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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;

— HW3Yy4YEeHHE OCHOB YUYEHHUS O CKOPOCTU XUMHYECKUX PEAKIIUMA, XUMUYECKOM PaBHOBECHH;

— U3Yy4YCHHUE OCHOB YUEHHUS 00 SHEPreTHKE XUMUUYECKUX PEaKIIH;

— M3y4YeHHE OCHOB COBPEMEHHOM TEOPHHU PACTBOPOB;

— HW3Y4YEeHHUE TEOPUH OKUCIUTEIHLHO— BOCCTAHOBUTEIBHBIX PEAKIIUM U 3aKOHOB
AIEKTPOXHUMUU;

— H3Yy4YCHHUE TEOPETHYECKHUX OCHOB IMPOIIECCOB KOPPO3UU METAIIOB U 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 OOYYAIOMIMMCS HAaBBIKM TPAMOTHOTO W PAIlMOHAIBHOTO oOdopMiIeHUs
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
3. KoHrakTHas padoTa IpH NpoBeieHUH y4eOHBIX 3aHATHIl, BCero 51,85 51,85
(Jlex + Jlab + IIp + KCP)

B TOM YHCJIE:
JlexumonHele 3ansitus (Jlex) 17,00 17,00
JlaboparopHsle 3ausrus (J/lab) 34,00 34,00
ITpaxTrueckue 3ansarus (I1p) - -
ITpoBeneHre KOHCYIbTaIM 110 yueOHo# mucimrmiune (KCP) 0,85 0,85
2. CamocTosiTesibHAsA padoTa, Bcero (CP + xonmponn) 52,85 55,95

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) 29,15 29,15
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

o Buabl yueOHoil paboThl 1 MX TPYAOEMKOCTh, YaChl
= =
HauMeHoBaHuUe U coepKaHue pa3jaena g E KonTakTHasi paGoTa npu ) CaMocTosiTe/Ib-
< JUCHUIUINHBI (TepevYeHb THIAKTHYeCKHX 2 5 NPOBEIEHUH y4eOHbIX 3aHATHI Has pabora §
5 eUHHUI: pacCMATPUBAEMBIX MOITEM, § 2 B T.4.B S
g BOIIPOCOB) g E a | ap lmzl PopMe | pep| cp | Kow- =
o NPaKTHY. TPOJb S
& TOATOT. =
1 |PeaxumonHas CIIoCOOHOCTH BEIIECTB OIIK-1 | 8,00 | 8,00 0,25 | 8,00 — 2425
OcHOBHble NOHAMUSL U 3AKOHbL CMEXUOMeMPUU 2,00 | 4,00 0,05 | 1.00 - 7,05
Cmpoenue amoma. Keanmosomexanuvecxkue
npeocmasenenus. [punyunel pacnpedenenus 2,00 | 3,00 0,10 | 3,00 - 8,10
9AEKMPOHO8 8 INeKMPOHHOU 000I0UKe AMoMd..
Ilepuooduueckas cucmema snemenmos /. H. 200 05 0.05 | 2.00 B 455
Menoeneesa 6 ceéeme meopuu CmpoeHus amoma
Xumuueckas cés3v. 2,00 | 0,5 0,05 | 2,00 4,55
2 | XuMuyeckasi TepMOIMHAMUKA U KHHETHKA OIIK-1 [4,00 | 4,00 0,20 | 4,00 — 12,20
Xumuueckas KuHemuxa 2,00 | 4,00 0,10 | 2,00 - 8,10
DHepeemura XUMu4eckux peaxyuil. 2,00 - 0,10 | 2,00 — 4,10
3 | XMMHYECKHE CHCTEMBI OIIK-1 | 5,00 |22,00 0,40 | 17,15 — 4455
Pacmeopwi snexmponumos. Booopoonwiii 200 | 8,50 0.20 | 6,00 B 16.70
nokasamenw
Onexmpoxumus 2,00 | 8,50 0,10 | 6,00 - 16,60
Kopposus memannos 1,00 | 5,00 0,10 | 5,15 - 11,25
KypcoBas pabora (mpoexT) — - - - - — —
ITpomexxyTounas aTTecTanus (3K3aMeH): OIIK-1 — — — — 23,7 | 27,00
HNTOI'O no gucuuninne: — 17,00 | 34,00 0,85 | 29,15 23,7 108

5.2 Pa3gesbl AUCUMILIMHBI N0 BHAAM AayJAUTOPHON (KOHTAKTHOI) padoThl u
(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 8 8 - PT, K, KP
2 1 XuMHuYecKasi TepMOJIMHAMUKA U KHHETHKA 4 4 — KP, PT
3 1 XUMUYEeCKHe CUCTEMBI 5 22 — PT, 3JIP, U]13, KP
uToro:| 17 34 - -

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

Ne Ne HaumeHoBaHue Bcero
HaumeHnoBaHue 1a00paTOpHBIX padoT
n/m | cemecTpa pa3jesia TUCUHUILIMHBI 4acoB
1 1 PeakumonHast coco6HOoCTh BemiecTB | TexHuka 6e3onacHocTu. Kitacchl HeopraHHUecKux 2,0
COeTMHEHU I
2 1 OCHOBHEBIE 3aKOHBI XUMHH 2,0
3 1 CrtpoeHue aToMa. XHUMHYECKas CBA3b 4,0
4 1 Xumugeckas TepMOIMHAMUKA U Kunernka XxuMuyecKux peaxiuit 4.0
KHHETHKA
5 1 XUMHUYECKUE CUCTEMBI [IpuroToBieHue pacTBopa 3a1aHHOIN KOHIIEHTPALUI 4,0
6 1 Bonoponusiii nokazatens. ['naponus coneit 4.5
7 1 OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 4,0
8 1 lNanbBanudeckuil aneMeHT. Psin HanpsokeHU MeTauIoB. 4,5
DneKTpoaus.
9 1 Kopposust meramios. 3anmra METaAIJIOB OT KOPPO3UHU 5,0
HUTOI'O:| 34

6 [lepeueHb yueOHO-METOAUYECKOTO O0ecniedeHHs AJIsl CAMOCTOSATEIbHOI padoThl
00y4YarOIHXCS M0 AUCHUIINHE
6.1 Buabl camocrosiTtesibHOM padoThl o0yuarommxcs (CP)

No Bcero
Ne cemecTpa HaumeHoBaHMe pa3gesia I CHUINIMHBI Buasr CP
n/n 4acoB
1 1 PeakirionHasi CHOCOOHOCTD BEILECTB KoncnextupoBanue MaTepuaioB 4,00
IToaroroBka K TeCTUPOBAHUIO 4,00
2 1 Xumuueckas TepMOINHAMHKA U KHHETUKA KoHcniekTupoBaHne MaTepraloB,
MOJArOTOBKA K KOHTPOJIBHOM 2,00
pabote
IloaroToBKa K TECTUPOBAHUIO 2,00
3 1 XHUMUYECKUE CUCTEMBI IToaroroBka K KOHTPOJIBHOM
pabote 4,00
ITonroToBka K 3ammuTe
nmabopaTopHBIX paboT 7,15
IToaroroBka K TECTUPOBAHUIO 4,00
BrinosnHenre MHIUBUYadbHbBIX 2.00
JIOMaITHUX 3aJJaHUM ’
CamocTtoaTtenbHana paboTa Npu NOAroToBKE K 3K3aMeHY 23,7
UTOro:| 52,85




6.2 MeToanueckne ykazanus (JJisi CAMOCTOATEILHOM padoThI)

I[JUI CaMOCTOATCIIBHOTO  HU3YYCHHUA  MATCpUAJIOB 110  AUCHUIINIMHC «XUMHUS»
06yt1a10n1nec&1 MOI'YyT BOCIIOJIB30BATbLCA CICAYIOMIMMHU AaBTOPCKUMHU MCTOJUYCCKUMU
YKa3aHUAMMU:

XamucroBa W.JI., PykoBoacTtBo mo auch. Xumus [DIEKTPOHHBINM pecypc]: st
OakanaBpoB 1o Hamp. noAr. Arpourkerepus / M.JI. Xanucrosa, JI.A. banamosa, Apocnapms,
®I'bOY BIIO SAT'CXA, 2015, 154c¢ // Dnekrponnast oudiamoreka SAI'CXA.

7 @OHI OLIEHOYHBIX CPEACTB /ISl NPOBeIeHHUs TeKYIIeH U MPOMEKYTOYHON aTTeCTAlNH
00y4YarOIUXCS M0 AUCHUIINHE

®oH/T OIIEHOYHBIX CPENCTB MO AUCIUTUINHE «XUMHSD — KOMIUIEKT METOANYECKUX H
KOHTPOJIBHO HW3MEPUTENIbHBIX MaTepHaliOB, TMpeAHA3HAYCH JUIS OICHUBAHUS YPOBHSI
chopmupoBanHoctu komnereHnuu OIIK-1 Ha pa3HBIX cTaausx 00yueHUsI Ha COOTBETCTBHE
WHINKATOPaM JOCTUKEHUS KOMIICTCHIIUA.

@®oH/ OIEHOYHBIX CPEACTB BKJIIOYAET KOHTPOJBHBIE MaTepHaibl IS MPOBEICHHS
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTAIUH 110 3aBEPIICHHUIO TIEPUOIa
00yueHusl.

Texymmii KOHTPOJbh YCIEBAEMOCTH OOECIeUnBaeT OICEHUBAHUE XOJa OCBOCHUS
JTUCITUTUIMHBI ¥ TIPOBOJIUTHCS B BUJIE KOMIIBIOTEPHOTO WIIH OJIAHOYHOTO TECTUPOBAHUS.

[IpomexxyTouHasi arrecranusi HMEET LEeJIbI0 ONPEICNUTh CTeNeHb JOCTIKEHUS
3aIJTAHUPOBAHHBIX PE3yJbTaTOB OOydYeHUs MO JUCHUIUIMHE 3a ONpEIEICHHBIA MepUos
obyuenus (1 cemectp) 1 mpoBoauTcs B popme 3k3amena (1 cemectp).

7.1 IlepeyeHb KOMIETEHIUH ¢ YKa3aHUEM 3TANoOB UX (pOPMHUPOBAHMUA B MpoLiecce
ocsoenus OIIOII BO

Ne Jtanbl (POPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMUPOBAHHOCTH KOMIIETEHLM 110
ceMecTpa JUCHHUILIMHAM, PaKTHKaM B npouecce ocsoennsst OINOII BO
OIIK-1 —/lemoncmpupyem 3Hanue 0CHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCEeCMEEHOHAYYHBIX U
o0bwenpogheccuonanbHvIX OUCHUUNIUH, HEOOXOOUMBIX 0J1A PeuleHUs MUNOBbIX 3a40ay 6 oonacmu
azpounIceHepuu
1,2,3,4 ‘MaTeMaTI/IKa

1,23 |Pusuka |

1 | Xumus |
6 ‘F HJIpaBINKa |
| 5 ‘ TermnorexHuka |
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Ne Jtanbl (pOPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMUPOBAHHOCTH KOMIIETEHM 110

ceMecTpa JUCHHUILIMHAM, PaKTHKaM B nmpouecce ocsoennst OINOII BO
2,3 | MaTepuanoBe/ieHIe M TEXHOIOIHs KOHCTPYKIIHOHHBIX MaTepHAJIOB
3 ‘MGTPOJ'IOFI/IH, CTaHJIAPTU3ALUS U CEPTUPUKAIUST
2,3 ‘I/IH(l)OpMaTI/IKa U IIUQPOBBIC TEXHOJIOTUU
3,4 MexaHunka
2 TeopeTnueckas MEXaHHKa
4,5,6 TexHomorn4eckre MaluHbl 1 000pyI0OBaHHUE
4,5 TpakTopsl 1 aBTOMOOHITN
4,5 CenbCKOX 03 CTBEHHBIE MAIITHHEI
5,6 Marmunsl 1 000py/I0BaHHE B )KUBOTHOBOJICTBE
) O3HakoMUTENbHAS MPAKTUKA (B TOM YUCIIE MOJy4YEeHUE MEPBUYHBIX HABBIKOB HAYYHO-
HCCIICI0BATEIHCKON pabOThI)
8 ‘BI:IHOJIHCHI/IC Y 3alIMTa BBIMTYCKHON KBATU(DUKAITMOHHON pabOTHI
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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 0CBOeHnsi 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 %.
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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 TunoBble 3agaHusi [Jisi TPOBeIeHHs TPOMEXKYTOYHON aTTecTAlUH

(3x3ameHa)

Komnemenyuu:
OIIK-1 — CrnocobGeH pemiath THIOBBIC 3a/1aud MPO(PECCHOHATBHONU JEATEILHOCTH Ha

OCHOBE 3HAHWH OCHOBHBIX 3aKOHOB MAaT€MAaTHUYECKHUX U €CTECTBEHHBIX HAYK C IPUMEHEHUEM
UH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH.

10.
1.

BOI’lpOCbl K 3K3ameny:

OcCHOBHbBIE TIOHSITUS W 3aKOHbl XMUMHHU. Mok, MoOJSpHas Macca, XUMUYECKHUM
DKBUBAJIEHT, MOJIIpHAs Macca SKBHUBAJICHTA. 3aKOHbl XMMHH: COXPAHEHUS MAaccChl,
MOCTOSIHCTBA COCTaBa, YKBUBAJIEHTOB, 3aKOH ABOTaJIpo.

CoBpeMeHHass Teopusi CTpoeHus aroma. KBaHTOBble uyHcia. DPU3NYECKUH CMBICIT
KBAaHTOBBIX YUCEN C TOYKU 3PEHUSI CTPOEHUS aTOMa, UX B3aNUMOCBSI3b.

[IpyHUMNBI 3aMIOJIHEHHUS] ATOMHBIX OpOWUTANIEd SJIEKTPOHAMU: MPUHIIMI HAWMEHbIIEH
sHepruu, npaBwio KieukoBckoro, npunuun Ilaymm, npaBmwio XyHaa, «mIpoBai
DIIEKTPOHOB.

[Tepuonnueckuii 3akoH J[.M1. MenneneeBa — OCHOBHOM 3aKOH XUMHH, CBSI3b €r0 CO
CTPOEHUEM aTOMOB. XapaKTep U NMPUUMHA U3MEHEHHUS CBOKCTB DJIEMEHTOB B MIEPUOJAX U
[JIABHBIX MTOATPYNIAX B NEPUOJUYECKON CUCTEME FIIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XUMHUYECKUX 3JIEMEHTOB U MX PACIOIOKEHUE B MEPUOTUYECKOM
cucteme /.M. Menneneesa. Pazobpath Ha mpumepax CTpOEHHE X BaJEHTHBIX YPOBHEU
AJIIEKTPOHHBIX 00O0JIOYEK.

[lonarue 00  SHepruM  WOHMW3ALMM, DSHEPrUUM  CPOJACTBA K  DIEKTPOHY,
AIEKTPOOTPULATENIBHOCTH. Kakue CBOMCTBAa aTOMOB OHH XapaKTEPU3YIOT.

KoBanentnasi, noHHas1, BOJIOPOJHAsL, METAUINYECKAs] XUMUYECKHUE CBsI3U (pa3o0paTh Ha
npuMepax).

CBoiicTBa KOBaJEHTHOM  CBSI3M: DJHEPrus, JUIMHA, KpaTHOCTb, IOJSPHOCT,
HaIIPaBJIEHHOCTh, HACBIIIAEMOCTb.

KoBanentnass xumuueckasi CBsi3b, YCIOBUSI €€ OOpa30BaHUs IO METOAY BaJIEHTHBIX
cBs3eil. MexaHu3Mmbl 00pa30BaHUS KOBAJCHTHBIX CBsI3€H: OOMEHHBINM, JOHOPHO-
akuenTopHbii. Curma - v 1 - CBA3M, NOSICHUTH HA IpUMEpaXx.

THUIBI MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBHSL.

Xumnueckass KuHETHKA. CKOpPOCTh XMMHYECKOM pPEakUMH, €IUHULbBlI W3MEpPEHHS,
@aKTOpHI, BIUSAIONIME HA CKOPOCTh XMMUYECKON peaklnH. 3aKOH JEUCTBYIOIINX MacC -
OCHOBHOM 3aKOH XMMUYECKON KMHETUKN. KOHCTaHTa CKOPOCTH PEAKLINN.
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12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

BnusHue TemmepaTypbl Ha CKOpPOCTh XuMHMueckux peakiuii. [IpaBuno Baut-I'odda,
TeMIeparypHblii KOA(Q(PUIMEHT peakuuu. DHEpPrusi akTUBALUU XUMHUYECKUX pPEaKIIUi.
VYpaBHeHnue Appenuyca.
Xumuueckoe paBHoBecue. lIpuzHakum xumuueckoro paBHoBecus. KoHcraHTa
paBHOBecHsi. CMellleHHEe PaBHOBECHUS] MPU WM3MEHEHUWU KOHIIEHTPALUH, TEMIIEPaTyphl,
nasnenusd. [Ipunnun Jle-Illarense, pa3obpatk Ha puMepax.
TepmonnHamuueckass  cucrema. (OCHOBHBIE — TEPMOJMHAMHYECKHME  IApaMETPBI:
BHYTPEHHSISL SHEPT U, SHTAIIBIINS, SHTponus, 3Heprusa [ mdb0ca, sneprus I enpMmromnbua.
[lepBbIii 3akOH TepMOAWHAMHKHU. llpuimokeHue 5TOro 3akoHa K H300apHBIM U
M30XOPHBIM ITPOLIECCaM.
Tepmoxumus. Temnossle 3ddexTst peakiuil. 3akoH ['ecca u ero crneacTBus.
TepMoxummteckue ypaBaenns. Pacuer AH 5, AS 0o AGO o
Knaccudukanus 1ucnepcHbIX CUCTEM MO CTENEHU AUCTIEPCHOCTH.
Uctunnsie pactBopsl. TepmMoanHamMuKka nporeccoB pacTBOpeHus. CriocoObl BEIPAXKEHUS
KOHIIEHTPALlUA PacCTBOPOB.
PactBOpbl anexkTponuToB. Teopus 3IIEKTPONMTHYECKOW auccouuanuu. ['mapartanus
nOHOB. CUJIbHBIE U CJTa0bIe 3JIEKTPOIUTHI.
PactBops! ciaObix 3nektponutoB. Crynenuyaras gucconuanusd. CTeneHb 1 KOHCTaHTa
JUCCOITMAIIMN CJIa0BIX ANIEKTPOAUTOB. OT KakuxX (PaKTOpoB OHHM 3aBUCAT? 3aKOH
pasbaBnenust OcTBaba.
DIEKTpOoIUTHYECKas quccoluanus BoJsl. NoHHOE npousBeaeHue BoAbl. BogopoaHsiii
U TUIpOKCHIBHBIN nokazatenb pH u pOH. BydepHubie pacTBOpHI.
I'moponmus conent. Tumnbl rugposm3a. KoHcCTaHTa, cTeneHb TUAPOJIN3a, B3aUMOCBS3b
Mexay HUMHU. CTyneH4YaTblid THAPOIIH3.
OKUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakinu. [IoHsATHE CTEeNeHU OKHUCIIEHHSI aToMa B
Mosekyiie. IIpoueccsl okucineHnuss U BoccTaHoBIeHUs. IpuBeauTe nmpuMepsl BEIIECTB
OKHCIIUTEJIEN U BOCCTAHOBUTEIIEH.
MexaHu3M BO3HUKHOBEHHS JJIEKTPOAHOTO TMOTEHIMAla Ha TpPaHUIE paslena:
MOBEPXHOCTh METAJIJIa- paCTBOP AIEKTpoauTa. Y paBHeHue HepHcra.
CraHapTHBIN BOJIOPOHBIN 3JIEKTPO. P HanpspKeHU MeTaioB.
lanbBannueckuit snement. DJIC ranbpBaHmveckoro snemeHTa. KoHIeHTpalMOHHBIN
rajJbBaHUYECKUH JIEMEHT.
DIIEKTpOaIN3 pacTBOPOB MU paciuiaBoB. IIpormeccsl, MpoTekarone Ha KaToae U aHOJE.
[Tpumepsl. 3akonbl Dapajes.
Buael koppo3un MeTaJuioB.
OIEKTPOXUMHUYECKAsT  KOPpPO3Wsl. YPpaBHEHUS  pEaklMil, NpPOTEKAIUX MpH
rajibBaHOKOppo3uu. Pa3zoOpathk Ha npumMepax.

30. CnocoObl 3aIlIUTHl METAJUIOB OT KOPPO3HH.
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Ilpakmuueckue 3a0anus 0,11 NPOBEOEeHUA IKZAMEHA:

Ilpumep 1. B 600 mn pactBopa comepxutcs 30 r cynsdara anmromunus. OnpenenuThb
MOJISIPHOCTb, HOPMAJIBHOCTh U TUTP PACTBOPA.

Ilpumep 2. Xpom HaxoAuTCsi B KOHTakTe ¢ cepebpom. Kakoit n3 mertamioB Oyner
OKUCTIAThCS TIpu Koppo3uu B kucion cperne (HC1)? Hamumure ypaBHEHHS DJIEKTPOIHBIX
npoueccoB (B MOHHOM BHJIE) M COCTaBbTE CXEMY OOpa3yoIIErocss KOPPO3UOHHOIO
rajabBaHUYECKOTO 3JIEMEHTA.

Ilpumep 3. Cuctema 2CO + O, 2CO, + Q HaxoauTCs B COCTOSHUM paBHOBecHs. Bo
CKOJIBKO pa3 HM3MEHHUTCS CKOPOCTh pEaKUWMu MpH YBEIUYEHHHM KOHIIEHTpPAIMM OKCHAA
yraeponaa(Il) B 4 paza?

Ilpumep 4.Kak Hy>)KHO U3MEHUTH JIaBJICHUE, TEMIIEPaTypy, KOHIIEHTPAIIUIO UCXOIHBIX
BEIIIECTB, YTOOBI CMECTUTh XMMHUYECKOE PAaBHOBECHE B CTOPOHY OOpa3OBaHUs YIJICKUCIIOTO
raza: 2CO + O, « 2C0O, + Q?

Ilpumep 5. Hanmcate ypaBHEHHE MPOLIECCOB 3JIEKTPOJIM3a BOJHBIX PACTBOPOB COJIEH:
xnopuna meau (II), cyasdara amroMuHNUS C YTOJIBHBIMU 3JIEKTPOIAMH.

Ilpumep 6. TalbBaHUUECKUM DIEMEHT COCTOUT W3 CEPEeOPSHOTO 3JIEKTPOJa,
norpyx€énHoro B 1 M pactBop HuTpaTa cepedpa U CTaHAAPTHOIO BOJOPOJHOIO 3JIEKTPOAA.
Berunciute DJIC sneMeHTa, HanmucaTh YpaBHEHUS SJEKTPOJIHBIX MPOIECCOB U CyMMAapHOM
pEAKIUU, MPOUCXOAIIEH MPU pabOTe AIEMEHTA.

Ilpumep 7. CocTaBbT€ ypaBHEHHE THAPOJIM3a M PACCUUTAWTE KOHCTAHTY TUAPOJIH3a
(Kr) BongHoro pacrsopa xsopuna ammonus. Ky(NH,OH) = 2* 10°.

Ilpumep 8. Bo CKOJBKO pa3 yBEIUYHUTCS CKOPOCTh XMMHUYECKOW PpEAKIUHU, €CIU
MOBBICUTH TEMIIEpaTypy peakuuoHHou cmecu Ha 30°? TemneparypHblii ko3 pUIeHT paBeH
3.

Ilpumep 9.11pu 3neKTpoOIU3€E paciuiaBa XJOpUaa HATpHs B T€UEHUE 5 4aCOB HA KaTOJE
BBIZICTIIIOCH 3,6 T MeTtayia. OmnpenenuTh CHUIy TOoKa W 00bEM XJopa MpU HOPMaJbHBIX
YCIIOBUSX.

Ilpumep 10. lIluHK HAXOOUTCS B KOHTAaKTe ¢ HUKeIeM. Kakoil U3 sneMeHTOB OyjaeT
OKUCTAThCS Tipu Kopposun B kuciou cpeae (HCI)? Hamummre ypaBHEHHE 3JIEKTPOIHBIX
npoueccoB (B HMOHHOM BHJE) U COCTaBbTE CXEeMy OOpa3ylomerocs KOPPO3HMOHHOIO
rajabBaHUYECKOTrO 3JIEMEHTA.
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7.4 Meroaudeckne MaTepuasbl, ONpeAesilONIie MNPoOUeIYPbl OLEHUBAHUS
3HAHUM, YMEHHH, HABBIKOB, XapPaKTePHU3YyOIIUX 3Tabl (OPMHUPOBAHUS KOMIIETECH NI

KoHTposnb OCBOEHHS AUCUUIUIMHBI U OLICHKAa 3HAHUM OOYyYarolUXcsd Ha JK3aMEHE
MPOU3BOAUTCA B COOTBETCTBUM C llonokeHneM O TPOBEACHUM TEKYIIErO0 KOHTPOJIS
yCHEBAEMOCTH U TPOMEKYTOYHOM arrecTauu OOydYaloIIUMXcs M0 00pa30BaTeIbHBIM
porpaMMam BBICIIETO 0Opa30BaHMUsL.

TecTOoBbIE 3aJaHUA

Kpumepuu ouenku 3nanuii 00yuaroumuxca npu npoeeo0eHun mecmuposanus:

O11eHKa «OmIUYHO» BBICTABIISACTCS MPH YCIOBUHU MPABUIIBHOTO OTBETa 00YJAIOMIETOCS
He MeHee ueM 85 % TECTOBBIX 3aJaHUM.

O11eHKa «X0pouto» BBICTABIISICTCS TIPH YCIOBUH MPABWIBHOTO OTBETa 00YYarOmIerocs
He MeHee ueM 70 % TeCTOBBIX 3aJaHUI.

O1leHKa «y0061emeopumesibHo» BBICTABISACTCS TIPH YCIOBHU TPAaBHJIBHOTO OTBETa
obyuatorerocst He MmeHee 51 % TecTOBBIX 3aJaHUH.

O1ieHKa «Hey0061emeopumenbHoy) BHICTABISETCS MPU YCIOBUU MPABHIBHOTO OTBETA
oOyuarormierocst MeHee yem Ha 50 % TeCcTOBBIX 3aJaHUM.

JIK3aMeH

Kpumepuu ouenusanusa skzamena:

OueHka «omauuno» BBICTaBIsAETCS OOydalolIeMycCs, MOKa3aBIIEMYy BCECTOPOHHHE,
CUCTEMAaTU3UPOBAHHbIE, ITyOOKHE 3HAHUS BOMPOCOB SK3aMEHAIIMOHHOTO OWUJieTa U yMEHHE
YBEPEHHO MPUMEHATh MX HAa MPAKTUKE MPU PEIICHWHM KOHKPETHBIX 3a/Jad, CBOOOJAHOE U
MpaBUIbHOE OOOCHOBAHUE MIPUHSATHIX PEUICHUH.

OueHka «xopouto» BBICTABISIETCS 00YUalOIIEMYCsl, €CJIM OH TBEPJO 3HAET Marepual,
rPaMOTHO W TIO CYUIECTBY H3JaraeT €ro, yMeeT IPUMEHATHb IOJYyYEHHbIE 3HAHHUS Ha
MPaKTUKE, HO JOMYCKAeT B OTBETE WM B PEIICHUU 337a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE
MOXET YCTPAHUTH C MTOMOIIBIO JOIIOIHUTENBHBIX BOITPOCOB MPENOAABATENS.

Ouenka «ydoenemeopumenbHo» BbICTaBIsETCS OOydYaromIeMycs, I[OKa3aBIIEMY
dbparMeHTapHbI, Pa3pO3HEHHBIM  XapakTep 3HAHWK, HEIOCTATOYHO  MPaBUIbHBIC
dbopMymMpOBKH 0a30BBIX TMOHSATUH, HAPYIICHUS JOTUYECKOM TOCIEI0BATEIbHOCTH B
U3JI0KEHUN MTPOTPaMMHOIO Marepuaia, HO MPU 3TOM OH BIIAJI€€T OCHOBHBIMHU NOHITHSAMU
BBIHOCUMBIX Ha 3K3aM€H, HEOOXOIUMBIMU JIJIsl JAJIbHEUIIEr0 00yUYEHHUsI U MOKET IPUMEHSTH
MOJIyYEHHbIE 3HaHUS 110 00pa3ily B CTAHIAPTHON CUTYaIUH.

OueHka «HeyodoesnemeopumenbHoy BbICTABISETCS 00yUaroueMycsl, KOTOPbIA He 3HaeT
OOJbIIE YacTH OCHOBHOI'O COJEpP’KaHUS BBIHOCUMBIX Ha SK3aMEH BOIIPOCOB TEM
JTUCIUIUIMHBI, TOMYyCKaeT rpyOble OINOKY B (POPMYIMPOBKAX OCHOBHBIX MOHSATUH U HE YMEET
UCIIOJIb30BATh MOJTYUYEHHbIE 3HAHUS MPU PEUICHUN TUMIOBBIX MPAKTHUYECKUX 3a7a4.
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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.
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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 Ilepeyenb HHGPOPMAUMOHHBIX TEXHOJOIHH, HCIOJIb3YyEMbIX IIPH OCYLLIECTBICHUM
o0pa3oBaTe/ILHOIO MPoLEcca M0 JUCHHUILIMHE, BKII0Yas IepeYyeHb NPOrpaMMHOI0
o0ecrieyeHust 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HNudopmanmoHHbIe TEXHOJIOTHUH, UCTIOJIb3yEeMEbIe npu OCYIIIECTBICHUT
00pa3oBaTeNbHOTO Mpoliecca MO AUCHUIUIMHE TO3BOJISIIOT: 00ECHedHuTh B3aWMOJICHCTBHE
MEXJIy Y4YaCTHHKaMH OOpa30BaTENbHOIO IMpoIlecca, B TOM YHUCIE CHHXPOHHOE W (WJIH)
ACMHXPOHHOE B3aMMOJCWCTBHE TMOCPEACTBOM ceTH VIHTepHET, B T.4. C HCIOJIb30BaHUEM
ANEKTPOHHOW HMH(OPMAIIMOHHO-00pa30BaTENbHON cpeAbl akageMuu; (UKCHUPOBATh XOJ
00pa3oBaTeIbHOIO MPOIEcca, Pe3yabTaTOB MPOMEKYTOYHON aTTECTAIlUU IO JUCIUIUINHE U
pe3yIbTaTOB OCBOEHHS 00pa30BaTENBHON MPOTPaMMBI; OPTaHU30BaTh MPOIIECC 00pa30BaHUS
MyTeM BU3yalM3allii HU3ydaeMol HH(OPMAIIUK TTOCPEICTBOM MCIIOIB30BAHMS MPE3CHTAIINH,
y49eOHBIX (PHIBMOB; KOHTPOJIHPOBATH PE3yJIbTaThl OOyUYEHHS Ha OCHOBE KOMITBIOTEPHOTO
TECTHPOBAHHUS.

11.1 IlepeyeHb JTUIEH3NOHHOTO U CBOOOAHO PACNPOCTPAHAEMOr0 MPOrPaMMHOIO
o0ecreyeHns1 y4eOHOT0 Mpouecca

Ne HaumenoBanue TemaTnka
1. |Microsoft Windows OmnepanuoHHas CucTemMa
2. |Microsoft Office (Bxirogaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX PUITOKEHUI
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11.2 IlepeyeHn

CIIPABOYHBIX CHCTEM

npogecCHOHAJIBHBIX (a3

JAHHBIX HW HWHMOPMAIMOHHBIX

Ne
/ HaumenoBanue Tematuka DJIeKTPOHHBII ajpec
II/11
http://www.consultant.ru
CrnpaBoyHO-TIpaBoOBast
JlocTyn ¢ KOMIIBIOTEPOB
1. | cucrema YHuBepcanbHast
AJIEKTPOHHOTO YHUTAIHLHOTO 3ajia
«Koncynprantl Inmtoc» .
oubnuoteku SApocnabckoit [CXA.
Nudopmanmonto- https://www.garant.ru/
MMPaBOBOM MOpTa JlocTyn ¢ KOMITBIOTEPOB
2. | P P YHuBepcanbHast Y P
«"apanT” AJIEKTPOHHOTO YHUTATHLHOTO 3ajia
o6ubmuorexu SApocnasckoit [CXA.
https://polpred.com/
JlokanbHas cethb ApocnaBckon
I'CXA / nHauBUy ATbHBIN
3 baza nannbix Polpred.com v B
: HUBEpCcajdbHas | HEOTPAHWYEHHBIN JOCTYM U3
0630p CMU P pu yu
000 TOYKH, B KOTOPOH UMEETCS
noctyn K cetr IHTepHET 1o
JIOTUHY U TIapOJIIO.
https://H36.pd/
K npousBeaeHusM, nepemnieamnmm B
OOIIIECTBEHHOE JOCTOSTHUE IOCTYTI
Hanuonanshas CBOOOTHBIH.
4. | onekTpoHHas OuOnnoreka | YHuBepcaibHas | K mpousBeneHHsIM, OXpaHsIEeMbIM
(HOb) ABTOPCKHUM IPABOM JIOCTYM C
KOMITBIOTEPOB IJIEKTPOHHOTO
YUTAIBHOTO 3aj1a OUOIMOTEKU
Spocnasckoit 'CXA.
C http://agris.fao.org/agris-
NeHruaIu3upoBa )
5. | baza ganuaeix AGRIS P search/index.do
HHas .
JlocTym cBOOOTHBIN
Nudopmanmonto-
CIIpaBOYHAs CUCTEMA :
P . Crnenmanmsupoa | http://www.cnshb.ru/AKDiL/
6. | «CenbCKOX035IMICTBEHHASA _
HHas JlocTyt cBOOOTHBIN.

3JIEKTPOHHAs OMOJIMOTEKa
3HaHui» (CObu3l)
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11.3 Joctyn k cetu UHTEpHET

Kaxnpiii oOywarommiics B TEUEHHE BCero mnepuoaa oO0ydeHus oOecleueH
WHJMBUIyaTbHBIM HEOTPAHUYEHHBIM JOCTYIOM (yJaJI€HHBIM JIOCTYNIOM) K ceTu IHTEepHET u
K 9JIEKTPOHHOM nHpOopMaImoHHo-oopazoBaTenbHOM cpene PI'BOY BO fpocnasckas 'CXA.

12 MarepuajJbHO-TeXHHYECKOE OOecniedyeHue 00yYeHusl Mo TUCHUIINHE

I[To Bcem Bumam yueOHOW NEATETBHOCTH B paMKax JUCIUIUIUHBI <« XHMUS»
UCIIONIb3YIOTCSI TIOMEIIEHUsI — Y4YeOHbIE ayJAUTOPUM IJI TPOBEACHHUS YUEOHBIX 3aHSATHH,
MPEeIyCMOTPEHHBIX YUYeOHBIM IIJIJAHOM, OCHAIIEHHbIE OOOpYIOBaHMEM W TEXHHUYECKUMH
cpeactBamMu oOyueHus. [lomerieHuss 1 CaMOCTOSITENBHOM paOOThI  O0YYaIOIIMXCS
OCHAIIIEHbI KOMITBIOTEPHOW TEXHHUKOW C BO3MOXHOCTHIO TMOJIKIIOUECHUS K ceTH VHTepHeT u
oOecriedeHbl JIOCTYNIOM B DJJEKTPOHHYIO HH(POPMAIIMOHHO-00pA30BaTEIbHYIO CpEedy
aKaJeMuHu.

12.1 Ilnanupyemble mNOMeNIeHUs /IS TPOBEAEHUA BcCeX BHIAOB Y4eOHO
AeATeJIbHOCTH

HaumeHoBaHMe crielIHATbHBIX OMENIEHUIH OcHaIIEHHOCTH CHEeIHAJIbHBIX NOMEIIeHUI
Yueonan ayoumopusn ona nposedenusn Crienmanu3upoBaHHas Mebelb — yueOHas Jocka, yueOHas
YueOHbIX 3aHamuil MeOeIb.

[Tomemenne Ne 240. Texauueckue cpeacTBa 00ydeHus, HaOOPHI

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

Anpec (MECTOMOJI0KEHNE) TTOMEIIICHHUS: HATJIAIHBIX TTocOOui — Mukpodon Shurec 606,

150052, Apocnasckas 001, T. SIpociaBib, kommberotep E6300/2Gb/160Gb/AOC, npoekrop — BenQ
yi. E. Konecooii, 70. SP920P, akyctuka — Microlab H 600, sxpan ¢

anexTporpuBoaoM ClassicLyra 366*274.
[Iporpammuoe obecnieuenue: Microsoft Windows,

MicrosoftOffice

Yueonan ayoumopusn ona nposedenusn Crienmanu3upoBaHHas MeOelb — yuyeOHas Jlocka, yueOHas
YUeOHbIX 3aHAmMUIL MeOerb.

[Tomenenune Ne 107 TexHuueckue cpencTBa oOyueHwus, Ha0OPBI
KonmuecTBo mocagounsix mect: 18. JEMOHCTPAIlMOHHOTO ~ 00OpyAoBaHUs U y4eOHoO-
Anpec (MECTOIOI0KEHNE) ITOMEIICHUSI: HArJSAHBIX TOCOOMI - HOYTOYK, MYJIbTHMEIUA-TIPOCKTOD,
150052, SpocnaBckas 001, T. SIpociiaBib, aKpaH, cTeH] « Tabauia MeneneeBa.

yi. E. Konecosoii, 70. JlabopaTopHoe o0opyaoBaHue - 3ieKkTponanens bamny -

1 mrt., Becel BK-500 - 1 mr., Becer BJIKT 500 - 1 mir.,
Becel BJIP 200 - 2 mT., Bmaromep B3M - 1 mmr.,
JBYCTOPOHHSISI IPUCTaBKa — 2 MIT., Ie4b MydenbHas - 1
IIT., BEITSDKHOM mKag - 1 1mT., HOHOMEp YHUBEPCAIbHBIN
- 3 wr., mnamMenHslid potometp - 1 wT., noHOMep -1 mT.,
ynerporepmoctat YI'V - 2 mr., doromerp JIOII-72 m —
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HaumeHoBaHHe cienHaJbHbIX MOMeEIeH il

Ocnamemwch CHenUaJIbHbLIX OMeNeHU

1 wr., porokonopumerp @K - M - 1 mT., XxpomoTorpad
- 1 mr., mxad cymunpHbINA - 2 mT., 3muaackon D] - 1
IIT.

[Iporpammuoe obecnieuenue: Microsoft Windows,
MicrosoftOffice.

Homewenue ona camocmosamenvHoil padomul
odyuarwuwuxcs

ITomemenue Ne 109.

KonnuectBo nocaiouHbix mMect: 12.

Anpec (MECTOMOJI0KEHNE) TTOMETIICHHUS:
150052, ApocnaBckas 001, T. SIpociiaBib,

yi. E. Konecosoii, 70.

Crnenmanu3upoBaHHas MeOesb — yueOHast MeOelb.
TexHuyeckue cpeacTBa 00ydeHUs] — KOMIBIOTEPHI
nepcoHaNbHbIE — 12 MIT. C TUIIEH3UOHHBIM POTPAMMHBIM
o0ecrie4eHrueM, BBIXOZOM B c€Th VIHTEPHET U JOKaIbHYIO
CeTh, IOCTYIIOM K HH(POPMAITMOHHBIM pecypcam,
3JIEKTPOHHON MH(POPMaIMOHHO-00pa30BaTEILHOM cpesie
OI'bOY BO Spocnasckas [CXA, k 6a3aM JaHHBIX U
UH(pOPMAIIOHHO-CITPABOYHBIM crcTeMa. KoHaumnuonep —
1 .

[Iporpammuoe obecnieuenne — MicrosoftWindows,
MicrosoftOffice, crienmanu3upoBaHHOE TUIICH3HOHHOE U
cBOOOJIHO pachpoCTpaHsieMoe IPOrpaMMHOE
obecrieueHue, MpPeayCMOTPEHHOE B pabodeil mporpamme
JIMCITUTLTAHBI

Homewenue ona camocmoamenvHou padomaol
odyuarowuxcsa

[Tomemenne Ne 318.

KommuectBo mocanounbix mect: 12.

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

SApocnasns, Tyraesckoe mocce, 58

Crnenmanu3upoBaHHast Mebesb — yueOHas MeOelb.
TexHudeckne CpeacTBa OOYYEHHS — KOMIIBIOTEPHI
NepCOHANbHBIC — 12 MIT. CIUIIEH3UOHHBIM MTPOTPaMMHBIM
obOecnieueHueM, BBIXOJOM B ceTb «UHTepHeT» WU
JOKAIIbHYI0  CETh, JOCTYIIOM K HWH(POPMAIMOHHBIM
pecypcam, AJIEKTPOHHOM UH(POPMAITMOHHO-
obpazoBarenpHOi cpene PI'BOY BO SpocnaBckas
I'CXA, x ©0a3zam maHHBIX W  HMHPOPMAIMOHHO-
CIpPaBOYHBIM CHCTEMaM, KONUp-NpUHTep — 1 1T
Konaummonep — 1 wir.

[Iporpammuoe obGecrneuenne —  MicrosoftWindows,
MicrosoftOffice, cnenuanu3upoBaHHOE JTUIIEH3UOHHOE U
cBOOOJTHO pacnpocTpaHsiemMoe IporpaMMHOE
obecrieueHue, MpeaycMOTPEHHOE B paboyeil mporpaMmme
JCLMITIINHBI.

Ilomewenue ona camocmosmenvHoil
pabombol odyuarouuxcs

ITomemenue Ne 341

KonnuectBo nocanouHbix MecT — 6.
Anpec (MECTOMOJIOKEHNE) TTOMEIIICHHUS:
150042, SAApocnaBckas 0611, T.
SApocnasis, Tyraesckoe mocce, 58

Crnenmanu3upoBaHHas MeOesb — yueOHast MeOelb.
Texnuuyeckne cpeacTBa O0OydeHHS — KOMIIBIOTEPBI
nepcoHaNbHBIE — 12 MIT. ¢ TUIEH3NOHHBIM MPOTPAMMHBIM
o0ecrie4eHnueM, BBIXOJIOM B ceTh «VIHTepHET» U

JOKaIbHYI) C€Th, JOCTYIIOM K HWH()OPMAIUOHHBIM
pecypcam, AJIEKTPOHHOM UH(POPMAITMOHHO-
obpazoBarenpHOi cpene DPI'BOY BO SpocnaBckas
I'CXA, x ©Oazam [aHHBIX W  HH(POPMAIMOHHO-

cnpaBoYHbIM cuctema. Konaunuonep — 1 mr.
[Iporpammuoe obGecrneuenne — MicrosoftWindows,
MicrosoftOffice, cnenpann3upoBaHHOE JIMIEH3UOHHOE U
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HaumeHoBaHHe cienHaJbHbIX MOMeEIeH il

Ocnamemwch CHenUaJIbHbLIX OMeNeHU

CBOOOJHO pacnpocTpaHsiemMoe porpaMMHOE
obecrieueHue, MpeaycMOTPEHHOE B paboyeil mporpamme
JACIUTUTIHEIL.

Homewenue 0na xpanenus u
npogunakmuueckozo oocayyucueanus
yuedH020 000pYyOOBanUs

ITomemenus Ne 210, Ne 328.

Anpec (MeCTOMOJI0KEHNE) TTIOMEIIICHHUS:
150052, ApocnaBckas 001, T. SIpociaBib,
yi. E. Konecosoii, 70.

Crnenanu3upoBaHHast MeOeb; CTeIUIXH IS XpaHCHHUS
y4eOHOTO 000pyAOBaHMS; KOMIBIOTEP C JIUIIEH3UOHHBIM
porpaMMHBIM oOecrieueHreM, BEIXOIOM B IHTepHET 1
JIOKaJBHYIO CeTh, JOCTYIIOM K HH(OPMAIIMOHHBIM
pecypcam, JIeKTPOHHOH HHPOPMALIMOHHO-
oOpazoBaTeIbHOM cpesie akaJeMuH, K 0a3aM TaHHBIX U
UH()OPMAIIIOHHO-CITPABOYHBIM CHCTEMaM; HAYIIHUKH;
CKaHep/TpUHTEP; CHEeNHUATbHBIA HHCTPYMEHT U
WHBEHTAPh 151 00CTyKUBaHUS Y4eOHOTO 000PYyI0BaHUSI.
[Iporpammuoe obecnieuenue: Microsoft Windows,
MicrosoftOffice.

Ilomewenue ona xpanenusa u
npogurakmuuecko2o 06cayHcueanun
yuebnozo 0oopyoosanus

TTomemenns Ne 312, Ne 236

. Anpec (MeCTOTOJI0KEHHE) TTIOMEIIICHUS
150042, SAApocnaBckas 0611., T.
SApocnasis, Tyraesckoe mocce, 58

Criernain3upoBaHHast MeO€elTb; CTE/UIAXH JIUIsl XPaHEHUS
y4eOHOr0000pYyI0BAHUS; KOMIIBIOTEP C JIMICH3MOHHBIM
IporpaMMHBIM 00eCTIeYeHHEM, BBIX0I0M B IHTEpHET 1
JIOKAJBHYIO CeTh, JOCTYIIOM K HH(OPMAIIMOHHBIM
pecypcam, 3JeKTPOHHOW UH(POPMAITHOHHO-
00pa3oBaTeIbHOM Cpejie akaJaeMuH, KOa3aM JaHHbBIX U
UH()OPMAIIOHHO-CIIPABOYHBIM CHCTEMaM; HAYIIHUKY;
CKaHep/TPUHTEP; CHCIHUATBHBIA HHCTPYMEHT H
WUHBEHTAPh JJIsl 00CITY)KUBAHHUS

yueOHOro 06opynoBanus.[IporpaMMHoe obecrieueHue:
MicrosoftWindows, MicrosoftOffice..

13 Opranusanus o0pa3oBaTeJbHOTO MpoLecca AJsl JHUI ¢ OTPAHNYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

OO0ydenne 00y4aronmxcsi ¢ OTPAHMYECHHBIMI BO3MOKHOCTSIMH 3[TOPOBBS TIPU
HEOOXOMMOCTH OCYIIECTBIISETCS HA OCHOBE A THPOBAHHOW paboUeii mporpaMMel ¢
MCIIOJIb30BAHUEM CIICIIUATBHBIX METOJOB O0YUYEHUS U TUJAKTUIECKUX MAaTEPHAIIOB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH MCUX0(U3NIECKOTO PA3BUTHSI, WHIUBH Y ATbHBIX
BO3MO>KHOCTEH M COCTOSIHHS 3/TOPOBbS TAKUX 0Oydaronuxcs (00ydJaromnierocs).

B nensix ocBoeHust yueOHON MPOrpaMMbl JUCIUTITUHBI MHBATUAAMHE U JTUIIAMH C
OTPaHUYECHHBIMHU BO3MOKHOCTSIMH 37I0pOBBsl AKajgeMusi 00ecreunBacT:

— JIJIsSl ’HBAJIMJIOB U JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 110 3pEHUIO:
pa3MenIeHue B TOCTYIMHBIX AT 00yYaIOIIIXCS, SIBISTFONNXCS CICTTBIMH WITH
c1abOBUISIIMMHE, MECTaX U B aJaITUPOBAHHON popMe cripaBOYHON MHGOPMAIIUU O
pacnucaHny Y9eOHBIX 3aHITHN; TIPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIETO
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obOyuaroreMycs HeoOXOUMYIO TTOMOIIIb; BBIMTYCK aTbTEPHATHBHBIX (DOPMATOB
METOANYECKUX MaTepHaIoB (KpyIHBIN mpUdT uiau ayanodaiis);

— NIl 'HBAJIUIOB ¥ JIUI] C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/TOPOBBSI 110 CITYXY:
HaJJIeKAIIMMH 3BYKOBBIMU CPEJICTBAMU BOCITPOU3BEICHUS UH(DOpMAIIHH;

— JIJIsI UHBAJIMJIOB U JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI, UMEIOIIIUX
HapyIICHUS OMTOPHO-ABUTATEIBHOTO aIapara: BO3MOKHOCTH OECIPENATCTBEHHOTO
JocTymma o0yJaronuxcs B y4eOHbIe TOMEIICHHS, TyaleTHbIe KOMHATHI U JPyTHe
noMeleHus Kagenpsl, a TaKxke MpeObIBaHNE B YKA3aHHBIX TOMEIICHUSIX.
OO6yuaronuecst U3 urciaa nHBaIUA0B U il ¢ OB3 obecrneueHbl meyaTHbIMU U (WITH)
AIIEKTPOHHBIMU 00Pa30BaTENBHBIMH pecypcaMu B popMax, alanTHPOBAHHBIX K
OTpPaHUYCHUSAM UX 370poBbsi. OOpazoBaHuE 00YUAIOIIUXCS C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBbSI MOKET OBITH OPTaHU30BAHO KaK COBMECTHO C JAPYTUMU
00yJaroIMMHUCS, TaK U B OTJICIBHBIX TPYIINAX WX B OTIEIBHBIX OPTaHU3AIIHSIX.
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MunucTepeTBo cenbekoro xosaicrsa Poceniickott Peaepariu
DenepansHOE TOCYIapCTBEHHOE OIOLKETHOE 00pa30BaTeIbHOE YUpexIeHHE
BHICILIEro 0Gpa3oBaHus
«SIpocnasckas rocyIapCTBEHHAs CEIBCKOXO3AUCTBCHHAS aKaleMuay
ATPOTEXHOIOTHYECKAH QaKyIpTeT

YTBEPXKIAK
[IPOPEKTOP MOyUeOHOMN, 1Ay 4HOH, BOCIHTATENNEHON
paGoTe, MOIONEKHO NOTUTHKE H TH(POBOH
| ngz 7BOY BO Slpocnasckas TCXA,
v~ Moposos B.B.

5530 uxéan:;ﬁﬁz_?.
AHHOTAIMS PABOYEN HPOFPAMMbI AUCIUILIAHbI

BL.O.TT «Xarmua»

Hudexe ducyunmunsl « Haumenosanue OuCunitsi

Kon n nanpasieHue noaAroToBKH 15.03.06 Acpoundicenepus
Hanpagsnennocrs (npoguib) Mawunw u obopydesanue @ azpobusnece -
Ksanupukanus baxarasp
®opma oGyueHns OYHAR
Ton Hauana noaroToBKH 2022
DaryIbTeT UHOICEHEPHBIU )
Mexanuyayita  CerbCKOXO3ARCMBEHIOZ0
Brinyckawiwas kadenpa npou3eeoCmsa
Kadeapa-pazpaboTank IKOROSUR
O0peM AUCHHNIHALL, 9. / 3.6, 108/3
Dopria KOHTPONA (NPOMEKYTOUHAR aTTECTAUNA) IK3AMEH
Jleran 1
HH>KeHEpHOTO daKynbTeTa W K., COYeHm Hlentysosa E.B.
(noonucs)” {yuénan cmenets,
38anue)
[Tpencenarems YMK u/ K.H.11, AnansiH I .E,
(Moonucs) (yuénas cmenens,
38anue)
3apeqyroliuit
BHIITyCKarOIeH kadenpol K.ML.H., COYeHm [eurynosa E.B.
(noonucw)” {yuénas cmenenp,
36aHue)

Apocnasns, 2022 1,



Jlexknuu — 17 u.

JlaGopaTopHble 3aHATHS
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4.

CamocTtositennpbHast pabora 29,15 .

MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl:

JucuurninHa «XuMus» OTHOCUTCS K 00s13aTEIBHOM YacTh 00pa3oBaTeIbHON
nporpamMmbl OakanaBpuara.

JAucunninHa HanpagJjieHa Ha GOPMUPOBAHUE CJIeAYIOIUX KOMIIETCHIIMM:

- 06menp0(1)eccn0Ha.m>Hl>1e KOMIIETCHIMA 1 MHANKATOPHLI HX JOCTUKCHUA

Kon Copnepxanue Kon 1 HauMeHOBaHME HHAMKATOPA JOCTHKECHUS] KOMIIETCHIIMHI
KOMIECTCHIMH KOMIECTCHIUH 3HATh | YMETh BJIAIECTh
Crocoben  pematp | ONK-1.1
THUIIOBBIC 3ajaun Ua-1: JleMoHCcTpUpYeET 3HaHI/I§ OCHOBHBIX 3aKOHOB MaT€eMaTH4Y€ECKHX,
npodeccHORATbHOT €CTEeCTBEHOHAYYHBIX M  o0menpodeccHoHaAJbHBIX  AMCHHUILIMH,
HeoOXOAMMBIX /I  pelleHMsi THIOBBIX 3aaa4 B 00JacTH
JESITEIbHOCTH Ha
. | arPOMHIKEHEePUH
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB
OIIK-1

MAaTEMATUYECCKUX H HpOI/I3BO,Z[I/ITB
€CTECTBEHHBIX HAyK OCHOBHELE saKomp | BPrACTIeHHs ¢ CoBpemeHHOU
Y IPUMCHCHUCM XUMIIH HUCIOJIb30BaHUEM TEPMUHOJIOTHEN B
MH(OPMAIMOHHO- OCHOBHBIX MTOHATHHM U | 00JaCTH XUMUH
KOMMYHHMKaIIMOHHBIX 3aKOHOB XUMHH
TEXHOJIOTUH

KpaTKOC coaepkaHme JUCHUILVIMHBI: OCHOBHBIC 3aKOHblI XHWMMHHU,

nepuoanueckuil 3akoH .M. MenaeneeBa, CTpoeHHE aToma, XHUMUYECKas CBS3b,

pPacTBOPHI

ANEKTPOJIUTOB,

XUMHUYCCKas1

KWHETHKA,

TEPMOJT

NMHaAaMHU4YCCKHEC

IapaMeTpbl XMMUYECKUX DPEAKLHM, DJIEKTPOXHUMMS, KOPPO3Us METAJUIOB, 3aIlUTa
METAIIJIOB OT KOPPO3HH.
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