[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
O1O: Arab oMU CTRPCTBG'HAYKH U BHICLILIETO OBPA30BAHUS POCCUMCKOM ®EIEPALIAU
ﬂOﬂ)KHOfIEEQEEﬂKNM@H@E T'OCYIJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
[arta nognucanus: 17.06.2025 15:36:20 BBICHIEI'O OBPA3BOBAHUS
YHukanbHblit nporpamMmHblil k1o« MOCKOBCKUHM|MIOJIUTEXHUYECKUIA YHUBEPCUTET»

) YPBORCAFCRUID MHCEBTY RIGUINAT) MOCKOBCKOI'O HOJUTEXHUYECKOI'O YHUBEPCUTETA

Kadeapa TpaHCIOPTHO-DHEPreTHYECKUX CUCTEM

VTBEPIKIAIO ™\,
] [)ﬁ"c—ﬂ‘%ﬁ;& 1q_11tﬁum \
L = i

I o / :
P e A.B. Aradonos

PRINT
u‘§ Wi, —frsddsy 2024 rona

-
*

\ N /

5
]

PABOYASA TIPOTPAMMA JUCHHUIIJINHBI

«Xumus»
(HaMMEeHOBaHUE AUCITUILIHHBI)

Harmpasnenue
P 21.03.01 Hedrerazosoe aejio
OATOTOBKHU
(KOH 1 HAUMEHOBAHHE HAIIPpaBJICHUS IIOHFOTOBRI/I)
Hanpasnennocts
e «IKCIIyaTANNs M 00CaY:KUBAHNE 00bEKTOB
P . TPAHCIOPTA M XPAaHeHUs He)TH, Ira3a U NPOAYKTOB
oOpa3zoBaTeIbHON
nepepadoTKm»
MIPOTrpaMMBbl
(HapMeHOBaHMe NPOQHUIsi NOATOTOBKH)
Kpanudukanms
BBIITYCKHHUKA O0aKaJiaBp
dopma oOydeHust 04HO0-3204HAs

Yeboxkcapsl, 2024



Pabouas nporpamma IMCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @enepanbHBIA TOCYIAPCTBEHHBIN  00pa30BaTENbHBIM  CTAaHAAPT  TIO
Hanpasnenuto mnoaroroBku 21.03.01 HedrerazoBoe neno M yYpOBHIO BBICIIETO
oOpa3oBaHus OakajaBpuaT, yTBEPKIEHHBIN MpuKka3oM MuHuctepcTBa 00pa3oBaHUs
u Hayku Poccuiickoii @enepauuu Ne 96 or 09 ¢espans 2018 rona,
3apeructpupoBanHblii B Muntocte 02 mapra 2018 rona, per. Homep 50225

- yd4eOHBbIM IUIaHOM (OYHO-3a04YHOM (opM 00yuyeHHUs1) 1O HANpPaBICHUIO
noarotoBku 21.03.01 Hedrerazosoe nerno.

Pabouas mporpaMM AHMCHUIUIMHBI BKJIIOYAET B CeOs OLIEHOUHBIE MaTepuabl
JUISL IPOBEACHUS TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTecTalun
no gucuuiuiiHe (1.8 @DOHJ OUEHOYHBIX CPEACTB Ul IPOBENCHUS TEKYLIETO
KOHTPOJISL YCIIEBAEMOCTH, NPOMEXYTOYHOM AaTTECTalMy II0 MTOraM OCBOEHUS
JACITUTIIIAHBI )

Astop Kyspmuna Ousibra BsyecnaBoBHA, KAaHANMAAT XUMUYECKHAX HAYK, JOLIEHT
KadeIpbl TPAHCIIOPTHO- YHEPreTUYECKUX CUCTEM

(ykazamo PHO, yuenyio cmenens, yuenoe 36anue Ui 00NJHCHOCMY)

[Iporpamma onobpeHa Ha 3acenanud Kadeapsl (mpotokon Ne 07 or
16.03.2024r.).



1. IlepeyeHb IUIAHMPYEMBIX PpPe3yJabTATOB OOY4YeHHs] MO JUCHHUILINHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJbTATAMHM OCBOEHHSI 00pa30BaTeJILHOM
nporpammsl (Llesu ocBOeHUsI 1M CIUTIMHBI)

1.1. lleasMu OCBOSHUS AUCIUILIMHBI « XUMUS SIBJISIIOTCS:
- popMHpOBaHUE HAYYHOTO COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'0 MHPOBO33PEHUS U
MBIIIICHUS;
- OBJIaJicHHe 0a30BBIMU 3HAHUSMHU B O0JIACTH TEOPUM XUMHYECKHUX IPOIECCOB U
CHCTEM, a TaKXK€ METOJIOB UX aHaJI13a.

3amayaMy OCBOCHUS JUCHUIIUHBI « X UMUS SBISIOTCS:
— W3Y4YUTh OCHOBHBIE XHMHYECKHUE SIBJICHHUS, OBJIaJIeTh (PyHIaMEHTaIbHBIMU
MOHSTHUSIMH, 3aKOHAMHU U TEOPUSIMH KJIACCUUECKOW U COBPEMEHHON XUMMUU;
— O3HAKOMUTBCS C HAYYHOU armnapaTypord U METOJIAMUA XUMHYECKOTO UCCIIEOBaHUS,
IIPUOOPECTH HABBIKK IMPOBEICHUS XMMUYECKOTO YKCIIEPUMEHTA,;
— HAYYUTHCS BBIJICIATh XUMHYECKOE COJEpKaHWe B MPO(eCCHOHATBHBIX 3a/1adax
Oynymieit AesiTeIbHOCTH;
— OBJIAJETh METOJaMHU pelieHus NpodheCcCUOHANBHBIX 3a7a4.

1.2. O6nactu  mpodeccuOHAbHOW  JAeSTeIbHOCTH  u(Wiu)  cdepsl
npo(heCCHOHATPHOM ~ JESATENIbHOCTH, B  KOTOPBIX  BBIMMYCKHHUKH, OCBOMBIINE
porpaMmmy, MOTYT OCYIIECTBIISITh MPO(PECCHOHAIBHYIO AEITETbHOCTB:

19 JloOwiua, mepepaboTka, TpaHCcHOpTHUpOBKa HedpTm u raza (B cdepax:
oOecrieyeHusl BBIMOJIHEHUSI pabOT MO JIMarHOCTHKE, TEXHUYECKOMY OOCITY>KHBAHHUIO,
PEMOHTY W DJKCIUTyaTaliuu HedTerazoBoro oOOpyIOBaHUS; BBINOJHEHUS paboOT Mo
MPOCKTUPOBAHUIO, KOHTPOJIIO OE30MaCHOCTH U YNpaBIEHUIO paboTaMu Nipu OypeHuun
CKBKWH, OpraHU3aiui pabOT MO T€OHABUTAIIMOHHOMY COIMPOBOXIACHUIO OypeHHs
HE(TSAHBIX ¥ Ta30BBIX CKBOXHH, PEMOHTY H BOCCTAHOBJICHHWIO CKBaXKUH;
OIEPaTHUBHOTO COMPOBOXKACHUS TEXHOJIOTUYECKOTO TMpolecca 100bur HePTH, Ta3a u
ra3oBOro KOHJICHCATa; OpPTaHHW3al[Mi BEICHUS TEXHOJOTMYECKUX TPOIECCOB U
BBIMIOJTHEHHUST pabOT MO SKCIUTyaTalmu 00OpyAOBaHUS MOJ3EMHOTO XpaHEHUS Tasa;
TEXHOJIOTHYECKOTO COMPOBOXACHUS MOTOKOB YTJIIEBOJOPOJAHOTO CBHIPHS M PEKHMOB
paboThl TEXHOJOTHYECKUX OOBEKTOB He(TEra3oBoil OTpaciiv; BBIMOJIHECHUS
KOMIUIEKCca paboT 1O T'e0JI0r0-MIPOMBICIIOBBIM HCCIIETOBAHUSIM CKBaXHH MOA3EMHBIX
XPaHUJIUI Ta3a; 00ecreYeHUs] KOHTPOJIS U TEXHUYECKOro 00CTy>KMBaHUS JIMHEHHON
YaCTH MAaruCTPAJIbHBIX Ta30MpPOBOJIOB; BBIMOJHEHUS PA0OT MO HSKCIUTyaTaluu
ra30TpaHCIOPTHOTO 000pyI0BaHUS; oOecrieueHus AKCILTyaTaliu
ra3opacnpeieIUTeNIbHbIX ~ CTAaHIMK; OpraHu3anud paboT 1O  JUarHOCTHKE
ra30TpaHCIOPTHOrO 000pPYAOBaHHUSA; pa3pabOTKU TEXHUYECKOM M TEXHOJOTHYECKOU
JIOKyMEHTAIIMU TIPU BBITIOJTHEHUN aBAPUHHO-BOCCTAHOBHUTEIBHBIX M PEMOHTHBIX
paboT Ha 0OBEKTaX ra30BOW OTPACIH; OPTaHMU3ALMU PAOOT MO 3aIIUTe OT KOPPO3UU
BHYTPEHHUX  MOBEpXHOCTEH  oOopymoBaHUS  HE(TETra30BOr0  KOMILIEKCA;
AKCIUTyaTalli 0OBbEKTOB IpHeMa, XpaHEHUS! U OTTPY3KU HE(PTU U HE(PTENPOLYKTOB).



1.3. K OCHOBHBIM 3agadyaM H3YUYCHHA AUCHUILIMHBI OTHOCHUTCA ITOATOTOBKA

oOyuarommxcs K

BBIIIOJIHCHHUIO  TPYJAOBBIX

poheCCHOHAILHBIMY CTAaHAAPTAMMU:

byHKIUNA B

COOTBCTCTBUH

C

HanmenoBanue
npogdeccuoHAIbHBIX

Kon, HammeHoBanme n
YPOBEHb KBATH(UKALNH
OT®, na xoropsble

Koa n nHaumeHoBaHue
TPYAOBBIX (QYHKIIUIi, HA
KOTOpble OPUEHTHPOBAHA

cranaapros (IIC) OPHEHTHPOBAaHA
AUCHUILINHA
AUCHUILUINHA
A/01.6
[Ipon3BoaCcTBEHHO-
X034HCTBEHHOE 0OecrieueHe
TEXHOJIOTMYECKUX IPOIIECCOB
A IIpUEMa, XPAaHEHUS U OTTPY3KU
DKCIuTyaTanus 00BEKTOB HeTH 1 HEPTETIPOYKTOB
npuema, XpaHEHUs U
19.022 OTrPYy3KH HedtH u A/02.6
[IpodeccuonanbHbIi HETEPOAYKTOB Benenune TeXHOIOTHYECKUX
cranaapt «Cnenuanuct 1o MIPOLIECCOB MpUEMa, XPAHEHUS
IpUEMY, XpaHEHUIO U U OTIpY3KH He(TH U
OTTpy3Ke He(TH u He(pTenpoayKTOB
HEPTENPOIYKTOBY,
YTBEPKICHHBII MPUKa30M B/01.6
MunucrtepctBa  Tpyaa u Opranuzanus JUarHOCTUKH
coLMaIbHOU 3aIUTHI 00BEKTOB MpHeMa, XPaHEHUS U
Poccuiickoit ®enepauuu ot OTIpy3KU HE(PTEMPOAYKTOB
19 mapra 2015 r. Ne 172n
(3aperucTpupoBaH B B/02.6
MMUHUCTEPCTBOM  FOCTUIIUU BrinosineHne MeponpusaThii mo
Poccuiickoit @eneparuun 01 Kowtpo TOXITMHECCKOTO MIPOJICHUIO CPOKA CITY>KOBI
COCTOSIHUS 00opy10BaHuUs

anpens 2015 r.,
peructpanioHHbIN Ne 36688 )

00BEKTOB NIpHUEMa, XpaHEHUs

000py10BaHUS OOBEKTOB
npreMa, XpaHeHUS ¥ OTTPY3KU

W ompysku  megmn  u HedTH U HeDTEPOIYKTOB
He(PTENPOAYKTOB
B/03.6
ATtTtecrtanust 00bEKTOB MIpUEMa,
XpaHEeHHUs U OTTPY3KH HEPTH U
HEPTETPOIYKTOB
19.029 B B/01.6
[IpodeccuonanbHbIi OOecneueHne 3KCIUTyaTalluu OO6ecneueHne paboThI
ctanaapt «CHenuanucT 1o | TEXHOJOTHYECKOTO TEXHOJIOTHYECKOI0
DKCILTyaTalluu 000pyI0BaHUS I'PC, | obopynoBanus I'PC, ornensHo
TEXHOJIOTUYECKOTO oraenbHO  crosimux  ['PIL, | crosmmx I'PII, y310B yuera u
000py10BaHUS y3JI0B ydera u penyuHupoBaHus rasza B

ra3opacnpeIeTuTeIbHBIX
CTaHIINH, OTHEILHO CTOSIIUX
ra3operyasaTOPHBIX IYHKTOB,

y3J10B ydera U
peayLMpPOBaHUS rasay,
YTBEPKACHHBIN IIPUKA30M
MuHucrepctBa Tpyaa M

peaylpOBaHUs Ta3a

3aJaHHOM TE€XHOJIOTHYECKOM
pexxume

B/02.6
OOGecrieueHNE BBITTOTHCHHS
paboT 1Mo TEXHUYECKOMY
00CITyKMBaHUIO U PEMOHTY




HaumeHoBaHue
npogeccnoHAIbHBIX
cranaaptos (I1C)

Koa, HauMeHoBaHHE U
YPOBeHb KBAJTU(PUKALTMHT
OT®, na xkoTopsbIe
OpPHEHTHPOBaHA
AUCUUIJIMHA

Kon u HanmeHoBaHue
TPYAOBBIX (YHKIM, HA
KOTOpbI€ OPHEHTHPOBAHA
AUCHHUILIMHA

conranbHoi 3amuTel PO ot 9
asrycra 2022 r. N476H
(3aperucTpupoBaHo B
Muntocte PD 9 centsabps
2022 r., peructpaiiioHHBIN N
70021)

(manee - TOwuP),
JTMAarHOCTUYECKOMY
obcnenosanuto (nanee - J10)
TEXHOJIOTHYECCKOTO
ob6opynosanus ['PC, oTnensHO
crosimx I'PII, y310B yuera u
peAyLIMPOBAHUS Ta3a

B/03.6
Benenue nokymentauuu mno
conpoBoxaeHuto TOuP, /10
TEXHOJIOTHYECKOIO
ob6opynosanus ['PC, oTnenbsHO
crosimmx ['PII, y30B yuera u
peayLHUpOBaHUS raza

B/04.6
IloaroToBKa NMpeIOKEHUHN 11O
MOBBIICHHIO 3P PEKTUBHOCTU

SKCILTyaTaluu
TEXHOJIOTMYECKOI0
obopynosanus ' PC, oTnensHO
crosawmux [ 'PII, y3moB yuera u
peayLuupoBaHus ra3a

C

OpranuzanuoHHO-
TEXHHYECKOE
COIIPOBOXKJICHUE
AKCIUTyaTaluu
TEXHOJOTHYECKOTO
o0opyI0BaHuUs I'PC,
otaenbHo  crosmux  I'PII,
Y3JIOB ydeTa i
peayLrpOBaHUs raza

C/01.6
Kountposb BbinoaHeHUS
MIPOU3BOICTBEHHBIX
rokKasareJeu
MoJipa3iesIeHUusIMU 110
JKCIUTyaTaluu
TE€XHOJIOTHYECKOI0
obopynoBanus ' PC, otnensHO
crosimx ['PII, y310B yuera n
peayLHUpOBaHUs raza

C/02.6
Opranu3anuoHHO-TEXHUIECKOE
obecneucuue TOuP, 10
TEXHOJOTHYECKOTO
obopynoBanus ' PC, otnensHO
crosimmx ['PI1, y310B yuera n
penylnupoBaHus rasa

C/03.6
Pa3paboTka u BHenpeHue
MPEUI0KEHUH 110




Koa, HauMeHoBaHHE U
Kox n HamMeHOBaHHe

HaunmeHnoBanue YPOBeHb KBAJIU(PUKALMHU .
TPYAOBbIX (YHKIMI, HA
npogeccnoHAIbHBIX OT®, na koTopbie
KOTOpPbIe OPUEHTHPOBAHA
cranaaptos (I1C) OpPHEHTHPOBAHA
AUCIHHUIJIMHA
AUCIHHUILJIMHA

3¢ pexTuBHOMY U
MEePCIEKTUBHOMY Pa3BUTHIO
JKCIUTyaTaluuu
TEXHOJIOTMYECKOTO
ob6opynosanus ['PC, oTnensHO
crosimx I'PII, y310B yuera u
peayLHMpOBaHUS raza

1.4. Komnerenuuu oOywaroierocs, (GpopmMupyembie B pe3yibTaTe OCBOCHHUS

JUCIUTIIINHBI
HaumeHnoBanue
Koa n HanmeHoBanue
KATEeropuu Koa n HanumenoBanue Ilepeyens miIaHUpPYeMBbIX
" HHIUKATOPA 10CTHKEHHS
(rpymnmsr) KOMIIE€TeHII U pe3yJIbTATOB 00y4eHHs
” KOMIIeTeHIIUH
KOMIIeTeHI Ui

IIpumenenue OIIK-1. OIIK-1.1 3HaTh | Ha Ypo6He 3HaAHUL
¢ynnamentanpHbix | CriocobeH pemaTs | NpUHIUNHATIbHbIE 3HATh: OCHOBHBIC MOJIOXKEHUS
3HAaHUHI 3aJa4, OTHOCSIIHECS K | OCOOEHHOCTH COBPEMEHHOU TEOPUH CTPOCHUS
npodeccroHaNbHON MO/JICTUPOBAHHS aToMa, XHMMHYECKOH  CBs3H,
ACATCIIBHOCTU, NPHUMCHIA MAaTEMaTUYCCKHUX, OHCPICTUKHU n KHUHETHKHU
METOJBl MOJETHPOBAHMSA, | PU3NUECKUX M XUMHUYECKHX | XMMHYCCKHX peaKIuid,
MaTeMaTHIecKOro MIPOLIECCOB, XUMHYECKOTO paBHOBecHS,
aHammusa, IpeJHa3HAYECHHBIE JUI | TEOpHU pacTBOpOB,
€CTECTBEHHOHAy4YHbIE€ ¥ | KOHKPETHBIX 3NEKTPOXUMUH, a TaKKe
0OIIeHHKEHEPHbIE 3HAHHS | TEXHOJOTHYECKHX OCHOBHBIE COEIMHEHUs
IIPOLIECCOB, 3JIEMEHTOB, ux
KJIacCU(DUKAITUIO "

XMMHUYECKHUE ITPEBPAILICHUS,

Ha YpoGHe YMeHull
YMETb: OTIPENETATh
XUMHYECKHE CBOMCTBA

JJIEMEHTOB U HX COEIUHEHHI
nmo mnonoxeHuto B [ICD, mx
BIIMSHUE Ha cucTeMy,
HalpaBJICHUEC XUMHWUYECCKUX
B3aUMOACHCTBUN,  KUCIOTHO-
OCHOBHOHM ~ XapakTep Cpensl,
BO3MOYKHBIE moOoYHBIE
npouecchl  (KOppO3MOHHBIE U
Ip.) W TpeicKasblBaTh HUX
BIMSHUE Ha TEXHOJIOTUYECKUI
MPOIIECC, OKPYXKAIOIIYI0 Cpeay
u YeNoBeKa, mpearath
CrocoObl 3allUTHl OT HHX, a
TaKxKe MPUTOTABIINBATh
pPacTBOpBI HY>KHOI
KOHIIEHTpAallUl M OIpPEJENATh
ee JH0OBIM JIOCTYITHBIM
MeToAOM  (TUTpOBaHHe, C
MOMOIIBI0 apeoMeTpa U T.X.),
U3MEPSTH pH BOJIHBIX
PacTBOPOB 3JIEKTPOJIHUTOB,;




HaunmeHoBaHnue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Kon n HammMeHoOBaHHe
KOMIIETEHIIH I

Koa m HauMeHOBaHHe
HHIMKATOPA JOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpPyeMbIX
pe3yJIbTAaTOB 00y4YeHust

HA YPOBHE HABIKOG
BIaJeTh: METOJaMM pacuera
KHHETHYECKHX u
TCPMOANMHAMHNYICCKUX

XapaKTEPUCTUK  XUMUYECKHUX
peakuui, pacuera
KOHLEHTpalUui pacTBOPOB U
KOJIMYECTB pearupyromux u
o0pa3yromuxcss BEIEeCTB  II0
XUMHYECKOMY YpaBHEHHUIO,
pacuera ToKa3aTesns
KHCIOTHOCTH CpeIbl, pacdera
OJIC m OKHCIIUTEIbHO-
BOCCTaHOBHTEIHHBIX

MMOTEHIIMAJIOB PEaKLUN

OIIK-1.2 VYmetb
HCIO0JIb30BaTh OCHOBHBIC
3aKOHBI JHUCIUILINH
HMHXEHEPHO-MEXaHUUECKOT0
MOy IS,

Ha ypo6He 3HaAHUlL

3HATb. OCHOBHBIC IIOJIOKCHUS
COBPEMEHHOH TEOPUH CTPOCHUS
aToMa, XMMHYECKOH  CBs3H,
SHEPreTUKU u KMHETHKHU

XUMHYECKUX peakuui,
XUMHUYECKOTO paBHOBecwus,
Teopuu pacTBOpOB,
3JIEKTPOXUMHUH, a TaKxe
OCHOBHBIE COCJIMHEHUS
3JIEMEHTOB, 170'¢
KJIaccu(hUKaIUio "
XUMUYECKHE NTPEBPALLEHUS;

Ha yposHe Y MeHull

YMETb: ONPENENITh
XUMUYECKHE CBOICTBa

JJIEMCHTOB M WX COCIAWHCHHUI
nmo mnonoxeHuto B [ICD, mx
BIIUAHUC Ha CHUCTEMY,
HaTpaBJICHUC XUMUYECKUX
B3aUMOJCHUCTBUH,  KHCJIOTHO-
OCHOBHOI  XapakTep Cpensl,
BO3MOYKHBIE moOOYHBIE
mporeccs  (KOPPO3HOHHBIE U
Ip.) Y TPEAcCKa3blBaTh UX
BIHMSIHAC HAa TEXHOJOTUYCCKUHN
MPOIIECC, OKPYKAIOIIYI0 Cpexy
" YeIoBEKa, mpeJyiarath
CIOCOOBI 3aIlUTHI OT HHX, a
TaKXeE IIPpUroTaBJInBaTh
pacTBOpEI HY>KHOH
KOHIIGHTPAIlMA ¥ OIIPEIEIIATh
ee T0OBIM JOCTYITHBIM
MEeToAOM  (THTpOBaHHE, C
MOMOIIBIO apeoMeTpa U T.1.),
HU3MEPATH pH BOJTHBIX
PacTBOPOB JIEKTPOIHUTOB;

Ha ypo8He HABbIKOG

BIANETh: METOJAMH pacyera

KHUHETUYECKUX u
TEpPMOANHAMUYECKHUX

XapaKTepUCTUK  XHMHYECKUX
peakiui, pacuera




HaunmeHoBaHnue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Kon n HammMeHoOBaHHe
KOMIIETEHIIH I

Koa m HauMeHOBaHHe
HHIMKATOPA JOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpPyeMbIX
pe3yJIbTAaTOB 00y4YeHust

KOHIIEHTPAI[Mid PACTBOPOB U
KOJIMYECTB  pPCarupymoImx ¢
00pa3yIoNIMXCsl  BEIIECTB  I10
XUMHYECKOMY YPaBHEHHIO,
pacuera mokasareJst
KHCIIOTHOCTH CpeJibl, pacuera
OIC wu OKHCIIUTEIbHO-
BOCCTaHOBHTEIBHBIX

MOTEHIMAJIOB PEaAKIIUi

OIIK-1.3 YmeTsb
UCTIONB30BaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JIICLIUIIINH, IpaBUiIa
MOCTPOEHHUA  TEXHHUUYECKHUX
CXEM U uepTexei

Ha YyposHe 3HaAHULL

3HAaTh. OCHOBHBIE TIOJIOKCHUS
COBPEMEHHOMN TEOPHUH CTPOCHUS
aroMa, XHUMHYECKOM  CBSI3H,
SHEPreTUKU u KHUHETUKHU

XUMHUYECKHUX peakuui,
XUMHYECKOTO paBHOBecwus,
TEeOpun pPacTBOpOB,
3JIEKTPOXUMHUH, a TaKXKe
OCHOBHBIC COCIMHEHUS
3JIEMEHTOB, Hx
KJIacCU(DUKAITUIO "
XUMHYECKIE TIPEBPAICHHUS,

Ha yposHe YMeHull

YMETh: ONpeaeNsTh
XUMHYECKHUE CBOMCTBa

JJIEMEHTOB U HUX COEIUHECHUH
nmo mnonoxeHuto B [ICD, mx
BIIUSTHUE Ha CUCTEMY,
HalpaBJICHUEC XUMHNUYECCKUX
B3aUMOJEHCTBUM,  KUCIOTHO-
OCHOBHOHM  XapakTep Cpensl,
BO3MOYHBIE 1oOoYHbIE
npouecchl  (KOppO3MOHHBIE U
IIp.) W TpeACcKasblBaTh MX
BIMSHUE Ha TEXHOJIOTUYECKUI
IIPOLIECC, OKPYXKAIOLIYI0 Cpeay
u YenoBeKa, mpeiarath
CHoCcOOBI 3alIUTHI OT HHX, a
TaKxe MIPUTOTABIINBATH
pPacTBOPBI HYKHOM
KOHUEHTPAllUu U ONPEAEIATh
ee JIHOOBIM JOCTYITHBIM
MeToAOM  (TUTpOBaHHe, C
MOMOIIBIO apeoMeTpa U T.I.),
A3MEPSTH pH BOJIHBIX
PacTBOPOB 3JIEKTPOIUTOB;

HA YpOBHE HABLIKOG

BIIQJIETh: METOJAMM pacuera

KHUHETUYECKUX u
TCPMOANHAMHNYICCKUX

XapaKTepUCTUK  XUMHUYECKUX
peakiui, pacueta

KOHLEHTpallui pacTBOPOB U
KOJIMYECTB pEarupyromux u
00pa3yIOMmMXCsl BEMECTB  II0
XUMHYECKOMY YpaBHEHHUIO,
pacuera ToKa3aTens
KHUCIOTHOCTH CpeJibl, pacyera




HaunmeHoBaHnue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Kon n HammMeHoOBaHHe
KOMIIETEHIIH I

Koa m HauMeHOBaHHe
HHIMKATOPA JOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpPyeMbIX
pe3yJIbTAaTOB 00y4YeHust

OHC wu OKHCITUTEIHHO-
BOCCTaHOBHTEIbHBIX
MOTCHIMAJIOB PEeaKIuil

OIIK-1.4 Bagers
OCHOBHBIMH METOJaMHU,
HCTOJIb3YEMBbIMH T€0JIOTaMH,
I/IHTepHpeTaHI/IH JAHHBIX
reo(hU3NICCKUX
HCCJICIOBaHUH, TEXHHUKO-
SKOHOMHYECKOTO0  aHaju3a,
HaBbIKAMU COCTaBJICHUS
pabounx MPOEKTOB B COCTaBE
TBOPUYECKON KOMaH/bI,

Ha ypoeHe 3HaAHUL

3HATb: OCHOBHBIC IIOJIOXKCHUSA
COBPEMCHHOW TCOPHH CTPOCHUS
aToMa, XHMHYECKOH  CBS3H,
SHEPTeTUKU u KHUHETUKH
XUMUYECKUX peaKImid,
XUMHYECKOTO paBHOBecHS,
TCOpUH pPacTBOpOB,
3IIEKTPOXUMHUH, a TaKXKe
OCHOBHBIC COETUHEHUS
3JIEMEHTOB, 1504
KJIaccu(hUKAITIIO u
XUMHYCCKIE MPEBPAICHHUS,

Ha YpoBHe YMeHULL

YMETE: OIPENEIIATh
XUMHYCCKHUE CBOWCTBa
3JIEMEHTOB M WX COCIWHCHUH
mo mnonoxeHuto B [ICD, mx
BIIASIHHE Ha CHCTEMY,
HaTpaBJIeHUE XUMHYECKUX
B3aMMOJCHCTBUH,  KHUCIOTHO-
OCHOBHOH  XapakTep CpeIbl,
BO3MOJKHBIC MOOOYHBIE
Mpouecchl  (KOPpPO3UOHHBIE U
Ip.) W TpeACKasbIBaTh MX
BJIIMAHUC Ha TeXHOJ’[OFI/I‘IeCKI/Iﬁ
MPOIIECC, OKPYKAIOIIYIO Cpemy
u YeJI0BeKa, mpeJyIarath
CIOCOOBI  3alUTBI OT HHUX, a
TaKxe MIPUTOTABIINBATH
pacTBOPEI HYXHOU
KOHIICHTPAIlUK M OIPEICIIATh
ee JTFOOBIM JIOCTYITHBIM
MeTooM  (TUTpOBaHME, C
MOMOIIBI0  apeoMeTpa W T.1.),
U3MEPSATH pH BOJHBIX
PacTBOPOB JIECKTPOJIHUTOB;

Ha ypOBHe HABLIKOG

BIIQJIETh: METOJAaMM pacyera

KHHETHYECKHUX U
TEPMOIMHAMHUIECKUX

XapaKTEepPUCTHK  XUMHUYECKUX
peaKIuid, pacdera

KOHLEHTpalui pacTBOPOB U
KOJIMYECTB pCarupymomux ¢
00pa3yIOMMXCsl  BEMIECTB  I10
XUMHUYCCKOMY YpaBHCHUIO,
pacuera ToKazartens
KHACIIOTHOCTH CpEIBl, pacdera
OJIC m OKHCITUTEIBHO-
BOCCTAHOBUTEIFHBIX

MTOTEHIIMAJIOB PEAKIIUN

OIIK-1.5 Biagets
HaBBIKAMU JIEJIOBOTO
B3aUMOJICHCTBUSA c

Ha Ypo8He 3HAHUL
3HAaTh: OCHOBHBIC IOJIOXKECHHUS
COBPEMEHHOM TEOPUH CTPOCHUS




HaunmeHoBaHnue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Kon n HammMeHoOBaHHe
KOMIIETEHIIH I

Koa m HauMeHOBaHHe
HHIMKATOPA JOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpPyeMbIX
pe3yJIbTAaTOB 00y4YeHust

cepBUCHOW  cimyxOoli
OLICHUBATb ux
PEKOMEHIALMA C  Y4ETOM
SKCTIEPUMEHTAIILHOW PabOTHI
TEXHOJIOTHYECKOTO  OTZeNa
NPENIPUATUSA

aroMa, XHMHYECKOH CBS3H,
SHEPTCTUKU u KHHETUKH
XUMUYECKHX peaKIuid,
XUMHUYECKOTO paBHOBECHSI,
TEOpHUH PacTBOPOB,
JIEKTPOXHMUH, a TaKxXe
OCHOBHbBIC COCIMHECHUS
3JIEMEHTOB, 1504
KIJ1accu(hUKAITIIO u
XUMHYCCKHE MPEBPAICHHUS,

Ha YposHe YMeHUlL

YMETh: OIIPEACIIATh
XUMUYECKHE CBOICTBa
9JIEMEHTOB M WX COCIUHCHUH
nmo mojoxenuro B IICD, ux
BIIASIHHE Ha CHCTEMY,
HaTpaBJICHUE XUMHYECKUX
B3aMMOJCHCTBUM,  KHUCIOTHO-
OCHOBHOH  XapakTep Cpelbl,
BO3MOYKHEIE MoOOYHEIE
mporeccsl  (KOPPO3MOHHBIE U
Ip.) W TpeacKasplBaTh WX
BIMSHHE HA TEXHOJIOTHYECKUI
MPOIIECC, OKPYKAIOIIYIO CPeIy
u YyeJI0BEKa, mpeJyarath
CIOCOOBI  3alUTBl OT HHUX, a
TaKxe MPUTOTABIINBATh
pacTBOPBI HYXHOM
KOHIIEHTPALIUU U OIIPENEIATh
ee JTFOOBIM JIOCTYITHBIM
METOIOM (TuTpOBaHME, C
MOMOIIBI0 apeoMeTpa U T.1I.),
HU3MEPATH pH BOJIHBIX
PacTBOPOB 3JCKTPOJIUTOB;

Ha YypoBHe HABbIKOG

BJIAICTh: METOJAMH pacyera
KHHETUYECCKHUX u
TEPMOINHAMHYECKIX
XapaKTEePUCTHK  XUMHYECKUX
peaKImid, pacueTta
KOHIIGHTPAIlMd  pacTBOPOB U
KOJIMYECTB pPCarupymoImx ¢
00pa3yIoNIMXCsl  BEIIECTB IO
XI/IMI/I‘ICCKOMY ypaBHeHmo,
pacuera MTOKa3aTest
KHACIIOTHOCTH CpEIBl, pacdera
OIC u OKHCIIUTEIbHO-
BOCCTaHOBHTEIBHBIX
MOTEHIMATIOB peaKIuit

Hcnonn3oBanue
WHCTPYMCHTOB ~ H
o0opymoBaHuUs

OIIK 4.

Cnocoben MIPOBOUTH
U3MepeHHus u
HaOJIIOICHHS,
00pabaThIBaTh u
TPEJICTABIATh
9KCIIEPHUMEHTAIbHbIC
JIaHHBIC

OIIK-4.1 3Hathb
TEXHOJIOTHIO COIIOCTABIICHUS
HPOBENICHUS THIIOBBIX
OKCIICPUMEHTOB Ha
CTaHIAPTHOM O00OPYAOBaHHU
B  Jabopatopui W  Ha
TIPOM3BO/ICTBE,

HA YposHe 3HANULL

3HaTh: BuusHUE pa3IUUHBIX
XMMHYECKHX COCIMHEHMH Ha
OpraHu3M YeJoBeKa u
OKpy>Xarontyro cpeny; Ilpasuia
paboThI B XUMHYECKON
naboparopuu; Xumudeckue
METOJIBI HeHTpanu3anun
BPCAHLIX BCIIECTB, OCHOBHEBIE
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HaunmeHoBaHnue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Kon n HammMeHoOBaHHe
KOMIIETEHIIH I

Koa m HauMeHOBaHHe
HHIMKATOPA JOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpPyeMbIX
pe3yJIbTAaTOB 00y4YeHust

(usnvyeckne ©W XUMHUYCCKHE
CBOWCTBA KOHCTPYKIIMOHHBIX U
JKCIUTYaTalMOHHBIX
MaTepHaioB

Ha yposHe Y MeHull

yMeTb:  PemaTp  THUIIOBBIC
3amaud = [0  JOMYCTUMOMY
COJICPKAHUIO BPEIIHBIX
BEIIECTB B BO3IyXe paboueit
30HBI, CTOYHBIX BOJIaX W MOYBE
B Xxole mnpodeccCHOHATBHOMN
JIEATCIHLHOCTH, O11eHUBATD
pe3yJIbTaThl 51 BBIOMpATh
ONTUMANIFHOE pelIeHNe TpH
pa3paboTke Mep 1mo O6e30macHoN
pabote c BpEIHBIMU
BEIIECTBAMH W 3allUTe OT
BO3MOYHBIX MOCTICICTBHIA
aBapuit B xoze
npodeccroHaIbHON
JIESATEILHOCTH, KommnekcHo
000CHOBBIBATh BBIOOD
KOHCTPYKIIMOHHBIX u
IKCIUTYaTallHOHHBIX
MaTepHaJioB Ha OCHOBAaHUH HX
XUMHYCCKHIX CBOWCTB,
OIICHUBATh  pPE3YJIbTAaThl U
BBI6I/IpaTB OIITUMAJIBHBIC
KOHCTPYKIIMOHHBIC MaTCPUAJIbI
Ha yPOBHE HABLIKOG

BJIAJIETh: Hasrpikamu
TIPOBEICHUS aHam3a,
KOMIUIEKCHOTO ~ 0OOCHOBaHUS
MPUHUMACMBIX pCIICHMIA,
CaMOCTOSATEIILHOTO TOKCKa
myTeu OpraHu3anuu
MEpONPHUITHH 10 Oe30macHoi
pabote c BpEIHBIMU
BEIIECTBAMH W 3alluTe OT
BO3MOYHBIX TTOCTICICTBHIA
aBapuit B Xoe
npoQeCcCUoHATBHOM
JIESITeTbHOCTH; Metonamu
OLICHKHN CBOMCTB XHMMMYECKHUX
BCIIIECCTB u KOMIIJICKCHBIM
MMOIXOJIOM K mosoopy
SKCIUTYaTallHOHHBIX u
KOHCTPYKIIMOHHBIX MAaTEPHUAIOB
JUTS IPOCKTHPYEMBIX O0BEKTOB;

OIIK-4.2 Ymetb
o0OpabaTbIBaTh  pe3yJbTaThI
Hay4HO-HUCCIIEA0BATENBCKOM
JACATCIBbHOCTH, HCIOJIB3Ys
cTaHIapTHoe 00OpyIOBaHUE,
TpUOOPHI 1 MATEPHAIIBL,

Ha ypoeHe 3HaAHUl
3HaTh: [IpaBmna paboTel B

XUMUYECKON naboparopuu;
XUMUUYECKHe METO/bI
HEeHTpamu3amm BPEIHBIX
BEILIECTB; OCHOBHEBIE

(I)I/I3I/I‘JCCKI/I€ n  XHUMHYCCKHUC
CBOICTBa KOHCTPYKIIMOHHBIX H
OKCILTYaTallMOHHBIX
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HaumenoBanue

KaTeropuu Koa n nammeHoBaHue
(rpymnmsr) KOMIIeTeHI U

KOMIIEeTEeHIUii

Koa m HauMeHOBaHHe
HHIMKATOPA JOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpPyeMbIX
pe3yJIbTAaTOB 00y4YeHust

MaTepHalioB
Ha yposHe Y MeHUll

YMETh: OICHHUBATH PE3YJIbTATHI
u BBI6I/IpaTI) OIITUMAJIBHOC
pelieHre mpu pa3padoTKe Mep
mo ©Oe3omacHOi paboTe C
BPEIHBIMH  BEIIECTBAMH U
3alIuTe oT BO3MOYKHBIX
MOCJIEACTBUM aBapuil B Xole
npogeCcCUoHATBHOMN
JesTenbHOCTH;  KOMIUIeKCHO
000CHOBBIBaTh BBIOOp
KOHCTPYKIIMOHHBIX u
IKCIUTYaTallHOHHBIX
MaTepHajioB Ha OCHOBAaHUH HX
XUMHYECKIX CBOWCTB,
OIICHUBATh  pPE3yNbTaThl |
BBIOUpATH ONTUMAJIEHBIC
KOHCTPYKIIMOHHBIC MaTePHAJIbI
Ha ypo8He HABbIKOG

BlIaJieTh: MeTogamMu OIEHKU
CBOWCTB XMMHYECKHUX BEIICCTB
U KOMIUIEKCHBIM IIOAXOIOM K
Mo00pPY IKCILTYATAIMOHHBIX U
KOHCTPYKIIMOHHBIX MAaTEPHUAIOB
JUTSL IPOCKTHPYEMBIX O0BEKTOB;

Ha ypoeHe 3HaAHUU
3HaTh: OCHOBHBIE (PU3MUECKUE
u XUMHUYECKHUE CBOMCTBa
KOHCTPYKIIMOHHBIX u
SKCIUTYaTallHOHHBIX
MaTepHUaJioB
Ha YpoBHe YMeHULL
YMETb: KommuiexcHo
000CHOBBIBATh BEIOOpP
OIIK-4.3 Brnaners | KOHCTPYKIIMOHHBIX u
TEXHUKOI AKCIUTYaTAI[HOHHBIX
AKCIICPUMCHTHPOBAHHS ¢ | MarepuaioB Ha OCHOBaHHU WX
WCTIONB30BaHUEM  TAKETOB | XUMHYECKHUX CBOWMCTB,
porpamMm OIICHUBATh  pPE3yNbTaThl |
BEIOMpATH ONTUMAITEHBIE
KOHCTPYKIIMOHHBIC MaTePHAJIbI
HA ypo8He HABbIKOG
BIameTh: MeTomaMHu OLECHKH
CBOMCTB XMMHUYECKHX BCIICCTB
U KOMIUIEKCHBIM IIOAXOJOM K
Moa00py IKCILTYaTallMOHHBIX U
KOHCTPYKIIMOHHBIX MAaTEPUAIOB
JUTS IPOCKTHPYEMBIX O0BEKTOB;

2. Mecto nucuuninubl B cTtpykrype OITOII

JucuuminHa «XuMHs) pealu3yercs B paMmKkax oOs3aTenbHOM dactu bioka 1
«ucuunmuael (MOAyJIs)» MporpaMMmbl OakajiaBpuara.

JucuuninuHa npenogaercs o0yyarolnuMcsl 0 O4YHO-3a04HOM (opme — BO 1
ceMecTpe.
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JucrumuinHa «XuUMUS) SBISETCS MPOMEXKYTOYHBIM STaroM (HOpMUPOBAHHUS
komnereHiuii OIIK-1, OITK-4 B nponecce ocBoerust OITOII.

Hucuuminna «XuMUS» OCHOBBIBACTCSI HAa 3HAHMUSIX, YMEHHUSX U HaBBIKaX,
NPUOOPETEHHBIX MPU HU3YYEHUM JUCHMIUIMH: Martemaruka, Pu3uka, U SABISIETCA
MPEAICCTBYIONMICH I U3yUYeHUS JUCHUIUIUH: XuMusl HeTu u raza, TeopeTudeckas
MexaHuka, ComnpoTUBICHHME MaTepuasoB, MeTposiorusi, CTaHaapTu3anus |
cepTuduKanus, OJIEKTPOTEXHUKA U DJIEKTPOHMKA, TerIoTeXHHUKA, yueOHas
MPaKTHKA: 03HAKOMUTEJIbHAS (cTarmoHapHasi, BbIE3/THA) MIPaKTHKA,
['ocymapcTBeHHass WTOroBasi arTrecTaius: MOArNOTOBKA K clJadye W cjaada
roCcyJJapCTBEHHOTr0 3K3aMeHa, ['ocy1apcTBEHHAas: UTOrOBasi aTTECTALIMS: BBIIIOJHEHHUE,
MOJATOTOBKA K TMPOIEAYpPE 3alllUThl M 3allUTa BBIMYCKHOW KBaTU(UKAIMOHHOU
paboTHI.

dopMoil MPOMEKYTOUHON aTTECTAIIMM 3HAHUN 00ydaeMbIX MO OYHO-3a0YHOM
dbopme 3ader B 1-M cemecTpe.

3. O0beM IUCHUIIIHHBI

OO6miast TpyA0€MKOCTh JIUCHUIUIMHBI COCTaBseT 3_3aueTHbIX enuHuiibl (108
aKaJIeMUYECKHX Jaca), B TOM YHCIIe

04H0-3204Hasi Gpopma 00yUYeHMSI:

Cemectp 1
JICKOIUHN
n1abopaTopHbIe 3aHATHS 6

CEMHUHAPHI M TPAKTUICCKHIEC 3aHITHSI
KOHTPOJIb: KOHTaKTHasi paboTa
KOHTPOJIb: CAMOCTOSITEIbHAs paboTa 36
pacueTHo-rpaduueckre padoThl, KYpCOBbIE paOOTHI (IIPOCKTHI): KOHTAKTHAs paboTa
pacueTHO-rpaduvecKkre paboThl, KypCOBbIe pabOThI (IIPOCKTHI): CAMOCTOSTEIbHAS
paborta

KOHCYJIbTAIIUU 1
Konmaxmnas paboma 12
Camocmosmenvhas paboma 59

Bua npoMexxyTouHoit arrectanuu ((opMa KOHTPOJIS): 3a4eT
4. Cogep:xanue TUCHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jaesiam)

OuHo-3a04yHasi Gopma o0yueHus

KonnuectBo yacoB Kox
KOHTaKTHas pabora UHAUKATOpa
Tema (p%ﬂeﬂ) CEMHHAPBI U EAMUCITIE T OCTHIKCHUM
meku | 1aGopaTopHpt TIPaKTHYCCKHE Has pa60Ta A

" € 3aHATUS JU—— KOMIICTCHIINHU
1. OcHOBHBIC TIOHATHS W 3aKOHBI 1 0 - 12 OIIK-1.1,
xumuu. Ilepuoanueckas cucrema OIIK-1.2,
AUN. MengeneeBa. CrpoeHue OIIK-1.3,
aToMa W CTPOCHHME MOJIEKYl U OIIK-1.4,
BEILECTBA. OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
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Tewma (pazgein)

KonnuectBo yacos

KOHTaKTHas paboTa

JICKOH

CEeMHHAphI I
TIPAKTHYECKUE
3aHATHS

11a00paTOPHEI
© 3aHATHS

CaMOCTOSITENb
Hasi paboTa

Kox
WHIUKATOPA
JOCTHKCHHI

KOMITCTCHITUHA

OIIK-4.3

2. XumMuyeckas TEpMOAMHAMUKA.
XuMuueckas KMHETHKA.
XuMHYECKOe u dazoBoe
paBHOBECHE.

13

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,

OIIK-4.3

3. OOmme cBOHCTBa pPacTBOPOB.
JII/ICHepCHBIe n KOJIJIOUAHBIC
CHCTEMBI. PactBopsI
HEIJIEKTPOJIUTOB U 3JIEKTPOJIUTOB.

13

OIK-1.1,
OIIK-1.2,
OIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIK-4.1,
OIK-4.2,

OIIK-4.3

4 .OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKUUU U
AJIEKTPOXUMHUUECKHUE TIPOIIECCHI.

13

OIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIK-4.1,
OIK-4.2,

OIIK-4.3

Koncynpranum

Kontposs (3a4er)

36

OIK-1.1,
OI1K-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIK-4.1,
OIK-4.2,

OIIK-4.3

UTOrOo

12

59

5. Oobpa3oBaTeibHbIE

ANCIHHUIIJINHBI

TEXHOJIOI'NH,

NMPUMEHSIEMBIC

npu

0CBOCHHNMU

MCTOI[I/IKEI npenogaBaHust AWUCHUIUIMHBI M pPCaIn3alnsd KOMIICTCHTHOCTHOTO
nmoaxoaa B M3JIOKCHHUHU W BOCIIPUATHHU MATCpHaJIa IMPECAYCMATPUBACT HUCIIOJIBL30BAHHC

cienyrommx (GopM TOpoOBENEHUS TPYIIOBBIX,

3aHATUA

Pa3BUTHA HpO(I)CCCI/IOHaJIBHBIX HaBBIKOB O6Y‘I&IOIHI/IXC$I:

14
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- BO BpeMs JICKIIMOHHBIX 3aHATHA HUCIOJB3YIOTCS TPE3CHTAIlUU ¢
MPUMEHEHUEM CIIAlIOB ¢ TpauuecKuM U TaOJIMYHBIM MaTEepUajIoM, a Takke pazoop
TUMIAYHBIX CUTYyallMii, YTO TIOBBINIAET HATIATHOCTh MW  HWHGOPMATHUBHOCTH
UCII0JIb3yEMOTr'0 TEOPETUYECKOT0 MaTeprara;

- TPAKTHUYECKUE 3aHATUS NPEeAyCMaTPUBAIOT HCMOJIb30BAHUE TPYIIOBOU
dbopmbl 00ydeHUs, KOTOpasi MO3BOJISAET CTyJeHTaM 3(PGEeKTUBHO B3aUMO/ICHCTBOBATH
B MHKPOTPYIIIIax IMpPH OOCYXJICHHH TEOPETHUYECKOTO MaTepHayia, BBIMOJHEHHE
MPAKTUICCKUX YIIPAKHCHUH;

- MCTIOJIb30BaHNE TECTOB JJII KOHTPOJIS 3HAHUM;

- IOATOTOBKA pe(epaToB U JOKIAA0B IO CAMOCTOSITENIbHON paboTe CTYJIEHTOB
U BBICTYIUICHHE C JIOKJIAQJIOM Tepe]l ayIMTOPUEH, YTO CIIOCOOCTBYET (POPMUPOBAHUIO
HAaBBIKOB YCTHOTO BBICTYIUICHHS TI0 HW3y4aeMOMl TeMe€ U  aKTUBHU3UPYET
MO3HABATENbHYIO0 aKTUBHOCTH CTYICHTOB.

B pamkax yueOHOTO Kypca Takke MOTYT ObITh OPTraHW30BAaHBI M TPOBEICHBI
BCTPEYM C  MPEACTABUTEISIMH  POCCHUUCKMX H  3apyOEKHBIX  KOMITAaHUH,
rOCYJJapCTBEHHBIX U OOIIECTBEHHBIX OpPraHU3alllii, MacTEp-KIacChl IKCIEPTOB U
CHEUATHCTOB

6. IlpakTyeckas MOArOTOBKA

[IpakTuyeckass MOATrOTOBKA peau3yeTcsl MyTeM MPOBEACHUS MPAKTUUYECKUX
3aHATUN, TPEIYCMATPUBAIOIINX yYacTHE OOYYArOIIUXCSl B BBIMOJHEHUU OTJEIbHBIX
AJIEMEHTOB paboT, CBS3aHHBIX C Oyaymied MNpopecCHOHAIBHON AESTeNIbHOCTHIO.
OO0beMm 3aHaTHil B hopme MpakTUYECKON MOATOTOBKU COCTaBIsAET 2 yac. (1Mo 3a04HOMN
dbopme 00yueHus)

OuHo-3204Has ¢popma o0yueHHsE

Bun e dopma I/IH,Z[II/I<I?;”[[Opa
Tema 3aHATHSA TBO .
3aHSATHS MIPOBEICHUS JOCTHIKEHHUI
SEIG0E KOMIICTCHIIUHU
MpakTn «["anTpBaHUYECKHUE DIIEMEHTHI. 2 NHamBmnayans OIIK-1.1,
yeckoe Onextponn3. Kopposus» Has U OIIK-1.2,
3a/1aHU (HaHHcaHI:Ie aHOJHBIX U KaTOJHBIX rpynnoBas OIIK-1.3,
pEaKLUi DIIEKTPOXUMHUYECKUX OIIK-1.4,
e npoiieccos, onpeaenenue IJC KOMaHAHas OIIK-1.5,
raJJbBAaHHYECKUX DJIEMEHTOB, paboTa ¢ OIIK-4.1,
COCTaBJICHUE CXEMbI 3/1leMeHTamMu OIIK-4.2,
TaTbBAaHUYECKUX U KOPPO3UOHHBIX AeN0BO Urpbl. OIIK-4.3
3JIEMEHTOB, PACUYETHI 110 3aKOHY e
Ddapanes)
npeanoxeHHbl
X cpeacTe
cobpatb
paboTaroLunia
rasbBaHMN4YyecK
WA 31eMEHT,
onpeaennTb
ero 34C,
paccumTaTb
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Bun oz sie dopma UH II/I<I?;”[[O a
Tema 3angaTusa TBO P 2 P

sarrois NIPOBE/ICHNUS JOCTYKCHHI
JacoB KOMIIETCHIIUN

TeopeTnyecko
e 3HaueHue,
COCTaBUTb
cxemy
ranbBaHNYecK

Oro afieMeHTa,
pabora co
CIIPAaBOYHOM
JIUTEPATypOit

7. YdeOHO-MeTOAMYECKOEe oOOecledYeHHe CaMOCTOATEJbHOM PadoThl
CTY/ICHTOB

CamocrosiTenbHas paboTa peaqu3yeTcss B paMKax MpOrpaMMbl OCBOCHHS
JTUCIUIUIMHBI B CIEAYIOMMX hopmax:

- MpopadOTKa TEMATUKHU CAMOCTOSITEILHON PaOOTHI;

- HanrcaHue pedepara;

- BBINIOJIHEHUE UHAUBUIYaJIbHbIX 33/JaHUI;

- MIOATrOTOBKA K C/Iaye 3a4yeTa.

B pamkax ydeOHOTO Kypca MpeayCMaTpUBAIOTCS BCTPEUH C TIPEICTABUTEIISIMH
PO HIBHBIX PEITPHUSITHIH.

CamocrosiTenbHas padboTa MOPOBOAUTCS € IENbI0: CHCTEMAaTH3alud H
3aKpEIUICHHUs TMOJYYEHHBIX TEOPETUYECKUX 3HAHUW U TNPAKTUYECKUX YMEHHUU
oOyyJaromuxcs; yriayOJaeHUuss U paclIupeHus TEOPETUYECKHX 3HAHUN CTYACHTOB;
dbopMHpOBaHHA YMEHHUH MCHOJIb30BATh HOPMATHMBHYIO, MPAaBOBYIO, CIPABOYHYIO
JIOKYMEHTAIMIO, YUeOHYIO U CHEIHAIbHYIO JINTEPaTypy; Pa3BUTHs MO3HABATEIbHBIX
CIOCOOHOCTEM M AaKTHUBHOCTH  OOYy4YalOIIMXCA:  TBOPYECKOW  HMHMUIIMATHUBBI,
CaMOCTOSATENILHOCTH,  OTBETCTBEHHOCTH,  OPraHU30BaHHOCTH;  (OpPMHpPOBAHUE
CaMOCTOSITETIbHOCTH MBIIICHUS, CIIOCOOHOCTEM K CaMOpa3BUTHIO,
COBEpIICHCTBOBAHUIO M CaMOOpraHu3anuu; (OpMUPOBAHUS NPO(HECCHOHATBHBIX
KOMITETEHLIN; Pa3BUTHIO UCCIIEA0BATEIBCKUX YMEHUI CTYIE€HTOB.

@®opMbI U BHIIBI CAMOCTOSITEIBHONW PabOTHI CTYJCHTOB: YTCHHE OCHOBHOW U
JOTOJHUTENBHOW JIUTEPaTypbl — CaMOCTOSATEIbHOE U3YYEHHE MaTepuana Io
PEKOMEHyEMbIM JINTEPATyPHBIM UCTOYHUKAM; paboTa ¢ OMOJIMOTEUHBIM KaTaJIOIOM,
CaMOCTOATENbHBIM 1OAOOP HEOOXOAMMOW JHMTEepaTypbl; pabdoTa CO CIOBAapeM,
CIPABOYHMKOM; TMOUCK HeoOxoaumoul wuHpopmamuu B cetu HHTepHeT;
KOHCIIEKTUPOBAaHWE HWCTOYHUKOB; pedepupoBaHHEe HCTOYHHMKOB; COCTaBJIEHUE
aHHOTALIMM K MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHUKAM; COCTABJICHHE PELICH3UN U
OT3BIBOB Ha MPOYUTAHHBIM MaTepual; cocTaBieHUE 0030pa MyOJMKaIMil MO TeMe;
COCTaBJICHHE U  pa3padoTKa TEPMHUHOJIOTHYECKOTO  CIOBaps;  COCTaBJICHUE
XPOHOJIOTMUECKOW TaOuIel, cocTaBieHue Oubnmorpaduu (6ubmuorpaduyueckon
KapTOTEKH); TMOATOTOBKA K Pa3IMYHbIM (QopMaM TeKylmed u MNPOMEKYTOUHOU
arTecTaniu (K TECTHUPOBAHMUIO, KOHTPOJIBHOW paboTe, 3a4eTy); BBIMOJTHEHUE
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JIOMAIIIHUX KOHTPOJBHBIX pPabOT; CaMOCTOSITENIPHOE BBIMIOJIHEHUE MPAKTHUECKHUX
3aJlaHui PEMPOAYKTUBHOTO THMA (OTBETHI HAa BOMPOCHI, 33/1a4d, TECTHI; BBHITIOJIHCHHE
TBOPUYECKUX 3a1aHUM).

TexHomorus opraHU3aIui CaMOCTOATEIHHONU PabOThl 00yUYaIOIIUXCSI BKITIOYAET
UCTIONB30BaHUE HMH(POPMAIMOHHBIX U MaTepPHATbHO-TEXHHUYECKUX  PECypCoB
00pa3oBaTEIBLHOTO YUpEXKACHUS: OMOIUOTEKY C YUTAJIbHBIM 3aJI0M, KOMIBIOTEPHbIC
KJIACChl C BO3MOXHOCTBbIO paboThl B UHTepHer; ayauTopuu (KJacchl) s
KOHCYJIbTAI[HOHHOM IS TEIBHOCTH.

[lepen BbIMONHEHHMEM OOYYAIOIMIMMUCS BHEAYAUTOPHOM CamMOCTOSATEIbHOU
paboThl TpernojiaBaTesib MPOBOJUT KOHCYJIBTUPOBAHHME MO BBIMOJIHEHUIO 3a/IaHMS,
KOTOpPBI BKJIIOYAET Ieb 3aJaHusi, €ro COJEp)KaHHs, CPOKU BBITIOJHEHUS,
OpPUEHTHUPOBOYHBIN 00bEM pabOTHI, OCHOBHBIE TPEOOBAHUS K pe3yJibTaTaM PabOThI,
KpUTEpPUN OILIEHKH. Bo Bpems BBHINOJHEHUS OOYYaIOMUMUCS BHEAYIUTOPHOU
CaMOCTOATEIFHOM PabOThI U MTPU HEOOXOAMMOCTH TPETIOAaBATETh MOKET TPOBOIUTH
WHUBUyaJTbHBIE ¥ TPYTIOBBIC KOHCYJIHTAIIHH.

CamocrosiTenbHass pabdoTa MOXKET OCYIIECTBIATHCS WHIWBUIYATbHO WU
rpynmnaMu oOydarolnuxcs B 3aBUCUMOCTH OT LENH, 00beMa, KOHKPETHON TEeMaTHKU
CaMOCTOSITENTEHOU PaboThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUH 00yUYatOIUXCH.

KoHntpons  caMocTosITeNIbHONW  paOOThl  CTYJEHTOB  IpEeAyCMaTpPHUBAET:
COOTHECEHHUE COJIeP KaHUs KOHTPOJIS C IeNIIMUA 00Y4eHHS; O0BEKTUBHOCTH KOHTPOJIS;
BAJTUAHOCTb KOHTPOJS (COOTBETCTBHE TPEIBSABIAEMBIX 3aJaHUA TOMY, YTO
npeanoiaraercs MpoBepUTh); AU epeHInanu0  KOHTPOJIbHO-U3MEPUTETBHBIX
MaTepHaJIoB.

@®opMBl KOHTPOJII CaMOCTOSITEJIbBHOM paboThl: MPOCMOTP U IpOBEpKa
BBITIOJIHEHUS ~ CaMOCTOATENBHOM  paboThl  TpemojaBareiieM;  OpraHu3alus
CaMOTIPOBEPKH, B3aMMOIIPOBEPKU BBHITIOJTHEHHOTO 3aJaHUsl B TPYIIE; OOCYKICHUE
pe3yJIbTaTOB BHINIOJHEHHON pa0OThl HA 3aHSATUH; MPOBEICHNE MUCbMEHHOTO OMpPOCa;
IPOBEJCHHE YCTHOTO ONpOCa; OpraHu3alus W TPOBEACHHE WHANBUAYAIBHOTO
co0eceloBaHusI; OpraHu3allus U MPOBEJeHUE cOOeCeIOBaHUsI C TPYNIIION.

Ne

w/n Buj yue6Ho-MeTOoqMYeCKOr0 00ecneyeHust

1 KonTponbHble 3aganust (BapuaHThl).

2 TecroBble 3a1aHus.

3. Bonpocs! 1151 caMOKOHTPOJISL 3HAHUH.

4 Temsbl nokIIa108B.

5 3anaHus Ui HOATOTOBKY K IPOMEKYTOUHON aTTeCTalluy 10 AUCIUILINHE
' (Bompocs! k 3auety)
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8. ®oH OLEHOYHBIX CPEICTB JISl MPOBEACHUS TEKYLIer0o KOHTPOJS yCIeBAeMOCTH, IPOMEKYTOYHOH ATTeCTAIMHU
10 UTOraM OCBOEHHUS U CIHUILINHBI

8.1. [TacnopTt oHIa OLIEHOYHBIX CPEACTB

KonTponupyemsie pasness
(TeMBI) TUCIIUTUTHBI

Ko 1 HauMeHOBaHHE KOMIIETEHIIUU

NHaukaTop TOCTHKEHUST KOMITETCHITUI

HaunmenoBanue

OLICHOYHOI'0 CPCACTBA

1. | OcHOBHEIE MOHATHUA U 3aKOHBI
XUMUH. [lepuoanueckas
cucrema JI.I. Menaeneesa.
Crpoenue atoma U CTPOCHHE
MOJIEKYJ U BEIECTBA.

OIIK-1.

Crnocoben pemarhb 3a/1a4u,
OTHOCSIIMECS K POoQecCHOHATHHOM
NeSITeIbHOCTH, TPUMEHSS METOJbI
MOJICIIUPOBAHMS, MaTEeMaTHIECKOTO
aHajM3a, ECTECTBEHHOHAYYHbIE W
0OLIeMH)KEHEPHbIE 3HAHUS

OIIK 4.

Crioco6eH mpOBOAUTH U3MEPEHUS U
HaOmroeHusi, oOpabaThiBaTh |
MPECTABIATh AKCIEPUMEHTATHHBIE
JTAaHHBIC

OIIK-1.1
0COOEHHOCTH
MaTEMATHYCCKUX,

3HaTh  TPHUHIUHATHHBIC

MOJICTTUPOBAHUS
(bu3mIecKux u
XAMHYECKHUX MIPOIIECCOB,
MpeIHa3HAaYeHHBIE  JUISI  KOHKPETHBIX
TEXHOJIOTHYECKUX MPOLECCOB,

OIIK-1.2 YMeTh HCII0JIL30BaTh
OCHOBHEIC 3aKOHBI IUCIIUATUINH
WH)XEHEPHO-MEXaHUYECKOTO MOTYJIA,

OIIK-1.3 VYMmeTh HCITOJIL30BATh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTHACIUILUINH, npaBuiia MOCTPOCHUS
TEXHUYCCKHUX CXEM U YepTeKei

OIIK-14 Bnaners OCHOBHBIMH
METOJaMH, HCIOJIb3YEMBIMU TE€0JOTaMU,
WHTEPIIPETAlMA JTAHHBIX T€O(U3UUECKUX

HCCIICJOBAHHUIM, TEXHUKO-
HSKOHOMHYECKOTO  aHaju3a, HaBBIKAMU
COCTaBlieHUs] pabo4yMx IMPOEKTOB B

COCTaBE TBOPYECKOW KOMAHJIBI,

OIIK-1.5 Bnagets HaBBEIKAMU JEJI0BOTO
B3aUMOJICHCTBHS C CEPBUCHOMN CITyk00ii 1
OLICHMBATh UX PEKOMEHJALNU C YYETOM
JKCIIEPUMEHTAIBHON paboThI
TEXHOJIOTMYECKOTr0 OTJeNa MPEAITPUATUS

OIIK-4.1 3HaTh TEXHOJIOTUIO
CONOCTABJICHHSI TPOBEJCHUS  THUIIOBBIX

WHAWBUYAJbHbBIC
KOHTPOJIbHBIE
pedepar;
cobeceqoBaHuE;
3auer.

paboThI;
YCTHBIM  OIpOC,

TECT,




KonTponupyemblie pazneinbl

HanmeHnoBanue

No Kon n HaumeHoBanue komnereHuu | MHAMKATOP JOCTUAKEHUS] KOMIIETEHIIUN
(TeMbl) TUCIUTUTHHBI OIIEHOYHOTI'O CPEICTBA
SKCIEPUMEHTOB Ha CTaHJIaPTHOM
o0OpyI0BaHWM B JIa0OpaTopuu W Ha
MIPOU3BOJICTBE,
OIIK-4.2 YmMmetb 00pabaThIBaTh
pe3yabTaThl HAy4YHO-UCCIEI0BATEIbCKOM
NEeSITeIbHOCTH, HCIIONIb3Ysl CTaHIapTHOE
o0opyaoBaHue, MpuOOPHI U MaTEPUAIIBI,
OIIK-4.3 Bnanets TEXHUKOU
IKCIIEPUMEHTUPOBAHUS c
HCI0JIb30BaHUEM TIAKETOB NMPOTrPaMM
2. | Xumnueckas OIIK-1. OIIK-1.1 3HaTh mNpUHIMOHAIBHBIE | MHANBUyalIbHbIE
TEPMOJUHAMHUKA. Crniocoben pemiathb 3a/la4yM, | 0COOEHHOCTHU MOJICTTUPOBAHUS | KOHTPOJIbHBIE paboTHI;
Xumugeckas KHHETUKA. | OTHOCAIINECS K MPOo(ecCHOHAIBHON | MAaTeMAaTUYECKHUX, (buznuecKux u | pabouas TeTpaib
Xumuyeckoe U $a30oBo€ | IEATEIbHOCTH, NPUMEHSAS METOAbl | XUMHUECKHUX MIPOLIECCOB, | (OTAETHHBIN Martepuan);
paBHOBECHE. MOJICTTUPOBAHUS, MATEMAaTUYCCKOTO | MpeJHA3HAYCHHBIE  JJII  KOHKPETHBIX | pedepar; YCTHBIH Ompoc,
aHalln3a, €CTeCTBEHHOHAYYHbIE M | TEXHOJOTHYECKHX MPOIECCOB, co0ecel0BaHuE; TECT,
001IIeH)KEHEPHBIC 3HAHUS OIIK-1.2 Ywmetp HCMOJIb30BATH | 3a4eT.
OIIK 4. OCHOBHBIE 3aKOHEI JUCILIAIIIINH
CriocoOeH TIPOBOIUTH M3MEPEHUS M | HH)KEHEPHO-MEXaHUIECKOTO MOJIYIIS,
HaOMrOZICHUsI, 00pabaThiBaTh M| OIIK-1.3 YMmeTs HUCHOJb30BaTh
MPEJICTABIATh JKCIICPUMEHTAIBHBIC | OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTaHHBIE JTUCIUILINH, npaBuia MTOCTPOCHHUS
TEXHUYECKHUX CXEM U YepTEekKen
OIIK-1.4 Bnanerts OCHOBHBIMH

MCTOAaMH, HCIOJIb3YCMBIMH TI'COJIOraMHU,
HHTCPIPCTAIUN JaHHBIX FeO(l)I/BI/I'-IeCKI/IX

HUCCIEIOBAHNMH, TEXHHMKO-
HSKOHOMHMYECKOTO  aHajlu3a, HaBbIKAMHU
COCTaBJIIEHUSI  pabOYMX  MPOEKTOB B

COCTaBe TBOPYECKON KOMaH/IbI,
OIIK-1.5 Bnagets HaBbIKaMHU JIEJI0BOTO
B3aUMOJICHCTBUS C CEPBUCHOMU CITYy)KO0H 1
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KonTponupyemblie pazneinbl
(TeMbl) TUCIUTUTHHBI

KO)I 1 HAUMCHOBAHUE KOMIICTCHIINHN

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

HanmeHnoBanue

OIICHOYHOI'0 CPCACTBA

OLIEHUBATh MX PEKOMEHJAINU C Y4YETOM
HKCIEPUMEHTAIBHOM paloThI
TEXHOJIOTHUECKOTO OT/IEJIa PEATIPHUITUS

OIIK-4.1 3HaTh TEXHOJIOTUIO
COIOCTABJICHUSI TPOBEACHHUS THUIOBBIX
HKCIEPUMEHTOB Ha CTaHJApPTHOM
obopynoBanuu B JjabopaTopud M Ha
IIPOU3BOJICTBE,

OIIK-4.2 YmMmets 00pabatbIBaTh
pe3yabTaThl HAy4YHO-HUCCIIEIOBATEIIBCKOM
NESTeIbHOCTH, HCIONb3Yysl CTaHIApTHOE
obopyoBaHue, puOOPsl U MaTEpUAIIbI,

OIIK-4.3 Bnazners TEXHUKOU
SKCHEPUMEHTHPOBAHUS c
MCIOJIb30BAHUEM MAKETOB MIPOrPaMM

OO6mwme cBOWCTBa pPacTBOPOB.
JucnepcHble ¥ KOJIJIOUJIHBIE
CUCTEMBI. PactBopbI
HERJIEKTPOJIUTOB u
AIIEKTPOJIUTOB.

OIIK-1.

Criocoben pemiarsb 3aJ1aum,
OTHOCSIIHUECS K MPOpeCCHOHATBEHON
ACATCIBbHOCTH, IPUMCHASA MCTOIbI
MOJICTTUPOBAHHS, MaTEeMaTHYECKOTO
aHaJin3a, CCTCCTBCHHOHAYYHLIC U
OOIIEeMHKEHEPHBIE 3HAHUS

OIIK 4.

CrnocoOeH mpoBOANTH U3MEPEHUS U
HaOmromeHusi,  oOpabaTeiBaTh |
NPE/ICTAaBIATh IKCIIEPUMEHTAIBHBIC
JaHHBIC

OIIK-1.1 3HaTe NPUHIUIIHATIBHBIC
0COOEHHOCTH MO/JICIIUPOBAHUS
MaTeMaTHYECKHX, (bu3mIecKux n
XAMHYECKHAX MPOIIECCOB,
NMpeAHa3HauYeHHbIE U1 KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIECCOB,

OIIK-1.2 VYmeTn HCITOJIb30BATh
OCHOBHEIC 3aKOHBI IUACIIATUINH
WHXEHEPHO-MEXaHHUECKOTO MO I,

OIIK-1.3 YMmern HMCIOIb30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTHUCLMITINH, npaBuia MTOCTPOCHUS
TEXHUYECKUX CXEM M YePTEKEH

OIIK-1.4 Binagets OCHOBHBIMH
METOJIaMH, HCIIOJIb3YEMbIMH T'€0JIOTaMH,
WHTEPIIPETAIIMHA JTAHHBIX T€O(U3HUECKUX
HCCIEI0BAHNH, TEXHUKO-

UHAWBUAYAJIBHBIC

KOHTPOJIbHBIE
pabouas
(oTnenbHBIM

pedepar;

cobeceloBaHUE;

3a4C€T.

paboTHI;
TeTpaib
Marepuan);
YCTHBIM  OIpoc,

TECT,
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KonTponupyemblie pazneinbl
(TeMbl) TUCIUTUTHHBI

KO)I 1 HAUMCHOBAHUE KOMIICTCHIINHN

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

HanmeHnoBanue

OIICHOYHOI'0 CPCACTBA

SKOHOMHUYECKOTO aHalu3a, HaBBIKAMH
cocTaBlieHUs pabo4yMx MPOEKTOB B
COCTaBE TBOPUYECKON KOMaH/bI,

OIIK-1.5 Bnagets HaBBEIKAMU JEJI0BOIO
B3alMOJIEICTBUSI C CEPBUCHOM CITyk00i1 1
OLICHMBAaTh MX PEKOMEHIAIMU C Y4YETOM
9KCIIEPUMEHTAJIbHON paboTbl
TEXHOJIOTUYECKOT0 OT/IeNa MPEANPUATHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COIMOCTABJICHUS IPOBEJEHUS THUIOBBIX
IKCIIEPUMEHTOB Ha CTaHJIaPTHOM
o0opyI0OBaHWM B JIa0OpaTopuu W Ha
MIPOU3BO/ICTRBE,

OIIK-4.2 YmMmetb 00pabaThIBaTh
pe3yabTaThl HAYYHO-HCCIIEIOBATEIBCKOM
NEeSITeIbHOCTH, HCIIONIb3Ysl CTaHIapTHOE
o0opyaoBaHue, MpuOOPHI U MaTEPUAIIBI,

OIIK-4.3 Bnanets TEXHUKOU
IKCIIEPUMEHTUPOBAHUS c
HCI0JIb30BaHUEM TIAKETOB MPOTrPaMM

OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEaKIINN
5 ANEKTPOXUMUICCKUE
ITPOIIECCHI.

OIIK-1.

Cnocoben pemats 3a7a4H,
OTHOCSIIHUECS K MPOPECCHOHATBHON
NeATEIIbHOCTH, TPUMEHSS METO/IbI
MOJICTTMPOBAHHS, MaTEeMaTHYECKOTO
aHalM3a, ECTECTBEHHOHAyYHBIE |
OOLIEMH)KEHEPHBIE 3HAHUS

OIIK 4.

CrniocoOeH pOBOIUTHh M3MEPEHHS H

OIIK-1.1 3HaTh mNpUHIUOHAIIBHBIE
0COOEHHOCTH MO/JICJINPOBAHUS
MaTeMaTHYECKHUX, ¢buznIecKux u
XMUMUYECKUX HPOIIECCOB,
IpeHa3HaYeHHble  JUISI  KOHKPETHBIX
TEXHOJIOTHYECKUX MPOLIECCOB,

OIIK-1.2 YMers HCIIOJIb30BATh
OCHOBHBIE 3aKOHBI JTUCLUTUIMH
MHXEHEPHO-MEXaHUUECKOT0 MO I,

HaOMIOZICHUsI, 00pabaThiBaTh M| OIIK-1.3 YMmeTs HUCHOJb30BaTh
MPEJICTABIATh JKCIICPUMEHTAIBHBIC | OCHOBHBIC 3aKOHBI ©€CTECTBEHHOHAYYHBIX
JIaHHEIE JIACIIMIUINH, IpaBHJIa MTOCTPOCHHMSI

WH/IMBU]IyaJIbHbIE

KOHTP

pabouas
(oTnenpHBIHI

pedepar;

OJIBHBIC

CO6CC€)IOBaHI/IC;

3a4CT.

paboTHI;
TeTpajib
Marepuan);
YCTHBIM  OIpOC,

TECT,
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KonTponupyemblie pazneinbl
(TeMbl) TUCIUTUTHHBI

KO)I 1 HAUMCHOBAHUE KOMIICTCHIINHN

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

HanmeHnoBanue
OIIEHOYHOTI'O CPEICTBA

TEXHUYECKUX CXEM U YepPTEkKEn

OIIK-1.4 Bnanets OCHOBHBIMH
METOJaMH, HCIOJIb3YEMBIMU T€0JOTaMu,
MHTEPIIPETAllMM JAAHHBIX T€0(U3UUECKUX
HCCIICIOBAHNM, TEXHHUKO-
HSKOHOMHUYECKOTO  aHaju3a, HaBbIKAMU
COoCTaBleHUs pabo4yMX TMPOCKTOB B
COCTaBe TBOPYECKON KOMaH/IbI,

OIIK-1.5 Bnagets HaBbIKaMHU JIEJI0BOTO
B3aUMOJICHCTBUS C CEPBUCHOMU CITy>KO0H 1
OLICHMBATh UX PEKOMEHJAIUU C YYETOM
AKCIIEPUMEHTaIbHOU paboThI
TEXHOJIOTHYECKOTO OT/eNa MPePUSTUS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COMOCTABJICHUSI TMPOBEJICHUS THUIOBBIX
IKCIIEPUMEHTOB Ha CTaH/IaPTHOM
o0opynoBanuu B JabopaTopud M Ha
IIPOU3BO/ICTBE,

OIIK-4.2 Ymeth o0pabaTbIBaTh
pe3yJbTaThl Hay4YHO-UCCIIE0BATEIbCKON
JESATEIbHOCTH, MCIOJIb3Ysl CTaHIapTHOE
o0opyaoBaHue, MpuOOPHI U MaTepUAbI,

OIIK-4.3 Bnaners TEXHUKOU
HKCIIEPUMEHTHPOBAHUS c
KCII0JIb30BAHUEM MMAKETOB MPOrPaAMM
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Jransl (opMHPOBAHMS KOMIleTeHUMHA B mpouecce ocBoennst OITOII
MPSIMO CBSI3aHBI C MECTOM JIMCIUILUINH B 0Opa3zoBatesbHOM nporpamme. Kax bl atan
dbopMuUpOBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCs OMNPEACICHHBIMU 3HAHUSMH,
YMEHUSIMU U HaBblKaMU W (WIM) OMNBITOM NpO(PECcCHOHATBLHON AEeSTEIbHOCTH,
KOTOpBIE OLICHMBAKOTCS B MPOLECCE TEKYIIEro KOHTPOJISI  YCHEBAEMOCTH,
MPOMEXKYTOUYHOM aTTeCTAMU MO AUCHUILIMHE (MPAKTUKE) U B MPOIIECCE UTOTOBOM
aTTeCTalMH.

Jucuunnraa « XuMus» SBISIETCA Ha4aJIbHBIM 3TAlOM KOMIUIEKCA AUCHUILIMH,
B XOJI¢ M3YYEHHUS KOTOpPBIX Yy CTylneHTOB (opmupyrorcs xomnereHiuu OIIK-1 u
OIIK-4.

®opmupoBanue kommereHuun OIIK-1 HaumHaeTrcss ¢ W3y4eHUS JUCLMUILIMH
«Marematuka», «Pusnka», U OPOAOJHKACTCS MPHU OCBOCHUU JHCUUIUIMH «XUMUS
Hedptu u razay, «Teopermueckas mexaHukay, «COMPOTUBIECHUE MaTEPUATIOBY.
3aBepmaetcs (HOPMUPOBAHKME yKAa3aHHOW KOMIIETCHIIMHM TIPU TOJTOTOBKE W CHadd
«l'ocymapcTBeHHass WTOroBas aTTeCTalMs: MOATOTOBKAa K cIade W caada
rOCyIapCTBEHHOTO 3K3aMEHAY.

®opmupoBanue komnereHuuu OIIK-4 HaumHaercs ¢ M3ydeHUs IUCIUILIMHBI
«Duzuka», U NPOJOJIKACTCS MPU OCBOSHUM AUCHUIUIMH «XUMUS HePTH U Tazay,
«Teopetnueckas wMexanuka», «CONpPOTUBICHUE MaTepuaioBy, «MeTpoiorus,
CTaHJapTU3aluss W  cepTuduranusy», «DJICKTPOTEXHUKA U DJICKTPOHUKAY,
«Tennorexnukay. 3aBepiiaeTcss (HOPMUPOBAHME YKA3aHHOW KOMIIETEHLIMU TpU
MOATOTOBKE M chauu «l['ocymapcTBeHHass MTOroBasl aTTECTALMS: BBIIOJIHEHUE H
3aIllMTa BBITYCKHOM KBaTM(UKAITMOHHON PabOThI.

HUtoroBas omenka cdopmupoBanHocT kommerenmuii OIIK-1, OIIK-4
ONIpPEAENSAETCS B IEPUOJ MOATOTOBKHA M CIAYM T'OCYJIapCTBEHHOI'O SK3aMEHA.

B npouecce usyyeHusi AMCHUILUIMHBI, KOMIIETEHIUU Tak:xke GopMHUPYIOTCS
MO3TAIHO.

OcHoBHpiMM 3Tanamu  (opmupoBanus OIIK-1, OIIK-4 npu wu3ydyeHuu
qucuuminabl - B1.JI(M).B.17  «Xumus» sBIseTCS TOCIENOBATEILHOE H3YYEHUE
COJIEpP>KaTeNIbHO CBSI3aHHBIX MEXY COOO0M TeM yueOHBIX 3aHsATUu. 3yueHue kaxaon
TeMbl TIpeAroJiaraeT OBJAJCHUE CTyJACHTAMU HEOOXOJUMBIMH JIECKPUIITOPAMHU
(cocTraBpistomKUMHU) KOMIIeTeHIMH. J[Jis  oleHKn ypoBHS CHOPMUPOBAHHOCTU
KOMIIETEHIUA B MPOLECCE HW3YYEHUs] AUCLUUIUIMHBI MPEIYCMOTPEHO MPOBEICHUE
TEKYLIEro KOHTPOJS YCIEBAaEMOCTH [0 TemaMm (paslesaMm) JUCUUILIMHBL U
IIPOMEKYTOYHOU ATTECTALIUU 110 JUCLIUIIIIMHE — 3a4eT.



8.2. KonTpoJsbHbIe 3aJaHUS M MaTepuaJibl, HeOOXOAUMBbIE I OLEHKU
3HAHUM, YMEHUI U HABBIKOB U (MJIM) ONbITA JEATEJbHOCTH, XapPaKTEePU3YHIIHX
Tanbl (POPMHUPOBAHUS KOMIIETEHIIHI B MpoLecce OCBOEHUS 00pa3oBaTeIbHOM
MPOrpamMmmabl

8.2.1. KoHTpoibHble BONmpocbl MO0 TemaMm (pa3mejnam)  IJd

omnpoca/codece0BAHUA HA 3AHATHIX

Tema (pazgen) Bompocsr
1. Pemenue 3agad 1O MNPUMEHEHUIO
OCHOBHBIX 3aKOHOB (ompenenenue

KOJIMYECTBAa BEIIECTBA YEpe3 MOJIAPHYIO
MacCy H  MOJISIpHBIA  00BeM,  3aKOH
OKBUBAJICHTOB, pacueT MO0 XHUMHYECKUM
dhopMynam, Mo XUMUIECKUM YPaBHEHUSIM).

2. OmnpeneneHre cocTaBa sjpa aToma,
COCTaBIICHUE JJICKTPOHHOU (hopMyIbl aroma.
KBanToBble uncia.

3. OO0ObsicHeHHE CBA3U MEXTY

1. OcHOBHBIE TIOHATHS M 3aKOHBl XHMHH. | TOJOKEHHEM  odneMeHra B IICOD  m
[Mepuonmueckas cucrema J[.M. Menzaeneesa. | 3IeKTPOHHOM KOHPUTYpaLIUel €ro aTOMOB.

CrpoeHue aromMa H CTPOCHHME MOJIEKYd U 4. CpaBHEHHE CTENEHU NPOSBICHUA

BEIECTBA. METAJUTUYECKUX u HEMETAJTUYE CKUX
CBOJCTB.

5. [Tepuognueckas 3aBUCHUMOCTD

BEJIMYMH OJHEPruil HOHU3ALWU, JHEPrUH

CpOJICTBA CpOACTBa K AJIEKTPOHY,

ANEKTPOOTPHULIATEITHHOCTH.

6. OmnpeneneHue TUNA XUMHUYECKOH
CBSI3M, M300paXKEHHE CXEMBbI HEPEKPHIBAHHS
aTOMHBIX ~ opOuTaleid W  ompeaeseHue

reOMeTpUHr MOJICKYJTBI c Y4ETOM

TUOpUIN3AIIMH ATOMHBIX OpOUTAJICH.
2. XuMHuJecKas TEPMOJNHAMHUKA. 1. Pacuer N3MEHEHU N
XuMudeckasi KHHETHKA. XUMUYEeCKoe B ()a30BOE | TPMOJUHAMUYSCKIX  (YHKIIMH  COCTOSIHUS
paBHOBECHE. (@rTanmenun AH, saTpomuu AS, cBoOOmHOMN

sHeprun [ubbca AG). DKcnepuMeHTaIbHOE
omnpeneneHue TeroBoro addekra (AH),
METOJIMKA OIpeeicHus, TaboparopHOE W
MPOU3BOICTBEHHOE 000PY/IOBaHHE.

2. Ornpenenenue 9K30- WIn
SHAOTEPMUYECKOTO XapakTepa peaklud II0
BennurHe AH.

3. IIporHo3upoBaHue BO3MOXHOCTHU
CaMOIIPOHU3BOJILHOTO TIPOTCKAHUS PEAKIIHH TI0
BenuunHe AG.

4. CocraBienue KUHETUYECKOTO
ypaBHEHUS XUMHUYECKON peakuuu,
BBIUMCJICHHSI 110 KHHETUYCCKOMY YPaBHEHHUIO
NEeCTBUSL Macc (3aBUCUMOCTh CKOPOCTH OT
KOHIICHTPAIIMH PEareHToB) W 1o ¢opmye
Bant-Todda (3aBHCUMOCTH CKOPOCTH  OT
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Tema (pazgen)

Bonpocsl

TEeMITepaTyphl).

5. Onpenenenue HaIpaBICHUS
CMEIIEHUS XUMHUYECKOTO pPaBHOBECHUS IMIPH
M3MEHEHUU BHEUIHHUX YCJIOBHU Ha OCHOBAHUHU
npunuuna Jle-Illatense.

6. CocraBieHue  BBIpaXECHHUS UL
KOHCTaHThI paBHOBecHsl. PacyeT paBHOBECHBIX
Y UCXOJIHBIX KOHIICHTpAaIHUi BEIIECTB, PacyeT
PaBHOBECHOTO COCTaBa PEAKIIMOHHOW CMECH.

u

3. OGmue cBoiicTBa pacTBOPOB. JlucTiepcHBIC
KOJUIOU/IHbIE CUCTEMBI. PactBopsb!

HCOJICKTPOJIUTOB U JJICKTPOJIUTOB.

1. Pacuer u mnepecueT KOHUEHTpALUU
pacTBOpOB (MaccoBasi, 0ObeMHasi ¥ MOJIbHAs

J0JIA, MOJIApHAasA n HOpMaJIbHasA
KOHIOCHTpAIKuu, MOJIAJIBHOCTS, TI/ITp) .
SKCHepI/IMeHTaHBHOG OIpeaACIICHUC

KOHLIEHTpAIlMK PacTBOPOB J1aOOPATOPHBIMU
METOAAMH.

2. DNeKTpomuThl U HEIJIEKTPOJUTHI.
Onpenenenne xapakrepa 3J1EKTPOJIUTA 110 €ro
cuie (CHIIbHBIE, CPETHUE U CIIa0bIe).

3. CocraBneHue  BbBIpaXEHHUA  AJIA
KOHCTaHTBI JTUCCOLIMAITUT craboro
AJIEKTPOJINTA, pEIICHHWEe 3a7ad Ha pacyeT
KOHCTaHT U CTETEHU JUCCOLUAIIMU 110 3aKOHY
pazbasienus OcTBabIA.

4. CocraBieHHe HOHHO-MOJEKYISPHBIX
YpaBHEHUH peakiuii B pacTBope (HMOHHO-
oOMeHHOe B3aMMOJICHCTBUS MEXI1y
pacTBOpaMu 3JIEKTPOIUTOB, TUAPOIU3 U JP.).

5. Pacuer pH pacTBOpOB CHIBHBIX U
cI1a0BIX 3JIEKTPOJIUTOB c Y4ETOM
JUCCOLUAITTT u TUAPOIIU3A.
OKkcniepuMeHTalbHOe  ompexaeneHue  pH
METOaMH BU3yaJbHOW KOJIOPUMETPUH U TPU
nomou pH/monomepa.

4. OKHMCIIUTEIbHO-BOCCTAHOBUTEILHEIC

PEaKrU U JICKTPOXUMHUYICCKHUEC ITPOLCCCHI.

1. OnpeneneHHe CTCIICHU OKHUCJICHUA
aTOMOB B COCAMHCHHWHN W IIPOTrHO3HPOBAHUC
OKHCJIUTEILHO-BOCCTAHOBUTEIILHLIX CBOMCTB
COGI[I/IHGHPIIZ B 3aBUCHUMOCTH OT CTCIICHHU

OKHMCIICHMS  aTOMOB  (BbICLIas,  HM3ILIasi,
MIPOMEXKYTOYHas).

2. CocraBnenue AIIEKTPOHHBIX
YpaBHEHUH  MpOLECCOB  OKHUCJIEHUS U
BOCCTaHOBJICHHS, paccTaHOBKa
K03(pPUIIMEHTOB B ypaBHEHUU OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHOM  peakiuu  METOAOM
3JIEKTPOHHOTO Oajjanca U METOAOM
MIOJIypEaKLUu.

3. [Iporuo3zupoBanue TTOBEJICHUS

METAJUIOB B AJIEKTPOXUMHUYECKON CUCTEME I10
WX TIOJIOKCHHIO B TaONMIle CTaHAapTHBIX
3JIEKTPOJIHBIX MOTEHIIHAIOB.
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Tema (pazgen) Bompocsr

4. CocraBnenue 3JIEKTPOHHBIX
ypaBHEHUU aHOJTHOTO u KaTOIHOTO
IOPOLECCOB, MPOUCXOJAIIMX TMpU  pabdoTe
XUMHYECKOTO  HMCTOYHUKA  TOKa,  MpH
KOHTaKTHOHN D3JIEKTPOXUMUYECKON KOPPO3UH,
P 3JEKTPOJIU3E€ BOAHBIX pPAcTBOPOB M
3anmuch  oOmero  pabodyero  ypaBHEHWS.
XHWMHWYECKUN HKCIEPUMEHT II0 IPOBEIACHUIO
JNIEKTpONU3a B JTAOOPATOPHBIX YCIOBHUSAX,
omIn4Yre 000pYHOBaHHS ISl SIEKTPOIUIHBIX
YCTaHOBOK B ITPOU3BOJCTBEHHBIX YCIOBUSX.

5. CocraBneHue 3JIEKTPOXUMUYECKON
CXEMBbl TaJlbBAHUYECKOIO 3JIEMEHTa, pPacyer
ANIEKTPOJHBIX MOTEHIHUAIOB [0 YpPaBHEHHUIO
Hepucra u snekrponsmwxkymieit cubl (31C)
raJIbBAHUYECKOTO AJIEMEHTA.

6. Pacuer macc (mis ra3oB - 00BEMOB)
BEIIECTB, BBIICISIIONIMXCS Ha AIIEKTPOAaX B
mpoLecce AEeKTposan3a o 3akony Papases.

IMIkana OLlCHUBAaHMA OTBETOB Ha BOIIPOCHI

IITxanma oneHUBaHua Kputepun onieHnBanus
OOyuatomuiics TIyOOKO M COJIEpXKATEeIbHO PACKPhIBAET OTBET
«OTnuHO» Ha KaXIbli TEOPETHUECKUN BOIPOC, HE JOMYCTUB OMMOOK. OTBET

HOCHUT pa3BEPHYTHIM U MCUEPIIBIBAIOIINMA XapaKTep.

OO0yJarmuiicss B 1IEJIOM PAaCKPHIBAET TEOPETHUECKUE BOIPOCHI,
«Xopomo» OJIHAKO OTBET XOTs OBl Ha OJWH W3 HUX HE HOCHT Pa3BEPHYTOTO H
MCUEPIBIBAIOIIETO XapaKTepa.

OOyuaromuiics B 1IeJIOM PaCKPHIBAET TEOPETUUECKHE BOIIPOCHI U
JOMyCKaeT sl HETOYHOCTEeH, (parMeHTapHO  pacKpbIBaeT
COJICpP)KaHUE TEOPETUYECKUX BOMPOCOB WM WX PACKPHIBACT
COJICPXKATEIBHO, HO JIOMYCKasi 3HAYNTEIbHBIC HETOYHOCTH.

«Y IOBIETBOPUTEIBLHO»

«HeynoBineTBOpUTEIEHO OOyuatomuiicss He 3HAeT OTBETOB Ha  IIOCTaBJICHHBIE
» TEOPETUUECKUE BOIPOCHI.

8.2.2. Temsbl i1 foKJIa10B (pedepaToB)

1. AncopOGeHThl U MOHHbIE OOMEHHUKU B IMPOLIECCAX OYMUCTKHU MPUPOJHBIX U
CTOYHBIX BOJ.

2. OCHOBBI KPUCTAIUIOXUMHUYECKOTO TU3aliHa.

3. CBEpXKHCIIOTHI U CBEPXOCHOBAHUSI.

4. KoopIMHAIIMOHHBIE COEIMHEHUSI B COBPEMEHHOMN aHATUTUYECKOU MPAKTUKE.

5. KoopayHanvoHHbIE COEIMHEHNS B KUBBIX OPraHU3Max.

6. Heoprannueckue Guomatepuarsl.

7. HanoMaTepuasnbl Ha OCHOBE YTJIEpOJa.

8. X¥MHSA B HHTEpECAX YCTOMYUBOIO PA3BUTHSI, WIIH «3EJICHAS» XUMUSL.

9. MoHHBIE )KUJIKOCTH — HOBBIN KJIACC 3KOJOTUYECKH YUCTHIX PACTBOPUTEIIECH.

10. ®ynnepeHbl: METOJIbI MOJTYUYEHHUS, OUUCTKA, CPEepbl TPUMEHEHUSI.
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11. Yraepoausie HAHOTPYOKH: MOTyYEHNE U CBONCTBA.

12. BO3MOXHOCTH ¥ IEPCIEKTUBBI KOMIIBIOTEPHOW XUMHUH.

13. 3071b-reap METOIbI MOJYyYEHHSI HEOPTaHUYECKUX HAHOMATEPHUAJIOB.

14. T'ubpuanele maTepuaibl U KOMIO3UTHI HAa OCHOBE HEOPraHUYECKHUX
COECIMHEHU.

15. CoequHenust BHeApEeHMs B TpadUT: MOITyYEHUE, CBOMCTBA, NPUMEHEHHUE.

16. I'padnekc — maTepuan Ha OCHOBE IUCIEPCHOro rpadura: TEXHOJOTHUf,
CBOICTBA, MPUMEHEHHE.

17. YrnepoaHele BOIOKHA — XUMUYECKHUE PUHITUIIBI TIOJTYYEHUS, IPUMEHEHUE.

18. CuHTeTMyecKM€ W HaHOAJIMa3bl: TMOJy4Y€HHE, CBOMCTBA, cdepbl
MIPUMEHEHMUSL.

19. Xumust monuMepHBIX MPOBOJHUKOB U JUIIIEKTPUKOB.

20. [IpumeHeHnE HENEKTPOIUTOB B TEXHUKE.

21. XuMHYECKHI 3KCIEPUMEHT KaK METOJ HAyYHOr'O MO3HAHMS.
22. KoMnplOTEPHOE MOJEIMPOBAHNE KAK YaCTh XUMUYECKOIO JKCIIEPUMEHTA.

[Ixana oneHuBaHud

IIIxama oreHUBaHuA Kputepun onieHnBanus
OOyuaromuiicst TIyOOKO M COAEPKATETHHO PACKPBIBAET TEMY
«OTanyHO» JOKJIaJa, HE JOMyCTUB OMMOOK. OTBET HOCHT pPa3BEPHYTHIM H

HMCUEPIBIBAIOIINN XapakTep.

OOyJaromuiicss B IIEJIOM pPacKpbIBaeT TeMy JIOKJIana, OIHAKO
«Xopomo» OTBET XOTS Obl Ha OJAMH W3 HHUX HE HOCUT pPa3BEPHYTOrO0 U
HCUYEPIIBIBAIOIIETO XapaKTepa.

OOyuaromuiics B 1IeJIOM PacKpbIBAET TEMY JIOKJIaa U I0MyCKaeT
pAI  HETOYHOCTEH, (parMeHTapHO pACKPBIBACT COJEpPIKAHHE
TEOPETUYECKUX BOIPOCOB WJIM MX PACKPBIBAET COAEPKATEIBHO, HO
JIONTyCKasi 3HAYUTEJIbHbIE HETOYHOCTH.

«Y,HOBJ'IGTBOPI/ITeJ'H)HO»

«HeynoBineTBopUTEIBHO

N OOyuaromuiics He BlIaieeT BHIOpAaHHOH TeMoi

8.2.3. OueHo4YHbIE CPeICTBA OCTATOYHBIX 3HAHUI (TECT)

1. MakcuMasibHOE YHCIIO HECTIAPEHHBIX AJIEKTPOHOB Ha p-OpOUTAJISIX COCTABIISIET. .
a)7, 6)3; B)4; 1)6.

2. DneKTpOoHHAasE KOHPUTypaIisi OCHOBHOTO COCTOSIHUSI BaJIEHTHOTO HEPreTHUECKOTO
ypoBHs 3d°4s” cooTBeTCTBYET HOHY...

a) Ni*"; 6) Cr*"; B) Mn*"; r) Fe*.

3. Yncno HEUTPOHOB COBMAAAET C YUCIOM IIPOTOHOB B sIIpE aToMa U30TOIA...

a) 126C; 6) 1991:‘1; B) 3115P; F) 2311Na.

4. DneMeHT, 00pa3yIoUINii KUCIOTY ¢ Xxumuueckoit dopmynoir H,20;, HaxoquTcs B
maBHoOU noarpynne  rpynnsl [ICO.

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

5. B psaay H,S105 — H3PO4 — H,SO4 cuna kucnor ...
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a) yoObIBaeT; 0) U3MEHSETCS NMEPUOTUICCKH; B) BO3PACTACT; T) HE U3MEHSIETCS.

6. [Ins1 mpOCTHIX BEIIECTB XapaKTEePHBI CIEAYIOIINE TUITBI XUMUYECKOM CBS3M. ..

a) MOHHAas U MeTaJUIMyecKas; ©O) KOBaJICHTHAs HEMOJISIpHAS M METaJUIM4ecKas; B)
KOBaJICHTHAsI HEMOJIAPHAsI M HIOHHAS; T) KOBAJICHTHAS MOJIIPHASI U METaJIMYeCcKasl.

7. B y31ax KpUCTAIUIIMYECKON PEIIETKA HUTPATA HATPUS HAXOIATCH ...

a) arombl Na, N u O; 06) wonsl Na* u NO;; B) arombl Na u mMosiekyiasl NO,; 1)
Mosekynbl NaNO:s.

8. KucnoTHBIMHU SIBISIFOTCS] TUIPOKCHU/IBL. .

a) cepsl (VI); 6) onosa (IV); B) xxenesa (I1I); r) xamus (1).

9. Kucnotoii, koTopasi He 00pa3yeT KUCIBbIX COJIEH, SBISETCA. .

a) oprodochopHas; 6) XJIOPOBOJAOPOIHAS;, B) CEpHAsS; T) CEPHHUCTAS.

10. s maxoxaeHus AS©os peakuuu 2C,Hory + 5050 = 4COxsr + 2H,O0 ciienyer
BOCIIOJIB30BaThCSA (hOPMYIIOH ...

a) AS®9s = AS% (COxn) + AS® (H2Op) - AS®r (CoHo) - AS (Oa);

0) AS®9s = 45% (COxr)) + 25% (H2O00) - 28°% (CoHa) - 55% (Oay);

B) AS®9s = 45% (COy) + 25% (H2000) - 25°% (CoHa);

) AS%9s = 4AS°% (COxn) + 2A8% (H2O) - 2A8% (CoHo)

11. Jlna nonyuenust 1132 x/lx Temna mo peakuuu 2NOy) + Oy <> 2NOxry (AH=-
566 x/I>x/M0b) HEOOXOAMMO 3aTpaTUTh  JUTPa(0OB) KUCIOPOJIA.

a) 5,6; 0) 11,2; B)44.,8; 1)22,4.

12. TemnepatypHbIii KO9)PUIIMEHT CKOPOCTU PeaKUU XMMUYECKON peakiuyu paBeH
2. ITpu oxnaxnaenuu cucteMsl oT 100 10 80 °C ckopocTh peakiuu

a) yMeHblaercs B 4 pa3a; 0) yBeIMuMBaeTCs B 2 pa3za; B) yBeJHUMBaeTcs B 4 pasa;
') HE U3MEHSETCSI.

13. VYcnoBueM mnpoTeKkaHUsi MNPSAMOM peakUUH NTPU TOCTOSHHBIX [aBICHUU U
TeMIeparype siBIseTcs ...

a) AAG<0;, 0)AG=0; B)AG>0; 1)AS<O.

14. ComtacHO ypaBHEHHIO TOMOT€HHOW XuMHuueckor peakiuu 2HJqyy < How + I,
A:H°<0, st cMelieHusl paBHOBECHSI B CTOPOHY MPOJIYKTOB PEaKIMi HEOOXOIUMO ...
a) CHU3UTh Temmeparypy; O) 100aBUTh KaTajau3aTop; B) J00aBUTh BOIOPOA; T)
YBEJIUYUTh TEMIIEPATYPY.

15. CnabbIMu 3IEKTPOIUTAMU SBISIOTCS ...

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

16. HauGonpiiee uucio HOHOB oOpaszyeTcss HpH Jaucconuanuud | Mojib coiw,
umeroten Gopmyiy ...

a) (NH4);POs;  06)Na,CO;; B)Fex(SO4);; 1)Ca(HCO:3),

17. Ecin ocMoTHYeCcKoe HaBieHue pactBopa 4,6 T He snexrponuta B 400 cM’ BOIbI
npu temrneparype 25°C cocrausier 619 klla, To MonsipHas Macca pacTBOPEHHOTO
BEIIIECTBA PaBHA r/monb. (OTBET yka3arh C TOYHOCTHIO JI0 IIEJIOTO Yucia, R=
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8,31 Ixx/momnb-K).

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

18. YpaBuenue n = CRT, xapakTepusyroiiiee 3aBUCUMOCTh OCMOTHYECKOTO JaBJICHUS
OT KOHIIEHTPALIMK PACTBOPA HEIIEKTPOJIUTA U TEMIIEPATYPHI, HA3BIBAETCS 3aKOHOM ...
a) Bant-Todda; 6) Menneneera-Knaitnepona; B) boins —Mapuorra; 1) Jlebas-
XIOKKEA.

19. YpaBHeHHe peaklnH, TPAKTUYECKA OCYLIECTBUMOW B BOJHOM PacTBOpPE, UMEET
BH/I

a) CuSO, + 2KOH = K,S0O; + Cu(OH),

6) NaNO; + HCI = NaCl + HNO;

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

r) Fex(SO4); + 6HNO; = 2Fe(NOs3); + 3H,SOs,

20. PactBop ruapokcuna sautuss umeer pH=12. Kouuenrpauuss ocHoBaHusA B
pactBope nipu 100 % nuccounanu paBHa MOJTB/JI.

a) 0,005; 6)0,01; B)O0,1; r)0,001.

21. [nsa wupeanbHbIX pa30aBICHHBIX pAcCTBOPOB BEJIMYMHA KOHUEHTpAalUud B
ypaBaenun pH=— IgCH" BrIpaxkaercsiB ...

a) %; ©0) MOJb/JI; B) MOJB/MII, T) I/1.

22. B BOIHOM pacTBOPE TUAPOJIN3Y HE TOJABEPracTCs COMb ....

a) NaNOs; 0) K;Si0;; B) AlCIs; 1) NaNO,.

23. Kakoe coenuHenue nonyvaercs mpu rugponnze Na;PO, o nepBoit cTyneHu:

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

24. B pactBope cepHOll Kucinotrbl oObemoMm 0,5 nm u koHuentpauuen 0,1 Monb/n
COLEP)KUTCS T pacTBOPEHHOIO BEILECTBA.

a)49; 6)9,8; B)98; 1)4.9.

25. Jlna mpurotoBnenusi 500 r pactBopa ¢ maccoBou goieit cymbdara kamms 10%
HABECKY COJIM HEOOXOAMMO PaCTBOPUTb B T BOJBI.

a) 400; 0) 50; B) 475; T1)450.

26. ns nmpuroroBieHus 520 r ¢ MOJSUILHOM KOHIEHTpauuer 1 MoJb/Kr pacTBopa
NaOH TtpeOyercst T pacTBOPEHHOTI'O BEIIECTBA.

a) 60; 6)40; B) 80; 1) 20.

27. BemiecTBO, Ha MOBEPXHOCTH KOTOPOIO MPOUCXOJUT M3MEHEHHE KOHIIEHTpalUu
JPYTrOro BEIIeCTBA HA3bIBACTCA ....

a) 2JIEKTpOoIUTOM; 0) aacopOEHTOM; B) aACOpOEpPOM; T) IMYJIBIaTOPOM.

28.  Kakas W3  TpUBEACHHBIX  PEAKIUH  SBISETCS  OKHUCIMTEIHHOIO-
BOCCTAaHOBUTEIBHOMN?

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

6) CaCOs; + 2HCI = CaCl, + H,0 + COx;

B) 2Ca+ O, =2CaO0;
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r) CaO + CO, = CaCOs;

n) CaO + SOz = CaSO,.

29. Kakoe W3  yKa3aHHBIX  COCAMHEHWUN  TPOSBISAET  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHYIO JBOMCTBEHHOCTH 3a CYET aTOMOB yTJiepoja?

a) CO;6) CH4; B) H,COs; 1) COy; m) CaCOs.

30. B xakoM u3 npoueccoB MPOUCXOIUT BOCCTAHOBICHUE?

a) HNO, — HNOs; 6) N,O;, — NO;; B) NO — N,0;

r) NH; — N,; 1) N,O — HNO..

31. VYkaxure nporecc OKUCICHUS

a) H.SO; — S;

0) S — H,S;

B) SO, — H,SOy;

r) SO; — H,SOq;

n) H,SO; — SO..

32.  CocrtaBbTe ypaBHEHUE OKHUCIUTEIBHO-BOCCTAHOBUTEIHHOU PEAKIIMH METOJIOM
sanexktpoHHoro 6ananca: HCl + KMnO, — CL, + MnCl, + KCI + H,O

U YKaXHUTe crexuomeTpuueckuii koagpuuuent H,O.

a)6; 6)10; B)S; 1)4; 1) 12.

33. Ilpu paGoTe Kakoro rajJbBaHUYECKOI0 3JE€MEHTA NPOTEKAIOT MPOLECCHI:
Cd’—2e =Cd*, 2H" +2 ¢ = H,?

a) Cd | CdSO.| CuSO4 | Cu;

6) Mg | H.S0. | Cd;

B) Cd | H.SOs | Cu;

r) Mg | MgS0. || CdClL, | Cd;

m) Cd | Cd(NO;), [ AgNO; | Ag.

34. Kakoil MmeTasu1 Hellb3s MOJYYHUTh 3JIEKTPOJIU30M BOAHOTO pacTBOpa coiu?

a) Zn; 60) Cu; B) Ag; r) Ca; n) Pb.

35. [Ipu snexkTponu3e BOJHOTO pacTBOpa COJM HAa BJEKTPOAAX BBIACISIOTCA
BOJIOPOJ Y KHCJIOPOJ. PacTBOp Kako COJIM MOABEPTaeTCs JIEKTPOIU3Y?

a) NaCl; 0) CaBr,; B) NaClOy4; 1) CuSO4; 1) CuCl,.

36. Kakolf u3 mepedyucieHHbIX HUKE METAJJIOB MOXET OBITh HCIOJIb30BaH B
KaueCTBE KaTOJIHOTO MOKPBITHS Ha METHOM H3JICITHH?

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

37. Kakas yactuiia oOpa3yeTcsi Ha KaTOAHBIX y4acTKaxX MPU KOHTAKTHOW KOPPO3UHU
Pb u Ag B xucnoi cpene?

a) Pb*"; 6) OH; B) Ag”; r) H; n) Ha.

38. YkaxuTe IpoayKT KOPPO3UU OITMHKOBAHHOTO KeEje3a B CPEIC COMSTHOM KUCITOTHI.
a) Fe(OH),; 06)ZnCl,; B) FeCls; 1)Cly; 1) FeCl..

39. Vxkaxwure npoaykt peakiuu Cu + H,SO, pa36. —
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a) CuSO4; ©0) CuS; B)peaknus He uaer; 1) H,; 1) SOs.

40. B SIEKTpOXUMHUYECKOM DSy HaMpsSKEHU

pacnojiararoTcsa

a) 0 YMEHBIIICHUIO JIEKTPOTHOTO MOTEHIINAIIA;

0) MO yBEITUYEHUIO BOCCTAHOBUTEJIHHBIX C

BOIICTB;

B) IO YMCHBIICHUIO OKHUCIINTCIBbHBIX CBOﬁCTB;

I') 10 YMEHbIIIEHUIO BOCCTAHOBUTEJIbHBIX CBOMCTB;

1) IO YBEIMYEHUIO aTOMHON MacCChI.

Karou k Tectam:

CJIcBa HalpaBO MCTaJlIbl

No [IpaBunbHbIN BJ:; [IpaBunbHbIN sz(; [IpaBuiabHBIH No [IpaBunbHbIH
BOITIpoOca OTBET OTBET OTBET BOIIpOCa OTBET
poca poca

1 0 11 B 21 0 31 B

2 B 12 a 22 a 32 r

3 a 13 a 23 r 33 B

4 a 14 a 24 r 34 r

5 B 15 a 25 r 35 B

6 0 16 B 26 r 36 Il

7 0 17 r 27 0 37 hi§

8 a 18 a 28 B 38 0

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

IlIkaJjia oneHUBaHUA PE3yJbTATOB TECTUPOBAHUSA

% BEpHBIX pellIeHu (0OTBETOB) [IIkana oueHNBaHUA
85-100 OTIIMYHO
70 - 84 XOpOLIO
50- 69 YJOBJIETBOPUTEIBHO
0-49 HEYOBJIETBOPUTEIBHO

8.2.4 NnpuBuayajbHbIe 321aHKs (3alaHUS HA
CaMOCTOAITEJIbHYI0 padoTy)

[Ipumep 3amanuii npuBeneH Huwxke. [lonHbIA COOPHUK MarepuanoB MPEACTABISIET

OTACJIBbHOC U3JaHUC.

Nel

PaccuuTaiiTe: a) MaccoByr OO0 PaCTBOPEHHOTO BEIIECTBA; 0) MOJSPHYIO
KOHIICHTPAIIMIO; B) MOJSPHYIO KOHIIGHTPAIIMIO OSKBUBAJICHTA;
MOJIYYCHHBIM JIAHHBIM TPOBEANTE XUMHYCCKHI HDKCIICPUMEHT: IOJIYYHUTE PacCTBOP
HY)KHOW KOHIICHTPAIIMK W TIPOBEPHTE KOHIICHTPAIMIO PACTBOPA XHUMHYCCKUMU
METO/IaMH IPY TTOMOIIIA apEOMETPa HUJIM THTPOBAHUS.
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Bapuant | PacTBOpeHHOe BeliecTBo OoBbem
BO/IbI, MJI
¢popmyna Mmacca, r
1 H;PO, 18 282
No2

Jlns mpuBeICHHBIX B TaOJUIle AJEMEHTOB: a) u300pasutTe rpaduyecku (cC
MOMOIIbI0 KBAHTOBBIX SYEEK) JJEKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMaJIbHOM U
BO30Y>KJICHHOM COCTOSIHUU; 0) COCTaBbTE JEKTPOHHBIE (HOPMYJIBI ISl HOPMAIBHOTO
¥ BO30YKJICHHOT'O COCTOSTHUSL; B) 3aMUIIINTE HAOOP KBAaHTOBBIX YHCEI JJIsl BaJICHTHBIX
AJIEKTPOHOB (B HOPMAJIbHOM ¥ BO30Y)KJIEHHOM COCTOSIHMH), T) C IIOMOIIBIO
AJIEKTPOHHON (DOPMYIIBI OMHUIIMTE MECTOMOJIOKECHUE 3JIEMEHTa B TMEPUOIUYECKON
cuctemMe (mepuoj, TPYIIa, MOATPYIMIA) U TPEACKAKUTE TIABHBIE XHUMHYECCKUE
CBOMCTBa (METAUI WM HEMETaJlJI, CTEMEHW OKHUCICHHs, (HOPMYJbl W XapakTep
OKCHUJIOB U TUAPOKCHUIOB).

Bapuant JjieMeHT
I 1
1 Na P
Ne3

Onpenenure XapakTep XUMHYECKON CBSI3M MEKJIY aTOMaMHU B MOJIEKYJaX, THII
ruOpuan3anuu  OopOUTael IIEHTPAJIbHOIO aToMa, HaJlW4yhe O©- M T-CBS3EH.
N300pa3ute cxemy MNepeKpbIBaHUS OpOHUTANEd W MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKYL.

Bapuant MouJiexkya

I 11
1 AlCl; | CLO

Ne4

Ha ocHOBaHWMM cTaHIAPTHBIX SHTANBINN 00pa3oBaHust AH s M aOCOFOTHBIX
SHTponUi S°29s BEHIECTB oOmpeAenuTe: a) TemioBod 3ddexkr AH°, u3MeHeHUe
sHTponuu AS° u u3meHeHnue cBo0o1HOM 3Heprun ['md6ca AG® XMMHUYECKON peakiui,
CAeNaiiTe BBIBOJ O TEPMOJAMHAMUYECKOW BEPOSTHOCTU MPOTEKAHUSI pPEaKIUuu MpU
CTaHJAPTHBIX YCIOBUSIX; ©) Temmeparypy, NMpU KOTOPOW CHCTEMa HaXOJIUTCS B
cocTostHUM Xxumudeckoro paBHoBecus (AG=0). PacyeTsl npoBecTH M0 ypaBHEHUSIM
peakiuii, MpUBEICHHBIM B Ta0JIHUIIE.

Bapuant YpaBHeHHe peakuuu

1 CO + H2O(>K):CO2 + H2

Neo5
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Brruucnure: KOHCTaHTY paBHOBECHUS OOpaTUMOW peakluM, HWCXOJHBIE U
pPaBHOBECHBIE KOHIIEHTPAIIMN KOMIIOHEHTOB B CHCTEMaX (BETUYMHBI, KOTOPHIC HYKHO
BBIYHCIINTH, 0003HAYCHHI B TAOJIUIIE YEPE3 X).

Bapuant YpaBHeHue peakuuu Kp PaBHOBecHBIC Hcxonnbie
KOHIEHTPaIuH, KOHLEHTPaIHH,
MOJIB/J1 MOJIb/J1
[SO2] = 0,04 _
1 250, + 0, » 280, x [0:] = 0,06 Cc((sgi): o
[SO:]=0,02 S
Ne6

Onpenenure CTENEHb JUCCOLMALMM ¢, KOHCTAHTY JUCCOUMALMH Ky,
KOHIIEHTpaIui0 HOHOB Bogopoga [H'] m ruapokcua-uonoB [OH | (BenuuuHbI,
KOTOPBIE HY>KHO OINPEAEINTh, 0003HaU€HbI uepes3 x (p=1r/mi)).

Konuenrpanus + [OH |,
Bapuanr BemecTBo pacTBopa a Kee [H'], moan/a MOIB/T
1,7 -
1 CH;COOH 0,5M X 10° X -
Neo7

Hanumunre ypaBHeHHs peakuud TUAPOIHW3a B MOJEKYJSIPHOM M HOHHO-
MoJIeKyJIsIpHO# popme. Paccumraiite pH u KOHIIEHTpAIi0 MCXOMHON COMHU (Cucx) C
Y4ETOM THUJIPOJIM3a 0 MEPBOM CTYNEHU (BEIIMYUHBI, KOTOPbIE HY>KHO ONPEACIIUTD,
0003HauYCHBI Yepe3 X).

Bapuant YpaBHeHHe peakuuu pH Coicx, MOTB/
K,CO; + H,O — 11 X
1 Ml’lClz + HzO —> - -
A1C13 + Na2C03 + HzO — - -
Neg

Onpenenure MOJEKYJSPHYIO MacCy HERJIEKTPOIUTa, MAacCy pPacTBOPEHHOTO
BEII[ECTBA M PACTBOPUTENS, TEMIIEPATyphl KPUCTAJUIM3AIMA W KUIICHHUS] PAacTBOPOB
(BEJIMUMHBI, KOTOPBIE HY)KHO OTIPEIETUTH 0003HAYEHBI Yepe3 X).

Mouaekyas
PacTBope Ha;’ Macca Macca ¢ tp ¢ tiun
Bapu HHOE Pacreopn p BElEC | pacTBOpPH Ny pacTB o pacTB
macca M pacTBopu pacTBopu
aHT BelIeCTB TeJab TBa TeJIst my, o opa, o opa,
BelllecTBA, TeJs, °C o TeJs, °C o
0 m;, I r C C
r/MOJIb
OeH30I
1 ? X 0,512 100 5,5 5,29 - -
No9
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Paccumraiite 00mIyr0 >XeCTKOCTh BOJBI (MOJIB/JI), COACpPIKAIICH YKa3aHHBIC
cond. CIUTaHUPYWUTE SKCHEPUMEHT IO YCTAHOBIICHUIO JKECTKOCTH BOJbI U €€
YMSTUYEHUSI PEareHTHBIM METOJ0OM U METOJIOM KAaTHOHUPOBAHMUSL.

Bapuant Conn Macchl pacTBOPEHHBIX coJ1ei O06bem BOIBI

1 Ca(HCOs),, Mg(HCO5),, CaCl; 16,20; 2,92; 11,10 mr 0,157

NelO
MeToaoM HMOHHO-3JIEKTPOHHOrO OajaHca COCTaBbTE€ YPABHEHHE M YKAKUTE
OKHCIIUTENb U BOCCTaHOBUTEND B NaHHOW OBP. Onpenenure, B KakoM HanpaBJIEHUN
NOMAEeT mpouecc MpU 3aJaHHbIX B Tabnuie 3HaueHusx pH u  MonspHBIX
KOHIICHTPALUAX BEIIECTB.

Bapuant IIpouecc pH KoHneHnTpanus BeuiecTs,

MOJIB/JI

KMnO, — 0,001
FeSO, - 107
MnSO, - 0,1
Fez(SO4)3 — 0,005

1 KMIlO4 + FCSO4 + HzSO4 — 5

Nell
Hamumure cxembl KAaTOAHOTO M aHOJHOTO MPOIECCOB MPH DJIEKTPOJIU3E
pacTBOpa COJIM C MHEPTHBIMU 3JIeKTpojamu. Paccuuraiite maccy (s raza — oobeM
IIPU H.Y.) BBIAETSIONIETOCA Ha KaTOAE BEUIECTBA MPH 3aJaHHBIX YCIOBHUSIX.

Bapu- Coanb Cuia Bpems
aHT TOKa, A
1 N&zSO4 6 1 ,5 q

Nel2
CocTtaBbTe CXEMy TabBAHMYECKOIO »3JEMEHTa H3 JIBYX IOJY3JEMEHTOB,

HAIUIIUTE YPaBHEHHE TOKOOOpa3zyroIiei peakiuu, paccuntaite J[C n n3meHenue

cBoOoHO# sHeprun ['n66ca AG 11t COCTaBIEHHOTO ralbBAHUUECKOTO JJIEMEHTA.

Bapuant KoHueHTpanus KaTHOHOB
TOJIY?J1€MEHTOB, MOJIb/JI
TepBoro BTOPOTO
1 Zn/ Zn* Ag/Ag'
0,01 0,02
Nel3

JIBa MeTania HaxoIATCs B KOHTaKTe Apyr ¢ Apyrom. Kakoi u3 Meramios Oyzaer
KOPPOAMPOBATHh MpU MONAJAHUU UX B AJIEKTPOJIUTHYECKH MPOBOIAILIYIO cpeay?
CocTaBbTe CXeMy KOPPO3MOHHOTO rajJbBAaHUYECKOI0 3JIEMEHTA U YPABHEHHUSI pEaKI[UU
aHOJITHOTO OKHMCJIEHUS M KaTOJAHOT'O BOCCTAHOBJICHUSI.
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Bapuant | KonrakTupyromue Cpena
MeTaJLIbI IEKTPOJINTA
1 Fe, Ag Bnaxusrit
BO3IyX

[IIkaa oneHUBaAHUSA

[ITxana oueHUBaHUsA Kpurepun onieHuBanus
BBIIIOJIHEHBl  BCE  3aJaHMs  KOHTPOJIBHOM  paboThl; pabota
BBINIOJIHEHA B CPOK, O(GOpMIIEHHE, CTPYKTypa M CTWIb pPadOThI

«OTINYIHOY
o0pa31oBbie; paboTa BBHINOJIHEHA CAMOCTOATEIBHO, MPUCYTCTBYIOT
COOCTBEHHBIC 0000IICHNS, 3aKJIFOYCHUS U BBIBOJIB.
TEOpETUIECKasi YaCTh M PACUEThl KOHTPOIHHOU PabOThI BHITTOTHEHBI
C HE3HAYUTEIIPHBIMHU 3aMEUaHUSMH; padoTa BBITIOJHEHA B CPOK, B
«Xopomoy o(OpMIICHHUHU, CTPYKTYype U CTHIIC MPOEKTa HET TPyObIX OIMHUOOK;

paboTa BBINIOJHEHA CAMOCTOSTENFHO, IPUCYTCTBYIOT COOCTBEHHBIE
00001IeH S, 3aKITIOYCHUSI Y BBIBOJIBI; IPABUIILHBIC OTBETHI Ha BCE
BOIIPOCHI C IOMOIIBIO MIPEIOIaBaTeNIsl ITPHU 3alIUTe PAOOTHL

BBINIOJIHEHHBIC ~ 3aJlaHUs  KOHTPOJIBHOW  pa0OThl  UMEIOT
3HAUUTEbHBIE 3aMeYaHWs; paboTa BBHINOJHEHA C HapyIICHHEM
rpaduka, B O(GOpPMIIEHHH, CTPYKType U CTWIE€ pPabOThl €cTb
HEJOCTaTKH; paboTa BBHINOJIHEHA CaMOCTOSTEIbHO, TPHCYTCTBYIOT
cOOCTBEHHBIE 0000IIEHNS; OTBETHI HE HAa BCE BOIPOCHI TP 3aIIUTE

((YI[OBJ'IGTBOPI/ITCJ'ILHO»

paboTHI

3alaHUA B KOHTpOJIBHOI;'I pa60Te BBITIOJIHEHBI HE ITOJIHOCTBIO HIIN
«HeynoBneTBopUTEIHHO HETPaBWIBHO, OTCYTCTBYIOT WJIH C/IEJIaHbI HENPAaBUJIbHBIC BBIBOJIBI
» U 0000menus; odopmieHue pabOTBl HE  COOTBETCTBYET

TpeOOBaHUSIM; HET OTBETOB Ha BOMPOCHI IPU 3aLUTE PAOOTHL.

8.2.5. Tempbl 1y1s caMOCTOATEILHOM PadOTHI CTYICHTOB

TeMbl 17151 CAMOCTOATEIbHOM PA0OTHI:

1. DneKTpOHHOE CTPOECHHE aTOMA U CUCTEMATUKa XUMHUYECKUX 3JIEMEHTOB.

2. KBantoBomexanuyeckass Mmojenb artoma. [lpunnun Ilaynu u npaBusio
XyHpa.

3. CTpoeHHE MHOTO3JIEKTPOHHBIX aTOMOB.

4. Xwumnueckass cBA3b. (OCHOBHBIE THIIBI M XapaKTEPUCTUKH  CBS3H.
KoBasieHTHasl ¥ HOHHAs CBSI3H.

5. 'ubpuaun3zanus, BUIbI, TEOMETPHS MOJIEKYI.

6. KommiekcHble COETMHEHMS.

7. OCHOBHbBIE BHUJIbI B3aUMOAECUCTBUS MOJEKYJ. CHIIbl MEXKMOJEKYJISIPHOTO
B3aUMOJACHCTBUA. Bomopoanas cBs3b. J[OHOPHO-aKLIENTOPHOE B3aMMOICHCTBUE
MOJIEKYL.

8. Kowmmiekcuble coequHenus. KoMIUIEKCh, KOMIUIEKCOOOpa30BaTeu,
JIUTaH/IbI, 3apsi U KOOPIUHAITMOHHOE YHUCIIO KOMILIEKCOB.

9. XuMus BellecTBa B KOHJICHCUPOBAHHOM COCTOSIHMHM. XHUMHYECKOE CTPOEHHUE
TBEpJI0ro Teja. AMOpP(HOE COCTOSTHUE BEIIECTRA.

10. Kpucramel. Kpucraminyeckne pemeTku. XMMHUYECKas CBSI3b B TBEPIIBIX
Teax.

11. Merannuueckas CBA3b U METAJLJIBI.
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12. Xumuueckast CBSA3b B MOTYNPOBOJHUKAX U AUIIICKTPUKAX.

13. Xumuueckoe paBHOBECHE B TETEPOTeHHBIX cucrtemax. Da3zoBoe
paBHoBecue. [Ipasuio das.

14. TloBepxHocTHble siBieHusA. CopOuus. AICOpOLHMOHHOE pPABHOBECHE.
['eTeporeHHble AUCIEPCHBIE CUCTEMBI.

15. AccomuupoBaHHBIE W HEACCOLUMUPOBAHHBIE AJIEKTPOIUTHL. (CBOMCTBA
pPacTBOPOB aCCOLMUPOBAHHBIX DJIEKTPOIUTOB. AKTUBHOCTb.

16. OcoOeHHOCTH BOJIbI KaK pacTBOPUTEIISI. DJICKTPOJUTUYECKAS TUCCOLHAIUS
BOJBI

17. CranpapTHBIN BOAOPOIHBIN JIEKTPO U BOJOPOAHAS IIKala IIOTEHIIUAJIOB.

18.  IloTreHumansl  METAUIMYECKUX,  Ta30BBIX WU OKHUCIHTEIBHO-
BOCCTAHOBUTEJBHBIX 3JIEKTPOOB.

19. MoHceneKkTUBHBIC JJICKTPOIBI U CEHCOPhl. MeMOpaHbl ¥ MeMOpaHHBIH
NOTEHLHAI

20. Koppo3ust non neiicTBueM O1yK1at0IINX TOKOB.

2]1. Meroasl 3amUTBl OT KOPPO3UH: JIETUPOBAHUE, JIIEKTPOXMUMHUYECKASL
3aIl1Ta, 3aUUTHBIE TOKPBITHSL.

22. '3MeHeHne CBOMCTB KOPPO3UOHHOM cpeaibl. UHrMOUTOpBI KOppo3uun

23. DIEKTPOJIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMH aHOJIAMH

24. DIIEKTPOXUMHYECKHE DHEPrOyCTAHOBKH. DIIEKTPOXUMHYECKUE
peoOpazoBaTey, KOHACHCATOPHI.

25. DnextpoxuMuueckas o00pabOTKa METaioB.  DJIEKTPOXUMUYECKUE
HOKPBITHS.

26. Oprannueckue MoJuMepHbIe MaTepralibl. MeTOIbl IOJIyYEHHUs TTOJIUMEPOB,
NOJINMEPU3ALIMSL, TOJTUKOHACHCALHS.

27. Ctpoenue u cBOMCTBa nojuMepoB. [IpuMeHeHre noammMepos.

28. ®a3oBeIe paBHOBECHs. J(narpaMma COCTOSAHUS BOJBI.

29. llennsie peakuyn. POTOXUMUYECKUE PEAKLIUN

30. KomtongHele cucteMbl. [[ucCepcHOCT W AMCHEPCHBIE  CHCTEMBI.
Knaccudukanust [ucnepcHbIX CUCTEM.

Ikajga oueHuBaHUuA

[[Ixana oueHBaHUS Kputepuun onennBanus

OOyuaromuiics TIIyOOKO U COJIepKaTeIbHO PACKPHIBAET TEMY
«OTIHYHO» CaMOCTOSITeNIbHON pabOThl, HE JOMYCTUB OIMOOK. OTBET HOCUT
Pa3BEPHYTHIN U MCUEPITBIBAIOLINI XapaKTep.

OOyuaromuiics B 1IeIOM PACKPBIBAET TEMY CaMOCTOSATEIbHOM
«Xopouio» paboThI, OTHAKO OTBET XOTs ObI HA OJIMH U3 HUX HE HOCHUT
Pa3BEPHYTOI'0 M UCUEPIIBIBAIOLIETO XapaKTepa.

OO6yyJaroImuiics B EJI0M PACKPLIBAET TEMY CAMOCTOSTEILHOM
a0O0THI ¥ IONYCKAET DA HETOYHOCTEN arMEeHTapHO PacKpPhIBAET
«Y JIOBIIETBOPUTETBHO» P y p > &p PHO packp
coziepKaHie TEOPETHYECKUX BOIPOCOB MIIU MX PACKPHIBAET

COACPIKATEIIbHO, HO JOITyCKasd 3HAUYUTCIIbHBIC HETOYHOCTH.

«HeynoBneTBopuUTEIBLHO» OOyuatomuiicsi He BiIaieeT BHIOPAHHOM TeMOW CaMOCTOSTeTbHON
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paboThI

8.2.6. NuauBuayajdbHble 3aJaHUsl ISl BBINOJHEHHUSI PACYETHO-
rpadguveckoii padoThl, KypcoBoii padoThI (IPOEKTA)

PI'P, KP u KII no nucuumnune «XuMus» padoueid mporpaMMoi U y4eOHBIM
IJJAHOM HE MIPEAYCMOTPEHBL.

8.2.7. TemaTuka 1e10B0ii UTPbI

1. [Ipobnemuas curyamusi «lloaroroBka 53JE€KTpoNMTAa I  CBUHIIOBO-
KHUCIIOTHOTO aKKyMynaTtopa». HeoOXolIuMO MpUTrOTOBUTH PACTBOP CEPHOM KHUCIOTHI
3aJlaHHOM  KOHIeHTpanuu (10 3ajJaHui0  MmpenojaBaTens) W3 Oouee
KOHIICHTPUPOBAHHOTO pacTBopa. Jljisi 3TOro HY>KHO BBINOJHUTH COOTBETCTBYIOIIHE
pacyeThl, MPUTOTOBUTH PACTBOP, MOJIb3YSCh XMMUYECKOW MOCYJIOW U peareHTamu B
COOTBETCTBUHM C MPABWIAMH, IPOBEPUTH PE3YyJIbTAT METOJOM apEOMETPUH, IPUMEHSIS
CIPABOYHYIO JIUTEPATYPY.

2. [Ipo6nemuas curyarus «Cobepu XUT: monydeHne 3J1eKTpUIeCcKon SHEPTUH
IpyU TOMOIIM XHUMHUYECKOT0 MCTOYHMKA TOKa». W3 NpensokKeHHbIX CpPENICTB
(xuMuuecKasi mocyja, peareHThl) coOpaTh pabOTalONUi TaTbBAHMYECKUI JJIEMEHT,
onpenenutb ero JJC, paccuutath Teopetuueckoe 3HaueHue IJ[C, moyb3ysch
CIIPaBOYHOM JINTEPATYPOil, COCTABUTH CXEMY TaJIbBAHUYECKOTO SJIEMEHTA.

IIIxaga omeHNBaHUA

IlIxama oreHUBaHUSA Kpurepuu onienuBanus

«OTn4HO» OOyuatomuiics TriIyOOKO M COJEPKATEIbHO DPACKPBIBAET TEMY
JIJIOBOI UIPBl, HE ONMYCTUB OMMOOK. OTBET HOCUT Pa3BEPHYTHIN
Y MCUYEPIIBIBAOIINNA XapaKTep.

«Xopo1Io» OOyJaromuiicss B II€JIOM pPacKphIBA€T TEMY JEIOBOW WIPHI,
OJTHAKO OTBET XOTs ObI HA OJWH W3 HUX HE HOCHUT Pa3BEPHYTOTO U
MCYEPIBIBAIOIIETO XapaKTepa.

«Y IOBJIETBOPUTEIILHO» OOyuaronuiics B IEJIOM pacKpblBaeT TeMy [E€JIOBOW HUIPhl U
JOMyCKAaeT psJl HETOYHOCTEH, (parMeHTapHO pPaCKpBIBAET
COJIep’)KaHHE BOIIPOCOB WJIM MX PACKPBIBAET COAEPIKATEIBHO, HO
JIOIIyCKasl 3HAYUTEJIbHbIE HETOUHOCTH.

«HeynoBiaeTBOpUTETBLHO» OOyuaromuiicst He BIa/ieeT BEIOPAaHHON TEMOU JEITOBOM UTPBI
8.2.8. OHEHOYHBIE CPEJACTBA HPOMEKYTOYHOI'O
KOHTPOJIA

Bonpocsl (3aganus) aJisi IK3amMeHa:

1. CoBpeMEeHHOE TMpEACTABICHHE O CTPOEHUMU aroma. JIBOMCTBEHHas mpupoaa
AIIEKTPOHA.
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2. dusuyeckas WHTEpHpeTanus KBAHTOBBIX yucen (n, I, mi, m) sHEpreTHuecKux
YPOBHEM JIEKTPOHOB B aTOME.

3. Pacnpenenenune 3nekTtpoHOB B aroMax. [lpumnnun Ilaynu (orpanuueHue 1o
pacripeie/IeHUuI0 3JeKTpOHOB Ha opOutansix). [IpaBuno KiieukoBckoro (mpuHLMM
HauMeHblel sHepruu). IlpaBuno Xynaa (0 TOpsiAKe 3amoJIHEHUST CBOOOHBIX
opOuTaneit).

4. DnexkTtpoHHble (opMyibl aToMOB. PacmosiokeHue  dJIe€MEHTOB ¢ §-, p-, d-, f-
OpOUTANISIMU 3JIEKTPOHOB B MIEPUOJUYECKOM TaOIUIIE.

5. CoBpemeHHas popMyJIHpPOBKA MEPUOINYECKOro 3akoHa. [leproanyeckas cucrtema
J.1. MenneneeBa (1epuoibl, TPyMIbl, TOATPYIIIH ).

6. OCHOBHBIE CBOMCTBAa aTOMOB (aTOMHBIN pajinyc, SHEPrUs NOHU3ALUHU, CPOJCTBO K
IIEKTPOHY, JIEKTPOOTPULATENBHOCTD). IIeproauuyHOCTh CBOKCTB aTOMOB.

7. Meramiet u  Hemetamibl B IICO. KUCIOTHO-OCHOBHBIE W  OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA AJIEMEHTOB.

8. Ilpupoma cun xumudeckoro BzaumoeicTeus. OOpa3oBaHne KOBAJICHTHON CBS3H.
[TonsipHas 1 HenmossIpHast KOBAJIEHTHASI CBS3b. [[UNIOIBHBIE MOMEHT MOJIEKYJIBL.

9. CBoiicTBa KOBAJICHTHOM CBS3M ([IJIMHA CBSA3HM, DHEPrUsl CBSA3U, HACBHIIIAEMOCTh U
HaIPaBJIEHHOCTb CBSI3M).

10. CnocoObl mepekpbIBaHUs JJICKTPOHHBIX OOJAKOB MpPU OOpa3oBaHUM G- U T-
cBszeil. Kparable xumuueckue cBa3u. [ 'nbpuansanust aToMHbIX OpOUTAIIEH.

11. WonnHast cBsi3b W ee CBOMCTBA (HEHACHIIAEMOCTb W HEHANPABJICHHOCTB).
W oHHBIE KPUCTAITIMYECKUE CTPYKTYPHI.

12. JloHOpHO-aKLENTOPHBIA  MEXaHW3M  OOpa30BaHUS  KOBAJICHTHOW  CBS3U.
BonoponHast cBs3b.

13. Mertamisl 1 KX MECTO B IEPUOJIMUECKON cHucTeme. MeTaminueckast CBs3b.

14. DOwuranpnus. Buasl XuUMHYECKHMX peaknuMid 1O  TemioBoMy  3ddekry.
KonnuecTBeHHast XapakTepuCTHKa TETIOBOTO 3 dexTa.

15. DOnrponus, e€ n3MEHEHNs B XUMUYECKHX ITponeccax. Il 3akOH TepMOIMHAMUKH.
16. CBobOonnast sHeprusi I'mbOca kak KpUTEpUil CaMOINPOU3BOJIBHOIO MPOTEKAHUS
peakuuii. DHTAJILIIUUHBINA U SHTPONUNHBIA (aKTOPBHI.

17. Cxopoctb xumuyeckol peakuud. DaxkTopbl, BIUAKLIIME HA CKOPOCTbH
XUMHUYECKON peakinu (KOHIIEHTpalus, TeMIIepaTypa, IPUCYTCTBUE KaTallu3aTOPOB).
18. 3axon gerictBus Macc. KoHcTaHTa CKOPOCTH PEAKIIUH.

19. DOneprus akTuBauus U €€ BIMSHUE Ha CKOPOCTh XUMHUYECKOTO MTPOIIECCa.

20. TIlonstme o karamuse. Buupl kaTanu3aTopoB (TOMOTEHHBIE M TE€TEPOTCHHBIE).
W3MeHeHne SHEprun aKTUBAIIUU XUMUYECKOW peaKkuy MpY KaTalau3e.

21. Xumuyeckoe paBHOBECHME B 0OpaTHUMbIX peakiusax. KoHcTaHTa XHMMHUYECKOTrO
pPaBHOBECHSI.

22. CwmelieHrne XMMHYECKOrO paBHOBECHsI MOJ] BO3JCHCTBHEM BHEIIHUX (PaKTOPOB.
[Tpuunmn Jle-IlaTense.

23.00mue mnonsaTUss 0 pactBopax. CmnocoObl BBIPAKEHHS COCTaBa PacTBOPOB.
PacTtBOpuUMOCTb BEIIECTB B BOJIE.

24.DNIeKTPONUTHYECKAs] IUCCOLMALMS KHUCJIOT, IIEJOYed W COJed B BOJHBIX
pactBopax. Crenens aucconuanuu. CUIbHbIE U CIa0ble dJIEKTPOTUTHI.
25.00eKTponuTHYECKasT auccounanuss Bojbl. VOHHOE NpPOW3BEICHHE BOIBI.
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Bogopoanelii moka3aTteiab M €ro 3HA4Y€HUsS B KHUCJIOM, HEMTPAIbHOW M IIEJTOYHOU
cpene.

26.1'naponn3 BOOHBIX pacTBOPOB conell. KoHCTaHTa U cTeneHb ruaposns3a.
27.11oHsTHE O KOJUIONIHBIX pacTBOpax. [I0BEpXHOCTHBIE SBIICHHUS.

28.Peakuyu OKHCIEHUS H BOCCTAHOBJIEHUA. CTENEHb OKUCIEHUS XHUMHUYECKUX
1eMeHTOB. OKHUCIUTENbHBIE UM  BOCCTAHOBUTEIIBHBIE CBOWCTBA aTOMOB B
3aBUCUMOCTH OT CTENICHHU UX OKUCIICHUA. TUMUYHBIE OKUCIUTEIN U BOCCTAHOBUTEIIH.
29.O1eKTpOXMMUYECKUE SIBJICHWS HA TPAHUIIE METAUl - PAcCTBOP. JIEKTPOIHBIC
MOTEHUIHUANIBI METAJJIOB. Psii MeTanioB MO BENIMYHMHE CTAHIAPTHOTO 3JIEKTPOIHOIO
MOTEHIIAAJIA.

30. X¥uMUYECKHUE OCHOBBI JEWCTBUS TallbBAHMUYECKUX JJIEMEHTOB. Y CTPOWCTBO U
paboTa MeIHO-IIMHKOBOTO 3JIeMeHTa (351eMeHTa Jlanuansa-Skoomn).

31.PoJib XUMHYECKOTO IKCIIEPUMEHTA P OTKPHITUH XUMUYECKHX HUCTOUHUKOB TOKA.
O6opynoBanue yisi moaydeHus siaemenTa Jlanmansa-SAxoou.

32.TlonsiTue 00 A1eKTpoau3e. AHOAHBIC U KATOIHBIC MPOIIECCHI TTPH DIICKTPOIIH3E.
33.0OnekTponn3 paciyiaBOB M BOAHBIX PacTBOpPOB coisied. Mcmonp3oBaHue
PaCTBOPUMBIX  DJIGKTPOJOB MpHU paUHUPOBAHUM METANIOB U  HAHECEHUH
raJIbBAHUYECKUX TTOKPBITHH.

34. TexHonorus NPOBEJEHUS 3JIEKTpOJM3a B JabOpaTOpuM U Ha MPOU3BOICTBE.
["anpBaHOMIACTUKA U TAJIbBBAHOCTETHSL.

35.XumMuueckass ~ CYIIHOCTb  OCHOBHBIX  BHJOB  KOPpPO3UU  (XHMHUYECKOM,
ANEKTPOXUMHUYECKOIT). OCHOBHBIE METO/IbI 3aLTUTHI METAJUIOB OT KOPPO3HUHU.
36.DNEeKTPOXUMUYECKHE OCHOBBI KAaTOJHOM M MPOTEKTOPHOW 3aIMUTHI METAIJIOB OT
KOPPO3UH.

37.1loHsITHE O KECTKOCTH BOJbI, KOJIMUECTBEHHAS XaPAKTEPUCTUKA KECTKOCTU BOJIBI.
BpemeHnHas v nocTosiHHas )KECTKOCTh BOJIBI.

38. Meroapl yCTpaHEHHMs JKECTKOCTH. MeToauKa NpPOBEACHUS OKCIEPUMEHTA
YMATYEHHUS BOJIbI, UCIOJIb30BAaHUE PEAreHTHOTO METOJIa MU MOHHOOOMEHHHUKOB JIf
yMSATYEHUS BOJIbI HA TPOU3BO/JICTBE.

8.3. MeToanuyeckue MaTepuaJibl, ONpeAeIsaoIMe NPOLueyPbl OLeHNBAHUS
3HAHWI, YMeHHii, HABHIKOB U (WJIH) ONBITA JAeSITeIbHOCTH, XapAKTEePHU3YIOIIHX
Tanbl GOpMUPOBAHUSA KOMIIETCHIIUA

OCHOBHOM 1LENbI0 IPOBEICHUS IPOMEKYTOUYHOM aTTECTALUU  SABIISIETCS
OTIPEJICIICHNE CTEMEHW JIOCTHKCHUS IeJied 1o y4eOHOW JUCIUIUIMHE WIH ee
paznenam. OCYIIECTBISETCS ATO TMPOBEPKON M OIEHKOW YPOBHS TEOPETHYECCKOM
3HAHHWH, TIOJIYYEHHBIX OOYYalOIMMHUCS, YMEHHS TPUMEHITh HX B PEIICHUU
MPAKTUYCCKUX 3a7ad4, CTCIICHU OBJIAJICHUS OOYYarONIMMHUCS TPAKTUICCKUMU
HaBBIKAMU U YMEHHUSIMHU B 00BbeMe TpeOOBaHUI pabouell MporpaMMbl 1O JTUCIHUILIMHE,
a TaK)Ke UX YMEHHUE CAaMOCTOSITEIbHO paboTaTh ¢ y4eOHOM IUTEpaTypPOM.

Opranuzanusi MpOBEACHHS MPOMEKYTOUHON aTTeCTallMd perjaMeHTHpOBaHa
«Ilomoxennem 00 opraHuzanuu o0pa3oBaTEILHOIO IIporiecca B (denepalTbHOM
rOCyJJapCTBEHHOM aBTOHOMHOM 0OOpa30BaTeIbHOM yupexaeHUH «MOCKOBCKHIA
MOJINTEXHUYCCKUN YHUBEPCUTET
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8.3.1. Iloka3zaresid OLeHUBAHUSA KOMIICTEHUMH HA Pa3JIMYHBIX 3TANAX HUX

(l)OpMPIpOBaHl/Iﬂ, HOCTHIKCHHE Oﬁy‘lalOH_[I/IMHCH IVNIAHUPYEMBIX Ppe3yabTaToB
Oﬁyqemm o IMCIOMIIJIMHE

Kon u HaumenoBanue komnerennuu OIIK-1. CniocoGeH pemaTsb 3aa4u, OTHOCSIIUECS K
npodeccCHOHAIBHOI 1eSITeJILHOCTH, IPUMEHSISI METOAbI MOJAEJTUPOBAHNS, MATEMATHYECKOI0
aHAJIN3a, eCTECTBEHHOHAYYHbIEe H 00LeMH:KeHEePHbIe 3HAHUS

Kpurtepuu onennBanus
Jrtan
(ypoBeHb)
HEYI0BJICTBOPUTEJILHO | YAOBJIETBOPUTEIbLHO X0pouo OTJIMYHO
OObyuatormiics
OOyuaromuiics JIEMOHCTPHPYET
. JIEMOHCTPUPYET TIOJTHOE
OO6yuaromuiics pHpYy
. YaCTHYHOE COOTBETCTBUE
OO0yuatoniuiics JIEMOHCTPHUPYET .
COOTBETCTBUE CJIEAYFOIMX 3HAHHMI:
JICMOHCTPHPYET MOJHOE | HEMOJHOE COOTBETCTBHE .
. CIIEIYIOIHX 3HAHUH: OCHOBHBIE
OTCYTCTBUEC WJIN CJICAYHOIINX 3HAHUM:
OCHOBHBIE TIOJIOKCHUS
HEJOCTATOYHOE OCHOBHBIE ITOJIOKESHHS .
o TIOJIOKEHHS COBPEMEHHOU TEOpUH
COOTBETCTBHE CIEAYIOIINX | COBPEMEHHOH TEOpUH .
o COBPEMEHHOU TCOpUH CTPOCHUS aToMa,
3HAHWH: OCHOBHBIE CTPOCHHMS aToMa, .
. o CTPOEHHSI aTOMa, XMMHUYECKOH CBSI3H,
TIOJIOXKEHHSI COBPEMEHHOI XUMHYECKOH CBSI3H, o
XMMHYECKOH CBSI3H, 9HEPreTHKU U
TEOPUH CTPOCHHS aTOMa, | DHEPIeTHUKH U KUHETHKU
o o OHECPICTUKU U KHHECTHUKHU
XMMHUYECKOH CBSI3H, XMMHYECKHX PEaKIHH,
3HATb KHUHECTHUKHU XUMHNYCCKUX
OHEPICTUKU U KUHCTUKU XUMHUYECKOT'O o
. XUMHYECKHX peakiuii,
XUMHUYECKUX PEAKLIUH, paBHOBECUS, TEOPUHU N
peaximii, XHMHYECKOTO
XAMHYECKOTO PAaBHOBECHS, pacTBOpOB,
XUMHYECKOTO paBHOBECHS], TCOPUH
TEOPHHU PacTBOPOB, NIEKTPOXUMHUH, A TAKKE
paBHOBECHSI, TCOPUH pacTBOpOB,
IEKTPOXUMHH, & TAKKE OCHOBHBIE COCIMHECHUS
pacTBOpOB, JNEKTPOXUMUH, &
OCHOBHBIC COCTUHCHHUS JJIEMEHTOB, UX
JNEKTPOXUMHUH, & TaK)Xe OCHOBHBIC
JJIEMEHTOB, UX KJ1acCU(DUKAIHIO 1
TaK)Xe OCHOBHbIE COCMHEHUS
KJIaCCUPHKAIIIO U XHMHYECKHE
COEIMHEHUS JJIEMEHTOB, UX
XUMHUYECKHE MPEBPALLECHUS NIpEBpaLICHUS
3JIEMEHTOB, UX KJIacCH(HKALHIO 1
KJIaCCH(HKALHIO U XUMHYECKHe
XUMHYECKHE NpeBpanieHus
npeBpanIeHus
yMeTh OOyuaromuiicst He yMeeT OO0yuaromuiics Oby4atormmiics OO6yuatommiics
WJIN B HEJIOCTaTOYHOM JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
CTEICHH yMeeT HETIOJIHOE COOTBETCTBUE YaCTHYHOC HOJTHOE
BBITIOJIHSATH: ONPEIEISATh CIIEAYIONINX YMEHUIH: COOTBETCTBUE COOTBETCTBUE
XMMHYECKHE CBOICTBA OIIpEIETISATh CIIEAYIOIINX YMEHUH: | CIEIyIOIUX YMEHUI:
3JICMCHTOB U UX XUMHUYECKHE CBOMCTBA ONpeaACIATh OIpEACIATh
COC}II/IHGHI/Iﬁ 10 DJICMEHTOB U UX XUMHNYCCKUEC XUMHUYCCKHE
noaoxkennro B [1CO, ux

COEIMHEHUH O
nonoxkenunio B [1CH, ux
BIUSTHHC Ha CUCTEMY,

CBOMCTBA DJIEMECHTOB
U UX COEIUHEHUH 110
nojoxennio B I[ICDH,

CBOMCTBA 3JIEMCHTOB
U UX COeIUHEHUH I10
moaoxennio B [1CHO,

BIIMSIHHE Ha CHCTEMY,
HaIpaBJIEHUE XUMAYECKUX
B3aNMOJICHCTBHH,

HaIlpaBJIeHUE UX BJIMSHUE Ha UX BJIMSHUE Ha
KHCIIOTHO-OCHOBHOM XUMHUYECKHUX CHUCTEMY, CHUCTEMY,
XapakTep cpensbl, B3aUMO/ICHCTBU, HarpaBJIEHUE HarpaBJIEeHUE
BO3MOYKHBIE TTOOOYHBIE KHCJIOTHO-OCHOBHOM XUMHNYCCKUX XUMHNYCCKUX
po1ecchl (KOPPO3UOHHBIE XapakTep Cpensl, B3aUMOJIEHCTBUH, B3aUMOJCICTBU,
1 JIp.) ¥ TIPEJICKa3bIBATh UX

BO3MOXXHBIE TIOOOYHBIC
MIPOLIECCHI
(KOppO3UOHHBIC | JIp.) U

KHCJIOTHO-OCHOBHOM
XapakTep Cpensbl,
BO3MOKHBIE

BJIMSITHUC Ha
TEXHOJIOTHYSCKUI

KHCJIOTHO-OCHOBHOM
XapakTep Cpensl,
BO3MOKHBIC
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NOOOYHBIE MPOIECCH | MOOOYHBIE MPOLECCH
(KOppO3NOHHBIE U (KOppO3HOHHBIE U
Ap.) ¥ ap.) u
Mpe/ICKa3bIBaTh UX Mpe/ICKa3bIBaTh UX
IpelCKa3bIBaTh HX
BIIMSIHUC Ha BIIMSIHUE Ha
BIIMSIHUE Ha . .
. TEXHOJIOTHUECKHUN TEXHOJIOTUYECKUH
HPOLECC, OKPYKAIOLIYIO TEXHOJIOTUYECKUH
nporecc, npolecc,
Cpeny M YeNoBeKa, HPOLIECC, OKPYIKAIOIIYIO
OKPYXKAIOIIYIO CPEy | OKpPY>Karoulylo Cpery
Ipeasiarath crocoObl Cpeay U 4elloBeKa,
U 4YelloBeKa, U YelloBeKa,
3aIIUTHI OT HUX, a TAKXKe IpeasiaraTh crocoobl
npeajiarath croco0bl | IMpezsiarath CriocoObl
MIPUTOTABJINBATh PACTBOPBI 3alIUTHI OT HUX, &
. 3aIIMUTHI OT HUX, & 3aIIUTHI OT HUX, &
HY)KHOW KOHIIGHTpAllMU U | TaKXe MPUTOTaBINBAThH
. TaKKe TaKxKe
OIIPEeNIeIIATh €€ JIF0OBIM PacTBOPBI HY)KHOM
NPUTOTABIUBATh NPUTOTABINBATH
JOCTYIHBIM METOJOM KOHIIEHTPALUU U N o
PpacTBOpHI HYKHON pacTBOpHI HYKHOH
(TUTpOBaHHE, C IOMOIIBIO | ONPEACNATH €€ IHOBIM
KOHLICHTPAINU 1 KOHLICHTPAINU 1
apeomeTpa ¥ T.1.), JOCTYITHBIM METOJIOM
OIIPEAECIATH e OIIPEEIIATh e
n3mepsTh pH BogHBIX (TuTpoBaHue, ¢
JHOOBIM TOCTYIHBIM | JIFOOBIM TOCTYITHBIM
PacTBOPOB 3JIEKTPOJIUTOB | IOMOIIBIO apeoMeTpa U
METOJIOM METOJIOM
T.1.), u3Mepats pH
(TuTpoBanue, ¢ (TuTpoBanue, ¢
BOJIHBIX PaCTBOPOB
MOMOIIBIO apEOMETpa | MOMOIIBIO apeoMeTpa
3NEKTPOIIUTOB
U T.1.), m3Mepath pH | u T.1.), u3mepsars pH
BOJHBIX PAaCTBOPOB

X PacTBOPOB

BOJTHBI
ANIEKTPOJIUTOB AJIIEKTPOIUTOB
O0ygaronmmes
OIYCKAIOTCSI N
Aony OO0yJatommiics
HE3HAYUTENbHbBIE
CBOOOTHO TIPUMEHSIET
. OIIINOKH,
OOyyaromuiics BIagceT MTOJTyYCHHBIC
HETOYHOCTH,
B HEIOJIHOM 00beMe U HAaBBIKH, B TIOJTHOM
o 3aTpyAHEHU,
OO0yyaromuiics He BiIaaeeT TIPOSIBJISIECT o0beme BiaseeT
. YaCTHYHO BJIaJICeT
HNJIM B HCAOCTATOYHOU HEOO0CTAaTOYHOCTH HaBbIKaMH pa6OTI)I C
HaBBIKaMU PaOOTEHI C
CTETICHU BIIAJICET: BJIJICHHUS HaBBIKaMHU METOAAaMH pacdera
METOJaMH pacdera
METOIaMH pacdera paboTHI ¢ MeToaMu KHHETHICCKUX U
KHHETHICCKUX U
KUHETUYCCKUX U pacdeTa KHHETHYECKUX TEPMOINHAMHYECKIX
TEPMOIUHAMHYECCKIX
TEPMOINHAMHYIECKIX ¥ TEPMOJHMHAMUIECKUX XapaKTEPUCTHK
XapaKTEPUCTHK
XapaKTEPUCTHK XapaKTEPUCTHK XUMHUYECKHUX
o o XUMHUYCCKUX o
XUMHYECKUX PEaKIuii, XUMHUYCCKHUX PEAKIIHIA, . peaxIuii, pacuera
% o peaxIuii, pacueTa .
pacuera KOHLIEHTpalUii pacudera KOHLIEHTpaLuil . KOHIIEHTpaLUi
BJIAETh KOHIICHTPAIUi
PacTBOPOB U KOJIMYECTB PacTBOPOB M KOJIMYECCTB ACTEODOE I PacTBOpPOB U
pearupyromunx 1 pearupyromux u pKOJ'II/I‘II::CTB KOJIMYECTB
00pa3yIonuxcs BEMeCTB oOpa3zyrommxcs Carupyromx U
pasyIom Hl PasyIoI pearupyrommnx u p pyrom
0 XUMHYCCKOMY BEIIECTB 110 00pa3yroImmxcst
00pa3yroImxcst
YpaBHCHHIO, pacdera XUMHYIECKOMY BELIECTS 110 BEIECTB 10
MOKa3aTeNsi KHCIOTHOCTH YpaBHCHHIO, pacyera UMIECKOM XHUMHUYICCKOMY
cpensl, pacueta JJIC u MOKa3aTest Y YpaBHCHHIO, pacyera
YpaBHCHHMIO, pacuera
OKHUCIIUTEIBHO- KHUCJIOTHOCTH CPE/IHI, TOKa3aTest
MTOKa3aTest
BOCCTAHOBHUTEILHBIX pacuera DJ/IC u KHUCJIOTHOCTH CpE/JIbI,
N KHUCIIOTHOCTH CpEIbl,
MTOTEHITNAJIOB PeaKInit OKHCIINTEIBLHO- pacuera DIC u
pacuera OJ1C u
BOCCTaHOBHTEIBHBIX OKHUCJIUTEIHHO-
. OKHUCIIUTEIBHO-
MOTCHIINATIOB PeaKIUit BOCCTaHOBHTEIBHBIX
BOCCTaHOBHTEIbHBIX
MTOTECHIINAJIOB
MOTEHIINAJIOB .
peakimit

peaxuuit

Kon n nanmenoBanue komnerenunu OIIK 4. CiocoGen npoBoauThL M3MepeHUsI U HAOJIIOIeHNS,
00padaThIBaTh U NMPEACTABIAATH IKCIIEPUMEHTAIbHbIE JaHHbIE

Itan

Kpurtepuu onennBanus
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(ypoBeHb)

Hey/I0BJIeTBOPUTEJIBHO

HEIOCTaTOYHOC
COOTBETCTBUE CIEAYIOIINX
3HaHuii: Bnusnue
Pa3TUYHBIX XUMHYECKHX

Bnusinue pa3nuyHbix
XUMHUYCCKUX
COEJIMHEHHH Ha

YAOBJIETBOPHUTEJIBHO Xopouo OTJIMYHO
OOyuaronuiics
JICMOHCTPHPYET
. OOyuyaronuiics OOyuaroruics MOJIHOE
OO6yJatommiics y 1 Y i
JIEMOHCTPHUPYET JIEMOHCTPHUPYET COOTBETCTBHE
JICMOHCTPHPYET MOJTHOE .
HEIIOJIHOE COOTBETCTBUE YaCTUYHOE CIIEYFOIIMX 3HAHHMA:
OTCYTCTBHE WA .
CIICTYFOINX 3HAHWIA: COOTBETCTBHE BrustHre pa3muvHbIX

CIEIYIOUINX 3HAHUH!
Bnusinue paznuyHbix
XUMHUYECKHUX

XUMHUYECKUX
COEIMHEHUH Ha
OpraHu3M 4eJoBeKa U

o OpTaHM3M UYEJIOBEKA U COEIMHEHUH Ha OKPYXKAIOIIyIO
COE/IMHEHUI Ha OpraHu3M
OKPYXKAaIOLIYIO CPEAy; | OPTaHH3M UYEJIOBEKA U cpeny; IIpaBuna
YeJI0BeKa U OKPY>KaroIIyIo
[TpaBuna paboTs! B OKpY’KaIOIIYyI0 CPeay; paboTsI B
cpeny; IlpaBmira paGoTsI B . N
. XUMUYECKON [IpaBuia paboTsl B XUMHUYECKON
3HATh XHUMHUYECKON N
naboparopuu; XUMHUYECKON nabopartopuu;
naboparopuuy;
XUMHUYECKUE METOJIBI naboparopuu; XUMHYECKUE METOJIBI
XUMHUYECKHUE METObI . o
o HCUTpAIN3AIUN XuMH4ecKue METOAbI HEUTpaIn3aluu
HEeWTpaJIN3aliy BpeTHBIX N
BPEAHBIX BEIICCTB, HEUTpaIn3alun BPEIHBIX BEUICCTB,
BeniecTB; OCHOBHEIE
(useckie 1 OcHOBHBIC (PU3NIECKUE BpEIHBIX BEIIECTB; OCHOBHEIE
. 1 XUMHUYECKUE CBOICTBA OcHoBHEBIE ¢dusnueckne u
XMMHYECKHE CBOMCTBA
KOHCTPYKIIMOHHBIX U ¢dusnueckne u XHUMHYECKHE
KOHCTPYKIMOHHBIX U .
9KCIITyaTallHOHHBIX XMMHUUYECKHE CBOMCTBa
IKCIUTYaTalIOHHBIX .
MarepualioB CBOMCTBa KOHCTPYKIIMOHHBIX U
MarepuaaoB
KOHCTPYKLIMOHHBIX U | JKCIUTyaTallMOHHBIX
OKCILTyaTallTMOHHBIX MaTrepuaioB
MarepuaioB
yMeTh OOyuaromuiicst He yMeeT OO0yuaromuiics Obyuatommiics Obyuatommiics
WA B HEJOCTATOYHOU JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
CTENCHU yMEeT HETIOJTHOE COOTBETCTBHUE JaCTHYHOE TIOJTHOE
BBINOJHATE: Permath CIIEAYIONINX YMECHHUMH: COOTBETCTBHE COOTBETCTBHE

THIIOBBIE 331241 110
JIOITYCTHMOMY
COACPIKAHUIO BPCIAHBIX
BEIIIECTB B BO3/yXe
pabodeii 30HbI, CTOYHBIX
BOJax U IIOYBE B XOAEC
npodeccHoHaNbHON
nestensHoCcTH; OLCHNBATh
pe3ynbTaThl M BEIOMpATh
ONITHMAJIFHOE pElICHUE
pu pa3paboTke Mep no
Oe3omacHoii padoTe ¢
BPEIHBIMH BEIIECTBAMH U
3alIUTE OT BO3BMOXHBIX
MOCJIEACTBUH aBapuil B
xoJie TIPo(heCCHOHATHFHOMN
JIeSITeIIbHOCTH;
Komnnexcuo
000CHOBBIBATh BBIOOD
KOHCTPYKIMOHHBIX U
9KCIITyaTaIl[HOHHBIX
MaTepHaJiOB HA OCHOBaHHHU
MX XUMHYECKUX CBOICTB,
OILIEHUBATH PE3YJILTATHI U
BBIOMpATh ONTUMAaJIbHBIC
KOHCTPYKIIMOHHBIC
Marepualbl

Pemats THIOBEIC
3a7a4uM 1o
JIOILy CTUMOMY
COJICPIKAHMIO BPETHBIX
BEILIECTB B BO3YyXE
pabodeii 30HHI,
CTOYHBIX BOJAX U MOYBE
B X0J¢
po¢eCCHOHATTFHON
JIeSITEIIbHOCTH;
O11eHUBATh PE3yJIBTaThI
U BBIOUpATH
OIITHMAJIBHOE PEIICHUE
pu pa3paboTke Mep Mo
Oe3omacHoii pabote ¢
BPEAHBIMH BEIIECTBAMHU
U 3aIyTe OT
BO3MOXKHBIX
MOCJICACTBUN aBapuil B
xoze
nmpodeccnoHaTEHOM
JIeSITEeNIbHOCTH;
KommnekcHo
000CHOBBIBATH BEIOOP
KOHCTPYKLIMOHHBIX
9KCIITYaTallHOHHBIX
MarepuaoB Ha

CIEIYIOUNX YMEHHN:
Pemars THIOBBIC
3aJa4u 1o
JIOTTyCTHMOMY
COZIePIKAHUIO
BPECAHBIX BEIICCTB B
BO3IyXe paboueit
30HBI, CTOYHBIX
BOJaX U MOYBE B
xoze
poeCCHOHATBHOMN
JIeATEIBHOCTH;
OrneHnBaTh
pe3yJIbTaThl U
BEIOMpPATH
ONTUMAJIEHOE
peLIeHue mpu
pa3paboTke mMep 1o
Oe3onacHoit pabote ¢

BPEAHBIMA
BEILIECTBAMH U

3alIuTe OT

BO3MOXHBIX
MIOCJIECTBUI aBapuit
B X0J1e

poeCCHOHATBHOMN

JeATEIBHOCTH;

CIEIYIOUINX YMEHUMN:
Pemars THIOBBIC
3aJa4u 1o
JIOTTyCTHMOMY
COZICPIKAHUIO
BPEAHBIX BEIICCTB B
BO3IyXe paboueit
30HBI, CTOYHBIX
BOJIaX ¥ MOYBE B
xoze
poeCCHOHATTBHOMN
JIeATETbHOCTH;
O1eHnBaTH
pe3ynbTaThl U
BEIOMpPATh
OINITHMAJIbHOE
peLIeHre mpu
paspaboTke mMep 1o
Oe3omacHoii padoTe ¢

BPEIHBIMU
BEIICCTBAMH U

3alIUTe OT

BO3MOYHBIX
MOCJIEACTBUH aBapuit
B X0J1e

po¢heCCHOHATBHOMN

JIeATETbHOCTH;
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KommiekcHo

KommuiekcHo 000CHOBBIBATH
000CHOBBIBATH BBIOOD
BBIOOD KOHCTPYKIIMOHHBIX U
OCHOBAaHHMH UX KOHCTPYKIIMOHHBIX | 3KCIUTyaTallMOHHBIX
XUMUYECKHX CBOMCTB, IKCIUTYaTAIHOHHBIX MaTepHalioB Ha

OLICHHUBATh PE3yJIbTATHI
1 BBHIOMpATH

MaTepraioB Ha
OCHOBAaHHHU UX

OCHOBAHUH HUX
XUMHYCCKUX

ONTHMAJIbHBIE XUMHUYECKHUX CBOICTB, OIICHUBATh
KOHCTPYKIIMOHHEIC CBOICTB, OIICHUBATh pE3yIBTATHI U
MaTepHabl pe3yIbTaTHl U BBIOHMpATh
BBIOMPATH ONTHMAJIbHBIE
ONTHUMAaJIbHBIE KOHCTPYKIIMOHHEIC
KOHCTPYKIIHOHHEIE MaTepHabl
MaTepHaIbl
O0ygarommmMes
JTOITY CKAIOTCS OO6yuatommiics
OOy4arouuiics BiIaacer HE3HAYUTEIIbHBIC CBOOOTHO TIPUMEHSIET
B HEIOJIHOM 00beMe U OIIINOKH, MTOJTyYCHHEIC
TPOSIBJISET HETOYHOCTH, HAaBBIKH, B TIOJTHOM
HEJ0CTATOYHOCTh 3aTpyAHCHUS, o0BbeMe BiIageeT
OO0yuaroniiics He BIaieeT BJIaJICHUS HABBIKAMU YaCTUYHO BJIAJICET HaBBIKAMU
WX B HEJOCTATOYHOMN MPOBENICHUS aHAIIN3A, HaBBIKAMU MIPOBEICHUS aHAIIN3a,
CTEIIEHH BIIAJIEET: KOMILIEKCHOTO MIPOBEICHUS aHAIIN3A, KOMILIEKCHOI'O
HABBIKAMU TPOBEICHHS 000CHOBaHUS KOMILIEKCHOI'O 000CHOBaHUS
aHaM3a, KOMIJIEKCHOTO MIPUHAMACMBIX 000CHOBaHHMS MIPUHAMACMBIX
000CHOBaHMS pCIICHHIA, MIPUHAMACMBIX PpeIICHMIA,
IIPUHUMAEMBIX PEILICHUH, CaMOCTOSTEIBHOTO peLIeHUH, CaMOCTOSITENBHOTO
CaMOCTOSTEIBHOTO TIOUCKA MOMCKa MyTei CaMOCTOSITEIbHOTO MOMCKa MyTei
MyTel OpraHu3anuu OpTaHU3aIIH MTONCKa MyTeit OpraHU3aIIH
MEpONPUITHH 110 MEpONPUITHH 110 OpraHuzanuu MEpOMNPUSITUH TTO

Oe3omacHoit padote ¢

Oe3omacHoit pabote ¢

MEPOIPUATHIA 11O

Oe3omacHoii padote ¢

BJIaJeTh | BpEAHBIMH BEIICCTBAMH M | BPETHBIMH BelIeCcTBaMHU | Oe30macHO# padore ¢ BpEIHBIMU
3alIUTE OT BO3MOXKHBIX U 3aIIHUTE OT BpEAHBIMU BEIIECTBAMU U
MOCJIEACTBUH aBapuil B BO3MOXKHBIX BEILIECTBAMU U 3alIUTE OT

xo/1¢ PoheCCHOHATLHON MOCJIeICTBUI aBapuil B 3aI0UTE OT BO3MOKHBIX
NeATCILHOCTH, MeTogaMu b ()i (S BO3MOKHBIX MOCJIEeACTBUM aBapuit
OILICHKHU CBOMCTB mpo¢ecCHOHATBFHON MIOCJIEACTBUH aBapuit B X0JIe
XAUMHUYECKUX BEIIECTB U JIESITeILHOCTH; B XOJI¢ npodeccuoHaTbHON
KOMILIEKCHBIM ITOJIX0A0M MerogamMu oLieHKH poeCCHOHATBHOMN JIeSITEILHOCTH;
K To0o0py CBOMCTB XUMHYCCKUX eI TCIILHOCTH; MeTonamMu OLICHKH
SKCIUTyaTallMOHHBIX U BEIIECTB U Mertonamu OIleHKH CBOMCTB XUMHUYECKHX
KOHCTPYKLIMOHHBIX KOMILJICKCHBIM CBOMCTB XUMHYECKUX BEILIECTB U
MaTepHaoB JIJIs MOJIX0/I0OM K [T0100pY BEILIECTB U KOMILIEKCHBIM
HpOeKTI/IpyeMLIX OGLGKTOB 3KCHJ’IyaTaHI/IOHHI>IX u KOMIIJICKCHBIM IIoaxX0a0M K HOI[60py
KOHCTPYKLIMOHHBIX MTOJIXO/IOM K ITO00PY | SKCIUTyaTallHOHHBIX
MaTepuasoB AJis SKCIUTYyaTalMOHHBIX U | ¥ KOHCTPYKLIMOHHBIX
MIPOEKTHPYEMBIX KOHCTPYKLIMOHHBIX MaTepHUaIoB st
00BEKTOB MaTEpHUAJIOB ISt MPOEKTUPYEMBIX
MPOEKTUPYEMBIX 00BEKTOB
00BEKTOB

8.3.2. MeTtoanka oueHMBAHMS Pe3y/JIbTATOB MPOMEKYTOYHOM ATTECTALNH
[TokazarensiMu  OLICHMBAHUA KOMIIETCHIIMA HA JTare

IIPOMEKYTOUYHOU

aTTECTAllMM 110 JUCHUINIMHE «XHUMHS» SBISIOTCS PpPe3yJbTaThl OOYUYEHHS 10
NTUCIHUIUINHE.
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O1eHOYHBIH JTUCT pe3yjabTaToOB Oﬁy‘leHI/Iﬂ o JUCIHUIIJINHE
YpoBeHb
Kon c(pOpMUPOBAHHOCTHU
3HaHus Ymenus Hagbiku bopmup
KOMIIETEHLIUU KOMIIETEHLIMY HA JaHHOM
JTarne / OleHKa
OTIpeIeNATh
XUMHYCCKHE
CBOMCTBa
JJIEMEHTOB M UX
COEIMHEHUH Mo
TTOJIOKEHHIO B
TICD, ux BausHue
HA CHCTEMY,
HaTpaBJICHUE
OCHOBHBIC XUMHUYIECKHUX
. . METOIaMH pacdera
TTOJIOKCHHUS B3aHMOJICHCTBUH,
N KHHETHYECKUX U
COBpPEMECHHOM KHCJIOTHO-
. TEPMOJANHAMHYECKIX
TECOPUM CTPOCHUS | OCHOBHOW XapakTep
XapaKTePUCTHK
aToMma, Cpelbl, BO3MOKHBIC
o XUMUYIECKHUX
XUMHUYECKON CBSI3H, MoOOYHEIE .
peaximii, pacuera
SHEPIeTUKH U MIPOLIECCHI N
KOHIICHTPAIH
KUHETHKHI (KOppO3MOHHBIE U
PacTBOPOB U
XUMHUUYECKHUX Ip.) u
N KOJIMYECTB
peaxImit, MPeJCKa3bIBATh MX
pearupyomux u
XUMHYECKOTO BIMSIHHC Ha
OIIK-1 . o6pasyromuxcs
paBHOBecHS, TEXHOJIOTUICCKUH
BEIIIECTB 10
TEOPHUH PACTBOPOB, npotiecc,
XUMHYECKOMY
3IEKTPOXHUMUH, & OKPYXKAIOUTYIO0
YpaBHEHHIO, pacyera
TaKXKEe OCHOBHBIC cpeny U 4eloBeKa,
MOKa3aTes
COETMHEHUS mpeIarath
KHUCJIOTHOCTH CPE/Ibl,
3JIEMEHTOB, HX CIOCOOBI 3aIHUTHI
pacuera IC
KITaCCU()UKAITUIO 1 OT HUX, a TAKXKe
OKHUCITUTEIBHO-
XUMHYECKHE TIPUTOTABIABATh
MPEBPAIICHUS; ACTBOPBI HYKHOH | O o AHOBHTCIBHBIX
PeBp ? p PEL HY MOTEHIUATIOB
KOHIICHTPAIIUH U N
peaxiuii
OTIpEIeNISTh e
JIFOOBIM
JOCTYITHBIM
METOZ0M
(TuTpoBanme, C
TTOMOIIIBIO
apeoMeTpa u T.11.),
m3mMepsTs pH
BOJIHBIX PACTBOPOB
DJIEKTPOJIUTOB;
OIIK-4 Bausane Pemate TumnoBeie HasrikamMm
Pa3IUIHBIX 3a[a9u 10 MIPOBE/ICHUS aHAIN3A,
XUMHAYIECKHX JIOITy CTUMOMY KOMILTIEKCHOT'O
COCIMHEHUI Ha COJICPKAHUIO 000CHOBaHUS
OpraHu3M YEJIOBEKa | BPEIHBIX BEIICCTB MIPUHUMACMBIX
U OKPYKAFOIIY O B BO3yXe paboueii peIICHMIA,
cpeny; [IpaBuna 30HBI, CTOYHBIX CaMOCTOSTEIILHOTO
paboThI B BOJIaX U MOYBE B MOUCKA My TeH
XAMHAYECKOI xoJe OpraHU3aIIH
naboparopuu; npodeccrnoHaIbHOM MEPOTIPUATHH 110
Xumudeckue NeSITeITbHOCTH; Oe3omacHoii padote ¢
METOJIBI OrneHuBaTh BPEITHBIMHU
HeHTpanu3anuu pe3yJbTaThl U BEIIIECTBAMH U
BPCIIHBIX BEIICCTB; BHIOUpATH 3aIUTe OT
OCHOBHBIE ONTHUMAJILHOE BO3MOIKHBIX
¢duznyeckue u peleHue npu OCJICACTBUI aBapuit
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YpoBeHb
Kon chOpMHUPOBAHHOCTH
3HaHus Ymenusa Hasriku (bopmup
KOMIIETEHIIUHA KOMIIETEHIINH Ha JAHHOM
Jramne / OleHKa

paspaboTke mMep 1o
Oe3omacHoii padote
C BPEIHBIMH
BEILIECTBAMHU H

3aIUTe OT
BO3MOKHBIX
MOCJIEICTBUM
M B X0J1¢
aBapmil B xoJie N
. | TmpodeccuoHaNbHOM
XUMHUYECKHUE npodeccrnoHaIbHOM
o JIESITEILHOCTH;
CBOMCTBa JIeSITEIILHOCTH;
MeTomamMu oLIEHKH
KOHCTPYKIIMOHHBIX KommiekcHo N
CBOUCTB XUMHYCCKUX
u 000CHOBEIBATh
BEIIECTB U
9KCIUTYaTAIIOHHBIX BEIOOD
KOMILTIEKCHBIM
MaTepHAaIIOB KOHCTPYKIIMOHHBIX

MTOJIXOIOM K ITOA00PY
IKCILTYaTAIMOHHBIX
1 KOHCTPYKIMOHHBIX
MaTepUaoB st
MPOCKTUPYEMBIX
00BEKTOB

"
9KCILTyaTallHOHHBIX
MaTepualioB Ha
OCHOBaHHHU HX
XAMHYECKHX
CBOICTB,
OLICHUBAThH
PE3yJbTATHI U
BBIOMpATh
ONTHMAaJIbHBIE
KOHCTPYKIIMOHHBIE
MarepuasIbl

OrneHka 1o JuctuInInHe (cpenHee apupMeTHIecKoe)

OueHka MO JUCUMIUIMHE 3aBUCUT OT YPOBHS C(POPMHUPOBAHHOCTH
KOMIIETEHIIUMA, 3aKPEIVICHHBIX 3a JUCIUIUIMHON M MpeJCTaBlsIeT co00il cpenHee
apu(MEeTHUUECKOE OT BBICTABICHHBIX OIEHOK MO OTIAEIbHBIM pe3yjbTaTaM OOy4YeHUs
(3HAHUsA, yMEHUS, HABBIKN).

OneHka «3a4TeHO» BBICTABISETCS, €CIIU CpeliHee apu(PMETHUECKOE HAXOAUTCS
B uHTepBasie oT 2,4 no 5,0. OueHka «HE 3aYTEHO» BBICTABIISIETCS, €CJIM CpPEIHEE
apudMeTHIeCcKoe HaxoauTcsl B uHTepBaie ot 0 1o 2,4.

[IpomexxyTouHast arrectanusi oOydaromuxcsa B (HopMme 3a4eT MPOBOIUTCS IO
pe3yibTaTaM BBIMOJHEHUST BCEX BHJJAOB Yy4eOHON paloThl, MPEeIyCMOTPEHHBIX
y4€OHBIM TUIAHOM IO JUCIUIUINHE «XHUMHS», TIPU dTOM YYHUTHIBAIOTCS PE3YIbTaThl
TEKYILIETO KOHTPOJSl YCIIeBaeMOCTM B TeueHue cemectpa. OIleHKa CTENeHH
JOCTIDKEHUS 00YJArOIIMMUCS TITAHUPYEMBIX PE3yJIbTaTOB O0yUCHHUS TI0 TUCIUILIAHE
MPOBOAMUTCS MpPENoJiaBaTeleM, BEAYIIMM 3aHATUS MO AUCIUIUIMHE METOAO0M
AKCIEPTHOW ONEHKU. [lo WTOramM mNpoOMEKyTOUHOW aTTeCTAlUU IO JAUCHUILIIMHE
BBICTABJISIETCS OLICHKA «3aYTEHO», WIH «HE 3a4TEHO.
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MIxana
OLICHUBAHUSA

Onucanue

BoinonHensl Bce BuAbl y4eOHOM pabOThI, IPETyCMOTPEHHbIE YUEOHBIM IJIAHOM.
CryneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHH, HABBIKOB IIPUBEJECHHBIM B
TabIuuax IoKaszareiei, omepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHHUIMH,
3auTeHo HaBBIKaMU, [IPUMEHSECT UX B CUTYaLUsX MOBBIIICHHON CII03KHOCTU. [Ipu 3TOM MOryT
ObITh JONYIIEHbl HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJHEHUS Hpu
AQHAJIMTUYECKUX  OIepalusaX, IEepeHoce 3HAHMM M YMEHUHM Ha  HOBBIC,
HECTaHJaPTHBIEC CUTYyallUH.

He BbimonHeHn oauH wiu Gojiee BHUIOB yueOHOW pabOThI, MPEAyCMOTPEHHBIX
yueOHbIM MIaHoM. CTYyIEHT JeMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
YMEHHH, HaBBIKOB MO 3TanaM (ypoBHSM) C(HOPMHPOBAHHOCTH KOMIIETEHIIHH,

He 3aureno o N
AOIMYCKAIOTCA 3HAYUTCIBbHBIC OIJ_II/I6KI/I, MMpOABJIACTCA OTCYTCTBHUC 3HAHUU, YMCHHU,
HAaBBIKOB I10 psAOy noxasaTeneﬁ, CTYACHT UCHBITBIBACT 3HAUYUTCIIBHBIC 3aTPYAHCHUSA
IIpu ONICPUPOBAHNU 3HAHUAMU U YMCHHUAMU IIPU UX IICPEHOCC HA HOBBIC CUTYyallUU.
9. JJIeKTPOHHAsI HH(POPMALIMOHHO-00pa3oBaTe/IbHAS Cpeaa

Kaxxnpiii 00yuaromuiicss B Te4eHHE BCETO MepHroia 00yueHHsl 00ecreunBaeTCs
WHUBUyaIbHBIM HEOTPAaHUYCHHBIM JOCTYIIOM K DJIEKTPOHHOW WH(OpMAIMOHHO-
oOpazoBarenpHON cpene YeOokcapckoro wuHcTuTyTa ((prnmana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCHUTETA U3 JIOOOW TOYKH, B KOTOPOW MMEETCS JOCTYI K
WH()OPMAITMOHHO-TEICKOMMYHHUKAIMOHHOW cetn  «MHTepHeT» (maimee — ceTh
«HTEepHeT»), Kak Ha TeppuTropuM (uiauanra, TaKk W BHE e€e€. OJIEKTPOHHas
nH(OpMaITMOHHO-00pa3oBaTeNbHas Cpella — COBOKYMHOCTh WH(MOPMAIIMOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHHA, COOTBETCTBYIONIUX  TEXHOJOTHYECCKUX
CPEICTB, 00ECIIEYNBAIOIINX OCBOSHUE 00yJaromMMuc 00pa3oBaTeIbHBIX MPOTpaMM
B IOJTHOM 00BEME HE3aBUCHMMO OT MECTa HaXOXKJICHUS O0YydYaroIuXcs DIICKTPOHHAs
nH(pOpMaIIMOHHO-00pa3oBaTelibHas cpefla o0ecleunBaeT: a) JOCTYNl K y4YeOHBIM
iaHaM, paboyuM MporpaMMaM JUCUUIUIMH (MOJyJei), MPakTUK, SJIECKTPOHHBIM
y4eOHbIM HU3JIaHUSM M DJIEKTPOHHBIM 0Opa30BaTENIbHBIM pecypcaM, YKa3aHHBIM B
pabounx mporpaMMmax JTUCHUIUIMH (MOIyInei), mpakTuk; ©0) QopmupoBanue
AJIEKTPOHHOTO TOPT(}HOINO 00yUaromerocs, B TOM 4YHCIIe COXpaHEHHE ero pabor u
OIICHOK 3a OJTH paboThl; B) (Qukcanmuio xoma oO0pa3oBaTEIBLHOTO TpOIEcca,
pE3yNbTaTOB TMPOMEKYTOUYHON AaTTeCTAllMd W PE3YJIbTATOB OCBOCHHUS IPOTPAMMBI
OakanaBpuaTa; T') MPOBEACHHE YYEOHBIX 3aHITHH, MPOIEIYyp OICHKU pPe3yJbTaTOB
OoOy4YeHWMsI, pearn3aris KOTOPBIX MPEAYCMOTPEHA C MPUMEHEHHEM DJICKTPOHHOTO
oOy4YeHWMsI, JUCTAHIIMOHHBIX OOpPa30BATCIBHBIX TEXHOJIOTHH, 1) B3aUMOJCHCTBHUE
MEXAY Y4YaCTHHKaMH 0Opa30BaTeIbLHOTO IpOoIecca, B TOM YHCJIC CHHXPOHHOE U
(W)  aCMHXPOHHOE  B3aWIMOJICHCTBHSI  IMOCPEICTBOM  ceTH  «MHTepHET».
OYHKIIMOHUPOBAHUE  AJIEKTPOHHOM  HMH(POPMAIIMOHHO-00pa30BaTEIBLHON  cpebl
oOecreynBaeTcs COOTBETCTBYIOIIMMHU CpeliCTBaMHU UH(GOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWA W  KBanudukaiuein  paOOTHUKOB, €€
UCTIOJIB3YIOMIMX W TmojanepkuBatonux.  DOyHKIIMOHMpOBAHWE  DJIECKTPOHHOU
nH()OPMAITMOHHO-00pa30BaTENLHON  Cpellbl  COOTBETCTBYET  3aKOHOIATEIIbCTBY
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Poccuiickoit deneparuu. OcnoBHbIMU cocTaBisrommmu DMOC dunmana sBIstoTCS:
a) CaulT VHCTUTYTA B ceTu Nutepner, PaCIIOJIOKECHHBIN o
anpecy www.polytech21.ru, https://chebpolytech.ru/ koTopsrit  obecmeunBaer: -
J0CTyll oOydaronMxcss K yY4eOHbIM IUIaHaMm, padoyuMM Iporpammam JMCLUILINH,
NpPaKTUK, K HU3JAaHUSAM DJIEKTPOHHBIX OHOJMOTEYHBIX CHUCTEM, DJIEKTPOHHBIM
MH(OPMAIIMOHHBIM M 00pa30BaTENIbHBIM pecypcaM, YKa3aHHbIX B pabodmx
nporpamMmax (paszaenbl caiita «CeneHusi 00 00pa3oBaTebHONW OpraHU3AINNY); -
uHpopMupoBaHue oOydarommxcsi 000 BCeX H3MEHEHHUsX Y4eOHOro mpolecca
(HOBOCTHAas JIEHTa caifTa, JICHTa aHOHCOB); - B3aUMOJCHCTBUE MEXY y4YaCTHUKaAMU
o0Opa3oBaTeapHOr0 Mnpoiiecca (mojapasnensl caidta «3aaaTh BOIMPOC AUPEKTOPY»); O)
oduIManbHbIC SJEKTPOHHBIC ajpeca MOAPa3ACICHUd U COTPYJAHMKOB HMHCTUTYTa C
SAunekc-nomenom (@polytech21.ru (CIMCOK KOHTAKTHBIX JIAHHBIX TIOJApa3ACICHUI
dunmana pasMmenieH Ha odunHaIbHOM caite ®Punuana B paszaene «KOHTaKThI»,
CIUCKA KOHTAKTHBIX OQUIIMATIBHBIX OSJEKTPOHHBIX JIAaHHBIX IIperojaBareei
pa3menieHsl B mnoapasjaenax «Kadeaps») oOecrneunBalOT B3aUMOJCUCTBUE MEXKIY
Y4YaCTHHKaMu 0Opa30BaTEIbHOIO MPOLECCa; B) JIMYHBIM KaOMHET oOydaromierocs
(moptdonmro) (BxoAa B JIMUHBIA KaOUHET pa3MelleH Ha ouiuansHoM caiite Ounnana
B paznene  «CTyneHTy»  monpasjaenie  «IJeKTpoHHass  HWHQPOpMAIMOHHO-
oOpa3oBareibHasl Cpela») BKIIOYAET B ce0st mOpTHOIMO CTYNEHTA, AJIEKTPOHHBIE
BEJIOMOCTH, PpEUTHUHI CTYJEHTOB M  o0ecreyuBaer: - (QUKCAlMIO  XOJa
0o0pa30oBaTeIbHOTO  MPOIECCa, pPe3yJbTaTOB MPOMEKYTOYHOM arTecTallud |
pe3yIbTaTOB OCBOEHHUS 00pa30BaTENIbHBIX MPOTPAMM 00YUaAIOIUMUCS,

- (hopmupoBaHHE 3JAEKTPOHHOTO MOPT(HOIHO 00yUarOLIErocs, B TOM YHCIE C
COXpaHeHHe paboT oOydaromierocsi, peleH3uid U OLEHOK Ha 3TU padoThl, T)
AJIEKTPOHHBIE OMOJIMOTEKH, BKIIOYAONINE YJIEKTPOHHBIE KAaTaJOTH, MOJIHOTEKCTOBBIC
JOKYMEHTHI M 00€CIeYMBAIONINe JOCTYN K y4eOHO-METOIWYECKUM MaTepuaiam,
BBIIIYCKHBIM KBaJU(UKAIIMOHHBIM paboTtaM u T.1.. YeOokcapckoro HHCTUTYTa
(pummana) - «MPBUC» na) onekrpoHHo-OmOmuoreynsie cucrembl  (DBC),
BKJIFOYAIONINE 3JEKTPOHHBIN KaTalor U MOJHOTEKCTOBbIE NOKyMEHTHI: - «JIAHbY» -
www.e.lanbook.com - OOpa3oBatenbHas 1iargopma FOpaiiT -https://urait.ru e)
wiatpopma mudpoBoro obpazoBanusi I[loautexa -https:/lms.mospolytech.ru/ x)
cuctemMa «AHTHIUIaruat» -https://www.antiplagiat.ru/ 3) cuctema 3JIEKTPOHHOTO
nokymeHToobopora DIRECTUM Standard — oGecneynBaeT AOKYMEHTOOOOPOT
Mexay Punuanom u YrHuBepcureroM; M) cucrema «1C VYmnpasinenne BY3om
OnekTpoHHbId  AekaHaT»  (MOCKOBCKHMUA  TOJMTEXHUYECKUM  YHUBEPCHUTET)
oOecrnieunBaeT (ukcanuioo xoda 00pa3oBaTEIBLHOIO MpOIEcca, Pe3yJbTaToB
IPOMEKYTOUHOM aTTECTallud U PE3yJIbTaTOB OCBOCHHS 00pa30BaTeNIbHBIX MPOTpaMM
oOyuarommmucsi; k)  cuctema  «POLYTECH  systems»  oOecneumBaer
UHPOPMAIMOHHOE,  JOKYMEHTaJhbHOE€  aBTOMATH3HPOBAHHOE  COIMPOBOXKICHHE
oOpa3oBaTeIpLHOTO  Mmpoliecca; J) cucremMa «AOUTypHeHT»  obOecreduBaeT
JOKYMEHTAJIbHOE ~ aBTOMATU3UPOBAHHOE  COIMPOBOXKIEHUE palbOThl  MPUEMHOMU
KOMUCCHHU.
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https://urait.ru/
http://www.e.lanbook.com/
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10. IlepeyeHb OCHOBHOW M JIONMOJHUTEJbHOH Y4eOHOH JHUTEPaTyphl,
HEeOo0X0MMOIi /1)1 0CBOEHH Sl TN CIIUTLTUHBI

OcHOBHas JIUTEpaTypa

1. Pocun, U. B. Xumus. YueOHuk u 3amayHuk : aias By3oB/ U. B. Pocun,
JI. . Tomuna, C. H. ConoBseB. — MockBa : M3parensctBo IOpaiit, 2021. —
420 c. — (Beicmiee oOpaszoBanue). — ISBN 978-5-534-01536-2. — Tekcr
anexkTpoHHbIt  //  OOpaszoBatenbHas  1iatdpopma  FOpait  [caiiT]. —
URL: https://urait.ru/bcode/469142

2. Xwumus: yuyeonuk s By3zoB/ FO. A.Jlebene, [I'. H. ®anees,
A. M. l'ony6es, B. H. lllanmoBau ; mox o6mieit penakmueit . H. ®aneeBa. — 2-e usm.,
nepepad. u jgon. — Mocksa : UznatensctBo FOpaiit, 2021. — 431 c. — (Bricmee
obpaszoBanue). — ISBN 978-5-534-02453-1. — TekcT : DJCKTPOHHBIA //
Oo6pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/469031

3. laitmykoBa, H. I'. Xumus B cTpouTtenscTBe : ydeOHOE TTOCOOME I BY30B /

H.T. TlaiinykoBa, W. B. IllabanoBa. — 2-¢ w3x., wuchnp. u gom. — MoOCKBa :
M3natensctBo HOpaiit, 2023. — 256 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-
534-05893-2. — Tekct : anekTpoHHbId // OOpa3oBarenbHas miaatdopma FOpaiit

[caiit]. — URL: https://urait.ru/bcode/515060

JlonosHUTENbHAS AUTEPATYPA

1. 3aiteB, O.C. Xumwus. JlaGopaTopHbIii NpPakKTUKYM U COOpPHUK 3a/ad :
ydyebHoe mocobue s By3oB/ O. C. 3aiinieB. — Mocksa : M3narensctBo IOpaiiT,
2021. — 202 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-4106-7. — Texcr :
anekTpoHHbli  //  OOpasoBarenvHas  miarpopma  FOpaiit  [caiit]. ——
URL: https://urait.ru/bcode/469344

2. OneitaukoB, H. H. XuMus. Anroputmsl peieHus 3a1ad U TECTH | yueOHOoe

nocobue mus By3oB/ H. H. Oneitauxos, I'. Il. MypaBbeBa. — 3-¢ w3zd., ucnp. u
non. — MockBa :  UzmarensctBo  FOpaiit, 2021.— 249c.— (Beicuee
oOpazoBanue). — ISBN 978-5-9916-9664-7. — TekcT : DBJEKTPOHHBIA //

Oo6pa3zoBarenbHas mwiatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/470470
3. MaprteiHoBa, T.B. Xwumusi: yyeOHMK UM MNPaKTUKYM JUIsl BY30B /
T. B. MapteinoBa, W. B. ApramonoBa, E.b.T'oayHoB; mnox oOmeld pemakuue

T. B. MapTbeiHOBOM. — 2-€ u3aA., ucnp. u gon. — Mocksa : U3narenscTtBo FOpaiir,
2023. — 368 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-09668-2. — Tekcr :
anekTpoHHbll  //  OOpa3zoBatenbHass miarpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511370

[Tepuonuka:

1. Hedrerazopas IIPOMBIIIUIEHHOCTD : OTpacieBOU JKypHaI.

https://nprom.online. - TeKCT : AIEKTPOHHBIMH.

2. bypenue M HepTh : HAYYHO-TEXHUYECKUU pPELEH3UPYEMBIH KypHa.
https://burneft.ru/ethics. - TekcT : 3MEKTPOHHBIN.
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11. IpodeccuonanbHble 0a3bl JaHHBIX U HH(POPMAIHOHHO-CIIPABOYHbBbIE
CHCTEMbI

CoBepliieHCTBOBaHHE oOpa3oBaHusi U
WHKCHEPHOW JIeATENIbHOCTH BO BCEX HX
IMMPOABJICHUAX, OTHOCAIINUXCA K y‘-Ie6HOMy,

HAayYHOMY n TEXHOJIOTUICCKOMY
HaIlpaBJICHUAM, BKJIrO4as IMPOLCCChI
npcrioaaBaHus, KOHCYJIbTUPOBAHUA,

UCCIICIOBAHMS, pPa3padOTKU WHKEHEPHBIX
peleHui, BKIItoyast HepTera3oByro OTpacilb,
Tparcdepa TEXHOJIOTHH, OKa3aHus
IIMPOKOTO  CIEKTpa  00pa30BaTENIbHBIX
YCIyT, obecrieueHHs cBsize c
00I11eCTBEHHOCTHIO, IPOM3BOJICTBOM,
HAYKOH W MHTETpalMd B MEXIYHapOIHOE
Hay4YHO-00pa3oBaTeIbHOE MPOCTPAHCTBO.
CBOOOHBIN TOCTYT

Caiir AreHTcTBa He(TerazoBoi
napopmanmn  ANGIL.Ru  mpencrasnsier
co0Oi  crmeuuanu3upoOBaHHBIA  TOpPTad,
UHPOPMHUPYIOTIUI OTpacIIeBYIO
OOIIIECTBEHHOCTh O JKU3HU  TOIUIMBHO-
SHEepreTuIeckoro komriekca Poccuu. 3nech
MOKHO O3HAaKOMHUTbCA C TEHAEpaMU MU
BaKaHCUSIMH  HE(QTSIHBIX, Ta30BBIX W
HedTerazocepBUCHbIX Kommanuil. Co3naHa
KpymHasi 0a3za JaHHBIX M0 MPEIIPUSTHIM
orpaciau. YTo0 UATH B HOTY CO BpEMEHEM,
OTKPBIT " pa3BUBaeTCA pasznen
"BungeoHoBocTu", co3IaH KaHal
"Hedrerazosoe Buneo" va YouTube.
CBOOOHBIH J10CTYI

Acconmanus HHXeHepHOTo oO0pazoBanus Poccun
http://www.ac-raee.ru/

Caiit ArenrctBa HedrerazoBoil uHpopMau
http:/www.angi.ru/

Ouuwmkionenus coaepxxut 630295 crareit u3
pasHbIX o0nmacTeil HAyKM M TEXHHUKH.
TexcroBoit  6a30i  JuIsi  COCTaBJICHHS
SHIUKJIONETUN cTana ANEKTPOHHAS
ounbnmoteka «Hedte-I"a3y.

Bonpmas sanukone st HehTy u raza
https://www.ngpedia.ru/index.html

[IpodeccrnonanpHas 6a3a JTaHHBIX U HNudopmanus o mpaBe COOCTBEHHOCTH
WH(GOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI (pEKBU3UTHI JOTOBOPA)
3akoHOAaTeIbCTBO PP KOMEKCH M 3aKOHBI
B TOCJICJTHEH pefakiuu. Y TOOHBIN MOUCK
CrpaBounas npaBoBas cuctema (CIIC) A PEAaK A
3aKOHOB KOJIEKCOB TIPHUKA30B M JIPYTUX
«Koncynprantllmoc»
JIOKyMEHTOB. ExenneBHbie 0030pHbI
http://www.consultant.ru/
3akoHOB. KoHcynpTanmuu mo OyxydeTy H
HAJIOTO00JIOKEHHIO.
3aKOHOJATENBECTBO - 3aKOHBI M KOIEKCHI
DNEeKTPOHHBIN MEPUOANUECKUN CITPABOYHUK Poccuiickoit @enepanunn. [1omHbIE TEKCTHI
«Cucrema 'APAHT» JOKYMEHTOB B MOCIHEOHEH peAaKlHUu.
https://www.garant.ru/ AHanmuTHueckue npodeccuoHaIbHbIE
MaTepUabl.
YHuBepcurterckass ”HOOpPMAIIMOHHAS CUCTEMA TemaTudeckas 3eKTpoHHAsT OMOIMOTEKA 1
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POCCHU4
https://uisrussia.msu.ru/

0aza AN TPUKIAAHBIX HCCIEIOBAaHUU B
obmactu SKOHOMMKH, yIpaBJICHHUS,
COLIMOJIOTHH, JIMHTBUCTUKHU, (uiocodum,
dbunonoruw, MEXIyHAPOIHBIX
OTHOIIICHUH, TpaBa. CBOOOIHBIN TOCTYIT

HayuHas dJIeKTpoHHas oubnuoreka Elibrary
http://elibrary.ru/

Hayunas AJICKTPOHHAS OoubImoTeKa
eLIBRARY.RU - 53710 KpynHeimni
pOCCUMCKUI uH()OPMAITMOHHO-
AQHATMTUYCCKUI TIOpTAT B 00JACTH HAYKH,
TEXHOJIOTUHM, MEIAWIMHBI U 00pa3oBaHMUS,
coZiepKalii pedeparsl U MONTHBIE TEKCTHI
Oonmee 26 MIJIH HAydyHBIX CTaTed wu
myOnuKanuii, B TOM YHCJIE 3JICKTPOHHBIC
Bepcun Oosiee 5600 pocCHICKUX HAy4HO-

caiftr MlHCTHUTYTa Hay4YHOU MH(POPMALIUH TI0
obmecTBeHHBIM Haykam PAH.
http://www.inion.ru

TEXHUYECKUX IKYPHAIOB, W3 KOTOPBIX
oonee 4800 >KypHaJIOB B  OTKPBITOM
JIOCTYII€ CBOOOJIHBIN IOCTYI

bubmuorpaduueckue 0a3bl JTAHHBIX

MHUOH PAH 1o conMalpHBIM U
TYMaHUTapHBIM HayKaM BeOyTcs C Haudaia
1980-x romoB. OOmwmii 00BbEM MaCCHUBOB

COCTaBIIsIeT Oonee 3 MIH.
500 ThIC. 3amuceit (mannbIe Ha
1 staBaps 2012 1.). Exxeroansiit

npupocT — okoJio 100 Teic. 3anucei.

B 0a3bl TTAHHBIX BKJIIOYAIOTCS
AHHOTHUPOBAHHBIC OMMCAHUS KHUT U CTaTel
13 )KypHaJIOB ¥ cOOpHUKOB Ha 140 s3bIKax,
noctynuBmmx B DyHAAMEHTaIBHYIO
ouomorexy MHMOH PAH.

Onwucanwust crateil U KHAT B 0a3ax JaHHBIX
cHaOXeHbl ~ mMU(POM  XpaHCHHS |
CCBUJIKAaMH Ha TIOJHBIC TEKCTHl HCTOYHUKOB
13 HayuHoil 351eKTpOHHOM OMOIMOTEKH.

®enepanbHbii nopran «Poccuiickoe
oOpa3oBaHue» [DIEKTPOHHBIH
pecypc] — http://www.edu.ru

@enepanpHbiii - nopran  «Poccuiickoe
o0pa3oBaHNe» — YHUKaJbHbII HHTEpHET-
pecypc B cdepe 00pa3oBaHUs U HAYKU.
ExenHeBHO nyOIuKyer camble
aKTyaJbHbIE HOBOCTH, AHOHCHI COOBITHH,
MH(pOPMaLMOHHbIE MaTepHabl s
HIUPOKOTO KpyTra YUTATENEH.
ExeHesnenbHO Ha moOpTane pa3MeIarTcs
OKCKJIFO3UBHBIE MaTepHajbl, WHTEPBBIO C
BEIYIIMMHU CIIELHATUCTAMHU — Me1aroramMu,
MICUXOJIOTAMH, YYEHBIMH, DPEIOPTAXHA U
aHAJIMTUYECKUE CTaThU.

YuraTenu HOJTYYaroT TOCTYTI K
HOPMAaTUBHO-TIPaBOBOW  0aze  cepsl
0o0pa3oBaHMs, OHH MOTYT TIOJB30BATHCS
CaMbIMH Pa3INYHBIMU MOJIE3HBIMU
CepBUCAaMH — TaKUMH, KaK OHJIAWH-
TECTUPOBAaHHUE, OMPOCHI IO AKTyaJbHBIM
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TEMaM U T.O.

®enepalibHbII opTan « IKOHOMUKA.
Conmorsiorusi. MeHe[HKMEHT)
https://iq.hse.ru/management

HNudopmanmronnoe

y4eOHBIMU u

oOpaszoBarensHOr0 coobmectsa Poccun

MaTepHajaMH 10 00pa30BaHUIO B 001aCTH
HKOHOMHMKH, COIIHOJIOTHU U MEHE/PKMEHTA.

oOecrieueHne

METOJUYCCKUMU

Otpacasb
v Opranu3anuoHH
Ha3Banmue Coxpaménn (obaacTh -
0-npaBoBasi OpuuuanbHbIi caliT
OpraHu3anuu oe Ha3BaHHe AeATeIbHOCT
dpopma
)
. Obmepoccuiicka
O6mepoccuiickoe tmep i
OTpaciIeBOE Hobera, http://www.orngp.ru/o-
T — OOOP HITI HEroCyJApCTBEHH | mnepepaboTka, nas/documenti-0oor-
N . as TPAHCIIOPTHPOBK ngp/
HEPTSIHOI U Ta30BO
¢ HeKOMMepueckas | & HedTuurasa
MIPOMBIIIJICHHOCTH
OpraHu3aIus
Hammonanen
Hammonansnas as JTlo6brua,
ACCOHI/IaHI/IH Yacrtuasg nepepaboTKa, https://nangs.org/
Acconuanus
HedTerazoBoro COOCTBEHHOCTD | TPAHCIIOPTHPOBK about/why
cepBHca He(Terasoso a He()TH W rasa
r'o cepBuca
O6mepoccuticka
Coio3 S JHoObr4a,
HErocy/1apCTBEHH
He(TEenPOMBIILITICHHH CHII yaap nepepaborka, http://www.sngpr.ru/
as TPAHCHIOPTUPOBK
KOB
HEKOMMepueckasy | & Hedminrasa
OpraHu3aIus
12. IIporpammHoe oOecnedyenne  (JIMIEH3MOHHOE M CBOOOIHO
pacnpocTpaHsieMoe), HCIojb3yeMoe IPH OCYIIeCTBJIEHHH 00pa3oBaTeJbLHOI0
npoiecca
WNudopmanus o mpase
[Iporpammuoe cOOCTBEHHOCTH (PEKBH3UTHI
Aynutopus
oOecrieueHue JIOTOBOPA, HOMEp JIMIEH3UH U
T.J.)
Ne 10160 YueOHnast aymutopus ais norosop NeJl03 ot 30.05.2012) c
POBEJCHHs YUEOHBIX 3aHSTHI BCEX| ormcoriameHusayMu ot 29.04.14
Windows 7 OLPNLAcdme [
BHJIOB, HpEAYCMOTPCHHBIX u 01.09.16 (6eccpounas
MporpamMmoit OakanaBpuaTa/
JTUTICH3HS)
crienuanureTa/ MarucTparypsl,
OCHallleHHAss  OOOPYZOBaHMEM U Band S: 150-249 Homep
TEXHUYECKUMU cpeacrBamMu Kaspersky El’ldeil’lt JIMIICH3UHN 2B1E-211224-
oOy4deHus, COCTaB KOTOpBIX|Security Crannapthbiii|064549-2-19382
OnpeacAeTCs B pabounx|Educational Renewal  2|CyGIMIeH3HOHHBII JIOTOBOP
EP%FPaMMaX JMCUATIIHH (MOAYICH) NeS821 832.223.3K/21 oT
abHHet RUMHIL 24.12.2021 110 31.12.2023
MaTepuaIoBeIeHUs u
JKCILTyaTauuoHHbIX Matepuanop  |000gle Chrome CBobomHOE  pacrpocTpaHIeMoe
POrpaMMHOE obecrnieueHue
(6eccpouHast TUIICH3MS)

51




WNudopmanus o npase
[Iporpammuoe cOOCTBEHHOCTH (PEKBHU3UTHI
Aynuropust
o0ecrieueHue JIOTOBOPA, HOMEp JIMLEH3UH U
T.J.)
CBOOOJTHO  pacIpocCTpaHsIieMoe
Gimp IPOrpaMMHOE obecrnieueHue
(6eccpouHast TUTIEH3MS)
Mi ft Offi t
1croso. Office Standard HOMEp JHIEeH3un-42661846 ot
2007(Microsoft DreamSpark|
. . [30.08.2007) c
Premium Electronic
. noncoriamenusimu ot 29.04.14
Software Deliveryl = 010016 (Gecepouras
Academic(Microsoft Open| NS P
. JTULIEH3US])
License
CBOOOAHO  pacHpoCTpaHseMoe
Pascal ABC [IPOrpaMMHOE obecrieueHue
(6eccpouHast TUTICH3MS)
Ne 1126 [Tomemenue JUISt Band S: 150-249 Homep
CaMOCTOATENIBHOM paboTsl| Kaspersky Endpoint | nmunen3un 2B1E-211224-
obyuaronuxcs Security ~ CranpaptHslii | 064549-2-19382
Educational Renewal 2 | CyOiuueH3HOHHBIM  J10TOBOp
rozaa. No821 832.223.3K/21 oT
24.12.2021 no 31.12.2023
JIOTOBOP NoJ103 oT
Windows 7 32.0050.20;2)e Oc
JIOTICOTJIAIIICHUSIMH T
OLPNLAcdme 29.04.14 1 01.09.16
(OeccpouHast TUIIEH3UA)
CBOOOZHO pacHpocTpaHsIeMoe
AdobeReader nporpaMMHOe  oOecreueHue
(6eccpouHast TMIICH3MS)
Horosop Ne
735 480.2233K/20 ot
CIIC Tapant 15.12.2020
Horosop Ne (C-007/2024 ot
09.01.2024
CBOOOZHO pacIpocTpaHsIeMoe
Yandex Opayzep nporpaMMHOe  obOecreueHue
(6eccpounast TUIIEH3MS)
Microsoft Office Standard | Homep nuneH3nn-42661846 ot
2007(Microsoft 30.08.2007) c
DreamSpark Premium | gomcornameHusMu OT
Electronic Software | 29.04.14 u 01.09.16
Delivery (6eccpounast TUIICH3MS)
Academic(Microsoft Open
License
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WNudopmanus o mpase
[Iporpammuoe cOOCTBEHHOCTH (PEKBHU3UTHI
o0ecrieueHue JIOTOBOPA, HOMEp JIMLEH3UH U
T.J.)

Aynuropust

CBOOOJTHO pacmpoCTpaHsIeMOe
Zoom nporpaMMHOe  oOecrieueHue
(6eccpounast TUIIEH3MS)

OTEUYECTBEHHOE CBOOOJHO
pacmpocTpaHsieMoe
nporpaMMHoe  oOecrieueHue
(OeccpouHast TUIIEH3U)

AIMP

13. MaTepuajibHO-TEXHHYECKOE o0ecriedeHue QU CIUIIINHBI
HepequL OCHOBHOTI'O O60py,l[OBaHI/IH N TCXHUYCCKHUX CPCACTB
o0yueHus

Tun 1 HoMep noMenIeHus

YueOHast ayIUTOpHUs TSt
MPOBEACHUST y4YEeOHBIX 3aHATUH
BCEX BHUJOB, IPEIyCMOTPEHHBIX
MIpOrpaMMon OaxanaBpuara/
CHelManuTeTa/  MarucTparypsl,

OCHallleHHasi 00Opy/lOBaHUEM U
ObopynoBaHue: KOMIUIEKT MeOeu 7 y4eOHOro mpoliecca;

TEXHUYECKUMHU CpeAcTBaMu
JIOCKa ydeOHast; CTeH b
o0ydeHusi, COCTaB  KOTOPBIX
TexHuueckue cpeacTBa 0OydyeHUs: KOMIbIOTEPHAs TEXHHKA;
onpezaensercs B pabounx 9
MyJbTUMEANIHOE  000pyJdoBaHHE  (MPOEKTOp, HKpaH);
porpammax TVCTIUTUTAH
. KOMILJIEKT J1Ja0OpaTOPHOTr0 000PYAOBAHUS 10 TUCLIUILUIMHE
(Momyneit)
KaOuner XAMHH,
MaTepHaIOBEICHHS U

OKCIUTYaTaI[MOHHBIX MaTEPUAaJIOB
Ne 1016  (YeOoxkcapwi, yiI.
K.Mapkca, 1.60)

[Tomemmenue st | OGopynoBaHue: KOMIIEKT MeOemu i y4eOHOTro MpoIiiecca;
CaMOCTOSITENIbHOM pabots! | TexHuyeckue cpeicTBa OOYUEeHHUs: KOMIbIOTEPHAsI TEXHUKA C
o0yJaromuxcs BO3MOXKHOCTBIO TIOIKIIOYCHHSI K ceth «UHTepHeT» W
Ne 1126 (r. Uebokcapsl, yi1. obOecrieueHreM JOCTyma B 3JEKTPOHHYI HH(OPMAIMOHHO-
K.Mapkca. 60) obOpasoBarenbHyto cpeny Punmana

14. MeTtoauyeckue YyKazaHus I O00y4YalIIEerocss IO OCBOCHUIO
AUCHUTITHHBI

Memoouueckue yka3zanus Ona 3aHAMUN 1eKYUOHHO20 MURQ

B xode INEeKUMOHHBIX 3aHATHM OOydaromeMycs HEOO0XOJUMO BECTH
KOHCIIEKTUPOBAHUE Yy4YeOHOro Marepuania, oOpaiaTh BHUMAaHHE Ha KaTeropuw,
(GhOopMYJIMPOBKH, PACKPBIBAIOIINE COAEPKAHUE TEX WM MHBIX SBJICHUH U MPOIECCOB,
Hay4HbIC BBIBOJbI U TPAKTUYECKUE PEKOMEHIAIUH.

HeobOxoaumo 3amaBaTh NpENojaBaTeIl0 yTOUYHSIONMIME BOIPOCHl C IENbIO
VSICHEHHUS TEOPETUYECKUX  IIOJOKEHUHM, pa3pelleHUs] CHOPHBIX  CHUTYaIHil.
[lenecooOpa3no  nopabaTbiBaTh CBOM  KOHCIEKT JIEKIMH, Jeias B HEM
COOTBETCTBYIOIIME 3allMCM W3 OCHOBHOM U JIOINOJHHUTEIIBHOM JIMTEpPATYpHI,
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PEKOMEHJOBAaHHOM TMpENoJaBarTelieM W MNPEeIyCMOTPEHHOM Y4YeOHOMl MporpaMmoit
JUCUUIIAHBI.

Memoouueckue ykazanusa 0na 3aHAMUN CEMUHAPCKO20 (MPAKMUYECKO20)
muna.

[IpakTrueckue 3aHATHS MO3BOJIAIOT Pa3BUBaTh y 00yYarOLIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHE CaMOCTOSITENbHO H3ydaTb JIUTEpaTypy,
aHAJTM3UPOBATH MIPAKTUKY; YUaT Y€TKO (POPMYTUPOBATH MBICIb, BECTH JUCKYCCHUIO, TO
€CTh HMMEIOT MCKJIOUUTEIIBHO Ba)KHOE 3HAYCHHE B PA3BUTUH CAMOCTOSITEIHLHOIO
MBIIILJICHUS.

[ToaroToBKka K MPaKTUYECKOMY 3aHATHIO BKIIOYaeT JBa »Tama. Ha mepBom
sTame OoOydaroluics IUIaHUPYET CBOI CaMOCTOSATENbHYIO paldoTy, KOTopas
BKJIIOYACT: YSICHEHHE 3aJlaHus Ha CaMOCTOSATEIbHYIO padoTy; moadOp OCHOBHOW U
JOTIOTHUTEIBPHOW  JINTEPATyphl; COCTaBJIEHWE IUIaHA paldOThl, B KOTOPOM
OMPENICNAIOTCA OCHOBHbBIEC IMYHKTHI MPENCTOAIEH MOoAroToBkU. CocTaBjieHUE IJIaHa
JUCUUIUTMHUPYET U MOBBIIIAET OPTraHU30BaHHOCTH B paboTe.

Brtopoii 3Tan Bk/II0YaeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHATHUIO, KOTOpast
HAYMHAETCS C W3Y4YEHUs OCHOBHOW U JIONMOJHHUTENbHOM JuTepaTypbl. Ocoboe
BHUMAaHUE MPU dTOM HEOOXOJIUMO OOpaTUTh Ha COJEpPKaHUE OCHOBHBIX IMOJIOKECHUM
U BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (PAKTOB, YSICHEHHE MPAKTUYECKOTO MPUITIOKEHUS
paccMaTpUBaEMbIX TEOPETUYECKHX BONPOCOB. Jlanee ciieqyeT MOoAroTOBUTh TE3UCHI
JUISl BBICTYIUIEHUH IO BCeM Yy4eOHBIM BONPOCaM, BBIHOCMMBIM Ha MPAKTHUYECKOE
3aHSATHE WM IO TeMe, BBIHECEHHOW Ha AUCKYCCHUIO (KPYTJBIM CTOM), MPOIyMaTh
OpPUMEPH C IEJNbI0 OOECIEUYEHHUS] TECHOM CBSI3M HM3y4aeMOW TEMbl C peallbHOU
KU3HBIO.

['oTOBsICH K MOKJIAMy WM BBICTYIUICHHIO B pPaMKax HMHTEPAKTHUBHOU (HOPMBI
(muCcKyccHst, KpYTIbIA CTOM), PU HEOOXOIUMOCTH CIIEAYyeT 00paTUTHCS 3a TIOMOIIIHIO
K [IPENO0/IaBaTEIO.

Memoouueckue yKkazanusa K cCamocmoamebHoul pabome.

CamocrosiTenbHas paboTa 0OydaromIerocsi SIBJISETCS OCHOBHBIM CpPEJICTBOM
OBJIQJICHUSI YUeOHBIM MaTE€pUaioM BO BpPEeMs, CBOOOHOE OT 00s3aTEIbHBIX YUCOHBIX
3ansaTui. CamocTtosTenbHass pabora oOydaromerocs HaJ YCBOCHHEM Y4eOHOIo
Martepuajia 10 Y4eOHOM JUCHUIUIMHE MOXXET BBITIONHATBCS B OUOIHOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJaccaX, a TAaKKe B JIOMAIIHUX
ycnoBusix. CojepkaHue M KOJMYECTBO CaMOCTOSATENbHON paldoThl 00ydaromierocs
ornpesensieTcs: y4eOHONW MporpaMMol JAUCIMIUIMHBI, METOAMYECKUMHU MaTepuaiaMu,
MPAKTUYECKUMH 33JJaHUSIMU U YKa3aHUSAMU IPETNo1aBaTesl.

Camocmosamenvnan padoma 6 ayOumopHoe pems MONCem 6KIOUAMb .

1) KOHCHEKTHpOBaHUE (COCTaBIEHUE T€3UCOB) JIEKIIHII;

2) BBHITIOJIHEHUE KOHTPOJIBHBIX PadoT;

3) peuienue 3ajaady;

4) paboTy CcO CIIpaBOYHON U METOJAUYECKON JIUTEPATYPOI;

5) paboTy ¢ HOpMaTUBHBIMHU IPABOBBIMU aKTaAMU;

6) BBICTYIUIEHUS C JIOKJIaJlaMH, COOOIICHUSIMHU HAa CEMUHAPCKUX 3aHITHUSX;

7) 3almuTy BBIMOJHEHHBIX PadoT;
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8) ydacTue B ONEpPaTUBHOM (TEKYIEM) OINPOCE IO OTIEIbHBIM TeMam
U3y4aeMOU TUCLUILINHBI;

9) ywactue B cobeceqoBaHMSIX, IEIOBBIX (POJEBBIX) HWIpax, AMCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOHPEPEHIUX;

10) yuactre B TECTUPOBAHUU U JIP.

Camocmosamenvnaa padoma 60 6HeayOUmMOPHOE 6PEMA MOMCEN COCHOAMD
u3:

1) moBTOpEeHUs JEKIUOHHOTO MaTepHaa;

2) TOATrOTOBKH K IPAKTHUECKUM 3aHATHUSAM;

3) wu3yuyeHus yueOHOH U HAy4HOU JUTEPaTypHI;

4) wu3ydeHUs HOPMATHUBHBIX MPABOBBIX aKTOB (B T.4. B AJIEKTPOHHBIX Oa3zax
JTAHHBIX );

5) peuieHus 3a7a4, U UHBIX TPAKTUUYECKUX 3aTaHUI

6) MOATrOTOBKH K KOHTPOJIbHBIM paboTam, TECTUPOBAHUIO U T.1I.;

7) TOATrOTOBKH K MPAKTUYECKUM 3aHITUSAM YCTHBIX JOKJIaJ0B (COOOIICHUN);

8) MHOArOTOBKM pedepaTroB, 3CC€ W HMHBIX HHAMBUAYAJIBHBIX MMHCbMEHHBIX
paboT 1o 33JaHUI0 TPENOIABATENS;

9) BBINOJNHEHUS KYPCOBBIX PabOT, MPEeyCMOTPEHHBIX YUEOHBIM TUIAHOM;

10) BbINOJIHEHUS BBIITYCKHBIX KBaTU(UKAIIMOHHBIX paboOT U Jp.

11) BbiesieHrs HauboJee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB MO M3y4aeMOu
T€ME, TIIOJy4CHHE Pa3bsCHCHHMH W PEKOMEHAAIMM 110 [JaHHBIM BOIPOCaM C
IIPENOJABATEIAMA HA KOHCYJIBTALMSIX.

12) npoBeieHNUsT CaMOKOHTPOJSL IyTEM OTBETOB HAa BOMNPOCHI TEKYLIETO
KOHTPOJIS 3HaHUHU, pElIeHUs MPEICTABICHHBIX B yUeOHO-METOIMYECKUX MaTepuaiax
Kadenpsl 3amay, TECTOB, HAlMCaHUS pedepaToB U 3CCe MO OTIEIbHBIM BOIPOCAM
M3y4aeMOU TEMBI.

Texymuit KOHTPOJIb OCYIIECTBIsIETCS B ()OpME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIa/10B, TBOPUYECKUX 3aJaHUI.

B ciiydyae nponyckoB 3aHATHI, HAIMYUS UHIMBUIyIbHOTO rpaduka o0ydeHHs
W s 3aKpeIUIeHUs MPaKTUYECKUX HAaBBIKOB CTYJIEHTaM MOTYT OBITh BBIJIaHbI
TUIIOBbIE WHAMBUAYaJbHbIE 3aJaHUs, KOTOpPbIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN IIPETOaBATEIEM CPOK.

15. OcobenHocTH peanu3auvy AMCHUIVIMHBI JJIS WHBAJUAOB WU JIHI C
OrpaHMYeHHBIMHU BO3MOKHOCTSAMMU 3/I0POBbSA

OOydeHue Mo JUCHUIUIMHE «XUMHS» HHBAIWJOB U JIMI C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 370p0Bbs (nasiee OB3) ocymiecTBisieTcsl mpenoaaBaTeieM ¢ y4eToM
O0COOEHHOCTEM MCUXO(PU3NYECKOTO Pa3BUTHS, HHAWBUIYAIbHBIX BO3MOXHOCTEH U
COCTOSIHHSI 3/I0POBbSI TAKUX O0YUaAIOLITUXCA.

Jl7is CTYZ€HTOB ¢ HapyILICHUSIMH OMOpPHO-ABUraTesbHON pyHKuuu u ¢ OB3 mo
CIlyXy MNpeIyCMaTpUBAETCS CONPOBOXKACHUE JEKUUA M NPAKTUYECKUX 3aHATUI
MYJIbTUMEIUMHBIMU CPEACTBAMU, Pa3AaTOYHBIM MATEPUATIOM.

Jna crynentoB ¢ OB3 mno 3peHHIo npeaycMaTpUBaeTCs NPUMEHEHHE
TEXHUYECKUX CPEACTB YCHUJIEHUS OCTAaTOYHOIO 3PEHMs, a TakKe MpeaycMOTpeHa
BO3MOYKHOCTh pa3pabOTKU ayAMOMAaTEepPUaIOB.
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[To aucuunnune «Xumus» 0O0ydeHHE WHBAIMIOB U JIUI C OrPaHUYCHHBIMU
BO3MOYHOCTSIMU 3JJ0POBbSI MOXET OCYLIECTBIISITBCS KaKk B ayJUTOPUH, TaK U C
UCTIOJB30BAaHUEM  DJIEKTPOHHON  MH(POPMAIIMOHHO-00pa30BaTEIbHON  CPEIBI,
00pa30BaTeIbHOrO NOpTaia U 3JEKTPOHHON MOYTHI.
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JIMCT AOIOJIHEHWI 1 USMEHEHUI

paboueit mporpaMmbl JUCITUTIIMHBI

PaGouas mporpaMma IHMCUUILTUHBI pPacCMOTpeHa, OOCYXKIeHa U ojoOpeHa s
ucrioaHeHus B 2025-2026 ydeOHOM Toly Ha 3acenanuu Kadeapsl, IpoTokoa Ne 9 ot
«17» mas 2025r.

Baecennl AOIIOJIHCHNA W HW3MCHCHHUSI B _4YdCTHM 4AKTyaJIu3alluy JIMIICH3WOHHOI'O
IporpaMMHOIO O6€CHC‘I€HI/I6, HCIIO0JB3YCMOC 1npu OCYIIICCTBJICHUHU
06[233OB8,TCJ'H:>HOFO mponecca 1o JaHHOU JUCIHUIIJIMHBI, a TaK K€ COBPEMCHHBLIX
H[}O[l}CCCI/IOH&HBHBIX 0as JAHHBIX W HH{l}O[!MagI/IOHHBIX CIIPABOYHbBIX CHUCTEMAX,

AKTyaJlu3alliiy TEpCcUYHA OCHOBHOM M QIOHOHHHTGHBHOﬁ yqe6H0ﬁ JUTEPATYPEI,
HGO6XO}!HMOI>1 JJIAA OCBOCHUA NHMCITMITIINHBI
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