[TpomexyTounas aTTecTanus oOyJaromuxcst nperycMaTpuBaeT OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATENBbHBIX PEe3yIbTaTOB OOyUeHHs MO AucIHUIuMHEe. OHa BKIIOYAET B
ceos:

— muddepeHIMpoBaHHBIA  3a4eT — 93TO0 (QopMa OIEHKM 3HAaHUM, TIOJYUYEHHBIX
oOydJaronuMcs TIpU W3yYEHWUW JUCIMIUIMHBI, MPU BBIMOJHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIEIOBATENbCKUX PadOT M MPOXOXKACHUU MPAKTUK C aTTECTAIIMOHHOW OIIEHKOU
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OIEHOK NpH MPOBEACHUH MPOMEXKYTOUHONW AaTTECTAllMM OCYIIECTBIAETCS B
COOTBETCTBUU ¢ TpeOoBaHusiMu llomokeHuit «O TeKylmeM KOHTPOJiE YCIEBAeMOCTH U
MPOMEXKYTOUHOM arrectanuu cryneHToB [YAII, oOydarommxcs 1O TporpamMMaM BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIEHKH KadecTBa Y4eOHOU pabOoThI
ctyneHtoB B 'Y AI».



JIucT BHECEHUSI U3BMEHEHUH B pabouylo MPOrpaMMy JAUCIUTLIMHbBI
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JlaTa BHECEHHS
W3MEHEHHUH U
JIOTIOTHECHHUH.

Iloamnuce BHECHIETO
W3MEHEHHUS

ConeprkaHre U3MEHCHHUH W JOTIOTHCHHI

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapb

Iloanuce
3aB.
Kadeapoi




