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PABOYAA ITPOT'PAMMA JUCHHUITJINHBI

«XHUMUA»
(HamMeHOBaHWE JUCITUTUTHHBI)

Hanpasnenue 15.03.05 KoHCTPYKTOPCKO-TEXHOJI0THYECKOe
MOJITOTOBKH obdecreyeHre MAIIMHOCTPOUTEIbHBLIX IPOU3BOACTB
(KO0 M HAMMEHOBAHNE HANIPABJICHHUS II0ATOTOBKH)
HarmpasineHHOCTB
(mpo¢un)
o TexH0J0rusi MAITMHOCTPOEHUS]
oOpa3oBaTeabHOMN
pOrpaMMbl
(HauMeHOBaHUe NMPOpUJIsi NOATOTOBKH)
KBamuduxanuys
BBIITYCKHUKA 0aKaJaBp
dopma o0ydeHus OYHAas, 3209HaA
lop Havyana obyyeHus 2024
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Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- ®OenepanbHBIM TOCYJaPCTBEHHBIM O0pa30BaTEIbHBIM CTaHIAPTOM BBICILETO
oOpazoBaHus — OakalaBpuar 1O  HampaBieHU0 mnoAaroroBku  15.03.05
KOHCTpYKTOPCKO-TEXHOIOTNYECKOE oOecrieueHue MalIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB, YTBEPXKICHHBIM NpHKa3oM MUHUCTEPCTBA HAYKHM M BBICHIETO
oOpazoBanus Poccuiickoit ®enepaunu Nel044 ot 17 asrycra 2020 ropna,
3apeructpupoBaHHbiii B Muntocte 10 centsaops 2020 roaa, per. Homep 59763;

- y4eOHbIM IUIaHOM (OYHOM, 3a04HOM (opM OOyuYeHHs) IO HANPaBICHUIO
MOJATOTOBKH 15.03.05 KOHCTpYKTOPCKO-TEXHOIOTUUECKOE obecrieueHue
MaITUHOCTPOUTENIbHBIX MPOU3BO/JICTB.

Pabouas mporpaMM JHMCHUIUIMHBI BKJIIOYAET B Cce0s OLIEHOYHBIE MaTepuallbl
JUISL IPOBEAECHUS TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTalnu
no aucuuiuiiHe (n.8 @DOHJ OLEHOYHBIX CPEACTB JUIsl NPOBENCHHUS TEKYLIETO
KOHTPOJISL YCIIEBAEMOCTH, HPOMEXYTOYHOM aTTECTAalMud [0 MTOraM OCBOEHUS
JACLUILINHBI)

ABtop Ky3pmuna Onbsra BsyecnaBoBHA, KAHAWIAT XUMUYECKUX HAYK, JOIEHT
Kaheapsl TPAHCIOPTHO- YHEPTETUYECKUX CHCTEM

(vrazamv PHUO, yuenyro cmeneny, yuenoe 36anue unu 00IHCHOCHb)

[Iporpamma onoOpena Ha 3acemanun kadenapsl (mpotokon Ne 07 ot
16.03.2024r.).



1. IlepeyeHb MJIAHMPYEMBIX PpPe3yJabTATOB OOY4YeHHs] MO JUCHUILINHE,
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 XHWMHYECKHE SBJICHHS, OBJaJeTh (yHIaMEHTAIbHBIMU
MOHSATHUSIMH, 3aKOHAMU U TEOPUSIMHU KJIACCUUECKOW U COBPEMEHHON XUMMUU;
— O3HAKOMUTBCS C HAYYHOU armnapaTrypord U METOJIAMUA XUMHUYECKOTO UCCIIEOBAHUS,
IIPUOOPECTH HABBIKK IMPOBEICHHUS XMMUYECKOTO YKCIIEPUMEHTA;
— HAYYUTHCS BBIJICIATh XUMHUYECKOE COJEpKaHHE B MPO(EeCCHOHATBHBIX 3a/adax
Oynyuieit AesiTeIbHOCTH;
— OBJIQJIETh METOJaMHU pelieHus MpodecCHOHANBHBIX 3aa4.

1.2. Ob6nactu  mpodeccCHOHATbHOW  AEATEAbHOCTH  H(Wih)  cdepsl
npoecCHOHaNBPHON ~ ACATEIBHOCTA, B  KOTOPBIX  BBITYCKHUKH, OCBOWBIIIHC
IPOrpaMMy, MOTYT OCYIIECTBIIATh TPO(PECCHOHATIBHYIO JACATEIHHOCTD:

40 CxBO3HBIC BUIBI TPO(HECCHOHATLHOM IEATETHPHOCTH B MIPOMBIIIIIICHHOCTH (B
cepax: TEXHOJOTHIECKOTO OOECIeUeHHs] 3aroTOBUTEIHLHOTO IPOU3BOJICTBA Ha
MalTHHOCTPOUTEIBHBIX MPEANPUATUSIX; TEXHOJOTUYECKON MOJITOTOBKHU
MIPOU3BOJICTBA JIeTaJIeH MAITMHOCTPOCHHUS).



1.3. K OCHOBHBIM 3agadyaM H3YUYCHHUA AUCHHUILIMHBI OTHOCHUTCA IIOATOTOBKA

oOydJarmuxcs K

BBIIIOJIHCHHUIO  TPY/JAOBBIX

byHKIHHA

poecCHOHaTBFHBIMU CTaHIaPTAMHU:

B COOTBCTCTBHH C

Koa m HauMeHOBaHHe

HauMeHoBaHue Koxa, HamMeHOBaHUE ¥ YPOBEHb TPYAOBBIX PYHKIMHA, HA
npogeccuoHaIbLHBIX kBasupukauuu OTD, Ha koTopble KOTOpbIE
cranaapros (I1C) OPHMEHTHPOBAHA IUCUUIJIMHA OpPHEHTHPOBAaHA
AMCUMIJIMHA
B
40.083 IIpoekTupoBaHNEe TEXHOJOTUYECKUX
[TpodeccronanbHblii MPOIIECCOB ABTOMAaTHU3UPOBAHHOTO
cranmapr «Crenuanuer o | H3TOTOBICHHS neranen u3
KOHCTPYKIIMOHHBIX
MIPOCKTUPOBAHUIO OHCTPYKIHO ’ B/01.6
WHCTPYMEHTAIbHBIX, KOPPO3HOHHO-
TEXHOJOTHYECKUX N N
CTOHKHUX crajei, YyTyHOB,
IPOIIECCOB ObecnicueHue
MOJIUMEPOB M KOMITO3UIIMOHHBIX
aBTOMAaTH3MPOBAHHOIO MATEepHaNOB PA3HBIX BUJIOB, IBETHEIX | o OMOTHAHOCTH
MIPOU3BOJICTBAY, CIZIaBOB Ha ocHoBe Meau u | KOHCTPYKIHH
YTBEPKJICHHBIA TMpUKa3oM | ATFOMHHHUA, 0o0pabaThIBaeMbIX | MAIIMHOCTPOUTEIIBHBIX
MuHucTepcTBa  Tpyga u | PE33HHEM, HMEIOIIMX OT 15 no 30 | uznenuit cpenHei

conuaiabHOH 3amuThl PO ot

27 ampens 2023 r. N 414w | oo rvrera u [IEPOXOBATOCTHIO HE ABTOMATIZHPOBAHHOTO
(3aperucTpupoBaHo B | mike Ra 0,8; u cGopkn cGopounbix | | POrPOACTBA
Munrocre PO 29  wMas | eguaun, Bxmouarommx ot 20 mo 50
2023 1., peruCTpallMOHHBIN | COCTaBHBIX  4YacTe  (meTameir u
N 73605) cOOpOUHBIX  eAMHHUL) (Jajee -

MAaIIMHOCTPOUTEIbHbIE U3JIeNTUs

cpeaHen

oOpa0aThIBa€éMbIX IOBEPXHOCTEH, B
TOM YMCJI€ TOYHOCTBIO HE BBILIE §-I0

CJIOXKHOCTU B YCJIOBHUAX

1.4. Kommerennuu oOywaromerocs, (GpopMupyembie B pe3yibTaTe OCBOCHHUS

JUCHUTIINHBI
HaumenoBanue Koa n HaumMeHnoBanue Kox n HaumeHnoBanue IlepeyeHb nIaHUPYEMBIX
KATeropun KOMIIEeTEeHIMii HHIUKATOpPA Pe3yJIbTATOB 00y4eHus
(rpynmsr) AOCTHKEHH S
KOMIIeTeHIMit KOMIIETeHIIMH
besonacHocTs YK-8. Criocoben | YK-8.1. AHanusupyer u | Ha ypoeHe 3HAHUIL:
KU3HEIESTENbHOCTH | CO31aBaTh U | uaeHTuGuuIpyer 3HAThb OCHOBHBIC IOJIOXKEHHS
MO IEP)KUBATH B | (hakTOpBI BPEIHOTO | COBPEMEHHOM TEOpHUH
HOBCCILHCBHOﬁ JKHU3HU W | BIUAHUA Ha | CTpOCHHUA aToma,
B IpodecCHOHATBHOHN | KU3HEACSITEIbHOCTh XUMHUYECKON CBSI3H,
JeSITENbHOCTH 3JIEMEHTOB Cpembl | SHEPIeTUKHM U KUHETHUKHU
Oe3omnacHbie yCIoBHs | OOUTaHMS (TEXHUYECKUX | XHMHUYECKUX peakuuii,
JKU3HEIESTEIbHOCTH ISl | CPENCTB, XMMUYECKOTO  PaBHOBECHS,
COXpAHEHUS! NPHUPOTHOHN | TEXHOJOTHMYECKHX TEOpHUH PacTBOpOB,
cpensl, oOecriedeHusl | MPOIeCCOB, MATEPHUAJIOB, | DJIEKTPOXUMHUH, a4  TaKKe
YCTOWYMBOTO  PAa3BHUTHUS | 3MaHUA M COOPY)KEHHH, | OCHOBHBIE COEAMHECHHUS




o0IecTBa, B TOM YHUCIE

pH yrpose u
BO3HUKHOBEHHH
YpEe3BbIYANHBIX
CUTyallulli M BOEHHBIX
KOH(JIUKTOB

MIPUPOTHBIX U | DJIEMEHTOB, nux
COLMANIbHBIX SIBJIICHHH), | KJIacCU(HUKALNIO U
a TaKkxe XMMUYECKHUE [IPEBPALLCHNUS;
OMacHble M  BPEIHBIE | HA YPOBHE YMEHUU:
¢dakTOppl B paMKax | yMeTh OTIpENETATh
OCYLIECTBIISIEMON XUMUYECKUE CBOICTBa
JeSITeTbHOCTH 3JIEMEHTOB U MX COETUHEHUN
no nonoxenuro B IICO, ux
BIIMSIHUE HA CUCTEMY,
HA YPOBHE HABBLIKOG:
BJIaIETh METOAAMU pacyera
KMHETUYECKHX u
TEPMOJUHAMHYECKIX
XapaKTePUCTUK XMMHUYECKHX
peaxuuii,
YVK-8.2. Ilonumaer | na yposne 3nanuii:

BKHOCTB TOJIEPKAHUS

0e30macHBIX  yCJIOBUH
Tpyaa u
KU3HEACATEIBHOCTH,

COXpaHEHUs] IPUPOJHOMN
cpensl it obecreueHus
YCTOHYHMBOTO pa3BHUTHUSA
00111eCcTBa, B TOM YHCIIE

3HaTb BJIMAHHUC PAaA3JIMYHBIX
XUMHYCCKHUX COGI[I/IHCHI/Iﬁ Ha

OpTaHu3M YenoBeKa u
OKPY’KaIOIIyI0 CPeNy;

Ha Ypo8He YMeHUl.

YMETh HanpaBlieHHE
XUMHYECKUX

B3aMMOJCHUCTBUM, KHCJIOTHO-

npu yrpo3e | OCHOBHOM XapakTep Cpemsl,
BO3HUKHOBCHHMS BO3MOXHBIC 0OOYHbIE
OTIACHBIX WK | TIpolecchl (KOPPO3HOHHBIE U
Ype3BbIYAHBIX Ip.) M TPEeACKas3blBaTh HX
CUTyallMii W BOCHHBIX | BIMSHUE Ha
KOH(JIUKTOB TEXHOJOIMYEeCKUH  Ipoliecc,
OKpY)XKaloIlyl0  cpeny H
YeJoBeKa,
Ha yposHe HABLIKOG:
BJIaJETh pacuera
KOHLIEHTpALUil pacTBOPOB U
KOJINUECTB PpEarupyroumx H
0o0pa3yromuxcs BEMIeCTB II0
XMMHYECKOMY YPaBHEHHUIO,
YVK-8.3. Pazwsicusier | Ha yposHe 3nanuii:
MpaBUiIa MOBEICHUS NPH | 3HaTh NpaBwia pPabOTHl B
BO3HUKHOBCHHUU XMMUYECKOH 1abopaTopun
Ype3BbIYAHBIX Ha Ypo8He YMeHUl.
CUTyauui NPUPOTHOTO M | YMETh Tpeaiaratb CIOCOOBI
TEXHOT'€HHOTO 3alIMTBl OT HHX, a TaKxKe
MIPOUCXOXKICHHS U | IPUTOTABIIMBATh  PACTBOPHI
BOCHHBIX KOH(JIHUKTOB, | Hy’)KHOH KOHLECHTPAaUUH U
OTIMCBHIBAET CHOCOOBI | ONpeAessIT  ee  JI0OBIM
y4acTus B | HOCTYIHBIM METO0M
BOCCTaHOBHTEIBHBIX (TuTpOBaHWE, € TIOMOUIBIO

MEpPONPHUSITUAX

apeoMmeTpa U T.[.), U3MEPATH

pH  BoaHBIX  pacTBOpPOB
3JIEKTPOIUTOB;

HA YPOBHE HABLIKOS:

BIIA/IETh pacueramu
MTOKa3aTels KHCJIOTHOCTH
cpenbl, pacuera OIJC wu
OKHUCITUTEILHO-




BOCCTAaHOBUTEIHHBIX
MTOTCHITHAJIOB PEAKITHH

OIIK -
KOHTPOJHUPOBATH
o0ecneynBaTh
MPOU3BOJICTBEHHYIO
9KOJIOTHYECKYIO
0€3011aCHOCTD
paboumux Mecrax

4. Cmocoben

u

u

Ha

OIIK-4.1. 3HaeT
TpeOoBaHUsA K
00€eCIIeueHHIO
[IPOM3BOJCTBEHHOH U
9KOJIOTHYECKOM
0e30macHOCTH Ha
paboumux Mecrax

HA YyPOBHE 3HAHULL.

3HaTh OCHOBHBIC ITOJIOKCHHS
COBPEMEHHOM TEOPUH
CTPOEHUS aTtoMma,
XUMHUYECKOH CBA3H,
SHEPreTUKH W  KUHETHUKHU
XUMHYECKHX peakuui,
XUMHUYECKOTO PaBHOBECHS,

HA ypoeHe YMeHUlL:

YMETh ONpeesITh
XHMHUYECKHE CBOICTBa
9JIEMECHTOB U MX COCIMHCHUM
nmo mnonoxenuto B IICD, ux
BJIUMSHUE HA CHUCTEMY, HaA
YPOBHE HABLIKOB.

BIAJIETh METOJaMHU pacuera
KUHETHYCCKUX i
TEPMOJUHAMHYECKUX
XapaKTEPUCTUK XUMUYIECKUX
peaKLuid,

OIIK-4.2. Crocoben
KOHTPOJIUPOBAThH
IIPOU3BOJICTBEHHYI0 H
9KOJOTHYECKYIO
0€e30I1aCHOCTD Ha
pabouyux Mecrax

TEOpUHU pacTBOpOB,
JNEKTPOXUMHH, a  TaKKe
OCHOBHbBIC COCIUHCHUS
3JIEMEHTOB, 170'¢
KJTacCH(DHUKAITHIO u
XUMUYCCKUC ITPEBPALLICHUS,
Ha Yypo8He YMeHUl.

YMETh HaTpaBJIeHHUE
XUMHYECKUX
B3aUMOJCUCTBUM, KHCIOTHO-
OCHOBHOW XapakTep Cpe.bl,
BO3MOJKHBIE moOOYHbIE
mporieccsl (KOppO3HOHHBIE U
Ip.) ¥ TpeAcCKa3piBaTh UX
BITUSTHUE Ha
TEXHOJIOTUYECKUI  TIpoliecc,
OKpY)KAWIIYID  cpeny U
YeI0BeKa,

VPOBHE HABBIKOB:

BJIAJICTh pacueTamu
KOHIICHTpAIlMii PacTBOPOB U
KOJIMYECTB PEarupyromnmx u
00pa3yoNuxcs BEIIECTB I10
XUMHUYECKOMY YPaBHEHUIO

OIIK-4.3.
00eCITeunBaTh
HpOI/ISBOI[CTBeHHYIO nu
3KOJIOTHYECKYIO
0€30I1acHOCTD Ha
paboumx MecTax

Coocoben

Ha ypoeHe 3HaHUl.

3HaTh TPEOOBAHMS OCHOBHBIX
3aKOHOJATCJIBHBIX nu
HOPMaTHBHBIX MPaBOBBIX
aKTOB II0  00€ECIEYEHHIO
0e30macHOCTH
KUBHCACATCIIBHOCTHU,

Ha ypoeHe YMEeHUlL:

YMETh HCIIOIB30BaTh
MHOTOIapaMeTPUUECKUE
KpUTEPUU OLIEHKH




MPOEKTUPYEMBIX  y3JIOB U
arperaros c Y4ETOM
TpeOoBaHMIA HaJIC)KHOCTH,
TEXHOJIOI'MYHOCTH,

0e30macHOCTH, OXPaHBI
OKpy’Karomed  cpeasl U
KOHKYPEHTOCTIOCOOHOCTH U

OTPENCISTh 3HAYUMOCTh
apaMeTpoB;

Ha yposHe HABLIKOG:

BJIAJICTh CriocoOHOCThIO
OpraHN30BHIBATH

3 PEeKTUBHBIE MEPOTIPHUATHS
1o CBOEBPEMEHHOU
JIUKBUJAIMA  TIOCJICICTBUMA
aBapuii

2. Mecto nucuunimnubl B ctpykrype OITOII

Hucrmmummaa b1.JI(M).b.9 «Xumus» peanmsyercs B paMKax 0053aTelbHOMN
yactu broka 1 «/lucrunnunel (Moaysist)» mporpaMmbl OakanaBpuaTta.

JucuumirHa npenojaercs o0yJaromumMes 1o ouHoil popme o0yyeHuss — B 1-
M CEeMecCTpe, 1Mo 3a0uHOM (popMme — B 3-M ceMecTpe.

JHuciuminHa «XuMus»  SBISIETCS  HayaldbHBIM  3TanoM  (opMupoBaHUs
komnerenuii OIIK-4 B npouecce oceoenust OITOII.

Jucunminaa — «XuMuUsD»  ABISETCA  NPENIIECTBYIOUIEH  JUIsl  U3YYEHHUS
JVCLHILINH: be3onacHoCTh KUZHEAECATEIbHOCTH, VYyeOnas pPaKTHKA:
O3HAKOMUTEJIbHAsl TpaKkTUKa, YueOHas MpakTUKa: TEeXHOJOorudeckas (IpOeKTHO-
TEXHOJIOTMUYECKas) IPaKTHKa, I 'ocy1apcTBEHHAass UTOroBasi aTTeCTalUs: MOATOTOBKA K
IpOLEAYpE 3aIUThI U 3alIUTa BHITYCKHOW KBAJIM(UKALIMOHHONW pabOTHI.

dopMoit MPOMEKYTOYHOM aTTECTAIMU 3HAHUN 00y4aeMbIX MO OYHOU (opme
oOyueHusi SBISETCS 2K3aMeH B 1-M ceMecTpe, Mo 3a04yHOU (popme 3k3amMeH B 3-M
ceMecTpe.

3. O0beM AUCHUIIIIHHBI
OO0miast TpyJOEMKOCTb JUCIUIUIMHBI COCTaBIsAeT 4 3a4eTHBIX eNUHMITLL (144
aKaJeMHUYECKHX Yaca), B TOM YHUCIIE

oYHasi popmMa 0byyeHUs:

Cemectp 1
JIEKIIAU 16
n1abopaTopHbIE 3aHATHUS 16

CCMHUHAPBI U MPAKTHYCCKUC 3aHATUA -

KOHTPOJIb: KOHTaKTHas paboTa -

KOHTPOJIb: CAMOCTOATCIIbHAA pa6 oTa -

pacueTHO-rpadudeckre padoThl, KypcoBble paboThI (ITPOESKTHI): KOHTaKTHAs padoTa -

pacueTHo-Tpaduueckue padoThl, KyYpCOBbIE paOOoThI (IPOEKTHI): cCaMOCTOATEIbHAs paboTa -

KOHCYJIbTALIUU 1
Konmaxmnas paboma 33
Camocmosmenvras paboma 75

Bunx npomexxyTounoit arrectaruu (popma KOHTPOJIS): IK3aMEH




3a04Hasg popMa obyveHuUs:

Cemectp

JIEKI[AHA

71a00paTOPHBIE 3aHSTHS

AN ||

CCMHHAPLI M NPAKTHUYCCKHUEC 3aHATUA

KOHTPOJIb: KOHTaKTHasi paboTa

KOHTPOJIb: CAMOCTOATCIbHAA pa6 oTa

pacdeTHO-Tpaduieckne paboThl, KypCOBbIE pabOTHI (IPOEKTHI): KOHTAKTHAS paboTa -

pacueTHO-rpaduueckne paboThl, KypCOBBIC PaOOTHI (IIPOCKTHI): CAMOCTOSITENIbHAS padoTa -

KOHCYJIbTalluK1

Koumaxmmnas paboma

11

Camocmosmenvhas pa60ma

124

Bua npoMexxyTodyHoit artectanuu (opMa KOHTPOJIS): sK3amMeH

4. Coaep:xanue TUCHUILINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jaesiam)

OyHas dopmMa oby4yeHuUs

KomngecTBo gacos Kox
Tema (pazmen) ROoHTaRTHaA paG(c);erHapH | camocTosTens ;:g;ﬁ:ggg
e oL T TPaKTUYCCKUE Hast pa60Ta
" € 3aHATUS P KOMIICTCHIIN U
1. OcHOBHBIE HOHATHS U 3aKOHEI VK-8.1,
xumuu. [lepuonnueckas cucrema VK-8.2,
.. MenneneeBa. CtpoeHue 4 ) i 20 VK-8.3,
aToMa Y CTPOEHUE MOJIEKYJI U OIIK-4.1,
BEIIICCTBA. OIlIK-4.2,
OIIK-4.3
2. XUMHYECKasi TEPMOIMHAMHUKA. VK-8.1,
XuMH4YecKas KMHETHKA. VK-8.2,
Xumuaeckoe u pazoBoe VK-8.3
paBHOBECHUC. 4 4 - 20 OIIK-4.1 ,
OIIK-4.2,
OIIK-4.3
3. O0GmIue cBOICTBA PAaCTBOPOB. VK-8.1,
JlucriepcHble U KOJIJIOUIHBIE YK-8.2,
cuctemsbl. PacTBOpbI VK-8.3
HEDJIEKTPOJIUTOB U JIEKTPOJIUTOB. | 4 4 - 20 OIIK-4.1
OIIK-4.2,
OIIK-4.3
4.OKuCIUTEIbHO- VK-8.1,
BOCCTAaHOBHUTEJILHBIE PEAKIIUU U VK-8.2,
ANEKTPOXUMUYECKHUE MPOLECCHI. VK-8.3
4 6 - 15 OIIK-4.1,
OIIK-4.2,
OIIK-4.3




Koncynbranun

YK-8.1,
VK-8.2,
K 9 VK-8.3,
OHTPOJIb (3K3aMEH) OIK-4.1,
OIIK-4.2,
OIIK-4.3
UTOIo 75
3aoy4Hast dopmMa 0by4eHUs
KonmmuectBo 9acoB Kon
0
Tema (pa3aen) ROHTaRTHAT pd (C)eTSHHapH | camocTosTens ;:iiﬁ;gﬁ;
HpaKTHYecKHe Has paboTa AT
3aHATUS
1. OCHOBHEBIE TTIOHSITHS U 3aKOHBI YK-8.1,
xumu. [lepuoanyeckas cucrema YK-8.2,
.. MenneneeBa. CtpoeHue VK-8.3
aTOMa U CTPOCHHE MOJIEKYH U - 30 OIIK-4.1,
BEILIECTBA. OTIK-4.2,
OIIK-4.3
2.XuMuyecKasi TepMOAMHAMUKA. VYK-8.1,
XuMudeckass KHHETHKA. VK-8.2,
Xumuyeckoe u (pa3zoBoe VK-8.3
paBHOBECHE. - 30 OIK-4.1,
OIIK-4.2,
OIIK-4.3
3. OGmmre CBOICTBA PACTBOPOB. YK-8.1,
JlucriepcHble U KOJIJIOUIHBIE VK-8.2,
cuctemsbl. PacTBOpbI VK-8.3
HEAJIEKTPOJIUTOB U 3JIEKTPOIUTOB. . 30 OITK-4.1,
OIIK-4.2,
OIIK-4.3
4.OKUCIUTEIIBHO- VK-8.1,
BOCCTaHOBHUTEJILHBIE PEAKIUU U VK-8.2,
INEKTPOXUMUYECKUE MPOIIECCHI. VK-8.3,
- 34 OIIK-4.1,
OIIK-4.2,
OIIK-4.3
VK-8.1,
Koncynbranun Y82,
yrTan VK-8.3,

OIIK-4.1,




OIIK-4.2,
OIIK-4.3

Kontposns (3x3amen)

VK-8.1,
VK-8.2,
VK-8.3,

OIK-4.1,

OITK-4.2,

OITK-4.3

UTOoro

11

124
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5. Oo0pa3oBaTebHbIe TEXHOJIOTMH, TMPUMEHsieMble TIPU OCBOCHHUU
AUCHUNITIHHBI

MeTtoauka mpemnojgaBaHUs AUCHUILIUHBI U peanu3aius KOMIETEHTHOCTHOTO
MOJIX0/1a B M3JIOXKEHUH U BOCTIPUSATHH MaTepHalia MpeayCMaTpPUBAET MCIOIb30BaHNE
clenyomux (GopM MpOBENEHUS TPYIIMNOBBIX, WHINBUAYAIbHBIX, ayJIUTOPHBIX
3aHSATHM B COYETAaHWU C BHEAYJUTOPHOM paboToi C ueiablo (GOPMHPOBAHUS U
pa3BUTHs TPO(HECCHOHATFHBIX HABBIKOB 00YYArOIINUXCSI:

- JlenoBast u/unu ponesas urpa ([AN).

[log nenoBol Wurpoll MOHMMAETCS COBMECTHAs JESATEIbHOCTh TPYIIIIbI
oOyuaromuxcs ¥ NeAarorndyeckoro pabOTHHUKA MOJ YIPABJICHUEM I1€Jaroruueckoro
pabOTHUKA C IIEJIBIO PEIICHUs YYEOHBIX M MPO(ECCHOHATBHO - OPUEHTHPOBAHHBIX
3aJa4 I[yTeM WIPOBOTO MOJICIMPOBAHUS pealbHOM TMPOOJIEMHOM CHUTYyallHH.
[To3BonsieT  oleHWBATH yYMEHHWE  AaHAIM3WPOBATH W pemiaTh  TUIUYHBIC
npodeccruoHanbHbIE 3aa9H.

6. IIlpakTyeckas MOArOTOBKA

[IpakTuyeckas MOArOTOBKA peain3yeTcsl MyTeM MPOBEIACHUS MPaKTHUUECKUX
3aHATUN, TPEIyCMATPUBAIOIINX yYacTHE OOYUYarOIIUXCS B BBIMOJHEHUH OTICIBHBIX
AJIEMEHTOB pPaboT, CBSI3aHHBIX C Oyaymied npodeccuoHaIbHON AESITEIBLHOCTHIO.
OO0beM 3aHATUM B popMe IPAKTUUECKOM MOATOTOBKHU COCTaBisgeT 4 dac. (M0 OYyHOMH

dbopme oOyueHus ), 2 gac. (1mo 3aouHoi hopmMe 00yUeHHS)
OyHas dopmMa obyyeHUs

Komuu Koz
®opmMma MHMKATOPa
Bun 3aparusa Tewma 3angaTusa €CTBO o
MIPOBEACHUS JOCTHIKCHHUI
BEID KOMIICTCHIIN N
[IpakTHyec I'pynmosas VK-8.1,
Koe KOMaHIHAas VK-8.2,
pabota c VK-8.3
3a/laHHue dIIEMEHTaMU o
. OIIK-4.1,
JICIIOBONl  WTPHL.
P OTIK-4.2,
Brmonaenne
o pacyeToB " OIIK-4.3
«PacTBOpBl KHUCJIOT, OCHOBAaHUHU,
. N MIPUTOTOBJICHUE
coJen u X CBOICTBA. .
pacTBopa cepHOI
[IpurotoBnenue pacTBOpPOB
KUCJIOTHI
KHUCIOT». PemieHue 3amad Mo N
2 3aJJaHHOM
TeMaM «CrocoObl  BBIpaKEHUS
KOHIICHTpaIluu
KOHIICHTPALIUU pacTBOpPOB.
u3 Ooiee
DJIEKTPOJIUTHI. I'maponus.
. KOHIICHTPUPOBaH
Bonopoansliil mokasaTenby»
HOTO, TpPOBEpPKa
pe3yibTaTa
METOA0M
apeoMeTpuH,
pabota co
CIIPAaBOYHOM
JIUTEPATYpPOH

[IpakTHUec «[albBAHUYECKHE  DIIEMEHTHI. 2 WHIUBUTyaJIb YK-8.1,
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Koe Hada u VK-8.2,
3aaHMe TpyIIIIoBast YK-8.3,
KOMaH/IHasI OIlK-4.1,
pa60Ta C OHK-42,
37leMeHTaMHU OIK-4.3
JIeJI0BOU
UTPHEL. Hs
IIpeJJIoyKeHH
DIEKTPOIH3. Koppo3zus» BIX CpeaCcTB
(Hamucanue AHOTHBIX u co6paTh
KaTOIHBIX peakuuii pa 60T AroIIHi
AJIEKTPOXUMHUUYECKHUX IPOIIECCOB,
olpeieIIeHHe 3.Z[C I‘a‘:lIbBaHI/I"IECK
rajgbBaHUYECKUX HIIEMEHTOB, HHA  3JIEMEHT,
COCTaBJICHHE CXEMBI OIIpene/IuThb
rajJbBaHUYCCKUX u ero 3/1C,
KOPPO3HUOHHBIX 3JIEMCHTOB, pacCUUTATH
pacueTsl 110 3akony Dapaest)
TeopeTu4eCKo
e 3HauyeHHe,
COCTaBUTH
cxeMy
rajibBaHU4YeCcK
OT0 3JIeMeHTa,
pabota co
CIIPaBOYHOU
JINTEPATYpPOH
3ao4Has popma 06yyeHus
Komuue Kon
Bun 3apartus Tema 3aHaTHA CTBO e HHHHK&TOP%
MIPOBEICHUS JOCTHXKEHHI
B KOMIICTCHIIN N
WHIUBUTYaTh YK-8.1,
Has U VK-8.2,
«["ampBaHMYECKUE  DJIEMEHTHI. IPYIIIIOBas VK-8.3,
DNEKTPOIIH3. Koppo3susi»
(HaHI/I(IJ)aHI/Ie aHOHHBIEP " KOMaH/Ha 8g§_j;’
KaTOTHBIX peaxuuii pabora C T
IIpaKTHUYeC | 57ekTpOXUMHUECKHX MPOLECCOB, 3JIeMEHTaMH OIK-4.3
Koe OTpeieIIeHue BJC 2 JIeJI0BOU
3ajaHue TaJIbBAHUYCCKUX 9JICMCHTOB, I/Irp BI. Hs
COCTaBIICHHE CXEMBI IIpe/UI0sKeHH
raJbBaHUYCCKUX u
KOPPO3UOHHBIX 3JICMEHTOB, BIX CPEACTB
pacueTsl 110 3akony dapajes) cobpaThb
paboTaroruii
TaJIbBBAHHNYECK
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HH 3JIEMEHT,
OIIpeeIUTh
ero 3/C,
paccuuTaTh
TeOpeTHUYeCKo
e 3HaueHHUe,
COCTaBUTH
cxemy
raJbBaHHUUYECK

Oro 39JIEMEHTa,
pabota co
CIIPaBOYHOM
JUTEPATYPOU

7. YdeOHO-MeTOAUMYECKOEe o0eclevyeHHe CaMOCTOATEJbHOH PadoThl
CTY/ICHTOB

CamocrosiTenbHas padoTa CTyACHTOB MPEAYCMOTpPEHA Y4YEOHBIM IUIAHOM IIO
JTUCHUILUIMHE B 00beMe 76 yacoB 1o ouHoul Gopme oOydeHus, 124 yaca no 3a0uHOU
dopme oOyuenus. CamocTosiTelibHasE padoTa peayn3yercss B paMKaxX MpOTrpaMMBbl
OCBOEHHSI IUCLUUIUIMHBI B CIIEYIOIUX GopMax:

- MpopabOTKa TEMATUKKU CAMOCTOSITEILHOM PaObOThI;

- Hantucanue pedepara;

- BBIIIOJTHEHUE UHIUBUAYAIbHBIX 3aJJaHUN;

- MMOJrOTOBKA K C/Iaue 3a4yeTa.

B pamkax ydeOHOTO Kypca MpeaycMaTpyuBarOTCs BCTPEUH C MPEACTABUTEIISIMU
PO UILHBIX TPEITPUITHH.

CamocTtosiTenbHass paboTa MPOBOJUTCS C LEJIbIO: CHCTEMATH3alUuU U
3aKpEIUICHUs TMOJYYEHHBIX TEOPETUYECKUX 3HAHUW W MPAKTUYECKUX YMEHUU
oOyyJarommxcs; yriayOJeHUuss M pACIIUPEHUS TEOPETHUYECKUX 3HAHUW CTYJEHTOB;
(GopMHpOBaHHA YMEHHMI MCIOJIb30BaTh HOPMATHBHYIO, MPAaBOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO, YYeOHYIO U CHELHAIbHYIO JINTEPATypy; Pa3BUTHS MO3HABATEIbHBIX
CHOCOOHOCTEM M aKTHUBHOCTH  OOYy4YaloIIMXCA:  TBOPYECKOM  HMHUIIMATHUBBI,
CaMOCTOSAATEILHOCTH,  OTBETCTBEHHOCTH,  OpPraHU30BAaHHOCTH;  (OpPMHpPOBaHUE
CaMOCTOSATEILHOCTH MBIIIJICHUS, CrocoOHoCTeM K CaMOpa3BUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpraHuzaiuu; QopMupoBaHus NpodheccuoHaATbHBIX
KOMITETEHIINI; Pa3BUTHIO UCCIIEI0BATENLCKIUX YMEHUMN CTYI€HTOB.

®opMbl U BHUJIIBI CAMOCTOSITEIbHONW PabOThI CTYJEHTOB: YTEHHE OCHOBHOW WU
JOTIOJIHUTEIIBHOW JIUTEpaTypbl — CaMOCTOSITEIbHOE HW3YyYEHHE MaTepHalia 1o
PEKOMEHTyeMbIM JINTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEUHBIM KaTaJIOTOM,
CaMOCTOATENBHBIN MMOAOOP HEOOXOAMMOW JIHMTEepaTyphbl; paboTa CO CIOBapeM,
CIPaBOYHMKOM; TIOMCK HeoOXxoaumou wuHpopMmanmuu B cetu VHTepHerT;
KOHCIIEKTUPOBAaHWE HMCTOYHUKOB; pe(epupoBaHUE HCTOYHHKOB; COCTaBIICHHUE
AHHOTALIMKM K MPOYUTAHHBIM JINTEPATYPHBIM MCTOYHHUKAM; COCTaBJICHHUE PELICH3UN U
OT3BIBOB Ha MPOYUTAHHBIM MaTepual; COCTaBieHHE 0030pa MyOJUKalMi MO TeMe;
COCTaBJIICHHME U  pa3paboTka TEPMHUHOJIOTMYECKOTO  CIOBapsi;  COCTaBJIEHUE
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XPOHOJIOTHYECKOW TabnuIlel; coctaBienne Oubmmorpaduu (6ubnuorpaduueckoit
KapTOTEKH); TOATOTOBKA K PAa3IHYHBIM (QopMaM TEKyIIeH W MPOMEKYTOYHOU
arrectaiud (K TECTUPOBAHHIO, KOHTPOJBHOW paboTe, 3aueTy); BBIIOJIHECHUE
JIOMAITHUX KOHTPOJIBHBIX palO0T; CaMOCTOATEIbHOE BBIMOJHEHUE MPAKTUUECKUX
3aJIaHUI PEeNPOYKTUBHOTO TUIA (OTBETHI HA BOMPOCHI, 3aJ]a4H, TECThI;, BHIMOJHECHUE
TBOPUYECKHUX 3a/IaHHM).

TexHoI0Tusl OpraHu3alKi CAMOCTOSTENBHOU PA00THI 00YUYaIOIIMXCS BKIIOYAET
UCIIOIb30BaHUE HMH(GOPMALIMOHHBIX U MaTEepUAIIbHO-TEXHUYECKUX  PECYpPCOB
00pa30BaTEIbHOTO YUpEkKACHUS: OMOIMOTEKY C YUTAJIBHBIM 3aJI0M, KOMIIbIOTEPHbIE
KJIACChl C BO3MOXHOCTBbIO paboTel B MHTepHer; aymutopuu (KJacchl) s
KOHCYJIbTAllUOHHOMW JIEATEIbHOCTH.

[lepen BeIMOTHEHUEM OOYYAIONIMMUCS BHEAYJUTOPHON CaMOCTOSATEIHHOM
paboThl MpenojaBaTesib MPOBOAUT KOHCYJITUPOBAHUE MO BBINOJHEHUIO 3aJIaHUS,
KOTOPBIM BKJIIOYWAET 1€db 3aJlaHus, €ro COJAEp>KaHUs, CPOKU BBINOJHEHUS,
OpPUEHTHUPOBOYHBIN 00BbEM pPabOTHI, OCHOBHBIC TPEOOBAaHMS K pe3yjbTaTaM paloOTHI,
Kputepun OlLeHKA. Bo BpeMs BBINOJHEHUS OOY4YalOIIMMUCS BHEAYJIUTOPHOU
CaMOCTOATENIBHON PabOThl U MTPU HEOOXOAMMOCTH MPENOAaBaTENb MOKET IPOBOIUTH
WHJMBUAYaJIbHBIEC U TPYNIOBBIC KOHCYJIHTAIUU.

CamocrosiTenbHas paboTa MOXET OCYLIECTBIATHCS HWHAMBUAYAIBHO WM
IpyInaMu 00y4aroluxcsi B 3aBUCUMOCTU OT 11e€JId, 00beMa, KOHKPETHON TeMaTUKH
CaMOCTOSATEIHLHOM paboThl, YPOBHS CIOKHOCTH, YPOBHS YMEHHUM 00yUarOIUXCsl.

Kontpons  camocTosiTenbHOM ~ pabOThI  CTYJEHTOB  MpelyCMaTPHUBAET:
COOTHECEHUE COJICPIKAHUS KOHTPOJIS C MEeJIIMH 00y4eHHsI; 00bEKTUBHOCTh KOHTPOJIS;
BAJIUJTHOCTh KOHTPOJISI (COOTBETCTBHE MPEABSABISIEMBIX 3aJaHHl TOMY, 4YTO
MpeanojaraeTcs MpoBeputh); AuddepeHIuani0  KOHTPOJIbHO-U3MEPUTEIHHBIX
MaTepuaoB.

@opMbl  KOHTPOJISI CAMOCTOSITEIbHOM pabOThI: MPOCMOTP U  MPOBEpKa
BBIIIOJIHEHUSA ~ CaMOCTOATENBHOM  pabOThl  NIpemnojaBaTeieM;  OpraHu3alus
CaMOIPOBEPKH, B3aMMOIIPOBEPKH BBIMOJHEHHOTO 3aJ[aHUs B TpYyIIe; O0CYyXICHUE
pE3yJbTATOB BHIIOJIHEHHOW paOOThl HA 3aHATHUU; MIPOBEACHUE MUCbMEHHOTO OIPOCa;
IIPOBEJIEHUE YCTHOIO OIPOCa; OpraHu3alus W MPOBEICHUE WHIMBUAYAIBHOIO
co0eceIoBaHusl; OpraHU3allksl U MPOBEJCHUE cOOECeJOBaHUS C TPYMIION.

Ne

u/n Buj yyedoHo-MeTOoqMYeCKOTO 00ecniedeHus!

1 KonTponbHble 3aganust (BapuaHTh).

2 TectoBble 3ananus.

3. Bompocs! 151 caMOKOHTPOJISL 3HAHUH.

4 TeMBI TOKIIa0B.

5 3aznaHus AJ1 NOATOTOBKU K TPOMEXYTOYHOH aTTeCTalUy 110 JUCLUIIIMHE
' (Bompocs! k 3auery)

8. ®oHa OULEHOYHBIX CPEACTB ISl NMPOBEACHUS TEKYIIEro KOHTPOJS
yCIIeBA€MOCTH, IPOMEKYTOYHOM aTTeCTAIUM 10 HTOTaM OCBOEHHS IUCIHUILINHBI
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8.1. ITacnmopTt ¢doHaa OLIEHOUYHBIX CPEICTB

Ne | Konrpommpyewmsie paznensl | Kon u HanmeHOBaHKE Wnaukatop TOCTHKEHUS HaumenoBanmue
(TeMBI) TUCITUTITAHBI KOMIIETEHIIUH KOMIIETEHIIUHU OILIEHOYHOT'O
cpencrea
L. | OcHoBuble oAt u | YK-8. Crnocoben | YK-8.1. Anamusupyer u
3aKOHBI XUMHM. C03/1aBaTh U | HACHTUDUITUPYET
[eproauyeckast NO/IEPAHUBATE B | (akTopsl BpPEIHOTO
cucrema JI.U. NOBCEHEBHON JKHUSHHA U | BIUAHHS Ha
MeHzeneesa. B TpodecCHOHATFHON | KU3IHEAEATEITHHOCTD
JIeATEITFHOCTH 2JIEMEHTOB Cpebl
Crpoenue atoMa u 5 6
€30MacHbIC  YCIIOBHS | OOUTaHUS (TEXHUYECKUX
CTPOCHHE MOJICKYT 1 YKU3HENIEATEIbHOCTH CPEICTB,
BCIICCTRA. JUTS COXpaHEHUS | TEXHOJOTHICCKUX
MPUPOTHOMN CpeJibl, | MPOLIECCOB, MaTEpHAJIOB,
obecrniedeHus 30aHUA U COOPY>KEHUH,
YCTOMUYMBOIO Pa3BUTHS | IPUPOIHBIX u
00IIIecTBa, B TOM YHMCIIC | COIMATIbHBIX SBJICHUN), a
npu yrpose U | TaKxe
BO3HUKHOBEHUU OMacHble M  BPEIHbIE
Ype3BhIYANHBIX (dakTopel B pamkax
CUTyalluil M BOCHHBIX | OCYILIECTBISIEMOM
KOH()JIUKTOB JeSITENbHOCTU
YK-8.2. ITorumaer
OIIK - 4. CnocoOeH | BaKHOCTh TMOIJEPIKAHUS
KOHTPOJHUPOBATh 1 | Oe30MacHbIX YCIOBUIA
obecrieynBaTh TpyIa u
NPOH3BOJICTBEHHYIO M | JKMSHENCATENLHOCTH, | yyHBH/TyaTbHbIE
SKOJIOTHYECKYIO COXpaHEHMs MPUPOIHOH | xouTpopHELe
0€301MacHOCTh Ha | cpensl IS oOecreYeHus paBoTH;
pabounx mMecTax YCTOMYHMBOIO  Pa3BUTHSA ’ o
pedepar; ycTHBIN
o0I1IecTBa, B TOM YHCIIE
npu yrpose ompoc,
BO3HUKHOBEHHS cobecenoBanme;
OITaCHBIX nmu | TECT, 3a4CT.
Ype3BbIUaMHBIX
CUTyallUd W BOCHHBIX
KOH()JIMKTOB
VYK-8.3. Pa3zmsacuser
npaBuia MOBEACHUS MPHU
BO3HUKHOBEHUU
YpE3BbIYANHBIX
CUTYyalluil IPUPOJHOTO U
TEXHOTE€HHOT' O
MIPOUCXOXKICHUS u
BOCHHBIX  KOH(JIMKTOB,
ONMCHIBAET Croco0bI
y9acTHs B
BOCCTaHOBHUTEIILHBIX
MEPONPUATUAX
OIIK-4.1. 3Haer
TpeOOBaHHUS K
obecreYeHunro
MPOU3BOJICTBEHHOU 5
3KOJIOTHYECKON
0e30MacHOCTH Ha
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pabouyux Mecrax

OIIK-4.2. Crocoben
KOHTPOJIHUPOBAThH
MPOU3BOJICTBCHHYIO U
9KOJIOTHYECKYIO
0€e30I1aCHOCTh Ha

pabouyux Mecrax
OIIK-4.3. . Cnocoben

obecrneunBaTh
MPOU3BOJICTBEHHYIO |
9KOJIOTHYECKYIO
0€e30I1aCHOCTD Ha

pabodmx MecTax

XuMudeckas
TEpMOJIMHAMUKA.
XuMuueckas
KUHETHKA.
XuMudueckoe 1

¢azoBoe paBHOBecHe.

VK-8. Crocoben
c037aBaTh U
MOJICPIKUBATH B

MOBCETHEBHON JKU3HU U
B IpodecCHOHANBHON
JIeITENBHOCTU
Oe3omacHble  YCIIOBHUS
KHU3HCACATCIIBHOCTHU
TUIs COXpaHeHUs
PUPOAHON cpensl,
obecrnieueHus
YCTOMUYMBOIO pa3BUTHL
oOrmiecTBa, B TOM YHCIIE

npu yrpose "
BO3HUKHOBEHUHU
YPE3BBIYANHBIX
CUTyalluii W BOEHHBIX
KOH(IUKTOB

OIIK - 4. Cnoocoben
KOHTPOJIUPOBAThH 51
obecreunBarhL
MPOU3BOJICTBEHHYIO U
9KOJIOTHYECKYIO
0e30MmacHOCTh Ha

pabouyux Mecrax

YK-8.1. Ananuzupyer u

UIACHTUDUITUPYET
(bakTopbl BPETHOTO
BIMSTHUS Ha
KU3HEICATEIIBHOCTD
3JIEMEHTOB CpeIs
obnuTaHus (TEXHUICCKUX
CpEJCTB,
TEXHOJIOTHYECKUX

[IPOLIECCOB, MAaTEPHANIOB,
3IaHUA U COOPY)KEHUH,
MPUPOAHBIX u
COLIMAJIbHBIX SBJICHUN), a
TaKxXe
OfacHele U
¢dakTopel B
OCYLIECTBISIEMOM
JEeSITETFHOCTH

YK-8.2. [Honumaer
BaXHOCTh TOJICPIKAHUS

BpEIHbIE
pamKax

0e30macHBIX YCIIOBHIHA
Tpyna 51
KU3HEICATEIIBHOCTH,

COXpaHEHUsl TPUPOIHOU
cpenbl st 0OecredeHMS
YCTOHYMBOTO  Pa3BUTHS
o0ImiecTea, B TOM 4YHCIE
npu yrpose
BO3HUKHOBCHHA
OITaCHBIX
Ype3BbIUYaHBIX
CUTyallud U
KOH(JIUKTOB
VK-8.3. Pazbscuser
mpaBujia MOBECACHUA IIPU
BO3HUKHOBCHHHN
Ype3BBIYAIHBIX
CUTYyalluid MPUPOTHOTO U
TEXHOT'€HHOI'O
IIPOUCXOXKICHUS u
BOEHHBIX  KOH(QIIHKTOB,
OTIFICHIBAET CITOCOOBI
y4acTust B
BOCCTaHOBHUTEIBHBIX

N

BOCHHBIX

WHUBUTyTbHBIC
KOHTPOJIbHBIE
pabotsl; pabovas
TeTpaib
(oTnenbHBIN
MaTepuan);
pedepar; ycTHBIN
or1poc,
co0eceI0BaHUE;
TECT, 3a4erT.
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MEpOTPHSTUIX

OIIK-4.1. 3HaeT
TpeOOBaHUsI K
00€eCITeueHHIO
MPOU3BOJICTBEHHOM u
9KOJIOTHYECKOM
0e30macHOCTH Ha
pabouux Mecrax
OIIK-4.2. Crocoben
KOHTPOJIUPOBATH
MPOU3BOACTBEHHYIO |
9KOJIOTHYECKYIO
0e30macHOCTh Ha

pabouyux Mecrax
OIIK-4.3. . Crocoben

oOecrieynBaTh
HpOI/I3BOL[CTBeHHy10 nu
9KOJIOTUIECKYIO
0€e30I1aCHOCTh Ha

paboyux Mecrax

O6u1me cBoiicTBa
pacTBOpPOB.
JlucniepcHele U
KOJUIOMIHBIE
cucreMsl. PacTBopsl
HEDJIEKTPOJIUTOB U
AIIEKTPOJIUTOB.

VK-8. Crocoben
CO3/1aBaTh 51
MOJIICP)KUBATh B

HOBCEIHEBHON KU3HU U
B TpodecCcCHOHaTbHON
JIeSITEIIBHOCTH
OezomacHble  yCIOBUS
JKU3HEACATCIIBHOCTH
IS COXpaHeHUs
NPUPOIHOU cpensl,
obecreueHus
YCTOHYHMBOTO DPa3BUTHA
00I111eCTBa, B TOM YHCIIE

npu yrpose u
BO3HUKHOBEHUH
Ype3BbIYaHBIX
CUTyallu ¥ BOEHHBIX
KOH(IUKTOB

OIIK - 4. Cnoocoben
KOHTPOJIUPOBAThH i
o0ecreunBaTh
MPOU3BOJICTBEHHYIO U
9KOJIOTHYECKYIO
0e30MacHOCTh Ha

pabouux mMecrax

VK-8.1. Ananuzupyer u

uaeHTuGuIUpyeT
(hakTOopHI BpPEJIHOTO
BIMSTHUS Ha
KHU3HEICSITEIbHOCTh
3JIEMEHTOB cpeabl
oOuTaHUs (TEXHUYECKUX
CpEACTB,
TEXHOJOTUIECKUX

MIPOIIECCOB, MaTepPHAJIOB,
3MaHUA U COOPYKEHUH,
TIPUPOJTHBIX u
COIMAJTEHEIX SBJICHUH), a
TaKKe
olacHele U
(akTOopel B
OCYIIIECTBISIEMOM
JESTEITLHOCTH

YK-8.2. ITonumaer
BaXHOCTB TIOJIEPKAHU

BpEIHbBIC
paMmkax

0e30MacHBIX  YCIIOBHH
Tpyaa 1
KU3HEACATEILHOCTH,

COXpaHEHUs] NPUPOJIHOMN
Cpenbl sl 00eCIeUeHHUS
YCTOMYMBOTO  Pa3BUTHUS
o0I11ecTBa, B TOM HYHCIIE
npu yrpo3se
BO3HUKHOBCHHUS
OTIACHBIX
Ype3BbIYANHBIX
CUTyalMii ¥ BOEHHBIX
KOH()JIMKTOB

YK-8.3. Pazpsacuser
MpaBUiIa MOBEICHHUS MPH
BO3HHKHOBCHHHU

nin

WH/IUBUyaJIbHbIC
KOHTPOJIbHBIE
pabotbl; pabouas
TeTpaab
(oTnenbHbBIN
Marepuan);
pedepat; ycTHBII
orpoc,
cobeceI0BaHNE;
JenoBass  Wrpa,
TECT, 3a4eT.
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YpE3BbIYANHBIX
CUTyalil MPUPOJHOTO U

TEXHOT€HHOTO
MIPOUCXOXKICHUS u
BOCHHBIX  KOH(JIUKTOB,
OIINCBIBAET CIocoObI
y4acTus B
BOCCTAHOBUTEJIBHBIX
MEPONPHSITUAX
OIIK-4.1. 3HaeT
TpeOOBaHHUS K
obecrneueHnIo
MPOU3BOJICTBEHHOU 5
SKOJIOTHYECKOMH
0€e30I1aCHOCTH Ha
pabouux MecTax
OIIK-4.2. Cnoocoben
KOHTPOIUPOBAThH
MIPOU3BOJACTBEHHYIO |
3KOJIOTHYECKYIO
0e30macHOCTh Ha

paboumx MecTax
OIIK-4.3. . CnocobeH

obecrneunBaTh
MPOM3BOACTBEHHYIO W
9KOJIOTHYECKYIO
0e30macHOCTh Ha

paboyux Mecrax

OKHUCINTEIIHFHO-
BOCCTAHOBHTEJIbHEIE
peaKIuK U
AIEKTPOXUMUYECKUE
MIPOIIECCHI.

VK-8. Crocoben
CO37aBaTh 51
MOIICPKUBATh B

MOBCEHECBHOMN KHU3HU U
B mpodeccrnoHaIbHOM
JESITETBHOCTH
OezomacHble  yCIOBUS
KHU3HECATEIILHOCTH
JUTSE COXpaHEHUs
MPUPOTHOM cpesl,
obecrieueHus
YCTOMYUBOIO pPa3BUTHS
00I1IECTBA, B TOM YHCIIE

VYK-8.1. Ananusupyer u

nAaeHTuOUIUpPYET
(hakTopsI BpPEIHOTO
BITUSTHUS Ha
KU3HEIEATEITHHOCTD
JJIEMEHTOB cpeabl
oOuTaHus (TEXHHUYECKUX
CpPEICTB,
TEXHOJIOTHYECKHX

IIPOILIECCOB, MAaTEPHANIOB,
30aHUA U COOPY>KEHUH,
IIPUPOAHBIX u
COLIMANBHBIX SIBJIICHUIN), a

npu yrpose U | TaKkxe
BO3HHUKHOBEHHH OlMacHble H  BPEIHBIC
YpPE3BBIYAMHBIX (dakTOpel B paMKax
CUTyalluii W BOEHHBIX | OCYHICCTBISIEMOM
KOH(IUKTOB IEATELHOCTH

VK-8.2. ITounmaer
OIIK - 4. CnocoOeH | BaKHOCTh TMOIJEPIKAHUS
KOHTPOJIUPOBAThH u | 6e30ImacHbIX yCIOBUH
obecrieynBaTh TpyIa u
MPOU3BOJICTBEHHYIO U | JKHU3HEAEATEIBHOCTH,
9KOJIOTHICCKYIO COXpaHEHHUST MPUPOTHOM
0e30MMacHOCTh Ha | cpensl Ui oOecreueHHsI
pabounx MecTax YCTOMYHBOTO  Pa3BHUTHUS

o0I1IecTBa, B TOM YHCIIE

npu yrpose

WH/IUBUyJIbHbIC
KOHTPOJIbHBIE
paboTsl; pabovas
TeTpalb
(oTnenbHBINH
MaTepuan);
pedepart; ycTHBIN
orpoc,
cobece0BaHuE;
JeNioBasl  Wrpa,
TECT, 3a4erT.
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BO3HUKHOBEHUS
OMACHBIX W
Ype3BbIUaHBIX
CUTyallud M BOEHHBIX
KOH(JIUKTOB

VK-8.3. Pa3zbsacuser
MpaBuJia MOBEACHUS IIPH
BO3HUKHOBEHUU
Ype3BbIUYaHbIX
CUTYyallMi MPUPOJTHOTO U
TEXHOT'€HHOTO

IIPOUCXOXKICHUS 74
BOCHHBIX  KOH(IHUKTOB,
OITMCELIBAET CII0COOBI
y4acTus B
BOCCTAHOBUTEJIBHBIX
MEPOIIPUATHAX

OIIK-4.1. 3Haer
TpeOOBaHUS K
00ecIeUYeHUIO

MPOU3BOICTBEHHOM 5
3KOJIOTHYECKOM
0e30MacHOCTH Ha
pabouyux Mecrax
OIlK-4.2. . Cmoocoben

KOHTPOJIHUPOBAThH
HpOI/I3BOI[CTBeHHy10 nu
9KOJIOTHYECKYIO

0€e30I1aCHOCTD Ha

pabouyux Mecrax
OIIK-4.3. . Cnocoben

obecrneunBaTh
MPOU3BOACTBEHHYIO |
9KOJIOTHYECKYIO
0€e30I1aCHOCTD Ha

pabodmx MecTax

Jdranbl ¢opMupoBaHUs KommeTeHUuil B mnpouecce ocBoenus OIIOII
MIPSIMO CBSI3aHBI C MECTOM JIMCITUILINH B 00pa3oBartesibHOM nporpamme. Kaxapiii stamn
dbopMHpOBaHUS KOMIETEHIIMHM, XapaKTepU3yeTcs OMNpe/eICHHbIMU 3HAHUSMU,
YMEHUSIMU W HaBbIKaMU U (WUJIM) OMNBITOM NPO(PECCHOHATBLHON J1eATeNBbHOCTH,
KOTOpbIE  OIICHUBAIOTCSI B  MPOIECCE TEKYUIEro KOHTPOJIA  YCIEBAaeMOCTH,
MIPOMEKYTOUYHOM aTTECTALMU MO AUCUHUIUIMHE (IIPAKTHUKE) U B MPOLIECCE UTOTOBOM
aTTECTallUH.

Jucuuminaa « XuMus» SIBISETCS HA4aJIbHBIM 3TAllOM KOMIUIEKCA JTUCIMILINH,
B X0/ U3Y4YEHUS KOTOPHIX y CTYJAeHTOB opmupytoTcs kommerenmmu OITK-4.

®opMHUPOBaHUE YKA3aHHOW KOMIETEHIUU MPOUCXOJUT TMPU U3YUYECHUU
mucuuiuinH - «be3omacHoCcTh  JKU3HENESITENbHOCTHY,  «YueOHas  MpakTUKa:
O3HAKOMUTEIbHAS MPaKTUKA», «YdeOHas MpaKTUKa: TEXHOJIOTMYecKas (MpOEKTHO-
TEXHOJIOTUYECKas) TPaKTUKaY.
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3aBepmiaetca pabora 1O (QOPMUPOBAHUIO y CTYIAEHTOB YKa3aHHBIX
KOMIIETEHIMA B XxoA€ ['0CymapCTBEHHOM WTOrOBOWM AaTTECTALlMU: MOATOTOBKA K
IPOLEAYPE 3AIUTHI U 3alIUTa BHITYCKHOW KBAM(UKAIIMOHHON PabOTHI.

Urorosas ouenka chopmupoBanHoctu kommnereHiuit OIIK-4 onpenensercs B
IIEPUOJ MOJATOTOBKH U CJ1a4¥ FOCYIapCTBEHHOTO DK3aMEHA.

B npouecce udyyeHus JMCUUILIMHBI, KOMIIETEHIIUN TaKxke GopMUpPYIOTCS
MO0J3TAITHO.

OcHoBHbIMU »Tanamu (popmupoBanus OIIK-4 npu u3ydeHUH NUCHMILIAHBI
b1.J(M).b.9 «Xumus» sBISETCS TMOCIEIOBATEIIBHOEC H3YUYCHHE COJEpKaTEIbHO
CBS3aHHBIX MEXIy cO00i TeM ydeOHbIX 3aHATUNA. HM3yueHue KaxaoW TeMbl
npeanojaraeT — OBINAJCHUE  CTYJIEHTaMH  HEOOXOJUMBIMU  JECKPUIITOPAMHU
(cocTaBnsiroliMMK)  KomreTreHuud. g oOueHku ypoBHS cHOpMHPOBAHHOCTH
KOMIIETEHIIMA B MPOLECCE H3YYEHHs IJUCLHUIUIMHBI NPEIyCMOTPEHO IPOBEICHUE
TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH IO TeMaM (pa3ziesiaM) JUCHUIUIMHBL U
IIPOMEKYTOYHOM aTTECTALMU IO TUCIUIUIMHE — 3a4eT.

8.2. KonTpoabHbIe 3aJaHMs M MaTepHAJIbl, HEOOXOAUMBIC IS OLECHKH
3HAHMH, YMEHHUH ¥ HABBIKOB M (MJIM) ONbITA AEATEIbHOCTH, XaPAKTEPU3YIOILIHMX
ranbl (POPMHPOBAHUS KOMIIETEHIHMH B MpoLecce OCBOCHUHA 00pa3oBaTe/IbHOH
MPOrpamMMbI

8.2.1. KonTpoJbHbIE BOIIPOCHI no TeMaM (pazmenam)  aas
onpoca/codece0BAHUA HA 3AHATUAX

Tewma (pazaen) Bomnpocel
I. Pemenue 3amad 10 TPUMEHEHUIO
OCHOBHBIX 3aKOHOB (ompenenenue

KOJIMYECTBAa BeEIeCTBa Yepe3 MOJIPHYIO
Maccy M MOJSpHBIA ~ 00beM,  3aKOH
SKBHUBAJIEHTOB, pacyeT MO0 XHUMHYECKUM
dbopmynam, Mo XUMUYECKUM YPABHEHUSM).

2. Onpenenenue cocTtaBa sapa aroma,
COCTaBJICHHE JJIEKTPOHHOM (HOpMYNbI aroma.
KBaHTOBBIE UHCTA.

3. OObsiCHEHHE CBSI3U MEXIy IOJIOKECHUEM
anemerta B IICD  u  snexkTpoHHOU
KOH(UTypaIuei ero aToMoB.

1. OcHOBHBIE TOHATHS W 3aKOHBl XHMUHU.
Ilepnonmueckas cucrema .M. Menneneesa.
CrpoeHne aroMa M CTPOEHHE MOJEKYI |

4. CpaBHeHHME  CTENEHUM  MPOSIBICHUS
BEIIIECTBA.

METANINYECKUX u HEMETAJNINYECKUX

CBOMCTB.

5. llepuonnueckass 3aBUCUMOCTb BEJIIMYHMH
SHEPTUil WOHM3AIMH, JSHEPTUU  CPOJICTBA
CpOJCTBa K AIIEKTPOHY,
ANIEKTPOOTPHUIIATETHHOCTH.

6. OmpeneneHue TUNAa XUMHUYECKOM CBA3M,
HN300paKCHHUE CXEMBI MIEPEKPBIBAHUS aTOMHBIX
opOutasied U  ONpelneleHHe TeOMETPUU
MOJICKYJIBI C YYETOM THOPHIN3AINN aTOMHBIX
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XuMH4eckasi KHHETHKa. XUMU4eckoe U (a3oBoe
paBHOBECHE.

Tewma (pazaen) Bomnpocsl

opOuTanei.

1. Pacuer M3MeHEHMH TEpMOJMHAMHYECKHUX
byukumii  cocrossHus  (HTanmbnuu  AH,
sHTporuu AS, cBoOGomHo#l »Heprum ['mbOca
AG). DKCIepuMEHTaJbHOE  OIpEACIICHUE
teroBoro  3¢pdexkra  (AH), meronmuka
ornpezeneHus, naboparopHoe u
MIPOM3BOJICTBEHHOE 000PY/IOBAHHE.

2. Onpenenenue 3K30- WA

2. Xumuueckas TEPMOJUHAMUKA.

SHIOTEPMUYECKOTO XapaKTepa peakluu II0
BenmunHe AH.

3. [Iporno3upoBanue BO3MOYKHOCTH
CaMOTIPOHU3BOJILHOTO MPOTEKAHUS PEAKIIUH IO
BenmmuuHe AG.

4. CocraBreHne KHHETUYECKOTO ypaBHEHUS
XAMHUYECKOW  PEAKIUW, BBIYUCICHHUS 10
KMHETUYECKOMY YPaBHEHHUIO ICHCTBHS Macc
(3aBUCUMOCTh CKOPOCTH OT KOHIICHTPAIUU
pearenTtoB) u 1o ¢opmyne Baut-Todda
(3aBUCUMOCTH CKOPOCTH OT TEMITEPATypPhI).

5. OrmpeneneHue HaMpaBlICHUsS CMELICHUS
XAMHUYECKOTO PABHOBECHUSI TIPH HW3MCHCHHH
BHEIIHUX YCJOBHI HAa OCHOBaHHWM IMPHUHIIMIIA
Jle-llatense.

6. CocTaBiieHHEe BBIpAKEHUS AJISi KOHCTAHTHI
paBHOBecus.  Pacduer  paBHOBECHBIX U
UCXOJHBIX KOHIIEHTpAIMil BEILIECTB, pacuer
PaBHOBECHOTO COCTAaBa PEAKIIMOHHOW CMECH.

u

HEJJICKTPOJIUTOB U 3JICKTPOJIUTOB.

3. OOuue cBoiicTBa pacTBOpoB. /lucnepcHble
KOJJIOUTHBIE CUCTEMBI. PactBopb!

1. Pacyer u mepecyer KOHIICHTpAIUU
pacTBOpoB (MaccoBasi, OObEMHAss U MOJIbHAS
JIOJIS, MOJISIpHAs " HOpMaJIbHasI
KOHIIEHTpAIIHH, MOJISUTBHOCTb, THUTP).
DKCIepUMEHTAIbHOE OTIpe/IeIICHHUE
KOHIIEHTPAIIMA PAcTBOPOB J1a0OPaTOPHBIMHU
METOJIaMH.

2. DNeKTpoauTbl U HEIIEKTPOJUTHI.
OmnpeneneHue xapakTepa JIEKTPOIUTA 10 €ro
cuie (CWIbHBIE, CpeTHUE U C1albIe).

3. CocraBiieHHE BBIPQKEHUS JUII KOHCTAHTHI
JICCOITALINT ciaboro AIIEKTPOIIUTA,
pelieHre 3alad Ha pacdyeT KOHCTAaHT U
CTETIeHU JIMICCOIIMALINT o 3aKOHY
paszbasienus OcTBajba.

4.  CocraBneHue  HOHHO-MOJEKYISPHBIX
ypaBHEHHI peaknuid B pacTBope (MOHHO-
oOmMeHHOe B3aNMOJIEHCTBHUS MEXIY
pacTBOpaMH IEKTPOIIUTOB, TUAPOIU3 U IP.).

5. Pacuer pH pacTBOpOB CHIIbHBIX M CIaOBIX
ANIEKTPOJIUTOB C YYETOM JHMCCOLMAIUH |
THJIPOJIHN3a. OKCIIepUMEHTAIIBHOE
ompenenenue pH MetomamMu  BU3yadbHOUH
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Tewma (pazaen) Bomnpocsl

KOJIOPUMETPHUHU U Ipu noMoiuu pH/monomepa.

4, OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC
PCaKrU U JICKTPOXUMHNYCCKHUEC ITPOLICCCHI.

1. OnpeneneHue CTENEHU OKUCICHUS aTOMOB
B COGOMHEHMM ¥  MPOTHO3HPOBAHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
COCIMHEHUII B 3aBUCHUMOCTH OT CTENeHH
OKHCIICHHS ~ aTOMOB  (BbICIIasi,  HH3IIasi,
MIPOMEKYTOUHAS).

2. CocraBiieHUE D3JIEKTPOHHBIX YypaBHEHUH
MPOLIECCOB OKUCIEHHS M BOCCTAHOBJICHHS,
paccTaHoBKa KOX(PUIMCHTOB B ypaBHECHUU
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHON peaKINu
METOZIOM 3JIEKTPOHHOIO OajaHca M METOJIOM
MOJTypEaKIIH.

3. IlporHo3upoBaHue MOBEIECHUS METAIJIOB B
AIIEKTPOXMMHUYECKOM  cHucTeMe 1Mo HuX
MOJIOKEHUIO B Tabmuue  CTaHAapTHBIX
AIIEKTPOIHBIX MTOTEHIIUATIOB.

4. CocraBieHHE DJIEKTPOHHBIX YpaBHEHUMH
aHOAHOTO M KAaTOAHOTO  TPOIIECCOB,
NPOUCXOIIINX TpU paboTe XUMHUYECKOTO
HCTOYHHKA TOKa, npu KOHTaKTHOMN
AIEKTPOXUMHUYECKOU KOppo3uH, npu
ANIEKTPOJIN3€ BOAHBIX PACTBOPOB U 3aMHCh
obmrero pabouero ypaBHEHUs. XUMHUYECKHMA
HKCHEPUMEHT M0 MPOBEACHUIO 3JIEKTPOJIN3a B
1a00paTOPHBIX YCIIOBUSIX, OTIUYHNE
o0opynoBaHus TUISE AIEKTPOIUIHBIX
YCTaHOBOK B ITPOU3BOACTBEHHBIX YCIOBUSX.

5. CocraBrneHue 31€KTPOXUMUYECKON CXEMBI
rajibBaHU4eCKOro JJIEMEHTA, pacuer
ANEKTPOIHBIX TOTEHIHAIOB 0 YpPaBHEHMIO
Hepucra n snexrpoasmwkymeil cuibsl (3/1C)
raJlbBAaHUYECKOTO JIEMEHTA.

6. Pacuer macc (mns Ta3oB - 0OBEMOB)
BEIIECTB, BBIICISAIONIMXCS HAa JJIEKTPOAaxX B
Ipolecce IEKTPoiIn3a 1o 3akoHy Papajes.

Ixana OIICHUBAaHUA OTBE€TOB Ha BOIIPOCHI

[ITxana oneHuBaHug

Kputepuu oniennBanus

OOyuaromuiicsi TIyO0KO M COIEpKaTeNIbHO PACKPHIBAET OTBET HA

«OTangHO» KK TEOPETUYECKH BOMPOC, HE MOMyCTHB oOImmOoK. OTBeT
HOCHUT Pa3BEPHYThIN U MCUEPIIBIBAIOUIMI XapaKTep.

OOyyaromuiics B IIEJIOM PacKpbIBAET TEOPETUYECKUE BOIPOCHI,

«Xopomio» OJIHAKO OTBET XOTS OBl HA OJWH W3 HUX HE HOCHT Pa3BEPHYTOTO U

HNCYCPIBIBAOLICTO XapaKTEpa.

«Y,I[OBJ'IGTBOPI/ITGJ'II:HO»

OOyyJaromuiics B 1[EJIOM PaCKpPhIBACT TEOPETUICCKHE BOIIPOCHI U
JOTyCKaeT  pPsii  HETOYHOCTEW, (parMeHTapHO  pacKpbIBaeT
COJIEp)KAaHUE TEOPETHYECKUX BOMPOCOB MM HMX PACKPHIBAET
COJIepKaTeIbHO, HO JOMYyCKasl 3HAYUTEIbHbIe HETOYHOCTH.

«HeynoBneTBopUTEIBHO

OOyuaromuiicsi HE 3HAE€T OTBETOB Ha  IOCTaBJICHHBIC
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» | TCOPECTUYCCKHEC BOIIPOCHKHI.

8.2.2. Tembl a1 noKkIa10B (pedpepaToB)

1. AncopOeHThI U HOHHbIE OOMEHHUKH B MPOLIECCAX OUMCTKU MPUPOIHBIX U CTOUHBIX
BOJI.

. OCHOBBI KPUCTAIITIOXUMHUUYECKOTO IU3aiTHA.

. CBEpXKHCIIOTHI U CBEPXOCHOBAHUSI.

. KoopauHaunoHHbIe cOEMHEHNS] B COBPEMEHHOW aHAIMTUYECKON MTPAKTHKE.

. KoopinHanlMoHHbIE COEIMHEHUS B )KUBBIX OPTaHU3Max.

. Heoprannueckue 6romaTtepuaribl.

. Hanomartepuasbl Ha OCHOBE yIyiepoja.

. X¥IMHsI B HIHTEPECaxX YCTOMYMBOTO PA3BUTHUS, WIH «3€JIEHAD) XUMUSL.

9. MoHHBIE )KUJIKOCTH — HOBBIN KJIACC 3KOJIOTHYECKH YUCTHIX PACTBOPUTEIICH.

10. ®ynnepeHbl: METOIbI MOTYUYEHUS, OUUCTKA, CPEpbl TPUMEHEHUS.

11. YraepoaHbie HAHOTPYOKH: MOJyYEHHUE U CBOMCTBA.

12. BO3MOHOCTH ¥ IEPCIEKTUBBI KOMITBIOTEPHON XUMUHU.

13. 3051b-renp METOABI MOTYyUYEHUSI HEOPTaHMYECKUX HAHOMAaTEpUaJIoB.

14. T'ubpuanHble MaTEpUAIIbl 1 KOMIIO3UTHI HA OCHOBE HEOPTaHMYECKUX COEUHEHUH.
15. CoequHenust BHEApEeHUs B TpadUT: MOTyUYEHUE, CBOMCTBA, MPUMEHEHHE.

16. I'padiekc — MaTtepuan Ha OCHOBE IUCIIEPCHOTO rpaduTa: TEXHOJIOTHSI, CBONCTBA,
IIPUMEHEHUE.

17. YrnepoaHple BOJJOKHA — XUMUYECKHUE IPUHLUIIBI [I0JyYEHUs, IPUMEHEHUE.

18. CuHTeTHYECKHE U HAaHOAIMA3bl: TIOJy4YeHUEe, CBONCTBA, Chephbl MPUMEHEHHS.

19. Xumust nonMMEPHBIX MPOBOJHUKOB U AUICKTPUKOB.

20. [IppMmeHEHNE HEDNIEKTPOIUTOB B TEXHUKE.

0O JON DN b LI

2]1. XMMUYECKHUM KCIIEPUMEHT KaK METOJ HAy4YHOI'O MO3HAHHSI.
22. KoMnplOTEpHOE MOJIETMPOBAHNUE KAK YaCTh XUMUYECKOIO SKCIIEPUMEHTA.

[IIxana oneHnBaHUs

[lIxana oueHUBaHUA Kpurepuu onieHuBanus
OOyuaronuiicss TIyOOKO M COJEpKaTelbHO PaCKpbIBA€T TEMY
«OTan4HO» JIOKJIaja, He JAOMyCTUB OWMOOK. OTBET HOCUT pPa3BEPHYTHIH H

MCUEPIBIBAOIINN XapaKTep.

OOyuaromuiicsi B II€JIOM pacKpbiBaeT TEeMy JOKJIaaa, OIHAKO
«Xopormio» OTBET XOTA OBl HAa OJUH W3 HHUX HE HOCUT pPa3BEPHYTOrO0 U
MCUEPIIBIBAIOIIETO XapaKTepa.

OOyuaronuiicsi B IIeJIOM pacKpbIBaeT TeMy JOKJIaga U JOMYyCKaeT
psI HETOYHOCTEH, (parMeHTapHO pacKpbIBaeT COJEpIKaHHE
TEOPETUYECKHX BOMPOCOB WJIM MX PACKPBIBAET COJACPKATEIbHO, HO
JIOITyCKasl 3HAYUTEIbHBIC HETOYHOCTH.

«Y IOBIETBOPUTEILHO»

«HeynoBneTBopuTeIbHO

N OOyuaromuiicsi He Bia/ieeT BEIOPaHHOM TeMoi
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8.2.3. OueHo4YHbIE CPeICTBA OCTATOYHBIX 3HAHUI (TECT)

1. MakcuManibHOE YHCIIO HECTIAPEHHBIX 3JIEKTPOHOB Ha p-OpOUTAJISIX COCTABIISIET. ..
a)7; 6)3; B)4; 1)6.

2. DnexTpoHHas KOHPUrypaliys OCHOBHOTO COCTOSIHUS BaJ€HTHOTO HEPTETHUECKOTO
ypoBHs 3d°4s” cooTBETCTBYET HOHY...

a) Ni*"; 6) Cr*'; B) Mn*™; r) Fe*'.

3. Yncno HEUTPOHOB COBNAAAET C YUCIOM IIPOTOHOB B SIIpE aTOMa U30TOIA...

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

4. DneMeHT, 00pa3yIoIMii KUCIOTY ¢ Xumuueckoit ¢popmynoir H,D0s;, HaxoquTcs B
maBHoOU noarpynne  rpynnsl [ICO.

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

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

a) yObIBaeT; 0) U3MEHSIETCS MEPUOANYECKH; B) BO3pACTACT, TI') HE U3MEHSIETCS.

6. J1J1st MpOCTHIX BEUIECTB XapaKTEPHBI CIECTYIONINE TUITbl XUMUYECKOU CBSI3H...

a) UOHHAs W MeTajinyeckas; 0) KOBaJIGHTHAs HEMOJIApHAs U MeTallInyecKas; B)
KOBQJICHTHAsI HETIOJSIPHASI U MOHHAS;, T) KOBaJIEHTHAs MOJSPHAs U METAJUTMYECKasl.

7. B y351ax KpUCTAJUIMYECKOM PELIETKM HUTPAaTa HaTpUsl HAXOHATCH ...

a) aromsl Na, N u O; 0) wionsl Na” u NO;~; B) arombl Na u Mojiekyiasl NOy; T)
Mouiekyabl NaNQOs.

8. KHCITOTHBIMU SIBJIIFOTCS] THIPOKCHIBL. ..

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

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

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

10. dna maxoxaeHuss AS©os peakuun 2C,Hory + 5050 = 4COxr + 2H,00 crienyer
BOCIIOJIB30BaThCs (hOPMYIION ...

a) AS0s = AS° (COxn) + AS (H2O) - AS% (CoHa) - AS% (Oa);

0) AS®0s = 45% (COxm) + 285% (H2O00) - 28% (CoHa) - 58% (Oam);

B) AS9s = 45°% (COy) + 285°% (H2Op0) - 25% (CoHaw);

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

11. Jna momydenus 1132 x/lx temna mo peakuuu 2NOg + Our <> 2NOyp
(A:H°=-566 x]JI)x/M0nb) HEOOXOMUMO 3aTPaTUTh __ JUTpa(0OB) KUCIOPO/A.

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

12. TemneparypHblii K0O3(QPHUIHEHT CKOPOCTH PEAKIINHA XUMHUECKOH peakinu paBeH
2. IIpu oxmaxaennu cucteMsl ot 100 1o 80 °C ckopoCTh peakuuu

a) yMeHblaercs B 4 pa3za; 0) yBenuuMBaeTCs B 2 pas3a; B) yBEJIUUMBAETCS B 4 pasa;
') HE U3MEHSIETCH.

13. VYcimoBueM mpoTeKaHUs NOPSIMOM peakuuu TpH TMOCTOSHHBIX JaBICHUU U
TeMIlepaType SIBISIeTCS ...

a) A/G<0; 0)AG=0; B)A\G>0; 1)AS<O0.
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14. CornacHo ypaBHEHHIO TOMOT€HHON Xumudeckoil peakuuu 2HIy < Hayw + Joy ,
AH°<0, nist cMenieHus: paBHOBECHS B CTOPOHY MPOAYKTOB PEAKIIUUA HEOOXOAUMO ...
a) CHU3UTH TemrmepaTrypy; O) 100aBUTH KaTaiau3arop; B) I00aBUTH BOIOPONA; T)
YBEIUYUTH TEMIIEPATYPY.

15. CnaObIMU 3IEKTPOIUTAMU SABISIOTCA ...

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

16. Haubonpiiee 4uciao HOHOB oOpaszyeTcs MNpu Aucconranud 1 MoJb COJiH,
uMmerorien hopmyamy ...

a) (NH4);POs; 6)Na,CO;; B)Fex(SO4);; 1)Ca(HCOs),.

17. Ecnu ocmoTHyeckoe aaBieHue pactsopa 4,6 T e snexrponuta B 400 cM® BOIbI
npu temreparype 25°C cocrasuser 619 klla, To mMoisipHas Macca pacTBOPEHHOIO
BEILIECTBA paBHA r/monb. (OTBET yKa3aTh C TOYHOCTBIO JI0 LIEJIOro yucia, R=
8,31 Ixx/momnp-K).

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

18. YpaBuenue n = CRT, xapakrepusyroliee 3aBUCUMOCTh OCMOTHYECKOTO JIaBIICHUS
OT KOHIIEHTPALIMK PACTBOPA HEIIEKTPOIUTA U TEMIIEPATYPbI, HA3bIBAETCS 3aKOHOM ...
a) Bant-Todda; 6) Menneneera-Knaitnepona; B) boitns —Mapuotra; 1) Jlebas-
XIOKKEA.

19. YpaBHeHHe peaklny, NIPAKTUYECKHA OCYLUIECTBUMOW B BOJHOM PacTBOpE, UMEET
BH/I

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

6) NaNO; + HCI = NaCl + HNO;

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

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

20. PactBop rugpokcuna nutust umeet pH=12. Konuentpanus ocHOBaHUS B paCTBOPE
npu 100 % nuccounanu paBHa MOJIB/JI.

a) 0,005; ©6)0,01; B)O0,1; r)0,001.

21. [nsa wupaeanbHbIX pa30aBICHHBIX pPAcTBOPOB BEJIMYMHA KOHLEHTPALMU B
ypaBaenun pH= — IgCH" BbIpaxaercsi B ...

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

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

a) NaNOs; 0) K;Si05; B) AICI3; 1) NaNO..

23. Kakoe coenuHenue nonyvaercs npu rugponuse Na;PO, o nepBoit cTyneHu:

a) H;PO,; 6) NaH,PO,; B) NaOHPOs4; 1) Na,HPO..

24. B pactBope cepHOll KuciaoTbl oObemoM 0,5 m u koHuentpanuen 0,1 moinb/n
COIEP)KUTCS T pacTBOPEHHOIO BEILIECTBA.

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

25. Jlna mpurotoBnenusi 500 r pacTBopa ¢ maccoBoiu goiei cymbdara xamms 10%
HABECKY COJIM HEOOXOAMMO PaCTBOPUTb B T BOJBI.
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a) 400; 0) 50; B)475; 1) 450.

26. lns mpurotoBnenus 520 T ¢ MOJSUIBHOM KOHIIEHTparuein 1 Monb/Kr pacTBopa
NaOH TtpeOyercst T pacCTBOPEHHOTO BEIIECTBA.

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

27. BemecTBo, Ha MOBEPXHOCTH KOTOPOrO MPOUCXOAUT W3MEHEHHE KOHLEHTPALNUU
JPYroro BEUIECTBA HA3bIBACTCH ...

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

28. Kakas W3  TPHUBEACHHBIX  pPEAKIUH  SBISCTCA  OKHUCIHMTEIBLHOIO-
BOCCTaHOBUTEJIHHON?

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

0) CaCOs; + 2HCI1 = CaCl, + H,O + COx;

B) 2Ca+ O, =2CaO0;

r) CaO + CO, = CaCOs;

n) CaO + SO; = CaSOs..

29. Kakoe W3  yKa3aHHBIX  COCIMHEHUM  NPOSABISIET  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHYIO JBOMCTBEHHOCTH 3@ CYET aTOMOB yTiiepoja?

a) CO;6) CH4 B) Ho,COs; 1) COy; 1) CaCoOs.

30. B xakoM u3 npoueccoB MPOUCXOIUT BOCCTAHOBIICHUE?

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

r) NH; — N;; 1) N,O — HNO..

31. VYkaxure nporecc OKUCIECHUS

a) H.SO; — S;

0) S — H,S;

B) SO, — H,SOy4;

r) SO; — H,SOy;

n) H,SO; — SO..

32. CoctaBbTe ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIUd METOI0M
anektponHoro 6ananca: HCl + KMnO,; — Cl, + MnCl, + KCI + H,O

U YKaXHUTe crexuomeTpuueckuii koaguuuent H,O.

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

33. Ilpu paboTe Kakoro rajabBaHUYECKOI0 AJE€MEHTA NPOTEKAIOT MPOIECCHI:
Cd’—2e =Cd*, 2H +2 e =H,?

a) Cd | CdSO. | CuSO4 | Cu;

6) Mg | H.S0. | Cd;

B) Cd | H.SOs | Cu;

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

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

34. Kakoil MmeTasu1 Hellb34 MOJYyYHUTh 3JIEKTPOJIU30M BOAHOTO pacTBOpa coyu?

a) Zn; 0) Cu; B) Ag; 1) Ca; nm) Pb.
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35. [Ipu »smexTponm3e BOJHOTO pPacTBOpa COJIM Ha BJIEKTPOJAX BBIICISIOTCS
BOJIOPO/JI ¥ KUCJIOpo1. PacTBOp Kakoi coii MoABepraeTcs 3JAEKTPOIn3y?

a) NaCl; 6) CaBr,; B) NaClO4; 1) CuSOy; 1) CuCl.

36. Kakoli u3 mepeyuciaeHHbIX HMKE METAJIOB MOXET OBbITh HMCIOJIb30BaH B
Ka4eCTBE KaTOHOTO TMOKPHITHS HA METHOM H3/CIIUN?

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

37. Kakas yactuiia oOpa3yeTcsi Ha KaTOAHBIX Y4aCTKaX MPU KOHTAKTHOM KOPPO3HUH
Pb u Ag B kucnoii cpene?

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

38. YkaxuTe IpoayKT KOPPO3UU OIIMHKOBAHHOTO KeJje3a B CPE/Ie COSTHOM KUCIIOTHI.
a) Fe(OH),; 6)ZnCl,; 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 oIeKTpOXMMHYECKOM psAIy HANpsDKCHHWM ClieBa HAMpaBO  METaJUIbI
pacnoJiararorcs

a) 10 YMEHBIICHHIO JJICKTPOIHOTO MMOTEHITHANIA;

0) MO0 yBEIUYEHUIO BOCCTAHOBUTEIIbHBIX CBOWCTB;

B) TI0 YMEHBIIIEHUIO OKHCIUTEIBHBIX CBONCTB;

T') 110 YMEHBIIICHUIO BOCCTAHOBHUTEIILHBIX CBOWCTB;

1) TI0 YBEIMYCHUIO aTOMHOW MacCHhI.

Kntoy K Tectam:

Ne | IIpaBunbHbII Ne | IlpaBunbHbIi Ne | IIpaBunbubiii | Ne | IlpaBunbHbIN
BOI OTBET BOI OTBET BOI OTBET BOI OTBET
poca poca poca poca
1 0 11 B 21 0 31 B
2 B 12 a 22 a 32 r
3 a 13 a 23 r 33 B
4 a 14 a 24 r 34 r
5 B 15 a 25 r 35 B
6 0 16 B 26 r 36 hi|
7 0 17 r 27 0 37 it
8 a 18 a 28 B 38 0
9 0 19 a 29 a 39 B
10 B 20 0 30 B 40 r

Illkana oneHUBAHUSA Pe3yJabTATOB TECTUPOBAHUS

% BEpHBIX pelIeHu (0TBETOB) [Ikana olleHuBaHU
85-100 OTJIMYHO
70 - 84 XOpOIIO
50- 69 YAOBJIETBOPUTEIILHO
0-49 HEYJI0BJIETBOPUTEIBHO
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8.2.4 UnauBuayajbHblIe 321aHNUs (3aJaHUS HA
CAMOCTOSITEJIbHYIO PadoTy)

[Ipumep 3apanuii npuBeneH Huxe. [oaHBIA COOPHUK MAaTepUaiOB MPEACTABISAET
OTIEIIbHOE U3aHueE.

Nel
PaccuuraiiTe: a) MaccoBy0 J0JII0O PAaCTBOPEHHOTO BEIIECTBA; 0) MOJSPHYIO
KOHIICHTPAIIMIO; B) MOJIAPHYIO KOHIIGHTpAIlMIO DSKBHUBAJICHTa; T) TUTP. llo
MOJIYYCHHBIM JIAHHBIM TPOBEANTE XUMHUYCCKHH AKCIIEPUMEHT: IOJYYUTE PACTBOP
HY)KHOW KOHIICHTPAIlMK W TIPOBEPhTE KOHIICHTPAIIMIO PAcTBOpPA XUMHUYCCKUMHU
METO/IaMH TPY MTOMOIILK aPEOMETPa UM TUTPOBAHUS.

Bapuant | PacTBopeHnHoe BemecTBo Oo0bem
BO/IBI, MJI
¢opmyna Mmacca, r
1 H;PO, 18 282
No2

Jlns mpuBEEHHBIX B TaOJWIlE AJIEMEHTOB: a) u300pasutTe rpaduyecku (C

MOMOIIBI0O KBAHTOBBIX SYEEK) JJICKTPOHHYIO CTPYKTYPY aTOMOB B HOPManabHOM M
BO3OY)KAEHHOM COCTOSIHMMU; 6) cOCTaBbTe 3/IEKTPOHHblE GOPMYJbl A8 HOPMAJIbHOTO M BO36YXKAEHHOro
COCTOSIHMSA; B) 3anuiMTe Habop KBAHTOBbIX YMCEN AJ1 BaJIEHTHbIX 3JIEKTPOHOB (B HOPMAaJIbHOM MU
BO36YXXAEHHOM COCTOSIHUM); T) C MOMOLLBIO 3JIEKTPOHHOMN HOPMY/Ibl OMULLIUTE MECTOMOJIOXKEHUE S/IEMEHTA
B MepuoauyecKkoi cucteMe (nepuog, rpynna, NOArpynna) U npeckaXkmnte rnaBHble XMMUYecKne CBOMCTBa
(MeTann unu HeMeTan, cTeneHn oKUcAeHns, GopMy bl U XapaKTep OKCUA0B U TMAPOKCUAOB).

Bapuanrt DJIeMeHT
I I
1 Na P
Ne3

Onpenenure XxapakTep XMMUYECKON CBS3M MEXKY aTOMaMHU B MOJIEKYyJaX, THI
ruOpuau3anuu  opOuTaned UEHTPAIbHOIO aTroMa, HalWu4yhe O- U T-CBS3CH.
N300pa3ute cxemy MepeKpbiBaHUS OpOUTaell M MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKYI.

Bapuanrt Mouanekya

I |
1 AICl; | CLO

Ne4
Ha ocHoBaHuM cTaHIapTHBIX SHTANBIUN 00pazoBaHust AH s U aOCOIIOTHBIX
SHTpONUN S°p0s BEUIECTB OINpeaenuTe: a) TemioBoil sdpdexr AH®, u3MeHeHue
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sHTpornuu AS° u u3meHeHue cBo0o1HOM sHepruu [ no66ca AG® XUMUYECKON peaKIlui,
c/eJlaiiTe BBIBOJ O TEPMOJMHAMHYECKOW BEPOATHOCTH NPOTEKAHUS PEAKLUUU IPHU
CTaHJAPTHBIX YCJIOBUSAX; O) Temmeparypy, NpU KOTOPOH CHUCTEMa HAXOAMUTCS B
COCTOSIHUM XUMH4Yeckoro paBHoBecus (AG=0). PacueTsl mpoBecTH MO ypaBHEHUSIM
peakuuii, MPUBEAECHHBIM B TAOIUIIE.

Bapuant YpaBHeHHe peakuuu
1 CO + HzO(m):C02 + Hz
Ne5

Beruucnure: KOHCTaHTY paBHOBECHsS OOpaTHMOM pEakIdH, HCXOIHBIC M
PaBHOBECHBIC KOHIICHTPAIIUU KOMIIOHEHTOB B CHCTEMax (BEJIMYMHBI, KOTOPBIC HYKHO
BBIYUCIINTH, 0003HAUYCHBI B TAOJIMIIC Yepe3 X).

Bapuanrt YpaBHeHHe peaknuu Kp PaBHOBecHBIE Hcxonnbie
KOHIIEHTPAaNuH, KOHLeHTPALHH,
MOJIB/JI MOJIB/JI
[SO.] = 0,04 _
1 280, + 0, <> 2805 X [0,] = 0,06 cc((s(%): x’“
[SO;] = 0,02 S
Ne6

Onpenenure CTENEHb JUCCONMAIIMM ¢, KOHCTAHTY JUCCOMMANMH Ky,
KOHIIEHTpaIuio HOHOB Bomopoga [H'] m ruapokcua-uonoB [OH | (BenuumHBI,
KOTOPBIE HY>KHO OTPEIeNIUTh, 0003HaUCHBI Yepe3 x (p=11/mn)).

Konuenrpanust : [OH ],
Bapuant | BemecrtBo pacTBopa a Kce [H'], moats/o | &
1,7 -
1 CH;COOH 0,5M X 107 X -
Ne7

Hanuwume ypaenenus peakyuii euopoiuza 6 MONEKVIAPHOU U UOHHO-
monexyasapuou gopme. Paccuumaume pH u xonyenmpayuto ucxoOHou coau (Cue) C

yuemom 2uoponu3a no nepeoll Cmyneru (8eiutunsl, KOmopwle HYICHO Onpeoeiums,
0003HaueHbvl uepes X).

Bapuant YpaBHeHMe peakuuu pH me, MOUIB/T
K,CO; + H,O — 11 X
1 MIlClz + HzO — - -
A1C13 + Na2C03 + HzO — - -
Ne8
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(BeTMYMHBI, KOTOPBIE HYXKHO OMPEEIUTh 0003HAUECHBI Yepe3 X).

Onpenenurte MOJEKYJISIPHYI0 MacCy HEJJIEKTPOJIUTA, MAacCy PacTBOPEHHOIO
BEILIECTBA U PACTBOPUTENS, TEMIEPATypbl KPUCTAUIM3ALUA U KUIIEHUS PAacCTBOPOB

Mounexkyns
PacrBope Haz] Macca Macca " tip ¢ ticun
Bapu HHOE PacrBopu P Bellec | pacTBOpH P pacrs o pacrs
macca M pacTBOpHU pacTBOpHU
aHT BeIllecTB TeJb TBa TeJIst my, o opa, o opa,
BeLLEeCTBa, Teas, °C ° Teas, °C °
0 m;, T r C C
r/M0JIb
OeHso
1 ? x 0,512 100 55 5,29 - -
Ne9

PaccuuTaiiTe 0oOuIyI0 >KECTKOCTh BOJBI (MOJB/JI), COAeprKallell yKa3aHHbIE
conu. CrutlaHupyHTE SKCHEPUMEHT MO YCTAaHOBJICHHMIO >KECTKOCTH BOJBI MU €€
YMSITUCHHS] peareHTHBIM METOJIOM U METOJOM KaTUOHUPOBAHUS.

Bapuant Cosmm Macchl paCTBOPEHHBIX COJIel O0BbeM BOABI

1 Ca(HCOs),, Mg(HCO:;),, CaCl, 16,20; 2,92; 11,10 mr 0,151

Nel0
MeToioM HOHHO-3JIEKTPOHHOTO OajaHca COCTaBbTE YPAaBHEHUE U YKAXKHUTE
OKHCIIUTENb U BOCCTaHOBUTEINb B JaHHOW OBP. Onpenenute, B KaKOM HalpaBiICHUU
MOWIET TpOIeCC TMPHU 3aJaHHBIX B Ta0dnuie 3HaueHWsXx pH u  MomspHBIX
KOHIIEHTPAILIUSAX BEIIECTB.

Bapuanrt KonnenTpanus Bemecrs,

MOJIL/JT

IIpouecc pH

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

1 KMI’IO4 + FGSO4 + HzSO4 — 5

Nell
Hamumumre cxempl KAaTOZHOTO W aHOJHOTO TIPOIECCOB TPH DJIEKTPOJIH3E
pacTBOpa COJIM ¢ MHEPTHBIMH 3JIeKTpoaaMu. Paccumraiite Maccy (i raza — o0bemM
TIPY H.Y.) BBIJICJISAIONIETOCS Ha KaTO/Ie BEIISCTBA MIPH 3aJaHHBIX YCIIOBHUSX.

Bapu- Coab Cuna Bpems
aHT TOKa, A
1 Na,SO, 6 1,54
Nel2

30



CocraBpTe CXE€My TrajJbBaHUYECKOrO0 »BJIEMEHTa W3 JBYX I[OIY3JIEMEHTOB,
HAIMUIIIUTE ypaBHEHHE TOKOOOpa3yromieil peakiuu, paccuntaiire IJ1C u n3MeHeHne
cBoOoHOM sHeprun ['n66ca AG 11 COCTaBICHHOTO TaIhbBAHUYECKOTO AJIEMEHTA.

Bapuant KoHueHTpanusa KaTHOHOB
TOJIY?J1€MEHTOB, MOJIb/JI
NepBoOro BTOPOro
1 Zn/Zn* Ag/Ag'
0,01 0,02
Nel3

JIBa MeTasuia HaXOJSATCs B KOHTaKTe ApyT ¢ Apyrom. Kakoii u3 metamios OyaeT
KOpPPOAUPOBATh MpU MONAJAHUM HUX B AIIEKTPOIUTHYECKH MPOBOIALIYIO Cpemy?
CocTaBbTe CXeMy KOPPO3MOHHOI'O rajJbBaHUYECKOI0 3JIEMEHTA U YPABHEHMS pEaKLUU
AQHOJTHOTO OKHUCJICHUS U KaTOJAHOI'0 BOCCTAHOBJICHHUS.

Bapuanut | KonTakTupymomme Cpena
MeTaJLIbI 3J1eKTPOJINTA
1 Fe, Ag Bnaxub1i
BO3IYX

Ixana oueHUBaHUA

[IIxana oneHrBaHUA Kputepuu orieHuBanus

«OTIIMYHOY BBIMOJIHEHBI BCE 3aJIlaHKsI KOHTPOJIBHOM paboThI; paboTa BBITIOJIHEHA
B CPOK, O(pOpMIICHHE, CTPYKTypa ¥ CTHJIb PabOThI OOpa3IOBHIC;
paboTa BBIMOJHEHA CAMOCTOSATEIBHO, TMPUCYTCTBYIOT COOCTBEHHBIC
0000I1IeHNS, 3aKJTFOYEHHUS U BEIBOJIBI.

«Xopomo» TEeOopeTUYecKasi 4acTh M pacueTbl KOHTPOJIbHOI pabOThI BBIITOJIHEHBI
C HE3HAYUTEJIbHBIMH 3aMEYaHMUSMHU; paboTa BBIIIOJHEHA B CPOK, B
odopMIIEHUH, CTPYKTYpE M CTHJIE MPOEKTa HET I'PyOBbIX OMIMOOK;
pa0boTa BBINOJHEHA CaMOCTOSATENIBHO, MPUCYTCTBYIOT COOCTBEHHBIE
O606HIGHI/I$I, 3aKJIFOYCHUA W BBIBOJbI; IMPAaBHUJIBHBIC OTBECTHI HA BCC
BOIPOCHI C IOMOIIBIO MPENoaBaTessi IPH 3aLUTe PAOOTHL

«Y IOBJIETBOPUTEIILHOY BHIIOJIHEHHBIE ~ 33aJaHUs  KOHTPOJIBHOW  pabOThl  HMMEIOT
3HAYUTCIIbHBIC 3aMCYaHUs, pa60Ta BBIIIOJIHCHA C HApyUICHUCM
rpaduka, B o0QOpPMIICHHH, CTPYKTYpe U CTHiIE€ pPabOThI €cTh
HCOOCTAaTKU, pa60Ta BBIIIOJIHCHA CaMOCTOSATCIIBHO, IMPUCYTCTBYIOT
coOCTBEHHBIE 00OOIICHUS; OTBETHI HE Ha BCE BOMPOCHI MIPHU 3aIIUTE

paboThI
«HeynoBieTBopuTeNEHO 3a/laHHsl B KOHTPOJBHOW padoTe BBIMIOJHEHBI HE IMOJHOCTBHIO HIIH
» HEMPaBWIBHO; OTCYTCTBYIOT WJIH CJCNIaHbl HENPABUIIBHBIC BBIBOJIBI

u  0000meHus; odopmiaeHue pabOTBl HE  COOTBETCTBYET
TpeOOBaHUSIM; HET OTBETOB HA BOIPOCHI IPU 3aLUTE PAOOTHL.

8.2.5. Tembl i1 caMOCTOSATEILHOM PadOTHI CTYICHTOB

TeMBI 1J151 CAMOCTOSATEJILHOM Pa0d0OTHI:

1. 9J’ICKTpOHHOG CTPOCHHUC aTOMa N CUCTCMATUKA XUMHWYCCKHX 3JICMCHTOB.
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2. KBantoBomexanuueckas Mmojenb aroma. [Ipuniun [laynu u npaBuno XyHaa.
3. CTpoeHHE MHOTO3JIEKTPOHHBIX aTOMOB.
4. Xumuueckas cBsizb. OCHOBHBIE THUIIBI M XapaKTEPUCTUKU CBsA3U. KoBasleHTHas u
WOHHAas CBS3H.
5. 'mbGpuaun3zanusi, BUIbI, TeOMETPUS MOJIEKYII.
6. KommuekcHble cCOeTMHEHUS.
7. OcHOBHbIE BHUIbl B3aUMOJCHUCTBUSA MOJIEKYJ. CHIbI MEXKMOJEKYJSIPHOIO
B3auMoJencTBUA. BonmoponHass cBs3b. JOHOpPHO-aKUENTOPHOE B3aUMOIECHCTBHE
MOJIEKYI.
8. KommekcHbie coemuHeHus. Komrmiiekchl, KOMIUIEKCOOOpAa30BaTENM, JIMTAHIBI,
3apsi]l 1 KOOPAMHALMOHHOE YUCIIO KOMILJIEKCOB.
9. Xumus BemecTBa B KOHACHCUPOBAHHOM COCTOSIHUM. XHMHUYECKOE CTPOEHUE
TBEpAOro Tena. AMoppHOE COCTOSIHUE BEIIECTRA.
10. Kpucramel. Kpucraminueckue pemerku. XuMUdecKas CBsi3b B TBEP/bIX Teax.
11. Merannuyeckas CBA3b U METAJLIIBI.
12. Xrmu4deckast CBA3b B MOTYNPOBOJIHUKAX U IUDJICKTPUKAX.
13. XuMHuueckoe paBHOBECHE B TIE€TEPOreHHBIX cHucTemax. (PDa3zoBOE paBHOBECHE.
[IpaBuio das.
14. TloBepxHoctHble  siBiaeHUsA. CopOums.  AACOpOILIMOHHOE  paBHOBECHE.
['eTeporeHHbIE JUCIIEPCHBIE CUCTEMBI.
15. AccouunpoBaHHbIE U HEACCOIMMPOBAHHBIE JIEKTPOJIUTHI. CBOKCTBA pacTBOPOB
aCCOLMMPOBAHHBIX JJIEKTPOJIUTOB. AKTUBHOCT.
16. OcoGeHHOCTH BOJIBI KaK PACTBOPUTEIS. DICKTPOTUTHICCKAS TUCCOIMAINS BOJIBI
17. CrangapTHbIi BOIOPOAHBINA 3JEKTPO M BOAOPOAHAS IKAJIA TIOTEHIINAJIOB.
18. IloTeHumansl METAIUIMYECKUX, Ta30BBIX M OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
AIIEKTPOAOB.
19. MoHcenekTUBHBIE 3JIEKTPOIBI U CEHCOPBL. MeMOpaHbl 1 MEMOpaHHBINA MOTEHIIUAT
20. Koppo3ust noj aeiicTBUEM OJTyKIarOIIHNX TOKOB.
21. Mertoapl 3amuThl OT KOPPO3WHM: JIETUPOBAHME, DJIEKTPOXMMHYECKAs 3allMTa,
3aIUTHBIE TOKPBITHS.
22. '3MeHeHue CBOMCTB KOPPO3UOHHOM cpeibl. UHrMOMTOpBI KOppo3uu
23. DIEKTPOJIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMH AHOJIAMHU
24. DNeKTPOXUMUYECKHE FHEPTOYCTAHOBKU. DIEKTPOXUMUYECKHUE TIPE0Opa30oBaTEINH,
KOHJIEHCATOPHI.
25. DnexkTpoxuMHuueckas o0paboTKa METAIIOB. DJIEKTPOXUMUYECKUE TTOKPHITHUA.
26. OpraHuueckue MOJIUMEpPHbIE Marepuaibl. MeToabl MOJIYyYEeHHS MOJUMEPOB,
NOJINMEPU3ALMSL, TOTUKOHACHCALIHS.
27. CTpoeHue 1 CBOMCTBA MoJuMepoB. [IpuMeHeHne nmoammepos.
28. ®a3oBeie paBHOBECHs. J{narpaMma COCTOSAHUS BOJBI.
29. llennsie peakunn. POTOXUMUYECKUE PEAKLIUN
30. Komnouansie cucteMsl. JIucepcHOCTh U qucnepcHbie cucteMbl. Kiaccudukanus
JVCTIEPCHBIX CUCTEM.

IIkajia oueHUBaHUSA

[xana oneHUBaHUs | Kputepuu oreHMBaHMS
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«OTInIHO OOyyaromuiicss TIIYOOKO H COJCPKATCIBHO PACKPHIBAET TEMY
CaMOCTOSITENIFHOW paboThl, HE JAOMYCTHB OMMOOK. OTBET HOCUT
Pa3BEPHYTHIN M MCUEPIBIBAIOIINN XapaKTED.

«Xopomo» OOyuaromuiicsi B II€JIOM PacCKpbIBAET TEMY CaMOCTOSATEIbHOMN
paboThl, OJHAKO OTBET XOTS Obl Ha OJAWMH M3 HUX HE HOCHUT
Pa3BEpHYTOT0 M UCUEPIIBIBAIOLIETO XapaKTepa.

«Y IOBIETBOPUTEIIBHO» OOyuaromuiicss B LEJIOM PAacKpbIBAE€T TEMY CaMOCTOSTEIbHON
paboTel W JOMyCKaeT psAJ HETOYHOCTEeH, (parMeHTapHO
pPacKpbIBaeT COJEp)KaHUE TEOPETUUYECKUX BOIPOCOB WIH UX
pacKkpbIBaeT CoOJEp)KaTelbHO, HO JONMYyCKas 3HAaYUTeNIbHbIE

HETOYHOCTH.
«HeynoBneTBOPUTEIEHOY OOyyaromuiicss He BJIaJIee€T BRIOPAHHON TEMOH caMOCTOSTEIHHON
paboTsl
8.2.6. NupuBuayajbHble 3aaHUSA  JAJIs1  BbINOJHEHHUS PaCYETHO-

rpaguyeckoii padboTbl, KypcoBOi padoThI (IIPOEeKTA)

PI'P, KP u KII no gucuumnnnne «Xumus» padoyelt nporpaMMon U y4eOHbIM
IJIJAHOM HE ITPELYCMOTPEHBI.

8.2.7. TemaTuka 1es10B0il UTPbI

1. [Ipobnemuas curyarusi «lloaroroBka d2JeKTponHMTa [JIsi CBUHIIOBO-
KHCIIOTHOTO aKKyMyJaTopa». Heo0XoIuMo MpUTOTOBHTH PAaCTBOP CEPHOU KHUCIOTHI
3alaHHOM  KOHIIeHTparuu (10 3aJaHui0  TpernojaBaTens) W3 Ooiee
KOHIIEHTPUPOBAHHOTO pacTBopa. [[sl 3TOro HyHO BBITOJTHUTH COOTBETCTBYIOIINE
pacydeTsl, MPUTOTOBUTH PACTBOP, IMOJIB3YSICh XUMUYECKON MOCYAOW M pearceHTaMH B
COOTBETCTBHH C MIPaBUJIaMH, IPOBEPUTH PE3yIbTAT METOJAOM apEOMETPHH, TIPUMCHSIS
CTIIPaBOYHYIO JTUTEPATYPY.

2. IlIpobnemuas curyanus «Cobdepu XUT: monydeHne 3MeKTPUIECKON SHEPTUU
Opyd MOMOIIM XHMHYECKOIO HCTOYHMKA TOKa». I3 mpemsioKeHHbIX CpelCTB
(XuMHuecKkasi mocyza, peareHTbl) coOpaTh paOOTalOMMi TaIbBAHUYECKUN 3JIEMEHT,
onpeaenuts ero JJIC, paccuutars Teopernueckoe 3HaueHue IJIC, moib3ysach
CIPABOYHOM JINTEPATYpPOil, COCTABUTH CXEMY I'aJIbBAHUYECKOTO 3JIEMEHTA.

[Ikaaa oueHNBaHUA

[Ikasa oleHHBaHUSI Kputepun orieHHBaHuUsI
«OTIYHO» OOyyaromumiics TIyOOKO M COAECpPXKATEIbHO PACKPHIBACT TEMY
JICIIOBOM MTPBI, HE TONMYCTUB OMMOOK. OTBET HOCUT pa3BEPHYTHIN
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Y WCUEPIIBIBAIOILIAN XapaKTep.

«Xopouio» OOyuaromuiics B LEJIOM pPACKpPhIBA€T TEMY JEJIOBOM UIpBHI,
OJTHAKO OTBET XOTs Obl Ha OJIMH U3 HUX HE HOCUT Pa3BEPHYTOTO U
HCYEPIBIBAIOIIETO XapaKTepa.

«Y 1OBJIETBOPUTETIBHO» OOyuaromuiicss B 1IeJIOM pPACKpPBIBAET TEMY JI€JIOBOW HUIPBHl U
JIOMYCKAaeT psAd HETOYHOCTeH, (parMeHTapHO pPaCKpBIBAET
COJIEp’)KaHUE BOIIPOCOB WM MX PAaCKpBIBAET COJEPIKATENbHO, HO
JIOIIyCKasl 3HAYUTEJIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEIBLHO» OOyuaromiuiics He BiaieeT BHIOpAaHHON TeMOM AeT0BOI UIPhI
8.2.8. OHEHOYHBIE CPEACTBA INPOMEXYTOYHOI'O
KOHTPOJIA

Bonpocs! (3axanus) AJst 3a4uera:

1. CoBpeMeHHOE MpENCTABIEHUE O CTPOCHHHM aroma. J[BOWCTBEHHass NpUpoJa
AIEKTPOHA.

2. dusznyeckas WHTEpHpeTalys KBAHTOBBIX yucen (n, I, mi, m;) sHepreTHUECKuX
YPOBHEMU JIEKTPOHOB B aTOME.

3. Pacnipenenenue snekTpoHoB B aromax. I[lpunnun Ilaynu (orpanuyenue mno
pacrpeielieHu0 3JIeKTpOHOB Ha opoOutansix). [IpaBuno KiieukoBckoro (mpuHUHM
HauMeHbleld sHepruu). llpaBuno XyHaa (0 THOpsiAKE 3amoJIHEHUSI CBOOOHBIX
opOuTanei).

4. DnektpoHHble (popMynbl atoMoB. PacnonokeHue  3JI€MEHTOB ¢ §-, p-, d-, f-
OpOUTAJIIMU JIEKTPOHOB B IEPUOJAUUECKOMN TaOIHIIE.

5. CoBpemMenHast ¢hopMyJIMpOBKa Mepronueckoro 3akona. [lepuoanueckas cucrtema
J .. Menneneesa (mepuoipl, TPyIIbl, MOATPYIIbI).

6. OCHOBHbBIE CBOMCTBA aTOMOB (aTOMHBII paJnyc, SHEPrUsi HOHU3AIUH, CPOJICTBO K
AIIEKTPOHY, SJIEKTPOOTPUIIATENBHOCTD). [IeproIuyHOCTh CBOWCTB aTOMOB.

7. Metaimmet 1 HeMetaiuibl B [ICD. KuCIOTHO-OCHOBHBIE W OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB.

8. Ilpupoaa cun XUMHUYECKOTO B3aummoiercTBrs. OOpa3oBaHWe KOBAJICHTHON CBSI3H.
[TonsspHas v HenoJIsipHask KOBAJICHTHAA CBA3b. [{UMOJIBHBIN MOMEHT MOJIEKYJIBI.

9. CBoiicTBa KOBaJIEHTHOUN CBSI3U (IJIMHA CBSI3U, PHEPIrUsl CBSI3M, HACBHIIIAEMOCTh U
HaIPaBJIEHHOCTb CBSI3M).

10. CnocoObl mnepekpbiBaHUs 3JIEKTPOHHBIX OO0JaKOB MpU OOpa3oBaHUM G- U T-
cBs3eil. Kparable xumuueckue cBa3u. [ 'mbpuansaius aTOMHbIX OpOUTAIEH.

11. HNonHast cBs3b M €€ CBOHCTBa (HEHACHIIIAEMOCTh M HEHAIPaBJICHHOCTD).
HoHHbIE KPUCTALITUYECKUE CTPYKTYPHI.

12. JloHOpHO-aKUENTOPHBIA  MEXaHW3M  OOpa30oBaHUsS  KOBAJIEHTHOW  CBSI3U.
BonoponHas cBsi3b.
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13. Meranisl 1 ©X MECTO B MIEPUOJUYECKON cucTeme. MeTtainueckas CBs3b.

14. Owuranpnus. Buasl XUMHYECKHMX peaknuMid 1O TeIioBoMy  dddexry.
KonmdecTBeHHast XapakTeprucTrKa TeTioBOTo ¢ dexTa.

15. DOurponus, €€ n3MEHEHUsI B XUMUYECKUX ITporieccax. 1l 3akoH TepMOANHAMUKNY.
16. CobOonHas 3Heprusi I'mbbca kak KpUTEpUM CaMOIPOM3BOJIBHOTO MPOTEKaHUS
peakuuidi. DHTATBIUUHBINA U SHTPONUNHBIA (PaKTOPBHI.

17. Cxopoctb xumuyeckod peakuuu. DakTopbl, BIUAKONIME HA CKOPOCTh
XUMUYECKOU peakiuu (KOHIICHTpaIusl, TEMIIepaTypa, IPUCYTCTBUE KaTaIu3aTOPOB).
18. 3axon nerictBus macc. KoHCcTaHTa CKOPOCTH pEeaKIIuu.

19. DOueprus aktuBanus U €€ BIMSHUE HA CKOPOCTh XUMHUUYECKOTO ITPpoLIeCcca.

20. Ilonstme o karamuse. Bumbl kaTann3aTopoB (TOMOTEHHBIE U TE€TEPOTCHHBIE).
W3MeHeHne SHEpruy aKTUBAIIUU XUMUYECKOW peaKky MpU KaTalu3e.

21. XuMmuyeckoe paBHOBECHE B OOpaTHMbIX peakiusx. KoHCTaHTa XUMHUYECKOTO
PaBHOBECHSL.

22. CwmelieHne XMMHUYECKOTO PaBHOBECHS MO BO3ICHCTBHEM BHEIIHUX (PaKTOPOB.
[Tpuunmn Jle-IlaTense.

23.00mue mnoHsTUs O pactBopax. CrnocoObl BBIPAXKEHUSI COCTaBa PACTBOPOB.
PacTBOpMMOCTB BEILIECTB B BOJE.

24.DNIeKTPONUTHYECKAsT JTUCCOIMAIINS KHUCJIOT, IIENOYed W COJIed B BOJHBIX
pactBopax. Crenens auccormanuu. CUIbHbBIE U C1a0bIe AJIEKTPOIUTHI.
25.00eKTponuTHYECKass auccounanuss Bonabl. VOHHOE TPOU3BENEHUE  BOJBI.
Bogopoanelii moka3areiab M €ro 3HA4€HUs B KHUCJIOM, HEUTPAIbHOM M IIEITOYHOU
cpene.

26.1'uaponn3 BOOHBIX pacTBOPOB colieil. KoHcTaHTa U cTeneHb TuApoIu3a.
27.1loHsiTHE O KOJUIOUIHBIX pacTBOpax. [IoBepXHOCTHBIE SIBIECHUS.

28.Peakiiuu  okuciaeHus W BoccTaHOBIICHHS. CTENEeHb OKHUCICHUS XUMHUYECKHUX
aneMeHTOB. OKHCIHUTENbHbIE W  BOCCTAHOBUTEIIbHBIE CBOWCTBA aTOMOB B
3aBUCUMOCTH OT CTENIEHH UX OKUCICHUS. TUMUYHBIE OKUCIUTEIN U BOCCTAHOBUTEIH.
29.O1EeKTPOXMMUYECKUE SBIICHHUS Ha TPAHUIE METAUI - PACTBOP. OJNEKTPOAHBIE
MOTEHIMAIbl METa/UIOB. P MeTayuioB MO BEJIMYMHE CTAaHAAPTHOIO 3JIEKTPOIHOTO
MOTEHIIMAaa.

30. XuMUYECKME OCHOBBI JEHUCTBUS TajlbBAHUUYECKHX BJEMEHTOB. YCTPOWCTBO U
paboTa MeHO-ITUHKOBOTO AieMeHTa (semenTa Jlanuamsa-Akoon).

31.Posib XUMHYECKOTO SKCIIEPUMEHTA MPHU OTKPBITUH XUMUYECKUX UCTOYHUKOB TOKA.
O6opynoBaHue s oTydeHus dyeMenTa Januansa-Akoou.

32.TlonsiTue 06 3neKkTpoan3e. AHOJIHBIC U KaTOIHBIC MTPOIIECCHI TIPH SJICKTPOJIH3E.
33.0nekTpoin3 paciiiaBOB M BOAHBIX pacTBOpoB cousieil. HMcmnosb3oBaHue
pPacTBOPUMBIX  3JIEKTPOJOB TMpH padUHUPOBAHWM METAUIOB W  HAHECEHUU
raJlbBAHUYECKUX TTOKPBITHH.

34. TexHonorus NPOBEIEHUS 3JIEKTPOIHM3a B JaOOpaTOpUM M Ha MPOU3BOICTBE.
["anpBaHOMIACTHKA U TaJIbBAHOCTETHS.

35.XuMuueckass  CyIIHOCTb  OCHOBHBIX  BHJOB  KOPpPO3UM  (XMMHUYECKOM,
ANEKTPOXUMHUYECKON). OCHOBHBIE METO/IbI 3AIIUTHl METAJIJIOB OT KOPPO3HH.

36. 21EKTPOXUMUYECKUE OCHOBBI KATOJHOW U MPOTEKTOPHOM 3alIUThl METAJJIOB OT
KOPPO3UHU.
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37.11oHsATHE O )KECTKOCTH BOJIbI, KOJTMYECTBEHHAS XapaKTEPUCTHKA KECTKOCTH BOBI.
BpeMeHHas 1 OCTOsIHHAS )KECTKOCTh BOJIBI.

38. Meronpl yCTpaHEHHs] JKECTKOCTH. MeToauka NpOBEACHUS JOKCIEPUMEHTA
YMSITUEHHSI BOJbI, MCIOJb30BAHME PEAr€HTHOIO METOJa U MOHHOOOMEHHUKOB IS
YMSITUEHHSI BOJIbI HA POU3BO/JICTBE.

8.3. MeTtoanueckue MaTepuaJibl, ONpeAeJAoLMe NPoueIypPbl OLeHHBAHUSA
3HAHMH, YMEHHH, HABBIKOB U (MJIM) ONBITA JAeATEIbHOCTH, XaPAKTEPHU3YIOLIHX
Tanbl GopMHUPOBaAHUSA KOMIIETEHIUH

OCHOBHOH TIENIBI0 TIPOBENICHUS TMPOMEKYTOYHOW AaTTECTAllUU  SBIISACTCS
OTIPEJICIICHUE CTENEHU JIOCTIKCHHS IIeJied Mo y4eOHOW AUCIUIUIMHE WIH ee
pazaenam. OCyIIECTBISETCS 3TO MPOBEPKOW W OLEHKOH YPOBHS TEOPETUUYECKOU
3HAHWH, TIOJYYEHHBIX OOYYaIOMUMHUCS, YMCHHUS TPUMEHITh HX B PEIICHUU
MPAKTUYECKUX 3a7ad4, CTENEHU OBJAJEHUS OOYyYaroNIUMUCSA TPAKTUICCKUMHU
HaBBIKAMH M YMEHUSMH B 00beMe TpeOOoBaHU paboyeii IporpaMMel 10 JUCIUILUIHHE,
a TAaK)Ke UX YMEHUE CAaMOCTOSITEIbHO pad0OTaTh ¢ y4EOHOM JIUTEpaTyPO.

Opranuszaiuss MpOBEIEHUS MPOMEKYTOUYHON aTTecTalii periaMeHTHPOBaHa
«[Tonoxxernem 00 opraHu3anuyd 00pa30BaTEIBLHOrO TIpoliecca B  QeaepasbHOM
rOCy/IapCTBEHHOM aBTOHOMHOM 00Opa30BaTEIbHOM yUPESKIECHUH «MOCKOBCKHIA
MOJINTEXHUYECKUN YHUBEPCUTET)

8.3.1. Iloka3are/in OLICHUBAHUS KOMIETCHIUI HA Pa3jIMYHBIX 3TANAX MX
(opMupoBaHus, IOCTHKEHHE OOYYAIMIMMUCH IUIAHUPYEMbIX pe3yJbTAaTOB
o0y4yeHHs MO IMCUUILINHE

Kon u HaumenoBanue xkommnereHnuu YK-8. CnocodeHn co3gaBaTth M MOaJdep:KMBATh B MOBCETHEBHOM
SKM3HU U B NPodecCHOHATBLHON JesiTeIbHOCTH 0e30MacHble YCJIOBUSl SKU3HENesITeILHOCTH ISt
COXpaHeHHUs] MPUPOJHOH cpeabl, o0ecneyeHusl YCTOHYNUBOr0 pPa3BUTHUsSI 00LECTBA, B TOM 4HCJE NPH
yrpo3e U BO3HMKHOBEHUM YPe3BbIYANHBIX CUTYAllMH U BOEHHBIX KOH()JIUKTOB

Kpurtepuu onennBanus

OTCYTCTBUC UJIN
HCI0CTaTOYHOC
COOTBETCTBUEC CIICAYIOIUX

HENOJIHOE COOTBETCTBUE
CJIeIyIONINX 3HAHUM:
TEOPETUUYECKHE OCHOBBI

YaCTUYHOE
COOTBETCTBUE
CIEAYIOIMINX 3HAHUM:

Aran
(ypoBeHb)
HEYAOBJIETBOPUTEJIBHO | YAOBJIETBOPUTEIHLHO Xopoio OTJIHUYHO
3HATh OO6yJatommiics OO6yJatommmiics OO0yuaronmiics OO6yJatomtmiics
JEMOHCTPHPYET TOJHOE JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET

MOJIHOE COOTBETCTBUE
CIEIYIOUINX 3HAHUI:

TCOPCTUYCCKNUEC OCHOBBI

3HaHUIl: TeopeTHdIecKue 9KOJIOTHH, OCHOBHBIE TEOpETHYECKHE 9KOJIOTHH, OCHOBHBIE
OCHOBBI 3KOJIOTHH, 3aKOHBI B3aUMOJICHCTBUS | OCHOBBI 9KOJIOTHH, 3aKOHBI

OCHOBHBIC 3aKOHbI JKHMBBIX OPTaHU3MOB JIPYT | OCHOBHBIC 3aKOHBI B3aUMO/ICHCTBHS
B3aNMOJAEHCTBHUS KUBBIX C IpyroM H (aKTopamu B3aUMOICHCTBUS JKUBBIX OPTaHU3MOB
OPTaHU3MOB APYT C OKpYXaIOIIeH Cpepl; KHBBIX OPraHI3MOB JpYT € IPYTOM H
JIpYyroM U daKTopamu rJI00abHbIE TIPOOIEMEI JIPYT C IPYroM H (akxTopamu

OKpYy’Karouieit cperpl;
rJ100abHbIEe TIPOOIEMBI
OKpY>Karollei cpeipl;

OKpY>KaIOIIeH cpepl;
OCHOBHBIE (pr3HMKO—
XUMHYECKUE MTPOIIECCH

(axTopamu
OKpY>KalolIei cpebl;
ri100anbHbIe

OKpYXKaroulei cpebl;

rJ100abHbIE TIPOOIEMEI

OKpY>Karouiei cpenipl;
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OCHOBHBIE (hr3HMKO—
XMUMHYECKHE TTPOLECCHI
BO3JEUCTBUS
MPOMBIIICHHO—
TPaHCIIOPTHOTO
KOMIUIEKca Ha
OKPYKafoUIyo Cpely; O
HOPMHPOBaHUH KauecTBa
OKpY>KaloIIeH cpebl

BO3JCHCTBUS
MIPOMBIIIIICHHO—
TPaHCTIIOPTHOTO
KOMILJIEKCa Ha
OKPY’KaIOIIYIO CPEey; O
HOPMHUPOBAHHUU Ka4ecTBa
OKpY’KarloIIel cpeabt

IPOOIEMBI
OKpY>KalolIei cpeabl;
OCHOBHBIE (pHU3NKO—
XUMHUYCCKHUEC
MIPOIIECCHI
BO3JEHCTBUSA
TIPOMBIIITICHHO—
TPaHCIIOPTHOTO
KOMIUIEKCa Ha
OKPY>KaIOLIYIO Cpeay;
0 HOPMHUPOBAHUU
Ka4yecTBa
OKpY’Karolei cpeasbl

OCHOBHBIE (pr3HMKO—
XUMHYECKHE TPOLECCHI
BO3JICUCTBUS
MPOMBIIICHHO—
TPAHCIIOPTHOTO
KOMIUIEKca Ha
OKPY’KaroLIyo Cpeny;
0 HOPMHUPOBAHUH
Ka4yecTBa OKpYy’Karomei
cpeabl

yMeThb OOyuaronuiicst He yMeeT OOyuaromuiics OObyuaronmiics OO6yuatommiics
WM B HEIOCTATOYHOM JICMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTEIICHU YMEeT HEIMOJIHOE COOTBETCTBUE | YACTUYHOE MOJIHOE COOTBETCTBHE
BBIMOJIHATE: MPAKTUUECKH | CICAYIOIIUX YMECHUI: COOTBETCTBHUE CIIETYFOIIUX YMEHHIA:
HCTOJIb30BATh NPaKTUYECKU CIIeIYIOIIUX YMEHHUI: | MPaKTHYSCKH
NOJTy4YCHHbIC 3HAHUS B HCIIONB30BaTh MPaKTHYECKU HCIIONB30BaTh
06ﬂaCTI/I OKOJIOTHH, TMOJYUYCHHBIC 3HAHUA B HUCIIOJIB30BATh TMOJYUYCHHBIC 3HAHUA B
TUIAHUPOBATh U 00J1aCTH 9KOJIOTHH; MOJy4eHHbIC 3HaHUS | 00JACTH KOJIOTHH;
OCYIIECTBIISITh TUIAHUPOBATh U B 00JIaCTH KOJIOTUH; | TUIAHUPOBATH U
IKOJIOTUIECKHUE OCYIIECTBIISTH IUIAHUPOBATh U OCYIIECTBIISTH
HCCIeIOBAHMUS, IKOJIOTUIECKUE OCYIIECTBISATH IKOJIOTUIECKHUE
IKCIEPUMEHTHI, UCCIIeI0OBaHUS, 9KOJIOTUYECKHUE UCCIIeI0OBaHUS,
HaOJIoIeHNS, IKCIIEPHUMEHTBHI, HCCIIeI0BaHMS, IKCMIEPHUMEHTBHI,
00pabaThIBaTh, HaOoeHus, 9KCTIEPUMEHTHI, HaOIIOICHUS,
aHAIM3UPOBATH U 00pabaTbIBaTh, HaOJII0IeHNA, 00pabaThIBaTh,
HUHTEPIIPETUPOBATH AHaIU3UPOBATh U 00OpabaThIBaTh, AHAIM3UPOBATh U
MOJTyYeHHBIC Pe3yJIbTaThl, | WHTEPIPETHPOBATH aHaJIM3UPOBATh U MHTEPIPETHPOBATH
pa3nuuarh BUJIbI MOJTy4eHHBIC HUHTEPIPETHPOBATH MOJTy4eHHBIC
3arpsA3HEHUS pE3yJIbTaThl; PA3IUYaTh | MOJTYyYCHHBIC PE3yJIbTaThL; PA3INYATh
BUJIbI 3aTPSI3HEHUS PEe3yJIbTAThI; BUJIbI 3aTPSI3HEHUS
pasan4aTh BUIbI
3arpsi3HEHUS
Baagerb | OOyuaromutiics He Biageer | OOyuaromuiics Bnageer | OOydaronmmcs OO0yuatomiuiics
nin B HeﬂOCTaTO‘lHOﬁ B HCIIOJIHOM 061>eMe )41 JOITYyCKaroTCsA CBOGO[[HO MPUMEHSAECT
CTCIICHU BJIAZICCT: IIPOABJIACT HE3HAUYUTCIIbHBIC IMMOJIYYCHHBIC HABBIKU, B
COBPEMEHHBIMH METOJIAMH | HEOCTATOYHOCTh omuoKy, MOJIHOM 00beMe
W3yUYCHUsS] U COXPAHEHHUS BJIJICHUSI HABBIKAMU HETOYHOCTH, BJIaJIeeT HaBbIKAMU
OmopazHO0Opa3us; pabOTHI COBpEMEHHBIMH | 3aTPyIHECHUS, paboThI
HaBBIKAMH M METOJIaMU METOJIaMH U3YUCHUSI U YaCTHYHO BIaJeeT COBPEMEHHBIMHU
OLICHKH HKOJIOTUYECKOMN COXpaHeHHs HaBBIKaMH paboThI METOAaMHU H3yUYCHUS U
CUTYaIlH; METOJJaMU OGropa3HooOpassi; COBPEMEHHBIMHU COXpaHEeHHsI
DKOJIOTHYECKOTO HaBBIKAMU U METOJAMU METOJIaMH M3Y4eHHsT | Onopa3HooOpasus;
obecrieueHus OLIEHKH DKOJIOTUYECKON | M COXpaHeHHs HaBBIKAMH M METOJAMHU
MPOU3BOJICTBA U CHUTYaIlUH; METOJJAMHU Ouopa3Hoobpasus; OLICHKH
HMH)XEHEPHOW 3aIlUThI IKOJIOTUIECKOTO HaBbIKAMHU U IKOJIOTUIECKON
OKPYKAOIIEH CPEIBL. obecrieueHust METOJIaMH OLCHKU CHUTYaIlUH; METOJJAMHU
MPOM3BOICTBA U 9KOJIOTUIECKOU IKOJIOTUIECKOTO
HHKCHEPHOU 3alUThI CHTYalllH; METOAaMH | OOeCTIeueHUsI
OKpY>KaloIIeH cpebl 9KOJIOTUYECKOTO NPOU3BOJICTBA U
obecrieueHus VH)KEHEPHOH 3alUThI

IIpOU3BOACTBA U
WH)XEHEPHOM 3alllUThI

OKpY>Karoulei cpesibl

37




OKpY>Karollei cpeabl

Kox u namvenoBanue kommnereHuun OIIK-4. CnocofeH KOHTpoOJIMpOBaTHL U 00ecne4uBaTh
NMPOU3BOACTBEHHYIO U IKOJOTHYeCKYI0 0€30MaCHOCTh HA padounX MecTax

Kpurepuu oneHuBanus

ran
(YpoBeHb)
HEYAOBJIETBOPHUTEIBHO | YAOBJIECTBOPUTEIHLHO X0po1Io OTJIUYHO
3HATh OO6yuatormiics OO6yuatommmiics OO0yuaromuiics OOGyuaronuiics
JEMOHCTPHPYET IOITHOE JIEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
OTCYTCTBHUE WA HETIOJTHOE COOTBETCTBHE | YAaCTUIHOE MIOJTHOE COOTBETCTBHE
HEJOCTaTOYHOE CIIEIYIOUINX 3HAHUN: COOTBETCTBUE CIIeIYIOUINX 3HAHUN:
COOTBETCTBHUE CIEAYIOIIUX | OCHOBHBIE [TOJIOKEHHUS CJIEIYIONINX 3HAHUW: | OCHOBHBIC ITOJIOKEHHUS
3HAHMI: OCHOBHBIE COBPEMEHHO Teopuun OCHOBHBIE COBPEMEHHOH Teopuu
MOJIO’KEHHUSI COBPEMEHHOM | CTpOEHHS aToma, MIOJIOKEHHUS CTPOEHUS aToMa,
TEOPHUU CTPOCHUS aTOMa, XMMHUYECKOU CBS3H, COBPEMEHHOU TEOpUM | XMMHUYECKOMU CBSI3U,
XUMHYECKOH CBSI3H, SHEPreTUKU M KHHETHUKH | CTPOEHHS aToMa, SHEPIreTUKHU U
SHEPreTUKU M KHHETHKHI XUMHYECKUX PeaKIuii, XUMHAYIECKOH CBS3H, KHHETHKH XAMAYECKUX
XUMHYECKHUX peaKIuii, XUMHYECKOTO SHEPTEeTUKH U peaKuii, XMMIYECKOTO
XUMHYECKOTO PaBHOBECHS, | PAaBHOBECHS, TCOPHU KHHETHKHU paBHOBECHS, TCOPUH
TEOPHUH PACTBOPOB, PacTBOpOB, XUMHAYECKUX pPacTBOpOB,
JJIEKTPOXUMUH, & TAKKE JJIEKTPOXHMUU, & TAKKE | PEAKIIHIA, JJIEKTPOXHUMUH, a
OCHOBHBIE COEJIMHEHUS OCHOBHBIE COEJMHEHUS XUMHUYECKOTO TaKXKEe OCHOBHBIC
3JIEMEHTOB, HX 3JIEMEHTOB, HX paBHOBECHS, TEOPUU | COCTUHEHHUS
KJIacCcU(DUKAIHIO 1 KIaccuUKaIuio 1 pacTBOpOB, 3JIEMEHTOB, X
XUMHYECKHE XUMHYECKHE ANEKTPOXUMUM, a KIIacCU(UKAIIIO U
TIpEeBpAILCHIIS; BIISTHIEC MIPEBPAICHHS; BIUSIHAE | TAKXKE OCHOBHBIE XUMHYECKHE
Pa3THYHBIX XHMUYECKAX Pa3IMYHBIX XUMAYECKHX | COCAMHCHUS MIPEBpAICHIS,
COCIIMHECHUI HA OpPTraHW3M | COCIMHEHUH Ha AJIEMEHTOB, UX BIIMSIHUC Pa3IMYHBIX
YeJIOBEKA U OKPYKAIOIIYI0 | OpraHU3M YeJoBeKa U KJIaCCU(DUKAIUIO 1 XUMHYECKHX
cpelly; mpaBuia paboOThl B | OKPYKAIOIIYIO CPELy; XUMHUYECKHE COCJIMHEHUH Ha
XUMHYECKOH JJabopaTopun | mpaBuja pabOThI B MIpEeBPAILIEHUS; OpraHu3M YeJIOBeKa 1
XUMHAYECKOMH BIIMSTHHE PA3INYHBIX | OKPYKAIOIIYIO CPEeay;
nabopaTopun XAMAYECKHX mpaBuiIa paboOTHI B
COEIMHEHUI Ha XUMHUYECKON
OpTraHW3M 4YeJIOBeKa M | J1adopaTopuu
OKpY>KaIOLIyIO Cpeay;
mpaBuiia paboThl B
XUMHUYECKOU
naboparopun
yMeTh OOyuJatomnuiics He yMeeT OO0yJatomuiics OO0yuaronuiics OO0yuatomuiics
WM B HEJIOCTATOYHOM JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
CTETICHH YMEET HEMOJIHOE COOTBETCTBUE | YACTUYHOE MOJIHOE COOTBETCTBUE
BBITIOJTHSATE: ONPENETATh CIEeyIONINX YMEHUH: COOTBETCTBUE CIEeTyIONINX YMEHUH:
XUMHYECKHE CBOWCTBA OTIpeNIeNATh XUMHUUECKHE | CICTYIOUNX YMEHHUHA: | OIpeneisTh
SJIEMEHTOB M UX CBOWCTBA 3JICMEHTOB U OTIpeNeNATh XUMHYECKIE CBOMCTBA
COCIMHEHUH 110 WX COCTUHCHUH 110 XIMHIYICCKHE JJIEMEHTOB M UX

nonoxennto B [1CH, nx
BIIMSIHUE Ha CUCTEMY,
HaNpaBJIEHUE XUMUYECKUX
B3aMMOJICHCTBUMH,
KHCJIOTHO-OCHOBHOM
XapakTep Cpeasbl,
BO3MOJKHBIE TOOOYHBIC
TpoIiecchl (KOPPO3HOHHBIC
U JIp.) ¥ IPEIICKA3EIBATh UX
BJIMSHHC Ha
TEXHOJIOTHYCCKUI

nonoxxenuro B [1CH, ux
BIIMISIHUAC HA CHCTEMY,
HamnpaBJieHUE
XUMHUUYCCKUX
B3aMMOJICHCTBUMH,
KHCJIOTHO-OCHOBHOM
XapakTep Cpensbl,
BO3MOYKHBIC TTIOOOUHBIC
MPOLIECCHI
(KOpPO3UOHHBIC U JP.) U
MPEICKAa3bIBATh MX

CBOICTBA 3JIEMEHTOB
1 UX COeTUHEHUH 110
nonoxxenuto B [1CO,
WX BIMSHHE Ha
CUCTEMY,
HaTpaBJICHUE
XUMHUYECKHX
B3aMMOICHCTBUM,
KHCJIOTHO-OCHOBHOM
XapakTep CPebl,
BO3MOXHBIE

COCAMHEHUH 110
nonoxenuro B [1CH, ux
BIIUSTHUE HA CUCTEMY,
HampaBJieHUE
XUMHYCCKUX
B3aMMOJICHCTBHI,
KHCJIIOTHO-OCHOBHOM
XapakTep Cpeasbl,
BO3MOXHBIE TIOOOYHBIE
MIPOLIECCHI
(KOPPO3UOHHBIC U JIP.)
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MIPOLECC, OKPYKAIOIIYIO
Cpely U uelloBeKa,
npenjaratb CocooObl
3allUThI OT HUX, a4 TAKXKC
MIPUTOTABIINBATh PACTBOPHI
HY>XHOW KOHIICHTPAIN!
OTIPEETATH €€ JII0ObIM
JOCTYITHBIM METOJIOM
(TMTpOBaHME, C TIOMOIIBLIO
apeoMeTpa u T.1.),
u3MepaTs pH BoaHbIX
PacTBOPOB 3JIEKTPOIUTOB

BIIMSTHHE Ha
TEXHOJIOTHUECKUI
MpoIIecC, OKPYKAIOIIYIO
Cpely U 4YelloBeKa,
MpeIaraTh CIoco0bl
3aIIMUTHI OT HUX, & TAKXKe
TIPUTOTABJINBATH
pacTBOPHI HY>KHOH
KOHLICHTPAINU
OTIPEZICTISATH €€ JII0ObIM
JOCTYITHBIM METOJOM
(TuTpoBanue, ¢
MOMOIIIBIO aPEOMETPa U
T.J1.), u3Mepats pH
BOJIHBIX PaCTBOPOB

TOOOYHBIE TTPOIIECCHI
(KOppO3UOHHBIC U
Ip.)u
MPEACKA3BIBATh UX
BIIMSTHHAE HA
TEXHOJOTUYECKUI
Tporiecc,
OKpPY>KaIOLIyIO Cpeny
U YeIloBeKa,
npeasiarath crocoObl
3alIMThI OT HUX, a
TaKxKe
MIPUTOTABINBATh
pacTBOpBI HY>)KHOH
KOHIICHTPAILlUH U

U TPENICKa3bIBaTh UX
BIIMSIHUE Ha
TEXHOJIOTUYECKUI
mpoiiecc,
OKPY’KalOUIyI0 Cpeny H
4eNoBeKa, IpeaIaraTb
CIIOCOOBI 3aIINTHI OT
HUX, a TaKXKe
MPUTOTaBIIUBATh
PacTBOPBI HY>KHOU
KOHIIEHTPAIIH U
OTIPEJICIIATH €€ JII0OBIM
JIOCTYITHBIM METOJIOM
(TuTpoBanue, ¢
MTOMOILBIO apEOMETpa U

XUMHUYECKUX peaKiuii,
pacuera KOHLEHTpauuil
PacTBOPOB M KOJIUYIECTB
pearupyromux u
00pa3yIOIIUXCsI BEMICCTB
MO0 XUMHUYECKOMY
YpaBHEHHIO, pacueTa
MOKa3aTessi KHCIOTHOCTH
cpensl, pacueta DJIC u
OKHCITUTEIHHO-
BOCCTaHOBHTEIIEHBIX
MTOTCHITAJIOB PEAKIIHI

TepMOJMHAMUYECKUX
XapaKTePUCTUK
XHUMHYECKHX PEaKLuii,
pacyeTa KOHICHTpaLHUii
PacTBOPOB M KOJIHUYECTB
pearupyoImx u
00pa3yIOIIMXCsI BEIICCTB
M0 XUMHUYCCKOMY
YpaBHEHUIO, pacyeTa
HOKa3aTelst KUCIOTHOCTH
cpensl, pacuera JJIC u
OKHUCIUTETBHO-
BOCCTaHOBHUTEBHBIX
MOTEHIIUAJIOB peakLuil

HaBBIKaMH pabOTHI C
METOZaMH pacdera
KHHETHYECKUX 1
TEPMOANHAMHYECKIX
XapaKTEPUCTHK
XUMUYICCKHUX
peakuui, pacuera
KOHIICHTpalui
pPacTBOpOB H
KOJIMYECTB
pearupyromux u
00pa3yronxcs
BEIIECTB M0
XHUMHUUYECKOMY
YpaBHEHHMIO, pacyera
ToKa3aTens
KHUCIOTHOCTH CPEJHI,
pacuera D/1C u
OKHUCITUTEIBHO-
BOCCTaHOBUTEIEHBIX
MOTEHIIMAJIOB
peakuuii

JJIEKTPOIUTOB OTIPENICIISATH €€ T.J1.), u3Mepsats pH

JFOOBIM JTOCTYITHBIM BOJIHBIX PAaCTBOPOB

METOIOM 3JIEKTPOJIMTOB

(TuTpoBaHuUe, C

MTOMOIIIBIO apEOMETpa

U T.7.), m3MepsaTh pH

BOJIHBIX PaCTBOPOB

AIIEKTPOJIUTOB

BJIaJlEeTh OO6yuatommiicst He Bianeer | OOydJaronuiics Biageet ObyuaronmMces OO6yJatommmiics

WX B HEJOCTATOYHOM B HEIOJHOM O00BbeMeE U JTOITY CKAIOTCS CcBOOOTHO IPUMEHSIET
CTEIICHH BIIAJICET: TPOSIBIISCT HE3HAUYUTCIIbHBIC MOJTyYCHHBIC HABBIKH, B
METOJJaMH pacyera HEJ0CTaTOYHOCTD OIIINOKH, MOJIHOM 00beMe
KHHETUYECKUX U BJIaJICHUS HaBBIKAMU HETOYHOCTH, BlIajieeT HaBbIKaMHU
TepMOI[I/IHaMI/I’-IeCKI/IX pa60T1>1 C ME€TogaMu 3any)1HeHI/IH, pa60TI)I C MEeTOaaMu
XapaKTepI/ICTI/IK pvaeTa KHHCTUYCCKUX U YAaCTUYHO BJIagcCT pvaeTa KHHCTUYCCKHUX

Y TEPMOAMHAMHYECKUX
XapaKTePUCTHK
XUMHYECKUX PeaKIuii,
pacdeTa KOHIICHTpanuit
pPacTBOpOB U
KOJINYECTB
pearupyronmux u
obpa3zyrommxcs
BEIIIECTB 110
XUMHYECKOMY
ypaBHEHHIO, pacdyera
moKasares
KHUCJIIOTHOCTH CPEJIbI,
pacuera D/IC u
OKHUCITUTEIBHO-
BOCCTAHOBUTCIIbHBIX
MOTEHIIMAJIOB PeaKIUn

8.3.2. MeToanka OeHUBAHMS Pe3yJIbTATOB MPOMEKYTOYHOM aTTeCTAlMU
[lokazaremsaMu OLICHMBAHMSA KOMIIETEHLUHMW HAa J3Tane MPOMEKYTOYHOU
aTTeCTallMM M0 JUCHUIUIMHE «XHUMHS» SBISIOTCS pe3yJbTaThl OOYyYEHHUsS 110
JUCLUIUINHE.
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OueHoYHbBI JUCT Ppe3yabTATOB 00y4eHHS M0 TUCHUILIHHE

YpoBeHb
K c(hOpMUPOBAHHOCTH
ot 3HaHHS Ymenns Hasrpikn KOMITETESHIINH Ha
KOMITETCHIIUHU
JaHHOM 3Tare /
OILICHKA
OCHOBHBIE OTIPENeNATh METOAaMH pacdera
MTOJIOYKEHHS XUMHYECKHE CBONCTBA KHHETHYECKUX U
COBpeMeHHOﬁ 3JICMCHTOB U UX TepMOI[I/IHaMI/I‘-IeCKI/I
TeOpI/II/I CTpOeHI/IH COC}II/IHCHI/Iﬁ 10 X XapaKTepI/ICTI/IK
aToMa, XuUMH4YecKoi | monoxxkeHuro B [ICD, ux | XHUMHYECKHX
CBSI3H, PHEPTETHKHU ¥ | BIUSHHUE Ha CUCTEMY, peakmmii, pacueTa
KHHETUKHU HaTIpaBJICHUE KOHIICHTPAITHA
XUMHUYECKHX XUMHYECKHX pPacTBOpPOB H
peakuui, B3aUMMOCHCTBUH, KOJIMUYECTB
XUMHYECKOTO KHCIIOTHO-OCHOBHOM pearupyroImx u
PaBHOBECHSI, TCOPUHU | XapakTep Cpepl, 00pa3yroNmxCcst
PacTBOpOB, BO3MOJKHBIE TIOOOYHBIE BEIIECTB 110
AIIEKTPOXUMHH, a | TPOIECCHI XUMHYECKOMY
TaK¥Ke OCHOBHBIE | (KOPPO3MOHHBIC U [Ip.) U | YpaBHEHHIO, pacdyera
COCAUHCHUS MPeCKa3bIBATh X ITOKa3aTes
OIIK-4 3JIEMEHTOB, HX | BIMSHHE Ha KHUCJIIOTHOCTH CPEJIFI,

KJIacCU(PUKAMI0O ¥ | TEXHOJIOTHYECKHUH pacuera OIC u
XUMHYECKHE MPOIIECC, OKPYKAOIIYID | OKHUCIUTEIBHO-
MIpeBpaIlCHHS; Cpe/ly U YellOBeKa, BOCCTaHOBHUTEIBHBIX
BIINAHUC paSJ'II/I‘-IHI)IX Hpe}lﬂaFaTB CHOCO6I)I IIOTCHIIMAJIOB
XUMHUYECKHX 3aIUTHI OT HUX, & TAKXKE | PeaKIuit
COCUHCHUIN Ha | TIPUTOTABINBATH
OpTaHW3M YeIIOBEKa | pacTBOPHI HYKHOU
i OKPYKAIOMNIYIO | KOHICHTPAIHU 1
cpeny; MpaBHia | OMPEACISTH €€ TFOBIM
padoThHI B | JOCTYIHBIM METOJIOM
XUMHUYECKOU (TutpoBanue, ¢
nabopaTopuu MTOMOIIIBIO APEOMETPa U

T.1.), u3MepsaTh pH

BOJIHBIX PaCTBOPOB

JJICKTPOJINTOB;
OreHka no JUCIUILIMHE (CpeaHee apuMeTHIECKOe)

Ouenka 10 AWCIUIUIMHE 3aBUCHUT OT YPOBHSA  C(HOPMHUPOBAHHOCTH
KOMIICTCHIINN, 3aKPEIUVICHHBIX 3a JIUCIHHUIUIMHOW M TIPEACTaBIIIeT COOOM cpeaHee
apu(METHIECKOE OT BBICTABIICHHBIX OIIEHOK IO OTJSIBHBIM pe3yJibTaTaM OOydeHUs
(3HaHMs1, yMEHUS, HABBIKH).

OleHKa «3a4TEHOY» BBICTABIISAETCS, €CIU CpeHee apu(PpMEeTHISCKOEe HaXOIUTCS
B uHTepBasie oT 2,4 no 5,0. OueHKa «HE 3a4TE€HO» BBICTABIISIETCS, €CJIU CpEJHEE
apumeTnueckoe HaxoauTcs B uHTepBasie ot 0 o 2,4.

[TpomexyTounast arrecranusi o0ydaromuxcsi B GopMe 3a4eT MPOBOJUTCS IO
pe3yibTaTaM BBIMIOJHEHUS BCEX BHJIOB Y4eOHOW paboThl, MNpPeayCMOTPEHHBIX
Y4EOHBIM IJIAHOM IO JUCHMIUIMHE «XHUMHS», MPU 3TOM YUUTBHIBAIOTCS PE3YJIbTaThI
TEKYyIIEro KOHTPOJISI yCIIEBAE€MOCTH B TedyeHue cemectpa. OlleHKa CTeneHu
JOCTUKEHUS 00yYaIOIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHUsI 110 JTUCIUILINHE
MPOBOJIUTCS TpEnojaBaTeiaeM, BEAYIIUM 3aHATUS MO JUCHUIUIMHE METOJ0M
DKCIEPTHOM OUEHKHU. [lo mToramM MpOMEXKYTOYHOW aTrTecTaldud MO JUCHUIIIMHE
BBICTABIISICTCS OIICHKA «3aUYTCHOY, UJIN «HE 3aU4TCHOY.
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Ixana
OLICHUBAHUSA

Onucanue

BoinonHens! Bce BUbl yueOHOM paboThl, IPEeIyCMOTPEHHbIE YUYEOHBIM IIJIAHOM.
CTyneHT 1EMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHH, HABBIKOB IPUBEJCHHBIM B
TabiMuax Iokasareseil, omepupyer NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMHU,
3auTeHo HaBbIKaMU, [IPUMEHSET UX B CUTYalUsX MTOBBIIICHHON CII0KHOCTU. [Ipu 3TOM MOryT
ObITh JONYIIEHbl HE3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPyJHEHHUsS Mpu
AHAJIMTUYECKUX  ONEepalusaX, IEpeHoce 3HAaHWM W YMEHMM Ha HOBBIE,
HECTaHJapTHBIC CUTYyal1H.

He Bemonnen oguH win Oosnee BHIOB Y4eOHOW pPabOThI, MPEITyCMOTPEHHBIX
yueOHbIM MIaHoM. CTyAEHT AEMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HaHUM,
YMEHUM, HaBBIKOB MO0 JTamaM (YpoBHSIM) CGHOPMHPOBAHHOCTH KOMIIETEHITUH,
JIOMYCKAIOTCSl 3HAYUTEIbHbIE OUIMOKU, MPOSBIAETCS OTCYTCTBUE 3HAHHUM, YMEHHUH,
HaBBIKOB T10 PS/Iy MOKa3aTeJeH, CTyICHT UCTIBITHIBAET 3HAYUTEIBHBIC 3aTPyIHEHHUSI
IIpu ONICPpUPOBAHNHU 3HAHUAMU U YMCHUAMU ITPHU UX IICPCHOCC HAa HOBBLIC CUTYyallHHU.

He 3aureno

9. DuekTpoHHasi HHPOPMALMOHHO-00pa3oBaTeIbHAs cpeaa

Kaxkapin obyyarowmmnca B TedeHme Bcero nepmoaa obydyeHms obecnevymBaetcs
WHAVMBUAYA/IbHbIM HEOrPaHUYEHHbIM AOCTYNOM K 31EKTPOHHOM MHPOPMALMOHHO-
obpa3oBaTenbHOM cpefe Yebokcapckoro WHCTUTYTa (dmamana) MOCKOBCKOro
NOJINTEXHNYECKOTO YHMBEPCUTETA M3 IIOOON TOYKU, B KOTOPOM MUMeEEeTCs AO0CTyn K

MHPOPMALIMOHHO-TENIEKOMMYHUKALMOHHOMN ceTn  «VIHTepHeT» (panee - ceTb
«MIHTEepHEeT»), Kak Ha TeppuTopun pununana, Tak 1 BHe ee.
DNIEeKTpOHHas WMHGOPMaLMOHHO-0bpa3oBaTesibHass cpefla - COBOKYMHOCTb

MHPOPMALMOHHBIX U TENEKOMMYHUKALMOHHBIX TEXHOIOTUIM, COOTBETCTBYHOLMX
TEXHOJIOTMYECKUX  CPeACTB,  obecrneyMBalWMX  OCBOEHMEe  Ooby4varomMumcs
obpaszoBaTeibHbIX MPOrpaMMm B MNOJIHOM 06bEME HE3ABMCUMMO OT MeCTa HaxoXaeHUs
obyyvatomxcs.

DNeKTPOHHas MHPOpMaLMOHHO-0bpa3oBaTesibHasA cpefa obecneynBaeT:

a) AOCTYN K y4e6HbIM naaHaM, paboynMm nporpaMmmMam gmcumuniavH (Moaynen),
NPaKTUK, INEKTPOHHbLIM Y4YeOHbIM U3AAHUAM U 3JIEKTPOHHbIM 06pasoBaTe/IbHbIM
pecypcaM, yKasaHHbIM B paboymx nporpaMMax AUCUMNAMH (Moaynen), NpaKTUK;

6) dopMMpOBaHME INEKTPOHHOrO MopTdhoano obyyatoulerocs, B TOM yucie
COXpaHeHue ero paboT 1 oLEeHOK 3a 3TK paboThl;

B) ¢uKcaumio  xoaa  obpasoBaTeNbHOro  npolecca,  pesynbTaToB
NPOMEXKYTOYHOM aTTecTalMmn U pe3yibTaTOB OCBOEHUSA NPOrpaMMbl baKasaBpuara;

r) npoBeAeHMe y4ebHbIX 3aHATUIN, MPOLLEAYP OLLEHKU pPe3ynbTaToB 0byyeHus,
peanu3aumns KOTOopbIX NpeycMOTPeHa C NMPUMEHEHMEM 3/IEKTPOHHOIO OOy4eHMs,
JMNCTAHLUMOHHbIX 06pa3oBaTe/IbHbIX TEXHOJIOTUN;
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[l) B3auMoAencTBue Mexay y4yacTHMKamMm o6pasoBaTe/IbHOro npouecca, B ToM
YUC/ie CUHXPOHHOE WU (M) aCMHXPOHHOE B3aMMOJENCTBMS MOCPEACTBOM CETU
«NHTEPHET».

OYHKUMOHUPOBAHNE  SNEKTPOHHOM MHPOPMaLMOHHO-0Opa3oBaTE/IbHOMN
cpefbl  obecneynmBaeTcs COOTBETCTBYHOLWMMU  cpeacTBaMU  MHPOPMALIMOHHO-
KOMMYHUKALUMOHHbLIX  TEXHOJIOTMM U KBanudukaumenm  paboTHUKOB, ee
NCMONb3YOLUX N NOAAEPXKNBAIOLLMX.

@OYHKUMOHUPOBAHNE  SNEKTPOHHOM MHPOpPMaLMOHHO-0Opa3oBaTe/IbHOMN
cpefibl COOTBETCTBYET 3aKOHOAATENLCTBY Poccuiickon ®epepaumu.

OcHoBHbIMUK cocTaBasowmmMmn INOC puanana asnaroTca:

a) CcalT WHCTUTYTAa B CE€TUM VIHTEpHET, pacro/ioXKeHHbIM Mo ajpecy
www.polytech21.ru, https://chebpolytech.ru/ Kotopbiit obecneumnBaer:

- poctyn oby4yalowmxcd K y4yebHbIM nsaHaM, paboyMm nporpamMmam
OUCUMMJIMH, NPaKTUK, K WU30aHUAM  INIEKTPOHHbIX OUOIMOTEYHbIX CUCTEM,
3/IEKTPOHHLIM MHPOPMALIMOHHBIM N 06pPa30BaTE/IbHbIM pecypcaM, YKasaHHbIX B
pabounx nporpammax (pasgenbl camta «CBegeHnss o6 obpa3oBaTe/ibHOM
opraHmsaummn»);

- ”THPopMMpoBaHMe obyyarLmMxXCcs 060 BCEX M3MEHEHMAX Y4eOHOro npoLecca
(HoBOCTHas NeHTa calTa, IeHTa aHOHCOB);

- B3aUMOJENCTBME MeXAay Y4YaCcTHMKaMKM 06pa3oBaTesibHOro mnpoLecca
(noppaspensl canTa «3a4aTb BONPOC AUPEKTOPY »);

6) oduuManbHble 3/IEKTPOHHbIE ajpeca MoApasfeNeHnit n COTPYAHUKOB
MHCTUTYTA C SAHpeKc-goMeHoM @polytech21.ru (cMMCOK KOHTAKTHbIX [AAHHbIX
nogpasaeneHun Punmnana pa3melleH Ha opuumanbHOM camte duamana B pasgene
«KOHTaKTbl», CMUCKM  KOHTAKTHbIX  OOUUMANbHBIX  INEKTPOHHbIX  JAaHHbIX
npenojaBaTesielt pasMelleHbl B noapasgenax «Kadepapbl») obecneymBarot
B3aMMOAENCTBUE MEXAY YHaCTHMKaMKN 06pa30oBaTe/IbHOro NpoLLecca;

B) JIMYHbIN KabuHeT obyyvatolleroca (noptdponmno) (Bxon B JIMYHbIN KaBUHET
pasMelleH Ha opuumanbHOM cante Punmnana B pasaene «CTyaeHTy» noppasgene
«INIEeKTPOHHas UHdOpPMaLMOHHO-06pa3oBaTe/ibHas cpeda») BKAOYaeT B cebs
noptdo/IMO  CTYAEHTa, INEKTPOHHbIE BEAOMOCTU, PEUTUHI CTYJEHTOB WU
obecneynBaer:

- ¢ukcaumio  xoaa  obpasoBaTeNbHOrO  Mpouecca, pes3y/ibTaToB
NPOMEXXYTO4YHOM aTTecTalmMm N pe3yabTaToB OCBOEHUS 0Opa3oBaTe/IbHbIX NMPOrpamMmm
obyyarowmmumcs,

- dopMUpPOBaHNE INEKTPOHHOrO NOpPTPoaMOo obyyarowerocs, B TOM 4Ymcne ¢
COXpaHeHue paboT obyyaroLLerocs, peLeH3mn U OLEHOK Ha 3TK paboTsl,

) 3NEKTPOHHble OGUGAMOTEKWN, BKJIKOYAOWME I/IEKTPOHHbIE  KaTasoru,
NOJIHOTEKCTOBbIE AOKYMEHTbI U obecneynBatome AOCTYn K y4eOHO-METOAUYECKUM
MaTepuanaMm, BbIMYCKHbIM KBaUPUKALIMOHHBIM paboTaM 1 T.4.:

YeboKcapcKoro MHcTUTyTa (pmnamana) - «MPEUC»
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[1) 3N1eKTPOHHO-6nbAnoTEeYHble cuctemMbl (I6C), BKAKOYAIOLWME 3/IEKTPOHHbIN
KaTaJior 1 MOJIHOTEKCTOBbIE AOKYMEHTbI:

- 9bC «JIAHb» -https://e.lanbook.com/

- ObpasoBaTenbHasa nnatdopma KOpanT - https://urait.ru

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

e) nnatoopma umdpoBoro obpasoBaHus MNMonutexa
-https://Ims.mospolytech.ru/

X) cuctema «AHTunnarnat» -https://www.antiplagiat.ru/

3) cucTeMa 3NEKTPOHHOro AoKyMeHToo6opoTa DIRECTUM Standard —
obecneumBaeT JOKYMEHTO0O60pPOT Mexxay dunnanom v YHUBEPCUTETOM;

n) cuctema «1C YnpasneHue BY30M DIEeKTPOHHbIN AeKaHaT» (MOCKOBCKUIA
NOJIMTEXHUYECKNIN YHMUBEPCUTET) obecneymBaeT GpuKcaLmio Xxoaa obpa3oBaTelbHOro
npouecca, pe3y/bTaToB MNPOMEXYTOYHOM aTTecTaumMm U pPe3y/ibTaTOB OCBOEHUS
obpaszoBaTesibHbIX MPOrpamMm 06yYarLWMMUCS;

K) cuctema «POLYTECH systems» o6ecneymMBaet WHMOPMaALMOHHOE,
JOKYMEHTa/IbHOE  aBTOMAaTM3UMPOBAHHOE  COMPOBOXAEeHWE 0Opa3oBaTe/IbHOro
npouecca;

n) cuctemMa «ABUTYPUEHT» obecneymBaer NOKYMEHTaibHoe
aBTOMATU3UPOBAHHOE CONPOBOXKAeHNE PaboTbl MPUEMHOMN KOMUCCUMN.

8. [lepeyeHb OCHOBHOM WU JAOMNOJHUTE/ILHOW Y4YebOHOW JAUTepaTypbl,

Heob6xoAMMOMN AN OCBOEHUSA AUCLUIMJINHDI

OcHoBHaga anTeparypa
1. PocvH, WN.B. Xumusi: y4yebHMK W npakTukym pans By3oB/ W. B. PocuH,
1. . TomuHa, C. H. ConoBbeB. — MockBa : U3pgaTtenbctBo KOpant, 2026. — 328 c. —
(Bbicluee obpasoBaHue). — ISBN 978-5-534-15973-8. — TeKCT : 3NE€KTPOHHbINA //
Obpa3oBatesibHas nnatdopma FOpaut [canT]. — URL:
https://urait.ru/bcode/583165.
2. Xumuns: yyebHmk pns By3oB/ HO. A. Jlebepes, I.H. ®agees, A. M. Tony6es,
B. H. LLlanoBan ; nop, obwen pepakumen . H. PageeBa. — 3-e m3a., nepepab. um

gon. — MockBa: W3patenbctBo  KOpant, 2026. — 445c.—  (Bbicwee
obpasoBaHue). — ISBN 978-5-534-21209-9. — TeKCT : 3NEKTPOHHbIN //
O6pasoBaTtenbHas nnatpopma FOpanT [canT]. — URL:

https://urait.ru/bcode/583042.

3. MaptbiHOBa, T. B. XuMus : yuebHMK M NpakTUKym aas By3oB / T. B. MapTbiHOBa,
N. B. ApTaMOHOBaQ, E. b. FoayHOB ; nog, obuwen pegakumnen T. B. MapTblIHOBOW. — 2-€
nsg., ucnp. u gon. — Mocksa : Uspatenbcteo KOpanTt, 2023. — 368 c. — (Bbicluee
obpa3soBaHune). — ISBN 978-5-534-09668-2. — TeKCcT : 3/EKTPOHHbIN //
Obpa3oBatesbHas nnatdopma FOpaut [canT]. — URL:
https://urait.ru/bcode/511370.

4. AHPuHoreHoBa, U.B. Xumua ana HenpoduabHbIX HaNpPaBAEHUM : YYEOHUK U
npakTUKym gans By3oB/ W.B. AHPuHoreHoBa, A.B.Babkos, B. A.[llonkos. — 2-e
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nspg., ucnp. n gon. — Mocksa : U3pgatenbctBo KOpanT, 2026. — 291 c. — (Bbicwiee
obpasoBaHue). — ISBN 978-5-534-10633-6. — TeKCT : SNEKTPOHHbIN //
Obpa3oBatesibHas nnatdopma HOpaut [canT]. — URL:
https://urait.ru/bcode/584865.

JonoaHuntenbHag aMrepatypa

1. 3anues, O.C. Xumus. JlTabopaToOpHbIN NPAKTUKYM U COOPHMK 3aaad : yyebHoe
nocobue ana BysoB/ O.C.3anueB. — MockBa: U3patenbctBo Hpant, 2025. —
202 c. — (Bbicluee ob6pa3soBaHue). — ISBN 978-5-9916-4106-7. — TeKcT
3NEeKTPOHHbIN  // Q6pas3oBatenbHasa nnatdopma Hpant [cait]. — URL:
https://urait.ru/bcode/560601.

2. OnenHukoB, H.H. Xumusa. Anroputmbl pelleHmss 3aga4y U TecCTbl : y4ebHoe
nocobme pans cpeaHero npodeccmoHanbHoro obpasoBaHusi / H. H. OneinHukos,

I. M. MypaBbeBa. — 3-e u3g., ucnp. n gon. — Mocka: M3patenbctso HOpawur,
2025. — 249 c. — (MNpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-9916-9665-4.
— TeKcT : aneKTpoHHbIN // ObpasoBatenbHas naatpopma HOpant [caint]. — URL:

https://urait.ru/bcode/562542.

3. MapTbiHOBa, T. B. XuMuMs : y4ebHUK 1 npakTMKyM ans By3os / T. B. MapTbiHOBa,
N. B. ApTaMOHOBa, E. b. loayHOB ; nog, obuwen peaakumen T. B. MapTbiHOBON. — 2-€
nsg., ucnp. n gon. — Mocksa : M3pgatensctso KOpant, 2026. — 368 c. — (Bbicluee
obpa3soBaHue). — ISBN 978-5-534-09668-2. — TeKCT : 3NEKTPOHHbIN //
Ob6pasoBatesibHas nnatdopma KOpaut [canT]. — URL:
https://urait.ru/bcode/583353.

4. TenbdMaH, M. N. Xumus : yuebHuk ansa Bysos / M. U. FenbdmaH, B. I, KOcTpaToB.
— 5-e n3a., ctep. — CaHkrt-lMeTtepbypr : Jlanb, 2025. — 476 c. — ISBN 978-5-507-
52360-3. — TeKCT : 3NeKTPOHHbIN // J1aHb : 9NEKTPOHHO-6MBAMOTEYHAs cucTeMa. —
URL: https://e.lanbook.com/book/448712

[epunoamnka
1. N3BecTns Tynbckoro rocygapCTBEHHOro YHUBepcUTETa.
TexHunyeckue HayKu : Hay4HbIN peueH3npyeMbin XYpHan. - URL:

https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. - TekcT :

3/1IEKTPOHHbIN.

2. Hay4dHbIn nepuogmyeckumn KypHan «BecCTHMK  HOXHO-YpasibCKoro
rocyapCTBEHHOro yHmuBepcuteta. Cepusi «IHepretuka» : Hay4Hblit peueH3npyembin
XypHan. - URL: https://www.powervestniksusu.ru/index.php/PVS. - TekcT:

3/IEKTPOHHbIN.

9. MpodeccuoHanbHbie 6a3bl AaHHbIX U WMHPOPMALMOHHO-CMPABOYHbIE
CUCTEMDI
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MNpodeccruoHanbHas 6a3a JaHHbIX U
MHGOPMAaLMOHHO-CMPABOYHbIE CUCTEMbI

NHdopMaLma o npaBe COGCTBEHHOCTHU
(pekBM3MTLI gOroBopa)

Accoumaums MHXeHepHoro obpasoBaHusi Poccum

https://aeer.ru/

CoBeplLEHCTBOBaHME ob6pa3oBaHus n
NHXKEHEPHON [eATeNbHOCTM BO BCEX WX
NPOSBNEHUAX, OTHOCALIMXCA K Yyd4ebHOMY,

Hay4YHOMY n TEXHOJIOTMYECKOMY
HanpaBAeHUAM, BKJItOYas npoLecchl
npenofaBaHus, KOHCY/IbTUPOBaHMS,
nccnefoBaHusl, PaspaboTKM  MHXKEHEPHbIX

peleHnn, BKa4Yaa HedTerasoByr OTpac/ib,
TpaHcdepa TEXHONOTMIN, OKa3aHUSA LUIMPOKOro
cnekTpa obpa3oBaTesibHbIX yCAyr,
obecneyeHns cBsA3en € OOLLECTBEHHOCTbLIO,
NPOU3BOACTBOM, HAyKOWM W WHTErpauuu B
MeXyHapogHoe Hay4Ho-obpa3oBaTesibHoe
NMPOCTPaHCTBO.

CcBOOOHbIN AOCTYN

Hay4Has aneKkTpoHHas 6ubanoteka Elibrary
http://elibrary.ru/

HayyHas 3/IEKTPOHHAas omnbanoTeka
ELIBRARY.RU - 3TO KpynHENLLMIA POCCUIACKUIA
MHGOPMALMOHHO-aHAIMTUYECKUIA NopTan B
06/1aCTM HayKW, TEXHOJIOTUWU, MeAULMUHbI U
obpa3oBaHusA, copepkawmin pedepatbl U
NoNHble TeKCTbl 6onee 26 MAH Hay4HbIX
cTatel u  ny6/avkauum, B TOM  yucie
3/IEKTPOHHbIE BepcUmn bonee 5600
POCCUMCKMX HAayYHO-TEXHUYECKMX KYPHAOB,
M3 KoTopbix 6onee 4800 >KypHanoeB B
OTKPbITOM A0CTyrne cBO6OAHbIN AOCTYN

depepanbHbIin nopran
obpa3oBaHMe» [DNEKTPOHHbIN

pecypc] - https://www.ro-edu.ru

«Poccuinckoe

®depepanbHbin nopran «Poccumnckoe
obpa3oBaHMe» - YHWUKAJIbHbIN UHTEPHET-
pecypc B chepe 06pa3oBaHUS U HAYKU.

ExxeaHeBHO ny6AMKYyeT caMble aKTyasibHble
HOBOCTH, AHOHCbI cobbITUN,
MHGOPMALMOHHbIE MaTepuanbl ans
LUMPOKOro Kpyra uutatenen. ExkeHegenbHoO
Ha nopTane pa3MeLalTCs 3KCKAH3MBHbIE

MaTepuasnbl, WHTEPBBIO C  BeAyLWMMMU
cneumanncTamMm - nefaroramu,
MCUXOJIOTaMU,  YYEHBIMM, PEMOPTAXKU U

aHaIMTUYECKNE CTaTbM.
Yutatenm nonayyarT AOCTyNn K HOpMaTUBHO-
npaBoBoi 6ase cdepbl 06pa3oBaHUA, OHU
MOFYT MOJIb30BaTbCS CaMbIMU Pa3/INYHbIMU

lapaHT (cnpaBoYHO-NpPaBoOBas cMCTEMA)
https://www.garant.ru/

nosae3HbiIMn CcepBnMCaMm - TaKMMHU, KaK
OHﬂaVIH-TeCTMDOBaHMe, Orpochbl no
aKTyaJ/ibHbIM TEMaM U T.AO.

YHuBepcanbHas CnpaBoOY4HaAd npaBoBad

CucrteMa, npepgnararowaa mcHepnbiBakoLLyrO
6a3y HOPMATUBHbIX adKTOB, KOOEKCOB,
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MNpodeccruoHanbHas 6a3a JaHHbIX U
MHGOPMAaLMOHHO-CMPABOYHbIE CUCTEMbI

NHdopMaLma o npaBe COGCTBEHHOCTHU
(pekBM3MTLI gOroBopa)

3aKOHOB U TA,

depepanbHas cnyxba
cobcTBeHHOCTM (PocnaTeHT) rospatent.gov.ru

MHTeﬂﬂeKTyaﬂbHOVI

OcyLLecTBASET KOHTPO/Ib U Haa30p B chepe
NpPaBoOBOM  OXpaHbl U UCMOJb30BaHUSA
pe3ybTaToB WMHTENNEKTYaIbHOM
AEeATeNbHOCTM  TPaX[AHCKOro, BOEHHOrO,
CneuyanbHOro W ABOWMHOIO Ha3HayeHus,
CO3aHHbIX 3a cyer GLOAYKETHbIX
accMrHoBaHuM denepasibHOro 6 aXKeTa

Aene npeacraBaeHNs n
OTCTaMBaHUS UHTEPECOB
oTeyeCcTBEHHOro
MaLLMHOCTPOUTESIbHOFO
KOMIIEKCa B opraHax
rocyapCcTBEHHOM BNacTn
P®, nHctutyTax
rpaXkAaHCKOro
obLllecTBa, a TaKXKe Ha
MeXX/yHapoAHOW apeHe;
cbopmMupoBatb

HasBaHue CoKpaléHHoe OpraH13auuoHHO- Otpacnb (o6nactb OdunumanbHbIN
opraHusauumu HasBaHue npaeoBas ¢popma AeATeNbHOCTH) cant
Ob6uepoccuiickan
obLecTBeHHas
opraHusaums
P o I:" 3awmTa obmx
«Poccumcknm coro3
WMHTEPECOB U
NHXXEHEPOB»
JOCTUXKEHUS YCTaBHBbIX
(manee numeHyemas N
N uenei o6beANHUBLLNXCS https://
Poccuinckuin «Coto3») aBnsgeTca .
rpaxkgaH, WWW.POCCUINCK
coto3 PCU OCHOBAHHbIM Ha .
OCYLLECTB/ISIOLLLMX CBOKO | MACOIO3UHXKEHE
WHXXeHepoB Y/leHCTBE
JeaTeNbHOCTb Ha poB.pd/
06LLEeCTBEHHbIM
Tepputopun 6onee
06beNHEHMNEM,
NMoJIOBMHbI CYOLEKTOB
CO3/JaHHbIM B L
Poccuirickon Gepepauum
dopme
ob6LLEecTBEHHOM
opraHu3auuu
Ccrnoco6cTeoBaTh
CO3JaHuIo Ha base
OoTeyeCcTBEHHOro
MalLMHOCTPOUTESIbHOFO
KOMMeKca
KOHKYPEHTOCMOCOBOHOM,
AVHaMUYHOMN,
aneepcdULMpPOBaHHOM
U UHHOBALMOHHOM
3KOHOMMKM Poccuu;
. 06beANHUTL YCUINS
Coto3 O6uwepoccuiickas A . Y
POCCUNCKMX https://
MaLLUUHOCTPOUT CMP obLecTBeHHas .
. MaLUMHOCTPOUTENEN B soyuzmash.ru/
eneun Poccum opraHusaums
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Ha3sBaHue
opraHusaumu

CoKpaléHHoe
Ha3BaHue

OpraHusauMoHHO-
npaeoBas ¢opMa

Otpacab (o6nactb
AeAaTeNbHOCTH)

OdunumanbHbIN
cant

CTpaTeruio paseuTus
MaLLMHOCTPOUTESIbHOM
oTpacam Poccum,
y4yacTBOBaTh B
dopmMupoBaHum
MeXaHWU3MOB aKTUBHOW
rocyapCcTBEHHOM
NOJNTMKKN MO
MoAepHU3aLUN U
pa3BUTUIO
HaLMOHAJIbHOTO
MalLMHOCTPOUTESIbHOFO
KOMIJIEKCA Ha YPOBHe
BeAyLMX NPOMbILLIAEHHO
pPa3BUTLIX CTPaH.

POCCUINCKNI
Coro3
Hay4HbIX U
NHXXEHEPHbIX
OOLLLECTBEHHDbI
X
o6beaMHEHUI

PocCHNO

HenpaBUTENbLCTBE
HHoe,
He3aBUCUMOE
obLLecTBEHHOE
obbeanHeHne

TBOpYecKkui Cotos
0OOLLLECTBEHHbIX
HaYy4HbIX, Hay4YHO-
TEXHUYECKUX,
NHXXEHEPHbIX,
3KOHOMMUYECKNX
o6begMHEHNNA,
ABNAOLMXCS
PUANYECKNMHU
JIMLLAMU, CO3[,aHHbIN
Ha OCHOBE OOLWHOCTH
TBOPYECKUX
npo¢peCcCnMoHaNbHbIX
MHTEPECOB YYEHbIX,
WH)XXEHEePOB 1
cneunanncToB ans
peanusauum obLmx
uesnen n 3agauv.

http://
rusea.info

10.

pacnpocTpaHsemoe),

npouecca

NMporpaMmMHoe

obecneyeHue

(AMueH3noHHoe

M cBoboaHO

MCNONb3yeMOe NpU OCYLLECTBJIEHUU 06pa3oBaTe/ibHOro

Ayautopus

MporpamMMHoe obecrieyeHune

MHpopMaLms o npaBe
COBCTBEHHOCTU (PEKBU3UTBI
[0roBopa, HoMep NULEH3NUN U

T.4.)

N2 1016
YyebHas ayautopus  Ans
npoBeaeHns y4ebHbIX

Windows 7 OLPNLAcdmc

norosop N2[103 ot 30.05.2012) ¢
poncornaweHuamm ot 29.04.14 n
01.09.16 (6eccpoyHas AULEH3US)

3aHATUI BCEX BW/IOB,
NpeyCMOTPEHHbIX

Kaspersky Endpoint Security gns
6usHeca - PaclumpeHHbIn Russian
Edition. 150-249 Node 2 year

Cy611MLEH3MOHHbIN A0roBOp
N2977_1049.EM/25 o1 10.12.2025
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Educational Renewal License

Yandex 6paysep CBoboaHoe pacnpocTpaHseMoe
nporpaMMHoe obecrneyeHue
(6eccpoyHas nuueH3ns)

MTC JINHK Horosop N22/2026 (091_168.EN/26)
oT1 27.03.2026

Gimp cBO6GOAHO pacnpocTpaHsemMoe

nporpamMmHoe obecrieyeHne

nporpaMmmom cpegHero (6eccpouHas nmueHsms)
npogeccuoHantHoro Microsoft Office Standard HOMep NnuEeH3MN-42661846 ot
obpasosaHus/Gakanaspunara/ 2007(Microsoft DreamSpark Premium | 30.08.2007) ¢ goncornaleHusaMm ot
cneumanuteta/ Electronic Software Delivery 29.04.14 1 01.09.16 (6eccpouHas
MarucTpaTypbl, OcCHauWeHHas | Academic (Microsoft Open License NMLEH3nA)
ob60opyaoBaHUEM "

PascalABC cBo604HO pacnpocTpaHseMoe
TEXHWHECKUMU - CPEACTBaMM nporpamMMHoe obecrneyeHne
O6Y‘-I€HMFI, COCTaB KOTOpb|X (6eccpol.|Ha;| ]'IMU.eH3Mﬂ)
onpepensercd B paboyumx

N2 1126 MNomeweHne gns
camMocTosaTelbHOM paboThl
obyyaroumxcs

Kaspersky Endpoint Security gns
6u3Heca - PaclumpeHHbIi Russian
Edition. 150-249 Node 2 year
Educational Renewal License

Cy6AMLEH3MOHHbIN A0OroBOp
N2977_1049.EM/25 o1 10.12.2025

Windows 7 OLPNLAcdmc

porosop N2JJ03 ot 30.05.2012) ¢
poncornaweHuamm ot 29.04.14 n
01.09.16

(6eccpoyHas nuLeH3ns)

AdobeReader

cBO6GOAHO pacnpocTpaHsemMoe
nporpaMMHoe obecrneyeHue
(6eccpoyHas nueH3ns)

[apaHT- cnpaBoYHO-NpaBoBas
cucteMa

Horosop N2C-002-2025 o1 09.01.2025

Yandex 6pay3ep

€BOBOHO pacnpocTpaHseMoe
nporpaMMHoe obecreyeHmne
(6eccpoyHas nuueH3ns)

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

HOoMep NnueH3nn-42661846 ot
30.08.2007) ¢ goncornalleHnsaMm ot
29.04.14 1 01.09.16 (6eccpoyHas
NMLEH3nA)

MTC JInHK Norosop N22/2026 (091_168.EM/26)
ot 27.03.2026
AIMP oTeyecTBeHHoe CBO6OAHO

pacnpocTpaHsiemMoe NporpaMMHoe
obecneyeHune (beccpoyHas AMLEH3Ns)
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11. MaTtepuanbHO-TEXHMYECKOe obecnevyeHue AUCLUNINHDI

lNepeyeHb OCHOBHOrO O60py,lJ,0BaHMF| N TEXHUYECKUX

Tun 1 HoMep noMmelleHns
cpeacTs ob6yyeHus

YyebHasi ayautopus OAsS NPOBEAEHMUS

Y4E€OHbIX 3aHATUMN BCEX BUJOB,

npenycMoTpPeHHbIX nporpamMmom

cpegHero npodeccnoHanbHoro | ObopyaoBaHME: KOMIMJIEKT Mebenn pans yyvebHoro
obpa3oBaHus/6akanaBpuarta/ npoLecca; AocKa y4ebHas; cTeH bl

cneumanuteta/ MarucTpaTypsbl, | TexHuyeckue cpefctBa obyyeHWs: KOMMbHOTEpHas
OCHallleHHas obopyaoBaHMeEM N | TEXHUKA; MynbTUMeAnIMHoe obopygoBaHue
TEXHUYECKUMM  CcpeacTBaMu  06yyeHus, | (MpOeKTop, 3KpaH); KOMMAEKT  NnabopaTopHOro

COCTaB KOTOPbLIX onpeaensercs B pabounx | 06opyaoBaHUs No AUCLUUMNINHE
nporpamMmax AucumnimH (Mmoaynen)
KabuHeT XuMumn n matepuanobBeaeHus

N¢ 1016 (Yebokcapsl, ya. K.Mapkca, 4.60)

O6opyaoBaHME: KOMIJIEKT Mebenn ans yy4ebHoro

npouecca;

MomelweHne  gas  camocTosTesibHOM | TexHuyeckue cpeactBa obydYeHUs: KOMMbIoTEpHas
paboTbl 06YyYatoLLMXCS TEXHMKA C BO3MOXHOCTbIO MOJK/OYEHUS K CeTU
N2 1126 (r. Ye6oKkcapsl, yn. K.Mapkca, 60) | «MHTepHeT» ©n  obecneyeHnem  goctyna B

3MIEKTPOHHYIO  MHPOPMALIMOHHO-06pa30BaTE/NbHYIO
cpeny ®unmnana

12. MeToamnueckme YyKasaHuMs pAnas obyvyalolerocs Mo  OCBOEHMIO
AUCLUMN/INHBI

Memogu4yeckue ykasaHus a5 3aHAmMul JIeKLUOHHOro muna

B xoae NEeKUMOHHbIX 3aHATUM oby4arowemMycsi HeobXxoaAuMo BeCTU
KOHCNEKTUpPOBaHWE Yy4yebHOro martepuana, obpallaTtb BHMMaHWE Ha KaTeropumu,
GOPMYNMUPOBKU, PAaCKpPbIBAKOLLIME COAEPXKAHME TEX UJIN UHbBIX SBNEHWNI U MPOLLECCOB,
Hay4Hble BbIBO/bl U NPaKTUYECKME PpEKOMEHJALUN.

Heobxoammo 3apaBaTb MNpenojaBaTesiio YTOYHAKLWME BOMPOChbI C LENbIO
YSICHEHUS  TEOPETUYECKMUX  MONIOXKEHWUM, paspelleHnuss  CMOPHbIX  CUTyaLMUN.
LlenecoobpasHo pgopabatbiBaTb CBOM  KOHCMEKT JIEKUMU, Jenass B  HEM
COOTBETCTBYHOLUME 3aMMUCM U3 OCHOBHOM W  AOMNOJIHUTENBHOW JINTEPATYPHI,
PEKOMEHA0BaHHOM MpenoaaBaTesieM M NMPeayCMOTPEHHOM y4eOHOM MporpaMmMon
JVUCLUMNANHBI.

MemojuyecKue yKasaHus AAA 3aHAmuli ceMUHApckoro (mpakmu4eckoro)
muna.

MpaKTHUyeckme 3aHATUS MO3BOJIAKOT pPa3sBMBaTb Y 0Oy4atoLerocss TBOpYeCKoe
TEOPETUYECKOE MbILWJIEHME, YMEHUE CaMOCTOSITENILHO U3yyaTb /UTepaTypy,
aHa/IM3UPOBATb MPAKTUKY; Y4aT YETKO POPMY/IMPOBaTb MbIC/b, BECTU AUCKYCCUIO, TO
€CTb MMENT MUCK/IIYUTENBHO Ba)XHOE 3Ha4yeHMe B pPa3BUTMU CaMOCTOATENIbHOrO
MbILUIEHUS.
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NMoArotoBKka K MpaKTUYECKOMY 3aHATUIO BK/KOYAeT ABa 3Tana. Ha nepBoMm
3Tane ob6yvalWwMnca NAaHUPYeT CBOK CaMoCToATeslbHYH0 paboTy, KoTopas
BK/IOYAET: YSACHEHME 3aJaHMs Ha CaMOCTosATe/IbHYHO paboTy; Nnoabop OCHOBHOW U
JOMOJIHUTENBHOW  ANTepaTypbl; COCTaBAeHWE NnaHa paboTbl, B KOTOPOM
onpeaensrTcs OCHOBHbIE MYHKTbl NPeAcToslen noarotoBkn. CocTaBaeHMe NaaHa
ANCUMNAMHMPYET N NOBbILLAET OPraHM30BaAHHOCTL B paboTe.

BTopon 3Ttan BKAKOYaAET HENOCPEACTBEHHYIO MOArOTOBKY K 3aHATUIO, KOTOpas
Ha4YMHaEeTCd C W3Yy4YeHUs OCHOBHOM W [AOMNOJIHUTENBHOW snunTepaTypbl. Ocoboe
BHMMaHUE NMpu 3TOM He0obX0AMMO 06pPaTUTL Ha COAEP)KAHME OCHOBHbIX MOJIOXKEHU
N BbIBOJ,OB, 0ObCHEHUE ABNEHUIM N HAKTOB, YACHEHUE NPAKTUYECKOTO NPUNOXKEHMUS
paccMaTpuBaeMBbIX TeOpeTUYECKNX BONpocoB. [lanee cneayet noAroToBUTb TE3UCHI
ONS BbICTYMJIEHMA NO BCEM Yy4yebHbIM BOMPOCAM, BbIHOCMMbIM Ha MpPaKTUYeCKoe
3aHATUE WM MO TEeMe, BbIHECEHHOM Ha AMCKYyccuto (Kpyrabli cTton), nNpoaymatb
npuMMepbl C Uenbl obecrneyeHnss TECHOM CBA3U U3Y4YaeMOM TeMbl C peasibHOM
YKU3HbIO.

[OTOBACL K AOKAady MAM BbICTYMJIEHUMIO B PaMKaxX MHTEPAKTUBHOM (OpPMblI
(AMcKyccus, KpyrabliiA cTon), NpyM HEOBXOAUMOCTHU ciefyeT 06paTUTLCS 38 MOMOLLbIO
K npenogasaTento.

Memogudyeckue ykasaHus K camocmosimeibHol pabome.

CamocTtosTenibHas paboTa oby4atolerocs SBASETCS OCHOBHbIM CPeACTBOM
OB/IafleHMs1 y4ebHbIM MaTepuasioM BO BpeMs, CBoH6ogHOe OT o06sa3aTeNbHbIX
y4yebHbIX 3aHATMMU. CamMocTosiTenbHas paboTa obyvarowerocqa Haj YCBOEHUEM
y4yebHOro matepmana no y4ebHom AMCUUNANHE MOXKET BbINOJIHATLCS B OBMbnorTeke
YHMBeEPCUTETA, Y4eOHbIX KabMHETaxX, KOMMbIOTEPHbIX KAaccax, a TakXe B AOMAaLLIHUX
ycnoBusx. CoaeprKaHue M KOJIMYECTBO CaMOCTOoATENIbHOM paboTbl oby4varouierocs
onpeaensercs y4ebHoM NporpaMmMon ANCLUUNANHBI, METOANYECKMMU MaTepmanamu,
NPaKTUYECKMMU 3aaHUAMM N YKa3aHUSAMM NpenojaBaTens.

CaMmocmosamenibHasA paboma B ayAUumopHoe BpeMs Mo>Kem BK/IlioYamb:

1) KoHcnekTMpoBaHUe (cocTaBAEHUE TE3MUCOB) NEKLUIA;

2) BbINOJIHEHME KOHTPOJIbHbIX PaborT;

3) pelueHune 3aau;

4) paboTy co CrpaBoO4YHON N METOAMNYECKON INTEPATYPOU;

5) paboTy c HOpMaTUBHLIMU NPABOBbLIMU aKTaMU;

6) BbICTYMNJIEHUSA C AOKNA[AMU, COOOLEHNSAMM Ha CEMUHAPCKUX 3aHATUSIX;
7) 3alWUTY BbINOJIHEHHbIX PaboT;

8) yuyacTme B onepatMBHOM (TEKylLLeM) oOrnpoce Mo OTAE/IbHbIM TeMaM
N3y4aemMomn AUCLUMNANHBI;

9) yyacTMe B cobecefoBaHUAX, AENOBbIX (pONEBbIX) Mrpax, AUCKYCCUSX,
KPYI/bIX CTOM1aX, KOHPEPEHLUAX;

10) yyacTue B TeCTUPOBAHUU U Ap.

CamMocmosamenbHas paboma Bo BHeayumopHoe BpeMs MoX<em cocmosimb
us:
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1) NOBTOPEHUSA NIEKLMOHHOIO MaTepuana;

2) NOArOTOBKM K MPaKTUYECKUM 3aHATUAM;

3) u3yyeHust y4eGHOM U Hay4YHOW IUTepaTypbl;

4) n3y4eHMUS HOPMATMBHbIX MPABOBbIX aKTOB (B T.4. B 3/IEKTPOHHbIX 6a3ax
JaHHbIX);

5) pelueHuns 3aga4, U UHbIX NPAKTUYECKUX 3a4aHNI

6) NOJAroTOBKM K KOHTPOJ/IbHbIM paboTaM, TECTUPOBAHUIO U T.A,.;

7) NOArOTOBKM K NMPaKTUYECKUM 3aHATUAM YCTHbIX A0KNaA0B (COOBLWEeHUN);
8) noparotoBku pedepaToB, 3¢C€ U WHbIX WUHAMBUAYANbHbBIX MUCbMEHHbIX
paboT no 3a4aHuto NpenoaaBaTtens;

9) BbIMOJIHEHUS KYPCOBbIX PaboT, NPeAyCMOTPEHHbIX YH4EOHBIM NIAHOM;

10) BbINONHEHUSA BbIMYCKHbIX KBAJIMOUKALMOHHLIX paboT 1 ap.

11) BblageneHns Hanboaee CNOXKHbIX U NPOBAEMHbIX BONPOCOB MO U3y4aeMom
TeMe, MNOJyYEHME PaA3bSACHEHMA W pPEKOMEeHAAUUM Mo [AaHHbIM BOMpOCaM C
npenoaaBaTeNiiMM Ha KOHCY/IbTaLUsX.

12) NnpoBefleHMsT CaMOKOHTPO/IS MyTEM OTBETOB Ha BOMPOCbl TEKYLLEro
KOHTPOJ1S1 3HAHWUM, peLLUeHNs NPeACTaB/IEHHbIX B y4eOHO-MeToAMUYECKMX MaTepumanax
kadenpbl 3aga4, TeCTOB, HanNucaHMs pedepaTtoB U 3cce MO OTAE/IbHbIM BOMPOCaM
N3y4aeMOon TeMBbI.

Tekyuii KOHTPOJIb OCYIIECTBIISIETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIAJI0B, TBOPYECKUX 33 IaHUN.

B ciyyae nponyckoB 3aHATHI, HATUYUS HHIUBUAYAJIBHOTO Tpaduka oOydeHus
U Uil 3aKpEIUICHWS NPAKTHYECKHX HABBIKOB CTYJICHTaM MOTYT OBITh BBIJIaHBI
TUTIOBbIE WHAWBHUAyaJbHBIC 3aJaHUS, KOTOPHIE JIOJDKHBI OBITH CHAHBI B
YCTaHOBJICHHBIN MPENOJaBATENIEM CPOK.

13. Oco6eHHOCTM peanusauum AUCUUMJUHbI NS UHBAJAMOOB U ML, C
OorpaHM4eHHbIMU BO3MOXXHOCTAMMU 34,0POBbS

O6y4yeHMe Mo JaHHOM AUCUMNAMHE WMHBAAMAOB U AU, C OrpaHUYEHHbIMMU
BO3MOXHOCTAMM 340poBbsA (ganee OB3) ocyuwecTBaseTcs npenoaaBaTesieM ¢
y4eToM  0CcobGeHHoCTeMn ncmMxopmusn4eckoro  pasBuTus, UHAUBMAYASIbHbIX
BO3MOXHOCTEN U COCTOSAHUSA 34,0POBbs TaKMUX 0OyYatroLLMXCS.

[ns CTYyAEeHTOB C HapyLLUEHMAMM OMOPHO-ABUratesbHon GyHKumMn n ¢ OB3 no
CNYXy npeaycMaTpuBaeTCs COMPOBOXKAEHUE NEKUUA WU MNPAKTUYECKUX 3aHATUMN
MYIbTUMEANNHBIMU CpeACTBaMU, pa3faTOYHbIM MaTepManoM.

Ona cryneHtoB ¢ OB3 no 3peHU0 npeaycMaTtpmBaeTcs nNpuUMeHeHue
TEXHUYECKUX CPEeACcTB YCUIEHUSI OCTAaTOYHOrO 3peHus, a TaKXe npenycMoTpeHa
BO3MOXXHOCTb pa3paboTKu aygmomaTepurasioB.

Mo paHHOW AucumninHe oby4vyeHue MHBAJMAOB W UL, C OrpaHUYEHHbIMMU
BO3MOXXHOCTSIMU 3[10POBbSl MOXXET OCYLUECTBAATLCA KaK B ayauMTopuu, Tak U C
MCMNOJIb30BAHMEM  3JIEKTPOHHOM  MHPOPMALIMOHHO-0OpPa30oBaTE/IbLHOM  Cpeabl,
obpa3oBaTesIbHOro NnopTana 1 3JIEKTPOHHOM NOYThI.
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JIMCT JOIOJIHEHMI I USMEHEHUI

paboueit mporpaMmbl JUCITUTUTHHBI

PaGouas nporpaMmma JUCIUIUIMHBI pacCCMOTpEHa, 00CykIeHa U 0100peHa Jis
ucroaHeHus B 2025-2026 y4eOHOM roay Ha 3acenanud Kadeapsl, mpoTokos Ne 9 ot
«17» mas 2025r.

BHeceHBI TOMOTHEHNS ¥ U3MEHEHUS B YaCTH aKTYAJIM3alUH JIUIEH3HOHHOT'O
IIPOTrPaAaMMHOT0 00eCIeUEHHE, NCITOJIB3YEMOE IIPU OCYIIISCTBICHUH
00pa3oBaTEILHOTO IIPOIEecca MO JAHHOW AUCIIMILIMHEI, a TaK )K€ COBPEMEHHBIX
npodeccrnoHanbHbBIX 0a3 JaHHBIX U MHGOPMAIIMOHHBIX CIIPABOYHEIX CHCTEMAX,
aAKTYyaJIM3alliy IIEPEYHs] OCHOBHOM M JIONOJHUTEILHON YUEOHOU JINTEPATYPEIL,
HEOOXOIMMOM 11 OCBOEHHS JIMCIIUILIMHBI

Paboyas nporpaMmma JTUCHUIUIMHEE] pACCMOTPEHA, 00OCYKIIEHA ¥ 0JI00OPEHA JUIA
ucrnoiadeHus B 2026-2027 yuedHOM roay Ha 3acenanuu kadenapsl, mpoTokos No 9 ot
«22» mag 2026r.

BHeceHbl KOPPEKTUPOBKHU 1 JOIOJHCHUA, HAIIPABJICHHBIC HA aKTYAJIM3allUuIO
JJUIICH3UOHHOI'O ITPOIrpaMMHOTIO O6CCHC‘-I€HI/I$[, IIPUMCHACMOI'O B O6D330B&T€J'IBHOM
oponecce Mo AMCHUITIIINHC, HCITOJIB3YCEMBIX COBPCMCHHBIX HDO(bCCCI/IOHaJ'IBHBIX 0a3
JaHHBIX U I/IHd)ODMaHI/IOHHBIX CIPABOYHBIX CUCTEM, a TAK)KE€ COMCKOB OCHOBHOMU U
JIOIIOJIHUTEJILHOM V‘IC6HOﬁ JUTCPATYPHI, TDC6VCMOI\/'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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