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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 CHCTEMbI CIEIUANBHBIX YCTPOWCTB W  U3ICIUN».
Hucnunnuna peanusyercs kadeapoit Ne3 1.

JucnumivHa HareneHa Ha GopMUpOBaHUE Y BBITYCKHHUKA

oOmenpodecCHOHABHBIX KOMITETESHITUN:

OIIK-7 «cnocoOHOCTh CaMOCTOSITEIBHO TNPUOOpPETaTh M MCIONIb30BaTh B IPAKTHUYECKOM
JIeATETLHOCTH HOBBIC 3HAHUS W YMEHHS, B TOM YHCJE B HOBBIX 00JIACTAX, HEMOCPEJICTBEHHO HE
CBSI3aHHBIX CO Cepoil NeATeTHHOCTI.

CopepxaHue TUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C 03HAKOMJICHHEM HCTOPUH
XHMHUHU, @ TAK)KE C OCHOBHBIMHU HAIMPABICHUSMH U TCHICHIIUSIMH Pa3BUTHSI COBPEMEHHOM XUMUHU.
Ora HayKa W3ydaeT MaTepHUadbHBIA MU, 3aKOHBI €0 Pa3BUTHS, CHEIUPUICCKYI0O XHUMHUYECKYIO
dbopmy IBWKEHHUS MaTepur. B mpoliecce M3ydeHUs: XUMHUH BbIpaOaThIBACTCS HAYYHBIA B3TJIS HA
MUp. 3HAHHE XUMUU HEOOXOIUMO I IUIOJOTBOPHOM TBOPYECKOW NEATEIHHOCTH OakaiaBpa
m000 HAMpaBIICHHOCTH. 3HAaHHWE XHUMHUHU TO3BOJIIET CHOPMUPOBATH COBPEMEHHOE HAydYHOE
MPEJICTABICHHE O MaTepUH, BEIIECTBE KaK OJHOM W3 BHJOB JBHXKYIICHCS MaTepuu, MEXaHU3ME
MPEBPAIICHAN XUMHUYECKUX COCAMHEHUH, CBOWCTBAX MaTEpHAIOB O XHMMHUYECKHX IMpoIleccax B
coBpeMeHHOU TexHuke. [Ipu u3ydeHHH Kypca XMMHU HEOOXOAMMO IMPOYHO YCBOUTH OCHOBHBIC
3aKOHBI, OBJIAJETh TEXHUKONW XHUMHUYECKHX PACUETOB, BHIPAOOTATh HABBIKM CAMOCTOSITEIHHOTO
BBITIOJTHEHHS] XUMUYECKUX IKCIIEPUMEHTOB U 0000IIeHHS (PaKTOB.

[TonnMaHne 3aKOHOB XMMHH TTOMOXKET CTYICHTY B PEIICHUH OSKOJOTHUYECKHUX MpobeM. 3HaHHE
Kypca XUMHH HEOOXOIUMO U JUISI TTOCIISAYIOMIEr0 YCIEITHOTO U3YYSHUS CIIeIUATbHBIX TUCIUTUIHH.

[IpenonaBanue TUCIUIIMHBI TIPEAyCMaTpUBACT ClIeAyronue (OpMbl OpraHU3aIMU Y4eOHOTO
mporecca: JIeKUuH, JabopaTopHble paloOThl, camocTosTeNbHas paboTa oOyuaromierocs,
KOHCYJIbTAITHH.

[IporpaMMoil TUCIUTUTHHBI MPEAYCMOTPEHBI CIEIYIOIINE BUABI KOHTPOJIS: TEKYIIUNA KOHTPOJb
yCIIEBaeMOCTH, TPOMEKYTOUHAsI aTTecTanus B (hOpMe IK3aMeHa.

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



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

Lenb maHHOM MUCHMIIMHBI — YCBOCHHME CTYICHTAMH TEOPETHUECKHUX OCHOB OOILICH XUMUH,
XMMHHU Ba)KHEHIINX 3JIEMEHTOB U UX HEOPraHWYECKUX COCIMHEHWH, (OPMHUPOBAHUE XUMHUECKOTO
MBIIUICHUSI y CTYAECHTOB, Pa3BUTHE HABBIKOB HCIIOJIB30BAaHMS CBEICHUN O (U3MKO-XMMHUYECKHX
CBOMCTBAX PAa3NM4YHBIX CHUCTEM [UIsl CHHTE3a COOTBETCTBYIOUIMX COCIMHEHUM, BBIIIOJIHECHHE
TEPMOJMHAMMYECKUX W  KHHETHMYECKMX  pacyeroB. [IproOpeTeHne HEKOTOpOro  OmbITa
9KCHEPUMEHTAJbHBIX HCCIEIOBAaHMN 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 AUCHMUIIUHE, COOTHECEHHBIX €
IVIAHUPYeMbIMH pe3yJjbTaTamu ocBoenust OI1
B pesynprare oOCBOEHHUS JUCHMIUIMHBI OOYYalOLIUICS JMOJDKEH 007aJaTh  CIEAYIOUMMHU
KOMITCTEHIHSIMU:

OIIK-7 «cnocoOHOCTh CaMOCTOSITEIBHO TNPUOOpPETaTh M MCIONIb30BaTh B IPAKTHUYECKOM
JIeATEIIFHOCTH HOBBIC 3HAHUS W YMEHHS, B TOM YHCJIE B HOBBIX 00JACTSX, HEMOCPEACTBEHHO HE
CBSI3aHHBIX CO c(hepoit 1eATEIEHOCTI:

- 3HaTh - HOPMBI TEXHUKH O€30MTaCHOCTH

- YMETh — PEaIM30BbIBATH B J1A0OPATOPHBIX M TEXHOJIOTUUYECKUX YCIOBHSIX

- BJIaJICTh HaBBIKAMH - SKCIIEPUMEHTA B XMMHUYECKHX JTa00paTOpHsIX.

- UIMETh ONBIT JEITEIFHOCTH - B UCCIECJOBAaHUN 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;

— Merponorusi.

3. O0beM aucuumiannael B 3E/akageM. yac
Jlannbie 06 o0mieM o0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIIEIBHBIX BHUIOB y4eOHOH pabOTHI MO

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

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

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 TUCHUILTHHBI

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. Meroa MOIEKYISPHBIX
opOuTanei.




Tema2.6. HeBaneHTHBIE TUIIHLI 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 €€
peryJiMpoBaHus, 3aKOH ICUCTBUS
Macc,

Tema3.4. DHeprus akTUBaLIUH,
ypaBHEHHE AppeHunyca, IpPaBHIIO
BanTt-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 OOMEeHa,
TUAPOJIN3 COJIEH.

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

Pasnen 4.0OcHOBEI
AIIEKTPOXUMHUYECKHX 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.Koppo3sust u 60pb0a ¢ HEl.

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 pa3fesoB 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 MIOHATUS U 3aKOHBI XUMHUU: 3aKOH
COXpaHEHHUsS MAacCChl, 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH KPATHBIX
OTHOIIIEHUH, 3aKOH OOBEMHBIX OTHOIIEHUH. 3aKOH ABOTAIpO, 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 4ucia, ypaBHeHue IlIp&mnunrepa, ypaBHenue [le-bpoiins,
ypaBHeHue Ilnanka, npuHOMD HeompenenéHHocTH [eif3eHOepra. DIEeKTPOHHO-
rpadudeckue GOpMyIIbI.

Tema 2.2. [Tepuoanueckuit 3axkon J[[.M.Mengeneea, cBa3p II.C. co crpoenuem aroma.
[lepuonpl, Tpynmel, JOUAaroOHAJIbHAs 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-iepeKpbiBaHus. [IpocTpaHcTBeHHas
CTPYKTYpa MOJIEKYJL.

Tema 2.4. | Meron BaJeHTHBIX CBsi3ed, crmoco® 0Opa30BaHUS KOBAJICHTHOW CBSI3U METOJ
Jlonnona u I'eiitnepa. [losipHOCTB 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 coeanHeHUsi. Poib KOMIUIEKCHBIX
COCIMHEHUN B TMpUPOJE M TEXHHUKE. Teopuss KpPUCTALNIMYECKOIO  IOJIA.
KonneHcupoBaHHOE cOCTOsIHUE BellecTBa. TBep/ble BENIECTBA.

Paznen 3 Xumudeckue cuctembl. O0IMe 3aKOHOMEPHOCTH XMMHYECKUX MPOIECCOB.

Tema 3.1. | DHepreTnka XUMHYECKHX IPOLECCOB, BHYTPEHHSS JHEPrus, TEmoBoil 3¢ ekt
XUMHYECKUX peakiui, 1-i, 2-il, 3-i 3aKOHBl TEPMOJAMHAMHKH, DHTPOIMMS, KaK
(GYHKIHS COCTOSIHUS, SHTAIBIUS. XUMHUECKUH MOTEHIUAIL.

Tema 3.2. | sueprus ['m60ca, HanpaBIECHHOCTh XUMHYECKUX TPOIECCOB, XUMUYECKOE U (Ha30BOE
paBHOBECHE.

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

Mmacc. YpaBHenue ['ynpbepra u Baare. MomnekynapHOCTh pEakIUH, TOPSIOK
peakuuu. 3aBUCUMOCTb CKOPOCTM XUMHYECKOM pEakIMM OT KOHIEHTPALUH.
KoHcTanTa ckopocTH (pU3NYECKHii CMBICIL.




Howmep
pazzena

HasBanue u copeprxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATHNA

Tema 3.4

DHeprusi akTUBallMU, ypaBHEHHE AppeHuyca, npaBuio Bant-I'odda, kaTanuzaropsl
A Karaauthuuyeckue cucreMbl. (OCHOBHOI mocCTyJjiat XHUMHYECKOHU KHHCTHKU,
KMHETUYECKOE YypaBHEHHe. BiusHue TemmepaTypsl Ha CKOPOCTh XHUMHYECKOU
peakuuu, ypaBHeHHE AppeHuyca. MexaHuU3M TMPOTEKaHUs KaTaTUTHYECKUX
peakuuii. Xumuueckoe paBHoBecue npunuun Jle-llarenpe.

Tema 3.5

PacTBOpBI, JHCIEPCHBIE CHCTEMBI, CIIOCOOBI BBIPAKEHHUS COCTaBa pPacTBOPOB.
TepMoauHaMHUYEeCKHE  XapaKTEPHCTUKU  Mporecca 00pa3oBaHUSI  PAacTBOPOB.
CHJIbHBIE M cjalble AJIEKTPOJIUTHI, MOHHBIC 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, KoJIMraTuBHBIC CBOMCTBA
pactBopoB,  3akoHbl Paynsa. Kpuockomust O0ymimockomnusa.  OcMoTHYecKoe
nasieHue. 3akoH ['enpu. M3oTorndeckuit korhummeHT.

Paznen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX IMPOLICCCOB.

Tema 4.1.

OKHCIUTENTbHO-BOCCTAHOBUTEIIBPHBIC 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. A3J€KTpPOIHBIM MOTeHIHMaN. CTaHIapTHBIN
BOJOPOAHBIN DJIEKTPOL.

Tema 4.3.

Onektponn3, 3akoHbl Dapanes KarogHple W aHOAHBIE TPOIECCHI PACTBOPOB U
pacIuiaBoB JIEKTPOJIUTOB.

Tema 4.4

Kopposus u 60opsba ¢ Hell. YpaBHEHHSI KOPPO3UHHBIX MIPOIIECCOB C KHCIOPOIHON U
BOJIOPOJIHON nenossipuzanueif. 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 MaTePUAIbl, MOTOPHBIC MacCIa.

Tema 5.2.

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

4.3. TIpakTnuyeckue (ceMUHApPCKHE) 3aHITUSA

TeMbl MpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 4.
Ta6muia 4 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

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

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

N3 Hux
IpaKTHY Ne
e HaunmenoBanme nabopatopHbix paboT Tpynoemkocts, | eckoid | pasnena
/1 (qac) MNOAr0TO | MUCIIMILI
BKH, HAHBI
(gac)
Cemectp 2
1 CTexroMeTpHUECKHUE 3aKOHBI.
dyH/1aMEeHTAJIbHBIE TIOHATHUS U 3aKOHBI 2 1
xumun. CriocoObl onpeieeHus
KOJIMYECTBA BEIIECTRA.
2 Omnpenenenne M’ s3kBHUBaJIeHTa MeTasUIa 3 1
3 Omnpenenenue TerIoBoro 3¢ dexra 4 3
peakuuu HEUTpAIU3aLHH.
4 N3mepenue u pacyeT 3JIeKTPOTHBIX 4 4
noTeHuaioB MetaioB u DJ1C
raJIbBAHUYECKUX DJIEMEHTOB.
5 XuMu4deckas M JICKTPOXUMHUYECKas 4 4
Koppo3sus, MccrienoBanue Koppo3uu
METAJIJIOB U OTPE/IEJICHHE HHTHOUTOPHOTO
s dexra.
Bcero: 17

4.5. Kypcosoe npoekTnpoBanue (padora)

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

4.6. CamocTosiTeibHasi padoTa 00y4aromMxcst
Bunbl camocTosaTensHON paboTh U €€ TPYI0EMKOCTh MMPUBEICHBI B TabuUIIE 6.

Tabnuma 6 Buasl caMoCTOSTENIBEHON pabOTHI U €€ TPYI0EMKOCTh

Bun camocTosTenpHOl pabOTHI Bcero, wac | Cemectp 2, yac

1 2 3

CamocrosiTeJibHast padoTa, BCero 21 21

M3y4YEeHHE TEOPETUYECKOrO MaTepHaa 16 16

quctruHsl (TO)

pacuetHo-Tpaduueckue 3amanus (PI'3) 1 1
nomarrree 3aaanue (/13) 2 2
[oxroroBka k Tekymemy KoHTpoo (TK) 2 2

5. IlepeueHb yueOHO-METOAMYECKOTO O0ecIeYeHHs VISl CAMOCTOSITEILHOM

padoThl 00YyYAKOINMXCH MO JUCHHUIIMHE (MOTYJIIO)
Y4eOHO-MeTOINYEeCKHE MaTepHajbl JJIsl CaMOCTOSITEIbHON paboThl 0OYyYaIOUIMXCSl YKa3aHbl B

.o 8-10.
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6. IlepeyeHb OCHOBHOI U JOMOJHUTEILHOI JUTEPATYPHI
6.1. OcHoBHas1 IUTEpaTypa
[TepeyeHb OCHOBHOM TUTEPATYPHI IPUBEICH B TAOIHIIE 7.

Tabnuma 7 — [lepedeHb OCHOBHOM JTUTEPATYPHI

KonunuectBo
JK3EMILIAPOB B
Mudp bubnuorpaduueckas cceuika / URL aapec OonbIMoTeKe
(KpoMe 3JIEKTPOHHBIX

IK3EMILISIPOB)

I'munka, H. JI. OGmast xumus B 2 T : y4eOHUK JIsI aKaIEMAYECKOTO
OakanaBpuata / H. JI. I'munka ; mon pemakiueii B. A. [Tonkosa,

A. B. babkoBa. — 19-e u3z., nepepad. u gon. — MockBa :
NznarensctBo HOpaiit, 2016. — 729 ¢. — (bakanaBp. AkageMUYeCKUA
Kkypc). — ISBN 978-5-9916-6445-5. — Texkcr : anexTponHslit / DBC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/388983 (narta
obparnienus: 20.04.2019).

OO6m1ast 1 HeOpraHUYecKass XUuMusl. 3aJladHuK : ydeOHOe mocoOue Jist
akagemuuaeckoro Oakamnaspuara / C. C. babkuna [u ap.] ; mox
penakuueit C. C. badkunoit, JI. JI. TomuHOM. — MoOCKkBa :
W3parensctBo FOpaiit, 2019. — 464 c. — (bakanaBp. AkageMU4ecKuii
kypc). — ISBN 978-5-534-01498-3. — Texcr : anexTponnsiit // 9bC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/432806 (nata
obparntenus: 20.04.2019).

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI : [ 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.  /lomoJHHMTeJbHAA JIUTEPaTypa
[lepeueHb JONOTHUTENBHOM JTUTEPATYphl IPUBE/CH B Tabmiie 8.

Tabnuua 8 — [lepedeHb HOMOTHUTENBHOM JTUTEPATYPHI

KonuuecTBo 3K3eMIUISIPOB B
o6ubnuoreke
Mudp bubnmorpaduueckas cceimka/ URL aapec (KPOME SEKTPOHHBIX
9K3EMILISIPOB)
O6mas xumus : yueOnuk / H. B. KopoBus. - 6-e u3z., ucmp. - M.
>4 K68 : Beicor. mik., 2005. - 558 c. 194
54 X45 Xumus : yaeOHUK aiist By30B / A. A. I'ypoB [u ap.]. - 2-e u3m., 15
crep. - M. : Uzn-Bo MI'TY um. H. D. baymana, 2004. - 784 c.
OOmrast xumus : [ DNeKTpOHHBIN pecypce] : yueOHo-
meroamndeckoe mocooue / T. E. Kpsutosa ; C.-Ilerep6. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIC JaH. -
CII6. : U3n-Bo I'VAIL 2016. - 98 c.
JlabopatopHbie 1 ceMUHAPCKUE 3aHATHUS TI0 00IIEH 1
54 AO5 HeOpraHuyecKkon Xxumuu : yueoHoe nmocooue / H. C. AxmetoB, M. 10
K. Asmsosa, JI. U. bagsiruna. - 6-¢ us., crep. - CII0. : JIansb,
2014. - 367 c.
I'enspman, M. U. Heopranuueckas xumus : yaeoHoe mocodue /
M. U. I'ensdman, B. I1. FOcTparoB. — 2-¢ u3a., crep. — CaHKT-
[etepOypr : Jlanp, 2009. — 528 c. — ISBN 978-5-8114-0730-9.
— Texkct : anexTponHbI // JlaHb : 2IeKTPOHHO-OUOIMOTEUHAS
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cucrema. — URL.: https://e.lanbook.com/book/4032 (mara
obpanienus: 20.04.2019).

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

SAESS | s - M. - MHDPA-M. 2017. - 256 c.

20

/. IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHHMKANMOHHOM CETH

HMHTEPHET, Heo0X0AMMBIX JJIsl 0CBOCHHUS AUCHUIINHDI
[Tepeuens pecypcoB nHpopManroHHO-TenekommyHukannonHoi cetn MHTEPHET, neo6xommuMbIx

JUIS OCBOCHHMSI TUCIIMIUIMHBI IPUBEICH B Ta0uIe 9.

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

URL anpec HaumenoBanue
http://www.xumuk.ru/ CaliT 0 XuMuH
http://www.hemi.nsu.ru OCHOBBI XMMHUU: 00pa30BaTEIbHBIN CaliT
JUIsl CTYJIEHTOB
http://lib.aanet.ru/jirbis2/index.php? DNEKTPOHHBIE PeCypchl OUOTHOTEKN
option=com_content&view=article&id=28&Itemid=393

8. IlepeueHb HHGPOPMALMOHHBIX TEXHOJIOT U, NCIOJIb3yeMBbIX MPH

OCYIIECTBJIEHMH 00PAa30BaATEJIbHOI0 MPOLECCA MO0 AUCIHUILINHE
8.1. IlepeyeHb MPOrpaMMHOIO0 o0ecreYeHust
[TepedyeHs UCMoIB3yeMOro MpOrpaMMHOTO oOecriedeHus peacTasieH B Tadauiie 10.

Tabnuma 10 — [1epedenp mporpaMMHOTO 0OeCTICUeHUS

Ne i/t HaumenoBanue

He npenycmoTtpeno

8.2. IlepeyeHb HHPOPMAIHOHHO-CIIPABOYHBIX CHCTEM
[lepedyenp ncnonabp3yeMbIx HH)OPMAITMOHHO-CIIPABOYHBIX CUCTEM IpeCTaBieH B Tadmuue 11.
Ta6muma 11 — [lepeyenpr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmenoBanmue

He npenycmotpeno

9. MarepuajibHO-TEXHUYECKasA 0a3a, He0OX0aAUMAas 1JIsl OCyIeCTBJIEeHUSI

00pa3oBaTeJIHLHOIO MpoLecca Mo AUCHUTLIHHE
CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tadmuie 12.

Tabnuma 12 — CocraB MaTepraibHO-TEXHHUECKOH 0a3bl

Howmep aygutopuu

Ne n/mt HaunmeHnoBaHMe COCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (npu
HEOOXOIMMOCTH )
1 JlekMOHHAst ayTUTOPUS C HCIIOJIb30BAaHUEM JAeMOHCTpaunoHHbIX Tabmun | 32-01 (lacreno,15)

u cxeM, Ilepnonndeckoil cucTeMbl XUMHUECKUX JIEMEHTOB
J.N.MenneneeBa, 00pa31ioB MUHEPAJIOB, MOJIEJIEH IPOCTPAHCTBEHHBIX

PEIIETOK.
2 Crienmanu3upoBaHHass XUMHUYECKas JaOOpaTOPHs C MCIOJIb30BaHUEM 33-02, 33-04
JIEMOHCTPAIIMOHHBIX TUIAKATOB, JTAOOPATOPHBIX CTEH/IOB M YCTAHOBOK (I"acremno,15)

JUISL OLIPEJIENIEHNS SKBUBAJICHTA METAJUIA, U3MEPEHMSI DJIEKTPOJHBIX
HOTEHIUAJIOB, CKOPOCTH KOPPO3UH- METAIUIOB - MIJIJIMBOJIBTMETPHI;
AQHAJIMTHYECKUE U DJIEKTPOHHBIE BeChI; JabopaTtopHbie pH-MeTpHl,
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\ HEHTPUDYTU U KATTOPUMETD.

10. ®oHa O1LIEHOYHBIX CPEACTB /IJIs MPOBeeHHUsI MPOMEKYTOUYHON aTTecTAlNH

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

Bua npoMmexxyTouHOM arTecTanuu [IpumepHBIil nEpeYeHb OLEHOYHBIX
CPEICTB

DK3aMeH Cnucok BOMpPOCOB K AK3aMEHY;
3amaumu;

10.2. TlepedyeHb KOMIIETCHIIMH, OTHOCSIIUXCSA K IUCIUIUIMHE, W ATambl MX (OPMHPOBAHUS B
npoliecce OCBOCHHUSI 00pa3oBaTeIbHON MPOrpaMMBbl IPUBE/ICHBI B Tabmuie 14.

Tabmuma 14 — IlepeueHb KOMIETEHIMH C yKa3aHHEM JTamoB WX (OPMUPOBaHHUS B IpoOIIECCEe
OCBOCHMS 00pa30BaTEILHOM MPOrpaMMBbI

Otansl OPMHUPOBAHUS KOMIIETCHIIUN TIO
Howmep cemectpa

TUCIUILTAHAM/TIPaKTHKaM B mporiecce ocBoenus OI1

OIIK-7 «cnocoOHOCTh CaMOCTOSTEBHO NpUOOpeTaTh M HUCHONb30BaTh B  MPAKTHYECKOU
JIeATEIIFHOCTH HOBBIC 3HAHUS W YMEHHS, B TOM YHCIIE B HOBBIX 00JACTSAX, HEMOCPEACTBEHHO HE
CBSI3aHHBIX CO c(epoil AeATEITHHOCTI

1 WNmxenepHast 1 KOMITbIOTEpHasl rpaduka
Xumust

3 MarepuanoBeneHue

4 Mertpoiorus

5 DIEeKTPUUECKHUI TIPUBOT

6 DEeKTpUYECKUE U FIEKTPOHHBIE allapaThl

6 DNeKTpUYeCKU PUBOJ

7 DHeprocoepexeHue U IHeProdPPeKTUBHOCTD

9 DJEeKTPOMAarHUTHAsI COBMECTUMOCTh

10 TexHuueckoe  00CIyXMBaHME€ U  PEMOHT  CIELHAIbHBIX
NIEKTPOMEXAHNYECKHUX CUCTEM

10.3. B kadecTBe KpUTEPHEB OIICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHUS) y OOYYaAIOIIUXCS
KOMITETEHIIMI MPUMEHSIETCS IIKaJla MOAYJIbHO—PEHTHHIOBOM CHUCTEMbI yHUBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—0amnmpHas u 4-OayibHas IIKadbl IS ONEHKH CPOPMHUPOBAHHOCTH
KOMIIETECHIIUH.

Ta6mmma 15 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHINH
100- .
4-6ayutbHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTSHITUIA
OayuTbHAS
IIKasa
TIKasa
- oOydJaromuiicss TIIyOOKO ¥ BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepHal;
85 <K< 100 «OTIIMYHO»» - YBEPCHHO, JIOTUYHO, ITOCJICAOBATCIIbHO U TPAMOTHO €r0 U3J1aracr,
- «GaYTEHO» - ONMpasACh HA 3HAHWS OCHOBHOW M JIOIIOJIHUTEIBLHON JIMTEPATYPHI,
TECHO MPHBSI3bIBACT YCBOCHHBIC HAYYHBIC MTOJIOKEHUS C IPAKTUICCKOM
JESTeITbHOCTHIO HAIIPABJICHHUS;
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- yMeJI0 00OCHOBBIBACT U aPTyMEHTHUPYET BBIIBUTAEMBIC UM UJICH;
- IeJIaeT BBIBOABI M 0000IICHUS,
- cBOOOJTHO BJIAJICET CUCTEMOM CICITUAIM3UPOBAHHBIX MTOHSATHH.

- 00y4aroluiics TBEpI0 YCBOWII IPOTPaAMMHBINM MaTepuall, TpaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONUpasch Ha 3HAHUA OCHOBHOM
JIUTEPATYPHI;

- HE JOMYCKAET CYLIECTBEHHBIX HETOYHOCTEN;

- YBA3BIBACT YCBOCHHBIE 3HAHHUS C NPAKTUUYECKOW JEATEIBHOCTHIO
HaIMpaBJICHUS,

- QpryMEHTHUPYET Hay4HbIE MMOJIOKEHUS;

- IeJIaeT BBIBOABI M 0000IICHUS,

- BJQJEET CUCTEMON CEHHAIM3UPOBAHHBIX IMOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

55 <K< 69

- 00yyYaromuics yCBOWJI TOJIBKO OCHOBHOHM NMPOTPaMMHBIN MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMMpasich Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypHl;
«YIIOBIIETBO- | - JOIMYCKAET HECYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;

PUTEIBHO» | - UCTIBITHIBACT 3aTPYIHEHHS B NPAKTHUYECKOM INPHMEHEHUH 3HAHUH
(3aYTCHO» | HATIPABIICHHS;
- ¢1a00 apryMEHTHPYET Hay4HbIE MOJIOKECHHUS;
- 3aTpyAHsAeTCs B (POPMYJIMPOBAHUH BHIBOJOB U 0000ILECHUI];
- YaCTMYHO BJIAJICET CHCTEMOI CIeNHaIN3UPOBAHHBIX TOHATHH.

K<sa

- oO0yvaromuiicsi He YCBOWJ 3HAYUTEIBHOW YacTH IPOrPaAaMMHOTO

MaTepuaia,

(HEYJIOBJIETBO | -  JIOIYCKaeT CYIIECTBEHHbIE OIIMOKM W  HETOYHOCTU TpH
PUTENBHO» | PACCMOTPEHUU POOJIEM B KOHKPETHOM HalpaBleHUY;

«HE 3aUTE€HO» | - UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM MIPUMEHEHUN 3HAHUK;

- HE MOKET apryMEHTHPOBATh HAayUHBIE [TOJIOKECHHUS;

- He (OPMYJIUPYET BBIBOJIOB U 00OOIICHUIA.

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

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

No /it [Tepedenn BOMpocoB (3a1a4) Il SK3aMeHa

1. KBaHTOBO-MexaHnueckasi MOJIeNIb CTPOCHHS aTOMA.

2. Atom. [Mpunnun Heonpenenennoctu 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 JIEMEHTOB: PAIMYC aTOMOB U HOHOB, YHEPTUH
MOHU3ALIMH, CPOJICTBO K 3JIEKTPOHY, ANEKTPOOTPUIATEIBHOCTD, OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHAs crtocoOHOCTh. CBsi3p [1.C. co cTpoeHnemM aroma.

6. OCHOBHBIE TUITBI XUMHUUYECKON CBsI3U. KoBasieHTHas CBSI3b.

7. Teopus rubpunuzanuu U reoMmeTpusi Mojekyi. [loaspHOCTh U MOASIPU3yEMOCTh
KOBAJICHTHOM CBSA3U U MOJIEKYJI

8. MexxMoJeKyIsipHbIe B3auMOAeHCTBUSA. BoiopoaHas CBsI3b.

0. XHUMHYECKasi TEPMOJIMHAMMKA

10. XUMUYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE.

11. PactBopel. CriocoOBI BeIpaKeHUsI KOHIIGHTPAIUK pacTBOpoB. CBOMCTBA paCTBOPOB

12. JucnepcHble cucteMsl. [10BEpXHOCTHBIE SIBICHUS

13. PacTBOpEBI 271€KTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLMAIUS

14, Juccoumnanus Boasl. Jlucconuanust KUCIOT U OCHOBaHUKA. BomOpoaHbIi oKas3aTesnb

15. [Tpoussenenue pactBopuMocTH. MoHHO-00MEHHBIE peakiuu. | uapoans conei.
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16. OKHMCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

17. [TonsTHE «ONEKTPOAHBINA NOTEHLIUAD. DIEKTPOXUMUYECKUE MPOLIECCHI. DIIEKTPOIIN3
pacIuiaBoB U pacTBOPOB

18. OO6mue croiicTBa MeTauioB. Kopposust MmeTamioB. MeToibl 3alUThl OT KOPPO3HH.

19. KoHcTpykunonnsle MeTaiisl. Amomuanid. XpoM. JKerneso.

20. [Tonmmmepsr.

21. XuMudeckasi HICHTU(DUKAIINSI, aHAIN3 BEIIECTBA

2. Bonpocs! (3apaun) uist 3auera / nuddepenunpoBanHoro 3adera (tadmuma 17)
Ta6muma 17 — Boripocs! (3amaun) mis 3avera / audd. 3adera

Ne /1

ITepeuenp BonpocoB (3a1au) 1 3a4yera / nudhepeHnpoBaHHOrO 3a4eTa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

3. Tembl u 3amaHue JUIsL BBIMOJHEHUS KYpCOBOW pabOTHI / BBINOJHEHHUS KypCOBOT'O IPOEKTa
(Tabmuma 18)

Tabmuma 18 — IlpumepHbIii mepedeHb TEM JIS BBITIOJHEHHUS KYpCOBOW paOOThI / BBITOJHECHHS

KYpPCOBOTO IPOEKTa

Ne /1

[IpuMepHBIii TepedeHb TEM JIJIs BBITTOJTHEHUS KYPCOBOU PaOOTHI / BBITIOTHEHUS
KYpPCOBOT'O MPOEKTA

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

4. Bonpockl 1715 IPOBEICHUSI TPOMEXKYTOUHOW aTTeCTAIlMK IPU TecTUpoBanuy (Tabnuma 19)

Tabmuua 19 — [IpumepHbIii IepeueHb BOIIPOCOB ISk TECTOB

Ne i/t

IIprMepHbIil epedeHb BONMPOCOB JIJIsl TECTOB

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

5. KoHTpoIbHBIC U MpaKTHYECKUE 3a1au / 3aaHus 1o auciuruinHe (Tabnuna 20)

Ta6muma 20 — [IpumMepHbIii TepedeHb KOHTPOJIBHBIX M MPAKTHYECKUX 3a7a4 / 3aTaHIi

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

1 Konnenrpanuu, crnocoObl BeIpaXK€HUH KOHIICHTpalluid. 3anadya: BeIYucInTh MpOIreHTHYIO
KOHIIEHTPAIIUIO a30THOM KUCIOTHI p=1,05 1/MOJIb, €CIIM NU3BECTHO, YTO KOHIIEHTPALIUS
FIOHOB BOJIOPOJIA B pacTBope coctaniser 6.33-107 momb/n

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

3 KonueHTpanuu, criocodbl BeIpakeHni KoHIeHTparmid. Mossipaocts pactBopa Al2(SO4)3
paBHa 0,1 Momnw/1, p=1,02 T/M1, paccUuTaTh OCTALHBIC TUITBI KOHIICHTPAITUMA

4 Hau 1% pactBop H2SOg4, p = 1 1/ M, paccuutats Cm, Cn, Cm, T, . (MossipHOCTS,
MOJISUTBHOCTh, HOPMAJIbHOCTh, TUTP, MOJISIPHYIO JIOJTO TIOJIY4EHHOTO PAacTBOPA).

5) Koncranra paBHOBecHs] XUMHUECKUX peakiuil. Hanuiiure MareMaTnueckoe BoIpakKeHHE
KOHCTaHTHI paBHOBecus peakuun: 2A(T) +B2(1) =2AB (r) u onpeaenure, B Kakyro
CTOPOHY CMECTHUTCSI PABHOBECHE NIPU YBEIMUYEHUH OOIIETO JABJICHUS.

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

7 Omnpenenuth B KAKOM HAIPaBJICHUU OYAET MPOTEKATh PEAKIUs IPU CTAaHAAPTHBIX

YCIIOBUSX:
COClz < CO+ Cl..

BemecTBo AG k]Ix/Monb
CO -137,2
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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 ans nelitpanuzanuu 20 M pactsopa 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 npeneOpeusb.
Berancnuts AG peaxium.

BemecTBo

AH xJIx/Moab

AS JIx/monpeK

HgO(x)

-90,8

70,3

Hg (x)

0

76,1

O2(1)

0

205,4

11

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

12

Xumunueckoe paBHoBecue. [Ipunuun Jle-Illatense. Onpenaenuts, B KaKOM HampaBiICHUU
MPOU30UAET CMELIEHUE PABHOBECUSA XUMUYECKOW pPEaKLIUH:
2NH3 <> N2(r) + 3H2(r) AH=+92,4
pu:
a) MOBBILLICHUU TEMIIEpaTyphl
0) MOHWKEHUH JaBICHUS
B) yBeIMYeHUH KOHIIeHTparmu No

13

CTGXHOMeTpI/I‘IeCKHG 3aKOHBI XMMHWH, 3aKOH 5KBUBAJICHTOB, MOHHpHBIG MaCChl
SKBUBAJICHTOB BEIIECTB: OKCUJOB, KUCJIOT,COJEH 1 OCHOBaHUH. 3agayda: 2,705 r xjaopuaa
TPEXBAJIEHTHOTO METaJljla B3aUMOJIEHCTBYET € 2T TMApOKcHaa HaTpus. OnpenennuTsb
SKBUBAJICHTHYIO MacCy MeTaJlja.

14

Beraucnure DJIC koHuentpauontoro snementa (—)Ag/0.001MAg*//0.1Ag"/(+)
Kakwue mpoiieccbl mpoTeKaroT Ha KaTo/A€ U aHO/E?

15

Peaxnus nporekaet no ypasHeHuto N2 + Oz = 2NO. KonneHTpanun HCXOTHBIX BELIECTB
1o Hadana peakiuu osuta [N2]= 0,049 moinp/m, [O2]= 0,01 Moab/1. Beraucaure
KOHIIeHTpanuto 3Tux Bemiects, koraa [NO]= 0,005 mons/i.

16

Ha nefitpanuzanuio 0,943 r ¢pocdopucroii kucnorst H3POs uzpacxogosan 1,291 1
KOH. Bpruncinte KOIu4ecTBO BEIIECTBA SKBUBAJIEHTA, MOJISIPHYIO MacCy SKBUBAJICHTA U
OCHOBHOCTbH KHMCJIOTHl. Ha OCHOBaHMHM pacueTa HalMIIUTE YPAaBHEHHUE PEAKIUH.

17

Oueprusi ['mb6ca (cBoOOmHAs SHEprusi) U €€ U3MEHCHHE NMPU XUMHUYECKHUX PEaKIHsIX.
HamnpaBnenue XuMHU4ECKUX IIPOLIECCOB.

Honb3ysick 3HauennsMu AGY, PearupyromuX BEUIECTB, BhuucauTe AGy, peakiuu
SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpeaenuTe, MOXKET JI OHA OCYIIECTBUTECS IIPH

CTaHAAPTHEIX YCIIOBUMAX.

Beecrso AG, k[l /MOIB

SOu(r) -300,4

H2S() -33,01
S(x) 0

H.0(r) - 2281

18

XapakTeprcTuka HOHHOH cBsi3u CTerneHb HOHHOCTH CBS3H. D(PeKTUBHBIN 3apsi U
CTEIIEHb OKUCIICHHS aTOMOB. OCHOBHBIE TUIIBI KPUCTAIIMYECKUX CTPYKTYP.
OnemeHTapHas siuelika. KoopmHaoHHbIe Yyiciia aTOMOB.

19

MoryT J1 IPOUCXOUTH OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUN MEXKITY
BertectBamu: a) NHz 1 KMnOjs; 6) HNO2 u HI; B) HCI u H2Se? TTouemy? Ha ocHOBanuu
AJIEKTPOHHBIX YPAaBHEHHI paccTaBbTe KOI(PPHUIIMEHTHI B YpaBHEHUH PEAKIMH, UIIYIICH 1O
cxeme: KMnOs + KNO2 + H2SOs4 — MnSO4 + KNO3 + K2SO4 + H20.

20

Kaxoit cnoco6 oOpa3oBaHmsi KOBaJCHTHOM CBSI3M SBJISIETCS IOHOPHO-AKIIETTTOPHBIM?
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Kakne xumundeckue cBsa3u B voHax BF, ? Vkaxkure nonop u akuenrop. Kak o0bsicHUT

TETPAIIPUUECKOE CTPOCHHUE NOHA?

10.5. Meroauueckue Marepuajbl, ONPEICISIIONINE MPOIEAYpPhl OIICHUBAHMS 3HAHWUH, YMEHUH,
HABBIKOB M / WJIM OMBITA JEATEILHOCTH, XapaKTEPU3YIOIINX dTanbl (GOPMUPOBAHUS KOMIETCHIIHIA,
conepskarcs B [Tonoxxkenusx «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M MTPOMEXKYTOUHOM aTTeCcTalluu
crynentoB ['VAIL, oOydarommxcss 1o mporpamMmamM BbICIIEro oOpazoBaHus» U «O MOIYIBHO-
PEUTHHTOBOM CHCTEME OIIEHKHU KauecTBa yueOHOM paboThl cTyneHTOB B 'Y Ally.

11. MeToaguveckue yKazanus JAJ1s1 00y4AHOIIMXCS 110 OCBOCHUIO IV CIUIIINHBI

[{enbto JUCHMIUIUHEL SBISIETCS — MOTYYEHHUE CTYIeHTaMU HEOOXOIUMBIX 3HaHHUM, YMEHUN U
HABBIKOB B 00JIACTH XMMHH, YTO TO3BOJIUT UM YCIICUTHO PEIIaTh TEOPETUYECKUE M MPAKTHUECKUE
3aJaud B o0yacTu pa3pabOTKU KOHCTPYKIUH YCTPOWCTB, M3JEIMM M MEXaHU3MOB CIEIHaIbHBIX
DIIEKTpOMEXaHWYEeCKUX cucteM. OOydwaromiyecss OJDKHBI OCBOWTH JWCHMUILIUHY HAa YPOBHE,
MO3BOJIAIONIEM MM NPUMEHUTh CBOM HAaBBIKM B 00JIACTSAX aBUAIIMOHHO-KOCMUYECKOM TEXHUKH,
000pOHHOW TPOMBIIUICHHOCTH, JIEKTPOIHEPTreTUKE, KOTOPhIE MOTYT HCIOJB30BaThCS B Pa3HBIX
o0yacTsX JeATeNbHOCTH HCCIENOBaTeNs, IMOJIY4YMBILEro TIOATOTOBKY IO 00pa3oBaTeabHOM
nporpamme 6akanaBpal3.05.02 «CrnenuanbHbie TEKTPOMEXAHUYECKUE CHCTEMBI

MeToanyeckue yKa3aHus 11 00y4alOMIMXCS 10 OCBOCHUIO JIEKIIMOHHOI0 MaTepuaJia

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOe U SICHOE M3JNIoKEeHUEe ydeOHOro marepuaia. HazHaueHre COBpEMEHHOM JIEKIIMN B PaMKaX
JUCIUIIMHBI HE B TOM, YTOOBI TOJYyYUTh BCIHO HMHPOPMAIMIO IO TeMe, a B OCBOCHUU
dbyHIaMEHTAIBHBIX TPOOJIEM JUCIUIUINHBI, METOAO0B HAYYHOTO MMO3HAHUS, HOBEUIITNX JTOCTHKEHUI
Hay9HOW  MbICIM. B ydeOHOM mporecce  JIEKIMS  BBIMOJIHSAET  METOOJIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 ¥ HHPOPMAIIMOHHYIO (YHKIUU. JIeKIHs pacKpbiBaeT MOHATUHHBINA ammapar
KOHKPETHOW 00JacTH 3HaHUsA, €€ NpoOJeMbl, JaeT IeIbHOE MPEACTABICHHE O JIUCIUILIIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

IInanupyeMbl pe3yabTaThl IPYU OCBOSHHMH 00YJaOIMMCs JIEKIIMOHHOTO MaTepHaa.

— TMOJIyYEeHUE COBPEMEHHBIX, LIEIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHUI, YPOBEHb KOTOPBIX
OIIPENIEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

—  TIOJIy4EHHE OTBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIoAaBaTeIeM;

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

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIHHOM PaOOTHI;

— TIOJy4YeHHUE 3HAHWH O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHHUKH M O MPOTHO3E
WX Pa3BUTHUS Ha ONFDKAUIIINE TOJIBI;

— HAy4YUTCS METOJMWYECKH o00pabaThiBaTh MaTepuai (BBIICIATh TJIaBHBIE MBICTH U
MOJIOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B Pa3IMYHBIX (HOPMYIUPOBKAX);

—  TIOJIy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHSITHH.

JIeKMoOHHBIA MaTepual MOXKET COMPOBOXKIATHCS JAEMOHCTpAlME CIaliI0B, XUMHUYECKUX
ONBITOB, O0Opa3IOB MHHEPAJIOB, MOJIEICH NPOCTPAaHCTBEHHBIX pemeToK. IIpegocraBiieHue
BO3MOKHOCTH CTYJICHTaM pa3BUTh W MPOJEMOHCTPUPOBATh HABBIKM B OOJACTH 3JIEKTPOXHMUH,
KUHETHKH.

CrpyKTypa npeaocTaBieHus JEKIHOHHOIO MaTepuaa:

Berymiienne — 4acTh JIEKIUM, 11e7b KOTOPOM - 3aMHTEPECcOBaTh U HACTPOUThH ayJUTOPHUIO Ha
BOCIIpHsITHE y4deOHOro Martepuana. B ero cocrtaB BXomaT:  (HOpMyIUpOBKA TEMbI JIEKIUH,
XapaKTepUCTHKA €€ — MPO(PecCHOHAIBHON 3HAYMMOCTH, HOBH3HBI M CTENEHU HU3YYEHHOCTH, LEIH
JEKLUHU; M3J0KEHUE IUIaHa JIEKIMM, BKJIIOYAIOLIETO HAaMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
HNOJIEKALIUX PACCMOTPEHUIO HA JIEKLMHU;  XapaKTEpUCTHUKA PEKOMEHIYEMOM JHUTEpaTyphl,
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HEOOXOAMMOW JJIsl OpraHW3alid  CaMOCTOSTEIbHOM pabOTBl  CTYACHTOB; PETPOCIIEKIIHS-
HAIllOMHUHAHKE O BOIIPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JICKIHH, CBSA3b UX C HOBBIM MaTe€pHajIoM,
yKa3aHue Ha €ro pojib, MECTO U 3HAYCHHUE B JAHHOHN TUCHUIUINHE, a TAK)KE B CHCTEME APYTHX HayK.

OcHOBHasT 4YacTh - WU3JOXKEHUE COJACpXKAHUA JIEKIIMM B CTPOTOM COOTBETCTBHH C
NpPEATIOKEHHBIM  IUIAHOM. BKifouaeT pacKpbIBalOIIMii TeMy JIEKIMH KOHLENTYAJIbHBIH |
(dakTHUECKUI MaTepual, €ro aHajdu3 M OLEHKY, pas3IUYHble CIOCOOBl apryMeHTaluu u
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETHYECKUX MOT0KESHHH.

3akil0YeHre - MoJBeIeHNe OOIIero UTora JIeKuuu, o0o0IIeHne Marepuana, (GopMyIupoBKa
BBIBOJIOB 10 TEME JICKIIMH; OTBETHI HA BOIPOCHI CTY/ICHTOB.

Jlns Ha/uIexamero OCBOCHHMSA Kypca XHMHH HCIIOJB3YIOTCS CHEIHANbHBIC HAarJsHbIC
CpeACTBa, C TMOMOIIbI0 KOTOPBIX MOXKHO Te€pelaBaTh CTYJCHTaM HMH(OpMAIMIO O BEIIECTBaX,
00BeKTax U CylecTBe (PU3NIECKUX U XMMHUYECKHX IpeBpalieHuid. J[eMoHCcTpanus onbITOB, MOJCTH
KPUCTATHYECKUX PEIETOK, TAOIUIBI M TUIAKATHI C YHEPTeTUYECKUMHU TUarpaMMaMu oO0pa3oBaHus
MOJIEKYJI, pEaKkIni ¢ KaTaJau3aTopamu 1 0e3 HUX | T.JI.

Ocy1iecTBiI€HHE KOHTpPOJII 3a BEACHHUEM CTYJICHTAaMU KOHCIEKTa— JIEKIMH; OKa3aHHe
CTyZIEHTaM TIIOMOIIM B BEJICHWU 3alHCH JICKIMHW — (AKICHTUPOBAHUE W3JIOKEHHUS MaTepHaia
JICKINY, BBIICICHUE TOJOCOM, HHTOHAIMEH, TEMIIOM pedu Hamboiee BakKHON HH(opmanuy,
UCTIOJIb30BAaHUE T1ay3 JUIS 3alIUCH Ta0JIUII, CXEM)

MeTtoauyeckue ykazaHusi AJ1s1 00y4aroIUXcs 10 MPOXO0KACHHUIO JJAa00paTOPHBIX padoT

B xone BeimosHeHus 1a60paTOpHBIX paboTa 00ydJaroImMACs TOJDKEH YrTyOUTh M 3aKpENuTh
3HAHMSI, IPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHON METOJUKON M TEXHUKOM dKCIIEpUMEHTA B
COOTBETCTBUM C  KBAJIU(PUKAIIMOHHON  XapaKTEPUCTHKON  oOydwaromierocs. BbInmoiHeHHE
7a00paTOpHBIX PabOT COCTOUT U3 SKCHEPUMEHTAIBHO-TIPAKTHUECKOM, PacUeTHO-aHATUTHUECKOU
4acTel U KOHTPOJIbHBIX MEPONIPUSITUH.

Beimonnenue mabopaTopHBIX paboT OOydalOUIMMCS SIBIISCTCS HEOTHEMJIEMOM YacThiO
U3y4eHMs] JUCLMIUIMHBI, OIpelensseMod y4eOHbIM IUIAHOM W OTHOCUTCS K CpPEICTBaM,
00eCTeYrBaOIIUM pPEIICHUE CIeTYIOIUX OCHOBHBIX 3a/a4 y 00y4aromerocs:

— IpHOOpETeHHE HAaBBIKOB MCCIIEOBAHUS MIPOLECCOB, SIBJICHUN U OOBEKTOB, U3y4aEMBbIX B
paMKax JaHHOM JUCUUIUIMHEL,

— 3aKpeIUIeHue, pa3BUTHE M JETaIu3alMs TEOPETUYECKHUX 3HAHUHM, MOJYYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLUIUINHE;

— TNpHOOpEeTeHHE HABBIKOB CAaMOCTOATENBHOIM paboThI ¢ 1a00paTOPHBIM 00OPYAOBAaHUEM H
npubopamu.

3ananue u TpeOOBaHUS K NPOBEACHUIO J1a00PaTOPHBIX padoT

3amanrie W TpeOOBaHUS K TPOBEIACHUIO JabOpaTOpHBIX pPAOOT MPHUBEICHBI B CIEIYIONMINX
UCTOYHUKAX

1. Xumus : XuMudecKkue peakinu, BbI3bIBAIOIINE JIEKTPUUECKHUI TOK, JJIEKTPOIHBIE
NOTEHLUAJBI ¥ 3JIEKTPOABUKYIINE CUIIBI : [ DIEKTPOHHBIN pecypc]| : METOAUUYECKNE YKa3aHUs K
BBITIOJIHEHHIO JTabopatopHoil padoTsl / C.-Iletepl. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS |
coct.: 0. C. Huxonaes, T. E. KpsiioBa. - DnekrpoHn. TekcroBsie aaH. - CII6. : M3a-Bo 'Y AIL,
2015.-19c.
2. Xumwus. TernoBoit 3p(exT (IHTANBIN) XUMUYECKON peakiuu : [ DIeKTPOHHEIHN pecypc] :
METOJAMYECKUE YKa3aHMsI K BBITIOJIHEHHIO TabopaTtopHoit pabotsl / C.-Iletepb. roc. yH-T
a’pokocm. mpubopoctpoenus ; coct.: F0. C. Hukonaes, T. E. KpbutoBa. - D1eKTpOH. TEKCTOBBIE
nas. - CII6. : U3a-Bo I'VAIL, 2015. - 17 c.
3. Xumus : DKBUBAJICHT. 3aKOH KBUBAJICHTOB : [ DIIEKTPOHHBIN pecypc] : METOANUYECKUe
yKa3aHUs 110 BRIMOJHEHHUIO JJabopaTopHo padboTsl / C.-IleTepl. roc. yH-T a9pOKOCM.
npubopoctpoenus ; coct.: T. E. Kpeuosa, 1. B. Oryprosa. - DnekTpoH. TekcToBble aAaH. - CII6.
: U3n-Bo I'VAIL, 2016. - 15 c.
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4. Xumus. Kopposust METaIIoB : [ DNEKTPOHHBIN pecypc| : METOIUYECKHUE YKa3aHUs 110
BBITIOJTHEHUIO JIabopaTopHbIX padot / C.-Iletepb. roc. yH-T a3pOoKOCM. TPUOOPOCTPOCHHSI ; COCT.:
1O. C. Hukomnaes, T. E. Kpsutosa. - DnektpoH. TekctoBble AaH. - CI16. : U3a-so ['VAII, 2016. -
27 c.

Crpykrypa u ¢popma oTyera o JadbopaTopHoi padore

1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 0060pynOBaHHE.

3. OmnucaHue SKCIIEpUMEHTA.

4. OO6paboTka pe3yIbTaToB.
TpedoBanusi K 0(pOpMIICHHIO OTHYETA 0 JIA0OpaTOPHOIi padoTe

1. Oru€r nmomkeH cofepKaTh TUTYIBHBIA JUCT, a €ro COJAEpPKAHHE COOTBETCTBOBATH
oopmienuto, cormacuo 'OCT 7.32-2017. (3amonHeHHBIE TAOIHIBI C MOJYyYCHHBIMH
AKCIIEPUMEHTAIbHBIMA JaHHBIMKM) HopmaTuBHas TOKyMeHTalus, HeoOxomumas s
oopmiieHus, mpuBeaeHa Ha dekTpoHHOM pecypce 'Y AIT: https//guap.ru/standart/doc
BrimonHeHbl HE0OOXOTUMBIEC PACUETHI.
[TocTpoens! rpaduueckiie 3aBUCUMOCTH OT 3a/IaHHBIX TapaMeTpPOB.
CrenaHbl BEIBOJEL.
BrimonHeHbl KOHTPOJIbHBIE 33aHKsI HA TeMY J1a00paTOpHOI paboTHI.

oW

MeToanuyeckue yKazaHus JJ1s1 00yYAKOIIMXCS M0 MPOXO0KACHUI0 CAMOCTOATEIbHOI PadoThI

B Xome BBITONTHEHUST CaMOCTOSITENIPHOM PaOOThI, OOYYaAIOIIMUICS BBHITIOJIHSIET PabOTy IO
3a/IaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE MpENoaaBarensi, HO 0€3 ero HemnoCpeICTBEHHOTO
YYaCTHSL.

B mporecce BBIMOTHEHHST CaMOCTOSITENLHOM pPaboOTHI, y oOyuaromerocsi (Gopmupyercs
nenecooOpa3Hoe TUIaHupOBaHUE paboduero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMCHUS U
HABBIKM B YCBOCHHH M CUCTEMATH3AI[MH IPUOOpETAaeMbIX 3HAHWN, 00€CIIeUrBAET BRICOKUN YPOBEHB
yCIIEBaEMOCTH B TIEPUOJT O0yUESHHSI, TOMOTAET MOJIYYUTh HABBIKH IMOBBIIICHUS MTPO(HECCHOHATEHOTO
YPOBHSI.

MeroauyecKUMH ~ MaTepuaiaMd,  HaNpaBISIONIAMH  CaMOCTOSITENBHYIO  paboTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIHUILIHHE;

MeToanuyeckne yKazaHus JJ1s1 00yYAKOMXCS MO MPOXO0KIASHUI0 TPOMEKYTOUHON aTTecTAlul

[TpomexyTouHas aTTecTauus o0yyaroumxcst npenycMaTpuBaeT OLICHUBaHUE
MIPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3yAbTAaTOB 00ydeHMs MO auciumuinHe. OHa BKIIOYAeT B
ceost:

— 9K3aMeH — ¢opMa OLIEHKH 3HAHUH, MOJYyYEHHBIX 00y4aloUIMMCs B MPOLECCe U3yUeHUs
BCEH AMCHMIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOoThI, ClIOCOOHOCTH MPUMEHSTH X
AJid  pCHICHUA TPAKTUYCCKHUX  3ajady. 3K3aM€H, Kak IIpaBWJIO, IMPOBOAUTCA B TCPUOJ
9K3aMEHAIlMOHHOM CEeCCHU W 3aBeplIaeTcs aTTeCTAl[MOHHON OLIEHKOW «OTIMYHO», «XOPOILIOY,
«yIOBIETBOPUTEIBHOY, KHEYAOBIECTBOPUTEIBHO.

Cucrema OLCHOK IpHu IMPOBCACHHUU HpOMGX(YTOqHOﬁ aTTeCTallu OCYIICCTBIISICTCA B

coorBeTcTBUM ¢ TpeboBanusmu [lonokennit «O TekymeM KOHTpOJIE YCHEBAaeMOCTH U
OPOMEXYTOUHOW arrectanuu cryneHToB ['YAII, oOywarommxcst Mo mnporpaMmaM BBICIIETO
obpazoBanus» W «O MOIYJTbHO-PEUTHHTOBON CHCTEME OIIEHKH KadyecTBa Y4YeOHOW 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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