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AHHOTaUs

JucuumimHa «XuMUs» BXOIUT B 00pa30BaTENbHYIO IPOrPaMMY BBICIIETO 00pa30BaHHUS
— MporpaMMy CIENHAINTETa TI0 HaNpaBJICHWIO MOAroToBKW/ —crenuambHoctn 11.05.01
«Palno3IeKTPOHHBIE CHCTEMbI i KOMILIEKCHI) HAIMPABICHHOCTH «Paaro3eKTPOHHBIE CHCTEMBI
nepemaun nHpopmanumy. Jucuumimaa peanusyercs kadenpoit «Ne3 1».

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUN:

OIIK-1 «CrnocobeH npeacTaBuTh aeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYIO
KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHHUH, 3aKOHOB U METOJOB €CTECTBEHHBIX
HayK U MaTeMaTHUKN»

OIIK-2 «Crnioco0eH BBISBIATh €CTECTBEHHOHAYYHYIO CYLITHOCTH MP00IeM, BOZHUKAIOIINX
B XoJe TMpodeccHOHANIbHON MJesITeNbHOCTH, W MPUMEHSITh COOTBETCTBYIOIIMN (pu3uKo-
MaTeMAaTHYECKUN anmapar i uX GopMaliu3ainy, aHalIu3a U IPUHSITHS PEIICHUSDY

CopepxaHue TUCHUIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3AHHBIX C O3HAKOMIIEHHEM C
UCTOpUEH XHMHUHM, a TaKXe OCHOBHBIMH HANpPABICHUSMU ¥ TEHACHIMSIMH Pa3BUTHUS
COBPEMEHHOM XHUMHH. XHMHUSA M3y4aeT MaTepUajbHbId MHUpP, 3aKOHbBl €ro pa3BUTHA,
cneun(uyeckyro XMMHUYECKylo (opMy JBMXKEHHS MaTepud. B mpouecce wu3ydeHus
BbIpa0aThIBaeTCsl HAy4YHBIM B3IV HAa MUp. 3HAHHE XUMHUU HEOOXOAMMO AJIs IJIOJOTBOPHOM
TBOPUYECKOH JIeATeNbHOCTH OakanmaBpa 000 HAmpaBIEHHOCTH. XUMHUS HEOOXOoAWMa IS
(bopMUpPOBaHUS y CTYAEHTa COBPEMEHHOI0 HAyYHOTO MPEICTaBICHHs O MaTepUH, BEIIECTBE KaK
OJIHOM W3 BUJOB JBIKYIICHCS MaTepuu, MEXaHU3ME MPEBPALICHUNA XUMHUUYECKUX COCIUHEHHM,
CBOMCTBAax MaTepHajOB. O XMMHUYECKUX MpOIEccax B COBpeMEHHOW TexHuke. [Ipu uzydeHuun
Kypca XUMHUU HEOOXOAMMO TMPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJAJETh TEXHUKOU
XUMHYECKHX pacueToB, BbIPAOOTaTh HABBIKK CaMOCTOSITEIBHOTO BBIMOJHEHUS XUMHYECKHX
HKCIIEPUMEHTOB U 0000mmeHus: ¢akroB. [loHMMaHuWE 3aKOHOB XUMHH IIOMOXET CTYIACHTY B
pEeIIeHUH  DKOJOTMYecKUuX MpobiieM. 3HaHHE Kypca XMMHHM HEOOXOJUMO JAJISl MOCIEIYIOIIEero
YCHEIIHOTO U3YYEHHS CIEIUATbHBIX JUCIUTIINH.

[IpenogaBanue AUCUMIUIMHBI MpeaycMaTpUBaeT cienyromue (GOpMbl OpraHu3aluu
y4eOHOro Tmpolecca: JEKIuH, jJabopaTopHble padOThl, caMOCTOATENbHas padoTa CTY/AEHTa,
KOHCYJIbTAIIUH.

[TporpaMMo#i NUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B GopMe 3K3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IHCLUIUIMHBI COCTaBiIsgeT 3 3ayeTHbIX exuHuib, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUIUTNHE KPYCCKHMA »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI

Llenp maHHOW OUCHMIUIMHBI — YCBOEHHE CTYIEHTAaMHM TEOPETUYECKMX OCHOB OOIIen
XUMHH, XUMHHM BOKHEMIIMX 3JIEMEHTOB M MX HEOPraHMYECKHX COEAUHEHUH, (opMupoBaHue
XUMHUYECKOT'O MBIIICHUS Y CTYACHTOB, pa3BUTHE HABBIKOB HCIIOJIB30BAHUS CBEICHUH O (hr3HKO-
XUMHYECKHX CBOMCTBaX pa3iIWYHBIX CHCTEM [UIs CHHTE3a COOTBETCTBYIOIIUX COCIUHECHHIA,
BBITIOJIHEHHE TEPMOAMHAMHUYECKUX M KHHETHYECKUX pacueToB. [IpuoOpereHue HEKOTOpPOTO
OMNbITa SKCHEPUMEHTAIBHBIX MCCIENOBaHUN s pa3paOOTKM  HOBBIX METOAOB CHHTE3a H
NpUAAHUs MaTepuangaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKca CBOMCTB. [IpencraBineHue
BO3MOXHOCTH CTYAECHTaM Pa3BUTh U MPOAEMOHCTPUPOBATH HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOTUI

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YaCTH 00pa30BaTEIHLHOM MPOTrPAMMBI
BhIcIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb muaHUPYEMBIX Pe3yJIbTaTOB O0yUEHUS MO AUCLUIUINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMU pe3ynbTrataMu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHUs AUCHUILUIMHBI OOYYAIONIMICS NOJDKEH 00JIafaTh CIEAYHOIIUMU
KOMIETEHIIMSIMU WM UX YacTsMH. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS NPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Ko u HauMeHOBaHWE UHIMKATOPA
KOMIETEHIINH KOMIETEHIINH JOCTUKEHHS] KOMIIETEHIIUU

OIIK-1 Cnocoben
IPEeICTaBUTh
aJICKBATHYIO OIIK-1.VY.1 ymeTb npuMeHATh (PU3UUECKUE
COBPEMEHHOMY 3aKOHBI 1 MaTEMAaTUYECKH METObI TS
YPOBHIO 3HAHHUH pelIeHns 3a1a4 TEOPETUYECKOTO U

OobmenpodeccuoHanbHbIe | HAYYHYIO KapTUHY IPUKIIQJHOTO Xapakrepa

KOMIIETCHIIUU MUpa Ha OCHOBE OIIK-1.B.1 B1azneTs HaBBIKAaMHU
3HaHUS OCHOBHBIX UCIIOJIb30BaHUs 3HAHUN (PU3UKU U
MI0JIO’KEHUH, 3aKOHOB | MATEMATUKH NPU PELIEHUH NPAKTUYECKUX
U METOJIOB 3aja4
€CTECTBEHHBIX HAYK U
MaTeMaTHKU
OIIK-2 Cnocoben
BBISIBIISITh
€CTECTBEHHOHAYUYHYIO

CYIIHOCTB TIPO0JIEM,
BO3HHUKAIOIINX B XO/€
npodeCcCHOHAIBHON
JeATEIbHOCTH, U OIIK-2.3.1 3HaTh npoUIbHBIE pa3aeibl
IPUMEHSTh MaTeMaTHYECKUX U €CTECTBEHHOHAYYHBIX
COOTBETCTBYIOIUHI JTUCLUTUTMH

busuKo-
MaTeMaTU4YECKUI
amnmapar Juis ux
dopmanuzanuu,
aHau3a v MPUHATUS
pelieHus

O6menpodeccrnoHanbHbIE
KOMIICTCHIINHU

2. Mecrto nucuuminHsl B cTpykType OI1
JucnunmuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
IpY U3YYCHHUH CIEAYIOUINX AUCIUIIINH:




— «®Duzuka,

3HaHMs, TOJyYeHHBbIC TPH HW3YYCHWU MaTepuaia JIaHHOW JUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHUC, TaK U MOFyT HNCITIOJIb30BAaTHCA HpI/I HBYqGHHH I[pyrI/IX JAUCILIUITIIINH:
- «DKOJIOTUAY,

- «be30macHOCTh XXKU3HEACATEILHOCTHY.

3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHUIOB y4eOHOI
paboTHI 10 AUCHHUTUINHE (M paclpeeNieHUe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABIICHBI B
Tadymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yaeOHO# paboThI Bcero ceMecTpam
Nel
1 2 3
Obwas mpyooemxocms oucyuniunsl, 3E/ (dac) 3/ 108 3/ 108
U3 nux yacoe npakxmuueckoi n0020MosKu
AyoumopHuvle 3aHamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTtuueckue/cemunapckue 3ansatus (113),
(gac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 36 36
Camocmosmenvras paboma, BCero (dac) 21 21
Buo npomescymounoti ammecmayuu: 3aderT,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

[IpuMeuanne: — KaHIUIATCKUIA SK3aMeH
4. CopepxaHue AUCIUTUTUHBI
4.1. Pacnpenenenye TPyIO0eMKOCTH JUCIUILTAHBI TI0 pa3/ienaM 1 BUAM 3aHATHIL.
Pa3iensl, TeMbI AUCHUILTHHEL U UX TPYI0EMKOCTh IIPHBEICHBI B TabmuIe 3.
Ta6nuna 3. — Pa3fensl, TeMbl AUCHUIUIMHBI U X TPYJ0EMKOCTb

Paznenel, TEeMBI JUCIUTUIMHEL Jlexmmu | I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1

Pasnen 1: Beenenne B XUMUIO 1 5 5
Temal.l. [TousTue BemecTsa u 1 1 1
XUMHYECKOH peaKIMH, OCHOBHBIC
OTIpeIeIICHUSI.
Tema 1.2 2 2
CTexrOMeTPHUCCKHE 3aKOHBI.
dyHIaMEHTATBHBIC TTOHITHS W 3aKOHBI
XUMHH.




Tema 1.3. Crioco0Ob! onpeaesneHust
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2: Ctpoenue BemiecTBa

10

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC UHCJIA.

Tema 2.2. [lepuognyeckuii 3aK0H
JA.N.Menneneena.

Tema 2.3. XuMudeckast CBI3b, BUIBI
XUMHYECKOU CBSI3H.

Tema2.4. MeToJ1 BaJICHTHEIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. MeToa MOJEKYISIPHBIX
opOuTanei.

Tema2.6. HeBalieHTHEIC THIIBI CBS3CH:
HOHHAs CBI3b, MCTAINIMYCCKAS CBA3b,
BOJIOpOJHAs CBsA3b, CWIIbI BaH-nep-
Baannca.

Pasnen 3: XuMudecKkne CUCTEMEL.
OO1u11e 3aKOHOMEPHOCTH XMMUYECKHX
MIPOIIECCOB.

15

Tema 3.1. DHepreTKa XUMHUYECKUX
MIPOLIECCOB, BHYTPEHHSISI SHEPTHS,
SHTAJIBIHS, YHTPOITHSI.

Tema 3.2. sneprus ['n66c¢a,
HAIMpPaBJICHHOCTh XUMUYECKUX
MPOIIECCOB, XUMUYECKoe U (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKOI
peaKuuu U METO/bI €€ PeryIupoBaHus,
3aKOH JSHCTBHS Macc,

Tema3.4. DHeprus akTUBALIUH,
ypaBHeHUE AppeHnyca, npaBuio Bant-
I'odda, karanuzaropsl u
KaTaJIUTUYCCKUEC CUCTEMBI.




Tema 3.5. PacTBOpBI, AuiciepcHbIE
CHCTEMBI, CTIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpoOB,

Tema3.6. DnexTponuruueckas
JYCCOLMAIMs, BOJHBIE PACTBOPBI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTeb, peakIui OOMeHa,
TUIPOJIU3 COJICH.

Tema3.7. CBoiicTBa pa3z0aBIeHHBIX
PacTBOPOB HE ANEKTPOIUTOB, BOJIHBIE
PacTBOPHI ANEKTPOJIUTOB, 3aKOH
paz6asienust OcTBangbaa, 3aKOHbI
Paymns.

Paznen 4. OCHOBBI ANEKTPOXUMUUYECKUX
MPOLIECCOB.

Tema 4. 1. okucIUTENLHO-
BOCCTAHOBUTEIIBLHBIE PEAKITUN

Tema 4.2. XUMHUYECKHE UCTOUHUKHA
AIEKTPUIECKOTO TOKA. [ aThbBaHMUECKHE
3JIEMEHTEL.

Tema 4.3. DneKkTpoan3, 3aKOHbI
®dapages.

Tema 4.4. Koppo3sus u 60pr0a ¢ HEld.

Paznen 5: CBoiicTBa 3JIEMEHTOB U UX
COETUHEHUN

Tema 5.1. Knaccbl XUMHYECKHX
COCIMHEHHI, CBOMCTBA YJIEMCHTOB 1 NX
COETUHEHUN.

Tema 5.2. Xumnueckas
unaeHTuukanus. Meroabl
XUMHYECKOT0 UCCIIEIOBAHMS U aHAIHN3a
BEIIIECTB U UX MPEBPAIICHUN.

Hroro B cemectpe:

34

17

21

IIpakTrueckass IOATOTOBKA
O0y4aroIUMHUCS  OIpPEEIEHHBIX
npo¢eCcCHOHATIBHOMN 1A TeTbHOCTBIO.

3aKIII04YacTCd B HCIMOCPCACTBCHHOM

TPYIOBBIX

byHKIHH,

CBsI3aHHBIX

C

BBIITOJITHCHUHN
Oynymuiei



4.2. CopnepkaHue pa3IesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0HIIC 4.

Tabnuna 4 - ConepkaHue pas3/ieloB U TEM JISKIIMOHHBIX 3aHATUI

Howmep paznena

Ha3Banue u conepxaHue pa3eyioB U TeM JEKIIMOHHBIX 3aHATHN

Paznen 1 BBenenue B XUMUIO.
Temal.l. ITonsATHE BelecTBa U XUMUYECKON PEAKLIUH, OCHOBHBIE OIIPEICIICHUS.
Crexuomerpuueckue 3aKoHbl. OyH/TaMEHTANIbHbIE TTOHATHUS U 3aKOHBI
Tema 1.2.
XHAMHH.
Tema 1.3. CriocoOsI ompe/ieNieHrsT KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB.
Paznen 2: CrtpoeHue BeniecTBa
Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB; KBAHTOBBIE YHCIIA.
ITepuonnueckuii 3akon [I.M.Menneneena, cBs3b 11.C. co ctpoennem
Tema 2.2.
aToMa.
Tema 2.3. Xumudeckas CBSI3b, BUIBI XUMHUYECKOH CBS3H.
Tema 2.4. MeTo/1 BaJICHTHBIX CBSA3CH, KOBAJICHTHAS CBS3b.
Tewma 2.5. MeTo1 MOJIEKYJISIPHBIX OpOUTAIICH.
T 26 HeBaneHnTHble TUIIBI CBSA3CH: HOHHAS CBSI3b, METAJUIMYECKASI CBA3b,
ema 2.
BOJIOPO/IHAS CBsI3b, CHIIbI BaH-1ep-Baanbca.
Xumuueckue cuctembl. OO0IIe 3aKOHOMEPHOCTH XUMUYECKUX
Pazpgen 3
MPOLIECCOB.
DHepreTuka XUMUYECKUX MPOLIECCOB, BHYTPEHHSISI SHEPTUsI, TEILIIOBOM
. 31 3¢ (heKT XUMHUYECKHUX peakiuid, 1-if, 2-i, 3-if 3aKOHBI TEPMOAMHAMHUKH,
ema 3.1. .
DHTponus, KaKk QYHKIUS COCTOSHUS, SHTAIBIHUSA. XUMUYCCKUN
MTOTEHIIHAIL.
. 19 sHeprus [ n66ca, HanmpaBIEHHOCTh XUMHUYECKUX TPOIECCOB,
ema 3.2.
XUMHUYECKoe U (a30BOe paBHOBECHE.
. 13 CKOpOCTh XUMUYECKON PEAKIIUU U METO/BI €€ PETYIUPOBAHUS, 3aKOH
ema 3.3. .
JEeWCTBUS Macc.
DHeprusi akTUBAIlNHU, ypaBHeHHEe AppeHuyca, npaBuiio Bant-I'odda,
KaTaJIn3aTOPhl M KaTATUTHYECKUE CUCTEMBbI. OCHOBHOM MOCTYJIAT
Tema 3.4

XMMHMYECKON KHHETUKU, KHHETUYECKOEe ypaBHeHUE. Binsnne
TEMIIEPATYPHI HA CKOPOCTh XMMHYECKON PEaKIIMH, ypaBHEHUE
AppeHnyca. MexaHu3M NpOTeKaHUs KaTATUTUYECKUX PEAKIIUI.




Xumnueckoe pasHosecue npunnun Jlelllarense.

Tema 3.5

PacTtBopbI, TucniepcHbIE CUCTEMBI, CIOCOOBI BBIPAaXKEHHUS COCTaBa
pactBopoB. TepMoIMHAMHYECKUE XapaKTEePUCTUKH ITpoLiecca
00pa30oBaHUs paCTBOPOB.CHIILHEIC U C1A0bIe AIEKTPOIHUTHI, HOHHBIC
paBHOBECHS B BOJAHBIX PACTBOPAX, MPOU3BEACHUE PACTBOPUMOCTH

Tema 3.6

DNEKTPOoNUTHYECKAs! AUCCOLMAIINS, BOJHBIE PACTBOPHI JIEKTPOJIUTOB,
BOJIOPOJIHBIN MTOKA3aTeNb, PEAKIIMN OOMEHA, THAPOIU3 COJICH.

Tema 3.7

CBoiicTBa pa30aBICHHBIX PAaCTBOPOB HEIIEKTPOJIHUTOB,
KomnuratusHble cBOMCTBa pacTBOPOB, 3aKOHBI Payis.

Pazgen 4. OCHOBBI 2JIEKTPOXUMHUYECKUX TPOIECCOB.

Tema 4.1. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

Tema 4.2. JIEKTPUYECKUN CI0U. YpaBHeHue HepHcra.

ANEKTPO/I.

XUMUYECKHE UCTOYHHUKH JICKTPUUECKOT0 TOKA. ['anpBaHnveckue
AJIEMEHTBI, CTAHJAPTHBIC MIEKTPOIHBIE IOTCHIMAIBL. /[BOMHON

PaBHOBeCHBIN.31€KTpOAHBIN ToTeHIMaN. CTaHJapTHBIM BOJOPOIHBIN

Tema 4.3. DnekTponus, 3akoHbl Papajes

Tema 4.4 Kopposus u 60pnba ¢ Heid.

Paznen 5. CBolicTBa DJIEMEHTOB U UX COCTUHEHUH.

Kaccel XUMHYECKHX COSIMHEHNM, CBOMCTBA DJIEMESHTOB U UX
coeauHennii. Komnosunnonnsie Mmatepuaibl. Kepmersl. Xumus

Tema 5.1. metaisoB (Al,Fe, Sn,Pb,Mo) Xumus nemeramnon: C,Si,S , pymiepeH,

MOTOPHBIC Macjia.

kapOuH. ToruBa (TBEpI0E, KUIKOE,I'a30BOE), CMa30YHbIC MaTepUAIbI,

Tema 5.2.

KOMIUIEKCOHOMETPUYECKUI METObl aHAIIN3A).

Xumuueckast uaeHTHGUKanrs. MeTo1bl XUMUYECKOT0 HCCIIeI0BAHUS
Y aHaJIM3a BEILECTB U UX NpeBpaiieHuil. KauecTBeHHBIN 1
KOJIMYECTBEHHBIM aHanu3. (I'paBuMeTpUUECKUil, TATPUMETPUUECKUH,

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS

TeMbl MpakTUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

No | Tewmbl npaktrueckux | @OpMbI NPaKTHUYECKUX | TPYyT0EMKOCTb,
/T 3aHATUN 3aHATUH (gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

No
pasznerna
JIACIIATL

JIMHBI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO




Bceero \ \ \

4.4. JlabopaTopHbIe 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHATHI M KX TPYJOEMKOCTb ITPUBEICHBI B TabIUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux npak-
TUYECKOUN Ne paspena
n/n pabort (49ac) HoMroTonKH | AMCIHTLTAHEL

Ne HaunmenoBanue 1abopaTopHbIX TpynoeMKocTsb,

1 CrexruoMeTpHICCKHe 3aKOHEI.
dyHIaMEHTAJIbHBIE  TIOHATHS | 4 1
3aKOHBI XHAMUH. Crioco0b1
OTpeIeTICHUS KOJINYEeCTBa
BeniecTBa. OnpeneneHue MOJIsIpHON
MaccChl 9KBHBAJICHTA MeTalia

2 Omnpenenenue TerioBoro 3ddexra 4 2
peakuuu HEUTpaIU3aLHH.

3 N3mepenne " pacuer 4 3
AJIEKTPOTHBIX MOTEHITNAJIOB
METAJUIOB M DJIC TalbBaHUYECKHUX
HJIEMEHTOB.

4 XuMuueckas u 5 4
AIEKTPOXUMUYECKAS KOppo3us,
UccnepoBanue Koppo3uu METAILIIOB
U OmNpeneleHne WHTHOMTOPHOTO

s dexra.

17 4gacos
BCETO

4.5. KypcoBoe MpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuue 7.

Tabmuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHON paboThI

qac qac
1 2 3
N3yuenue TeopeTruueckoro mMaTepuaia 21 21

nucturnHbl (TO)

Kypcosoe npoextuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonaenue pedepara (P)

IToaroroBka K TEKylemMy KOHTPOJIO




ycneBaemoctu (TKY)

Jomamnee 3aganue (/3)

KonTtposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON
arrectaruu (I1A)

Bcero: 21 21

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIbHON PabOoThI 00yUaroMUXCsl 0 TUCIUILIMHE (MO/YIIIO)
Y4eOHO-MeToAnYeCKHEe MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl O0yYarouXcs yKa3aHbl B
n.a. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3JAHUN
[lepeuenb mevaTHBIX U 3JEKTPOHHBIX YU4E€OHBIX M3/IaHUN pHUBeIeH B Tabmule 8.
Ta6muma 8 — [lepedeHs OCHOBHOM JTUTEPATYPHI

HIudp/ URL anpec bubnuorpaduyeckas ccpiika KommuectBo
IK3EMILISIPOB B
6ubnuoreke (Kpome
IIIEKTPOHHBIX
9K3EMILISIPOB)

I'munka, H. JI. OGmmiast xumusi B 2 T : y4eOHUK JITIst

) akageMmuyeckoro 6akanaspuata / H. JI. ['munka ; mon
https://urait.ru/bcode/3889

83 penaknueii B. A. [TonikoBa, A. B. babkoa. — 19-¢

U311, iepepad. u pon. — Mocksa : M31aTenbeTBo
FOpaiir, 2016. — 729 ¢. — (bakanagp.
Axanemuuaeckuit kypc). — ISBN 978-5-9916-6445-
5. — TeKcT : 27IeKTPOHHBIN

https://urait.ru/bcode/3846 | CyBopos, A. B. O0mas u HeopraHudecKkast XUMUs B
71 2 T : yueOHHMK [T aKaJeMHYeCKOro OakanaBpuarta /
A. B. CyBopos, A. b. Hukonsckuii. — 6-¢ u3n.,
ucnp. 1 gon. — Mocksa : M3narensctBo FOpaiir,
2016. — 607 c. — (bakanaBp. AkageMu4ecKui
kypc). — ISBN 978-5-9916-5219-3. — Tekcr :

JIEKTPOHHBIN

OO01mast u HeopraHudeckasi XuMus. 3aJaYHHK :
yaeOHOe TTocoOure /Tl aKaJeMUIECKOTO

https://urait.ru/book/obschaya-i-
ps-TaiL i yad 6akanaBpuata/C. C. babkuna [u ap.] ; mox pex. C. C.

neorganicheskaya-himiya-
zadachnik-395699 babkunoit, JI. /1. Tomunoi. — M. : U3naTenscTBO

FOpaiit, 2016. — 464 ¢. — (bakamnagp.
Axanemuueckuii kype). — ISBN 978-5-9916-8973-
1.



https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699

54 K68

Koposun H.B.O6mmas xumusi, yaeOHUK JIsT
BVY30B.M.:Bricnt mk.2005.-558c.

197 sx3

54 X45

I'ypoB A.A., bamaes @.3., Osuapenko JLII.,
[MammoBan B.H., Xumus. YueOHUK 17151 BYy30B.2-€ U3/I.
crepeotunt.-M.:M3n-so MI'TY um baymana, 2004.-

15 3x3

784c: ni.

http://e.

lanbook.com/book/ | Axmeros, H.C. JlabopaTopHbIe 1 CEeMUHAPCKHUE

50685

3aHATHUS TI0 OOIICH U HEOPTaHUYECKOU XUMUMU.
[DnexTponHsIii pecypc] : Yuebnsie mocodus / H.C.
Axwmeros, M.K. A3uzosa, JI.W. bageiruaa. —
Onextpon. nan. — CIIG. : Jlanp, 2014. — 368 c. —

http://e.

4032

lanbook.com/book/ | I'enbhman, M. 1. Heopranndeckasi Xumusi.
[DnexTpoHHBIii pecypc] : Yuebnsie mocobus / M.U.
I'ensdman, B.I1. KOcTtpaTroB. — DneKTpoH. naH. —

CII6. : JIans, 2009. — 528 c.

K 85

CTpOCHHE BEIIECTBA, TEPMOIMHAMUKA, KHHETHKA,
pacTBOPHI, ANEKTPOXUMHUs: yueb. nmocodue, / T.E.
Kpoutoa, T.U. ®omuuena. — CI16.:I'VAII, 2020 —
148 c. ISBN 978-5-8088-1533-9

Xumusi. OCHOBHBIE CTEXHOMETPUUYECKHE 3aKOHBI, 30

7. IlepeueHb 2NMEKTPOHHBIX 00pPa30BATENBLHBIX PECYPCOB
H(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHeT»
[lepeuenn AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(pOPMaIMOHHO-
TEJIeKOMMYHUKaMOHHOW ceTtu «lHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS JUCIUILIMHBI

npuBeseH B Tabmmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL agpec HaumenoBanue
http://www.xumuk.ru/ CaiiT 0 XuMHuH
http://www.hemi.nsu.ru OCHOBBI XMMHH: 00pa30BaTCIIbHBIN CANUT I CTYJICHTOB

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp MTPOrpaMMHOTO 0OECHEUEHUs, HCHOJIb3YEeMOr0 IPH OCYIIECTBICHUU

00pa30BaTEILHOTO MpoIiecca MO TUCITUTUIHHE.

[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTIeUeHus IpecTaBieH B Tadnuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne i/t Hanmenosanmue

He npenycmotpeno



http://e.lanbook.com/book/50685
http://e.lanbook.com/book/50685
http://www.xumuk.ru/
http://www.hemi.nsu.ru/

8.2. Ilepeuenp MH(pOPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOJTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHbp WCMONB3YeMbIX WHPOPMAMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
Tabnure 11.

Ta6muma 11— [Mepeyers nHOOpPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa3oBaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HaunmeHnoBaHue cocTaBHOM 4acTH MaTepUAIbHO-TEXHUYECKOU Howmep ayauropun
/11 0asbl (TIpu HEOOXOMMOCTH )
1 | JlekuuoHHas ayIuTOpUs C UCIIOIb30BAHUEM 32-01 (T'acremno,15)

JI€MOHCTPALIMOHHBIX Ta0nuIl U cxeMm, [leproandeckoit cucTeMbl
xumudeckux 3nemenTos [[.11.MenneneeBa, oOpa3iioB
MUHEPAJIOB, MOJIEIICH MPOCTPAHCTBEHHBIX PEIICTOK. TalmuIy
Pa3JINIHBIX BCIIMYMH.

2 | Cneunanu3upoBaHHasg XHUMUYECKas J1abopaTopus C 33-02, 33-04
UCIIOJIb30BAHUEM JIEMOHCTPALMOHHBIX TJIAKATOB, (Cacremto,15)
71a00paTOPHBIX CTEH/I0B M YCTAHOBOK ISl OIPE/ICIICHUS
SKBUBAJICHTA METAJLIA, U3MEPEHHS AJICKTPOTHBIX TIOTCHIHAJIOB,
CKOPOCTH KOPPO3UH METAJUIOB; AaHATUTHYECKHE U HIICKTPOHHBIC
BECHI; 1abopaTtopHble pH-MeTpsl, HEHTpU(YTH 1 KaTOpUMETP.

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTecTaIlun
10.1. CoctaB OICHOYHBIX CPEACTBUISI TPOBEICHUS IMPOMEKYTOYHOW AaTTeCTAIMH
o0yJaromuxcs Mo AUCHUILINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HoM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpPOCOB K AK3aMEHY;
3amaum;

10.2. B kayecTBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN 00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6ammpHas  mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCHUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu olileHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OrleHKa KOMITETEHITUH

Xapaktepructrka choOpMUPOBAHHBIX KOMIIETEHITI
5-0aipHas mIKaia PAKTCP (bopvp




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapaxrepucTuka chpopMUpOBAHHBIX KOMIIETEHIIUIHA

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaracr;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW IJMTEPaTYpHI,

«OTIIMYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOU
JIeATEIbHOCTBIO HAIIPABIICHNUS;
— yMeJi0 000CHOBBIBAET U apIryMEHTUPYET BbIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.
— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTypBHI;
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUUYECKOM JESITEIbHOCThIO
«GauTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHBbIE ITOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— BJIAJICET CUCTEMOM CIEIMATN3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTyphl;
— JIOMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH,
«yIOBJIETBOPUTEIILHO) .
GATTOHOY — UCIIBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;
— cl1abo apryMEeHTHPYET HayYHBIC MOJI0KECHHUS,
— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHMUIA;
— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHUM.
— o0yyaromuiicss HE YCBOWJ 3HAYUTENIBHONM 4YacTH MPOrpaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBCHHbIE OIMMMOKA W  HETOYHOCTH  TPHU
«HEYJIOBIICTBOPUTEIBHO ]
paccMoTpeHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUH;
«HE 3aYTCHOY

— HCTBITHIBACT TPYAHOCTH B MPAKTHUECKOM ITPUMEHEHUH 3HAHU;
— HE MOXET apryMEHTHPOBATh Hay4YHbIE MTOJIOKECHHUS;
— He (OpMYIHPYET BBIBOJAOB U 0000IICHHIA.

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPHATIBI.
Bormpocs! (3amaun) nis sKk3aMeHa mpeacTaBiIeHbl B Ta0uie 15.

Ne Kon
[lepeuens BompocoB (3a1a4) AJisl IK3aMEHa
n/n MHAMKATOpa
KBaHTOBO-MeXaHUYeCKasi MOJEb CTPOCHUS aTOMA. OIIK-2.3.1
1
AToM. [Tpunmun wHeonpeaenennoctu | OITK-2.3.1

2 leitzenbepra. YpaBuenue Jle bpoiinsa. BomxoBas
byHKIIHS.

VYpasuenue Ilpenunrepa. Ksanrtosele umcina. | OITK-2.3.1
3 OnHO2JIEKTPOHHOE TpHOIMKEHUE (METoN XapTpH-
®oka). [Ipunnun 3anpera [laynu. Ilpasuna Xynaa u
KieukoBckoro.

Ilepuognueckass cucrema [I.JMI. Menneneea n ee | OIIK-2.3.1
5 (bU3UYECKUN CMBICIL.

[lepuonnynocts u3mMeHeHus: ¢usnueckux coiicts | OIIK-1.V.1
6 | aromoB:
VMOHM3AIHH, CPOJCTBO K AJIEKTPOHY,

paauyc aTOMOB U HOHOB, OJHEpPrus




3IEKTPOOTPHUIIATECIILHOCTD, OKHUCIIUTENBHO-
BoccTaHoBuTelbHAI crnocodHoctb. CBsasp  I1.C. co
CTPOCHHEM aToMa.

KoBanenrnasg CBs3b KaK GHHHCTBGHHBIﬁ BHU/
XMMHYECKOMW CBS3U U €€ XapakTepucTuku. OCHOBHBIE
crocoObl ee 00pa3oBaHUs: OOMEHHBIH MEXaHU3M,
JIOHOPHO-AKIIENTOPHBIN, TaTUBHBIN.

OIIK-2.3.1

OcHOBHBIE TEOpHH 00pa30BaHUsI KOBAJICHTHON CBSI3U
— wMeron BaineHTHBIX cBs3eid (BC) u  wmeron
MOJICKYJISIpHBIX opOuTaneit B unrepnperauuu JIKAO
MO. CxonactBa W pa3nuyus METOJ0B, OCHOBHBIE
0100050007001

OIIK-2.3.1

Teopus rubpuaM3anuu M TEOMETPHUS MOJIEKYII.
[TonspHOCT M MOJAPU3YEMOCTh KOBAJICHTHOU CBS3U
Y MOJIEKYJI

OIIK-2.3.1

10

Hesanentuslie BH/JIbI CBA3U: WOHHas,
MEXXMOJICKYJIIPHBIE B3aUMOJECHCTBUS, BOJOPOAHAS
cBsaA3b. BogoponHas cBs3b.

OIIK-2.3.1

11

CtpoeHue  BemecTBa B KOHJIEHCUPOBAHHOM
cocTtossHUU. JXKUIKOE COCTOSIHHE M €r0 OCOOCHHOCTH.
TBepmoe cocTosHue aMOp(HOE M KPUCTAJUIMUECKOE.
OCHOBHBIE THUIBI KPUCTAUIMYECKUX PEIIETOK U UX
CB3b C (DU3MYECKMMH CBOICTBAMH  TBEPABIX
BEIIIECTB.

OIIK-2.3.1

12

XuMuueckas TEpPMOJIUHAMUKA. ITousatue 0
TepMO,Z[I/IHaMI/I‘IeCKI/IX q)YHKI_[I/IHX COCTOAHUA
CHUCTEMBI, NX (PU3NYECKHUIA CMBICI, OCHOBHBIE 3aKOHBI
TEPMOJIMHAMUKH, 3aKOH ['ecca u CleICTBUS U3 HETO.

OIIK-1.V.1

13

Xumuyeckasi kuHeThkKa. (OCHOBHBIE (DAKTOPBI, OT
KOTOPBIX 3aBUCUT CKOPOCTh XWMHUYECKOW DPEAKLHUU.
Kunernueckoe ypaBHenue. KoHcranTa ckopocTu
peakuun. XuMmuyeckoe paBHoBecue. KoHcTaHTa
paBHoBecus. [Ipunnun Jle-Illarense.

OIIK-1.B.1

14

PactBopel. CriocoObl  BBIpaXEHHS KOHIIEHTpAIUU
pacTBopoB. CBOICTBa paCTBOPOB

OIIK-2.3.1

15

Hucnepcubie cucteMbl. [I0BepXHOCTHBIE SABICHUSA

OIIK-2.3.1

16

PacTBOpel  BIEKTPOJUTOB. DIIEKTPOIUTHYECKAS
arucconuanuia

OIIK-2.3.1

17

Hucconmarnust Boael. Juccomuamuss KHCIOT U
OCHOBaHUM. BogopoaHbIi TOKa3aTeNb

OIIK-2.3.1

18

[IpousBenenue pactBopuMOCTH. MOHHO-OOMEHHBIC
peakuuu. I'naponus conei.

OIIK-2.3.1

19

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuuun

OIIK-1.B.1

20

[Tonsarue 00 AIEKTPOTHOM NOTEHLUAJIE.
DIIEKTPOXUMHUYECKHUE MPOLECCHI. DIIEKTPOJIN3
pacIuIaBoOB U pacTBOPOB

OIIK-1.V.1

21

OO6mme cBoicTBa MeTauioB. Koppo3us MeTauios.
MeTo/1bl 3aIMTBI OT KOPPO3HH.

OIIK-1.B.1

22

KoHCTpyKIIMOHHBIE MeTauibl. AJIOMUHUNA. XpOoM.
Keneso.

OIIK-1.V.1




23

[Tomumepsr.

OIIK-1.B.1

24

Xumudeckast uAeHTU(OUKAIMS, aHATN3 BEIIeCTBA

OIIK-1.B.1

Ilepeuens 3a1ay y1s HK3aMeHa

25

KonuenTpanuu, CIIOCOOBI BBIPAKCHUMN
KOHIIEHTpauuidi. 3ajada: BeIYMCIUTH NPOIEHTHYIO

. p = 1,052/,
KOHIICHTPAIIUIO a30THOM KHCIIOTHI

€CTM M3BECTHO, YTO KOHIIEHTPAIUS HOHOB BOAOPOAA
B pacTBope cocTasnseT 6.33-10° Mons/n

OIIK-1.B.1

26

ITomgaTne 0  KBaHTOBBIX  uHciaax. HamnwmcaTtb
snexTpoHHble hopmyns:  Ca?* Sc, F

OIIK-1.B.1

27

Konuenrtpauuu, CHOCOOBI BBIPAKCHUI
KOHIleHTpanuii. MoJsipHocTh pactBopa  Alx(SOas)3

paBaa 0,1Momb/7, P= 1,02 r/m, paccuuTaTh
OCTaJIbHBIC THITHI KOHIICHTPAIUI

OIIK-1.B.1

28

Han 1% pactBop H2SO4 P= 1 r/ mn, Paccunrars
CMm, CN, Cm, T, Nm:

MonspHOCTb, MOJSIIBHOCTb, HOPMAJIBHOCTb, THUTP,
MOJISIPHYIO JIOJTIO TIOJTYYEHHOTO PacTBOpa).

OIIK-1.B.1

29

KoHcranTa paBHOBecHSt ~ XUMHUYECKHX PEaKIUH.
Hammmmire MaremMaTHuecKoe BHIPAKEHHE KOHCTAHTBI
paBHoBecusi peakuuu: 2A(t) +Bao(r) =2AB (1) u
OTIPEIeITNTE B KaKyl CTOPOHY CMECTHTCS
paBHOBECHE MPU YBEITUYCHUH OOIIETO NaBICHUS.

OIIK-1.V.1

30

Ha Boccranosienue 7,091 okcuja IBYXBAJIEHTHOTO
merayuia  Tpebyercs  2,24m Bomopoma  (H.Y.).
Beraucnnte MOISIpHBIE MAacChl SKBHBAJICHTa OKCHIA U
Mmetayna. Yemy paBHa aromHast Macca Me?

OIIK-1.B.1

31

OnpenenuTh B KAKOM HaIllpaBJICHUU OyJIeT MPOTEKaTh
peakuus TpU CTAaHAAPTHBIX YCIOBUSAX:
COCl; & CO+Clz .
BemectBo AG xJIx/M0IB

CO
-137,2

COCl2
-210,4

OIIK-2.3.1

32

CKkopoCcTh peakiMuu B TOMOI€HHBIX  CHCTEMAaX.
@DakTOpHhl, BIUSIONME HA CKOPOCTh PEAKLUU. 3aKOH
nerictBusg  Macc. Koncranta ckopoctu. CBs3b
KOHCTaHThI XUMUYECKOTO  PaBHOBECHUS c
KOHCTaHTaMH CKOpPOCTeH TpsMOM U  0OpaTHOH
pEeaKLHii.

OIIK-2.3.1

33

Brruncnure HopMmansHOCTh pactBopa HCIL, ecnu s
HEeUTpanu3anuu 20 wn pactBopa HCI
m3pacxogoBano 10mi 0,2 N pactBopa KOH

OIIK-1.B.1

34

[Ipr kakoil TeMmeparype CTaHOBUTCS BO3MOKHBIM
CaMOIIPOU3BOJIBHOE  IIpoTekaHue peakuuu : 2HgO
(x)<> 2Hg(kx)+ O2 (r) 3aBucumocteio AH wu AS
npeneopeys. Berauciute AG peaxiuu .

BemecTBO AH k/Ix/Monb AS  JIx/monbeK

OIIK-2.3.1




HeO(x) -90,8 70,3
Hg(x) O 76,1
02(r) 0 205,4

35

Bonopoansiii mokazarens. Beraucnurs pH 0,01N
pactBop H 2S04, 0=1

OIIK-2.3.1

36

Xumunueckoe paBHoBecue. I[lpunmun Jle- Illatenswe.
Onpenenuth B KakOM HallpaBICHUHM  NPOU3OUIET
CMeIlleHne paBHOBECHS] XUMHYECKON peaKluu:
2NH3 <> No(t) + 3H2(r ) AH=+92,4

MIpHU: a) TMOBBIIICHUHA TEMIEPaTypsl  0) MOHWKCHUU
JIABJICHUS B) YBEJIMYCHUHU KOHIEHTpauu No

OIIK-2.3.1

37

CrexyoMeTprueckue  3aKOHbl ~ XUMHH,  3aKOH
SKBUBAJICHTOB, MOJISIpHBIE Macchl
SKBUBAJICHTOB BEIIECTB: OKCHUIOB, KHUCIOT,CONIEH U
OCHOBaHHUH. 3agauya: 2,705 r XJopuaa
TPEXBAJICHTHOTO MeETaJlla B3aWUMOJICMCTBYET C 2T
rugpokcuaa  Harpus. OnpenenuTb 3KBUBAICHTHYIO
Maccy MeTaJlja.

OIIK-1.B.1

38

Brerauciauts 3.4.C. KOHIOCHTPAIIMOHHOT'O

snementa: (T)AY/0.00IMAg™ //0.1Ag" / Ag(+)

Kaxkwue nmporieccel mpoTeKaroT Ha KaTo/I€ U aHOIEe?

OIIK-1.B.1

39

Peaknus npotekaer mo ypaBHenuto N2 + Oz = 2NO.
KoHIeHTpanuy HMCXOJHBIX BEIIECTB JIO Hayaia
peakiuu Obitr [N2] = 0,049 mome/n, [O2] = 0,01
MOJIB/JI. BBIYHMCINTE KOHIEHTPAIMIO STHX BEHIECTB,
koraa [NO] = 0,005 mob/1.

OIIK-1.V.1

40

Ha netitpammzaruio 0,943 r dochopuctoit KUCIOTHI
H3POs uzpacxonoBan 1,291 r KOH. Brrancante
KOJIMYECTBO BEIECTBA HSKBUBAJICHTA, MOJSPHYIO
Maccy OSKBUBAJCHTa M OCHOBHOCTH KHCJIOTHL. Ha
OCHOBaHUU pacyeTa HaMUIINTE YPaBHEHUE PEaKIIHUH.

OIIK-1.B.1

41

Oueprus [ub6ca (cBoOomHas »dHeprusi) u e
U3MEHECHHE npu XUMHAYECKHX pEaKIHsIX.
Hampapnenne xuMudeckux mporieccoB. [lomb3ysch

AG 95
0

BBIYHCIIUTE AG g8 peakiuu

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

OMMpeaACIINTC, MOXCET JIM OHa OCYHICCTBUTHCA IIPpH
CTAaHAAPTHBIX YCJIIOBUSAX.

3HAYCHUSIMHU pearupyomux  BELIECTB,

0
BemiecTBo AGs kJIx /MOITb
SOa() -300,4
HaS(r) -33,01
S(x) 0
H.O(r) -228,1

OIIK-1.B.1

42

XapakTepucTuka MOHHOM cBsi3u. CTeneHb MOHHOCTH
cBs3u. D(PPEKTUBHBIA 3apsAl W CTENEHb OKUCICHUS
aToMOB.  OCHOBHBIE ~ THUIBI  KPUCTAJUIMUECKUX
CTPYKTYD. DJIeMEeHTapHast sigeika.

OIIK-1.V.1




KoopauHanyoHHbIe Yrciia aTOMOB.

Moryt m IIPOUCXOUTH okucnurenbHo- | OIIK-1.V.1
43 | BOCCTaHOBHTEIIbHBIC PEAKIIMHA MEX]y BEIIECTBAMH: a)
NHz: 1 KMnOs; 6) HNO2 u HI; B) HCl u H»Se?
[Touemy? Ha ocHOBaHHMM 3JIEKTPOHHBIX YpaBHEHHUH
paccraBbTe KOA((UIMEHTH B ypaBHEHHUU DPEAKLUH,
unymend mo cxeme: KMnOs + KNO, + H;SOs4 —
MnSO4 + KNO3 + K2SO4 + H20.

Kaxkoit cmoco6 oOpa3oBanusi koBasieHTHOM cBs3u | OIIK-1.V.1
44 | sBnsercs JOHOPHO-aKIENTOPHBIM? Kakue

BF,

XUMHYECKHE CBSI3M B MOHAX 4 7 YKaxuTe JOHOp U
akuentop. Kak  OOBSICHUTH  TETpa’pUUECKOe
CTpOeHHE UOoHa?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Taduuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Kon

Ne /i1 ITepeuens Bompocos (3amay) s 3auera / nudd. 3adera
p p (3anaq) 1 Andd WHIUKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp Tem Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne o/ [IpumepHbIi IepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHMUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO

BOHpOCBI JUIA HpOBGI[eHI/IH HpOMG)KyTO‘IHOfI arrecragumm B BHIC TGCTI/IpOBaHI/IH
MpeICTaBICHBI B Tabmwuie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

Kon

Ne mi/mm [IpuMepHBIi epedeHb BOMPOCOB JIJIsl TECTOB
WHMKATOpa

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
0o0yd4eHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue MaTepHuabl, OTIPEIEISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMU 00yJaroIuXCs
'VAIL

11. MeTtonuyeckue yka3zaHus sl 00y4JaroIiuXcs M0 OCBOCHHUIO UCIIUTIITMHBI

11.1. Meronuyeckue yKa3zaHUs [Uid OOYYaIOLUIMXCA [0 OCBOCHMIO JIEKIIMOHHOTO
Mmarepuana.




OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIy0oKoe U sSCHOE Hu3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JEKIUM B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEeHTalbHBIX Mpo0OJeM AUCHMIUIMHBL, METOJOB HAY4YHOrO IIO3HAHHWSA, HOBEHIINX
JTOCTYIKEHUI HaydyHOW MbICTH. B ydeOHOM mpoliecce JeKIUsl BBIMOIHIET METOIOJOTHYECKYIO,
OpraHM3aIMOHHYI0 U UHGOpManMoHHYI0 (yHKUMHU. JIEKIMs pacKpbIBaeT MOHATHIHBINA anmapar
KOHKpETHOW oOnacTu 3HaHWS, €€ TpOOJIeMBl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUIMHE,
MTOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMUCS JICKIIMOHHOTO MaTepHana;

— IIOJIy4YEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHWI, YpPOBEHb
KOTOPBIX ONPEEIISICTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOJy4YeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATEIEM;

— pa3BuTHE MNpO(EcCCHOHATBHO-NENOBBIX  KauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJy4eHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAMIIINE TOIBL;

— HaAy4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3JIMYHBIX
dopmynupoBKax);

— TOJy4YeHHe TOYHOI'O NOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTPALMEN  CIIAJOB U
UCIIOJIb30BAaHUMEM pa3/laTOYHOrO MaTepuaja IpU TPOBENACHUU KOPOTKUX IUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JTUCIUTIIHNHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

Berynnenne — yacth aekuuM, Heiab KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH ayJIUTOPHIO Ha
BOCTIpUsATHE y4eOHOro Marepuana. B ero coctaB BXOAsT: (HOPMYIHPOBKA TEMBI JICKIIHH,
XapaKTepUCTHKA ee — IPOo(ecCHOHAbHOM 3HAUMMOCTH, HOBU3HBI U CTENIEHU U3y4YE€HHOCTH, LENH
JEKIHMH; U3J0KEHHE IUIaHa JIEKIMH, BKJIIOYAIOUIEr0o HAaMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
MO/JIEKAIIMX PACCMOTPEHUIO Ha JIEKIIMH;  XapaKTEPUCTHKA PEKOMEHIYEeMOM JUTepaTyphl,
HEOOXOIUMOM ISl OpraHu3alMd CaMOCTOSATENbHOW paboThl CTYAEHTOB; PETPOCHEKIINS-
HallOMHHAHHE O BOMPOCAX, PACCMOTPEHHBIX Ha— NPOUUIONW JIEKLHUH, CBSI3b HX C HOBBIM
MaTepualoM, YKa3aHHE Ha €ro pojib, MECTO M 3HAYECHHE B JAHHOW AMCIMIUIMHE, a TAaKXKE B
CUCTEME JAPYrUX HAYK.

OcHOBHasg 4acTb - W3J0KEHHE COACPKAHUS JIEKIMM B CTPOIOM COOTBETCTBUH C
IIPEMJIOKECHHBIM IUIAHOM. BKIIIOYaeT pacKphlBarOIUK TEeMy JIEKIMM KOHUENTYaJIbHbIN
dakTHyecKuil Marepual, €ro aHaliu3 W OLEHKY, pa3JInyHble CIOCOOBI apryMeHTaluud |
JI0OKa3aTelIbCTBA BBIIBUTAEMbBIX TEOPETUUECKUX MOJIOKEHUH.

3akiroueHue - MOABEACHUE OOIIEero UTora JeKI|, 0000IeHne MaTeprana, GopMyIupoBka
BBIBOJIOB 110 T€ME JIEKLIUH; OTBETHI HA BOIIPOCHI CTYJEHTOB

Jlnst Hajuie)Kamero OCBOEHHs Kypca XMMHUHM — HCIOJNB3YIOTCS CHEUalIbHbIE HarJIsiIHbIE
CPEICTBA, C TIOMOIIBIO KOTOPHIX MOXXHO TEpelaBaTh CTyIEeHTaM WH(OPMAIHUI0 O BEIIECTBAX,
0o0BeKTax W CylecTBe (PU3MUECKMX U XMMUYECKUX MpeBpalieHuid. JleMoHCcTpanus OIbITOB,
MOJIETTN KPUCTALTUYECKUX PEMIETOK, TaOMUIBI M TJIAKaThl C YHEPTeTHUECKUMHU JHarpaMMaMu
00pa3oBaHMs MOJICKYJI, PEaKIIUi ¢ KaTaJu3aTopaMu U 0€3 HUX | T.I.

Ocy1iecTBiieHHE KOHTPOJS 3a BEACHHEM CTYJEHTaMU KOHCIEKTa— JIEKIHH; OKa3aHue
CTyJIEHTaM IOMOIIM B BEACHUHU 3alUCHU JIEKUUU — (AKLIEHTHUPOBAHUE W3JIOKEHUS MaTepuaia
JICKIIMHU, BBIJEJICHUE TOJ0COM, MHTOHAIMEH, TEMIOM pedd Hambojee BakKHOM HH(popMaIu,
UCIIOJIb30BaHUE TIay3 JUTsl 3aITUCH TA0JIHII, CXEM).

11.2. Meroauueckue yka3zaHus Il OOy4YaIOIIMXCS IO BBIMOJHEHHIO JaOOPATOPHBIX

=

pabot



B xozme BeImonHEHHs J1a0OpaTOpHBIX paboT oOyyaromMUCS JOJKEH YIIyOuTh H
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKM, OBJA/JIETh COBPEMEHHOM METOJIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Brimonnenue mabopaTtopHbIX paboT COCTOUT M3 IKCHEPUMEHTANbHO-TPAKTUYECKOM, pacueTHo-
AQHAJIMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenue mabopaTOpHBIX pabOT OO0ydaromUMCS SBISETCS HEOTHEMJIEMOW YacThIO
U3YYCHUS JUCIUIUIMHBI, OMpENeiseMOll Yy4eOHBIM ITUTAaHOM, M OTHOCUTCS K CpElICTBaM,
o0ecreunBaroIUM pellieHre CIEIYIOINX OCHOBHBIX 3a7a4 00y4Jaronierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIMILINHBL,

— 3aKperuieHHe, Pa3BUTHE W JIETAIM3AIMs TEOPETUYSCKUX 3HAHHM, MOJYYEHHBIX Ha
TCKITUSX;

— TIONy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIBHOHW  paboThl ¢ J1abOpaTOpHBIM
00opyI0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpeOOBaHUS K IPOBEICHUIO Ta00PaTOPHEIX PaboT

TabmumaNe20
Ne i/t | Ha3Banue paboThI Lenb paboTh
Kon
WHJIMKaTOopa
OKBUBAJICHT. 3akoH | Paccuurtarh MONsIpHYIO Maccy OIIK-2.3.1
SKBUBAJICHTOB SKBHUBAJIEHTA HCCIIEAYEMOTO
Pabora MeTaljla U ONPEEIUTh ONBITHBIM
Nel nyTeM. BeraucanTs norpentHocTs
OTIBITA.
TemnoBoit a¢pdexT (duTansnus) | Paccuntars TermmoBoi adgdexr OIIK-1.V¥.1
XUMUYECKOU PEaKLIUH. (M3MEHEHME SHTAIBIINN) B XOJE
Pa6ora .
XUMHUYECKON peaKkuu u
Ne2 ONPEJIETUTh BETUYUHY OTIBITHBIM
nyTeM. BBIUUCINUTD MOTPEIHOCTh
OTIBITA.
XUMHYECKHE peakuuy, | Paccunrate O/IC rampBanmueckux | OIIK-1.VY.1
BBI3BIBAIOIIME DJIEKTpUUYECKHii | SJIEMCHTOB 1 ONPCACIUTE  3TH
Pabota TOK, DJIEKTPOIHbIE TOTeHIaEl | BETMIHHbL  OTIBITHBIM  TyTEM.
Ne3 . BbryucanTh NorpenHocTs OnbITa.
U DJIEKTPOJIBUKYIITUE CUITBI:
Koppo3sus meraninoB u criiaBoB | [IpoBecTr ONBITHI IO CPAaBHEHHIO OIIK-1.B.1
JeHCTBHS KaTOJJHOTO U aHOJIHOTO
Pabota i
nokpsiTuid. [IpoBectu
Ned KaueCTBEHHBIC PEAKIIMU U
HaIlUCaTh YPABHEHUs PEaKIIUil.




Crpyktypa u ¢popma oTueTa o 1abopaTopHOI paboTe

1. Ienb paGoTHL

2. JlaGopaTtopHoe 000pynOBaHHE.

3. Omnwucanue 3KCIIEPUMEHTA.

4. OO6paboTka pe3yabTaTOB.

TpebGoBanus kK opopMIIEHHIO OTYETA O JTabopaTopHOI paboTe

1. Oruér pomkeH coAepX aThb 3alOJHEHHbIE TaOMUIBl C JKCHEPUMEHTAIbHBIMU
JTAaHHBIMHU.
BrimonHeHbl HE0OOXOIUMBIEC PACUETHI.
[TocTpoens! rpaduyeckrie 3aBUCUMOCTH OT 3a/IaHHBIX [TAPAMETPOB.
CrenaHbl BEIBOJEL.

a s~ wN

BrImonHeHbI KOHTPOJIBHBIE 3aJaHMsI Ha TeMY J1a00paTOpHOI pabOTHI.
JlutepaTypa 1o BBIOTHEHUIO JTAOOPATOPHBIX padoT:

1. Xumuueckue peakiiuy, BbI3bIBAIOIINE JIEKTPUUECKHUI TOK, JIEKTPOIHBIE TOTEHIUAIbI
U DJCKTPOABMKYIIHME  CUJIBL:  MeToj.ykas./coct:HO.C.Hukonaes, T.E.KpsbuioBa.
CII6.:CIToI'YAIL2015-19c.

2. Temnooit d>(dexr (PHTATBNUS) XUMHUYECKOW pEaKIUU. METOJ.yKa3./COCT:
10.C.Huxonaes, T.E.Kpsutosa. CII6.:CITI6I'Y AIT,2015-18c.

3. Meroauueckue yKa3aHHMs s BBINOJHEHHS JIAOOpaTOpHOW paboOThl «KOPPO3US
METaJUIOB M CIUTaBoB»:MeTo.yKa3./cocT:FO.C.Hukomnaes, T.E.Kpsnosa. CII6.:CITOI'Y AIT,2016-
18c.

4. DKBUBAJIEHT. 3aKOH SKBHBAJICHTOB. Meroanueckue ykazaHHs O BBITOJTHEHHUIO
nabopaTtopHoit paboTtsl. /cocT: T.E.Kpsinora, M.B. Oryprosa. CI16.:I'VAIL,2016-15c¢.

11.3. Meroauueckne ykazaHuss A OOyYalOMIMXCS IO  MPOXOXKIACHUIO
CaMOCTOSITEIbHON PabOThI

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIMIICS BBIOIHIET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4aCTHA.

st oOydvaroruxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeIbHAas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss (popMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOpETAacMbIX 3HAHHI, 0OECIICUYMBACT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOyuYeHHs, TOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
po()eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJUYECKHE YKa3aHHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
110 3204HOM (hopMe 0OyueHUs).

11.4. Meroauyeckue yKa3aHUS I OOYyYaIOIMMXCA IO MPOXOXKIACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYyCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOIO B TEYCHHUE CEMECTpa C IeJIbI0 OLIEHUBAHMS XOJa OCBOCHHS
JVCIIATUTHHBL.



[IpoBepka Tekymield yCHEeBa€MOCTH OCYIIECTBISIETCS IyTeM IPOBEPKHM OTYETOB 11O
7a00paTOpPHBIM paboTaM, peHIeHUs KOHTPOJIBHBIX 3a7ad MO TeME W OTBETOB NPHU 3alluTe
1abopaTopHOil paboTHI.

11.5. Meronuyeckue ykazaHus JUisi 00y4alOMUXCs MO MPOXOXKICHUIO MPOMEKYTOUHON
aTTeCTallUU.

[IpomexyrouHass  arrectanus  OOYYaIOIIUXCS  MPEAyCMaTpUBAeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYaloIIUMCi B IpoLEcce
W3YYCHUS BCEW MUCIUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOSTEIBHOM pabOThI, CTIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHMs] MPAaKTUYECKUX 3afad. DK3aMeH, KaK IpPaBUJIO, MPOBOJIUTCS B
NepuoJl HK3aMEHALMOHHON CECCMM M 3aBEepIaeTCs AaTTeCTAllMOHHOM OLIEHKON «OTIIMYHO,
«XOpOILIOY», «YAOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO.

Cucrema OIEHOK MpH MPOBENECHUU MPOMEXKYTOYHOW AaTTECTAllUU OCYIIECTBISIETCS B

CcoOTBeTCTBUU ¢ TpeboBanusmu [lomoxkeHuit «O TeKylmeM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu ctyaeHToB ['YAII, oOyuarommxcs Mo ImporpamMMmaM BBICHIETO
obpazoBanus» U «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHOH paldoThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

JlaTa BHECEHHUS
W3MEHEHHMI 1
JIOTIOJTHEHMU.

IMonamuce
BHECIIIETO
H3MCHCHUS

ConeprkaHre U3BMEHEHHUI U TOTIOJTHEHUI

Jlara u Ne

MIPOTOKOJIA
3aceIaHus
Kadeapsl

Iloamuce
3aB.
kaeapoii




