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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 IUIaHOM (OYHO-3a04HOM (opM 00y4YeHHUs) MO HAMPaABICHUIO
noarotoBku 21.03.01 Hedrerazosoe aeno.

PaGouas nporpamMm JTUCHUIUIMHBI BKJIFOYAET B €051 OLIEHOYHbIE MaTEepPHUAIIbl IS
IIPOBEJICHUsI TEKYLIETO KOHTPOJIA YCIIEBAEMOCTH M NPOMEKYTOYHOM aTTECTALUU T10
qucuuiuinHe (1.8 DOHJ OLEHOYHBIX CPEACTB I IPOBEICHUS TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH, IPOMEXYTOYHOM aTTECTALMHU 10 UTOraM OCBOCHHMSI TUCLIUTIIINHBI)

Astop Ky3pMuna Osibra BsiuecinaBoBHA, KaHAWAAT XUMUYECKUX HAYK, JIOLEHT
Kadeapsl TPAHCOOPTHO- DHEPTETHIYECKUX CUCTEM

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

IIporpamma omoOpeHa Ha 3acemanmm  Kadeapel (mporokonr Ne 07 or
16.03.2024r.).



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
JuctumuinHa «XuMus» peam3yercs B paMkax oOs3aTesnbHON dactu bioka 1
«Iuctunmuael (MOYIs)» MIporpaMMbl OakaiaBpuara.
JlucrumuinHa TIpenoaeTcss o0ydJarImuMcsl 0 0O9HO-3a09HON dopme — BO 1

ceMecTpe.

JuciuminHa «XUMHUS» SBISETCA MPOMEXKYTOUHBIM 3TarioM (popMupoBaHUS

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
cepTuduKanus, INEKTPOTEXHUKA U JIEKTPOHUKA, TemIoTexHuKa, yueOHas npakTuka:
O3HAKOMMTEIbHAs NIPAKTHKA, | 0OCyJapCTBEHHAsI NTOrOBasl aTTECTALNS: IOATOTOBKA K
cAade M cllada rocyJapCTBEHHOI0 3K3aMeHa, ['ocytapcTBeHHass UTOTOBasi aTTECTALINS:
BBIIIOJIHEHME, TIOATOTOBKA K TPOLEAYpE 3allMThl M  3allUTa BBITYCKHOU
KBIM(PUKALUOHHOMN paboOTBhI.

®opMoil MPOMEKYTOUHON aTTECTALMKM 3HAHUI 00y4YaeMbIX MO OYHO-3a0YHOU
¢dopme 3ayet B 1-M cemecTpe.

3. O06beM QM CHUTTHHBI

OO6mast TpyA0€MKOCTh JUCITUIIMHBI COCTaBIIACT 3_3a4eTHhIX enuHuIbl (108
aKaJeMHUYECKHX Yaca), B TOM YHCIIe
04HO-3204Hasi Gopma 00yUeHHUs:

Cemectp 1
JICKIHH
J1a00paTOPHBIE 3aHITHS 6

CEMHUHAPBI U MTPAKTUYCCKHE 3aHITHS
KOHTPOJIb: KOHTaKTHAas padora
KOHTPOJIb: CAMOCTOSITEIbHAs paboTa 36
pacyeTHoO-rpadudecKkrue paboThl, KypCOBbIE pabOThI (TPOCKTHI): KOHTAKTHAs paboTa
pacueTHO-rpaduueckne paboThl, KypCcOBBIe PAOOTHI (IPOEKTHI): CAMOCTOSITETbHAS
paborta

KOHCYJIbTAllUU 1
Konmaxmnas paboma 12
Camocmosmenvras paboma 59

Bun npomexxytounoit arrectaruu (popMa KOHTPOJIS): 3a4eT
4. Conep:xaHue TUCHUILINHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3esiam)

OuHo-3204Has1 popMa o0yueHHsI

KomnaectBo gacos Kon

KOHTaKTHas a60Ta HHAUKaATOpa

Tema (pa3nen) L covmaps | CAMOCTOSTENh b

JIeKIM | J1abopaTopHbI A8 LAl

TMPAKTHICCKHE Has pa60Ta

" € 3aHATHS U KOMIICTCHIINHU
OIIK-1.1,
OIIK-1.2,
1. OCHOBHBIE TOHATHUS U 3aKOHBI OIIK-1.3
xumun. [lepuoanueckas cucrema OIIK-1.4
JAUN. MenneneeBa. Crpoenue | 1 0 - 12 OIIK-1.5
aToMa M CTPOCHHE MOJIEKYJT U OIIK-4.1
BCIIIECTBA. OI1K-4.2
OIIK-4.3
OIIK-1.1,
2.XUMHUYECKasi TEePMOJUHAMMKA. OIK-1.2
Xumuaeckas KMHETHKA. Y
1 2 - 13 OIIK-1.3,
XuMH4ecKoe u dazoBoe OIK-1.4
paBHOBECHE. OMK-1.5.
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Tema (pazgen)

KonnuectBo yacos

KOHTaKTHasi pabora

JICKOH

CEeMHHAphI I
NPAaKTHYECKUE
3aHATHS

11a00pPaTOPHEI
© 3aHATHS

CaMOCTOSTEIh
Has paboTa

Kox
HHIUKATOpa
JOCTHKEHHUI

KOMIICTCHIUH

OIK-4.1,
OIIK-4.2,
OI1K-4.3

3. OOmme CBOWCTBa pPacTBOPOB.
JlucepcHple M KOJUIOMJIHBIC
CUCTEMBI. PactBopsI
HE3JIEKTPOJIUTOB M HJIEKTPOIIUTOB.

13

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

OIIK-4.3

4.OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIMU U
AJIEKTPOXUMHUYECKHE TPOIECCHI.

13

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

OIIK-4.3

Koncynpranuu

KonTposns (3auer)

36

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

OIIK-4.3

UTOoro

12

59

5. OoOpa3oBaTe/ibHbIE

ANCIHUIIJINHBI

TEeXHOJIOTHH,

NPpUMEHSAEMBbIC

npu

0CBOCHHNH

MeToauka TpEenoaBaHus JUCIUIUIMHBI M peau3aius KOMIIETEHTHOCTHOTO
M0JIX0/1a B M3JIOKCHUU M BOCIPUATHH MaTepuaia MmpeaycMaTpUBacT UCIIOIb30BaHUE
creayromux GopM MpoBeIeHUs TPYIIIOBBIX, HHIUBUAYJIBHBIX, Ay IUTOPHBIX 3aHATHMA
B COYETAaHMHM C BHEAYJIUTOPHON pPaboOTON ¢ Menpio (POPMHUPOBAHHS U PaA3BUTHS
po¢eCCHOHATILHBIX HABBIKOB O0YJaIOIIUXCS:

- BO BpeMs JICKIIMOHHBIX 3aHATUI UCTIOIB3YIOTCS MPE3EHTAIINHN C PUMEHEHHEM
CIaiIoB ¢ TpaduueckuM U TaOJWYHBIM MaTEPHAIOM, a TaKXKe Pa300p TUIMMYHBIX
CUTYyallMi{, YTO TIOBBIIIACT HATTSATHOCTh W HWH(POPMATUBHOCTH HCIIOIB3YEMOTO

TCOPETUUCCKOIO MaTcpuajia,
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- IPAKTUYECKUE 3aHATHUS MPEyCMATPUBAIOT UCIIOIH30BAHUE TPYIIIIOBOM (POPMBI
oOy4eHHs, KOTOpas TMO3BOJSET cTyAeHTaM J(O(PEKTUBHO B3aWMMOJCHCTBOBATH B
MUKpPOTpyINIax Npu OOCYXKIECHHH TEOPETHUYECKOr0 MaTepuana, BBIIIOJIHEHUE
MPAKTUICCKUX YIIPAKHEHUH;

- UCTMIOJIb30BAaHUE TECTOB AJIs1 KOHTPOJIS 3HAHUIA;

- IOJITOTOBKA pedepaToB U JOKJIAIOB IO CAMOCTOSTEIBHON paboTe CTYIEHTOB U
BBICTYIUICHHE C JOKJIAJOM MEepell ayauTOpheH, 4TO CIOCOOCTBYET (POpMHpPOBAHUIO
HAaBBIKOB YCTHOTO BBICTYIUICHHS 110 HW3y4aeMOM TeM€ M  aKTUBH3UPYET
MO3HABATENbHYIO0 aKTUBHOCTH CTYACHTOB.

B pamkax ydeOHOro Kypca Takke MOTYT ObITh OpPraHHW30BaHbI M MPOBEIECHBI
BCTPEYM C  MPEJACTABUTEISIMU  POCCHUUCKMX M 3apyOEKHBIX  KOMITAHHH,
rOCYJapCTBEHHBIX M OOIIECTBEHHBIX OpPTaHU3AIMM, MacTep-KIAcChl JKCIEPTOB U
CHELMAITUCTOB.

6. IlpakTyeckas MOATOTOBKA

[IpakTHyeckas MOArOTOBKA pEaTU3yeTCsl MyTEM MPOBEICHUS MPAKTHUYECKUX
3aHATUH, MPEIyCMATPUBAIONINX yJacTHEe OOYYAIOIMIMXCS B BBIMOJTHEHUU OTACIBHBIX
AJIEMEHTOB paboT, CBSI3aHHBIX C Oyaymied npodeccuoHanbHON AESTEIbHOCTHIO.
OO0beM 3aHATHil B (hOopMe MPaKTUYECKON MOATOTOBKU COCTABIISET 2 Yac. (M0 3a04HOMN
dbopme 00yueHus)

OuHo-3204Has popma 00yueHUs

Bun JKOILELE ®dopma HH,HPII<I<0§FOpa
3aHATUA LG Ay q;]ng IIpOBEACHUSA JIOCTH>KEHUMN
KOMIICTCHIIMH
Nupusunyanb
Had U
TpyIIIIoBas
KOMaHIHasd
pabora c
JIeMeHTaMUu
«["ayIbBaHUYECKHE DIICMEHTHI. leJI0OBOH OITK-1.1
Onexrponu3. Kopposus» UTpHEL U3 OHK-1:2:
HAIKMCAHUE aHOIHBIX U KATOIHBIX
ITpaxTH ( peakuui BJIeKll“lpOXI/IMI/IIIeCIiII/IX Hﬁ;ﬂ:}l)(:;cel{;H 83?:}2’
yeckoe npoueccos, onpeneierne DJIC <
s | tamamceon mewerton, | 2| copare | OMCLS,
e COCTABJIEHHE CXEMBI paboTaroruit OHK:4.2,
rajbBaHUYECKUX U KOPPO3HOHHBIX rajibBaHH4Y€CK -
3JIEMEHTOB, PACYEThI 110 3aKOHY WU 3JIeMeHT, OlIK-4.3
Dapayes) OIIpe/ie/IUTh
ero 3/1C,
PaCcCUUTaATDh
TEOPETUYECKO
e 3SHaUeHUe,
COCTAaBUTH
cCXeMy
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Bin Komnuec dopma HH ,Z[II/ICI?;"[FOPa
Tema 3aHATHS TBO i
sarsrois IPOBE/ICHUS JOCTYKCHHI
qacoB KOMITETCHIIUHU
TaJIbBAHHUYECK
Oro ajieMeHTa,
paboTa co
CIIPaBOYHOMU
JUTEPATYPOH

7. Y4eOHO-MeTOAHMYECKOEe oO0eclmedyeHHe CaMOCTOSATEJbHOH PadoThbl
CTYJ€HTOB

CamocrosiTenbHass paboTa pealn3yercss B paMKax IpOrpaMMbl OCBOEHUS
JUCLMIUIMHBI B CIEIYIOMMX hopMax:

- MpopabOTKa TEMATUKH CAMOCTOSITEILHOM PaOOTHI;

- HanrcaHue pedepara;

- BBINIOJIHEHUE UHIUBUYaJIbHBIX 3aJaHUM;

- IOATOTOBKA K cllaye 3a4era.

B pamkax ydueOHOro Kypca MpeaycMaTpUBAIOTCS BCTPEUH C MPEACTaBUTEISIMU
npOoUIBHBIX IPEATPUITHIA.

CamocrosiTenbHass paboTa NPOBOAUTCS C IENbIO: CHCTEMaTH3alud MU
3aKpeIUICHUS TMOJNyYEHHBIX TEOPETUYECKUX 3HAHWW H MPAKTHUYECKHX YMEHUH
OOyJaroumxcs; YrIIyOJNeHUS W paCIIMpPeHHs] TEOPETHYECKUX 3HAHUN CTYNIEHTOB,;
dbopMuUpOBaHUS YMEHHH WCIONh30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO, YUEOHYIO U CIIELUAIbHYIO JIMTEPATypy; Pa3BUTHS MO3HABATEIbHBIX
CHOCOOHOCTEM M aKTHUBHOCTHM  OOy4aroluXcs: TBOPYECKOM  MHUIIMATUBBI,
CaMOCTOSITEJIBHOCTH, ~ OTBETCTBEHHOCTH,  OPraHM30BaHHOCTH;  (OPMUpPOBAHUE
CaMOCTOSITENIbHOCTU MBILUICHHUS, CHOCOOHOCTEM K CaMOpa3BUTHUIO,
COBEpIICHCTBOBAHUIO M CaMOOpraHu3anuy; (OpMUPOBAHUA MPOGECCHOHATBHBIX
KOMIIETEHIINI; Pa3BUTHIO UCCIIEIOBATEICKUX YMEHUHN CTYICHTOB.

®opMbl U BHUIBI CAMOCTOSITENIFHOM pabOTHI CTYACHTOB: YTEHHE OCHOBHOW H
JIOTIOJIHUTEBHON JIUTEpaTyphl — CaMOCTOSITENIbHOE H3yueHHE MaTepuana 1o
PEKOMEHTyeMbIM JIUTEPATyPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEUYHBIM KaTaJoroM,
CaMOCTOATENBHBI 1MOAOOP HEOOXOAMMOW JHTEpaTypbl; pabdoTa CcO CIOBAapeM,
CIPaBOYHMKOM; TIOMUCK HeoOXxoaumon wuHpOpManmuu B cetu VHTEpHeT;
KOHCTICKTUPOBAaHUE HCTOYHUKOB; pedeprpoBaHUE HCTOYHUKOB; COCTABIICHHE
aHHOTALMI K IPOYMTAHHBIM JIMTEPATYPHbIM MCTOYHHUKAM; COCTaBJICHHUE PELICH3UN U
OT3bIBOB Ha IPOYMTAHHBIM MaTepuall; cocTaBlieHHe 0030pa MyOJIMKalMi M0 TEME;
COCTaBJI€HME M  pa3paboTKa TEPMUHOJIOTHYECKOTO  CJIOBapsi;  COCTaBJICHUE
XPOHOJIOTHUECKOW TaONuIel, cocTaBieHne Oubmmorpaduu (6mbmuorpaduyueckoi
KapTOTEKH); TOATOTOBKA K pa3IUYHbIM (opMaM TeKyled H MPOMEXKYTOUHON
arrectaiud (K TECTUPOBAHHIO, KOHTPOJBHOW paboTe, 3aueTy); BBIIOJIHEHUE
JIOMaITHUX KOHTPOJIBHBIX pPabOT; CaMOCTOSITETbHOE BBHIMOJHEHHE MPAKTUYECKIX
3aJJaHUil PENpPOAYKTUBHOTO THIA (OTBETHI HA BOIPOCHI, 33/]a4H, TECTHI; BHIIIOJIHEHUE
TBOPUYECKHUX 3a/IaHHM).
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TexHonorus opraHu3ay CaMOCTOATEIBLHON Pa0OTHI 00YUYaIOIIUXCS BKIIIOUAET
UCTIOJIb30BaHUE HMH(POPMAIMOHHBIX U  MaTepHAIbHO-TEXHUYECKUX  PECypCoB
00pa3oBaTEIBHOTO YUPEKACHUSA: OMOIMOTEKY C YHUTAJIbHBIM 3aJI0M, KOMIIBLIOTEPHbIC
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,
OpPUEHTUPOBOYHBIN 00beM pabOThI, OCHOBHBIE TPeOOBAaHMS K pe3yjbTaTaM paloThl,
KpUTEpPUH OLIEHKH. Bo Bpemsi BBINOJHEHUS OOYYaloIMMUCS BHEAYIUTOPHOU
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
co0eceI0BaHusl; OpTraHU3aINsl M POBEJCHUE COOSCEIOBAHUS C TPYIIION.

Ne

/i Buj yyeOHO-MeTOAMYECKOTO 00ecniedeHust

1 KoHnTponbHble 3a1aHMs (BapHaHThI).

2 TecroBble 3a1aHus.

3. Bomnpochs! 151 CaMOKOHTPOJISI 3HAHUM.

4 Tembl TOKIIa10B.

5 3ajanus A1 MOATOTOBKU K MPOMEXYTOYHOM aTTECTALMU 110 AUCITUTUIMHE
' (Bompocks! k 3a4ery)
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8. ®oHj O1LIEHOYHBIX CPEACTB 1JId NMPOBCACHUA TCKYILIECI0O KOHTPOJIA YCIICBAEMOCTH, leOMC)KyTO‘-lHOﬁ aTTrecTalum 1mo
HUTOraM OCBOCHHA TUCHUIIJINHBI

8.1. ITacopTt ¢doHIa OLIECHOYHBIX CPEICTB

KonTponupyemsle pas3nensl
(Tembl) TUCIUTUINHBI

Konx 1 HauMeHoBaHHE KOMIIETEHIINU

I/IH,I[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

HanmenoBanue
OIICHOYHOTO CPE/ICTBA

OCHOBHBIC MMOHSATHS U 3aKOHBI
XHUMHH. [Tepronnueckas
cuctema J[.MI. Menneneena.
CrpoeHue aTomMa U CTpOEHUE
MOJIEKYJI U BEILIECTBA.

OIIK-1.

Criocoben pemiaTth 3aauu,
OTHOCSIIHECS K POoQecCHOHATBHOM
JCATENILHOCTH, TPUMEHSST METOIbI
MOJICIIUPOBAHMSI, MATEMaTHIECKOTO
aHaJM3a, EeCTECTBEHHOHAYYHBIC WU
00IIenHKEHEPHBIC 3HAHUS

OIIK 4.

CriocoOeH MpOBOIUTH U3MEPEHUS U
HaOmroseHusi,  oOpabaTeiBaTh |
NPECTaBIATh AKCIEPUMEHTATbHBIC
JTAHHBIC

OIIK-1.1
0COOEHHOCTH
MaTEMATHYCCKUX,

3HaTh  TPUHIUIHAIBHBIC

MOJEIIUPOBAHUSA
bu3nIecKux "
XHUMHYECKHX IIPOLIECCOB,
MpeAHa3HAYeHHbIE  JUIT  KOHKPETHBIX
TEXHOJIOTMYECKUX MPOLECCOB,

OIIK-1.2 YMeTh HCIIOJIH30BaTh
OCHOBHEIC 3aKOHBI JUCIUTIINH
WHXEHEPHO-MEXaHUYECKOTO MOTYJIA,

OIIK-1.3 YMeTrh HUCIOJIb30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLMITIINH, rpaBuja MIOCTPOEHUS
TEXHUYECKUX CXEM H UepTeKei

OIIK-1.4 Bnagets OCHOBHBLIMH
METOJaMH, HCIOJIb3YEMBIMU TE€0JOTaMHU,
WHTEPIIPETAllMd JAHHBIX T€0(U3NYECKUX
HCCICIOBAHUN, TEXHUKO-DKOHOMUYECKOTO
aHaIu3a, HaBBIKAMH COCTaBIICHUS
pabouux MPOEKTOB B COCTaBE TBOPUECKOM
KOMaH/IbI,

OIIK-1.5 BimaneTs HaBBIKAMH JICIIOBOTO
B3aUMOJICHCTBHS C CEPBUCHON CiTy k0011 1
OIICHUBATh WX PEKOMEHJIALUU C Y4YETOM
AKCMEPUMEHTAILHON paboTsI
TEXHOJIOTHYECKOTO OT/IeNa MPeTPUITHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTIOCTABJICHUSI TPOBEJICHUS]  THIOBBIX

WH/IMBUyalIbHbIE
KOHTPOJIBHBIE paboThI;
pedepat; yCTHBIA oImpoc,
cobeceqoBaHuE; TECT,
3auer.




KonTponupyemblie pazneibl
(TeMBbI) TUCITUTLTMHBI

KOI[ 1 HAUMCHOBAHHUEC KOMIICTCHIIUHN

Nupukatop J0CTHXKEHUS KOMITETCHIIUU

HanmenoBanne

OIICHOYHOI'O CPEACTBA

IKCIIEPUMEHTOB Ha CTaHJIapTHOM
o00OpyI0BaHWM B JIaOpaTopuu W Ha
MIPOM3BOJICTBE,

OIIK-4.2 Ymers 0o0pabaThIBaTh
pe3yJIbTaThl HAYYHO-UCCIEI0BATEIbCKOM
JESITeTbHOCTH, WCIONB3Ysl CTaHIApPTHOE
o0opyoBaHue, MpuOOPHI U MaTEpUAIIbI,

OIIK-4.3 Bianers TEXHUKOU
IKCIIEPUMEHTUPOBAHUS c
WCIIOJIH30BaHUEM MTAKETOB MTPOrpamMM

XuMuueckas
TEpMOJIMHAMUKA.
XuMuueckas
XuMH4Yeckoe |
paBHOBECHE.

KUHETHKA.
(hazoBoe

OIIK-1.

Crniocoben pemiaTth 3aauH,
OTHOCSIIHECS K POoQecCHOHATBHOM
JCATENILHOCTH, TPUMEHSST METOIbI
MOJICIIUPOBAHMSI, MATEMaTHYECKOTO
aHaJM3a, CCTECTBEHHOHAYYHBIC WU
00IIenHKEHEePHBIC 3HAHUS

OIIK 4.

CriocoOeH MpOBOIUTH U3MEPEHUS U
HaOmroseHusi,  oOpabaTeiBaTh |
NPECTaBIATh AKCIEPUMEHTAIbHBIC
JTAHHBIC

OIIK-1.1 3HaTp mNpUHUUOHAJIBHBIE
0COOEHHOCTH MOJICIIUPOBAHUS
MaTeMaTU4YCCKHUX, buznuecKux u
XAMHYECKHUX MPOIIECCOB,
MpeAHa3HAYeHHbIE  JUII  KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIECCOB,

OIIK-1.2 YMern HMCIOIb30BaTh
OCHOBHEIE 3aKOHBI JUCIATUTHH
WHXEHEPHO-MEXaHUYECKOT'0 MOTYJIs,

OIIK-1.3 YMeThb HCIIOJI30BaTh
OCHOBHBIE€ 3aKOHBI €CTECTBEHHOHAYYHBIX
JUACIUTIINH, rpaBuia MTOCTPOCHUS
TEXHHUYECKUX CXEM U YEPTEkKEU

OIIK-1.4 Bnanets OCHOBHBIMU
METOJaMH, HCIOJIb3YEMBIMU TE€0JOTaMHu,
WHTEPIPETAMN JTAaHHBIX TeO(PU3NIECKUX
HCCICIOBAHNN, TEXHUKO-D9KOHOMUYECKOIO
aHaJIMn3a, HaBBIKAMH COCTaBJICHUSA
paboYrx MPOEKTOB B COCTABE TBOPUECKOM
KOMAaHJIBI,

OIIK-1.5 Binagets HaBBIKAMH JEJIOBOTO
B3aUMOJICHCTBUS C CEPBUCHOMN CITY)XKO0H 1

HWHIAWBHUYaJIbHBIC

KOHTPOJIbHBIC
pabouas
(OTIenbHBIHI

pedepar;

cobeceqoBaHUE;

3a4CT.

paloThI;
TETpajib
matepuan);
YCTHBIM  OIpOC,

TECT,
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KonTponupyemblie pazneibl
(TeMBbI) TUCITUTLTMHBI

KOI[ 1 HAUMCHOBAHHUEC KOMIICTCHIIUHN

Nupukatop J0CTHXKEHUS KOMITETCHIIUU

HanmenoBanne

OIICHOYHOI'O CPEACTBA

OIICHUBATh UX PEKOMEHIAIUU C yYeTOM
AKCTIEPUMEHTAILHON paboThI
TEXHOJOTUYECKOT0 OT/IeNa MPEAPUITH

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTOCTABJICHUSI TPOBEJCHUS THUIOBBIX
JKCIIEPUMEHTOB Ha CTaH/IapTHOM
o0opynoBaHuM B JabopaTopud M Ha
IIPOU3BO/ICTBE,

OIIK-4.2 YmMmeTh 0o0pabaThIBaTh
pe3ysbTaThl HAyYHO-UCCIIE0BATEIbLCKON
JEeSTEIbHOCTH, HCIIONIb3Ys CTaHJapTHOE
obopyoBaHue, IpUOOPHI U MaTEPUAITHI,

OIIK-4.3 Bnanets TEXHUKOMN
HKCIIEPUMEHTHPOBAHUS c
MCIOJIb30BAHNEM TAKETOB MPOTPaAMM

OO6mwme cBOWCTBa PacTBOPOB.
ILI/ICHepCHBIG U KOJUJIOUOHBIC
CHUCTEMBI. PacTtBopHI
HEDJIEKTPOIUTOB u
AJIEKTPOJIUTOB.

OIIK-1.

Cnocoben pemiarth 3a1auu,
OTHOCAIINECS K TPOQecCHOHATBHOM
NeSTebHOCTH, MPHUMEHSS METOMbI
MOJICIIUPOBAHMSI, MATEeMaTHIECKOTO
aHalu3a, ECTECTBCHHOHAYYHbIE MU
OOLIEMHKEHEPHbIE 3HAHUS

OIIK 4.

Crnioco0OeH MpOBOAUTH U3MEPEHUS U
HaOmroeHusi, oOpabaThiBaTh |
NPEICTaBIATh IKCIEPUMEHTAIbHBIC
JTaHHBIC

OIIK-1.1 3Hate NOPUHIUIIHAIBHBIC
0COOEHHOCTH MO/JICIIUPOBAHUS
MaTeMaTH4YECKHX, bu3IIeCKUX u
XAMHYECKHUX MPOIIECCOB,
MpeAHa3HAaYeHHbIE  JUIT  KOHKPETHBIX
TEXHOJIOTUYECKUX MPOIECCOB,

OIIK-1.2 YMeThb HCIIOJI30BaTh
OCHOBHEIC 3aKOHBI IUCIIATUIHH
WHXEHEPHO-MEXaHUYECKOTO MOTYJIA,

OIIK-1.3 YMeThb HCITIOJIL30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
THACIUTLINH, MpaBUIIa MTOCTPOCHHUS
TEXHUYECKUX CXEM M UYepPTEeKEH

OIIK-14 Bnagets OCHOBHBLIMH
METOJaMH, HCIOJIb3YEMBIMH TE€0JOTaMHU,
WHTEPIIPETAIIMA JTAHHBIX T€O(U3UUECKUX
HCCIIEI0BAHNN, TEXHUKO-DKOHOMUYECKOTO

HWHIAWBHUYaJIbHBIC

KOHTPOJIbHBIC
pabouas
(OTHENbHBIHI

pedepar;

cobeceqoBaHUE;

3a4CT.

paloThI;
TETpajib
matepuan);
YCTHBIM  OIpOC,

TECT,
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KonTponupyemblie pazneibl
(TeMBbI) TUCITUTLTMHBI

KOI[ 1 HAUMCHOBAHHUEC KOMIICTCHIIUHN

Nupukatop J0CTHXKEHUS KOMITETCHIIUU

HanmenoBanne

OIICHOYHOI'O CPEACTBA

aHaIM3a, HaBBIKaMU COCTaBIICHUS
pabovux MPOEKTOB B COCTaBE TBOPUECKOM
KOMAaH/]Ibl,

OIIK-1.5 Bnagets HaBBIKAaMHU JEJIOBOIO
B3aMMOJICHCTBHS C CEPBUCHOMN CITy k0011 1
OLICHHUBATh UX PEKOMEHJALMU C yYeTOM
9KCIIEPUMEHTAIbHON paboThI
TEXHOJOTMYECKOI0 OTJIeNa MPEeANPUATHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COIMOCTABJICHUS IPOBEJIEHUS THUIIOBBIX
IKCIIEPUMEHTOB Ha CTaHJapTHOM
o00OpyI0BaHWM B JIa0OpaTopuu W Ha
IIPOU3BO/JICTBE,

OIIK-4.2 Ymers 00pabaThIBaTh
pe3yNbTaThl HAYYHO-HCCIIEI0BATEIHLCKON
NEeSITeIbHOCTH, HCIIOJIb3Ys CTaHJapTHOE
o0opyaoBaHue, MpuOOPHI U MaTEPUAIIbI,

OIIK-4.3 Bianetrs TEXHUKOU
IKCIIEPUMEHTUPOBAHUS c
MCII0JIb30BaHUEM IAKETOB MPOTrPaMM

OKHCIATEIBHO-
BOCCTAHOBUTEJIBHBIC PEaKIUU
" AIEKTPOXUMUYECKHE
MIPOIIECCHI.

OIIK-1.

Cnocoben pemarb 3aJa4H,
OTHOCsIIHECS K MpodeccrnoHalbHOM
JIESITCIIBHOCTH, TPUMEHSS METOJIbI
MOJICTTMPOBAHUS, MATEMaTUYECKOTO
aHaJIN3a, CCTCCTBCHHOHAYYHBIC W
OOLIEMH)KEHEPHBIE 3HAHUS

OIIK 4.

CriocobeH MpoBOIUTH U3MEPEHUS U
HaOMroZIcHUs,  00pabaThiBaTh |
MPEJICTABISITh IKCIIEPUMEHTAIILHBIC

JIAaHHbBIE

OIIK-1.1 3HaTp mNpUHUUOHAJIBHBIE
0COOEHHOCTH MOJICIIUPOBAHUS
MaTeMaTUYECKUX, buznyecKux U
XAMHUYECKHUX MIPOIIECCOB,
MpelHa3HAaYeHHbIE  JUISI  KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIECCOB,

OIIK-1.2 YMern HMCIOIb30BaTh
OCHOBHEIE 3aKOHBI JUCIATUTHH
WHXCHEPHO-MEXaHMYECKOTO MOTYJIS,

OIIK-1.3 YMeThb HCIIOJI30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JACIUTIIVH, paBuja TTOCTPOCHUS

HHAWBHUYaJIbHBIC

KOHTPOJIbHBIC
pabouas
(oTIenbHBIM

pedepar;

co0eceI0BaHuE;

3a4cCT.

paboTHI;
TeTpaib
MaTepuan);
YCTHBIM  OIIpOC,

TECT,
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KonTponupyemblie pazneibl
(TeMBbI) TUCITUTLTMHBI

KOI[ 1 HAUMCHOBAHHUEC KOMIICTCHIIUHN

Nupukatop J0CTHXKEHUS KOMITETCHIIUU

HanmenoBanne
OLIEHOYHOTI'O Cpe/ICTBa

TEXHUYECKUX CXEM U YEPTEKEN

OIIK-1.4 Bnanets OCHOBHBIMU
METOJaMH, MCIOJIb3YEMBIMU T€0JOTaMu,
MHTEPIIPETallud JaHHBIX T€0(pU3NYECKUX
HCCIeA0BaHUM, TEXHUKO-3KOHOMUYECKOTO
aHayu3a, HaBbIKaMU COCTaBJICHUS
pabourx MPOEKTOB B COCTABE TBOPUECKOM
KOMaH/Ibl,

OIIK-1.5 BnageTts HaBbIKaMU JI€IOBOTO
B3aUMOJICHCTBUS C CEPBUCHOMU CITy>XKO00H 1
OLICHMBATh UX PEKOMEHJALUU C YYETOM
AKCTIEPUMEHTAILHON paboThI
TEXHOJIOTMYECKOT0 OTeNa MPeaIpUsITUS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COMOCTABJICHUSI TPOBEJICHUS THUIIOBBIX
JKCIIEPUMEHTOB Ha CTaH/IapTHOM
o0opynoBaHuu B JabopaTopud M Ha
IIPOU3BO/ICTBE,

OIIK-4.2 YmMmeth 0o0pabaThIBaTh
pe3ysbTaThl HAyYHO-UCCIIE0BATEIbLCKON
NEeSATEIbHOCTH, HCHOJIb3Yysl CTaHIApTHOE
obopyoBaHue, IPUOOPHI U MaTEPUAITHI,

OIIK-4.3 Bnaners TEXHUKOMN
AKCIIEPUMEHTHUPOBAHUS c
HCII0JIb30BAHUEM [MAKETOB 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», «CONPOTHUBIEHUE MaTEPHUATIOBY.
3aBepuiaercs (HOpPMUPOBAHME YKa3aHHOW KOMIETEHLIMHU IpPU MOJArOTOBKE M CAAYU
«l'ocymapcTBeHHass HWTOroBas —aTTecTalMs: IOATOTOBKAa K cJade M cjaada
rOCyAapCTBEHHOI'O SK3aMEHay.

®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
OIIpENEISIETCS B IEPUOJ TIOJATOTOBKH U C/1a4y TOCYAAPCTBEHHOIO 3K3aMEHa.

B npouecce n3ydeHus JMCUMILVINHBI, KOMIIETEHIIUN TaK:Ke GOpMHUPYIOTCS
MOJ3TAIHO.

OcHoBubiMu  stanamu  popmupoBanust OIIK-1, OIIK-4 mpu wusydeHuu
mucuuminabl - B1.JI(M).B.17  «XuMmus» sBasieTcsl MOCIEIOBATEIBHOE H3y4YCHUE
COJIEP>KATENIbHO CBSI3aHHBIX MEXY COOO0W TeM yueOHBIX 3aHATU. M3yueHue Kaxaoi
TEMbI TpEANoJaraeT OBJAJACHUE CTYJACHTAMH HEOOXOAUMBIMHU JECKPUIITOPAMHU
(cocTaBisOIIMMH) KoMIeTeHUUd. Jlg oueHku ypoBHA C(HOPMHUPOBAHHOCTH
KOMIIETEHLIUA B TMpOLECCe HM3YYEeHHs AUCIUIUIMHBI TMPEIYCMOTPEHO MPOBEJIECHUE
TEKYLIEro KOHTPOJS YCIEBAaEMOCTH IO Temam (paslenaMm) JUCUUIUIMHBL U
MIPOMEKYTOUYHOM aTTECTALMU MO TUCIUIUIMHE — 3a4ET.



8.2. KonTposbHbIe 3aJaHUsl M MATepPUAJIbI, HEOOXOAUMBbIE [JISI OLEHKH
3HAHUM, YMEHUI U HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapPaKTEePU3YIOLIUX
Tanbl (POPMHUPOBAHUS KOMIIETEHIIMI B MpoLecce OCBOEHHUs 00pa3oBaTeIbHOM
MPOrpamMMbl

8.2.1. KonTposbHble BOmpochl mo Temam (pa3gejam)  JA

omnpoca/codece0BAHUA HA 3AHATUAX

Tema (pa3aen) Bompocsr

1. Pemenue 3agad 1O MNPUMEHEHHIO
OCHOBHBIX 3aKOHOB (OIpECIICHNE KOJIMYECTBA
BEIIECTBA uepe3 MOJSIPHYIO Maccy H
MOJISIDHBIA  00BEM, 3aKOH 3KBUBAJICHTOB,
pacueT TO XUMHYECKHUM dopMmyrnaM, IO
XUMUYECKUM YPABHEHUSIM).

2. OmpeneneHre cocTaBa fjpa aToma,
COCTaBIICHUE DJICKTPOHHOU (POpMyIBI aroma.
KBanroBsie uncna.

3. OO0bsicHEHHE CBA3U MEXTY
nosioxkeHuem aementa B [1CD u anekrpoHHOM
KOH(UTypanueil ero aroMoB.

4. CpaBHEHHE CTENEHU MPOSIBICHUS

1. OcHOBHBIE MOHSITHI W 3aKOHBI XHUMHU.
[Tepuognueckass cucrema J[.M. Menneneesa.
CrpoeHue aroMa U CTPOEHUE MOJIEKYl H

BEIIECTBA. N
METaINYECKUX U HEMETAIUIMYECKUX CBOMCTB.
5. [Tepuoguyeckas 3aBHCHUMOCTh
BEJIMYMH DHEPruid  HMOHU3AIMH, JHEPTrUu
CpOJICTBa CpOZICTBa K AIIEKTPOHY,

ANEKTPOOTPULIATETLHOCTH.

6. OrmnpeneneHue TUNIA XUMHUYECKOU
CBSI3M, H300paXCHHE CXEMBI TEPEKPHIBAHUS
aTOMHBIX  opOuTajgeii U  OmpeiciICHHE

reOMETpUn MOJICKYJTBI C y4eToM
THOPHIM3AIMK aTOMHBIX OPOHTAJICH.
1. Pacuer W3MEHEHUH

TEPMOIMHAMUYECKUX (DYHKIUN COCTOSHUS
(oaTanenuu AH, satporuu AS, cBoOOmHOU
sHeprun ['mb66ca AG). DKCHepUMEHTAIBHOE
ompeneneHue TtermmoBoro dddexra (AH),
METOAMKA OIpeleieHus, JJabopatopHoe H
MIPOU3BOJICTBEHHOE 000PY/I0BaHUE.

2. Onpenenenue JK30- U

IHIOTEPMUYCCKOTO XapaKTepa peakluu II0
2. Xumuueckas TepMoJuHaMuKa. Xumuueckas | Benuunne AH.

KHHETHKa. XUMHUYecKoe U (pa3oBoe paBHOBECHE. 3. IlporHo3upoBaHHE€  BO3MOXHOCTH

CaMOTIPOU3BOJILHOTO MPOTEKAHUSI PEAKIUH TTO

BenuunHe AG.

4. CocraBiieHue KMHETUYECKOTO
ypaBHEHUS XUMHYECKOM peaxiuu,
BBIUMCJICHUS 110 KHWHETUYECKOMY ypPaBHEHUIO
NEHCTBUS Macc (3aBUCUMOCTH CKOPOCTH OT
KOHLIEHTpAIlU PEareHToB) U MO0 QopmyIe
Bant-Todpda (3aBucumocTs ckOpoCTH  OT
TEMITEpPaTypPhl).
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Tema (pa3aen)

Bomnpocsl

5. Onpenenenre HarpaBICHUs CMEIICHUS
XUMUYECKOTO PABHOBECUS NPU H3MEHEHUU
BHEIITHUX YCJIOBUH Ha OCHOBAaHWUU IPUHITUIIA
Jle-IllaTenbe.

6. CocraBineHue  BbIpaXEHUA A
KOHCTaHTBI paBHOBecHs. PacueT paBHOBECHBIX
Y HCXOJHBIX KOHIICHTPAIMI BEIIECTB, pacyeT
PABHOBECHOT'O COCTaBa PEAKIIMOHHOM CMECH.

u

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

HEBJICKTPOJIMTOB M DJICKTPOJIMTOB.

1. Pacyer m mepecyeT KOHIICHTPALUU
pacTtBOpoB (MaccoBasi, 0ObeMHass U MOJIbHAs

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

KOHIICHTPAIIMH PAaCTBOPOB JTA0OPATOPHBIMH
METOAAMH.

2. DNeKTpoIuTbl M  HEDJIEKTPOJIUTHI.
Omnpenenenue xapakTepa 3JIEKTPOINUTA IO €T0
cuie (CUJIbHBIE, CPEIHUE U CIIa0bIe).

3. CocraBiaeHue  BBIpOXCHUS  JJA
KOHCTaHTBI JIUCCOIHAIIUN ciaboro
JNIEKTPONIUTA, pEIIeHHWe 3a7ad Ha pacyeT
KOHCTaHT U CTETICHU JTUCCOIHAIINH 10 3aKOHY
pazbasienus OcTBaib/a.

4. CocraBieHre HOHHO-MOJIEKYJISPHBIX
ypaBHEHUH peakiuii B pacTBope (HMOHHO-
oOMeHHOe B3aNUMOJIEHCTBHUS MEXKITY
pacTBOpaMH AJEKTPOIUTOB, THAPOIU3 U JIp.).

5. Pacuer pH pacTtBOpoB CHIBHBIX U
CJTa0BIX AMEKTPOIUTOB C YUETOM AUCCOIHAIINH
u TUAPOJINA3A. OKCTIEpUMEHTAIIBHOE
omnpeneneHue pH wMeTomamu  BU3yalbHOM
KOJIOPUMETPHUH U TIpu oMoty pH/moHomepa.

4. OKHCINTEILHO-BOCCTAHOBUTEILHEIE

pCaKku U SJICKTPOXUMUUICCKHUEC MTPOUCCCHI.

1. OmnpeneneHue CTENEHU OKUCIECHUS
aTOMOB B COEAMHEHUHU M IPOTHO3HPOBAHHE
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB
COEIMHEHUII B 3aBUCHUMOCTH OT CTEIEHH
OKHMCJICHMS  aTOMOB  (BbICLIas,  HM3ILIasi,
MIPOMEXKYTOUHAs!).

2. CocraBnenue
YpaBHEHUH  MPOLIECCOB  OKHUCIEHUS WU
BOCCTaHOBJICHHUS, paccTaHOBKa
K03()(UIIEHTOB B ypaBHEHUH OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHOM  peakiuu  MEeTOAO0M
3JIEKTPOHHOTO OajjaHca W METOAOM
MIOJIypEaKL 1.

3. [Iporuo3zupoBanue TTOBEJICHUS
METAJUIOB B 3JIEKTPOXUMHUUYECKOH CHCTEME IO
WX TIOJIOKEHHUI0O B TaONUIE CTaHAAPTHBIX
3NIEKTPOHBIX MTOTEHINAIIOB.

4. CocraBienue AJIEKTPOHHBIX
YpaBHEHMI aHOJTHOTO U KaTOIHOTO MPOLIECCOB,

SJICKTPOHHBIX
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Tema (pa3aen) Bompocsr

NPOUCXOIINX TIpU  paboTe XUMHYECKOTO
HCTOYHHUKA TOKa, npu KOHTaKTHOH
ANMEKTPOXUMHYUECKOU KOPpO3HH, npu
AJIEKTPOJIU3€ BOJHBIX PACTBOPOB U 3aIHCh
obmiero pabodero ypaBHEHHUs. XHUMHUYECKUI
9KCIEPUMEHT TI0 MIPOBEICHUIO JICKTPOJIHM3A B
71a00paToOPHBIX YCIIOBHSIX, OTIINYHE
o0opynoBaHus TUTS AIIEKTPOTUIHBIX
YCTaHOBOK B TIPOM3BOACTBEHHBIX YCIOBHSIX.

5. CocraBieHue d3IEKTPOXUMUYECKOU
CXEMBI TallbBAHUYECKOTO 3JIEMEHTa, pacyer
AJIEKTPOTHBIX MOTCHIUATIOB IO YPABHCHHIO
Hepucra u snexrpommxkymei cuibl (DC)
raJIbBAHMYECKOTO DIIEMEHTA.

6. Pacuer macc (mis ra3oB - 00BEMOB)
BEIIIECTB, BBIICIIAIONIMXCS HA 3JIEKTPOAax B
MpoIiecce AEKTPOIn3a 1o 3akony Dapayes.

Ixana OIICHUBAaHUA OTBE€TOB Ha BOIIPOCHI

IlIxana oueHUBaHUs Kpurepuu onennBanus
OOyuatomuiics riry00Ko U coJlepKaTeIbHO PaCKpbIBACT OTBET Ha
«OTnuHO» KXl TEOPETUYEeCKU BOIPOC, HE JOMYCTUB OWHUOOK. OTBET

HOCHUT Pa3BEPHYTHIN U MCUEPIIBIBAIOIIMI XapaKTep.

OO0yJarmuiicss B 1EJIOM PAaCKPBHIBAET TEOPETHUECKUE BOIPOCHI,
«Xopouo» OJIHAKO OTBET XOTsl OBl Ha OJMH W3 HUX HE HOCHT Pa3BEPHYTOTO H
HCUEPIBIBAIOIIETO XapaKTepa.

OOyyaromuiicst B 1IEJIOM PACKPBIBAET TEOPETHUECKHUE BOMIPOCH U
JIOMyCKaeT psii  HETOYHOCTEH, (parMeHTapHO  pacKpbIBaeT
COJIEpKAHUE TEOPETUUYECKUX BOIMPOCOB WU HMX PACKPHIBAECT
COJIepKaTeNbHO, HO AOMYyCKasl 3HAUUTEIbHbIE HETOYHOCTH.
«HeynoBneTBopuTeIbHO OOyuaromuiics HE 3HaeT OTBETOB Ha  TOCTaBJICHHbBIE

» TEOPETUYECKHE BOMPOCHL.

«YJIOBJ'I CTBOPUTCIILHO»

8.2.2. Tembl a5t nokyIa10B (pedepaToB)

1. AncopOGeHThl U MOHHbIE OOMEHHUKU B IMPOILIECCAX OYUCTKH MPUPOJHBIX U
CTOYHBIX BOJ,.
. OCHOBBI KPUCTAILIOXUMHUYECKOTO TU3aiHa.
. CBEpXKHCIIOTBI U CBEPXOCHOBAHHSI.
. KoopimHauoHHble COEMHEHUSI B COBPEMEHHON aHATIMTUYECKOM MTPAKTHUKE.
. KoopauHannoHHbIE COEIUHEHNS] B KUBBIX OpPraHU3Max.
. Heoprannueckue 6uomatepuaibl.
. Hanomarepuaissl Ha OCHOBE yriiepoaa.
. X¥MMHS B HHTEPECAX YCTOMYMBOIO PA3BUTHS, WIIN «3EJICHASD XUMMUSL.
. IOHHBIE KUIKOCTH — HOBBIM KJIACC IKOJIOTMYECKH YMUCTBIX PACTBOPUTEIIEH.
10. ®ynnepeHbl: METOAbI OTYYEHHSI, OUUCTKA, Chepbl TPUMEHEHUS.
11. YrnepoaHble HAHOTPYOKH: OJyYE€HHUE U CBOMCTBA.

O 00 31O\ DN K~ LW
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12. BO3MOXHOCTH U NIEPCIIEKTUBBI KOMIIBIOTEPHOW XUMHUH.

13. 301b-renp MeTo/1bl OJYYEHHS] HEOPTAaHMYECKUX HAaHOMAaTEPHAJIOB.

14. TubpumHble MaTepuaabl W KOMIIO3UTHI HAa OCHOBE HEOPTaHMYECKUX
COEIMHEHU.

15. Coequnenust BHeApEeHUS B TpauT: MOIyYEHUE, CBOMCTBA, IPUMEHEHHE.

16. I'pacdhnekc — maTepuall Ha OCHOBE JUCIEPCHOTO Tpadura: TEXHOJIOTHS,
CBOMWCTBA, IPUMEHEHUE.

17. YraepoaHbie BOJIOKHA — XUMUYECKHUE MMPUHIUIIBI MTOJTY4YEHHUs, TPUMEHEHUE.

18. CunTeTHYeCcKre U HAaHOAIMA3bl: MOJyYeHUe, CBOMCTBA, C(hephl IPUMEHEHHUS.

19. Xumust noNMMEPHBIX MPOBOJHUKOB U AUIIICKTPUKOB.

20. [IpuMeHEHUE HERTEKTPOIUTOB B TEXHUKE.

21. X¥UMUYECKHI SKCIIEPUMEHT KaK METOJ HAy4YHOI'O MO3HAHUS.

22. KoMnploTEpHOE MOJIETUPOBAHNUE KAK YaCTh XUMUYECKOTO SKCIIEPUMEHTA.

Ikajaa oueHUBaHUA

[ITxana oueHUBaHUsA Kpurepun onieHuBanus
OOyuatomuiics ri1yO0OKO W COJEpPXKATENbHO PACKPHIBACT TEMY
«OTIu4HO» JOKJIaa, He AOMyCTUB OIMMOOK. OTBET HOCHUT pPAa3BEPHYTHIA U

MCYEPIBIBAKOIINI XapaKTep.

OOyJaromuiicss B IIEJIOM pPacKphIBaeT TeMy JAOKJIana, OIHAKO
«Xopouio» OTBET XOTS Obl HAa OAWH W3 HUX HE HOCHT pPa3BEPHYTOrO0 U
HCUEPIBIBAIOIIETO XapaKTepa.

OOyuaromuiics B 1IeIOM PaCKpBIBaeT TEMY JOKJIa/1a M TOMyCKaeT
P HETOYHOCTEH, (parMeHTapHO pacKpblBaeT CoJIep:KaHue
TEOPETHUUECKUX BOIPOCOB MJIM UX PACKPBIBAET COJIEPKATEIBHO, HO
JIOTTyCKasl 3HAYUTEJIbHbIE HETOYHOCTH.

«Y IOBJIETBOPUTEIBLHO»

«HeynoBneTBopUTEIBHO

N OOyuaromuiics He BlajieeT BHIOpaHHOM TeMoi

8.2.3. OueHo4YHbIE CPeCTBA OCTATOYHBIX 3HAHUI (TECT)

1. MakcumanbHOE YMCII0 HECTTAPEHHBIX AJIEKTPOHOB Ha p-OpOUTAIISAX COCTABIISET. ..
a)7; 6)3; B)4; 1)6.

2. DnexTpoHHas KOHPUryparusi OCHOBHOTO COCTOSIHUS BaJI€HTHOTO HEPTETHYECKOTO
yposus 3d°4s’ cooTBETCTBYET HOHY...

a) Ni*"; 6) Cr*'; B) Mn*™; r) Fe™'.

3. Uucno HEMTPOHOB COBNAAAET C YMUCIOM MPOTOHOB B sIJIpe aToMa U30ToTIA. ..

a) 126C; 6) 1991:“; B) 3115P; F) 2311N21.

4. DnemeHT, 00pa3yoImuii KUCIOTy ¢ XuMmudeckon dopmynoit H20;, Haxomutcs B
miaBHOM moarpynne  rpynmnsl [1CO.

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

5. B pany H>S103 — H3PO4 — H,SO4 cuna xucnor ...

a) yObIBaeT; 0) U3MEHSETCS MEPUOANYECCKH; B) BO3PACTACT, TI') HE U3MEHSETCS.

6. JI71st IpOCTHIX BEIIECTB XapaKTePHBI CICAYIOIINE THITHl XUMUYECKOU CBS3H. ..
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a) MOHHAS W MeTa/uinyeckas; 0) KOBaJIeHTHAs HEMOJIApHAs W METa/lInyecKas; B)
KOBAJICHTHAsI HEMOJIIPHAsI M HIOHHAS; T) KOBAJIEHTHAS MOJIIPHASI U METaJUIMYeCKasl.

7. B y31ax KpUCTaIUIMYECKON PEIIETKA HUTPATA HATPUSA HAXOIATCH ...

a) atombl Na, N u O; 0) wonsl Na* u NOs;; B) aromsl Na u mMojiekyiasl NO,; T)
Mosekyibl NaNOs.

8. KucioTHbIMU SIBIIAIOTCS] TUAPOKCHU/IBL. ..

a) cepsl (VI); 6) onoa (IV); B) xkene3a (III); r) xamus (I).

9. Kucnotoit, koropast He 00pa3yeT KUCIBbIX COJIEH, SIBISETCA. ..

a) oprodocdopHas; 0) XJIOPOBOIOPOJHAS, B) CEpHAsl; T) CEpHUCTAS.

10. dns naxoxaeHus AS©os peakuuun 2C,Hyry + 5050 = 4COsr + 2H,04 crienyer
BOCITOJIB30BAThCSI POPMYJION ...

a) AS9s = AS% (COxn) + AS (H2Op) - AS® (CoHaw) - AS% (Ou);

0) AS®9s = 45% (COxn) + 25°% (H2Op0) - 28°% (Co:Ha) - 55% (Oa);

B) AS®9s = 45°% (COyy) + 25°% (H2Op) - 25°% (CoHaw);

F) AS®r9s = 4ASOf (COz(r)) + 2ASOf (HzO(m)) - 2ASOf (Csz(r)) .

11. Jdns monmyuenus 1132 x/Ix teria nmo peakiuu 2NOy + Oy < 2NOsoqy (AH°=-566
kJ[>k/MOJb) HEOOXOAUMO 3aTpaTUTh  JUTPa(0OB) KUCIOPOJIA.

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

12. TemneparypHblii KO3)PUIIMEHT CKOPOCTU PEAKIMN XUMHUUECKON pEaKIIUU PABEH 2.
ITpu oxnaxaenun cucrtemsl ot 100 1o 80 °C ckopocTh peakuuu

a) yMeHbIIIaeTcs B 4 pa3a; 0) yBeaIudyuBaeTcs B 2 pa3a; B) yBeJIMUMUBAeTCs B 4 pasza; T)
HE U3MEHSETCH.

13. VYcnoBueM mnpoTekaHUsi MNPSAMOW peakUUH NPU TOCTOSHHBIX [aBICHUU U
TEMIIEpAType SIBISETCS ...

a) AAG<0;, 0)AG=0; B)AG>0; 1)AS<O0.

14. CornacHo ypaBHEHHMIO TOMOT€HHON Xxumudeckoil peakuuu 2HIy < Hayw + Joy ,
A:H°<0, nnst cMellieHusl paBHOBECHS B CTOPOHY MPOIYKTOB PEAKIIUA HEOOXOIUMO ...
a) CHM3UTh Temneparypy; O) A00aBUTh Karajau3arop; B) J0OaBUTh BOAOPOI; T)
YBEIIUYUTh TEMIIEPATYPY.

15. CiaObIiMu AAEKTPOIUTAMU SBIISIFOTCS ...

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

16. Haunbonbliiee 4rciio HOHOB 00pa3yeTcs MpU JUCCOIMAMU 1 MOJIb COIM, UMEIOIIEH
bopmyny ...

a) (NH4);POs; 0)NaxCOs ; B)Fex(SOs);; 1)Ca(HCOs),.

17. Eciiu ocMoTHYECKOE aBjieHue pacTBopa 4,6 r e anexrponura B 400 cM® Bogs IpH
temneparype 25°C cocraBuser 619 klla, To MonsipHas Macca pacTBOPEHHOIO
BEILIECTBA paBHA r/monb. (OTBET ykazarh ¢ TOYHOCTHIO JI0 IEJIOTO YKciia, R=
8,31 Ixx/momnb-K).

a)40; 0)56; B)25; r)46.
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18. ¥paBuenue n = CRT, xapakTepusytoliiee 3aBUCUMOCTh OCMOTHUYECKOTO JaBJICHUS
OT KOHIIEHTPALIMH PACTBOPA HEIEKTPOIUTA U TEMIIEPATYPBI, HA3BIBAETCS 3aKOHOM ...
a) Baut-Todda; 6) Menneneea-Knaiinepona; B) boitns —Mapuotra; 1) [lebas-
XIOKKEJIs.

19. YpaBHeHuE peakinu, NPAKTUYECKU OCYIIECTBUMOM B BOJHOM PacTBOPE, UMEET BH/L
a) CuSO, + 2KOH = K,SO; + Cu(OH);

0) NaNOs + HCI = NaCl + HNO;

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

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

20. PactBop runpokcuaa autusa umeet pH=12. KonlieHTpanuys OCHOBaHUs B pacTBOPE
npu 100 % nuccounanum paBHa MOJIB/JI.

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

21. JIns naeanbHBIX pa30aBIEHHBIX PACTBOPOB BEIMUMHA KOHIICHTPAIIUU B YPABHCHHUH
pH=—1gCH" BoIpaxkaetcs B ...

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

22. B BOIHOM pacTBOPE THAPOJIN3Y HE MOABEPraeTcs COMb . ...

a) NaNOQO;; 0) K,Si0s; B) AICl;; 1) NaNO.,.

23. Kakoe coennHenue noiyvaercs npu ruaponuse Na;PO, o nepBoit ctyneHu:

a) H;PO4; 6) NaH,PO.; B) NaOHPO4; 1) Na,HPO..

24. B pactBOope cepHOlMl Kucinotbl oObemoM 0,5 n u koHueHtpauueid 0,1 Monb/n
COJIEP’KUTCSI T pacTBOPEHHOTO BEILIECTBA.

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

25. lna mpurotosnenusi 500 r pactBopa ¢ maccoBoi goiei cynbdara kamus 10%
HaBECKY COJIM HEOOXOUMO PacTBOPUTb B T BOJBI.

a) 400; 0) 50; B) 475; 1) 450.

26. lns mpurotosnenus 520 T ¢ MOJSUIBHOM KOHIIEHTparued 1 Monb/Kr pacTBopa
NaOH TtpeOyercst T pacCTBOPEHHOTO BEIECTBA.

a) 60; 0)40; B) 80; 1) 20.

27. BemecTBo, Ha MOBEPXHOCTH KOTOPOrO MPOUCXOAUT W3MEHEHHME KOHUEHTPALHUH
JPyTroro BEUIeCTBA HA3bIBAETCA ....

a) SJEKTPOIUTOM; O) afcopOEHTOM; B) afcoOpOEpOM; T) IMYJIbIaTOPOM.

28. Kakas U3 npuBeJIEHHBIX PEaKIUi SBJISETCS OKUCIUTEIbHOI-BOCCTAHOBUTEIHHOMU?
a) CaO + H,O = Ca(OH).;

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

B) 2Ca+ O, =2CaO0;

r) CaO + CO, = CaCOs;

n) CaO + SO; = CaSOs..

29. Kakoe 13 yka3aHHBIX COEIMHEHNUI NIPOSBIIIET OKUCIUTEIbHO-BOCCTAHOBUTEIIBHYIO
JIBOMCTBEHHOCTbH 3a CYET ATOMOB yriaepoaa?
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a) CO; 6) CHy4; B) H,COs;1) COy; ) CaCoOs.

30. B xakxoM u3 MpoIeccoB MPOUCXOIUT BOCCTAHOBIICHUE?

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

r) NH; — N,; 1) N.O — HNO..

31. VYkaxure npouecc OKUCICHUS

a) H,SO; — §;

0) S — H.S;

B) SO, — H,SOy4;

r) SO; — H:SOy4;

n) H.SO; — SO..

32.  CocraBbTe ypaBHEHUE OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHON PEAKIMU METOJIOM
anekTponnoro 6ananca: HCl + KMnO,; — Cl, + MnCl, + KCI + H,O

U YKaXHUTe cTrexuomeTpudeckuii koddgdunuent H,O.

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

33. Ilpu paboTe Kakoro raaibBaHUYECKOI0 AIEMEHTA NPOTEKAOT MPOLECCHI:
Cd°—2e =Cd*, 2H +2 ¢ =H,?

a) Cd | CdSO,|| CusO4 | Cu;

6) Mg | H.80. | Cd;

B) Cd | H2SO4 | Cu;

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

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

34. Kaxko# MeTamt Helab3s MOTYYUTh JIEKTPOIU30M BOJAHOTO PACTBOPA COIH?

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

35. Ilpu snexTposn3e BOJHOTO pacTBOpa COJM Ha AJIEKTPOJIaX BBIACISIOTCS BOAOPOT
U Kucinopo. PactBop kakoii cosu moBepraercs 3JIeKTpoan3y?

a) NaCl; 6) CaBr;; B) NaClOs; 1) CuSOs; 1) CuCl,.

36. Kakoli u3 mepeyuciaeHHbIX HHMKE METAJIOB MOXET OBITh HMCIOJIb30BAH B
Ka4eCTBE KaTOHOTO MOKPBITUS HA METHOM HU3/IETTUH?

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

37. Kakas yactuia oOpa3yeTcsi Ha KaTOAHBIX Y4aCTKaX MPU KOHTAKTHOM KOPPO3HH
Pb u Ag B kucnoii cpene?

a) Pb’"; 6) OH; B) Ag"; r) H"; 1) Ha.

38. YkaxuTe IpoayKT KOPPO3UU OIIMHKOBAHHOT'O KeJje3a B CPEie CONSTHOM KUCIIOTHI.
a) Fe(OH),; 6) ZnCly; B) FeCls; 1) Cly; 1) FeCl..

39. Vkaxwure npoaykt peakuuu Cu + H>SO4 paz6. —

a) CuSO4; ©0) CuS; B) peaknus "He uaet; 1) H,; 1) SOs.

40. B oneKTpoXMMHYECKOM psAIy HaNpsDKEHHWM CclieBa HANpaBO  METaJUIbI
pacmoJyiararoTcs

a) M0 YMEHBIICHUIO 3JIEKTPOAHOTO MOTEHIINANA;
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0) 10 yBEIUYEHHIO BOCCTAHOBUTEIIBHBIX CBOWCTB;

B) IO YMCHBIICHUIO OKHUCIIMTCIBHBIX CBOﬁCTB;

F) 10 YMCHBIINCHUIO BOCCTAHOBUTCIIbHBIX CBOﬁCTB;

1) IO YBEJIMUEHHUIO aTOMHON MAaCCHI.

Kiarou k Tectam:

Ne [IpaBunbHBIN Blii [IpaBunbHBIN BJ:_;I [IpaBunbHBII Ne [IpaBunbHBIN
BOIIpOCa OTBET OTBET OTBET BOIIpOCa OTBET
poca poca

1 0 11 B 21 0 31 B

2 B 12 a 22 a 32 r

3 a 13 a 23 r 33 B

4 a 14 a 24 r 34 r

5 B 15 a 25 r 35 B

6 0 16 B 26 r 36 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)

[IIxama oreHUBaHuA

85-100 OTJIMYHO

70 - 84 XOpOLIO

50- 69 YIOBJIETBOPUTEIBHO
0-49 HEYI0BJIETBOPUTEIBHO

8.2.4 NnpuBuayajbHbIe 321aHNs (3aIaHUS HA
CAMOCTOAITEJIbHYI0 PadoTy)

[Ipumep 3amanuii npuseneH Huwxe. [oaHBIA COOPHUK MAaTepUaiOB MPEACTABISET

OTACJIBbHOC U3JaHUC.

JaHHBIM IIPOBCIUTC XUMHYCCKUI OKCIICPUMCHT:

Nel
PaccuuraiiTe: a) MaccoBy0 MOJII0O PAaCTBOPEHHOTO BEIECTBA; 0) MOJSPHYIO
KOHIICHTPAITUIO; B) MOJIIPHYIO KOHIICHTPAIIUIO SKBUBAJICHTA; T') TUTP. [10 momydeHHBIM

MOJIyYNUTE PpacTBOp HYKHOU

KOHIOCHTPAOHWHN U IMIPOBEPHLTC KOHUCHTPAINIO paCTBOpa XUMUUYCCKUMHU METOAaMU IIpU
oMo apeomMeTpa Uik THTPOBAHMA.

Bapuant | PacTBopeHHOe BelliecTBO Oo0bem
BOJBI, MJI
¢opmyna Mmacca, r
1 H3PO4 18 282

31




No2

Jlns mpuBEICHHBIX B TaOIHWIIE AJIEMEHTOB: a) HM300pa3uTe Tpadudecku (C
MIOMOIIFI0 KBAHTOBBIX SYEEK) DJCKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMaJIbHOM U
B030Y>KJIEHHOM COCTOSIHUU; 0) COCTAaBbTE JIEKTPOHHBIE (DOPMYJIBI ISl HOPMAJIBHOTO U
BO30Y>KJICHHOTO COCTOSIHUSI; B) 3allUIIUTE HA0Op KBAHTOBBIX YMCEN IS BaJCHTHBIX
ANIEKTPOHOB (B HOPMaJIbHOM U BO30YXJICHHOM COCTOSIHUM), T) C TOMOIIBIO
AJIEKTPOHHON (DOPMYJIBI OMUIIMTE MECTOMOJIOKECHHE JJIEMEHTAa B IEPUOJIMYCCKON
cuctemMe (mepuoj, TPYINa, TMOATPYIMIA) W MPEACKAKUTE TJABHBIE XHUMHYCCKUE
CBOICTBA (METaJUT WJIM HEMETaJI, CTETIEHU OKUCTEHUS, POPMYIIbI U XapaKTep OKCHIOB
U TUAPOKCHUJIOB).

Bapuant DJileMeHT
I I
1 Na P
Ne3

Onpenenure XapakTep XMMUYECKON CBS3M MEXKIY aTOMaMHU B MOJIEKyJaX, THI
ruOpuan3anuu opOuTaseil IeHTPaJIbHOTO aTOMa, HATMYKe G- U m-CBs3el. M300pasure
CXeMy MepeKphIBaHUSI OpOUTANICH U MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJI.

Bapuant MoJiexyaa

I 11
1 AlCl; | CLO

No4

Ha ocHoBaHuMM cTaHIAapTHBIX 3HTANBNUNA 00pazoBaHust AH s U aOCOIIOTHBIX
SHTpONUN S°n0s BELIECTB OINpeAenuTe: a) TemioBol sdpdexr AH°, u3MeHeHue
sHTponuu AS° u u3MeHeHue cBo0oAHOM Heprun [ n66ca AG®° XuMHUYECKON peakiu,
clenaiTe BBIBOJ O TEPMOJMHAMHYECKOW BEPOATHOCTH MPOTEKAHUS PEaKUUd IMpHU
CTaHJApPTHBIX YCJOBUSX; 0) Temmeparypy, MpU KOTOPOH CHUCTEMa HaXOJHUTCS B
cocTostHUM xumudeckoro paBHoBecus (AG=0). PacyeTsl nmpoBecTH MO ypaBHEHUSAM
peaxiuii, MPUBEJICHHBIM B TaOIUIIE.

Bapuant YpaBHeHue peakuuu
1 CO + HzO(m)ZC02 + Hz
Ne5

Beruucnure: KOHCTaHTY paBHOBECHS OOpaTHMOW pPEaKIMW, HWCXOTHBIC W
pPaBHOBECHBIE KOHIIEHTPAIIMH KOMIIOHEHTOB B CHCTeMaX (BETUWYMHBI, KOTOPHIC HYKHO
BBIYUCIIUTh, 0003HAYEHBI B TAOJIMIIE Yepe3 X).

Bapuant YpaBHeHMe peaKkuMu Kp PaBHoBecHbIE Hcxonnbie
KOHIIEHTPAIlUH, KOHIIEHTPAaluH,
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MOJIB/J MOJIB/JI

[SO,] = 0,04 _
1 280, + 0, <> 2S0; X [02] = 0,06 cc((SOO §)= XXI
[SOs] = 0,02 v

Ne6
Onpenenure CTENeHb JUCCOLMALMM ¢, KOHCTAHTY JUCCOLMAIMHU Ky,
KOHIIEHTpanu noHoB Bomopoxa [H'] m ruapoxcua-uonoB [OH | (BeawUHUHEL,
KOTOpbIE HY>KHO OINpPEAeNINTh, 0003HaU€HbI uepes3 x (p=1r/mi)).

Konuenrpanus + [OH |,
Bapuant BemecTBoO pacTBopa a Kouee [H'], mosib/a MOB/T
1,7 -
1 CH;COOH 0,5M X 10 X -
Ne7

Hanumure ypaBHeHHs peakuui TUAPOJIHW3a B MOJEKYJSIPHOM M HOHHO-
MoJIeKyJIsipHOU (popme. Paccumraiite pH u KOHIIEHTpAIio UCXOMHON COMH (Cucx) C
Y4ETOM THUJIPOJIM3a O MEPBOM CTYyNEHU (BEIMYMHBI, KOTOPbIE HYXKHO OMNPEIEIIUTD,
0003Ha4YCHBI Yepe3 X).

Bapuant YpaBHeHHe peakunu pH Cucx, MOJIB/IT
K,COs; + H,O — 11 X
1 MnCl,+ H,O — - -
A1C13 + N212CO3 + H20 — - -
Neg

Onpenenure MOJEKYJISIPHYIO MacCy HERJIEKTPOIUTAa, MAacCy pPacTBOPEHHOTO
BEI[ECTBA M PACTBOPUTENS, TEMIIEPATyphl KPUCTAJUIM3AIMU U KUIICHUS PACTBOPOB
(BeIMUMHBI, KOTOPBIC HYKHO OTIPE/IETUTH 0003HAYEHBI Yepe3 X).

MouJaekyas
PacTBope Y Macca Macca tep tiun
pHast tep tiun
Bapu HHOE PacrBopu BellleC | pacTBOpH pacTB pacTB
macca M pacTBopu pacTBopu
aHT BelIeCTB TeJb TBa TeJst my, o opa, o opa,
BelllecTBA, Teds, °C ° Teds, °C °
0 m, I r C C
r/M0JIb
OeH3ou
1 ? x 0,512 100 5,5 5,29 - -
Ne9

Paccuuraiite 00111y10 )K€CTKOCTh BOJIbI (MOJIB/JT), COAEPIKAIIECH yKa3aHHBIE COJIH.
CrmaHupyWTe SKCIEPUMEHT IO YCTAHOBJICHHUIO ECTKOCTH BOJBI M €€ YMSATYCHUS
pearcHTHBIM METOJOM U METOJ0M KaTHOHHPOBAHUS.

|BapnaHT| Cosmmn | Macchl paCTBOPEHHBIX COJIEH | O0BeM BoabI
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1 Ca(HCOs),, Mg(HCO:),, CaCl, 16,20; 2,92; 11,10 mr 0,151

NelO
MeToioM HOHHO-3JIEKTPOHHOIO OalaHca COCTABBTE YPABHEHUE U YKAXKUTE
OKHCIIMTENb U BOCCTaHOBUTEND B NaHHOW OBP. Onpenenure, B KaKOM HanpaBICHUN
NOMIeT mnpouecc MpU 3aJaHHbIX B Taldiauue 3HaueHuaXx pH u  MoJspHBIX
KOHLICHTPALUAX BELIECTB.

Bapuant IIpouecc pH KoHuenTpanus Beecrs,
MOJIb/JT

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

1 KMnO; + FeSO,4 + H,SO4 — 5

Nell
HarmumuTe cXempl KaTOJHOTO M aHOJHOTO TIPOIECCOB TPH DJICKTPOJIN3E
pacTBoOpa COJIM C MHEPTHBIMU JJIEKTpoaaMu. Paccuuraiite Maccy (s raza — oobeM
IIPY H.Y.) BBIJCJISAIONIETOCS Ha KaTO/Ie BEIISCTBA IIPH 3aJaHHBIX YCIOBHUSX.

Bapu- Coan Cunia Bpems
aHT TOKA, A
1 Na,SO, 6 1,5 9
Neol2

CocraBpTe CXE€My TrajJbBaHUYECKOrO0 BJEMEHTAa W3 JBYX IOJY3JEMEHTOB,
HAMUIIIUTE ypaBHEHHE TOKOOOpa3yromieil peakiuu, paccunrtaitre I1C u n3MeHeHue
cB0oOoHOM sHeprun ['n66ca AG niisi COCTaBICHHOTO raIbBAHUYECKOTO DJIEMEHTA.

Bapuanrt KonueHnTpauusi KAaTHOHOB
TOJIY3JIEMEHTOB, MOJIb/JI
1epBoro BTOPOI0
1 Zn/Zn* Ag/Ag'
0,01 0,02
Nel3

JIBa MeTania HaxoATCa B KOHTaKTe ApyT ¢ apyrom. Kakoi u3 MeramioB Oyaer
KOPpPOJHUPOBATh NPU MONAJAHUU HX B 3JIEKTPOJIUTHYECKH MPOBOJAILYIO Cpeay?
CocraBbTe CXeMy KOPPO3MOHHOTO ralbBAHMYECKOIO AJIEMEHTA U YPABHEHUS PEaKIuu
AHOJHOI'O OKHCIICHUSI U KATOJHOT'O BOCCTAHOBJICHHS.

Bapuant | KontakTupyrommue Cpena
MeTAJLIbI JIEKTPOJIUTA
1 Fe, Ag Bnaxusrit
BO3IYX

HIkxana oueHUBaHUA
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[ITkasa olleHUBaHUS Kputepuu orieHUBaHUs
BBIMTOJTHEHBI BCE 3a/1aHKsI KOHTPOJILHOM paboThl; paboTa BBIIOIHEHA
B CPOK, OpOpMIICHHE, CTPYKTypa ¥ CTHIb PabOTHI OOpPa3IOBHIE;

«OTINYHO»
paboTa BBIMIOJTHEHA CAMOCTOATEILHO, MPUCYTCTBYIOT COOCTBEHHBIE
00001IIeHNS, 3aKJIFOYEHHS U BEIBOIEL.
TEOpEeTHYECKas YacTh M paCUEThl KOHTPOJIBHOU PAOOTHI BHITIOJTHEHBI
C HE3HAUYUTEIIbHBIMHU 3aMEUaHUsMU; paboTa BHITIOJHEHA B CPOK, B
«Xopomo» 0hOpMIICHHUH, CTPYKTYpe MU CTHUJIE MPOEKTa HET TPyOBIX OIIHMOOK;

paboTa BBINOJIHEHA CAMOCTOSITEIbHO, IPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKII0UYEHUS] U BBIBOJbI; MIPABUIILHBIE OTBETHI HA BCE
BOIIPOCHI ¢ IOMOIIBIO MPENOAABATENS] IPH 3aALIUTE PAOOTHL

BBIMIOJIHEHHBIE  3aJaHMsd  KOHTPOJBHOM  paboThl  MMEIOT
3HAUUTENIbHbIE 3aMeuaHus; paboTa BBHINOJIHEHA C HAPYLIEHUEM
rpaduka, B O(OpPMIEHHUH, CTPYKTYpe U CTWiIE€ pPabOThl €cTb
HEJO0CTaTKU; padoTa BBIMIOJIHEHA CAMOCTOSITENIbHO, MPUCYTCTBYIOT
coOCTBEHHBIE 0000IIEHNS; OTBETHI HE Ha BCE BOIPOCHI IIPHU 3aLIUTE

<<YI[OBJ'ICTBOpI/ITCJ'II>HO))

paboThl

3a/laHusl B KOHTPOJIBHOW Pa0OTe BHIMOJHEHBI HE MOJHOCTHIO WITU
«HeynoBneTBOpUTEIIEHO HENPABWIHLHO; OTCYTCTBYIOT HJIH CJICJIaHbI HETPABUIHHBIC BHIBOIBI U
» 00001eHus; opopmiieHue paboThl HE COOTBETCTBYET TPEOOBAHUSIM;

HET OTBETOB HA BOIIPOCHI IIPH 3aIIUTE PaOOTHI.

8.2.5. Tembl 11 caMOCTOSATEILHOI PadOTHI CTYIEHTOB

TeMBI 1J151 CAMOCTOATEJILHOM Pa00THI:

1. DIIeKTpOHHOE CTPOEHUE aTOMA U CUCTEMATHKa XUMHYECKHUX JIEMEHTOB.

2. KBantoBomexannueckast mogenb aroma. [Ipunnuun [aynu u npasuno XyHaa.

3. CTpoeHHrE MHOTO3JIEKTPOHHBIX ATOMOB.

4. Xummnyeckas cBsi3b. OCHOBHBIE TUIIBI U XapaKTEPUCTHUKHU CBA3U. KoBaeHTHAs
Y MOHHAs CBSI3H.

5. 'uOpuaun3zanus, BUJIbl, T€OMETPUSI MOJIEKYI.

6. KommuiekcHbIe COETUHEHMUS.

7. OCHOBHBIE BHJIBI B3aMMOJAECUCTBUS MOJEKYJd. CHIIBI MEXKMOJEKYJISIPHOIO
B3auMoJAeuCcTBUA. BomgoponHas cCBA3b. JIOHOPHO-aKLENTOPHOE B3aWMMOICHCTBUE
MOJIEKYJI.

8. Kommnekcupie coenuHeHus. KoMriuiekcel, KOMILIEKCOOOpa3oBaTesy,
JIMTaH]IBL, 3apsiJl 1 KOOPJAWHAIMOHHOE YHUCIIO KOMILIEKCOB.

9. Xumus BelIeCTBA B KOHJICHCUPOBAHHOM COCTOSIHUM. XUMHUYECKOE CTPOCHUE
TBEpAOro Tenaa. AMOp(pHOE COCTOSHHE BEIIECTBA.

10. Kpucramibel. Kpucramnmyeckue pemeTku. XMMHUYECKas CBSI3b B TBEPIBIX
TeJax.

11. MeTtannuueckas CBA3b U METAJLIBI.

12. XumMuueckas CBsi3b B MOJYIPOBOJHUKAX U IUDJICKTPUKAX.

13. XuMnueckoe paBHOBECHE B TETEPOTrEeHHBIX cucTeMax. Da3zoBoe paBHOBECHE.
[IpaBuiio ¢as.

14. TloBepxnoctHble siBneHus. CopOius. AaCOpOIMOHHOE pPaBHOBECHE.
I'eTeporeHHbIe JUCIIEPCHBIE CUCTEMBI.

15. AccouuupoBaHHbIE M HEACCOILMUPOBAHHBIE 3JEKTpOIUTHL. (CBOMCTBa
pPacTBOPOB aCCOLMUPOBAHHBIX AJIEKTPOJIUTOB. AKTUBHOCTD.
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16. OcobeHHOCTH BOJBI KaK PaCTBOPUTEINSI. DIEKTPOIUTHUECKAS AUCCOIUAIIHS
BOJIbI

17. CranmapTHBIA BOJOPOAHBIN JIEKTPO U BOJOPOJHAS [IKajla NOTEHIIUAJIOB.

18. [ToreHuuanel  METaJUIMYECKUX, ra3oBblXx W OKUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX 3JIEKTPOIOB.

19. MoHcenekTUBHBIE AJIEKTPOAbl W CEHCOphl. MeMOpaHbl M MeMOpaHHBIH
MOTEHIHAI

20. Koppo3ust moj neficTBueM OJTy>KIat0IINX TOKOB.

21. Metozpl 3a1IUTHI OT KOPPO3UU: JETUPOBAHUE, IIEKTPOXUMHUYECKAs 3alUTa,
3AIUTHBIC IOKPBITHUS.

22. I3aMeHeHne CBOMCTB KOPPO3UOHHOM cpejibl. UHrHOUTOPBI KOppo3uu

23. DIEeKTpOJIU3 C HEPACTBOPUMBIMU U PACTBOPUMBIMH aHOJIAMHU

24, DIEKTPOXUMHUYECKUE SHEPrOyCTaHOBKH. DNEeKTPOXUMHUUYECKUE
npeoOpa3oBaTeIn, KOHICHCATOPHI.

25. DnekTtpoxuMuueckas oOpabOTKa METaIOB.  DJIEKTPOXUMHUYECKHE
MOKPBITHSL.

26. OpraHnyeckue MoJMMEpPHbBIE MaTEpUANIBl. METObI IOJIyYEHNS TIOJIUMEPOB,
MOJINMEPHU3ALIMS, TOTUKOHACHCAIIHS.

27. CtpoeHue U CBOMCTBA MoJuMepoB. [I[pumeHenune noamMepos.

28. ®a3oBeie paBHOBECHS. J{narpaMma COCTOSHUS BOJBI.

29. lennsie peakuun. POTOXUMUYECKHUE PEAKIIUN

30. Komntougnele cucteMbl. JIMCEpCHOCTh W JAUCHEPCHBIE  CHCTEMBI.
Krnaccuduxarus 1uCiepCHBIX CUCTEM.

Ikajaa oueHNBaHUA

[ITxana oneHBaHUI Kpurepuu oniennBanus

OOyuarommiicst TIIyOOKO M COJIEpKATEIbHO PACKPHIBACT TEMY
«OTINYHOY CaMOCTOSTEIILHON paboThI, HE JIOIMYCTUB OMUOOK. OTBET HOCHUT
Pa3BEPHYTHIM U HCUEPIBIBAIOIIUN XapaKTeD.

OO0yJarmmiics B IIEJIOM PAaCKPBIBAET TEMY CAMOCTOSATEIBLHOM
«Xopouio» paboThl, OTHAKO OTBET XOTS ObI HA OJIUH U3 HUX HE HOCHUT
Pa3BEpPHYTOTO U UCUYEPIIBIBAIOLIETO XapaKTepa.

OOyuaromuiics B 11eIOM PACKPBIBAET TEMY CaMOCTOSATEIbHOM
a0O0TbI U JOMYCKAET sl HETOYHOCTEH, parMEeHTapHO PACKPBIBAET
«Y I0BJIETBOPUTEIILHO» P Y P > bp PHO packp
COJIep’KaHUE TEOPETUUECKUX BOIIPOCOB WIN UX PACKPBIBAET

COACPKATCIIbHO, HO JOITyCKad 3HAUYUTCIIbHBIC HCTOYHOCTH.

OO0yuaromuiicst He BJIaJIeeT BHIOPAHHOW TEMOM CaMOCTOATEILHOMN
«HeynoBneTBOpUTEIEHO»

paboThI

8.2.6. NupuBuayajbHble 3aaHUSA  JAJIS1  BbINOJHEHHUS PACYETHO-
rpadguveckoii padoThl, KypcoBoii padoThl (IPOEKTA)
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PI'P, KP u KII no muctuumivnnae «XuMmus» pabodeld mporpaMMoi U y4eOHBIM
TUTAHOM HE TIPETyCMOTPEHBI.

8.2.7. TemaTnka 1eJ10BOM UTPbI

1. Ilpo6nemuas cutyarusi «llogroroBka »snekTponauTa Jjisi  CBUHIIOBO-
KHCJIOTHOTO aKKyMyJsiTopa». Heo0XoauMO MPUTOTOBUTH PACTBOP CEPHOM KUCIOTHI
3aJJaHHOM  KOHIEHTpaluu (M0  3aJaHuio0  M[penojaBaTens) W3 Oosee
KOHIICHTPUPOBAHHOTO pacTBopa. JlJisi 3TOro HY>KHO BBIMOJHUTH COOTBETCTBYIOIINE
pacueTsl, MPUTOTOBUTH PACTBOP, MOJIB3YSCh XMMUYECKOW MOCYJA0W U peareéHTamH B
COOTBETCTBUHM C MPABWIAMH, TPOBEPUTH PE3YJIbTAT METOLOM apEOMETPUU, IPUMEHSS
CIIPaBOYHYIO JIUTEPATYPY.

2. Ilpobnemuas curyauus «Cobepu XUT: nonyyeHue 3neKTprUueCcKOl S3HEPrUU
OpyU TMOMOIIM XHMHYECKOIO0 HCTOYHMKA TOKa». M3 mpeaioKeHHbIX CpelCcTB
(xuMHueckasi mocyja, peareHTbl) coOpaTh paOOTalOUUi TaIbBAHUYECKUN 3JIEMEHT,
onpeaenuts ero JJIC, paccuutars Teopernueckoe 3HaueHue IJIC, mosb3ysach
CIPaBOYHOM JINTEPATYPOH, COCTABUTh CXEMY TaJIbBAHMUECKOT'O 3JIEMEHTA.

IIkaJjia oneHUBaHUA

IITkana oneHUBaHUA Kputepun onennBanus

«OTnuYHO» OOyyatomuiicss TIyOOKO M COJEP>KATEIbHO PACKPHIBAET TEMY
JIEIIOBO UTPBI, HE AOMYCTUB OMMOOK. OTBET HOCUT Pa3BEPHYTHIN
Y CUEPIIBIBAIOIINI XapaKTep.

«Xopouio» OO0yuaromuiics B IIEJIOM PaCKPBIBAET TEMY JI€JI0BOM UTPHI, OHAKO
OTBET XOTA Obl HAa OAMH M3 HHUX HE HOCHT pPa3BEpHYTOro M
HCYEPIBIBAIOIIEIO XapaKTepa.

«Y 1OBIIETBOPUTETHHO OOyJaromuiicss B IEIOM pPAacKpbIBa€T TEMY JEIOBOW HWIPHI U
JOMTyCKAaeT psl HETOYHOCTEH, (parMeHTapHO pacKphIBAaeT
COJIEpKaHKUE BOIIPOCOB WJIM MX PACKPBIBAET COAEPIKATEIBHO, HO
JIOITyCKasl 3HaYUTEIbHbIE HETOYHOCTH.

«HeynoBiaeTBOPUTEIILHON OOyuaromuiics He BlIajieeT BHIOpAaHHOH TeMOM JAeJI0BOI UIphI
8.2.8. OHEHOYHBIE CPEACTBA INPOMEXYTOYHOI'O
KOHTPOJIA

Bonpocs! (3axaHus) AJ1sl IK3aMeHa:

1. CoBpeMeHHOE TIPEJCTABICHUE O CTPOCHMU aroma. [[BOMCTBEHHas mpupojaa
AIEKTPOHA.

2. dusznyeckas WHTEpHpeTanuss KBAHTOBBIX yucen (n, I, mi, m;) dHEpreTUUECKUX
YPOBHEU 3JIEKTPOHOB B aTOME.

3. Pacnipenenenue snekTpoHoB B aromax. [lpunnun Ilaynu (orpanuyeHue no
pacnpeneNIieHUuI0 JJIEKTPOHOB Ha opOutainsax). [IpaBmno KiedkoBckoro (mpuHIUI
HauMeHbIerd sHeprun). llpaBuno XyHaa (0 TOpSAKE 3alOMHEHHS CBOOOTHBIX
opOuTanei).

4. DnektpoHHble (popMyibl atoMoB. PacnonokeHue  3JIE€MEHTOB ¢ §-, p-, d-, f-
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OpOUTAISIMH JIEKTPOHOB B TIEPUOIUIECKOM TaOIHIIE.

5. CoBpemenHas (HopMyIHpPOBKa MEPUOINIECKOr0 3aKoHa. [lepuonnyeckas cucrema
J.W. Menneneesa (mepHobl, TPyIIIbL, IOATPYIIIHI).

6. OCHOBHbBIE CBOMCTBA aTOMOB (aTOMHBII paJnycC, SHEPrUsl HOHU3AIUH, CPOJICTBO K
AIIEKTPOHY, SJIEKTPOOTPULATENBHOCTD). [leproJuyHOCTh CBOKCTB aTOMOB.

7. Metaimiet u Hemetaiuibl B [ICD. KucimoTHO-OCHOBHBIE W OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA 3JIEMEHTOB.

8. Ilpupoaa cuin XUMHUYECKOTO B3anumoaercTBUs. OOpa3oBaHre KOBAJIECHTHOMN CBSI3U.
[TonsipHas 1 HeMONsIpHAsA KOBAJEHTHAs CBA3b. J{UMOJBbHBI MOMEHT MOJIEKYJIBI.

9. CBoiicTBa KOBAJICHTHOM CBSI3U (JIJTMHA CBSA3HU, DHEPrUsl CBSI3U, HACHIIIAEMOCTh U
HAIPaBJICHHOCTD CBSI3M).

10. CrocoObl TiepeKphIBaHUSI AJIEKTPOHHBIX OOJAKOB MpU OOpa3oBaHUU G- U T-
cBszeil. Kpatable xumudeckue cBsa3u. [ mOpuansaims aToMHBIX OpOUTAIICH.

11. HoHHas cBsA3b U €€ CBOWCTBA (HEHACHIIIIAEMOCTh U HEHANPABJIEHHOCTH). loHHBIE
KPHUCTAJUIMYECKUE CTPYKTYPBL.

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

13. Merannel 1 ©IX MECTO B IEPUOJNYECKON cHcTeME. MeTamnieckast CBs3b.

14. Onranpnusa. Buasl XuMUuecKuxX peakuuid 1o  TerioBoMmy  dddekTy.
KonunuectBeHHast XxapakTepucTrKa TeIIOBOro 3 dekTa.

15. Dutponus, e€ U3MEHEHUsI B XUMUYECKUX Iporieccax. Il 3akoH TepMOANHAMHUKMY.
16. CBobOonnas »Heprusi ['mbbca kak KpUTEpUH CaMOIPOU3BOJIHHOTO MPOTEKAHUS
peakiuii. JHTATBIUIUHBIA U SHTPOMUUHBIN (PAKTOPBHI.

17. Cxopoctb XuMu4eckod peakuuu. DakTopbl, BIUAIONIME HA CKOPOCTh
XUMHUUYECKOH peaknu (KOHIIEHTpalus, TeMIepaTypa, IPUCyTCTBUE KaTaau3aTOpPOB).
18. 3akon nerictBust Macc. KoHCTaHTa CKOPOCTH pEaKInu.

19. DOHeprus akTuBauus U €€ BIUSHUE HA CKOPOCTh XUMUYECKOTO ITpoLIecca.

20. Iloustme o kartanuse. Buawsl kaTanm3atopoB (TOMOTEHHBIE U TE€TEPOTEHHBIE).
N3MeHeHne 3HEPTUM aKTUBALlMA XUMUYECKON PEAKIUU MPU KATAIU3E.

21. XuMmuyeckoe paBHOBECHME B OOpaTHMbIX peakiusx. KoHCTaHTa XMMUYECKOTO
PaBHOBECHSL.

22. CwMelleHre XMMUYECKOT0 paBHOBECHS O] BO3ACHCTBMEM BHEIIHUX (PAKTOPOB.
[Tpunuun Jle-11larense.

23.00mme mnoHATus o0 pactBopax. CrocoObl BBIpaXKEHUS COCTaBa PacTBOPOB.
PacTBoprMOCTh BELIECTB B BOJE.

24.DNEeKTPOUTHYECKAsT JTUCCOIMAIIMS KHUCJIOT, IIeJloYeld W CcojJied B  BOJHBIX
pactBopax. Crenenpb quccornuarui. CUiabHbIE U CIa0bIe DIEKTPOIUTHIL.
25.05IeKTponuTHYECKass Jauccoluanusi BoAbl. VOHHOE MPOMU3BENEHUE BOJBI.
BonopoaHeli moka3arelb U €ro 3HaYEHHS B KUCIIOW, HEUTPAIIBHOM U LIEJTOYHOM Cpelie.
26.I'naponns BOOHBIX pacTBOPOB cosiel. KoHCTaHTa U cTeneHs ruaApoIn3a.
27.11oHsTHE O KOJUIOMIHBIX pacTBOpax. [[oBepXHOCTHBIE SIBIEHUS.

28.Peakium OKUCIEHUS W BOCCTAHOBJICHHS. CTENEHb OKHUCIEHUS XUMHUYECKHUX
A1eMEHTOB. OKUCIUTENBHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA ATOMOB B 3aBUCHMOCTH
OT CTETIEHU UX OKUCJIEHUS. TUMNYHBIE OKUCIUTEIN U BOCCTAHOBUTEIIH.
29.O1eKTpOXUMUYECKUE SBIICHHUS Ha TPAHUIIE METAI - PACTBOP. DJNEKTPOAHBIC
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NOTEHIMAJIBI METAUIOB. P METa/yIoB MO BEIWYMHE CTaHAAPTHOTO 3JIEKTPOIHOTO
NOTEHINAJIA.

30. XMMHUYECKUE OCHOBBI JCUCTBHSI TaJbBAHUYECKHX DJIJIEMEHTOB. Y CTPOWCTBO U
paboTa MeIHO-IIMHKOBOIO 3JieMeHTa (3yeMenTa Jlanuans-Axkoon).

31.Ponb XUMHUYECKOTO 3KCIIEPUMEHTA MPU OTKPHITHH XUMHYECKUX UCTOYHUKOB TOKA.
O6opynoBaHue s oyueHus dyemMenTa Jlanusnsa-Axoou.

32.IlonsiTue 00 AeKTpoau3e. AHOAHBIE U KATOAHBIE MPOLIECCHI TPH DJIEKTPOIIH3E.
33.0OnekTponn3 paciyiaBOB M BOAHBIX pacTBOpoB cousieil. Mcmosib3oBaHue
pPacCTBOPUMBIX  DJIEKTPOAOB TMpU pPAPUHUPOBAHUM METAJIOB UM  HAHECEHHUH
raJlbBAaHUYECKUX TTOKPBITHH.

34. TexHonorus TPOBEICHUSA DJJIEKTpOiH3a B JabOpaTOpuM M Ha MPOU3BOCTBE.
["asibBaHOIIIACTHKA U TAJIbBAHOCTETUSI.

35.Xumuyeckass ~ CyUIHOCTh  OCHOBHBIX  BHJIOB  KOpPpO3UH  (XMMHUYECKOM,
NIEKTPOXUMUYECKOI). OCHOBHBIE METO/IbI 3aLIUTHl METAJUIOB OT KOPPO3UHU.
36.DIEeKTPOXUMHYECKUE OCHOBBI KaTOJHOM M MPOTEKTOPHOM 3aIlMThl METAJJIOB OT
KOPPO3HH.

37.1loHsiTHE O )KECTKOCTH BOJIbI, KOJIMYECTBEHHAS XapaKTEPUCTHUKA YKECTKOCTH BOJBbI.
BpeMeHHas U mocTosiHHAs )KECTKOCTh BOJIBI.

38. Metoapl yCTpaHEHMs] >KECTKOCTU. MeTonuKa TMpOBEAEHUSI JKCIIEPUMEHTA
YMSITUEHHSI BOJIbl, MCIOJb30BAHME PEAreHTHOIO METOJa U MOHHOOOMEHHUKOB IS
YMATYEHUS BOJBI HA TPOU3BOJICTBE.

8.3. MeToanueckne MaTepuaJibl, ONpeAeJA0INe MPoueIypPbl OleHNBAHUS
3HAHUI, YMEHHUIi, HABBIKOB M (HJIM) ONbITA JEATEJIbHOCTH, XapPaAKTEePU3YIOLIUX
3Tanbl (OPMUPOBAHUA KOMIIETEHILM A

OCHOBHO# TICJIBI0 TIPOBEJICHUS TPOMEKYTOYHOW aTTECTallud  SIBIISCTCS
OTpe/ieTICHUE CTETICHH TOCTIKCHUS TIeJIeH 10 yaeOHOW TUCIIUTUTHHE WK €€ pa3ieaM.
OcymiecTBisieTcs 3TO TMPOBEPKONM W OLEHKOW YPOBHS TEOPETHYECKOW 3HAHUH,
MOJIYYCHHBIX OOYYaIOIIMMUCS, YMEHUSI NMPUMEHATh UX B PEIICHUHM MPAKTHYECKHUX
3aJ1a4, CTENICHU OBJIaICHUS O0YYAIOITMMUCS MPAKTUYECKUMHU HAaBBIKAMH U YMEHUSIMU B
o0beMe TpeboBaHMiI pabouell MporpaMMbl MO TUCIUIUIMHE, a TaKXKE UX YMEHHE
CaMOCTOATEILHO padoTaTh ¢ Y4eOHOU TUTEpaTypOH.

Opranmzanusi MPOBEACHUS MPOMEKYTOUYHON aTTECTAIlMU perjaMEHTHpOBaHa
«lTonoxenuem 00 opraHuzanuu o0pa3oBaTEIBLHOIO Ipoliecca B (enepanbHOM
rOCYJJapCTBEHHOM aBTOHOMHOM OOpa30BaTeIbHOM yUpexAcHUN «MOCKOBCKHIA
MOJINTEXHUICCKUN YHUBEPCUTET)

8.3.1. Iloka3zarein OLleHUBAHMSI KOMIIETEHUHI HA PAa3JIMYHBIX 3TANAX HUX
(GopMupoBaHUs, JAOCTHKEHHE OO0YYAIIIUMHCI IUIAHMPYEMbIX Pe3yJbTATOB
00y4eHUs MO JUCHUIJINHE

Kon u HaumenoBanue komnerenuuu OIIK-1. CnocoGeH pemiaTs 3a1a4u, OTHOCSLIHECS K
npogdeccHoHATbHOI 1eTeJIbHOCTH, MPUMEHASA MeTOAbI MOJeJTUPOBAHUS, MATEMATHYECKOT 0
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aHAJInu3a, eCTECTBCHHOHAYYHbIC U OﬁlI.IEHH)KeHepHLIe 3HAHUA

Kputepun onennBanus

Ortan
(ypoBeHb)
HECYAOBJICTBOPUTEJIABHO | YAOBJIECTBOPUTEC/IBHO Xopomo OTJIMNYHO
OOyJatommiics
OO0yuatonmiics JIEMOHCTPUPYET
N JIEMOHCTPUPYET TOJIHOE
OO0yuaromruiics PHpY
N YaCTHUYHOE COOTBETCTBHE
OO0yuatonuiics JIEMOHCTPHPYET N
COOTBETCTBHE CIEeTyIONINX 3HAaHWH:
JIEMOHCTPHUPYET MOJHOE HETOJIHOE COOTBETCTBUE .
. CIIEeyIOIIMX 3HAHUM: OCHOBHBIE
OTCYTCTBHUE WU CIENYIOUINX 3HAHUMN:
OCHOBHBIE MIOJIOKEHUS
HEJ0CTaTOYHOE OCHOBHBIE MOJOXKEHUS .
o MIOJIOKEHHUS COBPEMEHHOH Teopuu
COOTBETCTBUE CIEAYIOIIUX COBPEMEHHOH TeOpHUH .
. COBPEMEHHOU Teopuun CTPOEHUS aToMa,
3HAHWI: OCHOBHBIE CTPOEHHUS aToMa, N
. N CTPOEHUS aToMa, XUMHUUYECKOH CBSI3H,
TIOJIOKEHHSI COBPEMEHHOM XUMHUYECKOH CBSI3H, N
XUMHUYECKOU CBSI3H, SHEPreTUKU U
TEOPUU CTPOCHHSI aTOMa, | SHEPreTUKU U KHHETUKHU
N N SHEPTreTUKU U KHUHETUKH
XUMHUYECKOH CBSI3H, XUMHUUYECKUX PeaKIIni,
3HATh KHHETHUKH XUMHUYECKHUX
SHEPTETUKU U KHHETHKHU XUMHUYECKOTO N
o XUMHUYECKHUX peakuu,
XUMHUYECKUX PEAKLIUIA, paBHOBECHSI, TEOPUHU N
peakuui, XUMHUYECKOTO
XUMHUYECKOTIO PABHOBECHS, pacTBOpOB,
XUMHUYECKOTO pPaBHOBECHS], TEOPUU
TEOPUH PACTBOPOB, 3JIEKTPOXUMHUH, a TAKXKE
paBHOBECHS], TEOPUU PacTBOpOB,
JJEKTPOXUMHUH, & TAKXKE OCHOBHBIE COEMHEHHUS
pacTBOpoOB, SJIEKTPOXUMHUH, &
OCHOBHBIE COEJAMHEHUS 3JIEMEHTOB, UX
SJIEKTPOXUMHUH, & TaK)Xe OCHOBHBIE
9JIEMEHTOB, HX KJacCU(UKAIIIO U
TaK)ke OCHOBHBIE COeIMHEHUS
KJIacCU(UKAIIIO U XUMHUYECKHE
COEIMHEHUS 2JIEMEHTOB, HX
XUMHUYECKHE TTPEBPALCHUS TIpeBpAICHUS
3JIEMEHTOB, UX KITaCCU()UKAITUIO 1
KITacCU()UKAITIIO 1 XUMUYECKHE
XUMHUYECKHE TIpEBpALLIEHUS
TIpeBpaLLEHUs
OO0yJatommiicss He yMeeT OO0yyaromuiics OO6yuatormmiics OObyuatommiics
WU B HEIOCTATOUYHOM JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTETNIEHH yMEET HETOJIHOE COOTBETCTBUE YaCTUYHOE MOJIHOE
BBITIOJIHSATE: OMPEACIIAThH CIeIYIOUINX YMEHUMN: COOTBETCTBHUE COOTBETCTBHE
XHMHUYECKHE CBOMCTBA OIIpELEIATh CHEAYIOIIMNX YMEHUN: | CIEAyIOUUX YMEHUM:
3JIEMEHTOB U MX XUMHUYECKHE CBOHCTBA OTIPEIENATh OTIpeICIISATh
COEIMHEHUH 10 3JIEMEHTOB U UX XUMHUYECKHE XUMUYECKHE
noJjioxennio B [1CO, ux COEIMHEHUH 11O CBOMCTBA DJIEMEHTOB | CBOMCTBA 3JIEMEHTOB
BIIMSIHUE HA CUCTEMY, monoxkeHnto B [ICD, uX | W UX COSIUHECHUH M0 | W UX COSAMHEHHH IO
HaIpaBJICHUE XUMUYECKUX BJIMSIHUE HAa CUCTEMY, nosioxkenuto B [1C3, nosioxxkenuto B [1C3,
B3aUMOJICHCTBUH, HalpaBJIeHUE UX BJIMSIHUE HA UX BJIUSHUE HA
KHCIIOTHO-OCHOBHOM XUMHUYECKUX CUCTEMY, CUCTEMY,
XapakTep Cpeisl, B3aUMOJCICTBUH, HaIlpaBJICHUE HaIlpaBJICHUE
yMeTh BO3MOXKHBIE TTIOOOYHBIE KHCIIOTHO-OCHOBHOM XUMHUYECKHX XUMHUYECKHUX
Tporecchl (KOppO3NOHHBIE XapaxkTep cpeibl, B3aUMOJICHCTBUH, B3aUMOJICHCTBUH,

U JIp.) ¥ MPECKa3bIBATh UX
BIIMSHHE HA
TEXHOJIOTUUECKHUI
MIPOLIECC, OKPY KAIOILYIO
Cpeny U 4yeloBeKa,
npeyiarath CrocoObl
3allUThI OT HUX, a4 TAKXKC
MPUTOTABJINBATh PACTBOPHI
HYXKHOW KOHUCHTpAIMU U
OTPEICTISITh €€ JIF0ObIM
JIOCTYITHBIM METOIOM
(TUTpOBAHME, C TIOMOILBIO
apeoMeTpa u T.1I.),

BO3MOJKHBIE TOOOYHBIC
TIPOIIECCHI
(KOppO3UOHHBIE U JIp.) U
MPEICKA3bIBATh MX
BIMSAHUE HA
TEXHOJIOTUYECCKUM
MIPOILIECC, OKPYIKAIOIIYIO
CpeIy U 4ellOBeKa,
TpeJIaraTb CrioCOOBI
3aIIMTHI OT HUX, a
TaKXKe MMPUTOTABINBATh
pacTBOPHI HYKHOH
KOHIICHTPAIUH U

KHCIIOTHO-OCHOBHOM
XapakTep Cpensl,
BO3MO’KHEIC
MOOOYHBIE TTPOLIECCHI
(KOppO3UOHHBIC U
ap.) u
HpellCKaSBIBaTI) nux
BIIMSIHHMEC Ha
TEXHOJIOTHISCKUI
porecce,
OKPYKaIOIIYIO Cpeay
M YEJIOBEKa,
MpeJyIarath Crioco0bI

KHCJIOTHO-OCHOBHOM
XapakTep Cpemsl,
BO3MOJKHBIE
MMOOOYHBIE TIPOLIECCHI
(KOppO3MOHHBIE U
Ip.)
MPEACKA3bIBATh UX
BIIMSTHHE HA
TEXHOJIOTHYECKUI
mporiecc,
OKPY>KaIOIIYIO Cpeay
1 YEIIOBEKa,
IpeJyIarath CriocoObI
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n3MepATh pH BogHBIX
PacTBOPOB 3JIEKTPOIUTOB

OTIPEJIENATh €€ JIIOOBIM

JOCTYITHBIM METOJIOM
(TuTpoBaHme, C

MMOMOIIBIO apeoMeTpa U

T.1.), ©3MepsATh pH
BOJIHBIX PaCTBOPOB
3IEKTPOIUTOB

3aIUTHI OT HUX,
TaKxKe
MIPUTOTABINBATh
PacTBOpBI HY)KHOH
KOHLICHTPAINU U
OIIPEAEIATH €
JFOOBIM JTOCTYIHBIM
METOIOM
(TUTpOBaHME, C
MOMOIIIBIO apEOMeTpa
U T.1.), u3mepsats pH
BOJIHBIX PaCTBOPOB

3aIIUTHI OT HUX, A
TaKxke
MIPUTOTABIUBATh
PpacTBOpBI HYKHOH
KOHILICHTPAINHU U
OTIPECTSATH €
JFOOBIM JTOCTYITHBIM
METOJIOM
(TuTpOBanue, ¢
MIOMOIIBIO apEOMeETpa
U T.7.), u3mepsath pH
BOJIHBIX PaCTBOPOB

BJIAJIETh

CTETIeHH BIIAJICET:
METOAaMH pacdera
KUHETUYECKHUX U
TEPMOANHAMUIECKUX
XapaKTEPUCTUK
XUMHYECKHX PEaKIUH,
pacueTa KOHIEHTpaLuuil
PacTBOPOB U KOJIUYECTB
pearupyromux u
00pa3yIonuxcs BEIIeCTB
110 XUMHYECKOMY
YPaBHEHHIO, pacyeTa
MIOKAa3aTeNs] KUCIOTHOCTH
cpensl, pacueta OJIC u
OKHUCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX
[OTCHLIUAJIOB pPEaKLUi

BJIaACHUS HaBbIKaMHU
paboThI ¢ METOIaMHU
pacdera KHHETHUECKHX
Y TEPMOJJMHAMHYECKUX
XapaKTEePUCTHK
XUMHYECKHX PEAKIHA,
pacueTa KOHIICHTPAIUi
pPacTBOPOB M KOJIMYCCTB
pearupyromux u
00pa3yoINXCs
BEILIECTB 110
XHUMHUYECKOMY
YpaBHEHHIO, pacueTa
oKa3aTesst
KHCJIIOTHOCTH CPEJIbI,
pacuera D/IC u
OKHUCITUTEIBHO-
BOCCTAaHOBUTCIIbBHBIX
TOTEHLUAJIOB PeaKUi

ANIEKTPOJIUTOB ANIEKTPOJIUTOB
O0yyaromumMest
JIOTYCKAIOTCs N
Y OO0yuaronuiicst
HE3HAYHUTEIIbHbIC
cBOOOTHO IPUMEHSET
. OIINOKH,
OO0yyaromntuiics Bageet MTOJTyYCHHEIE
HETOYHOCTH,
B HEIIOJHOM 00beMe U HABBIKH, B TIOJIHOM
. 3aTpyIHCHUS,
OOyyaronruiicst He BIaiceT MPOSIBIISIECT o0beMe BiIajzeeT
M YaCTUYHO BIIAJICET
WIA B HEJOCTATOYHOU HEI0CTATOYHOCTh HABBIKAMHU PabOTHI C

HaBBIKaMHU paboTHI C
METOJIaMU pacyeTa
KHHETHYECKHX U
TePMOANHAMHYECKIX
XapaKTePUCTHK
XUMHAYICCKAX
peakuui, pacyera
KOHLIEHTpALUH
pacTBOpOB U
KOJIMYECTB
pearupyromnx u
00pa3yrommxcst
BEIICCTB IO
XUMHYECKOMY
YpaBHEHHUIO, pacueTa
MOKazaTest
KHUCIIOTHOCTH Cpebl,
pacuera DJIC u
OKHCIUTEIHHO-
BOCCTAHOBHTEITBHBIX
TTOTCHITNAJIOB
peakuuii

METOJ]aMHu pacyera
KHHETUYCCKUX U
TEPMOINHAMHYECKIX
XapaKTEPUCTHK
XUMHYECKHX
peaxImii, pacaeTa
KOHIIEHTpaLuil
pacTBOpOB U
KOJIMYECTB
pearupyomux u
obpa3zyrommxcs
BEIIECTB IO
XUMHYECKOMY
YypaBHEHHIO, pacyera
TIOKa3aTes
KHCJIOTHOCTH CPEJIbI,
pacuera O/IC u
OKHCIIUTEIBHO-
BOCCT@HOBHTEIIBHBIX
TTOTEHITNAJIOB
peakuuii

Kon n nHaumenoBanne komnerennun OIIK 4. Cnioco6en npoBoaAnTb H3MepeHUsl U HAOII0IeHHS,
00padaTLIBATh M MPEICTABJATH IKCIEPUMEHTATbHbIE JaHHbIE

Kpurtepun oueHuBanus

COOTBETCTBUE CIIEAYIOMINX
3HaHni: Bausune
Pa3TUYHBIX XUMHYECKHUX
COCIMHEHUI Ha OpraHu3M

Biusiue pa3nuyHbix
XUMHUYECKUX
COCIUHCHMI Ha
OpraHu3M 4eJloBeKa U

JrTan
(ypoBeHB)
HEY/0BJICTBOPUTEJILHO | YI0BJETBOPUTEILHO XOpPO10 OTJINYHO
OO6y4atommiics OObyuaromnuiics Obyuatommiics Obyuatommiics
JEMOHCTPHUPYET ITOJIHOES JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
OTCYTCTBHUE WITH HETIOJTHOE COOTBETCTBUE YaCTUYHOC TIOJTHOE
3HATH HEI0CTaTOYHOE CIIEAYIONINX 3HAHUM: COOTBETCTBHE COOTBETCTBHE

CIeIyIONINX 3HAHUH:
BnusHue paznuyHbIx
XUMHUYCCKUX
COCIUHECHUM Ha

CJeyIONINX 3HAHUM:
BnusHue paznuyHbIx
XUMHUYCCKUX
COCIUHCHUM Ha
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OpraHu3M YCJIOBCKa U

yMeTh

OO6y4atommiicss HE yMeeT
WU B HEOCTATOYHOM
CTCTICHU YMeeT
BEITIOJTHATE: Pemarth
TUTIOBBIE 33Ja4K MO
JIOITYCTUMOMY
COACPIKAHUIO BPCIAHBIX
BEIIIECTB B BO3/yXe
paboueii 30HbI, CTOUYHBIX
BOJIaX U TIOYBE B XOJ€
mpo¢eCCHOHATBHON
nestenbHOCTH; OIICHUBATH
pe3ynbTaThl U BEIOMpATh
OINITHMAJILHOE PELICHUE
pu pa3paboTke Mep Mo
6e3omacHoii padote ¢
BPEIHBIMH BEIIECTBAMH U
3aIIuTe OT BO3MOYKHBIX

MOCJIEACTBUI aBapuil B
X0JI¢ TPO(eCCHOHATBHOM
JeATeNIbHOCTH;
KommnekcHo
000CHOBBIBaTH BHIOOP
KOHCTPYKIMOHHBIX U
9KCIUTYaTaI[HOHHBIX
MaTepHaJOB HA OCHOBAaHUH
WX XUMHYECKIX CBOHCTB,
OIICHUBATh PE3yIbTATHI U
BBIOMpATh ONTUMaJIbHBIE
KOHCTPYKLIMOHHBIE
MaTepuabl

CIEYIOUINX YMEHUMN:
Pewate THIIOBBIE
3a1a4d 1o
JIOITyCTUMOMY
COJIEpP>KaHUIO BPETHBIX
BEIIIECTB B BO3/yXe
paboyeii 30HHI,
CTOYHBIX BOJaX U IIOYBEC

B X071€
poecCHOHaTBFHON
JIESITETTFHOCTH;
O1eHUBATE PE3yIIETATHI
" BBIOMpATH
ONTHMAJIEHOE peleHne
npu pa3paboTke Mep 10
6e3omacHoit paboTte ¢
BpPEIHBIMHU BEIIECTBAMHU
1 3aIIUTE OT
BO3MOKHBIX
MOCJIEACTBUH aBapuil B
xoze
npoQeCcCUOHATBHOM
JIeSITeIbHOCTH;
KommekcHo
000CHOBBIBAThH BHIOOD
KOHCTPYKIIHOHHBIX 1
AKCILTYaTAITHOHHBIX
MaTepHalioB Ha
OCHOBAHHU X
XUMHYCCKHX CBOMCTB,
OLICHUBATH PE3YJIbTAThI
U BBIOUpAThH
ONTUMAJIEHBIE
KOHCTPYKIIHOHHEIE
MaTepHAITBI

OKPYKaIOIIYyIO
OKpYXKAIOUIYIO CPe/ly; | OpTaHM3M 4YelOBeKa U cpeny; [IpaBuna
YeJI0BEKa U OKPYKAIOIIYIO py Y0 Cpeny; p peay: 1Ip
[IpaBuna paboTsl B OKPYXAIOMIYIO CPENy; paboTsI B
cpeny; [IpaBuna paGoTsl B N .
o XUMHYECKOH [IpaBumna paboTsI B XUMHAYECKOI
XUMHAYECKOH .
nmabopaTopuu; XAUMAYIECKOI nabopaTopuu;
nmabopaTopuu;
XUAMUYECKHAE METOTBI nabopaTopuu; XuMU4ecKkrue METOIBI
XuMU4ecKkrne METOIBI . N
. HEUTpanu3anun XuMU4ecKrue METO B HeHTpanmm3am
HEUTpan3aIliuil BPEIHBIX .
BPCIIHBIX BEIICCTB; HeHTpanmu3anm BPCIIHBIX BEIICCTB;
BenecTB; OCHOBHEIE
(usnecKue 1 OcHOBHBIE (hH3HYECKHUE BPEHBIX BEIIECTB; OcHOBHBIE
N U XMMHUYECKHE CBOMCTBA OcHOBHBIE ¢dusnveckue u
XMMHUYECKHE CBOMCTBA
KOHCTPYKIIMOHHBIX U (1)I/I3I/IHGCKI/IG u XUMHNYECCKUC
KOHCTPYKLIMOHHBIX U o
9KCIUTYaTaI[IOHHBIX XUMHYECKHE CBOICTBa
AKCIUTYaTaI[IOHHBIX .
MaTepHaoB CBOWCTBA KOHCTPYKIIMOHHBIX H
MaTepHajoB
KOHCTPYKIIMOHHBIX | OKCIUTyaTaI[HOHHBIX
AKCIUTYaTaIHOHHBIX MaTepHaioB
MaTepHUAaIIOB
OOyuaromuiics OOyuaromuiics
OO0yuaromruiics JIEMOHCTPUPYET JIEMOHCTPUPYET
JIEMOHCTPUPYET YaCTHYHOE MIOJTHOE
HETOJHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE

CIEIYIOIINX YMEHUH:
Pemars Tunossie
3a7a4d 1o
JOIYCTHMOMY
COZIEPKaHHUIO
BPEIHBIX BELIECTB B
BO31TyXe padoueit
30HBbI, CTOYHBIX
BOJAX U T0YBE B
xoze
npodeccrnoHaNIbHOMN
JeATeNLHOCTH;
OueHuBath
pe3yJIbTaThl U
BBIOMpATh
OIITUMAJIBHOC
pelIeHne Ipu
pa3paboTke mMep 1Mo
6e3omacHoii pabdore ¢
BPEIHBIMA
BEIIECTBAMH U
3aIIuTe OT
BO3MOXXHBIX
[IOCJICICTBUM aBapuit
B X0JIe
npogeccCHOHaTBHOM
JeATENbHOCTH;
KommnekcHo
000CHOBBIBATH
BBIOOD
KOHCTPYKLIMOHHBIX U
OKCILTyaTallMOHHBIX
MaTepuaoB Ha
OCHOBaHHHU HX
XMMHYECKHX
CBOWCTB, OLICHUBATh

pe3yabTaThl U

CIEYIOIINX YMEHUH:
Pemate THIIOBBIE
3a1a4M 110
JOIyCTHMOMY
COZIEPKaHHUIO
BPEHBIX BELIECTB B
BO3/yXe paboueit
30HbI, CTOYHBIX
BOJIaX M IIOYBE B
xoze
npohecCHOHAIBHOM
JeATENEHOCTH;
OuenuBath
Ppe3yJbTaThl U
BBIOUPATH
OIITUMAJIBHOC
pelLIeHue IpH
pa3paboTke Mep 1o
6e3omacHoii pabdote ¢
BPEAHBIMH
BEIIECTBAMH U
3aIIuTe OT
BO3MOXHBIX
NIOCJIEACTBUM aBapuit
B XOIIe
poeCCHOHATBFHON
JesATEeNEHOCTH;
Kommnekcho
000CHOBBIBATH
BBIOOD
KOHCTPYKLIMOHHBIX U
OKCILTyaTallTMOHHBIX
MaTepHanoB Ha
OCHOBAaHHH HX
XUMHYECKHX
CBOI{CTB, OLICHMBATh
pe3yJbTaThl U
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BEIOMpATh

BBIOMpATh OIITHMAJIbHBIC
OIITUMAJIbHBIC KOHCTPYKIIMOHHBIC
KOHCTPYKIIMOHHBIC MaTepuralbl
MaTepuasl
O0yyaromumest
JIOITY CKArOTCA Obyuatommiics
OO0yyarontuiics BajgeeTt HE3HAYNTEIbHEIE cBOOOITHO IPUMEHSET
B HEIIOJTHOM 00beMe U OIIHNOKH, MIOJTy4CHHBIE
HpPOSBISIET HETOYHOCTH, HaBBIKH, B TIOJTHOM
HEI0CTaTOYHOCTh 3aTpyQHEHUS, o0beMe BiazeeT
OOyuaronuiicsi He BlIaeeT BJIa/ICHHsI HaBBIKAMU YaCTHYHO BJIaJeeT HaBBIKaMH
HJIIM B He[[OCTaTO‘-lHOﬁ MMPpOBEACHUA aHaIU3a, HaBbIKaMH MMPOBCACHUA aHAJIU3a,
CTETICHH BIIAJICET: KOMIIIEKCHOT'O MIPOBEICHUS aHANIN3A, KOMILJIEKCHOTO
HaBBIKAMH TIPOBEICHUS 000CHOBaHHMS KOMITJIEKCHOTO 000CHOBaHHUS
aHaJIM3a, KOMIIEKCHOTO MIPUHAMAEMBIX 000CHOBaHNUS TIPUHIMAEMBIX
000CHOBaHHUS pemIeHu, TIPUHIMAEMBIX pereHni,
NIPUHUMAEMBIX PELICHHUH, CaMOCTOSATEIILHOTO pemieHuii, CaMOCTOSITETILHOTO
CaMOCTOSITENIEHOTO TIOUCKA TIONCKa IMyTeH CaMOCTOSTEIILHOTO TIOWCKa ITyTeH
IyTel opraHu3anuu OpraHu3aIuu MoucKa myTeit OpraHu3aIiu
MEPOIPUIATHI 110 MEPOIPUATUA 110 OpraHus3anuu MEPOIPUATUI 110

6e3omacHoii padote ¢

6e3omacHoit paboTte ¢

MEpPOIPUATUH 110

6e3omacHoii pabdote ¢

BJAJETh | BpeIHBIMH BEIIECTBAMHU M | BPEIHBIMH BellecTBaMu | Oe3omacHoii paboTte ¢ BpEIHBIMU
3aIIMTE OT BO3MOKHBIX M 3aIIUTE OT BpEIHBIMU BEIlIECTBAMU U
TTOCTICICTBHIA aBapuii B BO3MOKHBIX BeIllECTBAMU U 3aIIUTE OT

X0JI¢ TPOECCHOHATHHOM TTOCTICICTBUH aBapuii B 3aIlMTE OT BO3MOKHBIX
JIesTeabHOCTH; MeTtomamu XoJe BO3MOXKHBIX MOCJIECTBUI aBapuit
OLIEHKH CBOMCTB npoQeCcCUOHATBHOM MOCIIEZICTBUI aBapuit B X0JI¢
XHMHYECKHUX BEIIECTB U JIESITEILHOCTH; B XOJI€ poeCCHOHATBLHOMN
KOMIIJIEKCHBIM ITOJXO0JI0M MeTogamMu OLIEHKH npodeccrnoHanbHOM JIeSITEILHOCTH;
K ooopy CBOWCTB XUMHUYECKHUX JIEATEIIbHOCTH; Mertonamu OICHKH
SKCIUTyaTallHOHHBIX U BCIIIECTB U MetogaMu OLeHKH CBOHCTB XUMHUYECKHUX
KOHCTPYKIIMOHHBIX KOMILTIEKCHEIM CBOMCTB XUMHUYECKUX BEILIECTB U
MaTepHAIIOB IS MTOIXOZIOM K TIOA00PY BEILIECTB U KOMILIEKCHBIM
MPOSKTHPYEMBIX 00OBEKTOB 9KCIUTyaTallMOHHBIX U KOMILIIEKCHBIM MTOJIXOI0OM K ITOA00PY
KOHCTPYKLIMOHHBIX MOJIXO/IOM K MOI00PY | SKCIUTYaTallMOHHBIX
MaTepUasoB st JKCILTYyaTal[MOHHBIX U | U KOHCTPYKITMOHHBIX
MIPOEKTUPYEMBIX KOHCTPYKIIMOHHBIX MaTepHaoB s
00BEKTOB MaTepHAaJIOB IS MIPOEKTHPYEMBIX
MIPOEKTHPYEMBIX 00BEKTOB
00BEKTOB

8.3.2. Meroauka OlleHHBAHUS Pe3yJIbTATOB IPOMEKYTOYHOM aTTEeCTALMU

[lokazarensiMu  OLIEHMBAHWS KOMIIETCHIMA HaA JTamne IMPOMEXKYTOUYHON
aTTeCTallUM 110 JUCHUIUIMHE «XHUMHSI» SBISIOTCS Pe3yJbTaThl OOYYCHHS TIO
ITUCHUILINHE.
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O1eHOYHBbIH JTUCT pPe3yabTaTOB oﬁyqemm o JUCHUIIJINHE
YpoBeHb
Kon c(pOpMUPOBAHHOCTHU
3HaHus Ymenus Hagbiku bopmup
KOMIIETEHIIUHA KOMIIETEHIIMY HA TaHHOM
JTarne / OlleHKa
OTIPEJIENATh
XUMHUYCCKHE
CBOICTBa
AIIEMEHTOB H X
COEIMHEHHUI 110
TTOJIOKEHHIO B
T1ICDO, ux BausHUC
Ha CUCTEMY,
HaIpaBJICHHE
OCHOBHBIE XUMUYECKHUX
N . METOJIaMH pacyeTa
TTOJIOKECHHUS B3aMMO/ICHICTBIH,
N KHHETHYECKUX U
COBPEMEHHOM KHCIIOTHO-
. TEPMOINHAMHYECKIX
TEOPHUH CTPOCHUSI | OCHOBHOMW XapakTep
XapaKTePUCTUK
aToMma, Cpelbl, BO3MOKHBIC
. XUMHYECKHIX
XUMUYECKOH CBS3H, moOOYHBIE N
peaximii, pacuera
SHEPIrEeTUKH U MIPOLIECCHI .
KOHIICHTPAIUH
KUHETUKHU (KOppO3MOHHBIE U
pacTBOpOB U
XUMHUYECKHUX Ip.) u
. KOJIMYECTB
PpeaxIwid, MIPECKa3bIBATh MX
pearupyoumx u
XUMHYECKOTO BIMSTHHC HA
OIIK-1 . obpasyrommxcs
paBHOBecHS, TEXHOJIOTUICCKUH
BEIIECTB 10
TEOPUU PacTBOPOB, rpouecc,
XIUMHYICCKOMY
AJIEKTPOXHUMUH, a OKPYKaIOLTYI0
YpaBHEHHIO, pacyera
TaK)Xe OCHOBHBIE cpeny U 4elnoBeKa,
MOKa3aTest
COEeTMHEHUS npeanararh
KHCIIOTHOCTH CPEJIbI,
3JIEMEHTOB, HX CIIOCOOBI 3aIUTHI
pacuera DJIC u
KITaCCU()UKAITUIO 1 OT HUX, a TAK)XKe
OKHUCITUTEIBHO-
XUMHYECKHE MIPUTOTABINBATh
. | BOCCTaHOBHTENBHBIX
TIpeBpAaICHIS, pacTBOPHI HY>KHOH
KOHILHTpALLIH I MTOTCHITNAJIOB
P peakuui
ONPENEIISTh e
JIFOOBIM
JIOCTYITHBIM
METOJIOM
(TuTpoBaHme, C
TTOMOIIIBIO
apeoMeTpa u T.11.),
n3mMepsTs pH
BOJIHBIX PaCTBOPOB
DJIEKTPOJIUTOB;
Bnusinue Pemiats THnoBbie Haspixkamu
Pa3IUIHBIX 3a[a49u 10 MIPOBE/ICHUS aHAIIN3A,
XUMHYECKUX JIOITy CTUMOMY KOMIIIEKCHOTO
COCIMHEHUH Ha COJICPKAHUIO 000CHOBaHHSA
OpPTraHU3M YCJIOBEKA | BPEIHBIX BEIICCTB TIPUHUMACMBIX
U OKPYKAroIIyIO B BO3yXe paboyeii peLIeHuid,
cpeny; IIpaBuna 30HBI, CTOUHBIX CaMOCTOSITEIIEHOTO
paboThI B BOJ/Iax U MIOYBC B MOWCKA My TeH
OIIK-4 XUMHYECKOM xoJe OpraHM3aln
naboparopuu; npodeccrnoHaTbHOM MEPOIIPHUATHH 110
XHAMHAYECKHE eI TEIBHOCTH; Oe3omacHoii pabote ¢
METOJIBI OrneHnBaTh BpEIHBIMU
HeHTpam3am pe3yIbTaThH U BEIIECTBAMH U
BPCIIHBIX BEIICCTB; BEIOMpATH 3aIUTe OT
OCHOBHBIE ONTUMAITLHOE BO3MOKHBIX
¢busnueckue u peleHue mpu MOCJIEACTBUM aBapuil
XUMHYCCKHE pa3paboTke Mep 1o B X0JIe
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YpoBeHb
Ko chOpMHUPOBAHHOCTH
a 3HaHug Ymenusa Hasriku (bopmup
KOMIIETEHITUH KOMIIETEHIINH Ha JaHHOM
Jramne / OLeHKa

6e3omacHoit pabdote
C BpEIHBIMU
BELIECTBAMH U

3aIUTE OT
BO3MOXKHBIX
[IOCJEACTBUNI
aBapuil B X0JIe .
. | TpodeccuoHaNBEHON
npodheCCUOHATBHON
. JIeITEILHOCTH,
CBOMCTBA JIESITENLHOCTH,
MeTomamMu olieHKH
KOHCTPYKIIMOHHBIX KommexcHo o
CBOUCTB XUMHUYCCKUX
u 000CHOBBIBATh
BEILECTB U
IKCILTYaTAHOHHBIX BBIOOD
KOMIUIEKCHEIM
MaTepualoB KOHCTPYKIIMOHHBIX
u TTOIXOZOM K IT0A00PY
IKCILTYaTAI[HOHHBIX
9KCILTYaTaIUOHHBIX

¥ KOHCTPYKITHOHHBIX
MaTEepPHUAIIOB IS
MPOCKTHPYEMBIX
00BEKTOB

MarepualioB Ha
OCHOBaHHHU HX
XMUMHUUYECKHX
CBOICTB,
OLICHUBATD
Pe3yIbTATHl U
BEIOMpATH
ONTHMAJIbHBIE
KOHCTPYKIMOHHbBIE
Marepuasbl

OrnieHka Mo JUCIHUILTHHE (CpeHee apupMEeTHIECKOE)

OreHka o IUCIUIUIMHE 3aBUCHT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHITUH,
3aKpEIJICHHBIX 32 TUCLMIUIMHON U MPEeCTaBIseT coO00M cpeiHee apu(pMEeTUIECKOE OT
BBICTABJICHHBIX OIIEHOK IO OT/ACJIbHBIM pe3yJibTaTaM oOy4yeHus (3HaHUS, YMEHUS,
HAaBBIKH ).

OrneHka «3a4TeHO» BBICTABIISICTCSA, €CIIU Cpe/lHee apu(PMeTHUIeCKoe HaXOJUTCS B
untepBaie or 2,4 no 5,0. OueHka «HE 3a4yTE€HO» BBICTABIISIETCS, €CIU CpeaHEe
apudMeTHIeCKOe HaxoauTcs B uHTepBasie ot 0 10 2,4.

[IpomexxyTouHast arrectanusi oOydaromuxcsa B GopMe 3a4eT MPOBOIUTCS IO
pe3yibTaTaM BHITIOJIHEHHSI BCEX BUJIOB YUEOHOU pabOThI, MPEAYCMOTPEHHBIX YUEOHBIM
IJIAHOM M0 JUCHUIUIMHE «XHUMHS», IPU 3TOM YUUTHIBAIOTCS PE3YyJIbTaThl TEKYLIETO
KOHTpOJISI YCIIEBa€MOCTM B TeueHHe cemecTpa. OIlleHKa CTENeHH JOCTHXKEHUS
0Oy4YaroKUMUCS TJIAHUPYEMBIX PE3YIbTATOB O0YUYEHHUSI MO AUCHUIIMHE TPOBOAUTCS
MpenojaBaTeyeM, BeIyIUM 3aHSATUS [0 AUCIUIUIMHE METOJO0M KCIIEPTHOM OIICHKH.
[lo utoraMm mNpPOMEXKYTOYHON arTecTalMyd MO JUCLUIUIMHE BBICTABIISIETCS OIICHKA
«3a4TEHO», UJTU «HE 3aUTECHO.
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Ixana
OLICHUBAHUSA

Onucanue

BoinonHens! Bce Bubl yueOHOM paboThl, IPEIyCMOTPEHHbIE YYEOHBIM IIJIAHOM.
CryneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHU, YMEHH, HABBIKOB IIPUBEJCHHBIM B
TabiMuax Iokas3aresneil, omepupyer NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMHU,
3auTeHo HaBbIKaMU, [IPUMEHSET UX B CUTYalUsX MOBBIIICHHON CII0KHOCTU. [Ipu 3TOM MOryT
ObITh JONYIIEHbl HE3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPYJHEHHUS Mpu
AQHAJIMTUYECKUX OllepalusiX, [IEPEHOCE 3HAHUM U YMEHUN Ha HOBBIC, HECTAHIAPTHBIC
CUTyal1H.

He BbimonHeH oauH uinu Gojiee BUIOB yuyeOHOW pabOThI, MPEAyCMOTPEHHBIX
yueOHbIM maaHoM. CTYyAEHT AEMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HaHUM,
YMEHHUH, HaBBIKOB MO JTanaM (ypoBHSM) C(HOpPMHPOBAHHOCTH KOMIIETEHIIHH,

He 3aureno o N
AOIYCKAIOTCA 3HAYUTCIBHBIC OI_I_II/I6KI/I, MMPOABJIACTCA OTCYTCTBHUC 3HAHUU, YMCHHU,
HAaBBIKOB I1O pAOY HOK&?;&TGJ'IGﬁ, CTYACHT UCIBITEIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA
IIpU ONICPpUPOBAHNHU 3HAHUAMU U YMCHUAMU ITPHU UX IICPCHOCC HAa HOBBIC CUTyalllH.
9. JyieKTPOHHAsi HH(POPMAIIMOHHO-00pa3oBaTe/IbHAsA cpeaa

Kaxnprii oOyuaromuiics B Te4eHHE BCETO Mepuoja o0yueHus 00ecreunBaeTcs
WHUBUyaIbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K DJIEKTPOHHOW WH(OpMAIMOHHO-
oOpazoBarenpHOM cpene YebGokcapckoro wuHcTuUTyTa ((punmana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOW TOYKH, B KOTOPOW UMEETCS JAOCTYI K
nH(OPMAITMOHHO-TEICKOMMYHUKAIMOHHOW cetn  «MHTepHeT» (mamee — ceThb
«HTEepHeT»), Kak Ha TeppuTopuM (uiamansa, TaKk W BHE e€e€. OJIEKTPOHHAas
nH(OPMAITMOHHO-00pa3oBaTeNbHas Cpella — COBOKYIMHOCTh HWH(OPMAITMOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHHA, COOTBETCTBYIOIIUX  TEXHOJIOTHYECKUX
CpPEeICTB, 00ECTICUNBAIOIINX OCBOSHHE 00YyJAIOIINMUCS 00pa30BaTENBHBIX POTPAMM B
MOJITHOM 00BEME HE3aBUCUMO OT MECTa HAaXOXKJICHHS OOyJaromuxcst DJEKTpOHHAas
nH(pOopMaIIMOHHO-00pa3oBaTelibHas cpefa OOecleurnBaeT: a) JOCTyNn K y4eOHBIM
iaHaM, paboyuM MporpaMMaM JUCHUIUIMH (MOJyJei), MPaKTUK, SJIEKTPOHHBIM
y4eOHBIM HU3JIaHUSAM U DBJICKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMmax JIUCHUIUIMH (MOJIynei), mpakTuk; ©0) QopmupoBanue
AIEKTPOHHOTO MOPTHOINO O0yJaromerocs, B TOM YHCJIE COXpPaHCHHE €ro padoT H
OIICHOK 3a 3T paboThI; B) (prKcaInio Xo1a 00pa3oBaTEIHLHOTO MPOIIecca, Pe3yIbTaTOB
MIPOMEKYTOYHOM aTTECTAIIMN U PE3YJIbTATOB OCBOSHUS MIPOTpaMMBbI OaKaiaBpuara; T)
MPOBEICHUE YYEOHBIX 3aHATHHA, TPOIEAYP OICHKH pPE3yIbTaTOB OOydYCHHS,
peanm3ais KOTOPBIX MPETyCMOTPEHA C TMPUMEHEHHEM JJICKTPOHHOTO OOyYCHWSI,
JTUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUW; J) B3aUMOJCHCTBHC MEKIY
Y4aCTHHKaMU 00pa30BaTelIbHOrO IMpollecca, B TOM YHUCIE CUHXPOHHOE M (WJIN)
ACMHXPOHHOE B3aUMOJICHCTBUS TTOCPEACTBOM ceTH «HTepHET». DYHKIITMOHUPOBAHUE
AJIIEKTPOHHON  MH(OpPMaAMOHHO-00pa30BaTeIbHON cpenbl  obecrieunBaeTcs
COOTBETCTBYIOIIUMHU CpellCTBAMHU UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTU U KBATH(UKAIMEeH paOOTHUKOB, €€ UCIIOJIb3YIOIINX U TOIICPKUBAIOIIUX.
OYHKIIMOHUPOBAHUE  DJIEKTPOHHON  HMH(POPMAIIMOHHO-00PA30BATEIBHOM  CpEIbl
COOTBETCTBYET  3aKOHOJAaTeNbCTBY  Poccuiickoir ~ @enepanuu.  OCHOBHBIMHU
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coctapisrorumu DMOC unuana sBIArOTCS: a) CalT MHCTUTYTa B cetu MHTEpHeT,
pacmnoyioKeHHBIH 1o aapecy www.polytech21.ru, https://chebpolytech.ru/ koTopsrii
o0ecrneunBaeT: - TOCTYI OOydaroluxcs K y4eOHbIM IIaHaM, pab04YiM MporpaMmam
TUCHUIUTAH, TPAKTUK, K W3JaHUSAM DJICKTPOHHBIX OHMOIMOTEYHBIX CHCTEM,
AJIEKTPOHHBIM HWH(OPMAIMOHHBIM W 00pa30BaTENbHBIM pecypcaM, YKa3aHHBIX B
pabounx mnporpammax (paszmenbl caiita «CBeaeHuss 00 oOpa3oBaTesbHOM
OpraHu3alumny); - ”HPOPMUPOBAHUE 00YUAIOLIUXCS 000 BCEX M3MEHEHUSX y4eOHOTO
nporecca (HOBOCTHas JICHTa caiiTa, JIGHTa aHOHCOB);, - B3aMMOJICHCTBHE MEXKIY
y4acTHHKaMU 00pa3oBaTeNbHOTO TMpoliecca (mojapasziensl caiTa «3anaTh BOIPOC
TUPEKTOPY»); 0) odulnaIbHbIe SJIEKTPOHHBIE aJpeca MOApa3ieICHU U COTPYTHUKOB
uHCTUTYyTa C SHAaekc-momeHoMm (@polytech2l.ru (CcrMCOK KOHTAaKTHBIX JaHHBIX
nojpasnencHuit Ounnana pa3MeileH Ha oduiuanbHOM caiTte Punnana B pasjene
«KOHTaKThI», COHCKM KOHTAKTHBIX  O(MHUIIMAIBHBIX  AJEKTPOHHBIX  JaHHBIX
npenoaaBareneil  pasmemeHsl B moapazzaenax  «Kadenps») obecneumBaior
B3aMMOJCHCTBHE MEXKAYy YYaCTHHKaMH OOpa30BaTENbHOTO MpoOIecca; B) JMYHBIN
kabuneT oOyuwaromierocs (moptdonno) (BXoJ B JUYHBIM KaOWHET pa3MEIleH Ha
opuimanbHoM caiite @unmnana B paszzaene «CTyneHTy» mnoapaszene «JeKTpOHHas
nH(pOpMaIIMOHHO-00pa30BaTeNibHAs CPe/lay) BKIOYAET B ceOsl MOpT(OSINO CTYyICHTA,
DIIEKTPOHHBIE BEIOMOCTH, PEHTHHI CTYICHTOB U OOECIeunBaeT: - (UKCALUI0 X0Ja
00pa30BaTeNBLHOTO  MpOIECCa, pPe3yJbTaTOB IMPOMEXKYTOYHOH aTTeCTallikl |
pe3yIbTaTOB OCBOCHHUS 00pa30BaTENIbHBIX MPOrPaMM 00YyUaIOIIUMUCH,

- (opMupoBaHHUE 3IEKTPOHHOTO TOPT(HOINO 0O0YUAIOMIETOCs, B TOM YHUCIE C
coxXpaHeHHEe paboT oOOydJaromerocsi, pEeNeH3Wd W OIECHOK Ha 3TU pPabOThI, T)
ANEKTPOHHBIE OMOIMOTEKH, BKIIOYAIOIIUE IEKTPOHHBIE KAaTallOTH, MOJTHOTEKCTOBBIC
JIOKYMEHTBl M OOECIEUMBAIOIINE JOCTYNl K Y4E€OHO-METOJIMUYECKUM MaTepuaiam,
BBIIIYCKHBIM KBaJU(UKAIMOHHBIM paboTtamM U T.1.. YeOokcapcKoro HHCTUTYTa
(dunmana) - «APBUC» 1) anexTpoHHo-0ubanoTeuHbie cucteMbl (ObC), BKiIroUaromme
AJEKTPOHHBIM  KaTajor W  TMOJHOTEKCTOBBIE  JOKyMeHThl: -  «JIAHb»
-www.e.lanbook.com - OGOGpazoBatenpHas 1uiatdhopma FOpalT -https://urait.ru e)
miathopma mudpoBoro obpazoBanus I[lomurexa -https:/Ims.mospolytech.ru/ x)
cuctemMa «AHTHIUIaruat» -https://www.antiplagiat.ru/ 3) cuctema 3JIEKTPOHHOIO
nokymeHtoobopora DIRECTUM Standard — oGecneynBaeT AOKYMEHTOOOOPOT
Mexay Punuanom u YHuBepcuteroM; M) cucteMa «1C VYmpasinenne BY3om
OnekTpoHHbld  AekaHaT»  (MOCKOBCKHMN  TMOJUTEXHUYECKUM  YHUBEPCHUTET)
oOecnieunBaeT (QUKCAMI0O XoAa 00pa30oBaTENbLHOTO TMpolecca, pe3yiabTaToB
MPOMEKYTOUHOM aTTECTAllMM U PE3YJbTaTOB OCBOCHUS 00pa30BaTEIbHBIX MPOTPaMM
oOyuarommmucsi; k)  cucrema  «POLYTECH — systems»  oOecneuuBaer
WH(POpPMAIIMOHHOE,  JOKYMEHTaJhbHOE  aBTOMATU3MPOBAHHOE  COIPOBOXKJICHHE
oOpa3oBarejapbHOr0  mpolecca; J) cucteMa «AOUTypueHT»  oOecrneyuBaeT
JIOKYMEHTAJIbHOE ~ aBTOMATHU3UPOBAHHOE  COMPOBOXJECHHE PpabOThl  MPUEMHOMN
KOMUCCHHU.

10. IlepeyeHb OCHOBHOH M [ONOJIHUTEJBHON Y4eOHO JMTEpaTyphl,
He00X0MMOIi IJIS1 OCBOCHMS AN CHUILIUHBI
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JI. I. Tomuna, C. H. ConoBbeB. — Mocksa : WznarenbctBo HOpaitt, 2026. —
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1. Hedrerazosas MPOMBIIUIEHHOCTh : OTpaciIeBOU KypHAL.
https://nprom.online. - TeKCT : 3MEKTPOHHBIH.

2. bypenne u HepTh : HAYYHO-TEXHUYECCKUU PEICH3UPYEMBIH KypHaI.
https://burneft.ru/ethics. - TeKCT : 2I€KTPOHHBI.

11. IIpodeccnonasbHbie 0a3bl JAHHBIX U HHGPOPMALMOHHO-CIIPABOYHbIEC
CUCTEMBI

IIpodeccuonanpHast 6a3a 1aHHBIX U WNudopmanus o npaBe COOCTBEHHOCTH
MH()OPMAITMOHHO-CTIPABOYHBIE CHCTEMBI (pEKBU3HUTHI JOTOBOPA)

CoBepiieHCTBOBaHME ~ 00pa3oBaHUsl U
WH)XEHEPHOW JeATeNbHOCTH BO BCEX UX
NPOSIBJIICHUSIX, OTHOCAIIMXCS K Yy4eOHOMY,

Hay4YHOMY u TCXHOJIOTHUYCCKOMY
HaIpaBJICHUAM, BKJIrO4as IMpONHECCChI
nperoaaBaHus, KOHCYJIbTUPOBAHM,

UCCIICIOBAHUS, pa3pabOTKH HHKEHEPHBIX
pellleHni, BKIIoYast HepTerazoByro OTpacib,
Tpancdepa TEXHOJIOTHI, OKa3aHus
IIIMPOKOTO CIEKTpa 00pa3oBaTeIbHBIX YCIIYT,
o0OecIieueHns CBS3CH C OOIIECTBEHHOCTHIO,
MIPOM3BOJICTBOM, HAYKOW W HMHTErpaldd B
MEXIYHApOJAHOE HAYYHO-00pa30BaTeIHHOE

Acconmanus urkenepaoro oopazoBanusi Poccun
https://aeer.ru/

HPOCTPAHCTBO.
cBOOO/IHBIN IOCTYI

Caiir AreHTcTBa HedTerazoBoi
uHpopmanun ANGI.Ru npencrasnser coboit
CHeLUaIN3UPOBAHHBIN nopTai,
UH(POPMHPYIOIITHIA OTpacIIeBYIO

OOIIIECTBEHHOCTE O JKM3HM  TOILIMBHO-
sHEepreTuyeckoro komiiekca Poccun. 3aech
MOKHO O3HAaKOMUTHCA C TEHIEpaMH U
BaKaHCHSMH  HE(TSHBIX, Ta30BbIX U
HedTerazocepBucHbIX Kommnanuii. Co3maHa
KpymHasi 0a3a JaHHBIX [0 TPEAIPUATHIM
oTrpacnd. YTo0 MATH B HOTY CO BpEMEHEM,
OTKPBIT u pa3BUBaeTCA pasnen
"BungeoHoBocTu", co31aH KaHaJ
"HedTterazosoe Buneo" Ha YouTube.
CBOOOJTHBIN TOCTYT

Caiit ArentctBa HedTerazoBoil HHpOpMAIUN
http://www.angi.ru/

Ounumknonenus coaepxxkut 630295 crareit u3
pasHbIX o00IacTel HAyKM UM  TEXHUKH.
TexcroBoii  0a30ifi  mId  COCTaBIIEHHUS
SHLMKIONCIUN crana INEKTPOHHAS
oubnuoteka «HedTh-I"azy.

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

3akoHomarensCcTBO PP KONEKCHI U 3aKOHEI B
MOCJICIHEH penakiuu. Y JIOOHBIA TIOMCK

CnpaBounas npaBoBas cuctema (CIIC)
3aKOHOB KOJICKCOB TIPUKA30B W JIPYTHX

«KoncynprantlInrocy

OKYMEHTOB. ExxenneBHble 0030pHI

http://www.consultant.ru/ FOKY g p
3akoHOB. KoHcynbranum mno Oyxyuery u
HAJIOT000JI0KEHHUIO.
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DJIEKTPOHHBIN NEPUOANYECKHUI CIIPABOYHUK
«Cucrema 'APAHT»

3aKOHOMATENLCTBO - 3aKOHBI U KOJEKCHI
Poccuiickoit ®enepanuu. [lomHbIe TEKCTHI
,Z[OKYMGHTOB B HOCJIGI[HCIZ peﬂaKHI/II/I.

https://www.garant.ru/ AHanmuTHYeCKHe npodeccruoHanbHbIE
MaTepUabL.
Hayunas AJICKTPOHHAS onbmmoTeKa
eLIBRARY.RU - 310 kpynHeimuii
POCCUNCKHUIA nH(pOpMaITMOHHO-

Hay4Has dJieKTpoHHas oubnuoreka Elibrary
http://elibrary.ru/

AHAIMTUYECKUI MOpTad B OOJIACTH HAYKH,
TEXHOJOTHH, MEIWLUHBI U O0Opa3oBaHMUs,
coJiepkanuii pedepaTsl U MOJHBIE TEKCTHI
Oonmee 26 MIJIH HAydHBIX CTaTed u
myOJIMKaIMi, B TOM YHUCJIE AJIEKTPOHHBIE
Bepcun Oonee 5600 poccHHCKUX HAy4YHO-
TEXHUYECKUX JKYPHAIOB, U3 KOTOPHIX OoJiee
4800 xypHaJlOB B OTKPBITOM JOCTYIE
CBOOOJIHBIN T0CTYI

®enepanbHbiil nopran «Poccuiickoe
oOpazoBanme» [DIEeKTPOHHBINA pecypc|
https://ro-edu.ru/

denepanbHbIN nopTan «Poccuiickoe
o0pa3oBaHHE» — YHHUKAJIbHBIA HHTEPHET-
pecypc B cepe oOpa3oBaHUs U HAYKH.
EsxeHeBHO MyOJIMKYeT caMble aKTyallbHbIE
HOBOCTH, AHOHCHI COOBITHH,
MH(POPMALMOHHBIE MaTepHabl TUIst
HIMPOKOTO Kpyra unrtareneil. ExenenenbHo
Ha TIOpTaje pa3MEIaloTCsl IKCKIIO3UBHBIE
MaTepuaibl, HWHTEPBBIO C  BEAyIIUMHU
CTIeUAINCTAMHU - ne/1aroramu,
MICUXOJIOTAMH, YYEHBIMU, PEIOPTAXH U
aHAJTUTUYECKHE CTaThU.

Yurarenu MOJTy4aroT JOCTYTI K
HOPMAaTHBHO-TTPABOBOM 6aze cepsl
o0Opa3oBaHMs, OHH MOTYT IOJIb30BAaThCSA
CaMbIMH pa3IMYHBIMU HOJIE3HBIMU
CepBHCaMU — TaKUMH, KaK OHJIAMH-
TECTHUPOBAHUE, OIPOCHI IO AKTyaJbHBIM
TeMaM | T.J.

HaszBanue Cokpaménnoe | OpraHu3zauMoHHO- OTtpacianb OdunuanbHbIH
OpraHM3auuu Ha3BaHHUe npasosas popma (obaacTh caiit
JAeSITeJIbHOCTH)
Oo61mepoccuiicko
© OTPAcnEnos OOmepoccuiickas
00beINHCHNE p Jlo6biua, http://
He(TAHOMN 1 OOOP HITI HEroCy1apCTBCHHAS nepepaborka, WWW.0rngp.ru/o-
ra3oBoii HEKOMMeEpUEeCcKas TPaHCIIOPTUPOBKA nas/documenti-
OpraHu3anus HedTH 1 rasa ooor-ngp/
MPOMBIIIIEHHOC
™
Coro3 O6mepoccuiickas Tlo6raa,
HErocyJapCTBCHHAas nepepaboTka, http://
He(TEPOMBIIILT CHII ynap pep P
CHHNKOB HEKOMMepYecKas TPaHCIIOPTHPOBKA WWww.sngpr.ru/
opraHu3anus He()TH U Ta3a
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12. IIporpammHuoe odecnevyenue (JIUIEH3MOHHOE H CBOOOIHO pacipocTpaHsaieMoe),
HCIOJIb3yeMoe MPH OCYIIeCTBJIEHUH 00pa30BaTeILHOIO Mpolecca

WNudopmanus o nmpase
COOCTBEHHOCTH (PCKBU3UTHI

Aynutopus [IporpammHoe obecrieueHne
JIOTOBOpA, HOMEP JIMLECH3UU U
T.1.)
Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢

norcornamenusmMu ot 29.04.14 u
01.09.16 (beccpoyHast THUIICH3MUA)

Ne 1016 K ky Endpoint Securit Cy6 i

aspersky Endpoint Security mis yOJINIIEH3NOHHBII I0T0BOP

Yuebnas  ayauTopus Mf 6usHeca — Pacimpenssiii Russian Ne977 1049.EI1/25 ot 10.12.2025

IMPOBEACHUA yqe6HBIX 3aHATHH|E dition. 150-249 Node 2 year

BCEX BHMIOB, Educational Renewal License

MPEYCMOTPEHHBIX

IpOrpaMmMoit CpelHEero Yandex 6paysep CB00o1HOE pacIpocTpaHsIeMoe

POECCHOHANBHOTO nporpaMMHoOe obecrieueHne (0eccpoynas
JMLICH3US

oOpa3oBaHwusi/0akanaBpuaTa/ B )

crienanurera/ MTC Jlunk Jorosop Ne2/2026 (091_168.EI1/26) ot

MarucTpaTrypbl, OCHaICHHAas 27.03.2026

000pyI0BaHUEM u__

TEXHUYECKIMH  CPEACTBAMHE Gimp CBOOO/IHO PacIpOCTpaHsieMOe

0BYHeHHs, COCTAB KOTODHIX nmporpaMMHoe obecreucHue (beccpoyHast

? JTUTICH3U )
ompenensercsi B paboumx
porpamMmax AACHMIITIMHMicrosoft Office Standard HOMep JHIeH3nn-42661846 ot
MOnvien 2007(Microsoft DreamSpark Premium  |30.08.2007) ¢ morcoriameHusiMi OT
ay. P
Kabuuer XUMHH ulElectronic Software Delivery Academic |29.04.14 1 01.09.16 (6eccpounas
MaTepHATOBE/ICHHS (Microsoft Open License JTUIICH3YS)

PascalABC

CBOOOJIHO PacpoCTpaHsIeMOe
nporpamMMHoe obecriedenue (beccpouHas
TTUTICH3MS )

Kaspersky Endpoint Security mis
omsHeca — Paciupennsrit Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOnHIeH3nOHHBIH JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

Ne 1126 [Tomemenue mis

CaMOCTOSITEIIbHOW PabOTHI
00y4aromuxcs

Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢
JoricornanieHusamMu ot 29.04.14 u
01.09.16
(GeccpouHast THIIEH3NA)
AdobeReader cBOOOTHO PacIpOCTpaHIEeMOe

MPOrpaMMHOE 0becTieUeH e
(GeccpouHast THUIIEH3M)

FapaHT— CIIpaBOYHO-IIpaBOBadg CUCTEMaA

JHorosop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep

CBOOO/IHO PacpoCTpaHseMoe
IIporpaMMHOe o0ecreueHne
(6eccpouHas TUTIEH3NS)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium

HOMeEp JHIEH3nn-42661846 ot
30.08.2007) ¢ noricornameHusMi OT
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Electronic Software Delivery 29.04.14 1 01.09.16 (beccpounas

Academic (Microsoft Open License JIUTICH3MS )

MTC JIunx JHorosop Ne2/2026 (091 168.EI1/26) ot
27.03.2026

AIMP 0TEYECTBEHHOE CBOOOIHO

pacmpocTpaHseMoe MPOrpaMMHOE
obecnieucHue (OeccpoyHast TUICH3MU)

13. MaTepuajibHO-TeXHHYECKOE o0ecriedeHue TUCIMIITIMHBI

[lepeueHb OCHOBHOTO 000pY10BaHUS U TEXHUUECKUX

Tun u HoMep OMEeIIeHHs
CpeICTB O0yUeHus

VuebHast ayautopusi Il TPOBEICHUS
y4eOHBIX 3aHATHI BCEX BUJIOB,

IIpEeNYyCMOTPEHHBIX IIpOrpamMmoin

CpeIHero npodeccuonansHoro | O6opyaoBaHue: KOMIUIEKT MeOenu g y4eOHOro
oOpa3oBanus/OakanaBpuara/ rpoiiecca; 10cka ydeOHasi; CTeH/IbI

crienuanuTeTa/ MarucTparypsl, | TeXHUYECKUE CPEJICTBA OOYYEeHHs: KOMITbIOTepHAas
OCHAIIICHHAA 00opyoBaHuEM U | TEXHUKA; MYJIbTUMEANIHOE o0opyioBaHuE

TEXHUYECKUMHU CpeAcTBaMH oOydeHus, | (IPOEKTOp, OJKpaH); KOMIUIEKT JabopaTopHOTO
COCTaB KOTOPBIX OMpeAesaeTcs B pabounx | 000pyA0BaHUS MO TUCIUTIINHE

MporpaMMax JTUCIUIUIUH (MOTyIIei)
Kabuner xumMun 1 MaTepuaaoBeICHH

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

O6opyoBaHue: KOMIUIEKT MeOenu sl y4eOHOro

npoiiecca;
[Tomemenne 11 caMOCTOSITENbHOM | TeXHMYECKHE CpeAcTBa OOYYEHHs: KOMITbIOTEpHAs
paboThl 00yJArOIIUXCS TEXHHKA C BO3MOXXHOCTBHIO IIOJKIIOUEHUS K CETH

Ne 1126 (r. Yebokcapsl, yi. K.Mapkcea, 60) | «utepuer» u  oOecreyeHueM  JOCTyna B
JIEKTPOHHYI0  MH(POPMALMOHHO-00Pa30BaTEIBbHYIO
cpeny Ounmana

14. MeTtoauyeckne YyKazaHus JAJdsi O00y4awlIerocss IO OCBOCHHIO
AUCHUTIIMHBI

Memoouueckue yka3zanus Ona 3aHAMUN 1eKYUOHHO20 MURA

B xode JNEKIMOHHBIX 3aHATUM OOydaromeMycs HEOO0XOJIUMO BECTH
KOHCIIEKTUPOBAaHWE Yy4eOHOro Marepuaia, oOpaliaTh BHUMaHHE Ha KaTEropuH,
(GhOpMYJIMPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX WJIU MHBIX SBJICHUH U MPOIECCOB,
Hay4HbIEC BBIBOJBI U MPAKTUYECKHE PEKOMEHIALIUH.

Heobxoaumo 3amaBaTh NpeNojaBaTeIl0 yTOYHSIONIUE BOIPOCHl C IENbIO
VSICHEHUS TEOPETUYECKUX  TMOJOKEHUM, pa3pelieHUus CHOPHBIX  CHUTYAaIWil.
[lenecooOpa3Ho  nmopabaTbiBaTh CBOM  KOHCIEKT  JIEKIIMH, Jiejas B  HEM
COOTBETCTBYIOIIME 3allUCM W3 OCHOBHOM M JOINOJHUTEIIBHOM JIUTEpaTyphl,
PEKOMEHJIOBAaHHOW TIperojaBaTeieM U MPeTyCMOTPEHHON ydeOHOM mporpamMmoint
JVCLUIUINHBL.
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Memoouueckue ykazanus Oa:A 3AHAMUN CEMUHAPCKO20 (MPAKMU4ecKozo)
muna.

[IpakTryueckne 3aHITHS MMO3BOJIAIOT Pa3BUBATh y 00YYArOMIETOCS TBOPUYECKOE
TEOPETUYECKOE MBIILICHUE, YMEHUE CaMOCTOSITEJIbHO U3y4yaThb JIUTEPATYpY,
aHAJTM3UPOBATH MPAKTUKY; YUaT YE€TKO (POPMYITUPOBATH MBICIb, BECTH IUCKYCCHUIO, TO
€CTh HMEIOT MCKJIIOUUTENIBHO Ba)KHOE 3HAUYEHHE B PAa3BUTUM CaAMOCTOSITEIHLHOIO
MBIIICHHUS.

[ToaroroBka K MpakTUYECKOMY 3aHSTHIO BKJIFOYAET JiBa ATana. Ha mepBom stare
OoOy4Yaromuiicss MIaHUPYET CBOIO CAMOCTOSITEIbHYIO paldOTy, KOTOpas BKJIIOYAET:
ySICHEHHE 3aJlaHdsg Ha CaMOCTOSITEeNIbHYyI0 paboTy; Toa00p OCHOBHOM H
JOTIOJTHUTENIBHOW ~ JINTEPATyphl;  COCTaBJIEHUE IUIaHA paboThl, B KOTOPOM
OMPENIENAOTCS OCHOBHBIEC MYHKTHI MPEACTOAEH MoAroTroBku. CocTaBieHuUE IIaHa
JTUCITUTUTMHUPYET U TIOBBIIIIAET OPraHM30BaHHOCTH B paboTe.

Bropoii 3Tan BKJIIOYaeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHSTHUIO, KOTOpas
HAYMHAETCSI C M3Yy4YCHUSI OCHOBHOM U JOMOJHUTENbHOW JuTepaTypbl. Ocoboe
BHUMAaHUE MPU 3TOM HEOOXOMMO 00OpaTUTh HAa COJIEPKAHUE OCHOBHBIX MOJIOKEHUM U
BBIBOJIOB, OOBSICHEHUE SIBJICHUU U (PAKTOB, YSICHEHHE MPAKTUYECKOrO MPHUIIOKEHUS
paccMaTpUBaeMbIX TEOPETUUYECKUX BOMPOCOB. Jlanee ciieyeT MOATrOTOBUTH TE3UCHI
JUIS. BBICTYIUIGHUM TIO BCEM YYEOHBIM BOIPOCaM, BBIHOCHMBIM Ha MPAKTUYECKOE
3aHATHE WU TI0 TeME€, BBIHECEHHOW Ha JUCKYCCHIO (KpYIJIBIA CTOJ), MPOayMaTh
MPUMEDPHI C LIETBI0 00eCTIeUeHUsI TECHOM CBSI3M M3Y4YaeMOU TeMbI C peaibHOM KU3HbIO.

['oTOBsICH K AOKJIAMy WM BBICTYIUICHHIO B paMKax HMHTEPAKTUBHOU (HOPMBI
(IucKyccust, KpYTJblid CTOM), TPH HEOOXOIUMOCTH CIIEYET OOPATUTHCS 3a TOMOIIBIO K
MpEenoAaBaTelto.

Memoouueckue ykazanusa K camocmoameavHoul pabome.

CamocrosiTenpHass paboTa OOydYarONMIETOCs SIBISETCS OCHOBHBIM CPEICTBOM
OBJIaJICHUS Y9€OHBIM MaTEpUajIoOM BO BpeMs, CBOOOTHOE OT 00s3aTeIbHBIX yUeOHBIX
3ansTtuid. CamocrtodrenbHass pabora oOydyaromierocss HajJ YCBOCHHEM YueOHOIo
MaTepuasia 1o Yy4eOHOM JMCHMIUIMHE MOXET BBINOJHATECA B OHOIMOTEKE
YHUBEPCUTETA, YUCOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIAcCaxX, a TAKXKE B JOMAITHUX
ycnoBusix. CopepkaHue M KOJMYECTBO CaMOCTOATENbHON paboThl oOydaromierocs
onpenenseTcs yueOHON mporpaMMoOiN JUCIUILIIMHBI, METOJIMUYECKUMU MaTepualiaMH,
MPAKTUYECKUMHU 33/IaHUSIMU M YKa3aHUSAMH MPENoaaBaTesl.

Camocmoamenvnasn padoma 6 ayoOumopHoe 8pems MO}cen GKII0UAMb:

1) xoHcmekTHpoBaHUE (COCTABIIEHUE TE€3UCOB) JICKIIUA;

2) BBINIOJIHEHHUE KOHTPOJBHBIX PadoT;

3) peuieHue 3aaady;

4) paboTy CO CIIPaBOYHON U METOJAMYECKOU JTUTEPATYPOI;

5) paboTy ¢ HOpMATHBHBIMH IMPABOBBIMU aKTAMH,

6) BBICTYIUICHUS C JIOKJIaJlaMH, COOOIICHUSIMA HA CEMUHAPCKUX 3aHATHSIX;

7) 3aluUTy BBINOJIHEHHBIX padoT;

8) ydactTue B ONEpaTUBHOM (TEKYIIEM) OINPOCE IO OTACIbHBIM TeMaM
M3y4aeMOM JTUCUUIUINHBI,

9) yuactue B coOeceqoBaHUSX, ACJIOBBIX (POJEBBIX) Hrpax, AUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOHPEPEHIUX;
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10) yuacTue B TECTUPOBAHUU U JP.

Camocmosamenvnan padboma 60 6HeaYOUMOPHOE BPEMA MOMCEM COCMOAMD
us:

1) moBTOpeHuUs JIEKIIMOHHOI'O MaTepHaa;

2) MOATrOTOBKH K MPAKTHUYECKHUM 3aHATHUAM;

3) u3ydeHus yuyeOHOU U HayUHOU JTUTEPATYPHL;

4) wW3yuyeHus HOPMATUBHBIX NPABOBBIX AKTOB (B T.4. B AJIEKTPOHHBIX 0a3zax
JTAHHBIX);

5) pelieHus 3a/1a4, ¥ UHBIX IPAKTUYECKUX 3aJaHUMN

6) TOJArOTOBKHU K KOHTPOJBHBIM paboTaM, TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAaKTUYECKUM 3aHSATHUSAM YCTHBIX JOKJIAJ0B (COOOIIEHUN);

8) moAroToBKH pedepaToB, 3cce U MHBIX UHIUBUIAYaIbHBIX MUCbMEHHBIX PadoT
0 33JaHUI0 ITPENOIABATENS;

9) BBIMOJIHEHUS KYPCOBBIX PadOT, MPETyCMOTPEHHBIX yUeOHBIM IIAHOM;

10) BBIMOTHEHUS BBITYCKHBIX KBATH(PUKAIIMOHHBIX paboT U Jp.

11) Beimenenust Hanbosee CIOKHBIX U MPOOJIEMHBIX BOMPOCOB MO U3y4aeMOU
T€ME, TOJYyYeHHE Pa3bICHEHU W PEKOMEHAALM 10 J[JaHHBIM BOIpPOCaM C
NPEenoJaBaTeIsiMUA Ha KOHCYJIbTALIHSIX.

12) mpoBeieHMsI CaMOKOHTPOJIE IyTEM OTBETOB Ha BOIPOCHl TEKYIIETo
KOHTPOJISl 3HAaHUM, PellIeHUs MPEACTaBICHHBIX B y4eOHO-METOAMUYECKUX MaTepuaiax
Kadeaphl 3a/ay, TECTOB, HAMMCaHUA pePepaToB M ICCE MO OTACIBHBIM BOIpPOCAM
M3y4aeMOU TEMBI.

Texymuit KOHTpOJIb OCYyLIECTBIsIETCS B ()OPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIAJI0B, TBOPYECKUX 33 IaHUU.

B cnyuae npomnyckoB 3aHATHM, HaIU4UKs UHAMBUAYAIBHOTO rpaduka o0yueHus
Y JUIS 3aKPEIUICHUS] TPAKTUYECKUX HABBIKOB CTYZAEHTaM MOT'YT OBbITh BbIJJaHBI TUIIOBBIE
WHIAMBHUIyaJIbHbIE 33JaHUsA, KOTOpBHIE IOJDKHBI OBITH CIaHBl B YCTAaHOBJICHHBIN
MPENoJaBaTeIeM CPOK.

15. OcoOenHoCcTH peanM3auMy JMCHUIVIMHBI JJI UHBAJUIOB M JHI C
OrpaHMYEHHBIMU BO3MOKHOCTAMMU 3/10POBbSA

OOydeHue 1O JAaHHOW AMCIUIUIMHE HWHBAJIWJAOB M JIUIl C OrPaHUYEHHBIMU
BO3MOHOCTSIMU 3710poBbs (1asiee OB3) ocyiecTBiisieTcst IpenojaBaTeieM ¢ y4eToM
0COOEHHOCTEW TCUXO(PHU3NYECKOTO Pa3BUTHS, WHIUBUIYAIbHBIX BO3MOXKHOCTEH U
COCTOSIHUSA 3/I0POBBSI TAKUX O0YYArOITUXCS.

JIJist CTyIEHTOB C HapyIIEHUSIMH OTIOPHO-JBHUrareabHoi pyukuuu u ¢ OB3 no
CIyXy IpPEayCMAaTPUBAECTCSA COIPOBOXKICHUE JICKUIMM M MPAKTUYECKUX 3aHATUI
MYJIbTUMEIUMHBIMU CPEJICTBAMH, PA3/1aTOYHBIM MaTEPUAIIOM.

s cryaentoB ¢ OB3 mno 3peHur0o mnpeaycMaTpUBaeTcs MNPUMEHEHHE
TEXHUYECKUX CPEACTB YCHIICHUS OCTATOYHOIO 3pPEHUSA, a TAKKE IPEIyCMOTPEHA
BO3MOYHOCTb pa3pabOTKU ayIMOMAaTEepUaOB.

[To panHO# nucHUIUIMHE OOYy4YEHHWE WHBAIMUJIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMA 3JI0POBbSI MOXET OCYILIECTBJISATHCS KaK B ayJIUTOPUM, TaK U C
UCIOJIb30BAHUEM  BJIEKTPOHHOM  HMH(POPMALMOHHO-00PA30BATENbHOW  CpEIbl,
00pa30BaTeIbLHOr0 NMopTaia U 3JIEKTPOHHOU MOYTHI.

54



55



JIMCT JOIOJIHEHMI I USMEHEHUI

paboueit mporpaMmbl JUCITUTUTHHBI

PaGouas mporpaMma IUCHUILTUHBI pPAacCMOTpEeHa, OOCYXKJeHa W ojoOpeHa s
ucrnoiHeHust B 2025-2026 ydeOHOM Toy Ha 3aceaanuu kKadenpsl, mpoTokoda Ne 9 ot
«17» mas 2025r.

Baecennl JOIIOJIHCHUA W HM3MCHCHHA B _YAaCTH AKTYaJIW3allMKd JIMICH3MOHHOI'O
OporpaMMHOI 0 O6€CHC‘I€HI/I€, HCIIOJB3YEMOC IIPHU OCYIICCTBIICHUHN O6Da3OBaT€HBHOFO
polLecca M0 JaHHOW AUCLMILJIMHEIL, 4 TaK )K€ COBPEMEHHbIX HDOd)CCCI/IOHaJ'IBHBIX 0a3
JaHHBIX U I/IH(bODMaI_II/IOHHBIX CIIPAaBOYHBIX CHCTCMAX, AKTYAJIHU3aIlIMK IICPCUHS
OCHOBHOM M JOHOJHUTECIbHOMN V‘IC6HOﬁ JUTCPATYPHI, HCO6XOHHMOﬁ JJIA OCBOCHMUA
AUCTIMTIIIMHBI

Paboyas mporpamMma JUCHMIUIMHBI DPACCMOTPEHA, OOCYKJIEHA W OJIOOpeHa JUId
ucrnoiadeHus B 2026-2027 yuyeOHOM rojy Ha 3aceqanuu kadheapbl, IpoTokoa Noe 9 or
«22» mag 2026r.

BHeceHbl KOPPEKTUPOBKKW MW AOIIOJJHCHMA, HAIIPABJICHHBIC Ha aAKTYaJIMW3aluio
JUIICH3UOHHOI'O IIPOrpaMMHOI'O O6€CH€‘I€HI/IH, OPUMCHACMOI'O B O6D330B21TCJ'IBHOM
noponecce o AMCHUIIIIMHC, HMCIIOJB3YCMbBIX COBPCMCHHBIX HDO(bCCCI/IOHaJ'IBHBIX 0a3
JaHHBIX M I/IH(hODMaI_II/IOHHBIX COPABOYHBIX CHUCTEM, a TAK)KE CIHMCKOB OCHOBHOM M
JIOIIOJIHUTEJILHOM V‘IC6HOﬁ JUTCPATYPHI, TDC6V€MOI\/'I JJIA U3VUCHUA JUCILIUITIIIMHBI.

PaGouas nporpaMmma JUCIUIUIMHBI pacCCMOTpEHa, 00CykIeHa U 000peHa Jst
ucnioninenust B 202 -202  y4eOHOM rojty Ha 3acefaHuu Kadeapbl, IPOTOKoa No
OT «  » 202 r.

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA

Pabouyas mporpamMma AUCITUILIMHBI paCCMOTPEHA, 00CYkIeHa U 0J100peHa ISl
ucrionHenus B 202 -202  yyeOHOM Tojly Ha 3aceaHuu Kadeapbl, IPOTOKOT No
oT &« » 202 r.

BHecenbl JOITOJIHCHUA 1 U3MCHCHUA
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