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1. AHHOTALUS
K padoyeii nporpamMme IuCIUNIHHBI
b1.5.19 Xumus
TpynoemkocTts 6 3.e.

1.1. He.]'lb O0CBOCHUS U KPAaTKO€ COACPKAHUC TUCHUIIIMHBI

Lenb ocBoeHuU: yriyOaeHNEe NMEIOLUXCS IPEACTABICHNUN U TIOJy4eHHE HOBBIX 3HAHUN U YMEHUI
0e3 KOTOpbIX HEBO3MOXHO PpEUICHHE COBPEMEHHBIX TEXHOJIOIMYECKUX,

B 00JacTH XHMHH,

OKOJIOTMYCCKHUX, CBIPBCBBIX U OHCPTCTUICCKHUX HpO6JIeM.

KpaTKOG COACPIKAaHNEC NUCHUIIIMHBI: KBAHTOBO-MCXaHUYCCKAsA TCOPHA CTPOCHHUA aTOMa, OCHOBLI
TCOPUU XUMHYECKOM CBA3H, SHCPIrCTUKAa XUMUUYCCKUX peaKuHﬁ, DJIEMEHTHl XUMHYECKOW KHMHETUKH H
TEPMOJUHAMUKH, SJICKTPOXUMHUUYCCKUEC NPOUCCChI, XUMUA SJICMCHTOB U HUX COGI{I/IHGHI/If/'I, OJICMCHTBI

XHUMHUHU OPTaHNYICCKUX COGHHHCHHﬁ.

1.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqemm no JMCHUIIJIMHE, COOTHECCHHBIX C
IJIAHUPYECMBIMH pE3yJbTaTaMMU OCBOCHUS 06pa30BaTeJ’le0]7[ IMporpaMmmbI

[1nanupyemble pe3ynbTaThl
OCBOEHHS ITPOTPAMMBI
(comepxkaHue M KOIBI

KOMITETEHIIH)

[Inanupyemble pe3ynbTaThl OOy4EHHS MO JUCLUILINHE

TOTOBHOCTh c
€CTeCTBEHHOHAYYHBIX
TO3UIIN OIICHUBATh
CTPOEHUE, XUMHUYECKHU H©
MUHEPAIBHBIN COCTaB 3€MHOU
KODHI, Mopdotornueckme
OCOOEHHOCTH M I'€HETHYECKHE
TUIEI MECTOPOKICHUI
TBEP/IBIX ITOJIC3HBIX
WCKOTIAEMBIX TIPU PEIICHUH
3aa4 0 PAIMOHAILHOMY W
KOMIUIEKCHOMY OCBOEHHUIO
TEOPECYPCHOTO  IMOTEHIIMANIA
uenp (OITK-4)

umMemsv npeocmasieHue: 0 CTPOCHAN aTOMOB M MOJIEKYJI; O BHAX
XMMUYECKOH CBSI3UM M crioco0ax ee 00pa3oBaHUs; O XUMHUYECKHX
CHUCTEMAX (pacTBOpax, KaTaJTUTHYECKHUX, JICTICPCHBIX,
AIIEKTPOXUMHYECKIX CHCTEMAX ), IX CBOMCTBAX;

3HAMb: XUMHUYECKYI0 TEPMHUHOJIOTHIO M TIOJ30BAThCS €I TIPU
OTIMCAaHUN XUMHYECKUX SBICHUI; OCHOBHBIC CTEXHOMETPHUUICCKHE
3aKOHBI, PyHIaMEHTAIbHbIC KOHCTAHTHI, € AMHUIIBI UX U3MEPCHUS;
OCOOCHHOCTH TIPOTEKaHHWS W BO3MOXKHOCTH YIPABICHHUS XOJOM
XUMHUYECKOTO TPOIIECCa; CTPOSHUE BEIIECTB B KOHJACHCHPOBAHHOM
COCTOSIHUM;,  3aBHCHMOCTh  CBOMCTB  BEIIECTB OT  THIIA
KPUCTAUTMYECKON PEIIETKH;

yMemsb. 3aANUCHIBATh JJICKTPOHHYIO (GOpMYJIy aroma JHO0ro
JJIEMEHTA, BaJICHTHOCTHU H CTENEHU OKUCJICHUS,
0XapaKTepU30BaTh M IMPEJCKA3bIBATh CBOMCTBA AJIEMEHTA U €ro
COEQMHEHHUH; JaBaTh OOIIYI0 XapakTEpUCTHKYy s-, pP-, d-
AJIEMEHTOB, 3aKOHOMEPHOCTH W3MEHEHUSI KUCIOTHO-OCHOBHBIX U
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB B TIEPHOJE U
TPyIIE; OMpeneisiTh TEePMOJUHAMHUYECKYI0  YCTONYHMBOCTH
BEILIECTB, HAIPABJIEHHOCTh MPOIECCOB, B TOM YHCIIE (Pa30BbIX, B
Pa3IUYHBIX YCIOBUSIX; 0XapaKTepU30BbIBATh yCIOBUS
PaBHOBECHOTO COCTOSIHUSI CHCTEMBl W €r0 CJIBHTa; MPUBECTH
MEXaHU3M DJJICKTPOXUMHUYECKOH W XUMHUYECKOH KOpPpPO3UU U
NpeIOKUTh  Hambosee APGEKTHBHBIE CIIOCOOBI  3allMTHI;
TUIAHUPOBATH XUMHUECKUE SKCIIEPUMEHTBI ISl IPOBEPKU HAYUHBIX
THIOTE3; 0000IIATh MOTyYSHHBIE PE3yIbTATHI,

61a0emn: METOIUKaMHU pacuera o OCHOBHBIM
CTEXMOMETPHUYECKIM 3aKOHAM: KOJHMYECTBAa BEIIECTBA, MAcCCHl,
o0beMa Traza, MOJIIPHON MacChl, MOJIIPHON MacChl HKBHBAJICHTA,
SIIEMEHTHOTO COCTaBa CJIOKHOTO  BEIIECTBAa; pacyera TIo
XUMHUYECKAM YpaBHEHMSM; TEIUIOBBIX A(PQPEKTOB U CKOpOCTeH
peakuuit; KOJIMYECTBCHHBIX XapaKTEePUCTUK pacTBOpOB

OJICKTPOJIMTOB MW HCOJICKTPOJIMTOB: BHUJOB KOHHeHTpaHHﬁ, pH,




TEMIepaTypbl  KUIMEHUST W 3aMep3aHus; KOJIMYECTBEHHBIX
XapaKTePUCTUK  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  CHUCTEM,
rajJbBaHUYECKUX JIEMEHTOB, B IPOLIECCAX JIEKTPOIIM3A;
NPAKTHYECKUMHU  HaBBIKAMH ~ pa0OTBI  C  XUMHYECKUM
00OpyZIOBaHHEM W PEAKTUBAMH B COOTBETCTBHU C WHCTPYKIUEH
WIM METOJAWKON TIPOBEJCHUS OSKCIEPUMEHTA C COOIIIOJICHUEM
TpeOOBaHUN TEXHUKU OE30MaCHOCTH.

1.3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Nnnexc Haumenosanne Ceme | naexkcel 1 HAaMMEHOBAHUS YU€OHBIX TUCIUTIIIUH
JUCLUIIIUHBI CTp (Moyneit), mpaKTHK
u3yue JUTSL KOTOPBIX
HUS | Ha KOTOpbIE ONUPAETCS | CoJiep’KaHue JaHHOMN
CoJepKaHNE TaHHOUN JTUCIUIIIINHBI
JUCHUIUIAHBI (MOyJsl) | (MOAYJSI) BHICTYHAET
Onopon
b1.b.19 Xumus 1,2 3HAHMSI, yMEHUS U b1.5.04 be3onacHocTh
KOMIICTCHIINH, KU3HEACATEIHbHOCTH
MOJTydeHHBIC Bb1.5.33 O6Goraienue
00yJaronmMucs B ITOJIE3HBIX
cpenHen HCKOITIaeMEBIX
obmeobpazoBarensHoit | b1.5.37
LIKOJIE I'opHOTIPOMBIIIIIEHHAS
AKOJIOTHUS

1.4. SI3pIk nMpenogaBaHus: PYCCKUH.




2. O0beM QUCHUIIMHBI B 324€THBIX eTHHUIIAX ¢ YKA3aHHEM KOJHYeCTBA aKAJeMHYECKUX YaCOB,
Bbl/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aroluXxcs ¢ npenojaBaresieM (10 BUIAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEIbHYIO PA00TYy 00y4YaKOIIUXCS

Beinrcka u3 yue6Horo miana (rp. 3-C-I'[l (OI'P, T1P)-20(6,5)):

Ko v Ha3Banme AMCHUIUIMHBI IO Y4€OHOMY TUIAHY

b1.5.19 Xumus

JK3aMeHa B yueOHOM IIJIaHE)

Kypc nzyuyenus 1
CemecTp(bl) U3y4EHHUSI 1,2
dopma MpOMEKyTOUHON aTTeCTalMy (3a4eT/3K3aMEH) OK3aMeH
PacuetHo-Tpaduueckas paboTa, ceMecTp BBITIOJTHEHUS 2
Tpynoemkocts (B 3ET) 6 3ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2,3), B T.4.: 2+214
Ne 1. KonrakTtHas pa6ora o0yvyamomuxes ¢ | O0ObeM ayauTopHOR Bru.c
npenoaasaresiem (KP), B yacax: paboTHl, MPUMEHEHUEM
B yacax JOT umu D0, B
Jacax
O06beM paboTs! (B yacax) (1.1.+1.2.+1.3.): 2+21 -
1.1. 3aHsATHUS JTEKIIMOHHOTO TUIA (JIEKLIUH) 2+4 -
1.2. 3aHATHS CEMUHAPCKOTO TUTIA, BCETO, B T.4.: 0+8 -
- CeMHHAPBI (TIPAKTHYECKUE 3aHATHS, KOJUIOKBUYMBI 0+4 -
U T.IL.)
- 1abopaTopHbIE PAOOTHI 0+4 -
- IPAKTHKYMBI - -
1.3. KCP (kKOHTpOJIb CaMOCTOSATEIbHON pPaboTHI, 0+9 -
KOHCYJIbTAITHH)
Ne 2. CamocTosiTesibHast padora odyuaromuxesi (CPC) 0+184
(B 4yacax)
Ne 3. KosimuecTBO 4acoB Ha 3k3aMeH (IIpU HaJTUIUH 0+9

1yKaBBIBa€TC$I, €CJIM B aHHOTallu O6pa30BaTeHLHOI71 MNporpaMmel 110 NO3MIHH ((CBG,Z[GHI/I?[ O MPUMCHCHUHN ANCTAaHIUOHHBIX

TEXHOJIOTUH U QJICKTPOHHOI'O O6y‘I€HI/I$I)) YKa3aH OTBET «Aa».
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3. Conepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE€ IO TEMaM C YKa3aHUEM OTBCACHHOI'0O HA HUX
KOJINM4YeCTBA AKAACMHUICCKUX JaCOB U BH/10B yqeﬁnmx 3aHATHI

3.1. Pacnpenesnenue 4acoB mo pasjejiaM M BUAaM y4eOHbIX 3aHATHI

Pazgen Bcero Konrakrnas pabota, B yacax Yacer
qacoOB [ [ — — CPC
o o o o
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S| 2 |lo8 8|5 | B |5 |8 X
XM KaK pasien 2 2 - - - - - - - - -
€CTECTBO3HAHUS.
Crexuomerpuieckne
3aKOHBI XUMHH (Tema 1)
Bcezo uacos 3a 1 2 2 - - - - - - - - -
cemecmp
XuMus Kak paszen 116 - - - - - - - - 19 |10(CT)
€CTECTBO3HAHHUSI.
CrexmoMeTpruIecKue
3aKOHBI XUMHUH (TeMa 1)
CtpoeHue aToMa u 1 - - - - - - - 10 (CT)
MepuouecKas CHCTeMa
J.1. MenneneeBa (Tema 2)
XUMHYECKas CBSI3b U 1 - - - - - - - 10 (CT)
CTpoeHne MoJeKyn (Tema 3)
OO6mre 3aKOHOMEPHOCTH 1 - - - - - - - 15 (CT)
XUMHUYECKUX peaKIui
(Temsr 4, 5)
PactBopsI (TeMBbI 6, 7) 1 - - - - - - - 20 (CT)
OCHOBBI DJIEKTPOXHUMHHU - - 2 - 4 - - - 4 (JIP)
(Temsr 8-11) 28 (CT)
JlucriepcHbIE U KOJUTOUHBIE 5 - - - - - - - - - | 5(CT)
cuctemsl (Tema 12)
XUMHS JIEMEHTOB U UX 56 - - - - - - - - | - |56(CT)
coenuuennii (Temsr 13-20)
DIIEMEHTHI OPraHUYECKON 16 - - - - - - - - | - |16(CT)
xumuu (Tema 21)
TectupoBanue 4 - 2 - - - - - | - | 2(7)
PI'P 8 - - - - - - - - - | 8 (PT'P)
DK3aMeH 9 - - - - - - - - - 9
Bcezo uacoe 3a 2 214 4 - 4 - 4 - - - | 911849
cemecmp

[Mpumeuanne: JIP — cocraBnenne ordeToB 1o jabopaTopHeM 3aHATHAM, IIT — moaroroBka k TectupoBanuio, PI'P —
HanyvcaHue pacuyeTHo-Tpaduaeckort paborel, CT — camocTosTENbHOE H3YUEHHE TEM.



3.2. Copep:xanne TeM NPOrpaMMbl AU CHHUILIMHBI
Tema 1. Xumusn xax pazoen ecmecmeo3nanui. Cmexuomempuueckue 3aKOHbl XUMUU

[Ipenmer u 3agaun XuMUU. XUMHAYECKUE 3HAHUS B IPAKTHYECKOM ACATEIbHOCTH JTOICH. XUMUS
B CHCTEME €CTECTBEHHBIX HaYK.

HcTopust XuMHH: IOUCK NIEpBO3JIEMEHTa B puitocopckux yuenusx Jpesneit ['penyu; anxumus,
ATPaXUMUsL; OTKPBITHE NEPBBIX XUMUYECKUX 31eMeHToB. Tpynsl M.B. JlomonocoBa u A.JI. JlaBya3be;
3aKOH COXPAaHEHHUs MacChl BEIIECTBA; AaTOMHO-MOJIEKYJIIPHOE YUYEHUE U YYEHHUE O COCTABE BELIECTBA.
JIx. JlambTOH: 3aKOH KPAaTHBIX OTHOIICHUH, aTOMHBIN Bec. Kitaccudukaiiys 31eMEHTOB 10 UX aTOMHBIM
Becam. K. IIpycT: 3aK0H NOCTOSHCTBA cocTara. M.S. Beprenuyc: XuMuueckas CHMBOJINKA, YPABHEHHS
XUMUYECKUX PEaKIUii, YTOUHEHHE aTOMHBIX BeCOB. [[OHSTHS: aTOMHAas €IMHUIIA MACChl, OTHOCUTEIJIbHAS
aTOMHAsl Macca 3JIEMEHTa, OTHOCUTEIbHAsA MOJIEKyJsipHas Macca Beuiectra. K.JI. 'eii-JIroccak: 3aKkoH
IIPOCTBIX OOBEMHBIX OTHOLIEHMH. A. ABoraapo: 3akoH ABorajpo, uucio Aporaapo. Ilonstue o
KOJIMYECTBE BEILIECTBA: MOJIb, MOJISIpPHAs Macca, MOJISIpHbIN 00beM ra3oB. ['azoBsie 3akonbl. U. Puxrep:
MOHSATHE SKBUBAJICHT, 3aKOH YKBUBAJICHTOB. BaJleHTHOCTS.

Tema 2. Cmpoenue amoma u nepuoouueckan cucmema /.M. Menoeneesa

Atomuctuueckue runotesbl Jlemokputa, M. Hetortona, JI. JanstoHa. OTKpBITHE AIEKTPOHA U
JIPYTUX 3JIEMEHTApHbIX YacTull. Moaens atoma o Y. Tomcony («M3tom B myaunare»). Mojaens atoma
o O. Pesepdopny («Ilnanerapuas monens»). IIpotuBopeuns B mogenu J. Pesepdopna. OcHoBHOE
MIOJIOKEHWE KBaHTOBOW Teopuu. Moxens atoma no H. Bopy. KopnyckyisipHO-BOJHOBON Iyalin3m
AJIEeMEHTapHBIX YaCTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXaHUYECKHE MPEJCTABICHUS O CTPOCHHWU aToma: sJIpO: COCTaB,
3aps siipa, aTOMHBIN BeC, MOPSAKOBBIM HOMEP B MEPHOIUYECKON CHCTEME, W30TOMBI, DJIEKTPOHHAS
000J104Ka: 3NIEKTPOHHAs OpOUTaNb, KBAHTOBBIE UKCIa (IJIaBHOE, OpOUTAIbHOE, MATHUTHOE, MarHUTHOE
CIIMHOBOE); 3alOoJHEHUE SJICKTPOHHBIX CIOEB: MpUHIMI [laymu, TpUHIMI HAaWUMEHbBIIEH >HEPTHH,
npaBmwiio XyHaa, npasuia KieukoBckoro.

CocTosiHME 3JEKTPOHHBIX 000JIOYEK 3JIEMEHTOB M NEPUOJAUYHOCTh HX CBOWCTB: 3HEPTUs
MOHU3AIUH, CPOACTBO K 3JIEKTPOHY, MIEKTPOOTPULIATEIBHOCTD, aTOMHBIE PaIUYCHI.

Tema 3. Xumuueckasn céa3v u CmpoeHue Mo1exy

OCHOBHBIE TOJIOXKEHUSI Teopuu cTpoeHus BemecTB A.M. byriepoa. CoBpeMeHHOE TOHATHE
XUMUYECKOH CBA3U: DHEPTUS XUMUYECKOH CBS3H; JUIMHA XUMHUUYECKOW CBSI3U. BHUIbI XUMHUYECKO CBA3H.

KoBanentHasi cBsisb. MeTOl BaJC€HTHBIX CBsi3eid. XapaKTEPUCTUKU BAJICHTHOM CBSI3H:
HACBII[AEMOCTb, HAMIPaBJICHHOCTb, MOJISPU3YyeMOCTb. | MOpUIM3aIis aTOMHBIX BAJICHTHBIX OpOUTANIEH.
MeTto1 MOJIEKYISIPHBIX OpOUTaliell. DIEKTPOHHBIE CTPYKTYPhl HEKOTOPBIX MOJIeKyl o mMetoxy MO u
ux cBoicTBa. MloHHas CBA3b.

Merammueckas cBsA3b. MeTauibl, IpOBOAHUKH, TIOJIYIIPOBOJHUKH, TUIIEKTPUKH.

Bonoponas cBsizb. MexmoieKysipHbie B3auMoieiicTBus (cuibsl Ban-nep-Baanbca).

KomMmrmnekcHbie coelMHeHus: HOH-KOMIUIEKCOO0pa3oBaTeib, TUTaH/Ibl, BHYTPEHHSS U BHEIIHSS
cdepbl, KOOPAMHAMOHHOE Yuciio. MOHO- U MOJHIeHTaTHbIE Juranabl. HoMeHKIaTypa KOMILIEKCHBIX
coenuHeHuil. Kinaccuduxarys KOMIUIEKCHBIX COeIUHEHHH. J{ucconnanus KOMIUIEKCHBIX COEIUHEHUH.
Koncranta ycTOMYMBOCTH KOMIUIEKCHOrO HOHa. IIpupoga XuMuyeckod CBS3M B KOMIUIEKCHBIX
coenuHeHUsX. [I[puMeHeHne KOMIUIEKCHBIX COEIMHEHUM.

ArperatHoe  cocTossHME  BemiectBa.  Kpucraminyeckoe U amMOppHOE  COCTOSTHHE.
Kpucrannuueckas pemierka. XuMuyeckas CBsI3b B KPUCTAIIMYECKUX TEJIAX.

Tema 4. Inemenmul Xumuueckou mepmoouHaMuKu

Buyrpennsia sueprus. [-ii 3akoH TEpMOJMHAMUKN MPUMEHUTEIBHO K XUMUYECKUM CHUCTEMAaM.
[ToHSATHS «PHTANBIUSA», «CTaHOAPTHAS DHTANBIUA», «IHTAIBIUS OO0pa30BaHUS). DHEPreTHUECKUE
s dekTh XuMUYecKkux peakiuil. Tepmoxumuueckrue ypaBHeHus. 3akoH ['ecca u cneacteue us Hero. 11-
i 3aKOH TEPMOJMHAMUKU NPUMEHUTENBHO K XHUMHUYECKMM cucteMaM. [loHATHE «3HTpONUs»,
«CTaHJapTHas HHTponus». HampaBieHue NpoTEeKaHHWs XUMUYECKOM peaknuu. OHTaJbIUWUHBIA U
SHTponuitHbIA (akTopel. DHeprus ['mOOca. BnusHue TemmepaTypsl Ha HampaBIeHHE MPOTEKAHUS
XUMUYECKUX PEAKIUH.

Tema 5. Xumuueckaa Kunemuka




[lonsiTe cucTeMbl, BUABI XMMHMUYECKHX CHCTEM. ['OMOTE€HHBIE M TE€TEPOr€HHBIE PEAKIIMM.
CKOpOCTh TOMOTEHHBIX U T'€T€POTeHHBIX peakiuil. PaKkToOpbl, BIUSIOLIME Ha CKOPOCTb XMMHUYECKOMN
peaKnuu: KOHIEHTpauus (3aKOH JEHCTBYIOIIUX Macc), TeMmIeparypa (TeMriepaTrypHblid KO3 GHUIHEeHT
peakuuu, npasuio Bant-I'odda), sneprust akruBanuu. Y paBHeHHe AppeHHyca.

Karanuz u karanutuueckue cucrteMmbl. [IpuMeHeHME KaTanu3aTOpoB B XHMUYECKUX,
OMOJIOTUYECKUX, TEXHUUYECKUX CUCTEMAX.

Xumunueckoe paHoBecue. KoHcranTa XumMuueckoro pasHoBecus. IIpaBwiia cMemnieHus
xumuueckoro pasHosecus (npunuun Jle [llatense-bpayna).

PaBHoBecuss B rereporeHHbix cucremax. dasoBoe paBHOBecue H mpaBwio (a3 ['mbbca.
[IpencraBienus 0 AuarpaMmax COCTOSIHUM.

Tema 6. Pacmeopul Kaxk Xumuueckue Cucnemyl

Omnpenenenue u knaccuduranus pactBOpoB. CriocoObl BEIPaXKEHUSI KOHIICHTPALMU PACTBOPOB.
[Ipoueccel pactBopeHusi. [IoHATHS «CONMBBATBIY, «TUAPATHIY, KKPUCTAIIIOTUIAPATHY. PacTBOpuMOCTh
BEIIECTB B Pa3JIMYHBIX arperaTHbIX COCTOSHUSAX. 3aKOH paclpenesieHus. DKCTpakius. 3akoH ['eHpu u
3akoH Payns ans uwpeanbHbBIX pacTBOpoB. Ocmoc. YpaBHenue Baut-IT'opda nis ompenenenus
OCMOTHYECKOTO JaBieHus. D0ynrockomnus. Kpruockonusi.

Tema 7. Pacmeopul 31eKkmpoaumoes

Teopust snexrposutuueckon auccommanuu C. Appenuyca u .M. Menneneesa. I[lokazarenu
MIPOLIECCOB AJIEKTPOJIUTUUYECKONH HCCOIMAIMM: CTENEHb IUCCOLMAllMM, KOHCTAHTa IHCCOLUAINH,
Ka)KyIasicsl CTeNeHb IMCCOLMAllNY, aKTUBHOCTh HOoHA. VloHHast cuia pacTBopa.

Teopust KUCIOT, OCHOBAaHUM U COJIEN C TOUKHU 3PEHHS AIEKTPOITUTUYECKON TUCCOIMAIIAHN.

PaBHOBecMEe MaOpAacTBOPUMBIN JIEKTPOJIMT — HACBIEHHBIA pacTBOp. IIpomsBeneHue
PacTBOPUMOCTHU. Y CIIOBUS BBINAJICHUS U pACTBOPEHUS OCAKOB.

DNEeKTPOTUTHIECKAs TUccoIanus Boabl. Bomopoaasiii mokaszarens pH. CriocoOb onpeaeneHus
BOJIOPOJIHOTO NoKa3arens. bydepHbie pacTBOpHI.

I'maponu3 comeit. IlokazaTenw MpOIECCOB THUIAPOSW3a (CTENEHb THUIPOJW3a W KOHCTaHTa
TUAPON3a), GaKTOPhI, BIUSIONINE HA 3TH TPOIIECCHI.

Tema 8. OkucnumenvHo-60cCmManOUmMEIbHbIE NPOUECCH

Crenensp okucneHusi. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE PEAKIIUU U CIIOCOOBI COCTABJICHUS X
ypaBHEHUH (METO 3JIEKTPOHHOTO OajlaHca, METOJ] HOHHO-MOJICKYJISIPHBIX TTOJTypeakinii). Baxxueiimme
OKHUCJIUTEIN U BOCCTAHOBUTENH, 3HAYCHHUE B IPOMBIIIJIEHHOCTH U OBITY.

Tema 9. Inekmpoxumuueckue npoyeccol

XWMHUYECKUE HWCTOYHUKU JJIEKTPUYECKON »sHepruu. [lanpBanudeckue osnemeHTsl. J[C.
DJIeKTpOAHbIE TOTeHUMaNbl. YpaBHeHue HepHcra. CraHmapTHbId  BOJAOPOJHBINM  AJIEKTPOJ.
CrangapTHBIN JIEKTPOAHBIN NOTEHIMAN. Psi1 HanpsHKEHU METaJIOB.

Tema 10. dnekmpoausz u e2o 3aKoHbl

[TocnenoBarenbHOCTh 3IEKTPOAHBIX IPOLIECCOB MPU JIEKTPOJIM3E paciiaBa U pacTBOpa. 3aKOHbI
®dapanes. [I[pumeHenne 3eKTpoIin3a.
Tema 11. Koppo3us u 3auwuma memanos

Buner kopposuu. @akTopsl, BIUAIONIME HA CKOPOCTh KOppo3ur. CriocoObl 3alTUTHl METAIIIIOB OT
KOppO3HHU.

Tema 12. /lucnepcuovie u Koa10uoHbvle CUCH EMbL

JlucniepcHoe cocTosiHue BeuecTBa. Buibl AMCIEPCHBIX CUCTEM.

Komnnouansie cucremsl 1 ciocoObl ux nosydeHus. CTpoeHrne KOJUIOMIHBIX YacTUIl (MULEIL).
OnTHyeckne U IEKTPUYECKHUE CBOMCTBA KOJUIONIOB. DaKTOpPBI YCTOWYMBOCTH KOJUIOUAHBIX CHCTEM.
Koarynsiius. 3HaueHre KOJTOUIHBIX CUCTEM B TEXHUKE, OBITY, )KUBBIX CUCTEMAX.

Tema 13. Booopoo

Mecro Bogopoza B Ilepuoauueckoii cucreme [I.1. Menaeneesa. M3zotons! Bogopoaa. CriocoOsl
nosiydueHusi Bojopoaa. dusndeckne U XUMHUYECKHE CBOicTBa Bojopoja. CoeaMHEHHs BOIOPOAA C
MeTaJulaMu U HEMETaJJIAMHU.



Bona u ee crpoenue. Jluarpamma cocTtosiHus Bojibl. Bona B mpupoe. Xumuueckue u (hU3MKo-
XMUMHMUYECKHE CIIOCOObI OUYMCTKU NMPUPOJHOW BOJIbl. Ilepokcua Bomopozda, MOdydyeHHE, CTPYKTypa U
cBoricTBa. [loHsATHE O BOIOPOIHOM DHEPrETUKE.

Tema 14. I'anozenwvi

OOm1ast xapaKTepHCTUKA FAJIOT€HOB: HAXOXKACHUE B IPUPO/JIE, CIIOCOOBI MOTydeHuUs, prusnueckue
U XUMHYECKHE cCBoicTBa. ['anoreHoBojOpoabsl M rajoreHuabl MeTtaioB. Kucinopoaconepxaiuve
KHUCJIOTBl TaJOr€HOB MU HUX cod. OKHUCIUTEIHbHO-BOCCTAHOBHUTENBHBIE CBOICTBA TajlOr€HOB U MX
coequHeHui. [IpuMeHeHne raJloreHoB U UX COCIMHEHU M.

Tema 15. Xanvkozenwt

Kucnopoa. Ctpoenue mosnexysbl kucioposa. [lonydenne nu xumuueckue cBOMCTBAa KUCIOPOA.
O30H, CTpOEHHE MOJIEKYJIbI, IOJYyYEHHE U IPUMEHEHUE 030Ha. bruosornyeckas pojib KUCIOPO/1a U 030Ha
B JKUBBIX CUCTEMAaX.

Cepa. Xumuueckue cBoiictBa cepbl. CoeaMHEHUS cepbl € BOJOPOJOM M KHUCIOPOIOM.
Haxoxnenue cepsl B mpupoge. Ilomydyenue ceppl. ®@usznueckue CBOMCTBA cepbl. AJUIOTPOIHBIE
MOTU(DUKAITUHU CEPHI.

CepoBomopoa u cepoBojopoanas kuciora. Cynbduabl, WX pacTBOPUMOCTH B BOJAEC U
B3aUMO/ICHICTBUE C MUHEPAJIbHBIMU KHCIOTAMHU.

Oxcuzpl cepbl M COOTBETCTBYIOLIUE UM KUCIIOPOJCOepkKaIINe KUCIOThl. KHCI0THO-OCHOBHBIE
U OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA CEPHUCTON M cepHOM KHCIOT. COM CEpPHHUCTOM M
CEpPHOM KHCIIOT.

XUMHUYECKUE CBOMCTBA CEJIEHA, TeJUTypa U UX COCIMHEHU.

Tema 16. Inemenmut cpynnot azoma

CpaBHuTENbHAS XapaKTEPUCTUKA COSAMHEHU 2JIEMEHTOB IPYIIIBI a30Ta U UX TOKCUYHOCTb.

Azort. [lonyuenue, puznyeckue u XuMHUIecKrue cBoicTBa a3ota. CoeJMHEHHs a30Ta C MeTaJUIaMH
(HUTpUIBI): UX OJTYyYEHHE U CBOMCTBA.

AMMUaK: TMPOMBIIJICHHBIA CHHTE3, (PU3MYecKHue W XHMHUYECKHE CBOWCTBA, NPUMEHEHHUE.
PaBHOBeCHs B BOAHOM pacTBOPE aMMHaKa. T epMUUECKOE PA3JIOKEHHUE COJIE aMMOHUS.

Oxcupl a30Ta: CTPOCHHUE MOJIEKYII, OJy4eHUE U XUMHYECKHUE CBONCTRA.

Azotuctas Kuciota Hu ee coidu  (HATpUTHI). OKHCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
XapaKTEPUCTUKH 3TUX COCAMHEHUN.

AzoTHag kuciota. [lonydeHre B IpOMBIIIIEHHOCTH. XUMHYECKHE CBOMCTBA a30THOM KUCIIOTHI.
[IpuMeHeHne a30THOM KHUCIIOTHI U €€ COJIEH.

®ochop. AmnorponHsie Moaudukanuu docdopa. IlodydeHne U XUMHUYECKHE CBONCTBA
dochopa. Coenqunenus docdopa ¢ Merauiamu U Hemetauiamu. Pochun u hochubl, UX MOJTyUCHHE,
B3auMoeiicTBue ¢ Bogoil. Okcuapl dochopa u dochopconepxkamue kuciaotel. Comu dochopHO
KHUCITIOTBI M UX XUMUYECKHE CBOMCTBA.

MplibsK, cyppMa, BUCMYT. X coeinHeHus ¢ BOJIOPOIOM U KHCIOPOIOM.

Tema 17. Inemenmot cpynnut y2iepooa

VYrnepon u ero amioTpomnHble Moaudukanuu. buonoruyeckas poinb yriaepona. Kpyrosopor
yriaepoja B MPUPOJIE.

Heoprannueckue coenunenust yriepoga. KapOuabl metamnoB. Okcuisl yrieponaa. YTrojbHas
KHCIIOTA U €€ COJIH.

CoenuHeHus yriepoja c rajoreHamu, cepoit u azotom. Kapbamun. Cepoyriepoa. Llnanumsi.
Kap6onussl MeTaios.

Kpemunii. Coenunenust kpemHusi. Cunanbl. ['anorenuasl kpemHus. Cunuuuabl. Oxcupg
KpeMHUs1. KpeMHueBble KUCIOTHI U UX COJU. [ MapOIu3 CUITMKATOB.

Cunukarens. CHIIMKOHBI ¥ cuiIoKcaHbl. CoeIuHeHus: KpeMHUs B ipupoje. CTekia U CUTalIbI.

Kepamuxka. [ToHsiTHE O BSOXKYIIMX MaTepuanax.

Kpatkas xapakreprucTuka XUMUYECKUX CBOMCTB répMaHHusl, 0J10Ba, CBUHIIA U UX COETUHEHMII.

[Ipumenenne coeMHEHNH yriepoa, KpEMHHUs, TepMaHus, 0J10Ba U CBUHIIA.

Tema 18. Inemenmul nepeoii u 6mopoii zpynn
[Ilenouynsle MeTaIBl, HAXOXKICHHE B NPUPOJE M IMOJydeHHE. BakHellue coennHEeHus



LIEJIOYHBIX METAJJIOB: OKCHJIbl, THJIPOKCHU/IbI, MepOKCU Ibl. [IprMeHeHne 1EeI0YHbIX METAJUIOB U UX
COCIMHECHUM.

bepunnuit. Oxcua v rTUApPOKCH]T OepUILIUS, UX TIOJYyYEHHUE U CBOICTBA.

[[lenouHoO3eMenbHbIE MeTaIbl U MarHui. [lomydeHue, XuMHUYECKHE CBOMCTBA OKCHJIOB,
THJIPOKCUIOB M COJICH Maraus, Kanblus 1 0apus. JKecTKOCTb BOJIBI U CIIOCOOBI €€ yCTPaHCHHS.

Tema 19. Inemenmot cpynnot 60pa

Xumnueckue cBorctBa 6opa. CoenuHeHus 60pa ¢ KUCIOPOJOM, BOJOPOJIOM M TaJIOTCHAMH.
Haxoxnenue 6opa B nmpupoje. [lonyuenue 6opa. Kapoopansl. Coequnenust 6opa ¢ a3otoM. bophbie
KHUCIIOTHI M UX coiu. [Ipumenenue coenqunenuii dopa.

Haxoxnenune amromunus B npupoge. [lonydeHue anrOMUHHS M €r0 XMMHYECKHE CBOWCTBA.
CoennHeHus alFOMUHHUS C KUCIOPOJOM U rajgoreHaMu. OKCUA ¥ TUJIPOKCUT ATTFOMUHUS, UX XUMUYECKHE
cBoiicTBa. AM(OTEPHBIN XapakTep COEIUHEHUM amfoMUHUS AJIFOMUHATHIL. ['UaAposn3 conelt alfOMUHUS.
CrinaBel aTIOMUHUS C IPYTUMH MeTajulaMu. [IpruMeHeHne amtoMUHNS U €r0 COESMHEHUH.

Tema 20. Xumusa d-2nemenmos

[Tonoxxenue d-anementoB B [lepunoanueckoii cucreme .M. MenneneeBa. OcOOEHHOCTH XUMHH
d-anemenToB. XUMHUYeCKHe CBOiicTBa d-3JIEMEHTOB Ha MpUMeEpe Xpoma, xkene3a u Meau. KucioTHo-
OCHOBHBIE CBOMCTBa OKCHJIOB U THJIPOKCHUJIOB 3TUX 3JIEMEHTOB. KOMIUIEKCHBIE COETUHEHHS] XpOMa,
xKene3a U Meu. 3aKOHOMEPHOCTH U3MEHEHUS! XMMHUECKHUX CBOMCTB d-3JIEMEHTOB U UX COEIMHEHUI B
rpymnmnax.

Tema 21. Jnemenmat opeanuuecKoil Xumuu

[Ipeamer oprannueckoit xumun. Teopust xumuueckoro crpoenus A.M. byrneposa. M3omepuns.
VYrneBogopoasl. ['omonormueckue psiiapl  yriaeBoaopoAoB. DyHKIMOHaNbHBIE  TPOU3BOJIHBIE
yraeBoaopooB. Kiaccudukanus 1 HOMEHKIIATypa OpraHuYecKUX COeIMHEHUH.

Haxoxxnenune opranmueckux coefauHeHud B mpupoje. Hedts u  ee mepepaboTka.
Bo3o6HoBNsIeMble HMCTOYHHMKHM OpraHU4eckux coenuHeHuil. OCHOBHBIE KJIACChl OPraHUYECKUX
coenuHeHui. [IpenenbHble U HENpeaenbHbIE YIIIEBOAOPOIbIl: aJIKaHbl, aJKEHbI, alKuHbl. [{ukinueckue
YTJIEBOJIOPO/IBI. ApomaTtnueckue YIJIEBOJOPOBI. ['ereponukinueckue COCIMHEHHS.
lNanorennpownsBoaHble  yrieBOAOpoaOB. Kucmopoaconepxkamue MNPOU3BOJHBIE — YIIIEBOJOPOAOB:
CHUPTHI, (EHOJBI, aJbACTUIbI, KETOHBI, KapOOHOBBIE KHUCIOTHI. A30TCOAEpIKAIINE MPOU3BOIHBIC
YIJIEBOJIOPOJIOB: HUTPOCOEAUHEHUS, aMUHBL. [loyuyeHne u XuMru4yeckne CBOMCTBA OCHOBHBIX KJIACCOB
OpPraHMYECKUX COeIMHEHMNI. OpraHn4ecKue NoJIMMEpPHbIE MaTEPHUAIIBI.

3.3. ®opMbI U MeTObI NPOBEeHUS 3aHATHI, IPUMeEHsieMble YUYeOHble TeXHOJIOTHH

B npornecce npenoiaBanus JUCHUILTAHBI UCTIONB3YIOTCS TPAAULMOHHBIE TEXHOJIOTHH HAPSAY C
AKTUBHBIMHU M HUHTEPAKTUBHBIMU TEXHOJIOTHSIMH.

Paboma 6 manvix epynnax na rabopamopHuvix 3aHamusx MO3BOJSET Pa3BUTh yMEHUE paboTaTh B
KOMaH/ie, IJIaHUPOBAaTh U JeJaTh BHIBOJbI HA OCHOBAHUHU MPOU3BEICHHBIX JCHCTBUM, T.€. 3aKIIaIbIBACT
OCHOBBI Hay4YHO-UCCIIE0BATEILCKOM pabOThI B JanbHEHIIeH podeccuoHanbHOM AeITeIbHOCTH.

4. IlepeyeHb Y4eOHO-METOAMYECKOT0 00ecrevyeHusi A1l CAMOCTOSITeIbHOM paﬁoTl,I2
o0yyaromuxcsl Mo JMCHUIJINHE

Conepxanue CPC
Ne Hammenosanue paznena Bux CPC Tpymo- DopMBI 1 METOABI
(TeMbl) TUCIUTUTAHBI E€MKOCTh (B KOHTPOJIA
gacax)

1 XuMUS Kak pazen CaMocTosTeIbHOE U3YUSHHE TEM 10 CocraBieHIE KOHCIIEKTa C
€CTECTBO3HAHU. (Bueayn. CPC) TIOCIIETYOIEeH
CTexHOMEeTpUYIECKHE MPOBEPKO#i, BHIMOIHEHHE
3aKOHBI XUMUH (Tema 1) PI'P

2 CamocrosTenpHas paboTa CTYIEHTA MOXET ObITh BHEAYIHTOPHOH (BBIIONHACTCS CTYICHTOM CAMOCTOSTENBHO 63 ydacTHs
MPETIo/IaBaTeNIs — HalpUMep, MOJIrOTOBKa KOHCIIEKTOB, BBIIIOTHEHUE IMCBMEHHBIX Pa0OT | JIp.) M ayAUTOPHOH (BBIMOIHACTCS CTYACHTOM
B ayJMTOPHH CaAMOCTOSITEIILHO MO/l PYKOBOJCTBOM IIPETIOIaBaTe s — HalpuMep, labopaTopHas WM NpakTHYecKas paboTa).
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CrpoeHue aToma u

CaMocCTOATENBHOE U3YYEHHE TEM

10

CocraBJieHHE KOHCTIEKTa C

TIeproINIecKast CcTeMa (reayn. CPC) TOCTERYIOMEH
JLI. Menieneera (tema 2) TIPOBEPKOii, BHITIOJTHEHUE
PI'P
CamocrosaTensHOe H3ydeHHE TeM 10 CocraBnieHne KOHCIIEKTa C
XuMuueckas CBS3b U .
(Breayn. CPC) TocIeIyronien
CTPOCHHE MOJIEKYII (TeMa N
3) TIPOBEPKO#i, BHITIOTHEHNE
PI'P
CaMocTosATeNnbHOE U3ydEeHHE TEM 15 CocraBnieHne KOHCIIEKTa C
OO1mme 3aKOHOMEPHOCTH .
XUMHYECKHX PEaKIui (reayn. CPC) TTOCTERYIOMEH
(Tembi 4, 5) TIPOBEPKO#i, BHITIOJHEHNE
PI'P
PactBops! (Temsl 6, 7) CaMocTosATeNIbHOE U3YYEHHE TEM 20 CocraBieHne KOHCIIEKTa ¢
(Breayn. CPC) nocIeiyronien
MPOBEPKO#i, BHITIOIHEHNE
PI'P
OCHOBBI NEKTPOXUMHH CocTaBneHue OTYETOB MO 4 [TpoBepka 0T4ETOB 1O
(Temsr 8-11) nabopartopHbM 3aHsTusM (ayn. CPC) 712a00paTOPHBIM 3aHATUSIM
CamocTosTeTbHOE U3YUCHHE TEM 28 CocraBnieHne KOHCIIEKTa C
(Bueayn. CPC) nocneayromen
TPOBEPKO#i, BHITIOIHEHNE
PI'P
2 JucnepcHbie u CamocTrosTensHOe U3ydeHUe TeM 5 CocraBiieHne KOHCIIEKTa C
KOJIJIOMTHBIE CUCTEMBI (Bueayn. CPC) MOCIIeqyIoUIeH
(Tema 12) MIPOBEPKOM, BHITIOTHEHHE
PI'P
3 CamocTrosTensHOe U3ydeHUe TeM 56 CocraBnieHne KOHCIIEKTa C
XuMUS 3JIEMEHTOB U UX (Bueayn. CPC) MOCIIeqyIoUIeH
coeauHeHuii (temsr 13-20) MPOBEPKOIi, BHIMOJIHEHNE
PI'P
6 OneMeHTHl OpraHHYeCcKOn CaMocTosATenbHOE H3Y4EHHE TEM 16 CocraBieHnEe KOHCIIEKTa ¢
xumuu (Tema 21) (Bueayn. CPC) MOCIIETYIOUIeH
IIPOBEPKOM, BBIIIOJIHEHUE
PI'P
8 OcHOBBI 0011IE# XUMUH [ToaroToBka K TECTUPOBAHHIO (BHEAYI. 2 TectupoBanue
(temsr 1-11) CPC)
9 Temsr 1-21 Hanucanue PI'P (Bueayn. CPC) 8 ITposepka PI'P
Bcero gacos 3a 2 cemectp 184
JlaGopaTopHble padoThI
Ne HammenoBanue paznena JlabopatopHas pabota unu Tpymo- DopMBI 1 METOABI
(TeMBI) AUCIUILIMHEL nab0paTOPHBIN IPAKTUKYM EMKOCTh (B KOHTPOJIA
gacax)
CPC/ayn.
1 DJIEKTPOJIH3 U er0 3aKOHBI | DIIEKTPOIIN3 2/2 [TpoBepka OTYETOB 1O
(tema 10) 71a060paTOPHBIM 3aHITUSIM
2 Koppo3us u 3ammra Koppo3us meranios 2/2
MeTasuioB (Tema 11)
Bcero gacos 3a 2 cemectp 4/4

Padota Ha 1a00paTOPHBIX 3AHATHAX
B neprosa ocBoeHMs JUCHUIUIMHBI CTYAEHTHI MOCEIIAI0T Ja00paTOpHbIE 3aHTHS, e padoTaroT

B MaJIbIX TpPYyHIIax,

CaMOCTOATCIIbHO H3Yy4aroT JOTIOTHUTEIIbHBIN TeopeTI/I‘IeCKI/Iﬁ Marepual K

71a00paTOPHBIM 3aHATHAM. TeopeTndeckas yacTb pabOTHl BKIIIOYAE€T KOHCIEKTHPOBAHUE MPOBEICHUS
OTIBITOB BO BpeMsl J1a00OpaTOPHOTO 3aHATHUS C 0053aTeNIbHBIM IPUBEACHNEM 00bICHEHUH HAOII01aeMBbIX
SIBIICHUH, BBIBOJOB, OPMYJ peakiuii.
Kpurepusimu o1ieHKH paboThl Ha 1a00PATOPHBIX 3aHATHUX SBISETCA: BIAJICHUE TEOPETUYECKUMHU
MIOJIOKEHUSAMU 110 TEME, BBINOJHEHHUE IPAKTUYECKUX 3aJaHUM, 3HAHUE TEPMMHOJIOTHUU, HAJIA4YUE

YPaBHEHUH PEAKLUN OIBITOB.
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[Ipu BBINOJIHEHUHU JTAOOPATOPHOTO TMPAKTHKYMa HCIIOJIB3YIOTCS CIEAYIOIINE METOIHMYECKUE
pa3paboTKu:
3aiinesa H.B. JIabopaTopHslii npakTUKyM 10 o0meit xumuu. — Tomck, 2006.

MaxkcuManbHbIN 0ail, KOTOPBIHA CTYIEHT MOKET HaOpaTh Ha IaOOPaTOPHOM 3aHITHH, — 4 Gasuia.

CamocrosiTesibHas padoTa CTYJIEHTOB BKJIIOYACT MPOPAOOTKY KOHCIEKTOB JICKIIUI, 0053aTeTbHON 1
JIOTIOJTHUTEIbHON Yy4eOHOM JIUTEepaTypbl B COOTBETCTBUU C CoOJiep:KaHueM TeMbl. OCHOBHOU (opmoit
npoBepku CPC sBisieTcs mpoBepKa 3HAHHUI B X0/1€ TECTUPOBAHUS U HA 9K3aMEHE, a TAKXKe IPU PeIICHUN
3amau PI'P.

Kputepusimu Ui OLIGHKH pe3yJIbTaTOB BHEAYIUTOPHON CaMOCTOSITENBHOM pabOTHI CTyIEHTa
SIBIISTFOTCSL:

- YPOBEHb OCBOCHHSI YUEOHOTO MaTepHana;

- YMEHHUE HCI0JIb30BaTh TEOPETUYECKHUE 3HAHUS TIPH BHIMTOJIHEHUH MTPAKTHYECKHX 3a/1a4;

— c(hopMUPOBAHHOCTH OOIICYIeOHBIX YMEHUI;

- 000CHOBaHHOCTb M YETKOCTh M3JI0KEHHUS OTBETA.

PacueTrHo-rpadguyeckas padora BrirouaeT 22 3a/1aHUA.

Tpebosanus k pabome. NpU PEUICHUH PACUETHBIX 3a/ay B 00A3aTEIBHOM IOPSIIKE PEKOMEHAYETCS
yKa3bIBaTh (POPMYJIbI, 10 KOTOPBIM MPOBOAATCSA PACUEThI, @ TAKXKE JeNIaTh CCbUIKY Ha UCHOJb3yeMble
3aKoHbI. Pelenue 3a1au oCyliecTBIsSeTCs ¢ UCIONb30BaHueM yueOHoro nocodus llumanosuu U.JL.
XHUMHUS: MeToMYecKHe YKa3aHH s, IPorpaMMa, pellieHre THIOBBIX 32/1a4, IPOrPAMMHUPOBAHHbIE
BOIIPOCHI /IS CAMOINIPOBEPKHU U KOHTPOJIbHbIE 32IaHMUA 1JIsl CTYJACeHTOB-3204YHMKOB MHKEHEPHO-
TeXHUYECKHX (HeXHMHYECKHX) crnelnuajbHocTeil By30B. — M.: Bbicmas mkosa, 2003. BeiGop
BapHaHTa OCYIIECTBIIIETCS B COOTBETCTBUU C HOMEPOM 3a4€THOW KHMXKKH CTYJEHTa ([B€ MOCIEeAHNE
nudpbl HOMEpa COOTBETCTBYIOT HOMEPY BapHaHTA).

Kpurepun onienku PI'P:
- IPaBUJIHHOCTH BBIMOJHEHUS PACUETHOTO 3a/1aHusl;
- HaJIM4YKe CChUIOK Ha 3aKOHBI U (POPMYIIbL;
- MOJIHOTA M KaueCTBO OTBETA Ha BOIIPOCHI TEOPETUUECKOIO XapaKTepa.

1 IIpaBHUJIBHO PCIICHHAA 3aa4a OLICHUBACTCA B 1 Gam.

TecTupoBaHue SIBISETCS OCHOBHOW MPOMEXYTOYHOM MPOBEPOYHOM pabOTOM O KYpCYy.

[Ipn moAroToBKE K TECTUPOBAHUIO UCIIONIB3YIOTCS CIEIYIOIINE METOIUYECKUE pa3pabOTKU:
[Torynsea N.A. KOHTpOJbHO-U3MEPUTENIbHBIE MaTE€pUaibl MO JUCHUIUIMHE «XUMUs». Paznenst
«O0mas XxumMus», «XUMHS JIEMEHTOBY», « OCHOBBI OpraHnyeckor xumumn». — Hepronrpu, 2015.

Temamuueckas cmpykmypa BT3 (uacmv « Obwas xumusy):
. Uctopus xumuu. Crexuometpus (15 3amanmuii)

. Ctpoenue aroma (26 3amanuii)

. X¥MH4YecKas CBs3b U cTpoeHue BemecTBa (19 3amanmuii)

. OCHOBBI XMMUYECKOW TepMOAUHAMUKH (23 3a1aHMs)

. OcHOBBI XMMHUYeCKOW KuHEeTHKH (31 3a1anue)

. PactBopsI (28 3ananmuii)

. PactBOpBI 251ekTponuToB (18 3ananmii)

. OcHoBbI AnekTpoxumuu (40 3amanmuii)

01N LN kW —

Buabl TecTOBBIX 3aaHMil:

Bun 3ananus Komuuectso T3 KosnyecTBo npenoaraeMblx OTBETOB
3aziaHus 3aKphITON CTPYKTYpPBI 1,2
3a1aHus Ha COOTBETCTBHE 1
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‘ 3asiaHus Ha YNOpsSI0UYMBAaHNE ‘ 1

OO0pasibl TECTOBBIX 33JJAHUN:

1. 3aganue 3aKpPBITOro THNA
OTtHocuTenbHas MIIOTHOCTH ra3a A 1o razy B paBHa x. OTHOcUTENnbHAs IIOTHOCTH ra3za B mo rasy A
paBHa:

1) x

2) 2x

3) 1+x

4) 1/x

Otger: 4

2. 3aaHue HA COOTBETCTBHUE
CooTBeTcTBHE BETMYNH U €IUHULl U3MEPEHMUS:

1 | Macca A. | a.eMm.
2 | KomnuecTBo BelecTBa B. |r

3 | MonsipHast macca C. | momb
4 | OTHOCHUTENbLHAA aTOMHAs Macca D. | r/Moab

OtBet: 1B, 2C, 3D, 4A
3. 3axanue Ha ynopsiIoYMBaHue
[MTocnenoBaTebHOCTh COSTUHEHUIA TI0 MEPE YMEHBIICHHUS MOJIIPHOCTH CBS3H:
A. HBr
B. HCI
C. HF
D. HI
Otger: DABC

Kputepun onenku tecra
1 mpaBWJIBHBIN U TIOJHBINA OTBET = 2 Oayuta. [Ipu ycmoBruM MHOTOBapHATHBHOCTH OTBETA OIICHUBACTCS
KaK YHCJIO IPABUIIbHBIX OTBETOB, TaK M HAJIMYKE JINITHUX WU HEMPAaBUIBHBIX (B TOM CIydae OT OLIEHKU
OTHUMAETCS YacTh Oasa).

5. MeToanyeckue yKa3aHus I 00y4AIOMIMXCS M0 OCBOEHHUIO U CHUTIIHHBI
MeTOI[I/I‘IeCKI/Ie YKa3aHuA OJi1 TIOMOIITU 06y‘laI-OH_II/IMC$I B YCIICIITHOM OCBOCHHH ITWCHUILINHEI B
COOTBCTCTBHH C 3allJIaHUPOBAHHBIMH BUAAMU yqe6H0171 M CaMOCTOSTEIbHOH pa6OTBI 06yqa101u1/1xc51
pasmerensl B CJIO Moodle: http://moodle.nfygu.ru/course/view.php?id=10499 (OI'P),
http://moodle.nfygu.ru/course/view.php?id=10581 (T1P)

PeliTHHrOBBIH perjJjaMeHT Mo JUCHUILIUHE:

MNe | Bua BbInoJiHsieMoii yueOHo# padoThl Kommgectso Komuuaectso Ilpumeuanue
(KOHTPOJIMPYIOIHE MATEPHAJIbI) 6ato (Min) | Gamios (Max)
Henvimanus / Bpewms, uac
Dopmer CPC
1 | PabGora Ha 2 JIP*2=4 4 2 JIP*4=8 3HAHHE TEOPUU;
71a00paTOPHBIX 3aHATHSIIX COCTaBJICHHE KOHCIIEKTa
2 | Ilpomexxyrounoe 2 25 20 B IMMCBMEHHOM BHJIE, TI0
TECTUPOBAHUE 10 BorpocoB*2=40 | Bapuanrtam (Bcero 10
paszzenaM AWCLUIIIMHBL BapUaHTOB)
3 | PI'P 8 16 22 B IIMCHbMEHHOM BHJIE,
3agaun*1=22 WHJIMBUTyaJIbHbBIE
3aJlaHMs 110 BapUaHTaM
4 | CamocrosTensHoe 170 - - MPOBEpPKa B XOJIe
U3y4YEHHE TEM TECTUPOBAHMS, PEILICHHUS
PI'P, na sx3amene
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| AiToro 3a 2 cemectp:

| 184 |

45

70 |

6. @OH/ OLEeHOYHBIX CPEACTB /IJIsl IPOBeeHUsI MPOMEKYTOYHON aTTecTaluu 00y4YarouXcs 1Mo
AUCHUILINHE
6.1. Iloka3zareny, KpUTEPHHU U IIKaJIa OLICHUBAHMS

Konp! onenuBaembIx IToxa3zaTens orieHUBaHUS YpoBHHI Kputepun onenuBanus OrneHka
KOMIMETEHIUH (mo m. 1.2. PI1JI) OCBOCHHUS (meckpunTopsl)
TOTOBHOCTb C | umems npeocmagnenue: 0 Beicokuit Jan monHBIA, pa3BEepHYTHII OTJINYHO
€CTECTBEHHOHAYYHBIX | CTPOEHHH aTOMOB U MOJIEKYIT; O OTBET Ha MTOCTABJIEHHBIH BOIPOC,
MO3NLMKA OLIEHWBATh | BHAAX XHMHYECKOH CBS3U W MoKa3aHa COBOKYITHOCTb
CTpOCHHUE, crocobax ee 00pa3oBaHUS; O OCO3HAHHBIX 3HaHUH o
XUMHAYECKHH U | XUMHYECKHX cHucTeMax JICIUIDIHHE, JIOKa3aTeIbHO
MHHEPANBHBIA COCTaB | (pacTBOpax, KaTaJUTHYECKHX, PacKpbITHI OCHOBHBIE
3eMHOH KOpBI, | IMCHEPCHBIX, TIOJIO’KEHHUST BOIIPOCOB; B OTBETE
Moponornyeckue ANMEKTPOXUMUYECKHX TIPOCIIEKHUBACTCS YyeTKas
0COOEHHOCTH U | cuUCTeMax), MX CBOWCTBAX; CTPYKTYpa, JIOTUYecKast
TEHETHYECKUE TUIIbI | 3HAMb! XUMHUYECKYIO TIOCIIEI0BATENLHOCTb,
MECTOPOXKICHHUIA TEPMHHOJIOTHIO u oTpaxkarouiast CYIIIHOCTB
TBEPIBIX IOJIE3HBIX | TOJB30BATHCS €ro pu packpbIBaeMbIX TIOHSITHH,
HCKOIIaeMbIX NpH | ONIMCAaHUU XUMHYECKHX Teopuil, sBIEHUH. 3HaHHE 110
pelleHn  3aja4 110 | SIBJICHUH; OCHOBHbIE NpeaMETy IEMOHCTPUPYETCsT Ha
paloOHaJIbBHOM Y )51 CTEXHUOMECTPUYECCKUEC 3aKOHbI, q)OHe IIOHUMAaHUsA €ro B CUCTEMC
KOMIIJIEKCHOM Y (dbyHIaMeHTaIbHbIC JTAHHOU HayK{ u
OCBOCHHIO KOHCTAHTHI, CAUHUIIBI ux MECXKIUCTUTIIMHAPHBIX CBSI3EH.
reopecypcHOro U3MEpeHus; 0COOEHHOCTH OTBeT M3JIOKEH JINTEPATyPHBIM
HOTeHIHala HEp | IPOTEKaHUS ¥ BO3MOXKHOCTH S3BIKOM ~ C  WCIIOJIb30BaHUEM
(OITK-4) YIIPaBIIEHUS X0J0M COBPEMEHHOM JIMHTBUCTUYECKOM
XUMUYECKOTO nporecca; TepMHHOJOTMU. Moryr OBITh
CTpOEHUE BEILIECTB B JIOIY I EHBI HEJI0YEThI B
KOH/ICHCUPOBaHHOM OIpeIeIeHNN MOHSATHH,
COCTOSIHUY; 3aBUCUMOCTb UCIIPaBJICHHbIC CTYZIEHTOM
CBOMCTB BeIECTB OT TUIA CaMOCTOSITENIBHO B IIpoIiecce
KPUCTAJUIMYECKOM PELIETKY; OTBETA. B [IPAKTUYECKOM
ymemb! 3aMUChIBATh 3aJlaHUU MOXKET OBITh JIOMYIIEHA
ANEKTPOHHYIO hopmyny aToMa 1 dakrrueckas omubKa.
mr060ro DJIEMEHTA, ba3zoBblii JlaH nonHbIA, pa3BEpHYTHII XopouIo
BaJGHTHOCTM U  CTCNEHH OTBET Ha [IOCTaBJIEHHBIH BONPOC,
OKHUCIICHMSI, OXapaKTepu30BaTh MOKa3aHO yMEHHME BBIJICIHUTH
U TIpelcKasblBaTh CBOWCTBA CyIIIECTBEHHbIE U
3JIEMEHTa U €r0 COEJUHEHUH; HECYIIECTBEHHBIE  INIPHU3HAKH,
JlaBaTh o011y10 MPUYUHHO-CIIEICTBEHHBIE
XapaKTepucTuKy s-, p-, O- CBSI3U. Otser YETKO
3JIEMEHTOB, 3aKOHOMEPHOCTH CTPYKTYPHPOBaH, JIOTHYEH,
HU3MEHEHUS KHCIIOTHO- W3JIOKEH JUTEpaTYPHBIM
OCHOBHBIX M OKHCIHUTEIbHO- A3BIKOM C  HCIIOIBb30BaHUEM
BOCCTAHOBUTEIIBHBIX CBOWCTB B COBPEMEHHOM THCTOJIOTMYECKOM
repuose u TpyIe; TepMUHONOTUU. Moryr OBITH
OIIPENIEINATh JIOITYIIIEHBI 2-3 HEeTOYHOCTH TN
TEPMOANHAMHUIECKYIO HE3HAYHUTEIbHBIC OIINOKH,
YCTOWYHBOCTD BEIIIECTB, UCIIPABJICHHbIE CTYJCHTOM C
HaIpaBJICHHOCTh TIPOLIECCOB, B MOMOIIBIO  TIpernofasatens. B
ToM uuciae  (a3oBbIX, B MPAaKTHYECKOM 3aJJaHUM MOTYT
Pa3IUIHBIX YCIIOBHSAX; ObITH JIOTTYIIIEHbI 2-3
OXapaKTEePU30BbIBATH YCIIOBUS (hakTHIECKHE OIHOKH.
paBHOBECHOTO COCTOSTHUSA Munu- JlaH HemocTaTouyHO MOJHBIA M |  YIOBJIETBO-
CUCTEMBI M  €ro  CIBHUIQ, MaJbHBIA HEZ0CTAaTOYHO Ppa3BEpHYTHII PUTENBHO
TIPUBECTH MEXaHU3M OTBeET. Jloruka "
JIEKTPOXUMHUUYECKOM u MOCJIEI0BATENILHOCTh
XMUMHYECKOH  KOppO3MH H M3JIOKCHUS] IMEIOT HapYIICHHUS.
TIPEUIOKUTH Haumbomnee Jorrymienst OILIMOKH B
s dexTHBHBIC CHIOCOOBI PACKPBITHH MTOHSITHIA,
3aIMTHI; IUIAHMPOBATh yroTpebIeHnI TEpMHHOB.
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XUMHUYECKHE  OKCIIEPUMEHTHI Crynent HE criocobeH
JUTSt MPOBEPKH  HAYYHBIX CaMOCTOSITEITFHO BBIJICIIUTH
TUTIOTE3; 00001maTs CYIIIECTBEHHBIC u
TTOTY4CHHBIC PE3YIIHTATEHI, HECYIIIECTBCHHBIC TPHU3HAKH H
61a0emyb: METOJJUKAMH pacyeTa MPWIHHHO-CIICJICTBCHHBIC
o OCHOBHBIM CBsI3U. B oTBeTe OTCYTCTBYIOT
CTEXHOMETPUYECKUM 3aKOHAM: BEIBOZIBI. YMEHHE PACKPHITH
KOJIMYSCTBA BEILECTBA, MACCHI, 3HaueHue 00OOIIEHHEBIX 3HAHUN
o0bema rasa, MOJSIPHOM Macchbl, HE MOKAa3aHo. PeueBoe
MOJISIPHOM Macchl SKBHBAJICHTA, othopmiteHne Tpedyer
3JIEMEHTHOT O COCTaBa MONPaBOK,  KOPPEKIHH. B
CIIO)KHOTO BEIIIECTBA; pacuera MPAaKTHYECKOM 3aJJaHUH MOTYT
M0 XUMHYECKUM YPaBHCHUSIM; OBITH OMYIICHBI 3 (haKTHUCCKHE
TETUIOBBIX addexToB u OIINOKH.
CKopoCTei peakimii; | He ocBoensl | OTBer mpencraBimsieT  co0Oil | HEyIOBIETBO-
KOJTMYCCTBEHHBIX pa3po3HCHHEIC 3HaHUS c PUTENBHO
XapaKTepUCTHK pacTBopoB CYIIIECTBEHHBIMH OIIMOKAMH 10
3NIEKTPOJIUTOB " BOIPOCY. [MpucyrcrBytoT
HEAJIEKTPOIUTOB: BUJIOB (hparMeHTapHOCTS,
KOHIIEHTpAIIHH, pH, HEJIOTUYHOCTh W3JI0KEHUS.
TEMIICPATypbl ~ KUICHUA U CTyZeHT He OCO3HaeT CBS3b
3aMep3aHusl; KOJINYECTBEHHBIX o0cykmaemMoro Bompoca IO
XapaKTEePUCTHK OKHUCITUTEIBHO- Oowiery c¢ ApyruMu o0ObeKTamMH
BOCCTAHOBHUTEJBHBIX  CHCTEM, JUCIIATUTAHBL OTCYTCTBYIOT
raJIbBAHMYECKUX JJIEMEHTOB, B BBIBOJIbI, KOHKPETH3allUus W
TpoLIecCcax AIEKTPOIIN3a; JIOKa3aTeIbHOCTh  U3JIOXKEHHSI.
MPaKTUIECKUMHU HaBBIKAMU Peun HerpaMoTHasl,
paboThI c XUMHYECKAM TEPMUHOJIOTHS HE
000py/IOBaHUEM U PEAKTUBAMHU UCTIONBb3yeTCsl.
B COOTBETCTBUHU C UHCTPYKLMEH JlononHurenbHbIE 5
WM METOAUKON MpOBEAEHUs YTOUYHSIIOLIHE BOIIPOCHI
SKCTIEpUMEHTA C COOMIOICHHEM mpernojaBaTesl He MPUBOIAT K
TpeOoBaHUH TEXHHUKU KOppEKIIMA OTBETa CTYACHTA.
6e30macHOCTH [IpakTnyeckoe  3amaHue  He

BBITIOJTHEHO.

uny OTBET Ha BOIIPOC

MOJTHOCTBIO OTCYTCTBYET

uny OTKa3 OT OTBETa

6.2. TunoBble KOHTPOJIbHBIE 3aaHUsI (BOIIPOCHI) sl MPOMEXKYTOUHOM aTTecTaluu
DK3aMeH M0 XWMHHU MPOBOIUTCS B (popme cobeceqoBaHUS MO SK3aMEHAI[MOHHBIM OWIIETaM.

OK3aMeHaIMOHHBINA OuJIeT BKIIFOYAET JABa TCOPECTUYCCKUX BOIIpOCa U NPAKTHIECKOE 3aJTaHUC.

Bonpocsel Kk 3k3aMeHy:

1.

oo

OCHOBHBIE TIOJIO)KEHUSI ATOMHO-MOJIEKYJIIPHOTO YUEHHUs: TIOHSTHUS: «DJIEMEHT», «aToOM»,
«MOJIEKYJa», «aTOMHasi €IWHULA MACChl», «OTHOCHUTENIbHAs AaTOMHAs Macca »JJIEMEHTay,
«OTHOCHUTENbHAsI MOJIEKYJISIpHAs: Macca BelllecTBay. BellecTBa NpoCThie U CIIOXKHBIE.

3aKOHBI COXpaHEHUsI MAacChl BEIIECTBA, KPATHBIX OTHOIIEHMM, MOCTOSHCTBA COCTaBa. 3aKOH
ABoraipo, 4uciao ABOrajpo, cieacTBUE W3 3akoHa ABorajpo. lloHATHS «MOJIb», «MOJSpHas
Maccay, «MOJISIPHBIH 00BEM.

IlonsTne SKBHUBaJIEHT. 3aKOH JSKBHBAJCHTOB. BaJeHTHOCTb. OKBHBaJICHTHas  Macca.
DOKBUBaJICHTHBIN 00beM. CrIoCOOBI OmpeieNieHus] SKBUBAJIEHTHOW MACChI CIIOKHBIX COSMHEHUN.
[IepBrie Monenu crpoenust aroma Mogens Y. Tomcona. IIpotuBopeuus monenu. «llnanerapHas
mozens» . Pesepdopma. IlpotuBopeunmst wmomenu crpoeHuss aroma . Pesepdopna
aKcnepuMeHTaIbHbIM JaHHbIM. [loctymnarsl H. bopa. Henocratku monenu atoma o H. bopy.
CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUH atoma. M30Tomnsl.

DHepreTUYecKoe COCTOSIHUE IEKTPOHa B arToMe. KBaHTOBBIE unca.

[IpaBuna 3amosiHEHUsI FNEKTPOHHBIX CIOEB B aroMe (mpuHiun Ilaynu, npuHIMO HauMeHbIIEH
SHEpruu, nMpaBuiIo XyHzaa, npaBuia KieuykoBckoro).
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,
25.
26.
27.

28.
29.

30.

31.

32.
33.

34.

35.

36.

[lepuonnueckuii 3akoH, nepuoauyeckas cucrema 3neMmeHToB [[.M. MeHneneeBa u 3JI€eKTpOHHAA
cTpykrypa artoma. CoBpemeHHas (OpPMYJIMPOBKA MEpHOAWYECKOro 3akoHa. Ilepmonmueckas
3aBUCHUMOCTb  CBOMCTB  3JIEMEHTOB  (PHEpPrus  HOHM3AllMM, CPOJACTBA K  DIEKTPOHY,
IEKTPOOTPULIATEILHOCTH U Pa3MEPOB aTOMOB) OT 3aII0JHEHUS 3JIEKTPOHHBIX CJIOEB.
CoBpeMeHHbIE NTPEACTaBICHUS 0 XUMUYECKOU cBsA3U. KoBaneHTHas cBsA3b. JJIMHa U 3HEPTUs CBA3U.
[ToHsiTHE BaJICHTHOTO yrJa.

[TonsipHOCTB, NONSAPU3YEMOCTH, HACHIIIAEMOCTb, HAIIPABJIEHHOCTh KOBAJIEHTHOM CBSI3H.

OCHOBHBIC TIOJIOKEHUSI METOAA BAJICHTHBIX CBsS3ei. [ MOpHIM3amus aTOMHBIX DIEKTPOHHBIX
opOuTasel mpu 00pa3oBaHUK KOBAJICHTHOW XUMHUYECKOM CBSI3U.

Meton Mmonekynsipablix opouraneil. Crpoenne mosexyn Hz u O2 mo MMO.
JloHOpHO-aKLenTopHas, IOHHAsi U METaNInYecKasi CBSI3b.

MexmonekyaspHble B3aUMOAEHCTBYSI (BaH-A€p-BaalbCOBbI B3aUMOJIEHCTBUS, BOJOPOIHbIE CBS3H).
[lepBBIii 3aKOH TEPMOJUHAMUKMA MPUMEHUTENBHO K XUMHYECKMM cucreMaM. [lonsTus
(QHTAJIBIINA», «CTAHJAAPTHAsS SHTAJIbNNA 00pa3oBaHUM». TepMOXMMMUYECKHUE YpaBHEHMs. 3aKOH
I''1. I'ecca. CnenctBue u3 3akoHa ['ecca.

Bropoii 3akoH TepMOIMHAMUKN TPUMEHUTEIBHO K XUMHUYECKUM cucTeMaM. [ToHsTre «oHTponus»,
«cTaHaapTHas sHTponus». CiencTeue u3 3akoHa I'ecca.

Bo3MOXHOCTh MpOTEKaHUs] XUMHUYECKOW peaklMy. DHTAJIbIIMUHBIA U SHTPONUUHBIN (DaKTOPBHI.
Ouneprus ['m06ca. Bnusinue TemnepaTypbl Ha MPOTEKaHHE XMMHUYECKUX PEaKIIUA.

@daxTopsl, BIUSAIOLIME HA CKOPOCTh XUMUYECKOW peakIui: KOHIEHTpalus (3aKOH JAeHCTBYIOMIMX
Macc), TeMreparypa (TemrnepaTypHbIi KOAQOUIIMEHT peakuu), SHEPTUs aKTUBALIUH.

Kartanu3. Mexanu3mbl katanusa. Bunael karanm3za. [IpuMeHeHne KaTalau3aTtopoB B XMMHYECKHX,
OMOJIOTHYECKUX, TEXHUUECKUX CHCTEMaX.

Xumuueckoe paBHoBecue. KoHCTaHTa XMMHUYECKOro paBHoBecus. llpaBuma cmemenus
xumuueckoro pasHosecus (mpunuuin Jle [lartensbe).

PactBopbl. Busbl pacTBopoB (kKiaccudukaius Mo pa3IndHbIM npru3HakaM). CriocoObl BEIPKECHHS
KOHIIEHTPALIUHA PACTBOPOB.

[Iponeccel pactBopeHus. IIOHATHS «COMBBATHI), «TUAPATHD?, «KPUCTAJUIOTUIPATHD.
PacTBoprMOCTE BEHIECTB B pa3/IMYHBIX arperarHblXx COCTOSIHUAX. DaKTOphl, BIMAIOIIME Ha
pPacTBOPUMOCTH BEIIECTB. 3aKOH paclpeeaeHus. DKCTPAKIIHS.

3akon ['enpu u 3axoH Payns s uueanbHbIX pacTBOPOB. DOynmrockonus. Kpuockomusi.

OcmMmoc. Ypasaenue Baut-I'odda 11 onpeneneHuss 0CMOTHYECKOTO JaBICHUS.

PactBopel smekTposiutoB. Teopus snektposurudeckoil auccouumaruu C. Appenmyca u [.U.
Meunneneesa.

[TokazaTenu MpoIECCOB 3NEKTPOJUTUYECKON JUCCOLUMALMU: CTENEHb JUCCOLMALNNA, KOHCTaHTa
JUCCOLMALMH, KaXKyIAsACs CTENEHb JUCCOUUALNH, AaKTUBHOCTD 3JIEKTPOJIUTA.

PaBHOBecue B pacTBOpax MajaopacTBOPUMBIX JIEKTPOIUTOB. [IponsBeneHne pacTBOPUMOCTH.
DneKTpoauTHYECKas auccouuanus BoAbl. Bomopomusiii mokaszarenb. CrocoObl ompeneseHus
BOJIOPOJHOTO MOKa3aTeJsl.

I'unponuz conet. Ilokazatenu mnporeccoB Tuaponn3a (CTENeHb THAPOIU3a W KOHCTaHTa
ruaposuza). GakTopsl, BIUSIONIME HA 3TU IPOIECCHI.

[TonsitTne 00 OKUCIMTENHHO-BOCCTAHOBUTEIBHBIX Mpolieccax. CTeneHb OKucieHusa. Baxheiinue
OKHUCJIUTEIN U BOCCTAHOBUTENH, 3HAYCHHUE B IPOMBIIILIIEHHOCTH U OBITY.

Meton 3nekTpoHHOTO O6anaHca. MeTol MOHHO-MOJIEKYIISIPHBIX MMOTYpeaKIIHiA.

XUMHYECKUE UCTOYHUKHN NIEKTPUUECKON dHEPruu. DneKTpoausle norteHnuansl. J/C. YpaBHenue
Hepucra 1 onpeneneHns a1eKTpOAHBIX TOTEHIINAIOB.

CrangapTHbI BOJOPOAHBINA 21eKTpoA. CTaHIapTHBIN 3JIEKTPOJHBINA NOTEHIHAN. Psaa HanpsokeHni
METaJlJIOB.

OnexTponu3 M ero 3akoHbl. llociaenoBaTesNbHOCTH ANIEKTPOAHBIX mpoueccoB. [Ipumenenne
IEKTPOJIN3A.

Koppo3us u 3amura MeramioB. Buasl koppo3un. @akTopsl, BAUAIOLIME HA CKOPOCTh KOPPO3HH.
CrniocoOblI 3alIUThl METAIIOB OT KOPPO3HH.
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Tumnosoe MNPpaKTUIECKOE 3aJaHUE

©CoNr N E

Onpenenuts MOJISIPHYIO MacCy BELLECTBA.

CdhopmynrpoBaTh 3aKOH HITH MOJIOKEHHE.

VYka3arb TUII CBA3U B COEAUHEHUSAX.

Hamnucartsb anexkrponorpaduyeckyio popmyiy 35ieMeHTa.

CocraBuTth cxemy BemiectBa no MMO.

CocTaBUTh KHHETUYECKOE YPAaBHEHUE VI PEaKIUU.

CocTaBuTh 3JIEKTPOHHBIN OajlaHC U 3JIEKTPOHHBIE Nostypeakiuu aias OBP.
CocTaBuTh CTPYKTYpHYIO (POPMYILY BEILIECTBA.

Onpenenutb HOPMAIBLHOCTh PacTBOpA.

Kputepuu onenku:

Komnerennun

XapaKTepncTnKa 0oTBETAa Ha TeOpETI/l‘IECKI/Iﬁ BOIIPOC / BBITIOJTHEHH S
MPAKTHYECCKOI0 3aIaHUS

KomunuecTBO
HaOpaHHbIX
0aJ1J10B

OIIK-4

Jlan monHBINA, pa3BepHYTHI OTBET Ha TMOCTaBIEHHBI BOMPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH MO IUCUUIUIMHE, JOKA3aTENbHO PACKPBITHI
OCHOBHBIE IOJIOXKEHHS BONPOCOB; B OTBETE MPOCIIEKHUBAETCS UY€TKas CTPYKTYpa,
JIOTWYEecKasl I0CIEJOBaTeIbHOCTh, OTpPaXkarollas CYIIHOCTb PAaCKPbIBAEMBIX
NIOHSTHUI, TEOPHH, SIBJIICHWH. 3HaHWE O MPEIMETY JIeMOHCTpUpyercst Ha (oHe
MOHUMAaHMA €ro B CUCTEME JaHHOW HayKU U MEXIUCUMIUIMHAPHBIX cBs3eil. OTBeT
U3JIOKEH  JIMTEPaTypHBIM  SI3BIKOM  C  HCIIOJB30BAaHHWEM  COBPEMEHHOM
JIMHTBUCTUYECKOW TEPMUHOJNOTMH. MOryr OBbITh JIONyIIEHbl HEIOYEeThl B
OIpeIeIeHNH TIOHATHH, UCTIpPaBIEHHBIE CTYJACHTOM CaMOCTOSTENIBHO B TIpollecce
OTBETA.

B npakTuueckoM 3aJlaHuU MOXKeT ObITh JonyieHa | dakTudeckas ommuoKa.

24-30 6.

JlaH MoJIHBIA, pa3BEepHYTHIA OTBET Ha MOCTABJICHHBIM BOIPOC, MIOKa3aHO YMEHHE
BBIJICTIUTh CYILIECTBEHHBIE U HECYIIIECTBEHHbIE TPU3HAKH, TPUIMHHO-CJICICTBEHHbIE
cBs13u. OTBET 4ETKO CTPYKTYPHUPOBaH, JJOTUUEH, U3JI0KEH JTUTEPATYPHBIM S3bIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHON THCTOJIOTHYECKOH TEepMUHONIOTMH. MoryT OBITh
JOMylieHbl 2-3 HETOYHOCTH WJIM He3HAYMTENbHble OLIMOKH, MCIPaBICHHBIC
CTYJICHTOM C ITOMOIIIBIO TIPENoJaBaTes.

B npakTrdeckoM 3aiaHiK MOTYT OBITh TONYIIEHBI 2-3 (aKkTHYeCKHe OIUOKH.

16-23 6.

JlaH HenoCTaTOYHO NOJHBIM M HENOCTATOYHO pa3BepHYThIM oTBeT. Jloruka u
MIOCIIEIOBATENIbHOCTD M3JIOXKEHHST HMMEIOT HapymleHus. JlomymieHsl OIMOKH B
PAcKpBITUM TOHATHH, ymoTpeOneHuu TepMuHOB. CTymeHT He CrIocoOeH
CaMOCTOSITETIEHO BBIIEINTh CYIIECTBEHHBIE M HECYIIECTBEHHbIC NPH3HAKH U
NPUYMHHO-CIICICTBEHHbIE CBA3U. B OTBeTe OTCYTCTBYIOT BBIBOABL YMEHHE
packpbITh 3HaueHHWe OOOOIIEHHBIX 3HAHMU He Moka3aHo. PedeBoe odopmiieHHe
TpeOyeT MomnpaBoK, KOPPEKIIHH.

B npakTrdyeckoM 3alaHiK MOTYT OBITh JONYIIEHbI 3 (h)aKTUUECKHX OIIHOOK.

6-15 6.

OtBer npenacTaBiseT cOO0H pa3pO3HEHHBIE 3HAHUS C CYIIECTBEHHBIMHU OIINOKAMH
no Bompocy. IIpHCyTCTBYIOT (parMeHTapHOCTb, HEIOTMYHOCTD H3JIOKEHHUS.
CTymeHT HE OCO3HAeT CBS3b OOCYKIZaeMOro BOIPOCa MO OWIIETYy C APYTUMH
O00BEKTaMH  JUCHMIDIMHBL.  OTCYTCTBYIOT — BBIBOABI,  KOHKpETH3aLHUs |
JOKAa3aTeJIbHOCT  M3JIOKEHWA. Peup  HerpaMoTHas, TEpMHHONOTUS  He
ucrone3yercs. JlomomHUTENbHbIE M YTOYHSIONINE BOIPOCH IpenojaBatels He
TPUBOJAT K KOPPEKIIMU OTBETA CTYICHTA.

[NpakTuyeckoe 3aaHue HE BBIOIHEHO.

uiu OTBET Ha BOIPOC MOITHOCTBIO OTCYTCTBYET

unu OTKa3 OT OTBETA

0-5 6.
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6.3. MeTtoauueckre MaTepualibl, ONPEIEIISIONINE IPOLEAYPhl OLICHUBAHUS

XapakTepuCTHKHU NPOLeaypbl

Bup npouenypsl

9K3aMCH

Iens npouenypsl

BBISIBUTH CTeNeHb chopMupoBaHHocTH KomnereHunn OITK-4

JlokanbHbIe aKTBI By3a, | [lomoxkeHne O TNPOBEACHUM TEKYIIErO KOHTPOJISl yCIHEBAEMOCTH U
periiaMeHTHUPYIOIIE MPOMEXKYTOUHOH aTTecTanuu ooy4daromuxcst CBOY, Bepeus 3.0, yrBep:KIaecHO
MIPOBEICHUE MTPOIIETYPHI pexrtopom CB®Y 19.02.2019 .
[onoxenue o GamnbHO-pedTHHTOBOM cucteMe B CBDY, Bepcus 4.0,
yrBepxaeHo pektopom CBOY 21.02.2018 r.
CyOBbeKTHI, Ha KOTOpBIX | CTyZAEHTHI 1 Kypca crienuanuTera

HalpaBJieHa Npoleaypa

Ilepuon npoBeneHus NpoUeayphl

Becennssa OK3aMCHaIllMOHHaA CCCCUsl

TpeOoBaHUsS K MOMENICHUSIM U
MaTepHaTbHO-TEXHUYECKIM
cpencrBam

TpeboBanus k 6aHKY OIEHOYHBIX

CpEJIICTB

Onucanue MPOBEICHUs | DK3aMeH MPUHUMAETCs B YCTHOW (opMe mo OumsieraM. DK3aMeHAI[MOHHBIH

MIPOLEAYPHI Omyer 1O [UCHUIUIMHE BKIIOYAeT JBa TEOPETHYECKHMX BOMpoca U
MIpaKTHYECKOe 3aJaHne. Bpemst Ha moaroToBKy — 1 acTpOHOMHYECKHIT Yac.

[xansr oueHnBanus | [llkama oneHnBaHus pe3ynpTaToB MpuBenaeHa B 1m.6.2. PIT/]

pPE3yNbTATOB

PesynpTaThl nponenypsl

B pesynbrate caaun Beex 3amanuii 1yt CPC crynenTy HeoOXoaumo Habpath
45 6asnoB, 4TOOBI OBITH JOMYIIEHHBIM K 9K3aMEHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepeyeHb OCHOBHOI1 M IONIOJTHUTEJIBLHOM Y4eOHOH JTUTEePaTyPhbl, HEOOXO0AUMOI1 IJIs1 OCBOCHUS

JAUCIHUIIIINHBI
e DIIEKTPOHHbBIE
ABTOp, Ha3BaHNE, MECTO U3AAHUS bubmmorexa H3naH§1€1: TOYKa
I/I3IlaTeJ'I’I>CTBO FOI[’I/BI[aHI/IH yqe6H(;I71 Hamane TH (@) JIOCTyTIa K Kommuecto
i rpuda, BUI CB®Y, xon-
JIUTEPATYpHl, BU] U XapaKTEPUCTHKA UHBIX pecypcy CTY/ICHTOB
MH(OPMAaIMOHHBIX PECYPCOB rpuga 5o (HanmMeHOBaHME
K3EMILIAPOB | C. 5B CBOY)
OcHOBHas TuTeparypa’
1 AxumoB JL.U., TlaBmor A.M. Xumwms: | Pexkomenmora
yueObHOe mocodue. — CII6: Caskr- HO
[erepOyprekuit rocynapcTBeHHbIll | PenakimoHHo-
APXHUTEKTYPHO-CTPOUTENBHBIN W3aTeNbCKUM - 3BC IPRbooks 40
YHHUBEPCUTET, 9BC ACB, 2011 COBETOM
[DnexkrponHoe uznanue]. — CIIorACY
http://www.iprbookshop.ru/19054.html
2 I'muaka H.JL. OOmas xumusa. — M.: Homymieno
Wurerpan-Ilpecc, Kuopyc, 2009 (u Gonee MBuCCO 25 - 40
no3aHue u3ganus). 752 c. CCCP
3 ['muaka H.JI. O6mias xumust / on pea. B.A. Jonymeno
ITonkosa, A.B. babkosa. — M., 2010. 886 c. MBuCCO 20 - 40
CCCP
4 CemenoB 1.H. Xumusi: yueOHuK Juis By30B | PexomeHnmoa
/ L.H. Cemenos, N.JI. Ilepdunora. — CII6.: Ho MO P®
XUMM3OAT, 2016. [DneKkTpoHHBIN - 3BC IPRbooks 40
pecypc]. —
http://www.iprbookshop.ru/49800.html
JlononuurtenbHas Iureparypa
1 Aptemenko A.W. Oprannyeckas xumus. — | Pekomenmosa 23 ) 40
M.: Bercur. mkoga, 2000. Ho MO P®
2 bapcykoBa JIL.I., Boctpukosa I.1O.,
I'masxoB C.C DuzHKO-XUMHUSA u
TEXHOJIOTUSL  MONUMEPOB, IOIUMEPHBIX
KOMITO3UTOB! y4ueOHOe nocobue
[OnextporHoe wu3manme]. — Boponex: - 3BC IPRbooks 40
Boponexckuit rOCYAapCTBEHHBIN
APXUTEKTYPHO-CTPOUTEIbHBIHA
YHUBEPCHUTET, 9bC  ACB, 2014.
http://www.iprbookshop.ru/30852.html
3 bpysxko M.I. Xumuss U TEXHOJIOTHS
nonuMmepoB: ydebHoe mocodbue / M.I.
Bpysxko, JI.C. I'puropseBa, A.M. Opinoa. —
M. MOCIEOBCKI/II/I roCyNapCTBEHHBIH . 3BC IPRbooks 40
CTpoUTEeNbHBIA yHUBepcuTer, At Ilu Dp
Menmua, O6C ACB, 2016 [DaeKTpoHHBIH
pecypce]. —
http://www.iprbookshop.ru/40956.html
4 I'muaka H.JL 3amaum w ympakHEHHS IO Hormymmeno
obmeit xumun. — M.: Hurerpan-Ilpecc, MBuCCO 57 - 40
2009, 2007 (u Gomee MO3THNE U3TAHUA). CCCP
5 3axapoBa O.M. [TecroBa n.n.
Opranndeckas xumusi. OCHOBBI Kypca. —
Hwxuuit  Hosropoa:  Hwmxeropopckuit
roCyIapCTBEHHBIH ApXUTEKTYPHO- - 3BC IPRbooks 40
crpoutensHbl yHUBepcuter, OBC ACB,
2014 [DmexTponnoe n3nanve].

http://www.iprbookshop.ru/30816.html

3 PexomeHjtyeTCs yKa3bIBaTh He Gonee 3-5 NCTOYHUKOB (C Tpudamu).
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http://www.iprbookshop.ru/19054.html
http://www.iprbookshop.ru/49800.html
http://www.iprbookshop.ru/30852.html
http://www.iprbookshop.ru/40956.html
http://www.iprbookshop.ru/30816.html

KoBansuykoBa O.B., Eropoa O.A.
Xumusi. Koncmekr nexmmil.  YdueOHOe
nocobue. — M.: Poccuiickuii yHHBepcUTET
Ipyx0bl HapogoB, 2011 [DaexktpoHHOE
u3aaHue].
http://www.iprbookshop.ru/11429.html

SBC IPRbooks

40

Kopoun H.B. OOmas xumums. — M.:
Bricmas mxoma, 2003. 557 c.

PexomennoBa
HO MO PD

41

40

Kypc oOme#t xwumun: VYueOHUK IS
crynentoB By3oB / H.B. Koposun, I'.H.
MacnennukoBa, JL.I'. I'ycekoBa u ap. Ilox
pen. H.B. Koposuna. — M.: Beici. mikona,
1981.

Homymieno
MBuCCO
CCCP

20

40

MaxkapoBa O.B. Heopranuueckass xumus.
YuebHoe nocobue. — CapatoB: Aii [lu Op
Menua, 2010 [DaekrtpoHHoe u3gaHuUE].
http://www.iprbookshop.ru/730.html

9BC IPRbooks

40

10

[orymnsea H.A. Kypc JIEKIUH-
npe3eHTanuil «OCHOBBI OOIICH XUMHI,
«OCHOBBI XMUMMHU 3JEMEHTOBY», «OCHOBBI
OpPTaHUYECKOW XMMHUN»

CJ10 Moodle
http://moodle.n

gu.ru/course/view
.php?id=10499 u
Jp.

40

11

Crace H.®. CnpaBounuk mo oOmei
HEOpraHN4YeCcKOi XUMUH: y4eOHoe
nocoowue. - Tomck: Tomckuit
NOJIMTEXHUYeCKuil  yHuBepcuter, 2014
[DnexrponHoe u3gaHue].
http://www.iprbookshop.ru/34718.html

PexomennoBa
HO B Ka4eCTBE
y4eOHOro
mocoous
PenakimonHo-
H3aTeIbCKIM
CBETOM
Tomckoro
MMOJIUTEXHUYECC
KOT0
YHUBEpPCUTETA

SBC IPRbooks

40

12

Xumusi: yqeOHOe 1ocoOUe JUisi CTY/ICHTOB
3a04HOM  (opMBl  OOy4eHHS  BCex
HAIpaBJICHUH MOATOTOBKU OakalaBpoB /
I'T. KpuBmeBa [u gap.]. — Boponex:
Boponexckuit rOCYAAapCTBEHHBIN
APXUTEKTYPHO-CTPOUTEIbHBIHA
YHUBEPCHUTET, 3BC ACB, 2013
[DnexTpoHHBIN pecypc]. —
http://www.iprbookshop.ru/22675.html

OBC IPRbooks

40

13

Yukun E.B. Xumus: ydue6Hoe mocobue /
E.B. UYuxun. — Tomck: Tomckuii
TOCYIApCTBEHHBIA YHUBEPCUTET CHCTEM
VIIPaBIEHUSI W PATUOIIEKTPOHUKH, OIb
Konrent, 2012 [DnexTpoHHBIN pecypc]. —
http://www.iprbookshop.ru/13873.html

9B5C IPRbooks

40

Meroanueckue pa3paboTKU By3a

3aiineBa H.B. JlaGopaTopHbIi mpakTHKyM
1o o6meii xumun. — Tomck, 2006.

PexomennoBa
Ho JIBPYMIT

150

40

IlorynseBa HN.A. KonTponbHo-
N3MEpPUTENbHBIE MaTepHAIIBI 1o
IUcIUIUInHE «XuMus»y. Paspensr «OOmas
XUMUSD), «XHUMHSA 37I€MEHTOB», «OCHOBBI
OpraHMyecKol xumum». — HeproHrpy,
2015.

50

40
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http://www.iprbookshop.ru/11429.html
http://www.iprbookshop.ru/730.html
http://moodle.nfygu.ru/course/view.php?id=10499
http://moodle.nfygu.ru/course/view.php?id=10499
http://moodle.nfygu.ru/course/view.php?id=10499
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http://www.iprbookshop.ru/22675.html
http://www.iprbookshop.ru/13873.html

OJNEeKTPOHHBIE PECYPCHI

Xumus. IlomroroBka k EID: mpakt.
rmocodue IO  BBINOJHEHUIO TECTOBBIX

3aJaHU. [QnexkrpoHHbIe TEKCTOBBIC
nansbie]. — M.: HoBas mikomna, 2009.
W3zrorosurenu: 000 «Ypanbckuit

SJIEKTPOHHBINA 3aBomy. Jlun. MIITP PO
cepust BAD Ne 77-15 ot 21.09.2007, OO0
«Cenenay. Jlunensuss BAD Ne 77-246 ot
21.07.2006, OOO  «PemmuMacrep».
JInnensus BA® Ne 77-41 or 15.10.2007,
000 «uck Ipo ITnrocy. Jlunenszus BAD
Ne  77-292  or 12.02.2008, OOO
«Penrallpom». Jlunensns BA® No 77-242
ot 31.03.2006.
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8. [lepeuenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKANMOHHO# ceTH « MHTepHET» (1aJ1ee
CeTB-HHTepHeT), HeOGXOlII/IMBIX OJA OCBOCHUHA JUCHUIIJINHBI

1) DnexkrpoHHas nHGpOpMaIMOHHO-00pa3oBaTebHas cpeaa «Moodlex:
http://moodle.nfygu.ru/course/view.php?id=10499 (OI'P),
http://moodle.nfygu.ru/course/view.php?id=10581 (T1P)

2)

9. Onncanue MaTepHaJIBHO-TeXHI/I'leCKOi;I 63351, HeoﬁXOIlHMOﬁ AJIs1 OCYHIECTBJICHUA

Oﬁpa3OBaTeJIBHOFO npouecca mo IMCUMIIIMHE

Ne Buabl yueoHbIX HaumeHoBaHMe ayquTopuii,
. . Ilepeyenn oGopyroBanus
n/n 3aHATHIT® Ka0MHeToB, JabopaTopuii u mp.
1. | JleknnoHusIe MynbTUMeTMITHBIA KAOMHET NuTepakTuBHAs 10CKa,
3aHATUSA HOYTOYK, MYJbTUMEAUNHBIN
IIPOEKTOP
2. | IlpakTrueckue VYyeOHnas nabopaTopus XUMHUU XUMHYECcKas 1ocyaa u
3aHSATUSA (xabuner Ne 108 VJIK) creruaibHoe 000pyI0BaHUE,
(J1abopaTopHBbIE HarpeBareilbHble TPUOOPHI,
paboThI) XHUMHYECKHUE PEaKTHBBI
3. | CPC Aynutopuu i CPC (A511 YVAK, Kommnsrorep ¢ BBIX0/I0M B
402 VJIK) WNHTepHeT

10. Mepeyens uHGOPMAIMOHHBIX TEXHOJIOTHii, HCIOJIB3YEeMBIX PH OCYIIECTBJIEHHH
00pa30BaTeIbHOIO MpoIlecca Mo JUCHUIINHE, BKJIKYAs NepeyeHb MPOrpaMMHOro odecredeHnst
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
10.1. [Tepevyerpr MHGOPMAITMOHHBIX TEXHOJIOTHH, UCTIOJIB3YEMBIX IPU OCYIIECTBIICHUN
00pa30BaTeNLHOTO MPOLEcca 1o AUCHUIIIHE”

[Tpu ocymecTBieHHH 00pPa30BATEIBHOTO MPOIIECcCa M0 TUCIMIUTHHE HCTIOJIB3YIOTCS CIIEAYIOIHE
WH(GOPMAIIMOHHBIE TEXHOJIOTHU:

° WCTIOJIb30BAHNE HA 3aHATHAX JICKTPOHHBIX M3JaHUH (UTEHUE JICKITUH C UCTIOJIb30BaHUEM
ClaiiI-npe3eHTal}i, SJICKTPOHHOTO Y4eOHOI0 OCO0us), BUAEO- U ayAnOMaTEPHAaIOB;
o OpraHu3alys B3auMOoAeHCTBHUS ¢ oOydaromumucs mocpeactsom C10O Moodle.

10.2. [lepevyens mporpaMMHOTO 0OeCIIeUeHUs
MS PowerPoint, MS Word.

10.3. Ilepeuenb uH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM
He ucnons3ayrorcs.

“B mepeyHe MOTYT ObITh yKa3aHbl TaKHe WH(pOPMALMOHHBIC TEXHOJIOIUH, KaK MCIIOJIb30BAHHE HA 3AHSTUSX DJICKTPOHHBIX M3JaHUH (YTEHHE JISKUH A C
HCIOJIb30BaHHEM CIIali/I-TIpe3eHTalUi, 2IEKTPOHHOT0 Kypca JIeKIHii, rpaduIecKuX 00BEKTOB, BUIEO - AyAN0- MaTepranoB (depe3 FIHTepHET), BUPTyalIbHBIX
11abopaTopHii, MPAaKTUKYMOB), CHEIMAIM3UPOBAHHBIX M OQUCHBIX HPOrpaMM, MH()OPMAIHOHHBIX (CIPaBOYHBIX) CHCTEM, 0a3 JaHHBIX, OpPraHH3aIUsL
B3aHMOJIEHCTBHS C 00YJAIOIIMICS IIOCPEICTBOM dIEKTPOHHOM MOYTHI, popyMoB, IHTepHET-TpyIII, CKalill, 4aThl, BHICOKOH HEepEeHICBA3b, KOMIBIOTEPHOE
TeCTHPOBaHHUE, NUCTAHIUOHHBIE 3aHATHS (OMMMIHANbI, KOH(epeHnun), BeOuHap (ceMHHAp, OpraHH30BaHHBIA depe3 IHTepHeT), OATOTOBKA IIP OEKTOB C
HCIOJIb30BaHHEM 3JIEKTPOHHOT0 ohrica MK 000I0UYKH) H T.I.
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http://moodle.nfygu.ru/course/view.php?id=10499
http://moodle.nfygu.ru/course/view.php?id=10581

JIUCT AKTYAJIM3AIIMA PABOYEN TPOTPAMMBI JIJUCHUILIAHBI

Bb1.5.19 Xumus

VYueOnsbIii BueceHnnble U3MEHEHUS IIpenonasarens IIporokoin 3acenanus
rof (®HNO) BBIITyCKaOIIEeH Kadeapbl

(mata, HOMEp), DUO
3aB.Kadenpoil, MoaNuch

B mabnuye yxaszvieaemcs monvko xapakmep usMeHeHull (Hanpumep, usmMeHeHue memul, CRUCKA UCIOYHUKO8 NO meMe Uil
memam, Cpeocme nPOMeNCYMoUHO20 KOHMPOJis) ¢ YKa3aHuem nyHkmos paboueil npoepammol. Camo cooepaicarue usmeHeHut
0QOpMIAEMCIL RPUNOINCEHUEM NO CKBOZHOU HYMEPAYUU.
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