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1 I_Ie.m, H 3a1a91 OCBOCHUSA JUCIHHUIIJINHBI

Heabo wu3ydeHUs UCIUIUIMHBI «XHUMHSI» SBISCTCS (POPMHPOBAHHUE OCHOBHBIX
MOHATUH, 3HAHUN U YMEHUI M0 XUMUHU, (POPMUPOBAHUE 3HAHUN 00 OOIIMX 3aKOHOMEPHOCTSIX
XUMHUYECKUX PEaKIInil.

3anavuu:

— H3yYCHHE OCHOB COBPEMEHHOTO YUCHUS CTPOCHHUS aTOMa U TEOPUU XUMHUIECKOU CBSI3H;

— H3Y4YEHHE OCHOB YUCHHS O CKOPOCTU XMMHUCCKHX PEaAKIINi, XHMHUUECKOM PaBHOBECHUH,

— H3Y4YEHHE OCHOB YUCHHS 00 dHEPreTUKE XUMHUIECKUX PEaKIni;

— W3y4YCHHE OCHOB COBPEMEHHOU TEOPHH PACTBOPOB,

— W3yYCHHE TCOPUH OKHCIHUTEIHFHO - BOCCTAHOBUTEIBHBIX PEAKIIMA U 3aKOHOB
AIEKTPOXUMUMH;

— H3yYECHHE TEOPETUUYECKUX OCHOB IMPOIIECCOB KOPPO3UU METAIJIOB U METOOB 3aIUTHI
METaJJIOB OT KOPPO3UHU;

— TOKa3aTh POJh XMMHUU B Pa3BUTHH COBPEMEHHOTO €CTECTBO3HAHWS, €€ 3HAYCHHE IS
npoheCCUOHAIBLHOU JIeSITETLHOCTH,

— o0ecreyuTh  BBIMOJHEHWE  OOyYarOmMMHCS  JTabOpaTOpHOTrO  MPaKTHKyMa,
WJUTFOCTPHUPYIOIETO CYITHOCTh U METOJIBI XUMUH;

— MpPUBUTH OOYYAIONIUMCS HaBBIKM TPAMOTHOTO U PAIMOHAIBHOTO OGhOPMIICHUS
BBITIOJIHEHHBIX 3KCIEPUMEHTAIBHBIX pabOT B J1a0OpPaTOPHOM MPAKTUKYME, 00pabOTKU
PE3YIBTATOB IKCIIEPUMEHTA.

2 llepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO TUCIUIIHHE, COOTHECEHHBIX C
IUVIAHMPYEMbIMHU Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeJIbHOM POIrPaAMMBbI

W3ydyeHre MaHHOW TUCIUIUIMHBI HAIPaBJICHO Ha (OPMHUpOBAHUE y OOYYAFOIIMXCS
cienyroliei odmenpodeccuonanbHoi kommereHuu (OIMK-1.1):



2.1 O6menpogeccuoHaIbHble KOMIETEHIMU U HHAUKATOPHI UX T0CTHKEHUS

Kon Kon u HanmMeHOBaHNE MHAMKATOPA IOCTHKEHHS] KOMIIETEeHIIUH
Conep:kanue KOMIETeHIHH
KOMIeETEeHIINH 3HATh | yMeThb BJIAIETh
OIIK-1 Cnioco6en pemars Tunossie | OITK-1.1.

3amauu IpodeccHoHaTBLHOM
JIESTENLHOCTH Ha OCHOBE
3HAaHWM OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U
€CTECTBEHHBIX HAaYK C
MpUMEHCHUEM
nH(pOopMaLMOHHO-
KOMMyHI/IKaIII/IOHHI)IX
TEXHOJIOTUH

HeMOHCTpI/IpyeT 3HAaHUC OCHOBHLIX 3aKOHOB MAaTEMATUYCCKUX, €CTCCTBCHOHAYYHBIX U OGHICHpO(i)eCCI/IOHaHLHHX
JUCHUILINH, HCO6X0£[I/IMBIX JUISL pEIIEHUA TUIIOBBIX 3a/1a4 B obOnactu ArpOMHKEHEPUN

OCHOBHBIE 3aKOHBI XUMHUHU

HpOI/BBOHI/ITB BBIYHCIICHUA C
HCII0JIb30BAaHUEM OCHOBHBIX ITOHATHH 1
3aKOHOB XUMHUH

CoBpeMeHHOIT TepMHUHOJIOTHEH B
o0acTi XUMHAH




3 MecTo JUCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHON MPOrpaMMbl
HucuumnuHa «XHUMHS» OTHOCUTCS K 00s3aTelbHOW dYacTH 00pa3oBaTelbHON

nporpamMmsbl OakajiaBpuara.

4 CTpyKTypa THCHUILTHHBI H pacnpe/iejieHne ee TPYJI0eMKOCTH
(Ha ogHOTO 0OYUaIOIIETOCS])

Bua yuyeOHoii padoThI Beero 3a 1 cemecrp

4acoB 4acoB

1. KonTakTHasi pa6oTa nNpu NpoBeIeHNN YUeOHbIX 3aHATHIA, Beero (Jlex 51,85 51,85

+ Jla6 + IIp + KCP)

B TOM YMCIE!:

Jleximonuble 3ausTus (J1ex) 17,00 17,00

JlaGopartopusie 3austust (J1ab) 34,00 34,00

[Mpaktuueckue 3austus ([Ip) - -

IpoBeneHne KOHCYabTanuit o yueGHoM auctumintae (KCP) 0,85 0,85

2. CamocrosiTesbHast padora, Becero (CP + xonmpoinv) 52,85 55,95

B TOM YMCIE!:

CamocTosTensHas padoTa IpH BHINOIHEHUH pacueTHO-Tpaduieckoil paboThl,
TUIIOBOTO pacyera, pedepaTta, KOHTPOJILHOH paboThl, Icce U Ip. - -
CamocrosiTennpHas paboTa Mpu BHIMOJIHEHHH KYPCOBOi paboThl (mpoekTa) - -
CamocTosTenpHas paboTa Py MOATOTOBKE K 9K3aMEHY 23,7 23,7
CamocTosTenpHasi paboTa MpH MOATOTOBKE K 3a4eTy

ITpoune BUIBI CAMOCTOATENBHOM paboThI (TIOArOTOBKA K JICKIUSM,

71a00paTOPHBIM, IPAKTHYESCKUM 3aHATUSIM) 29,15 29,15
3. KonrakTHasi pa6oTa mpu npoBeAeHNH MPOMEKYTOUHOI aTTecTaluny,

BCEro 3,3 3,3
I'pynmoBbie KOHCYJIBTAIMHU IIEPE]] SK3aMEHOM H C/laua dK3aMeHa 110

juciumnbe (K») 3,3 3,3

Cpaua 3auera no gucuuiuinne (K) - -
3amuTa KypcoBoii pabotsl (mpoekrta) (K) - -
O0masi TPYA0eMKOCTh THCIHILIHHBI B Yacax: 108 108
OG6ast TPYA0eMKOCTh JHCHUILIMHBI B 32Y€THBIX eIMHUIAX: 3 3




5 Conepxanue TUCUUILTHHBI

5.1 Copep:xkanue AUCHMILVIMHBI, CTPYKTYpPHpPOBaHHOe MO TeMaM (pasaeiaam) ¢
YKa3aHHEM OTBEJEHHOI0 HA HUX KOJMYECTBA aKAJAeMHUYECKHUX YaCOB M BHIAOB y4eOHBIX
3aHATHH

E = Buabl yueOHo¥ padoThl U HX TPY/I0€MKOCTh, 4aChI
g HanmeHoBaHue U cofep:kaHue pa3jesa i E KonrakrHast pa6oTa npu CaMOCTOATe b-
g | AuCHMIIMHBI (mepevyeHb TMIAKTHYECKHUX €IMHUIL g" 5 NpoOBEACHUH y3e6m>lx Hast paGoTa
g paccMaTpUBaeMbIX MOATEM, BOIPOCOB) é ; 3aHATHH m g §
o S e OH- S 3
P S % J JP | II3 | KCP | CP Tposth B =
1 |PeaknmoHHas ClIOCOOHOCTE BEIIECTB OIIK-1 | 8,00 | 8,00 - 0,25 8,00 - 24,25
Ocnognvie nousmust U 3aKOHbL CexuomMempuu 2,00 | 4,00 - 0,05 1.00 - 7,05
Cmpoenue amoma. Keanmosomexanuueckue
npeocmaenenus. [lpunyunvt pacnpedenenus 2,00 | 3,00 - 0,10 3,00 - 8,10
2NeKMPOHO8 8 INEKMPOHHOU 000I0UKE AMOMA..
Iepuoouueckasn cucmema snemenmos /[.1. 200 | 05 _ | 005 | 200 _ 4,55
Menoeneesa 6 ceeme meopuu cmpoenus amoma
Xumuueckas cé:3b. 200 | 05 - 0,05 | 2,00 4,55
2 | Xumuueckas TepMOJAMHAMUKA M KHHCTHKA OIIK-1 |4,00 | 400 | - 0,20 | 4,00 - 12,20
Xumuyeckasn kunemuxa 200|400 | - 0,10 | 2,00 - 8,10
DHepeemuxka XumMu4eckux peakyui. 2,00 - - 0,10 | 2,00 - 4,10
3 | XuMH4eCKHE CUCTEMBI OIIK-1 | 5,00 22,00 - 0,40 | 17,15 - 44 55
Pacmeopot snexmporumos. Booopoouwiil nokazameib 200|850 | - 0,20 | 6,00 - 16,70
Dnekmpoxumus 200|850 | - 0,10 | 6,00 - 16,60
Kopposus memannos 1,00 | 500 | - 0,10 | 5,15 - 11,25
Kypcosas pa6ora (mpoexr) - - - - - - - -
IpomexyTounas aTrectanus (IK3aMeH): OIIK-1 - - - - - 23,7 | 27,00
NUTOI'O no gucuMIInHe: - 17,00(34,00| - 0,85 | 29,15 23,7 108

5.2 Pa3jennl MUCHMIUVIMHBI 1O BHIAM AayJAUTOPHOI (KOHTAKTHOI) padoThI M
¢dopmBbI KOHTpOJIA

No No HauMenoBanme Bm]blqueﬁm)lx DopMBbI TEKYLIETO
n/n | cemecTpa pa3iesa TUCHUITHHBI sansuii (b yacax) KOHTPOTi
JI JIP 113 yenesaemocTu!
1 1 PeakmmoHHas criocOOHOCTE BEIECTB 8 8 - PT, K, KP
2 1 XuMH4ecKasi TEpMOJIMHAMUKA U KUHETUKA 4 4 - KP, PT
3 1 XUMHUUECKHE CUCTEMBI 5 22 - PT, 3JIP, U13, KP
HUTOTO: 17 34 - -

IPT —py6Gexnoe Tectuposanue, 3JIP — 3amura nabopatopHsix padot, Kit — xomnoksuym, KP — korTponbHas pabora, UJ13 —
HUHAVMBUYyaJlbHOE JOMAIHEE 3aJaHHE.

8



5.3 JIabopaTopHbie padoThI

Ne Ne HaumeHoBanue Bcero
HanmenoBanme j1adopaTopHbIX padoT
n/m | cemecTpa pa3nesna IMCHMILIHHBI JacoB
1 1 Peaxumonnast cnocodHocTh BemecTB | Texnnka 6e3onacHocTy. Kitacchl HeOpraHuuecKux 2,0
COCIUHEHUIT
2 1 OcHOBHBIE 3aKOHBI XUMUU 2,0
3 1 Ctpoenue aToMa. XuMHUecKasl CBA3b 4,0
4 1 Xumuueckasi TepMOANHAMUKA U KuneTnka XuMUYeCKUX peaxiui 4,0
KHHETHKA
5 1 XUMUYECKUE CUCTEMBL IIpuroroBneHue pacTBopa 3aJaHHON KOHLCHTPaLuu 4,0
6 1 Bogopoansiii mokaszarens. ['uaponaus conei 45
7 1 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITUI 4,0
8 1 lanbBaHMYeckuii aneMeHT. P Hanps>KeHnii MEeTalIoB. 4,5
DIEeKTPOIIH3.
9 1 Kopposust meTamnos. 3ammTa METauioB OT KOPPO3UHU 5,0
UTOro:| 34

6 IlepeueHb yueOHO-MeTOAMYECKOT0 00ecevYeH s JAJIsl CAMOCTOSITEIbHOIH PadoThI
00y4ar0IUXCA M0 JUCHUIINHE
6.1 Buabl camocTosITEIbHOI padoThl ooy4yaromuxcs (CP)

Ne Bcero
Ne cemecTpa HaumenoBaHue pasjaesia JUCUMILIMHBI Buaer CP
n/n JacoB
1 1 PeakimonHast crrocoOHOCTH BEIECTB KoHcriektnpoBaHue MaTepHaioB 4,00
IloaroroBka K TECTUPOBAHUIO 4,00
2 1 Xumudgeckast TepMOJINHAMIKA W KHHETHKA KoHcriektupoBaHme MaTepHuaios,
MOJITOTOBKA K KOHTPOJIBHOM 2,00
pabote
[ToaroToBKa K TECTHPOBAHHIO 2,00
3 1 XHUMUYECKHIE CUCTEMBI IToaroroBka K KOHTPOJBHOI
pabote 4,00
ITonroroBka K 3amure
nabopaTopHbIX paboT 7,15
IToaroroBka K TECTUPOBAHUIO 4,00
BrImonHe e WHAWBU Y ATBHBIX 200
JIOMAIIHUX 3aJaHuN '
CamocronATenbHan paboTta npu NOAroToBKE K 3K3aMeHy 23,7
HUTOI'O:| 52,85




6.2 Metoauueckue yka3anus (JJ1s caMOCTOSITeJIbLHOM padoThi)

I[J'IH CaMOCTOATCIIBHOI'O  HM3YUCHHUA  MATCpHaAJIOB 110 JUCHUIIIMHC «XUMHUSI»
06yqa}0nme<:51 MOI'yT BOCIIOJBb30BAThCA CIICAYIOIIMMH aBTOPCKHMH MCTOINYCCKHMU
YKa3aHUAMU.

XamucroBa W.Jl., PykoBomctBo mo jauci. Xumus [DnekTpoHHBIH pecypc]: mus

OakaaBpoB 1o Hamp. moar. Arpourkenepus / M.JI. Xamucrosa, JI.A. banamosa, Spociagis,
®I'BOY BIIO AI'CXA, 2015, 154c /] Dnexrponnas 6udmmoreka AI'CXA.

7 DoH/1 OLIEHOYHBIX CPEACTB JJIsl MPOBeAeHUs TeKYylIeil U MPOMEeKYTOYHOM aTTecTAlnn
00y4ar0UXCH M0 TUCHUILINHE

DoHJT OIICHOYHBIX CPEJICTB MO JUCIHHUILIMNHE «XUMUSI» — KOMIUICKT METOANYECCKUX U
KOHTPOJIBHO HM3MEPHUTEIBHBIX MAaTepUaNIOB, TMpEIHA3HAYCH JUISI OICHUBAaHWS YPOBHS
chopmupoBannocty komreTeHmr OIMK-1 Ha pa3HBIX cTagusx OOy4YeHUsS Ha COOTBETCTBHE
WHJIUKATOPaM JIOCTIKEHHS KOMITCTCHIIUH.

@DoHJT OICHOYHBIX CPEJICTB BKIOYACT KOHTPOJIbHBIC MaTepUAbl UIS TPOBEICHUS
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOYHOM aTTECTAIMU 110 3aBEPIICHHUIO MTEPUO0Ia
oOyueHus.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OOECICYMBACT OICHUBAHUE XOJa OCBOCHHS
JUCIUILTHHBI U TIPOBOIUTHCS B BUJIC KOMITBIOTEPHOTO MIJIH OJIAHOYHOT'O TECTHPOBAHHUSI.

[TpoMexyTo4yHasi aTTECTAlMs HMECT I[EIbl0 ONpPEACTUTh CTEMEeHb JOCTHIKCHUS
3alUIAHUPOBAHHBIX PE3yJbTATOB OOYYCHHs IO JUCUUIUIMHE 3a ONPEACICHHBIH MEPUO/I
o0yuenwust (1 cemectp) u mpoBoauTcs B popme dk3amena (1 cemectp).

7.1 TlepeyeHb KOMIIETEHIIUI ¢ yKa3aHUeM 3TanoB ux popMupoBaHus B npoiecce
ocsoenusi OIIOII BO

Ne Jrtansl GopMHUPOBAHHSA M IPOBEPKH YPOBHS c()OPMHUPOBAHHOCTH KOMIIETEHINH 110
cemecTpa AMCHUILIMHAM, NPaKTHKaM B npouecce ocsoenusi OIIOII BO
OIIK-1 - J/lemoncmpupyem 3nanue 0CHOBHbIX 3AKOH08 MAMEMAMUYUECKUX, ECINECNEEHOHAYYHBIX U
odwenpoheccuonanbHbIX OUCYUNIUH, HEODXO0OUMBIX OJ1A PeUleHUs MUNOBLIX 3A0ay 6 001acmu
azZpouHIceHepuu
1,2,3,4 ‘MaTeMaTI/IKa

1,2,3 ‘(DI/BI/IKa ‘

1 | Xumus |
6 | Tunpasmnka ‘
| 5 ‘ TemnoTexHuka ’
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Ne Jranbl (POPMUPOBAHUS U NIPOBEPKH YPOBHS ¢ OPMHUPOBAHHOCTH KOMIIETEHIIUI 110

cemecTpa AUCIHUILIHHAM, MPAKTHKaM B nipouecce ocsoenusi OIIOIT BO
2,3 ‘MaTepI/IaJ'IOBeI[CHI/Ie Y TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPHAIIOB
3 \ MeTtposorusi, CTaHAapTU3AIUS U CepTUDUKALINS
2,3 ‘ Nudopmartrka u udpoBbie TEXHOJIOTHH
2 Mexanuka
2 TeopeTrueckas MeXaHHKa
45,6 TexHoJornuecKkre MalMHbl 1 000PYyI0BaHUE
4.5 TpakTopsl U aBTOMOOHITU
45 CelbCKOX034ICTBEHHBIE MAIITHHE]
5,6 MaruHbl 1 000pyI0BaHUE B )KUBOTHOBOJICTBE
5 O3HaKOMHTENbHAS PAaKTHKA (B TOM YKCJIE MTOJyYCHHE IEPBUYHBIX HABBIKOB HAYYHO-
UCCIIeI0BATEIbCKOI PadoThI)
8 ‘BBIHOJ'IHGHI/IG 1 3aI[UTa BBINYCKHOW KBAJIM()UKAIIMOHHOM pabOThI
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A

(opMupoBaHus, ONMCAHUE HIKAJ OLIEHUBAHUS

7.2 Onucanue mnokKa3atejleid W KpUTepHeB OLEHUBAHUA

KOMHeTeHHHﬁ Ha Pa3jimfdHbIX J3Talax HuXx

KomnereHumun Nuaukatop YpoBeHb chOpMHPOBAHHOCTH KOMIETEHIIUA
Oopa3oBaTte/ibHbIE = ™ =
JAOCTH:KEHUSsI TeXHONOMTH ®opma BBICOKHIi cpenHuii HHKe CPe/IHero HU3KMIi
KOMIeTeHIHH OIIEHOYHOT'0 IIKaabl OlleHUBAHUS
Kon Conepixanne (mranmpyembie ¢dopmupoBanus cpencrra u P—— eVIOBICTEODUTEILHO / He
BJICTBOPUTECIbH H BJICTBOPUTEJIbH! H
KOMIeTeHIIMH OT/INYHO / 3a4TEHO xopouro / 3a4TeHo ¥ P YA P
Ppe3yIbTaThl 00yUYeHHs) 32YTEHO 3a4YTEHO
OIIK- | CnocobeH pemarb OIIK-1.1 Jlexuus- TectoBbie
1 THUIIOBBIE 33241 Hemoncmpupyem snanue BU3yaJlH3aLHs, 3a/1aHHs,
OCHOBHBIX 3AKOHO IpoGnemHast nexuusi, | OWICTH HA

npodecCHOHaIbHOM
JesTEeNbHOCTH Ha
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKUX U
€CTECTBEHHBIX HAaYK C
MIPUMEHEHHEM
nH(pOopMannOHHO-
KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHH

MAMemMamu4ecKux,
ecmecmeeHOHAYYHbIX U
00WenpogheccuoHabHbIX
QUCYUnIuH,
HE0OX00UMbIX 015l
peulerus: munoewix
3a0ay 6 obracmu
A2POUHIICEHEPULL.

3uaet. OCHOBHBIE
3aKOHBI XUMUH
YMmeer:
IIpousBonuts
BBIYMCIIEHUS C
HCIIOJIB30BAHUEM
OCHOBHBIX ITOHSITHHA
1 3aKOHOB XHMHMH.
Bnaneer:
CoBpeMeHHOI
TEpPMHUHOJIOTHEN B
00J1aCTH XUMUH

Jlekuusi-nuckyceus

OK3aMC€H

: 3HaeT:
OCHOBHEIE 3aKOHBI
XAMHH

YmeerT..
IIpousBonuts
BBIYMCIIEHUS C
HCI0JIb30BaHUEM
OCHOBHBIX
MMOHATHHN 1
3aKOHOB XUMHH
Brnaneer:
CoBpeMeHHOI
TEPMUHOJIOTHEN B
00J1aCTH XUMHH.
CriocobeH:
[Ipumenurs
OCHOBHBIE 3aKOHBI
XAMHH IS
peLIeHHs] TUTTOBBIX
3a7a4.

3naeT. OCHOBHEIE
3aKOHBI XUMHH..
YMeer:
IIpousBoauth
BBIYHICIICHUS JIJIS
TIPUTOTOBJICHUS
pactBopa 3a7aHHOI
KOHIICHTPAITIH.
Brnaneer:
CoBpeMeHHOI
TEPMUHOJIOTHEN B
00J1aCTH XUMUH.
ITonumaer:
3HayeHHne
OCHOBHBIX 3aKOHOB
XHMHH JUIS
peLIeHHsI TUTTOBBIX
3a1ad4.

. 3HaeT. OCHOBHBIC
3aKOHBI XUMHH..
VYwmeer: [IponzBoautsb
BBIYHCIIEHHS
Pa3IIYHBIX CTIOCO00B
BBIPaKCHHS
KOHIICHTPAIIUH
pacTBOpPOB.

Brnaneer:
CoBpeMeHHOI
TEPMUHOJIOTHEN B
00J1aCTH XUMUH.

He 3naet. OcHOBHEIC
3aKOHBI XUMHUHU

He ymeer:.
IIpousBoauts
BBIYHICIICHUS
Pa3IIYHBIX CTIOCO00B
BBIpa)KEHUS
KOHIIEHTPALIUH
pacTBOpOB

He Bnageer:
CoBpeMeHHOI
TEpPMUHOJIOTHEN B
00J1aCTH XUMUH.




7.3 TunoBble KOHTPOJIbHBIE 3a]aHUsl WM HWHbIE MaTepPUAJIbI, HEOOX0AMMbIe JJIsl

OLlCHKH 3HAHMH, YMEHHWil, HABBIKOB, XapaKTepHU3YIIUX I3Tanbl (opMUpOBaHMA
KOMIIeTEHIIUI1 B IIpoLecce 0CBOeHHUs 00pa3oBaTeIbHONH IPOrpaMMbl

7.3.1 TunoBble 3aJaHusi IS NPOBeJAeHHs] TEKYIIEr0o KOHTPOJSA M PYOeKHOro

TECTUPOBAHUSA

o s w =

~

10.

11.

12.

13.

14.

15.

16.

17.
18.

Ilpumepul 6onpocos 014 3auiumel 1a00PAMOPHBIX padOM.

Yrto Takoe pacTBOPHI?

Yro Takoe pacTBOpuMOCTh? Kakas CyImiecTByeT 3aBHCHMOCTh MEXKIYy H3MEHEHUEM
TEMIIEPATypPbl U PACTBOPUMOCTBIO TBEPIBIX TEN?

UYrto Takoe nepeHachlleHHbIe pacTBOPhI? Kak ux rotoBsT?

Yro Takoe kpucramumzanusi? E€ npaktuyeckoe 3HaueHue?

Kakass 3aBHCHMOCTH CYIIECTBYET MEXKIY IUIOTHOCTBIO pacTBOpa W COACpKaHHUEM
MacCOBOM JOJM PACTBOPEHHOTO BEIIecTBa?

B uéM oTiimure KOHIIEHTPUPOBAHHBIX M pa30aBICHHBIX PACTBOPOB?

Kaxkwne criocoObl BeIpaKeHUsT KOHIIEHTPAITUHN BbI 3HAETE?

Kakas cBsi3p Mex)Iy MOJSPHOCTBIO M COJIEPKAHMEM MAaCCOBOM JIOJHA PACTBOPEHHOIO
BeIIeCTBa?

UYTto Ha3bIBAECTCSI HOHHBIM MIPOU3BEACHIEM BOIbI? UeMy paBHO ero 3HaueHue npu 22°C?
C OMOIIIBIO KaKKMX TOKa3aTesIeH MOKHO 0XapaKTePH30BaTh KUCIOTHOCTH (IIETOYHOCTh)
pacTBopa?

Kaxue BemecTBa Ha3bIBAIOTCS MHAMKATOpaMu? UTO Ha3bIBAETCS MHTEPBAJIOM MEPEX0/1a
HUHIUKaTOpa?

OmnpenenuTh KOHIIEHTPAIMIO HWOHOB BOJOPOAa M THAPOKCHIa B pacTtBope. a) pH
KoTOporo paseH 6,2; 6) pOH xotoporo paseH 5. Ykakute cpeay pacTBopa.

BeraucianTe KOHIEHTpamuio HOHOB Bojopoaa m pH mms 0,5 momsproro pacTtBopa
COJITHOW KHCJIOTBI, €CJIH KaXYyIascsl CTENEHb TUCCOIMAIIUN COJITHOW KUCJIOTHI B 3TOM
pactBope 85%. Ortser: 0,425 mons/n; 0,37.

Yrto Ha3pIBaeTCs THAPOJIM30M COJICH? B Kakux ciaydasx ImpH THIPOJIH3e 00pa3yroTcs: a)
KHCJIbIE coyd; 0) ocHOBHBIE coyn? [losicHUTE Ha MpUMepax.

Harmmmcate MONEKyJSIpHBIE W MOJIEKYISPHO-UOHHBIC YpPaBHEHHUS PEaKIUH THIPOJIN3a
cneayromux comeit: Na;SOs; NaCN; KCI; NH4NO3; Fex(SOg)s; K3PO4; CH3COONa.
KaxoBa peaxiius cpenpl pacTBOpa B KaXKI0M Cirydae?

Uro nazeiBaercs OydepHbiM pacTBopoM? [losicHute Mexanusm OydepHoro neicTBust Ha
puMepax aMMHUAYHOTO U arleTaTHOro Oyhepos.

[TonsiTHA CTETIEHNU OKUCTIEHUS U BaJICHTHOCTH JIEMEHTA.

Kakne peakiuu Ha3bIBAIOTCS OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIMU? WX  BUJIBL
[IpuBecTu mpuMepsl.
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19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

Baknenimme BeliecTBa OKHCIWTEIM M BOCCTAaHOBHUTENH. BelllecTtBa ¢ OKHCIUTEIBHO-
BOCCTAQHOBUTEIBHOM JBOMCTBEHHOCTHIO.

[Iponiecchl OKHCIIEHUSI W BOCCTAHOBJIEHHUSA. OJJIEKTPOHHBIE U 3JIECKTPOHHO-MOHHBIE
YPaBHEHHS TPOLECCOB OKUCIIEHUS U BOCCTAHOBJICHMUSI.

[TociienoBaTENbHOCTh COCTABICHUS YPABHEHHN OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKLU.

[ToHsiTHE 3JIEKTPOAHOTO M OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TTOTEHIINAJIA BEIIECTB.
OJIC peakuuu. HanpaBieHne OKUCIUTEILHO-BOCCTAHOBUTEIIBHOM pEaKIIUU.

Kak u3MeHsI0TCSl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB B MpeaeIax
nepuoa, rpynimsl nepuoanydeckoit cucremsl /.M. Menaeneena?

Kaxk onpenennts MOIsIpHBIE MAaCChl 5KBUBAJIEHTOB OKUCIUTENSI 1 BOCCTAHOBUTEIISA?

UTto Ha3bIBaETCS JICKTPOIHBIM IMOTCHIIMATIOM MeTasuia?

Kaxkwe a5ekTpo iHbIe TOTEHITHAIBI HAa3bIBAIOTCS CTaHAAPTHRIMHU? Kak UX omnpenensoT?
VYpasuenue HepHcra.

Kakue ycTpoiicTBa Ha3bIBalOTCA TalbBaHUYECKUMHU dJeMeHTamMu? Kakoil s1mekTpos B
rajJbBaHUYECKOM DJIEMEHTE SIBJISICTCSI KATOIOM, aHOJIOM?

Kak cocTraButh cxeMy raJibBAHU4ECKOTO 3JIEMEHTA U BBIUUCIUTH J/]C raapBaHUYECKOro
sJeMeHTa?

UYro HaspIBaeTcs Kopposuen metamuioB? Buasl kopposun. K kakuMm u3 HEX OTHOCHUTCS
ra3oBasi KOppPO3Hs?

K kxakomy By KOpPpO3WH OTHOCHTCS 0Opa3oBaHHWE Ha MOBEPXHOCTH MEIU €€ OKCHa
IIpU HarpeBaHUM U PKaBUYMHA Ha BO3IyXe?

Kakue mMeTanisl B MEKPOTaabBaHUYECKUX dJieMeHTax (Mapax) Ha3bIBalOTCS aHOAHBIMU U
KaTOIHBIMU?

Kaxkoe »xene30 koppo3upyeT ObICTpee — HaXOoIsIIIeecsl B KOHTAKTE ¢ 0JIOBOM HJIH MEJbI0?
OTtBet 06OCHYHTE.

Kak mnporekaer koppo3us B Cllyda€ TOBPEKICHUS TMOBEPXHOCTHOTO  CJIOS
OIIMHKOBAHHOT'O W HUKEIMPOBAHHOTO JKeJie3a MPU UX KOHTAKTE C BOJAON?

CnocoObI 3alUThl METAJIJIOB OT KOPPO3UH, UX CYIIIHOCTb.

[IporexTopHas 1 KaToAHAs 3alMTa METAJUIOB OT KOPPO3UH, MTOSACHUTH HAa TPUMEPAX.

Ilpumepvl mecmogvix 3a0anuii 014 NPOBEOCHU MEKYULec0 KOHMPOJIA U PYOeHcHO20

mecmupo6aHun.

3aganme 1  CkoybKO TpaMMOB HUTpaTa KaJus HY>KHO Juts ipurotosiieHus: 250 r 6%-Horo

pacTBOpa?
a) 20r; 0) 15; B) 25T.

3ananme 2 Maccogas nois (%) cyiabdara kaaus B pacTBope, morydeHHoM u3 220 MIT BOJIbI

1 30 r K,SOq4, paBHa:
a) 12 %; 6) 14 %; B) 18 %.
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3ananue 3 [Ipu 06pa30BaHUH ralbBAHUYECKOTO DJIEMEHTA C HCIIOIb30BAaHHEM HHKEIIEBOTO
SIIEKTPOA B KAYECTBE aHOJA, KATOAOM MOKET OBITh. ..
a) Cu; 0) Fe; B) Zn.

3ananne 4 [Ipu 0Opa30BaHUH ralbBAHUYECKOIO 3JICMEHTA C HCIOIb30BAHUEM IIHHKOBOT'O
SIIEKTPOJA B KAYECTBE aHOJA, KATOAOM MOXKET OBITh. ..
a) Al; 0) Cu; B) Ca.

3ananme 5 [Ipu 0Opa3oBaHUM ralbBAHUYECKOIO 3JIEMEHTA C UCIIOIh30BAHUEM JKEIIE3HOTO
9JIEKTPOJIa B KAYECTBE aHOa, KaTOAOM MOKET ObITh... a) ZN; 6) Ni; B) Al.

3apanne 6  UYto 0OpasyeTcs Ha KaToje U aHOJIE IPHU dJIeKTpoin3e pactBopa KBr?
a) K, Hy, Bry; 6) H,, KOH, Br»; B) K, H, KOH,, HBr.

Ilpumeput 6onpocos k konnokeuymy «Cmpoenue geuiecmea»

1. Teopus ctpoenus siapa aroma MBanenko u 'anona. Hyknonsl, ux xapakrepuctuka. CBs3b
Yy CJIa HyKIIOHOB C IIOJIOKEHHUEM JJIEMEHTA B IIEPUONYECKON CUCTEME.
2. N3oTombl u n306apel. [losicHUTh Ha mpuMepe.
3. KBanToBas teopus [1nanka. YpaBHenue DiHIITEHHA.
4. Ypasuenue Jlyu e bpoitns, ero 3HaueHue.
5. OCHOBHBIE MOJOXKEHHS BOJHOBOW MEXaHHUKHU. KOPITYCKYJISIPHO-BOJIHOBOM Jyallu3M,
npuHUUN HeomnpeaenéHHoctu ['eitzenOepra, ypaBHenue IllpenunHrepa, ero TpakToBKa u
Ha3HAYECHUE.
6. KBantoBbie uncina, nx (pu3nuecKkuil CMBICT ¥ 3HAUYCHUE.
7. Ilonstre 00 >JIEKTPOHHOM 00JlaKe KBAaHTOBO-MEXAHWYECKOM MOJENH 3JIEKTPOHA, (POpMBI
AIIEKTPOHHBIX 00JIAKOB.
8. IlpuHuunbl pacnpenesneHus 3JEKTPOHOB B 3JIEKTPOHHOW O0OJOYKE aTOMOB. IPUHLIHUII
«3anpeta» Ilaynu, mpuHIMI HauMeHbIneW sHepruu, mnpaBwio XyHaa (['yHma), mpaBuiio
KieukoBckoro.
9. DnexkTpoHHbIe U rpaduyeckre HGOpMyIbI CTPYKTYpP aToMOB. [IpuBecTu npumepsl.
10. KonuuecTBeHHbIE XapaKTEPUCTUKH HEUTpaldbHBIX aTOMOB, COCTOSHHE aTOMOB B
MOJIEKYJIE. DHEPIUsl NOHU3ALUH, DHEPTUs CPOACTBA K HIEKTPOHY, DIEKTPOOTPULATEIBHOCTb.
@akTOpBbl, BIUSAIONIME HA UX BEJIMYHMHBL. 3AKOHOMEPHOCTH MX U3MEHEHUS B MEPUOINYECKON
cucrteme .M. Menaeneena.
11. Crpykrypa nepuomuueckoit cucrembl J[.MI. MeHaeneeBa: nepuobl M TPYIIIIHI,
MOATPYNIbI 3JIEMEHTOB. OOBSICHUTE YUCIO CTPYKTYPHBIX COCTABIIAIONIMX CHUCTEMbBI C TOUKU
3pEHUS CTPOEHUS ATOMOB.
12. Ilepnonuueckuii 3aKOH U nepuoanyeckas cucreMa sneMentoB [[.M. Menneneesa B cBete
TEOPUU CTPOEHUS aTOMOB. DUZNYECKUI CMBICH MIEPHOIUYECKOTO 3aKOHA.
13. 3aKOHOMEpPHOCTHM H3MEHEHHUS CBOWCTB B MEPUOAMYECKONW CHUCTEME C TOYKH 3pPEHUS
CTPOEHUS aTOMOB. BTOpHYHasA NEPUOIUIHOCTb.
14. ®usnueckuil cMbIC HOMEpa Mepuoda W TPyNIbl ¢ TOYKH 3PEHHS] CTPOCHHSI aTOMOB.
Jlenenue rpynnsl Ha MOArPYIIIIbL.
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15. CemeiicTBa S-, p-, d-, f-onemMeHTOB, pacnojokeHHe UX B nepuoandeckoit cucreme J[.M.
Meneneena.

16. IlapameTpbl XMMHYECKOW CBS3M. IJIMHA CBS3U, DHEPTUS CBS3H, TOJSIPHOCTH CBS3H,
KPaTHOCTh CBSI3H.

17. Meton BaneHTHBIX cBsizelr (BC). OOpa3oBanue XuUMHYECKOW CBs3H. KadecTBEHHBIN
aHanu3 pacuy€Ta U3MEHEHUS] MOTEHIMAbHOW SHEPTUU CHUCTEMBbI MpPHU COJIUKEHUH aTOMOB
BOJIOpOAA.

18. CpoiicTBa XUMHUUYECKOM CBSI3U: HACKIIIIAEMOCTh, HAITPABJIEHHOCTD, MOJISPU3YEMOCTb.

19. Tumnbpl XUMHYECKOM CBSI3U: G- U T-CBSA3HU. JIOHOPHO-aKIIENTOPHBIM MEXaHNU3M 00pa30BaHUs
KOBAJICHTHOM CcBsI3u. Onipenienienre BajieHTHOCTU 1o metoay BC.

20. SlBnenue ruOpuau3aIuU SJICKTPOHHBIX OOJAKOB, THUIBI THOpUIM3AIMA U TEOMETPHUS
MOJIEKY!I.

21. IlonsapHOCTh KOBaJIGHTHOU CBsA3HU. J{UTOIbHBIN MOMEHT. D(PHEKTUBHBIC 3apsJIbl ATOMOB H
MoJieky. [Tonsipabie U HenoJisipHbIe MOJIeKYJbl. MoHHas cBsi3b. CBOMCTBA MOHHOM CBSI3H.

22. MexMonekynspHoe — B3aumopeiictBue.  OpHEHTAlMOHHOE, HMHAYKIMOHHOE U
JTUCTIEPCUOHHOE B3aUMOJECHCTBHE.

23. Bogoponnas cBsizb. buonmornyeckast posib BOIOPOAHOM CBSI3U. XapaKTEPUCTUKA BEIIECTB
C Pa3IUYHBIM TUIIOM XUMUYECKOU CBS3H.

24. MeTtamnyeckasi CBS3b.

Ilpumepst 3a0au Kk ayoumopHvimM KOHMPOIbHBIM PAOOmMAmM

Ilpumep 1. Berauciutb MOJISIPHOCTD, HOPMAJIBHOCTh, MOJISLITLHOCTE U TUTP 20%-T0 pacTBOpa
cynbgara xenesa (1), mioraocts kotoporo p = 1,21 r/em®.

Hpumep 2. 1o xakoro 06b6éMa HykHO pa30asuth 15 cm® 14%-Horo pactBopa HUTpaTa Kaaus
mwioTHOCTEIO 1,09 r/cm®, uro0s! mosyunts 0,5 H. pacTBOpa?

Ilpumep 3. Bo CKOIBKO pa3 yBETUIUTCS CKOPOCTh TOMOTEHHOM PeaKIiuu

A+2B = AB; npu yBeMYeHNHN KOHIIEHTPAIIMA 000X UCXOHBIX BEIIECTB B /IBa pa3a?
Ilpumep 4. Bo CKOJIBKO pa3 clieAyeT YBEINIUTh KOHIIEHTpalnto okcuaa yrieponaa (1) B
cucteme 2CO = CO; + C, 9T00BI CKOPOCTH pEaKINU yBEINYUIACH B 4 paza?

Ilpumep 5. Bo ckonpko pa3 yBenuuutcsi ckopocTh peaknuu 2C + O, = 2CO

MIPH YBEJIMUEHUH MapIUAIbHOTO AaBlIEHUs KUCIopoa B 3 pa3a?

Ilpumep 6. Ha ckonbKO TPaycoB CIeAyeT MOBBICUTH TEMIIEPATYPY CUCTEMBI, YTOObI
CKOPOCTb MPOTEKaromiel B Hel peakiuu Bo3pocia B 30 pa3, eciii TeMiiepaTypHbIi
koadurment y = 2,57?

Ilpumep 7. B cucreme CO + Cl,; = COC1; ycTaHOBUTH CIEAYIOIINE PABHOBECHBIE
kouuenTpanuu: [Cl,] = 0,3 mons/i, [CO] = 0,2 mons/a, [COCL;] = 1,2 mons/n1. Beranuciautsb
KOHCTAHTY PaBHOBECHSI CUCTEM U HadallbHbIe (MCXOHBIC) KOHIICHTPAIIMK XJI0pa U OKCH/Ia
yraepona (I1). ®ocrena (COCL,) B ucxoaHoM cMecH He ObLIO.
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Ilpumep 8. Borunicnute pH pacTBopa, KOHIIEHTpaIKs KATUOHOB BOJIOPOAA B KOTOPOM
cocraBisieT 5,2*10° moms/m.

Ilpumep 9. BorunicnuTe KOHIIEHTPAIMIO KATHOHOB BOJIOPOA U TUIPOKCHU I-aHUOHOB B
pactBope, eciu ero pH = 8,3.

Hpumep 10. Berauciure pH pacTBopa ruApoKcHaa Kanus KoHuenTpammei 2,4*10~2 mons/m.
Ilpumep 11. Beruuciute pH 0,1 M pacTtBopa yKCyCHOM KHUCIOTHI.

Ilpumep 12. Hannimute XuMUYECKYI0 GOPMYITy TOM U3 Ha3BaHHBIX COJICH, B BOJHOM
pacTBope KOTopoi (¢eHoTargenH OeCBETEH: CyIb(PUT HATPHsl, XJIOPUJ aMMOHHUS, KapOOHAT
KaJIusl, IMaHu]] KaJus.

Ilpumep 13. Beiuncnure KOHCTaHTY TUIPOIN3a KapOoHaTa HATPUsI 110 IEPBOM CTYIICHHU.
Ilpumep 14. Beiuucnure crenens ruaponnsa unanuaa Hatpus B 0,1 M pactsope.

Ilpumep 15. CocTaBUTh ypaBHEHUE PEAKIIUH 10 CXEME!

KMnO, + H,SO4 + KNO, — MnSO,4 + KNO3 + ...

Ilpumep 16. Beruuciaute MOJISIPHYIO MAacCy SKBUBAJICHTA OKUCIIUTENS B PEAKIINU

KMnO; + H,SO4 + KNO, - MnSO, + KNO3 + ...

Ilpumep 17. Beiuuciante MOJISIpHYIO MacCy 3KBUBAJIEHTa BOCCTAHOBUTENS B pEaKLIUU
KMnO, + H,SO,4 + KNO, — MnSO4 + KNO3 + ...

Ilpumep 18. Beraucnure D/[C nns peakin

KMnQO, + H,SO, + KNO, - MnSO4 + KNO3 + ...

Ilpumep 19. BpIuuCINUTD 3JIEKTPOAHBIN MOTEHIMAI 3JIEKTPOJA U3 METAIUIMYECKOTO IIMHKA,
norpyxenHoro B 0,03 M pactBop HUTpaTa LIMHKA.

Ilpumep 20. BerauciauTh 3IEKTPOAHBIN MOTEHITMAI TUTATUHOBOTO 3JEKTPOAA, OTPYKEHHOTO
B pacTBOp, coaepkanimii xaopun xenesa (1) ¢ konnenrparwmeii 0,01 M u xmopun xemnesa
(1) ¢ konuenTpanueii 0,02 M.

Ilpumep 21. BerauciauTh 3IEKTPOAHBIN MOTEHITMAI TUTATUHOBOTO 3JIEKTPOAA, TOTPYKEHHOTO
B pactBop, coaepxkanmii 0,01M xnopuna mapranma (I1), 0,02 M nepmanranara xaius u

pH =4,

Ilpumep 22. BoraucauTh TOTEHIIMAT BOAOPOIHOTO dJekTpoa mpu pH = 5.

Ipumep 23. I'anbBaHUYECKUIM DJIEMEHT COCTOUT U3 METAJUTMUECKOTO IIMHKA, TIOTPY>KEHHOTO B
0,1 M pactBOop HUTpATa IUHKA, U METAJUTMYECKOTO cepedpa, morpyxenHoro B 0,01 M
pactBop HUTpaTa cepedpa. Beruucnute 3/]C sanemenTa, HanucaTh ypaBHEHUS JIEKTPOIHBIX
IIPOLIECCOB, COCTABUTB CXEMY 3JIEMEHTA.

Ilpumep 24. I'anbBaHUYCCKUI DJIEMEHT COCTOMUT M3 3JICKTPOJOB OJTHOTO M TOTO K€ MeTajia —
MarHus, 3JIEKTPOJIMUTHI — PaCTBOP CcyJb(dara MarHus pazubeix konuenrpauuii — 0,1 M u 0,001
M. Beruncnuts 9J[C raabBaHMUECKOro 3JIEMEHTa, HATMCATh YPABHEHUS 3JIEKTPOAHBIX
MPOIIECCOB, COCTABUTH CXEMY AJIEMEHTA.

Ilpumep 25. I'anbBaHUYECKUM 3JIEMEHT COCTOUT U3 MOJIY3JIEMEHTOB CJIETYIOLIEro COCTaBa!
1) snextpoaut: KMnOg, H,SO4, MNSO4; MaTepuan 31eKTpoja — IUIaTHHA,

2) anextponuT. FeSOg, Fey(SO4)s; MaTepuan a5ekTpoia — MIaTHHA.
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Berancnute 3J1C ranhbBaHUYECKOTO JIEMEHTa B CTAHIAPTHBIX YCIOBUSX, HAITUCATh
YpaBHEHUS AJIEKTPOIHBIX MPOIIECCOB, COCTABUTH CXEMY JIEMEHTA; BEIYMCIUTh KOHCTAHTY
PaBHOBECHSI OKUCITUTEILHO-BOCCTAHOBUTEIBHON PEAKITNHT, TPOTEKAIOIIEH B 3TOM JJIEMEHTE.
Ilpumep 26. Kakas u3 peakiuii 0y1eT OCYIIECTBIATHCS B TaJJbBAHMYECKOM JJIEMEHTE!

Hg + 2FeCl;«>2FeCl, + HgClI,?

B®dl O®d2 Bd2 O0Od1

Ilpumep 27. CocTaBUTh ypaBHEHUS TPOIIECCOB, MPOTEKAIOIINX MPHU JICKTPOIU3E BOTHOTO
pacTBopa XJIOpHIa MEU C MHEPTHBIMU JICKTPOIaMH.

Ilpumep 28. CoctaBUTh ypaBHEHHUS MIPOIIECCOB, MPOTEKAIOIINX MPH IIIEKTPOIN3E BOTHOTO
pacTBopa XJIOpUAa MEU C METHBIM aHOJIOM.

Ilpumep 29. CocTaBUTh ypaBHEHUS MTPOIIECCOB, MPOTEKAIOIINX P IIIEKTPOIIN3€E BOJTHOTO
pacTBopa cyibdaTa Kalus ¢ MHEPTHBIMH 3JICKTPOaMH. BEIYUCIUTE MacCy pa3ioKUBIICHCS
BOJIbI ¥ 00BEM BBIICITMBIIUXCS KACIOPOAa U BOJ0poa (YCIOBHS HOPMaJIbHBIC) MIPH
MIPOMYCKaHUM TOKa cujioi 8A B TeueHue 1,5 yacos.

Ilpumep 30. CocTaBUTh ypaBHEHUS TPOIIECCOB, MPOTEKAIOIINX P JICKTPOTINU3E BOTHOTO
pacTBOpa HATpaTa cepedpa ¢ HHEPTHBIMU JIeKTpoaaMu. Kakol CHJIbI TOK JOJKEH OBITH
WCITOJIB30BaH IS TOTO, YTOOBI BBIJICIUTH M3 pacTBopa coyim cepedpo maccoit 10,8 r3a 6
MUHYT?

Ilpumep 31. Kene3o HaX0AUTCS B KOHTAKTE C MeAbI0. Kakoil n3 MeTamwioB Oy1eT OKHUCIIATHCS
IIPY KOPPO3HH, €CIIM 3Ta Mapa MeTajuIoB nomajeT B kuciyio cpexy (HCI)? daiite cxemy
o0pa3yrolerocs mpy TOM rajJbBaHUYECKOro dJeMeHTa, paccuutaiite 3/1C, Hanumure
ypaBHEHUS JIEKTPOAHBIX MIPOIECCOB B HIOHHOM BHUJIE, COCTABbTE HOHHOE U MOJIEKYJISIPHOE
ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIMK MPU pabOTE TaHHOTO
KOPPO3UOHHOTO TaIbBAHUYECKOTO AJIEMEHTA.

Ilpumep 32. AnroMUHUN HAXOJUTCS B KOHTAKTE C JKEJIE30M B Cpejie HEUTPaIbHOTO
anektposnuta (NaCl). CocraBbTe cxemMy rajJbBaHUYECKOTO 3JIEMEHTa, 00pa3yroIIerocs mpu
stoM. Paccuuraiite 9J1C u u3menenue cBo06o1HOM 3Heprun ['mb0ca B cTaHAapTHBIX
ycioBusax (AG°298) mis atoro amemenTa. CKOJIBKO TPaMMOB METaJLIa OKUCIIHTCS 3a 55 ¢
paboTHI 3TOTO AJIEMEHTA, TAIOIIETO TOK CHIIOHN 6 A.

Ilpumep 33. CTEHKH CTATLHOTO KOTJIa 3alHMIIECHBI OT KOPPO3UH 10 METOY MPOTEeKTOpa. B
KadecTBe MaTepuraja MpoTEKTOpa UCIOIb30BANIN TUTATHHY, MarHuii, BACMYT, 0JIOBO. B kakom
ClTydae 3aluTa Mpor3BeicHa MPAaBUIIHHO?

Ilpumepvt munoswvix uHOUBUOYATLHBIX OOMAUHUX 3A0AHUTL
Ilpumep 1. Berauciutb MOJISIPHOCTD, HOPMAJIBHOCTh, MOJISITLHOCTE M TUTP 20%-T0 pacTBOpa
cynbgara xenesa (1), mioraocts kotoporo p = 1,21 r/em®.

Hpumep 2. 1o xakoro 06b&Ma HykHO pa30asuth 15 cm® 14%-Horo pactBopa HUTpaTa Kaaus
mwioTHOCTBIO 1,09 r/cm?, uroOs! mosyunts 0,5 H. pacTBOpa
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7.3.2 TumnoBble 3agaHusl /AJsi TPOBeJeHUs] IPOMEKYTOUHOHl AaTTecTAlUM

(3x3ameHa)

Komnemenyuu:
OIIK-1 — CnocoGeH pemiaTh TUIIOBBIE 33j1aud MPOGECCHOHAIBHOM JEATeIbHOCTH Ha

OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaT€MAaTHYECKUX U €CTECTBEHHBIX HAyK C IPUMEHEHUEM
MH(}OPMaLIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHH.

10.
11.

BO”pOCbl K 9K3aMeEHy.

OCHOBHBIE TIOHATHS M 3aKOHBI XUMHUU. Moiib, MOJApHAs Macca, XUMUYECKUU
SKBHUBAJICHT, MOJISIPHAs Macca JKBUBAJIEHTA. 3aKOHBI XUMHH. COXPAHCHUS MACCHI,
MIOCTOSIHCTBA COCTaBa, 9KBUBAJICHTOB, 3aKOH ABOTaJipo.

CoBpeMeHHast Teopusi cTpoeHHMsi aTroMa. KBaHTOBbIe uncia. DuU3MYECKUN CMBICI
KBAHTOBBIX YMCEJI C TOYKH 3PEHUS CTPOCHUS aTOMA, UX B3aUMOCBS3b.

[IpyHIMIBI 3aMOJHEHUS] aTOMHBIX OPOUTANICH AJIEKTPOHAMHU. TPHUHIIUI HAUMCHBIIICH
sHepruM, npaBwio KiieukoBckoro, npuHumn Ilaynu, mpaBwino XyHAa, <«IpoBaj»
3JIEKTPOHOB.

[Tepnonnueckuii 3akon /I.M. MenaeneeBa — OCHOBHOW 3aKOH XWMMHH, CBSI3b €r0 CO
CTPOEHHEM aTOMOB. XapAKTEP U MPUUMHA U3MEHECHUSI CBOMCTB JIEMEHTOB B IEPUOJIAX U
[JIaBHBIX MOJATPYNIIAX B NEPUOAUUECKON CUCTEME DJIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XMMUYECKHMX 3JIEMEHTOB M MX PACIIOJIOKCHHUE B TICPUOIHYCCKOM
cucteme .. MenneneeBa. Pa3o0parh Ha npuMepax CTPOCHHUE UX BaJECHTHBIX YPOBHEH
AIIEKTPOHHBIX 000JI0YEK.

[TonsTue 00  dHEPruM  HMOHM3ALMM, DHEPrUM  CPOJACTBA K  DJIEKTPOHY,
BJICKTPOOTPHUIATEILHOCTH. Kakre CBOMCTBAa aTOMOB OHU XapaKTEPU3YIOT.

KoBaneHTHast, HOHHAs, BOAOPOIHAS, METAIMUECKass XUMUYCCKUE B3 (pa3o0parh Ha
npuMepax).

CBolicTBa  KOBAJICHTHOM  CBSI3U.  DHEPrHs, JUIMHA, KPaTHOCTh, IOJSIPHOCT,
HApPaBJIEHHOCTb, HACHIIIAEMOCTb.

KoBanenTHas xuMuueckas CBs3b, YCIOBHS €€ 0Opa30BaHMS 110 METOAY BaJICHTHBIX
cBs3eil. MexaHu3Mbl 00pa30BaHUSl KOBAJICHTHBIX CBsI3€H. OOMEHHBIN, JOHOPHO-
akuenTopHbli. CUrMa - v Iy - CBSI3M, MOSICHUTH HA MPUMEPax.

THIBI MEXMOJIEKYJIIPHOTO B3AaUMOJACHUCTBHSL.

Xumuueckass KUHETHKA. CKOpPOCTh XUMHUYECKOW PEaKUWH, E€IUHUIBI HW3MEPEHHS,
@DaKkTOpPHI, BIUSAIONIME HA CKOPOCTh XUMUYECKOW PEaKIUU. 3aKOH JACHCTBYIOIIMX Macce -
OCHOBHOM 3aKOH XMMHUYECKON KMHETUKU. KOHCTaHTa CKOPOCTH pEaKIIuH.
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12.

13.

14.

15.

16.

17.
18.

19.

20.

21,

22,

23.

24,

25.
26.

217,

28.
29.

BnusiHue temmepaTypbl Ha CKOpOCTh XMMHMUYecKux peakiuil. IlpaBuno Bant-I'odda,
TEMIIEPATYPHBI KOAPOUIIUEHT peakluud. DHEPTrHsl aKTHUBAIUM XUMUYECKUX PEaKIIH.
YpaBHeHnue AppeHuyca.
Xumuyeckoe paBHoBecue. lIpusHakm xmmudeckoro pasHoBecus. KoHcTaHTa
paBHOBecHs. CMelIeHHEe pPaBHOBECHS NMPU M3MEHEHUH KOHILIEHTPALMH, TEMIIEpaTyphl,
nasnenus. [punmun Jle-Illarense, pazoOpaTe Ha TpUMeEpax.
Tepmoaunamuueckass  cucrema. (OCHOBHBIE  TEPMOJAMHAMUYECKHE  MapaMeETPBhI:
BHYTPEHHSISI JHEPT s, SHTANIBIIHS, SHTpOIHUs, SHeprus ['nboca, sueprus [ 'eapMmromsia.
[lepBbIit 3akoH TepMoAMHAMUKU. [lpunmokeHue HTOro 3akoHa K H300apHBIM U
MU30XOPHBIM MPOLECCAM.
Tepmoxumusa. TemnoBeie 3(dexTsl peakuuid. 3akoH [‘ecca W ero cleAcCTBUSL.
Tepmoxumuueckue ypasHeHus. Pacuer AH Oy, AS 0o AGO .
Krnaccudukanuus qucnepcHbIX CUCTEM 0 CTEIIEHU AUCIIEPCHOCTH.
Hctunnble pactBopsl. TepmonnHaMuka mpoueccoB pacTBopeHus. CriocoObl BEIPAKEHUS
KOHILIEHTPALIUU PACTBOPOB.
PacTBopbl anexktponutoB. Teopust 3JIEKTPOIUTHYECKOW aucconuanuu. ['uaparanus
MOHOB. CUJIbHBIE U CIA0bIE AIEKTPOIUTHI.
PactBophI cnadbix 35ekTponuToB. CryneHyatas auccounanus. CTeneHb ¥ KOHCTaHTa
JUCCOLMANUU  CHa0bIX SJEKTPOIUTOB. OT Kakux (HaKTOpOB OHHU 3aBUCAT? 3aKOH
paz0asienus OcTBaabaa.
DIIEKTpOIUTHYECKAs aAucconnanus Boasl. lonHoe npownsBeneHrne Boabl. Bogopo bl
U TUIPOKCUIBHBIN noka3arens pH u pOH. bydepHbie pacTBOpBHL.
I'mppomms coneit. Tunel ruaponusa. KoHcTaHTa, CTENEHb T'MAPOJINA3A, B3aHUMOCBS3b
Mexky HUMH. CTyneH4YaThli THIPOIIN3.
OKHCIINTENPHO-BOCCTAHOBUTENBHBIE peakUnd. [[OHATHE CTENEeHU OKMCIIEHUs aToMa B
Mosnekyne. [Ipoueccsl okucieHnss U BoccTaHoBieHUs. [IpuBenure npumepsl BElIECTB
OKHCJIUTEIEH U BOCCTAHOBUTEIIEH .
MexaHn3M BO3HHUKHOBEHMS JJIEKTPOAHOTO TNOTEHLUHAJIa HA TpaHUIE pasjena:
MTOBEPXHOCTh METAJJIA- PACTBOP dJIEKTpoauTa. Y paBHeHue HepHcera.
CranpapTHBIM BOJOPOIHBIN 3JEKTPOA. P HaNpsyKeHU METaIOB.
['anbBannuecknii anemeHT. JJC rampBaHmdyeckoro sneMeHTa. KOHIIEHTpaunMOHHBIN
raJlbBaHUYECKNAN DJIEMEHT.
DJIEKTPOJIN3 PACTBOPOB M pacIuiaBoB. lIpomeccel, mpoTekaronme Ha Katole U aHOJE.
[Ipumepsl. 3akonsl Dapanes.
Buabl koppo3un METaIIOB.
DONeKTpoXUMHUYECKas  KOpPpo3Hsl. YpaBHEHMS  pEakUuid, NOPOTEKAllUX IpHU
raJibBaHOKOppo3uu. Pa3o0pars Ha nmpuMepax.

30. CmocoObI 3aITUTH METAIIIIOB OT KOPPO3HUH.

Ilpaxkmuueckue 3a0anus 011 RPOBeOeHUs IKIAMEHA.
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Ilpumep 1. B 600 ma pactBopa conepxkutcs 30 r cynbdara amoMunus. OnpenennTsb
MOJISIPHOCTh, HOPMaJIbHOCTh Ml TUTP PacTBOPA.

Ilpumep 2. XpoM HaxonuTCs B KOHTakTe C cepedbpom. Kakoil u3 meramioB Oyaet
OKHCIIATHCS TIpU Koppo3uu B kuciod cpexe (HC1)? Hanummmre ypaBHEHHS DIIEKTPOJHBIX
npoueccoB (B HOHHOM BHJIE) H COCTaBbTE CXEMYy OOpa3yromerocs KOPpPO3UOHHOTO
rajJbBaHHUYECKOTO HJIEMEHTA.

Ilpumep 3. Cuctema 2CO + Oy 2CO; + Q HaxoauTCs B COCTOSIHUU paBHOBecus. Bo
CKOJIbKO pa3 H3MEHHTCS CKOPOCTh PEAaKIMU TIPU YBEIMUYCHUU KOHIICHTPAIMM OKCHJa
yraepoaa(ll) B 4 paza?

Ipumep 4. Kak Hy»KHO U3MEHHUTH JIaBJICHUE, TEMIIEPATYPY, KOHIICHTPAIUIO UCXOTHBIX
BEIICCTB, YTOOBI CMECTHTh XMMHUYECKOC PABHOBECHE B CTOPOHY 0Opa30BaHUs YIJIEKHCIIOTO
raza. 2CO + O, « 2C0O,+Q?

Ilpumep 5. Hanucath ypaBHEHHE MPOLIECCOB 3JIEKTPOIM3a BOAHBIX PACTBOPOB COJICH:
xnopuaa meau (11), cyabdara anfoOMUHUSA C YTOJBHBIMU 3JICKTPOIAMHU.

Ilpumep 6. TanbBaHWUYECKHUH HJIEMEHT COCTOMT U3 CEpPEOPSHOro AJIEKTPOJa,
norpyxéndoro B 1 M pactBop HuTpaTa cepebpa U CTaHIapTHOTO BOJOPOJHOTO 3JIEKTPOJIA.
Beruucnutre 3/1C sneMeHTa, HamucaTh YPaBHEHUS 3JIEKTPOJHBIX MPOLIECCOB U CyMMAapHOMN
peaKIuy, MPOUCXOAAIICH Mpu paboTe IJIeMEHTA.

Ipumep 7. CocraBbTe ypaBHEHHE THUAPOJIM3a U PACCUUTAWTE KOHCTAHTY THIAPOJIH3A
(Kr) Bognoro pacteopa xnopuaa ammonus. Ky(NH,OH) = 2*10°.

Ilpumep 8. Bo CKOJBKO pa3 YBEIWYUTCS CKOPOCTh XWMHUYECKOW pEaKINH, eCIH
MOBBICUTH TeMIIepaTypy peakimonHon cmecn Ha 30°? TemneparypHbiii ko3 puIueHT paBeH
3.

Ilpumep 9. Tlpu >nekTponu3e pacriaBa XJopuaa HaTPHUsS B TEUCHHE S YacOB Ha KaToJIe
BhIZIeTMIIOCH 3,6 T Merayua. OnpenenuTh CHIy TOKa M O0BEM XJiopa TPH HOPMaJbHBIX
YCIIOBHSIX.

Ilpumep 10. lluHK HaxomWUTCs B KOHTaKTe C HUKeineM. Kakol M3 sieMeHTOB Oyner
OKHMCIAThCS Tipu Koppo3uu B kucioit cpeae (HCI)? Hamwmimure ypaBHEHHE 3IEKTPOIHBIX
nporieccoB (B MOHHOM BHJIE) M COCTaBbTE CXeMy OOpa3ymoIIerocss KOPPO3HOHHOTO
raJIbBAHUYCCKOTO DJIEMCHTA.

7.4 Meroauueckue MaTepuajbl, ONpeAessiiOliNe TMPoOUeIyPbl OLEHUBAHHUS
3HAHMH, YMECHUI, HABBIKOB, XapaKTePU3YIOIIMX 3TAanbl (OPMHUPOBAHNS KOMIIETEHIIUI
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KoHTposib OCBOEGHMSI JUCHUIUIMHBI M OLIEHKA 3HAHUW OOydYaromMXCs Ha JK3aMEHe
MPOU3BOJUTCS B COOTBETCTBUM C llonokeHHeM O TPOBEACHUH TEKYWIIETO KOHTPOJIS
YCIIEBAEMOCTH W TMPOMEXKYTOYHOM aTTECTAllMH OOYYAIOIMXCA 10 00pa3oBaTEIbHBIM
MporpaMmaM BbICILIET0 0Opa30BaHUsI.

TecToBBIE 3a1aHUA

Kpumepuu oyenxu 3nanuil 00yuaromuxca npu npoeeoeHun mecmupoearus.

OreHka «omuuH0» BBICTABIIICTCS TIPH YCIOBUHU ITPABUIILHOTO OTBETA 00YJArOIICTOCS
He meHee yeM 85 % TecTOBBIX 3aIaHUIA.

OreHKa «X0pouio» BHICTABIISCTCS TIPH YCIOBUU MPABUILHOTO OTBETa OOYYAFOIICTOCS
He meuee yeM /0 % TecTOBBIX 3aIaHUIA.

OrneHka «y0oejiemeopumesibHo» BBICTABIISICTCS MPU YCIOBHHM IPAaBHIIBHOTO OTBETA
obyuarormierocs He MmeHee 51 % TecTOBBIX 3aJaHNUH.

OlleHKa <Hey006/1emeopumenbHo» BhICTABISCTCS IIPU YCIOBUHU MPABUIBHOTO OTBETA
oOyuaromerocst MeHee 4yeM Ha 50 % TecTOBBIX 3aTaHHIA.

DK3aMeH

Kpumepuu ouenusanusn 3xzamena:

OueHka «omauyHe» BBICTABISIETCS O0y4aroIIeMycs, MOKa3aBIIEMY BCECTOPOHHHE,
CUCTEMAaTU3UpPOBaHHbIE, TITyOOKHE 3HAHHUS BOIPOCOB 3K3aMEHAIMOHHOIO OWJieTa U yMEHHE
YBEPEHHO NPUMEHATh UX HA IMPAKTUKE IMPU PELICHUH KOHKPETHBIX 3a/ay, CBOOOJHOE U
IPaBUJIBHOE 00OOCHOBAHUE MPUHATHIX PELICHUI.

O1eHKa «xXopouio» BBICTABISIETCS O0yvarouieMycs, €ClIl OH TBEPAO 3HAET MaTepuall,
IPaMOTHO M II0 CYIIECTBY M3Jara€T €ro, yMeeT INPUMEHSTh IIOJYYEHHBIE 3HAHUS Ha
IIPAaKTHUKE, HO JOIYCKAET B OTBETE WJIM B PEIIECHUHU 33/1a4 HEKOTOPHIE HETOYHOCTH, KOTOPBIE
MOXET YCTPaHUTh C IOMOUIBIO JOTOJHUTENBHBIX BOIPOCOB IPENOAaBATES.

OueHka «yooenemeopumenvHo» BBICTaBISETCAd OOydYarOUIEMycCs, IIOKa3aBIIEMY
(parMeHTapHbId, PpPAa3pO3HECHHBIM  XapakTep 3HAHWM, HENOCTATOYHO  MPaBUJIbHBIC
(GbopMynupOBKM 0a30BbIX TOHATHI, HApyLIEHUS JOTMYECKON MOCIIEe0BAaTENbHOCTH B
M3JI0)KEHUU MPOrpPaMMHOr0 MaTepuasa, HO MPU 3TOM OH BJIAJEET OCHOBHBIMU MOHSITHUSMU
BBIHOCUMBIX Ha 3K3aMEH, HEOOXOJIMMBIMU JIJISl TajbHEUIIEro OOYYEeHHUsS] U MOXKET IPUMEHSTh
MOJIyYEHHbIE 3HAHUS 110 00pa3Ily B CTAHAAPTHOM CUTyalUH.

O1eHKa «Hey00enemeopumenbHo» BhICTABISETCS 00ydaromeMycsi, KOTOPbI He 3HaeT
OonbllIeld YacTM OCHOBHOTO COJEP)KaHUS BBIHOCUMBIX Ha JK3aMEH BOIPOCOB TEM
JOUCLMIUTMHBL, JOMyCKAaeT rpyObie OmUOKY B (POPMYJIUPOBKAX OCHOBHBIX IMOHSATUI U HE yMEET
WCITOJIB30BAaTh MOJIyYEHHBIE 3HAHUS IIPHU PELIEHUU TUIIOBBIX PAKTUYECKUX 3a/1ad.
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8 IlepeyeHb OCHOBHOI M 10NIOJTHUTEJIBHOH YUeOHOIl TUTEepaTyphl, HEOOXOAUMMOIi 115

OCBOCHMS JUCLMIIUHBI
8.1 OcHoBHasi yueOHAas JuTepaTypa

e Hcnons3yercs Kon-Bo
H/;I HaunmenoBanue IIpU U3YYEHUH | CEMECTP | DK3EMIULIPOB B
pasueoB OMOIMOTEeKE
1 | Tmuaka HJL, OG6mas xwumus [Tekcr]: Bce 1 40
yuebnuk st By3oB / H.JI. T'munka; Ion pasensl
pen. B.A. IlomkoBa, A.B. BbaOkoBa, M.,
HOpaiit, 2013, 900c ,
2 bopzosa JI.JI., OcHOBBI 00IIEH XUMUH Bce 1 D11, pecypc
(®BC N3natenbeTBo Jlans ) pasielbl
[Dnexrponnsiii  pecypc]: yueOHOe
nocoone [/ JLJI. Bopsoma, H.IO.
YepuukoBa, B.B. Sxymes. - CII6.:
Jlanb, 2014. - 480 c. - Pexxum gocryma:
https://e.lanbook.com/book/51933.
3 | Xamucroa M., PykoBozacTso o Bce 1 43
muct. Xumust [Texcr]: ans GakanaBpoB 1o pazzensl
Hanp. moar. Arpoumkenepus [ W]
XamucroBa, JI.A. bamamosa, SfpocnaBib,
OI'BOY BIIO AI'CXA, 2015, 154c
4 | XaiiucroBa W1, PyxoBoacTeo no Bce 1 3JI€KTpOHHBII71
uctl. Xumus [DIeKTpoHHbBIN pecypc]: mwis paszeisl pecypc
OaxanaBpoB 1o Harmp. MO/
Arpoumxenepust / WN.JI. Xamucrosa, JLA.
banamosa, Spocnasns, @OI'BOY BIIO
SAICXA, 2015, 154c¢
5 XUMUSL: TPaAKTUKYM JIJIS1 CTYJEHTOB Bce 1 9JI€KTp0HHBII71
umkeHepHbIx HanpasieHuit (ObC Jlanp) pa3eibl pecypc
[DnexTponHsIii pecypc] : yueb. nocodue /
T.N. boxosa, 11.B. Bacunsnosa, H.A.
Kycakuna. - HoBocubupck : HI'AY, 2011. -
106 c. - Pexxum nocryna:
https://e.lanbook.com/book/4554,
8.2 JlomosiHUTE/IbHAS Y4eOHas JIUTEepaTypa
e Hcnons3yercs Kon-Bo
H/;I HaumenoBanue IIpU U3YyYECHUU | CEMECTP SK3EMILUIIPOB B
paszienoB OnbIMoTeKE
1 FgHHEa H.JL, ?:;maqn u y6Hpa)KHeHI/Ig H(; Bce 1 40
oomIen XumMmuu CKCT|. YUYEOHOE I1oCco0Oue
H.JI. I'nmunka, H.[, XI/IMI/]I;I,};.984, 264c pa3Aeiipl
2 | AxmeroB A.C., O6mas m HeopraHudeckas Bce 1 03
xumust [Tekcr]: yueOnuk s By3os / H.C. paz/iebl
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Joctyn oOyuaromuxcs K 37eKTpoHHbIM pecypcam (DP) oubauoreku ®I'BOY BO Sfpocnackas
I'CXA ocymiecTBiIsIETCS TOCPEICTBOM JIEKTPOHHON MH(DOPMAIMOHHON 00pa30BaTEIbHON CPEllbl aKaIeMUn
u caiita o soruHy u naposo (https://biblio-yaragrovuz.jimdo.com/3nekTpoHHbINH-KATAJIOT).

O llepeueHn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTd UHTepHeT

9.1 IlepeyeHb JIeKTPOHHO-OUOJIMOTEYHBIX CHCTEM

1‘3‘121 HanMeHnoBanue TemaTuka Pe:xxum nocryna

1. DIEKTPOHHO-OHOIHOTEHA CHCTEMa YHuBepcanbHast https://e.lanbook.com/
u3JaTeNbCTBA «JIaHp»

2. DIEKTPOHHO-OubMOTe NS CHCTeMa YHuBepcaibHas http://rucont.ru/
«PykoHT»

3, | DICKTPOHHO-GHONMOTEH A CHCTEMA VHuBepCabHAS http://ibooks.ru/
«iBooks.ru»
DIIeKTPOHHO-OMOTMOTEUHAs CUCTEMA .

4. «AgriLib» Crieraau3upoBaHHas http://ebs.rgazu.ru/
Hayunas snekrponHnas OubimoTexa -

5. cLIBRARY RU YHuBepcaibHas http://elibrary.ru/

9.2 IlepeyeHb peKOMEHAyeMbIX HHTEPHET-CAWTOB MO TUCIUIJIMHE

1. MunKcTepcTBO 00pa3oBanus U Hayku Poccuiickoit denepaiiuu [DneKTpoHHBINH pecypc]. —
Pexum noctyma: https://minobrnauki.gov.ru/, ceo6oansbIit. — 3ari. ¢ skpaHa. — 53. pyc.

2. ®enepanbHbiii optran «Poccuiickoe oOpazoBaHue» [DnekTpoHHBIH pecypc]. — Pexum
noctyna: http://www.edu.ru, ceoboaHsIi. — 3ari. ¢ 9kpaHa. — 53. pyc.

3. Undopmarmmonnas cucrema «EIWHOE OKHO JOCTyNa K OOpa30BaTEIIbHBIM PECypcam»
[DnexTponnsiii pecypc]. — Pexxum mocrtyma: http://window.edu.ru, cBoGoauHbIid. — 3ari. ¢
sKpaHna. — 3. pyc.

4. OenepalbHBI TEHTP HHPOPMAMOHHO-00PA30BATEIBHBIX PECYPCOB [DIIEKTPOHHBIN
pecypc]. — Pexxum moctyma: http://fcior.edu.ru, ceo6oaHbIi. — 3ari. ¢ 3kpaHa. — SI3. pyc.

5. MuHHuCTEepCTBO celbckoro xo3siictBa P [Dnextponusiii pecypc]. — Pexum moctyna:
http://mcx.ru/, ceobomnbIii. — 3ari. ¢ akpana. — S3. pyc.

6. Hayunas snextponnas oubamoreka eLIBRARY.RU [Dnexkrponnsiii pecypc]. — Pexum
nocryma: http://elibrary.ru/, ceo6oanbIi. — 3ari. ¢ 3kpana. — f3. pyc.

7. CenbCKOXO3SMCTBEHHAsT AJIEKTPOHHAs OMONMMOTEKa 3HaHHKM [DIeKTpoHHBIA pecypc]. —
Pexum nocryna: http://www.cnshb.ru/akdil/, ceo6onnsrii. — 3aru. ¢ skpana. — 3. pyc.

8. lleHTpasmpbHas HaydHasi CEJIbCKOXO3sIiCTBeHHass OubOmuoreka Poccenbxo3akaaeMuu
[DnexTponnsbiit pecypc]. — Pexxum goctyna: http://www.cnshb.ru/, csoGoanbii. — 3ari. ¢
3KpaHa. — 3. pyc.

9. MHMudopmanmonHo-cupaBounblii moprtain. IIpoexkt Pocculickoil rocynapcTBeHHOR
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OMOJIMOTEKH IJI1 MOJOACKH [DNeKTpoHHBINH pecypc]. — Pexum goctyma: www.library.ru,
cBOOOAHBIN. — 3arL. ¢ 3kpaHa. — 3. pyc.

10 MeTozmqecxne YKa3zaHnus OJst oﬁyqalomnxm 10 OCBOCHHUIO ITNCIHUIIJINHBI

Buj yueOHBIX 3aHATHI Opranuzanus 1eATeJbHOCTH 00y4al0IIerocs
Hanucanve KOHCIEKTa JIEKIIMI: KPaTKO, CXEMAaTU4YHO, IOCJIEI0BATEIbHO
(GUKCHpPOBaTh  OCHOBHBIC  TIOJIOKEHHUS,  BBIBOJBI,  (DOPMYIHPOBKH,
00001eHNs; TOMEYaTh Ba)XXHbIE MBICIH, BBIIEIATH KIIOUEBBIE CJIOBA,
tepMuHbl. O003HAYUTH BONPOCHI, TEPMUHBI, MAaTepHal, KOTOPBIA BHI3bIBACT
TPYIHOCTH, NOMETUTh W TONBITATbCSA HAWTU OTBET B PEKOMEHIyEeMOi
auteparype. Ecinu camocToATeNbHO HE ynaeTcs pa3o0paThCsl B MaTepuae,
HeoOXoauMo cOpMyIMpOBaTH BOMPOC M 3a/4aTh IMpernojaBaTellio Ha
KOHCYJIbTAIlMH, HA PAKTUYECKOM 3aHSITUU.

Pabora mo anroputmam, IpeaCTaBICHHBIM B METOJAUYECKUX YKa3aHUSAX MO
BBITIOJTHCHUIO JIA0OPATOPHBIX paboOT. AHAIU3 BBINOJIHEHHON paboTHI,
(dbopMyIIMpPOBKa BHIBOJIOB MO UTOraM BBIMOJIHEHHON pabOThl HA OCHOBAHUU
MaTepHaia, IMOYEPHHYTOTO M3 KOHCIIEKTOB JIEKLMM, OCHOBHOM H
JIOTIOJIHUTENBHOM JuTepaTypsbl, pecypcoB cetu MurepHer. [louck oTBeToB
Ha KOHTPOJIbHBIE BOIIPOCHI.

PaGora ¢ KOHCHeKTamMu JIEKIMil, OCHOBHOW U JOMOJHUTEIHHOU
JIUTEpaTypoil, pecypcamu cetu HTEpHET.

Jlexnusa

JlabopaTtopHas pabota

HO,Z[FOTOBK& K 9K3aMCHY

11 Ilepeyenb nHGPOPMAIMOHHBIX TEXHOJIOTHIA, MCNIOJIB3YEMbIX IIPH OCYILIECTBJIEHUMN
00pa30BaTeIbLHOIO MPOLECCA MO JMCHHUILINHE, BKIKYas NepevyeHb MPOrpaMMHOT0
o0ecrneyeHUss U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Nudopmarmontsie TE€XHOJIOTUH, HCTIOJIb3YEMBbIC npu OCYIIECTBJIICHUU
00pa3oBaTeNbHOTO Mpoliecca MO AUCIUIUIMHE MO3BOJISIIOT: 00ECIEeUnTh B3aUMOJECHCTBUE
MEXIy Y4YaCTHHKaMH 00pa30BaTeIbHOIO IpOIlecca, B TOM YHUCIIC CHHXPOHHOE W (WJIH)
ACUHXPOHHOE B3aUMOJECHUCTBHUE IMOCPEACTBOM Ce€TH MHTEpHET, B T.4. C HMCIOJIb30BAHUEM
AJIEKTPOHHOM HH(POPMAIMOHHO-00pa30BaTEILHON Cpelbl aKaJeMuH, (QPUKCHUPOBATH XO
00pa30oBaTENBLHOTO MPOIECCa, PE3YIHTATOB MPOMEKYTOUHOM aTTeCTallMy MO JAUCIUILUINHE U
pE3yIbTaTOB OCBOCHHUS 00pa30BaTEIbHON MPOTrpaMMBbl; OPraHU30BaTh MPOIECC 00pa30BaHUs
MyTeM BU3Yalu3allKi U3ydyaeMod MH(GOpMAIMU TTOCPEICTBOM MCIIOJIb30BAHUS TIPE3ECHTAIIN,
y4eOHBIX (DUITBMOB; KOHTPOJMPOBATH PE3yJbTaThl OOyYeHMs] HAa OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUS.

11.1 IlepeyeHb JUIEH3UOHHOTO U CBOOOIHO PACNPOCTPAHIEMOr0 MPOrPaMMHOTO
o0ecreueHusi y4eOHOI 0 mpoiecca

Ne HaumenoBanue TemaTuka
. | Microsoft Windows OnepanroHHas cucTeMa
2. | Microsoft Office (Bkmrouaer Word, Excel, PowerPoint) [TakeT 0(MCHBIX MTPHUIOKESHUN
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11.2 TIlepeuensn

CIIPaBOYHBLIX CHCTEM

npogecCHOHANBHBIX 0a3

JAaHHBIX H I/IH(l)OpMaHl/IOHHLIX

Ne .
ul HaumenoBanue TemaTHkKa DJIEeKTPOHHBIIi ajpec
http://www.consultant.ru
CrpaBo4HO-IIpaBOBas CUCTEMA OCTYII C KOMIILIOTEPOB
1. p P YHuBepcaabHas Hlocty p
«Koncynprantl Imroc» 3JIEKTPOHHOTO YMTAIBHOIO 3a/1a
oubnmorexku SApocnaBckoit [CXA
https://www.garant.ru/
HndopMaimioOHHO-TIPaBOBOK OCTYII C KOMIILIOTEPOB
2. opman p YHuBepcaabHas Hlocty p
noprain «I'apanT» ANEKTPOHHOTO YUTAILHOTO 3aJ1a
o6ubamnoreku Apocnasckoii [CXA
https://polpred.com/
JlokanbHas cetb SpocnaBckoit
Ba3za nannsix Polpred.com 0630 I'CXA / unauBUyaIbHbBIA
3. a P p YHuBepcanbHas JMBAZY .
CcMH HEOTPAaHWYEHHBIN TOCTYN U3 JIFOOOM
TOUYKH, B KOTOPOI UMEETCs JOCTYTI K
cety IHTEpHET 10 JIOTUHY U TTAPOJTI0
PedepaTtuBHas u .
(bep http://webofscience.com
4. | HaykoMmeTpuueckas 0aza JaHHBIX YHuBepcanbHas Tloctyn ¢ IP-azpeca akazieMun
Web of Science y P
PedepaTusHo-
oubanorpaduueckas u https://www.scopus.com/
S. YHuBepcaiipHas
HayKOMETpHYeCcKas 0a3za JTaHHBIX Hocrtym ¢ IP-aapeca akanemun
Scopus
ba3el maHHBIX M3ATENNLCTBA https://www.springernature.com/
6. . VYHuBepcanpHas
SpringerNature Hoctyn ¢ IP-anpeca akanemuu
https://u36.pd/
K mpowusBenenusiM, mepemeamM B
OOIIECTBEHHOE JIOCTOSIHUE JOCTYII
CBOOOIHEIH.
7 Haunonanbras S1eKTponHas YHuBepcaipHas K npomsBeennsaM, oxpaHsIeMbIM
" | oubmmoreka (HOB) p P » OXP
ABTOPCKHUM IPABOM JIOCTYT C
KOMITBFOTEPOB JICKTPOHHOTO
YUATAJILHOIO 3aj1a OMOINOTEKH
SApocnasckoii [CXA
http://agris.fao.org/agris-
8. | basza mamnpix AGRIS CrenmanusupoBanHas | search/index.do
Jloctyn cBOOOIHBIN
HNupopManinoHHO-CIpaBOYHAS
cucteMa «CelnbCKOX03iCTBEHHAS http://www.cnshb.ru/AKDiL/
9. CnenunanusupoBaHHas v
AJIEKTPOHHAS OMOIMOTEeKA Joctym cBOOOTHBIH
sHanuii» (CObu3)
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11.3 Joctyn k cetn UnTEepHET

Kaxnprii  oOywaromuiics B TEUYEHHWE BCEro Iepuoma oOOydeHHs oOecredeH
WH/IMBUTyaJIbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM (yJaJeHHBIM JAOCTYIIOM) K ceTu VHTepHET u
K JIEKTPOHHOI nHpopMalmoHHo-o0pa3oBarensHoit cpene PI'BOY BO fApocnasckas 'CXA.

12 MaTepuajibHO-TeXHUYECKOe oDecrieueHne 00ydeHus 1Mo AUCHUTIUHE

[Io Bcem Bugam yueOHON JAEATENBHOCTH B paMKax AUCIHUIUIMHBI < XUMHUS
opraHuyeckas, (u3uyeckas U KOJUIOMAHAS» HCIIONB3YIOTCS IOMEINECHUS — ydeOHbIC
ayIUTOPUM JUIsl TIPOBEACHHS] YYEOHBIX 3aHSITHH, MPETyCMOTPEHHBIX Y4YEOHBIM IJIAHOM,
OCHAILICHHbIE O0OPYJOBAaHUEM M TEXHUYECKHUMH cpeicTBamu oOydeHus. llomemenus s
CaMOCTOSTENIbHONM  pabOThl  OOYYaIOIIMXCS OCHAIEHBl KOMIIBIOTEPHOM TEXHHKOH C
BO3MO>KHOCTBIO TOJIKJIIOUEHUSI K ceTu VHTepHeT u olecreueHbl JOCTYIIOM B JIEKTPOHHYIO
nH(}OpPMaAIMOHHO-00pa30BaTENbHYIO CPEy aKaJIeMUH.

12.1 Tlnanupyemble mOMelleHMs /Js TNpPOBeJeHUs] BceX BHAOB Yy4eOHOM
e TeJIbHOCTH

HaumeHoBaHue cielHATbHBIX OMelIeH Ui OcHalleHHOCTh CNEeUATbHBIX MOMelleHU i
Yueonaa ayoumopusn ona nposedenusn Crenuanu3upoBaHHasi MeOesb — yueOHas T0CKa, yaeOHas
YueOHbIX 3auamuil MeOerb.

[Tomemenne Ne 240. TexHuueckue cpeacTBa 00ydeHusl, HAOOpHI

KommgectBo nmocamounsix mect: 120. JEMOHCTPAIIMOHHOTO 000PYIOBaHUS U yueOHO-

Anpec (MeCTOMONIOKEHNE) TTOMEIICHHUS: HAaISIHBIX TToco0uii — Mukpodon Shurec 606,

150052, SIpocnaBckas 0011., T. SIpocnasis, kommbioTep E6300/2Gb/160Gh/AOC, npoekTop — BenQ
yi. E. Konecogot, 70. SP920P, akyctrka — Microlab H 600, skpas ¢

anexktponpuBogom ClassicLyra 366*274.
[Tporpammuoe obecrieuerue: Microsoft Windows,
Microsoft Office

Yueonaa ayoumopus ona nposedenus Crnenuanu3upoBaHHas MeOeb — yueOHas 10cKa, yueOHas
YueOHbIX 3aHAmMUIL MeOeIb.

[Tomernenne Ne 107 (yueOHblii kKopimyc Ne2) TexHuueckue CpeacTBa 00yueHwus, HaOOpbI
IMocanounsix mect -18. JEMOHCTPAIIMOHHOTO  00OpyJIoBaHMs W y4eOHo-

HaTJISTHBIX TIOCOOUH - HOYTOYK, MyJIbTUMEINA-TIPOSKTOP,
9KpaH, creHa «Tabnuna MenneneeBa».

JlaGopaTopHoe o0opyaoBaHue - yIeKTponaHens bamy -
1 mrr., Becst BK-500 - 1 mr., Becst BJIKT 500 - 1 mr.,
Becel BJIP 200 - 2 mr.,, Bmaromep B3M - 1 mr,
JIBYCTOPOHHSISI MPHUCTaBKa — 2 IIT., eyb MydenbHas - 1
IIT., BBITSDKHOW 1mIKad - 1 mT., HOHOMEp YHUBEPCAIbHBIH
- 3 WT., INIaMeHHbIi Gportomerp - 1 wT., noHOMEp -1 mIT.,
yibrporepmoctat YI'VY - 2 mr., poromerp JIOII-72 m -1
mt., potokonopumerp ®IK - m - 1 mir., xpomororpad

- 1 wrr., mkad cymmiabHbIHN - 2 WT., snuaackon D111 - 1
IIT.

[Tporpammuoe obecnieuenue: Microsoft Windows,
Microsoft Office.
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Ilomewenue onsa camocmosamenbHou padomot
oodyuarowuxcsa

ITomemenue Ne 109.

KonmdecTBo mocagovHbix Mect: 12.

Anpec (MECTOIOJIOKEHNE) TIOMEIICHUS:
150052, fpocnasckas 00:m1., T. Spociasib,

yi. E. Konecosoii, 70.

Crenanu3upoBanHas MeOenb — yuyeOHast MeOelb.
TexHuyeckne cpeacTBa 00yIeHISI — KOMITBIOTEPHI
MEePCOHANBHBIE — 12 IIT. ¢ TUIIEH3UOHHBIM MPOTPAMMHBIM
obecrieueHneM, BEIXOJIOM B ceTh VIHTEpHET U JIOKaJIbHYIO CETh,
JOCTYIIOM K HH(OPMAITMOHHEIM PECypcaM, HJIEKTPOHHON
nHpOopMaIMOHHO-00pa3zoBaTensHoU cpene PI'HOY BO
Spocnaeckas [CXA, x 6a3am TaHHBIX 1 HHOOPMALIMOHHO-
cripaBouHbIM cuctema. Konaunnonep — 1 mr.

[Tporpammuoe obecriedenne — Microsoft Windows, Microsoft
Office, cienuan3upOBaHHOE JTHICH3HOHHOE U CBOOOTHO
pacIpocTpaHseMoe MporpaMMHOe 00ecIIeueHue,
IPEeAYCMOTPEHHOE B paboueil mporpaMMe AUCIUIUIHHBL

Ilomewenue onsa camocmosamenbHou paoomot
ooyuarouuxcsa

ITomemenne Ne 318.

KonmdecTBo mocagovHbix Mect: 12.

Anpec (MECTOMOJIOKEHUE ) TOMEIICHHUS:
150042, fpocnasckas o6:m1., . Spociasib,
TyraeBckoe mocce, 58.

CrnenunanuznpoBaHHas MeOenb — yueOHas MeOelb.
TexHuueckne cpencTBa 00yUeHUS] — KOMIIBIOTEPHI
MEePCOHAIBHBIE — 12 MIT. C TUIIEH3UOHHBIM MTPOTPAMMHBIM
obecrieyeHneM, BBIXOJIOM B CeTh VIHTEpHET M JIOKAIBHYIO CETh,
JIOCTYTIOM K HH(OPMAIIOHHBIM pecypcaM, JIeKTPOHHON
nHpOopMaIMOHHO-00pa3zoBaTensHol cpene PI'HOY BO
Spocnasckas 'CXA, x 6a3aM 1aHHBIX 1 HHPOPMAIOHHO-
CIPaBOYHBIM CHCTeMaM, Konup-mipuaTep — 1 mr. Konauimonep
— 1 mr.

[Tporpammuoe obecriedenne — Microsoft Windows, Microsoft
Office, cienuan3upOBaHHOE JTHICH3HOHHOE U CBOOOTHO
pacmpocTpaHseMoe IPorpaMMHOe 0OecTIedeHuE,
IPEeAYCMOTPEHHOE B paboueill mporpaMMe AUCIUIUIHHEL

Ilomewenue onsa camocmosamenbHol padoomot
oodyuarowuxcsa

ITomemenne Ne 341.

KonniecTBo mocagovHbIx MecCT: 6.

Anpec (MECTOMOJIOKEHUE ) TOMEIICHHUS:
150042, fpocnasckas 06:m1., . Spocnasib,
Tyraesckoe mocce, 58.

Crienmanu3upoBanHas MeOenb — yuyeOHas MeOelb.
TexHuueckue cpeicTBa 00yUCHUsI — KOMIIBIOTEPhHI
HEPCOHANIBHBIC — 6 IIT. C JIMIIEH3HOHHBIM MPOrPaMMHBIM
obecrieueHreM, BEIXOJIOM B ceTh VIHTEpHET U JIOKaJIbHYIO CETh,
JOCTYIIOM K HH(OPMAITHOHHEIM PECypcaMm, JIEKTPOHHOU
nHpOopMaIMOHHO-00pazoBaTensHol cpene PI'HOY BO
Spocnasckas 'CXA, k 6a3aM JaHHBIX U HHPOPMAIHOHHO-
CIPABOYHBIM CHCTEMaM, KOMHUP-TIpUHTEP — | IIT., KOHIUIIMOHEP
— 1 mT.

[Iporpammuoe obecnieuenne — Microsoft Windows, Microsoft
Office, cienan3upOBaHHOE JTHIICH3HOHHOE U CBOOOTHO
pacnpocTpaHsieMoe PorpaMMHoe obecrieueHue,
pelyCMOTpeHHOe B paboyei mporpamMMe THUCHHUILINHBIL.

Ilomewienue onsa xpanenus u nPOPUIAKMUYECKOZ0
oocayscusanus yueoHozo 060pyoosanus
ITomemenust Ne 210, Ne 328.

Anpec (MECTOTOJIOKEHUE ) TOMEIICHHUS

150052, fpocnasckas 06:1., . Spociasib,

ya. E. Konecogoii, 70.

Crienmanu3upoBaHHas MeOelTb; CTeUIAXH ISl XPAHCHUSI
y4eOHOT0 000PYIOBAHUS; KOMITBIOTEP C JIMIIEH3UOHHBIM
HpOrpaMMHBIM OOecTieueHHeM, BEIXOAOM B IHTepHeT U
JIOKAIIBHYIO CETh, JOCTYIIOM K HH()OPMAIIMOHHBIM PECYpCaM,
AJIEKTPOHHOM WH(POPMAIIMOHHO-00pa30BaTEeILHON Cpeie
aKaJieMuH, K 6a3aM TaHHBIX U HH(OPMAIIMOHHO-CIIPABOYHBIM
CHCTeMaM; HAyIIHUKH; CKaHep/TIPUHTED; CIICIHATbHbIH
MHCTPYMEHT U MHBEHTApPb JJIs 00CTyKUBaHUS Y4eOHOrO
o0opynoBaHus.

IIporpammuoe obecnieuenue: Microsoft Windows, Microsoft
Office.

Ilomewenue 0ns xpanenus u nPoOPUIAKMUYECKO20
odcnyscusanun yueonozo 060pyooeanus
ITomemenust Ne 236, Ne 312.

Anpec (MECTOIOJIOKEHNE) TIOMEIICHUS:

150042, SIpocnaBckast 00:1., T. SIpocnaib,
Tyraesckoe mocce, 58.

Crienmanu3upoBaHHas MeOellb; CTEeIUIaXKH JJIS XPaHSHUsI
y4eOHOro 000PYIOBaHNUS; KOMIBIOTED C JIMIICH3UOHHBIM
MpOTpaMMHEIM o0ecIieueHIeM, BEIX0J0M B IHTepHET 1
JIOKAJIbHYIO CETh, JOCTYNOM K HH()OPMAIIMOHHBIM pecypcam,
JJIEKTPOHHOH MH(POPMAIIMOHHO-00pa30BATENBFHON cpele
akajeMu, K 6a3aM JaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIM
CHCTeMaM; HaylUIHUKH; CKaHep/TIPUHTEP; CIIeLHAIbHbIH
HMHCTPYMEHT U MHBEHTAPb JJI 00CITyKUBaHUS YIeOHOTO
o0opynoBaHus.

[Tporpammuoe obecrieuenue: Microsoft Windows, Microsoft
Office.




13 Opranuzanusi 00pa3oBaTe/ILHOIO MPoOLEcca JJI HHBAJIUIAOB U JIUIL C
OrpAaHNYEHHBIMHU BO3MOKHOCTAMHU 3/10POBbSA

OOyueHre Mo MUCHMIUIMHE «XUMUS» JIUI[ OTHOCSIIUXCS K KAaTerOpUH WHBAIUIOB U
JIUI] ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbSI OCYIIECTBIISIETCS] C YYETOM OCOOCHHOCTEH
MCcUX0(U3NUECKOTO Pa3BUTHUS, UHAUBUIYATbHBIX BO3MOKHOCTEH M COCTOSIHHUSI 370POBbS
TaKuX 00y4aromuxcs.

B cnydae BO3HMKHOBEHHS HEOOXOAUMOCTH OOYUYEHUS JHUI[ C OrPAHUYECHHBIMU
BO3MOXHOCTSIMU 3JI0POBbSl B BY3€ NPEIyCMATPUBACTCS CO3/IaHUE CIEIMAJIbHBIX YCIOBUH,
BKJIIOUAIONINX B c€0s UCIOJIb30BAHUE CICIHMAIBHBIX 00pa30BaTENIbHBIX MPOTrpaMM, METOIOB
BOCIIUTAHUS, JUIAKTUYECKUX MATEPUAJIOB, CICIMAIBHBIX TEXHUYECKUX CPEJICTB OOYy4YCHUS
KOJUIEKTUBHOTO M WHIMBUAYAJIBHOTO TMOJIb30BAHUS, MPEJOCTABICHUE YCIYr aCCHCTEHTa
(MOMOIIIHNKA), OKa3bIBAIOIIEr0 OOYYaIONUMCS HEOOXOJUMYI0 TEXHHYECKYIO IOMOIIIb,
MPOBEJCHUE TPYNIOBBIX W WHIAWBUAYAJbHBIX KOPPEKIIMOHHBIX 3aHATHH, oOOecredeHue
JI0CTyllia B 3[aHWAS By3a H JAPyrHe€ YCIOBUSA, 0€3 KOTOPBHIX HEBO3MOXKHO WJIU
3aTPyAHEHO OCBOCHHME OOpa30BaTEIbHBIX MPOTPaMM OOYYAIOMUMHUCS C OTPAHUYECHHBIMHU
BO3MOKHOCTSIMU 37J0POBbBSI.

[Ipyu mnonydeHun BhICHIETO OO0pa3oBaHUs OOyYarOUIUMCS C  OrPAHHUYECHHBIMU
BO3MOHOCTSIMU  3/IOPOBbsI MPEJOCTABISAIOTCS OecriaTHO ydeOHas JuTeparypa, Ipu
HEOOXOAMMOCTH — YCIYTH CYpJOTEPEeBOMIYUKOB U TuduocypaonepeBoauukoB. C yuerom
0COOBIX TOTpPEOHOCTEW O0O0yYaromuMCsT C OrpaHUYCHHBIMH BO3MOKHOCTSIMHU  3JI0POBbBS
o0ecreunBaeTcs MpeI0CTaBICHUE YUSOHBIX, JICKIIMOHHBIX MAaTEPHAJIOB B 3JIEKTPOHHOM BUJIE.
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Jlomio/iHeHHsI U U3MeHeHNsl K padoyell mporpaMMe JUCHUILTHHBI
nepuox odyuenus: 2020 — 2024 y4yeGHble roxa

Buecennsie n3menenus Ha 2020/2021 yueGHBIHM roj

B pabo4yro mporpaMmy JHCIUIUIAHBI

Xumus

i

B
1

o BHOCﬂ'fCﬂ.Cﬂe[lyIO]]IHe- HU3MEHCHHS U NONMOJIHCHUSA

HAUMEHO0BAHUE OUCYUNTUHDBL

Jara, HoMep

CIPaBOYHEBIX CHCTEM:
11.1 Ilepeuens
JIMLEH3UOHHOT'0 ¥ CBOOOIHO
pacnpocTpaHsIeMoro
HpPOrpaMMHOrO
obecrieyeHus yueGHOTO

MPOTOKO.JIa
Mara, Homep jacefaHUd yieOHO-
MPOTOKOJIA METOAHYECKOM
Ne 3aceTaHusd KOMHUCCHH,
Pasznen HM3menenns U A0M0THEHHS
n/n kadeapsl, BH3A NpeacenaTesis
} BH32 3aBeTyI0IIero yuebHO-
" kadenpoii METOAHYeCKOi
* ! 3" KOMHCCHH
dbaxkyabTeTa
1 |8. IIepeyeHs OCHOBHOIM | OGHOBJIEH TepeUeHb OCHOBHOM M 25.08.2020 r. 27.08.2020 r.
JOTOMHUTENBHOHN y4eOHOU | JOMOMHUTENbHOM yueOHOM IIportoxon Ne 11 HpOTOKO aNe 11
JIMTEPATyPEI, HEOOXOIMMOI | TUTEpaTypbl, HEOOXOIUMOM ISt :
JUISl OCBOEHHS AUCIUIUTHHEL | pealu3aliy 00pa3oBaTesbHOM - [ al
TIPOTrpaMmBbl (noonucw) (noonucw)
2 |9. Ilepeuens pecypcos OGHOBIIEH TTepeYeHB PEKOMEHIYEeMbIX
HH(pOPMAIOHHO- UHTEPHET-CAHTOB, HEOOXOAUMEIX IS 25.08.2020 r. 27.08.2020 1.
TENEKOMMYHHUKALMOHHOM | peanu3anuu o6pasoBarenbHoit ITporokon Ne 1 1 ITpotoxomn Ne 11
cetn MHTEpHET! MPOrpaMMel )
9.2 INepeuens S k! A
PEKOMEHIYEMBIX HHTCPHET- (noonuce) (noonucw)
CalTOB IO IUCIMILIHHE
3 | 11.Ilepeuens BHeceHbI H3MEHEHUs B COCTaB
HUH(OPMALMOHHBIX JIMLIEH3MOHHOTO U CBOOOIHO
TEXHOJIOTHIA, PacIpoCTPaHsIeMOro MpOrpaMMHOro
HCTIOJIB3yEMBIX TIPH obecreyeHusl.
OCYUIECTBIICHUH OO6HOBIIEH NepeYeHb
06pa3oBaTeNBEHOTO npoecCHOHANBHBIX 0a3 HaHHBIX U ‘
HpoLecca 0 AUCUMIUIMHE, | MH()OPMALMOHHEIX CIIPABOYHBIX 25.08.2020 1. 27.08.2020 r.
BKJTFOUAs NIEPEYCHB CHICTEM, UCTIOJIB3YEMBIX TIPH ITpoToxon Ne 11 HpOTOKOﬂI Ne 11
MPOrPaMMHOTO OCYIIECTBICHUH 00Pa30BaTEILHOTO : L ; o
o0ecrieyeHus 1 nporecca Mo TUCIMITINHE o ~
HH(OPMALIMOHHEIX (noonucy) . (noonucw)

i




Harta, Homep

v MPOTOKO.JIA
HMara, Homep 3acexaHus yu4eOHo-
MPOTOKO0JIA MeTOAUYeCKOM
Ne 3aceqaHHuA KOMHUCCHH,
Paszmen N3meHeHus ¥ JONOIHEHHS
n/n Kadenpsl, BH3a NpeacegaTeas
BH3a 3aBeAyloIiero yqeﬁﬂo-
' xkadeapoi MeTOoAuY ecKOoii
; KOMHCCHH
! | . ¢axkyabTeTa
'mporiecca 4 ' g
11.2 Tlepeuens
npodecCHOHANBHEIX Ga3
JIaHHBIX U ’
UH(POPMALIHOHHEIX
CIPABOYHEBIX CHCTEM
4 |12. MarepuansHO- OOHOBJIEH TIEpeUeHb MaTepUaIbHO-
TEXHUYECKOE OGECTIEUEHHE | TEXHMUECKOTO 06eCcIeueH s, 25.08.2020 r. 27.08.2020 r.
00yueHHs 10 AUCLUIUIHHE | HEOGXOAUMOTO IS peanu3aliu ITporoxon Ne 11 ITpo KOJI No 11
12.1 ITnanupyemslie o0pazoBarenbHON NPOrpaMMEI _ } )
HIOMEIIEHHS 115 i i S
TIPOBEACHUS BCEX BUIOB (noonucy) B (n(\)/Onqu)

y4eOHOM IesTepHOCTH




AHHOTAIIUSI PABOYEN MIPOT'PAMMBI JJUCLIUILIUHBI

b51.0.11 «Xumusa»

Hnoexc oucyuniunvl «Haumenosanue oucyuniunv»

Kon n HanpaBJieHHe OATOTOBKH 35.03.06 Aepounorcenepus
HanpagsienHocts (npoduinb) Opeanuzayus obcayscusanus mpancnopma u arocucmuka 8 AIIK
KBanudukauus baxanasp

®opma 00yueHuUst ouHasl

T'ox HAaYa/12a MOATOTOBKH 2020

DakyJIbTeT UHIICEHEPHDIT
Beinyckaroman kadgeapa Texnuyeckuii cepguc
Kadenpa-pazpadoTunk dxonocus

O0BeM IMCUMIIMHEI, 4. / 3.€. 108/3

®opMa KOHTPOJIs (POMEKYTOUHAS ATTECTAUS) 9K3AMEH

Jlexknun — 17 a.

JlaGopaTopuble 3anaTus — 34 4

CamocTtosrtenpHas padora— 29,15 4.

Spocnasns, 2020 r.



MecTo IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMBbl:

JucuuminHa « XUMHS» OTHOCHUTCS K 00s13aT€JIbHON YacTH 00pa30oBaTelbHOM
porpaMMbl OakagaBpHara.

I[I/ICHI/IIIJII/IHZI HarpaBJICHA Ha (l)Ole/IpOBaHI/Ie ClIeayromux KOMHeTeHHHﬁ:

- oﬁmenpmbeccnonanbﬂble KOMIIETCHIMHA 1 HTHIUKATOPLI UX JOCTH/KCHUHA

KO}I Conepmalme KO}I 1 HANUMECHOBaHHUE nﬂnnKaTopa JOCTHU!KEHUS KOMIIETCHIIMHA
KOMIICTCHIIUHA KOMIICTCHIIUHN 3HAThb yMeTL | BJIaA€Th
Crnocoben  pemrarp | OIK-1.1
THUIIOBBIE 3a1aun Ua-1: J{emoHcTpHpYyeT :’,Ha}me6 OCHOBHBIX 3aKOHOB MaTeMAaTHYECKHX,
) €CTCCTBCHOHAVYHBIX n 0 CIIpPoPeCCHOHAIBHBIX HUCHUILJINH,
npohecCHOHABLHOM y wenpod el
HeOOXOAMMBIX VI pelleHHs] THNOBBIX 3agad B 00JacTH
JEeSITEJIIbHOCTHU Ha
. | AaTPOMH:KEHEPHH
OCHOBE 3HAHUHN
OCHOBHBIX 3aKOHOB
OIIK-1
MaTeMaTHYECCKUX M [IpousBoanTh
€CTECTBEHHBIX HayK BBIYHMCIICHUS C CoBpemMeHHoi
OCHOBHEBIE 3aKOHEI "
C MMPUMCHCHHUEM XUMIH HCII0JIb30BAHUEM TEPMHUHOJIOTHEU B
MH(POPMAHOHHO- OCHOBHBIX ITOHATHH U | 00J1aCTH XUMHH
KOMMYHUKAIMOHHBIX 3aKOHOB XHUMHU
TEXHOJIOTUH
KpaTlcoe conepmanne JUCIHMIIJIMHBI . OCHOBHBEIC 3aKOHBI XUMHU,

nepuoandeckuil 3akoH .M. MenzaeneeBa, CTpo€HHE aTroma, XUMHUYECKas CBS3b,

pacTBOPEI

IIEKTPOJIUTOB,

XUMHUYCCKast KHMHCTHKA, TEPMOANHAMUNYCCKHC

IapaMeTpbl XUMUAYECKUX PEAKLMM, DJIEKTPOXUMMS, KOPPO3Us METAJUIOB, 3aIlUTA
METAJIJIOB OT KOPPO3HH.




