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AHHOTaIUA

JucuumumHa «XUMHS» BXOJUT B 00pa3oBaTeIbHYIO MPOrPaMMy BBICIIETO 0O0pa3oBaHUs
M0 HarpasJieHHto moaAroToBkyu/ cneruanbHocT 12.03.01 «IIpubGopocTpoeHney HampaBlIeHHOCTH
((ABI/IaL[I/IOHHBIe HpI/I60pBI U  HU3MCPUTCIIbHO-BBIYHUCIHUTCIBHBIC KOMILJICKCHD). I[I/ICL[I/IH.HI/IHa
peamuzyetcs kadeapoit «Ne31».

JlucuuiuinHa HaresieHa Ha (POpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIIUX KOMIIETECHIIIIA:

YK-5 «Criocoben BocpuHUMATh MEXKYJIBTYpHOE pazHooOpasue o0IIecTBa B COIUATBLHO
- ICTOPUYIECKOM, ITHIECKOM U (PUIOCOPCKOM KOHTEKCTAX)

OIIK-3 «CnocobeH MNpOBOAWTH SKCICPUMECHTAIBHBIC WCCICIOBAHUA W H3MEPCHUS,
00pabaTbIBaTh U MPEJCTABIIATH MMOJYYCHHBIC JJAHHBIE C YY€TOM CIeUU(UKHA METO/IOB U CPEJICTB
TEXHUYECKUX U3MEPEHUN B TPUOOPOCTPOCHUI

Coz[epxcaHI/Ie JAUCHUIINIMHBI OXBATBIBACT KPYI' BOIIPOCOB, CBA3AHHBIX C O3HAKOMJIICHUCM
UCTOPUHM XHMMHUH, a TaKXXe C OCHOBHBIMU HaIlPaBICHUAMU U TEHACHUMSIMH pa3BUTHUS
COBPEMEHHOM XMMMM. OJTa HayKa H3Yy4aeT MaTepUalbHbIi MHpP, 3aKOHBl €ro pa3BUTHA,
cnenupuUecKyro XUMUYECKylo (GopMmy IBUKEHHS MaTepuu. B mporecce u3ydeHHS XUMUU
BbIpa0aThIBACTCSl HAyYHBIA B3IV HA MUpP. 3HAHHE XMMHUU HEOOXOIUMO JJIS IUIOJIOTBOPHOM
TBOPYECKOH JAeATENbHOCTH OakamaBpa Jt000H HaNpaBlI€HHOCTH. 3HAHWE XWMHH TI03BOJISET
c(hopMHPOBAaTh COBPEMEHHOE HAaydyHOE MPEICTABICHUE O MAaTEpHH, BEUIECTBE KaK OJHOM U3
BHUJIOB JABWKYIIEHCS MaTEPUU, MEXAHU3ME MPEBPAIICHUN XUMHUYECKUX COCIUHEHUH, CBOMCTBAX
MaTepUaJIOB O XMMHUUYECKHUX IIPOLECcCax B COBPEMEHHON TexHUKe. [Ipu M3ydeHuu Kypca XUMHUH
HEO0OXOUMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIQJIETh TEXHUKOW XHMUYECKUX PACUETOB,
BI:Ipa6OTaTI> HaBBIKK  CaAMOCTOSTCIBHOI'O  BBIIIOJIHCHHUA XHUMHUYCCKHUX OKCIICPUMCHTOB U
0000menuss ¢akroB. I[loHMMaHWe 3aKOHOB XWMHUHU TIOMOXKET CTYACHTY B PEIICHUU
9KOJOTHYCCKHUX HpOGJ’IGM. 3HaHue KypcCa XUMHU HGO6XOI[I/IMO " U IMMOCJICAYIOMICTO YCIICIIHOTO
U3YYEHHUS CHICUANbHBIX JUCIUILINH.

[IperonaBanne AUCHUIUIMHBI TpelycCMaTpUBAeT cCleAylomme (GOpMbl  OpraHu3aluu
y4eOHOT0 mporiecca: JIEKINH, JJA00paTopHbIe pabOThI, CAMOCTOSITENIbHAS paboTa 00yJaromerocs,
KOHCYJIbTalluUn

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaIus B hopMe IK3aMeHa.

OO6mIast TpyA0EMKOCTh OCBOCHHS AUCITUIUIMHBI COCTaBIsieT 3 3aueTHhIX enuHuibl, 108
4acoB.

SA3bIK 00y4YeHUS 10 AUCIUIUTMHE €PYCCKUN»



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILINHE
1.1. Ilenu npenoaaBaHusl JUCHUTUIUHBI
ens qaHHOW NMUCIMIUIMHBI — YCBOCHUE CTYJIEHTAMH TEOPETHYECKUX OCHOB OOIIeH
XUMUH, XUMUU B@XHEMIIMX SJEMEHTOB W HMX HEOPraHMYECKUX COEIMHEHUH,
dbopMupoBaHHEe XMMHYECKOTO  MBIIUIEHUS Y CTYIGHTOB. Pa3BuThe  HaBBIKOB
UCTIONIb30BAaHUsI CBEACHUNM O (DM3MKO-XMMHUYECKHX CBOWCTBAX pPAa3IMYHBIX CHCTEM st
CHUHTE3a COOTBETCTBYIOLIUX COEOUHEHUH, BBIIIOJIHEHHE TEPMOJMHAMHYECKUX U
KMHETUYECKUX PACueTOB; TMPUOOPETEHHE HEKOTOPOTO OIbITa AKCIEPUMEHTATBHBIX
UCCIIEIOBAaHUM ISl pa3pabOTKM  HOBBIX METOJOB CHHTE3a M MPUAAHUS MaTepuaiam
3aJJaHHOM CTPYKTYpbl M KOMIUIEKCa CBOMCTB. [IpencraBieHrne BO3MOKHOCTH CTYIEHTAM
Pa3BUTh U MIPOJEMOHCTPUPOBATh HABBIKU B 00JJACTH MHHOBAIIMOHHBIX TEXHOJIOTHH.
1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON YyacT 00pa30oBaTeIbHOI MPOTrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).
1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO AUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTatamMu ocBoeHus OI1 BO.
B pesynbrare m3yueHus AWCHMILTUHBI OOydYalOmUiCsa AOHKEH 00JaaaTh CIETYIOIIUMHU
KOMITETEHIIMSIMU WM X 4acTsAMH. KOMIIETEeHIIMM U MHIMKATOPBl UX JTOCTUKEHUS PUBEIACHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMM ¥ WHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnmna) Konn Kon 1 HanmeHoBaHME UHIUKATOPA
HAauMEHOBAaHHE
KOMIETEHIINH JOCTHKEHUSI KOMITIETEHLIUU
KOMIIETCHITHH
YK-5 Cnocoben
BOCIPUHUMATh
MEXKYJIbTYPHOE YK-5./1.3 ymeeT KOHCTPYKTUBHO
paszHooOpasue B3aMMOJICHCTBOBATH C JIFOJbMHU Pa3TMYHBIX
YHuBepcaibHbIC oOmiecTBa B KaTeropuil ¢ y4eTOM UX COLUOKYIbTYPHBIX
KOMIETEHIINH COLIMAIBHO- 0COOCHHOCTEH B LIENAX YCHEIIHOTO
HUCTOPUYECKOM, BBITIOJTHEHUS PO ECCHOHANBHBIX 3a/1a4 U
STUYECKOM U COLIMATILHOM MHTErpanuu
dunocodpcrom
KOHTEKCTaX
OIIK-3 Cniocoben
POBOUTH
IKCIIEPUMEHTAIbHBIC
p OIIK-3./1.1 BeIOMpaeT u UCTIOIB3YyET
HCCICOBANIA 1 COOTBETCTBYIOIINE PECYPCHI, COBPEMEHHBIE
U3MEPEHUS, o PECYPERI, COBP
METOJUKU U 000pYyIOBaHUE JIJIS
o0OpabaThIBaTh 1
Oo6menpodeccnoHanbHbIE e MPOBEJCHUS YKCIIEPUMEHTAIBHBIX
KOMITETEHIINHT p MCCIIE0BAHUI U U3MEPEHUN
MOJIy4YEHHBIEC JaHHbIE
OIIK-3./1.2 oOpabaTbIBaeT 1 MPEACTABISIET
C y4eToM crieuuuku
MOJTy4YEHHBIE HKCIIEPUMEHTANIbHbIE JaHHBIE
METOJIOB U CPEJICTB
JUTSI TIOJTY9€HUSI 0OOOCHOBAHHBIX BBIBOJIOB
TEXHHUYECKUX
U3MEPEHUN B
npuOOPOCTPOCHUHU

2. Mecrto nucuuminHsl B cTpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHEe MPUOOPETEHHBIX 00YyJarOITUMUCS

IIPYU U3YYEHHUH CIEAYIOUINX JUCIMUILINH!
— MaremaTrka. AHaJIMTHYECKAsi TEOMETPUS U IMHEHHas anreopa.




3HaHUs, TOJIYyYECHHBIE TPU HM3YYEHUU MaTepualia aHHOM JUCHMIUIMHBI, MMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS ITPU U3YUYECHUU APYTUX AUCLUUILINH:
— Qdusuka

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
Jlanuple 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOU
paboThI O AUCHMIUIMHE (M pacIpeesIeHne 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPEICTABICHBI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocma oucyunIunbl, 3/ 108 3/ 108
3E/ (uac)
AyoumopHuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexuu (J1), (gac) 34 34
npaktudeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (1ac) 21 21
Buo npomesxxcymounoii ammecmayuu. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
JK3.%%)

** .
HpI/IMeLIaHI/Ie . KaHIUJAaTCKUH 3K3aMCH

4. ConepxaHue JUCITUTUTIHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUIUIMHEI MO pa3enaM 1 BUIaM 3aHITHIH.
Paznenbl, TeMbl JUCITUTIIIMHBI U UX TPYAOCMKOCTh TIPUBEACHBI B TAOIHIIE 3.
Tabnuna 3. — Pa3nensl, TeMbI TUCIUTUINHBI U UX TPYJIOEMKOCTh

Paznensl, TeMbI JUCLIMIIINHBI Jlexmun I13 (C3) JIP KII CPC
(dac) (dac) (dac) (dac) (uac)
Cemectp 2

Pasnen 1: Beenenne B XUMUIO 1 5 2
Temal.l.Ilonarue BemecTBa u 1 1 1
XUMHYECKOHN PEAKIMU, OCHOBHBIE
OITpEJICIICHUS.
Tema 1.2 2

CrexnoMeTpuiecKue 3aKOHBbI.
@dyH1aMeHTaTbHBIE IOHATHS U 3aKOHBI

XUMHHN.

Tema 1.3. CiocoOsI onpeneneHus 2 1
KOJIMYECTBA BEILECTBA, 3aKOH

3KBHBAJICHTOB.

Pa3nen 2. Ctpoenue BemecTsa 10 - 4
Tema 2.1. OCHOBHEBIE CBEAEHUS O 2 2

CTPOCHUHU ATOMOB; KBAHTOBBIC YHCJIA.




Tema 2.2. Ilepnonnueckuii 3aKoH
JA.M.Menneneena.

Tema 2.3. XuMnu4yeckas CBI3b, BUIBI
XUMHYECKOU CBSI3H.

Tema2.4. MeTo1 BaJIEHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meroa MOIEKYISPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THITBI CBSI3CH:
HOHHASA CBSI3b, METAIUIMYECKAS CBS3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baanxca.

Pa3nen 3. XuUMHYECKUE CUCTEMBI.
OO1u1re 3aKOHOMEPHOCTH XMMUYECKHX
MIPOIIECCOB.

15

Tema 3.1. DHepreTka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJIBIINS, SHTPOIHSL.

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

Tema 3.3. CKOpOCTh XMMUYECKOI
peakuu U METOIBL €€ PETYIUPOBAHNUS,
3aKOH JSHCTBHUS Macc,

Tema3.4. DHeprus aKTuBaluu,
ypaBHeHUE AppeHuyca, npaBuio BaHt-
I'odda, karanuzaropsl u
KaTaJUTHYECKUE CUCTEMBI.

Tema 3.5.PacTBOpbI, [UCHIEpCHBIE
CHCTEMBI, CTIOCOOBI BEIPAKEHHS COCTaBa
pacTBOpOB,

Tema3.6. DnekTpoIuTHYECKAS
Jucconranus, BOIHBIE pACTBOPEL
ANEKTPOJIIUTOB, BOJIOPOIHBII
MoKa3aTesb, peakiuu oOMeHa,
TUJPOJIU3 COJICH.

Tema3.7.CBolicTBa pa30aBieHHBIX
pPacTBOPOB HEAIEKTPOJIIUTOB, BOJHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pa30aBneHus OCTBalbAa, 3aKOHbBI
Paymns.

Paznen 4.OCHOBBI AIEKTPOXUMHUYECKUX
MPOLIECCOB.

Tema 4. 1.0KUCIUTEITBHO-
BOCCTAHOBUTEIIBLHBIE PEAKITUN

Tema 4.2 XUMHUUECKHE UCTOUYHUKHU
AIEKTPUIECKOTO TOKA. [ aThbBaHMUECKHE
3JIEMEHTEL.

Tema 4.3.271€KTp0JIN3, 3aKOHbI
QDapages.




Tema 4.4.Koppo3sust u 60pb0a ¢ HEl. 1 4 1

Pazgen 5:CroiicTBa MPOMBIILIICHHO- 4 3
BAKHBIX D3JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ
Tema 5.1. Kitaccbl XUMHAYECKUX 2 2

COCIMHEHUH, CBOMCTBA IIPOMBIIIEHHO
BAXKHBIX DJIEMEHTOB U UX COCIMHECHHU.

Tema 5.2. Xumuueckas 2 1
uneHTudukanus. Metoabt
XUMHYECKOT0 UCCIIEIOBAHMS U aHAIHN3a
BEIIIECTB U UX MPEBPAIICHUMN.

Hroro B cemectpe: 34 17 21

Wroro: 34 0 17 0 21

4.2. CopnepxaHue pa3/ie]ioB U TE€M JICKIIHOHHBIX 3aHATHH.
Copep:xanue pa3iesioB U TeM JIEKIIMOHHBIX 3aHITUN MTPUBEICHO B Ta0nuie 4.
Tabnuna 4 - Conepkanue pas3ieloB U TEM JISKIIMOHHBIX 3aHATHI

Howmep paznena HaszBanue u conepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pasnen 1 BBenenue B xumuio.

Tema 1.1. [TonsiTne BemecTBA W XUMHUYECKOW pEaKIMU, OCHOBHBIE TIOHATHUS H
OnpeJIeICHUs.

Tema 1.2. CrexuoMerpuueckue 3akoHbl. DyHIAMEHTAIbHBIE IOHATUS U 3aKOHBI

XMMHH: 3aKOH COXPAHCHMsI MAacCChl, 3aKOH IIOCTOSIHCTBA COCTaBa BELICCTBA,
3aKOH KpaTHBIX OTHOLICHWH, 3aKOH OOBEMHBIX OTHOLICHUH. 3aKoH
ABOrajzipo, CJieICTBUs 3aKoOHa ABOTaapo.

Tema 1.3. CriocoOsI ompeieyieHrs] KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér
M’  (MONSIpHBIX MacC JKBHBAJICHTOB) JJIi TPOCTHIX BEIIECTB, OKCHJIOB,
KHMCJIOT, OCHOBAaHMM, coseil. DakTOp HSKBUBAJICHTHOCTH.

Paznen 2: CTpoeHue BelecTBa.

Tema 2.1. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB; KBaHTOBO-MexaHUYECKask MOJIEIb
atoma. OpOuTtanb, KBaHTOBbIEe uKcia, ypaBHeHue Llpéaunrepa, ypaBHeHue
He-bpoiins, ypasuenue [Inanka, npuHuun HeonpeaenéHHocTH I eizendepra.
DnekTpoHHO-Tpaduueckue GopMyIIbL.

Tema 2.2. [Tepuoanueckuit 3akon J[.M.Menneneena, cBsi3b I[1.C. co ctpoeHueM aroma.
[lepuonpl, rpynmsl, AUaroHajlbHas 3aBUCUMOCTb. 3aKOHOMEPHbBIE U3MEHEHUS
CBOWCTB »JJIEMEHTOB U coeauHeHuil (9ddekTuBHBIA panuyc, >HEPruu
MOHM3AIMH U CPOJICTBA K DJIEKTPOHY, AJIEKTPOOTPHUIATEIHLHOCTD).

Tema 2.3. XuMH4Yeckasi CBsI3b, BHJBl XHUMHYECKOW cBsi3u. Bo3OyxnaéHHoe wu
HOpMAJIbHOE COCTOSIHME aToMa. [ MOpuam3anusi 3JIEeKTPOHHBIX OOJAKOB.
CrocoObl TMEpeKphIBaHUS SJIEKTPOHHBIX OOJAKOB, CHUTMa- IH-JeIbTa-
nepekpbiBanus. [IpocTpancTBeHHAs CTPYKTYypa MOJIEKYJL.

Tema 2.4. MeToa BaleHTHBIX CBSI3€H, CIIOc00 00pa30BaHMs KOBAJIGHTHON CBSI3U METO/T
JlonnoHa u I'elitiiepa. I1oasspHOCTB CBSI3U CBOMCTBA KOBAJICHTHOM CBSI3H.

Tema 2.5. Meron MOJEKYISPHBIX  OpOUTANICH. [Topssmoxk u  SHEprusi  CBA3M.
CBsI3bIBAIONINE U PA3PBIXISIONINE OPOUTATIH.

Tema 2.6 HeBaneHTHBIE THIIBI CBS3CH. HMOHHAs CBsA3b, METANIMYECKAs CBS3b,

BOJIOpOAHAs CBsI3b, cuiibl Bau-nep-Baanbca. KommiekcHbie coeanHEHUsI.
Ponb KOMIUIEKCHBIX COEAMHEHHW B TpUpoAe U TexHUKe. Teopus
KpUctajuimueckoro nojisi. KoHIeHCHpOBaHHOE COCTOSIHUE  BEUIECTBA.
TBepible BENMIECTBA.

Pazpgen 3 Xumuueckue cucteMbl. OO0IIe 3aKOHOMEPHOCTH XUMUYECKUX TTPOIIECCOB.




Howmep pasznena

HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Tema 3.1.

DHepreTuka XUMHYECKHX IIPOIECCOB, BHYTPEHHSS SHEPrus, TEIIOBOM
3pdeKkT XuMUYeCKuX peakuui, 1-i, 2-U, 3-i 3aKOHBI TEPMOJAMHAMHUKH,
DOHTponus, KaKk QYHKIUS COCTOSHUS, YHTAIBIHNS. XUMUYECKUN MMOTEHIHAI.

Tema 3.2.

sHeprus ['mb6ca, HampaBICHHOCTh XUMHUYECKUX IMPOLIECCOB, XUMHUYECKOE U
(hazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON peaKkIMu U METOJAbl €€ pEeryJupoBaHUs, 3aKOH
nerictBus macc. YpasHeHnue ['ynp0epra u Baare. MosekynapHOCTh peakiiuu,
MOPSIIOK  peaklMHh. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW peaKIuu OT
KoHIeHTpanuu. KoHcTtanTa CKOpocTH (PU3HIECKHUI CMBICT.

Tema 3.4

OHeprusi aKTUBallMM, ypaBHEHHEe AppeHuyca, mnpasuwio Baurt-I'odda,
KaTajau3aTopbl W  KaTaquTudeckue cuctembl. (OCHOBHOM  mocTynar
XUMHUYECKON KMHETHKH, KNHETUYECKOE ypaBHEHME. BnusiHue TemmepaTypsl
Ha CKOPOCTh XHMHYECKOW peakluH, ypaBHEHHE AppeHuyca. MexaHusm
IIPOTEKAHNS KaTAJIMTUYECKUX peaklUuid. XMMUYECKOE PAaBHOBECUE IPHUHIIMII
Jle-llarense.

Tema 3.5

PacTBOpBI, AUCTIEPCHBIE CUCTEMBI, CIIOCOOBI BBIPAXKEHUSI COCTAaBA PACTBOPOB.
TepmomuHaMHUYEeCKHEe XapaKTEPHCTUKU Tpoliecca 00pa3oBaHUsI PacTBOPOB.
CHJbHBIE W CJIa0ble DIJICKTPOJHUTHI, HWOHHBIC pABHOBECHUSI B BOJHBIX
pacTBopax, MpOU3BEACHNUE PACTBOPUMOCTH

Tema 3.6

ONEKTPOIUTHYECKAs OHUCCOLMALMs,  BOJHBIE PACTBOPBI JJICKTPOIUTOB,
BOJIOPOJIHBIN MTOKA3aTesb, Peakliui 0OMeHa, TUAPOIIN3 COJIEH.

Tema 3.7

CpoiicTBa pa30aBICHHBIX PACTBOPOB HEIJIEKTPOIUTOB, KoumraruBHeie
CBOMCTBa pacTBOpoB, 3akoHbl Paymsa. Kpuockomus S0ymirocKomus.
OcmoTtnueckoe aasnenue. 3akoH ['enpu. M3oTonndeckuit ko3dduimeHr.

Paznen 4.

OCHOBBI 3JIEKTPOXUMHUYECKUX MTPOLIECCOB.

Tema 4.1.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE — pEaKLMH, JJIEKTPOHHBIA  OanaHc,

MOHHpHBIe MAacCChbl 3KBHUBAJICHTOB OKHCIIUTCIA U BOCCTAHOBUTCIIA.

Tema 4.2.

XHWMHYECKUE UCTOUHHUKH AIEKTPUUECKOr0 TOKA. | albBAaHMYECKUE AIEMEHTBHI,
CTaHJAPTHBIC BJIEKTPOAHBIC NMOTCHIUANbI. J[BOMHON 3JIEKTPUYECKUHN CIIOH.
VpaBuenue  HepHcra.  PaBHOBECHBIN.  BJIGKTPOAHBIM  MOTEHIUAI.
CtaHapTHBIN BOJIOPOIHBIN SJEKTPOI.

Tema 4.3.

DnekTposin3, 3akoHbl Papanes KatoaHble M aHOJIHBIE TTPOIIECCHI PAaCTBOPOB
Y PacIuIaBOB JICKTPOJIHUTOB.

Tema 4.4

Koppo3uss u Ooprba ¢ Hel. YpaBHEHUS KOPPO3HHHBIX TIPOIECCOB C
KHCIIOPOJHOM © BOAOpOAHOW paemnoispusanueir. CrocoObl 3amuThl OT
KOPpPO3UU — XUMHUYECKHUE, INEKTPOXUMHUUYECKHE (METaNInYeCKue- KaToIHbIE,
aHOJIHBIC TOKPBITUS). JlernpoBaHre METaJIOB.

Paznen 5.

CBoiicTBa MPOMBIIICHHO BaXKHBIX AJIEMEHTOB M UX COCIUHEHUI. TTOITy4YECHHE
MCTAJIJIOB. MeTa.H.HI/I‘-IGCKI/Ie CIIJIaBbI 1 KOMIIO3HUTHI.

Tema 5.1.

Knaccel XMMUYECKMX COEIMHEHWH, CBOMCTBA MPOMBIIUIEHHO Ba)KHBIX
AJIEMEHTOB M UX coenauHeHui Kommo3ununoHHble Matepuansl. KepMersl.
Xumust mertamwioB  (AlFe, Sn,Pb,Mo) Xwumwuss wuemeramios: C,Si,S ,
¢bymnepen, kapOun. TorumBa (TBEpHOE, KUAKOE, Ta30BOE), CMa304YHBIC
Marepuaibl, MOTOPHBIC Macla.

Tema 5.2.

Xumudeckass uaeHTU(UKanysa. MeToasl XUMHYECKOTO HCCIICIOBAHHUS U
aHaJIM3a BEIECTB W UX MpeBpaileHuid. KauecTBeHHBIM U KOJUYECTBEHHBIN
ananu3.(I'paBUMeTpHUUYECKHIA, TUTPUMETPUUYECKUH,




Howmep paznena

Ha3Banue u COACPKAHUC PA3CJIOB U TCM JICKITMOHHBIX 3aHATHMN

KOMIUIEKCOHOMETPUYECKUN METOIbl aHAIIN3A).

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS

Tembl mpakTUUECKHUX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TAOIUIIE .

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne

No TeMbl TPaKTUYECKUX o . | TpymoemkocTs, |pa3aena
i B OpPMBI IPAKTUYECKUX 3aHITUI (aac) A —
JIUHBI
Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO
4.4. JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
Ne
Ne HaunmeHnoBanue 1abopaTopHbIX paboT TpynoemKkocT®, | pasiena
n/m (gac) JUCITUTLIT
VHBI
Cemectp 2
1 CrexnoMerpuueckue 3akoHbl. OyH1aMEHTaIbHbBIE TTOHATHUS
1 3aKOHBI XUMHH. Cr1ocoObI OnpeiesieHnss KOTU4ecTBa 2 1
BElIECTBA.
2 Omnpenenenne M’ s3kBHUBaJIeHTa MeTaJUIa 3 1
3 Onpenenenue TemaoBoro 3dexra peakuuu 4 3
HEeUTpaJIM3alki.
4 N3MepeHue u pacdeTr 3JIEKTPOAHBIX TOTEHIIMATIOB 4 4
MeTamioB u 3J]C raabBaHMYECKUX JJIEMEHTOB.
5} XuMHUecKas U dJIEKTPOXUMHUYECKAS] KOPPO3Us, 4 4
HccnenoBanue Koppo3uK METAIIIOB U ONPEIEICHNE
uHTHOUTOpHOTO Y dekTa.
Bcero: 17

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITTOTHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromIuXCs

Buapl camocTosiTenbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE 7.

Tabnuna 7 — Bunibel caMocToaTeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrosTensHO#M paboThI

nucturuabl (TO)

qac qac
1 2 3
N3yuenue TeopeTruueckoro mMaTepuaia 10 10




Pacuerno-rpaduueckue 3ananus (PI'3) 1 1
[TonroroBka K TEKyIIeMy KOHTPOJIIO 9 9
ycneBaemoctu (TKVY)
Jomamrnee 3aganne (/13) 2 2
[ToaroroBka K MpOMEKyTOUHOMU 6 6
arrectaruu (I1A)

Bcero: 21 21

5. Tlepeuenpb yueOHO-METOIUYECKOTO 0OCCTICUCHHS

JUISL CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl [0 TUCIUILIHMHE (MOJYIIIO)

Y4eOHO-MeTOAMYECKE MaTepHalbl A CaMOCTOSATEIbHOW paboThl OO0yYaromMXcs yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepeueHp MEYaTHBIX U SJIEKTPOHHBIX YYEOHBIX M3IaHUN TPUBEICH B TadmuIe 8.
Tabnuna 8— [lepeyeHp MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

KonuuectBo
9K3EMILISPOB B
Hludp bubnuorpaduueckas ccpiika 61/16J11/10Tpel<e
URL anpec
(KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)
I'munka, H. JI. OOGmast xumusi B 2 T : y4eOHUK TSI
https://urait.ru/bc | akagemuueckoro 6akanaBpuara / H. JI. I'munka ; mon
00e/388983 (mara | penaxiueii B. A. [Tonikosa, A. B. babkosa. — 19-¢ u3,.,
oOparnieHus: nepepad. u gomn. — Mocksa : M3znarenscTBo FOpaiit, 2016. —
20.04.2019) 729 c¢. — (bakanaBp. Axanemudeckwnii kypc). — ISBN 978-5-
9916-6445-5. — Tekcr : anexrponuslii / ObC KOpait [caiiT].
OOm1ast 1 HeopraHuyeckasi XuMus. 3aJJauHuK : yueOHOoe
https://urait.ru/bc | mocobue mns akamemuueckoro 6akanaspuara / C. C. babkuna
0de/432806 (mara | [u ap.] ; mox penakmueii C. C. babkunoi, JI. JI. Tomunoii. —
oOparnieHus: Mockga : M3narensctBo FOpaiit, 2019. — 464 ¢. —
20.04.2019). (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-534-
01498-3. — Texkcrt : anektponHsblit // OBC KOpaiit [caiit].
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI : [
DnexTpoHHBIH pecypc] : yuebHoe ocodue / T. E. Kpriinosa,
T. 1. ®omuuena ; C.-IletepO. roc. yH-T adpOKOCM.
pUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE AaH. - CaHKT-
ITerepOypr : M3n-Bo 'YAIL 2019. - 77 c.
O6mas xumus : yueOnuk / H. B. KopoBus. - 6-e uzs., ucrp. -
>4 K68 M. : Bercm. mk., 2005. - 558 c. 194
54 X45 Xumus : yueOHUK aiist By30B / A. A. I'ypoB [u ap.]. - 2-e u3., 15
crep. - M. : Uzn-Bo MI'TY um. H. D. baymana, 2004. - 784 c.
OOmrast xumus : [ DIEeKTpOHHBIN pecypc] : yaeOHo-
meroamndeckoe mocooue / T. E. Kpsutosa ; C.-Ilerepb. roc.
VH-T a9POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBHIE
naH. - CII6. : Uzn-Bo 'YAIL 2016. - 98 c.
JlabopatopHblie 1 ceMUHAPCKUE 3aHATHUS TI0 00IIeH 1
54 A9 HEOpraHU4YecKor XuMuu : yueoHoe mocooue / H. C. AxmeTos, 10

M. K. Asuzoga, JI. U. baneiruna. - 6-¢ usn., crep. - CII6. :
Jlans, 2014. - 367 c.

https://e.lanbook.

I'enppman, M. M. Heoprannueckas xumus : yueOHOe ocodue




com/book/4032 / M. W. Tensman, B. I1. FOctparoB. — 2-¢ usn., crep. —
(mara Cankr-IlerepOypr : Jlans, 2009. — 528 ¢. — ISBN 978-5-
oOpalieHus: 8114-0730-9. — TekcT : 31eKTpoHHBIH // JIaHb : 31EKTPOHHO-
20.04.2019). OMOIMOTEYHAS CHCTEMA.
54 E55 OcHoBbI 00111el XUMuUH : yuebHoe nocoodbue / B. U. Endumos. 20
- 2-e m3a. - M. : UHOPA-M, 2017. - 256 c.

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMalOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUILUIMHBI
npuBesieH B Tabymiie 9.

Tabmuma 9 - IlepedyeHp OSIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL anpec Haumenosanue
http://www.xumuk.ru/ CaiiT 0 XuMHuH
http://www.hemi.nsu.ru OCHOBBI XMMHH: 00pa30BaTEIBHBIN CAUT TSI
CTYJCHTOB

http://lib.aanet.ru/jirbis2/index.php? DNEKTPOHHBIE PECYPChl OMOINOTEKH
option=com_content&view=article&id=28&Itemid=393

8. Ilepeuenb HMHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepedyenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUIITUHE.
[TepedyeHs UCMOIB3yeMOTro MPOrPaMMHOTO oOecriedeHus peacTasieH B Tadauiie 10.

Tabmuua 10— Ilepedens nporpaMMHOro 00eCTIeYeHHS

Ne i/t HanmenoBanmue

He npenycmorpeno

8.2. Ilepeuenp WH(POPMaAITMOHHO-CIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
Tabymue 11.

Tabmuua 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOW Il  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TIPeCTaBIeH B Tadumiel 2.
Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Homep aynuropun

Ne /it HanmMeHoBaH#Ee COCTaBHOW YacCTH MaTEPHAITbHO-TEXHUYECKOM 0a3bI (mpu
HE00XO0TMMOCTH)
1 JlexroHHas ayIUTOPHUS C UCIIOIH30BAHUEM JIEMOHCTPAIMOHHBIX 32-01
Tabui u cxeM, [lepnoanyeckoit cucTeMbl XUMHUYECKHUX JJIEMEHTOB (Tactenno,15)

J..MenpeneeBa, 00pa31ioB MUHEPAJIOB, MOJIEJICH MPOCTPAaHCTBEHHBIX
PELIETOK.



http://lib.aanet.ru/jirbis2/index.php

Criermanu3upoBaHHass XUMHUYECKas JaOOpaTOPHs C MCIOJIb30BaHUEM 33-02, 33-04
JIEMOHCTPAIIMOHHBIX TUIAKATOB, JTAOOPATOPHBIX CTEH/IOB M YCTAHOBOK ('acremno,15)
JUISL OTIpENIeJICHUS SKBUBAJICHTA METAJIa, U3MEPEHHSI AIEKTPOJHBIX
MIOTEHIIMAJIOB, CKOPOCTH KOPPO3UH- METAJIOB - MIJUTHBOJIETMETPBI;
AHAJTUTHYECKUE U DIIEKTPOHHBIE BeChl; 1abopaTtopHbie pH-MeTpHl,
HEHTPUDYTU U KATTOPUMETD.

10. Onenounsble cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTalluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTAllUU
00ydJaronuxcs Mo IMCIUILINHE TTPUBeeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHs IPOMEKYTOYHOH aTTecTalluu

Bug npomexxyTouHOM arTecTanuu IlepedeHb OIIEHOYHBIX CPEJICTB

DK3amMeH Cnmcok BOIpocoB K 3K3aMEHY;
3agaumn;.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00Yy4JaloUMMHCA NPUMEHsAETCsl 5-0ajuibHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIINM, KOTOpas npuBeeHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKama ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHJa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

Or1eHKa KOMITETEHITUH

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0aipHas mIKana PAKTEp (op

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHan;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JONOJHUTEIBHOM JMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JEATENHOCTBIO HAIPABJICHMUS;

— yMeJ10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHUS;

— cBOOOHO BJIAZICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TREpIO YCBOMJI IMPOTrPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYLIECTBY H3JaraeT €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTyphI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYILECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUSA TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIOIyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HaIlpaBJICHUS;

— c1a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YAaCTHYHO BJIJICeT CUCTEMON CHeNMATH3UPOBAHHBIX MOHSITHHA.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




OreHKa KOMITETEHITUH

Xapakrepuctrka chopMUPOBAHHBIX KOMITETEHITI
5-0aipHas mIKaia PAKTCP (bopvHp

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuarna;

— JIOTYCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpU
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIIPaBJICHUU;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,

— He (OpPMYIUPYET BHIBOJOB M 0000IIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK MHBIC MAaTEPUAIIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

No /it [Tepedenn BOmpocoB (3a1a4) JUTsl IK3aMeHa

1. KBaHTOBO-MexaHnueckasi MOJIesIb CTPOCHHS aTOMA.

2. Atom. Ilpuanun HeonpenenenHoctu I 'eitzenbepra. Ypasuenue e bpoitns.
BonnoBas pyHkius.

3. Vpasuenue lpenunrepa. KBantossie uncna. [Ipunmun 3anperta [laynu. [TpaBuso
Xynna, KneukoBckoro.

4, ITepuonnueckas cucrema [[.M1. Menneneena

5. [TeproanuHOCTh U3MEHEHHS CBOMCTB 3JIEMEHTOB: PaJANYyC aTOMOB U HOHOB, SHEPTUU

HOHU3AIUH, CPOACTBO K JIEKTPOHY, JJIEKTPOOTPULATENBHOCTD, OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHAs crtocoOHOCTh. CBsi3b I1.C. co cTpoeHnemM aroma.

6. OCHOBHBIE THITBI XUMHUYECKOH cBI3U. KoBajieHTHAs CBA3b.

7. Teopus rubpuauszanuu u reoMeTpus Mosekyim. I[loaspHOCTs U MONAPU3yeMOCTh
KOBAJICHTHOM CBSA3U U MOJIEKYJI

8. MexxMoieKyIsipHbIe B3auMoAencTBUs. BoiopoaHas CBsI3b.

0. XuMHyeckasi TEpMOIMHaMUKa

10. XUMHYeCKass KHHETHKA. XMMUUYECKOe PaBHOBECHE.

11. PactBopbl. Crioco0Ob! BeIpaKeHHsI KOHIIEHTpAIHK pacTBOpoB. CBOWCTBA PaCTBOPOB

12. Hucnepcuble cucreMsl. 110BEpXHOCTHBIE SIBICHUS

13. PacTBOpBI 37€KTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOITUAIIIS

14, Juccoumanus Boasl. Jlucconuanust KUCIOT U OCHOBaHUK. BomopoaHbIi moKas3aTesnb

15. [TpousBenenue pactBopumoct. MoHHO-0OMEHHBIE peakiuu. [ uaponus comnei.

16. OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHI

17. [TonsTHEe «DAEKTPOIHBINA MOTEHIMATY. DINEKTPOXUMUUECKHE MPOILECCHI. DIIEKTPOIJIN3
pacIIaBoB U PaCTBOPOB

18. O6mue croiicTBa MeTaioB. Kopposust MetamioB. MeTo bl 3alUTH OT KOPPO3UH.

19. KoHcTpykimonnbeie Mmetayiel. AmtomuHuR. XpoM. JKemneso.

20. [Tonumepsl.

21. Xumudeckast uAeHTU(OUKAIS, aHATN3 BEIIECTBA

22. KonnenTpanuu, ciocoObl BIpaKeHUH KOHIIEHTpaui. 3ajavya: Berauciuth
MPOIICHTHYIO KOHIICHTPAIMIO a30THOM KUCIOTHI p=1,05 1/MOJIB, €CJI U3BECTHO, YTO
KOHIIEHTpAIIMS HOHOB BOIOPO/A B pacTBOpe cocTasiuseT 6.33-10° Mons/n

23. TToHsATHE 0 KBAHTOBHIX uncinax. HamicaTs snexrponnsie dopmymsl: Ca?t Sc, FL.

24, Konnenrpanuu, crocoObl BeIpaXeHUH KOHIIEHTpAi. MOJISIpHOCTH pacTBoOpa

Al>(SO4)3 paBua 0,1 monw/i, p=1,02 r/mi1, pacCUUTaTh OCTAIBHBIC TUIIHI KOHIICHTPAIIHI

25. Han 1% pactBop H2SO4, p = 1 1/ mu, paccuntars Cm, Cn, Cm, T, %. (MoasipHOCTSB,
MOJISITIBHOCTh, HOPMAJIBHOCTh, TUTP, MOJIIPHYIO JIOJIIO NTOJIYYEHHOT'O pacTBOpA).

26. KoHcTaHTa paBHOBECHSI XUMUYECKUX peakiuii. Hanmummre maremaTnueckoe
BBIpa)XCHHE KOHCTAHTBI paBHOBecus peakiuu: 2A(T) +B2(r) =2AB (T) u onpenenure, B
KaKyI0 CTOPOHY CMECTHTCSI paBHOBECHE NPU YBETUYESHUH OOIIETo JIaBJICHUSI.




217.

Ha BoccranoBnenue 7,09t okcuaa IByXBaJ€HTHOTO MeTajuia Tpedyercs 2,241
BOJIOPOJIa (H.y.). BEIUNCINTE 3KBUBaJICHTHBIE MAacChl OKCUJA U MeTauia. YeMy paBHa
aToMHas Macca Me?

28. Onpenenuts B KAKOM HAIlPaBJICHUU OYyJEeT MPOTEeKaTh peaKkius IpU CTaHAAPTHBIX
YCIOBUSX:
COClz > CO+ Cla.
BemiectBo AG x]Jx/Mo1b
CO -137,2
COCl; -210,4

29. CKOpOCTh peakiuu B TOMOTEHHBIX crucTeMax. DakTophl, BIUSIONINE HA CKOPOCTh
peakuuu. 3akoH AeiicTBus Macc. Koncranra ckopoct. CBsi3b KOHCTaHTBI
XMMHUYECKOT'0 PaBHOBECHS C KOHCTAHTAMHU CKOPOCTEH MpsIMOil 1 00paTHON peakluid.

30. Berancnure HopmansHOCTh pactBopa HCI, ecmu s Hetitpanu3zanuu 20 M1 pacTBopa
HCI m3pacxomosano 10ma 0,2 N pactBopa KOH

31. [Tpu kakoil TeMIepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJILHOE MPOTEKAHHE
peakuuu: 2HgO (x)«> 2Hg(x)+ O2 (1). 3aBucumoctsio AH u AS npereOpeus.
Boruucnuts AG peakiuu.

BemectBo AH x]JI>x/mMonb AS JIxx/monbeK
HgO(x) -90,8 70,3
Hg (x) 0 76,1
O2(1) 0 205,4

32. Bonopoansriii mokazarens. Beraucauts pH 0,01N pactBop H2SO4, 0=1

33. Xumnyeckoe paBHoBecue. Ilpunnun Jle-llatense. Omnpenenutb, B KaKoM
HaIpPaBJICHUU MPOU30MIET CMEIIEHUE PaBHOBECHSI XUMUYECKON PEeaKINU:

2NH3 <> Na(r) + 3H2(r ) AH=+92,4
npu:
a) MOBBINICHUU TeMITePaTyphl
0) MOHMKEHUHU JaBJICHUS
B) YBEITMYCHUU KOHIEHTpauu Np

34. CrexnoMeTpruecKne 3aKOHbI XUMUH, 3aKOH KBUBAJICHTOB, MOJISIPHBIE MAaCChI
SKBHMBAJICHTOB BEIICCTB: OKCHIOB, KUCIIOT,COJICH U ocHOBaHuM. 3agaya: 2,705 T
XJIopuJia TpEXBAIEHTHOTO METallla B3aUMOACHCTBYET C 2T THAPOKCUAA HATPHUSL.
OnpenenuTh SKBUBAICHTHYIO MacCy MeTallia.

35. Brrunciouts DJIC koHuenTpanuonsoro snemenra (—)Ag/0.001MAg*//0.1Ag™/(+)
Kaxkue nporeccsl NpoTeKaroT Ha KaToJe U aHozae?

36. Peakmus mporekaet no ypaBHeHUto N2 + Oz = 2NO. KoHIleHTpaiuu nexXo1HbIX
BellecTB 0 Hayana peakuu obutn [N2]= 0,049 mons/mn, [O2]= 0,01 mons/m.
Brerancnure KoHIeHTpanuio 3Tux Bemects, koraa [NO]= 0,005 moms/m.

37. Ha nelitpanuszammio 0,943 r ¢pochopucroit kucnorst H3POs uzpacxogosan 1,291 r
KOH. Bpruucnnure K0oIu4ecTBO BEIIECTBAa SKBUBAJIEHTA, MOJISIPHYIO MacCy YKBUBAJICHTA
¥ OCHOBHOCTbH KHCIIOTH. Ha OCHOBaHWM pacyeTa HAMUIINTE YPAaBHEHUE PEAKITUH.

38. Oneprust I'm60ca (cBoOOoaHASA HEPrus) U €€ M3MEHEHHE NMPU XUMUYECKUX PEaKLUsX.

Hanpapnenue XUMHYECKUX MPOLIECCOB.

0 0
[Monb3ysace 3HauennAMU AG,,, pearnpyromux BEWECTB, Beraucaute AG,,, peakuuu

SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpesieuTe, MOXKET JIM OHA OCYIIECTBUThCS

IIPU CTAHJAPTHBIX YCIOBHUSIX.

Bemectso AGge KJIXK /MOIIB
SO2(r) - 300,4
H2S(r) -33,01

S(k) 0




| H.O(r) | -228,1 \

39. XapakTtepucTuka HOHHOU cBsi3u CTeneHbh HOHHOCTHU CBsI3U. DPDEKTUBHBIN 3apsia U
CTENEHb OKUCIECHUS aTOMOB. OCHOBHEIE THUIIBI KPpUCTATNINYCCKUX CTPYKTYP.
DnemeHTapHas stueiika. KoopamHalMmoHHbIe YMCia aTOMOB.

40 MOFyT JIX IPOUCXOAUTDH OKHUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIC PCAKIIUNA MCIKIAY
BemectBamu: a) NHz 1 KMnOgs; 6) HNO; u HI; B) HCI u H2Se? [Touemy? Ha
OCHOBAHMU HJIEKTPOHHBIX YPaBHEHUH paccTaBbTe KO3()(PUIIMEHTHI B ypaBHEHUH
peakmuu, uaymieit mo cxeme: KMnO4 + KNO2 + H2SO4 — MnSO4 + KNO3 + KoSO4 +
H-0.

41. Kaxoit cioco6 oOpa3zoBaHMsi KOBaJICHTHOM CBSI3U SIBJIICTCS IOHOPHO-AKIIEITOPHBIM?
Kakue xumunueckue csasu B nonax BF, ? Ykaxkure nonop u akuenrop. Kak o0bsicHUTL

TETPadIPHUECKOE CTPOCHUE HOHA?

Bormpocsr (3amaun) nist 3avera / aud . 3adera npeacrasieHsl B Tabnwuie 16.
Tabmuua 16 — Borpocs! (3aaaun) ams 3adera / qudd. 3ayera

No /it ITepedens BonpocoB (3ana4) myist 3adeta / nudd. 3auerta

Y4eOHBIM IIIIAHOM HE MPEAYCMOTPEHO

[lepeyenp Tem Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuua 17 — IlepeueHb TeM AJ1s1 KYpCOBOTO MPOSKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM paboThI

No 1/t [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHNS/BBIITOTHEHHS
B KypcoBO# paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

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

Ta6mmia 18 — [TpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne /it [IpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus, mpecTaBieHbl B Tabwuie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PaboOT

Ne n/mt IlepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPENCNSIONIMEe  MPOLEAYphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX HSTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAII, pernameHTHpyOIIMX MOPAJOK W IPOLEAYpY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
I'VAIL

11. Meroauveckre ykazaHus A1 00y4JaIOMUXCs 0 OCBOCHUIO TUCITUTUTHHBI
HQHBIO JUCHUIIIMHBI ABJIACTCA — IIOJTYUYCHHUC CTYyACHTaAMHA HGOGXOI[I/IMBIX 3HaHI/II>'I, YMGHI/II\/'I nu
HABBIKOB B 00JIACTH XMMHH, YTO TIO3BOJUT MM YCIICIITHO PEIIaTh TCOPETUICCKHUE U MTPAKTUICCKHE
3aJa4u B 00JIaCTH pa3pabOTKU KOHCTPYKIMI TUIIOBBIX 3JIEMEHTOB U arperaToB, IPUMEHSIS
CTaHIapPTHBIC KOMIIBIOTEPHBIC MPUIIOKCHHS JIJII KOHCTPYHPOBAHHMSI, TPOBOS PACUYETHI U
000CHOBBIBas BBIOpAaHHBIE CTPYKTYPhI TPHUOOPOB € TOUKHU 3PEHUS TEXHUKH U SKOHOMHUKH.
OO0yyvaronuecs JOJKHBI OCBOUTH AUCIHILIMHY Ha YPOBHE, TTO3BOJISIOIIEM UM IIPUMEHUTH CBOH




HaBBIKU B 00JIACTAX aBUAIIMIOHHO-KOCMUYECKOW TEXHHUKH, MOTYYHBILEr0 MOATOTOBKY IO
oOpa3oBatenbHON mporpamme 6akanaspa 12.03.01 «IIpubGopocTpoerue»

11.1. Meroauyeckue yKazaHus I OOYYarOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOHWHOE, CHCTEMHOE,
rIyOOKoe W SCHOE W3NIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOpPMALMIO MO TEME, a B OCBOCHUH
dbyHIaMEHTAIBHBIX TpOOJIeM JUCHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusl BBINOIHSIET METOO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIUsl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHON oO0jacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJICTaBICHHE O AUCLUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU JUCIUILTHHAMH.

[I1aHupyeMble pe3yibTaThl IPU OCBOSHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0H KOHKPETHOM TEME;

— TIOJy4YeHHE OMNbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATEIEM;

— pa3BuTHE MNpO(EecCHOHAIBHO-NENOBBIX  KauecTB, JIIOOBU K  TpeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIJICHHSI.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON pabOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YypOBHE pAa3BUTHUS HAYKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiIlIne Tofbl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH TIJIaBHBIE MBICTU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3iIMYHBIX
bopMyTUPOBKax);

— TOJy4YeHHe TOYHOIO NOHMMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
UCIIOJIb30BAaHMEM pa3/laTOYHOrO MaTepuaja IpU MPOBENACHUU KOPOTKUX IUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCIUTIIHHE.

CTpyKTypa npeocTaBieHus JEKIHOHHOT0 MaTepuana:

Berymuienne — yacTh IEKIMH, 1Ie)Ib KOTOPOH - 3aMHTEPECOBATh M HACTPOUTH ayTUTOPHUIO HA
BOCHpUATHE y4eOHOro marepuana. B ero coctaB BXoasT: (OPMYIHPOBKA TEMBI JIEKIIHH,
XapaKTepUCTHKA €€ — MPO(heCCHOHATLHON 3HAYMMOCTH, HOBU3HBI U CTENICHH U3y4YE€HHOCTH, ENH
JICKIIMU; W3J0KEHUE TUTaHA JICKIMH, BKIIOYAIONIET0 HAUMEHOBAHHS — OCHOBHBIX BOIIPOCOB,
MNOJJIKAIIMX PACCMOTPEHUIO Ha JIEKLMH;  XapaKTepUCTHKa PEKOMEHIYeMOMl JHUTepaTyphl,
HEOOXOMUMOM ISl OpPraHM3alMd CaMOCTOSITEIhbHOW paboOThl CTYAEHTOB; PETPOCIEKIINS-
HAallOMMHAaHHE O BOMNPOCAX, PACCMOTPEHHBIX Ha— MPOLUION JIEKIWH, CBSI3b UX C HOBBIM
MaTepuaioM, yKa3aHHe Ha €ro poiib, MECTO M 3HAYeHWE B JAHHOW AWCIUIUIMHE, a TaKXKe B
CUCTEME JPYTHX HayK.

OcHOBHasl YaCTh - U3JIOKEHUE COJIEPIKAHUS JICKITUH B CTPOTOM COOTBETCTBUU C
NpeJIOKEHHBIM IJIaHOM. BKITIOYaeT pacKphIBalOMIMM TeMy JIEKIIMM KOHLENTYaJbHBIA U
dakTUYeCKUi MaTepuan, €ro aHaiu3 W OIEHKY, pa3lu4yHble CIOCOOBI apryMEHTalluu |
JT0KAa3aTeNNbCTBA BBIABUTAEMbIX TEOPETUUECKUX MOJI0KEHUH.

3akiroueHre - TMOABEACHHME O0Omero wurora Jeknuu, o000IeHne wmarepuana,
(dbopMynupoBKa BHIBOAOB 10 TEME JIEKIIUU; OTBETHI HA BOIIPOCHI CTYIEHTOB.

Jlis HajuieKalmero OCBOCHHSI Kypca XWUMHHU HCHOJB3YIOTCS CIICIMATbHBIC HATJIsTHBIC
CPEICTBa, C MOMOIIbIO KOTOPHIX MOXKHO IeEpelaBaTh CTyJIEeHTaM HH(OpPMalUI0 O BELIECTBAX,
00BeKTax W CymecTBe (PU3MYECKMX U XUMHUYECKUX TMpeBpalieHuid. J|eMOHCTpanus OIBITOB,
MOJIETN KPUCTAJUIMYECKUX PEHIETOK, TaOJIUIbl U IJIAKaThl C SHEPreTUYECKUMH JuarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aropaMH U 6€3 HUX U T.1.

OcyIiecTBiIeHre KOHTPOJIS 3a BEACHHEM CTYACHTaMU KOHCIEKTa— JICKIUH; OKa3aHue
CTyJEHTaM IOMOIIY B BEIEHUHU 3alUCH JIEKIWU — (AKLEHTHPOBAHHUE H3JIOKEHHUS Marepualia




JICKIIMH, BBIJICJICHUE TOJOCOM, WHTOHAIlMEH, TEMIIOM peud Haubosee BaXHOW HHGOpPMAIIHH,
WCTIOJIb30BaHUE TIay3 JUISl 3aIUCH Ta0JIHUII, CXEM)

11.2. Meroauueckue ykazaHus I OOy4aroIIMXCS MO BBIMOJIHEHUIO JIa0OPaTOPHBIX

pabor

B xone BbIMONHEHUS J1AOOPATOPHBIX PAaOOT OOy4AIOMIMKCSA JOJDKEH YIIIyOUTh M 3aKpenHTh
3HAHU, IPAKTUYECKUE HaBBIKH, OBJIAJETh COBPEMEHHONW METOJUKON M TEXHUKON SKCIEPUMEHTA
B COOTBETCTBUM C KBAIM(UKALMOHHOM XapaKTepUCTUKON oOydwaromerocs. BeimonneHue
71a00paTOPHBIX pabOT COCTOUT U3 HIKCIEPUMEHTAIBHO-IIPAKTUYECKOH, PACUETHO-aHAIUTHYECKON
4acTeH U KOHTPOJIBHBIX MEPOIPUITHHM.

BrimonHenne mabopaTOpHBIX pabOT OOydYarOmMUMCS SIBIISIETCS HEOTHEMJIEMOW YaCThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeneIsieMOi y4eOHbIM IIJIJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIENOBaHMS MPOLECCOB, SBICHUH M OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCHUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3alUs TEOPETHUECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JCKITHSIX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0OpaTOpPHBIM
o0opyI0BaHUEM U MPUOOPAMH.

3ajilaHue ¥ TpebOoBaHUA K MPOBEJICHUIO Ja00paTOPHBIX paboT

1. Xumwusa : XuMuuecKkue peaxiyu, BbI3bIBAIOIIME AIEKTPUUYECKUI TOK, 3JIEKTPOIHbBIE
MOTEHIMANBI ¥ SJIEKTPOABUKYIIME CHIIBI : [ DIEKTPOHHBIN pecypc| : METOIUYECKUE YKa3aHUs K
BBITIOJIHEHHIO J1abopaTtopHoil pabotel / C.-Ilerep6. roc. YH-T a’pOKOCM. MPUOOPOCTPOCHUS ;
coct.: }O. C. Hukonaes, T. E. KpsutoBa. - DnektpoH. TekcroBbie aaH. - CII6. : U3n-Bo I'YAII,
2015.-19c.

2.  Xwumusa. TermoBoit 3¢ dekT (FHTAIBNHA) XUMUUECKOW peakiuu : [ DIeKTPOHHBII
pecypce] : MeToanuecKre yYKa3aHus K BBIOJTHEHUIO TabopaTopHoit pabdotsl / C.-Iletepb. roc. yH-
T a’pokocMm. mpubopoctpoenus ; coct.: 0. C. Huxomae, T. E. KpbuioBa. - DnekTpoH.
texcToBble nad. - CII0. : U3a-Bo I'VAIL 2015.-17 c.

3.  Xumus : DOKBUBaJEHT. 3aKOH OHKBHBAJICHTOB : [ OIEKTPOHHBIM pecypc]
METOAMYECKHE YKa3aHHs [0 BBINOJHEHHUIO JaboparopHoil pabotel / C.-Ilerep6. roc. yH-T
aspokocm. mpubopoctpoenus ; coct.: T. E. KpsioBa, U. B. OrypiioBa. - D1eKTpoH. TEKCTOBBIC
nmad. - CII6. : Usn-so I'VAIL 2016. - 15 c.

4. Xwumwus. Koppos3ust MeTaiiioB : [ DIEeKTpOHHBIA pecypc] : METOIWYECKHUE YKa3aHUsI 110
BBITIOJTHEHUIO JIabopaTopHBIX padot / C.-IleTepl. roc. yH-T a3pOKOCM. MPUOOPOCTPOSHUS ; COCT.:
1O. C. Hukomnaes, T. E. KpsinoBa. - DnekTpoH. TekctoBbie aaH. - CII6. : U3a-Bo I'YAIL 2016. -
27 c.

Crpykrypa 1 hopma oTdera o J1abopaTopHOM padoTe

1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 000pynOBaHHE.

3. OmnucaHue SKCIEpUMEHTA.

O6paboTka pe3yabTaToB

TpeGoBanus kK opopmIIeHHIO OTYETA O J1abopaTOPHO paboTe

1. Oruér momkeH coiepaThb TUTYJIBHBIM JIUCT, a €r0 COJAEP)KaHUE COOTBETCTBOBATH
opopmienuto, cormacuo 'OCT 7.32-2017. (3amotHEHHBIC TAOJIUIIBI C TTOTYYCHHBIMHU
IKCIIEPUMEHTAIBHBIMHA JaHHBIMU) HopmaTuBHAsl TOKyMEHTalWs, HEOOXOauMast st
odopmIteHus, MpUBEACHA Ha 3JIEKTPOHHOM pecypce I'VAIL
https//guap.ru/standart/doc

2. BpImoiHeHBI HEOOXOAMMBIC PACUETHI.




3. TMoctpoeHsl rpaduueckue 3aBUCUMOCTH OT 33JJaHHBIX ITAPAMETPOB.
4. CpenaHbl BLIBOIEL
5. BrITIOIHEHBI KOHTPOJIBHBIE 33/IJaHUS Ha TEMY JIA0OPATOPHOM pabOTHI.

11.3. Meroauyeckue ykazaHus JUisl OOyJalOIMIMXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIOIHEHUsI CaMOCTOSTENHHOU PabOThI, 00YJaAIONMIUKCS BBITIOJHIET padoTy IO
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJaBaTeNsi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHSI.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
nenecooOpa3Hoe IaHUpPOBaHUE paboyuero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YPOBEHb YCIEBAEGMOCTH B TIEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyecKUMH ~ MaTepuallaMH,  HAaNpaBISIONIMMUA  CaAMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCS SIBISIFOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILINHE;

11.4. Meroauueckue yKazaHusi JUIsi OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aroIuXCcsl, OCYLECTBISEMOIO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUIAHBI.

1. 3amuTa 1abopaTopHBIX paboT

2. BeinonHeHue mpoBepovHoOil paboThI 10 TeMe 1abopaTOpHON pabOTHI

3. pemieHue 3a1a4 1Mo TeMe J1abopaTopHOil pabOTHI.

11.5. Meroauyeckue ykazaHus I 0O0y4aroUIuXcs MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTeCTalnuu.

[Ipomexxyrounast ~ aTTecTamusi  OOy4alOmUXCS  TMpEAyCMaTpuBaeT  OICHUBAHHUE
HpOMe)KyTO‘IHBIX 1 OKOHYATCIBbHBIX pe?)y.]'H:TaTOB O6y‘-IeHI/I$I 110 JUCIHUIIIINHEC. OHa BKJIFOYACT B
ce0s.

— D9K3aMeH — ¢opMa OICHKM 3HAHHWM, TOJYYCHHBIX OOYyYaIOMMUMCS B TIPOIIECCe
W3Yy4YeHUs BCEH MAMCITUIUITMHBI MJIM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIBHON PabOThI, CIIOCOOHOCTH
OPUMEHSTh MX JUIsl PELICHMs] MPAaKTHUUYECKUX 3a7ad. ODK3aMeH, KaK IPaBWJIO, MPOBOJIUTCS B
MeproJ; SK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOIIO0Y, KYTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCIIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




