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1 He.]'lb H 3aJ1a4 OCBOCHHUA NTUCHUIIJINHBI

Heablo wu3ydeHUs AUCHUIUTUHBI «XUMUs» SBIsSETCS (OPMUPOBAHUE OCHOBHBIX
MOHSTHM, 3HAHUA U YMEHHM 110 XuMuu, (HOPMUPOBAHKE 3HAHUI 00 OOIIMX 3aKOHOMEPHOCTSIX
XAMUYECKHAX PEAKIUH.

3agaum:

— HW3Yy4YEeHHE OCHOB COBPEMEHHOI'O YUEHUSI CTPOCHHS aTOMa U TEOPUU XUMHUUECKON CBSI3H;

— HW3Y4YEeHHE OCHOB YUYEHHUS O CKOPOCTU XUMHUYECKUX PEAKIIUMA, XUMUIECKOM PaBHOBECHH;

— U3Yy4YCHHUE OCHOB YUEHHUS 00 SHEPreTHKE XUMUUYECKUX PEaKIIH;

— M3y4YeHHE OCHOB COBPEMEHHOM TEOPHHU PACTBOPOB;

— HW3YYECHHUE TEOPUHU OKUCIMUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIIUM M 3aKOHOB
AIEKTPOXHUMUU;

— U3Yy4YCHHUE TEOPETHYECKHUX OCHOB IMPOIIECCOB KOPPO3UU METAJIOB M METOJOB 3aIUTHI
METAJJIOB OT KOPPO3UH;

— TIOKa3aTh POJIb XMMHH B Pa3BUTHH COBPEMEHHOI'O €CTECTBO3HAHMS, €€ 3HAYCHUE IS
po¢eCCHOHAITBHON JIEATeTLHOCTH;

— 00ecIeYnuThb BBIIIOJTHEHUE 00yYarOITUMHUCS J1a00pPaTOPHOTO MpakTUKyMa,
WJUTFOCTPHUPYIOIIETO CYITHOCTh U METOJIBI XUMHH;

— TPUBUTH OOYYAIOIIMMCS HAaBBIKM TPAMOTHOTO W PAIMOHAIBHOTO odopMieHuUs
BBITTOJTHEHHBIX AKCIIEPUMEHTAILHBIX PabO0T B J1a00OpATOPHOM MPAKTUKYyME, 00pabOTKH
pPE3yIbTATOB IKCIIEPUMEHTA.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO JMCHUIIUHE, COOTHECEHHBIX €
IUVIAHUPYEMBIMHU Pe3yJIbTATAMM 0CBOEHUSI 00pa30BaTeIbHOM MPOrPaMMBbI

N3yuyenue naHHONW AMCIMIUIMHBI HANpPaBICHO Ha (OPMUPOBAHHME Yy OOYHYAIOIIUXCS
cienyromen obmenpodeccruonanbuoi komnerenmuu (OITK-1.1):



2.1 Oﬁmenpocbeccnona.ﬂbnble KOMIICTCHIUUA U HHAUKATOPLI UX JOCTHKCHUS

Kon Koa v HanMeHoBaHMEe HHAMKATOPA NOCTHKEHUs] KOMIEeTeHIUU
Conep:xanue KoMIeTeHIIMH
KOMIIeTeHIINH 3HATH | yMeTb | BJIAIETh
OIIK-1 CnocobeH pemnrats tumossie | OITK-1.1.

3a71a49u PO ecCHOHATBHON
JIeITCILHOCTH Ha OCHOBE
3HAaHHI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX U
€CTECTBEHHBIX HayK C
MIPUMEHEHUEM
HH(POPMAIUOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

I[eMOHCTpI/IpyCT 3HAHUEC OCHOBHBIX 3aKOHOB MAaTEMAaTUYCCKNX, €CCTECCTBECHOHAYYHBIX U 06HICHPO(I)CCCI/IOH3HLHI)IX

JUCIHUIIINH, HEO0OXOIUMBIX

JJI pCHICHUA TUIIOBBIX 3a1a4 B obOyactu ArpOMHXCHEPHHU

OCHOBHBIC 3aKOHBI XHMHUH

CoBpeMEeHHOI1 TePMUHOJIOTHEH B
00acTH XUMUHU

HpOI/I3BO,HI/ITB BBIYUCIICHUSA C
HCTIOJIb30BAHUEM OCHOBHBIX MOHATHH K
3aKOHOB XUMHHU




3 MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl
Hucnumninaa «XuMHUSD» OTHOCHTCS K  00s3aTeNbHOM 4acTu  00pa3oBaTENIbHOM

porpaMMbl OaKajiaBpuara.

4 CTpyKTYypa IMCUMILIMHBI U pacinpe/aejieHie ee TPYA0eMKOCTH
(Ha oTHOTO 00y4YaKoIIerocsi)

Bua yueOHoii paboThI Beero 3a 1 cemectp

4acoB 4acoB

1. KonrakTHasi padoTa Npu NpoBeAeHNH Y4eOHbIX 3aHATHIA, Bcero (Jlex 26,90 26,90

+ Jla6 + IIp + KCP)

B TOM YHCJIE:

JlexumonHele 3ansitus (Jlex) 9,00 9,00

JlaboparopHsle 3ausrus (J/lab) 17,00 17,00

ITpaxTrueckue 3ansarus (I1p) - -

ITpoBeneHre KOHCYIbTaIM 110 yueOHo# mucimrmiune (KCP) 0,90 0,90

2. CamocTosiTesibHAsA padoTa, Bcero (CP + xonmponn) 77,80 77,80

B TOM YHCIIE:

CamocrosTenbHas paboTa MpH BEIMOTHEHHN pacdeTHO-rpaduaeckoi paboTHl,
THUIIOBOTO pacyeTa, pedeparta, KOHTPOILHOI pabOTHL, dcce U JIp. — —
CamocTosiTenbHas paboTa IMpH BBHITIOJHEHUH KYPCOBOI paboThI (IIpOeKTa) - -
CamocrosTenpHas paboTa IpH MOATOTOBKE K SK3aMEHY 23,7 23,7
CamocrosTenbHas paboTa MPH MOATOTOBKE K 3a4ETy

[Tpoure BUIBI CAMOCTOSATEIIHLHOM PAOOTHI (TTOrOTOBKA K JICKIIHAM,

1a00paTOPHBIM, IPAKTHIECKIM 3aHSATHIM) 54,10 54,10
3. KonrakTHasi padoTa npu nNpoBeIeHNH MPOMEKYTOYHOMH aTTeCTAI[UH,

BCEro 3,3 33
I'pynnoBsle KOHCYJIBTAlMK IEPEN IK3aMEHOM U Cl1aua 3K3aMeHa 110

qucnutuinHe (K2) 3,3 3,3

Cnaua 3aueta no aucuuminge (K) - -
3ammra KypcoBoii paboTsI (poekta) (K) — —

Oo0mas Tpy10eMKOCTh THCHUILIMHBI B Yacax: 108 108
B TOM 4HCIie B (popMe MPaKTHIECKOH MOITOTOBKH
O0masi Tpy10eMKOCTh JUCHHUILIMHBI B 324€THBIX eINHUIAX: 3 3




5 Conepmalme AUCHHUIIJINHBI

5.1 Coaepxanne IMCHUILVIMHBI, CTPYKTYPHPOBaHHOe MO TemaM (pa3gejaMm) ¢
yKa3aHMeM OTBEJEHHOI0 HA HUX KOJHMYECTBA AKAAEMUYECKHUX YaCOB M BHIOB Y4eOHbBIX
3aHATHI

qf - Buabl yueOHoii paboThI M MX TPYAOEMKOCTb, YaChl
=
< HanmeHoBanHe 1 cojlep:kaHue pasiena 5= KouTakTHasi pa6oTa npu CaMoCTosITe/Ib-
2 AUCIHILTMHDI (MepedeHb MAAKTHIECKHX 22 NpoBeleHUH y4eOHbIX 3aHATHH Has padoTa
= eIMHHUIL: pacCMaTPHUBaeMbIX NOATEM, ; 2
g BOIPOCOB) 23 BT.M. B opme Kon- | & 3
- & Z JI JIP |II3 | npakrnueckoii | KCP CP T S 2
~ MOJrOTOBKH POIb | m
1 |PeakmuoHHas ciocOOHOCTH BEIIECTB OIIK-1 | 7,00 | 2,00 0,25 | 18,10 - 27,35
OcHogHble NOHAMUSA U 3AKOHbI CIeXUOMempuu 2,00 | - 0,05 | 2.00 — 4,05
Cmpoenue amoma. Keanmosomexanuuecxkue
npeocmaenenus. Ilpunyunsl pacnpedenenus 2,00 1,00 0,10 | 6,00 - 9,10
91eKMPOHOE 8 INEeKMPOHHOU 000104Ke amoma..
Ilepuoouueckas cucmema snemenmos /J{. Y.
Menoeneesa 6 ceeme meopuu cmpoenus 1,00 0,5 0,05 | 2,10 - 3,65
amoma
Xumuueckas ces3v. 2,00 0,5 0,05 | 800 10,55
2 | XuMuueckasi TepMOJIMHAMHUKA U KHHETHKA OIIK-1 (2,00 | 1,00 0,20 | 8,00 — 11,20
Xumuueckasn kuHemuxa - | 1,00 0,10 | 5,00 - 6,10
DHepeemuxa XUuMu4eckux peaxyuii. 2,00 | - 0,10 | 3,00 — 5,10
3 | XumMudeckre CUCTEMBI OIIK-1 — | 14,00 0,45 | 28,00 — 42,45
Pacmeopwi snexkmponumos. Booopoousiii ~ 1600 0.20 | 16.00 B 22,20
noKasameinb
Onexkmpoxumusi - 15,00 0,15 | 6,00 - 11,15
Kopposusa memannos - | 3,00 0,10 | 6,00 - 9,10
KypcoBas pabora (mpoexT) - - - — - — -
ITpomexxyTounas aTTecTanus (3K3aMeH): OIIK-1 — — — — 23,7 | 27,00
HNTOI'O no gucuuninne: - 9,00 [ 17,00 0,90 | 54,10 23,7 108

5.2 Pa3gesbl AUCUMILIMHBI 1O BHAAM AayJAUTOPHON (KOHTAKTHOI) padoThl H
(popMBbI KOHTPOJIA

Ne Ne HanMeHoBaMme Buasi Uy‘leﬁl-lblx ®opMBbI TEKYLIET0
n/m | cemectpa pazaesia AU CHUILIHHBI 3ansATHii (B yacax) KOHTpOMH
JI JIP 113 ycIeBaeMOoCTH
1 1 Peakiinonnas criocOOHOCTh BEIIECTB 7 2 - PT, Kn
2 1 XuMHuYecKasi TepMOJIMHAMUKA U KHHETHKA 2 1 — KP, PT
3 1 XUMUYEeCKHe CUCTEMBI — 14 — PT, 3JIP, U]13, KP
HUTOI'O: 9 17 - -

'PT—pyGexnoe Tectupopanue, 3JIP — 3ammra maGopaTopusix pabot, K — komtoksuym, KP — konTposbHas pabora, MJI3 —
UHINBHIyaJbHOE JOMAIIHEe 3a/laHue.
8




5.3 JlaGopaTopHbie padoThI

Ne Ne HaumeHoBaHue Bcero
HaumeHnoBaHue 1a00paTOpHBIX padoT

n/m | cemecTpa pa3aesia JUCHHUILIMHBI 4acoB
1 1 PeakumonHast cnocoGHoOCTh BemiecTB | CTpoeHne aTroma. XUMUYECKast CBA3b 2,0
2 Xumugeckas TepMOIMHAMUKA U Kunernka XxuMuyeckux peaxiuit 1,0

KHHETHKa
3 1 XUMHUYECKUE CUCTEMBI [IpuroToBieHne pacTBopa 3a1aHHOIN KOHIIEHTPALUI 4,0
4 Bonoponnsiii nokasatens. ['uaponus coneit 2,0
5 1 l"anpBanmveckuii 3eMeHT. P HanpsKeHU METaIOB. 5,0
DIeKTpoIn3.

6 1 Koppo3uss MeTa/uios. 3amura METaIoOB OT KOPPO3UU 3,0
UTOoro:| 17

6 Ilepeyenb y4eOHO-METOAMYECKOT0 0OecTiedeHusI JIsi CAMOCTOSITEIbHOM PadoThl
00y4JaroIIMXCH MO IUCHUIIHHE
6.1 Buabl camocrositesibHOM padoThl o0yuarommxcs (CP)

Ne Bcero
Ne cemecTpa HaumeHoBaHMe pa3gesia 1M CHUNIHHBI Buaer CP
n/n 4acoB
1 1 Peaximmonnast crrocoOHOCTE BEIECTB KOcheKTnpOBaHHe MaTE€pHUaJIOB 10,00
IToaroroBka K TECTUPOBAHUIO 8,10
2 1 Xumuueckasi TepMOAMHAMUKA U KUHETUKA KoncnextupoBanue MaTepuaos,
MOJATOTOBKA K KOHTPOJILHOM 4,00
pabote
[ToaroTroBKa K TECTHPOBAHHIO 4,00
3 1 XUMUYECKHE CHCTEMBI [ToaroroBka K KOHTPOIBHOU
pabote 4,00
ITonroToBka K 3ammuTe
nmabopaTopHBIX paboT 18,00
IToaroroBka K TeCTUPOBAHUIO 4,00
BrinosnHenne MHIUBUYaIbHbBIX 200
JIOMAITHUX 3aJaHUI i
CamocTosTenbHan paboTa Npu NOArOTOBKE K 3K3aMeHY 23,7
UTOoro:| 77,80




6.2 MeToanueckne ykazanus (JJis1 CAMOCTOATEILHO padoThI)

I[JUI CaMOCTOATCIIBHOTO  HU3YUYCHHUA  MATCpUaJIOB 110  AUCHUIINIMHC «XUMHUS»
06yqa}01111/1e05[ MOT'YT BOCIIOJB30BaTbCA CICAYIOIIMMHU ABTOPCKUMHU MCTOAUYCCKUMU
YKa3aHUAMMU:

XamuctoBa WM.JI., PykoBojactBo mo aucu. XuMus [DHEKTpOHHBIA pecypc]|: mid
OakanaBpoB 1o Hanp. moAr. Arpourkerepus / M.JI. Xamucrosa, JI.A. banamosa, ApocnaBib,
®I'bOY BIIO SAT'CXA, 2015, 154c¢ // Dnekrponnast oudiamoreka SAI'CXA.

7 @OH OLIEHOYHBIX CPEACTB /ISl NPOBeIeHHUs TeKYIIeH U POMEKYTOYHON aTTeCTAlNH
00y4YaroIMXCcs M0 AMCHHUIINHE

®OH/T OIEHOYHBIX CPEJCTB MO JUCIUIUINHE «XUMHSD» — KOMIUIEKT METOJUYECKUX U
KOHTPOJIBHO HW3MEPUTENIBHBIX MaTepHaliOB, TMpeAHA3HAYCH JUIS OIICHUBAHUS YPOBHSI
chopmupoBanHoctu kommereHnuu OIIK-1 Ha pa3HbIX cTaausx 00yueHUsI Ha COOTBETCTBHE
WH/IUKATOPaM JOCTIKEHUST KOMITETEHITHIA.

@®oH/ OIEHOYHBIX CPENCTB BKJIIOYAECT KOHTPOJBHBIE MaTepHaibl ISl MPOBEICHHS
TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOW aTTECTAIUH 10 3aBEPIICHHUIO TIEPHOIa
00yueHusl.

Texymuii KOHTPOJIb YCIEBaEMOCTH OOECIEeYMBAET OIICHUBAHHE XOJa OCBOCHUS
JTUCITUTUIMHBI ¥ TIPOBOJIUTHCS B BUJIE KOMIIBIOTEPHOTO MIIH OJIAHOYHOTO TECTUPOBAHUS.

[IpomexxyTouHasi arrecTanusi HMEET LEJbI0 OINPEICUTh CTeNeHb JOCTHKEHUS
3alJIAHUPOBAHHBIX PE3YJIbTaTOB OOYYEHHS IO JUCIUIUIMHE 32 ONpEICNICHHBIA TEepHOJT
obyuenus (1 cemectp) u mpoBoautcs B popme 3k3amena (1 cemectp).

7.1 IlepeyeHb KOMNETEHIUH ¢ YKa3aHUEM 3TANoOB UX (pOPMHUPOBAHMUA B MpoLecce
ocsoenus OIIOII BO

Ne Jrtansl (OPpMHPOBAHMSA M IPOBEPKH YPOBHS ¢(pOPMHPOBAHHOCTH KOMIIETeHIMH 1O

ceMecTpa JMCUHUILIMHAM, IPaKTUKaM B mpouecce oceoeHuss OIIOII BO
OIIK-1 —/lemoncmpupyem 3nanue 0CHOGHBIX 3AKOHOE8 MAMEMAMUYECKUX, eCIECH8EHOHAYYHBIX U
obuenpogheccuonanbHbvIX OUCYUNIUH, HEOOXO0OUMDBIX 0J13 PeuleHUs MUNOBbIX 3a0ay 6 odnacmu
azpoundcenepuu

1,2,3,4 | Martemartuka

| 123 |Dusuka |

| 1 |Xanl |
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Ne

Jtanbl (pOPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMUPOBAHHOCTH KOMIIETEHLMA 110

ceMecTpa JUCHHUILIMHAM, PaKTHKaM B nmpouecce ocsoennst OINOII BO
| 6 | Tuapassmka
| 5 ‘ TermnorexHuka
\ 2,3 | MatepuanoBe/ieHie i TEXHOIOIHs KOHCTPYKIIHOHHBIX MATEPHAIOB

| 3 ‘MGTPOJ'IOFI/IH, CTaHAAPTU3ANMS B CepTUDUKAITUSL
‘ 2.3 ‘I/IH(l)OpMaTI/IKa 1 1IU(POBBIC TEXHOJIOTHUH
4 Mexanuzaiusi TexHoJgorudeckux nponeccos B AITK
5 DJIEKTPOTEXHUUECKNE MATCPUAITBI
) O3HakoMUTENbHAS MPAKTUKA (B TOM YKCIIE MOJyYeHUE MEPBUYHBIX HABBIKOB HAYYHO-
HCCJICIOBATEIIHCKOM pabOTHI)

\ 8

‘ Brimonnenue u 3aiuTra BBIH}’CKHOI\/'I KBaJII/I(l)I/IKaL[I/IOHHOfI pa6OTBI
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At

7.2 Onucanue mnoka3zartejed u KPUTEPUECB OLCHUBAHUS KOMIIETEeHIIUH Ha PA3JIUYHBIX 3JTanax HX
(l)OpMHpOBaHl/Iﬁ, OIIMCAaHHE KA OLICHUBAHUA

CooTBercTBHE YPOBHEii 0CBOEHHSI KOMIETeHIHH IVIAHUPYeMbIM pe3yJIbTaTaM 00y4eHHsl U

KoMmnerennun
KPUTEPHUSM MX OLICHHBAHMSI
HMuaukaTop A0CTHIKEHUS Oo6pa3oBaTe/bHbIE HH3KMit
®opma . . HHIKe cpeJiHero o
KOMIeTeHIHH TEXHOJIOT U1 BBICOKHIA cpeaHuii o (MoporoBblii ypoBeHb He
OLIEHOYHOTO (TmoporoBbIii)
(TIaHupyeMble pe3ynbTaThl (opmupoBanus JIOCTHTHYT)
Kon Coaepxanue 6 cpeacTsa
00yueHus) KOMIeTeHIUH IIkanbl oeHNBAHUS
YAOBJIETBOPHTEJILHO / | HEYJI0BJIETBOPUTEIBHO /
OTJIMYHO / 324YTEHO XO0pOILO / 324TeHO
3a4YTCHO HE 3a4YTECHO
OIIK- | Criocoben pemarth OIIK-1.1/Jemoncmpupyem 3nanue Jlexums- TecroBbie
1 TUIIOBBIC 3aJa4n OCHOBHbIX 3AKOHOB BU3YyaJIA3alu, 3aJlaHus,
npodeccHoHaTbHOM | MamemMamuyeckus, IIpoGnemnuas OuieTs! Ha
ecmecmeeHOHAY4YHbIX U JICKIUA, OK3aMCH

JIeSITeNbHOCTH Ha
OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
©CTECTBEHHBIX HAYK
C IpIMEHEHHEM
MH(POPMAITMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOT U

06wenpogheccuoHanbHbIxX
ouCyuniun, HeoOXOOUMbIX OISt
Ppeenusi munouix 3a0au 6
06aacmu a2pouHdICeHepul.

3HaeTr: OCHOBHBIE 3aKOHBI
xumun Y meet: I [pon3BoanuTh
BBIYHCIIEHHS C
HCTOJIE30BaHUEM
OCHOBHBIX HOHITHHA U
3aKOHOB XMMHUH.

Brnageer: CoBpemMeHHOI
TEPMUHOJIOTHEH B 00TIacTH
XUMHH

Jlexuus-auckyccus

: 3naer: OCHOBHEBIE
3aKOHBI XUMHH
VYmeer:.IlpousBoauts
BBIYHCIICHUSA C
HCIIONB30BAHUEM
OCHOBHBIX IMOHATHN K
3aKOHOB XMMHUH
Bnagneer:CoBpemeHHOM
TEPMHUHOJIOTHEH B
0071aCTH XNMHH.
Cnocoben:
[IpMEeHUTH OCHOBHBIC
3aKOHBI XUMHH IS
PEIIeHHS THITOBBIX
3a7ad4.

3Haert:
OCHOBHEIE
3aKOHBI XUMUU: .
Vmeer:
[IpousBonuTh
BBIYMCIICHUS JIJIST
TIPUTOTOBJICHUS
pactBopa
3aJaHHOM
KOHIICHTpAIHH.
Bnaneer:
CoBpeMeHHOH
TEpPMUHOJIOTHEN
B oOmacTH
XUMMH.
ITonnmaer:
3HaueHne
OCHOBHBIX
3aKOHOB XMMHUH
JUTSL PEeLIeHUS
THIIOBBIX 3aa4.

. 3HaeT:
OCHOBHEIE
3aKOHBI XUMHH:.
VYmMmeer:
IIpousBoauTs
BBIYHMCIICHUS
Pas3IMYHBIX
crocoboB
BBIPXKCHUS
KOHLICHTPAIIUH
PacTBOpPOB.
Bnaneer:
CoBpeMeHHOH
TEPMHUHOJIOTHEN
B o0J1acT
XHUMUH.

He 3naer:
OCHOBHEIE 3aKOHBI
XUMUH

He
ymeer:.IIponsBoauts
BBIYHMCIICHUS
Pas3IIMYHBIX CTIOCOO0B
BBIPKEHHUS
KOHIICHTPAIH
pacTBOpoB

He Bnageer:
CoBpeMeHHOH
TEPMHUHOJIOTHEH B
00J1aCTH XUMHH.




7.3 TunoBbie KOHTPOJIbHBIC 3aJaHUA WJIH HHBIC MAaTE€PHUAJbI, HCOﬁXOI[I/IMbIe AJISA

OLCHKN 3HAHUH, YMEHHI, HABBIKOB, XapaKTepU3yWIUMX IJTanbl (opMHUpPOBaAHMS
KOMIIETeHIIMI B Mpouecce 0CBOeHns 00pa3oBaTeIbHOI NPOrpaMMbl

7.3.1 TumnoBble 3aJaHus JJdsl NMPOBEIEHUS TEKYLIEro KOHTPOJSI M PYOe:KHOro

TeCTHPOBAHMS
Ilpumeput 6onpocoes 014 3auiumot 1a60PAMOPHLIX padoom.:

I.  Yro Takoe pacTtBOpbI?

2. UYro Takoe pactBopuMocTh? Kakas cyiecTByeT 3aBUCHUMOCTb MEX]Yy H3MEHEHUEM
TEMIIEpaTypbl U PACTBOPUMOCTBIO TBEPABIX TEI?

3. Yro Takoe nepeHachlleHHbIE pacTBOpbI? Kak ux rotoBst?

4.  Yro Takoe kpuctamuzanusa’? E€ npakTuueckoe 3HaueHUe?

5. Kakasg 3aBUCHUMOCTb CYIIECTBYET MEXAY IUIOTHOCTBIO PacTBOpa M COJEpKAHUEM
MacCOBOM J0JIA PACTBOPEHHOTO BEIllECTBA?

6. B uéMm oTIMuMe KOHIIEHTPUPOBAHHBIX U Pa30aBICHHBIX PAaCTBOPOB?

7.  Kakue criocoObl BRIpaKEHUST KOHIIEHTPALIUK BbI 3HaeTE?

8. Kakas cBsI3b MEXIy MOJIIPHOCTBIO U COJEPNKAHUEM MACCOBOM JOIM PaCTBOPEHHOTO
BelecTna?

9. Urto Ha3bIBaeTCsI HIOHHBIM MPOU3BEICHUEM BOIbI? UeMy paBHO ero 3HaueHue npu 22°C?

10. C nomo1iplo KakuX Mnoka3arejaeii MOKHO 0XapaKTEepPU30BaTh KUCIOTHOCTD (IIEIOYHOCTD)
pactBopa?

11. Kakue BemiecTBa Ha3pIBalOTCA UHAMKAaTOpaMu? UTO Ha3bIBA€TCA MHTEPBAJIOM MEPEX0aa
WHJIUKaTopa?

12. OnpenenuTh KOHIIEHTPALIMIO HMOHOB BOAOpPOJA W THUJIpOKCWiIa B pacTBope: a) pH
KoTOoporo paseH 6,2; 6) pOH kotoporo paBeH 5. YKaXuTe cpey pacTBopa.

13. BbluuciauTh KOHUEHTpauuio HOHOB Bojopoaa u pH mmsa 0,5 monspHOoro pactBopa
COJISITHOM KHUCIOTBI, €CIIM KaXyIasicsl CTENEHb NMCCOLMALIMU COJISTHOW KUCIOTBI B 3TOM
pactBope 85%. Otsert: 0,425 monb/i; 0,37.

14. Yto Ha3pIBaeTCA THAPOJIU30M coyieii? B kakux ciydasx mpu rugpoiuse oOpasyroTcs: a)
KHCIIble coin; 0) ocHOBHbIE conu? TlosicHuTe Ha mpUMepax.

15. Hamwucatb MOJEKyIsIpHbIE W MOJIEKYJISIPHO-MOHHBIE YpPAaBHEHUS PEAKLUMA TUAPOIU3a
cineayromux coneit: Na,SO4; NaCN; KCl; NHyNOs; Fey(SO,)s; KsPO,; CH3;COONa.
KaxkoBa peakiusi cpeqibl pacTBopa B KaXJ10M cirydae?

16. Uro HazwpiBaeTcs OydepHbiM pactBopom? TloscHuTe MexaHu3M OydepHOro aeicTBHS Ha
nmpuMepax aMMHAYHOTO M alleTaTHOTo Oy(hepoB.

17. TloHATHS CTETICHW OKHCJICHHS M BaJCHTHOCTH JIEMEHTA.

18. Kakme peakuuu Ha3bIBAIOTCS OKHUCIUTEIIbHO-BOCCTAHOBHUTENbHBIMU? WX  BUIBL

[IpuBecTu npumepsl.
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19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

Baxneilimue BemecTBa OKHUCIMTEIW M BOCCTAaHOBHUTEIU. BelmecTBa ¢ OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHLHOMN IBONCTBEHHOCTHIO.

[Ipouecchl OKHUCIEHWS M BOCCTAaHOBJIEHHUS. OJEKTPOHHBIE M AJIEKTPOHHO-MOHHBIE
YPaBHEHHUSI MPOLIECCOB OKUCIICHUS U BOCCTAHOBJICHUSL.

[TocnenoBaTenbHOCTh COCTABICHUS YPABHEHUW OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuui.

[ToHsSITHE ANEKTPOTHOTO U OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIIMAJIA BEIIECTB.
OJ1C peakiuu. HanpaBieHrne OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOM PEAKIIUH.

Kak U3MEHSI0TCS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB B Mpeeiax
nepuoja, rpymsl nepuoauyeckoit cucremst [I.1. Menneneera?

Kak onpenenuts MOJISIpHBIE MAaCChl SKBUBAJICHTOB OKUCIIUTEISI 1 BOCCTAHOBUTES?

Uto Ha3bIBaETCA JIEKTPOHBIM MOTCHITMAIOM MeTaiia?

Kakwue anexTpoaHbie NOTEHIIUAIBI Ha3bIBAIOTCS CTaHAApTHRIMU? Kak ux onpeaenstor?
Ypasuenue HepHcra.

Kakue ycTpoiicTBa Ha3bIBAIOTCS TajbBaHUYECKUMU 3jieMeHTamu? Kakoil siaekTpon B
TaJIbBAHUYECKOM DJIEMEHTE SIBIISICTCS KaTOA0M, aHOAOM?

Kak cocTaBUTh CXxe€My rajJbBaHUYECKOTO 3JeMEeHTa U BRIYUCIUTh DJIC raibBaHMYECKOTO
sjemMeHTa’?

Uto HaszbiBaeTCsi Koppo3uend MetanoB? Buasl koppo3un. K kKakuM U3 HUX OTHOCUTCS
razoBasi KOppo3usi?

K xakomy BUIy KOpPpO3UH OTHOCUTCSA OOpa30BaHHE HA MOBEPXHOCTHU MU €€ OKCHaa
[IPY HarpeBaHUU U prkaBUMHA Ha BO3Iyxe?

Kakue meTaniasl B MUKpOTAThBAHUUYECKUX 3JIEMEHTAX (Tapax) Ha3bIBAIOTCS aHOAHBIMU U
KaTOIHBIMH ?

Kakoe xene30 koppo3upyeT ObICTpee — Haxos1eecs: B KOHTaKTe ¢ 0JI0BOM WU MEJIbi0?
OtBeT 000CHYMTE.

Kak mporekaer koppo3usi B cllydyae TMOBPEXKJCHUS IMOBEPXHOCTHOTO  CIIOA
OIIMHKOBAHHOTO ¥ HUKEJIUPOBAHHOIO JKeJie3a MPU UX KOHTAKTE C BOJOM?

CnocoOblI 3alMThl METAJUIOB OT KOPPO3UH, UX CYIIHOCTD.

[IpoTeKkTOpHAs M KaTOIHAS 3alIUTa METAJUIOB OT KOPPO3UH, MOSICHUTh HA TPUMEPAX.

Ilpumepovr mecmogvix 3a0anuii 013 NPOBeOCHUA MEKYULe20 KOHMPOJIA U PYDeIHCHO20
mecmuposanus:

3aganne 1  CkoJIbKO rpaMMOB HUTpaTa Kajus HY>XHO JJ1s1 ipurotoBieHus 250 r 6%-noro

pactBopa?
a)20r;6) 151;B) 25T

3ananme 2 Maccoas noins (%) cynbgara Kaiaus B pacTBOpE, MOTy4eHHOM 13 220 MIT BOJBI

u 30 r K,SO,, paBHa:
a) 12 %; 6) 14 %; B) 18 %.

14



3ananue 3 [Ipu 0Opa3oBaHMU TraJIbBAHUYECKOTO AJIEMEHTA C UCIIOIb30BAHUEM HUKEIEBOTO
AIIEKTPO/Ia B KaUe€CTBE aHO/1a, KATOJ0M MOKET ObITb. . .
a) Cu; 0) Fe; B) Zn.
3ananue 4 [Ipu 0Opa3oBaHUM TrAIbBAHMYECKOTO JIIEMEHTA C UCTIOJIB30BaHUEM ITUHKOBOTO
AJIEKTPO/Ia B KQUe€CTBE aHO/1a, KATOJOM MOXKET OBbITb. ..
a) Al; 6) Cu; B) Ca.
3aganue S [Ipu 0Opa3oBaHUU ralIbBAHUYECKOTO AJIEMEHTA C UCTIOJIb30BaHUEM JKEJIE3HOTO
AJIEKTPO/Ia B KQUeCTBE aHO/a, KATOJ0M MOXET ObITh... a) Zn; 6) Ni; B) Al
3aganne 6 Yro oOpasyeTcs Ha KaToJe U aHOJIE MPH AIEKTpou3e pactBopa KBr?
a) K, H,, Br,; 6) H,, KOH, Br,; B) K, H,KOH,, HBr.

Ilpumepwt 6onpocoé k konnoxeuymy «Cmpoenue eujecmea
1. Teopus ctpoenus siapa atoma MiBanenko u 'anona. Hyknonsl, ux xapakrtepuctuka. CBs3b
4ycia HYKJIOHOB C MTOJIOKEHUEM 3JIEMEHTA B IEPUOANYECKON CUCTEME.
2. N3oTomnbl 1 n306apsl. [losicHUTh Ha IpuMepe.
3. KBanToBas teopus [Inanka. YpaBHenue DWHIITEHHA.
4. YpaBuenue Jlyu ne bpoiins, ero 3HaueHue.
5. OCHOBHBIE TIOJOKEHUS BOJHOBOM MEXaHHWKH: KOPIIYCKYJISIPHO-BOJHOBOM JIyajiu3M,
npUHIUI HeomnpenaenéHHoctu ['eitzenOepra, ypaBHenue Illpenunrepa, ero TpakTOBKa U
Ha3HauYCHHUE.
6. KBantoBbIe uncna, ux GU3N4EeCKUil CMBICIT U 3HAYCHUE.
7. Tlonsitue 00 3JIEKTPOHHOM 00JIaKe KBAaHTOBO-MEXAHHUYECKON MOJENH AJIEKTPOHA, (HOPMBI
AJICKTPOHHBIX 00JIAKOB.
8. IlpuHIunbl pacnpeneieHus] AJIEKTPOHOB B 3JIEKTPOHHOM 000JI0UKE aTOMOB: MPUHLIHUIL
«3amnpeta» [laynu, mpuHIMI HauMeEHbIIEW sHepruu, npaBwio XyHnaa (['yHma), mpaBuio
KneukoBckoro.
9. DnexTpoHHbIe U rpaduueckre GopMyibl CTPYKTYp aToMOB. [IpuBecTu mpumepsl.
10. KonuyecTBEHHbIE XapaKTEPUCTUKU HEUTPATIbHBIX AaTOMOB, COCTOSIHUE AaTOMOB B
MOJIEKYJIE: SHEPTUsl NOHU3ALMH, SJHEPTUS CPOJICTBA K AJIEKTPOHY, NIEKTPOOTPULATENBHOCTD.
®akTophl, BIAUAIONINE HA UX BEIUYHHBL. 3aKOHOMEPHOCTH MX M3MEHEHHUS B MEPUOIUYECKON
cucteme /.M. Menneneena.
I1. Crpykrypa mnepuogmueckoit cucrtembl J[[.M. MenaeneeBa: mnepuoabl W TPYNIHbI,
NOATrPYNIbl 31eMEHTOB. OOBSICHUTE YUCIIO CTPYKTYPHBIX COCTABJISIOIIUX CUCTEMBI C TOUKU
3pEHHUsI CTPOEHUSI AaTOMOB.
12. Tlepuoauueckuii 3aK0H U nepuoandeckas cuctema sneMentoB J[.M. MenzaeneeBa B cBete
TEOPHUH CTPOEHUS aTOMOB. PU3NUECKUI CMBICIT TEPUOTUYECKOTO 3aKOHA.
13. 3akOHOMEpPHOCTH HM3MEHEHHsI CBOMCTB B MEPUOAMYECKON CUCTEME C TOYKH 3pPEHUS
CTPOEHMS aTOMOB. BTOpHYHast NepuOIUIHOCTb.
14. ®uznueckuil cMbICI HOMEpAa NEPUOJA W TPYNIbl ¢ TOYKH 3PEHHS CTPOEHUS aTOMOB.
Jlenenue rpynnbl Ha MOATPYIIIIHL.
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15. CemeiictBa s-, p-, d-, f-amemMeHTOB, pacmnofiokeHHe UX B mepuogudeckoi cucreme J[.1.
Menpeneena.

16. ITapameTppl XMMHYECKON CBS3M: JUIMHA CBSI3H, DHEPTUs CBSI3U, MOJSPHOCTH CBS3H,
KPAaTHOCTh CBSI3H.

17. Meton BanentHbix cBs3eid (BC). OOpa3oBaHue XuMuU4yeckoil cBsi3u. KadecTBEeHHBIM
aHalu3 pacyéTa MU3MEHEHUs MOTEHLMAIbHOM SHEPIMM CHUCTEMbI MpU CONMKEHUU aTOMOB
BOZOpPOAA.

18. CBoiicTBa XMMUYECKOM CBSI3U: HACHIIIIAEMOCTh, HAMPABIEHHOCTD, MOJISIPU3YyEMOCTb.

19. Tumbl XUMUYECKOHN CBSI3U: G- U M-CBI3U. [JOHOpHO-aKIIENITOPHBIA MEXaHU3M 00pa30BaHUS
KOBAJIEHTHOM cBsi3U. Onpeenenre BaieHTHOCTH 1o Mmetoay BC.

20. SBneHune TUOpUAM3AIUU DIEKTPOHHBIX OOJAKOB, TUIbI THOPUIIM3AIMU U TEOMETPUS
MOJIEKY.L.

21. IonsspHOCTHh KOBaJIEHTHOM CBSI3U. J(UMONbHBIA MOMEHT. D PEeKTUBHBIEC 3apsiibl AaTOMOB H
MoJekyJl. [Tonsipabie u HenosipHbIe MOJIEKYJbl. loHHas cBsA3b. CBOMCTBA HOHHOM CBSI3U.

22. MexmonekynsipHoe  B3auMojeiicTBue.  OpUEHTALMOHHOE, HHIYKIHMOHHOE U
JVCIIEPCUOHHOE B3aUMOJICHCTBHE.

23. Bonopoanas cBsi3b. buonornueckas poyib BOIOPOJAHON CBSA3U. XapaKTEPUCTUKA BEIIECTB
C Pa3JIMYHBIM THUIIOM XUMUYECKOMN CBS3U.

24. MeTamindeckasi CBS3b.

Ilpumeput 3a0au kK ayoumopHvim KOHMPOIAbHBIM PAOOmMam

Ilpumepl. BeraucauTe MOJISIPHOCTD, HOPMAJIBHOCTh, MOJISUIBHOCTB U TUTP 20%-r0 pacTBOpa
cynbdara sxenesa (II), mwoTHOCTH KOTOpOro p = 1,21 r/em’.

Ipumep?. o xakoro o0bEMa HyXHO pa36aButh 15 cM’ 14%-HOro pacTBOpa HUTPATA KaJIHS
mnotHOCTHIO 1,09 r/eM’, uT06b! momyuuts 0,5 H. pacTBOpa?

Ilpumep3. Bo CKOJIBKO pa3 yBEIMYUTCS CKOPOCTh TOMOT€HHOM peaKiuu

A+2B = AB, npu yBeIU4YeHUU KOHLEHTPAlMM 00OUX UCXOIHBIX BEIIECTB B JBa pa3a?
Ilpumep 4. Bo ckoibKO pa3 clieyeT YBeIUYUTh KOHIIEHTpalnio okcuaa yrineposa (1) B
cucteMe 2CO = CO, + C, 9T0o0BI CKOPOCTh PEAKINH YBEIUUUIIACh B 4 pa3a’?

Ilpumep 5. Bo ckonbko pa3 yBenu4IuTcs ckopocth peakuuu 2C + O, = 2CO

NP YBEJIMUYECHHUH MAPLUUATIBHOTO JABJIEHUs KUCiIopoaa B 3 paza?

Ilpumep 6. Ha ckonbKo rpasycoB cieAyeT NOBBICUTh TEMIIEPATYPY CUCTEMBI, YTOObI
CKOpOCTh MpOTEKarouel B Hel peakuuu Bo3pocia B 30 pas, eciiu TeMIepaTypHbIi
kod¢dunuent y = 2,57

Ilpumep 7. B cuctreme CO + Cl, = COCI, ycTaHOBUTH CIEAYIOIINE PABHOBECHBIC
koHuentpauuu: [Cl,] = 0,3 mons/n, [CO] = 0,2 mons/11, [COC1,] = 1,2 Monb/1. Berauciuts
KOHCTaHTY PaBHOBECHS CCTEM U HavaJibHbIE (MCXOHbIEC) KOHIIEHTPALIMU XJI0Opa U OKCHUIa
yriepoaa (II). @ocrena (COC1,) B UCXOHOM CMECH HE OBLIO.
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Ilpumep 8. Beiunciiute pH pacTBopa, KOHIEHTpALMS KATHOHOB BOJIOPO/Ia B KOTOPOM
cocrasister 5,2*10° monb/1.

Ilpumep 9.BpruncauTe KOHUEHTPALUIO KATHOHOB BOJAOPOIA U THAPOKCHU/I-AaHUOHOB B
pactBope, eciiu ero pH = 8,3.

Ilpumep10. Berancnute pH pacTBopa rugpokcuia Kanusi KoHIeHTpanuen 2,4* 10 Moms/m.
Ilpumep 11. Boruucnure pH 0,1 M pacTBOpa yKCYCHOW KHUCITOTHI.

Ilpumep12. Hanuivre XuMUYECKyI0 GOpMYITy TOM M3 Ha3BaHHBIX COJIEH, B BOJHOM
pacTBope KoTopoit peHondTanenH GeciBeTeH: Cyab(UT HATPUS, XJIOPU] aMMOHHUS, KapOOHAT
KaQJINsL, HHAHWU]T KaJIHSL.

Ilpumep 13. Beraucnute KOHCTAaHTY THAPOIU3a KapOOHATa HATPHS IO TIEPBOM CTYIICHHU.
Ilpumep 14. Beruucnure creneHs ruiponnsa nuanuaa Hatpus B 0,1 M pactBope.

Ilpumep 15. CocTaBUTh YpaBHEHHE PEAKIIUU IO CXEME:

KMHO4 + HzSO4 + KNOZ—) MIISO4 + KNO3 + ...

Ilpumep 16. Boruucnute MOJSPHYIO MacCy SKBUBAJICHTa OKUCIUTEINS B pEAKIUU

KMHO4 =+ HzSO4 + KNOz—) MIISO4 =+ KNO3 + ...

Ilpumep 17. Beraucnure MOJSPHYIO MacCy SKBUBAJIEHTa BOCCTAHOBUTENS B PEAKLIUU
KMHO4 =+ HzSO4 + KNOz—) MIISO4 =+ KNO3 + ...

Ilpumep 18. BoruucnuredJCniisipeakuyin

KMHO4 + HzSO4 + KNOZ—) MIISO4 + KNO3 + ...

Ilpumep 19. BprauciuTh 3JEKTPOAHBIA MOTEHIHUAT MIEKTPOIA U3 METAIINYECKOTO INHKA,
norpy>kerHoro B 0,03 M pacTBop HUTpaTa IIMHKAa.

Ilpumep 20. BEIYMCIUTH 3JIEKTPOIHBIN MOTEHIUAI IIATUHOBOTO 3JIEKTPOJA, HOTPY>KEHHOTO
B pacTBOp, coaepxkamuii xiopus xxenesa (I1I) ¢ konmentparueit 0,01 M u xjopun xenesa
(ITI) ¢ xonmnenTparnueit 0,02 M.

Ilpumep 21. BeIYuMCIUTH 3JIEKTPOIHBIN MOTEHIUAI IIATUHOBOTO 3JIEKTPOJA, OTPY>KEHHOTO
B pacTBop, coaep:xamuid 0,01M xnopuaa mapranua (II), 0,02 M nepmanranara kanusi u

pH =4.

Ilpumep 22. BeryncnuTh NOTEHIMAI BOJOPOIHOTO 3JekTpoaa npu pH = 5.

Ilpumep 23. I'anbBaHUYECKUIN 3JIEMEHT COCTOUT U3 METAINIMYECKOTO LIMHKA, TOTPY>KEHHOTO B
0,1 M pacTtBop HUTpaTa IIUHKA, U METAJUTMIECKOTO cepedpa, morpykeraHoro B 0,01 M
pacTtBop HUTpara cepedpa. Borunciute O/]C sanemenTta, HanucaTh ypaBHEHUS 3JIEKTPOIHBIX
MPOLIECCOB, COCTABUTH CXEMY AJIEMEHTA.

Ilpumep 24.T"anibBaHUYECKUI 3JIEMEHT COCTOUT U3 AJIEKTPOJOB OJHOTO U TOTO K€ MEeTajia —
MarHus, MEKTPOIUTHI — PACTBOP Cyib(haTa Maruus pa3Hbix KoHIeHTparui — 0,1 M u 0,001
M. Boruucnuts 3/]C raapBaHMUECKOro 3JIEMEHTA, HaKCAaTh YPABHEHUS JIEKTPOIHBIX
MPOLIECCOB, COCTABUTH CXEMY AJIEMEHTA.

Ipumep 25. T'aIbBaHUYECKUN 3JIEMEHT COCTOUT U3 MOJYAIEMEHTOB CIEIYIOIIEr0 COCTaBa:
1) sanextposnut: KMnQOy4, H,SO,4, MnSO,; maTepuan si1ekTpo/ia — MiIaTuHa,

2) anexktposiut: FeSO,, Fe,(SO4);; MaTtepual aiaekTpojia — riaTuHa.
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Boruncnute 9/]C ranbBaHMYECKOTO 31€MEHTa B CTAHAAPTHBIX YCIOBUSX, HAITUCATh
YpaBHEHHUSI 3JIEKTPOJHBIX MPOLECCOB, COCTABUTH CXEMY JIEMEHTA; BBIUUCIUTh KOHCTAHTY
pPaBHOBECHS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakliuy, IPOTEKAIOIIEH B ’TOM 3JIEMEHTE.
Ilpumep 26.Kaxas u3 peakuuii OyJ1eT OCYILIECTBIISTHCS B TAIbBAHUYECKOM 3JIEMEHTE:

Hg + 2FeCl;«»2FeCl, + HgCl,?

Bd1l O®2 Bd2 Odl

Ilpumep 27. CocTaBuTh ypaBHEHUS IPOLECCOB, MPOTEKAIOIINX MIPH 3JIEKTPOIN3E BOIHOTO
pacTBopa XJI0pHia MM C UHEPTHBIMU JIEKTPOAAMHU.

Ilpumep 28. CocTaBUTh YpaBHEHUS MPOLIECCOB, MPOTEKAOIIUX MPH JICKTPOIN3€E BOJHOTO
pacTBOpa XJIOpUJa MEJIU C MEJHBIM aHOJIOM.

Ilpumep 29. CoctaBuTh YpaBHEHHUS MPOIIECCOB, MPOTEKAIOIIUX MPH JICKTPOJIN3E BOIHOTO
pacTBopa cynb(dara Kanusi ¢ MHEPTHBIMH 3JIEKTPOIaMU. BRIUUCINTS Maccy pa3ioKHUBIICHCS
BOJIbl U 00BEM BBIICIMBILNUXCS KUCIOPO/a U BOAopoAa (yCIOBHUSI HOPMAJIbHbIE) pH
MPOITyCKaHUU TOKA cuiioi 8A B TeueHue 1,5 4yacos.

Ilpumep 30. CoctaBUTh YpaBHEHHUSI IPOLECCOB, TPOTEKAIOLIUX MPH SJIEKTPOIN3E BOAHOTO
pacTBOpa HUTpara cepedpa ¢ MHEPTHBIMU 3JIeKTpogaMu. Kakol CHIibl TOK JT0JIKEH ObITh
WCIIOJIB30BaH JIJIs1 TOTO, YTOOBI BBIACIUTH M3 PacTBOpa coytu cepedpo maccoit 10,8 r3a 6
MUHYT?

Ilpumep 31. Kene3o HaXOUTCS B KOHTAKTE ¢ Meb10. Kakoit u3 MeTauioB Oy1eT OKUCIATHCS
TIPU KOPPO3HH, €CITH 3Ta Mapa MEeTaJIoB nomajeT B kuciyro cpexy (HCI)? daiite cxemy
00pa3yronierocs Mpu 3TOM rajlbBaHUUECKOr0 3JIeMeHTa, paccuntaiite J/[C, Hanumure
YpaBHEHUS JIEKTPOJAHBIX MPOLIECCOB B MOHHOM BHJIE, COCTaBbTE HOHHOE U MOJIEKYJISIPHOE
YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUU MPU pabOTe TaHHOTO
KOPPO3MOHHOTO raJIbBAHMUECKOIO AJIEMEHTA.

Ilpumep 32. AMIOMUHHI HAXOJUTCS B KOHTAKTE C JKEJIE30M B CPeJie HEUTPATbHOTO
anekTponuta (NaCl). CocraBbTe cXeMy rajJbBaHHUYECKOTO JJIEMEHTA, 00pa3yroerocs npu
stoM. PaccunTaitte 3IC 1 usmenenue ceoboaHoi sneprun ['mb6ca B cTaHAapTHHIX
ycnoBusix (AG°298) nins storo anemenTa. CKOJIbKO IpaMMOB METallJIa OKUCIUTCS 3a 55 ¢
paboTHI ATOTO JIEMEHTA, JTAIOIIETO TOK CHIION 6 A.

Ilpumep 33. CTEHKH CTaIBHOIO KOTJIA 3aIIUIIEHBI OT KOPPO3UHU [0 METOIy ITpOoTeKTOpa. B
KauecTBe MaTepuasa MpoTeKTOopa UCIOIb30BaIH INIATUHY, MarHUi, BUCMYT, 0J10BO. B kakom
Cllyyae 3allluTa MpOu3BeIeHa MPaBUIbHO?

Ilpumepvt munogvlix uHOUBUOYATLHHIX OOMAUIHUX 3A0AHUL
Ilpumep1. BeraucauTs MOJISIPHOCTD, HOPMAJIBHOCTh, MOJISUIBHOCTB U TUTP 20%-r0 pacTBopa
3
cynbdarta xenesa (I1), morHocTs KoTOpOro p = 1,21 r/cm”.

Ipumep?. Jlo xakoro 066EMa HyX)HO pa36aBuTh 15 cM’ 14%-HOr0 pacTBOpa HUTPATA KAIIHS
3
mI0THOCTHIO 1,09 r/cM”, uT00BI momyuuTh 0,5 H. pacTBOpa
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7.3.2 TunoBblie 3a1aHus 1JI5 IPOBeIeHUN MPOMEKYTOYHOM aTTecTanuu (3a4era)

Komnemenyuu:
OIIK-1 — CrmocoGeH pemiath TUMOBBIC 33a4dl MPO(EeCcCHOHATBHON JESITENTbHOCTH Ha

OCHOBE 3HAHWW OCHOBHBIX 3aKOHOB MAaT€MAaTHUYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHHUEM
UH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

10.
1.

12.

BOI’lpOCbl K 3K3ameny:

OcCHOBHbBIE TIOHSITUS W 3aKOHbl XMUMHH. Moib, MoOJSpHas Macca, XUMUYECKHUU
SKBUBAJIEHT, MOJIApHAs Macca SKBUBAJICHTA. 3aKOHbl XHWMHU: COXPAHEHUS MAacChl,
IIOCTOSIHCTBA COCTaBa, YKBUBAJIEHTOB, 3aKOH ABOTraapo.

CoBpeMeHHasi Teopusi CTpoeHus aroma. KBaHToBble uymcia. DU3HUECKUH CMBICI
KBAaHTOBBIX YUCEN C TOYKU 3PEHUSI CTPOEHUS aTOMa, UX B3aUMOCBSI3b.
[TpyHIMOBI 3aMOMHEHHUs] aTOMHBIX OpOWTajeil 3JIeKTpOHAMM: MPUHLKI HaWMEHbIIEH
sHepruu, npaBwio KieukoBckoro, npunuun Ilaymm, npaBwio XyHaa, «mIpoBai
DIIEKTPOHOB.
[Tepuonnueckuii 3akoH J[.M1. MenneneeBa — OCHOBHOM 3aKOH XUMHH, CBSI3b €r0 CO
CTPOEHUEM aTOMOB. XapaKTep U MPUUMHA U3MEHEHHUSI CBOKMCTB DJIEMEHTOB B IIEPUOJIAX U
[JIaBHBIX MTOATPYIIIAX B IEPUOJAUYECKON CHCTEME DJIEMEHTOB.
S-, p-, d-, f-cemeiicTBa XUMHUYECKUX 3JIEMEHTOB U MX PACIOIOKEHUE B NMEPUOTUUECKOM
cucteme /.M. Menneneesa. Pazobpath Ha mpumepax CTpOEHHE X BaJEHTHBIX YPOBHEU
AJIIEKTPOHHBIX 00O0JIOYEK.
[lonarue 00  SHepruM  WOHMW3ALMM, DSHEPrUUM  CPOJACTBA K  DIEKTPOHY,
AIEKTPOOTPULATENBHOCTH. Kakue CBOMCTBAa aTOMOB OHH XapaKTEPU3YIOT.
KoBanentnasi, noHHas, BOJIOPOJHAs, METAUINYECKAs] XUMUYECKHE CBsI3U (pa3o0paTh Ha
npuMepax).
CBoiicTBa KOBaJ€HTHOM  CBSI3M: DJHEPrus, JUIMHA, KpaTHOCTb, IMOJSPHOCT,
HaIIPaBJIEHHOCTh, HACBIIIAEMOCTb.
KoBaneHnTHass xumuueckas CBfA3b, yCIOBUS €€ OOpa3oBaHHUs MO METOJYy BaJIEHTHBIX
cBsa3eil. MexaHu3Mmbl 00pa30BaHUs KOBAJICHTHBIX CBsI3€: OOMEHHBIA, JOHOPHO-
akuenTopHeli. Curma - v Iy - CBA3M, NOSICHUTh HA IPUMEpPaXx.
THUIBI MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBHSI.
Xumnueckas KuHeTHKa. CKOpPOCTb XMMHYECKOM peakluH, EeAUHUIbI HU3MEpPEHHs,
@aKTOpHI, BIUSAIONIME HA CKOPOCTh XUMUYECKON peaklnu. 3aKOH JECUCTBYIOIINX MaccC -
OCHOBHOM 3aKOH XMMUYECKON KMHETUKN. KOHCTaHTa CKOPOCTH PEAKLINN.
Bnusaue TemmepaTypbl Ha CKOpPOCTh XUMHMUeckux peakiuii. [IpaBuno Baut-I'odda,
TeMIepaTypHblii KOdD(PUIIMEHT peakuuu. DHEPrusl aKTUBALMKM XUMHUYECKUX pPEaKIIUi.
VYpaBHeHue Appenuyca.
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13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

28.
29.

Xumunueckoe paBHoBecue. IlpmsHakm  xumuuyeckoro paHoBecus. KoHcranTa
paBHOBecHs. CMeEIIEHUE PAaBHOBECHs IMPU WU3MEHEHUM KOHLEHTpALWU, TEMIIEpaTyphl,
nasnenusd. [Ipunnun Jle-lllatense, pa3odpatk Ha IpuMepax.
Tepmonunamuueckas cucrema. (OCHOBHBIE  TEPMOJMHAMHYECKHE  IapamMeTphl:
BHYTPEHHSIS1 SHEPT U, SHTAIIBIINS, SHTponus, 3Heprusa [ mdb0ca, sneprus I enpMmronbua.
[lepBbIii 3akOH TepMOAWHAMHKHU. llpuimokeHue 5TOro 3akoHa K H300apHBIM U
M30XOPHBIM IIPOLIECCaM.
Tepmoxumus. Temnossle 3ddexTst peakiuil. 3akoH ['ecca u ero crneacTBus.
TepMoxumudeckue ypaBaenns. Pacuer AH ) AS ° o AGO o
Krnaccudukarnus nucrepcHbIX CHCTEM IO CTETIEHU JUCTIEPCHOCTH.
Uctunnsie pactBopsl. TepMoanHamMuKka NporeccoB pacTBOpeHus. CriocoObl BEIPAXKEHUS
KOHLIEHTPALlUHl PaCTBOPOB.
PactBOpbl 3nektponuToB. Teopus 3IIEKTPONUTHYECKOW auccouuanuu. ['mapartanus
nOHOB. CUJIbHBIE U c1a0ble 3JIEKTPOIUTHIL.
PactBopsl cnabbix anektponutoB. CtyneHyaTas nucconuanus. CTeneHb U KOHCTaHTa
JUCCOLMAIMN  CIA0BIX ANEKTpoNUTOB. OT Kakux (PakTOpoB OHHM 3aBHUCIT? 3aKOH
pazoasnenus OcTBaybaa.
DIEKTpOoIUTHYECKas quccolumanus BoJsl. NoHHOE npousBeaeHue BoAbl. BogopoaHsiii
U TUIpOKCHIBHBIN nokazatenb pH u pOH. BydepHubie pacTBOpHI.
I'mppomus coneit. Tumnbl rugposn3a. KoHcTaHTa, cTeneHb TUAPOJIM3A, B3aUMOCBS3b
Mexay HUMHU. CTyneH4YaTblid TUAPOIIH3.
OKMCIUTENBHO-BOCCTAHOBUTEBHBIE peaklnu. [IoHATHE CTENEeHN OKHUCIIEHHsI aToMa B
Mmonekyie. [Iporeccel okucnenus u BoccraHoBieHusd. [IpuBeaure npumepsl BEIIECTB
OKHCIIUTENEN U BOCCTAHOBUTEJIEH.
MexaHu3M BO3HUKHOBEHHS JJIEKTPOAHOTO TMOTEHIMAla Ha TpaHUIE paslena:
ITOBEPXHOCTh METAJNIa- PACTBOP AJIEKTpoauTa. Y paBHeHue HepHcra.
CraHapTHBIN BOJIOPOHBIN 3JIEKTPO. Psia HanpspKeHU MeTaioB.
[NanbBannueckuii 3memeHT. D/]C rampBaHWYECKOTO 3yieMeHTa. KOHIEHTpannOHHBIN
rajJbBaHUYECKUH JIEMEHT.
DIIEKTpOIN3 pacTBOPOB U paciuiaBoB. IIpormeccsl, MpoTekarone Ha KaToAe U aHOJE.
[Tpumepsl. 3akonbsl apajes.
Bunber koppo3un MeETaIoB.
DNEKTPOXUMHUYECKAsT  KOppo3usl. YpaBHEHUS  pEaklMil, MOpOoTEeKaloUuX MOpH
rajabBaHOKOppo3uu. Pazobpats Ha npumepax.

30. CmocoObl 3aUTHl METAJUIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus 0,11 NPOBEOEeHUA IKZAMEHA:

Ilpumep 1. B 600 mn pactBopa comepxutcs 30 r cynsdara amromunus. OnpenenuThb

MOJIIPHOCTDb, HOPMAJIbHOCTD U TUTP paCTBOpPA.
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Ilpumep 2. Xpom HaxoAuTCs B KOHTakTe ¢ cepebpom. Kakoil n3 mertamioB Oyner
OKUCTIAThCS TIpu Koppos3uu B kucion cperne (HC1)? Hamumure ypaBHEHHS IJIEKTPOIHBIX
mporeccoB (B MOHHOM BHJI€) U COCTaBbTE CXEeMy OOpa3yroIIerocs KOPPO3HMOHHOTO
rajabBaHUYECKOTO 3JIEMEHTA.

Ilpumep 3. Cuctema 2CO + O, 2CO; + Q HaxoguTCs B COCTOSHUM paBHOBecHs. Bo
CKOJIBKO pa3 HM3MEHHUTCS CKOPOCTh pEaKUWMu MpH YBEJIUYEHHHM KOHIIEHTpPAIMH OKCHIa
yriepona(Il) B 4 paza?

Ilpumep 4.Kak Hy>XKHO U3MEHUTH JABJIECHHUE, TEMIIEPATYPy, KOHIEHTPALUIO UCXOJHBIX
BEILIECTB, YTOOBI CMECTUTh XMMHUYECKOE PAaBHOBECHE B CTOPOHY OOpa30BaHUs YTIEKHUCIIOrO

raza: 2CO + O, « 2C0O, + Q?

Ilpumep 5. Hanmcate ypaBHEHHE NPOLIECCOB 3JIEKTPOJIM3a BOJHBIX PACTBOPOB COJIEH:
xnopuna meau (II), cynedhara anroMuHNS C yTOJIBHBIMU JIEKTPOIAMH.

Ilpumep 6. TanbBaHMUYECKUH DIIEMEHT COCTOMT U3 CEpeOpPSHOTO AJIEKTPO/a,
norpykénHoro B 1 M pactBop HuTpaTta cepeOpa M CTaHIapTHOIO BOJOPOJHOIO 3JIEKTPOAA.
Beruucnute DJIC sneMeHTa, Hanucath ypaBHEHHUS 3JIEKTPOAHBIX MPOLECCOB U CyMMapHOM
peaKIuu, IPOUCXOAsIlen Mpu padboTe AIeMeHTa.

Ilpumep 7. CocTaBbTe ypaBHEHHE THAPOJH3a M PACCUMTANTE KOHCTAHTY THAPOIU3A
(Kr) BogHoro pacteopa xsnopuaa ammonus. Ky(NH,OH) = 2* 10°.

Ilpumep 8. Bo CKOJBKO pa3 yBEIUYHUTCS CKOPOCTh XMMHUYECKOW PpEAKIUHU, €CIU
MOBBICUTH TEMIIEPaTypy peakiunoHHoM cmecu Ha 30°? TemneparypHblil ko3 pUIMEHT paBeH
3.

IIpumep 9.1lpu 3nexkTponu3e paciiaBa XJopuaa HaTpHs B TEYEHHE 5 4acOB Ha KaTOJE
BBIJIENIIIOCH 3,6 T Metayima. OmnpenenuTh CUIy TOKa M 00bEM XJIOpa MpU HOPMAaJIbHBIX
YCIIOBHUSX.

Ilpumep 10. 1luHk HAXOOUTCA B KOHTakTe ¢ HHKeieM. Kakoit u3 snemeHTOB Oyner
OKUCIISTBhCS TIpu Kopposuu B kucioii cpene (HCl)? Hamummre ypaBHEHHE AIIEKTPOIHBIX
npoueccoB (B MOHHOM BHJI€) M COCTaBbTE CXEMY OOpa3yoIIErocss KOPPO3UOHHOIO
raJlbBAaHMYECKOIO JIEMEHTA.

7.4 Meroauyeckue MaTepuaJbl, ONpeAesilOle NPoUeaAypPbl OLCHUBAHUS
3HAHUM, YMEHHH, HABBIKOB, XapPaKTePHU3YyIOLIHUX 3Tanbl (OPMHUPOBAHUS KOMIIETECH UM

KOHTpOJ'IL OCBOCHHMS JMCUMIUIMHBI M OIICHKAa 3HAaHMU O6y‘-IaIOH_II/IXC$I Ha 3J3K3aMCHC
IMPpOU3BOAUTCA B COOTBCTCTBHU C Ilonoxenuem o INPOBCACHUNU TCKYLICTO KOHTPOJIA

21



YCHEBAEMOCTH U TPOMEKYTOYHOM arrecTanuu OOydYalolIuMXcs 10 00pa30BaTeIbHBIM
porpaMMam BBICHIETO 0Opa30BaHMsL.

TecToBble 3a1aHus

Kpumepuu oyenku 3nanuii o0yuaroumuxca npu npoeeodeHuu mecmuposanusi:

O1eHKa «omauyHo» BBICTABIIACTCS MPU YCIOBUHU MPABUIBHOTO OTBETa O0YYAIOMIETOCs
HEe MeHee 4eM 85 % TeCTOBBIX 3aJaHUM.

O11eHKa «X0pouto» BBICTABIISIETCS TIPH YCIOBUH MPABWIIBHOTO OTBETa 00YYaromerocs
He meHee ueM 70 % TeCcTOBBIX 3aJaHUI.

OrneHKa «y0o6nemeopumebHo» BBICTABIACTCS TPH YCIOBUU TMPABWIBHOTO OTBETA
oOyuarorierocst He MeHee 51 % TecTOBBIX 3a/laHUiA.

OlIeHKa «Hey006/1emeopumenbHo) BHICTABISETCS MPU YCIOBUHU MPABHIBHOTO OTBETA
oOyuarorierocst MeHee yem Ha 50 % TeCTOBBIX 3a1aHUM.

IK3aMeH

Kpumepuu ouenuganusn sxk3amena:

OueHka «omauuno) BbBICTABISIETCS O0ydaromieMycs, MOKa3aBllIeMY BCECTOPOHHHUE,
CUCTEMATU3UPOBAHHbIE, TITyOOKHE 3HAHUS BOMPOCOB AK3aMEHAIIMOHHOTO OWUJIeTa U yMEHHE
YBEPEHHO MPHUMEHSITh MX Ha MPAKTUKE MPU PEIICHWH KOHKPETHBIX 3a7ad, CBOOOJHOE H
paBUWJIBHOE 0OOCHOBAHUE MIPUHSITHIX PEIICHHIA.

OueHka «xopouto» BBICTABISIETCS 00YUaIOIIEMYCsl, €CJIM OH TBEPJO 3HAET Marepual,
IPAaMOTHO W TIO CYILIECTBY H3JIaraeT €ro, ymeeT NPUMEHSTh IOJy4YeHHbIE 3HAHUS Ha
IpaKTUKE, HO JOMYCKAaeT B OTBETE WJIM B PEUICHUM 3a/a4 HEKOTOPhIE HETOYHOCTH, KOTOPHIE
MOJKET YCTPAHUTh C IIOMOIIBIO IONOTHUTENBHBIX BOIIPOCOB MPETIOAaBaTEIS.

Ouenka «yooenemeopumenvHo» BBICTABIAETCS OOydarolmeMycs, IOKa3aBLIEMY
dbparMeHTapHbIi, Pa3pO3HEHHBIM  XapakTep 3HAHWK, HEIOCTATOYHO  MpaBUIbHBIC
dbopMymMpOBKH 0a30BBIX TMOHSATUH, HAPYIICHUS JOTUYECKOM TOCIEI0BATEIbHOCTH B
U3JI0)KEHUU TMPOTPAaMMHOIO MaTepuaja, HO TPHU STOM OH BJIaJIeeT OCHOBHBIMHU TOHSATHSMU
BBIHOCHMBIX Ha 9K3aMe€H, HEOOXOAUMBIMU ISl JaJbHEUIEro o0yuyeHus: 1 MOKEeT IPUMEHSTh
MOJTy4YE€HHbIE 3HAHUS M0 00pa3lly B CTAaHIaPTHON CUTYaLIUU.

OueHnka «HeyooenemeopumenbHoy BbICTABISAETCS 00yUYaroUIEMyCsl, KOTOPbIA HE 3HAET
OoMbIlIeli YacTH OCHOBHOTO COJIEp)KaHUsT BBIHOCUMBIX Ha SK3aMEH BOIIPOCOB TEM
JTUCIUIUIMHBI, TOMYCKaeT rpyOble OINOKY B (POPMYIMPOBKAX OCHOBHBIX MOHSATUI U HE YMEET
UCIIOJIb30BaTh MOJIYYCHHBIE 3HAHUS TP PEIICHUH TUTTOBBIX MPAKTUUECKHUX 33]1a4.
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8 IlepeyeHb OCHOBHOI U JONOJHUTEIbHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOMH 1JIA
OCBOCHH S TUCUHUIIMHBI
8.1 OcHoBHas yueOHas1 iuTEpaTypa

No Hcnons3yercst Koi-Bo
) HaumenoBanue IpU HU3YyYCHHUHU | ceMeCcTp | SK3EMIUIIPOB B
n/n pasnenoB oubInOTEKE
1 | ''meka H.JL, O6mas xwumus [Tekcrt]: Bce 1 40
yuebnuk s By3oB / H.JL. I'munka; Ilon paszessl
pen. B.A. ITlomkoma, A.B. babkoBa, M.,
Opaiit, 2013, 900c ,
2 bopzosa JI.JI., OcHOBBI 00mIel XUMHUH Bce 1 Dn.pecypc
(BBC NznarenscTBO Jlans ) paszessl
[OnexkTponnbIii  pecypc]: yaeOHoe
nocoobue / JLJ. bopsoma, H.IO.
UepnuxoBa, B.B. Axymes. - CIIG.:
Jlanb, 2022. - 480 c. - Pexxum nocryna: .
https://e.lanbook.com/book/211691.
3 | XammcroBa W.JI., PykoBomcTtBo mo Amci. Bce 1 43
Xumust [Tekcr]: s GakaiaBpoB IO HArp. pa3zesl
noar. Arpounxenepust / WM.J[. Xamuctosa,
JLLA. banamoga, fpocnasis, ®I'6OY BIIO
ATCXA, 2015, 154c
4 | XamucroBa W.JI., PykoBojicTBO MmO AMCIIL. Bce 1 3J16KTpOHHBII71
Xumust  [DNEKTpOHHBIA  pecypc]: IS paszessl pecypc
OakanaBpoOB o Harp. TO/T.
Arpounxenepus / U.JI. Xamucrosa, JILA.
banamosa, Sfpocnasas, PI'BOY BIIO
ATCXA, 2015, 154c
5 XuUMUA: NPaKTUKYM I CTYIEHTOB Bce 1 QHGKTPOHHBIP'I
nHxeHepHbix HanpaBiaeHuit (ObC Jlanp) pa3ebl pecypc
[DnexTpoHHBIN pecypce] : yaeb.mocodue /
T.W. bokora, 1.B. Bacuieiosa, H.A.
Kycakuna. - HoBocubupck : HIAY, 2011. -
106 c. - Pexum noctyna:
https://e.lanbook.com/book/4554,
8.2 lonosinnTeibHas1 yueOHasi JIuTepaTypa
e Hcnonszyercs Kon-Bo
11 /;1 HaunmeHnoBanue IIpY HM3Yy4YCHUH | ceMecTp JK3EMIULIPOB B
pa3nenoB OoubsmoTexe
1 |Tmaexa HJIL, 3amaum u ynpaxHeHHs IIO Bce 1 40
obmert xumun [Tekct]: yuebHoe mocobue /
H.JI. I'nunka, JI., XI/IMI/IH,}{[;84, 264c pasAcIbl
2 | AxmeroB A.C., O0mas u HeopraHudyeckas Bce 1 93
xumus [Tekct]: yueOnuk mis By3oB / H.C.
AXMCTOEB, M., ]:!))LI}(,:IIIII.HIK., 2I(I)01, 7}4?30 pasneibt
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Hoctyn oOywarommxcs K 3JeKTpoHHBIM pecypcam (OP) oubmoreku ®I'BOY BO Spocnasckas
I'CXA ocymecTBisieTcs: MOCPEICTBOM 3JIEKTPOHHOM MH(POPMAITMOHHONW 00pa30BaTENbHON Cpejibl aKaJIeMUH
U caiita o jjoruHy u napodto (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIN-KATAJIOT).

9 Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceT UHTEepHeT

9.1 IlepeyeHb 3JIEKTPOHHO-0MOJIMOTEYHBIX CHCTEM

Ne

u/n HaumenoBanue TemaTuka Pesxxum nocryna
DNEeKTPOHHO-OMOINOTEYHasl CUCTEMA

|, | 7UICKTPOHHO-DHDIMOTCHAAA CHETEM YHuBepcanbpHas https://e.lanbook.com/
W3/1aTeNIbCTBA «JIaHby
DNEeKTPOHHO-OMOIMOTEYHasl CUCTEMA :

2, | PICKIPOMHO-DUBIHOTCHMNAR CHCTEM YHuBepcanbHas http://ibooks.ru/
«iBooks.ruy
DNEeKTPOHHO-OMOINOTEYHAsl CUCTEMA

3, | UCKTPOHHO-DUDIMOTCHHAA CHCTEM Crnenmanu3upoBaHHas http://ebs.rgazu.ru/
«AgriLiby
Hayunast snexkrponnast Oubnnorexa .

4. YHuBepcaibHa http://elibrary.ru/
¢LIBRARY.RU rHpepeaibhiat b .

9.2 IlepeyeHb peKOMEHIyeMbIX HHTEPHET-CAHTOB MO TUCIUILIHHE

1. MunucrtepcTBO 00pa3oBanus u Hayku Poccutickoit denepanuu [I1eKTPOHHBIN pecypc]. —
Pexxum noctymna: https://minobrnauki.gov.ru/, cBoO0AHBIN. — 3ari. ¢ 3kpaHa. — f3.pyc.

2. ®enepanpHbiii mopTan «Poccuiickoe oOpazoBaHue» [DNEKTPOHHBIA pecypc]. — Pexum
noctyma: http://www.edu.ru, cBoOOAHBIN. — 3ari. ¢ skpaHa. — f3.pyc.

3. Undopmanmonnas cuctema «EanHOE OKHO IOCTyNa K 00pa30BaTelbHBIM pecypcamy»
[QnexTpoHHbIil pecypc]. — Pexxum noctyna: http:/window.edu.ru, cBoOoansbiid. — 3ari. c
3KpaHa. — S3.pyc.

4. ®@enepanbHbId MEHTP HHGOPMAIITMOHHO-00PA30BATEIBHBIX PECYpPCOB [DIEKTPOHHBIN
pecypc]. — Pexum nocrtyna: http://fcior.edu.ru, cBo6oaHbBIN. — 3ari1. ¢ 3kpaHa. — S3.pyc.

5. MuHuCTEpCTBO CcelbcKOro xo3siiictBa P@ [OnektpoHHblid pecypc]. — Pexum mocrymna:
http://mcx.ru/, cBOGOAHBIN. — 3ari. ¢ 3KpaHa. — S3.pyc.

6. Hayunas snextponnas 6ubnmnoreka eLIBRARY.RU [Onexrponssiii pecypc]. — Pexum
noctyna: http://elibrary.ru/, cBoboHbIN. — 3ary. ¢ 3KpaHa. — S3.pyc.

7. CenbCKOXO3SIIICTBEHHAs AJIEKTPOHHAs OWMONIMOTEeKa 3HAHUW [DJIEKTPOHHBIM pecypc]. —
Pexxum noctymna: http://www.cnshb.ru/akdil/, cBoboaubIi. — 3ari. ¢ skpana. — A3.pyc.

8. llenTpanpHass HayuyHas CeJIbCKOXO3AWCTBEHHass OuoOmmnoTeka Poccenbxo3akaneMun
[OnexTpoHHbIii pecypc]. — Pexxum goctyma: http://www.cnshb.ru/, cBoboaHbIi. — 3ari. c
sKpaHa. — fA3.pyc.

9. WndopmammonHo-cipaBouHbiii  moptan. [Ipoekt Poccuiickoit  rocynapcTBEeHHOU
OMONMMOTEKU IS MOJIOJICKU [DIEKTpOHHBIN pecypc]. — Pexxum goctyma: www.library.ru,
CBOOOHBIN. — 3ari. ¢ 3KpaHa. — f3.pyc.

24



10 MeToanueckue ykazaHus JJis1 00y4arOMUXCsl 0 OCBOEHUIO TUCIUILIHHBI

Buja yueOHbIX 3aHATHH Opranu3anus 1eTeJIbHOCTH 00y4aI0IIerocs
Hanucanve koHcmekTa JEKIM: KpaTKO, CXEeMaTH4YHO, IOCIE0BATEIbLHO
(UKCUpOBaTH  OCHOBHBIE  TOJIOKEHHUS,  BBIBOABI,  (HOPMYITUPOBKH,
000011IeHNs; IIOMEUaTh Ba)KHBIC MBICIIH, BBIACIATEL KIIIOYEBBIE CJIOBA,
TepMuHbl. O003HAYUTH BOMPOCH], TEPMUHBI, MaT€pHal, KOTOPHIN BBHI3BIBACT
TPYAHOCTH, TOMETUTh M TOMNBITATHCS HAWUTH OTBET B PEKOMEHyeMOM
nmuteparype. Ecinu camoctosiTesbHO HE yaaeTcsl pa3o0paThCsi B MaTepHuae,
HEOOXOAMMO CQOPMYIUPOBATH BOMPOC M 337aTh MPEMOJaBATENI0 Ha
KOHCYJIbTAIIMH, HA TPAKTUYECKOM 3aHSTUU.

PaGora mo anroputMam, MpeaCTaBICHHBIM B METOAMYECKUX YKA3aHHUSIX IO
BBITIOJIHCHUIO JTA0OPAaTOPHBIX pabOT. AHAJIM3 BBINOJIHCHHONW pPaOOTHI,
(hopMyITUpPOBKA BBIBOJIOB 0 MTOTaM BBITIOJHEHHOW pabOTHl HA OCHOBaHHH
Marepuaia, IOYEepIHYTOr0 U3 KOHCHEKTOB JIEKIHMH, OCHOBHOH U
JOTIOTHUTENIbHOM JIUuTepaTypsl, pecypcoB cetu MurepHer. [louck oTBeToB
Ha KOHTPOJILHBIE BOITPOCHI.

PaGota ¢ KOHCHEKTaMH JIEKIMH, OCHOBHOW W JONOJIHUTEILHOM
JIUTEPATYPOU, pecypcamu ceth IHTepHET.

Jlexus

JlaGoparopnas pabota

[ToaroroBka Kk 3K3aMeny

11 IlepevyeHb NHPOPMALIMOHHBIX TEXHOJIOTHI, HCI0JIb3YeMbIX IIPH OCYIIeCTBJIECHUH
o0pa3oBaTe/ILHOIO NpoLecca Mo JUCHUIIHHE, BKII0Yas NepevyeHb NPOrpaMMHOIo
o0ecnevyeHusi 1 THPOPMANMOHHBIX CIPABOYHBIX CHCTEM

Nudopmanmonnsie TEXHOJIOTHUH, UCIIOJIb3YEeMBbIEe npu OCYIIECTBIICHUN
00pa30BaTeNbHOTO TpoIlecca MO AUCIHUILUIMHE TTO3BOJISIIOT: 00ECIEYnTh B3aWMOJIICHCTBHE
MEXJIy Y4YaCTHHKaMH OOpa30BaTENbHOIO MpoIlecca, B TOM YHUCIE CHHXPOHHOE W (WJIH)
ACMHXPOHHOE B3aUMOJICHCTBUE IOCPENCTBOM ceTu VHTepHEeT, B T.4. C HUCHOJIb30BaHUEM
AIIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTEILHON Ccpelbl akaaeMuu; (UKCUPOBATh XOJ
00pa30BaTENBHOTO MPOIECCa, PE3YNBTATOB MPOMEKYTOUHOW ATTECTAIMH TI0 TUCIHUILINHE H
pe3yIbTaTOB OCBOEHHS 00pa30BaTENHLHONW MPOTPaMMBI; OPTaHU30BaTh MPOIIECC 00pa30BaHUS
yTeM BU3yalM3allii HU3ydaeMol HH(OPMAIUK TIOCPEICTBOM MCIOIB30BAHMS MPE3CHTAIINH,
y49eOHBIX (PHIBMOB; KOHTPOJIHMPOBATH PE3yJIbTaThl OOyUYEHHsS Ha OCHOBE KOMITBIOTEPHOTO
TECTHPOBAHHUS.

11.1 IepeyeHs JULIEH3HOHHOTO0 M CBOOOJAHO PACHPOCTPAHIEMOr0 MPOrPAMMHOI0
o0ecrneyeHusi yueOHOI 0 mpouecca

Ne HaumenoBanue TemaTtuka
1. |Microsoft Windows OmneparnuoHHas cucreMa
2. |Microsoft Office (Bxirouaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX PUITOKEHUI

25



11.2 Ilepeuyenb mnpodeccHOHAIBHBIX 0a3 JAHHBIX MW HMH(OPMALMOHHBIX
CIIPAaBOYHBIX CUCTEM
Ne .
/ HaumenoBanue TemaTuka JJIeKTPOHHBIN ajpec
n/n
http://www.consultant.ru
CripaBo4yHO-TIpaBOBasi cCUCTEMA OCTYII C KOMIIBIOTEPOB 3JIEKTPOHHOIO
1. P P YHuBepcaiabHas flocty P P
«Koncynprantllnroc» YUTAIBHOTO 3aJ1a OMOINOTEKH
Apocnasckoit [CXA.
. https://www.garant.ru/
Nudopmarmonno-npaBoBoi
JloCTyIl ¢ KOMITBIOTEPOB 3JEKTPOHHOTO
2. | moptan «l"apaHT» YHuBepcaapHas
YUTAIBHOTO 3aJia OMOIUOTEKH
Apocnasckoit [CXA.
https://polpred.com/
JlokanpHas cetb SpocnaBckoit [CXA /
baza mannbpix Polpred.com WHIABUAYAJIBHBIM HEOTPAHUYEHHBIN
3. YuuBepcaabHas . N
0O630p CMU JOCTYH U3 J1000H TOUKH, B KOTOPOH
uMeeTcst 10cTyn K cetu MHTepHer no
JIOTUHY U MapOJIIO.
https://H36.pd/
K nmpousBenenusm, nepemeanum B
0O0IIECTBEHHOE JJOCTOSIHUE JOCTYII
HammonanbHas 3neKTpoHHast CBOOOTHBII.
4, YHuBepcaibHas
o6ubmnorexka (HOb) K npousBenenusim, oxpaHseMbIM
ABTOPCKUM TPABOM JIOCTYII C
KOMIBIOTEPOB JIEKTPOHHOTO YU TATIHLHOTO
3ana 6ubnuotexu SpocnaBckoit [CXA.
Criennanm3upoBanH | http://agris.fao.org/agris-search/index.do
5. | ba3a manapix AGRIS p N
ast Hoctyn cBoOO HBIN
Nudopmarmonno-crpaBoyHas
cucreMa _
. CneunanuszupoBanH | http://www.cnshb.ru/AKDiL/
6. | «CenpCKOXO03giicTBEHHAS N
ast Joctyn cBOOO HBIN.
AJIEKTPOHHAsE OMOINOTEeKa
3Hanui» (CObu3)

11.3 Joctyn k cetu UHTEpHET

Kaxnpiii  oOyuaronuiics

B TCUYCHUC

BCCTO

nepuoga oOydeHus oOecreueH

WHJVMBUIyaTbHBIM HEOTPAHUUYEHHBIM JOCTYIOM (yJaJI€HHBIM JIOCTYNOM) K ceTu IHTEepHET u
K 3JIEKTpOHHOM nHpopMaImoHHo-oopazoBaTenbHOM cpene PI'BOY BO fpocnasckas I'CXA.
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12 MaTepuaJIbHO-TEXHHYECKOe o0ecnedeHne 00y4eHHus Mo M CUUILIHHe

I[To Bcem Buaam yueOHOW NEATETBHOCTH B paMKax JUCIUIUIUHBI <« XHMUS»
UCIIONIB3YIOTCSI TIOMEIIEHUsI — Y4YeOHbIE ayJAUTOPUH IJIA TPOBEACHHUS YYEOHBIX 3aHSATHH,
IPEIyCMOTPEHHBIX yYeOHBIM TUIAHOM, OCHAIICHHBIE OOOPYJIOBAaHUEM H TEXHUYECCKUMHU
cpeactBamMu oO0yueHus. [loMerieHuss 1 CaMOCTOSITENBHOM paOOThI  OOYYaIOIIMXCS
OCHAIIIEHbI KOMITBIOTEPHOW TEXHHUKOW C BO3MOXHOCTHIO MOJAKIIOUECHUS K ceTH VHTepHeT u
obecriedeHbl JIOCTYNIOM B DJJEKTPOHHYIO HH(POPMAIIMOHHO-00pA30BaTEIbHYIO CpEdy
aKaJeMuUu.

12.1 Ilnanupyemble mNOMeNIeHUs /IS TPOBEAEHUSA BCeX BHIAOB Y4eOHO
AesITeJIbHOCTH

HanmeHoBaHHe cleNHAJTbHBIX MOMeIeH it OcHalIeHHOCTH CHeNHATbHBIX MOMeIeHHii
Yueonan ayoumopusn ona nposedenusn CrienmanusupoBaHHas Mebelb — yueOHas Jocka, yueOHas
YueOHbIX 3auamuil Me0enb.

[Tomemenne Ne 240. Texauueckue cpeacTBa 00ydeHus, HaOOPHI

KomnuecTBo nocamounsix mect: 120. JIEMOHCTPAIMOHHOTO 000PYIOBaHHSA U Y4eOHO-

Anpec (MECTOIOI0KEHHE) ITOMEIICHUSI: HarJsAHBIX Tocoouii — Mukpodon Shurec 606,

150052, AApocnaBckas 0611., T. SIpocnasib, komnbioTep E6300/2Gb/160Gb/AOC, npoextop — BenQ
yi. E. Konecosoii, 70. SP920P, akyctuka — Microlab H 600, skpan c

anektpornpuBogoM ClassicLyra 366%274.
[Iporpammuoe obecnieuenue: MicrosoftWindows,

MicrosoftOffice

Yueonaa ayoumopua onsa nposedenusn Crnenuanu3upoBaHHas MeOenb — yueOHas 10cKa, yueOHas
YUeOHbIX 3aHAmMUIL MeOeIb.

[Tomemenune Ne 107 TexHuueckue cpencTBa oOyueHwus, HaOOPBI
KonmuecTBo mocagounsix mect: 18. JEMOHCTPAIlMOHHOTO ~ 00OpyAOBaHus U y4eOHoO-
Anpec (MECTOIOI0KEHNE) TTOMEIICHUSI: HArJSAHBIX TOCOOHI - HOYTOYK, MYJIbTHMEIUA-TIPOCKTOD,
150052, SpocnaBckas o0i1., T. SIpociiaBib, aKpaH, cTeH] « Tabuia MeneneeBa.

yi. E. Konecooii, 70. JlabopaTopHoe o0opyaoBaHue - 3jeKkTponanens bamny -

1 mr., Becel BK-500 - 1 mr., Becer BJIKT 500 - 1 mr.,
Becbl BJIP 200 - 2 mr., Bnaromep B3M - 1 mr.,
JIBYCTOPOHHSISI TIPUCTaBKa — 2 IIT., Ne4b MydenabHas - 1
IIT., BBITSDKHOM miKad - 1 mT., MOHOMEp YHUBEPCAIbHBIN
- 3 mrT., mamMeHHsid potomertp - 1 mr., voHomep -1 mirT.,
ynbrpoTepmocTaT YI'V - 2 mir., poromerp JIOUI-72 m —
1 mrt., potokomopumerp ®IK - m - 1 mt., XpomoTtorpad
- 1 mr., mxad cymunpHbINA - 2 mT., 3muaackon D] - 1
IIT.

[Iporpammuoe obecnieuenue: Microsoft Windows,
MicrosoftOffice.
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HaumeHoBaHHe cienHaJbHbIX MOMeEIeH il

Ocnamemwch CHenUaJIbHbLIX OMeNeHU

Homewenue ona camocmosamenvHoil padomul
odyuaruwuxcs

ITomemenune Ne 109.

KomnuectBo nocaiouHbix mMecT: 12.

Anpec (MeCTOMOJI0KEHNE) TTOMEIIICHHUS:
150052, ApocnaBckas 001, T. SIpociaBib,

yi. E. Konecosoii, 70.

CrnenmanusupoBaHHast Mebesb — yueOHas MeOelb.
TexHuueckue cpecTBa 00y4eHHs — KOMITBIOTEPbI
NepCOoHaNIbHbIE — 12 MIT. C JTUIIEH3UOHHBIM ITPOrPAMMHBIM
o0ecrieueHneM, BBIXOI0M B ceThb IHTEpHET U JIOKaJIbHYIO
CeTb, JOCTYIIOM K HH(POPMALIMOHHBIM pecypcam,
3JIEKTPOHHON MH(POPMaIMOHHO-00pa30BaTEILHOM cpesie
OI'bOY BO Spocnasckas [CXA, k 6a3aM JaHHBIX U
MH(POPMAIMOHHO-CIIPaBOYHBIM cucTemMa. Konaunnonep —
1 .

[Iporpammuoe obecnieuenne — Microsoft Windows,
MicrosoftOffice, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
cBOOOJIHO pacnpocTpaHsieMoe IPOrpaMMHOE
obecrieyeHne, MPeyCMOTPEHHOE B pabdoueil mporpamme
JUCLUITITMHBI

Homewenue ona camocmoamenvHou padomaol
odyuarowuxcsa

[Tomemenue Ne 318.

KommuectBo mocanounbix mect: 12.

Anpec (MECTOIOI0KEHNE) TTOMEIICHUSI:
150042, fAApocnaBckas 0011, T.

SApocnasis, Tyraesckoe mocce, 58

Crnenmanu3upoBaHHast Mebesb — yueOHas MeOelb.
TexHu4eckue cpesicTBa 00YICHHS — KOMITBIOTEPHI
nepcoHagbHble — 12 mT. ¢

JUIIEH3HOHHBIM IPOTPaAaMMHBIM 00€CTIeYeHHEM, BBIXOI0M
B ceTh «/HTepHET» HIIOKAIBHYIO CETh, JOCTYIIOM K
UH(POPMAIIMOHHBIM pPeCcypcaM, dJEKTPOHHOU
uH(opMalroHHo-00pa3oBarenbHOl cpeae PI'BOY BO
SApocnaBckas [CXA, k6a3am qaHHBIX HUHPOPMAIIIOHHO-
CIPaBOYHBIM CHCTEMaM, KOMTUP-TIPUHTEP — 11T,
Konaumuonep — 1 mr.

[Iporpammuoe obecnieuenne — MicrosoftWindows,
MicrosoftOffice,cienmanu3npoBaHHOE JTUIIEH3UOHHOE U
CBOOOIHO paclpoCTpaHsIeMOEPOrPaMMHOE
o0ecrieueHue, NpeayCMOTpeHHOE B paboueil mporpamMme
JICIIMTLITHBIL.

Ilomewenue ona camocmosmenvHoil
pabombol odyuarouuxcs

TTomemienune Ne 341

KonmyecTBo mocagoyHbIX MeCT — 6.
Anpec (MECTOMOJIOKEHNE) TTOMETIICHHUS:
150042, ApocnaBckas o0, T.
Spocnasns, Tyraesckoe miocce, 58

Crnennanu3upoBaHHas MeOesb — yueOHast MeOelb.
TexHuueckue cpeicTBa 00y4eHHs — KOMITBIOTEPbI
NepCoHaNbHbIE — |2 MIT. CIIMIEH3UOHHBIM NIPOrPAMMHBIM
o0ecrieueHneM, BbIX0/I0M B ceTh «MHTEepHET» U
JIOKAJIbHYIO CETh, I0CTYIIOM K HH(POPMAIIHOHHBIM
pecypcam, 3JIeKTPOHHOMMH(DOPMAIIMOHHO-
obpazoBarenbHoit cpeae PI'BOY BO Sfpocnasckas
I'CXA, k6a3am naHHBIX U HH()OPMAITMOHHO-CIIPABOYHBIM
cucrema. Kongunuonep — 1 .

[Iporpammuoe obecnieuenne — Microsoft Windows,
MicrosoftOffice,crienmanu3znpoBaHHOE JUIICH3NOHHOE U
cBOOOJIHO pacnpoCTpaHsIeMOEIPOrpaMMHOE
obecrieueHue, MpeaycMOTPEHHOE B paboyeil mporpaMmme
JUCLMITIINHBI.

Ilomewenue ona xpanenus u
npogurakmuuecko2o oocayHcueanus
yuebnozo 0oopyoosanus

TTomemenns Ne 210, Neo 328.

Criennanu3upoBaHHast MeOEeITb; CTEIUIAXKH JUTsl XPaHEHUS
y4eOHOTr0o 000pyTI0BaHMsI; KOMITBIOTEP C JUIIEH3HOHHBIM
NpOTrpaMMHBIM O0ecTieueHEeM, BBIX0I0M B MIHTEpHET U
JIOKAJIbHYIO CETh, IOCTYIIOM K HH(POPMAIIHOHHBIM
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HaumeHoBaHHe cienHaJbHbIX MOMeEIeH il

Ocnamemwch CHenUaJIbHbLIX OMeNeHU

Anpec (MECTOIOI0KEHNE) TTOMEIICHUSI:
150052, ApocnaBckas 001, T. SIpociaBib,
yi. E. Konecosoii, 70.

pecypcaM, dJIEKTPOHHOU HHPOPMAITUOHHO-
oOpa3oBaTebHOM cpesie akaJeMuH, K 0a3aM TaHHBIX U
UH()OPMAIIOHHO-CITPABOYHBIM CHCTEMaM; HAYIIHUKU;
CKaHep/IpUHTEP; CHEIHUATbHBIA HHCTPYMEHT U
WHBEHTAPh 11 00CTyKUBaHUS Yy4eOHOTO 000PYy10BaHUS.
[Iporpammuoe obecnieuenue: Microsoft Windows,
MicrosoftOffice.

Homewenue 0na xpanenus u
npogunakmuueckozo o0cayyucusanus
yuedH020 000pYOOBaAHUS

TTomemenus Ne 312, Ne 236

. Anpec (MeCTOTO0KEHNE) TTIOMETIICHUS
150042, Apocnasckas 001, T.
SApocnasis, Tyraesckoe mocce, 58

Crnenmanu3upoBaHHas MeOeb; CTEIUIKU TSl XpaHSHUS
y4e0HOT0000PYI0BaHUS; KOMITBIOTEP C JIMIIEH3MOHHBIM
porpaMMHBIM o0ecrieueHHeM,BbIX010M B VIHTEepHET u
JIOKaJBbHYIO CeTh, JOCTYIIOM K HH(OPMAIIMOHHBIM
pecypcam, JIeKTPOHHOH HHPOPMALIMOHHO-
oOpa3oBaTebHOM cpefie akaJeMuu, kKoazaM JaHHBIX U
UH(POPMAIIMOHHO-CIIPABOYHBIM CUCTEMaM; HAYIIIHUKH;
CKaHEep/TIPUHTEP; CIICUATBHBIN HHCTPYMEHT U
MHBEHTAPB JJIS1 00CITY)KUBAHUS

yuebHoro obopynoBanus.IIporpammuoe obecrieueHue:
MicrosoftWindows, MicrosoftOffice..

13 OpraHuaam/m 06p330BaTeJIbHOFO nmponmecca jqun ¢ OrpaHH4Y€HHbBIMA BO3MOKHOCTSAMHA

3A0POBbLA

OO0yuenue o0yyaromuXxcs ¢ OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBS TIPH
HEOOXOMMOCTH OCYIIECTBIISETCS HAa OCHOBE A THPOBAHHOW paboUeil mporpaMMel ¢
MCTIOH30BAHUEM CTICIIHATHHBIX METOJIOB OOYUICHHUS U TUAAKTHUECKUX MAaTEPUAIOB,
COCTAaBIIEHHBIX C YUYETOM OCOOEHHOCTEN MCUXO(PU3NIECKOTO Pa3BUTHS, MHIANBUIYaTbHBIX
BO3MOKHOCTEH U COCTOSIHUS 3I0POBbs TAKUX 00y4Jaromuxcs (00y4Jaroerocs).

B nensix ocBoeHus y4eOHON POTpaMMBbl TUCITUTUIMHBI MHBATHIAMHE U JIAIIAMH C
OTPaHUYECHHBIMHU BO3MOKHOCTSIMH 37I0pOBBsl AKajgeMusi 00ecreunBacT:

— JIJIsl ’HBAJIMJIOB U JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI 110 3pEHUIO:
pa3MenIeHue B TOCTYIMHBIX I 00yYaIOIIHXCS, SIBISTFONUXCS CICTTBIMH WITH
C1a0OBUASIIIUME, MECTaX U B aIallTUPOBAHHON (hopMe CpaBOYHON MH(GOPMAITUH O
pacnucaHuy y4eOHBIX 3aHTHIA; IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIIETO
oOy4aronieMycsi He00XOJUMYIO TIOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (HOPMATOB
METOJIMYECKUX MATePUAIOB (KPYMHBIN MPUQT WK aynuodaiibl);

— JIJIsSl UHBAJIMJIOB U JIUII C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 370POBBSI TI0 CITYXY:
HaJJIeKAIIMMH 3BYKOBBIMU CPEJICTBAMU BOCITPOU3BEICHUS UH(DOpMAIIHH;

— NIl 'HBAJIMJIOB ¥ JIMI] C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0OPOBbSI, UMEIOIIHX
HapyIICHUS OMTOPHO-ABUTATEIBHOTO aIapara: BO3MOKHOCTH OECIPENITCTBEHHOTO
noctyna o0yJaromuxcs B ydeOHbIe ITOMEIICHMS, TyaJIeTHbIE KOMHATHI U IPYTHE
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TIOMEIIECHUS KadeIpsl, a TAKKe MPEObIBAHNE B YKA3aHHBIX TOMEIICHHSX.
OOGyuaronuecst U3 uncia nHBaIuA0B U uil ¢ OB3 obecrneyeHbl meyaTHbIMU U (WITH)
AJICKTPOHHBIMH 00pa30BaTEIbHBIMU PECypcaMu B (popMax, aaanTHPOBAHHBIX K
OTPaHWYEHHUSM KX 3I0pOBhs. OOpa3zoBaHre 00YUYAIOMIUXCS C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBbSI MOXKET OBITh OPTaHU30BAHO KaK COBMECTHO C JIPYTUMH
00yJarOIIMMHUCS, TaK U B OTJICTBHBIX TPYIIIAX WM B OTICIBHBIX OPTaHU3AIHSIX.
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MunncTepCTBO CeIbCkoro xo3giicTea Poccuiickoii @enepatmn
DelepaTbHOE TOCYAAPCTBEHHOE OFODKETHOE 00PA30BATEHHOE YUPSHACHHE
BhICLIETO 0OPA30OBAHMA
«SIpocnasckasg rocyIapCTBEHHAS CENBCKOX03TACTBCHHAS aKaISMHUSD)
ArpoTtexnonornueckuii GpakynbTeT

YTBEPXJIAKO

HPOPEKTOP 1O yueOHO!, HayYHOH’, BOCTTUTATENBHORA

-paboTe, MO0 AeiKHOA NONMHTHKE U UHPOEOH
jopMaiyiz PTEOY BO Apocmasckas TCXA,

Moposos B.B.

AHHOTAIIAS PABOYEN PO PAMMBI AUCLINILTAHEI

b1.0.11 «Xumusa»

Hudexe dueyunmins «Haumenosauue QUCHHITIHGLY

Koa u uanpapieHHe NOATOTOBKA
Hanparneunocrs (npoduis)
Kpanugpuxanun

Dopma obyueHHS

T'on Havaaa NOAroTOBKH

LETA TG

Brinycialoman xkadenps
Kadeapa-paipaboTuu

O6neM JHCHHAKHE], 9. / 3.8,

@opmMa KOUTPOJS {IIPOMEAKYTOMHAN ATTECTALNA)
JexaH
MHXEHEepHOTo hakynsTeTa

33.03.06 Azpounsicenepus

Onexmpootopydosanue u snexnpomexnonoeuu 6 AITK

Baxanasp

Oyno-3aovxan

2022

HHICEHEPHbITE

Dnexmpudurayuu

Brorozus

108/3

INIAMEN

K.MLH., doyenm

(yuénas cmenenp, 36anle)

KK,

(nor)nu(:b)/
Tpeaceaarens YMK _X :_r S
(nodnuce)
Y. 0.2aBeAy10MIero -

BrIycKarouiel kadeapoit

(yudnas cmenenb, 36oHUE)

K.Gh.-M.H.

(Vuénas cmenels, 36anue)

Apocnaene, 2022 1.

Hlemrynora E.B.

Ananeun I'E.

Mopozos B.B



Jlexknm — 9 q.
JlaGopaTopHbIE 3aHATHS — 17 .
CamocrosiTenbHas pabora— 54,1 4.

MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl:

JlucruninHa

«XUAMUID)

nporpaMMsbl OakanaBpuarta.

OTHOCHUTCS K 00s3aTeNbHOM YacTh 00pa3oBaTeIbHOM

III/ICIII/IH.]II/IHZI HallpaBJICHA Ha (l)OpMHpOBaHPIe ceayromux KOMIIETEeH M :

- OﬁllIEHPO(l)ECCHOHaJIbeIe KOMIICTCHIUUA H HHAUKATOPBI UX TOCTU/KCHHUS

KO)I Coxlepmalme KO)I 1 HAUMCHOBAHHE MHAUKATOPA JOCTHKCHUS KOMIIETCHIUH
KOMIIETCHIIMH KOMIIETEeHIIUHU 3HATh yMeTb BJIaA€eTh
Crocoben  pemrarp | ONK-1.1
TUTIOBBIE 3a7auu I/Iﬂ-l: HeMOHCTpﬂpyeT 3]{3]{1/1(63 OCHOBHBIX 3aKOHOB MAaTCMAaTH4Y€CKHUX,
9] TECTBCHOHAVYHBIX n 31 MNOHAJIbHBIX UCHUIIJINH
o —— ecTecTBEHOHAY o0menpodeccuo JHCIY X
HeOﬁXOI{I/IMbIX AJIA pemeﬂnﬂ THIOBLIX 3aaau B Oﬁ.]'laCT](l
EATEIBHOCTH Ha
o arponmlceﬂeppm
OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
OIIK-1
MaTeEMaTUYECKUX U [TpounzBouTh
€CTECTBEHHBIX HAYK BBIYKCIIEHUS C CoBpemMeHHOH
OcCHOBHEIE 3aKOHBI .
C IIPUMEHEHUEM —— HCIOJIE30BAHUEM TEPMHUHOJIOTHEH B
MH()OPMAITMOHHO- OCHOBHBIX TIOHATHH U | 001aCTH XUMHUHU
KOMMYHUKAIIMOHHBIX 3aKOHOB XMMUU
TEXHOJIOTUH

KpaTKOG CoacpKaHUuE TUCHMIUVIMHBI: OCHOBHBIC 3aKOHBI XWMWH, HepI/IOI[I/I‘-IeCKI/Iﬁ
3aKOH I[I/I MCHIICJICCB&, CTpOCHHUC aTOMa, XHMMHUUYCCKAsA CBA3b, PACTBOPLI JJICKTPOJIUTOB,

XUMHUYCCKasA

KMHCTHKA,

TCPMOINHAMHNYCCKUC

mapaMcCTphbI XUMHYCCKHUX peaKHHﬁ,

QJICKTPOXUMHU:A, KOPPO3UA MCTAIIJIOB, 3alllUTA MCTAJIJIOB OT KOPPO3HH.
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