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AHHOTALIUA

JuctummmHaa « XuMUsS» BXOIUT B 0a30BYIO 4acTh 00pa30BaTEIbHOM MPOrpaMMBbl TIOJTOTOBKH
obyvaronuxcst mo HampasieHuro 15.03.06 «MexaTpoHHka M pOOOTOTEXHHKa» HAIPAaBICHHOCTH
«Pobotorexnukay. Jucrumniuna peanusyercs kadpenpoi Ne31.

JucnuminHa HateneHa Ha GopMupoBaHUE Y BBIITYCKHHUKA

o0menpodecCHOHATBHBIX KOMITETEHITHI:

OIIK-1 «crocoOHOCTh MPEACTaBIATh aJCKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHWI HAYYHYIO
KapTUHY MHpPa HAa OCHOBE 3HaHUSI OCHOBHBIX IOJIOKEHUM, 3aKOHOB U METO/IOB €CTECTBEHHBIX HAYK
Y MaTEMaTUKN.

CopnepxaHnve AUCIHUIUIMHBI OXBAaTBIBAET KPYI BOIPOCOB, CBSI3AHHBIX C O3HAKOMJIEHHEM
HUCTOPUU XUMHH, & TAKKE C OCHOBHBIMHU HAIPABJICHUSIMU U TEHJACHIIUSIMU PA3BUTHUSI COBPEMEHHOM
XUMHUHM. OTa HayKa HU3y4aeT MaTepHallbHbIi MUp, 3aKOHBl €ro pa3BUTHUS, CHEIUPUUYECKYIO
XUMHUYECKYI0 (hopMy ABMKEHHsI MaTepuu. B mporiecce u3ydeHusl XUMUY BbIpa0aThIBACTCsl HAyUHBIH
B3IJIS, HA MUpP. 3HaHUE XUMHHM HEOOXOIMMO [UIsl IUIOAOTBOPHON TBOPYECKOM AEATEIbHOCTU
OakanmaBpa Jr000H HampaBIEHHOCTH. 3HaHME XHMHHU MO3BOJSET C(HOPMUPOBATH COBPEMEHHOE
Hay4yHOE MpEJCTABICHUE O MaTepHUM, BEUIECTBE KaK OJHOM M3 BUIOB JBMKYILEWUCS MaTepuw,
MEXaHU3ME MPEBPALICHUA XUMHYECKUX COEOUHEHHMM, CBOMCTBaX MAaTEPUAIOB O XHWMHYECKHX
mpoleccax B COBpeMeHHOM TexHuke. [Ipu m3yueHun Kypca XMMHUU HEOOXOJIMMO MPOYHO YCBOUTH
OCHOBHBIC 3aKOHBI, OBJIAJETh TEXHUKOH XUMHUYECKHMX pPACUETOB, BBIPAOOTaTh HABBIKH
CaMOCTOSITENIbHOTO BBIMOJTHEHUS] XUMUYECKUX AKCIEPUMEHTOB U 0000menus (axrtos. [lonumanue
3aKOHOB XMMHH MTOMOXET CTY/ACHTY B PEHICHUH 3KOJOTHYECKUX MpoOsieM. 3HaHWE Kypca XHUMHH
HEOOXO0IUMO U I MOCIEAYIOLIET0 YCIEeUTHOrO U3YYeHHsI CTIeHUalbHbIX TUCIUIUINH.

[IpenogaBanue MUCHUIUIMHBI MPEAYCMATPUBACT CIENYIOMHE (JOPMBI OpraHU3alud y4eOHOTO
npolecca: JIeKIUH, 1adopaTopHble paboThl, CAMOCTOSITENIbHAS paboTa CTYIeHTa, KOHCYJIbTAI[UH.

IIporpaMMoOii IUCLMIUIMHBI IPEAYCMOTPEHBI CIEAYIOIIUE BHABI KOHTPOJIS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs! aTTecTanus B GopMe 3K3aMeHa.

OO01mast TpPyA0€MKOCTh OCBOSHUS TUCIUTIIIMHBI COCTABISET 3 3a4eTHBIX equHUIIBI, 108 yacos.
SA3bIK 00y4YEHUS 110 JUCITUTUTHHE «PYCCKUN».



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUs MO JUCHUIINHE

1.1. Heau npenoaaBaHus JUCHUNIHHBI

[lenp naHHOW NHUCHMIUIMHBI — YCBOGHHME CTYIEHTAMU TEOPETHUYECKHX OCHOB OOIIeH XHMHH,
XUMHHU BaKHEUIINX PJIEMEHTOB U UX HCOPTaHUYCCKUX COGI[I/IHCHHfl, (bOpMI/IpOBaHI/Ie XUMHNYCCKOI'O
MBILUICHUSI Y CTYJIEHTOB, Pa3BUTUE HABHIKOB HCIIOIb30BAaHUS CBEICHUN O (PU3UKO-XUMUYECKHX
CBOMCTBax Pa3jIiHbIX CHUCTEM [JIsI CHHTC3a COOTBCTCTBYIOLIUX COGI[I/IHGHI/II\/'I, BBITIOJIHCHUEC
TEPMOJMHAMHYECKUX U  KHHETHYECKMX  pacyeroB; MpUOOpETeHHE HEKOTOPOro  OIbITa
SKCIICPUMCHTAIIbHBIX I/ICCJIC,Z[OBaHI/Iﬁ JJISL pa3pa60TI<H HOBBIX METOAOB CHHTE3Aa, npuaaHus
MartepualiaM 3aJlaHHOM CTPYKTYphl M KOMIUIEKca CBOMCTB. [IpeacraBieHue BO3MOXKHOCTH
CTYACHTaM pa3BUTh U NPOACMOHCTPHUPOBATL HABBIKH B O6HaCTI/I MHHOBAIIMOHHBIX TEXHOJIOTUH

1.2. IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHMUIIUHE, COOTHECEHHBIX €
IVIAHUPYeMbIMH pe3yJjbTaTamu ocBoenust OI1

B pesynprare oOCBOEHHUS JUCHMIUIMHBI OOYYalOLIUIiCS JMOJDKEH 007aJaTh  CIEAYIOUMMHU
KOMIIETEHIUSMU:
OIIK-1 «crocoOHOCTh TPEACTaBIATh aJeKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUH Hay4dHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJI0KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
Y MaTEMaTHUKHU».
3HATh - XUMHUIO 3JIEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUUECKUX PEaKLINi;
YMETh - IPOBOAMUTH PAaCUYEThl KOHLEHTPALMU PACTBOPOB Pa3IMYHBIX COEAUHEHMH, OIpPENEsITh
U3MEHEHME  KOHLIEHTpaluil  Npu  NPOTEKaHMM  XMMHUYECKHX  peakluil  ompeaessTsh
TEPMOJMHAMHYECKHE XApaKTEPUCTUKM XMMHUUYECKUX pEaKUUid U PABHOBECHBIE KOHLIEHTpALMU
BEIIIECTB.
BJIa/IETh HABBIKAMU - METO/IaMHU IIPEJICKAa3aHMsl IPOTEKAHUSI BO3MOKHBIX XUMMHUECKUX PEaKIMH U UX
KMHETHKH; METOJAAMHU BBIJENEHUS W OYHUCTKU BEIIECTB; METOJaMM 3KCIEPUMEHTAIBLHOIO
MCCIJIEJOBAHMSI B XUMUMU.
UMETH OIBIT AEATEIILHOCTH B IIOJIYYEHUU PE3yJIbTaTOB aHAJIM3a HAa COBPEMEHHOW yueOHO-Hay4yHOU
annaparype Ipy IPOBEJEHUN XUMUYECKUX IKCIIEPUMEHTOB.

2. Mecto tucuuniauHbl B cTpykrype Ol

HuctumumHa Oa3upyeTcs Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYASCHTAMHU MPU H3YYCHHUH
CIEAYIOUIUX JUCHMIUINH:

— @®wusuka

— Maremarnka. MaremaTndeckuii aHaIm3
3HaHUs, TOJYYEHHbIE TIPU HW3YYCHUM MaTepualia JaHHOW JWCHUIUIMHBI, HWMEIOT Kak
CaMOCTOSITEJIbHOE 3HAU€HHE, TaK M UCTIOJB3YIOTCS MPU U3YYEHUU IPYTUX TUCLIMILIAH:

— O@wusmnka

— MarepuanoBenenue

3. OobeMm qucnumianabl B 3E/akagem. uac
Jlannbie 006 o0mieM o0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIIEIBHBIX BHUIOB y4eOHOH pabOTHI 1O

TUCHUIUIMHE (U paclpeesieHUe 3TOM TPYyI0OEMKOCTH M0 CEMECTpaM) IpeCTaBIeHbl B Tabnuie 1

Tabmuua 1 — O6beM U TPYLOEMKOCTh TUCIUILTUHBI

Bunx yde6HO# paboThI TpymoeMKoCTh 110

ceMecTpam

Bcero




No2

1 2 3
O61uasi TPYI0eMKOCTh 3/ 108 3/ 108
aucHuIInHbI, 3E/(4ac)
AyoumopHnbsle 3auamus, BCETo 4ac., 51 51
B mom uucne
nexuuu (JI), (dac) 34 34
[pakTndeckre/ceMUHAPCKUE 3aHSATHS
(I13), (uac)
nabopatopubie paboTsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
DK3aMeH, (4ac) 36 36
CamocmonamenvHas paboma, BCETo 21 21
Bua npoMe:KyTOYHOT0 KOHTPOJISA: OK3. OK3.
3aueT, qudd. 3auet, sk3ameH (3auer,
dudd. 3a4, Ik3.)

4. Conepxanmne TUCHUUILTHHBI

4.1. PacnpenesneHue TPy10eMKOCTH JUCHUNIHMHBI

1o pasjejiaM U BHJAaM 3aHATHI

Pa31[en51 1 TEMbI TUCHUIIJIINHBI 1 UX pr,Z[OQMKOCTI: HpI/IBe,ZleHBI B Ta6JII/II_I€ 2

Tabnuna 2. — Pa3nensl, TeMbI TUCIUTUINHBI U UX TPYIOEMKOCTh
Paznensl, TeMBI JUCITUTUTHHEI Jlexnn I13 (C3) JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 2
Pasnen 1: Beenenne B XUMHIO 1 5 2
Temal.l.IToHsiTHE BelecTBa U 1 1 1
XUMHYECKON peaKiluu, OCHOBHBIE
OnpeJIeTICHUsI.
Tema 1.2 2
CrexnoMeTpuiecKue 3aKOHBbI.
OyHIaMEHTAIbHBIE TOHATHS U 3aKOHBI
XHMHH.
Tema 1.3. CiocoOsI onpeneneHus 2 1
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBUBAJICHTOB.
Paznen 2. Ctpoenue BemecTBa 10 - 4
Tema 2.1. OcHOBHEBIE CBEACHHS O 2 2
CTPOCHUHU aTOMOB; KBaHTOBBIE YHCIIA.
Tewma 2.2. Ileproanyeckuii 3aKoH 2
J.N.Menneneena.
Tema 2.3. XuMnu4yeckas CBI3b, BUIBI 1 1




XUMHUYECKOM CBA3M.

Tema2.4. MeTo1 BaJIEHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meron MOJEKYISIPHBIX
opOuTanei.

Tema2.6. HeBaneHTHBIE TUIIHI CBS3CH:
HOHHAasA CBA3b, MCTAJIJINYCCKAaA CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-z1ep-
Baannbca.

Pa3nen 3. XuUMHUYECKUE CUCTEMBI.
OO1u1re 3aKOHOMEPHOCTH XUMUYECKHX
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
peaKkuu U METOIBL €€ PETYIUPOBAHUS,
3aKOH JSHCTBHS Macc,

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

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

Tema3.6. DnexTponuruueckas
JMCCOLMalusl, BOAHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTeb, peaKIui OOMeHa,
TUAPOIIN3 COJIEH.

Tema3.7.CBoiicTBa pa30aBIeHHBIX
pPacTBOPOB HEIIEKTPOJIUTOB, BOJTHBIC
PacTBOPHI ANEKTPOJIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI
Payns.

Pa3nen 4.0CHOBBI 2JIEKTPOXUMUYECKUX
IIPOLIECCOB.

Tema 4. 1.0KUCIUTEIBHO-
BOCCTAHOBUTEIBLHBIE PEAKITUN

Tema 4.2. XuUMHYECKUE UCTOYHUKHU
AIEKTPUIECKOTO TOKA. | aTbBaHMUECKHE
3JIEMEHTEL.

Tema 4.3.271€KTp0JIN3, 3aKOHbI
Dapanes.

Tema 4.4. Kopposust u 60pr0a ¢ HEil.

[N

[EEN

Paznen 5:CBoiicTBa MPOMBIIIIJIEHHO-
BAXKHBIX D3JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ

Tema 5.1. Kitaccel XUMHYECKUX




COEMHEHHH, CBOMCTBA IPOMBIIIJIEHHO
BAXKHBIX DJICMCHTOB U UX COG,Z[HH@HHﬁ.

Tema 5.2. Xumudeckas 2 1
uneHTudukanus. Metoabt
XHMHYECKOT'0 UCCIICIOBAHUS U aHAIN3a
BEILIECTB U UX MPEBPALLICHUMN.

Wroro B cemectpe: 34 17 21

Hroro: 34 0 17 0 21

4.1. Coaep:xxaHue pa3iesoB U TeM JEeKINOHHbIX 3aHATHH
ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHH IPUBEACHO B TabauIe 3.

Tabnuna 3 - Conepkanue pas3/ieloB U TEM JIEKIIMOHHBIX 3aHATUI

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pasnen 1 BBenenue B XUMUIO.

Tema 1.1. IlonaTHe BemecTBa W XMMHMYECKOM pEakUuM, OCHOBHBIC IIOHATUA U
OIIpEACICHUS.

Tema 1.2. CrexuoMerpuueckue 3akoHbl. @DyHIAMEHTAIbHBIE IIOHATUS U 3aKOHBI

XMMHH: 3aKOH COXPAHCHMsI MAacChl, 3aKOH IIOCTOSIHCTBA COCTaBa BELICCTBA,
3aKOH KpaTHBIX OTHOLICHWH, 3aKOH OOBEMHBIX OTHOLICHWH. 3aKoH
ABOrajzipo, CJIeICTBUs 3aKOHa ABOTaapo.

Tema 1.3. CriocoOsI ompeieyieH s KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér
M’  (MOJISIpHBIX MacC JKBHBAJICHTOB) JJISi TPOCTHIX BEIIECTB, OKCHJIOB,
KHMCJIOT, OCHOBAHMM, cosieil. DakTOp HSKBUBAJICHTHOCTH.

Paznen 2: CtpoeHue BelecTBa.

Tema 2.1. OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMOB; KBaHTOBO-MexaHUYeCKask MOJIEb
atoma. OpOuTanb, KBaHTOBbIEe uKcia, ypaBHeHue Llpéaunrepa, ypaBHeHue
He-bpoiins, ypasuenue [Inanka, npuHuun HeonpeaenéHHocTH I eitzendepra.
DOnekTpoHHO-TpaduuecKue GopMyIIbI.

Tema 2.2. [Tepuoanueckuii 3akon J[.M.Menneneena, cBsi3b I[1.C. co ctpoeHueM aroma.
[lepuonpl, rpynmnsl, JUaroHajlbHas 3aBUCUMOCTb. 3aKOHOMEPHbBIE U3MEHEHUS
CBOHCTB »JJIEMEHTOB U coeauHeHuidl (9ddekTuBHBIA panuyc, >HEPrUu
MOHH3AIMH U CPOJICTBA K DJIEKTPOHY, AJIEKTPOOTPHUIATEIBLHOCTD).

Tewma 2.3. XuMmuyeckasi CBS3b, BHJBI XUMHYECKOH cBsi3u. BosOyxnéaHoe wu
HOpMaJbHOE COCTOSIHME aToma. [MOpuAu3amusi SJIEKTPOHHBIX OOJIAKOB.
CrocoObl TepeKphIBaHMS JIIEKTPOHHBIX OOJIAKOB, CHUTMa- THU-JElbTa-
nepekpbiBanus. [IpocTpancTBeHHAs CTPYKTYpa MOJIEKYIL.

Tema 2.4. MeTto/1 BaNeHTHBIX CBSI3€H, CITOCOO 00pa3oBaHMs KOBAJICHTHOMN CBSI3H METOJ]
Jlonnona u I'eiitnepa. [losipHOCTB CBSI3M 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, METANIMYECKAas CBS3b,

BOJIOpOAHAs CBs3b, cuiibl Bau-nep-Baanbca. KommiekcHbie coeanHEHUsI.
Ponb KOMIUIEKCHBIX COEAMHEHHW B TpUpoAe U TexHUke. Teopus
Kpuctajuimueckoro nojisi. KoHIeHCHpOBaHHOE COCTOSIHUE  BEULIECTBA.
TBepible BENMIECTBA.

Pazpgen 3 Xumuueckue cucteMbl. O0Ie 3aKOHOMEPHOCTH XUMUYECKUX MPOIIECCOB.

Tema 3.1. DHepreTuka XHUMHUYECKUX TMPOIECCOB, BHYTPEHHSSI SHEPrus, TEIIOBOU
3pdekT XuMUYecKuX peakuui, 1-i, 2-i, 3-i 3aKOHBI TEPMOJAMHAMHUKH,
DOHTponus, KaKk GYHKIIUS COCTOSTHUS, YHTAIBIHNS. XUMUYECKUNA ITOTEHITHAT.

Tema 3.2. sHeprus ['mb6ca, HamPaBICHHOCTh XUMHUYECKUX MPOLIECCOB, XUMHUYECKOE U
(hazoBoe paBHOBECHE.

Tema 3.3. CKOpoCTh XMMMUYECKON pEeakUMHU U METOAbl €€ PEryJIHpPOBAaHMsl, 3aKOH




Howmep paznena

HasBanue u copeprxanue pa3JeinoB U TeM JEKIIMOHHBIX 3aHATHNA

neiictBust Macc. YpaBHenue ['yian0epra u Baare. MonekynapHOCTb peakiu,
MOPAJOK PEaKUUU. 3aBUCHMOCTb CKOPOCTH XHMMHMYECKOH pPEAKIUU OT
KoHIIeHTpauuu. KoHcTanTa cKopocTH (pU3NYECKHiA CMBICIL.

Tema 3.4

OHeprusi axkTHBAallUM, ypaBHeHME AppeHuyca, npasuio Baurt-I'odda,
KaTaJn3aToppl M KaTadUTH4Yeckhue cucreMbl. OCHOBHOW  MOCTYynar
XMMHAYECKON KMHETHKH, KHHETUYEeCKOe ypaBHEHHE. BrnusHue TeMmmnepaTtypsl
Ha CKOPOCTh XHUMHUECKOW pEaKlWu, ypaBHEHHEe AppeHHyca. MexaHu3M
MPOTEKaHMs KaTaIUTUYECKUX peakuuil. XMMUYECKOe PABHOBECHE NMPHHIIUII
Jle-llarense.

Tema 3.5

PacTBOpBI, AUCTIEPCHBIE CUCTEMBI, CIIOCOOBI BBIPAXKEHHUSI COCTAaBa PACTBOPOB.
TepMomuHaMHUYECKHE XapaKTEPHCTUKU Tpoliecca 00pa3oBaHUsI PacTBOPOB.
CHJbHBIE W CJIa0ble JJICKTPOJHUTHI, HWOHHBIC pABHOBECHUSI B BOJHBIX
pacTBopax, NIpOM3BEACHNUE PACTBOPUMOCTH

Tema 3.6

3JI€KTpO.HI/ITI/I‘IeCKa}I Jucconuanus, BOOHBIC paCTBOpr BHGKTpO.HI/ITOB,
BOJIOPOJAHBIN MMOKA3aTeNh, PEAKIIMH OOMEHa, THAPOJIU3 COJICH.

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB HEINEKTPOIUTOB, KosmuratuBHbe
CBOICTBa pacTBOpPOB,  3akoHbl Payms. Kpuockomus I0ymirocKomus.
OcmoTtnueckoe aasneHue. 3akoH ['enpu. M3oTonndeckuit ko3dduimeHr.

Pasznen 4.

OCHOBBI 3JIEKTPOXUMHUYECKUX MTPOLIECCOB.

Tema 4.1.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pcakuunu, BHGKTpOHHBIﬁ 6aJ1ch,

MOJ'IHpHBIe MAacCChl DKBUBAJICHTOB OKHCIIUTEIIA 1 BOCCTAaHOBHUTEIIA.

Tema 4.2.

XUMHYECKUE UCTOUHHUKH AJIEKTPUUECKOTO TOKA. ['aibBaHMYECKUE AIEMEHTHI,
CTaHJIapTHBIC AJIEKTPOAHBIE MOTEHIUAIbI. J[BOMHON 3JIEKTPUUYECKUI CIIOM.
YpaBuenne  HepHcra.  PaBHOBECHBIM.  DJIEKTPOAHBIM  IOTEHLMAIL.
CrangapTHBINA BOJOPOIHBIN AJIEKTPO/I.

Tema 4.3.

OnexTponus, 3akoHbl Papanes KaronHble U aHOAHBIE MTPOLIECCH] PACTBOPOB
U pacIlJIaBOB JIEKTPOJIUTOB.

Tema 4.4

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

Pasznen 5.

CBoiicTBa MPOMBIIICHHO BaXKHBIX AJIEMEHTOB U UX COCIUHEHUI. TTOTy4YECHHE
MCTAJIJIOB. MeTa.H.HI/I‘-IGCKI/Ie CIIJIaBblI 1 KOMIIO3HUTHI.

Tema 5.1.

Knaccel XMMUYECKMX COEIMHEHWH, CBOMCTBA MPOMBIIUIEHHO Ba)KHBIX
AJIEMEHTOB M UX coenauHeHud Kommno3ununoHHble Marepuansl. KepMersl.
Xumust mertamwioB  (AlFe, Sn,Pb,Mo) Xwumwus wuemeramios: C,Si,S ,
¢bymnepen, kapOun. TorumBa (TBEpHOE, KUAKOE, Ta30BOE), CMa304YHBIC
MaTrepHuabl, MOTOPHBIC Macia.

Tema 5.2.

Xumuueckass uAeHTHGHUKANMUA. MeToabl XUMHUYECKOTO HCCIEAOBAHUS H
aHajiM3a BEIECTB M WX MpeBpalleHuil. KauecTBEHHBIM U KOJTMYECTBEHHBIN
ananu3.(I'paBumeTpuveckui, TUTPUMETPUYECKUH,
KOMIUIEKCOHOMETPHUYECKUN METOIbl aHAJIN3A).

4.2. TIpakTnyeckue (ceMUHApPCKHE) 3aHITUSA

TeMbl pakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 4.
Ta6muia 4 — [IpakTudecKue 3aHsITHS U UX TPYJT0EMKOCTh

Ne /1

TeMbl MPaKTUYECKUX 3aHATHN

DOopMBI IPAKTUYECKUX
3aHATHN

Tpynoemko
CTh, (4ac)

Ne paznena
JTUCIUILTAHBI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO




4.3. JlaGopaTopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IIPUBEICHBI B TAOIHUIIE 5.

Tabnuua 5 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

No
Ne Haumenosanue nabopaTopHbIX paboT Tpynoemkocts, | pasicia
/o (gac) JIUCIIAILI
WHBI
Cemectp 2
1 CrexuoMeTrpuueckue 3aKoHbl. DyHIaMEHTAIbHBIE TTOHSATHUS
1 3aK0HBI XUMUHU. CIIocoOBI onpeIelICHUsT KOTMYeCTBa 2 1
BEIECTBA.
2 Omnpenenenne M’ sKkBUBaJICHTa MeTaJLIa 3 1
3 Onpenenenue TernaoBoro 3hdexra peakuuu 4 3
HEUTpaJIM3alkH.
4 N3MepeHue u pacdeT 3JIEKTPOAHBIX TOTEHIIMATIOB 4 4
MeTaioB u 3J]C ragbBaHMYECKUX DJIEMEHTOB.
5 XuMHu4YecKasi ¥ JICKTPOXUMUYECKast KOPPO3us, 4 4
HccnenoBanne KOppO3WH METAILIOB M ONIPE/IEIICHNE
WHTUOMTOPHOTO Y (eKTa.
Bcero: 17

4.4. KypcoBoe npoekTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

45. CamocrosiTesbHasi padoTa 00y4arOIINXCH
Buasl camocTosTeNbHOM PabOTHI U €€ TPYI0EMKOCTh PUBEICHBI B TabH1Ie 6.

Tabmmia 6 Bunbl camocTosaTensHON paboThl U €€ TPYT0EMKOCTh

Bun camocrosTenbHON pabOTHI Bcero, wac | Cemectp 2, gac

1 2 3

CamocrosiTeJbHast pa6oTa, BCEro 21 21

H3yYeHHE TEOPETUIECKOr0 MaTepHraia 14 14

nuctutinHb (TO)

pacueTtHO-Tpaduueckue 3aganus (PI'3) 1 1
nomaninee 3aganue (113) 2 2
IToaroroBka k TekymieMy KoHTpotro (TK) 4 4

5. IlepeueHb yueOHO-METOAMYECKOT0 O0eceYeHHs VISl CAMOCTOSITEIbHOM

PadoTHI 00y4aKOIIMXCH MO0 JUCUHUILINHE (MOLYJIIO)
YueOHO-MeTOAMYECKHE MaTePHaNIbl I CAMOCTOSTENHHOW padOThl OOYJarOMIMXCS YKa3aHbI B

.o 8-10.

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

Ta6muma 7 — [lepeueHb OCHOBHO# JIUTEPATYPhI
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Mudp

bubnuorpaduueckas cceuika / URL aapec

KonuuectBo
JK3EMILIAPOB B
o6ubnmoreke
(KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)

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

A. B. ba6koBa. — 19-e u3z., nepepad. u gon. — MockBa :
NznarensctBo KOpaiit, 2016. — 729 ¢. — (bakanaBp. AkageMUYeCKUMA
Kypc). — ISBN 978-5-9916-6445-5. — Texkcr : anexTponHslit / DBC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/388983 (nata
obpamenus: 20.04.2019).

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

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI : [ DINEKTPOHHBIN
pecypc] : yuebHoe mocodue / T. E. Kpwutosa, T. 1. ®omuuesa ; C.-
[TerepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHUS. - DIICKTPOH.
tekcToBble naH. - Cankt-IlerepOypr : U3n-so I'YAII, 2019. - 77 c.

6.2.  /lomoJHHMTeJbHAA JIUTEPATypa
[lepeuyeHb JONOTHUTENBHOM JTUTEPATYphl IPUBE/ICH B TabuIIe 8.

Tabnuua 8 — [lepeveHp HOMOTHUTENBHOM JTUTEPATYPHI

Mudp

bubnmorpaduueckas ccpiika/ URL aapec

KonuuecTBo 3K3eMIUISIPOB B

onobamnoreke

(KpoMe 3JIEKTPOHHBIX

AK3EMILISIPOB)

54 K68

O6mas xumus : yueOnuk / H. B. KopoBus. - 6-e u3z., ucmp. - M.
: Beicor. mik., 2005. - 558 c.

194

54 X45

Xumus : yueOHUK aiist By30B / A. A. I'ypoB [u ap.]. - 2-e u3.,
crep. - M. : Uzn-Bo MI'TY um. H. D. baymana, 2004. - 784 c.

15

OOmrast xumus : [ DNeKTpOHHBIN pecypce] : yueOHo-
Meroanueckoe mocooue / T. E. Kpsutosa ; C.-Ilerep6. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUSL. - DIEKTPOH. TEKCTOBBIC JAaH. -
CII6. : U3n-Bo I'VAIL 2016. - 98 c.

54 A95

JlaGopaTopHble ¥ CEeMUHAPCKHE 3aHATHS 110 001IEeH 1
HeOpraHuyecKkon xumuu : yueoHoe nmocooue / H. C. AxmetoB, M.
K. Asmsosa, JI. U. bagsiruna. - 6-¢ us., crep. - CII0. : Jlansb,
2014. - 367 c.

10

I'enbdman, M. U. Heopranudeckas xumus : yaeOHOe 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
cuctema. — URL: https://e.lanbook.com/book/4032 (mata
obpamenus: 20.04.2019).

54 ES5

OcHoBbI 00111e# XuMuH : yaeoHoe nmocodue / B. U. Endumos. - 2-
e n3a. - M. : UHOPA-M, 2017. - 256 c.

20
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7. IlepeyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHHKAIIMOHHOM CeTH

HMHTEPHET, Heo0X0AMMBIX JJis 0CBOEHHUS AU CHUILINHDbI
[Tepeuens pecypcoB uHbopMaimoHHo-Tenekommynukanuonnoit cetu MHTEPHET, HeoOxoaumbIx

JUISl OCBOCHHMSI TUCIIMIUIMHBI IPUBEJICH B Ta0nwuie 9.

Tabmuua 9 — Ilepeuens pecypcoB uH(popMmaroHHO-TenekoMMyHukannonnoii cetu MHTEPHET,
HEOOXOUMBIX JUIsl OCBOEHHS TUCLIUILIMHBI

URL anpec

Haumenosanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:
o0pa3oBaTeNbHBIN CalT
JUTSI CTYZICHTOB

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

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

DNEKTPOHHBIE PECYPCHI
6ubIMoTeKN

8. IlepeueHb HHGPOPMALMOHHBIX TEXHOJIOT U, HCIOJIb3yEMBbIX MPH
OCYLIECTBJICHHMH 00Pa30BaTeJIbLHOIO0 MPoLecca M0 JUCHHUILIHHE

8.1.

Ilepeyenb nmporpaMMHoOro odecrnevyeHust

[TepedyeHs UCMOIB3yeMOTro MPOrPaMMHOTO OOecTiedeHus TIpeacTaBieH B Tabmautie 10.
Ta6muma 10 — [lepeders mporpaMmMHOTO oOecrieueHus

Ne i/t

HaunmenoBanue

He npenycmorpeno

Ta6muma 11 — [lepeyenp nHGOOPMAITMOHHO-CITPABOYHBIX CHCTEM

8.2.

Ilepeyenb HHGOPMANMOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenb UCTIONB3YEMBIX HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM IMpeAcTaBeH B Tadmmie 11.

Ne i/t

Haumenosanue

He npenycmorpeno

9. MarepuajibHO-TEXHUYECKasA 0a3a, He00OX0aAUMAas IJIsl OCYILeCTBJIEeHUSI
00pa3oBaTeJIbHOI0 MpoLecca no JMCHUNJINHE

CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tadmuie 12.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Howmep aygutopuu

Ne n/mt HaunmeHnoBaHMe COCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (npu
HEOOXOIMMOCTH )
1 JlexnioHHAs ayIUTOPHUS C UCIIONB30BAaHUEM JIEMOHCTpamoHHbIX Tabmmi | 32-01 (I"actemno,15)
u cxeM, [leproanueckoi CUCTEMbl XUMUYECKHUX AJIEMEHTOB
J..MenneneeBa, 00pa31ioB MUHEPAJIOB, MOJIEICH MPOCTPAaHCTBEHHBIX
pEUIETOK.
2 Crernuanu3upoBaHHash XHMHYECKas JJab0opaTopusi ¢ MCIOJIb30BaHUEM 33-02, 33-04

JIeMOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX CTEH/IOB U YCTAaHOBOK
JUISL OIPE/ICIICHNSI SKBUBAJICHTA METAJUIA, U3MEPEHHS dIICKTPOIHBIX
MOTEHIMAJIOB, CKOPOCTH KOPPO3UH- METAIOB - MHJUIUBOJIETMETPHI;
aHAJIMTUYECKHE U SJIEKTPOHHBIE BECHI; JabopaTopHble pH-MeTpHl,
HEHTPUPYTU U KATIOPUMETP.

(I'acremnno,15)
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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 GoHIa OIEHOYHBIX CPEICTB ISl MPOMEKYTOUYHOM 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-1 «crmocoOHOCTh TPEACTaBIATh aJeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHUH Hay4dHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJI0KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
U MaTeMaTUKH»

1 Marematuka. MaremMaTn4ecKkuil aHanu3

1 JluckperHas MaremMaTuka

1 ®dusuka

1 MaremaTrka. AHAIUTHYECKAsi TCOMETPHS U JIMHEHHas anredpa

2 ®duzuka

2 Xumus

2 Maremaruka. MaremaTuyecKuii aHaJIn3

3 MarepuanoBeneHue

3 Teopernueckas MEXaHHKa

3 ®duzuka

3 Marematuka. Teopus BepoATHOCTE H  MaTeMaTU4YecKas
CTaTUCTUKA

4 Maremaruka. Teopust BEpOSATHOCTEM U MareMaTudeckas
CTaTUCTUKA

10.3. B kauecTBe KpUTEpUEB OIICHKH YPOBHS C(HOPMHPOBAHHOCTU (OCBOEHHS) y OOyYarOMIUXCS
KOMITETCHIIMM TTPUMEHSETCS IIKaja MOJIYJIbHO—PEUTHHTOBON CHCTEMBbI YHUBEpCcUTEeTa. B Tabmmie
15 mnpencraBnena 100-OamnpHast W 4-0ayulbHas IOKadbl JUIs OLEHKH C(HOPMHPOBAHHOCTU
KOMIIETECHIINH.

Tabmuua 15 —Kpurepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OI1reHKa KOMITETEHITUN
100- .
4-GambHas XapakTeprcTrka c(hOpMUPOBAHHBIX KOMITETSHITUIA
OauTbHasI
TIKasa
IKana
- oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepuan;
65 <K <100 «OTJIMYHO» | - YBEPEHHO, JIOTUYHO, MTOCIICIOBATEIHHO H TPAMOTHO €T0 H3JIaracT;
= «3a4TEHO» | - ONMHUpAasCh Ha 3HAHWS OCHOBHOW M JIOTIOJIHUTEIBHOW JINTEPATYPHI,
TECHO TPUBSI3bIBACT YCBOCHHBIC HAYUHBIC TIOJIOKEHUS C MPAKTUICCKOM
JeSITEIbHOCTHIO HAPABIICHMUS;
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- yMeI0 00OCHOBBIBACT U ApIYMEHTHPYET BBIABUTAEMbIC UM UJICH;
- IeJIaeT BBIBOABI M 0000IICHUS,
- cBOOOJIHO BJIa/IEET CUCTEMOM CIIEIMATN3UPOBAHHbBIX OHATHUI.
- 00y4aroluiics TBEpI0 YCBOWII IPOTPaAMMHBINM MaTepuall, TpaMOTHO U
[0 CYWECTBY M3Jaraer e€ro, ONHUpPasChb HAa 3HAaHUA OCHOBHOWU
JIUTEPATYPHI;
- HE JIOITyCKAeT CYIECTBEHHBIX HETOUHOCTEH;
70<K<84 (xoportioy YBS3BIBACT YCBOCHHBIE 3HAHUSA C IMPAKTUYECKON JEATEIBbHOCTBIO
(GAHTCHO» HaIpaBJICHUS;

- apryMEHTUPYET Hay4HBIC ITOJIO0KCHMS;
- JienaeT BLIBOJBI U 0000IIECHH;
- BJQJEET CUCTEMON CIEHHAIM3UPOBAHHBIX IMOHITHH.
- 00y4YaroImuiicss yCBOMJI TOJIBKO OCHOBHOM NpPOTpaMMHBIA MaTepua,
II0 CYHIECTBY M3JIaracT €ro, ONHpasCh Ha 3HAHUA TOJIBKO OCHOBHOM
JIUTEPATYPHI;

«YIIOBIIETBO- | - JOIMYCKAET HECYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;

55 <K <69 PUTEIIBHOY - HUCHBITBIBACT 3aTPyJHEHHsS B IMPAKTUYECKOM IPUMEHEHUU 3HAHUU
«GA4YTCHO» | HAIIPaBJICHMS,

- ¢1a00 apryMeHTHPYET Hay4HbIE MOJIOKEHMUS;
- 3aTpyAHsAeTCs B (POPMYJIMPOBAHUH BBHIBOJOB U 0000ILECHUI];
- YaCTUYHO BJIAJICET CUCTEMOM CIELUATU3UPOBAHHBIX IIOHATHHN.
- oO0yvaromuiicsi He YCBOWJ 3HAYUTEIBHOW YacTH IPOrPaMMHOTO
MaTepuana,

(HEYJIOBJIETBO | -  JIOIYCKAeT CYIIECTBEHHbIE OIIMOKM W  HETOYHOCTU  TpH

K<s4 PUTENBHO» | pACCMOTPEHUH NMPOOJIEM B KOHKPETHOM HaIPaBICHUH;

«HE 3aY4TE€HO» | - UCIIBITBIBAET TPYIHOCTH B IPAKTUYECKOM IPUMEHEHNUH 3HAHUN;
- HE MOKET apryMEHTHPOBATh HAyYHBIE MTOJIOKCHHUS,
- He (OPMYJIUPYET BBIBOJIOB U 00OOIICHUIA.

10.4. TunoBbIe KOHTPOJIBHBIC 3aTaHUS WJIH UHBIC MaTEPHAIIBIL:
1. Bompocs! (3agaun) 1uis sk3aMeHa (tadsuma 16)

Tabmuia 16 — Boripocs! (3amaun) 115 9K3aMeHa

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

1. KBaHTOBO-MexaHnueckasi MOJIesIb CTPOCHHS aTOMA.

2. Atom. Ilpunanun HeonpenenenHoctu I 'eitzenbepra. Ypasuenue e bpoits.
BonnoBas pyHkIus.

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

4, ITepuonnueckas cucrema [[.M1. Menneneena

5. [TeproandHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB: PaJANYC aTOMOB U HOHOB, SHEPTUU
MOHU3ALIUH, CPOJICTBO K JIEKTPOHY, ANEKTPOOTPUIATEIBHOCTD, OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHAs crtocoOHOCTh. CBsi3pb [1.C. co cTpoeHnemM aroma.

6. OCHOBHbIE TUITBI XUMHUUYECKOU CBsI3U. KoBasieHTHas CBsI3b.

7. Teopus rubpuauzannu U reoMeTpust Mojekyi. [loaspHoCTs U MOASIPU3yEeMOCTh
KOBAJICHTHOM CBSA3U U MOJIEKYJI

8. MexxMoJieKyIsipHbIe B3auMoAencTBUsA. BoiopoaHas cBsI3b.

9. XuMHYeckasi TEpMOIMHaMUKa

10. XUMHYECKass KHHETHKA. X UMUUYECKOe PaBHOBECHE.

11. PactBopel. CriocoOBI BeIpaKeHUsI KOHIIGHTPAIUK pacTBOpoB. CBOMCTBA paCTBOPOB

12. JucnepcHble cucteMsl. [10BEpXHOCTHBIE SIBICHUS

13. PacTBOpBI 371€KTPOAUTOB. DIEKTPOIUTUYECKAS AUCCOITUAIIIS

14, Juccoumnanus Boasl. Jlucconuanust KUCIOT U OCHOBaHUNA. BOTOpOAHBIN OKa3aTeb

15. [TpousBenenue pactBopumocT. MOHHO-0OMEHHBIE peakiuu. [ maponus comei.

16. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINHI
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17. [TonsTHE «DAEKTPOIHBINA MOTEHIIMATY. DNEKTPOXUMUUECKHE MPOIECCHI. DIIEKTPOIJIN3
pacIuIaBoB U pacTBOPOB

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

19. KoHcTpykiimonHbie MeTaiiel. AmtoMuHuR. XpoM. JKemeso.

20. [Tonumepsl.

21. Xumudeckast uAeHTU(OUKAIS, aHATN3 BEIIECTBA

2. Bornpoch! (3amaun) muis 3a4ueta / nuddepeHmpoBaHHOro 3a4ueTa (Tadmauma 17)
Ta6muma 17 — Boripocs! (3amaun) mis 3avera / audd. 3adera

Ne i/t

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

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

3. Tembl u 3amaHue UIsl BBIMOJHEHUS KypCOBOW pabOTHI / BBINOJHEHHUS KypCOBOTO IPOEKTa

(Tabmuma 18)
Tabmuua 18 — IlpumepHbIli mepeueHb TEM I BBIIOJHEHHUS KYpPCOBOM PabOTHI / BBIOJIHEHUS

KYpPCOBOT'O MPOEKTA

Ne i/t

[IpuMmepHBIii TepedeHb TEM JJIS BBITTOJTHEHHUS! KYPCOBOU PaOOTHI / BBITIOIHEHUS
KYpCOBOTO MPOEKTa

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

4. Bonpockl 1715 IPOBEICHUSI TPOMEKYTOUHOW aTTeCTAIlMK IPU TecTUpoBanuu (Tabnuma 19)

Tabmuua 19 — [IpumepHbIii IepeueHb BOIIPOCOB ISt TECTOB

Ne i/t

[IprMepHBIil epedeHb BOPOCOB JIJIsl TECTOB

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

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

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

No /it [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3a/1a4 / 3aJaHAi

1 Konnenrpanuu, crnocoObl BRIpaX€HUH KOHIICHTpaluid. 3ajia4ya: BeIYucInTh MpOIeHTHYIO
KOHIICHTPALMIO a30THOM KUCIOTHI p=1,05 1/MOJIb, €CITH U3BECTHO, YTO KOHIIEHTPAIIHS
FIOHOB BOJIOPOJIA B pacTBope coctaniseT 6.33-107 momb/n

2 TloHsTHE 0 KBAHTOBBIX ukciaax. Hammcars snexrponnsie popmyns: Ca®* Sc, FL .

3 KomnreHTpamuu, crocoObl BeIpakeHNH KOHIeHTpalui. MosgpaocTs pactBopa Al2(SOa)3
pasna 0,1 monb/n, p=1,02 r/Mi1, paccuuTaTh OCTAJIbHBIC TUITBI KOHIICHTPALUH

4 Han 1% pactBop H2SO4, p =1 1/ mi, paccunrats Cm, Cn, Cm, T, x. (MonsipHOCTSD,
MOJISUIBHOCTh, HOPMAJIbHOCTb, TUTP, MOJIIPHYIO JTOJIFO IOJYYEHHOTO PacTBOPA).

5) KoncranTa paBHOBecHst XuMu4eckux peakiuil. Hanummure maTemaTuyeckoe BoIpakeHHe
KOHCTaHTHI paBHOBecus peakuuu: 2A(T) +B2(1) =2AB (r) u onpegenure, B Kakyio
CTOPOHY CMECTUTCSI PAaBHOBECHE NIPU YBEIMYEHUH OOIETr0 JaBJICHUS.

6 Ha BoccranoBnenue 7,09r okcraa qByXBaJIGHTHOTO MeTaiuia Tpedyercs 2,241 Boopoa

(H.y.). BBIUHCIMTH SKBUBAJICHTHBIC MAacChl OKCHIa B MeTaiuia. Uemy paBHa aToMHast
macca Me?
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Onpenenuth B KAKOM HaIlpaBJIeHUU OYAET MPOTEeKaTh peaKus Ipy CTaHAaPTHBIX
YCIIOBHSIX:

COCl; «» CO+ Cla.

BemectBo AG x]JIx/Monb
CO -137,2
COCl; -210,4

CKOpOCTh peaklvy B TOMOTE€HHBIX cucTeMax. PakTopbl, BIUSIONINE Ha CKOPOCTh
peakuuu. 3akoH aeictBus macc. Koncranta ckopoctu. CBsi3b KOHCTAHTBI XUMHUYECKOTO
paBHOBECHSI C KOHCTAaHTAMH CKOPOCTEH MPSIMON M 0OpaTHOM peakIuii.

Brraucnure HopmansHOCTh pactBopa HCI, ecnu auis nertrpanuzanuu 20 mut pactBopa HCI
n3pacxogosado 10mn 0,2 N pacteopa KOH

10

[Ipu xakoii TemriepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJIBHOE MPOTEKaHHE
peakuu: 2HgO (k)< 2Hg(x)+ O2 (1). 3aBucumoctsio AH u AS npeneOpeys.
Beraucnuts AG peakiumu.

BemntecTBo

AH x]JIx/Mo1b

AS JIx/MonbK

HgO(x)

-90,8

70,3

Hg (k)

0

76,1

205,4

O2(r) 0

11

Bonopoansriii mokazarens. Beraucnauts pH 0,01N pactBop H2SOa, a=1

12

Xumnueckoe paBHoBecue. [Ipuniun Jle-Illarense. OnpenenuTs, B KaKOM HallpaBJICHUN
MPOU30UAET CMENIEHUE PABHOBECUS XUMUYECKOU pEeaKIUH:
2NH3 <> Na(r) + 3H2(r ) AH=+92,4
pu:
a) MOBBILLIEHUYU TEMIIEPATYPhI
0) MOHWKEHUH JaBJICHUS
B) YBEJIMYEHUH KOHLEHTpauuu N2

13

CrexnoMeTpuuecKre 3aKOHbI XUMUH, 3aKOH 3KBUBAJIEHTOB, MOJISIPHBIE MAaCChI
SKBUBAJICHTOB BEUIECTB: OKCHUJIOB, KMCIIOT,COJIel U ocHOBaHM. 3anaua: 2,705 r xiaopuaa
TPEXBAICHTHOTO METaJlJIa B3aUMOJICUCTBYET € 2T rujipokcuaa HaTpus. OnpenenuThb
SKBUBAJICHTHYIO MacCy MeTaJlja.

14

Beraucinurs DJIC konuenTpauonnoro snementa (—)Ag/0.001MAg*//0.1Ag"/(+)
Kakue mpoiieccbl mpoTeKaroT Ha KaTo/e U aHO/E?

15

Peaxnus mporekaet no ypaBHeHuto N2 + Oz = 2NO. KoHnieHTpanuu HCX0IHBIX BELIECTB
1o Hadana peakiuu osuta [N2]= 0,049 moinp/m, [O2]= 0,01 Moab/1. Beraucaure
KOHIIEHTpaInio 3Tux Bemiects, koraa [NO]= 0,005 monb/i.

16

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

17

Oueprus ['ub6ca (cBoOomHas >Heprusi) U €€ M3MEHEHHE MPH XUMHUYECKHX pPEaKIHsX.
HamnpasieHne XUMHUYECKUX MTPOIECCOB.

[onb3ysch 3HaueHusIMA AGy,, PEarupyloNIMX BEUIECTB, BbaUCIUTE AGy,, Peakuuu
SO, (r)+2H,S(r)=3S(kx)+2H,0 () u onpenenute, MOXET JIX OHA OCYIIECTBUTHCS IIPU

CTaHAAPTHEBIX YCIIOBUMAX.

BeniectBo AGyye KJIK /MOTB

SO2(1)

- 300,4

H2S()

-33,01

S(x)

0

H20(r)

-228,1

18

XapakTepucTrka HOHHOU cBs13u CTeleHh HOHHOCTHU CBS3U. D(PPEKTUBHBIN 3apsia U

CTEIEHb OKMCIICHUS aTOMOB. OCHOBHBIE THIIBI KPpUCTAININYCCKUX CTPYKTYP.

DnieMeHTapHas siueiika. KoopimHanmoHHbIE YUCia aTOMOB.
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19 MoryT 11 IPOUCXONTH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUN MEXKITY
BemectBamu: a) NHz u KMnOs; 6) HNO2 u HI; B) HCI u H2Se? Tlouemy? Ha ocHoBaHUM
AJIEKTPOHHBIX YPAaBHEHHI paccTaBbTe KOI(PPHUIIMEHTHI B YypaBHEHUH PEAKIIMH, UITYIICH 1O
cxeme: KMnOs + KNO2 + H2SOs4 — MnSO4 + KNO3 + K2SO4 + H20.

20 Kaxoit cnoco6 o0pa3zoBaHus KOBaJICHTHOM CBSI3M SBJISICTCS IOHOPHO-AKIIETTOPHBIM?
Kakue xumunueckue cBs3u B voHax BF, ? Vkaxkure noHop u akuenrop. Kak o0bicHUT

TETPadIPHUECKOE CTPOCHHE MOHA?

10.5. Meroauueckue Marepuasbl, ONPENACISIIONINE MPOIEAYpPhl OIICHUBAHMUS 3HAHWUH, YMEHUH,
HABBIKOB M / WJIM OMBITA JEATEILHOCTH, XapaKTePU3YIOIINX dTanbl (GOPMUPOBAHUS KOMIIETCHIIHIA,
conepskarcs B [Tonoxxkenusx «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M MTPOMEXYTOUHOM aTTeCTalluu
cryaentoB ['VAIL, oOydarommxcss 1o mporpammamM BbICIIEro oOpazoBaHus» U «O MOIYIBHO-
PEUTHHTOBOM CHCTEME OIIEHKH KauecTBa yueOHOM paboThl cTyaeHTOB B 'Y Ally.

11. MeToaguveckue yKazaHus JAJ1s1 00y4AHOIIMXCS 110 OCBOCHUIO IV CIUILINHBI

Llenbt0 TUCTIMITIIMHEI SBIISIETCS — MOJIyYE€HUE CTYICHTaMH HEOOXOMMBIX 3HAHWH, YMEHHUHA H
HaBBIKOB B 06J'IaCTI/I XUMHHU, YTO IMO3BOJUT UM YCICHIHO PCIIATh TCOPCTUYCCKUC U MPAKTUUCCKHC
3aa4n B 00MacT pa3pabOTKU MOJENEH IeNbIX KOHCTPYKIMH WM WX 4YacTedl it AeUHHUINH
NPaBUIBHOCTH MPHUHATBIX KOHCTPYKTOPCKMX M TPOEKTHBIX peIIeHUi; oOydarouiuecs IOJKHBI
OCBOUTH JUCHUIUIMHY Ha YPOBHC, IMO3BOJIAIOIICM UM IIPUMCHUTL CBOU HABBIKU B PAa3HbIX OGH&CTHX
JEeSITETbHOCTH WCCIICAOBATENs], MOJNYYUBIIETO TOATOTOBKY IO 00pa3oBaTeNbHON Mporpamme
OakanaBpal5.03.06 «MexaTpoHHKa U pOOOTOTEXHHUKA»

Meroanyeckue yKasaHus I 00y4arOMIMXCS 110 OCBOCHHUIO JIEKIIMOHHOI0 MaTepHuaJia

OCHOBHOE Ha3HA4YE€HHE JIEKIMOHHOIO MaTrepuana — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE M3JNI0KeHHEe ydeOHOro marepuaia. HazHaueHre cCOBpEeMEHHOM JIEKIIUN B PaMKaXx
TUCIUIUIMHBI HE B TOM, YTOOBI TMOJYYUTH BCIO HHPOpPMAIMIO 1O TEME, a B OCBOCHHUH
dbyHIaMEHTAIBHBIX TPOOJIEM JUCIUIUINHBI, METOAO0B HAYYHOTO MMO3HAHUS, HOBEUIITNX JTOCTHKEHUH
HAyyHOW MbIcIH. B yueOHOM  mporecce  JIeKIHsI  BBIMONHSIET  METOAOJOTHYECKYIO,
OpPraHM3aIMOHHYI0 M HHPOpPMAIMOHHYI0 (YHKIUU. JIekuus packpblBaeT MOHATUHHBINA ammapar
KOHKpPETHOH 00JIacTH 3HaHudA, €€ MpoOJeMbl, NaeT IENbHOE IMPEICTaBICHHE O AUCLUUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[11aHupyeMbl pe3ynbTaThl IPU OCBOSHUHU 00YYaIOUIMMCS JIEKIIMOHHOTO MaTepHana;

— TIONy4YEHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHWM, YPOBEHb KOTOPBIX
ONpeAesieTCs EeJIEBOM YCTaHOBKOM K Ka)X10i1 KOHKPETHOM TeEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHe  Tpo(ecCHOHALHO—IIENOBLIX  KadecTB, JIIOOBM K  MpeaMery |
CaMOCTOSATCIBHOTO TBOp‘-IGCKOFO MBIIIJICHWA.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIbHOU paOOTHI;

— TIONy4YeHHUE 3HAHWH O COBPEMEHHOM YPOBHE Pa3BUTHS HaYKH M TEXHHUKH U O MPOTHO3E
WX Pa3BUTHUS Ha OJFDKAUIIINE TOJIBI;

— HayLII/ITCH METOANYCCKHU 06pa6aTBIBaTB MaTepI/IaJI (BBI,Z[G.H}ITB TJIaBHBIC MBICJIIN U
MOJIOKEHUS, TPUXOIUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPATH UX B PA3IUYHBIX (DOPMYITHUPOBKaX );

— nonyquI/Ie TOYHOI'O ITIOHUMAaHHA BCEX H€O6XO,Z[I/IMBIX TepMI/IHOB nu HOHHTI/II\/'I.

JIeKuMOHHBIA MaTepual MOXKET COMPOBOXKIATHCS JAEMOHCTpAlME CIaiIoB, XUMHUYECKUX

ONBITOB, 00pa3lloB MHUHEPAJIOB, MOJENEH NPOCTPAHCTBEHHBIX pemeTok. [IpenocraBnenue
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BO3MOXHOCTH CTYyACHTAM PpPa3BUTb W NPOACMOHCTPUPOBATL HABBIKH B obmactu SJICKTPOXHUMUHU,
KHMHCTHUKH.

CTpyKTypa npeocTaBieHus JEKIHOHHOTO MaTepuana:
Berymiienne — 4acTh JIeKIUH, 11e7b KOTOPOM - 3aMHTEpPEeCcOBaTh U HACTPOUTH ayJUTOPHUIO Ha
BOCTIpUATHE Yy4yeOHOro Marepuana. B ero cocraB BXoAsT:  (QOpPMYIUPOBKA TEMBI JIEKIHH,

XapaKTEpUCTHKa €e — MPOo(eCCHOHAIBHOM 3HAYMMOCTH, HOBU3HBI U CTENEHU M3YYEHHOCTH, LIENIU
JEeKINW; W3JIOKEHHWE IIIaHa JICKIMH, BKIIOYAIOIIEr0 HAaMMEHOBAaHWS — OCHOBHBIX BOIIPOCOB,
HNOJISKAINX PACCMOTPEHUIO Ha JIEKIMH;  XapaKTePHCTHKA PEKOMEHIYeMOH JHTepaTyphl,
HEOOXOIMMOW Ui OpraHM3alUd  CAMOCTOSITEIbHOW Pa0OThI  CTYACHTOB; PETPOCHEKIIHS-
HalOMHHAHKE O BOIPOCAX, PACCMOTPEHHBIX Ha— MPOIION JICKIHH, CBSI3b X C HOBBIM MaTE€pPHAIIOM,
yKa3aHue Ha €ro pojib, MECTO U 3HAYCHHUE B JAHHOH TUCHUIUIMHE, a TAK)KE B CHCTEME APYTHX HayK.

OcHOBHast 4YacTh - WU3JIOKEHHUE COJACpXKAHUA JIEKIIMM B CTPOTOM COOTBETCTBHH C
NpEIOKEHHBIM  IUIAHOM. BKiroyaeT pacKpblBalOIIMii TeMy JIEKIMH KOHLENTYaJIbHBIH |
(dakTHUECKUI MaTepual, €ro aHajdu3 M OLEHKY, pa3JIUYHble CIOCOOBl apryMeHTaluu u
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETHYECKUX MOT0KESHHH.

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

Jns  Hagiexamero OCBOSHHS Kypca XUMHH HCHOJB3YIOTCS CIEIUAbHBIE HAIJIsIHbIC
CpEe/CTBa, C TOMOIIBI0 KOTOPBIX MOJYKHO MepenaBaTh CTyJeHTaM HH(OpManuio O BeIecTBax,
00BEKTax U CyIIecTBE (PU3NYECKUX U XMMUYECKUX IpeBpameHuid. JleMOHCTpanus OnbITOB, MOJEIN
KPUCTAJUINYECKUX PEIIETOK, TAONUIBI U TUIAKAThl C YPHEPIreTHYECKUMH UarpaMMaMu oOpa3oBaHHs
MOJIEKYJI, PEaKIHii ¢ KaTaau3aTopaMu U 0e3 HUX U T.JI.

OcymiecTBaeHne KOHTPOJS 32 BEICHUEM CTYICHTaMH KOHCIEKTa— JIEKIWH;  OKa3aHWe
CTyZIeHTaM TIIOMOIIM B BEJICHWU 3alMCH JICKIMH — (AKICHTUPOBAHUE W3JIOKEHUS MaTepHaia
JeKIMH, BBIICJICHUE TOJIOCOM, WMHTOHALMEH, TeMIoM peuyn Haubojee BakKHOM HHOpMaLuUH,
WCITOJIH30BaHUE T1ay3 /ISl 3alUCH TaOJIHII, CXEM)

MeToanuyeckue yKazaHus JJ1s1 00y4AIOIMXCS 10 MPOXO0KACHUIO0 JIa00PATOPHBIX padoT

B xone BbImoiHEeHUs 1a00paTOPHBIX paboTa 00yJarOMUIACs JOKEH YIIIyOUTh U 3aKPENuTh
3HAHUA, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOAMKOW M TEXHHKOW HKCIIEPHMEHTA B
COOTBETCTBUM C  KBaJU(HUKAIMOHHOM  XapaKTepUCTUKOM  oOyuwaromierocs.  BwimomHeHue
71a00paTOPHBIX PabOT COCTOMT U3 SKCHEPUMEHTAIbHO-NPAKTHUECKOHW, PacyeTHO-aHATUTHUECKOU
4acTeH U KOHTPOJIBHBIX MEPOIPUITHH.

BrimonnHeHne 1mabopaTopHBIX padOT O00yJarouuMCs SIBIIIETCS HEOTHEMJIEMOW YacThiO
U3y4eHHs] JTUCHMIUIMHBI, OIpenensieMoi y4eOHbIM IUTAHOM U OTHOCHUTCS K CpPEICTBaM,
o0ecneynBaroIUM peIIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 y 00y4aromerocs:

— TNpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MIPOIECCOB, IBJICHUN U 0OBEKTOB, U3y4aEMBIX B
paMKax JaHHOM ITUCUUIUINHBI;

— 3aKpeIUICHHE, DPa3BUTHE M JCTANU3ALUA TEOPETHMYECKHX 3HAHUM, IIOIy4YCHHBIX Ha
JCKIUSAX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLHUIUINHE;

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

3ananune u Tpe0OBaHUs K NPOBEACHUIO J1a00PATOPHBIX padoT

3amanue W TpeOOBaHUS K TMPOBEICHHUIO JIAOOPATOPHBIX pabOT TPUBEACHBI B CIEAYIOMINUX
HCTOYHHKAX
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1. Xumus : XuMudecKkue peakiuu, BbI3bIBAIOIINE JIEKTPUUECKHUI TOK, JJIEKTPOIHBIE
NOTEHLMAJBI ¥ 3JIEKTPOABUKYIINE CUJIBI : [ DIEKTPOHHBIN pecypc]| : METOAMUYECKNE YKa3aHUs K
BBITIOJIHEHHIO JTabopatopHoil padoTsl / C.-IletepO. roc. yH-T a3pOoKOCM. TPHUOOPOCTPOCHUS |
coct.: 0. C. Huxonaes, T. E. KpsiioBa. - DnekrpoH. TekctoBsie aaH. - CII6. : M3a-Bo 'Y AIL,
2015.-19c.

2. Xumwus. TernoBoit 3hdexT (IHTANBIN) XUMUYECKON peakiuu : [ DIeKTPOHHEIN pecypc] :
METOJMYECKHE 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] : MeTOANYECKUe
yKa3aHUs 110 BRIMOJIHEHUO JJabopaTopHoi paboTsl / 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.

4. Xumus. Koppo3us MeTaiuios : [ DIEeKTpOHHBIN pecypc]| : METOAMYECKHE YKa3aHUs 110
BBITIOJIHEHHTO JTabopatopHbIX padot / C.-Iletepb. roc. yH-T a3poKOCM. TPHOOPOCTPOCHHUS ; COCT.:
1O. C. Hukonaes, T. E. KpsutoBa. - OnekTpoH. TekctoBbie naH. - CII6. : 3a-Bo I'YAIL, 2016. -
27 c.

Crpykrypa u popma otuyera o 1adopaTopHoii padoTte

1. Iens paboTHI.

2. JlaGopatopHoe 000opyaOBaHUE.

3. Omnwucanue 3KCIIEpUMEHTA.

4. O6paboTka pe3yabTaTOB.
TpeGoBanns k 0pOpMIICHHIO 0OTUYETA 0 JIAOOPATOPHOI padoTe
Otuér HOMmKEeH coAepkaTb THUTYIbHBIH JIMCT, a €ro CoJep’KaHue COOTBETCTBOBATH
odopmiienuto, cornacio I'OCT 7.32-2017. (3amonHEHHBIE TaOMUIBI C MOTY4YEHHBIMH
SKCIIEPUMEHTAJIbHBIMU JaHHbIMM) HopmaTuBHas nokyMeHTanusi, HeoOXonumas IS
odopmIleHH s, IpUBEICHA Ha 3JeKTpoHHOM pecypce ['Y AIL: https//guap.ru/standart/doc
BrinonHeHnbsl He0OX0IMMBIE PACUETHI.
[TocTpoens! rpaduyeckrie 3aBUCUMOCTH OT 3a/IaHHBIX TAPAMETPOB.
CremaHpl BEIBOJEL.
BrInonHeHbsl KOHTPOJIBHBIE 3a/1aHUs Ha TeMY J1a00paTOPHOM paboTHI.

arwN

MeTtoauyeckue ykazaHusi AJ1s1 00y4ar0IUXcs 10 MPOXO0KACHUIO CAMOCTOSITEIbHON padoThl

B xone BBIMOMHEHHMS CaMOCTOATENBbHOM paboOTHI, OO0YyYaroIIUiicss BBINOJHSET padoTy IO
3aJJaHWI0O W TIPU METOJIUYECKOM PYKOBOJCTBE IpErojaBareis, HO 0e3 ero HemocpeaCTBEHHOrO
y4acCTHA.

B mpomecce BBIOJHEHHS CaMOCTOSITENBHOM pPabOThI, y oOydaromerocs GopMHUpYeETCs
nenecooOpasHoe IIaHupoBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHHUS U
HaBBIKH B YCBOCHUHW W CUCTEMAaTH3aIlMH MPHOOPETACMbIX 3HAHUH, 00ECIIeYMBaeT BEICOKUH YPOBEHb
yCIIEBaEMOCTH B NEPUOJl 00yUESHHSI, [IOMOTaeT NOJIYYUTh HABBIKH MOBBIICHUS TPO(HECCHOHATEHOTO
YPOBHHL.

MertoauyeckUMH ~ MaTepualaMd,  HaNpaBISIONMMH  CAMOCTOSITENbHYIO  paloTty
00ydJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

MeToanyeckne yKa3aHusi il O0y4YaWINMXCA MO TMPOXOKIECHUIO NPOMEKYTOUYHOM
aTrecTaluu

IIpomexxyTounas arrecranus o0yyJaromuxcs IpeayCMaTpUBaET OLICHUBAHUE
MPOMCIKYTOUYHBIX W OKOHYATCIIBHBIX PC3YyJIbTATOB 06yquI/1;1 10 AUCHUIIJIINHE. Ona BKIJIIOYaeT B
ceost:
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— 9K3aMeH — ¢opMa OLIEHKH 3HAHUH, MOJYyYEHHBIX 00y4aloUIMMCs B MPOLECCe U3yUeHUs
BCEH AMCLMIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOoThl, ClIOCOOHOCTH MPUMEHSTH X
JUISL  pEIIEHUs TMPaKTUYECKUX 3a7ad. OK3aMeH, KaK TMpPaBUJIO, TPOBOJUTCS B TEPUOA
9K3aMEHAIlMOHHOM CEeCCHU W 3aBepUIaeTcs aTTeCTAl[MOHHON OLIEHKOW «OTIMYHO», «XOPOILIOY,
«YIOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO.

Cucrema OIIEHOK TMIpPH MPOBEICHUM IPOMEKYTOUHOM aTTECTAllMH OCYIIECTBISETCS B
COOTBETCTBUU C TpeboBanusmu [lomoxenunit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
MIPOMEXKYTOUHON artectanuu cryneHToB [YAIIL, oOydarommuxcss 1o mporpaMMaM BBICIIETO
obpazoBanus» U «O MOIYJTbHO-PEUTHHTOBOM CHCTEME OIIEHKH KadyecTBa Y4YeOHOW paboThI
ctyaeHToB B 'Y AID».



JlucT BHEceHUs U3MEHEHUH B pabovyto MporpaMmy AUCIUTLTMHBI
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[Hata BHEceHuUs
W3MCHECHUM U
JIOTIOJTHCHUH.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH U JOTIOTHCHHH

JlaTa u Ne

MIPOTOKOJIA
3aceaHus
Kadeapsl

ITonnuce
3aB.

kadenpoii
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