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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;

— W3Y4YEHHUE OCHOB YUCHHS O CKOPOCTH XMMHUUYECKUX PEaKIUil, XUMUYECKOM PaBHOBECHUU;

— H3y4YCHHE OCHOB YYEHHS 00 YHEPTreTUKE XUMHUYECKUX PEAKINN;

— HW3Yy4Y€HHE OCHOB COBPEMEHHOM TEOPUHU PACTBOPOB;

— W3Yy4YEHUE TEOPUU OKUCIUTEILHO— BOCCTAHOBUTEIBHBIX PEAKIMI U 3aKOHOB
AIEKTPOXHUMUH;

— H3y4YCHHE 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 €
IUVIAHUPYEMBIMHU Pe3yJIbTATaAMM 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
3. KonrakTHas paGoTa npu npoBejeHNU y4eOHbIX 3aHATHI, BCEro 51,85 51,85
(Jlex + Jlab + 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

o Buabl yueoHoli padoThI U UX TPYI0EMKOCTH, YaChI
= =
HauMeHoBaHUueE U coiepkaHMe pasaesia ;E.; E Kourakruas pa60Ta npu . CaMocToATe Ib-
< JUCHUIUINHBI (epeYeHb THIAKTHYeCKHX 2 s NpoBeJeHUH yIeOHbIX 3aHATHI Hasi paboTa §
é eIUHHUI: pacCMATPUBAEMbIX MOITEM, ; 2 B T.4.B g
g BOMPOCOR) g S | a | ap |m3| ®oPMe |gcp| cp | Kom- | g
o NpaKkTH4. TPOJIb S
& MOJTOT. R
1 |PeakimonHas cnocoOOHOCTh BEILIECTB OIIK-1 | 8,00 | 8,00 0,25 | 8,00 - 24,25
OcHOBHble NOHAMUSL U 3AKOHbL CMEXUOMemPUU 2,00 | 4,00 0,05 | 1.00 — 7,05
Cmpoenue amoma. Keanmosomexanuuecxkue
npedcmasnenus. Ipunyunsl pacnpedenerus 2,00 | 3,00 0,10 | 3,00 - 8,10
9MEKMPOHO8 8 INEKMPOHHOU 000I0UKe Amomd..
Iepuoouyeckasn cucmema snemenmog /.M. 200 05 0.05 | 2.00 B 455
Menoeneesa 6 céeme 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
Xumuueckasn Kunemuxa 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. Bodopoonwiii 200 | 8,50 0.20 | 6,00 B 16,70
nokasamens
Onekmpoxumusi 2,00 | 8,50 0,10 | 6,00 — 16,60
Kopposusa memannos 1,00 | 5,00 0,10 | 5,15 — 11,25
KypcoBast pabora (poexT) - - - - - - -
ITpomexxyTouHas arTecTanus (3K3aMeH): OIIK-1 — — — — 23,7 | 27,00
HUTOI'O no gucuuniiuHe: — 17,00 | 34,00 0,85 | 29,15 23,7 108

5.2 Pa3gesbl AUCHUIVIMHBI MO BHAAM ayJAUTOPHOH (KOHTAKTHOI) padoThl U
(popmMBbI KOHTPOJISA

Ne e HanMenoBamme Buab1 “y‘leﬁl-lblx DopMBbI TEKYIIET0
n/n | cemecTpa pa3jeia JUCUUILINHBI 3amsTHii (8 9acax) KOHTPO.Ti 1
JI JIP 113 ycIeBaeMOoCTH
1 1 Peaxrmonnast crrocoOHOCTE BEIECTB 8 8 — PT, K, KP
1 XuUMHUYeCcKasi TEepMOIMHAMUKA U KHHETHKA 4 4 — KP, PT

1
PT—pybexxHoe TectupoBanme, 3JIP — 3ammTa maboparopusix pador, Kin — xomtoksuym, KP — xkoHTponsHas pabora, M3 —
WHINBHIyalbHOE JOMAIIHEe 3a/[aHue.
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No No HanMeHOBAHIE Buap1 vy‘leﬁHle DopMBbI TEKYIET0
n/m | cemecTpa pa3jesia TUCUUILIHHBI 3AHATHI (B Hacax) KOHTPOTH 1
JI JIP 113 YCIIeBaeMOCTH
3 1 XUMUYEeCKHe CUCTEMBI 5 22 — PT, 3JIP, U]13, KP
UTOIo:| 17 34 — —
5.3 JlabopaTopHbIe padoThI
Ne Ne HaumenoBaHue Bcero
HaumeHnoBanue J1a00paTopHBIX padoT
n/m | cemecTpa pa3jesia TUCHUILIMHBI 4acoB
1 1 Peakionnas cnoco6HoCTh BemecTB | TexHuka 6ezonacHocTd. Kiacchl HeopraHudeckux 2,0
COETMHEHU I
2 1 (OCHOBHBIE 3aKOHBI XUMUU 2,0
3 1 CrtpoeHue aToMa. XMMHUYECKas CBA3b 4,0
4 1 XuMudeckasi TepMOIMHAMUKA U KuHeTnka XHMHYECKUX peakIuit 4,0
KHHETHKA
5 1 XUMHUECKUE CUCTEMBI IIpuroToBneHue pacTBopa 3alaHHON KOHLEHTPALUN 4,0
6 1 Bonoponusiii nokazatens. ['maponus coneit 4.5
7 1 OKHCITUTEbHO-BOCCTAHOBUTENIbHbIE pEaKLIUU 4.0
8 1 lanpBaHWYECKMit A71eMEHT. P HanpsbKeHUH METauIoB. 4,5
OneKTpons.
9 1 Koppo3ust MeTaiuios. 3amura METaIOB OT KOPPO3UU 5,0
HUTOI'O:| 34

6 Ilepeyennb y4eOHO-METOAHYECKOTO 0OecriedeHusl JIsi CAMOCTOSITEIbHOM PadoThl
00y4YarOIUXCcs M0 AUCHUIINHE
6.1 Buasl camocrositesibHOM padoTsl o0yuarimuxcs (CP)

Ne Bcero
Ne cemecTpa HaumeHoBaHMe pa3gesia I CHUINIIHHBI Buasr CP
n/n 4acoB
1 1 PeakiionHasi CHOCOOHOCTD BEILECTB KoncnextupoBanue MaTepuanoB 4,00
IToaroroBka K TECTUPOBAHUIO 4,00
2 1 Xumuueckasi TepMOAMHAMUKA U KUHETUKA KoncnextupoBanue MaTepuaos,
MOJArOTOBKA K KOHTPOJIbHOM 2,00
pabote
IToaroroBKa K TECTHPOBAHHIO 2,00
3 1 XHUMUYECKUE CUCTEMBI IToaroroBka K KOHTPOJIBHOM
pabote 4,00
IToaroToBKa K 3alIuTe
1ab0paTOPHBIX paboT 7,15
IToaroroBka K TeCTUPOBAHUIO 4,00
BrImonHeHre HHINBUTYATHHBIX 2.00
JIOMAIIHUX 3aaHui ’
CamocrosTenbHan paboTa Npu NOArOTOBKE K 3K3aMeHY 23,7

9




No Bcero
/i Ne cemecTpa HaumeHoBaHMe pa3gesia IUCHUININHBI Buasr CP 4aCOB

HUTOI'O:| 52,85

6.2 MeToanueckne ykazanus (J1Jis1 CAMOCTOATEILHO padoThI)

I[JHI CaMOCTOATCIIBHOTO  HU3YUYCHHUA  MATCpUAJIOB 110  AUCHUIINIMHC «XUMHUS»
06yt1a10umec;1 MOI'yT BOCIIOJIB30BATbBCA CICAYIOMIMMHU AaBTOPCKUMHU MCTOJUYCCKUMU
YKa3aHHUAMMU:

XamucroBa WM.JI., PykoBoacTtBo mo auch. Xumus [DIEKTPOHHBIN pecypc]: st
OakanaBpoB 1o Hanp. rmoAr. Arpourkenepus / M.JI. Xamucrosa, JI.A. banamosa, Apocnasib,
OI'BOY BIIO AT'CXA, 2015, 154c¢ // Dnextponnas oudnumoreka AI'CXA.

7 @OH OLIEHOYHBIX CPEACTB /ISl NPOBeIeHHUs TeKYIeH U MPOMEKYTOYHON aTTeCTAlNH
00y4YarOIUXCcs M0 AUCHUIINHE

®oH/T OIIEHOYHBIX CPENCTB MO AUCIUTUINHE «XUMHSD — KOMIUIEKT METOANYECKUX H
KOHTPOJIFHO M3MEPUTENBbHBIX MAaTepHalioB, TpEAHA3HAYEH Ui OLEHUBAHUS ypPOBHS
chopmupoBanHoctu komnereHnuu OIIK-1 Ha pa3HbIX cTaausx o0yueHUsI Ha COOTBETCTBHE
WHINKATOPaM JOCTHUKEHUS KOMIICTCHIIHUA.

@®oH/ OIEHOYHBIX CPEACTB BKJIIOYAET KOHTPOJBHBIE MaTepHaibl IJIS MPOBEICHHS
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTAIUH 10 3aBEPIICHHUIO TIEPHOIa
00yueHusl.

Texymmii KOHTPOJbh YCIEBAEMOCTH OOECIeUunBaeT OICEHUBAHUE XOJa OCBOCHUS
JTVCIIATUTHBI ¥ TPOBOIUTHCS B BUIE KOMITBIOTEPHOTO WIIA OJTAHOYHOTO TECTUPOBAHUSI.

[IpomexxyTouHasi arrecTanusi HMEET LEJIbI0 ONPEICNUTh CTENeHb JOCTHKEHUS
3aIJTAHUPOBAHHBIX PE3yJbTaTOB OOydYEHHUs MO JUCHUIUIMHE 3a ONpPEJEICHHBIA MepUos
obyuenus (1 cemectp) 1 mpoBoautTcs B popme sk3amena (1 cemectp).

7.1 IlepeyeHb KOMIIETEHIIMHA € YKA3aHHEM 3TANoB UX GOPMHUPOBAHUA B NpoLecce
ocsoennst OITIOII BO

Ne Jtanbl (POPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMUPOBAHHOCTH KOMIIETEHM 110
ceMecTpa JUCHHUILIMHAM, PaKTHKaM B npouecce ocsoennst OIIOII BO
OIIK-1 —/lemoncmpupyem 3nanue 0CHOGHBIX 3AKOHO8 MAMEMAMUYECKUX, eCHECH6EHOHAYUHBIX U
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Ne Jtanbl (pOPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMHPOBAHHOCTH KOMIIETEHLM 110

ceMecTpa JUCHHUILIMHAM, IPaKTHKaM B npouecce ocsoennst OINOII BO
0bwenpogheccuonHanbHBIX OUCHYUNIUH, HEOOXOOUMBIX 0J1A PeuleHUs MUNOBbIX 3a0ay 6 oonacmu
azpouHIIceHepuu

1,2,3,4 ‘ Martemaruka

1,2,3 ‘ dusznka

1 ‘XI/IMI/ISI
6 | Tuapasmika
5 ‘ TernorexHuka
2,3 | MatepuanoBe/ieHHe M TEXHOJIOTHsl KOHCTPYKIIMOHHEIX MAaTEPHAJIOB
3 ‘MGTPOJ'IOFI/IH, CTaHJIAPTU3ALHUS U CEPTUPUKAIUST
2,3 ‘ NudopmaTrka u 1ndpoBbie TEXHOJIOTHH
34 MexaHunka
2 TeopeTnueckas MexaHUKa
4,5,6 TexHoI0rn4ecKre MaliMHbl 1 000pYI0BAHHE
4,5 TpakTopsl 1 aBTOMOOHITN
4.5 CenbCKOX 03 CTBEHHBIE MAIITHHEI
5,6 Mamunbl 1 000py/IOBaHHE B )XKUBOTHOBOJICTBE
) O3zHakoMUTENbHAS MPAKTUKA (B TOM YHKCIIE MOJy4YeHUE MEPBUYHBIX HABBIKOB HAYYHO-
MCCJIEIOBATEIHCKOM paboThI)
8 ‘ BrimosiHeHne 1 3amuTa BBIMTYCKHONM KBATHM(UKAIIMOHHON 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 0CBOeHnsi 00pa3oBaTebHOI 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 TunoBble 3agaHusi [Jisi TPOBeIeHHs TPOMEXKYTOYHON aTTecTAlUH

(3x3ameHa)

Komnemenyuu:
OIIK-1 — CrmocobOeH pemiath THIOBBIC 3aaud MPO(PECCHOHATBHONU JEATEILHOCTH Ha

OCHOBE 3HAHWW OCHOBHBIX 3aKOHOB MAaT€MAaTUYECKNUX U €CTECTBEHHBIX HAYK C IPUMEHEHHUEM
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

10.
1.

BOI’lpOCbl K 3K3ameny:

OcCHOBHbBIE TIOHSITUSL W 3aKOHbl XUMHHU. Moib, MOJSpHas Macca, XUMUYECKHM
DKBUBAJIEHT, MOJIIpHAs Macca SKBUBAJICHTA. 3aKOHbl XMMHH: COXPAHEHUS MAaccChl,
MOCTOSIHCTBA COCTaBa, YKBUBAJIEHTOB, 3aKOH ABOTaJpo.

CoBpeMeHHass Teopusi CTpoeHus aroMma. KBaHTOBble uymcia. DPU3NUECKUH CMBICIT
KBaHTOBBIX YUCEN C TOYKU 3PEHUSI CTPOEHUS aTOMa, UX B3aNUMOCBSI3b.

[IpyHUMNBI 3amOJIHEHHSI ATOMHBIX OpOWUTANIEd SJIEKTPOHAMHU: MPUHIIMI HAWMEHbIIEH
sHepruu, npaBwio KieukoBckoro, npunuun Ilaymu, npaBwio XyHaa, «mIpoBai»
DIEKTPOHOB.

[Tepuonnueckuii 3akoH J[.M1. MenneneeBa — OCHOBHOM 3aKOH XUMHH, CBSI3b €r0 CO
CTPOEHUEM aTOMOB. XapakTep U MPUYMHA U3MEHEHHUSI CBOKMCTB JIEMEHTOB B IIEPUOJAX U
[JIABHBIX MOATPYNIAX B NEPUOJUYECKON CUCTEME FIIEMEHTOB.

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

[Tonarue 00  SHepruM  WOHMW3ALMM, DSHEPrUUM  CPOJACTBA K  DIEKTPOHY,
AIEKTPOOTPULATEIHOCTH. Kakue CBOMCTBAa aTOMOB OHH XapaKTEPU3YIOT.

KoBanentnasi, noHHas, BOJIOPOJHAs, METAUINYECKAs] XUMUYECKHE CBSI3U (pa3o0OpaTh Ha
npuMepax).

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

KoBanentnass xuMuueckasi CBsi3b, YCIIOBUSI €€ OOpa30BaHUsI IO METOJY BaJIEHTHBIX
cBs3eil. MexaHu3Mbl 00pa30BaHUS KOBAJCHTHBIX CBsI3€H: OOMEHHBINM, JOHOPHO-
akuenTopHeli. Curma - v 1 - CBA3M, NOSICHUTH HA IPUMEpaXx.

THUIBI MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBHS.

Xumnueckass KuHETHKA. CKOpPOCTh XMMHYECKOM pPEakUMH, €AUHULbBI W3MEpPEHHS,
@DaKTOpHI, BIUSAIONIME HA CKOPOCTh XMMUYECKON peaklnH. 3aKOH JEUCTBYIOIINX MaceC -
OCHOBHOM 3aKOH XMMUYECKON KMHETUKN. KOHCTaHTa CKOPOCTH pPEAKLINN.
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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 KO3(Q(PUIMEHT peakuuu. DHEpPrusl aKTUBALMU XUMHUYECKUX pPEaKIUi.
VYpaBHeHnue Appenuyca.
Xumuueckoe paBHoBecue. lIpuzHakum xumuueckoro paBHoBecus. KoHcraHTa
paBHOBecHsi. CMellleHHEe PaBHOBECHUS] MPU W3MEHEHUWU KOHIIEHTPALUH, TEMIIEPaTyphl,
nasnenusd. [Ipunnun Jle-lllatense, pa3odpatk Ha IpuMepax.
Tepmonnnamuueckass  cucrema. (OCHOBHBIE  TEPMOJMHAMHMYECKHE  IApaMETPBI:
BHYTPEHHSIS SHEPT U, SHTAIIBINS, SHTponus, s3Heprusa [ mdb0ca, sneprus I enpMmrosba.
[lepBbIii 3akOH TepMOAWHAMHKU. [IpuimokeHue 5TOro 3akoHa K H300apHBIM U
M30XOPHBIM ITPOLIECCaM.
Tepmoxumus. Temnossle 3ddexTst peakiuil. 3akoH ['ecca u ero crneacTBus.
TepMoxummueckue ypaBaenns. Pacuer AH 5, AS ° o AGO o
Krnaccudukarnus nucrepcHbIX CHCTEM IO CTETIEHU JUCTIEPCHOCTH.
Hctunnbie pacTBOphl. TepMoauHaMuKa mpoieccoB pacTBopeHus. CriocoObl BEIPAKEHUS
KOHLIEHTPALlUH! PaCTBOPOB.
PactBOpbl anektponuToB. Teopus 3IIEKTPONUTHYECKOW Auccouuanuu. ['maparanus
MOHOB. CUJIbHBIE U c1a0ble 3JIEKTPOIUTHIL.
PactBopsl cnalbix anekTponutoB. Ctynenuyatas aucconuanus. CTeneHb U KOHCTaHTa
JUCCOLIMAIMU  CIA0BIX ANEKTpoNUTOB. OT Kakux (PaKTOpoB OHHM 3aBHUCIT? 3aKOH
pazbasnenus: OcTBayibiaa.
DIIEKTPOJMTHYECKAsT AUCCOUUaNus Boabl. oHHOE pou3BeaeHre Bobl. BomopoaHbIii
U TUIpOKCHIBHBIN nokazatenb pH u pOH. BydepHbie pacTBOpHI.
I'mppomus conent. Tumnbl rugposnm3a. KoHCTaHTa, cTENEeHb TMAPOIU3a, B3aUMOCBS3b
Mexay HUMHU. CTyneH4YaTblid TUAPOIIH3.
OKHCIUTENBHO-BOCCTAHOBUTEBHBIE peaknu. [loHATHE CTENEeHN OKHUCIIEHHsS aToMa B
Monekyie. [Iponeccel okucnenus u BoccraHoBieHusd. [IpuBeauTe npumepsl BEIIECTB
OKHCIIUTENEN U BOCCTAHOBUTEJICH.
MexaHu3M BO3HUKHOBEHHS JJIEKTPOJHOTO T[OTEHIMAlda Ha TpaHUIE paslela:
ITOBEPXHOCTh METAJNIA- PACTBOP AJIEKTpoauTa. Y paBHeHue HepHcra.
CraHapTHBIN BOJIOPOIHBIN 3JIEKTpO. P HanpspkeHU MeTaioB.
[NanbBannueckuii smemeHT. D/]C rampBaHWYecKOro 3yieMeHTa. KOHIEHTpanrOHHBIN
rajJbBaHUYECKUH JIEMEHT.
DIEKTPOIN3 pacTBOPOB U paciiaBoB. IIpoliecchl, mpoTekarone Ha KaTole U aHOJE.
[Tpumepsl. 3akonbl Papajes.
Buael koppo3un MeTaiuioB.
DNEKTPOXUMHUYECKAsT  KOppo3usl. YpaBHEHUS  pEaklUil, NOpoTEeKaloUuX MOpH
rajibBaHOKOppo3uu. Pa3obpats Ha npumepax.

30. CmocoObl 3aIUTHl METAJUIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus 0,11 npoeedeHus IK3IAMeHa:
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Ilpumep 1. B 600 mn pactBopa comepxutcs 30 r cynsdara amromunus. OnpenenuTsb
MOJIIPHOCTb, HOPMAJIBHOCTh U TUTP PACTBOPA.

Ilpumep 2. Xpom HaxoAuTCsi B KOHTakTe ¢ cepebpom. Kakoil u3 metamioB Oyner
OKUCTIAThCS TIpu Koppo3uu B kucion cpene (HC1)? Hamumure ypaBHEHHS DJIEKTPOIHBIX
mporeccoB (B HMOHHOM BHJE€) U COCTaBbTE€ CXEMy OOpa3yloIIerocs KOPPO3HMOHHOTO
raJbBAaHMYECKOIO AJIEMEHTA.

Ilpumep 3. Cuctema 2CO + O, 2C0O, + Q HaxoauTCs B COCTOSSHUM paBHOBecHs. Bo
CKOJIBKO pa3 HM3MEHHUTCS CKOPOCTh PEaKIMU TPH YBEIWYCHHH KOHIICHTPAIIMM OKCHJIa
yrieponaa(Il) B 4 paza?

Ilpumep 4.Kak HY)KHO U3MEHUTH JTABJICHHE, TEMITEPATYPy, KOHIICHTPAIIMIO UCXOTHBIX
BCIIECTB, YTOOBI CMECTUTh XUMHUYECKOEC PABHOBECHE B CTOPOHY OOpPa30BaHHS YTICKHCIOTO
raza: 2CO + O, « 2C0O, + Q?

Ilpumep 5. Hanmcate ypaBHEHHE MPOLIECCOB 3JIEKTPOJIM3a BOJHBIX PACTBOPOB COJICH:
xnopuna meau (II), cynedara anroMuHNS C YTOIBHBIMU JIEKTPOIAMH.

Ilpumep 6. TanpbBaHMUYECKUH DIIEMEHT COCTOMT U3 CEpeOpPSHOTO AJIEKTPOa,
norpy>kéuHoro B 1 M pactBop HuTpaTa cepeOpa M CTaHIapTHOTO BOJOPOJHOIO 3JIEKTPOAA.
Beruucnute DJIC sneMeHTa, HanuMcath ypaBHEHHUS 3JIEKTPOAHBIX MPOLECCOB U CyMMapHOM
peaKIuu, IPOUCXOoAsIen Mpu padboTe ANeMeHTa.

Ilpumep 7. CocTaBbTe ypaBHEHHE THAPOJIM3a M PaCCUMTANTE KOHCTAHTY THAPOIU3A
(Kr) BogHoro pacrtesopa xinopuaa ammonus. Ky(NH,OH) = 2* 10°.

Ilpumep 8. BO CKOJIBKO pa3 YBEIUYUTCS CKOPOCTh XMMHUYECKOW pEaKIuu, €CIu
MOBBICUTH TEMIIEPATypy peakunoHHoM cmecu Ha 30°? TemneparypHblil kodhpUIeHT paBeH
3.

IIpumep 9.1lpu 3nexTponuse paciiiaBa XJopuaa HaTpHs B TEYEHHE 5 4acOB Ha KaTOJE
BBIIENWIIOCH 3,6 T Metayima. OnpenenuTsh CUIy TOKa U 00bEM XJIOpa MpU HOPMAIbHBIX
YCIOBHSIX.

Ilpumep 10. 1luHk HaXOOUTCA B KOHTakTe ¢ HHKeiaeM. Kakoit u3 snemeHTOB Oyner
OKUCTIATbCS Tipu Kopposuu B kuciou cpeae (HCl)? Hamummmre ypaBHEHHE 3JIEKTPOIHBIX
npoueccoB (B MOHHOM BHJI€) M COCTaBbTE CXEMY OOpa3yoIIErocss KOPPO3UOHHOIO
raJlbBAaHMYECKOIO JIEMEHTA.

7.4 Mertoauueckue MaTepHaJibl, ONpelesONMe MNPoIeIyPbl OIeHUBAHUSA
3HAHUH, YMeHUIi, HABBIKOB, XapaKTEePU3YIOUIUX ITANbI (JOPMUPOBAHUS KOMIETEHIH I
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KoHuTponb OoCBOEHMSI AUCHMUIUIMHBI M OLEHKA 3HAaHWUA OOydaroluXcsi Ha 3K3aMeHe
IIPOU3BOAUTCS B COOTBETCTBUM C llojlokeHMeM O NpOBENEHUM TEKYLIETO KOHTPOJIA
yCHEBAEMOCTH U TPOMEKYTOYHOM arrecTauu OOydYaloIIuMXcs 10 00pa30BaTeIbHBIM
porpaMMam BBICILIETO 00pa30BaHUS.

TecToBble 3a1aHus

Kpumepuu ouenku 3nanuii 00yuaromuxca npu npoeeodeHuu mecCmupoeanus:

O11eHKa «OmAIUYHO» BBICTABIISACTCS MPH YCIOBUHU MPABUIIBHOTO OTBETa 00YJAIOMIETOCS
He MeHee 4eM 85 % TeCTOBBIX 3aJaHUM.

OreHKa «xopouto» BBHICTABISIETCS TIPH yCIOBUU MPABWIHBHOTO OTBETa 00yYaromerocs
He MeHee yeM 70 % TeCTOBBIX 3aaHuM.

O1leHKa «y0061emeopumesibHo» BBICTABISACTCS TPH YCIOBHU TPAaBHIBHOTO OTBETA
oOyuarorierocst He MeHee 51 % TecTOBBIX 3a/laHUiA.

OrieHKa «Hey006/1emeopumenbHoy) BHICTABISETCS MPU YCIOBUU MPABHIBHOTO OTBETA
oOyuarornierocst MeHee yem Ha 50 % TeCcTOBBIX 3a/aHUMH.

DK3aMeH

Kpumepuu ouenusanusa skzamena:

OueHka «omauuno) BbBICTABISIETCS O0ydarolieMycs, MOKa3aBlIeMY BCECTOPOHHHUE,
CHUCTEMATU3UPOBaHHbIE, MTyOOKHE 3HAHUS BOIPOCOB SK3aMEHAIIMOHHOIO OWJIeTa U YMEHHE
YBEPEHHO MPUMEHATh MX HA MPAKTUKE MPU PEIICHWHM KOHKPETHBIX 3aJad, CBOOOJAHOE U
paBUJIbHOE OOOCHOBAHUE MPUHSTHIX PEIICHHH.

OueHka «xopouto» BbICTaBISIETCS 00y4aroleMyCsi, €ClId OH TBEPAO 3HAET MaTepual,
rPpaMOTHO W TIO CYUIECTBY H3JaraeT €ro, yMeeT IPUMEHATh IOJyYEHHbIE 3HAHHUS Ha
MpPaKTUKE, HO JOMYCKAeT B OTBETE WM B PEIICHUH 337a4 HEKOTOPblE HETOYHOCTH, KOTOPBIE
MOXET YCTPAHUTh C MTOMOILbIO JOTOIHUTENBHBIX BOIIPOCOB MPENOaaBaTENsl.

Ouenka «yooenemeopumenvHo» BBICTABISAETCS OOydarolmeMycs, IOKa3aBLIEMY
dbparMeHTapHbIl, PA3pO3HEHHBIM  XapakTep 3HAHWM, HEIOCTATOYHO  IpaBUIbHBIC
bopMynMpOBKH 0a30BbIX TMOHSATUH, HApyIIEHUS JIOTMUYECKOM TOCIeI0BaTEIbHOCTH B
M3JI0KEHUU MTPOTPaMMHOIO Marepuaia, HO MPU 3TOM OH BIIaJI€€T OCHOBHBIMHU MNOHSITHSMU
BBIHOCUMBIX Ha 3K3aMEH, HEOOXOIUMBIMU JIJIsl JAJIbHEUIIEr0 00yUYeHHUsI U MOKET TPUMEHSTH
MOJIyYEHHbIE 3HaHUs 110 00pa3ily B CTAHIAPTHON CUTYaIlUH.

OueHka «HeyoosnemeopumenbHoy BbICTABISETCS 00yUaroueMycsl, KOTOPbIA He 3HaeT
OonplIE YacTH OCHOBHOTO COJAEpPKaHUS BBIHOCUMBIX Ha SK3aMEH BOIIPOCOB TEM
JTUCIUIUIMHEI, TOMyCKaeT rpyOble OMUOKY B (POPMYITMPOBKAX OCHOBHBIX MOHSTUI U HE YMEET
VCIIOJIB30BATH MOJYUYEHHBIE 3HAHMS P PEIIEHUN TUIIOBBIX MPAKTUUYECKUX 3a7a4.
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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 Ilepeyenb mnpodeccHOHAIBHBIX 0a3 JAaHHBIX MW HMH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM
Ne .
y HaumenoBanmue Temarnka DeKTPOHHBIN aapec
/1
http://www.consultant.ru
CrnpaBoyHO-TIpaBOBast
JlocTyn ¢ KOMIIBIOTEPOB
1. | cucrema VYHuBepcanbHas
AJIIEKTPOHHOTO YUTAIBHOIO 3ajia
«Koncynprantl Inmroc» .
oubnmorexu Apocmasckoit 'CXA.
Nudopmarnmonno- https://www.garant.ru/
IIPaBOBOM MOPTAJ JlocTyn ¢ KOMIIBIOTEPOB
2. P P YHuBepcanbHas Ty P
«l"apanT» AJIEKTPOHHOTO YUTAIBHOIO 3ajla
oubnmorexu Apocmasckoit 'CXA.
https://polpred.com/
JlokanbeHas cetp ApocnaBckon
I'CXA / uHauBuAYyambHbIN
3 baza nannbix Polpred.com v B
: HUBEpCaJIbHAs | HEOIPaHWYEHHBIN JOCTYM U3
0O630p CMU P P . yv
000 TOUKH, B KOTOPOH MMeEeTCsI
noctyn K cetu HTepHET 1Mo
JIOTUHY U TIApOJIIO.
PedepatusHo- ) )
Gep https://www.sciencedirect.com/
oubnuorpaduueckas u
Hocrtyn ¢ [P-agpeca akagemun.
4. | HaykoMmeTpuueckas 06a3za | YHUBepcaibHas
JTAHHBIX
ElsevierScienceDirect
https://www.springernature.com/
baswl nanHbIX
Hocrtyn ¢ [P-agpeca akagemun.
U3JIaTeIhCTBA
3. . YHuBepcanbHas
SpringerNature
PedepatuBnas u https://www.scopus.com/ JlocTym ¢
6. | aHanuTHyeckas 0asza VYuuBepcanbHas | [P-agpeca akagemuu.
nanHbiX ElsevierScopus
Hanmonanbhas https://H36.pd/
7. | onekrponHas OubnuoTeka | YHuBepcanbHas | K mpousBeneHusiM, mepemnienmmm B

(HDB)

O6HICCTBCHHOC AOCTOAHHUC JOCTYII
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CBOOOIHBIM.

K mpousBenaeHusM, 0XpaHIeMbIM
aBTOPCKUM IPABOM JIOCTYII C
KOMITHIOTEPOB JICKTPOHHOTO
YUTAJBHOTO 3aJ1a ONMOJIMOTEKH
Apocnasckoit 'CXA.

http://agris.fao.org/agris-
search/index.do
JlocTym cBOOOIHBIN

8. | ba3a manuerx AGRIS Crennanisuposa

HHasda

NudopmanmnonHo-

CHpABOTHAL CHCTEMA Cnenmanusuposa | http://www.cnshb.ru/AKDiL/

HHasI JlocTyTt CBOOOTHBIN.

9. | «CenbCcKOX034iCTBEHHAS
AJIEKTpOHHAsi OMOIMOTEKA
3HaHu» (CObu3l)

11.3 Joctyn k cetu UHTEpHET

Kaxnpiii oOywarommiics B TEUEHHME BCero mepuoaa oO0ydeHus oOecIeueH
WHIVMBUIYTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM (yIaJIE€HHBIM JIOCTYTIOM) K ceTu VHTepHET u
K 3JIEKTpOHHOM nHpopMaImoHHo-oopazoBatenbHoM cpene PI'bOY BO fpocnasckas I'CXA.

12 MaTepuaJIbHO-TEXHHYECKOe o0ecnedeHne 00y4eHHus Mo M CUUILIHHEe

[lo Bcem BugaM y4eOHOW NEATENBHOCTHU B paMKax JUCHUIUIMHBI «XUMUS
opraHuueckasi, (u3nueckass W KOJUIOMIHAs» MCIOJB3YIOTCS TMOMEIIEHUS — Yy4eOHbIe
ayIUTOpUN N7l TIPOBEACHUS YUEOHBIX 3aHATHM, MNPEIYyCMOTPEHHBIX YUE€OHBIM IUIaHOM,
OCHAIIIEHHbIE 00OpYJOBaHMEM M TEXHMUECKUMHU cpeacTBamMu oOyueHus. [lomemieHus ais
CaMOCTOSITEILHOM  pabOThl  OOYYaIOIIMXCA OCHALIEHbl KOMIIBIOTEPHOM TEXHUKOW C
BO3MOXKHOCTBIO MOJKIIOUEHUs1 K ceTu MHTepHEeT u obOecreyeHbl TOCTYNOM B 3JIEKTPOHHYIO
nH(})OpPMaIIMOHHO-00pa30BaTEIBHYIO CPEy aKaJIeMuUH.

12.1 Ilnanumpyemble mNOMelleHUs] /JJsi TPOBeIeHHUs BCeX BHIAOB Y4eOHOIl
AesITeJIbHOCTH

HaumeHoBaHMe cieniHAJIbHBIX OMeENIEHUI OCHAIIEHHOCTH CNEIHATbHBIX OMENeHUH
Yueonaa ayoumopusn onsa nposedenusn CriernanusupoBaHHast MeOelb — yueOHas Jocka, yueOHas
YUeOHbIX 3aHAmMUL MeOeIb.

[Tomemenne Ne 240. TexHnudeckue cpencTBa 00ydeHus, Habopbl
KommuectBo nocanounsix mect: 120. JIEMOHCTPAIIMOHHOTO 000PY/I0BaHUS U y4eOHO-
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HaumeHoBaHHe CIeHAJbLHBIX MOMeEIIeHH

Ocnamem{och CrenmuaJdbHbIX MOMeIeHu

Anpec (MECTOTONI0KEHHNE) TTOMEIICHUS:
150052, Apocnasckas 00u1., T. SIpociaBib,
ya. E. Konecosoii, 70.

HaTJIATHBIX TT0coOuit — MukpodoH Shurec 606,
kommberotep E6300/2Gb/160Gb/AOC, npoektop — BenQ
SP920P, akyctuka — Microlab H 600, sxpan ¢
anextpornpuBoaoM ClassicLyra 366%274.

[Iporpammuoe obecnieuenue: MicrosoftWindows,
MicrosoftOffice

Yuebnaa ayoumopun ona npoeedenusn
YUeOHbIX 3aHAMUIL

ITomemnienue Ne 107

KoymuecTBo mocamgo4yHeix Mect: 18.
Anpec (MeCTOMOI0KEHNE) TTOMEIIICHHUS
150052, Apocnasckas 00u1., T. SIpociaBib,
ya. E. Konecosoii, 70.

Crneunanu3zupoBaHHas MeOesb — yueOHas Jocka, yueOHas
MeOeIb.

Texanueckue cpencTBa oOy4eHus, HaOOPBI
JNEMOHCTPAIIMOHHOTO ~ 00OpyIOBaHUs W y4eOHO-
HATJIATHBIX TOCOOUH - HOYTOYK, MYJIbTUMEIHA-TIPOEKTOP,
aKkpaH, cteHn «Tabnuna Menaeneesay.

JlabopaTopHoe 00opyI0BaHue - 3JIEKTpOIaHeNb bamy -
1 mr., Becer BK-500 - 1 mr., Becer BJIKT 500 - 1 mr.,
Becel BJIP 200 - 2 mT., Bmaromep B3M - 1 mmr.,
JIBYCTOPOHHSS MPUCTaBKa — 2 MIT., e4b MydenbHas - 1
IIT., BEITSDKHOM mKad - 1 1mIT., HOHOMEp YHUBEPCAIbHBIN
- 3 wr., nnaMeHHslid porometp - 1 wT., noHomep -1 mr.,
yaeTpoTepmoctar YI'Y - 2 mrt., poromerp JIOII-72 m —
1 wr., porokonopumerp ®IK - M - 1 mT., xpomororpad
- 1 mr., mkad cymmnapHbIN - 2 wWT., snuaackon DI - 1
IIT.

[Iporpammuoe o6ecnieuenue: MicrosoftWindows,
MicrosoftOffice.

Ilomewenue ona camocmoamenvHoil padomasl
oodyuarowuxcsa

[Tomemenne Ne 109.

KonnuectBo mocamounsix Mect: 12.

Anpec (MeCTOTOI0KEHNE) TTOMEIIICHHUS
150052, Apocnasckas 00u1., T. SIpociaBib,

ya. E. Konecosoii, 70.

Criennanu3upoBaHHast MeOelnb — yueOHas MeOelb.
TexHuveckue cpesicTBa 00YICHHS — KOMITBIOTEPHI
NepCOHANbHBIC — |2 MIT. C TUIIEH3MOHHBIM TPOTPAMMHBIM
o0ecrieueHreM, BBIXOI0M B ceTh IHTEpHET U JTIOKaIbHYIO
CeTb, JOCTYIIOM K HH(OPMALIMOHHBIM pecypcam,
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTENBLHOM cpelie
®OI'BOY BO Spocnasckas [CXA, k 6a3aM JaHHBIX U
MH(POPMAIIMOHHO-CIIPaBOYHBIM cucTemMa. Konaunnonep —
1 .

[Iporpammuoe o6ecnieuenne — Microsoft Windows,
MicrosoftOffice, cnenuanu3upoBaHHOE JIUIIEH3HOHHOE U
cBOOOJIHO pacnpocTpaHseMoe IPOrpaMMHOE
obecrieyeHune, MpeyCMOTPEHHOE B pabouel mporpamme
T CLIUTTITMHBI

Ilomewienue ona xpanenus u
npoguIaKmuuecKo20 00CayHCUBaAHUA
yuebnozo 060pyoosanus

ITomemennst Ne 210, Ne 328.

Anpec (MEeCTOIOI0KEHHNE) TTOMEIICHUS:
150052, Apocnasckas o001, T. SIpociaBib,
yi1. E. Konecosotii, 70.

Crneunanu3upoBaHHas MeOeIb; CTeIUIAKU TS XpaHSHUs
y4eOHOTr0 000pyIOBaHMsI; KOMITBIOTEP C JUIIEH3HOHHBIM
NpOTPaMMHBIM OOecTiedYeHHEM, BBIX0I0M B IHTEpHET u
JIOKAJIbHYIO CETh, IOCTYIIOM K HH(POPMAIIMOHHBIM
pecypcaM, 3JIEKTPOHHOU HHPOPMAITHOHHO-
00pa3oBaTeNbHOM cpesie akaaeMuH, K 0a3aM JaHHBIX U
MH(OPMAIIOHHO-CIIPABOYHBIM CUCTEMAaM; HaYITHUKH;
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HauMeHoBaHMe cienHaJIbLHBIX IOMEIICHU I OCHALIEHHOCTD CNIeMAJLHBIX IOMEIeHU I

CKaHep/TIPUHTEP; CIIEIUATbHBII HHCTPYMEHT U
WHBEHTAaPh 11 00CTyKUBaHUS Y4eOHOTO 000PY10BaHUS.
[Iporpammuoe o6ecnieuenue: MicrosoftWindows,
MicrosoftOffice.

13 Opranuszanus o0pa3oBaTeJbHOI0 MpoLecca AJsi HHBAJWIO0B U JIHII ¢
OrPAHUYEHHBIMHU BO3MOKHOCTSIMU 310POBbSI

OOyueHue Mo JUCIUIUIMHE «XHWMHS» JHUI] OTHOCSIIUXCSA K KaTerOpUHd WHBATUIOB U
JIUI] ¢ OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMU 310POBbSI OCYIIIECTBIISIETCS C YU€TOM OCOOCHHOCTEH
MCUXO(U3NYECKOTO PAa3BUTHS, WHIUBUIYAIBHBIX BO3MOXKHOCTEH M COCTOSHHUS 370pPOBbS
TaKUX 00YyYaroIIUXCA.

B crnyyae BO3HUKHOBEHHS HEOOXOIUMOCTH OOYYEHHUS JHUI[ C OTrPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBbSI B By3€ IPEAyCMATPUBACTCS CO3JaHWE CIEIHATbHBIX YCIOBHH,
BKJTFOYAIOIINX B Ce0S MCIOIb30BaHUE CIEIUATBHBIX 00pa30BaTeIbHBIX MPOTPAMM, METOIOB
BOCIIUTAHMS, JUJAKTHYECKAX MATEPHATIOB, CHCIHAIBHBIX TEXHUYECKUX CPEICTB OOYUCHHUS
KOJUICKTUBHOTO W HWHIWBHIYaJIbHOTO TIOJB30BaHUS, TMPEIOCTaBICHUE YCIyTI acCHCTEHTA
(MOMOIITHKKA), OKAa3bIBAIOMICTO OOYYAIOIIUMCS HEOOXOJAMMYI TEXHHYECKYI0 ITOMOIIb,
MPOBEJICHUE TPYIMIOBBIX W WHAWBHIYAIBHBIX KOPPEKIIMOHHBIX 3aHIATHHA, OOCCICUCHHE
JOCTYIIa B 3JaHUS By3a W JIpyrUe YCJIOBHSA, 0€3 KOTOPBIXHEBO3MOXKHO WM 3aTPYIHEHO
OCBOCHHE 00pa30BaTEIbHBIX MPOrPaMM 00YUYAIOIIUMHUCS ¢ OTPAHUICHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI.

[Ipy moOnMyYeHWW BHICIHICTO OOpa30BaHHWS OOYYAIOMIUMCSA C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH  3JIOPOBBSl MPEJOCTABJIAIOTCS OCCIUTaTHO YydeOHas JHMTeparypa, NpH
HEOOXOIUMOCTH — YCIYTH CypJAOINEPEBOAYUKOB M TH(IOCYpAoNepeBOIINKOB. C ydeToM
0COOBIX TIOTPEOHOCTEH OOYyYalImMMCS C OrPAaHWYCHHBIMH BO3MOXKHOCTSMHU 370POBbS
obecrieunBaeTCs IPEIOCTABIICHHE YICOHBIX, JICKITMOHHBIX MAaTEPHAJIOB B DJICKTPOHHOM BHJIC.
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JonosiHeHUsI ¥ H3MeHeHHsI K paboueil nporpaMMe JHCHHILIHHBI
nepuoxa ooydenusi: 2021 — 2025 yyeOnnie roaga

Brecennslie nsmenenus Ha 2021/2022 yueOHbIH rof

B pabouyro mporpaMMy IUCLHUIUIHHEL

Xumus

HAQuUMeHoBsaHue ()uCl[unJlqul

BHOCATCA cJleAyIOmMe H3MEHECHUS U JONMOJTHEHUSI

Hara, HOomep

NMpOTOKOJIa
Hara, Homep 3aceqaHusi yueOHO-
NpoTOKOJIa METOllH‘lecKOﬁ
Ne 3aceaaHust KOMHCCHH,
Pa3nen MN3meHeHHsl M 10TNOJTHEHHS
n/n kadenpsl, BHU3a NpeaceaarTeis
BH32a 3aBe1yIOLIero y4eGHO-
xadeapoii MeTOAMYEeCKOii
KOMHCCHH
dakyabTeTa
1 |4. CrpykTypa AUCUUIUIMHEI U Ha ocHoBanuu npukasa
pacrpeziesieHue ee TPYIOEeMKOCTH (Ha MunoOpnayku Poccuu
OJHOT0 00YyYaroLerocs) MunnpocgelueHus Poccun
ot 05.08.2020 r. Ne885/390
«O NpaKTHYeCcKoit 01.09.2021 r. 01.09.2021 1.
NoOAroToBKe 06yuarommxcsy | 1 [POTOKOI Nel | TIporoxon Ne 1
B Tabnuiy paszaena 4 Ao }%} :
paGoHeii nporpamMMe! (noonucy) (noonucy)
JUCIIMIUTMHBI BKJIIOYEHA
CTpPOKa «B TOM YHCJIE B
(hopme npaKTHUECKOH
MOJrOTOBKMY.
2 |5. ComeprkaHne QUCLUIUIHHEI Ha ocHoBaHuu npukasa
MunoOpnayku Poccun u
MunnpoceuieHus Poccun
ot 05.08.2020 r. Ne 885/390
«O npaKTUYECKOH
MOArOTOBKE
00y4JaroLuXCs»:
— B Tabnuue m. 5.1
«Conepxanue 01.09.2021 1. 01.09.2021 r.
JUCLIUIUTUHEI,

CTPYKTYPUPOBAHHOE IO
TemaMm (pazzenam) ¢
yKa3aHHeM OTBEJIEHHOI0 Ha
HHX KOJIMYECTBa
aKaJeMHYECKHUX YacoB H
BUJIOB y4eOHBIX 3aHATHID
paboueii nporpaMmbl
JMCLMIUIMHBI B rpade
«KonraktHas paboTa npu
NpOBe/ICHHN y4eOHBIX
3aHaTHi» nobasneHa rpada

ITpoToxon Ne 1
e

ITpoTokoi Ne 1

(noonucy)

(noonucw)




JaTa, Homep

MmpoToOKOJIa
Jara, Homep 3aceJaHus y4eOHO-
NpoTOKoOJa METOAUYEeCKOM
s Pa3zpnen H3meHenus: u qonoHeHust oA ey S
n/n Kadeapsl, BH3a MpeacenaTelis
BH3a 3aBeyIOLIEro y4eGHO-
Kkadenpoii METOAHYEeCKOi
KOMHCCHH
dakyabTeTa
«B T.4. B popme
MPaKTUYECKOH
MIOATrOTOBKHY;
3 | 8. Ilepeyern OCHOBHOM M OMOIHATENBHOM | OGHOBJIEH IIEPEYeHb
y4eGHOH IuTepaTyphbl, HCOOXOAUMOM 71 | OCHOBHOM 1 01.09.2021 r. 01.09.2021 r.
OCBOCHHS JUCLIUTIIHHBI JOTIOJTHUTENIFHON Y4eOHOM Ipotoxon Ne 1 | TIporokom Ne 1
JIATEPATYPbI, HEOOXOUMOM N
JUIS pealu3aruu P el LA
o0pa3oBareIbHO (noonucve) (noonucy)
pOrpaMMbl
4 |9. llepeuens pecypcos nndopmarmonno- | 9.1 Iepeuens
TEJICKOMMYHHKALIMOHHOMN CeTH MIHTEpHET | peKOMEH/yeMbIX HHTEPHET-
CaiTOB 0 AUCUHILIHHE.
OGHOBIIEH TepeyeHn 01.09.2021 r. 01092021 1.
pekoMeH/yeMbIX HHTepHet- | 1IpOTOKON Ne 1 HPOT%OJ Ne ]
CalTOB, HEOOXOIUMBIX ISt eI P4
PEGRSImG-" & (noonuce) (noonucw)
o0pazoBarebHOM
[IPOrpaMMBbl
5 |11. Ilepedyenb uH(HOPMALMOHHBIX 11.2 Ilepeuyenn
TEXHOJIOTHH, HCTIOIb3YEMBIX TPH npodeccuoHanbHbIX 6a3
OCYLIECTBJIEHHMH 00pa30BaTEIHHOTO JaHHBIX U
npolecca no JUCLUIUIMHE, BKIIK0Yas MH()OPMALIMOHHBIX
NIepeyeHb MPOrPaMMHOr0 06ECHIEYEH S U | CIIPABOYHBIX CHCTEM.
MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM OGHOBIIEH NiepeyYeHn 01.09.2021 r. 01.09.2021 r.
npoeccHonanbHbIX 6a3 ITpotoxonm Ne 1 | ITpoToxom Ne 1
JaHHBIX U
MH(pOPMAIIMOHHBIX o o
CIIPaBOYHBIX CHCTEM, (noonuce) (noonuce)
UCIIONB3YEeMBIX TIPH
OCYLLECTBICHUH
o6pa3oBaTesibHOro
npoLecca Mo AUCHMITITHHE
6 |12. MarepuanbHO-TEXHHUECKOE 12.1 ITnanupyemsie
obecnieueHne o0y4eHUs MO AUCLUHUILIUHE MOMelleHUs TUIst
NPOBEJCHHUS BCEX BHIOB
Y4eOHOIi IS TebHOCTH. 01.09.2021 r. 01.09.2021 1.

OOHOBTIEH NIepeyeHb
MaTepHUabHO-TEXHHUYECKOTO
obecrieueHus,
HEOOXOIUMOTO ISt
peanuzaiiu
o0pazoBarebHOM
IpOrpaMMbl

IIporokon Ne 1
.

IIpoToxomn Ne 1

(noonucw)

C
“noonucs)




MuHuCTEPCTBO cenbCKoro xo3siicrsa Poccuiickoii @enepanuu
DenepaibHOE roCyJapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa3oBaHUs
«IpocnaBckast rocy1apCTBEHHAs CEIBCKOXO3SIIICTBEHHAS aKaIeMUsD)
ArpOoTexHOJIOTHYecKHit PaKyapTeT

VTBEPXJIAIO

IlepBslit mpopekTop

: ,BQ_Y BO SIpocnaBckas
o9 I'CXA,

= 5% _B.B. Mopo3os
g%iféﬂHT}I6pﬂ . 4 & o

g .9 =

B

b1.0.11 «Xumus»

Koa 1 HanpaBJjieHHe NOATr0TOBKH
HanpasyiennocTs (Mpo¢uJib)
Kpanudukxanus

®opma o0y4yeHHs

T'ox Hayasia NOArOTOBKH

HHoekc oucyunnunel « Haumenosanue Oucyuniutbol»

35.03.06 Aepounscenepus

Mawunvl u obopyoosanue 8 azpobusHece

bakanasp

O4YHaA

2021

®dakynabTeT UHDICEHEPHbLI
Mexanuyayus  cenvckoxo3aiicmeeHHo2o
Brinyckaromasi kadeapa npouzgoocmea
Kadenpa-pazpaboTunk Oxonoeus
O0BeM TUCHMILJINHBI, 4. / 3.€. 108/3
®opma KOHTPOJIsI (IPOMEKYTOYHAS ATTECTALHS) 9K3aMeH

Jlexan
WH)KEHEepHOro (akyapTeTa

Mb\//

K.M.H., O0YeHm Illemrynona E.B.

(noonucy) /

(yuéHas cmenenv,

36aHue)
va
Ipencenarens YMK B T A K.ILH. Ananbun I'.E.
~ (moonucy) (yuénas cmeneHy,
38anue)
3aBeayroLuii

BhIMycKarouiel kadenpoi

Girannr

K.M.H., O0yeHm Ileurynosa E.B.

(noonucw)”

Spocnagnb, 2021 1.

(yuénas cmeneny,
36aHUe)



s

Jlekumu — 17 w4
JlabopatopHble 3aHsATHS 34 .

CamocrositensHast pabora 29,15 w.

MecTo JMCUHILIMHBI B CTPYKType 00pa3oBaTeIbHONH MPOrpaMMbl:

JucuuminHa «XUMHSD OTHOCUTCS K 00s3aTeIbHOM YacTH 00pa3oBaTebHOM
IporpaMMbl 6akaaaBpuarta.

JUCHHUIUIHHA HanpaBJjeHa Ha ()OpMHUPOBaHHE CJIEAYIONIHX KOMIEeTeHIIHIA:

= Oﬁ[l.leﬂpO(l)eCCl’lOHaJleble KOMIICTEHIIHH H HHAUKATOPLI HX JOCTHXKCHHUSA

Koa Couepmamle Koa u HaumeHoBaHue HHAUKATOPA AOCTHKCHHUS KOMITETCHLUHUH
KOMIIETeHLUH KOMIIETEeH MU ) 3HATh ] YMeThb l BJIAJIeTh
Coocoben  pematp | OIK-1.1
THIIOBBIE 3a1a4n UJ-1: J{eMOHCTpHPYET 3HAHHE OCHOBHBIX 3AKOHOB MATEMATHYECKHX,
NPOdeCCHOHATBHOR €CTeCTBEHOHAYYHBIX H  o0menpodeccHOHANbHBIX  JAUCIHILIHH,
HCOﬁXOI(HMbIX AJIsA pemeHust THIIOBBIX 3azav B odsacTn
JEeATSIIEHOCTH Ha
. | ArPOHHKEHEPHH
OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
OIIK-1
MaTeMaTH4YECCKUX H [IpousBouTh
€CTECTBCHHBIX HayK S saKomy; | BPFECTICHIA C CoBpemeHHO#
c NpUMEHECHHEM A HCIOJIB30BaHUEM TEPMUHOJIOTHEN B
UH()OPMaLHOHHO- OCHOBHBIX TOHSTHH U | 00JIaCTH XUMUHU
KOMMYHHUKAITHOHHBIX 3aKOHOB XWMUU
TEXHOJIOTH

- KpaTkoe comep:kanue AUCUMIUIMHBI: OCHOBHBIE 3aKOHBI XHMWH,
nepuoanueckuit 3akoH .M. MeHnzneneeBa, cTpoeHue aroMa, XUMHYECKas CBSA3b,
pacTBOpPHI  DJIGKTPOJIUTOB, XHMHYECKas  KUHETHKa, TEepMOAUHAMHUYECKHE
napaMeTphl XHUMHUYECKUX pPeaKiuil, dJEeKTPOXUMHUs, KOPPO3Us METAJIOB, 3alluTa
METaJUIOB OT KOPPO3HUH.



