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Pabouast mporpamma MUCIUILINHEI pa3padoTaHa B COOTBETCTBHH C:

- denepalibHBIM TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM CTAHJAPTOM BBICIIETO
oOpazoBanus — crnenuanurer no crneruaidbHocTH  08.05.01  «CrtpouTenncTBo
YHUKQJIBHBIX 3JaHUW U COOPYKEHUI», YTBEPKACHHBIA IMPUKa30oM MHHUCTEpCTBA
oOpazoBanuss u Hayku Poccuiickoit @enepanmu ot  31.05.2017 Ne 483,
3apeructpupoBanHbiii B Muntocte Poccuu 23 urons 2017 roaa, per. Homep 47136;

- y4eOHbIM MIaHOM (04HOHM ¢opMbl 00yueHus) mo cneruanbHocTu 08.05.01
CTpoUTENbCTBO YHUKATIBHBIX 3IaHUIA U COOPY>KEHHIM.

PaGouasi mporpamMm NHUCHHILIMHBI BKJIIOYACT B C€OS OIEHOYHBIC MaTCPHUAIIBI
JUTSL TIPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IMPOMEKYTOYHONW aTTECTAIIUU
mo gucruiuinHe (1.8 @DOHJI OIEHOYHBIX CPEIACTB I TIPOBEIACHUS TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH, IPOMEKYTOUYHOM aTTecTallud IO HWTOTaM OCBOCHUS
JTUCITUTLTHHBI)

Astop Ky3pmuna Onbra BsyecnaBoBHa, KAHIMIAT XUMUYECKUX HAYK, JIOLEHT

kadeapbl TPAaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIIUH

(vkazamo PHO, yuenyio cmenens, yueHoe 36anue uiu 00IHCHOCHb)

[TporpamMma oobpeHa Ha 3aceaHuu Kadeapbl TPAHCTIOPTHO-TEXHOIOTUIECKUX
MaiuH (potokos Ne 10 ot _14.05.2022 ).




1. IlepedyeHp IUIAHUPYEMBIX Pe3yJbTATOB OOy4YEeHUS 110 JAUCHMILINHE,
COOTHECEHHBIX € IUIAHUPYEMBIMHM Pe3y/JbTATAMHU OCBOCHHMS 00pa30BaATEILHOM
nporpammsl (Llesin ocBoeHMsI AUCUMILIIUHBI)

1.1. LemssMu OCBOCHMS JUCITUTUIMHBI « X MMHUSD SIBIISIOTCSI:
- ¢popMHUpOBaHUE HAYIYHOTO COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHUPOBO33PECHUS U
MBIIIUICHHUS;
- OBJIaJicHHEe 0a30BBIMH 3HAHMSIMH B OO0JACTH TEOPUH XUMHUUYECKHX IIPOIIECCOB M
CHCTEM, a TaK)KE METOJIOB UX aHAJIM3a.

3agauaMi OCBOEHUS JUCIUINIMHEI « XUMUSDY SIBIISIOTCS:
— U3YYUThb OCHOBHBICE XHUMHUYECKHE SBJICHHS, OBJIAJETh (PyHIaMEHTAILHBIMU
MOHSATUSIMU, 3aKOHAMU U TEOPUSIMH KJIACCUUYECKON U COBPEMEHHON XUMUH;
— 03HAKOMUTHCSI C HAYYHOU anmapaTypoi U METOJJaMi XUMHYECKOT'O UCCIICIOBAHMS,
MPUOOPECTH HABBIKKU MPOBEACHUS XUMUUYECKOTO IKCIIEPUMEHTA;
— HAy4YUTBhCS BBIJCIATH XMMUYECKOE COAECp)KaHUEe B MPO(ECCHOHAIBHBIX 3ajlauax
Oyy1ieit nesTeIbHOCTH;
— OBJIQJICTh METOIAMU pPeIlIeHUs MPO(ECCHOHATBHBIX 3a/1ay.

1.2.  Ob6mactu  mnpodeccuoHaIbHOW  gesTenbHOCTH  u(uWiau)  cdepsl
npo(heCCHOHABPHOW ~ JEATEIBHOCTH, B  KOTOPBIX  BBITYCKHUKH, OCBOUBIIHE
IpOrpamMmy, MOTYT OCYLIECTBIISATh TPO(PECCHOHATBHYIO AESTEIbHOCTD:

01 O6pazoBanue u Hayka (B chepe HAYYHBIX UCCIICIOBAHUI);

10 ApxurtekTypa, MpOEeKTUPOBAHUE, T€0Ae3us, Tonorpadus u qu3aiin (B chepe
POEKTUPOBAHUS OOBEKTOB CTPOUTENIHCTBA U HHKEHEPHO-TE€01€3NIECKIX
U3bICKaHU);

16 CrpouTenbcTBO W KWIMIIHO-KOMMYHAJIBHOE XO3SIICTBO (B cepe
WH)XCHEPHBIX W3BICKAHWW ISl  CTPOUTENbCTBA, B cdepe MNPOSKTUPOBAHUS,
CTPOUTENHCTBA U OCHAIEHUSI OOBEKTOB KAMUTATBHOTO CTPOUTENHCTBA M SKUIHUIIHO-
KOMMYHAJILHOTO XO3SMCTBA, B c(epe TEXHUYECKOW OKCIUTyaTallid, PEMOHTa,
JEMOHTaXa H PEKOHCTPYKIWHU 3[aHUHM, COOpPY)XEHHUU, OOBEKTOB IKHIUIIHO-
KOMMYHAJILHOTO XO3sIiiCTBa, B cepe MpOU3BOACTBA M MPUMEHEHHS CTPOUTEIBHBIX
MaTepHayioB, U3JIETUN U KOHCTPYKIIH).



1.3. K OCHOBHBIM 3aJjayaM HM3Y4Y€HHUS NUCLUUILUIMHBI OTHOCHUTCS MOATOTOBKA

oOyyarommxcst K

BBIITOJIHCHUIO

TPYIOBBIX  (QYHKIUH

podheCCUOHAIBHBIMY CTaHAapTaMU:

B COOTBCTCTBHH C

HaumenoBanue Kona, HaumenoBanue u Kon n HaumeHnoBanue
Nnpo¢ecCHOHANBHBIX CTAHAAPTOB YPOBEHb KBATH(HUKALNH TPYAOBbIX (PYHKLIMH,
I1o) OT®, na koropbie Ha KOTOpbIe
OPHEHTHPOBAHA JUCHHUILIMHA OpMEeHTHPOBaHAa
AUCHMILIMHA
10.003 B B/01.7

[TpodeccronanbHblil cTaHAapT
"CrneuuanaucT 1o NpoeKTUPOBAHUIO
YHUKAJIbHBIX 3/IaHUNA U COOPYKEHHI",
yYTBEPKAEH NpuKkazoM MuHHCTEpCTBA
TPyZAa ¥ COLMAIBHOMN 3aIUThI
Poccniickoit denepanuu ot
19.10.2021 Ne 730n
peructpaunoHHbiii N 810)

TexHu4IecKoe pyKOBOJICTBO
mporeccamMmu pa3paboTKu
NPOEKTHOM JOKYMEHTAIMH Ha
00BEKTHI KAIIUTAJILHOTO
CTPOUTETHCTBA, OTHOCSIIHECS
K KaTCTOpUH YHUKAJIBbHBIX, U
OCYIIECTBIIEHHE aBTOPCKOTO
HaJ30pa

Pa3paboTka koHIenmn
KOHCTPYKTHUBHOM CXEMBI
Y OCHOBHBIX IIPOEKTHO-
TEXHOJIOTUIECKUX
penieHuit o0beKTa
KaIluTATLHOTO
CTPOUTENBCTBA,
OTHOCSIIIETOCS K
KaTeropuy YHUKaIbHBIX
B/02.7

dopmupoBaHue 3aJaHUST
Ha TIPOCKTUPOBAHUE U
KOHTPOJIb pa3paboTKu
MPOEKTHOH 1 paboueit
JIOKYMEHTAIlUU Ha
00BEKTHI KAITUTAIILHOTO
CTPOUTENbCTBA,
OTHOCSIIIHECS K
KaTeropuy YHUKaJIbHBIX
B/03.7

Opranuzanuys u
KOHTPOITh
bopMHUpOBaHUS U
Benenus UM OKC,
OTHOCSIIIETOCS K
KaTerOpUH YHUKAIbHBIX

16.038 B B/01.7
[Tpodeccrnonanbhblif cranaapt " VYrpaieHue cTpoOuTeNIbHON Crparernyeckoe
PykoBonuTens cTpouTenbHON OpraHu3anuen yIpaBJIeHUE
opraHuszanuu’, yTBep>aeH NpUKa3oM JIESATEIIBHOCTBIO
MuHuCTEpPCTBA TPYJa U COLUAIIBHOU CTPOUTEIILHON
3ammThl Poccuiickon denepanuu ot OpraHu3anun
17 nos6pst 2020 rona N 803H. B/02.7
Perucrpanuonnsiii Homep 322. OmnepaTtuBHOE
yIpaBJIeHUE
JESITETbHOCTBIO
CTPOUTENBHOU
OpraHu3aluu
16.025 C C/01.7
[TpodeccrnonanbHbIM CTAaHIAPT Opranusanus CTpOUTENbCTBA [ToaroroBka k
«Crnenuanuct no opraHu3anuu 00BEKTOB KalIUTAJIbHOTO CTPOMTEIBbCTBY
CTPOUTENILCTBA» Y TBEPKIECH CTPOMTEIbCTBA 00BEKTOB KaIUTAILHOTO
npukazoM MuHHMcTepCcTBa TpyAa U CTPOMTEIBCTBA




HanMmenoBanue
npodeccuoHAILHBIX CTAHAAPTOB
Ic)

Koa, HamMeHOBaHHE H

YPOBeHb KBaJH(PUKATNI

OT®, na xoTopsbie

OPUEHTHPOBAHA TUCITUIIVIMHA

Koa u HaumeHoBaHme
TPYAOBBIX (DYHKIMI,
HA KOTOpbIe
OpMEHTHPOBaHA
AUCHUILIAHA

colMaabHOM 3amuThl Poccuiickoi
®enepaunu ot 21.10.2021 Ne 7470
Perucrpamuonnsiii Homep N 244

C/02.7

Ynpapnenue
CTPOHTEIIHCTBOM
00BEKTOB KAIUTAIBLHOI'O
CTPOUTEIILCTBA

C/03.7

CrpouTenbHbIN
KOHTPOJIb
CTPOUTEILCTBA OOBEKTOB
KaluTaJIbHOTO
CTPOUTEILCTBA

C/04.7

Cnaua u npuemka
00BEKTOB KaIUTATLHOTO
CTPOHTEIILCTBA,
CTPOUTENHCTBO KOTOPHIX
3aKOHYCHO

1.4. Komnerenuuu oOydarorierocsi, popmMupyembie B pe3yibTaTe OCBOCHUS

JOUCIITUIIINHBI
HaunmeHnoBaHue Koa n Koa u HammMeHoBaHHe Ilepeyenn
KaTeropuu HaNMEHOBaHHe HHIHKATOPA IUIAHUPYEMBIX
(rpynmnsi) KOMIIE€TEHIIMH JOCTHKEHHUS pe3yabTaToB 00yUeHus!
KOMIIeTeHIINH KOMIIeTEHIINH
Teoperuueckas OIIK-1 Cnocoben OIIK-1.1 3HATh:
dbyHIaMeHTalNbHAsT | pelIaTh NpUKJIaaHbIe | JJeMOHCTpUpPYET 3HaHHE | OCHOBHBIE IIOJIOKCHUS
MMOJTOTOBKA 3a1a4u OCHOBHEBIX 3aKOHOB COBPEMEHHOM TEOpUHr
CTPOUTEILHOM MaTeMaTUYECKUX U CTpOCHUS aTroMa,
OTpAaCyIH, UCTIONB3Ysl | ECTECTBEHHBIX HaYK, XUMHYECKOH CBSI3H,

TEOPUIO U METOIBI
(byHIaMeHTaIbHBIX
HayK

HEOOXOUMBIX JIJIs
pEIICHUS TUTTOBBIX 33]1a9
npodeccuoHaTbHON
JeSITETbHOCTH

OIIK-1.2 Mcnons3yer
3HAHUS OCHOBHBIX
3aKOHOB
MaTEMaTHYECKHUX U
€CTECTBEHHBIX HAyK JISI
pEIICHUsT CTaHIAPTHBIX
3a1a4 B o0yiacTu
CTPOMTEILCTBA
BBICOTHBIX U
OO0JIBLIETIPOIETHBIX
3IaHUN U COOPYKEHMIT

OHCPICTUKN U KHUHCTHUKU

XUMHUYECKHX peaKIuii,
XUMHUYECKOT'O

paBHOBeECHS, TEOPUH
PacTBOPOB,
JIIEKTPOXHUMHUH, & TaKKE
OCHOBHBIC  COCIUHCHUS
3JICMEHTOB, ux
KJaccu(UKaInio u
XAMHYECKUE
NpEBpAICHUS,

BIIMSTHHE Pa3INIHBIX

XUMHUYECKUX COCIUHCHUU
Ha OpraHu3M 4eJoBeKa M
OKPYXAIIIYI  Cpeny;




OIIK-1.3 ®opmupyet

IIpaBuIIa paboTbI B

CXeMy 1 XUMHUYECKON J1TabopaTopuu
MOCJIEZI0BATEIbHOCTh yMeTb: OTIpeNieNATh
MMPUMCHCHUA OCHOBHBIX XUMHUYECKHUEC CBOIiCTBa
3aKOHOB DJIIEMEHTOB M HX

MAaTEMATHUYCCKUX U COG)II/IHGHI/Iﬁ 110

€CTECTBEHHBIX HAYK IS
peali3aIiu MPOCSKTHBIX
pelnieHuii B obiactu

nonoxenuto B IICH, ux
BIIUSHUE HAa  CHUCTEMY,
HaIlpaBJIECHUE XUMUYECKUX

MPOEKTUPOBAHUS U B3aUMOJICICTBUH,
JKCIUTyaTaluu KHUCJIOTHO-OCHOBHOU
BBICOTHBIX U Xapaxkrep cpenpl,
OOJBIIETIPOTIETHBIX BO3MO’KHBIE moOOYHBIE

3IJaHUU U COOPYKEHUIN

porecchl (KOPPO3UOHHBIC
U JIp.) U TpeAcKa3bIBaTh
1704 BITUSTHHC Ha
TEXHOJIOTUYECKUN
MPOIIECC,  OKPYKAIOIIYFO
cpeny u YeNoBeKa,
npeaiarath CIIOCOOBI
3alUThl OT HUX, a TaK¥Ke
MIPUTOTABJIMBATh
pacTBOpPBI HY>KHOU
KOHIICHTPALIUU u
OTpeneNsITh ee JIOObIM
JIOCTYITHBIM METOZOM
(TUTpOBaHME, C TOMOILBIO
apeomeTpa u T.1.),
u3Mepsitb  pH  BOIHBIX
PacTBOPOB DIIEKTPOIIUTOB;
BJIA/I€Th: METOAaMU
pacdera KUHETHYECKHX H
TEPMOJAUHAMHYECKUX
XapaKTEPUCTHK
XUMHAYECKHIX PeaKIuid,
pacdyera  KOHLEHTpauuin
pPacTBOPOB U KOJIUYECTB
pearupyromumx u
00pa3yIolMXxcsi  BEIIeCTB
(0] XUMHAYCCKOMY
YpaBHEHHUIO, pacueTa
MoKazaressi KHUCIOTHOCTH
cpensl, pacuera J/IC u
OKHCIIUTEIHHO-
BOCCTAHOBUTEJIBHBIX
MOTEHIIMAJIOB PeaKIUi

2. Mecto qpucuunimnnbl B ctpykrype OIIOII
JNucuumuaa b1.JI(M).b.16 «Xumus» peanuszyercss B paMKax 00s3aTeIbHON
yacTtu bioka 1 «/lucumminnel (MOyJis)» NpOrpaMMbl CIICIIUATUTETA.



JucuumnirHa npenogaeTcs: oOy4aromumMcs o 0YHOU popme 00yueHuss —B 1-m
CeMEeCTpE.

JucuuminHa «XuMHs SBISETCS MPOMEXKYTOYHBIM ATaroM (OpMHUpPOBaHUS
komnereHuuii OIIK-1 B npouecce oceoenust OITOII.

JucuuninrHa «XWUMUS» OCHOBBIBAETCA HA 3HAHUSAX, YMEHHUAX M HaBBIKaX,
MPUOOPETEHHBIX MMPU H3YUYCHHH JUCIUILIMH: Matematuka, ®usnka, WU SBISETCS
MPEIICCTBYIOMIEH  JIsI W3Yy4YEHUs] JUCHUIUIMH: XUMHUS B  CTPOUTENBLCTBE,
Teopernueckas MEXaHMKa, ConpoTtuBieHue MaTEpPHAJIOB, Dkonorus,
DJIEKTPOTEXHUKA M DJICKTPOHHUKA, Teopuss yOpyrocTd C OCHOBAMH TEOPUH
IUIACTUYHOCTH M MOJI3ydyecTH, HenuHelHble 3agaum  CTPOUTEIBHOM MEXAHUKH,
CeiicmocTOMKOCTS  coopykenmit, CtpoutenpHass ¢usuka, OOciaenoBaHne W
WCTIBITAHUE COOpPY)KEHUM, TexHuueckas MexaHuka, [‘ocyaapCcTBEHHass HTOrOBas
aTTecTanys: MOArOTOBKA K CIa4€ U cAaya roCy1apCTBEHHOTO 3K3aMEHa.

DopMoOil MPOMEXKYTOUHOM aTTeCTallMd 3HAHWM O0ydaeMbIX MO OYHOU (opme
oOy4eHHUs sBJseTCs 3a4eT B 1-M cemecTpe.

3. O0beM IMCUMILTHHBI
OO6mrast TPyAOEMKOCTh JUCIMIUIMHBI COCTABISICT 2 3aYETHBIX CAMHMIIBL (72

aKaJIEMHUYECKHUX Yaca), B TOM YHCJIIE

ouyHasi popma 00yYeHHUs:

Cemectp 1
JICKIINU 16
71a00paTOPHBIC 3aHATHUS 16

CCMHHAPLI U IIPAKTUYCCKHUEC 3aHATHUA -

KOHTPOJIb: KOHTaKTHasl paboTa 0,2
KOHTPOJIb: CAMOCTOSITeIbHAs padoTa 8,8
pacueTHO-TpadudecKre padoTHI, KYpCOBBIC paOOTHI (IIPOCKTHI): KOHTaKTHAs paboTa -
pacdeTHO-rpaduueckre paboThl, KypCOBbIE PaOOTHI (IIPOCKTHI): CAMOCTOSATEIbHAs paboTa -
KOHCYJIbTAI[U! -
Konmaxmnas paboma 32,2
Camocmosamenvuas paboma 39,8

Bua npomexxyTounoii artectanuu (popMa KOHTPOIIs): 3a4ET

4. Coaep:xaHue IMCHUILIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jaesiam)
Ounas ¢gopma o0yueHust

KomnuecTBO yacoB Kon
Tema (pazaen) KOHTaKTHasi paboTa CAMOCTOSTEE MHIMKATOpA
nexpm | 2OCDATOPHEE n(;::c?;zg;:e Has paboTa AOCTHACHHHI
3aHATUA T KOMIICTCHIINUU
1. OcHOBHBIC NOHATHS U 3aKOHEI
xumud. [lepuoanueckas cuctema OIIK-1.1,
.. MenneneeBa. CtpoeHue 4 2 - 7 OIIK-1.2,
aToMa M CTPOEHUE MOJIEKYJI U OIIK-1.3
BEIICCTBA.




2.XUMHYECKasi TEPMOJUHAMMUKA. OIIK-1.1,
Xumudeckass KWHETHKA. 3 OIIK-1.2,
Xumuueckoe u (ha3oBoe OIIK-1.3
paBHOBECHE.
3. O01ue cBoiicTBa pacTBOPOB. OIIK-1.1,
JucnepcHplie U KOJUIOUIHbIE 3 OIIK-1.2,
cuctemsbl. PacTBopbI OIIK-1.3
HERJIEKTPOIUTOB U DJIEKTPOIUTOB.
4. OKUCIUTEIILHO- OIIK-1.1,
BOCCTAaHOBUTEJIbHBIC PEAKIIUU U 3 OIIK-1.2,
ANEKTPOXUMUYECKHE MPOLIECCHI. OIIK-1.3
Koncynpranuu - -
OIIK-1.1,
KonTposns (3auer) 0,2 8,8 OIlK-1.2,
OIIK-1.3
UTOIro 32,2 39,8




5. OoOpa3oBarejibHbIe TEXHOJIOIMH, INPUMEHSeMble TMPH OCBOCHHUH
AUCHHUIINHBI

Metoauka mnpernojaBaHusl JUCIHUIUIMHBI W peau3aluds KOMIETEHTHOCTHOIO
MOJIXO0/Ia B M3JI0KEHUU U BOCHPUATUHM MaTepuala ImpeaycMaTpUBaeT UCIOJIb30BaHUE
cienyomux (GopM TMPOBEACHHS] TPYMIOBBIX, WHIWBUAYAIbHBIX, ayJIUTOPHBIX
3aHATHH B COYETAHMM C BHEAYAUTOPHOM paboTOM ¢ 1enbio (GOpMHUPOBAHUSA U
pa3BUTHS MPOo(deCcCUOHATBLHBIX HABBIKOB 00YUYaIOIIUXCSI:

- Henosas u/unu ponesas urpa ([AN);

[lon pnemoBoM Wrpol IOHUMAETCS COBMECTHAS JEATEIBHOCTh TIPYIIIBI
OOyJarouMxcs U MeIarorndeckoro paboTHUKA MO YMPaBIEHUEM TEeAaroruiaecKoro
pabOTHHKA C TENBIO PENICHHS] YUYeOHBIX W MPOQPECCHOHAIBHO - OPUEHTUPOBAHHBIX
3a/lad  MyTeM WrPOBOTO MOJICTMPOBAHUSI pEaTbHON MPOOJIEMHON CUTYyallUH.
[To3BosisieT  OllEHMBAaTH  YMEHUE  AaHAJIM3UPOBATh U pEIIaTh  TUIHYHbBIC
npodecCUOHANIbHBIC 3a7a4H.

6. IlpakTyeckasi MOATr0OTOBKA

[IpakTyeckass MOArOTOBKA pPEANMU3YETCS MYTEM IPOBEICHHS MPAKTUYECKHUX
3aHATHH, TTPEAYCMATPUBAIOIINX YYaCTHE OOYYaIOIIMXCSA B BBIMOJHEHUU OTIEIBHBIX
AJIEMEHTOB paboT, CBS3aHHBIX C Oyaymied mnpodecCHOHATBHOU JesATeIbHOCTHIO.
OO0bem 3aHsaTHI B (pOpME MPAKTUIECKON MOATOTOBKH COCTaBiseT 16 yac. (o ouHOM
dbopme oOyueHus).

Ounasn popma o0yueHust

Kon
dopma WHIIUKATOpa

IIPOBEICHUS JIOCTYDKEHUHN

KOMIIETCHITHHN

Komnnue
Bun 3ansarus Tema 3ansaTHs CTBO
JacoB

[TpakTrueckoe I'pynnosast
3a/1aHUe KOMaHIHaA
pabora c
3JIEeMEHTaMU
JIEJTOBOU WTPBI.
Brimonnenue
pacdeToB u
MIPUTOTOBJICHUE

pacTBopa CEpHOH | g 1,

«PacTBOpBl KHUCJIOT, OCHOBAHUM,
coJseit u 170, CBOMCTBA.
[Tpurorosnenue pacTBOpOB
KHUCIIOTBI
kucinot». Pemenwe 3agau 1o . OIIK-1.2,
2 3aJaHHOM
TeMaMm «CrnocoObl  BBIpaKEHUS OIIK-1.3
KOHIIGHTpALlUU U3 :
KOHIICHTPALIUU pPacTBOpOB. 5
oJiee
DJIEKTPOIIUTHI. IM'uaponus.

. KOHIIEHTPUPOBaH
Bonopoansliil mokasarenby»
HOTO, IPOBEpKa

pe3ynbrara
METOJIOM
apeoMeTpuUH,
pabora co
CIIPaBOYHOMU
JINTEPATypOi




[IpakTrueckoe NunuBuayanpHas

3aJlaHue u rpymnmoBas
KOMaH/IHast
pabora c
3JIEMEHTaMHU
JIEJIOBOM  WTPBL
«l"anbBaHnueckue HIIEMEHTHI. s
DneKTpous. Koppo3zus»
MIPEI0KEHHBIX
(HamMcaHUe aHOAHBIX M KaTOJHBIX CDOICTE  COBDATE
peakuuin 3IEKTPOXUMHUUYECKUX 1;6n0Ta10 nﬁp OIIK-1.1,
nporeccoB, omnpenenenne IJIC ) ?aHBBaHHH‘;eCKHI‘;I OIIK-1.2,
raJIbBAHUYECKUX AJIEMEHTOB -
’ JJIEMEHT, OIIK-1.3
COCTaBJICHUE CXEMBI

OIPENENUTL  €T0
OJ1C, paccuutaTh
TEOPETUYECKOE
3HaYeHue,
COCTaBUTh CXEMY
rajibBaHUYECKOro
aJIeMeHTa, pabora
CO  CIpPaBOYHOH
JINTEPATYpOU

TaJIbBAHUYCCKUX U KOPPO3UOHHBIX
JJIEMEHTOB, PAacyeThl 10 3aKOHY
®dapajes)

7. YdeOHO-MeTOAUYECKOE oOO0ecleYeHHe CaMOCTOSTEJbHOH PadoThbI
CTY/IEHTOB

CamocrosiTenbHas paboTa CTYAEHTOB MPEIyCMOTPEHA YYEOHBIM IIAHOM IO
TucHUIUIMHEe B oObeMe 39,8 yacoB mo ouHoit opme oOydeHus. CamocTosiTeNnbHas
paboTa peanusyercs B paMKax IpOrpaMMbl OCBOEHMS JHUCLUIUIMHBI B CIEIYOLIMX
dbopmax:

- IpopaboTKa TEMAaTUKU CAMOCTOSITEIbHOU pabOThI;

- HarucaHue pedepara;

- BBIITOJIHEHUE MHMBUYyJIbHBIX 3a/IaHUH;

- IOATOTOBKA K CIa4e 3a4eTa.

B pamkax y4eOHOro Kypca npenycMaTpUBaKOTCS BCTPEUYU C IPEICTaBUTEISIMU
npo(UIbHBIX NPEANPUATUH.

CamocrosiTenbHass paboTa TPOBOAUTCA C LEIbIO: CUCTEMAaTU3aluu U
3aKpEIJICHUsI TOJIYYEHHBIX TEOPETUYECKHX 3HAHMM M MPAKTUYECKUX YMEHUU
oOy4Jarommxcs; yriayOJleHuss M pacllMpeHUs TEOPETUYECKUX 3HAHUM CTYACHTOB;
(GopMHUpPOBaHNA YMEHUH HCIOJIb30BaTh HOPMATUBHYIO, IIPAaBOBYIO, CIPABOYHYIO
JOKYMEHTAIUI0, YUeOHYIO0 U CHELMAIbHYIO JINTEPATypy; Pa3BUTHS I10O3HABATEIbHBIX
CIIOCOOHOCTEM M aKTUBHOCTH  OOYYarOIIMXCS:  TBOPYECKOM  MHMIIMATHUBBI,
CaMOCTOSITEJIBHOCTH, ~ OTBETCTBEHHOCTH,  OPraHM30BAHHOCTH;  (popMHpoOBaHUE
CaMOCTOATEIbHOCTH MBILIJIEHUS, CHOCOOHOCTEM K CaMOpAa3BUTHIO,
COBEpIICHCTBOBAHUIO U CAaMOOpraHMu3aluu; (OopMHUpPOBaHUS NPOPECCHOHATBHBIX
KOMITETEHIIUI; Pa3BUTHUIO UCCIIEN0BATEIBCKUX YMEHUI CTYIE€HTOB.

@opMbI U BUABI CAMOCTOSTEIBHOM PAOOTHI CTYJEHTOB: YTEHHWE OCHOBHOH H
JOTIOJTHUTENBHON JINTEPaTypbl — CaMOCTOATENIbHOE HW3y4Y€HHE MaTepuaia 1o
PEKOMEHIyEMbIM JIMTEPATYPHBIM UCTOUYHUKAM; pad0oTa ¢ OUOIMOTEYHBIM KAaTajIOroM,
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CaMOCTOATENIbHBIN MOAOOP HEOOXOAUMOWN JUTEpaTyphl; paboTa cO CIIOBapeM,
CIPaBOYHMKOM; TOMCK HeoOxomumoil uH(popmanuu B cetu VIHTepHeT;
KOHCTIICKTUPOBAaHWE HCTOYHUKOB;, pedepupoBaHne HMCTOYHUKOB, COCTaBIICHHUE
aHHOTAIMI K MPOYUTAHHBIM JIMTEPATYPHBIM MCTOYHUKAM; COCTABJIICHHUE PEICH3UH U
OT3BIBOB Ha IMPOYUTAHHBI MaTepHall; cOCTaBlieHHe 0030pa MyOJuKaluid MO TEMe;
COCTaBJIIEHHME U  pa3pabOTKa TEPMHHOJOTUYECKOIO  CJIOBAps;  COCTaBJICHHE
XPOHOJIOTUYECKON TaOuIlbl; cocTaBieHue Oubnuorpaduu (Oubauorpaduyeckon
KapTOTEKH); MOJArOTOBKA K pa3au4yHbiM (opMaM TeKyIlled H MPOMEKYTOUHON
arrectauu (K TECTUPOBAHMIO, KOHTPOJIBHOM paboTe, 3a4eTy); BBIIOJHEHHUE
JOMAIIHUX KOHTPOJIBHBIX pabOT; CaMOCTOSITEIbHOE BBIIOJHEHUE MPAKTHUECKUX
3aJlaHul PENPOIYKTUBHOTO THUTA (OTBETHI Ha BOMPOCHI, 33]]a4H, TECThI; BHIMOJTHEHUE
TBOPYECKUX 3aJaHUN).

TexHo0rus OpraHu3ali CaMOCTOATEIbHON pabOThl 00YUYAIOIIUXCS BKIFOYAET
UCIIONb30BaHNE HWH(POPMAIMOHHBIX M  MaTepUATbHO-TEXHUYECKHUX  PECYpPCOB
00pa3oBaTEIBLHOIO YUPEKJICHHUS: OMOIMOTEKY ¢ YMTAIbHBIM 3aJI0M, KOMIIBIOTEPHbIC
KJIACChl C BO3MOXKHOCTBIO paboTel B MHTepHeT; ayautopuu (KJIaccel) st
KOHCYJIbTAIIMOHHOM IS TEIBHOCTH.

[lepen BBIOTHEHWEM OOYYAIOMIMMHCS BHEAYIUTOPHOH CaMOCTOSTEIBHOM
paboThl TpernojaBaresb MPOBOAUT KOHCYJITUPOBAHUE MO BBHINOJHEHUIO 3aJlaHus,
KOTOpPBI BKIIIOYAeT 1eJb 3aJaHus, €ro COJAEpX aHus, CPOKH BBIMOIHEHUS,
OpPUEHTHUPOBOYHBII 00BbEM pabOThl, OCHOBHBIE TpeOOBaHUs K pe3yibTaTam padoThI,
KpUTEpUU OLEHKH. Bo Bpems BBINONHEHHA OOYyYalOIIMMUCA BHEAYIUTOPHOM
CaMOCTOSITENIbHOM pabOThI U NMPU HEOOXOUMOCTH MPEINOJIaBaTelb MOKET IPOBOJUTh
WHIUBUyaJIbHBIE U TPYTIIOBBIC KOHCYJIHTAIIHH.

CamocTtosiTenbHass paboTa MOXKET OCYIIECTBIATHCS HWHAMBUAYAIbHO WIH
rpynmnaMu oOydaroluxcsi B 3aBUCUMOCTH OT LIeNH, 00beMa, KOHKPETHOW TeMAaTHUKH
CaMOCTOSITENTbHON PpabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHHUN 00yJarOIMINXCsl.

Kontpons  camoctosiTenbHOM ~ paboOThl  CTYJEHTOB  IPEAyCMaTpHUBAET:
COOTHECEHHE COJECPIKAHMSI KOHTPOJIS C LEIsIMU 00ydeHus; 00beKTUBHOCTh KOHTPOJIS,
BaJMIHOCTh KOHTPOJIA (COOTBETCTBUE TMPEIBSABISEMBIX 3aJaHUNl TOMY, HYTO
OpearnoiaraeTcs MpPOBEPHUTH); AUPPEPESHINANUI0 KOHTPOJIbHO-U3MEPUTEITHHBIX

MaTepUaIoB.
@OopMBI  KOHTPOJISL CaMOCTOSITENIbHOM paboThl: TPOCMOTP H  MPOBEpKa
BBITIOJIHEHUSI ~ CaMOCTOSITENIbHOM ~ paboThl  MpernojaBaTesieM;  OpraHu3allus

CaMOIIPOBEPKH, B3aMMOIIPOBEPKH BBHIIIOJIHEHHOTO 3aJIaHUs B TPYIIE; 00CYXKICHHE
PE3yJIbTAaTOB BBIOJIHEHHONW PaOOThl HA 3aHATHH; MPOBEJACHNUE TUCHMEHHOI'O OMpOCa;
MPOBEJICHUE YCTHOTO ONpOCa; OpTaHM3alMs W IPOBEICHUE WHIWBHIYATEHOTO
co0eceToOBaHMsI; OpraHu3aIs U IPOBEIeHNEe COOEeCeI0BaHUS C TPYIIION.

Ne

/i Buj yueOHO-MeTOAUYECKOTO 00ecieyeHnst

1. KontposbHble 3a/1anus (BapuaHThI).

2. TecToBbIE 3aMaHUS.

3. Bormpocs! 1y1st caMOKOHTPOJIS 3HAHHIA.

4. NnauBuayanbHble 3a1aHuA (3aJaHKs HA CAMOCTOSITENIbHYIO paboTy)
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5. Tems! pedpeparos.
6. JenoBas urpa
7 3agaHust A1 MOJArOTOBKH K IPOMEKYTOYHOM aTTECTAIMHU 110 JUCIHUITTHHE

(Bompocs! k 3aueTty)

8. q)OHI[ OLHCHOYHBIX CPEACTB AJA IMPOBCACHHUHA TEKYIIECIo KOHTPOJIA
ycnneBaeMocCTu, HpOMe)KyTO‘IHOﬁ aTTeCTAallui 110 HTOraM OCBOCHHUA JUCHUITIMHDBI

8.1. ITacmopTt doHIa OLIEHOYHBIX CPEIACTB

KonTpomupyemsie pa3memnst
(TEeMBI) TUCIUILTHHE

Kon n HaumeHOBaHKE
KOMITETEHIINH

Mupukarop focTUKEHUS
KOMITETCHIIAHN

HanmenoBanue
OIICHOYHOTO
CpenCTBa

OCHOBHBIE ITOHATHS U
3aKOHEI XUMMUU.
[Tepuoanueckas
cuctema JI.1.
Meunneneena.
Crpoenue aToma u
CTPOCHHE MOJIEKYJ U
BEIISCTBA.

OIIK-1 Criocoben
peuiath MPUKIAIHBIC
3a7a4yl CTPOUTEILHON
OTpaciu, WCHOIB3Ys
TEOPHUIO M  METOJBI
(byHIaMeHTaTbHBIX
HayK

OIIK-1.1
JeMoHcTpupyer
3HAHUE OCHOBHBIX
3aKOHOB
MaTeMaTUYeCKUX |
€CTECTBEHHBIX  HaykK,
HEOOXOIUMBIX BInIE:
pelieHus]  TUIOBBIX
3a1a4
npodeccrnoHabHOM
JEeSITeTTbHOCTH
OIIK-1.2 Ucnons3yet
3HAHUS OCHOBHBIX
3aKOHOB
MaTeMaTUYeCKUX |
€CTECTBEHHBIX  HAyK
AT pemeHus
CTaH/JIAPTHBIX 3aJ1a4 B
obmactu
CTPOMTENIbCTBA
BBICOTHBIX u
OO0JIBLIETIPOIETHBIX
31aHUI u
COOpYKEHUH
OIIK-1.3 ®opmupyet
cXemy u
MOCJIeI0BATEIbHOCTh
TIPUMEHCHHS
OCHOBHBIX  3aKOHOB
MaTEeMaTUYCCKUX |
€CTECTBEHHBIX  HAyK
JUIst peanmu3anumn
MPOEKTHBIX PEelIeHUN
B o0mnactu
NPOCKTHUPOBAHUSA |
IKCILTyaTaluu
BBICOTHBIX u
OO0JIBLIETIPOJIETHBIX

WHMBUIYaJIbHBIC
KOHTPOJIbHBIE
paboTsI;
pedepart; ycTHBIN
orpoc,
cobecemoBaHuE;
TECT, 3a4erT.

12




31aHUN "
COOPY>KEHUH

Xumudgeckas
TEPMOJIMHAMUKA.
Xumudgeckas
KWHETHKA.
XuMH4yeckoe u
(ha3oBoe paBHOBECHE.

OIIK-1 Criocoben
pemars MNpUKIATHbIE
3a7]a4M CTPOUTEIbHOU
OTpaciy, UCHOJb3Ys
TEOPUI0O U  METOMBI
(yHIaMeHTaTbHBIX
HayK

OIIK-1.1
[emoHcTpupyer
3HaHUE OCHOBHBIX
3aKOHOB
MaTeMaTU4eCKUX |
€CTECTBEHHBIX  HayK,
HEOOXOINMBIX TUIS
pelIeHus]  TUTOBBIX
3aja4
npodeccHOHATEHON
JeSITeTbHOCTH
OIIK-1.2 Ucnons3yer
3HAHUS OCHOBHBIX
3aKOHOB
MaTeMaTU4eCKUX U
€CTECTBEHHBIX  HAyK
TUIst peleHus
CTaHJAapPTHBIX 3a/1a4 B
obnactu
CTPOUTEIHCTBA
BBICOTHBIX u
OO0JIBIICPOJICTHBIX
3/1aHUN u
COOpYKEHUH
OIIK-1.3 ®opmupyer
cxemy u
MOCJIEZI0BATEIIBHOCTh
IPUMEHECHHUS
OCHOBHBIX  3aKOHOB
MaTeMaTUYeCKUX |
€CTECTBEHHBIX  HayK
JUISt peanuzanumn
MIPOEKTHBIX PELICHUI
B o0mactu
NPOCKTUPOBAHUS U
IKCILTyaTaluu
BBICOTHBIX u
OO0JIBIIENPOJIETHBIX
3IaHUI u
COOPY>KEHUH

WH/TUBH/ Ty aIbHbIC
KOHTPOJIbHBIE
pabotsl; paboyas
TETpab
(oTnenbHbII
MaTepuan);
pedepar; yCTHBIN
OIpoc,
coOeceIoBaHuE;
TECT, 3a4eT.

OO01ue cBOUCTBa
pacTBOpPOB.
JucnepcHbie 1

KOJIJIOMIHBIC CUCTCMBEI.

PactBopb1
HED3JIEKTPOJIUTOB U
ANIEKTPOJIUTOB.

OIIK-1 Crniocoben
peliath MPUKIAIHBIC
3a7a4yl CTPOUTEIEHON
OTpaciu, WCHOIB3Ys
TEOPHUIO M  METOJBI
(byHIaMeHTaTbHBIX
HayK

OIlK-1.1
JemoncTpupyer
3HaHUE OCHOBHBIX
3aKOHOB
MATEMAaTHYECKUX  H
€CTECTBCHHBIX  HayK,
HEOOXOIUMBIX TS
pCLICHUSI  THIIOBBIX
3amaq
npodeccrnoHaIbHOM

VH]IUBH Ty aTbHbIC
KOHTPOJIHHBIE
paboThI; paboyas
TETpaab
(oTnenbHbII
marepuan);
pedepar; yCTHBIH
orpoc,
cobeceloBaHuE;
TECT, 3a4eT.
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JEeSITeTHHOCTH
OIIK-1.2 WUcnonb3yet
3HAHUS OCHOBHBIX
3aKOHOB
MaTeMaTU4YeCKUX |
€CTECTBEHHBIX  HAyK
TUIst pelieHus
CTaH/IAPTHBIX 33124 B
obnacTu
CTPOUTEINIbCTBA
BBICOTHBIX u
OO0JBIICNPOJIETHBIX
3IaHui u
COOpYKEHUH
OIIK-1.3 ®opmupyert
cxemy u
MOCJIeI0BATEIbHOCTD
IPUMEHCHHUS
OCHOBHBIX  3aKOHOB
MaTEeMaTUYeCKUX |
€CTECTBEHHBIX  HayK
Ui peanuzanuu
MPOEKTHBIX pelIeHUuN
B obnactu
MPOCKTUPOBAHUSA U
IKCILTyaTaluu
BBICOTHBIX u
OO0JIBLIETIPOJIETHBIX
3IaHui u
COOpPY>KEHUH

OKHCIUTENIBHO-
BOCCTaHOBHUTEILHBIE
peakuuu u
ANEKTPOXUMHUUYECKHE
MPOIIECCHI.

OIIK-1 Criocoben
pemiaTh TPUKIIATHbIC
3aJ1auu CTPOUTEIBHOMN
OTpaci, WCIOJIB3Ys
TEOPHUIO M  METOJbI
(dbyHIaMEeHTaTBHBIX
HayK

OIIK-1.1
JemoHcTpupyer
3HaHHE OCHOBHBIX
3aKOHOB
MaTeMaTu4ecKux |
€CTECTBEHHBIX  HayK,
HEOOXOINMBIX TUIS
pelIeHus]  TUTOBBIX
3ama4
npodeccHOHATEHON
JeSITEIIEHOCTH
OIIK-1.2 Ucnons3yer
3HAHHS OCHOBHBIX
3aKOHOB
MaTeMaTu4ecKux |
€CTECTBEHHBIX  HAyK
TUTSt peleHus
CTaH/JAapPTHBIX 3a/1a4 B
o0nactu
CTPOHTEIHCTBA
BBICOTHBIX u
OOJIBIICTIPOTIETHBIX

VH/IMBU Ty aJIbHBIC
KOHTPOJIbHBIC
paboTbl; pabouas
TETpaib
(oTmenbHBIN
MaTepuan);
pedepart; ycTHBIN
orpoc,
cobece0BaHME;
TECT, 3a4eT.
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3TaHUN "
COOpYKEHUH
OIIK-1.3 ®opmupyert
cXemy u
MOCJIEI0BATEIBHOCTh
MIPUMEHEHHUS
OCHOBHBIX  3aKOHOB
MaTeMaTHYEeCKUX U
€CTECTBEHHBIX  HayK

JUTS peanuzanumn
MIPOCKTHBIX PEIICHUI
B obmacti
MPOSKTUPOBAHKUS |
IKCILTyaTaluu
BBICOTHBIX u
OO0JIBLIETIPOJIETHBIX
3IaHud u
COOPY>KEHUH

Jranbl (popMHpPOBAaHUS KoMmeTeHHuil B mnpouecce ocoenuss OIIOII
MPSIMO CBSI3aHBI C MECTOM JUCIUIUIMH B 00pa3oBaresnbHOM mporpamme. Kaxapiii srar
dbopMHpOBaHUS KOMIETEHIIMU, XapaKTepU3yeTcs OIpPEACICHHBIMU 3HAHUSIMH,
YMEHUSMH W HaBbIKaMH W (WJIH) OMBITOM NPOGEeCcCHOHANHHOU JEeSTEIHHOCTH,
KOTOpPbIE OLEHUBAIOTCS B NPOLECCE TEKYIIEro KOHTPOJS  yCIEBAEMOCTH,
IIPOMEKYTOUYHOM aTTECTAlMU MO JHUCLUMIUIMHE (IIPAaKTUKE) U B IPOLIECCE UTOrOBOM
aTTecTaluy.

JucuuminHa «XUMHS» ABJSIETCS MPOMEXKYTOYHBIM 3TAallOM  KOMILIEKCa
JTUCLUIUIMH, B XOJ€ M3YYCHUSI KOTOPBIX y CTYJIEHTOB (POPMUPYIOTCS KOMIIETCHIIUU
OIIK-1.

®opmupoBanue komnereHuuu OIIK-1 HaumHaeTcs ¢ W3ydeHUs] NUCIUILIMH
«Maremartukay, « Pu3nKa.

3aBepuiaerca pabora 1o (GOPMHPOBAHUIO Y CTYJECHTOB  YKa3aHHBIX
KOMITETEHLIUU B X0J1€ MOATOTOBKU U CAAYU FOCYJapCTBEHHOTO 3K3aMEHa.

HroroBas ouenka chopmupoBanHocTu komrerenuuid OIIK-1 onpenensiercst B
NEpPUOJ MOJATOTOBKH U CJIa4y FOCYIapCTBEHHOTO HK3aMEHa.

B nmpounecce u3yuyeHuss JUCHMILIMHBI, KOMIIETEHINH TakK:xke GopMupyroTcst
MOJ3TAIHO.

OcHoBubiMu dTanamu GopmupoBanusi OIIK-1 npu u3ydeHUM IUCIUTUTHHBI
b1.J(M).b.16 «Xumusi» sBisieTCs MOCIEAOBATEIbHOE H3YUYEHUE COAEPIKATEIHHO
CBSI3AHHBIX MEXIY COOOM TeM YyueOHbIX 3aHATUH. V3ydeHune KakaoW TeMbI
npeanoyiaraeT  OBJAJEHUE  CTYIACHTaMH  HEOOXOIUMBIMH  JIECKPUITOPaMH
(cocTaBiAOIIMMM) KOMIETeHUMH. JIIs OUEeHKH ypOBHS CPOPMHUPOBAHHOCTH
KOMIIETEHLIMA B MPOILECCE HW3YUYEHUs JUCLUUILIMHBI MPELyCMOTPEHO MPOBEICHUE
TEKYyIIero KOHTPOJS YCIEBAEMOCTH MO0 TemaM (paszaesiaM) JUCHMUIUIMHBI U
MPOMEKYTOUHOM aTTECTALMH 110 JUCIUIUIMHE — 3a4eT.
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8.2. KOHTpOHLHLIe 3alaHud M MaTEpHuaJibl, HCOﬁXOIlI/IMbIe JJIA OIMEHKH

3HAHMH, YMEHUI U HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLINX

ranbl (POPMUPOBAHUA KOMIIETCHUMH B Ipolecce OCBOCHUS 00pa3oBaTe/IbHOM

MPOrpaMMblI
8.2.1. KonTposbHble BONpocsl N0 TemMam  (pasgenam) s
onpoca/codeceJ0BAHUS HA 3AHATUAX
Tewma (pazmen) Bompocsr

1. OcHoBHBIE MOHATHS M 3aKOHBI

XUMHHU.

u

[lepuonnueckas cucrema J[.MI. Menneneesa.
CrpoeHue aromMa M CTPOEHUE MOJIEKYII
BEIIECTBA.

1. Pemenue 3a1a4 Mo MprUMEHEHHIO OCHOBHBIX
3aKOHOB (OTIpEJeNIeHNe KOJINYECTBAa BEIIECTBA
yepe3 MOJISIPHYIO MacCy M MOJISIPHBIM 00BeM,
3aKOH PKBHBAJICHTOB, pacyeT 10 XMMHYECKUM
(dbopmynaM, IO XUMHUYECKUM YPaBHEHUSIM ).

2. Ompenenenne coctaBa sapa aToma,
COCTaBJIGHUE DIJIEKTPOHHON (popMyIbl aToma.
KBanTOBBIC UnCHA.

3. OObsicHEHHE CBS3M MEXAY IMOJOKEHHEM

sneMeHTa B IICD  u  3JIeKTpOHHOI
KOH(HTyparuen ero aToMoB.
4. CpaBHeHue CTETICHU MPOSIBIICHUS

METAUINYECKUX M HEMETaUINYSCKUX CBOMCTB.
5. Tlepwmomuueckass 3aBUCHUMOCTb BEITUYUH
SHEPTUM  HMOHM3AIUHU, DJHEPIruu  CPOJICTBA
CPOICTBa K 3JICKTPOHY,
3IEKTPOOTPUIIATEIIEHOCTH.

6. OrmnpeneneHre TUNa XUMHUYECKOW CBS3H,
M300paKEHUE CXEMBbI TIEPEKPBIBAHMSI aTOMHBIX
opOuTareii W  OompeaelieHHe  TeOMETPHH
MOJICKYJIBI C YYETOM THOPHUIU3AINN aTOMHBIX
opOuTajei.

2. XuMudeckasi TEpMOJIMHAMUKA. XUMUYeCKast

KHHETHKA. XUMHUYECKOe U ()a30BOE PaBHOBECHE.

1. Pacdyer u3MEHEHMH TEPMOIUHAMHYECKHX
dbyakouii  coctostHUs  (OHTambnuu - AH,
sHTporuu AS, cBoOOmHON »Heprum [ ubdoca

AG).  DKcIepuMEHTaJbHOE  OMpeeicCHUE
teroBoro  addexra  (AH),  meromuka
OTpeieNIeHus, nabopaTopHOe u
IPOM3BOJICTBEHHOE 000y 10BaHHE.

2. OmpenesneHue 3K30- WIH SHI0TEPMHUECKOTO
Xapakrepa peakuuu no senuuuHe AH.

3. [Iporno3upoBanue BO3MOKHOCTH
CaMONPOM3BOJIBHOTO MPOTEKAHUS PEAKIUH I10
BenuuuHe AG.

4. CocraBieHHE€ KHHETUYECKOTO YpaBHEHHUS
XUMHYECKONW  peaklud, BBIYUCICHUSA IO
KMHETHYECKOMY YpaBHEHHIO JEHCTBUS Macc
(3aBUCUMOCTh CKOPOCTHM OT KOHIICHTpAaIu1
pearentoB) u 1o Qopmyne Banr-I'odda
(3aBHCHUMOCTH CKOPOCTH OT TEMIIEPaTyphl).

5. Onmnpenenenue HanpaBiIeHUS CMELIEHUS
XMMHUYECKOTO PAaBHOBECHS MPHU HW3MEHEHHUH
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Tema (pazaen) Bormpockr

BHEIIHUX YCIOBUII Ha OCHOBAHHWH MPUHIUNA
Jle-IllaTenne.

6. CocraBiieHUE BBIPAXEHUS JJISI KOHCTAHTHI
paBHOBECHS. Pacuer = paBHOBECHBIX u
WCXOJIHBIX KOHIICHTPAllUd BEIECTB, pacyeT
PaBHOBECHOT'O COCTaBa PEAKIIMOHHOU CMECH.

1. Pacuer wu mepecuer KOHIEHTpPALUU
pacTtBOopoB (MaccoBasi, oObeMHass M MOJIbHas

TOJIA, MOJISIpHAst " HOpMaJbHasl
KOHIICHTPALINH, MOJISUTBHOCTb, TUTP).
OKCHepuMEeHTATIbHOE oIpesieNIeHne
KOHIICHTPALlMU  PACTBOPOB  JIA0OPATOPHBIMU
METO[aMHU.

2. ONEeKTPOIUTBl U HEIJIEKTPOJIUTHI.

Omnpenenenue xapakTepa AJIEKTPONIUTA MO €ro
cuie (CWIbHBIE, CpEIHUE U caldbIe).

3. CocraBrneHue BBIPAKEHUS UISI KOHCTaHTHI
JUCCOLIMAIIUU CJIA00TO 3JICKTPOJINTA, PEIICHUE
3aJlad  Ha pacyeT KOHCTAaHT H CTENeHU
JUCCOIMAIMM  TI0  3aKOHy  pa30aBiIcHUS
OcTBanpaa.

4. CocraBnenue MOHHO-MOJIEKYJIIPHBIX
ypaBHEHUH peakiuii B pacTBope (MOHHO-
00MEHHOE B3aUMOJIEHCTBUS MKy
pacTBOpamMu 3JIEKTPOIUTOB, TUIPOIH3 U JIp.).
5. Pacuer pH pacTBOpOB CWIBHBIX U CITa0BIX
JNEKTPOJIUTOB C YYETOM JHUCCOIHMAIMU U
THIPOJTN3a. DKCIIEPUMEHTAIBHOE OTIpeIeIICHNE
pH MeTonamu Bu3yalbHON KOJOPUMETPUH U
pu oMo pH/monomepa.

3. O6mue cBoiicTBa pacTBOpOB. JucrepcHbie U
KOJUIOMTHBIE CHCTEMBI. PacTtBopsI
HE3JIEKTPOJINTOB M HIIEKTPOJIUTOB.

1. Onpenenenune CTeNeHN OKUCIEHUSI aTOMOB B
COCTMHEHUH u MIPOTHO3UPOBAHUE
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIX ~ CBOWCTB
COCIMHCHU B 3aBUCUMOCTH OT CTEICHH
OKHUCJIGHHs  aToMOB  (BbICHIasi,  HU3IIas,
MIPOMEKYTOYHAS).

2. CocraBineHue 3JIEKTPOHHBIX YpaBHEHUU
IPOLECCOB OKHUCIEHUS U BOCCTAHOBJICHMUS,
paccTaHoBKa KO3(PPUIIMEHTOB B YypaBHEHUU
OKHCITUTEIbHO-BOCCTAHOBUTEILHON — PEaKIUU
METOJIOM 3JIEKTPOHHOTO OanaHca W METOJO0M
MOJTy PEAKLIMIA.

3. IIporHo3upoBaHue MOBEACHUS METAUIOB B
AJIEKTPOXUMHUYECKOU CHCTEME o 150,
MOJIO)KEHUI0O B Ta0nWile  CTaHAApPTHBIX
3JIEKTPOJIHBIX MMOTEHIIAAJIOB.

4. CocTaBieHHE DJJIEKTPOHHBIX YpPaBHEHUU

4, OKHUCIUTEIIFHO-BOCCTAHOBHUTEIIHHBIC
PCaKrU U SJICKTPOXUMHYCCKUC ITPOLCCCHI.

AaHOJHOT'O u KaToOgHOT O mpoueccos,
MMpOUCXOAINUX IIPpH pa60Te XUMHNYCCKOI'O
HCTOYHHUKA TOKa, npu KOHTaKTHOM

JJICKTPOXUMHUYECKOM KOPPO3WH, TIpH
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Tema (pazaen) Bormpockr

JIEKTPOJIM3E€ BOJHBIX PACTBOPOB U 3aIUCh
oOmiero pabouero ypaBHEHUs. XHUMHUYECKHI
IKCHEPUMEHT MO MPOBEICHUIO 3JICKTPOJIN3a B
71a00PaTOPHBIX YCIJIOBUSIX, OTJINYNE
000pYIOBaHUS ISl AIEKTPOIU3HBIX YCTAHOBOK
B IIPOM3BOJICTBEHHBIX YCIIOBHUSX.

5. CocraBieHHE SJCKTPOXHUMHUYECKON CXEMBI
rajlbBAaHUYECKOTO JJIEMEHTA, pacuer
AJEKTPOJHBIX TIOTCHIMAIOB 110 YPaBHEHUIO
Hepucra u anexrponasuxkymei cuibl (D1C)
rajJbBaHMYECKOTO HJIEMEHTA.

6. Pacuer wmacc (mis ra3oB - 00BEMOB)
BEIECTB, BBIICISIIONIMXCSA HA D3JEKTPOJaxX B
npoIliecce IEKTpoin3a 1o 3akoHy Dapajes.

IlIka/jia oneHUBAHNA OTBETOB HA BONPOCHI

[ITxana oreHUBaHug

Kpurepuu onienrBanust

OOyuarommiicss TIIyOOKO M COIEP)KATEIBbHO PACKPHIBAET OTBET HA

«OTIM4HO» KaX/Iblil TEOPETUYECKUI BONPOC, HE AOIMYCTUB OIMOOK. OTBET HOCUT
pPa3sBEPHYTHIN U MCUEPIIBIBAIOIIMN XapaKTep.

OOyuaromuiics B LEJIOM PAacKpbIBAET TEOPETUYECKUE BOIPOCHL,

«Xopomo» OJTHAKO OTBET XOTs Obl HAa OJWH M3 HUX HE HOCUT Pa3BEPHYTOTO U

MCUEPIBIBAIOIIETO XapaKTepa.

«Y TOBJIIETBOPUTEIILHO)

OO0yJarmuiicss B 1EJIOM PaCKPHIBAET TEOPETHUYECKHE BOMPOCHI U
JOMyCKaeT  psAJ  HETOYHOCTEW,  (parMeHTapHO  PACKPHIBAET
COJIep’)KaHHE TEOPETHUYECKHX BONPOCOB MM HUX  PaCKpbhIBaeT
COJIEpXKATEIbHO, HO JIOMYyCKasi 3HAYUTEJIbHbIE HETOYHOCTH.

«HeynoBneTBOpUTETHHOY

OOyuaronuiicst He 3HaeT OTBETOB Ha MOCTABJICHHbIE TEOPETUUECKHUE
BOIIPOCHI.

8.2.2. Tembl auist okIa10B (pedepaToB)

1. AncopOeHThl U HOHHBIE OOMEHHUKH B MIPOIECCAX OUUCTKU MPUPOJIHBIX U CTOYHBIX
BO/JI.

01N DN B WIN

9.

. OCHOBBI KPUCTAJNIOXUMHUYECKOTO JU3aiTHA.

. CBEpXKHCIIOTHI U CBEPXOCHOBAHMUSI.

. KoopauHannoHHble COEIMHEHUS B COBPEMEHHOW aHAJTUTUYECKOM MPAKTHKE.
. KoopauHannoHHbIe COEAMHEHNUS B dKUBBIX OPraHU3MaXx.

. Heoprannueckue 6romatepuarsi.

. Hanomarepuansl Ha OCHOBE yriepoaa.

. X¥MUsl B UHTEPECAX YCTOMUNBOTO PAa3BUTHS, HIIU «3€JICHASD XUMUSL.

NoHHbIe KUAKOCTH — HOBBIN KJIACC KOJIOTMUECKH YUCTHIX PACTBOPUTENICH.
10. dynnepeHsl: METOBI MOTYYEHUSI, OUUCTKA, C(Hepbl IPUMEHEHHUS.

11. YrnepoHbie HAHOTPYOKH: MOTYyUYEHHE U CBOMCTBRA.

12. BO3MOXHOCTH 1 EPCIEKTUBBI KOMITBIOTEPHON XUMUHU.

13. 305b-reap METOIBI MOJIYYEHUSI HEOPTAHUYECKUX HAHOMATEPHUAIIOB.
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14. I'ubpuaHble MaTepUabl U KOMIIO3UTHI HA OCHOBE HEOPTraHUYECKUX COCTUHEHUIA.
15. Coenunenus BHepeHMs B rpauT: MOIyUYEHHE, CBOMCTBA, IPUMEHEHHUE.

16. I'padnexc — MaTepuan Ha OCHOBE JUCIIEPCHOTO rpaduTa: TEXHOJIOTUS, CBOWCTBA,
IIPUMEHEHHUE.

17. YrnepoHble BOJOKHA — XUMHUYECKHUE TPUHIUIIBI [TOJIyYEHUS, IPUMEHEHUE.

18. CunTeTHueckre u HaHOAIMa3bl: OJIyYeHHE, CBOMCTBA, Chephbl TPUMEHEHUS.

19. Xumust 10JIMMEPHBIX TPOBOIHUKOB U IUAJIEKTPUKOB.

20. IIpumeHeHne HEANEKTPOIUTOB B TEXHUKE.

21. XuMUYECKUI KCIIEPUMEHT KaK METOJ HAYYHOI'O [TO3HAHHS.
22. KoMIpIOTEPHOE MOJETUPOBAHUE KAK YACTh XUMHYECKOTO DKCIIEPUMEHTA.

IIxana oneHuBaHUuA

[[Ixana orileHuBaHMS Kputepuu onienuBanus
OOyuaromuiics TIyOOKO W COIEPXKaTeIbHO PACKPHIBACT TEMY
«OTIYHO» JOKJIaaa, He JOMyCTUB OmMOOK. OTBET HOCUT pa3BEPHYTHINH H

MCUYEPIIBIBAKOLIMN XapaKTep.

OOyuaromuiicst B I€JIOM pacKpbIBaeT TEMY J0KJIaAa, OHAKO OTBET
«Xoporo» XOTs1 ObI HA OIMH M3 HUX HE HOCUT Pa3BEPHYTOrO U HCUEPITBIBAIOIIETO
Xapakrepa.

OOyuaromuiicss B 1I€JIOM PAacKpbIBaeT TeMy JAOKIaAa U JOMyCKaeT
pAI  HETOYHOCTEW, (parMeHTapHO  PACKPBIBAET  COJEpIKAHHE
TEOPETUYECKUX BOIMPOCOB WM UX PACKPBIBAET COAEpPkKATEIbHO, HO
JIOTTyCKasl 3HAUYUTEIbHbIE HETOUHOCTH.

((YIIOBJ'IeTBOpI/ITeJ'II)HO»

«HeynoBieTBOpUTETHHOY OO0yyaronuiicst He BiaJieeT BBIOPaHHOM TeMoit

8.2.3. OueHo4HbIE CPeACTBA OCTATOYHBIX 3HAHUI (TECT)

1. MakcumanbHOE YUCIIO HECHAPEHHBIX AJIEKTPOHOB Ha p-OpOUTANISIX COCTABIISIET. ..
a)7,0)3;B)4; 1)6.

2. DnexTpoHHAasi KOHPUTYpAIKsi OCHOBHOT'O COCTOSIHHSI BAJICHTHOT'O YHEPTETUYECKOTO
ypoBHs 3d°4s’ cooTBETCTBYET HOHY...

a) Ni**; 0) Cr*"; B) Mn?"; 1) Fe*".

3. Uucno HEUTPOHOB COBMAJIAET C YUCIOM MPOTOHOB B SIIPE aTOMA U30TOIIA. ..

a) 1%C; 6) "9F; B) °'1sP; 1) ¥ 1Na.

4. DneMeHT, 00pa3yroluil KUCIOTYy ¢ xumudeckoi ¢popmyrnoit H,90;5, HaxoauTcs B
riaBHoM noarpynne ___ rpynmsl 1ICD.

a)IV; 6) VI; B) V; r) VIL

5. B pany H,S10; — H;PO4 — H,SO, cuita kucior ...

a) yObIBaeT; 0) M3MEHSETCS IEPUOIUUECKH; B) BO3pacTaeT, TI) HE U3MEHSIETCS.

6. [Inst mpOoCThIX BEUIECTB XapaKTEPHBI CIECIYIOIINE TUIIbl XUMUYECKOU CBSI3U. ..

a) UOHHAsI U MeTaJUIM4ecKas; 0) KOBaJEHTHasl HEMOJspHAs U METaUIMYecKas; B)
KOBaJICHTHAs HETIOJISIpHAs U MIOHHAS; T) KOBAJEHTHAsl MOJIAPHAsl U METaJUIMYECKas.

7. B y31ax KpUCTAUIMYECKOU PELIETKY HUTPATA HATPUSA HAXOAATCH ...

a) atombl Na, N u O; 0) nonsl Na™ u NO;~; B) atombl Na 1 Mosiekyisl NOy; r)

19




Mosekyibl NaNOs.

8. KucnoTHpIMU SIBISIFOTCS THIPOKCHIBL. .

a) cepsl (VI); 6) onosa (IV); B) xenesa (II1); r) kanus (I).

9. Kucnotoii, koTopast He 00pazyeT KUCIbIX COJIEH, SIBISIETCH. .

a) oprodochopnas; 0) XJIOPOBOJOPOAHAS; B) CEpHAs; T) CEPHUCTAS.

10. JIns maxoxaenus AS°ygs peakuuu 2C,Hyry + 50, = 4CO,ry + 2H20) crienyer
BOCIIOJI30BaThCA (POPMYIIOI ...

2) AS°205 = AS (COxp) + AS% (H:0p) - AS% (CoHag) - AS% (Os);

0) AS®95 = 45°% (COxry) + 25°% (H2Ox) - 25°% (CoHay) - 55°% (Oary);

B) AS®9s = 45% (COyry) + 25°% (H2Opx) - 28° (C.Hyr);

) AS®95 = 4A5°% (COyry) + 2A8°% (HyOpx) - 2A8°% (CoHyry) -

11. s nomydenns 1132 x/Ix temna no peakuuu 2NOgy + Oy > 2NOyy (A =-
566 x/[x/M0ab) HEOOXOUMO 3aTPATUTh ______ JIUTPA(OB) KUCTIOPOA.

a)5,6; 6) 11,2; B)44,8; 1) 22,4,

12. TemnepaTypHbiii KO3OUIMEHT CKOPOCTU PEAKIUU XUMUYECKON peaKIMi paBeH
2. I1pu oxnaxaenun cuctemsl oT 100 1o 80 °C ckopocTh peakuu

a) yMeHbIIaeTcs B 4 paza; 0) yBenTWUMBAETCS B 2 pa3a; B) yBEJIMUMUBAETCS B 4 pasa;
') HE U3MEHSIETCA.

13. VYcnoBueM mnpoTeKkaHHWs MPSAMOW PEAKIMHA TPU TOCTOSHHBIX JaBICHUU W
TeMIlepaType SBIAETCS ...

a) A\G<0;, 0)AG=0; B)A,G>0; 1)AS<O.

14. CorynacHo ypaBHEHHIO TOMOTE€HHON XUMHUUeCKOM peakiyu 2HJ ) <> Hyqpy + Joy
A:H°<0, nist cMeleHus: paBHOBECHS B CTOPOHY MPOJAYKTOB PEAKIIUU HEOOXOIUMO ...
a) CHM3UTh TeMIleparypy; ©) 700aBUTh KaTaJu3aTop; B) J00ABUThH BOJOPOM;, T)
YBEIIUYUTh TEMIEPATYPY.

15. CnaObIMH 3EKTPOIUTAMU SIBISFOTCH ...

a) H,SO; ; 6) CsOH; B) H,SO4; 1) CrCl;.

16. HaubGombiiiee 4ucio HMOHOB 0O0pa3yeTcs MNpU Jauccouuanuu 1 Moyib CoJid,
uMeronien hopmyiy ...

a) (NH4)3PO4;  6)Na,CO;; B)Fex(SOy4)3;  1)Ca(HCO;),.

17. Ecau ocMoTHyeckoe aaBienue pactsopa 4,6 r e snexrpoaura B 400 cm® Bomsl
npu temrneparype 25°C cocraBusier 619 klla, To MonsipHas macca pacTBOPEHHOTO
BEILIECTBA PaBHA r/moib. (OTBET yKazaTrh ¢ TOYHOCTHIO IO IEJIOTO uncia, R=
8,31 Ix/monpb K).

a) 40 ; 6) 56; B) 25; 1) 46.

18. YpaBuenne nm = CRT, xapakrepusyrouiee 3aBUCUMOCTh OCMOTHYECKOTO JJABJICHUS
OT KOHIIEHTPAIlUU PACTBOPA HEIJIEKTPOIUTA U TEMIIEPATYPhI, HA3bIBACTCS 3aKOHOM ...
a) Bant-I'odpda; 6) MenaeneeBa-Kmaitnepona; B) boitnss —Mapuotra; r) [ebas-
XIOKKeT.
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19. YpaBHeHue peakiuu, NPAKTUYECKH OCYIIECTBUMOM B BOJHOM PACTBOPE, UMEET
BU/T

a) CuSO, + 2KOH = K,SO,4 + Cu(OH),

6) NaNO; + HCl = NaCl + HNO;

B) Ba(NO;), + 2NaOH = 2NaNO; + Ba(OH),

r) Fey(SO4); + 6HNO; = 2Fe(NO;); + 3H,SOy,

20. PacTBop rugpoxcuna nutus umeetr pH=12. Konuenrpanns 0CHOBaHUS B pacTBOPE
npu 100 % nuccouumanuu paBHa MOJIB/JI.

a) 0,005; ©)0,01; B)0,1; 1)0,001.

21. [na wupeanpbHbIX pa30aBICHHBIX pACTBOPOB BEIMYMHA KOHIIEHTPAIMM B
ypaBHeHun pH= — IgCH" BeIpakaeTcsa B ...

a) %; 0) MONB/1; B) MOJB/MI; T) I/

22. B BOIHOM pacTBOpPE TUIPOJIN3Y HE MOIBEPTraeTcs COb . ...

a) NaNOs; 0) K,Si05; B) AlCl;; 1) NaNO..

23. Kakoe coequnenune nomnydaercs npu ruaponuse Nas;PO, 1o nepBoii cTyrnenu:

a) H;PO4; 6) NaH,PO4; B) NaOHPO,4;, 1) Na,HPO,.

24. B pactBope cepHoOil KuUCI0TBI 00bemMoM 0,5 1 u koHneHTparueid 0,1 mMonb/n
COJIEPKUTCSI ____ T paCTBOPEHHOI'O BELIECTBA.

a)49; 6)9,8; B)98; 1)4.09.

25. lna npurotosnenust 500 r pactBopa ¢ maccoBoil gonel cyinbdara xkamus 10%
HABECKY COJIM HEOOXOJUMO pPaCTBOPUTH B T BOJBL.

a) 400; 6) 50; B)475; T1)450.

26. Jns mpuroroBnenust 520 T ¢ MOJSUIbHOM KOHIIEHTpanue 1 MoJb/Kr pacTBopa
NaOH TtpebyeTcsi ____ T pacTBOPEHHOI'O BEIIECTBA.

a) 60; 6)40; B) 80; r)20.

27. BemecTBo, Ha TOBEPXHOCTH KOTOPOTO IMPOUCXOAUT U3MEHEHUE KOHLEHTPALIMH
JPyroro BeIleCTBa Ha3bIBAETCA ....

a) 2JIEKTpoUTOM; 0) aZCcCOpOECHTOM; B) aACOPOEPOM; T) IMYJIBIaTOPOM.

28. Kakags w©3  DOpUBEACHHBIX  pEaKUUd  SBIACTCA  OKHUCIUTEIBHOIO-
BOCCTAHOBUTEIIBHOM?

a) CaO + H,O = Ca(OH),;

6) CaCO; + 2HCI = CaCl, + H,0 + COy;

B) 2Ca + O, = 2CaO0;

r) CaO + CO, = CaCOs;

a) CaO + SO; = CaSO,.

29. Kakoe W3  yKa3aHHbIX  COCJAMHEHUN  TPOSBISIET  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHYIO IBOUCTBEHHOCTD 3a CUET aTOMOB yriaepoa?

a) CO; 6) CHy; B) HyCO;5; 1) CO,; 1) CaCoOs.

30. B kaxoM u3 Npo1eccoB MPOUCXOIUT BOCCTAaHOBICHHE?
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a) HNO, — HNOj; 0) N,Os — NO,; B) NO — N,0;

r) NH; — N,; 1) N,O — HNO.,.

31. VYkaxure mpouecc OKUCICHUA

a) H,SO; — S;

0) S — H,S;

B) SO, — H,SOy;

r) SO; — H,SOy;

1) H,SO; — SO..

32.  CocTaBbT€ YpaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIMA METOAO0M
anektponHoro 6ananca: HCI + KMnO4 — Cl, + MnCl, + KCI + H,O

U YKOKUTE cTexruoMeTpudeckuid koaddunuent H,O.

a)6; 6)10; B)8; 1) 4; n) 12.

33. Ilpu paGoTe Kakoro raJlbBAaHU4ECKOT0 3JIEMEHTA IPOTEKAOT MPOLECCHI:
Cd’—2¢ = Cd*, 2H" +2 ¢ = H,?

a) Cd | CdSO, || CuSO4 | Cu;

6) Mg | H,S0, | Cd;

B) Cd | H,SO, | Cu;

r) Mg | MgS0, || CdCL, | Cd;

m Cd | CA(NOs), || AgNO; | Ag.

34. Kakoii MmeTau Hesb3s MOJIYYUTh AJIEKTPOJIU30M BOAHOTO PACTBOPA COJIU?

a) Zn; 0) Cu; B) Ag; 1) Ca; n) Pb.

35. [Ipu 3nexTposin3e BOJHOTO PACTBOPA COJIM HA 3JIEKTPOAAX BBIIEISIIOTCS
BOJIOPOJI U KHCIIOPOJ. PacTBOp Kako# CoJii MOABEPraeTcs ANEKTPOIU3y?

a) NaCl; 0) CaBr,; B) NaClO,; r) CuSQOy; 1) CuCl,.

36. Kakoli W3 TEpeunCICHHBIX HIKE METaUIOB MOXKET OBITh HMCIOJB30BaH B
KaueCTBE KaTOTHOTO TMOKPHITHS Ha METHOM H3JICITHH?

a) Sn; 0) Fe; B) Zn; 1) Ni; n) Ag.

37. Kakas yactuna o0pa3yeTcsi Ha KaTOJAHbIX YYaCTKaxX IMPHU KOHTAKTHOU KOPPO3UU
Pb u Ag B xucoii cpene?

a) Pb**; 6) OH; B) Ag"; r) HY; n) H,.

38. Ykaxkure NpoayKT KOPPO3UH OLUHKOBAHHOTO KeJie3a B CPE/IE CONSTHON KUCIIOTHI.
a) Fe(OH),; 0)ZnCl,; B)FeCl;; 1)Cly; 1) FeCl,.

39. Vkaxwute npoaykt peakuuu Cu + H,SO,4 paz6. —

a) CuSO4; 06) CuS; B)peaknus He uaer; T)Hp; m) SOs.

40. B DIEKTPOXMMHYECKOM psly HAmNpsOHKCHWH ClieBa HANpaBO  MeETalIbI
pacroararTcs

a) M0 YMEHBIICHHUIO JIEKTPOTHOTO TOTCHIINATIA;

0) 10 YBETMYEHUIO BOCCTAHOBUTEIBLHBIX CBOMCTB;

B) TI0 YMEHBIIIEHUIO OKUCIIUTEILHBIX CBOWCTB;
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F) M0 YMCHBIICHWIO BOCCTAHOBHUTCIIbHBIX CBOﬁCTB;

1) IO YBEJIMYEHHUIO aTOMHON MaCCBI.

Kiarou k Tecrtam:

Ne [IpaBunbHbIN Ne IIpaBuibHBIN Ne [IpaBunbHbi | Ne [IpaBunbHbIN
BOII OTBET BOII OTBET BOII OTBET BOII OTBET
poca poca poca poca

1 0 11 B 21 0 31 B

2 B 12 a 22 a 32 r

3 a 13 a 23 r 33 B

4 a 14 a 24 r 34 r

5 B 15 a 25 r 35 B

6 0 16 B 26 r 36 II

7 0 17 r 27 0 37 i

8 a 18 a 28 B 38 0

9 0 19 a 29 a 39 B
10 B 20 0 30 B 40 r

IlIkaJjia oueHMBaHUs Pe3yJbTATOB TECTUPOBAHMS

% BEpHBIX peIIeHU (OTBETOB) [Ikana oueHMBaHUS
85 - 100 OTIIUYHO
70 - 84 XOpOIIO
50- 69 YAOBIIETBOPUTEIBHO
0-49 HEY/IOBJIETBOPUTEIIHHO

8.2.4 UnauBuayajbHbIe 321aHus (3aJaHUS HA
CaMOCTOAITEJIbHYI0 padoTy)

[Ipumep 3ananuii npuBeaeH Huxke. [loaHbIA COOPHUK MaTEpHAJIOB MPECTABISET

OTACIBHOC U3JaHUC.

Nel

PaccuuraiiTe: a) MaccoByr J0JI0 PAaCTBOPEHHOrO BEHIECTBA; 0) MOJSPHYIO

KOHLEHTPAIMIO; B) MOJIAPHYIO KOHIICHTPALUIO JKBHUBAJICHTA,

r) turp. Ilo

IMOJIYUYCHHBIM OAdHHBIM IIPOBCIUTC XUMHUYECKHUH OKCIICPUMCHT: IIOJIYYHUTC PACTBOP
Hy}I(HOﬁ KOHOCHTPpAIMU MW IPOBCPLTC KOHLICHTPAIUIO PACTBOpd XHMHUUYCCKUMHU
MCTOAAaMHU IIPpU ITIOMOIIH apCOMETpPA NN TUTPOBAHUA.

Bapuanrt | PacTBopeHHOe BeniecTBo Oo6bem

BOAbI, MJI

dhopmyna

Macca, r

1 H;PO,

18 282
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No2

Jlns mpuBelNEeHHBIX B TaOJWIIE 3JIEMEHTOB: a) u3o0paszute Tpaduyecku (c
MOMOIIbI0 KBAHTOBBIX SYEEK) DJIEKTPOHHYIO CTPYKTYpY aTOMOB B HOPMAJIbHOM U
BO30Y>KJICHHOM COCTOSIHUU; 0) COCTaBbTE JIEKTPOHHBIE (POPMYIIBI [T HOPMAIBHOTO
¥ BO30YKJICHHOTO COCTOSHUS; B) 3alUIINTE HA0Op KBAHTOBBIX YKCET ISl BAJICHTHBIX
AJIEKTPOHOB (B HOPMAajabHOM U BO30YXJICHHOM COCTOSHHUH); T) C IOMOIIBIO
AIIEKTPOHHON (POPMYJIBI OMUIITUTE MECTOIOJIOKEHHE JJIEMEHTa B TEPHOIUIECKON
cucteme (Mepuoj, Tpymma, MOATPYNNAa) W TPEACKAKUTE TJIaBHBIE XWMHUUYECKHE
CBOMCTBA (METAIT WJW HEMETaJUl, CTCTICHH OKHUCICHUSA, (OpMyJIbl M XapakTep
OKCHUJIOB U TUIPOKCHUIOB).

Bapuaunr JjieMeHT
I 1
1 Na P
No3

Onpenenure XxapakTep XUMHUYECKON CBS3U MEXKIYy aTOMaMu B MOJIEKYJaX, THUII
ruOpuau3anuu  opouTaned LEeHTPAIbHOTO aToMa, HaluYhue O- ¢ T-CBS3EH.
N300pa3ure cxeMy NEpeKpbIBaHUS OpOUTalIel M MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKY L.

Bapuaunr MoekyJa

I Il
1 AlCl; | CLO

Ne4

Ha ocHOBaHUM CTaHAApTHBIX BHTANBIUN 00pa3zoBaHus AH° 93 1 a0COTIOTHBIX
DHTPONMUU S°93 BEIIECTB OIpPEIEIUTe: a) TEIIoBOH 3pdekr AH°, u3MeHeHue
sHTponuu AS° u u3MeHeHnne cBo0o1HoM sHeprun ['modca AG® xuMu4ecKoil peakuuu,
ceslaiiTe BBIBOJ O TEPMOAMHAMUYECKON BEPOSTHOCTH MPOTEKAHUS PEAKIUU IpPU
CTaHJAAPTHBIX YCIOBHUSX; 0) Temmeparypy, NpuU KOTOPOW cCHCTeMa HaXOJIUTCS B
COCTOSIHUM XuUMHYeckoro paBHoBecHsi (AG=0). PacueTsl mpoBeCTH MO ypaBHEHUSM
peaxinii, MPUBEICHHBIM B TabJIULIE.

Bapuanr YpaBHeHne peakuuu
1 CO+ HQO(X():C02 + Hz
Ne5

Boeluucnure: KOHCTaHTY paBHOBECHs OOpaTUMOW peaKIuu, HCXOJHBIE W
PaBHOBECHBIE KOHIIGHTPAIIMU KOMIIOHEHTOB B CUCTeMaX (BEJIMYMHBI, KOTOPHIE HYKHO
BBIYUCIIUTH, 0003HAYEHBI B TAOJIUIIE YEPE3 X).

24



Bapunant YpaBHeHne peakuun Kp PaBHoBecHBIE Hcxonnbie
KOHLIEHTPALUH, KOHIEHTPALUH,
MOJIb/ 11 MOJIb/1
[SO,] = 0,04 _
1 2S0, + 0, <> 2S0; X [0,] = 0,06 Cc(f’(g) i): ;‘1
[SO;]=0,02 2

Ne6
Onpenenure CTENeHb AUCCOLMALMM (O, KOHCTAaHTYy Auccoumuauuu K,
KOHIICHTpaIui0 HOHOB Bogopoaa [H'] u ruapoxcua-nonoB [OH | (BemuumHEI,
KOTOPbIE HY>KHO OTIPEEINTh, 0003Ha4YCHBI Yepe3 x (p=11/mi)).

Konuenrpanus + [OH ],
Bapuanr BemecTBo pacTopa o Kee [H*], MoJab/a O/
1,7
1 | CH;COOH 0,5M X 04 X -

Ne7
Hanumwure ypaBHEHMSI peaklUMil THUAPOJIH3a B MOJICKYJSIPHOW W HOHHO-
MouieKysapHoil popme. Paccunraiite pH U KOHIEHTpAIUIO UCXOTHON COMH (Cpex) C
YYETOM THAPOJIN3A MO MEPBOM CTYNEHU (BEIUYUHBI, KOTOPbIE HYXKHO OMNPEICIIUTD,
0003HaYCHBI Uyepes X).

Bapuanr YpaBHeHHe peakuun pH Criex, MOIB/T
K,CO; + H,O — 11 x
1 Ml’lClz + Hzo — - -
A1C13 + N32C03 + HQO — - -
Neg

Omnpenenure MOJEKYJSPHYIO Maccy HE3JIEKTPOJIUTA, MacCy pPacTBOPEHHOIO
BEIIECTBA M PACTBOPHUTENS, TEMIIEPATYPhl KPUCTANTU3ALMN U KUTIEHUS PacTBOPOB
(BEJIMYMHBI, KOTOPBIE HYKHO ONIPENETUTh 0003HAYEHBI Yepes X).

MoJekys
PacTBope Haz, Macca | Macca t t t t

Bapn P PactBopn P BellleC | PacTBOPH P P e e
HHOE macca M pacTBOpHM | PacTBO | PacTBOpPH | pacTBO

aHT TeJb TBa TeJas m,, o o o o
BeIECTBO BellleCTBAa, mer v Teas, °C pa, °C Tes, °C pa, °C

/Mot b
OeH30II
1 ? X 0,512 100 5,5 5,29 - -
Ne9

Paccunraiite OOIIyI0 XECTKOCTh BOABI (MOJB/N), COAEpIKAIICH yKa3aHHBIC
comu. CrnaHupyiTe HKCIEPUMEHT IO YCTaHOBIEHHUIO >KECTKOCTH BOABI M €€
YMSTUEHUS peareHTHBIM METOJOM U METOJIOM KaTHOHUPOBAHUSI.
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Bapunant Coan Macchl pacTBOPEHHBIX coJieii O0beM BoabI

1 Ca(HCO:s),, Mg(HCO:3),, CaCl, 16,20;2,92; 11,10 mr 0,15 n

NelO
MeToioM HMOHHO-3JIEKTPOHHOTO OajlaHCa COCTaBbTE€ YpPAaBHEHUE U YKaXKUTE
OKHCIIUTEIb U BOCCTaHOBUTEND B AaHHOM OBP. Onpenennre, B KaKOM HalpaBIEHUN
NoiiIeT mpouecc Mpu 3aJaHHBIX B Tabnuue 3HayeHusx pH ©  MoIspHBIX
KOHILICHTPALUsAX BEILECTB.

Bapuaunr IIpouecc pH KonuenTpaumus BelecTs,
MOJIB/JI

KMnO, - 0,001
FeSO,— 107
MI’lSO4 — 0,1
Fez(SO4)3 — 0,005

1 KMI’IO4 + FCSO4 + HQSO4 — 5

Nell
HarmmumuTe cxemMbl KaTOMHOTO W aAHOJHOTO TMPOIIECCOB TPHU DJICKTPOJIN3E
pacTBOpa COJIM C MHEPTHBIMHU 3JIeKTpojaaMu. Paccunraiite Maccy (i raza — o0beM
IIPH H.Y.) BBIICSAIONICTOCS Ha KaTOJIE BEIIECTBA MPH 3aJaHHBIX YCIOBHSIX.

Bapu Cosb Cuna Bpems
aHT TOKa, A
1 NaZSO4 6 1,5 9
Nel2

CocraBbTe CXEMy TallbBAHUYECKOTO DJIEMEHTAa U3 JIBYX TOJIydJIEMEHTOB,
HaIUIIIUTE ypaBHEHUE TOKooOpasyroIlel peakiuu, paccunrtaire JJIC u u3mMeHeHue
cB0oOOoHOM sHeprun ' m66ca AG 1151 COCTaBJICGHHOTO rajlbBAHUYECKOTO DJIEMEHTA.

Bapuant KoHueHnTpanust KATHOHOB
MmoJIy3JICMCHTOB, MOJIB/JI
nepBoro BTOPOIo
1 Zn/ Zn** Ag/Ag"
0,01 0,02
Nel3

JIBa MeTasuia HaxoASTCsl B KOHTaKTe JIpyr ¢ ApyroM. Kakoit u3 Meramios Oyjaer
KOPpOAMPOBATh MPU TMOMAJAHUU HX B DJIEKTPOJIUTUYECKH MPOBOISAIIYIO Cpery?
CocTaBbTe cXeMy KOPPO3UOHHOTO TaIbBAHMYECKOTO AJIEMEHTA U YPaBHEHUS PEaKIINU
AHOJAHOTO OKUCJICHHS U KATOJHOTO BOCCTAHOBJIEHUSI.

Bapuant | KontakTupyroiiue Cpena
MeTAJJIbI 3J1eKTPOJINTA
1 Fe, Ag BraxHslit
BO3IyX
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Ixajna ouneHuBaHuA

[IIxana oreHuBaHusg

Kputepuu onenuBanms

«OTIYHO» BBITIOJTHEHBI BCE 33JIaHUSI KOHTPOJBHOM paboThl; paboTa BHIMIOIHEHA B
CPOK, opopMIIeHHE, CTPYKTYpa U CTHIb pabOThl 00pa3IoBhIe; padoTa
BBITIOJTHEHA CaMOCTOSITENIbHO, MPHUCYTCTBYIOT COOCTBEHHBIE
00001IeHNS, 3aKIIFOYEHNS U BHIBOIEI.

«X0oporIo» TEOpEeTUYECKasi YacTh M PACYCThl KOHTPOJIBHOU paOOThI BBITOJIHEHBI C

HE3HAYUTCIIbHBIMHU 3aMCYaHUAMU, pa60Ta BBIIIOJIHEHA B CpPOK, B
oopmiieHHH, CTPYKType M CTHJE HpPOEKTa HET TIpyObIX OmHMOOK;
paboTa BBINIOJHEHA CAMOCTOATENBHO, TMPHUCYTCTBYIOT COOCTBEHHBIE
00001IeHN s, 3aKIIOYEHUs] W BBIBOJBI, MPAaBUIBHBIE OTBETHI HA BCE
BOIIPOCHI C IIOMOIIBIO NTPENOJaBATEIIs IPH 3aIIUTe PAOOTHL

«Y IOBJIETBOPUTEIBHOY

BBITTOJIHEHHBIE 3aJlaHKsI KOHTPOJIBHON pabOThl MMEIOT 3HAYUTEIHHBIC
3aMe4aHus; paboTa BBINOJIHEHA C HapylmleHHeM Tpaduka, B
odOpMIIEHUH, CTPYKType U CTUje PabOThl €CTh HEIOCTAaTKH; paboTa
BBINIOJIHEHA CAMOCTOSITENIFHO, TPHCYTCTBYIOT COOCTBEHHBIE
000011IeHNS; OTBETHI HE HA BCE BOMPOCHI MPHU 3aIIUTE PAOOTHI

«Hey,I[OBJ'ICTBOpI/ITeJ'IBHO»

3alaHuda B KOHTpOJ’IBHOfI pa60Te BBITIOJTHEHBI HE€ ITOJHOCTHIO HIIU
HEIPABUJIBHO,; OTCYTCTBYIOT WJIM CACJIaHbl HECIIPABUJIbHBIC BLIBOABI U
00001eHus; odopMieHHEe padOTHl HE COOTBETCTBYET TPeOOBaHUSIM;
HET OTBETOB Ha BOMPOCHI MPH 3aIUTE PaOOTHI.

8.2.5. Tembl 1J11 CAMOCTOSITEJIbHOM PAa0OTHI CTYI€HTOB

TeMbl 1151 CAMOCTOATEIbHON PAa0OThI:

1. DyIeKTpOHHOE CTPOECHHE aTOMa U CUCTEMATHUKA XUMUYECKUX SJIEMEHTOB.

2. KBanToBomexannyeckas mozeinb aroma. [Ipuanun [Haynu u npasuino Xynaa.

3. CtpoeHue MHOI02JIEKTPOHHBIX aTOMOB.

4. Xnmuueckas cBsi3b. OCHOBHBIE TUIIBI U XapaKTEPUCTUKH CBA3U. KoBasleHTHas u

HOHHAasA CBA3H.

5. I'mOGpunm3anusi, BUIbl, TEOMETPUSI MOJICKYI.
6. KoMIuiekcHBIE COSTUHEHUS.

7. OCHOBHBIE BHUBI

B3aUMOJEHUCTBUSL MoOJIeKyJl. CHIIBI  MEXMOJIEKYJISIPHOTO

B3auMoJiercTBUs. BomopoaHas cBs3b. JIOHOPHO-aKIENTOPHOE B3aUMOJICHCTBUE

MOJIEKYL.

8. KommekcHble coequHenus. Komruiekcbl, KOMIIJIEKCOOOpa30BaTeNU, JIMTAHIIbI,
3apsii U KOOPJMHAIIMOHHOE YHUCIIO KOMILIEKCOB.

9. Xumus BeliecTBa B KOHJICHCUPOBAHHOM COCTOSIHUM. XUMHUUYECKOE CTPOCHUE
TBEpAOro Tesa. AMOpPHOE COCTOSIHUE BEIIECTBA.

10. Kpucramisl. Kpucramnnueckne pemeTkn. XUMUYECKast CBSA3b B TBEPABIX TEJIAX.
11. MeTtannuyeckas CBsi3b U METAJUIbI.

12. Xumuyeckas cBsi3b B HOJYIPOBOJAHUKAX U AUDJIEKTPUKAX.

13. Xumuueckoe paBHOBECHE B reTE€poreHHbIx cucteMax. da3zoBoe paBHOBecCHE.

[IpaBuio das.
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14.  TloepxHocTtHbie  siBneHusi.  CopOums.  AncopOlLIMOHHOE  paBHOBECHE.
I'eTeporeHHbIe JUCIIEPCHBIE CUCTEMBI.

15. AccounnpoBaHHBIE U HEACCOLIMMPOBAHHBIE AJEKTPOIUTHI. CBOKCTBA PACTBOPOB
aCCOLMUPOBAHHBIX JJIEKTPOJIUTOB. AKTUBHOCT.

16. OcoGeHHOCTH BOJIBI KaK PACTBOPUTENS. DIEKTPOTUTHIYECKAS TUCCOLUAIINS BOJIbI
17. CrangapTHBIN BOJOPOIHBIN SJIEKTPOA U BOJOPOIHAS IIKAJa TOTEHIIUAIIOB.

18. IloTeHumansl METAUIMYECKHUX, FA30BBIX U OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
AJIEKTPOJIOB.

19. MoHCeNneKTUBHBIE AIEKTPOIBI U CEHCOPHI. MeMOpaHbl 1 MEMOpPaHHBIN MTOTEHITHAIT
20. Koppo3wus noj nefcTBreM Oy AaroiuX TOKOB.

21. MeTonpl 3alIMTHl OT KOPPO3UU: JIETUPOBAHME, ICKTPOXUMHUYECKAs 3alUTa,
3aIUTHBIE OKPBITHUS.

22. I3meHeHue CBOMCTB KOPPO3UOHHOM cpefibl. UTHTMOUTOPHI KOppO3UHN

23. DNeKTpoJIN3 C HEPACTBOPUMBIMHU U PACTBOPUMBIMU aHOAAMU

24. DNEeKTPOXUMUYECKHE SHEPTOYCTAHOBKU. DJIEKTPOXUMHYECKUE PE0OPA30BATEINH,
KOHJICHCATOPBI.

25. DnexTpoxuMHuyeckas 00paboTKa METaIJIOB. DIEKTPOXUMHUYECKUE TIOKPBITHSL.

26. OpraHuueckue NOJUMEpPHbIE MaTepHaibl. MeETOapl MOJy4YEHHs MOJIUMEPOB,
MTOJIMMEPHU3ALUSA, TTOJTMKOHAEHCALINS.

27. CtpoeHnue u cBoicTBa noauMepoB. [I[puMeHeHne noammMepos.

28. daszoBble paBHOBECHS. Jlnarpamma COCTOSIHUS BOABI.

29. llennsbie peakun. ®OTOXUMHAYECKUE PEAKIIUN

30. Komnougnsie cucteMsl. JMCIEpCHOCTh U IUcniepcHble cucteMbl. Knaccudukanus

I[I/ICHCPCHBIX CUCTCM.
IxaJja oeHUBaHUSA

[Ixana oreHUBaHUS Kpurepuu onienuBanmst

«OTIIHO» OO6yuarommiicsi TayOOKO M COJEP)KATEIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE NOMYyCTUB OMMOOK. OTBET HOCHUT
Pa3BEepHYTHIN U UCUYEPIIBIBAIOIINI XapaKTep.

«Xopouo» OOyuarommiicsi B II€JIOM PACKPBIBAET TEMY CaMOCTOSTEIHHOU
paboThl, OAHAKO OTBET XOTsI OBl HAa OJUH W3 HHUX HE HOCHUT
Pa3BEpHYTOTO M UCUEPIIBIBAIOLIETO XapaKTepa.

«Y IOBJIETBOPUTEILHO OOyuaromuiicss B LEJIOM pPACKpPhIBAET TEMY CaMOCTOSTENbHON
paboTbl M JOMyCKaeT psAA  HETOYHOCTEH, (parMeHTapHO
pacKpbIBaeT COJEpKAHHE TEOPETHYECKHX BOMPOCOB WIHM UX
pacKpbIBaeT  COAEPIKATENIbHO, HO  JOMYyCKas 3HAYUTEIbHBIC
HETOYHOCTH.

«HeynoBieTBOpUTENBHON OOyuatomuiicss He BiaJeeT BHIOPaHHOW TEMOM CaMOCTOSATENIbHOM
paboThI
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8.2.6. NuauBuayajbHble 334aHMs IS BBINOJHEHUS PaCYETHO-
rpadguveckoii padoTbl, KypcoBoii padoThl (IPOEKTA)

PT'P, KP u KII o nuctummmne «Xumus padoueit mporpaMMoi U y4eOHbIM
IJTAHOM HE MPEyCMOTPEHBI.

8.2.7. TemaTuka neJi0BOM UTPbI

1. IIpoGnemuass cutyauust «lloaroTtoBka »dJeKTposMTa JJIsI  CBUHIIOBO-
KUCIIOTHOTO aKKymyJaTropay». HeoOXxoauMo mpUroTOBUTH PacTBOP CEPHOM KUCIOTHI
3aJlaHHOM  KOHIIEHTpauuud (10  3aJaHI0  [penojamaTenss) U3 Ooliee
KOHILICHTPUPOBAHHOTO pacTBOpa. JlJisi 3TOr0 HY»HO BBIIIOJIHUTH COOTBETCTBYIOILIUE
pacueTsl, MPUTOTOBUTH PACTBOP, MOJIB3YSICh XUMHYECKOW IMOCYJIOM U PEAarcHTamMu B
COOTBETCTBHHM C MPABUIIAMH, ITPOBEPUTH PE3YJIBTAT METOAOM apEOMETPUH, IPUMEHSS
CIIPaBOYHYIO JIUTEPATYPY.

2. Ilpo6nemuas cutyanus «Cobepu XUT: momydenne 31eKTpUdeCcKOrd SHEPTHH
IpM TOMOLIM XHMHYECKOTO MCTOYHHMKA TOKa». W3 NpPEenoKEeHHBIX CpPEICTB
(xuMuyeckas ToCy/a, peareHThl) coOpaTh pabOTaroImIMii TalbBAHMYECKUN AJIEMEHT,
onpenenutb ero JJC, paccumtath Teopermueckoe 3HaueHne IJC, moyb3ysaAch
CIPABOYHOM JINTEPATYpPOH, COCTABUTh CXEMY T'aJIbBAHMUECKOTO 3JIEMEHTA.

Ixana oneHUBaHUA

ITxana onieHUBaHUS Kputepuu ornieHnBanus

«OTIM4IHO» OOyuarommiicss TIIyOOKO W COAEPXKATeNbHO PACKPBIBACT TeMY
JIEJIOBOM Urpbl, HE AOMYCTUB OMIMOOK. OTBET HOCUT pa3BEpPHYTHII
Y MCUEPIIBIBAIOIINN XapaKTep.

«Xopoio» OOyyaromuiics B 1I€JIOM PacKpbIBAaeT TEMY J€JI0BOI UIPbI, OJHAKO
OTBET XOTS Obl Ha OJMH M3 HHUX HE HOCUT pa3BEpHYTOrO H
HCUYEPHBIBAIOLIETO XapaKTepa.

«Y IOBIETBOPUTEIILHO OOyuaromuiicsi B II€JIOM pacKpbhIBa€T TEMY JCJIOBOM HWIPHl H
JOMYCKaeT psiI  HETOYHOCTEW, (parMeHTapHO pacKpbIBaeT
coJiep’KaHue BOMPOCOB WJIM HMX PACKPBIBAET COAEPKATEIBHO, HO
JIOMyCKasi 3HAYUTEIbHbIE HETOYHOCTH.

«HeynoBneTBOpUTEIbHO» OO0yuaromumiicst He BlIaJieeT BEHIOPAHHON TEMOU JIETTOBOM UTPhI
8.2.8. OHEHOYHBIE CPEACTBA INPOMEXYTOYHOI'O
KOHTPOJIA

Bonpocs! (3axanust) s 3a4era:
1. CoBpeMeHHOE TMpEACTAaBIEHUE O CTPOEHUM aroma. JIBOMCTBEHHas mpupoaa

AJIEKTPOHA.
2. ®dusnyeckas WHTEpIIpeTalus KBaHTOBBIX uucen (n, 1, m;, mg) PHEpPreTHYecKux
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YPOBHEM JIEKTPOHOB B aTOME.

3. Pacnpenenenue nsnexktpoHoB B aromax. [lpunnun Ilaynu (orpanuyeHue 1o
pacnpeneNieHuI0 AJIEKTPOHOB Ha opowurtansax). [IpaBuno KieukoBckoro (mpuHIUIT
HauMeHblied sHeprum). [lpaBuno XyHnma (o0 mOpsaKe 3amoJIHEHUS CBOOOIHBIX
opouraneii).

4. DnexTpoHHble (opMyibl aToMOB. PacmosoxkeHue snemMeHToB ¢ s-, p-, d-, f-
OpOUTAISIMU JIEKTPOHOB B IEPUOUUYECKOM TaOIHIIE.

5. CoBpeMeHHas (hopMyJIHPOBKA MEPUOAUIYECKOro 3akoHa. [lepronnueckas cucrema
J.1. MenneneeBa (mepuobl, Tpynbl, MOATPYIIIbI).

6. OCHOBHbBIE CBOMCTBA aTOMOB (aTOMHBII panuycC, SHEPTHsl HOHU3ALUH, CPOACTBO K
ANEKTPOHY, JEKTPOOTPULIATENBHOCTD). [leprnoInyHOCTh CBOMCTB aTOMOB.

7. Meramnel u Hemetawuibl B [ICDO. KHCIOTHO-OCHOBHBIE M OKHCIHUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOKCTBA JJIEMEHTOB.

8. Ilpupoaa cuin xuMuyeckoro B3aumoaeicTeusi. O6pa3oBaHue KOBaJIECHTHOM CBSI3U.
[TonsipHas 1 HeMOJsApHAs KOBAJEHTHAs CBA3b. JIUMIOIBHBINT MOMEHT MOJIEKYJIBL.

9. CpoiicTBa KOBaJCHTHOW CBS3M (IJIMHA CBSA3M, SHEPTUS CBSA3HU, HACHIIIAEMOCTh U
HaIpaBJICHHOCTh CBA3M).

10. CmocoObl mepekpbIBaHUs JIEKTPOHHBIX 00JaKOB Mpu 00pa30BaHUM G- U T-
cBszeil. Kpatabie xumudeckue cBs3u. [ nOpuan3aius aTOMHBIX OpOUTANICH.

11. HNonHas cBsi3b W ee CBOMCTBA (HEHACHIIAEMOCTh W HEHANPABICHHOCTH).
HNoHHbBIE KPUCTATUYECKUE CTPYKTYPBHI.

12. JIOHOpHO-aKIENTOPHBI  MEXaHU3M  OOpa30BaHUS  KOBAJICHTHOM  CBSI3M.
Bonopoanas cBs3b.

13. Meramael 1 IX MECTO B IEPUOIUYECKON cUCTEME. MeTaminueckas CBSI3b.

14. Onranbnus. Buabl XuMUYECKMX  peakiuid MO0  TerioBoMy 3 QeKTy.
KonuuecTBeHHast XapaKTepucTHKa TEIIOBOTO 3 deKTa.

15. DOntponus, e€ n3MEHEHHs B XUMUYECKHX TTporieccax. [I 3akoH TepMoaguHaMUKH.
16. CBoGonnas sHeprus ['mb0ca kak KpuUTEpHil caMOMPOU3BOJILHOIO MPOTEKAHUS
peakiuii. DHTAIBIUUHBIA U SHTPOMUNUHBIN (PAKTOPHI.

17. Cxopocte xummuueckoil peakiuu. DakTopbl, BIUAIONIME HAa CKOPOCTh
XUMHYECKON peakiuu (KOHIIEHTpalus, TEMIEpaTypa, IPUCYTCTBUE KATaaInu3aTOPOB).
18. 3axon aerictBusg macc. KOHCTaHTa CKOPOCTH PEAKIIMH.

19. DOneprus akTuBaIus U €€ BIUSHUE Ha CKOPOCTh XMMUYECKOTO MPOLECCA.

20. IlonsTtue o xaranuze. Buapl kaTanu3atopoB (TOMOT€HHBIE U T€TEPOTE€HHBIE).
N3MeHeHne 3HEprun aKTUBAIMU XUMUYECKON peakluy NPy KaTaausze.

21. Xwumuyeckoe paBHOBECHE B 0OpaTUMbIX peakiusx. KoHCTaHTa XMMUYECKOTrO
PABHOBECHSL.

22. CMelleHne XMMUYECKOTO PAaBHOBECHS MO/ BO3/ICHCTBUEM BHELIIHUX (PAKTOPOB.
[Tpuanmn Jle-IllaTense.

23.00mue mnoHaTtuss o pactBopax. CrmocoObl BBIpAXKEHUS COCTaBa PacTBOPOB.
PacTBOprUMOCTh BEIECTB B BOJIE.

24.D7IeKTPOJUTUYECKAs JHUCCOLMALMS KHUCJIOT, IIeJIOYed M COJed B BOIHBIX
pactBopax. Crenenp qucconuanuu. CUiIbHbIE U CIa0ble AIEKTPOIUTHIL.
25.00eKTpouTHYECKass  auccouuanus Bonabl. VOHHOE TpOU3BENEHUE  BOJBI.
Bopopoanbiii mokaszarenp U €ro 3HAYEHHS B KHUCJIOW, HEUTPAIBHOW M IIEJIOYHOU

30



cpeze.

26.1'uaponn3 BOAHBIX paCTBOPOB cojiei. KOHCTaHTa U cTeneHb THIpoJIn3a.
27.11oHsiTHE O KOJUIOMAHBIX pacTBOpaxX. [I0BEpXHOCTHBIE SIBICHMUS.

28.Peakiuu okucieHUsT U BoccTaHOBiEHUsA. (CTENeHb OKUCICHHS XUMHUYECKHX
AneMeHTOB. OKHUCIUTENbHbIE M  BOCCTAHOBUTEIBHBIE CBOMCTBA aTOMOB B
3aBUCUMOCTH OT CTETICHU UX OKUCJIEHUA. TUIMHMYHbIE OKUCIUTEIN U BOCCTAHOBUTEIIH.
29.27eKTpOXUMUYECKUE SIBIICHUS HA TPAHUIE METAI - PacTBOp. OJIEKTPOJHbBIC
MOTEHIUAJIBI METAJUIOB. PsiJi METa/sIoB MO BEJIUYMHE CTAaHJAPTHOTO 3JIEKTPOJHOIO
MOTEeHITHAIA.

30. XMMUYECKHUE OCHOBBI JEUCTBUS TAIBBAHMYECKUX DJIIEMEHTOB. YCTPOMCTBO H
paboTa MEeHO-IIMHKOBOTO 3JieMeHTa (aneMenTa Jlanuansa-Akobn).

31.PoJsib XUMHYECKOTO IKCIIEPUMEHTA MIPU OTKPHITUN XUMHUUYECKHUX UCTOYHUKOB TOKA.
O6opynoBanue i oay4deHus saemenTa Januans-Axoou.

32.TlonsTue 00 251eKTposin3e. AHOAHBIC U KaTOIHBIE IIPOIIECCHI TP AJICKTPOJIU3E.
33.0nekTponn3 paciyiaBOB M BOJHBIX pacTBOpoB cojel. Hcmonp3oBaHue
pPacTBOPUMBIX ~ DJIEKTPOAOB TMpu padUHUPOBAHUU METAUVIOB W  HAHECEHUU
rajibBaHUYECKUX TTOKPBHITHH.

34.Texnomorus NPOBEACHUS DJIIEKTPOJIW3a B JabOpaTopud W Ha MPOU3BOJCTBE.
["anibBaHOIIACTHKA U TAIbBAHOCTET UL

35.Xumuyeckasi ~ CyHIHOCTh  OCHOBHBIX  BHUJOB  KOPpPO3UM  (XMMHUYECKOM,
ANEKTPOXUMUYECKOW ). OCHOBHBIE METO/IbI 3AIIUTHI METAJLIOB OT KOPPO3UHU.
36.DNEKTPOXUMUYECKUE OCHOBBI KaTOJHOW M MPOTEKTOPHOM 3alIUTHl METAJUIOB OT
KOPPO3HH.

37.1loHsITHE O KECTKOCTH BOJIbI, KOJTUYECTBEHHAS! XapAKTEPUCTUKA )KECTKOCTU BOJBI.
BpemeHnHas 1 nocTossHHAs! KECTKOCTh BOJBI.

38. Meroapl yCTpaHEHMS KECTKOCTH. MeToanka TMpOBEICHHUS JKCIEPUMEHTA
YMSTYCHHS] BOJIbI, UCIOJIb30BAaHUE PEAareHTHOTO METOJa W MOHHOOOMEHHHUKOB IS
YMATYEHUS BOJIbl HA TPOU3BOJICTBE.

8.3. Meroanuyeckne MaTepuaJibl, Onpeae/somue npoueaypbl OeHMBAHUS
3HAHUM, YMEHUH, HABBIKOB M (WJIH) ONBITA JEATEJNbHOCTH, XaPAKTEPU3YIOLIMX
Tanbl (OPMUPOBAHUA KOMIIETEHIIMH

OCHOBHOIl 1ENbI0 MPOBEACHUS MNPOMEKYTOUYHOM AaTTECTAlMU SIBIISAETCA
ONpPEJEIICHUE CTENEHU JOCTHKEHUS Ielled N0 y4yeOHOM IUCUUIUIMHE WU €€
paznenam. OcCyLIECTBISETCS 3TO MPOBEPKOM W OLICHKON YPOBHS TEOPETUYECKOU
3HAHWM, TMOJYYEHHBIX OOYYaIOMIMMHCS, YMEHHUS MPUMEHATh HX B PELICHUU
MPaKTUYECKUX 3aJady, CTEINEeHU OBJAJACHHUS OOYy4YaloIMMHCS] MNPAKTUYECKUMU
HaBBIKAMH M YMEHUSIMU B 00beMe TpeOoBaHUil padoueil mporpaMMbl 1O TUCHUILIMHE,
a TaKXKe UX YMEHUE CaMOCTOSATENIbHO padoTaTh C y4EOHOU JTUTEPATYPOH.

Opranuzamusi TpoBEAEHU MPOMEKYTOUHOW aTTECTAllMU PETJIAaMEHTHPOBAaHA
«ITonoxennem 00 opraHuzanuu 00pa3oBaTeIBLHOrO Ipoliecca B (enepaibHOM
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rOCy/JapCTBEHHOM aBTOHOMHOM 00Opa30BaTEeIbHOM  YUPEKIACHUH

MOJIUTEXHUYECKUN YHUBEPCUTET

«MOCKOBCKMIA

8.3.1. Iloka3are/in OLCHUBAHUSA KOMIICTEHIMI HA PA3JIHYHBIX ITaNax HUX

(¢opMupoBaHuUs, [OCTHKEHHE OOYYAIIUMHCH INJIAHMPYEMbBIX PpPe3yJbTATOB
00y4yeHHs 10 JUCHHUILIHHE

Kon n nanmenoBanne komnereHuu OIIK-1 Cnocoden pemiats NpUKJIaIHbIC 3212491 CTPOUTEILHOM
0TpacJu, MCOJIb3Ysl TEOPHIO H MeTOAbI (PYHAAMEHTAIbHBIX HAYK

Kpurepun onennBanus

nojoxenuro B I1CD, nx
BJIMSIHUC HA CUCTEMY,
HanpaBneHHe XUMHUYCCKUX

nojoxennro B [1CD, nx
BJIMSIHUC HA CUCTEMY,
HarpaBJICHUE

CBOMCTBA DJICMECHTOB
U UX COEIUHEHUH 110
nojoxkenuio B I1CO,

Jran
(YpoBeHB)
HEY0BJICTBOPUTEIHLHO | YAOBJIETBOPUTEILHO X0po1Io OTJINYHO
3HAThH OOGyyarommuiicst OO6yyaromuiicst OOyuaroruiics OO6yyaromuiicst
J€MOHCTPHPYET MOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OTCYTCTBUE WIH HETIOJTHOE COOTBETCTBHE | YaCTHYHOE MIOJTHOE COOTBETCTBUE
HEIOCTAaTOYHOE CIIEAYIOIINX 3HAHHH: COOTBETCTBHE CIIEAYIOIINX 3HAHHHA:
COOTBETCTBHE CIIEAYIOUINX | OCHOBHBIE OJOKEHHS CIIEYIONINX 3HAHUI: | OCHOBHBIE TTOJIOKEHHUS
3HAHUM: OCHOBHBIE COBPEMEHHOMW TEOpUU OCHOBHBIE COBPEMEHHOW TEOpUU
MIOJIOKEHUS COBPEMEHHOM | CTpOEHUs aToMa, MOJI0XKEHUS CTPOEHUS aToMa,
TEOPUH CTPOCHUS aTOMA, XUMUYECKOH CBSI3H, COBPEMCHHOW TEOPUU | XMMHUYECKOM CBSI3H,
XUMHUYECKOH CBSI3H, SHEPIreTUKHU U KUHETHKH | CTPOCHHS aTOMa, SHEPTEeTUKHU U
SHEPTreTUKU U KHHETUKU XIMHUYCCKHUX PEaKIHH, XUMHYECKOH CBSI3H, KHHETHKH XUMHIYCCKAX
XIMHWYECKHUX PEaKIni, XUMHAYIECKOTO SHEPTeTUKU U peakunii, XUMIHIECKOTO
XUMHUYCCKOI'O paBHOBECHA, PAaBHOBECCHs, TCOPHUU KUHCTUKU PAaBHOBECCHs, TCOPHUU
TEOPHUH PACTBOPOB, pPacTBOPOB, XUMHYECKUX pPacTBOPOB,
2NEKTPOXUMUH, a TAKKE JNIEKTPOXUMUY, & TAKKE | PCaKIUii, ANIEKTPOXUMUH, &
OCHOBHBIE COEIUHEHUS OCHOBHBIE COCTMHCHUS XUMHYECKOT0 TaK)Ke OCHOBHbBIE
AJIEMEHTOB, UX AJIEMEHTOB, UX pPaBHOBECHS, TCOPHU | COCIAMHCHUS
KIIACCU(HUKAITIIO U KIIACCU(HUKAITIIO U pacTBOPOB, AJIEMEHTOB, UX
XFMHYECKHE XMMHYECKHE 3JIEKTPOXUMUH, & Kiaccu(HUKaLHIO U
OpeBpalICHUsA, BIUIHUC IpeBpallICHUs,; BIIMAHNUC TaK>XX€ OCHOBHBIC XUMHWUYCCKHE
PA3JIMIHBIX XUMHUYCCKHUX PA3IMIHBIX XUMHUYCCKHUX COCAUHCHUA OpeBpalICHUS,
COEMHEHUI Ha OpraHu3M | COEJUHEHUI Ha 3JIEMEHTOB, UX BITUSTHHUC PA3JTUUHBIX
YeII0BeKa M OKPYXKAIOMIYI0 | OPTaHW3M YellOBeKa U KJIaCCU(DHUKALIUIO U XAMHUYCCKIX
cpeny; mpaBmiia paboTEHI B | OKPYKAOIIYIO Cpey; XIMUYECKUE COCIMHEHUH Ha
XHUMUYECKO TabopaTopun | mpaBuia pabOTHI B TIPEBPAIICHIS; OpTraHH3M YeJIOBEeKa U
XUMHUYECKOU BJIASTHUE PA3JIAYHBIX OKPYXKAIOILYIO CpENY;
nabopaTopuu XUMHUYECKUX mpaBujia paboThI B
COEIMHEHUH Ha XUMUYECKOU
OpraHU3M YeJIOBeKa U | J1abopaTopuu
OKPY’KAIOIIYIO CPefy;
TpaBuIIa pabOTHI B
XUMHUYECKOU
nabopaTopun
yMeTb OO0yJaromuiicst He yMeeT OO6yuarommiics OObyuarommuiics OO6yuarommiics
WIHA B HEOCTATOYHOM JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
CTETIeHU yMeeT HEIOJHOE COOTBETCTBHE | YaCTHYHOE MIOJTHOE COOTBETCTBUE
BEITIOJTHAT: ONIPEICTISTh CIIEIYFOIIIX YMCHHA: COOTBETCTBHE CIIEIYFOITIX YMCHHIA:
XUMHYECKHIE CBOMCTBA OTIPENICISITh XUMHUYECKIE | CICHYIOIIUX YMEHUH: | OMPEneNsiTh
AIIEMEHTOB U UIX CBOMCTBA IIEMEHTOB U OTIPEIETISTh XIMHUYECKHE CBOWCTBA
COEIMHEHUH TI0 UX COeANHEHHH 110 XIMHYECKUE AIIEMEHTOB H HX

COEJIMHEHUH TT0
nosnoxenuto B [1CH, ux
BJIUAHHUC HA CI/ICTeMy,
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B3aMMOJICHCTBHM,
KHCJIOTHO-OCHOBHOM
XapaxTep Cpepl,
BO3MOJKHBIC TOOOYHBIC
IpoIiecchl (KOPpO3UOHHEIE
U JIp.) ¥ IPe/ICKa3bIBaTh UX
BIIMSIHHC HA
TEXHOJOTUICCKUH
IpOLIECC, OKPY KAIOIYIO
Cpely M 4elloBeKa,
TpeJyIaraTh CIrocoOBI
3aIIUTHI OT HUX, & TAKXKE
MIPUTOTABINBATH PACTBOPHI
HY>KHOH KOHIIEHTpAINX U
OTIPEJIENATD €€ JIFOOBIM
JOCTYIIHBIM METOJIOM
(TUTpOBaHHE, C TOMOIIIBIO
apeoMmerpa u T.1.),
u3Mepsath pH BoHBIX
PacTBOPOB ICKTPOIUTOB

XUMHYIECKHX
B3aUMOJICHCTBHM,
KHCJIOTHO-OCHOBHOM
XapakTep CPebl,
BO3MOJKHBIC TIOOOYHBIC
MIPOLIECCHI
(KOppO3UOHHBIC U IP.) U
MPE/ICKA3bIBATH UX
BJIMSIHHUE HA
TEXHOJIOTHUECKU I
MPOILIECC, OKPYIKAIOILYIO
Cpe/ly U 4elioBeKa,
MpeIarath CIIocoOBI
3aIIUTHI OT HUX, & TAKXKE
IIPpUTroTaBJINBATH
PacTBOpBI HY>KHOH
KOHIICHTpallu 1
OTIPENENATh €€ JFOBIM
JIOCTYIHBIM METOI0OM
(TUTpOBaHME, C
MTOMOIIIBIO apEeOMEeTpa U
T.1.), I3MepsTh pH
BOJIHBIX PACTBOPOB

HX BIIMSTHUC HA
CUCTEMY,
HaIlpaBJIeHHE
XUMHUUYCCKUX
B3aMMO/ICHCTBUM,
KHCJIOTHO-OCHOBHO#
XapakTep Cpelbl,
BO3MOKHEIC
1M0OOYHBIE TIPOLECCHI
(KOppO3UOHHBIC H
Ip.) 1
NpeAcKa3blBaTh UX
BJIHSHHC Ha
TEXHOJIOTHYCCKUH
mporiecc,
OKPYXAIOIIYIO Cpeay
U 4EJIOBEKA,
MpeJIarath Crioco0bl
3alIUTEL OT HUX, a
TaKxKe
TIPUTOTABINBATh
PpacTBOPBI HyKHOU
KOHLIEHTPALUU U

HaIpaBJICHUE
XAMHYECKIX
B3aUMOJICHCTBHI,
KHCJIOTHO-OCHOBHOM
XapakTep CPebl,
BO3MOJKHBIE TTOOOYHBIC
TIPOIIECCHI
(KOppO3UOHHBIC H JIp.)
U TIPE/ICKa3hIBaTh UX
BIIMSTHHC Ha
TEXHOJIOTUICCKIIA
TIpoIiecc,
OKPY>KaIOIIYIO Cpeay H
YeNoBeKa, IpeaaraTh
CITOCOOBI 3aIUTHI OT
HUX, & TAKXKE
MIPUTOTABJIMBATh
PacTBOPHI HY>KHOMI
KOHIICHTPAIIUH U
OTIPENIEISATh €€ JTFOBIM
JIOCTYTTHBIM METOI0OM
(TuTpoBaHmE, C
MTOMOIIIBIO apeoMeTpa ’

AJIEKTPOJIMTOB OTIPENIeNIATE €€ T.1.), ©3MepsTh pH

JFOOBIM JOCTYITHBIM BOJIHBIX PaCTBOPOB

METOJIOM AJIEKTPOJIMTOB

(TuTpoBanue, ¢

MTOMOIIIBIO apEOMETpPa

U T.1.), u3Mepsts pH

BOJIHBIX PAaCTBOPOB

JJIEKTPOJIUTOB

BJIAJICTH OO6yuaronmmiics He Biageer | OOydwarouuiics BiageeT Ob6yuaromumcst Obyuatommuiics

WK B HEJIOCTATOUHOM B HENOJHOM 00beMe U JIOITyCKaIOTCA CBOOOIHO IIPUMEHSIET
CTCIICHU BJIAOCCT: HpOHBHHeT HE3HAYUTCIIbHBIC l'IOJ'Iy‘IeHHI)Ie HaBbIKH, B
METOJIaMH pacyeTa HEJIOCTaTOYHOCTh OIIIHOKH, IOJIHOM 00BeMe
KHUHCTUYCCKUX U BJIAICHUS HABbIKAMU HCTOYHOCTH, BJIAICCT HABbBIKAMU
TEPMOTTHAMHYCCKUX paboTHI ¢ METOAAMU 3aTpyIHCHUS, paboTHI ¢ METOIAMU
XapaKTEePUCTHK pacueTa KHHETHYECKAX M | YaCTHYHO BIIAJCET pacueTa KHHETHYCCKUX

XUMHUYCCKHUX PEAKITHIA,
pacyera KOHIIEHTPALUI
pacTBOPOB U KOJHYECTB
pearupyomux u
00pa3yIOMIIXCs BEIIECTB
M0 XUMHYECKOMY
YpaBHEHHIO, pacyera
[IOKa3aTes KHCIOTHOCTH
cpenpl, pacuera DJC u
OKHCIUTEILHO-
BOCCTAaHOBMTEILHBIX
MOTEHITNAJTIOB PeaKIUi

TEPMOTTHAMHYCCKIAX
XapaKTePUCTUK
XUMHYECKUX PEaKInii,
pacdera KOHUEHTpauui
pPacTBOPOB M KOJIHYECTB
pearupyromunx u
00pa3yIonxcs BEIIeCTB
10 XUMHYECKOMY
ypaBHEHHIO, pacyera
TIOKa3aTessi KHCIOTHOCTH
cpenpl, pacuera DC u
OKHCITUTEIILHO-
BOCCTaHOBHTEITFHBIX
MTOTEHITNAJIOB PeaKIni

HaBBIKAMHA PabOTHI C
METOJJAMH pacyeTra
KHHETHYCCKUX U
TEePMOIMHAMHIECKUX
XapaKTEePUCTUK
XIMUYECKIX
peakiuii, pacuera
KOHUEHTpaluun
pacTBOpOB U
KOJINYECTB
pearupyrommx u
00pa3yroIIXCs
BEILIECTB IO
XUMHAYIECKOMY
ypaBHEHHIO, pacdera
TTOKa3aTeNs
KHCJIOTHOCTH CPEJIBI,
pacuera DJ/IC n
OKHUCITUTETHHO-
BOCCTAaHOBHUTCIIbHBIX
IIOTCHIIMAJIOB
peaxumit

Y TEPMOJUHAMHUYECKUX
XapaKTePUCTUK
XUMHYCCKUX PEaKITHA,
pacdeTa KOHUEHTpauui
pacTBOpOB H
KOJINYECTB
pearupyromumx u
obpazyrommxcs
BEIIECTB 110
XUMHYECKOMY
YpaBHEHHUIO, pacueTa
IoKa3aTeys
KHUCJIOTHOCTH CpEbI,
pacuera OJ1C u
OKHCJIMTEIIBHO-
BOCCTaHOBHUTENBHBIX
MOTEHIIMAJIOB PEAKITUN
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8.3.2. MeToauka onieHUBaHMSI Pe3yJbTATOB MPOMEKYTOUHOM ATTeCTALMHA

[TokazaTenssMu  OLIEHMBaHUS KOMIIETEHUMHA Ha JTale MPOMEXYTOYHOU
aTTeCTallMy 10 JUCHMIUIMHE «XUMUS» SBISIIOTCS pPE3yJbTaThl OOydYeHHUS TI0
TUCUUIIINHE.

O1eHOYHBIH JUCT Pe3yJIbTATOB 00y4eHHUs MO0 JUCIHILIHHE

YpoBeHb
K c(hopMHPOBaHHOCTH
o 3HaHus VMmeHus Hagbiku KOMIIETCHIIMY Ha
KOMIIETCHITUH
JaHHOM JTare /
OIICHKA
OCHOBHBIE OMpeCNIATh XUMHUSCKHE | METOJaMH pacueTa
ITOJIOKEHUS CBOMCTBA DJIIEMEHTOB U KMHETHYECKUX U
COBPEMEHHOM TEOPHH | MX COCAMHCHMIA 110 TEPMOTUHAMHYECCKHIX
CTPOECHUS aroma, | monoskeHuto B I[ICD, ux XapaKTePUCTUK
XMUMHYECKOH  CBSI3H, | BIUSHHE Ha CHCTEMY, XMUMHYECKHX
SHEPrETHKU M | HampaBJIeHHE peaxIuii, pacuera
KHUHETUKH XUMHUYECKUX KOHIICHTpaIui
XUMHYECKUX B3aMMOJICHCTBHIA, PacTBOPOB H
peaKIuii, KHCIIOTHO-OCHOBHOM KOJIMYECTB
XHUMHYECKOTO XapakTep CPepl, pEarupyroImx 1
PaBHOBECHS, TEOPUH | BO3MOKHBIC IIOOOYHBIE 00pa3yIoInXCs
PacTBOPOB, MIPOIIECCHI BEIIECTB 10
2JEKTPOXUMHH, a | (KOPPO3UOHHBIC U IP.) U | XUMHUYECKOMY
TaKxKe OCHOBHBIE | TPEACKA3bIBATh HX YpaBHEHHMIO, pacyeTa
COCIMHCHUS BJIMSIHHC Ha TOKa3aTesIst
OINK-1 JJIEMCHTOB, HX | TEXHOJOTHYCCKHIA KHCJIOTHOCTH CPEIEI,

KnaccuduKalo U | mpolecc, okpykarwmy | pacdeta DJIC u
XUMHYECKHE Cpeny U UeIoBeKa, OKHCIIUTEIILHO-
TIPEBPAIICHUS, Mpeaaarath CrocoObl BOCCTaHOBHMTETBHBIX
BIUSHUE PaA3IMYHBIX | 3aIIUTHI OT HUX, a TAKXKE | MOTEHIIHAIOB
XUMHYECKUX MIPUTOTaBJINBATh peaxIuii
COCTMHEHUH Ha | pacTBOPHI HYKHOM
OPraHu3M YeJIOBEKA M | KOHIIEHTPAIIUH M
OKPYIKAIONIYIO CPEY; | OMPEACITh €€ JIF00bIM
ImpaBujia pa60T1>1 B JOCTYIIHBIM METOJIOM
XUMUYECKON (TuTpOoBaHueE, C
naboparopuu MOMOIIBIO apeOMeTpa U

T.J1.), u3MepsaTh pH

BOJIHBIX PaCTBOPOB

AIICKTPOJINTOB;
Orenka no AuCHUILTHHE (CpenHee apupMETHIECKOR)

OneHka MO [OUCHUIUIMHE 3aBUCUT OT YPOBHA  C(HOPMHUPOBAHHOCTH
KOMIETEHIIUM, 3aKpEeIICHHbIX 3a AUCHUIUIMHOW U TpPEACTaBIsieT cOoOO0M cpeaHee
apu(pMETUYECKOE OT BBICTABJICHHBIX OLIEHOK IO OTAEJbHBIM Pe3yJbTaTaM OOyYEHHUs
(3HaHUsA, yMEHUS, HABBIKH).
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OneHka «3a4TE€HO» BBICTABISIECTCS, €CJIM CpeiHee apu(PMETHUECKOEe HAXOAUTCS
B uHTepBasie oT 2,4 no 5,0. OueHka «HE 3a4T€HO» BBICTABIIAECTCSA, €CIHU CPEIIHEE
apumeTnyeckoe HaxoauTcs B uHTepBase ot 0 10 2.,4.

[IpomexxyTouHas arrectamusi oOydaronuxcss B GopMe 3a4eT MPOBOIAUTCS IO
pe3yibTaTaM BBINIOJIHEHUST BCEX BHUJOB Yy4eOHOW paboThl, MPEayCMOTPEHHBIX
y4COHBIM IUIAHOM I10 JHUCITUIIINHE «XUMHUs», TIPU 3TOM YUUTBHIBAIOTCS PE3yJIbTaThI
TEKYIIEro KOHTPOJISI YCIEBAa€MOCTH B TeueHue ceMmectpa. OIEHKAa CTeNneHu
JTOCTHKEHUS 00YyUaIOIUMHUCS TUTAHUPYEMBIX Pe3yJIbTaTOB O0YUECHHS 10 JUCITUTIINHE
MPOBOJIUTCSL IIPEINOJAaBaTENeM, BEAYLIUM 3aHATUS [0 JUCHUIUIMHE METOAO0M
JKCIEPTHOW OLEHKH. [0 uToramMm mnpoMexyTOYHOM aTTeCTaluyd IO JIUCUUILIMHE
BBICTABIISICTCS OLICHKA «3aUYTCHOY, NI «HE 3a4TCHOY.

MIxkana
OLICHUBAHUSA

Onucanue

BoinonHensl Bce BUABI YU4eOHOH pabOThI, MPeAyCMOTPEHHbIE YUEOHBIM IUIAHOM.
CTyzneHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUN, HABBIKOB IIPUBEACHHBIM B
TabIuIax IoKa3areneil, omepupyer NpPUOOPETEHHBIMU 3HAHUSMHU, YMEHHUSIMH,
3auTeHo HaBbIKaMH, IIPUMEHSET UX B CUTYyalUsIX MOBBIILIEHHON ca0HOCTU. [Tpu a3TOM MOryT
ObITh JOMYIIEHbl HE3HAUYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS TpU
QHWINTUYECKUX  OlNepalusX, IepeHoce 3HaHMM M yMEHMH Ha  HOBBIE,
HECTaHJIaPTHBIE CUTYalUU.

He Bbimonnen oaun wiu Oosee BUAOB Y4eOHOH paboOThI, MPEAyCMOTPEHHBIX
yueOHbIM maHoM. CTYyJIeHT JIE€MOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHHM,
YMEHHM, HaBBIKOB MO ATamaM (YpOBHSIM) CGHOPMUPOBAHHOCTH KOMIETEHIIMH,
JIOMYCKAIOTCS 3HAYUTEIbHBIC OIIHUOKH, MPOSBISETCS OTCYTCTBUE 3HAHUH, YMEHHH,
HaBbIKOB 110 Py MOKa3aTelel, CTYJeHT UCIBITHIBACT 3HAYUTENIbHbIE 3aTPyIHEHUS
IIPY ONIEPUPOBAHMHM 3HAHUSMM U YMEHHUSIMU IIPH UX IIEPEHOCE HAa HOBBIE CUTYaLUH.

He 3auteno

9. DaexkrpoHHas HHGOPMALMOHHO-00pa3oBaTe/IbHAs cpea

Kaxnpiii oOydaroniuiics B TEUEHHE BCEro mepuojia o0yueHusi o0ecreurnBaeTcs
WHANBUAYAIbHBIM HEOTPaHWYCHHBIM JOCTYIIOM K AJIEKTPOHHOW WH(GOPMAIMOHHO-
oOpazoBaTenpbHOM cpene Yebokcapckoro wuHctutryta (punmnana) MoCKOBCKOTO
MOJIMTEXHUYECKOTO YHUBEPCHUTETA M3 JI0OOOW TOUKH, B KOTOPOW MMEETCS] JOCTYM K
UH(OPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHON cetn «WHTepHeT» (manee — cetb
«MHTEepHEeTY), KaK Ha TEPPUTOPHUH PuiIHala, TaK U BHE €e.

OnekTpoHHass WHGOPMAIIMOHHO-00pa3oBaTelbHas Cpela — COBOKYMHOCTb
UH(GOPMAIIMOHHBIX M TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIINUX
TEXHOJIOTMUECKUX  CPEJICTB,  OOECMEUYHMBAIOIIMX  OCBOCHHME  OOYyYarOUIUMHUCS
00pa30BaTeNbHBIX IPOrpaMM B MOJHOM O00BbEME HE3aBUCUMO OT MECTa HaXOXKICHUS
00y4aromuxcsl.

OnexTpoHHas MH()OPMAMOHHO-00pa30BaTebHAs Cpela O0ECIIEUNBAET:
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a) JOCTyN K Y4eOHBIM IJIJaHaM, pabo4yuM IporpaMmaM JHCLMIUIAH (MOIyJei),
MPAKTUK, BJEKTPOHHBIM YYEOHBIM H3JAaHUSM U 3JIEKTPOHHBIM 00pa30BATEIbHBIM
pecypcam, yKa3aHHBIM B pa0ouMX MporpaMmax JUCIUIUINH (MOayJiel), TPaKTHK;

0) dbopMupoBaHUE AIIEKTPOHHOTO MOPTHOIMO OOYYAOMIETOCS, B TOM YHCIIE
COXpaHEHHE ero padoT U OIEHOK 3a 3TU PabOTHI;

B) (Qukcamuioo  xoma  00pa3oBaTENbHOrO  MpOIEcca,  Pe3yJbTaTOB
IIPOMEKYTOUHOM aTTECTAIlMU U PE3yJIbTaTOB OCBOCHHUSI POTPaMMBbI OaKanaBpHara;

I') IPOBEJICHUE YUYEOHBIX 3aHATHI, TPOLEIYp OLEHKH PEe3yJNbTaTOB OOyYEHHS,
peanu3anus KOTOPBIX NPEIyCMOTPEHAa C MPUMEHEHUEM DJIEKTPOHHOTO O0y4YeHus,
JTUCTaHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUI;

1) B3aMMOJICHCTBUE MEXK]y YYaCTHUKAMH 00pa3oBaTEIbHOTO MPOIECcca, B TOM
YHUCJI€ CUHXPOHHOE U (WJIM) ACHHXPOHHOE B3aMMOJIEUCTBHS IOCPEACTBOM CETHU
"Untepuer".

OYHKIIMOHUPOBAHUE DIIEKTPOHHON MH(OPMAIMOHHO-00pa30BaTEIbHON CpeIbl
o0ecrnieunBaercs COOTBETCTBYIOIIUMHU CpeICTBAMHU uH(pOPMaLMOHHO-
KOMMYHHMKAIIUOHHBIX ~ TEXHOJOTMH W  KBadu@uKanueil  paOOTHHKOB, €€
UCITOJIb3YIOUIUX U MOAIEPKUBAOILINX.

OYHKIIMOHUPOBAHUE IIEKTPOHHONW MH(POPMAIIMOHHO-00pa30BATEIBHON CPEIbl
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccniickon denepannu.

OcuHoBubIME cocTaBisitomumu DMOC dunumana sBIsrOTCS:

a) calT UWHCTUTYTa B ceTu VHTEepHET, pacloJIOKEHHBIM M0 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ xoTopsiii o6ecrieunBaer:

- TOCTYI 00YyYaromuXxcsl K y4eOHbIM MJIaHaM, padoyuM MporpaMmMaM JIMCUHUILIUH,
NPaKTUK, K HW3AAHUSAM DJEKTPOHHBIX OHOJMOTEUHBIX CHUCTEM, DIIEKTPOHHBIM
MHOOPMAIIMOHHBIM U 00pa30BaTEeNbHBIM pecypcaM, VyKa3aHHBIX B pabouyux
nporpammax (pasaensl caiita «CBelieHrs 00 00pa3oBaTEIbHOM OpraHu3aluny);

- nH(opmMupoBaHue OO0ydarOMMXCA 000 BCEX M3MEHEHHUSX Y4eOHOro mpoiiecca
(HOBOCTHAs JIEHTA caiiTa, IEHTa aHOHCOB);

- B3aUMOJICHCTBUE MEXAY YYaCTHUKAMM 00pa30BaTeIbHOro mpouecca (moapasaessl
caiita «3a1aTh BOIIPOC TUPEKTOPY»);

0) oduianbHble JEKTPOHHBIE aJipeca MOAPa3IeICHUI U COTPYAHUKOB HHCTUTYTA
¢ Sunexc-nomenom @polytech21.ru (CTMCOK KOHTAKTHBIX JAHHBIX TOPa3CICHHMI
Owmmana pasMmenieH Ha odumuanbHOM caite @unmana B pasaene «KoHTakTh,
COUCKM KOHTAKTHBIX O(UIMAIBHBIX 3JIEKTPOHHBIX JAHHBIX MpernojaBaTeeu
pa3menieHbl B nojapasnaenax «Kadeaps») oOecrieurBaOT B3aUMOJACHCTBUE MEXKIY
Y4aCTHHKaMU 00pa30BaTeIbHOTO MPOLIECCa;

B) JU4YHBIA KaOuHeT oOywatomierocst (moptdosno) (BXOA B JUYHBIA KaOMHET
pasMenieH Ha odunmanbHoM caite duiuana B pazaene «CTyaeHTy» Moiapasene
«ONeKTpoHHass HMH(POPMALIMOHHO-00pa3oBaTeNbHasl Cpela») BKIOYAaeT B ceds
nopToano  CTYJEHTa, DJJICKTPOHHbIE BEAOMOCTH, PEHUTHUHI  CTYIIEHTOB H
00ecrneunBaeT:

- (ukcanuo xoja 00pa30BaTEIBHOIO MpPOLECCa, PE3YJIbTATOB MPOMEXKYTOUHOMH
aTTeCTalluu U pe3yJIbTaTOB OCBOEHUS 00Pa30BaTEIbHBIX MPOTrpaMM 00yUarOLUTUMHUCH,
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- (hopMHpOBaHHE FNEKTPOHHOTO MOPTHOINO 00YUAIOIIETOCs, B TOM YHUCIIE C
coxpaHeHue paboT 00yUaroNerocs, peleH3ui U OIEHOK Ha 3TH padOoThlI,

T') DJICKTPOHHBIE OMOJIMOTEKH, BKIIFOYAIOIINE dJIEKTPOHHBIE KaTaJIOTH,
MOJIHOTEKCTOBBIE JIOKYMEHTHI M 00€CIIEYMBAIOIINE JOCTYI K y4eOHO-METOINYECKUM
MaTepHuaiaM, BHIITYCKHBIM KBATH(PUKAIIMOHHBIM padoTaM | T.1.:

Yeboxkcapckoro uactutyTa (hunuana) - <K MPBUC

1) SJEKTPOHHO-0MOMoTeuHbIe cucteMbl (DbC), BKIIIOUArONIe SJIEKTPOHHBIN
KaTaJIOT U MOJIHOTEKCTOBBIE JOKYMEHTHI:

- «JIAHb» -www.e.lanbook.com

- OOpa3zoBarenpHas iaTdopma FOpaiit -https://urait.ru

e) miatdopma mudpoBoro odpazoBanus [lomurexa -https://Ims.mospolytech.ru/

XK) cucteMa « AHTUTIIaruary -https://www.antiplagiat.ru/

3) cuctema NeKTpoHHOro JokymMeHToobopoTa DIRECTUM Standard —
o0ecreynBaeT JOKyMEHTOO00pOT Mex 1y Duiinanom u Y HUBEPCUTETOM;

n) cucrtema «1C Ynpasnenue BY3om Dnexktponnbiii gekanat (MockoBckuit
MOJINTEXHUYCCKUN YHUBEPCUTET) oOecTieunBacT (PUKCAIUIO X012 00pa30BaTeIIbHOTO
mpoliecca, pe3yIbTaToB MPOMEKYTOYHON aTTECTAIIUN U PE3yJIbTaTOB OCBOCHUS
o0pa3oBaTeIbHBIX MTPOrpaMM 00yJarOIITUMUCS;

k) cuctema «POLYTECH systemsy» oGecrnieurnBaeT HHPOpMAITMOHHOE,
JOKYMEHTAJIbHOE aBTOMAaTU3UPOBAHHOE COMPOBOXKIEHHE 00pa30BaTEIHLHOTO
npolecca;

J) cuctemMa «AOUTYpUEHT» OO0ECHEeUMBAET JTOKYMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMTPOBOXKCHUE PaOOTHI MPUEMHON KOMHCCHH.

10. IlepeyeHb OCHOBHOWI ¥ [IONOJHUTEJbHON Y4eOHOW JUTEpPaTyphbl,
HEe00X0AMMOii /151 0CBOCHUS M CHUIIMHBI
OcHOBHas IUTEpaTYpa

1. Pocun, 1. B. Xumus : yueOHUK U ipakTHKyM Juis By3oB / Y. B. Pocumn, JI. /1.
Tomuna, C. H. ConoBseB. — Mocksa : M3narensctBo FOpaiit, 2025. — 328 ¢c. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-15973-8. — TekcT : 27eKTpOHHBIN //
O6pa3zoBarenpHas matdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/580188
2. MapteiHoBa, T. B. XumMus : yueOHUK 1 pakTukyM aiisa By30B / T. B. MapTbeiHOBa,
. B. ApramonoBa, E. b. 'onyHoB ; noxg o61ei penakiueit T. B. MapTeiHOBOM. — 2-€
u3., uctp. u gon. — Mocksa : U3natensctBo FOpaiit, 2025. — 368 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-09668-2. — TeKcCT : 2JIeKTPOHHBIH //
O6pazoBarenbHas matdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560130

JlomoTHUTENbHAS TUTE parypa

1. 3aiiueB, O. C. Xumusa. JlabopaTopHbIil MpakTUKyM U COOpPHHK 3ajad : ydeOHOe
nocobue s By3oB / O. C. 3aiinieB. — Mocksa : U3gatensctBo FOpaiit, 2021. —
202 c. — (Bwicuiee o6pazoBanue). — ISBN 978-5-9916-4106-7. — Texcr :
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ANeKTpoHHbId  //  OOpa3oBaTenbHas
URL.: https://urait.ru/bcode/469344

wiarpopma  IOpaiir  [caiiT]. —

2. OmnetinukoB, H. H. Xumus. AAroputmsl pelieHus 3aja4 U TeCThI : ydeOHoe
noco6ue asg By3oB / H. H. Oneitnukos, I'. I[1. MypaBbeBa. — 3-€ u3l., KcTp. U JOTI.
— Mocksa : U3narensctBo FOpaiit, 2021. — 249 ¢. — (Bricmiee o6pazoBanue). —
ISBN 978-5-9916-9664-7. — Texcrt : anexTponHsiit //O0pa3oBaTenbHas miathopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/470470

3. Xwumus : yuebnuk s By3oB / HO. A. Jle6enes, I'. H. ®anees, A. M. I'onyb6es,
B. H. [llanoBan ; nox obweit penakuuei I'. H. ®aneeBa. — 2-e usn., nepepad. u
non. — Mocksa : U3patensbctBo FOpaiit, 2021. — 431 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-02453-1. — TekcT : 2JIeKTPOHHBIH //
Oo6pazoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/46903 1

11. IIpodeccuonanbHbIe 023bI JAHHBIX H HH(POPMALIHOHHO-CIIPABOYHbIE

CHUCTEMBbI

[IpodeccuonanpHas 6a3a JTaHHBIX U
WH(GOPMaIIMOHHO-CIIPABOYHBIE CUCTEMBI

Wndopmarnius o npaBe cOOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

Acconunanust ”H>KeHepHoro oOpaszoBanus Poccun
http://www.ac-raee.ru/

COBepI_HeHCTBOBaHI/Ie O6p3.30BaHI/I${ u
PIH)KCHCpHOfI JACATCIIBHOCTH BO BCEX HX
MMPOABJICHUAX, OTHOCAIIHUXCA K y‘{C6HOMy,

Hay4YHOMY n TEXHOJIOTHYCCKOMY
HalpaBJICHUSAM, BKJIrO4as MMpoucCChI
nperojiaBanus, KOHCYJIbTUPOBAHUA,

UCCIIEOBAaHMs, pPa3pabOTKU  WHXKCHEPHBIX
pelIeHuil, BKIouasi He(TEera3oByl OTpacib,
TpaHcdepa TEeXHOJIOTH, OKa3aHUs MIMPOKOTO
CHeKTpa 00pa30BaTEIbHBIX YCIIyT,
obecriedyeHnst cBs3eld € OOIIECTBEHHOCTHIO,
IIPOU3BOJACTBOM, HAyKOM W HWHTErpanyuu B
MEKIyHapOJAHOE  HAy4YHO-00pa30BaTEIbHOE
HPOCTPAHCTBO.

CBOOOIHBIN TOCTYI
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[Ipodeccrnonanshas 6a3a naHHBIX U
MH()OPMAITMOHHO-CIIPABOYHBIE CUCTEMBI

WNudopmanus o npaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

Hay4Has AJIeKTpoHHast onbnuoteka Elibrary
http://elibrary.ru/

Hayunas AIIEKTPOHHAS o6ubnnoreka
eLIBRARY.RU - 310  KpynHeimumi
POCCUICKHI nH(pOpMaIMOHHO-

AHAIUTUYECKUN TOpTaJl B 00JIACTUM HayKH,
TEXHOJIOTUM, MEAMLUHBI U 00pa3oBaHMA,
coJiepKaluil pedeparbl U IOJIHbIE TEKCTHI
Oonee 26 MIH HaAyuyHBIX CcTaTed U
nyOiauKanuii, B TOM 4YHCIE D3JEKTPOHHBIE
Bepcun Oonee 5600 poccuilckux HaydHO-
TEXHUUYECKUX JKYpHAJIOB, U3 KOTOPBIX OoJjee
4800 >XypHaJIOB B OTKPBITOM JOCTYIIE
CBOOOJIHBIN IOCTYTI

becruiatHast anexkTpoHHass OWONMHMOTEKa OHJIANH
"EnnHoe OKHO K 00pazoBaTelbHBIM pecypcam" ais
CTYJIEHTOB M IpernojaBaTesiell; KaTajJor CChIJIOK Ha
o0pazoBaresbHbIE HUHTEPHET-PECYPCHI
(http://Window.edu.ru)

Lensro CcO3JaHUusg nH(OpMaAITMOHHON
cuctembl "EnmHoe oOkHO JgocTtyma K
o0pa3oBaTeJIbHbIM pecypcam" HC

"EnuHoe okHO ') sBisieTcss oOecrnieueHue
CBOOOAHOrO JOCTyNa K HWHTETPaibHOMY
Karajgory  oOpa3oBaTelbHBIX  HHTEPHET-
PECYpCOB M K DIIEKTPOHHOH OMOIMOTEKE

y4e0HO-METOIUYECKUX  MaTepuaioB s
o01ero u npo¢eCCHOHATBLHOTO
o0pazoBaHusl. DNeKTpOHHAS
OnOMMOTeKa SBIACTCS  KPYMHEWIIMM B
POCCHUIICKOM CEerMeHTE HNurepHera
XpaHWINIIEM  TIOJIHOTEKCTOBBIX  BEPCHi
y4eOHBIX, y4eOHO-METOINIECKUX U
HAyYHBIX  MaTE€pHaloOB  C  OTKPBITHIM

noctynoMm. bubnmnoreka comepxur Oonee
30 000 maTepuaaoB, ICTOUHHUKAMH KOTOPBIX
SBIISIOTCS 00JIee TPEXCOT POCCUICKUX BY30B
U Jpyrux o0pa3oBaTeIbHBIX W HAYYHBIX
YUPEKICHUH. OcHoBy HATMOJTHEHUS
OMOMMOTEKH  COCTABISIOT  DJICKTPOHHBIE
BEpPCUU Y4eOHO-METOANYECKHX MaTEpUaIOB,
MOJATOTOBJICHHBIE B BY3aX, MPOIIEIIINE
peLIeH3UpPOBaHUE M PEKOMEHJIOBaHHBIE K
HCIIOJIb30BAHUIO COBETaMH  (PaKyJIbTETOB,
y4e0HO-METOIMYCCKUMU  KOMHUCCHSIMH |
JIpYTUMHU BY30BCKUMU CTPYKTypamu,
OCYILECTBIIIIOIIMMH ~ KOHTPOJIb  y4eOHO-
METOJINYECKON JeSITEIbHOCTH.

CBOOOTHBII JOCTYTI

«Poccuiickoe
pecypc]

denepalibHbIN nopTai
o0pasoBaHue» [ DIEKTPOHHBIN
—http://www.edu.ru

denepanbHbIN nopTan «Poccuiickoe
o0pa3oBaHUe» — YHUKAJIbHBIH HHTEPHET-
pecypc B chepe 0Opa3oBaHUs U HAYKH.
ExeqHeBHO MyOJMKYyeT caMble aKTyajbHbIE
HOBOCTH, AHOHCBI COOBITHH,
UH(POPMALIMOHHBIE MaTepHalIbl JIuE:
HIMPOKOIr0 Kpyra uurareneil. ExxenenenbHo
Ha TOpTajle Pa3MENIAIOTCs JKCKIIO3UBHEIC
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[Ipodeccrnonanshas 6a3a naHHBIX U
MH()OPMAITMOHHO-CIIPABOYHBIE CUCTEMBI

WNudopmanus o npaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

MaTCpHalbl, HHTCPBBIO C BCAyIIUMU
CricquajaucraMu - neaaroramMu,
[ICHUXOJIOTaMH, YUYCHBIMH, PCHOPTAXKU U

AHAIIUTUYCCKUC CTAaTbhH.

YuTaTenu moyry4aroT J0CTYI K HOPMAaTUBHO-
paBoBOi 0a3e cdepbl 00pa30BaHUS, OHH
MOTYT TOJIb30BAaThCSl CAMBIMH Pa3IMYHBIMHU

MOJIC3HBIMU CEPBHCAMH — TAaKUMH, Kak
OHJIAH-TECTUPOBAHHUE, OTIPOCHI 1o
AKTyaJIbHBIM TeMaM | T.]I.
Hazpanue Coxkpaiénnoe Opranu3anroHHO- Ortpacinb OdunmansHbIi
OpraHu3aIuu Ha3BaHHE npaBoBas popma (obmacthb cait
JIESITEIBHOCTH)
Accornpanus ACP HEKOMMepUecKast CtpoutenscTBO | https://dic.academ
cTpouTene 00I1IeCTBEHHASI OPTaHU3 ic.aru/
Poccun arus, 00beIUHSIIONIAst dic.nsf/ruwiki/173
BEAYILIHX MPEICTaBUTE 4862
nen
CTPOUTENBHOM OTpacIn
U CMEKHBIX C HEW 0Tpac
aen
Accorpanus HEKOMMepUecKast CrpourensctBo | cheb.ruwothers/sro
"YyBarickoe 00IIIeCTBEHHAS , 11k.html
o0BeTMHEHHE OpraHu3aIus MPOEKTHUPOBAHU
MIPOEKTHUPOBIIU €, M3BICKAHUS
KOB"
Harmonansroe | HOOCTPOM | Hekommepueckas CrpoutensctBo | https://ru.wikipedi
o0beMHEHNE 00I11eCTBEHHAsl OPTaHU3 a.org/wiki/
CTPOUTENIEH anus
Acconmanyst HOIIPA3 HEKOMMepUecKas [IpoexTupoBan | nopriz.ru
«HarmoHnanpHO OOIIIECTBCHHASI OPTAHU3 | W€, U3BICKAHUS
€ 00beIMHEHNE anus
MIPOCKTUPOBIIH
KOB "
U3bICKaTeTIei»
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12. IIporpammuHoe  oOecmeyeHue  (JIMIEH3HMOHHOE M CBOOOIHO
pacnpocTpaHsieMoe), HCIOJb3yeMoOe IPH OCYyHIeCTBJIEHHMH 00pa3oBaTelbHOI0
npoiuecca

Nudopmanus o nmpase
A COOCTBEHHOCTH (pCKBI/ISI/ITLI
YAUTOPHUS [TporpammHoe obecrieueHue

JIOrOBOpa, HOMEP JIMICH3UH
T.J1.)

Ne 1016 Yuebnas
ayIUTOPUS JIIS
MpOBeJCHUS Y4eOHBIX
3aHSATHI BCEX BUOB,
PeIyCMOTPEHHBIX
MIPOrpaMMOM
OakanaBpuara/
crieranureTa/
MarucTpaTypsbl,
OCHAILICHHAs
o0opyaOBaHUEM U
TEXHUYECKUMHU
cpeacTBaMu 00y4YeHus,
COCTaB KOTOPBIX
ompenenseTcs B padboynx
nporpaMmMax JUCIHILTAH
(Momymeit)

Kabunet xumum,
MaTepHaIOBEICHUS 1
IKCIUTYaTallMOHHBIX
MaTepHUajoB

Windows 7 OLPNLAcdmc

Kaspersky Endpoint Security nys ousneca
— Pacmmpennsiii Russian Edition. 150-249
Node 2 year Educational Renewal License

moroBop NeJ103 ot 30.05.2012) ¢
noncornamedussMu oT 29.04.14 u 01.09.16]
(6eccpouHast JIUIICH3HSI)

CyOnHiIeH3OHHBIH JOrOBOp
Ne977_1049.EI1/25 ot 10.12.2025

Yandex Opay3ep

CB00OJHOE pPacpOCTpaHsIeMOe
IIporpaMMHoOe o0ecreueHue
(6eccpouHast JIUILICH3HSI)

MTC JIunax Jorosop Ne2/2026 (091 _168.EI1/26) ot
27.03.2026
Gimp cBOOOITHO pacmpoCTpaHsIeMoe

nporpamMMmHoe odecriedenue (beccpouHast

JIUTICH3MS )

Microsoft Office Standard 2007(Microsoft
DreamSpark Premium Electronic
Software Delivery Academic (Microsoft
Open License

HOMeEp JHILEH3UN-42661846 oT
30.08.2007) ¢ noricornameHusMy OT
29.04.14 1 01.09.16 (6eccpounas
JIUTICH3MS )

PascalABC

CBOOOJHO paclpocTpaHaeMoe
nporpamMMmHOe obecrieueHne (beccpouHas
JIUTICH3MS )

porpaMMHOe o0ecTieueHre

(6eccpounast TUTICH3MS)

Ne 1126 ITomemenue niasg
CaMOCTOSITENIbHOU paboThI
00y4aromuxcst

Kaspersky Endpoint Security mis 6usaeca
— Pacmmpennsiit Russian Edition. 150-249
Node 2 year Educational Renewal License

Windows 7 OLPNLAcdmc

CyOnHMIeH3NOHHBIH JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

noroeop NeJ103 ot 30.05.2012) ¢
noncornamenusMu oT 29.04.14 u 01.09.16
(beccpouHast TUIICH3HS)

AdobeReader

CBOOOIHO PacCIpOCTpaHsIeMOe
porpaMMHOe oOecrieueHne
(6eccpodunas TUIICH3HSA)

FapaHT— CIIpaBOYHO-IIpaBOBas CUCTEMaA

Horosop NeC-002-2025 ot
09.01.2025

41



Yandex Opay3ep

CBOOOJIHO pacIpocTpaHseMoe
MPOrpaMMHOE 0becTieUeH e
(beccpodHast TUIICH3HSA)

Microsoft Office Standard 2007(Microsoft
DreamSpark Premium Electronic
Software Delivery Academic (Microsoft
Open License

HOMeEp IHLEeH3uu-42661846 ot
30.08.2007) ¢ momcornameHus MU OT
29.04.14 1 01.09.16 (6eccpounas
JIUICH3US)

MTC Jlunk Jorosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026

AIMP OTEYECTBEHHOE CBOOO/IHO
pacrpocTtpaHsieMoe IPOrpaMMHOE

obecrieuenne (6eccpoyHast JIUIIEH3US)

13. MaTepuajibHO-TEXHHYECKOE 00ecneueHre U CIUNINHbI

Tumn n HOMCP IMOMCIICHHUA

[lepeyeHb OCHOBHOTO 000pPYIOBaHHS U TEXHUYECKHX CPEIICTB
00y4eHHUS

YuebHas ayIUTOpUs JUTSt
NPOBE/ICHUST YYeOHBIX 3aHATUH
BCEX BHUJOB, MPEIYCMOTPEHHBIX
porpamMmoit OakanaBpuara/
crieruanuTeTa/  MarucTparypsl,
OCHaIIeHHas 00OpyIOBaHHUEM U

O6opyaoBaHue: KOMIUIEKT MeOEH Il y4eOHOTo MpoIiecca;

TEXHUYECKHUMU CpelcTBaMu
JOocKa y4ueOHas; CTEH/IbI
o0ydeHHs, COCTaB  KOTOPBIX
TexHu4yeckue cpencTBa OOY4YCHHS: KOMITBIOTEpHAs TEXHHKA,
onpezensercs B pabounx . .
MyJIbTUMEANIHOE  0o0opyaoBaHuWe  (IIPOEKTOpP,  SKpaH);
porpamMmax JTUCIUTUIHH
. KOMIUIEKT JIa0OpaTOpPHOTO 000pYAOBAHUS IO TUCIUTIIINHE
(Moyneit)
Kabuner XHAMHUH,
MaTepUAIIOBEICHUS "
HKCIUTYaTallMOHHBIX MAaTEPUAJIOB
Ne 1016  (YeOokcapwl,  yi.
K.Mapxkca, 1.60)
ITomeenue i | O6opynoBaHUE: KOMILIEKT MeOesH /i y4eOHOro IMpoliecca;
CaMOCTOSTEIbHOM paboTs! | TexHUYECKUE CPEICTBA OOyUYEHHS: KOMIBIOTEpHAsT TEXHUKA C
00yyaronmxcs BO3MOXKHOCTBIO ~ MOJAKIIOYeHHUS K cetn «MHTepHET» W

Ne 1126 (r. Yebokcapsl, yi1.
K.Mapkca, 60)

o0Oecrie4eHreM JI0CTyNa B JJIEKTPOHHYIO HH(OPMALMOHHO-
oOpa3oBaTenpHyI0 cpeny Pumana

14. Mertoauyeckue yKa3aHMA sl  O00y4alIIerocss MO0 OCBOCHHIO
TUCIHUTIIMHBI

Memoouueckue yKazanus 01 3aHAMUI 1eKYUOHHO20 MUNa

B xome JeKIMOHHBIX — 3aHATUN  oOydaromeMycsi HEOOXOIWMO BECTH

KOHCIIEKTUPOBAHUE YI€OHOTO

MaTepuana, oOpaiaTh BHUMaHHE Ha KaTETOpHH,
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(GhopMYJIMPOBKH, PACKPHIBAIOIINE COJIEPHKAHUE TE€X WM UHBIX SIBICHUM U MPOIECCOB,
Hay4HbIE€ BBIBOJbI U MPAKTUYECKUE PEKOMEHIALIUH.

Heobxoaumo 3amaBaTh MpPeNoJiaBaTeNl0 YTOUHSIOUIME BOMPOCHI C IIEJIbIO
VSCHCHHUSI TCOPETHYECKUX  TIOJIOKEHUM, pa3pelieHus] CIOPHBIX  CHUTYaIlHil.
[lenecoobpa3no mopabaTbiBaTh CBOW  KOHCHEKT JIKIMH, Jejlas B  HEM
COOTBETCTBYIOIIME 3alMCU U3 OCHOBHOM W JONOJHUTEIbHOW JIUTEPATYPBHL,
PEKOMEHIOBAaHHOM TMpernojiaBaTesieM M MPEeayCMOTPEHHOW Y4YeOHOW MporpaMmoi
JTUCIUTUINHBIL.

Memoouueckue ykazanusa 0711 3aHAMUN CEMUHAPCKO20 (NPAKMUYECKO20)
muna.

[IpakTudeckue 3aHATHS MO3BOJSIOT pa3BUBATh y O0yYarOMIErocsi TBOPUECKOE
TEOPETUYECKOE MBIIUICHUE, YMEHHE CaMOCTOSATENIbHO M3y4aTb JIUTEPATYpYy,
aHAJIM3UPOBATh MPAKTUKY; y4aT YETKO (HOPMYIUPOBATH MBICITh, BECTU AUCKYCCHIO, TO
€CTh HMMEIOT HCKIIOYHUTENBHO Ba)XHOE 3HAYEHUE B PA3BUTUU CAMOCTOSITEIBHOTO
MBIIICHHUS.

[TogroroBka K MNpakTUYECKOMY 3aHSITHIO BKJIOYAeT ABa 3Tana. Ha mepBom
sTame OOydYarIuiics TIUIAHUPYET CBOIO CaMOCTOSITENbHYIO paboTy, KoTopas
BKJIFOYACT: YSICHEHUE 3aJlaHus Ha CaMOCTOSITENIbHYI0 paloTy; MOJ00p OCHOBHON U
JOTIOJIHUTEIIBHOM ~ JIUTEpaTypbl; COCTaBJICHUE IUIaHa palbOThl, B KOTOPOM
OMPENENAIOTCA OCHOBHBIE MYHKTHI MpeACTOsIIe moAroToBku. CocTaBieHue IjiaHa
JUCHUIUTMHUPYET U MOBBIIIAET OPraHU30BaHHOCTH B paboTe.

BTtopoii aTan Bk/ItOYaeT HEMOCPEICTBEHHYIO MOJATOTOBKY K 3aHSATHUIO, KOTOpas
HAYMHAETCS C M3Yy4YEHUS OCHOBHOM M JIOMOJHUTENBHON suTeparypbl. Ocoboe
BHUMAaHUE MPU 3TOM HEOOXOJAMMO OOpaTUTh Ha COJEpP>KaHHE OCHOBHBIX MOJIOKEHUN
U BBIBOJIOB, OOBSICHEHUE SIBICHUN U (DAKTOB, YSICHEHHE MPAKTUYECKOTO MPHIIOKEHUS
paccMaTpUBaeMbIX TEOPETUUECKUX BOMPOCOB. Jlanmee cieayeT moJAroTOBUTH TE3UCHI
JUISL BBICTYIUIEHUH IO BCeM Yy4e€OHBIM BOIIPOCAM, BBIHOCHUMBIM Ha MPAKTUYECKOE
3aHSATUE WM 10 TE€ME, BBIHECEHHOW Ha JUCKYCCHUIO (KpYyIJIbIA CTON), MPOayMaTh
OpPUMEPHl C TEbI0 OOECNeYeHUs] TECHOW CBS3M H3Yy4aeMOM TEMbl C pealbHOMN
KU3HBIO.

['oTOBsICH K AOKJIAMy WU BBICTYIUICHUIO B paMKaxX WHTEPAKTUBHOW (HOPMBI
(Iuckyccusi, KpyTJbli CTOJ), IPYU HEOOXOAUMOCTH CJIEyeT OOpaTUTHCS 32 TTOMOIIBIO
K [IPENoIaBaTelto.

Memoouueckue ykazanus K camoCcmoamenvHou pabome.

CamocrosTenbHass paboTa 00y4aroIIerocs SBISETCS OCHOBHBIM CPEJICTBOM
OBJIaJICHUS Y4€OHBIM MaTepHUaIOM BO BpeMs, CBOOOJIHOE OT 00s3aTEIbHBIX YUECOHBIX
3ansaTuil. CamocrtosiTesbHass padoTa OO0ydYarollerocss HajJ YCBOEGHHEM Yy4eOHOTO
Marepuajia Mo Y4yeOHOH JHUCHMIUIMHE MOXET BBIMOJHATECA B OHOIMOTEKE
YHUBEPCUTETA, yUeOHbIX KaOWHETaX, KOMIBIOTEPHBIX KJIACCaX, a TAKXKE B JJOMAITHUX
ycnoBusix. CoaepikaHue W KOJMYECTBO CAMOCTOSTEIBHOM paboThl 00ydaromierocs
oTmpeneNnsieTcss y4eOHOW MPOrpaMMoON TUCIUTIIMHBI, METOJIUYECKIMH MaTepuajjaMH,
MPAKTUYECKUMHU 3aJJaHUSIMU U YKAa3aHUSIMU TIPENOAaBaTelIsl.

Camocmosamenvnan paboma é ayOumopHoe 6pems Moicem KII0Uamsy:

1) koHcHmekTupoBaHME (COCTaBICHUE TE3UCOB) JICKIINH;

2) BBIIOJHEHHUE KOHTPOJIBHBIX padoT;
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3) peuieHue 3a1ay;

4) paboTy co CpaBOYHOM U METOAMYECKON JTUTEPATYPOIL;

5) paboTy ¢ HOpMATUBHBIMU MPABOBBIMU AKTAMU;

6) BBICTYIUICHUS C TOKJIaJaMH, COOOIICHUSIMU HA CEMUHAPCKUX 3aHITUSX;

7) 3amuTy BHITIOJIHEHHBIX PaboT;

8) ydacthe B ONEPAaTUBHOM (TEKYILEM) OMNpPOCE IO OTACIbHBIM TeMaM
M3y4aeMOU JTUCIUILIAHBI,

9) yuactue B coOeceoBaHMSX, NIEJIOBBIX (POJEBBIX) UIPaX, AUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOHPEPEHITUSX;

10) yyacTue B TECTUPOBAHUM U JP.

Camocmosamenvuan padooma 60 6HeaAyOUMOPHOE PEMA MOIHCEN COCMOAMD
uz:

1) moBTOpeHUs JEKIIMOHHOTO MaTepraa;

2) MOArOTOBKHU K MPAKTUYECKUM 3aHATHUSM;

3) u3ydeHus yueOHOM U HAyUYHOU JIUTEPATYPHL;

4) wW3y4deHUsT HOPMATHBHBIX MPABOBBIX aKTOB (B T.4. B JJIEKTPOHHBIX 0azax
JTAHHBIX);

5) pemieHus 3a1ay, ¥ UHBIX MPAKTUYECKUX 3aJJaHUN

6) MOATrOTOBKHM K KOHTPOJBHBIM pab0oTaM, TECTUPOBAHUIO U T.11.;

7) TOATOTOBKM K MPAKTUYECKUM 3aHATHUAM YCTHBIX TOKJIAJ0B (COOOIICHUN);

8) moAroToBKM pedepaTroB, 3¢C€ W HHBIX HWHIWBHUIYAIbHBIX MHCHMEHHBIX
paboT 10 3aJJaHUTO0 MIPEIOIaBaTeNs,

9) BBINOJIHEHUS KYyPCOBBIX Pa0OT, MPETyCMOTPEHHBIX YU€OHBIM IJIAHOM;

10) BBITIOJTHEHUS BBITYCKHBIX KBATH(DUKAITMOHHBIX padOT U JIp.

11) Beigenienuss HanboJiee CIOKHBIX M MPOOJIEMHBIX BOMPOCOB MO M3ydaeMOU
TEME, TMOJy4YeHUE Pa3bICHEHUW U PEKOMEHJAlUi [0 JaHHBIM BOIpPOCaM C
penoaaBaTes MU Ha KOHCYJIbTalUSIX.

12) mpoBeieHUs CaMOKOHTPOJISI MYTEM OTBETOB Ha BOIPOCHI TEKYIIETO
KOHTPOJISl 3HAHUH, PEIICHUS TPEACTABICHHBIX B yUeOHO-METOUUYECKUX MaTepHuansax
kadenpsl 3amay, TECTOB, HamucaHus pedepaToB U 3CCE MO OTAEITBHBIM BOIIPOCAM
U3Y4aeMOW TEMBI.

Texymuii KOHTPOJb OCYIIECTBIAECTCS B (POPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIJI0B, TBOPUYECKUX 3aIaHUMU.

B ciiygae nporryckoB 3aHATHN, HATUYHs WHANBUYJILHOTO rpaduka 00ydeHUs
U JUIS 3aKpeIuieHUs] MPAKTUYECKUX HABBIKOB CTYJEHTAM MOTYT OBbITh BBIJIaHbI
TUTOBBbIE WHAWBUIYyAJIbHBIE 3aJaHUsl, KOTOpPbIE JOJDKHBI OBITH CIHAHBI B
YCTaHOBJICHHBIN IIPENOAABATEIEM CPOK.

15. Oco0enHocTH peaqu3anvy JAUCHMILIMHBI UISi MHBAJIMIAOB W JIMI[ €
OrpaHMY€eHHBIMHU BO3MOKHOCTAMM 3/10POBbSA

OOyueHue Mo AMCHUILUIMHE «XUMUS» HWHBAIUJOB M JHI] C OTPAaHUYECHHBIMU
BO3MOXHOCTSIMH 3710pOBbs (1asiee OB3) ocymiecTBisieTcs: mpernojiaparesieM ¢ y4eToM
0COOEHHOCTEW TCUXO(PU3NYECKOTO Pa3BUTHUS, WHIUBHUAYATbHBIX BO3MOXXHOCTEH H
COCTOSIHUS 3/I0POBBSI TAKUX O0YYArOITUXCS.
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JUIst CTy/IEHTOB C HApYLIEHUSIMU OMOPHO-ABUTaTeNlbHON (pyHKunu U ¢ OB3 no
CIyXy TNpeIyCMaTpUBAETCS CONPOBOKICHHUE JIEKIMH M MPAKTUYECKUX 3aAHATUU
MYJIbTUMEIUMHBIMU CPEACTBAMH, PA3IATOYHBIM MATEPUATIOM.

Juis crynentoB ¢ OB3 1o 3peHHI0 IpeaycMaTpuBaeTCs NPHUMEHEHHE
TEXHUYECKUX CPEICTB YCWIICHHsS OCTAaTOYHOIO 3pEHUs, a TAKXKE NPeLyCMOTpEHa
BO3MO>KHOCTb pa3pabOTKU ay1uoMaTepraos.

[To gucummnuHe «Xumus» oOyuyeHUE WHBAJIUAOB M JIMI C OIpPaHUYCHHBIMU
BO3MOKHOCTSIMU 3J0POBbsI MOXKET OCYILECTBIITHCA KaK B ayAUTOPUM, TAK U C
UCIIOJIb30BAaHUEM  DJIGKTPOHHOM  MH(OPMalMOHHO-00pa30BaTeNbHOM  Cpepbl,
00pa30BaTENBHOrO MOPTAja U IMEKTPOHHON MOYTHI.
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JIUCT AOIOJIHEHUNM 1 UBMEHEHWI

pabodeit mporpaMMBbl TUCITUTIIAHBI

PabGouass mporpaMma JUCHUIUIMHBI PACCMOTPEHa, 00CYXJAeHa U 0J00peHa /Jisi UCIIOJHEHUS B
2023-2024 y4yeOHOM TOJly Ha 3acenaHuu kadeapsl, IpoTokosa Ne 8 ot «20» mas 2023r.

BHeceHbl OTIOHEHUS M U3MEHEHHUS B 4YacTU AKTyaJIu3alliy JTUICH3MOHHOI'O IMPOIpaMMHOIO
06€CH€‘ICHI/IC, HCTIOJB3YEMOC TPHU OCYINICCTBICHUHU 06[2a3OBaT€J'IBHOFO Iponecca 1o JaHHOU

AUCITUIIJINHBI, a TdK K€ COBPCMCHHBIX H[}O[l!CCCI/IOHaHBHBIX 0a3 JAHHbIX W HH{l!O[!Ma[!I/IOHHBIX
CIIPABOYHBIX CUCTCMAX, dAKTYAJIN3aIINN BHGKT[20HHO-6H6HHOT€‘{HBIX CHUCTCM.

Pabouas mporpamMma JUCHUILIMHBI PACCMOTpPEHa, 00CYKJeHAa U 0JI00peHa JJid UCIOJIHEHUS B
2024-2025 yuyebHOM roay Ha 3acenanuu kadeapsl, mpoTokoa Ne 8 ot «20» anpens 2024r.

BHecennl AOIIOJITHCHHUA M M3MCHCHHA B YdCTH AKTYAJIHM3alWW JIMICH3WOHHOI'O IIPOTPAMMHOIO
066CH€‘ICHI/IC, HCIIOJIL3YCMOC TIPH OCYIIICCTBICHUN O6[233OB3T€JIBHOFO Ipornecca 110 JaHHOU
AUCTIUIIJINHBI, & TaK K€ COBPCMCHHBIX H[}O!h@CCI/IOHaHI:HBIX 0a3 JAHHbIX H HH!I}O[!M&![HOHHBIX
CIIPABOYHbBIX CUCTCMAX, AKTYyaAJINU3allUN BHCKT[20HHO-6H6J’IHOT€‘IHBIX CHUCTCM.

Pabouast mporpamMmma JUCHUIUIUHBI pacCMOTpPEHa, 00CYKJIeHa U 0J00peHa /Jis MCIIOJHEHUS B
2025-2026 y4yeOHOM IOy Ha 3aceaaHuu kKadeapsl, IpoTokoa Ne 9 ot «17» mas 2025r.

BHeceHbl NOMOJHEHUS UM U3MEHEHUSA B YACTH aKTYAIW3AIUU JUIEH3MOHHOTO IPOTrPaMMHOIO
obecrnieyeHne, MCIoIb3yeMOe IPH OCYIIECTBICHUHM 00pa30BaTEIbHOrO MpOoIlecca 10 JIAHHOW
MTUCHUIUIMHBI, a TaK € COBPEMEHHBIX IMPOoQeCCHOHAIBHBIX 0a3 JaHHBIX W WHGMOOPMAIIMOHHBIX
CIIPABOYHBIX CHCTEMaX, aKTyaJIW3allui TIEPEYHS OCHOBHOW M JIONOJTHUTEIBHOW YYCOHOM
JUTEPaATYPbl, HEOOXOIUMOM JIIS OCBOCHUS JIUCIIUILINHBI

PabGouas nporpaMMa IMCHMILIMHBL PACCMOTpEHA, 00CYXJIeHa U 0J00peHa Jiis WMCIOJHEHHUS B
2026-2027 yuyeOHOM roay Ha 3acenannu kadeapbl, mpoToKoJI Ne 9 ot «22» mas 2026r.

Buecenbl KOPPCKTHUPOBKW W JONOJHCHUA, HANIPABICHHBIC HA AKTYAJIMU3ANWUIO JUIICH3WMOHHOIO

IporpaMMHOIO O6CCHC‘ICHI/I${, INpUMCHACMOI'O B O6[2830B&TCHBHOM MMPONECCE MO JAUCIHUIIIINHE,
HCIIOJIb3YEMBIX COBPEMEHHBIX ITPOdeCCHOHANIBLHBIX  0a3 AHHBIX W HWHPOPMAIIMOHHBIX

CIIPABOYHBLIX CUCTEM, A TAKIKC CIIMCKOB OCHOBHOM W JIOIIOJHHUTECILHOU y‘{€6H0ﬁ JIUTCPATYPDI,
T[2€6yeM0ﬁ UL U3YUCHUS NUCHUIIINHBI.




