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AHHOTALIUA

Hucuummba «XuMUS» BXOAWT B BapUATHBHYIO YacTh 00pa3oBaTENbHON MPOTrpaMMBI
MoATrOTOBKU oOydaromuxcsi mo HarmpaieHnuto 23.03.01 «TexHomorust TpaHCIIOPTHBIX MPOIIECCOBY
HanpasleHHOCTh «OpraHu3anus MEpeBO30K M YNPABIECHUE B €JUHOW TPAHCIIOPTHOM CHCTEMEM.
HMucnununa peanmsyercs kadempoit Ne31.

JucuurmuiHa HaueneHa Ha (opMupoBaHME Yy BBIIYCKHHKA 0OMIENpo(ecCHOHATBHBIX
KOMIIETECHITNH:

OIIK-3 «crmocoOHOCTh MPUMEHATh CUCTEMY (YHIAMEHTAIbHBIX 3HAHUH (MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX, HHKEHEPHBIX U SKOHOMUYECKHX) ISl UACHTU(UKANH, (OPMYIUPOBAHUS U
pelIeHUs] TEXHUYECKHMX M TEXHOJOTMYECKHX NpobjeM B 00JacTH TEXHOJOTHH, OpraHU3aluy,
IUTAHUPOBAHUS M YIPABJICHUS TEXHUUECKONM M KOMMEPYECKOM SKCIUTyaTallueldl TPaHCIOPTHBIX
CUCTEMN.

CopnepxaHue JUCHUIUIMHBI OXBATHIBAET KPYr BONPOCOB, CBSI3AHHBIX C O3HAKOMJIEHHEM C
HUCTOPUEN XUMUH, a TAK)KE OCHOBHBIMH HAINPABICHUAMH U TEHJICHUUSIMH Pa3BUTHSI COBPEMEHHOMN
XUMUU. XUMHUS U3y4aeT MaTepUaibHbIi MUD, 3aKOHBI €T0 Pa3BUTHA, CHEIU(PUIECKYI0 XUMUYECKYIO
dbopMy aBIKeHHS MaTtepuu. B mporecce m3ydeHHs BbIpaOAThIBACTCSl HAyYHBIM B3I HA MHUD.
3HaHUEe XUMHM HEOO0XOIMMO Ui IUIOJIOTBOPHOM TBOPYECKOW JAEATENbHOCTH OakajaBpa J0OOH
HanpaBJIeHHOCTU. XUMHsI HeoOxoauma Juisi GOPMHUPOBAHUS Yy CTYJIEHTAa COBPEMEHHOI'O HAYYHOI'O
IIPEJICTaBICHUsS] O MaTEpUU, BEUIECTBE KAaK OJAHOM M3 BHUJIOB JBWXKYILEWCS MaTepUH, MEXaHU3ME
NIPEBPAILCHUT XMMHYECKUX COCIMHEHHM, CBOWMCTBAX MATEpUAJIOB. O XMMHUYECKHMX Ipoleccax B
COBpEeMEHHOM TexHHKe. IIpu M3ydeHuu Kypca XUMHH HEOOXOIMMO MPOYHO YCBOUTH OCHOBHBIC
3aKOHBI, OBJIA/JIETh TEXHUKOW XUMHYECKHX pacueToB, BbIPAOOTATh HABBIKM CAMOCTOSTEIHHOIO
BBITIOJIHEHUS] XMMUYECKUX SKCIEPUMEHTOB U 0000meHus ¢akroB. [loHumManue 3aKOHOB XHUMHHU
MOMOXET CTYACHTY B PELIEHUH 3KOJOTHYECKHUX Mpo0seM. 3HaHuEe Kypca XUMUU HEOOXOAUMO IS
HOCJIEAYIOLIETO YCIEUTHOIO N3YYEHHSI CIIEHUAIbHBIX TUCIUIUINH.

[IpenogaBanye TUCHUIUIMHBI IPEAYyCMAaTPUBAET clieayromue GopMbl OpraHUu3aluu y4eOHOTO
mporecca: JEeKIUU, J1abopaTopHbIe pabdOTHI, CAaMOCTOSITeNbHAs paboTa CTyAEHTa, KOHCYJIbTAIIHH.
[IporpamMmmMoil JUCHUIIIMHBI TPELYCMOTPEHBI CIEAYIOIINE BHJIBI KOHTPOJIS: TEKYIIMH KOHTPOJIb
yCIIEBAEMOCTH, TPOMEXYTOUYHAS aTTeCTalMs B (hopMe dK3aMeHa.

OO6mmast TpyA0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX euHUIIBI, 108 acos.
SA3bIK 00y4YeHUS 110 JUCITUTUTHHE «PYCCKUN».



1. IlepeyeHb MJIAHUPYEMBIX Pe3YyJbTATOB 00yUEeHHUS MO AUCIHUIINHE
1.1. Heau npenogaBaHus AW CHUNIHHBI

Lenb naHHOM TUCIMIUIMHBI — YCBOCHHUE CTYJACHTAMHU TEOPETHUECKUX OCHOB OOIIEH XMUMUHU, XUMHU
BRKHEHIIMX JJIEMEHTOB M HUX HEOPraHWMYeCKUX COEAMHEHHH, (OpPMHPOBAHHME XHUMHUYECKOIO
MBIIUJICHUSI y CTYACHTOB, Pa3BUTHE HABBIKOB HCIIOJIB30BAHMS CBEICHUN O (DU3MKO-XMMHUYECKHX
CBOMCTBAX PA3NM4YHBIX CHUCTEM [UIsl CHHTE3a COOTBETCTBYIOUIMX COCIMHEHUM, BBIIIOJIHECHHE
TEPMOJMHAMMYECKUX W  KHHETHMYECKMX pacderoB. [IpuoOpeTeHne HEKOTOpOro  OmbITa
9KCHEPUMEHTAJIbHBIX HCCIEIOBAaHMN A7 pa3pabOTKM  HOBBIX METOAOB CHHTE3a M IPHUIAHMS
MaTepuaigaM 3aJlaHHOM CTpPYKTypbl, M KOMIUIeKca CBOMCTB. CTyJeHTaM IpenoCTaBIIETCs
BO3MOXHOCTb pPa3BUBaTh U JEMOHCTPHPOBATH HAaBBIKK B 00JIACTH HHHOBALMOHHBIX TEXHOIOTHUH.

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 110 AUCHHUILIMHE, COOTHECEHHBIX C
IVIAHNPYeMbIMH pe3yabTaTaMu ocBoeHusi OIl

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYJACHT JOJI?KCH 06HaI[aTI> CJICAYIOIUMHU KOMIICTCHIIUAMM:
OIIK-3 «cmocoOHOCTh MPUMEHSATH CHUCTEMY (yHIaMEHTaIbHBIX 3HAHUW (MaTeMaTHYECKHUX,
€CTeCTBEHHOHAYYHbIX, HH)XCHEPHBIX U SKOHOMUYECKUX) U HIeHTU(UKAUHU, (OPMYITUPOBAHUS U
pelIeHus TEeXHUYECKMX W TEXHOJOTMYECKHX MpoOsieM B 00JIaCTH TEXHOJOTHH, OpraHu3alluu,
IJIAHUPOBAHUS U YIPABJICHUS TEXHUYECKOM M KOMMEPYECKOM OJKCIUIyaTalued TPaHCIOPTHBIX
CUCTEMM:

3HaTh — OCHOBBI (PyHAaMEHTAIbHBIX HaYK;

YMETb — CBSI3bIBATh 3HAHUSAX B PA3HBIX €CTECTBEHHOHAYYHBIX U TEXHUUYECKHX 00JaCTSIX;

BJIaACTb HABBIKAMU — IIJIAHUPOBAHUA U YIIPABJICHUS,

UMETH OIBIT JESTEIHOCTH — MPOBEACHUU HKCIIEPUMEHTOB.

2. MecTto nucuuninHbl B cTpykType OIl

Jucnuninna 6a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTaMH NPU U3y4E€HUHU
CIIEAYIOIIMX TUCIIUIUINH:

— ®usnka

— MaremaTuka. AHaTUTHYECKAss TEOMETPHS ¥ IMHEWHAs anreopa.
3HaHusl, OyYEeHHBIE TPU U3YyYCHUH MaTepHalia JaHHON AUCUUIUIMHBI, UMEIOT KaK
CaMOCTOATCIIBHOC 3HAYCHHUEC, TAK U UCITOJIB3YIOTCA IMPU U3YUCHUUN APYTIUX JUCHUIIIINH:

— DOKoJIoTHd;

— be3onacHOCTb KU3HEIEATETHHOCTH.

3. O0beM aucuumianael B 3E/akageM. gyac
Jlannbie 06 o0mieM o0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIIEIBHBIX BHUIOB y4eOHOH pabOTHI 1O

JTUCHUIUIMHE (U paclpeaesieHUue 3TOM TPyI0EMKOCTH MO0 CEMECTpaM ) IpeCTaBIeHbl B Tabnuiie 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bunx yde6HO# paboThI TpymoeMKOCTh 110
Bcero
ceMecTpam
Nel
1 2 3
OO0as Tpya10eMKOCTh 3/ 108 3/ 108
JUCHUILINHBI, 3E/(4ac)




AyoumopHubwle 3anamus, BCETO Jac., 51 51
B mom uucne

aexuuu (JT), (dac) 34 34
IpakTHyeckre/cCeMUHAPCKUE 3aHATHS

(IT3), (wac)

nabopatopubie padoTs! (JIP), (yac) 17 17
KypcoBoii mpoekT (padora) (KII, KP),

(gac)

Dk3aMmeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero 21 21
Buj npoMesKyTOYHOT0 KOHTPOJIS: OK3. OK3.
3a4et, nudd. 3auer, sk3ameH (3auer,

Jdudd. 3a4, Ik3.)

4. Coaepxxanue TUCHMILTHHbBI

4.1. PacnpenesieHue TPyI10eMKOCTH JUCITUNIHHBI

Mo pa3jiesiaM ¥ BUAAM 3aHITHH

Pasnensl ¥ TeMbl TUCHUTUTHHBI M HX TPYJIOEMKOCTh IPUBECHBI B TA0HIIC 2.

Tabnuna 2. — Pa3nensl, TeMbl TUCIUTUINHBI U HX TPYIOEMKOCTh
Paznensl, TeMBI JUCLIUILINHEL Jlexmn 113 JIP KII CPC
(qac) (C3) (qac) (qac) (qac)
(qac)
Cemectp 1
Pasznen 1: BBenenne B XUMHIO 1 5 5
Temal.l. IlongaTue BeniecTBa u 1 1 1
XUMUYECKON PeaKiuy, OCHOBHBIC
OnpeJICTICHUSI.
Tema 1.2 2 2
CrexnoMeTpuiecKue 3aKOHBbI.
dyH/1aMEeHTAJIbHBIE TIOHATHUS U 3aKOHBI
XAMHH.
Tema 1.3. CiocoObI onpeneneHus 2 2
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHBAJICHTOB.
Pasznen 2: CtpoeHue BemiecTBa 10 - 6
Tema 2.1. OCHOBHBIE CBEJCHHS O 2 1
CTPOCHHUH aTOMOB; KBAHTOBBIC YHCJIA.
Tema 2.2. Ilepuoauueckuii 3aK0H 2 1
JA.N.Menneneena.
Tema 2.3. Xumuueckas CBSI3b, BUIBI 1 1
XHUMHYECKOM CBS3H.
Tema2.4. MeToj BaJCHTHBIX CBS3€EH, 2 1
KOBAJICHTHAS CBS3b.
Tema2.5. Metoa MONEKyISIPHBIX 2 1
opOuTanei.
Tema2.6. HeBaneHTHBIE TUIIBI CBSI3€I: 2 1




WOHHAsI CBSI3b, METAJUIMYECKAs CBA3b,
BOJIOpOJHAs CBsA3b, CWIIbI BaH-nep-
Baansca.

Pasznen 3: Xumudeckue cuCTEMBI.
OO0mye 3aKOHOMEPHOCTH XUMHYCCKHX
MIPOIIECCOB.

15

Tema 3.1. DHepreTuka XMMHUYECKHX
IIPOLIECCOB, BHYTPEHHSS SHEPTHS,
SHTAJIBIMNSL, SHTPOIIUSI.

Tema 3.2. sneprus ['u66ca,
HaIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKOI
peaKuu U METOJBL €€ PETYIUPOBAHMUS,
3aKOH JSHCTBHUS Macc,

Tema3.4. DHeprus akTHBAIIHH,
ypaBHeHUE AppeHnyca, npaBuio Bant-
I'odda, karanuzatopsl u
KaTINTUYECKUE CHCTEMBI.

Tema 3.5. PacTBOpBI, TUCTIEPCHBIE
CHCTEMBI, CTIOCOOBI BEIPAKEHHS COCTaBa
pacTBOpOB,

Tema3.6. DnekTponuTHIecKas
JMCCOLMALNS, BOAHbBIE PACTBOPHI
AJIEKTPOJIMTOB, BOAOPOIHBIH
MoKa3aTesb, peakiuu oOMeHa,
TUJPOJIU3 COJICH.

Tema3.7. CBolicTBa pa3z0aBIeHHBIX
pPacTBOPOB HE HIIEKTPOJIUTOB, BOJIHBIE
pacTBOPHI ANEKTPOIUTOB, 3aKOH
pa30aBneHus OCTBabAa, 3aKOHbBI
Paymns.

Paznen 4. OCHOBBI AJIEKTPOXUMHYECKUX
MIPOIIECCOB.

Tema 4. 1. okucauTENHLHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Tema 4.2. XuMHUYECKHUE UCTOUHUKA
AIEKTPUIECKOTO TOKA. | aThbBaHMYECKHE
3JIEMEHTEL.

Tema 4.3. DnexTposn3, 3aKOHbBI
Dapanes.

Tema 4.4. Koppo3sus u 60pr0a ¢ HEld.

[EEN

Pazgen 5: CBoiicTBa 2J1EMEHTOB H UX
COETUHEHUN

Tema 5.1. Kinaccbl XUMHYECKUX
COCIMHECHHI, CBOMCTBA YJIEMCHTOB 1 HX
COCJTMHEHUM.

Tema 5.2. XuMudeckast
uneHTudukanus. Metoabt
XHMHYECKOTr'0 UCCIICIOBAHUS U aHAIN3a
BEILIECTB U UX MPEBPALLICHUMN.

Uroro B cemectpe:

34

17

21




4.2. Copaep:xxaHue pa3iejoB M TeM JeKINOHHbIX 3aHATHIH

CopepxanHue pa3JelioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabIuIEe 3.

Ta6mmma 3 - ComepxaHue pa3aeoB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena

Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHbBIX 3aHATUN

Pasnen 1 BBenenue B Xxumuio.

Temal.l. IToHsiTHE BellecTBAa U XUMHUYECKON PEaKI[My, OCHOBHBIC ONIPEACIICHUS.

Tema 1.2. CrexnoMerpuueckne 3aKoHbl. DyH1aMEHTAJIbHbBIE IOHATUS U 3aKOHBI XUMUH.

Tema 1.3. Crioco0OsI onpeiesieHrs KOJTUYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Pazpnen 2: CrtpoeHue BenecTna

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

Tema 2.2. ITepuonnueckuii 3akon /.M. Menneneena, cBs3b [1.C. co ctpoeHnem aroma.

Tema 2.3. XuMu4ecKas CBI3b, BUJbl XUMUYECKOMN CBS3H.

Tema 2.4. MeTo/1 BaJICHTHBIX CBSA3EH, KOBAJICHTHAS CBS3b.

Tema 2.5. MeTo1 MOJIEKYJISIPHBIX OpOUTAIICH.

Tema 2.6 HeBaneHnTHbIe TUIIBI CBSI3€M: MOHHAS CBS3b, METANINYECKAsA CBSA3b, BOJAOPOIHAS
CBsI3b, CHIIbI BaH-nep-Baanbca.

Paznen 3 Xumudeckue cucteMbl. OOIMe 3aKOHOMEPHOCTH XMMHUYECKHX TIPOIIECCOB.
DHepreTuka XUMHUYECKHX TPOIIECCOB, BHYTPEHHSSI YHEPTHUS, TEIJIOBOW 3(dekT

Tema 3.1. XUMUYECKUX peakuuid, 1-i, 2-id, 3-ii 3aKOHBI TEPMOJAMHAMUKH, DHTPOIUs, KaK
(YHKLMS COCTOSIHUS, SHTAIBIUS. XUMHUECKUH MOTSHIINAL.

Tema 3.2, sHeprusi ['mbOca, HampaBIEHHOCTh XUMHUYECKUX TPOIECCOB, XUMHUYECKOE H
¢dazoBoe paBHOBECHE.

Tema 3.3, CKopoCTh XMMHUYECKON peaKIuu U METOJIbl €€ PEryJIupOBaHUs, 3aKOH JEHCTBUSA
Macc.
OHeprusi aKTUBAlMM, YypaBHeHHe Appenuyca, mnpaBwio Baut-T'odda,
KaTaJau3aTopbl U KaTaIUTUYECKUE cUcTeMbl. OCHOBHOM MOCTYJAaT XUMHYECKOU

Tema 3.4 KMHETUKH, KWHETUYECKOE YypaBHEHUE. BiusiHue TemmnepaTrypsl Ha CKOpPOCTb
XMMHYECKOW peakluHh, YypaBHEHUE AppeHuyca. MexaHu3sM MNpoTEeKaHUA
KATAIMTUYECKUX peakuuid. XuMudeckoe pasHoBecue npunuui Jlelllarense.
PacTtBophI, AHMCHIEpCHBIE CHCTEMBI, CIIOCOOBI BBIPAKEHHS COCTaBa PacTBOPOB.

Tera 3.5 TepMmoauHaMuuecKue XapaKTEePUCTUKU npoiiecca o0Opa3oBaHUs
pPacTBOPOB.CHJIbBHBIE W CJIa0ble SJIEKTPOIUTHI, MOHHBIE PABHOBECHUS B BOJHBIX
pacTBopax, MPOU3BEICHNE PACTBOPUMOCTH

Tema 3.6 DJIEKTPONIUTHYECKAsT ~ JAUCCOLMAIIMS, BOJHBIE  PACTBOPBI  AJIEKTPOJIUTOB,
BOJIOPOJIHBIN MTOKA3aTeNb, PEAKIINN OOMEHA, THAPOIU3 COJICH.

Tema 3.7 CBoiicTBa pa30aBJIICHHBIX PAaCTBOPOB  HEIJIEKTponHTOB, KosmuratuBHbIC
CBOMCTBA pPaCTBOPOB, 3aKOHBI Payisi.

Paznen 4. OCHOBBI JIEKTPOXUMHUYECKHUX MPOLIECCOB.

Tema 4.1. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKITHH
XUMHUYECKUE HCTOYHUKH SJIEKTPUUYECKOrO TOKA. [ anbBaHUUYECKHE SJIEMEHTHI,

Tema 4.2 CTaHJIAPTHBIC DJJIEKTPOAHBIE TMOTEHIMAIbl. JIBOWHOW AIEKTPUUECKUN CIIOM.

o VYpaBHenne HepHcra. PaBHOBECHBIN.’JIEKTPOAHBIM MOTeHIMAN. CTaHIApTHBIN

BOJIOPOJIHBIN JIEKTPO/I.

Tema 4.3. DnekTposauns, 3akoHbl Papajes

Tema 4.4 Koppo3sus u 60prda ¢ HEeid.

Pazgen 5. CBo¥iCTBa 3JICMEHTOB M UX COCIMHCHHIA.
Knaccel XMMHYECKHX COSAMHECHUM, CBOMCTBA JJIEMEHTOB M HX COCOUHCHHH.

Tema 5.1, Kommnozuimonnsie matepuansl. Kepmersl. Xumust metaios (Al Fe, Sn,Pb,Mo)

XuMHUsT ~ HEMETaJIOB: C,S1,S , dbymnepen, KapOuH. TomnmBa
(TBEpHOE,)KHUIKOE,I'a30B0OE), CMa30YHbIC MaTePHAIIbl, MOTOPHBIE MacJa.




8

Tema 5.2.

aHajmza).

Xumuyeckas uieHTuukanus. MeToapl XUMUYECKOTO UCCIeIOBAaHUS M aHAINU3a
BEIIECTB W UX MpeBpanieHuid. KauecTBEHHBbIH U KOJIMYECTBEHHBIM aHAIU3.
(I'paBUMeTpUYECKHA, TUTPUMETPUICCKUN, KOMIUIEKCOHOMETPUYECKUN METObI

4.3. IlpakTHueckue (ceMUHAPCKHE) 3aHATHS
TeMbl MpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 4.

Ta6muia 4 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh
No Ne
| Tembl npaxriueckux sansruii | POPMBI TPAKTHUECKHX 3aHATHH TpynoeMKocte, | pasjena
n/m (qac) UCILIUII-
AUCI
JIHBI

Y4eOHbIM MJIaHOM HE TIPEIYyCMOTPEHO

4.4, JlaGopaTopHble 3aHATHSA

TeMmbl 1a00paTOPHBIX 3aHATHH M UX TPYAOEMKOCTh TPUBECHBI B TAOIUIIE 5.

Tabnuua 5 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
IJI\/EI HaunmenoBanue nabopatopHbix paboT TPYH?:;V(I:I;OCTB, nﬁz LI:;;?I;J:{&H
Cemectp 1
1 Crexnomerpuueckue 3akoHbl. DyHnameHTaIbHBIE
MOHATHSA W 3aKOHBI XUMHUH. CrocoObI ompeneneHus 2 1
KOJINYECTBA BEIECTBA.
2 OnpeneneHne  MOJIIPHOM  Macchl — SKBUBAJCHTA 3 1
MeTaya
3 Omnpenenenne  TemnoBoro  3ddekra  peakuuu 4 3
HEeUTpaJIM3alkH.
4 H3mepenne u pacyeT 3JIEKTPOAHBIX IMOTEHIMAIOB 4 4
METAJIJIOB U 3/IC TAJIbBAHUYECKUX 3JIEMEHTOB.
5} XuMuueckass M JJIEKTPOXUMHYECKAs KOPPO3Us, 4 4
HccnenoBanne KOppo3uM METaNIOB U OIpe/AeTeHUe
UHTHOUTOPHOTO Y dekTa.
BCET0 17

4.5. KypcoBoe npoekTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosiTesqibHasi padoTa 00y4yaromuxcs
Buasl camocTosTensHOM paboOThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Tabnu1e 6.

Tabnuma 6 Buasl caMoCTOSTENBHON pabOTHI U €€ TPYI0OEMKOCTh

Buna camocTosTenbHOR pabOThI Bcero, gac | Cemectp 1, gac
1 2 3
CamocTosiTeibHAs padoTa, BCETO 21 21

M3yUYCHHE TEOPETHUECKOTO MaTepraia
mucturinHel (TO)

14 14

[Moxrororka k Tekymemy koHTpodo (TK) 7 7




5. IlepeueHb yueOHO-METOAMYECKOTO O0ecIeUeHHs VISl CAMOCTOSITEILHOM

patdoThl 00yYAKOIIMXCSH MO JUCHUIINHE (MOTYJIIO)
Y4eOHO-MeTOIMYEeCKHE MaTepHajbl JJsl CaMOCTOSITEIbHOM paboThl 0OYyYaIOUIMXCSl YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOII U JOMOJHUTEILHOI JUTEPATYPHI
6.1. OcHoBHas1 UTEpaTYypa
[TepeyeHb OCHOBHOM TUTEPATYPHI IPUBEICH B TAOIHIIE 7.

Tabnuua 7 — [lepeyeHb OCHOBHOM JINTEpaTypPhI

Mudp

KonunuectBo
JK3EMILIAPOB B
bubnuorpaduueckas ccouika / URL aapec OoubmoTeKe
(KpoMe 3JIEKTPOHHBIX

IK3EMILISIPOB)

I'muuka, H. JI. OOGmast xumus B 2 T : y4eOHUK JIsl aKaIEMUYECKOTO
OakanaBpuata / H. JI. I'munka ; mon pemakiueii B. A. [Tonkosa,

A. B. babkoBa. — 19-e u3z., nepepad. u gon. — MockBa :
WznarensctBo KOpaiit, 2016. — 729 ¢. — (bakanaBp. AkageMUYeCKUA
kypc). — ISBN 978-5-9916-6445-5. — Texkcr : anexTponHslit / D9BC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/388983 (narta
obpanienus: 20.04.2019).

OO6m1ast 1 HeOpraHU4YecKas XuMusl. 3aJladHuK : ydeOHOe mocoOue Jist
akagemuudeckoro Oakamnaspuara / C. C. babkuna [u ap.] ; mox
penakuueit C. C. badkunoi, JI. JI. TomuHOM. — MoOCKBa :
W3parensctBo KOpaiit, 2019. — 464 c. — (bakanaBp. AkageMU4ecKuii
kypc). — ISBN 978-5-534-01498-3. — Texcr : anexTponnsiit // 9bC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/432806 (nata
obparmtenus: 20.04.2019).

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI : [ DIIEKTPOHHBIN
pecype] : yue6noe nocodue / T. E. Kpeutoa, T. 1. ®omuuesa ; C.-
[TeTepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBbIe faH. - Cankr-IlerepOypr : M3n-Bo I'YAIIL 2019. - 77 c.

6.2. JlonoTHUTeIbHAS JIUTEpPaTypa
[lepeuyeHb JONOTHUTENBHOM TUTEPATYphl IPUBE/ICH B TabmIIe 8.

Tabnuua 8 — [lepedeHp HONOTHUTENBHOM JTUTEPATYPHI

Mudp

KonuuecTBo 3K3eMIUISIPOB B
o6ubnmoreke
(KpoMe 3JIEKTPOHHBIX
AK3EMILISIPOB)

bubnumorpaduueckas cceiika/ URL aapec

54 K68

O6mast xumus : yueOnuk / H. B. Kopous. - 6-e u3z., ucmp. - M.

: Beicor. mik., 2005. - 558 c. 194

54 X45

Xumus : yueOHUK aiist By30B / A. A. I'ypoB [u ap.]. - 2-e u3n.,

crep. - M. : Uzn-Bo MI'TY um. H. D. baymana, 2004. - 784 c. 15

OOmrast xumus : [ DNeKTpOHHBIN pecypce] : yueOHo-
Meroandeckoe mocooue / T. E. Kpsutosa ; C.-Iletep6. roc. yH-T
a’pOKOCM. IPUOOPOCTPOCHHUSL. - DIEKTPOH. TEKCTOBBIC JaH. -
CII6. : U3a-Bo I'VAIL 2016. - 98 c.

54 A95

JlaGopaTopHble 1 CEeMUHAPCKHE 3aHATHS 110 001IEH 1
HeOpraHu4yecKkon Xxumuu : yaeoHoe nmocooue / H. C. AxmetoB, M. 10
K. Asmsosa, JI. U. bageiruna. - 6-¢ u3g., crep. - CII6. : Jlanp,
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2014. - 367 c.

I'enspman, M. U. Heopranuueckas xumus : yaeoHoe mocodue /
M. U. I'ensdman, B. I1. FOcTparoB. — 2-¢ u3n., crep. — CaHKT-
[TetepOypr : Jlans, 2009. — 528 c. — ISBN 978-5-8114-0730-9.
— Texkct : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-OUOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/4032 (nara
obparmtenus: 20.04.2019).

OcHoBsI 00111eH XMMuUH : yuebHoe nocodbue / B. U. Endumos. - 2-

>S4 ESS eusg. - M. : UTHOPA-M, 2017. - 256 c.

20

7. IlepeyeHb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

HMHTEPHET, Heo0X0AMMBIX JJIs 0CBOEHHUS AU CHUILINHDbI
[Tepeuens pecypcoB uHbopMaimoHHo-Tenekommynukaonnoit cetu MHTEPHET, HeoOxoaumbIx

AJi1 OCBOCHH A OUCHUIIIMHBI IPUBCACH B Ta6JII/ILI€ 9.

Tabmuua 9 — Ilepeuens pecypcoB uH(popMmarroHHO-TenekoMMyHukannonnoii cetu MHTEPHET,

HEOOXOIUMBIX ISl OCBOCHHUS JUCLIUTLINHEI

URL anpec Haunmenosanue
http://www.xumuk.ru/ CaliT 0 XUMuH
http://www.hemi.nsu.ru OcHOBBI XUMHH: 00PA30BATEIBHBIN CAUT IS
CTYJICHTOB
http://lib.aanet.ru/jirbis2/index.php? DNEKTPOHHBIE Pecypchl OUOTHOTEKN
option=com_content&view=article&id=28&Itemid=393

8. IlepeueHb HHGPOPMALMOHHBIX TEXHOJIOT U, NCIOJIb3yEMBIX MPH
OCYLIEeCTBJICHMH 00Pa30BaTeJIbHOIO0 NPoLecca Mo TUCHHUILTHHE

8.1. IlepeyeHb MPOrpaMMHOIO0 oGecreYeHust

[TepedyeHs UCIOIB3yeMOro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tabauiie 10.

Tabnuma 10 — [1epedenp mporpaMMHOTO 0OeCTICUeHUS

Ne i/t HaumenoBanue

He npenycmoTtpeno

8.2. [lepeuenb HHGPOPMAUMOHHO-CIIPABOYHBIX CHCTEM
[lepedyenp ncnonabp3yeMbIx HH)OPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpezcTaBieH B Tabmuue 11.

Ta6muma 11 — [lepeyenpr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumeHnoBanue

He npenycmoTtpeno

9. MarepuajbHO-TeXHUYecKasi 0a3a, He0OX0AUMAs VIS OCYIIECTBJIEHUSA

00pa30BaTEeJIbLHOTO NMPoIecca MO TUCIUTIITHHE

CocraB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tadmuie 12.

Tabmuma 12 — CocraB MaTepruaaIbHO-TEXHUUECKOU 0a3bl

Howmep aynuropun

Ne n/mt HaunmeHnoBaHMe cOCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (npu
HE0OXOIMMOCTH)
1 Jlex1moHHas ayIUTOPHUS C UCIOIb30BAHUEM IEMOHCTPALIMOHHBIX 32-01 (I'actemo,15)

Tabnuil u cxeM, [lepronnueckoii CHCTEMBl XHMHUYECKUX DJIEMEHTOB
J..MenneneeBa, 00pa31ioB MUHEPAIOB, MOJIEIICH



http://lib.aanet.ru/jirbis2/index.php
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MIPOCTPAHCTBEHHBIX PEMIETOK. TaOJUIl pa3TMYHbIX BEIHYUH.

Crienmanu3upoBaHHass XUMHUYECKas 1JabopaTopus ¢ 33-02, 33-04
UCIIOJIb30BAaHUEM JEMOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX (I"actenno,15)
CTEH/IOB U YCTAaHOBOK Ul OIPEJEIICHNS SKBUBAJIEHTA METAILIA,
U3MEPEHUS IEKTPOIHBIX MOTEHLUAIOB, CKOPOCTH KOPPO3UU
METAJUIOB; AHATUTUYECKHUE U 2JIEKTPOHHBIE BECHI; JJAOOPATOPHBIE
pH-MeTpbl, HeHTpUGYrH U KaJTOpUMETD.

10. ®oHa O1LIEHOYHBIX CPEICTB IJIs MPOBeeHHUsI MPOMEKYTOUYHON aTTecTAlNU

00y4aroIuUXCcs M0 JUCHUIJINHE
10.1. CocraB (hoH1a OIIEHOYHBIX CPEJCTB MPUBE/EH B Tadymie 13
Ta6muma 13 - CoctaB GoHIa OIEHOYHBIX CPEJCTB ISl IPOMEXKYTOUYHOM aTTeCTallKI

Bua npomexxyTouHOM arTecTanuu [IpumepHBIil nEepeYeHb OLEHOYHBIX
CPEICTB

DK3aMeH Cnucok BOPOCOB K AK3aMEHY;
3amaum;
TecTsl.

10.2. TlepeueHb KOMIETEHIM, OTHOCSIIUXCA K AUCLUIUIMHE, W 3Tanbl X (OPMUPOBAHHS B
MIPOIIECCE OCBOEHUS 00pa30BaTEIHLHOM MPOTPAMMBI TIPUBEACHBI B Ta0IuIE 14.

Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHHEM JTarnoB UX (OPMHUPOBAHUS B IpoIEcce
OCBOEHHMsI 00pa30BaTEILHOM TPOrpaMMBbl

Oransl GopMUPOBAHUS KOMIIETCHIIUN IO TUCITUILTHHAM/TIPAKTHKAM B
Howmep cemectpa

nporiecce ocBoenust OI1

OIIK-3 «cmocoOHOCTh MPHUMEHATh CUCTEMY (YHIAMEHTAIbHBIX 3HAHUH (MaTeMaTHYECKHUX,
€CTeCTBEHHOHAYYHbIX, HHXCHEPHBIX U SKOHOMUYECKUX) U HIeHTU()UKAUHU, (OPMYITUPOBAHUS U
pelIeHNs] TEXHWYECKMX M TEXHOJOTHMYECKHX Ipo0jeM B 00JacTH TEXHOJIOTHH, OpraHH3allHH,
IUIAHUPOBAHHUS W YIPABICHHUS TEXHUYECKOM M KOMMEPUYECKOH SKCIUTyaTalMed TPaHCHOPTHBIX
CHCTEM»

duznka

MaremaTHka. AHAIUTHYECKAsi TEOMETPHUS U JIMHEHHas anredpa

XUMUS

Marematuka. MaTeMaTHYeCKUH aHaIN3

duzuka

WmnxenepHas 1 KOMIbIOTepHAas rpaduka

Maremarnka. MaTeMaTU4eCKUN aHAIN3

duznuka

DJIEKTPOTEXHUKA

Marematuka. Teopusi BEpOSATHOCTEN U MaTeMaTUYECKasi CTATUCTHKA

[IpuknagHas mexaHuka

Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTUYECKask CTATUCTUKA

[IpuknagHas mexaHuka

BB WOOWWNINDNRFP R

DJIEKTPOHUKA
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10.3. B kadecTBe KpUTEPHEB OIICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHS) y OOYYaIOIIUXCS
KOMITETEHIIMI MPUMEHSIETCS LIKaJla MOAYJIbHO—PEHTHHIOBOM CHUCTEMbI yHHUBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—0amnmpHas u  4-OambHas IIKaIbl IS OIEHKH CPOPMHUPOBAHHOCTH
KOMIIETECHIIU .
Ta6mmma 15 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or11eHKa KOMITETEHITHHN

100-
OauIbHAA
IKAJIA

4-0ayutpHAs
LIKajIa

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTECHITHIA

85 <K <100

«OTIIMYHO»
(Ga4uTCHO»

- oOydJaromuiicss TIIyOOKO M BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
MaTepHal;

- YBEPEHHO, JIOTUYHO, TIOCTIEIOBATEIBHO ¥ TPAMOTHO €T0 U3JIaraer;

- OMUpasiCh HAa 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU JHTEPaTYpHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIC MTOJIOKEHUS C IPAKTUICCKOM
JESTeTbHOCTHIO HAIIPABJICHHUS,

- yMeJI0 00OCHOBBIBACT U APTyMEHTHUPYET BHIIBUTAEMBIC UM UJICH;

- IeJIaeT BBIBOABI M 0000IICHUS,

- cBO0OOJTHO BJIAJICET CUCTEMOH CIIEIMATN3UPOBAHHBIX TOHSATHIA.

<«XOPOLLIOY
«BAYTCHO»

- 00Oy4JaronIuiicss TBEp0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
10 CYIIECTBY H3Jaraet ero, OMNHUPasCh HAa 3HAHUS OCHOBHOMU
JUTEPaTyphl;

- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHMS C MPAKTHUYECKOW JEATEITHHOCTHIO
HaIpaBJICHNUS,

- ApryMEHTHUPYET HayUHbIE TIOJIOKECHUS;

- IeJIaeT BBIBOABI M 0000IICHUS,

- BJIQJCET CUCTEMON CIENHAIM3UPOBAHHBIX MOHITHH.

«yIOBIIETBO-
PHUTEIIEHOY
«BGaYTCHO»

- 00yyYaromuics yCBOWJI TOJIBKO OCHOBHOHM NMPOTPaMMHBIN MaTepual,
o CymeCTBYy HU3JIaract €ro, OnrupasACb Ha 3HAHUA TOJIBKO OCHOBHOI1
JIATEPATYPHI,

- JIONyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

- HCHBITHIBAET 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HaHUMN
HaITpaBJICHU,

- ¢1a00 apryMEHTHPYET Hay4HbIE MOJIOKEHHUS;

- 3aTpYyaHSAETCA B OPMYITMPOBAHUH BHIBOJIOB U 0000IICHMIA;

- YaCTHYHO BJIAJICET CUCTEMOMN CIIEUANTN3UPOBAHHBIX TTOHATHH.

K<s4

«HEYJIOBJIETBO
PHUTEITEHOY
«HE 3a4TECHOY

- oOyyaromuicss He YCBOMJ 3HAYUTEIBHONH YacTH MPOTrPaMMHOIO
MaTepuaia,

- JIONyCKAaeT CYIIECTBEHHbIE OMMOKH M  HETOYHOCTH
paccMOTpEeHUH POOIEM B KOHKPETHOM HalpaBlIeHUY;

- HCIIBITBHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUY 3HAHMI;
- HE MOKET apryMEHTHPOBATh HAayUHBIE [TOJIOKECHHUS];

- He OPMYJIMPYET BBIBOJIOB U 000OIICHUH.

npu

10.4. TumnoBbIe KOHTPOJIbHBIE 33JAHUS U HHBIE MATEPUAIIBI:
1. Bonipocs! (3a1aun) 1uis sk3aMeHa (tadsmuia 16)

Tabmuna 16 — Bompocs! (3agaun) 11s 9K3aMeHa

Ne ii/mn [Tepedenn BompocoB (3a1a4) IS IK3aMEHA

1 KBanTOBO-MexaHn4ecKass MOJIENb CTPOCHUS aTOMA.

2 Arowm. [Mpuanun Heonpenenennoctu ['elizenoepra. Ypasuenue Jle bpotims.
Bonrosas BonHoBashpyHKIH.

3 Vpasnenue lllpenunrepa. KBantossie uncna. [Ipunuun 3anpeta [aynu.
[Tpasuno Xynna, Kneukosckoro.

4 [Tepuonuueckas cucrema JI.M1. MenneneeBa

5 [leprogmaHOCTH U3MEHEHHS CBOICTB JIEMEHTOB: PAJANyC aTOMOB U HOHOB,

SHEPTU¥ HOHHU3AINH, CPOJICTBO K 3JEKTPOHY, JIEKTPOOTPHUIIATETHHOCTD,
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OKHUCIIMTENILHO-BOCCTAaHOBUTENBHAS criocoOHocTh. CBs3p [1.C. co
CTPOCHHEM aToOMa.

6 OCHOBHBIC THITBI XUMHUIECKOH CBs13u. KOBaJIeHTHAS CBSI3b.

7 Teopus rubpuaU3aMK ¥ TeOMETPHUs MOJIeKyI1. [10IIpHOCTE M HOIAPU3YEMOCTD
KOBaJICHTHOH CBSI3U M MOJICKYII

8 MeXMONeKyIISIpHbIC B3aMOICHCTBUs. BomopoiHas CBs3b.

9 XuMHugecKas TepPMOJTMHAMHAKA

10 XuMuyeckasi KHHETHKAa. XHUMHYECKOE PaBHOBECHE.

11 PactBopbl. CiocoOBI BeIpaKeHUsI KOHIIGHTpAIuK pacTBOpoB. CBOKCTBA paCTBOPOB

12 JucniepcHplie cucteMbl. [I0BepXHOCTHEIC SIBICHUS

13 PacTBOpHI 3EKTPOIMTOB. DICKTPOIUTHICCKAS TUCCOIHAIIHS

14 Juccounanus Bojbl. Jlucconuanus KUCJIOT U OCHOBaHUN. BomopoaHblid moka3aresnb

15 [IpomsBenenne pactBopuMocT. MoHHO-0OMEHHBIE PeakItii. | napoiamn3 coen.

16 OKHCIUTETHLHO-BOCCTAHOBUTENIBHBIC PEAKITUU

17 [TonsiTue «2NeKTPOaHBIN MOTCHIHA». DIEKTPOXUMUUESCKUE TPOIECCH. DIEKTPOIU3
pacIjIaBOB M paCTBOPOB

18 OO6mme coiicTBa MeTauioB. Kopposus MeTamioB. MeTObI 3aIUTH OT KOPPO3HH.

19 KoncTtpyknmonnsle Metayisl. AmoMuHuil. XpoM. JKeneso.

20 [Tonumepsl.

21 Xumudeckas HIISHTU(QUKAIHS, aHAJIN3 BEIICCTBA

2. Bornpoch! (3amaun) muis 3aueta / nuddepeHmpoBaHHoro 3a4ueta (Tadauma 17)
Ta6muma 17 — Boripocs! (3amaun) mis 3avera / audd. 3adera

Ne i/t

[Tepeuyens BonpocoB (3amay) a1 3aueta / auddepeHInpoBaHHOTO 3aUeTa

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

3. Tembl u 3amaHue ISl BBITIOJHEHUST KYpCOBOW pPAaOOTHI / BBHITIOJHEHHUS KYpPCOBOTO MPOEKTa
(Tabmuma 18)
Tabmuua 18 — IlpumepHbIli mepeueHb TEM Ui BBIIOJHEHHUS KYpPCOBOM pabOTHI / BBIOIHEHUS

KYpPCOBOTO IPOEKTa

Ne i/t

[IpuMepHBIii TepedeHb TEM JIJIs BBITTOJTHEHHUS KYPCOBOU PaOOTHI / BBITIOIHEHUS
KYpCOBOTO MPOEKTa

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

4. Bonpochl 1715 IPOBEICHUSI TPOMEKYTOUHOW aTTeCTAIlMK IPU TecTupoBanuy (Tabnuma 19)

Ta6muma 19 — [IpumepHsIii TepedeHs BOIPOCOB ISl TECTOB

Ne i/t

[IprMepHBIil epedeHb BOPOCOB JIJIsl TECTOB

HE MPETyCMOTPEHO

5. KoHTposbHBIC M IPpaKTHUECKHE 3a/1a4u / 3ajaHus 110 qucuuiuinHe (tadnuna 20)

Tabmuua 20 — [IpumepHbIii epeueHb KOHTPOJIBHBIX M MPAKTUYECKHUX 33134 / 3aJaHHH

Ne /i1

[TpumMepHbIi TepeyeHb KOHTPOJIbHBIX U MPAKTUYECKUX 3a]1a4 / 3a1aHui

1

Konnenrpanuu, crnocoObl BeIpaK€HUH KOHIICHTpalluid. 3aa4ya: BeIYucIuTh MpOIeHTHYIO
KOHIIEHTPAIIMIO a30THOM KUCIOTHI p=1,05 1/MOJIb, €CJIM N3BECTHO, YTO KOHIIEHTPALIUS
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FIOHOB BOJIOPOJIA B pacTBope coctaniseT 6.33-107 momb/n

N

TloHsiTHE 0 KBAHTOBBIX uKciaax. Hammcars snexrponnsie gpopmyns: Ca®* Sc, FL .

KonueHTpanuu, criocoObl BeIpakeHni KoHIeHTpalmii. Mosspaocts pactBopa Al2(SO4)3
paBHa 0,1 Momiw/1, p=1,02 T/MI1, pacCUuTaTh OCTALHBIE TUITBI KOHIICHTPAITUHA

Han 1% pactBop H2SO4, p = 1 1/ mu1, paccuntats Cm, Cn, Cm, T, %. (MonsipaOCTB,
MOJISUTEHOCTD, HOPMAJIBHOCTB, THTP, MOJISIPHYIO JOJIIO ITOJYYEHHOTO PacTBOPA).

Koncranra PaBHOBCCHUSA XUMHUYCCKUX peaKL{Hﬁ. Hamumure MaTemMaTHdecKoe BBIPAXXCHUC
KOHCTaHTHI paBHOBecus peakuun: 2A(T) +B2(1) =2AB (r) u onpeaenure, B Kakyro
CTOPOHY CMCCTUTCA PABHOBCCHUC ITPU YBCINYCHUU O6H_IGI‘O JaBJICHUA.

Ha BoccranoBnenue 7,09t okcua JByXBaJIGHTHOTO MeTallia Tpedyercs 2,241 Bogopoaa
(H.y.). BpIuncanTh SKBUBaJIEHTHBIE Macchl OKcUJa U MeTaiia. Yemy paBHa aToMHast
macca Me?

OnpenenuTh B KaKOM HaIPaBICHUM OYAET MPOTEKATh PEaKLUs MPU CTaHAAPTHBIX
YCIIOBHSX:
COCl; « CO+ Cl2.

BemectBo

AG k]Ix/Monb

Co

- 137,2

COCl;

-210,4

CKOpOCTh peakiii B TOMOTEHHBIX cucTeMax. PakTophl, BIUSIOMINE Ha CKOPOCTh
peakuuu. 3akoH aeictBus macc. Koncranra ckopoctu. CBsi3b KOHCTAHTBI XUMUYECKOTO
paBHOBECHsI C KOHCTAaHTaMHU CKOPOCTEH MPSIMON U 00paTHOM peaKITuii.

Brruucnute HopmansHOCTh pactBopa HCI, ecnu s mvelitpanuzanuu 20 M pacrsopa HCI
nzpacxoaoano 10mi 0,2 N pacrtBopa KOH

10

[Tpu xakoii TeMriepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJILHOE MPOTEKAHHE
peakmuu: 2HgO (k)< 2HQ(x)+ O2 (1). 3aBucumocThio AH 1 AS npeneOpeysb.
Berancnuts AG peakium.

BemecTBo

AH xJIx/Mob

AS JIx/monpeK

HgO(x)

-90,8

70,3

Hg (k)

0

76,1

O2(1)

0

205,4

11

Bonoponnsrii nokazarens. Beraucauts pH 0,01IN pactBop H2SOs, a=1

12

Xumuueckoe paBHoBecue. [Ipunumn Jle-Illatense. Onpenenuts, B KaKOM HampaBiICHUU
MPOU30UAET CMELIEHUE PABHOBECUSA XUMUYECKOW pPEAKLIUH:
2NH3 <> N2(r) + 3H2(r) AH=+92,4
pu:
a) MOBBILLIEHUHU TEMIIEpaTyphbl
0) MOHWKEHUU JaBICHUS
B) yBeIMYeHUH KOHIIeHTparmu N»

13

CT@XHOMeTpI/I‘IeCKI/Ie 3aKOHBbI XMMHUH, 3aKOH 5KBUBAJICHTOB, MOJIHpHI:IG MaCChl
SKBUBAJICHTOB BEIIIECTB: OKCUOB, KUCJIOT,COJEH 1 OCHOBaHUM. 3agayda: 2,705 r xjaopuaa
TPEXBAJIEHTHOTO METaJljla B3aUMOJIEUCTBYET ¢ 2T TMApOoKcHaa HaTpus. OnpenennuTsb
SKBUBAJICHTHYIO MAcCy METaJlja.

14

Beraucinurs DJIC koHuenTpauonnoro snementa (—)Ag/0.001MAg*//0.1Ag"/(+)
Kakwue mpoiieccbl mpoTeKaroT Ha KaToA€ U aHO/E?

15

Peakmus nporekaet no ypaBHeHuto N2 + O, = 2NO. KoHnieHTpanumu HCX0IHBIX BEIICCTB
no Havana peakuuu 0suta [N2]= 0,049 momns/mn, [O2]= 0,01 monb/n. Beraucnure
KOHIICHTpaIuio 3Tux BeniecTs, koraa [NOJ= 0,005 moib/.

16

Ha nefitpanuzanuio 0,943 r ¢pocdopucroii kucnorst H3POs uzpacxogosan 1,291 1
KOH. Bpruncinnte KOIM4ecTBO BEIIECTBA SKBUBAJIEHTA, MOJISIPHYIO MacCy SKBUBAJICHTA U
OCHOBHOCTbH KHCJIOTHI. Ha OCHOBaHMHM pacueTa HalMIIUTE YPAaBHEHHUE PEAKIUH.

17

Oueprusi ['mb6ca (cBoOOmHAs SHEprusi) U €€ U3MEHEHHE NMPU XUMHUYECKUX PEaKIIUsIX.
Hamnpasinenue XuMHUYECKUX IIPOLIECCOB.
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onb3ysich 3HaueHusMu AGY,, PearupyrolUX BEIIECTB, BEIMUCTUTE AGyy, peakiuu
SO, (r)+2H,S(r)=3S(x)+2H,0 () u ompenenuTe, MOXKET I OHA OCYIIECTBUTECS IPU

CTaHAAPTHLBIX YCIIOBUSX.

Bemectso AGY, kJlx /Monb
SO2(r) - 300,4
H2S(r) -33,01
S(x) 0
H20(r) -228,1
18 XapakTeprcTuka HOHHOHU cBsi3u CTerneHb HOHHOCTH CBs3H. D(PeKTUBHBIN 3apsin U

CTEINeHb OKUCIIEHUs aTOMOB. OCHOBHBIE TUITbI KPUCTAJUINYECKUX CTPYKTYP.
OnemeHTapHas siuelika. KoopamHaoHHbIe Yyiciia aTOMOB.

19 MoryT 11 IPOUCXOUTH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUN MEXKITY
BertectBamu: a) NHz 1 KMnOgs; 6) HNO2 u HI; B) HCI u H2Se? TTouemy? Ha ocHOBanuu
AJIEKTPOHHBIX YPAaBHEHHI paccTaBbTe KOA(PPHUIIMEHTHI B YpaBHEHUH PEAKIMH, UITYIICH 10
cxeme: KMnOs + KNO2 + H2SOs4 — MnSO4 + KNO3 + K2SO4 + H20.

20 Kaxoit cnoco6 o0pa3zoBaHusi KOBaJCHTHOM CBSI3H SBJISICTCS IOHOPHO-AKIIETTOPHBIM?
Kakue xumnueckue cBszu B noHax BF, ? Vkaxkure nonop u akuenrop. Kak o0bicHUT

TETPadIPHUECKOE CTPOCHHE MOHA?

10.5. Meronuueckue MaTepualbl, ONpPEICNSIONINE MPOLEAYPbl OLIEHUBAHMS 3HAHHWHA, YMEHHH,
HaBBIKOB U / WM OMBITA JCSATEIbHOCTH, XapaKTePU3YIOIUX dTarbl (POPMUPOBAHUS KOMIETEHIIUH,
conepsxkarcs B [TonmoxkeHnax «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M ITPOMEXYTOUYHON aTTECTALMH
crynentoB ['VAIIL, oOydarommxcss 1o mporpamMmamM BbICIIEro oOpazoBaHus» U «O MOIYIBHO-
PEUTHHTOBOM CHCTEME OIIEHKH KauecTBa yueOHOM paboThl cTyaeHTOB B 'Y Ally.

11. MeToauyeckue yKa3aHusl 1Jisl 00yYAIOUIUXCS 110 OCBOEHHUIO JUCHHUIIJINHBI
Lenpio IUCHUITMHBI SBISIETCS — MOJIYYEHUE CTYACHTaMH HEOOXOIUMBIX 3HAHUN, YMEHUI 1
HaBBIKOB B 00JIACTM XMMHH, YTO MO3BOJUT UM YCIIEHIHO PEIIaTh TEOPETUYECKUE U MPAKTUUYECKHE
3aauu B 00JIaCTH pa3pabOTKU M BHEAPEHUH MEp MO MOBBIIICHUIO Ka4eCTBa MPOIYKIINH.
OOyuaromyecss JODKHBI  OCBOMTh  JUCLHUIUIMHY IO OSKCIUTyaTallkd W PEMOHTY
TPAHCHOPTHOTO PagH0000pPYyJOBaHUS, OLIEHUBATh €r0 TEXHMYECKOE COCTOSIHHE, KOHTPOJIHPOBATH

0€30MacHOCTh IKCILTyaTalllK, 3aHUMAThCS €r0 MOJICPHU3AIMECH.

MeTtoauyeckue ykazaHus JAJsl 00y4aOIIUXCS M0 0CBOEHUIO JIEKIIMOHHOI0 MaTepuaJjia

OcHOBHOE Ha3HA4Y€HWE JICKIIMOHHOTO Marepuajga — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE M3JNI0KeHHEe ydeOHOro Marepuaia. HazHaueHre COBpEMEHHOM JIEKIIUN B PaMKaX
JUCIUIIMHBI HE B TOM, YTOOBI TOJYyYUTh BCIHO HMHPOPMAIMIO IO TeMe, a B OCBOCHUU
dbyHIaMEHTAIBHBIX TMPOOJIeM JUCIUIUINHBI, METOAO0B HAYYHOTO MMO3HAHUS, HOBEUIITNX JTOCTHKEHUN
Hay9HOW  MbICIM. B ydeOHOM mporecce  JIEKIMS  BBIMOJIHSIET  METOOJIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 ¥ HH(POPMAIIMOHHYIO (YHKIUU. JIeKIHs pacKpbiBaeT MOHATUHHBIA ammapar
KOHKPETHOW 00JacTH 3HaHUs, €€ TpoOJeMbl, JaeT IeIbHOE MPEACTABICHHE O JIUCIUILIIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU JUCIUILTUHAMH.

[InaHupyeMble pe3yIbTaThl IPH OCBOCHUH 00YYAFOIITMMCS JICKIIMOHHOTO MaTepraa;

— TIONy4YeHHE COBPEMEHHBIX, IEIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIIPENEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TeME;

—  TIOJIy4EHHE OTBITa TBOPUECKOM pabOTHl COBMECTHO C MPEIoAaBaTeIeM;

— pasBuTHe  NPO(EeCCHOHATHLHO—/ICTIOBBIX  KauecTB, JIOOBM K  TpeaMery |
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON pabOTHI;
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— IIOJIyYEHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH U TEXHHUKH U O MPOTHO3E
UX pa3BUTHUA Ha OV KaMIINe TObl;

— HayyuTCcsd METOAMYEeCKH oOpabaTbiBaTh MaTepuan (BBIICJIATH TIJIABHBIE MBICIH H
MIOJIOKEHUS, TPUXOANUTH K KOHKPETHBIM BBIBOJIaM, MTOBTOPSTH UX B PA3IUYHBIX (POPMYIHPOBKAX);

— TOJy4YeHHe TOYHOIO NOHMMaHUS BCeX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBI ~ MaTepuall MOXKET  CONPOBOXKAATHCA  JEMOHCTpalued  ClIailoB U
UCIIOJIb30BAaHMEM pa3JaTOYHOrO0 MaTepuaia MpH MPOBEJECHHH KOPOTKHX JHUCKyCCHM 00
0COOEHHOCTSX MPUMEHEHHS OTJICJIbHBIX TEMATHK 10 TUCIHITIIMHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

Beryruienne — yacTh J€KIUU, LEdb KOTOPOHM - 3aMHTEPECOBAaTh W HACTPOUTH ayJUTOPHUIO Ha
BOCHIpUATHE Yy4yeOHOro Marepuana. B ero cocraB BXoAsT:  (QOpPMYIUPOBKA TEMbI JIEKIHH,
XapaKTepUCTHKA €e — MPO(ecCHOHAIBHON 3HAYMMOCTH, HOBH3HBI M CTENEHU HU3YYEHHOCTH, LEIH
JEKLUU; M3J0KEHUE IUIaHa JIEKIMM, BKJIIOYAIOLIETO HAMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
MOJJIEKAIIMX PACCMOTPEHUIO HA JIEKIMHM;  XapaKTepUCTUKA PEKOMEHAYEMOM JIMTepaTyphl,
HEOOXOJMMOW Ui OpraHu3aldd  CAMOCTOSITEIbHOW Pa0OThI  CTYACHTOB; PETPOCHEKIIHS-
HaIlOMMHAHUE O BOIIPOCAX, PACCMOTPEHHBIX Ha— NPOILION JEKLUH, CBSI3b X C HOBBIM MaTEpUAJIOM,
yKa3aHUE Ha €ro pojib, MECTO U 3HAYECHHE B TAHHOW JUCLUIIIMHE, a TAKXKE B CUCTEME IPYTUX HAYK.

OCHOBHasl 4acThb - U3JI0KEHUE COJAEPIKAHUS JIEKLIIUHA B CTPOIOM COOTBETCTBUHU C IPEJIOKEHHBIM
1aHoM. BxirouaeT pacKphIBarONuid TEMY JIEKITUU KOHIENITYTbHBIA U (DAKTUIECKUN MaTepual, ero
aHalM3 M OICHKY, pa3JIMYHbIe CIOCOOBI apryMEHTAllMd W JI0Ka3aTelbCTBAa BBIJIBUTAeMbIX
TEOPETUYECKUX TOJIOKECHHIA.

3akiIoYeHne - MOJBEACHHE OOIEero Mrora JEKIuu, o0oOIieHne marepuana, (opMyIHpOBKa

BBIBOJIOB 10 TEME JIEKLIUH; OTBETHI HA BOIPOCHI CTYJEHTOB.
Jlig Hazjnexalero OCBOGHHs Kypca XMMHUH MCIOJB3YIOTCS CIIELUAIbHBIE HAIJIAIHBIE CPEACTBA, C
MOMOIIbI0 KOTOPBIX MOXXHO IepeAaBaTh CTyIEHTaM HMH(QOpPMAIMI0 O BEIIECTBAaX, OOBEKTaxX HU
cymecTtBe (U3MYECKUX M XUMHYECKHX NpeBpalieHuid. J[eMOHCTpamusi OIBITOB, MOJIENHU
KPUCTAIIMYECKUX PEHIETOK, TAaOIUIIbl U MJIAKaThl C SHEPreTUYECKUMH JuarpaMmmamMiu o0pazoBaHus
MOJIEKYJI, PEaKIHii ¢ KaTaJu3aTopaMu U 0e3 HUX U T.JI.

Ocy1iecTBiIeHNE KOHTPOJIS 32 BEJCHUEM CTYACHTAMU KOHCIIEKTa— JIEKIIUM; OKa3aHHe CTyJECHTaM
MOMOIIM B BEACHUM 3alUCH JIEKUMU — (aKUEHTHPOBAaHUE W3JIOKEHUS Marepuaya JIeKIHH,
BBIJICJIEHUE TOJIOCOM, MHTOHAIIMEH, TEMIIOM pedH Haubojee BaKHOW MH(OpMAIMH, UCIIOIb30BaHHUE
nays3 JJIs 3aIUCH TaOJINIL, CXEM)

MeToanuyeckne yKazaHus JJ1s1 00yYAKOLMXCS M0 MPOXO0KIAECHUI0 Ja00PATOPHBIX padoT

B xone BbImosHEeHUs 1a00paTOPHBIX paboTa 00yJarOMUIACs JOKEH YIIIyOUTh U 3aKPENUTh
3HAHUA, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOAMKOW M TEXHHKOW HKCIIEPHMMEHTA B
COOTBETCTBUM C  KBaJU(HUKAIMOHHOM  XapaKTepUCTUKOM  oOyuwaromierocs.  BwimomHeHue
71a00paTOPHBIX PabOT COCTOMT U3 SKCHEPUMEHTAIbHO-NPAKTHUECKOH, PacUeTHO-aHATUTHUECKOU
4acTEH U KOHTPOJBHBIX MEPOIPUITHUM.

BrimonnHeHne 1mabopaTopHBIX pabdOT 00yJarouuMcs SIBJISIETCS HEOTHEMJIEMOW YacThiO
U3y4eHHs] JTUCHMIUIMHBI, OIpenensieMoil y4eOHbIM IUTAHOM U OTHOCUTCS K CpPEICTBaM,
o0ecneynBaroIUM pelIeHUEe CIeTyIOIUX OCHOBHBIX 33/a4 y 00y4aroIerocs:

— TpHOOpEeTeHHEe HABBIKOB MCCIIEOBAHUS MIPOLECCOB, IBJICHUN U 0OBEKTOB, U3y4aeMBIX B
paMKax JaHHOM ITUCUUIUINHBI;

— 3aKpeIUICHHE, DPAa3BUTHE M JCTANU3ALUA TEOPETHUYECKHX 3HAHUHM, IIOIyYECHHBIX Ha
JCKIUSAX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— TNpHOOpEeTeHHE HABBIKOB CAMOCTOATENBHOM paboThI ¢ 1a00paTOPHBIM 000PYAOBAaHUEM H
npubopamu.

Metoanueckue yka3zaHus K BHIIOJTHEHHUIO JTa00PaTOPHBIX paObOT MPHUBEICHBI B!
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- XuMus : XUMUYECKUE PEaKIMH, BBI3bIBAIOUINE JJCKTPUUECKUN TOK, JIEKTPOIHBIC
MOTEHIMAJBI U ANEKTPOABIKYIIME CUJIBI : [ DJIEKTPOHHBIA pecypc]| : METOIUYECKHE YKa3aHHs K
BBITIOJTHEHHIO JTabopaTtopHoit padotkl / C.-Iletepl. Toc. yH-T adpOKOCM. TPHUOOPOCTPOEHUS ; COCT.:
1O. C. Huxomnaes, T. E. KpbutoBa. - OnekTpoH. TekcroBbie AaH. - CII16. : U3a-so I'YAIL 2015. - 19
c.

- Xumus. TemnoBoit 3ddeKT (FHTATBINS) XUMUYECKON peakiuu : [ DIeKTpOHHBIH pecypce] :
METOAMYECKHE YKa3aHUs K BBIIOJIHEHUIO J1JabopaTopHOi padoTsl / C.-IleTepb. roc. yH-T a3poKOCM.
npudopoctpoenus ; coct.: FO. C. Huxomaes, T. E. Kpbutosa. - DnektpoH. TekcroBbie AaH. - CII0. :
WN3n-Bo I'VAIIL 2015.-17 c.

- XuMmus : DKBUBAJIEHT. 3aKOH 3KBHBAJIEHTOB : [ DJIEKTPOHHBIN pecypc| : METOAMYECKHE
yKa3aHUs 10 BBINOJHEHUIO JabopatopHoit paborel / C.-Ilerep6. TOC. YH-T adpOKOCM.
npudopoctpoenus ; coct.: T. E. KpeutoBa, 1. B. Orypuosa. - DnekTpoH. TekcToBsie AaH. - CIIO6. :
N3n-Bo I'VAIIL 2016. - 15 c.

- Xumus. Kopposusa metamioB : [ DJIEKTPOHHBIM pecypc]| : METOOUYECKHE YKa3aHWs IO
BBIMIOJTHEHMIO JaboparopHbix padbot / C.-IletepO. roc. yH-T adpoKOCM. TPHUOOPOCTPOESHUS ; COCT.:
1O. C. Hukomnaes, T. E. KpbutoBa. - OnektpoH. TekcTroBbie AaH. - CII16. : U3a-so I'YAIL 2016. - 27
c.

Crpykrypa u ¢popma oTyera o JadbopaTopHoOi padore

1. Ilenb paGoTHI.

2. JlaGopaTtopHoe 000pyIOBaHHE.

3. OmnucaHue SKCIIEpUMEHTA.

4. OO6paboTka pe3ysbTaToB.
TpedoBanusi K 0(pOpMIICHUIO OTHYETA 0 JIA0OpaTOPHOIi padoTe

1. Oruér nmomkeH cofep)KaTh TUTYIBHBIA JUCT, a €ro COJAEpPKaHHE COOTBETCTBOBATH
oopmienuto, cormacuo 'OCT 7.32-2017. (3amonHeHHBbIE TAOIHIBI C MOJYyYCHHBIMH
SKCIIEPUMEHTAIBHBIMA JaHHBIMHM) HopmaTwBHas TOKyMEHTaIus, HeoOxomumas s
oopmiieHus, mpuBeaeHa Ha deKTpoHHOM pecypce 'Y AIT: https//guap.ru/standart/doc
BrimonHeHbI HE0OOXOTUMBIC PACUETHI.
[Toctpoens! rpaduueckiie 3aBUCUMOCTH OT 3a/IaHHBIX TapaMeTpPOB.
CrenaHbl BEIBOJEL.
BrimonHeHbl KOHTPOJIbHBIE 3aJaHKsI HA TeMY J1a00paToOpHOI paboOTHI.

oW

MeToanyeckue yKazaHusi VISl 00y4aOIIMXCS M0 MPOXO0KIEHHI0 CAMOCTOATEIbHOI padoThl

B xone BBIMOMHEHMS CaMOCTOATENBbHOM paboOThI, OO0YyYaroIIUiicss BBIMOJHSET padoTy IO
3aJJaHWI0O W TIPU METOJIUYECKOM PYKOBOJCTBE IpeErojaBareis, HO 0e3 ero HemocpeJCTBEHHOTO
y4acTHA.

B mporecce BBIOJNIHEHHS CaMOCTOSITENBHOM pPabOThI, y oOydaromierocs GopMHUpPYeETCs
nenecoo0pasHoe IIaHupoBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHHUS U
HaBBIKH B YCBOCHUHU W CUCTEMAaTH3aI[MH MPHOOPETACMbIX 3HAHUH, 00ECTIeYMBaET BEICOKUH YPOBEHb
yCIIEBaEMOCTH B NEPUOJl O0yUESHHsI, IOMOTaeT NOJIYYUTh HABBIKH MOBBIIICHUS TPO(HECCHOHATBEHOTO
YPOBHHL.

MeroauyeckUMH ~ MaTepualaMd,  HaNpaBISIONIMMH  CAMOCTOSITENIbHYIO  paloTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMNYECKUN MaTepHa 1o JUCIHILIINHE;

MeToanuyeckne ykazaHus JJ1s1 00yYAIOLMXCS MO MPOXO0KIACHUI0 TPOMEKYTOUHON aTTecTalum

[IpomexyTouHas aTTecTauus o0yyaroumxcs npeaycMaTpuBaeT OLICHUBaHUE
MIPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3yAbTAaTOB 00ydeHMs MO aucHumuinHe. OHa BKIIOYAeT B
ceost:

— 9K3aMeH — ¢opMa OLICHKH 3HAHUH, MOJYyYEHHBIX O00y4aloUIMMCs B MPOLECCe U3yueHUs
BCEH AMCLMIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOoThI, ClIOCOOHOCTH MPUMEHSTH X
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JUIsL  PEIIEHUsl TMPaKTUYECKMX 3a7ad. OK3aMEH, Kak IPaBHJIO, IPOBOJUTCS B IIEPUOA
HK3aMEHALIMOHHOW CECCUU U 3aBEepUIacTCid AaTTECTAlMOHHOM OLIEHKOH «OTJIMYHO», «XOPOILIOY,
«YAOBIIETBOPUTENIBHO», «HEYIOBIECTBOPUTEIBHOY.

Cucrema OLEHOK IIpM NIPOBEICHUM IPOMEXYTOYHOM aTTECTALlMM OCYIIECTBISIETCA B
COOTBETCTBUU ¢ TpeOoBaHusiMu [lomokennit «O TeKylmeM KOHTPOJIE YCIEBAaeMOCTH H
OPOMEXYTOUHOW arrectanmu cryneHToB ['YAII, oOywarommxcst Mo mnporpaMmaM BBICIIETO
oOpazoBanusi» U «O MOIYTBHO-PEHTHHIOBOM CHUCTEME OIICHKH KadecTBa y4eOHOH paboTh
crynentoB B 'Y AII».



JlucT BHECceHUs U3MEHEHUH B pabovyto MporpaMmy JUCHUTIIMHBI
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[Hata BHEceHus
W3MCHECHUM U
JIOTIOJTHCHUH.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH U JOTIOTHCHHH

JlaTa u Ne

MIPOTOKOJIA
3aceaHus
Kadeapsl

ITonnuce
3aB.

kadenpoii
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