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AHHOTALIUA

JuctummmHaa « XuMUsS» BXOIUT B 0a30BYIO 4acTh 00pa30BaTEIbHOM MPOrpaMMBbl TIOJTOTOBKH
obyvaronuxcst o crnenuaiabHocTH 13.05.02 «CrernuanbHble 3JIEKTPOMEXaHUYECKHUE CHCTEMBI
HANPaBIEHHOCTh «DJIEKTPOMEXAHUYECKUE CHCTEMBbI CIEIUANBHBIX YCTPOWCTB W  M3ICIUN».
Jucnunnuna peanusyercs kadeapoit Ne3 1.

JucnumvHa HareneHa Ha GopMUpOBaHUE Y BBITYCKHHUKA

oOmenpodeCCHOHAIBHBIX KOMITETESHITUN:

OIIK-7 «cnocoOHOCTh CaMOCTOSITEILHO TNPUOOpETaTh M MCIONb30BaTh B IPAKTHUECKOM
JIeSATETLHOCTH HOBBIC 3HAHUS W YMEHHS, B TOM YHCJE B HOBBIX 00JIACTAX, HEMOCPEICTBEHHO HE
CBSI3aHHBIX CO Cepoil NeATeTHHOCTI.

CopepxaHue TUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C 03HAKOMJICHHEM HCTOPUH
XHMHUHU, @ TAK)KE C OCHOBHBIMHU HAIMPABICHUSIMH U TCHICHIIUSIMH Pa3BUTHS COBPEMEHHOM XUMHUHU.
Ora HayKa H3ydaeT MaTepHUadbHBIA MU, 3aKOHBI €0 Pa3BUTHS, CHEIUPUICCKYI0O XHUMHUYECKYIO
dbopmy IBWKEHHUS MaTepud. B mpoliecce M3ydeHUs: XUMHUH BbIpaOaThIBACTCS HAYYHBIA B3TJISLI HA
MUp. 3HAHHE XUMUU HEOOXOIUMO MIJIs IUIOJOTBOPHOM TBOPYECKOW NEATEIHHOCTH OakaiaBpa
m000 HAMpaBIICHHOCTH. 3HAaHWE XHUMHUHU TO3BOJIIET CHOPMUPOBATH COBPEMEHHOE HAyYHOE
MPEJICTABICHHE O MaTepUH, BEIIECTBE KaK OJHOM W3 BHJIOB JIBHXKYIICHCS MaTepUu, MEXaHU3ME
MPEBPAIICHAN XUMUYECKUX COCAUHEHUH, CBOWCTBAX MaTEpPHAIOB O XHMHUYECKHX IIpOIeccax B
coBpeMeHHOU TexHuke. Ilpu u3ydeHHH Kypca XHMHU HEOOXOJUMO IMPOYHO YCBOUTH OCHOBHBIC
3aKOHBI, OBJIAJETh TEXHUKONW XHUMHUYECKHX PACUETOB, BBIPAOOTATh HABBIKM CaMOCTOSITEIHHOTO
BBITIOJTHEHUS] XUMUYECKUX IKCIIEPUMEHTOB U 0000IIeHHS (PAKTOB.

[TonnMaHne 3aKOHOB XUMHH TTOMOXKET CTYICHTY B PEIICHUH OSKOJOTHUYECKHUX MpoOaeM. 3HaHUE
Kypca XUMHH HEOOXOIUMO U JUISI TTOCIISAYIONIErO YCIEeITHOTO U3YYeHUS CIICIIUATbHBIX TUCIUTUIHH.

[IpenonaBanue DUCIUIIMHBI TPEAyCMaTpPUBACT ClIeAyroNue (OpMbI OpraHU3aIMU Y4eOHOTO
mporecca: JIeKUuHu, JabopaTopHble paloOThl, camocTosTeNbHass paboTa oOyuwaromierocs,
KOHCYJIbTAITHH.

[IporpaMMoil TUCHUTUTHHBI MPEAYCMOTPEHBI CIEIYIOIINE BUABI KOHTPOJIS: TEKYIIUNA KOHTPOJIb
yCIIEBaeMOCTH, TPOMEKYTOUHAsI aTTecTalus B (hOpMe IK3aMeHa.

OO01mast TpyA0€MKOCTh OCBOSHUS TUCIUTIIIMHBI COCTABISET 3 3a4eTHBIX equHUIIBI, 108 yacos.
SA3bIK 00y4YEHUS 110 AUCITUTUTHHE «PYCCKUI».



1. IlepeyeHb IJIAHUPYEMBIX Pe3YJbTATOB 00yUEeHHUS MO AUCIHUIINHE
1.1. Heau npenoaaBaHusl AU CHUTIIHHbBI

Lenb naHHOM MUCHMIIMHBI — YCBOCHHME CTYICHTAMH TEOPETHUECKUX OCHOB OOILICH XUMHH,
XMMHHU Ba)KHEHIINX 3JIEMEHTOB U UX HEOPraHWYECKUX COCIMHEHWH, (JOPMHUPOBAHUE XUMHUECKOTO
MBIIUICHUSI y CTYAECHTOB, Pa3BUTHE HABBIKOB HCIIOJIB30BAaHMS CBEICHUN O (U3MKO-XMMHUYECKHX
CBOMCTBAX PAa3NM4YHBIX CHUCTEM [UIsl CHHTE3a COOTBETCTBYIOUIMX COCIMHEHUM, BBIIIOJIHECHHE
TEPMOJMHAMHYECKUX W  KHHETHMYECKMX pacyeroB. [IpuoOpeTeHne HEKOTOpOro  OmbITa
9KCHEPUMEHTAJIbHBIX HCCIEIOBAaHMNM A pa3pabOTKM  HOBBIX METOAOB CHHTE3a M IPHUIAHMS
MaTepuajaM 3aJaHHOM CTPYKTYphl, M KOMIUIEKCa CBOWCTB. IIpencraBieHue BO3MOXKHOCTH
CTYAEHTaM pa3BUTh U IIPOJAEMOHCTPUPOBATH HABBIKM B 00JIACTH HHHOBALMOHHBIX TEXHOJIOTUI

1.2. IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHMIINHE, COOTHECEHHBIX €
IVIAHUPYEeMbIMH pe3yJjbTaTamu ocBoenusi OI1
B pesynprare oOCBOEHHUS JUCHMIUIMHBI OOYYalOLIUiiCS JMOJKEH 007aJaTh  CIEAYIOUMMHU
KOMITCTEHIHSIMU:

OIIK-7 «cnocoOHOCTh CaMOCTOSITETIBHO TNPHOOpPETaTh M MCIONIb30BaTh B IPAKTHUECKOM
JIeATEIFHOCTH HOBBIC 3HAHUS W YMEHHS, B TOM YHCIIE B HOBBIX O0JACTSX, HEMOCPEACTBEHHO HE
CBSI3aHHBIX CO c(hepoil 1eATETLHOCTIY:

- 3HaTh - HOPMBI TEXHUKH O€30MTaCHOCTH

- YMETh — PEaTM30BbIBATh B J1A0OPATOPHBIX M TEXHOJIOTUYECKUX YCIOBHSIX

- BIIaJICTh HaBBIKAMH - SKCIIEPUMEHTA B XMMHUYECKHX J1a00paTOpHsIX.

- UIMETh ONBIT JEITEIFHOCTH - B UCCIECJOBAaHUHM XUMHYECKHX BEIIECTB U PEaKInit

2. MecTto nucuuninHbl B cTpykType OIl

JucnunnuHa OGa3upyeTcss Ha 3HAHWSIX, paHee MPUOOPETCHHBIX OOYJAIOUTUMHUCS TPH H3YYCHUH
CIIEAYIOUIUX AUCLIUTIINH:

— HmxkeHnepHas u KOMIIbIOTEpHAs Tpaduka.
3HaHMs, TOJY4YEHHBIE MpU M3YYEHUM MaTepuajga JaHHOW JUCLUUIUIMHBI, HMEIT Kak
CaMOCTOATCIIbHOC 3HAYCHHUE, TaK U UCITOJB3YIOTCA IPU U3YUCHUUN APYTIUX JUCHUIIIINH:

— Marepuanosencnue;

— Mertponorusi.

3. O0beM aucuumiannael B 3E/akageM. yac
Jlannbie 006 o0mieM o0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIIEIBHBIX BHUIOB y4eOHON pabOTHI 1O

IMCUUIUIMHE (M pacipeaesieHue 3TOH TPYA0EMKOCTH TI0 CeMeCTpaM) MpeJICTaBlIeHbI B Tabuuie 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTIITUHBI

B 5 T

U1 yueOHON paboThI Beero PYI0EMKOCTb I10
ceMecTpam
Ne2

1 2 3

O61as TPYA10eMKOCTh 3/ 108 3/ 108

aucHuIInHbI, 3E/(4ac)

H3 Hux uacoe npakmuyeckou

noo0zomoeKu

Ayoumopnbsle 3anamus, BCero yac., 51 51




B mom uucne

nexiuu (JI), (9ac) 34 34
IpakTuyeckre/cCeMUHAPCKUE 3aHATHS

(I13), (vac)

naboparopubie padotsl (JIP), (uac) 17 17
KypcoBoii mpoekT (padora) (KII, KP),

(qac)

Dk3ameH, (4ac) 36 36
Camocmoamenvnas paboma, Bcero 21 21
Bua npoMekyTOYHOT0 KOHTPOJIS: OK3. OK3.
3aueT, mudd. 3a4eT, 3k3ameH (3ader,

Jdudd. 3a4, Ik3.)

4. Conepxanne TUCHUUILTHHBI

4.1. PacnpenesneHue TPy10eMKOCTH JUCHUNIHMHBI

1o pasjejiaM U BUJAaM 3aHATHI

Pazenst 1 TeMBl AUCHUILIMHBI U UX TPYAOEMKOCTh MPUBEICHBI B TAOIUIE 2.
Tabmuia 2. — Pa3aensl, TeMbl JUCHUTIIUHBI K UX TPYAOEMKOCTh

Paznensl, TeMbI JUCLIMIIIAHBI

Jlexun
(qac)

I13 (C3)
(qac)

JIP
(qac)

KIT
(qac)

CPC
(qac)

Howmep paznena

Ha3Banue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX

3aHITHU

Cemectp 2

Pa3nen 1: BBenenne B XUMHIO

1

5

Temal.l.IlousiTHe BemniecTBa u
XHMH‘-IGCKOﬁ peaKI_[I/II/I, OCHOBHBEIC
OTIpEICTICHUSI.

1

1

Tema 1.2
CTexnoMeTpruiecKrue 3aKOHBI.
dyH/1aMEeHTaJIbHbIC TTOHATHUS U
3aKOHBI XMMHU.

Tema 1.3. CriocoObI onpeaeneHus
KOJIMYECTBA BELIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2. Ctpoenue BemniecTa

10

Tema 2.1. OcHOBHEIE CBEIEHUS O

CTPOCHUHU ATOMOB; KBAHTOBBIC YHCJIA.

Tema 2.2. Ilepnonnueckuii 3aKoH
J.N.Menneneena.

Tema 2.3. XuMHu4yeckas CBI3b, BUIBI
XUMHYECKOH CBSI3H.

Tema2.4. MeTo1 BaJICHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meron MONEKYISAPHBIX
opOuTanei.




Tema2.6. HeBaneHTHBIE TUIIHI CBS3CH:
HOHHAasA CBA3b, MCTAJIJINYCCKAaA CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-71ep-
Baannbca.

Pazgen 3. XumMuuyeckue CUCTEMBI.
OO6mre 3aKOHOMEPHOCTH XUMUYECKHIX
MIPOIIECCOB.

15

Tema 3.1. DHepreTrika XUMHUYECKHX
IIPOLIECCOB, BHYTPEHHAS DHEPIHUs,
SHTAJIBIINS, SHTPOIIHSL.

Tema 3.2. sueprus I'nu606ca,
HAaIPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMHYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMUYECKOI
peaxkiuu 1 METO/IbI €€
peryJMpoBaHus, 3aKOH ICUCTBUS
Macc,

Tema3.4. DHeprus akTUBaLIUH,
ypaBHEHHE AppeHunyca, IpPaBHIIO
Bant-T'odda, karanuzatopsr u
KAaTaJTUTHYECKUE CUCTEMBI.

Tema 3.5.PacTBOpBI, TUCTIEPCHBIE
CHCTEMBI, CTIOCOOBI BBIPasKEHUS
COCTaBa PacTBOPOB,

Tema3.6. DnexTponuruueckas

I CCOLMALUs, BOAHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTeb, peakIui OOMeHa,
TUAPOJIN3 COJIEH.

Tema3.7.CBoiicTBa pa30aBIeHHBIX
PacTBOPOB HEIIEKTPOIHUTOB, BOJIHBIC
PacTBOPHI ANEKTPOJIIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI
Payns.

Pasnen 4.0OcHOBEI
AJIEKTPOXUMHUYECKHX IPOIIECCOB.

Tema 4. 1.0KHCIUTENLHO-
BOCCTAHOBUTCIILHEBIC peaKI_[I/II/I

Tema 4.2. XuMH4uecKkue UCTOUYHUKU
AIEKTPUUYECKOTO TOKA.
laspBaHnYECKME DIIEMEHTEI.

Tema 4.3.01€eKTponu3, 3aKOHBI
®dapazpes.

Tema 4.4. Kopposus u 60psda ¢ HEel.

Pazgen 5:CBoiicTBa MPOMBIILIEHHO-
Ba)KHBIX DJIEMEHTOB U UX COSIMHEHUN

Tema 5.1. Kimaccel XUMHYECKUX
COEMHEHHH, CBOMCTBA IPOMBIIIJIEHHO
BaXKHBIX DJIEMEHTOB U UX COEIUHEHUN.




Tema 5.2. Xumudeckas 2 1
uneHTudukanus. Metoabt
XHMHYECKOT0 MCCIIENOBAHUS U
aHaJin3a BCIICCTB U UX HpeBpaH.[eHI/II\/'I.

Hroro B cemectpe: 34 17 21

Uroro:

34 0 17 0 21

4.2. Coaep:xaHue pa3ejioB U TeM JEeKIIUOHHBIX 3aHATHH

ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHH PUBEACHO B TabauIe 3.

Tabmuua 3 - Cogeprkanue pa3fesioB U TEM JIEKIIMOHHBIX 3aHATHH

Howmep N
Ha3Banue u copepxanue pa3einoB U TeM JEKIIMOHHBIX 3aHATUN
pazzena

Pazmen 1 BBenenue B XUMHIO.

Tema 1.1. | IloHsiTHE BelecTBa U XUMHUYECKON PEAKIIMHN, OCHOBHBIE IIOHSATHUS U ONIPENICICHMUSL.

Tema 1.2. | Crexuomerpuueckue 3aKkoHbl. OyHIaMEHTAIbHBIEC IOHATUS U 3aKOHBI XUMHUU: 3aKOH
COXpaHEHHsS MAacCChl, 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH KPAaTHBIX
OTHOINIEHUH, 3aKOH OOBEMHBIX OTHOIIECHUH. 3aKOH ABOTANpO, CIEICTBHS 3aKOHA
ABorajpo.

Tema 1.3. | CocoObl ompesiesieHns KOMWYecTBa BEIIECTBa, 3aKOH 3KBHUBaJICHTOB. Pacuér M’
(MOJISIPHBIX MacC OHKBHMBAJIIEHTOB) [UIsl TPOCTBIX BEIIECTB, OKCHIOB, KHCIOT,
OCHOBaHUH, cojei. PaKkTop SKBUBAJIICHTHOCTH.

Paznen 2: | CrpoeHue BeniecTna.

Tema 2.1. OcCHOBHBIE CBEJICHUS O CTPOCHUH aTOMOB; KBaHTOBO-MeXaHUYECKast MOJIENb aTOMa.
OpOutanb, KBaHTOBBIE 4mcia, ypaBHeHue llIpémnunrepa, ypaBHenue [le-bpoiins,
ypaBHeHue Ilnanka, npuHIMD HeompenenéHHocTH [eif3eHOepra. DIeKTPOHHO-
rpadudeckue GOpMyIIbI.

Tema 2.2. [Tepuoanueckuit 3axkon J[[.M.Mengeneea, cBa3p II.C. co crpoenuem aroma.
[lepuonpl, Tpynmbl, JUAaroOHAIbHAs 3aBUCHUMOCTb. 3aKOHOMEPHBIE H3MEHEHUs
CBOWCTB 3JIEMEHTOB M coeluHeHHN (3(QPEeKTUBHBIA paanyc, JHEPTUN UOHU3ALUHN U
CPOJCTBA K 3JIEKTPOHY, AJIEKTPOOTPHUIATEIBLHOCTB).

Tema 2.3. | Xumuueckass CBs3b, BUIBl XUMHUYECKOW CBsi3H. Bo30yknéHHOE W HOpMaIbHOE
cocTtosiHre aToma. [ mopuau3amus MeKTPOHHBIX 001aK0B. CIIoCOOBI TTepEKPhIBAHUS
ANEKTPOHHBIX OOJAKOB, CHUTMa- TH-JENbTa-epeKpbiBaHus. [IpocTpaHcTBeHHAs
CTPYKTYpa MOJIEKYJL.

Tema 2.4. | Meron BaJeHTHBIX CBsi3ed, crmoco® 0Opa30BaHUS KOBAJICHTHOW CBSI3U METOJ
Jlonnona u I'eiitnepa. [1osipHOCTB CBSI3M CBOMCTBA KOBAJICHTHOM CBSI3H.

Tema 2.5. | Meron monekynsapHbix opoutaneid. Ilopsamok u sHeprus cBsizu. CBsA3bIBAIONIME U
Pa3pBIXJIIONINE OPOUTAIIH.

Tema 2.6 HeBaneHnTHble THUMBI CBA3€H: MOHHAS CBSI3b, METAJIMYECKAs CBS3b, BOJOPOJHAS
cBsA3b, cuibl Ban-nep-Baanbca. KommekcHble coeanHeHUs. Poib KOMIUIEKCHBIX
COCIMHEHUN B TMpUPOJE M TEXHHUKE. Teopuss KPUCTALNIMYECKOIO  IOJIA.
KonneHcupoBaHHOE cOCTOsIHUE BellecTBa. TBep/ble BENIECTBA.

Paznen 3 Xumudeckue cuctembl. O0IMe 3aKOHOMEPHOCTH XMMHYECKUX MPOIECCOB.

Tema 3.1. | DHepreTnka XUMHYECKHX IPOLECCOB, BHYTPEHHSS JHEPrus, TEmioBoil 3¢ddekt
XUMHYECKUX peakiui, 1-i, 2-il, 3- 3aKOHbl TEPMOJAMHAMHKH, DHTPOIMHUS, KaK
(GYHKIHS COCTOSIHUS, SHTAIBIUS. XUMHUECKUH MOTEHIUAIL.

Tema 3.2. | sHeprus ['m60ca, HanpaBICHHOCTh XUMHYECKUX TPOIECCOB, XUMUYECKOE U (Ha30BOE
paBHOBECHE.

Tema 3.3. | CKOpOCTh XMMHUYECKOH PEAKIIMW M METOJbl €€ PEryJIMpOBaHUS, 3aKOH JEHCTBH

Mmacc. YpaBHenue ['ynpbepra u Baare. MomnekynapHOCTh pEakIUH, TOPSIOK
peakuuu. 3aBUCUMOCTb CKOPOCTM XUMHYECKOM pEakIMM OT KOHIEHTPALUH.
KoHcTanTa ckopocTH (pU3HYECKHii CMBICIL.




Howmep
pazzena

Ha3Banue u copeprxanue pa3einoB U TeM JEKIIMOHHBIX 3aHATHN

Tema 3.4

DHeprusi akTUBallMU, ypaBHEHHE AppeHunyca, npaBuio Bant-I'odda, kaTanuzaropsl
A Karaauthuuyeckue cucreMbl. (OCHOBHOI mocCTyJjiat XHUMHYECKOHU KHHCTHKU,
KMHETUYECKOE YypaBHEHHe. BiusHue TemmepaTypsl Ha CKOPOCTh XHUMHYECKOU
peakuuu, YypaBHeHHE AppeHuyca. MexaHuW3M TMPOTEKaHUs KaTaTUTHYECKUX
peakuuii. Xumuueckoe paBHosecue npunuun Jle-llaremnpe.

Tema 3.5

PacTBOpBI, JHCIEPCHBIE CHCTEMBI, CIIOCOOBI BBIPAKEHHUS COCTaBa pPacTBOPOB.
TepMoauHaMHUYEeCKHE  XapaKTEPHCTUKU  Mporecca 00pa3oBaHUSI  PAacTBOPOB.
CHJIbHBIE M cjalble AJIEKTPOJIUTHI, HOHHBIE PAaBHOBECHS B BOJHBIX PAacTBOpax,
MPOU3BEACHNE PACTBOPUMOCTH

Tema 3.6

DNEKTPONUTHYECKAs JUCCOIHAIUS, BOIHBIC PACTBOPHI AJIEKTPOJIUTOB, BOJOPOIHBIN
MIOKa3aTelb, PEaKIuu 0OMEHa, THAPOIIU3 COJICH.

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB HEIJIEKTPOJUTOB, KoJuIMraTuBHBIC CBOMCTBA
pactBopoB,  3akoHbl Paynsa. Kpuockomuss O0ymimockomnusa.  OcMoTHYeCKOe
nasieHue. 3akoH ['enpu. M3oTorndeckuit korhummeHT.

Paznen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX IMPOLICCCOB.

Tema 4.1.

OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIINU, JJICKTPOHHBIN OanaHc, MonspHbie
MacCChl OKBUBAJICHTOB OKHCIUTEIIA U BOCCTAHOBUTCIIA.

Tema 4.2.

XUMUYECKUE HCTOYHUKH DIIEKTPUYECKOTO TOKA. l'albBaHMYECKHE DIIEMEHTHI,
CTaHJAPTHBIC DJEKTPOAHBIC IOTCHUHANbI. J[BOMHOW JJIEKTPUYECKUH  CIIOM.
VYpaBHenue HepHcra. PaBHOBECHBIN. 3J€KTpPOIHBIA MOTeHIMaN. CTaHIapTHBIN
BOJOPOAHBIN DJIEKTPOL.

Tema 4.3.

OnekTponn3, 3akoHbl Dapanes KaTogHele W aHOAHBIE TPOILECCHI PACTBOPOB U
pacIuiaBoB JIEKTPOJIUTOB.

Tema 4.4

Kopposus u 60opsba ¢ Hell. YpaBHEHHSI KOPPO3UHHBIX MIPOIIECCOB C KHCIOPOIHON U
BOJIOPOJIHON nenoispuzanueii. CrnocoObl 3alUThl OT KOPPO3UH — XUMHYECKHE,
ANEKTPOXUMUYECKUE  (METalNIMYeCKhe-  KaTOAHbIE,  AHOJHbBIE  TMOKPBITHS).
JlernpoBanue MeTaJIOB.

Pasznen 5.

CsoiicTBa MNPOMBIINIJICHHO BaXXHbIX J3JICMCHTOB H HX COGI[I/IHGHI/II\/'I. MOJIYYCHHC
MeTauioB. MeTamndecKre CIIaBbl M KOMITO3HUTEL

Tema 5.1.

Krnaccel XMMHUECKHUX COSIMHEHUMN, CBOWCTBA MPOMBIIUICHHO BKHBIX JJIEMEHTOB U
ux coequHennii Kommosummonusie Mmarepuaibl. Kepmersl. Xumus meramios (Al Fe,
Sn,Pb,Mo) Xumus nemeramios: C,Si,S , dymiepen, kapoun. Tomnusa (TBEpIOE,
YKHUJIKOE, Ta30BOE), CMAa309YHBIC MaTepPUaIbl, MOTOPHBIC MacIa.

Tema 5.2.

Xumuueckass UAeHTHPUKAIUSA. MeToapl XMMHYECKOTO HCCICIOBAaHUS M aHAW3a
BEIIECTB W WX  MpEeBpallCHUU. KavecTBEHHEII HW  KOJHMYECTBEHHBIN
ananu3.(I'paBumeTpuueckuii,  THUTPUMETPUUYECKHH,  KOMIIJIEKCOHOMETPUUYECKUN
METO/Ibl aHAJIN3A).

4.3. TIIpakTnyeckue (ceMUHApPCKHeE) 3aHITUSA

TeMbl MpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 4.
Ta6muia 4 — [IpakTudeckue 3aHsITHS U UX TPYT0EMKOCTh

Ne
/o

dopMmbl N3 Hux No
TeMbI MPaKTHYECKHX MPAKTHYECKHX TpynoemKocTb, | NpaKkTHYECKOH |pasnena
3aHATUHN . (1ac) NOJATOTOBKH, | uCITUTI
3aHITHIA
(uac) JINHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero:




4.4. JlaGopaTopHble 3aHATHS

TeMmbl 1a00paTOPHBIX 3aHIATHH M UX TPYAOEMKOCTh TPUBEJCHBI B TAOIHUIIE 5.
Tabmuia 5 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh

N3 Hux
IpaKTHY Ne
e HaunmenoBanue nabopatopHbix paboT Tpynoemkocts, | cckoid | pasnena
/1 (uac) MOAr0TO | TUCIIMILI
BKH, HAHBI
(dac)
Cemectp 2
1 CrexnomMeTrpuueckue 3akoHbl. OyH1aMEHTaJIbHbBIE
MOHATHUSA U 3aKOHBI XUMHUHU. CII0COOBI 2 1
OTIpeICNICHUs] KOJIIMYECTBA BEIIECTRA.
2 Omnpenenenne M’ sKkBUBaJICHTa MeTasIa 3 1
3 Onpenenenue TemaoBoro 3hdexra peakuuu 4 3
HEeUTpaJIM3alkH.
4 N3MepeHue u pacdeT 3JIEKTPOAHBIX TOTEHIIMATIOB 4 4
MeTaioB u 3J]C ragbBaHMYECKUX JJIEMEHTOB.
5 XuMHUecKas ¥ JIEKTPOXUMHUYECKass KOPPO3us, 4 4
HccnenoBanne KOppo3uH METAILIOB H
onpeieeHue HHrHOUTOpHOTO Y dheKTa.
Bcero: 17

4.5. KypcoBoe npoekTupoBanue (padora)

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

4.6. CamocrosiTesqibHasi padoTa 00y4yaromuxcs
Bunasl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Tabnu1e 6.

Ta6mmia 6 Bunbl camocTosATensHON paboThl U €€ TPYT0EMKOCTh

Bunx camocTosiTensHON pabOTHI Bcero, wac | Cemectp 2, gac
1 2 3
CamocrosiTesbHast paboTa, BCEro 21 21
U3y4YeHHE TEOPETHYECKOTO MaTepraa 16 16

nuctutinHb (TO)

pacueTtHO-Tpaduueckue 3aganus (PI'3) 1 1
nomaninee 3aganue (13) 2 2
IToarororka k TekymieMy KoHTpotro (TK) 2 2

5. IlepeyeHb yueOHO-MeTOAMYECKOT0 O0eceYeHHs VISl CAMOCTOSITEIbHOM

PadoTHI 00y4aKOIIMXCH MO JUCUHUILINHE (MOLYJIIO)
Y4ueOHO-MeTOAMYECKHE MaTepPHaNIbl I CAMOCTOSTEIHbHOW padOThl OOYyJarOMIMXCsl YKa3aHbI B
.. 8-10.

6. IlepeyeHb OCHOBHOW U JONOJHUTEIbHOM JUTEPATYPbI
6.1. OcHoBHas1 JInTepaTypa
[lepeueHb OCHOBHOM JIUTEpATyphI IPUBEIEH B TAOIUIE 7.



Tabnuua 7 — [lepeyeHb OCHOBHOM JINTEpaTypPhI
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Mudp

bubnuorpaduueckas cceuika / URL aapec

KonunuectBo
JK3EMILIAPOB B
o6ubnmoreke
(KpoMe 3JIEKTPOHHBIX
AK3EMILISIPOB)

I'muuka, H. JI. O6mas xumust B 2 T : y4eOHUK 711 aKaIEMUYECKOTO
0akamaBpuata / H. JI. ['munka ; mon penakuueii B. A. ITonkosa,

A. B. babkoBa. — 19-e u3n., nmepepab. u qon. — Mocksa :
NznarensctBo FOpaiit, 2016. — 729 ¢. — (bakanaBp. AxageMuuecKuii
kypc). — ISBN 978-5-9916-6445-5. — Texcr : anextponnsiit // 9bC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/388983 (nata
obparntenus: 20.04.2019).

OO0mas u HeopraHudeckasi XUMus. 3aJJa4HMK : yaeOHoe mocooue s
akanemuueckoro 6akamaspuara / C. C. baOkuna [u np.] ; mox
penakiueit C. C. babkunoit, JI. JI. Tomunoit. — Mockga :
WznarensctBo IOpaiit, 2019. — 464 ¢. — (bakanaBp. AkageMUYeCKUA
kypc). — ISBN 978-5-534-01498-3. — Texkcr : anekTponHslit / DBC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/432806 (mata
obpanienus: 20.04.2019).

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI : [ DINEKTPOHHBIN
pecypc] : yuebHoe mocodue / T. E. Kpwutosa, T. 1. ®omuuesa ; C.-
[TerepO. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHUS. - DIICKTPOH.
tekcToBble naH. - Cankt-IlerepOypr : Usn-so I'YAII, 2019. - 77 c.

6.2.  /lomoJHHMTeJbHAA JIUTEPaTypa
[lepeuyeHb JONOTHUTENBHOM TUTEPATyphl IPUBE/CH B Tabmie 8.

Ta6muma 8 — I[lepeueHb JOMOTHUTEIBHON JIUTEPATYPHI

Mudp

bubnuorpaduueckas cceuika/ URL agpec

KonuuecTBo 3K3eMIUISIPOB B

onobamnoreke

(KpoMe 3JIEKTPOHHBIX

IK3EMILISIPOB)

54 K68

O6mas xumus : yueOnuk / H. B. KopoBuH. - 6-e u3z., ucmp. - M.
: Bricor. mk., 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

OO6mrast xumus : [ DIEKTPOHHBIN pecypc| : yaeOHO-
metoanueckoe nocodue / T. E. Kpbuosa ; C.-Ilerep6. roc. yH-T
a’pPOKOCM. TPHOOPOCTPOCHHSL. - DIEKTPOH. TEKCTOBBIC JaH. -
CIIo. : U3n-Bo I'YAII 2016. - 98 c.

54 A95

JlaGopaTopHble U CEMUHAPCKUE 3aHATHUS 110 OOIIEH 1
HEOpraHW4YecKoi xumuu : yaeOHnoe nmocodue / H. C. Axmetos, M.
K. Asuzoa, JI. U. bagpiruna. - 6-¢ u3m., crep. - CII06. : Jlansb,
2014. - 367 c.

10

I'enbdman, M. Y. Heopraaudeckas xumus : yaedHOe mocooue /
M. U. I'ensmamn, B. I1. FOctpatoB. — 2-e usn., crep. — CaHKT-
[etepOypr : Jlanp, 2009. — 528 c. — ISBN 978-5-8114-0730-9.
— Texkcrt : 3nexTpoHHbIH // JIaHb : 2IEeKTPOHHO-OMOIHOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/4032 (mara
obpanienus: 20.04.2019).

54 E55

OcHoBbI 00111e# XuMuH : yaeoHoe mocoodue / B. U. Endumos. - 2-

20
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| e m3n. - M. : UHDPA-M, 2017. - 256 c. \

7. IlepeyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHHKAIIMOHHOM CeTH

HMHTEPHET, Heo0X0aAMMBIX JJis 0CBOEHHUS AU CHUILINHDbI
[Tepeuens pecypcoB uHbopMaimoHHo-Tenekommynukaonnoit cetu MHTEPHET, HeoOxoaumbIx

AJi1 OCBOCHH A OUCHUIIMHBI IPUBCACH B Ta6J'II/II_I€ 9.

Tabmuma 9 — Ilepedyensr pecypcoB mHpopManroHHO-TenekoMmmyHuKkannonnoi cetu MHTEPHET,
H€O6XOI[I/IMI>IX JJ1s1 OCBOCHUA JUCHUITIIINHBI

URL anpec Haumenosanue
http://www.xumuk.ru/ CaiiT 0 XumMun
http://www.hemi.nsu.ru OCHOBBI XMMHUH: 00pa30BaTeIbHBIN CaliT
JUISL CTYZICHTOB
http://lib.aanet.ru/jirbis2/index.php? DJIeKTPOHHBIE PECYPCHI ONOINOTEKH
option=com_content&view=article&id=28&Itemid=393

8. IlepeueHb HHGPOPMALMOHHBIX TEXHOJIOT U, HCIOJIb3yEMBbIX MPH

OCYIIECTBJICHUHA oﬁpazoBaTenbnoro npouecca nmo 1MCHUMIIInHEe
8.1. IlepeueHb NPOrpaMMHOro od0ecnevyeHust
[lepeueHp UCIONB3yeMOTr0 MPOTPaMMHOT0 obecrieueHus npeacrasieH B Tadnure 10.

Tabnuua 10 — I[TepeueHp nporpaMMHOTo oOecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeyeHb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHb UCTIONB3YyEMBIX HHPOPMAIIHOHHO-CIIPABOYHBIX CHCTEM IpeICTaBiIeH B Tabmume 11.
Tabmuua 11 — Ilepeuerb nHGOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHUYecKasi 0a3a, He0OX0AUMAs VISl OCYIIECTBJICHUSA

00pa30BaTeJbHOI0 MPoOLEcca Mo IUCHUIINHE
CocraB MaTepuaaIbHO-TEXHUUECKOM 0a3bl IIpeACTaBIICH B TadauIe 12.

Tabmuma 12 — CoctaB MaTepuanbHO-TEXHUUECKOU 0a3bl

Howmep aynuropun

Ne /it HanmeHnoBaHMe COCTaBHOM YacTH MaTEPHAIBHO-TEXHUYECKOM Oa3bl (mpu
HE0OXOTMMOCTH)
1 JlexnioHHAs ayIUTOPHUS C UCIIOIB30BaHUEM JIEMOHCTpamoHHbIX Tabyui | 32-01 (Tactemno,15)

u cxeM, [leproanueckoi CUCTEMbl XUMUYECKHUX JIEMEHTOB
J..MenneneeBa, 00pa31ioB MUHEPAJIOB, MOJIEICH MPOCTPAaHCTBEHHBIX

PELIETOK.
2 Crnernuanu3upoBaHHass XHMHYECKas JJab0paTopusi C MCIOJIb30BaHUEM 33-02, 33-04
JIeMOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX CTEH/IOB U YCTAHOBOK (I"actenno,15)

JUISL OIPE/ICIICHNSI SKBUBAJICHTA METAJUIA, N3MEPEHHS AIICKTPOJHBIX
MOTEHINAJIOB, CKOPOCTH KOPPO3UH- METAJIIOB - MUJITUBOJIBTMETPHI;
aHAJIMTUYECKHE U SJIEKTPOHHBIE BECHI; JabopaTopHbie pH-MeTpHl,
HEHTPUPYTU U KATIOPUMETP.
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10. ®oHa O1LIEHOYHBIX CPEACTB /IJIs MPOoBeIeHHUsI MPOMEKYTOUYHON aTTecTAlNH

00y4ar0IUXCA M0 JUCHUIJINHE
10.1. CocraB (hoH1a OIIEHOYHBIX CPEJCTB MPUBE/EH B Tadsmie 13
Ta6muma 13 - CoctaB GoH/Ia OIEHOYHBIX CPEJCTB ISl IPOMEKYTOUHOM aTTeCTAIlKI

Bua npomexxyTouHOM aTrTecTanuu [IpumepHBIi nEpeYeHb OLEHOYHBIX
CPEICTB

DK3amMeH Cnmcok BONpoCoB K 3K3aMEHY;
3agaun;

10.2. TlepedyeHb KOMIIETCHIIMH, OTHOCSIIUXCSA K IUCIUIUIMHE, W ATambl UX (OPMHPOBAHUS B
npoliecce OCBOCHHUsI 00pa3oBaTeIbHON MPOrpaMMBbl IPUBE/ICHBI B Tabmule 14.

Tabmuma 14 — TlepeueHb KOMIETEHIMH C yKa3aHHEM JTamoB WX (OpMUPOBaHHUS B IpoOIlECCEe
OCBOCHMS 00pa30BaTEIbHOM MPOrpaMMBbI

Otansl OPMHUPOBAHUS KOMIIETCHIIUN IO
Howmep cemectpa

TUCIUILTHAM/TIPAKTHKaAM B mporiecce ocBoenus OI1

OIIK-7 «cnocoOHOCTh CaMOCTOSTEIBHO NpUOOpEeTaTh M UCHOJNb30BaTh B  MPAKTHYECKOU
JIeATEIFHOCTH HOBBIC 3HAHUS W YMEHHS, B TOM YHCIIE B HOBBIX O0JACTSAX, HEMOCPEACTBEHHO HE
CBSI3aHHBIX CO c(epoil AeATEITLHOCTI

1 WNmxenepHast 1 KOMITbIOTEpHasl rpaduka

2 Xumust

3 MarepuanoBeneHue

4 MeTtpomnorus

5 DIEeKTPUYECKHUI TIPUBO/T

6 DJIEKTPUYECKUE U AIICKTPOHHBIC allliapaThl

6 DNeKTpUUYEeCKUN PUBOJL

7 DHeprocOepexeHue U IHeProdPPeKTUBHOCTD

9 DJIEKTPOMarHUTHAs! COBMECTUMOCTh

10 Texnudeckoe  oOCTy)XKMBaHHE€ W  PEMOHT  CIICHHAIBHBIX
ANEKTPOMEXAHUIECKUX CUCTEM

10.3. B kadecTBe KpUTEPHEB OIICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS) y OOYYaAIOIIUXCS
KOMITETEHIIMI MPUMEHSIETCS LIKaJla MOAYJIbHO—PEHTHHIOBOM CHUCTEMbI yHUBEpcuTeTa. B Tabmuie
15 mnpencraBnena 100—0amnmpHas u  4-OayuibHas IIKadbl IS ONEHKH  CPOPMHUPOBAHHOCTH
KOMIIETECHIIU .

Ta6mmma 15 —Kpurepun ornieHkn ypoBHs chOpMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHIH
100- .
SeTbras 4-6ayutbHAs XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI
IIKasIa
TIKasa
- oOydJaromuiicss TIIyOOKO M BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepHal;
- YBEPEHHO, JIOTUYHO, TIOCIIEIOBATEILHO M TPAMOTHO €T0 U3JIaraer;
- ONMUpasiCh HAa 3HAHWS OCHOBHOW W JOIMOJHUTEIHHOU JHTEPaTYpHI,
85<K <100 COTITHOY = 1000 MPUBS3bIBAET YCBOEGHHBIE HAYUHBIE MOJIOKEHUS C TIPAKTUYECKOM
(GAITCHOY | esrTenbHOCTBIO HaTPaBJICHUS;
- yMeJI0 00OCHOBBIBACT U aPTyMEHTHUPYET BHIIBUTAEMBIC UM UJICH;
- IeJIaeT BBIBOABI M 00O0IICHUS,
- cBO0OOJTHO BJIAJICET CUCTEMOH CIIEIMATN3UPOBAHHBIX TOHSATHIA.




13

(XOPOLIO»
(Ga4YTCHO»

- 00y4aroluiics TBEpI0 YCBOWII IPOTPaMMHBIH MaTepuall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT €ro, ONUpasChb Ha 3HAHUA OCHOBHOM
JIUTEPATYPHI;

- HE JOMYCKAaEeT CYIIECTBEHHBIX HETOYHOCTEH;

- YBA3BIBACT YCBOCHHBIE 3HAHHUS C NIPAKTUUYECKOW JEATEIBHOCTHIO
HalpaBJICHUS,

- QpryMEHTHUPYET Hay4HbIE MMOJIOKEHUS;

- JienaeT BLIBOJBI K 0000IIECHH;

- BJIQJEET CUCTEMON CIENHAIM3UPOBAHHBIX IMOHITHH.

55 <K< 69

«yZI0BJIETBO-
PUTENTEHO»
«BAYTEHO»

- 00y4YaroImuiicss yCBOMJI TOJIBKO OCHOBHOM IpPOTpaMMHBIA MaTepua,
[0 CYLIECTBY HM3JIaraeT ero, Onupaschb Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEpaTyphl;

- JIOIyCKaeT HeCYLIECTBEHHBIC OITMOKM U HETOUHOCTH;

- WCIBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUH 3HAHHM
HaIpaBJICHHUS;

- ¢1a00 apryMeHTHPYET Hay4HbIE MOJIOKEHMUS,;

- 3aTpyAHsAeTCs B (OpPMyIMPOBAHUH BBHIBOJOB U 0000ILECHUI;

- YACTUYHO BJIAJICET CUCTEMOH CIIeUAIM3UPOBAHHBIX MTOHITHH.

K<sa

«HEYJIOBIIETBO
PUTENTEHO»
«HE 3a4TEHO»

- oO0yvaromuiicsi He YCBOWJ 3HAYUTEIBHOW YacTH IPOrPaMMHOTO
MaTepuana,;

- JIONyCKAaeT CYIIECTBEHHbIE OMIMOKM W  HETOYHOCTH IIpH
paccMOTpeHHH PobIeM B KOHKPETHOM HalpaBJICHUY;

- HCIIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IMPUMEHEHUH 3HAHMUIA;

- HE MOKET apryMEHTHPOBATh HAyUHBIE MOJI0KECHHUS,;

- He (OPMYJIUPYET BBIBOJIOB U 000OIICHUIA.

10.4. TumnoBbIe KOHTPOJIbHBIE 33JaAHUS WU HHBIE MATEPUAIIBI:
1. Bonipocs! (3a1aun) 1yis sk3aMeHa (tadsuma 16)

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

Ne n/mt [lepeueHp BonpocoB (3aa4) AJis1 SK3aMEeHa

1. KBaHTOBO-MeXaHWUYECKasi MOJIETb CTPOCHHUS ATOMA.

2. Atom. [Mpunnun HeonpenenenHnoctu I eiizenbepra. Ypasuenue Jle bpoiins.
BonnoBas ¢hyHKIms.

3. VYpasnenue lllpeaunrepa. Kantobie uncna. [lpunnun 3anpera [laynu. IIpaBuio
XyHnna, KneukoBckoro.

4. Ilepuognueckas cucrema JI.11. Menneneesa

5. [lepnoiMYHOCTE U3MEHEHUS CBOMCTB AJIEMEHTOB: PAIMYC aTOMOB U HOHOB, YHEPTUH
MOHM3ALMH, CPOJCTBO K JIEKTPOHY, JIEKTPOOTPULIATEIbHOCTD, OKUCIUTENBHO-
BOCCTaHOBHUTEIbHAs crtocoOHOCTh. CBsi3pb [1.C. co cTpoeHnemM aroma.

6. OCHOBHBIE TUIIBI XUMHUUYECKOH CBsI3U. KOBasleHTHAs CBSI3b.

7. Teopus rubpuau3ay ¥ reoMeTpust MoseKyil. [1onspHOCTD U MONAPU3yeMOCTh
KOBAJICHTHOM CBSA3U U MOJIEKYJ

8. MeXMOJIeKYIISIpHBIE B3aUMOJIeHCTBUA. BonopoaHas CBs3b.

0. XHUMHYECKasi TEPMOJIMHAMMKA

10. XUMUYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE.

11. PactBopel. CriocoOBI BeIpaXKeHUsI KOHIIGHTPAIUK pacTBOpoB. CBOMCTBA paCTBOPOB

12. JucnepcHble cucteMsl. I10BEpXHOCTHBIE SIBICHUS

13. PacTBOpbI 371€KTPONUTOB. DIIEKTPOIUTHUECKAST JUCCOLMAIUS

14. Juccoumanus Boasl. Jlucconuanust KUCIOT U OCHOBaHUN. BomopoaHbIil moka3aTesb

15. [Tpoussenenue pactBopuMocTH. MoHHO-00MEHHBIE peakiuu. I uapoans conei.

16. OKHUCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

17. [TonsTHe «3NEKTPOAHBIN NOTEHIUAD). DIEKTPOXUMUYECKUE MPOLIECCHI. DIIEKTPOJIN3
pacIIaBoB U PaCTBOPOB

18. O6ume cBoiictBa MetaiioB. Kopposust MeTayuioB. MeTo/ibl 3a1IUTHI OT KOPPO3HH.
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19. KoHcTpykiimonHbie MeTayisl. AmtoMuHuR. XpoM. JKemeso.
20. [Tonumepsl.
21, XuMHuecKast HJIeHTH()UKALKs, aHAIU3 BEIeCTBA

2. Bomipocs! (3amaun) mist 3auera / nuddepeHmpoBanHoro 3adera (Tabmuma 17)
Tabmuna 17 — Bonpocs! (3agaun) ans 3adera / audd. 3auera

Ne /1

ITepeuens BompocoB (3ana4) ais 3a4dera / quddepeHIpoBaHHOTO 3aUeTa

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

3. Tembl u 3amaHue ISl BBITIOJHEHUS KYpCOBOW pPAaOOTHI / BBHIMIOJHEHHUS KYpPCOBOTO MPOEKTA
(Tabmuma 18)

Tabmuua 18 — IlpumepHbIii mepeueHb TEM Ui BBIIOJHEHHUS KYpPCOBOM pPabOTHI / BBIIOIHEHUS

KYpPCOBOTO IPOEKTa

Ne /1

[IpumepHbIi IepeyeHb TeM Ui BBIIOJIHEHHS KYpCOBOU PaOOThI / BBITOTHEHHS
KYPCOBOT'O IPOCKTA

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4. Borpocs! [J1s IPOBEICHHUS MPOMEKYTOYHOMN aTTECTAIlUH MIPH TeCTHPOBaHUH (Tabsuima 19)

Ta6muma 19 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

Ne i/t

IIprMmepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

5. KoHTposbHBIC M IPaKTHYECKHE 3a/1a4u / 3aJaHus 110 qucuuiuinHe (tadnuna 20)

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

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

1 Konnenrpanuu, crnocoObl BeIpaK€HUH KOHIICHTpallid. 3aiavya: BeIYuCIUTh MpOIEHTHYIO
KOHIIEHTPAIIUIO a30THOM KUCIOTHI p=1,05 1/MOJIb, €CIIM U3BECTHO, YTO KOHIIEHTPALIUS
FIOHOB BOJIOPOJIA B pacTBope coctaniseT 6.33-107 momb/n

2 TloHsTHE 0 KBAHTOBBIX uKciaax. Hammcars snexrponnsie gpopmyns: Ca* Sc, FL .

3 KomnreHTpamuu, croco0Obl BeIpakeHn i KoHIeHTpaiuit. MospaocTs pactBopa Al2(SOa)3
pasna 0,1 monb/n, p=1,02 r/Mi1, paccuuTaTh OCTAJIBHBIC TUITBI KOHIICHTPALUH

4 Jau 1% pactBop H2SO4, p = 1 1/ mi1, paccunrath Cm, Cn, Cm, T, %. (MonsipHOCTB,
MOJISUTBHOCTD, HOPMAJIbHOCTb, TUTP, MOJIIPHYIO JIOJIFO MTOJYYCHHOTO PacTBOPA).

5) KoncranTa paBHOBecHst XuMu4eckux peakiuil. Hanummure maTemaTnyeckoe BoIpakeHHe
KOHCTaHTHI paBHOBecus peakiuu: 2A(T) +B2(1) =2AB (r) u onpenenure, B KaKyio
CTOPOHY CMECTUTCSI PABHOBECHE NIPU YBEIMYEHUH OOILETro JaBJICHUS.

6 Ha BoccranoBnenue 7,09t okcua JByXBaJIGHTHOTO MeTallia Tpedyercs 2,241 Bogopoaa
(H.y.). BeruncnuTh S5KBUBaJICHTHBIE MAcChl OKCHJIA U MeTajia. YeMy paBHA aTOMHast
macca Me?

7 Onpenenuth B KAKOM HAIPaBJICHUU OYAET MPOTEKATh PEAKIUs IPU CTAaHAAPTHBIX
YCIIOBUSX:

COClz «» CO+ Cl..
BemecTBo AG k]Ix/Monb
CO -137,2
COCl; -210,4
8 CKOpOCTh peaklvy B TOMOTE€HHBIX cucTeMax. PakTopbl, BIUSIONINE Ha CKOPOCTh

peakuuu. 3akoH aeictBus macc. Koncranta ckopoctu. CBsi3b KOHCTAHTBI XUMHUYECKOTO
paBHOBECHSI C KOHCTAHTAMH CKOPOCTEH MPSIMOI M 0OpaTHOM peaKIuii.
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Brraucnure HopmansHOCTh pactBopa HCI, ecnu auis neirpanuzanuu 20 mut pactsopa HCI
n3pacxogosado 10min 0,2 N pactesopa KOH

10

[Tpu kakoit TeMmepaType CTAHOBUTCSI BO3MOKHBIM CAMOTIPOM3BOJILHOE TIPOTEKAHNE
peakiuu: 2HgO (k)< 2Hg(x)+ O2 (1). 3aBucuMocThio AH u AS peneOpeys.
Borauciuts AG peakiumu.

BemecTBo

AH xJIx/Moab

AS JIx/monpeK

HgO(x)

-90,8

70,3

Hg (k)

0

76,1

O2(r)

0

205,4

11

Bonopoansrnii mokazarens. Beraucauts pH 0,01N pactBop H2SOs, 0=1

12

Xumnueckoe paBHoBecue. [Ipuniun Jle-Illarense. Onpenenuts, B KaKOM HallpaBJICHUU
MPOU30UAET CMENIEHUE PABHOBECUS XUMUYECKOM pPEeaKIUH:
2NH3 <> Na(r) + 3H2(r ) AH=+92/4
pu:
) MOBBILICHUU TEMIIEPATYPhI
0) MOHWKEHUH JaBJICHUS
B) yBelnM4eHUH KOHIeHTpauuu N»

13

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

14

Beraucinure DJIC konuentpanuonnoro snementa (—)Ag/0.001MAg*//0.1Ag"/(+)
Kakue mpoiieccbl mpoTeKaroT Ha KaToA€ U aHO/E?

15

Peaxnus nporekaet no ypaBueHuto N2 + Oz = 2NO. KonneHTpanuu HCXOTHBIX BELIECTB
1o Haudana peakiuu osuta [N2]= 0,049 moinb/m, [O2]= 0,01 Moab/1. Beraucaure
KOHIIeHTpanuio 3Tux Bemiects, koraa [NO]= 0,005 mons/i.

16

Ha netitpanu3zanuro 0,943 r pochopucroit kuciaorsl H3POs uzpacxonosan 1,291 1
KOH. Beruncnute KoJu4ecTBO BEIIECTBA SKBUBAJIEHTA, MOJISIPHYIO MacCy SKBUBAJICHTA U
OCHOBHOCTH KHCJIOTBL. Ha OCHOBaHMHM pacyeTa HAIMIINTE YPABHEHUE PEAKITHH.

17

Oneprust ['n66ca (cBoOomHAst »Heprus) U e€ M3MEHEHUE MPH XUMHUYECKHUX PEAKIUAX.
HampaBneHne XMMUYEeCKUX TPOIIECCOB.

[onb3ysck 3HaueHusMu AG,,, pearupylolux BEecTB, BbuuciuTe AGy,, peakiuu
SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpenenuTe, MOXKET I OHA OCYIIECTBUTECS IPU

CTaHAAPTHEIX YCIIOBUMAX.

BemntecTBo

AG, k[l /Monb

SO2(1)

- 300,4

H2S()

-33,01

S(x)

0

H20(r) -228,1

18

XapakTepucTrka HOHHOU cBsi3u CTeleHh HOHHOCTHU CBSI3U. D(PPEKTUBHBIN 3apsia U
CTEINEHDb OKUCIEHUS aTOMOB. OCHOBHBIE THUIIEI KPpUCTAININYCCKUX CTPYKTYP.
DnieMeHTapHas siueiika. KoopimHanmoHHbIE YUCia aTOMOB.

19

MoryT JIi IPOUCXOTUTH OKHUCIIUTEIBHO-BOCCTAHOBHTEIbHBIC PEAKIIMH MEXKTY
BerrectBamu: a) NHz 1 KMnOjs; 6) HNO2 u HI; B) HCI u H2Se? TTouemy? Ha ocHOBanuu
AIIEKTPOHHBIX YPaBHEHHIA paccTaBbTe KO3()(DHUIMEHTHI B yPABHEHHH PEAKIMH, HIYIIEH 110
cxeme: KMnO4 + KNO2 + H2SOs — MnSO4 + KNO3 + K2SO4 + H20.

20

Kakoii crioco6 00pa3oBaHust KOBaJICHTHON CBSI3H SIBIISIETCS JOHOPHO-AKIIETITOPHBIM?
Kakune xumnyeckue cBszu B noHax BF, ? Vkaxkure nonop u akuenrop. Kak o0bicHUT
TETPAdIPUUECKOE CTPOCHUE HOHA?
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10.5. Meroauueckue Marepuasbl, ONPENACISIIONINE MPOIEAYpPhl OIICHUBAHMUS 3HAHWUH, YMEHUH,
HABBIKOB M / WJIM OMBITA JEATEILHOCTH, XapaKTEPU3YIOIINX dTanbl (GOpMUPOBAHUS KOMIETCHIIHIA,
conepskarcs B [Tonoxxenusx «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M MTPOMEXYTOUHOM aTTeCTalluu
crynentoB ['VAIIL, oOydarommxcss 1o mporpamMmamM BbICIIEro oOpazoBaHus» U «O MOIYJIBHO-
PEUTHHTOBOM CHCTEME OIIEHKH KauecTBa yueOHOM paboThl cTyaeHTOB B 'Y Ally.

11. MeToaguveckue yKazaHus JAJ1s1 00y4AHOIIMXCS 110 OCBOCHUIO TN CIUIIINHBI

[{enbto JUCHMIUIUHEL SBISIETCS — MOIYYEHHUE CTYIeHTaMU HEOOXOIUMBIX 3HaHHUM, YMEHUHN U
HABBIKOB B 00JACTH XMMHH, YTO TO3BOJIUT UM YCIICUTHO PEIIaTh TEOPETUYECKUE M MPAKTHUECKUE
3aJaud B o0yacTu pa3pabOTKU KOHCTPYKIUH YCTPOWCTB, M3JEIMM M MEXaHU3MOB CIEIHaIbHBIX
DIIEKTpOMEXaHWYeCKuX cucteM. OOydwaromiyecss OJDKHBI OCBOWTH JWCHMUILIUHY Ha YPOBHE,
MO3BOJIAIONIEM MM NPUMEHUTh CBOM HaBBIKM B 00JIACTSAX aBUAIIMOHHO-KOCMUYECKOM TEXHUKH,
000pOHHOW TPOMBIIUICHHOCTH, JIEKTPOIHEPTreTUKE, KOTOPhIE MOTYT HCIOJB30BaThCS B Pa3HBIX
o0nacTsX [eATeNbHOCTH HCCIENoBaTeNs, IMOJY4YMBILEro TIOATOTOBKY IO 00pa3oBaTeabHOM
nporpamme 6akanaBpal3.05.02 «CrnenuanbHbie IEKTPOMEXAHUUECKUE CHCTEMBI

MeToanyeckue yKa3aHus i1 00y4al0MIMXCS 10 OCBOCHUIO JIEKIIMOHHOI0 MaTepHuaJia

OcHOBHOE HA3HAYCHHE JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOe U SICHOE M3JNI0KeHHEe ydeOHOro marepuaia. HazHaueHrne COBpEMEHHOM JIEKIIUH B PaMKax
JUCIUTIMHBI HE B TOM, YTOOBI TOJYYUTh BCIHO HMHPOPMAIMIO 1O TeME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX TPOOJIEM JUCIUIUINHBI, METOAO0B HAYYHOTO MMO3HAHUS, HOBEUIITNX JTOCTHKEHUN
HAay9HOW  MbICIM. B ydeOHOM mporecce  JIEKIMS  BBIMOJHSIET  METOOJIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 ¥ HH(POPMAIIMOHHYIO (YHKIUU. JIeKIHs pacKpbiBaeT MOHATUHHBIA ammapar
KOHKPETHOW 007acTH 3HaHusA, €€ TpoOJeMbl, JaeT IeIbHOE MPEACTABICHHE O JIUCIUILUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

IImanupyeMbl pe3yabTaThl IPYU OCBOSHHMH 00YJaOIMMCs JIEKIIMOHHOTO MaTepHaa.

— TOJIyYEHUE COBPEMEHHBIX, LIEIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHUI, YPOBEHb KOTOPBIX
OIIPENEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TeME;

—  TIOJIyYEHHE OIBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE  NPO(ECCHOHATHLHO—NIETOBBIX  KAauecTB, JIOOBM K  TpeaMery |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHWE HEOOXOIMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOU paOOTHI;

— TIOJyYeHHUE 3HAHWH O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHHUKH U O MPOTHO3E
WX Pa3BUTHUS Ha OJFDKAMIIINE TOJIBI;

— HAy4YUTCS METOIWYECKH o00pabaThiBaTh MaTepuan (BBIICIATh TJIaBHBIE MBICTH U
MOJIO’KEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B Pa3IMYHBIX (HOPMYIUPOBKAX);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TTOHITHH.

JleKuMoHHBIA MaTepual MOXKET COMPOBOXKIATHCS JAEMOHCTpAlME CIaliI0B, XUMHUYECKUX
ONBITOB, O00pa3IOB MHHEPAJIOB, MOJIEICH NPOCTPAaHCTBEHHBIX pemeToK. IIpegocraBiieHue
BO3MOKHOCTH CTYJICHTaM pa3BUTh W MPOJEMOHCTPUPOBATH HABBIKM B OOJACTH 3JIEKTPOXHMUH,
KUHETHKH.

CrpyKTypa npeaocTaBieHus JEKIHOHHOIO MaTepuaa:

Berymiienne — 4acTh JIeKIUH, 11e7b KOTOPOM - 3aMHTEpPEecOBaTh U HACTPOUTH ayJUTOPHUIO Ha
BOCIIpHsITHE y4deOHOro Martepuana. B ero cocrtaB BXOZaT:  (HOpMyIUpOBKA TEMbI JIEKIUH,
XapaKTepUCTHKA €€ — MPOo(ecCHOHAIBHON 3HAYMMOCTH, HOBH3HBI M CTENEHU HU3YyYEHHOCTH, LEIH
JEKLUHU; U3J0KEHUE IUIaHa JIEKIMH, BKIIIOYAIOLIETO HAMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
NOMJIEKALIUX PACCMOTPEHUIO HA JIEKLMHU;  XapaKTEpUCTHUKA PEKOMEHIYEMOM JMTEpPaTyphl,
HEOOXOOUMOW NI OpraHM3aliil  CaMOCTOSITENIbHOM  paboThl  CTYIEHTOB; PETPOCHEKLINS-
HAaIlOMMHAHUE O BOIIPOCAX, PACCMOTPEHHBIX Ha— NPOILION JEKLUH, CBSA3b X C HOBBIM MaTEpUAJIOM,
yKa3zaHHe Ha ero poJib, MECTO M 3HAUYCHUE B JAHHOU JAUCLUIUIMHE, a TAK)KE B CUCTEME JIPYTUX HayK.
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OcHOBHasi 4acTb - U3JIO0KEHUE CONEP)KAHMA JIEKIIMM B CTPOTOM COOTBETCTBHHM C
IPEMIOKEHHBIM  IUIAHOM. BKIIO4aeT packpblBalOUMN TEMy JIEKIUMU KOHLENTYalbHBIM U
(akTHUECKUH MaTepuall, €ro aHajdu3 M OLEHKY, pa3JId4YHble CIOCOOBl AapryMeHTaluuu u
JI0Ka3aTeNNbCTBA BBIABUTAEMbIX TEOPETUUECKHUX TIOJIOKEHUH.

3akiIroueHre - MoJBeIeHHe OOIIero MuTora JeKIuh, 0000IeHne MaTeprana, GopMyIupOBKa
BBIBOJIOB 110 TEME JIEKLIUU; OTBETHI HA BOIIPOCHI CTY/IEHTOB.

Jng  Hamexamero OCBOCHHSA Kypca XMMHMHM HCIHOJIB3YIOTCS CIELHUAJIBHBIC HAaIJIAIHBIC
CpeACTBa, C TMOMOIIbI0 KOTOPBIX MOXKHO TepenaBaTh CTYJCHTaM HH(OpMAIMIO O BEHIECTBAX,
00BEKTAX U CyIIEeCTBE (PU3MUYECKUX U XMMUYECKHUX IpeBpalieHui. JleMOHCTpanys ONbITOB, MOJENIN
KPUCTATUYECKUX PEIETOK, TAOIUIIBl M TUIAKATHI C YHEPTeTUYECKUMHU TUarpaMMaMu 0oO0pa3oBaHus
MOJIEKYJI, PEAKIUH ¢ KaTaau3aTopaMu U 0€3 HUX U T.J.

OcylecTBiIeHHE KOHTPOJIA 3a BEACHMEM CTYJIEHTaMH KOHCIIEKTa— JIEKIMH;  OKa3aHue
CTYJCHTaM TIIOMOIIM B BEIEHUH 3allMCH JIEKUMH — (aKICHTUPOBAaHME H3JIOKEHHUS MaTepuala
JEKIUH, BbIAEICHHUE TOJIOCOM, HMHTOHALMeH, TeMIoM pedyd Haubojee BaXKHOM HHQOpmanuy,
UCTIOJIb30BaHUE T1ay3 JUIS 3allUCH Ta0JIUII, CXEM)

MeTtoauyeckue ykazaHusi AJ1s1 00y4aroIUXcsl 10 MPOXO0KACHHUIO JJa00paTOPHBIX padoT

B xone BeimosHeHus 1a60paTOpHBIX paboTa 00ydJaroImMACs JTOJDKEH YrTyOUTh M 3aKpENuTh
3HAHUS, IPAKTHYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOAMKON M TEXHHUKOH JKCIIEpUMEHTa B
COOTBETCTBMM C  KBAJIU(PUKAIIMOHHON  XapaKTEPUCTHKONW  oOydwaromierocs.  BbImoiHeHHE
7a00paTOpHBIX PabOT COCTOUT U3 SKCHEPUMEHTAIBHO-TIPAKTHUECKOM, PacUeTHO-aHATUTHUECKOU
4acTe U KOHTPOJIbHBIX MEPONIPUSITUH.

BeimonHenue mabopaTopHBIX paboT OOydaroOUIMMCS SIBIISCTCS HEOTHEMJIEMOM YacThiO
U3YYECHUS JUCUUIUIMHBI, ONpEeNeisieMOol y4eOHBbIM IUTAHOM M OTHOCUTCA K CpEACTBaM,
00€eCTeYrBaOIIUM pPEIIEHUE CIeTYIOIUX OCHOBHBIX 3a]a4 y 00y4aromerocs:

— npuobpeTeHre HaBBIKOB MCCIIEOBAHMSI ITPOLIECCOB, SIBICHUH U 00BEKTOB, U3Y4aeMbIX B
paMKax JaHHOM TUCHUIUINHBI;

— 3aKpeIUIeHHE, pa3BUTHE M JCTAJIH3alMsg TEOPETUUYECKUX 3HAHUHM, MOJYYCHHBIX Ha
JCKITUSX;

—  TIOJy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JTUCITUTUINHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIIFHOM pabOThI C 1ab0paTOPHBIM 000PYI0BAHUEM U
npubopamu.

3ananune u Tpe0OBaHUS K NPOBEACHUIO J1a00PaTOPHBIX padoT

3amanrie W TpeOOBaHUS K TPOBEJACHUIO JabOpaTOpHBIX pPAOOT MPHUBEIEHBI B CIEIYIONMINX
UCTOYHUKAX

1. Xumus : XuMudeckue peakiini, BbI3bIBAIOIINE JIEKTPUUECKHUI TOK, JJIEKTPOIHBIE
NOTEHLUAJBI ¥ 3JIEKTPOABUKYIINE CUJIBI : [ DIEKTPOHHBIN pecypc]| : METOAUUYECKNE YKa3aHUs K
BBITIOJIHEHHIO JTabopatopHoil padoTsl / C.-IleTepb. roc. yH-T a3pOoKOCM. TPHUOOPOCTPOCHUS |
coct.: 0. C. Huxonaes, T. E. KpsiioBa. - Dnekrpon. TekcroBsie aaH. - CII6. : M3a-Bo ['YAIL,
2015.-19c.
2. Xumwus. TernoBoit 3p(exT (IHTANBIN) XUMUYECKON peakiuu : [ DIeKTPOHHEIHN pecypc] :
METOJAMYECKHE YKa3aHMsI K BBITIOJIHEHHIO JTabopaTtopHoit pabotsl / C.-Iletepb. roc. yH-T
a’pokocm. mpubopoctpoenus ; coct.: F0. C. Hukonaes, T. E. KpbutoBa. - D1eKTpOH. TEKCTOBBIE
nad. - CII6. : U3o-Bo I'VAII, 2015.- 17 c.
3. Xumus : DKBUBAJICHT. 3aKOH KBUBAJICHTOB : [ DIIEKTPOHHBIN pecypc] : MeTOAnYECKre
yKa3aHUs 10 BRIMOJHEHUIO JJabopaTopHoi paboTsl / C.-IleTepl. roc. yH-T a9pOKOCM.
npubopoctpoenus ; coct.: T. E. Kpeuosa, 1. B. Oryprosa. - DnekTpoH. TekcToBble aaH. - CII6.
: U3n-Bo I'VAIL, 2016. - 15 c.
4. Xumus. Koppo3us MeTamios : [ DIEeKTpOHHBIN pecypc]| : METOAMYECKHE YKa3aHUs 110
BBITIOJIHEHHIO JTabopaTtopHbIX padot / C.-Iletepd. roc. yH-T a3poKOCM. TpHOOPOCTPOCHHUS ; COCT.:
1O. C. Hukonaes, T. E. KpsutoBa. - OnekTpoH. TekctoBbie naH. - CII6. : 3a-Bo I'YAIL, 2016. -
27 c.
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Crpykrypa u ¢popma oTyera o JadbopaTopHoOi padore

1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 000pynOBaHHE.

3. OmnucaHue dKCIIEpUMEHTA.

4. OO6paboTKa pe3ysIbTaToB.
TpedoBanusi K 0(pOpMIICHUIO OTUYETA 0 JIA0OpaTOPHOIi padoTe

1. Oru€r nmomKkeH cofep’KaTh TUTYIBHBIA JUCT, a €ro COJAEpPKaHHE COOTBETCTBOBATH
oopmienuto, cormacuo 'OCT 7.32-2017. (3amonHeHHBIE TAOIHIBI C MOJYyYCHHBIMH
AKCIIEPUMEHTAIbHBIMA JaHHbIMKM) HopmaTwBHas DOKyMeHTalus, HeoOxomumas s
oopmiieHus, mpuBeaeHa Ha 3eKTpoHHOM pecypce I'Y AIT: https//guap.ru/standart/doc
BrimonHeHbI HE0OOXOTUMBIEC PACUETHI.
[Toctpoens! rpaduueckiie 3aBUCUMOCTH OT 3a/IaHHBIX TapaMeTPOB.
CrenaHbl BEIBOJEL.
BrimonHeHbl KOHTPOJIbHBIE 3aaHusI Ha TeMY J1a00paToOpHOI paboThI.

arwN

MeToanuyeckne yKazaHus JJ1s1 00yUAKOIIMXCS M0 MPOXO0KICHUI0 CAMOCTOATEIbHON PadoThI

B Xome BBITONTHEHUST CaMOCTOSITEIPHOM PaOOThI, OOYYAIOIIMICS BBHITOJIHSIET PabOTy IO
3a/IaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE MpEINoaaBarensi, HO 0€3 ero HemnoCpeICTBEHHOTO
YYaCTHSL.

B mporecce BBIMOTHEHHS CaMOCTOSITENILHOM pPaboTHI, y oOyuaromerocs (opmupyercs
nenecoo0pa3Hoe TUIaHUpOBaHUE paboyero BpeMeHH, KOTOPOE MO3BOJSET UM Pa3BUBATh YMECHUS U
HABBIKM B YCBOCHHH M CUCTEMATH3AI[MHM IPUOOpETaeMbIX 3HAHUN, 00€CIIeYnBacT BRICOKUN YPOBEHB
yCIIEBaEMOCTH B TIEPUOJT O0yUESHHSI, TOMOTAET MOJIYYUTh HABBIKH ITOBBIIICHUS MTPO(HECCHOHATEHOTO
YpPOBHSI.

MeroauyecKUMH ~ MaTepuaiaMd,  HANpaBISIONUMH  CaMOCTOSITENIBHYIO  paboTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4eOHO-METOIUYEeCKUI MaTepHal 1Mo TUCIUILIHHE;

MeToanuyeckne yKkazaHus JJIs1 00yYAIOLMXCS MO MPOXO0KIASHUIO TPOMEKYTOUHON aTTecTAlum

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

— 9K3aMeH — ¢opMa OLICHKH 3HAHUH, MOJYyYEHHBIX 00y4aloUIMMCs B MPOLECCe U3yueHUs
BCEH AMCHMIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOoThI, ClIOCOOHOCTH MPUMEHSThH UX
AJid  pCHICHUA TPAKTUYCCKHUX  3ajady. 3K3aM€H, Kak IIpaBWJIO, IMPOBOAUTCA B TCPUOJ
9K3aMEHAIlMOHHOM CEeCCHU W 3aBeplIaeTcs aTTeCTAl[MOHHON OLIEHKOW «OTIMYHO», «XOPOILOY,
«yIOBIETBOPUTEILHOY, KHEYAOBIECTBOPUTEILHO.

Cucrema OICHOK IpHu IMIPOBCACHUU HpOMGX(YTOqHOﬁ aTTCCTallU OCYIICCTBIISICTCA B

COOTBETCTBUU C TpeboBaHusmu [lomoxennit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEKYTOUHON artectanuu cryneHToB [YAIIL, oOydarommumxcss 1o mporpaMMaM BBICIIETO
obpazoBanusi» U «O MOIYJTbHO-PEUTHHTOBOH CHCTEME OIIEHKH KadecTBa Y4YeOHOUW paboThI
ctyaeHToB B 'Y AID».



JlucT BHEceHUs U3MEHEHUH B pabovyto MporpaMmy AUCIUTLTMHBI
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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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