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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
Kadeapsl TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIWH

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

[Iporpamma  opoOpeHa  Ha  3acemaHud  Kadenpsl  TPAHCIOPTHO-
TEXHOJOTrHuYecknx MamuH (npotokoii Ne 9 ot 14.05.2022 r.).




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 TEOPUSIMH KJIACCUUECKON U COBPEMEHHON XUMUU;
— 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
BBIIIOJIHCHHUIO  TPY/JAOBBIX

oOydJarmuxcs K

poecCHOHaTBFHBIMU CTaHIaPTAMHU:

GbyHKIIUA B  COOTBETCTBHH

C

HaumenoBanmue
Nnpo¢eccHOHAIBLHBIX
cranaapros (I1C)

Kon, nHaumeHoBanme u
YPOBEHb
kBasupukauuu OTD,
HA KOTOpbIe

Ko u HauMeHOBaHue TPYAOBBIX
(pyHxuuii, Ha KOTOpbIE
OPHEHTHPOBAHA JUCLHUILUINHA

OpPHEHTHPOBAaHAa
JTUCIUILINHA
40.031
[IpodeccuonanbhbIit
crangapr  «Creuuanuct
110 TEXHOJIOTHSIM
MexaHooOpabaThIBaroOIIeT
0 MPOU3BOJACTBA B|B
MalIMHOCTPOEHUNY, TexHonoruyeckas B/04.6
YTBEPKICHHBIN MPUKA30M | MOATOTOBKA u | KOHTpOIb TEXHOJOTMYECKUX MPOIIECCOB
MunucTepcTBOM Tpyna u | obecnedyeHue IIPOM3BOJICTBA JIeTajJeu
COIATLHOM 3alUTEl | IPOM3BOJICTBA  JCTAJCH | MAIIMHOCTPOCHUS CPEAHCH CIIOKHOCTH
Poccuiickoir  Penepauuy | MalIMHOCTPOEHUS U VIIpaBICHUE UMU

ot 13.03. 2017r. Ne 274n

cpelHed CI0XKHOCTHU

(3aperucTpupoBaH
MuHUCTEPCTBOM
FOCTHULINHN Poccuiickoin
®eneparuu 10.05.2017r.,
PEruCTPallMOHHBIN Ne
46666)
B
ABTOMaTU3UPOBAHHOE
40.083 IIPOEKTHPOBAHNE
[TpodeccuonanbHbI TEXHOJIOTHYECKUX
crangapt  «CreuuanucT | MpoIecCOB U3TOTOBJICHUS
o neTajie u3
ABTOMATHU3UPOBAHHOMY KOHCTPYKITMOHHBIX,
MPOEKTUPOBAHUIO WHCTPYMEHTAJIbHBIX,
TEXHOJIOTHYECKUX KOPPO3HUOHHO-CTOUKUX
MPOIIECCOBY, crajei, 4yryHoB pasHbiX | B/03.6
YTBEPKICHHBIA MPUKA30M | BUJOB, IIBETHBIX CIUIaBOB | KOHTpOJIb TEXHOJIOTHUECKUX MPOIIECCOB
MUHHUCTEPCTBOM TpyJa U | HA OCHOBE MEIU U | UBTOTOBJICHUS  MAIIMHOCTPOUTEIBHBIX
COIATLHOM 3alUTHI | AIFOMUHMUS, W3ACIUN  CpedHEHd  CIOXKHOCTH U
Poccuiickoit  deneparun | 00pabaThIBaEMbIX yIpaBJICHUE UMU
ot 03.07. 2019r. Ne 478u | pezanreM, UMEIOIIUX OT
(3aperucTpupoBaH 15 (o} 30
MuHucTepcTBOM o0OpabaTeIiBacMbIX
FOCTHUIIAHU Poccuiickoii | moBepxHOCTEH, B TOM
Oenepanun 29.07.2019r., | yucie TOYHOCTBIO  HE
perucTpalMOHHbBIN Ne | BeIme 8-ro KBanmuTeTa M
55441) LIEPOXOBATOCTHIO HE

Hmwke Ra 0,8; u cOopku
COOpPOYHBIX EIMHHIIL,



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=68750&CODE=68750
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=68750&CODE=68750
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https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=68753&CODE=68753
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HaumenoBanue
npogeccHOHATbHBIX
crangaprtos (I1C)

Koa, HauMeHoBaHHE U
YPOBE€Hb
kBagnpukanuu OTD,
HA KOTOpbIe
OPHEHTHPOBaHA
JMCIMILIMHA

Ko u HammMeHOBaHue TPYAOBBIX
(yHKumii, Ha KoTOpBIE
OPHEHTHPOBAHA TUCHHUILINHA

50
€JIUHUIT)

HA3IENTHUs

BKIIOUaronmx ot 20 1o
COCTaBHBIX 4acTei
(metameit u CcOOPOYHBIX

MalIMHOCTPOUTCIIbHBIC

CJI0’KHOCTH)

(mamee -

cpeaHen

1.4. Komnereniuu oOywaroierocs, (GpopmMupyemble B pe3yjbTaTe OCBOCHHUS

JOHUCHMITIINHBI
HaumeHoBaHue Kon u Koa 1 HauMeHOBaHHe IlepeyeHs MIAHNPYEMBIX
KaTeropumn HAMMEHOBaHHE HHAUKATOPA pe3yJibTaToB 00y4eHHs
(rpynmsbi) KOMIIETEHIN I JAOCTHKEHHUS
KOMIIETEHIHIA KOMIIETCHI[MH
OIIK-4. Cnocoben OIIK-4.1. VYMeeT | 3HATH:
KOHTPOJIUPOBATh U | OMPEACIATH H | OCHOBHEIE MOJIOKEHUS
o0ecrneynBaTh OCYIICCTBIISATH COBPEMEHHOU TEOPHH CTPOCHHUS
MIPOU3BOACTBEHHYIO | HEOOXOIUMBIC aToMa, XHMHYECKOH  CBs3H,
U DKOJOTHYECKYIO | MEPOIIPHUSITHS 0 | DHEPTEeTUKH 51 KHHETHKHU
0€30IMacHOCTh  Ha | 00eCIIEUEHHIO XUMHYECKUX peaKIuii,
pabouux mecrtax 0e30macHOCTH H | XUMHYECKOI0 paBHOBeECHS,
CHM)KEHHIO TEOPUH pacTBOpOB,
po(heCCHOHATTLHBIX AEKTPOXUMHUH, a TaKKeE
PHUCKOB Ha | OCHOBHEBIE COETMHEHUS
MAIIHHOCTPOUTEIHHBIX | DJIEMEHTOB, 150,
MPEANPUITHSIX. KJIacCU(PUKAIIUIO U XUMUYCCKUE
OIIK-4.2. IIPEBPALLCHUS;
O1ieHUBaeT CTENEHDb | BIUSIHHUE Pa3TUIHBIX
9KOJIOTUUECKOM XUMHYECKNX COCJIMHECHMN Ha
OITACHOCTH OpraHu3M yeJIoBEKa n
BO3JICUCTBHSI OOBEKTOB | OKPY’KAIOIIYIO Cpely; MpaBHiia
MalTHHOCTPOUTENBHBIX | PaOOTHI B XUMHUYECKOMH
peAnpUITHNA Ha | mabopaTopuu
OKPY KaIOIIIYIO yMeTh: OTIPENICTIATh
IPUPOJTHYIO CPEY XUMHUECKHE CBOMCTBA

OJICMCHTOB H HX COG)II/IHGHI/Iﬁ

mo monoxkenwio B IICD, ux
BIIMSIHUC Ha CUCTEMY,
HarpaBJieHUE XUMHYECKHX
B3aMMOJICCTBUIH,  KHCJIOTHO-
OCHOBHOM  XapakTep Cpensl,
BO3MOXKHBIC MMOOOYHbBIC
npouecchl  (KOPpO3UOHHBIE U




Ip.) ¥ TpeAcKa3blBaThb UX
BIIMSIHAE Ha TEXHOJOTWYECCKHIA
IPOIIECC, OKPYKAIOLIYI0 Cpedy
U 4YeJOBeKa, npeiaraTh
CIIOCOOBI 3aIlUTBl OT HHUX, a
TaKKe MPUTOTABJINBATH
pacTBOpHI HY>KHOU
KOHIICHTPAllMd H  OTPENeNITh
ee THOOBIM JOCTYITHBIM
MeToAoM  (THTpOBaHHE, C
MIOMOUIbIO apeoMeTpa U T.A.),
U3MEPSATH pH BOJIHBIX
PacTBOPOB 3IEKTPOIUTOB;

BJajeTh: METOJaMH pacdera

KHHETHUYCCKUX nu
TEPMOJUHAMHYECKUX

XapaKTepUCTUK  XUMHYECKUX
peakuuid, pacuera

KOHLIGHTpallUid pacTBOPOB H
KOJIMYECTB pEarupyrolux Hu
00pa3yrIUXCs BEIIECTB IO
XUMUYECKOMY YPaBHEHUIO,
pacuera IIOKa3aTemst
KHCIIOTHOCTH Cpe€Jpl, pacdera
OJC wu OKHUCJIUTEIIHHO-
BOCCTAHOBUTEIBHBIX

MMOTEHLMAJIOB PEAKLIMI

2. Mecto nucuuninHbl B crpykrype OITIOII

HMucuummuna B1.JI(M).b.9 «Xumus» peanusyercs B paMmkax 00s3aTeIbHOM
yactu bioka 1 «/lucuumimuel (MOyJis1)» NporpaMMbl OakaiaBpuara.

JlucuurinHa mpenoaaeTcs: o0ydaroumMmest o ouHout opme oOydeHust — B 1-
M CEMECTpE, 10 3a04HOU (hopme — B 2-M CEMECTpE.

HuciumrHa «XuMus»  SBISIETCS  HayaldbHBIM — ATanoM  (HOPMUPOBAHMS
komnereHuii OIIK-4 B npouecce ocsoenust OITOII.

JMucuuminHa — «XuUMUSD»  ABJISETCA  MPEIIIECTBYIOUIEH Uil  U3YYEHHUS
JUCHMIUIMH: be3omnacHoCTh JKU3HENEATENbHOCTH, OJKOJIOTHSA, YdeOHas IpaKTHKa:
O3HAKOMMTEJIbHAs MpaKTUKa, YdeOHas NpaKTHKa: TEXHOJIOTHYecKas (MPOEKTHO-
TEXHOJIOTHYECKAsl) MPAaKTHKa, ['ocyaapcTBEeHHAs: HTOrOBask aTTeCTalys: MOJArOTOBKA K
IpOLEAYPE 3aIUTHI U 3alIUTa BHITYCKHOW KBAIM(UKAIIMOHHONW PabOTHI.

dopmoii TPOMEKYTOUHOM aTTeCTalluy 3HAHUN 00y4yaeMbIX MO OYHOH (opme
oOyueHus siBisieTCs 3a4eT B 1-M ceMecTpe, 1o 3a04HOi opme 3a4eT B 2-M CEMECTPE.

3. O0beM IUCHUIIIHHBI
OO0masi TpyJA0€MKOCTh JUCHMIUIMHBI COCTABIISIET 2 3aY€THBIX EIWHUIIBL (72
AKAJIEMHUYECKUX 4aca), B TOM YHUCJIE

o4yHasi popma o0yyeHuUs :

| Cemectp | 1




JIEKIUHU 16
J1a00paTOPHBIE 3aHITHS 16
CEMUHAPHI M TPAKTUICCKHIEC 3aHSITHSI -
KOHTPOJIb: KOHTaKTHasl paboTa 0,2
KOHTPOJIb: CAMOCTOsITEIbHAsl paboTa 8,8
pacueTHo-rpaduueckue padoThl, KYpCOBBIE paOOTHI (IPOEKTHI): KOHTAKTHAs paboTa -
pacdeTHoO-Tpaduieckue paboThl, KypCOBbIE pabOTHI (IPOEKTHI): CAMOCTOSITENIbHAsI paboTa -
KOHCYJIbTaITIHN -
Konmaxmmuas paboma 32,2
Camocmosmenvras paboma 39,8
Bun npomexxyrounoit arrectanuu (popMa KOHTPOJIS): 3a4eT
3a04Has popMa 00yUeHHs:
CemecTtp 2
JIEKIIAU 4
71a00paTOPHBIE 3AHSITH 6
CEMUHAPHI ¥ IPAKTUYCCKHUE 3aHITHSI -
KOHTpPOJIb: KOHTAKTHasl paboTa 0,2
KOHTPOJIb: CAMOCTOsITEIbHAsI paboTa 8,8
pacdeTHO-Tpaduieckrue paboThl, KypCOBBbIC pabOTHI (IPOEKTHI): KOHTAKTHAS paboTa -
pacueTHO-rpaduaeckue paboThl, KypCOBBIe PaOOTHI (IIPOCKTHI): CAMOCTOSITENIbHAS paboTa -
KOHCYJIbTaIlIN -
Konmaxmnuas paboma 10,2
Camocmosmenvhas paboma 61,8

Bun npomexxytounoit atrectanuu (popMa KOHTPOJIS): 3a4eT

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

Ounas ¢popma 00yueHust

KomuuectBo yacoB Kon
KOHTaKTHas paboTa WHIUKATOPA
Tewma (paznen) commmapoin | CAMOCTOSITENIb L
JIEKIU | J1abopaTopHBL AOCTHIKCHUU
TIPAaKTHYECKHE Has pa60Ta
u € 3aHATUSA KOMIICTCHIIMH
3aHATHA
1. OcHOBHBIC MOHSATHS U 3aKOHBI
xumud. llepuoanyeckas cucrema OIK-4.1
M. MengeneeBa. Ctpoerue 4 2 - 7 A
A . P OTTK-4.2
aToMa U CTPOEHUE MOJIEKYJ U
BEIIECTBA.
2.XuMHYecKasi TEpMOAMHAMHUKA. OIIK-4.1,
Xumudeckass KWHETHKA. 4 4 ] OIIK-4.2
Xumuueckoe u (ha3zoBoe
paBHOBECHE.
3. O0mue cBOICTBAa PACTBOPOB. OIIK-4.1,
JucniepcHbie ¥ KOJUIOUIHbIE 4 4 ] OIlK-4.2
cucreMsl. PacTtBopsl
HESJICKTPOJUTOB U JICKTPOJIUTOB.
4. OKHCIUTEIBHO- OIIK-4.1,
BOCCTaHOBUTEJIbHBIC PEAKIIUU U 4 6 - 8 OIIK-4.2
AIEKTPOXUMHUYECKUE MPOLECCHI.

Koncynpranun -




OIlK-4.1,

Kontposs (3auer) 0,2 8,8 OITK-4.2
UTOoro 32,2 39,8
3aounasi gopma o0yueHust
KomnuectBo yacoB Kon
KOHTaKTHas paboTa WHIUKATOPA
Tema (paznen) sexn | naGopatopms | CMapE 1 CaMOCTOSTENb HOCTH)KeHEﬁ
N o BArATIS NPaKTHYECKHE Has paboTa KOMIICTCHIAN
3AHSTHUS
1. OCHOBHBIE TTIOHSTHS M 3aKOHBI OIIK-4.1,
xumud. Ilepuoanueckas cucrema OIIK-4.2
H.N. MenneneeBa. CtpoeHue 1 0 - 12
aToma M CTPOEHUE MOJIEKYJI U
BEIIICCTBA.
2.XuMuyeckasi TepMOAMHAMUKA. OIIK-4.1,
XuMuyeckas KHHETHKA. 1 ) i 13 OIIK-4.2
Xumuyeckoe u (pa3zoBoe
paBHOBECHE.
3. O0GuIue cBOICTBA PACTBOPOB. OIIK-4.1,
JlucniepcHble U KOJIJIOUTHBIE 1 ) i 14 OIIK-4.2
cucreMsl. PacTBopsl
HEAJICKTPOJUTOB U DJICKTPOIUTOB.
4.OKHUCIUTETHLHO- OIIK-4.1,
BOCCTAaHOBUTEJIbHBIEC PEAKLIUU U 1 2 - 14 OIIK-4.2
AIEKTPOXUMUYECKHUE MPOIIECCHI.
Koncynbranun - -
OIIK-4.1,
Kontpois (3auer) 0,2 8,8 OITK-4.2
UTOIro 10,2 61,8




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
OOy4YaromMXCca U MeJarorndeckoro pabOoTHHUKA T0J] YIPABICHUEM IEJaroru4eckoro
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

[TpakTHueckass TOATOTOBKA PEANTM3yeTCs MyTeM IPOBEACHHS MPAKTUYCCKUX
3aHATHH, TPEIYCMaTPUBAIOIINX YYaCTHE OOYYarONIUXCS B BBIIIOJHEHUH OTIEIBHBIX
AJIEMEHTOB PabOT, CBSA3aHHBIX C OYyIylIed MpPoPECCHOHATLHON eSITeIbHOCTBIO.
O6beM 3aHATU B (hOpME MPAKTUUECKON MOATOTOBKHU cOCTaBisieT 4 yac. (110 OYHOM
dbopme oOyueHus ), 2 gac. (1mo 3aouHoi hopmMe 00yUeHHS)

Ounas ¢popma 00yueHust

Kon
®opmMma MHUKATOpa

IIPOBEICHUS JOCTH)KEHUI

KOMIICTCHIIMHN

Komuu
Bun 3aparusa Tewma 3angaTusa €CTBO
9acoB

ITpakTHyec ['pynmnoBas OIIK-4.1,
KOMaH/THas OIIK-4.2
pabota c
3ajfiaHue SIIEMEHTAMHU
JIEJIOBOM  UIPBIL.
Brimosnnenune
pacyeToB u
MIPUTOTOBJICHUE
pacTBopa CepHOM
KHCJIOTBI

2 3a1aHHOM
KOHIICHTpaIlun
u3 6onee
KOHIICHTPUPOBaH
HOTO, MpPOBEpPKa
pe3yibTaTa
METOA0M
apeoMeTpuH,
pabota co
CIIPaBOYHOM
JIUTEPaTypoi

Koe

«PacTBOpBl KHUCJIOT, OCHOBaHUMU,
coJjiei u HUx CBOICTBA.
[Ipurorosnenue pacTBOpOB
KucioT». Pelenue 3agad 1Mo
TeMaM «CrocoObl  BBIpaKEHUS
KOHIICHTPALUU pacTBOpPOB.
DIIEKTPOJIUTHI. I'maposnus.
Bonopoansliil mokasaTesnby»




[IpakTHUec WHAMBUIyaIb OIIK-4.1,
Koe Has U OIIK-4.2
sanamme TPYIIIOBast
KOMaHIHasd
pabota C
JIieMeHTaMHu
JIeJI0OBOM
UTPEL. Hs
«["asbBaHUYECKHE DIIEMEHTHI. IIpeaI0’KeHH
3J'I€KTpOJ'IPI3 . KOpp03I/I$I» BIX CpeacTB
(Hanucanue aHOJTHBIX u co6paTh
KaTOIHBIX peakuui .
paboTaroiuii
INEKTPOXUMUYCCKUX IPOIIECCOB,
onpeseneHue SI[C 2 TaJIbBaHHU4YECK
rajibBaHHYECKHX 5JIEMEHTOB, UU  3JIeMEHT,
COCTaBIICHUE CXEMBI OIIpefieIUTh
raJIbBAHMYCCKUX " ero 3/IC,
KOPPO3UOHHBIX AJIEMEHTOB, pacCUmTaTh
pacuertsl 1o 3akoHy dapajes)
TeopeTHu4eCKo
e 3HaueHHe,
COCTaBUTH
cxeMy
TaJIbBBAaHHUYECK
Or0 3JIeMeHTa,
pabota co
CIIPaBOYHOU
JIUTEPATYpOH
3aounas popma 00yueHust
Komnue Kon
dopma WH/IMKATOpa
Bun 3apartus Tema 3agaTus CTBO o
MIPOBEICHUS JIOCTHKEHUH
ey KOMIICTCHIIUHN
WHIUBUYaJTh OIlK-4.1,
«l"aIbBaHMYECKUE DJIEMEHTHI. Hasd H OTK-4.2
DIIEKTPOIH3. Koppo3zus» IrpyIIioBas
(Hammcanue AHOJTHBIX " KOMaH/IHas
KaTO/HBIX peaxiuit pa6oTa C
IIpaKTHY€EC | 57ekTpOXHMHYCCKHX IIPOLECCOB, e ——
Koe OIpeJIeJICHUE OJ1C 2 .
3a/laHue TaJIbBAaHUYCCKUX 9JICMCHTOB, A€JI0BOH
COCTaBIICHUE CXEMBI UTpPBEL. Hs
raJlbBaHUYCCKHUX u IIpeaIoOKEeHH
KOPPO3UOHHBIX AJIEMEHTOB, BIX CPeJCTB
pacueTsl 1o 3akony Dapajes) co6paTh
paboTaroinuii
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raJbBaHHUUYECK
UM 3JIEMEHT,
OIIpe/ieIUTh
ero 3/C,
paccuuTaTh
TEOPEeTUYECKO
e 3HaueHHe,
COCTaBUTH
cXemy
raJbBaHHUUYECK

Oro 39JIEMEHTa,
pabota co
CIIPaBOYHOM
JUTEPATYPOU

7. YdeOHO-MeTOAUYECKOEe o0OeclevyeHHe CaMOCTOSTEJbHOH PadoThl
CTYIEHTOB

CamocTtosiTenpHast paboTa CTyIEHTOB MPEAyCMOTpPEHA YYEOHBIM IUIAHOM II0
nucuumuinHe B 00beme 39,8 yacoB o ounoit popme oOyueHnus, 61,8 yaca no 3aouHoi
dopme oOyuenus. CamocTosiTesibHasE paboTa pealn3yercss B paMKaxX MpOTrpaMMBbl
OCBOEHUS TUCHUIUIMHBI B CIEAYIOMUX Gopmax:

- MpopabOTKa TEMATUKKU CAMOCTOSITEILHOM PaObOThI;

- HanrcaHue pedepara;

- BBINOJTHEHUE UHIUBUAYATIbHBIX 3aJlaHUM;

- IOATOTOBKA K cllaye 3ayera.

B pamkax ydueGHOro Kypca npeaycMaTpUBaIOTCSI BCTPEUU C MPEIACTABUTEIIMU
npoUIBHBIX PEANPUATHH.

CamocTtosiTenbHass paboTa MPOBOAUTCS C LEJIbIO: CHUCTEMATH3alUU U
3aKpEIUICHUS TOJNyYEHHBIX TEOPETUYECKUX 3HAHUW H MPAKTHUYECKHX YMEHUH
O0yJaroumxcs; YIIIyOJNeHUs W PaCIIMpPeHHs] TEOPETHYECKUX 3HAHUN CTYNIEHTOB,;
dbopMupoBaHUsS YMEHHH HCIONIH30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIMIO, YUeOHYIO0 U CIICUATIbHYIO JTUTEPATypy; Pa3BUTHS MO3HABATEIbHBIX
CIOCOOHOCTE M  aKTMBHOCTH  OOYyYalolUMXCS: TBOPYECKOHW  WHUIIMATHBBI,
CaMOCTOSATENILHOCTH,  OTBETCTBEHHOCTH,  OPraHU30BAaHHOCTH;  (OpPMHpPOBaHUE
CaMOCTOSATEILHOCTH MBIIIJICHUS, CrocoOHOCTeM K CaMOpa3BUTHIO,
COBEPIIEHCTBOBAHUIO M CaMOOpraHu3anuu; QopMupoBaHus NpodheccuoHaATbHBIX
KOMIETEHIIUI; Pa3BUTHUIO UCCIIEOBATENbCKUX YMEHUHN CTYCHTOB.

®opMbI U BHIIBI CAMOCTOSITEIbHONW Pa0OTHI CTYJCHTOB: YTCHHE OCHOBHOW U
JIOTIOJIHUTEBHON JIUTEpaTypbl — CaMOCTOSITENIbHOE M3yueHUEe MaTepuana 1o
PEKOMEHTyeMbIM JIUTEPATyPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJOroM,
CaMOCTOSITENIFHBI TOA00P HEOOXOAMMOW JHUTEepaTyphl; paboTa cO CIOBapeM,
CIPaBOYHMKOM; TIOMCK HeoOXxoaumou wuHpOpMamuu B cetu VHTepHeT;
KOHCTICKTUPOBAaHUE HCTOYHUKOB; pedeprpoBaHNE HCTOYHUKOB; COCTABIICHUE
AHHOTAIMI K MPOYUTAHHBIM JIMTEPATYPHBIM HCTOYHHUKAM; COCTABJICHHUE PEICH3UN U
OT3BIBOB Ha TMPOYHMTAHHBIM MaTepHall; COCTaBlieHWE 0030pa MyOJIMKAIHiA 10 TeMe,
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COCTaBJ€HHE M  pa3paboTKa TEPMUHOJOTUYECKOTO  CIIOBaps;  COCTaBJICHUE
XPOHOJIOTHYECKOW TabNuIlel; cocTtaBienne Oubmmorpadun (6mbmmorpaduyueckoit
KapTOTEKH); TOATOTOBKA K pa3NUYHBIM (opMaM TeKyled W MPOMEXKYTOUHON
arrecTal (K TECTUPOBAHMUIO, KOHTPOJBHOM padoTe, 3a4eTy); BBINOJIHEHUE
JOMAIIHUX KOHTPOJIbHBIX padoOT; CaMOCTOSITENBHOE BBINOJIHEHHE MPAKTHUYECKUX
3aJlaHui PenpPOAYKTUBHOTO THUMA (OTBETHl HAa BOIPOCHI, 3a/1a4, TECTHI; BBIIOJHEHUE
TBOPYECKHX 3aJaHui).

TexHo0Tusl OpraHu3alKi CaMOCTOSTENBHOU PA00ThI 00YUYaIOIIUXCS BKIIOYAET
UCIOJIb30BaHUE HH(DOPMAIMOHHBIX U MaTepUANbHO-TEXHUYECKHX  PECypCcoB
00pa30BaTEIbLHOTO YUpPEKACHUS: OMOIMOTEKY C YUTAIBHBIM 3aJI0M, KOMITbIOTEPHbIE
KJacChl € BO3MOXXHOCTbIO pa®oTel B WHTepHer; ayauropuu (Kjaccel) Ajist
KOHCYJIbTALIMOHHOM JI€STEIbHOCTH.

[lepen BeImOTHEHUEM OOYYAIONIUMUCS BHEAYJUTOPHON CaMOCTOSATEIHHOM
paboThl MIpenojaBareiab MPOBOJAUT KOHCYJIBTHPOBAHUE I10 BBIIOJHEHHUIO 33JIaHUS,
KOTOpPBI BKJIIOYAaeT Uedb 3aJaHusi, €ro COJAEp>KAaHHs, CPOKU BBIOJHEHUS,
OpPUEHTUPOBOYHBII 00bEM padOThI, OCHOBHBIE TPEOOBAHMS K pe3yjbTaTaM paloThl,
KpUTEPUH OLEHKUM. Bo Bpems BbINOJHEHUA OO0YYaloIMMUCS BHEAYIUTOPHOU
CaMOCTOATENIBHOI PabOThl U MPU HEOOXOAUMOCTH MPENOAaBaTEdb MOKET IPOBOIUTH
WHIUBUYaJIbHBIE U TPYNIOBbIE KOHCYJIbTALINH.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISATHCS HWHAMBUAYAIBHO WM
rpynnamMu o0ydarolmxcs B 3aBUCUMOCTU OT II€JIM, 00beMa, KOHKPETHOW TeMaTHUKU
CaMOCTOSATEILHOM pabOoThl, YPOBHS CIOKHOCTH, YPOBHS YMEHHI 00YyUaIOIIUXCSl.

KonTtpons  camocrosiTennbHOM ~ pabOThl  CTYJEHTOB  IIpelycMaTpUBaeT:
COOTHECEHHUE COJIEP>KaHUs KOHTPOJIS C IEeJIIMU 00y4eHUs; 00bEKTUBHOCTh KOHTPOJIS;
BAJUAHOCTh KOHTPOJS (COOTBETCTBHE NPENBABISIEMBIX 3aJaHUA TOMY, 4YTO
OpeanoyaraeTcs MpoBepUTh); AuddepeHranuo  KOHTPOIbHO-U3MEPUTEIbHBIX

MaTepHaJIOB.
@opMbl  KOHTPOJISI CAMOCTOSITEIbHOM pabOThI: MPOCMOTP U  MPOBEpKa
BBITIOJTHEHUST ~ CAMOCTOSITENIbHOW ~ pabOThl  MpernojaBaTeleM;  OpraHu3alus

CaMOINPOBEPKH, B3aHUMOIIPOBEPKU BBIMOJHEHHOTO 33JaHusl B TpYIIeE; OOCYXICHUE
PE3yNbTATOB BHIMOJIHEHHON paOOThl HA 3aHATHUU; MIPOBEACHUE MUCbMEHHOTO OIPOCa;
IIPOBEJICHUE YCTHOIO OIpPOCa; OpraHu3aluss W MPOBEICHUE WHIMBUAYAIBHOIO
cobeceloBaHusl; OpraHU3alysi U IPOBEJICHUE cOOeCeI0BaHMS C TPYIIION.

Ne

u/n Bua yueOHo-MeTOoAM4eCKOro odecneyeHust

1 KoHnTtposnbHble 3a1anus (BapuaHThI).

2 TecroBble 3a1aHus.

3. Bonpocs! 1151 caMOKOHTPOJIS 3HAHUH.

4 TeMBI DOKIIaIOB.

5 3ananus A MOJATOTOBKU K MMPOMEXKYTOYHOM aTTeCTaI[|H 10 AUCHIUTUIINHE
' (Bompocs! k 3auery)
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8. ®oHa OULEHOYHBIX CPEACTB /ISl NMPOBEACHUS TEKYIIero KOHTPOJS
yCIeBAeMOCTH, IPOMEKYTOYHOM aTTECTAIUM 10 UTOTAaM OCBOEHHS TUCIHUILINHBI

8.1. ITacopTt ¢doHIa OLIEHOYHBIX CPEICTB

Ne | Konrponupyewmsie pazaensl | Kog u HauMeHoBaHUE WHaukaTop AOCTHXKEHUS HanmenoBanue
(TEeMBI) AUCIUILINHEL KOMIICTCHIINN KOMIICTECHIINN OIICHOYHOT'O
cpencTBa
1. | OcuoBubie mousTust 1 | OIIK-4.  Cnocoben OIIK-4.1. YMmeer
3aKOHBI XUMUHU. KOHTPOJIUPOBATh W | OMPEACIAThH u
[lepuoanueckas o0ecrnieunBaTh OCYLIECTBIISITh
cucrema J1.1. IIPOM3BOJCTBEHHYIO U | HEOOXOIUMBIE
Meneneena. 9KOJIOTUYECKYIO MEpONPUSITHS o
Crtpoenue atoma u 0€30MacHOCTh Ha | o0ecrieyeHuto
CTpPOEHHE MOJIEKYN | pabounx MecTax 0e30MacHOCTH u
BEIIIECTBA. CHUKEHUIO WHJUBUTyaJIbHBIC
npodecCHOHaNBHBIX KOHTPOJIbHBIE
PHCKOB Ha | paboThI;
MAaIIMHOCTPOUTENBHBIX | pedepar; YCTHBIN
MPEANPUITHSIX. ompoc,
OIIK-4.2. cobeceq0BaHuE;
O1eHUBaeT  CTEIEHb | TECT, 3a4eET.
3KOJIOTHYECKOMN
OTAaCHOCTH
BO3JICHCTBUS OOBEKTOB
MaIlTMHOCTPOUTEIBHBIX
MNpEANPUATHI Ha
OKPY>KaIOIIIYIO
MIPUPOJHYIO Cpery
2. | Xumuueckas OIIK-4. Crocoben OIIK-4.1. YMeeT | UHIUBUyaIbHbIE
TEPMOIMHAMHUKA. KOHTPOJIUPOBaTh U | ONPEAEIATh U | KOHTPOJIbHbBIE
Xumuaeckas o0ecreunBaTh OCYIIECTBIISTh pabotsl; pabovas
KUHETHKA. MIPOU3BOJCTBEHHYIO U | HEOOXOIUMBIE TeTpajib
XUMHYECKOE U IKOJIOTHIECKYIO MEPOTIPUSITHSI 1o | (OTIembHBIN
¢dazoBoe paBHOBecHE. | 06€30MACHOCTD Ha | 00ecreYeHnIo MaTepuan);
pabounx MecTax 0€e30MacHOCTH u | pedepaT; yCTHBIN
CHUKEHUIO ompoc,
npodeccrnoHaNIbHbBIX co0eceI0BaHuE;
PHUCKOB Ha | TecCT, 3auerT.
MaITMHOCTPOUTETBHBIX
NPEANPUITHSIX.
OIIK-4.2.
OueHuBaeT  CTENEHb
3KOJIOTUYECKOU
OMAacCHOCTH
BO3IEHCTBUS 00OBEKTOB
MaIlMHOCTPOUTEIbHBIX
NPEANPUITHI Ha
OKPY’KaIOIIYIO
MIPUPOTHYIO CPEIy
3. | OOuwme cBoicTBa OIIK-4.  Cnocoben OIIK-4.1. YMeeT | MUHIUBUyaJIbHbIE
pPacTBOPOB. KOHTPOJIUPOBATh U | ONPEAEIAThH 1 | KOHTPOJIbHBIE
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HucnepcHbie u obecrneunBaTh OCYIIECTBIISITh paboTer; pabdouas
KOJUTOUTHBIE MIPOU3BOJCTBEHHYIO U | HEOOXOIUMBIE TeTpaib
CUCTEeMBI. PacTBOpHI IKOJIOTHYECKYTO MEPOTIPUATHS 1o | (OTIeNbHBIN
HEIJICKTPOJIUTOB U 0€30macHOCTh Ha | o0ecrieyeHuIo Marepuan),
AIIEKTPOJIUTOB. pabouux mecTax 6e30macHOCTH U | pedepat; yCTHBII
CHIDKEHHUIO orpoc,
podhecCHOHATBEHBIX co0eceoBaHuE;
PHUCKOB Ha | emoBas  WIpa,
MaIIMHOCTPOUTENBHBIX | TECT, 3a4eT.
MPEIPUITHSIX.
OIIK-4.2.
OLlEHUBAaeT  CTEIEHD
3KOJIOTHYECKOU
OIaCHOCTH
BO3JICHCTBUSI OOBEKTOB
MalIMHOCTPOUTEIbHBIX
HNpEANPUATUI Ha
OKPYKaIOIIYyIO
IIPUPOJIHYIO CPELy
4. | OxucIUTEIBHO- OIIK-4. CoocobeHn OIIK-4.1. YMeeT | UHIUBUyaIbHbIE
BOCCTaHOBUTEJIbHBIE KOHTPOJIMPOBATh W | ONPEICISTh U | KOHTPOJIbHBIE
peaxkuuu u o0ecrnieunBaTh OCYIIECTBIISATH paboTel; pabouas
AIEKTPOXUMUICCKUE MIPOM3BOJCTBEHHYIO U | HEOOXOIUMBIC TETpaIhb
MIPOLIECCHI. HKOJIOTUYECKYIO MEPOIPUATHS 1o | (OTIenbHBIN
0e30macHOCTb Ha | oOecrieueHuIo MaTepuan);
pabouux MecTax 0€301acHOCTH u | pedepaT; yCTHBIH
CHIDKCHUIO orpoc,
npoheccuoHaNbHBIX co0ecel0BaHuE;
PHUCKOB Ha | eoBas  WIpa,
MalIMHOCTPOUTENBHBIX | TECT, 3a4eT.
MPEATPUATHSIX.
OIIK-4.2.
OueHuBaeT  CTENEHb
3KOJIOTUYECKOU
OITACHOCTH
BO3JICHCTBUS OOBEKTOB
MAaIIHHOCTPOUTEIBHBIX
NPEINPUATHI Ha
OKPY>KaIOIIYIO
MIPUPOJHYIO CPELLy

Jranbl ¢opMuUpOBaHUS KoMmIeTeHUuil B mnpouecce ocBoenus OIIOII
MPSIMO CBSI3aHBI C MECTOM JMCIUIUINH B 00pa3oBartesibHOM nporpamme. Kaxapiii stamn
dbopMupoBaHUS KOMIICTCHIIUU, XapaKTepU3yeTCs ONPEACIICHHBIMU 3HAHUSMH,
YMEHMSIMA W HaBblKaMW W (WIM) OMNBITOM NpOo(ecCHoOHAIBHON JesATEIbHOCTH,
KOTOpbIE  OIICHMBAIOTCS B  MPOIECCE TEKYUIEro KOHTPOJIA  YCIEBAaeMOCTH,
MPOMEKYTOUYHOM aTTeCTallMy MO JUCHUIUIMHE (MPAaKTHKE) U B MPOIIECCE UTOrOBOU
aTTECTallUH.

JucuuminHa « XuMus» SIBISETCS HAYaJIbHBIM 3TAllOM KOMIUIEKCA TUCIMILINH,
B XO/JI¢ U3YUYEHUS KOTOPBIX y CTYJeHTOB opmupytorcs kommerenimu OITK-4.
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@opMUpOBaHUE YKAa3aHHOW KOMIETEHUMU IPOUCXOAMT TMPHU HU3yUYECHHH
TUCIMIUTMH ~ «be30macHOCTh  KHU3HEACSITENbHOCTH»,  «OJKONOTus», «YdeOHas
NPAKTUKA: O3HAKOMUTENIbHAS TNPAKTHKa», «Y4eOHas MpaKkTUKa: TEXHOJIOIMYeCKas
(MPOEKTHO-TEXHOJIOTMYECKas) IPAKTUKAY.

3aBepmiaerca pabora 1O (QOPMUPOBAHUIO y CTYIAEHTOB YKa3aHHBIX
KOMIIETeHIMA B xonae ['ocygapcTBeHHOW HWTOTOBOM aTTeCTallMd: MOJArOTOBKA K
MPOLIEYPE 3aIUTHI U 3aIUTa BHITYCKHON KBATM(PUKALIMOHHON pabOoTHI.

Nrorosas ouenka chopmupoBanHocTy kommerenuud OIIK-4 onpenensercs B
IIEPUOJ OATOTOBKY U CIaYU TOCYAAPCTBEHHOIO dK3aMEHA.

B npouecce udydeHus JMCHMIVIMHBI, KOMIIETEHIIUH TaK:Ke GOpMHUPYIOTCS
MOJ3TAIHO.

OcHoBubiMu dTanamu (popmupoBanuss OIIK-4 npu w3ydeHMHM AMCIMIUIAHBI
b1.J(M).b.9 «Xumus» sBIME€TCS MOCIEIOBATEIIBHOE HW3YUYECHHE COJEPKATEIbHO
CBSA3aHHBIX MEXJy co00il TeM ydeOHbIX 3aHATHNA. M3ydeHune KaXaoh TeMbl
npeanonaraeT  OBJIAJACHUE  CTYJEHTaMH  HEOOXOJUMBIMM  JAECKPUOTOpaMU
(cocTaBisOIIMMH) KOMIETeHUHA. JlJ1g1  OIeHKH YpOoBHA C(HOPMUPOBAHHOCTU
KOMIIETEHLIUA B IPOLIECCE HM3YYEHMS AUCHUIUIMHBI TMPEIYCMOTPEHO NPOBEJIEHUE
TEKYIIET0 KOHTPOJISI YCIIEBA€MOCTH IO TeMaM (pa3jiesiaM) JUCHUIUIMHBI U
MPOMEKYTOUYHOM aTTeCTallMM 10 AUCLUIUINHE — 3a4eT.

8.2. KoHTpo/IbHBIE 32JaHUSI U MATEPHAJIbI, HEOOXOAUMBbIE IJIsl OLEHKH
3HAHUI, YMEHUI U HABBIKOB U (MJIM) ONbITA AESATEJIbHOCTH, XapPaKTEePU3YIOLIUX
Tanbl (POPMHPOBAHUS KOMIIETEHIMI B MpoLecce OCBOeHHUs 00pa3oBaTeIbHOH
NMPOrpamMmmbl

8.2.1. KonTposbHble BOmpocbl Nmo TemMam (pa3mejnaMm)  AJA
omnpoca/codeceq0BAHUA HA 3AHATHIX

Tewma (paznaen) Bomnpocsi
1. Pemenue 3amady 1O  NPUMECHEHUIO
OCHOBHBIX 3aKOHOB (onpenenenue

KOJIMYEeCTBA BEUIECTBa 4Yepe3 MOJSIPHYIO
MacCy ©  MOJIApHBIA  00beM,  3aKOH
HKBUBAJIEHTOB, pacdyeT MO XUMHUYECKUM
dbopMynam, 0 XUMUYECKUM YPaBHEHUSIM).

2. Omnpenenenue cocraBa sjpa aTroma,
COCTaBJICHHE JIIEKTPOHHON (HOPMYINBI aroma.
KBaHTOBBIE UMCIA.

3. OObsICHEHHE CBSI3U MEXAY IOJIOKEHUEM
amementa B IICO m  snexTpoHHOU
KOH(UTYpaIUei ero aToMoB.

4. CpaBHEHHME  CTENEHU  TNPOSIBICHUSA
METaNTNYECKUX u HEMETaTTNYECKUX
CBONCTB.

5. llepunonuueckass 3aBUCHMOCTh BEJIMYHH
SHEPrUil MOHHU3ALUMHM, SHEPrMM CPOACTBA
CpoJICTBa K 3JIEKTPOHY,
AIIEKTPOOTPULIATETBHOCTH.

1. OcHOBHBIE TIOHSTHS M 3aKOHBI XHWMUH.
Ilepuognueckass cucrema J[.M. Menneneena.
CrpoeHue aroMa U CTPOEHUE MOJICKYT U
BEIIECTBA.
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Tewma (pazaen)

Bomnpocsl

6. OmpeneneHue TUNA XUMHUYECKOM CBSI3H,
M300paKEHHUE CXEMBbI IEPEKPBIBAHUS ATOMHBIX
opOuTanmeii ¥  oOmpenelieHHe TEeOMETPUHU
MOJIEKYJIbI C YYETOM THOPHIN3AINUN aTOMHBIX
opOuTanei.

2. Xumuueckas TEPMOJUHAMUKA.

XuMH4eckass KHHETHKa. XUMu4eckoe u (a3oBoe
paBHOBECHE.

1. Pacuer M3MeHEHMH TEpMOJMHAMHUYECKHUX

byukumii  cocrossHus  (HTanbnuu  AH,
sHTporuu AS, cBoOGomHo#l »Heprum ['nbOca
AG). DKcrepuMEHTaJbHOE  OIpPEACIICHHUE
teroBoro  a¢pdexkra  (AH),  meromuka
ornpezaeneHus, naboparopHoe u
MIPOM3BOJICTBEHHOE 000PY/IOBAHHE.

2. Onpenenenue 3K30- WA

IHIOTEPMUYECKOTO XapaKTepa peakluu I10
BenmunHe AH.

3. [Iporno3upoBanue BO3MOYKHOCTH
CaMOTIPOHU3BOJILHOTO MPOTEKAHHS PEAKIIUU IO
BenmmunHe AG.

4. CocraBreHne KHHETUYECKOTO ypaBHEHUS
XAMHYECKOW  PEAKIUW, BBIYUCICHHS  II0
KMHETUYECKOMY YPaBHEHHUIO ICHCTBHS Macc
(3aBUCUMOCTh CKOPOCTH OT KOHIIEHTpPAIUU
pearenTtoB) u mo ¢opmyne Baut-Todda
(3aBUCUMOCTH CKOPOCTH OT TeMITEPATypPHhI).

5. OrmpeneneHue HaMpaBlICHUsS CMELICHUS
XAMHUYECKOTO PABHOBECHUS TPH H3MCHCHHH
BHEIIHUX YCJOBHI Ha OCHOBaHHWM MPHHIIMUIIA
Jle-llatense.

6. CocTaBiieHHEe BBIPaKEHUS AJIS1 KOHCTAHTHI
paBHOBecus.  Pacduer  paBHOBECHBIX U
UCXOJHBIX KOHIIEHTpAIMil BELIECTB, pacuer
PaBHOBECHOTO COCTAaBa PEAKIIMOHHOW CMECH.

u

3. OOumue cBoiicTBa pacTBOpoB. /lucnepcHble
KOJJIOUTHBIE CUCTEMBI. PactBopbI

HEJJICKTPOJIUTOB U 3JICKTPOJIUTOB.

1. Pacyer u mepecyer KOHIICHTpAIUU
pacTBOpoOB (MaccoBasi, OObEMHAsT U MOJIbHAS
JIOJIS, MOJISIpHAs " HOpMaJIbHasI
KOHIICHTpAIIHH, MOJISITBHOCT, THUTD).
DKCIepUMEHTAIbHOE OTIpe/IeIICHHUE
KOHIIEHTPAIIMA PAcTBOPOB J1a0OPaTOPHBIMHU
METOJIaMH.

2. DNeKTpoauTbl U HEIIEKTPOJUTHI.
OmnpeneneHue xapakTepa JEKTPOIUTA 10 €ro
cuie (CWIbHBIE, CpEeTHUE U C1a0bIe).

3. CocraBiieHHE BBIPQKEHUS U KOHCTAHTHI
JICCOITALINT ciaboro AIIEKTPOIIUTA,
pelieHre 3aJad Ha pacdyeT KOHCTAaHT U

CTETIeHU JIMCCOIIMALINT o 3aKOHY
pas36asienus OcTBajnbia.
4.  CocraBineHHue  HOHHO-MOJEKYISPHBIX

ypaBHEHHI peaknuid B pacTBope (MOHHO-
oOmMeHHOe B3aNMOJIEHCTBHUS MEXIY
pacTBOpPaMH 3JIEKTPOJIMTOB, THAPOJIU3 U JIp.).
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Tewma (pazaen) Bomnpocsl

5. Pacuer pH pacTBOpOB CHIIBHBIX M CITaOBIX
AJIEKTPOJIMUTOB C YYETOM JAUCCOLMALMH U
THJIPOJIH3a. DKCIepUMEHTAIbHOE
onpenenenue pH wmeromamu  BU3yaJbHOU
KOJIOPUMETPUHU U Ipu noMoiuu pH/monomepa.

4, OKHUCIUTEIIBFHO-BOCCTAHOBUTEIBHBIC
PCaKU U JICKTPOXUMHUYCCKHUEC ITPOLICCCHI.

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

2. CocraBiieHUE DBJIEKTPOHHBIX YypaBHEHUH
MPOLIECCOB OKUCIEHHS M BOCCTAHOBJICHHS,
paccTaHoBKa KOX(PHUIMCHTOB B ypaBHECHUU
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHON peaKINu
METOAOM 3JIEKTPOHHOTO OajaHca M METOJIOM
MOJTypEaKIIHA.

3. IlporHo3upoBaHue MOBEIECHUS METAIJIOB B
ANIEKTPOXMUMHUECKOM  cHucTeMe Mo HuX
MOJIOKEHUI0 B Tabmuue  CTaHAapTHBIX
AIIEKTPOIHBIX MTOTEHIIUATIOB.

4. CocraBieHHUE DJIEKTPOHHBIX YpaBHEHUMH
aHOAHOTO M KAaTOAHOTO  TPOIIECCOB,
NPOUCXOIIINX TpU paboTe XUMHUYECKOTO
MCTOYHHKA TOKa, npu KOHTaKTHOM
AIEKTPOXUMHUYECKOU KOppo3uH, npu
ANIEKTPOJIN3€ BOIHBIX PACTBOPOB U 3alHCh
obmrero pabouero ypaBHEHUs. XUMHUYECKUMA
HKCHEPUMEHT M0 MPOBEACHUIO 3JIEKTPOJIN3a B
71a00paTOPHBIX YCIOBUSIX, OTINYHNE
o0opynoBaHus JUIS AIIEKTPOIU3HBIX
YCTaHOBOK B ITPOU3BOCTBEHHBIX YCIOBUSX.

5. CocraBrneHue 31€KTPOXUMUYECKON CXEMBI
rajibBaHU4eCKOTro JJIEMEHTA, pacuer
ANEKTPOIHBIX TOTEHIHAIOB 0 YpPaBHEHMIO
Hepucra n snexrpoasmwkymeil cuibl (3/1C)
raJlbBAaHUYECKOTO JIEMEHTA.

6. Pacuer macc (mns Ta3oB - 0OOBEMOB)
BEIIECTB, BBIICISAIONIMXCS HAa JJIEKTPOJaxX B
Ipolecce IEKTPoiIn3a 1o 3akoHy Papanes.

Ixana OLICHUBAaHUA OTBE€TOB Ha BOIIPOCHI

[ITxana oneHUBaHug

Kputepuu onieHnBanus

OOyuaromuiicsi rTyOOKO M COAEPIKAaTEIbHO PACKPBIBAET OTBET Ha

«OTangHO» KK TEOPEeTUYECKH BOMPOC, HE NOMyCTHB oOImmOoK. OTBeT
HOCHUT Pa3BEPHYThIN U MCUEPIIBIBAIOUIUI XapaKTep.

OOyyaromuiics B 1IeJIOM PAaCKpPbIBAET TEOPETUYECKUE BOMPOCHI,

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

HCYCPIBIBAOLIETO XapaKTEpa.

«Y,I[OBJ'IGTBOPI/ITGJ'II:HO»

OOyuaromuiicst B IEJIOM PAaCKPBIBACT TEOPETHUECCKUE BOTPOCHI U
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JOMyCKaeT  psAl  HETOYHOCTEeH, (parMeHTapHO  pacKpbIBaeT
COJIep’)KaHHE TEOPETHYECKHX BONPOCOB MM HUX PacCKphIBaeT
COJIeprKaTeNIbHO, HO AOIYCKasi 3HAYUTEIbHbIE HETOUHOCTH.

((HCy,HOBJ'I CTBOPHUTCIIbHO O6yqa}0m1/11710;1 HC 3HacCT OTBETOB Ha IIOCTaBJICHHBIC
» TCOPECTUYCCKHEC BOIIPOCHKHI.

8.2.2. Tembl a1 noKIa10B (pedpepaToB)

1. AncopOeHThI U HOHHBIE OOMEHHUKH B MPOLIECCAX OUUCTKU MPUPOIHBIX U CTOUHBIX
BO/I.

. OCHOBBI KPUCTAILIOXUMHYECKOTO TU3AMHA.

. CBEpXKHCIIOTBI U CBEPXOCHOBAHMSI.

. KoopimHanuroHHbIe COEqMHEHUSI B COBPEMEHHON aHATTUTUYECKOM MTPAKTHUKE.

. KoopauHannoHHbIE COEIMHEHNS B KUBBIX OPraHU3Max.

. Heoprannueckue 6uomaTtepuaribl.

. Hanomarepuanel Ha OCHOBE yriepoja.

. X¥MMHS B HHTEPECAX YCTOMYUBOIO PAa3BUTHSL, WIIN «3EJICHAS XUMMUSL.

9. MoHHBIE XKUJIKOCTH — HOBBIM KJIACC 3KOJIOTHYECKH YUCTHIX PACTBOPUTEIICH.

10. ®ynnepeHbl: METOJIbI MOJTYUYEHUS, OUUCTKA, CPEPbl TPUMEHEHUS.

11. YraepoaHbeie HAHOTPYOKH: MOJyYEHHUE U CBOMCTBA.

12. BO3MOHOCTH ¥ IEPCIEKTUBBI KOMIIBIOTEPHON XUMUHU.

13. 3011b-renp METOAbI MOTYUYEHUS] HEOPTaHMYECKUX HAHOMAaTEepUaJoB.

14. T'ubpuanble MaTepuanbl 1 KOMIIO3UThl HA OCHOBE HEOPTAHUYECKUX COEANHEHU.
15. Coenunenus BHeApEHUs B rpaduT: MOITyYeHHE, CBOICTBA, IPUMEHEHHUE.

16. I'padinexc — MmaTepuans Ha OCHOBE JUCIIEPCHOIO rpaduTa: TEXHOJIOTHS, CBOWCTBA,
IIPUMEHEHHUE.

17. YrnepoaHble BOJJOKHA — XUMUYECKHE MPUHLUIIBI [IOJIYyYEHUs, IPUMEHEHUE.

18. CunTeTnyeckre 1 HaHOAJIMa3bl: OJy4YeHUE, CBOMCTBA, Chepbl MPUMEHEHHUS.

19. XrMus nonumMepHbIX MPOBOJHUKOB U AUIEKTPUKOB.

20. [IpuMmeHEHNE HENIEKTPOIUTOB B TEXHUKE.

OO DN B LI

21. XMMUYECKHUM DKCIIEPUMEHT KaK METOJ HAy4YHOTr'O MO3HAHHSI.
22. KoMnplOTEPHOE MOJIETUPOBAHNUE KAK YaCTh XUMHUYECKOIO SKCIIEPUMEHTA.

[IIxama oneHnBaHUsA

[IIxana oueHUBaHUA Kpurepuu onieHuBaHus
OOyuaronuiicss TIIyOOKO M COJEpXKATelIbHO PACKPbIBAET TEMY
«OTa4HO» JOKJIaa, He JO0MycTHB oOwMOOK. OTBET HOCUT pPa3BEPHYTHIH U

I/ICLIepl'IBIBaIOH_II/Iﬁ XapaKTep.

OOyuaromuiicsi B IIEJIOM pacKpbIBaeT TEMy JOKJIaja, OJIHAKO
«Xopomio» OTBET XOTA OBl HAa OJUH W3 HHUX HE HOCUT pPa3BEPHYTOrO0 U
MCUEPIBIBAIOIIETO XapaKTepa.

OOyuaronuiicsi B IIeJIOM pacKpbIBaeT TeMy JIOKJIaJa U J0IMyCKaeT
pSI HETOYHOCTEH, (parMeHTapHO pacCKpBIBACT  COJEPIKAHHE
TEOPETUYECKUX BOIMPOCOB MU WX PACKPHIBAET COJIEPIKATEIHHO, HO
JIOTTyCKasl 3HAYUTEIbHBIC HETOYHOCTH.

«Y 1OBIETBOPUTETBHO»
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«HeynoBneTBopuUTEIBLHO

N OOyuaromuiics He BlajieeT BHIOpaHHOM TeMoi

8.2.3. OueHo4YHbIE CPeICTBA OCTATOYHBIX 3HAHUI (TECT)

1. MakcuManibHO€ YMCIIO HECTTAPEHHBIX AJIEKTPOHOB HA p-OpOUTAJISIX COCTABIISIET. ..
a)7; 6)3; B)4; 1)6.

2. DneKTpoHHasi KOH(UTypaIusi OCHOBHOTO COCTOSIHUS BaJIGHTHOTO YHEPTEeTUYECKOTO
ypoBHs 3d°4s’ cooTBeTCTBYET HOHY...

a) Ni*'; 0) Cr’*'; B) Mn*"; 1) Fe™'.

3. Yucno HEUTPOHOB COBMAAAET C YUCIOM IIPOTOHOB B SIIPE aToMa MU30TOIA. ..

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

4. DnemeHT, 00pa3yromuil KUCIOTy ¢ XxuMmudeckon dopmynoit H20;, Haxonutcs B
maBHOM nmoarpynne  rpynmnsl [1CO.

a)lV; 6) VI; B) V; 1) VIL

5. B psaay H.S10; — H3PO4 — H,SO, cuna xucnor ...

a) yObIBaeT; 0) U3MEHSIETCS MEPUOANYECKH; B) BO3PACTAET, TI') HE U3MEHSETCA.

6. /I mpOCTHIX BEWIECTB XapaKTEPHBI CIEIYIOIINE TUIIBI XUMUYECKOU CBSA3H...

a) MOHHAas W MeTajuindeckas; ©O) KOBaJICHTHAs HEMOJIIPHAs M METaJUIMYecKas; B)
KOBaJICHTHAs HEMOJIAPHAsI U HIOHHAs; T) KOBAJIGHTHAS MOJIAPHAsI U METaJTNYecKasl.

7. B y31ax KpUCTaUIIMYECKON PEIICTKA HUTPATa HATPUS HAXOJATCH ...

a) arombl Na, N u O; 6) wonsl Na* u NO;~; B) arombel Na u Mojekyiasl NO,; T)
MouieKybl NaNOs.

8. KUCIOTHBIMU SIBIISFOTCS] TUJIPOKCHIBL. ..

a) cepol (VI); 6) omosa (IV); B) xenesa (III); r) xamus (I).

9. Kucnotoi, koTopast He 00pa3yeT KUCIBIX COJIEH, SIBISETCA. ..

a) oprodochopHas; 0) XJIOPOBOJAOPOIHAS, B) CEpHAsS; T) CEPHHUCTAS.

10. g maxoxaeHust AS©ys peakuuu 2C.Hyr + 5051 = 4COxr + 2H200 crienyet
BOCITOJIB30BaThCs POPMYJION ...

a) AS®9s = AS° (COy) + AS (H2Op) - ASS (CoHowy) - AS (Oan);

0) AS®20s = 48% (COu) + 28% (H2O0w) - 28% (CoHaw) - 58% (Oan);

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

) AS®90s = 4AS°% (COxry) + 2A8°% (H2Op) - 2A8° (CoHygy) -

11. Jdna momydenusa 1132 x/lx temna mo peakuuu 2NOg + Oz <> 2NOyp
(AH°=-566 x[]/M01b) HECOOXOAMMO 3aTPaTUTh _ JUTpa(oB) KUCIOPOJA.

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

12. TemmepaTypHbIii KOODPHUIIMEHT CKOPOCTH PEAKIIMA XUMUYECKON pEeaKIuu paBeH
2. Ilpu oxnaxaennu cucteMbl ot 100 1o 80 °C ckopocTh peakiuu

a) yMeHbImaercs B 4 pasza; 0) yBenmW4MBaeTCs B 2 pa3a; B) yBETUYHBACTCS B 4 pasa;
') HE U3MEHSIETCA.
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13. VYcnoBueM mnpoTekaHWsi MNPSAMOW peakUUH NPU TOCTOSHHBIX [aBICHUU U
TEMIIEpaType SIBISIETCH ...

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

14. ComtacHO ypaBHEHHIO TOMOT€HHOM XuUMH4YeCcKor peakuuu 2HJqr < How + Jor
A:H<0, st cMelieHusl paBHOBECHS B CTOPOHY MPOJIYKTOB PEAKIIUU HEOOXOIUMO ...
a) CHM3UTh Temneparypy; O) A00aBUTh Karajau3arop; B) J0OaBUTh BOAOPOI; T)
YBEIUYUTH TEMIIEPATYPY.

15. CnabbIMu 3IEKTPOIUTAMU SBISIOTCA ...

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

16. HauGompinee uucio HOHOB oOpaszyeTcss HpH Jaucconuanud 1 Mojib coiw,
umeromen Gopmyiy ...

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

17. Ecin ocMOTHYECKOE AaBieHue pactBopa 4,6 T He snexrponura B 400 cM® BoAbI
npu temrneparype 25°C cocrasnsier 619 klla, To mMoisipHas Macca pacTBOPEHHOTO
BEIIIECTBA PaBHA r/monb. (OTBET yka3arh ¢ TOYHOCTHIO JI0 MEJIOTO Yrciia, R=
8,31 Ix/monp-K).

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

18. YpaBuenue nm = CRT, xapakTepusyroniee 3aBUCUMOCTbh OCMOTHYECKOTO JIABJICHUS
OT KOHIIEHTPALIMKM PACTBOPA HEIIEKTPOIUTA U TEMIIEPATYPhI, HA3bIBAETCS 3aKOHOM ...
a) Bant-Todda; 6) MenneneeBa-Knaitnepona; B) boitns —Mapuotra; 1) Jlebas-
XIOKKeJIs.

19. YpaBHeHHe peakiuu, MPAKTUYECKHA OCYHIECTBUMOW B BOJHOM PacTBOpE, UMEET
BU/T

a) CuSO,4 + 2KOH = K,SO, + Cu(OH);

0) NaNO; + HC1 = NaCl + HNO;

B) Ba(NO:s), + 2NaOH = 2NaNO; + Ba(OH),

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

20. PactBop rugpoxcuna nutus nmeet pH=12. Konnenrpanus ocHOBaHHS B paCTBOPE
npu 100 % nucconumanuu paBHa MOJIB/JI.

a) 0,005; 06)0,01; B)O0,1; r)0,001.

21. [nsa wupeanbHbIX pa30aBiIeHHBIX pAcTBOPOB BEJIMYMHA KOHIEHTPALMK B
ypaBaenun pH= — IgCH" BbIpaxaeTcsi B ...

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

22. B BOIHOM pacTBOpe THAPOJIN3Y HE TOJBEPTaeTcs Colb . ...

a) NaNOs; 0) K5S10;; B) AICl;; 1) NaNO..

23. Kakoe coenunenue noiyvaercs rnpu rugpoiuse Nas;PO, o nepBoit cTyneHu:

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

24. B pactBope cepHO#l KHCIOTBI o0beMoM 0,5 1 m koHmneHtpanueir 0,1 Moub/n
COIEP)KUTCS T pacTBOPEHHOIO BEILIECTBA.
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a)49; 6)9,8; B)98; 1)4.9.

25. Jlna mpurotoBnenust 500 r pactBopa ¢ maccoBou goiei cymbdara xamms 10%
HABECKY COJIM HEOOXOAMMO PaCTBOPUTH B T BOJIBI.

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

26. ns nmpuroroBieHuss 520 r ¢ MOJSUIBHOM KOHIEHTpanuer 1 MoJb/Kr pacTBopa
NaOH TtpeOyercst T paCTBOPEHHOTO BEIIECTRA.

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

27. BemiecTBO, Ha TOBEPXHOCTH KOTOPOTO IMPOMCXOAUT W3MEHECHHE KOHIICHTPAIlUU
JPYTrOro BEIIECTBA HA3bIBACTCH ....

a) SJIEKTPOIUTOM; O) afcopOEHTOM; B) afAcOpOEpPOM; T) IMYJIBIATOPOM.

28.  Kakas W3  TpUBEACHHBIX  PEAKIUH  SBISETCS  OKUCIHUTEIHHOIO-
BOCCTAHOBUTEIBHOMN?

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

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

B) 2Ca+ O, =2CaO0;

r) CaO + CO, = CaCOs;

n) CaO + SO; = CaSOsa.

29. Kakoe W3  yKa3aHHBIX  COCIMHEHUM  MPOSABISIET  OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHYIO IBOWCTBEHHOCTD 3a CUET aTOMOB yriiepoja?

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

30. B kxakoM u3 npoIeccoB NPOUCXOUT BOCCTAHOBIICHHUE?

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

r) NH; — Ny; 1) N,O — HNO..

31. VYkaxure nporecc OKUCICHUS

a) H,SO; — §S;

0) S — H.S;

B) SO, — H,SOy4;

r) SO; — H>SOq;

n) H,SO; — SO..

32. CocraBbT€ ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIMU METOJAOM
anektpoHHoro 6ananca: HClI + KMnO,; — CI, + MnCl, + KCI + H,O

U YKOXHUTE cTexuoMeTpuueckuii koaddunuent H,O.

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

33. Ilpu paboTe Kakoro rajJbBaHUYECKOI0 AJEMEHTA MPOTEKAIOT MPOIECCHI:
Cd’—2e¢ =Cd*, 2H" +2 ¢ = H,?

a) Cd | CdSOs|| CuSO4 | Cu;

6) Mg | H.S0, | Cd;

B) Cd | H2SO4 | Cu;

r) Mg | MgSO. || CdCl | Cd;
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m) Cd | Cd(NO;) || AgNO; | Ag.

34. Kakoil MmeTasu1 Hellb34 MOJYYHUTh 3JIEKTPOJIU30M BOAHOTO pacTBOpa coiu?

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

35. [Ipu »35eKTponM3e BOJHOTO PacTBOpa COJIM HA JJIEKTPOJAAX BBIACISIOTCA
BOJIOPOJ M KHCJIOPOJ. PacTBOp Kakou cOMA MOJABEPTaETCA JICKTPOIU3Y?

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

36. Kakoli u3 mepeyuciaeHHbIX HIKE METAJIOB MOXET OBITh HCIIOJIb30BaH B
KaueCTBE KaTOJHOTO MOKPHITUS HA MEIHOM U3JIeTun?

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

37. Kakas yactuiia o6pa3yeTcsl Ha KaTOAHBIX y4acTKaX MPU KOHTAKTHON KOPPO3HUH
Pb u Ag B xucnoi cpene?

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

38. Ykaxxute npolyKT KOPPO3HH OLIMHKOBAHHOTO KEJ€3a B CPeJie CONSTHON KUCIIOTHI.
a) Fe(OH),; 6)ZnCl,; B) FeCls; 1) Cly; 1) FeCl.

39. Vxkaxwure npoaykt peakiuu Cu + H,SO, pa36. —

a) CuSOQ4; 0) CuS; B) peakuus He uaet; r) H,; 1) SOs.

40. B DIEKTPOXMMHUYECKOM psy HAOpPsDKEHWM CJIEBA HAMPaBO METAaJUIbI
pacnoJjiararorcs

a) MO0 YMEHBIICHUIO JIEKTPOIHOTO MOTEHIINAJIA;

0) MO yBEJTUYEHUIO BOCCTAHOBUTEIILHBIX CBOWCTB;

B) 110 YMEHBIIIEHUIO OKUCIUTEIbHBIX CBONCTB;

I') 10 YMEHbBIIIEHUIO BOCCTAHOBUTENIbHBIX CBOWCTB;

1) IO YBEJIMYEHHUIO aTOMHON MAaCCHI.

Karou k Tectam:

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

Illkana oneHUBAHUSA Pe3yJbTATOB TECTUPOBAHUS

% BepHBIX pelieHui (0OTBETOB) [ITxana oueHUBaHUS

85-100 OTJINYHO
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70 - 84 XOpOIIO

50- 69 YAOBJIETBOPUTENBHO

0-49 HEYJI0BJIETBOPUTEIBHO

8.2.4 NnauBuayajbHble 321aHNUs (3aJaHUS HA
CAMOCTOSITEJIbHYIO PadoTy)

[Ipumep 3apanuii npuBeneH Huxe. [loaHBIA COOPHUK MaTepUaAIOB MPEACTABISET
OTIEJIHOE U3aHue.

Nel
PaccuuraiiTe: a) MaccoBy J0JII0O PAaCTBOPEHHOTO BEIIECTBA; 0) MOJSPHYIO
KOHIICHTPAIMIO; B) MOJIIPHYIO KOHIIGHTpPAIlMIO DSKBHBAJICHTa; T) TUTP. llo
MOJIYYCHHBIM JIAHHBIM TPOBEIANTE XUMHUYCCKHH AKCIIEPUMEHT: IOJYYUTE PACTBOP
HY’)KHOW KOHIIEHTPAllMM W TMPOBEPHTE KOHIICHTPALMIO PACTBOPA XUMHUYECKUMU
METO/IaMH TPY TOMOIIK aPEOMETPa UIH TUTPOBAHUS.

Bapuant | PacTBopeHHOe BeliecTBo Oo0bem
BOJbI, MJI
¢opmyna Macca, r
1 H;PO, 18 282
No2

Jlns mpuBEICHHBIX B TaOIHWIIE AJIEMEHTOB: a) HM300pa3uTe Tpadudecku (C
MOMOIIFI0 KBAHTOBBIX SYEEK) JJCKTPOHHYIO CTPYKTYpy aTOMOB B HOPMAaJIbHOM U
B0O30Y>KJIECHHOM COCTOSIHUU; 0) COCTaBbTE 3JEKTPOHHBIE (YOPMYJIBI ISl HOPMAIBHOIO
1 BO30YKJICHHOT'O COCTOSTHUS; B) 3aITUIIINTE HAOOP KBAHTOBBIX YHCEIT JISl BaJICHTHBIX
ANIEKTPOHOB (B HOPMaJIbHOM U BO30YXJICHHOM COCTOSIHUM), T) C TOMOIIBIO
ANEKTPOHHON (POPMYJIBI OMUIIUTE MECTOMOJIOKEHUE IJIEMEHTa B MEPHUOIUYECKOM
cuctemMe (mepuoj, TPYINa, TMOATPYIMIA) W MPEACKAKUTE TJABHBIE XHUMHYCCKUE
CBOICTBa (METaUl WJIM HEMETaJlI, CTENEHU OKHUCICeHMs, (HOpPMYJbl W XapakTep
OKCHUJIOB U TUIPOKCHJIOB).

Bapuant DJjieMeHT
I 11
1 Na P
No3

Onpenenure XapakTep XMMUYECKON CBS3M MEXKY aTOMaMU B MOJIEKYyJaX, THI
ruOpuau3anuu  opOuTaned UEHTPAIbHOIO aTroMa, HalWuuyhe O- U T-CBS3EH.
N300pa3uTe cxemy MepeKpbiBaHUS OpOUTaNell W MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKYI.

Bapuant Mo.Jiexyia
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I 11
1 AlCl; | CLO

Ne4

Ha ocHoBanuu crangapTHBIX 3HTANBIUNA 00pa3zoBaHust AHC;9s U aOCOMIOTHBIX
SHTpONUN S°n0s BELIECTB OINpEAeNuTe: a) TemioBoil 3dpdexr AH°, u3MeHeHue
sHTponuu AS° 1 u3meHeHue cBoO01HOM 3Hepruu ['ndo6ca AG® XUMHUUECKOUN peakiui,
ceslaiiTe BBIBOJ O TEPMOJMHAMHYECKOW BEPOATHOCTH MPOTEKAHUS PEAKLIUU IPHU
CTaHJAPTHBIX YCJIOBHUSX; 0) Temmeparypy, MpU KOTOPOM CHUCTEMa HAaXOAMUTCS B
cocTosiHuU Xxumudeckoro paBHoBecust (AG=0). PacueTsl mpoBecTH MO ypaBHEHUSIM
peakuui, NpUBEJCHHBIM B TaOJIHIIE.

Bapuant YpaBHeHMe peaKkuuu
1 CO + HzO(;K)ZC02 + Hz
No5

Beruucnure: KOHCTaHTY paBHOBECHS OOpaTHMOW pPEakiiu, HUCXOIHBIC W
pPaBHOBECHBIE KOHIIEHTPAIIMH KOMIIOHEHTOB B CHCTeMaxX (BETUYMHBI, KOTOPHIC HYKHO
BBIYUCIIUTH, 0003HAYEHBI B TAOJIHIIE Yepe3 X).

Bapuant YpaBHeHne peakuuu Kp PaBHoBecHbIC Hcxonnbie
KOHIIEHTPAaIuH, KOHIEeHTPAIHH,
MOJIB/JI MOJIB/ N1
[SO,] = 0,04 _
1 280, + 0, <> 2S0; x [0,] = 0,06 cc((s(g) 3): x’“
[SO;] = 0,02 SO
Ne6

Onpenenure CTENeHb JUCCOLMALMM ¢, KOHCTAHTY JUCCOLMAIMHU Ky,
KOHIIEHTpaIuio HOHOB Bomopoga [H'] m ruapokcua-uonos [OH | (BenuuuHsI,
KOTOPbIE HY>KHO OINpPEAENIUTh, 0003HaU€HbI uepes3 x (p=1r/mi)).

KonuenTpanus . [OH ],
Bapuanr | BemectBo pacTBopa a Kuee [H'], moap/a| =
1,7 -
1 CH;COOH 0,5M X 10 X -
Ne7

Hanuwume ypasnenusi peaxkyuti 2uoponu3a 6 MONEKYIAPHOU U UOHHO-
monexyasapuou gopme. Paccuumarime pH u xonyenmpayuto ucxoOHou coau (Cue) C
YUemom 2uopoau3a no nepeol CmyneHu (8eudunbl, KOMopble HYHCHO ONpeoeums,
0003Ha4eHbl uepes X).
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Bapuant YpaBHeHMe peakuuu pH me’ MOJIB/T
K,CO; + H,O — 11 X
1 Ml’lClz + HzO — - -
A1C13 + N32C03 + HzO — - -
Ne8

Onpenennure MOJCKYIAPHYIO MacCy HEIIEKTPOJUTa, MAacCy pPacTBOPEHHOTO
BEIICCTBA M PACTBOPHUTENS, TEMIEPATyphl KPUCTAIUIM3AIMN U KHIICHUS PacTBOPOB
(BEJIMUMHBI, KOTOPBIE HYKHO OTIPENIETUTh 0003HAYEHBI Yepe3 X).

M
ac
ca
MoJaek
pa
yasipaa | Mac or
PacrTBoO a1 ca 50 " ¢ ¢ ¢
Bapua | pennoe | PacrBopu | macca | Bein ® “° o o
M P | pacTBopuTeN | pacTBOpa | pacTBOpUTE] | pacTBopa
HT Bellec TeJlb ectB | 4. °C oC 4. °C oC
TBO BelecT a ’ ’ ’ ’
el
Ba, my, T
1
r/MOJIb
m
2y
r
OeH30I1 0,51 | 10
1 ? X ’2 0 5,5 5,29 - -
Ne9

PaccuuTaiiTe 0oOLIyI0 >KECTKOCTh BOJBI (MOJB/JI), COAEpKallell yKa3aHHbIE
comu. CraHupylTe 5SKCIEPUMEHT IO YCTAHOBJICHHUIO J>KECTKOCTH BOABI H €€
YMSTUYEHUS pEareHTHBIM METOI0M M METOJOM KaTHOHHPOBAHMUSL.

Bapuanrt Cosm Macchl pacTBOPEHHBIX CcoJIei O0BbeM BOABI
1 Ca(HCO:s),, Mg(HCO:3),, CaCl, 16,20;2,92; 11,10 mr 0,151
NelO

MGTOILOM HOHHO-3JICKTPOHHOTO OajaHCa COCTaBbTE YPaBHCHUC U YKAKUTC
OKHCIHUTCIJIb U BOCCTAHOBUTCJIb B I[aHHOI?I OBP. OHpe,Z[eJII/ITC, B KdKOM HaIIpaBJICHHUH
HOI>'IIIGT mpouccc Ipu 3aJaHHBIX B Ta6JII/IH€ 3HA4YCHUAX pH U MOJIIPHBIX
KOHIOCHTPAIUAX BCIICCTB.

Bapuant Ilpouecc pH KoHueHnTpanus BeiecTs,
MOJIB/JT

KMnO, - 0,001
FeSO,— 10~
MnSO, — 0,1
F@z(SO4)3 - 0,005

1 KMHO4 + FGSO4 + stO4 — 5
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Nell
Hamumure cxempl KaTOAHOTO ¥ aHOJHOTO TIPOIECCOB TIPH DJIEKTPOJIU3E
pacTBOpa CONM C MHEPTHBIMU JJIEKTpoAamMu. Paccumraiite maccy (ms raza — oobem
IIPY H.Y.) BBIJIEIISAIONIETOCS Ha KaTO/Ie BEIIECTBA MIPH 3aJaHHBIX YCIOBHUSX.

Bapu- Coab Cuna Bpems
aHT TOKa, A
1 N&zSO4 6 1,5 q
Nel2

CocTaBpTe CXEMy TaJbBaHMUYECKOIO DJJIEMEHTa M3 JBYX IIOJIYdJIEMEHTOB,
HaMMIIUTEe ypaBHEHHE TOKooOpa3zyrouleil peakuuu, paccunrtaiire 1C u u3MeHeHue
cBoOO01HOM 3Heprun 'n66ca AG Uil COCTABIEHHOIO raJlbBAHMUYECKOTO 3JIEMEHTA.

Bapuant KoHuenTpauusi KATHOHOB
110J1Y3JIEMEHTOB, MOJIb/J1
1ePBOro BTOPOI0
1 Zn/Zn* Ag/Ag'
0,01 0,02
Nel3

JIBa MeTania HaxoATca B KOHTaKTe ApyT ¢ apyrom. Kakoi u3 Meramios Oyjaer
KOPPOAUPOBATh MpU MONAJAHUM UX B DIIEKTPOIUTHYECKH MPOBOIALIYIO cpeay?
CocTtaBbTe cXeMy KOPPO3MOHHOI'O I'aJIbBAHUYECKOTO 3JIEMEHTA U YPABHEHUS PEAKIUU
aHOJTHOT'O OKUCJIEHHS U KaTOJHOT'O BOCCTAHOBJICHHUS.

Bapuant | KoHTakTHpyom Cpena
ue MeTaJLIbI JIEKTPOJINTA
1 Fe, Ag Bnaxnsii
BO3IYX

[Ikajga oueHUBaHUA

[lIxana oueHUBaHUA Kputepuu onieHUBaHUs

BBIIOJIHEHBI BCE 3aJIJaHKsI KOHTPOJIBHOM paboThl; paboTa BBITIOIHEHA
B CpPOK, OpOpMIICHHE, CTPYKTypa U CTWJIb PaOOTHI 00pa3lOBBIC;
paboTa BBINOJIHEHA CAMOCTOSTEIIBHO, PUCYTCTBYIOT COOCTBEHHBIC
000011IeHN, 3aKJIFOYEHHUS U BEIBOJIEL.

«OTanyHO»

TEOopeTUYecKast 4aCTh U pacyeThbl KOHTPOJIHHON pabOThI BHIMOIHEHBI
C HE3HAYMTEJIbHBIMU 3aMeuaHUsIMU; padOTa BBIIIOJIHEHA B CPOK, B
oOopMIICHUH, CTPYKTYpe M CTHJIE MpPOEKTa HEeT IpyObIX OLIMOOK;
paboTa BBINOJIHEHA CaMOCTOSATENIBHO, MPUCYTCTBYIOT COOCTBEHHBIE
0000111eHus, 3aKJIIOYCHHUS U BBIBOJIbI; NPABUJIbHBIC OTBETHI Ha BCE
BOIIPOCHI ¢ IOMOIIBIO MPENOJABATENS] IPH 3aALIUTE PAOOTHL

«Xopomio»

BBINIOJHEHHBIE 3aaHus KOHTPOJIBHOH  PabOTHI HMEIOT
3HAYMTENIbHBIC 3aMeyaHus;, padoTa BBITOJHCHA C HAPYIICHHEM
rpapuka, B O(OpPMICHHUH, CTPYKType U CTHIE pPabOThl €CTh
HEOCTAaTKH; paboTa BBIMOJIHEHA CAMOCTOSTENHHO, MPUCYTCTBYIOT
cOoOCTBEHHBIC 00OOIICHHUS; OTBETHI HE Ha BCE BOMPOCHI ITPHU 3aITUTE

«Y,Z[OBJ'ICTBOpI/ITeHBHO »
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paboThI

«HeynoBneTBOpUTENBLHO 3aJlaHUsl B KOHTPOJIbHOM paboTe BBINOJHEHBI HE MOJHOCTHIO WM
» HENPABWILHO; OTCYTCTBYIOT WJIM CHACNIAHBI HETPABHIIBHBIC BBIBOJIBI
u  0000meHus; odopmiaeHue pabOTBl HE  COOTBETCTBYET
TpeOOBaHMUSIM; HET OTBETOB Ha BOMPOCHI MPH 3aIIUTE PaOOTHI.

8.2.5. Tembl a1 caMOCTOATEILHOM PadOTHI CTYICHTOB

TeMBI 1J151 CAMOCTOSATEJILHOM Pa0dOTHI:

1. DIeKTpOHHOE CTPOEHHUE ATOMA U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB.

2. KBantoBomexannueckass MoJenb aroma. [punmun [Taynu u npaBuno XyHaa.

3. CTpo€HHE MHOTO3JIEKTPOHHBIX aTOMOB.

4. Xummnyeckas cBA3b. OCHOBHBIE THUIIBI U XapaKTEPUCTUKU CBsA3U. KoBaneHTHas u
MOHHAs CBS3H.

5. 'uOpuamn3zanus, BUIbl, T€OMETPUSI MOJIEKYI.

6. KoMIUIeKCHBIE COCIMHEHUS.

7. OcHOBHbIE BHUIbl B3aUMOJCHUCTBUSA MOJIEKYJ. CHIIBI MEXKMOJEKYJSIPHOIO
B3auMoJencTBus. BonmoponHas cBs3b. J{OHOpPHO-aKLIENTOPHOE B3aUMOJIECHCTBHE
MOJIEKYIL.

8. KommuekcHble coenunHeHusi. KomIiuiekcsl, KOMIUIEKCOOOpA30BaTENN, JUTAH[BL,
3aps]l ¥ KOOPAMHAMOHHOE YUCIIO KOMILJIEKCOB.

9. Xumus BemecTBa B KOHACHCUPOBAHHOM COCTOSIHUM. XHWMHYECKOE CTPOEHUE
TBEpAOTro Tena. AMophHOE COCTOSIHUE BEIIECTRA.

10. Kpucraiuel. Kpucramnmueckne pemerku. XuMHAYECKas CBSI3b B TBEPABIX TEJaX.
11. Merannuyeckas CBA3b U METAJLIIBI.

12. Xumuyeckas CBsI3b B MOJTYNPOBOJIHUKAX U JUAIEKTPHUKAX.

13. XuMHuueckoe paBHOBECHE B TIE€TEPOreHHBbIX cHucTemax. (dDa3zoBOE pPABHOBECHE.
[IpaBuio das.

14. TloBepxHoctHble  sBieHUsA. CopOums.  AACOpOLIMOHHOE  pPaBHOBECHE.
['eTeporeHHbIE JUCIIEPCHBIE CUCTEMBI.

15. AccouunpoBaHHbIE U HEACCOIMMPOBAHHBIE 3JIEKTPOJIUTHI. CBOKCTBA pacTBOPOB
ACCOLIMMPOBAHHBIX 3JIEKTPOJIUTOB. AKTUBHOCTb.

16. OcoGeHHOCTH BOJIBI KaK PACTBOPHUTEINS. DICKTPOTUTHICCKAS TUCCOIHAINS BOJIBI
17. CrangapTHbIii BOJIOPOAHBINA 3JEKTPOJ M BOAOPOAHAS LIKAJIA TOTCHIINAJIOB.

18. IloTeHumansl METAIUIMYECKUX, Ta30BBIX M OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
AIEKTPOAOB.

19. MoHceneKTUBHBIE 3JIEKTPOIbI M CEHCOPBl. MeMOpaHbl 1 MEMOpaHHBINA MOTEHIUAI
20. Koppo3us noj aeiicTBueM OJ1yKIat0IIHUX TOKOB.

21. Metonpl 3alIMTBl OT KOPPO3UM: JIETUPOBAHHE, 3JIEKTPOXMMUYECKAS 3allIMTa,
3aIUTHBIE TIOKPBITHSI.

22. I3MeHeHue CBOMCTB KOPPO3UOHHOM cpeibl. THrHOUTOpH KOPpOo3uu

23. DNEeKTpoJIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMH AHOJIAMHU
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24, DNEeKTPOXUMUYECKHE YHEPTOYCTAHOBKU. IIEKTPOXUMUUYECKHUE TIPEOOPa30BaATEINH,
KOHJIEHCATOPBI.
25. DnexkTpoxuMHUecKas 00pabOTKa METAIIIOB. DJIEKTPOXUMUYECKUE TOKPBITHU.
26. OpraHnyeckue IOJIUMEPHBIE Marepuaibl. MeToapl MOIyYEeHHUS ITOJIMMEPOB,
MOJINMEPU3ALIMS, TOJTUKOHACHCAIIHS.
277. CTpoeHHE U CBOMCTBA MOJMMEPOB. [I[puMeHEHNE TOTUMEPOB.
28. ®a3oBeie paBHOBECHs. J{narpaMma COCTOSAHUS BOJBI.
29. Lenubie peakiun. @oTOXUMHUUYECKHE PEAKIUH
30. Komnongnasle cuctemsl. JlucnepcHOCTh U AucnepcHble cuctemsl. Kitaccugukanus
JUCIIEPCHBIX CUCTEM.
Ikaaa oueHNBaHUA

Ixana oueHnBaHUA Kpurepun oneHuBanus

«OTIUYHO» OOyuaromuiics riIyOOKO M CoOJepXKaTeabHO pPACKPBIBAET TEMY
CaMOCTOSITENIbHOW paboThl, HE AOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEpHYTHIIN U UCUEPIIBIBAIOIIUI XapaKTep.

«Xopouio» OOyyaromuiics B IIEJIOM PACKPBIBA€T TEMY CaMOCTOSATEIbHON
paboThl, OJHAKO OTBET XOTA OBl Ha OJWH M3 HHUX HE HOCUT
Pa3BEpHYTOTO M HUCUYEPIIBIBAIOIETO XapaKTepa.

«Y IOBJIETBOPUTEIBLHO» OOyuaromuiicsi B IEJIOM PacKpbIBa€T TEMY CaMOCTOSTEIHHOU
paboThl W JIOMyCKaeT psiJ HETOYHOCTEH, (parMeHTapHO
pPacKpbIBaeT COJEp)KaHUE TEOPETUUYECKUX BOIPOCOB WM UX
packpblBaeT CoOJEp)KaTelbHO, HO JONMyCKas 3HaYUTeNbHbIE

HETOYHOCTH.
«HeynoBiaeTBOPUTETBHO OOyuaromuiicst He BlIaJIee€T BEIOPAHHON TEMOM CaMOCTOSITEIIHbHOM
paboThl
8.2.6. NupuBuayaabHble 3aaHUSA  JAJIs1  BbINOJHEHHUS PaCYETHO-

rpadguveckoii padoThl, KypcoBoii padoThI (IIPOEKTA)

PI'P, KP u KII no aucuunnune « Xumus» padodeit mporpaMMoi 1 y4eOHbIM
IIJJAHOM HE ITPELYCMOTPEHBI.

8.2.7. TemaTuka 1es10B0il UTPbI

1. [Ipobnemuas curyamusi «lloaroroBka d3JeKTponHMTa [JIsi  CBUHIIOBO-
KHCIIOTHOTO aKKyMyJsaTopa». Heo0XoIMMO MpUTrOTOBUTH PAaCTBOP CEPHOU KHUCIOTHI
3alaHHOM  KOHIleHTparuu (10 3aJaHui0  TpenojaBaTens) W3 Oolee
KOHIIEHTPUPOBAHHOTO pacTBopa. [[s1 3TOro HyXHO BBIOJTHUTH COOTBETCTBYIOIINE
pacydeThl, MPUTOTOBUTH PACTBOP, MOJIB3YSICh XUMUYECKON MOCYAOW M pEarcHTaMu B
COOTBETCTBHH C MIPaBUJIaMH, TPOBEPUTH PE3yIbTAT METOJAOM apEOMETPHH, TIPUMEHSIS
CTIPaBOYHYIO JTUTEPATYPY.
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2. lIpo6nemuas curyanus «Cobdepu XUT: nomyyeHue aMeKTpHUIeCKOl SHEPTUH
IpyU TOMOIIM XUMHUYECKOr0 MCTOYHMKA TOKay. W3 mNpensioKeHHbIX CPEJICTB
(xuMHuecKasi ocyja, peareHTsl) coOpaTh pabOTaIONUK TaTbBAHUYECKUN JJIEMEHT,
onpeaenutb ero JJIC, paccuutars Teopernueckoe 3HadeHue OIJIC, moib3ysach
CIIPaBOYHOM JINTEPATYPOM, COCTABUTH CXEMY TJIbBAHUUECKOTO AJIEMEHTA.

Ikaaa oueHNBaHUA

[[Ixana oneHNBaHUS Kputepun oneHnBanus

«OTIn4HO» OOyuaromuiicss riIyOOKO M COJEpXKaTeabHO DPACKPBIBAET TEMY
JIeTIOBOM UrPbI, HE JOMYCTUB oMMO0K. OTBET HOCUT pa3BEpPHYTHII
U UCUEPIBIBAIOIININ XapaKTep.

«Xoporuio» OOyyaromuiics B II€JIOM pacKpblBaeT TeMy JEIOBOW UIPHI,
OJTHAKO OTBET XOTsI ObI HA OJTMH U3 HUX HE HOCUT Pa3BEpPHYTOTO U
HCUYEPHBIBAIOLIETO XapaKTePA.

«Y 10BJIETBOPUTEIHHOY» OOyyaromuiics B 1I€JIOM pacKpbIBa€T TEMY [EJIOBOM HIpbl U
JOMyCKaeT psii HETOYHOCTEeH, (parMeHTapHO pacKphIBAaeT
coJiep’KaHue BOIPOCOB HIIM MX PACKPBIBACT COJIEP:KATEIbHO, HO
JIOTTyCKasl 3HAYUTENbHbIE HETOYHOCTH.

«HeynoBiaeTBOPUTETBHO OO0yuaromuiicst He BJIaJieeT BHIOPAHHOW TEMOM JI€JTOBOM UTPHI
8.2.8. OIIEHOYHBIE CPEJCTBA IMPOMEXYTOYHOI'O
KOHTPOJIA

Bomnpocs! (3aganus) ais 3ayera:

1. CoBpeMEeHHOE TIPEACTABICHHE O CTPOEHUM aToma. JIBOICTBEHHas mpupoaa
AIIEKTPOHA.

2. dusznyeckas MHTEpHpETalMsl KBAHTOBbIX yucen (n, I, m;, m) sHepreTHUEecKux
YPOBHEM 3IEKTPOHOB B ATOME.

3. Pacnpenenenue nsnektpoHoB B artomax. [lpunnun I[laynu (orpanuueHue 1o
pacrmpeiesieHru0 AJIeKTPOHOB Ha opbutansx). [IpaBuno KiedkoBckoro (mpuHIMM
HauMeHbied sHepruu). [IpaBuno Xynaa (0 TOpsAKE 3aroOMHEHHS CBOOOTHBIX
opOuTanei).

4. DnexTpoHHble GOpMYyJIBI aTOMOB. PacmonokeHue  3JeMeHTOB ¢ s-, p-, d-, f-
OpOUTAISIMU 3JIEKTPOHOB B MEPUOINIECKON TabIuUIIE.

5. CoBpemenHas (HopMyIHpOBKa Mepruoaudeckoro 3akoHa. [lepuoaudeckas cuctema
J.W. MenneneeBa (mepuobl, TpyNIbl, MOATPYIIIbI).

6. OCHOBHbBIE CBOMCTBA aTOMOB (aTOMHBII paanycC, SHEPrUsi HOHU3AIUHU, CPOJICTBO K
AIEKTPOHY, SJIEKTPOOTPULATENBHOCTD). [IeproJuyHOCTh CBOKCTB aTOMOB.

7. Metamiel n Hemetamuibl B [ICO. KHUCIOTHO-OCHOBHBIE W OKHCIHMTEIBHO-
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BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB.

8. Ilpupona cun xuMHudecKoro B3aumojeicTpus. OOpazoBaHue KOBAJICHTHON CBS3H.
[TonsipHast ¥ HemoNsipHAs KOBAJIEHTHAs CBs3b. J{UMOJbHBIM MOMEHT MOJICKYJIBI.

9. CBoiicTBa KOBaJEHTHOMN CBSI3U ([JIMHA CBSI3U, DHEPTUS CBS3U, HACBHIIIAEMOCTh U
HaIPaBJICHHOCTb CBSI3M).

10. CnocoObl mepekpbiBaHUs JJIEKTPOHHBIX OO0JaKOB MpPU O0Opa3oBaHUM G- U T-
cBs3eil. Kparable xumuueckue cBa3u. [ 'mbpuansaius aToOMHbIX OpOUTAIIEH.

11. WonnHast cBsi3b W ee CBOWMCTBAa (HEHACHIIAEMOCTb W HEHAIPABJICHHOCTD).
HoHHBIE KPUCTAININYECKUE CTPYKTYPBHI.

12. JIOHOpHO-aKUENTOPHBIA  MEXaHW3M  OOpa30BaHHA  KOBAJIEHTHOW  CBSI3U.
Bonopoanast cBs3b.

13. Mertanisl 1 UX MECTO B MIEPUOJNYECKON cucTeme. MeTamnueckas CBs3b.

14. Onranpnusa. Buasl XUMHYECKHMX peakiuid 10  TeIioBoMmy  d(dekTy.
KonmdecTBeHHast xapakTeprucTrKa TeTioBOro ¢ dexTa.

15. OHTpomnus, e€ n3MeHEeHUs! B XUMUYECKUX npoueccax. Il 3akoH TepMoIMHaMUKW.
16. CBobOonHas 3Heprusi I'mbbca kak KpUTEpUH CaMOIPOHU3BOJIBHOTO MPOTEKaHUS
peakuuidi. DHTATBIIUUHBINA U SHTPONUNHBIA (PaKTOPBHI.

17. Cxopoctb xumuyeckod peakuuu. DakTopbl, BIUAIONIME HA CKOPOCTH
XUMUYECKOU peakiuu (KOHIICHTpallus, TeMIIepaTypa, IPUCYyTCTBHUE KaTaIu3aTOPOB).
18. 3akon nerictBus Macc. KoHCTaHTa CKOPOCTH pEAKIIUU.

19. DOueprus akTuBanus U €€ BIMSHUE HA CKOPOCTh XUMHUUYECKOTO ITPOLIECCa.

20. Ilonstme o karamuse. Bumbl xaTann3aTopoB (TOMOT€HHBbIE U TE€TEPOTEHHBIE).
W3MeHeHne SHEPruy aKTUBAIIMU XUMUYECKOM peaKkuuy NPy KaTaluse.

21. Xumuyeckoe paBHOBECHE B OOpaTHMbIX peakiusx. KoHCTaHTa XUMUYECKOTO
PaBHOBECHSI.

22. CwMemieHre XUMHAYECKOTO PAaBHOBECHS O/ BO3JCHCTBHEM BHEIIHHX (DAKTOPOB.
[Tpuunun Jle-IlaTense.

23.00mue mnoHsaTHs O pactBopax. CmnocoObl BBIPAXEHUSI COCTaBa PACTBOPOB.
PacTBOprMOCTB BEIIECTB B BOJE.

24.DNIeKTPONUTHYECKAsT JTUCCOIMAILINS KHUCJIOT, INEJOYEed W COJIEd B BOJHBIX
pactBopax. Crenens auccoruanuu. CUIbHBIE U CJIa0ble AIEKTPOJIUTHI.
25.00eKTponuTHYECKasT auccounanuss Bonabl. VOHHOE TPOM3BENEHUE  BOJBI.
Bonoponubiii mokasarenp U €r0 3HAYCHUS B KHUCIIOW, HEUTPAJIbHOU U IIEJIOYHOU
cpene.

26.1'nuaponn3 BOAHBIX pacTBOPOB colieil. KoHcTaHTa U cTeneHb ruApoIun3a.
27.1loHsiTHE O KOJUIOUIHBIX pacTBOpax. [[oBepXHOCTHBIE SIBICHUS.

28.Peakiiuu  okuciaeHUs W BOcCTaHOBICHHS. CTENEHb OKHUCIEHUS XUMHUYECKHUX
anemMeHTOB. OKHCIHUTENIbHbIE W  BOCCTAHOBUTEJIbHbIE CBOWCTBA aTOMOB B
3aBUCUMOCTH OT CTEIEHU UX OKUCJICHUs. TUIIHYHbIE OKUCIUTENN U BOCCTAHOBUTEH.
29.O1EeKTPOXUMUYECKUE SBIICHHWS Ha TPAHUIE METAUI - PACTBOP. ONEKTPOIHBIE
MOTEHIHAJIBI METAJIOB. Psii METamioB MO BENMYMHE CTAHIAPTHOTO SJIEKTPOIHOIO
MTOTEHIIAAJIA.

30. XMMUYECKME OCHOBBI JCHUCTBUS TajJbBAaHUYECKHX BJIEMEHTOB. YCTPOWCTBO M
paboTa MeTHO-IIMHKOBOTO 3JieMeHTa (dseMenTa Januans-SAkoon).

31.Posb XUMHYECKOTO SKCIIEPUMEHTA MPHU OTKPBITUH XUMUYECKUX UCTOYHUKOB TOKA.
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O6opynoBaHue s OTydeHHs dyieMenTa Jlanusnsa-Skoom.

32.TlonsiTre 06 3neKTpoan3e. AHOJIHBIC U KATOIHBIC IMTPOIECCHI IIPH SJICKTPOJIN3E.
33.0nekTpoin3 paciyiaBOB M BOJHBIX pacTBOpoB cousieil. HMcmonb3oBaHue
PaCTBOPUMBIX  JJIEKTPOJOB MpHU pa@UHUPOBAHUM METAVIOB U  HAHECEHUU
raJibBAaHUYECKUX TTOKPBITHH.

34. TexHonorust TPOBEJACHUS AJIEKTPOIM3a B J1abopaTopuu U Ha MPOU3BOICTBE.
["anpBaHOMIACTHKA U TaJIbBAHOCTETHS.

35.Xumuyeckasi ~ CyIIHOCTh  OCHOBHBIX  BHJIOB  KOPpO3UU  (XMMHUUYECKOM,
ANEKTPOXUMHUYECKON). OCHOBHBIE METOIbI 3AIIUTHl METAJIJIOB OT KOPPO3HH.
36.21E€KTPOXUMHUYECKUE OCHOBBI KAaTOJHOW M MPOTEKTOPHOM 3allUThl METAJIJIOB OT
KOpPpO3UH.

37.11oHATHE O )KECTKOCTU BOJIbI, KOJIMUECTBEHHAS XapaKTEPUCTHKA KECTKOCTH BO/IbI.
BpemeHHast 1 moCcTOsTHHAS KECTKOCTDH BOJIBI.

38. Meroasl ycCTpaHEHHs] JKECTKOCTU. MeToauka MpPOBEACHUSI HSKCIEPUMEHTA
YMATYEHUS BOJIbI, MCIOJIb30BAaHUE PEAr€HTHOTO METOJIa U MOHHOOOMEHHHMKOB IS
yMATYEHUS BOJIbI HA TPOU3BOJICTBE.

8.3. MeToanueckue MaTepuaJibl, ONpeaeJsaouMe NPoue1ypbl OLeHHBAHUSA
3HAHMH, YMEHHH, HABBIKOB U (MJIM) ONBITA JAeATEIbHOCTH, XaPAKTEPHU3YIOLIHX
Jranbl (OPMUPOBAHUA KOMIIETCHIMH

OCHOBHOM 1I€/BI0O MPOBEACHUS IMPOMEKYTOUHOW AaTTECTAlUU SIBISETCS
OTIPEJICICHUE CTEMEHU JIOCTHKCHHS IIeJied Mo y4yeOHOW MAUCIUIUIMHE WIH ee
paznenaMm. OCyYIIECTBISIETCS 3TO MPOBEPKOM M OLEHKON YpPOBHSI TEOPETHUECKOMN
3HAHWHA, TOJYYEHHBIX OOYYaIOMUMHUCS, YMEHHUS TPUMEHSITh HX B PEIICHUU
MPaKTUUYECKUX 3aJlad, CTEMEeHM OBJIQJICHUS] OOyYalolUMHUCS MPaAKTHUYECKUMHU
HaBBIKAMU U YMEHHUSIMU B 00BbeMe TpeOoBaHM pabouell mporpaMmbl 1O JUCHUILIUHE,
a TAaK)Ke UX YMEHUE CAaMOCTOSITEIbHO pad0TaTh ¢ y4eOHOM JIUTEpaTypPO.

Opranuzamusi MPOBEICHUS MPOMEKYTOUHOU aTTeCTAllMd PerjaMEeHTHpPOBaHA
«Ilonoxxenuem 00 opraHuzanuu 00pa3oBaTeNbHOrO Impolecca B ¢eaeparTbHOM
rOCyJJapCTBEHHOM aBTOHOMHOM 00pa30oBaTeIbHOM yupexaeHuH <« MOCKOBCKUM
MOJIMTEXHUYECKUM YHUBEPCUTET

8.3.1. Iloka3zare/in OLICHUBAHUS KOMIECTCHIUI HA PasjIMYHBIX 3TANAaX MX
(popMupoBaHus, IOCTHKEHHE OOYYAIIMMUCH IUIAHUPYEMbIX pe3yJbTaTOB
o0y4YeHH s MO JMCUUILIHHE

Kon wn naumenHoBanme kommnereHuun OIIK-4. CnocoGeH KOHTpoHpoBaTh W o0ecne4nBaTh
NPOM3BOJACTBEHHYIO U IKOJIOTHYECKYI0 0€30[IaCHOCTh HA Pa004YuX MecTax

dtan Kputepuu ouennBanus
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(YpPoBeHB) | HEYIOBJIETBOPUTEJIBHO | YIAOBJETBOPUTEJIBHO XOpPOI1IO0 OTJIMYHO
3HATh OOyuaronuiics OO0yuatonuiics OO0yyaromuiics OO0yuarornuiics
JIEMOHCTPHPYET MOJHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
OTCYTCTBHUE WJIN HEIOJIHOE COOTBETCTBUE | YAaCTUYHOE MOJIHOE COOTBETCTBHE
HEJI0CTATOYHOE CIIE/TYFOLIMX 3HAHUMA: COOTBETCTBHE CIIE/TYFOIIMX 3HAHUMA:
COOTBETCTBHE CICAYIOUIUX | OCHOBHBIE MOIOXKEHUSI CIIEAYIONIMX 3HAHUIA: | OCHOBHBIC MOJOXKEHHS
3HAHWUH: OCHOBHBIE COBPEMEHHOU TEOpHH OCHOBHBIE COBPEMEHHOH TEOpHHU
10JIO)KEHHSI COBPEMEHHON | CTPOEHUsI aToMa, TIOJI0KEHHS CTPOEHHMSI aTOMa,
TEOPHUH CTPOEHU aToMa, XUMUYECKOU CBS3H, COBPEMEHHOM TEOPUU | XUMUYECKOU CBSA3H,
XHUMHYECKOH CBSI3H, DHEPreTUKU U KHHETHKU | CTPOCHUS aToma, OHEPreTUKU U
9HEPreTUKU U KHHETHKH XUMHYECKHUX PEAKIHA, XMMHUYECKOH CBSI3H, KUHETUKH XUMHUYECKHX
XUMHUYECKHUX PEAKIHA, XHUMHYECKOTO SHEPreTUKU U peaKiuii, XAMUIECKOTO
XMUMHYECKOT'O PABHOBECHSI, | PAaBHOBECHS, TCOPUH KUHETUKU PaBHOBECHSI, TEOPHU
TEOPUU PACTBOPOB, pacTBopoB, XHUMHUYECKHX pacTBOpoB,
IEKTPOXUMHUH, & TAKKE IEKTPOXUMHUM, & TAKKE | PEaKIHH, NIEKTPOXUMHUH, &
OCHOBHBIE COEANHEHNUS OCHOBHBIE COEAMHEHUS XHMHUYECKOTO TaK)Xe€ OCHOBHBIC
JJIEMEHTOB, UX JJIEMEHTOB, UX pPaBHOBECHSI, TEOPHUH | COEINUHEHUS
KJ1accu(DUKAIHIO 1 Ki1accuuKaIuio 1 pacTBOpoOB, 2JIEMEHTOB, UX
XUMHYECKHE XUMHUYECKHE AIIEKTPOXUMHH, a KJ1accuuKaIuio 1
MIPEBPAILICHHST; BIUSHIE NpPEBpAICHHUs; BIUSIHAE | TaK)Ke OCHOBHBIC XUMHUYECKHE
Pa3IUYHBIX XUMHYECKUX Pa3IUYHBIX XUMHYECKUX | COCAMHCHUS MpeBpaIleHuUS;
COE/IMHEHUI HA OPraHu3M | COEAMHEHUI HA JJIEMEHTOB, UX BIIMSIHUE PA3INIHBIX
YeJIOBEKa U OKPY’KAIOIYI0 | OpraHu3M YeloBeKa U KJIaccU(pUKaIMo 1 XUMHUYECKUX
cpeay; npaBuiia padOThl B | OKPY’KaroOLIyIO CPey; XMMHUYECKHE COE/IMHEHUH Ha
XMMHUYECKOH JabopaTtopuu | mnpasuiia paboThl B NIpeBpaIlEHHUS; OpraHM3M YeJIOBeKa U
XUMHYECKON BJIMSIHME PA3JIMYHBIX | OKPYXKAaIOILYIO CPeny;
nabopaTopuu XHUMHUYECKHX npaBuiia paboThl B
COEIMHEHHUH Ha XUMHUYECKOH
OpraHu3M 4YeloBeka u | Jiaboparopuu
OKPYXKAIOIIYIO CPEy;
IpaBuiia paboThI B
XUMUYECKON
naboparopun
yMeTh OO0yJatomumiicss He yMeeT OO0yJatomuiics OO0yuaronuiics OO0yJatomuiics
WM B HEIOCTAaTOYHOM JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
CTENIeHU YMeeT HEIOJIHOE COOTBETCTBUE | YAaCTUYHOE MIOJTHOE COOTBETCTBHE
BBITIOJIHATH: ONPEEIATh CIIETYFOLIUX YMEHH: COOTBETCTBHUE CIIE/TYFOIINX YMEHH:
XHMHYECKHE CBOMCTBA OTIPEICIISATh XUMUYECKUE | CIEIYIOIINX YMEHHUN: | ONpenensTh
JNIEMEHTOB M X CBOMCTBA 3JIEMEHTOB U OTIpeIeTISITh XMUMHYECKHE CBOICTBA
COE/IMHEHUIT 1o WX COEJMHEHUIT 10 XUMHUYECKHE JNEMEHTOB M UX

nonoxennio B [ICH, ux
BITUSHHC Ha CUCTEMY,
HATPaBJICHUE XUMHYCCKIX
B3aUMOJICHCTBUH,
KHCJIOTHO-OCHOBHOM
XapakTep Cpebl,
BO3MOXHBIE TTOOOUHBIC
TpoIiecchl (KOPPO3NOHHBIE
U p.) ¥ IPENICKA3EIBATh UX
BIIMSHUE HA
TEXHOJIOTHYCCKUI
MPOIIECC, OKPYKAIOIIYIO
Cpe/y U YeliOBeKa,
mpenjaraTh CrocoObl
3aIUTHI OT HUX, & TAaKKe
TIPUTOTABINBATh PACTBOPEI
HY>KHOW KOHIICHTPAIH U
OTIPENIEIATE €€ JTFOOBIM
JIOCTYITHBIM METOJIOM

nonoxenwnio B I[1CH, nux
BJIMISTHHC HA CHCTEMY,
HaIpaBJICHUC
XUMHUYECKHX
B3aUMOJICHCTBUMH,
KHCJIOTHO-OCHOBHOM
XapakTep Cpensl,
BO3MOXKHBIE ITOOOYHBIC
TIPOIIECCHI
(KOppO3UOHHBIE U JIP.) U
MPEJICKa3bIBATh MX
BIUSTHUE Ha
TEXHOJOTHUECCKUI
MIPOIIECC, OKPYIKAIOITYIO
CpeIy U 4ellOBeKa,
TpeIaraTh CIiocoObI
3aIIUTHI OT HUX, 4 TAKIKE
MIPUTOTABIINBATh
PACTBOPEI HY)KHOU

CBOICTBA 3JIEMEHTOB
1 UX COCTMHEHUH 110
nojoxenuro B [1CO,
HX BIMSHHE Ha
CHUCTEMY,
HaIpaBJICHUE
XUMHUYECKHX
B3aMOJCHCTBUH,
KHCJIOTHO-OCHOBHOM
XapakTep Cpekbl,
BO3MOXKHBIE
MOOOYHBIE MPOIIECCH
(KOppO3UOHHBIE U
ap.) u
MIpeICKa3bIBATh X
BIIMSIHUE Ha
TEXHOJIOTHYCCKUH
mporiecc,
OKPY>KaIOIIYIO CpeIy

COEIMHEHHI 1O
nonoxenuro B [1CH, ux
BIIMISIHUAC HA CUCTEMY,
HamnpaBJieHUE
XUMHYECKHUX
B3aMMOJCHCTBUM,
KHCJIOTHO-OCHOBHOM
XapakTep Cpeasbl,
BO3MOJKHBIE TTOOOYHBIC
MIPOLIECCHI
(KOppPO3UOHHBIE U JP.)
Y TIPEJICKa3bIBaTh UX
BIIMSIHHE HA
TEXHOJIOTHYECKUI
mpoiiecc,
OKPY’KaIOMIYIO Cpey U
YeloBeKa, IpeaiaraTh
CIIOCOOBI 3aITUTHI OT
HHUX, a TaKXkKe

32




(TMTpOBaHME, C TIOMOIIBLIO
apeoMeTpa u T.1.),
n3mepsaTh pH BogHBIX
PacTBOPOB 3JIEKTPOIUTOB

KOHLICHTPAINU 1
OIIpeNIeIIATh €€ T00bIM
JOCTYITHBIM METOAOM
(TuTpoBanue, ¢
MOMOIIIBIO aPEOMETPa U
T.J1.), u3Mepats pH
BOJIHBIX PaCTBOPOB

U 4EJI0BEKa,
npeJyiarath CocoOs!
3alIMThI OT HUX, a
TaKxke
MIPUTOTABINBATh
pacTBOpBI HY>)KHOH
KOHILICHTPAITNH 1

MPUTOTABJINBATh
PacTBOPBI HY>KHOU
KOHIICHTpAalu1 1
OTIPEJICINIATH €€ JII0OBIM
JOCTYITHBIM METOZOM
(TuTpoBanwme, ¢
TTOMOIIBIO apeoMeTpa U

XUMHUYECKUX PEaKiuii,
pacuera KOHLEHTpauil
PacTBOPOB M KOJIUYIECTB
pearupyromux u
00pa3yIOIUXCsI BEMICCTB
MO0 XUMHUYECKOMY
YpaBHEHHIO, pacueTa
MOKa3aTessi KHCIOTHOCTH
cpensl, pacueta DJIC u
OKHCITUTEIHHO-
BOCCTaHOBHTEIIEHBIX
MTOTEHIAJIOB 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-
BOCCTaHOBUTEBHBIX
MOTEHIIUAJIOB peakLuil

HaBBIKaMU pabOTHI C
METOIaMH pacdera
KHHETHYECKUX 1
TEPMOANHAMHYECKIX
XapaKTEPUCTHK
XUMHUYICCKHUX
peakuui, pacuera
KOHIICHTpaLUi
pPacTBOpOB H
KOJIMYECTB
pearupyromux u
00pa3yronxcs
BEIIECTB M0
XHUMHUUYECKOMY
YpaBHEHHMIO, pacyera
MoKa3aTens
KHUCIOTHOCTH CPEJHI,
pacuera D/1C u
OKHUCITUTEIBHO-
BOCCTAHOBUTEITEHBIX
MOTEHIINAJIOB
peakuuii

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

JFOOBIM JTOCTYITHBIM BOJIHBIX PAaCTBOPOB

METOIOM 3JIEKTPOJIUTOB

(TuTpoBaHuUe, C

MTOMOIIIBIO apEOMETPa

U T.7.), m3MepsaTh pH

BOJIHBIX PaCTBOPOB

AIIEKTPOJIUTOB

BJIaJlEeTh OO6yuatommiics He Bianeer | OOydJaronuiics Biameet ObyuaronmMces OO6yJatomtmiics

WX B HEJOCTAaTOYHOM B HEIOJHOM 00BbeMe U JIOITY CKAIOTCS cBOOOTHO IPUMEHSIET
CTEIICHH BIIAJICET: TPOSIBIISCT HE3HAUYUTCIIbHBIC MOJTyYCHHBIC HABBIKH, B
METOJJaMH pacyera HEJ0CTaTOYHOCTD OIIINOKH, MOJTHOM 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 pacqua KHHCTUYCCKUX U YAaCTUYHO BJIagcCT pacqua KHHCTUYCCKHUX

Y TEPMOAMHAMHYECKUX
XapaKTePUCTHK
XUMHYECKUX PeaKIuii,
pacdeTa KOHIICHTpanuit
pPacTBOpOB U
KOJINYECTB
pearupyronmux u
obpaszyrommxcs
BEIIIECTB 110
XUMHYECKOMY
ypaBHEHHIO, pacyera
moKasarest
KHUCJIOTHOCTH CPEJIbI,
pacuera D/IC u
OKHUCITUTEIBHO-
BOCCTAHOBUTCIIBHBIX
MOTEHIIMAJIOB PeaKUn

8.3.2. MeTonnka OeHUBAHMS Pe3yJIbTATOB POMEKYTOYHOM aTTeCTAlMHU
[lokazaremsaMu OLICHMBAHMSA KOMIIETEHLUMW HAa J3Tane MPOMEKYTOYHOU
aTTeCTallMM M0 JUCHUIUIMHE «XHUMHS» SBISIOTCS pe3yJbTaThl OOYyYEHHUsS [0

JIUCHUTLUINHE.
OueHOYHBIH JHUCT Pe3yJbTATOB 00Y4YeHHUs MO0 JUCHUTIIMHE
YpoBeHb
c(hOpMUPOBAHHOCTH
Kon
3HaHusA YMeHus Haspixku KOMIICTCHIIMH HA
KOMIICTCHIINU
JTAHHOM dTare /
OIlEHKa
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OCHOBHEBIE OMpeneNiTh METOJIaMH pacyeTa
TOJIOKEHHSI XUMHYECKHE CBOICTBA KMHETHYECKUX U
COBPEMECHHOM 3JIEMEHTOB U UX TEePMOINHAMHYECKH
TEOpUH CTPOCHHUS | COSAWHEHHH IO X XapaKTEePUCTHK
aroMa, XuMHUYecKoi | monoxkeHuto B [ICO, ux | XUMHYISCKHX
CBSI3H, DHEPTCTUKHU ¥ | BIUSHHUC HAa CUCTEMY, peakiuii, pacueTa
KHUHETHKH HaTIpaBJICHUE KOHIICHTPAITHIHA
XUMHUYECKHX XUMHYECKHX pPacTBOpPOB U
peakuui, B3aUMOJICICTBUH, KOJINYECTB
XUMHYECKOTO KHCIIOTHO-OCHOBHOM pearupyroImx u
paBHOBECHS, TEOPUH | XapaKTep CPembl, o0pasyrommxcst
PacTBOpOB, BO3MOJKHBIE ITOOOYHBIC BEILIECTB IO
ANEKTPOXUMUH, a | TpoIeccH XUMHYECKOMY
TaKxke OCHOBHBIC | (KOPPO3HOHHBIC U [Ip.) U | YpaBHEHHIO, pacdyera
COCTMHEHUS MPEJICKa3bIBATh HX MOKa3aTest
OIIK-4 3JIEMEHTOB, HX | BIMSHHE Ha KHUCJIOTHOCTH CPE/IbI,

KIaCCU(DUKAIUI0 M | TEXHOJIOTHYCCKUI pacuera D/1C u
XUMHYECKHE TIPOIIECC, OKPYKAIOIIYIO | OKHUCIUTEIHHO-
MIpEeBpAICHHUS; Cpefy | 4elloBeKa, BOCCTaHOBHTEIIBHBIX
BIIMSTHAE PAa3NMYHBIX | MpeIIaraTtb CIIOCOOBI ITOTCHIINAIOB
XUMHUYECKHX 3aIIUTHl OT HUX, & TAKXKE | peaKiui
COeTMHEHUH Ha | TIPUTOTABIUBATH
OpraHM3M UYEJIOBEKAa | PacTBOPHI HYKHOU
" OKPYKAIONIYIO | KOHIICHTPAIIUU
cpeny; NpaBUja | OMPENCNATh ¢€ JFOBIM
padoThI B | JOCTYIHBIM METOJOM
XAMHAYIECKOI (TuTpoBanme, C
nmabopaTopun TTOMOIIIBIO apeoMeTpa 1

T.1.), I3MepsTh pH

BOJIHBIX PACTBOPOB

AJICKTPOJINTOB,
OreHka 1o JUCIUILIMHE (CpeHee apuMETHIECKOE)

Onenka 1O JUCIMIUIMHE 3aBUCUT OT YPOBHS  CHOPMHPOBAHHOCTH
KOMIIETCHIIMM, 3aKpETUICHHBIX 3a JIUCIHUIIMHOM M MPEACTaBIsIeT coOOM cpenHee
apu(PMETHIECKOE OT BBICTABIICHHBIX OIEHOK IO OTIEIBHBIM pe3yJibTaTaM O0y4YeHUS
(3HaHMs, YMEHUSI, HABBIKH).

OlnieHKa «3a4TEHOY» BBICTABISETCS, €CIU CpeHEee apuPMETUUEeCKOEe HAXOIUTCS
B uHTepBasie oT 2,4 10 5,0. OueHka «HE 3a4T€HO» BBICTABIIAECTCSA, €CIU CpPEIHEE
apudmeTndeckoe HaxoauTcs B uHTepBaiie ot 0 go 2,4.

[IpomerxxyTouHas arrectanus oOydarImuxcs B ¢GopMme 3adeT MPOBOJIUTCS IO
pe3yJibTaTaM BBINIOJIHEHUSI BCEX BHJAOB YueOHOH paboOThI, NPETYyCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JUCHMIUIMHE «XHUMHS», MPU dTOM YUUTBHIBAIOTCS PE3yJIbTaTh
TEKYIIEr0 KOHTPOJISI yCIIEBaeMOCTH B TedeHue cemectpa. OIlleHKa CTeneHu
JOCTHKEHUS 00yJarOIUMUCS TUIAHUPYEMBIX PE3YyJIbTaTOB 00YUYSHHUS 110 JUCIUIUIMHE
MPOBOAMUTCS MpENojiaBaTeieM, BEAYIIUM 3aHATHUS [0 JWCIUIUIMHE METOJAO0M
DKCIEPTHOW ONLEHKU. [lo WTOramM mnpoMeKyTOYHOW aTTEeCTaluHh 110 JAWCUUILUIMHE
BBICTABIISICTCS OIICHKA «3aUTCHOY, MJIU «HE 3aUYTCHOY.

HIxana
OLICHUBAHUSA

Onucanue
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BrimonHeHs! Bce BUIbI y4eOHOM paboOThI, MPeTyCMOTPEHHbIE YUEOHBIM IIIIAHOM.
CTyneHT AeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHH, HABBIKOB MPUBECHHBIM B
TabaMIax IoKa3aTesei, omepupyer NPHOOPETEHHbIMU 3HAHUAMHU, YMEHHUSIMH,
3auTeHo HaBbIKaMU, IPUMEHSET UX B CUTYaLIMSAX MOBBIIIEHHOH ciokHOCTH. [Ipu aTOM MOTYT
ObITh JIOMYIIEHbl HE3HAYUTEIbHbIC OIIMOKM, HETOYHOCTH, 3aTPyAHEHHs IpH
AQHAINTUYECKUX  OMNepalusx, MepeHoce 3HaHMW M YMEHUH Ha HOBBIE,
HECTaHIAPTHBIE CUTYaLUH.

He BbimosnHeH oguH uinu Gosee BUIOB y4eOHOM pPabOTHI, MperyCMOTPEHHBIX
y4eOHbIM IIaHOM. CTYIEHT JAEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB MO 3TanaM (ypoBHIM) c(HOpPMUPOBAHHOCTH KOMIIETEHIIUH,
JIOMYCKAIOTCS 3HAUUTENIbHbIE OIIMOKHU, MPOSBIIAETCS OTCYTCTBUE 3HAHUN, YMEHHI,
HAaBBIKOB 110 POy IOKa3aTelled, CTYyIEHT UCIIBITHIBAET 3HAUUTEIIbHbBIE 3aTPyIHEHUS
IIpU ONEPUPOBAHUU 3HAHUAMU U YMEHUSAMHU [IPU UX NIEPEHOCE HA HOBBIE CUTYAal[UH.

He 3aureno

9. DJaexkTpoHHas HHPOPMANMOHHO-00pa30BaTe/ILHAS Cpeaa

Kakabi obyyaroLmmnca B Te4eHne Bcero nepmoaa obyvyeHmsa obecneuynmBaercs
WHAMBUAYA/IbHBIM HEOrPaHUYEHHbIM JIOCTYNOM K 3N1EKTPOHHOM MHPOPMALMOHHO-
obpa3oBaTenbHOM cpefe Yebokcapckoro WHcTUTYTa (dmnmana) MOCKOBCKOro
NOJINTEXHNYECKOTrO YHUBEpCUTETA M3 OO0 TOYKU, B KOTOPOM MMeeTcsi A0CTyn K

MHPOPMALIMOHHO-TEIEKOMMYHMKALMOHHOM ceTu  «MHTepHeT» (panee - ceTb
«MIHTepHEeT»), Kak Ha TeppuTopun punamnana, Tak 1 BHe ee.
DNEeKTPOHHasa WHPOPMaLMOHHO-06pa3oBaTelbHas Cpefia - COBOKYMHOCTb

MHPOPMALUMOHHBLIX U TENEKOMMYHUKALMOHHbLIX TEXHONOTMNI, COOTBETCTBYHOLLMNX
TEXHOJIOTMYECKUX  CPeACTB, obecrneyMBalWMX  OCBOEHME  Oby4valomMuUcs
obpa3oBaTeibHbIX MPOrpaMMm B MNOJHOM 0O6bEME HE3ABMCUMO OT MeCTa HaxoXaeHUS
obyuyatomxcs.

dneKTpoHHaa nHPopMaLMOHHO-0bpa3oBaTesibHasA cpefa obecnevynBaert:

a) AOCTYN K y4e6HbIM naaHaM, paboynM nporpaMmmMam gmcumnniavH (Moaynen),
NPaKTUK, 3NEKTPOHHbIM Y4EOHbIM U3JAHUAM U INEKTPOHHbIM 00OpPa30BaTE/IbHbIM
pecypcaM, yKa3aHHbIM B paboymx nporpaMmax AUCUMnAnH (Moaynen), NnpakTuk;

6) popmMmMpoBaHUE INEKTPOHHOro MopTdhosiMo obyyarollerocs, B TOM Yucie
CcOXpaHeHue ero paboT 1 OLEHOK 3a 3TU paboThl;

B) ¢uKcaumio  xoda  ob6Gpa3oBaTesIbHOroO  Mpouecca,  pe3yibTaToB
NPOMEXYTOYHOM aTTeCcTalMn N pe3y/ibTaTOB OCBOEHUS NporpaMMmbl bakanaBpuara;

r) npoBeAeHMe y4ebHbIX 3aHATUIA, NPOLLEAYP OLLEHKU pe3ynbTaToB 0byvyeHus,
peanmnsaums KoTopbiX NpeaycMOTPeHa C NMPUMEHEHUEM 31EKTPOHHOIO 06y4YeHus,
JOMNCTAHLMOHHbIX 06pa3oBaTe/IbHbIX TEXHOJIOTUN;

[l) B3aMMOAeNCTBME MeXAY Y4aCTHMKaMM 06pa3oBaTe/IbHOro NpoLecca, B TOM
Yyucsie CUHXPOHHOE U (M) aCMHXPOHHOE B3aMMOJENCTBUS MOCPEACTBOM CETU
«NHTEPHET».

OYHKUMOHUPOBAHNE  SNEKTPOHHOM MHPOPMaALMOHHO-0O0pa30oBaTE/IbHOM
cpefbl  obecrneynmBaeTcss  COOTBETCTBYHOLWMMU  cpeacTBaMU  MHPOPMALIMOHHO-
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KOMMYHUKALUMOHHbLIX  TEXHOJIOTMA U KBanudukaumenm  paboOTHUKOB, ee
MCNOJIb3YIOLWUX U MNOAAEPXKMBAKOLLMX.

QOYHKUMOHUPOBAHNE  3NEKTPOHHOM MHbOpPMaLMOHHO-0Opa3oBaTE/IbHOMN
cpeabl COOTBETCTBYET 3aKOHO4aTeNbCTBY Poccumckon Oepepaumn.

OcHoBHbIMUK cocTaBasowmmMn INOC punnana aBnaroTCS:

a) CalUT WHCTUTYTa B CeTM VIHTEpHET, pacroJIOXKEHHbIM Mo ajpecy
www.polytech21.ru, https://chebpolytech.ru/ kotopbiit o6ecneymBaer:

- pgoctyn oby4yaowmxcs K Yy4yebHbIM nnaHaMm, paboymm nporpaMmmam
OUCUMMJIMH, NPaKTUK, K WU30aHUAM  3NIEKTPOHHbIX OUOBIMOTEYHBIX CUCTEM,
3/IEKTPOHHbIM UHPOPMALMOHHBIM M 0OpasoBaTeNlbHbIM pecypcaM, yKa3aHHbIX B
paboumx nporpammax (pasgenbl camta «CBegeHnss o6 obpa3oBaTesibHOM
opraHu3auum»);

- MHGOpMMpPOBaHME 0byvaroLLMXCS 060 BCEX U3MEHEHMAX Y4eOHOro npouecca
(HoBOCTHas NeHTa calTa, IeHTa aHOHCOB);

- B3aMMOJENCTBME MeXAy Y4YaCcTHMKaMM o06pa3oBaTesibHOro mnpoLecca
(noapaspensl canta «3a4aTb BOMPOC AUPEKTOPY»);

6) oduuManbHble 3NEKTPOHHbIE ajpeca NoApas3feNieHUn U COTPYAHUKOB
MHCTUTYTa C SHAeKc-AoMeHoM @polytech21.ru  (CMMCOK KOHTaKTHbIX [AaHHbIX
noapasaeneHnn dGunmana pasmelleH Ha opuumanbHoM cante Gunmana B pasgene
«KOHTaKTbl»,  CMWUCKNW  KOHTaKTHbIX  ObUUMANBbHBIX  3NEKTPOHHbIX  AAHHbIX
npenogaeatesien pasmelleHbl B nogpasaenax «Kadeppbi») obecneymBaroT
B3aMMOAENCTBUE MeXAY YHaCTHMKaMKN 06pa3oBaTe/IbHOro NpoLecca;

B) /INYHbIN KabuHeT obyyvarowerocsi (noptdhosmo) (BXod B NMUYHLIN KabUHeT
pa3MelleH Ha opuumanbHoM camte dunmana B pasgene «CrygeHTy» noapasgene
«INIeKTpoHHas uHdOpMaLUMOHHO-06pa3oBaTe/ibHas cpeda») BKAOYaeT B cebs
nopTGoONMO  CTyAEeHTa, 3S/EKTPOHHble BEAOMOCTU, PEUTUHI CTYAEHTOB WU
obecneynBaer:

- duKcauuo  xopaa obpasoBaTenbHOro npotecca, pe3y/bTaToB
NPOMEXYTOYHOM aTTecTalMn U pe3ybTaToOB OCBOEHMSI 06pa3oBaTe/IbHbIX MPOrpamMm
obyyarowmmucs,

- dopMUpOBaHNE INEKTPOHHOrO NopThosiMo obyyatoulerocs, B TOM YUCae C
coxpaHeHue paboT obyyatowerocs, peueH3nn U OLLEHOK Ha 3TN paboThl,

) 3/IEKTPOHHble OUBAMOTEKM, BKJIOYAIOLWIME SNEKTPOHHbIE  KaTasoru,
MOJIHOTEKCTOBbIE AOKYMEHTbI U obecneymBatolme AOCTYN K y4eOHO-METOANYECKUM
MaTepurasiaM, BbIMYCKHbIM KBaNUPUKALMOHHBLIM paboTaM U T.4.:

YeboKcapcKoro nHctutyta (buamnana) - «MPBUC»

[1) 3N1eKTPOHHO-6nbAnoTEeYHble cuctemMbl (IB6C), BKAKOYAIOLWME 3/IEKTPOHHbIN
KaTaJior 1 MOJIHOTEKCTOBbIE JOKYMEHTbI:

- 9bC «JIAHb» -https://e.lanbook.com/

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

- IPR SMART -https://www.iprbookshop.ru/
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e) nnatpopma UMPpoBOro obpa3oBaHus MNonntexa
-https://Ims.mospolytech.ru/

X) cucteMa «AHTUNNarmaT» -https://www.antiplagiat.ru/

3) cUCTeMa 3/IeKTPOHHOro JoKymMeHToob6opotra DIRECTUM Standard —
obecneymBaeT JOKYMEHTO0O60POT Mexxay dunnanom v YHUBEPCUTETOM;

n) cuctema «1C YnpasneHue BY30M DEeKTPOHHbIN aeKaHaT» (MOCKOBCKUIA
NOJINTEXHUYECKMIA YHUBEPCUTET) obecneunBaeT GpUKcaLuio Xoaa o6pasoBaTe/ibHOro
npoLlecca, pesy/ibTaToB MPOMEXYTOYHOM aTTecTauum M pe3ynbTaTOB OCBOEHMUS
obpaszoBaTeibHbIX MPOrpaMm oby4arLWMMUCS;

K) cuctemMa «POLYTECH systems» obecneymMBaet WHGOPMALMOHHOE,
JOKYMEHTa/lbHOEe  aBTOMAaTU3MPOBAHHOE  COMPOBOXAEeHWE 0bpa3oBaTe/IbHOIO
npoLiecca;

n) cucTemMa «ABUTYPUEHT» obecneumBaet JIOKYMEHTalbHOEe
aBTOMATM3MPOBAHHOE CONPOBOXAeHNE PaboTbl MPUEMHOMN KOMUCCUMN.

8. TlepeyeHb OCHOBHOM W [AOONOJIHUTENIbLHOM Y4Ye6HOM JUTEpaTypbl,

Heo6XoAMMOMn A1 OCBOEHUA AUCLUNJINHDI

OcHoBHas aMTEepaTypa
1. PocuH, WN.B. Xumua: y4yebHMK UM npaktmkym pana Bysos/ W. B. PocuH,
. . TomunHa, C. H. ConosbeB. — MockBa : U3pgaTtenbctBo KOpant, 2026. — 328 c. —
(Bbiclee o6pasoBaHue). — ISBN 978-5-534-15973-8. — TeKCT : 3/IEKTPOHHbIN //
Obpa3oBaTe/ibHas nnatdopma FOpaunt [canT]. — URL:
https://urait.ru/bcode/583165.
2. Xumunsa: yyebHmk pans By3oB/ HO. A. Jlebepes, I.H. ®agees, A. M.Tony6es,
B. H. LLlanoBan ; non, obwen pepakumen I. H. ®ageeBa. — 3-e m3a., nepepab. um

jgon. — MockBa: W3patenbctBo  KOpant, 2026. — 445c.—  (Bbicwee
obpasoBaHue). — ISBN 978-5-534-21209-9. — TeKCT : 3NEKTPOHHbIN //
O6pasoBaTte/ibHas nnatpopma FOpanT [canT]. — URL:

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

3. MapTbiHOBa, T. B. XrMus : y4ebHMK U NpakTUKyM aas By3oB / T. B. MapTbiHOBa,
N. B. ApTaMoHOBaQ, E. b. foayHOB ; nog, obuwen pegakumnen T. B. MapTblHOBOW. — 2-€
nsg., ucnp. u gon. — Mocksa : Uspatensbcteo KOpanTt, 2023. — 368 c. — (Bbicluee
obpasoBaHune). — ISBN 978-5-534-09668-2. — TeKcT : 3NEKTPOHHbIN //
Obpa3oBaTe/ibHas nnatdopma FOpaunt [canT]. — URL:
https://urait.ru/bcode/511370.

4. AHPuHoreHoBa, U.B. Xumua ana HenpoduNbHbIX HaNPaBAEHUW : YY4EOHUK U
npakTUKym ans By3oB/ W. B. AHPuHoreHoBa, A.B.Bbabkos, B. A.[llonkos. — 2-e
nsg., ucnp. n gon. — Mocksa : M3pgatenbctBo KOpant, 2026. — 291 c. — (Bbicwwee
obpasoBaHune). — ISBN 978-5-534-10633-6. — TeKCT : 3NEKTPOHHbIN //
O6pasoBaTte/ibHas nnatpopma FOpanT [canT]. — URL:
https://urait.ru/bcode/584865.
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[donosiHuTenbHas aMTepaTypa

1. 3anues, O.C. Xumusa. JlabopaTopHbIM NPaAKTUKYM M COOPHMK 3adad : yyebHoe
nocobme pana BysoB/ O.C.3anmueB. — MockBa: UspatenbctBo HOpant, 2025. —
202 c. — (Bbicwuee obpasoBaHue). — ISBN 978-5-9916-4106-7. — TeKcT
3NEeKTPOHHbIN  // Q6pa3oBatenbHasa nnatdopma Hpant [cant]. — URL:
https://urait.ru/bcode/560601.

2. OnenHukosB, H.H. Xumunsa. AnroputMbl pewleHns 3agady U TeCTbl : yyebHoe
nocobme pana cpepgHero npodeccnmoHanbHoro obpasoBaHusa / H. H. OnenHuUKoB,

.M. MypaBbeBa. — 3-e u3a., ucnp. u gon. — Mocksa: WM3parenbctBo HOpanrt,
2025. — 249 c. — (MNpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-9916-9665-4.
— TeKcT : 3NeKTPOoHHbIN // ObpasoBatenbHas naatdpopma KOpant [cainTt]. — URL:

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

3. MapTbiHOBa, T. B. XuUMuUs : y4ebHUK N NpaKTMKYM ans By3os / T. B. MapTbiHOBa,
N. B. ApTaMOHOBa, E. b. loayHOB ; nop obuien pepakumen T. B. MapTbiHOBOW. — 2-€
nspa., ucnp. n gon. — Mocksa : U3pgatenbctBo KOpainT, 2026. — 368 c. — (Bbicluee
obpa3soBaHue). — ISBN 978-5-534-09668-2. — TeKCT : 3NEKTPOHHbIN //
O6pa3oBartesibHas nnatpopma FOpant [canT]. — URL:
https://urait.ru/bcode/583353.

4. TenbdpMaH, M. U. Xumus : yuebHuk ansa sysos / M. W. l’enbdman, B. . KOcTpaTos.
— 5-e u3p., ctep. — Cankr-lNetepbypr : JlaHb, 2025. — 476 c. — ISBN 978-5-507-
52360-3. — TeKcT : aNeKTPOHHbIN // J1aHb : 9NEKTPOHHO-6MBAMOTEYHAs cucTeEMaA. —
URL: https://e.lanbook.com/book/448712

[Nepuoaunka
1. N3BecTnsa Tynbckoro rocyapCTBEHHOro YHUBEpCUTETA.
TexHnyeckue HayKu : Hay4HbIN peueH3npyeMbIin XXYpHan. - URL:

https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. - TekcT :
3N1EKTPOHHbIN.

2. Hay4dHbIh nepuogmyeckum KypHan «BecTHUMK  HOXHO-YpasibCKoro
rocyjapcTBEHHOro yHMBepcuteTa. Cepusa «dHepretnka» : HayyHbln peLeH3npyeMsbiin
XypHan. - URL: https://www.powervestniksusu.ru/index.php/PVS. - TekcT:
3N1EKTPOHHbIN.

9. MpodeccuoHanbHbie 6a3bl AaHHbIX U WMHPOPMALMOHHO-CMPABOYHbIE

CUCTEMDI
MpodeccruoHanbHas 6a3a JaHHbIX U NHpopMaLms o NpaBe cOBCTBEHHOCTH
MHPOPMaLMOHHO-CMPaBOYHbIE CUCTEMBI (pexkBM3MTLI gOroBopa)

CoBepLIeHCTBOBaHNE obpa3oBaHus n
Accoumaums nHxeHepHoro obpasoBaHuns Poccumn NH)KEHEPHON [eATeNbHOCTM BO BCEX WX
https://aeer.ru/ NMPOSBNEHUAX, OTHOCALIMUXCA K Yyd4ebHOMY,
Hay4YHOMY n TEXHO/IOrMYECKOMY
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MNpodeccruoHanbHas 6a3a JaHHbIX U
MHGOPMAaLMOHHO-CMPABOYHbIE CUCTEMbI

NHdopMaLma o npaBe COGCTBEHHOCTHU
(pekBM3MTLI gOroBopa)

HanpaBJ1€HNAM, BKJ1HO4aA npoLecchl
npenogaBaHuA, KOHCY/1bTNUPOBaHWA,
nccnenoBaHuA, pa3pa60TKM MHXXEHEPHbIX

peLleHni, BKAYas HedTerasoByto OTpac/b,
TpaHcdepa TEXHOIOMMIN, OKa3aHUS LLIMPOKOro
crneKkTpa ob6pa3soBaTe/ibHbIX YCAyT,
obecneyeHns cBs3en C OO6LLLECTBEHHOCTbLIO,
NPOM3BOACTBOM, HayKOM U MHTErpaumm B
MeXAyHapoaHoe Hay4yHo-o6pas3oBaTesibHoe
NPOCTPAHCTBO.

cBObOOAHbLIN AoCTYN

Hay4yHas 3N1eKTpoHHas 6ubnamnoteka Elibrary
http://elibrary.ru

HayyHas 3/IEKTPOHHAas omnbanoTeka
ELIBRARY.RU - 3TO KpynHENLLIMI POCCUACKUIA
MHGOPMALMOHHO-aHAIMTUYECKUIA NopTan B
06/1aCTM HayKK, TEXHOJIOTUWU, MeAULMUHbI U
obpa3oBaHusA, copaepKawmii pedepatbl U
Mo/IHble TEeKCTbl 6onee 26 MAH Hay4HbIX
ctaten wn nybaukaumi, B TOM 4ucae
3/IEKTPOHHbIE BeEpcUmn bonee 5600
POCCUMNCKMX Hay4YHO-TEXHUYECKMX XKYPHANOB,
M3 KoTopbix 6onee 4800 >XypHanoB B
OTKPbITOM A0CTyrne CBOOOAHbIN AOCTYI

depepasbHbIN nopran
obpa3oBaHME» [DNEKTPOHHbIN
pecypc] - https://www.ro-edu.ru

«Poccuinckoe

®depepaibHbIN noprtan «Poccuitckoe
obpa3oBaHME» - YHWUKaJIbHbIN WHTEPHET-
pecypc B chepe 06pa3oBaHUS N HaYKMK.

E>xeqHEBHO Ny6/IMKYeT caMble aKTyajlbHble
HOBOCTM, AHOHCbI COBbITUN,
MHPOPMaALMOHHbIE Martepuanbi ans
LUMPOKOro Kpyra uutatenen. ExxeHepenbHo
Ha nopTase pa3MeLWaloTCa 3KCKAK3UBHbIE

MaTepuasnbl, WHTEPBBIO C  BeAyLWWMMU
cneumannucTamMm - nefiaroramu,
MCUXOJIOraMU,  YYEHBIMU, PEMOPTAXKU U

aHaIMTUYECKNE CTaTbM.

Yutatenm nonayyarT AOCTyn K HOPMaATUBHO-
npaBoBol 6ase cdepbl 06pa3oBaHUA, OHU
MOFYT MOJIb30BaTbCS CaMbIMU Pa3/INYHbIMU

FapaHT (cnpaBoYHO-NpaBoBas cucTemMa)
https://www.garant.ru/

none3HbiIMn CcepBnMCaMm - TaKMMHU, KaK
OHﬂaVIH-TeCTMpOBaHMe, Orpochbl no
aKTyaJ/lbHbIM TEMaM U T.A.

YHuBepcanbHas CnpaBoY4Had NnpaBoBad

cucTeMa, npeasiaralollas McHepnbiBakoLLyO
6asy HOPMAaTMBHbIX aKTOB, KO/EKCOB,
3aKOHOB U T[4,

depepanbHas cnyxba
cobctBeHHOCTM (PocnaTeHT) rospatent.gov.ru

n HTeﬂﬂeKTyaﬂbHOVI

OcylLecTBASIET KOHTPOb U HaA30p B chepe
NMpaBoBOM  OXpaHbl M WUCMOJIb30BaHMsA
pe3ynbLTaToB NHTENNEKTYyaIbHOM
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MNpodeccruoHanbHas 6a3a JaHHbIX U
MHGOPMAaLMOHHO-CMPABOYHbIE CUCTEMbI

NHdopMaLma o npaBe COGCTBEHHOCTHU
(pekBM3MTLI gOroBopa)

BOEHHOTrO,

AeATENIbHOCTU

CO3/aHHbIX
accurHoBaHMi peaepanbHOro 6roaKeTa

3a cyer

rpaX4aHCKoro,
CNeumasbHoro W JBOMHOINO Ha3HayeHwus,

Ol AXKETHbIX

Ha3BaHue CoKpalléHHoe OpraHu3auuoHHO- Otpacab (o6nactb OdunuymanbHbIN
opraHusaumm Ha3BaHMue npaBoBas ¢opmMa AeATeNIbHOCTH) canTt
Ob6uepoccuinckas
obLecTBeHHas
opraHusaums
P o I:" 3awumTa obwmx
«Poccnmnckum cotos
MHTEPECOB U
MH)KEHEPOB»
JOCTUXKEHUS YCTaBHbIX
(nanee nmeHyemas .
L uenei o6beAUHNBLLNXCS https://
Poccuimnckmnm «Coto3») aBaseTca .
rpakaaH, WWW.POCCUMNCK
coto3 PCH OCHOBaHHbIM Ha N
OCYLLECTBJISIIOLLMX CBOIO | MIACOIO3UHXKEHE
NHXXEeHepoB YjeHCTBE
NeaTeNbHOCTb Ha poB.pd/
06LLLeCcTBEHHbIM
TeppuTopun 6onee
06beANMHEHMNEM,
NoJIOBMHbI CYObEKTOB
CO3/JaHHbIM B L
Poccuickon ®epepaumm
dopme
obLecTBEHHOM
opraHu3auuu
crnocobcTBoBaTh
co34aHuIo Ha ba3se
oTeyeCcTBEHHOro
MalLMHOCTPOUTESIbHOFO
KOMIeKca
KOHKYpPEHTOCNOCO6HOM,
OVHAMUYHOM,
AmBepcudULMpoBaHHOM
1 MUHHOBALMOHHOW
3KOHOMWUKM Poccuu;
06bEeANHUTL YCUANS
POCCUMCKMUX
MaLUMHOCTPOUTENIEN B
Coto3 Ob6uepoccuiickan Jene npeacraBiieHns u https://
MaLUIMHOCTPOUT CMP obLecTBeHHas OTCTaMBaHWUS MHTEPECOB )
. soyuzmash.ru/
enen Poccun opraHusaums OTeYeCTBEHHOrO
MaLUIMHOCTPOUTENBHOTO

KOMIJIEKCa B OpraHax
rocyapCcTBEHHOM BAacTu
P®, nHctutyTax
rpaXkAaHCKOro
obulecTBa, a TaKXKe Ha
MeXlyHapoaHOM apeHe;
cdopmMmpoBaTtb
CTpaTeruio pasBuTns
MaLLMHOCTPOUTENBHOM
oTpacam Poccum,
y4yactBOBaTb B

dopMmMpoBaHmn
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HasBaHue CoKpaléHHoe OpraHu3aLuoHHO- Otpacnb (o6nactb OdunumanbHbIN
opraHusaumu HasBaHUe npaeoBas ¢opMa AeAaTeNbHOCTH) caut
MeXaHU3MOB aKTMBHOM
rocyapcTBEHHOM
NOINTUKUN NO
MoJaepHMU3aUmn u
pPasBUTUIO
HauMOHaJbHOIo
MalLMHOCTPOUTESIBHOIO
KOMIIEKCa Ha YpOBHe
BeAyLWMX NPOMbILLJIEHHO
pa3BUTbIX CTPaH.
TBOpYecKui Cotos
0b6LLLECTBEHHbIX
HaYYHbIX, Hay4HO-
TEXHUYECKMX,
MHXXEHEPHbIX,
- - 3KOHOMMYECKUX
POCCHUINCKNN 0B AMHEHMIA
COlo3 HenpaBUTE/IbCTBE A ’
ABNSAIOLMXCS
HaydHbIX 1 HHOE, HOPUAMNYECKUMMU http://
NHXXEHEPHbIX PocCHMO He3aBucMMoe P . B
JNLLAMN, CO34aHHbIN rusea.info
O6LLECTBEHHDbI obLecTBeHHOe
Ha OCHOBe O6LHOCTH
X obbeanHeHne
N TBOPYECKUX
obbeaMHEHNN
npo¢peccnoHaNbHbIX
MHTEPECOB Y4YEHbIX,
MHXEHEepPOB U
crneunanmcToB ans
peanusaunm obLmnx
uenen n 3agauv.

10. MporpaMMHoe ob6ecneyeHne (AMUEH3MOHHOe U cBO6OAHO
pacnpocTpaHseMoe), UCMNoJib3yeMoe Mpu OcCyLLecTB/eHUun obpasoBaTe/lbHOro
npouecca

MHdopMaLms o npaBe
CO6CTBEHHOCTU (PEKBU3UTSI
Ayantopus MNporpamMMHoe obecneyeHne
[,0roBopa, HoMep JINLEH3UN U
T.0.)
Ne 1016 Windows 7 OLPNLAcdmc porosop N2J103 ot 30.05.2012) ¢
Vye6 poncornaweHuamm ot 29.04.14 n
HeOHaa  ayauTopua  ANiA 01.09.16 (6eccpoyHas nULEH3US)
npoBeAeHUs Y4YeOHbIX
3aHaTUM BCEX BMAOB, | Kaspersky Endpoint Security ans Cy6ML,EH3NOHHbIV JOrOBOP

npeyCMOTPEHHbIX
nporpaMmmom
npodeccrnoHanbLHoOro
obpa3oBaHus/6akanaBpuata/
cneumanuteta/
MarmcTpaTypsi,

cpeaHero

OCHalleHHaA

6bu3Heca - PaclumpeHHbIn Russian
Edition. 150-249 Node 2 year
Educational Renewal License

N2977_1049.EM/25 ot 10.12.2025

Yandex 6paysep

CBo6oHOE pacnpocTpaHsemMoe
nporpaMmMHoe obecrnedyeHune
(6eccpoyHas nnueH3ns)
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MTC JInHK Horosop N22/2026 (091_168.EMN/26)
ot 27.03.2026

Gimp CBOGO/IHO pacrnpocTpaHsieMoe
nporpamMMHoe obecneyeHue
(6eccpoyHas nnueH3ns)

Microsoft Office Standard HOMep NnUEeH3UN-42661846 ot
060opya0BaHMEM n | 2007(Microsoft DreamSpark Premium | 30.08.2007) c goncorialeHnsamm ot
TEXHUYECKUMMU  CPEACTBaMM EIectron'|c Sot:'tware DeI|very' 29.04.14 1 01.09.16 (6eccpoyHasn

Academic (Microsoft Open License NnueH3ns)
obyyeHuns, CcocTaB KOTOpPbIX
onpegenserca B Paboymx | pascalABC cB0604HO pacrnpocTpaHsieMoe
nporpamMmmax ANCUMnanH nporpaMMHoe obecreyeHune
(Moayneit) (6eccpoyHas nnUeH3ns)

Kabmret XMW n

N2 1126 MNomeleHne ans
caMocCToaTeNbHOM paboTbl
obyyvarowmxcs

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

Cy6MLEH3MOHHbIN J0roBOpP
N2977_1049.EM/25 o1 10.12.2025

Windows 7 OLPNLAcdmc porosop N2JJ03 ot 30.05.2012) ¢
porncornaweHnamm ot 29.04.14 n
01.09.16
(6eccpoyHas nnueH3ns)
AdobeReader cB0604HO pacrnpocTpaHsieMoe

nporpaMMHoe obecrneyeHune
(6eccpoyHas nuueH3ns)

lapaHT- cnpaBoYHO-MpaBoBas
cuctemMa

Jorosop N2C-002-2025 o1 09.01.2025

Yandex 6pay3ep

cB06OAHO pacnpocTpaHseMoe
nporpaMMHoe obecneyeHune
(6eccpoyHas mueH3ns)

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

HOMep NNUEH3Un-42661846 ot
30.08.2007) ¢ goncornalieHnsaMm ot
29.04.14 1 01.09.16 (6eccpoyHas
NnueHsns)

MTC JInHK Horosop N22/2026 (091_168.E/26)
oT 27.03.2026
AIMP oTeyecTBeHHoe cBO6OAHO

pacnpocTpaHseMoe NporpaMMHoe
obecrnieyeHue (beccpoyHas nLeH3us)
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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 JOIOJIHEHUM U UBMEHEHWI

paboueil mporpamMMBbl TUCITUTIIAHBI

Pabouas mporpamma IUCIUIUIMHBI pacCCMOTpeHa, 00CyX1eHa U 0A00peHa AJis
ucnonHenus B 2023-2024 y4yeObHOM roay Ha 3acenanuu kadeapsl, npoTokos Ne 8 or
«20» mas 2023r.

BHeceHBbI TOMOHEHNS 1 U3MEHEHUS B YACTH aKTYaJIN3allMH JUIEH3HOHHOIO
IPOrpaMMHOIr0 00ecIeueHre, UCIT0Ib3YEMOE IIPH OCYIIECTBICHUU
00pa30BaTENLHOrO MpoIecca M0 JAHHON IUCIUIUINHGL, a TAK )K€ COBPEMEHHBIX
npodecCHOHAIBHBIX 0a3 JaHHBIX U MHGOPMAIMOHHBIX CIPABOYHBLIX CUCTEMAX,
aKTyaJIM3alliy JIEKTPOHHO-OMOIMOTEYHBIX CUCTEM.

PaGouas nmporpamma JUCITUIUTHHBI PAaCCMOTPEHA, 00CYKIeHa U 0I00peHa st
ucnonHenus B 2024-2025 ydyeGHOM rofy Ha 3acefaHuu Kadenpsl, IpoTokoa Ne 8 oT
«20» anpens 2024r.

BHecenbl onoMHeHNs 1 U3MEHEHUS B YACTH aKTyaJIM3aIlMH JIUIICH3HOHHOTI'O
IIPOTrPaAaMMHOT0 00eCIEUEHHE, NCITOJIB3YEMOE IIPU OCYIISCTBICHUH
00pa30BaTEILHOTO IIPOIScca MO JAHHOMW AUCIIMILIMHEI, a TaK )K€ COBPEMEHHBIX
podheCCHOHAIBLHBIX 0a3 JJaHHBIX M MHQOPMAIIMOHHBIX CIIPABOYHBIX CUCTEMAaX,
aKTYaJIM3alliH SJICKTPOHHO-OMOIMOTCYHBIX CUCTEM.

PaGouas nporpaMmma JUCIUIUIMHBI pacCCMOTpEHa, 00CykKIeHa U 000peHa Jst
ucnosinenus B 2025-2026 y4eOHOM oy Ha 3acenanuu kadeapsl, IpoTokoa Ne 9 ot
«17» mas 2025r.

BHeceHbI TOMOTHEHUS U U3MEHEHHUS B YaCTH aKTYAJIM3alUH JIUIIEH3NOHHOT'O
IPOIrPaAaMMHOI0 00eCIEeUEHHE, UCIIOIb3YEMOE IIPU OCYILECTBICHUHU
00pa3oBaTEILHOTO IIPOIScca MO JAHHOMW AUCIIMILINHEI, a TaK )K€ COBPEMEHHBIX
npodeccrnoHaabHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHEIX CUCTEMAX,
aKTyaJIM3alliy IIEPEYHs] OCHOBHOM M JJONOJHUTEILHON YUEOHOU JINTEPATYPEIL,
HEO0OXOUMOM JUISI OCBOEHUS AUCIIUILUINHEI

Pabouas nporpamMMa JUCIMIIIMHBI paCCMOTPCHA, 06cv>1<neHa )41 O,I[O6D€Ha I

ucrnoiaHeHus B 2026-2027 yuedHOM roay Ha 3aceianuu kadenapsl, mpoTokos No 9 ot
«22» mag 2026r.

BHeceHbl KOPPEKTUPOBKU M JONOJHESHHS, HAIPABJICHHLIC HA aKTYaJIU3aIiIo
JIMIEH3MOHHOr0 MPOrPaMMHOT0 00eCIeUeH s, IPUMEHSIEMOro B 00pa30BaTEILHOM
Ipollecce M0 AUCIUILINHE, MCIIOJIL3YEMBIX COBPEMEHHBIX MPOMheCCUOHAILHEIX 0a3
JIAHHBIX U HHGOPMAIMOHHBIX CIIPABOYHBIX CUCTEM, 4 TAK)KE CIIMCKOB OCHOBHOM U
JIONOJIHUTEILHON YYeOHOU JIUTEPATYPhI, TPEOYEMOM JUISI H3YUEHUS TUCIUIIINHEL.

46



47



	Автор Кузьмина Ольга Вячеславовна, кандидат химических наук, доцент кафедры транспортно-технологических машин
	Программа одобрена на заседании кафедры транспортно-технологических машин (протокол № 9 от 14.05.2022 г.).

