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PaGouast mporpamMmMa JUCITUTUIMHBI pa3paboTaHa B COOTBETCTBUH C:

-  @enepanbHBI  TOCYJAPCTBEHHBIM  0Opa3oBaTEIbHBIM  CTaHAAPT MO
HarnpaBiiennto moaroropku 21.03.01 HedrerazoBoe nemo W ypOBHIO BBICIIETO
oOpa3oBaHus OakaiaBpuar, yTBEpKACHHBIN MpUKazoM MuHucTepcTBa 00pa30BaHUS U
Hayku Poccuiickoit @eneparuu Ne 96 ot 09 pespans 2018 roga, 3aperucTpupoBaHHbINA
B Muntocte 02 maprta 2018 roga, per. Homep 50225

- y4eOHBIM IIJIaHOM (OYHO-3a04HON (opM 0OydYeHHUs) IO HaMNpPaBICHUIO
noarotoBku 21.03.01 Hedrerazoroe nerno.

PaGouast mporpamMM AUCIUTIUIMHBI BKIFOYAET B CEOsI OIEHOYHBIC MaTEPHAIIBI JJIS
MIPOBEJICHUS TEKYILIETO KOHTPOJSI YCIIEBAEMOCTH M MPOMEXKYTOUYHOW aTTECTAllUU IO
mucruiuinHe (1.6 DOHJ OIEHOYHBIX CPEICTB IS MPOBEICHUS TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH, TPOMEKYTOUHOMN aTTECTAIIMU MO UTOTaM OCBOCHHUS AUCIUTIIINHBI)

ABTOp KVBBMI/IHa Oumnwra BsiuecimaBoBHA, KaHAMIAT XMMUYECKMX HAYK, JOLICHT
Kad)CIIDBI TPaHCIIOPTHO- SHCPICTHICCKHUX CHUCTCM

(vkazamv OHO, yuenyro cmenens, yueHoe 36anue uiu QOIAICHOCHb)

[Iporpamma omgoOpeHa Ha 3acegaHuU Kadeapbl TPaHCTIOPTHO-PHEPTETHUECKUX
cucteM (mmpotokon Ne 8 ot 12.04.2025r).



1. IlepeyeHbr NJIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHS] MO IMCHUIINHE,
COOTHECEHHBIX ¢ IJIAHUPYEMBLIMH pe3yJibTaTaMH OCBOEHHUsI 00pa3oBaTeJbHOM
nporpammbl (Llesiu ocBoOeHUs TMCIIMIIIIMHBI)

1.1. lenssMu OCBOCHUS TUCHUILIMHBI « X UMUSD» SIBJISIFOTCSI:
- (hopMHpOBaHKE HAYYHOTO COBPEMCHHOI'O €CTCCTBCHHOHAYYHOTO MHPOBO33PECHHS U
MBIIIICHHS;
- oByajieHUe 0a30BBIMH 3HAHUSAMH B OOJIACTH TEOPHH XHUMHUYECKHX IIPOIICCCOB U
CHCTEM, a TaK)KE METOJIOB UX aHAJIN3a.

3amayaMy OCBOCHUS TUCIMILIAHBI « XMMHUSD) SIBIISIOTCS:
— UW3YYHTh OCHOBHBIC XHUMHYECCKHC SBJICHHS, OBIAACTh (PYHIAMEHTAIbHBIMU
MOHSTHSMH, 3aKOHAMH U TCOPHSIMH KJIACCHICCKOW U COBPEMEHHOM XUMHUH,
— 03HAKOMUTHCS C HAYYHOW aImmapaTypold U METOJJaMHU XUMHUYECKOTO HCCIICTOBaHU,
MPHOOPECTH HABBIKK MTPOBEICHUS XUMHYSCKOTO IKCIICPUMCHTA,;
— HAy4YHTBCS BBIICIATH XUMHUYCCKOES COJICPKaHHEC B IPO(ECCHOHAIBHBIX 3aJaudax
OymyIieit 1esTeIbHOCTH;
— OBJIQJICTh METOJAMH PEIICHUS MPOPECCHOHAIBHBIX 3a/1aY.

1.2.  Ob6mactu  npodeccHoHANbHOW  JEATENbHOCTH  H(Win)  chepsl
po(hecCHOHAIBHOM AESITENFHOCTH, B KOTOPBIX BBIITYCKHUKH, OCBOMBIINE IPOrpaMMy,
MOTYT OCYIIECTBIISTh NPOPECCUOHANBHYIO JAESITEIbHOCTD:

19 HoObrua, mnepepaboTka, TpaHCHOPTUpPOBKAa HedpTn Hu raza (B cdepax:
oOecriedeHrs BBIMOJHEHUs paboT MO AUArHOCTUKE, TEXHUYECKOMY OOCTYKHBaHUIO,
PEMOHTY M S3KCIUTyaTallud He(dTera3zoBoro 0OOPY/IOBaHHWS; BBIIIOJHEHHS padOT IO
MPOEKTUPOBAHHIO, KOHTPOJIIO O€30MaCHOCTH U YNPAaBICHUIO paboTaMu IpU OypeHUuu
CKB)KMH; OpraHu3aliu paboT MO T€OHABUTAIIMOHHOMY COMPOBOXKICHHUIO OypeHus
HE(TAHBIX U TA30BbIX CKBAYKHH, PEMOHTY U BOCCTAHOBIJICHUIO CKBAKHMH; OTIEPATUBHOTO
COTIPOBOXACHUS TEXHOJOTHYECKOro Ipolecca A00bYM HEePTH, raza U Ta30BOTO
KOHJEHCATa; OpraHU3aluy BEJACHMsI TEXHOJOTMYECKHX IPOLIECCOB U BBIMOIHEHUS
paboT 1Mo  AKCIUTyaTaluud  OOOpYyAOBaHMA  TOJ3EMHOTO  XpaHEHUs  rasa;
TE€XHOJOTMYECKOI0 COMPOBOXKACHUS MOTOKOB YIJIEBOJOPOAHOIO CHIPbS U PEKUMOB
pabOThI TEXHOJOTUYECKUX 00BEKTOB HE()TETra30BOM OTPACIIH; BHIMOIHEHHS KOMILIEKCA
paboT MO reoJIOrO-MPOMBICIOBBIM HCCIEIOBAHUAM CKBAYKUH MOJ3EMHBIX XPaHHWIIUII
rasa; oOecredyeHusi KOHTPOJISI U TEXHUYECKOTO OOCIyXMBaHMs JMHEHHONW dYacTu
MarucTpaJbHBIX  Ta30MPOBOJOB;  BBIMOJHEHUS  pabOT MO  DKCIUTyaTaluu
ra3oTpaHCIIOPTHOTO 000pynOBaHUs; oOecrieueHus IKCIUTyaTaIuu
ra3opacnpe/eIuTeIbHBIX ~ CTaHIMKM; OpraHu3aluud  paboT MO  JAMAarHOCTHKE
ra3oTpaHCIIOPTHOTO 00OPYAOBAaHUS;, Pa3pabOTKU TEXHMUYECKON M TEXHOJOTHYECKOU
JOKYMEHTAIH TIPU BBITTOJTHEHUY aBaApUITHO-BOCCTAHOBUTEIBHBIX M PEMOHTHBIX padoT
Ha OOBEKTax Ta30BOW OTpaciy; OpPTraHM3alMH padOT TO 3aIlIUTe OT KOPPO3HHU
BHYTPEHHUX  MOBEpPXHOCTEH  OOOpyHOBaHUS  HEPTEra3oBOro  KOMIUIEKCA;
DKCIUTyaTaIlii O0BEKTOB MIPUEMa, XPaHEHUS U OTTPY3KU HepTH U HeTempoaYKTOB).



1.3. K OCHOBHBIM 3aadyaM M3YyUYCHUA JUCHHUIINIMHBI OTHOCHUTCA ITOATIOTOBKA
BBIIIOJIHCHHUIO  TPYAOBLIX

oOyJarommxcst K

HpO(I)@CCI/IOHaHI)HBIMI/I CTaHIapTaMMH:

GbyHKIIMH B

COOTBCTCTBHH

C

Koa, HammMeHOBaHHE B

Koa u HanmeHnoBaHue

19.022

[TpodeccnonanbpHbIN
cragaapt «Cnenuanuct 1o
IIpuemy, XPAHEHUIO 51
OTrpy3Ke HePTH u
HEPTETIPOTYKTOBY,
YTBEPKIECHHBII IIPUKa30M
MuHnucrepcTBa Tpyna WU
COLIMAIbHON 3aIUTHI

Poccuiickoit ®enepaunu ot 19
mapta 2015 r. Ne 172m
(3aperucTpupoBaH

MUHHCTEPCTBOM ~ FOCTUIIUH
Poccuiickoit ®Penepauyu 01
amnpes 2015 r.,
peructpanoHHbIN Ne 36688 )

MpreMa, XPAaHCHUS U OTTPY3KHU
He(TH U HEPTETIPOTYKTOB

HaumeHoBaHue YPOBEHb KBATH(UKANNH .
TPYAOBBIX QyHKIHUIi, HA
npogdeccuoHAIbHbIX OT®, na xkoropbie
KOTOpbIe OPHEHTHPOBAHA
crangapros (IIC) OpPHEHTHPOBAaHA
AUCHHUILINHA
AUCHHUILVIMHA
A/01.6
ITponsBoacTBEeHHO-
X03s51IICTBEHHOE 00ecrieueHne
TE€XHOJOTMYECKHX IIPOLIECCOB
A IpuemMa, XpaHeHus U OTIPY3KHU
He(TU U HE(PTEIPOLYKTOB
OkcIuryaranus 00BEKTOB ¢ Prenponyx

AJ02.6
Benenue TeXHOIOrHYECKUX
IPOIIECCOB MPUEMa, XPAHEHUS
U OTIpY3KH HE(PTU U
He(TENPOIYKTOB

B
KonTpons TEXHUUYECKOTO
COCTOSIHUS o0opynoBaHus

00BEKTOB MpHUeMa, XPaHEHMS
U OTrpy3ku HedptH U

B/01.6
Opranuzanus JuarHoCTUKU
00BEKTOB TpUeMa, XpPaHCHUS U
OTIPy3KH HE(PTEPOLYKTOB

B/02.6
Beinonnenue meponpusTui mo
MPOJJICHUIO CPOKA CITYKObI
000pyI0BaHUSI 0OHEKTOB
IIPUEMA, XPAHEHUS U OTIPY3KU
He(TH U HEPTETIPOIYKTOB

HEPTENPOIYKTOB
B/03.6
ATtTecTanusi 00bEKTOB MPHEMA,
XpaHEHUs U OTTPY3KU HeDTH U
HEPTENPOIYKTOB

19.029 B/01.6
[TpodeccuonanpHbIM Ob6ecnevenne paboThI
crangapt «Cnenuaguct Mo TEXHOJIOTHYECKOTO
AKCIUTyaTaluu B obopynosanus I'PC, otnensHO
TEXHOJIOTHYECKOTO Ob6ecnieuenne skcruryaranuu | crosmux ['PII, y3moB yuera n
o0opynoBaHus TEXHOJIOTHYECKOTO peayuupoBaHus ra3a B
ra3opacnpeeauTebHbIX obopynoBaHus I'PC, | 3amaHHOM TE€XHOJOTHYECKOM
CTAHIIMHA, OTIEIBHO CTOAIMX | oTmeabHOo crogmmx I'PII, pexume
ra3operyyisiTOpHbIX MYHKTOB, | Y3JIOB ydera u
y37I0B ydeta U | pemaylMpoBaHUs ra3a B/02.6
peayLHpOBaHUs raza, ObecrieyeHre BHITOTHEHUS
YTBEPKICHHBIN MIPUKA30M paboT MO TEXHHYECKOMY
MuHnucrepcTBa  Tpyna WU 00CITY)KUBAaHUIO U PEMOHTY




HaumenoBanue
npogdeccuoHAIbHbIX
cranaapros (I1C)

Koa, HanmeHnoBanue u
YPOBeHb KBaJIHpUuKAUMN
OT®, na xkoropbie
OPHMEHTHPOBAHA
AMCHMILINHA

Koa n nHaumeHoBaHue
TPYAOBbIX (PYHKIMH, HA
KOTOpPbIe OPMEHTHPOBaHA
AUCHUILINHA

counanbHou 3amuThl PO ot 9
aprycta 2022 r. N 476n
(3aperucTpupoBaHo B
Muntocte PO 9 cenTsa0ps
2022 r., peructpautoHHbI N
70021)

(manee - TOuP),
JTMarHOCTHYECKOMY
obcnenoBanuto (nanee - J10)
TEXHOJIOTUIECKOTO
obopynosanus ['PC, otnensHo
crosiux ['PI1, y310B yueTa u
peayIupoBaHus ra3a

B/03.6
Benenue nokymeHTanuu no
conpoBoxaeauto TOuP, 10
TE€XHOJIOTMYECKOI0
obopynosanus I'PC, otnensHO
crosawux I 'PII, y310B yuera u
peayuupoBaHus rasa

B/04.6
[loaroroBka npennoxeHui 1o
NoBbIIIEHHIO 3 PekTHBHOCTH

JKCILTyaTaluu
TEXHOJIOTMYECKOT O
ob6opynosanus ['PC, otnensHo
crosimx I'PII, y3110B yuera n
peAyLHUpOBaHUs raza

C

Opranu3zalroHHO-
TEXHUYECKOE COIIPOBOKIACHUE
JKCIUTyaTaIluu
TEXHOJOTHYECKOIO
o0opynoBaHus I'PC,
oTnenbHO  crosmux  I'PII,
y3J7I0B ydera u
peayLMpOBaHUs raza

C/01.6
KoHTpo:b BbInONIHEHUS
IIPOU3BOJICTBEHHBIX
IOKa3aTesen
NOJIpa3ACIEHUSIMU 110
AKCILTyaTaluu
TE€XHOJIOTHYECKOIO
obopynosanus I'PC, otnensHO
crosmux I'PII, y310B y4era u
peayLupoBaHus ra3a

C/02.6
OpraHu3alnoHHO-TEXHUYECKOE
o6ecnieuenne TOuP, /10
TE€XHOJIOTHYECKOI O
obopynosanus I'PC, otnensHO
crosux I'PII, y3110B yuera u
peayLupoBaHus ra3a

C/03.6
Pazpabotka u BHeIpeHnE
MIPEIIOKEHUN 1O




Koa, HamMeHOBaHHE H
Koa v HauMeHoBaHue

HaunmeHoBaHue YPOBEHb KBaTH(PUKALNH o
TPYAOBBIX QyHKIIHI, HA
npogdeccuoHAIbHbIX OT®, na xkoropbie
KOTOpble OpPMEHTHPOBAaHA
crangapros (IIC) OpPHEHTHPOBAHA
AUCHHUILINHA
AUCHHUILVIMHA

3 PeKTUBHOMY U
MEPCIEKTUBHOMY Pa3BUTHIO
OKCILTyaTaI[H
TEXHOJOTHYECKOI0
obopynosanus ['PC, otnensHo
crosiux ['PI1, y310B yueTa u
penynupoBaHus raza

1.4. Komnerennuu oOydaromierocsi, (OpMHpyeMbIE B PE3yJIbTAT€ OCBOEHUS
JUCHUIUINHBI

HaumenoBanue

KaTeropuu Koa m HanMeHOBaHHe
(rpynmnbr) KOMIIeTeH i

KOMIIeTeHIIU I

Koa n HauMeHoBaHHue
HHIUKATOPA A0CTHKEHHSA
KOMIIETEHIIHH

IlepeyeHb MIaHUPYEMBIX
pe3yJIbTATOB 00y4eHHsI

HA YpOBHe 3HAHULL

3HaTh: OCHOBHBIC TIOJIOKEHUS
COBPEMEHHOM TEOPUH CTPOCHUS
atroMa, XUMHYECKOM  CBS3H,
SHEPIreTUKHU " KHUHETHUKH
XUMHUYECKHUX peaxkuui,
XUMHUYECKOTO paBHOBeCHS,
TEOpUHU pacTBOpOB,
3NEKTPOXUMUH, a TaKxe
OCHOBHBIE COEIMHEHUS
AIIEMEHTOB, MX KIIaCCH()UKAITUIO
1 XUMHUYECKHUE NPEBPAILCHUS;
Ha YpOBHE YMeHUl

YMETb: ONpeeATh
XUMHUYECKHUE CBOICTBa
3JIEMEHTOB U X COSTMHEHUH 110

OIIK-1.1 3HatThb
OIIK-1. IPUHLMIIAAIbHBIE
Cnoco0eH pemiath 3a1a4u, | OCOOEHHOCTH
OTHOCSIIIIECS K | MOAEINpPOBaHUs

Hl . JICTHp nonokeuntro B IICD, wux
npodeccroHabHO MaTeMaTHYECKHUX,

IIpumenenue BIIUSIHUE Ha CUCTEMY,
JESITEbHOCTH, NPUMEHAS | PU3NYIECKHX U XHMHUYECKUX
(byH/IaMEeHTaIbHBIX HaIpaBJICHUE XUMHUUYECKUX

o METOABI MOJCIUPOBAHHA, | MPOLCCCOB, o o
3HaHUN B3anUMOACHUCTBHH, KHUCJIOTHO-
MaTEMaTU4YCCKOIo MnpeaHa3Ha4YCHHbIC JUIA o
OCHOBHOM  XapaKTep  Cpeabl,

aHaIN3a, KOHKPETHBIX

BO3MOXKHBIE noOo4YHBIE
€CTECTBEHHOHAy4YHbIE ¥ | TEXHOJIOTHYECKHUX

npouecchl  (KOPpO3MOHHBIE U
o0IenHKEeHEPHbIE 3HAHUS | MPOLIECCOB,

JIp.) ¥ TpelacKa3blBaTh —HX

BIIMSIHUE HA TEXHOJIOTMYECKUN
MIPOIIECC, OKPYKAIOIIYIO CPEAy
u YeJIoBeKa, npenarath
CIoCOOBI 3aIlUTHI OT HHUX, a
TaKXE IIPpUroTaBJINBaTh
pacTBOPEI HYKHOU
KOHIIEHTPAIIMU U OTIPEICTISITh €€
JOOBIM JIOCTYITHBIM METOJIOM
(TMTpOBaHHWE, C  TOMOIIBIO
apeoMmerpa H T.11.), u3Mepsats pH
BOJHBIX pacTBOpOB
3JIEKTPOJIUTOB,;

Ha YPOBHE HABLIKOG




HaunmeHnoBanue
KaTeropuu

(rpynmnbr)
KOMIIeTeHIIU I

Koa m HanmMeHoBaHue
KOMIIeTeHIIU I

Koa n HammeHOBaHue
HHAUKATOPA JOCTHKCHUSA
KOMIIETCHIIMHA

IlepeyeHs MIAHUPYEMBIX
pe3yJIbTATOB 00y4YeHUSs

BJIaZIeTh. METOJAaMH pacuera
KHHETHYCCKHIX u
TEPMOIMHAMUYECKIX

XapaKTePUCTUK  XUMHYCCKHUX
peaKIui, pacuera
KOHIICHTPAIlMA pPacTBOPOB U
KOJIMYECTB pCarupyroIiux ¢
00pa3yIoNIMXCsS  BEIISCTB IO
XUMUAYECKOMY YPaBHCHHUIO,
pacyera moKasareJst
KHCJIOTHOCTH CpeJibl, pacyera
OIC wu OKHCIIUTEILHO-
BOCCTAHOBUTEIILHBIX

MOTEHIMAJIOB PeaKIUit

OIIK-1.2 Vmethb
HCII0JIH30BATh OCHOBHEIC
3aKOHBI JUCLMILIAH
WH)KEHEPHO-MEXaHIMIECKOTO
MOJTyJIs,

HA YpOBHe 3HAHUL

3HATb. OCHOBHBIC ITOJIOXKCHUS
COBPEMEHHOM TEOPUH CTPOCHUS
atromMa, XUMHYECKOM  CBS3H,
OHCPICTUKU nu KHUHCTUKU
XUMHUYECKHUX peaxkuui,
XUMHUYECKOTO paBHOBecCHS,
TeOpUu pacTBOpOB,
3NEKTPOXUMUH, a TaKxe
OCHOBHBIE COEMHEHUS
AIIEMEHTOB, MX KIIACCH()UKAITIIO
U XUMHUYECKUE NPEBPAILCHUS;
HA YpOBHE YMeHUlL

YMETE: OIIPEAEIIATh
XUMHUYECKHUE CBOICTBa
3JIEMEHTOB U X COSTMHEHUH 110
nonoxkeunto B I[ICD, wux
BIIUSAHUC Ha CUCTEMY,
HalnpaBJIEHUE XUMHYECKUX
B3aMMOACUCTBUN,  KHUCIOTHO-
OCHOBHOH  XapakTep Cpensl,
BO3MOJKHBIE MOOOYHBIE
mporeccel  (KOPPO3HOHHBIE U
Ip.) ® TpeAcKa3pBaTh UX
BIUSIHHE HAa TEXHOJIOTHYECKUU
MpOIIeCC, OKPYKAIOIIYIO Cpeay
U YeJI0BEKa, npenarath
CrocoOBl 3alllUTBl OT HUX, a
TAKXE IIpUroTaBJInBaTh
pacTBOPEI HYKHOM
KOHLEHTPALIMU U OIIPENEISTh €€
JHOOBIM  JIOCTYITHBIM METOJIOM
(TMTpOBaHME, C  TOMOILBIO
apeoMerpa H T.11.), u3Mepsats pH
BOJTHBIX pacTBOpOB
3JIEKTPOJIUTOB,;

HA YPOBHE HABBIKOS

BIIQJIETh: METOJaMH pacuera

KNHCTHYCCKUX n
TEPMOJNHAMHNYICCKUX

XapaKTCPpHUCTUK XHUMHWYCCKUX
peaKHHﬁ, pacuera

KOHL[GHTpaL[I/Iﬁ pacTBOPOB U
KOJIMYECTB pearupyrommx ¢




HaunmeHnoBanue
KaTeropuu

(rpynmnbr)
KOMIIeTeHIIU I

Koa m HanmMeHoBaHue
KOMIIeTeHIIU I

Koa n HammeHOBaHue
HHAUKATOPA JOCTHKCHUSA
KOMIIETCHIIMHA

IlepeyeHs MIAHUPYEMBIX
pe3yJIbTATOB 00y4YeHUSs

00pa3yIoOMmuXCcs BEMIECTB II0
XUMHUYECKOMY YpaBHEHHIO,
pacyera moKazareJst
KHUCJIOTHOCTH CpEJbl, pacyera
OIC mu OKHCITUTEIBHO-
BOCCTaHOBUTEIBHBIX

MOTCHIIMAJIOB PEeaKIuit

OIIK-1.3 YmeTsb
HCTIONB30BaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JIICLIUIIIINH, IpaBuIIa
MOCTPOCHHUS  TEXHHYECKHUX
CXEM U YepTexen

Ha YposHe 3HaAHUL

3HaTh. OCHOBHBIC TIOJIOXKECHUS
COBPEMEHHOI TeOpUH CTPOCHUS
aToMa, XHMHYECKOH  CBS3H,
SHEPTEeTUKU i KHHCTUKHU
XUMHYECKUX peaxiii,
XUMHYECKOTO paBHOBeCHS,
TEOpHUH PacTBOpOB,
INEKTPOXUMUH, a TaKxe
OCHOBHBIC COCTMHEHUS
3JIEMEHTOB, HX KJIaCCU(PUKALIUIO
Y XUMHUYECKHUE TPEBPAIlCHHUS;
Ha YposHe YMeHUll

YMETb: OTIpeIeIIATh
XUMHUYECKHUE CBOMCTBa
3JIEMEHTOB M UX COCAUHEHUM 110
nojioxkennto B IICD, wmx
BIIMSIHHE Ha CUCTEMY,
HaIlpaBJICHUE XUMHYECKUX
B3aMMOACHUCTBUM,  KHUCIOTHO-
OCHOBHOHM  XapakTep Cpelsl,
BO3MO>KHBIE MOOOYHBIE
mporeccsl  (KOPPO3MOHHBIE U
Ip.) ¥ TpeacKa3blBaTh X
BJIUSIHHEC HA TEXHOJOTHYCCKUU
MPOIIECC, OKPYKAIOIIYIO CPedy
u YyeJI0BEKa, npeJarath
CIIOCOOBI 3aIMTHl OT HHX, a
TaKxe MIPUTOTABIINBATH
pacTBOpEI HYXHOH
KOHIICHTPAIIH U OTIPEICIATE e
JOOBIM  JIOCTYIHBIM  METOJIOM
(TuTpOBaHME, C  IIOMOIIBIO
apeomeTpa H T.1.), u3MepsaTs pH
BOIHBIX pacTBOpOB
JIEKTPOJINTOB,;

Ha YpOBHE HABLIKOG

BIAJeTh: METOJAMH pacyera

KHHETHYECKHX "
TEPMOANHAMHYECKHUX

XapaKTepUCTUK  XUMHUYECKHX
peakuuii, pacuera

KOHIICHTPAIlMA pacTBOpPOB U
KOJIMYECTB PEarupyroIux u
00pa3yIonmmxcsi BEIIEeCTB  TI0
XHUMUYECKOMY YPaBHEHHIO,
pacuera MMOKA3aTes
KHUCJIOTHOCTH CpPEeIbl, pacdera
DIC m OKHCJIUTEILHO-
BOCCTaHOBHUTEJIBHBIX

MTOTCHIIMAJIOB PeaKIUit




HaunmeHnoBanue
KaTeropuu

(rpynmnbr)
KOMIIeTeHIIU I

Koa m HanmMeHoBaHue
KOMIIeTeHIIU I

Koa n HammeHOBaHue
HHAUKATOPA JOCTHKCHUSA
KOMIIETCHIIMHA

IlepeyeHs MIAHUPYEMBIX
pe3yJIbTATOB 00y4YeHUSs

OIIK-1.4 Bnanets
OCHOBHBIMH METOAAMH,
HCTIONB3YEMBIMH T€0JIOTaMH,
HHTEpIpETauN JTAaHHBIX
reo(hU3NIeCKuX
HCCIICIOBaHUH, TEXHUKO-
SKOHOMHUYECKOTO  aHalu3a,
HaBbIKaMU COCTaBIICHUS
pabouux MPOEKTOB B COCTAaBE
TBOPYECKON KOMaH/IbI,

Ha YpOo8He 3HaAHU

3HaTh: OCHOBHBIC TIOJIOKEHUS
COBPEMEHHOM TEOPUH CTPOEHUS
aroMa, XUMHYECKOW CBS3H,
JHEPTETUKHU " KHUHETUKH
XUMHUYECKHUX peakuuid,
XUMHUYECKOTO paBHOBecHS,
Teopuu pacTBOpOB,
INEKTPOXUMUH, a TaKxe
OCHOBHBIE COEMHEHUS
AIIEMEHTOB, MX KIIACCH(UKAITIIO
U XUMHUYECKHUE TPEBPAILCHNUS;
Ha YpOBHE YMeHUlL

YMETb: ONpEAEIIATh
XUMHUYECKHUE CBOICTBa
3JIEMEHTOB U UX COSTMHEHUH 10
nonoxkenntro B IICD, wux
BIIUAHUC Ha CUCTEMY,
HanpaBJICHUC XUMHUYECCKHUX
B3aUMOJCUCTBUN,  KUCIOTHO-
OCHOBHOM  XapakTep Cpensl,
BO3MOJKHBIE MOOOYHBIE
mporeccel  (KOPPO3UOHHBIE U
Ip.) ® TpeAcKa3pBaTh UX
BIIUSHUE HA TEXHOJIOTHYECKUN
MIPOLIECC, OKPYKAIOILYIO Cpeay
u YeJI0BEKa, mpenarath
CrocoObl 3alllUTHl OT HHX, a
TAKXE IMpUroTaBJIMBaTh
pacTBOPEI HYKHOU
KOHIIEHTPAIIMHU U OIIPEICTISITh €€
JMFOOBIM  JIOCTYITHBIM METOJIOM
(TMTpOBaHWE, C  TIOMOIIBIO
apeoMmerpa u T.1I.), u3Mepstb pH
BOJTHBIX pacTBOpOB
3JIEKTPOJIUTOB,;

Ha YpOBHE HABLIKOG

BIAJIETh: METOJAMH pacyera
KNHCTHYCCKUX u
TEPMOJNHAMHNYCCKUX

XapaKTEPUCTUK XUMHUYECKHUX
peakuui, pacyera

KOHLIEHTpalUl pacTBOPOB U
KOJIMYECTB pEarupymomux ¢
00pa3yIOMUXCS BEMIECTB  I10
XHUMUAYECKOMY YpaBHCHHIO,
pacuera nokazareJst
KHCJIOTHOCTH CpEJbl, pacdera
OHC u OKHCITUTETLHO-
BOCCTAHOBHUTEIILHBIX

MIOTEHIIMAJIOB peaKIUn

OIIK-1.5 Bnangers
HaBBIKAMU JIEJIOBOTO
B3aUMOJACHCTBUSA C
CEepBHCHOH  CIyXO00H u

OLIEHUBATh UX PEKOMEHJAllUU
c y4eToM
9KCIIEPUMEHTAILHON PaboThI

Ha ypogHe 3HaAHUL
3HAaTb. OCHOBHBIC IIOJIOKCHUA
COBPEMEHHOM TEOPUH CTPOEHUS

aroMa, XUMHYECKOM CBS3H,
JHEPIreTUKHU u KHUHETUKHI
XUMUYECKUX peakuuid,
XUMHUYECKOTO paBHOBeECHS,




HaunmeHnoBanue
KaTeropuu

(rpynmnbr)
KOMIIeTeHIIU I

Koa m HanmMeHoBaHue
KOMIIeTeHIIU I

Koa n HammeHOBaHue
HHAUKATOPA JOCTHKCHUSA
KOMIIETCHIIMHA

IlepeyeHs MIAHUPYEMBIX
pe3yJIbTATOB 00y4YeHUSs

TEXHOJIOTUYECKOTO
MPEATIPUATHS

oTzela

TEOpHUH PpacTBOpOB,
AIIEKTPOXUMHUH, a TaKXKe
OCHOBHBIE COCIIITHEHUS
3JIEMEHTOB, MX KIIACCH(DUKAIIUIO
Y XUMHYCCKHUE MIPEBPAICHUS;
Ha ypoeHe YMeHUll

YMETh! OTpeneyiTh
XHUMUYCCKHE CBOWiCTBA
3JIEMEHTOB U UX COCIMHEHUH 110
nomoxkennto B IICD, wmx
BIIHSTHUE Ha CUCTEMY,
HaIlpaBJICHUE XUMHYECKIX
B3aMMOJCHCTBUH,  KHCJIOTHO-
OCHOBHOHM  XapakTep Cpemsl,
BO3MO>KHBIC MOOOYHBIC
mporeccel  (KOppPO3UOHHBIE U
IIp.) W TpeacKa3blBaTh X
BIMUSIHUE HA TEXHOJIOTHYECKUU
MPOLIECC, OKPYKAIOIIYIO Cpey
u YeIIOBEKa, npe/iarath
crocoOBl 3alUTHl OT HHX, a
TaKXKe MIPUTOTABIINBATH
pacTBOpEI HYXHOH
KOHIICHTPAIIH 1 OTIPEIEIATE e
JMOOBIM JOCTYITHBIM METOJIOM
(TMTpOBaHWE, C  TIOMOIIBIO
apeoMmeTpa H T.1.), u3Mepsats pH
BOJIHBIX pacTBOpoOB
3JIEKTPOJIUTOB;

Ha ypOBHe HABbIKOG

BIaCTh: METOJAMH pacyera
KHHETHYECKIX "
TEPMOANHAMHICCKHUX
XapaKTePUCTHK  XUMHUYECKUX
peaKxIui, pacuera
KOHIICHTPAIlMA pacTBOpPOB U
KOJIMYECTB pearupymomux ¢
00pa3yronmmxcsi BEIeCTB IO
XUMHUYECKOMY YpaBHCHUIO,
pacueTa moKazareJist
KHUCJIOTHOCTH CpPE[bl, pacdera
OC wu OKHCIIUTEIBbHO-
BOCCTAaHOBUTCJIbHBIX
MOTEHITMAJIOB PEeaKIUit

Wcnonp3oBanue
WHCTPYMEHTOB 51
000pyIOBaHUS

OIIK 4.

Cnocoben MIPOBOANTD
U3MEPEHUS "
HaOJII0ICHUS,
o0pabaTeIBaTh u
MPECTABIATH
OKCIICPUMEHTAJIbHBIC
JIaHHBIE

OIIK-4.1 3HatThb
TEXHOJIOTHIO COINOCTABICHUS
MPOBEACHUS THUTIOBBIX
OKCIICPUMEHTOB Ha
CTaHJApTHOM 000pPYIOBaHHUU
B  naboparopuu U  Ha
MIPOM3BO/ICTBE,

Ha YposHe 3HAHU

3HaTh: BiusiHue pa3’IUYHbIX
XUMHUUYECKUX COEJUHEHHM Ha
OpraHu3m YyeJoBeKa u
okpyxatoutyto cpeny; [IpaBuia
paboThI B XUMHUYECKOU
naboparopuu; XUMUYeCKue
METObI HeWTpamu3zanuu
BpeaHbIX BeriecTB, OCHOBHBIC
dusnyeckue W XUMHUYECKUE
CBOHMCTBa KOHCTPYKIIMOHHBIX U
JKCIUTYyaTallMOHHBIX
MaTepHasoB

Ha YpOBHE YMeHUl
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HaunmeHnoBanue
KaTeropuu

(rpynmnbr)
KOMIIeTeHIIU I

Koa m HanmMeHoBaHue
KOMIIeTeHIIU I

Koa n HammeHOBaHue
HHAUKATOPA JOCTHKCHUSA
KOMIIETCHIIMHA

IlepeyeHs MIAHUPYEMBIX
pe3yJIbTATOB 00y4YeHUSs

yMmeTh: Penate THIIOBBIE 3a1a4H
M0 JTOTTyCTUMOMY COAEPKaHUIO
BPEIHBIX BEIIECTB B BO3IYyXe
paboueli 30HBI, CTOYHBIX BOJAX
u MoYBe B XoJie
npodheCCHOHATBHOM

JIeSITEIbHOCTH; OreHuBaTh
pe3ynbTathl M BHIOMpaTh
ONTHMAJIBHOE pEIICHHE MpHU
pa3paboTke Mep 1o Oe3omacHON
pabote c BpEIHBIMU
BEIIECTBAMH W 3aIIUTE OT
BO3MOYKHBIX TIOCTIEICTBUI
aBapuit B Xome
npodeCCUOHATBHOM

IEATEILHOCTH, KommnekcHo
000CHOBBIBAThH BBIOOD
KOHCTPYKIIMOHHBIX u
OKCILTYyaTalMOHHBIX

MaT€puajioB Ha OCHOBAHUHM HX
XUMHYECKIX CBOIICTB,
OIICHUBATh  pE3yNbTaThl |
BEIOMpATH ONTUMAITFHBIC
KOHCTPYKIIMOHHBIC MaTepPHaJIbI
Ha YPOBHE HABBIKOG

BIIAJICTh: HaBrixkamu
MPOBEJCHUS aHanu3a,
KOMIUIEKCHOTO  00OCHOBaHUS
NIPUHUMAEMBIX pELICHUH,
CaMOCTOSATEIIFHOTO IIONCKa
nyTeu OpraHu3anuu
MEpPOTPUATHI 10 Oe30MacHOMH
pabote c BpEIHBIMHU
BEIIECTBAMH W 3allUTe OT
BO3MOIKHBIX MOCIIEeICTBUI
aBapuit B xoze
npogeccCHOHATBHOM

IEATEJIbHOCTH; Metogamu
OLICHKH CBOMCTB XMMMYECKHUX
BCHICCTB u KOMIIJICKCHBIM
MOJIXO/IOM K noxoopy
OKCILTYyaTalMOHHBIX n
KOHCTPYKIIMOHHBIX MaT€pUaIOB
JUISL TIPOEKTHPYEMBIX 00BEKTOB;

OIIK-4.2 YmeTs
o0OpabaTbIBaTh  pe3yNbTaTh
Hay4HO-HUCCIIEJOBATENbCKOM
JIeITENIbHOCTH,  HCIOJb3Ys
cTaHaapTHOe 000pyJOBaHHUE,
prOOPEI U MaTePHAIIHI,

HA ypOGHe 3HAHUL

3Hath: [IpaBwia paboTel B
XMUMUYECKON naboparopuu;
Xumuueckue METO/IbI
HeHTpanu3anuu BPEIHBIX
BEIIIECTB; OcHOBHEIE
¢u3ngeckne W XUMHYECKHE
CBOMCTBa KOHCTPYKIIMOHHBIX U
9KCIUTyaTaI[HOHHBIX
MaTepHAaJIOB

Ha ypogHe yMeHull

YMETb: OLEHHMBATh PE3YJIbTATHI
n  BBHIOMpaTh  ONTHUMaIbHOE
pelieHne mpu pa3padoTKe Mep
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HaunmeHnoBanue
KaTeropuu

(rpynmnbr)
KOMIIeTeHIIU I

Koa m HanmMeHoBaHue
KOMIIeTeHIIU I

Koa n HammeHOBaHue
HHAUKATOPA JOCTHKCHUSA
KOMIIETCHIIMHA

IlepeyeHs MIAHUPYEMBIX
pe3yJIbTATOB 00y4YeHUSs

mo Oe3zomacHOW paboTe C
BpPEIHBIMH  BEIIECTBAMH U
3allHTe oT BO3MOJKHBIX
MOCJIEICTBUM aBapuil B XOJ€
npodeCCUOHATBHOM

JIeSITCIILHOCTH; KommiekcHo
000CHOBEIBATH BEIOOD
KOHCTPYKIIMOHHBIX u
9KCIUTyaTaI[HOHHBIX

MaTepHaJiOB Ha OCHOBAaHHH HX
XUMHYCCKHUX CBOMCTB,
OIICHUBATh  pEe3yNbTaThl |
BEIOMpATH ONTUMAJILHBIC
KOHCTPYKIIMOHHBIC MaTEepPHAaJIbI
Ha YpOBHe HABLIKOG

BIaAETh. MeTogaMHu OLICHKHU
CBOf/iCTB XUMHUYCCKHUX BCUICCTB
U KOMIUJICKCHBIM IIOAXOIAO0OM K
Mo00pPY IKCILTYaTAIlMOHHBIX U
KOHCprKHI/IOHHI)IX MaTepI/IaHOB
JUTS IPOCKTHPYEMBIX 00 BEKTOB;

OIIK-4.3 Bnanets
TEXHUKOU
9KCIIEPUMEHTHPOBAHUS C
HCITOJIb30BaHUEM IMaKETOB
MporpaMm

Ha YPOBHe 3HAHULL

3HaTh: OCHOBHBIC (U3IUICCKUE
U XUMHYECKHE  CBOWCTBA
KOHCTPYKIIMOHHBIX "
AKCIUTYaTAI[HOHHBIX
MaTepHAaIIOB

Ha ypoeHe yMeHull

YMETb: KommuiexcHO
000CHOBBIBAThH BBIOOD
KOHCTPYKIIMOHHBIX u
OKCILTYyaTalMOHHBIX
MaTepHalioB Ha OCHOBAaHHH WX
XUMHYECKIX CBOIICTB,
OIICHUBATh  pE3yNbTaThl |
BEIOMpATh ONTUMAITbHBIC
KOHCTPYKIIMOHHBIC MaTepPHAaJIbI
Ha YPOBHE HABBIKOG

BlajeTh: Merogamu OIEHKU
CBOMCTB XMMHYECKHUX BCIIIECCTB
U KOMIUICKCHBIM IIOAXOAOM K
MoA00PY IKCIUTYaTAIllMOHHBIX U
KOHCTPYKIIMOHHBIX MaT€pUaIOB
JUTS IPOEKTHPYEMBIX OO BEKTOB;

2. Mecro mucuumiannbl B cTpykrype OIIOII

Hucuunnuna «Xumus» b1.JI(M).b.14 peanusyercst B paMkax o0s3aTebHON
yacTH bioka 1 «{ucuuminnsl (MOIyJis1)» OIporpaMMbl OakaiaBpuara.

JucuuminHa npenojaercs: o0ydaronmmMces o ouHoi ¢gopme — Bo 1 ceMectpe,
110 OYHO-3a04HOM (popMe — BO 2 cemecTpe.

JMucuuninHa «XuMUSD — SBISETCS HAYalbHBIM  3TarnoM  (OPMHUPOBAHUS

komnetenuuit OIIK-1, OIIK-4 B mporiecce ocBoenust OITOII.

Jucuurnnraa «XHUMUs» OCHOBBIBAETCA HA 3HAHUSAX, YMEHMSX M HaBBIKAX,
MPUOOPETEHHBIX TPU K3YYEHWW AUCHUIUIMH: MaremaTtnka, du3vka, U SBISETCS
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MpeIUIeCTBYIONIEH Al U3yUYeHUs TUCIUILTMH: XuMus He(Tu U raza, TeopeTuueckas
MexaHuka, ConpoTuBiIeHME MaTepuanoB, Merposjorus, CcTaHgapTu3anus u
ceptuduKanys, JNEKTPOTEXHUKA U AJIEKTPOHMKA, TemIOTEXHUKa, YueOHas paKkTuKa
(03HaKOMHUTEIBHAS MPAKTUKA), ['OCyaapcTBEHHAss UTOrOBasl aTTeCTAllMsA: OJATOTOBKA
K CcJade M cJada TOCYJapCTBEHHOIO »3K3aMeHa, [ocynapCTBEHHas HWTOroBas
aTTECTalUs: BBIIIOJIHEHHE, ITIOArOTOBKA K MPOLEAYPE 3aLIUThI U 3aIUTA BBITYCKHOU
KBaTM(UKAITMOHHON PabOTHI.

dopmoii MPOMEKYTOUYHOM aTTECTAllMK 3HAHUN O0y4aeMbIX MO OYHOU (opme
3a4yeT B 1-M cemecTpe, 1o 0YHO-3a04HOM (opME 3aU€T B 2-M CEMECTPE.

3. O0beM TUCHUTIIIHHBI
ouHas (opma oOydeHHS:

Bua yyeOHoii padoThl 0 TUCHUNJIMHE Bcero B 3.e. u yacax Cemectp 1
B Yacax
O0mast Tpy10EMKOCTD IUCHHUILIUHBI 2 3.e. -72 aK.4AC 72 aK.uac
Konmaxkmmuasn paboma - Ayoumopnole 3ausamus 32 32
Jlexyuu 16 16
JlabopamopHnuie 3anamus 16 16
Cemunapbi, npakmuieckue 3aHAmMus - -
Koncynomayus - -
CamocmosamensHasn paboma 40 40
KypcoBas pa6ora (KypcoBoii NpoeKT) - -
Buja npoMe:KyTO4YHOM aTTecTALNU 3auer 3auer
OYHO-3a04Hast popMa 00yUIEHUSI:
Bun yyeOHo# paGoThl MO TMCHUIIAHE Bcero B 3.e. 1 yacax Cemectp 3
B Hacax

Obmast TPYA0EMKOCTE AHCHHILTHHEI 2 3.e. -72 ak.yac 2 3.e. -72 ak.yac
Konmaxkmmuas paboma - Ayoumopnuie 3anamus 18 18
Jlexyuu 8 8
Jlabopamopnule 3ansimus 10 10
Cemunapol, npakmuieckue 3aHamus - -
Koncynomayus - -
Camocmosamenvnan paboma 54 54
KypcoBas padoTa (KypcoBoii MpoeKT) - -
Bunx npoMe:xyTo4HOM aTTecTalMu 3ayer 3ager

4. Coagepxxanue TUCHUILUIMHBI, CTPYKTYPUPOBAHHOE 0 TeMaM (pa3jesiam)
AMCHUIUIMHBI € YKa3aHHEM HX 00beMOB (B aKaJeMHM4YeCKHX 4Yacax) U BHJIOB

Y4eOHbIX 3aHATHH

4.1. YyeOHO-TEeMAaTHUYCCKUI IJIAH

OuHas popma 00yueHuUs

TpynoeMKoCTh B 4acax
Kon
KonTakTHast padota —
HHIAKATOpa
HaunmMeHoBaHue TeM (pa3/1esioB) AynuropHas pabora CaAMOCTOSTEITh ST
CEMHHApBI K Has paboTa
JeKIM | 1a6opaTopHbI HpaKTIICCKHE p KOMITETEHIUH
u € 3aHATHUA
3aHATUA
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1. OcHOBHBIE IOHATHS 1 3aKOHBI OIIK-1.1,
xumui. [lepuoanueckas cucrema OIlK-1.2,
JI.1. MenneneeBa. CtpoeHue OIIK-1.3,
aToMa U CTPOCHUE MOJIEKYJ U 2 ) 10 OIIK-1.4,
BeEIECTBA. OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
2. XuMHU4ecKas TEPMOJIMHAMHKA. OIIK-1.1,
XHUMHA4YecKass KHHETHKA. OIIK-1.2,
Xumuuaeckoe u (pazoBoe OIIK-1.3,
paBHOBECHE. OIIK-1.4,
4 - 10 OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
3. OO0urue cBOMCTBA PaCTBOPOB. OIIK-1.1,
JlucriepcHbI€ U KOJUIOUIHBIC OIIK-1.2,
cucteMsbl. PacTBopbl OIIK-1.3,
HEDJICKTPOJIUTOB U DJICKTPOIUTOB. OIIK-1.4,
4 - 10 OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
4.OKUCINTENIBHO- OIIK-1.1,
BOCCTaHOBUTEJIbHBIE PEAKIIMH U OIlK-1.2,
ANEKTPOXUMUYECKUE TIPOIIECCHI. OIIK-1.3,
OIIK-1.4,
6 - 10 OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
Koncynpranuun -
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
KonTtpouis (3auer) - - OITK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
HUTOI'O 32 40
04YHO-3204Hasi Gopma o0yueHust
HanMeHoBaHue TeM (pa3/1esioB) TpyaoeMKoCTh B 4acax Kon
AUCHHMILIMHBI KonTtaktHas paborta — WHAWKaTOpa
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AynutopHas

pabota

JIKIIA
"

J1a00paTOPHBI
€ 3aHSTHS

CEMHUHapPbI U
TMPAKTHYECKUE
3aHATHA

CaMOCTOSTENb
Has paboTa

JOCTHKEHUN
KOMIIETEHIIHHA

1. OCHOBHBIE ITOHATHS B 3aKOHEI
xumuu. Ilepuonnyeckas cucrema
JA.N. MenneneeBa. CtpoeHue
aToMa M CTPOCHUE MOJIEKYJ U
BCIIIECTBA.

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

2.XuMHuecKas TEpMOAMHAMHUKA.
XuMHuecKasi KHHETHKA.
Xumudeckoe U (azoBoe
paBHOBeCHE.

13

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

OIIK-4.3

3. O0uue CBOICTBA PaCTBOPOB.
JlucniepcHbI€ U KOJIIIOUTHBIE
cuctembl. PacTBopsl

HEBJICKTPOJUTOB U 3JICKTPOJIMTOB.

14

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

OIIK-4.3

4 .OKUCIUTEITBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU U
AIEKTPOXUMHUUECKHUE MPOIECCHI.

14

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

OIIK-4.2,
OIIK-4.3

Koncynbranun

KonTtpoms (3auer)

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

OIIK-4.3

UTOro

18

54
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4.2. Conep:xaHue TUCIHUNIMHBI

Tema 1. OcHOBHBbIe MOHATHUA U 3aKOHbI XuMun. Ilepuoanyeckas cucrema JI.HU.
MenaeneeBa. CTpoeHre aTOMA U CTPOCHUE MOJIEKYJI U BellecTBa.

KBaHTOBO-MeXxaHnueckas MoJiellb aToma. KopIycKyJsipHO-BOJTHOBBIE CBOMCTBA
yactull. KBaHTOBbIe uuncna. ATomHas opOutans. PacnpeneneHue 37IeKTPOHOB B
MHOT'03JIEKTPOHHBIX aromax. [IpuHuun Ilaynu. [IpuHIMD HaMMEHBIIEW SHEPIUU.
[MpaBuno Xynuna. [lpaBuno Kneukosckoro. s-, -p,-d-u f-3meMeHTEHI.

DopMyIUpOBKa MEPUOIUYECKOro 3akoHa. CTPYKTypa NeproInUECKON CUCTEMBI
AJIEMEHTOB. 3aKOHOMEPHOCTH M3MEHEHHUSI B IEPUOIAX U TPYIIIIaX aTOMHOTO pajuyca,
SHEPIrUM  HWOHM3AIMU, CPOJCTBA K  JJIEKTPOHY, JJIEKTPOOTPULIATEIBLHOCTH,
METAJUIMYHOCTH u HEMETAIUIMYHOCTH, OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOMN
CITOCOOHOCTH aTOMOB, KUCJIOTHO- OCHOBHOM MPUPOBI OKCUAOB U THIPOKCHUJIOB.

CymHocTh 00pa3oBaHHUsl XUMHUYECKOW CBSI3M. THIBI XUMHUYECKOW CBSI3H:
KOBAJICHTHAs, MOHHasg W MeTauimueckas. [uOpuau3anus aTOMHBIX OpOHUTaiei.
OcHoBHOE U BO30YXJIEHHOE COCTOSIHUE aTOMOB. OCHOBHBIE THUIIBI THOPUIU3AIINH.
IIpocTpanCTBEHHOE PACIIOIOKEHUE ATOMOB B MOJIEKYJIAX.

Cuiibl MEXMOJIEKYIISIPHOTO B3auMoJeicTBusl. Bogopoanas cBsass. Cuibl Ban-
nep-Baanbca. JIOHOpHO-aKIENTOPHOE B3aUMOIEHCTBUE MOJIEKYIL.

Tema 2. XumMnuyeckasi TEpMOAMHAMHMKA. XMMHUYECKAsA KHHETHKA. XMMHUYeCKOe U
(¢a3oBoe paBHOBecHe.

OHepreTvka M HampaBi€HHME XUMUYECKUX peakuuil. TeruoBoit s@dekt
XUMHUYECKUX peaknui. 3akoH l'ecca m ero cneactBus. IloHsThe crangapTHOU
SHTAJBIMUK OOpa3oBaHUs BellecTBa. PacueT TemmoBoro »3@dexrta XUMHUUECKOM
peakuuu. Ilonsatus cBoOoaHoW sHepruu ['mOOca W SHTpPONMM, WX CTaHAAPTHHIE
3HaueHusd. CBOOOAHASI SHEPTUsl KaK KPUTEPUN HANPABICHHUS XUMUYECKUX PEAKIIMM.
Pacuer usmenenusi cCBOOOAHOM SHEPTUM B XUMUUYECKUX PEAKITUAX.

KuHeTnka XMMHYECKMX peakuud W XUMH4YecKoe paBHoBecue. [lonstue
CKOPOCTH XMMHUUYECKUX PEaKlUil. 3aKOH JEUCTBYIOIIMX Macc. BiusHue TeMiieparypsl
Ha CKOpPOCTh XHMHUYECKHX peakiuil. YpaBHeHHe AppeHuyca. XUMHUUYECKOE
paBHoBecue. [lpunmun Jle-lllarense — bpayHa u ero npuMeHeHuEe i OLECHKHU
BIIUSIHUS PA3JIMYHBIX (DaKTOPOB HA CMEIICHUE XUMUYECKOTO PAaBHOBECHS.

Tema 3. O0mme cBoiicTBa pacTBOpoB. /lucnepcHble M KOJJIOUWAHbIE CHCTEMBbI.
PacTBOpbBI HEAJIEKTPOJIUTOB U NIEKTPOJIUTOB.

CgoiicTBa pactBopoB. Knaccudukaius pacCTBOPOB MO CTETEHU JTUCTIEPCHOCTH.
CnocoObl  BBIp@KEHHMS KOHIIEHTpAIlUM PacTBOPOB. PacTBOpBI 3JIEKTPOIUTOB H
HEIJIEKTPOJUTOB.  DJIeKTpoJiuThueckass auccouuanusi. CuibHble U ciiaOble
AJIEKTPOJINTHL. 3aKOH paszBeacHus OctBanbaa. [uccomumanust Boasl. BomopoiHblii
noka3zaresb (pH). Pacuér u skcniepumenTtansHoe onpenenenue pH. Teopust kuciot u
ocHoBaHMi. IOHHO-0OMEHHBIE peakiuy B pacTBopax. [ uaponus coineir. OCHOBHBIC
THUIIBI THAPOJIN3A COJEH.

[ToHsiTHE O KECTKOCTU BOJBI, KOJMYECTBEHHASI XaPAKTEPUCTUKA KECTKOCTH BOJBI.
BpeMenHas M NOCTOSIHHAsE KECTKOCTh BOJABL. MeETOAbl YCTPaHEHUs KECTKOCTH.
Mertonuka TIpOBENEHUA  OKCIEPUMEHTA  yMSATYEHUS  BOAbI, HCIIOJIb30BAHUE
PEareHTHOr0 METOla 1 HOHHOOOMEHHHKOB JIJIsI YMSITYCHHSI BOJIBI HA MIPOU3BOJICTBE
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Tema 4. OkHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PEAKIHMH H JIEKTPOXMMHYECKHE
NpoLeccHI.

OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKLMM:  ONPENEIICHUE,  CTEICHU
OKHCIICHUSI DJIEMEHTOB, COCTaBJICHHE YpPAaBHEHUN peakuui, Kiaccuukaius.
OCHOBHBIE OKHCIIUTEIN U BOCCTAHOBUTEIIN.

BoO3HMKHOBEHHE CKadka »3JIEKTPOAHOIO IIOTeHUWana. MeTau4eckuid |
BOAOPOAHBIN 3yeKTpoA. CTaHIapTHBIM 3JIEKTPOAHBIA IMOTEHLHAN, YpaBHEHHE
Hepncra. I[llkama 35€KTpOAHBIX MOTEHIMANOB. [‘anbBaHWYECKHM  DJIEMEHT.
DNeKTpoABMKYIIAs CUila raJbBAHUYECKOTO 3JIEMEHTA.

Koppo3ns, ocHOBHBIE BHIBI. XHMHUYECKAs, IIEKTPOXUMHUYECKass KOPPO3Hs,
MEXaHU3Mbl. MeToBI 3aIUTHI OT KOPPO3HUHU.

DneKTposin3, aHOJHBIE M KAaTOJHBIE MPOLECCHl. DJIEKTPOJIHM3 PACIUIABOB H
BOJHBIX PAacTBOPOB JJIEKTPOJUTOB. 3akoHbl Papanes. [IpakTuueckoe NpuMeHEHHUE
AIEKTPOJIN3A.

5. VY4eOHOo-MeTOAHMYeECKOe oO0ecledeHHe CAMOCTOSAATebHON PadoThI
CTY/ICHTOB

CamocTrosiTenbHass paboTa MPOBOJUTCS C LENbIO: CUCTEMAaTH3alUU U
3aKPEIUICHHs] TIOJIYYEHHBIX TEOPETUYECKUX 3HAHUKW W TPAKTUYECKUX YMEHUU
oOyyaromuxcsi; yriyOJIeHus M pacUIMpeHUs TEOPETHYECKHX 3HAHWHM CTYACHTOB;
(GbopMHpOBaHUS YMEHHMI MCIOJb30BaTh HOPMATHUBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMI0, YUEOHYIO U CHEIHANbHYIO JINTEPATypPy; Pa3BUTHS MO3HABATEIbHBIX
CIOCOOHOCTEM W AKTHMBHOCTH  OOy4YaloIIMXCA: TBOPYECKOW  HMHHIIMATHBBI,
CaMOCTOSATENIbHOCTH,  OTBETCTBEHHOCTH,  OpPraHM30BaHHOCTH;  (OPMHpPOBaHUE
CaMOCTOSITEJIbBHOCTH MBIIICHHUS, CIOCOOHOCTEM K CaMOpPAa3BUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpraHu3auu; QopMUpoBaHUS NPO(EeCCHOHATBHBIX
KOMITETEHIINI; Pa3BUTHIO UCCIIEA0BATEIBCKUX YMEHUIN CTYIEHTOB.

@®opMbI U BHUJIBI CAMOCTOSITEILHONW pabOTHI CTYACHTOB: YTEHHE OCHOBHOU H
JOTIOJTHUTENIBHOM  JIMTEPaTypbl — CaMOCTOATEIBHOE W3Y4YEHUE Marepuana 1o
PEKOMEHTyeMbIM JIMTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJIoroM,
CaMOCTOSATENbHBIN MOAOOpP HEOOXOAMMOW JHTEepaTyphbl; paboTa CcO CIOBapeM,
CIPaBOYHMKOM; TOHUCK HeoOxomumoil  uHpopmMamuu B cetn HHTepHerT;
KOHCIIEKTUPOBAHHWE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTaBJICHHE
AHHOTALIM K MPOYMUTAHHBIM JIMUTEPATYPHBIM MCTOUHMKAM; COCTABJIECHUE PELICH3UN U
OT3BIBOB Ha IMPOYUTAHHBIN MaTepHall; cOCTaBlieHWE 0030pa MyOIMKalUW MO TEME;
COCTaBJICHHME U  pa3pabOTKa TEPMHUHOJOTHYECKOTO  CJIOBapsi;  COCTaBIICHUE
XPOHOJIOTMYECKOW TaOnuIpl; cocTaBieHue Oubmmorpaduu (6ubiuorpaduueckoi
KapTOTEKH); MOJArOTOBKA K PAa3jIM4HbIM (opMaM TEKyIled H MNpOMEXYyTOUHOU
arTecTalui (K TECTUPOBAHMIO, KOHTPOJIbHOW paldoTe, 3a4yeTy); BbHINOJIHEHUE
JOMAalTHUX KOHTPOJIbHBIX pPabOT; CaMOCTOSATEIbHOE BBHINOJHEHHE MPAKTUYECKUX
3alaHAi PENpPOAYKTUBHOTO THNA (OTBETHI HAa BOIPOCHI, 3a/1a4d, TECTHI; BBIIIOJHEHUE
TBOPYECKUX 3aJJaHUN).

TexHoorus opraHu3aluy CaMOCTOSTETFHOM paboThl 00YUYaOIINXCS BKIIOYAET
UCIONIb30BaHNE  WHGOPMAIMOHHBIX M  MAaTE€pPUAIbHO-TEXHUYECKHMX  PECYPCOB
00pa30BaTEeNbHOTO YUPEKIEHH: OMOIMOTEKY C YUTAIBHBIM 3aJI0OM, KOMITbIOTEPHBIE
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KJIACChl C BO3MOYKHOCTBIO paboTel B HMHTepHer; ayautopun (KJ1acchl) IS
KOHCYJIbTAlIMOHHOM €S TEIBHOCTH.

[lepen BbIMOIHEHHEM OOYYAIOIIMMHUCA BHEAYIUTOPHON CaMOCTOATEIbHOU
paboThl MpenojaBaTesib MPOBOAUT KOHCYJIBTUPOBAHHE [0 BBINOJHEHHUIO 3aJaHMs,
KOTOpBIA BKJIIOYACT Ledb 3aJaHus, €ro COAEpPKAHUS, CPOKU BBINOIHEHHUS,
OpPUEHTUPOBOUYHBIM 00BEM pabOThl, OCHOBHBIE TPEeOOBaHMs K pe3yjbTaTaM padOThl,
KpUTEpUU OLEHKU. Bo BpeMsl BBINOJHEHUS OOYy4YalOUUMUCS BHEAYJUTOPHOU
CaMOCTOSITENIbHOM pabOoThI U MPH HEOOXOAMMOCTH MPENogaBaTeslb MOXKET MPOBOIUTH
WHANBHUAyaJIbHBIE U TPYIIOBbIE KOHCYIbTAIIHH.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBIATHCA HWHAMBUAYAJIbHO WM
rpynmnamMu oOy4aroluxcs B 3aBUCHMOCTH OT ILIeNH, 00beMa, KOHKPETHONW TeMaTUKU
CaMOCTOSITENIbHOM pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00yUYaOIIUXCS.

KoHTpons  caMocCTOATENBbHOM  paOOThl  CTYACHTOB  MPEAyCMaTpPUBACT:
COOTHECEHHE CO/IEPKAHMSI KOHTPOJIS € UEISIMU 00yUYeHUs; 0OBEKTUBHOCTh KOHTPOJIS;
BaJIMJIHOCTh KOHTPOJI (COOTBETCTBUE NPEIBSABISAEMBIX 3aJaHUMl TOMy, 4YTO
npeanoyiaraeTcs NpOBEpUThH); AuddepeHuuanuo  KOHTPOIbHO-U3MEPUTEIbHBIX

MaTCpHuaJIOB.
q)OpMBI KOHTPOJIA CaMOCTOSITEIIbHOMN pa6OTI>II IIpOoCMOTp H IIPOBCPKaA
BBIITOJIHCHU A CaMOCTOSITEIIbHOM pa60T1>1 IMPCIIoAaBaTCIICM, OopraHu3anuAa

CaMOITPOBEPKH, B3aUMOIIPOBEPKH BBIMIOJIHEHHOTO 3aJlaHMs B TPyIIe; 00CYKICHHE
PE3yNbTaTOB BBHITOJTHEHHOW PabOThI HA 3aHSITHH, MPOBEACHUE MIUCHMEHHOTO OIPOCa;
MPOBEJICHHE YCTHOTO OTMpOCa; OpraHW3alus ¥ TPOBEACHWE WHIWBUIYATBHOTO
cobeceI0BaHus;, OpraHu3allus U MpoBeJIeHHe cOOeCeI0BaHus C TPYIIION.

IlepeyeHbr BONMPOCOB, OTBOAMMBIX HAa CaMOCTOSITEJIbHOE OCBOCHHE
AMCHHUILUIMHBI, GOPMbI BHEAYIUTOPHO CAMOCTOSAITEILHON PadOTHI

Haumenosanue Tem Ilepevyenn BONpoCoB, OTBOAUMBIX HA Dopmbl
(pa3aesioB) AMCHMIIHHB CaMOCTOATEILHOE 0CBOCHHE BHeayHTOPHOI
CaMOCTOSATETbHOI
padoTsI
1. OcuoBHble moHsaTHA 1 | OITK-1 Pabora ¢
3aKOHBI XUMUH. 1. DneKkTpoHHOE CTpOEHHME aroMa M CHUCTEMAaTHKa | KOHCICKTOM
Ilepuoauueckas cucremMa | XMMUYECKUX 3JIEMEHTOB. JICKITUH, yqe61j0171,
JI.1. Meneneesa. 2. KBaHTOBO-MeXaHUuecKas Mojelb aroma. [Ipuniun | METOAMICCKOR I
Ctpoenue aToma u [Taynu n npaBuno XyHna. JIOTIOTHHITCIIEHOU
CTPOEHUE MOJIEKYII U 3. CTpoeHre MHOTO3JIEKTPOHHBIX aTOMOB. Z;Z;ﬁ ETYPOH'
BEIIECTBA. 4. I'ubpuau3arusi, BUIbI, TEOMETPUS MOJIEKYII. TEOPETHIECKOrO
OIIK-4 MaTepuana,
5. BomopomHas  cBsA3b.  JIOHOPHO-aKIENTOPHOE | cpcremaTH3aus
B3aUMOJICICTBHE MOJIEKYIL. U3YYCHHOTO
6. Komrmuiexkcanie COCTUHEHHS. Kommnekcsl, | matepuana.

KOMIUIEKCOOOpa30BaTeIH, JINTAH/bI, 3apsg U
KOOPJMHAILIMOHHOE YHCJIO KOMIIJIEKCOB.

7. MeTtaummueckas CBSI3b U METaJLJIbL.

8. Xumuueckas CBA3b B IOJYNPOBOAHUKAX U
JIADJICKTPUKAX.
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2. XuMu4decKas
TCPMOANHAMHMKA.
XuMy4eckass KHHECTHKA.
Xumuueckoe u (ha3zoBoe

OIIK-1

1. TIlomsatus «cucreMay, «haza», «KOMIIOHEHT».
I'omoreHHbIe U reTeporeHHble peakiuy (IpuMepsl)

2. AKTHBHBIE MOJIEKYJIbI, SHEPIUs AaKTUBALIUU.

Paborta ¢
KOHCIICKTOM
JICKIUH, yIeOHOM!,
METOAUYECKON 1

paBHOBECHE. 3. IlpuunMHa 3aBHCHMOCTH CKOPOCTH XHMHUecKoif | 70O THHTCIBHON
JIUTEPATYPOH,
peakiuu oT Temreparypsl. YpaBHenue Bant-I'opda AHAS
4. Ilpumenenue CHECTBUH M3 3aKOHA I'ecca ms | OPETHUECKOrO
pacuera SHTAJIbIUN XUMUYECKUX pEaKLUi. MaTepHana,
OIIK-4 cucTeMaTHu3anus
5. Uto Takoe cTaHAapTHHIE YCIOBUA? U3YYCHHOTO
6. DHTanBNMs 00pa30BaHUS CJIOKHOIO BEIIECTBA Mmarepuaa.
7. Karanu3 wm karanmsatopel. MexaHu3M AeUCTBUS
KaTaJan3aTopoB.
8. HeoOpatumele 1 0OpaTHMble peakiuu (IPUMEpPHI).
3. O6uue cBoiicTBa OIlK-1 PaGota ¢
pactBopoB. [Jucnepcusie | 1. CaoiicTBa pacTBOpOB ACCOIIMMPOBAHHBIX | KOHCIIEKTOM
Y KOJIJTOUHBIE CUCTEMBI. | DJIEKTPOJUTOB. AKTUBHOCTb. JICKLIAH, Y‘IeGIV*IOI’I,
PacTBOpBI 2. Ocobennoctd  BOABI  Kak  pacTBopuTens. | METOAHHCCKOM I
HEDJIEKTPOJIUTOB U DNEKTPOIUTUYECKAS AUCCOIUAIIS BOJIBI JIOTIOTHATCIBHON
JUTEPATYPOH,
AIIEKTPOJIUTOB. 3. TemnoBeile >(pdexTsl  mpu  pPacTBOPEHHUH AHATS
KPUCTAITTUYECKOTO BEUIECTBA B KUIKOCTH. TEOPETHIECKOTO
4. BausHue TemmepaTypel Ha  PacTBOPUMOCTh Matepuana,
KPUCTAITTUYECKOTO BEUIECTBA B KUIKOCTH. CHCTEeMATH3AIIS
OIIK-4 M3y4EeHHOTO
5. JlucmepcHOoCTh M JUCHEPCHBIE  CHCTEMBI. | Marepuaa.
Krnaccugukanus qucnepcHbix CUCTEM
6. PacTBOpUMOCTbH ra30B B )KHJIKOCTH.
7. CryneHdarasi AMCCOLMAIUS KHUCIOT U OCHOBaHUM.
Ha npumepax amccounanuu (GochopHOH KHCIOTHI
(H3PO4) u ruapokcuaa kobansra (II) Co(OH)z.
8. CreneHb W KOHCTaHTa TIHUApoiu3a. BiusHue
TEMIEPATyPhl U KOHIIEHTPALIMK PACTBOPA HA THJIPOJIH3.
4.OKHUCIUTETBHO- OIlK-1 PaGora ¢
BOCCTAHOBUTECIbHbBIC 1. CtanaapTHBINA BOJIOPOAHBIN AIEKTPOA U BOAOPOIHAS | KOHCIIEKTOM
pEeaKyu u [IKaJa TTOTSHIIMAIOB. JICKLIAH, yqe61:10ﬁ,
SJIEKTPOXUMUYECKUE 2. TloTeHiMansl  METAUIMYECKMX, Ta30BbIX | | METOAMHCCKOM I
IIPOLIECCHI. OKHUCJINTEIBHO-BOCCTAHOBUTENIBHBIX AIEKTPOIOB. JIOTIOTHITEILHOU
JUTEPATYPOH,
3.  IlpuMeHeHue  CTaHIAPTHBIX  3JIEKTPOIAHBIX AHATS
NOTCHIMANOB 14  OMPEACNCHUA  BOSMOXMHOCTH | roqneryyeckoro
MIPOTEKAHUS OKHCIIATE/IbHO-BOCCTAHOBUTENBHOM | \iareppaa,
pcaknuu. CHCTEMAaTH3aINs
4. Koppo3us 1moj 1ecTBHUEM OJTY>KIalOIIHX TOKOB. M3yUEeHHOTO
OIlK-4 Marepuaa.

5. Meronpl 3amuTel OT KOPPO3WHU: JIETHPOBAHHUE,
JIEKTPOXUMUYECKas 3aIUTa, 3AIIUTHBIC TTOKPBITHSL.

6. l3meHeHue CBOWCTB KOPPO3WOHHOM  Cpenpbl.
WHruburopsl KOppo3uu

7. DNEKTPOIU3 C HEPACTBOPUMBIMU U PACTBOPUMBIMHU
aHOJaMHU

8.  Drextpoxumuueckas  00paboTka
DNEKTPOXUMHUYECKHUE TOKPBITHS.

METAJIJIIOB.
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IlIkaJia oleHUBaHNS OTBETOB HA BONPOCHI

[IIxana oneHUBaHUsI

Kputepuu onenuBanust

«OTInYHO»

OObyuaromuiicss TIyOOKO M COJEpaTebHO PacKphIBaeT OTBET Ha
KKl TEOPETUICCKUI BONPOC, HE JOMYCTUB OMUO0K. OTBET HOCHT
Pa3BEepPHYTHIN M NCUSPIIBIBAIOIIMIA XapaKTep, MOKET 000CHOBATh CBOU
CYXJICHHSI, IPUMEHUTD 3HAHUS HA MPAKTHUKE, TPUBECTH HEOOXOIUMBIE
MpUMEpPbl  HE TOJBKO MO YYeOHHKY, HO H CaMOCTOSTEIHHO
COCTaBJICHHEIC;

«Xopoiio»

OOydJarIuiicss B I1IEJIOM PACKPhIBAET TEOPETHUECKUE BOIPOCHI,
OJTHAKO OTBET XOTS OBl Ha OJMH W3 HUX HE HOCHUT Pa3BEPHYTOrO U
HCYEpIBIBAIOLIETO XapaKTepa.

«Y IOBIIETBOPUTEIILHOY

OOydJaromuiicss B IEJIOM PacKpBIBA€T TEOPETHYECKHE BOIPOCH U
JOMyCKaeT  ps  HETOYHOCTEeH, (QparMeHTapHO  pacKphIBaeT
COJICp)KaHUE TEOPETHUYCCKUX BOIMPOCOB WU HMX PaCKPbIBacT
CoJIepKaTeNIbHO, HO JIOMyCKasl 3HAYUTEIbHbIC HETOYHOCTH.

((HeyI[OBJ'IeTBOpI/ITeJ'IBHO»

OOyuaromuiics He 3HAaeT OTBETOB Ha IIOCTABJIEHHBIE TEOPETUUECKHE
BOIPOCHI.
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6. q)OHIl OLHCHOYHbBIX CPEACTB JJIsl MPOBCACHNA TCKYIIECI0 KOHTPOJIA YCIIEBAEMOCTH, l'lpOMe)KyTO‘IHOﬁ arrecranamu 1o
HTOraM OCBOCHHMA JUCHHUITIMHBI

6.1. IlacnopT ¢oHIa O1LIEHOYHBIX CPEICTB

Kontponupyembie paziens

HaunmenoBaunue

Ne Kon  HanMeHoBaHMe KOMITETEHITNHN | MHIUKATOp JOCTUKCHHSI KOMIIETEHITUN
(TeMbl) TUCIIUTUTHHBI OIIEHOYHOI'O CPEJICTBA
OIIK-1.1 3HaTh HpPUHIMIHAIbHBIC
0COOEHHOCTH MOJICIIMPOBAHUS
MaTeMaTHYECKHX, (hU3UIECKUX 51
XUMHYECKUX MPOIIECCOB,
NpeAHa3HauYeHHbIE  JUI1  KOHKPETHBIX
TEXHOJIOTHUYECKHUX MPOIIECCOB,
OIIK-1.2 YMeThb HCIIOJIb30BaTh
OITK-1 OCHOBHBIE 3aKOHBI IHACIATIINH
CnocoéeH — — HWHXEHEPHO-MEXaHMYECKOr0 MOJTYJIs,
p N OIIK-1.3 Vmers HCIIOJIB30BATh
OTHOCAIIKECA K MPOeCcCHOHATBHON
OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYYHBIX
NEeSTeNIbHOCTH, TPUMEHSS METOJIbI
OCHOBHBIE ITOHATHSA U 3aKOHEI THACIATLINH, paBmIIa MOCTPOEHUS .
MOJICIUPOBAHUS, MaTEMaTUYECKOTrO N YCTHBIN ompoc,
XUMHH. [Tepuoanueckast AHAI33.  eCTECTBOHHOHAVIHLE 1 TEXHUUYECKUX CXEM U uepTexeit S —
1. | cucrema JI.1I. Menneneena. ’ yi OIIK-1.4 Brnaners OCHOBHBIMH Y .
OOLIEeHKEHEPHbIE 3HAHUS KOHTPOJIbHBIE paboTHhI;

CTpOCHI/Ie aToOMa U CTPOCHUC
MOJICKYJ 1 BCUICCTBA.

OIIK 4.
CrniocoGeH mpoBOAMTH U3MEPEHUS U
HaOmofeHus, oOpabarelBaTh U
MPEJCTABIATh IKCIEPUMEHTAIHHBIE
JIaHHbIE

METOAaMHU, HCIOJIb3YCMBIMHU I'COJIOTaMHU,
HUHTCpHpCTAllU OaHHBIX FGO(bI/IBI/I‘IGCKI/IX

I/ICCJ'IGILOBaHI/II‘/JI, TCXHHUKO-
OKOHOMHYECCKOI'0O aHaJin3a, HaBbIKaMH
COCTaBJICHUA pa60‘lI/IX IIPOCKTOB B

COCTaBE TBOPYECKOW KOMAH/IBI,

OIIK-1.5 Bnaners HaBbIKaMu AEI0BOTO
B3aMMO/ICICTBHS C CEpPBUCHOI CITy:k00ii 1
OLICHMBATh UX PEKOMEHJALUU C YYETOM
JKCIIEPUMEHTAIBHON paboThI
TEXHOJIOTMYECKOT0 OTJENA IPEATPUATHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COINIOCTABJICHNS ITPOBEJEHUSI  THUIIOBBIX

pedepar; TecT, 3auerT.




Kontponupyembie paziensl
(TeMbl) TUCIIUTUTHHBI

Konx u HauMeHOBaHHE KOMIIETEHIINU

WNHnukaTop JOCTHIKEHUS KOMITETCHITUI

HaunmenoBanue
OIIEHOYHOTI'O CPE/ICTBa

IKCIIEPUMEHTOB Ha CTaH/IapTHOM
o0opynoBaHuu B JabopaTopud M Ha
IIPOM3BOJICTBE,

OIIK-4.2 YmMmeth o0pabaTbIBaTh
pe3yNbTaThl HAayYHO-HCCIIEA0BATEIBCKON
NESTeIbHOCTH, HWCHOJb3YS CTaHIApTHOE
o0opynoBanue, IpUOOPHI K MaTEPUAIIBL,

OIIK-4.3 Brnaners TEXHUKOU
9KCIIEPUMEHTHPOBAHUS C
UCII0JIb30BAaHUEM TAKETOB MPOrPaMM

XnMuueckas
TEpPMOJMHAMUKA.
XnMuueckas
XuUMHUYECKOEe U
paBHOBECHE.

KHHETHUKA.
dazoBoe

OIIK-1.

Crnocoben pemiaTth 3aauu,
OTHOCAIINECS K MPO(hecCHOHATBHOM
NesITeIbHOCTH, TPUMEHSS METO/bI
MOJICIIMPOBAHUS, MaTEeMaTHIECKOTO
aHaln3a, €CTECTBEHHOHAayuYHble U
OOlIeHKEHEPHbIE 3HAHUS

OIIK 4.

CrniocoGeH mpoBOAUTH U3MEPEHUs U
HaOmofeHus, oOpabareiBaTh U
MPEJCTABIATh AKCIEPUMEHTAIHHBIE
JTaHHBIE

OIIK-1.1 3HaTh NpPUHIMIIHATIbHBIC
0COOEHHOCTHU MOJIETTUPOBAHUS
MaTeMaTHYECKHX, (hU3UIECKUX u
XUMHYECKHUX MPOIIECCOB,
NpeAHa3HauYeHHbIE  JUI1  KOHKPETHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-1.2 YMeThb HUCIOJb30BaTh
OCHOBHEIE 3aKOHEI IUCIHUILINH
WHXEHEPHO-MEXAHUUECKOTO MOYJIA,

OIIK-1.3 YMeTh HUCIIOIb30BaTh
OCHOBHBIE€ 3aKOHBI €CTE€CTBEHHOHAYYHBIX
JUCILHUILINH, npaBuia MOCTPOEHUS
TEXHUYECKUX CXEM U YepTexen

OIIK-1.4 Bnanets OCHOBHBIMH
METOJaMH, HCIOJIb3YEMBIMU T€0JOTaMHu,
WHTEPIPETAIIMN JTaHHBIX TeO(PU3NIECKHX

HCClIEeIOBaHNH, TEXHUKO-
SKOHOMMUYECKOTO AaHalu3a, HaBbIKaMH
COCTaBJ€HHS pabo4yMxX TMPOEKTOB B

COCTaBE TBOPYECKOW KOMAHJIBI,
OIIK-1.5 Binagers HaBBIKAMHU IEIIOBOTO
B3aMMOJICHCTBHSI C CEPBUCHOMN CITyX00M 1

YCTHBIN
WH/IMBUyaJIbHbIE
KOHTpPOJIbHBIE paboTHhI;
pedepar; TecT, 3auerT.

orpoc,

22




Kontponupyembie paziensl
(TeMbl) TUCIIUTUTHHBI

Konx u HauMeHOBaHHE KOMIIETEHIINU

WNHnukaTop JOCTHIKEHUS KOMITETCHITUI

HaunmenoBanue
OIIEHOYHOTI'O CPE/ICTBa

OLICHUBATh UX PEKOMEHIAIMU C Y4YETOM
JKCIIEPUMEHTAIBLHON paboThI
TEXHOJOTHYECKOT0 OT/eNIa MPePUATH

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTOCTABJICHUS TPOBEJEHUSI THUIOBBIX
IKCIIEPUMEHTOB Ha CTaH/IaPTHOM
o0opyIOBaHWM B JIaOOpaTopuu W Ha
MIPOU3BO/ICTRBE,

OIIK-4.2 YmMmets o0pabaTsIBaTh
pe3yNbTaThl HAYYHO-UCCIIEI0BATENHCKON
NESATCIILHOCTH, HWCIIONB3Ys CTaHIapTHOE
o0opynoBanue, MpuOOPsI U MaTepUAIbI,

OIIK-4.3 Bnanets TEXHUKOU
IKCIIEPUMEHTUPOBAHUS C
WCIIOJIb30BAHNEM TTAaKETOB MPOTPAMM

OO6mue cBoiicTBa pacTBOPOB.
JlucniepcHple M KOJIJIOMIHBIE
CUCTEMBI. PactBopsl
HEDJIEKTPOJIUTOB u
JIEKTPOJIUTOB.

OIIK-1.

Cnocoben pemiaTh 3a/1a4u,
OTHOcALIMECs K MpodhecCHOoHaNbHOM
ACATCIIBHOCTH, MNPUMCHAA MCETO/AbI
MO/JICIMPOBAHUs, MaTeMaTHYECKOTo
aHajin3a, CCTCCTBCHHOHAYYHBLIC H
O0IIenH)XeHEPHbIE 3HAHUS

OIIK 4.

CrniocobeH mpoBOIUTHh U3MEPEHUS U
HaOmoneHus, oOpabareiBaTh U
MPEJCTABIATh IKCIEPUMEHTAIbHbBIE
JaHHBIC

OIIK-1.1 3HaTh NpUHUIUIHAIbHBIE
0COOEHHOCTH MOJIETTUPOBAHUS
MaTeMaTHYECKUX, buzHuecKux 51
XAMHYECKHUX MIPOLIECCOB,
MpeIHAa3HAYCHHBIE  JUII  KOHKPETHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB,

OIIK-1.2 YmMmeTs HCIIOJIb30BaTh
OCHOBHEIE 3aKOHBI THACIATIIHH
WHXCHEPHO-MEXaHUIECKOTO MOJTYJIS,

OIIK-1.3 Vmethb HCITOJIb30BATh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JACIIUILINH, paBuIIa MMOCTPOEHUS
TEXHUUYECKUX CXEM U uepTexeit

OIIK-1.4 BmaneTs OCHOBHBIMH
METOJIaMH, HCIIOJIb3yeMbIMH T'€OJIOTaMH,
WHTEPIPETAIIMA JaHHBIX TeO(PU3NISCKUX
HCCIICIOBAHUIA, TEXHUKO-

YCTHBIN
WHIMBUTyaTbHBIE
KOHTPOJIbHBIE paboTHI;
pedepar; TecT, 3a4er.

orpoc,
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Kontponupyembie paziensl
(TeMbl) TUCIIUTUTHHBI

Konx u HauMeHOBaHHE KOMIIETEHIINU

WNHnukaTop JOCTHIKEHUS KOMITETCHITUI

HaunmenoBanue
OIIEHOYHOTI'O CPE/ICTBa

SKOHOMHMYECKOTO aHaju3a, HaBbIKAMH
cocTaBleHUS pabo4yMx TPOEKTOB B
COCTaBe TBOPYECKOM KOMaH/IbI,

OIIK-1.5 Bnaaets HaBbIKaMH JI€JIOBOTO
B3aUMOJICHCTBUS C CEPBUCHOM CITY>KOOH 1
OIICHUBATh WX PEKOMEHJIALUU C y4YETOM
AKCIIEPUMEHTAIbHON paboThI
TEXHOJIOTHYECKOTO OTJENA MPEATPUATHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTMOCTABJICHUSA TMPOBEJEHUSI THUIOBBIX
JKCIIEPUMEHTOB Ha CTaHJapTHOM
o0opynoBaHuu B J1a0OpaTOpUUd H Ha
MIPOU3BOICTBE,

OIIK-4.2 YmMmets o0OpabatsIBaTh
pe3yabTaThl HAYYHO-UCCIIEI0BATEIbCKOM
JeATEIbHOCTH, HCIHOJIb3ysd CTaHAapTHOE
obopynoBaHue, IpUOOPHI U MaTEPUAITHI,

OIIK-4.3 Bnaners TEXHUKOHN
IKCTIEPUMEHTHPOBAHUS c
WCIOJIb30BaHNEM MTAKETOB MPOTPaMM

OKHUCITUTENBHO-
BOCCTAHOBUTEJIBHBIC PEAKINI

n
II

SJICKTPOXUMHNYECCKHUEC
PpOoneCChI.

OIIK-1.

Cnocoben pemiaTh 3a/1a4u,
OTHOcALIMECs K MpodhecCHOoHaNbHOM
NESITeTbHOCTH, TPHUMEHSST METOJbI
MOJICIIMPOBAHUs, MAaTEeMaTHYECKOTO
aHaM3a, CCTECTBCHHOHAyYHBIE U
oOIIenHKEHEePHBIC 3HAHUS

OIIK 4.

CrniocoGeH mpoBOAUTH U3MEpPEHUs U
HaOmofeHus, oOpabareiBaTh U
MPEJCTABIATh IKCIEPUMEHTAIHHBIE
JTAaHHBIE

OIIK-1.1
0COOEHHOCTH
MaTEMATHYCCKUX,

3HaTh  MPUHIUITHAILHBIC

MOJIETTUPOBAHUS
(bU3UIECKUX u
XAMHYECKHUX MPOIIECCOB,
MpeHa3HAYeHHBIC  JUISI  KOHKPETHBIX
TEXHOJOTHYECKUX MPOIIECCOB,

OIIK-1.2 YMeTh HMCIIO0JIL30BaTh
OCHOBHEIE 3aKOHBI IUACIIATLIHH
WHXCHEPHO-MEXaHUIECKOTO MOJTYJIS,

OIIK-1.3 YMmeTh HCITOJIL30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX

YCTHBIN
WH/IUBUyalIbHBIC
KOHTpPOJIbHBIE paboTsl;
pedepar; TecT, 3auerT.

orpoc,
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Kontponupyembie paziensl
(TeMbl) TUCIIUTUTHHBI

Konx u HauMeHOBaHHE KOMIIETEHIINU

WNHnukaTop JOCTHIKEHUS KOMITETCHITUI

HaunmenoBanue
OIIEHOYHOTI'O CPE/ICTBa

JUCITUTLINH, MpaBuIIa MOCTPOECHUS
TEXHUYECKUX CXEM U YEPTEKEN
OIIK-1.4 Bnanets OCHOBHBIMU

METOJIaMH, HCII0JIb3YEMbIMH T'€0JIOTaMH,
UHTEpIpETalMy JITaHHBIX reo(Uu3nuecKux
HCCIICIOBAHNH, TE€XHUKO-
HSKOHOMHYECKOI0  aHajlu3a, HaBbIKaMU
COCTaBIIEHUS  Pa0OYMX  MPOEKTOB B
COCTaBe TBOPUYECKON KOMaH/IbI,

OIIK-1.5 BrnageTs HaBBEIKAMH JE€IOBOTO
B3aUMO/JICICTBUS C CEPBUCHOM CI1y:k00i1 U
OLIEHUBATh UX PEKOMEHJALMU C y4ETOM
JKCIEPUMEHTAIBHON paboThI
TEXHOJIOTUYECKOT0 OT/IeN1a IPEANPUITUS

OIIK-4.1 3HaThb TEXHOJIOTHIO
COINIOCTABJICHUS IPOBEIEHUS THUIIOBBIX
9KCIIEPUMEHTOB Ha CTaH/IapTHOM
o0opylnoBaHMM B Ja0opaTopud M Ha
MIPOU3BO/ICTBE,

OIIK-4.2 YmeTs o0pabaTbIBaTh
pe3ysbTaThl Hay4YHO-UCCIIE0BATEIbCKON
JEATEIBHOCTH, HCIIONIB3Ysl CTaHIApTHOE
o0opyoBaHue, NpuOOPsl U MaTepUabl,

OIIK-4.3 Bnaners TEXHUKOHN
9KCIIEPUMEHTUPOBAHUS C
HCII0JIb30BAHNEM IIAKETOB IPOrpaMM
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Jtanbl GpopMUpPOBaHUS KOMIleTeHIUIT B mpouecce ocBoeHusi OITOII mpsimo
CBSA3aHbl C MECTOM JUCUHMIUIMH B 0Opa3oBaTesnbHOW Mporpamme. Kaxxaplii stan
dbopMHUpOBaHUST KOMIIETEHIIMU, XapaKTepU3YeTCs ONpENeNCHHbBIMU 3HaHUSIMH,
YMEHUSIMU U HaBBIKAMU U (MJIM) OTIBITOM MPOdeCCUOHATBHON AEATENBHOCTH, KOTOPHIE
OLICHUBAIOTCS B MPOLECCE TEKYUIEr0 KOHTPOJIA YCHEBAEMOCTH, IPOMEKYTOUYHOMN
aTTeCTallMy 1O JUCHUIUIMHE (MPAKTUKE) U B MPOIECCE UTOTOBOM aTTeCTALINH.

Jucunminza « XUMUS» ABISETCA HaYalbHBIM 3TallOM KOMIUIEKCA JUCUUILINH, B
XO0JI€ U3Y4YECHHS KOTOPBIX y cTyaeHToB (opmupytorcsa komnetenuun OITK-1 u OIIK-
4,

®opmupoBanue komnereHiuu OIIK-1 HaunHaeTcs ¢ W3yd4eHUS IUCUMILIMH
«Maremartuka», «®@u3uka», U MPOJOIHKACTCS NPU OCBOCHHM NUCHUIUIMH «XUMUS
Heptu U Tazay, «Teopernueckas MexaHuka», «COMPOTHBIEHHWE MAaTEPHAIIOBY,
«YueOHasi mpakThka (03HAKOMUTEIbHAs MPAKTHKA)». 3aBepuiaeTcs (popMupoBaHHe
YKa3aHHOW KOMIIETEHIIMM IIpU NOATOTOBKE M cxauu «l'ocynapcTBEHHass UTOrOBas
aTTecTalus: MOATOTOBKA K C1a4€ U cJlaya rOCyIapCTBEHHOIO AK3aMEHA.

®opmupoBanue komnereHMu OIIK-4 HaunHaercs ¢ M3y4eHUS ITUCLUATLIMHBI
«DPu3nkay, U NPOAOIIKAETCS MPU OCBOCHUU IUCUUIUIMH «XHUMHSA HEPTH U razay,
«Teopetnueckass MexaHuka», «CONpPOTUBIEHUE MaTepHANOB», «MeTrposorus,
CTaHIapTH3alUs U  cepTUPUKALUA», «JIEKTPOTEXHUKA U DJIEKTPOHHUKA,
«TemnorexHuka». 3aBepliacTcsi (POPMUPOBAHUE YKA3aHHOM KOMIIETEHUUH NIpU
MOATOTOBKE U c/1auu «l'ocy1apCcTBEHHAsI UTOTOBas ATTECTALIM: BBITIOJHEHUE U 3alIUTa
BBIITYCKHON KBIM(PUKATMOHHOU pabOThD».

Hroroass orenka cdopmupoBanHoctd kommereniui OIIK-1, OIIK-4
omnpenensieTcss B nepuoj ['ocy1apcTBEHHON WTOTOBOM aTTECTAllMU: BBINOJHEHUE U
3aIllMTa BBITYCKHON KBATM(PUKAMOHHON paOOTHI.

B npouecce u3ydeHus JMCUUILIMHBI, KOMIIETEHIMHU TaKKe (DOPMHUPYIOTCSH
MOJ3TAIHO.

OcHoBubiMu dTanamu  (popmupoBanust OIIK-1, OIIK-4 npu wusydeHuu
macuumuimael - B1.JI(M).b.14  «Xumus» sBIsSeTCS TOCIIENOBATEIbHOE H3YYCHHUE
COJIepKaTeJIbHO CBSI3AHHBIX MEXIY COOOM TeM yueOHbIX 3aHATUN. 3ydenne kaxmoi
TEMbl TPEINOJaracT OBJAJACHUE CTYACHTAMH HEOOXOAMMBIMU JECKPUITOPaMHU
(cocTaBistoniMMu)  KommeTreHUud. Jlns  oueHku ypoBHS  c(POPMHUPOBAHHOCTH
KOMIIETEHIIMM B IMPOLIECCE H3YYECHUS IJUCLUIUIMHBI IMPEIYCMOTPEHO NPOBEJIECHUE
TEKYLIEro KOHTPOJII YCIEBA€MOCTHM IO TemaM (pa3genaMm) JUCHUIUIMHBL U
MPOMEKYTOUHOM aTTeCTALMU 110 AUCIUIUIMHE — 3a4eT.



6.2. KoHTpo/ibHBIE 3aJaHus U MaTepuajbl, HEOOXOAUMbIE IS OLEHKH
3HAHUH, YMEHUI U HABBIKOB U (WJIH) ONbITA JeATEJbHOCTH, XaPAKTEPHU3YOUIUX
Tanbl (OPMHUPOBAHUS KOMIIETEHUMH B Mpouecce 0CBOCHHUSI 00pa30BaTeIbHOM
NPOrpaMMblI

6.2.1. KonTpoabHble Bompochl 1o TemMaM (pa3mejaaM)  1JA
ornpoca/codeceJ0BAHUA HA 3AHATUAX

Tewma (pazpgen) Bormpocsl

OIIK-1

1. Pemenue 3a1a4 1o NpUMEHEHUIO OCHOBHBIX

3aKOHOB (OTpezieNieHue KOJIMYeCcTBa BEIIeCTBa

4yepe3 MOJSIPHYIO MacCy U MOJISIPHBIA 00beM,

3aKOH 2KBUBAJICHTOB, PAacUeT 10 XUMHUYECKUM

(dbopmynaM, IO XUMUYECKUM YPAaBHEHUSIM ).

2. OrmpeneneHue cocrtaBa sapa aToMma,

COCTaBIJIEHHE AJIEKTPOHHOU (HOPMYJIBI aToma.

KBanTtoBble uncina.

3. OObsiCHEHHE CBSI3U MEXIY IOJIOKEHUEM
1. OcHOBHbIE MOHATHUS M 3aKOHBl XUMHH. | nemMeHTa B [ICD wu  3nekTpoHHOU

[lepuonnueckass cucrema J[.M. MenneneeBa. | KoH(pUTypalUei €ro aTOMOB.

Crpoenne aroma u crtpoenue wmonekyn u | OIIK-4

BEILECTBA. 4.  CpaBHEHUE  CTENEHU  HPOSBICHUS

METAITMYECKUX U HEMETAINTUYECKIX CBOMCTB.

5. Ilepumomunueckas 3aBUCHMOCTb BEJIWYHH

SHEPTUl MOHM3ALMH, DSHEPrMH CPOJCTBA

CpoACTBa K AIIEKTPOHY,

NEKTPOOTPHULATEIBLHOCTH.

6. OmpeneneHue TUNA XUMHUYECKOH CBS3H,

U300paKeHHEe CXEMbI IEPEKPHIBAaHHS AaTOMHBIX

opOuTajeii U  ONpeNeNieHHe T'€OMETPUHU

MOJIEKYJIBI C Y4ETOM THOPUIAN3AIUN ATOMHBIX

opOuTaeil.

OIlK-1

1. Pacyer uM3MeHEHMI TEPMOIMHAMHYECKHUX

¢bynkuuit  cocrostHus  (3HTanmbmuu  AH,

sHTponuu AS, cBoOoaHol sHeprun ['nb66ca

AG). DkcrepUMEHTalIbHOE  OIpeJelieHue

teroBoro  3ddexra  (AH), Meronuka

onpeeyeHusl, nabopaTropHoe u
MIPOU3BOJICTBEHHOE 000pyI0BaHUE.
2. XuMuueckasi TepMOAMHAMUKA. XUMUYecKas | 2. Onpenenenue 9K30- W

KHUHETHKA. XUMHU4YeCcKoe U (a30BOE pPaBHOBECHE. | DHJAOTEPMHUYECKOTO XapaKTepa PEakluH 10
penmuunHe AH.

3. [Iporno3upoBanue BO3MOXHOCTH
CaMOIMPOU3BOJIIBHOTO MPOTEKAHUS PEAKLIUU 110
BeymunHe AG.

OIIK-4

4. CocTaBieHHE KMHETHYECKOTO YpaBHEHHSI
XUMUYECKOM  pEaKIUu, BBIYUCICHUS IO
KHHETHYECKOMY YPABHEHMIO NIEMCTBUSI Macc
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Tema (paznen)

Bomnpocsl

(3aBUCUMOCTh CKOPOCTH OT KOHIIGHTPAIIUU
peareHToB) u 1o dopmyne Bant-I'ohda
(3aBHCHUMOCTb CKOPOCTH OT TEMIIEPATYypHhI).

5. OmnpeneneHve HanpaBJICHUS CMEIICHUSA
XUMHYECKOTO pPABHOBECUS MPH H3MCHEHHUH
BHEIITHUX YCJIOBHH HAa OCHOBAaHWU IPHUHIUIIA
Jle-1llaTenne.

6. CocraBneHre BbIpaKEHUS I KOHCTAHTHI
paBHOBecus.  Pacuer  paBHOBECHBIX U
WCXOJIHBIX KOHIICHTPAIMK BEIIECTB, pacyer
PAaBHOBECHOI'O COCTaBa PEAKIIMOHHON CMECH.

n

3. O6mue cBoiicTBa pacTBopoB. lucnepcHsie
KOJUIOUIHBIE CUCTEMBI. PactBopsl

HCOJICKTPOJIUTOB U 3JICKTPOJIHUTOB.

OIIK-1
1. Pacuer u mepecuer KOHLEHTpaLUUU
pacTBOpoB (MaccoBasi, OObEMHAsi U MOJbHAs

1071, MOJIIpHas u HOpMaJsbHast
KOHIIEHTpALUH, MOJISUIBHOCTb, TUTP).
DKcrepuMeHTaJIbHOE ONpeleIeHUe

KOHIICHTPAIlUU PacTBOPOB J1abOpaTOPHBIMU
METO/IaMHU.

2. DIeKTpomuThl U HEDIEKTPOIUTHI.
Omnpenenenne xapakTepa JMEKTPOIUTA 110 €T0
cuie (CUIIbHBIE, CpeIHUE U cl1a0bIe).

3. CocraBneHue BBIPAKEHUS JJII KOHCTAHTBI
JUCCOLMAIUY C1a00T0 AIIEKTPOIIUTA, PELICHHE
3aJad  Ha pacyeT KOHCTAaHT H CTEIEHH
TUCCOLMAIMU IO 3aKOHY pa30aBieHUs
OcTtBaspa.

OIIK-4

4.  CocraBieHue  HOHHO-MOJIEKYJISIPHBIX
ypaBHEHUU peakiuii B pacTBope (MOHHO-
oOMeHHOe B3alMOJICHCTBUSA MEeXIY
pacTBOpaMHu dJIEKTPOIUTOB, TUIPOIH3 U JIp.).

5. Pacuer pH pacTBOpOB CHJIBHBIX M CJIa0BbIX
JIEKTPOJIUTOB C YYETOM JHUCCOLMALUU U
THJIPOJTH3A. DKCIIepUMEHTAITEHOE
onpeaenenue pH Meromamu BHU3yalnbHOM
KOJIOPUMETPHUH 1 Tipu ioMotu pH/monomepa.

4, OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC

PCaKU U JICKTPOXUMHUUYCCKHUE ITPOUCCCHI.

OIIK-1

1. Onpenenenne CTENEHU OKUCIEHUS aTOMOB
B COGAUMHEHMM W  IPOrHO3MPOBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB
COEIUHEHUII B 3aBUCUMOCTH OT CTENEHU
OKHUCJIGHHS aToOMOB  (BbICIIAsi, HHU3IIAs,
MIPOMEKYTOUHA ).

2. CocraBieHre SJIEKTPOHHBIX YpPaBHEHMI
IIPOLIECCOB OKHUCIIEHHS M BOCCTAHOBJICHMS,
paccTtaHoBKa KOA(DPUIIMEHTOB B YpaBHCHHUH
OKHUCJINTEIbHO-BOCCTAHOBUTENBHON PEaKIMU
METOJIOM 3JIEKTPOHHOr0 OajlaHca U METOJOM
MIOJTyPEaKLIAM.
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Tema (paznen)

Bomnpocsl

3. Ilporao3upoBaHue MOBEACHUS METAIJIOB B
INEKTPOXUMHUYECKON ~ cuUCTeMe 1o  HuX
MOJIOKEHUIO B Ta0JMIE  CTaHIAPTHBIX
ANEKTPOAHBIX TOTEHIIUAJIOB.

OIIK-4

4. CocTaBiiecHHE SJECKTPOHHBIX YpaBHEHMI
aHOAHOTO M KaTOJHOTO  MPOIECCOB,
OPOUCXOAIIUX TMpU PaboTe XUMHUYECKOTO
WCTOYHUKA  TOKa, npu KOHTaKTHOM
ANEKTPOXUMUYECKOI KOppO3uH, npu
JIEKTPOJIM3E€ BOJHBIX PACTBOPOB M 3aIUChH
oluiero paboyero ypaBHEHHUS. XUMHUYECKHA
HKCHEPUMEHT T10 MPOBEACHUIO JIEKTPOJIN3a B
1a00paTOPHBIX YCTIOBHSIX, OTIIUYHE
o0opynoBaHus ISt AIIEKTPOJIM3HBIX
YCTaHOBOK B IIPOU3BOJICTBEHHBIX YCIOBHUSX.

5. CocTaBnieHHE 3JEKTPOXUMHUECKOW CXEMBI
raJlbBAHMYECKOTO DIIEMEHTA, pacuer
AJIEKTPOJHBIX MOTEHIMAJIOB M0 YpPaBHEHHIO
Hepucra u snexrponsmwkymieit cunsl (3/1C)
raJlbBAHMYECKOTO HJIEMEHTA.

6. Pacuer macc (i Ta3oB - 00BEMOB)
BEIIECTB, BBIACIAIONIMXCS HA 3JEKTPOJaX B
Ipolecce IEKTpoIn3a 1o 3akony Papajes.

IlIkana oneHMBaHUs OTBETOB HA BONPOCHI

[IIxana oneHnBaHUA

Kputepun orieHnBaHus

OO6yuaromuiicst TIyOOKO M COAEPKAaTEeILHO PACKPBIBAET OTBET HA

«OTAM4HO» KaX/IbIil TEOpETUYECKUI BOIPOC, HE IOMMYCTUB OLIMOOK. OTBET HOCUT
Pa3BEPHYTHIN M MCUEPIBIBAIOIINN XapaKTED.

OOyuaromuiics B LEJIOM PAaCKpBIBAET TEOPETUUYECKHE BOIPOCHI,

«Xopomo» OJIHAKO OTBET XOTs Obl Ha OJIMH U3 HUX HE HOCUT Pa3BEpHYTOro U

HCUYCPIILIBAOLICTO XapaKTepa.

«y,[[OBJ'IeTBOpI/ITCJ'IBHO»

OOyuaronuiics B LIEIOM PacKpbIBAeT TEOPETHUECKUE BOIPOCH U
JOMyCKaeT psijAg  HETOYHocTeH, (parMeHTapHO  pacKpbIBaeT
COJIEpP)KaHUE TEOPETUYECKHMX BOMNPOCOB WM MX PacKpbIBAcT
COJIEPKATENBHO, HO JJONyCKasl 3HAYMTEIbHBIE HETOYHOCTH.

«Hey,ZIOBJ'I CTBOPUTCIIBHO»

OGW&DMHﬁCH HC 3HaACT OTBCTOB Ha IMOCTAaBJICHHBIC
TCOPECTUUCCKHE BOIIPOCHI.

6.2.2. Temsl 1151 pepepaToB

Tewma (pazmen)

Tema pedepara

1. OcHOBHBEIC TTOHSTHSA
u 3aKOHEBI XHUMUH.
[lepnonnueckass cucrema
J.. MeHnaeneena.
Crpoenue aToMa u
CTPOCHHME  MOJIEKYl U
BEIIECTBA.

OIlK-1

EcrecTBeHHBIE I'PaHULIBI IEPUOJUYECKON CUCTEMBI.
IIpOoTOHHO-HEUTPOHHAS TEOPHSI CTPOEHUS aTOMA.
OIIK -4

N3oTonsl

XapaKTCpI/ICTI/IKI/I XHUMHYECKON CBS3U (HaCBIH_IaCMOCTB, HAaIIpaBJICHHOCTD,

SHEPrus, JUIMHA, KPaTHOCTH, MOJSIPHOCTH).
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2. XuMHudeckas
TepMOAMHAMHUKA.
XuMHUecKass  KWHETHKA.
Xumudeckoe u  ¢$azoBoe
paBHOBECHE.

VK-8

[TonsiTHE BHTpONIUH.

HampaBineHHOCTh XMMUYECKUX pEeaKLIUn

OIIK-4

[Ipu3Haky u ycnoBus MPOBENCHHS XUMHUUECKUX PEAKIU.

CxopocTh XuMuueckor peakuuu. [Topsaok 1 MOJIEKYISIPHOCTh PEaKIIUH.

OIIK-1

NoHHbIE )KUIKOCTH — HOBBIM KJIACC KOJOTMYECKH YUCTHIX PACTBOPUTEIICH

3. OOmme cBoiicTBa
Heoprannueckue aHMOOOMEHHMKM, CHHTE3MPOBAHHBIE HA  OCHOBE
pactBopoB. /lucnepcHelie u
TUAPOKCHIOB METAJUIOB.
KOJUIOUJHBIE CUCTEMBI.
OIIK-4
PactBopEI
TepMonuHaMuKa porecca pacCTBOPEHHUS.
HEDIIEKTPOJIUTOB "
SICKTPOITHTOB Teopuu obpazoBanus pactBopa. PactBopumocts
' Teopus 3MEKTPOAUTUUECKON AucconManuy o AppeHuycy, no bpencreny -
Jlaypu, no JIsroucy
OIlK-1
4 OKUCIITENLHO 1. CpaBHEHHE METOIOB HIEKTPOHHOIO OajlaHCca U MEeTOoJ1a MoJIypeaKuil
] OcHoBHast cxema OJJIEKTPOXUMHUYECKON Koppo3uu. Kucinoponnas wu
BOCCTAaHOBUTEJIbHbBIE BOJOpOHAs JEHONAPH3ALIS
CaKIIMn u
peaiti OITK-4
NEKTPOXUMHUUYECKHE .
- Buibl KOpPO3MOHHBIX pa3pyLICHUN
P ' Onextponu3. Beixonm mno  Toky. Ilpumenenue  snekTponuza B
IIPOMBIIIEHHOCTH

IxaJyia oneHUBaAHUSA

[IIkxana orieHBaHUA

Kpurepun onienuBanus

OOyuvaromuiics TaIyOOKO M COJEpPXKATEIbHO DPACKPHIBAET TEMY

«OTAN4HO» pedepara, He AonmycTHUB OMMOOK. OTBET HOCUT pa3BEPHYTHIH U
HCUEPIBIBAIOIINN XapaKTep.

OOyuaromuiics B LIEJIOM pacKpblBaeT TeMy pedepaTta, OJHAKO

«Xopomo» OTBET XOTs Obl Ha OJMH M3 HUX HE HOCUT pa3BEpPHYTOr0 u

HCUYCPIILIBAOLICTO XapaKTepa.

«Y IOBJIETBOPUTEIBHO

OOyyaromuiics B LI€JIOM pacKpbIBaeT TeMY pedepaTa 1 JOIMycKaeT
psAA HETOYHOCTEeH, (parMeHTapHO pacKpbIBaeT CoOJepKaHHE
TEOPETUYECKUX BOMPOCOB HIIM MX PACKPBIBAET COAEPIKATEILHO, HO
JIONyCKasl 3HAYUTEIbHbIE HETOYHOCTH.

«HeynoBiIeTBOPUTEIILHOY

OO6yyaromuiics He Bia/ieeT BBIOpaHHON TeMOM

6.2.3. OneHOYHbIE CPeICTBA OCTATOYHBIX 3HAHUIA (TeCT)

OIIK-1

MakcuMaibHOE YMCIIO HECTIAPEHHBIX AIEKTPOHOB HA p-OPOUTANISIX COCTABIISET. ..

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

DneKTpoHHAs KOH(QHUIypalys OCHOBHOTO COCTOSHMS BaJIEHTHOTO DHEPreTHYECKOTro
ypoBHs 3d°4s° cooTBeTCTBYET HOHY...

a) Ni**; 6) Cr*';

B) Mn?"; 1) Fe?".

Yucno HGfITpOHOB COBITAACT C YUCJIOM IIPOTOHOB B AAPC aTOMa M30TOIIA...
12 . 19 w. 31 . 23
a) 6C, 6) 9F, B) 15P, F) 1 1Na.
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OneMeHT, 00pa3yroumii KUCIoTy ¢ Xxumudeckoi ¢dopmynoir H,20s;, Haxoautcs B
maBHOU noarpynne  rpynnsl [ICO.

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

B psany H,S103; — H3;PO4 — H,SO4 cuna kucnor ...

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

JI1st mpOCTHIX BEIIECTB XapaKTEePHBI CIECIYIONINE TUIThl XUMUUECKOUN CBSI3H...

a) MOHHAsl U METAJUIMYEcKas; 0O) KOBAJICHTHAs HEMOJSpHAs U METAIUIMYECKas, B)
KOBAJICHTHAs] HEMOJSIPHAs U HOHHASA;, T') KOBAJIEHTHAs MOJISIPHAs M METaJUIMYECKasl.

B y3nax kpucTa/sInyeckoil pemeTku HUTpaTa HaTpusl HaXOAsTC ...

a) aroMbl Na, N u O; 0) nonsl Na" u NOs; B) atombl Na u mMonekyisl NOy; 1)
M
KHUCIOTHBIMU SBIISIOTCS TUIPOKCHUJIBL. .

a) cepol (VI); 0) onosa (IV); B) xeneza (III); r) xamus (I).

&Kucnoroil, koTopasi He 00pa3yeT KUCIbIX COJEH, SIBISIETCS. ..

&) oprodocdopHas; 0) XJOpPOBOAOPOIHAS; B) CEpHAs;, TI') CEPHUCTAS.
ylia HaxoxaeHus AS©s peakunn 2CHory + 5025 = 4COyr) + 2H2O) cnenyer
BOCII0JIb30BaThCsl POPMYIION ...

B) AS%95 = AS% (COxny) + AS® (H2O00) - AS% (CoHa) - AS% (Oom);

) AS®20s = 45°% (COx(n) + 25% (H200w) - 25°% (C2Haw) - 55% (Oam);

B AS®9s = 45% (COxn) + 28% (H2O) - 25% (C2Ham);

©) AS°9s = 4AS°% (COyr) + 2A8°% (H2Ox) - 2A8°% (CoHar) -

Jia nonyuenus 1132 x/[x temna no peakunn 2NO(y + Oyry <> 2NOyy (AHH°=-566
k/[>K/MOJIb) HEOOXOAMMO 3aTpaTUTh _ JIUTpa(oB) KMCIOPOA.

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

TemneparypHblii KOAPGUIIUEHT CKOPOCTH PEAKIIMH XUMUYECKOM PEeakliuyd paBeH 2.
ITpu oxnaxaenun cucremsl o 100 10 80 °C ckopocTh peakiuu
a) yMeHbIaeTcs B 4 pa3za; 0) yBeIuyuBaeTcs B 2 pa3a; B) yBelMUYMBaeTCs B 4 pa3a; T)
HE U3MEHSIETCS.

VYcnoBueM npoTeKaHus MPSMON PEeaKIIUU MPU MOCTOSHHBIX JABJICHUU U TeMIIepaType
SBJISIETCA ...

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

CornacHO ypaBHEHMIO TOMOreHHoOW xumudeckoil peakumu 2HIqy) <> How + Jon
A:H°<0, nyist cMeteHrst paBHOBECHS B CTOPOHY TIPOAYKTOB PEAKIIMH HEOOXOIUMO ...
a) CHU3UThH TeMIiieparypy; O) m00aBUTH KaTajau3arop;, B) J00AaBUTh BOIOPOI; T)
YBEJIUYUTH TEMIIEPaTypy.

CnaObIMH AIEKTPOIUTAMU SBISIOTCS ...

a) H,SO5 ; 6) CsOH; B) H,SO4; 1) CrCls.

HauGomnbiiee 4ncio noHOB oOpa3yeTcsi IpH IUCCOIUAIMU 1 MOJIb COH, UMEIOIIEH
dbopmymy ...
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a) (NH4)3PO4; 6)Na2C03 5 B)Fez(SO4)3 5 F)Ca(HCO3)2,

Ecin ocMoTHYEeCKO€e JaBjieHue pacTBopa 4,6 T He anekrponura B 400 cM> BOABI IpH
temneparype 25°C cocraBuser 619 klla, To MonsipHas macca pacTBOPEHHOTO
BEIIECTBA paBHA r/monb. (OTBET yka3arh C TOYHOCTBIO JI0 1EJI0T0 yncia, R=
8,31 JIx/momb-K).

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

VYpaBuenue n = CRT, xapakrepusyloiiiee 3aBUCUMOCTh OCMOTHYECKOTO TABJICHUS OT
KOHIIEHTPAILIMK PacTBOPA HEIJIEKTPOJIUTA U TEMIIEPATYPhI, HA3bIBAECTCS 3AKOHOM ...

a) Bant-T'odda; 06) Menneneea-Knaiinepona; B) boitns —Mapuorra; 1) Jlebas-
XHOKKEJIs.

VYpaBHeHUE peakliu, MPAKTUYECKH OCYIIIECTBUMOM B BOJIHOM PacTBOPE, UMEET BUJI
a) CuSO4 + 2KOH = K,S0O4 + Cu(OH),

6) NaNOs + HCl = NaCl + HNOs

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

r) Fey(SO4); + 6HNO; = 2FC(NO3)3 + 3H,SO,.

PactBop rugpokcuaa nutus umeer pH=12. KoHueHTpamuss ocHOBaHHS B pacTBOpE

ripu 100 % nuccounanuu paBHa MOJIB/JI.
a) 0,005; 6)0,01; B)0,1; r)0,001.
OIlIK-+4

Jnst uaeanbHbIX pa30aBIICHHBIX PACTBOPOB BEJIMYMHA KOHILIEHTPAIIMM B YPaBHCHUU
pH=—1gCH" BeIpakaetcs B ...

a) %; 0) MOIbB/I; B) MOJB/MJ; T) T/IL.

B BoHOM pacTBOpE THAPOIN3Y HE MOJBEPraeTcs COb .. ..

a) NaNOs; 0) K5S10s; B) AlCI3; 1) NaNO:..

Kakoe coennnenue nomy4daercs npu ruaponunse NazPO4 o nepBoil CTyneHu:

a) H3PO4; 6) NaH2P04; B) NaOHPO4; F) NazHPO4.

. B pactBope cepHoit kuciorel oobemoM 0,5 1 u koHueHtparuedr 0,1 momb/n
COJIEPXKUTCSI T PACTBOPEHHOIO BEIIECTBA.

a)49; 0)9.8; B)98; 1)4.9.

Jlist mpurotoBnenust 500 T pacTBopa ¢ MaccoBoi fgoJeit cyibdara kanus 10% HaBecky
coJIi He0OXOIUMO PACTBOPUTH B T BOJBI.

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

Jns mpurorosieHus 520 T ¢ MOIsIbHOM KOHIIeHTpanue 1 monb/kr pactBopa NaOH
TpeOyeTcsi T pacTBOPEHHOIO BEIIECTBA.

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

BemiecTtBo, Ha MOBEPXHOCTH KOTOPOTO MPOUCXOAUT HU3MEHEHHE KOHIICHTpAIuu
JPYroro BEIIECTBA HA3bIBACTCH . ...

a) SIEKTPOIUTOM; 0) amcopOeHTOM; B) ajcopOepoM; T) AIMYIBIaTOPOM.

28. Kakas u3 mpuBeEHHBIX PEAKIUH SIBISETCS OKHCIUTEIbHOI-BOCCTAHOBUTEIHHOM?
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a) CaO + H,0 = Ca(OH),;

0) CaCOj3 + 2HCI = CaCl; + H,0 + COy;

B) 2Ca + O, = 2Ca0;

r) CaO + CO, = CaCOs;

1) CaO + SO3 = CaSO0a.

29. Kakoe 13 yKa3aHHBIX COeMHEHUN MPOSIBIISIET OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO
JBOMCTBEHHOCTbH 3a CUET AaTOMOB yriepoza?

a) CO; 6) CHg; B) H,CO3; 1) COy; m) CaCoOs.

30. B kakoM U3 poueccoB NPOUCXOAUT BOCCTAHOBJIEHHE?

a) HNOz - HNO3; 6) N204 - NOZ; B) NO — NQO;

I‘) NH3 — Npy; I[) NzO — HNO.,.

31. VYkaxwuTe mporecc OKUCICHHS

a) HSO; — S;

0) S — HjS;

B) SOZ — HzSO4;

F) SO3 — HzSO4;

I[) HzSO3 — SOZ

32. CocraBbTe ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUM METOJOM
anekrporHoro 6ananca: HCI + KMnO4 — Cl; + MnCl, + KCI + H,0

U YKaKUTE cTexuoMmerpuaeckuii koapdunument HO.

a)6; 0)10; B)&; r)4; nm) 12.

33. Ilpu paboTe Kakoro raabBaHUYECKOTO FIEMEHTA MPOTEKAIOT MPOLIECCHI:
Cd°—2e =Cd*, 2H" +2¢e =H,?

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

6) Mg | H,SO4 | Cd;

B) Cd | HzSO4 | Cu;

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

m) Cd | Cd(NO;), || AgNOs | Ag.

34. Kakoii MeTat Helb3sl MOTYYHUTh SIEKTPOIM30M BOAHOTO PacTBOpa coyn?

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

35. Ilpu anexTponnse BOJHOTO pacTBOPa COJIM Ha AJIEKTPOIaX BBIACISIOTCS BOAOPO/I
u Kkuciopo. PactBop kakoil conu noasepraercs 31eKTpon3y?

a) NaCl; 6) CaBr;; B) NaClOy4; r) CuSOg4; x) CuCl,.

36. Kakoii 13 nepeurcaeHHbIX HUKE METAJIIIOB MOKET ObITh UCIIOJIb30BAaH B KaY€CTBE
KaTOJHOTO TIOKPBITHS Ha METHOM W3IETHH?

a) Sn; 6) Fe; B) Zn; 1) Ni; n) Ag.

37. Kaxkas yacTtuia oopa3zyeTcst Ha KaTOJHBIX y4acTKaX MPU KOHTAKTHONW KOPPO3UHU
Pb u Ag B xucnoii cpene?

a) Pb%*; 6) OH"; B) Ag*; 1) H*; n) Ha.
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38. YkaxxuTe mpoyKT KOPPO3UH OITMHKOBAHHOTO JKeJie3a B CPEIC COSTHOM KUCITOTHI.
a) Fe(OH),; ©6) ZnCly; B) FeCls; 1) Cly; 1) FeCl.

39. Vkaxwute npoaykt peakiuu Cu + H,SO4 paz6. —

a) CuSO4; 6) CuS; B)peakuus ve unet; 1) Hp; 1) SOs.

40. B 2JIEKTPOXMMHYECKOM DpsIIy HAMpsHKEHWUH ClieBa HANMpPaBO  METAJUIBI
pacrmojararTcs

a) 0 YMEHBIIICHUIO AJICKTPOTHOTO MOTCHIIAANIA;

0) 10 YBEIMYEHUIO BOCCTAHOBUTEILHBIX CBOWCTB;

B) 10 YMEHBIIIEHUIO OKUCIIUTEIHHBIX CBONCTB;

T') IO YMEHBIIICHUIO BOCCTAHOBUTEIHLHBIX CBOWCTB;

1) TIO YBEJIMYCHHIO aTOMHON MacCHhl.

Kirou k Tectam:

Ne [IpaBunbHBIN Ne IIpaBunbpHBIN Ne [IpaBunbHbI | Ne [IpaBuibHBIN
BOII OTBET BOII OTBET BOII OTBET BOII OTBET
poca poca poca poca
1 0 11 B 21 0 31 B
2 B 12 a 22 a 32 r
3 a 13 a 23 r 33 B
4 a 14 a 24 r 34 r
5 B 15 a 25 r 35 B
6 0 16 B 26 r 36 i}
7 0 17 r 27 0 37 I
8 a 18 a 28 B 38 0
9 0 19 a 29 a 39 B
10 B 20 0 30 B 40 r

IlIkaJia oeHUBAaHKS Pe3yJabTATOB TECTHPOBAHMS

% BepHBIX perieHui (0OTBETOB) [[Tkana oueHnBaHUs
85-100 OTJINYHO
70 - 84 XOpOIIO
50- 69 YIIOBJIETBOPUTEIHHO
0-49 HEYJI0OBJIIETBOPUTEIBHO

6.2.4. UnauBuayaJbHbIE 3aJaHUSs
[Ipumep 3amanuii MpUBEICH HUXKE.

OIIK-1
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PaccumTaiiTe: a) MaccoByr JOJIF0 PACTBOPEHHOTO BEIIECTBA; 0) MOJSPHYIO
KOHIICHTPAIINIO; B) MOJISIPHYIO KOHIIEHTPAIUIO SKBUBAICHTA; T') TUTP. [10 momy4deHHBIM
TaHHBIM TIPOBEIUTEC XUMHYECKHA OKCIICPUMEHT: IIOJIYIUTE PACTBOP HYKHOH
KOHIICHTPAIIMH U MMPOBEPHTE KOHIIEHTPAILIUIO pacTBOPA XUMUYECKUMHU METOIaMH TIPH
TIOMOIIIM apeOMeTpPa UM TUTPOBAHHUSI.

Bapuant | PacTBopenHoe BemectBo | O0bem
BOJIBI, MJI

¢opmyna macca, I

No2

JIns mpuBeleHHBIX B TaOJUIlE SJEMEHTOB: a) H300pasute rpaduuecku (cC
MOMOIIBI0 KBAHTOBBIX SYEEK) SICKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMAaJIbHOM H
BO30Y>X/ICHHOM COCTOSIHUU; 0) COCTaBbTE 3JIEKTPOHHBIE (DOPMYJIBI SISl HOPMAIBHOIO
¥ BO30Y)KICHHOTO COCTOSIHUS; B) 3aMMIIUTE HAOOp KBAHTOBBIX YUCEIN ISl BAJICHTHBIX
AJIEKTPOHOB (B HOPMAJBbHOM M BO30YXIEHHOM COCTOSIHUM); T) C IIOMOIBIO
AJIEKTPOHHOM (POPMYJBbl ONUIIUTE MECTOMNOJOKEHUE 3IIEMEHTa B IEPUOIUYECKON
cucteme (mepuoj, TIpynna, MOATPyNNa) W NPEICKAKUTE IJIaBHbIE XUMHUYECKUE
CBOMCTBa (METAJUI WJIM HEMETAJLJI, CTENICHU OKUCIIEHHUS, POPMYJIbI U XapaKTep OKCHIOB
Y TUAPOKCUIOB).

Bapuant DJIeMeHT

Ne3
Onpenenute XapakTep XMMHUYECKOUN CBSI3M MEXKIYy aTOMaMU B MOJIEKYJaX, TUII
rubpuau3auu opoOuTasei eHTPaIbHOTO aTOMa, HATMYKE G- U T-CBsi3ei. M300pazute
CXeMy MepeKphIBaHUSI OpOUTAICH U MPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYJI.

Bapuant MouJiekyJia

No4

Ha ocHOoBaHMM CTaHIApPTHBIX SHTAJIBINHN 00pa3zoBaHus AHCf29g M aOCOTIOTHBIX
OHTPOINUN S 208 BEIIECTB oOmpenenuTe: a) TemioBorl sddext AH°, m3MeHEeHHE
sHTpornuu AS® u u3meHneHnre cBoooiHoM Hepruu [ md6ca AG® xumMu4eckoi peakiium,
clenaiiTe BbIBOJI O TEPMOJMHAMHYECKON BEPOSATHOCTH MPOTEKAHUSI PEAKIHUU TPHU
CTaHJAPTHBIX YCJOBHUSX; 0) Temmeparypy, MpU KOTOPOW CHUCTEMa HaXOJHUTCS B
coctossHuM Xumu4eckoro paBHoBecusi (AG=0). PacueTsl mpoBecTH MO ypaBHEHUSIM
peakIuii, IpUBEICHHBIM B TaOJIHIIE.
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Bapuant YpaBHeHMe peakuuu

x~=CO2 + Hy

No5
Beruucnure: KOHCTaHTY paBHOBECHS OOpaTMMOW pEakIMHM, HWCXOIHBIE |
PaBHOBECHBIE KOHIICHTPAIIMH KOMIIOHEHTOB B CHCTEMaX (BETMYMHBI, KOTOPHIC HYKHO
BBIYHCIIUTH, 0003HAYCHBI B TaOJIHUIIE Uepe3 X).

Bapuant YpaBHeHMe peakunu Kp PaBHoBecHbIE Hcxonuble
KOHIEHTPAaUMH, KOHIEHTPALMH,
MOJIB/JI MOJIB/JI
— 2803
Neb6

Onpenenure CTENEHb JUCCOIMAIIMU 0O, KOHCTAHTy aAucconuanuud Ky,
KOHI[CHTpaluio HoHOB Bojopona [H'] u ruapokcua-uonoB [OH | (BeauuuHBI,
KOTOPBIC HY)KHO OIIPEICIINTh, 0003HaUYCHBI uepes3 x (p=11r/mi)).

Konuentpanusi + [OH ],
Bapuant  BemectBo pacTopa a Kiuce [H'], motb/n - ©
1,7 -
0,5M X ; x
10
Ne7

Hanumumre ypaBHEHHs peakuuid TUAPOJIW3a B MOJICKYJISIPHOM M HOHHO-
MouiekynsapHoit Gopme. Paccuuraiite pH 1 KOHIEHTpAIMIO UCXOAHOU COMHU (Cpex) C
Y4E€TOM THAPOJIH3a TI0 MEPBOH CTYNMEHH (BEITWYUHBI, KOTOPHIE HY)KHO OIPEICIIHTD,
0003HaYECHBI Yepe3 X).

Bapuanr YpaBHeHuHe peakuuu pH Chicx, MOJIB/11
K,CO; + H,O — X
MnCl, + H,O —
A1C13 + N32CO3 + H20 —
OIIK-4
Neg

Onpenenure MOJIEKYJSIPHYIO MacCy HEJIEKTPOJINTA, MACCYy PACTBOPEHHOIO
BEILIECTBA W PACTBOPUTENSA, TEMIEPATypbl KPUCTAJUIM3ALMU U KUIEHUS PACTBOPOB
(BeTTMYMHBI, KOTOPBIC HY)KHO ONPEIEIUTh 0003HAYCHBI Yepe3 X).

PacTBope Mouekyas | Macca Macca tp tip tieun ticun
Bapu PacrBopn
ant HHOE Tenb pHasi BellleC | pacTBOPH | PacTBOPH | pPacTB | pacTBOPH | pacTB
BellleCTB macca M TBa TeJst my, Teas, °C opa, Tes, °C opa,
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0 BelllecTBa, | My, T r °C °C
r/MOJIb

1 ? Oenson x 0,512 100 55 5,29 - -

Ne9
PaccuunTaiiTe 001IyI0 )K€CTKOCTh BOIBI (MOJIB/JT), COACPIKAIIEH yKa3aHHBIC COJIH.
CrutanupyiTe 3KCIEPUMEHT MO YCTAaHOBJICHUIO KECTKOCTH BOJBI U €€ YMATYEHUS
pEarcHTHBIM METOJ0OM U METOJI0M KaTHOHHPOBAHUS.

Bapuant Coun Macchl pacTBOPEHHBIX COJIei O0beM BOIbI
Ca(HCOs)2, Mg(HCO:3),, CaCly 16,20;2,92; 11,10 mr 0,15 n
Nel0

MGTOIIOM HOHHO-3JICKTPOHHOI'O OajlaHca COCTaBbTE YPaBHCHHUC M YKAXHUTC
OKHUCJIUTCIIb 1 BOCCTAHOBUTCIIb B ﬂaHHOﬁ OBP. OHpGI[GJ'II/ITe, B KdKOM HaIIpaBJICHHUHA
HOI?IIIGT mponeccc Ipu 3aJaHHBIX B Ta6J'II/II_[C 3HAa4YCHHUAX pH U  MOJEIPHBIX
KOHOCHTPAIMAX BCIICCTB.

Bapuant IIpouecc pH KonuenTpanus Bemecrs,
MOJIB/J

KMnO4 — 0,001
FeSO, - 107
MnSO4 — 0,1
Fez(SO4)3 — 0,005

Nell
HamumuiTe cXembl KaTOAHOTO M aHOJHOTO TIPOIECCOB MPH 3JICKTPOJIN3E
pacTBOpa COJIM C MHEPTHBIMU JJIEKTpojaaMu. PaccuuTaiite Maccy (st raza — o0bemM
IIPH H.Y.) BBIJC/SIONIECIOCS Ha KaTO/IE BEIISCTBA IIPH 3aJaHHBIX YCIIOBUSX.

Bapmu- Counb Cunia Bpems
aHT TOKa, A
Na2804 6 1 ,5 q
Nel2

CocTaBbTe CXEMY TaJbBAHMYECKOIO 3JEMEHTAa M3 JIBYX IOy JIEMEHTOB,
HaIMIIUTE ypaBHEHHE TOKooOpa3yroulieil peakuuu, paccuntaiire C u u3MeHenue

cB0o0o1HOM sHeprun ['m66ca AG 17151 COCTABIGHHOTO TaJIbBAHUYECKOTO DJIEMEHTA.

Bapuanrt KoHueHnTpanus KaTHOHOB
M0JIY3JIEMEHTOB, MOJIb/JI
nepBoro BTOPOI0

Zn/ Zn** Ag/Ag"
0,01 0,02
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Nel3
JlBa MeTalia HaXOAATCS B KOHTAaKTe APYr ¢ apyrom. Kakoii u3 meramios OyaeT
KOPPOAMPOBATh IPH IMOMAJaHWH HX B DIIEKTPOIMTHYECKH IPOBOASAIIYIO Cpexy?
CocraBbTe cXeMy KOPPO3HOHHOIO TaIbBAaHMYECKOTO DJIEMEHTA U YPAaBHEHHS PEAKIIMH
AHOJHOT'O OKUCIICHHUS U KaTOLHOI'O BOCCTAHOBJICHUS.

Bapuant | Konrtakrupyouue Cpena
METAJLTbI JJIEKTPOJINTA
Fe, Ag Bnaxusii
BO3/IYX

IxaJjia oneHUBaAHUSA

[IIxana oneHnBaHus Kpurepuu onienuBanus

«OTINIHOY BBINOJIHEHBI BCE 3aJ[aHUsI KOHTPOJIBHOM PabOThI; paboTa BBIMOJIHEHA
B CpOK, odopmieHHe, CTPYKTypa M CTWIb paboThl 00pa3llOBbHIC;
paboTa BBIMOJIHEHA CAMOCTOSITEIILHO, MPHUCYTCTBYIOT COOCTBEHHBIE
000011IEHHS, 3aKIIFOUYEHUS U BBEIBOJILI.

«Xopomio» TEOpETUYECKasi YacTh U PacueThl KOHTPOJIHHON paOOThI BHITIOTHEHBI C
HE3HAYUTEIbHBIMU 3aMeYaHUsIMH;, padoTa BBIOJIHEHA B CPOK, B
oQOpMIIEHUHU, CTPYKTYpE M CTUJIE IMPOEKTa HET IpyObIX OMIMOOK;
paboTa BBINOJIHEHA CAMOCTOSITENIBHO, MPUCYTCTBYIOT COOCTBEHHbIE
000011IeHNS, 3aKIIOYEHUST U BBIBOJIbI, MpaBUIIbHBIE OTBETHl Ha BCE
BOIIPOCHI C TOMOIIBIO MPENO0IaBaTeNsl IPU 3alIUTE PabOThI.

«Y IOBJIETBOPUTEILHOY BBITTOJIHEHHBIC 33aHUsI KOHTPOJIBHON paOOThl UMEIOT 3HAYUTEIbHBIE
3aMeyaHusi; paOoTa BBIOJHEHAa C HapylleHueM Trpaduka, B
opopMIIEeHNH, CTPYKTYpE U CTUIIe pabOTHI €CTh HEJ0CTAaTKH; paboTa
BBIMIOJIHEHA  CAMOCTOSITENIbHO,  MPUCYTCTBYIOT ~ COOCTBEHHBIE
0000111eHNS; OTBETHI HE HA BCE BOIIPOCHI NPH 3aIIUTE PadOThI

«HeynoBneTBOPUTEIbHO» | 3aJaHusi B KOHTPOJBHOH pabOTe BBIMOJHEHBI HE IMOJIHOCTHIO HIIU
HCTIPAaBHUJIbHO; OTCYTCTBYIOT WJIM CACJIaHbI HCTIPABUJIBHBIC BBIBOJALI U
00001eHus; opopmiieHrne paboThl HE COOTBETCTBYET TPEOOBAHUSM;
HET OTBETOB Ha BOIIPOCHI MPH 3aIIUTE PaOOTHI.

6.2.5. UnaguBuayaabHble 3aJaHUsl JI1  BBINOJHEHUS  PaCYeTHO-
rpaguyeckoi padorTel, KypcoBoi padoThbl (IIPOEKTA)

PI'P, KP u KII no nucrtunnune «Xumus» pabodei mporpaMMoi  y4eOHbIM
TIJIAaHOM HE MPEAYyCMOTPEHBI.

6.3. OHEHOYHBIE CPEJACTBA ITPOMEXKYTOYHOI'O KOHTPOJIA

Bonpocs! 1151 TOATOTOBKHU K MPOMEKYTOYHOH aTTECTALMM 110 HTOraM
OCBOCHUSA TUCUMILIMHBI XUMUSA
OIIK-1
1. CoBpeMeHHOE TMpEJCTaBICHUE O CTpPOEHUM artoma. JIBOWCTBEHHass Mpupoja
AJIEKTPOHA.
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2. Ousndeckass MHTEPIpETaldsd KBAHTOBBIX umcen (n, 1, m;, M) SHEPreTHUYECKUX
YPOBHEMH 3JIEKTPOHOB B aTOME.

3. Pacnpenenenue snektpoHoB B artomax. [lpunnun Ilaynu (orpanudenue 1o
pacnpeneneHrIo AJIEKTPOHOB Ha opOutansx). IlpaBuio KieukoBckoro (mpuHIUI
HauMeHblel sHepruu). [lpaBuno XyHaa (0 THOpsJKe 3alOJHEHHS CBOOOIHBIX
opOuTanei).

4. DnekTpoHHBIC (GOpMyJBl aTOMOB. Pacronokenue snemeHrtoB ¢ S-, p-, d-, f-
OpOUTATIAIMU JIEKTPOHOB B IEPUOAUYECKOMN TaOIHIIE.

5. CoBpemenHas GpopMyIHpoBKa MEPUOAUYECKOTO 3aKoHa. [lepuoanueckas cucrema
J.1. MenneneeBa (Hepropl, FPyIIIbI, IOATPYIIIbI).

6. OcHOBHBIE CBOMCTBA aTOMOB (aTOMHBIN paguyc, SJHEPTUs HOHU3AIHNH, CPOJICTBO K
ANEKTPOHY, 3JIEKTPOOTPULATENBHOCTD). [IepMoInYHOCTh CBOWCTB aTOMOB.

7. Metamiet 1 Hemetauibl B IICD. KUCIOTHO-OCHOBHBIE M OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOKCTBA 3JIEMEHTOB.

8. Ilpupona cun xumudeckoro B3aumozeiicTsus. O6pa3oBaHue KOBAaJEHTHOM CBSI3H.
[TonsipHast u HemosIpHAs KOBAJCHTHAs CBA3b. J{UMONBHBIM MOMEHT MOJICKYJIBI.

9. CpolicTBa KOBAJICHTHOM CBSI3U (JIJIMHA CBSI3U, DHEPTHUs CBSI3U, HACHIIIAEMOCTb U
HaIPaBJIECHHOCTH CBSI3H).

10. CnocoObl mepeKpbIBaHMs AJIEKTPOHHBIX OOJAKOB IMPU O0Opa3oBaHUU G- U T-
cBszeil. KpaTHble xumMnuueckue cBsizu. [ uOpuanzanys aTOMHBIX OpOUTaIEH.

11. WonHas cBs3b U €€ CBOMCTBA (HEHACKIIIAEMOCTh U HEHAIIPABJICHHOCTh). IOHHbIE
KPUCTaJUIMYECKUE CTPYKTYPHI.

12. JloHOpHO-aKIENTOPHBI  MEeXaHW3M  O00pa30BaHUS  KOBAJICHTHOM  CBS3W.
BonoponHas cBA3b.

13. Metamisl ¥ X MECTO B IEPUOANUECKON cucTemMe. MeTammnieckas CBSI3b.

14. DHranpnus. Buugbl XUMUYECKMX peakiuid 1o  TermioBoMy  3ddekry.
KonuyecTBeHHas xapakTepucTuKa TerioBoro shdexra.

15. DHrpomnus, e€ U3MEHEHHs B XUMUUECKHX Ipoueccax. 11 3akoH TepMOAMHAMUKH.
16. CsobGomnas sneprusi [m60ca kak KpuTepuil CaMOIMPOU3BOJIBHOTO MPOTEKAHHS
peakiuii. JHTATBIUIUHBIA U YHTPOMUNUHBIN (PaKTOPBHI.

17. Ckopoctp xumuueckoil peakuumu. DakTopbl, BIHAOIINE HA CKOPOCTh
XUMUYECKOMN peakinu (KOHIIEHTPAIIHsI, TeMIIepaTypa, MIPUCYTCTBUE KaTaIU3aTOPOB).
18. 3akon geiicTBus Macc. KoHCcTaHTa CKOPOCTH PEAKIIUH.

19. DHeprus akTuBanus U €€ BIUSIHAE HA CKOPOCTh XUMHYECKOTO IpoIiecca.
OIIK-4

20. Tlonstne o kartanu3e. Buapl KaTaiu3aToOpoB (TOMOTEHHBIE U T€TEPOreHHbIE).
W3meHeHue 3Hepruu akTUBAIIMM XUMUUYECKOW peakluy MpHU KaTaiuse.

21. Xumudeckoe paBHOBECHE B 0OpaTUMbIX peakiusx. KoHcTaHTa XMMUYECKOTO
paBHOBECHSI.

22. CwmernieHrne XUMHYECKOTO PaBHOBECHS 1107 BO3ACHCTBHEM BHEIIHUX (DaKTOPOB.
[Tpunnun Jle-IlaTenbe.

23.00mme moHsATHA O pacTBopax. CrocoObl BBIPAXEHHS COCTaBa PacTBOPOB.
PacTBOpuMOCTB BELIECTB B BOJIE.

24, DNeKTpoNUTHYEeCKass JTUCCOLMANMUs KHUCIOT, IIeJdo4Yel M cojied B BOJHBIX
pactBopax. Crenens aucconuanuu. CUIbHBIC U CIIa0bIe AIEKTPOIIUTHL.
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25.0neKkTponTHYecKas  Aucconmanus BoAbl. MOHHOE TIPOWM3BEIACHUE  BOJIBI.
Bonopoanbiii mokas3areib 1 €ro 3Ha4eHUs B KUCIIOW, HEUTPAJIbHOM U IIEJIOUHOMN CPELIE.
26.'uaponn3 BoIHBIX pacTBOPOB coseil. KoHcTanTa u creneHb ruapoin3a.

27 .TloHsiTHE O KOJUIOUJHBIX pacTBOpax. [IoBEpXHOCTHBIE SIBICHHUS.

28.Peakiuu  OKHCIIEHUS W BoOcCTaHOBIIeHUA. CTENeHb OKHUCICHUS XWMHUYECKHX
31eMEHTOB. OKUCIUTEIbHBIE U BOCCTAHOBUTENBHBIE CBOMICTBA aTOMOB B 3aBUCUMOCTH
OT CTENIEHU UX OKUCIICHUS. TUIIMYHBIE OKUCIUTENN U BOCCTAHOBUTEIIH.
29.D1eKTpOXUMHUYECKUE SIBJICHHUS Ha TpaHHUIE METal - PAacTBOP. DIEKTPOJIHBIC
ITOTEHIHAJIBI METAJUIOB. P METa/UIOB MO BEIWYMHE CTAaHAAPTHOTO AJIEKTPOIHOIO
ITOTEHIIAAJIA.

30. XuMHuUecKre OCHOBBI JACHCTBUS TalbBAHMUYECKHX OJJIEMEHTOB. Y CTPOMCTBO U
paboTa MEeTHO-IIMHKOBOTO AJIeMeHTa (dneMeHTa Jlanuamsa-koon).

31.Poap XMMHUYECKOTO KCIIEPUMEHTA MTPH OTKPHITHH XMMUYECKUX UCTOYHUKOB TOKA.
Oo6opynoBanue 115 ofrydeHust aneMenta Jlanuaisa-Axkoou.

32.1lonsite 00 31eKTpoau3e. AHOAHBIC U KATOJHBIC MPOIIECCHI TPH DIEKTPOIU3E.
33.D5eKTponn3 pacijiaBOB M BOJHBIX pacTBOpoB cojeil. Mcmonbs3oBaHue
PAaCTBOPUMBIX  DJIEKTPOJAOB TMpU PAPUHUPOBAHUM METALIOB UM  HAHECEHHUH
rajbBaHUYECKUX OKPBITHH.

34.TexHOJMOTUST TPOBEACHUS AJIEKTPOJIU3a B JIA0OpaTOpvM W Ha TMPOU3BOJICTBE.
["anbBaHOIIACTHKA U TAJIbBAHOCTETUSL.

35.Xumudeckass ~ CyIIHOCTh  OCHOBHBIX  BHIOB  KOPpPO3UH  (XHMHYECKOM,
ANEKTPOXUMHUYECKOH ). OCHOBHBIE METO/IbI 3aLIUTHI METAJIJIOB OT KOPPO3HH.

36. DNeKTPOXUMHYECKHE OCHOBBI KaTOJAHON U MPOTEKTOPHOW 3alIUTHl METAJJIOB OT
KOPPO3UH.

37.1loHsATHE O KECTKOCTH BOIBI, KOJUICCTBEHHAS XapaKTEPUCTHUKA KECTKOCTH BOJIBI.
BpeMenHnas u noCTOSTHHAs AKECTKOCTh BOJBI.

38. Metonpl ycTpaHEHHS JKECTKOCTH. MeToAuKa TPOBEIECHUS OKCIIEPUMEHTa
YMSITYEHHS] BOJIbI, MCIOJIb30BAaHUE PEAreHTHOrO0 METO/Ja M MOHHOOOMEHHHMKOB JIJIS
YMATYEHUSI BOJIbI HA POU3BOJICTBE.

6.4. MeToanuecKkue MaTepuaibl, onpeaesiiomye MpPoueaypbl OleHHBaAHUS
3HAHUH, YMEHUI, HABBIKOB M (WJIM) ONbITA AESTEJbHOCTH, XapaKTEePHU3YIOLINX
3Tanbl (OPMUPOBAHUA KOMIIETEHIMA

OCHOBHOW TICNIBI0 TIPOBEICHUS TMPOMEKYTOYHOW AaTTECTAIIMH  SIBIISICTCS
OTIpe/IeICHUE CTENEHHU TIOCTIKCHHUS TIeJIeH 110 y4eOHOW TUCIUTIINHE WITH €€ Pa3ciiaM.
OcymiecTBisieTcs 3TO TMPOBEPKOM M OLICHKOW YPOBHSI TEOPETUUYECKOW 3HAHMIA,
MOJIYYCHHBIX OOYYAIOMIMMUCS, YMEHHS MPUMEHSITh X B PEHICHUH MPAKTHYECKUX
3a/1a4, CTENEHU OBJIAJICHHS 00YJaIONMMUCS MPAKTUYECKUMU HaBBIKAMU U YMEHUSIMH
B 00beMe TpeOoBaHMIl pabodeil MporpaMMbl MO AUCITUIUIMHE, & TAKXKEe WX YMCHHE
CaMOCTOSTENILHO padoTaTh ¢ Y4eOHOM TUTEpATypOH.

Opranuzarusi MPOBEACHHUS MPOMEKYTOUYHON aTTECTAIlMU perjaMeHTHPOBaHa
«Ilomoxxennem 00 opraHu3aliu 00pPA30BATEIIBHOrO Mpoliecca B (eaeparbHOM
rOCyJapCTBEHHOM aBTOHOMHOM 0OOpa30BaTeIbHOM YUpEKIACHUH «MOCKOBCKHIMA
MOJIUTEXHUICCKUN YHUBEPCUTET
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6.4.1. Iloka3aTejn OleHUBAHUS KOMIETEHIHII HA Pa3jIMYHbIX 3Tanax MX

¢popMupoBaHusi, IOCTH:KEHHE OOYYANIUMHUCH IJIAHMPYEMbBIX Pe3yJbTaTOB
00yueHusl 1O JUCHUITIHHE

Koa u naumenoBanue komnerenuun OIIK-1. Cnocoben pemathb 3a1a4m, OTHOCAIIHECH K

npodeccuoHaNbHOI 1eATeJTbHOCTH, IPUMEHAS METOAbI MOAEJIHPOBAHUS, MATEMATHYECKOT O
aHaJIM3a, eCTeCTBEHHOHAYYHbIE U 00IeNHKeHePHbIe 3HAHMUS
Kpurepuu ouenuBanus
Jran purep
(YpoBeHB)
HEY/10BJIETBOPUTEJIBHO | YIOBJIECTBOPUTEILHO X0poI1o OTJIMNYHO
Obyuarommiics
OOGyuarouuiics JIEMOHCTPUPYET
. JIEMOHCTPHPYET TMIOJIHOE
OO6yuatouuiics TPHPY
. YaCTUYHOE COOTBETCTBHUE
OO6yuatomuiics JIEMOHCTPHUPYET N
COOTBETCTBUE CIICYIOIINX 3HAHUM:
JIEMOHCTPHPYET MOJIHOEC | HEMOJHOE COOTBETCTBHE .
N CIICAYIOIINX 3HAHUI: OCHOBHBIC
OTCYTCTBHUEC WU CIICAYIOIINX 3HAHUM:
OCHOBHBIC MOJIOKCHUS
HEIOCTaTOYHOE OCHOBHBIC ITOJIOKEHUS .
o TTOJIOKCHUS COBPEMCHHOW TCOPHU
COOTBETCTBHUE CICIYIONNX | COBPEMEHHOW TCOPHUU .
. COBPEMEHHOW TEOPHUU CTPOCHUS aTOMa,
3HAHUI: OCHOBHBIC CTPOCHUS aTOMa, .
. . CTPOCHUS aTOMa, XAMUYECKOH CBS3H,
TIOJIOXKCHHUST COBPEMEHHON XAMHUYECKOH CBS3H, N
XAUMHUYECKOH CBS3H, SHEPTeTUKH H
TEOPHUH CTPOCHUS aTOMa, | DHEPTreTHKH U KHHETHUKU
. . SHEPTeTUKH U KHHETUKU
XAMHUYECKOH CBS3H, XUMHYECKUX PeaKIiii,
3HATH KHHETUKHU XUMHAYIECKUX
SHEPTeTHKH U KHHETUKU XUMUYECKOTO .
. XUMUYECKHUX peaKxImit,
XUMUYECKHUX PCaKIIHA, PaBHOBECHS, TCOPHH N
peaKIui, XUMHYECKOTO
XHUMHUYECKOTO PAaBHOBECHSI, pPacTBOPOB,
XHUMUYECKOTO PaBHOBECHS, TCOPHU
TEOPHUH PaCTBOPOB, JJIEKTPOXHUMHUH, & TAKIKE
PaBHOBECHS, TCOPHH pPacTBOpPOB,
AIIEKTPOXUMHUH, a TAKIKE OCHOBHBIC COCTUHCHUS
pPacTBOpOB, JIEKTPOXHUMHUH, &
OCHOBHBIC COCTUHCHUS 3JIEMEHTOB, UX
AIEKTPOXHUMHUH, a TaKXKe OCHOBHBIE
3JIEMEHTOB, HX KIacCU(UKAIIIO 1
TaKXKe OCHOBHBIE COCTMHCHUS
KIIacCU(UKAIIIO 1 XUMHYECKHE
COCIIMHEHUS JJIEMEHTOB, UX
XAUMHWYECKHE TIPEBPALICHIUS TIpeBpaIeHUS
AIIEMEHTOB, UX KIacCH(UKAIUIO 1
KIaccu(UKAIIIO 1 XUMHYECKHE
XUMHYECKHE MIpeBpaIICHUS
MpeBpaICHHS
OO0yJarommiicss He yMeeT OO0yJatomntmiics OO0yJatontuiics OO0yuaromnmiics
WIH B HEJIOCTATOYHOM JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CTCTICHU yMeeT HETIOTHOE COOTBETCTBUE YaCTUIHOE MTOJTHOE
BBITIOJTHATE: ONPEHCTISATh CIIEIYIOUINX YMCHHMN: COOTBETCTBUE COOTBETCTBHE
XUMHYECKHE CBOWCTBA OTIpeNIeNiTh CIICIYIOUINX YMEHUNA: | CICIYIOIIUX YMEHUI:
3JIEMEHTOB M X XHMHYECKHE CBOMCTBA OTpeneNsiTh OTpENeyATh
COCIMHEHUH 110 3JIEMEHTOB M UX XUMUYECKHE XUMHYECCKHE
noaokenuro B [ICO, ux COCIUHECHUH 110 CBOMCTBA 3JICMEHTOB | CBOICTBA DJIEMCHTOB
MeTh BIIMSIHUE HA CUCTEMY, noaokenuro B [ICD, ux | M UX COEAMHEHUH I10 U UX COSIMHECHUH 1O
y HaTpaBJICHNE XUMHYECKUX BIIMSTHHAE HA CUCTEMY, monoxennto B [ICD, | monoxxenuto B [1CO,
B3aMMOJICHCTBHH, HaTpaBJICHUE WX BIIMSIHAC Ha WX BJIHMSHUC Ha
KHCJIOTHO-OCHOBHOM XUMHYECKHIX CUCTEMY, cUCTEMY,
XapakTep Cpebl, B3aMMOJICHCTBHI, HaTIpaBJICHUE HaTIpaBJICHUE
BO3MOXKHEIE TOOOYHBIE KHCJIOTHO-OCHOBHOM XUMUYECKHX XUMHYECKHX
poIecchl (KOPPO3UOHHBIC XapakTep Cpebl, B3aHMOJICHCTBHI, B3aUMO/ICHCTBUH,
U JIp.) ¥ IPEJICKAa3bIBaTh UX | BO3MOXHBIC MOOOYHBIC | KHUCIOTHO-OCHOBHOH | KHCJIIOTHO-OCHOBHOM
BIIMSIHHAC Ha MIPOIIECCHI XapakTep CPebl, XapakTep CpPebl,
TEXHOJIOTUYECKUI (KOPPO3UOHHBIE | JP.) U BO3MOKHBIE BO3MOJKHBIE
MIPOIIECC, OKPYKAFOYIO MPEICKAa3bIBATH MX MOOOYHBIC MPOIECCHI | MOOOYHBIE MPOIIECCHI
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Cpeny M 4elloBeKa,
mpenjiaraTh CriocoObl
3aIIUTHI OT HUX, & TAKXKe
MIPUTOTABIINBATH PACTBOPEI
HY>KHON KOHI[CHTPAIIUU U
OTPENENATH €€ JTF0OBIM
JIOCTYITHBIM METO/IOM
(TUTpOBaHME, C IIOMOILBIO
apeoMeTpa u T.1I.),
u3Mepsats pH BOIHBIX
PacTBOPOB DJIEKTPOIUTOB

BIMSIHHE Ha
TEXHOJIOTHYECKUH

MPOLECC, OKPYKAIOIIYIO

Cpely M YeloBeKa,
npeiarath Croco0bl
3aIUTHI OT HUX, a

TaKKE NPUT'OTABJIUBATH

PacTBOpHI HY>KHOHI
KOHLICHTPAIIUU
OTIPENENIATh €€ JTFOBIM
JOCTYITHBIM METOZOM
(TuTpoBanme, C

MIOMOIIBIO apEOMETPa U

T.J1.), ©3MepsaTs pH
BOJIHBIX PACTBOPOB
3IEKTPOIHUTOB

(KOppO3NOHHEIEC H
ap.) u
MIPEICKa3bIBATh MX
BIHMSIHHE HA
TEXHOJIOTHYECKUH
npotiecc,
OKPYXaIoUIYyIo Cpeny
U YEJIOBEKA,
MpeJyIarath Crioco0bl
3aIIUTHl OT HUX, a
TaKKe
MIPUTOTABIINBATH
PacTBOpBI HY>KHOH
KOHIICHTPAINH U
OTIpENIeNIATE €
TFOOBIM JOCTYITHBIM
METO0M
(TuTpoBaHue, ¢
MTOMOIIBIO apeoMeTpa
U T.1.), u3Mepsts pH
BOJHBIX PaCTBOPOB

(KOppO3MOHHBIC U
Ip.) u
MIPECKa3BIBATh MX
BIIMSTHUC Ha
TEXHOJIOTHYECKUI
HpoIiecc,
OKPY>KaIOIIYIO Cpeny
1 YeJIOBeKa,
npeasIaraTh crocoobl
3aIIUTHI OT HUX, &
TaKXKe
MIPUTOTABIINBATh
PacTBOpBI HY>KHOM
KOHIICHTPAINH U
OTIPEIeIATE €
JFOOBIM JOCTYITHBIM
METOJIOM
(TuTpoBanue, ¢
MIOMOIIBIO apeOMeTpa
U T.1.), u3Mepsth pH
BOJIHBIX PaCTBOPOB

BJIA/IETh

CTETEHU BIIAJIEET:
METOJAaMH pacdera
KHHETHYECKUX U
TEPMOJMHAMUYECKHUX
XapaKTEPUCTUK
XUMHUYECKUX peaKuii,
pacuera KOHLCHTpaLuil
pPacTBOPOB U KOJIMYECTB
pearupyoIux u
00pazyronmxcs BeecTB
MO XUMUYECKOMY
YPaBHEHHIO, pacyera
MOKa3aTess KUCIOTHOCTH
cpenpl, pacuera DC u
OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX
[IOTEHLIMAJIOB peaKkLui

BIIaJICHUs HABBIKAMU
paboTHI ¢ MeTOTaMU
pacueTa KHHETHYECKHUX
U TePMOAMHAMHYECKUX
XapaKTepUCTHK
XUMHUYECKUX PeaKLnid,
pacuera KOHLEHTpauui
PacTBOPOB U KOJIUYECTB
pearupyromux u
o0Opa3yromuxcs
BEIIECTB 10
XUMHYECKOMY
YPaBHEHHIO, pacyera
nokasaress
KHCJIOTHOCTH CPEIbI,
pacuera DJ/IC u
OKUCJIUTEIIBHO-
BOCCTAaHOBUTEIHHBIX
NOTEHLIMAJIOB peaKLui

HaBBIKaMU paboTEHI C
METOJIaMU pacyeTa
KUHETHUYECKUX U
TEPMOJIMHAMHUYECKHUX
XapaKTepUCTHK
XUMHUYCCKUX
peakuui, pacuera
KOHILIEHTpaLun
PacTBOpPOB U
KOJINYECTB
pearupyommx u
o0pa3yromuxcs
BELIECTB 110
XUMHUYECKOMY
YpaBHEHHIO, pacuera
MoKa3aTess
KHCJIOTHOCTH CPEIbI,
pacuera DJ/IC u
OKHUCITUTEIHHO-
BOCCTAaHOBUTCJIIbHBIX
IIOTCHIIMAJIOB
peakuuit

3NEKTPOIUTOB 9NEKTPOIUTOB
OO6yuaroutumcst
JIOIYCKAIOTCs .
Y OOyuaronuiics
HC3HAYUTCIIbHBIC
CBOOOTHO IPUMEHSIET
. OIINOKH,
OO6yuaromuiics Blajeer MOJIy4YCHHBIE
HETOYHOCTH,
B HEIIOJIHOM 00beMe U HaBbIKH, B IIOJTHOM
o 3aTpyIHEHHS,
OOyuaroniuiics He BIazeeT HPOSIBIISET o0BeMe BiazeeT
. YaCTUYHO BJaaeeT
WM B HEJOCTATOYHOM HEJI0CTaTOYHOCTb HaBBIKaMH paboThI C

METOJaMH pacdera
KHHETHYECKUX U
TE€PMOJANHAMHYECKHIX
XapaKTepUCTHUK
XUMHYECKUX
peakuuii, pacyera
KOHLEHTpaluui
PacTBOpOB U
KOJINYECTB
pearupyromux u
o0pa3yromuxcs
BELIECTB 0
XUMHUYIECKOMY
YpaBHEHHIO, pacyera
noKasarens
KHCJIOTHOCTH CPEJFI,
pacuera DJ/IC n
OKHCIUTEIHHO-
BOCCTaHOBUTEIHHBIX
MOTEHIINAIOB
peaxuit

Koa n naumenoBanue kommnerennuu OIIK 4. Cnoco0eH npoBOAUTH U3MEPEHNs U HAOIIOIeHUs],

OﬁpaﬁaTblBaTb U NPEACTABJIATD IKCIEPUMECHTAJBHLIEC JaHHBLIC

Jran
(YypoBeHB)

Kputepun ouennBanus

Hey/I0BJIECTBOPUTEJIBLHO

YAOBJIE€TBOPUTEIbHO

XOpOuIO

OTJINYHO
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Ob6yu4arommiics
JIEMOHCTPHUPYET MIOJHOE
OTCYTCTBHUE WIH
HEJIOCTaTOYHOE
COOTBETCTBUE CIEAYIOIINX
3HaHUN: Biusnue
Pa3IUYHBIX XUMHUECKHUX

OO6y4atomntmiics
JIEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE
CJEYIOIINX 3HAHUM:
Bunusinue pa3nuyHbIx
XHUMHUYECKUX
COCIMHCHUM Ha

OO0y4atontmiics
JIEMOHCTPUPYET
JaCTHYHOC
COOTBETCTBUE
CIIEYIOIIMX 3HAHUM:
BnusiHue pa3nuyHbIx
XUMHUYECKUX
COCIMHCHUM Ha

OO0yygaronuiicst
JIEMOHCTPUPYET
MOJIHOE
COOTBETCTBHEC
CIEAYIOIINX 3HAHUIM:
BnusiHue pa3nuyHbIx
XHUMHYECKUX
COCIUHEHUM Ha
OpraHM3M YeJOBEKa U

N OpraHH3M YeJIOBEKa OKPYKaIOUIYIO
COE/IMHEHUI Ha OPraHu3M OpTaHM3M YeJIOBEKa U
OKPYXKaIOIIYIO CPeay; cpeny; [IpaBuna
YEJOBEKA U OKPY>KAFOLIYIO OKPYXKaIOIIyIO
ITpaBmina paboTsI B paboTsl B
cpeny; IlpaBuma paGoTsl B . cpeny; IIpaBuna o
N XUMHUYECKOH XMMHUYECKOH
3HATH XUMHYECKOI paboTEI B
nabopaTopuu; . n1abopaTopuuy;
nabopaTopum; XUMHYECKOH
XHUMHYECKHIE METOIBI XHUMHYECKHE METOIBI
XUMHAYIECKHE METO/IBI . n1abopaTopuuy; .
. HeWTpanu3aun HeWTpanu3anun
HeWTpaln3aluy BpeIHbIX XUMHUYECKUE METOIBI
BPE/IHBIX BEIIECTB; . BPEIHBIX BEIIECTB;
BCHICCTB, OcHOBHBIE HECUTpaAIN3alun
OcCHOBHBIC (hU3UUCCKUE OcHOBHBIE
¢dusndeckue u . BPEIHBIX BELIECTB;
. U XUMUYECKUE CBOMCTBA ¢dusnyeckue u
XUMHWYECCKHUC CBOUCTBA OCHOBHEIE
KOHCTPYKLIMOHHBIX U XUMHYECKUE
KOHCTPYKLIMOHHBIX U ¢dusnveckue u .
OKCILTYyaTalMOHHBIX CBOHUCTBaA
OKCILUTYaTaluOHHBIX XUMHYCCKUEC
MaTepuanoB . KOHCTPYKIIMOHHBIX H
MaTepuaaoB CBOMCTBa
9KCIITYaTa[HOHHBIX
KOHCTPYKIIMOHHBIX H
MaTepHaJIOB
9KCIITYaTal[HOHHBIX
MaTepuaaoB
. OO0yuaromuiics OO0yuaromuiics OOyyaromuiics
OOyuaioummiics He ymeer ,Z[eM}:)HCT upyer Z[eM}:)HCT upyer Z[eM}:)HCT nupyer
WM B HEJIOCTATOYHOU PHPY PHPY PHbY
HETIOJTHOE COOTBETCTBHUE YaCTHYHOE MIOJTHOE
CTEIICHN yMEeT o
CIICYIOIINX YMEHHUMH: COOTBETCTBHE COOTBETCTBHE
BBINIOJHATE: Perrats . .
Pemats THoBEIE CJICAYIONINX YMEHUH: | CIEAYIOINX YMEHUM:
THUIIOBBIE 33J]a4H 1O
3374y 110 Pemats THIIOBBIE Pemats THIIOBBIE
JOITyCTUMOMY
JIOIIyCTUMOMY 337124y 110 337124y 110
COJCPIKAHUTIO BPECIHBIX
COJZIEPKAHUIO BPEIHBIX JIOITYCTUMOMY JIOILyCTUMOMY
BEILIECTB B BO3/yXe
9 BEILIECTB B BO3/IyXe COJICPIKAHHUIO COJIEPIKaHHUIO
paboyeil 30HbI, CTOUYHBIX o
pa60qu/I 30HBI, BPEIHBIX BEUICCTB B BPEIHBIX BCUICCTB B
BOJax U II0YBE B XOAC€ o o
. CTOYHBIX BOJIaX U IIOYBE BO31lyxe padoueii BO3Jlyxe padoueii
npodeccnoHamTbHOMI
B X0I€ 30HbI, CTOYHBIX 30HbI, CTOYHBIX
nesrebHoCTH; OLIeHUBaTh .
npodeccnoHanbHOMI BOJax U II0YBE B BOJIaX U IIOYBE B
pe3yNbTaThl ¥ BEIOMpaTh
JIeSITEIIbHOCTH; xoze xoze
ONTHMAJILHOE pPELICHHUE . .
OueHuBaTh pe3ysbTaThl | MNpodeccnoHAILHOM npodeccrHoHaIBEHOM
pu pa3paboTke Mep 1o
. 1 BBIOMpATH JIeSITEIIbHOCTH; JIeATeIIbHOCTH;
Oe3omacHoit pabore ¢
ONTHMAJIBHOE pPelIeHUE €HHMBAThH CHMBATh
MeThb O o
BPEIHBIMHU BELIECTBAMH 1
Ipu pa3paboTke Mep 1o pe3ynbTaThl U Pe3yJIBTATHI U
3aIIUTe OT BO3MOXKHBIX o
o . 6e3omacHoii pabdore ¢ BBIOMpATh BBIOMpATh
MOCJIE/ICTBUI aBapHii B
BPECAHBIMU BEIIECTBAMU OIITUMAJIBHOC OIITUMAJIBHOC

x0/ie PO EeCCHOHATHFHOMN
JIeSTeIbHOCTH;
KommnekcHo
000CHOBBIBATH BEIOOD
KOHCTPYKIIMOHHBIX U
9KCIITyaTal[HOHHBIX
MaTepuagoB Ha OCHOBAaHHHU
MX XUMHYECKNX CBOMCTB,
OLIEHMBATH PE3YJIBTATHI U
BBIOMPATh ONTHMaJIbHBIC
KOHCTPYKIIMOHHEIE
MaTepualibl

U 3aIHUTE OT
BO3MOXKHBIX
[OCJIEACTBUM aBapuil B
xoJe
npogecCHOHATBHOM
JIESTeTbHOCTH;
KomrnexcHo
000CHOBBIBATh BBIOOD
KOHCTPYKIIMOHHBIX H
IKCILTYaTalHOHHBIX
MarepuaoB Ha
OCHOBaHHH HX
XUMUYECKHUX CBOUCTB,
OLIEHUBATh PE3YJIbTATHI

pelieHue npu
pa3paboTke mMep 1Mo
Ge3omacHoii pabdore ¢
BPECIHBIMU
BEIIECTBAMH U
3aIlInTe OT
BO3MOXKHBIX
HOCIEICTBUH aBapuit
B X0JIe
npodeCCHOHATBHOM
JIeSITENIbHOCTH;
KommnekcHo
000CHOBBIBATH
BEIOOD

pelieHue npu
pa3paboTke Mep 1o
6e3omacHoit pabdoTe ¢
BPEIHBIMU
BEIIECTBAMH U
3aIIuTe OT
BO3MOXKHBIX
MOCIECTBUI aBapuit
B X0JIe
po¢eCCHOHATBHOM
JIeSTeNIbHOCTH;
KommnnekcHo
000CHOBBIBATH
BBIOOp
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U BBIOMpaTh
ONTHMAJIbHBIC
KOHCTPYKIIMOHHBIC
MaTepHabl

KOHCTPYKIIMOHHBIX U
JKCILTyaTallMOHHBIX
MaTepHajioB Ha
OCHOBAHUHU UX
XUMUYECKUX
CBOMCTB, OLICHHBATh
pe3ynbTaThl U

KOHCTPYKIIMOHHBIX
JKCILTyaTallMOHHBIX
MaTepHaJioB Ha
OCHOBAHUU UX
XAMHYCCKUX
CBOMCTB, OIICHUBATh
pe3yNbTaThl U

BJIA/IETh

BHIOMpATh BBIOMpATh
ONTUMAaJIbHBIE ONTUMAJIbHBIE
KOHCTPYKIIMOHHBIE KOHCTPYKLIUOHHBIE
MaTepHabl MaTepHabl
OO6y4aroummces
JIOTyCKaroTCs OOyyaromuiics
OO6yuaromiuiics Blageer HE3HAYUTEJIbHBIE CBOOO/IHO IPUMEHSIET
B HEMOJHOM 00BbeMe U OIINOKH, [IOJIy4YEHHBIE
HpPOSIBIIAET HETOYHOCTH, HaBBIKH, B IOJIHOM
HEIOCTaTOYHOCTD 3aTpyAHEHHUs, o0beme BiageeT
OOyyarommumiicst He BIageeT BIIaJICHUS HABBIKAMU YaCTUYHO BIIAJICET HaBBIKAMU
WIH B HEJOCTATOYHOU MIPOBEACHUS aHANIN3A, HaBBIKAMU MPOBECHUS aHANIN3A,
CTETIEHU BIIAJCET: KOMILIEKCHOTO MIPOBEACHUS aHANIN3A, KOMILIEKCHOTO
HaBBIKAMH IPOBEICHUS 000CHOBaHUS KOMIIJIEKCHOTO 000CHOBaHUS
aHaIM3a, KOMIIJIEKCHOTO MIPUHUMAEMBbIX 000CHOBaHUS MPUHUMAEMBIX
000CHOBaHHMs pELICHUH, MIPUHUMAEMBIX peLIeHui,
NIPUHUMAEMBIX PEIICHUN, CaMOCTOSITEIIBHOTO PELICHUH, CaMOCTOATENBHOTO
CaMOCTOATEIBHOIO IIOUCKA MIOUCKa ITyTeH CaMOCTOSATEIFHOTO MIOWCKaA ITyTeH
IyTel opraHu3anuu OpraHu3aIu MOUCKa ITyTeH OpraHu3aIix
MEPONPUATHH O MEPONPUATHH IO OpraHU3alH MEPONPUATHHA IO

Oe3omacHoit pabore ¢
BpPEIHBIMU BEIIECTBAMH H
3aIUTEe OT BO3MOXKHBIX
MOCJIEACTBUM aBapuil B
x0/J1e PO ECCHOHATHHOMN
nesiTenbHOCTH; MeToaaMu
OLICHKU CBOMCTB
XUMHYECKHUX BEIIECTB U
KOMILIEKCHBIM TTOJIX0JIOM
K moabopy
AKCILTYaTaI[MOHHBIX U
KOHCTPYKIIMOHHBIX
MaTepHaIOB IS
MIPOEKTHPYEMBIX 0OBEKTOB

Oe3omacHoit pabdote ¢
BpPEIHBIMU BEIICCTBAMHU
M 3aIUTE OT
BO3MOKHBIX
MOCJIEACTBUM aBapuil B
xoze
npodeccnoHanbHOMI
JIEITEILHOCTH;
MeTogamMu OIIeHKH
CBOMCTB XUMHUYECKHUX
BEIIIECTB U
KOMIIJIEKCHBIM
MOJTXOJIOM K ITOI00PY
9KCIUTYaTallHOHHBIX H
KOHCTPYKIIMOHHBIX
MaTepHAaIOB IS
MPOEKTUPYEMBIX
00BEKTOB

MEPOTIPUATHI 110
Oe3omacHoit pabdote ¢
BPEIHBIMU
BEIIECTBAMH U
3aIInTe OT
BO3MOKHBIX
HOCJIEACTBUM aBapuit
B X07€
npodeccrnoHanbHOM
JIeSITeTTBHOCTH;
MeroaMu OLIEHKH
CBONCTB XUMHYECKHX
BEIIECTB U
KOMIUIEKCHBIM
MOAXO0A0M K O00py
9KCIITYaTal[HOHHBIX
1 KOHCTPYKIIMOHHBIX
MaTepHaJioB IS
MIPOCKTUPYEMBIX
00BEKTOB

Oe3omacHoit pabote ¢
BpPEIHBIMU
BEIIeCTBAMH U
3ammTe OT
BO3MOIKHBIX
HOCJIEAICTBUM aBapuit
B X07€
npodeccruoHaTbHOM
JeSITeTIbHOCTH;
Mertonamu onieHKH
CBOMCTB XUMHUYECKUX
BEIIECTB 1
KOMILUTEKCHBIM
MTOJTXOJIOM K ITOI00PY
IKCILTYaTalHOHHBIX
1 KOHCTPYKITHOHHBIX
MaTepHaJoB IS
MIPOEKTUPYEMBIX
00BEKTOB

6.4.2. MeToanka oueHUBAHHUS Pe3yJIbTATOB MPOMEKYTOUHOI aTTecTAlMU
IlokazaTrenaMu OIlICHUBAHUS KOMIIETCHIIMM Ha DTalle

IIPOMEKYTOUYHOU

aTTeCTalliy 10 JUCHUIUIMHE «XHUMHS» SBISIOTCS pPe3yJdbTaThl OOY4YEHUs TIO0
IUCHUILINHE.
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OueHOYHBIH JIUCT Pe3y/JIbTATOB 00y4eHH M0 JMCHMILINHE

YposeHn
Kon c(hOpMHUPOBAHHOCTH
3HaHuA YMenus Haspiku (opmup
KOMIIETCHIIMH KOMITETCHIIMH HA JAHHOM
Jrane / OlieHKa
OTIpeJIeIATh
XUMHYECKHUE
CBOICTBa
3JICMEHTOB U UX
COCTMHEHUH I10
TOJIOKEHHUIO B
TICDO, ux BiusHue
Ha CUCTEMY,
HATIPaBJICHUC
OCHOBHbBIE XUMHAYECKUX
. . METOJIaMU pacyeTa
MOJIOKCHHUS B3aMMOJICHCTBUM,
. KHHETUYECKHX U
COBPEMEHHOI KUCIIOTHO-
. TEPMOJUHAMHUYECKUX
TEOPUU CTPOCHUSI | OCHOBHOMW XapakTep
XapaKTePUCTHK
aroma, cpelsl, BO3MOXKHBIC
. XUMHYECKUX
XUMHUYCCKOU CBSI3U, 1oOOYHEIE N
peaxmuii, pacueTa
SHEPTeTUKHU U TIPOIIECCHI .
KOHIICHTpAIUi
KHHCTUKHU (KOppO3UOHHBIE U
pacTBOpoB U
XUMHYECKUX Ip.) "
N KOJIUYECTB
peakuui, MpeICKa3bIBaTh UX
pearupyomux u
XHMHYECKOTO BIIMSIHHE Ha
OIIK-1 . oOpasyromuxcs
paBHOBECHS, TEXHOJIOTHYCCKUI
TEOPHH PACTBOPOB mporecc BEIIECTB TIO
pHI P poB, P ’ XMMHUYECKOMY
ANEKTPOXUMUH, & OKPYKAIOIIYIO
YpaBHEHHIO, pacueTa
TaK)Ke€ OCHOBHEIC cpeny U 4eloBeKa,
rmoKa3aTes
COCIUHCHUS TpeJarath
KHUCJIOTHOCTH CPEIHl,
3JIEMEHTOB, UX CITIOCOOBI 3aIUThI
pacuera O/IC u
KIIacCU(UKAIIIO 1 OT HHX, a TaK¥Ke
OKHCIUTEIHHO-
XUMHUYECKHUE MIPUTOTABIINBATh
MpEeBpaICHUs; ACTBOPBI HYKHOH | o  AHOBHTCIBHBIX
peBp ’ P PELHY MOTEHIINAJIOB
KOHIICHTPAIIH U N
peakuuii
OTIpEJICIISATh €€
JIFOOBIM
JIOCTYITHBIM
METOIOM
(TuTpoBanume, C
ITOMOIIBIO
apeoMmeTrpa 4 T.1.),
u3mepsats pH
BOJIHBIX PaCTBOPOB
AJIEKTPOJIUTOB;
Bimsiane Pemate THIIOBEIC HaBrikamu
pa3IMIHBIX 3a1a4u 1o MIPOBE/ICHUS aHAIIN3A,
XUMHYECKUX JIOTTYCTUMOMY KOMIIJIEKCHOT'O
COeIMHEHNH Ha COJIepP KaHUIO 000CHOBaHUS
OpraHW3M YeJIOBeKa | BPEIHBIX BEUIECTB MIPUHAMAEMBIX
U OKPYKAIOLIYIO B BO31lyXe paboueit pelieHui,
cpeny; [IpaBuna 30HBI, CTOYHBIX CaMOCTOSITEJILHOTO
paboThI B BOJaX M MOYBE B TIOMCKA MyTel
OIIK-4 XAMHUYCCKOM xoz1e OpraHu3aIu
a00paTOPHH; npogeCCHOHATBHOM MEPOIPUATHHA 1O
XuMU4eCcKHe JIeSITCILHOCTH, Oe3omacHoi pabore ¢
METOIBI OrLeHMBaTh BpPEIHBIMU
HEUTpaTu3aIm pe3ynabTaThl U BEIllECTBAMU U
BPEIIHBIX BEIICCTB; BEIOMpATH 3QIUTE OT
OcCHOBHEBIE OIITHUMAJIbLHOE BO3MOKHBIX
¢usngeckne u pelenue npu TIOCJIECTBUY aBapuit
XUMHUYCCKHUE pa3paboTke Mep 1o B X07¢
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YposeHn

Kon 3HaHus YMeHus Hasrsiku copmHpoBarHoCTH
KOMIIETEHLINU KOMIIETEHLIMY Ha TaHHOM
JTamne / OleHKa
CBO¥CTBa Oe3omacHoii pabore | mpodeccrnoHaTEHON
KOHCTPYKIIMOHHBIX C BPEIHBIMU IESTEBHOCTH;
u BELICCTBAMHU U Mertoaamu OLeHKH
9KCIUTYaTalHOHHBIX 3aI0HTE OT CBOWCTB XUMHUYCCKHX
MaTepHaoB BO3MOJKHBIX BELIECTB U
MOCIIEICTBHI KOMILTCKCHBIM
aBapuii B xo71e MOAXOIOM K MOAGOpY
npohecCHOHATBHON | IKCIUTYyaTAl[HOHHBIX
JIeATEIbHOCTH; U KOHCTPYKIIMOHHBIX
KomrnekcHo MaTepHaioB s
000CHOBBIBATh MPOCKTUPYEMBIX
BBIOOD 00BEKTOB

KOHCTPYKIMOHHBIX
u
9KCILTyaTalHOHHBIX
MaTepHalioB Ha
OCHOBAaHHH HX
XMUMHUUYECKHX
CBOIICTB,
OLICHUBATh
pe3yJbTATHI U
BBIOMPATh
OIITHMAJIbHBIE
KOHCTPYKLNOHHBIE
MaTepHabl

OreHKa Mo JUCIUILIMHE (CpeaHee apuPpMETHIECKOE)

Or1eHKa 1Mo AUCIUIIIMHE 3aBUCUT OT YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIINM,
3aKpeIJICHHBIX 32 JUCHUIUIMHON U MPEJICTAaBISIET COO0M cpeiHee apudmeTnyeckoe oT
BBICTABJICHHBIX OIICGHOK IO OTACIBHBIM pe3ysibTaTaM OOyueHMs (3HAHMS, YMCHHUS,
HAaBBIKH).

O1eHKa «3a4TEHO» BBICTABJISACTCS, €CIIU CpeaHee apuhMETHISCKOS HAXOIUTCS
B uHTepBasie oT 2,4 no 5,0. OneHka «HE 3a4TE€HO» BBICTABIISECTCS, €CIM CpEIHEE
apudmeTndeckoe HaxoauTcsi B uHTepBaie ot 0 1o 2,4.

[TpomexxyTouHasi aTTecTanus oOydarImuxcs B ¢GopMe 3a4eT MPOBOJUTCS IO
pe3yJbTaTaM BBITTOJTHEHUS BCEX BUIOB YUCOHOM paObOTHI, MPETyCMOTPEHHBIX YUeOHBIM
IJIAHOM M0 JAUCIUIUIMHE «XUMUS», MPU 3TOM YUHUTHIBAIOTCS PE3YJIbTaThl TEKYIIETO
KOHTpOJISl YCIIEBaeMOCTU B TedyeHue cemectpa. OIleHKa CTENEeHU JTOCTHUIKEHUS
00yYaroMMUMUCSA TJIAHUPYEMBIX PE3YJbTaTOB 00YUCHHS MO JUCHMILUIMHE MPOBOIUTCS
npernojaBaresieM, BEAYIIUM 3aHATUS 110 JUCHUIUIMHE METOJIOM AKCIEPTHOM OIEHKH.
ITo wtoram mpOMEXKYTOYHOM aTTECTAllUU MO JUCIMIUIMHE BBICTABJISETCS OLICHKA
«3a4TCHOY, HIIM «HE 3aU4TCHO.

HIkana
OLlCHMBaHUA

Onucanue
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BrimonHens! Bce BUIBI yueOHOW paOOoThI, MPEeayCMOTPEHHBIE YUYEOHBIM IJIAHOM.
CTyAeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM B
TabNMUIaX TOKa3aTeneil, omnepupyeT NPHOOPETCHHBIMUA 3HAHHUSIMHU, YMEHHSIMH,
3aureHo HaBBIKaMH, IPUMEHSET UX B CUTYalHUsAX MTOBBIIICHHON CIIOKHOCTH. [Ipu 3TOM MOTyT
OBITh JOMYIICHBl HE3HAYUTEIbHBIC OIMIMOKM, HETOYHOCTH, 3aTPYIHEHHS IpH
AQHAJMTUYECKUX ONepanusx, MepeHoce 3HaHUM U YMEHHUI Ha HOBBIE, HECTaHIAPTHHIC
CUTYAIIHH.

He BbimmonneHn onuH wim Gojee BHIOB y4yeOHOW pabOTHI, MPEIYCMOTPEHHBIX
yueOHbIM IIaHOM. CTYyIEeHT JOEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HaBBIKOB MO 3TanaMm (ypoBHIM) C(OPMHUPOBAHHOCTH KOMIIETCHIINH,
JIOIYCKAIOTCS 3HAYMTEIIbHbIC OLIMOKH, MPOSABISIETCS OTCYTCTBUE 3HAHHUM, yMEHUH,
HAaBBIKOB 110 psAly [IOKA3aTENeH, CTyACHT UCIBITBIBACT 3HAYUTEIbHBIEC 3aTPyIHECHUS
IIPU OIIEPUPOBAHUY 3HAHUAMHU U YMEHHUAMU IIPU UX NIEPECHOCE HAa HOBBIC CUTYALUH.

He 3auteno

7.  DaexkTpoHHasi HHGOPMALHOHHO-00pa3oBaTeIbHasI cpeaa

Kaxapiii 00yuaroniuiicss B TeU€HUE BCETro nepuoaa o0ydeHus: ooecrieunBaeTcst
WHIUBUATyIbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K JJICKTPOHHON HWH(MOPMAIMOHHO-
oOpazoBarenbHOM cpene YeOokcapckoro wuHCTUTyTa (dunuana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCHUTETA W3 JIOO0W TOYKH, B KOTOPOW MMEETCS TOCTYI K

MH()OPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON cetn «WHTepHeT» (nmamee — ceThb
«MHTepHeT»), Kak Ha TeppuTopun uiamana, Tak U BHE €e.
OnexTpoHHas HH(OPMalMOHHO-00pa3oBaTeNbHAsl Cpella — COBOKYIHOCTb

MHOOPMAIIMOHHBIX M TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHM, COOTBETCTBYIOIIUX
TEXHOJOTMYECKHX  CPEICTB, O00eClmeyMBaIOIIMX  OCBOCHHE  OOyYarolIMMHUCA
o0pa3oBaTeNbHBIX MPOTpaMM B MOJTHOM O0BEME HE3aBUCUMO OT MECTa HaXOXKIEHUS
0oOyJarommxcs.

DJekTpoHHasi UH(POpMAIIMOHHO-00pa3oBaTesibHas cpejia 00eCieUnBaeT:

a) JOCTYI K Y4eOHbIM IJIaHaMm, paboyuM NporpaMMaM JUCHUIUIMH (MOAyJel),
MPaKTHUK, DJCKTPOHHBIM YYECOHBIM H3JaHUSM W JJICKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3zaHHbIM B pa0ouuX MporpaMmax JUCIHUIUINH (MOayJsiel ), MPaKTUK;

0) bopMupoBaHue >JIEKTPOHHOTO MOPTHOIMO OO0YUaAIOIIETOCs, B TOM YHCIIE
COXpaHEHHE €ro paboT U OLIEHOK 3a 3TU PadOThI;

B) (uKcanuo xo1a 00pa3oBaTeILHOIO IIPOIiecca, pe3yIbTaTOB IPOMEXKYTOUHOM
aTTECTAIlMU U Pe3yJIbTaTOB OCBOCHHMSI MPOTPAMMBbI OaKaiaBpHaTa,

') MpoBeJeHNEe YIeOHBIX 3aHATHM, MPOIEAYP OICHKU Pe3yIbTaTOB OOydeHUS,
peanu3aiys KOTOPBIX MPEIyCMOTpPEHA C TMPUMEHEHHEM JJIEKTPOHHOTO OOydeHUS,
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN;

1) B3aUMOJICHCTBUE MEXKITY y4aCTHUKAMH 00pa3oBaTEIHHOTO IMPoIlecca, B TOM
YHClie CUHXPOHHOE M (MJIM) ACHHXPOHHOE B3aMMOJCHCTBHUS MOCPEIACTBOM CETU

«IHTEpHETY.
OYHKIIMOHUPOBAHUE DJIEKTPOHHOU MH(POPMALIMOHHO-00pPa30BaATEIBHON CpeIbl
obecnieunBaercs COOTBETCTBYIOLIUMHU CpeacTBaMu UH(OPMAIMOHHO-
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KOMMYHHUKAITMOHHBIX TEXHOJIOTUIA U KBaTM(UKAIMEH paOOTHIKOB, €€ UCTIOJIb3YFOIINX
U TIOJIIEP>KUBAIOLIUX.

OYHKIIMOHUPOBAHUE DJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIBHON Cpeibl
COOTBETCTBYET 3aKOHOAATENbCTBY Poccurickon denepanuu.

OcHoBHbIMH cocTaBistomumMu DMOC dununana SBISIOTCS:

a) calT wuWHCTUTYTa B ceTdu HHTepHET, pacmoJIOKEHHBIH 0 aJipecy
www.polytech21.ru, https://chebpolytech.ru/ koTopslit obecrnieunBaer:

- Joctyn oOyyarommxcs K Y4YeOHbIM TIUIaHaMm, paboyuM mporpammam
TUCITUIUINH, TPAKTHK, K W3JAaHUSAM DJJICKTPOHHBIX OWOJMOTEYHBIX CHUCTEM,
AIIEKTPOHHBIM HMH(POPMAIMOHHBIM U 00pa30BaTEIBHBIM pecypcaM, YyKa3aHHBIX B
pabounx mporpammax (pasmensl caita «CBegeHuss 00 oOpa3oBaTeIbHOM
OpraHu3aLNN»);

- nHpOpMHUpPOBaHUE O0yYaIOIUXCS 000 BCEX U3MEHEHUSIX y4eOHOro mpolecca
(HOBOCTHAd JIeHTA caiiTa, IEHTa aHOHCOB);

- B3aUMOJICUCTBME MEXJY YyYaCTHMKaMU 0O0pa30oBaTeIbLHOTO Ipoliecca
(mompasznensl caiTta «3agaTh BOMPOC AUPEKTOPY»);

0) odwuiuMambHbie SJICKTPOHHBIC ajJpeca MOApPa3IeNeHUH U COTPYIHUKOB
MHCTUTYyTa C SHAekc-momeHoMm (@polytech21.ru (CHMCOK KOHTAaKTHBIX JIAHHBIX
nojapasnenenuit Ounmana pasMmelieH Ha oduimanibHOM caiite Puinmana B paszelne
«KOHTaKThl», CHOHCKM KOHTAKTHBIX  OQPUIMATBHBIX  SJIECKTPOHHBIX  JAHHBIX
npenojaBaresied  pasmenieHsl B noapazaenax «Kadenpe») obecnednmBaroT
B3aMMO/ICUCTBUE MEXKYy YYaCTHUKaMH 00pa30BaTEILHOTO MPOIIECCa;

B) JIMYHBbIA KaOuHeT oOydaromierocs (mopTdosino) (BXoA B JIMYHBIA KaOMHET
pasmenieH Ha oduimansHoM caiite @unmana B pasuaene «CTyaeHTy» Moapasziesne
«IneKTpoHHasT HHQPOPMAIMOHHO-O0pa3oBaTebHasg Cpelay) BKIOYaeT B ceOs
mopT(OJNO CTyICHTA, JICKTPOHHBIC BETOMOCTH, PEUTHHT CTYACHTOB U 00€CTICUNBACT:

- ¢uKcaluio xo/1a 00pa3zoBaTEIHLHOTO MPOIecca, Pe3yIbTaTOB IPOMEKYTOUHOM
aTTECTaIlMU U Pe3yJIbTaTOB OCBOCHUS 00Pa30BATEIBHBIX MPOrPaMM 00yUaIOIIUMHUCH,

- ¢opMuUpOBaHUE BJEKTPOHHOTO MOPT(POINO 00YUaIOIIETOCs, B TOM YHCIE C
coxXpaHeHHe paboT 00yUaromerocs, pereH3uil 1 OIeHOK Ha 3TH PabOThI,

I') DJIGKTPOHHBbIC OHMOIMOTEKH, BKIIOYAIOMIME DJJICKTPOHHBIC KAaTaJlOTH,
MOJIHOTEKCTOBBIE JOKYMEHTHI U 00€CTICUMBAIOIINE TOCTYN K y4eOHO-METOAUYECKUM
Marepuaiam, BHITYCKHBIM KBATH(UKAIIMOHHBIM padoTaM | T.1I.:

YebOokcapckoro uucruryTa (punnana) - «<MPBUC

1) 2JIEKTPOHHO-OMOmoTeuHbie cuctemMbl (DbC), BKIIOYAIONIUE AIEKTPOHHBIN
KaTaJIOT U MOJTHOTEKCTOBBIC JOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pasoBarenbHas wiatdopma KOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

¢) mwiardopma nudposoro odopaszosanus [Toaurexa -https://Ims.mospolytech.ru/

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

3) cucrtema dJeKTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecreunBaeT JOKyMEHTOO00pOT Mex 1y Driinanom U YHUBEPCUTETOM;

n) cucrema «1C Ynpasnenne BY3oMm OnexktponHsiil nekanat» (MoOCKOBCKHIA
MOJINTEXHUYECKUN YHUBEPCUTET) o0ecreunBaeT (hUKCAIMIO0 X0/1a 00pa30BaTeIbHOTO
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npouecca, pe3yJbTaTOB MNPOMEKYTOYHOM aTTECTallMM W PE3yJIbTaTOB OCBOCHUS
00pa3oBaTeNbHbIX MPOrpaMM 00Yy4aIOITUMUCS;

k) cucrema «POLYTECH systems» obecneunBaer uWHGOPMAIIMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATU3UPOBAHHOE  COIMPOBOXKIEHHE  00pa30BaTENBHOIO
npoliecca;

) cucrema «AOUTYpUEHT oOecrieuynBaeT JOKYMEHTAIILHOE
aBTOMATU3UPOBAHHOE COMPOBOXKIEHNE PAOOTHI MPUEMHON KOMHUCCHUH.

8. IlepeyeHb OCHOBHOW M /ONOJHUTEJIbHON Y4eOHOIl JMTepaTyphbl,
He00X0AMMOii VIS OCBOCHUS AU CHUILIUHBI
OcHoBHas auTepaTypa

1. Pocun, U.B. Xumusa: yueOHuk u mnpaktukym miasi By3oB/ W. B. Pocun,

JI. A. Tomuna, C. H. ConoBeeB. — MockBa : MzmarensctBo [Opaiit, 2025. —
328 c.— (Bpicmiee oOpasoBanue). — ISBN 978-5-534-15973-8. — Tekcer
MeKTpoHHbI //  OOpazoBarenbHast Iuiatrgopma HOpaiitr [caiit]. — URL:

https://urait.ru/bcode/580188.

2. Xumus : yueOHuk s By3oB/ FO. A. Jlebenes, I'. H. ®aneeB, A. M. I'ony0Ges,
B. H. [llanoan ; mox obmel pemakiuedt I'. H. ®aneeBa. — 2-e uzn., nepepad. u
non. — Mockpa : MzmarensctBo  FOpaibit, 2024.— 431c.— (Beicmee
oOpazoBanue). — ISBN 978-5-534-02453-1. — Tekct : DJIEKTPOHHBIA //
Oo0pa3zoBarenbHas miatdgopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/536017.
3. MapteinoBa, T. B. Xumus : yaeOHuK 1 npakTukym ais By30B / T. B. MapTeiHOBa,
. B. Apramonosa, E. b. 'ogyHoB ; mox obmieit pegakiueit T. B. MapTteiHOBO#. — 2-
€ u31., uctp. u gon. — Mocksa : 3narenbctBo FOpaiit, 2023. — 368 ¢. — (Bricmiee
obOpazoBanmne). — ISBN 978-5-534-09668-2. — Tekct : 2JIEKTpOHHBIN //
Oo0pa3zoBarenbHas miatgopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511370.
4. Xumus osnemMeHTOB: ydeOHuUK miua By3oB/ O.T.Oranecsn, B. A.Ilonkos,
JI. N. lllep6akoBa, A.K. bpenb. — 2-e wu3n., mnepepab. u mon. — Mocksa :
NznarensctBo Opaiir, 2024. — 316 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-16629-3. — Tekct : anextponnbii // ObpaszoBarenvHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/538694.

JlononHuTenbHAs JIUTEpaTypa
1. 3aiiue, O. C. Xumwus. JIabopaTopHbI MPAKTUKYM M COOPHHUK 3a1ay : y4yeOHOe

nocobue misa By3oB/ O. C. 3aiinieB. — Mocksa : UznarensctBo FOpaiit, 2025. —
202 c.— (Bwiciiee oOpazoBanue). — ISBN 978-5-9916-4106-7. — Tekct
anekTpoHHbIt  //  OOpazoBarenbHass 1atdopma IOpaiit [cait]. — URL:

https://urait.ru/bcode/560601.

2. OnmneitnukoB, H. H. Xumusa. Anroputmsl pellieHds 3aiad M TECTHI . y4eOHOe
mocobue s cpemHero mpodeccroHaabHoro obpaszopanus / H. H. Onelinukos,
I'. 1. MypaBbeBa. — 3-¢ u31., ucnp. u jgom. — Mocksa : WM3narensctBo FOpaiiT,
2025. — 249 c. — (ITIpodeccuonanbpHoe oopa3zoBanue). — ISBN 978-5-9916-9665-4.
— Texcr : anexTponHsbIit // OOpa3oBarenpbHas minatdopma FOpait [caiiTt]. — URL:
https://urait.ru/bcode/562542.
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https://urait.ru/bcode/511370

3. MaptbeinoBa, T. B. Xumus : yueOHUK U pakTUKyM a7 By30B / T. B. MapTsiHOBa,
N. B. Apramonoga, E. b. I'ogyHoB ; mox o6mieit penakuueit T. B. MapTeiHOBOM. — 2-
€ u3., ucrp. u aon. — Mocksa : 3narensctBo FOpaiit, 2024. — 368 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-09668-2. — Tekct : SIeKTpOHHBIA //
OopasoBarenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536421.

4, T'enbman, M. U. Xumus : yueOHuk s By3oB / M. U. I'enbdman, B. I1.
KOctparoB. — 5-e uzn., crep. — Cankr-IlerepOypr : Jlansb, 2025. — 476 c. — ISBN

978-5-507-52360-3. — TekcT : s1ekTpoHHBIN // JlaHb : 3JIeKTPOHHO-OUOIMOTEUHAs
cuctema. — URL.: https://e.lanbook.com/book/448712

[Tepnonuka:

l. Hedrerazosas IIPOMBIIIJIEHHOCTD : OTpaCIIEBOU JKypHAIL.

https://nprom.online. - TekcT : 3IEKTPOHHBIIA.
2. bypenue u HepTh : HAYYHO-TEXHUYECKHH PEUEH3UPYEMBIH KypHaIl.
https://burneft.ru/ethics. - Tekct : 31K TPOHHBIH.

9. IlpodeccuonanbHbie 0a3bl JAHHBIX U HH(OPMALMOHHO-CIIPABOYHbIE
CHCTEMBI
IIpodeccnonanbhas 6a3a JaHHBIX U HNudopmanus o npaBe coOCTBEHHOCTH
HHGOPMANIMOHHO-CIIPABOYHBIE CHCTEMbI (PeKBHU3HUTHI J0r0BOPa)
CoBepuieHCTBOBaHME ~ 00pa3oBaHUS |
WH)KEHEPHOW JesITeIbHOCTH BO BCEX UX
IMMPOABJICHUAX, OTHOCAIIMNXCA K y‘~IC6HOMy,

HAayYHOMY nu TEXHOJIOTUYCCKOMY
HaIlpaBJICHUAM, BKJIrO4as IMPpONLECCChI
npenoaaBanus, KOHCYJIbTUPOBAHUA,

WCCIICIOBAHMSI, pPa3pabOTKU WHKCHEPHBIX
pelieHui, BKiItouas HepTerazoByro oTpacisb,
Tpancdepa TEXHOJIOTHH, OKa3aHMS
HIUPOKOTO CIIEKTpa 00pa3oBaTENbHBIX YCIIYT,
obecrieueHHs CBsI3eH C OOIIECTBEHHOCTHIO,
MIPOM3BOJICTBOM, HAyKOW W HMHTErpallid B
MEXIYHApOJHOE HAydHO-00pa30BaTeIbHOE

Accounanus nmkeneproro oopazoBanus Poccun
https://aeer.ru/

IPOCTPAHCTBO.
CBOOOIHBIN AOCTYII

Cair AreHTcTBa HedTera3zoBoi
uHpopmannu ANGI.Ru npencrasnser codoit
CHelHaTU3UPOBAHHBIN nopTa,
UHGOPMUPYIOIINT OTpaCIEBYIO

OOIIIECTBEHHOCTh O JKHU3HH  TOILIMBHO-
SHEpreTHYecKoro komiiekca Poccun. 3aech
MOKHO O3HAaKOMHUTHCA C TEHIEpaMU U
BaKaHCHUAMHU He(l)TSIHI)IX, Ta30BbIX nu
HedTerazocepBUCHbIX kKommnanuii. Co3maHa
KpynHas 0a3a JaHHBIX MO TNPEANPUATUSAM
otpaciu. YToO UATH B HOTY CO BPEMEHEM,
OTKPBIT u pa3BUBaeTCs paznen
"BungeoHoBocTH", co3zan KaHaJj
"Hedrerazoroe Bumeo" Ha YouTube.
CBOOOJIHBIN 0CTYM

Caiir AreHtcTBa HedTerazoBoil HHpOpPMAINH
http://www.angi.ru/
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https://urait.ru/bcode/536421
https://nprom.online/
https://burneft.ru/ethics
http://www.angi.ru/

OHiukinoneaus coaepxxut 630295 crareit us
pasHbIX O00JacTei HAyKM ¥  TEXHUKH.
Bonpmas sanuknoneanst HehTu u raza . .
_ . X TekcroBoit  6a3oif  uig  COCTaBIEHUS
https://www.ngpedia.ru/index.html
SHIUKIIONETUU crajia AJIEKTPOHHAS
oubnmorexa «Hedrp-I"azy.
HasBanmue Cokpaménnoe | OpraHu3anMoOHHO- Otpacib O¢pununanbHbIi
OpPraHu3anuu Ha3BaHUe npasoBas popma (o0JacTh caiit
JeATeJIbHOCTH)
Oo6mmepoccuiicko
€ 0TpacieBoe .
Obmepoccuiickas TloGbiua
obneuHeHIe HeToCyapCTBEHHAs nepe a60T;<a hitp://wwaw.orngp.r
He(TSHOU U OOOP HI'TI pep ’ u/o-nas/documenti-
o HEKOMMeEpYeCcKas TPpaHCTIOPTUPOBKA ooor-nap/
rasoBou HedTHU U rasa 9p
OopraHu3aus
MIPOMBILUIEHHOC
TH
Hanunonanpnas HannonanpHas Jlo6biua,
Acconmanus Accomuarnus YacTtHas nepepaboTKa, https://nangs.org/a
HedrerazoBoro | HedTErazoBoro COOCTBEHHOCTH TPaHCTIOPTHPOBKA bout/why
cepBuca cepBuca HedTH 1 rasa
Coros Obmepoccuiickas JTloGhrua,
HErocyaapCTBECHHas nepepadboTKa, http://www.sngpr.r
HEPTETTPOMBIIILT CHII yAap pep P / P
CHIIKOB HEKOMMepUecKas TPaHCIIOPTHPOBKA u
OpraHM3aIys HebTH U rasa

10. IIporpammHoe odecriedenne (JIMIEH3MOHHOE M CBOOOTHO PACIIPOCTPaHsIEMOe),
HCIO0JIb3yeMoe MPH OCYIIeCTBJICHNH 00pa30BaTeIbHOT0 Mpouecca

Aynuropus IIporpammHoe oOecnieueHue

WNndopmanus o mpase
COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA, HOMEp JIUIEH3UH U
T.J.)

Windows 7 OLPNLAcdmc
Ne 1016 Yuebnas ayauropus

AJi1 TIPOBCACHUA y‘Ie6HBIX

norosop NeJ103 ot 30.05.2012) ¢
norcornamenusamy ot 29.04.14 u
01.09.16 (6eccpounast TUIEH3US)

3aHATHH BCEX BUJIOB,
Kaspersky Endpoint Security mus Cy6unuien3nonusiii gorosop Ne TTTTH-

MPEeTyCMOTPEHHBIX X

peny 1?, 6usneca — Pacmmpennsiii Russian 126/2023 ot 14.12.2023
IporpaMMon CPEIHETO | Eqition. 150-249 Node 2 year
PO(ECCHOHATIBHOTO Educational Renewal License
oOpa3oBaHus/O6akanaBpuaTa/
crienuanuTeTa/ Google Chrome CeobonHoe paClépOCTpaHﬂeMoe
MarucTpaTyphl, OCHAILEHHAS TpOTPaMMHOC ODECTICTHCHUE

(6eccpouHas TUTIEH3NS)

o0opynoBaHueM u

TCXHNUYCCKUMU Cpe)ICTBaMI/I
00y4eHHs, COCTaB KOTOPBIX
ompenensieTcs B paboumx

Gimp

CBOOOJIHO pacIpocTpaHsieMoe
IporpaMMHOe obecrieueHne
(beccpouHas MIEH3NS)

porp aM\I}/IaX AUCIHIUTAH. - Microsoft Office Standard HOMep JULEeH3Uu-42661846 ot
(Momyneit) 2007(Microsoft DreamSpark Premium | 30.08.2007) ¢ joncornamnieHusiMu OT
Kabuner XUMUHU u | Electronic Software Delivery 29.04.14 n 01.09.16 (6eccpounast
MaTepuanoBeIeHuUs Academic(Microsoft Open License JINLICH3H)
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https://www.ngpedia.ru/index.html

PascalABC CBOOO/IHO pacrpocTpaHsieMoe
MPOrpaMMHOE O0ecTieueHUE
(OeccpouHast TUIICH3HUA)

Windows 7 OLPNLAcdmc noroBop NeJ103 ot 30.05.2012) ¢

norncornameHusmMu ot 29.04.14 u
01.09.16 (6eccpounas THUIICH3UA)

Ne 1126 Ilomemenue qisg
CaMOCTOSITEIIbHON PabOThI
oOy4aromuxcs

Kaspersky Endpoint Security mst
6usHeca — Paciupennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

Cy6nnnen3nonusiii gorosop Ne T1ITH-
126/2023 ot 14.12.2023

Windows 7 OLPNLAcdmc norosop NeJI03 ot 30.05.2012) ¢
noncornameHussmu ot 29.04.14 u
01.09.16
(OeccpouHast TUIICH3UA)
AdobeReader CBOOOJIHO pacmpocTpaHsieMoe

porpaMMHOe obecreueHne
(6eccpouHast TUIICH3UA)

FapaHT- CIIPABOYHO-IIPABOBAs CUCTEMA

Horosop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep

CBOOOIHO PacIpOCTpaHsIeEMOe
MPOrpaMMHOE 0OeCTICUECHHEe
(beccpouHast TUIICH3HUA)

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

HOMep JuieH3un-42661846 ot
30.08.2007) ¢ nomcornameHusMu OT
29.04.14 1 01.09.16 (6eccpounast
JIUTICH3 M)

Zoom CBOOOHO pacpocTpaHsieMoe
MPOrpaMMHOEe 00ecreYeHue
(6eccpouHas TUIIEH3US)

AIMP OTEYECTBEHHOE CBOOOIHO

pacripoctpaHsieMoe IporpaMMHoOe
obecrieueHne (OeccpovyHast JIUIICH3 M)

11. MaTepuaibHO-TeXHHYECKOe O0ecredeHne JUCIMTILTUHbI

Tun u HOMCEDP IMOMCIIICHHUA

[TepeueHb OCHOBHOTO 00OPYIOBAHUS U TEXHHUUECKUX
CpE/CTB OOyUEHHUs
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VYdeOHass ayauTopusi Ui TIPOBEICHHS
y4eOHBIX  3aHATMH  BCeX  BUJOB,
MPEyCMOTPEHHBIX IPOTPaMMOi
CpeaHero npodecCuOHaTBHOTO
oOpasoBanwus/OakanaBpuara/

crienuanureTa/ MarucTparypsl,
OCHAIIlEHHAsI 000pyI0BaHUEM u
TEXHUYECKUMHU CPEICTBAMU OOydeHUs,
COCTaB KOTOPBIX OIpPEEIseTCs B pabounx

O6opynoBanue: KOMIUICKT MeOenu Uisi y4eOHOTo
mpolecca; 10cKa yuyeOHast; CTeHIbl

Texnuueckue cpeacrtBa OOydeHHs: KOMIIBIOTEpHas
TEeXHHKA,; MYJIbTUMEAUITHOE o0opynoBaHue
(mpoekTop, 9KpaH); KOMIUIEKT JIabOpaTOpHOIO
00opynoBaHUs IO JUCIUILINHE

nporpammax JUCHUILUIUH (MOIYEH)
KabuneT xuMun 1 MaTepuaaoBeICHH
No 1016 (Yebokcapsr, yi. K.Mapkca, 1.60)

OO6opynoBaHue: KOMIUIEKT MeOenu il y4eOHOTo
npoiiecca;

TexHuueckue cpeacTBa OOydeHHs: KOMITBIOTEPHAs
TEXHHKA C BO3MOXHOCTBIO MOJKIIOUCHUS K CETH
«UuaTepuer» w  o0ecrieueHWEM  JOCTyNa B
ANEKTPOHHYI0 WH(OPMAIMOHHO-00Pa30BaTEIHHYIO
cpeny Ounmana

Ilomenienune I CaMOCTOSITEIbHON
paboThI 0OyJAOIIUXCS

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

12. MeroanuyeckKue
JTUCHUILIHHBI

YKa3danua AJad oﬁyqamu{erom nmo OCBOCHMIO

Memoouueckue ykazanua 0n: 3aHAMUL T1eKYUOHHO20 MUna

B xozme JEeKUMOHHBIX 3aHATHA OOydaromeMycsi HEOOXOOUMO BECTH
KOHCIIEKTUPOBaHHE Yy4yeOHOro marepuasia, oOpallaTh BHHMaHUE Ha KaTeropHH,
(GOpMYJIMPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX WIIM UHBIX SBJICHUN U MPOLECCOB,
Hay4HbIEC BbIBOJBI U IPAKTUYECKUE PEKOMEHALINH.

HeoOxomumo 3amaBaTh MpenojaBaTelll0 YTOYHSIOUIME BOIPOCHI C LEJIbIO

YSACHEHUS TCOPETHUYECKUX  IIOJIOKCHUM, pa3pelleHuss CHOPHBIX  CUTYalUi.
[lenecooOpa3zHo  nopabaTbiBaTh CBOM  KOHCHEKT JIEKLMH, Jejas B  HEM
COOTBETCTBYIOIIME 3allMCM M3 OCHOBHOW W JIONOJIHUTENBHOM JIUTEPATYPHI,

PEKOMEHJIOBaHHOW MpernojiaBaresieM M NPeIyCMOTPEHHON ydeOHOl mmporpammoit
JTVCHUTUIAHBI.

Memoouueckue ykazanua OnA 3GHAMUNL CEMUHAPCKO20 (NPAKmMu4ecKkozo)
muna.

[IpakTUueckue 3aHATHS MO3BOJISIIOT pa3BUBATh y 00YyYaroLIErocs TBOPYECKOE
TEOPETUYECKOE MBIIUICHUE, YMEHHE CaMOCTOSTEIBbHO H3y4daTh JUTEpaTypy,
aHAJIM3UPOBATh MPAKTUKY; y4aT 4eTKO (POPMYJIMPOBATH MBICIIb, BECTH IUCKYCCHIO, TO
€CTh MMEIOT MCKIIOUMUTEIBHO BAaXXHOE 3HAYCHUE B PA3BUTHUM CaMOCTOSATEIBHOTO
MBILUICHUS.

IToaroroBka K MPakTUYECKOMY 3aHATHIO BKIIKOYAET JBa dtarna. Ha mepsom srare
OOy4aroluiicss MIAHUPYET CBOIO CaMOCTOATEIbHYIO PabOTy, KOTOpas BKIIOYAET:
ySCHEHHE 3aJlaHusi Ha CaMOCTOSITENbHYIO paboTy; moAOOp OCHOBHOM U
JOTIOJIHUTENIBHOM ~ JIMTEPATyphl; COCTaBIEHHE IUIaHa paboOTel, B  KOTOPOM
ONPENEIIAIOTCS OCHOBHBIE ITYHKTBI MPEACTOAIIEH MOAroTOBKH. COCTaBJICHHE ILIaHA
JUCHUIUTMHUPYET U TIOBBIILIAET OPraHU30BaHHOCTH B padoTe.
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Bropoii 3Tan BKIIOYaeT HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas
HAQUMHAETCS C U3YyYEHUS OCHOBHOM M JONOJHUTENbHOW surepaTypbl. Ocoboe
BHUMAaHHE MPU 3TOM HEOOXOAUMO OOPATUTH Ha COAEPKAHNUE OCHOBHBIX IOJIOKEHUN U
BBIBOJIOB, OOBSICHEHUE SIBJICHUI M (DAKTOB, YSICHEHHE MPAKTUUYECKOIO IMPHUIIOKEHUS
paccMaTpuBaEeMbIX TEOPETHUUYECKUX BOIPOCcOB. Jlasee ciieqyeT MOArOTOBUTH TE3UCHI
JUIA BBICTYIUIEHUH IO BCEM YYEOHBIM BOIPOCaM, BBIHOCUMBIM Ha IMPAKTUYECKOE
3aHATHE WIM [0 TE€ME, BBIHECEHHOM Ha AMCKYCCHUIO (KpYIJbIA CTOJI), MPOIyMaTh
MIPUMEPHI C LIETBI0 00ECTICUeHUS TECHOM CBSI3U U3y4aeMOU TEMBI C peaIbHOM KU3HBIO.

['oTOBSICH K AOKIAAy WU BBICTYIJICHHUIO B paMKaxX HHTEPAKTUBHON (HOpMBI
(muckyccusi, KpyTJbli CTOJ), TP HEOOXOAUMOCTHU CIeAyeT 0OpaTUThCA 3a MTOMOIIBIO
K [PENO0IaBaTEINO.

Memoouueckue yKazanusa K camocmoamenbHoil pabome.

CamocrosiTenbHass paboTa OOy4YarOIIErocsl SIBJISETCS OCHOBHBIM CpPEICTBOM
OBJIAJICHUs] YU€OHBIM MaTepUajIoM BO BpeMs, CBOOOJHOE OT 00s3aTEIbHBIX Y4eOHBIX
3aHaTuid. CamocTrosiTenpHas padoTa o0Oydarllerocs HaJ YCBOEGHHEM YyueOHOTo
MaTepuaga MO Y4yeOHOM JAMCLUMIIMHE MOXET BBIIOJHATBCA B OHOIMOTEKE
YHHUBEpPCUTETA, YUEOHBIX KaOMHETax, KOMIBIOTEPHBIX KJlaccax, a TAKKe B JOMaIIHUX
ycnoBusix. CopepxaHue M KOJMYECTBO CaMOCTOSITENIbHOM paboThl 00ydaroerocs
ornpeaensercss yueOHOM mporpaMMoil JUCHMILIMHBI, METOAMYECKUMH MaTepuajIaMH,
NPAKTUUECKUMH 33/IaHUSMU U YKa3aHUSIMH MIPENo1aBaTesl.

Camocmoamenvhasn padboma ¢ ayoumopHoe 6pemsa Modlcem GKII04aAmby.

1) KOHCIEKTHpOBaHHE (COCTABICHHE TE3UCOB) JICKIIHIA;

2) BBITIOJHEHUE KOHTPOJIBHBIX Pa0oT;

3) peruicHue 3a1a4;

4) paboTy CO CIPAaBOYHOW U METOIUYECKOH JINTEPATyPOH;

5) paboTy ¢ HOpMaTHBHBIMH ITPABOBBIMH aKTaMH;

6) BBICTYIUICHUS C JIOKJIAJaMH, COOOIICHUSIMH HA CEMHHAPCKUX 3aHATHSX;

7) 3amuUTy BBIMTOJHEHHBIX Pa0OT;

8) yuacTe B OIEpaTUBHOM (TEKyIIEeM) OMNpPOCE IO OTACIbHBIM TeMam
M3y4aeMOM TUCUUIUIMHBI;

9) ywactue B coOecelOBaHHSX, JEJIOBBIX (POJEBBIX) HIrpax, IUCKYCCHSX,
KPYTJIBIX CTOJIaX, KOH(EepeHIHIX;

10) yuacTre B TECTUPOBAHHH U JIp.

Camocmosamenvuan paboma 60 6HeayOUmMopHOe 6PeMA MONCEM COCMOAND
uz:

1) moBTOpEHUS JICKIIMOHHOTO MaTepHaa;

2) TOATOTOBKH K MPAKTHYCCKUM 3aHSITHSIM;

3) wu3ydeHuUs y4eOHOM U HAYYHOU JTUTEPATYPHI,

4) wu3y4eHHUs HOPMATHBHBIX INPABOBBIX aKTOB (B T.4. B JJCKTPOHHBIX 0a3ax
JAHHBIX );

5) peuieHus 3a/1a4, ¥ UHBIX TPAKTHUYCCKHUX 3aJaHUI

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

7) TMOATOTOBKH K MPAKTHUYECKUM 3aHATHSIM YCTHBIX JTOKJI0B (COOOIICHNI);

8) moaroroBku peepaToB, dcCe U UHBIX WHAUBUIYATBHBIX TUCHMEHHBIX PabOT
10 3a/IaHUIO MIPeToaBaTes;
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9) BBINOJIHEHUS KypCOBBIX Pa0dOT, MPETYCMOTPEHHBIX YICOHBIM ILIAHOM;

10) BBINIOJHEHHS BBITYCKHBIX KBaTU(MUKAIMOHHBIX paOdOT H JIp.

11) BeIIEIeHUsT HauOoJIee CIOXHBIX M MPOOJIEMHBIX BOIPOCOB IO U3ydacMOM
TeMe, TOJyYCHHE pa3bsICHEHHH M PEKOMEHIAUWid TO JJaHHBIM BOIpOCaM C
MPETIoIaBaTeIIMU Ha KOHCYJIbTAIUSX.

12) npoBeicHUsT CaMOKOHTPOJII IyTeM OTBETOB HA BOMPOCHI TEKYIIETO
KOHTPOJIS 3HAHUH, PEIICHHS MPEICTABICHHBIX B yUeOHO-METOAUYECKUX MaTepraiax
kadenpsl 3a1a4, TECTOB, HamucaHus pedepaToB M 3CCE MO OTACIBHBIM BOMPOCAM
M3y4a€MOU TEMBI.

Texymuit KOHTPOJIb OCYIIECTBISIETCS B (DOpPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIaJIOB, TBOPUYECKUX 3aTaHUU.

B cnyuyae mpomycKoB 3aHATHI, HaTUYK UHIUBUAYATBHOTO rpaduka o0yueHus
U TSI 3aKPETUICHHS IPAKTHUECKUX HABBIKOB CTYIEHTAM MOTYT OBITh BbIJJTaHBI TUTIOBBIC
WMHAVBHUAYaJIbHbIE 3aJaHMsl, KOTOpPbIE JOJDKHBI OBITh CHAaHbl B YCTaHOBJICHHBIN
IpernoaaBaTesieM CpoK.

13. Ocob6ennocTn peaaun3anvi JUCHUILVIMHBI AJd HHBAJIMIA0OB H JIKAI C
OIrpaHU4Y€¢HHBIMH BO3MOKHOCTHAMM 3/I0POBbS

OOydeHue MO NUCUUIUIMHE «XUMUS» WHBAJIUAOB U JIML C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3710poBbs (Hanee OB3) ocyiiecTBisieTcs MpenoiaBaTeieM ¢ y4eToM
O0COOEHHOCTEN MCUXO(PU3NYECKOTO PAa3BUTHS, WHIAWBUIYAIBHBIX BO3MOXHOCTEH U
COCTOSIHUS 3JJ0POBBSI TAKMX OOYHArOIIUXCS.

JI71sl CTyIEHTOB C HApYLIEHUSIMU ONOPHO-ABUTaTelIbHOM QyHKmu u ¢ OB3 no
CIyXy NPEIyCMATPUBAECTCA COINPOBOXKICHUE JEKIMA W NPAKTUYECKUX 3aHITUU
MYJIbTUMEIUMHBIMHU CPENCTBAMH, PA3LATOYHBIM MATEPUATIOM.

[nsa crypentoB ¢ OB3 1o 3peHHMIO MpeayCMaTpUBAECTCS MPUMEHEHUE
TEXHUYECKUX CPEICTB YCHJICHUSI OCTAaTOYHOIO 3PEHUSA, a TAKXKE NPELyCMOTpPEHA
BO3MOXKHOCTh pa3pabOTKU ayInoMaTepuaoB.

[To mucuunnuHe «Xumus» 0OyyeHUE WMHBAJIUAOB M JIMIL C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMUA 3J0POBbsI MOYKET OCYLUECTBIIATHCA Kak B ayJIUTOPUU, TaK U C
UCIIOJIb30BaHUEM  DJIEKTPOHHOM  MH(POPMAIMOHHO-00PAa30BATEIbHOW  Cpenbl,
00pa30BaTeNbHOrO MOopTaja U NEKTPOHHON MOYTHI.
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JINCT AOIOJHEHUN U UISMEHEHUI
paboueit mporpaMMbl AUCITUTIIIMHBI

PabGouast mporpaMma JIHUCHMIUIMHBI pPacCMOTpeHa, OOCYXJeHa U ojoOpeHa s
ucnoninenus B 202 -202  ydyeOHOM rojay Ha 3acefjaHuu Kadeapbl, IPOTOKoI No
OT «« 202 .

Baecennl JOITIOJIHCHUS 1 U3MCHCHUA

PabGouast mporpaMma JIHUCHUIUIMHBI pPAacCMOTpeHa, OOCYXJeHa U ojoOpeHa s
ucnionHenusi B 202 -202  y4eOHOM rofy Ha 3ace/ianuu Kadeapbl, IpOTOKOJI No
OT «« 202 .

Baecennl JOITIOJIHCHUS U U3MCHCHUA

PabGouass mporpamMma AMCHMIUIMHBI PacCMOTPEHa, OOCYXKIeHa H oAoOpeHa s
ucnonHeHus B 202 -202  ydyeGHOM roy Ha 3acelaHuu Kadenpbl, IpOTokos No
OT «« 202 r.

BHecenbl JOITOJIHCHUA 1 U3MCHCHU A

PabGouass mporpamma IUCHMIUIMHBI PACCMOTPEHa, OOCYXKAEHA U OJ00peHa s
ucnogHenus B 202 -202  yyeOHOM rofy Ha 3aceaHnuu Kadeapbl, IpOTOKoJ No
OT «« 202 1.

Bnecennt JOITIOJIHCHUS 1 U3MCHCHUA
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