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Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @enepaibHBIl  TOCYJApCTBEHHBIM  00pa30BaTEIbHBIA  CTAaHAAPT MO
Hanpasnenuto mnoaroroBku 21.03.01 HedrerazoBoe neno M ypOBHIO BBICIIETO
oOpa3oBaHus OakanaBpuaT, yTBEPKACHHBIA TPUKa30M MuHKCTEPCTBAa 00pa30BaHUs U
Hayku Poccuiickoil @enepanuu Ne 96 ot 09 deBpans 2018 roaa, 3aperucTpupoBaHHBIMI
B Munrocte 02 maprta 2018 roaa, per. Homep 50225

- y4eOHBIM IJIaHOM (OYHOM, OYHO-3a04HOM (POpM 00yUEHUS1) 1O HANIPABICHUIO
noarotoBku 21.03.01 Hedrerazosoe aeno.

PaGouas nporpamMm JTUCHUIUIMHBI BKJIFOYAET B €051 OLIEHOYHbIE MaTEepPHUAIIbl IS
IIPOBEJICHUsI TEKYLIETO KOHTPOJIA YCIIEBAEMOCTH M NPOMEKYTOYHOM aTTECTALUU T10
qucuuiuinHe (1.6 @OoHJ OLEHOYHBIX CPEACTB I IPOBEICHUS TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH, IPOMEXYTOYHOM aTTECTALMHU 10 UTOraM OCBOCHHMSI TUCLIUTIIINHBI)

ABTop Ky3pmuna Onbra BsyecnaBoBHA, KaHAMIAT XUMUYECKUX HAYK, JIOLEHT
Kadeapsl TPAHCOOPTHO-DPHEPTETHUECKUX CUCTEM

(vrazams PHUO, yuenyio cmenenw, yuenoe 36anie unu 00IHCHOCHb)

[Iporpamma omgoOpeHa Ha 3acemannu Kadeapbl TPAHCTIOPTHO-IHEPTETUUECKHUX
cucteM (ripotokos Ne 9 ot 22.05.2026).



1. IlepeyeHb MJIAHMPYEMBIX PpPe3yJbTATOB OOY4YeHHS] O AMCIHUILIAHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJIbTATAMHM OCBOEHHSI 00pa30BaTeILHOM
nporpammsbl (Llesiu ocBOeHUs1 M CIUIIMHBI)

1.1. lleasMu oCBOEHUS AUCIUILINHBI « XUMUSD SIBJISIOTCS:
- popMHpOBaHUE HAYYHOTO COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS U
MBIIIICHUS;
- OBJIaJicHHe 0a30BBIMU 3HAHUSAMHU B 00JIACTM TEOPUM XUMHYECKUX IPOIECCOB U
CHUCTEM, a TaKXK€ METOJIOB UX aHaJI13a.

3amadamMy OCBOCHUS JUCHMIIUHBI « XUMUS SBJISIOTCS:
— W3y4YUTh OCHOBHBIE XHWMHUYECKHE SBJICHHS, OBJaJeTh (yHIaMEHTAIbHBIMU
MOHSATHUSIMH, 3aKOHAMU U TEOPUSIMH KJIACCUUECKON U COBPEMEHHON XUMUU;
— O3HAKOMUTBCS C HAYYHOU armnapaTrypord U METOJIAMUA XUMHYECKOTO UCCIIEOBAHUS,
IIPUOOPECTH HABBIKK IMPOBEICHHUS XMMUYECKOTO YKCIIEPUMEHTA;
— HAYYUTHCS BBIJICIATh XUMHYECKOE COJEPKaHHE B MPO(ECCHOHATBHBIX 3a/adax
Oynyuieit AesiTeIbHOCTH;
— OBJIQJIETh METOJaMHU pelieHus MpodecCHOHANBHBIX 3aa4.

1.2. Ob6nactu  mpodeccCHOHATbHOW  AEATEAbHOCTH  H(Wih)  cdepsl
po(heCCUOHATTLHOMN AEITeTbHOCTH, B KOTOPBIX BBIITYCKHUKH, OCBOMBIIIHE TPOTPaMMY,
MOTYT OCYIIECTBIIATH MPO(HECCHOHATBLHYIO IeATETHHOCTH:

19 JloOwiua, mepepaboTka, TpaHCHOpTUpOBKa HepTu U raza (B cdepax:
oOecrieyeHus! BBIMOIHEHUST paboT MO JIUarHOCTHKE, TEXHUYECKOMY OOCITY>KHBAHHUIO,
PEMOHTY W JKCIUTyaTaniuu HedTerazoBoro 00OPY/IOBaHHWS; BBITIOJHEHHUS PadOT IO
MPOEKTUPOBAHUIO, KOHTPOJIIO O€30MaCHOCTH U YMPaBIEHUIO paboTaMu pu OypeHuu
CKBKWH, OpraHU3aluu pabOT MO T€OHABUTAIMOHHOMY COIMPOBOXKICHUIO OypeHUs
HE(TSHBIX U TA30BBIX CKBOKUH, PEMOHTY U BOCCTAHOBJICHUIO CKBAKUH; OTIEPATUBHOTO
COIPOBOXKICHUS TEXHOJOTHYECKOro mporecca n00buM HedTH, Ta3a W ra3oBOTO
KOH/ICHCATa; OpPTaHW3allMi BEACHUS TEXHOJIOTHYECKHX MPOIECCOB M BBITOIHEHUS
paboT TO OIKCIuTyaTalmu ~ Oo0OpyAOBaHMS  TOJ3EMHOTO  XpaHEHHUS  rasa;
TEXHOJIOTHYECKOTO COMPOBOXACHUS MOTOKOB YTIIEBOJOPOJAHOTO CHIPhS M PEKHMOB
paboTHI TEXHOJIOTHYECKUX 00BEKTOB He(hTEera3o0BoM OTPACIH; BBITIOIHEHHS KOMILIEKCa
paboT MO TeoIOTO-MPOMBICIIOBEIM HCCIIEJIOBAHUSM CKBaXXHH TOJ3EMHBIX XPaHUJIHIIL
raza; oOecleueHUus KOHTPOJISI M TEXHUYECKOro OOCIyKMBaHUS JMHEHHOW yacTu
MarucTpajbHbIX  Ta30MpPOBOJOB;  BBHINOJHEHHUS  pabOT MO  DKCIUTyaTaluu
ra30TPaHCIIOPTHOTO 000pyI0BaHUS; obecrieueHus IKCILTyaTaluu
ra3opacnpeieIuTeNIbHbIX ~ CTAaHIMK; opraHu3anuu paboT MO  JAMArHOCTHKE
ra30TPaHCIOPTHOTO 00OpYAOBaHUs; pa3pabOTKU TEXHUYECKOM U TEXHOJIOTHYECKON
JIOKYMEHTAITUH TTPH BBITIOJITHCHUH aBAPUITHO-BOCCTAHOBUTEIHHBIX U PEMOHTHBIX paboT
Ha OOBEKTax Tra30BOM OTpaciv; OpraHu3aluyd paboT MO 3aluTe OT KOPPO3UHU
BHYTPEHHUX  MOBEpXHOCTEH  00OpymoBaHUS  HE(PTETa30BOTO  KOMILJIEKCA;
AKCIUTyaTalli 0O0BbEKTOB IpHEMa, XpaHEHUS! U OTIPY3KH HE(TU U HE(PTENPOLYKTOB).



1.3. K OCHOBHBIM 3agadyaM H3YUYCHHUA AUCHHUILIMHBI OTHOCHUTCA IIOATOTOBKA

O0yJaroIIIXCs

K

BBIIIOJIHCHHUIO  TPY/JAOBBIX

Ipo¢heCCHOHATLHBIMH CTaHIaPTAMM:

byHKIUNA B

COOTBCTCTBUH

C

HauMenoBanue

npogdeccuoHaJIbHBIX

Kon, nHammeHoBanme n
YPOBeHb KBAJINPUKATMHT
OT®, na koropsbie

Koa n nHaumenoBanue
TPYAOBBIX QYHKIIUIi, HA
KOTOpPble OPHEHTHPOBAHA

peructpanoHHbIN Ne 36688 )

00BEKTOB NIpHUEMa, XpaHEHUS

cranaapros (IIC OPHEHTHPOBAaHA
P (e P P AUCHUILINHA
AUCHMILIHHA
A/01.6
IIpou3BoaCTBEHHO-
XO03UCTBEHHOE 0OecrieueHue
TEXHOJIOTMYECKUX MPOIIECCOB
A MpreMa, XpaHEHUS U OTTPY3KU
He(TH ¥ He(PTEIPOTYKTOB
DKCIuTyaTanus 00BEKTOB ¢ (remporny
npueMa, XpaHeHUs U OTTPY3KHU
19.022 PIeMd, Xp by A/02.6
. HeTH U HE(PTENPOTYKTOB
[MpodeccronanbHbIi Benenue TeXHOIOrn4ecKux
crannapT «CHenuanuct 1o MIPOLIECCOB NPUEMa, XPAHEHUS
preMy, XpaHEHUIO u U OTTpy3KH HepTH U
OTTpy3Ke HetH u He(TempoayKTOB
HEPTETIPOTYKTOBY,
YTBEPKICHHBIN MPUKA30M B/01.6
MunuctepcTBa  Tpyaa U Opranuzanus JUarHOCTHUKU
colraIbHON 3aIUTHI 00BEKTOB MpHEMa, XPaHEHUS U
Poccuiickoit @enepauun ot 19 OTIpy3KU HEPTENPOAYKTOB
mapta 2015 r. Ne 172m
(3aperucTpupoBaH B B/02.6
MUHUCTEPCTBOM  FOCTUIIUH BrinosineHne MeponpusTUii Mo
N Kontpouib TEXHUYECKOTO
Poccuiickoit ®enepaunu 01 MIPOJIICHUIO CPOKA CITYIKOBI
COCTOSIHUS 00opy10BaHuUs
anpes 2015 r., 000py10BaHUS OOHEKTOB

IIPUEMA, XPAHEHUS U OTTPY3KHU

M ompyskn medmn  n He(TU U HEPTETIPOTYKTOB
He(PTENPOAYKTOB
B/03.6
ATtTecTanusi 0ObEKTOB IpUEMA,
XpaHEeHHUs ¥ OTTPY3KH HePTH U
He(TEenpOaYKTOB
19.029 B/01.6
[IpodeccronanbHbIi Obecnieuenune padboOTHI
cranaapt «Cnequaiuct 1o TEXHOJIOTMYECKOI0
JKCIUTyaTaluu B obopynosanus I'PC, otaensHO
TEXHOJIOTHYECKOT 0 Ob6ecneuenne Hkcmnyatanuu | crosmux ['PII, y3moB yuera u
000pyI0BaHUs TEXHOJIOTMYECKOI0 penyLMpOBaHUs ra3a B
ra3zopacnpeenuTeIbHbIX 000pya0BaHUS I'PC, | 3a1aHHOM TEXHOJOTHYECKOM
CTaHLMUU, OTHEIBHO CTOAWMX | OTACNbHO  crosmux ['PII, pexuMe
ra3operyisiTOpHbIX IYHKTOB, | Y3JIOB ydera u
y3J10B y4era U | peayuupoBaHus rasa B/02.6
peayurMpOBaHUs rasza, OO0ecrneyeHue BHITIOTHEHUS
YTBEPKIACHHBIN IIPUKA30M paboT O TEXHUYECKOMY
MuHuctepctBa  TpyAa U 00CITYKMBaHUIO U PEMOHTY




HaumeHoBanme
npogeccuoHAJIbHBIX
cranaapros (I1C)

Koa, HauMeHoBaHHE U
YPOBeHb KBAJTU(PUKATMHU
OT®, na xoTopsle
OpPHEHTHPOBaHA
JUCIUILINHA

Kon u HaumeHoBaHue
TPYAOBbIX (PYHKUIMH, HA
KOTOpbI€ OPHEHTHPOBAHA
AUCHHUILIMHA

counanbHou 3amuTel PO ot 9
aprycta 2022 1. N476H
(3aperucTpupoBaHoO B
Muntocte PO 9 cenTsabps
2022 r., peructpautoHHbIi N
70021)

(manee - TOuP),
JTUArHOCTUYECKOMY
obcnenopanuto (nanee - J10)
TEXHOJIOTHYECKOTO
obopynosanus [’ PC, oTnensHO
crosiumx ['PII, y3110B yuera u
peAyLIMPOBAHUS raza

B/03.6
Benenue nokymenTauuu no
conpoBoxaeHuto TOuP, /10
TEXHOJIOTHYECKOIO
ob6opynosanus ['PC, oTnensHO
crosimx ['PII, y3510B yuera n
peayLMpOBaHUS raza

B/04.6
IToaroToBka NpeaIoKEHUN 10
MOBBIIICHHIO 3P PEKTUBHOCTU

SKCIUTyaTaluu
TE€XHOJIOIMYECKOI0
obopynosanus ' PC, oTnensHO
crosamux ['PII, y3m0B yuera u
peayLuupoBaHus ra3a

C

OpraHu3aiuoHHO-
TEXHHUYECKOE COTIPOBOKICHHUE
SKCIUTyaTaIlH
TEXHOJOTUIECKOTO
000py10BaHUS I'PC,
otmenbHo  crosmux  I'PII,
y37I0B ydera u
peayIUpOBaHUs Ta3a

C/01.6
KoHTpoib BbINIONTHEHUS
MIPOU3BOICTBEHHBIX
roKa3aresieu
MoJipa3esIeHUsIMU 110
JKCIUTyaTaluu
TE€XHOJIOTMYECKOI0
obopynoBanus ' PC, otnensHO
crosimx ['PII, y3110B yuera
peayLHUpOBaHUS raza

C/02.6
Opranu3anuoHHO-TEXHUIECKOE
obecnieuenne TOwuP, J10
TEXHOJIOTHYECKOr0
obopynoBanus ' PC, oTnensHO
crosimx ['PII, y310B yuera n
penylnupOBaHUs ra3a

C/03.6
Pa3zpaboTka u BHeIpeHNE
MPEUI0KEHUH 110




Koa, HauMeHoBaHHE U
Kox n HanMeHOBaHHe

HanmenoBanme YPOBeHb KBAJIUPUKALMHU N
TPYAOBbIX (YHKIMI, HA
npogeccuoHAJIbHBIX OT®, Ha koTopbIe
KOTOpPbIe OPHEHTHPOBAHA
cranaapros (I1C) OpPHEHTHPOBAHA
AUCHHUIIMHA
AMCHMILINHA

3 dexTuBHOMY U
MEePCIEKTUBHOMY Pa3BUTHIO
JKCIUTyaTaluuu
TEXHOJIOTHYECKOTO
obopynosanus [’ PC, oTnensHO
crosiumx ['PII, y3110B yuera u
peayLHMpOBaHUS raza

1.4. Komnereniuu oOywaroierocs, (GpopmMupyembie B pe3yjbTaTe OCBOCHHUS
JUCLUILIMHBI

HaumenoBanue
Koa n HaumeHnoBanue
KaTeropuu Koa n HanmmenoBanue Ilepeyens miIaHUpyeMbIX
o HHIUKATOPA A0CTHKEHHSA
(rpynmnsr) KOMIIETeH NI pe3y1bTATOB 00y4YeHH
" KOMIIETeHII U
KOMIIeTeHI U
Ha YpO8He 3HAHUL
3HATh! OCHOBHBIC IOJIOKECHUS
COBPEMEHHOW TEOPUU CTPOEHUS
aroMa, XUMHYECKOM  CBS3H,
OHCPICTUKHU u KHHCTUKHU
XUMHUYECKHUX peakuui,
XMMHYECKOTO paBHOBecHS,
TEOpHHU pacTBOpOB,
JNEKTPOXHMUH, a TaKKe
OCHOBHBIE COEIMHEHUS
9JIEMEHTOB, UX KJIACCU(PHKAIHIO
1 XUMHWYCCKUE IPEBPALICHUSA
Ha yposHe yMeHull
OINK-1.1 3uars Mé}fb' > OINPENEISTE
OIIK-1. MIPUHIAITHATHHBIC M ' pene
XMMHYECKHE CBOHCTBa
CrocobeH pemraTth 3a1a4d, | OCOOCHHOCTH o
3JIEMEHTOB 1 UX COETMHEHHH T10
OTHOCSIIHECS K | MOAENNPOBAaHUS
. nonoxkennto B I[ICD, wmx
npodeccHoHaNBEHOM MaTeMaTHYECKHX,
IIpumenenue BIMSIHUE Ha CUCTEMY,
JEATEIbHOCTH, NPUMEHSS | QU3NUECKHX M XHMHYECKHX
(dyHIaMEHTATBHBIX HarnpaBleHUe XUMHUYECKHX
N METOJBl MOJICIUPOBAHMS, | MPOLECCOB, . N
3HAaHUU B3aUMOACHCTBHU, KHCJIOTHO-
MaATEMaTUYCCKOI'O MmpeaHa3sHauYCHHBIC JIIA o
OCHOBHOHM  XapakTep Cpemsl,
aHaJu3a, KOHKPETHBIX

BO3MOKHBIE 0OOYHBIE
mporiecchl  (KOPPO3WOHHBIE U
Ip.) W TpeAacKas3blBaTh HX
BIIMSHUE Ha TEXHOJOTHYECKHN
IpoLecC, OKPYKAIOIIYI0 CPEIy
M 4YeloBeKka,  Ipeajararh
CrocoObl 3alUTHl OT HHX, a
TaKXeE IIPpUTroTaBJINBAaTh
PacTBOpBI HYKHOM
KOHIICHTPAINHX U OTIPEICIIATH €€
JTOOBIM TOCTYITHBIM METO/IOM
(TMTpoBaHWE, C  TOMOILBIO
apeoMerpa u T.1.), u3Mepsats pH
BOJTHBIX pacTBOpoB
ANEKTPOJIUTOB;

Ha YpOGHEe HAGbIKOG

€CTeCTBCHHOHAYYHBIE U | TEXHOJIOTHYECKHUX
0OIIenHKCHEPHBIC 3HAHUS | MPOIIECCOB,




HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHIIIii

Koa m HauMeHOBaHHe
KOMIIETEHIIHH

Koa m HauMeHoBaHHe
HHIMKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHust

BIIAJIETh: METOJAMU pacuera
KHUHETUYECKUX u
TEPMOJIUHAMUYECKHUX

XapaKTEPUCTUK XUMHUYECKUX
peakiui, pacuera
KOHLIEHTpalUui pacTBOpPOB U
KOJIMYECTB pearupyromux ¢
00pa3yIOMmMXCsi BEMIECTB  II0
XUMHUYECKOMY YpaBHEHHIO,
pacuera MOKa3aTest
KHCIIOTHOCTH CpEJbl, pacyuera
OJIC m OKHCIIUTEIILHO-
BOCCTAaHOBUTCIIBHBIX

MOTEHIIMAJIOB PEaKIIUn

OIIK-1.2 Vmethb
HCII0/Ib30BaTh OCHOBHbBIE
3aKOHBI IHMCIUIIINH
WHXEHEPHO-MEXaHUIECKOTO
MOJTYJIS,

Ha ypOBHe 3HAHULL

3HaTh. OCHOBHBIEC ITOJIOXKCHUS
COBPEMEHHOI TEeOpUH CTPOCHUS
aromMa, XUMHYECKOW CBS3H,
SHEPreTUKU u KHHETUKH
XUMHYECKUX peakiui,
XHMHYECKOTO paBHOBECHS,
TEOpHUH pacTBOpOB,
JIEKTPOXHMUH, a TaKxke
OCHOBHEIC COCIUHECHUS
3JIEMEHTOB, UX KITACCU(PHUKAIIHIO
Y XUMHYECKUE MPEBPAILCHHS,
Ha YyposHe YMeHUll

YMETh: OTIPENIENATh
XUMHUYECKHUe CBOICTBa
3JIEMEHTOB U UX COCIUHECHHH 10
nogoxkenntro B IICD, wux
BIIASIHHE Ha CUCTEMY,
HaTpaBJICHUC XUMHUYECKHUX
B3aMMOJCHCTBUH,  KHUCIOTHO-
OCHOBHOM  XapakTep Cpe.bl,
BO3MOYKHBIC MOOOYHEIE
MpoLecChl  (KOPPO3UOHHBIE W
Ip.) W TpeacKasplBaTh UX
BIMSHHE HA TEXHOJOTHYECKUI
MPOIIECC, OKPYKAIOIIYIO CPEdy
u YenoBeKa, mpeJyIarath
CIOCOOBI  3alUTBl OT HHUX, a
TaKxKe MIPUTOTABJINBATH
pacTBOpPBI HYXHOM
KOHIIEHTPAIIMU B OTIPEACIISATH €€
JFOOBIM JIOCTYITHBIM METOZIOM
(THTpOBaHWE, C  TIOMOIIBIO
apeoMeTpa H T.1I.), u3MepsaTs pH
BOJIHBIX pacTBOpoOB
3JIEKTPOJIUTOB;

Ha YpOo8He HABLIKOS

BIIQJIETh: METOJaMU pacyera

KHHETHYECKUX "
TEPMOAVHAMUYECKIX

XapaKTePUCTUK  XUMHYECKUX
peaKIuid, pacuera

KOHIIEHTpaluii pacTBOpPOB U
KOJIMYECTB  pearupyroIux u




HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHIIIii

Koa m HauMeHOBaHHe
KOMIIETEHIIHH

Koa m HauMeHoBaHHe
HHIMKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHust

00pa3yIOMMXCsl BEIIECTB  II0
XUMHYECKOMY yYpaBHEHHUIO,
pacuera MOKa3aTeJst
KHCITIOTHOCTH CpENbl, pacyera
OJIC m OKHCIIUTEIIbHO-
BOCCTAHOBUTCIBHBIX
MTOTEHIIMAJIOB PEAKIIUN

OIIK-1.3 Ymers
UCTIONB30BaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLUIUINH, IpaBuiIa
IIOCTPOCHHUS  TEXHUYECKHUX
CXEM U 4epTexKen

Ha ypo6He 3HAHULL

3HATh. OCHOBHBIC IIOJIOKCHHUSI
COBPEMEHHOI TEeOpHH CTPOCHUS
aroMa, XUMHYECKOM  CBS3H,
OHCPICTUKHU nu KHUHCTUKU
XUMHUYECKAX peakiui,
XUMHUYECKOTO paBHOBecHs,
TEOpPHUH pacTBOpOB,
JIEKTPOXHMUH, a TaKxKe
OCHOBHBIC COCIMHEHUS
3JIEMEHTOB, UX KITACCU(PHUKAIIHIO
U XUMHWYCCKUE NPEBPALICHUSA
Ha YyposHe YMeHUll

YMETB! OTIPENENATh
XHMHYECKHUE CBOMCTBa
3JIEMEHTOB M UX COCTUHEHHH 110
nonoxkenntro B I[ICD, wmx
BITUSTHUE Ha CUCTEMY,
HamnpaBJieHUE XUMHUYECKHUX
B3aUMOJCHUCTBUN,  KHUCIOTHO-
OCHOBHOHN  XapakTep Cpelbl,
BO3MOXHbBIE MOOOYHbBIE
mporieccel  (KOPPO3UOHHBIE U
Ip.) W TpeacKa3plBaTh UX
BIIUSTHUE HA TEXHOJOTHUYCCKHN
MPOLIECC, OKPYKAIOUIYIO CpPEay
u YeJIOBEKa, npeanaratb
CIIOCOOBI  3alUTBl OT HHUX, a
TAKXEC IpUroTaBJINBaTh
pacTBOpBI HYKHOI
KOHIICHTPAIUH U OTIPENIEIIATH €
JHOOBIM  JIOCTYITHBIM METOIOM
(TMHTpOBaHHWE, C  TIOMOIIBIO
apeoMeTpa u T.1I.), u3MepsaTb pH
BOJTHBIX pacTBOpoB
3JIEKTPOJIUTOB;

Ha YpOBHe HABLIKOS

BIIQJIETh: METOJaMH pacyera

KHMHCTHYCCKUX n
TSPMOANHAMHNYICCKUX

XapaKTCPUCTHUK XHUMHUYCCKUX
peaKHHﬁ, pacyuera

KOHIICHTPAIlMii pacTBOPOB U
KOJIMYECTB pPEarupymoIiux u
00pa3ylonmxcsi BEIIECTB  TI0
XUMHYECKOMY ypaBHEHHIO,
pacuera MoKazaTeJst
KHCIIOTHOCTU CpEJibl, pacyera
QUC u OKHUCJIUTEIBHO-
BOCCTAHOBUTEILHBIX

MOTCHIMAJIOB PeaKIuil




HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHIIIii

Koa m HauMeHOBaHHe
KOMIIETEHIIHH

Koa m HauMeHoBaHHe
HHIMKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHust

OIIK-1.4 Bnanets
OCHOBHBIMHU METOJIaMH,
WCTIONB3YEMBIMI T€0JIOTaMH,
HHTEPIpETAAN JTAHHBIX
reo(hU3NIECKuX
HCCIIEIOBAaHUN,
9KOHOMHUYECKOTO  aHaJu3a,
HaBbIKaMU COCTaBIICHUS
paboYrx MPOEKTOB B COCTABE
TBOPUYECKON KOMAaH]IbI,

TCXHHUKO-

Ha YpO8He 3HAHUL

3HaTh: OCHOBHBIE MOJIOXKEHHUS
COBPEMEHHOI TEOpHH CTPOCHUS
aroMa, XUMHYECKOM  CBS3H,
OHCPICTUKHU u KHUHCTUKU
XUMHUYECKHUX peakuui,
XUMHUYECKOTO paBHOBecHs,
TEOPUH pPacTBOpOB,
3JIEKTPOXUMHUH, a TaKXKe
OCHOBHEBIE COEJIMHEHUS
3JIEMCHTOB, UX KITACCU(PHKAIIHIO
1 XUMHWYCCKUE IPEBPALICHUSA
Ha YyposHe YMeHUll

YMETB! OTIpeNeNITh
XHMHYECKHUE CBOMCTBa
3JIEMEHTOB M UX COCTUHEHHH 110
nonoxkenntro B I[ICD, wmx
BIIMSTHUC Ha CUCTEMY,
HampaBJieHUE XUMHUYCCKHUX
B3aUMOJCUCTBUN,  KHUCIOTHO-
OCHOBHOI  XapakTep Cpensl,
BO3MOXHBIE MOOOYHBIE
mporieccel  (KOPPO3WOHHBIE U
Ip.) W TpeAcKa3plBaTh WX
BIIMSIHAC HAa TEXHOJOTUYCCKUHN
MPOLIECC, OKPYKAIOUIYIO CpPEay
u 4eJoBeKa, npeanarathb
CIIOCOOBI  3alUTBl OT HHUX, a
TaKXeE IIPpUroTaBJINBaTh
PacTBOpBI HYKHOM
KOHIICHTPAIIH U OTIPENIEIIATE e
JFOOBIM JIOCTYITHBIM METOJIOM
(TMTpoBaHWe, C  TOMOILBIO
apeoMeTpa u T.1.), u3MepsaTs pH
BOJIHBIX pacTBOpoOB
JJEKTPOJIUTOB;

Ha YpOBHe HABLIKOG

BIAZIETh. METOJAaMM pacueTa
KHHETHYECKUX "
TEPMOANHAMUYECKIX

XapaKTepPUCTUK  XUMHYECKUX
peaKIuid, pacueta

KOHIICHTPAIlUil pacTBOPOB U
KOJIMYECTB pEarupymoIux u
00pa3yIonmmxcsi BEMIECTB  TIO0
XHUMHYECKOMY ypaBHEHHIO,
pacuera oKas3areJst
KHCIIOTHOCTU CpEJibl, pacuera
OJIC wu OKHCIIUTEITLHO-
BOCCTAHOBUTEILHBIX

MOTCHIMAJIOB PeaKIuit

OIIK-1.5 Bnanets | na yposne 3nanuii
HaBBIKAMHU JIEIOBOTO | 3HATh: OCHOBHBIC ITOJIOKECHUS
B3aUMOJENCTBUS C | COBPEMEHHOI TEOPUH CTPOCHUS
CepBHCHONH  ciyxOoW W | aTOMa, XHMHYECKOH  CBS3H,
OLICHUBATh UX PEKOMCHIALNH | YHEPICTUKH " KHHETUKH
c Y4EeTOM | XMMUYECKUX peaxiuii,
9KCIEPUMEHTAILHON padOThl | XMMHYECKOTO paBHOBecHS,




HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHIIIii

Koa m HauMeHOBaHHe
KOMIIETEHIIHH

Koa m HauMeHoBaHHe
HHIMKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHust

TEXHOJIOTUYECKOTO
MpeANpPUSITAS

oTzea

TEOpUH pacTBOpOB,
JIEKTPOXUMUH, a TaKxKe
OCHOBHBIE COEIMHEHUs
3JIEMEHTOB, HX KIaCCHU()UKAIIHIO
1 XUMHUYCCKUE IPEBPALICHUA
Ha ypoGHe YMeHuUll

YMETB! ONpeNeNniTh
XUMHYECKHE CBOMCTBa
SJIEMEHTOB U UX COETUHEHUH O
nonoxkennto B I[ICD, wmx
BIIMSIHUE Ha CUCTEMY,
HanpaBJICHUEC XUMHYCCKUX
B3aUMOJCHUCTBHI,  KHCJIOTHO-
OCHOBHOM  XapakTep Cpensl,
BO3MOYKHBIE moOoYHBIE
mpouecchl  (KOppO3MOHHBIE U
Ip.) W TpeAacKas3blBaTh  HX
BIMSIHAE Ha TEXHOJIOTMYECKUN
MPOIIECC, OKPYXKAIOIIYIO CPedy
u YyeroBeKa, npeJyIarath
CIOCOOBI 3aIUTBl OT HHX, a
TaKKe IIPUTOTaBIINBATh
PacTBOpBI HYKHOI
KOHIIEHTPALH U ONPENENATh €€
JTOOBIM  JTOCTYITHBIM METO/IOM
(TuTpoBaHME, C  IOMOIIBIO
apeoMmerpa H T.1.), u3mepsats pH
BOJIHBIX pacTBOpoB
AJIEKTPOJIUTOB;

Ha yPOBHE HABLIKOE

BIAJETh: METOJAMH pacyera
KHHETHYECKHUX u
TEPMOANHAMHYECKHUX
XapaKTEepPUCTUK  XUMHUECKUX
peakuui, pacuera
KOHLIEHTpalUld pacTBOPOB U
KOJIMYECTB pearupyromux ¢
00pa3yIoOMmMXCsl BEMIECTB  II0
XUMHYECKOMY YPaBHEHHIO,
pacuera noKasarens
KHCIOTHOCTH CpElbl, pacdera
OJC mu OKHCIIUTEIILHO-
BOCCTAHOBUTEIBEHBIX
OTCHLIMAJIOB peakLui

Hcnons3oBanue
HHCTPYMEHTOB u
000py10BaHUs

OIIK 4.

Cnocoben MIPOBOAUTD
HU3MEpeHHUs u
HaOJII0ICHHS,
00pabaThIBaTh u
MIPEACTABISTh
IKCTIEPUMEHTAIIbHBIC
JIAHHbIC

OIIK-4.1 3Hatb
TEXHOJIOTUIO COIOCTABICHUS
MIPOBEACHUS THUITOBBIX
9KCIEPUMEHTOB Ha
CTaHJapTHOM 000pPYAOBaHHUU
B naboparopun WU  Ha
TIPOM3BOJICTBE,

Ha ypoGHe 3HaHUll

3HaTh: DBiusHWe pa3nU4YHBIX
XUMHYECKHX COEIMHEHHH Ha
OpraHu3M 4eoBeKa U
OKpy>Karollyto cpeay; IIpasuna
paboTsI B XMMUYECKO
naboparopuu; XUMUYECKUE
METOBI HEUTpanu3aluuu
BpenHbIX BemiecTB; OCHOBHBIE
¢usmueckne W XMMHYECKHE
CBOWMCTBA KOHCTPYKIHOHHBIX U
SKCIUTyaTalluOHHBIX
MaTepHuaaoB

Ha YpOGHE YMeHUl
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HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHIIIii

Koa m HauMeHOBaHHe
KOMIIETEHIIHH

Koa m HauMeHoBaHHe
HHIMKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHust

yMeTh: Penate THIIOBEIC 3a1a4n
MO JIOIYCTUMOMY COZEPKaHUIO0
BPEIHBIX BEUIECTB B BO3AyXe
paboucii 30HbI, CTOYHBIX BOJAX
u MOYBE B X0Je
npodeccrnoHaIbHOM

TIeSITeTTHHOCTH; OrneHnBaTh
pe3ynpTaTel W BBHIOWpATH
ONTHMAIBFHOE pEIICHHE IMpHU
pa3paboTke Mep 1Mo 0e30macHOM
pabote c BPEIHBIMU
BCIICCTBAMU u 3alIUuTe oT
BO3MOX>XHBIX HOCHC}ICTBI/II\/’I
aBapuil B Xoze
npodeccrnoHaIbHOM

nestenbHOCTH;  KoMrekcHO
000CHOBBIBAThH BBIOOD
KOHCTPYKIIMOHHBIX "
IKCIUTYaTaI[HOHHBIX

MaTre€prajioB Ha OCHOBAHUH HX
XUMHYECKUX CBOMCTB,
OIICHUBATh  pPE3yNbTaThl |
BEIOMpATH ONTHMAITEHBIC
KOHCTPYKIIMOHHBIC MaTEePHAIIBI
Ha ypOBHEe HABLIKOG

BIIAJICTh! Hagbikamu
MIPOBEJCHUS aHaJM3a,
KOMIUJIEKCHOTO ~ 0OOCHOBaHUS
NIPUHUMAEMBIX pelIeHuH,
CaMOCTOSTEIEHOTO TTOVCKa
nmyTen OpraHu3anuu
MEpONPUATHH 10 Oe30macHoH
pabote c BpEIHBIMU
BEIIECTBAMH M  3alllUTe OT
BO3MOKHBIX TIOCIEICTBUI
aBapuii B Xozae
npodeccnoHaTbHOM

JIeATEITHLHOCTH, MeTtonamu
OIICHKHA CBOWCTB XHUMHYECKIX
BEIIECTB U  KOMIUICKCHBIM
TIOTXOIOM K mooopy
9KCIUTYaTaI[HOHHBIX "
KOHCTPYKIIMOHHBIX MaTepHajoB
JUIS IPOEKTHPYEMBIX OOBEKTOB;

OIIK-4.2 YMmers
0o0pabaTbIBaTh  pe3yJbTaThI
Hay4HO-HMCCIIEI0BATENBCKOM
JeSITENIbHOCTH,  HMCIOJb3Ys
CTaHIapTHOE O00OpYIOBaHUE,
npuOOPHI ¥ MaTEPHAIIBI,

Ha ypoGHe 3HaHUll

3Hate: [lpaBmma paboTel B
XUMHYECKON nmaboparopuu;
XuMH4ecKue METOJIBI
HeWTpanu3anun BPEIHBIX
BEILECTB; OcHOBHBIE
¢usnueckue W XMUMHUYECKHE
CBOMCTBA KOHCTPYKLMOHHBIX U
9KCIUTYaTal[HOHHBIX
MaTepuanoB

Ha YpoGHe YMeHUll

YMETh: OLCHHUBATh PE3YJbTAaThI
U BBIOMpaTh  ONTHUMAIbHOE
pelieHue Ipu pa3paboTKe Mep
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HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHIIIii

Kox u HammeHoBaHue
KOMIIETEHIIHH

Koa m HauMeHoBaHHe
HHIMKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHust

mo Oe3omacHO paboTe C
BPCIHBIMU  BCIECTBAMH U
3alIuTe or BO3MOKHBIX
MOCJIEICTBUI aBapuili B XoJie
npodeccnoHaTbHOM

JesrensHocTH;  KomrekcHo
000CHOBHIBATh BEIOOp
KOHCTPYKIIHOHHBIX u
IKCIUTYaTAI[HOHHBIX

MaTepHaJiOB Ha OCHOBAaHUH WX
XUMHYCCKHX CBOWCTB,
OLICHUBATL  PE3YJNbTATBl WU
BBI6I/IpaTB OIITUMAJIBHBIC
KOHCTPYKIIMOHHBIE MaTEpHAITBI
Ha YPOBHE HABIKOG

BIafeTh: MeTofaMHu  OLCHKU
CBOHCTB XMMHYECKHX BEIECTB
U KOMIUICKCHBIM IIOAXOJIOM K
noAOOpy AKCIUTyaTallMOHHBIX U
KOHCTPYKIIMOHHBIX MaTE€pUajloB
JUIS IPOCKTHPYEMBIX OOBEKTOB;

OIIK-4.3 Bmagers
TEXHUKOMN
JKCIICPUMCHTUPOBAHHS C
HCIOJIB30BaHUEM IMaKETOB
porpaMm

Ha YpOgHe 3HaAHULL

3HaTh: OCHOBHBIC (hHU3WYCCKHE
u XUMUYECKHE CBOICTBa
KOHCTPYKIIMOHHBIX u
JKCIUTYaTAlAOHHBIX
MaTepHaJioB

Ha yposHe YMeHUll

YMETb: KommnnekcHo
000CHOBHIBATh BEIOOp
KOHCTPYKIUOHHBIX u
IKCIUTYaTAHOHHBIX
MaTepHaJioB Ha OCHOBAaHUH HX
XUMHUYECKHX CBOIICTB,
OIICHUBATh  PE3yJIbTaThl U
BBIOUpATH ONTHMAJIbHBIE
KOHCTPYKLIMOHHBIE MaTEpHaIIbI
Ha YPOBHE HABIKOG

BIAZETh: MeTomaMu  OIEHKH
CBOMCTB XMMHYECKHMX BEILECTB
U KOMIUIEKCHBIM TOIXOA0OM K
no00py 3KCILTYyaTAIIMOHHBIX U
KOHCTPYKIIHOHHBIX MaTCPHUAIOB
JUTS IPOCKTHPYEMBIX O0BEKTOB;

2. Mecto nucuuninnbl B cTtpykrype OITOII

Hucrmmumnaa «Xumus» b1.JI(M).b.14 peanusyercs B pamkax 00s3aTeIbHOM
yactu brioka 1 «/lucuummmael (MOyJis1)» MporpaMMbl OakajgaBpHuaTa.

JlucrumuirnHa IpernoaeTcst 00yJaromuMes o o4Hou ¢hopme — Bo 1 cemecTpe, 1Mo
OYHO-3a09HOH (hopMe — BO 2 ceMecTpe.

JucrumumHa  «XuUMUS»  SBISICTCS  HadaJdbHBIM  dTamoMm  (opmMupoBaHus

komnerenuuid OIIK-1, OIIK-4 B npouecce ocsoenust OITOIL.

JucunminHa «XUMUSD» OCHOBBIBAETCS HAa 3HAHUSAX, YMEHMSX M HaBbIKax,
NPUOOPETEHHBIX MNpPU K3YYEHUU AUCHUIUIMH: Maremaruka, ®dusuka, um sBusercs
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MPEAIIECTBYIONMIEH /ISl U3yUYeHUs TUCUUTUTNH: XuMus HedTH U ra3a, TeopeTrudeckas
MexaHuka, CoNpoTHBIEHHE MaTEpHATIOB, MeTpoJorus, CTaHJapTU3auus W
ceptupukanus, OIEKTPOTEXHUKAa M OJEKTpOHUKa, TemmoTexHuka, VYueOHnas
IIPAaKTHKA: O3HAKOMHTEJIbHAS NpPakTHKa, ['ocylapCTBEHHass WTOrOBas aTTECTALIHS:
IOATOTOBKAa K CHade M cJada TrOoCyAapCTBEHHOIO 3K3aMeHa, [ ocynapcTBeHHas
WUTOTOBAsl aTTECTAlMs: BBIIIOJIHEHUE, MOJATOTOBKA K IPOLEAYpPE 3alIUThl U 3aIlUTa
BBIITYCKHOM KBaNU(UKAITMOHHON PabOTHI.

®opMoll MPOMEKYTOUHOM aTTECTAMU 3HAHUNA 00ydaeMmbIX MO OYHOM (opme

3a4yeT B 1-M cemecTpe, o OYHO-3a09HOM (popMe 3a4eT B 2-M ceMecTpe.

3. O0beM IHCHUIIIIHHEI
ouHas (opma oOydeHHS:

Buj yyeOHo# paGoThI 10 IMCHUIIHHE Bcero B 3.e. n yacax Cemectp 1
B Yacax
Oomasi Tpy10éMKOCTb 1M CUMIINHBI 2 3.6, -72 aK.uac 72 aK.gac
Konmakmmnasn paboma - Ayoumopnuie 3auamus 32 32
Jlexyuu 16 16
Jlabopamopnuvle 3anamus 16 16
Cemunapsi, npakmuieckue 3aHAmMus - -
Koncynomayus - -
Camocmosamenvnas paboma 40 40
KypcoBasi padota (KypcoBoii IpoeKT) - -
Buja npoMe:xyTo4HOM aTTecTANMU 3auer 3auer
OYHO-3a04Has popma OOyUECHUS:
Buja yueoHoli padoThI MO0 TUCIUTIIIHHE Bcero B 3.e. H yacax Cemectp 3
B Hacax

Oo0mas Tpy10€MKOCTb THCUUILINHBI

2 3.e. -72 ak.4ac

2 3.e. -72 ak.yac

Konmaxmmnasa paboma - Ayoumopnsie 3auamus 18 18
Jlexyuu 8 8
Jlabopamopnvie 3ansamust 10 10
CemuHnapsi, npaxmuyeckue 3aHamus - -
Koncynemayus - -
Camocmosamenvnasn paboma 54 54
KypcoBasi padota (KypcoBoii nmpoeKT) - -
Buja npoMe:xyTO4YHOM aTTeCTALMU 3auer 3auer

4. Coaep:xxaHue IMCHUIUINHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aesam)
JUCHMIUIMHBI € YKa3aHMeM HX 00beMOB (B aKaJeMHMYeCKHMX 4acax) M BH/IOB

y4eOHBIX 3aHATHI

4.1. Y4eOHO-TEeMATHUYECKUH MJIAH

OuHas hopma oOyUdeHHs

TpyaoeMkocTh B 4acax

CeMHHAaphI U

Kog
KonTakTHas padbora —
HaunmeHoBanue Tem (pa3uesioB) AynuTtopHas padoTa HHAKKATOpa
Y. P CaMOCTOSITEND OCTHKEHMIt

JeKny | 1abopaTOpHEI Hast paboTa

nu € 3aHATHA

MPaKTUYECKUE KOMIICTCHIIM N

3aHATHUSA
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1. OCcHOBHBIE MMOHSTHS U 3aKOHBI OIIK-1.1,
xumud. [lepuoandeckas cuctema OIIK-1.2,
J.M. Menneneesa. CtpoeHue OIIK-1.3,
aToMa U CTPOEHUE MOJIEKYJI U ) i 10 OIIK-1.4,
BEILIECTBA. OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
2.XuMuueckas TEpMOAMHAMMUKA. OIIK-1.1,
XuMmudeckas KHHETHKA. OIIK-1.2,
Xumuueckoe u Gpa3zoBoe OIIK-1.3,
paBHOBECHE. OIIK-1.4,
4 - 10 OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
3. O0uue cBOMCTBA PaCTBOPOB. OIIK-1.1,
JlucniepcHble U KOJUIOUIHBIE OIIK-1.2,
cuctemsbl. PacTBopbI OIIK-1.3,
HEJIEKTPOJIUTOB U JIEKTPOJIUTOB. OIIK-1.4,
4 - 10 OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
4.0KucIuTeNHHO- OIIK-1.1,
BOCCTaHOBUTEIIbHBIE PEAKIIUH U OIIK-1.2,
AIEKTPOXUMHUUYECKHUE MPOIECCHI. OIIK-1.3,
OIIK-1.4,
6 - 10 OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
Koncynpranuu -

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
Kontposs (3auer) - - OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

UToro 32 40
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04HO0-3204Hasi Gopma o0yUeHus

HaunmeHoBanue Tem (pa3aesnoB)
AUCHUIIJINHBI

TpynoeMkocTh B yacax

KonrakTHas pabora —
AynutopHas pabora

JIEKLIN
"

11a60paTOPHEL
€ 3aHATHS

CEMHUHAPBI U
TIPAKTUYCCKUE
3aHATHA

CaMOCTOSATEIh
Hast paboTa

Kox
WHIAKATOpa
JIOCTYKCHHI

KOMITETEHIIMH

1. OCHOBHBIE ITOHSTHS U 3aKOHBI
xumud. [lepronndeckas cucrema
J.M. Menneneesa. Ctpoenue
aToMa M CTPOEHHE MOJIEKYJI U
BEILECTBA.

13

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

OIIK-4.3

2. XuMHU4ecKasi TEPMOAMHAMHUKA.
XuMuyeckass KHHETHKA.
Xumuaeckoe u pazoBoe
paBHOBECHE.

13

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

OIIK-4.3

3. OOuime cBoiicTBa pacCTBOPOB.
JlucriepcHbIe ¥ KOJIJIOUTHBIC
cucreMsl. PacTBopbl
HE3JIEKTPOJINTOB M JICKTPOIIUTOB.

14

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

OIIK-4.3

4.OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIC PEAKIIUU 1
AJIEKTPOXUMHUUYECKHE TPOIECCHI.

14

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

OIIK-4.3

Koncynpranum

Kountpous (3auer)

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

OIIK-4.2,
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OIIK-4.3

UToro 18 54

4.2. Conep:xanue QUCHHUIIMHBI

Tema 1. OcHoBHbBIC MOHATHS U 3aKOHbI Xumuu. Ilepuognueckas cucrema J[.H.
MengeneeBa. CTpoeHre aToMa M CTPOEHHE MOJIEKYJI U BelllecTBA.

KBanToBo-Mexanuueckas moaenb aroma. KopnycCkysspHO-BOJIHOBBIE CBOMCTBA
gactull. KBaHToBBIe uymcia. ATOMHas opOutanb. PacrpeneneHue 53JI€KTPOHOB B
MHOTr02J1eKTpOHHBIX aromax. [Ipunuumn Ilaymu. IlpuHuun HauMeHbIIEH SHEPIrUU.
[TpaBuno Xyunpa. [IpaBuno KiedkoBckoro. s-, -p,-d-u f-a37eMeHTHI.

@opMyNMpoBKa INEepUOaUYEcKoro 3akoHa. CTpykTypa NepHOIUYECKOU
CUCTEMBI 3JIEMEHTOB. 3aKOHOMEPHOCTU U3MEHEHUS B MIEPUOJAX U rpynmnax aTOMHOTO
paanyca, SHEPrUM HOHU3ALWH, CPOJCTBA K DJIEKTPOHY, 3JIEKTPOOTPULATEIIBHOCTH,
METAJUIMYHOCTHU 151 HEMETAJIINYHOCTH, OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU
CIIOCOOHOCTH aTOMOB, KUCJIOTHO- OCHOBHOM IIPUPOABI OKCUJOB U THIPOKCHIOB.

CymHocTs 00pa3oBaHMsl XUMHYECKOM CBSI3U. THUIBI XUMHYECKOW CBSI3U:
KOBQJICHTHAsi, MOHHAas M MeTauimdeckas. [uOpumuzanus aTOMHBIX OpOUTAJICH.
OcHOBHOE U BO30YKIEHHOE COCTOSIHME aTOMOB. OCHOBHBIE THIIBI TMOPHIU3ALUU.
[IpocTpaHCTBEHHOE PACIIOIOKEHUE ATOMOB B MOJIEKYJIAX.

Cuiibl MEXKMOJIEKYJIIPHOTO B3auMoencTBUs. Bonopoanas cBsizb. Cuibl Ban-
nep-Baanbca. JJOHOpHO-aKIENITOPHOE B3aUMOIEUCTBUE MOJIEKYIL.

Tema 2. XumMuuyeckasi TEpMOAUHAMHUKA., XMMHUYECKAsI KHHETHUKA. XHUMHUYeCKoe U
(¢a3zoBoe paBHOBecHe.

DHepreTrka M HampaBiIeHHE XUMUYECKUX peakuuil. TeruoBon sddekt
XuMuyeckux peakuuid. 3akoH ['ecca um ero cneactBus. IloHsTue crangapTHOM
SHTANBNUKM OO0pa3oBaHus BemecTBa. Pacuer TermoBoro sddexkra XuMHUYECKON
peakuuu. [lonsiTus cBoOomHOW »Hepruum [mOOca W IHTpONUHU, WX CTaHIAPTHHIC
3HaueHns. CBOOOHAS HHEPTUs KaK KPUTECPUN HAMPABICHUS XUMHUYECKUX PEAKIIUM.
Pacuet u3MeHeHus: CBOOOHOM SHEPTUU B XUMHUECKUX PEAKIIMIX.

Kunetnka XWMHYECKHMX peaknuid U XuMHA4Yeckoe paBHoBecue. Ilonsitue
CKOPOCTH XMMUYECKUX peaklMil. 3aKOH JEHCTBYIOIIMX Macc. BiausiHue Temmeparypsl
Ha CKOpPOCTb XHMHYECKMX peakuuil. YpaBHeHUE AppeHuyca. XUMHUYECKOE
paBHoBecue. Ilpunnun Jle-lllarense — bpayHa u ero nmpuMeHeHUE Ui OLEHKU
BIIUSIHUSA PA3TUYHBIX ()AaKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

Tema 3. O0mue cBoiicTBa pacTBOpoB. /lucnepcHble M KOJJIOUIHbIE CHCTEMBbI.
PacTBOpBI HEAIEKTPOJIMTOB U 3JIEKTPOJIUTOB.

CoiicTBa pacTBopoB. Knaccudukaius pacTBOPOB MO CTENEHU IUCIIEPCHOCTH.
CriocoObl  BBIpaKCHHSI KOHIIGHTPAIlMM PAaCcTBOPOB. PacTBOpBI JIIEKTPONHUTOB U
HEIJIEKTPOIUTOB.  DNeKTpoiauTuyeckas auccorumanus. CuiabHbele U ciaObie
ANEKTPONUTHL. 3akoH pasBeneHuss OctBanbaa. Jlucconumanus Bonbl. Bomopoansiii
nokasareisb (pH). Pacuér n skcnepumenTanbHoe onpeaenenne pH. Teopus kucior u
ocHOBaHMI. TOHHO-0OMEHHBIE peakuuu B pacTBopax. ['maponu3 coneil. OCHOBHbIE
TUIIBI THAPOJIU3a COJIEH.

[ToHsITHE O )KECTKOCTH BOJIbl, KOJMYECTBEHHASI XapaAKTEPUCTUKA KECTKOCTH BOJIBI.
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BpemeHHass U MOCTOSHHAs KECTKOCTh BOJAbI. METONbl YCTpaHEHUS KECTKOCTH.
Meronrka TIpOBENEHUS OKCHEPUMEHTAa  YMSTYEHHS  BOJABI, MCIIOJb30BAHUE
pPEareHTHOr0 METOAa ¥ HOHHOOOMEHHUKOB JIJISI yMSITYCHHUS BOJIBI HA IPOU3BOJICTBE
Tema 4. OKHCJIUTEIBbHO-BOCCTAHOBUTE/IbHbIE PEAKUUM M JJIEKTPOXMMHUYECKHE
NMPOLECCHI.

OKUCITUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMU:  ONPENCIICHUE,  CTENEHU
OKHCJIEHUSI DJIEMEHTOB, COCTABJICHUE YypaBHEHUM peakiui, Kiaccudukaius.
OCHOBHBIC OKHCIIUTEIN U BOCCTAHOBUTEIIH.

Bo3HMKHOBEHHE CKauka »3JEKTPOJHOrO IMOTEHIMada. MeTalauueckuii u
BOJOPOAHBIHN 371eKTpo1. CTaHAApTHBIN ANEKTPOAHBIN MOTeHIMAJ, ypaBHeHre HepHcTa.
[IIkana »7IeKTPOJHBIX MOTEHUIMANIOB. ['alIbBAHUYECKUN AJIEMEHT. DJIEKTPOJBUKYIIAs
CHJIa TAJIbBAHUYECKOIO AJIEMEHTA.

Koppo3us, ocHOBHBIE BHABI. XHMHUYECKas, SJICKTPOXUMHUYECKAS KOPPO3HS,
MEXaHU3MbI. METO/IbI 3aIUTHI OT KOPPO3HH.

DNEKTPONU3, AHOJHBIE M KATOJHBIE MPOLECCHhl. IIEKTPOJIM3 pACILUIaBOB U
BOJHBIX PAacCTBOPOB JJIEKTPOIUTOB. 3akoHbl Papanes. IIpakrndeckoe nmpuUMEHEHHE
ANEKTPOIU3A.

5. Y4eOHo-MeToamyeckoe olOecmedyeHHMe CaMOCTOSTEJbHOH PadoThI
CTY/ICHTOB

CaMmocTrosTenbHass paboTa MPOBOJUTCS C LEJIbK: CHCTEMATH3alUuU U
3aKpEIUICHUs IIOJIYYEHHBIX TEOPETUYECKUX 3HAHUW M TNPAKTUYECKUX YMEHUU
oOyuyaroumxcs; yrIyOJeHUs W pacIlUpeHHs] TEOPETHMYECKHUX 3HAHUM CTYJIEHTOB;
dbopMupoOBaHUsS YMEHHH HCIONb30BaTh HOPMATHBHYIO, IPaBOBYIO, CIIPaBOYHYIO
JOKYMEHTAIMIO, YUeOHYIO0 U CIIEHUaTIbHYIO JIUTEPaTypy; Pa3BUTHS MO3HABATEIbHBIX
CIOCOOHOCTEM M aKTMBHOCTH  OOYyYalolUXCA: TBOPUYECKOM  WHHUIIMATHBBI,
CaMOCTOSITEIBHOCTH, ~ OTBETCTBEHHOCTH,  OPraHU30BAaHHOCTH;  (OPMHUPOBAHUE
CaMOCTOSATEILHOCTH MBILJIEHUS, CIIOCOOHOCTEM K CaMOpa3BUTHIO,
COBEPILIECHCTBOBAHUIO M CaMOOpraHu3auuu; (QopMupoBaHus NpodhecCHOHATbHBIX
KOMITIETEHLIU; Pa3BUTHIO UCCIIEI0BATENbCKUX YMEHUHN CTYIE€HTOB.

@®opMbI U BHJIBI CAMOCTOSITEIbHOM pabOThl CTYJEHTOB: YTEHHE OCHOBHOM U
JIOTIOJIHUTENIBHOM  JIUTEpaTypbl — CaMOCTOSITEIbHOE M3yuy€HUE MaTepuana 1o
PEKOMEHIYEMBIM JINTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEUHBIM KAaTaJOrOM,
CaMOCTOSITENIBHBI MOA00pP HEOOXOAMMON JUTEpaTyphl; paboTa cO CcIOBapeM,
CIPaBOYHMKOM; TIOMCK HeoOxoaumon wuHpopmanuu B cetu VHTepHer;
KOHCIIEKTUPOBAaHUE HCTOYHUKOB; pedeprupoBaHUE HCTOYHUKOB; COCTABIICHUE
AHHOTALMM K MIPOYUTAHHBIM JINTEPATYPHBIM MCTOYHHUKAM; COCTABJICHHUE PELIEH3UN U
OT3bIBOB Ha NPOYMTAHHBIM MaTepHall; cCOCTaBlieHHe 0030pa MyOJIMKAlMi M0 TeME;
COCTaBJIeHME M  pa3paboTKa TEPMUHOJOTHMYECKOTO  CJIOBapsi;  COCTaBJIEHUE
XPOHOJIOTMYECKOW Tabmuupl; cocTtaBieHue Oubamorpaduu (Oubiuorpaduueckoit
KApTOTEKH); TMOArOTOBKA K PA3JIMYHBIM (QopMaM TeKyIlIled Hu MpPOMEXYTOUHOU
arrecTalii (K TECTUPOBAHMIO, KOHTPOJBHOM paboTe, 3a4eTy); BBINOJIHEHUE
JOMAIlIHUX KOHTPOJIbHBIX padoOT; CaMOCTOSITENHHOE BBINOJIHEHHE MPAKTUUYECKUX
3aJlaHui PenpOAYKTUBHOTO THUMA (OTBETHI HAa BOIPOCHI, 3a/1a4, TECThI; BHIIOJHEHUE
TBOPYECKHUX 3a/1aHU).
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TexHonorus opraHu3ay CaMOCTOATEIBLHON Pa0OTHI 00YUYaIOIIUXCS BKIIIOUAET
UCTIOJIb30BaHUE HMH(POPMAIMOHHBIX U  MaTepHAIbHO-TEXHUYECKUX  PECypCoB
00pa30BaTEIbHOr0 YUpPEXKACHHUS: OMOIMOTEKY C YATAJIbHBIM 3aJI0M, KOMIIBIOTEPHbIE
KJIACChl C BO3MOXHOCTbIO paboTel B HHTepHer; ayautopuu (KJacchl) s
KOHCYJIbTALIMOHHOM J1€SITEIbHOCTH.

Ilepen BeIMOIHEHUWEM OOYYAIOUIMMUCS BHEAYJUTOPHON CamMOCTOSATEIbHOM
paboThl MpenojaBaTeib MPOBOJUT KOHCYJIbTHPOBAHUE IO BBIMOJHEHHUIO 3aJIaHUs,
KOTOpbI BKJIIOYAET 1edb 3aJaHusi, €ro COJEp)KaHMs, CPOKU BBINOJHEHUS,
OpPUEHTUPOBOUYHBIA 00BEM PabOThI, OCHOBHBIE TPEOOBAaHUS K pe3yjibTaTaM padoThI,
KpUTEpUU OLEHKU. Bo BpeMs BbINOJHEHUS OOYYalOUIMMUCS BHEAYAUTOPHOM
CaMOCTOSITENILHOM padOoThl M IPU HEOOXOAUMOCTH IPEINOAABATENb MOKET TPOBOJUTH
VHIUBUYAJIBHBIE U TPYNIOBBIE KOHCYJIBTALMH.

CaMmocTtosTenbHass paboTa MOXET OCYIIECTBISITbCS HMHIMBUIYAIBbHO WIIU
rpynmnaMu o0ydyaroumxcs B 3aBUCUMOCTU OT LEIH, 00beMa, KOHKPETHON TeMaTHKU
CaMOCTOSITENTEHOM pabOThl, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUH 00yUYaOLIUXCA.

KoHTpone  caMocTosiTeNnbHOM ~ pabOThl  CTYJEHTOB  MpPEIyCMaTpHUBAET:
COOTHECEHHUE COACPKAHUS KOHTPOJIS C LEeIIMHU 00y4eHHsI; 00bEKTUBHOCTh KOHTPOJIS;
BAJIUAHOCTh KOHTPOJIS (COOTBETCTBHE NPEABABISIEMBIX 3aJaHUd TOMY, YTO
MpearnoyiaraeTcsi MpOBEpUTH); AU EpeHIHAIUI0  KOHTPOJIbHO-U3MEPUTEIBHBIX

MaTepHaJioB.
@OopMBbI  KOHTPOJSI CaMOCTOSATEIBHOM paboThl: MPOCMOTP U IpOBEpKa
BBITIOJIHEHUS ~ CaMOCTOSATENBHOM  paboThl  TIpemojaBaTeieM;  OpraHu3aIus

CaMOTPOBEPKH, B3aMMOIIPOBEPKH BBHIMIOJHEHHOTO 3aJ[aHUsl B TPYIIIE; OOCYXKICHUE
pe3yIbTaTOB BBHIOJTHEHHOW PabOThl HA 3aHSITHH; MPOBEJCHUE MHUCHMEHHOTO OIPOCa;
MPOBEICHUE YCTHOTO OIMPOCa; OpraHu3alus € TMPOBEJACHUE WHINBUIYAIBHOTO
co0eceIoBaHusT; OpTraHU3AINS U IPOBEJCHUE COOECEIOBaHUS C TPYTITION.

IlepeyeHb BOMPOCOB, OTBOAUMBIX Ha CaMOCTOSITEJIbHOE OCBOEHHUE
TUCHMILUTAHBI, (POPMBI BHEAYIUTOPHOI CAMOCTOATEIbHOI Pad0THI

Haumenosanue TemMm Ilepeyennb BONpocoB, OTBOAUMBIX HA @opmel
(pa3ae10B) AMCUMILIHHBI CaMOCTOSITEJILHOE OCBOEHHE BHeayUTOPHOU
CaAaMOCTOATECJIbHOHU
padoThI
1. OcuoBubie nousTust 1 | OIIK-1 Pabora ¢
3aKOHBI XMMUH. 1. DJeKTpOHHOE CTpOEHHE aToMa M CHCTEMaTHhKa | KOHCIEKTOM
[epuoauueckas CUCTEMa | XUMUYECKUX JJIEMEHTOB. IeKIHi, y1ebHOH,
JI.1. Menneneesa. 2. KBaHTOBO-MeXaHudeckas Mojeab aroma. punmun | METOAMHCCKON 1
Crpoenue aToMa u [Taynu u npaswiio XyHna. JIOTIOMHHTCIILHOR
CTPOEHHE MOJIEKYJI U 3. CTpoeHne MHOTO3JI€KTPOHHBIX aTOMOB. J;E;ﬁi?ypo“’
BEILIECTBA. 4. T'uOpuausarysi, BUIbl, TEOMETPHS MOJICKYII. TEOPETHUECKOrO
OIK-4 Marepuana,
5. Bomopomnast  cBsisb.  JIOHOPHO-AKIENTOPHOE | cpcremaTH3amus
B3aUMO/ICIICTBUE MOJIEKY L. M3y4EHHOTO
6. KommiekcHble  coelMHEHHUs. Kommiekcsl, | marepuana.

KOMHJ’IGKCOO6paSOBaTeJ'H/I, JIMTraHabI, 3apsan u
KOOpAWMHAIIMOHHOC YK CJIO KOMILICKCOB.

18



7. MeTayuinuyeckas CBS3b U METAIIILI.

8. XuMuueckas CBSI3b B IOJYOPOBOJAHUKAX H
JUDJIEKTPUKAX.
2. XuMu4deckas OIIK-1 Pa6ora ¢
TEpMOJUHAMUKA. 1. Tlomstus «cucreMay, «daza», «KOMIIOHEHT». | KOHCIIEKTOM

XUMHYecKasi KHHETHKA.
Xumuyeckoe u (hazoBoe

['oMoreHHBIC U TETEPOrEeHHBIC PEAKIINH (IPUMEPHI)
2. AKTUBHBIEC MOJIEKYJIbI, JHEPT U aKTUBAIUH.

JICKIUH, yaeOHOH,
METOINYECKOU U

paBHOBECHE. 3. IlpuunMHa 3aBHCHMOCTH CKOPOCTH XHMHYECKOif | 70N OHHTCIBHON
peakiuu ot Temreparypsl. YpasHenue Bant-I'opda ZIP{I;E BTYPOH,
4. IlpumeHnenue SJ‘IGI{CTBI/Iﬁ u3 3aKOH% I'ecca mna Teop ejme CKOTO
pacueTa SHTAJIBINNA XUMUYECKUX PEAKIIHH. Marepana,
OIIK-4 CUCTEMaTHU3aIUs]
5. Yto Takoe CTaHJApPTHBIC YCJIOBI/ISI? H3y4YEHHOT'O
6. DHTanbIMs 00pa30BaHuUs CI0KHOTO BELIECTBA Marepuaa.
7. Karanu3 wm karammsatopel. MexaHuU3M JIeUCTBUSA
KaTaJn3aToOpOB.
8. HeoOpatumebie u oOpaTrMble peakiuu (IpUMephl).
3. O6mue cBoiicTBa OIIK-1 PaGota ¢
pactBopoB. [ucnepcusie | 1. CaoiicTBa pacTBOpOB ACCOIIMUPOBAHHBIX | KOHCIICKTOM
Y KOJIJIOUJTHBIE CUCTEMBI. | DNIEKTPOJIUTOB. AKTUBHOCTD. TeKIHH, Y‘ie6£10ﬁ,
PacTBophbI 2. OcobenHoctd  BOABI  Kak  pacTBopuTens, | METOAMICCKOM 1
HERJIEKTPOIIUTOB U DNEKTPOIUTHYECKAS JUCCOIUAIUS BOJIBI JIOTIOTHATCIBHON
AJIEKTPOJIUTOB. 3.  TemnoBeile 3ddexkTsl  mpu  pacTBOPEHHU E:II;EE BTYPOH,
KPUCTAJJIMYECKOTO BEIIECTBA B KUAKOCTH. Teop eTSqu CKOTO
4. BnusHue TemmepaTypsl Ha  pacTBOPHMOCTb MaTtepuana,
KPUCTAJIJINYECKOTO BEIIECTBA B KUAKOCTH. CHCTEMATH3aIHs
OIIK-4 H3YYEHHOTO
5. JlucmepcHOCTP M JUCHEpPCHBIE  CHCTEMBI. | Marepuaa.
Knaccudukarus tucnepcHbIX CUCTEM
6. PacTBOpHMOCTBH Tra30B B )KHJIKOCTH.
7. CryneHuyarasi JUCCOLMAIMS KHUCIOT U OCHOBaHUM.
Ha npumepax muccouuanuu ¢GocGopHOH KHCIOTHI
(H5PO,) u ruapoxcuna kobanerta (I1) Co(OH)..
8. CrenmeHb W KOHCTaHTa THUApONW3a. BrusHue
TEMIEPATypbl U KOHLIEHTPALMK PacTBOPA Ha TMIPOJIU3.
4.0xucnuTenbHO- OIIK-1 Pabora ¢
BOCCTaHOBHTEIILHBIC 1. CtanapTHBINA BOJOPOIHBIHN AJIEKTPO M BOAOPOHAs | KOHCIICKTOM
peaKuyu u IIKaJIa TOTCHIMAJIOB. JICKIHH, Y‘Ie6£10ﬁ:
SIIEKTPOXUMHUYECKUE 2. TloTeHumansl  METAVIMYECKHMX, Ta30BbIX u | METOAMICCKOM 1
MIPOLIECCHI. OKHCIIUTETHbHO-BOCCTAHOBUTENBHBIX AJIEKTPOJIOB. JIOTIOTHATCIBHOU
3. IlpumeHeHwe  CTaHAAPTHBIX  AJIEKTPOIHBIX 23351 BTypot,
NOTEHUMANOB  J14  ONPEAENCHHS  BOSMOKHOCTH | 1o, ejm CCKOrO
MIPOTEKAHUS OKHCJTUTEITLHO-BOCCTAHOBUTENBHOR | \arenyara,
pcaknun. CHCTEMAaTH3aINsA
4. Kopposus o1 AecTBHEM OJTyKIal0IINX TOKOB. M3y4EHHOTO
OIIK-4 Marepuaa.

5. Meronpl 3amuTel OT KOPPO3UHU: JIETHPOBAHUE,
IEKTPOXUMUYECKas 3alHUTa, 3aIllUTHBIE TOKPHITHS.

6. lI3MeHeHHe CBOICTB KOPPO3MOHHOM  CpEabl.
WHruburopsl KOppo3uu

7. DNeKTpoau3 ¢ HEPACTBOPUMBIMHU M PACTBOPUMBIMH
aHoJaMHU
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8.
DNeKTPOXUMHUYECKHUE TOKPBITHSL.

OnekTpoxuMuyeckas  o0paboTKa  MeETaslioB.

Ixana OICHUBAHHSA OTBECTOB Ha BOIIPOCHI

IIIxana oneHNBaHUS

Kpurepuu oneHnBanmst

«OTauyHO» OO0yJarommuiicss TIIyOOKO W COJIEpP)KaTeIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOW PabOThl, HE AOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEpPHYTHIN U UCUEPIIBIBAIOIIUN XapaKTep.

«Xopouio» OOyyaromuiicss B IEJIOM pPacKpbIBa€T TEMY CaMOCTOATEIbHOU

paboThl, OJHAKO OTBET XOTS OBl Ha OAMH W3 HUX HE HOCUT
Pa3sBEPHYTOT0 U UCUEPIIBIBAIOIIETO XapaKTepa.

«Y IOBIIETBOPUTEIIBLHO»

OOyuaromuiicss B IIEJIOM PACKPBIBAET TEMY CaMOCTOSTEIbHON
paboTBl W  JIOMYCKaeT psii HETOYHOCTEH, ¢parMeHTapHO
pacKphIBaeT COJEpKAaHUE TEOPETUYECKUX BOIPOCOB HIIM UX
pacKphIBaeT COAEPIKATEIBHO, HO JONyCKas 3HAYUTEIIbHBIC
HETOYHOCTH.

«HeynoBiaeTBOPUTEIBHO

OOyuaronuiicst He BJIaJIeeT BRIOPAHHON TEMOU CaMOCTOSTEIbHON
paboThI
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6. OneHounble mMaTtepuayabl ((POHI OLEHOYHBLIX CPEICTB) JJIf NMPOBeJeHHUS TEKYLIero KOHTPOJIS yCIeBaeMOCTH,
MPOMEKYTOYHOM aTTECTALMHU 10 HTOIaM OCBOCHHMS TUCHMIIUHBI
6.1. Ilactiopt (poHa OLIECHOYHBIX CPEICTB

KonTponupyemsle pa3nessl
(TeMbI) TUCIUIINHBI

Kox u HauMeHoBaHHE KOMIIETEHIIUHA

NHnukaTop 1OCTHIKEHUS KOMITETCHITHH

HanmenoBanue
OIICHOYHOTO CPEJICTBA

OcCHOBHBbIE TTOHATHS U 3aKOHBI
XAMUU. [Tepuoanueckas
cucteMa J[.M. Mennaeneera.
CrpoeHue aTomMa U CTpOEHHUE
MOJIEKYJ U BEIIECTBA.

OIIK-1.

Crnocoben pemiarpb 3a/1a4H,
OTHOCAIINECS K MPO(ecCHOHANTBHOM
NeSTeNbHOCTH, HPUMEHSST METO/IbI
MOJICIIUPOBAHMS, MaTEeMaTHIECKOTO
aHajuu3a, ECTECTBEHHOHAYYHbIE M
OOIIEeHKEHEPHBIE 3HAHUS

OIIK 4.

CriocoGeH mpoBOAUTH U3MEPEHUS U
HaOmrofeHusi, oOpabaThiBaTh |
MPEJCTABIATh IKCIEPUMEHTAIBHBIE
TaHHbBIC

OIIK-1.1
0COOEHHOCTH
MaTEMATHYCCKUX,

3HaTh  TPUHIUIHAIBHBIC

MOJICJIUPOBAHUS
(bU3UIECKUX u
XHUMHYECKHX MPOILIECCOB,
NpeAHa3HauYeHHbIE NI  KOHKPETHBIX
TEXHOJIOTHUECKHUX MPOIIECCOB,

OIIK-1.2 VYmeTn HCIIOJIH30BaTh
OCHOBHEIC 3aKOHBI JUCIMITINH
WHXXEHEPHO-MEXaHUYECKOTO MOTYJIS,

OIIK-1.3 YMeTh HCIIOIB30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIMIIINH, npaBuia MOCTPOEHUS
TEXHUYECKUX CXEM U YePTEKEH

OIIK-1.4 Bnanets OCHOBHBIMH
METOJaMH, HCIOJIb3YEMbIMU T€0JOTaAMU,
UHTEPIPETALNN JaHHBIX Te0(pU3NIECKUX
HCCICIOBAHNM, TEXHUKO-?)KOHOMHYECKOTO
aHaau3a, HaBBIKAMH COCTaBJICHUS
pabouux MPOEKTOB B COCTABE TBOPUECKOM
KOMAaH/IBI,

OIIK-1.5 BianeTs HaBBIKAMH JICJIOBOTO
B3aUMO/ICHCTBHUS C CEPBUCHOM CITy>KOOH 1
OIICHUBATh WX PEKOMEHJAIUU C y4YeTOM
SKCMIEPUMEHTAIbHON paboThI
TEXHOJIOTHUECKOTO OT/eNa MPeTPUITUS

OIIK-4.1 3HaThb TEXHOJIOTHUIO
COTIOCTABJICHHUSI TIPOBEJICHHSI TUIOBBIX
SKCIIEPUMEHTOB Ha CTaHJIapTHOM

YCTHBIN o1mpoc,
WHAVBUyaJIbHbIE
KOHTPOJIbHBIE paboThI;

pedepart; Tect, 3a4er.




Kontponupyemebie pazneinst
(TeMbI) AUCITUTUTHHBI

KOI[ U HAUMCHOBAHUEC KOMIICTCHIIUN

Nuaukatop JOCTHXKEHNS KOMIIETCHIUN

HaumenoBanue
OLICHOYHOTO CPEJICTBA

o0opynoBaHMH B JabopaTopuu U Ha
MIPOU3BO/ICTBE,

OIIK-4.2 Ymetp o0pabaTbIBaTh
pe3ynbTaThl HAy4YHO-HUCCIEI0BATEIbCKON
NeSITeIbHOCTH, HUCHOJIb3YySd CTaHAapTHOE
obopyioBaHue, IPUOOPHI U MaTEPUAIIHI,

OIIK-4.3 Bnaners TEXHHUKOHU
9KCIIEPUMEHTHUPOBAHUS c
WCIOJIb30BAHUEM MTAKETOB IIPOrPaMM

XuMuueckas
TepMOJIMHAMUKA.
XuMuueckas
XuMmudeckoe H
paBHOBECHE.

KHWHECTHKA.
¢dazoBoe

OIIK-1.

Crniocoben pemiaTh 3a/1a4u,
OTHOCSIIHECS K MpodhecCHOHATBHOM
JACATCIIbHOCTH, HpI/IMeHSISI METOAbI
MOJICTTUPOBAHUS, MAaTEMaTUYECKOTO
aHaJln3a, CCTCCTBGHHOHay‘-IHI)IG 158
OOIIeMHKEHEPHBIE 3HAHUS

OIIK 4.

Crioco0GeH mpOBOAUTH U3MEPEHUS U
HaOmrofeHusi, oOpabarTbiBaTh |
MPEJICTABIATh JKCIEPUMEHTAIbHbBIE
JAaHHBIC

OIIK-1.1 3HaTte NOPUHIUNIHAIIBHBIC
0COOEHHOCTH MOJICITUPOBAHUS
MaTeMaTUIeCKHUX, (bU3UIECKUX n
XHUMHYECKHX MPOIIECCOB,
NMpeHa3HAYCHHbIE  JIJI1  KOHKPETHBIX
TEXHOJIOTHUECKHUX MPOIIECCOB,

OIIK-1.2 VmeTs HCITOJIH30BaTh
OCHOBHEIC 3aKOHBI THUCHMITINH
WHXEHEPHO-MEXaHUYECKOTO MOIYJIA,

OIIK-1.3 YMmeTh HCITIOJI30BaTh
OCHOBHBIC 3aKOHBI €CT€CTBEHHOHAYYHBIX
JTHUCIMITINH, npaBuia MOCTPOCHUS
TEXHUYECKUX CXEM U YepTeKEH

OIIK-14 Bnanets OCHOBHBIMH
METOJIaMH, HCIIOJIb3YEMbIMU T€0JIOTaMHu,
WHTEPIPETAIIMA JAHHBIX TeO(U3HUECKUX
HCCIIEJOBAHNI, TEXHUKO-YKOHOMHYSCKOTO
aHanmus3a, HaBEIKAMH COCTaBJICHUS
pabounx MPOEKTOB B COCTABE TBOPUECKOM
KOMaH/IbI,

OIIK-1.5 BnageTs HaBBIKAaMHU JIEJIOBOTO
B3aUMOJICHCTBHS C CEPBUCHOMN CiTy k001 1
OIICHUBATh WX PEKOMEHJAIMU C YYETOM

YCTHBIN
HHIAWBUIYAJIbHBIC
KOHTPOJIbHBIE paboThI;
pedepar; Tecrt, 3a4er.

orpoc,
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Kontponupyemebie pazneinst
(TeMbI) AUCITUTUTHHBI

KOI[ U HAUMCHOBAHUEC KOMIICTCHIIUN

Nuaukatop JOCTHXKEHNS KOMIIETCHIUN

HaumenoBanue
OLICHOYHOTO CPEJICTBA

JKCIIEPUMEHTAIbHON paboTbI
TEXHOJIOTMUYECKOT0 OT/IeJIa IPEIIPUITUS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTIOCTABJICHHS IPOBEJIEHUS THUIOBBIX
HKCHEPUMEHTOB Ha CTaHIapTHOM
obopynoBaHnd B J1abopaTopuu W Ha
MIPOU3BOJICTBE,

OIIK-4.2 YmMmetb o0OpabaThIBaTh
pe3yNbTaThl HAYYHO-UCCIIEIOBATEIbCKON
JeSITeNIbHOCTH, MCIIONb3Yysl CTaHJapTHOE
o0opyaoBaHue, MpuOOPbI U MaTEPUAIbI,

OIIK-4.3 Bnanets TEXHUKOU
IKCIIEPUMEHTUPOBAHUS c
WCI0JIb30BaHUEM IAKETOB MPOrpamMm

OOu1re cBoiicTBa PacTBOPOB.
ILI/ICHepCHI)Ie 1 KOJIJIOMJHBIC
CHCTEMBI. PactBopsI
HEJICKTPOJIUTOB u
ANIEKTPOJIUTOB.

OIIK-1.

Crniocoben pemiarb 3a/1a4w,
OTHOCSIINECS K IPO(ECCHOHATBHON
JEATEILHOCTH, TPUMEHSSI METOIbI
MOJICIIUPOBaHHs, MaTEMaTHYECKOTO
aHaM3a, CCTECTBEHHOHAYYHBIC W
OOLICHH)KCHEPHBIC 3HAHUSI

OIIK 4.

Croco0eH MpOBOIUTH U3MEPEHHS U
HaOmoneHusi, oOpabareiBaTh U
HPEJICTABISATh IKCIICPHMEHTAIbHbIC
TaHHbBIC

OIIK-1.1 3HaTe NOpPUHLUUIHAIBHBIE
0COOEHHOCTH MOJICTTHPOBAHUS
MaTEeMaTUYCCKHX, buznuecKux u
XAMUYECKHUX MPOIIECCOB,
NpeAHa3HaYeHHble  JUII  KOHKPETHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-1.2 YMeTh HCITOIB30BaTh
OCHOBHEIE 3aKOHBI JHACIUATUIMH
HWHXXEHEPHO-MEXaHUYECKOT0 MOJTYJIS,

OIIK-1.3 VmeTs HCITOJIH30BAaTh
OCHOBHBIE€ 3aKOHBI €CTECTBEHHOHAYYHBIX
JUACIUTIINH, npaBuia MTOCTPOCHUS
TEXHUYECKUX CXEM U YEPTEKEN

OIIK-1.4 Bnanets OCHOBHBIMU
METOJaMH, MCMOJIb3YEMbIMU T€0JOTaMU,
WHTEPIPETAIMN JTAHHBIX TeO(PU3MIECKUX
HCCICIOBAHNN, TEXHUKO-D)KOHOMHUYECKOTO
aHaJIu3a, HaBBIKAMH COCTaBJICHUSA

YCTHBIN
WHIUBUyJIbHBIC
KOHTPOJIbHBIE paboTHI;
pedepar; TecT, 3a4erT.

orpoc,

23




Kontponupyemebie pazneinst
(TeMbI) AUCITUTUTHHBI

KOI[ U HAUMCHOBAHUEC KOMIICTCHIIUN

Nuaukatop JOCTHXKEHNS KOMIIETCHIUN

HaumenoBanue
OLICHOYHOTO CPEJICTBA

paboYnx MPOEKTOB B COCTABE TBOPYECKOU
KOMaH/Ibl,

OIIK-1.5 BnageTs HaBbIKaMH JIEIOBOTO
B3aUMOJICHCTBUS C CEPBUCHOMN CITyXKO00H 1
OIICHUBATh WX PEKOMEHIAIUH C y4eTOM
AKCTICPUMEHTAILHON paboThl
TEXHOJIOTHYECKOTO OT/eIa PEIAIPHUITHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTOCTABJICHUS TPOBEJICHUS TUIOBBIX
JKCIIEPUMEHTOB Ha CTaH/IapTHOM
o0opynoBaHMM B JabopaTopuu U Ha
MIPOU3BO/ICTBE,

OIIK-4.2 Ymetp o0pabaTbIBaTh
pe3yNbTaThl HAy4YHO-HUCCIEI0BATEIbCKON
NESTENIbHOCTH, HWCIIONB3Yysl CTaHIApPTHOE
obopyioBaHue, IpUOOPHI U MaTEPUAIIBI,

OIIK-4.3 Bnaners TEXHUKOHU
9KCIIEPUMEHTHPOBAHUS c
WCIOJIb30BaHHUEM MTAKETOB MPOTPaMM

OKHUCIUTEITBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINU
51 ANEKTPOXUMHUUIECKUE
MIPOILIECCHI.

OIIK-1.

Crnocoben pemiarpb 3a/1a4H,
OTHOCAIINECS K MPOo(ecCHOHANBHOM
NeSTeNbHOCTH, HPUMEHSST METO/IbI
MOJICIIUPOBAHMS, MATEeMaTHYECKOTO
aHaiu3a, €CTECTBEHHOHAYYHbIE H
OOIIEeHKEHEPHBIE 3HAHUS

OIIK 4.

CriocoGeH mpoBOANUTH MU3MEPEHUS U
HaOmrofeHusi, oOpabaThiBaTh |
MIPEICTABIATh IKCIEPUMEHTAIBHBIE
TaHHbBIE

OIIK-1.1 3Hate NOpPUHIUNIHAIIBHBIC
0COOEHHOCTH MOJICITUPOBAHUS
MaTeMaTHYECKHX, (bU3UIECKUX n
XAMHYECKHUX MPOIIECCOB,
MpeAHa3HauYeHHbIE  JI1  KOHKPETHBIX
TEXHOJIOTHYECKUX TPOIIECCOB,

OIIK-1.2 VmeTs HCITOJIH30BaTh
OCHOBHEIC 3aKOHBI TACIIATUINH
WH)XEHEPHO-MEXaHUUECKOTO MOJTYJIS,

OIIK-1.3 YMeThb HUCIOJIL30BATh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
IHACIUILUINH, npaBuIia MOCTPOCHHUS

TECXHHUYCCKHUX CXEM U qepTemeﬁ

YCTHBIN
UH/IUBUAyaJIbHBIE
KOHTPOJIbHBIE paboThI;
pedepar; TecT, 3a4erT.

orpoc,
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Kontponupyemebie pazneinst
(TeMbI) AUCITUTUTHHBI

KOI[ U HAUMCHOBAHUEC KOMIICTCHIIUN

Nuaukatop JOCTHXKEHNS KOMIIETCHIUN

HamnmenoBanue
OLICHOYHOTO CPEJICTBA

OIIK-14 Bnanets OCHOBHBLIMH
METOJIaMH, MCIIOJIb3YEMbIMU T€0JIOTaMHu,
WHTEPIPETAIMA JAHHBIX T€O(U3HUECKUX
HCCIIEJOBAHMI, TEXHUKO-YKOHOMHYSCKOTO
aHaau3a, HaBBIKAMH COCTaBJICHUS
pabouux MPOEKTOB B COCTaBE TBOPUECKOM
KOMaH/IbI,

OIIK-1.5 BnageTs HaBBIKAaMHU JEJI0OBOTO
B3aUMOJICHCTBHS C CEPBUCHOMN CiIy k001 1
OIIEHUBATh WX PEKOMEHJAIMU C Yy4YETOM

9KCIIEPUMEHTAIbHON paboTbI
TEXHOJIOTMUYECKOT0 OT/IeJIa IPEAIPUITUS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTIOCTABJICHHS IPOBEJIEHUSI THUIOBBIX
IKCIIEPUMEHTOB Ha CTaH/IapTHOM
obopynoBaHnd B J1abopaTopuu W Ha
MIPOU3BOJICTBE,

OIIK-4.2 YmMmetb oOpabaThIBaTh
pe3yJIbTaThl HAYYHO-KUCCIIEIOBATENBCKOU
NESITeIbHOCTH, HWCIOJIb3ysS CTaHAapTHOE
o0opyaoBaHue, MpuOOPbI U MaTEPUAIIbI,

OIIK-4.3 Bnanets TEXHUKOU
9KCHEPUMEHTUPOBAHUS c
WCTIOJIH30BAHUEM ITAKETOB MPOrPaMM
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Jransl GopmMupoBaHus KoMneTeHnuil B npouecce ocsoenusi OINOII npsimo
CBS3aHBI C MECTOM JUCIUIUIMH B oOpa3zoBarenbHON mporpamme. Kaxmplii stam
(opMHpOBaHUsA KOMIETEHIIMHM, XapaKTepU3yeTCs ONpPEICICHHbIMH 3HAHUSMU,
YMEHUSMHU U HABBIKAMU U (MJIM) ONBITOM NPO(EeCCUOHATBHOU AEATENBHOCTH, KOTOPBIE
OLICHUBAIOTCA B IMPOLECCE TEKYIIETO KOHTPOJSA YCIEBAEMOCTH, IMPOMEKYTOUYHOU
aTTeCTAlMH MO0 JUCHUIUIMHE (IPAKTUKE) U B MPOLECCE UTOTOBOM aTTECTALIUH.

JuciumirHa « XuMus» SIBISIETCS] HAYalbHBIM 3TAallOM KOMILJIEKCA AUCIUIUIMH, B
XO0/JI€ U3yUYEHHUsI KOTOPBIX Yy cTyAeHTOB popmupyrotcs komneteHuu OIIK-1 u OITK-4.

®opmupoBanne komnereHuuu OIIK-1 HaunHaeTcss ¢ WM3ydeHHs AUCUUILIMH
«Maremaruka», «Pu3uKa», U OPOJOJDKAETCS MPU OCBOCHHM JHUCHUIUIMH «XHUMUS
HepTH U raza», «Teopernueckas mexaHuka», «CONpPOTHUBIIEHHE MAaTEPHAIIOBY,
«Y4eOHas MpakTHKa: O3HAKOMHUTENbHAs MpaKTHKa». 3aBepuiaercs (popMHpOBaHUE
yKa3aHHOW KOMIIETEHIIMM IpU NOATOTOBKE M crauu «l'ocynapcTBEHHass UTOroOBas
aTTeCTAlMs: IOJArOTOBKA K CAAa4€ U cja4ya rocyJapCTBEHHOI0 3K3aMEHa.

®opmupoBanue komrereHiuu OIIK-4 HaunnHaeTcsi ¢ U3y4eHUs JUCHUILIAHBI
«Dusnka», U NPOAOCHKAETCS MPU OCBOECHUM JUCLUILIMH «XUMHS HE(PTH U Ta3an,
«Teopernueckass MexaHuka», «CoONpoTUBIEHHE MaTepuainoBy, «Metpomorus,
CTaHAApTU3ALMS U cepTUPUKALMSI), «INEKTPOTEXHUKA U DIIEKTPOHUKAY,
«Tennorexnuka». 3aBepuiaeTcsi (HOPMUPOBAHME YKA3aHHONW KOMIIETEHLIMHU MpU
MOATOTOBKE U c1au «I oCynapcTBEHHAs UTOTOBAs ATTECTALMSA: BBIIIOJHEHHE U 3a1UTa
BBIITYCKHOM KBaNM(DUKAITMOHHON PabOThI.

Urorosast omenka cdopmupoBanHoctd kommerenuuit OIIK-1, OIIK-4
omnpezaensercss B nepuoa ['ocynapCTBEHHOM WTOTOBOM AaTTECTALIMU: BBIIIOJHEHUE U
3aIMTa BBIMTYCKHOW KBaTU(UKAITMOHHON PaOOTHI.

B npouecce n3yyeHust JMCUMILVIMHBI, KOMIIETEHIIUM TaKk:Ke GOpMUPYIOTCS
03 TAITHO.

OcHoBHbiMU 3Tanamu  popmupoBanust OIIK-1, OIIK-4 mnpu wu3zyyeHuu
mucuuminabl - B1.JI(M).b.14  «XuMmus» sBasieTcsl MOCIEIOBATEIbHOE H3y4YCHUE
COJIEP>KATENIbHO CBSI3aHHBIX MEXY COOO0M TeM yueOHbIX 3aHsATUH. M3yueHue kaxoi
TEMbI TpEANoJiaraeT OBJAJACHUE CTYJACHTAMH HEOOXOAUMBIMHU JECKPUIITOPAMHU
(cocTaBnsOIMMH) KoMIleTeHUUd. Jlig oueHku ypoBHA C(HOPMUPOBAHHOCTH
KOMIIETEHLIUA B TMpOILIECCe HM3YYECHHs AUCIUIUIMHBI TMPEIYCMOTPEHO TMPOBEJICHUE
TEKYLIEro KOHTPOJS YCIEBAaEMOCTH IO Temam (pasleiaMm) JUCUUIUIMHBL U
MIPOMEKYTOYHOM aTTECTALMU MO TUCIUIUIMHE — 3a4ET.



6.2. KoHTpoJIbHbIE 32JaHUSI U MATepPHAJIbl, HEOOXOAUMBbIE IJIsl OLIEHKH
3HAHUM, YMEHUI U HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH, XapPaKTEePU3YIOLIUX
Tanbl (POPMHUPOBAHUS KOMIIETEHIIMI B MpoLecce OCBOEHHUs 00pa3oBaTeIbHOM
MPorpamMmabl

6.2.1. KonTpoabHble Bompocsl 10 TemaM  (pa3genaM) — IJA
omnpoca/codece0BAHUA HA 3AHATHUAX

Tema (pazgen) Bompocsr

OIIK-1

1. Pemienue 3a1a4 o NpUMEHEHNIO OCHOBHBIX

3aKOHOB (OIpeesIeHHe KOJIMYeCTBa BEIEeCTBA

yepe3 MOJISIPHYIO MacCy U MOJIAPHBIA 00beEM,

3aKOH HKBHBAJICHTOB, PACUET MO0 XUMHUYECKUM

(dhopMmynam, Mo XUMUYECKUM YPaBHEHUSIM).

2. Omnpepnenenue cocraBa sjapa aroma,

COCTaBIICHUE JIEKTPOHHON (POpMyIbl aroma.

KBanTOBBIE UnCIA.

3. OOBsCHEHHE CBS3U MEXKIY IOJOKCHHEM
1. OcHOBHBIE MOHATHS M 3aKOHBI XUMHH. | 3emeHta B [ICD  u  syekTpoHHOMN

[Tepuonuueckass cucrtema JI.MI. Menneneesa. | koHGUTYpaluel ero aTOMOB.

Crpoenue aroma u crpoeHue wMosekyn u | OIIK-4

BELIECTBA. 4. CpaBHEHHE  CTENEHH  MPOSIBICHUS

METAJTUYECKUX U HEMETAJUTMYECKUX CBOMCTB.

5. Tlepuonuyeckas 3aBHCHUMOCTh BEJIMYUH

SHEPTUM HWOHU3ALMM, DJHEPIrUU  CPOJACTBA

cponcTBa K AIIEKTPOHY,

ANEKTPOOTPULIATETLHOCTH.

6. OmnpeneneHue TUIla XUMHUYECKOM CBSI3H,

M300paXKCHUE CXEMBI TIEPEKPBIBAHUS aTOMHBIX

opbutaneii U  OmIpeleleHHe TeOMETPUU

MOJICKYJIBI C YYETOM THOPHIN3AIHUNA aTOMHBIX

opOuTasnei.

OIIK-1

1. Pacuer u3MEHEHUH TEPMOAMHAMHYECKHUX

¢bynkumit  cocrosHuss  (dHTambmuu  AH,

suTpormu AS, cBoOOmHOW 3Hepruu [mdbOca

AG). DKCIEepUMEHTAJIbHOE  OIpECIICHHE

terioBoro  3ddekra  (AH), Merommka

OIIpeJeIICHHUS, n1abopaTopHoe u
IPOM3BOACTBEHHOE 00OPY/IOBAHUE.
2. Xummueckasi TepMOIMHaMHUKa. XuMudeckas | 2. Omnpenenenue 9K30- WIH

KMHETHKA. XUMHUYECKOe U ()a30BOC PAaBHOBECHE. | SHIAOTEPMHUYCCKOTO XapaKTepa peakiuH II0
BenmunHe AH.

3. [Iporno3upoBanue BO3MOKHOCTH
CaMOIIPOU3BOJILHOTO MPOTEKAHUS PEAKIIUHU 110
BeanunHe AG.

OIIK-4

4. CoctaBlieHHE KHUHETUYECKOTO YypaBHEHHS
XUMUYECKOM  peakI[uu, BBIYUCICHUS TIO
KMHETUYECKOMY YPaBHEHHUIO JEHWCTBUS Mace
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Tema (pa3aen)

Bomnpocsl

(3aBUCHMOCTh CKOPOCTH OT KOHIICHTPAIHH
pearentoB) u 1o ¢opmyine Banr-lTodda
(3aBUCHMOCTH CKOPOCTH OT TEMIIEPaTyphl).

5. OmnpeneneHue HaMpaBiICHUS CMEIICHUS
XHUMHAYECKOTO PABHOBECUS TPU HU3MEHEHUU
BHEIIHUX YCJIOBUH HAa OCHOBAaHUH IPHUHIIUIIA
Jle-Iatenbe.

6. CocraBiieHHE BBIPaXXECHUS JIJISI KOHCTAHTHI
paBHOBecusi.  Pacder  paBHOBECHBIX U
HCXOJHBIX KOHIICHTpPAIIMil BEIIECTB, pacyer
PaBHOBECHOTO COCTaBa PEaKIIMOHHOW CMECH.

u

3. O6mue cBoiicTBa pacTBOpoB. [lucnepcHble
KOJUIOUHbIE CHUCTEMBI. PacTtBopbI

HEBJICKTPOJIMTOB M DJICKTPOJIMNTOB.

OIIK-1
1. Pacyer w mepecyer KOHICHTpAIMU
pacTtBOpoB (MaccoBasi, 0ObeMHass U MOJIbHAs

J0JI4d, MOJIApHaA n HOpMaJIbHasd
KOHIICHTpAal1u, MOJIAJIBHOCTD, TI/ITp) .
3KCHepHMeHTaHBHOC OIIpCACIICHUC

KOHLIEHTpallU PacTBOPOB J1aOOPaTOPHBIMU
METOJaMHU.

2. DONeKTpoauTbl U HEIJIEKTPOJIUTHI.
Onpenenenne xapakrepa 3JI€KTPOJIUTa MO €ro
cuie (CUJIbHBIE, CPETHUE U CIIalbIe).

3. CocraBieHne BBIPaXXECHHS ISl KOHCTAHTBI
JIMICCOIIMAIIH CITa00T0 AIEKTPOIINTA, PELICHHE
3a7lad Ha pacyeT KOHCTAHT U CTENEHHU
JUCCOLMAIMM 1O  3aKOHYy  pa30aBieHUS
OcTBaNIBA.

OIIK-4

4.  CocraBineHue  HOHHO-MOJEKYISPHBIX
YpaBHEHUI peakiuil B pacTBOpe (HMOHHO-
oOMeHHOe B3aUMOJICHCTBUS MEXKIY
pacTBOpaMu 3JEKTPOJIIUTOB, TUAPOIIU3 U JP.).

5. Pacuer pH pacTBOpOB CHIIBHBIX U CIaOBIX
IEKTPOJIUTOB C YUYETOM JIUCCOLMALIUU H
TUAPOJIH3A. DKCHEepUMEHTAIBHOE
onpenenenne pH wmeromamu  BU3YyaJIbHOM
KOJIOPUMETPHUH U Mpu noMoiu pH/monomepa.

4., OKHUCIINTEIIHFHO-BOCCTAHOBUTEIBHBIE

peakuu U 3JICKTPOXUMUUICCKHUEC IIPOUCCCHI.

OIIK-1

1. OnpenesneHue cTeneHH OKUCIEHHsI aTOMOB
B COCOUHEHWH W  TPOTHO3MPOBAHUE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
COCAMHEHUI B 3aBHCUMOCTH OT CTEICHH
OKHCJIEHHsSI ~ aTOMOB  (BBICIIAsi,  HH3IIasd,
MIPOMEXKYTOUHAs!).

2. CocraBieHue 53JIEKTPOHHBIX YpaBHEHHUH
MIPOIIECCOB OKHUCIICHUSI W BOCCTAaHOBJICHUS,
paccTaHoBKa Kod(p(UIIMEHTOB B ypaBHEHHH
OKHCIIUTEIHHO-BOCCTAHOBUTEIIFHON PEaKITUH
METOZIOM JJIEKTPOHHOTO OajaHca M METOIOM
MOy pPEAKIIH.

3. IIporHo3upoBaHHe MOBECHUSI METAJUIOB B
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Tema (pa3aen) Bompocsr
JNMEKTPOXUMHUYECKOM ~ CHCTeMe 1O  HuX
MOJIOKEHUI0 B TaOIUIEe  CTaHAAPTHBIX

ANIEKTPOTHBIX MOTEHIIHAIIOB.

OIIK-4

4. CocraBieHue 3JIEKTPOHHBIX YypaBHEHHI
AQHOZIHOTO M KarogHOTO  MPOIECCOB,
OPOUCXOJAIIUX MpU paboTe XUMHUYECKOTO
HCTOYHHKA TOKa, npu KOHTaKTHOM
ANEKTPOXUMHUYECKOI KOPPO3HH, npu
ANIEKTPONIU3E BOJHBIX PACTBOPOB U 3aIHCh
obmiero paboyero ypaBHEHHUS. XUMHYECKHUMA
HKCTIIEPUMEHT T10 TPOBEACHHUIO HIICKTPOIU3a B
1a00paTOPHBIX YCIIOBUSIX, OTIINYHNE
o0opynoBaHus TSt AIIEKTPOITU3HBIX
YCTaHOBOK B ITPOU3BOICTBEHHBIX YCIOBUSX.

5. CocraBieHHE AIEKTPOXUMHUUECKON CXEeMBI
raJIbBAHUTYECKOTO 2JIEMEHTA, pacuer
AJIEKTPOTHBIX TMOTCHIUATIOB IO YPABHCHHIO
Hepucra u snexrpomsmxkymei cuibl (9C)
raJIbBAHMYECKOTO JIEMEHTA.

6. Pacuer macc (mna razoB - 00BEMOB)
BEIIECTB, BBIICISIFONIMXCS Ha JJIEKTPOAAaX B
IpoLecce AEeKTPoan3a 1o 3akony Papases.

IIkana oneHUBAHUS OTBETOB HA BONPOCHI

IITxama oneHUBaHUA

Kputepuu onieHHBaHUS

OOyuarommmiicst TIy00KO U COMIEPKaTeIbHO PACKPBIBACT OTBET Ha

«OTn4HO» KaX/Iblii TEOpeTHUecKuil BOMpoc, HE JOMycTUB omubok. OTBeT
HOCHT Pa3BEPHYTHIN U MCUEPIIBIBAIOIINMI XapaKTep.

OOyuaromuiicss B 1IeIOM PacKpbIBAET TEOPETHUECKUE BOIPOCHI,

«Xopomo» OJIHAKO OTBET XOTsI OBl HA OJMH M3 HUX HE HOCHUT PAa3BEPHYTOro U

HCYEPIBIBAIOIIET0 XapaKTepa.

((yI[OBJ'ICTBOpI/ITeJ'ILHO »

OOyyaromuiicst B IEJIOM PacKphIBAET TEOPETHUECKHUE BOMIPOCH U
JOMyCKaeT psAd  HETOYHOCTeH, (parMeHTapHO  pacKpbIBaeT
COJIep’)KaHHE TEOPEeTUYECKUX BOMPOCOB WIM HX PACKPHIBAET
COJIEp’KaTeNIbHO, HO AOIYCKasl 3HAUUTEIbHbIE HETOYHOCTH.

«HCy,Z[OBJ'IeTB OPHUTCIIBHO

»

O6yanOHlHﬁCH HE 3HaCT OTBCTOB Ha IIOCTAaBJICHHBIC
TCOPCTUUCCKHUEC BOIIPOCHI.

6.2.2. Tembl ai1s1 pepepaToB

Tema (paznaen)

Tema pedepara

1. OcHoBHBIE ITOHSTHSA
H 3aKOHBI XHMHH.
[Iepnonnueckas cucrema
J.H. Menneneena.
Crpoenue aToMa "
CTPOCHHME  MOJIEKY1 U
BEIIECTBA.

OIIK-1

1. EcTecTBEeHHBIE TPaHULIBI IEPUOINIECKON CUCTEMBI.
2.1IpoTOHHO-HEUTPOHHAS TEOPUS CTPOEHHUS aToMa.
OIIK -4

3. U3oTomsl

4. XapaKTepI/ICTI/IKI/I XUMHUYECKOU CBSI3U (HaCLIH_IaeMOCTB, HaIIpaBJICHHOCTD,

SHEprus, JUIMHA, KPaTHOCTD, MOJISIPHOCTb).
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2. Xumuueckas
TEPMOIUHAMUKA.
XuMHyeckass  KHMHETHKA.
Xumudeckoe u (asoBoe
paBHOBECHE.

VK-8

1. IlonsiTue SHTpONHM.

2. HanpaBneHHOCTh XMMUYECKHUX PeaKLuid

OIIK-4

3. IIpu3Haku ¥ yClI0BUs IPOBEAEHUS XUMUYECKUX PEAKLIUM.

4. CKOpOCTh XUMHUYECKOUN peakinu. [Topsgok U MOJIEKYJISIPHOCTh PEAKITUH.

3. OOumme cBoiicTBa
pacTtBOpoB. JlucrepcHbIe U

OIIK-1

1. HWouHble
pacTBopHUTEIIEH
2. Heopranmdeckue aHMOOOMECHHHKH,

KHUIKOCTHU HOBBIM KJIACC DKOJIOTMYSCKH YHMCTBIX

CHUHTC3HUPOBAHHBIE Ha OCHOBC

KOJIJIOMTHBIE CUCTEMBI. | THAPOKCUI0B METAJLIIOB.
PacTtBopsI OIIK-4
HERJIEKTPOJIUTOB u | 3. TepmonrHaMuka npouecca pacTBOPEHHUS.
3NIEKTPOIIUTOB. 4.Teopun obpazoBaHus pacTBopa. PacTBopuMoCTh
5. Teopusi ANIEKTPOIUTHUECKON AUCCOLMAIIMY IO AppeHuycy, o bpencreny
- Jlaypu, o JIsroucy
OIIK-1
4 OKUCIHTEIIEHO- 1. CpaBHEHHE METOMIOB EKTPOHHOTO OanaHca U METO/Ia MOMypeaKIuii
2. OcHOBHasi cxeMma OJJIEKTPOXHUMHYECKOW Koppo3uu. Kucnopomnas wu
BOCCTAHOBUTEIbHBIE
peaKm u ?)OHH?EZHHM JENOsIpU3aIus
AIEKTPOXUMUYECKHE .
1. Busibl KOppO3MOHHBIX pa3pylICHUN
MIPOLIECCHI.

2. Dnektponus. Bsixom 1o

IMPOMBIIIJICHHOCTHU

ToKy. IIpumMeHeHue »snekTponausza B

HIkana oueHUBaHUA

[IIxana oneHUBaHuA

Kputepuu orieHnBanus

OOyuatouiics riryOOKO W COJEPKATEIbHO PACKPBIBACT TEMY

«OTauyHO» pedeparta, He AomycTUB OmUOOK. OTBET HOCHUT Pa3BEPHYTHIM M
VCUYEPIBIBAKOLIMI XapaKTep.

OOyuaromuiicss B 1I€IOM pacKpbIBaeT TeMy pedeparta, OIHAKO

«Xopomuo» OTBET XOTs Obl HAa OAWH W3 HUX HE HOCHT pPa3BEPHYTOrO0 U

HCUCPIBIBAOIICTO XapaKTEpa.

«YI[OBJ'ICTBOPI/ITCJ'IBHO »

OOyuaromuiicss B II€JIOM pacKpeIBaeT TeMy pedepata W
JONMyCKaeT psA  HETOYHOCTeH, (parMeHTapHO  pacKpbIBaeT
COJICp)KAHWE TEOPETUYECKHX BOMPOCOB WIM UX PACKpPHIBAeT
COZIEPIKATEIbHO, HO IOMyCKasi 3HAYUTEIbHBIC HETOYHOCTH.

«HeyaoBineTBOpUTENBLHO

»

OOyuaromuiics He BlIaieeT BHIOpAaHHOM TeMoi

6.2.3. OueHo4YHbIE CPeCTBA OCTATOYHBIX 3HAHUI (TECT)

OIIK-1

1. MakcuManbHOE YHMCIIO HECTIAPEHHBIX AJIEKTPOHOB Ha p-OpOUTAJISIX COCTABIISET. .

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

2. DJIeKTpOHHAs: KOH(PUIypalHs OCHOBHOIO COCTOSHUS BAIEHTHOTO SHEPTETHYECKOTO
yposus 3d°4s’ cooTBETCTBYET HOHY...

a) Ni*"; 0) Cr*;

B) Mn**; r)Fe™.
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3. Yncno HEUTPOHOB COBNAAAET C YUCIOM IIPOTOHOB B SIIPE aTOMa U30TOIIA. ..

a) '%C; 0) "F; B)*'1sP; 1)*;Na.

4. DneMeHT, 00pa3yIoUHii KUCIOTY ¢ Xumuueckoit ¢popmynoir H,D0s;, HaxoquTcs B
maBHoOU noarpynne  rpynnsl [1ICO.

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

5. B pany H»S10;3 — H3PO4 — H,SO4 cuna xucnor ...

a) yObIBaeT; 0) U3MEHSETCS MEPUOANYECKH; B) BO3PACTAET, TI') HE U3MEHSETCS.

6. J1J1st MPOCTBIX BELIECTB XapaKTEPHBI CIETYIONINE TUITbl XUMUYECKOU CBSI3H. ..

a) UOHHAs U MeTajinyeckas; O) KOBaJIGHTHAs HEMOJIApHAs W MeTalInyeckas; B)
KOBAJICHTHAsI HETIOJISIPHAS. M MIOHHASA;, T) KOBaJEHTHAs MOJspHas U METalInyecKasl.

7. B y351ax KpUCTAJUIMYECKOM PELLIETKN HUTPATa HaTPUsl HAXOIATCH ...

a) aromsl Na, N u O; 0) wionsl Na” u NO;; B) arombl Na u Mojekyiasl NO2; T)
Mouiekyabl NaNQOs.

8. KUCIOTHBIMU SIBJISIFOTCSI TUIPOKCHU/IBL. ..

a) cepsl (VI); 6) onoa (IV); B) xxene3a (III); r) xanus (I).

9. Kucnoroii, koTopast He 00pa3yeT KUCIBIX COJIEH, BISETCA. .

a) oprodocdopHas; 0) XJIOPOBOJIOPOJHAS, B) CEpHasi; T) CEpHHUCTAs.

10. dnsa maxoxaeHus AS©s peakunun 2C,Hory + 5O5r = 4COxr + 2H,00 crienyer
BOCIIOJIB30BaThCs (HOPMYIION ...

a) AS®9s = AS°% (COy) + AS (H2Op0) - AS® (CoHawy) - AS (Ooy);

0) AS®0s = 45% (COxm) + 28% (H2O00) - 28% (CoHa) - 58% (Oam);

B) AS®9s = 45°% (COy) + 285°% (H2Op0) - 25% (CoHaw);

1) AS®0s = 4AS% (COy) + 2A8% (H2Op) - 2A8°% (CoHa) -

11. dnst momyuenust 1132 x/Ix terma o peakuuu 2NOr) + Oz <> 2NOxr) (AH°=-566
k/[/Mo0I1b) HEOOXOMUMO 3aTpaTuTh __ JIUTpa(OB) KUCIOPOA.

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

12. TemneparypHbIil KO3QPHUIHEHT CKOPOCTH PEeaKIIMU XUMUYECKOM PEaKIIH paBeH 2.
[Tpu oxnaxaenun cucrtemsl ot 100 1o 80 °C ckopocTh peakuuu

a) yMeHbIaetcs B 4 pa3a; 0) yBeIuuuBaeTcs B 2 pa3a; B) yBeJIMUUBaeTcCs B 4 paza; 1)
HE U3MEHSETCS.

13. VYcinoBueM mnpoTekaHUsT MNPSAMOM peaKUH TPU TOCTOSHHBIX JaBICHUU U
TeMIIepaType SIBISIeTC ...

a) A/G<0; 0)AG=0; B)A\G>0; 1)AS<O0.

14. CornacHo ypaBHEHHMIO TOMOT€HHOM Xumudeckoil peakuuu 2HIy < Haw + Joy ,
AH°<0, nnst cMenieHus: paBHOBECHS B CTOPOHY MPOAYKTOB PEaKIud HEOOXOAUMO ...
a) CHM3UThH Temneparypy; O0) m00aBUTHb Karaiu3aTtop; B) J00aBUTHh BOJAOPOI; T)
YBEIIUYUThH TEMIIEPATYPY.

15. CnabbIMu SIEKTPOITUTAMU SBIISIOTCS ...

a) H,SOs ; 6) CsOH; B) H,SOs; 1) CrCls.
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16. Hanbosnpiiee 4nciio HOHOB 00pa3yeTcs Py JUCCOIHAINHN | MOJIb COJH, UMEIOTIEH
dbopmymy ...

a) (NH4);POs; 06)Na,CO;; B)Fex(SO4)3; 1)Ca(HCO3),.

17. Eciin ocMOTHYECKOE JaBleHre pacTtBopa 4,6 T He anekrponura B 400 cM® Boab! IpH
temneparype 25°C cocraBmser 619 klla, To MomsgpHas Macca pacTBOPEHHOIO
BELIECTBA paBHA r/monb. (OTBET yKa3aTrh ¢ TOYHOCTBIO 70 LIEJIOT0 YyKcia, R=
8,31 JIxx/monb-K).

a)40; ©0)56; B)25; r)46.

18. VYpaBuenue n = CRT, xapakrepusyroniee 3aBUCUMOCTb OCMOTHYECKOTO JaBICHUS
OT KOHIICHTPALIMK PACTBOPA HEIEKTPOIUTA U TEMIIEPATYPBI, HA3BIBAETCS 3aKOHOM ...
a) Baut-Todda; 0) MenneneeBa-Knaitnepona; B) boitng —Mapuotra; 1) ebas-
XIOKKes.

19. YpaBHEeHuE peakinu, NPaKTUYECKU OCYIIECTBUMOM B BOJHOM PacTBOPE, UMEET BUT
a) CuSO,4 + 2KOH = K,SO, + Cu(OH);

6) NaNO; + HCI = NaCl + HNOs

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

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

20. PactBop rugpokcuna nutus umeet pH=12. KonuenTpanus ocHOBaHUs B pacTBOpE

npu 100 % nuccoumanu paBHa MOJIB/JI.
a) 0,005; 6)0,01; B)0,1; 1)0,001.
OIIK-4

21. Jlns naeanbHbIX pa30aBIEHHBIX PACTBOPOB BEJIMUKMHA KOHIICHTPALIUU B YPAaBHEHHUH
pH=— IgCH" BBIpa)kaeTcsi B ...

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

22. B BOIHOM pacTBOpE THAPOJIN3Y HE MOJBEPraeTcs Coib .. ..

a) NaNO;; 0) K;Si0s3; B) AlICl3; 1) NaNO.,.

23. Kakoe coenrHeHue noiyvaercs npu rugponuse Na;PO4 o nepBoi CTyneHu:

a) H;PO4; 0) NaH,PO.; B) NaOHPO.; 1) Na,HPO..

24. B pactBOope cepHOll Kucinotrbel oObemoM 0,5 n u koHuentpauueid 0,1 Monb/n
COJEP)KUTCSI T pacTBOPEHHOTO BEILIECTBA.

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

25. Hns npurotosiienus 500 T pacTBopa ¢ MaccoBoi noyiei cynbdara kamus 10%
HABECKY COJIM HEOOXOAMMO PaCTBOPUTb B T BOJIBI.

a) 400; 6) 50; B) 475; 1) 450.

26. Jns mpurorosienus 520 r ¢ MOJSIBLHON KOHIIEHTpaluer 1 MOJb/Kr pacTBopa
NaOH tpelyercs T pacTBOPEHHOTO BEIIECTBA.

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

27. BelecTBo, Ha MOBEPXHOCTU KOTOPOrO MPOUCXOJUT U3MEHEHHE KOHIEHTPALUU
JPYyroro BEUIECTBA HA3bIBACTCA ....
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a) 2JIeKTpoaIuTOM; 0) amcopOSHTOM; B) aAcOpOEpPOM; T) IMYJIBIAaTOPOM.

28. Kakas 13 npuBeICHHBIX PEAKIU SIBISETCS OKUCIUTEIbHOI-BOCCTAHOBUTEIHHOMN?
a) CaO + H,O = Ca(OH):;

0) CaCO; + 2HCI] = CaCl, + H,O + COx;

B) 2Ca+ O, =2CaO0;

r) CaO + CO, = CaCOs;

n) CaO + SO; = CaSOs..

29. Kakoe 13 yka3aHHBIX COCIMHECHUHN MPOSBIISIET OKUCITUTEIFHO-BOCCTAHOBUTEIBHYIO
JIBOMCTBEHHOCTH 3a CYET aTOMOB yriepoja?

a) CO; 0) CHy4; B) H,COs; 1) COs; 1) CaCoOs.

30. B xaxoM u3 MporeccoB MPOUCXOIUT BOCCTAHOBIICHUE?

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

r) NH; — N,; 1) N.O — HNO..

31. Vkaxure npouecc OKUCICHUs

a) H,SO; — §S;

0) S — H.S;

B) SO, — H,SO0y;

r) SO; — H,SOy;

n) H,SO; — SO..

32. CocraBbT€ ypaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIIMU METOJAOM
anektponHoro 6ananca: HClI + KMnO, — CI, + MnCl, + KCI + H,O

U YKaXuTe crexuomeTpuueckuit koagounuent H,O.

a)6; 0)10; B)8; 1) 4; m) 12.

33. Ilpu paboTe Kakoro rajJbBaHUYECKOTO AJIEMEHTA MPOTEKAIOT MPOIECCHI:
Cd’—2e =Cd*, 2H +2 ¢ =H,?

a) Cd | CdSOs|| CuSO4 | Cu;

6) Mg | H.80. | Cd;

B) Cd | H.SO4 | Cu;

r) Mg | MgS0.|| CdCl: | Cd;

1) Cd | CA(NOs), | AgNOs | Ag.

34. Kaxo#l MeTaul Hellb3s MMOJYyYHUTh 3JIEKTPOJIN30M BOAHOTO pacTBOpa coyu?

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

35. Ilpwu snexTpoau3e BOJHOTO pacTBOPa COJU Ha DJIEKTPOAAX BBIACISIOTCS BOAOPO.
u kucnopo. PacTBop kakoil coiu moasepraercs 3JeKTpon3y?

a) NaCl; 6) CaBr;; B) NaClOs; 1) CuSOy; 1) CuCl..

36. Kakoii W3 MEpEeYUCICHHBIX HIKE METAJIOB MOXET OBbITh HCIOIh30BaH B

KauyeCTBE KaTOJHOTO MOKPHITHS HA METHOM U37eun?
a) Sn; 0) Fe; B) Zn; 1) Ni; n) Ag.
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37. Kakas yactuia o6pa3yeTcsl Ha KaTOAHBIX y4acTKaX MPU KOHTAKTHON KOPPO3HH
Pb u Ag B xucnoii cpene?

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

38. YKaxuTe NpoAyKT KOPPO3UU OLIMHKOBAHHOTO JKEJE€3a B CPEJE COJMSTHOU KUCIIOTHI.
a) Fe(OH),; 0)ZnCl,; B)FeCls; r1)Cly; 1) FeCl..

39. Vxkaxwure npoaykt peakiuu Cu + H,SO,4 pa3z6. —

a) CuSO4; 0) CuS; B) peakuus He uaet; 1) H,; 1) SOs.

40. B oJIEeKTPOXMMHYECKOM Psy HalpsOKCHWM CJleBa HAmpaBO  METaJUIbI
pacroiararorcs

a) 10 YMEHBIICHHIO JJIEKTPOIHOTO MOTEHIIMANA;

0) 10 YBEJIMYEHUIO BOCCTAHOBUTEIBHBIX CBONCTB;

B) [0 YMEHBIIECHUIO OKUCIUTEIbHBIX CBOMCTB;

I') 10 YMEHBIICHUIO BOCCTAHOBUTEIBHBIX CBOMCTB;

1) IO YBEJIMYEHHUIO aTOMHON MAaCCHl.

K4 k Tectam:

Ne [IpaBunbHBIN Ne [IpaBunbpHBII Ne [IpaBunbHbI | Ne [IpaBunbHBII
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 oleHUBAHMS Pe3yJIbTATOB TECTHPOBAHMS

% BepHbIX pelIeHui (OTBETOB) [[Ixana oneHUBaHUS
85-100 OTJINYHO
70 - 84 XOpOLIO
50- 69 YIOBJIETBOPUTEIBHO
0-49 HEYIO0BJIETBOPUTEIBHO

6.2.4. UnauBuayasbHble 321aHUS
[IpuMep 3amaHui TPUBEIECH HUXKE.

OIIK-1
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Nel
PaccumTaiiTe: a) MaccoByro IOJII0 PACTBOPEHHOT'O BEIIECTBA; 0) MOJSPHYIO
KOHIICHTPAITUIO; B) MOJIIPHYIO KOHIICHTPAIIUIO YKBUBAJICHTA; T') TUTP. [10 momydeHHBIM
JTAHHBIM TIPOBEIUTE XUMHUYECKUN OKCIIEPUMEHT: IMIOJIYyYUTE PACTBOpP HYKHOU
KOHIICHTPAI[UU U MPOBEPHTE KOHIICHTPAIIUIO PACTBOPA XUMHUESCKUMHU METOAAMH TIPU
TIOMOIIY apeoMeTpa WIH TUTPOBAHUSI.

Bapuant | PacTBopeHHoe BewmecTBo Oobem
BOJbI, MJI
dopmyaa Macca, r
1 H;PO, 18 282
No2

Jlns mpuBEEHHBIX B TaOJMIE AJIEMEHTOB: a) u300pasutTe rpaduyecku (C
MOMOIIBIO KBAHTOBBIX SYEEK) AJIEKTPOHHYIO CTPYKTYypy aTOMOB B HOPMAalbHOM U
B0O30Y>KJIECHHOM COCTOSIHUU; 0) COCTAaBbTE AJIEKTPOHHBIE (DOPMYJIBI ISl HOPMAJIBHOTO U
BO30Y)KICHHOTO COCTOSIHUS; B) 3alHUIINTE HAOOP KBAaHTOBBIX YHCEN IS BAJICEHTHBIX
ANIEKTPOHOB (B HOPMaJbHOM U BO30YXIEHHOM COCTOSHUHM); T) C IIOMOIIBIO
ANIEKTPOHHON (HOPMYJIBI ONHIIUTE MECTOIOJIOKEHHE 3JIEMEHTa B IMEPHOANYECKON
cucreMe (mepuoj, TIpynna, MNOArpyHNa) W NPEICKaXUTEe TIJIaBHbIE XUMHUYECKUE
CBOICTBA (METaJI MJIM HEMETAILJ, CTEIICHH OKUCIIEHUS, (POPMYJIbI U XapaKTep OKCHIOB
U TUAPOKCHUIOB).

Bapuant DJIeMeHT
I 11
1 Na P
Ne3

Onpenenure XapakTep XMMUYECKON CBS3M MEXKy aTOMaMu B MOJIEKYyJaX, THI
ruOpuan3anuu opOuTaseil IEHTPaIbHOTO aTOMa, HATMYKE G- U -CBs3ei. M300pasute
CXeMy MepeKphIBaHUSI OPOUTANICH U TPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJI.

Bapuant Mo.iexkyJiia

I 1|
1 AICl; | CLO

Ne4

Ha ocHoBaHuM cTaHgapTHBIX SHTANBNUNA 00pazoBaHust AH s U aOCOIIOTHBIX
SHTpONUN S0 BEHIECTB oOMpeaenuTe: a) TemioBoil spdexr AH®, u3MeHeHue
sHTponuu AS° u u3mMeHeHue cBo0o1HOM sHepruu [ no6ca AG® XUMUYECKON peaKkIluni,
clenaiite BBIBOA O TEPMOJAMHAMUYECKOM BEPOSTHOCTU MPOTEKAHUS PEAKIHUH IPHU
CTaHJAPTHBIX YCJIOBUAX; O) TeMmmeparypy, NpuU KOTOPOM cHucTeMa HaXOIUTCS B
COCTOSIHUM XHMH4Yeckoro paBHoBecus (AG=0). PacueTsl mpoBecTH MO ypaBHEHUSIM
peaxiuii, MpUBEACHHBIM B TaOJIHIIE.
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Bapuant

YpaBHeHHe peaknuu

1 CO + HzO@K):COz + Hz

No5

Beruucnure: KOHCTaHTY paBHOBECHS OOpaTHMOW pEakiiu, HUCXOIHBIE H
PaBHOBECHBIE KOHIIEHTPAIIMN KOMIIOHEHTOB B CHCTeMax (BETUYMHBI, KOTOPHIC HYKHO
BBIYHCIIATH, 0003HAYCHHI B TAOJIHUIIE Yepe3 X).

Bapuant YpaBHeHue peakuuu Kp PaBHOBecHBIC Hcxonnbie
KOHIEHTPAIUH, KOHLEHTPAIlUH,
MOJIB/JI MOJIB/JI
[SO,] = 0,04 _
1 250, + 0, < 250, x [0:] = 0,06 CC((S(?;): o
[SO;]=0,02 Sl
Ne6

Onpenenure CTENEHb TUCCOLMALMU ¢, KOHCTaHTY AUCCOIUAINH Ky,
KOHIIEHTpaIuio HOHOB Bojopoga [H'] m ruapokcua-uono [OH | (BennuuHsI,
KOTOpBIE HY>KHO OIPENIeInTh, 0003HaUeHBI uepe3 x (p=11/mm)).

Konuentpanust + [OH ],
Bapuant | BemecTBo pacTBopa a Kee [H], morn/a | =
1,7 -
1 CH;COOH 0,5M X 10 x -
Ne7

Hanumwre ypaBHEHHMs peakuuid THAPOIU3a B MOJIEKYJISIPHOM U HOHHO-
MouiekyJisipHoit popme. Paccuuraiite pH M KOHIIEHTpaAIUi0 UCXOTHON COMH (Cucx) C
Y4YETOM THUIPOJIM3a 0 NMEPBOM CTYNEHU (BEJIMYMHBI, KOTOPbIE HY)KHO OMNPENEIIUTD,
0003Ha4YEHBI Yepes3 X).

Bapuant YpaBHeHHE peaKuuu pH me’ MOJIB/IT
K,CO; + H,O — 11 X
1 Ml’lClz + HzO — - -
A1C13 + N&2C03 + HQO — - -
OIIK-4
Ne8

Onpenenure MOJIEKYJSIPHYIO MacCy HEJJIEKTPOJIUTA, MAacCy PacTBOPEHHOIO
BEILIECTBA U PACTBOPUTENS, TEMIEPATYpPbl KPUCTAUIM3AUUA U KUIIEHUS PacTBOPOB
(BEJIMUMHBI, KOTOPBIE HY>KHO OTIPE/IETUTh 0003HAYEHBI Yepe3 X).

PacrBope Moaekyas | Macca Macca tip tup L Cioun
Bapu PacrBopu
anT HHOE Tein pHasi BellleC | PACTBOPHM | PacTBOPH | PacTB | pPacTBOPH | pacTB
BelIeCTB macca M TBa TeJIsl My, TeJs, °C opa, TeJs, °C opa,
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BeIIEeCTBA,

m;, I r °C °C
/MOJIb

1 9 Gemson X 0,512 100 55 529 - ;

Ne9
PaccuuTaiiTe 00111y10 5K€CTKOCTH BOBI (MOJIB/J), COAEpKaIIel YKa3aHHbIE COJIH.
CrutanupyiTe 3KCIEPUMEHT IO YCTAHOBIICHHUIO >KECTKOCTU BOABI U €€ yMSTYeHUs
pPEareHTHbIM METOJIOM U METOJIOM KaTHOHUPOBAHUS.

Bapuant Coumn Macchl pacCTBOPEHHBIX cOJlei 00BbeM BOABI
1 Ca(HCOs),, Mg(HCO:;),, CaCl 16,20; 2,92; 11,10 mr 0,151
NelO

MeTonoM HMOHHO-3JIEKTPOHHOrO OajaHca COCTaBbTE YPABHEHHE M YKAKUTE
OKHCIIUTENb U BOCCTaHOBUTEND B NaHHOKW OBP. Onpenenure, B KaKkOM HanpaBiIeHUN
MOMIEeT mpouecc MpU 3aJaHHbBIX B Taldiune 3HaueHuaXx pH u  MoJspHBIX
KOHIICHTPALUAX BELIECTB.

Bapuant IIpouecc pH KoHuenTpanus Beuecrs,
MOJIb/JT

KMnO4 - 0,001
FeSO,— 10
MnSO4 — 0,1
FCQ(SO4)3 - 0,005

1 KMnO; + FeSO,4 + H,SO4 — 5

Nell
HarmummuiTe cXembl KaTOJHOTO M aHOJHOTO TIPOIECCOB TPH DJICKTPOJIN3EC
pacTBOpa COJM C MHEPTHBIMU dJIEKTpoaaMu. PaccuuTraiite Maccy (s raza — oobeM
IIPH H.Y.) BBIJCIISIONIETOCS Ha KaTO/E BEIISCTBA MPH 3aJaHHBIX YCIOBHUSX.

Bapu- Coanb Cuiaa Bpems
aHT TOKa, A
1 Na,SO, 6 1,5 q
Nel2

CocraBpTe CXE€My TrajJbBaHUYECKOrO »BJIEMEHTAa W3 JBYX IOIY3JIEMEHTOB,
HAIMUIIIUTE ypaBHEHHE TOKOOOpa3yrorieil peakiuu, paccuntaiire I1C u n3MeHeHue
cBoOoHOM sHeprun ['n66ca AG i1l COCTaBICHHOTO TaIbBAHUYECKOTO DJIIEMEHTA.

Bapuanrt KoHneHTpanus KaTHOHOB
T0JIY3J1€MEHTOB, MOJIb/JI
MepBoro BTOPOTO
1 Zn/Zn* Ag/Ag'
0,01 0,02
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Nel3
JIBa MeTaia HaxoIATCS B KOHTaKTe APYyT ¢ apyrom. Kakoi u3 MeramioB Oyaer
KOPpPOJUPOBATh NPU MONAJAHUU HX B AJIEKTPOJIUTHYECKH MPOBOJAIIYIO Cpeay?
CocTaBbTe CXEMY KOPPO3MOHHOIO TAIBBAHUYECKOTO AJIEMEHTA U YPABHEHUS PEAKIIUN
AHOJHOT'O OKHMCJICHUSI U KATOJHOT'O BOCCTAHOBJICHHS.

Bapuant | KontakTupyommue Cpena
MeTaJLIbI 3J1eKTPOJIMTA
1 Fe, Ag BnaxHb1i
BO3IYX

Ikana oueHnBaHUA

[IIkana olleHUBaHUS Kputepuu onieHuBaHUS

«OTnuHO» BBITIOJTHEHBI BCE 33/1aHUS KOHTPOJIBHOM paboThl; paboTa BBIIIOJIHEHA
B CpOK, opopMIIeHHE, CTPYKTypa M CTHJIb PabOThl 0Opa3lOBHIE;
paboTa BBINIOJIHEHA CAMOCTOSITENIbHO, MMPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHNS, 3aKITIOYCHHS U BBIBOIBI.

«Xopouio» TEOpeTUYecKasi 4aCTh M pacueThl KOHTPOJIbHOU PabOThI BHITOTHEHBI
C HE3HAYMTEJIbHBIMU 3aMEYaHUsAMHU; paboTa BBIIOJHEHA B CPOK, B
0ohOpMIIEHHUH, CTPYKTYpe U CTHUJIE MPOEKTa HET TPyOBIX OIHMOOK;
paboTa BBINOJIIHEHA CAMOCTOATENBHO, IPUCYTCTBYIOT COOCTBEHHBIE
0000111eHNs, 3aKIIIOUYEHUS] U BBIBOJBI; MPABUIIbHBIE OTBETHI HA BCE
BOIPOCHI C IOMOIIBIO MPENOAaBaTENsl IPH 3aLIUTE PAOOTHL.

«Y 1OBJIETBOPUTEIHHOY» BBIMIOJITHEHHbIE ~ 3aJlaHWsl  KOHTPOJbHOW  pabOThl  UMEIOT
3HAYUTENbHbIE 3aMedaHus; paboTa BBIOJHEHA C HapyIICHHEM
rpaduka, B odopMIEHHH, CTPYKType M CcTUjJe pabOThl €CTh
HEJIOCTaTKU; paboTa BBINOJHEHA CAMOCTOSTENFHO, MPUCYTCTBYIOT
coOcTBEeHHBIE 0000IICHNS; OTBETHI HE Ha BCE BOIPOCHI MPH 3aLUTE

paboThI
«HeynoBineTBOpUTEIIEHO 3aJ]aHUs] B KOHTPOJIBHON paboTe BBHIMOJIHEHBI HE MOJTHOCTBIO WM
» HETNPABWIHLHO; OTCYTCTBYIOT HJIU CJICJIaHBI HETIPABUIHHBIC BHIBOIBI U

0000611eHMS; opopMIleHHEe PabOThI HE COOTBETCTBYET TPEOOBAHUSM;
HET OTBETOB HA BOMPOCHI ITPH 3aIIUTE PAOOTEHI.

6.3. OLEHOYHBIE CPEJICTBA ITPOMEXYTOYHOI'O KOHTPOJIA

Bomnpoce! AJ1s1 MOATOTOBKY K NPOMEKYTOYHOM ATTECTALMM M0 HTOraM
O0CBOEHMS JUCHHUILIUHBbI XUMUS
OIIK-1
1. CoBpeMEHHOE TMPEACTABICHHE O CTPOEHUM aTtoma. JIBOCTBEHHas mpupoaa
AIIEKTPOHA.
2. ®dusnueckas MHTEPNpETAIUs KBAHTOBBIX uucesn (n, 1, m;, m;) 3HEpPreTUUeCcKUux
YPOBHEU JIEKTPOHOB B aTOME.
3. Pacnpenenenue nsnektpoHoB B artomax. [lpunuun I[laynu (orpanuueHue 1o
pacrmpesiefieHUI0 3JIeKTPOHOB Ha opbutansx). [lpaBuno KiedkoBckoro (mpuHIMM
HauMeHbleld sHepruu). [lpaBuno Xynaa (0 mMOpsiAKe 3aroONMHEHHS CBOOOHBIX
opOuTanei).
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4. DOnextpoHnbie (Gopmynbl atomoB. Pacronoxenue siaemMeHTOB ¢ S-, p-, d-, f-
OpOUTAISIMH JIEKTPOHOB B TIEPUOIUIECCKOM TaOIHIIE.

5. CoBpemenHas (HopMyJIHpPOBKa Mepruoaudeckoro 3akona. [lepuoaudeckas cuctema
J.W. Menneneesa (mepuobl, TPpyIIIbl, MOATPYIIbI).

6. OCHOBHbBIE CBOMCTBA aTOMOB (aTOMHBII pajnyc, SHEPrUsi HOHU3AIUH, CPOJICTBO K
AIEKTPOHY, SJIEKTPOOTPULATENBHOCTD). [leprouyHOCTh CBOWCTB aTOMOB.

7. Metaimiet 1 Hemetauibl B [ICD. KucIOTHO-OCHOBHBIE W OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHbIE CBOMCTBA AJIEMEHTOB.

8. Ilpupoaa cun xumMuyeckoro B3aumoaecTeus. OOpa3oBaHre KOBAJICHTHOW CBS3H.
[TonsipHas 1 HeMOJsIpHAsA KOBAJIEHTHAs CBA3b. J{UMOJIBbHBIM MOMEHT MOJIEKYJIBI.

9. CBoiicTBa KOBAJICHTHOM CBS3M (JIJTMHA CBSA3U, DHEPrUsl CBS3U, HACHIIIAEMOCTh U
HAIPaBJICHHOCTD CBSI3M).

10. CrmocoObl TiepeKphIBaHUSI AJIEKTPOHHBIX OOJAKOB MpU OOpa3oBaHUU G- U T-
cBsizeil. Kpatable xumudeckue cBs3u. [ mOpuansaimst aTOMHBIX OpOUTAIICH.

11. HNonHHas cBs3b U €€ CBOMCTBA (HEHACKHIIIIAEMOCTh U HEHANPABJICHHOCTH). loHHBIE
KPUCTAJNIMYECKUE CTPYKTYPBHI.

12. JIOHOpHO-aKIENTOPHBIA  MEXaHU3M  OOpa30BaHMsI  KOBAJCHTHOM  CBS3H.
BonopoznHas cBs3b.

13. Merannel 1 ©X MECTO B IEPUOJIUYECKON cHucTeME. MeTamnueckast CBA3b.

14. DOnranpnusa. Buasl XuMHYeCKHUX peakiuid 1o  TerioBoMmy  dddekry.
KonuuecTBeHHast XapaKTepucTHKa TEIUIOBOTO 3¢ deKTa.

15. Dutponus, e€ U3BMEHEHUsI B XUMUYECKUX Iporieccax. Il 3akoH TepMOANHAMHUKMU.
16. CBobOonnas »Heprusi ['mbbca kak KpUTEpUd CaMOIPOU3BOJIHHOTO MPOTEKAHUS
peakiuii. JHTATBIUIUHBIA U YHTPOMUNUHBIN (HaKTOPHI.

17. Cxopoctb XuMHUYECKOW peakiuuu. DakTopbl, BIUAIONIME HA CKOPOCTh
XUMHUUYECKOHN peakinu (KOHIIEHTpalus, TeMIepaTypa, IPUCyTCTBUE KaTaau3aTOpPOB).
18. 3akoH nerictBus Mmacc. KoHCTaHTa CKOPOCTH peaKIUH.

19. DOuHeprus aktuBanus U €€ BIUIHUE HA CKOPOCTh XUMUYECKOTO MpOIecca.
OIIK-4

20. Ilonstme o karanmuze. Buuapl kaTanu3aTopoB (FTOMOT€HHBIE U T€TEPOTCHHBIE).
W3MmeHeHune >Hepruu aKTUBALIMK XMMUYECKON PEaKMy P KaTaluse.

21. XuMmuyeckoe paBHOBecHME B OOpaTHMbIX peakiusix. KoHcTaHTa XMMUYECKOTO
PaBHOBECHSI.

22. CwMelleHre XMMHAYECKOTO PaBHOBECHS MO BO3JCHCTBHEM BHEIIHUX (DAKTOPOB.
[Tpunumn Jle-Illarense.

23.00mme moHATus O pactBopax. CrmocoObl BBIpaXKEHUS COCTaBa PacTBOPOB.
PacTtBOpUMOCTB BEIIECTB B BOJE.

24.DNEeKTpOIUTHYECKAsT JTUCCOIMAIIMS KHUCJIOT, IIeJloYeld W CcojJiell B  BOJHBIX
pactBopax. Crenens aucconuanuu. CUIbHBIE U CJIa0bIE AIEKTPOJIUTHI.
25.0neKTponuTHYeCKass auccounanuss Bonabl. VIOHHOE TpPOWM3BENEHUE  BOJBI.
BonopoaHblii moka3areib U €ro 3Ha4YEHHS B KUCIIOW, HEUTPAIIBHOM U LIEJTOYHOM Cpelie.
26.1'naponn3 BOOHBIX pacTBOPOB cosieil. KoHCTaHTa U cTeneHb ruaApoIn3a.
27.1loHsTHE O KOJUIOMIHBIX pacTBOpax. [IoBEpXHOCTHBIE SIBICHUS.

28.Peakuuu okucieHuss W BoccTaHOBJeHUA. CTENeHb OKUCICHUS XUMHUYECKHX
A1eMEHTOB. OKUCIUTENBHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA ATOMOB B 3aBUCHMOCTH
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OT CTEIIEHU UX OKUCIICHUS. TUITNYHBIE OKUCIUTEIN U BOCCTAHOBUTEH.
29.01eKTpOXMMHUYECKUE SIBJICHUS Ha TPAHUIIE METAl - PACTBOP. DJIEKTPOAHBIC
NOTEHIMAJIBI METAUIOB. P METalsIoB MO BEIWYHMHE CTaHAAPTHOTO 3JEKTPOIHOTO
NOTEHIHAIA.

30. XMMHUYECKUE OCHOBBI JCHCTBHSI TaJbBAHUYECKHUX DIIEMEHTOB. YCTPOWCTBO U
paboTa MeIHO-IIMHKOBOIO 3JieMeHTa (3yeMeHTa Jlanuas-Axkoon).

31.Ponb XUMHYECKOTO 3KCIIEPUMEHTA MPU OTKPHITHH XUMUYECKUX UCTOYHUKOB TOKA.
O6opynoBanue it noay4deHus saemenTa Januans-Axoou.

32.11onsarue o0 3nekTponanse. AHOJHBIE U KaTOIHBIE IPOLIECCHI ITPH 3IEKTPOIU3E.
33.0meKkTposin3  paciulaBOB M BOJHBIX pacTBOpoB coneil. Mcnonbs3oBaHue
pacTBOPUMBIX  3JIEKTPOAOB MpH papUHUPOBAHMM METANIOB U HAHECEHUU
raJIbBAHUYECKUX ITOKPBITHIA.

34.TexHonorusi NPOBEAEHHUS BJEKTPOiM3a B JIaOOpaTOpuM M Ha MPOU3BOJCTBE.
["anpBaHOIIIACTUKA U TAJIbBAHOCTETUS.

35.XuMuueckass  CyIIHOCTb  OCHOBHBIX  BHUJOB  KOPpPO3UM  (XMMHUYECKOW,
ANEKTPOXUMUYECKOI). OCHOBHBIE METO/IbI 3aLIUThl METAJUIOB OT KOPPO3UHU.
36.ONEKTPOXUMUYECKUE OCHOBBI KATOJHOM M MPOTEKTOPHOW 3AIUMTHI METAJJIOB OT
KOPPO3HUH.

37.1loHsiTHE O )KECTKOCTH BOJIbI, KOJIMYECTBEHHAS XapaKTePUCTUKA KECTKOCTH BOJBbI.
BpeMeHHas 1 ocTostHHAs )KECTKOCTh BO/IbI.

38. MeToapl yCTpaHEHMsI JKECTKOCTH. MeTonuka IpOBENEHUS JKCIIEPUMEHTA
YMSTYEHUS] BOJABI, MCIOJB30BAaHUE PEAreéHTHOTO METOJa U MOHHOOOMEHHUKOB IS
YMSATYEHHMsI BOJIbI HA IPOU3BOJICTBE.

6.4. MeToanueckue MaTepuaJibl, ONpeAeA0Ie NPoueAyPbl OLeHNBAHUS
3HAHWH, YMEHNH, HABBIKOB M (MJIM) ONbITA JAEATEIbHOCTH, XaPAKTePU3YHOIIHNX
Tanbl GOpMUPOBAHUSA KOMIIETCHIIUA

OCHOBHOM 1LIENBIO MPOBEACHUS MPOMEKYTOUHOW ATTECTALUUU  SIBISAETCA
OTpe/ieTICHNE CTETICHN TOCTIXKECHUS TIeJIeH 10 y4eOHOW TUCIUTUTHHE UK €€ pa3ieaM.
OcymiecTBisieTcsl 3TO MPOBEPKOM W OLEHKOM YPOBHS TEOPETHYECKON 3HAHUWM,
MOJIYYEHHBIX OOYYaIOIIMMUCS, YMEHUS NMPUMEHATh MX B PEIICHUHM MPAKTHYECKHUX
3aJ1a4, CTENICHU OBJIaIeHUS 00YYAIOIIMMUCS MPAKTUYECKUMHU HAaBBIKAMH M YMEHUSIMU B
o0beMe TpeOoBaHMI pabouell MporpaMMbl MO TUCHUIUIMHE, a TaKXKe HUX YMEHHUE
CaMOCTOATENLHO padoTaTh ¢ y4eOHOM TUTEpaTypOH.

Opranuzainusi MpoOBEIEHUS IPOMEXKYTOUHOM aTrTecTaluy periaMeHTHPOBaHa
«Ilomoxxennem 00 opraHuzanuu 00pa3oBaTEILHOIO IIporiecca B (denepaaTbHOM
rOCy/IJapCTBEHHOM aBTOHOMHOM 00pa3oBaTeIbHOM yupexaeHUH «MOCKOBCKUMN
MOJUTEXHUYECKUN YHUBEPCUTETY
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6.4.1. Iloka3zare/in OllCHUBAHUS KOMIIETEHIUI HA Pa3jIMYHbIX 3TANax HMX
¢popMupoBaHus, AOCTHKEHHE O0YYAIIUMNCH IUIAHMPYEMbIX Pe3yJbTATOB
00y4yeHHs MO JUCHHUILIHHE

Kon u naumenoBanue komnerenuuu OIIK-1. Cnocoden pemiaTs 3a1a4u, OTHOCSIIUECS K
npodecCHOHAIBHOM 1eSITeIbHOCTH, IPUMEHSISI METOAbI MOJAETUPOBAHNS, MATEMATHYECKOI0
aHaAJIN3a, eCTECTBEeHHOHAYYHbIE H 00IIeMH:KeHEePHbIEe 3HAHUSA

Kputepun onennBanus

Itan
(ypoBeHb)
HECYAOBJICTBOPUTEJBHO | YIOBJIECTBOPUTECJIbHO Xopomo OTJINIHO
N OO0yuaronuiicst
OO0yuatontuiics YHarom
JEMOHCTPHPYET
N JIEMOHCTPHUPYET
OO0yJatommiics MACTHMO MTOJTHOE COOTBETCTBHE
OO6yuaronuics E€MOHCTPUPYET CICAYIOIMMNX 3HAHUH:
yHaroI A TPHPY COOTBETCTBHUE Ayiom
JEMOHCTPUPYET  TOJHOE | HEMOJHOE COOTBETCTBUE .. | OCHOBHEIC
.. | clmemyrommx 3HAHUN:
OTCYTCTBHE WM | CISNYIOWUX  SHAHMH: | TIOJIOXKCHUS
HEJI0CTaTOYHOE OCHOBHBIE TONOKEHHS |~ COBPEMEHHOW TEOPUH
COOTBETCTBHE CIEIYIOIIUX | COBPEMEHHOW  TEOPHH . CTPOCHUS aToma,
o COBPEMEHHOU Teopuu .
3HAHHH: OCHOBHBIE | CTPOCHHSA aToma, XUMHUYECKOH  CBSI3H,
N . CTPOCHUS aToma,
TTOJIOKCHHUS COBPEMCHHOHM | XMMHUYECCKOH CBSI3H, . SHEPTreTHKU u
XUMUYECKOH  CBSI3H,
TEOPHH CTPOCHHS aTOMa, | SHCPTeTUKU U KHHETHKH KUHETHKHU
o . | sHepreTHKH u
XUMHUYICCKOM CBSI3H, | XUMUYCCKUX PCAKIUH, XUMHUYECKHX
3HATh KHUHETHKH N
SHEPreTUKU W KHHETHKH | XUMHYCCKOTO PEaKIHiA,
N XUMUYECKUX
XUMHUYCCKHUX peaxIuii, | paBHOBECHS, TCOPHUH caxmit XUMHYECKOTO
XHMHYECKOTO PAaBHOBECHS, | pacCTBOPOB, p ’ pPaBHOBECHsI, TCOPHUU
XHUMUYECKOTO
TEOpUH PacTBOpOB, | MEKTPOXMMUH, a TAKXKE PpacTBOpOB,
pPaBHOBECHS, TEOPHH
DMEKTPOXUMHUH, & TAKKE | OCHOBHbIE COCTMHEHHS | . o AIEKTPOXUMUH, a
OCHOBHEBIC COCIMHEHUS | DIIEMEHTOB, ux | P PO, TaKKe OCHOBHEBIC
AIIEKTPOXUMUH, a
AJIEMEHTOB, UX | KIaccH()UKAIUIO u COCIMHEHUS
TaKxKe OCHOBHEBIE
KIIaCCH(DUKAITUIO U | XUMUYCCKUC JJIEMEHTOB, ux
XUMHUYCCKHE TIPEBPAIICHUS | MPEBPAICHHS COCMIHCHI KIacCu(UKAIUID U
PEEp PeEp JJIEMEHTOB, ux
XUMHYCCKHE
KIaccu(puKaluo U
MPEeBPAICHHUS
XUMUYECKHE
MIpEeBpALICHUS
OO6yuatommiics He ymeeT | OOydwarommiics OOGyuaromuiics OO6yuaronuiicst
WM B  HEIOCTaTOYHOH | JEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
CTETICHU yMeeT | HeIOJIHOE COOTBETCTBHE | YaCTHYHOE TTOJTHOE COOTBETCTBHE
BEITIIOJIHATE:  OMPEHCIATh | CIACAYIONMX  yYMEHHIl: | COOTBETCTBHE CIIEIYIOUINX YMCHUH:
XUMHUYECKHE CBOWCTBA | OMpPEHCTATH CIIEYIOUINX YMCHHU: | OIpPEIeNsiTh
JJIEMEHTOB u WX | XUMHYCCKHE CBOWCTBA | OMpEACIATH XUMHYCCKHE
COCIMHCHUIA MO | DIICMCHTOB " UX | XUMHYCCKHEC CBOWCTBa DJICMCHTOB
nonoxkenuro B IICD, ux | coemuHeHui IO | CBOMCTBA DJJIEMEHTOB | U UX COCAUHEHUM IO
BIUSHUE Ha  cucTeMy, | monoxkeHuto B [ICD, ux | u ux coemuHeHuit mo | monoxxenuto B I1CD,
yMeTs HaIpaBJICHWE XMMUYECKHUX | BIUSHHE Ha cHCTeMy, | momokeHmio B [ICD, | ux  BiuusHME  Ha
B3aUMO/ICHCTBUH, HaIrpaBJIcHHE WX  BIUSHHE  HA | CHCTEMY,
KHCIIOTHO-OCHOBHOM XUMHUYECKUX CUCTEMY, HaTIpaBJICHUE
XapakTep cpemsl, | B3aUMOACHCTBHM, HaTpaBJICHUC XUMHUYECKHUX
BO3MOKHBIC moOOYHBIE | KUCIOTHO-OCHOBHOM XUMHYCCKIX B3aMMOJICHCTBHUH,
MpoLecchl (KOPPO3UOHHBIE | XapaKTep Cpelbl, | B3aMMOJICHCTBHIA, KHCJIOTHO-OCHOBHOM
U JIp.) ¥ IPEICKA3bIBaTh X | BO3MOXHBIC MOOOYHBIC | KHCIOTHO-OCHOBHOW | XapakTep cpenpl,
BJIMSIHUC Ha | MPOIECCHI XapakTep Cpelbl, | BO3MOXKHBIC
TEXHOJOTHICCKHIMA (KOppO3MOHHBIE U JIp.) M | BO3MOKHBIC MOOOYHBIE TPOIECCHI
MpoIece,  OKPYXKAIOIIYI0 | MPeacKa3blBaTh UX | MOOOYHBIE TPOLECCH | (KOPPO3HOHHBIE u
cpeny u YeIIOBEKa, | BIUSHUC Ha | (KOPPO3HOHHEIE U | JIp.) ¥ IpeICKa3hIBaTh
mpeJyIarath CIOCOOBI | TEXHOJOTHUSCKHH IIp.) 4 IpEICKa3bIBaTh | UX  BIUSHHE  Ha
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ux BIIUSAHUC Ha

. TEXHOJIOTHYECKHUI
TEXHOJIOTUUECKHI
Tporiecc,
npotecce,
MpOLIECC, OKPYKAIOIIYIO | OKPYKAIOIIYI0 Cpes OKPYKAIOILYIo cperty
’ y Y y Y Yl u YeJIOBEKa,
cpeiy W deJOBeKa, | 4eJioBeKa,
Mpeaarath CrnocooOb!
3alIUThl OT HUX, & TAaKKe | MpejyiaraTb  CHOCOOBI | MpemIarath CrIoCOObI SAmMMTEL OT HEX, a
TPUrOTABIHBATE PACTBOPEI | 3ALIUTHI OT HUX, & TAIOKE | 3AUMTHL OT HHX, & | . ’
HYXHOW KOHIIEHTPAIMK U | MPHUTOTABIMBATH TaKKe
. MIPUTOTABJINBATH
OIIPEAENATh €€ JIIOOBIM | PacTBOPHI HYXHOH | IPUTOTaBIUBATH .
. | pacTBOpBl  HYXHO¥
JOCTYITHBIM METOJIOM | KOHIIGHTpaIWu H | pacTBODEL  HYXHOH | o o o ammm u
(TUTpOBaHME, C TOMOIIBIO | ONMPENENATh €€ JIIOObIM | KOHICHTpAIUU L . e,uen;II)Tb ce
apeomerpa u T.JI.), | IOCTYIHBIM  METOJIOM | OTpPEIEsTh ee P
JIIOOBIM  TOCTYIHBIM
u3mepsTb  pH  BoAHBIX | (THTpOBaHUE, C | A00BIM  TOCTYIMHBIM METOMIOM
PacTBOPOB 3JIEKTPOIUTOB | TIOMOIIBIO apEOMETPa U | METOIOM
(TuTpoBanme, c
T.A1.), wMepiatb pH | (TurpoBaHme, c
MOMOIIIBIO0 apeoMeTpa
BOJTHBIX pacTBOpOB | IMOMOIIBIO apeOMETpa
1 T.1.), m3mMepath pH
IJIEKTPOJITOB U T.JI.), m3mepsate pH
BOJHBIX  PacTBOPOB
BOJIHBIX  pacTBOPOB
JJIEKTPOJIUTOB
AIIEKTPOJIHUTOB
OO0yuaronumest
JIOIYCKaIoTCs N
Y OOyuaronuiics
HE3HAUYUTCIIbHBIC
CBOOO/IHO MPHUMEHSIET
. OIIIHOKH,
OO0yuaroniuiicst BiameeT MOJTYICHHbBIE HABBIKH,
HETOYHOCTH,
B HETOJHOM O0BeMe H B TIOJHOM OOBEMe
N 3aTpyHEHHUS,
OOyuaromuiicst He BIaJeeT | MPOSIBISET BIaJCET  HABBIKAMU
. YACTHYHO  BIIQJIEeT
WM B HEJIOCTATOYHOW | HEAOCTATOYHOCTD paboThl ¢ MeTomamMu
HaBbIKAMU PabOTHI ¢
CTENEeHU BHaJeeT: | BAAJCHUSI  HABBIKAMH pacuera
METOJlaMH  pacyera
METOJlaMU pacyera | pabOTBl C  MeTOAaMH KUHETHYECKHX "
KHHCETUYCCKUX )44
KHHETUYCCKHUX H pacue€ta KHUHCTUYCCKHUX TCPMOANHAMHNYCCKUX
TEPMOIANHAMHUYICCKUX
TCPMOANHAMHNYCCKUX n TEPMOJINMHAMHUYCCKUX XapaKTCPUCTHUK
XapaKTEePUCTUK
XapaKTePUCTHK XapaKTEePUCTUK XUMHUYECKHX
N . | XUMHYECKHX N
XUMHUYECKHX peakuuii, | XAMUYECKUX peaKiu, . peakuuii, pacuera
o o | peakuuii, pacuera o
pacdera  KOHLEHTpAIMid | pacyera KOHIICHTpAIuit . KOHILICHTPALU
BJIA/IETH KOHIIEHTPAIH
PacTBOPOB M KONMYECTB | PACTBOPOB M KOJMYECTB | o~ 4 | pacTsopos u
pearupyommx U | pearnpyroiux u ionnqeﬂm KOJIMYECTB
oOpasyromuxcss  BelecTB | 00pa3yronuxcs €arupyroIumx u
pasy pasy pearupyronmx ul|P Py
o XMMHUYECKOMY | BEIIECTB o o0pa3zyroumxcs
obpa3zyrommxcs
YPaBHEHHUIO, pacyera | XUMHYECKOMY BEIECTB o | BELIECTB 1o
TOKa3aTesls  KMCIOTHOCTH | YPaBHEHWIO,  pacuera | ... . - XUMHUYECKOMY
cpensl, pacdera JJIC wu | mokasarens Y YpaBHEHHIO, pacyera
YpaBHEHHIO, pacueTa
OKHCIIUTEBHO- KHCIIOTHOCTA  CPEJbl, MoKa3aTe’st
MoKa3aTeJst
BOCCTaHOBUTEIBHBIX pacuera DC u KHUCJIIOTHOCTH CPEJIbI,
. KHCIIOTHOCTH CpEJbl,
MOTEHIIUAIOB PeaKiuit OKHCIJINTEIBHO- paciera DOJIC wm
pacuera OJIC wu
BOCCTaHOBUTEJIBHBIX OKHCITUTEIBHO-
N OKHCIIUTEIBHO-
MOTCHIIMAJIOB pEAKIINU BOCCTaHOBUTCIIBHBIX
BOCCTAaHOBUTCIIbBHBIX
NOTEHIMAJIOB
MOTEHIUAJIOB N
. peakuuii
peakiuii

Kon u HaumenoBanue kommnerenuuu OIIK 4. CniocodeH npoBoAuTHL U3MepPeHUs U HAOII0eHMs,

OﬁpaﬁaTbIBaTb H NPEACTABJIATDH IKCIIEPUMEHTAJTbHbIC TaHHBIC

Kputepun ouennBanus

Jran
(ypoBeHB)
HEY/JAOBJICTBOPUTEIBHO | YIOBJETBOPUTEIbHO XOpo1LIo OTJIMYHO
3HATH OOyuaromuiics OOyuaromuiics OO0yuaronuiics OOyuaromuiics
JEMOHCTPHPYET  TOJHOE | JIEMOHCTPUPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
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IIOJIHOC€ COOTBCTCTBHEC

HEIOJIHOE COOTBETCTBHE | YaCTUYHOE CIIeTyIOUINX 3HAHWM:
OTCYTCTBUE WIm N
CIIEIyIOIIMX  3HAaHHWH: | COOTBETCTBHE BnusiHue pazmiyHbIX
HEJJOCTATOYHOE .
Bnusuue Pa3JIMIHBIX CICAYIOUINX 3HaHUU: XUMHNYECCKUX
COOTBETCTBHE CIICAYIOLINX N
o XUMHYECKHX BriusHuE pasnMuHBIX | COCAMHEHMH Ha
3HAHMMN: Buusanune o
COEIMHEHUH Ha | XMMHYECKHX OpTaHM3M YEeJIOBEKA U
pPa3NUYHBIX ~ XUMHYECKUX .
. OpPTraHW3M 4YENIOBEKA M | COCOMHEHHH Ha | OKPYXKAIOIIYIO CPELy;
COCIMHEHUH Ha OpraHu3M
OKpYXaIOIIyl0  cpeny; | opraHusMm denoBeka u | IlpaBuima paGoTsl B
YeJIOBeKa M OKPY’KaroIIyIo .
[IpaBuia paboTBl B | OKPYXKAIOIIYIO CPEAy; | XMUMHUYECKOH
cpeny; IIpaBuna paboTsl B %
N XUMHYCCKOMH [MpaBuna paGotsl B | maboparopuu;
XUMHYECKOH 9
AGODATODIIL: nabopaTopuu; XUMHYECKON XYUMHAYECKUE METOABL
PATODHH, XuMHUECKHe  METoAbl | JabopaTopuu; HEUTpanu3anuu
XHUMHYecKue METOJIbI .
N HeWTpanu3anun XUMHYECKHUE METOMBI | BPEAHBIX  BELICCTB;
HEWTpanu3alyuu BPEJHBIX .
BPETHBIX BEIIECTB; | HEHTpaIH3alun OcHOBHBIE
BEIIECTB; OCHOBHBIE
OcHOBHBIE (DM3MYECKHE | BPEIHBIX  BEIIECTB; | (H3MUECKUE u
(bu3HIECKre U XUMHUYECKHE .
cBOHCTEA M XUMH4ecKue cBoiicTBa | OCHOBHBIC XMMHYECKHE
KOHCTPYKIMOHHBIX W | (U3MYecKue u | cBOWCTBa
KOHCTPYKIMOHHBIX u
9KCIUTYaTaI[HOHHBIX XUMHYECKHE KOHCTPYKIMOHHBIX U
9KCIITyaTallHOHHBIX .,
MarepuaaoB CBOMCTBa IKCILTyaTal[HOHHBIX
MarepuaioB
KOHCTPYKIIMOHHBIX H MaTepualioB
9KCIITyaTaIl[HOHHBIX
MaTepuaoB
OO6yuatomuiics OO6yuatomtuiics Ob6yqatommiics
JEMOHCTPHUPYET JIEMOHCTPUPYET JEMOHCTPHPYET
OOyuaromuiicss HE yMEET | HETOJHOE COOTBETCTBHE | YaCTUYHOE MIOJTHOE COOTBETCTBHE
WIM B HEIOCTaTOYHOH | CIEAYIOIIMX  YMEHHIl: | COOTBETCTBHE CIICTyIOIINX YMEHUIL:
CTENEeHU ymeer | Pemats TUIIOBBIE | CIEAYIONMX yMeHHi: | Perrats THUIIOBBIC
BBINOJIHATS! Pewatp | 3amaun no | Pemars THUIIOBBIE | 33241 o
THUIIOBBIC 3a1a4n 110 JOIMyCTUMOMY 3aJa4yu 110 JOIMyCTUMOMY
JIOILyCTUMOMY COJIEPKaHUIO BPEIHBIX | JOIyCTUMOMY COJIEpIKAaHUIO
COZIEPKaHUIO BPEIOHBIX | BEIIECTB B  BO3JAYyXE | COAEPKAHUIO BPEOHBIX BEIIECTB B
BEIIIECTB B BO3/yXe | pabodeil 30HbI, CTOUHBIX | BPEIHBIX BELIECTB B | BO3AYXE paboueit
pabodel 30HBI, CTOYHBIX | BOJAAX M MOYBE B XOJE | BO3AyXE pabodeli | 30HBI, CTOUYHBIX BOJIAX
BOJaX W IIOYBE B XOJA€ | MpodecCHOHATbHON 30HBI, CTOYHBIX BOJIaX | © TIO4YBE B  XOje
npodecCHOHANBEHOMN JeSTeIIbHOCTH; W TOoYBE B Xoje | mpodecCHOHATBHON
nearenbHocTh; OnenuBars | OueHMBaThH pe3yibTaThl | MpodeccroHaNIbHOM JeATEeNbHOCTH;
pe3yapTaThl U BHIOUpATH | U BEIOUpATh | AEATEIHHOCTH; OuenuBath
OIITUMAJIBHOC peuicHue ONTUMAJIBHOC PCIICHUEC OI_IeHI/IBaTI) PE3YIbTAThI u
mpu pa3paboTke Mep I0 | mpH pa3paboTKe Mep MO | pe3yJIbTaThI 1 | BBIOMpATh
yMeTh Oe3omacHOil  pabore ¢ | Oe3omacHOil pabore c | BEIOMpATh ONITUMAITEHOE
BPEIHBIMU BELIECTBAMH U | BPEIHBIMH BEIIECTBAMH | ONTHMAIBHOE pemenne pu
3alIdTe OT BO3MOXHBIX | H 3aImuTe OT | peleHue npu | paspaboTke Mep IO
MOCIEACTBUH  aBapuil B | BO3MOXKHBIX paspabotke Mmep mo | Oe3omacHoi pabdore ¢
xo07ic TPOQESCCUOHATBHOM | MOCICACTBUI aBapuii B | Oe30macHON paboTe ¢ | BPeIHBIMU
JACATCIBbHOCTH, Xone BpPCAHBIMU BCIIECTBAMHU u
KomriekcHo npodeccroHabHOI BEILIECTBAMHU W | 3amuTe oT
000CHOBBIBATh BBIOOD | AEATEIBHOCTH; 3aIINUTe OT | BO3MOXHBIX
KOHCTPYKLIMOHHBIX u | KommiekcHo BO3MOXHBIX MOCJIEACTBUI aBapuit
9KCIITYaTallHOHHBIX 00OCHOBBIBaTh  BBIOOD | MOCIEACTBUI aBapuil | B xoze
MaTepHaliOB HA OCHOBAHWM | KOHCTPYKIIMOHHBIX U | B xoze | mpodeccHoHaIbHON
UX XHMHYECKHX CBOWCTB, | 9KCIUTyaTallMOHHBIX npodeccroHaNbHON JeATENbHOCTH;
OLICHMBATh PE3YJIbTaThl W | MaTEpPHaNOB Ha | JeATeIbHOCTH; KommekcHo
BI)I6I/IpaTI> OIITUMAJIbHBIC OCHOBAaHUU ux Kommnexcuo O6OCHOBbIBaTI> BI:I60p
KOHCTPYKIIMOHHBIC XUMHNYECCKUX CBOﬁCTB, 000CHOBBIBATH BI)I60p KOHCTPYKIMOHHBIX H
MaTepHabl OLICHMBATh PE3YJIBTATHl | KOHCTPYKIMOHHBIX M | 3KCIUTyaTallMOHHBIX
" BBIOMpATh | IKCIUTyaTallMOHHBIX MaTepHaoB Ha
ONITHMAJIbHBIE MaTepuaoB Ha | OCHOBaHWHU nx
KOHCTPYKLIMOHHBIC OCHOBaHHH X | XUMHYECKUX
Marepuabl XUMHUYECKUX CBOMCTB, OIICHMBATh
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pe3yabTaTh u

KOHCTPYKLIMOHHBIX
MaTepHaIOB
MPOCKTUPYEMBIX
00BEKTOB

JJIA

MOAX0JIOM K MoA00py
9KCIUTyaTAI[HOHHBIX U
KOHCTPYKLIMOHHBIX
MaTepuaioB IS
MPOCKTUPYEMbIX
00BEKTOB

CBOWCTB, OIICHUBATh
BEIOMpATh
PE3yIBTATHI u
OIITUMAJIbHBIC
BBIOMpATh
KOHCTPYKLIMOHHBIE
OIITUMAJIbHBIC
MaTepHabl
KOHCTPYKLIMOHHBIE
MaTepualbl
OObyuarontmMcest
OITyCKAaOTCS N
o Aoy Obyuatormmiics
OOyuaronuiicst BIaJceT | HE3HAYUTEIbHBIC
CBOOOTHO TMPUMEHSET
B HEIMOJIHOM O0BeME M | OLIMOKH,
MOy 4E€HHbIC HABBIKH,
TpPOSIBIISIET HETOYHOCTH,
B TIOJHOM 0OOBEeMe
HEIOCTATOYHOCTh 3aTpyTHEHHUS,
N BJaJeeT  HAaBBIKAMU
O6y‘laIOHII/II/ICﬂ HE BJIaCCT BJIaICHUA HaBbIKaMHU YaCTHUYHO Bi1aaccT
. MPOBEICHUS aHAJIN3A,
50050 B HEOOCTATOYHOU MMPOBEACHUA aHaJin3a, HaBbIKAMH
KOMILJICKCHOT'O
CTENCHU BJIAJICET: | KOMIUIEKCHOTO MPOBE/ICHUSI aHAJK3a,
000CHOBaHHUS
HaBBIKAMU npoBeeHUs] | 000CHOBaHMUS KOMIUIEKCHOTO
MIPUHUMAEMBIX
aHanu3a, KOMIUIEKCHOTO | MPUHUMACMBbIX 000CHOBaHUS E—
000CHOBaHUS peleHui, MPUHUMAEMBIX P ’
N . CaMOCTOSTEIBHOTO
MPUHUMAEMBIX ~ PEILICHUH, | CAMOCTOSTENEHOTO pCIICHHIA, .
. MTOWCKa nyTei
CaMOCTOSTECIIFHOTO MOKMCKA | MOWCKA myTed | CaMOCTOSITEIBHOTO
o . | opraHuzaiyu
myTeu Opranusanuu OopraHmu3anuun IIOHUCKa myTeun “
o o MEPOIPUATUI 110
MEPONPUATHA 1o MEPOINPUATHA o Opranu3anunu “
N N . 6e3omacHoit pabore ¢
Oe3omacHOl  pabore c | Oe3omacHON paboTe C | MepONpUATHI mo | o J——
BJIAIETh | BpeIHBIMU BELICCTBAMU U | BPEAHBIMH BELIECTBAMH | Oe3omacHoil pabore ¢ BgmeCTBaMH "
3alIUTe OT BO3MOXHBIX | H 3alIuTe OT | BpeIHBIMH
N N 3alIuTe oT
MOCJIEACTBUI  aBapuii B | BO3MOXHBIX BEIIECTBAMH u
. N . BO3MOXKHBIX
X0Jic TPO(PECCHOHATBHOMN | MOCICACTBUA aBapwii B | 3aluTe oT N N
MOCIIEACTBHI aBapuii
JesITeIbHOCTH; Meromamu | xoae BO3MOXKHBIX s xoze
OLICHKH CBOMCTB | TpodecCHOHATEHOM MOCJIEACTBUI aBapyid .
npoheCCHOHATBHON
XUMHUYECCKHUX BCHICCTB H JACATCIBHOCTH, B xXone
. NEeSITeTIbHOCTH;
KOMIUIEKCHBIM HOAX0A0M K | Metomamu OLIEHKH | TPO(ECCHOHATBHOM
. MertomamMu  OLICHKH
noadopy CBOMCTB ~ XUMHYECKHUX | [ESTEIbHOCTH; .
CBOMCTB XMMHYECKHX
IKCILTYaTA[HOHHBIX U | BEIIECTB u | Metomamu  OLIEHKH BEIIECTR "
KOHCTPYKIIMOHHBIX KOMIUIEKCHBIM CBOMCTB XHMHUYECKHX
MaTepUaioB JUIA | IOJXOIOM K TOA00 BCIIIECTB y | KOMIVICKCHBIM
p Py MTOJIXOZIOM K ITOI00PY
MPOEKTUPYEMBIX OOBEKTOB | IKCIUTyATAIIHOHHBIX M | KOMIUIEKCHBIM

IKCIUTYaTaIUOHHBIX U
KOHCprKHHOHHbIX
MaTepHAaIOB TSt
MTPOEKTHPYEMBIX
00BEKTOB

6.4.2. MeToauKa OLEHMBAHUS Pe3YJbTATOB MPOMEKYTOYHOM aTTeCTAIIUN

Ilokazarensimu OLICHUBAHUA KOMHeTGHHHﬁ Ha

oTaIIc

MIPOMEKYTOUYHOU

aTTeCTallUM 110 JUCIHUINIMHE «XHUMHS» SBISIOTCS PE3yJbTaThl OOYYCHHS TIO
ITUCHUILINHE.
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OueHoYHBI JIUCT Ppe3yabTATOB 00y4eHHS M0 TUCHUILIHHE

YpoBeHb
Kon 3HaHus Ymenus Hagbiku copmmpoBaHHoCTH
KOMIIETEHIIUHA KOMIIETEHIIMY HA TaHHOM
JTarne / OlleHKa
OIIpEACIATh
XUMHNYECCKUC
CBOICTBa
QNIEMEHTOB H WX
COEeIMHEHN o
TTOJIOKCHHIO B
IICO, ux BausgHHE
Ha CUCTEMY,
HalpaBJICHUEC
OCHOBHBIC XUMHNYECCKUX METOdaMU pacucra
TIOJIOKEHMS B3aUMO/JICHCTBUIA, KUHETHYECKUX u
COBPEMCHHOM KHCJIOTHO- TEPMOINHAMHYECKIX
TEOPUH  CTPOCHHUS | OCHOBHOW XapaKTep | XapaKTepUCTHK
aToMa, XUMHYECKOH | cpeapl, BOBMOXKHBIC | XUMHUECKUX
CBSI3H, DHEPTETHKHU | MOOOYHBIC PeaKIHiA, pacueTa
u KHHETHKH | TPOIECCHI KOHIICHTpAIU i
XUMUYCCKHUX (KOppO3UOHHBIC U | PacTBOPOB "
peakuui, Ip.) U | KOJIMYECTB
XUMHAYIECKOTO MPEICKa3bIBaTh WX | pearupyrommx u
OIIK-1 paBHOBECHS, BIIHSTHHC Ha | 00pa3yromuxcst
TEOPUH PACTBOPOB, | TEXHOJIOTHUCCKHNA BEIICCTB 1o
ANEKTPOXMMHUH, a | Mpolece, XUMHYECKOMY
TaKkK€  OCHOBHBIC | OKPYKAIOIIYIO YpaBHCHHIO, pacyeTa
COCTUHCHUS Cpelly W dYeJlOBeKa, | MoKa3aTels
3JIEMEHTOB, UX | mpeiarath KHUCJIOTHOCTH CPEJIbl,
Kimaccu(UKAIMI0 U | cmocoObl  3amuThl | pacuera JJC u
XAMHUYECKHE OT HHX, a TaKXe | OKHCIUTEIHHO-
TIpEeBpAaIICHIS; TIPUTOTABINBATh BOCCTaHOBHTEITEHBIX
pPacTBOpBl HY)KHOW | TOTEHIIMAJIOB
KOHIICHTPALIMU W | peaKIuid
OTIpENIeNATh ee
JFOOBIM JIOCTYIHBIM
METOZI0OM
(TuTpoBanue, c
TTOMOIIIBIO
apeoMeTrpa W T.I.),
U3MEPATH pH
BOJHBEIX PACTBOPOB
JJICKTPOJINTOB;
Bnusinue Pemiars  Tumnoselie | HaBbpikamu
Pa3IMYHbBIX 3a1a4n 10 | TPOBCICHHS aHAJIM3a,
XAMHAYECKHX JIOITyCTUMOMY KOMIUTIEKCHOTO
COETMHEHUI Ha | comep KaHUIO 000CHOBaHHUSA
OpTaHW3M YEIIOBEKa | BPEIHBIX BEIIECTB B | IPUHIMAEMBIX
U OKPYXKAIOIIyIO | BO3AyXe paboduell | perieHui,
cpeny;  [IpaBmia | 30HBI, CTOYHBIX | CAMOCTOSTEIHHOTO
paboTHI B | BOIaX W TIOYBE B | MOKCKA nyTen
OTIK-4 XUMHUYICCKOI X0JIe OpraHu3aIiu
i nabopaTopuu; npo¢eCCHOHANTBHON | MEPOIPUATHIA o
XuMHU4YeCKre JIeSITEIbHOCTH; Oe3omacHol padoTe ¢
METOIBI OrneHnBaTh BpEIHBIMU
HeHTpanmm3anim pe3yIbTaTHI U | BEIIECTBaMU u
BpPEIHBIX BEIICCTB; | BHIOMPATH 3ammre oT
OcHOBHBIC ONTUMAITFHOE BO3MOKHBIX
¢usnueckue U | pelieHue MIPH | TIOCEACTBUNA aBapHid
XUMHUYCCKHE pa3paboTke Mep 1o | B xoze
CBOMCTBa 6e3omacHoil pabote | mpodheccHOHaATbHON
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YpoBeHb

Kon c(hopMHUPOBAHHOCTH
3HaHusA Ymenusa Hasriku (bopmup
KOMIIETCHIINH KOMIIETCHIIMY Ha JaHHOM
Jramne / OLeHKa
C Bpe[lHI)IMI/l
BEUICCTBAMU nu
3aIIUTE oT
BO3MOYKHBIX
MOCISICTBHI
aBapuii B XxoJe
poheCCHOHATBHON
JIEATEILHOCTH;
JIEATEILHOCTH;
MerogamMu  OLEHKH
KommexcuHo .
CBOMCTB XMMHUYECKHUX
KOHCT] KIIUOHHBIX 06OCH0BBIBaTL BCIICCTB u
py BEIOOD
" KOMITJIEKCHBIM
KOHCTPYKIMOHHBIX
OKCIUTYaTalMOHHBIX | MOJIXOJIOM K TI0100pY
MaTepuaoB IKCIUTYaTAIHOHHBIX U
IKCILTYaTA[HOHHBIX
KOHCTPYKIIMOHHBIX
MaTepHUAaioB Ha
MaTepHAalOB IS
OCHOBAHUU ux
MIPOEKTUPYEMBIX
XUMHUYCCKUX
. 00BLEKTOB
CBOMCTB,
OLICHUBATh
pe3yJbTaThl u
BEIOHPATH

OIITUMAJIbHBIC
KOHCTPYKIIMOHHBIC
MaTepuUaJibl

OreHka o JUCIUILTMHE (CpeTHee apuPMETHIECKOE)

OreHka Mo AUCIUIUIMHE 3aBUCHUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHITUH,
3aKPETUICHHBIX 3a NUCIHUILTMHON U MPECTaBIseT cCO00M cpenHee apupMeTHIECKOE OT
BBICTABJICHHBIX OIIEHOK IO OT/AEJIbHBIM pe3yJibTaTaM oOy4yeHus (3HaHUS, YMEHUS,
HaBBIKH).

OrieHKa «3a4TEHO» BBICTABIISCTCS, €CIIU CpeIHEe apu(PMETHIECKOe HAaXOAUTCS B
unrepBane oT 2,4 no 5,0. OueHka «HE 3a4T€HO» BBICTABIAECTCSA, €CIU CpPEIHEE
apudmeTnueckoe HaxoauTcs B uHTepBaiie ot 0 g0 2,4.

[TpomexxyTouHas aTrectanus oOydarIuxcs B ¢GopMme 3adeT MPOBOJIUTCS IO
pe3yJibTaTaM BBITIOJIHEHHUS BCEX BUOB YUEOHOUM paObOTHI, MPETyCMOTPEHHBIX YUeOHBIM
IJIAHOM TI0 JIUCIUIUIMHE «XHUMUS», TIPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYILETO
KOHTPOJISI YCIIEBAa€MOCTH B TeueHHe ceMecTpa. OIleHKa CTENEeHU JAOCTHXKEHUS
00y4JaromMMUMHCS TJIAHUPYEMBIX PE3YIbTaTOB O0YUYCHHMS 1O JUCIUILIMHE IMPOBOIUTCS
MpenojaBaTeyieM, BeIyIUM 3aHATUS [0 AUCIUIUIMHE METOJOM 3KCIIEPTHOM OLICHKH.
[lo utoraM NpPOMEXYTOYHOH arTecTalud MO AUCHUILIMHE BBICTABIISIETCS OLICHKA
«3aYTECHOY, UJIU «HE 3aU4TCHOY.

Ixana
Onucanue
OLlCHUBAHUSA
3auTeHo BoinonHens! Bce BUbl yueOHOM paboThl, IPEeIyCMOTPEHHbIE YYEOHBIM IIJIAHOM.
CTyaeHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUN, HABBIKOB NPUBE/ICHHBIM B
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TabaMLax IoKa3aTeei, omepupyer NPHOOPETEeHHbIMU 3HAHMUAMHU, YMEHHUSIMH,
HaBbIKaMU, IPUMEHSET UX B CUTYaLIUSX MOBBIIIEHHOH clokHOCTH. [Ipu aTOM MOTYT
ObITh JIOMYIIEHbl HE3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHs IpH
AHAJIMTUYECKUX ONepalusiX, IEpeHoCce 3HaHUM U YMEHUI Ha HOBbIE, HECTaHAapTHBIE
CUTYallUU.

He BbimosHeH oguH uiau Oosee BUIOB y4eOHOM pabOTHI, MperyCMOTPEHHBIX
y4eOHbIM IIaHOM. CTYIEHT JAEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB MO 3TanaM (ypoBHSM) C(HOPMHUPOBAHHOCTH KOMIIETEHIU,
JIOMYCKAIOTCS 3HAUUTENIbHbIE OIIMOKHU, MPOSBIAETCS OTCYTCTBUE 3HAHUN, YMEHHI,
HAaBBIKOB 110 psAAY IOKa3aTeNled, CTYyIeHT UCIIBITHIBAET 3HAUUTEIIbHbBIE 3aTPyIHEHUS
IIpY ONEPUPOBAHUU 3HAHUAMU U YMEHUSAMHU IIPU UX IMIEPEHOCE HA HOBBIE CUTYAl[UH.

He 3aureno

7. DuaexkTpoHHas HHGOPMALMOHHO-00pa3oBaTeJIbHAS cpeaa

Kaxxapiii oOyyaroniuiicsi B T€YeHHE BCETO Meproia 00ydeHUs] 00eCIeunBaeTCs
WH/IMBUIyIbHBIM HEOTPAaHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(OpMAIMOHHO-
oOpazoBarenbHOM cpene YebGokcapckoro wuHcTuTyTta ((unmana) MoOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOM TOYKH, B KOTOPOW MUMeEETCs JAOCTYI K

UH(POPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOW cetu  «MHTepHeT» (nanee — ceTh
«HTEepHETY), KaK HA TeppuTOpUH (Pryihasna, Tak U BHE €€.
OnexTpoHHas HH(DOpPMAIMOHHO-00pa3oBaTeNbHAsA CpeJa — COBOKYIMHOCTH

WHOOPMAITMOHHBIX M TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, COOTBETCTBYIOIINX
TEXHOJIOTUYECKUX  CPEICTB,  OOECHEYMBAIOLIMX  OCBOEHHE  OO0yYarolUMUCA
o0Opa3oBaTeIbHBIX MPOTpaMM B MOJTHOM 00BEME HE3aBHCHMO OT MECTa HaXOXKIACHUS
oOyyJarommxcs.

DnexkTpoHHas HHGOPMAIIMOHHO-00pa30oBaTeIbHas cpeia 00eCIIeUnBaCT:

a) IOCTyN K y4eOHBIM IUTaHaM, paboYuM IporpaMMamM JUCHMIUIMH (MOYJIEH),
MIPAKTUK, AJIEKTPOHHBIM YUYEOHBIM H3JAHHUSIM M SJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B pa0OUurX MpOorpaMMax JUCIUIUIMH (MOAYJIEH), MPAKTHK;

0) dbopMupoBaHHE DJIECKTPOHHOIO TMOPTGHOIHO O00YUYaAIOIIETOCsS, B TOM YHCIIC
COXpaHEHHE ero padoT U OIEHOK 3a 3TU PabOTHI;

B) (pukcanuio xoa 00pa3oBaTEIBHOTO POIIECCa, PE3yIbTaTOB MIPOMEKYTOUHOM
aTTECTAINH U PE3yIbTaTOB OCBOCHUS MPOTrpaMMbl OaKaJlaBpuaTa;

') IPOBEJECHUE YUEOHBIX 3aHATHI, MPOUEAYP OLEHKHU pe3yJbTaTOB 00y4YEeHUS,
peanm3ais KOTOPBIX MPETyCMOTPEHA C TPUMEHEHHEM JJICKTPOHHOTO OOyYCHWSI,
JTUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHI;

1) B3aUMOJCHCTBUE MEXKIY YYaCTHUKAMH 00pa30BaTEIIBHOTO IPOIlecca, B TOM
YHCJIC CUHXPOHHOEC W (WMJIM) ACHHXPOHHOE B3aWMOJCHCTBHUS TOCPEACTBOM CETH

«HTEpHETY.
OYHKIIMOHUPOBAHKE DJIEKTPOHHOW MHPOPMAIIMOHHO-00PA30BATENBHON CPEIb
oOecrieunBaeTcs COOTBETCTBYIOLIUMHU CpeacTBaMu uH(OPMAITMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOTUI U KBaU(UKaIuel pabOTHHUKOB, €€ UCIIOJIb3YIOITNX
Y TIOIICPKUBAIOIIUX.
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OYHKITMOHUPOBAHUE SJIEKTPOHHONU HH(POPMAIIMOHHO-00PA30BATEIHHOM CPEIbI
COOTBETCTBYET 3aKOHOAATENLCTBY Poccuiickoit @enepann.

OcuHoBubIME cocTaBisromuMu SNOC dunmnana sBIsFOTCS:

a) calT UWHCTUTYTa B ceTh VHTepHET, pacnoJIOKEHHBId IO aJpecy
www.polytech21.ru, https://chebpolytech.ru/ koTopslit 06ecrieunBaer:

- JOoCTyn OOydYalluuxcs K Y4eOHbIM IUIaHaM, pabdouyuM MporpaMMam
TUCIUTUINH, TPAKTUK, K W3JaHUSAM DJICKTPOHHBIX OHMOJHMOTEUHBIX CHCTEM,
DJIGKTPOHHBIM WH(OPMAIMOHHBIM W 00pa30BaTENbHBIM pecypcaM, YKa3aHHBIX B
pabounx mnporpammax (paszmensl caiita «CBemeHuss 00 oOpa3oBaTeIbHOM
OpraHu3alumn»);

- uHopMUpOBaHKUE 00yYarONIUXCsI 000 BCEX MU3MEHEHUSAX Y4eOHOro mpolecca
(HOBOCTHAs1 JIEHTA CaiTa, IEHTa aHOHCOB);

- B3aMMOJICWCTBHE MEXKIY YYacTHHKamMH oOpa3oBaTelbHOrO IMpolecca
(mozpasnensl caiiTa «3a1aTh BOIPOC TUPEKTOPY);

0) odunuanbHBIE SJEKTPOHHBIE ajapeca MOAPA3JCICHUA U COTPYAHUKOB
UHCTUTYTa ¢ SHaekc-nomeHoMm (@polytech2l.ru (cnMCOK KOHTAaKTHBIX JAHHBIX
nojapaszeneHuil @unnana pasMelleH Ha opuuuanbHOM caiTe Punnana B pasjene
«KOHTaKTBI», COHCKH KOHTAKTHBIX  O(MHIIMAIBHBIX  AJICKTPOHHBIX  JaHHBIX
npenojaBarenei  pasMmelieHsl B mojapasnenax  «Kadenpe») obecneuuBaror
B3aMMOJICUCTBHE MEX]Iy YYACTHUKAMH 00pa30BaTEIbLHOTO MPOIIECCa;

B) JUYHBIM KaOuHeT oOyuarorierocs (moptdonno) (BXoa B JUYHBIA KaOWHET
pasMmelieH Ha odunuansHoM caiite @unnana B pasnaene «CTyIaeHTy» MHojpasfiene
«OnexTpoHHas WHGOPMAIIMOHHO-00pa3oBaTebHasl Cpefa») BKIOYAaeT B ceds
nopT¢ o0 CTYJEHTA, 3JIEKTPOHHBIE BEIOMOCTH, PEUTHUHT CTYIEHTOB 1 00ECIIeUHBAET:

- ukcaiuio xoaa o0pa3zoBaTENLHOrO MPOIECCa, PE3yIbTaTOB IPOMEKYTOUHOM
aTTECTAINK U PE3YyIHTATOB OCBOCHHUS 00pa30BATEIbHBIX MPOTPAMM 00YUaAIOIUMUCS,

- (hopmupoBaHHE 3IEKTPOHHOTO MOPTHONIMO OO0YUAIOLIETOCs, B TOM YHCIE C
coXpaHeHHe padoT 00yyUaroIIerocs, peleH3ui U OIlEeHOK Ha 3TU PaboThI,

I) DJIGKTPOHHBbIE OWOJMUOTEKH, BKJIIOYAIOIIME JJICKTPOHHBIE KaTaJlorH,
MOJTHOTEKCTOBBIE IOKYMEHTHI M 00ECTIEUMBAIOIIUE JTOCTYI K Y4eOHO-METOANIECKUM
MaTepuaiaMm, BBIITYCKHBIM KBaTU(UKAIIMOHHBIM paboTaM U T.J.:

Yebokcapckoro uncruryta (punmana) - < MPBUCy»

1) 2JIeKTPOHHO-0MOnoTeunsle cuctembl (ObC), BKIIOYAIOINTHE AIEKTPOHHBIN
KaTaJjor ¥ MOJIHOTEKCTOBBIE IOKYMEHTHI:

- ObC «JIAHb» -https://e.lanbook.com/

- OGpazoBarenbHas wiatdopma FOpaiir - https://urait.ru

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

e) mnatdopma mudposoro odpazoBanus [lomurexa -https://Ims.mospolytech.ru/

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

3) cuctemMa 3JeKTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecrneynBaeT JOKyMeHT0000poT Mex 1y dunuanom u YHUBEPCUTETOM;

n) cucrema «1C Ynpasienue BY3om Dnextponusiii gekanaty (MocKOBCKU
MOJUTEXHUYECKUI YHUBEPCUTET) obecreunBaeT (puKcammio Xoaa 00pa3oBaTEIbHOTO
mporecca, pe3ylbTaTOB MPOMEKYTOYHOW aTTeCTAlldd M PE3yIbTaTOB OCBOCHUS
o0pa3oBaTeIbHBIX TPOrpaMM O00yUaAIOIIUMHUCS;
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k) cucrema «POLYTECH systems» oOecrneunBaer HWHPOPMAIIMOHHOE,
JOKYMEHTaJIbHOE  aBTOMATU3MPOBAHHOE  COMPOBOXKIEHHE  00pa30BaTEIHLHOTO
nporuecca;

1) cucrema «AOUTYpHEHT» o0ecrieuynBaer JOKYMEHTAJIBHOE
aBTOMAaTU3UPOBAHHOE COMPOBOXKIAEHUE pA0OThI IPUEMHON KOMUCCHUHU.

8. IlepeyeHbp OCHOBHOH W /[ONMOJHUTEJHbHOM Y4YeOHOW JHUTEepaTypsbl,
HE00X0AMMOM 1151 0CBOCHUS AMCUMILIMHBI
OcHoOBHas auTeparypa

1. Pocun, U.B. Xwumus: y4ueOHUK © mnpaktukym s By3oB/ HU. B. Pocun,

JI. . Tomuna, C. H. ConoBbeB. — MockBa : WMzparensctBo HOpaiit, 2026. —
328 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-15973-8. — Tekct
MeKTpoHHbI //  OOpazoBatenbHas 1uiatrpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/583165.

2. Xumus : yueOnuk ans By3oB/ lO. A. JleGenes, I'. H. ®anees, A. M. I'omy0eB,
B. H. [llanoBan ; mox oOwmel penakuueit I'. H. @aneeBa. — 3-e u3n., mepepad. u
non. —  MockBa : UznarensctBo  FOpaiit, 2026. — 445c.— (Beicuiee
oOpazoBanue). — ISBN 978-5-534-21209-9. — Tekct : D3JEKTPOHHBIN //
Oo6pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583042.
3.MaprteiHoBa, T. B. Xumus : yaeOHUK 1 nnpakTukym 11 By30B / T. B. MaptsinoBa, 1.
B. ApramonoBa, E. b. 'onyHoB ; mox obmieit pegakuueit T. B. MapTeiHOBOM. — 2-€
u3a., ucnp. u aon. — Mocksa : M3narensctBo FOpaiit, 2023. — 368 ¢. — (Briciiee
ooOpazoBanue). — ISBN 978-5-534-09668-2. — Tekct : dIeKTpOHHBIA //
Oo6pazoBatenbHas mwiatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/511370.
4. Audunorenoa, U. B. Xumus misi HenpodUIBHBIX HANPABICHUM : YYCOHHK H
npakTukyMm Uit By3oB / U. B. Aupunorenosa, A. B. babxos, B. A. [lonkos. — 2-¢
U3, ucnp. u non. — Mocksa : UznarensctBo FOpaiit, 2026. — 291 ¢. — (Bricuuee
oOpaszoBanue). — ISBN 978-5-534-10633-6. — Tekct : D3JEKTPOHHBIN //
Oo6pa3zoBarenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/584865.

JlonmosHUTENbHAS IUTEpATYPa
1. 3aiiueB, O. C. Xumwus. JlabopaTopHbI MPaKTUKYM M COOPHHUK 3ajady . y4eOHOE

nocobue mna By3oB/ O. C. 3aifnieB. — MockBa : U3natensctBo Opaiit, 2025. —
202 c.— (Bpicmiee oOpazoBanue). — ISBN 978-5-9916-4106-7. — Tekct
aekTpoHHbI  //  OOpazoBatenbHas 1uiatrgopma HOpaiit [caiit]. — URL:

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

2. OneitnukoB, H. H. Xumwus. AATOpUTMBI pelIeHHs] 3a7ad M TECTHI . ydeOHOe
nmocobme st cpegHero mnpodeccuonanpHoro obpaszoBanus / H. H. Onelinukos,
I'. IT. MypaBbeBa. — 3-¢ u3f., ucnp. u jaomn. — Mocksa : U3gatensctBo OpaiiT,
2025. — 249 ¢. — (IIpodeccuonanbHoe oopazoBanue). — ISBN 978-5-9916-9665-4.
— TekcT : snekTpoHHbld // OOpa3zoBatenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562542.

3. MapteinoBa, T. B. Xumus : yueOHuK u npaktukyM Juist By30B / T. B. MapTeiHoBa,
. B. Apramonosa, E. b. 'ogyHoB ; mox o6mieit penaknueit T. B. MapteiHOBOMH. — 2-
€ u3., ucrp. u aomn. — Mocksa : M3znarensctBo FOpaiit, 2026. — 368 ¢. — (Bricuiee
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https://urait.ru/bcode/511370

oOpa3zoBaHue). —

ISBN 978-5-534-09668-2.

Tekct AIEKTPOHHBIN  //

Oo6pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583353.
4. T'enppman, M. U. Xumus : yaeOuuk ais By3os / M. U. I'ensman, B. I1. FOctpaTos.
— 5-e uzn., crep. — Cankrt-IlerepOypr : Jlanw, 2025. — 476 ¢. — ISBN 978-5-507-
52360-3. — TexcT : anexkTpoHHbIN // JIaHb : 3JI€KTPOHHO-OMOIMOTEYHAs! CUCTEMA. —

URL: https://e.lanbook.com/book/448712

[lepuonuka:
1. HedTterazosas

2. bypenue u HedpTh

POMBIIIIEHHOCTh
https://nprom.online. - TEKCT : 2IEKTPOHHBIMH.
HAay4YHO-TEXHUYECKUN PELEH3UPYEMBIN KypHaJ.

OTpacieBoit KypHa.

https://burneft.ru/ethics. - TeKCT : 2IEKTPOHHBIH.

9. IIpodeccuonanbHbie 0a3bl JAHHBIX U HMH(OPMAUMOHHO-CIIPABOYHbIE

CHUCTEMBI

[TpodeccnonanbHas 6a3a TaHHBIX U
MH(OPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI

Nudopmarnus o mpaBe COOCTBEHHOCTH
(PEKBU3UTHI JOTOBOPA)

https://aeer.ru/

Acconmanus nmkenepaoro oopazoBanusi Poccun

CoBeplieHCTBOBaHUE o0Opa3oBaHUs u
HH)KeHepHOfI ACATCIIBHOCTH BO BCEX HUX
MPOSIBIICHUSX, OTHOCAIIMXCA K y4eOHOMY,

HayYHOMY n TEXHOJIOTHYCCKOMY
HaIlpaBJICHUAM, BKJIKO4Yas IIpOHECCChbl
npenoaaBaHus, KOHCYJIbTUPOBAHUA,

UCCIIC/IOBAHMSI, Pa3paOdO0TKU WHKEHEPHBIX
pelIeHHA, BKIII0Yast HeTera3oByro OTpaciib,
TpaHchepa TEXHOJIOTHH, OKa3aHHs
HIMPOKOTO CHIEKTPpa 00pa30BaTEIbHBIX yCIYT,
obecrieueHnsi CBsi3el C OOIECTBEHHOCTEIO,
MPOU3BOACTBOM, HAYKOM M WHTErpalud B
MEXYHApPOJIHOE HAy4YHO-00pa30BaTEIbHOC
HPOCTPAHCTBO.

CcBOOOIHBIN TOCTYII

http://www.angi.ru/

Caiir ArenrctBa HedTeraszoBoil uHbOpMaIUU

Caiit AreHTCTBa HedTerazoBoi
unpopmanuu ANGI.Ru npencrasiser coboit
CTIeIMAIN3UPOBAHHBIN nopTa,
UH(POPMUPYIOLIHIA 0TpacieBylo
OOIIECTBEHHOCTh O JKM3HM  TOILUIMBHO-
HHEepreTudeckoro kommiekca Poccun. 31ech
MOXXHO O3HAaKOMHUTBCS C TEHACpPAMU W
BAaKaHCUSIMM  HEQTSIHBIX, Ta30BBIX H
HedTerazocepBucHbIXx Komnanuil. Co3maHa
KpynHasi 0a3a JaHHBIX M0 MPEeIIpPUATHIM
otpacid. YTo0 MATH B HOTY CO BPEMEHEM,
OTKPBIT U pa3BUBacTCA pazznen
"BuneonoBoctu", co3jaH KaHall
"HedTterazosoe Buneo" Ha YouTube.
cBOOOIHBIN TOCTYI

Bonpmas sanuknonenus HeTy U raza
https://www.ngpedia.ru/index.html

OHuukonenus conepxxut 630295 crareit us
pa3HbIX o0jacTel HAyKM M  TEXHHUKH.
TekcToBoil  6a30if Ui COCTaBJICHHS

50


https://www.ngpedia.ru/index.html
http://www.angi.ru/
https://burneft.ru/ethics
https://nprom.online/

SHIUKIIOTICANH cTana
o6ubimoreka «Hedrp-I"'az».

AJIEKTPOHHAS

CrnpaBounas npasosas cuctema (CIIC)
«Kouncynprantl Irocy»
http://www.consultant.ru/

3akoHoAaTeNbCTBO PD KOJIEKCHI M 3aKOHBI B
MOCJICIHEW penakiuu. Y IOOHBIM TIOUCK
3aKOHOB KOJIGKCOB MPUKA30B U JPYTUX
JOKYMEHTOB. ExenneBHbIe 0030pbl
3akoHOB. KoHcynbranmu mo OyxyueTy u
HAJIOT000JI05KECHHIO.

DIEKTPOHHBIN EPUOANYECKUI CITPABOYHHK
«Cucrema 'TAPAHT»

3aKOHOIATENLCTBO - 3aKOHBI U KOJEKCHI
Poccuiickoit ®enepanuun. [lomHbIE TEKCTHI
JIOKYMEHTOB B  TMOCJEIHEH peJaKiMH.

https://www.garant.ru/ AHanutuyeckue npodeccroHalbHbIE
MaTepHaIbl.
Hayunas AJICKTPOHHAS oubmmoTeKa
eLIBRARY.RU - 310 kpynHeummui
POCCUICKHIA nH(pOpMaAITMOHHO-

Hay4Has 3JeKTpoHHas oubnanoreka Elibrary
http://elibrary.ru/

aHAJTMTUYECKUI TOpTaj B 00JAacCTH HAYyKH,
TEXHOJOTHH, MEIWLUHBI U O00pa3oBaHMs,
cofiepkanuii pedepaTsl U MOJHBIE TEKCTHI
Oonmee 26 MIH HAy4YHBIX CTaTed u
nyOnuKanuii, B TOM YHUCIIE SJIEKTPOHHBIE
Bepcun Oonee 5600 poccHUUCKUX HAy4YHO-
TEXHUUYECKUX JKyPHAJIOB, U3 KOTOPHIX OoJiee
4800 xypHaJOB B OTKPBITOM JOCTYINE
CBOOOIHBIN TOCTYII

®enepanbHbiil nopran «Poccurickoe
oOpazoBanue» [DNEeKTPOHHBINA pecypc|
https://ro-edu.ru/

®denepanbHbIN nopTan «Poccuiickoe
o0pa3oBaHHE» — YHHUKAJIbHBIA HHTEPHET-
pecypc B chepe 00pa3oBaHUS U HAYKH.
EsxeHeBHO MyOJIMKYeT caMble aKTyallbHbIE
HOBOCTH, AHOHCBI COOBITHH,
MH(POPMALIMOHHBIE MaTepHabl ISt
HIMPOKOro Kpyra unrareneil. ExenenenpHo
Ha TIOpTaje pa3MEIaloTCsl IKCKIIO3UBHBIC
MaTepuaibl, HMHTEPBbIO C  BEAYIIUMHU
CTIEUAIACTAMH — He/1aroramu,
MICUXOJIOTAMH, YYEHBIMH, PEIOPTAXH U
AHAJTUTUYECKHE CTAThU.

Yurarenu MOJTy4aroT JOCTYTI K
HOPMAaTHUBHO-TIPABOBOM 6aze cdepsl
o0Opa3oBaHMs, OHHM MOTYT IIOJIb30BATHCSA
CaMbIMH pa3IMYHBIMU HOJIE3HBIMHU
CepBUCaMU — TaKUMH, KaK OHJIAMH-
TECTHUPOBAHUE, OINPOCHl IO AKTyaJbHBIM
TeMaM M T.J.

Ha3Banmue Cokpaménnoe | OpraHu3auMoHHO- OTtpacianb OdunuanbHbIi

OpraHu3auuu Ha3BaHHUe npasosas (popma (obsacTh caiT

JIeSITeJIbHOCTH)
OG61mepoccuiicko O6mepoccuiickas HAobsraa, http://
nepepaboTka, WWW.orngp.ru/o-

€ oTpacieBoe OOQOP HI'TI HErocyJ1apCTBEHHas .
TPaHCIIOPTHPOBKA nas/documenti-

00beTUHEHNE HEKOMMepUecKast wedTH 1 raza 000r-ngp/



http://www.consultant.ru/
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HEPTSIHOHN U
razoBou
OpraHu3alus
MPOMBILIEHHOC
™
Cotos Oo6mmepoccuiickas JloGsrua,
HErocyJaapCTBECHHAsA repepaboTka, http://
He(PTEIPOMBIIILT CHII yAap pep P /
CHHIKOB HEKOMMeEpUCeCKas TPaHCIIOPTHUPOBKA Www.Sngpr.ru
OpraHU3aLHs He(TH ¥ Taza

10. IIporpammHuoe odecnevyenue (JIUIEH3MOHHOE U CBOOOIHO paclpocTpansieMoe),
HCIO0JIb3yeMoe NMPHU OCYIIeCTBIEHHH 00Pa30BaTe/ILHOIO NMpollecca

WNudopmanus o npase
COOCTBEHHOCTH (PEKBU3UTHI

Aynutopus [Tporpammuoe obecnieueHme
AO0Tr0BOpa, HOMEP JIMICH3UU U
T.J.)
Windows 7 OLPNLAcdme moroop NeJI03 ot 30.05.2012) ¢
noncornamesusamu ot 29.04.14 u
01.09.16 (6eccpouHast TUIIEH3MUA)
Ne 1016 K ky Endpoint Securi Cy6 i
aspersky Endpoint Security st yOIUIEH3UOHHBII I0rOBOP
Yuaebnas  ayauTOpHS ’Hﬂil 6uzneca — Pacimmpennsiii Russian Ne977 1049.EI1/25 ot 10.12.2025
IMMPOBCACHUA yqe6HBIX 3aHATUHU Edition. 150-249 Node 2 year
BCEX BHUOB,Educational Renewal License
IPEyCMOTPEHHBIX
IpOrpaMMoit cpeHero| Y andex 6paysep CBoboaHOE pacrpocTpaHseMoe
NpodecCHOHATLHOTO porpaMMHOe obecrieueHue (Oeccpodnas
JHLIEH3HS
oOpasoBaHus/OakanaBpuara/ B )
crienuanurera/ MTC Jlunk Horosop Ne2/2026 (091 168.EI1/26) ot
MaruCTparypbl, OCHAIICHHAA 27.03.2026
000pyI0BaHHEM u_
TEXHUYECKHMH  CPEACTBAMH Gimp CBOOOJIHO PACIPOCTPaHIEMOE
OGVUCHNS. COCTAB KOTODBIX nporpamMMHoe obecrieuenue (beccpouHast
y > p TTUTIEH3US)
OIIPECACIIACTCS B pa60‘II/IX
IporpamMmax AUCHUILIMH|Microsoft Office Standard HOMep JIUIEeH3un-42661846 ot
(Momyneit) 2007(Microsoft DreamSpark Premium  [30.08.2007) ¢ nomcoriameHusiMi OT
Kabumer XAMHH n|Electronic Software Delivery Academic (29.04.14 u 01.09.16 (6eccpounas
MaTepHanOBeeHHS (Microsoft Open License JTUTICH3MS )
Pascal ABC CBOOO/IHO pacrpocTpaHsieMoe
nporpamMHoe obecrnedenue (beccpouHast
JTUIICH3YS)
Kaspersky Endpoint Security mis CyOJHIIeH3UOHHBIH JOTOBOP
6usHeca — Pacimpennsiii Russian Ne977 1049.EI1/25 ot 10.12.2025
Edition. 150-249 Node 2 year
Educational Renewal License
Ne 1126 ITomemenue ais .
CAMOCTOSTEbHOMN DAGOTEI Windows 7 OLPNLAcdmc nmoroBop NeJI03 ot 30.05.2012) ¢
p JoncornameHusiMu ot 29.04.14 u
00y4Jaromuxcs 01.09.16

(beccpouHast THIIEH3M)

AdobeReader CBOOOIHO PacpoCTpaHseMoe
MIPOrpaMMHOE O0ecTIieueHIE
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(6eccpouHas TUTICH3NS)

I"apaHT- cipaBOYHO-TIpaBOBast CHCTEMA

Horosop NeC-002-2025 ot 09.01.2025

Yandex Opayzep

CBOGOJIHO pacIpocTpaHseMoe
MpOrpaMMHOE 0becTicUeH e
(GeccpouHast THUIICH3HUA)

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

HOMep IHLEeH3uu-42661846 ot
30.08.2007) ¢ nomcoraameHusMu OT
29.04.14 1 01.09.16 (6eccpounas
JIUICH3USA)

MTC JIunak Horosop Ne2/2026 (091 168.EI1/26) ot
27.03.2026
AIMP OTEYECTBEHHOE CBOOOIHO

pacrmpocTpaHseMoe IPOrpaMMHOE
obecrieuenne (beccpodHast JIMLEH3H)

11. MaTepuajibHO-TeXHHUYECKOE o0ecriedeHue TUCIMIITIMHBI

Tun u HOMCEP IMOMCIICHHUA

[TepedeHb OCHOBHOTO 00OPYIOBAaHUS M TEXHUUECKHUX
CPEJICTB O0yUYCHHUS

VYueOHass ayauTopusi IS TIPOBEICHHUS
yu4eOHBIX  3aHATHH  BCEX  BHJIOB,
MIPEyCMOTPEHHBIX IPOTPaMMOi
CpeIHero npoeCCHOHATHLHOTO
oOpa3oBanusi/OakanaBpuara/
CrieUaInTeTa/ MarucTpaTypshl,
OCHAIIICHHAsI 00opyaoBaHNEM "
TEXHUYECKUMHU CPEJCTBAMU  OOydYeHMUS,
COCTaB KOTOPBIX OMpeessieTcs B pabounx
nporpamMMax JUCIHIUIUH (MOTyJIeH)
Kabuner XuMum 1 MaTepragIoBEeICHHS

Ne 1016 (Yebokcapsl, yi. K.Mapkca, 1.60)

OO0opynoBaHue: KOMIUICKT MeOenu s y4eOHOTO
rpoiiecca; 10cKa ydeOHast; CTeH/Ibl

TexHuueckue cpeicTtBa 0OydYeHHs: KOMITBIOTEpPHAS
TEXHHKA; MYJIbTUMEHIHHOE obopymoBaHue
(mpoekTop, DdKpaH); KOMIUIEKT JabOpaTOPHOTO
000pyT0BaHUs TIO JUCIUILTAHE

[Tomemenne It CaMOCTOSITEIBHOU
paboThl 00yHAIOIIHUXCS

Neo 1126 (r. Ueboxkcapsl, yi. K.Mapkca, 60)

OO6opyoBaHHe: KOMIUIEKT MeOenu i y4eOHOro
npoiiecca;

TexHudueckne CpEACTBa O6V‘I€HI/I$IZ KOMIIBIOTCPHAasA
TEXHUKA C BO3MOKHOCTBIO TMOAKIIIOYEHHS K CETH
«UuTepuer» w  olecrmeyeHWeM  JOCTyNa B
EKTPOHHYI0  MH(POPMALMOHHO-00Pa30BaTENIbHYIO
cpeny Ounmana

12. MerToaunueckue
JTUCIHUILTAHBI

yKa3zaHusi JAJIsi  00y4amomerocss M0 OCBOEHHUIO

Memoouueckue ykazanus 011 3aHAMUN 1EKYUOHHO20 MUNaA

B xome neKIMOHHBIX

3aHATUU

oOyuyaromemMycsi HEoOXOAUMO  BECTHU

KOHCIIEKTUPOBaHHWE YYEOHOro marepuana, oOpanjaTh BHHMAaHHE Ha KaTETOpPHUH,
(GOpMYIMPOBKH, PACKPBIBAIOLIME COJEPKAHUE TE€X WM MHBIX SABJICHHA U MPOLECCOB,
Hay4HbIE BBIBOJBI U MPAKTUYECKUE PEKOMEHIALIAH.
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HeoOxomumo 3amaBaTh NPENoAaBaTENIO0 YTOUHSIOIIME BOMPOCHI C IIEJBIO
YVSCHEHUSI TEOPETHUYECKUX IOJIOKEHUH, Pa3pellieHHs] CHOPHBIX  CUTYAalMi.
[lenecooOpa3Ho gopabaTbiBaTh CBOM  KOHCHEKT JIGKIMHU, Jieflag B  HEM
COOTBETCTBYIOIIME 3allICM W3 OCHOBHOM W JONOJIHUTEIBHOW JINTEPATyPBHI,
PEKOMEHJIOBAaHHOW NpernojaBareieM U MPeayCMOTPEHHON ydeOHOMl mporpammoit
JUCUUTUINHBI.

Memoouueckue ykazanusa 0aa 3AHAMUN CEMUHAPCKO20 (MPAKMUYECKO20)
muna.

[IpakTryeckue 3aHATHS MO3BOJIAIOT Pa3BUBATh y 00ydYaroUIerocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHUE CAaMOCTOSTENBHO U3y4yaTb JIUTEPATYPY,
aHaAJIM3UPOBATh MPAKTUKY; yUaT Y€TKO (POPMYJIUPOBATH MBICIIb, BECTH JUCKYCCHIO, TO
€CTh MMEIT HCKIIOYUTEIBHO BaKHOE 3HAYEHUE B PA3BUTHUU CaMOCTOSATEIBHOTO
MBIILJIEHUS.

[ToaroToBKa K MpakTUYECKOMY 3aHATHIO BKIIIOYAET JiBa 3Tana. Ha nepsom stane
OOy4aroUuiicsl MIAaHUPYET CBOIO CaMOCTOSITENIbHYIO pabOTy, KOTOpas BKIIIOYAET:
YVSCHEHUE 3aJlaHus Ha CaMOCTOATENbHYI0 paboTy; MOoJ00p OCHOBHOW U
JOTIOJTHUTENIBHOW ~ JINTEPATypbl;  COCTaBJIEHUE IUIaHA pabdoTbl, B KOTOPOM
OTIPEEIISIIOTCS OCHOBHBIE MYyHKTHI MpEJCTOsMEe moaroroBku. CocTaBlieHHE IJ1aHa
JUCUUIUTMHUPYET U MOBBIIIAET OPraHM30BaHHOCTH B padoTe.

Bropoii sTan BKIJII0YaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas
HAaYMHAETCS C W3Y4YEHUs OCHOBHOW U JIOMOJHUTENBHON JuTepaTypel. Ocoboe
BHUMAaHHE MPU ITOM HEOOXOIMMO 0OpAaTUTh HA COACPKAHNE OCHOBHBIX MOJOKEHUN U
BBIBOJIOB, OOBSICHEHUE SIBJICHUM U (DAKTOB, YSICHEHHE MPAKTHUUYECKOIO MPUIIOKEHUS
paccMaTpuBaEeMbIX TEOPETHUYECKHX BONPOCOB. Jlanee ciieqyeT MOATOTOBUTH TE3UCHI
JUIA BBICTYIUIEHUH 1O BCEM YYEOHBIM BOMNpPOCAM, BBIHOCHMBIM Ha MPAKTHUYECKOE
3aHIATHE WM IO TEME, BBIHECEHHOM Ha AMCKYCCHUIO (KpYTJblid CTON), MPOIyMaTh
IPUMEPHI C LIETBI0 00ECIICUEeHUsI TECHOM CBSI3U U3y4aeMOU TEMBI C pEaIbHOM JKU3HBIO.

['oTOBsICH K AOKJIAQy WM BBICTYIUICHHIO B paMKax HHTEPAKTHUBHOU (HOPMBI
(zucKyccust, Kpyriblid CTOM), IPU HEOOXOIUMOCTH CIAEAYET OOPATUTHCS 32 TOMOLIBIO K
MPENoIaBaATEIIO.

Memoouueckue yKazanusa K camocmoamenvHoi padome.

CamocrosiTennbHass paboTa 0OydaroIIerocsl SIBISETCS OCHOBHBIM CpPEJICTBOM
OBJIaJICHUs y4eOHBIM MaTepUajoM BO BpeMs, CBOOOAHOE OT 00s13aTeIbHBIX YUeOHBIX
3ansaTuil. CamocrosiTenbHass paboTa OOy4YaromIerocss HaJ YCBOCHHEM Y4eOHOTO
MaTepuaiia 1o y4eOHOM JWCIMIUIMHE MOXET BBINOJIHATECS B OHOIHMOTEKE
YHHUBEpPCUTETA, YUEOHBIX KaOMHETax, KOMIBIOTEPHBIX KJaccax, a TAaKKe B JOMAITHUX
ycnoBusix. CopepxaHue W KOJWYECTBO CaMOCTOSITENIbHOM paboThl oOydaromierocs
orpenaenseTcs: yueOHOW mporpaMMoi AMCUMIIMHBI, METOJAMYECKUMHU MaTepHallaMu,
NPAKTUYECKUMH 33JaHUSIMU M YKa3aHUSAMHU MPEIOAaBaTEIS.

Camocmosamenvnan padoma ¢ ayOumopHoe 8pems MOHCem GKAI0UAMb:

1) xoHCnekTupoBaHUE (COCTaBICHUE T€3UCOB) JICKIIU;

2) BBINOJIHEHHWE KOHTPOJIBHBIX PadoT;

3) pemienue 3ajaad;

4) paboTy CO CIPaBOYHON U METOJUYECKOM JIUTEPATYPOH;

5) paboTy ¢ HOpMATHUBHBIMH NPABOBBIMU aKTAMH;
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6) BBICTYIUICHUS C JOKJIalaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHSIX;

7) 3amuTy BBITOJTHEHHBIX padoT;

8) ydactue B ONEpPaTUBHOM (TEKYIIEM) OINPOCE IO OTACIbHBIM TeMaM
M3y4aeMOU JTUCIUILIAHBI,

9) yuactue B coOeceqoBaHMSX, AEJIOBBIX (POJEBBIX) Hrpax, AUCKYCCHUSX,
KPYIJIBIX CTOJIaX, KOH(PEPEHITUAX;

10) yyactue B TECTUPOBAHUU U JIp.

CamocmoamenvHnasa padoma 60 6HeayOUMOPHOE 6peMA MOIHCEM COCMOAND
uz:

1) moBTOpEeHUs JEKIMOHHOTO MaTepHaa;

2) TOATOTOBKH K MPAKTUYECKHUM 3aHSATHUSM;

3) wu3ydeHus yueOHOU U HayYHOU JTUTEPATYPHI;

4) wW3yueHWs HOPMATUBHBIX MPABOBBIX AKTOB (B T.4. B AJIEKTPOHHBIX 0a3zax
JTAHHBIX );

5) peuieHus 3a7a4, U UHBIX TPAKTUUECKUX 3aJIaHUIM

6) MOATrOTOBKHU K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHATHUSM YCTHBIX JOKJIQJ0B (COOOIICHU);

8) moAroToBKH pedepaToB, ICCE U UHBIX UHAUBUYATbHBIX MUCHMEHHBIX pabOT
10 3aJJaHUIO0 TIPENOoaBaTes;

9) BBINOJHEHHUS KyPCOBBIX PadbOT, MPETyCMOTPEHHBIX YUYEOHBIM TIaHOM;

10) BBINIOJTHEHHUS BBIITYCKHBIX KBaTU(UKAIIMOHHBIX paboT U Jp.

11) BbiienieHrs HauboJee CIOXKHBIX U MPOOJIEMHBIX BOIMPOCOB MO M3y4aeMOu
TEME, IIOJyYEHUE pPA3bICHEHUH U PEKOMEHJAlMil MO [aHHBIM BONPOCAM C
MpenoaaBaTes MU Ha KOHCYJIbTAllUSX.

12) npoBenieHrsi CaMOKOHTPOJISI MYTEM OTBETOB Ha BOMPOCHI TEKYILETO
KOHTPOJISI 3HAHWM, PEIICHUS MPEACTABICHHBIX B Y4eOHO-METOAMYECKUX MaTepuanax
kKadeapsl 3amad, TECTOB, HAMMCAHUS PeepaToB M ICCE MO OTACIBHBIM BOMPOCAM
M3y4aeMOU TEMBI.

Tekyluii KOHTPOJIb OCYIIECTBIISIETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JTIOKJIaJI0OB, TBOPUYECKUX 3aTaHUH.

B ciyuae nponyckoB 3aHSITHI, HATUYHUS UHIUBUAYAJIBHOTO Tpaduka oOydeHus
U JIJIs1 3aKPETUICHUS IPAKTUUECKUX HAaBBIKOB CTYJICHTaM MOTYT OBITh BbIJIaHbl TUTIOBBIE
WHIUBUIYyaJIbHbIE 3a/laHds, KOTOPbIE JIOJDKHBI OBITh CIIaHbl B YCTaHOBJICHHBIN
MIPENOAABATEIEM CPOK.

13. OcobennocTH peanu3anu JUCHUIUVIMHBI JIJIA HHBAJIUAOB M JHI C
OrpaHMY€HHbIMHA BO3MOKHOCTHMMU 310POBbA

OOyyeHue Mo JaHHOW IUCHMIUIMHE WHBAJIUAOB U JIMI C OrPaHUYCHHBIMU
BO3MOXHOCTSIMU 370p0Bbs (Hanee OB3) ocyuiecTBiseTcs npenogaBaresieM ¢ y4eToM
O0COOCHHOCTEM MCUXO(PU3NYECKOTO Pa3BUTHs, HWHIWBUIYATBHBIX BO3MOKHOCTEH U
COCTOSIHUSA 3/10POBBSI TAKUX O0OYYArOIIUXCS.

JUIst CTyIE€HTOB C HapyLIEHUSIMH ONOPHO-ABUrarenbHoil pynkuuu u ¢ OB3 no
CIlyXy MNpeIyCMaTpUBAETCS CONPOBOXKIACHUE JEKUUA M MPaKTUYECKUX 3aHATUH
MYJIbTUMEIUMUHBIMU CPEACTBAMU, PAa3AATOYHBIM MATEPUATIOM.
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s crtynentoB ¢ OB3 mno 3peHuro mnpeaycMaTpUBaeTcCs MNPUMEHEHHE
TEXHUYECKUX CPEJICTB YCHJICHHSI OCTAaTOYHOI'O 3pPEHMs, a TaKXKe MPeayCMOTpEeHA
BO3MOYKHOCTb pa3pabOTKU ayIMOMAaTEepPUaIOB.

[To manHO#l nucHUIUIMHE OOy4YEHHWE WHBAIMJIOB U JUI[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbSI MOKET OCYIIECTBIISATHCS KAaK B ayJUTOPUH, TaK U C
UCIIOJIb30BAaHUEM  BJIEKTPOHHOM  MH(POPMALMOHHO-00pAa30BaTENbHOW  CpEIbl,
00pa30BaTeIbHOr0 opTaia U 3JEKTPOHHOU MOYTHI.
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JIMCT JOIOJIHEHMI I USMEHEHUI
paboueii mporpaMMbl JTUCITUTIIUHBI

Pabouasg mnporpaMma JMCHUMIUIMHBI pPacCMOTpeHa, OOCYXJeHa U OoAoOpeHa s
ucrnosiHenus B 202 -202  yyeOHOM rojay Ha 3acejaHuu Kadeapbl, IPOTOKOJ No
OT  «« 202 L.

Bnecensbl JOITOJIHCHUA U U3MCHCHUA

PaGouass mporpamma AHCHUUIUIMHBI PAacCMOTpEHa, OOCYXJAE€Ha W oJ00peHa s
ucnosiHeHus B 202 -202  yyeOHOM roay Ha 3acejaHuu Kadeapbl, IPOTOKOJ No
OT  «« 202 L.

Brecensbl JOITOJIHCHUA U U3MCHCHUA

PaGouas mporpamMma IUCHUILTUHBI pPAacCMOTpeHa, OOCYXKJeHa W ojoOpeHa s
ucrionnenus B 202 -202  y4eOHOM rojay Ha 3aceaHuu Kadeapbl, IPOTOKo No
OT  «« 202 r.

Baecennl JOITIOJIHCHUA 1 U3MCHCHUA

Pabouas mnporpaMma JMCUMIUIMHBI pPacCMOTpeHa, OOCYKJeHa W oAoOpeHa s
ucnioninenus B 202 -202  y4yeOHOM rojay Ha 3aceanuu kadeapbl, IPOTOKo No
OT  «« 202 r.

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA
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