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AHHOTAITUA

JuctumnnuHa «XUMHUsS» BXOAUT B 00pa30BaTENbHYIO MPOrPaMMY BBICIIETO 0OPa30BaHUS
10 HAITPABJICHUIO MOATOTOBKH/ crienmanbHocTh 14.03.01 «SnepHas sHEepreTka U TEIUIO(QU3HKaY
HamnpaBleHHOCTH «TeXHOIOTUN ynpaBiIeHUs B SACPHOM dHepreTukey». JMCIUIIINHA peanu3yercs
kadenpoit «Ne31».

JlucuuiuinHa HaueneHa Ha ()OpMUPOBAHUE Y BBIITYCKHUKA CISIYIOIINX KOMIETEHIUIH:

OIIK-1 «Cnoco0eH ucnoiap30BaTh 0a30Bbl€ 3HAHUS €CTECTBEHHOHAYUYHbIX JUCIHUIUIMH B
npoeCCUOHATIBHON  AEATENbHOCTH, NPUMEHATh METOJbl MaTeMaTUYecKOro aHalu3za u
MOJICIIMPOBAHMS, TEOPETUUECKOTO M SKCIIEPUMEHTAIBHOTO HCCIICJOBAHUS

Copep:kaHue NUCUUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C O3HAKOMJICHUEM
UCTOPUM XHUMHHM, a TaKX€ C OCHOBHBIMH HANpaBICHUSAMU W TEHACHUUSMH DPa3BUTHUSA
COBPEMEHHOM XMMHMH. OTa HayKa H3y4aeT MaTepUaIbHBIII MHUpP, 3aKOHBl €ro pa3BUTHS,
cnenu(UIecKyro XUMHUYECKyIo (opMy ABIDKEHHS MaTepuu. B mporecce u3ydeHHs XUMHU
BbIpa0aThIBA€TCs HAYYHBIM B3IJIS[ HA MUP. 3HAHHE XUMHUU HEOOXOAMMO Ui IJI0JOTBOPHOU
TBOPYECKOH JeATeIhbHOCTH OakanaBpa JIOO0N HANpaBICHHOCTH. 3HAHWE XHMHU IO3BOJISICT
chopMUPOBAaTh COBPEMEHHOE HAy4dHOE IPEACTaBICHHE O MAaTEepHH, BEUIECTBE KaK OIHOM U3
BUJIOB JBIKYIIEHWCS MaTEpPUM, MEXaHU3ME NPEBPALICHUN XUMUYECKUX COCIMHEHHUM, CBOMCTBAX
MaTEpUajIoB O XMMHUYECKHUX IpoIeccax B COBpeMEHHON TexHuke. [Ipu m3yueHun Kypca XUMUU
HE00XOIMMO TPOYHO YCBOUTH OCHOBHBIC 3aKOHBI, OBJIAJCTh TEXHHUKOW XUMHUYECKUX PACUETOB,
BbIpa0OTaTh HAaBBIKM CAMOCTOSITEILHOTO BBIMOJIHEHHUS XUMHUYECKUX OKCHEPUMEHTOB U
0000menust (akroB. IloHMMaHWe 3aKOHOB XHWMHUHM TIOMOXKET CTYACHTY B pPEUICHUU
9KOJIOTHUECKUX MpobsieM. 3HaHHe Kypca XUMUU HEOOXOUMO U JJIsl MOCJIEAYIOIIET0 YCIEIIHOTO
U3yYeHHS CTICIUATBHBIX JUCLIUIUINH.

[IpenogaBanue JUCHMIUIMHBI MpeayCcMAaTpUBAET cienytomme (OpMbl OpraHU3alUuU
y4eOHOT0 Tporiecca: JISKIUU, 1a00paTopHbIe padOThI, CAMOCTOATEIbHAS paboTa 00yJaroerocs,
KOHCYJIbTaIlHH.

[TporpaMMoii TUCHMITIMHBI TPEIyCMOTPEHBI CIEAYIONIME BHUABI KOHTPOJIS: TEKYIIHHA
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTalus B opMe K3aMeHa.

OO6m1as TpyJJ0OEMKOCTh OCBOCHHSI TUCIMIUIMHBI COCTABIISIET 3 3aU€THBIX €IMHUIIBI, 108 yacos.
SI3pIK 00yUeHUs IO JUCIUILINHE «PYCCKHID.



1. IlepeueHb mIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCLMUILIUHE
1.1. [enu npenogaBaHust JUCUUIUIHHBI

[lenb faHHOM JUCHMILIMHBI — YCBOGHHE CTYJIEHTaMHU TEOPETHUYECKHX OCHOB OOLIEH XMMMH,
XUMHUH BaXHEUIIMX 3JIEMEHTOB M HMX HEOPraHMYeCKUX COeIMHEHHH, (OopMHUpOBaHHE
XMMHYECKOIO MBIIUIEHUSI Y CTYAEHTOB, pa3BUTHE HABBIKOB MCIOJIb30BAaHUS CBEIEHUI O
(GU3UKO-XMMUYECKMX CBOMCTBAX PpAa3IUYHBIX CHCTEM JUI CHHTE3a COOTBETCTBYIOIIMX
COEJIMHEHUH, BHIIIOJIHEHUE TEPMOJIMHAMUYECKUX U KUHETUYECKUX PacueToB; IMpUOOpeTeHHe
HEKOTOPOT'0 OIbITAa 3KCIIEPUMEHTAIBHBIX MCCIEAOBAaHUM A pa3pabOTKH HOBBIX METO/IOB
CHUHTE€3a M TMpUJAHUS MaTepuajgaM 3aJaHHOM CTPYKTYphl U KOMILIEKCa CBOMCTB.
IIpencraBieHre BO3MOXKHOCTH CTYJIEHTaM pa3BUTh U IPOJEMOHCTPUPOBATH HABBIKM B
00J1aCTH NHHOBAIIMOHHBIX TEXHOJIOTUI

1.2. JucuuruiiHa BXOJUT B COCTaB 00s3aTelbHOI YacTu 00pa30BaTeIbHOM MPOrpaMMBI
BhIcIIeTo oOpasoBanus (nanee — OI1 BO).

1.3. TlepeuyeHb maaHUpyeMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUPYEeMbIMH pe3yibratamu ocBoenus: OIT BO.

B pesynbrare u3ydeHHs AUCHUILUIMHBI OOyYaroIMiCs MOJDKEH 00J1afaTh ClEAYIOIIMMU
KOMIETEHIMSIMHU WM UX yacTsMU. KoMneTeHIMy 1 MHAUKATOPbl UX JOCTH)KEHUS IIPUBEJICHBI B
tabmure 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kox v naumenoBanue | Kom u  HauMeHOBaHME  HMHAMKATOpa
KOMITETECHITHH KOMITCTECHITHH JOCTH)KEHUS] KOMITETCHIIUU
OIIK-1.3.1 3Haer 0a3oBble 3HAHUA B
00J1aCTH €CTECTBEHHOHAYYHBIX JAUCIUTUINH
U TOTOBHOCTb HCIOJb30BaTh OCHOBHBIE
3aKOHBI B npodeccuoHanbHOM
NeSITETbHOCTH, IPUMEHSTh METObI
MaTeMaTHYeCKOIro aHaJn3a u
OIIK-1 Crnioco0eH | MOJIenTupOBaHHUs, TEOPETUYECKOTO U
UCIIOJIb30BaTh AKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS
6a3oBble 3Hanug | OIIK-1.V.l  ymeer  nemMOHCTpUpPOBaTh
€CTEeCTBEHHOHAYUYHBIX | 0a30BbIe 3HaHUA B obnactu
JUCLUTUIAH B | €CTECTBEHHOHAYYHBIX JTUCUUTUINH u
npoecCHOHANBHOM | TOTOBHOCTh  KCIIOJNB30BaTh  OCHOBHBIE
ObmenpodeccuoHanbHbIe | AeSITETbHOCTH, 3aKOHBI B npogeccuoHaTBLHON
KOMITETEHITHH NPUMEHSTh  METOJIBI | JIeSITeITbHOCTH, MIPUMEHSTh METOIBI
MaTeMaTHYeCKOTro MaTeMaTH4eCKOro aHanmm3a u
aHanM3a U | MOJIETTUPOBAHUS, TEOPETUYECKOTO "
MO/JICIINPOBAHMS, HKCIEPUMEHTATBHOTO UCCIIEIOBAHUS
TEOPETHYECKOTO u | OIIK-1.B.1 BJIAACET HaBBIKAaMHU
HKCIEPUMEHTAIBHOTO | IEMOHCTpaIMy 0a30BbIX 3HAHHH B 001acTH
MCCJIETOBAHMSI €CTeCTBEHHOHAYYHBIX JVCTIUTUTAH "
TOTOBHOCTh ~ HCHOJB30BaThb  OCHOBHBIE
3aKOHBI B npodeccuoHanbHOM
NeSITeTbHOCTH, PUMEHSTh METObI
MaTeMaTHYeCKOIro aHaJn3a u
MO/JICJIMPOBAHMUS, TEOPETUYECKOTO U
HKCHEPUMEHTAIBHOTO UCCIIEJOBAHUS

2. Mecto nucuurmiuHbl B cTpykrype Ol
JucuuruinHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHUCS
IPY U3YyYCHHUHU CIICAYIOUIMX JTUCIUITINH:
— «®Duszuka»




— «MaremaTka. AHaATUTHYECKasi TCOMETPUS U IMHEHHas anreOpay
3HaHUs, TOJyYCHHbIE TMPU HW3YYEHUHM Marepuana JaHHOW JUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYEHHE, TaK U UCIIOIb3YIOTCS PU U3YUYEHUU APYTUX JUCLUTIINH:

— «DIEKTPOTEXHUKAN

— «MarepuasioBeieHHE»

— «ONEKTPOHUKA»

— «Tennodusukar

3. O0BeM U TPYIOEMKOCTh JTUCITUTUTAHBI
Jlannple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACNIBHBIX BHIOB y4eOHOI
paboTHI IO JUCIHUTUIHNHE (M pacIpeIelieHUue 3TOH TPYTOEMKOCTH IO CEMeCTpaM) MPeACTaBIICHBI B
Tabnure 2.

Tabauna 2 — O6beM U TPYJOEMKOCTh AUCLUILIINHBI

TpyaoeMkocTs Mo
Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
M3 nux uacoe npakmuyeckoii 0020MoeKu
Ayoumopnsie 3anamus, BCEro vac. 51 51
B TOM YHUCJIE:
nekuuu (JI), (qac) 34 34
npakTuueckue/cemunapckue 3ansatus (113),
(dac)
nabopartopubie paboTsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (dac)
sK3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 21 21
Buo npomesxcymounoii ammecmayuu’ 3a4er,
mudd. 3ager, sx3amen (3auer, Hudd. 3auq, OK3. OK3.
DK3.%*%*)

**k
[Ipumedanue: kaHaMIaTCKHi SK3aMeH

4. ConepxaHue AUCIUTUTMHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIUILUIMHBI ITO pa3jieiiaM U BUJAM 3aHSATHI.
Paznensl, TeMBI AUCIUILTHHBI U MX TPYIAOEMKOCTh TIPUBE/ICHBI B TAOIHUIIE 3.

Tabmuia 3 — Pa3znensl, TEMbI TUCIUIUIAHBI, KX TPYJIOEMKOCTh

Jexmmu | I13 (C3) JIP KII CPC
Pazgensl, TeMBI TUCIMITIIHHE
(dac) (qac) (dac) (dac) (qac)
Cemectp 2

Pazznen 1: BBeieHre B XUMHIO 1 5 3
Temal.l.Ilonarue BEIIECTBA u
XUMUYECKOM  peaklud,  OCHOBHBIE 1 1
OnpeIeICHUsI.
Tema 1.2
CrexnomMeTpuueckue 3aKOHBI. 2 1
OyHIaMEHTAIbHBIE TIOHSATUS M 3aKOHBI
XUMHH.
Tema 1.3. CnocoObl ompeneneHus 2 2




KOJIMYECTBA BCIIICCTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2. Ctpoenue BenecTa

10

Tema 2.1. OcCHOBHBIE CBEIEHUSI O
CTPOCHHUH aTOMOB; KBAHTOBBIC YHCJIA.

Tema 2.2. Ilepunoguueckuii 3axon .M.
Menneneena.

Tema 2.3. Xumudeckas CBsI3b, BHIbI
XHUMHUYECKOU CBSI3M.

Tema2.4. MeTon BaJIeHTHBIX CBSI3EH,
KOBAJIEHTHAS CBS3b.

Tema2.5s. Merton MOJIEKYJIIPHBIX
opbuTanei.

Tema2.6. HeBaneutnsle THUIIBI CBS3€Qi:
HOHHAsI CBS3b, METAJNIMYECKAas CBA3b,
BOJIOPOJIHAsT CBSI3b, CWJIBI Ban-nmep-
Baannca.

Pazgen 3. XwuMuYecKHEe CHCTEMBEI.
OOue 3aKOHOMEPHOCTH XHUMHYECKUX
IIPOIIECCOB.

15

Tema 3.1. DHepreruka XHMHYECKHUX
NPOIECCOB,  BHYTPCHHSS  DHEPTus,
SHTAJIBINS, YHTPOIIHSL.

Tema 3.2. SHEPTHs I'u60ca,
HATPaBJICHHOCTh XUMHYECKHX
MPOIECCOB, XHMMUYECKOe U (a3oBoe
paBHOBECHE.

Tema 3.3. CKopocTb XMMHYECKOM
pEeaKIy U METOJbl €€ PEryJIupOBaHMUS,
3aKOH JIeMCTBHS Macce,

Tema3.4. DOHeprus aKTUBAIIUH,
ypaBHeHUE AppeHuyca, mpaBuio BaHt-
lodda, KaTaJu3aTophl U
KaTaJIUTHYECKUE CUCTEMBI.

Tema  3.5.PacTBOpBI,  JIUCHEpCHBIE
CHCTEMBI, CIIOCOOBI BBIPAXKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DNEKTPOIUTHYECKAS
JIFCCOTIAAITHS, BOJIHBIC  PacTBOPHI
3JIEKTPOJIUTOB, BOJIOPOJIHBIN
MOKa3aTelb, peaKimu oOMeHa,
TUAPOJIU3 COJICH.

Tema3.7.CBoiicTBa paz0aBIIEHHBIX
pPacTBOPOB  HEIJNEKTPOJUTOB, BOJHBIE
pacTBOpHI AIIEKTPOJIUTOB, 3aKOH
pazbaBinenuss ~ OcTBasiibja,  3aKOHBI
Payns.

Pa3znen 4.0OCHOBBI 3J€KTPOXUMHUYECKHUX
MPOLIECCOB.

Tema 4. 1.oxucaIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIINH

Tema 4.2.XuMuuyeckue  UCTOYHUKHU




SJICKTPHUYCCKOI'0 TOKaA. I'anpBanmueckue
OJICMCHTBEI.

Tema 4.3.9nexTponus, 3aKOHBI
Qapanes.

Tema 4.4. Kopposust u 60pr0a c Heil. 1 4 1

Pasnen 5:CBoiicTBa NPOMBIIIEHHO-
BO)KHBIX DJIEMEHTOB M MX COCTMHEHUH

Tema 5.1. Kiaccel XUMHYECKHUX
COEIMHEHM, CBOMCTBA MPOMBILIIEHHO 2 1
BAKHBIX DJIEMEHTOB M UX COEIUHEHUIA.

Tema 5.2. XumMmuyeckas
HUaeHTU(UKAIHS. Mertobt
XUMHYECKOI'0 MCCJIEOBAHUS U aHAJIU3a
BEILIECTB U UX IPEBPALLCHUMN.

Wroro B cemectpe: 34 17 21

Hroro: 34 0 17 0 21

4.2. CopaepsxaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B TaOnwuIle 4.
Tabnuna 4 — CoaeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO [IUKJIIA

Howmep

pasnena HasBaHue u coneprxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

Pazpen 1 BBenenue B XuMuio.

Tema 1.1 [lonsiTie BemecTBa W XMMUYECKOW PEAKIMH, OCHOBHBIE TOHATHS U
o ONpeICIICHUS.

CrexuoMerpuueckre 3akoHbl. DyHIaMEHTaIbHbIE TOHATHS M 3aKOHBI XUMUU:
3aKOH COXPaHEHHMs] Macchl, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA, 3aKOH
KpaTHBIX OTHOUIEHWH, 3aKOH OOBEMHBIX OTHOLIEHUH. 3akoH ABoraapo,
CJIEAICTBHUS 3aKOHA ABOraipo.

Tema 1.2.

CriocoObl ompesiesieHus] KOJMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér
Tema 1.3. M? (MOJIIpHBIX Macc KBHBAJICHTOB) IS MPOCTHIX BEIIECTB, OKCHJIOB, KHUCIIOT,
OCHOBaHUH, coner. DaKkTop SKBUBAJIECHTHOCTH.

Paznen 2: CtpoeHue BeniecTBa.

OcHOBHEBIE CBCJACHUA O CTPOCHHH ATOMOB; KBanToBo-Mexanndeckas MOICIb
atoma. OpOuTanb, KBaHTOBBIE yKcia, ypaBHeHHe [pénunrepa, ypasHenue Jle-
bpoiinsa, ypaBuenue Ilnmanka, npuHIMn Heomnpeneia€HHocTH [eiizenOepra.
DnexkTpoHHO-TpaduuecKue GOpMyIIb.

Tema 2.1.

[Tepuonunueckuii 3akon [[.M.Menneneesa, cBs3p I1.C. co cTpoeHneM aroma.
Ileproapl, rpynmbl, IUaroHajdbHas 3aBUCUMOCTb. 3aKOHOMEDPHBIE M3MEHEHMS
CBOMCTB JJIEMEHTOB U coeAuHeHHH (d(PPEeKTUBHBIA paguyc, BSHEPruu
VMOHM3ALMH U CPOJCTBA K DJIEKTPOHY, dJIEKTPOOTPULIATEIBHOCTB).

Tema 2.2.

XuMHuecKkas CBA3b, BUJbl XUMUYECKOH cBsA3U. Bo30Oyka€HHOE M HOpMalIbHOE
COCTOsIHME aToMa. ['mOpuam3anus ANEKTPOHHBIX  o0nakoB.  CrocoObl
MEPEeKPbIBAaHUSl 3JEKTPOHHBIX O0OJIAKOB, CHUTMa- MH-JebTa-NePEKPbIBAHUS.
[IpocTpaHCTBEHHAs CTPYKTYpa MOJIEKYJI.

Tema 2.3.

MeTo BalICHTHBIX CBHSGﬁ, cI11oco0 06p8.30BaHI/I$I KOBAJIGCHTHON CBSI3U METO/I

Tema 2.4. . N .
Jlongona u I'eittnepa. I1oJIpHOCTH CBSA3M CBOMCTBA KOBAJEHTHOM CBSI3H.

Metoxa monekysipHbIX opOuTaneil. Ilopsinok u sHeprus cBsi3u. CBs3bIBaroIue

Tema 2.5.
Y pa3pBIXJISIONINE OPOUTAIIH.

HeBaneHTHbIC TUIIBI CBSA3CH: MOHHAS CBA3b, MCTAJJIMYCCKAA CBA3b, BOAOPOAHAA

Tema 2.6
CBsI3b, cwibl  Ban-gep-Baambca. KommuekcHble  coeguHenus.  Ponb




Howmep
pazzena

HaszBanue u conep:xkanue pas3esioB U TEM JIEKIIMOHHBIX 3aHATHI

KOMIUIEKCHBIX CO€IUHEHHUM B MPUPOJIE U TEXHUKE. Teopus KpUCTATITUYECKOTO
nosist. KonieHcupoBaHHOE COCTOsSIHME BellecTBa. TBep ible BEIECTBA.

Pa3nen 3

Xumudeckue cuctemMbl. OO0IMe 3aKOHOMEPHOCTH XUMHYECKUX MPOIIECCOB.

Tema 3.1.

DHepreTuka XMMHUYECKHUX TPOIECCOB, BHYTPEHHSSI YHEPTHs, TEIIIOBOK P deKT
XUMHUYECKUX peakuui, 1-u, 2-i, 3-i 3aKOHbl TEPMOJUHAMUKHN, DHTPOIHS, KaK
(GYHKITUS COCTOSIHVSI, SHTIBINSL. XUMUYCCKUI MOTCHITHAIL.

Tema 3.2.

sHepruss ['mOOca, HANpaBICHHOCTh XUMHYECKHUX MPOIECCOB, XUMHUYECKOE M
(hazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHYECKON PEAKIIMU U METO/BI €€ PETYJINPOBAHUS, 3aKOH IEHCTBUSA
Macc. YpaHenue ['ynnOepra um Baare. MosekynapHOCTh peakiiM, MOPSIOK
peakuuu. 3aBUCUMOCTb CKOPOCTHM XUMHYECKOH pEakUUu OT KOHLEHTpAaLUU.
KoncranTa ckopoctu ¢pu3nyecKkuil CMbICI.

Tema 3.4

OHeprust akTUBAallMM, YypaBHeHHe AppeHuyca, mnpaBwio Baut-T'odda,
KaTaJu3aTopbl U KaTaJuTU4ecKue cucteMbl. OCHOBHOM MOCTYJIAT XUMUYECKOU
KMHETUKH, KUHETUYECKOE ypaBHEHHME. BiusHue Ttemmneparypbl Ha CKOpPOCTb
XUMHUYECKOM peakluu, YypaBHEeHHE AppeHuyca. MexaHu3M NpPOTEKaHUs
KAaTaJIUTHYECKUX peakuuid. Xumudeckoe paBHosecue npuHuun Jle-Illarense.

Tema 3.5

PactBophl, aucnepcHbie CHUCTEMBI, CIIOCOOBI BBIPAKEHHUSI COCTAaBa PacTBOPOB.
TepMoanHaMuyeckue XapaKTepUCTUKU TMporecca oOpa3oBaHHsSI PACTBOPOB.
CUJIBHBIC U CJIa0bI€ AJICKTPOJUTHI, MOHHBIE PABHOBECHS B BOJHBIX PaCTBOpAX,
MIPOU3BEJICHUE PACTBOPUMOCTH

Tema 3.6

DNEeKTPOIUTUYECKass  JUCCOLMAlUS, BOJHBIE PAaCTBOPHI  DIIEKTPOJUTOB,
BOJOPOJHBIN [1OKA3aTeNb, pEaKLMU 00MEHa, TUAPOJIN3 COJIEH.

Tema 3.7

CpoiicTBa pa30aBIEHHBIX pPAcTBOPOB HEdNEKTPOJIUTOB, KosuraTuBHbIE
CBOMCTBa pacTBOpoB, 3akoHbl Payns. Kpuockonuss  DOyimuockomnusi.
OcMmotnyeckoe mpapienue. 3akoH I'eapu. M3otonndeckuii ko3 uimeHr.

Pasnen 4.

OCHOBBI 3JIEKTPOXUMHUYECKUX ITPOLIECCOB.

Tema 4.1.

OKHUCIIUTEIIEHO-BOCCTAHOBUTEIBLHEIC pCaKIuu, 3J'IeKTp0HHBII71 6aJ1ch,
MOJISIpHI:IC MAacCChl OKBUBAJICHTOB OKHMCJINTCIISA 1 BOCCTAHOBHUTCIIA.

Tema 4.2.

XUMHUYECKUE UCTOYHUKHM DJIEKTPUYECKOrO TOKA. ['albBaHUYECKHUE DJIEMEHTHI,
CTaHJApTHBIE JJIEKTPOJHBIE IOTEHUHWAbl. J[BOWHONW >SIEKTPUYECKHH CIIOW.
VYpaBHenne HepHcra. PaBHOBECHBIN. 31€KTpoAHBINA noTeHIMaNn. CTaHIapTHBIN
BOJIOPOJIHBIN JIEKTPO/I.

Tema 4.3.

3J'ICKTpOJ'II/I3, 3aKOHbI dbapa;[e;{. KaTOIIHBIC U aHOJHBIC MPOUCCChI paCTBOPOB U
pacIiyIaBOB 3JICKTPOJIMTOB.

Tema 4.4

Koppo3us u OGopbba ¢ Hel. VYpaBHEHHs KOPPO3UMHBIX TIPOIECCOB C
KHUCJIOPOJTHOM W BOJOPOAHOM aenoisipu3anueir. CriocoObl 3alUThl OT KOPPO3UHU
— XHMUYECKHE, DIEKTPOXUMHUYECKHE (METaINTMYeCKHe- KAaTOAHbBIE, AHOIHbBIE
OKpbITHUS). JlernpoBaHue MeTalJIOB.

Paznen 5.

CBolicTBa MPOMBIINIJICHHO BAXXHBIX 3JICMCHTOB U HUX COGI[PIHGHPIﬁ. IMMOJIYUCHHE
MeTauioB. MeTanndecKre CIIaBbl 1 KOMITO3HTEI.

Tema 5.1.

Knaccel XMMHYECKMX COEAMHEHHM, CBOWMCTBA MPOMBIIUICHHO Ba)XXKHBIX
3JIEMEHTOB U UX coennHeHni Kommno3uimonneie Marepuaiibl. Kepmersl. Xumus
metamwioB (Al,Fe, Sn,Pb,Mo) Xumus nemeramios: C,Si,S , dpymiepeH, kapOouH.
TomnuBa (TBEpOoOE, >XKUAKOE, Ta30BOE), CMa304YHbIE MaTepHabl, MOTOPHBIE
Macia.

Tema 5.2.

Xumudeckass wuaeHTUGUKaKA. MeToAbl XHWMHUYECKOTO HWCCIEIOBAaHUS H
aHalii3a BEIIECTB M WX NpeBpamieHuil. KauyecTBEHHBI M KOJWYECTBEHHBIN
aHanus. (I'paBuMeTpuYecKuii, THTPUMETPHUUECKUN, KOMILTIEKCOHOMETPHUUECKHIA
METOJIbl aHAJIN3A).




4.3. Ilpaktuueckue (CEeMHUHAPCKUE) 3aHATHS

Tembl IpaKTUUECKUX 3aHATUH U UX TPYIOEMKOCTb IPUBEACHBI B TAOIHIIE 5.
Tabnuua 5 — [IpakTuyeckue 3aHATHs U UX TPYLOEMKOCTb

N3 Hux Ne
No | Tewmsbl mpakTuueckux | @OpMbl IpakTUUYECKUX | TpPyHOEMKOCTh, |IPAKTHYECKOU [pasjaesna
/11 3aHSATUN 3aHATHHI (dac) MOATOTOBKH, | JUCITHII
(uac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO
| |
Bcero
4.4, JlabopaTOpHbIE 3aHITHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYJAOEMKOCTh PUBEIACHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJIOEMKOCTh
s
HUX Ne
Ne HaumenoBanue n1abopaTOPHBIX Tpyn MPAaKTUYEC | paszena
/o pabor OCMKOCTE, KOH ITUCLAILIIA
(ac) MOJITOTOBK | HBI
u, (Jac)
| Cemectp 2
CrexuomeTrpuueckue 3aKOHBI. 2 1
1 OyHIaMEHTAIbHBIC TIOHATHS ¥ 3aKOHBI
xumun. CrocoObl onpeieNIeHus] KOIU4eCTBa
BEIIECTBA.
2 Omnpenenenne M’ dKBHBalIeHTa MeTaslIa 3 1
3 Onpenenenne TemioBoro dpdexra peakiuu 4 3
HEUTpaJIM3aLUU.
W3mepenne U pacueT  DIEKTPOTHBIX 4 4
4 MTOTEHITNAJIOB METaJJIOB u SJIC
raJIbBAHUYECKUX JIEMEHTOB.
Xumuueckas u JJIEKTPOXUMHYECKAs 4 4
5 KOppo3us, Uccnenosanue KOppO3Uu
METAJJIOB U OTMPEJCIICHNe WHTHOUTOPHOTO
ahdexra.
Bcero: 17

4.5. KypcoBoe nMpoeKkTHpoBaHUE/ BBHITIOJIHEHHE KYPCOBOH PabOTHI

Y4eOHBIM IIaHOM HE TIPEIYCMOTPEHO

4.6. CamocTtosiTenpHas paboTa 00ydaronIuxcs
Buasl camocTosTenbHON paboThI U €€ TPYA0EeMKOCTh PUBEIEHBI B Ta0IuLe 7.
Tabauna 7/ — Busbl camocToaTeabHON paboThl M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosTensHOM paboThI
qac qac
1 2 3
N3ydyeHne TeOpEeTHYECKOro  MaTepuaa
10 10
qucturaael (TO)
PacuerHo-rpadmueckue 3amxanus (PI'3) 1 1
IlonrotoBka K TEKylIEMY KOHTPOJIKO 4 4




ycrnieBaemoctu (TKY)
Jomarmree 3aganue (J13) 2 2
IToaroroBka K MPOMEKYTOUHOMN 4 4
arrectanuu (I1A)
Bcero: 21 21
5. Ilepeuens y4eOHO-METOIUIECKOTO obecrieueHus

JUISL CAMOCTOATENbHOM pabOThI 00YUYaAOIIUXCS TT0 TUCIUIUIMHE (MOIYJTIO)
Y4eOHO-MEeTOAMYECKHE MaTepHalbl IS CaMOCTOSTENBHON paboThl 0OyYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepedeHb MeYaTHBIX U FITEKTPOHHBIX YUEOHBIX M3TAHHUN

[TepeyeHp neYaTHBIX M AJIEKTPOHHBIX YYSOHBIX U3aHHUI PUBE/ICH B TadwmIe 8.
Ta6uuia 8— [lepeueHp nevyaTHBIX M MJICKTPOHHBIX YUEOHBIX U3IaHUIT\

[udp
URL anpec

bubnuorpaduueckas ccplika

KonnuectBo

JK3EMIUIIPOB B

oubnnoTeke
(xpome
AJIEKTPOHHBIX
9K3EMILISPOB)

https://urait.
ru/bcode/38
8983

I'muaka, H.JI. Obmas xumus B 2 T: y4eOHHK s
akajgemudeckoro  OakamaBpuata/ H.JL. I'muuka; tmon
penakuueir B. A. [lonkoBa, A.B. babkoBa. — 19-¢ wu3nm.,
nepepab. u Jgon.— Mocksa: WM3garenscTBO FOpaiir,
2016. — 729 c. — (bakamaBp. AkameMHYECKHHl Kypc). —
ISBN 978-5-9916-6445-5. — Texkcr : anekrponsbiit // DbC
Opaiit [caiiT].

https://urait.
ru/bcode/43
2806

OOmiast u HeopraHuyeckas XHMHUS. 3aJadyHUK: ydeOHOe
nmocobue ana akamemuueckoro OakamaBpuata / C. C.
babkuna [u np.] ; nox penakuueir C. C. babkunoit, JI. JI.
Tomunoi. — Mocksa : 3narensctBo HOpaiit, 2019. — 464
c. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texkcr : snekrponHbii // DBC IOpait
[caiiT].

OKHCANTENHEHO-BOCCTAHOBUTEILHBIE MPOLIECCHI: [
DnexTpoHHBIH pecypce] : yuebnoe nocodue / T. E. Kpbuiosa,
T. U. dommueBa ; C.-Iletep6. roc. yH-T a’poOKOCM.
MpUOOPOCTPOEHUS. - DJIEKTPOH. TEKCTOBbIE NaH. - CaHKT-
ITerepOypr : M3n-Bo I'YAIL 2019. - 77 c.

54 K68

Oomrast xumus : yueObnuk / H. B. KopoBuH. - 6-¢ u3zz., ucnp.
- M. : Beicm. mik., 2005. - 558 c.

194

54 X45

Xumus : yaeOHuk s By3oB / A. A. T'ypor [u np.]. - 2-¢
u3M., crep. - M. : MI3a-so MI'TY um. H. 3. baymana, 2004. -
784 c.

15

OOmast xumus [ OmnextpoHHBIN pecypc] y4eOHo-
Meroandeckoe nocobue / T. E. Kpsinora ; C.-Iletep0. roc.
YH-T a3pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBbIE
nad. - CII0. : M3a-Bo 'VYAIL 2016. - 98 c.

54 A95

JlabGopaTtopHble W CEMHUHApCKUE 3aHATHUS 10 O0Omel wu
HEOPTraHWYECKOH XUMHUU yuebnoe mocoobme / H. C.
AxwmetoB, M. K. Azu3zosa, JI. U. bageiruna. - 6-¢ u3a., crep.

10




- CIIO. : JIans, 2014. - 367 c.

I'enppman, M. W. Heopranmueckas xumus : ydeOHOE
https://e.lan | moco6ue / M. U. T'enbpman, B. I1. FOctpaToB. — 2-¢ u3n.,
book.com/b | crep. — Canxkr-IlerepOypr : Jlanb, 2009. — 528 c. — ISBN
00k/4032 | 978-5-8114-0730-9. — Tekcr : snekrponusiii // JlaHb
AJIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.

OcHoBBI 00mIelt xumuM : yueOHoe mocodme / B. M. 20

SHESS | B bumos. - 2-c man, - M. : IHOPA-M, 2017. - 256 c.

7. IlepeyeHb MIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
[Mepeuens IIEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB UH(OPMAIIMOHHO-
TEJICKOMMYHUKAMOHHOW ceTH «/HTepHeT», HEOOXOMUMBIX [UIi OCBOCHUS IHCIHILINHBI
npuBesieH B Tabimue 9.

Tabmuma 9 — IlepedyeHb AJIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-

TEJIEKOMMYHUKAIMOHHOU cetu «HTepHeT

URL anpec HaumenoBanue

http://www.xumuk.ru/ CaiiT 0 XUMHH

http://www.hemi.nsu.ru OCHOBBI XMMHUH: 00pa3oBaTeIbHbIHI
CalT AJIs CTY/IEHTOB

http://lib.aanet.ru/jirbis2/index.php? DJIeKTPOHHBIE pecypesl

option=com_content&view=article&id=28&Itemid=393 | oubauorexu

8. Ilepeuyenp nH(POPMAIIMOHHBIX TEXHOIOTUI
8.1. TlepeyeHp mpOrpaMMHOTO OOCCIICUCHHUS, HCIOIB3YEMOr0 TIPU OCYIIECTBICHUN
00pa30BaTeNbHOrO MpoIecca Mo JUCIUILINHE.

[TepedeHs UCTIOIB3YEMOTO MTPOTPAMMHOTO OOECTICUeHHS TIpeicTaBieH B Tadymie 10.

Tabnuua 10— Ilepedyens nporpaMMHOro o0ecreyeHHs

Ne /m | HaumenoBanue

He npenycmotpeno

8.2. IlepeueHp MHPOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCTIOIB3yEMBIX MPU OCYIIECTBICHUN
00pa30BaTEIILHOTO MPOIIecca MO TUCITUTUTHHE
[lepeuenp uCHONB3yEMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabaume 11.

Tabmuua 11— Ilepedyenp HHPOPMALTMOHHO-CIIPABOYHBIX CUCTEM

Ne /m | HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 0a3a
CoctaB MaTepHalbHO-TEXHHUECKONH 0a3bl, HEOOXOAUMOW M  OCYIIECTBICHUS
00pa30BaTEIILHOTO MpoIiecca Mo TUCITUILUIHHE, TIPEICTaBICH B TabmuIel2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 6a3bl

Howmep
Ne . . ayAUTOpUU
HanmenoBaHue cocTaBHON YacTU MaTepUaIbHO-TEXHUYECKOM 0a3bl
/T (pu
HE00XO0TMMOCTH)
1 | JlekunoHHas ayAUTOPHUS C HWCIIOJIB30BAHUEM JIEMOHCTPAIIMOHHBIX 32-01
tabmui u cxem, [leproaudeckoii cucteMbl XuMu4eckux snemenToB | ([actemno,15)
J.M.Menneneena, 00pasios MHHEPAJIOB, MoJeIen




IIPOCTPAHCTBEHHBIX PEIIECTOK.

2 | Cnenuanu3upoBaHHas XUMHYECKast  Jrabopatopusi ¢ 33-02, 33-04
WCIIOh30BAaHUEM JEMOHCTPAIIMOHHBIX TUTakaToB, JjabopatopHbix | (["acremno,l5)
CTCH/IOB M YCTaHOBOK JJISl OMpECNICHUs SKBHUBAJICHTA METalIa,
WU3MEPEHHUsT AJIEKTPOIHBIX IMOTCHIIHAIOB, CKOPOCTH KOPPO3WH-
METAJUIOB - MWUIMBOJBTMETPHI; AHAIMTUYECCKHE U DIIEKTPOHHBIE
BECHI; JIabopaTtopHbie pH-MeTpsl, IEHTpU(dYTH ¥ KaJIOPHUMETP.

10. OueHouHbIe cpeaCcTBa ISl MPOBEICHUS MPOMEKYTOYHON aTTECTAIlUN
10.1. CocraB OLEHOYHBIX CpPEACTBUIA MPOBEIEHHUS MPOMEXKYTOUHOM AaTTEeCTalluu
0o0yyJaronuxcs no JUCHUIIIMHE TpUBEeH B Tadymie 13.

Tabnuna 13 — CocTaB OIEHOYHBIX CPEICTB JIJIsl MPOBEACHHS IPOMEKYTOYHON aTTeCTaIluu

By npomMexxyToOUHOM aTTecTanuu IlepedyeHb OIICHOYHBIX CPEACTB

DK3aMeH

Crucox BOIIPOCOB K 5K3aMCHY;,

10.2. B kauecTBe KpHTEpHEB OLEHKH YpPOBHsS CHOPMHPOBAHHOCTH (OCBOCHHS) KOMITETCHIIUI
00yyaromuMucs NMpUMEHseTCsl S-OanbpHas MIKajla OUEHKH c(hOPMUPOBAHHOCTH KOMIIETEHIIHH,
KOoTOpas npusefeHa B Tabnuue 14. B TeueHue cemectpa MoxeT ucnoiyib3oBarbes 100-0amibHas
LIKaJla MOAYJIbHO-PEUTHHIOBOM CHUCTEMBl YHHUBEPCHUTETA, IPaBUJIa HCIOJIb30BAaHUS KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPpMaTUBHBIM akToM ['Y AIL
Tabnuua 14 —Kpurepuu oLeHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETSHLUH

Or1eHKa KOMITETEHIHI

5-0ajuipHAas mKaia

XapakrepucTrka c(hOpMHUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiics TiIyOOKO M BCECTOPOHHE YCBOMJ IPOrpaMMHBIN
MaTepuall;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEILHO U TPAMOTHO €r0 U3/1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JOMOJHUTEIBHOM JHMTEPaTypHl,

«OTJIMIHOY J
GATTCHOND TECHO MPHUBS3bIBAECT YCBOCHHBIC HAYYHBIC MOJIOKEHHUS C MPAKTHUYECKOM
JIESITSIIBHOCTHIO HAIPABJICHHS;
— yMeIno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJTaeT BBIBOABI K 00OOIIEHHS;
— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX MIOHITHMA.
— 00yyJaromuics TBEPIO YCBOWI MPOTPAMMHBIN MaTepraj, TpPaMOTHO U
[0 CYIIeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,
«opomon — HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH; }
— YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECCKOW JESITEIbHOCTHIO
«3a4TEHO»
HaIPaBIICHUS;
— apryMEHTHPYET Hay4YHbIC TIOJIOKEHUS;
— JIeJTaeT BBIBOABI K 00OOIIEHHS;
— BJIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSITHH.
— oOyuaromuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
M0 CYIIECTBY H3JaraeT €ro, OMHMpascCh HAa 3HAHUS TOJHLKO OCHOBHOMU
JTUTEPaTypHI,
— JIOIyCKaeT HeCYIIECTBEHHbIE OMUOKH U HETOYHOCTH;
«yJIOBIICTBOPUTEITLHOY .
GAUTOHON — UCTIBITBIBACT 3aTPYJHEHUS B IMPAKTUYCCKOM NPHUMCHEHUW 3HAHUI

HaIpPaBIICHUS;

— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;

— 3aTpyHsAeTCS B (POPMYIMPOBAHUU BBIBOJOB M 0000LICHUI;

— YaCTUYHO BJIAaJEET CUCTEMOM CIELMAIN3UPOBAHHBIX MOHSATHH.




Or11eHKa KOMITETEHITHN

5-0auibHas mKaina

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIHIH

—O6y‘l&IOH.IHfIC§I HEC YCBOUWII 3HAYUTENILHONM YacTH nporpaMMHOIO

HCTOYHOCTH

MaTepHana;
— JIONTyCKaeT  CYIICCTBCHHBIC  OMIUOKU U
«HEYIOBJICTBOPUTEIILHO) i
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAINPABIICHUY;
«HE 3a4TEHO»

— He popMYJIUpPYET BHIBOAOB U 0000IIECHUIA.

— UCHBITBIBACT TPYAHOCTU B IPAKTUYCCKOM IIPUMCHCHUN 3HaHPII>i;
— HC MOXET apryMCHTHUPOBATH HAYUHBIC ITOJIOKCHU A,

10.3. TumnoBble KOHTPOJIbHBIE 33IaHUS WM UHBIE MATEPHAIIBI.
Bormpocs! (3amaun) nis sK3aMeHa mpeIcTaBiIeHbl B Taomwmie 15.

Ta6mmma 15 — Borpocs! (3amaun) 115 2K3aMeHa

No /it [Tepedyens BompocoB (3a1a4) s IK3aMeHa Kon
WHJMKaTOpa

1. KBaHTOBO-MeXxaHn4ecKasi MOJIEIb CTPOCHUS aTOMa. OIIK-1.3.1

2. Atom. Ilpunuun HeomnpenenenHoctu ['eitzenOepra. Ypasuenue | OIIK-1.V.1
e bpoiins. Bonnoast GyHKIms.

3. VYpasuenue lllpenunrepa. KantoBsie uucna. [Ipunnumn 3anpera | OIIK-1.B.1
[Taysu. IlpaBuno Xynna, KnedkoBckoro.

4. [Tepuoanueckast cucrema .M. Menneneena OIIK-1.3.1

5. [lepponnuHOCT, UW3MEHEHUS CBOMCTB 3iemeHTOB: paauyc | OIIK-1.V.1
aTOMOB M WOHOB, YHEPIMH MOHM3AIMH, CPOACTBO K DJIEKTPOHY,
AIEKTPOOTPHUIATEIBHOCTD,  OKUCIUTEIHHO-BOCCTAHOBUTEIbHAS
crnocoOHocTh. CBsa3b I1.C. co cTpoeHneM atoma.

6. OcHOBHBIE THIIBI XUMUYECKOM CBsA3U. KoBajieHTHAas CBSI3b. OIIK-1.B.1

7. Teopust rubpuauzanuu u reomerpus Mosiekyl. [lomsprocts u | OITK-1.3.1
MOJISIPU3YEMOCTh KOBAJICHTHOMW CBSI3U U MOJIEKYJI

8. MesxMoJIeKyJIsIpHbIE B3auMOIeHCTBUS. BoiopoaHas CBs3b. OIIK-1.V.1

9. XHUMUYECKasi TEPMOJMHAMUKA OIIK-1.B.1

10. XUMHYECKasi KHHETUKA. XMMUYECKOE PABHOBECHE. OIIK-1.3.1

11. PactBopel. CriocoObl BhIpakeHHsS KOHIIEHTpairuu pactBopos. | OIIK-1.V.1
CBoiicTBa pacTBOPOB

12. Jlucnepcusie cucteMbl. [I0BepXHOCTHBIE SABICHUS OIIK-1.B.1

13. PacTBOpBI 371€KTPOTUTOB. DIIEKTPOIUTHUECKAS TUCCOIHAIUS OIIK-1.3.1

14, Juccoumanust Boawl. Juccomumamumss KuciaoT U ocHoBanui. | OIIK-1.V.1
Bonopoanslil nokasaresnb

15. [TpousBenenue pactBopuMocTH. HonHO-0oOMeHHBle peakuuu. | OIIK-1.B.1
['upponus cosent.

16. OKHCIUTENPHO-BOCCTAHOBUTENBHBIE PEAKIIMH OIIK-1.3.1

17. [lonsiTne «OneKTpoaHbIM NOTeHIHA». Onekrpoxumuyeckue | OIMK-1.V.1
MPOLIECChl. DIEKTPOJIN3 PACIIIABOB U PACTBOPOB

18. O6mme cBorictBa MetaiwioB. Kopposus metammoB. Meroast | OIIK-1.B.1
3aIIUTHI OT KOPPO3HH.

19. Konctpyknnonnsie Metamuibl. Amtomunuil. Xpom. XKeneso. OIIK-1.3.1

20. [Tosnumepsl. OIIK-1.Y.1

21. XuMuyeckasi HACHTU(UKAIIKSI, aHAIU3 BEIIeCTBa OIIK-1.B.1

22. KoHnnentpanuu, crnocoObl BeIpaKeHU KOHIeHTpanui. 3amada: | OITK-1.3.1
BblyucIUTh MNPOLEHTHYIO KOHILIEHTPAILMIO a30THOM KHCIIOTHI
p=1,05 r/Monb, ecau H3BECTHO, YTO KOHIICHTPAIMS HOHOB
BOJOPOJA B pacTBOpe cocTapseT 6.33-10° mons/n

23. IToustTne o kBaHTOBBIX uuciax. Hammcate snextponnsie | OITK-1.V.1




dopmymsr: Ca®* Sc, FY.

24.

Konuenrtpanuu, CIIOCOOBI BBIPAKECHHI KOHLIEHTPaLUi.
Momsprocts pactBopa Al2(SO4)3 paBHa 0,1 moxb/m, p=1,02 r/mi,
paccYUTaTh OCTAJIbHBIE TUIIbI KOHIIEHTPALUN

OIIK-1.B.1

25.

Han 1% pactBop H2SO4, p = 1 1/ M1, paccuutath Cm, Cn, Cm, T,
¥ (MOAsIpHOCTH, MOISUIBHOCT, HOPMAJIBHOCTb, TUTP, MOJISIPHYIO
JIOJTIO TTOJIYYEHHOT'O PacTBOPA).

OIIK-1.3.1

26.

KoHcranTta paBHOBecuss XMMM4YECKUX peakuumi.  Hammmmre
MaTEMaTHYECKOE BBIPA)KEHNE KOHCTAHTHl PABHOBECHS PEAKLUM:
2A(r) +B2(r) =2AB (r) u ompenenutre, B KaKyl CTOPOHY
CMECTHUTCSI pAaBHOBECHE ITPU YBEJIMYEHUH OOLIET0 JaBJIECHUSI.

OIIK-1.V.1

27.

Ha BoccranoBnenue 7,097 okcuja JIBYXBaJE€HTHOTO MeTasuia
Tpedyercs 2,24n Bomopoaa (H.y.). BeMUCINTE SKBUBaJCHTHBIC
Macchl Okcua U Metayia. Yemy paBHa atomHasi macca Me?

OIIK-1.B.1

28.

Onpenenuth B KaKOM HAaMpaBiICHUH OyJeT MPOTEKaTh PEaKIIHs
[P CTAaHIAPTHBIX YCIOBUAX:

COCl2 «» CO+ Cla.

BemecTBo AG x]Ix/Momb
CO -137,2

COCl2 -210,4

OIIK-1.3.1

29.

CKOpOCTh peaklM B TOMOTE€HHBIX cucTeMax. DaKTophl,
BIMSIOIINE HAa CKOPOCTh pEaKIMu. 3aKOH JCHCTBUS Macc.
Koncranta ckopoctu. CBsi3b  KOHCTaHTBl ~ XUMHUYECKOI'O
paBHOBECHsI C KOHCTaHTaMHU CKOPOCTEH MpsMOHW W 0OpaTHOM
peaKuui.

OIIK-1.V.1

30.

Bbuucnurte  HopmanmpHOCTh — pactBopa HCL, ecnm s
Heirpanuzamun 20 mu pactBopa HCI uzpacxomosano 10mi 0,2
N pactBopa KOH

OIIK-1.B.1

31.

[Tpu Kakou TeMIIepaType CTaHOBUTCS BO3MOKHBIM

camorpou3BoiibHOE TpoTekanue peakuuu: 2HgO (k)< 2Hg(x)+

O2 (r). 3aBucumocteto AH u AS mpeneOpeus. Beraucnute AG
€aKIIMH.

BemtectBo

AH x]J]x/Momnp

AS Jlx/monpeK

HgO(x)

-90,8

70,3

Hg (%)

0

76,1

O2(1)

0

205,4

OIIK-1.3.1

32.

Bonopoanslii mokasares.
H2S04, o=1

Boruucoute pH 0,01N  pactBop

OIIK-1.V.1

33.

Xumnueckoe paBHoBecue. [Tpunuun Jle-Illarense. Onpenenurs,
B KakOM HANpaBJICHUM NPOU30UIET CMEIICHHE  PaBHOBECHUS
XUMUYECKON PEAKLIUU:

2NH3 <> N2(r) + 3H2(r ) AH =+92,4

IpU:

a) MOBBILLIEHUH TEMIIEPaTypbl

0) MOHM)KEHUH JaBJICHUS

B) YBEJIMYCHUH KOHIICHTpAIMK N2

OIIK-1.B.1

34.

CrexuomMeTpruecKkue 3aKOHbl XHWMHH, 3aKOH SKBHUBAJICHTOB,
MOJSIDHBIE ~ MacChl ~ DKBHBAJCHTOB  BEIIECTB:  OKCHJIOB,
KHCIIOT,COJlel M OocHOBaHuWW. 3amaya: 2,705 1 xuopuna
TPEXBAJICHTHOTO MeETajla B3aMMOJICHCTBYET C 2I' THUAPOKCHIA
HaTpusi. OnpenennuTh SJKBUBAJICHTHYIO MAacCy MeTalIa.

OIIK-1.3.1




35.

Boruuciure  3JIC  KOHIIGHTPAalIMOHHOTO — 3JeMeHTa  (—
)Ag/0.001MAg*//0.1Ag*/(+)
Kakwue npoiiecchl NpoTeKaroT Ha KaTofe U aHoe?

OIIK-1.V.1

36.

Peakiust mpotekaer mo ypaBHenuto N2 + O2 = 2NO.
KoHIeHTpanum MCXOAHBIX BEIIECTB 10 Havajla peakiuu ObLIN
[N2]= 0,049 wmonw/n, [O2]= 0,01 wmoaw/n. Beraucnure
KOHIICHTPAIMIO 3TUX BeniecTs, kKoryaa [NOJ= 0,005 moinb/1.

OIIK-1.B.1

37.

Ha we#itpamuzanuto 0,943 1t docdopucroii kucmorer H3zPO3
M3pacxoJI0BaH 1,291 v KOH. Brrumcimre KOJIHMYECTBO
BEIIECTBA OKBHBAJICHTA, MOJSIPHYIO MacCcy OSKBUBAJICHTA |
OCHOBHOCTh KHCJIOTBI. Ha OCHOBaHMHM pacuera HAaIMIINUTE
YPaBHEHHE PEAKITUH.

OIIK-1.3.1

38.

Oneprusi ['m66ca (cBoOoaHas sHeprus) w €€ HU3MEHEHHUE IpHu
XUMHYECKHX peakiusx. HampaBneHrne XUMUYIECKUX MTPOIIECCOB.

[onb3ysick  3HadyenusmMu  AGjy,,  pearupyrommx  BEIECTB,
BBIYKCIIUTE AGyy, peakiuu
SO, (r)+2H,S(r)=3S(x)+2H,0 () u ompemennre, MOXET JH
OHa OCYHICCTBUTLCA ITPU CTAHAAPTHBIX YCJIOBHUAX.
BemecTBo AGy, KJIX /MOJIB
SO(r) Z300,4

HzS(r) 133,01

S(x) 0

H20(r) ~228.1

OIIK-1.V.1

39.

Xapakrepuctuka HOHHOM cBsi3u CTeneHb MOHHOCTU CBSI3H.
D¢ dexTuBHBIN 3apsa] U CTENEHb OKHCICHHS aTOMOB. OCHOBHBIE
THIBl KPUCTAUIMYECKUX CTPYKTYp. OJIEMEHTapHas s4YeuKa.
KoopanHanyoHHbIe YMClia aTOMOB.

OIIK-1.B.1

40.

MoryT 1M TPOHMCXOIWTH OKHCIHTEIbHO-BOCCTAHOBHTEIHHEIC
peakiuu Mexay BemecTBamu: a) NHz u KMnOs; 6) HNO2 u HI;
B) HCl u H2Se? Ilouemy? Ha ocHOBaHMU 3JIEKTPOHHBIX
ypaBHEHHH paccTaBbTe KO3(PHUIMEHTH B ypaBHEHHH PEaKIIUH,
uaymeid mo cxeme: KMnOs + KNO2 + H2SOs4 — MnSOs +
KNOs + K2S04 + H20.

OIIK-1.3.1

41.

Kaxkoit crmoco® o00pa3oBaHus KOBAJICHTHOW CBSI3M SIBIISIETCSA
JIOHOpHO-aKIenTopHbiM? Kakue XuMHdeckue CBS3M B HOHAX

BF, ? Vkaxute poHop u akuentop. Kak 0OBSICHUTH

TETPadPUUYECKOE CTPOCHUE MOHA?

OIIK-1.V¥.1

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adyera

Bomnpocsr (3amaun) mis 3avera / mudd. 3adera npeacTaBiaeHsl B Taduie 16.

No /1t

[Tepeuyens BonpocoB (3amay) mist 3auera / audd. 3adera

Kon
WHJMKaTOpa

Y4eOHBIM IJIAHOM HE MPEYCMOTPEHO

MpeACTaBICHBI B Ta0wmIe 17.
Tabmuua 17 — IlepeueHb TeM sl KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KypCOBOM paboThI

Ilepeyenp Tem Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOW pabOTHhI

Ne i/t

KypCOBOW pabOThI

[IpumepHBbIil nepeueHb TeM AJii KypCOBOTO IMPOEKTHPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO




Bompocel st mpoBeneHHsT TPOMEXKYTOUHOM aTTeCTallMd B BUJE TECTUPOBAHUSA
npeIcTaBICHBI B Ta0bwmie 18.

Tabmuna 18 — [IpuMepHBIi IepedeHb BOIIPOCOB IS TECTOB

Kon

No /it [IpumepHbIii epedeHb BOMPOCOB JIJIs1 TECTOB
WHJMKaTOpa

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
0o0yueHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabnuna 19 — IlepeyeHb KOHTPOIBHBIX PaOOT

No i/t | TlepeueHb KOHTPOJIBHBIX pabOT

He npexgycmorpeno

10.4. Meroandeckne MaTepHaibl, ONPEACISAIONINE TPOLEAYPHl OICHUBAHUS HHIMKATOPOB,
XapakTepU3yIOMKX d3Tanbl  (OpMUPOBAHUS KOMIIETCHLMH, COJEpXKaTcsi B  JIOKAJIbHBIX
HOopMaTUBHBIX akTax ['YAIl, pernmameHTHpYOMUX HOPSAOK U MPOLEAYPY IPOBEIEHUS TEKYILErO
KOHTPOJIsl yCIIEBAEMOCTHU M MIPOMEXYTOUYHOI arTectanuu odydaromuxcs 'Y AIL

11. Meroauveckre yKa3aHus A1 00yUJarOIIUXCs 110 OCBOCHHIO JUCITUTUTHHBI

11.1. Meronuyeckue yka3zaHus AJisl 00y4aroIuXcs 0 OCBOSHHIO JIEKIIMOHHOTO MaTepuasia
OcHOBHOE Ha3HAUYE€HME JIEKIMOHHOTO MaTepualia — JOTMYEeCKH CTPOMHOE, CUCTEMHOE, ITy0OoKoe
U SICHOE H3JIOXKEeHHe ydeOHoro marepuana. Ha3HaueHue cOBpeMEHHOH JIEKLIMM B paMKax
JUCIUIUIMHBL HE B TOM, 4YTOOBI MOJYYUTh BCIO HHPOpPMAIMIO IO TEME, a B OCBOEHUU
(GyHIAMEHTAJIBHBIX TPOOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO TIIO3HAHMSA, HOBEWIIMX
JOCTHKEHUM HayuyHOM MbIciu. B ydyeOHOM mporecce JeKIusi BBIMOJIHIET METOJOJOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MH(POPMALMOHHYIO (YHKUIMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpPETHON oO0jacTu 3HaHMA, €€ MpoOJeMBbl, JaeT LEIbHOE NpPEJCTaBICHHE O JUCLUIUIMHE,
MIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOEHUU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KJJOM KOHKPETHON TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINOJIaBATENEM;

— pa3BuTHE MNpO(PEecCHOHAIBHO-NIEIOBBIX  KAayecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOsBJIEHHE HEOOXO0MMOro HHTEpeca, HeOOXOAUMOTO I CAMOCTOSATEIbLHOW PaboTHI;

— TIOJyYEHUE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKW U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne Tofbl;

— HayuduThCsl METOJIUYECKH oOpabaTbiBaTh MaTepuasl (BBIAENATH IJIABHBIE MBICIU U
MIOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMYHBIX
bopMyIHpOBKax);

— MOJIy4€HHe TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.

JlekuMOHHBI MaTepua’d MOXKET CONPOBOXKAATHCS JIEMOHCTpAalMEN  CIIalI0B U
UCIIOJIb30BAaHUEM pa3/laTOYHOrO MaTepuaja IpU IPOBEIEHUU KOPOTKUX AUCKYycCHH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJCNBHBIX TEMATHK 10 TUCIUIUIHHE.

CrpyKTypa npeaocTaBiaeHusl JEKIHOHHOIO MaTepuana:
Bcerynnenune — yactp nekumm, neiab KOTOPOM - 3aMHTEPECOBATh U HACTPOUTH ayJUTOPHUIO HA
BOCTIpHSTHE Y4eOHOro Mmarepuana. B ero coctaB BXOIAT: (QOPMYIHPOBKA TEMbI JICKIHH,
XapaKTepUCTHKA €€ — MPOo(hecCHOHATBbHON 3HAUMMOCTH, HOBU3HBI U CTENIEHU U3YYEHHOCTH, 1IeJIn




JEKIMH; W3JI0KEHHE TUIaHa JICKIMH, BKJIIOYAIONIEr0 HAMMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
MO/IeKAIIUX PACCMOTPEHUIO Ha JICKIIMH;  XapaKTEPUCTHKAa PEKOMEHIyEMOM JUTEpaTyphl,
HEOOXOUMOM JUIsl OpTaHW3allMd CaMOCTOSTEIhHONW pPabOTBl CTYJIEHTOB, PETPOCHEKIINS-
HallOMHHAHHWE O BOMPOCAX, PACCMOTPEHHBIX Ha— NPONUIONW JIEKIUU, CBSI3b WX C HOBBIM
MaTepuajoM, yKa3aHHE Ha €ro pojib, MECTO M 3HAa4YeHHE B JAHHOW NUCUUIUIMHE, a TaKXe B
CUCTEME JIPYTHX HayK.

OcHOBHasl 4aCTh - U3NI0KEHUE COJIEP>KAHUS JICKIIUH B CTPOTOM COOTBETCTBUU C
IPEIOKEHHBIM IUIAHOM. BKiIIOWaeT packpplBalOIUMi TeMy JEKIWHA KOHLENTYaJIbHBIA U
dakTUYecKuil MaTepuan, €ro aHaiu3 W OICHKY, pa3lUYHble CIOCOOBl apryMEHTAllMH |
JTIOKA3aTeIbCTBA BBIJIBUTAEMBIX TCOPETHYCCKHUX TIOJIOKEHUH.

3akirodeHue - MOABEACHHME OOIero Wrora JeKuud, oO0oOIIeHne Marepuana,
(GhopMyJIMPOBKA BBIBOJIOB IT0 TEME JICKIIUU; OTBETHI Ha BOIPOCHI CTYICHTOB.

Jlnst HajuIeKaero OCBOCHMSI Kypca XHMHUHU HCHOJB3YIOTCS CHENHAaIbHbIe HaTJsIHbIC
CpE/CTBa, C MOMOINBIO KOTOPHIX MOXXHO TMepeaBaTh CTyJIeHTaM HH(GOPMAIMIO O BEIIECTBAX,
00BeKTaX M CymecTBe (PU3MUECKHMX W XUMHUYECKHX MpeBpamieHuil. JIeMOHCTpalus OMBITOB,
MOJICTTH KPUCTAJUTMYECKUAX PEMIETOK, TAOJMIBI M IUIAKAThl ¢ SHEPreTUYCCKUMH JHarpaMMaMy
00pa3oBaHUs MOJIEKYJI, peaKIHii ¢ KaTaau3aTopamMu 1 0€3 HUX U T.J.

OcymiecTBiIeHHEe KOHTPOJISI 3a BEICHHEM CTYJCHTAMH KOHCIIEKTa— JICKIWN;, OKa3aHue
CTYJICHTaM IIOMOIIM B BEACHUH 3aIlMCH JICKIUU — (AKIEHTHPOBAHUE HW3JIOKEHUS MaTepuaia
JICKIIMHU, BBIJCICHUE TOJOCOM, MHTOHAIMEW, TEMIIOM peur Haubosee BakHOW uHbopmammu,
WCITOJIb30BAHUE Tay3 IS 3aMUCH TAOJIHII, CXEM)

11.4. Metonuueckue ykazanus Jijisi 00y9arOIIUXCsl IO BBITOJTHEHHUIO JJa0OPaTOPHBIX padoT

B xone BbinosiHeHUs 1a0OpaTOpHBIX pabOT 00ydYaromMiics MOJDKEH YIriayOuTh U 3aKpENUTh
3HAHMS, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJMKON U TEXHUKOHM IKCIIEPUMEHTA
B COOTBETCTBMM C KBaJIM(DPHUKAIMOHHON XapaKTepUCTHKOM oOyuaromierocs. BrimonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, PacUeTHO-aHAIUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPHUITHI.

BrimonHenue 51abopaTopHBIX paboOT 0O0yyaromMMCs SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YEeHUS JUCLUIUIMHBI, ONpenesiseMOol Y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 33a/a4 00y4aroIerocs:

— TpuoOpeTeHHE HaBBIKOB MCCIIEJJOBAHMS IPOLIECCOB, SBJIEHUH M OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIINHBL,

— 3aKpeIUICHHEe, PA3BUTHE M JETaJM3alMs TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKIUSAX;

— ToJlyueHHe HOBOW MH(OpMAIUH 10 N3y4aeMOW JUCIUILINHE;

— TpuUOOpeTeHHE  HABBIKOB  CAMOCTOSTENbHOM  paboTel C  Ja0OpPAaTOpPHBIM
000pyI0BaHUEM H PUOOPAMH.

3ajganue U TpeOOBaHUS K IPOBEICHUIO JIJAOOPATOPHBIX PadoT

1. Xumusa : XuMHUYECKHE PEAKIIMH, BBI3BIBAIOIINE JJECKTPUUECKUN TOK, DJIEKTPOJHBIC
HNOTEHIMAJBl U 3JEKTPOJBUKYIINE CUIIBI : [ DIIEKTPOHHBIN pecypc] : METOMYECKHe yKa3aHUs K
BBHITIOJTHEHHIO J1aboparopHoit pabotel / C.-IletepO. roc. yH-T a’poKOCM. PHOOPOCTPOCHHUS ;
coct.: }O. C. Hukonaes, T. E. KpsutoBa. - DnektpoH. TekctoBbie aaH. - CIIO. : U3n-Bo I'YAII,
2015.-19c.

2.  Xumus. TernoBoil 3¢ ekt (SHTAIBNOUSA) XMMUYECKOW peakuuu : [ DIeKTpOHHBIH
pecypc] : MeToauvecKre yKa3aHus K BBIOJIHEHUIO TaboparopHoi padotsl / C.-Iletep0. roc. yH-
T aspokocM. mpubopoctpoenuss ; coct.. FO. C. HukxonaeB, T. E. KpsuioBa. - DnekTpoH.
TekcToBble naH. - CII6. : U3a-Bo I'YAIL 2015.-17 c.

3.  Xwumus : OKBHUBaJCHT. 3aKOH OHKBHUBAJICHTOB : [ OIJEKTpOHHBIH pecypc]
METOAMYECKHE yKa3aHWs 110 BBINOJIHEHUIO JabopartopHoir paboter / C.-Ilerep6. roc. yH-T




aspokocm. mipubopoctpoenus ; coct.: T. E. Kpsiosa, U. B. OrypiioBa. - DneKTpoH. TEKCTOBBIE
nmad. - CII6. : Uso-Bo I'VAII 2016. - 15 c.

4. Xumwus. Koppo3ust MeTaiioB : [ DIEKTPOHHBIN pecypc]| : METOIUYECKHE YKa3aHUs 10

BBITNIOJTHEHHIO JIabopaTopHbIX padot / C.-IleTepl. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUS ; COCT.
1O. C. Huxomnaes, T. E. KpsiioBa. - DnextpoH. TekcToBsie aAaH. - CI16. : U3a-Bo I'YAII, 2016. -

27 c.

CTtpykTypa u d)ODMa OT4YEeTa O Ha6ODaTODHOﬁ pa60Te

1. Ilenp paGoThL.

2. JlaGopatopHoe 000py1OBaHUE.

3. Ormucanue 3KCTIEpPUMEHTA.

O06paboTka pe3yabTaToB

TpeboBanus k 0ohopMIIEHUIO OTYETA O JIabopaTOPHOU paboTe

1. Oruér nomxkeH coiepx aTb TUTYJIbHBIA JIUCT, a €r0 COJAEp)KAHUE COOTBETCTBOBATh
odopmienuto, cornacuo ['OCT 7.32-2017. (3amonHeHHbIe TAOIUIIBI C TOTYYECHHBIMH
9KCIIEPUMEHTAJIbHBIMU JaHHbIMU) HopmaTuBHast ToKyMeHTalus, HeoOXoaumasi s
oopmienus, IIPUBE/ICHA Ha JJIEKTPOHHOM pecypce I'VAIL
https//guap.ru/standart/doc

BrinonHeHsl HE00X0AUMBIE PACUETHI.

[TocTpoens! rpaduueckue 3aBUCUMOCTHU OT 33JJaHHBIX TapaMETPOB.

Crenanbl BBIBOJBI.

BrinonHeHsI KOHTPOJIBHBIC 3a/IaHUSI HA TEMY J1ab0paTOpHOM pabOTHI.

nbkhwmn

11.6. Meronuveckue yKa3aHus il O0YHArOIIUXCS IO IPOXOKICHUIO CAMOCTOATEIIBHOM
paboThI

B xo7€e BBIMOTHEHUST CaMOCTOSITENBHOM Pa00ThI, 00yUYaIOIIHIICS BBIMOIHSAET padboTy MO
3aJJaHUIO U TP METOJUYECKOM PYKOBOJCTBE MPENOIaBaTes, HO 0e3 ero
HENOCPEACTBEHHOT O YUacTHsI.

B mporiecce BBINMONIHEHUS CAMOCTOSTENBHON paboThl, y 00yuaromierocs: popMupyeTcst
1esiecoodpasHoe MIaHNPOBaHNE pabovYero BpeMeHHU, KOTOPOE TO3BOJISIET UM Pa3BUBATh
YMEHHS ¥ HaBBIKU B YCBOGHUU M CUCTEMAaTH3allMU MPUOOpPETaeMbIX 3HAHUIA,
oOecrneurBaeT BHICOKHI YPOBEHb yCIIEBAEMOCTH B MIEpUOJT 00yUEHHUS, TOMOTaeT
MOJTyYNTh HABBIKH MOBBIIIEHUS MTPO(HECCHOHATBHOTO YPOBHSL.

MeToanyecKuMH MaTepraiaMi, HAlPaBJISIFOIIUMHI CaMOCTOSITENbHYIO paboTy

06yqa}oumxc;1 SABJIAKOTCA:
- y‘ICGHO'MCTOIlI/I‘-ICCKI/Iﬁ MaTepHraJl o AUCHUILINHE,

11.7. Metoauveckue yka3aHus JJIsl O0YYarOMIMXCS IO MTPOXOKICHHUIO TEKYIIETO
KOHTPOJIS YCTIEBAaEMOCTH.
Texymuii KOHTPOJIb yCTIEBAEMOCTH MPEyCMaTPUBAET KOHTPOJIh KauecTBa 3HAHHIMA

00y4aronuxcsi, OCYLIECTBIIEMOI0 B TEUEHUE CEMECTpPA C LIEJIbI0 OLIEHUBAHUA X012
OCBOEHUS AVCLUILINHBI.

1. 3amuTa 1a60paTopHBIX paboT

2. BeimoaHeHNE TPOBEPOYHOM PAOOTHI IO TeMe Ja00paTOPHON PabOTHI

3. pemieHue 3a/1a4 110 TeMe 1abopaTOpHOI paboTHI.

11.8. Metoauveckue yKa3aHusl ISl 00YUarOMIMXCS TI0 MTPOXOKICHHUIO TIPOMEKYTOUHON
aTTeCTallUU.

[TpomexxyTouHast aTTecTamus 00yqarouXcs MpeyCMaTPUBACT OLICHUBAHUE

MPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB OO0y4YeHHs MO nuciuiuinHe. OHa BKIIIOYAET B

ceos:



— D9K3aMeH — ¢opma OIECHKM 3HAHHH, MOJYYEHHBIX OOydYalolmMMcs B Ipolecce
U3yYeHUs] BCEW NMCUUIUIMHBI WIH €€ YaCTH, HAaBBIKOB CaMOCTOSATEIBHOW paboThI, CITIOCOOHOCTH
IPUMEHATh HUX U1 PELICHHs NPAKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHUJIO, NMPOBOIAUTCS B
MIEPUOJ HK3aMEHALlMOHHOM CECCMM M 3aBEpIIACTCS ATTECTAllMOHHOM OLICHKOM «OTJIMYHOY,
«XOPOILIOY», «YIOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

Cucrema OLIEHOK IpH IPOBEIECHUU IMPOMEKYTOUHOM AaTTECTAl[MM OCYLIECTBIISETCS B
coOoTBeTCTBUM C TpeboBanusiMu Ilonokenuit «O TekylieM KOHTpOJE YCHEBAaEMOCTH U
NpPOMEXYTOUHOH arrectanuu cryaeHToB ['YAIIL, oOydarmuxcss mo mporpaMmMaM BBICILIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIGHKM KadecTBa y4eOHOW paboTh
ctynentoB B 'Y Ally.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

IToamuces BHecHIEro
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

IMoamuce
3aB.

kadenpoit




