[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WO: Pykosny Anekcanap Bnagnmmuposuy
[omkHocTb: [upekTop

[ata nognucanus: 30.11.2021 14: 28'5MnHHcTepc'rBo HAyKH ¥ BEICIIIE

ro obpasoBanus Poccuiickoit Penepauuu
00pa3soBaTeNbHOE YIPEHK/ICHHAE BBICIIETO obpa3oBaHusl

YHuKanbHbIA nporpamepely é%’&ﬁwoe TOCY/IaPCTBEHHOE aBTOHOMHOE

f45eb7c44954caac05eq/d4E BB ARG Terq i Bt aiddp R TR

111 VHUBEPCUTET UMEHU M.K. AMMOCOBA»

Texuuueckuit mHCTATYT (Gryman) OTAOY BO «CB@Y» B r. Hepronrpu

Kadenpa o6meobpa3oBaTeIbHbIX TUCIHUIIIAH

PaGouas mporpaMma JUCIHIUTAHBI

b1

.0.16 Xumus

JUIsi IPOTPaMMBbl OakanaBpuaTa
T10 HATIPABIICHHIO 0T OTOBKH
13.03.02 — DeKTpOIHEPreTHKA U STEKTPOTEXHUKA
HamparneHHOCTh IPOTPaMMBL: DIEKTPOOGOPYIOBAHHE H DIIEKTPOXO3IHCTBO IpeNIpUATHH,
OpraHu3alnii i yupexKIeHun
®opma 00ydeHHs: 3a809HAST

Agtop: TTorynsiesa M. A., k.6HOILH., HOLEHT Kadenpbl 061meo6pa3oBaTeIbHBIX IUCIIUILIAH,

e-mail: irawalker@rambler.ru

PEKOMEHIOBAHO OJIOBPEHO ITPOBEPEHO
IIpencrasutens kahenpst O | IIpencrasutens kade, /pm

g /| OImAIIL _ _ / | HOpMOKOHTPOJTb B COCTaBE
N.A. Tlorynsiepa HB. Jlux ¢ 7 OIIOIT mpoiinen
W.0. 3aBemyromero kadenpoit | M.o. sasenyromero kapeapoir | Crnenmamgcr YMO
7 B e /| DImAIII W) ' / / /
U.A. Tlorynsesa M.A. MycaxaeB Cocteeecole CFp
npotokon Ne & npotokon Ne f
or«2fy 84 2020r. |or«siZ» g5 2020r. |«2$ EF 2020 T.

T
/’"‘\

npotokon YMC Ne & ot «&F»; "

PexoMeHI0BaHO K YTBEPKICHHUIO B %wrm'@ﬁ

[pencenarens YMC ég 7 g.Ei/A Q)

3aB. OUOTHOTEKOH

g"y— (A prpech

2 I ak 2020 .

BIIE

=='“aez,¥

Heprourpu 2020



1.1. Ilesb ocBOEHMSI U KPATKOe COAep KaHue U CHUTITHHBI

1. AHHOTAIIUA

K pado4eil mporpaMmme I CHUNINHbBI

B51.0.16 Xumus

Tpynoemkocts 3 3.¢.

Llenb ocBoeHus: yrayOiaeHHE HMMEIOLIUXCS MPEACTABICHUM M IOJy4YEeHUE HOBBIX 3HAHUH U
YMEHUH B 00JaCTH XUMHHM, 0€3 KOTOPBIX HEBO3MOYKHO PEIIEHHE COBPEMEHHBIX TEXHOJOTHYECKHUX,
HKOJIOTHYECKUX, CHIPHEBBIX U SHEPTETUYECKHUX MPOOIIEM, CTOSIIIUX MEPE]] YETIOBEUECTBOM. .

Kpartkoe copepxanue nqucuuiuivibl: CTexuoMeTpuueckue (KOJIMYeCTBEHHbIE) COOTHOLIEHUS B
xumuu. CTpoeHue aToMa M NEpPUOAMYECKass CUCTEMa XMMHYECKHMX 3JIEMEHTOB. XUMHYECKasl CBS3b.

TepMO,I[I/IHaMI/IKa N KHHCTHKa XHMHYECCKHUX IIPOLECCOB.

PactBophl. JlucriepcHble  CHUCTEMBI.

DnekTpoxumudeckue npouecchl. Koppo3us. XuMusi BBICOKOMOJIEKYISIPHBIX COCTMHEHUM (ITOJIUMEPHI;

HAHOCTPYKTYPBHI).

1.2. llepevyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00yUeHHs 10 JUCHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTEIbHOI NPOrpaMMBbl

[Tnanupyembie HaumenoBanue nnaukatopa | IlmaHupyeMblie pe3ynbTaThl 00YICHHS 110

pe3yabTaThl OCBOCHUS JIOCTH>KCHHST KOMIIETEHIIUN JTUCLUTIIINHE

POrPaMMBI
(conmepskaHue U KOJIbI
KOMITCTCHIIHH )

cnocobHocth mpumenats | OIIK-2.1. [Ipumensier umemv npeocmasieHue:. O CTPOSHHUU
COOTBETCTBYIOILLIUIA MaTeMaTUYECKUH armnapar aTOMOB M MOJIEKYJI; O BUJAX XUMHYECKOU
(bu3NKO-MaTEeMaTHUECKUH | aHAIUTUYECKOM T€OMETPHH, CBSI3M M crmoco0ax ee o0pa3oBaHUS; O
amnmapar, METOBI | JIMHEWHOU anreOpsl, XUMHYECKUX  CHCTeMax  (pacTBopax,
aHamM3a u | iudpepeHnnanbHOro u KaTaJIUTHYECKHUX, JIMCTIEPCHBIX,
MOJICTTUPOBAHUS, WHTETPAIbHOTO UCYUCIICHUS anekTpoxumudeckux cucremax, BMC), ux
TEOPETUYECKOTO U | GyHKIIMHM OJHOW MEPEMEHHOM | CBOMCTBAX;, O Ha3HAUYeHUH U 0O0IACTIX
JKCIIEPUMEHTAIIBHOTO OIIK-4.1. lemoncTpupyer NIPUMEHEHNST  OCHOBHBIX ~ XUMHYECKHX

WCCIIEIOBaHUS npu | 3HaHHE obOmacTei BEIIECTB U UX COCTUHEHU;
pelIeHnn MIPUMEHEHUS, CBOWCTB, 3HamMb.  OCHOBHBIE  3aKOHBl  XHMHH;
npodeCcCrOHATbHBIX XapaKTEPUCTHK U METOJIOB KJIacCU(UKAIMIO U CBOMCTBA XUMHUECKIX
3amay (OI1K-2); HACCIENOBAHUS DJIEMEHTOB, BELIECTB W COEIUHEHHIA,
CIOCOOHOCTH KOHCTPYKIIMOHHBIX 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKHX
UCIONIb30BaTh CBOWCTBA | MaTepUajoOB, BEIOUpAET nporeccoB U (hakTophl, BIMUAIOLINE Ha
KOHCTPYKIITMOHHBIX U | KOHCTPYKIIMOHHBIE MaTEPHAJIbl | CKOPOCTh W HANpPaBICHHE XUMHUYECKHUX
AIEKTPOTEXHUYECKHUX B COOTBETCTBUU C peakuuii; OCHOBHBIE 3aKOHOMEPHOCTH
MaTepuajoB B pacyerax | TpeOyeMbIMU MPOTEKAHUS AIEKTPOXUMHUYECKHIX

[apaMeTpOB U PEKUMOB | XapaKTEPUCTUKAMU JJIs MPOLIECCOB;
npodeccnoHanbHOM UCIOJIb30BaHNUs B 00JaCTH yMmemb: IUTAHUPOBaTh  XUMHYECKHE
nestensHocTH (OITK-4) | mpodeccnonanbHOM SKCIIEPUMEHThI I MPOBEPKH HAyYHBIX
IEeATEIILHOCTH TUIIOTES; 0000mmare MOJTyYeHHBIE
pe3yabTaThl,

61a0emv;  METOAWUKAMH  pacyera Io

OCHOBHBIM CTEXMOMETPUYECKUM 3aKOHAM:
KOJIMYECTBAa BEIIECTBA, MAacChl, O0BbeMa
rasza, MOJSIPHOM MaccChl, MOJISIPHOH Macchl
OKBUBAJEHTa,  DJIEMEHTHOTO  COCTaBa
CIIO)KHOTO ~ BEIECTBAa;  pacyera 1o
XUMHUYECKUM YPaBHCHUAM, TEIIJIOBBIX
5pPEeKTOB M CKOpPOCTEH  peakiui;




KOJINYECTBEHHBIX XapaAKTEPUCTUK
pacTBOpoB AIIEKTPOJIUTOB u
HE3JIEKTPOJIMTOB: BHIOB KOHLEHTPALMH,
pH, Temneparypbl KUIEHUs U 3aMep3aHus;
KOJIMUECTBEHHBIX XapaKTEePUCTUK
OKHCIIMTEIbHO-BOCCTAHOBUTEBHBIX
CHCTEM, TalbBaHMYECKUX JIIEMEHTOB, B
IpoLeccax EKTPOIIN3a,

IPaKTUYECKMMU HaBbIKaMH paboThl ¢

XUMHYECKUM 00opyIOBaHHEM u
peakTuBaMu B COOTBETCTBUHU c
WHCTPYKUMEN WA METOIUKOM ITPOBEICHUS
JKCIIEPUMEHTA c co0uroIeHrEM

TpeOOBaHMI TEXHUKU OE30MACHOCTH.

1.3. MecTo AMCHUIIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

Nnnekc HaumenoBanue Ceme | Haekchl 1 HAMMEHOBaHUS y4EOHBIX TUCLUILINH
JUCLATIIINHBI CTp (Moyneit), IpakTHK
u3yue U1 KOTOPBIX
HUS | Ha KOTOpbIE OIUPAETCS | COAEp)KAHUE TaHHOU
coJiepKaHue TaHHOU JUCLUTUIMHBI
JUCLUIUIAHBL (MOyJis1) | (MOAYJIs) BBICTYHAET
OIOpOH
b1.0.16 Xumus 1,2 3HAHUS, YMEHHUS U b1.0.04
KOMIIETEHIUH, be3zonacHocth
[I0JIy4YE€HHBIE KU3HEJEATEIIbHOCTH
oOyJaromumMucs B
cpeaHen
0011e00pa3oBaTeIbHON
IKOJIE

1.4. SI3bIk nMpenogaBaHusi: PyCCKUM.



2. O0beM TUCHUMIJIMHBI B 324€THBIX eTHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA aKaleMUYeCKUX YaCOB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npemnojaasareseM (110 BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYIO pa0oTy 00yUaromuxcst

Beinrcka u3 yueonoro iana (rp. 3-bI1-20-20(5)):

KO,I[ W Ha3BAaHUC JUCHMIIIIMHBI I10 y‘le6HOMy IJIaHy

B1.0.16 Xumus

9K3aMeHa B yUeOHOM IIJIaHe)

Kypc n3zydyenus 1
Cemectp(bl) U3yUeHUs 1,2
dopmMa IpOMEKYTOYHON aTTeCTAlUH (3a4eT/9K3aMEH) DK3aMeH
Pacuetno-rpaduueckas pabota, ceMeCTp BBIIIOJHCHHS 2
Tpynoemkocts (B 3ET) 33ET
Tpynoemkocth (B yacax) (cymma crpok Nel,2.3), B T.u.: 108
Ne 1. KonTakTHas padora obyvawmmuxca ¢ | O0bem ayaAuTopHOH Brtu.c
npenoaasareieM (KP), B yacax: paboTHl, NIPUMEHEHUEM
B Hacax JOT unu N0, B
qyacax
O6bem paboTsl (B wacax) (1.1.+1.2.+1.3.): 2+16 -
1.1. 3aHsATHS JIGKIIMOHHOTO TUIA (JIEKLIHHN) 2+4 -
1.2. 3aHaTHsi CEMMHAPCKOTO TUIIA, BCETO, B T.4.: 0+8 -
- CEMHHAPBI (MPAKTUICCKUE 3aHITHS, KOJTIOKBUYMBI 0+4 -
U T.I1.)
- 1abopaTopHbBIE PAOOTHI 0+4 -
- IPAKTUKYMBI - -
1.3. KCP (KOHTpOJdb CaMOCTOSITENIbHON pPaboThI, 0+4 -
KOHCYJIbTAI[1H)
Ne 2. CamocrosTenbHast padora odyqarommxces (CPC) 0+81
(B yacax)
Ne 3. KosmyecTBO 4acoB Ha 3k3aMeH (IIpU HaJIUYHH 0+9

1yKaSI)IBaCTC$I, €CJIM B aHHOTallun 06paBOBaTCJ’ILHOI7[ MporpaMMebl 10 NO3ULNU «CBGI{GHI/IH O IPUMCHCHHUHU JUCTAHIUOHHBIX

TEXHOJIOTUH 1 SJICKTPOHHOI'O O6y‘lCHI/IH)) YKa3aH OTBET «a».
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3. Cozep:xaHue JMCUUILUINHBI, CTPYKTYPHPOBAaHHOE M0 TEMaM C YKa3aHHEeM OTBEJAEHHOI0 Ha HUX
KOJIMYECTBA aKaJeMHYeCKHX YaCOB M BUI0B Y4eOHbIX 3aHATHI

3.1. Pacnipenesienne 4acoB Mo pa3jieiaM U BUAAM Y4eOHbIX 3aHATH

Paznen Bcero KonrakTHas pabora, B qacax Yacel
4acoB CPC
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Xumus Kak pasaen 2 2 - - - - - - - -
€CTEeCTBO3HAHUSL.
CrexuomMeTpuyecKue
3aKOHBI XUMUH (Tema 1)
Bcezo uacos 3a 1 2 2 - - - - - - - - -
cemecmp
XuMus Kak pasaen 86 - - - - - - - - 4 | 5(CT)
€CTEeCTBO3HAHUSL.
CrexuomMeTpuyecKue
3aKOHBI XUMUH (Tema 1)
Crpoenue aroma u 1 - - - - - - - 5(CT)
MIEPUOTUYECKAs CHCTEMA
J .. Menneneena (Tema 2)
XuMHUECKast CBA3b U 1 - - - - - - - 5 (CT)
CTpPOCHHE MOJIEKYII (Tema 3)
O611e 3aKOHOMEPHOCTH 1 - - - - - - - 10 (CT)
XUMUYCCKHUX PEaKIINi
(Temer 4, 5)
PactBopsbl (TeMbl 6, 7) 1 - - - - - - - 10 (CT)
OCHOBBI NIEKTPOXUMHHU - - 2 - 4 - - - 4 (JIP)
(temer 8-11) 17 (CT)
JucnepcHbie U KOJJTOUAHBIE - - - - - - - - 3(CT)
cructeMsl (Tema 12)
XuMHUs IOJTUMEPOB - - - - - - - - 9 (CT)
(BBICOKOMOJIEKYIISIPHBIX
coenuHeHwMi) (Tema 13)
TectupoBatue - - 2 - - - - - 2 (IIT)
PI'P 11 - - ; A T T N A 11
(PT'P)
DK3aMeH 9 - - - - - - - - - 9
Bceeo uacos 3a 2 106 4 - 4 - 4 - - - | 4] 81(9
cemecmp

IIpumeuanune: CT — camocrtosTenpHOe HM3ydeHue Tembl, JIP — cocraBieHue oT4eTOB 1O J1abopaTtopHbIM 3aHsaTusM, [IT —
MOJTrOTOBKA K TecTupoBanuto, PI'P — Hanmcanue pacueTHO-rpaduveckoit paboThI.



3.2. Conepxanue TeM NPOrpaMMbl AU CHHUIIINHBI
Tema 1. Xumusa kak pazoen ecmecmeosnanusn. Cmexuomempuueckue 3aK0OHbl XUMUU

[Ipenmer u 3a1aun XuMuK. XMMUYECKUE 3HAHUS B IPAKTUYECKOM JAEATEIbHOCTH JIOICH. XUMUs
B CHCTEME €CTECTBEHHBIX HaYK.

Hcropus XMMHUU: TIOUCK TIepBO3JIeMeHTa B puiiocopckux yueHusx ApesHeii ['peryn; anxumus,
SATPOXUMHUS; OTKPBITHE MEPBBIX XUMUUYECKUX deMeHTOB. Tpyasl M.B. Jlomonocosa u A.JI. JIaBya3be;
3aKOH COXPaHEHUs MacChl BEIIECTBA; AaTOMHO-MOJIEKYJIIPHOE YUEHUE U YYEHHME O COCTAaBE BELIECTBA.
JIx. JlanbTOH: 3aKOH KpaTHBIX OTHOIIEHU, aTOMHBIN Bec. Kitaccuukaiys 31eMEeHTOB 110 KX aTOMHBIM
Becam. JK. IIpycT: 3akoH mocTosHCTBA cocTaBa. .5, Bepuenuyc: XuMHUUIecKas CHMBOJIMKA, YPABHEHHUSI
XUMUYECKHUX PEAKIMil, yTOUHEHUE aTOMHBIX BeCOB. [ [OHATHSA: aTOMHAas €IMHULIA MaCcChl, OTHOCUTEJIbHAS
aTOMHAsl Macca 3JIEMEHTa, OTHOCUTENbHAsA MOJEKyIsipHas Macca Bemiectsa. JK.JI. I'eit-JIroccak: 3aKkoH
MIPOCTHIX OOBEMHBIX OTHOIIEHWH. A. ABoramapo: 3akoH ABoraapo, uucio ABoraapo. Ilonstue o
KOJINYECTBE BEIIECTBA: MOJIb, MOJISIPHAsI Macca, MOJISIpHBIA 00beM ra3oB. ['a3oBeie 3akonbl. W. Puxtep:
MOHATUE YKBUBAJICHT, 3aKOH YKBUBAJICHTOB. BaleHTHOCT®.

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

Atomuctuueckue runoressl Jemokpura, Y. Hetotona, JI. Jlanerona. OTKpbITHE JIEKTPOHA U
JIPYTUX dJeMEHTapHbIX YacTull. Mozens atoma 1o Y. Tomcony («M3tom B myaunre»). Mozaens atoma
no . Pesepdopay («Ilnanerapuas monensy). [IpotuBopeuuns B Mmoaenu 3. Pesepdopna. OcHoBHOE
IIOJIOKEHUE KBAHTOBOW Teopuu. Mognens atoma nmo H. bopy. KopnyckyisipHO-BOIHOBOW Jyann3m
3JI€EMEHTapHBIX YaCTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAHUYECKHE MPEJCTABICHUS O CTPOEHUHU aTOMa: SOApPO: COCTaB,
3apAl s7pa, aTOMHBIM BEC, NOPSIKOBBIM HOMEpP B NEPHOJUYECKON CUCTEME, U30TOIbl; DJEKTPOHHAs
000J104Ka: 3JIEKTPOHHAsL OpOUTANb, KBAHTOBBIE UKcia (IJIaBHOE, OpOUTAIBbHOE, MATHUTHOE, MarHUTHOE
CIIMHOBOE); 3allOJIHEHHE AJIEKTPOHHBIX ClIoeB: MpUHIMN [laynu, NpUHIUN HaWMMEHbIIEH >HEpPrHH,
npaswiio XyHaa, npasuiia KieukoBckoro.

CocTosiHUE SJEKTPOHHBIX O0OJOYEK SJEMEHTOB U MEPUOAMYHOCTh MX CBOWCTB: HEPIUs
MOHM3ALNH, CPOJCTBO K JIEKTPOHY, JIEKTPOOTPULIATEIBHOCTh, aTOMHBIE PaJINYCHI.

Tema 3. Xumuueckasn céa3p u cmpoenue MoJ1eKy

OcHoBHbIE OJIOKEHUSI Teopuu cTpoeHus BemecTB A.M. bytnepoBa. CoBpeMEHHOE MOHSTHE
XUMUYECKON CBA3U: IHEPTUsi XUMUYECKOH CBSI3H; IJIMHA XUMHUECKOU CBSI3U. BUJIbI XUMHUUECKOW CBA3H.

KoBasieHTHast cBsA3b. MeTON BAJEHTHBIX CBsA3€H. XapakTEPUCTUKH BAJICHTHOW CBS3HU:
HACBIIIAeMOCTh, HAITPABIEHHOCTb, MOJISAPU3YEeMOCTh. | MOpUIN3aIis aTOMHBIX BaJCHTHBIX OpOUTANICH.
MeTton MOJEKyIApHBIX OpOuTael. DINEKTPOHHbBIE CTPYKTYPbl HEKOTOPBIX MOJIeKyl 1o metony MO u
ux cBoiictBa. MoHHAs CBA3b.

Meramueckas CBs3b. MeTauibl, MPOBOAHUKH, TTOTYIPOBOIHUKH, TUIICKTPUKHU.

Bonoponnas cBs3b. MexMonekynsapHble B3auMozecTBus (cuibl Ban-nep-Baanbca).

KomrmiekcHbie coeuHeHuns: HOH-KOMIUIEKCOOOpa30BaTellb, JIUTaHbl, BHYTPCHHSSI U BHEIIIHSS
cdepbl, KOOPAUHAIIMOHHOE YHCII0. MOHO- U MONHUIeHTaTHbIe TUTraHIbl. HOMEHKIIaTypa KOMILIEKCHBIX
coenuHeHuil. Kimaccudukaiuys KOMIUIEKCHBIX COeMHEHHH. Jlucconnanusi KOMIIEKCHBIX COSTMHEHU.
KoHcTanTta ycTOWYMBOCTM KOMIUIEKCHOTO HOHA. l[Ipupoaa XuMuueckoi CBS3M B KOMILJIEKCHBIX
coenuHeHUsX. [I[puMeHeHNe KOMIUIEKCHBIX COSTMHEHUI.

ArperatHoe  cocTosiHME  BemiecTBa.  Kpucraminueckoe W aMOppHOE  COCTOSIHHE.
Kpucrannnueckast pemerka. XuMudeckasi CBsi3b B KpUCTAIINYECKUX TeJlax.

Tema 4. Inemenmut Xumuueckou mepmoouUHaAMuUKu

Buytpennss sneprus. [-il 3akoH TepMOAMHAMUKHA TPUMEHUTEIPHO K XMMHYECKUM CHCTEMaM.
[ToHSATHS «IHTANBIUSN», «CTAHAAPTHAS DHTAIBIUS», «OHTAIBIHI OOpa30BaHUA». DHEPreTHUECKHE
3 dexTh XuMHUeCKuX peakiuid. TepMoxuMudeckne ypaBHeHus. 3akoH ['ecca u ciencreue u3 Hero. [1-
H 3aKOH TEPMOJUMHAMUKHM TNPUMEHHUTEIBHO K XHUMHUYECKMM cucTeMaM. [loHsiTHe «3HTponus»,
«CTaHJapTHasg SHTponus». HampaBieHue NpoTeKaHUs XUMUYECKOW peaKUyH. OHTAJbINUWHBIA U
SHTpONUIHBIN (akTopbl. DHepruss [mOOca. BnusHue Temreparypbl Ha HampaBlieHUE MPOTEKAHUS
XAMHYECKUX PEaKIUM.

Tema 5. Xumuueckana Kunemuka




IlonsaTe cucTeMbl, BUABI XMMHUYECKHX CHCTEM. ['OMOTE€HHBIE M TE€TEPOr€HHBIE PEAKIIMH.
CKOpPOCTh TOMOTE€HHBIX M T€TEPOre€HHBIX peakiuii. DaKkTophl, BIUSIONIME HA CKOPOCTh XUMHUYECKOU
peaKIMu: KOHIIEHTPALKs (3aKOH JCHCTBYIOIIMX Macc), TeMIlepaTypa (TeMriepaTypHblid KO3 GHUIUEHT
peakuuu, npaBuwiio Baut-I'odda), sHeprus aktuanuu. Y paBHeHHE AppeHuyca.

Karanuz wu karanutuueckue cucrteMbl. IIpuMmeHeHHMe KaTanu3aTOpOB B XUMHUYECKHX,
OMOJOTUYECKHX, TEXHUYECKHX CUCTEMaX.

Xumnueckoe pasHoBecue. KoHcTanTa Xmmudeckoro pasHoBecus. lIpaBuna cmelieHus
xummuueckoro pasHoBecus (mpunuuin Jle lllarense-bpayna).

PaBHOBecusi B rereporeHHBIX cuctemax. da3oBoe paBHOBecue u mpasmwio (a3 ['mbOca.
[IpencraBnenus o quarpaMmax COCTOSIHUM.

Tema 6. Pacmeopul Kak Xumuueckue cucmembul

Onpenenenue u kaaccudukanus pactBopoB. CriocoObl BRIpaXKEHUsI KOHIIEHTPAIUU PACTBOPOB.
ITpoueccel pactBopeHus. IToHATHST «CONBBATBI», «TUAPATHIY, «KPUCTAILIOTUAPATHD. PacTBOpUMOCTh
BEILECTB B PA3JIMYHBIX arperaTHbIX COCTOSHMAX. 3aKOH pacupeneseHus. JKCTpakuus. 3akoH ['eHpu u
3akoH Payns nmns maeansHbIX pacTtBopoB. Ocmoc. YpaBuenwe Bant-IT'odpda nns onpenenenus
OCMOTHYECKOr0 JaBieHus. D0ynuockonus. Kpuockomnus.

Tema 7. Pacmeopol 31eKmpoaumos

Teopus snexrponutnueckoi auccounanuu C. Appenuyca u .M. Menneneesa. Ilokazarenu
IIPOLIECCOB 3JIEKTPOIUTHUUECKON AMCCOLMAIMM: CTENEHb IUCCOLMAIMM, KOHCTaHTa JAWCCOLMALIUH,
Ka)KyIIasCsl CTENEHb JUCCOLIMAlMHU, aKTUBHOCTh HOHA. MloHHas cua pacTBopa.

Teopust KUCIOT, OCHOBAHUM U COJIEN C TOUKHU 3PEHUS JIEKTPOIUTUYECKON JUCCOIUALINH.

PaBHOBecue ManopacTBOPUMBII 3IIEKTPOJIUT — HACBIIEHHbIM pacTBop. IlpousBenenue
pPacTBOPUMOCTHU. Y CIIOBUS BbINAICHUS U PACTBOPEHUS OCAIKOB.

DNEeKTPOIUTHYECKAs TUCCoalus Bobl. Bomopoanstii mokaszarens pH. CriocoOsl onpenenenus
BOJIOPOJTHOTO TIOKa3aressi. bydepHbie pacTBOpHI.

I'unponuz comneii. Ilokazatenu mnpoieccoB THAPONU3a (CTENEHb THAPOIU3a M KOHCTAHTa
TUAPOJIN3a), PAKTOPHI, BIUSIOLUINE HA ITH IIPOLIECCHI.

Tema 8. OkucnumenvHo-60ccmanogumebHvle NPOUECChl

Crenenb okuciaeHusi. OKMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU U CIIOCOOBI COCTaBJICHUS UX
ypaBHEHUH (METOJ] NIEKTPOHHOTO OajaHca, METOl MOHHO-MOJIEKYISPHBIX MoTypeakiuil). Baxkueiime
OKHUCJIUTEIN U BOCCTAHOBUTENH, 3HAUEHUE B MPOMBIIINIEHHOCTH U OBITY.

Tema 9. dnekmpoxumuueckue npouyeccol

XUMUYECKHE MCTOYHHUKHM DJIEKTpUUecKod »sHepruu. [ampBaHmueckue »snemeHThl. DJIC.
OnekTpoaHele noTeHuuansl. YpaBHeHue Hepncra. CraHgapTHbBIM  BOAOPOJHBIM  DJIEKTPOL.
CraHapTHBIN 31€KTPOAHBIN NOTEeHIMAI. Ps HanpsKeHuit MeTaioB.

Tema 10. Inekmponus u e2o 3aKoHbl

[TocnenoBarenbHOCTh AIEKTPOAHBIX POLECCOB MPH AIEKTPOIN3E PacIljiaBa U pacTBOpa. 3aKOHBI
@apanes. [IpumeHeHne 21eKTpoIn3a.

Tema 11. Koppo3us u 3auyuma memainioe

Bunsl koppo3uu. @akTopbl, BAUSIOMIKE HA CKOPOCTh KOPpo3uH. CriocoObl 3aIllIUThl METAJUIOB OT
KOPpO3UH.

Tema 12. /lucnepcuovie u Konnououvle cucmembl

JliucriepcHOE COCTOSTHUE BEIleCTBA. BUbl AMCTIEPCHBIX CHCTEM.

Konnounaneie cucteMsl U crmocoObl X noiydeHus. CTpoeHrne KOJUTOMAHBIX YacTHIl (MHUIIEILI).
OnTtuyeckre M 3JIEKTPUYECKHE CBOMCTBA KOJUTOMJ0B. DAKTOPBHI yCTOMYMBOCTH KOJUIOMIHBIX CHCTEM.
Koarymsiiusi. 3HaueHne KOJJIOUTHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMaX.

Tema 13. Xumusa nonumepos (8b1COKOMONEKYIAAPHBIX COCOUHEHUIL)

CrpoeHue u cBoiicTBa NOJUMEPOB. Busl mosmMepoB. Y CTONYMBOCTD MOJINMEpPOB. OCHOBHBIE
MOJIMMEPHBIE MaTepUAIIbI.

HaHocTpyKTypbl 1 HAHOMAaTepHUabl.

3.3. ®opMBbI M MeTObI NPOBE/ICHUS 3AHATHI, IPUMeHsieMble Y4eOHbIe TeXHOJIOTHU



B npouecce npenogaBaHus IMCUUILTAHBI UCIIOJIB3YIOTCS TPAAUIIMOHHBIE TEXHOJIOTHH HapsIAy C
AKTUBHBIMHU U UHTEPAKTUBHBIMU TEXHOJIOTHSIMH.

Paboma 6 manvix epynnax na nabopamopusix 3auamusax MO3BOJISIET Pa3BUTh YMEHHE padOTaTh B
KOMaHie, MJIaHUPOBaTh U JIeJaTh BBIBOJbI HA OCHOBAHUHU MPOU3BEACHHBIX NEHCTBHI, T.€. 3aKJIabIBAET

OCHOBBI HAYYHO-UCCIIEA0BATENILCKOM paboThl B JasbHEHIIeH MpodhecCHOHaIbHON AeATEIbHOCTH.

4. Mepevennb y4eGHO-METOAMYECKOT0 00eceueHs: /151 CAMOCTOATEILHOM PaGoThI?

oﬁyqammnxcsl no JUCHUIIJINHE

Conep:xanue CPC
Ne HammenoBanwme pazgena Bun CPC Tpyno- DOpMEBI I METOABI
(TEeMBI) AUCIUIUIMHBI €MKOCTb (B KOHTPOJIS
yacax)

1 XuMHs KaK paszel CaMoCTOsITeIbHOE N3yYeHUE TEM 5 CocraBnieHne KOHCIIEKTa C
€CTECTBO3HAHMUS. (Bueayn. CPC) nocieayomen
CrexuoMeTpuuecKue MIPOBEPKOH, BBINOJIHEHHE
3aKOHBI XUMUH (Tema 1) PI'P

2 CaMOoCTOsITeIbHOE N3yUCHUE TEM 5 CocraBnieHne KOHCIIEKTa C
CrtpoeHue aToMa u .

(Bueayn. CPC) nocieayromen
NIepHoOANIECcKast CUCTEMa N
MIPOBEPKOH, BHITIOJTHECHHE
J.. Menneneena (Tema 2)
PI'P
3 CaMocCTOsTeNIbHOE H3YUCHHE TEM 5 CocraBneHne KOHCIIEKTA C
Xumudeckas CBA3b 1 .
(Bueayn. CPC) ToCTIe Ty FoTIeH
CTPOEHHE MOJICKYI (TeMa N
3) MIPOBEPKOH, BHITIOJTHEHHE
PI'P

4 CaMocCTOosITeNIbHOE H3YUCHHE TEM 10 CocraBneHne KOHCIIEKTA C

OO1mue 3aKOHOMEPHOCTH .
o (Bueayn. CPC) nocieayromen
XUMHUUYECKHX PeaKIui N
(temb 4, 5) MPOBEPKOH, BBINOJIHEHHE
’ PI'P
5 PacTBOpsHI (TEMBI 6, 7) CaMocTOosTeNbHOE H3yUeHHE TEM 10 CocTaBieHHEe KOHCIIEKTa C
(Bueayn. CPC) nocieayromen
IIPOBEPKOM, BBIIIOJIHEHUE
PI'P
6 OCHOBBI JIEKTPOXHUMHUH CocraBiieHHE OTYETOB IO 4 [IpoBepka oT4eTOB TIO
(Temsbr 8-11) nabopaTtopHbM 3aHATHIM (ayn. CPC) 71a00paTOPHBIM 3aHATHIM
CamocTosITeNIbHOE H3YUCHHE TEM 17 CocraBneHne KOHCIIEKTa C
(Bueayn. CPC) TTOCTIe Iy FOTIEH
MIPOBEPKOH, BHITIOJIHEHHE
PI'P

7 JucnepcHsie u CamocTosTeNIbHOE H3yUCHHE TEM 3 CocraBneHne KOHCIIEKTa C
KOJUIOU/THBIE CHCTEMBI (Bueayn. CPC) nocneayomen
(Tema 12) IIPOBEPKOH, BBIIIOJIHEHUE

PI'P

8 XUMUs TOTMMEPOB CaMOCTOsITeIbHOE U3YyUSHUE TEM 9 CocraBiieHHe KOHCIIEKTa C
(BBICOKOMOJIEKYJISIPHBIX (Bueayn. CPC) nocneayomen
coenuHeHui) (tema 13) MIPOBEPKOH, BHINOJHEHUE

PI'P
9 TectupoBanne [ToaroroBka K TeCTHpOBaHUIO (BHEAY . 2 TectupoBanne
CPC)

10 | 1-7 (temsr 1-11) Hanucanue PI'P (Breayn. CPC) 11 IIposepka PI'P

Bcero dacos 3a 2 cemectp 81

2 CamocrosTenbHas paGoTa CTYHEHTA MOXET OBITh BHEAYAMTOPHOI (BBIMONHSACTCA CTYAGHTOM CAMOCTOSTENBHO 0€3 y4acTHs
HperojaBaTeNs — HallpuMep, ITOrOTOBKA KOHCIEKTOB, BEIMOTHEHHE MICHMEHHBIX Pa0oT U 1Ip.) ¥ ayAUTOPHOH (BBITOTHSAETCS CTYICHTOM
B ayJUTOPHUH CaMOCTOSITENIHHO IO PyKOBOACTBOM IIPETIOAABATEINs — HAPUMEP, Ta00paTOpHAs WIIM MpaKTHIecKast paboTa).
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JlabopaTopHbie padoThl

No HaumenoBanue paznena JlaboparopHas paboTa niu Tpyno- DopMBI U METOIBI
(TEeMBI) AUCIUIUIMHBI 11a00paTOPHBIN MPAKTUKYM €MKOCTb (B KOHTPOJIS
yacax)
CPClayn.

1 DJIEKTPOJIU3 U €ro 3aKOHBI | DIJIEKTPOJIH3 212 [IpoBepka oT4eTOB 11O

(Tema 10) 71a00paTOPHBIM 3aHATHAM
2 Koppo3sus u 3amura Koppo3sus merannos 212

MeTaios (Tema 11)

Bcero uacos 3a 2 cemecTp 4/4

Pabora Ha 1a60paTOPHBIX 3aHATHAX

B niepro ocBoeHUS AUCHUILUIMHBI CTYACHTHI IOCEHIAI0T JIA0OpaTOPHBIE 3aHATHUS, T/ie Pa00OTaIOT
B MaJIbIX TpYIIax, CaMOCTOATEIbHO U3YYalOT JOMOJHUTEIbHBIM TEOPETHUECKUN MaTepual K
71a00paTOPHBIM 3aHATUAM. TeopeThdeckasl 4acTh paboThl BKIIOYAET KOHCIIEKTHUPOBAHHE MPOBEACHUS
OTIBITOB BO BPEeMs JIAOOPATOPHOTO 3aHATUS C 00s3aTEIHHBIM MTPUBEICHUEM O0BSICHCHUIH HAOIIOAaeMbIX
SIBJICHHH, BBIBOJIOB, (DOPMYJI pEaKITUH.

Kpurepusmu orieHKH pabOTHI Ha TA0OPATOPHBIX 3aHATHUSX SBIIACTCS: BIAJACHUE TECOPETUUECCKUMHU
MOJIOKEHUSMU TIO TEME, BBINIOJIHEHUWE MPAKTUYECKUX 3a/laHui, 3HAHUE TEPMHUHOJIOTUH, HAINYHe
YpaBHEHUI PEAKUUI OIBITOB.

[Ipu BBIMONTHEHUH J1TA0OPATOPHOTO MPAKTUKYMa HCHONB3YIOTCS CIEAYIOLIUE METOIUYECKHE
pa3paboTKu:
3aiiuneBa H.B. JIaGopaTopHblii npakTukym 1o obuieit xumuu. — Tomck, 2006.

MaxkcuManbHBIN 0aJUT, KOTOPBIN CTYICHT MOKET HabpaTh Ha TA0OPaTOPHOM 3aHATUH, — 2 Oayuia.

CamocTrosiTeIbHAs padoTa CTYICHTOB BKJIIOYAaeT MPOPAOOTKY KOHCIIEKTOB JICKIIUN, 00sS3aTeILHON U
JOTIOTHUTETIFHON y4eOHOM JTUTepaTyphl B COOTBETCTBHM C Cojep)KaHHeM TeMbl. OCHOBHOI (GopMoii
npoBepku CPC sBisieTcst mpoBepKa 3HAHMIA B X0J1¢ TECTUPOBAHUS U HAa IK3aMEHE, a TAKXKE IPHU PEIICHUN
3axau PI'P.

Kputepusimu JUtsl OIICHKH pPe3yJIbTaTOB BHEAYIUTOPHON CaMOCTOSTEIBHONH pabOTHI CTY/ACHTA
SBIISIOTCS:

- YPOBEHb OCBOCHUS yU4eOHOTO MaTepraa,

— YMEHHE UCITOJIb30BATh TEOPETUICCKIE 3HAHMSI TP BBITOJIHCHUH TIPAKTHYECKUX 3a/1a4;

— c(hOpMUPOBAHHOCTH OOIICYYCOHBIX YMEHHIA;

- 000CHOBAHHOCTh M YETKOCTh M3JI0KCHUS OTBETA.

PacuerHo-rpadgmyeckas padora BKiItouaeT 22 3a1aHUS.

Tpebosanus k pabome. NpU PELICHUN PACUETHBIX 337a4 B 00s3aTEIBHOM IOPSJIKE PEKOMEHIYETCS
yKa3bIBaTh ()OPMYJIbI, 10 KOTOPBIM MPOBOIATCSA PACUEThl, @ TAKXKe JeJIaTh CChUIKY Ha HCIIOJIb3yeMble
3aKoHbI. PelieHune 3a1a4 ocyuiecTBiIsSeTCs ¢ UCMOJIb30BaHUEeM yueOHoro nocodus llInmanoBuy U.JI.
XHuMHA: MeTOAMYECKHE YKa3aHNs, IPOrpaMMa, pelieHre THIIOBBIX 3a/1a4, IPOrPAMMHPOBAHHbBIE
BOIIPOCHI VI CAMOINIPOBEPKH M KOHTPOJIbHbIE 32/IaHUS JISl CTY/IeHTOB-3204YHHUKOB MHKEHEPHO-
TeXHHYECKHX (HeXMMHYeCKHX) crenuaibHocTeil By30B. — M.: Boicmasa mkoaa, 2003. Beidop
BapruaHTa OCYHICCTBIIACTCA B COOTBECTCTBUU C HOMCPOM 3a4eTHON KHIKKH CTYACHTA (JIBC II0CJIEIHHUEC
(Pl HOMEpa COOTBETCTBYIOT HOMEPY BapHUaHTa).

Kpurepun ouenku PI'P:
- IPABWJIBHOCTB BBIITOJIHEHHSI pACYETHOTO 3aJaHUs;
- HAUINYME CCHUIOK Ha 3aKOHBI U (POPMYIIBI,
- IIOJIHOTA U KAYECTBO OTBETA HAa BOIIPOCHI TEOPETUYECKOTO XapaKTepa.

1 mpaBUIIbHO pelIeHHas 3a/1a4a oleHuBaeTcs B 1 6asi.
TecTupoBaHue sSBISETCS OCHOBHOW MTPOMEKYTOUYHOM MPOBEPOUHOM pabOTOIl MO KypCy.



[Tpu MOATOTOBKE K TECTUPOBAHUIO UCIIONIB3YIOTCS CICIYIONINE METOINYECKUE Pa3padOTKH:
ITorynseBa N.A. KOHTpOIbHO-U3MEPUTEIbHBIC MaTEpUabl MO AUCHUIUIMHE «XuUMHs». Paznensi
«O06mas xuMus», «XUMUS JIEMEHTOBY, «OCHOBBI OpraHYecKoi XxuMum». — Heprorrpu, 2015.

BT3 o o0men XAMUHA TAKKE pasmereHa B CcI0 Moodle
http://moodle.nfygu.ru/course/view.php?id=9560

Temamuueckas cmpykmypa BT3 (vacme « Oowas xumusy):
. Ucropus xumuu. Crexuomerpus (15 3amanmii)

. Ctpoenue atoma (26 3anaHuii)

. XUMHY€eCcKas CBs3b U CTpoeHue BemecTBa (19 3aganmuii)

. OCHOBBI XMMHUYECKOH TEPMOIMHAMUKH (23 3a71aHMs1)

. OcHOBBI XUMHUYEeCKON KuHEeTUKH (31 3amanue)

. PactBopsI (28 3aganmuii)

. PactBopsI anexkrposutoB (18 3amanmii)

. OcHoBbl anekTpoxumuu (40 3a1anuii)

01NN B W —

Bunanl TecTOBBIX 3a0aHUN:

Bup 3ananus Konuuecto T3 KosmmuecTBo npeanosiaraeMbix OTBETOB
3aJjaHus 3aKPBITON CTPYKTYpPbI 1,2

3a/iaHusl Ha COOTBETCTBHE 1

3aiaHus Ha ynops/104MBaHue 1

OO0pa31bl TECTOBBIX 3a/IlaHUM:

1. 3ananue 3aKpHITOro TUIA
OTtHocuTenbHas MIOTHOCTH ra3a A 1o ra3zy B paBna x. OTHOCUTeNnbHAs TUIOTHOCTH raza B mo razy A
paBHa:

1) x

2) 2x

3) 1+x

4) 1/x

Otser: 4

2. 3anaHue HA COOTBETCTBHE
CooTBeTCcTBHE BETUYHH U €IMHULl U3MEPEHHUSI:

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

3 | MonsipHas Macca C. | monb
4 | OTHOCHTENbLHAS aTOMHAs Macca D. | r/monb

Otset: 1B, 2C, 3D, 4A
3. 3ajaHue HA ynopsi/i0uMBaHue
[TocnenoBaTenbHOCTh COEMHEHUH 110 MEPE YMEHBLIEHUS NOISPHOCTH CBSI3U:
A. HBr
B. HCI
C. HF
D. HI
OtBer: DABC

Kpurepun onenku tecra
| mpaBUIBHBIN U MONHBIN OTBET = 2 Oamna. [lpu ycnoBuM MHOTOBApUATUBHOCTH OTBETa OIICHUBACTCS
KaK YHCJIO MPAaBUIHLHBIX OTBETOB, TaK M HATMYHE JIUIITHUX WM HEPABUIBHBIX (B 9TOM CITydae OT OICHKH
OTHUMAETCS 4acTh Oajia).
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5. MeTozmqecmae YKazaHud AJs oﬁyqammnxm M0 OCBOCHUI0 JUCHUIIJINHBI
Meroandeckue yka3zaHus I TIOMOIIHA 00YJaromMMCs B YCIICIIIHOM OCBOCHUH NTHUCIMIUIMHBI B
COOTBETCTBUH C 3aIlJTAHUPOBAHHBIMU BUJAMHU y4eOHOW M CaMOCTOSTENLHOW pabOThl 0OydYarOUIMXCs
pasmeniersl B CJIO Moodle: http://moodle.nfygu.ru/course/view.php?id=9560

PeliTHHTOBBIH perjaMeHT Mo JUCUHUIIINHE:
MNe | Bupn BbINoJHsIeMOii y4eOHOii padoThI KomnuectBo KomnuectBo
(KOHTPOJHPYIOIIHE MATEPHAJIBI) 6asutoB (Min) | Oamios (Max)

Ilpumeuanue

Ucenvimanus / Bpewms, uac
Dopmwr CPC
1 | Pabora Ha 2 JIP*2=4 4 2 JIP*4=8 3HaHUE TEOPUH;

COCTaBJICHHE KOHCIICKTA
B IINCHbMEHHOM BHJIE, TIO
BapuaHTaM (Bcero 10

J1a00PATOPHBIX 3AHATHIX
2 | TIpomexxyTouHoe 2 25 20
TECTUPOBAHHE 10 BOMpocoB*2=40

paszienaM JUCIUILTAHBL BapHAHTOB)
3 | PTP 11 16 22 B IIMCHMEHHOM BHIIE,
3agaun™1=22 VH]JIUBUYyaJIbHbIE

3aJaHus 110 BApUAHTaM
MIPOBEPKA B XO€E

TECTUPOBAHUS, PELLICHUS
PI'P, Ha sx3aMeHe

4 | CaMOCTOSTEIIBHOE 64 — _
H3yUYCHHE TEM

HToro 3a 2 cemecTp: 81 45 70

6. @OH/ O1IEeHOYHBIX CPEACTB /sl MPOBe/IeHUsI POMEKYTOUYHOI aTTecTAlMU 00y4alouXxcs 1mo
JTUCIHHUIIINHE
6.1. ITokasarenu, KpUTEPUH U IIKaIA OICHUBAHUS

HanmenoBanue [Nokazarens YpoBHH Kpurepun onienuBanust Ouenka
UHIUKaTOpa OLICHUBaHHUSA OCBOEHHS (meckpunTopsl)
JIOCTHIKCHUS (mo m. 1.2. PITM)

KOMIIETEHIIUHI
OIIK-2.1, OIIK-4.1 umems npedcmasierue: Bricokuit JaH nonHbI{, pa3sBEpHYTHIA OTBET OTJIMYHO

O CTPOECHMH aTOMOB H Ha MOCTaBJICHHBIN BOIIPOC,
MOJEKyld, O  BHaax MoKa3aHa COBOKYITHOCTb
XUMHYECKON CBS3UM U OCO3HAHHBIX 3HAHU 1o
criocobax ee JUCLHUIUINHE, JIOKa3aTeIbHO
00pa3oBaHusI; 0 PAcKpBITBl OCHOBHBIE ITOJIOKEHHS
XMUMHUYECKHX CHCTEeMax BOIIPOCOB; B OTBETE
(pactBOpax, HPOCIISKUBACTCA YETKas CTPYKTYpa,
KaTaTUTHYECKUX, Joruyeckas IOCIIEA0BaTEIbHOCTD,
JHUCHEPCHBIX, oTpakaromas CYIIHOCTh
JNIEKTPOXUMHUYECKUX pacKpbIBacMbIX MOHATUH, TEOpPHUH,
cucremax, BMC), wux SIBICHUNA. 3HaHWE 1O TNpPEAMETY
CBOMCTBAX; 0 JEMOHCTPHUPYETCS Ha ¢one
Ha3HaYeHWH U 00JacTsxX MIOHUMAaHHs €r0 B CUCTEME JAHHOU
MPUMEHEHUS] OCHOBHBIX HAyKH H  MEXIUCIMIUIMHAPHBIX
XMMHUYECKHX BEIIECTB U CBsI3ei. OtBer H3JI0KEH
UX COCMHEHHI; JUTEPATyPHBIM SI3BIKOM c
3HaAMb. OCHOBHBIE UCTIOJIB30BaHHEM COBPEMEHHOM
3aKOHBI XAMHH; JMHTBUCTUYECKON TEPMHHOJIOTHH.
KIIacCH(UKALIIIO u MoryT OBITh IOITYIIEHB! HET0UETHI B
CBOMCTBA XMMHUYECKHX OIIpeIeNICHNH HOHSATHIH,
JJIEMEHTOB, BEIIECTB U HCIpPaBJICHHBIE CTYJEHTOM
COEAVHEHUIA; CaMOCTOSITENBHO B IIpolecce
3aKOHOMEPHOCTU oTrBeTa. B mpaktuueckoMm 3amaHun
HNpOTEKaHUs MOXeT  OblTh  jomymieHa |
XMMHUUYECKHX IIPOLIECCOB ¢axTHyeckas omnoKa.

1 (haKTOPEI, BIMAIOMINE bazoBsrit JlaH monHBIN, pa3BEpHYTHIM OTBET XO0poLIo
Ha CKOPOCTb 51 Ha [IOCTaBJICHHBIN BOIIPOC,
HaIpaBJIeHIE MTOKA3aHO yYMEHHe BBIJICJIUTH
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XUMHYECKHX  PpEaKIHii; CYIIECTBEHHbIE U HECYLIECTBEHHbIC
OCHOBHBIE MIPU3HAKH, MIPUYHNHHO-
3aKOHOMEPHOCTH CJICICTBEHHBIE CBs3H. OTBET YETKO
MPOTEKAHUS CTPYKTYPHPOBaH, JIOTHYEH,
MEKTPOXUMHIECKIX U3JI0KEH JINTEPATYPHBIM SI3BIKOM C
MPOIIECCOB; HCTIONIB30BaHIEM COBPEMEHHON
yMemy:  TUIAHUPOBATH THCTOJIOTHYECKON  TEPMUHOJIOTHH.
XUMHYECKHE Moryr  ObITh  JomymieHsl  2-3
9KCTIEPHUMEHTHI ULt HETOYHOCTH WJIM HE3HauUTEJIbHbIC
MPOBEPKH Hay4YHBIX OLIMOKH, UCIIPABIICHHBIE CTYICHTOM
THIOTE3; 00001m1aTh C TOMOINBIO Tpenojasarens. B
TMOJTy4EHHBIE MIPaKTHYECKOM 3a/IaHUU MOT'YT OBITh
Ppe3yJbTaTh; jJonymeHsl  2-3  dakruueckue
gnaoems. METOINKAMU OIINOKH.

pacdera IO OCHOBHBIM Munu- JlaH HemocTaTO4HO TMOJNHBIA U YZOBJIETBO-
CTEXHOMETPHIECKIM MallbHbI | HEJOCTATOYHO Pa3BEPHYTHIA OTBET. PUTEIBHO
3aKOHaM:  KOJIMYECTBA Jlornka ® TOCIEI0BATEIHLHOCTh
BEIIECTBA, Macchl, U3JIOKEHHUST HMMEIOT  HapyIICHHS.
o0beMa Ta3a, MOJSIPHOI JomymieHsl omuOKH B pacKPBHITHH
Macchbl, MOJISIPHOM MOHATHH, yOTPEOICHUH TEPMHUHOB.
MaccChl SKBUBAJICHTA, CryneHt HE crocobeHn
AJIEMEHTHOTO  COCTaBa CaMOCTOSITEIILHO BBIJICITUTh
CJIOXKHOTI'O BCIICCTBA, CYHICCTBCHHBIC U HCCYHICCTBCHHBIC
pacuera 1o XuMM4eCKnM MpU3HAKU u MIPUYHUHHO-
YPaBHEHHSM; TETITOBBIX CIICICTBEHHbIC CBsi3U. B  oTBere
3¢ PeKTOB U CcKOpocTeil OTCYTCTBYIOT BBIBOABL. YMCHHE
peaKmuif; PacKphITh 3HaueHHE OOOOIICHHBIX
KOJIMYECTBEHHBIX 3HAaHMH He TmoKa3aHo. PedeBoe
XapaKTEPUCTHK odopmiienne TpebyeT MOMPABOK,
pacTBOpOB Koppekiuu. B mpakTHdeckoM
JIEKTPOJIUTOB u 3aJ]aHUM MOTYT OBITh JOMYIICHBI 3
HE3JIEKTPOJIMTOB: BUJIOB (axTH4ecKre OUIMOKH.
KOHILIEHTpAIMH, pH, | He ocBoensr | OtBer NpeICTaBIIsET coboii HEYIOBIIETBO-
TEMIEpaTypbl KHUIICHUs pa3po3HEHHbIE 3HAHMS c pUTENBEHO
u 3aMCp3aHus; CYHICCTBECHHBIMU OIIMOKaMH 1o
KOJIMYECTBEHHBIX BOIIPOCY. IIpucyrcTByroT
XapaKTEPUCTHK (parMeHTapHOCTh, HEJIOTMYHOCTh
OKHCIIUTENBHO- u3noxkenusi. CTy/IeHT He OCO3HaeT
BOCCTaHOBHUTEIILHBIX CBsI3b OOCY)KJAaEMOro BOIpOCa IO
CHCTEM, Oowiety ¢ JpyruMd OOBEKTaMHU
raJbBaHUYECKIX JCIUTLTHHBI. OTCyTCTBYIOT
9JIEMEHTOB, B IIpoLieccax BBIBOJIbI, KOHKpETHU3aIIUA "
AJIEKTPOJIN3a; JIOKA3aTeNbHOCTh M3NI0XKeHHs. Peub
MMPaKTUYCCKUMU HETpaMOTHasd, TCPMHUHOJIOIUA HE
HaBbIKAMU pabOTHI C ucnosb3yercs. JlonoaHUTENbHbBIE U
XUMHUYCCKUM YTOUYHSAOIIHE BOIIPOCHI
00opya0oBaHUEM u npernojaBatels HE PUBOIAT K
peakTuBaMu B KOppeKIMM  OTBETa  CTYyJEHTa.
COOTBETCTBHHU c [pakTHyeckoe 3aJjaHue He
MHCTpYKIHUEH I BBIMOJIHEHO.

METOANKON MpOBEICHUS unu OTBET Ha BOTIPOC MOJHOCTHIO
9KCTICpPHMEHTA c OTCYTCTBYET

co0uroIeHreM unu OTKa3 OT OTBETa

TpeOOBaHUI  TEXHUKH

0e30macHOCTH.

6.2. TurmoBsIe KOHTPOJIBHBIE 3aJaHUS (BOIIPOCHI) JIJISl IIPOMEKYTOYHOHN aTTeCTalluu

OK3aMEH 10 XHMUHU IIpOBOAUTCA B (bopMe CO6CCCI[OBaHI/IH 110 3K3aMCHAallMOHHBIM ouaeram.
SKSaMeHaHHOHHHﬁ OHWJIET BKIIIOYAET JABa TCOPECTUUCCKHUX BOIIPOCA U IMPAKTHUYCCKOC 3aJIJaHUC.
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Bonpocsl k 3k3ameny:

1.

ISl

10.
11.

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

22.
23.

24,
25.
26.

27.

OCHOBHBIE TIOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YYEHMS: TIOHATHUA: <QIEMEHT», «aTOM»,
«MOJIEKYJIa», «aTOMHasi €AMHMIIA MAacChl», «OTHOCUTENIbHAs aTOMHAs Macca JIIEMEHTay,
«OTHOCHTEJIbHASI MOJIEKYJIIPHAsl Macca BELIECTBa». BelecTBa MpocThie U CI0XKHBIE.

3aKOHBl COXPAHEHHs MAacChl BEILECTBA, KPATHBIX OTHOILIEHWH, IOCTOSHCTBA COCTaBa. 3aKOH
ABorazpo, 4ynciao ABoraupo, cieAcTBue M3 3akoHa Asoraapo. IIoHATHS «MOJBY», «MOJSpHAs
Maccay, «MOJIAPHBIN 00beM».

[TonsiTne  SKBHUBalNEHT. 3aKOH OJKBUBAJICHTOB. BaneHTHOCTh.  OKBUBaJCHTHas  Macca.
OKBHUBaJICHTHBIH 00beM. CItocoObI OnpeieNICHUs SKBUBAJIEHTHONW MacChl CII0XKHBIX COSTUHEHUH.
IlepBbie Mmoaenu ctpoeHusa atoma Mogens Y. Tomcona. IIpotuBopeunst monenu. «llnanerapnas
monmenb» . Pesepdopnma. IlpotmBopeumss ™Mopenu cTpoeHus aroma 3. Pesepdopaa
sKcnepuMeHTanbHbIM JanHbIM. [Toctynatel H. bopa. Henoctatku moaenu atoma o H. bopy.
CoBpeMeHHbIE NIPECTABIECHUS O CTPOEHUHU aToMa. 130TomBI.

DHEPreTU4ecKoe COCTOSIHUE IIEKTPOHA B aTOMe. KBaHTOBBIE YncCIa.

[TpaBuiia 3amoiHEHMs] 3JEKTPOHHBIX CJ0€B B aroMme (mpuHuun Ilaynu, nmpuHUIun HauMeHbIIEH
SHepruu, npaswio XyHjaa, npasuia KieukoBckoro).

Ilepnonnueckuil 3aKoH, nepuoauyeckas cucreMa aiemeHToB [[.M. MennaeneeBa u 3IeKTpOHHAS
cTpykrypa aTtoma. CoBpeMmeHHass (GOpMYIMpPOBKa IepHOAMYEecKOro 3akoHa. Ilepuonmueckas
3aBUCUMOCTh ~ CBOMCTB  3JIEMEHTOB  (PHEpPrus  HOHM3AIMH, CPOJACTBA K  DJEKTPOHY,
3JIEKTPOOTPHULIATEILHOCTU M pa3MEPOB aTOMOB) OT 3aIIOJIHEHUS 3JIEKTPOHHBIX CIIOEB.
CoBpeMeHHbIE NPeCTaBIEeHUS 0 XUMUYeCcKor cBsA3u. KoBaneHTHas cBsA3b. JJIMHa U SHEPIUsl CBA3H.
ITonsiTvie BasIEeHTHOTO yria.

[TonsspHOCTH, NOISPU3YEMOCTD, HACBIIIAEMOCTh, HAIIPABJICHHOCTh KOBAJIEHTHOM CBSI3U.

OCHOBHBIE TIOJIOKEHUSI METOAA BAJIEHTHBIX CBs3ed. ['mOpuau3anus aTOMHBIX 3JIEKTPOHHBIX
opOuTaneit mpu 00pa3oBaHUU KOBAJIEHTHON XUMHUYECKOM CBSI3HU.

Meton monekynsipHbix opoutaneit. Ctpoenue moinekyn Hz u Oz mo MMO.
JloHOpHO-aKLenTOpHAasl, HIOHHAsI U METaJJIN4YecKasi CBS3b.

MesxMmoneKysipHble B3auMOICHCTBUS (BaH-/A€p-BaalbCOBbI B3aUMOICHCTBHUSA, BOJOPOAHBIE CBA3H).
[lepBblii 3aKOH TEPMOJMHAMHMKM NIPUMEHUTEIBHO K XUMHYECKHMM cucreMaM. llonsarus
(QHTAIBIUSY, «CTAaHAAPTHAS SHTANBNUSA 00pa3oBaHUA». TepMOXMMHMUYECKHE ypaBHEHHUS. 3aKOH
I".U. I'ecca. CnenctBue u3 3akoHa ['ecca.

Bropoii 3aKk0H TepMOIMHAMUKN IPUMEHUTEIBHO K XMMUYECKUM cuctemMaM. [ToHsTHe «dHTpOonus»,
«ctangaptHas sHTponus». Cnencreue u3 3akoHa ['ecca.

B03MOXHOCTh MPOTEKaHUsI XMMUYECKOH peakuuu. DHTAIbIMUNHBI U SHTPONMUNHHBIA (DAKTOPBHIL.
Ouneprus ['n66ca. BinsHue TemnepaTypsl Ha IPOTEKaHUE XUMUYECKUX PEaKIUi.

@DakTopsl, BIUAIOIME HA CKOPOCTh XUMUYECKON PEAKIUU: KOHIICHTpAlus (3aKOH JEHCTBYIOIIMX
Macc), Temreparypa (TeMnepaTypHblii KOOQQOUIUEHT peaKkiuu), SHEPTUsl aKTUBALUH.

Karanu3. Mexanusmel karanu3a. Buabl katannsa. IIpuMmeHeHne kaTanu3aTtopoB B XMMHUYECKHX,
OMOJOTUYECKHUX, TEXHUYECKUX CUCTEMAX.

Xnmnueckoe paBHoBecue. KoHcranTa xumudeckoro pasHoBecus. [lpaBunma cMenieHus
xummuueckoro pasHosecus (npunuun Jle [arense).

PactBopsl. Busbl pactBopoB (ki1accudukanys 1o pa3indyHbIM npu3HakaMm). CriocoObl BhIpaXKeHUs
KOHIEHTPAIlUU PacTBOPOB.

ITpoueccel pactBopenust. [IoHATHS «COMBBATHIY, «KTUAPATHD?, «KPUCTAIUIOTUAPATHI.
PacTBOpMMOCTh BEIIECTB B pa3IUYHBIX arperatHbIX COCTOSHUAX. DaKTOphl, BIMSIONIME Ha
pPacTBOPUMOCTB BELIECTB. 3aKOH paclpeesIeHNs. DKCTPaKLUs.

3axoH ['enpu u 3akoH Payinst 11t uneanbHbIX pacTBopoB. DOynuockonus. Kpuockonus.

Ocmoc. Ypasuenue Baut-I'odda 1s onpeneneHuss 0CMOTHYECKOTO JaBJICHUS.

PactBopbl anexTponutoB. Teopus snekrponutudeckor aucconumanuu C. Appenmyca u 1.
Meneneesa.

[Tokxazarenu MpOLECCOB 3JIEKTPOJUTHUYECKON TUCCOLMALMU: CTENEHb TUCCOLMALMU, KOHCTaHTa
JUCCOLMALINY, KQXKYIIAsACs CTENEHb IUCCOLMALMN, aKTUBHOCTD JIEKTPOJIMTA.
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28.
29.

30.

31.

32.
33.

34.

35.

36.

PaBHOBecue B pacTBOpax MajaopaCcTBOPUMBIX JIEKTPOJIUTOB. IIponusBeneHne pacTBOPUMOCTH.
DIEeKTPONUTHYECKasT JTUCCOIMaIis Boabl. Bomopoansni mokazarens. CrocoObl ONpeneneHus
BOJIOPOJHOIO IIOKAa3aTesl.

I'mnponus  coneil. Ilokasarenn mnpoueccoB Tuaposn3a (CTENeHb THAPOIM3a MU KOHCTaHTa
ruaponza). GakTopsl, BIUSIOMINE HA 3TH ITPOLIECCHI.

[TonsATHE 00 OKMCIMTEIBHO-BOCCTAHOBUTEIBHBIX Ipolueccax. CTeneHb okucieHus. Baxneimme
OKHCITUTENN U BOCCTAHOBUTEIIHN, 3HAYCHHUE B TIPOMBIIIIJICHHOCTH U OBITY.

Merton anekTpoHHOro 6ananca. MeTos HOHHO-MOJIEKYIISIPHBIX [TOJIypeaKIHii.

XHMMHUYECKUE UCTOYHUKHU IEKTPUUYECKON 3HEPTUU. DieKTpoHble noTeHuuansl. DJC. YpaBHeHue
HepHcra i1 onpezenenus 3JIeKTPOIHBIX TOTEHIUAIOB.

CranapTHbIN BOJOpOAHBIN 31ekTpoAd. CTaHIapTHBIN 3JE€KTPOIHBINA MOTEHIHAN. P HanpsokeHui
METAJIJIOB.

OnexTpoau3 U ero 3akoHbl. llociaenoBaTesNbHOCTH ANEKTPOAHBIX HpoleccoB. [lpumeHenue
JJEKTPOJINA3A.

Koppo3us u 3ammra metauioB. Buasl koppo3un. MakTopsl, BIUAIOMNAE HA CKOPOCTh KOPPO3UU.
CriocoOb! 3aIUThl METAIIIOB OT KOPPO3HH.

TumoBoe MNPAKTHYIECCKOE 3aJaHUE

1. OnpenenuTh MOJSIPHYIO MAacCy BEIIECTBA.

2. C(l)OpMy.TII/IpOBaTB 3aKOH HJIH ITIOJIOXKCHHUC.

3.  VYKasarh THII CBI3H B COCANHCHUAX.

4. Hanwucatp snekTpoHorpaduueckyto GopMyIiry JeMeHTa.

5. CocraButb cxemy Bemectsa o MMO.

6. CocTaBUTb KHHETUYECKOE YpaBHCHHC IJIA pCaKIIUU.

7. CocTaBUTb NEKTPOHHBIN OaJaHC U ANEKTPOHHBIE Noypeakiuu ains OBP.

8. CocTaBuTb CTPYKTYPHYIO (I)OpMy.]'Iy BCIICCTBA.

9. OmnpenenuTh HOPMAITBHOCTH PACTBOPA.

Kpurepun ouneHku:

. KosamnyecTBo
XapakTepucTHKA 0TBETA HA TeOpeTHYeCKHUI BONpoc / BHINOJIHEHUS
Komnerenuuu Ha0paHHBIX
NPaKTHYeCKOro 3aaHMsA
0an10B
JlaH TOnHBIA, DPAa3BEpPHYTbIM OTBET HAa IIOCTaBICHHBIA BOIPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAaHUH MO AUCIUIUIMHE, T0Ka3aTeIFHO PACKPHITHI
OCHOBHBIE ITOJIOKEHHS BOTIPOCOB; B OTBETE MPOCIECKUBACTCS YETKAs CTPYKTYPa,
JIOTHYecKasl MOCJIeN0BATENbHOCTh, OTPAXKAIOIIas CYIIHOCTh PacKPhIBAEMBIX
MOHATUH, TEOpHH, SIBICHUH. 3HAHHUE TI0 MIPEAMETY JIEMOHCTpUpyeTcs Ha (oHe
MOHVMAaHMS €ro B CHCTEME NaHHOW HAayKHM M MEXIUCIHUIUITMHAPHBIX CBSI3EH. 24-30 6.
OTBET W3JI0XKEH JINTEPaTypHBIM S3BIKOM C HCIIOJIH30BAaHHEM COBPEMEHHOU
JMHTBUCTUYECKOW TEpMHHOJOTMU. MoOryT OBITH JONYyNICHBI HENOYETHl B
OTIpeIeTIeHUH TOHATHH, HCTIPABIICHHBIE CTYAEHTOM CAMOCTOSTEJIFHO B IIpoLecce
OTBETA.
OTIK-2 (OTTK B npaktrdyeckom 3aaHnn MOXKET ObITh nomynieHa | gaktudeckast ommoka.
2 1): O(HK- 4 i JlaH nonHbIi, pa3BepHYTHIM OTBET HA IIOCTABICHHBIN BOIIPOC, IOKa3aHO YMEHUE
(OTTK-4.1) BBIJICJIUTh  CYLIECTBEHHbIE W  HECYIECTBEHHbIE NPHU3HAKH, MNPUYUHHO-

cieicTBeHHbIE CBsi3u. OTBET YETKO CTPYKTYPUPOBaH, JIOTMYEH, HW3JIOXKEH
JUTEPATypHBIM SI3BIKOM C HCIIONb30BAaHHEM COBPEMEHHOW THCTOIOTHYECKOI 16-23 6.
TEPMHHOJIOIMU. MOTYT OBITh TOIYIIEHBI 2-3 HETOYHOCTH WIJIM HE3HAYUTEIbHbIE
OLIMOKH, UCIIPABJICHHBIE CTYJICHTOM C OMOIIBIO TIPETIO1aBaTellsl.

B npakTrdeckoM 3a1aHUM MOTYT OBITh JONYyIIEHb! 2-3 (akTHuecKue OmuOKH.
JlaH HejoCTaTOYHO TMOJHBIM M HEJOCTaTOYHO Pa3BEepHYTHIH OTBeT. Jloruka u
TIOCJIC/IOBATENILHOCTh M3JIOXKEHUs] UMEIOT HapymeHus. JlomymeHsl ommoOKku B
PacKpbITHH TOHATHH, ynoTpeOneHun TepMUHOB. CTyJIeHT HeE CcIocoOeH
CaMOCTOSATENLHO BBIAEIHUTh CYIIECTBEHHbIE M HECYIIECTBEHHBIC IPU3HAKH H 6-156.
NPUYUHHO-CJIC/ICTBEHHBIE CBS3H. B OTBeT€ OTCYTCTBYIOT BBHIBOJBL. YMEHHE
PacKphITh 3HaYeHNEe 000OIIEHHBIX 3HAaHUH HE MoKa3aHo. PeueBoe odopmieHne
TpeOyeT MONpaBOK, KOPPEKIIHH.
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B npakTryeckoM 3a1aHuM MOTYT OBITh JONyIIeHb! 3 pakTHUeCKHX OIHOOK.

OtBer mpexacTaBIsieT COOOH pa3pO3HEHHbIE 3HAHUS C CYIIECTBEHHBIMHU
ommOKkaMH 10 Bompocy. IIpHCYTCTBYIOT (parMeHTapHOCTb, HEIOTHYHOCTH
n3noxeHnss. CTyJeHT He 0CO3HAET CBs3b 00CYKIaeMOTo BOIIpOca 10 OHMIIETy C
IPYT'UMH OOBEKTaMH AUCHUILIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3AIMSA H
JOKa3aTeIbHOCTh  HM3JIOKeHHS. Peub HerpaMoTHas, TEPMUHOJOTHS He

0-5 ©.
HCIIOJIB3YETCA. I[OHOJ'IHI/ITCJIBHBIC U YTOYHSIOIIHUE BOIPOCHI IMPEIIOJABATEIIS HE

MPUBOMIAT K KOPPEKIIMU OTBETA CTY/ACHTA.
[IpakTryeckoe 3a1aHUE HE BBHITOIHEHO.

unu OTBET Ha BOMPOC MOJIHOCTHIO OTCYTCTBYET
uau OTKa3 OT OTBETA

6.3. Meronnyeckue MaTepHalbl, ONMPEAEIISIONINE TPOIEyphl OLICHUBAHUS

XapaKTepUCTUKHU NPOLERYPbI

Bun npouenypsl

OK3aMCH

Iens npouenypsl

BBISIBUTB CTeTeHb chopmupoBanHocTH komreTenimid OIIK-2 (OI1K-2.1) u
OIIK-4 (OIIK-4.1)

JlokanbHeie aKTBhI By3a, | [lomoxeHne o mNpPOBEAEHUH TEKYLIET0 KOHTPOJS YCHEBAEMOCTH H
peraMeHTHPYIOIINe MIPOMEXYTOUHOW artectanmu  oOydarormmxcss CBOY, Bepcus 3.0,
MIPOBEJEHHE MTPOLIEAYPHI yTBepkaeHo pekropom CBDY 19.02.2019 r.
[Tonoxxenue o 6auIbHO-peiiTHIOBOM cucteme B CBDY, Bepcus 4.0,
yTBepkAeHO pekTopoM CBDY 21.02.2018 r.
CyOBbeKThl, Ha KOTOPBIX | CTylIeHTHI 1 Kypca OakanaBpuaTta
HaIpasJIeHa [Ipoleypa
ITepuon IpOBENCHUs | BeceHH s sK3aMeHalMOHHAsI CECCHSL
pOLEeaYPHI

TpeOoBanust K MOMEIMICHUSM U
MaTCprUaAIbHO-TCXHUYCCKUM
cpencTBam

TpeboBanus K 0aHKy | -

OILIGHOYHBIX CPEJICTB

Onmucanue npoBeneHus | JK3aMeH MpUHUMAETCs B ycTHOH (opMme no OmreraM. JK3aMeHAIIMOHHBIH

MPOLEAYPHI Oujer Mo [AMCHMIUIMHE BKJIIOYAeT JBA TEOPETHYECKHX BOIMpOca H
MIPaKTHYECKOE 3a1anue. Bpems Ha moAroToBKy — 1 aCTpOHOMHYECKHH Yac.

[xans onenuBanus | llkana oreHnBanus pe3ysabTaToB npuBeAeHa B . 6.2. PI1J]

pe3yIbTaTOB

PesynbTatel nponenypsl

B pesynprare cmaum Bcex 3amanuii mius CPC cTymeHTy HE0OX0auMo
HaOpaTh 45 0atoB, YTOOBI OBITH JONMYIIEHHBIM K YK3aMEHY.
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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 OCHOBHOI M JONOJTHUTEJIBHOM Yy4eOHOH JTUTEPATYPhI, HEO0X0AMMOH /I OCBOCHUS

JMHCHMILIAHBE
e OneKTpOHHBIE
ABTOp, Ha3BaHHE, MECTO U3/IaHUS bubmmotexa H3z[aHIT/11;: TOYKa
I/IS,Z[aTeJI’bCTBO FOﬂ’I/ISﬂaHI/IH yqe6H(;I71 Hanune TH () Jocryna K KonuuectBo
’ rpuda, BUI CB®YV, kon-
JIUTEPaTypHl, BUI U XapaKTEPUCTHKA HHBIX pecypey CTYZIEHTOB
WHPOPMAIIMOHHBIX PECYPCOB rpuda 5O (HanMeHOBaHHE
9K3EMILISIPOB 9BC, 55 CBOY)
OcHoBHas nuTeparypa*
1 AxnmoB JL.U., TlaBnop A.M. Xwumusa: | PexomenmoBa
yuebHoe mocobme. — CII6.: CaHkt- HO
[erepOyprexuii rocynapcTBeHHsIi | PegakunonHo-
APXUTEKTYpPHO-CTPOUTEIIbHBIN U37aTeNbCKUM - 3BC IPRbooks 22
YHHUBEPCHTET, 3BC ACB, 2011 COBETOM
[Dmexrpontoe n3nanwme]. — CIIorACY
http://www.iprbookshop.ru/19054.html
2 I'mmaka H.JI. OOmas xumus. — M.: Jormymeno
Haterpan-Ilpece, Kaopye, 2009 (u Gomnee MBuCCO 25 - 22
Mo3HKEe n3ianust). 752 c. CCCP
3 I'munaka H.JI. O6mas xumus / ox pex. B.A. Jormymeno
ITonkosa, A.B. babkosa. — M., 2010. 886 c. MBuCCO 20 - 22
CCCP
4 CemenoB U.H. Xumus: yueOHUK 1 By30B | PekomeHaoBa
/ 1.H. Cemenos, 1.JI. ITepdunosa. — CII0.: Ho MO P®
XUMU3AAT, 2016.  [DnexkTpoHHBII - 3BC IPRbooks 22
pecypc]. —
http://www.iprbookshop.ru/49800.html
JlonoyHuTENbHAs TUTEpaTypa
1 Aptemenko A.M. Opranndeckas xumus. — | PekomeHgoBa 23 } 22
M.: Bercm. mmxoira, 2000. HO MO PD
2 Bapcykosa JL.I'., Boctpukosa TI.IO.,
I'mazkoB C.C. OU3NKO-XUMHUSA u
TEXHOJIOTHSI  TIOJIMMEPOB,  ITOJMMEPHBIX
KOMIIO3UTOB: yaeOHoe mocobue
[Dnexkrponnoe wu3nanue]. — Boponex: - 3BC IPRbooks 22
Boponexckuit roCyAapCTBEHHbIN
APXUTEKTYPHO-CTPOUTEIbHBIN
YHUBEPCHUTET, 9BC ACB, 2014.
http://www.iprbookshop.ru/30852.html
3 bpysko M.I. Xumus u TexHOJIOTUs
nojuMepoB: yueOnoe mnocobme / M.T.
Bpysxko, JI.C. I'puropseBa, A.M. OproBa. —
M.: MOCK(‘)'BCKI/II/I TOCy1apCTBEHHBbIit ) SEC IPRbooks 29
cTpouTeNbHbI yHuBepcurer, Al Ilu Op
Menua, O6C ACB, 2016 [OnekTpoHHBIN
pecypc]. —
http://www.iprbookshop.ru/40956.html
4 I'muuka H.JL 3agauum w ynpakHeHUs IO Honymeno
obmeit xumun. — M.: Hnrerpan-Ilpecc, MBuCCO 56 - 22
2009, 2007 (u 601ee MO3THUE U3TAHUS). CCCP

3 Jlnst ynoGeTBa IPOBEIEHHUS €XKETOHOTO OOHOBJIEHHS TIEPEYHS OCHOBHOM M JIOTIOJHUTENLHOM y4e0HOI IMTEpaTyphl
PEKOMEHAYeTCs pa3MeIlaTh pas/es 7 Ha OTJEJIbHOM JINCTE, C 0053aTeIbHON OTMETKOM B YueOHOI OnbimoTeke.
4 PexomeHyeTcs yKasbiBaTh He 6osiee 3-5 HCTOUHUKOB (¢ rpudamu).
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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

3axapoBa oM. ITectoBa n.n.
Opranndeckass xumusi. OCHOBBI Kypca. —
Hwxuuit  Hosropon:  Hwukeroponckuit
TOCyIapCTBEHHBIH aApXUTEKTYpHO-
cTpoutenbHed yHUBepcuter, O6C ACB,
2014 [DmexTponnoe u3aanue].
http://www.iprbookshop.ru/30816.html

OBC IPRbooks

22

KoBampuykoBa O.B., Eropoa O.A.
Xumusi. KoHcmekr nexkiuid. YueOHOe
nocobue. — M.: Poccuiickuii yHuBepcureT
Opyx6bl HaponoB, 2011 [DaextpoHHOE
u3anue].
http://www.iprbookshop.ru/11429.html

SBC IPRbooks

22

Koposun H.B. OOmas xumusa. — M.
Bricmas mxomna, 2003. 557 c.

PexomennoBa
HO MO PD

40

22

MaxkapoBa O.B. Heopranuueckass xumus.
YuebHoe mocobue. — Caparos: Aii [Tu DOp
Meaua, 2010 [DnexTpoHHOE wH3AaHMHE].
http://www.iprbookshop.ru/730.html

9BC IPRbooks

22

Ilorynsesa n.A. Kypc JIEKLIUN-
npe3eHTannii «OCHOBBI OOIIEH XUMHIY,
«OCHOBBI OPTaHUIECCKON XUMUI»

CJ10 Moodle
http://moodle.nfy
gu.ru/course/view

.php?id=9560

22

10

Pabunosnu B.A., XaBun 3.5. Kpatkwuii
XUMHUUYECKUH crpaBouHuk. — JL.: Xumus,

1991.

22

11

Crace H.®. CopaBounuk 1m0 oOmeit
HeopraHu4YecKon XUMHU: yuebHoe
nocobue. - Tomck: Tomckuit
MOJUTEXHUYeCKU  yHuBepcuter, 2014
[Dnexrponnoe Hn3IaHue].
http://www.iprbookshop.ru/34718.html

PexomennoBa
HO B KaueCTBE
y4eOHOro
ocooust
PenakmnuoHHo-
HM3aTEIbCKAM
CBETOM
Tomckoro
MMOJUTEXHUYEC
KOTO
YHUBEPCHUTETA

9BC IPRbooks

22

12

Xumusi: yqeOHoe 1mocoOue Juis CTYAEHTOB
3a04HO  (QopMbI  OOy4eHHsT  BCEX
HaIrpaBJeHUH MOJArOTOBKM OakanaBpoB /
I'l". KpusneBa [u np.]. — Boponex:
Boponexckuit roCyAapCTBEHHbIN
APXHUTEKTYyPHO-CTPOUTEIHHBIN
YHUBEPCHUTET, 9BbC ACB, 2013
[DnexkTpoHHsIii pecypc]. —
http://www.iprbookshop.ru/22675.html

3BC IPRbooks

22
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Yukun E.B. Xumwus: yueOHoe mocobue /
EB. UYukun. — Tomck: Tomckuit
TOCYIApCTBEHHBI YHUBEPCUTET CHCTEM
YIPaBICHUSI U PAJUOIEKTPOHUKH, OIlb
Kontent, 2012 [DnexkTpoHHBIN pecypc]. —
http://www.iprbookshop.ru/13873.html

SBC IPRbooks
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MeTtonnieckue pa3paboTKu By3a

3aiiniea H.B. JlabopaTopHBI NpakTHKyM
o obmiei xumuu. — Tomck, 2006.

PexomennoBa
"o JIBPYMII

56

22

Ilorynsesa H.A. KoHnTponsHo-
N3MEPUTEIbHBIC MaTepHAaIIbI o
IUCIUITINHE «Xumusy. Pasgensr «O0mast
XUMHA», «XUMUS 3JIEMEHTOBY», «OCHOBBI
opranudecko xumum». — Hepronrpy,
2015.
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OIEeKTPOHHBIE PECYPChI

Xumusa. IloaroroBka x EI'D: mnpakr.
mocoOue 10  BBHINIOJHCHHIO TECTOBBIX

3aIaHA. [DmexTponnbIe TEKCTOBEIE
nanubie]. — M.: HoBas mxona, 2009.
Wzrorosurenu: 000 «Ypambckuit

3JEKTPOHHBIA 3aBoay». Jlun. MIITP PO
cepust BAD Ne 77-15 ot 21.09.2007, OO0
«Cenenay. JIunensus BAD® Ne 77-246 ot
21.07.2006, 000 «PemmuMactep».
Junensus BA® Ne 77-41 ot 15.10.2007,
000 «uck Ipo Ilmtocy. Jlunenzus BAD
Ne  77-292 ot 12.02.2008, OOO
«Pentallpomy. Jlunenzust BAD® Ne 77-242
ot 31.03.2006.

22

18




8. IlepeyeHnb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu « UHTepHET» (1aJ1€ee
ceTb-VHTEpHET), HEOOXOAMMBIX [IJISI OCBOEHU S TUCUUIIJIMHBI
1) DnekTpoHHas HH(POPMAIMOHHO-00pa3oBaTeibHas cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=9560

9. OnncaHue MaTepUAILHO-TeXHHYECKOI 0a3bl, HEOOX0AUMOIi 1J151 OCYIIeCTBICHHS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

Ne Buabl yueOHbIX HaumeHoBaHue ayauTopuii,
N . Ilepeyenb o0opynoBanust
n/n 3aHATHH* Ka0uHeToB, 1a0opaTopuii U mnp.
1. | JlexuunoHusle MynbTUMETHITHBIN KaOWMHET NHTepakTuBHas 10CKa,
3aHATUS HOYTOYK, MYJIbTUMETHIHHBIN
IIPOEKTOP
2. | IlpakTuueckue YueOHas 1abopaTopusi XUMUU XuMuyeckas mocysa,
3aHATUSA (xabuner Ne 108 VJIK) XUMHUYECKHE PEAKTHUBBHI,
(;1aboparopHbIe HarpeBaTelIbHbIC TPUOOPHI,
paboThI) TEPMOMETPHI
3. | CPC Aynuropuu miia CPC (A511 YAK, KomnbroTepsl ¢ BIX0JI0M B
402 VJIK) WuTepuer

10. IMepeyens UHGOPMAIMOHHBIX TEXHOJIOTH, HCMOJIB3yEeMBbIX MPH OCYIIECTBIEHUHU
00pa30BaTeIbHOIO NMpolecca Mo JUCHUIIUHE, BKIOYAs NepevyeHb NPOrpaMMHOro odecrevyeHust
U UH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
10.1. Ilepeyerb UHPOPMALIMOHHBIX TEXHOJIOTUMN, HCTIONIB3YEMbIX MIPH OCYIIECTBICHUH
06pa30BaTeNHLHOTO MPOIIECCA 110 AUCIUTIIHHE®

[Ipu ocymiecTBiieHHH 00Pa30BATENBLHOTO MPOIIecca MO AUCIUILTUHE UCIIOIB3YIOTCS CIEYIOIINE
UH(POPMALIMOHHBIE TEXHOJIOTHH:
o OpraHu3anus B3auMOJIeHCTBUs ¢ oOyuaroummucs nocpeactsom CIO Moodle.

10.2. TlepedeHb MPOrpaMMHOTO 00ECTICUCHHUS
MS PowerPoint, MS Word.

10.3. Ilepeuenp HHPOPMALIMOHHBIX CIPABOYHBIX CUCTEM
He ucnons3yrorcs.

°B nepeune MOTYT GbITh yKa3aHbl Takhe MH(QOPMAIMOHHBIE TEXHONOTHH, KAK HCIIONL30BAHUE HA 3aHATHAX DNIEKTPOHHBIX M3/[AHUI (4TeHHE JEKUHi C
HCIIONB30BaHHEM CIal-TIpe3eHTalHil, SIEKTPOHHOT0 Kypca JISKIHH, rpaddecKkuX 00beKTOB, BUACO- ayAN0O- MaTepHAIIOB (depe3 MIHTepHeT), BUPTyaIbHBIX
nabopaTopuii, MPaKTUKYMOB), CHELUUAIM3UPOBAHHBIX W O(UCHBIX MporpamMm, UH(GOPMAIMOHHBIX (CIPABOYHBIX) CHUCTEM, 0a3 NAHHBIX, OpraHMU3aAIMs
B3aUMOZCHCTBHS ¢ 00YHAOMIMMHUCS TOCPEACTBOM DICKTPOHHO# 1M0UTHI, popymMoB, HTEpHET-TPyIII, CKaMill, YaThl, BUACOKOH(PEPCHIICBS3b, KOMITBIOTEPHOE
TECTHPOBaHUE, AUCTAHIIMOHHBIE 3aHATHS (OJIMMIINABL, KOH(pEPEHIHHN), BeOUHap (CEeMUHap, OpraHW30BaHHEIN depe3 VIHTepHET), HOArOTOBKA MMPOEKTOB C
UCTIONIb30BAaHUEM 3JICKTPOHHOTO O(hrca Mk 000IO0YKH) | T.II.
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http://moodle.nfygu.ru/course/view.php?id=9560

JHUCT AKTYAJIN3AIIMUA PABOYEN IPOT'PAMMBI JJUCIHUILINHBI

B51.0.16 Xumus

YueOHsblit BHeceHHbIE H3MEHEHUS IIpenonasarens IIpoTokon 3acenanus
rox (®HO) BBIIYCKAOIIEH Kageapsl

(mata,nHomep), DO
3aB.KadeIpoii, TONKChH

B mabnuye yxasvieaemcsi moibko XapaKmep usMeHeHull (Hanpumep, usmMeHeHue membl, CHUCKA UCHOYHUKOG NO meMe Uil
memam, cpeocma NPOMeAHCYMOUHO20 KOHMPOJIS) C YKa3anuem nyHkmos padouei npoepammul. Camo cooepicanue usmeHenul
ohopmasiemcst NPUNLOJICEHUEM RO CKBO3HOU HYMepayuu.
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