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Pabouas nporpamma IMCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- ®enepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICILIETO
oOpazoBaHus — OakajmaBpuaT 1O HampaBieHuto mnoaroroBku  15.03.05
KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE oOecrieueHue MalIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB, YTBEPKACHHBIA NpHKa30oM MUHUCTEPCTBA HAYKH M BBICIIETO
obOpazoBanus Poccuiickoit ®enepaunun Nel044 ot 17 asrycra 2020 ropa,
3apeructpupoBanHbiii B Muntocre 10 centsaops 2020 rona, per. Homep 59763;

- y4eOHbIM IUIaHOM (OYHOM, 3a04HOM (opM OO0yuYeHHs) IO HANPaBICHUIO
MOJATOTOBKH 15.03.05 KoHCTpYyKTOPCKO-TEXHOIOTUYECKOE obecricueHue
MaIIMHOCTPOUTENBHBIX MPOU3BO/ICTB.

Pabouast mporpaMm TUCHUIUIMHBI BKIIIOYAE€T B ce0s OLICHOYHBIC MaTepHUalIbI
JUIS IPOBEACHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTecTalun
no gucuuiuiiHe (1.8 @DOHJ OLEHOYHBIX CPEACTB Ui IPOBENCHUS TEKYLIETO
KOHTPOJISL YCIIEBAEMOCTH, NPOMEXYTOYHOM AaTTECTaluMu [0 MTOraM OCBOEHUS
JTUCUUTLIAHBI)

Astop Ky3pmuna Ousibra BsyecnaBoBHA, KAHAMAAT XUMUYECKHAX HAYK, JOLIEHT
Kadeapbl TPaHCIIOPTHO- YIHEPTETUYECKUX CUCTEM

(ykazamo OUO, yuenyio cmenenv, yuenoe 36anue i 0014CHOCHb)

[Iporpamma ono0peHa Ha 3acenanud Kadeapbl (mpotokosn Ne 07 ot
16.03.2024r.).



1. IlepeyeHb IUIAHMPYEMBIX PpPe3yJabTATOB OOY4YeHHs] MO JUCHHUILINHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJbTATAMHM OCBOEHHSI 00pa30BaTeJILHOM
nporpammsl (Llesu ocBOeHUsI 1M CIUTIMHBI)

1.1. lleasMu OCBOSHUS AUCIUILIMHBI « XUMUS SIBJISIIOTCS:
- popMHpOBaHUE HAYYHOTO COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'0 MHPOBO33PEHUS U
MBIIIICHUS;
- OBJIaJicHHe 0a30BBIMU 3HAHUSMHU B O0JIACTH TEOPUM XUMHYECKHUX IPOIECCOB U
CHCTEM, a TaKXK€ METOJIOB UX aHaJI13a.

3amayaMy OCBOCHUS JUCHUIIUHBI « X UMUS SBISIOTCS:
— W3Y4YUTh OCHOBHBIE XHWMHYECKHUE SIBJICHHUS, OBJIaJICTh (PYyHIaMEHTaIbHBIMU
MOHSTHUSIMH, 3aKOHAMHU U TEOPUSIMH KJIACCUUECKOW U COBPEMEHHON XUMMUU;
— O3HAKOMUTBCS C HAYYHOU armapaTrypod U METOJIAMUA XUMHUYECKOT0 UCCIIEIOBAHHUS,
IIPUOOPECTH HABBIKK IMPOBEICHUS XMMUYECKOTO YKCIIEPUMEHTA,;
— HAYYUTHCS BBIJICTATh XUMHYECKOE COJIEPKaHWE B MPO(ECCHOHATBHBIX 3ajadax
Oynymieit AesiTeIbHOCTH;
— OBJIAJETh METOJaMHU pelieHus NpodheCcCUOHANBHBIX 3a7a4.

1.2. O6nactu  mpodeccuOHAbHOW  JAeSTeIbHOCTH  u(Wiu)  cdepsl
npoecCHOHAILHON ~ ACATENBPHOCTH, B  KOTOPBIX  BBITYCKHHUKH, OCBOWBIIIHE
POrpaMmy, MOTYT OCYIIECTBIIATh TPO(PECCHOHATIBHYIO AEATEIHHOCTD:

40 CxBO3HBIC BUIBI TPO(HECCHOHATLHON IEATETHHOCTH B MIPOMBIIIIIICHHOCTH (B
cepax: TEXHOJOTUIECKOTO OOECIeUeHUs] 3aroTOBUTEIHLHOTO IPOM3BOJCTBA Ha
MalTHHOCTPOUTEIHHBIX MPEANPUATUSIX; TEXHOJIOTUYECKOU MOJITOTOBKHU
MIPOU3BOJICTBA JIeTaNIeH MAITMHOCTPOCHHUS).



1.3. K OCHOBHBIM 3agadyaM H3YUYCHHA AUCHUILIMHBI OTHOCHUTCA ITOATOTOBKA

oOydJarommxcs K

BBIIIOJIHCHHUIO  TPYJAOBBIX

byHKIHHA

poecCHOHATLHBIMU CTaHAAPTAMH:

B COOTBCTCTBHH C

Koa u HauMeHOBaHHEe

HaumenoBanmue Kon, HamMeHOBaHHE M YPOBEHb TPYAOBBIX (PYHKIIMI, HA
npo¢eccHoHATBLHBIX kBasiupukannu OTD, Ha KoTopbIe KOTOpBbIe
crangaprtos (I1C) OPHMEHTHMPOBAHA IUCHUIJINHA OpPHEHTHPOBAaHA
AMCUUIJIMHA
B
40.083 [IpoexTupoBaHuE TEXHOJIOIMYECKUX
Ipodeccrona bHbIH MPOIECCOB ABTOMAaTU3UPOBAHHOTO
crannapr «Crenuanuer o | H3TOTOBJICHHS netanei u3
MIPOECKTUPOBAHUIO KOHCTPYKIMOHHBIX, B/01.6
WHCTPYMEHTAIbHBIX, KOPPO3HOHHO-
TEXHOJOTHYECKUX o N
CTOMKHUX cTajneu, YYTYHOB,
POIIECCOB Obecnieuenue
MOJIMMEPOB U KOMITO3ULIMOHHBIX
aBTOMAaTH3NPOBAHHOIO MaTepUaIoB Pa3HbIX BHIOB, BETHBIX | | o1 OTOTHIHOCTH
MIPOU3BOJICTBAY, CIUIAaBOB HAa OcCHOBe Meau u | KOHCTPYKIHH
YTBep)K,HeHHBIfI IIPUKA30M AJIFOMHHUA, O6pa6aTI)IBaeMI>IX MaIIMHOCTPOUTCIBHBIX
MunncTepctsa  Tpyma 1 | PE3AHHEM, MMEIOUIMX OT 15 no 30 | uzgenmit cpenHen

conuaiabHou 3a1uTel PO ot

27 ampens 2023 r. N 414n KBaJIUTETa W IIEPOXOBATOCTHIO HE ABTOMATHIHPOBATHOTO
(3aperucTpupoBaHo B | mmke Ra 0,8; u cGopkn cOopounbix | | POrPOACTEE
Muntocre P® 29 wMasd | equnnn, Bxmrovarommx or 20 mo 50
2023 1., peruCTpalMOHHBINA | COCTaBHBIX  YacTed  (merameir u
N 73605) COOpOYHBIX  eauHMI) (;mamee -

MAaIIMHOCTPOUTEIbHbBIC H3IEIUs

cpeaHen

oOpabaThIBa€MBbIX TTOBEPXHOCTCH, B
TOM YHCJIE TOYHOCTBIO HE BEIIIE 8-TO

CJIOXKHOCTH B YCJIOBHUAX

1.4. Komnerenuun oOywaromierocs, (popMupyemble B pe3yjibTaTe OCBOCHHS

JUCLUATIINHBI
HaumeHnoBanue Kox n HaumeHnoBanue Koa n HaumeHoBanue IlepeyeHb NJIAHUPYEMBbIX
KaTeropuu KOMIIeTeHIM i HHIMKATOpa pe3yJbTAaTOB 00y4eHusl
(rpynmsr) AOCTHIKEHH S
KOMIIeTeHIH I KOMIIeTeHIIN U
bezomacuocth YK-8. CriocoOen | YK-8.1. AHanmusupyeT u | Ha ypoeHe 3HaAHUIL:
JKU3HEACATEIBHOCTH | CO3/1aBaTh U | uaeHTuGuuIpyer 3HAaTh OCHOBHBIE ITOJIOKEHUS
MO EPKUBATD B | (akTOpBI BPEIHOTO | COBPEMEHHOM TEOpUHU
MTOBCETHEBHOW JKW3HU U | BIMAHUSA Ha | CTpPOEHHUs aToMa,
B NIpoQecCHOHATBHOH | KU3HEICITEIbHOCTh XUMHUYECKON CBSI3H,
JeSITETFHOCTH 3JIEMEHTOB CPeIBl | DHEPTeTUKH W KHUHETHUKHU
Oe3omnacHbie yCIIOBUS | OOMTaHUS (TEXHUYECKUX | XUMHUECKUX peaxiuii,
KHU3HEAEATENBHOCTH AJIS | CPEICTB, XUMHUYECKOTO  PaBHOBECHS,
COXpaHEHUs NPUPOAHOHN | TEXHOIOTMUYECKUX TEOpUU pPacTBOpPOB,
Cpensl, obecriedeHus | MPOIECcCOB, MATEPUATIOB, | DJIEKTPOXMMHUHU, a  TaKkKe
YCTOMUYMBOTO DPa3BUTHA | 34AHUM U COOPYXKEHH, | OCHOBHBIE COCAUHCHUS




o0IIIecTBa, B TOM YHCIIE

npu yrpose u
BO3HUKHOBEHUU
YpE3BbIYANHBIX
CUTyallud M BOEHHBIX
KOH(IIUKTOB

MIPUPOTHBIX U | DJIEMEHTOB, ux
COLMANIbHBIX SIBJIICHUH), | KJIacCU(UKALHIO u
a TaKkxe XMMHUYECKHUE IIPEBPALLCHUS;
OMacHble W  BPEAHBIE | HA YPOBHE YMEHUU:
¢dakTOopel B paMKax | yMeTh OTIpENEATh
OCYLIECTBIISIEMOU XUMUYECKUE CBOICTBa
JESITEIbHOCTH JIEMEHTOB U MX COEIUHEHUM
no nonoxenuro B IICO, ux
BIIUSTHUE HA CHCTEMY,
HA yposHEe HABLIKOG:
BIIQZIETh METOAAMH pacdera
KMHETUYECKHUX u
TEPMOJUHAMHYECKUX
XapaKTEePUCTUK XMMUYECKHX
peaKuuu,
VK-8.2. Ilonumaer | na yposne 3nanuii:

Ba)XXHOCTH NOAACPIKAHUA

0e30macHBIX  YCJIOBUI
Tpyaa 51
KHU3HEIESTEIFHOCTH,

COXpaHEHUSI MPUPOJHOU
cpensl s o0ecrieueHust
YCTOHYHMBOTO pa3BHUTHUS
00111eCTBa, B TOM YHCIIE

3HaTb BJIHUAHHUEC Pa3IUYHBIX
XUMHUYCCKHUX COG}Z[I/IHGHI/Iﬁ Ha

OpTaHn3M YyeJoBeKa u
OKPY’KaIOIIyI0 CPeny;

Ha YpO8He YMeHUll:

YMETh HanpasJlieHHE
XUMHYECKUX

B3aMOJCHUCTBUM, KHCJIOTHO-

npu yrpo3e | OCHOBHOM XapakTep Cpefbl,
BO3HUKHOBEHHUS BO3MOJKHBIC O0OOYHbIE
OTACHBIX WK | TIpoliecChl (KOPPO3HOHHBIC U
Ype3BbIYAMHBIX Ip.) W TpeAcKa3blBaTh HX
CUTyalluii W BOCHHBIX | BIMUSHUC Ha
KOH(IMKTOB TEXHOJOTMIESCKUH  TpOIiecc,
OKpYXAWIylo  cpelny |
YeJoBeKa,
Ha yposHe HABLIKOG:
BIaJICTh pacdera
KOHLIEHTpAlMil pacTBOPOB U
KOJIMYECTB PEarupyrommx u
o0pa3yromuxcs BEIIeCTB I10
XUMHYCCKOMY YPaBHCHHMIO,
YK-8.3. PazwsicusieT | Ha yposHne 3nanuil:
MpaBUiIa MTOBEICHUS MPH | 3HATh TMpaBHUja pabOThl B
BO3HHKHOBCHUU XUMHYECKOW JTabopaTopun
Ype3BbIYAMHBIX Ha yposHe yYMeHUlL:
CUTYyalui IPUPOTHOTO M | YMETh TIpeaiarath CIOCOOBI
TEXHOTCHHOTO 3alMThI OT HHX, a TaKKe
MPOUCXOXKICHUS U | IPUTOTABIUBATh  PACTBOPHI
BOCHHBIX KOH()JIMKTOB, | Hy)KHOH KOHIICHTPAallUd U
OTIHCBHIBAET CHocoOBl | onmpeAesiTb  ee  JI00BIM
yyacTus B | JIOCTYITHBIM METOJ/IOM
BOCCTaHOBHTEIBHBIX (TUTpOBaHWE, C TIOMOIIBIO
MEPOIPHUSATHUSIX apeoMeTpa U T.J.), U3MEPATh
pH  BomHBIX  pacTBOpOB
AJIEKTPOJIUTOB;
Ha yposHe HABLIKOG:
BIaJCTh pacuetamu
nmokazarens KHUCJIOTHOCTH
cpenbl, pacdera OIJIC wu
OKHCIIUTEIILHO-




BOCCTAaHOBHUTEIHHBIX
MTOTCHITNAJIOB PEAKITHI

OIIK -
KOHTPOJIUPOBATH
oOecreynBaTh
MPOU3BOICTBEHHYIO
9KOJIOTUYECKYIO
0€30MacHOCTh
pabouux MecTax

4. Cmocoben

u

u

Ha

OIIK-4.1. 3HaeTr
TpeOoBaHHS K
00€eCITeueHHIO
MPOU3BOJACTBEHHON  H
9KOJIOTHYECKOU
06€30IacHOCTH Ha
pabouux Mecrax

Ha ypoeHe SHAHUU:

3HATh OCHOBHBIC ITOJIOXKCHUA
COBPEMEHHOM TEOpUH
CTPOCHUS aTtoMma,
XHUMHAYECKON CBSI3H,
OHCPIreTUKU nu KHNHETUKU
XUMHUUYCCKUX peakiuii,
XUMHUYECKOTO PaBHOBECHS,

HA YpoGHe YMEHULL:

YMETh ONpEeNCIITh
XUMHUYECKHE CBOMCTBA
3JICMEHTOB M UX COCIUHEHUMN
mo monoxennto B [ICH, ux
BIMSHUE HA CHUCTEMY, Ha
YpOGHEe HABBIKOG:

BJIAJIETh METOJAMHU pacyeTa
KHNHETHUYCCKUX u
TEPMOJUHAMUYECKUX
XapaKTepUCTUK XUMHUUYECKUX
pEeaKLuid,

OIIK-4.2. Cnoocoben
KOHTPOJIUPOBAThH
HpOI/ISBOlICTBeHHyIO nu
9KOJIOTHYECKYIO
0e30MacHOCTh Ha
paboumx MecTax

TEOpUH pacTBOpOB,
JNEKTPOXUMHH, a  TaKKke
OCHOBHBIE COCTMHCHUS
3JIEMEHTOB, ux
KJIACCU(UKAIIIO u
XUMUYCCKUEC ITPCBPALICHUA,
Ha YpO8He YMeHUl.

YMETh HaTpaBJICHHE
XUMHYECKUX
B3aUMOJCUCTBUM, KHCJIOTHO-
OCHOBHOM XapakTep Cpelbl,
BO3MOJKHBIE moOOYHBIE
mporecchl (KOPpO3HOHHBIE U
Ip.) W TpeAcKa3blBaTb UX
BITUSTHUC Ha
TEXHOJIOTHYECKUI  TIpoliecc,
OKpY)KaloIlyl0  cpeny H
YeJIOBEeKa,

VPOBHE HABLIKOG:

BIIA/IETh pacdyeTamu
KOHLIEHTpALUil pacTBOPOB U
KOJIMYECTB PEarupyrommx u
o0pa3yromuxcs BEMeCTB 110
XUMHAYECKOMY YPaBHEHUIO

OIIK-4.3.
obecneunBaTh
MPOU3BOJCTBEHHYI0  H
3KOJOTHYECKYO
0e30MacHOCTh Ha
pabounx Mecrax

Crocoben

HA YPOBHEe 3HAHULL:

3HaTh TPEOOBAHMS OCHOBHBIX
3aKOHOJATENBHEIX i
HOPMATHBHBIX MPaBOBBIX
aKToB 10  00ecIeyYeHHro
0e30IacHOCTH
KHUBHCACATCIIBHOCTHU,

Ha ypoeHe yMeHUlL:

yMeETh HCIIOJIb30BaTh
MHOTOIIapaMeTPUIECKHE
KpHUTEPHHU OLICHKH




IIPOEKTUPYEMBIX  Y3JI0B H
arperaros c y4eToM
TpeOOBaHUN  HAJIEKHOCTH,
TCXHOJIOTUYHOCTH,

0€e30IacHOCTH, OXpaHbl
OKpy’Karomen  cpeasl U
KOHKYPEHTOCIIOCOOHOCTH |

OTIpenesATh 3HAYUMOCTh
apamMeTpoB;

HA yposHEe HABLIKOG:

BIIA/IETh CriocoOGHOCTBIO
OPTaHH30BbIBATH

3¢ (heKTUBHBIE MEPOIPUATHUS
1o CBOEBPEMEHHOU
JMUKBUIAIMA  TOCIEJCTBUHN
aBapuii

2. Mecto nucuuninnbl B cTtpykrype OITOII

Hucrumummaa b1.JI(M).B.9 «Xumus» peanusyercs B pamkax 00s3aTeIbHOM
yactu broka 1 «/lucuumnnunel (Moaysist)» mporpaMmbl OakanaBpuaTta.

JucuumuirHa npenojaercs o0ydarmumMes 1o o4Hol (popme o0yueHuss — B 1-
M CEeMeCTpe, 1o 3a04uHOM (hopme — B 3-M ceMecTpe.

JuciuminHa «XuMus»  SBISIETCS HAadaJdbHBIM  3TanoM  (OpMUPOBaHUS
komnerenunid OIIK-4 B nmponecce ocsoenust OIIOIIL.

HuciuminHa  «XUMHsD — ABISETCS  NMPEAUIECTBYIOMIEH I U3y4YeHUs
JVCLHIUINH: be3onacHoCTh KUZHEAECATEIbHOCTH, VYyeOnas paKTHKA:
O3HAKOMUTEJIbHAsL TpaKTHKa, YuyeOHash MpakTUKa: TEeXHOJorudeckas (IpOeKTHO-
TEXHOJIOTUYECKAsl) MPaKTHKa, ['ocyqapcTBEeHHAss HTOrOBask aTTeCTalys: OArOTOBKA K
IpOLEAYpE 3aILUThI U 3alUTa BHITYCKHON KBaJM(UKALIMOHHON padOTHI.

dopMoil MPOMEKYTOUHONU ATTECTAI[MU 3HAHWK OOy4aeMbIX MO OYHOU (opme
oOydJeHHsI SBISETCS SK3aMEH B 1-M ceMmecTpe, mo 3a04HON (hopme dK3ameH B 3-M
ceMecTpe.

3. O0beM TUCHUIIIHHBI

OO6mias TPyJA0EMKOCTh JUCIUIUIMHBI COCTaBiseT 4 3auyeTHbIX enuHuibl (144
aKaJIeMUYECKHX Jaca), B TOM YHCIIC

o4yHas popma 0byuyeHus:

Cemectp 1
JICKITUH 16
J1a00paTOPHBIC 3aHITHS 16

CCMHHAPLI U ITPAKTHYCCKUC 3aHATUS -

KOHTPOJIb: KOHTaKTHasi paboTa -

KOHTPOJIb: CAMOCTOATCIIbHAA pa6 oTa -

pacueTHo-rpaduueckre padoThl, KypcoBble padOThI (MPOEKTHI): KOHTAKTHAsI paboTa -

pacueTHO-rpaduueckue paboThl, KyYpCOBbIC pabOTHI (IIPOSKTHI): CAMOCTOSITEIIbHAS paboTa -

KOHCYJIbTAlluU 1
Koumaxmmuas paboma 33
Camocmosmenvras paboma 75

Bua npoMexxyTouHoit arrectanuu ((opMa KOHTPOJIS): SIK3aMEH




3a04Han popma obyyeHus:

Cemectp

JICKIIMH

J1a00paTOPHBIE 3aHITHS

N[ |W

CCMHHAPLI U MPAKTHUYCCKHUC 3aHATUA

KOHTPOJIb: KOHTAKTHAasA pa60Ta

KOHTPOJIb: CAMOCTOATCIbHAA pa60Ta

pacueTHO-rpaduueckue padoThl, KypCOBBIE padOTHI (MMPOEKTHI): KOHTAKTHAsI paboTa -

pacyeTHoO-rpadguieckrue paboThl, KYpCOBBIE pabOTHI (IPOEKTHI): CAMOCTOSITENIbHASI paboTa -

KOHCYJIbTalluH

Koumaxmmnas paboma

11

Camocmosmenvras paboma

124

Bun npomexxyrounoit arrectaiuu (popmMa KOHTPOJIS): sKk3amMeH

4. Coaep:xanue TUCHUILUINHBI, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3jaesiam)

OuHasa popma 0by4eHun

KonuuectBo yacoB Kon
KOHTaKTHas pabora WHIUKATOPA
Tewma (paznen) roxan | nabopatopmss | CoMIHApHI CaMOCTO6$[TeJ'IL T OCT ket
" T np:;l;T}II/;l;il(;KHe Has paooTa KOMIIETEHIMH
1. OCHOBHBIE TTOHATHS U 3aKOHBI VK-8.1, YK-
xumu. [lepuoanyeckas cucrema 8.2, YK-8.3,
.. MenneneeBa. CtpoeHue 4 2 - 20 OIIK-4.1,
aToMa M CTPOEHUE MOJIEKYJ U OIIK-4.2,
BEIIIECTBA. OIIK-4.3
2. Xumuyeckas TepMOIMHAMUKA. VK-8.1, YK-
Xumudeckass KHHETHKA. 8.2, YK-8.3,
Xumuueckoe u (ha3oBoe OIIK-4.1
paBHOBecHE. 4 4 B 20 OIIK-4.2
OIIK-4.3
3. O01ue cBOICTBAa PAaCTBOPOB. YK-8.1, VK-
JlucniepcHbIC U KOJIUIOUTHBIE 8.2, VK-8.3,
cuctemsl. PacTBOpbI OIIK-4.1
HEAJICKTPOJIUTOB U AJICKTPOJIUTOB. 4 4 B 20 OITK-4.2
OIIK-4.3
4.OKHCIUTEIBHO- VK-8.1, VK-
BOCCTAaHOBHUTEJbHBIE PEAKLIUU U 8.2, YK-8.3,
ANEKTPOXUMUYECKHUE MPOLECCHI. 4 6 s OIIK-4.1
OIIK-4.2,
OIIK-4.3
Koncynbranun 1 -
Kontpoins (3x3ameH) - 9 YK-8.1, YK-
8.2, YK-8.3,
OIIK-4.1,




OIIK-4.2,

OIIK-4.3
UTOIro 33 75
3ao4Hasa ¢opma 0byyeHun
KomuuectBo yacoB Kon
Tema (pa3I[eJI) RO pa6(c):;1HHapH - CaMOCTOSITCIb Eggﬁ::gi;
”el;un ”afgfi;;)ﬁ:” NpaKTHHecKHe Has paboTa B —
1. OCHOBHEBIE TTOHSTHS B 3aKOHBI VK-8.1, YK-
xumud. [lepuoanyeckas cucrema 8.2, VK-8.3,
H.N. MenneneeBa. CtpoeHue OIK-4.1
aToMa U CTPOEHUE MOJIEKYII U 1 1 B 30 OITK-4 2’
BEIIECTBA. ’
OIIK-4.3
2. XuMHYECKasi TEPMOIMHAMHUKA. VK-8.1, YK-
XuMudecKkas KHHETHKA. 8.2, YK-8.3,
Xumudeckoe u GazoBoe OIK-4.1
paBHOBECHE. 1 1 ) 30 OIK-4 2’
OIIK-4.3
3. O0mue cBOICTBAa PacCTBOPOB. YK-8.1, YK-
JlucniepcHble U KOJJIOUTHBIE 8.2, VK-8.3,
cucteMsbl. PacTBopbI OIIK-4.1
HEDJICKTPOJIUTOB U DJICKTPOJIUTOB. 1 2 B 30 OIIK-4.2
OIIK-4.3
4.OKHCIUTEIBHO- VK-8.1, VK-
BOCCTAaHOBHUTEJbHBIE PEAKLIUU U 8.2, YK-8.3,
ANEKTPOXUMUYECKHUE MPOLECCHI. : 5 34 OITK-4.1
OIIK-4.2,
OIIK-4.3
VK-8.1, YK-
8.2, YK-8.3,
Koncynpranun 1 OIIK-4.1,
OIIK-4.2,
OIIK-4.3
YK-8.1, YK-
8.2, YK-8.3,
KonTpons (3x3ameH) 9 OIIK-4.1,
OIIK-4.2,
OIIK-4.3
UTOoro 11 124
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5. Oo0pa3oBaTeibHbIE TEXHOJIOTHMH, IMPUMEHsieMble TMPU OCBOCHHUU
TUCIHUTTHHBI

MeTtoauka mpemnojgaBaHusl AUCHHUILTUHBI U peann3alusi KOMIETEHTHOCTHOTO
MOJIX0/]a B U3JIOKEHUU U BOCIIPUATHH MaTepHalia MpeayCMaTpUBAaeT MCIOIb30BaHNE
clenyomux (GopM TMpoOBEAEHUS TPYIIOBBIX, WHIANBUAYATbHBIX, ayJIUTOPHBIX
3aHSATHI B COYETAaHUU C BHEAYJUTOPHOM paboToi C uenablo (GOPMHUPOBAHUS U
pa3BUTHs TPO(HECCHOHATHFHBIX HABBIKOB 00YJArOIIUXCSI:

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

[Tog nenoBoit wurpoil MOHMMAaeTCs COBMECTHAs JCSTENbHOCTb TPYIIIBI
oOyyaronmxcs ¥ NeAarorndeckoro paboTHUKA TOJ YIPaBJIEHUEM MEAarornyeckoro
pabOTHHKA C TIEJIbIO PEIICHUsS YYEOHBIX M MPOo(eCcCHOHATBHO - OPUEHTHUPOBAHHBIX
3aJja4 I[yTeM WIPOBOTO MOJCIMPOBAHUS pEalbHON MpoOJeMHONH CHUTyaluu.
[To3BonsieT  oleHWBATH yMEHHWE  aHAJIU3UPOBATh W peniaTh  TUNUYHBIC
npodeccoHabHbIE 3aa4H.

6. IlpakTyeckas MOATOTOBKA

[IpakTuyeckass MOATrOTOBKA peaqu3yeTcsl MyTeM MPOBEACHUS MPAKTUUECKUX
3aHATUN, TPEIyCMATPUBAIOIINX yYacTHE OOYUYarOIIUXCS B BBIMOJHEHUH OTIEIbHBIX
AJIEMEHTOB pPaboT, CBSA3aHHBIX C Oyaymied mnpodeccroHaaIbHON AEATETbHOCTHIO.
O0beM 3aHATHM B opMe MPaKTUUECKOHN MOATOTOBKH cocTaBiisieT 4 yac. (1o o4HOMU

dbopme oOyueHus ), 2 gac. (1mo 3aouHoi popmMe 0OyUeHHS)
OyHasa dopma obyyeHus

Komnua Koz
dopma MHIUKATOPa
Bun 3anarus Tewma 3anaTus €CTBO o
MIPOBEICHHS JOCTHKEHUHI
Jacos KOMIICTCHIIU N
MpakTnyeck ['pynnoBas VK-8.1, VK-
KOMaHIHasg -
oe 3ajaHue aGOTé.H . 8.2, VK-8.3,
p OIIK-4.1,
3JIEMEHTAMHA
N OIIK-4.2,
JIEJIOBOM  WIPBEL.
P OIK-4.3
Brimonaenue
o pacdeToB u
«PacTBOpBl KHCIIOT, OCHOBaHHIA,
N N MIPUTOTOBJICHUE
coJieit 51 150:4 CBOICTBA. o
pacTBopa CepHOM
[TpuroroBnenue pacTBOpOB
KHACJIOTBI
KHCIIOT». Pemenwe 3amad 110 o
2 3aJaHHON
TemMaM «CrocoObl  BbIpaXeHHs
KOHIICHTPAIlUU
KOHIICHTPAITUU PacTBOpPOB.
u3 Ooiee
DNEKTPOIUTHI. I'unponus.
N KOHIICHTPUPOBaH
BonopoaHslii mokazaresnby
HOTO, TIPOBEpKa
pe3yibTaTa
METOJIOM
apeoMeTpuH,
pabora co
CIIPaBOYHOM
JIUTEpPATYypOH

MpakTnyeck «["anpBaHMYeCKUE DIIEMEHTHI. 2 NHamBMayans VK-8.1, YK-
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oe 3ajaHue Has nm| 8.2, YK-8.3,
rpynnosas OIIK-4.1,
KOMaHzHas OIIK-4.2,
21eMeHTaMM
AEeN0BOWN UrpPbI.
N3
npeanoXxeHHbl
DIIEKTPOIH3. Koppozus» X cpeacTB
(HanucaHue AQHOIHBIX u cobpaTb
KaTOIHBIX peakuui paGoTatoLyuii
ANEKTPOXUMUYECKUX TPOIIECCOB,
olpeIesIeHHE SJIC FavﬂbBaHI/IL‘IeCK
rajJbBaHUUYECKUX 3JIEMEHTOB, - SNEMEHT,
COCTaBJICHHEC CXEMBbI onpeaennTb
rajJbBaHUYCCKUX u ero 34C,
KOPPO3UOHHBIX 9JIEMEHTOB, paccunTath
pacueTsl 1o 3akoHy Dapases)
TEOPETNYUECKO
e 3Ha4yeHne,
COCTaBUTb
cxemy
raibBaHM4yecKk
Ooro 3jemMeHTa,
pabota co
CIIPaBOYHOU
JINTEPATYPOH
3aouyHas ¢opma obyyeHun
Komuue Kon
Bun 3anarus Tema 3anaTus CTBO S HHKaTOpa
IPOBEIICHUS JOCTYIKEHUI
e KOMIIECTCHIIU U
MpakTnyeck «["aTbBaHUYECKUE DIIEMEHTEHI. 2 NHaneuayanb VK-8.1, YK-
oe 3ajaHue DIIEKTPOIH3. Koppo3zus» Has n!| 8.2, VK-8.3,
(HammucaHue AHOIHBIX u rpynnoBas OIIK-4.1,
KaTOIHBIX peakuuii OIK-4.2
AIIEKTPOXUMUYECKUX TMPOIECCOB, KOMaHAHasA ’
OIpeie/ICHHE DJ1C pabota C OIK-4.3
rajJbBaHHYECKUX 2JIEMEHTOB, 3/1leMeHTaMun
COCTaBJICHUC CXCMEI ,D,eJ'IOBOI‘/JI Mrp bl.
rajJbBaHUYECKUX u Vs
KOPPO3UOHHBIX 9JIEMEHTOB,
pacueTsl 1o 3akoHy Dapases) NPEANOXKEHHbI
X CpeAacTB
cobpaTb
paboTaroLunia
ra/ibBaHM4yecK
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WA dNeMeHT,
onpeaennTb
ero 2A4C,
paccunTaTb
TeopeTnyecko
e 3HaudeHwue,
COCTaBUTb
cxemy
rafbBaHN4YecK

Ooro sJieMeHTa,
pabota co
CIIPaBOYHOM
JUTEPATYPOU

7. Y4deOHO-MeTOAUMYECKOEe o0OeclevYeHHe CaMOCTOAATEJbHOH PadoThl
CTYEHTOB

CamocrosiTenpbHas padoTa CTYACHTOB MPEAYyCMOTpPeHa YYEOHBIM IUTAHOM IIO
JTUCUUILUIMHE B 00beMe 76 yacoB 1o ouHou Gopme oOydeHus, 124 yaca no 3a04HOU
dopme oOyuenus. CamocTosiTesnibHasE paboTa peann3yercss B paMKax MNpOrpaMMBbl
OCBOEHUS TUCUHUIUIMHEI B CIIEAYIOMUX (Gopmax:

- MpopabOTKa TEMATUKHU CAMOCTOSITEILHON pabOThI;

- Hanucanue pedepara;

- BBITIOJTHEHUE UHAUBUAYAJIbHBIX 33JIaHUK;

- MOJITOTOBKA K C/Iaue 3a4yeTa.

B pamkax yueGHOTO Kypca MpeaycMaTpuBaIOTCSl BCTPEUU C MPEICTaBUTEISIMHU
PO UILHBIX MPEITPUITHH.

CamocrosiTenbHass paboTa TMPOBOAUTCS C LENbIO: CHUCTEMATH3alUuUd U
3aKPEIUICHUS TOJYYEHHBIX TEOPETUYSCKUX 3HAHUW U TPAKTUYECKUX YMEHUN
OOyJarommxcs; YrJIyOJNeHUs W pacIIUpeHHs] TEOPETHMYECKUX 3HAHUW CTYJIEHTOB,;
dbopMupoBaHUsS YMEHHH HCIONB30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIIPABOUYHYIO
JOKYMEHTAIMIO, YUeOHYI0 M CIICIUAIbHYIO JIMTEPATypy; Pa3BUTHS MO3HABATEIbHBIX
CHOCOOHOCTEM M aKTHUBHOCTH  OOYy4YaloIIMXCA:  TBOPYECKOM  HMHMIIMATHBBI,
CaMOCTOSITETFHOCTH,  OTBETCTBEHHOCTH,  OpPTraHM30BAaHHOCTH;  (POPMHUPOBAHHUE
CaMOCTOSATEILHOCTH MBIIIJIEHUS, crocoOHoCTe| K CaMOpa3BUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpraHu3ainuu; QopMupoBaHus NpodeccHoHaTbHBIX
KOMIIETEHIINI; Pa3BUTHIO UCCIIEA0BATEILCKIUX YMEHUMN CTYI€HTOB.

@®opMbI U BHUJIBI CAMOCTOSITEIbHOM PabOThI CTYJEHTOB: YTEHHE OCHOBHOW U
JOTIOJTHUTENBHOW JIUTEpaTyphl — CaMOCTOSATEIbHOE U3Y4YeHHE MaTepuana TIo
PEKOMEHTyeMbIM JINTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOTMOTEUHBIM KaTaJIOTOM,
CaMOCTOATENFHBIN MOAOOP HEOOXOAMMOW JHTEepaTyphbl; paboTa CO CIOBapeM,
CIPaBOYHUKOM; TIOMCK HeoOxoaumon wuH(opmamuu B cetu VIHTepHeT;
KOHCTIICKTUPOBAaHHWE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABJICHHE
AaHHOTAIMI K MPOYUTAHHBIM JIMTEPATYPHBIM HUCTOYHHKAM; COCTABICHHE PELEH3UN U
OT3bIBOB Ha MPOYUTAHHBIM MaTepual; cocTaBieHUE 0030pa MyOJMKAlHMil MO TeMe;
COCTaBJIICHHE W  pa3padoTKa TEPMHUHOJIOTHYECKOTO  CIOBaps;  COCTaBJIEHUE
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XPOHOJIOTHUECKON TaOIuIbl; cocTaBiieHHe OuoOnuorpadum (6ubimorpaduueckoi
KapTOTEKH); TMOATOTOBKA K PAa3IHYHBIM (opMaM TEKylmed u MPOMEKYTOUHOU
arTecTar (K TECTHUPOBAHMIO, KOHTPOJBHOW paboTe, 3adeTy); BBIMOJTHECHUE
JIOMAITHUX KOHTPOJIbHBIX pPabOT; CaMOCTOSITENIbHOE BBIMOJHEHUE MPAKTUYECKUX
3aJIaHUH PEeNPOYKTUBHOTO TUMA (OTBETHI HA BOMPOCHI, 3a]]a4H, TECThI; BHIMIOJHEHHE
TBOPYECKUX 3aJaHul).

TexHoJIoTusl OpraHU3alii CaMOCTOSTEIBLHON pabOThl 00yYaOMIMXCS BKIIOYAECT
UCIIOJb30BaHWE HMH(GOPMALIMOHHBIX U MaTEPUAIbHO-TEXHUYECKUX  PECYpCOB
00pa30BaTeIbHOTO YUpEXKACHUS: OMOIMOTEKY C YHUTAJIBHBIM 3aJI0M, KOMITBIOTEPHbIE
KJIACChl C BO3MOXHOCTBHIO paboTel B VHTepHer; ayauTopuu (KJacchl) s
KOHCYJIbTallMOHHOW JIEATEIIbHOCTH.

[lepen BbIMOTHEHHEM OOYYAIOMIMMUCS BHEAYIUTOPHON CaMOCTOSTEIHHOM
paboThl MpenojaBaTesib MPOBOAUT KOHCYJIBTUPOBAHUE MO BBIMOJIHEHUIO 3aJlaHMs,
KOTOPBIM BKJIIOYWAET 1€Jb 3aJlaHus, €ro COJAEpKaHUs, CPOKU BBIIOJHEHUS,
OpPUEHTHPOBOYHBIA 00BEM pabOThl, OCHOBHBIE TPEOOBAaHUSA K pe3yJbTaTaMm palOoTHl,
Kputepun OlLeHKU. Bo BpeMs BBINOJHEHUS OOY4YalONIMMUCS BHEAYJIUTOPHOM
CaMOCTOSITENIbHOM pabOThl U MPU HEOOXOAUMOCTH MPENOJIaBaTe b MOXKET MPOBOIUTH
WHJIMBUAYaJIbHbIC U TPYNIOBBIC KOHCYJIbTAIUU.

CamocrtosTenbHass paboTa MOXET OCYIIECTBISITECS WHAWBUYATBHO WU
IpyInaMu O0y4YaroluXxcsi B 3aBUCUMOCTH OT €U, 00heMa, KOHKPETHOM TEMaTUKU
CaMOCTOSATENBLHOM paboThl, YPOBHS CIOKHOCTH, YPOBHS YMEHHUM 00yUarOmIUXCsl.

KonTpons  camoctosiTenbHOM  pabOTBI  CTYAEHTOB  MpeayCcMaTpHUBAET:
COOTHECEHHUE COACPIKAHUS KOHTPOJIS C IEeJIIMU 00y4eHHUsI; 00bEKTUBHOCTh KOHTPOJIS;
BAJIUJTHOCTh KOHTPOJISI (COOTBETCTBHE MPEABSABIAEMBIX 3aJaHU TOMY, YTO
MpeanojaraeTcs MpoBepuTh); AU EepeHnanu0  KOHTPOJIbHO-U3MEPUTETHHBIX
MaTepuaoB.

@DOopMBI  KOHTPOJS CaMOCTOATEIHLHOM paldOThl: MPOCMOTP U TPOBEpKa
BBITIOJTHEHUS ~ CaMOCTOSTENIbHOW  paboThl  MIpernojaBaTelIeM;  OpraHHU3alus
CaMOIPOBEPKH, B3aMMOIIPOBEPKH BBIMOJHEHHOTO 3aJaHus B TpyMIe; oOCYyXIEHUE
pPE3yJbTAaTOB BBINMOJHEHHON pabOThl HA 3aHSTHU; IPOBEJACHNE TUCBMEHHOTO OMPOCa;
MPOBEJIEHUE YCTHOTO OIpOCa; OpraHu3alus U MPOBEACHUE HWHIWBUAYAJIBHOTO
co0OeceIoBaHusl; OpraHu3alys U NpoBeJieHue co0eceI0BaHusl C TPYIIION.

Ne

u/ Bua yueOHo-MeTOAMYECKOT0 00ecneyeHust

1 KonTponbHble 3a1anus (BapuaHThl).

2 TecToBbI€ 3a1aHMUSL.

3. Bomnpocs! m1st caMOKOHTPOIISI 3HAHU.

4 TeMbI DOKJIAI0B.

5 3ananust 175 NOATOTOBKHU K MPOMEXYTOYHOM aTTeCTAlUU M0 AUCIUIUIMHE
' (Bompocs! k 3aueTty)

8. ®oHa OHLEHOYHBIX CPEACTB ISl NMPOBEAEHHS] TEKYNIero KOHTPOJIS
yCIIeBaeMOCTH, IPOMEKYTOYHOH aTTeCTAIUM 10 HTOTAaM OCBOEHHS U CIUIIINHBI
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8.1. [TacnopTt oHIa OLIEHOYHBIX CPEACTB

Ne | Konrponupyewmsle pazaens! | Ko u HaumMeHoBaHUE WHaukaTop AOCTHXKEHUS HanmenoBanue
(TeMbl) TUCITUTUTHHBI KOMIICTCHITNI KOMIICTCHIINH OIICHOYHOTI'O
CpeAcTBa
1. | OcHoBHubIe moHITUI 1 | YK-8. Crocoben | YK-8.1. Anamusupyer u WHIUBUOYyaJIbHbIE
3aKOHbI XUMHH. CO3/1aBaTh U | uiaeHTH(uUIIpyeT KOHTPOJILHBIE
TepuommuecKas nonnepmHBan B | (hakTopbI BPEIHOTO | naGOTHI;
cucrema JI.1. TIOBCE/IHEBHOH XU3HH U | BIWAHUA Ha pedepar; yCTHBIN
MeHeneesa. B TPOQecCHOHATBFHON | KUIHEAEATEIHHOCTD ompoc,
JIeSITETbHOCTH 3JIEMEHTOB cpenbl
CrpoeHue aToMa u 5 6 co0eceI0BaHuUE;
€30MacHbIC  YCIOBHA | OOMTaHUS (TEXHHUYECKUX
CTPOCHHUE MOJICKYJI U KH3HE[EATeIbHOCTH CpesCTB, TECT, 3a4ET.
BCIICCTBA. IS COXpaHEHUS | TEXHOJIOTUYECKUX
MPUPOJAHON cpensl, | IPOIECcCOB, MATEPHAIIOB,
obecrniedeHus 30aHUA M COOPY>KEHUU,

YCTOWYHBOTO Pa3BHUTHS
00I1IECTBA, B TOM UMCIIE

npu yrpose u
BO3HHUKHOBEHHH
Ype3BbIYalHbBIX
CUTyalluii W BOCHHBIX
KOH(IUKTOB

OIIK - 4. Cnoocoben
KOHTPOJIUPOBATh 5
obecneunBaTh
MPOU3BOJICTBCHHYIO U
JKOJIOTHYECKYIO
0€e30I1aCHOCTH Ha

pabodnx MecTax

MIPUPOAHBIX u
COLIMANBHBIX SIBJICHUIN), a
TaKkxe

OlMacHele W  BpEIHBIC
(dakTopel B paMmKax
OCYILIECTBISIEMOMN
JESTeTLHOCTH

YK-8.2. ITonumaer
BaXHOCTh IIOJJIEPKaHUSA
0€30IacHBIX  yCIIOBHA
TpyAa u
KUBHCACATCIIBHOCTU,

COXpaHEHUs] NPUPOIHOMN
cpeabl i obecneueHus

YCTOMYMBOIO  Pa3BUTHUSA
o0I1ecTBa, B TOM YHCIIE
npu yrpo3se
BO3HUKHOBEHHSA
OITaCHBIX nIIn
Ype3BBIYAHBIX
CUTyalluii M BOCHHBIX
KOH(IIUKTOB

VYK-8.3. Paszwsacuser
MIpaBwiia MOBEICHUS IIPH
BO3HUKHOBEHHHU
YpE3BbIYANHBIX
CUTYyallMi NPUPOJHOTO U
TEXHOTE€HHOTO
MIPOUCXOXKIEHUS u
BOCHHBIX  KOH(JIMKTOB,
OIHCHIBACT CIIOoCOOBI
y4dacTus B
BOCCTaHOBHUTCIIbHBIX
MEPOTPHUATUIX
OIIK-4.1. 3Haet
TpeOOBaHMsI K
obecreYeHnro
MPOU3BOJICTBEHHOU u
JKOJIOTUYECKOU
0€30MacHOCTH Ha
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pabouux MecTax

OIIK-4.2. Crocoben
KOHTPOJIHUPOBAThH
MPOU3BOJICTBCHHYIO |
JKOJIOTHYECKYIO
0€e30I1aCHOCTh Ha

paboumx MecTax
OIIK-4.3. . Cnocoben

obecrneunBaTh
HpOI/I3BOIICTBeHHyI-O nu
9KOJIOTHIECKYIO
0€e30I1aCHOCTD Ha

paboumx MecTax

Xumudaeckas
TepMOI[I/IHaMI/IKa.
Xumuaeckas
KHUHCTHUKA.
XuMudeckoe u

(hazoBoe paBHOBECHE.

VK-8. CriocobeH
C03/1aBaTh u
MOJICPIKUBATH B

MIOBCETHEBHOM JKU3HU U
B IpodeccHoHATLHON
JACATCIIBbHOCTU
Oe3omacHble  YCIIOBHUS
KU3HENIeSITEIIbHOCTH
JUIst COXpaHeHUs
MPUPOAHON cpepbl,
obecniedeHus
YCTOMYMBOIO pPa3BUTHS
00I11eCTBa, B TOM YHCIIE

npu yrpose u
BO3HHUKHOBEHUH
Ype3BbIYANHBIX
CUTyalluid ¥ BOCHHBIX
KOH(IIUKTOB

OIIK - 4. Cnocoben
KOHTPOJIUPOBAThH "
obecneunBaTh
MPOU3BOJICTBEHHYIO U
JKOJIOTHYECKYIO
0e30MmacHOCTh Ha

pabouux MecTax

YK-8.1. Ananuzupyer u

uaeHTuuIUpyer
(bakTopbl BPEIHOTO
BITMSTHUS Ha
KHU3HEJCSTENbHOCTh
JJIEMEHTOB cpeabl
obnuTaHus (TEXHUICCKUX
CpEJICTB,
TEXHOJIOTHYECKHX

MPOLIECCOB, MAaTEPUAIIOB,
3IaHUA M COOPYKEHHUH,
MIPUPOTHBIX 51
COIMAJIbHBIX SABJICHUI), a
TaKKe
OIIaCHBbIE U
dakTopel B
OCYLIECTBIISIEMOU
JIEITEIBHOCTH

VK-8.2. Ilonumaer
BOKHOCTh TOJACPKAHUS

BpEeIHbIE
paMKax

0e30macHBIX  YCJIOBHIA
Tpyna u
KHU3HEICATEIBHOCTH,

COXpaHEHUS MPHUPOTHON
cpenbl sl 00eCIeUeHIS
YCTOWUYUBOTO  Pa3BUTHS
o0miecTsa, B TOM 4HCIE
pH yrpose
BO3HUKHOBCHHS
OTIACHBIX
Ype3BbIYaHBIX
CUTyallud H
KOH(IIUKTOB
VK-8.3. Pa3zbsacuser
MpaBujia MOBEACHUS MPH
BO3HHUKHOBCHHHU
Ype3BBIYAHBIX
CUTYaIlil PUPOJTHOTO H
TEXHOTEHHOTO
MIPOUCXOXKICHUS u
BOEHHBIX  KOH(QIIHKTOB,
OITHCHIBAET CIIOCOOBI
y4acTus B
BOCCTaHOBHUTEIBHBIX

HIIn

BOCHHBIX

VH/INBUyaTbHbIC
KOHTPOJIbHBIE
pabotsl; paboyas
TETpahb
(oTnenpHBIHI
Martepuan);
pedepar; ycTHBII
orpoc,
cobeceqoBaHuE;
TECT, 3a4erT.
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MEPONPUATHAX

OIIK-4.1. 3HaeTr
TpeOOBaHMsI K
00€eCITeueHHIO
MPOU3BOJICTBEHHOU u
9KOJIOTHYECKOMU
0e30macHOCTH Ha
pabouux Mecrax
OIIK-4.2. Crocoben
KOHTPOJIMPOBATH
MPOU3BOACTBEHHYIO |
9KOJIOTHYECKYIO
06e30macHOCTh Ha

pabouux MecTax
OIIK-4.3. . Crocoben

obecrneunBaTh
HpOHSBO,ﬂCTBCHHy}O nu
9KOJIOTHYECKYIO
0e30I1aCHOCTh Ha

pabounx MecTax

OGmue cBoiicTBa
pacTBOpOB.
JlucniepcHsble U
KOJIJIOUIHbIE
cucreMsl. PactBopbl
HEBJICKTPOJIUTOB U
AJIEKTPOJIUTOB.

VK-8. Crocoben
CO3aBaTh u
TOJI/ICPKABATH B

HOBCEIHEBHON KU3HU U
B  mpodeccHoHaIbHON
JIeSITeTbHOCTH
Oe3omacHble  YCIOBUS
KHU3HEICATEITBHOCTH
JUTS COXpaHEHUs
MPUPOTHON cpenpl,
obecrnieueHus
YCTOHYMBOTO Ppa3BUTHUS
00I1[eCTBa, B TOM YHKCIIE

npu yrpose 74
BO3HMKHOBEHHH
Ype3BBIYANHBIX
CUTyallu ¥ BOEHHBIX
KOH(IUKTOB

OIIK - 4. Cnocoben
KOHTPOJIUPOBAThH H
obecreunBaTh
MPOU3BOJICTBEHHYIO U
AKOJIOTHIECKYIO
0e30MmacHOCTh Ha

pabouux MecTax

VK-8.1. Ananuzupyetr u

uaeHTuGuIIpyeT
(hakTopHI BpPEJIHOTO
BITHSTHUS Ha
KHU3HEIESTEIbHOCTh
3JIEMEHTOB cpeabl
oOUTaHUs (TEXHUYECKUX
CpEACTB,
TEXHOJOTUIECKUX

IIPOLIECCOB, MaTEPUAJIOB,
3MaHUA U COOPYIKEHHUH,
MPUPOAHBIX u
COLIMAJIbHBIX SBJICHUN), a
TaKxKe
OMacHBle U
¢dakTopel B
OCYIIIECTBIISIEMOM
JEeSITeTbHOCTH

YK-8.2. [Tonumaer
BaXHOCTh TOJECPIKaHHS

BpENHbIE
paMkax

0e30macHbIX  YCJIOBHH
Tpyna u
KU3HEACATEIILHOCTH,

COXpaHEHUSl TPUPOIHOU
cpensl s obecreYeHus
YCTOMYMBOTO  Pa3BUTHS
o0111ecTBa, B TOM 4YHCJIE
pu yrpose
BO3HUKHOBCHHUS
OITaCHBIX
Ype3BbIYANHBIX
CUTyalui u
KOH()JIMKTOB
VK-8.3. Pa3zpsacHser
MpaBUiIa TOBEJICHUS MPH
BO3HHKHOBEHHUH

NI

BOCHHBIX

WHIUBUIyaJIbHBIC
KOHTPOJIbHBIC
paboTer; pabouas
TETpaib
(oTnenbHBIM
MaTepuan);
pedepat; yCTHBII
orpoc,
cobeceqoBaHuE;
JenoBasi  Wrpa,
TECT, 3a4eT.
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YpEe3BbIYANHBIX
CUTyalil MPUPOJHOTO U

TEXHOTE€HHOTO
MIPOUCXOXKICHUS u
BOCHHBIX  KOH(JIMKTOB,
OITNCBIBAET CI1I0CcOOBI
y4acTus B
BOCCTaHOBHUTEILHEIX
MEPOTPHUATUIX
OIIK-4.1. 3HaeT
TpeOOBaHHS K
00ecIeueHUI0
MPOU3BOJICTBEHHOU 51
9KOJIOTHYECKOM
0€e30I1aCHOCTH Ha
paboumx MecTax
OIIK-4.2. Cnocoben
KOHTPOJIUPOBAThH
MIPOU3BOJCTBEHHYIO |
3KOJIOTHYECKYIO
0e30MacHOCTh Ha

pabouux Mecrax
OIIK-4.3. . Crmocoben

oOecrieynBaTh
MPOU3BOACTBEHHYIO |
9KOJIOTHYECKYIO
0e30macHOCTh Ha

paboyux Mecrax

OKMCIUTEIBHO-
BOCCTAHOBHTEJIbHEIE
peakuuu u
ANEKTPOXUMUYECKHE
MIPOLIECCHI.

VK-8. Crocoben
cO37aBaTh "
MOIICPXKUBATh B

MOBCEHEBHOMN KHU3HU U
B mpodeccrHoHaTbHON
JICATSIILHOCTH
Oe3omacHble  YCIOBUS
JKU3HECSITETBHOCTH
JUTSE COXpaHEHUs
MPUPOJAHON cpensl,
obecrieueHus
YCTOMYHBOTO Pa3BUTHS
00I1IECTBA, B TOM UMCIIE

VYK-8.1. Ananusupyer u

UAeHTUOUIUPYET
(hakTopsI BpPEIHOTO
BIIUSIHUS Ha
KHU3HECSITENBHOCTh
JJIEMEHTOB cpeabl
oOuTaHus (TEXHUYECKUX
CPEACTB,
TEXHOJIOTHYECKHX

IIPOLIECCOB, MAaTEPUAJIOB,
30aHUA M COOPY>KEHUU,
MIPUPOAHBIX u
COLIMANBHBIX SIBIICHUIT), a

npu yrpose H | TaKKe
BO3HHUKHOBEHHH OlmacHble H  BpEIHBIC
Ype3BbIYANHBIX (dakTopel B paMKax
CUTyalluii M BOCHHBIX | OCYIIECTBISIEMOMN
KOH()IMKTOB EeITEILHOCTH

VK-8.2. ITounmaer
OIIK - 4. CmnocobeH | BAYKHOCTh TOJICPKAHUS
KOHTPOJIUPOBATh H | 0e30macHBIX YCIIOBHI
o0ecIeunBaTh Tpynaa 5
MPOU3BOJICTBCHHYIO U | dKH3HEACATEIBHOCTH,
JKOJIOTHYECKYIO COXpaHEHUsS] TMPHUPOJTHOM
0e30MmacHOCTh Ha | cpenbl Ans oOecreYeHus
pabouux MecTax YCTOMYUBOTO  Pa3BHUTHUS

o0I1ecTBa, B TOM YHCIIE

npu yrpo3se

WHIIUBUy aJIbHbIC
KOHTPOJIbHBIE
paboThl; paboyast
TETPa/b
(oTHenbHBIM
Martepuan);
pedepar; ycTHBIHA
orpoc,
coOeceI0BaHuE;
Je7oBasl  UIpa,
TECT, 3a4eT.
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BO3HUKHOBCHUSA

OMACHBIX W
Ype3BbIYaMHBIX
CUTyallud M BOEHHBIX
KOH(IIUKTOB

VK-8.3. Pasbacasaer
TIpaBWiIa MOBEACHUS TIPH

BO3HMKHOBEHHH
Ype3BBIYAHBIX
CUTyallMil MPUPOJIHOTO U
TEXHOT'€HHOTI'O
IIPOUCXOXKICHUS u
BOEHHBIX  KOH(QIIHKTOB,
OIINCHIBAET CII0COOBI
y4acTUs B
BOCCTAHOBUTEJIBHBIX
MEPOTIPUATHIX
OIIK-4.1. 3HaeT
TpeOOBaHUS K
o0ecreUeHnIo
MPOU3BOJICTBEHHOM 5
9KOJIOTHYECKOMH
0e30I1acHOCTH Ha

pabouux MecTax
OIIK-4.2. . Cnocoben

KOHTPOJIHUPOBAThH
HpOI/I3BOILCTBCHHy}O nu
9KOJIOTHYECKYIO

0€e30I1aCHOCTh Ha

paboumx MecTax
OIIK-4.3. . Cnocoben

obecreunBaTh
MPOU3BOACTBEHHYIO |
9KOJIOTHIECKYIO
0€e30I1aCHOCTh Ha

paboumx MecTax

Jranbl ¢GopMupoBaHMs KoMmmeTeHUu B mnpouecce ocBoeHus OIIOII
IpsIMO CBSI3aHbI C MECTOM JHUCLUIUIMH B 00pa3oBaTenbHOM nporpamme. Kaxplil atan
(dopMuUpOBaHUs KOMIETEHLIMM, XapaKTEepU3yeTCs OINpeAe/IEHHbIMU 3HaHUSIMH,
YMEHMSIMH W HaBbIKaMH M (WJIHM) ONBITOM TPO(PECCUOHAIBHON JesSTENbHOCTH,
KOTOPBIE  OLICHMBAIOTCS B  IIPOLECCE TEKYLIErO0 KOHTPOJIA  yCIEBAEMOCTH,
IIPOMEKYTOUYHOM aTTECTAllMM MO JUCUUIUIMHE (MPAaKTHKE) U B IPOLIECCE MUTOIOBOU
aTTECTaLUH.

JuciumirHa « XuMHUsD> SBISE€TCA HaYaJlIbHBIM 3TAllOM KOMILIEKCA JTMCLUILIUH,
B XO/JI€ U3YUYEHUS KOTOPBIX Yy CTYJEHTOB (hopmupytoTcsa komnereHuun OIIK-4.

@OpMHUPOBAHUE YKA3aHHOW KOMIIETEHUMU NPOUCXOAUT TIPU HU3YYEHUU
JucuuIuinH - «be3omacHOCTh  KU3HENEATENBbHOCTHY,  «YueOHas  NpaKTUKa:
O3HAKOMUTEJIbHASL TPAKTUKA», «Y4yeOHass MpaKTHKa: TEXHOJoruyeckas (IPOEeKTHO-
TEXHOJIOTMUYECKas) IPAKTHKA.
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3aBepmiaercas pabora 1O (QOPMUPOBAHUIO Y CTYIASHTOB YKa3aHHBIX
KOMIIETEHIMA B Xo0A€ [ 0CylmapCTBEHHOM WTOrOBOM AaTTECTAllMU: IOJATOTOBKA K
MPOIIETyPE 3AIIUTHI U 3aIUTa BRITYCKHONW KBATH(UKAIIMOHHON paOOTHI.

Hroroas onenka chopmupoBanHoctu komrereHui OIIK-4 onpenensercs B
IIEPUOJ MOJATOTOBKH U CJIa4X FOCYIapCTBEHHOTO DK3aMEHA.

B npouecce usyyeHusi AMCHUIVIMHbI, KOMIIETEHIIUU Tak:ke GOpMHUPYIOTCS
MOJ3TAITHO.

OcHoBHbiMH 3Taniamu (opmupoBanust OIIK-4 npu u3ydyeHUH IUCUUILIUHBI
b1.J(M).b.9 «Xumus» sBISETCS TMOCIEIOBATEIIBHOEC HW3YUCHHE COJIEPKATEIBHO
CBS3aHHBIX MEXIy cO00M TeM y4eOHbIX 3aHATUW. WM3yueHue KaxkaoW TeMbl
nmpeanojaraeT  OBJNAJCHUE  CTYJIGHTaMHU  HEOOXOJUMBIMH  JECKPUITOpaMU
(cocraBnsOmMMUMH) KoMIleTeHIu. Jlg  oIeHKu ypoBHA CHOPMUPOBAHHOCTHU
KOMIICTEHIIMA B IIPOLECCE H3YYEHHUs IUCLUILIMHBI MPEAYCMOTPEHO IPOBEICHUE
TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH IO TeMaMm (pa3denaMm) AUCHUIUIMHBL U
IIPOMEKYTOYHOM aTTECTALMU 110 TUCLUIUIMHE — 3a4ET.

8.2. KouTpoubHbIe 3aJaHUsl M MaTepHa/Ibl, HEOOXOAUMBbIC I OLECHKU
3HAHMH, YMEHHUH M HABBIKOB M (MJIM) ONbITA AEATEILHOCTH, XaPAKTEPU3YIOLIHMX
ranbl (POPMHPOBAHUS KOMIIETEHIHH B NMpoLecce OCBOCHUHA 00pa30oBaTe/IbHOM
MPOrpaMMbl

8.2.1. KonTpoJbHbIE BOIIPOCHI no TeMaM (paznenam) s
onpoca/codece10BAHUA HA 3AHATUAX

Tewma (pazgen) Bomnpocsl
1. OcHOBHbIE TOHSATHUS W 3aKOHbI XWUMHUHU. | 1. Pemienne 3amady 1O  NPUMEHEHHUIO
Ilepuognueckas cucrema J[.M. Menzaeneesa. | OCHOBHBIX 3aKOHOB (ompenenenue
CrpoeHue aromMa © CTPOCHHUE MOJIEKYJ U | KOJUYECTBA BEHIECTBA YEpe3 MOJIIPHYIO
BEIILIECTBA. MacCy M MOJSIpHBIA  00BeM,  3aKOH

SKBHUBAJIEHTOB, pacueT [0 XUMHUYECKUM
¢dbopmynam, Mo XUMUYECKUM YPABHEHUSM).

2. Onpenenenve cocTaBa sApa aroma,
COCTaBJICHUE DIIEKTPOHHOI (hOopMyIbl aTroma.
KBaHTOBBIC UHnCHA.

3. OObsicHEHHE CBSI3U MEXIY IOJ0KECHUEM
aemerTa B IICD w  snexkTpoHHOU
KOH(UTypaluei ero aroMoB.

4. CpaBHEHHE  CTENEHU  NIPOSBICHUA
METAINYECKUX u HEMETAJUINYECKUX
CBOWCTB.

5. Ilepuonnueckass 3aBUCUMOCTb BEJIMYHH
SHEPrUil WOHM3AIMK, DSHEPTUU CPOJCTBA
CpOACTBa K AIIEKTPOHY,
ANMEKTPOOTPUIIATETLHOCTH.

6. OmnpeneneHue TUNa XUMHUYECKOH CBS3H,
M300paKCHHUE CXEMBI IIEPEKPBIBAHNS aTOMHBIX
opOuTaneii W  ONpeNelieHHe TeOMETPHUH
MOJICKYJIBI C YYETOM THOPHIN3AINNA aTOMHBIX
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Tewma (pazaein)

Bomnpocel

opOuTaiei.

2. Xumuueckas TEPMOJUHAMUKA.
Xumuueckas KHHETHKa. XUMHUYecKkoe U (a3oBoe
paBHOBeCHE.

1. Pacuer m3MeHeHUN TepPMOAMHAMUYECKUX
byHknuid  cocrtosHus  (OHTambruu  AH,
sHTporuu AS, cBoOomHO# »Hepruu ['ubOca
AG). DKcIepuMEHTaIbHOE  ONpeneseHHe
teruioBoro  3¢ddexkra  (AH), meromuka

oTpe/IeIICHHUS, nabopaTopHoe 51
MIPOU3BOJICTBEHHOE 00OPYIOBaHHE.
2. Onpenenenue 3K30- U

IHIOTCPMUYECCKOTO XapaKTepa peakluu II0
BenmmunHe AH.

3. [Iporno3upoBanue BO3MOXKHOCTH
CaMOTIPOU3BOIBLHOTO MPOTEKAHUS PEAKIIMH 110
BenmmunHe AG.

4. CocTaBieHne KHHETUYECKOTO ypaBHEHUS
XUMHYECKOW  PEaKIUW, BBIYUCICHHS  I10
KMHETUYECKOMY YPaBHEHHUIO IEHCTBHUS Macc
(3aBUCUMOCTh CKOPOCTH OT KOHIICHTPAIMH
pearentoB) u 1o ¢opmyine Bant-lTodda
(3aBUCUMOCTH CKOPOCTH OT TeMIIePaTypHhI).

5. OrmpeneneHue HaNpaBICHUsS CMEIICHUS
XUMHUYECKOTO PABHOBECHS TPH H3MCHCHHH
BHEITHUX YCJIOBHM HAa OCHOBaHUM IMPHUHIIUIIA
Jle-llarense.

6. CocTaBieHre BBIPAXECHUS JJII KOHCTAHTHI
paBHOBecusi.  Pacder  paBHOBECHBIX U
UCXOJHBIX KOHIIGHTpAIMil BEUIECTB, pacyeT
PaBHOBECHOTO COCTAaBA PEAKIIMOHHOW CMECH.

3. OOmume cBoiicTBa pacTBOpoB. /lucnepcHble
u KOJUIOU/IHbIE CUCTEMBI. PactBopbI
HE3JIEKTPOJIUTOB U AIIEKTPOIUTOB.

1. Pacyer u mepecdyer KOHICHTpAIUU
pacTBOpoB (MaccoBasi, 0ObeMHass U MOJIbHAs

J0JIA, MOJIApHasA u HOpMaJIbHasA
KOHIICHTpalWHu, MOJISJIBHOCTD, TI/ITp) .
BKCHepI/IMCHTaHLHOG OIIPECACIICHUC

KOHIIEHTpAIIMH PacTBOPOB J1a0OpaTOPHBIMHU
METOJIaMH.

2. DNeKTpoauTbl U HEIIEKTPOJIUTHI.
OnpeneneHue xapakTepa JIEKTPOIUTA [0 €ro
cwie (CHIbHBIC, CPETHUE U CTIa0bIe).

3. CocraBieHue BbIpAXXEHUS Ul KOHCTAHThI

JUCccomranmn ciaboro OJICKTPOJINTA,
peumeHue 3aaa4 Ha pPacdCT KOHCTAHT H
CTCIICHU JUCCOoIMaln 10 3aKOHY

pa3b6asnenus OcTBajbia.

4.  CocraBineHHe  HOHHO-MOJEKYISIPHBIX
ypaBHEHHWI peaknud B pacTBope (MOHHO-
0o0MeHHOEe B3aMMOJIEHCTBUSA MEXTY
pacTBOpaMu IEKTPOIUTOB, THIPOIIU3 U IIP. ).
5. Pacuer pH pacTBOpOB CHIIBHBIX U CIaOBIX
ANEKTPOJIUTOB C YYETOM JHCCOIMAIUU U
THJIPOJIN3a. OKCIepUMEHTAIBHOE
ompeneneHie pH wMeromamu  BU3YyaJbHOM
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Tewma (pazaein) Bomnpocsl

KOJIOpUMETpPUHU U Iipu oMo pH/uonomepa.

4. OKHUCINTEIHFHO-BOCCTAHOBUTEIHHBIE
PCaKIIUU M IJICKTPOXHUMHYECKHE TIPOIECCHI.

1. Omnpenenenne CTETIEHH OKHUCIIEHUSI aTOMOB
B COCOMHCHUM W TPOTHO3HPOBAHUE
OKHCIIUTEIHHO-BOCCTAHOBUTEIIFHBIX CBOMCTB
COCJMHEHUII B 3aBHCUMOCTH OT CTCICHH
OKHUCJICHHST aTOMOB  (BbICIIAs,  HH3IIas,
MIPOMEKYTOYHAs ).

2. CocraBieHue D3JIEKTPOHHBIX YypaBHEHUN
MPOIIECCOB OKHUCIICHHWSI W BOCCTaHOBJICHUS,
paccTaHoBKa KOX(PPUIIMCHTOB B ypaBHEHUU
OKHCIIUTEIIHbHO-BOCCTAHOBUTEIILHON PEaKIHH
METOJIOM JJIEKTPOHHOTO OanaHca M METOIOM
MOJTypEaKIIHiA.

3. IlporHo3upoBaHue MOBEICHHUS METAIIIOB B
JNMEKTPOXUMHUYECKOH  CHCTEME  T0  HX
MOJIOKEHUIO B TalluIe  CTaHAAPTHBIX
ANEKTPOHBIX MTOTCHIHAJIOB.

4. CocraBieHHE D>JEKTPOHHBIX YpaBHEHUN
AQHOJIHOTO M KaroJHOTO  MPOIIECCOB,
MPOUCXOIAIINX TpHU paboTe XUMHUECKOTO
WCTOYHHUKA TOKa, npu KOHTaKTHOH
AIEKTPOXUMHYECKON KOPPO3HH, npu
ANIEKTPOJIN3E BOJIHBIX PACTBOPOB W 3aIUCh
obmiero pabovero ypaBHEHHS. XHMHUYECKHMA
AKCTIEPUMEHT I10 MPOBEACHUIO DIICKTPOJIN3a B
mabopaTOPHBIX YCIIOBUSIX, OTIIHYHNE
000pyIOBaHUS JUTS AIEKTPOITUZHBIX
YCTaHOBOK B ITPOU3BOJICTBEHHBIX YCIOBUSIX.

5. CocraBieHue 31eKTPOXUMUYECKON CXeMbl
raJibBAHHUYECKOTO DIIEMEHTA, pacuet
ANEKTPOJHBIX MOTEHIIMATIOB IO YPaBHEHUIO
Hepucra u snekrponsmxkymeit cuisl (3C)
rajlbBAHMYECKOTO AJIEMEHTA.

6. Pacuer macc (mnms Ta3oB - 00BEMOB)
BEIICCTB, BBIICISIONUXCS Ha 3JICKTPOAax B
npoliecce MEKTPon3a 1o 3akony Papajes.

Ixana OLICHUBAaHMA OTBETOB Ha BOIIPOCHI

[ITxana oneHUBaHUA

Kputepuu onenuBanust

OOyuaromuiicst rIyO0KO M COAEPIKATEIBHO PACKPBIBAET OTBET Ha

«OTangHO» KaKJIbI TEOPEeTUYECKHil BONPOC, HE MOMyCTHUB omuook. OTBer
HOCHUT Pa3BEPHYTHIN U MCUEPIBIBAIOLIMI XapaKTep.

OOyyaromuiics B 1I€JIOM PACKPBIBAET TEOPETUYECKUE BOIMPOCHI,

«Xoporio» OJTHAKO OTBET XOTsI OBl HA OJMH W3 HUX HE HOCHT Pa3BEPHYTOTO U

HCYCPIBIBAIOLICTO XapaKTepa.

((YJIOBJ'ICTB OPHUTCIIBHO»

OOygaromuiicst B 1[EJIOM PacKpPhIBACT TEOPETUICCKUE BOMPOCHI U
JOMyCKaeT psAd  HETOYHOCTeH, (parMEeHTapHO  pPAacKpbIBaeT
CoJIepKaHUE TEOPETHUECKUX BOMPOCOB WU HUX PaCKpPHIBAET
COJIEP>KaTEeNbHO, HO IONyCKasi 3HAUUTEIbHbIE HETOYHOCTH.

«HeynoBneTBopuTeIbHO

OOyuaronmiicss HE 3HAeT OTBETOB HA  TIOCTAaBJICHHbBIE
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» | TCOPECTUYCCKHEC BOIIPOCHI.

8.2.2. Tembl nuis Joki1agoB (pedepaToB)

1. AncopOeHThI U HOHHBbIE OOMEHHUKH B MPOLIECCAX OUMCTKU MPUPOIHBIX U CTOYHBIX
BOJI.

. OCHOBBI KPUCTAJNIOXUMHUYECKOTO JU3AiHA.

. CBEpXKHCIIOTBI U CBEPXOCHOBAHMSI.

. KoopinHanimoHHbIe COEIMHEHNS B COBPEMEHHON aHAJIMTHYECKON ITPaKTHKE.

. KoopinHanimoHHbIE COEIMHEHUS B )KUBBIX OPTaHU3Max.

. Heoprannueckue 6romaTepuasbl.

. Hanomartepuasbl Ha OCHOBE yIJiepoja.

. X¥MHsI B HIHTEPECaX YCTOMYMBOIO Pa3BUTHUS, WIH «3€JICHAsD XUMHUSL.

9. MoHHBIE KUIKOCTH — HOBBIM KJIACC 3KOJOTUYECKH YUCTHIX PACTBOPUTEIIECH.

10. ®ynnepeHbl: METOIbI OTYUYEHHUS, OUUCTKA, CPepbl TPUMEHEHUSI.

11. YraepoaHeie HAHOTPYOKH: MOJYyYE€HUE U CBOMCTBA.

12. BO3MOXHOCTH ¥ IEPCIIEKTUBBI KOMIIBIOTEPHON XUMHH.

13. 3051b-renp METoABI MOJYyUYEHUSI HEOPTaHUYECKUX HAHOMAaTEpHUAJIOB.

14. T'ubpuanHble MaTEpUAIIbl 1 KOMIIO3UTHI HA OCHOBE HEOPTaHUYECKUX COSTUHEHUH.
15. Coenunenus BHEAPEHUS B rpaduT: MOITyUYEHHE, CBOICTBA, IPUMEHEHHUE.

16. I'padiaexc — MaTepuana Ha OCHOBE JAUCIIEPCHOIO rpaduTa: TEXHOJIOTHS, CBONCTBA,
IIPUMEHEHUE.

17. YrnepoaHble BOJIOKHA — XUMHWYECKHE IPUHLUIIBI TIOJyYEHHUs, IPUMEHEHNE.

18. CuHTeTHYECKHE U HAaHOAIMAa3bl: TIOJy4YeHHEe, CBOMCTBA, C(hephl MPUMEHEHHUS.

19. Xumust noMMepPHBIX MPOBOJHUKOB U IUAJICKTPUKOB.

20. [IppmeHeHnEe HEDNEKTPOIUTOB B TEXHUKE.

0O JON DN b LI

2]1. XMMHUYECKHUM SKCIIEPUMEHT KaK METOJ HAYYHOI'O MIO3HAHUS.
22. KoMnplOTEPHOE MOJIEIMPOBAHNE KAK YaCTh XUMHUYECKOIO KCIIEPUMEHTA.

[IIxana oneHUBaHUsA

[IIxana oueHUBaHUA Kpurepuu onenuBanus
OOyuarouuiics TIyOOKO M COJEpXKaTelbHO PAaCKpbIBaeT TEMY
«OTau4HO» JO0KJIana, He MOMyCTHB OmMOOK. OTBET HOCUT pa3BEpPHYTHIH U

MCYEPIBIBAIOIINI XapaKTep.

OOyuaromuiicsi B II€JIOM PacKpbIBa€T TEMYy JOKJIazna, OJHAKO
«Xoporuio» OTBET XOTsA OBl Ha OJMH M3 HHUX HE HOCUT pa3BEpHYTOrO U
MCUEPIIBIBAIOIIETO XapaKTepa.

OOyuaronuiics B 11€JIOM PacKpbIBae€T TeMY JOKJIaa U IOMyCKaeT
psAI  HETOYHOCTEH, (parMeHTapHO pacKphIBa€T COJCPIKAHHE
TEOPETHUUECKUX BOMPOCOB WIM UX PACKPBIBAET COAEPKATEIBHO, HO
JIOTTyCKasi 3HAYNTEITbHBIE HETOYHOCTH.

«Y I0BIETBOPUTEIILHO

«HeynoBneTBopUTeIbHO

N OOyuaromuiics He BlajieeT BHIOpaHHOM TeMoi
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8.2.3. OueHo4YHbIE CPeICTBA OCTATOYHBIX 3HAHUI (TECT)

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

2. DneKTpOHHAsE KOHPUTYypaIisi OCHOBHOTO COCTOSIHUSI BaJIEHTHOTO YHEPreTHUECKOTO
ypoBHs 3d°4s” cooTBeTCTBYET HOHY...

a) Ni*"; 6) Cr*"; B) Mn*"; r) Fe*.

3. Uncno HEUTPOHOB COBMAAAET C YUCIOM IIPOTOHOB B SIIPE aToMa U30TOIA...

a) '%C; 06) "F; B)*'1sP; r)*Na.

4. DneMeHT, 00pa3yIoUINii KUCIOTY ¢ Xxumuueckoil popmymnoir H,20;, HaxoquTcs B
maBHOU noarpynne  rpynnsl [ICO.

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

5. B psany H,S105 — H3PO4 — H,SO4 cuna kucnor ...

a) yObIBaeT; 0) U3MEHSETCS MEPUOANICCKH; B) BO3PACTAET; T') HE U3MEHSETCS.

6. J1J1st MPOCTHIX BELIECTB XapaKTEPHbI CIECTYIOUIUE TUITbl XUMUYECKOU CBSI3H. ..

a) UOHHAs W MeTajulnyeckas; O) KOBaJIeHTHAs HEMOJIApHAs W MeTajulnyeckas; B)
KOBQJICHTHAsI HETIOJSIPHASI K MIOHHAS;, T) KOBAJEHTHAS MOJSPHAS U METaJTMYECKas.

7. B y351aXx KpUCTAJUIMYECKOM PELLIETKA HUTPATa HAaTPUsI HAXOIATCH ...

a) atrombl Na, N u O; 0) wonsl Na* u NO;; B) arombl Na u mMosekyisl NO,; 1)
Mosiekyabl NaNQO:s.

8. KHCIIOTHBIMU SIBJIIFOTCS] THIPOKCHIBL. ..

a) cepsl (VI); 06) onosa (IV); B) xxene3a (I1I); r) xamus (I).

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

a) oprodocdopHas; 0) XJIOPOBOJOPOJHAS;, B) CEpHasi; T) CEpHUCTAs.

10. Ina maxoxaeHust AS®s peakunun 2C,Hory + 505r = 4COxsr + 2H,0 crienyer
BOCIIOJIB30BaThCs (HOPMYIION ...

a) ASs = AS% (COxny) + AS (H2Op0) - AS®r (CoHawy) - AS®r (Oan);

0) AS0s = 45% (COxm) + 25% (H2O) - 28°% (C2Har) - 55% (Oam);

B) AS%9s = 45°% (COxm) + 25% (H2000) - 25°% (CoHaw);

1) AS®0s = 4AS% (COyy) + 2AS% (H2Op0) - 2A8% (CoHy) -

11. Ina nonydenust 1132 x/Ix Tenna no peakuunt 2NOy + Oy <> 2NOxry (AH=-
566 xJI>x/Mob) HEOOXOUMO 3aTPATUTh _ JTUTPa(0OB) KUCIOPO/A.

a) 5,6; 0) 11,2; B)44.,8; r)22.4.

12. TemneparypHbiii K03()PHUIMEHT CKOPOCTH PEaKIUU XUMHUECKOH peakinu paBeH
2. IIpu oxmaxaennu cucteMsl oT 100 1o 80 °C ckopoCTh peakuuu

a) yMeHbllaercs B 4 pa3a; 0) yBeauuMBaeTcs B 2 pa3a; B) yBeJIMUMBAETCS B 4 pasa;
') HE U3MEHSIETCHI.

13. VYcimoBueM mpoTeKaHUs NPSIMOM peakuu TpU TMOCTOSHHBIX JaBJICHUU U
TeMIleparype sIBJISIeTCs ...

a) A/G<0; 0)AG=0; B)A\G>0; 1)AS<O.
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14. CornacHo ypaBHEHHIO TOMOTreHHOW Xxumudeckoi peakuuu 2HIy < Hyw + Jow ,
AH°<0, 151 cMeeHus1 paBHOBECHS B CTOPOHY MPOIYKTOB PEAKLUU HEOOXOIUMO ...
a) CHU3UTH Temrmeparypy; O) mo0aBUTh KaTanus3arop; B) J00aBUTh BOJOPOA; T)
YBEIUYUTH TEMIIEPATYPY.

15. CnaObIMU 3NEKTPOIUTAMU SABISIOTCA . ..

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

16. Haubonbiiee 4uciao HOHOB oOpasyeTcs Mpu Aucconuanud 1 MoJb COJiH,
uMmeroren Gopmyamy ...

a) (NH4);POs;  06)Na,COs; B)Fex(SO4);; 1)Ca(HCO:3),.

17. Ecnn ocmoTHyeckoe aaBieHue pactsopa 4,6 T e snexrponuta B 400 cM® BOIbI
npu temreparype 25°C cocrausier 619 klla, To MossipHas Macca pacTBOPEHHOIO
BEILIECTBA PaBHA r/monb. (OTBET yKa3aTh € TOYHOCTBIO JIO 11eJIOro uncia, R=
8,31 Ixx/momnb-K).

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

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

19. YpaBHeHHe peaklnH, IPAKTUYECKA OCYLIECTBUMOW B BOJHOM PacTBOpPE, UMEET
BH/I

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

6) NaNO; + HCI = NaCl + HNOs

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

r) Fex(SO4); + 6HNO; = 2Fe(NOs3)s + 3H,SOs,

20. PactBop ruapokcuna sautuss umeer pH=12. Kouuenrpamuss ocHoBaHus B
pactBope nipu 100 % nuccounanu paBHa MOJTB/JI.

a) 0,005; 6)0,01; B)O0,1; r)0,001.

21. [nsa wupeanbHbIX pa30aBIEHHBIX pAcCTBOPOB BEJIMYMHA KOHUEHTpAalUud B
ypaBaenun pH=— IgCH" BrIpaxaercsiB ...

a) %; ©0) MOJb/JI; B) MOJB/MII, T) I/1.

22. B BOIHOM pacTBOPE TUAPOIU3Y HE TOJBEPracTCs COMb ....

a) NaNOs; 0) K;Si0;; B) AlCls; 1) NaNO,.

23. Kakoe coenuHenue nonyvaercst npu rugponuze Na;PO, o nepBoit cTyneHu:

a) H;POs; 6) NaH.POs; B) NaOHPO.; 1) Na,HPO..

24. B pactBope cepHOll Kucinotrbl oObemoM 0,5 nm u koHuentpauuen 0,1 Monb/n
COIEP)KUTCS T pacTBOPEHHOIO BEILECTBA.

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

25. Jlna mpurotoBnenusi 500 r pactBopa ¢ maccoBou goneit cymbdara kamms 10%
HABECKY COJIM HEOOXOAMMO PaCTBOPUTh B T BOJBI.
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a) 400; 6) 50; B) 475; 1) 450.

26. Jlns mpurotosnenus 520 T ¢ MOJSUIBHOW KOHIIEHTparued 1 Moib/Kr pacTBopa
NaOH tpeOyercss T pacTBOPEHHOTO BEIIECTBA.

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

27. BemecTtBo, Ha MOBEPXHOCTH KOTOPOTO MPOUCXOAUT W3MEHEHHME KOHUEHTPALUU
JPyroro BEUIeCTBa HA3bIBACTCA ....

a) PNEeKTPOoIUTOM; 0) afcopOeHTOM; B) aAcOpOEpPOM; TI) IMYJIBIaTOPOM.

28. Kakas w3  mOpuUBENEHHBIX  pPEAKUMUM  SBISETCS  OKUCIUTEIBHOIO-
BOCCTaHOBUTEJIBHON?

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

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

B) 2Ca+ O, =2CaO0;

r) CaO + CO, = CaCOs;

n) CaO + SOz = CaSO,.

29. Kakoe W3  yKa3aHHBIX  COCAMHEHUN  TPOSBISAET  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHYIO JBOWCTBEHHOCTH 3a CYET aTOMOB yTJiepoja?

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

30. B xakoM u3 npoueccoB MPOUCXOIUT BOCCTAHOBICHUE?

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

r) NH; — No; 1) N,O — HNO..

31. VYkaxure nporecc OKUCICHUS

a) H.SO; — S;

0) S — H,S;

B) SO, — H,SOy;

r) SO; — H,SOq;

n) H,SO; — SO..

32.  CocraBpT€ ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHONW PEAKIIMH METOJIOM
sanexktponHoro 6ananca: HCl + KMnO, — Cl, + MnCl, + KCI + H,O

U YKaXHUTe crexuomeTpuueckuii koagpuuuent H,O.

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

33. Ilpu paboTe Kakoro rajJbBaHUYECKOI0 3JIE€MEHTA NPOTEKAIOT MPOLECCHI:
Cd’—2e =Cd*, 2H" +2 ¢ = H,?

a) Cd | CdSO.| CuSO4 | Cu;

6) Mg | H.S0. | Cd;

B) Cd | H.SOs | Cu;

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

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

34. Kakoil MmeTas1 Hellb3s MOJYUYHUTh 3JIEKTPOJIU30M BOAHOTO pacTBOpa coiu?

a) Zn; 6) Cu; B) Ag; 1) Ca; n) Pb.
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35. [Ipu snexTponm3e BOJHOTO pPAacTBOpa COJIM HA SJIEKTPOJAX BBIACISIOTCS
BOJIOPOJT ¥ KHCIIOPO. PacTBOp Kakoit comu moiBepraeTcs JJICKTPOIHU3Y ?

a) NaCl; 0) CaBr,; B) NaClO4; 1) CuSQOs; 1) CuCl,.

36. Kakolf u3 mepeyuciaeHHbIX HUKE METAJJIOB MOXKET OBITh KCIOJIb30BaH B
KaueCTBE KaTOIHOTO MOKPHITHS Ha METHOM HM3JICITHH?

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

37. Kakas yactuiia oOpa3yeTcsi Ha KaTOAHBIX y4acTKaxX MpU KOHTAKTHOW KOPPO3UHU
Pb u Ag B kucnoii cpene?

a) Pb*"; 6) OH; B) Ag”; r) H"; n) Ha.

38. YkaxuTe IpoayKT KOPPO3UU OITMHKOBAHHOTO Keje3a B CPe/Ie CONSTHOM KUCIIOTHI.
a) Fe(OH),; 0)ZnCl,; B) FeCls; 1) Cly; 1) FeCl..

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

a) CuSO4; 0) CuS; B)peaknus He uaer; 1) H,; 1) SOs.

40. B oIeKTpOXMMHYECKOM psIy HANpsDKCHWM ClieBa HAMpaBO  METaJLIbI
pacrmoararTcs

a) M0 YMEHBIIICHHIO JJICKTPOIHOTO MMOTEHITHANIA;

0) MO yBEJTUYEHUIO BOCCTAHOBUTEIIbHBIX CBOWCTB;

B) TI0O YMEHBIIIEHUIO OKUCIUTEIBHBIX CBONCTB;

T') [0 YMEHBIIICHUIO BOCCTAHOBUTEIIBHBIX CBOMCTB;

1) TI0 YBEIMYCHUIO aTOMHON MacCHhI.

Kntoy K Tectam:

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

Illkana oneHUBAHUSA Pe3yJIbTATOB TECTUPOBAHMS

% BepHBIX pelIeHU (OTBETOB) [Ixana oueHnBaHUA
85-100 OTJINYHO
70 - 84 XOpOIIO
50- 69 YIAOBJIETBOPUTEIBHO
0-49 HEYAOBJIETBOPUTEIHHO
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8.2.4 NnauBuayajbHbIe 321aHNs (3alaHUS HA
CAMOCTOAITEJIbHYI0O PadoTy)

[Ipumep 3amanuii npuBeneH Huxe. [lonHbIA COOPHUK MaTepuanoB MPEACTABISIET
OTJEIIBHOE U3JaHuE.

Nel
PaccuuraiiTe: a) MaccoByr MOJI0O PaCTBOPEHHOI'O BEIIECTBA; 0) MOJISIPHYIO
KOHIICHTPAIMIO; B) MOJISIPHYIO KOHIIGHTpAIlMIO SKBHUBaJICHTa, T) TUTp. llo
MOJIYYCHHBIM JIaHHBIM MPOBEAUTE XUMHUYECKHI HKCIEPUMEHT: IMOJIYYUTE PacCTBOP
HY’)KHOM KOHIIEHTPAllMKM W TMPOBEPHTE KOHIICHTPALIUIO PACTBOPA XUMHUYECKUMU
METO/IaMH MPY TTOMOIIIKA aPEOMETPa UIIN TUTPOBAHUS.

Bapuant | PacTBOpeHHOe BeliecTBo OoBbem
BO/IbI, MJI
¢popmyna Mmacca, r
1 H;PO, 18 282
No2

Jlns mpuBEIeHHBIX B TaOJUIle AJEMEHTOB: a) M300pasuTe rpaduyecku (cC

MOMOIIbIO KBAaHTOBBIX SYEEK) AJIEKTPOHHYIO CTPYKTYPY AaTOMOB B HOPManbHoOM W
BO36YXKAEHHOM COCTOAHMM; 6) COCTaBbTe 3/1IEKTPOHHblIE GOPMYAbl A8 HOPMANbHOIMO U BO36YKAEHHOro
COCTOSIHMA; B) 3anuwuTe HAabop KBAHTOBbIX YMCEN AO/1A BaANEHTHbIX 3/1EKTPOHOB (B HOPMaabHOM M
BO36YXKAEHHOM COCTOAHWM); T) C MOMOLLbIO 3NEKTPOHHON GOPMY/bl OMULLMTE MECTOMO/IOKEHME 3/1IEMEHTA
B Nepuoamyeckon cucteme (nepuog, rpynna, noarpynna) M NpeackarKmTe rnaBHble XMMUUYECKMe CBOWCTBa

(MeTann nnn HemeTann, cteneHn okUcAeHUA, POPMYyJbl U XapaKTep OKCUAOB U TMAPOKCUAOB).
Bapuant DJieMeHT
I 11
1 Na P
Ne3

Onpenenure XapakTep XUMHYECKON CBSI3M MEKJIy aTOMaMHU B MOJIEKYJaX, THII
ruOpuan3anud  OpOUTaell IIEHTPAJIbHOIO aToMa, HalW4yhe G©- ¢ T-CBS3EH.
N300pa3ute cxemy MNEepeKpbIBaHUS OpPOHUTANEd W MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKYJI.

Bapuant MouJiexkyia

I 11
1 AICl; | CLO

Ne4
Ha ocHOBaHWMM cTaHIAPTHBIX SHTANBINN 00pazoBanust AH s M aOCOFOTHBIX
SHTpONUN S°20s BEIIECTB oOmpenenuTe: a) TerioBod 3¢dext AH®, u3MEeHEHHE
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sHTpornuu AS° u u3meHnenne cBo6o1HoM Heprun [ mb6ca AG® XUMHUYECKON peakilni,
c/ieJlaiiTe BBIBOJ O TEPMOJAMHAMHYECKON BEPOATHOCTHM MPOTEKAHUS PEAKUUU IpU
CTaHJAPTHBIX YCJIOBHSX; O) Temmeparypy, IpPH KOTOPOH CHUCTEMa HaxOIWUTCS B
COCTOSIHUM XUMHUYeckoro paBHoBecus (AG=0). PacueTsl mpoBeCTH MO ypaBHEHUSM
peakuuii, TPUBEAECHHBIM B TAOJIUIIE.

Bapuant YpaBHeHue peakumu
1 CO + HzO(m)=C02 + Hz
Ne5

Beruncnure: KOHCTAHTY paBHOBECHS OOpaTUMOM peakIuu, HCXOJHBbIC M
PaBHOBECHBIC KOHIICHTPAIIUU KOMIIOHEHTOB B CUCTeMaX (BEIIMYMHBI, KOTOPHIE HYKHO
BBIYUCIINTD, 0003HAYCHBI B TAOJIHIIE Yepe3 X).

Bapuant YpaBHeHnne peakuuu Kp PaBHoBecHBIC Hcxonnbie
KOHLIEHTPAaIuH, KOHLIEHTPAaLuH,
MOJIB/JI MOJIB/ 1
[SO:] = 0,04 _
1 2S0, + 0, <> 2S0; X [0,] = 0,06 Cé(s(g);): x’“
[SO;] = 0,02 Sl
Neb

Onpenenure CTENEHb JUCCONMAIMM ¢, KOHCTAHTY JUCCONMANMH Ky,
KOHIIEHTpaIuo HOHOB Bomopoga [H'] m ruapokcua-uonos [OH | (BenuuuHBI,
KOTOPBIE HY)KHO ONPEIeNIUTh, 0003HaUCHBI Yepe3 x (p=11/mn)).

Konuenrpanus + [OH ],
Bapuant | BemecrtBo pactsopa a Kuee [H'], moss/ox | &
1,7 -
1 CH;COOH 0,5M X 10 X -
Ne7

Hanuwume ypasnenus peaxyuii 2uopoiuza 6 MONEKVIAPHOU U UOHHO-
monexyasipuou gopme. Paccuumaume pH u xonyenmpayuro ucxoOHou coau (Cue) C

yuemom 2uoponu3a no nepeoll CmyneHu (8eiutunsl, KOmopble HYHICHO Onpeoeiums,
0003HaueHbvl uepes X).

Bapuant YpaBHeHMe peakuuu pH me, MOJIB/T
K,COs; + H,O — 11 X
1 Ml’lClz + Hzo — - -
A1C13 + N32CO3 + HzO — - -
Ne8
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(BeIMYMHBI, KOTOPBIE HYKHO OMPEEIUTh 0003HAUCHBI Uepe3 X).

Ornpenenure MOJIEKYJSIPHYI0 MacCy HEJJIEKTPOJIUTA, MAacCy PacTBOPEHHOIO
BEILIECTBA M PACTBOPUTENS, TEMIEPATypbl KPUCTAIUIM3ALMU U KUIEHUSI PACTBOPOB

Mounexyns
PacrBope Y Macca Macca tip tiun
pHast tp tin
Bapu HHOE PacTrBopn Bellec | pacTBOpH pacTB pacTB
macca M pacTBopHu pacTBopHu
aHT BelecTB TeJdb TBa TeJIs my, o opa, o opa,
BellecTBA, Tes, °C ° Teds, °C °
0 m, r C C
r/MOJIb
OeH3ou
1 ? X 0,512 100 55 5,29 - -
Ne9

Paccunraiite 00mIyt0 >KECTKOCTh BOJBI (MOJIB/JI), COACpPIKAIICH YKa3aHHBIC
conmu. CIUTaHUPYHTE OHKCHEPUMEHT II0 YCTAaHOBJICHHIO >KECTKOCTH BOJBI U €€
YMSTYEHUST PEAr€HTHBIM METOJIOM M METOJI0OM KaTHOHUPOBAHHS.

Bapuant Cosmm Macchl paCTBOPEHHBIX cOJIei O0BeM BOABI

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

NelO
MeToaoM HMOHHO-3JIEKTPOHHOrO OajaHCa COCTaBbTE€ YPABHEHHE M YKAKUTE
OKHCIIUTENb U BOCCTaHOBUTEND B NaHHOW OBP. Omnpenenure, B KakoM HanpaBJIeHUN
NOMEeT mpouecc MpU 3aJaHHbIX B Tabnuue 3HaueHusXx pH u  MoJspHBIX
KOHIICHTPAIUSAX BEILECTB.

Bapuant IMpouecc pH KoHuenTpanus BeuecTs,

MOJIL/JI

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

1 KMnO, + FeSO,4 + H,SO; — 5

Nell
HarmumuTe cXempl KaTOJHOTO M aHOJHOTO TIPOIECCOB TIPH DJICKTPOJIN3E
pacTBOpa COJM C MHEPTHBIMU JJIEKTpoaamMu. PaccuuTtaiite Maccy (s raza — oobeM
IIPY H.Y.) BBIJCIISAIONIETOCS Ha KaTO/Ie BEIISCTBA IIPH 3aJaHHBIX YCIIOBHUSX.

Bapu- Coab Cuna Bpems
aHT TOoKa, A
1 Na,SO, 6 1 ,5 9
Nel2
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CocTtaBbTe CXEMy TabBAHMYECKOIO 3JEMEHTa H3 JIBYX IIOJY3JEMEHTOB,
HAIUIIUTE YPaBHEHHE TOKOOOpa3zyroIiei peakiuu, paccuntaite J[C n n3meHenue
cBoOoHOI sHeprun ['n66ca AG 11t COCTaBICHHOTO rajlbBaHUUYECKOTO JIEMEHTA.

Bapuant KoHueHTpanus KaTHOHOB
TOJIY?J1€MEHTOB, MOJIb/JI
TepBoro BTOPOT0
1 Zn/ Zn* Ag/Ag
0,01 0,02
Nel3

JIBa MeTais1a HaXOAATCA B KOHTAKTe APyT ¢ ApyroM. Kakoif u3 MetainoB Oyner
KOPpPOJUPOBATh MPU MOMNAJAHUU HX B BJICKTPOIUTHYECKH MPOBOJSIIYIO Cpeay?
CocraBbTe cXeMy KOPPO3UOHHOTO TraIbBAHMYECKOTO PJIEMEHTA U YPABHEHUS PEaKIun
aHOJTHOTO OKHMCJIEHUS M KaTOJAHOT'O0 BOCCTAHOBJICHUSI.

Bapuaut | KonrakTupymomme Cpena
MeTaJJIbI IJIEKTPOJIMTA
1 Fe, Ag Bnaxubii
BO3IYX

[IIxana ouneHuBaHus

[lIxana oueHUBaHUS Kputepuu onieHUBaHUS

«OTIIYHO» BBITIOJTHEHBI BCE 33/1aHHSI KOHTPOJIBHOW paboThl; paboTa BBHIIOIHEHA
B CpOK, odopMmileHHE, CTPYKTypa M CTHIb PabOThl 0Opa3LOBHIE;
paboTa BBINOJHEHA CaMOCTOSTEIBHO, MPHCYTCTBYIOT COOCTBEHHBIE
0000IIIeHNs, 3aKIIFOYEHNS U BHIBOIEL.

«Xopouio» TEOpeTUYecKasi 4acTh U pacueThl KOHTPOJIbHOI pabOThl BBITOJIHEHBI
C HE3HAUYMUTEIbHBIMU 3aMEUaHUsIMH; padoTa BHIIOJHEHA B CPOK, B
oopMIIeHHH, CTPYKType U CTWJIE IpPOEKTa HET TPyObIX OMIMOOK;
paboTa BBIMOJIHEHA CAMOCTOSATEIBHO, MPUCYTCTBYIOT COOCTBEHHBIE
00001IeHNs, 3aKTI0YEHNUS U BBIBOJIBI; NMPABUJIbHBIE OTBETHI Ha BCE
BOIIPOCHI ¢ IOMOIIBIO MPENOIABATENSI IPH 3ALTUTE PAOOTHI.

«Y IOBIETBOPUTEIHLHO» BBITIOJTHEHHbIE ~ 33JaHUS ~ KOHTPOJBHOM  paboOThl  HMEIOT
3HAYHUTENIBHBIC 3aMeuyaHHs; paboTa BBINOJHEHA C HAPYUICHUEM
rpaduka, B OQGOpPMIEHHH, CTPYKType U CTWiIe pabOThl €cTb
HEJO0CTaTKU; paboTa BBINOJHEHA CAMOCTOATEIbHO, HMPUCYTCTBYIOT
coOCTBeHHBIE 00OOIIEHHSI; OTBETHI HE HA BCE BOIPOCHI MPH 3aIUTE

paboThI
«HeynoBineTBOPUTETLHO 3aJlaHusl B KOHTPOJIbHOW Pa0OTE BBIMIOJHEHBI HE TOJHOCTHIO HIIH
» HETPABUIIBHO; OTCYTCTBYIOT HJIM CIEJaHbl HEMPABUIbHBIC BBIBOIBI

u  0000meHusi; odopmieHue pabOTBl HE  COOTBETCTBYET
TpeOOBaHUsIM; HET OTBETOB Ha BOIPOCHI IPU 3aLLUTE PAOOTHI.

8.2.5. Tempbl i1 caMOCTOATEILHOM PadOThI CTYICHTOB

TeMbl 17151 CAMOCTOATEIbHOI PadOThI:

1. 9JICKTpOHHO€ CTPOCHUC aTOMaA N CUCTEMATHUKA XUMHUYCCKHUX 3JICMCHTOB.
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2. KBantoBomexanuueckas Mmozenb atoma. [Ipunnun [Maynu u npaBuno XyHza.
3. CTpoeHrEe MHOTO3JIEKTPOHHBIX aTOMOB.
4. Xumnueckas cBsizb. OCHOBHBIE THIIBI M XapaKTEPUCTHKU CBsA3U. KoBasleHTHas u
WOHHAs CBS3H.
5. 'mbGpuan3zanusi, BUIbI, TeOMETPHUS MOJIEKYJI.
6. KomnekcHble cCOeTMHEHMS.
7. OcHOBHbIE BHUIbl B3aUMOJCUCTBUS MOJIEKYJN. CHIIBI MEXMOJIEKYJISIPHOTO
B3aUMOJEHCTBUA. BonoponHas cBs3b. J[OHOpPHO-aKUENTOPHOE B3aUMOJIECHCTBHE
MOJIEKYI.
8. KommiekcHbie coemunenus. KoMruieKkchl, KOMILUIEKCOOOPAa30BaTENM, JIMTAHBI,
3apsi]l 1 KOOPAMHALMOHHOE YUCIIO KOMILJIEKCOB.
9. Xumus BemecTBa B KOHACHCUPOBAHHOM COCTOSIHUM. XHMHUYECKOE CTPOEHUE
TBEpAOTro Tena. AMophHOE COCTOSIHUE BEIIECTBA.
10. Kpucramnel. Kpucramimueckue pemerku. XuMU4YecKas CBsI3b B TBEP/IbIX TEJax.
11. Merannuyeckas CBA3b U METAJLIIBI.
12. Xumuueckast CBA3b B MMOTYNPOBOJIHUKAX U TUIICKTPUKAX.
13. Xumuueckoe paBHOBECHE B TE€TEPOreHHBbIX cucTemax. da3zoBoe paBHOBECHE.
[IpaBuio das.
14. TloBepxHoctHble  siBiaeHusa. CopOuus.  AJICOpOIIMOHHOE  pPaBHOBECHE.
['eTeporeHHbIE JUCTIEPCHBIE CUCTEMBI.
15. AccouunpoBaHHBIE U HEACCOLMUPOBAHHBIE JIEKTPOJIUTHI. CBOWCTBA pPacTBOPOB
aCCOLMMPOBAHHBIX JJIEKTPOJIIUTOB. AKTUBHOCTD.
16. OcoGeHHOCTH BOJIBI KaK PAaCTBOPUTEINS. DJICKTPOITUTHICCKAS TUCCOIHAINS BOJIBI
17. CrangapTHbI BOIOPOAHBIN 3JIEKTPOJ U BOJOPOJHAS LKA MOTEHIIMAIOB.
18. IloTeHumansl METAIUIMYECKUX, Ta30BBIX M OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
AJIEKTPOMOB.
19. MoHcenekTUBHBIE 3JIEKTPOJIbI U CEHCOPBL. MeMOpaHbl 1 MEMOpaHHBINA MOTEHIIUAT
20. Koppo3ust noj aeiicTBUEM OJTyKIAFOIIHNX TOKOB.
21. Mertoapl 3amuThl OT KOPPO3WH: JIETUPOBAHHE, JJIEKTPOXUMHYECKAs 3allMTa,
3aIUTHBIE TTOKPBITHS.
22. '3MeHeHue CBOMCTB KOPPO3UOHHOM cpeibl. UHrMOUTOpBI KOppo3uu
23. DNIEeKTPOJIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMH aHOJIAMH
24. DNeKTPOXUMUYECKHE YPHEPrOYCTAaHOBKH. DJIEKTPOXUMUYECKHE TTpeoOpa3oBaTei,
KOHJIEHCATOPBI.
25. DnexkTpoxuMuueckas o00paboTKa METAIIIOB. DJIEKTPOXUMUYECKUE TTOKPBITHS.
26. OpraHuyeckue MOJIUMEpPHbIE MaTepuaibl. MeToabl MOJY4YEHHs] TOJMMEPOB,
NOJINMEPU3ALIUSL, TOJTUKOHACHCALIHS.
27. Ctpoenue u cBoMcTBa nojiuMepoB. [IpuMeHeHre noaimmMepos.
28. ®a3oBeIe paBHOBECHs. J{narpaMma COCTOSHUS BOJBI.
29. llennsie peakunn. POTOXUMUYECKUE PEAKLIUN
30. Komtonansie cuctemsl. JlucnepcHOCTh U quctiepcHble cucteMbl. Kitaccudukanus
JVCTIEPCHBIX CUCTEM.

IlIkajia oueHUBaHUA

IIkana oneHUBaHUs | Kputepuu olieHuBaHMs
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«OTIUIHO OOyuaromuiicss TIIyOOKO H COACPXKATCILHO PACKPHIBACT TEMY
CaMOCTOSITENIbHOM paboThl, HE NOMYCTUB OMMOOK. OTBET HOCUT
Pa3BEPHYTHIN M UCUEPIIBIBAIOIINN XapaAKTED.

«XopomIo» OOyJarommiicss B IEJIOM PacKpbIBaeT TEMY CaMOCTOSTEIbHOMN
pa6OTI)I, OQHAaKO OTBET XOTA OBl Ha OINH U3 HHUX HE HOCUT
Pa3BEpHYTOT0 M UCUEPIIBIBAIOLIETO XapaKTepa.

«Y IOBJIETBOPUTEITEHOY OOyuaromuiicss B ILEJIOM PacKpBIBAET TEMYy CaMOCTOSTEIHHON
paboThl W JIONMyCKaeT psii HETOYHOCTeW, (parMeHTapHO
pacKpbIBaeT COJICPKAHUE TEOPETHUSCKUX BOIMPOCOB WIIH HX
pacKpbIBaeT COIEPIKATEIBHO, HO JIONYyCKas 3HAYUTEIIbHBIC

HETOYHOCTH.
«HeynoBieTBOPUTEIBLHO» OO0yJarommiicsi He BJIaJieeT BEHIOPAHHOW TEMOM CaMOCTOSATEIbHOMN
paboTsl
8.2.6. NuaguBuayajabHble 3aaHUSA  JAJIs1  BbINOJHEHHUS PacCyeTHO-

rpaguyeckoii padboTbl, KypcoBOi padoThI (IIPOEKTA)

PT'P, KP u KII no nucuumnnmne «Xumus» padoyeit mporpaMmon U yueOHbIM
IJJAHOM HE IIPEAYCMOTPEHBL.

8.2.7. TemaTuka 1e10B0il UTPbI

1. [Ipobnemuass cutyanusi «IloAroToBKa dJEKTpONHMTAa MJiI  CBUHIIOBO-
KHUCJIOTHOTO aKKyMyJsTopa». Heo0XoauMo MpUTOTOBUTH PAcTBOP CEPHON KHUCIIOTHI
3aJlaHHOM  KOHILIeHTpanuu (10 3aJaHui0  MmpenojaBatens) U3 Oosee
KOHIIEHTPUPOBAHHOTO pacTBOpa. s 3TOro HyHO BBIMOJIHUTH COOTBETCTBYIOIINE
pacydeThbl, MPUTOTOBUTH PACTBOP, MOJIB3YSICh XUMUUYECKON MOCYAOW M pearceHTamMu B
COOTBETCTBHH C MIPaBUIIAMH, TPOBEPUTH PE3YIbTAT METOJAOM apEOMETPHH, TIPUMECHSIS
CIIPABOYHYIO JIUTEPATYPY.

2. [Ipo6nemuas curyanus «Cobepu XUT: monydeHne 3J1eKTpUuecKor SHEPTUH
IIpY TMOMOIIM XMMHYECKOrO HCTOYHMKA TOKa». M3 MpemIokeHHBIX CpeACTB
(xuMuueckasi mocyza, peareHTbl) coOpaTh paboTaroNUil TaJbBAHUYECKUN JJIEMEHT,
onpeaenuth ero IJIC, paccuutarh TeopeTtuueckoe 3HaueHue IJC, moyb3ysach
CIIPABOYHOM JINTEPATYPOU, COCTABUTH CXEMY I'AJIbBAHUYECKOT'O 3JIEMEHTA.

[IIxana oneHuBaHusA

[IIxana oueHuBaHUA Kpurepuu oueHnrnBanus

«OTIU4HO» OOyuyaronuiics r1yOOKO M COAEpPXKATeNbHO PACKPBIBACT TEMY
JIEJIOBOM UTPBI, HE TOMYCTUB OMMOOK. OTBET HOCUT pa3BEPHYTHIN
U MICUEPIIBIBAIOIIUI XapaKTep.
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«Xopo1o» OOyuaromuiics B LEJIOM pPAacKphIBaeT TEMY JEJIOBOM UIPHI,
OJTHAKO OTBET XOTsI OBl HA OJIMH M3 HUX HE HOCHUT Pa3BEPHYTOTO U
HCYEPIBIBAIOILEIO XapaKTepa.

«Y IOBIETBOPUTEIILHO» OOyuaromuiicss B 1LIEJIOM pacKpbIBa€T TeMy JE€JIOBOM WIpbl U
JIOMyCKAaeT psJ  HETOYHOCTEH, (parMeHTapHO pacKpbIBAeT
COJIepKAHNE BOIIPOCOB MJIM UX PACKPBIBAET COAEPIKATEIBHO, HO
JIOTIyCKasl 3HAYUTENbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEIBEHOY OO0yuaromuiicst He BJIaJIeeT BHIOPAHHOW TEMOM JeI0BOM UTPHI
8.2.8. OHEHOYHBIE CPEACTBA HPOMEKYTOYHOI'O
KOHTPOJIA

Bonpocsl (3aganus) aJis 3a4era:

1. CoBpeMeHHOE MpEACTABIEHUE O CTPOCHHM aToma. J[BOICTBEHHass Npupoa
AIEKTPOHA.

2. duszuyeckas WHTEpHpPETalMsl KBAHTOBBIX uucen (n, 1, m;, m;) sHEpreTHYECKuX
YPOBHEMU 3JIEKTPOHOB B aTOME.

3. Pacnipenenenue snekTpoHoB B aromax. [lpunmun Ilaynu (orpanudyeHue mo
pacnpeneNieHUIO0 JJIEKTPOHOB Ha opOutansx). [IpaBmno KiedkoBckoro (mpuHIHAI
HauMeHbIer HHeprun). llpaBuno XyHaa (0 TOpSIAKE 3amMoOHEHHUS CBOOOTHBIX
opOuTaneit).

4. DnektpoHHble (opMyibl aToMoB. PacnonokeHue  dJIEeMEHTOB ¢ §-, p-, d-, f-
OpOUTAJIIMU JICKTPOHOB B IEPUOANUECKON TaOIHIIE.

5. CoBpemenHast hopMyJIMpOBKa Meprouueckoro 3akona. [lepuoanueckas cucrtema
J .. Menneneesa (epuo/ibl, TPYIIbI, MOATPYIIbI).

6. OCHOBHbBIE CBOMCTBA aTOMOB (aTOMHBII paguyc, SHEPrUsi HOHU3AIUHU, CPOJICTBO K
AIIEKTPOHY, SIEKTPOOTPUIIATENBHOCTD). [IeproIuYHOCTh CBOWCTB aTOMOB.

7. Meramiel u Hemetaibl B IICO. KUCIOTHO-OCHOBHBIE W OKHCIHMTENIBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA DJIEMEHTOB.

8. Ilpupoaa cun XxuMHUYECKOTro B3aummoiecTBrs. OOpa3oBaHre KOBAJICHTHOMN CBS3U.
[TonspHas u HeNoJIsIpHAs KOBAJICHTHAA CBA3b. /{UMOJIBHBII MOMEHT MOJIEKYJIBI.

9. CpoiicTBa KOBaJEHTHON CBSI3U (IJIMHA CBSI3U, DHEPTUs CBS3M, HACBHIIIAEMOCTh U
HaIPaBJIEHHOCTb CBSI3M).

10. CnocoObl mnepekpbiBaHUs JJICKTPOHHBIX OOJAKOB MpU O0O0pa3oBaHUM G- U T-
cBs3eil. Kparable xumuueckue cBa3u. [ 'nbpuanszanust aTOMHBIX OpOUTAIEH.

11. NonHass cBs3p W ee CBOMCTBa (HEHACHIINIAEMOCTh W HEHAINPABICHHOCTH).
HNoHHbBIE KPUCTAUIMYECKUE CTPYKTYPHI.

12. JIOHOpHO-aKLUENTOPHBIA  MEXaHW3M  OOpa30BaHUS  KOBAJICHTHOW  CBS3U.
BonopoaHast cBsi3b.

13. Meramisl 1 KX MECTO B IEPUOJIMYECKON cHucTemMe. MeTamnueckast CBs3b.

14. DOnranpnusa. Buasl XUMHYECKHMX peakIUid IO  TEIIoBoMy  3(deKTy.
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KonundecTBeHHast XapaKTepucTHKa TETUIOBOTO 3 deKTa.

15. Outponus, €€ U3BMEHEHUsI B XUMUYECKUX Tpoiieccax. Il 3akoH TepMOAMHAMUKHU.
16. CsoOoanas sHeprus ['mb60ca kak KpuTepwil camMOIpPOU3BOJIBLHOTO MPOTEKAHUS
peakuuid. DHTAIBIIUWHBINA U SHTPONUNHBIA (aKTOPBHI.

17. Cxopoctsb xumuyeckod peakuuud. DaxkTopbl, BIUAKOLIME HAa CKOPOCTbH
XUMUYECKOHN peakuu (KOHIIEHTPALHsl, TEMIIepaTypa, IPUCYTCTBHE KaTaIU3aTOPOB).
18. 3axon nerictBus Mmacc. KoHcTaHTa CKOPOCTH PEAKIIUH.

19. DHeprus akTuBaius U €€ BIMSHUE HA CKOPOCTh XUMUYECKOTO Mpoliecca.

20. Ilonstme o karamuse. Buupl kaTanu3aTopoB (TOMOTE€HHBIE M TE€TEPOrCHHBIE).
W3MeHeHne SHEPTruy aKTUBAIIMU XUMUYECKOM peaKkly MpY KaTalu3e.

21. XuMuyeckoe paBHOBECHE B OOpaTHUMBIX peakiusx. KoHCTaHTa XUMHUYECKOTO
PaBHOBECHSI.

22. CwMemieHne XMMAYECKOTO PaBHOBECHS MO BO3JCHCTBHEM BHEIIHHX (PAKTOPOB.
[Tpunuun Jle-Illatense.

23.00mme moHaTus O pactBopax. CmocoObl BBIpaXKEHUS COCTaBa PaCTBOPOB.
PacTBOprMOCTB BEIIECTB B BOJE.

24.DJIEKTPONUTHYECKAsT JUCCOLMALNS KHUCJIOT, IIEJIOYed W COJEM B BOJHBIX
pactBopax. Crenens auccoruanuu. CUibHbIE U CJ1a0ble AIEKTPOJIUTHI.
25.0neKkTponuTHYeCKass auccouuanuss Bonabl. VOHHOE NpOW3BEIECHHE  BOJBI.
BopoponHnbli moka3areiab M €ro 3Ha4€HUs B KHUCJIOM, HEUTPAIBHOM M IIEJTOYHOU
cpene.

26.1'uxponn3 BOOHBIX pacTBOpPOB coneil. KoHcTaHTa U cTeneHb ruaposun3a.
27.1loHsiTHE O KOJIOUIHBIX pacTBOpax. [[loBEpXHOCTHEIE SIBJICHHUS.

28.Peakiuu OKUCIEHUS W BOCCTAHOBICHHUS. CTENEHb OKHUCIEHUS XUMUYECKHUX
neMeHTOB. OKHCIHTENIbHbIE W  BOCCTAHOBUTENIbHBIE CBOWCTBA AaTOMOB B
3aBUCUMOCTH OT CTEIEHU UX OKUCJICHUS. TUIIUYHbBIE OKUCIUTENIN U BOCCTAHOBUTEH.
29.D5eKTpOXUMUYECKUE SIBJICHUS Ha TPAHULE METal - PacTBOpP. DIJIEKTPOIHBIE
MOTEHIHUAJIBI METAJUIOB. Psi METamioB MO BENMYHMHE CTAHAAPTHOTO SJIEKTPOIHOIO
MIOTEHIIAAJIA.

30. XuMHUYECKHE OCHOBBI JCHCTBHUSI TaJbBAHUYECKUX DJIIEMEHTOB. Y CTPOWCTBO U
paboTa MeIHO-IIMHKOBOTO 3JieMeHTa (dyieMeHTa Jlanuamnsa-Akoon).

31.PoJib XUMHYECKOTO SKCIIEPUMEHTA NP OTKPBITUH XUMUYECKUX UCTOUHUKOB TOKA.
Oo6opynoBanue Jist mojay4deHus snemenTa Januansa-Axko0u.

32.Tlonsitue 00 31eKTpoau3e. AHOAHBIC U KATOJHBIE MPOIIECCHI MTPH DIIEKTPOIIH3E.
33.0nekTpoin3 paciyiaBOB M BOAHBIX PacTBOpoB coJieid. Hcmonb3oBaHue
pPAaCTBOPHMBIX  DJIEKTPOAOB TMpU pPAPUHUPOBAHUH METAIJIOB M  HAHECCHHH
raJlbBAHUYECKUX TOKPBITUH.

34.TexHomorus NPOBEACHUS DJCKTPOJIM3a B JIA0OpaTOPUM U HA IPOU3BOJICTBE.
["asibBaHOIIACTHKA U TAJIbBAHOCTETHUSI.

35.XuMuueckass ~ CyIIHOCTb  OCHOBHBIX  BHJOB  KOpPpPO3UM  (XMMHUYECKOW,
ANEKTPOXUMUYECKOI). OCHOBHBIE METO/IbI 3aLIUThl METAJUIOB OT KOPPO3HUHU.
36.ONEKTPOXUMUYECKUE OCHOBBI KATOJHOM M MPOTEKTOPHOW 3AIIMTHI METAIIOB OT
KOPPO3UH.

37.1loHsiTHE O )KECTKOCTH BOJIbI, KOJIMUYECTBEHHAS] XapaKTEPUCTUKA )KECTKOCTH BOJIBI.
BpemeHnHas 1 ocTosiHHAs )KECTKOCTh BOJIBI.
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38. Meroasl ycCTpaHEHHs] >KECTKOCTH. MeToauKa TpPOBEACHUSI HSKCIEPUMEHTA
YMSITYCHHSI BOJIbI, MCTIOJB30BAHME PEAreHTHOTO METOJIa U MOHHOOOMEHHUKOB IS
yMATYEHUS BOJIbI HA TPOU3BOJICTBE.

8.3. MeToanueckue MaTepraJibl, ONpeAeIAoIIHe NPOLeAYPbl OLeHUBAHUSA
3HAHMH, YMEHHH, HABBIKOB U (MJIM) ONBITA JAEATEIbHOCTH, XaPAKTEPHU3YIOIIHX
Tanbl GOPMUPOBAHUA KOMIIETEHIIMU

OCHOBHOI LEJIBI0 TPOBEJIECHUS IPOMEXYTOUHOW aTTECTAlUU  SBIISAETCS
ONpPEJEIICHHE CTENEHU JOCTMKEHUS LeJled Mo Y4yeOHOM JUCHUIUIMHE WU €€
pazgenam. OCYIIECTBISAETCA 3TO INPOBEPKOM M OLEHKOW YPOBHS TEOPETHUYECKOU
3HAHHMM, TIOJYYEHHBIX OOYYalOIMMHUCS, YMEHHUS MPUMEHSITh HMX B PELICHUU
NPaKTUYECKUX 3a7ad, CTEINEHU OBJIAJeHUss OOyYarOUIMMHUCS MPAKTUYECKUMU
HaBbIKAMH U YMEHUAMH B 00beMe TpeOOoBaHM paboueil mporpaMmsl 1O JUCIUIUIMHE,
a TaK)K€ UX YMEHHUE CAaMOCTOATEIBHO PadOTATh ¢ yUEeOHOM JIUTEpPaTypO.

OpraHusanus pOBEACHMS IPOMEKYTOYHOM aTTECTalMd pPErjJaMEHTHPOBaHa
«Ilonoxennem o0 opraHuzanuu 00pa30BATEIBLHOrO Ipolecca B (eaepanbHOM
rOCyJJapCTBEHHOM aBTOHOMHOM 00pa30BaTEeIbHOM YyUpexJIeHUH «MOCKOBCKUM
IIOJINTEXHUYECKUN YHUBEPCUTET

8.3.1. Iloka3zaresid OLleHUBAHUSA KOMIICTEHUMH HA PAa3JIMYHBIX 3TANAX HUX
(¢GopMupoBaHus, AOCTHKEHHE OO0YYAIONIMMNCH IUIAHMPYEMbIX pe3yJbTATOB
00yuyeHHs MO JUCHUILINHE

Kon u naumenoBanue xommnereHunun YK-8. CnocoleH co3naBaTh W NMOAAEpPKUBATH B NOBCEIHEBHOM
JKM3HH M B NPO(QecCHOHANBHON NeATeTbHOCTH Oe30macHble YCJIOBHSl KU3HEAESATeIbHOCTH [JIsl
COXpaHeHHUs] MPHPOJHON cpeAbl, o0ecreYeHHs YCTOWYMBOIO Pa3BUTHA 00IIeCcTBa, B TOM 4YHCJIe NPH
yrpo3e ¥ BO3BHNKHOBEHHH YPe3BbIYAHbIX CUTYAlUil M BOCEHHBIX KOH(JIUKTOB

Kpurtepuu onennBanus

OTCYTCTBUC WJIH
HEAOCTATOYHOC
COOTBETCTBUC CIICAYIOIHNX

HEIIOJHOE COOTBETCTBHE
CIIEYIOIINX 3HAHUN:
TEOPETUUECKHE OCHOBBI

YaCTUYHOE
COOTBETCTBHUE
CIeIYIONINX 3HAHUMN:

Jran
(ypoBeHb)
HEYAOBJIETBOPHUTEIBHO | YAOBJIETBOPUTEIHHO Xopouo OTJIMYHO
3HATH OOyuaromuiics OOyuaromuiics OO0yuaromuiics OO0yuaromnuiics
JEMOHCTPHPYET MOJTHOE JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET

MOJIHOE COOTBETCTBHE
CIIeYIOUINX 3HAHHN:
TEOPETUUECKIE OCHOBBI

3HaHUIl: TeopeTUYecKue SKOJIOTUH, OCHOBHBIE TEOpETUUYECKHE 9KOJIOTHH, OCHOBHBIE
OCHOBBI 3KOJIOTHH, 3aKOHBI B3aUMOJICHCTBUS | OCHOBBI 9KOJIOTHH, 3aKOHBI

OCHOBHBIE 3aKOHBI JKUBBIX OPTaHU3MOB JIPYT | OCHOBHBIE 3aKOHBI B3aUMOJIeHICTBUA
B3aNMOACHCTBUS KHBBIX C IpyroM H (aKTopamu B3aUMOJACHCTBUS JKUBBIX OPTaHU3MOB

OPTaHU3MOB APYT C
JIPYTOM H (aKTopamu

OKpYXaroulei cpenbl;
ri100abHbBIE TIPOOIEMEI

XKHBBIX OPraHM3MOB
JIpYT C IPYroM H

IpYT C IPYTOM H
(hakTopamu

OKpYKaloIIeH cpepl; OKpYKaIOLIeH cpepl; (baxTopamu OKpYXKaIOIIeH cpelpl;
riio0abHbIE TIPOOIEMEI OCHOBHBIE (pr3HMKO— OKpYy>Karollel cpenpl; | Tia00anbHble TPoOIeMbl
OKpY’Karollel cpensl; XUMHYECKHE MPOIIECCHI rio0aabHbIE OKpY’Karollel cpeasbl;
OCHOBHBIE (PH3UKO— BO3JCHUCTBU IPOOIEMBI OCHOBHBIE (pr3HKO—
XUMHYECKHE MPOIECCH MIPOMBIIITICHHO— OKpY’KaloIIeH Cpepl; | XMMHUYECKHE IPOLIECCH
BO3/ICHCTBUS TPaHCTIOPTHOTO OCHOBHBIE (pr3nKO— BO3/ICHCTBUS
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MMPOMBIIIJICHHO—
TPaHCIIOPTHOTO
KOMIUIEKCA Ha
OKPYXKaIOLIyIO CPEy; O
HOPMHPOBAHUH KaueCTBa
OKpYXarouleu cpeabl

KOMILIeKca Ha
OKPYXKAaIOUIYIO CPEy; O

HOPMHPOBAHUH KauecTBa

OKpY>Karoliei cpebl

XUMHNYCCKUEC
MIPOIIECCHI
BO3/CICTBUA
ITPOMBINIIICHHO—
TPAHCIIOPTHOTO
KOMIIIIEKCca Ha
OKPYXKAIOLIYIO Cpeay;
0 HOPMHUPOBAHUHU
KayecTBa
OKpYKarolIei cpeabt

MIPOMBINIICHHO—
TPAHCHIOPTHOTO
KOMIUIEKCa Ha
OKPYXKAIOLIYIO CPEay;

0 HOPMHUPOBAHUH
KauecTBa OKpY Karolen
cpeabl

yMeTb OOyuaronuiics He ymeeT OOyuatomuiics OO6yyaromuiics OO0yuaromuiics
WM B HEJIOCTATOYHOM JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
CTETICHU yYMeeT HEIOJIHOE COOTBETCTBUE | YACTUYHOE MOJIHOE COOTBETCTBHE
BBITIOJIHATH: IPAKTHYECKA | CIEAYIOLIMX YMEHHIM: COOTBETCTBHUE CIIEAYIOIIMX YMEHHIA:
HCIIOJIb30BATh MPAKTHYECKU CIIEAYIONIMX YMEHUI: | MPaKTHIeCKH
MOJTY4YCHHbIC 3HAHUS B UCIIOJIb30BaTh MPaKTHYECKU HCIIOb30BaTh
00J1aCTH IKOJIOTHH; MOJYYCHHBIC 3HAHUS B HCIIOJIB30BaTh MOJTYYCHHBIC 3HAHMSI B
IUTAHUPOBATh U 00J1aCTH IKOJIOTHH; MTOJTyYCHHBIC 3HAHUS | 00JaCTH 3KOJIOTHUH;
OCYILECTBIIATh IUTAHUPOBATh U B 00JTaCTH SKOJIOTUH;, | IUTAHUPOBATH U
JKOJIOTHYCCKUE OCYILECTBIISATh IUTAHUPOBATh U OCYIIIECTBIIATh
HCCIeIOBAHMUS, IKOJIOTUYECKHUE OCYIIECTBISTH 9KOJIOTUYECKHE
IKCTIIEPUMEHTHI, UCCIIe0BaHMS, 9KOJIOTUYECKHE MCCIIeIOBaHMS,
HaOTI0/ICHUS, IKCIIEPUMEHTHI, HCCIIeIOBAHMUS, IKCIEPUMEHTBI,
00pabatbIBaTh, HaOII0ICHUS, 9KCIICPUMEHTEI, HaOJII0ICHHS,
aHAIM3UPOBATH U 00pabaThIBaTh, HAOIIOICHUS, 00pabaTbIBaTh,
HHTEPIPETHPOBATH aHAITM3UPOBATh U 00pabaThIBaTh, aHAITM3UPOBATh U
MOJIYYCHHBIC PE3YJIbTAThl; | HHTEPIPETHPOBATH aHAJIM3UPOBATh U HHTEPIPETUPOBATH
pa3iauyaTh BUIBI MOJTyYCHHBIC HHTEPIPETHPOBATH MOy YCHHBIC
3arps3HEHUs Pe3yNbTaThL; Pa3INYaTh MOJTy4eHHbIC Pe3yJbTaThL; Pa3IudaTh
BU/JIbI 3aTrPSI3HEHUS Ppe3yNbTaThl; BUJIbI 3arPSI3HEHUS
pa3inyuaTh BUJIbI
3arpsiI3HEHUS
BJAAETh OOyyatomumiics He Bianeer | OOydatommiics Biageer | OOydaroumcs OO0yuaromnuiics
WIA B HEOCTATOYHOM B HETMOJIHOM 00beMe U JIOITYCKAIOTCS CBOOO/IHO IPUMEHSIET
CTCTICHU BIIAJICCT: TPOSIBJISICT HE3HAYUTEIILHBIC MOJIYYCHHBIC HABBIKH, B
COBPEMEHHBIMU METOJIAaMH | HEIOCTATOYHOCTH OIINOKH, MOJTHOM 00beMe
HU3YYCHHS U COXPaHCHHUS BJIaJICHUSI HABBIKAMU HETOYHOCTH, BJIaJICCT HABBIKAMU
6uopa3zHoobpasusi; paboOThI COBPEMEHHBIMH | 3aTpyIHEHUS, paboThI
HaBBIKAMH M METOJIAMU METO/IaMH U3YUCHHS U YaCTHYHO BJaJeeT COBPEMEHHBIMHU
OLIEHKH IKOJIOTUYECKOMN COXpaHeHHs HaBbIKaMU paboThI METOJIaMU M3Y4EHHS U
CUTYAIHH; METOIaMHU Omopa3HOOOpasus; COBPEMCHHBIMU COXpaHCHHUS
IKOJIOTUIECKOT0 HaBBIKAMH M METOJIaMU METOJIaMH M3y4eHHs | Ouopa3Hoobpasus;
obecrieycHUs OIICHKH 3KOJIOTHYCCKOM U COXPAHCHUS HABBIKAMHU M METOJIAMU
MPOU3BOJICTBA U CUTYyAIMH; METOIaMHU OuopazHooOpa3us; OIICHKHU
HWH)KCHEPHOM 3aIIUThI 9KOJIOTHYECKOTO HABBIKAMH U 9KOJIOTHYECKOM
OKPYKAIOIIeii CPEIbl. obecrieyeHus METOJaMH OLICHKH CUTYyaIMH; METOAaMHU
MPOU3BOICTBA U 9KOJIOTUIECKON 9KOJIOTUIECKOTO
MH)KCHEPHOH 3a1UThI CUTYyalluK; METOJ]aMU | oOecrieueHus
OKpY KaIoIIel cpebl 9KOJIOTHYECKOTO MIPOU3BOJICTBA U
obecrieueHus WHKCHEPHOM 3alUThI

MIPOU3BOJICTBA U
HMHXEHEPHOM 3aIllUThI
OKpY>Karolien cpeibl

OKpYXKaroliei cpeabt
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Kon wn mnaumenoBanme xkommereHnuun OIIK-4. CnocoGen KOHTpoJHMpOBaTH M o0ecmeYHBATH
NPOM3BOACTBEHHYIO H IKOJIOIHYECKYI0 0€30[IaCHOCTh HA pafo4yux MecTax

Kputepuu onennBanus

Jran
(ypoBeHb)
HEYAOBJIETBOPUTEJILHO | YAOBJIETBOPUTEILHO X0opouIo OTJIHNYHO
3HATH OOyuaromuiics OOyuaromuiics OO0yuaromuiics O0yuaronuiics
JIEMOHCTPHPYET TOJHOE JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
OTCYTCTBHUE WU HETIOJIHOE COOTBETCTBUE | YAaCTUYHOE MOJTHOE COOTBETCTBHE
HEJ0CTaTOYHOE CIEyIOUINX 3HAHUM! COOTBETCTBUE CIEIYIOUINX 3HAHHH:
COOTBETCTBHE CIECAYIOUINX | OCHOBHBIE ITOJIOKEHHS CIEIYIOUINX 3HAHUH: | OCHOBHBIE ITOJIOKEHHS
3HAHWH: OCHOBHBIE COBPEMEHHOU Teopuu OCHOBHBIE COBPEMEHHOH TEOpUHU
TTOJIOKEHHSI COBPEMEHHOW | CTPOCHHS aToMa, TTOJIOKECHUS CTPOCHUS aToMa,
TEOPUH CTPOEHHUS aToMa, XUMHYECKOU CBSI3H, COBPEMEHHOW TEOPUM | XUMHUYECKOMN CBSI3H,
XUMHYECKOH CBSI3H, SHEPreTUKU ¥ KHHETHKH | CTPOCHHS aToMa, SHEPTeTUKHU U
SHEPTeTUKU ¥ KHHETHKHI XUMHYECKUX PeaKIuii, XIMHUYIECKOH CBSI3H, KHHETHKH XHMHICCKUX
XUMHYECKHUX peaKiuii, XUMHYECKOTO SHEPreTUKU U peaxIuii, XuMHUECKOTo
XUMHYECKOTO PaBHOBECUS, | PAaBHOBECHs, TEOPUU KHHETHKHU paBHOBECHS, TEOPUU
TEOPHH PACTBOPOB, PacTBOpOB, XUMHUYECKHX PacTBOpOB,
3IEKTPOXUMUH, a TAKOKe 3IEKTPOXUMUH, a TAKKE | PEaKIHi, NIEKTPOXUMHUH, a
OCHOBHBIE COCTMHECHUS OCHOBHBIE COCTMHECHUS XAMHIYIECKOTO TaK)Ke OCHOBHBIC
3JIEMEHTOB, X 3JIEMEHTOB, HX paBHOBECHS, TCOPHH | COCIMHEHUS
KITaCCU(DUKAIUIO KIacCU(DUKAIIUIO PacTBOpOB, 3JIEMEHTOB, HX
XUMHYECKHE XUMHYECKHE ANEKTPOXUMUH, a KI1acCU(UKAIIIO U
MIpeBpaILeHNs]; BIUSHUE MpPEeBpalleHNs; BIUSHAE | TaKXKe OCHOBHbBIE XUMHUYECKHE
PA3THYHBIX XHMUYECKAX pa3IUYHBIX XMMUYECKUX | COEIUHEHHS MpEeBpalCHHUS;
COCIMHEHHUH Ha OpraHu3M | COEIMHEHHH Ha 3JIEMEHTOB, UX BIIMSIHHE Pa3IMYHBIX
YeJI0BEKA U OKPY’KAIOLIYI0 | OPraHU3M UYelIOoBeKa U KJaccU(pUKauo 1 XMUMHUYECKHUX
Cpely; mpaBmiIa pabOTHl B | OKPY’KAIOIIYIO CPENy; XIMHUYECKHE COeIMHEHUI Ha
XUMHYECKOH TabopaTopuu | mpaBuia paboThI B MIPEBPAIICHHS; OpraHu3M YeJIOBeKa U
XUMHYECKOH BIIMSTHHC PA3JIMYHBIX | OKPYKAIOIIYIO CPENy;
nabopaTopun XAMHAYIECKHX mpaBmiIa paboOTHI B
COeIMHEHUH Ha XUMUYECKON
OpraHMu3M 4YeloBeKa U | JlabopaTopuu
OKpY’KaIOIIYIO CPeay;
mpaBuiia paboThl B
XUMHUYECKON
nabopaTopuu
yMeTb OOyuaromnuiics He ymeeT OO0yuatoruiics OO6yyaromuiics OO0yuaromuiics
WM B HEJOCTATOYHOM JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CTETICHU YMeeT HETOJHOE COOTBETCTBHE | YAaCTHIHOE MTOJTHOE COOTBETCTBHE
BEITIOJTHATE: ONPENEIATh CIIEIYIOUINX YMEHHMN: COOTBETCTBHUE CIIEIYIOUIIX YMEHHMN:
XUMHYECKHE CBOWCTBA OINpENENATh XUMUUECKUE | CIAETYIOUUX YMEHUH: | ONpeAensTh
AJIEMEHTOB M UX CBOWCTBA 3JICMEHTOB U OTIpeNIeNATh XUMHYECKIE CBOWCTBA
COEJIMHEHUH 1Mo UX COEIUHEHUH Mo XUMHYECKHE JJIEMEHTOB U UX

nonoxenuto B [1CH, ux
BIIMSIHUC HaA CI/ICTeMy,
HaHpaBHCHI/IC XUMHUYCCKUX
B3aNMOJICHCTBHH,
KHCJIIOTHO-OCHOBHOM
XapakTep Cpelsl,
BO3MOYKHBIC TIOOOYHBIC
nporiecchl (KOppO3UOHHBIE
U JIp.) ¥ IPEJICKa3bIBATh UX
BIIMSIHUC HaA
TEXHOJIOTHYECKUN
TIPOIIECC, OKPYIKAIOIIYTO
Cpely U 4ellOBeKa,
TpeJyIaraTh Crioco0b

nonoxxenuro B [1CH, ux
BIIMAHUC HA CI/ICTeMy,
HampaBlieHUE
XUMHUYECKUX
B3aMMOJICHCTBH,
KHCJIOTHO-OCHOBHOM
XapakTep Cpeasbl,
BO3MOKHBIE TIOOOYHBIE
MIPOLIECCHI
(KOppO3MOHHBIE U Jp.) U
HpeI[CKEBI)IBaTB nux
BIIUSTHUE HA
TEXHOJIOTUYECKUI
MPOLIECC, OKPYIKAIOLIYIO

CBOWCTBA 3JICMEHTOB
H UX COCIMHCHUHN MO
nojoxenuro B [1CO,
WX BJIUSHUE Ha
CHCTEMY,
HaTIpaBJICHUE
XUMHYECKHUX
B3aMMO/ICHCTBHIA,
KHCIIOTHO-OCHOBHOM
XapakTep CPebl,
BO3MOKHBIE
MOOOYHBIE TIPOIIECCHI
(KOppO3UOHHBIE U

Ip.) "

COEJIMHEHUH 110
nonoxkenuio B [1CH, ux
BJIMSIHUC HA CUCTEMY,
HaTpaBJICHUE
XUMHUYIECKUX
B3aUMO/ICHCTBUH,
KHCIIOTHO-OCHOBHOM
XapakTep cpeibl,
BO3MOXHBIE TIOOOYHbBIE
MIPOIIECCHI
(KOppO3MOHHBIE U Ap.)
1 TIPE/ICKa3hIBaTh UX
BIIUSTHUE HA
TEXHOJOTHIECCKHI
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3allUThl OT HUX, a4 TAKXKC
MPUTOTABIINBATH PACTBOPHI
HYXHOH KOHIICHTPALUH! ’
OTIPEJICINIATH €€ JII0OBIM
JIOCTYITHBIM METOJIOM
(THTpOBaHHE, C TOMOIIEIO
apeoMmeTpa  T.1.),
mMepsTh pH BomHBIX
PacTBOPOB 3JIEKTPOIUTOB

Cpeay U 4YesoBeKa,
npeasarath Crocoobl
3aIUTHI OT HUX, & TAKXKe
IMpUroTaBJIMBaTh
pacTBOpPEI HYKHOU
KOHIICHTPALINHU U
OTIPENIENIATE €€ JTF0OBIM
JIOCTYITHBIM METOJIOM
(TuTpoBanue, ¢
MIOMOIIIBIO apeoMeTpa U
T.1.), u3MepaTh pH
BOJIHBIX PaCTBOPOB
SJIEKTPOIUTOB

HpeHCKaSLIBaTL ux
BJIUSIHUE HA
TEXHOJIOTUYECKUN
nporiecc,
OKpPY’KaIOIIYIO Cpeay
1 YEJIOBEKa,
IpeJyIaraTh CIIoCoObI
3aIIUTEL OT HUX, a
TaKxke
MIPUTOTABIIUBATD
PacTBOpBI HY>KHOH
KOHHCHTpaL{I/II/I nu
OTIPENICIIATE €¢
TOOBIM TOCTYITHBIM

npotecc,
OKPYXKAIOIIYIO Cpey H
YeNIoBeKa, IpeaiaraTh
CIOCOOBI 3aIIUTHI OT
HUX, a TAaKXKe
TIPUTOTABIINBATH
pacTBOPHI HYKHOU
KOHIICHTPAIUH U
OTIPEJIENIATD €€ JIIOObIM
JIOCTYITHBIM METOJIOM
(TuTpoBaHue, ¢
MIOMOUIBIO apEOMETpa 1
T.J1.), ©3MepsTh pH
BOJIHBIX PaCTBOPOB

XUMHUUYECKUX peaKiuii,
pacyeTa KOHLUEHTpauun
PacTBOpPOB U KOJUYECTB
pearupyomux 1
00pa3yIOIMXCsI BEMIECTB
110 XUMUYECKOMY
YpaBHEHHUIO, pacueTa
ToKa3aressh KUCIOTHOCTH
cpensl, pacueta DJIC u
OKUCITUTEIBHO-
BOCCTaHOBHUTEIBHBIX
MMOTEHIIMAJIOB PEAKIUN

TCPMOANHAMHNYICCKUX
XapaKTEepUCTUK
XUMHUYECKUX PEAKIUIA,
pacueTa KOHIUEHTpaui
PACTBOPOB ¥ KOJIMIECTB
pearupyrommx u
00pa3yIoIMXCsl BEICCTB
M0 XUMUYECKOMY
ypaBHEHHIO, pacyera
MoKa3aTtenst KUCIOTHOCTH
cpensl, pacaera DJIC
OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX
MOTEHIINAIOB PEeaKInit

HaBBIKaMU pabOTHI C
METOJIaMU pacyeTa
KHHETHYECKHUX H
TEPMOANHAMHYECKIX
XapaKTEPUCTHK
XAMHAYIECKHX
peaxIuii, pacuera
KOHLEHTpaLun
pacTBOpOB U
KOJIMYECTB
pearupyromunx u
oOpa3yronxcs
BEIIECTB 10
XIUMHYIECKOMY
YpaBHEHHUIO, pacueTa
ToKa3aTens
KHUCIIOTHOCTH CPEJPbI,
pacuera DJ/IC u
OKHUCITUTEIBHO-
BOCCTAHOBHTEIIBHBIX
MTOTEHITNAJIOB
peakuui

METOJIOM ANEKTPOIUTOB
(TUTpOBaHME, C
MIOMOLIBIO apeoMeTpa
U T.7.), u3mMepsTs pH
BOJIHBIX PACTBOPOB
ANIEKTPOJIUTOB
Baagerp | OOyuatommiics He Bnaneer | OOydaromuiics Biageer | OOyvaroummcs OO0yuaromuiics
WIA B HEOCTATOYHOM B HETOJIHOM 00beMe U JIOTTYCKAIOTCS CBOOO/IHO IPUMEHSIET
CTETICHH BIIAJICET: MpOSIBIISIET HEe3HAYHUTENbHbIC MOJTy4eHHbIC HABBIKH, B
METOJIaMH pacuera HE/I0CTATOYHOCTh omnbKHy, MOJIHOM 00beMe
KUHETHYECKUX U BIIaJICHUSI HABBIKAMU HETOYHOCTH, BJIaJICeT HABBIKAMU
TEPMOJHHAMUYECKUX paboThI ¢ METOAMH 3aTpyAHCHUS, paboThl ¢ METOIAMHU
XapaKTePUCTUK pacyeTa KHHETHYECKUX M | YACTHYHO BIIAJICET pacueTa KHHETHYECKIX

1 TCPMOANHAMUYCCKUX
XapaKTepUCTHK
XUMUYECKUX PEAKLU,
pacueTra KOHLEHTpaun
pacTBOpOB U
KOJINYECTB
pearupyromux u
00pa3yronmxcs
BEIIIECTB IO
XMUMHUYECKOMY
YPaBHEHHIO, pacyeTa
noKasaress
KHCJIIOTHOCTH CPEJBbL,
pacuera 1C u
OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX
[IOTEHLIAAJIOB peakLui

8.3.2. MeTtoanka ouieHMBAHMS Pe3y/JIbTATOB MPOMEKYTOYHOM ATTECTALNH
[TokazarensiMu  OLICHMBAHUS KOMIIETCHIIMA HA JTare
aTTeCTallMM 10 JUCHUIUIMHE «XHUMHS SBISIOTCS pe3ybTaThl OOYYECHHS I10
JUCLUTLIAHE.

IIPOMEKYTOUYHOU

OHeHO‘leIﬁ JIUCT pe3yabTaToB Oﬁy‘leHI/IH o ITMCIUIIJINHE
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YpoBeHb
K c(hOpMUPOBAHHOCTH
Ol 3HaHUsA Vmenns HaBrikn KOMITIETCHIINH Ha
KOMIIETCHLIUHU
JTaHHOM 9Tare /
OIICHKA
OCHOBHBIC OTIPENIeNATh METOAaMH pacdera
TTOJIOKCHUS XUMHYECKHE CBONCTBA KHMHETHYECKUX U
COBPEMEHHOI 3JIEMEHTOB U UX TEPMOIMHAMHYCCKH
TEOpUH CTPOEHUS | COCTUHEHHM IO X XapaKTEePUCTUK
aTomMa, XHMHUYECKOM | moyioxkeHuto B [ICO, uX | XMMHUYECKHX
CBSI3U, DHEPTETHKH W | BIMSIHUE HA CHCTEMY, peaxmuii, pacueTa
KUHETUKH HaTpaBJICHUE KOHIICHTPAITHHA
XUMHUYECKHUX XUMHUYECKHX pPacTBOpPOB H
peakuui, B3aUMO/ICHCTBHH, KOJINYECTB
XUMHUYECKOTO KHCJIOTHO-OCHOBHOM pearupyomux u
paBHOBECHS, TEOPUU | XapaKTep CPebl, 00pa3yronmxcst
pPacTBOpPOB, BO3MOHBIE TTOOOYHBIC BEIIECTB 10
AJIEKTPOXUMHH, a | TPOIECCHI XUMHYCCKOMY
TaKkKe OCHOBHBIC | (KOPPO3HOHHBIC U [Ip.) U | YpaBHEHHIO, pacdyera
COCTMHEHUS TIPeICKa3bIBaTh MX MTOKa3aTest
OIIK-4 3JIEMEHTOB, HX | BIMSHHE Ha KHUCJIOTHOCTH CPEJIbI,

KJIacCUPHKAIMIO ¥ | TEXHOJIOTHYECKHH pacueta OIC u
XUMHUYECKHE MPOILIECC, OKPYXKAIOIIYIO | OKUCIUTEIHHO-
TIpeBpaILECHUSI; Cpelly U 4elloBeKa, BOCCTaHOBHTEIIbHBIX
BIMSHUE PA3IMYHBIX | TpeIaraTh CIIOCOOBI MTOTEHIINAJIOB
XUMHYECKHX 3aIUTHI OT HUX, & TAKXKE | peaKiui
COCTMHEHUI Ha | MPUTOTaBINBATH
OpraHU3M YeNIOBEKa | PaCTBOPHI HYKHOM
u OKPYKAIOIIYI0 | KOHIICHTPAINH U
cpeny; MpaBWiIa | OMPEIECNATH €€ JTFOBIM
paboTsI B | JOCTYIHBIM METOJIOM
XUMHUYECKOMH (TuTpOBaHwmE, C
nabopaTopuu TIOMOIIIBIO apeoMeTpa 1

T.1.), 3MepsTh pH

BOJIHBIX PaCTBOPOB

DJICKTPOJINTOB;
OI_IGHKE[ 110 JUCIIUITJIMHC (cpeJ:[Hee apI/I(I)MeTI/ILICCKOC)

OueHka 1m0 JUCUMIUIMHE 3aBUCUT OT YPOBHS  CPOPMHUPOBAHHOCTH
KOMIIETEHIIUM, 3aKpEIVICHHbIX 3a IUCIUIUIMHOW M TMpeJCTaBlIsIeT cOo00il cpelnHee
apuMEeTHUECKOE OT BBICTABICHHBIX OIIEHOK MO OTJEIbHBIM pe3yjbTaraM OOydYeHUs
(3HaHMS, YMEHUS, HABBIKH ).

O1ieHKa «3a4TEHO0» BBICTABJISAETCS, €CIU CpeaHee apu(PpMEeTUIECKOE HAXOIUTCS
B uHTepBajie oT 2,4 10 5,0. OneHka «HE 3a4T€HO» BBICTABISCTCSA, €CIU CpEeHEe
apudmeTuIeckoe HaxoauTcs B uHTepBasie ot 0 10 2,4.

ITpomerxyTounas arrectamus oOydaroImuxcs B ¢GopMe 3a4eT MPOBOIUTCS 10
pe3ynbTaTaM BBIIOJTHEHUS BCEX BHJIOB Yy4eOHOW paloThl, NPETyCMOTPEHHBIX
y4€OHBIM TUIAHOM IO JUCIHIUINHE «XHUMHUS», TIPH dTOM YYHUTHIBAIOTCS PE3yIbTaThI
TEKYILIETO KOHTPOJS yCIeBaeMOCTH B TeueHue cemectpa. OIleHKa CTENeHH
JIOCTUKEHUS 00yYaIOIUMUCS TIAHUPYEMBIX PE3YyJIbTaTOB 00YUYEHHUS MO JUCHUIUIUHE
MPOBOAMUTCS TMpEMNojiaBaTeieM, BEAYIIMM 3aHATUS [0 AUCIUIUIMHE METOJO0M
DKCIIEPTHOM OUEHKHU. [lo uToramMm mNpoOMEXKYyTOYHOM arTecTalud MO JIUCLUUIUIMHE
BBICTABJISICTCS OIICHKA «3aUTCHO», UJIU «HE 3a4TCHOY.
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MIxana
OLICHUBAHUSA

Onucanue

BoinonHensl Bce BuAbl y4eOHOM pabOThI, IPETyCMOTPEHHbIE YUEOHBIM IJIAHOM.
CryneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHH, HABBIKOB IIPUBEJECHHBIM B
TabIuuax IoKaszareiei, omepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHHUIMH,
3auTeHo HaBBIKaMU, [IPUMEHSECT UX B CUTYaLUsX MOBBIIICHHON CII03KHOCTU. [Ipu 3TOM MOryT
ObITh JONYIIEHbl HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJHEHUS Hpu
AQHAJIMTUYECKUX  OIepalusaX, IEepeHoce 3HAHMM M YMEHUHM Ha  HOBBIC,
HECTaHJaPTHBIEC CUTYyallUH.

He BbimonHeHn oauH wiu Gojiee BHUIOB yueOHOW pabOThI, MPEAyCMOTPEHHBIX
yueOHbIM MIaHoM. CTYyIEHT JeMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
YMEHHH, HaBBIKOB MO J3TanaM (ypoBHSAM) C(OpMHPOBAHHOCTH KOMIIETEHIUA,
JIOIYCKAIOTCS 3HAYUTEIbHbIC ONIMOKH, TMPOSBISAETCS OTCYTCTBHE 3HAHUN, YMEHU,
HaBBIKOB T10 pAAY TOKa3aTelled, CTyIeHT UCIBITHIBAET 3HAUUTEIbHBIC 3aTPYAHECHUS
IIpY ONIEPUPOBAHUM 3HAHUSAMM U YMEHHUSAMH IIPH UX IIEPEHOCE HA HOBBIE CUTYaLMH.

He 3auteno

9. DuaexkrpoHHasi nHGOPMANIMOHHO-00pa3oBaTeJbHAsA cpeaa

Kaxnpiii o0ydaronuiics B Te4€HUE BCETO NEPHOIa 00yUYeHHUsT 00eCTIeYMBaeTCsI
WHJIUBUY AJIbHBIM HEOTPaHUYEHHBIM JOCTYIIOM K ANEKTPOHHOMN
nHpopMalimonHooOpa3zoBaTenbHOM cpene Yebokcapckoro HHCTUTYTa ((uiauana)
MOCKOBCKOIO TMOJIUTEXHUYECKOIO YHUBEpPCUTETAa M3 JIO00M TOYKH, B KOTOPOU
UMEEeTCs JIOCTYNl K HH(POPMAlMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn «HHTepHeT»
(mamee — cerb «MHTepHeT»), KaKk Ha TEppUTOpUU (QuiIMana, Tak U BHE ee.
OnexkTpoHHass  MHPOPMAIIMOHHO-OOpa3oBaTelbHAs  Cpela —  COBOKYITHOCTh
WHOOPMAITMOHHBIX M TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTUM, COOTBETCTBYIOIIMX
TEXHOJIOTMYECKUX  CPEJICTB, OOECHeuMBaIOIIMX  OCBOECHHE  OOyYaroIIUMHUCS
00pa30BaTEIbHBIX MPOrpaMM B MOJHOM 00BEME HE3aBHCHUMO OT MECTa HAXOXKJCHUS
O0yJaroIIIXCs DNeKTpOHHAs uH(pOpPMAIMOHHO-00pa3oBaTeIbHas cpena
oOecrieuynBaeT: a) JOCTYIl K y4eOHBIM IUIaHaM, padO4yuM MporpaMMaM JHCLHUILIUH
(Moaynei), TpaKTUK, DSJIEKTPOHHBIM Yy4Ye€OHBIM U3JIaHUAM M DJIEKTPOHHBIM
oOpa3oBaTeiabHbIM pecypcaM, YKa3aHHbIM B pabo4yux MporpaMmax JIUCLMIUIMH
(Monyneit), mpakTuk; 0) popMHUpOBaHUE AIEKTPOHHOIO MOpPT(oIno 00yUaronierocs,
B TOM YHCJI€ COXPAHEHHE €ro padoT M OLEHOK 3a 3TU paloThl; B) (puKcanuio xoaa
0o0pa30oBaTeIbHOrO  MPOIECcCa, pPe3yJbTaTOB MPOMEXKYTOYHOM arrecTallud |
pe3yabTaTOB OCBOCHHUS MPOrpaMMBbl OakanaBpuara; r) NpoBeeHNnEe yUeOHbIX 3aHATHH,
MPOLIETyp OLIEHKH PEe3yJbTaTOB OOYUYEHUs, peaau3alus KOTOPhIX MPEeIyCMOTpEeHa C
NPUMEHEHUEM  JJIEKTPOHHOTO  OOy4YeHHs, JUCTAaHIMOHHBIX 0Opa30BaTeIbHBIX
TEXHOJIOTHI; /1) B3aUMOJEICTBIE MEXy YUaCTHUKaMH 00pa30BaTelbHOr0 MpoIiecca,
B TOM YHCJIE CUHXPOHHOE U (WJIM) ACHHXPOHHOE B3aUMOJEHCTBUS MOCPEACTBOM CETH
«MHaTepHeT». OYHKIIMOHUPOBAHKE MIEKTPOHHON HHPOPMAITMOHHO-00pa30BaTEIIbHON
cpenpl  OOecrneurBaeTcsi COOTBETCTBYIOUIMMH  CpEICTBaMU  HMH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA W  KBanu(ukanued  paOOTHHKOB, €€
UCIIOJIB3YIOIIMX M nojaaepkuBaromux.  DyHKIIMOHMPOBAHUE  BJIEKTPOHHOU
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UH(POPMAIIMOHHO-00Pa30BaTEIbHON  Cpebl  COOTBETCTBYET  3aKOHOJATENIbCTBY
Poccuiickoit ®eneparuu. OcaoBHbIMU cocTaBisommmu DMOC dunmana sBasroTCS:
a) CauT UHCTUTYTA B ceTH WHurepHer, PaCITOI0KEHHBIN 10
aapecy www.polytech?1.ru, https://chebpolytech.ru/ xoTtopsiii ~ obecneunBaer: -
J0CTyll oOydaronmxcst K y4eOHbIM IUIaHaMm, padouyuMM mporpammam JMCLUILINH,
NPaKTUK, K W3JaHUSAM DJIEKTPOHHBIX OUONMOTEYHBIX CHUCTEM, BJIEKTPOHHBIM
MH(OPMAIIMOHHBIM M 00pa3oBaTeNIbHBIM pecypcaM, YKa3aHHbIX B pabodmx
nporpammax (pazaensl caidta «CBelneHus o0 0Opa3oBaTENbHOM OpraHu3alun); -
uHdopMupoBaHre oOydyaroumxcsi 000 BCeX H3MEHEHHUsX Y4eOHOro mpolecca
(HOBOCTHAs JIEHTa caifTa, JICHTa aHOHCOB); - B3aUMOJICHCTBUE MEXY y4YaCTHUKaAMU
o0Opa3oBaTeapbHOT0 Mpoliecca (mojapasuensl caidta «3aaaTh BOIMPOC AUPEKTOPY»); O)
ounMaIbHbIE AIEKTPOHHBIE aJapeca MOAPA3JEICHUA U COTPYAHUKOB HMHCTUTYTa C
Sunekc-nomeroMm (@polytech21.ru (CIMCOK KOHTAKTHBIX JIAHHBIX II0Jpa3AcICHUI
dunmana pasMmenieH Ha odunHaibHOM caite ®Punuana B pasjaene «KOHTaKThI»,
CIUCKA KOHTAKTHBIX OQUIIMATIBHBIX OJEKTPOHHBIX JIAaHHBIX IIperojaBaTesei
pa3MmenieHsl B mnojpasiaenax «Kadeaps») obOecrneunBaroT B3aUMOJICUCTBUE MEXKIY
y4acTHMKaMu 0Opa30BaTEIbHOIO MpOLECcca; B) JIMYHBIM KaOMHET oOydarouierocs
(moptdonuro) (Bxoa B JIMUHBIA KaOUHET pa3MellleH Ha oduimansHoM caiite Ounnana
B paznene  «CTyneHTy»  monpasjaeie  «IJEKTpoHHass  HMHQPOpMAIMOHHO-
oOpa3oBareibHasi Cpela») BKIIOYAEeT B ceOst mopThOIMO CTYNEHTa, AJIEKTPOHHBIE
BEJIOMOCTH, PpEUTHUHI CTYJEHTOB M  o0ecleyuBaer: - (QUKCAlUIO  XOJa
0o0pa30BaTeIbHOTO  MPOIECCa, pPe3yJbTAaTOB MPOMEKYTOYHOM arTecTallud |
PE3yJIBTATOB OCBOEHUSI 00PA30BATENLHBIX MPOTPaMM 00YUaIOITUMUCS,

- hopMUpOBaHUE JICKTPOHHOTO MOPTHOINO 00yUaIOIMIEerocs, B TOM YHCIe C
coxpaHeHHe paboT oOOydYaromierocsi, pereH3W W OIEHOK Ha OSTU paloThl, T)
AJIEKTPOHHBIE OMOJIMOTEKH, BKIIOYAIOIINE 3JIEKTPOHHBIE KATaJOTH, MOJHOTEKCTOBBIC
JOKYMEHThI M 00€CleUYMBAIOUINe JOCTYNl K y4eOHO-METOIWYECKUM MaTepuaiam,
BBIIIYCKHBIM KBaJU(UKAIMOHHBIM paboTtaM U T.1.. YeOoKkcapckoro HHCTUTYTa
(pummana) - «HUPBUC» 1) »saexkrpoHHo-OMOMMoTeuHble cucteMbl (DBC),
BKJIFOYAIOIINE SJICKTPOHHBIA KATaJOT YW MOJTHOTEKCTOBbIE JOKYMEHTHI: - «JIAHDb)» -
www.e.lanbook.com - O6pa3zoBarenbHas mmnatgopma FOpailt -https://urait.ru e)
wiatgpopma uudposoro obpazoBanusi I[loautexa -https:/lms.mospolytech.ru/ x)
cucteMa «AHTUIIaruaT» -https://www.antiplagiat.ru/ 3) cuctemMa 3J€KTPOHHOTO
nokymeHtoobopora DIRECTUM Standard — oGecneunBaeT AOKYMEHTOOOOPOT
mexnay Punuanom u YuuBepcuteroM; u) cucrema «1C VYmpasnenune BY3om
OnextpoHHbld  nekaHaT»  (MOCKOBCKUW  TOJMTEXHUYECKUH  YHUBEPCHUTET)
obOecrieunBaeT (QuUKcalUI0O XoJa 00pa30BaTENBHOIO Mpolecca, Pe3yIbTaToB
IPOMEXKYTOUHOM aTTeCTallud U PE3yJIbTaTOB OCBOCHHS 00pa30oBaTeNIbHBIX MPOTrpaMm
oOyuarommmucsi; k)  cuctema  «POLYTECH — systems»  oOecneuuBaer
MH(OPMAIIMOHHOE,  JOKYMEHTAJIbHOE  aBTOMAaTU3MPOBAHHOE  COINPOBOXKJIECHUE
oOpa3oBareapbHOr0  Ipolecca; Ji) cucteMa  «AOUTYypueHT»  oOecreyuBaeT
JOKYMEHTAJIbHOE  aBTOMATU3UPOBAHHOE  COIMPOBOXKIAEHUE PpaldOThl  MPHUEMHOU
KOMUCCHUHU.

10. IlepeyeHb OCHOBHOM M JONOJHHMTEJNbHON Y4YeOHOH JIMTEPATYpPBHI,
Heo0X0AMMOii 1JIs1 OCBOCHU S TUCITUIITIMHBI
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OcCHOBHas IHUTEpPaTYpa
1. Xumus : yuebnuk nans By3oB / FO. A. Jlebenes, I'. H. danees, A. M.

l'onyGes, B. H. IllanoBan ; mox o6meit pemakmueit . H. ®axneeBa. — 2-¢ usm.,
nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2024. — 431 ¢. — (Bricuee
oOpazoBanue). — ISBN 978-5-534-02453-1. — Tekct : dJIeKTpOHHBIA //
Oobpa3oBartenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536017

2. Xumus 31eMeHToB : yueOHuK aist By30B / J. T. Oranecss, B. A. [Tonkos, JI.

N. Illepbakora, A. K. bpeab. — 2-e¢ wusn., mepepab. u jgomn. — Mocksa :
N3natensctBo FOpaiit, 2025. — 316 ¢. — (Bricmiee o6pa3zoBanue). — ISBN 978-5-
534-16629-3. — Tekct : anexkTpoHHbI // OOpa3oBarenbHas miatdopma FOpaiit

[caiit]. — URL: https://urait.ru/bcode/562645

3. MapteinoBa, T. B. Xumwus : yuyeOHUK U mpakTukym mis By3oB / T. B.
MapteinoBa, M. B. ApramonoBa, E. b. 'ogyHoB ; mox obmei penakmueit T. B.
MapTbeiHOBOI. — 2-€ u31., uctp. u gon. — Mocksa : U3gatensctBo IOpaiit, 2025.
— 368 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-09668-2. — Tekcr :
anekTpoHHbI //  OOpazoBarenbHas tuiatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560130

JlomoTHUTENbHAS IUTEpaTypa

1. Kucenes, FO. M. Xumusi KOOpJAUHAIITMOHHBIX COCAWHEHUM : yYEOHUK M
npaktukyM s By3oB / FO. M. KuceneB. — 2-e u3g. — Mocksa : M3narenscTBo
FOpaiit, 2025. — 747 c. — (Bpicmiee oopazoBanue). — ISBN 978-5-534-13812-2. —
Teker : anextponnbiit // O6pazoBatenbHas 1wuiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/567644

2. Pocun, N. B. Xumus : yueOHUK U npakTuKyM s By3oB / . B. Pocumn, JI.
. Tomuna, C. H. ConoBseB. — Mocksa : M3narensctBo FOpaiit, 2025. — 328 ¢. —
(Beicmiee obOpazoBanne). — ISBN 978-5-534-15973-8. — Tekcr : 2neKTpOHHBIN //
Oo6pazoBatenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/580188

3 Hukonesckuii, A. b. Xumus : yueOHUK M IpakTUKyM ais By3oB / A. b.

Hukonesckuii, A. B. CyBopoB. — 2-e¢ wusn.,, nepepab. m agon. — Mocksa :
N3natensctBo FOpaiit, 2025. — 507 ¢. — (Bricmiee o6pa3zoBanue). — ISBN 978-5-
534-03930-6. — Tekct : anexkTpoHHbI // OOpa3oBarenbHas miaatdopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/560506

Ileproauka

1. 5 komeco : otpacneBoil xypHai. URL: https://Skoleso.ru. - Teker :
BJICKTPOHHBIMN.

2. Bectnuk CuOUPCKOTO TOCYJIapCTBEHHOTO aBTOMOOUIBLHO-TOPOKHOTO
YHUBEPCUTETA : Hayunsrii peLEeH3UPYEMBIN xkypHai. URL:

https://vestnik.sibadi.org/jour/index. - TeKCT : 37€KTPOHHBIIA.
11. IIpodeccuonanbHble 0a3bl JAHHBIX M HH(OPMALMOHHO-CIIPABOYHbBIE

CHCTEMBbI
[TpodeccnonanpHas 6a3a NaHHBIX U Wudopmarnius o npaBe COOCTBEHHOCTH
MH()OPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI (pEKBU3UTHI JOTOBOPA)
Accouuanus nHxeHepHoro oopasosanus Poccun | CoBepieHCTBOBaHUE o0pa3oBaHus U
http://www.ac-raee.ru/ WHXEHEPHOW JeSATeNIbHOCTM BO BCEX HX

NOpOABJICHUAX, OTHOCAIIHUXCA K y‘le6HOMy,
HAay4YHOMY n TCXHOJIOTHYCCKOMY
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[Ipodeccuonanbras 6a3a TaHHBIX U
uHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI

Wupopmanius o npaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

HaIpaBJICHUSM, BKJIIOYast MIPOLIECCHI
MpenoaBaHusl, KOHCYJIbTUPOBaHMS,
WCCIIeIOBaHusl, pa3pabOTKM  MHXKEHEPHBIX

pelieHuid, BKIto4Yass HE(TEra3oByl0 OTpaCb,
TpaHcepa TEXHOJOTHH, OKa3aHUs IIUPOKOTO
CIIEKTpa 00pa3oBaTEeNbHBIX YCIIYT,
obecredyeHnss CBsi3eld C OOIIECTBEHHOCTHIO,
MIPOU3BOJACTBOM, HAYKOM U MHTEIpallid B
MEXTyHapOIHOE Hay4YHO-00pa3oBaTeIbHOE
npocTpancTBO. CBOOOHBIN JOCTYI

Bce 006 aBTOMOOHIBHBIX MapKax

https://proautomarki.ru/kto-izobrel-avtomobil/

OnucaHue UCTOPUH CO3/IaHUS aBTOMOOWIIEH B
mupe U B Poccuu. CBOOOIHBIN TOCTYTT

HcTopus aBTOMOOMIEH
https://autohs.ru/avtomobili/legkovye/istoriya-

razvitiya-avtomobilya-rannie-gody.html

ABTOMOOWIb  BelHMUailiee  U300peTeHHE,
HaBceraa U3MEHUBIIICE 4eJI0BCUECTBO.
HcTopus pa3BuTHsi aBTOMOOHJISI TECHO CBsI3aHa
C BCIIUKUMH HM300peTaTessiIMA U WH)KECHEpaMu.

Ho B ommume oT JApyrux KpyHHBIX
U300peTeHMiH, OpUTHHAIIbHAS uaes
aBTOMOOWJII HE MOXET OBITh MpUIIMCAHA
ONHOMY 4YenoBeKy. Haxg Helt paboramu

MHOKECTBO JIFOJIEN U3 pa3HbIX cTpaH mupa. Ha
3TOM CaiiTe pedyb MOWIET O HayaJlbHOM JTalle
pa3BuTusi aBTOMOOMIIsE. CBOOOIHBIN JOCTYM

Hayunas snektponnas 6ubimoreka Elibrary
http://elibrary.ru/

Hayunas AIIEKTPOHHAS O6ubnanoreka
eLIBRARY.RU - 3TO KpyIHEHIun
poccuiicknii MH(pOPMAITMOHHO-aHATUTHYECKHUMA
noptan B 00OJacTH HAYKH, TEXHOJIOTHUH,
MEAMIIMHBI H1  00pa3oBaHUs, coAepKamui

pedepartbl ¥ TOJHBIE TEKCTHI Ooyiee 26 MITH
HAYYHBIX CTaTe W MyOJIMKalHii, B TOM YHCIe
ANEeKTpOoHHBIC Bepcuu Oonee 5600 poccuiickux
HAYYHO-TEXHUYECKUX >KYPHAJIOB, M3 KOTOPBIX
6osnee 4800 xypHaJOB B OTKPBITOM JOCTYIIE.
CBOOOIHBIN TOCTYII

Tpaxrop.
TEXHUKU
http://i-kiss.ru/rubrika/traktora

Hcropus  pasBurus

TPAKTOPHOU

Tpaktop - 3T0 camoBHXKyIIascs (TyCeHHUYHas
WM KoN€CHas) MallliHa, MpeaHa3HaueHHas
JUIs.  BBIMOJHEHUS  CEJIbCKOXO3SIIICTBEHHBIX,
JOPOKHO-CTPOUTENBHBIX, 3eMJIEPONHBIX,
TPAaHCIOPTHBIX M JIPYTHX paboT B arperare c

HPULETTHBIMH, HaBECHBIMU Win
CTallMOHAPHBIMU MAalllMHAMH, MEXaHU3MaMH U
PUCTIOCOOIEHUSMH.

CnoBo «TPaKTOpP» MIPOUCXOIUT oT
aHrimiickoro cnoBo «track». Tpak - »3TO

OCHOBHOU 3JIEMEHT, M3 KOTOpPOTO COOMpaercs
ryceruia. CBOOOIHBIN JOCTYI

[Ipodeccus nHKEeHEP-MEXAaHUK

WNnxenep-mexanuk (mechanical engineer) —

https://www.profguide.io/professions/ 9TO  CHENHMANUCT, KOTOPBIH  3aHUMAaeTcs
injener_mehanik.html MPOEKTUPOBAHUEM, KOHCTPYUPOBAHUEM U
JKCILTyaTanuen MEXaHUYECKOTO
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[Ipodeccuonanbras 6a3a TaHHBIX U
uHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI

Wupopmanius o npaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

obopyoBaHus, MaIlIiH, anmapaToB B
Pa3IUYHBIX cepax MIPOU3BOJICTBA H
HapOJIHOTO X03s11cTBa. CBOOOHBIN TOCTYII

®denepanbHbIin nopTa «Poccuiickoe
o0pa3oBaHWE» — YHUKAIBHBIH HMHTEpHET-
pecypc B cepe oOpa3oBaHUs U HAYKH.

ExenHeBHO MyOJHMKYyeT caMmble aKTyallbHbBIC
HOBOCTH, aHOHCBI COOBITHH, HH(POPMALIMOHHBIE
MaTepuabl Ui MIMPOKOTO Kpyra 4YHuTaTeseH.

ExenenenbHO Ha mopraie  pa3MEIIAKOTCA
®denepanbHbIN nopTan «Poccuiickoe | SKCKJIIO3UBHBIE  MaTepualibl, HWHTEPBBIO C
oOpa3zoBaHuE» BEAYIIUMH CHEHHAINCTAMUA — MEAaroraMu,
http:/www.edu.ru NICUXOJIOTAMH,  YYEHBIMH, DPETHOPTAXH U
AHAIMTUYECKUE CTAThHU.
UuTaTenu moiaydarT AOCTYN K HOPMATUBHO-
mpaBoBoii 0aze cdepsl 00pa3oBaHHS, OHU
MOTYT TIOJIb30BaThCS CAMBIMHU Pa3JTUYHBIMHU
MOJIE3HBIMU  CEpPBUCAMH — TaKHUMH, Kak
OHJIAH-TECTUPOBAHMUE, OITPOCHI o
aKTyaJIbHbIM TEMaM M T.J.
Coxpaménnoe Opranmsauuon Otpacar, OdunnanbHbIi
Ha3BaHue opranusanuu HO-TIpaBOBast (o0JaacTh .
Ha3BaHMe caiit
dopma J1eITeJIbHOCTH)
Koopnunanus
JeSATETbHOCTH
YJICHOB
Accormarust Accormmarnyn u
SIBIISICTCS MPEACTaBICHUS
Accornuanus HEKOMMEPYECKO 1 3aIUThI UX
Memnylilpoljmmx 51 opraHHEauMef/'I I/IHTI:II)GCOB B hitps://
ACMAII wWww.asmap.ru/
aBTOMOOMJIBHBIX Accomuanus chepe -
index.php
MEPEBO3YHKOB SIBIISICTCS MEPEBO30K
IOPHUITYECKIM IPy30B U
JIUIIOM MaccakupoB B
MEKTYHAPOTHOM
aBTOMOOHIIFHOM
COOOIIeHIH
Poccuiickuii coro3 PCH Oobmepoccuiicka | 3armra o0Immx http://
HWH)XEHEPOB s 00IIIeCTBEHHAS HHTEPECOB U POCCHICKUT-
opraHuzanys JOCTYDKEHHUS COI03-
«Poccuiickuit YCTaBHBIX TEJICH | HHKEHEPOB.pd/
COI03 00BETUHUBIIIIXC
HHXEHEPOB» s TPaXK/IaH,
(mamee OCYIIECTBIISIONT]
HMEHyeMas UX CBOIO
«Coro3») JeSITeTIbHOCTD Ha
SIBIISICTCS TEPPUTOPUH
OCHOBAHHBIM Ha | 0oOJiee IOJIOBHHBI
YIICHCTBE CyOBEKTOB
00I1eCTBEHHBIM Poccutiickoit
00BeTMHEHHUEM, Deneparu
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.. Opranuzaumnon OTtpacib .
Cokpaménnoe OpuunanbHbIA
Haszpanue opranuzauuu HO-IIPABOBas (o0nacTn .
Ha3BaHMe caiit
dopma JeITeJIbHOCTH)
CO3/IaHHBIM B
dhopme
00IIIeCTBEHHOI
OpraHu3anuu
Koopnunarus
MPEANPHHAMATE
JIbCKOU
HexomMmepuecka | aeATENbHOCTH,
. ST OpraHu3anus — | MpPEACTaBICHHE
Acconnanus «Poccuiickue P 1 pel https://
POAL 00beqUHEHNE M 3aIuTa 00IuX
ABTOMOOHJIbHBIE JHIIEPBD» www.asroad.org/
FOPUINYECKUX | MMYIIECTBEHHBIX
JIAIL HHTEPECOB B
obnactu
ABTOMOOMIILHOTO
JINJIEPCTBA
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12. IIporpamMHoe

o0ecrneuenue

(MU EeH3UOHHOE u

CB0OOOIHO

pacmpocTpaHsieMoe), HCHoJIb3yeMoe TPH OCYIIeCTBJIEHHH 00pPa30BaTEeILHOI0

nmpouecca

Aynutopus

[IporpammHuoe obecrieueHne

WNudopmanus o mpase
COOCTBEHHOCTH (PEKBU3UTHI
JI0TOBOpa, HOMEp JINICH3UH U
T.J.)

Ne 1016 Yuebnas
ayJUTOPHUS JIIS
NPOBEICHUS YIeOHBIX
3aHSTHI BCEX BUJIOB,
PEyCMOTPEHHBIX
MPOTrpamMmMoit
OakamaBpuara/
crenuaanurera/
MarucTparypsl,
OCHAIIICHHAs
000pyI0BaHUEM U
TEXHUYCCKUMHU
cpelcTBaMu 00yuyeHus,
COCTaB KOTOPBIX
orpenensercs B pabounx
nporpaMMax JUCIUTUTHH
(Motyneit)

Kabunetr xumumu,
MaTepHUaIOBEICHUS U
IKCILTYaTallMOHHBIX
MaTepHaoB

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcoramesuamMy ot 29.04.14 u
01.09.16 (6eccpounast TUIICH3US )

Kaspersky Endpoint Security
Crangaptasiii Educational
Renewal 2 roga. Band S: 150-249

Howmep nuuensun 2B1E-211224-
064549-2-19382
CyOnmuiieH3nOHHBIN TOTOBOP
No821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Kaspersky Endpoint Security
Pacimmpennsriii Russian Edition.

150-249 Node 2 year Educational
Renewal License
CVYBJIMLEH3MOHHBIN
JJOI'OBOP Ne IITH - 126/2023
or 14.12.2023

Google Chrome CBo0o1HOE pacrpocTpaHsIieMoe
porpaMMHoe oOecrieueHue
(GeccpouHast TUIIEH3MSA)

Gimp CBOOOJTHO PacCIpOCTpaHsIeMOe

MporpaMMHOE 00ecTrieueHue
(6eccpounast TuIIEH3U)

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

HOMeEp JuleH3un-42661846 ot
30.08.2007) ¢ momcornameHusIMu
01 29.04.14 1 01.09.16
(6eccpounast TUIICH3U)

PascalABC

CBOOOJTHO pacipoCTpaHsIeMoe
nporpaMMHoe oOecrieueHue
(GeccpouHast TUIIEH3MS)

Ne 1126 [Tomemenue ams
CaMOCTOSITEIBHON PabOThI
00y4armuxcs

Kaspersky Endpoint Security
Crangapraeii Educational
Renewal 2 rona. Band S: 150-249

Howmep nuuensun 2B1E-211224-
064549-2-19382
CyO0au1eH31OHHBIH JOTOBOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Kaspersky Endpoint Security
Pacmmpennsiii Russian Edition.

150-249 Node 2 year Educational
Renewal License
CVYBJIMLEH3UOHHBIN
JOI'OBOP Ne IITH - 126/2023
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ot 14.12.2023

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcoriamesuamMu ot 29.04.14 n
01.09.16

(6eccpounast TUIICH3U)

AdobeReader

CBOOOJIHO PAacIpOCTpaHIeMOe
MPOrpaMMHOE 0OeCTIeueHHUE
(6eccpounast TUIICH3U)

CIIC I'apant

Horosop Ne 735 480.2233K/20 ot
15.12.2020
Horosop Ne C-007/2024 ot

09.01.2024

Yandex Opaysep

CBOOOJIHO pacmpoCTpaHsIeMoe
MPOrpaMMHOE 00eCTICUeCHHUE
(GeccpouHast TUIIEH3USA)

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

HOMeEp JuleH3un-42661846 ot
30.08.2007) ¢ momcornameHusIMu
01 29.04.14 1 01.09.16
(6eccpounast TUIICH3U)

Zoom CBOOOHO pacIpoCTpaHsIeMoe
MPOrpaMMHOE 00eCTICUeHHE
(GeccpouHast TUIIEH3USA)

AIMP 0TEeYeCTBEHHOE CBOOOIHO

pacmipocTpaHseMoe MPOrpaMMHOE
obecrieuenue (OeccpoyHas
JIUTICH3HS )

13. MaTepuajibHO-TeXHHYECKOE o0ecriedeHue U CIIMIIIMHBI

Tun u HOMCEP IMOMCIICHHUA

[lepeyeHb OCHOBHOTO 00OPYAOBAaHUS M TEXHUUECKUX CPECTB
0o0y4eHus
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VYuebHas ayJuTopus TUTST
NPOBEJCHUST YYEOHBIX 3aHATHH
BCEX BHUOB, NPETYCMOTPEHHBIX
porpamMmoit OakanaBpuata/
crenuanureTa/  MarucTpaTypshl,

OCHAIlIEHHas 00OpYyJOBaHHEM U
ObopynoBaHue: KOMIUIEKT MeOenu 71 y4eOHOTOo mpoIiecca;

TEXHUYECKUMU CpeICcTBaMu
JOCKa yueOHast; CTeH/IbI
0o0y4yeHusi, COCTaB  KOTOPBIX
TexHuueckue cpeicTBa OOyUeHUs: KOMIBIOTEpPHAs TEXHUKA;
onpezensercs B pabounx 9
MyJbTUMEANIHOEe  o0opyaoBaHue  (IPOEKTOp,  HIKpaH);
nporpaMmmax JTUCIUIUTNH
. KOMILJIEKT JJAOOpaTOPHOro 000PY0BAHUS 110 TUCIMILIIMHE
(Mopyneit)
KaOuner XHMUH,
MaTepHaloBEICHHS u

IKCILTYaTallMOHHBIX MaTepHAIIOB
Ne 1016  (YeGokcapsl,  yi.
K.Mapkca, 1.60)

ITomemenune s | O6opynoBaHKe: KOMIUIEKT MeOeu /171l yueOHOro mpolecca;
CaMOCTOSITENIbHOM pabotsl | TexHudyeckue cpeacTBa 0Oy4eHHUs: KOMIBIOTEPHAs TEXHHUKA C
00yyaromuxcs BO3MOXKHOCTBIO ~HOJKIIOUEHHss K cetu «MHTepHeT» u
Ne 1126 (r. Yebokcapsl, yi1. o0ecrieyeHreM JOCTyna B 3JEKTPOHHYI0 HH(POPMAIMOHHO-
K.Mapkca, 60) oOpa3zoBarenpHyI0 cpeny Punuana

14. Meroauvyeckue YyKazaHusi il O00y4awlIerocsi 10 OCBOCHUIO
AUCHHUIITHHBI

Memoouueckue ykazanus 011 3aHAMUN 1EKYUOHHO20 MuUna

B Xxome JeKUMOHHBIX 3aHATHA oOOyuwarolmemycs HEOOXOAMMO BECTU
KOHCIIEKTUPOBaHUE Y4yeOHOro Marepuaia, oOpamaTh BHUMaHHE Ha KaTerOpuH,
(bopMyIMPOBKH, PACKPHIBAIOLINE CONEPKAHNUE TEX WM UHBIX SIBJCHUH U MPOLIECCOB,
Hay4HbIE€ BBIBOJBI U IPAKTUYECKUE PEKOMEHIALINH.

HeoOxonumo 3amaBaTh NPENOABaTEN0 YTOYHSIOIIME BOIPOCHl C LENbIO
YSACHEHMSI TEOPETHUYECKUX IIOJOKEHUM, pa3pelIeHUs] CHOPHBIX  CHUTYalMi.
[lenecooOpa3no gopabarbiBaTh CBOM  KOHCHEKT JIGKIMU, JieJlas B  HEM
COOTBETCTBYIOIIME 3allUCM W3 OCHOBHOM U  JOIIOJHUTEIIBHOM JIMTEpPaTypHl,
PEKOMEHJIOBaHHOM TMpenojaBaTeieM W MPeayCMOTPEHHOM y4ueOHOW mnporpamMmoin
JUCLHUTUIAHBIL.

Memoouueckue ykazanusa Oa:A 3aAHAMUN CEMUHAPCKO20 (RPAKMUYECKO020)
muna.

[TpakTHueckue 3aHATUS MO3BOJSIOT Pa3BUBaTh y 0OYyYarolIErocs TBOPYECKOE
TEOPETUYECKOE MBIIUICHUE, YMEHUE CaMOCTOSTEIbHO H3ydaTb JIMTEPATypYy,
aHaAJIM3UPOBATh NMPAKTUKY; y4aT 4€TKO (POPMYJIMPOBATH MBICIIb, BECTH IUCKYCCHIO, TO
€CTh HMMEIOT WCKJIIOYHTENIBHO BAXXHOE 3HAYEHUE B PA3BUTHM CAMOCTOSITEIBHOIO
MBIIUICHHUS.

[loaroroBka K NpPakTUYECKOMY 3aHATHIO BKJIKOYAeT JBa 3tana. Ha mepeom
sTane oO0ydvarlluics IUIAaHUPYET CBOK CaMOCTOATEIbHYI paldoTy, KOTopas
BKJIIOYAET: YSICHEHHE 3aJlaHhs HAa CaMOCTOSATEIbHYI0 padoTy; moAOOp OCHOBHOW U
JOTIOJTHUTENBHOW  JINTEPATyphbl;  COCTaBJIEHUE IUIaHA paldoTbl, B KOTOPOM
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OINPENEIISIIOTCS OCHOBHBIE ITyHKTHI MPEACTOAIIEN MoAroToBKU. COCTaBICHHE IJIaHA
JTUCHUIUTMHUPYET U MOBBIIIAET OPraHU30BaHHOCTh B paboTe.

Brtopoii 3Tan BKIIIOYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas
HAYMHAETCS C W3Y4YEHUs OCHOBHOW U JIOMOJIHHUTENbHOM JurepaTypel. Ocoboe
BHUMAHHE MPU 3TOM HEOOXOJUMO OOpaTUTh Ha COJEP>KAHHE OCHOBHBIX IMOJOKEHUN
Y BBIBOJIOB, OOBSICHEHUE SIBICHUM U (PAKTOB, YSICHEHHE MPAKTUYECKOTO MPHUIIOKEHUS
paccMaTpUBaEMbIX TEOPETUYECKUX BOMPOCOB. Jlajee clieqyeT MOArOTOBUThH TE3UCHI
JUISL BBICTYIUIEHUH IO BCEM Yy4eOHBIM BONPOCAaM, BBIHOCMMBIM Ha MPAKTHYECKOE
3aHSATHE WM IO TeMe, BHIHECEHHOW Ha AMCKYCCHUIO (KpPYTJBIM CTON), MpOIyMaTh
OpPUMEPHl C IENbI0 OOECIEUYEeHHUS] TECHOM CBSI3M HM3y4aeMOW TEMbl C peallbHOU
KU3HBIO.

['oTOBsICH K MOKJIAMy WM BBICTYIUICHHIO B paMKax HMHTEPAKTUBHOU (HOPMBI
(mucKyccust, KpYTIblid CTOM), MPU HEOOXOUMOCTH CIIeAyeT 00paTUTHCS 3a TIOMOIIIBIO
K [IPENO0/IaBaTEeIo.

Memoouueckue yKkazanusa K camocmoameibHoul pabome.

CamocrosiTenbHass paboTa 0OydaroIerocsi SBJISETCA OCHOBHBIM CpPEJICTBOM
OBJIQJICHUSI YUeOHBIM MaTE€pUaioM BO BPEMs, CBOOOIHOE OT 00s3aTEIbHBIX YUEOHBIX
3ansaTui. CamocTtosTenbHass pabora oOydaromierocs HaJ YCBOCHHEM Y4eOHOIo
MaTepuasia 1o Yy4eOHOM MAMCIMIUIMHE MOXET BBINOJHATHCS B OMOIMOTEKE
YHUBEPCUTETA, yUeOHbIX KaOMHETaX, KOMIIBIOTEPHBIX KJIACCaX, a TAKXKE B JIOMAITHUX
ycnoBusix. CopepkaHue M KOJMYECTBO CaMOCTOSATENbHON paboThl 00ydaromierocs
ornpezensieTcss y4eOHOM MporpaMMol JAUCHMIUIMHBI, METOAMYECKUMHU MaTepuaiaMu,
MPAKTUYECKUMHU 33JJaHUSIMU U YKa3aHUSAMU IPETOo1aBaTesl.

Camocmosamenvuan padoma 6 ayOumopHoe pems MONCem 6KIIOUAMDb .

1) KoHCHEKTHpOBaHUE (COCTaBIEHUE T€3UCOB) JEKIIHII;

2) BBITIOJIHEHUE KOHTPOJBHBIX PadoT;

3) peuienue 3ajaady;

4) paboTy CO CIIpaBOYHON U METOJAUYECKON JIUTEPATYPOI;

5) paboTy ¢ HOpMAaTHUBHBIMH MPABOBBIMU AKTAMMU;

6) BBICTYIUIEHUS C AOKJIAaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATUSX;

7) 3aluTy BBIMOJHEHHBIX PaboT;

8) ydactTue B ONEpaTUBHOM (TEKYIEM) OINpOCe IO OTJCIbHBIM TeMaMm
M3y4aeMoU TUCLIUILIIUHBI;

9) yuactue B coOeceoBaHUSX, ICJIOBBIX (POJEBBIX) Hrpax, AUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOHPEPESHITUSX;

10) yuacTue B TECTUPOBAHUU U JIP.

Camocmosamenvnana padboma 60 6HeayOUMOPHOE 6PEMA MOMCEM COCMOAMDb
u3:

1) moBTOpEeHUs JEKUMOHHOTO MaTepHaa;

2) MOATOTOBKH K MPAKTHYECKHUM 3aHATHUAM;

3) u3ydeHus yuyeOHOU U HayYHOU JTUTEPATYPHI;

4) wW3yuyeHUsT HOPMATUBHBIX NPABOBBIX AaKTOB (B T.4. B 3JEKTPOHHBIX 0Oa3ax
JTAHHBIX);

5) pelieHus 3a/1a4, ¥ UHBIX MPAKTUYECKUX 3aJaHUI

6) TOArOTOBKHU K KOHTPOJIbHBIM paboTam, TECTUPOBAHUIO U T.11.;
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7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSM YCTHBIX JOKIAIOB (COOOIICHMIA);

8) moAroToBKM pedepaTroB, 3CCE W HHBIX HHAWNBUAYAITBHBIX MMHCHhMEHHBIX
paboT 1o 33JaHUI0 TPENOIABATENS;

9) BBINONHEHUS KYPCOBBIX PabOT, MPEyCMOTPEHHBIX YUEOHBIM IUIAHOM;

10) BBINOTHEHUSI BBIMTYCKHBIX KBATM(PUKAIMOHHBIX paboT U JIp.

11) Beienenus Haubosiee CIOXKHBIX M MPOOJIEMHBIX BOMPOCOB MO M3ydaeMOU
TeMe, TOJy4YeHHE Pa3bICHEHU W pPEKOMEHJAM 10 [JaHHBIM BONpPOCAM C
MPenoiaBaTes MU Ha KOHCYJIbTAIMSIX.

12) npoBesieHUsT CaMOKOHTPOJIS IYTeM OTBETOB Ha BOIPOCHI TEKYIEro
KOHTPOJISl 3HaHUM, PEIlIeHUs MPEACTaBICHHBIX B YYEOHO-METOAMUECKUX MaTepuanax
Kadeapsl 3aay, TECTOB, HANMCaHUS PePepaToB M ICCE MO OTACIBbHBIM BOMPOCAM
M3y4a€MOU TEMBI.

Texymmuii KOHTPOJIb OCYIIECTBISETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JTIOKJIaJI0OB, TBOPUYECKUX 3aIaHUM.

B ciydae mpomyckoB 3aHITHI, HAUTMYUS WHIWBHUTyTBHOTO rpadka 00ydIeHHS
U ISl 3aKpEIUICHUS] MPaKTUUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBITh BBIJIaHbI
TUIMOBBIC WHAUBUIyalIbHBIE 3aJlaHUsl, KOTOPbIC JIOJDKHBI OBITh CHAaHBl B
YCTaHOBJICHHBIN MPENOAABATEIIEM CPOK.

15. OcobenHocTH peanu3auvy AMCHUIVIMHBI JJIS WHBAJUAOB H JIHI C
OrpaHMYeHHBIMU BO3MOKHOCTAMMU 3/10POBbSA

OOyueHue Mo NUCUUILIMHE «XHUMHs» WHBAIUAOB U JIMIl C OTpaHUYCHHBIMU
BO3MOXHOCTSIMU 3710poBbs (nanee OB3) ocyiiecTBisieTcs npenogaBaTeieM ¢ yueToM
O0COOEHHOCTEM NCUXO(PU3NYECKOTO Pa3BUTHS, HHAWBUIYAIBHBIX BO3MOXHOCTEH U
COCTOSIHUSI 3/10POBbsI TAKUX O0YUaIOLIUXCA.

JIJist CTyIEHTOB C HapyIICHUSIMU OTIOPHO-ABUTaTenbHoi PyHkimu u ¢ OB3 mo
CIlyXy MNpeIyCMaTpUBAETCS CONPOBOXKACHUE JEKUUA M NPAKTUYECKUX 3aHATUI
MYJIbTUMEIUUHBIMU CPEACTBAMU, Pa3AaTOYHBIM MATEPUATIOM.

Jna crynentoB ¢ OB3 mo 3peHHro npeaycMaTpuBaeTCs NPUMEHEHHE
TEXHUYECKUX CPEICTB YCHIICHHMS OCTATOYHOIO 3pEHMS, a TAKXKE IPELyCMOTpEHA
BO3MOYHOCTb pa3pabOTKU ayAMOMATEPUaIOB.

[To mucuumniauHe «Xumus» OOydYeHHE WHBAJIUAOB U JIMIL C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 3JIOPOBbSI MOYKET OCYUIECTBIIAATBCS KAK B AYJUTOPUH, TaK U C
UCIIOJIb30BAaHUEM  BJICKTPOHHOM  MH(QOPMALMOHHO-00pa30BaTENbHOW  CpEIbl,
00pa30BaTeIbLHOr0 MOpTaia U 3JIEKTPOHHON MOYTHI.
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JIMCT AOIOJIHEHWI 1 USMEHEHUI

paboueit mporpaMmbl JUCITUTIIMHBI

PaGouas mporpaMma IHMCUUILTUHBI pPacCMOTpeHa, OOCYXKIeHa U ojoOpeHa s
ucrioaHeHus B 2025-2026 ydeOHOM Toly Ha 3acenanuu Kadeapsl, IpoTokoa Ne 9 ot
«17» mas 2025r.

Baecennl AOIIOJIHCHNA W HW3MCHCHHUSI B _4YdCTHM 4AKTyaJIu3alluy JIMIICH3WOHHOI'O
IporpaMMHOIO O6€CHC‘I€HI/I6, HCIIO0JB3YCMOC 1npu OCYIIICCTBJICHUHU
06[233OB8,TCJ'H:>HOFO mponecca 1o JaHHOU JUCIHUIIJIMHBI, a TaK K€ COBPEMCHHBLIX
H[}O[l}CCCI/IOH&HBHBIX 0as JAHHBIX W HH{l}O[!MagI/IOHHBIX CIIPABOYHbBIX CHUCTEMAX,

AKTyaJlu3alliiy TEpCcUYHA OCHOBHOM M QIOHOHHHTGHBHOﬁ yqe6H0ﬁ JUTEPATYPEI,
HGO6XO}!HMOI>1 JJIAA OCBOCHUA NHMCITMITIINHBI
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