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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 XUMHYECKUX PEAKIIUMA, XUMUYECKOM PaBHOBECHH;

— U3Yy4YCHHUE OCHOB YUEHHUS 00 SHEPreTHKE XUMUUYECKUX PEaKIIH;

— M3y4YeHHE OCHOB COBPEMEHHOM TEOPHHU PACTBOPOB;

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

— U3Y4YCHHUE 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 OOYYAIOIIMMCS HAaBBIKM TPAMOTHOTO W PAIlMOHAIBHOTO oO(opMiIeHUs
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 51,85 51,85

+ Jla6 + 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 4HCJie B (popMe MPaKTHIECKOI 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 Pa3zgesbl AUCUMILIMHBI N0 BHAAM AayJAUTOPHOH (KOHTAKTHOI) padoThl u
(hopMBbI KOHTPOJIA

No No HauMeHoBaMMe 1337911 81 Uy‘leﬁl-lblx DopMBbI TEKYIET0
n/m | cemectpa pazaeia JUCHUILIHHBI 3ansATHii (B yacax) KOHTPOAS
JI JIP 113 YCIIeBaeMOCTH
1 1 PeakiinonHas criocOOHOCTh BEIIECTB 8 8 - PT, K, KP
2 1 XuMudeckasi TepMOJIMHAMUKA U KHHETHKA 4 4 — KP, PT
3 1 XUMHUECKHE CUCTEMBI 5 22 - PT, 3JIP, UJ13, KP
HUTOI'Oo:| 17 34 - -

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

8




5.3 JlabopaTopHbIe padoThI

Ne Ne HaumenoBaHue Bcero
HaumeHnoBaHue J1a00paTopHBIX padoT
n/nm | ceMecTpa pa3fesia JUCHUIIMHBI 4acoB
1 1 PeaknuonHast criocoOHOCTH BemecTB | Texauka 6e3omacHocTd. Kitacchl HeopraHHIeCKUX 2,0
COEMHEHUH
2 1 OCHOBHEBIE 3aKOHBI XUMHH 2,0
3 1 Crpoenue atoma. XMUY€ECKasi CBSI3b 4,0
4 1 Xumuueckas TEpMOJIUHAMUKA U KuneTnka XUMHUYECKUX peaKIUi 4,0
KHHETHKa
5 1 XUMHUECKUE CUCTEMBI IIpuroToBneHue pacTBopa 3alaHHON KOHIEHTPALUN 4,0
6 1 Bonoponusiii nokazarens. ['naponus coneit 4,5
7 1 OKHCITUTENIbHO-BOCCTAHOBUTENIBHBIE PEaKIIUU 4,0
8 1 lNanpBanudeckuil 3neMeHT. Psin HanpsokeHU METauIoB. 4,5
DIIEKTPOIIH3.
9 1 Kopposzust meramios. 3anmra METaJIJIOB OT KOPPO3UHU 5,0
HUTOTO:| 34

6 [lepeueHb yueOHO-METOAUYECKOTO 00ecriedeHHs AJIsl CAMOCTOSATEIbHOI padoThl
00yyaromuXxcs no JUCHUILINHE
6.1 Buabl camocrosiTtesibHOM padoThl o0yuarommxcs (CP)

No Bcero
Ne cemecTpa HaunmenoBaHue pa3jesia TUCHMILTHHbBI Buawsr CP
n/n 4acoB
1 1 PeakumonHast ciocoOOHOCTH BEIIECTB KoHncnextupoBanue maTepuanos 4,00
IToaroroBka K TeCTUPOBAHUIO 4,00
2 1 Xumudeckasi TPMOTHHAMUKA U KHHETHKA KoHcniekTupoBaHne MaTepualoB,
MOJATOTOBKA K KOHTPOJILHOM 2,00
pabote
IToaroToBKa K TECTUPOBAHUIO 2,00
3 1 XUMUYECKHE CHCTEMBI [ToaroroBka K KOHTPOIBHOU
pabote 4,00
INoaroroBka K 3ammuTe
nmabopaTopHBIX paboT 7,15
IToAroToBKa K TECTHPOBAHUIO 4,00
BrImorHeHre HHANBUITYaTEHBIX 200
JOMAaIIHUX 3aJaHuI ’
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 JOCTHUKEHUS 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 KOMITBIOTEPHOTO MIIH OJIAHOYHOTO TECTUPOBAHUS.

[IpomexxyTouHasi arrecranusi HMEET LEeJIbI0 ONPEICNUTh CTeNeHb JOCTIKEHUS
3aIJTAHUPOBAHHBIX PE3yJbTaTOB OOydYeHUs MO JUCHUIUIMHE 3a ONpEIEICHHBIA MepUos
obyuenus (1 cemectp) 1 mpoBoautTcs 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
2 MexaHuka
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.

13



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 3ddexTsl peakiuil. 3akoH ['ecca u ero crneacTBus.
Tepmoxumuueckue ypaBHeHus. Pacuer AH 006p_, AS .006p_, AG 006p_..
Krnaccudukarnus nucrnepcHbIX CHCTEM IO CTETIEHU JUCTIEPCHOCTH.
Uctunnsie pactBopsl. TepMoanHamMuKa NporeccoB pacTBOpeHus. CriocoObl BEIPAXKEHUS
KOHIIEHTPALlUA PacCTBOPOB.
PactBOpbl anexktponuToB. Teopus 3IIEKTPONUTHYECKOW auccouuanuu. ['maparanus
nOHOB. CUJIbHBIE U c1a0ble 3JIEKTPOIUTHIL.
PactBopsl cnabbix anektponutoB. CtyneHyaTas nucconuanus. CTeneHb U KOHCTaHTa
JUCCOLIMAIIMN  CNA0BIX ANEKTpoNUTOB. OT Kakux (PaKTOpoB OHHM 3aBHUCIT? 3aKOH
pazoasnenus: OcTBasbaa.
DIIEKTPOJMTHYECKAs AUCCOUUanus Boabl. MoHHOE mpou3BeaeHre Bobl. BomopoaHblii
U TUIpOKCHIBHBIN nokazatenb pH u pOH. BydepHbie pacTBOpHI.
I'mpponmus conent. Tumnbl rugposm3a. KoHcTaHTa, cTeneHb TUAPOJIN3A, B3aUMOCBS3b
Mexay HUMHU. CTyleH4YaTblid TUAPOIIH3.
OKHCIUTENBHO-BOCCTAHOBUTEBHBIE peaklnu. [loHATHE CTENEeHN OKHUCIIEHHsI aToMa B
Monekyie. IIporneccel okucnenus u BoccraHoBieHusd. [IpuBeauTe npumepsl BEIIECTB
OKHCIIUTENIEN U BOCCTAHOBUTEIIEH.
MexaHn3M BO3HMKHOBEHHSI SJIEKTPOAHOIO TOTEHIMAJIa HAa TpaHULE pasaena:
ITOBEPXHOCTh METAJNIa- PACTBOP dJIEKTpoauTa. Y paBHeHue HepHcra.
CraHapTHBIN BOJIOPOIHBIN 3JIEKTPO. Psia HanpspKeHU MeTaioB.
[NanbBannueckuii smemeHT. D/]C rampBaHWYecKOTO 3yieMeHTa. KOHIEHTpaunOHHBIN
rajJbBaHUYECKUH JIEMEHT.
DIEKTPOIN3 pacTBOPOB U paciiiaBoB. IIpoliecchl, MpoTekarone Ha KaToAe U aHOJE.
[Tpumepsl. 3akonbl Dapajes.
Bunber koppo3un MeTaoBs.
DNEKTPOXUMHUYECKAsT  KOppo3usl. YpaBHEHUS  pEaKlMil, MOpOoTEeKaloUuUX MOpH
rajgbBaHOKOppo3uu. Pa3o0path Ha npumepax.

30. CmocoObl 3aIUTHl 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 ONMOJTHUTEJILHOU Y4eOHOM JIMTEPATYPbI, HEOOXOAMMOT /15

OCBOCHMA JUCHHUITIINHDBI

8.1 OcHoBHas y4yeOHasi JuTEeparypa

N Hcrnons3yercst Koi-Bo
. /;1 HaumeHoBanue IPH H3YyYCHHH | CEMECTP | DK3EMIUIIPOB B
pa3fenos OoubimoTexe
1 | I'muaka HJIL, OO6Omas xwmmus [Tekcrt]: Bce 1 40
yueOnuk mns By3oB / H.JL. T'muaka; I[Tox paszessl
pen. B.A. Tlomkoma, A.B. babkxoBa, M.,
Opaiit, 2013, 900c ,
2 bopzosa JI.JI., OcHOBBI OOIICH XUMHHU Bce 1 Dn.pecypce
(BBC W3narenscTBO Jlanb ) pa3zesl
[DnexTponHBIE  pecypcl: yaeOHoe
nmocooue / JLJ. bopsoma, H.IO.
YepuukoBa, B.B. SfAxymes. - CIIo6.
Jlans, 2022. - 480 c. - Pexxum gocryna: .
https://e.lanbook.com/book/211691.
3 | XammcroBa M.J1., PykoBomcTtBo mo Amci. Bce 1 43
Xumust [Tekcr]: s GakaiaBpoB IO HArp. pazzenbl
nmoar. Arpoumxenepus / WM.J[. XamucTosa,
JLLA. banamosa, fApocnasns, ®I'6OY BIIO
ATCXA, 2015, 154c
4 | XamucroBa W.JI., PykoBojicTBO MmO AMCIIL. Bce 1 3J1eKTp0HHBH‘/’I
Xumust  [DNEKTpOHHBIA  pecypc]: IS paszeisl pecypce
OakanaBpoB o Harp. TO/T.
Arpounxenepus / W.JI. Xamucrosa, JL.A.
banamosa, Sfpocnasas, PI'BOY BIIO
ATCXA, 2015, 154c
5 XuMUSL: TPAaKTUKYM JJIsl CTYACHTOB Bce 1 DIIEKTPOHHBIN
nHxeHepHbIX HanpasiaeHui (ObC Jlanp) pa3ebl pecypc
[DnexkTpoHHBIN pecypc] : yueb.mocodue /
T.W. bokosa, 11.B. Bacunsuosa, H.A.
Kycakuna. - HoBocubupck : H['AY, 2011. -
106 c. - Pexum noctyna:
https://e.lanbook.com/book/4554,
8.2 lonosinnTeibHas1 yueOHasi JiuTepaTypa
No Hcnons3yercst Koi-Bo
. /;1 HaumeHnoBanue P U3YYCHUH | ceMecTp IK3EMIUIIPOB B
pasnenoB oubInOTEKE
1 anHIia H.JL, [3;111aq1/]1 u y6npa>i<HeHHg r[(; Bce 1 40
obmreit xumun [Tekcr]: yuebHOE mOCOOHE
HLJL T, JL, Xinus, 1984, 264c Pas/Ic/Ibl
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2 | AxmeroB A.C., O0mas u HeopraHudyeckas Bce 1 93
xumus [Tekcr]: yaeonmk mist By3os / H.C.
Axwmeros, M., Bercmn.mk., 2001, 743¢

pazziensl

Joctyn oOydaromuxcs K 3JeKTpoHHBIM pecypcam (OP) oubnmorexkn @I'BOY BO fApocnaBckas
I'CXA ocymiecTBisieTcs: HOCPEICTBOM AJICKTPOHHON MH(POPMAIIMOHHONH 00pa30BaTeIbHON Cpeabl aKaJIeMUn
U caiita no sioruny u naposto (https://biblio-yaragrovuz.jimdo.com/3,1eKTpOHHBIN-KATAJIOT).

9 Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceT UHTEepHeT

9.1 Ilepe4eHb 3JIEKTPOHHO-O0MOJIMOTEYHBIX CHCTEM

Ne

w/n HaumenoBanue TemaTuka Pesxkum nocryna

1. DIEKTPOHHO-OHONHOTEHAs CHETEMA YHuBepcanbpHas https://e.lanbook.com/
u3atenscTa «JIaHb»

2. 3HeKTpOHHO_6H6HHOTeqHaﬂ cuetema YHuBepcaabHas http://ibooks.ru/
«iBooks.ru»
DNeKTpOHHO-OUOIMOTEeUHas ccTeMa

3, [PJCKTPOHHO-DUBIHOTCHHAA CHCTEM Criennanu3upoBaHHAS http://ebs.rgazu.ru/
«AgriLiby
Hayunas snextponHas Oubimorexa .

4. eLIy];I}I; :R\J;.RT[}) HHA DHOIHOT YHuBepcanbHas http://elibrary.ru/

9.2 Ilepe4yeHb peKOMEHAYyeMbIX HHTEPHET-CAUTOB 1O AUCHHUIJINHE

1. MunuctepcTBo oOpa3oBaHus U Hayku Poccuiickoit Denepariun [DIeKTpOHHBIN pecypc]. —
Pexxum noctymna: https://minobrnauki.gov.ru/, cBo0oaubi. — 3ari. C skpana. — 3. Pyc.

2. ®enepanpHbiii mopTan «Poccuiickoe oOpazoBaHue» [DNEKTPOHHBIA pecypc]. — Pexum
noctymna: http://www.edu.ru, ceoboansiit. — 3arn. C akpana. — 3. Pyc.

3. Undopmanmonnas cuctema «EanHOE OKHO NIOCTyNa K 00pa30BaTelbHBIM pecypcamy»
[OnexTponHbIit pecypc]. — Pexum moctyma: http://window.edu.ru, cBo6oausiii. — 3ara. C
sKpaHa. — 3. Pyc.

4. @enepalbHBIl TEHTP HHPOPMAIMOHHO-00PA30BATENBHBIX PECYpCOB [DIEKTPOHHBIMA
pecypc]. — Pexxum nocryna: http://fcior.edu.ru, cBo6oansiii. — 3ari. C skpana. — 3. Pyc.

5. MuHuCTEpCTBO CcelbcKOro xo3siiictBa P@ [OnektpoHHblid pecypc]. — Pexum nmocrymna:
http://mcx.ru/, cBo6oanbii. — 3ari. C skpana. — S3. Pyc.

6. Hayunas snextponnas 6uOnunoreka eLIBRARY.RU [Onexrponnsiii pecypc]. — Pexum
noctymna: http://elibrary.ru/, ceo6oansiii. — 3ari. C sxpana. — S13. Pyc.

7. CenbCKOXO3SIMCTBEHHAs AJICKTPOHHAs OWOIMOTEeKa 3HAHWUU [DJIEKTPOHHBIM pecypc]. —
Pexxum noctymna: http://www.cnshb.ru/akdil/, ceobonnslii. — 3ari. C sxpana. — f3. Pyc.

8. llenTpanpHass HayuyHas CeJIbCKOXO3AWCTBEHHass OuoOmmuoteka Poccenbxo3akameMun
[OnexTponnbiii pecypc]. — Pexxum goctyma: http://www.cnshb.ru/, cBo6oansiit. — 3aria. C
sKpaHa. — 3. Pyc.

9. HWnadopmammonHo-cripaBouHbii  moprtai. [Ipoekt Poccuiickoii  rocymapcTBeHHOH

OMOMMOTEKM JIsT MOJIONEKHU [DNeKTpoHHBIM pecypc]. — Pexxum moctyma: www.library.ru,
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cBoOoanbId. — 3ari. C skpana. — f3. Pyc.

10 MeTognueckue yKa3aHus J1Jisi 00y4arIMUXCs M0 OCBOCHHUIO TUCIIUTIIAHBI

Buja yueOHbIX 3aHATHH Opranusanus 1e1TeJIbHOCTH 00y4aioerocsi
Hanucanve koHcmekTa JEKIM: KpaTKO, CXEeMaTH4YHO, IOCIE0BATEIbLHO
(UKCUpOBaTH  OCHOBHBIE  TOJIOKEHHUS,  BBIBOJABI,  (HOPMYIUPOBKH,
000011IeHNs; IIOMEUaTh Ba)KHBIC MBICIIH, BBIACIATE KIIIOYEBBIE CJIOBA,
TepMuHbl. O003HAYUTH BOIPOCH], TEPMUHBI, MaTepHal, KOTOPHIH BBI3BIBACT
TPYAHOCTH, TOMETUTh M TOMNBITATHCS HAWUTH OTBET B PEKOMEHyeMOM
muteparype. Ecinu camoctosiTesbHO HE yaaeTcsl pa3o0paThCsi B MaTepHuaie,
HeoOxomuMo chOopMyIUpOBaTh BOMPOC M 3aaTh IMPENoJaBaTel0 Ha
KOHCYJIbTaIlNH, Ha MPAKTUYECKOM 3aHATHH.

PaGora mo anroputMam, MpeaCTaBICHHBIM B METOAMYECKUX YKA3aHHUSIX IO
BBITIOJIHCHUIO JTA0OPAaTOPHBIX pabOT. AHAJIM3 BBINOJIHCHHONW pPaOOTHI,
(hopMyITUpPOBKA BBHIBOJIOB 0 MTOTaM BBITIOJHEHHOW pabOTHl HA OCHOBaHHH
Marepuaia, TIOYEepIHYTOr0 U3 KOHCHEKTOB JIEKIHH, OCHOBHOH U
JOTIOTHUTENIbHOM JIUTepaTypsl, pecypcoB cetu MurepHer. [louck oTBeToB
Ha KOHTPOJILHBIE BOITPOCHI.

PaGota ¢ KoOHCHEKTaMH JIEKIMM, OCHOBHOW W JONOJIHUTEILHOM
JIMTEepaTypoi, pecypcamu cetu UHTepHeT.

Jlexms

JlaGoparopnas pabota

[ToaroroBka Kk 3K3aMeHy

11 IlepevyeHb NHPOPMALIMOHHBIX TEXHOJIOTHI, HCI0JIb3YeMbIX IIPH OCYIeCTBJIECHUH
00pa30BaTeILHOIO NMpoLecca Mo JUCHUIIUHE, BKIIOYas NepevyeHb NPOrpaMMHOro
o0ecnevyeHusi 1 THPOPMANMOHHBIX CIPABOYHBIX CHCTEM

HNudopmanmoHHbIe TEXHOJIOTHUH, UCTIOJIb3yEeMEbIe npu OCYIIIECTBICHUT
00pa30BaTeNbHOTO TpoOIlecca MO AUCHUIUIMHE TTO3BOJISIIOT: 00ECHEYnTh B3aWMOJNICHCTBHE
MEXIy Y4YaCTHHUKaMu 0Opa30oBaTEIBHOTO MpOIlecca, B TOM YHCIE CHUHXPOHHOE W (WJIH)
ACMHXPOHHOE B3aUMOJICHCTBUE TOCPEICTBOM ceTu VHTepHEeT, B T.4. C HUCHOJIb30BaHUEM
AIEKTPOHHOW HMH(POPMAIIMOHHO-00pa30BaTeIbHON CpeIbl aKaaeMuu; (PUKCUPOBATH XOJ
00pa30BaTENBHOTO MPOIECCa, PE3YIBTATOB MPOMEKYTOUHOW ATTECTAIIMH TI0 TUCIHILINHE H
pe3yIbTaTOB OCBOEHHS 00pa30BaTENBHON MPOTPaAMMBI; OPTaHU30BaTh MPOIIECC 00pa30BaHUS
MyTeM BU3yalM3allii HU3ydaeMol HH(POPMAIUK TTOCPEICTBOM MCIOIB30BAHMS MPE3CHTAIINH,
y49eOHBIX (PHIBMOB; KOHTPOJIHPOBATH PE3yJIbTaThl OOyUYEHHsS Ha OCHOBE KOMITBIOTEPHOTO
TECTUPOBAHUSI.

11.1 IlepevyeHb JTULHEH3MOHHOTO M CBOOOAHO PACHPOCTPAHSIEMOIr0 NMPOTrPAMMHOIO
o0ecrevyeHnsi y4eOHOTI0 mpouecca

Ne HaunmenoBanue TemaTtuka
1. |Microsoft Windows OmneparoHHas cucreMa
2. |Microsoft Office (Bxirouaer Word, Excel, PowerPoint) [TakeT 0(hUCHBIX MPUITOKEHUN
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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

Kaxnprii  oOydarommiics B TEUEHHE BCEro Imepuoia oOydeHuss oOecredeH
WHANBUAYaTbHBIM HEOTPAHMUEHHBIM JOCTYNOM (yIIaJeHHBIM JOCTYNOM) K ceTu MHTepHeT u
K 2JIEKTpOHHOM nH(opMaImonHo-oopazosarenbHoil cpene I'BOY BO Spocnasckas [CXA.

12 MaTepuaJIbHO-TEXHHYECKOe o0ecnedeHne 00y4eHus Mo M CUUILIHHE

I[Io BceM BugaM y4yeOHOW MAEATEABHOCTH B pPaMKaxX AUCHUIUIMHBL «XHUMUS
UCIIONIb3YIOTCSI TIOMEIEHUsI — Y4yeOHble ayAUTOPUM AJi1 NPOBEACHHUS YYEOHBIX 3aHATHH,
IPEeIyCMOTPEHHBIX YUYeOHBIM IIJJAHOM, OCHAIlIEHHbIE OOOpYIOBaHMEM U TEXHHUYECKUMHU
cpeactBaMu o0yueHud. [lomemieHust s CaMOCTOSITENBHOM pabOThl  O0yUarOIIMXCS
OCHAIIEHbl KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTh VHTepHeT u
o0OecrieueHbl JIOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-00pPa30BaTEIbHYI0  CPELy
aKaJeMuHu.

12.1 Ilnanumpyemble mNOMelleHUsI JJsi TPOBeJIeHHs BCeX BHAOB Y4eOHOI

JCATECJIBbHOCTH
HaumeHoBaHMe crieniuaIbHbIX NOMeEIIEHUH OcHaIeHHOCTH CelUAIbHbIX NOMeIeHU

Yueonan ayoumopusn ona nposedenusn CrienmanusupoBaHHas Mebelb — yueOHas Jocka, yueOHas

YUeOHbIX 3aHAmUIL MeOeIb.

[Tomemenne Ne 240. Texauueckue cpeacTBa 00ydeHus, HaOOPHI

KonnuecTtBo nocanounsix mect: 120. JIEMOHCTPALlMOHHOTO 000pYI0BaHUS 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

YueoOHwIX 3anamuil Mme0enb.

[Tomenenune 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
NepCoHaNIbHbIE — 12 MIT. C JIUIIEH3UOHHBIM 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 (MECTOMOJI0KEHNE) TTOMETIICHHUS:
150042, ApocnaBckas o0, T.
Spocnasns, Tyraesckoe miocce, 58

Crnennanu3upoBaHHas MeOesb — yueOHast MeOelb.
TexHuueckue cpeicTBa 00y4eHHs — KOMITBIOTEPbI
NepCoHaNbHbIE — 12 MIT. C TUIIEH3UOHHBIM ITPOrPAMMHBIM
o0ecrieueHneM, BbIX0/I0M B ceTh «MHTEepHET» U
JIOKAJIbHYIO CETh, I0CTYNOM K HH(POPMAIIMOHHBIM
pecypcam, 3JIeKTPOHHOM HH(POPMAITUOHHO-
obpazoBarenbHoit cpeae PI'BOY BO Sfpocnasckas
I'CXA, x 6a3am naHHBIX U HHGHOPMAITMOHHO-
cripaBo4YHbIM cucrteMa. Konauimonep — 1 wmir.
[Iporpammuoe obecnieuenne — Microsoft Windows,
MicrosoftOffice, cnenuan3upoBaHHOE JIUIIEH3NOHHOE U
cBOOOJIHO pacnpocTpaHsieMoe IPOrpaMMHOE
obecrieueHue, MpeaycMOTPEHHOE B paboyeil mporpaMmme
JUCLMITIINHBI.

Ilomewenue ona xpanenus u
npogurakmuuecKko2o 0ocayHcueanus
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; CHENHATbHBIA 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
JIOKaJbHYIO CeTh, JOCTYIIOM K HH(OPMAIIMOHHBIM
pecypcam, JIeKTPOHHOH HHPOPMALIMOHHO-
oOpazoBaTebHOM cpefie akaJgeMuu, kKoa3aM JaHHBIX U
UH(POPMAIIMOHHO-CIIPABOYHBIM CUCTEMaM; HAYIIIHUKH;
CKaHEep/TIPUHTEP; CIICUATBHBIN HHCTPYMEHT U
MHBEHTAPB JJIS1 00CITY)KUBAHUS

yuebHoro obopynoBanus.IIporpammuoe obecrieueHue:
MicrosoftWindows, MicrosoftOffice..

13 Opra}maauml 06p330BaTe.]IbHOFO nponueccajmu ¢ OrpaHuIeHHbIMUA BO3MOKHOCTAMMU

3710POBbsI

OO0yuenue o0yUaromuxcs ¢ OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBS TIPH
HE0OXOJIMMOCTH OCYIIECTBIISIETCS] HA OCHOBE aalTUPOBAHHOM paboyeil mporpaMMsI ¢
MCTIOTH30BAHUEM CTICIIHATHHBIX METOJIOB OOYUICHHUS U TUAAKTHUECKUX MAaTEPUAIIOB,
COCTAaBIIEHHBIX C YUYETOM OCOOEHHOCTEN MCUXO(PU3NIECKOTO PAa3BUTHS, MHIANBUIYaTbHBIX
BO3MOKHOCTEH U COCTOSIHUS 3I0POBbs TAKUX 00y4Jaromuxcs (00y4Jaroierocs).

B nemsix ocBoeHus yueOHON IPOTpaMMBbl TUCITUTUIMHBI MHBATHIAMHE U JIAIIAMH C
OTPaHWYCHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBSI AKaIeMusi 00eCTIeINBACT:

— JIJIsl ’HBAJIMJIOB U JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 110 3pEHUIO:
pa3MenIeHue B TOCTYIMHBIX I 00yYaIOIIIXCS, SIBISTFONUXCS CIICTTBIMH WITH
C1a0OBUASIIUME, MECTaX U B aIalTUPOBAHHON (opMe CpaBOUHOM MH(GOPMAITUH O
pacnucaHuy y4eOHBIX 3aHTHIA; MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIIETO
oOydaronieMycsi He0OXOJUMYIO TIOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (HOPMATOB
METOANYECKUX MaTepHasioB (KpyMHBIN mpUdT unu ayanodais);

— NIl 'HBAJIMIOB ¥ JIUI] C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/TOPOBBSI 110 CITYXY:
HaJJIeKAIIMMH 3BYKOBBIMU CPEJICTBAMU BOCITPOM3BEICHUS UH(DOpMAIIHH;

— NIl 'HBAJIUIOB ¥ JIMI] C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3JTOPOBbSI, UMEIOIIHX
HapyIICHUS! OMTOPHO-ABUTATEIBHOTO aIapara: BO3MOKHOCTH OECIPENITCTBEHHOTO
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J0CTyna 00yJaromuXxcs B y4eOHbIE ITOMEIICHHUS, TyaJICTHbIC KOMHATHI M JIPYTHE
TIOMEIICHUS Kadepsl, a TAKKe MPEObIBAHNE B YKA3aHHBIX TOMEIICHHSX.
OO6yuaronuecst U3 uncia nHBaIuA0B U il ¢ OB3 obecrneueHbl meyaTHbIMU U (WITH)
AIICKTPOHHBIMH 00pa30BaTEIBLHBIMHU pecypcaMu B (popMax, alalTHPOBAHHBIX K
OTPaHUYEHUSM KX 310pOBbs. OOpa3zoBaHre 00YUYAIOIMIUXCS C OTPAHUICHHBIMU
BO3MOYKHOCTSIMU 3JIOPOBbSI MOKET OBITh OPTaHU30BAaHO KaK COBMECTHO C JIPYTUMHU
00yJarOIIMMHUCS, TaK U B OTJICIBHBIX TPYIIIAX WM B OTICIBHBIX OPTaHU3AIHSIX.
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MunmcTepeTBo censcxoro xo3aiictsa Pocculickoit Oenepanvin
denepanbHOE rocy AapCTBEHHOE OIODKETHOE 00pa3OBATENLHOE YUPCIKICHHE
BEICLIETO O0pa3oBaHuA _
«SlpocnaBckas rocylapCTBEHHasA CEAbCKOXO3ACTBCHHAL AKANCMUAD
ArpoTexHonoruueckuit Gaxynprer

VTBEPKIAIO

[IPOPEKTOP 110 Y4eOHOH, Hay4HOMH,

BOCTIMTATENEHOHPaboTe, MOJOAEKHON NONUTHKE U

unq)pOBoi&Tpchnbopmaumyﬂ}TBOy BO
Apocnapckas TCXA, bt A

Al Mopoos B.B.

rﬁ;_:_'__d_.dﬁ 30 wrona 2022 1.

AHHOTAIIAA PABOYEHA IPOTI' PAMMbI AMCOUTITVHEI

B1.O. Il «Xumuna»

Huoexe oucyunmunst « Haumenoaguue OUCHURTHHDLY

Koa v nanpasjienyne NOArOTOBKH 35.03.06 Aepounsicerepus

Opeanuzayus  ofcayxcusqiius  mpaicnopma

Hanpaenenrocte (Npodhuns) poztcmuxa 8 AITK

7

Keanudguraius Bararasp
Dopma obyueHns ouxan

[oa Hayana NOAroTOBKH 2022
QaxyneTeT UHOICEHEPHBIH

Brinyexkarwuwan kadeapa

Texnuvecxuti cepguc

Kadeapa-pazpaboTang Droro2uA
Ofbem nBCUANIRILL, |, / 3.2, 108/3 B _
@opmMa KOHTPO/IA (HPOMEKYTOUHAN ATTECTAIHA} IKIUMEH

Jexan
HHKEHEPHOrO pakyabTeTa

[Mpeaceaarens YMK

SapemyrouIui
BRIy cKarolell kadgenpoit

W K.M.H., COyerm Lemyrosa E.B,

(noc)nuca)/ (yuénas cmeneny,

36anue)
Y

A
%‘f{ / K.HLH.

Anampuu | .E.

(nookics) (yuénan cmeneitp,
: 3eariie)
7) /
=7 o.m.1., doyenm Cougkast H.M.
(hoonuce) (yuénaa cmerens,

36URUC)

Apocnaeas, 2022 r.



Jlexknuu — 17 u.
JlaGopaTopubie 3aHaTHsS 34 4.

CamocrositenbHass pabora 29,15 .

MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON POrpaMMbl:

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

JucuuniauHa HanpasJieHa Ha GOPMUPOBaHMeE CJIeAYIOIMX KOMIIeTCH MM

- 06menp0(1)eccn0Ha.m>Hl>1e KOMIIETCHIMHA 1 MHANKATOPLI HX JOCTUKCHUA

KO).I Conepmalme KOI[ U HAMMEHOBaHHNE MHIMKATOPA TOCTHKEHUS KOMIIETCHIINH
KOMIIETEeHIIUHU KOMIIETEHIIUHU 3HATh | YMETh | BJIAAETh
Cnocoben  pematp | OIK-1.1
THTIOBBIE samaun | WA-1: Jdemouncrpupyer 3HaHl/I§ OCHOBHBIX 3aKOHOB MAaTeMaTHYeCKHX,
npodeccronanproi | CCTECTBEHOHAYUHEIX — H 0 menpo(ecCHOHAIBHBIX  THCIHMILIHH,
HeOﬁXOI[I/IMbIX OJIA peuieHus THIIOBBIX 3adav B o0JacTH
NeSTeTLHOCTH Ha
. | arpOMH:KeHepHHU
OCHOBE 3HaHUHI
OCHOBHBIX  3aKOHOB
OIIK-1
MaTeMaTHYeCKUX | [TpousBouThH
€CTECTBEHHBIX HAyK BBIYHCIICHUS C CoBpemeHHOM
OcHOBHBIE 3aKOHBI N
c [IPUMEHEHUEM — HCIOJIb30BaHUEM TEPMUHOJIOTHEH B
nH(MOPMAITMOHHO- OCHOBHBIX ITOHATHH U | 00JIACTH XUMHUH
KOMMYHUKAIIMOHHBIX 3aKOHOB XUMUHU
TEXHOJIOTHI1

Kparkoe coaep:kaHue JAUCHHMINVIMHBI: OCHOBHBIE 3aKOHbl XHMHUHU,
nepuoguueckun 3akoH .M. MenneneeBa, CTpoeHHME aroma, XUMHYECKasl CBA3b,
pacTBOPbl  JJEKTPOJIMTOB, XUMHYECKAs  KHUHETHKA, TEPMOJMHAMHYECKUE
MapaMeTpbl XUMHUYECKUX PEAKLUN, JIEKTPOXUMHUS, KOPPO3Us METAIUIOB, 3aIlUTa
METAJIOB OT KOPPO3HUH.
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