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1 He.]'lb H 3aJ1a4 OCBOCHHUA NTUCHUIIJINHBI

Heablo wu3ydeHUs AUCHMUIUIUHBI «XUMUS» SBIsSETCS (OPMUPOBAHUE OCHOBHBIX
MOHSTHM, 3HAHUA U YMEHHM 10 XuMuH, (HOPMUPOBAHKE 3HAHUIN 00 OOIIMX 3aKOHOMEPHOCTSIX
XAMUYECKHAX PEAKIUH.

3agaum:

— M3y4Y€HHUE OCHOB COBPEMEHHOTO YUYE€HUSI CTPOCHHUS aTOMa U TEOPUH XMMHUUYECKOU CBSI3H;

— M3Y4YEHHE OCHOB YUCHHS O CKOPOCTH XMMHUUYECKUX PEaKIUil, XUMUYECKOM PaBHOBECHUU;

— H3y4YCHHE OCHOB YYEHHS 00 YHEPTreTUKE XUMHUYECKUX PEAKINN;

— HW3Yy4Y€HHE OCHOB COBPEMEHHOM TEOPUHU PACTBOPOB;

— W3y4YEHUE TEOPUU OKUCIUTEIHLHO - BOCCTAHOBUTEIBHBIX PEAKIIMil U 3aKOHOB
AIEKTPOXHUMUH;

— H3yYCHHE TECOPETUYECKHX OCHOB MPOIIECCOB KOPPO3UHM METAIOB M METOAOB 3aIlUTHI
METAJJIOB OT KOPPO3UH;

— TMOKa3aTh POJb XMMHUHM B Pa3BUTUH COBPEMEHHOTO €CTECTBO3HAHMS, €€ 3HAYCHUE NJIis
PO eCCHOHATBHON JIEATETLHOCTH;

— o0ecneunThb BBITIIOJTHEHUE 00yUYaroIUMHCS J1a00paTOPHOTO MpaKTUKyMa,
UJUTFOCTPHUPYIOIIETO CYITHOCTh U METOJIBI XUMHUH;

— TMPUBHUTH OOYYAIOIIMMCS HABBIKM TPAaMOTHOTO M PAlMOHAIBHOTO O(opMiIeHUs
BBITIOJTHEHHBIX YKCIIEPUMEHTAIBHBIX PabO0T B J1a0OpATOPHOM MPAKTUKYyME, 00pabOTKH
pPE3yIbTATOB IKCIIEPUMEHTA.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO JMCHUILIUHE, COOTHECEHHBIX €
IUVIAHUPYEMBIMH Pe3yJIbTATaAaMM 0CBOEHUSI 00pa30BaTeIbHOM MPOrPaMMBbI

N3yuenne naHHOW AMCIMIUIMHBI HANpPaBICHO Ha (OPMUPOBAHHME Yy OOYHYAIOIIUXCS
cienyromient obmenpodeccruonanpuoi komnerenuu (OITK-1.1):
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3 MecT0 IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl
Hucnumnnaa «XuMHUSD» OTHOCHTCS K  00s3aTeNbHOM 4acTu  00pa3oBaTENIbHOM

porpaMMbl OaKajiaBpuara.

4 CTpyKTYypa TMCUMILIMHBI U pacnipee/ieHie ee TPYA0eMKOCTH
(Ha oxHOTO 00y4YaIONIErocsi)

Buj yueOHoii padoThI Beero 3a 1 cemectp

4acoB 4acoB

1. KonrakTHasi padoTa Npu NpoBefAeHNH Y4eOHbIX 3aHATHIA, Bcero (Jlex 51,85 51,85

+ Jla6 + IIp + KCP)

B TOM YHCJIE:

JlexumonHele 3ansitus (Jlex) 17,00 17,00

JlabopaTopHsle 3ausTHS (Jab) 34,00 34,00

ITpaxTrueckue 3ansarus (I1p) - -

ITpoBeneHre KoHCYIbTaIM 110 yueOHo# nucimrmiune (KCP) 0,85 0,85

2. CamocTosiTesibHAsA padoTa, Bcero (CP + xonmpons) 52,85 55,95

B TOM YHCIIE:

CamocrosTenbHas paboTa MpH BEIMOTHEHHN pacdeTHO-rpadudeckoi paboTHl,
THUIIOBOTO pacyeTa, pedeparta, KOHTPOIBHOI pabOTHL, dcce U JIp. — —
CamocTosiTenbHas paboTa IMpH BHITIOJHEHUH KYPCOBOH paboThI (IIpOEKTa) - -
CamocrosTenpHas paboTa IpH MOATOTOBKE K SK3aMEHY 23,7 23,7
CamocrosiTenbHas paboTa MPH MOATOTOBKE K 3a4ETy

[Tpoure BUIBI CAMOCTOSATEIBHOM PAOOTHI (ITOrOTOBKA K JICKIIHAM,

1a00paTOPHBIM, IPAKTHIECKIM 3aHSATHIM) 29,15 29,15
3. KonrakTHasi padoTa npu npoBeIeHNH MPOMEKYTOYHOMH aTTeCTAI[UH,

BCEro 3,3 33
I'pynnoBsle KOHCYJIBTALMK IEPEN AK3aMEHOM U Cl1aua 3K3aMeHa 110

qucnutuinHe (Ko) 3,3 33

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

Oo0mas Tpy10eMKOCTh THCHUILIMHBI B Yacax: 108 108
B TOM 4HCIie B (popMe MPaKTHIECKOH MOITOTOBKH
OO0masi Tpy10eMKOCTh JUCUHMILIMHBI B 324€THBIX eINHUIAX: 3 3




5 Coneprxkanue QU CHUNINHBI

5.1 Copepxanue AUCHUILIMHBI, CTPYKTYPHMPOBaHHOEe MO TemMaM (pa3jeiam) C
yKa3aHUEM OTBEJACHHOI'0 HAa HUX KOJHMYECTBA AKAJAEMHYECKUX YACOB M BHU/I0B y4eOHBIX
3aHATHHI

Bujbl yueoHo#i paGoThl U HX TPYA0EMKOCTh, YAChI
E = KonrakTHas padora npu CamocTosiTeNb-
HanmeHoBanHe 1 colep:kanue pasjiea 3 E NpoBeJAeHUM Y4eOHbIX 3aHATHI Has paboTa
JUCUUILTMHBI (epevyeHb AUIAKTHYECKHX z3 @
% eIMHHUI: PACCMAaTPUBAEMBbIX OATEM, ; 2 BT.M. B §
=S BOIIPOCOB) &z bopme Kon- =
pe & 2 J JP 113 NPaKTHYECKO KCP| CP ©
=Y i TPOJIb 5
2 NOJAr0OTOBKH r.%
1 |PeakupoHHas cIOCOOHOCTH BEIIECTB OIIK-1 | 8,00 | 8,00 0,25 | 8,00 — 24,25
OcHogHble NOHAMUSL U 3AKOHbL CMEXUOMempuU 2,00 | 4,00 0,05 | 1.00 — 7,05
Cmpoenue amoma. Keanmosomexanuuecxkue
npeocmasenenus. [punyunel pacnpedenenus 2,00 | 3,00 0,10 | 3,00 - 8,10
2EKMPOHO8 8 INEKMPOHHOU 000JI0UKe AMOMA..
Ilepuoouueckas cucmema snemenmos /. 1.
Menoeneesa 6 céeme meopuu cmpoeHusl 2,00 0,5 0,05 | 2,00 - 4,55
amoma
Xumuueckas ces3v. 2,00 | 0,5 0,05 | 2,00 4,55
2 | XuMudeckast TepMOJIMHAMUKA Y KHHETHKA OIIK-1 |4,00 | 4,00 0,20 | 4,00 — 12,20
Xumuueckas KuHemuxka 2,00 | 4,00 0,10 | 2,00 — 8,20
DHepeemura XUMu4eckux peaxkyuil. 2,00 - 0,10 | 2,00 — 4,10
3 | XUMHYECKHE CUCTEMBI OIIK-1 | 5,00 (22,00 0,40 | 17,15 — 44,55
Pacmeopwi snexmponumos. Bodopoonwiii 200 | 850 0.20 | 6.00 B 16,70
noxkasamenw
Dnexmpoxumusi 2,00 | 850 0,10 | 6,00 — 16,60
Kopposusa memannos 1,00 | 5,00 0,10 | 515 — 11,25
KypcoBast pabora (poexT) - — — — — — —
[TpomexyTouHas aTrectanus (9K3aMeH): OI1K-1 — — — — 23,7 | 27,00
HNTOI'O no gucuuniuHe: — 17,00 | 34,00 0,85 | 29,15 23,7 108

5.2 Pazgesbl AUCHUIVIMHBI MO BHAAM ayJAUTOPHOH (KOHTAKTHOI) padoThl U
(popmMbI KOHTpOJIS

No No HauMeHoBaMMe Buab1 vy‘leﬁHle DopMBbI TEKYIET0
n/m | cemecTpa paseia IHCUUILIHHBI 3aHsITHI (B Yacax) KoHTpOS
JI JIP 113 yCHeBaeMOCTH
1 1 Peakrmonnas crrocoOHOCTE BEIECTB 8 8 — PT, K, KP
1 XuMHUYecKasi TepMOJIMHAMUKA U KHHETHKA 4 4 — KP, PT
3 1 XUMUYeCKre CUCTEMBI 5 22 — PT, 3JIP, UJ13, KP

'PT—pyGexnoe Tectupopanue, 3JIP — 3ammta maGopaTopusix pabot, K — komtoksuym, KP — konTposbHas pabora, MJI3 —
WHINBHIyalbHOE JOMAIIHEe 3a/[aHue.
8




Buab! yueOHbBIX DopMBbI TEKYIET0

Ne Ne HaumenoBanue ™
n/n | cemecTpa pa3iena JUCHUIIHHBI 3AHATHI (B Hacax) KOHTPOTH 1
JI JIP 113 YCIIeBaeMOCTH
uToro:| 17 34 - -
5.3 JlaGopaTopHbie padoThI
Ne Ne HanmenoBanue Bcero
HaumeHnoBanue j1a00paTopHBIX padoT

n/m | cemecTpa pa3aena JuCHUIIHHBI 4acoB

1 1 PeakmmonHas ciocoOHOCTH BemecTs | Texauka 6e3omacHocTr. Knaccsl HEOpraHUUECKUX 2,0
COEMHEHUH
2 1 OCHOBHEBIE 3aKOHBI XUMHH 2,0
3 1 Crpoenue aroma. X1MUY€ECKas CBSI3b 4,0
4 1 Xumugeckasi TepMOIMHAMUKA U Kunernka XxuMHu4yecKux peaxiuil 4.0
KHHETHKA
5 1 XUMHUECKUE CUCTEMBI IIpuroToBneHue pacTBopa 3aJaHHON KOHIEHTPALUN 4,0
6 1 Bonoponusiii nokasatens. ['uaponus coneit 4,5
7 1 OKHCITUTENbHO-BOCCTAHOBUTENIbHbIE pEaKLIUU 4.0
8 1 lanpBaHWYECKMit A7IeMEHT. P HanpsbKeHUH MEeTauIoB. 4,5
DneKTpoIns3.
9 1 Koppo3ust MeTaiuios. 3amura METaIOB OT KOPPO3UU 5,0
HUTOIO:| 34

6 Ilepeyennb y4eOHO-METOAUYECKOTO 0OecriedeHusl JIsi CAMOCTOSITEIbHOM padoThl
00y4YarOIMXCs M0 AUCHUIINHE
6.1 Buabl camocrositesibHOM padoTsl o0yuarommxcs (CP)

Ne Bcero
Ne cemecTpa HaumeHoBaHMe pa3gesia IMCIUINIIHMHBI Buasr CP
n/n 4acoB
1 1 PeakumoHHas cmocoOHOCTH BEIIECTB KoHcnekTiHpoBaHue MaTepHAIOB 4,00
IToAroToBKa K TECTHPOBAHUIO 4,00
2 1 Xumudeckast TpMOIMHAMHKA ¥ KHHETHKA KoHcnekTupoBaH#e MaTepHaoB,
MOJArOTOBKA K KOHTPOJIbHOM 2,00
pabote
IToaroroBKa K TECTHPOBAHHIO 2,00
3 1 XHUMUYECKUE CUCTEMBI IToaroroBka Kk KOHTPOJIBHOM
pabote 4,00
IMoaroroBka K 3amuTe
nmabopaTopHBIX paboT 7,15
IToaroroBka K TeCTUPOBAHUIO 4,00
BrImorHeHre HHANBUITYaTEHBIX 2.00
JOMAIIHUX 3aJaHui ’
CamocrosTenbHan paboTa Npu NOArOTOBKE K 3K3aMeHY 23,7
UTOro:| 52,85




6.2 MeToanueckne ykazanus (JJis1 CAMOCTOATEIbLHOI padoThI)

J_—[J’Iﬂ CaMOCTOATCIIbHOIO  M3YUYCHHUA  MATCpuaioB 10  AWCHUIINIMHE «XUMHUS»
06yt1a101unec;1 MOI'yT BOCIIOJIB30BATbLCA CICAYIOMMMHU AaBTOPCKUMHU MCTOJHYCCKUMU
YKa3aHHUAMMU:

XamucroBa WM.JI., PykoBoacTtBo mo auch. Xumus [DIEKTPOHHBIN pecypc]: st
OakanaBpoB 1o Hanp. moAr. Arponrkenepus / M.JI. Xanucrosa, JI.A. banamosa, Apocnabib,
OI'BOY BIIO AT'CXA, 2015, 154c¢ // Dnextponnas oudnaumoreka AI'CXA.

7 @OH OLEHOYHBIX CPEACTB /ISl NPOBeIeHHUs TeKYIIeH U MPOMEKYTOYHON aTTeCTAlNH
00y4YarOIMXCS M0 AUCHUIINHE

@®OoHJT OIEHOYHBIX CPEJCTB MO JUCIUIUINHE «XUMHSD» — KOMIUIEKT METOJUYECKUX U
KOHTPOJIBHO HW3MEPUTENbHBIX MaTepHalioB, TMpeAHa3HAUeH J[UId OICHUBAHUS YPOBHS
chopmupoBanHocTu kommeTeHIuu OIIK-1 Ha pa3HbIX cTagusx o0ydeHHs] Ha COOTBETCTBUE
UHANKATOPaM JOCTUKEHUS KOMIIETSHIIUH.

@®OHJ] OLEHOYHBIX CPEICTB BKIIOYAET KOHTPOJIbHBIE MAaTepuaibl A IPOBEACHUS
TEKYILIEr0 KOHTPOJISl yCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTALIMK MO 3aBEPIICHUIO Nepruoaa
00y4eHus.

Texkyuuii KOHTpPOJIb YCHEBAEMOCTH OOECIEUMBAET OICHUBAHME XOJa OCBOCHUS
JTUCIUIUIMHBI U IPOBOJUTHCS B BUJE KOMIBIOTEPHOTO WM OJIAHOYHOTO TECTUPOBAHUS.

[IpoMexyTouyHast arrecTanusi HMMeEET LEJIbl0 ONpEAeNUTh CTeNeHb JOCTHKEHUS
3aIJIaHMPOBAHHBIX PE3YJIbTATOB OOYyYEHHA MO JUCUUIUIMHE 3a ONpPENEICHHBIA Nepuoa
obyuenus (1 cemectp) 1 mpoBoautcs B popme 3k3amena (1 cemectp).

7.1 IlepeyeHb KOMIIETEHIIMHA € YKA3aHHEM 3TAnoB UX GOPMHUPOBAHUA B Mpomecce
ocsoenust OINIOII BO

Ne Jtanbl (pOPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMUPOBAHHOCTH KOMIIETEHM 110
ceMecTpa JUCHHUILIMHAM, IPaKTHKaM B npouecce ocsoennst OINOII BO
OIIK-1 —Cnocoben pewtams munoevle 3a0a4u npopheccuoHanbHOU 0eAmMenbHOCHU HA OCHO8E 3HAHUIL
OCHOGHBIX 3AKOHO08 MAMEMAMUYECKUX U eCINEeCME8EHHBIX HAYK C NPUMEHEHUEeM UHPOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02Ul
1,2,3,4 ‘MaTeMaTI/IKa
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Ne Jtanbl (pOPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMHPOBAHHOCTH KOMIIETEHLM 110

ceMecTpa JUCHHUILIMHAM, IPaKTHKaM B npouecce ocsoennst OINOII BO
1,2,3 | dusznka
1 ‘XI/IMI/ISI
6 | Tuapasmika
5 ‘ TermnorexHuka
2,3 ‘ MaTtepuasioBeJIeHUE ¥ TEXHOJIOTHSI KOHCTPYKIMOHHBIX MaTepUaJioB
3 ‘MeTponoms[, CTaHJIAPTU3ALHUS U CEPTUPUKAIUST
2,3 | Mndopmatnka i (udpoBbIe TEXHOIOTHH
4 Mexanuzaiusi TexHoJgorndeckux nponeccoB B AITK
5 DNIEKTPOTEXHUYECKHUE MATEPHAIIBI
) O3zHakoMUTENbHAS MPAKTUKA (B TOM YUCIIE MOJy4YEeHUE MEPBUYHBIX HABBIKOB HAyYHO-
HCCIICI0BATEIHCKON pabOTHI)
8 ‘ BrimosiHeHne 1 3amuTa BBIMTYCKHOM KBATHM(UKAIMOHHON pabOThI
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7.3 TunoBbie KOHTPOJIbHBIC 3aJaHUA WJIH HHBIC MAaTE¢PHUAJbI, HCOﬁXOI[I/IMbIe AJISA

OLECHKU 3HAHUH, YMEHHH, HABBIKOB, XapaKTepuU3yWIUMX IJTanbl GopMHUpPOBaAHMS
KOMIIETeHIIMI B Mmpouecce 0CBOeHns 00pa3oBaTeIbHOI NPOrpaMMbl

7.3.1 TumnoBble 3aJaHus JJsl NMPOBEAEHUS] TEKYLIEro KOHTPOJSI M PYOe:KHOro

TeCTHPOBAHMS
Ilpumeput 6onpocoes 014 3auiumot 1a60paAmMoOPHLIX paoom:

I.  Yro Takoe pacTtBOpbI?

2. Yro Takoe pactBopuMocTh? Kakas cyiecTByeTr 3aBUCHUMOCTb MEX]Yy H3MEHEHUEM
TEMIIEpaTypbl U PACTBOPUMOCTBHIO TBEPABIX TEI?

3. Yro Takoe nepeHachlleHHbIe pacTBOpbI? Kak ux rotoBsT?

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

5. Kakasg 3aBUCHUMOCTb CYIIECTBYET MEXAY IUIOTHOCTBIO PAacTBOpa M COJIEpPKAHUEM
MacCOBOM J0JIA PACTBOPEHHOTO BellleCTBA?

6. B uéMm oTInuMe KOHIIEHTPUPOBAHHBIX U Pa30aBICHHBIX PAaCTBOPOB?

7.  Kakue criocoObl BRIpaKEHUST KOHIIEHTPALIUK BbI 3HaeTE?

8. Kakas cBs3b MEXIy MOJIIPHOCTBIO U COJEPNKAHUEM MACCOBOM JOJIM PAaCTBOPEHHOTO
BelecTna?

9. Urto Ha3bIBa€TCsI HIOHHBIM MPOU3BEICHIEM BOIbI? UeMy paBHO ero 3HaueHue npu 22°C?

10. C nomo1iplo KakuX Mmoka3arejaeii MOKHO 0XapaKTEpPU30BaTh KUCIOTHOCTD (IIENOYHOCTD)
pactBopa?

11. Kakue BemiecTBa Ha3pIBalOTCA UHAMKAaTOpaMu? UTO Ha3bIBAE€TCS MHTEPBAJIOM MEPEX0a
WHJUKaTopa?

12. Onpenenuth KOHIIEHTPALIMIO HMOHOB BOJAOPOJA W TUApOKCWiIa B pacTBope: a) pH
KoTOporo paseH 6,2; 6) pOH kotoporo paBeH 5. YKaXuTe cpey pacTBopa.

13. BbluuCIUTh KOHLEHTpauuio HOHOB Bojopoaa u pH mmsa 0,5 monspHoro pactBopa
COJISITHOM KHUCIOTBI, €CIU Ka)yIasicsl CTENEHb NMCCOLMALIMU COJISTHOW KUCIOTBI B 3TOM
pactBope 85%. Otsert: 0,425 monw/i; 0,37.

14. Yto Ha3pIBaeTCA THAPOJIU30M coyieii? B kakux ciydasx Mmpu ruapoiu3e o0pasyroTcs: a)
KHcIble conin; 0) ocHOBHbIE conu? TlosicHuTe Ha mpUMepax.

15. Hamwucatb MOJEKyIsIpHbIE U MOJIEKYJISIPHO-MOHHBIE YpPAaBHEHUS PEaKLUMi TUAPOIU3a
cinenyromux coneit: Na,SO4; NaCN; KCl; NHyNOs; Fey(SO,)s; KsPO,; CH3;COONa.
KakoBa peakiusi cpeqibl pacTBOpa B KaXJ10M cirydae?

16. Uro HazwpiBaercs OydepHbiM pactBopom? [loscHuTe MexaHnu3M OydepHOro aeicTBHS Ha
nmpuMepax aMMHAYHOTO U alleTaTHOTo Oy(depoB.

17. TloHATHS CTETICHW OKHCJICHHS M BaJCHTHOCTH JIEMEHTA.

18. Kakme peakuuu Ha3bIBAIOTCS OKUCIUTEIIbHO-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.

Baxneinmue BemecTBa OKHUCIMTEIW M BOCCTAaHOBHTEIU. BemecrBa ¢ OKUCIUTEIBHO-
BOCCTAaHOBHUTEJILHON JBOMCTBEHHOCTBIO.

[Ipouecchl OKHUCIEHUS M BOCCTAaHOBJIEHHUS. OJEKTPOHHBIE M AJIEKTPOHHO-MOHHBIE
YPaBHEHHUSI MPOLIECCOB OKUCIICHUS U BOCCTAHOBJICHUS.

[TocnenoBaTenbHOCTh COCTABICHUS YPABHEHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuui.

[ToHsITHE APNEKTPOJHOTO U OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO OTEHIIMAJIA BEIIECTB.
OJ1C peakiuu. HanpaBieHrne OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIIUH.

Kak U3MEHSI0TCS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB B Mpeeiax
nepuoja, rpymisl nepuoauyeckoit cucremsl .M. Menneneea?

Kak onpenenuts MOJISIpHBIE MAacCChl SKBUBAJICHTOB OKUCIIUTEISI 1 BOCCTAHOBUTES?

Uto Ha3bIBaETCA JIECKTPOHBIM MMOTCHITMATIOM MeTaiia?

Kakwue snexTpoaHbie TOTEHIIUAIBI Ha3bIBAIOTCS CTaHAApTHRIMU? Kak ux onpeaensitor?
Ypasuenue HepHcra.

Kakue ycTpoiicTBa Ha3bIBAIOTCS TajbBaHUYECKMMU djieMeHTamu? Kakoil siekTpon B
TaIbBAHUYECKOM DJIEMEHTE SIBIISICTCS KaTOA0M, aHOAOM?

Kak cocTaBUTh cxe€My rajJbBaHUYECKOTO 3JeMEeHTa U BRIYUCIUTh DJIC raibBAHMYECKOTO
sjemMeHTa’?

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

K xakomy BUIy KOpPpO3UH OTHOCUTCSA OOpa30BaHHE HA MOBEPXHOCTH MU €€ OKCHaa
[IPY Harpe€BaHUU U prkaBUMHA Ha BO3yxe?

Kakue meTaniasl B MUKpOTaThBAHUYECKUX 3JIEMEHTAaX (Tapax) Ha3bIBAIOTCS aHOIHBIMU U
KaTOIHBIMH ?

Kakoe >xene30 koppo3upyeT ObICTpee — Haxos1eecs: B KOHTAKTe ¢ 0JI0BOM WU MeJIbio?
OtBeT 000CHYMTE.

Kak mporekaer koppo3usi B cllydyae TMOBPEXKJCHUS IMOBEPXHOCTHOTO  CIIOA
OIIMHKOBAHHOTO ¥ HUKEJIUPOBAHHOIO )KeJie3a MPU UX KOHTAKTE C BOJOU?

CnocoOblI 3alUThl METAIIOB OT KOPPO3UH, UX CYIIHOCTb.

[IpoTekTOpHAs M KaTO/IHAS 3alIUTa METAUIOB OT KOPPO3UH, MOSICHUTh HA TPUMEPAX.

Ilpumepovr mecmoguvix 3a0anuii 0131 NPOBeOCHUA MEKYULe20 KOHMPOJIA U PYDeIHCHO20

mecmupoeanusn:

3apanme 1  CkonbKO TpaMMOB HUTpATa Kajausi HY>KHO ISl mpurotoBieHus 250 T 6%-Horo

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

3apanme 2 Maccosas nost (%) cynbdara Kanusi B pacTBOpe, MOJy4eHHOM U3 220 M1 BOABI

u 30 r K,SO,, paBHa:
a) 12 %; 6) 14 %; B) 18 %.
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3aganue 3 [Ipu 00pa30BaHMH raIbBAHHYECKOTO AIEMEHTA C UCTIOJIb30BaHUEM HUKEIIEBOTO
AJICKTPOJa B KAY€CTBE aHO/a, KATOJAOM MOXKET OBITb. ..
a) Cu; 0) Fe; B) Zn.
3ananmne 4 [Ipu 0Opa3oBaHMM TraIbBAHMYECKOTO AIEMEHTa C UCTIOIb30BaHUEM ITUHKOBOTO
AJIEKTPOJa B KAU€CTBE aHO/a, KATOJAOM MOXKET OBITb. ..
a) Al; 6) Cu; B) Ca.
3apanue S [Ipu 0Opa30BaHMH rAIbBAHHYECKOTO AIEMEHTA C UCTIOIB30BAHUEM KEJIC3HOTO
AJICKTPOJIa B KAYECTBE aHO/1a, KaTOJIOM MOXKET OBITh. .. a) Zn; 6) Ni; B) Al.
3aganne 6 Y10 oOpasyeTrcs Ha KaTOJIe U aHOJIE MPH AIEKTpoJin3e 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. Hykinonsl, ux xapakrepuctuka. CBs3b
4ycia HYKJIOHOB C MTOJIOKEHUEM 3JIEMEHTA B IEPUOANYECKON CUCTEME.
2. N3oTomnbl 1 n306apsl. [losicHUTh Ha ipuMepe.
3. KBanToBas teopus [Inanka. YpaBHenue DWHIITENHHA.
4. YpaBuenue Jlyu ne bpoiins, ero 3HaueHue.
5. OCHOBHBIE TOJOXEHUS BOJHOBOW MEXaHHKU: KOPIIYCKYJISIPHO-BOJHOBOM Jyajiu3M,
npuHUUI HeomnpenaenéHHoctu I'eitzenOepra, ypaBHenue IllpenuHrepa, ero TpakTOBKa H
Ha3HauYCHHUE.
6. KBantoBbIe uncia, ux GU3N4eCKuil CMBICIT U 3HAYCHHE.
7. IlonsiTue 00 3JIEKTPOHHOM 00JIaKe KBAHTOBO-MEXAHHUYECKON MOJENH AJIEKTPOHA, (HOPMBI
AJIIEKTPOHHBIX 00JIAKOB.
8. IlpuHIunbl pacnpeneieHus] AJIEKTPOHOB B 3JIEKTPOHHOM 000JI0UKE aTOMOB: MPUHLIHUIL
«3amnpeta» [laynu, mpuHIMI HauMeHbIIEW sHepruu, npaBwio XyHnaa (['yHma), mpaBuio
Kneukosckoro.
9. DnexTpoHHbIE U rpaduueckre GopMyibl CTPYKTYp aToMOB. [IpuBecTu mpumepsl.
10. KonuyecTBEHHbIE XapaKTEPUCTUKU HEUTPAIbHBIX AaTOMOB, COCTOSIHUE AaTOMOB B
MOJIEKYJIE: SHEPTUsl NOHU3ALMH, SHEPTUS CPOJICTBA K AJIEKTPOHY, NIEKTPOOTPULATENBHOCTD.
@DakTOophl, BAUAIONINE HA UX BEIUYHHBL. 3aKOHOMEPHOCTH MX M3MEHEHHUS B MEPUOIUYECKON
cucteme /.M. Menneneena.
I1. Crpykrypa mnepuogmueckoil cucrtembl J[[.M. MenaeneeBa: mnepuoabl W TPYNIIbI,
NOATrpYNIbl 31eMEHTOB. OOBSICHUTE YUCIO CTPYKTYPHBIX COCTABJISIOIIUX CUCTEMBI C TOUKU
3pEHHUSI CTPOEHUSI AaTOMOB.
12. Tlepuoanueckuii 3aK0H U nepuoaudeckas cuctema sneMentoB J[.M. MenzaeneeBa B cBere
TEOPHUH CTPOEHUS aTOMOB. PU3NUECKUI CMBICIT IEPUOTUYECKOTO 3aKOHA.
13. 3akOHOMEpPHOCTH HM3MEHEHHsSI CBOMCTB B IMEPUOAUYECKON CUCTEME C TOYKH 3pPEHUS
CTPOEHMS aTOMOB. BTOpHYHast NEpUOIUYHOCTE.
14. ®usnueckuil cMBICI HOMEpAa NEPUOJA U TPYNIbl ¢ TOYKH 3PEHHS CTPOEHUS aTOMOB.
Jlenenue rpynmnsl Ha MOATPYIIIIBL.
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15. CewmeiictBa s-, p-, d-, f-aemMeHTOB, pacmnofiokeHHe uX B mepuogudeckon cucreme J[.U.
Menneneesa.

16. ITapameTpbl XMMHUYECKOW CBSI3M: JUIMHA CBSI3M, DHEPIUS CBS3HM, MNOJSIPHOCThH CBSI3H,
KPAaTHOCTh CBSI3H.

17. Meton BanentHbix cBs3eid (BC). OOpazoBanue Xumuuyeckoil cBsi3u. KadecTBeHHBIM
aHaMM3 pacyéTa M3MEHEHUs TMOTEHIIMATbHON SHEPTHH CUCTEMBI NPHU COJMIKEHUU aTOMOB
BOJIOPO/IA.

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

19. Tumbl XUMUYECKOHN CBSI3U: G- U M-CBsI3U. [JOHOPHO-aKIENITOPHBIA MEXaHU3M 00pa30BaHUS
KOBAJIEHTHOM CBsi3U. Onpeaenenre BaieHTHOCTH 1o Mmetoay BC.

20. SBneHue ruOpUAM3AIMN AJIEKTPOHHBIX OOJAKOB, TUMBI THOPUAU3AIMU M TEOMETPUS
MOJIEKYIL.

21. IonsspHOCTHh KOBaJIEHTHOU CBS3U. J(UMonbHBIA MOMEHT. D PEeKTUBHBIEC 3apsiibl AaTOMOB H
MoJekyJ. [TonsipHbie u HenosspHble MOJIEKYJIbl. loHHas cBsA3b. CBONMCTBA HOHHOM CBSI3U.

22. MexmonekynasipHoe  B3auMojeiicTBue.  OpUEHTALMOHHOE, HHIYKIHOHHOE U
JTACTIEPCUOHHOE B3aUMO/ICHCTBUE.

23. Bonopoanas cBsi3b. buonornueckas poyib BOIOPOAHON CBSA3U. XapaKTEPUCTUKA BEIIECTB
C Pa3JIMYHBIM THUIIOM XUMUYECKOUN CBS3U.

24. MeTamindeckasi CBA3b.

Ilpumeput 3a0au kK ayoumopHvim KOHMPOIAbHBIM PAdOmMam

Ilpumepl. BeraucauTs MOJISIPHOCTD, HOPMAJIBHOCTD, MOJISUIBHOCTB U TUTP 20%-r0 pacTBopa
cynbdara sxernesa (II), mwoTHOCTH KOTOpOro p = 1,21 r/em’.

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

Ilpumep3. Bo CKOJIBKO pa3 yBEJIMYUTCS CKOPOCTh TOMOT€HHOM peaKiuu

A+2B = AB, npu yBeIu4YeHUU KOHLEHTPAlMM 000X UCXOIHBIX BEIIECTB B JBa pa3a?
Ilpumep 4. Bo ckonbKO pa3 cleayeT YBeIWYUTh KOHIIEHTpalrio okcuaa yrineposaa (1) B
cucteMe 2CO = CO, + C, 9T0o0OBI CKOPOCTh PEAKIINH YBEIUUUIIACh B 4 pa3a’?

Ilpumep 5. Bo cxonbko pa3 yBenu4IuTcs ckopocth peakiuu 2C + O, = 2CO

IpHU YBEJIMYECHHUH MAPLUUATIBHOTO JABJIEHUs KUciaopoaa B 3 paza?

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

Ilpumep 7. B cucteme CO + Cl, =COCI, ycTaHOBUTH CIEAYIOIINE PABHOBECHBIC
koHuentpauuu: [Cl,;] = 0,3 mons/n, [CO] = 0,2 mons/n1, [COC1,] = 1,2 Monb/1. Berauciuthb
KOHCTaHTY PaBHOBECHS CHCTEM U HavyaJlbHbIE (MCXOHbIEC) KOHIIEHTPALMU XJI0pa U OKCHA
yriepoaa (II). @ocrena (COC1,) B UCXOHOM cMECH HE OBLIO.
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Ilpumep 8. Beiunciiute pH pacTBopa, KOHIEHTpALMS KATHOHOB BOJIOPOIa B KOTOPOM
cocrasnster 5,2*10° monb/1.

Ilpumep 9.BpruncnuTe KOHIEHTPALUIO KATHOHOB BOJAOPO/IA U THAPOKCHUI-AaHUOHOB B
pactBope, eciiu ero pH = 8,3.

Ilpumep10. Beruncnute pH pacTBopa ruapokcuia Kanusi KOHIeHTpanuen 2,4* 10 Moms/m.
Ilpumep 11. Boruucnure pH 0,1 M pacTBOpa yKCYyCHOW KHUCITOTHI.

Ilpumep12. Hanuivte XuMUYECKyI0 GOpMyITy TOM M3 Ha3BaHHBIX COJIEH, B BOJHOM
pacTBope KoTopoit peHondTanenH OeciBeTeH: Cyab(UT HATPUS, XJIOPU] aMMOHHUS, KapOOHAT
KaJINAsL, THAHWU]T KaJIHsL.

Ilpumep 13. Beraucnute KOHCTAHTY THIPOIU3a KapOoHATa HATPHS IO TIEPBOM CTYIICHHU.
Ilpumep 14. Beruucnure creneHs ruipoinsa nuanuga Hatpus B 0,1 M pactBope.

Ilpumep 15. CoctaBUTh YpaBHEHHE PEAKIIUH IO CXEME:

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

Ilpumep 16. Boruncnute 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. BorunucnuredJCnisipeakuyin

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

Ilpumep 19. BprauciuTh 3JEKTPOAHBIA MOTEHIHAT MIEKTPOAA U3 METAIIMYECKOTO IMHKA,
norpy>kerHoro B 0,03 M pacTBop HUTpaTa IIMHKAa.

Ilpumep 20. BEIYucnuTh 3J€KTPOIHBIN MOTEHIUAI IIATUHOBOTO 3JIEKTPOJA, HOTPY>KEHHOTO
B pacTBOp, coaepskamuid xiopus xxenesa (II) ¢ konnentparueit 0,01 M u xjaopun xenesa
(ITI) ¢ xonmnenTparnueit 0,02 M.

Ilpumep 21. BeIYuCIUTh 3JIEKTPOIHBIN MOTEHIUAN TIATUHOBOTO 3JIEKTPOJA, HOTPY>KEHHOTO
B pacTBop, conep:xamuid 0,01M xnopuaa mapraunua (II), 0,02 M nepmanranara kanusi u

pH =4.

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

Ilpumep 23. I'anbBaHNYECKUN 3JIEMEHT COCTOUT U3 METAINTIMYECKOTO LIMHKA, IOTPY>KEHHOTO B
0,1 M pacTtBop HUTpaTa IIUHKA, U METAJUTMYECKOTO cepedpa, morpyxkeraHoro B 0,01 M
pacTtBop HUTpara cepedpa. Beruncnute I/]C snemenTa, HanucaTh ypaBHEHUS 3JIEKTPOIHBIX
MPOLIECCOB, COCTABUTH CXEMY AJIEMEHTA.

Ilpumep 24.1"aibBaHUYECKUI 3JIEMEHT COCTOUT U3 AJIEKTPOJOB OJHOTO U TOTO K€ MEeTajia —
MarHus, MEKTPOJIUTHI — PACTBOP Cyib(hara Maruus pasHbix KoHIeHTparui — 0,1 M u 0,001
M. Boruucnuts 3/]C raapBaHMUeCcKOro 3JIEMEHTA, HAMKCATh YPABHEHUS JIEKTPOIHBIX
MPOLIECCOB, COCTABUTH CXEMY AJIEMEHTA.

Ilpumep 25. T'aIbBaHUYECKUN 3JIEMEHT COCTOUT U3 MOJIYIIEMEHTOB CIIEIYIOIIErO COCTaBa:
1) sanextposnut: KMnQOy4, H,SO,4, MnSO,; maTepuan siekTpo/ia — IiiaTuHa,

2) anextposiut: FeSOy, Fe,)(SO4);; MaTtepual aiaekTpojia — riaTuHa.
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Boruncnute 9/]C ranbBaHMYECKOTrO 3J1€MEHTa B CTAHAAPTHBIX YCIOBUSX, HAITUCATh
YpaBHEHHUSI 3JIEKTPOJHBIX MPOLECCOB, COCTABUTH CXEMY JIEMEHTA; BBIUUCIUTH KOHCTAHTY
pPaBHOBECHS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakliuy, IPOTEKAOIIEN B ’TOM 3JIEMEHTE.
Ilpumep 26.Kaxas u3 peakuuii OyJ1eT OCYILIECTBIISTHCS B TAIbBAHUYECKOM 3JIEMEHTE:

Hg + 2FeCl;«»2FeCl, + HgCl,?

Bd1l O®2 B2 Ol

Ilpumep 27. CocTaBuTh ypaBHEHUS IIPOLECCOB, MPOTEKAIOIINX MPH 3JIEKTPOIN3E BOJIHOTO
pacTBopa XJI0pHia MM C UHEPTHBIMU JIEKTPOAAMHU.

Ilpumep 28. CocTaBuTh YpaBHEHUS MPOLIECCOB, MPOTEKAOIIUX MPH JICKTPOJIN3E BOJHOTO
pacTBOpa XJIOpuJa MEJId C MEJHBIM aHOJIOM.

Ilpumep 29. CoctaBuTh YpaBHEHHUS MPOIIECCOB, MPOTEKAIOIIUX MPH JICKTPOJIN3€E BOJIHOTO
pacTBopa cynb(dara Kanusi ¢ MHEPTHBIMH 3JIEKTPOJIaMU. BRIUUCINTS MacCy pa3ioKHUBIICHCS
BOJIbl U 00BEM BBIICIMBIINUXCS KUCIOPO/a U BOAopoAa (YCIOBUSI HOPMAJIbHbIE) pU
MPOITyCKaHUU TOKa cuiioi 8A B TeueHue 1,5 dyacos.

Ilpumep 30. CoctaBuTh YpaBHEHHUS MPOIIECCOB, MPOTEKAIOIIUX MPH JICKTPOJIN3E BOIHOTO
pacTBOpa HUTpara cepedpa ¢ MHEPTHBIMU 3JIeKTpoaaMu. Kakol cuiibl TOK J10JIKEH ObITh
WCIIOJIB30BaH JIJIsl TOTO, YTOOBI BBIACIUTH U3 PacTBOpa coitu cepedpo maccoit 10,8 r3a 6
MUHYT?

Ilpumep 31. XKene3o HaXOUTCS B KOHTAKTE ¢ Mebt0. Kakoit u3 MeTauioB OyIeT OKUCIATHCS
IIPU KOPPO3HH, €CITH 3Ta Mapa MeTaJlIoB nomajet B kuciyro cpexy (HCI)? [daiite cxemy
00pa3yronierocs Mpu 3TOM rajlbBaHUUECKOTr0 3JIeMeHTa, paccuntaiite 3/[C, Hanumure
ypaBHEHUS JIEKTPOJAHBIX MPOLIECCOB B MOHHOM BHJIE, COCTAaBbTE HOHHOE U MOJIEKYJISIPHOE
YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUU MPU pabOTe TaHHOTO
KOPPO3MOHHOTO raJIbBAHMYECKOIO AJIEMEHTA.

Ilpumep 32. AMOMUHHI HAXOJUTCS B KOHTAKTE C JKEJIE30M B CPeJie HEUTPAIbHOTO
anektponuta (NaCl). CoctaBbTe cXeMy rajJbBaHHUYECKOTO dJIEMEHTa, 00pa3yroIerocs npu
stoM. PaccunTaiite 3IC 1 usmenenue ceoboanou sneprun ['mb6ca B cTaHAapTHHIX
ycnoBusix (AG°298) nins storo anemenTa. CKOIbKO IpaMMOB METallJIa OKUCTUTCS 3a 55 ¢
paboTHI ATOTO IIEMEHTA, JTAIOIIETO TOK CHIION 6 A.

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

Ilpumepvt munogvlix uHOUBUOYATLHHIX OOMAUIHUX 3A0AHUTL
Ilpumep1. BeraucauTe MOJISIPHOCTD, HOPMAJIBHOCTh, MOJISUIBHOCTB U TUTP 20%-r0 pacTBopa
3
cynbdarta xenesa (I1), moTHocTs KOTOpOTO p = 1,21 T/CMm”.

Ipumep?. Jlo xakoro 06bEMa HyX)HO pa36aBuTh 15 M’ 14%-HOro pacTBOpa HUTPATA KAIIHS
3
mI0THOCTHIO 1,09 r/cM”, uT00BI momyuuTh 0,5 H. pacTBOpa
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7.3.2 TunoBblie 3a1aHus 1/ IPOBeIeHHUs MPOMEKYTOYHOM aTTecTanuu (3a4era)

Komnemenyuu:
OIIK-1 — CrmocoGeH pemiath TUMOBBIE 33a4ul MPO(EecCHOHANBHON JESITENTbHOCTH Ha

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

10.
11.

12.

BOI’lpOCbl K IK3ameny.

OcCHOBHbBIE TIOHSITUSL W 3aKOHbl XUMHHU. Moib, MOJSpHas Macca, XUMUYECKHM
SKBUBAJIEHT, MOJIIpHAs Macca SKBUBAJIECHTA. 3aKOHbl XHWMHUU: COXPAHEHUS MAacChl,
IIOCTOSIHCTBA COCTaBa, YKBUBAJIEHTOB, 3aKOH ABOTaapo.

CoBpeMeHHast Teopusi CTpoeHus aroma. KBanToBble uymcia. DU3NUECKUN CMBICI
KBAaHTOBBIX YUCEN C TOYKH 3PEHUSI CTPOEHUS aTOMa, UX B3aNUMOCBSI3b.
[TpyHIMOBI 3aMOMHEHHUs] aTOMHBIX OpOUTajieil 3JeKTpOHAMM: MPUHLMI HaWMEHbIIEH
sHepruu, npaBwio KieukoBckoro, npunuun [laymum, npaBwio XyHaa, «mIpoBai»
DIEKTPOHOB.
[Tepuonnueckuii 3akoH J[.M1. MenneneeBa — OCHOBHOM 3aKOH XUMHH, CBSI3b €r0 CO
CTPOEHUEM aTOMOB. XapakTep U MPUYMHA U3MEHEHHUSI CBOKCTB DJIEMEHTOB B ITIEPUOJAX U
[JIaBHBIX MTOATPYIIIAX B IEPUOJAUYECKON CHCTEME DJIEMEHTOB.
S-, p-, d-, f-cemeiicTBa XUMHUYECKUX 3JIEMEHTOB U MX PACIOIOKEHUE B MEPUOTNYECKOU
cucreme /.M. Menneneesa. Pazobpath Ha mpumepax CTpOEHHE X BaJICHTHBIX YPOBHEU
AJIIEKTPOHHBIX 000JIOYEK.
[lonarue 00  SHepruM  HMOHMW3ALMM, DSHEPrUUM  CPOJACTBA K  DIEKTPOHY,
AIEKTPOOTPULATENBHOCTH. Kakue CBOMCTBAa aTOMOB OHH XapaKTEPU3YIOT.
KoBanentnasi, noHHas1, BOJIOPOJHAs, METAUINYECKAs] XUMUYECKHUE CBsI3U (pa3o0paTh Ha
npuMepax).
CBoiicTBa KOBaJEHTHOM  CBSI3M: DJHEPrus, JUIMHA, KpaTHOCTb, IOJSPHOCT,
HaIIPaBJIEHHOCTh, HACBIIIAEMOCTb.
KoBaneHnTHass xumuueckas CBfA3b, YCIOBUS €€ OOpa3oBaHHUs MO METOJY BaJIEHTHBIX
cBsa3eil. MexaHu3mbl 00pa30BaHUsl KOBAJICHTHBIX CBSI3€M: OOMEHHBIA, JOHOPHO-
akLenTopHeli. Curma - v I - CBA3M, NOSICHUTH HA IPUMEpPaXx.
THUIBI MEKMOJIEKYIJISIPHOTO B3aUMOJICUCTBHS.
Xumnueckass KuHETHKa. CKOpPOCTb XMMHYECKOM peakluH, EeAUHUIbI HU3MEpPEHUs,
@aKTOpHI, BIUSAIONIME HA CKOPOCTh XMMUYECKON peaklnH. 3aKOH JEUCTBYIOIINX MaceC -
OCHOBHOM 3aKOH XMMHUYECKON KMHETUKN. KOHCTaHTa CKOPOCTH PEAKLINN.
Bnusaue TemmepaTypbl Ha CKOpPOCTh XUMHMuUeckux peakiuii. [IpaBuno Baut-I'odda,
TeMIepaTypHblii KOdQPHUIIMEHT peakuuu. DHEPrusl aKTUBAIMM XUMHUYECKUX PEaKIIH.
VYpaBHeHnue Appenuyca.
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13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

28.
29.

Xumuueckoe paBHoBecue. Ilpm3Hakm  xumuyeckoro paHoBecus. KoHcranTa
paBHOBecHs. CMeEIIEHNE PAaBHOBECHs IMPU WU3MEHEHUM KOHLEHTpALUU, TEMIEpaTyphl,
nasnenusd. [Ipunnun Jle-lllatense, pa3odpatk Ha IpuMepax.
Tepmonunamuueckass cucrema. (OCHOBHBIE  TEPMOJMHAMHYECKHE  IapaMeTphl:
BHYTPEHHSIS SHEPI U, SHTAIIBIINS, SHTponus, 3Heprusa [ mdb0ca, sueprus I enpMmronpla.
[lepBbIii 3akOH TepMOAMHAMHKHU. [IpuimokeHue 5TOro 3akoHa K H300apHBIM U
M30XOPHBIM IIPOLIECCaM.
Tepmoxumus. Temnossle 3ddexTst peakiuil. 3akoH ['ecca u ero crneacTBus.
TepMoxummueckue ypapaenns. Pacuer AH 5., AS ° o AGO o
Knaccudukanuus 1ucnepcHbIX CUCTEM MO CTENEHU AUCTIEPCHOCTH.
Wctunubie pacTBOphl. TepMoauHaMuKa mpoieccoB pacTBopeHus. CrocoObl BEIPAKEHUS
KOHIIEHTPALlUA PaCTBOPOB.
PactBOpbl anexktponuToB. Teopus 3IIEKTPONUTHYECKOW auccouuanuu. ['maparanus
nOHOB. CUJIbHBIE U c1a0ble 3JIEKTPOIUTHIL.
PactBopsl cnalbix anekTponutoB. Ctynenuyatas aucconuanus. CTeneHb U KOHCTaHTa
JUCCOLIMAIIMN  CNA0BIX ANEKTpoNUTOB. OT Kakux (PaKTOpoB OHHM 3aBHUCIT? 3aKOH
pasbaBnenust OcTBaibia.
DIIEKTPOJIMTHYECKAs AUCCOUranus Boabl. loHHOE mpou3BeaeHre Bobl. BomopoaHbIii
U TUIpOKCHIBHBIN nokazatenb pH u pOH. BydepHbie pacTBOpHI.
I'mpponmus conent. Tumnbl rugposnm3a. KoHcTaHTa, cTENEeHb T'MAPOIU3a, B3aUMOCBS3b
Mexay HUMHU. CTyleH4YaTblid TUAPOIIH3.
OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakinu. [loHsATHE CTEeNeHN OKHUCIIEHHsS aToMa B
Monekyie. IIponeccel okucnenus u BoccraHoBieHus. [IpuBeauTe npumepsl BEIIECTB
OKHCIIUTENIEN U BOCCTAHOBUTEIIEH.
MexaHn3M BO3HHMKHOBEHHsI S3JIEKTPOAHOIO TMOTEHIMAJa HAa TpaHULE paszena:
MTOBEPXHOCTh METAJNIa- PACTBOP AJIEKTpoauTa. Y paBHenue HepHcra.
CraHapTHBIN BOJIOPOIHBIN 3JIEKTPO. P HanpspKeHU MeTaioB.
lanbBannueckuit snement. DJIC rampBaHmdeckoro siemeHTa. KoHIEeHTpalnOHHBIN
rajJbBaHUYECKUH JIEMEHT.
DIEKTPOIN3 pacTBOPOB U paciiaBoB. IIpoliecchl, mpoTeKarone Ha KaToAe U aHOJE.
[Tpumepsl. 3akonbl Dapajes.
Bunbl koppo3un MeETaoB.
DNEKTPOXUMHUYECKAsi  KOppo3usl. YpaBHEHUS  pEaKlMil, MOpoTEeKaloUuMX MOpH
rajibBaHOKOppo3uu. Pa3obpats Ha npumepax.

30. CnocoObl 3alIUTHI METAJUIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus 0,11 npoeedeHus IK3IAMeHa:

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

MOJIIPHOCTDb, HOPMAJIbHOCTD U TUTP paCTBOpPA.
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Ilpumep 2. Xpom HaxoAuTCsi B KOHTakTe ¢ cepebpom. Kakoil n3 metamioB Oyner
OKUCTIAThCS TIpu Koppo3uu B kucion cpene (HC1)? Hamumure ypaBHEHUS IJIEKTPOIHBIX
mporeccoB (B HMOHHOM BHJI€) U COCTaBbTE€ CXEMy OOpa3yloIIerocs KOPPO3HMOHHOTO
rajabBaHUYECKOrO 3JIEMEHTA.

Ilpumep 3. Cuctema 2CO + O, 2CO; + Q HaxoauTCs B COCTOSAHUM paBHOBecHs. Bo
CKOJIbKO pa3 HM3MEHHUTCS CKOPOCTh pEaKUWMu MpH YBEIWYEHHH KOHILIEHTpPAIMM OKCHAA
yriepoaa(Il) B 4 paza?

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

raza: 2CO + O, « 2C0O, + Q?

Ilpumep 5. Hanmmcate ypaBHEHHE NPOLIECCOB 3JIEKTPOJIM3a BOJHBIX PACTBOPOB COJIEH:
xnopuna meau (II), cynedara anroMuHNS C YTOJIBHBIMU JIEKTPOIAMH.

Ilpumep 6. TanpbBaHMYECKUH DIIEMEHT COCTOMT U3 CEPeOpPSHOTO AJIEKTPOa,
norpykénHoro B 1 M pactBop HuTpaTta cepeOpa M CTaHIapTHOIO BOJOPOJHOIO 3JIEKTPOAA.
Beruucnute DJIC sneMeHTa, HanuMcath ypaBHEHHUS 3JIEKTPOAHBIX MPOLECCOB U CyMMapHOU
peaKIuu, IPOUCXOAsIIen Mpu paboTe ANeMeHTa.

Ilpumep 7. CocTaBbTe ypaBHEHHE THAPOJIW3a M PaCCUMTANTE KOHCTAHTY THAPOIU3a
(Kr) BogHoro pacrtsopa xinopuaa ammonus. Ky(NH,OH) = 2* 10°.

Ilpumep 8. Bo CKOJIBKO pa3 yBEIUYHUTCS CKOPOCTh XMMHUYECKOW PpEAKIUHU, €Clu
MOBBICUTH TEMIIEpaTypy peakunoHHoM cmecu Ha 30°? TemneparypHblii kodhpUIeHT paBeH
3.

IIpumep 9.1lpu >nexkTponuse paciiaBa XJopuaa HaTpHs B TEYEHHE 5 4acOB Ha KaToOJe
BBIICNWIIOCH 3,6 T Metayima. OnpenenuTh CUIy TOKa M 00bEM XJIOpa HpU HOPMAJbHBIX
YCIIOBHUSX.

Ilpumep 10. 1luHk HAXOOUTCA B KOHTaKkTe ¢ HHKeiaeM. Kakoit u3 snemeHTOB Oyner
OKHUCIISTBhCS TIpu Kopposun B kucioii cpene (HCl)? Hamummre ypaBHEHHE AIIEKTPOIHBIX
npoueccoB (B MOHHOM BHJI€) M COCTaBbTE CXEMY OOpa3yoIIErocss KOPPO3MOHHOIO
raJlbBAaHMYECKOIO AJIEMEHTA.

7.4 Meroauyeckue MaTepuaJbl, ONpeAesiOIIMe NPoUeAypPbl OLCHUBAHUS
3HAHUM, YMEHHH, HABBIKOB, XapPaKTePHU3YyOLIUX 3Tanbl (OPMHUPOBAHUS KOMIIETCH UM

KOHTpOJ'IL OCBOCHHMS JMCUMIUIMHBI M OIICHKAa 3HAaHMU 06yqa}0mﬂxc;1 Ha 3J3K3aMCHC
IMPpOU3BOAUTCA B COOTBCTCTBHU C Ilonoxxenuem o INPOBCACHUNU TCKYLICTO KOHTPOJA
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yCHEBAEMOCTH U TPOMEKYTOYHOM arrectanuu OOydaloIIUMXcs 10 00pa30BaTeIbHBIM
porpaMMam BBICIIETO 0Opa30BaHMsL.

TecToBble 3a1aHus

Kpumepuu oyenku 3nanuii 00yuaroumuxca npu npoeeodeHuu mecmuposanusi:

O1eHKa «omauyHo» BBICTABIIACTCS MPH YCIOBUU MPABUIBHOTO OTBETA O0YYAIOMIETOCS
He MeHee 4eM 85 % TeCTOBBIX 3aJjaHUMN.

O11eHKa «X0pouto» BBICTABIISICTCS TIPH YCIOBUH MPABWIBHOTO OTBETa 00YyYaromerocs
He MeHee yeM 70 % TeCcTOBBIX 3aJaHuM.

OrneHKa «y0o6nemeopumebHo» BBHICTABIACTCS TPH YCIOBUU TMPABWIBHOTO OTBETA
oOyuarorierocst He MeHee 51 % TecTOBBIX 3a/1aHUiA.

O11eHKa «Hey006/1emeopumenbHo) BHICTABISETCS MPU YCIOBUHU MPABHIBHOTO OTBETA
oOyuarornierocst MeHee yem Ha 50 % TeCcTOBBIX 3a/aHUMH.

JK3aMeH

Kpumepuu ouenuganusn sxk3zamena:

OueHka «omauuno)» BbICTABISIETCS O0ydarolieMycs, MOKa3aBlIeMY BCECTOPOHHHUE,
CUCTEMATU3UPOBAHHbIE, TITyOOKHE 3HAHUS BOMPOCOB AK3aMEHAIIMOHHOTO OWUJIeTa U yMEHHE
YBEPEHHO MPHUMEHSITh MX Ha MPaKTUKE MPU PEIICHWH KOHKPETHBIX 3a7a4, CBOOOJHOE H
MPaBIWIIBHOE 0OOCHOBAHUE MIPUHSITHIX PEIICHHIA.

OueHka «xopouto» BBICTABISIETCS 00YUaIOIIEMYCsl, €CJIM OH TBEPJO 3HAET Marepual,
IPaMOTHO W TIO CYILIECTBY H3JIaraeT €ro, ymeeT NPUMEHSTh IOJy4YeHHbIE 3HAHUS Ha
NpaKTUKE, HO JIOMYCKAaeT B OTBETE WJIM B PEUICHUM 3a/a4 HEKOTOPhIE HETOYHOCTH, KOTOphIE
MOJKET YCTPAHUTh C IIOMOIIBIO IONMOTHUTENBHBIX BOIIPOCOB MPETIOAaBaTEIs.

Ouenka «ydoenemeopumenvHo» BBICTABISAETCS OOydarolmieMycs, I0Ka3aBLIEMY
dbparMeHTapHbIi, Pa3pO3HEHHBIM  XapakTep 3HAHWK, HEIOCTATOYHO  MpaBUIbHBIC
dbopMyTMpOBKHM 0a30BBIX TMOHSATUH, HAPYIICHUS JOTUYECKOM TOCIEI0BAaTEIbHOCTH B
U3JI0)KEHUU TPOTPAaMMHOTO MaTepuaja, HO IPU STOM OH BJIaJIeeT OCHOBHBIMHU TOHSATHSMU
BBIHOCHMBIX Ha 9K3aM€H, HEOOXOAUMBIMU ISl JAIbHEUIEro 00yuyeHus: 1 MOKET PUMEHSTh
NOJIy4YE€HHbIE 3HAHUS M0 00pa3lly B CTAaHIAPTHON CUTYaLIUU.

Ouenka «HeyodoenemeopumenbHoy BbICTABISETCS 00yUYalOUIEMYCsl, KOTOPBIA HE 3HAET
OoMbIlIeli YacTH OCHOBHOTO COJIEP)KaHUs BBIHOCUMBIX Ha SK3aMEH BOIIPOCOB TEM
JTUCIUIUIMHBI, TOMYyCKaeT rpyOble OMNOKY B (POPMYIMPOBKAX OCHOBHBIX MOHSATUH U HE YMEET
UCIIOJIb30BaTh MOJIYYCHHBIE 3HAHUS TP PEIICHUH TUTIOBBIX MPAKTUYECKHUX 33]1a4.
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8 IlepeyeHb OCHOBHO¥ U JONOJHUTEJIbHON YUeOHOM JIUTEPATYPHI, HEOOXOAUMOMH 1JIA
OCBOCHM S TUCUHUIIMHBI
8.1 OcHoBHas yueOHas1 iuTEpaTypa

No Hcnonb3yercst Koi-Bo
11 /;1 HaumeHnoBaHnue IOpU H3YyYECHHUH | ceMecTp | SK3EMIUIIPOB B
paszienoB OubIHOTEKE
1 | 'muaka HJL, OO6mas xwumusa [Tekcr]: Bce 1 40
yueOHuk ans By3oB / H.JL DI'munka; Ilon paszaessl
pen. B.A. IlomkoBa, A.B. babkoBa, M.,
Opaiit, 2013, 900c ,
2 bopzosa JI.JI., OcHOBBI 00MIel XUMHUH Bce 1 Dn.pecypc
(BBC NznarenscTBO Jlanb ) paszaessl
[DnmekTpoHHBIIE  pecypcl: yueOHoe
nmocoobue / JLJA. bopsoma, H.IO.
UepnukoBa, B.B. Sxyme. - CIIO6.:
Jlanp, 2021. - 480 c. - Pexxum nmocryna:
https://e.lanbook.com/book/168698.
3 | XamcroBa WN.[., PykoBoactBo mo mucu. Bce 1 43
Xumust [Tekct]: ans GakaaaBpoB MO HaIp. pasensl
noar. Arpounxenepus / W.J[. Xamucrona,
JILA. banamosa, fpocnasns, ®I'6OY BIIO
SATCXA, 2015, 154¢
4 | XamucroBa M.JI., PykoBoAcTBO mo awmci. Bce 1 QHeKTp()HH},H‘/’I
Xumust  [DIEKTpOHHBIA — pecypc]: s pasensl pecypc
OakajaBpoOB o Harp. TO/IT.
Arpoumkenepust / W.JI. Xamucrosa, JLA.
banamosa, Spocnasns, OI'BOY BIIO
ATCXA, 2015, 154c
5 XUMUS: MPAKTUKYM JJIS1 CTYAEHTOB Bce 1 C) JIeKTpOHHblf/'I
nHxeHepHbIX HanpasiaeHuit (ObC Jlanp) pas3eIbl pecypc
[DnexTponHbIii pecypc] : yueb.mocobue /
T.U. boxosa, 1.B. Bacunsuosa, H.A.
Kycakuna. - HoBocubupck : HI'AY, 2011. -
106 c. - Pexxum noctymna:
https://e.lanbook.com/book/4554,
8.2 /lonmosiHuTe/IbHAS YUeOHAs JIUTEPaATypa \
Ne Hcnons3yercs Kon-Bo
n /;1 HaunmenoBanue IpH HM3Yy4CHHH | ceMeCTp 9K3EMIUISIPOB B
paszienoB OubImoTeKe
1 | T'maexa HJL, 3amaum wm ynpaxHeHHs IO Bce 1 40
obmeit xumun [Tekct]: yueGHOEe mocobue /
P Comi, J1. Xotts, 1984, 264c Pa3/ICiIbl
2 | AxmeroB A.C., O0mas u HeopraHuyeckas Bce 1 93
xumust [Tekcr]: yueOHuk mis By3os / H.C.
AXMeTOL M., I]BBI}(IZIIIH.]_HK., 2001, 7}4,130 pasneiibl
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Hoctyn oOyvarommxcs K 3JeKTpoHHBIM pecypcam (OP) oubmoreku ®I'BOY BO Spocnasckas
I'CXA ocymecTBisieTcs: MOCPEICTBOM 3JIEKTPOHHOU MH(POPMAITMOHHONW 00pa30BaTENbHON Cpejibl aKaJIeMUH
U caiita o joruny u napodto (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIN-KATAJIOT).

9 Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANNOHHOM ceTn UHTEepHET

9.1 IlepeyeHb 3JIEKTPOHHO-O0MOJIMOTEYHBIX CHCTEM

Ne

u/n HaumenoBanue TemaTuka Pesxxum pocryna
DNeKTPOHHO-OMOIMOTEUHasI CUCTEMA

|, | 7YICKTPOHHO-DHDIMOTCHHAR CHETEM YHuBepcanbHas https://e.lanbook.com/
W3/1aTeNIbCTBA «JIaHby
DNEeKTPOHHO-OMOINOTEUHasI CUCTEMA

2. |7JICKTPOHHO-OHBIHOTEHHAL CHCTEM YHuBepcanbHas http://rucont.ru/
«PyKoHT»
DNeKTPOHHO-OMOINOTEeUHAsl CUCTEMA :

3, | PJICKIPOMHO-DUBIMOTCHMAR CHCTEM YHuBepcanbpHas http://ibooks.ru/
«iBooks.ru»
DNEeKTPOHHO-OMOINOTEeUHasI CUCTEMA

4, | ZICKTPOHHO-DHOIHOTEHHAA CHCTEM Cnenmanu3upoBaHHas http://ebs.rgazu.ru/
«AgriLiby
Hayunast snexkrponnast Oubnrorexa .

5. YuuBepcaabHas http://elibrary.ru/
eLIBRARY.RU P . Y

9.2 IlepeyeHb peKOMEHAyeMbIX HHTEPHET-CAHTOB MO TUCIUILIHHE

1. MunuctepcTBo oOpa3oBanus U Hayku Poccuiickoit Deaepaiun [DIeKTpOHHBIN pecypc]. —
Pexxum noctymna: https://minobrnauki.gov.ru/, cBOOOAHBIN. — 3ari. ¢ 3kpaHa. — fA3.pyc.

2. @enepanbHblil opTasl «Poccuiickoe oOpazoBaHue» [DIEKTPOHHBIN pecypc]. — Pexum
noctyma: http://www.edu.ru, cBoOOaHBIN. — 3ari. ¢ skpaHa. — S3.pyc.

3. Nudopmanmonnas cuctemMa «EanHOEe OKHO JOCTyma K OOpa30BaTEIbHBIM pECypcam»
[QnexTpoHHbIi pecypc]. — Pexxum noctyna: http:/window.edu.ru, cBoOoansbiid. — 3ari. c
3KpaHa. — S3.pyc.

4. @enepasibHbIl TEHTP HHPOPMAIMOHHO-00PA30BATENBHBIX PECYpCOB [DIEKTPOHHBIM
pecypc]. — Pexxum nocryna: http://fcior.edu.ru, cBo6oaHbBIN. — 3ari1. ¢ 3kpaHa. — S3.pyc.

5. MuHuCTEpCTBO CcelbcKoro xo3siiictBa PO [DnexktpoHHbd pecypc]. — Pexxum nmocryma:
http://mcx.ru/, cBOGOAHBIN. — 3ari. ¢ SKkpaHa. — S3.pyc.

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

7. CenbCKOXO3SIMICTBEHHAs AJICKTPOHHAs OWOIMOTEeKa 3HAHWU [DJIEKTPOHHBIM pecypc]. —
Pexxum noctymna: http://www.cnshb.ru/akdil/, cBoboaubIi. — 3ari. ¢ skpaHa. — A3.pyc.

8. llenTpanpHass HayuyHas CeJIbCKOXO3AWCTBeHHass OuOmmuoTeka Poccenbxo3akamemMun
[QnexTpoHHbIil pecypc]. — Pexxum goctyma: http://www.cnshb.ru/, cBoboaHbIil. — 3ari. c
sKpaHa. — fA3.pyc.

9. MWndopmammonHo-cipaBouHbiii  moptan. [Ipoekt Poccuiickoii  rocymapcTBeHHOU
OMONMMOTEKU IS MOJIOJICKU [DIEKTPOHHBIN pecypc]. — Pexxum goctyma: www.library.ru,
CBOOOHBIN. — 3arI. ¢ sKpaHa. — S3.pyc.
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10 MeTozmquKne YKazaHnuda AJadd oﬁyqamumxca 10 OCBOCHMIO T CHHUIIJINMHBI

Buj y4eOHbIX 3aHATHH Opranun3anus 1eTeJIbHOCTH 00y4al0IIerocs
Hanucanue koHcIekTa JEeKUMH: KpaTKO, CXEMaTU4HO, IOCJEI0BaTENIbHO
(¢uKCcHpOBaTh  OCHOBHBIE  IOJIOKEHHS,  BBIBOJBI,  (HOPMYJIHPOBKH,
00001IeHNs; TOMeYaTh Ba)XXHbIE MBICIH, BBLIEIATh KIIOYEBBIE CIIOBA,
TepMHuHbL. O003HAYUTH BONPOCH], TEPMHUHBI, MaTEpHaj, KOTOPbIN BBI3BIBAET
TPYJHOCTH, NOMETUTh U TONBITATHCS HAWUTH OTBET B PEKOMEHIyEeMOM
mutepatype. Eciu camocTosiTensHO HE ylaeTcst pa3o0paThCsl B MaTepHalle,
HeoOxomuMo chOopMyIUpOBaTh BOMPOC M 3aaTh MPENoJaBaTel0 Ha
KOHCYJIbTAIIUU, HAa TPAKTUUECKOM 3aHITHH.

PaGora no anropurMam, MpeaCTaBIEHHBIM B METOAMYECKUX YKAa3aHMSIX IO
BBITIOJIHEHUIO JTAa0OpaTOpHBIX paboT. AHaJM3 BBINOJTHEHHOW paboThI,
(GopMyIUpPOBKA BBIBOJIOB 10 UTOraM BBINIOJHEHHONW pabOThl HA OCHOBaHHUU
MaTepuana, IOYEPIHYTOr0 W3 KOHCIEKTOB JIGKIMi, OCHOBHOH U
JIOTIOJTHUTENILHOW JUTEpaTyphl, pecypcoB cetu Murtepuer. [louck oTBeToB
HAa KOHTPOJIbHBIE BOIIPOCHI.

Pabora ¢ KOHCHEKTaMH JIEKIIMHA, OCHOBHOM H  JOIMOJHHUTEIHHON
JIMTEepaTypoi, pecypcamu cetu UHTepHeT.

Jlexus

JlaGopaTopHas pabota

[ToaroroBka Kk 3K3aMeny

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

Nudopmanmonnsie TEXHOJIOTHUH, UCIIOJIb3YE€MBbIE npu OCYIIECTBIICHUN
00pa30BaTeNbHOTO TpoOIecca MO AWUCIUILUIMHE TTO3BOJISIIOT: 00ECIEYNnTh B3aWMOJIICHCTBHE
MEXJIy Y4YaCTHHKaMH OOpa30BaTENbHOIO IMpoIlecca, B TOM YHCIE CHHXPOHHOE W (WJIH)
ACMHXPOHHOE B3aUMOJICHCTBUE TOCPENCTBOM ceTu VHTepHEeT, B T.4. C HUCHOJIb30BaHUEM
AIIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTeILHON cpeibl akaaeMuu; (UKCHUPOBATh XOJ
00pa30BaTENbHOTO MPOIECCa, PE3YNBTATOB MPOMEKYTOUHOW ATTECTAIMH TI0 TUCIHILINHE H
pe3yIbTaTOB OCBOEHHS 00pa30BaTENHLHON MPOTPaMMBI; OPTaHU30BaTh MPOIIECC 00pa30BaHUS
yTeM BU3yalM3allii U3ydaeMol HH(OPMAIUK TTOCPEICTBOM MCIIOIB30BAHMS MPE3CHTAIINH,
y49eOHBIX (PHIBMOB; KOHTPOJHMPOBATH PE3yJIbTaThl OOyUYEHHS HA OCHOBE KOMITBIOTEPHOTO
TECTHPOBAHHUS.

11.1 IepeyeHns JHMLIEH3HOHHOTO M CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
o0ecrneyeHusi yueOHOr0 nmpouecca

Ne HaunmenoBanue Tematuka
1. |Microsoft Windows OmnepanuoHHas cucreMa
2. |Microsoft Office (Bxirogaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX PUITOKEHUI
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11.2 IlepeyeHb npogecCHOHAIBHBIX 023 JaAHHBIX U HH(OPMALMOHHBIX
CIPAaBOYHBIX CHCTEM

No
/ HaumenoBanmue Temarnka DeKTPOHHBIN aapec
/1
http://www.consultant.ru
CrnpaBoyHO-TIpaBOBast
JlocTyn ¢ KOMIIBIOTEPOB
1. | cucrema VYHuBepcanbHas
AJIEKTPOHHOTO YUTAIBHOIO 3ajla
«KoncynpranrlInroc» .
oubnuotexu SApocnaBckoit 'CXA.
NudopmanmonHo- https://www.garant.ru/
IIPaBOBOM MOPTAaI JlocTyn ¢ KOMITBIOTEPOB
2. | TP P VYHuBepcanbHas o P
«"apanT» AJIEKTPOHHOTO YUTAIBHOIO 3ajla
oubnmorexu Apocnasckoit 'CXA.
https://polpred.com/
JlokanbHas cetb ApocaaBckon
I'CXA / uHauBUAYyambHbIN
3 baza nannbix Polpred.com v B
: HUBEpCaJIbHAs | HEOIPaHWYEHHBIN JOCTYM U3
0630p CMU P p . yu
000 TOUKH, B KOTOPOH UMEETCsI
noctyn K cetu UHTepHET 1o
JIOTUHY U MapOJIIO.
PedepatusHo- . .
dep https://www.sciencedirect.com/
oubnuorpaduueckas u
Hocrtyn ¢ [P-agpeca akagemun.
4. | HaykoMmeTpuueckas 06a3za | YHUBepcaibHas
JTAHHBIX
ElsevierScienceDirect
https://www.springernature.com/
ba3bl naHHBIX
Hoctyn ¢ [P-agpeca akagemun.
U3/1aTeNbCTBA
3. . YHuBepcanbHas
SpringerNature
PedepatuBnas u https://www.scopus.com/ JlocTym ¢
6. | aHamuTHYecKas 0aza YuusepcaneHas | [P-agpeca akamemun.
nanubix ElsevierScopus
https://H36.pd/
HannonaneHas
K npousBeneHusm, nepemnienmnmm B
7. | onexTpoHHas OnOIMOTeKa | YHHUBEpCaIbHAS

(HDB)

00IIIeCTBEHHOE JIOCTOSTHUE JIOCTYTI
CBOOOHBIN.
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K npousBenenusm, oxpaHseMbIM
aBTOPCKHUM IPABOM JIOCTYII C
KOMIIBIOTEPOB AJIEKTPOHHOTO
YUTAIILHOTO 3aj1a OMOJIMOTEKU
Apocnasckoit 'CXA.

http://agris.fao.org/agris-

Cnenuanu3upona

8. | baza manapix AGRIS search/index.do

HHas .
JlocTym cBOOOIHBIN

NudopmanmnonHo-
CIpaBOYHAs CHCTEMA

. CnenunanusupoBa | http://www.cnshb.ru/AKDiL/
9. | «CenbCKOX0O3MCTBECHHAS _
HHasI JlocTyTt CBOOOTHBIN.
3JEKTPOHHAs OMOINOTEKA

3HaHui» (CObu3l)

11.3 Joctyn k cetu UHTEpHET

Kaxnpiii oOywarommiics B TEUEHHME BCero mepuoaa oO0ydeHus oOecIeueH
UHAVBUAYaIbHBIM HEOTPAHUUYEHHBIM JOCTYNOM (yIaJeHHBIM JOCTYNOM) K cetu MHTepHeT u
K 2JIeKTpOHHOM nH(opMaImonHo-oopaszosarenbHoil cpene I'BOY BO Spocnasckas [CXA.

12 MarepuajJbHO-TeXHHYECKOE OOecniedyeHue 00yuyeHusl Mo UCHUIINHe

I[To Bcem BumaM y4eOHOM MACATEIBPHOCTH B paMKaxX JUCHHUIUIMHBI —«XHUMHS
opraHuyeckas, (Qusnueckas W KOJUIOMIHAS» WCIOJIB3YIOTCS TOMEIICHUS — Y4YeOHBIC
ayIUTOPUHU Il TIPOBEJCHUS Y4YEOHBIX 3aHATUH, IMPETyCMOTPECHHBIX YYCOHBIM IUTAHOM,
OCHAIIICHHBIE O0OPY/IOBaHUEM M TEXHHYECKUMHU CpeicTBamMu oOyueHus. I[lomemenus s
CaMOCTOSITEILHONH  pa0OThl  OOYyYaIOIIMXCS OCHAILCHbl KOMIIBIOTEPHOM TEXHUKOW C
BO3MOJKHOCTBIO TIOAKITIOUEHUS K ceTH MHTEepHeT m 00ecrnedeHbl JOCTyIIOM B AJIEKTPOHHYIO
nH()OpPMaIIMOHHO-00pa30BaTEIBHYIO CPEy aKaJIeMuUH.
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12.1 Ilnanumpyemble mNOMelleHUs] /JJsi TPOBeJAeHHUs] BCeX BHAOB Y4eOHOIl

AEATCJIbHOCTH

HaumeHoBaHHe cielMAJbHBIX MOMeIleHU il

OcHalEeHHOCTh cCneUAJIbHBIX MOMellleHnii

Yuebnaa ayoumopun ona npoeedenusn
YUeOHbIX 3aHAMUIL

ITomemenne Ne 240.

KoimuecTBo mocanouynsix Mect: 120.
Anpec (MeCTOTOI0KEHNE) TTOMEIIICHHUS
150052, Apocnasckas o001, T. SIpociaBib,
yi1. E. Konecosoii, 70.

CrnennanuzupoBaHHas MeOesb — yueOHas 10cKa, yueOHas
MeOerb.

Texnuueckue cpeacTBa 00yueHus, HabOPbI
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS U yUeOHO-
HaTJIATHBIX TTocoOuit — MukpodoH Shurec 606,
kommberotep E6300/2Gb/160Gb/AOC, npoektop — BenQ
SP920P, akyctuka — Microlab H 600, sxpas c
anektpornpuBooM ClassicLyra 366%274.

[Iporpammuoe obecnieuenue: MicrosoftWindows,
MicrosoftOffice

Yueonaa ayoumopusn onsa nposedenusn
YUeOHbIX 3aHAMUI

[Tomemmenne Ne 107

KonnuectBo mocagounsix mect: 18.
Anpec (MECTOTOI0KEHNE) TTOMEIICHUSI:
150052, Apocnasckas o001, T. SIpociaBiib,
yi1. E. Konecosoii, 70.

CrnenuanusupoBaHHas MeOeb — yueOHas J0cKa, yueOHas
MeOeIb.

TexHuueckue cpeacTBa oOyueHus, HaOOpbI
JEMOHCTPAIlMOHHOTO ~ 00OpyAOBaHUS W y4eOHO-
HArJISTHBIX TTOCOOMI - HOYTOYK, MYJIbTHMEIUA-TIPOCKTOP,
aKpaH, cteH «Tabmua Menaeneesay.

JlabopaTopHoe o0opyaoBaHue - 3jeKTponanens bamny -
1 mrt., Becel BK-500 - 1 mr., Becer BJIKT 500 - 1 mit.,
Becel BJIP 200 - 2 mr., Bmaromep B3M - 1 mmr.,
JIBYCTOPOHHSISI TIPUCTaBKa — 2 IIT., 1e4b MydenpHas - 1
IIT., BBITSDKHOM miKad - 1 mIT., MOHOMEP YHUBEPCAIbHBIN
- 3 mrT., IamMeHHbi potometp - 1 mT., voHomep -1 miT.,
ynbrpoTepmocTaTt YI'V - 2 mir., poromerp JIOUI-72 m —
1 wt., poTokomopumerp ®IK - m - 1 mrt., xpomoTorpad
- 1 mr., mkad cymumnpHbIN - 2 mT., 3nuaackon O] - 1
IIT.

[Iporpammuoe obecnieuenue: MicrosoftWindows,
MicrosoftOffice.

Ilomewenue 0na camocmoamenvoi padomast

ooyuarowuxcsn

ITomentenune Ne 109.

KonudectBo mocagouHsix Mect: 12.
Anpec (MECTOMONI0KEHNE) TTOMEIICHUS:
150052, Apocnasckas o001, T. SIpociaBib,
yi1. E. Konecosoi, 70.

CrnennanuzupoBaHHas MeOesb — yueOHas MeOelb.
TexHnuueckue cpeicTBa 00y4eHUs] — KOMITBIOTEPHI
NepCOHaIbHbIE — |2 MIT. C TUIIEH3MOHHBIM IPOIPaMMHBIM
o0ecrieueHneM, BbIX0/I0M B ceThb IHTEpHET U JTIOKaIbHYIO
CeTh, JOCTYIIOM K HH(POPMALIMOHHBIM pecypcam,
AIIEKTPOHHOM MH(OPMAITMOHHO-00pa30BaTEILHON Cpeie
®I'BOY BO Spocnasckas [CXA, x 6a3aM JaHHBIX U
MH(POPMAIIMOHHO-CIIPAaBOYHBIM cucTemMa. Konaunuonep —
1 .

[Iporpammuoe obecnieuenue — MicrosoftWindows,
MicrosoftOffice, crienmann3upoBaHHOE JTUIIEH3HOHHOE U
cBOOOJIHO pacmpocTpaHsIeMoe IPOrpaMMHOE
o0ecrieueHue, MpeayCMOTPEHHOE B paboyeil mporpamme
JCIIUTLTHBI

28




HauMeHoBaHMe cienHaJIbLHBIX IOMEIICHU I OCHALIEHHOCTD CNIeMAJLHBIX IOMEIeHU I

Ilomewenue ona xpanenus u Criernaim3upoBaHHast MEOEIb; CTEIUIAXKH [T XPaHEHUS
npohuUIAKMUYECKO20 00CIYHCUBANUSA y4eOHOro 000pyI0BaHMsI; KOMIIBIOTEP C JIMIIEH3MOHHBIM
yuedH020 000pyOOBanus NpOrpaMMHBIM OOecredeHreM, BbIX0/10M B IHTepHET U
[Tomemiennst Ne 210, No 328. JIOKaJIbHYIO CETh, JOCTYNOM K HHPOPMAIIMOHHBIM
Anpec (MeCTOTOI0KEHNE) TTOMEIIICHHUS pecypcaM, 3JIeKTPOHHOU HHPOPMAITMOHHO-

150052, Apocnasckas 00.1., T. SIpociaBib, o0Opa3oBaTeIbHOM cpesie akaJeMuH, K 0a3aM JTaHHBIX U
ya. E. Konecosoii, 70. WH(OPMAIIMOHHO-CTIPABOYHBIM CHCTEMaM; HAYIITHHUKH;

CKaHep/TIpUHTEP; CHIeNUANTbHBIA HHCTPYMEHT U
WHBEHTAPh JJIs1 00CITy>KUBaHUS YIeOHOTO 000PY10BaHUS.
[Iporpammuoe o6ecnieuenue: MicrosoftWindows,
MicrosoftOffice.

13 Opranusanus 00pa3oBaTeJIbLHOIO Mpolecca AJs1 HHBAJIUI0B U JIUIL ¢
OrPAHUYEHHBIMU BO3MOKHOCTSIMU 310POBbSI

OOyueHue Mo JUCHUILUIMHE «XHUMUSD JHUI] OTHOCSIIUXCS K KaTerOpud WHBAIUIOB U
JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbsI OCYIIECTBIISIETCS C YUYETOM OCOOEHHOCTEH
NcUX0(U3NIECKOro pa3BUTHUS, WHIUBUIYATBHBIX BO3MOXHOCTEH W COCTOSIHUSL 3/I0POBbS
TaKUX 00y4aroInXCs.

B cinyyae BO3HHUKHOBEHHS HEOOXOAUMOCTH OOYy4YEHUS JHUI C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JI0POBbS B BY3€ IMPEAyCMAaTPUBAETCS CO3/laHUE CHEIHabHBIX YCIOBHH,
BKJIFOYAOIIUX B Ce0sl UCMOIb30BaHUE CHEIUAIBHBIX 00pa30BaTENbHBIX MPOTPAMM, METOIOB
BOCIIUTAHMS, JUIAKTUYECKUX MATEPHUATIOB, CHEIHAIBHBIX TEXHUYECKUX CPEJCTB OOyUCHHUS
KOJUIEKTUBHOTO ¥ WHJMBUIYaJIbHOTO TMOJb30BaHUS, MPEAOCTaBICHUE YCIYyI aCCUCTEHTa
(MTOMOIITHYKA), OKAa3bIBAIOIIECTO OOYUYaIOIMMMCS HEOOXOJAMMYI0 TEXHHYECKYI0 IOMOIIb,
IPOBEJICHUE TPYNIOBbIX W HHAMBHIYAIbHBIX KOPPEKIUOHHBIX 3aHATHH, oOecredyeHue
JocTyna B 3JaHMSI By3a W JpyrHe YCJIOBHS, 0€3 KOTOPBIXHEBO3MOXHO WU 3aTpPyIHEHO
OCBOEHHE 00pa30BaTENbHBIX MPOTpaMM 00YUAIOIIUMHUCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMHU
3JI0POBBSL.

[Ipu nonyueHun BbICHIETO OOpa3oBaHUS OOYYAOIIUMCS C OrPaHUYECHHBIMU
BO3MOXKHOCTSIMU  37I0POBbSl MIPENOCTABISIIOTCS O€CIUlaTHO yudeOHas JuTeparypa, IpH
HEOOXOJIMMOCTH — YCIYTHM CYpIONEpPEBOAYMKOB M TH(IOCYpAonepeBoauuKoB. C yueTom
0COOBIX TOTPEOHOCTEH OOYyYalOMMUMCS C OrPAHUYCHHBIMU BO3MOXKHOCTSIMHU 370POBbS
o0ecreynBaeTcs MPe0CTaBIeHNE YUEOHbIX, JEKIIMOHHBIX MaTepUaIoB B 3JIEKTPOHHOM BUJIE.
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B pa6ouyro nporpammy aucnumiMusl

nepuon odyqenusi: 2021 — 2025 yyeGubie roaa

Brecennble nuamenenus Ha 2021/2022 yueGHbIi roj

Xumus

HMonoynenust u u3MeHenust K paGoueii nporpamMme AUCHUIIHHBI

HaumeHosaHue ducuurwquz

BHOCATCSA CJIeAyIOIIHEe U3MEHEHUS U AOIIOJTHEHU S :

Hata, Homep

IPOTOKoOJIa
Harta, Homep 3aceJaHus y4eOHO-
IPOTOKOJIa METOAUYEeCKOI
o8 Paznen H3meHenus u qonoJiHeHust b B
n/n KadeapoI, BH3a IpeaceaaTe st
BH3a 3aBeyIONUIero y4eOHo-
Kadeapoii METOAHYeCKOii
KOMHCCHH
dakyabTera
1 |4. CtpykTypa quCLUIIMHBI 1 Ha ocHoBanuu npukasa
pacnpeiesieHie ee TpyAoeMKOCTH (Ha Muno6pnayku Poccuu n
OJTHOTO 00yYaroIerocs) Munnpocsewenus Poccun
or 05.08.2020 r. Ne885/390
«O mpaKTHYECKOii 01.09.2021 r. 01.09.2021 r.
noarotoske oGyyaromuxcsy | 11poTokon Ne 1| TIpotokon Ne 1
B Tabnuiy paszena 4 o 7 )
paGoeif porpammbi (noonucs) (noonucw)
JMUCLMITIIMHBI BKIIFOYEHA
CTPOKa «B TOM YHCJIE B
(bopme nmpakTHYecKoit
MIOJIrOTOBKMY.
2 |5. ConepxaHue IUCIUIIHHBL Ha ocHoBanuu npukasa
Muno6pnayku Poccun u
Munnpocseienus Poccun
ot 05.08.2020 r. Ne 885/390
«O npakTuyeckoi
e S S 01.09.2021r. | 01.09.2021r.
— B Tabuue m. 5.1 ITporokon Ne 1 | TTporoxon Ne 1
«Conepxanue - /{:_/, ?
ABCIHIUIHHEL, (noonucw) s (m’)dnucz;)

CTPYKTYPHPOBAHHOE O
TeMaM (pasaenam) ¢
YKa3aHHEM OTBEIEHHOro Ha
HUX KOJIMYeCTBa
aKaJIeMMYECKUX 4acoB U

BUJIOB yYeOHBIX 3aHATUI»




*

Hata, Homep

npoToKOoJa
Jara, Homep 3acegaHus yyeGHO-
npoToKoJia METOAUYECKOM
e Paznen H3menenus u gononnenus S TP
n/n Kadeapol, BH3a npeacegaTest
BH3a 3aBeAYIOIIEro y4eGHo-
Kadenpoii MeTOAHYeCKOit
KOMHCCHH
thakyabrera
paboueii nporpammbl
JUCUMILIMHBI B rpade
«KonrakTHas paGorta npu
NPOBEACHUH Y4eOGHbBIX
3aHATHI» no6aBieHa rpada
«B T.4. B hopme
MPaKTHYECKOH
HOATOTOBKKY;
3 |8. Ilepeuens ocCHOBHOI 1 JOMONHUTENLHOM | OGHOBCH IIEpEeYeHb
Y4eOHOI1 TuTepaTyphl, HEOGXOMMMOI I | OCHOBHOI 1 01.09.2021 r. 01.09.2021 1.
OCBOEHHS TUCHUILIUHEI JONOJIHUTENBHON YueOHOI Iporokon Ne 1 | TIpotokon Ne 1
JIUTEPATYpBl, HEOOXOJUMOI ;
JUIS pealiu3aluu FE ,/@ e
o0pa3oBaTenbHOI (noonuce) (nodnucs)
[IPOrpamMMEl
4 |9. lepeuens pecypcos nupopmManuonto- | 9.1 Ilepeyens
TEJICKOMMYHNKAUMOHHOM ceT IHTepHeT | pekoMeHTyeMbix UHTEpHET-
e 01.09.2021r. | 01.09.2021 r.
pekoMeHayeMbIX nHTepHeT- | L1pOoTOKOM Ne 1 HPOTOKQH Ne 1
CaiiToB, HEOGXOAUMBIX I N e < foo
PR — £ (noonucs) (n‘dc)nucz;)
o6pa3oBarenbHOM
IpOrpamMMeI
5 |11. Ilepeuens undopmalOHHBIX 11.2 Tlepeuenn
TEXHOJIOT Ui, HCIIOIb3yeMBIX NPH npodeccroHanbHbIX 6a3
OCYIIECTBJIEHUH 00pa30BaTEILHOTO JAHHBIX U
nporecca 1o AUCUUIIMHE, BKIIOYAs UHGDOPMaIIHOHHBIX
TIepeueHb IPOrpaMMHOr0 OOECNIEUEHNUS K | CIIPABOYHBIX CHCTEM.
MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM OG6HoBeH nepeyeHsb 01.09.2021 r. 01.09.2021 r.
npodeccHOHANBHBIX Ga3 IMporokon Ne 1 | TIportokon Ne 1
JaHHBIX U i /67\ =
HH(OPMALHOHHBIX "o an;;b') =5 Muc’b)’
CMPAaBOYHBIX CUCTEM,
UCIIOJIB3YEMBbIX MPU
OCYLIECTBJICHUH
00pa3oBaTeabHOro
npouecca 1o JUCHUILINHE
6 |12. MaTepuanbHO-TeXHHUYECKOE 12.1 [Inanupyemsle 01.09.2021 r. 01.09.2021 r.
obecrneyeHne 0Gy4eHus 10 JUCLUTUIMHE MIOMELIEeHUs AT TIpotokon Ne 1 ITpotokowr Ne 1
NPOBENACHUS BCEX BHUOB /Z“ :
y4€eOHOI fesITeIEHOCTH. gyt W A e
OGHOBIEH NepeyeHb (noonucs) (nodnuce)




Mata, Homep

NpoTOoKOJIa
data, Homep 3acelaHus y4eOHO-
NPOTOKOJIa MeTOoAHYeCKOil
No 3acefaHuUs KOMHCCHH,
Paszpnen HN3meHeHus1 H JOTIOJIHEHUS
n/n Kadeapbl, BH3a mpeacegaTesst
BH3a 3aBeAYIOLLEero y4eGHo-
kadeapoii MeTOANYeCKOMH
KOMHUCCHHU
dakyabTeTa

MaTepraIbHO-TEXHUUECKOT0
obecreueHus,
HEO0OX0UMOTr0 JJIsl
peanuzanuu
obpa3oBartenbHON
TIPOrpamMMbl




MuHHCTEPCTBO CeJIbCKOro xo3saiicTBa Poccuiickoit Denepanyu
denepanabHOE TOCYAAPCTBEHHOE OI0/DKETHOE 00pa30BaTEIbHOE YIPEIKICHHE
BBICIIIEr0 00pa30BaHUs
«Hpocna}acxax roCy/IapCTBEHHAS CEJIbCKOXO3SIICTBEHHAS aKaJAeMUsD»
ATpOTEXHOJIOrMYECKUH (haKyIbTeT

-
&

o
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(38CKag ,

RUE SO
epPCTs
TOCygs,

/'.uoe

AHHOTAILMSI PABOYEM nPorPAMMi;I JTACHATLITHBI

B51.0.11 «Xumus»

Hnoexc oucyunnunel « Haumenoganue OuCyuniurol»

Koa 1 HanpaBJieHHe NOATOTOBKH
HanpasiesHocts (Mpoduib)
Kpanuduxauus

®opma o0yuyeHus

T'ox Hayasia NOATOTOBKH
daxyJIbTET

Broinyckaromas kadeapa
Kadeapa-pa3zpaboTunk

O6BbeM AUCUHMILUIHHBI, Y. / 3.€.

@®opma KOHTPOJIsI (IPOMENKYTOUHAS ATTECTALHS)
Jlexan

35.03.06 Aepoundicenepus

Onexmpoobopydosanue u snekmpomexnonozuu 6 AIIK

barxanasp

OYHAA

2021

UHOICeHepHbIL

Onexmpugurxayuu

Oxonozus

108/3

OK3aMeH

UIDKEHEPHOTO (hakyIbTeTa K.M.H., OOYeHm Illemynosa E.B.
(noonucsw) / (Yuénas cmeneHy, 36aHue)
Ipexncenatens YMK <[] K.N.H. Awnanbun I.E.
* (noonucw) (yuéHnas cmeneny, 36aHue)
3aBenyOUIUi BBITYCKAIOLIEH <
Kagenpoit fL 0.Mm.H., O0YeHm Opuos I1.C.

(noc)nqu)

SIpocnasinb, 2021 r.

(Yuénas cmenenn, 36aHue)



Jlexuuu —

JlaGopartopHsle 3aHATUSA — :
CamocrosTensHas pabota— 29,15 u.

17 =,

34 u

MecTo AMCUMILUINHBI B CTPYKType 00pa3oBaTe/IbHOi POrpPaMMBbI:

Hucuunmuaa  «XUMHS»  OTHOCHTCS K 06S3aTelbHOMN 4acTd 00pazoBaTenpHO

IIPOrpaMMEI

OakanaBpuara.

JMCcUuNINHA HANPaBJIeHa HA ¢popmMupoBaHue cileayIOMMX KOMNETeHIHii:

odurenpodeccHoHAIbLHbIE KOMIETeHIHH 1 HHIUKATOPBI UX J0CTHKEHUS

KOZl COI(C[))KHIIHC KOII H HAMMEHOBaHHUE HHAUKATOPA NOCTHIKEHUSA KOMIIETEHLHH
KOMIEeTeHUHH KOMIETEHUHH 3HATh YMETh BJIAETh
CnocobeHn  pematp | OIK-1.1
THIIOBEIE sajayy | WI-1: lemonctpupyer 3HaHI/I§ OCHOBHBIX 32KOHOB MaTeMAaTHYECKHX,
HpO(bCCCI/IOHaHLHOI\/‘I eCTeCTBeHOHHy‘leIX H O menpocbeccnona.ﬂbﬂmx AUCHHIITINH,
HeOﬁXO}lﬂMbIX JJIst peueHust THIIOBBIX 3aaav B odsacTu
JEATENbHOCTH Ha
. | arponmxkenepun
OCHOBE 3HaHUIA
OCHOBHBIX 3aKOHOB
OIIK-1
MareMaTH4YecKMX U IIpousBoauts
€CTECTBEHHBIX HaykK Sl saKomp; | BPUHCTCHHS C CoBpemenHoi
c NIPUMEHEHUEM babspucsin UCIIOJIb30BaHUEM TEPMUHOJIOTHEN B
MH(OpPMaAIHOHHO- OCHOBHBIX MOHATHIA M | 00JIACTH XUMUHK
KOMMYHHUKaLMOHHBIX 3aKOHOB XUMMU
TEXHOJIOTHI

KpaTtkoe coaep:kaHme AMCUMILIMHBI: OCHOBHBIE 3aKOHEI XHUMMH, NEPUOTUIECKUAN
3axoH JLM. Menzeneesa, cTpoeHHe aToMa, XMMHYECKasl CBA3b, PacTBOPHI 3JIEKTPOJIMTOB,

XUMHYCCKas

KHHETHKA,

TEPMOOAMHAMUNYECKHUE

NapaMeTpbl ~ XHMHYECKHX pPeakIuii,

SJICKTPOXUMUS, KOPPO3US METaJUIOB, 3alllUTa METAJIJIOB OT KOPPO3HH.



