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COJIEP)KAHUE PABOYEN ITPOT'PAMMBI TUCHUILINHBI

No HaumenoBanue pasnena (moapassena) Crp.
1 Llenp 1 3a7a4l OCBOEHUS JUCLHUIUIUHBI 5
2 [lepeyeHs mIaHUPyEMBbIX PE3yJIbTATOB 00YUYEHUS MO TUCLUILIIUHE,
COOTHECEHHBIX C IJIAHUPYEMbIMU PE3yJIbTaTaMU OCBOEHUSI 00pa30BaTesIbHON
IPOrpaMMBI 5
2.1  ObmenpodeccnoHaIbHBIC KOMIIETCHIIUHA U WHIUKATOPHI UX JTOCTHKCHUS 6
3 MecTo TUCUMIUIMHBL B CTPYKTYPE 00pa30oBaTEIbHONM IPOTrPaMMBI 7
4 CTpyKTypa TUCIMILIMHBI M PaclpeieIiecHUue €€ TPYA0EMKOCTH (Ha OJTHOTO
o0yJaroIerocs) 7
5 ConepxaHue TUCIUIUIMHBI 8
51 CoaepxaHue JUCIHILIHHBIL, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3zernam) ¢
yKa3aHUEM OTBEICHHOI'O Ha HUX KOJIMYECTBA aKaJeMUYECKUX YaCOB U BUJOB
y4EOHBIX 3aHATUM 8
5.2 Pa3zznensl JUCHUIUIMHBI IO BHAM ayIUTOPHON (KOHTAKTHOMN) paboThl U (HOPMEI
KOHTPOJIS 8
5.3 JlabopatopHbie paObOTHI 9
6 [lepeueHpb yueOHO-METOUUECKOTO 00ECTIEUEHUS ISl CAMOCTOSTEbHON
paboThl 00YYAIOIIMXCS 10 AUCLIUILINHE 9
6.1  Bwuasl camocTosTenbHON paboThl oOydatomuxcs (CP) 9
6.2 Meronuveckue ykazaHus (11 CAMOCTOSITEIILHOW paOOThI) 10
7 @OH/I OLIEHOYHBIX CPEJICTB IS MTPOBEACHUS TEKYLIEU U TPOMEKYTOUHOU
aTTecTaluu O0y4YaroLUUXcs M0 TUCHUIUIMHE 10
7.1  IlepeueHb KOMIIETEHIINH C YKa3aHUEM ATAMNOB UX POPMUPOBAHUS B MPOIECCE
ocsoenuns OIIOIT BO 10
7.2 Omnucanue nmokasareyieil U KpUTEPUEB OIICHUBAHWS KOMITETCHIINM Ha
Pa3IMYHBIX dTanax ux GOPMHUPOBAHUS, ONIMCAHUE 1K OLEHUBAHHUS 12
7.3  TunoBbie KOHTPOJILHBIEC 3a/JaHUS WU UHBIE MaTepUaIbl, HEOOXOAUMBIE IS
OIICHKY 3HAHWM, YMEHHUN, HABBIKOB, XapaKTEPU3YIOIINX dTaIbl (OPMUPOBAHUS
KOMIIETEHIIMH B MTPOLIECCE OCBOEHUSI 00pa30BaTebHOM MPOrpaMMbl 13
7.3.1 TwumnoBsie 3aaHus JJIs1 TPOBEACHUS TEKYIIETO KOHTPOJIS U PyOeKHOTO
TECTUPOBAHUS 13
7.3.2 TumnoBble 3aAaHus IS POBEACHHSI TPOMEKYTOYHOM aTTecTaliuu (IK3aMeHa) 19
7.4  Meroanyeckne MaTepuabl, ONPEAEISIIOIINE IPOLEIYPbl OLEHUBAHUS 3HAHU,
YMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX dTAIbl OPMUPOBAHUS KOMITCTCHITUN 21
8 [lepeyeHb OCHOBHOM U JIOMOJIHUTENIBHON YU4eOHOU TUTEPaTyphl, HEOOXOAUMOU

JJI1 OCBOCHUS JUCIUITIINHBI
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No HaumeHoBanue paszena (moapasena) Crp.
8.1  OcHoBHas ydyeOHas qTuTeparypa 23
8.2  JlomomHWTENbHAS yueOHas IUTEpaTypa 23
9 [lepeuens pecypcoB HHPOPMAIITMOHHO-TEIEKOMMYHHUKAITMOHHON CETH

HNurepner 24
9.1 [IlepeudeHsb 2IEKTPOHHO-OUOINOTEYHBIX CUCTEM 24
9.2 TlepedeHb peKOMEHIyEMbIX HHTEPHET-CANTOB IO AUCITUTUTHHE 24
10  Meroauueckue ykazaHus AJis 00y4darouuxcsi o OCBOCHUIO AUCITUTUTMHBI 25
11  TlepeuyeHb MH(POPMALMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMbIX HPH

OCYIIECTBIICHUH 00Pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE, BKIIOYAs

NepeveHb MPOrpaMMHOTO oOecrieueHus U HHHOPMAITMOHHBIX CIIPABOYHBIX

CUCTEM 25
11.1 TIlepeuyeHb JULIEH3UOHHOTIO U CBOOOHO PACTIPOCTPAHIEMOTO MPOTPAMMHOTO

obecrnieueHus y4eOHOro mpoiiecca o5
11.2 Tlepeuenb nmpodeccHOHaNBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX CIIPABOYHBIX

CUCTEM 26
11.3 [Hoctyn k cetu MHTEpHET 27
12 MarepuanbHO-TEXHUYECKOE 00ecTieueHre O0yUEHUS MO JUCIUILIUHE 27
12.1 Tlnanupyemsbie MOMEIICHUS AJI MPOBEIACHUS BCEX BUIOB YUCOHOM

JESITETbHOCTH 27
13 Opranuzanus 00pa3oBaTENIBHOTO MpoIlecca sl HHBATUAOB U JINIL C

OTpaHUYCHHBIMHA BO3MOYKHOCTSIMH 3I0POBBS 28

[Ipunoxxenus

[Tpunoxenue 1. JIuctel monosHEeHUN U U3MEHEHHM K pabodeil mporpamme
JUCITUTITUHBI

[Tpunoxxenue 2. AnHoTanusa pabodeld mporpaMMBbl TUCITUTLIAHBI



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
cienyroriei odmenpodeccuonanbHor kommneTeHun (OITK-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 O6IlIer0(1)eCCI/IOHaHLHLIX
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 26,90 26,90

+ Jla6 + IIp + KCP)

B TOM YHCJIC.

Jlekuunonnbie 3austus (Jlex) 9,00 9,00

JlaGopartopusie 3austust (J1ab) 17,00 17,00

[Mpaktuueckue 3austus ([Ip) - -

IpoBeneHne KOHCYabTanuit o yueGHoM auctumintae (KCP) 0,90 0,90

2. CamocrosiTesbHast padora, Becero (CP + xonmpoinv) 77,80 77,80

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) 54,10 54,10
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 | 7,00 | 2,00 - 0,25 | 18,10 - 27,35
Ocnognvie nousmust U 3aKOHbL CexuomMempuu 2,00 - - 0,05 2.00 - 4,05
Cmpoenue amoma. Keanmosomexanuueckue
npeocmaenenus. [lpunyunvt pacnpedenenus 2,00 | 1,00 - 0,10 6,00 - 9,10
2NeKMPOHO8 8 INEKMPOHHOU 000I0UKE AMOMA..
Iepuoouueckasn cucmema snemenmos /[.1. 1,00 | 05 _ | o005 | 210 _ 3.65
Menoeneesa 6 ceeme meopuu cmpoenus amoma
Xumuueckas cé:3b. 200 | 05 - 0,05 | 8,00 10,55
2 | Xumuueckas TepMOJAMHAMUKA M KHHCTHKA OIIK-1 |2,00 | 1,00 | - 0,20 | 8,00 - 11,20
Xumuyeckasn kunemuxa - 1,00 | - 0,10 | 5,00 - 6,10
DHepeemuxka XumMu4eckux peakyui. 2,00 - - 0,10 | 3,00 - 5,10
3 | XuMH4eCKHE CUCTEMBI OIIK-1 - 114,00 - | 0,45 | 28,00 - 42,45
Pacmeopot snexmporumos. Booopoouwiil nokazameib - 6,00 | - 0,20 | 16,00 - 22,20
Dnekmpoxumus - 500 | - 0,15 | 6,00 - 11,15
Kopposus memannos - 3,00 | - 0,10 | 6,00 - 9,10
Kypcosas pa6ora (mpoexr) - - - - - - - -
IpomexyTouHas aTrectanusi (IK3aMeH): OIIK-1 - - - - - 23,7 | 27,00
NUTOI'O no gucuMIInHe: - 9,00 |17,00| - 0,90 | 54,10 23,7 108

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

No No HauMenoBanme Bm]blqueﬁm)lx DopMBbI TEKYLIET0
n/n | cemecTpa pa3znesia TUCHMILTAHBI sansuii (b yacax) KOHTPOTi
JI JIP 113 yenesaemocTu!
1 1 PeakmmoHHas criocOOHOCTE BEIECTB 7 2 - PT, Kn
2 1 XuMudeckasi TepMOIMHAMUKA ¥ KHHETHKA 2 1 - KP, PT
3 1 XUMHUUECKHE CUCTEMBI - 14 - PT, 3JIP, U13, KP
HUTOIO: 9 17 - -

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

8



5.3 JIabopaTopHbie padoThI

Ne Ne HauMeHnoBaHue Bcero
HaumeHoBaHUe 1a00paTOPHBIX PadoT

n/n | cemecTpa pa3ziena THCIUILIHHBI 4acoB
1 1 Peakimonnas crocoOHocTh BemecTB | CTpoeHne aroma. XMMHUYECKas CBSI3b 2,0
2 1 Xumuueckasi TepMOJANHAMUKA U KuneTnka XuMUYeCKUX peaxiui 1,0

KHHETHKA
3 1 XHUMHUYECKUE CHCTEMBI [IpuroToBneHre pacTBOpa 3aJaHHOM KOHIICHTPAIIUU 4,0
4 1 Bojopoansiii mokaszarenb. ['uaposns comneit 2,0
5 1 lanbBaHMYeckuii aneMeHT. P Hanps>KeHni MEeTalsIoB. 5,0
DIEKTPOIIH3.

6 1 Kopposus meraiios. 3aiiura METAJIJIOB OT KOPPO3UH 3,0
HUTOroO:| 17

6 IlepeueHb yueOHO-MeTOAMYECKOTO 00ecevYeH s AJIsl CAMOCTOSITEIbHOH PadoThI
00y4arouuXcs M0 JMCHUIIMHE
6.1 Buasl camocTosiTeIbHOI padoTsl 00yuaromuxcs (CP)

Ne Bcero
Ne cemecTpa HaumenoBaHue pasjaesia JUCUMILIMHBI Buaer CP
n/n JacoB
1 1 PeakimonHast crrocoOHOCTH BEIIECTB KoHcriektnpoBaHue MaTepHaioB 10,00
IloaroroBka K TECTUPOBAHUIO 8,10
2 1 Xumudeckas TepMOJINHAMIKA W KHHETHKA KoHcriektupoBaHme MaTepHuaios,
MOJITOTOBKA K KOHTPOJIBHOM 4,00
pabote
[ToaroToBKa K TECTHPOBAHHIO 4,00
3 1 XHUMUYECKHIE CUCTEMBI IToaroroBka K KOHTPOJBHOI
pabote 4,00
TTonroroBka K 3ammmTre
1ab0paTOPHBIX PadboT 18,00
IloaroroBka K TECTUPOBAHUIO 4,00
BrImonHe e WHAWBU Y ATBHBIX 200
JIOMAIIHUX 3aJaHuN '
CamocronaTenbHan paboTta npu NOAroToBKe K 3K3aMeHy 23,7
HUTOro:| 77,80




6.2 MeToanueckne yKkazanus (1J1si CAMOCTOSITEILHOH padoThI)

I[J'IH CaMOCTOATCIIBHOI'O  HM3YUCHHUA  MATCpHaJIOB 110 JUCHUIIIMHC «XUMHUSI»
06yqa}0nme<:51 MOI'yT BOCIIOJBb30BAaThCA CIICAYIOINIMMH aBTOPCKHMH MCTOINYCCKHMU
YKa3aHUAMU.

XamucroBa H.J[., PykoBomctBo mo awcin. Xumus [DIeKTpOHHBIH pecypc]: mus
OakaaBpoB 1o Hamp. moar. Arpourkenepus / M.JI. Xamucrosa, JI.A. banamosa, Spociagis,
®I'BOY BIIO AI'CXA, 2015, 154c /] Dnexrponnas oudmmoreka AI'CXA.

7 DoH/1 OLIEHOYHBIX CPEACTB JJIsl MPOBeAeHUs TeKYIleil U MPOMeKYTOYHOI aTTecTallun
00y4ar0UXCH M0 TUCHUIINHE

DoHJT OIICHOYHBIX CPEJICTB MO JUCIHHUILIAHE «XUMUSI» — KOMIUICKT METOANYECCKUX U
KOHTPOJILHO HM3MEPHUTEIBHBIX MAaTEpUaNIOB, TMpEIHA3HAYCH JUISI OICHUBAaHUS YPOBHS
chopmupoBannocty kKomreTeHur OIMK-1 Ha pa3HBIX cTagusx OOy4YeHUsS Ha COOTBETCTBHE
WHJIUKATOPaM JTIOCTHIKEHUSI KOMITCTCHIIUHA.

@DoHJT OICHOYHBIX CPEJICTB BKIIOYACT KOHTPOJIbHBIC MaTepUalbl IUIS TPOBEICHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOYHOM aTTECTAIMH 110 3aBEPIICHHUIO TEPUO/Ia
oOyueHus.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OOECICYMBACT OICHUBAHUE XOJa OCBOCHHS
JMCIUILTHHBI U TIPOBOAUTHCS B BUJIC KOMIIBIOTEPHOTO MIJTH OJJAHOYHOT'O TECTHPOBAHHUSI.

[TpoMexyTo4yHasi aTTECTAlMs WMEET IMEbl0 ONpPEACTUTh CTEMEeHb JOCTIKCHHUS
3alUIAHUPOBAHHBIX PE3yJbTATOB OOYUYCHHs IO JUCIUILIMHE 3a ONPEICIICHHBIH TEepPUO/I
obyuenwst (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 KOMIIETEHLIMH 110
cemecTpa AMCHUILIMHAM, NPaKTHKaM B npouecce ocsoenusi OIIOII BO
OIIK-1 — /lemoncmpupyem 3nanue 0CHOGHBIX 3AKOHOE MAMEMAMUYECKUX, eCHIECMEEHOHAYYHBIX U
odwenpoeccuonanbHbIX OUCYUNIUH, HEODX0OUMBIX OJ1A PeUIeHUs MUNOBLIX 3a0ay ¢ 001acmu
azpoundicenepuu
1,2,3,4 ‘MaTeMaTI/IKa

1,2,3 ‘(DI/BI/IKa ‘

1 ‘ Xumus ’
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Ne Jranbl (POPMUPOBAHUS U NIPOBEPKH YPOBHS ¢ OPMHUPOBAHHOCTH KOMIIETEHIIUIA 10O
cemecTpa AUCUMILIHHAM, IPaKTHKaM B npouecce oceoenusi OIIOII BO
‘ 6 ‘FI/II[paBJ'II/IKa |
| S | Temmorexnnka |
\ 2,3 ‘MaTepI/IaJ'IOBeI[eHI/Ie Y TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaT€pHAJIOB |
| 3 MeTposorusi, CTaHIAPTU3AIMS U CePTUPHUKAIHS \
‘ 2,3 ‘ Nudopmartrka u udpoBbie TEXHOJIOTHH |
4 MexaHu3zaius TexHosorndyeckux npoieccoB B AITK
2 DIEKTPOTEXHUYECKHE MaTepUAIIBI
9 O3HakoOMHTENIbHAS MPAKTHKA (B TOM YKCJIC TOTyUYeHHE TIEPBUYHBIX HABBIKOB HAYyYHO-
UCCIIeI0BATEIbCKOI PadoThI)
\ 8 ‘BBIHOJ'IHCHI/IC Y 3alIUTa BBITYCKHOW KBAJIM(UKAIIMOHHOM paboThl
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A

(¢opMupoBaHus, oNMCcaAHUE NIKAJ OLlEHUBAHUS

7.2 Onucanue mnokKasarejedl W KpUTepHeB OLEHUBAHUA

KOMHeTeHHHﬁ Ha Pa3jimtdHbIX JTalax HuXx

KomnereHumun Nuaukatop YpoBeHb chOpMHPOBAHHOCTH KOMIETEHIIUA
Oopa3oBaTte/ibHbIE = ™ =
JAOCTH:KEHUSsI TeXHONOMTH ®opma BBICOKHIi cpenHuii HHKE CpeIHero 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 PACTBOPUMOCTHIO TBEPABIX TEI?

UYrto Takoe nepeHachlleHHbIe pacTBOPhI? Kak ux rotoBsT?

Yro Takoe kpucramumzanusi? E€ npaktuyeckoe 3HaueHue?

Kakass 3aBHCHMOCTB CYIIECTBYET MEXKIY IUIOTHOCTBIO pacTBOpa M 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 OMOIIBIO KaKKMX TI0Ka3aTesIeH MOKHO 0XapaKTepHU30BaTh KUCIOTHOCTD (IIETOYHOCTB)
pacTBopa?

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

OmnpenenuTh KOHIIEHTPAIMIO HOHOB BOJOPOAa M THAPOKCHIa B pacTtBope. a) pH
KOoTOporo paseH 6,2; 6) pOH xotoporo paseH 5. Ykaxute cpery pactBopa.

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

Yrto Ha3pIBaeTCs THAPOJIM30M COJICH? B Kakux ciydasx IpH ruaposu3e o0pa3yroTcs: a)
KHCJIbIE coyd; 0) ocHOBHBIE coyn? [losicHUTE Ha MpUMepax.

Harmmcate MONEKyJSIpHBIE W MOJIEKYISPHO-UOHHBIC YpPaBHEHHUS PEaKIUi THIPOJIN3a
cneayromux comeit: Na;SOs; NaCN; KCI; NH4NO3; Fex(SOg)s; K3PO4; CH3COONa.
KaxoBa peakius cpepl pacTBOpa B KaXI0M Cirydae?

Uro nazeiBaercs OydepHbiM pacTBopoM? [losicHute Mexanusm OydepHoro neicTBust Ha
puMepax aMMHUAYHOTO U alleTaTHOro 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 3JIEKTPOHHO-MOHHBIE
YPaBHEHHS TPOLECCOB OKUCIIEHUS U BOCCTAHOBJICHMUSI.

[TociienoBaTENbHOCT COCTABICHUSI YPABHECHHN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLU.

[ToHsiTHE 3JIEKTPOAHOTO M OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TTOTEHIINAJIA BEIIECTB.
OJIC peakuuu. HanpaBieHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM pEaKIIUU.

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

Kaxk onpenennts MOIsIpHBIE MAaCChl 5KBUBAJIEHTOB OKUCIUTENSI 1 BOCCTAHOBUTEIISA?

UTto Ha3bIBaETCS JICKTPOIHBIM IMOTCHIIMATIOM MeTasia?

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 raJisBAHUYECKOTO 3JIEMEHTA U BBIUUCIUTH J/]C raapBaHMYECKOro
sJeMeHTa?

Yro HaspIBaeTcsi Kopposuen MmetamioB? Buabl kopposuu. K kakuMm u3 HUX OTHOCHUTCS
ra3oBasi KOppPO3Hs?

K kxakomy By KOpPpO3WH OTHOCHTCS 0Opa3oBaHHWE Ha MOBEPXHOCTH MEIU €€ OKCHa
IIpU HarpeBaHUM U PKaBUYMHA Ha BO3yXe?

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

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

Kak mporekaer koppo3uss B Cllyda€ TOBPEKICHUS TMOBEPXHOCTHOTO  CJIOS
OIIMHKOBAHHOT'O W HUKEIMPOBAHHOTO JKeJie3a MPU UX KOHTAKTE C BOJAON?

CnocoObI 3alUThl METAJIJIOB OT KOPPO3UH, KX CYITHOCTb.

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

Ilpumepvl mecmogvix 3a0anuii 014 NPOBEOCHU MEKYULe20 KOHMPOJIA U PYOEHCHO20

mecmupo6aHun.

3aganme 1  CkoybKO TpaMMOB HUTpaTa KaJus HYKHO Juts ipurotosiieHus 250 r 6%-Horo

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

3apanme 2 Maccoas nois (%) cyabdara kajaus B pacTBope, morydeHHoM u3 220 M1 BOJIbI

1 30 r K,SOq4, paBHa:
a) 12 %; 6) 14 %; B) 18 %.
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3ananue 3 [Ipu 06pa30BaHUH ralbBAHUYECKOIO dJIEMEHTA C UCIIOIb30BAHHEM 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 TunoBble 3a1aHUs 1JIs1 MPOBeIEHUSI MPOMEKYTOYHOI aTTecTanuu (3a4eTa)

Komnemenyuu:
OIIK-1 — CnocoGeH pemiaTe TUIIOBBIE 33j1aud MPOGECCHOHAIBHOM NEATeIbHOCTH Ha

OCHOBE 3HAaHHM OCHOBHBIX 3aKOHOB MAaT€MAaTHMYE€CKHUX M €CTECTBEHHBIX HayK C IPpUMCHCHUCM
I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX TEXHOJIOTHM.

10.
11.

12.

BO”pOCbl K 9K3aMeEHy.

OCHOBHBIE TOHATHS M 3aKOHBI XUMHUU. Moiib, MOJApHAs Macca, XUMUYECKUU
SKBHUBAJICHT, MOJISIPHAs Macca JKBUBAJIEHTA. 3aKOHBI XUMHH. COXPAHECHUS MACCHI,
MOCTOSIHCTBA COCTaBa, YKBUBAJIEHTOB, 3aKOH ABOTaApO.

CoBpeMeHHast Teopusi cTpoeHMsi aToMa. KBaHTOBble uncia. DuU3MYECKUN CMBICI
KBAHTOBBIX YMCEJI C TOYKH 3PEHUS CTPOCHUS aTOMA, UX B3aUMOCBS3b.
[IpyHIMIBI 3aMOJIHEHUS] aTOMHBIX OPOUTAICH AJIEKTPOHAMHU. TPHUHIIUI HAUMCHBIIICH
sHepruM, npaBwio KiieukoBckoro, npuHumn Ilaynu, mpaBuwino XyHAa, <«IpoBaj»
3JIEKTPOHOB.
[lepuonnueckuii 3akon .M. MenneneeBa — OCHOBHOM 3aKOH XHMHH, CBSI3b €TO CO
CTPOEHHEM aTOMOB. XapAKTEP U MPUUMHA U3MEHECHUSI CBOMCTB JIEMEHTOB B IIEPUOJIAX U
[JIaBHBIX MMOJATPYNIIAX B NEPUOAUUECKON CUCTEME SJIEMEHTOB.
S-, p-, d-, f-cemeiicTBa XUMHUYECKHMX 3JIEMEHTOB U MX PACIIOJIOKCHHE B TICPHOAMUCCKOMN
cucteme .. MenneneeBa. Pa3o0parh Ha npuMepax CTPOEHHUE X BaJEHTHBIX YPOBHEH
AIIEKTPOHHBIX 000JI0YEK.
[TonsTne 00  dHEpPruM  HMOHM3ALMM, DHEPrUM  CPOJACTBA K  DJIEKTPOHY,
3JIEKTPOOTPUIIATEIBHOCTH. Kakue CBOMCTBa AaTOMOB OHM XapAKTEPU3YIOT.
KoBaneHTHast, HOHHAs, BOAOPOIHAS, METAIMUECKass XUMUYCCKUE B3 (pa3o0parth Ha
npuMepax).
CBolicTBa KOBAJICHTHOM  CBSI3U:  DHEPTHs, JUIMHA, KPaTHOCTh, IOJSIPHOCTD,
HApPaBJIECHHOCTb, HACHIIIAEMOCTb.
KoBanenTHas xuMuueckas CBs3b, YCIOBHS €€ 0Opa30BaHMS 110 METOAY BaJICHTHBIX
cBs3eil. MexaHu3Mbl 00pa30BaHHWS KOBAJICHTHBIX CBsI3eH. OOMEHHBIN, JOHOPHO-
akuenTopHbli. CUrMa - v Iy - CBSI3M, MOSICHUTH HA MPUMEPax.
THIBI MEXMOJIEKYJIIPHOTO B3AaUMOJACHUCTBHSL.
Xumuueckass KUHETHKa. CKOpPOCTh XUMHUYECKOW PEAKUUH, E€IUHUIBI HW3MEPEHHS,
@DaKkTOpPhI, BIUSAIONIME HA CKOPOCTh XUMUYECKOW PEAaKIUU. 3aKOH JACHCTBYIOIINX MAaccC -
OCHOBHOM 3aKOH XMMHUYECKON KMHETUKU. KOHCTaHTa CKOPOCTH pEeaKIIuHu.
Bnusinue temneparypbl Ha CKOpPOCTh xuMuyeckux peakuuid. I[IpaBuno Baut-T'odda,
TeMnepaTypHbIii KO3 OUIIMEHT peakiuu. DHEPrus aKTUBAIlUU XUMHUYECKUX PEaKIuil.
YpaBHenue AppeHuyca.
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13.

14.

15.

16.

17.
18.

19.

20.

21,

22,

23.

24,

25,
26.

217,

28.
29.

Xnmuueckoe paBHoBecue. [lpusHakm xumumdeckoro paBHoBecusa. KoHcraHTa
paBHOBecHs. CMelIeHHEe PAaBHOBECHS NMPU M3MEHEHUM KOHIIEHTPALMH, TEMIIEpaTyphl,
nasnenus. [punmun Jle-Illarense, pazoOpaTe Ha TpUMeEpax.
Tepmoaunamuueckass  cucrema. (OCHOBHbIE  TEPMOJAMHAMUYECKHE  MapaMeTpBhI:
BHYTPEHHSSI SHEPT U, SHTAIBINS, SHTpoNus, 3Heprust ['md0ca, sneprus I'enpMrosbia.
IlepBbiii 3akoH TepMoAMHAMUKH. IlpuiiokeHue 5TOro 3akoHa K H300apHBIM U
M30XOPHBIM IIPOLIECCaM.
Tepmoxumusa. TemnoBeie 3(dexTsl peakuuid. 3akoH [‘ecca W ero cleAcCTBUSL.
Tepmoxumuueckue ypaBHeHus. Pacuer AH Oy, AS O AGO o
Krnaccugukanus qucnepcHbIX CUCTEM 10 CTENIEHU JAUCIIEPCHOCTH.
Hctunnble pacTBopbl. TepmonnHaMuka nmpoueccoB pacTBOpeHus. CriocoObl BEIPAKEHUS
KOHILIEHTpaLMy pacTBOPOB.
PacTtBOpBI 25IEKTPOJIMTOB. TeEOpUs JIIEKTPOJUTHUECKOM auMccoluanuu. | uaparanus
MOHOB. CHJIbHBIE U cT1a0bI€ 3JIEKTPOIUTHI.
PactBopb! cnabbix 3nekTponutoB. CtyneHyaTas auccounanus. CTeneHb U KOHCTaHTa
JTUCCOLMAMU  CHa0bIX SJEKTPOIUTOB. OT Kakux (aKTOpOB OHHU 3aBUCAT? 3aKOH
pazb6asnenus OcTBaaba.
DIIEKTpOIUTHYECKAs aAucconnanus Boasl. MlonHoe npownsBenaeHrne Boabl. BogopoiHbIii
U TUIpOKcUIbHBIN noka3arens pH u pOH. bydepHbie pacTBOpBHL.
I'mppomus coneit. Tunbl runponusa. KoHCTaHTa, CTENEHb THUIPOIU3a, B3aUMOCBS3b
Me)y HUMH. CTynieHYaThli THIPOJINS.
OKHCINTENPHO-BOCCTAHOBUTENBHBIE peakund. [IOHATHE CTENEHU OKHCIIEHUs aToMa B
Mosnekyae. [Ipoueccsl okucieHuss U BoccTaHOBIIeHUA. [IpuBenure npumepsl BELIECTB
OKHUCIIUTEIIEH U BOCCTAHOBUTEIIEH.
MexaHu3M BO3HHUKHOBEHMS JJIEKTPOAHOIO IIOTEHLMAJa Ha T[paHUIE paszena:
IIOBEPXHOCTb METAJIJIa- PACTBOP dJIEKTpoauTa. Y paBHeHue HepHcera.
CranaapTHbI BOJOPOIHBIN 3JEKTPOA. P HaNpsyKeHU METalIoB.
['anbBannuecknii anemeHT. JJJC rampBaHmdyeckoro sneMeHTa. KOHIIEHTpauMOHHBIN
raJIbBAHUYECKNAW DJIEMEHT.
DJIEKTPOJIN3 PACTBOPOB M pacIuiaBoB. lIporecchl, mpoTekaronme Ha KaToAe U aHOJE.
[Ipumepsl. 3akonsl apanes.
Buael Koppo3un METAIOB.
DJIEKTPOXHUMHUYECKAsE  KOPPO3WsA. YPAaBHEHHsS]  peakUUil, NPOTEKAOUUX IPHU
rajibBaHOKOppo3uu. Pa3zobpars Ha npuMepax.

30. CmocoObI 3aITUTH METAIIIIOB OT KOPPO3HUH.

Ilpaxkmuueckue 3a0anus 01,1 nPOBeOeHUs IKIAMEHA.

Ilpumep 1. B 600 mu pactBopa conepxurcs 30 r cynbdara amromunns. OnpenenuTh

MOJIIPHOCTh, HOPMAJIbHOCTh U TUTP PacTBOPA.
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Ilpumep 2. XpoMm HaxoauTcs B KOHTakTe ¢ cepeOpom. Kakoit u3 meramioB Oyner
OKHUCIIATBCS TpU Koppo3uu B kuciou cpeae (HC1)? Hamummre ypaBHEHHS 3JICKTPOJIHBIX
nporieccoB (B MOHHOM BHJIE) H COCTaBbTE CXeMy OOpa3yroImerocs KOPPO3UOHHOTO
rajJbBaHUYECKOTO JIEMEHTA.

Ilpumep 3. Cuctema 2CO + Oy 2CO; + Q HaXoaUTCSA B COCTOSIHUHU paBHOBecHs. Bo
CKOJIBKO pa3 HM3MCHHTCS CKOPOCTh PCaKIMU TPH YBEIMUYCHUU KOHIICHTPAIMH OKCHJIA
yraepoaa(ll) B 4 paza?

Ipumep 4. Kak HY»KHO U3MEHHUTH JaBICHUE, TEMIICPATYPY, KOHIIEHTPALINIO UCXOIHBIX
BEIIECTB, YTOOBI CMECTUTh XMMHUYECKOE PaBHOBECHE B CTOPOHY OOpa30BaHMS YIICKUCIOIO
raza: 2CO + O, < 2C0O,+Q ?

Ilpumep 5. Hannucath ypaBHEHHE IPOILIECCOB IJIEKTPOJIM3a BOAHBIX PACTBOPOB COJICH:
xmopuga menu (1), cynbdara aTroMUHUS C YTOIBHBIMU JJICKTPOJIAMHU.

Ilpumep 6. TambBaHWYECKHUH DIEMEHT COCTOMT W3 CEpPEOPSHOTO IIICKTPOJa,
norpyxénHoro B 1 M pactBop HUTpaTa cepedpa U CTaHIaPTHOTO BOJAOPOIHOTO 3JIEKTPOJIA.
Beruucoute 3/[C sneMeHTa, HanmMcaTh YpaBHEHHS JIEKTPOJHBIX MPOLECCOB U CYMMapHOH
peaKkIuuy, MPOUCXOIAIIEH MPU pabOTe DJIEMEHTA.

Ipumep 7. CocTaBbTe ypaBHCHHE T'MIPOJIHM3a M pacCUUTAWTE KOHCTAHTY T'HIPOJIH3a
(Kr) BomHoro pactsopa xuopuaa ammonus. Ky(NH;OH) = 2*10°.

Ilpumep 8. Bo CKOJBKO pa3 YBEIUYUTCS CKOPOCTb XHMMHUYECKOM peaklHH, €CiH
MOBBICUTH TeMreparypy peakimonHon cmecu Ha 30°? TemneparypHsiii kKodhPUIIMEeHT paBeH
3.

Ilpumep 9. lpu snexTpoan3e paciiiaBa XJIOpHIa HATPHs B TEUEHHE S 4acoB Ha KaToe
BbIeNTWIOCh 3,6 T Meraymuia. OmpenenuTh CUIly TOKa U O0BEM XJIopa MPU HOPMAIbHBIX
YCIIOBUSX.

Ilpumep 10. IluHK HaxXoAWTCA B KOHTAaKTe ¢ HHUKeneM. Kakoil w3 sieMeHTOB OyaeT
OKHCIIATBbCS Tipu Koppo3uu B kucioi cpene (HCI)? Hanummure ypaBHEHHE SJIEKTPOIHBIX
nporieccoB (B MOHHOM BHUJE) W COCTaBbTE CXeMy OOpa3yroomerocss KOPPO3HOHHOTO
rajlbBAHUYECKOTO 3JIEMEHTA.

7.4 MeTtoanueckue MAaTepuaJibl, ONpedeJsOIINe NPOUeIYPbl OIEHNBAHUA
3HAHUM, YMEHHUH, HABBIKOB, XaPAKTePU3YIIHUX 3Tanbl GOPpMHUPOBAHUSA KOMIIETCHIIUM

KOHTpOJ'H) OCBOCHUA JUCHHUIIIMHBI M OILICHKA 3HAaHUU O6y‘—IaIOHH/IXC$I Ha 3K3aMCHC
INpOU3BOAUTCA B COOTBECTCTBHHU C [TonoxxenueM o IMPOBCACHUN TCKYHICTO KOHTPOJIA
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YCIEBAEMOCTH U TMPOMEXKYTOUHOW aTTecTallud OO0ydallMXcsi 10 00pa3oBaTelIbHbIM
MporpaMmaM BbICIIET0 00Opa30BaHUsI.

TecToBbIC 3a]aHUSA

Kpumepuu ouenxu 3nanuil 00yuarouwuxca npu npoeeodeHuUu mecmupoeanus.

OreHka «omauuHO» BHICTABIISACTCS TP YCIOBUHU MIPABUIILHOTO OTBETA O0YJAIOIIETOCS
He MeHee yeM 85 % TecTOBBIX 3aJaHHM.

OreHKa «Xopouio» BHICTABIISCTCS TP YCIOBUHU MPABUILHOTO OTBETa OOYYAFOIICTOCS
He meuee yeM /0 % TecTOBBIX 3aIaHUIA.

OrneHka «y0oeiemeopumesibHo» BBICTABIISICTCS IMPU YCIOBHH IPAaBHIIBHOTO OTBETA
obOyuarorierocs He MeHee 51 % TecTOBBIX 3aJaHNUH.

OreHKka <Hey0061emeopumenbHo» BHICTABISICTCS MPH YCIIOBUU MPABHIIBHOTO OTBETA
obyuarormierocs MeHee yem Ha 50 % TeCTOBBIX 3aJaHUM.

DK3aMeH

Kpumepuu ouenusanusn 3xzamena:

OueHka «omauyHe» BBICTABISIETCS O0y4arIIeMycs, MOKa3aBIIEMY BCECTOPOHHHE,
CUCTEeMaTU3UPOBaHHBIC, TTyOOKHE 3HAHUSI BOMPOCOB IK3aMEHAIIMOHHOTO OWieTa U YMEHHUE
YBEPEHHO MPUMEHATh MX Ha MPAKTUKE NPU PEIICHUHM KOHKPETHBIX 3ajad, CBOOOJHOE W
MpaBUIbHOE 00OCHOBAHKE MPUHATHIX PEIICHUH.

OrneHka «xopouto» BHICTABJISIETCS 00yUalolEeMycs, €CJIM OH TBEPAO 3HAET MaTepual,
rPAaMOTHO M MO CYUIECTBY H3JIATaeT €ro, YMEET MNPHUMEHATHh IOJy4YEHHbIE 3HAHHUS Ha
MPAKTUKE, HO JOMYCKAaeT B OTBETE WJIM B PEIICHUU 33a/1a4 HEKOTOPbIE HETOYHOCTH, KOTOpPbIE
MOYET YCTPAHUTh C TOMOUIBIO IOMOTHUTEIBHBIX BOIIPOCOB MPENO1aBaTENs.

OneHka «yooenemeopumenvHo» BBICTABISETCA OOyYarOMIEMYCs, TIOKa3aBIIEMY
dbparMeHTapHbIM, pa3pO3HEHHBIM  XapakTep 3HAaHWM, HEJAOCTATOYHO  MPABUIIbHBIC
dbopmynupoBku 0a30BbIX TOHSATHUM, HAPYIICHUS JOTHUYECKOW TMOCIE0BAaTEILHOCTH B
W3JIO)KEHUW TPOTPaMMHOI0 MaTepuasa, HO MPHU 3TOM OH BJIAJICET OCHOBHBIMHU TMOHSATHUSIMU
BBIHOCUMBIX Ha 3K3aMeH, HEOOXOAUMBIMU JJISI JadbHEUIIIEro O0y4eHUsI U MOXKET MIPUMEHSITh
MOJTyYEHHBIC 3HAHUSI 110 00pa3Ily B CTAaHIAPTHOM CUTYAIUU.

OueHka «Heyoos1emeopumenbHo» BbICTABISETCA 00ydaronIeMycsl, KOTOPbIA HE 3HAET
OoJbIllIe YacTH OCHOBHOTO COJICp’KaHMS BBIHOCUMBIX Ha 9JK3aMEH BOIPOCOB TEM
JTUCITUTUTNHBI, JOMYCKAeT rpyObie OMMOKY B (hOPMYIUPOBKAX OCHOBHBIX TIOHSTHI U HE YMEET
MCIIOJIb30BaTh MOTYUYECHHbBIE 3HAHUS IPU PEIICHUH TUMOBBIX MPAKTUYECKUX 3aa4.
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8 IlepeyeHb OCHOBHO¥ M TOMOJTHUTEILHON YUeOHOM JIUTEPATYPHI, HEOOXOTUMOM ISl

OCBOCHMS JUCLMIIUNHbBI
8.1 OcHoBHasi yueOHAas JuTepaTypa

xumust [Tekcr]: yueOnuk mis By3os / H.C.

AxMmeToB, M., Beici k., 2001, 743¢ pasaciIbl

Ne Hcnons3yercs Kon-Bo
H/;I HaumenoBanue IIPU M3YYEHUU | CEMECTP | DK3EMIUIIPOB B
paseoB OMOIMOTEeKE
1 | Tmmaka HJL, OO6mas xumus [Tekcr]: Bce 1 40
yueObnuk st By3oB / H.JI. I'munka; Ilox paszesl
pen. B.A. Ilonkoma, A.B. baOkoBa, M.,
HOpaiit, 2013, 900c ,
2 bopzosa JI.JI., OcHOBBI 00IIEH XUMUH Bce 1 D11, pecypc
(®BC W3natenbcTBO Jlans ) pasielbl
[DnekTponnsiii  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., PykoBoacTteo o Bce 1 43
nmuct. Xumust [Texcr]: ans GakanaBpoB 1o pazzensl
Hanp. moar. Arpoumkenepus [ W]
XamucroBa, JI.A. bamamosa, Spociasib,
OI'BOY BIIO AI'CXA, 2015, 154c
4 | XaiiucroBa W1, PyxoBoacTeo no Bce 1 3JI€KTpOHHBII71
et Xumus [DIeKTpoHHbBIN pecypc]: mwis paszemsl pecypc
OaxanaBpoB 1o Harmp. MO/
Arpounxenepust / W.J|. Xamucrosa, JLA.
banamosa, Spocnasns, @OI'BOY BIIO
SAICXA, 2015, 154c¢
5 XUMUS. IPAKTUKYM JUIS CTYI€HTOB Bce 1 DJIEKTPOHHBIN
umkeHepHbIx HanpasieHuit (ObC Jlanp) pa3eibl pecypc
[2nexTponnslii pecypc] : yued. mocobue /
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 JlonmostHUTE/IbHAS Y4eOHas JIUTEepaTypa
e Ucnonesyercs Kon-Bo
11/;1 HaumenoBanue IIpU U3YyYECHUU | CEMECTP SK3EMILUIIPOB B
paszienoB OnbIMoTeKE
1 FgHHEa H.JL, ?:;maqn u y6Hpa)KHeHI/Ig H(; Bce 1 40
o0omIeu XUMHHU CKCT|. YUYEOHOE I10oCcOo0ue
H.JI. I'nunkKa, H.[, XI/IMI/]I;I,};.984, 264c pas/IClbl
2 | AxmeroB A.C., OOmas u HeopraHuyeckas Bce 1 03
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javascript:

Joctyn oOyuaromuxcs K 37aeKTpoHHBIM pecypcam (DP) oubanorekun ®I'BOY BO Sfpocnackas
['CXA ocCyIIecTBIsIeTCsl TIOCPEACTBOM BIICKTPOHHOM HH(OPMAIIMOHHON 00pa30BaTeIbHOM Cpe/ibl aKaIeMUH
u caiita o sorudy u maposo (https://biblio-yaragrovuz.jimdo.com/sneKTpOHHBINH-KATAIOT).

O IllepeueHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTd UHTepHeT

9.1 IlepeyeHb TEKTPOHHO-OHOJIHOTEYHBIX CHCTEM

15121 HanMeHnoBanue TemaTuka Pexxum nocryna

1. DIEKTpOHHO-OubIMOTE NS CHCTeMa YHuBepcaabHast https://e.lanbook.com/
n3garenbeTBa «Jlanp»

5 DIIeKTPOHHO-OMOIMOTEUHAS CUCTEMA VanBsepcabHas http://rucont.ru/
«PyKOHT»

3. a.ﬂeKTp OHHO-OHOMMOTEHAT CHCTEMA YHuBepcaabHas http://ibooks.ru/
«iBooks.ru»
DIIeKTPOHHO-OMOIMOTEUHAS CUCTEMA .

4, «AgriLib» Crenuanu3upoBaHHas http://ebs.rgazu.ru/
Hayunas anexkrponnas Oubnnorexa AT

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

9.2 IlepeyeHb peKOMeHAyeMbIX HHTEPHET-CANTOB M0 TUCHHUILINHE

1. MuHHCTEpCTBO 00pa3oBanus ¥ Hayku Poccuiickoit denepariuu [DneKTpoHHBINH pecype]. —
Pexum noctyna: https://minobrnauki.gov.ru/, ceo6oansbIit. — 3ari. ¢ skpaHa. — 53. pyc.

2. ®epepanbHblii opTan «Poccuiickoe oOpazoBaHue» [DnekTpoHHBIH pecype]. — Pexum
noctyna: http://www.edu.ru, cBoboaHsbIi. — 3ari. ¢ skpaHa. — 53. pyc.

3. Undopmanmonnas cucrema «EnMHOE OKHO JOCTyna K 0Opa3oBaTEIbHBIM pecypcam»
[DnexTponnsiit pecypc]. — Pexxum mocryma: http://window.edu.ru, cBoGomHbIi. — 3ari. ¢
3KpaHa. — 3. pyc.

4. OenepanbHBI TEHTP HHPOPMAMOHHO-00PA30BATEIBHBIX PECYPCOB [DIIEKTPOHHBIN
pecypc]. — Pexxum noctyma: http://fcior.edu.ru, cBo6oaHbIN. — 3ari. ¢ 3kpaHa. — 3. pyc.

5. MunucrepcTBo ceibckoro xo3siiictea PO [Dnexkrponnsiii pecypc]. — Pexum moctyna:
http://mcx.ru/, ceobomubIN. — 3ari. ¢ skpana. — 3. pyc.

6. Hayunast snextponnas oubnmorexka eLIBRARY.RU [Dnekrponnsiii pecypc]. — Pexum
nocryna: http://elibrary.ru/, ceobonnsrii. — 3ari. ¢ skpana. — S3. pyc.

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

8. llentpanpHas Hay4Hasi CeIbCKOXO3SCTBEHHass Oubnmoreka Poccenbxo3akagemMun
[DnexTponnsiit pecypc]. — Pexxum moctyma: http://www.cnshb.ru/, csoGoamsiii. — 3ari. ¢
3KpaHa. — 3. pyc.

9. MHWndopmanmonHo-cnpaBounbiii  moprtai. [Ipoekt Poccuiickoit rocymapcTBEHHOM
OubnMoTeKH s MoJoaekH [DnexkTpoHHbIH pecypc]. — Pesxxum moctyma: www.library.ru,
CBOOOJHBIN. — 3ari. ¢ skpaHa. — 3. pyc.
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10 MeTozmqecxne YKa3zaHnus OJst oﬁyqalomnxm 10 OCBOCHHUIO JUCIHUIIJIMHBI

Bua yueOHbIX 3aHATHI Opranu3anms 1esiTeJJbHOCTH 00y4alouerocs
Hanucanue KOHCIIEKTa JIEKIMI: KpPAaTKO, CXEMAaTHYHO, IOCIEA0BATEIbHO
¢bukcupoBaTh  OCHOBHBIE  TIOJIOKEHHUS,  BBIBOJBL,  (HOPMYIHPOBKH,
00001IeHNs; TOMEYaTh Ba)XHBIC MBICIIH, BBIIEIATH KIIOUEBHIC CJIOBA,
TepMuHbl. O003HAYUTH BOIPOCHI, TEPMUHBI, MaTepuai, KOTOPBIA BbI3bIBACT
TPYAHOCTH, NOMETUTh M IMONBITATHCA HAWTH OTBET B PEKOMEHIYEMOU
nutepatype. Ecnu camocrosTensHO HE yAaeTcs pa3odpaThCsi B MaTepuale,
HE00X0uMO Cc(hOpMYIHPOBATh BOMPOC M 3a/JaTh MPEMOAABATENIO Ha
KOHCYJIbTAIIMH, HA IPAKTUYECKOM 3aHSATHH.

Pabota mo anropurmam, NmpeAcCTaBICHHBIM B METOJUYECKUX YKa3aHUSAX IO
BBITIOJTHEHUIO J1TA0OpaTOpHBIX paboT. AHaIU3 BBINOJIHEHHON paboTHl,
(GbopMyJIUPOBKA BBIBOJIOB MO UTOTaM BBIMIOJTHEHHON pabOThI HA OCHOBAHHUU
Marepuana, IOYEepPIHYTOr0 W3 KOHCIEKTOB JIEKIHMM, OCHOBHOM U
JIOTIOJTHUTENLHOW JIUTEepaTypsl, pecypcoB cetu MurepHer. Ilonck oTBETOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

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

Jlexus

JlaboparopHas pabota

[TonroroBka Kk 3K3amMeHy

11 Ilepeyenb nHGPOPMAIMOHHBIX TEXHOJIOTHIA, MCNIOJIB3YEMbIX IIPH OCYLIECTBJIEHUN
00pa30BaTeIbLHOIO MPOLECCA MO JMCHHUILINHE, BKJIKYas NepevyeHb MPOrpaMMHOT0
o0ecrnevyeHuss U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Nudopmarmonnsie TE€XHOJIOTHUH, UCIIOJIb3yEMbIE npu OCYILIECTBICHUU
00pa3oBaTeNbHOTO Mpoliecca MO AUCIUIUIMHE MO3BOJISIIOT: 00ECIEeUnTh B3aUMOJECHCTBUE
MEXIy Y4YaCTHHKaAMH 00pa30BaTeIbHOIO MpOIlecca, B TOM YHUCIIC CHHXPOHHOE W (WJIH)
ACMHXPOHHOE B3aUMOJICUCTBUE MOCPEACTBOM ceTH WHTEpHET, B T.4. C HCIOJIb30BAHUEM
AJIEKTPOHHOM HH(POPMAIMOHHO-00pa30BaTEILHON Cpelbl aKaJeMuH, (PUKCHUPOBATH XO
00pa30BaTENBLHOTO MPOIECCA, PE3YIHTATOB MPOMEKYTOUYHOM aTTeCTAlMU MO JAUCLMILUIUHE U
pE3yIbTATOB OCBOEHHUS 00pa30BaTEIbHONW MPOrpaMMbl; OPraHM30BaTh MPOLECC 00pa30BaHUs
MyTeM BU3Yalu3allKi U3ydyaeMod WHGOpMAIMU TTOCPEICTBOM MCIIOJIb30BAHUS TIPE3EHTAIINT,
y4eOHBIX (DUITBMOB; KOHTPOJMPOBATH PE3yJbTaThl OOyUEeHMs] HAa OCHOBE KOMITBIOTEPHOTO
TECTHPOBAHMUSL.

11.1 IMepeyeHb JUIEH3UOHHOTO U CBOOOJIHO PACNpPOCTPAHSIEMOI0 NMPOrPaAMMHOIO
o0ecnevyeHnnsi yueOHOro mpoiuecca

Ne HaumenoBanue TemaTuka
. | Microsoft Windows OnepanroHHas cucTeMa
2. | Microsoft Office (Bkmrouaer Word, Excel, PowerPoint) [TakeT 0(hMCHBIX MPHUIIOKESHHUN
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11.2 Ilepeyenb mnipodecCHOHANBHBIX ©0a3 JAaHHBIX M HHMOPMAIMOHHBIX
CIPAaBOYHBIX CHCTEM

Ne .
ul HaumenoBanue TemaTuKa DJIEeKTPOHHBIIi ajpec
http://www.consultant.ru
CrpaBo4HO-IIpaBOBas CUCTEMA OCTYII C KOMIILIOTEPOB
1. p P YHuBepcaabHas Hlocty p
«Koncynprantl Imroc» 3JIEKTPOHHOTO YMTAIBHOIO 3a/1a
oubmmorexkn SApocnaBckoit [CXA
https://www.garant.ru/
HNudopMaimoHHO-TIPaBOBOMH OCTYII C KOMIILIOTEPOB
2. opman p YHuBepcaabHas Hlocty p
noprain «I'apanT» ANIEKTPOHHOTO YUTAILHOTO 3aJ1a
oubmmotekn SApocnaBckoit [CXA
https://polpred.com/
JlokanbHas cetb SIpocnaBckoit
Bba3za nannsix Polpred.com 0630 I'CXA / uHauBULyaIbHbBIIA
3. - P p YHuBepcanbHas AMBIAY .
CMHU HEOTrpaHUYEHHBIN JOCTYM U3 000
TOYKH, B KOTOPOH UMEETCs JTOCTYII K
cetd VIHTEepHET MO JIOTHHY ¥ TapOJIt0
PedepaTtuBHas u .
(bep http://webofscience.com
4. | HaykoMmeTpuueckas 0a3a JaHHBIX YHuBepcanbHas Toctyn ¢ IP-azipeca akazieMun
Web of Science y P
PedepaTusHo-
oubanorpaduueckas u https://www.scopus.com/
S. YHuBepcaiipHas
HayKOMETpHUYecKas 0a3za JTaHHBIX Hoctym ¢ IP-anpeca akanemun
Scopus
ba3e!l maHHBIX W3aTENLCTBA https://www.springernature.com/
6. . VYHuBepcanpHas
SpringerNature Hoctyn ¢ IP-anpeca akanemuu
https://u36.pd/
K mpowusBeneHusiM, nepemeamM B
OOIECTBEHHOE JIOCTOSIHUE JOCTYII
CBOOOIHEIH.
7 Haunonanbnas S1ekTponHas YHuBepcaipHas K npomsBenennsaM, oxpaHsIeMbIM
" | bubnmoreka (HOB) p P » OXP
ABTOPCKHUM IPABOM JIOCTYT C
KOMITBFOTEPOB JICKTPOHHOTO
YUTAJILHOIO 3aj1a OMOJINOTEKN
SApocnasckoii [CXA
http://agris.fao.org/agris-
8. | basza mamnpix AGRIS CrenmanusupoBanHas | search/index.do
Jloctyn cBOOOTHBIN
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 cetu UHTEpHeT

Kaxnprii  oOywaromuiics B TEUYCHHE BCEro Iepuoaa OOydeHHs oOecrnedeH
WHIVBUIYATbHBIM HEOIPAaHUYCHHBIM JOCTYIIOM (YIAJICHHBIM JOCTYIIOM) K ceTh MHTepHeT n
K dJIEKTpOHHOU nH(popMarmoHHo-00pazoBaTenbHOM cpeae PI'BOY BO Spocnabckas [[CXA.

12 MaTepuajibHO-TeXHUYECKOe oDecrieyeHne 00ydeHus Mo AUCHUTIIHHE

[Io BceM BugaM Y4YeOHOU [EATEIBHOCTM B paMKaX JUCIHUIUIMHBI «XUMHS
opraHuyeckas, (usuyeckas M KOJUIOMAHAS» HCIIONB3YIOTCS IOMEINECHUS — ydeOHbIC
ayIUTOPUM JUIsl TIPOBEACHHS YYEOHBIX 3aHITHH, MPEAyCMOTPEHHBIX Y4YEOHBIM IJIAHOM,
OCHAILICHHbIE O0OPYJOBaHUEM M TEXHUYECKHUMH cpeiacTBamu oOydeHus. llomemenust s
CaMOCTOSTENIbHOM pabOThl  OOYYaIOIIMXCS OCHAIEHBl KOMIIBIOTEPHOM TEXHUKOH C
BO3MOXHOCTBIO MOJKIIOUEHU K ceTH MHTepHET u oOecnedyeHbl TOCTYIOM B 3JEKTPOHHYIO
nH(}OpPMaAIMOHHO-00pa30BaTENbHYIO CPEy aKaJIeMUH.

12.1 Tlnanupyemble mOMelleHMs /s NpPOBeJeHUs] BceX BHAOB Yy4eOHOM
e TeJIbHOCTH

HaumeHoBaHue cienuaJIbHbIX MOMeIeHHii OCHaAIIEHHOCTh CEeNNAJbLHBIX IOMeIeHuit
Yueonaa ayoumopusn ona nposedenusn Crneunanu3upoBaHHas Mebens — yueOHas 10cKa, yueOHas
YUEeOHbIX 3aHAMUIL MeOeIb.

ITomemenue Ne 240. TexHuyeckue cpeacTBa 00ydeHusl, HAOOPBI

KomuuectBo nocagounsix mect: 120. JIEMOHCTPAIIHOHHOTO 000PYTIOBaHUS B YIeOHO-

Anpec (MECTOMONIOKEHNE) TOMEICHHUS: HarJSIHBIX TocoOmii — Mukpodon Shurec 606,

150052, SIpocnaBckas 001., T. SIpociasib, kommnbioTep E6300/2Gb/160Gh/AOC, npoekTop — BenQ
yi. E. Konecogoit, 70. SP920P, akycruka — Microlab H 600, skpan ¢

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

Yueonaa ayoumopusn onsa nposeoenun CrienmanusupoBaHHas MeOenb — yueOHas 1ocka, yueOHast
YUEOHbIX 3aHAMUIL Me0eb.

[Momemenne Ne 107 (yuednbiii kopmyc Ne2) TexHuueckue cpeacTBa oOy4eHus, HaOOPBI
IMocanounsix mect -18. JIEMOHCTPAIIMOHHOTO  O0OpyAOBaHUST W y4deOHO-

HarJIsIHBIX TOCOOUH - HOYTOYK, MyJIbTUMEINA-TIPOEKTOP,
sKkpaH, cteHa «Tabnuia Menneneena».

JlabopaTopHoe 00opyaoBaHue - dyIeKTponanens bamry -
1 mr., Becsl BK-500 - 1 mr., Becsr BJIKT 500 - 1 .,
Becel BJIP 200 - 2 mr.,, Bmaromep B3M - 1 mr,
JIBYCTOPOHHSISI TIPHCTaBKa — 2 IIT., Ieub MydenpHas - 1
IIT., BBITSDKHOU mIkad - 1 mT., HOHOMep yHHUBEpCaJIbHBIN
- 3 wT., amMeHHslit poromerp - 1 mr., monomep -1 mir.,
yneTpoTepmoctar YI'V - 2 mr., potomerp JIOII-72 m —
1 wr., potokonopumerp ®IK - M - 1 mT., XxpomoTorpad
- 1 mr., mkad cymrmnbHbIN - 2 wt., smunackon DI - 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 Opranusanusi 00pa3oBaTeJJbHOI0 Mpouecca AJs HHBAJUIO0B U JIMI C
OrpaHUYeHHbIMHU BO3MOKHOCTSIMHU 3/10POBbSI

OOydeHre MO MUCHUIUIMHE «XUMUS» JUI] OTHOCSIIUXCS K KaTErOPHH WHBAIUAOB U
JIMI] C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMHU 3/10POBbsI OCYILIECTBISIETCS C yUETOM OCOOEHHOCTEN
NCUXO(pU3UYECKOTO Pa3BUTHs, WHIUBUIYAIBHBIX BO3MOKHOCTEM U COCTOSIHUSL 3/I0POBBS
TaKUX 00yYaroluXcs.

B ciyuyae BO3HMKHOBEHHMS HEOOXOAUMOCTH OOYYEHHMS JIMI C OrpaHUYEHHBIMH
BO3MOXXHOCTSIMU 37I0POBbsI B By3€ NPEIyCMaTpPUBACTCS CO3JaHHE CHEIUAIBHBIX YCIOBHI,
BKJIIOUAIOIUX B ceOs MCIOJIb30BAHUE CIIEHUATBHBIX 00pa30BaTEIbHBIX MPOTPaMM, METOOB
BOCIUTAHUS, TUIAKTUYECKHX MaTEpHANIOB, CIEIMAIBHBIX TEXHUYECKUX CPEICTB OOydeHHs
KOJUIEKTUBHOTO W WHAMBUAYATbHOTO TIOJB30BAHUS, MPEIOCTABICHUE YCIYT AaCCHUCTEHTa
(moMOITHUKA), OKAa3BIBAIOMIETO OOYYaIONIMMCS HEOOXOJUMYI0 TEXHHYECKYIO ITOMOIIIb,
NPOBEJCHUE TPYNIOBBIX WU HWHAMBUAYAIbHBIX KOPPEKLMOHHBIX 3aHATHH, oOecredyeHue
J0CTyNna B 3[aHUS By3a W JIpyrue ycCioBUsA, 0€3 KOTOPbIX HEBO3MOXKHO WM 3aTpPyJIHEHO
OCBOEHHE 00pa30BaTENIbHBIX MPOTrpaMM 00YHAIOIIUMHUCS C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBBSI.

[Ipy mnonyyeHuun BbIcHIETO OOpa3oBaHUS OOYYAalOUIMMCS C  OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMU  3JIOpPOBbSl NIPEAOCTABISIIOTCS OeciyiaTHO ydeOHas JuTepaTrypa, Ipu
HEOOXOJUMOCTH — YCIyTU CypJIONEPEeBOJYMKOB U TU(dIoCypronepeBoaunkoB. C ydeToM
0COOBIX TMOTpPEOHOCTEN OO0Yy4YalIUMCS C OTrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3J10POBbS
oOecrnieunBaeTCs MPeI0CTaBICHNE YUeOHbIX, JTEKIIMOHHBIX MAaTEPHAIOB B 3JIEKTPOHHOM BH/IC.
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,Z[ono.nHeHnﬂ M M3MEeHEeHHs K padoveii mporpaMme IHCIUIIAHE
- mepuoa o0yyenmusi: 2020 — 2024 yqeﬁﬂble roaa

Buecennrie nsmenenns Ha 2020/2021 yueOHEIH TO

B pabouyro nporpaMmy AHACHHIIIAEEL

I eE T

U naumenosanue oucyuniune -

BHOCATCH CJICAYIOIIHNE U3MEHEHUSA U AOIOJTHCHHU s

HMarta, Homep

HUH(DOPMALTHOHHEIX
CIIPABOYHEBIX CHCTEM:

11.1 Ilepeuens |
JIMIIEH3UOHHOT0 U CBOGOIHO
PacIpOCTPaHIEMOro
POrPaMMHOTO’

) MpoTOKOJIA
dara, Homep 3aceaHHA yueOHO-
IPOTOKOJIA METOAUYeCKO
Ne 3aceqaHus KOMMCCHH,
Paszpen N3menenns u qomoJiHeHUst
n/n xadeapsi, BH3a NpeaceaaTeis
AR L oo Bu3Q 3ABEAYIOMEro | . ydefHO-
TR I Kadenpoi MeTO MY eCKOii
' \ KOMHUCCHH
(pakyabTera
1 |8. IlepeyeHs OCHOBHOM 1 OGHOBIIEH TIepeYeHs OCHOBHOM H. - | 25.08:2020 t. 27.08.2020 .
IOIOJIHUTENFHON YyUeOHOM | JOMONHUTENBHON yueGHOH Ipotokon Ne 11 Ipotoxon Ne 11
JIMTEPATypBl, HEOOXOMUMOM | ITeparypbl, HEOOXOAMMOM A
IUTsl OCBOEHHA JUCLHILIHHBI | pealn3alun 00pa3oBaTelbHOM S B
HpOrpamMEl (nodnucs) (nodnucs)
2 |9. Ilepeuens pecypcos OGHOBJICH IIepeUeHb PeKOMEHYEMBIX
UH(OPMAIHOHHO- MHTEpHET-CalTOB, HEOGXOMMMBIX /UL 25.08.2020 r. 27.08.2020 1.
TEJISKOMMYHHKAlIHOHHOH | peanu3aluu oGpa3oBaTeIbHON ITpoTokonm Ne 11 ITpotokon Ne 11
cetu UHTEpHET: PO PaMMEI
9.2 Tlepeuens | i P == /%// B
PEKOMEHAYEMBIX HHTepHeT— (noonuce) w'(ﬁoanucz, )
CalTOB MO MUICIMILIHHE
3 |11.Ilepeuens BHeceHbI U3MEHEHUs B COCTaB
HH(GOPMALIHOHHBIX JIMLEH3HOHHOIO U CBOOOIHO
TEXHOJIOTHI, PacHpOCTPaHIEMOro MpOrpaMMHOrO
UCTIONB3YEMBIX [IPH obecrieueHus1.
OCYIIECTBICHHH OGHOBIICH TIepeueHb i
06pa3oBaTeNbEHOrO npodheccUOHANBHEIX 0a3 AaHHBIX U, 25.08.2020 . $27.08.2020T.,
MPOECCa MO TUCUHILTHHE, | MH(QOPMALHOHHBIX CIPABOYHBIX LT : :
BKJTIOYAS TIEPEUYEHb CHCTEM, HCTIONB3YEMBIX IIPH . Ipotoxosn Ne 11 IIporokon Ne 11
IPOrpamMMHOTO OCYIIECTBICHHH 0OPa30BATENBHOIO ATy ' //é/
obecrieyeHust 1 TpoIiecca MO JUCLHITIHHE
(noonucv) -

“(noonucy)




Hdara, Homep

- IIPpOTOKOJIA
Hara, Homep 3acefaHud yueOHo-
MMPOTOKOJIA ' METOI(I/I‘leCKOﬁ
Ne ' 3aceqaHus KOMHCCHH,
Paznen N3menenus v 10N0JHEHU A
n/n xadeapsl, BH3a NpeaceIaTess
BH3a 3aBEayrOUIEro yqeﬁﬂo—
kadenpoi MeTOANYECKOMH
KOMHCCHH
‘ _ tdaxyabTera
[lo6etneverns yaebHoro i/ ! ki L ' ‘ 5
Tpouecca !
11.2 Tlepeyens -
npodeccroHaIBHEIX 6a3
JAHHBIX U
HH(POPMALTHOHHEIX
CIIPABOYHBIX CHCTEM
4 | 12. MarepuanpHo- OGHOBJIEH NepeYeHb MaTepHAIbHO-
TEXHMUYECKOE 06ECTIeYEHHE | TEXHHUECKOTO 06eCreueH s, 25.08.2020 r. 27.08.2020 r.
O6yquI’I5I 110 JUCLUITIIMHE HCO6XOI[HMOFO IJIA peaiu3aliun HpOTOKOH Ng 1 1 HpOTOKOH N(_) 1 1
12.1 ITnanupyemele 00pa30BaTeNBHOM IIPOrPaMMEL /7
TIOMELIEHHUS [T ' A . /
IIPOBEICHHUS BCEX BUIOB (noonucy)

yueOHO nesaTeNnEHOCTH

\{(noonuce)




AHHOTAIIUSI PABOYEN MPOT'PAMMBI JIUCLIUILIUHBI

b51.0.11 «Xumusa»

Hnoexc oucyuniunvl «Haumenosanue oucyuniunv»

Koa n HanpaBJ/ieHHe OATOTOBKH
HanpagsienHocts (npoduinb)
KBanudukauus

®opma 00yueHust

T'ox Haya1a MOATOTOBKH
DakyJIbTeT

Beinyckaroman kadgeapa
Kadenpa-pazpadoTunk

O0BeM IMCUMIIMHEI, 4. / 3.€.

®opMa KOHTPOJIs (POMEKYTOUHAS ATTECTAUS)

Jlexinu — 9 q,
JlaGopaTopHble 3aHATHUS — 17  u
CamocrositenpHast pabora— 54,1 4.

35.03.06 Aepounorcenepus

Onexmpoobopyodosanue u anekmpomexnonozuu 8 AIIK

baxanasp

Oyno-3aounas

2020

UHIICEHEPHDIT

Onexmpupurayuu

Dkonoaus

108/3

IK3AMEH

Spocnasns, 2020 r.



MecTo IMCHMILIHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMBbl:

JncuunivHa

«XUMUA»

porpamMmel OakajiaBpuara.

OTHOCUTCSL K 00s3aTeNbHOM dYacTh 00pa30BaTebHOM

I[I/ICHI/IIIJII/IHZI HalpaBJICHA Ha (l)Ole/IpOBaHI/Ie Cleayromux KOMHeTeHHHﬁ:

— obmenpodgeccnoHaIbLHbIe KOMIIETEHIIMHA U HHANKATOPHI UX T0CTHKEHUS

KO}I Couepmanue KO}I U HAMMEHOBAHUEC MHIMKATOPA JOCTUKCHHUSI KOMIICTCHIINH
KOMIICTCHIMH KOMIICTCHIMH 3HATh YMETh BJIaAeTh
Cnocoben  perats | ONK-1.1
THIIOBEIC 3a7a4n UJ-1: J{eMOHCTpPUpYET 3HAHME OCHOBHBIX 32aKOHOB MAaTEMATHYECKHX,
~ €CTECTBCHOHAYYHbBIX )/ 1 ooIIenpo HOHAJBbHBIX HCHUIIJINH
npodeccuoHaTbHON y uenpogpeccuo e ’
Heo0XOAMMBbIX I pelleHMs THIOBBIX 3agady B o0JacTu
JIeSITEIbHOCTH Ha
. | ATPOUHKECHECPUH
OCHOBE 3HAHUUN
OCHOBHBIX 3aKOHOB
OIIK-1
MaTeMaTUYECKUX M [Ipou3BoauTh
CCTECTBCHHBIX HAayK OCHOBHLIE saKomp; | BPrACICHN € CoBpemMeHHo
c NPUMCHCHHUEM MU HCTIOJTb30BAHUEM TEPMUHOJIOTHENA B
UH(POPMALOHHO~ OCHOBHBIX ITOHATHH U | 00J1aCTH XUMHH
KOMMYHUKAIHUOHHBIX 3aKOHOB XUMHUU
TEXHOJIOTUHI

Kpatkoe coaepxkaHue JMCHUIJIMHBI. OCHOBHBIE 3aKOHBl XHMHH, TMEPUOTAYECKUIN
3akoH J[.MI. MeHneneeBa, CTpO€HUE aTOMa, XUMHUYECKas CBA3b, PACTBOPHI SJIEKTPOJIUTOB,

XUMHUYCCKaAa

KHUHETHKA,

TEPMOANMHAMUYICCKHC

apaMeTpbl  XMMUYECKUX  PEaKLUH,

QJICKTPOXUMMUA, KOPPO3Us METAJJIOB, 3alllMTa METAJIJIOB OT KOPPO3HHU.
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