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Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- DenepaibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEbHBIM CTAHJAPTOM BBICIIETO
oOpa3oBaHus — OakanaBpuaT 1Mo HampasieHuio noarotoBku 23.03.03 DkcruryaTanus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB, YTBEPKIACHHBIN MPHUKAa30M
MuHucTepcTBa Hayku U BbIciiero oopaszoBanusi Poccuiickoit @enepanunu Ne916 ot
07 aBrycra 2020 roaa, 3apeructpupoBanHbiii B MuHtocte 24 asrycra 2020 roja, per.
HoMep 59405;

- npukazoM Munobpuayku Poccun ot 05.04.2017 Ne 301 «O6 yTBep:xkaeHun
[lopsinka opraHM3anuuM M OCYILIECTBIEHUS OOpa30BaTEIbHOM JEATEIBHOCTH IIO
oOpa3oBaTeNbHBIM  MpPOrpaMMaM  BBICIIETO  O0Opa3oBaHHSA —  MPOrpaMMaMm
OaxanaBpuaTa, IPOrpaMMaM CIIEUAIUTETa, IPOTpaMMaM MarucTpaTypb»;

- y4eOHBIM IUIaHOM (OYHOM, 3a04HON (popM 0O0yUeHHs) MO HAMPABICHUIO
noarotoBkn 23.03.03 DOxkcrutyaranus TPaHCHOPTHO-TEXHOJIOTHMYECKUX MAIIUH H
KOMILIEKCOB.

PaGouast mporpaMm JUCHUILIIMHBI BKIIIOYAaeT B c€0s OLICHOYHBIE MaTEpHaIIbI
JUISl IPOBEICHUS TEKYIIErO0 KOHTPOJISL YCIEBAEMOCTH U MTPOMEKYTOUYHOM aTTECTALNU
no guciuiuimHe (1.8 @DOHJ OIEHOYHBIX CPEACTB JUIsl MPOBEACHUS TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH, ITPOMEXKYTOYHOM aTTECTAllMd II0 MTOraM OCBOCHHUS
JUCIUTIIIAHBI )

ABtop Ky3pmunHa Osbra BsdeciiaBoBHa, KaHAMAAT XUMUYECKUX HAYK, JOUEHT
Kadeapsl TPAHCIIOPTHO-TEXHOJIOTHYECKUX MAIITUH

(vkazamv QHUO, yuenyio cmenens, yueHoe 36anue unu O0JIHCHOCNb)

[Iporpamma  omoOpeHa  Ha  3acemaHuM  Kadenpel  TPaHCIOPTHO-
TexHostornueckux mMamuH (mpotokoin Ne 10 or 15.05.2021)




1. IlepeyeHbr NJIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHS] MO IMCHUIINHE,
COOTHECEHHBIX ¢ IJIAHUPYEMBIMH pe3yJibTaTaMH OCBOEHHUsI 00pa3oBaTeIbHOM
nporpammsl (Llesim ocBOeHUs TUCUHMIIIIMHBI)

1.1. lenssMu OCBOCHUS TUCHUILUIMHBI « XUMHUSD» SIBJISIFOTCSI:
- (hopMHpOBaHKE HAYYHOTO COBPEMCHHOI'O €CTCCTBCHHOHAYYHOTO MHUPOBO33PECHHS U
MBIIIICHHS;
- oByajieHUe 0a30BBIMH 3HAHUSAMH B OOJIACTH TEOPHH XHUMHUYECKHX IIPOIIECCOB U
CHCTEM, a TaK)KEe METOJIOB UX aHAJIN3a.

3amayaMy OCBOCHUS JUCIMILIAHEI « XMMHUSD) SIBIISIOTCS:
— W3YYHTh OCHOBHBIC XUMHYCCKHC SBJICHHS, OBIAACTh (PYHIAMEHTAIbHBIMU
MOHSTHSMH, 3aKOHAMH U TCOPHSIMH KJIACCHICCKOW U COBPEMEHHOM XUMHUH,
— 03HAKOMUTHCS C HAYYHOW aImapaTypold U METOJJaMHA XUMHUYECKOTO HCCIICTOBaHUS,
MPHOOPECTH HABBIKH IMPOBEICHUS XHMHUISCKOTO DKCIIEPUMEHTA,;
— HAYYUTHCS BBIICIATH XMMHYECKOE COJCp)KaHHE B MPO(EeCCHOHAIBHBIX 3ajladax
OynyIieit 1esTeIbHOCTH;
— OBJIaJICTh METOJAMHM PEIICHUS TPO(PECCHOHATBHBIX 3a/1a4.

1.2.  Ob6mactu  npodeccHoHANbHOW  JEATENbHOCTH  H(Win)  chepsl
npo(eCCUOHATBHOW ~ JESATENIbHOCTH, B  KOTOPBIX  BBIIYCKHHKH, OCBOMBIIHE
IporpaMMmy, MOTYT OCYLIECTBIIATH MPO(PECCHOHAIBHYIO IE€ATEIbHOCTb!

33 CepBuc, oOkazaHue YCIyr HaceleHu0 (TOProBiisd, TEXHUYECKOE
oOCITy’)KMBaHUsl, PEMOHT, MPEAOCTABICHUE IMEPCOHAIBHBIX  YCIYyr, YCIyrd
rOCTENPUUMCTBA, OOIIIECTBEHHOE MUTAHUE U Mpoune) (B chepe opranu3auu mpoiax
1 paboT MO TEXHUYECKOMY OOCITY>KMBAHUIO U PEMOHTY TPAHCIOPTHBIX CPE/ICTB).



1.3. K OCHOBHBIM 3aadyaM M3YyUYCHUA JUCHHUIINIMHBI OTHOCHUTCA ITOATIOTOBKA

oOyJarommxcst K

BBIIIOJJTHCHUIO  TPYAOBBIX

HpO(I)eCCI/IOHEUIBHBIMI/I CTaHOapTaMu:

(GYyHKUMA B  COOTBETCTBHHM C

HaumeHoBaHue
npogdeccuoHAIbHbIX
cranaapros (I1C)

Koa, HammMeHOBaHHE U
YPOBeHb KBaJIM(puKauuu
OT®, na koropbie
OpPHEHTHPOBAHA
AUCHHILIMHA

Kon n nHaumeHoBaHue TPYI0BbIX
¢dyHKuMii, HA KOTOPbIE
OPHEHTHPOBAHA INCHUILIIHHA

33.005
[TpodeccuonanpHbIM
crangapt  «Crneuuanuct
1o TEXHHUYECKOMY
JTUArHOCTUPOBAHUIO u
KOHTPOJIO TEXHUYECKOTO
COCTOSIHUSI

aBTOTPAHCIOPTHBIX
CpeacTB npu
NePUOIMYECKOM

TEXHUYECKOM  OCMOTpPE»,

YTBEPKACHHBIN TPUKA30M
MuHucrepcTBOM Tpyna U
COLIMAIbHOU 3aIUTBI
Poccuiickoit  denepanuun
or 23.03. 2015 Ne 187n
(3aperucTpupoBaH
MuHnucrepcTBOM
FOCTULIUHA Poccuiickoit
®enepaunn 29.04.2015r.,
PEruCTpaliOHHbIN Ne
37055)

B
KoHTponbs TexHHMYECKOTO
COCTOSIHUSI TPAHCIIOPTHBIX

CpeNCTB c
WCIIOJIb30BAHUEM CPEJICTB
TEXHUYECKOTO
JIMarHOCTUPOBAHUS

B/01.6

KOHTpOJ'IB TOTOBHOCTHU K 3KCIUTyaTallun
CpCaAcCTB TEXHUYCCKOI'O
JAUArHoCTUpPOBaHMA, B TOM YUCJIC CPCACTB
I/I3MepeHI/H\/JI, JOIIOJIHUTCIIBHOI'O
TCXHOJIOTHYCCKOI'O O60py,Z[OBaHI/I$I

1.4. KommereHiuu oOy4arorierocsi, GopMupyemMbie B

pe3yJibTaTe OCBOEHUS

JUCHUTIIITNHEBI
HanmvenoBanue | Kox m HammeHnoBanmne Kox 1 HamMeHOBaHHe Ilepeyenn
KaTeropumn KOMIIeTeH M HHAUKATOPA IJIAHUPYEMBIX
(rpynnsi) AOCTHKEHUSA pe3yJbTaToB 00y4eHHs
KOMIIeTeHIUH KOMIIEeTeHIIUH
OIIK-1.1 3HATh:
OIIK-1. Cocoben JleMOHCTpHUpYET 3HAHUE | OCHOBHBIE  IOJIOKEHUS
MIPUMEHSATD OCHOBHBIX 3aKOHOB COBPEMEHHOMU TEOpUn
€CTECTBEHHOHAYYHBIE U | MATEMAaTUYECKUX U CTpOCHUS aToMma,
0O0IIenHKXEHEPHbIE €CTECTBEHHBIX HayK, XUMHUYECKON CBS3H,
3HaHUS, METO/IbI HEOOXOIUMBIX IS SHEPTETUKH W KUHETUKH
MaTeMaTU4eCKoro pElIeHUs TUMIOBBIX 33/1a4 | XUMUYECKUX  PEaKIIHii,
aHajau3a u poQeCCHOHATBHON XUMHUYECKOTO
MOJICJIMPOBAHUS B JIeATETbHOCTH paBHOBECHS, Teopun
npodeccuoHanbHOM OIIK-1.2 Mcrionb3yeT | pacTBOPOB,
JESATEIILHOCTH 3HaHUSI OCHOBHBIX JJEKTPOXMMHUH, a TaKXKe
3aKOHOB OCHOBHBIE  COEJIMHEHUs



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=50657&CODE=50657
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https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=50657&CODE=50657
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https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=50658&CODE=50658
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=50658&CODE=50658
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=50658&CODE=50658
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=50658&CODE=50658
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=50658&CODE=50658

MaTeMaTHYECKUX U
CCTCCTBCHHBLIX HayK JUIA
peIICHHs CTaHIapTHBIX
3a1a4 B 00JacTH
OKCILTyaTaI[uH
TPaHCIHOPTHBIX U
TPaHCIOPTHO-
TCXHOJOI'MYCCKUX
MalluH

2JIEMEHTOB, X
KJIACCU(UKALIHIO u
XHUMUYECKHE
MpeBpaIieHus,

yMeTh: OTIpeIEATh
XUMHUYECKHE CBOICTBa
9JIEMEHTOB H X
COCIUHCHUI o

noyioxkeano B IICD, mx
BIIMUSHUE HA CHUCTEMY,

HalpaBJICHUE
XUMHYECKHX
B3aUMOJCHCTBUH,
KHCJIOTHO-OCHOBHOM
XapakTep cpebl,
BO3MOJKHBIE  [TOOOYHBIE
MPOIECCHI
(KOppO3HOHHBIE U [Ip.) U
MIPEICKA3bIBATh 150:¢
BIIMSTHHAE Ha
TEXHOJOTHYSCKUH

IPOIIECC, OKPYKAIOIIYIO
cpely M YeIIOBEKa,

npeajiaraTh CrocoObl
3alUThl OT HUX, a TaKXKe
IPUTOTABIMBATH

pacTBOpPHI HYXHOH
KOHLIEHTpaluu u
OTIPENIETISATh €€ JIFOOBIM
JOCTYITHBIM METOJOM
(TuTpoBaHue, c

IIOMOLIBIO apeoMeTpa u
T.A.), u3mepars  pH
BOJHBIX pacTBOpOB
3JIEKTPOJIUTOB,;
BJIA/IETh: METOIAMH
pacyeTa KHHETUYECKUX M
TEPMOIMHAMUYECKUX
XapaKTEPUCTHK
XUMUYECKUX  pEeaKIui,
pacdera  KOHUEHTpanui
pacTBOpPOB U KOJIMYECTB
pearupyrommx u
00pa3yromuxcsi BEIIEeCTB
o XUMHUYECKOMY
YpaBHEHHUIO, pacuera
MoKa3aressi KUCIOTHOCTH
cpenbl, pacuera DJC u
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX
MOTEHIMAIOB PeaKINi




OIIK 4. Cnocoben
MOHUMATh  MPUHIIUITBI
paboThl  COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHI u
UCIIONIb30BaTh WX IS
pelieHus 3a1a4y
npoecCHOHATBLHOM
JEeSITeIIbHOCTH

OIIK-4.1 Tlpumenser
UH(POPMALIMOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTUU B PELICHUH
THUTIOBBIX 3amad
podecCHOHATLHOM
JeSITeITbHOCTH

OIIK-4.2 Tlome3yercs
AJIEKTPOHHBIMU
UH(POPMAIMOHHO-
AHATUTHYECKUMHU
pecypcamu, B TOM YHUCIIE
npoduiIbHBIME  0a3aMu
JIAHHBIX, MTPOTPAMMHBIMH
u anmapaTHbIMH
KOMILJIEKCaMH TIpu cOope
UCXOMHOM HH(MOpPMAIIH,
npu pa3paboTKe IJIaHOB

u TEXHOJIOT Uit
TEXHHUYSCKOT'O
00CITy)KMBaHUS u
PEMOHTa TPaHCIOPTHBIX
u TPaHCIOPTHO-
TEXHOJIOTHYECKHX

MaIlIiH

3HaTh: BinsHue
Pa3IMYHBIX XUMHYECKHX
COEIMHEHUI Ha OpraHU3M
4eJloBeKa U
OKPYKAIOIIYIO CPELy;
[TpaBuia paboTsl B
XUMUYECKON
naboparopuu;
XUMHUYECKUE METObI
HEUTpaIU3ally BPEIHBIX
BeniecTB; OCHOBHBIC
¢busnyeckue u
XUMHYECKHE CBOICTBA
KOHCTPYKIIMOHHBIX U
JKCIITyaTaIMOHHBIX
MaTepuasoB

yMmeTh: Pemarh Tunossie
3a/1a4M 110 I0IyCTUMOMY
COJIEP’KaHUIO BPEIHBIX
BEIIIECTB B BO3/IyXe
paboueit 30HbI, CTOYHBIX
BOJIaX U MOYBE B XOJI€
pohecCUOHATLHOM
NeSITeNIbHOCTH;
OueHuBaTh pe3ynbTaThl U
BBIOMpaTh ONTUMAIIBLHOE
pelieHue npu pa3padoTke
Mep 1o 6e30nacHoi
paboTe ¢ BpeAHBIMU
BEIIECTBAMH U 3aILUTE OT
BO3MOKHBIX
IIOCJIEICTBUI aBapyii B
xoJie Ipo¢ecCUOHaTbHON
JESTENIBHOCTH;
KommiekcHo
000CHOBBIBaTh BHIOOD
KOHCTPYKIIMOHHBIX U
9KCIUTYaTallMOHHBIX
MaTepuasoB Ha
OCHOBAaHUU MX
XHMHYSCKHX CBOICTB,
OLIEHUBATh Pe3yIbTaThl U
BBIOMPATH ONITUMAIEHBIE

KOHCTPYKLIUOHHBIE
MaTepuabl

BJIA/IETh: Hagbikamu
MIPOBEACHUS aHajamsa,
KOMILJIEKCHOTO
000CHOBaHUSA
MIPUHUMAEMBIX pEIICHUH,
CaMOCTOSATEIILHOTO
TIOUCKA IyTen




OpraHu3aluu

MEpOIPUITUI 1o
Oe3omacHOil  pabore ¢
BpPEAHBIMU BELIECTBAMU U
3alUTE OT BO3MOXKHBIX
IIOCJICICTBUM aBapuil B
xoJie npodeccuoHaIbHON

JIESITENLHOCTH;
Metonamu OLIEHKU
CBOMCTB XUMHUYECKUX

BEIIECTB U KOMIUIEKCHBIM
MOAXOIOM K  TOJI00pY

9KCILTyaTaIMOHHBIX u
KOHCTPYKIIHOHHBIX
MaTepHajIoB JUTSt
IPOEKTUPYEMBIX
00BEKTOB;

2. Mecto mucuuminnbl B cTpykrype OITOII

Huctunmaa bB1.JI(M).b.9 «Xumusa» peanusyercss B paMkax o0s3aTebHON
gacTu bioka 1 «/lucuuminnel (MOIyis)» IporpaMMbl OakaBpHara.

JucrurinHa npenojiaercs o0yJdarmumMces o ouHon popme odydyenust — B 1-
M CEeMeCTpe, 110 3a04HON (popme — BO 2 cemecTpe.

HucturninnHa «XuMUs» SBISETCA MPOMEXKYTOYHBIM 3TAarioM (POPMUPOBAHUS
komnerenunii OIIK-1, OIIK-4 B nponecce ocBoenust OITOIT.

Juciunnraa «XHUMUsS» OCHOBBIBAETCA HA 3HAHUSAX, YMEHMSAX M HaBBIKAX,
MPUOOPETEHHBIX TMPU M3YYEHUU JuCUUIUIUH: Martemaruka, @Pusnka, (OCHOBBI
MPOEKTHOU JesTenbHOoCcTH, WHOpMaTuka, W SBIsSETCA MPEAIIECTBYIOIIEH IS
W3y4YeHHMs  JUCHMIUIMH.  MarepuanoBenenue,  TeopeTtudyeckas  MEXaHHMKA,
ConportuBiieHne MarepuanoB, TemioTexHuka, Teopuss MEXaHU3MOB W MalluH,
I'mapaBnuka U ruaponHEeBMONpUBOA, JleTanu MammH U OCHOBBI KOHCTPYHPOBAHMS,
OCHOBBI CHCTEM aBTOMATH3MPOBAHHOTO MPOCKTHUPOBAHUS, Yy4deOHas TPaKTUKA:
03HAKOMUTEIbHAS MPAKTUKA, |'ocyaapCTBEHHAs: UTOTOBAsl aTTECTAllMSI: BBIIIOJIHEHUE,
MOJATOTOBKA K TMPOIEAYpPE 3allUThl M 3allUTa BBIMYCKHOW KBaTU(DUKAIMOHHON
paboTHI.

dopMoil MPOMEKYTOUHONW aTTECTAIMU 3HAHUNW 00y4aeMbIX MO O4YHOU (opme
oOydeHwus sSBIsETCS 3a4eT B 1-M cemecTpe, 1o 3a04HOM (opMe 3a4eT BO 2 CEMECTPE.

3. O0beM TUCHUTIIIHHBI

OO6miasi TPyAOEMKOCTh JTUCIMIUIMHBI COCTABJISET 2 3a4E€THBIX €IUHMIILL (/2
AKaJICMHUYECKHUX Yaca), B TOM YHCJIE
ouyHasi gopma 00yyeHus :

CemecTtp 1
JIEKIIUHA 16
1a00paTOpHbIE 3aHATHUS 16
CEeMHHAPBI U TPAKTUYECKHE 3aHATHUS -
KOHTPOJIb: KOHTaKTHas pabora 0,2
KOHTPOJIb: CAMOCTOsITEIbHAsI paboTa 8,8




pacdeTHo-Tpaduieckre paboThl, KypCOBbIE pabOThI (TPOEKTHI): KOHTAKTHAs paboTa

pacuetHo-rpaduueckue paboThl, KypCOBBIC Pa0OTHI (IIPOCKTHI): CAMOCTOSITENIbHAS paboTa

KOHCYJIbTallUKU

32,2

Konmaxmnas paboma
Camocmosmenvuas paboma 39,8
Bun mpomexxyTounoit arrectanuu (popma KOHTPOJIS): 3a4eT
3aouHas ¢popma o0yvyeHus:
CemecTtp 2
JICKIUU 4
71a00paTOPHBIE 3aHIATHS 6
CEeMHHAPbI ¥ IPAKTUYCCKHUE 3aHATHUS -
KOHTPOJIb: KOHTaKTHas padora 0,2
KOHTPOJIb: CAaMOCTOsITEIbHAs paboTa 8,8
pacueTHO-rpaduIecKkre paboThl, KypcoBble pabOTHI (IPOEKTHI): KOHTAaKTHAs padoTa -
pacueTHo-rpaduueckre paboThl, KypcOBbIE padOTHI (MPOEKTHI): CAMOCTOATENbHAs paboTa -
KOHCYJIbTaITU! -
Konmaxmmnas paboma 10,2
Camocmosmenvhas paboma 61,8

Bua npomexxyTouHoit arrectanuu ((opMa KOHTPOJIs): 3a4eT

4. Cogepxanue TUCHUIUINHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jaesiam)

Ounast popma o0yueHust

KonnuecTtBO yacoB Kox
Tema (paszen) KOHTAKTHas paGc::iHHapH _ CAMOCTOSTEE MHKaTOpa
JISKIINA TECTRENTTE MPaKTHYCCKUE Hag pa60Ta FOCTHACHIH
3aHATHS N KOMIICTCHIINHN
1. OCHOBHBIE MTOHATHS U 3aKOHBI
xumud. [leproandeckas cucrema OIK-1,
J.1. MenneneeBa. CtpoeHue 4 2 - 7 OITK-A4
aToMa ¥ CTPOCHHE MOJIEKYI U
BEILIECTBA.
2.XvuMu4eckasi TepMOIMHAMUKA. OIIK-1,
XuMu4eckass KHHETHKa. 4 4 i 8 OIIK-4
Xumunyeckoe U (azoBoe
paBHOBECHE.
3. O0mue cBOMCTBa PaCTBOPOB. OIIK-1,
JlucniepcHbIe U KOJIJIOUTHBIE 4 4 i 8 OIIK-4
cucteMbl. PacTBopsl
HEJICKTPOJIUTOB ¥ JICKTPOJIMTOB.
4.OKHACIUTENLHO- OIIK-1,
BOCCTAaHOBUTEJIbHBIE PEAKITH U 4 6 - 8 OIIK-4
ANEKTPOXUMHUUYECKUE TIPOIECCHI.
Koncynpranuu - -
KonTposs (3auer) 0,2 8,8 %1;-[[1}3_%1’
HUTOTI'O 32,2 39,8




3aounas popma o0yueHust

KomnuectBo yacos Kon
Tema (paszien) KOHTaKTHas pabora CAMOCTOSTEE HHunKaTopzi
| RN G n;)?f;;jg:icge Has paboTa JIOCTIDKCHIH
3aHATHS AAHSTHS KOMIICTCHIINHU
1. OcHOBHBIC TOHATHUS U 3aKOHBI OIIK-1,
xumud. [lepuoandeckasi cuctema OIIK-4
J.1. MenneneeBa. CtpoeHue 1 0 - 12
aToMa M CTPOCHHUE MOJICKYJI U
BCIIECTBA.
2. XUMHUYECKasi TEPMOJAMHAMHUKA. OIIK-1,
XuMuUecKas KUHETHKA. 1 2 i 13 OIIK-4
Xumuaeckoe u (pazoBoe
paBHOBECHE.
3. O0uue CBOICTBA PACTBOPOB. OIIK-1,
JlucriepcHble U KOJIJIOUTHBIE 1 2 i 14 OIIK-4
cucteMbl. PacTBopbl
HEDIJICKTPOJIUTOB U DJICKTPOIUTOB.
4.OKHCIUTENBHO- OIIK-1,
BOCCTAaHOBUTEJIbHBIE PEAKIINU U 1 2 - 14 OIIK-4
AJIEKTPOXUMHYCCKHUE TIPOIECCHI.
Koncynbpranuu - -
OIIK-1,
KonTpons (3auer) 0,2 8,8 OIIK-4
HUTOIroO 10,2 61,8




5. OOpa3oBaresibHble TEXHOJIOTHHM, IPHMeHsieMble TPH OCBOCHUM
AUCHHUILINHBI

Metoauka npenojaBaHus AUCUMIUIMHBI U peanu3alusi KOMIETEHTHOCTHOIO
HOJX0/a B U3JI0)KEHUH U BOCIIPUATHH MaTepHajia NpeayCMaTpUBaeT UCIOJIb30BaHUE
cleqylomux (GopM MpPOBENEHUS TPYNIOBBIX, WHAWBUIYAJIbHBIX, ayJAUTOPHBIX
3aHATUA B COYETAHUU C BHEAYJUTOPHOW paboTOll ¢ Lenbl0 (OpMUPOBAaHUS U
pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YYaOLIUXCS:

- JlenoBas w/unu poneBas urpa (JI1);

- Kpyrublii cToit, AuCKyccusi, NoJieMUKa, TUCITYT, 1€0aThl;

- PaznoypoBHeBble 3anaun u 3aaanus (P33) u ap.

[lon nmenoBoW Wrpol TNOHMMAETCS COBMECTHAs JEATENBHOCTb TPYIIIBI
oOy4JaronMxcsi U MeJarornyeckoro pabOTHUKA MOJ YIPaBICHUEM IEJaroru4ecKoro
pabOTHHUKA C IIEJIbI0 PEIICHUs Y4E€OHBIX M MPOPECCHOHANIBHO - OPUECHTHUPOBAHHBIX
3aJa4 IyTEM MIPOBOrO MOJEIUPOBAHUS pEaJbHOW MpPOOJIEMHON CHUTyaluH.
[lo3Bonsier  olleHMBATH  yMEHHE  AaHAJU3UPOBATh W pelaTh  TUIIUYHBIE
npo¢eccuoHaIbHbIE 3a/Ja4UH.

Kpyrneiii  cron, Auckyccus, TMOJNEMHKa, AHUCIYT, nAe0aThl - OLEHOYHBIE
CPEICTBAa, MO3BOJIAIOIIME BKJIOYUTh OOy4yalOUMXCAd B MpoLEcC O0O0CYXKIEeHUs
CIIOPHOTO BOMpoOca, MpoOJeMbl U OIEHUTh HUX YMEHHE apryMEHTUpPOBATh
COOCTBEHHYIO TOUKY 3PEHUSI.

Pa3HoypoBHEBBIE 3a7]a41 U 3a1aHHSI PA3JINYAIOT:

a) penpoIyKTUBHOTO YPOBHSI, MO3BOJISIOIINE OLEHUBATh U JUArHOCTUPOBATH
3HaHUE (PaKTUYECKOro Marepuania (0a30BbICIOHATHUS, aITOPUTMBbL, (DAKThI) U YMEHHE
MPaBUJILHO MCIOJIb30BaTh CHEUAIbHbIE TEPMUHBI U MOHATHUS, Y3HABAHHE OOBEKTOB
M3Y4YEHUS B paMKax OMPEETIeHHOro pa3jiesna JUCIMILIUHBI;

0) PEKOHCTPYKTHUBHOTO YPOBHSI, IO3BOJISIOLINE OLIEHUBATh U TMarHOCTUPOBATH
YMEHUSI CHHTE3UPOBaTh, aHATU3UPOBaTh, 00001IaTh (DAKTUYECKUN M TEOPETUUECKUN
maTepuai ¢ GopMyIUpOBaHUEM KOHKPETHBIX BBIBOJIOB, YCTaHOBJICHHEM
IPUYMHHO - CJIEACTBEHHBIX CBS3EH;

B) TBOPYECKOIO YPOBHS, IO3BOJISIOIIME OLICHWBAaTh W JUAarHOCTHUPOBATh
YMEHHMsI, MHTETpUpPOBAaTh 3HAHUS pa3IMYHbIX obJsacTel, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3PEHUSI.

6. [IpakTHYeckasi NOATOTOBKA

[TpakTHdeckas TMOATOTOBKA pealM3yeTcsl MyTeM MPOBENCHUS MPaKTUYECKUX
3aHATUN, TPEAYCMATPUBAIOIINX yUaCTHE OOYJArOIIMXCS B BBITIOJHEHUH OTCIHHBIX
AJIEMEHTOB pPadoOT, CBS3aHHBIX ¢ Oynaymied mnpodeccHoHaTbHON JesATEeTbHOCTHIO.
OO0bem 3aHsATUH B (popMe PAKTUYECKOM MOArOTOBKM cocTaBisieT 16 vac. (Mo oyHoi
dbopme 00yueHnus), 6 gac. (1mo 3a04HOM Hopme oOydeHHsI)

Ounas dpopma o0yueHust

Komnue Koz
®dopma WHIUKATOPa
Bun 3apatus Tema 3aHATHS CTBO o
4ACOB IIPOBEACHUA AOCTHIKCHUHN
KOMIICTCHIINHU
[IpakTuueckoe | BXonHONW KOHTPOJb 3HAHUK TIO 2 Ob6cyxnenue, OIIK-1,
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3aganuel XUMHUH (monp30BaHME I1CD, AHAUBUIYATbHAS OIIK-4
COCTaBJICHUE AJIEKTPOHHBIX CaMOCTOSITEeJIbHAs
bopMysT XUMHUYECKHX 3JEMEHTOB, paboTta
CTEXMOMETPUUYECKHE PACUYEThl IO
XUMHYECKUM bopmynam u
YpaBHEHUSIM PEAKIIHiN)
O3HakoOMJIEHUE C HEKOTOPBIMU OIIK-1,
. Ob6cyxnenue,
orepanusIMu nabopatopHoOi OIIK-4
[IpakTuueckoe . rpynmnoBas
XUMHUYECKON MPAKTUKU u 2
3a/1anue 2 KOMaH/THas
MU3MEPUTEIIbHBIMU npubopamu,
pabora
TeXHHKa 0€30MacCHOCTH
N I'pynmoBas OIIK-1,
Brmonnenue nabopaTtopHoi
[IpakTrueckoe KOMaHHas OIIK-4
paboTbl «XUMHYECKass KUHETHUKA. 2
3amaHue 3 pabora,
XUMHYECKOE PAaBHOBECHE)
o0cyxeHne
Ornpenenenue u pacuer OIIK-1,
TEPMOJIMHAMUYECKUX byHKIUI NunuBunyansHas OIIK-4
[IpakTueckoe | XUMUYECKUX MIPOLIECCOB 2 u rpynmnoBas
3ananue 4 (u3MeHeHus SHTAJIBIINH, KOMaH/IHas
SHTPOINUH, CBOOOIHOW IHEPruu pabora
I'u60ca)
[IpakTrueckoe | Beimonnenue nabopaTopHOI ['pynmoBas OIIK-1,
3ajaHue 5 paboThI «PacTBOpBl  KHUCIIOT, 5 KOMaHIHast OIIK-4
OCHOBaHHIA, coJjieit u ux pabora,
CBOICTBa» o0cyxeHne
[IpakTuueckoe | Pemenne 3agau 1o  Temam OIIK-1,
NunuBunyanbHas
3ajanue 6 «Croco0b1 BBIPAXKEHHUS " FOVIIIOBAS OIIK-4
KOHIICHTpPAITUH pacTBOPOB. 2 pyn
KOMaH/THas
DIIEKTPOIUTHI. IM'uaponus. aGoTa
Bopopoansblil nokazareinby p
[IpakTnueckoe | Beinonnenue 1a0opaTopHOit I'pynnosas OIIK-1,
samanue 7 paboThI «OKHCIUTENBHO- 5 KOMaH/AHas OIIK-4
BOCCTAHOBUTEJbHBIE PEAKUUU U paboTa,
AIEKTPOXUMUYECKHE MPOIECCHD) 00CyXIeHNE
[Ipaktnueckoe | Pemenne 3agadu  mo  temam OIIK-1,
3ananue 8 «"anpBaHMUECKHE AJIEMEHTHI. OIIK-4
DNEKTPOIU3. Kopposusa»
(HamMcaHue aHOIHBIX U KATOJIHBIX
. NunnBunyansHas
peakumii 3IEKTPOXUMUYECKHUX
u rpynmnoBas
nporieccoB, ompeaenenue IJC 2
KOMaH/THas
rajqbBaHUYECKUX AJIEMEHTOB,
pabota
COCTaBJICHHE CXEMBI
rajqbBaHUYECKUX U KOPPO3UOHHBIX
AJIEMEHTOB, pacyeThl MO 3aKOHY
®Dapaznest)
3aouHas popma o0yueHust
Konnue K
dopma MHJUKATOpa
Bun 3anstust Tema 3ansaTus CTBO .
IIPOBEICHUS JOCTIKSHHI
g KOMIICTCHIIN
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O3HakOMJIEHUE C HEKOTOPBIMHU Ob6cyxnenue, OI1K-1,

orepanusIMu nabopaTtopHoOi IpYIIIOBast OIIK-4
XUMHYECKON IPaKTUKH u KOMAHIHas
IIpakTueckoe | U3BMEPUTEILHBIMU npubopamu, 5 paGora
3aganuel TEXHHMKA 0€30ITaCHOCTH.
Breimonnenue nabopaTtopHoOi

paboThl «XHUMHYeCKas KHHETHKA.
XHUMHUYECKOE PABHOBECHEY

. Ob6cyxenue, OIIK-1,
Beinonnenue nabopaTtopHoit OITK-4
rpynmnoBas
[Ipaktuueckoe | paboTel  «PacTBOpbl  KHCIIOT, 5
3aJlaHue 2 OCHOBaHHIA, coJlieit u 10,9 KOMaH/Ha
CBOICTBa» pabota
. Ob6cyxnenue, OIlIK-1,
Boinonnenue nabopaTtopHoOi OIIK-4
rpynmnoBas -
[IpakTuueckoe | paboThI «OKHCIUTENBHO- 2
3amanue 3 BOCCTAHOBUTEJIbHBIE PEAKUUH U KOMaHAHas
JNEKTPOXUMHUUYECKUE IIPOLIECCHD) pabora

7. YueOHO-MeTOOMYeCKOe o0ecreyeHHe CaMOCTOSITEJIbHON PadoThI
CTY/IEHTOB

CamocTtosTenpHass paboTa CTyIEHTOB MPEAyCMOTpEHa YYEOHBIM IUIAHOM II0
mucruiuinHe B oobeme 39,8 wacoB mo ouHoit hopme o0ydenus, 61,8 gaca mo 3a04uHOM
dopme oOyuenus. CamocrosiTenbHass paboTa peanu3yeTcss B paMKax IPOrpamMmbl
OCBOCHHMSI TUCIMIUIMHBI B CIEYIONTUX (opMax:

- paboTa ¢ KOHCIIEKTOM 3aHATHs (00paboTKa TeKCcTa);

- paboTa HaJ| yueOHBIM MaTepUaioM YUYEeOHUKA;

- MpOopadOTKa TEMATUKH CAMOCTOSITEILHOM PaOOTHI;

- Harcanue pedepara;

- mouck uapopmanuu B cetu «MHTEpHET» U NIUTEpATYPE;

- BBITIOJTHCHUE WHIUBUIYATbHBIX 33JIaHUN;

- IOAATOTOBKA K c/laye 3a4dera.

B pamkax ydeOHOTO Kypca MpeaycMaTpUBaIOTCS BCTPEUH C MPEACTABUTEISIMU
PO MITBHBIX MPEITPUATHH.

CaMmocTosiTenbHasi paboTa TMPOBOAUTCS C MENbIO: CHUCTEMATH3AlUH U
3aKPETUICHHSI TTOJIYYCHHBIX TEOPETUYSCKUX 3HAHWW W TPAKTUYECKUX YMCHHM
oOydaromuxcsi; yriIyOJIeHHsT W PaCHIMPEHUs] TEOPETHYECKHX 3HAHWNA CTYACHTOB;
dbopMHpOBaHMS YMEHHMI WCIOJIb30BaTh HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO
JTOKYMEHTAIINIO, YIEOHYIO U CHEIHANTBHYIO JIUTEPATYPy; Pa3BUTHS MO3HABATEILHBIX
CIIOCOOHOCTE W aKTHBHOCTH  OOYYarOIIMXCS:  TBOPUYECKOW  MHUITMATHUBBI,
CaMOCTOSITETbHOCTH,  OTBETCTBEHHOCTH,  OPraHW30BAHHOCTH;  (HOPMHUPOBAHUE
CaMOCTOSITEIbHOCTH MBIIIICHHUS, CIOCOOHOCTEM K CaMOPa3BUTHIO,
COBEPIIICHCTBOBAHUIO M CaMOOpraHu3aiuy; (GOpMHUPOBaHUS MPOPECCUOHATBHBIX
KOMIIETCHIINI; Pa3BUTHIO UCCIIEIOBATEICKUX YMEHUN CTYJCHTOB.

@opMbI U BHUIIBI CAMOCTOSITENILHOW pabOThl CTYAEHTOB: YTEHHUE OCHOBHOWU U
JIOTIOJTHUTEIPHON JIUTEpaTyphl — CaMOCTOSITENIPHOE W3YyYeHHE Marepuaia Iio
PEKOMEHTyeMbIM JIUTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOJIMOTEYHBIM KaTajIorom,
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CaMOCTOSITENIbHBIM TOJ00pP HEOOXOJUMOM JIUTEpaTypbl; paboTa CcO CIIOBapeM,
CIPaBOYHMKOM; IOMCK HeoOxoaumMol uHpopManmuu B cetu  HHTepHerT;
KOHCIIEKTUPOBAHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTAaBJICHUE
aHHOTalUI K MIPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM; COCTABJICHUE PELIEH3UN U
OT3BIBOB Ha IPOYUTAHHBIN MaTepuai; COCTaBIeHHE 0030pa MyOJIMKalui MO TEME;
COCTaBlieHME U  pa3paboTKa TEPMHHOJIOTMYECKOIO  CJIOBaps; COCTaBJICHHE
XPOHOJIOTUUECKON TaOuIlbl; cocTaBieHue Oubauorpaduu (6ubamorpaduueckoi
KapTOTEKH); TMOATOTOBKAa K pa3lW4YHBIM (QopMaM TEKyIIedW H MIPOMEKYTOUHOM
arrecTaui (K TECTUPOBAHHUIO, KOHTPOJIBHOW paldoTe, 3a4yeTry); BBIINOJIHEHHE
JOMAalTHUX KOHTPOJIBHBIX pPabOT; CaMOCTOSITENbHOE BBIMIOJHEHUE MPAKTUYECKUX
3aJlaHuil PENpPOAYKTUBHOTO THIA (OTBETHI HA BOMPOCHI, 33/1a4H, TECThI; BHIMOJIHEHHE
TBOPYECKHUX 3aJaHUN).

TexHOoJ0rusa OpraHu3ali CaMoCTOATEIbHON paboThl 00YYAOIINXCS BKIIOYAET
UCIOJb30BaHUE HMH(POPMAIMOHHBIX M  MAaTE€PUAIIbHO-TEXHUYECKHX PECYPCOB
00pa30BaTENIbLHOTO YyUPEKAEHUS: OMOINOTEKY ¢ YUTAIBHBIM 3aJIOM, KOMIIbIOTEPHBIE
KJacchl € BO3MOXXHOCTbIO pa®oTel B WHTepHer; ayauropun (Kiaccel) MJst
KOHCYJIbTallUOHHOM IS TEIbHOCTH.

[lepen BbIMONHEHHEM OOYYAIOIIMMUCA BHEAYIUTOPHOM CaMOCTOSATEIbHON
paboThl MpenojaBaTesib MPOBOJUT KOHCYJIBTUPOBAHHE [0 BBIIOJHEHHUIO 3aJaHMUs,
KOTOpBIA BKJIIOYACT LEdb 3a/laHus, €ro COAEpKaHMs, CPOKHU BBINOJIHEHMS,
OpUEHTHUPOBOYHBI 00BEM pabOTHI, OCHOBHBIE TPEOOBaHUS K Pe3yJibTaTaMm padoThl,
KpUTEpUU OIIEHKH. Bo Bpems BBINONHEHUS OOYYaIONUMUCS BHEAYIUTOPHOU
CaMOCTOSATENIbHON pabOThI U NMPU HEOOXOAUMOCTH IPENOJaBaTEIb MOKET ITPOBOIUTH
WHANBUIYyaIbHBIE U TPYITIOBbIE KOHCYJIbTAIIHH.

CamocrosiTenbHass paboTa MOXKET OCYLIECTBIATHCA HWHAMBUAYAIBHO WU
rpynmnamMu oOydaromuxcsi B 3aBUCUMOCTH OT IIe7H, 00beMa, KOHKPETHONW TeMaTHUKU
CaMOCTOSITENIbHOM pabOThl, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00yUYarOIIUXCSl.

KonTpons  camocrosiTenbHOM ~ pabOThl  CTYJEHTOB  IpelycMaTpUBaET:
COOTHECEHHE COCPKAHMSI KOHTPOJIS € LEISIMU 00yUYeHus; 00bEKTUBHOCTh KOHTPOJIS;
BaJIMIHOCTb KOHTPOJSL (COOTBETCTBUE MPEAbIBISIEMbIX 3aJaHUA TOMY, YTO
OpeanojiaraeTcs MNpoBepUTh); auddepeHIuano  KOHTPOIbHO-U3MEPUTEIbHBIX

MaTepuasnoB.
@DopMbI  KOHTPOJISI CaMOCTOSITETILHOM paboThl: MPOCMOTP W TPOBEpKa
BBITIOJTHEHUSI ~ CAMOCTOSITEJIbHOM ~ paboThl  MpernojaBaTeleM;  OpraHU3alus

CaMOTIPOBEPKH, B3aUMOTIPOBEPKH BBITIOJIHGHHOTO 3aJIaHUs B TPYIIE; OOCYKICHUE
PE3yNbTaTOB BBITOTHECHHOW PabOThI HA 3aHITHH; MPOBEACHUE MUCHMEHHOTO OIPOCa;
IIPOBEICHUE YCTHOTO OIpOCa; OpraHu3alus W TPOBEACHUE WHIANBUIYAITEHOTO
cobeceIoBaHus;, OpraHu3aIus U MpoBeJeHue co0eceI0BaHus C TPYIIION.

Ne

u/n Bup yyeOHo-MeToqMYecKOro odecneyeHust
1 KonTponbHble 3aganust (BapHaHThI).

2 TectoBble 3a1aHusl.

3. Bompocs! 1151 caMOKOHTPOJISE 3HAHUH.

4 TeMbI TOKIIagO0B.
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TunoBble 3a0aHusl ISl POBEICHHUS TEKYIIIET0 KOHTPOJS YCIIEBAEMOCTH 00YJarOIINXCS
(TecToBble 3agaHus, MPAKTUYECKUE CUTYaTUBHBIC 3a]]a4l, TeMAaTHKa JI0KJIa10B U pedepaToB)

3amanust A TOATOTOBKU K MMPOMEKYTOUYHOM aTTeCTAINH 110 JUCIUTLIINHE
(Bompockr k 3auery)

8. (I)OHII OLCHOYHLIX CPEACTB JdA IPOBCACHUS TEKYIIECI0 KOHTPOJIsA

yYCeBaeMoCTH, HpOMe)KyTOqHOﬁ aTTeCTallii 110 uToraMm OCBOCHHMA JUCHUIIINMHDBI

8.1. lacnopT (poHAA OLIEHOYHBIX CPEJICTB

No | Konrponupyemsie pazaensl | Kox u HauMeHOBaHUE HNHaukaTop AOCTHXKEHUS HaunmeHnoBanue
(TeMLI) JUCHUITIINHBI KOMIICTCHIIUU KOMIICTCHIIUN OLICHOYHOI'O
CpencTBa
1. | OcuoBuble mousatua u | OIIK-1. Crocoben OIlK-1.1
3aKOHBI XUMHUH. MPUMCHSITh JlemoHCTpHpYET
[Tepuonnueckas €CTECTBEHHOHAY4YHbIC | 3HAHUE OCHOBHBIX
cucrema /JI.1. U OOIIeHHKCHEPHBIC | 3aKOHOB
Menneneesa. 3HAHUS, METOMBI | MATEMATUYECKUX  H
CtpoeHue aToMa u MaTEMATHYECKOTO €CTECTBCHHBIX HAYK,
CTPOCHHUE MOJICKYJ aHanmsa 1 | HEOOXOIUMBIX IS
BEIIECTBA. MOJCIIUPOBAHUS B | peuieHus THIIOBBIX
npodeccuoHanbHOM 3a1a4y
JEATENLHOCTH npodeccuoHaTIbHON
OIIK 4. CnocobeH | OeATENBHOCTH
MMOHUMATh TPUHIIUIIBI OIlK-1.2
paboTel coBpeMeHHBIX | Mcmonb3yer  3HaHUS
MH(OPMAIIMOHHBIX OCHOBHBIX  3aKOHOB
TEXHOIOTHUI M | MaTEMAaTHYECKNX U
UCIIONIb30BAaTh WX JJISl | €CTECTBEHHBIX  HAYK
WHIUBUYaIbHbBIE
perreHus 3amad | s perreHus
9’ KOHTPOJIbHBIE
npodeccuoHaNbHOM CTAHJAPTHBIX 3a7a9B | o .
NEeATEIILHOCTH oOJactu P ’ o
pedepar; yCTHBIN
JKCIITyaTaluu
orpoc,
TPAHCIIOPTHBIX u
co0eceI0BaHuE;
TPaHCIIOPTHO-
TECT, 3a4eT.
TEXHOJIOTHYECKUX
MallnH
OIIK-4.1
[Ipumenser
nH(}OpPMAaLIMOHHO-
KOMMYHHKAITUOHHBIE
TEXHOJIOTUH B
pEelIeHUd  TUTOBBIX
3a7a4
npodeccroHanbHOM
IEeSITEIbHOCTH
OIIK-4.2
[Tons3yercs
IMEKTPOHHBIMU
nH(}OPMAaLIMOHHO-
aHAIIUTUYECKNMU
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pecypcamMu, B TOM
qrciae npoQUIbLHBIMU

OazaMu JaHHBIX,
MIPOrPaMMHBIMH 31
anmapaTHbIMH
KOMILJICKCaMU npu
coope UCXOMHOMI
uH(pOpMaIHH, npu
pa3paboTKe TJIaHOB U
TEXHOJIOTHI
TEXHUYECKOTO
o0CITyKHBaHUS u
peMoHTa
TPAHCIIOPTHBIX 51
TPaHCIIOPTHO-
TEXHOJOTHUYECKUX
MaIlliH
Xumuyeckas OIIK-1. Cnocoben OIIK-1.1 WHIUBUyaJIbHbIE
TEPMOIMHAMHUKA. MIPUMEHSTH JlemoHCTpUpyeT KOHTPOJIbHBIC
Xumuueckas €CTECTBCHHOHAYYHBIC | 3HAHUE OCHOBHBIX | paboTHI; pabouas
KUHETHKA. U OOIICHMH)XCHEPHBIC | 3aKOHOB TeTpaab
XuMuueckoe u 3HaAHUS, METOIbI | MaTeMaTHYeCKuX | | (OTAEIbHBIN
¢da30BOE paBHOBECHE. | MATEMATHYECKOTO €CTECTBEHHBIX HayK, | MaTepuan);
aHajan3a U | HCOOXOIUMBIX s | pedepar; YCTHBIN
MOJCIIUPOBAHUS B | pelIEHUsT  THIIOBBIX | OIPOC,
podecCHOHATLHOM 3a71a4 co0ece0BaHHE;
JIeITeIIbHOCTH npodecCuoHaTbHOM TECT, 3a4eT.
OIIK 4. CnocobeH | AeATENHLHOCTH
MOHUMATh TPUHIHUIIBI OIlK-1.2
paboTel coBpeMeHHBIX | Mcmonb3yer  3HaHUS
UH(OPMALIMOHHBIX OCHOBHBIX  3aKOHOB
TEXHOJIOTHI U | MATEMAaTHYECKUX U
UCIIONIb30BAaTh UX JJISl | €CTECTBEHHBIX  HAYK
perreHus 3a7a4 | JuIst perreHus
npodeccHoHaNbHOM CTaHJIApPTHBIX 3a/a4 B
JIeITeIIbHOCTH obiactu

JKCILTyaTaluu
TPaHCHOPTHBIX U
TPaHCIIOPTHO-
TEXHOJIOTUYECKUX
MaIuH

OIlK-4.1
[Ipumenser
H(pOpPMAIMOHHO-
KOMMYHUKAI[HOHHBIE
TEXHOJIOTHH B
pEIIeHHH  THITOBBIX
3a1a4
npodecCuoHaTbHON
JeSITeNbHOCTH

OIlK-4.2
[Tonw3yercs
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JJIEKTPOHHBIMHU
nH(pOPMAIIMOHHO-
AQHATUTUYECKUMU
pecypcamMu, B TOM
qucine npoQuIbHEIMU

0azamu JIAHHBIX,
IPOrPaMMHBIMH u
anmnapaTHbIMH
KOMILIEKCAMU npH
coope UCXOIHOU
uHdopmanuu, npu
pa3paboTKke IUTaHOB U
TEXHOJIOTHI
TEXHHYECKOTO
o0CTyKUBaHUS u
peMOHTa
TPAHCIIOPTHBIX u
TPAHCIIOPTHO-
TEXHOJOTHUYECKUX
MaIlH
OO011me cBolicTBa OIIK-1. Crocoben OIlK-1.1 WHUBUlyaJIbHbIE
pPacTBOpPOB. MPUMCHSITh JlemoHCTpHpYET KOHTPOJIbHBIE
JlucniepcHbie 1 CCTCCTBCHHOHAYYHBIC | 3HAHHE OCHOBHBIX | paOOTHI; pabouas
KOJUTOW/THBIC CUCTEMBL. | 1 OOIICHH)KEHEPHBIC | 3aKOHOB TETpalb
PacTtBopsI 3HAHUSA, METOBI | MaTeMaTHYECKUX  ® | (OTHEIbHBIN
HEDJICKTPOJIUTOB U MaTeMaTHYECKOTO €CTECTBCHHBIX HayK, | MaTepual);
AIIEKTPOJIUTOB. aHam3a U | HEOOXOMUMBIX  Juid | pedepar; YCTHBIN
MOJICTTUPOBAHUS B | pCIICHUST  THUIOBBIX | OIMPOC,
npodeccuoHaNBHOM 3a7a4 cobece0BaHNE;
JIEITENLHOCTH npodeccrnoHaIbHOM TECT, 3a4eT.
OIIK 4. CnocoOeH | 1eITeIbHOCTH
IIOHUMATh TPUHIUIIBI OIIK-1.2
paboTsl coBpeMeHHbIX | Mcmonb3yer  3HaHUS
WH(OPMAITMOHHBIX OCHOBHBIX  3aKOHOB
TEXHOJIOTHI M | MATEMaTHYCCKUX U
UCIIONIb30BAaTh UX JJISl | €CTECTBEHHBIX  HAyK
perreHus 3a7a4 | JuIst perreHus
npodeccHoHaNbHOM CTaHJIApPTHBIX 3334 B
JIeATEeIIEHOCTH obOnactu

JKCILTyaTaluu
TPAHCIIOPTHBIX "
TPAHCIIOPTHO-
TEXHOJOTHYECKHUX
MalIVH

OIlK-4.1
[Ipumenser
nH(}OPMALIMOHHO-
KOMMYHHKAI[MOHHBIE
TEXHOJIOTHH B
pEelIeHNH  TUIOBBIX
3aj1a4
npodeccrnoHabHOM
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JeSITeIbHOCTH
OIIK-4.2
[Tonw3yercs
9JIEKTPOHHBIMHU
uHpOpMaIMOHHO-
AHATTUTHYECKUMHU
pecypcamu, B TOM
qrciae npoQpUIbLHBIMU

OazaMu JaHHBIX,
MPOrPaMMHBIMH 31
anmapaTHbIMH
KOMILJICKCaMU npu
coope UCXOQHOMI
uH(pOpMaIHH, npu
pa3paboTKe TUTAHOB H
TEXHOJIOTHI
TEXHUYECKOTO
o0cmyKUBaHUS u
peMoOHTa
TPaHCIIOPTHBIX 51
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
MaIlliH
OKHUCIATEIHLHO- OIIK-1. Cnocoben OIIK-1.1 WHIUBUyaJIbHbIE
BOCCTAHOBUTEIbHBIE MIPUMEHSTH JlemoHCTpUpyeT KOHTPOJIbHBIC
peakuuu u €CTECTBCHHOHAYYHBIC | 3HAHUE OCHOBHBIX | paboTHI; pabouas
AIIEKTPOXUMHUYECKUE U OOIIeMHKEHEePHBIE | 3aKOHOB TeTpaib
MIPOIIECCHI. 3HAHUS, METObI | MaTeMaTHYeCKuX | | (OTAeTbHBIN
MaTeMaTH4YSCKOro €CTeCTBEHHBIX HayK, | MaTepuan);
aHaiau3a U | HeOOXOMUMBIX Ui | pedepar; yCTHBIN
MOJIETTUPOBAHUS B | pEIIEHUsT  THUMOBBIX | OIMpOC,
npoQeCCHOHAILHON 3a1a4 cobOece0BaHuUE;
JIeITeIIbHOCTH npodecCuoHaTbHOM TECT, 3a4eT.
OIIK 4. CnocobeH | AeATENHLHOCTH
MOHUMATh TMPUHIHUIIBI OIlK-1.2
paboTsl coBpeMeHHbIX | Mcmonb3yer  3HaHUS
WH(OPMAITMOHHBIX OCHOBHBIX  3aKOHOB
TEXHOJIOTHI 1 | MATEMaTHYCCKUX U
UCIIOJIb30BaTh WX JIJIS | €CTECTBCHHBIX  HAYK
peleHus 3a7a4 | JuIs pelieHus
npodeccuoHanbHOM CTaHJApPTHBIX 3aJa4 B
JIeITeIIbHOCTH obiactu

AKCILTyaTaIH
TPaHCHOPTHBIX U
TPaHCTIOPTHO-
TEXHOJIOTUYECKUX
MaIuH

OIlK-4.1
[Ipumenser
H(pOpPMAIIMOHHO-
KOMMYHUKAI[IOHHBIE
TEXHOJIOTHH B
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pEIICHHH  THITOBBIX
3aga4
npodeccuoHaTbHON
JeSITeTbHOCTH
OIlK-4.2
[Tonws3yercs
JIEKTPOHHBIMU
nH(pOPMAIIMOHHO-
AHATTUTHYECKUMH
pecypcamu, B TOM
quciae mpoQHILHBIMU

0azamu JIAHHBIX,
IPOTPaMMHBIMHU "
anmnapaTHbIMH
KOMILIEKCAaMH npu
coope HCXOJTHOU
uHdopmanuu, npu
pa3paboTKe TJIaHOB U
TEXHOJIOTHI
TEXHUYECKOTO
o0cmy)KUBaHUS u
pEeMOHTa
TPAHCIIOPTHBIX u
TPaHCIIOPTHO-
TEXHOJOTHICCKHIX
MariuH

Jranbl (opMHpoOBaHUs KoMmeTeHuuid B mnpouecce ocBoenusi OIIOII
IIPSIMO CBSI3aHBI C MECTOM JIUCIMIUIMH B 00pa3oBaTeIbHOU MporpamMmme. Kaxkprit atam
dbopMHpOBaHUS KOMIETCHIIMHM, XapaKTePU3YyeTCs OMNpEeICHHBIMH 3HAHUSMH,
YMEHUSIMU ¥ HaBbIKaMU UM (WUJM) OMNBITOM TPO(ECCHOHATBLHON NIeATeTbHOCTH,
KOTOpbIE  OIIEHMBAIOTCS B  IMPOILECCE€ TEKYHIEro KOHTPOJISI  yCIEBAEMOCTH,
MPOMEXYTOUHON aTTeCTAlluU MO JUCHUIUIMHE (MPAKTUKE) U B MPOLIECCE UTOTOBOM
aTTeCTalllH.

JucuuminHa «XUMHS»  SBJSIETCS TMPOMEXKYTOYHBIM  ATalloM  KOMILIEKCa
JTUCLUIUIMH, B XOJI€ U3YUYECHHUSI KOTOPBIX Y CTYACHTOB (DOPMHUPYIOTCS KOMIETEHIIUU
OIIK-1 u OIIK-4.

®opmupoBanue komnereHiun OIIK-1 HaunHaeTcs ¢ W3ydeHUS IUCUMILIMH
«Maremartukay, «duszrkay, «OCHOBBI MPOESKTHOM NESATEITHLHOCTH.

®opmupoBanue komrereHiuu OIIK-4 HaunHaeTcs ¢ M3Y4YEHHS] TUCIUILIMHBI
«Marematukay, «UHpopmaTrka.

3aBepuiaercss paboTa 1O (QOPMHUPOBAHUIO Yy CTYIAEHTOB  yKa3aHHBIX
KOMIIETEHIIUM B XOJI€ TOATOTOBKHU U CAAa4M TOCYJaPCTBEHHOTO SK3aMeEHa.

HUtoroBas omenka cdopmupoBannoctrn kommerenmuii OIIK-1, OIIK-4
OmpeesieTCsl B IepUo] MOATOTOBKH M CIa4d FOCY/IapCTBEHHOTO SK3aMeEHa.

B npouecce u3yuyeHus JMCHUNJINHBI, KOMIIETEeHIMU TaK:Ke (POPMHUPYIOTCH
MOJ3TAIHO.
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OcnoBubiMu  3Tanmamu  popmupoBanust OIIK-1, OIIK-4 npu wusydyenun
mucuumuinabl - B1.JI(M).B.9  «Xumus» sBiseTcs MoclenoBaTeIbHOEC HM3yYCHHUE
COJICPKATEJIbHO CBA3AHHBIX MEXKy COOOM TeM yueOHbIX 3aHATui. M3ydeHue Kaxaou
TeMbl TIpeAroJiaraeT OBJAJCHUE CTyJACHTAMU HEOOXOJUMBIMH JIECKPUIITOPAMHU
(cocTaBisOMMMHU) KOMIETeHIMHA. JIIs OleHKH ypOBHA CPOPMHUPOBAHHOCTH
KOMIICTCHIIMA B TIPOIECCE H3YYEHUS] IUCIUIUIMHBI MPETYCMOTPEHO IPOBEICHUE
TEKYIIeTO KOHTPOJISI YCIIEBAaeMOCTH 110 TeMaMm (pa3deinaMm) JUCIUIUIMHBI |
MPOMEKYTOUYHOU aTTECTALIMU 10 JUCIUILIMHE — 3a4eT.

8.2. KoHTposibHBIE 3aJaHMsI U MaTepuajbl, HeOOXOAUMBIE JJIS OLEHKHU
3HAHMi, YMEHUH M HABBIKOB M (MJIH) ONBITA JEATEJbHOCTH, XapaKTepPHU3y0LIMX
ranbl GOPMHUPOBAHMS KOMIIETEHUHH B mpouecce 0CBOCHUsI 00pa3oBaTeIbHOM
NPOrpamMMblI

8.2.1. KouTpoiibHBbIe BONpochl M0 TemMaM (pa3gejam)  JJIA
ornpoca/codeceJ0BAaHUA HA 3AHATUAX

Tewma (pazgen) Bomnpocsr

1. Pemienue 3amau 1O NPUMEHEHHIO
OCHOBHBIX 3aKOHOB (OIpE/IeIICHIE KOJIUIEeCTBA
BEIIECTBA  YEPe3 MOJSIPHYHD  Maccy W
MOJIIpDHBI ~ 00BEM, 3aKOH OKBHBAJICHTOB,
pacyer MO XUMHYECKUM (opmynam, I0
XUMHYECKUM YPAaBHCHUSIM).

2. OmnpeneneHue cocraBa sigpa aroma,
COCTaBJICHUE DJICKTPOHHOW (OPMYIIBI aToMa.
KBanTtoBbIe uncna.

3. OO®bsicHeHne CBSI3U MEXY
nonokeHueM snementa B [ICD u sneKkTpoHHOM
KOH(uUrypauuen ero aToMoB.

4. CpaBHeHHE CTEMEHU MPOSBICHUS
METATNYCCKUX U HEMETAJUTMYECKUX CBOWCTB.

5. Ilepuonnyeckasi 3aBUCUMOCTb BETHUUH
SHEPruil  HMOHUW3AIMU, DHEPrUU  CPOJICTBA
CpOACTBa K ANEKTPOHY,
AJIEKTPOOTPHUIIATESITHHOCTH.

6. OnpeneneHue TUIa XUMUYECKOHN CBSI3H,
HU300paKEHUE CXEMBI IEPEKPBIBAHUS aTOMHBIX
opOutaneii W  ompeleNeHHEe  TeOMETPUU
MOJICKYJIBI C YY€TOM THOPHIU3AIUU aTOMHBIX
opOuTanei.

1. OcHoOBHBIE TOHATHS M 3aKOHBI XWUMUH.
[Tepuoguueckas cucrema .M. Menneneena.
CrpoeHue aroMa U CTPOEHUE MOJEKY1 U
BEIIECTBA.

1. Pacuer W3MEHEHUH
TePMOJUHAMHUYECKUX (YHKIUH  COCTOSIHHS
(oHTansnuu AH, sHTpomum AS, cBoOOgHOU

2. Xumuueckasi TepMOIMHaMUKa. Xumudeckas | sHeprun [ u66ca AG). DxcnepuMeHTaIbHOE
KHUHETHKA. XUMHU4YeCcKoe U (a30BOe paBHOBECHE. ompenenenne  TemaoBoro 3ddexkra (AH),
METOJIMKA OMpeneieHus, IabopaTopHoe U
MIPOU3BOJICTBEHHOE 000PYIOBaHHE.

2. Ornpenenenue 9K30- WU
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Tema (paznen)

Bomnpocsl

SHJOTEPMUYECKOTO XapaKTepa peaKkuu 1o
BenunHe AH.

3.  IlporHo3upoBaHue€  BO3MO>KHOCTH
CaMOIIPOU3BOJILHOTO MPOTEKaHUs PEakluu IO
BenunHe AG.

4. CocraBienue KHUHETHYECKOTO
YpaBHECHUS XUMHYECKON peakuuu,
BBIUMCJICHHUSI MO KHWHETHYECKOMY YpPaBHEHUIO
JIeUCTBHUST Macc (3aBUCHUMOCTb CKOPOCTH OT
KOHIEHTPAllMU peareHToB) U 1o ¢dopmyle
Bant-T'odpda (3aBUCHMOCTH CKOPOCTH  OT
TEeMIIepaTyphl).

5. OnpezenieHne HaNpaBiIeHUs CMEIECHUS
XMMHUYECKOTO PpABHOBECUS MPU HM3MEHEHHU
BHEITHUX YCIIOBUH HAa OCHOBAHWH IPUHITUIIA
Jle-Illarenswe.

6. CocraBineHuE€  BBIpAXKEHUS  JUId
KOHCTaHTBl paBHOBecHs. PacueT paBHOBECHBIX
U UCXOIHBIX KOHIICHTPAIMHA BEIIECTB, pacyeT
PaBHOBECHOT'O COCTaBa PEAKIIMOHHON CMECH.

3. O6ume cBoiicTBa pacTBOpOB. JlucnepcHsle U
KOJIJIOU/THBIE CHCTEMBI. PacTBOpBI
HEDJIEKTPOJIUTOB U JIEKTPOJIUTOB.

1. Pacuer u mnepecyer KOHILIEHTpaLUU
pacTBOpoB (MaccoBasg, OObEMHas U MOJIbHAS

J07141, MOJIIpHas u HOpMaJsbHast
KOHIIGHTpPALUH, MOJISUIBHOCTb, TUTP).
OKCHepUMEHTaIbHOE OnpeeIeHue

KOHIIGHTPAaLlMd PacTBOPOB  J1aOOpaTOPHBIMU
METOJIaMHU.

2. DONeKTpoauTbl W  HEDJIEKTPOJIMTHI.
Omnpenenenne xapakTepa 3JIEKTPOJIUTa MO €ro
cuiie (CUIIbHBIE, CpeIHUE U C1a0ble).

3. CocraBneHue  BBIpaXEHHUS s
KOHCTaHTBI JUCCOLMALIU ciaboro
ANIEKTPOJINTA, pEIIeHHe 3aJad Ha pacyer
KOHCTAHT M CTENEHN IUCCOLUALUU O 3aKOHY
pazbaBnenust OcTBaIbaA.

4. CocraBieHHE HMOHHO-MOJIEKYJISIPHBIX
yYpaBHEHHUH peakuuii B pacTtBope (MOHHO-
oOMeHHOe B3alMOJENCTBUSA MEXTY
pacTBOpamH 3JIEKTPOIUTOB, TUIPOIU3 U JIp.).

5. Pacuer pH pacTBOpOB CHIBHBIX H
CJ1a0BIX 3JIEKTPOIUTOB C YYETOM JUCCOLHAIINU
" THIPOJIN3a. OKCIIEpUMEHTAIIBHOE
onpenenenue pH wMerogamu  BU3YyalbHOM
KOJIOpUMETPHUH U Iipu ioMon pH/monomepa.

4, OKHCIUTETHHO-BOCCTAHOBUTEILHBIC
PC€aKU U JICKTPOXUMHUUYCCKHUE ITPOUCCCHI.

1. OmnpeneneHue CTENMEHU OKUCICHUS
aTOMOB B COEJAMHEHUU M MPOTHO3UPOBAHUE
OKHUCITUTEITLHO-BOCCTAHOBUTEIILHBIX ~ CBOWCTB
COCIMHEHUH B 3aBUCUMOCTH OT CTEIEHHU
OKHUCIIEHWS ~ aTOMOB  (BBICIIAsl,  HHU3IIas,
IIPOMEXKYTOUHAs).

2. CocTtaBiieHue 3JIEKTPOHHBIX YPaBHEHU
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Tema (paznen) Bomnpocsr

IIPOLIECCOB OKMCIEHUS U BOCCTAHOBJICHMS,
paccTaHoBKa KO3(DQUIIMEHTOB B ypaBHEHUU
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHON — PEaKIUU
METOJIOM 3JIEKTPOHHOrO OajaHca U METOAOM
IIOJIyPEaKLIUM.

3. [Iporno3upoBanue MOBEJICHUS
METAJIJIOB B 3JIEKTPOXUMHUYECKOH CUCTEME IO
UX TIOJIOKEHUIO B TaOJIUIE CTaHAApPTHBIX
AJIEKTPO/IHBIX [TOTEHIINAJIOB.

4. CocTaBieHHE IEKTPOHHBIX YPaBHEHUM
aHOJIHOTO u KaTOJIHOTO IIPOLIECCOB,
MPOUCXOJAIIUX TpU paboTe XUMHUYECKOrO
HCTOYHUKA TOKa, npu KOHTaKTHOMU
AIEKTPOXUMUYECKOM KOppO3uH, npu
AJIEKTPOJIM3E€ BOJAHBIX PACTBOPOB M 3allMCh
obmiero pabodero ypaBHEHHS. XUMHUYECKHI
AKCIIEPUMEHT IO IMPOBEJIEHUIO AIEKTPOJIN3A B
1ab0paTOPHBIX YCIIOBHSIX, OTJINYNe
000pyI0BaHuUs ISl JIEKTPOJIM3HBIX YCTAaHOBOK
B IIPOU3BOJICTBEHHBIX YCIOBHUSX.

5. CocraBieHue 3JIEKTPOXUMHUYECKON
CXEMbl TaJbBAaHUYECKOI'O JJIEMEHTA, pacyer
AJIEKTPOJHBIX TOTEHLUUAIOB IO YpPaBHEHUIO
Hepucra u anexrponsuxymein cuisl (D1C)
rajlbBAaHUYECKOr0 JIEMEHTA.

6. Pacuer macc (s ra3oB - 00BEMOB)
BEUIECTB, BBIJCISIOMIMXCA Ha JJIEKTPOAAX B
Ipolecce 3IeKTpoIr3a no 3akony dapaes.

IlIkana oneHMBaHUS OTBETOB HA BONPOCHI

[IIxana oneHBaHUI

Kpurepuu onieHuBaHUs

OOyuaromumiicss TIIyOOKO M COJIEpP)KaTeIbHO PAacKpPBhIBAET OTBET Ha

«OTIn4HO» KaX/Iblif TEOPEeTUYECKUN BOIIPOC, HE JOMYCTUB OMMOOK. OTBET HOCUT
Pa3BEPHYTHIN M HCUEPIBIBAIOIINN XapaKTep.

OOyuaromuiics B 1LI€JI0OM PacKpbIBAeT TEOPETHUYECKHE BOIPOCHI,

«Xopomo» OJIHAaKO OTBET XOTsI Obl Ha OJUH U3 HHUX HE HOCUT PA3BEPHYTOro U

HCYCPIBIBAOIICTO XaAPaAKTEPAa.

«Y IOBJIETB OPHUTCIIBHO»

OOyuaronuiics B IIEJIOM PacKpbIBAET TEOPETUYECKHUE BOMPOCHI U
JOMyCKaeT  psAJ  HETOYHOCTEW,  (parMEeHTapHO  pacKpbIBaeT
COJIEp’)KaHUE TEOPETHMYECKHX BONPOCOB WJIM HX  PacKpbIBacT
COJIEPKATENBHO, HO JIONYCKasl 3HAUYUTEIbHbIC HETOUHOCTH.

«HGYHOBJ'IeTBOpI/ITeJ'IBHO»

OOyuaromuiics He 3HaeT OTBETOB HA OCTaBJIEHHBIE TEOPETHUECKUE
BOIPOCHI.

8.2.2. Tembl auis 10k1a10B (pedepaToB)

1. AncopOeHThl 1 HOHHbIE OOMEHHUKH B MIPOLIECCAX OUMCTKU MPUPOTHBIX U CTOYHBIX

BOJI.
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O©oO~NO UL, WN

. OCHOBBI KPUCTANIOXUMHUYECKOTO JU3aiiHa.
. CBEpXKHUCIIOTHI U CBEPXOCHOBAHUS.
. KoopauHannoHHbIE COEUHEHNS] B COBPEMEHHOW AHAIIMTUYECKOM ITPAKTHUKE.
. KoopaunanunoHHbIEe COEUHEHNS B 5KUBBIX OpraHU3Max.
. Heoprannueckue 6uomartepuarsl.
. Hanomarepuainsl Ha OCHOBE yriiepoza.
. X¥MUs B UHTEpEcax YCTOMYMUBOIO PAa3BUTHS, HIIH «3EJICHAS» XUMMUSL.
. NoHHBIE KUJKOCTH — HOBBIN KJIACC KOJIOTUYECKH YUCTHIX PACTBOPUTEIICH.

10. ®ynnepeHsl: METOIbI MOTYYCHHSI, OUUCTKA, ChEpbl MPUMEHEHUS.

11. YrnepoaHbie HAHOTPYOKHU: MOJTyYE€HHE U CBOWCTBA.

12. BO3MOXHOCTH ¥ MEPCHIEKTUBBI KOMITBIOTEPHON XUMUH.

13. 30mb-reap METOAbI MOTYYCHHUS] HEOPTaHUIECKIMX HAHOMATEPHAJIOB.

14. T'ubpuHbIe MaTEpUAIBI U KOMIIO3UTHI HA OCHOBE HEOPTAHUYECKUX COETMHEHUI.
15. CoeaunHenust BHEAPEHUS B rpauT: MoJyuyeHUe, CBOWCTBA, IPUMEHEHUE.

16. I'padexc — maTepuan Ha OCHOBE IUCIEPCHOTO rpaduTa: TEXHOJIOTUs, CBOMCTBA,

IMPUMCHCHHUC.

17. YraepoaHbie BOJOKHA — XUMUYECKUE TPUHITUIIBI TOTYUYEHUS, TPUMEHEHHE.
18. CunTeTHYecKre U HaHOAJIMAa3bl: MOJyYeHHe, CBOMCTBA, Chephbl MPUMEHEHUS.
19. Xumust noJIMMEpHBIX MTPOBOTHUKOB U IUAJIEKTPUKOB.

20. IlpumeHeHrnEe HEANEKTPOIUTOB B TEXHHKE.

21. XuMHUYECKUH IKCTIEPUMEHT KAK METOJ HAY4YHOT'O TIO3HAHHS.

22. KoMIbIOTEPHOE MOJEIIUPOBAHNUE KAK YACTh XMMUYECKOTO IKCIIEPUMEHTA.

IxaJyia oneHUBaAHUA

[IIxana oneHBaHUI

Kpurepuu onieHuBaHUs

«OTInyHO»

OOyyaromuiicss TIIyOOKO U COAEpXKAaTeIbHO pACKPBIBAET TEMY
JIOKJIala, HE JOMyCTHB OIMOOK. OTBET HOCUT pa3BEpHYThIM U
VICUEPIBIBAIOIINI XapaKTep.

«Xopomo»

OOyuaromuiics B 1IEJIOM pacKpbIBaeT TEMY JIOKJIajJa, OJHAKO OTBET
X0Ts Obl HAa OJTUH U3 HUX HE HOCUT Pa3BEPHYTOT0 U MCUYEPIIBIBAIOIIETO
XapakTepa.

«Y IOBJIETB OPHUTCIILHO»

OOyyaromuiicst B LIE€JIOM PACKPBIBAET TEMY JIOKJa/la U JIOMYyCKaeT
psAl HETOYHOCTEH, (parMeHTapHO  pPACKpbIBaeT  COJepiKaHue
TEOPETUYECKUX BOIPOCOB HMJIM UX PACKPBIBAET COJAEPKATEIBHO, HO
JIOITYCKasl 3HAYUTEIIbHBIE HETOUHOCTH.

«HGYHOBJ'IeTBOpI/ITeJ'IBHO»

OOyuarommiicsi He BIaIeeT BHIOPAaHHOW TeMOM

8.2.3. OneHoYHbBIE CPEACTBA OCTATOYHBIX 3HAHUI (TECT)

1. MakcuManbHOE YHMCIIO HECTIAPEHHBIX 3JIEKTPOHOB Ha p-OpOUTAJISIX COCTABIISIET. ..

a)7; 6)3; B)4; 1r)6.

2. DNEeKTpOHHas KOH(UTypalKsi OCHOBHOTO COCTOSIHUS BaJIE€HTHOIO SHEPTETHUECKOTO

yposast 3d°4s° COOTBETCTBYET HOHY...

a) Ni*; 6) Cr**; B) Mn*";

r) Fe**,

3. Ynciio HEMTPOHOB COBMAAAET C YUCIIOM ITPOTOHOB B SIIPE aToMa M30TOIIA. ..
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a) 6C; 0) 199F; B) sP; r) #;1Na.

4. DneMeHT, 00pa3yromuii KUCIoTy ¢ XuMmuueckon gopmyrnoit H,203;, HaxoguTcs B
maBHOU noarpynne  rpynnsl [ICO.

a)lV; 6) VI; B)V; r) VI

5. B paay H,Si03 — H3PO, — H,SO,4 cnna kucnor ...

a) yobiBaeT; 0) M3MEHSCTCS MEPUOUIECKH; B) BO3PACTACT, T) HE U3MECHSETCS.

6. JIJ1st MpOCTHIX BEMIECTB XapaKTEPHBI CIECTYIONTUE TUITBI XUMUICCKOUN CBSI3H. ..

a) MOHHAs W METaJUTMYecKas; ©) KOBaJCHTHAsl HEMOJSAPHAs W METAIIMYECKas;, B)
KOBQJICHTHAsI HETIOJSIPHASI U MOHHAS;, T) KOBAJCHTHAS MOJSPHAs U METaUInYecKasl.

/. B y3max KpUCTa/NIMYECKOM pelIeTKU HUTpaTa HaTPUsl HAXOMASTCH ...

a) aromsl Na, N u O; 6) nonst Na* u NO;; B) atomsl Na u monekynsl NO,; 1)
moutekyibl NaNOs.

8. KucnotHeIMu SIBISIFOTCSI THAPOKCHUIBL. ..

a) cepsl (VI); 0) omopa (IV); B) sxenesa (I11); ) xamus (1).

9. Kucnoroii, koTopast He 00pa3yeT KHCIBIX COJICH, SBISETC. ..

a) oprodocdopHas; 0) XJIOPOBOJOPO/IHAS, B) CEpHAs; T) CEPHUCTAI.

10. JIna naxoxneHust AS®gg peakuuu 2CoHyiy + 5054y = 4COyry + 2H,0 ) cienyer
BOCIIOJIb30BaThCs (HOPMYJIOH ...

a) AS®gg = AS% (COxry) + AS®% (HyO () - AS% (CoHory) - AS% (Oapy);

0) AS®gs = 45% (COxyry) + 2S°% (HoOp) - 25°% (CoHy) - 5S% (Onr);

B) AS°®gg = 4S% (COyr) + 25°% (H2O) - 25°% (CoHaory);

T) AS%gg = 4AS% (COyry) + 2A8% (H2O50) - 2AS% (CoHyry)

11. dnsa nomydenus 1132 x/Ix tera no peakiuu 2NOgy + Oy <> 2NOyy (AH=-
566 xJI>x/M0ob) HEOOXOUMO 3aTPaTUTh _ JUTPa(0OB) KUCIOPO/A.

a)5,6; 0)11,2; B)44,8; 1)224.

12. TemnepatypHbiii KOAGQOUIIMEHT CKOPOCTH PEAKIIMU XUMUYECKOM peaKIuu paBeH
2. ITpu oxnaxnenun cucrtemsl ot 100 no 80 °C ckopocThk peakuuun

a) yMeHblIaeTcsi B 4 pa3za; 0) yBelIM4MBaeTcs B 2 pa3a; B) yBeJIMUHUBAeTCA B 4 pasa;
') HE U3MEHSIETCS.

13. VcnoBueM TmpoTEKaHHWS TPSIMOM pEaKIMU TPH TOCTOSHHBIX [ABJICHUU U
TEMIIEpaType SIBISETCS ...

a) AG<0; 6)AG=0; B)AG>0; 1r)AS<O0.

14. CornacHo ypaBHEHHIO TOMOT€HHOM XUMHMYECKOM peakumu 2HJq <> Hypy + o
AH°<0, niis cMenieHus: paBHOBECHS B CTOPOHY MPOAYKTOB PEAKIIMK HEOOXOAUMO ...
a) CHU3UThL TeMIieparypy; ©) 100aBUTH KaTajau3arop; B) JA00AaBUTh BOAOPOI; T)
yYBEJIUYUTh TEMIIEPaTypy.

15. CnaObIMU AIIEKTPOIUTAMH SIBIISIFOTCS ...

a) H,SO;; 6) CsOH; B) H,SO,4; 1) CrCls.

16. HaubGonpiiee uuciao HOHOB 0OpasyeTcss TpH OUCCOIUANA | MOJb COJIH,
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uMmeroten Gopmyy ...

a) (NH4)sPO4;  6)Na,COs; B)Fey(SO4);; r)Ca(HCO3),.

17. Ecnu ocMoTrueckoe naBiieHue pactBopa 4,6 T He snekrponuTa B 400 cm® BOJIBI
npu temieparype 25°C cocrapiger 619 klla, To MonsipHas Macca pacTBOPEHHOIO
BEIlIECTBA paBHA r/monb. (OTBET ykazarh ¢ TOYHOCTBIO JI0 IIEJI0T0 Yucia, R=
8,31 JIx/momb-K).

a)40; 0)56; B)25; r)46.

18. YpaBuenue © = CRT, xapakTepu3syroIiee 3aBUCUMOCTh OCMOTHYECKOTO JaBICHUS
OT KOHIIEHTpAIIMHU PACTBOPA HEJIEKTPOJIUTA U TEMIIEPATYPbl, HA3bIBAETCS 3AKOHOM ...
a) Bant-Todda; 06) Menneneepa-Knaiinepona; B) boitng —Mapuorra; 1) Jlebas-
XHOKKEJI.

19. VYpaBHeHue peakiuu, MPAKTUYECKA OCYIIECTBUMOW B BOJAHOM PacTBOPE, UMEET
BH/T

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

6) NaNO3 + HCI = NaCl + HNO;

B) Ba(NO3), + 2NaOH = 2NaNO; + Ba(OH),

r) Fe,(S0,); + 6HNO; = 2Fe(NO3); + 3H,SO,,

20. PactBop ruapokcuaa qutust umeeT pH=12. Konuentparust ocHoBaHUS B pacTBOpE
npu 100 % nuccoumanuu paBHa MOJIB/JI.

a) 0,005; ©0)0,01; B)O0,1; r)0,001.

21. Jlns waeaNbHBIX pa30aBICHHBIX PACTBOPOB BEIWYMHA KOHIICHTPAIIMH B
ypaBHenuu pH=— IgCH" BrIpaxaeTca B ...

a) %; ©0) MoOIb/1; B) MOJIB/MII; T) T/IL.

22. B BOIHOM pacTBOPE TUIIPOIU3Y HE MOABEPTaCTCS COJMb ...

a) NaNOs; 0) K,SiO3z; B) AlICI3; 1) NaNO,.

23. Kakoe coenunenue nonydaercs npu ruaponusze NasPO, mo nepBoii ctyneHu:

a) HsPO4; 6) NaH,PO4;  B) NaOHPO,4; 1) Na,HPO,.

24. B pactBope cepHoil kucioTel odbemoMm 0,5 m u koHmentparueir 0,1 Momb/n
COIEPKUTCS T paCTBOPEHHOTO BEIIECTBA.

a)49; 6)9,8; B)98; 1)4,9.

25. Jlnsa mpuroroBienust 500 r pactBopa ¢ maccoBo goneit cynbdara kamus 10%
HABECKY COJI HEOOXOJMMO PACTBOPUTh B T BOJBI.

a) 400; 0) 50; B)475; r)450.

26. Jlns mpurotoBieHus: 520 © ¢ MOJSUIBHOM KOHIIEHTpanuer 1 MoJbs/Kr pacTBopa
NaOH tpebGyeTcss T pacTBOPEHHOIO BEUIECTRA.

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

27. BemecTBo, Ha MOBEPXHOCTH KOTOPOTO MPOMCXOAUT M3MEHEHUE KOHIIEHTPAIlUU
JPyroro BEeUIeCTBa Ha3bIBAETCA ....

a) IEKTPOIUTOM; 0) amcopOeHTOM; B) azcopOepoM; T) AIMYIBIaTOPOM.
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28. Kakas w3  TPUBEACHHBIX  PEAKIMH  SIBISETCS  OKUCIUTEIBHOIO-
BOCCTaHOBUTEIBHON?

a) CaO + H,0 = Ca(OH);;

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

B) 2Ca + O, = 2Ca0;

r) CaO + CO, = CaCOg;

) CaO + SOz = CaS0,.

29. Kakoe ®3  yKa3aHHBIX  COCJUHEHHA  MPOSBIAECT  OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHYIO IBOUCTBEHHOCTD 3a CYET aTOMOB yriiepojia?

a) CO; 6) CHy; B) H,COg; 1) COy; m) CaCoOs.

30. B kaxkoM u3 MpoLeccoB NPOUCXOAUT BOCCTAHOBJIEHHUE?

a) HNO, — HNO;; 0) N,O, — NO;; B) NO — N;0;

r) NH; — Ny, 1) N,O — HNO.,.

31. VYkaxwuTe Mporecc OKUCICHUS

a) H,SO3 — S;

0) S — H,S;

B) SO, — H,SOy;

r) SO; — H,SOy;

1) H,SO; — SO,.

32. CocraBbTe ypaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIHHON PEAKIIMH METOJOM
anekrporHoro 6ananca: HCI + KMnO4 — ClI, + MnCl, + KCI + H,0O

U YKOKUTE cTexuoMmeTrpuaeckuit koapdunument H,O.

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

33. Tlpu pabore Kakoro raJbBaHMYECKOTO dJIEMEHTa MPOTEKAIOT MPOIIECCHI:
Cd’-2e =Cd*, 2H" +2¢ =H,?

a) Cd | CdSO, || Cus04 | Cu;

6) Mg | H,S0, | Cd;

8) Cd | H,SO, | Cu;

r) Mg | MgSO, || cdCl, | Cd;

m) Cd | Cd(NO3), || AgNO; | Ag.

34. Kakoii MeTaut HeJb3sl OTYYUTh AIEKTPOIU30M BOJHOTO PACTBOPA COJIHU?

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

35. [Ipu snexkTponu3e BOJHOTO pPACTBOpPA COJIM HA DJIEKTPOJAX BBIJCISIOTCS
BOJIOPOJ M KHCIIOpOoI. PacTBOp Kako# CONM MOABEPraeTCs IEKTPOIU3Y?

a) NaCl; ©0) CaBr,; B) NaClO,4; r) CuSOy; m) CuCl,.

36. Kakoli u3 mepeuyuciaeHHbIX HIKE METAJIOB MOXXET OBITh HMCIIOJIb30BaH B

KauyeCTBE KaTOIHOTO MOKPHITHS Ha METHOM H3JICITHH?
a) Sn; 6) Fe; B) Zn; 1) Ni; n) Ag.
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37. Kakas gactuna oOpa3yeTcs Ha KaTOJIHBIX YJacTKax MPHU KOHTAKTHOW KOPPO3UU
Pb u Ag B xucnoii cpene?

a) Pb®"; 6) OH; B) Ag"; r)H"; n)H,.

38. YkaxxuTe npoyKT KOPPO3UH OIIMHKOBAHHOIO YKeJle3a B CPE/Ie COMSTHOM KUCIIOTHI.
a) Fe(OH),; ©6) ZnCly; B) FeCls; 1) Cly; 1) FeCls.

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

a) CuSO,4; 6) CuS; B) peakums e unet; 1) Hp; 1) SOs.

40. B 2JIEKTpPOXMMHYECKOM DpsIIy HAMpsHKEHUH ClieBa HANMpaBO  METAJLIBI
pacroJiararoTcs

a) M0 YMEHBIICHUIO ANEKTPOHOTO MOTCHIINANIA;

0) 10 YBEJIMYEHHUIO BOCCTAHOBUTEIILHBIX CBOWCTB;

B) IO YMEHBIIEHUIO OKUCIIUTEIBHBIX CBONCTB;

T') 10 YMEHBIIICHUIO BOCCTAHOBUTEIHHBIX CBOMCTB;

1) 10 YBEJIMYEHHUIO aTOMHOM MacCChI.

Ikana OLCHUBAHUA PE3YJIbTATOB TECTUPOBAHUA

% BepHBIX perieHui (0OTBETOB) [[Ixana oneHUBaHUS
85 - 100 OTIIUIHO
70 - 84 XOPOIIIO
50- 69 YIIOBIIETBOPUTEIHHO
0-49 HEYOBJIETBOPUTEIHEHO

8.2.4 UnauBuayajbHbIe 3a1aHUA (3a1aHUA HA
CaMOCTOSITEJILHYI0 padoTy)

[Ipumep 3amanuii npuBeneH Hike. [loMHBIN COOPHUK MaTEpHAIOB MPEICTABISET
OTAEIBHOE U3JJaHHUE.

Nel
PaccuuTaiiTe: a) MaccoByl0 J0JII0 PACTBOPEHHOTO BEIIECTBA; 0) MOJSPHYIO
KOHIICHTPAIMIO; B) MOJIAPHYIO KOHIIGHTpPAIlMIO JKBHUBaJeHTa; T) TUTp. [lo
MOJIyYCHHBIM JTaHHBIM MPOBEAUTE XUMHUYECKUN HKCICPUMEHT: IMOJIYyYUTE PaCTBOP
HY)KHOW KOHIIEHTPAIlMM W TIPOBEPHTE KOHIICHTPAIIMIO PACTBOPA XUMHUYECKUMU
METOJIaMH TTPY TTIOMOIITK apeoMeTpa WJIH TUTPOBAHUS.

Bapuantr PactBopeHHoe BemiectBo  O0bem
BO/IBI, MJI

¢opmyiaa Macca, 1

1 HsPO, \ 18 282
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No2

JIns mpuBelNeHHBIX B TaOJHUIIE SJEMEHTOB: a) HM300pasuTe rpaduyuecku (cC
MOMOIIbIO KBAHTOBBIX SYEEK) SJEKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMaJbHOM U
BO30YKJICHHOM COCTOSIHUU; 0) COCTaBbTE JIEKTPOHHBIE (DOPMYJIBI JJIsl HOPMAIBHOTO
U BO30Y>KJICHHOT'O COCTOSTHUSI; B) 3aMUIINTE HAOOP KBAaHTOBBIX YHMCEII JJIsl BaJICHTHBIX
AJIEKTPOHOB (B HOpPMAajibHOM U BO30YKJICHHOM COCTOSIHUH); T) C TIOMOIIBIO
ANIEKTPOHHON (POPMYIIBI OMUIINTE MECTOMOJIOKEHHE JJIEMEHTAa B IMEPUOIUYECKOM
cucteMe (TIepHOJ, TPyMIa, MOATPYNNAa) W MPEACKAKUATE TJIABHBIC XUMUYECKUC
CBOHMCTBAa (METAZT WJIW HEMETAUI, CTCICHW OKHUCJICHHS, (POPMYyIIBI M XapakTep
OKCHJIOB U TUJPOKCHUJIOB).

Bapuant Dj1eMeHT
| 1
1 Na P
Ne3

Onpenenure XxapakTep XUMAYECKON CBSI3M MEXKIy aTOMaMHU B MOJIEKYJaX, THI
ruopuau3aluy  OpOUTaeld UEHTPAJIbHOIO AaToMa, HaJIU4yhe G- M T-CBA3EH.
N300pa3ute cxeMy NEpeKpbIBaHMsS OpOUTAIEd M MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKYI.

Bapuant MouJiexya

| I
1 AlCl;  CI,0

Ne4

Ha ocHOBaHMM CTaHAAPTHBIX SHTANBINI 00pa3oBaHust AH%9g U1 aOCONMIOTHBIX
SHTPONHI S°%,9g BEIIECTB OMpeAenuTe: a) TeroBoil »ddexkr AH°, u3MeHeHHe
sHTponnH AS® u u3MeHenne cBoboaHoM sHeprun [ m66ca AG® XuMHUYecKol peakIu,
CHeJIaliTe BBIBOJ O TEPMOAMHAMUYECKON BEPOSTHOCTU MPOTEKAHUs PEAKLUHUH MpU
CTaHAAPTHBIX YCIOBUSX; 0) Temmeparypy, NpU KOTOpPOW CHCTeMa HaXOAUTCS B
cocTosiHUM XuMmuueckoro paBHoBecus (AG=0). PacueTsl mpoBecTH MO ypaBHEHUSM
peaxuuii, NpUBEJICHHBIM B TaOJHIIE.

‘ Bapuanr ‘ YpaBHeHHe peakuuu
1 CO+H04)=CO, + H,
Ne5

Beruucnure: KOHCTaHTY paBHOBECHUS OOpaTHUMOW pEakKIMHM, WCXOIHBIC U
PaBHOBECHBIC KOHIICHTPAIIUX KOMIIOHEHTOB B CHCTEMaX (BEJIMYMHBI, KOTOPBIC HYKHO
BBIUHCIINTH, 0003HAUYEHBI B TaOJIMIIE Yepe3 X).

27



Bapuant YpaBHeHMe peakunu Kp PaBHoBecHbIEe Hcxonnbie
KOHLEHTPAaIuH, KOHLEHTpaluH,
MOJIb/JI MOJIB/JI
[SO,] = 0,04 _
1 250, + 0, <> 250, X [0,] = 0,06 Céfgi)_‘xxl
[SO5] = 0,02 2/ =7

Ne6
Onpenenure CTeNeHb AUCCOLMALMUA 0, KOHCTAHTY AUCCOUMAIMHU Ky,
KOHIICHTPAILIMI0 HOHOB BOJOPOJA [H+] 1 ruapokcua-uonos [OH | (BenuuuHsl,
KOTOPBIE HY>KHO OTPEIeNIUTh, 0003HaUeHHI Yepe3 x (p=11/mxn)).

KonuenTpauust + [OH ],
Bapuaur  Bewecrso pactsopa a Ko [H'], mos/ot =
1,7 -
1 CH COOH  05M x 10% x -
Ne7

Hanumure ypaBHEHWs peakuuil TUAPOIM3a B MOJIEKYJSIPHOM W HOHHO-
MoJieKyJispHON Qopme. Paccunraiite pH M KOHUEHTpALMIO UCXOAHOU COMMU (Cpex) C
Y4E€TOM THAPOJIM3a MO MEPBOM CTYNEHH (BEIMYUHBI, KOTOPbIE HYKHO ONPEIECIUTD,
0003HaYECHBI Yepe3 Xx).

Bapuanr YpaBHeHue peakuuu pH Ciox, MOIB/T

K2C03 + HZO — 11 X
1 MnCl,+ H,0 — ] .
AICI3 + Na2C03+ Hzo — - -

No8
Onpenenure MOJEKYISIPHYIO MacCy HERJICKTPOJINTa, MacCy PpacTBOPECHHOTO
BCIIICCTBA U paCTBOpI/ITCHH, TCMHCpaTypBI KpI/ICTaJ'IJ'H/IBaI_[I/II/I N KHUIICHHA paCTBOPOB
(BeTMYMHBI, KOTOPBIC HY)KHO OMPEACTUTh 0003HAUCHBI Yepe3 X).

MoJaexyJs
PacrBope Hasz’ Macca Macca t t t t

Bapu P PacTBopu P Bellec | pacTBoOpu P P et et
HHOE macca M PacTBOpH | pacTBO | PacTBOPH | PacTBO

aHT TeJb TBA TEJs My, o o o o
BelleCTBO BellleCTBA, Mo r r Tes, °C pa, °C Teas, °C pa, °C

r/M0JIb b
0OeH30II
1 ? X 0,512 100 55 5,29 - -
Ne9

Paccuuraiite 00IIyI0 KECTKOCTb BOJBI (MOJIB/J), CoAepKallell yKa3aHHbIC
comd. CraHuUpydTe SKCIEPUMEHT 10 YCTAHOBJICHHUIO JKECTKOCTH BOJBI U €€
YMSITYCHHS PeareHTHBIM METOJIOM M METOJIOM KaTHOHUPOBAHMSI.
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Bapuanrt Coimm Macchl pacTBOPeHHBIX coJIei O0BbeM BOABI

1 Ca(HCO3)2, Mg(HCO3),, CaCl, 16,20; 2,92; 11,10 mr 0,15

NelO
MeTooM HOHHO-3JIEKTPOHHOTO OajlaHCa COCTAaBbTE€ YPABHEHHE U YKAXKHUTE
OKHUCJIMTENb U BOCCTAaHOBUTEND B AaHHOW OBP. Onpenenute, B KaKOM HanpaBJIEHUN
HNOWJET mpolLecC MpU 3aJaHHBIX B Tabmuue 3HaueHusXx pH u  MomspHBIX

KOHIOCHTPAIUAX BCIICCTB.

Bapuanr IIpouecc pH Konnentpanus Bemecrs,
MOJIB/J

KMnO, - 0,001

FeSO, — 10°
1 KMnO, + FeSO, + H,SO, — ®  MnSO._0.1

Fez(SO4)3 — 0,005

Nell
HamummTe cxXempl KaTOZHOTO W aHOJHOTO TIPOIECCOB TPH DJICKTPOJIN3EC
pacTBOpa COJM C MHEPTHBIMHU AJIEKTpojaMu. PaccuuTaiite mMaccy (st raza — oObeM
IIPH H.Y.) BBIICTSIONMIETOCS Ha KaTO/IEe BEIIECTBA MPH 33JaHHBIX yYCIOBUSIX.

Bapu- Coab Cuna Bpems
aHT TOoKa, A
1 Na,SO, 6 154
Nel?2

CocraBpTe CXE€My TaJbBaHUYECKOrO0 »BJEMEHTa W3 JBYX IOJY3JEMEHTOB,
HAMUIINTE ypaBHEHHE TOKoOoOpa3zyromieil peakiuu, paccunrtaiire I1C u u3MeHeHue
cBoOoHOM 3Heprun ['m66ca AG 1151 COCTAaBIGHHOTO TaJIbBAHUYECKOTO DJIEMEHTA.

Bapuanr KoHueHTpanus KATHOHOB
MOJY3JEMEHTOB, MOJIL/JI
epBoOro BTOPOI0
1 Zn/ Zn** Ag/Ag*
0,01 0,02
Nel3

JIBa MeTasuta HaXOAATCS B KOHTAKTE IPYT ¢ Apyrom. Kakoit u3 metamioB Oyaer
KOPpPOJHMPOBATh MpPHU MOMAJaHUM UX B SJIEKTPOJIUTUYECKU MPOBOASIIYIO Cpeny?
CocTtaBbTe cXeMy KOPPO3UOHHOTO rajIbBAHUYECKOTO 3JIEMEHTA U YPABHEHUS PEAKIIUH
AHOJTHOTO OKHCJIEHUS U KaTOJJHOTO BOCCTAHOBJICHUSI.

Bapuant | KonTakTupymomue Cpena
METAJJIBI JIEKTPOJIUTA
1 Fe, Ag BrnaxxHb1it
BO31yX
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Ikajga oneHMBaHUA

[IIxana oneHuBaHUsI

Kputepuu onenuBanust

«OTANIHO BBITIOJTHEHBI BCE 33J]JaHUSI KOHTPOJIBHOU paboThl; paboTa BHITIOJHEHA B
CpOK, opopMIIEHHE, CTPYKTYpa U CTUJIL paboThl 00pa3ioBbie; padoTa
BHITIOJTHEHA  CaMOCTOSITENBHO, MPUCYTCTBYIOT COOCTBEHHBIC
0000111eHM, 3aKJIFOUYEHHUS ¥ BBEIBOJIBI.

«Xopormioy» TEOPETUYECKasi YaCTh U PACYETHl KOHTPOJIBLHON pabOThI BHITIOTHEHBI C

HE3HAYUTEIILbHBIMU 3aMEYaHUsIMK, padoTa BBIIIOJHEHA B CPOK, B
OopOpPMIICHHH, CTPYKType M CTHJIE TPOEKTa HET TPYyObIX OMIHOOK;
paboTa BBINOJHEHA CAMOCTOSITENILHO, MPHUCYTCTBYIOT COOCTBEHHBIE
00001IeHs, 3aKIIOUEHUS U BBIBOJBI; MPABUIbHBIE OTBETHl HA BCE
BOIIPOCHI C TOMOIIBIO TPENOJIABATEISI ITPH 3aITUTE PAOOTHI.

«Y 10BIETBOPUTEIILHO)

BBINOJIHEHHBIE 3a/laHHUsI KOHTPOJBHON pabOThl MMEIOT 3HAYMTEIbHbIC
3ameyaHus; paboTa BBIIOJHEHA C HapymieHueM rpaduka, B
oopmiieHnu, cTpyKkType M cTmie paboThl €CTh HEJOCTAaTKU; pabora
BBIIIOJITHEHA ~ CaMOCTOSITENIBHO,  IMPHUCYTCTBYIOT  COOCTBCHHBIC
0000111eHNS; OTBETHI HE HA BCE BOIIPOCHI NPU 3alIUTE pabOThI

«Hey,I[OBJ'IeTBOI)I/ITeHBHO»

3aJjaHus B KOHTPOJIBHOW pabOTe BBIMOJHEHBI HE TOJHOCTHIO WM
HENPABWILHO; OTCYTCTBYIOT WJIM CJICJIaHbl HETPABUIHHBIC BBIBOABI H
00001eHus; ohopmieHrue paboThl HE COOTBETCTBYET TPEOOBAHUSM;
HET OTBETOB HA BOIIPOCHI ITPH 3aAIUTE PAOOTEHI.

8.2.5. TeMbl 115l caMOCTOSITEJILHOI PadOTHI CTY/IEHTOB

TeMbI 1)1 cCAMOCTOATEJILHOM PA0OTHI:

1. DneKTpOHHOE CTPOECHHUE aTOMA U CUCTEMATHUKa XUMUYECKUX JJIEMEHTOB.

2. KBanToBoMmexannueckast Mmojieib atoma. [Ipuntun [laynm n mpasuio XyHaa.

3. CTpoeHue MHOTORJIEKTPOHHBIX aTOMOB.

4, Xumnueckasi cBsi3b. OCHOBHbBIC THIBI U XapaKTEPUCTUKU CBs3U. KoBajeHTHas u

HOHHAas CBA3HU.

5. I'mGpuaun3anus, BUIbI, TEOMETPUSI MOJICKY!IL.
6. KoMIuiekcHbIe cOeIMHEHN.

7. OCHOBHBIE BHIbI

B3aUMOJICUCTBUSA MOJIEKYJI. CHIIBI  MEXMOJIEKYJISIPHOTO

B3auMojieicTBus. BomoponHas cBsi3b. J[OHOpHO-aKIENTOPHOE B3aWMOJICHCTBUE

MOJIEKYJI.

8. KommiekcHbie coenuHeHus. KomIuiekchl, KOMIUIEKCOOOpa30BaTeNd, JIMTAHJIbI,
3apsiJ 1 KOOPJAUHAIMOHHOE YUCIO KOMILIEKCOB.

9. Xumus BemniecTBa B KOHJCHCUPOBAaHHOM COCTOSIHHMM. XHUMHYECKOE CTPOCHHE
TBEpJI0ro Teja. AMOp(GHOE COCTOSTHHE BEIIECTRA.

10. Kpucramnsl. Kpuctammaeckue peneTku. XuMuueckas CBsi3b B TBEP/IbIX TeJax.
11. MeTtammdeckas CBSI3b U METaJLIBL.

12. Xumudeckas CBsI3b B MOJIYITPOBOIHUKAX U JUIICKTPUKAX.

13. XuMuueckoe paBHOBECHE B TIE€TEPOTCHHBIX cHcTemax. Pa30Boe paBHOBECHE.

[TpaBuno das.

30




14. TloBepxnoctHeie  siBueHus. CopOums.  AncopOUMOHHOE  paBHOBECHE.
['ereporeHHbIE AUCTIEPCHBIE CUCTEMBI.

15. AccouuupoBaHHbIE U HEACCOLIMMPOBAHHBIE 3JIEKTPOIUTh. CBONCTBAa pacTBOPOB
aCCOLIMMPOBAHHBIX AJIEKTPOJIUTOB. AKTUBHOCTb.

16. OcoOeHHOCTH BOABI KaK paCTBOPUTEINS. DIEKTPOIUTHUECKAS JUCCOLUALUS BOIbI
17. CrangapTHBII BOJOPOIHBIN 31EKTPOA U BOJAOPOAHAS IIKaJIa TOTEHIIUAJIOB.

18. IloTeHnmanbl METAJUIMYECKUX, Ta30BBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
AIIEKTPO/IOB.

19. NoHceneKkTUBHBIE 3TEKTPOBI U CEHCOPBL. MeMOpaHbl 1 MeMOpaHHBINA OTEHITUAT
20. Koppo3zus moa aeiicTBreM Oy KIai0ImuX TOKOB.

21. Metonpl 3amuTBl OT KOPPO3UU: JIETMPOBAHHUE, AIJIEKTPOXHMMHUYECKAs 3alluTa,
3aIUTHBIC TOKPBITHSL.

22. I3meHeHne CBOMCTB KOPPO3HUOHHOM cpebl. MHTHOUTOPBI KOPPO3UH

23. DIIEKTPOJIN3 ¢ HEPACTBOPUMBIMU M PACTBOPUMBIMH aHOIaMU

24. DNeKTPOXUMHUYECKHE IHEPrOYCTAHOBKU. DIEKTPOXUMUYECKUE MTPeoOpa3oBaTey,
KOH/ICHCATOPBI.

25. DaexTpoxuMuyeckas 00paboTka METaJIIOB. DJIEKTPOXUMHUUECKHUE TOKPBITHUSI.

26. OpraHuyeckue NOJUMEpPHbIE Marepuayibl. MeTolbl IMOJIy4E€HHs IOJIMMEPOB,
HOJIUMEpPU3alHsl, TOJUKOHACHCALINS.

27. Ctpoenue u cBoiicTBa nonumepos. [Ipumenenne nmoimmMepos.

28. ®a3oBbIc paBHOBeCHsI. /[narpamMma cOCTOSTHUS BOJIBI.

29. llenabie peaknun. DOTOXUMUYECKHUE PEAKITHH

30. Komnougasie cuctemsl. JlucnepcHocTs U qucnepcHbie cucteMbl. Kimaccnduxarmmst
JUCTIEPCHBIX CHCTEM.

IxaJja oneHUBaHNA

[Ixana oneHUBaHUA Kputepun oneHnBaHus

«OTIN4HO» OOyyaromuiicss TJIyOOKO M COJIEP)KaTENIbHO PpACKpPBIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE OOMYCTHB OLIMOOK. OTBET HOCUT
Pa3BEPHYTHIM M HCUEPIBIBAIOIINN XapaKTED.

«Xopomo» OOyyaromuiicss B I1EJIOM pacKpbhlBa€T TEMY CaMOCTOSITEIbHOM
paboThI, OAHAKO OTBET XOTSA OBl HAa OJWH W3 HUX HE HOCHUT
Pa3sBEpHYTOr0 U UCUEPIIBIBAIOIIETO XapaKTepa.

«Y 1OBIETBOPUTEIIBHO» OOyyaromuiicss B I1EJIOM pacKpbhlBa€T TEMY CaMOCTOSITEIbHOM
paboThl W  JOMYyCKaeT psAd HETOYHOCTEH, (parMeHTapHO
pacKpbIBaeT COJAEP)KAHME TEOPETUYECKUX BOINPOCOB WM UX
pacKpbIBa€T  COLEPXKATEIbHO, HO JOMYCKas 3HAYUTEIIbHBIC
HETOYHOCTH.

«HeynoBieTBOpUTENEHO OOyuaromuiicss He BiaJieeT BHIOPAHHOH TEMOH CaMOCTOSTEIbHOM
paboThI
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8.2.6. NuauBuayajbHble 3aJaHUS JJIs1  BbINIOJHEHHUS] PACYETHO-
rpaguyeckoi padoTbl, KypcoBoii padoThl (IIpoeKTa)

PI'P, KP u KII no pucuumnnmne «Xumus» padodei mporpaMMoi 1 y4eOHbIM
IIJIAHOM HE MPETYCMOTPEHBI.

8.2.7. OUEHOYHBIE CPEACTBA HPOMEXKYTOYHOI'O
KOHTPOJIA

Bonpocs! (3aganus) s 3a4era:

1. CoBpeMeHHOE TIPEACTABICHHE O CTPOEHUM artoma. JIBOMCTBEHHas mpupoaa
ANEKTPOHA.

2. ®u3ndeckass MHTEPHpPETAlUs KBAHTOBBIX yucen (n, 1, mj, M) dHEPreTHUIECKUX
YPOBHEMU 3JIEKTPOHOB B aTOME.

3. Pacnpenenenue snektpoHoB B artomax. [lpunnun Ilaynm (orpaHudenue 1o
pacnpe/ieNieHnI0 3JIeKTpOHOB Ha opoOutansax). IIpaBuno KieukoBckoro (mpuHIum
HauMeHblel sHepruu). [IpaBuno XyHaa (0 TOpsIKE 3aroOJHEHHS CBOOOIHBIX
opOuTasnei).

4. DnektpoHHbIe (OPMYIBI aTOMOB. PacronoxeHue 3JeMeHToB ¢ S-, p-, d-, f-
OpOUTAJIAMU JIEKTPOHOB B IEPUOJAUUECKON TaOIHIIE.

5. CoBpemeHHast popMyIHpOBKa MEPUOIUYECKOro 3akoHa. [lepuonnueckas cucrema
J.1. Menneneesa (Ieprobl, FPYIIIbI, IOATPYIIIbI).

6. OcHOBHBIE CBOMCTBA aTOMOB (aTOMHBIN pagnyc, SHEPTHUS UOHU3AINH, CPOJICTBO K
AJNIEKTPOHY, SJIEKTPOOTPULATENBHOCTD). [IepMoInYHOCTh CBOMCTB aTOMOB.

7. Metamiet 1 Hemetauibl B IICD. KuCIOTHO-OCHOBHBIE U  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHbIE CBOMCTBA AJIEMEHTOB.

8. Ilpupona cun xumuueckoro B3auMozeicTBusa. OOpa3zoBaHne KOBAJICHTHOM CBSI3H.
[TonapHas 1 HeNoJIsIpHAst KOBAJIEHTHAsS! CBSI3b. J{UMOJIBHBIA MOMEHT MOJIEKYJIBI.

9. CroiicTBa KOBAJIEHTHOM CBS3M (IIJTMHA CBSI3U, DHEPTHUS CBSI3U, HACHIIIAEMOCTh U
HAIPaBJICHHOCTD CBSI3M).

10. CnocoOwl MEepeKpbIBaHMS AJIEKTPOHHBIX OOJAKOB MPU OOpa30oBaHUU G- U T-
cBszeit. KpaTHbie xumudeckue cBsi3u. [ 'uopuansaiusi aToOMHBIX OpOUTAIICH.

11. WonHasg cBsI3b M €€ CBOMCTBA (HEHACHIIAEMOCTh M HEHAINPaBJIEHHOCTD).
HoHHbIE KPUCTAIITUYECKUE CTPYKTYPBHI.

12. JIoHOpHO-aKUENTOPHBIA  MEXaHU3M  O0pa3oBaHUs  KOBAJICHTHOM  CBSI3U.
Bonopoanast cBs3b.

13. Meranibl ¥ UX MECTO B IIEPUOIUYECKON cucTeMe. MeTandeckas CBSI3b.

14. DOwuranpnus. Buabsl XUMHUECKMX peakuuid 1O  TErioBoMy  3ddexry.
KonuyecTBeHHas xapakTepuCTHKA TEMIOBOT0 3 dexTa.

15. DHrponus, e€ U3MEHEHUS] B XUMHUUYECKUX Mpolieccax. [l 3aKkoH TepMoaArHaAMUKH.
16. CsobGomnas sneprusi [m60ca kak KpuTepuil CaMOIMPOU3BOJIBHOTO MPOTEKAHUS
peakimii. JHTATBIUIUHBIA U SHTPOMUUHBIN (aKTOPBHI.

17. Ckopoctb XxuMHYECKOM peakiuu. DakTopbl, BIUAIONIME HA CKOPOCTbH
XUMUYECKOMN peakiuu (KOHLIEHTpalus, TeMIIepaTypa, IPUCYTCTBUE KaTaJIn3aTOPOB).
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18. 3axon geiictBus macc. KoHCTaHTa CKOPOCTH pEaKIIUU.

19. Dwueprus akTuBaus U €€ BIUSHUE HA CKOPOCTh XMMUYECKOTO Tpoliecca.

20. Tlonstue o kartanu3e. Buapl kaTanu3aTopoB (TOMOTEHHBIE M TE€TEPOTEHHBIE).
N3meHeHue s3Hepruu akTUBAIIMM XUMUUYECKON Peakliy P KaTaiuse.

21. Xumudeckoe paBHOBECHE B OOpaTUMbIX peakiusx. KoHcTaHTa XMMUYECKOTO
paBHOBECHSI.

22. CMelieHne XMMUYECKOTO0 PaBHOBECHSI 10T BO3JACHCTBHEM BHEIIHUX (PAKTOPOB.
[Tprammn Jle-I1laremnse.

23.00mme moHsATHA O pactBopax. CrmocoObl BBIpaXEHUS COCTaBa PacTBOPOB.
PacTBOpUMOCTH BEILIECTB B BOJIE.

24. DneKTpoNuTHIeCKass JTUCCOIMAIS KHUCJIOT, IMejJodeld W CoJied B BOJHBIX
pactBopax. Crenens auccoruanuu. CUiIbHbIE U C1a0ble 3JEKTPOIUTHL.
25.DneKkTpouTHYecKas  AUcCconManusl BoAbl. VOHHOE TIPOM3BEACHWUE  BOJIBI.
BopoponHbslii mokasareiib U €ro 3HA4€HUs B KHUCJIOH, HEUTPAIBHOM U IIECIOYHOU
cpexne.

26.['uaponn3 BoIHBIX pacTBOPOB coseil. KoHcTanTa u creneHb ruapoim3a.

27 .TloHsiTHE O KOJJIOUIHBIX pacTBOpax. [IoBEepXHOCTHBIE SIBICHHUS.

28.Peakiuu  OKHCIIEHUS U BOCCTaHOBIEHUs. CTENneHb OKHUCICHUS XHUMHUYECKHX
a1eMeHTOB. OKHUCIUTENbHBIE W  BOCCTAHOBHUTEJBHBIE CBOWCTBA AaTOMOB B
3aBUCHMOCTH OT CTETIEHU UX OKUCJIEHUA. TUIMHYHbIE OKUCIUTEIN U BOCCTAHOBUTEIIU.
29.D1eKTpOXUMHUYECKUE SBJICHHUS Ha TPaHHUIIE METAT - PacTBOP. DIEKTPOIHBIC
MOTEHIMAJIBI METAUIOB. Psj METa/UIOB MO BEIWYMHE CTaHAAPTHOTO 3JIEKTPOIHOTO
MOTEHIIHUAIA.

30. X¥uMHuYeCcKre OCHOBBI JACHCTBUS TalbBAaHMUYECKHX OJJIEMEHTOB. Y CTPOMCTBO W
paboTa MeHO-IIUHKOBOTO AieMeHTa (dnemenTa [lanusms-SAkoon).

31.Poap XMMHUYECKOTO DKCIIEPUMEHTA MTPH OTKPHITHH XUMUYECKUX UCTOYHUKOB TOKA.
OOGopynoBanue i MOAydeHUs dnemMenTa Jlanuamsa-Akoomu.

32.TlonsTue 06 3meKkTpoan3e. AHOIHBIC U KaTOIHBIC MPOIECCHI TIPH JICKTPOJIN3E.
33.D5eKTponn3 pacijiaBOB M BOJHBIX pacTBOpoB cojeil. Mcmonbs3oBaHue
PAaCTBOPUMBIX  DJIEKTPOAOB TMpU pPAPUHUPOBAHUH METAIOB M  HAHECCHHH
rajbBaHUYECKUX MOKPBITHH.

34.TexHONMOTHUSI TIPOBEACHHS JJICKTPOJU3a B JIA0OpaTOpvM W Ha TMPOU3BOJICTBE.
["anbBaHOIIACTHKA U TAJIbBAHOCTETUSL.

35.XuMHuecKkasi ~ CyIIHOCTh  OCHOBHBIX  BHJOB  KOPpO3UHU  (XMMHYECKOM,
AIEKTPOXUMHUYECKOM ). OCHOBHBIE METO/IbI 3aIIUTHI METAJJIOB OT KOPPO3UH.
36.D1EKTPOXMMUYECKHUE OCHOBBI KaTOJAHOW U MPOTEKTOPHOM 3alIUTHI METAUIOB OT
KOPPO3UHU.

37.TloHsiTHE O KECTKOCTH BOJIbI, KOJTMYECTBEHHAS XapaKTEPUCTUKA KECTKOCTH BOJIBI.
BpemenHast 1 mocTossHHas! ’KECTKOCTh BOJIBI.

38. MeTonpl ycTpaHeHHsS JKECTKOCTH. MeToAWKa TPOBEICHUS OKCIIEPUMEHTa
YMSITYCHHS BOJIbI, MCIIOJIb30BAaHUE PEAareHTHOTO0 METO/Ja U MOHHOOOMEHHHUKOB JUIs
YMATYEHUS BOJIbI HA MPOU3BOJICTBE.
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8.3. MeToanueckne MaTepuaJbl, onpeaesiiouiie Npouexypbl OlleHUBAHUS

3HAHUH, YMEHHUI, HABBIKOB U (WIH) ONbITA AEATEJbHOCTH, XapaKTEePH3YOIIUX
Tanbl GOPMUPOBAHMA KOMIIETEHLMI

OCHOBHOI 1E€JIbI0 TPOBEACHHUS MPOMEKYTOYHOM AaTTECTALMM  SIBISIETCS
ONpENEICHUE CTENEHU JOCTHKEHUS Melied M0 Yy4eOHOM JUCUUIUIMHE WU €€
pazaenaMm. OCyIIECTBISETCS 3TO MPOBEPKOM M OLIEHKOM YPOBHS TEOPETUYECKOU

3HaHUMH,

IMPAKTHICCKUX

IMOJTYYCHHBIX O6y‘{aI-OHII/IMHC}I,

3aj7ad,

YMCHHUA TIIPUMCHATHL HX B PCIICHUU
CTCIICHHN  OBJIaJACHU O6y‘{aIOIHI/IMI/IC$I MMPaKTHYCCKUMH

HaBBIKAMH ¥ YMEHUSIMU B 00beMe TpeOoBaHUl pabodel mporpaMMBbI 10 TUCIUTIINHE,

a TaKkKe X YMEHHUE CAaMOCTOATEIFHO PaboTaTh ¢ yueOHOH JIUTEepaTypo.
Opranuzanusi MpoBEACHUS MPOMEKYTOYHOM aTTECTallMd perjaMeHTHpOBaHa

«lTonoxenuem 00 opraHuzanuu 0O0pa30BaTENBLHOIO IMpolecca B (eaepaibHOM

rocyaapCTBECHHOM aBTOHOMHOM O6p830BaTCJ'IBHOM

MTOJIUTEXHUYECKUN YHUBEPCUTET»

YUpEKIACHUN

«MOCKOBCKHUU

8.3.1. IToka3arean OIlecHUBAHUSI KOMIIETEHIIUH Ha PA3JINYHBIX ITamnmax Mx

¢popMupoBanus, gocTHKeHHE OOYYAKINMMHUCH IUIAHUPYEMBIX pe3yJabTaTOB

Oﬁyqul/lﬂ o JIMCHMIIJIMHE

Konx u naumenoBanme kommereHuun OIIK-1. CnocofeH npuMeHSITb eCTeCTBEHHOHAy4YHble U

HEJIOCTaTOYHOE
COOTBETCTBHE CJICTYIOLINX
3HAHMI: OCHOBHBIE
TIOJIO>KEHHSI COBPEMEHHOMN
TEOPHH CTPOEHHS aTOMa,
XMMHUUECKOH CBSI3H,
SHEPreTUKU U KUHETHKU
XUMUYECKHUX PeaKklnui,
XMMHUYECKOTO PaBHOBECHS,
TEOPHHU PacTBOPOB,
ANEKTPOXUMHH, & TAKIKE
OCHOBHBIE COCJIMHEHUS
9JIEMEHTOB, UX
KJIaccU(UKaIHo 1
XMMHUUYECKHE TTPEBPALEHUS

CJICTyIOIINX 3HAHWH:
OCHOBHBIE MOJIOKEHHS
COBPEMEHHOH TEOpHH
CTPOCHHMS aToMa,
XMMHUYECKOH CBSI3H,
SHEPreTUKU U KUHETHKU
XUMHUYECKUX PEaKlnif,
XMMHUUYECKOTO
paBHOBECHSI, TEOPUH
PacTBOpOB,
INEKTPOXUMHUH, & TAKKE
OCHOBHBIE COEIMHEHUSI
9JIEMEHTOB, UX
KJIacCU(PUKAIHIIO U
XHMHUUYECKHE
TIpeBpalIieHus

COOTBETCTBHE
CJEeYIOIINX 3HAHUH:
OCHOBHbBIE
IIOJI0KCHUSI
COBPEMEHHOH Teopuu
CTPOEHUS aToMa,
XUMHUYECKOU CBS3H,
DHEPTETHKU U
KHHETUKH
XUMHUYCCKHX
peakuui,
XUMHUYECKOTO
paBHOBECHS], TEOPUU
pPacTBOpOB,
3NEKTPOXUMUH, a
TaKXe OCHOBHBIC
COEJIMHEHUS
3JIEMEHTOB, UX
KJIACCU(PUKALIAIO U
XUMHUYECKHE

o0lIeNHKEeHEPHbIe  3HAHMS, METOAbl MATEMATHYECKOI0 AHAJM3a M  MOJEJHpPOBAHUSI B
npogdeccuoHaIbLHOM 1eATeIbHOCTH
Kputepumn oneHuBaHus
Jran putep 1
(ypoBeHb)
HEY/J0BJICETBOPUTEJIBHO | yIOBJETBOPUTEIbHO XOpo1Io OTJIMYHO
3HATDh OOyuaronmiics OOyuaronmiics OO6yuaromuiics OOyuaronuiics
JIEMOHCTPHUPYET IIOJHOE JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OTCYTCTBHUE HUJIN HEIIOJTHOE€ COOTBETCTBHUEC YaCTHUYHOC IIOJIHOE€ COOTBETCTBHEC

CJIEIyIOIIMX 3HAHUM:
OCHOBHBIE TTOJIOXKEHUS
COBPEMEHHOM Teopuun
CTPOEHUS aToMa,
XUMHUYECKOH CBSI3H,
JHEPreTUKU U
KUHETUKA XUMUYECKHUX
peakiuii, XUMHUYECKOTO
paBHOBECHS], TEOPUU
pacTBOpOB,
3JIEKTPOXUMHH, &
TaK)ke OCHOBHbIE
COEUHEHUS
3JIEMEHTOB, UX
KIIacCH(UKAIUIO 1
XUMHYECKUE
TpeBpanIeHus
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TIPEBpaICHHU

yMeTh OO0y4aronuiics He yMeeT OOyuaronmiics OO0yuaronuiics OO0yuaronuiics
WIH B HEJIOCTATOYHOM JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CTCIIEHU yMEEeT HETOJHOE COOTBETCTBUC | YACTHYHOC MOJTHOE COOTBETCTBUE
BBITOJIHATE: ONPEACTAT CIICAYIOIINX YMCHHUI: COOTBETCTBHE CIICAYIOIINX YMCHHUI:
XMMHUUYECKHE CBOMCTBA OIIPEACIATh XUMUYECKUE | CIACAYIOIINX YMEHUN: | OMpenessiTh
JJIEMEHTOB M UX CBOMCTBA AJIEMEHTOB U OTIpeIeTIATh XHUMHUYECKHE CBOMCTBA
COCIMHEHUH 110 UX COeIUHEHUH 110 XUMHUYECKHE JNEMEHTOB M X
nojoxenunio B [1CH, ux nojoxxenunio B [1CH, ux CBOIICTBA DJIEMEHTOB | COETUMHEHMH 110
BJIMSIHHE Ha CHCTEMY, BJIMSIHUE Ha CHCTEMY, M UX coefiHeHuit no | monoxenuto B [1CD, nx
HAMpPaBJICHUE XUMHUYECKUX | HAIpaBIICHUE nosnoxxenuto B [ICD, | BiusiHUE Ha CUCTEMY,
B3aMMOICHCTBHH, XUMHUYICCKHUX WX BJIMSHUC Ha HaIpaBJICHUEC
KHCJIOTHO-OCHOBHOM B3aMMOICHCTBHH, cUCTEMY, XUMHYCCKUX
XapakTep CPebl, KHCJIOTHO-OCHOBHOM HaTpaBJICHUC B3aUMO/ICHCTBHH,
BO3MOJKHBIE TOOOYHBIC XapakTep CPebl, XUMUYECKHUX KHCJIOTHO-OCHOBHOM
poIecchl (KOPPO3UOHHBIC | BO3MOXKHBIC TIOOOYHBIC B3aMMOICHCTBHUH, XapakTep CpPebl,
U JIp.) ¥ IPEJCKA3bIBAaTh UX | MPOIECCHI KHCJIOTHO-OCHOBHOM | BO3MOJKHBIE IOOOUYHBIE
BIIMSIHHE Ha (KOpPpO3HOHHBIC U IP.) U | XapaKkTep CPebl, MPOIIECCHI
TEXHOJIOTUYECKHUI MPE/ICKA3bIBATh UX BO3MOXKHBIE (KOppO3HOHHBIE U [IP.)
MPOILIECC, OKPYKAIOILYIO BIIMSIHUE Ha MOOOYHBIC MPOIECCH | M NPE/ICKA3bIBaTh UX
Cpelly U 4elloBeKa, TEXHOJIOTHYECKHI (KOppO3UOHHBIE U BIIMSHHUE Ha
MpeaIaraTh Cnoco0bl MPOILIECC, OKPYKAIOILYI0 | Ap.) U TEXHOJIOTHYECKUI
3aIUThI OT HUX, & TAKXKE Cpely U YelloBeKa, MPECKa3bIBATh MX npoIiecc,
MIPUTOTABJIMBATH PACTBOPHI | MpPEJIaraTh CriocoObI BIIMSIHUC Ha OKPYKaIONIYIO CPEy U
Hy)I(HOﬁ KOHIICHTpAalu1 1 3alIUThI OT HUX, a TaAKXKC TEXHOJOTHYECKUN YCJIOBEKaA, Npeajaratb
OTIPENICIATh €€ JFOBIM MIPUTOTABJINBATh mpoiiecc, CIIOCOOBI 3aIIUTHI OT
JIOCTYIIHBIM METOAOM PpacTBOpBI HY>KHOI OKpY’KaIOLIYIO CPEeNly | HUX, a TAKXKE
(TI/ITpOBaHI/Ie, C IOMOIIIBIO KOHIICHTpallu 1 " 4YCJIOBCKaA, MpUroTaBJIMBaTh
apeoMeTpa u T.1.), OIIPEACTATH €€ JIFOObIM MpeaIarath Coco0bl | PacTBOPHI HYKHOM
usmepsaTh pH BOAHBIX JOCTYITHBIM METO/IOM 3alIUThI OT HUX, & KOHLICHTPALHH 1
PacTBOPOB 3JIEKTPOJIUTOB (TuTpOBaHue, ¢ TaKKe OTIPEICIIATH €€ JII0ObIM
MOMOIIBIO apeoMeTpa U MPUTOTaBJINBAThH JIOCTYITHBIM METOIOM
T.1.), u3MepsaTh pH pacTBOPbI HYXXHOU (TuTpoBaHue, ¢
BOJIHBIX PACTBOPOB KOHI[CHTPAIMU U MOMOIIBIO apeoMeTpa U
JNIEKTPOJIUTOB OTPENENIATh €€ T.11.), u3Mepsats pH
JFOOBIM TOCTYITHBIM BOJIHBIX PACTBOPOB
METOJIOM 3JIEKTPOJIUTOB
(TuTpOBaHuUe, C
MTOMOIIIBI0 apeoMeTpa
U T.1.), u3Mepsts pH
BOJIHBIX PACTBOPOB
JIIEKTPOJIUTOB
BJIA/IETh Oo6yuatomuiics He Baageer | OOyuaromuiics Biageer | OOydarouumes OO6yyaronuiics
HJIIN B He)lOCTaTO‘[HOﬁ B HCIIOJIHOM 061)eMe u JOITYyCKarTCA CBO6OJIHO MIPUMEHACT
CTCIICHU BJIAZICCT: TIPOABIAECT HC3HAYUTCIIbHBIC IMOJTYYCHHBIC HaBbBIKH, B
METOJIAMH pacyera HEIOCTaTOYHOCTh OIIMOKH, MTOJTHOM 00beMe
KHHETHYCCKUX U BIIAJICHUSI HABBIKAMU HETOYHOCTH, BJIaJICET HABBIKAMHU
TEPMOJAUHAMHYICCKIX paboTHI ¢ MeTOIaMU 3aTpyAHCHUS, paboTHl ¢ MeToIaMu
XapaKTePUCTHK pacdeTa KHHETHYECKUX M | YaCTHYHO BIaJCeT pacdeTa KHHETHYECKUX

XUMHYCCKHUX PEaKIIHIA,
pacueTa KOHIICHTpaIuit
pacTBOPOB M KOJUYECTB
pearupyomux u
00pa3yronmxcs BEIIeCTB
10 XUMHUIECKOMY
YpaBHEHHIO, pacdyera
ITOKa3aTeysl KUCIOTHOCTH
cpenpl, pacuera DC u

TEPMOJIUHAMHYECKUX
XapaKTEPUCTHK
XUMHUYECKUX PEaKlnif,
pacdeTa KOHUEHTpauui
pacTBOpPOB U KOJIUYECTB
pearupyromux u
00pa3yronmxcs BEIIeCTB
110 XUMHUYECCKOMY
YpaBHEHHIO, pacueTa

HaBBIKAMU PabOTEHI C
METOJIaMU pacyeTa
KHHETUYCCKUX U
TEPMOJINHAMHNYCCKUX
XapaKTEPUCTHUK
XUMHUYCCKUX
peakiuii, pacuera
KOHIIEHTpaLUH
pPacTBOpPOB U

U TEPMOJMHAMHUUYECKUX
XapaKTepUCTHK
XUMHUYECKUX PEaKLMM,
pacuera KOHLCHTpaLuil
pacTBOpPOB U
KOJIMYECTB
pearupyoumux u
obpa3zyrommxcs
BELIECTB 10
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OKHCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX
MIOTEHLIMAJIOB peakLui

MOKa3aTesst KUCIOTHOCTH
cpensl, pacueta DJIC
OKHUCIIHTEIbHO-
BOCCTAHOBHTEJIBHBIX
MOTEHIINAJIOB PEaKLIMii

KOJINYECTB
pearupyromnx u
o0Opa3yrommxcst
BEIIIECTB 110
XUMHYECKOMY
YpaBHEHHIO, pacyeTa
MOKa3aTes
KHCJIOTHOCTH CPEJIB,
pacuera D/IC u
OKHCIJINTEIBHO-
BOCCTAaHOBUTEIEHBIX
MIOTEHITNAJIOB
peakuuit

XHUMHUYECKOMY
ypaBHEHHIO, pacyera
MoKa3aTeJst
KHUCJIOTHOCTH CPEJIB,
pacuera O/IC u
OKHCITUTEIBHO-
BOCCTaHOBUTEIBHBIX
MOTCHIIMATIOB PEaKIUit

Kon u nanmenoBanue komnerenunu OIIK 4. CniocodeH moHMMaTh NPUHIMIBI PadoThI COBpPeMeHHbIX
UHGOPMALMOHHBIX TEXHOJOTW M HMCHOJb30BAaTh HMX /AJS pelleHMs 3a4a4 NpodeccCHOHAIbHOMI

AeATeJILHOCTH
Yran Kpurepun ouennBanust
(YypoBeHB)
HCYA0BJECTBOPUTECJIBHO YA0BJIECTBOPUTECJIBHO Xxopomo OTJIUYIHO
3HATh OOyuaromuiics OOyyaromuicst OO0yuaromuiics OOyyaromuiics
JEMOHCTPUPYET IOJIHOE JEMOHCTPUPYET JIEMOHCTPHPYET JEMOHCTPHUPYET
OTCYTCTBHUE UIIH HETOJHOE COOTBETCTBUE | YAaCTHYHOE IIOJIHOE COOTBETCTBUE
HEJ0CTaTOYHOE CIIEIYIOIIMX 3HAHUM: COOTBETCTBUE CIIEAYIOIINX 3HAHUI:
COOTBETCTBUE CleAyromux | BnusHue pa3nuunbIx CIeAyIoIUX 3HaHui: | BiusgHue pa3nuyuHbIx
3HaHui: BiusHue XAMHUYECKUX BnusiHue pa3snuuHbIX | XUMHUYECKUX
Pa3IUYHBIX XUMHUUYECKHUX COEIMHEHUII Ha XUMUYECKUX COEIMHEHUI Ha
COEIMHEHUH Ha OpraHU3M | OpraHU3M 4YeJoBeKa U COEIMHEHUH Ha OpraHu3M 4YeJoBeKa 1
YEJIOBEKA U OKPYXKAIOILYIO | OKPYXAroLIYIO Cpeny; OpraHU3M YeJIOBEKa U | OKPYKAIOLIYIO Cpeay;
cpeny; [IpaBuna padotsl B | [IpaBmna paboTs! B OKpyKaromryto cpeny; | IIpaBmima paboTsr B
XUMHUYECKON XUMHUYECKON [IpaBmia paboTHI B XUMHUYECKON
nabopaTtopuu; nabopaTopuu; XUMHUYECKON naboparopuu;
XHUMHYECKUE METOIbI XHUMHYECKHE METOIbI naboparopuu; XHUMHUYECKHE METOJIbI
HEUTpaIU3aluu BPEJHBIX HEUTpanu3aluyu BpeJHbIX | XUMUYECKUE METOBl | HEHTpalu3aluu
BemiecTB; OCHOBHBIE BemecTB; OCHOBHEBIE HeHTpanu3am BPEIHBIX BEIIECTB;
¢dusnyeckue u ¢busnyeckue u BPEIHBIX BEIIECTB; OcHOBHBIE pu3nUEcKUe
XMMHYECKHE CBOWCTBA XMUMHYECKHe CBOWCTBA OcHOBHBIE U XUMHYECKHE
KOHCTPYKLHMOHHBIX U KOHCTPYKLHOHHBIX U ¢usngeckue u CBOICTBa
JKCIUTyaTallMOHHBIX SKCILTYyaTallMOHHBIX XUMUYECKUE KOHCTPYKLMOHHBIX U
MaTrepHuagoB MaTepHuagoB CBOMCTBa SKCILTYyaTallMOHHBIX
KOHCTPYKLMOHHBIX U | MaTepHajoB
JKCIUTYyaTallMOHHBIX
MaTepHasoB
yMeTh OOyuaronmiics He ymeer | OOyuaronmiics OO0y4aronruiics OO0yuaronmiics
WIM B  HEJOCTAaTOYHOM | JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPUPYET
CTETEeHU yMEEeT | HEMOJIHOE COOTBETCTBHE | YACTUYHOE MIOJIHOE COOTBETCTBHE
BBITIOJTHSATh! Pewats | cnenyromux yMeHuU: COOTBETCTBUE CJIEeIyIOIINX YMEHUH!
TUIIOBBIE 3a/1a4u no | Pemate TUNOBBIE 3a7aun | cleAyOWUX yMeHuil: | Pemars Tunossle
JIOITyCTUMOMY 10 IOIYCTUMOMY Pewmats Tunossie 3a/1a4y 1o
COZIEP>KAHUIO BPEIHBIX | COAEPKAaHHUIO BPEIHBIX 3a/1a41 10 JIOTTYCTUMOMY
BEILECTB B BO3AyX€ | BEIIECTB B BO3AyXE JIOTTyCTUMOMY COJIEPKAHUIO BPEIHBIX
pabodeii 30HBI, CTOYHBIX | paboueil 30HBI, CTOUYHBIX | COAEPIKaHHIO BEIIIECTB B BO3yXE

BOJaX HW TIIOYBE B XOJC

npodeccruoHaTbLHOM

JCATCIBHOCTH, OIICHI/IBaTL
pe3ysbTaThl " BI)I6I/IpaTI>

BOJax U IIOYBE B XOAC
npodeccuoHaTbLHOM
NeSITeIbHOCTH;
O1eHUBATh PE3yIbTATHI

BPEIHBIX BEUICCTB B
BO31TyXe paboueit
30HBI, CTOYHBIX
BOJIaX U TIOYBE B XOJIC

paboyeii 30HHI,
CTOYHBIX BOAAX U
ITOYBE B XOJI&
po¢heCCHOHATBHOM
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ONTHMAJIBHOE  pEIICHUE
mpu paspaboTke Mep IIo
6e3omacHO  pabore ¢
BPEAHBIMH BEILECTBAMH U

3alIUuTe  OT BO3MOXHBIX
NOCJICACTBUM aBapuil B
xoze mnpodeccHoHaANTbHON
JeSITeIbHOCTH;
KommnexcHo
000CHOBBIBATh BBIOOD
KOHCTPYKIIMOHHBIX u
JKCIUTyaTallHOHHBIX

MaTepHalloB Ha OCHOBAaHUH
HX XHUMHYECKHX CBONCTB,
OLICHUBATh PE3YNbTATHl H
BBIOMpATh  ONTHUMAJbHBIE
KOHCTPYKLIMOHHBIE
MaTepHabl

U BBIOMpaTh
ONITHMAJILHOE PELICHHUE
pu pa3paboTke Mep o
6e3omacHoOi padore ¢
BPEIHBIMHU BELIECTBAMHU
U 3alUTe OT BO3MOXKHBIX
NIOCJICCTBUY aBapuil B
X07ie TPOoheCCUOHATBHOM
JIeATEeIIbHOCTH;
KommnexcHo
00OCHOBBIBATh BEIOOP
KOHCTPYKIMOHHBIX
9KCIITyaTal[HOHHBIX
MaTepHaJIOB Ha
OCHOBaHUH HX
XHMHYECKUX CBOMCTB,
OLIEHMBATH PE3YIbTATEHI U
BI)I6I/IpaTb OIITUMAJIbHBIC
KOHCTPYKIIMOHHEIE
MaTepHalibl

npodeccrnoHaTbEHOM
JeATeIbHOCTH;
O1eHnBaTH
pe3yJbTaThl U
BBIOMpATh
OINTUMAJIBEHOEC
pelieHre IpH
pa3paboTke Mep 1o
Oe3onacHoii padoTe ¢
BPEAHBIMU
BEIIECTBAMH U
3aIIUTe OT
BO3MOYKHBIX
MIOCJICACTBUM aBapuit
B X071
npodeccHOHATBHOM
JIeSITENIbHOCTH;
KommnexcHo
000CHOBBIBATh BBIOOD
KOHCTPYKIIMOHHBIX U
OKCILTYyaTalMOHHBIX
MaTepHaloB Ha
OCHOBaHHH HX

JIeATeNIbHOCTH;
O1eHuBaTHL
pEe3yJbTATHI U
BEIOMpATH
ONTHMAJILHOE PELICHUE
npu pa3paboTke Mep
o O6e3omacHoii padbore
C BPEAHBIMH
BEILECTBAMHM U 3aIIUTE
OT BO3MOXHBIX
TOCJIEICTBUI aBapuil B
xoze
po¢eCCHOHATBHOMH
JIeATEIbHOCTH;
KommnekcHo
000CHOBBIBATH BEIOOD
KOHCTPYKLIMOHHBIX U
OKCILTyaTallUOHHBIX
MarepuagoB Ha
OCHOBAaHHH HUX
XUMUYECKUX CBOUCTB,
OLICHUBATh PE3yIbTATHI
¥ BBIOMpATh

XUMHYECKUX ONTUMAaJIbHBIE

CBOMCTB, OLICHUBATh KOHCTPYKIIHOHHEIC

pe3yIbTATHI U MaTepHAaIIBI

BEIOMpATh

ONTHMAJIbHBIE

KOHCTPYKIIMOHHBIC

MaTepHaIbl

BJIA/IETH OOyuarommiics He Biaageer | OOydarommiics BIageeT OO0y4aronmMcest OO0yuaromnmiics

WIH B HEJOCTATOYHOM B HETIOJHOM 00BbEME U JIOITYCKAFOTCS CBOOOTHO IPUMEHSIET
CTEIIEHH BIIAJICET: TIPOSBIISIET HE3HAYHUTEIILHBIC MTOJTyYCHHBIC HABBIKH, B
HABBIKAMH TIPOBCICHHS HEJIOCTaTOYHOCTh OIIHOKH, MOJHOM 00BbeMe
aHaJM3a, KOMIIIEKCHOTO BJIaICHUS HaBBIKAMHU HETOYHOCTH, BIIaJIeeT HAaBBIKAMHU
000CHOBaHUS NPOBEICHHS aHAITN3A, 3aTPYAHCHUS, MPOBEICHUS aHAIIN3A,
MIPUHUMAEMBIX PEIICHUH, KOMILIEKCHOTO YaCTHYHO BIIAJIEET KOMITLIEKCHOTO
CaMOCTOSITEIFHOTO TIONCKAa | 000CHOBaHHMS HaBBIKAMHU 000CHOBaHHMS
myTed OpraHu3anuu NPUHUMAEMBIX PEIICHUM, | MPOBEACHUS aHAIN3a, | MPUHUMACMBIX
MEpOIPUATUH IO CaMOCTOSITEIILHOTO KOMIIJIEKCHOT'O pelleHui,
6e3omacHo pabore ¢ MTOWCKa MyTei 000CHOBaHUS CaMOCTOSITEILHOTO
BpPEIHBIMU BEIICCTBAMU M | OpTaHU3AIUH MIPUHAMAEMBIX MTOWCKa MyTei
3aIIMTE OT BO3MOKHBIX MEpOIPHUATHHA 1O PpEIIeHMIHA, OpraHU3aIA
MIOCTICICTBHUIA aBapuil B Oe3omacHoi pabore ¢ CaMOCTOSITEIILHOTO MEpOIPHUATHIA TIO
x07e IpodecCHOHaTbHOM BpPEIHBIMU BEIICCTBAMHU | TTOWCKA ITyTeH Oe3omacHoit pabore ¢
JESITePHOCTH; MeTOoIaMK | U 3aIlUTE OT BO3MOXKHBIX | OpraHU3aIluf BPEIHBIMHU

OIIEHKU CBOWCTB
XUMHYECKUX BEIIECTB U
KOMITJIEKCHBIM IMOIX0I0M
K moabopy
AKCILTyaTaI[MOHHBIX U
KOHCTPYKLIMOHHBIX
MaTepHagoB JJis
MIPOEKTHPYEMBIX OOBEKTOB

TOCJeICTBUI aBapuii B
X0/J1e PO eCCUOHATHHON
JIEeSITEILHOCTH;
MeTonamMu OlIEHKH
CBOMCTB XMMHYECKHX
BEIIECTB U
KOMILIEKCHBIM
MTOJIXO/IOM K ITOI00PY
AKCILTYaTalUOHHBIX U
KOHCTPYKIIMOHHBIX
MaTEepHAIIOB IS
MPOEKTUPYEMBIX
00BEKTOB

MEpPOIIPUATHI 110
Ge3omacHoii pabdore ¢
BPEIHBIMHU
BEIIECTBAMH U
3ammre oOT
BO3MOKHBIX
HOCIEICTBUH aBapuil
B X0JIe
npodeCCHOHATBHOM
JIeSITeIIbHOCTH;
MeTtonamu OLieHKH
CBOWCTB XUMHYECKHUX
BEIIIECTB U
KOMIUIEKCHBIM
MTOJIXOJIOM K TI0A00pPY

BEIIIECTBAMM U 3aI[UTE
OT BO3MOXHBIX
MOCJIe/ICTBUI aBapuil B
X01e
npodeccnoHaTbLHOM
JESITETBbHOCTH;
MeTonaMu OICHKH
CBOWCTB XUMHYECKUX
BEIICCTB U
KOMILTEKCHBIM
MTOJIXO/I0OM K ITOA00PY
OKCILTyaTallUOHHBIX U
KOHCTPYKIIMOHHBIX
MaTEepPHAJIOB IS
MIPOCKTUPYEMBIX
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9KCILTYaTaIl[HOHHBIX U
KOHCTPYKIIMOHHBIX
MaTepuanoB A
MPOEKTUPYEMBIX

00BEKTOB

00BEKTOB

8.3.2. MeToauka olleHHBAHUS Pe3YyJbTATOB MPOMEKYTOYHOM aTTeCTAIUU

ITokazarensimu OLCHUBAaHUA KOMHGTGHHI/Iﬁ Ha

oTaIIc

MPOMEKYTOUYHOU

arrecraiuy 110 JUCHHIIIIMHC «XUMHS»  SBIISIFOTCS PE3YIIbTAThI O6y‘{€HHH 110

JUCLUILINHE.
OHeHO‘IHbIﬁ JIUCT PE3yJIbTAaTOB oﬁyqe}mﬂ 0 JTUCIHIUIIJINHEC
YpoBeHb
Kon 3HaHUA VYMenuns HaBrixu copMHpOBaHHOCTH
KOMIICTCHIIMU KOMIICTCHIIMM HAa JaHHOM
Jramne / OlleHKa
OCHOBHBIE OTIpeNeNaTh METOJaMH pacdera
MIOJIOKEHUS XAMUYECKHE KHHETHYECKUX U
COBpPEMCHHOM CBOIiCTBa TEPMOANHAMHICCKHUX
TEOPUU CTPOCHUS | AIEMEHTOB M UX XapaKTePUCTHK
aroMma, COEJIMHEHUH 1O XUMUYECKHUX PeaKLnid,
XUMHYECKOM MOJI0KEHUIO B pacuera KOHIICHTpaIui
CBSI3H, I1CD, ux BnusHue pPacTBOpPOB U
SHEPTETUKU U | Ha CHCTEMY, KOJIMYECTB
KHHETHKH HaIlpaBJICHUE pearupyrommx u
XUMHYECKUX XAMUYECKUX 00pa3yrommxcst
peakuui, B3aUMOICHCTBUI, BEILECTB 110
XAMHYECKOTO KHCJIOTHO- XUMHYECKOMY
paBHOBeCHS, OCHOBHOH XapakTep | ypaBHCHHIO, pacdyera
TEOpUH Cpelbl, BOSMOXKHBIE | IOKa3aTesst
pacTBOpOB, MoOOYHEIE KHCIIOTHOCTH CPEJIbI,
9JIEKTPOXUMHUHU, a | TPOIECCHI pacuera D/IC u
TaKk€ OCHOBHBIE | (KOPPO3HUOHHEIE U OKHCJIUTEILHO-
COEIMHEHUS Ip.) ¥ BOCCTAHOBHUTEILHBIX
2JIEMEHTOB, WX | TpeJCcKa3bIBaTh UX MOTEHIINAJIOB PeaKIni
OIIK-1 KIACCH(UKALMIO | BIHAHHE HA
H XMMHYECKHE | TEXHOJIOTMYECKUHA
MIpeBpaIeHS; mpoIiecc,
OKPY’KaIOIIYIO
Cpeny M 4ellOBeKa,
npeuIarath
CII0COOBI 3aIIUTEI
OT HHUX, a TAKXKe
MIPUTOTABIINBATH
PacTBOpBI HY>KHOI
KOHIIEHTPAIIUU 1
OTIPEIeIIATE ee
JFOOBIM TOCTYITHBIM
METOJIOM
(TuTpoBaHue, C
IIOMOIIBIO
apeoMeTpa u T.1.),
u3mepars pH
BOJHBIX PACTBOPOB
JJIEKTPOJINTOB;
Bnusuune Pemiate THIIOBBIE Hasrsikamu
OIIK-4 Ppa3ITUIHBIX 3aJa4H 110 MIPOBEJICHUS aHAN3a,
XAMHYECKUX JTIOTTYCTUMOMY KOMIIJIEKCHOT'O
COEeIMHEHNH Ha COJIeP>KaHUIO 000CHOBaHUS
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XAMHUYECKHUE
CBOMCTBA

C Bp€AHBIMHA
BCIICCTBAMU U

MaTepuaaoB Ha
OCHOBaHHHU HX
XUMUYECKHUX
CBOIICTB,
OIICHUBATh
pe3yabpTaThl U
BBIOMpATH
ONTHUMAaJIbHBIE
KOHCTPYKIIMOHHBIE
MaTepuabl

OpraHu3M BPEIHBIX BEIIECTB B | MIPUHUMAEMBIX
YyeJoBeKa U BO31TyXe paboueit pelieHunu,
OKPYXKAaIOIIYIO 30HBI, CTOYHBIX CaMOCTOSATEIIHHOTO
cpeny; IIpaBuna BOJAX U MOYBE B MOMCKa MyTel

paboTsI B xoje OpTaHU3aINH
XUMHUYECKON po¢eCCHOHANBHON | MEPONPHUATHIA TIO
nabopaTopum; JIESITeTTbHOCTH; Oe3omacHoii pabdore ¢
XUMHIecKue OneHunBaTh BPEIHBIMU

METOJIBI Pe3yJbTaTHI U BEIIECTBAMHU U 3aIIHUTE
HeHWTpanu3anuu BBIOMPATh OT BO3MOXHBIX
BPEIHBIX ONTHMAJILHOE MOCJIC/ICTBUI aBapHil B
BEILIECTB; pelieHue npu xoze

OcHOBHBIE paspaboTke Mep o | nmpodecCHOHaNbHON
¢usngeckue u Oe3omacHoii paboTe | MEATETHHOCTH;

MeTtonamMu OLIEHKHA
CBOMCTB XMMHYCCKHUX

KOHCTPYKLIMOHHBI | 3aLUTe OT BEIECTB U
X U BO3MOYKHBIX KOMIUICKCHBIM
9KCIUTyaTAllMOHH | TIOCJIEACTBHUIA MOAXO0JIOM K OA00pY
BIX MAaTEpHUAIIOB aBapuil B xoze JKCIUTyaTallMOHHBIX U
npodeccroHaNbHON | KOHCTPYKIMOHHBIX
JACATCIBbHOCTU, MaTepuaioB IJid
KommiekcHo MPOEKTUPYEMBIX
000CHOBBIBAThH 00BEKTOB
BEIOOp
KOHCTPYKLIHMOHHBIX
"
9KCILTyaTallIOHHBIX

OrneHka o JUCHUILTHHE (CpenHee apudMeTudecKoe)

Onenka

10

JUCHUIIIINHE

3aBUCHUT

OT YpOBHA

c(hopMUPOBAHHOCTHU

KOMIETEHIIUM, 3aKpEeIyICHHbIX 3a AUCIUIUIMHON M MpeJCTaBlIsieT cO00l cpenHee
apu(MEeTHYECKOE OT BBICTABJICHHBIX OIEHOK MO OTJEIbHBIM pe3yJbTaTaM OOydeHUs
(3HaHUS, yMEHUS, HaBBIKH).

O1eHKa «3a4TE€HO» BBICTABJISCTCS, €CIIU CpeaHee apuMETHICCKOS HAXOUTCS
B uHTepBasie oT 2,4 no 5,0. OueHka «HE 3a4TEHO» BBICTABJISETCS, €CIU CpeaHee
apudmeTndeckoe HaxoauTcs: B mHTEpBasie ot 0 g0 2,4.

[IpomexxyTouHas arrectamusi oOydarommxcs B (GopMe 3adeT MPOBOIUTCS TI0
pe3ynbTaTaM BBIMOJHEHUST BCEX BHUAOB YYeOHOH pabOThl, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM TIO JUCHMIUIMHE «XUMUS», TIPU STOM YUUTHIBAIOTCS PE3YJIbTaThl
TEKYIIETO KOHTPOJS YCIIeBaeMOCTH B TeueHHe ceMecTpa. OIeHKa CTerneHu
JOCTUKEHUS 00yYaIOIUMUCS TUIAHUPYEMBIX PE3yJbTaTOB 00YUYEHHUsI TI0 JUCIUILIMHE
MPOBOAMTCS MperojaBaTeieM, BEAYIIUM 3aHATUS 10 JAUCIUIUIMHE METOAO0M
DKCIIEPTHOW OLEHKHU. [lo uToramM mnpomMeKyTOUYHOM aTTEeCTallMy 110 AUCLIUILIMHE
BBICTABIISICTCS OIICHKA «3aUTCHOY, UJIU «HE 3a4TCHOY.
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Ixana
OlleHUBaHUSA

Onucanune

BrimonHens! Bce BUIbl yueOHOM pabOThI, TPEIyCMOTPEHHbBIE YU€OHBIM IJIAHOM.
CTyaeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB MPUBEJICHHBIM B
TablMuax IoKas3areseil, omepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHIMH,
3auTeHo HaBBIKAMH, IPUMEHSIET UX B CUTYallMX MMOBBIIIEHHON CII0KHOCTHU. [Ipu 3TOM MOTyT
OBITh JOMNYIIEHbl HE3HAUUTEIbHbIC OIIMOKM, HETOYHOCTH, 3aTPYAHEHUS IpU
QHWINTUYECKUX  OlepalusX, I[epeHoce 3HaHMM UM yMEHUH Ha  HOBBIE,
HECTaHJapTHBIEC CUTYALNH.

He BoimonHeH oauH wiu Oojiee BHUJIOB y4eOHOW paboOThl, MpPeayCMOTPEHHBIX
yueOHbIM IIaHOM. CTYIEHT AEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHUM,
YMEHHM, HaBBIKOB MO A3TamnaM (ypoBHSM) C(OPMHUPOBAHHOCTH KOMIIETEHIIUH,
JIOITYCKAIOTCSl 3HAYMTEIIbHBIC OUIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHHMA, YMEHUH,
HAaBBIKOB I10 ANy [IOKA3aTeNel, CTyI€HT UCIbIThIBAET 3HAUUTEIIbHbIC 3aTPYIHEHUS
MIPU OTIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMU TP UX TIEPEHOCE HA HOBBIE CUTYAIIUH.

He 3auteno

9. DuekTpoHHasi UHGOPMANIMOHHO-00Pa30BaTe/IbLHAs cpeaa

Kax b1l oOyuaromuiics B Te4eHUE BCETO Mepuojia o0yueHus obecreurnBaeTcs
WHIVUBUYyaIbHBIM HEOTPAaHUYECHHBIM JOCTYIIOM K 3JIEKTPOHHOW WH(OpMAIMOHHO-
oOpazoBarensHOll cpene YeOokcapckoro wuHcTUTyTa (Quinana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIFOOOM TOYKH, B KOTOPOW MUMeEETCs JOCTYI K

UH(OPMAITMOHHO-TEIICKOMMYHUKAIMOHHON cetn  «WHTepHeT» (mamee — cCeTh
«HTEepHETY»), KaK Ha TEPpUTOpHUH (PrIHala, TaK U BHE €e.
OnexTpoHHass HWHGPOPMAIMOHHO-00pa3oBaTeIbHasl Cpela — COBOKYITHOCTh

MHOOPMAITMOHHBIX M TEJICKOMMYHHUKAITMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJIOTUYECKUX  CPEACTB, OOECHEYMBAIOIIMX  OCBOEHHE  OO0yYarolUMUCS
00pa3oBaTeIbHBIX IPOrpaMM B MOJIHOM O0BEME HE3aBUCHUMO OT MECTa HaXOXKJCHUS
00yyJarommxcs.

DJekTpoHHasi UH(POpMAIIMOHHO-00pa3oBaTesibHas cpejia 00eCeunBaeT:

a) 1OCTyN K y4eOHBIM IJIaHaM, pabo4YrM MporpaMMaM JUCHUIUIMH (MOysei),
MPAKTUK, DJCKTPOHHBIM YYEOHBIM H3JAaHUSM W JJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B pabOUYrX MpOorpaMMax AUCIUIUIHH (MOAYJIEH ), MPAKTHK;

0) dbopmupoBaHUE AIIEKTPOHHOTO MOPTHOIUO OO0YUYaAIOIMIETOCs, B TOM YHUCIIE
COXpaHEHUE ero padoT U OIEHOK 3a 3TU PabOTHI,

B) UKCAINIO X0J1a 00pa3oBaTeIbLHOTO mpoiiecca, pe3yJbTaTOB
MIPOMEKYTOUHOM aTTECTAIlMU B PE3YyJIbTATOB OCBOCHHUS MPOTPAMMBI OaKaiaBpHaTa,

I') IPOBEJCHUE YUEOHBIX 3aHATHI, MPOLEIYpP OLIEHKU PEe3ylbTaTOB OOy4YeHUS,
peanuzaius KOTOPHIX MPEIyCMOTpPEHA C MPUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHHS,
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTH;
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1) B3aUMOJICHCTBUE MEX]y YYaCTHHUKaMH 00pa30BaTEIbHOIrO MPOLecca, B TOM
YHUCJI€ CUHXPOHHOE W (WJIM) ACHMHXPOHHOE B3aMMOJICHCTBUSI TMOCPEJICTBOM CETH
"UnTepuer".

OYHKIIMOHUPOBAHUE DJIEKTPOHHOU HMH(POPMAIIMOHHO-00pa30BaTEIBHON Cpeibl
oOecrieunBaeTcs COOTBETCTBYIOIIUMHU CpeliCTBaMHU uH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWA W  KBanudukamuei  paOOTHHUKOB, €€
UCIOJIB3YIOIIMX U MOJIEP>KUBAIOIIUX.

OyHKIIMOHUPOBAHUE AIIEKTPOHHON MH(GOPMALIMOHHO-00pa30BaTEeIbHON CpeIbl
COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickon Denepanum.

OcnoBubiME cocTaistronmu DMOC dunnana sBiasiroTCs:

a) ouuManbHBIA CaWT MHCTUTYTa B ceTH VHTEpHET, pachojOKEHHBIA IO
aapecy Www.polytech21.ru, koTopslii oOecrieYrBacT:

- JocTyn oOydalmmxcid K Yy4eOHbIM IUlaHaMm, padouyuM MporpaMMam
JTUCIUIUINH, TPAaKTUK, K M3JAaHUSM DJCKTPOHHBIX OHOIMOTEUHBIX CHUCTEM,
AJIEKTPOHHBIM HMH(POPMAIIMOHHBIM U 00pa30BaTENbHBIM pecypcaM, YyKa3aHHBIX B
pabounx mnporpammax (pasgenbl caiita «CBeneHuss o0 oOpa3oBaTeNbHOM
opranuzanumny», «bubnuoreka», «CTyaeHTy», « AdutypueHty», «JAI10»);

- nH(opMupoBaHHEe 00yUaIOMUXCsl 000 BCEX M3MEHEHUAX Y4EeOHOro Ipoiiecca
(paznensl caiita «CtyneHty», «Kadenps», HOBOCTHas JIEHTA caifTa, JIEHTa aHOHCOB);

- B3aUMOJCHMCTBHE MEXIy YYacTHHUKaMu 0Opa30oBaTENBbHOIO Ipoliecca
(monpazpensl caiita «Bompoc kadeape», «3aaaTh BOIPOC TUPEKTOPY»);

0) oduuuanbHBIE 3JIEKTPOHHBIE aJpeca MOAPA3IEICHUH U COTPYIHUKOB
uHcTUTyTa ¢ SHAekc-momeHoM (@polytech21.ru (cIMCOK KOHTAKTHBIX JIAHHBIX
nojapasneneHuii dunmnana pasMmelleH Ha oduuuanibHoM caiite Punmana B paszelne
«KOHTaKThI», COHCKA KOHTAKTHBIX O(HUIMANBHBIX  JJCKTPOHHBIX  JAHHBIX
npernojaBareyied  pasMmenieHbl B noapazdenax «Kadeape») obecneunBaroT
B3aUMOJEMCTBHE MEXYy YHaCTHUKaMHU 00pa30BaTeIbHOIO MPOLIECCa;

B) JIAYHBINA KaOMHET obOyuarorerocs (moptdoimo)
http://students.polytech21.ru/login.php (Bxon B nu4HBIA KaOWHET pa3MeIIeH Ha
odpurmanbHoM caiite dunuana B pazgene «CTyaeHTy» mojpaszfiene « JIeKTPOHHAs
nH(GOPMAITMOHHO-00pa3oBaTeyibHas Cpelay) BKII0UaeT B ceOst mopT¢oIMo CTyACHTA,
AJIEKTPOHHBIE BEOMOCTH, PEUTHHT CTYI€HTOB U 00€CIIEUNBAET:

- uKcanuio xo1a 00pa3oBaTEIBHOTO MPOLECCa, PEe3YIbTATOB MPOMEKYTOUHON
aTTeCTallu U Pe3yJIbTaTOB OCBOSHUSI 00Pa30BaTEIBHBIX MPOTPaAMM 00yUaIOITUMHUCS,

- (opMUpOBaHUE DJIEKTPOHHOTO MOPT(HOINO 00YUaAIOIIETOCS, B TOM YHCIE C
coxpaHeHue paboT 00yUaroIerocs, peleH3uii U OIEHOK Ha 3TH padOoThlI,

I') DJIGKTPOHHBbIE OHMOJMOTEKH, BKJIIOYAIOIIME DJJICKTPOHHBIE KaTaJloTH,
MOJTHOTEKCTOBBIE IOKYMEHTHI M 00ECIIEUMBAIOIIUE JTOCTYI K YIeOHO-METOANIECKUM
MaTepuaiam, BEITYCKHBIM KBaJM(UKAIIMOHHBIM paboTam H T.J.:

Yebokcapckoro nHetuTyTa (prumana) - «MPBUCy http://library.polytech21.ru

1) SIEKTPOHHO-0MOMmoTeunble cuctemMbl (OBC), BKIIIOYArONIME 3IEKTPOHHBIN
KaTaJIOT U MOJTHOTEKCTOBBIC JOKYMEHTHI:

- «JIAHb» - www.e.lanbook.com

- Znanium.com - Www.znanium.com

- O6pazoBarenbHas mwiardopma FOpaiit - https://urait.ru
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- YHuBepcuteTckas oubnnoTeka oHnaitH - www.biblioclub.ru

e) maTdopma 1udpoBoro o0Opa3zoBaHUsI [TonuTexa -
https://Ims.mospolytech.ru/

) cucteMa «AHTuIutaraaT» - https://www.antiplagiat.ru/

3) cucrtema sJeKTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecreunBaeT JOKyMEeHTO000pOT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucreMa «1C Ynpasnenue BY3om DnextponHbiit nekanar» (MocKoBCKHit
MOJIMTEXHUYECKUH YHUBEPCUTET) 0OecreunBacT PUKCAIMIO X0a 00pa30BaTeIbLHOrO
mpolecca, pe3yslbTaToB MNPOMEXKYTOYHOW aTTECTallMd W PE3yJIbTaTOB OCBOCHHUSA
00pa3oBaTeNbHBIX MPOTrpaMM O0YJAFOIITUMUCS;

k) cucrema «POLYTECH systems» obecrneunBaeT uWHGOPMAIIMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATU3MPOBAHHOE  COMPOBOXKIEHHE  00pa30BaTEIHLHOTO
mpoliecca;

) cucTema «AbOurypueHT» o0ecrieunBaeT JTOKYMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXK/ICHUE PAOOTHI MPUEMHON KOMUCCHUH.

10. IlepeyeHb OCHOBHOI M JONOJHUTEJNbHOH Y4YeOHOW JUTEPATYpPBHI,

He00X0IMMOii 1)1 OCBOEHNSI U CHUTIUHBI

OcHOBHas IUTEpaTypa
1. Pocun, W.B. Xumwus. VYueOHuk u 3amaynuk : s By3oB/ W. B. Pocun,
JI. A. Tomuna, C. H. ConoBseB. — MockBa: H3garensctBo [Opaiit, 2021. —
420 c. — (Bpicmee oOpaszoBanme). — ISBN 978-5-534-01536-2. — Texkcr
anekTpoHHbli  //  OOpaszoBarenbHass — minatgopma  FOpailt  [calit]. ——
URL.: https://urait.ru/bcode/469142
2. Xumus : yueOnuk s By3oB/ 1O. A. Jlebenes, I'. H. ®daneeB, A. M. I'omyGes,
B. H. [llamoBan ; mox obOmel pemakiueidt I'. H. @aneeBa. — 2-¢ uzn., mepepad. u
nom. —  MockBa: UznmarensctBo  Opaiir, 2021.— 431c.— (Beicmiee
obpazoBanue). — ISBN 978-5-534-02453-1. — Tekct : dIeKTpOHHBIA //
OopasoBarenbHas miatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/469031

JlononHuTenbHAs JIUTEpaTypa
1. 3aitnes, O. C. Xumusd. JlabopaTopHbIii PakTUKYM M COOpPHHUK 3ajaad : ydeOHOe
nocobue mnsa By3oB/ O. C. 3aiineB. — Mocksa : M3gatensctBo Opaiir, 2021. —
202 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-9916-4106-7. — Tekcr
anexkTpoHHblt  //  OOpa3zoBarenbHass  minatpopma  FOpaitit  [cadt]. —

URL.: https://urait.ru/bcode/469344
2. OneiinukoB, H. H. Xumus. Anroput™bl pelieHusi 3aJad M TECThI : y4eOHOe

nocobue ans By3oB/ H. H. Oneitnuxos, I'. I1. MypaBbeBa. — 3-¢ u31., UCIHp. U
non. — MockBa : UznmarenbctBo  FOpaiit, 2021.— 249c.— (Beicuee
obpazoBanue). — ISBN 978-5-9916-9664-7. — Tekct : SIeKTpOHHBIA //

OopasoBarenbHas miathopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/470470

[lepronvka
1. Hayka u xxu3nsb / 1. pea. E.JI. JlozoBckas ; yupen. penakmus xxypHana «Hayka u

Ku3Hb». — MockBa : Hayka u xussp, 2021. — Pexxum poctyna: mo moANMCKe. —
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URL: https://biblioclub.ru/index.php?page=journal red&jid=618821. — ISSN 0028-

1263. — TekcT : 2JIeKTPOHHBIMN.

2. XKypHan TeXxHUYeCKUX UCCIEOBAaHUM : CETEBOM Hay4dHBIN xypHai / Ti. pea. H. A.

CanbkoBa. — MockBa

NHOPA-M,

2020. — URL:

https://znanium.com/catalog/magazines/issues?ref=6de5e665-cd41-11e8-bfas-

90b11c3lde4c. — TekcT : IEKTPOHHBIN.

3. Hayunoe mnpu6opoctpoenue / 1. pea. B.E.Kypoukun. — Canxr-IleTepOypr

NHCTUTYT  aHAIUTHUYECKOTO

IpUOOPOCTPOCHHUS

PAH, 2021. - URL:

https://e.lanbook.com/journal/3111?cateqory=931. — TeKcT : 3JICKTPOHHBIH.

11. IlpodeccuoHaibHble 0a3bl JAHHBIX M HH(OPMANMOHHO-CIPABOYHbIC

CHUCTEMBI

[Tpodeccuonanbhas 6a3a TaHHBIX U
MH()OPMAIIMOHHO-CITPABOYHBIC CHCTEMBI

Wudopmanus o npaBe COOCTBEHHOCTH
(peKBU3UTHI JOTOBOPA)

Accouunanus nHxeHepHoro oopazosanus Poccun

http://www.ac-raee.ru/

CoBeplilieHCTBOBaHHE o0pa3oBaHUs u
WH)KCHEPHOW JEATENbHOCTH BO BCEX HX
IMPOABJICHUAX, OTHOCAIIMUXCA K y‘~I€6HOMy,

HAyYHOMY u TEXHOJOTHYECKOMY
HaIpaBJICHUSM, BKJTFOYAst IPOLIECCHI
pernojaBaHus, KOHCYJTBTUPOBAHUS,
UCCJICIOBaHMS, pa3pabOTKU  HHKEHEPHBIX

peILICHHI, BKJIIOYas HETEra3oByK OTpPAaCIb,
TpaHcdepa TEXHOJIOTUH, OKa3aHUs IHUPOKOTO
CIICKTpa 00pa3oBaTeIIbHbBIX yCIyT,
oOecreyeHns CBS3ell ¢ OOIIECTBEHHOCTHIO,
MPOU3BOJCTBOM, HAyKOW W WHTETpaliu B

Hay4Hasl 3JieKTpoHHas 6ubnuoteka Elibrary
http://elibrary.ru/

MEXJIYHapOAHOE  Hay4yHO-0Opa30BaTEIIbHOE
IIPOCTPAHCTBO.

CBOOOJTHBIN JOCTYI

Hayunas JJIEKTPOHHAS 6ubnuoreka
eLIBRARY.RU - »s3t0  kpynHeumui
POCCUICKUN MH(pOPMAIMOHHO-

AHAINTUYECKUN MopTal B 00JacTH HayKw,
TEXHOJIOTUM, MEIUIMHBI U 0O0pa3oBaHMUS,
coJiepkaluii pedepaTsl U TMOJHBIE TEKCTHI
O6onmee 26 MIH HayyHbIX cTaTed u
nyOiauKanui, B TOM YHCIE 3JIEKTPOHHBIE
Bepcun Oonee 5600 poccuiCKUX HaydHO-
TEXHUUYECKUX JKYpHAJIOB, U3 KOTOPBIX Ooiee
4800 xypHaJOB B OTKPBITOM JOCTYIE
CBOOOJTHBIN JOCTYT

becruiatHast snekTpoHHas OMOIMOTEKa OHJIAMH
"ExauHoe okHO K 00pa3oBaTelbHbIM pecypcam’ Juist
CTYJECHTOB U IpenojaBaTelieil; KaTajlol CCbUIOK Ha
UHTEPHET-PECYPCHI

oOpazoBarenbHbIE
(http://Window.edu.ru)

Hensro CO3/1aHHUs UH(POPMALIMOHHOM
cucteMsl "EquHoe OKHO jgoctyma K
o0pasoBaTtelbHBIM  pecypcam' #HcC

"EauHoe oxkHO ") sBiseTcs oOecrieueHue
CBOOOJHOIO JIOCTyNla K HHTETPaJbHOMY
KaTaJiory  oOpa3oBaTeNbHBIX  HMHTEPHET-
PECYPCOB M K DIIEKTPOHHOW OHOIHOTEKe
y4eOHO-METOIMYECKUX ~ MaTepHAIIOB IS
o01ero u po¢eCCHOHATBHOTO
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[Tpodeccuonanbras 6a3a TaHHBIX U
MH(OPMAIIMOHHO-CIIPABOYHbIE CUCTEMBI

HNudopmaniust o mpaBe COOCTBEHHOCTH
(pexBHU3UTHI JOTOBOpA)

o0pa3oBaHMsL. DJeKTpOoHHAs
OMOIMOTEKA ABISIETCS.  KPYNHEHIIUM B
POCCUICKOM CEerMeHTE HNurtepHera
XpaHWIMILEM  IOJIHOTEKCTOBBIX  BepcUi
y4eOHBIX, y4e0HO-METOIUYECKUX u
HAay4yHBIX  MaTepuajoB C  OTKPBITBHIM
noctynoM. bubmmoreka comepxut Oomee
30 000 maTepuanoB, UICTOYHUKAMH KOTOPBIX
SBIISIIOTCS O0JIee TPEXCOT POCCUICKUX BY30B
U Jpyrux oOpa3oBaTENbHBIX M HAyYHBIX
YUPEKICHUM. OcHoBy HAMOJIHEHUS
OMOIMOTEKH  COCTaBISIIOT  DJIEKTPOHHbBIE
BEPCUHU YU4EeOHO-METOIMIECKUX MATepHAIIOB,
MOJTOTOBJICHHBIE B By3aX, [MPOLICAIINE
pEIEH3UpPOBaHNE M PEKOMEHIIOBAHHBIE K
UCIIONB30BAaHUIO COBeTaMU  (haKyJIbTETOB,
y4eOHO-METOJUYECKUMU  KOMHUCCHAMHU |
JIpYTUMH BY30BCKUMU CTPYKTypamu,
OCYIIECTBIISIOUIMMHA ~ KOHTPOJIb  y4eOHO-
METOUYECKON AESITENbHOCTH.

CB0OOIHBIN JOCTYN

®denepanbHbIA opTa
oOpa3zoBaHue» [ DNEKTPOHHBIN
http://www.edu.ru

«Poccuiickoe
pecypce] —

®enepanbHbId noprain «Poccuiickoe
o0pa3oBaHHe» — YHUKAIbHBIM HMHTEPHET-
pecypc B chepe 0Opa3oBaHUs U HAYKH.
ExenneBHo myOnuMKyeT camble aKTyajdbHbIE
HOBOCTH, AQHOHCBI COOBITHH,
WH(POpPMaITMOHHBIE MaTepHuabl TUTSt
HIMPOKOro Kpyra uurtareneil. ExxeHenenbHO
Ha IOpTalleé Pa3sMENIaloTCs SKCKIIO3UBHBIE
MaTepuaybl, HMHTEPBBIO €  BEAYIIUMH
CrieraIucTaMu — nearoraMu,
NICUXOJIOTAMH, YYEHBIMHU, PEHOPTAKUA U
AHAJTMTUYECKUE CTaThH.

UuraTenu noiayyaroT JOCTYIl K HOPMaTUBHO-
npaBoBO 0a3e cdepsl 00pa3oBaHUsA, OHHU
MOTYT TOJIb30BaThCA CAMBIMU Pa3IMYHBIMHU
TOJIE3HBIMU  CEPBUCAMU — TaKUMH, Kak
OHJIAMH-TECTUPOBAHUE, OMPOCHI 1o
aKTyaJbHBIM TEMaM | T.]I.

Ha3Banne opranmsanun | Coxkpaménnoe | Opranu3anuoHHoO- Orpacab OdunuaabHbIi calT
Ha3BaHMe npasosasi popma (obanacTh
AesiTeJIbHOCTH)

O6muiepoccuiickoe OOOP HI'II O6miepoccuiickas | [obbiua, http://www.orngp.ru/o-
OTpaciIeBoe HEroCy/apCTBEHHAS nepepadoTka, nas/documenti-ooor-ngp/

2 TPaHCIIOPTUPOBKA
oObenuHeHne HeDTIHOU HEKOMMepYecKas

. HeTH U ra3a
u ra3zoBoi OpraHM3aLus
MIPOMBIIIJIEHHOCTH
HanmonanbHast Hanwonanbnas | YactHas HoObrua, https://nangs.org/about/why



http://window.edu.ru/library
http://window.edu.ru/library
http://www.edu.ru/

Acconmanus Acconmanus COOCTBEHHOCTh nepepaboTka,
He(Tera3oBoro ceppuca | He)TEra3oBOro TpaHCHOpTHPOBKA
He(TH U ra3a
cepBuca
Coro3 CHII O6iepoccuiickas | [obbiua, http://www.sngpr.ru/
HE(PTEPOMBIIILUIEHHUKOB HErocy1apcTBeHHas | NePepadoTka,
TPaHCIIOPTHPOBKA
HEKOMMEpUECKast
HedTH U Taza
OpraHu3anus

45




12. IlporpamMHoe o0GecneyeHue  (JIMIEH3HOHHOE H  CBODOJHO
pacnpocTpaHsieMoe), MCIO0JIb3yeMoe MPH OCYLIeCTBJEHHMH 00pa3oBaTeILHOIO
npoiuecca

Aynuropust

[Iporpammuoe obecnieueHue

HNudopmanust o mpase
COOCTBEHHOCTH (PEKBU3UTHI
JIOrOBOpPA, HOMEP JHLEH3UH U
T.1.)

Ne 1016 YueOnas
ayJUTOPUS IS
MIPOBEICHUS YUCOHBIX
3aHIATHI BCEX BHUJIOB,
MIPEAYCMOTPEHHBIX
IIpOrpamMmoin
OakanaBpuara/
crienuanuTera/
MarucTparypsl,
OCHAII[EHHAs
o0opynoBaHUEM U
TEXHUYECKUMH
cpelacTBaMu 00y4YeHus,
COCTaB KOTOPBIX
ompenenseTcs B pabounx
porpaMmax JTUCIUTUIAH
(Momyeit)

Kabuner xumum,
MaTepuaIoBeIeHUS U
9KCIUTYaTaI[HOHHBIX
MaTepuasoB

Windows 7 OLPNLAcdmc

noroBop NoJ103 ot 30.05.2012) ¢
norcornamenusiMu ot 29.04.14 u
01.09.16 (GeccpouHnast TUIECH3HS)

Kaspersky Endpoint Security
Cranmaptaeiii Educational
Renewal 2 roma. Band S: 150-249

noroBop Ne 392 469.223.3K/19
or 17.12.19 no 31.12.2021

Google Chrome

CBoOoaHOE pacmpocTpaHsieMoe
IporpaMMHOE 0OecIiedeHe
(6eccpounast IUIICH3M)

Gimp

CBOOOJTHO PacIpoCTpaHsIeMoe
pOrpaMMHOE 00ECIICUCHHE
(6eccpounast IUIICH3M)

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

HOMED JUIeH3UN-42661846 ot
30.08.2007) ¢ moricornameHusIMu
o1 29.04.14 1 01.09.16

(6eccpounast TUIICH3M)

Pascal ABC

CBOOO/IHO pacHpoCTpaHsIeMoe
IporpaMMHoe o0ecreyeHue
(6eccpounast MUIIEH3U)

Ne 1126 ITomemenue a1
CaMOCTOSITENTLHOUN pabOTHI
00yJaromxcst

Kaspersky Endpoint Security
Cranmaptabiii Educational
Renewal 2 roga. Band S: 150-249

noroBop Ne 392 469.223.3K/19
ot 17.12.19 no 31.12.2021

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
noncoraamenusamu ot 29.04.14 u
01.09.16

(6eccpounast MUIIEH3U)

AdobeReader CBOOOHO pacrpocTpaHsIeMoe
porpaMMHOe oOecrieueHune
(6eccpounast TUIIEH3NSA)

l'apanT Jorosop Ne 735 480.2233K/20 ot
15.12.2020

Yandex Opayzep CBOOOJIHO pacIpocTpaHsieMoe

porpaMMHoOe obecrieueHune
(6eccpounast TUIIEH3NSA)

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

HOMep JueH3un-42661846 ot
30.08.2007) ¢ momcorianeHusIMu
ot 29.04.14 1 01.09.16

(6eccpouHast TUTIEH3S)
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Open License

Zoom CBOOOHO pacIpoCTpaHsIeMOe
IPOrpaMMHOE 00eCIIeYCHHE
(6eccpounast TUIICH3US)

AIMP OTEYECTBEHHOE CBOOOIHO

obecrieyeHue (OeccpoyHast
JTUTEH3US)

13. MaTepHaﬂLHO-TeXHH‘IeCKOC o0ecrneueHue ANCHUIIIMNHBI

Tumn u HoMep MOMEIECHUS

[TepevyeHb OCHOBHOTO 00OPY/IOBAHMS U TEXHUYECKUX CPEIICTB
o0Oy4eHus

VYuebHas ayuTOpHUs TSt
MPOBEACHUST YYEOHBIX 3aHATUH
BCEX BHUJIOB, MPEIYCMOTPEHHBIX
IPOTPaMMOi OakanmaBpuaTa/
CIICIMAIUTETa/  MarucTparypebl,
OCHAIllEHHasi O00OpYAOBaHUEM H

O6opynoBaHue: KOMILIEKT Mebenu Al y4eOHOTO Ipoliecca;

TEXHUYCCKUMHU cpeacTBaMu
JIOCKa y4ueOHast; CTCH/IbI
o0y4eHHs, COCTaB  KOTOPBIX
TexHudeckue cpeicTBa OOydUCHHS: KOMIBIOTEPHAs TEXHUKA,
OTIpENIeNISIeTCS B pabounx 9
MyJIbTUMEINITHOE  o0OpynoBaHue  (MPOEKTOP,  IKpaH);
porpamMmax TUCTIATLUTAH
. KOMILJIEKT JIaOOpPaTOPHOT0 000PYOBAHUS 110 TUCIUILIIHE
(Momymeit)
Kabuner XAMHH,
MaTepHaoBeICHHS u
AKCILTYaTalMOHHBIX MAaTEPUAIOB
Ne 1016  (YeGokcapwl, Yy
K.Mapkca, 1.60)
[Tomerienue s | O6opynioBaHMe: KOMIUIEKT MeOeNu 11l y4eOHOro mpolecca;
CaMOCTOSITEITbHOU pabothl | TexHuueckre cpeicTBa O0yUYeHHs: KOMIBIOTEPHAs TEXHHUKA C
o0yyaromuxcs BO3MOXKHOCTBIO ~MOJKIIOUEHHss K cetu «VHTepHeT» u

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

o0ecreyeHreM JI0CTyla B IEKTPOHHYIO HH(POPMALMOHHO-
oOpa3oBaTenbHyI0 cpeny Pununana

JTUCIUILTHHBI

14. MeToauyeckue YyKa3aHusi Jisi 00ydawIilerocsi 10 OCBOEHHUIO
Memoouueckue ykazanus 0151 3aHAMU TeKUHUOHHO20 MUNA
B xome JEeKIMOHHBIX 3aHATHN OOydYaromeMycsi HEOOXOIUMO BECTH

KOHCIICKTUPOBAHWE YYEOHOTOo MaTepuasia, oOpamaTh BHHMAaHHE Ha KaTETOPHH,
(bOpMyYITHPOBKH, PACKPHIBAIOIINE COJIEPKAHUE TE€X WM MHBIX SIBJICHUUN M MPOIIECCOB,
Hay4HbIE€ BBIBOJbI U MPAKTUYECKUE PEKOMEHIALIUH.

HeoOxoaumo 3amaBaTh TPEMOJaBaTeN0 YTOUHSIONINE BOMPOCHI C IIEIBIO

VSICHEHUS ~ TEOPETUYECKUX
[enecoobpazHo

nopadaThiBaTh

MOJIOKCHUH,
CBOM

pa3pelieHrsi  CIIOPHBIX
KOHCIIEKT  JICKIIUH,

CUTYyaLH.
neilas B HEM
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COOTBETCTBYIOIIME 3allMCM M3 OCHOBHOW W JIONIOJIHUTENBHOM JIMTEPATYpHI,
PEKOMEHJIOBAaHHOM TMpernojaBareyieM M MNPeayCMOTPEHHON ydeOHOH mmporpamMmoit
JTUCIUTUTUHBI.

Memoouueckue ykazanusa 014 3aHAMUNL CEMUHAPCKO20 (NPAKMUYeCKo2o)
muna.

[IpakTUueckue 3aHATHS MO3BOJIAIOT Pa3BUBATh y 00yYaromIerocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHE CaMOCTOSATEIbHO U3y4daTh JIUTEPaTypy,
aHATM3UPOBATh MPAKTUKY; yUaT YETKO (OPMYITHUPOBATH MBICITh, BECTH JUCKYCCHIO, TO
€CTh HMMEIOT HCKIIOUHUTENIBHO Ba)XKHOE 3HAYEHUE B PA3BUTHU CAMOCTOSATEIBHOTO
MBIILICHUS.

[ToaroroBka K MpakTUYECKOMY 3aHATHIO BKJIIOYaeT JBa 3Tana. Ha mepBom
sTane OOydYalOIIMHCS TIUIAHUPYET CBOIO CAaMOCTOSTENbHYIO paldoTy, KoTopas
BKJIFOYAET: YSICHEHUE 3aJlaHHUsl Ha CaMOCTOATENIbHYIO padoTy; MoAOOp OCHOBHOW H
JIOTIOJTHUTEJIBHOW ~ JINTEPATyphbl; COCTaBliEeHWE IUIaHa padoThl, B  KOTOPOM
ONPENEIISIIOTCS OCHOBHBIE IMYHKTHI MPEACTOSAIIEH NoaAroToBku. CoCTaBlIeHUE IJIaHa
JUCIUTUTMHUPYET U TOBBIIIAET OPraHM30BaHHOCTH B paboTe.

BTopoii 3Tan BKIHOYAET HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas
HAYMHACTCS C W3Y4YCHUS OCHOBHOW U JIOMOJIHUTENHHON muTepaTyphl. Ocoboe
BHUMAHHE MPU 3TOM HEOOXOIUMO OOpaTUTh Ha COJEP’KAaHUE OCHOBHBIX MOJIOKEHUM
U BBIBOJIOB, OOBSICHEHUE SIBJICHUM U (DaKTOB, YSICHEHUE MPAKTHUECKOTO MPUIIOKEHUS
paccMaTpUBaEMbIX TEOPETUYECKHX BOMPOCOB. Jlanee ciieayeTr MOArOTOBUThH TE3UCHI
JUIS BBICTYIUIGHMM 1O BCEM YYEOHBIM BOIPOCaM, BBIHOCUMBIM Ha MPaKTHYECKOE
3aHSITHE WM O TEeME, BBIHECEHHOW Ha JIUCKYCCHUIO (KPYTJbIM CTOJI), MPOAYMATh
MpUMEPBl C LENbI0 O0ECrneYeHUs] TECHOM CBS3M HM3y4aeMOW TEeMbl C pealbHOU
KHU3HBIO.

['oTOBsACH K MOKJIaMy WM BBICTYIUICHHIO B paMKaX HHTCPAKTHUBHON (DOPMBI
(mucKyccusi, KpyTIablid CTOI), IPU HEOOXOIUMOCTH CIEAYET 0OpaTUTHCS 32 TTIOMOIIIBIO
K IPETOIaBaTeNIo.

Memoouueckue ykazanusa K camocmoameibHou pabome.

CamocrosiTenbHasi paboTa OOydYarOIMIETocsl SIBISETCS OCHOBHBIM CPEIICTBOM
OBJIAJICHUS Y4€OHBIM MaTepUaIOM BO BpeMsi, CBOOOTHOE OT 00s13aTEeIbHBIX yUeOHBIX
3ansaTuil. CamocTtosiTesbHass paboTa 0OydYaromierocs HaJ YCBOEGHHUEM Y4eOHOro
MaTepuasia Mo y4eOHOM JWCIHUIUIMHE MOMXET BBINIOJNHATHCS B OMOIMOTEKE
YHUBEPCUTETA, YUEOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJlaccax, a TAKKe B JJOMAITHUX
ycnoBusax. CopepkaHue W KOJIMYECTBO CaMOCTOSITENIbHOM paboThl 00ydarouierocs
ompenenseTcs yueOHONW mporpaMMoN JUCHUIUIMHBI, METOJAUYECKUMH MaTepHuaiamu,
MPaKTUUYECKUMHU 3aJJaHUSIMU U YKa3aHUSIMH TIPENo1aBaTers.

Camocmosamenvuasn padoma é ayoumopHoe pems MoHcem eKI04ams:

1) KOHCIEKTHpPOBaHHE (COCTABJICHHE TE3UCOB) JICKIIHIA;

2) BBINOJHEHHUE KOHTPOJIBHBIX Pa0OT;

3) peleHue 3ama4;

4) paboTy CO CIPaBOYHOM U METOANYECKOM JINTEPATYPOH;

5) paboTy ¢ HOpMATHBHBIMH ITPABOBBIMH AKTaMH;

6) BBICTYIUICHUS C JOKJIAJaMH, COOOIIEHUSIMH HAa CEMUHAPCKUX 3aHITHSAX;

7) 3ammMTy BBITOJIHCHHBIX PadoT;
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8) ywactme B omepaTHBHOM (TEKyIIeM) ONPOCE IO OTACIbHBIM TeMaMm
U3y4aeMoOU TUCUHUILITUHBI,

9) yuacte B coOeceloBaHMSX, ACIOBBIX (POJIECBBIX) HIpPaxX, TUCKYCCHSX,
KPYTJIBIX CTOJIaX, KOH(PEPEHITUX;

10) yuacTue B TECTUPOBAHHH U JIP.

Camocmosamenvnan paboma 60 6HeayOUmMOPHOE 6PEMA MOMHCEN COCMOAND
u3:

1) moBTOpEHUS JICKIIMOHHOTO MaTepHala;

2) TOITOTOBKH K MPAKTHYECKUM 3aHATHSM;

3) wu3ydeHus y4eOHOW U HAYYHOU JTUTEPATYPHI;

4) w3y4eHHs HOPMATHBHBIX INPABOBBIX aKTOB (B T.4. B JJEKTPOHHBIX 0azax
JAHHBIX );

5) perrenus 3a/1a4, ¥ MHBIX MPAKTUYCCKUX 3aIaHUM

6) MOArOTOBKH K KOHTPOJIBHBIM paboTaM, TECTUPOBAHMIO U T.1I.;

7) TMOATOTOBKH K MPAKTHYCCKUAM 3aHATHSIM YCTHBIX TOKJIA0B (COOOIICHNUI);

8) moaroroBku pedeparoB, 3CCE W HHBIX HHIMBHIYAJIbHBIX MHCHMEHHBIX
paboT Mo 3aJjaHUI0 TPEOIaBaATENS;

9) BBINOJIHEHHUS KypCOBBIX Pa0bOT, MPEAYCMOTPEHHBIX YUSOHBIM IJIAHOM;

10) BBIMOJIHEHUS BBITYCKHBIX KBaIHM(PHUKAIIMOHHBIX PAdOT H JIp.

11) BeiienieHUsT HarOOJIee CIOXKHBIX U TPOOJIIEMHBIX BOMPOCOB MO H3y4aeMOM
TEME, TOJyYeHHE Pa3bICHEHH U PEKOMEHJAlMid 1O JaHHBIM BOIpOCcaM C
MPENOIaBATENIMA Ha KOHCYJIbTALIMSIX.

12) npoBeieHUs CaMOKOHTPOJISI IyTeM OTBETOB Ha BOMPOCH TEKYIIETO
KOHTPOJISI 3HAHWIA, PEUICHUs MPEACTABICHHBIX B Y4eOHO-METOAMUECKAX MaTepHraiax
Kadeapsl 3a7ad, TECTOB, HamMcaHUs pedepaToB M 3CCE€ MO OTIEIBHBIM BOIPOCAM
M3y4aeMOU TEMBI.

Texkymuii KOHTPOJIb OCYIIECTBISETCS B ()OPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIAJI0B, TBOPYECKUX 3a/IaHUU.

B ciydae nponyckoB 3aHATHI, HAIMYWS UHIMBUIYAIBHOTO Tpaduka oOydeHHs
W Ui 3aKpeIUICeHUs TMPAaKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBbITh BbIJIaHbBI
TUTIOBbIE MHAUBHUAyaJbHBIC 3aJaHHs, KOTOPHIE JOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN MPEINO0/1aBaTeIeM CPOK.

15. OcobeHHOCTH peajM3alUU JUCHUIUIMHBI JJA HWHBAJIUIOB H JIMI[ C
OrpAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI

OOyyeHue Mo AUCUMIUIMHE «XHUMHS» WHBAIUIOB U JIMI C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 3710p0oBbs (nanee OB3) ocyiecTBisieTcs NpenoiaBaTeaeM ¢ y4eTOM
0COOEHHOCTEN TNCUXO(PHU3NYECKOrO Pa3BUTHUS, WHIMBHUIYAIbHBIX BO3MOXKHOCTEH W
COCTOSIHUS 3JJ0POBBSI TAKUX OOYHArOITUXCS.

JI71st CTyIEHTOB C HApYIICHUSIMU OMOPHO-ABUTaTeNbHOM QyHkimu u ¢ OB3 no
CIyXy IpeIyCMaTpUBAEcTCA CONPOBOXKICHHUE JEKIMH W NPAKTUYECKUX 3aHATUU
MYJIBTUMEIUMHBIMHU CPENCTBAMHU, PA3LATOYHBIM MATEPUAIIOM.

Jns crynentoB ¢ OB3 1o 3peHHMIO NOpenycMaTpUBAETCs IMPUMEHEHUE
TEXHUYECKUX CPEACTB YCHJICHUS OCTAaTOYHOIO 3pEHUSA, a TAKXKE MPEAyCMOTpPEHA
BO3MO>KHOCTb Pa3pa0dO0TKH ayIHOMaTEpUAIOB.
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[To mucrunnuHe «XuMus» OOyYEeHHE WHBAIUIOB U JIMIl C OTPAHUYECHHBIMU
BO3MOXHOCTSIMU 3/IOPOBbSI MOXET OCYHIECTBISATHCA KAaK B ayJIUTOPUH, TaK U C
UCIIOJIb30BAaHUEM  JJICKTPOHHOM  HMH(POPMALMOHHO-O00Pa30BaTEIbHOM  CpElbl,
00pa3oBaTeNpHOTO NOpTajia U 3JIEKTPOHHON MOYTHI.
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