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1 He.]'lb H 3aJ1a4 OCBOCHHUA NTUCHUIIJINHBI

Heablo wu3ydeHUs AUCHUIUIUHBI «XUMUs» SBIsSETCS (OPMUPOBAHUE OCHOBHBIX
MOHSTHM, 3HAHUIA U YMEHHM 110 XUMHH, (HOPMUPOBAHKE 3HAHUI 00 OOIIMX 3aKOHOMEPHOCTSIX
XAMUYECKHAX PEAKIUH.

3agaum:

— M3y4Y€HHUE OCHOB COBPEMEHHOT'0 YUYEHUSI CTPOCHHUS aTOMa U TEOPUH XMMHUUYECKOU CBSI3H;

— M3Y4YEHUE OCHOB YUCHHS O CKOPOCTH XMMHUUYECKUX PEaKIMi, XUMUUECKOM PaBHOBECHUU;

— H3y4YCHHE OCHOB YYCHHS 00 YHEPTreTUKE XUMHUYECKUX PEAKIIUN;

— HW3Yy4YEHHE OCHOB COBPEMEHHOM TEOPUHU PACTBOPOB;

— W3Yy4YEHHUE TEOPUU OKUCIUTEIHLHO - BOCCTAHOBUTEIBHBIX PEaKIIMil U 3aKOHOB
AIEKTPOXHUMUH;

— HW3YYEHHE TEOPETUYECKUX OCHOB MPOIECCOB KOPPO3UU METAIOB U METOJIOB 3aIlUTHI
METAJJIOB OT KOPPO3UH;

— TI0OKa3aTh POJIb XUMHUU B Pa3BUTHU COBPEMEHHOTO €CTECTBO3HAHUS, €€ 3HAUCHHUE IS
po¢eCCHOHAITBHON JIEATeTLHOCTH;

— o0ecneynTh BBITIOJTHEHUE 00yUYaroIMMHUCS J1a00paTOPHOTO MpakTUKyMa,
WJUTFOCTPHUPYIOIIETO CYITHOCTh U METOJIBI XUMHUH;

— TMPUBHUTH OOYYAIOIIMMCS HABBIKM TPAaMOTHOTO M PAalMOHAIBHOTO O(opMieHUs
BBITIOJTHEHHBIX KCIIEPUMEHTAILHBIX PabO0T B J1a00OpATOPHOM MPAKTUKYyME, 00pabOTKH
pPE3yIbTATOB IKCIIEPUMEHTA.

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

N3yuenue naHHOW AMCHMIUIMHBI HANpPaBICHO Ha (OPMUPOBAHHME Yy OOYHYAIOIIUXCS
cienyromient obmenpodeccruonanbuoi kommerenuu (OITK-1.1):
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3 MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl
HMuctumnnaa «XuMHUSD» OTHOCHTCS K  00s3aTeNbHOM 4acTu  00pa3oBaTENIbHOMN

nporpaMMebl OakanaBpuarta.

4 CTpyKTYypa TMCUMILIMHBI U pacnpe/aejieHie ee TPYA0eMKOCTH
(Ha oTHOTO 00y4aIoNIerocsi)

Buj yueOHoii paboThI Beero 3a 1 cemectp

4acoB 4acoB

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

+ Jla6 + IIp + KCP)

B TOM YHCJIE:

Jlexumonnele 3anstus (Jlex) 9,00 9,00

JlabopaTopusle 3ausTHs (Jab) 17,00 17,00

ITpaxTrueckue 3ansarus (I1p) — —

ITpoBeneHre KoHCYIbTaIM 110 yueOHo# nucimrmune (KCP) 0,90 0,90

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

B TOM YHCIIE:

CamocrosTenbHas paboTa MpH BEIMOTHEHHN pacdeTHO-rpaduaeckoi 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 MOJTOTOBKE K 3a4ETy

[Tpoure BUIBI CAMOCTOSATEIBHOM PAOOTHI (TTOrOTOBKA K JICKIIHAM,

1a00paTOPHBIM, IPAKTHIECKIM 3aHSATHIM) 54,10 54,10
3. KonrakTHasi padoTa npu npoBeIeHNH MPOMEKYTOYHOMH aTTeCTAIUH,

BCEro 3,3 33
I'pynnoBsle KOHCYJIBTAlMK IEPEN AK3aMEHOM U Cllaua 3K3aMeHa 110

mucnutuinHe (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
O0masi Tpy10eMKOCTh JUCHHMILUIMHBI B 324€THBIX eINHUIAX: 3 3




5 Coneprkanue QU CHUNINHBI

5.1 CopepxanHue AUCHUILIMHBI, CTPYKTYPHMPOBaHHOEe MO TemMaM (pas3jeiam) C
yKa3aHUEM OTBEJACHHOI'0 HAa HUX KOJHMYECTBA AKAJAEMHYECKUX YACOB M BHU/I0B y4eOHBIX
3aHATUHHI

E - Bujabl yueoHol padoThI U UX TPYI0EMKOCTH, YACHI
=
< HaumenoBanue u coxepzanne pasiesa 5= KonTakTHas pa6oTa npu CaMoCTosITe/Ib-
5 AMCUHIUTMHDI (MepeeHb M1aKTHeCKuX E [ NPOBeIeHUM Y4eOHbIX 3aHATHH Hasi paboTa
= eIMHHUIL: PAacCMaTPHUBaeMbIX NOATEM, E 2
g BOIIPOCOB) sz B T.4. B opme Kon- | & 3
- & Z J JIP |II3 | npaktuueckoii| KCP | CP S 2
- MOArOTOBKH TPOJIb | M =
1 |PeakmuonHas ciocOOHOCTH BEIIECTB OIIK-1 | 7,00 | 2,00 0,25 | 18,10 — 27,35
OcHogHble NOHAMUSA U 3AKOHbI CIeXUOMempuu 2,00 | - 0,05 | 2.00 — 4,05
Cmpoenue amoma. Keanmosomexanuueckue
npedcmaenenus. [lpunyunvt pacnpedenenus 2,00 1,00 0,10 | 6,00 - 9,10
9NEeKMPOHO8 8 INIEKMPOHHOIU 00010YKe AMOMA..
Ilepuoouueckasn cucmema snemenmos J{. Y.
Mendeneesa 6 ceeme meopuu cmpoenus 1,00 0,5 0,05 | 210 - 3,65
amoma
Xumuueckas ces3v. 2,00 0,5 0,05 | 800 10,55
2 | XuMuueckasi TepMOJIMHAMHUKA U KHHETHKA OIIK-1 (2,00 | 1,00 0,20 | 8,00 — 11,20
Xumuueckasn kunemuxa - | 1,00 0,10 | 5,00 — 6,10
DHepeemuxa XUMu4eckux peaxyuii. 2,00 | - 0,10 | 3,00 — 5,10
3 | Xumudeckre CUCTEeMBI OIIK-1 — | 14,00 0,45 | 28,00 — 42,45
Pacmeopur snexkmponumos. Booopoouwiil ~ 1600 0.20 | 16.00 B 22,20
noxkasameinv
Onexkmpoxumusi - 15,00 0,15 | 6,00 — 11,15
Kopposua memannos - 13,00 0,10 | 6,00 — 9,10
KypcoBast pabora (poexT) - - - - - - -
ITpomexxyTouHas arTecTanus (3K3aMeH): OIIK-1 — — — — 23,7 | 27,00
HUTOI'O no gucuuniuHe: — 9,00 [ 17,00 0,90 | 54,10 23,7 108

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

Ne e HanMenoBamme Buap1 “y‘leﬁHle DopMBbI TEKYIET0
n/n | cemecTpa pa3jeia JUCUUIINHBI 3ausTHii (8 9acax) KOHTPO.Ti 1
JI JIP 113 ycIeBaeMoCTH
1 1 PeakmmoHHas ciocOOHOCTH BEIIECTB 7 - PT, Kn
1 XuMHUYecKasi TepMOJIMHAMUKA U KHHETHKA 2 1 — KP, PT

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




No No HanMeHOBAHIE Buap1 vy‘leﬁHle DopMBbI TEKYIET0
n/n | cemecTpa pa3jesia TUCUUILIHHBI 3AHATHI (B Hacax) KOHTPOTH 1
JI JIP 113 YCIIeBaeMOCTH
3 1 XUMUYECKHEe CUCTEMBI — 14 — PT, 3JIP, UJ13, KP
HUTOI'O: 9 17 — —
5.3 JlabopaTopHbIe padoThI
Ne Ne HaumenoBaHue Bcero
HaumeHnoBanue j1a00paTopHBIX padoT
n/m | cemecTpa pa3iena TUCHUILIHHBI 4acoB
1 1 Peakumonnast cmocoGHOCTh BemiecTB | CTpoeHne aTroma. XUMHUYECKast CBA3b 2,0
2 1 XuMudeckasi TepMOIMHAMUKA U KuHeTrnka XHMHYECKUX peakIuit 1,0
KHHETHKA
3 1 XUMHUYECKUE CUCTEMBI [IpuroToBieHue pacTBopa 3alaHHOIN KOHIIEHTPALUI 4,0
4 1 Bonoponusiii nokazatens. ['naponus coneit 2,0
5 1 INanbBanudeckuil aneMeHT. Psig HanpsokeHU MeTauloB. 5,0
DIIEKTPOIIH3.
6 1 Koppo3uss MeTtaiuios. 3amura METaIoB OT KOPPO3UU 3,0
UTOro:| 17

6 [lepeueHb yueOHO-METOAUYECKOT0 O0ecriedeHHs AJIsl CAMOCTOSATEIbHOI padoThl
0o0y4arommXxcs 1no AUCHUILINHE
6.1 Buabl camocrositesqibHOM padoThl o0yuarommxcs (CP)

No Bcero
Ne cemecTpa HanmeHnoBaHue pa3jesia TUCHMILTHHbBI Buawsr CP
n/n 4acoB
1 1 PeaknmonHast ciocoOHOCTH BEIIECTB Koncnexruposanue matepuanos | 10,00
IToaroroBka K TeCTUPOBAHUIO 8,10
2 1 Xumuueckas TepMOTMHAMHKA U KHHETUKA KoHcniektnpoBaHne MaTepraloB,
MOJATOTOBKA K KOHTPOJIBHOM 4,00
pabote
IToaroToBka K TECTUPOBAaHHUIO 4,00
3 1 XUMUYECKHE CUCTEMBI [ToaroroBka K KOHTPOIBHOM
pabote 4,00
IToaroToBKa K 3alIuTe
J1ab0paTOPHBIX paboT 18,00
IToAroToBKa K TECTHPOBAHUIO 4,00
BrImonHeHre HHINBUTYATBHBIX 200
JIOMaITHUX 3aJJaHuM i
CamocTtoaTtenbHana paboTa Npu NOAroToBKE K 3K3aMeHY 23,7
UToro:| 77,80




6.2 MeToanueckne ykazanusi (JIJisi CAMOCTOATEILHO padoThI)

I[J'I?[ CaMOCTOATCIIbHOIO  M3YUYCHHUA  MATCpUaioOB IO  AWCHUIINIMHE «XUMHUS»
06yt1a10u1nec&1 MOI'yT BOCIIOJIB30BATbBCA CICAYIOMMHU AaBTOPCKUMHU MCTOJUYCCKUMU
YKa3aHHUAMMU:

XamucroBa WM.JI., PykoBoacTtBo mo aucu. XuMus [DHEKTpOHHBIA pecypc]|: mmid
OakanaBpoB 1o Hamp. noar. Arpourkenepus / M.JI. Xanucrosa, JI.A. banamosa, Apocnapms,
®I'bOY BIIO SAT'CXA, 2015, 154c¢ // Dnekrponnast oudamoreka SAI'CXA.

7 ®OH OLEHOYHBIX CpEaACTB Jisl IPOBECACHUS Telcymeﬁ 41 l'[pOMe)KyTO‘-IHOﬁ arTrecranmmu
oﬁyqamumxcn o JTUCHUIIJINHE

@DOHJ| OLEHOYHBIX CPEICTB MO AUCHUIUIMHE «XUMHSD — KOMIUIEKT METOJUYECKUX U
KOHTPOJIBHO HW3MEPUTENbHBIX MaTepHalioB, MpeAHa3HAUeH J[UId OLCHUBAHUS YPOBHS
chopmupoBannocTu kommeTeHIuu OIIK-1 Ha pa3HbIX cTagusx oOydeHHs] Ha COOTBETCTBUE
WHINKATOPaM JOCTHUKEHUS KOMIICTCHIIHA.

@®OoHJT OIEHOYHBIX CPEICTB BKIIOYAET KOHTPOJIBHBIE MATE€pUANbl MJisi TPOBEICHUS
TEKYILEr0 KOHTPOJISl yCIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTALIMH MO0 3aBEPIICHUIO NeprUoaa
00yueHusl.

Texymuii KOHTpOJIb YCIEBAEMOCTH OOECIEYMBAET OLICHUBAHHE XOJa OCBOEHUS
JTUCIUIUIMHBI ¥ IPOBOJUTHCS B BUJE KOMIBIOTEPHOTO WM OJIAHOYHOTO TECTUPOBAHUS.

[IpoMexyTouHass arrecTanusi HMMEET LEJIbl0 ONPEAeNUTh CTeNeHb JOCTHKEHUS
3aIJIaHUPOBAHHBIX PE3YJIbTaTOB OOyYEHHsA MO JUCHUIUIMHE 3a ONpPENEICHHBIA Nepuoa
ob0yuenus (1 cemecTp) 1 mpoBoauTCs B opme 3k3amena (1 cemectp).

7.1 IlepeyeHb KOMIIETEHIHII ¢ YKa3aHUEM 3TanoB ux GoOpMHPOBAHUSA B Mpolecce
ocsoenus OIIOII BO

Ne Jrtansl (OPpMHUPOBAHMSA M IPOBEPKH YPOBHS ¢(pOPMHPOBAHHOCTH KOMIIETeHIMH 1O
ceMecTpa JUCUHUILIMHAM, IPaKTUKaM B nmpouecce ocsoenuss OIIOII BO
OIIK-1 —/lemoncmpupyem 3nanue 0CHOGHBIX 3AKOHOE8 MAMEMAMUYECKUX, eCHECH8EHOHAYYHBIX U
obuenpogheccuonanbHbvIX OUCYUNIUH, HEOOXO00UMbBIX 0J13 PeuleHUs MUNO0BbIX 3a0ay 8 odnacmu
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Ne Jtanbl (pOPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMHPOBAHHOCTH KOMIIETEHLM 110
ceMecTpa JUCHHUILIMHAM, IPaKTHKaM B npouecce ocsoennst OINOII BO

aAZpounIicenepuu

1,2,3,4 ‘ Martemartuka

1,2,3 ‘ dusznka

1 ‘XI/IMI/ISI
6 | Tuapasmika
5 ‘ TernorexHuka
2,3 | MatepuanoBe/ieHHe M TEXHOJIOTHsl KOHCTPYKIIMOHHEIX MAaTEPHAIIOB
3 ‘MeTponorm{, CTaHJIAPTU3ALHUS U CEPTUPUKAIUSI
2,3 ‘ NudopmaTrka u 1ndpoBbie TEXHOJIOTHH
4 Mexanu3aiusi TexHoJaornueckux npoieccos B AITK
5 DJIEKTPOTEXHUYECKHUE MATEPHAIIBI
) O3HakoMUTeNbHAs MPAKTUKA (B TOM YHCIIE MTOJy4YeHHE EPBUYHBIX HABBIKOB HAyYHO-
MCCJIEIOBATEIHCKON paboThI)
8 ‘ BrInosHeHne U 3a1uTa BBITYCKHOW KBATM(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 IJsl NMPOBEAEHUS] TEKYLIEro KOHTPOJSI M PYOe:KHOro

TeCTHPOBAHMS
Ilpumeput 6onpocoes 014 3auiumot 1a60paAmMoOPHLIX paoom:

I.  Yro Takoe pacTtBOpbI?

2. Yro Takoe pactBopuMocTh? Kakas cyiecTByeT 3aBUCHUMOCTb MEXJYy H3MEHEHUEM
TEMIIEpaTypbl U PACTBOPUMOCTBHIO TBEPABIX TEI?

3. Yro Takoe nepeHachllleHHbIE 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 oTIMuMe 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?

I1. Kakue BemecTBa Ha3pIBalOTCA UHAMKAaTOpaMu? UTO Ha3bIBA€TCS MHTEPBAJIOM IEPEX0aa
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 TUApou3e oO0pasyroTcs: a)
KHCIIbIE coin; 0) ocHOBHbIE conu? TlosicHuTe Ha mpUMepax.

15. Hamwucatb MOJEKyIsIpHbIE U MOJIEKYJISIPHO-MOHHBIE YpPAaBHEHUS PEaKLUMi TUAPOIU3a
cinenayromux coneit: Na,SO4; NaCN; KCl; NHyNOs; Fey(SO,)s; KsPO,; CH3;COONa.
KakoBa peakiusi cpeqibl pacTBOpa B KaXJI0M cirydae?

16. UYto HazwiBaeTcs OydepubiM pactBopom? TlosicauTe Mexanusm OydepHOro neicTBust Ha
nmpuMepax aMMHAYHOTO U alleTaTHOro Oy(hepoB.

17. TloHATHSA CTETICHW OKUCJICHHS 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.

Baxueilimue BemecTBa OKHCIMTEIW M BOCCTAHOBHTEIU. BemecTBa ¢ OKUCIUTEIBHO-
BOCCTAaHOBHUTEJILHON JBOMCTBEHHOCTHIO.

[Ipouecchl OKHUCIEHHUS M BOCCTAaHOBJIEHHUS. OJEKTPOHHBIE M AJIEKTPOHHO-MOHHBIE
YPaBHEHHUSI MPOLIECCOB OKUCIIEHUS 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 Mpeaeiax
nepuoja, rpymisl nepuoanyeckoit cucremst .M. Menneneesa?

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 CXxe€My rajJbBaHUYECKOTO JeMEeHTa U BRIYUCIUTH DJIC raibBAHMYECKOTO
saemMeHTa’?

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 ¥ HUKEIUPOBAHHOIO )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 %.

14



3ananue 3 [Ipu 0Opa30BaHHMH TrAIbBAHHYECKOTO AIEMEHTA C UCTIOJIb30BaHUEM HUKEIIEBOTO
AJICKTPOJA B KAU€CTBE aHO/A, KATOJAOM MOXKET OBITb. ..
a) Cu; 0) Fe; B) Zn.
3ananme 4 [Ipu 0Opa3oBaHMM TraIbBAHMYECKOTO AJIEMEHTa C UCTIOJIb30BaHUEM ITUHKOBOTO
AJIEKTPOJa B KAUECTBE aHO/a, KATOJAOM MOXKET OBITb. ..
a) Al; 6) Cu; B) Ca.
3apanue S [Ipu 0Opa3oBaHMH rAIbBAHHYECKOTO AIIEMEHTA C UCTIOIB30BAHUEM KEJIC3HOTO
AJICKTPOJIa B KAYECTBE aHO/1a, KaTOJIOM MOXKET OBITh. .. a) Zn; 6) Ni; B) Al.
3aganne 6 Y10 oOpasyercs 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-amemMeHTOB, pacmnofiokeHre uxX B mepuogundeckon cucreme J[.U.
Menneneesa.

16. ITapamMeTpbl XMMHUYECKOW CBSI3M: JUIMHA CBSI3M, JHEPIUS CBS3H, MHOJISIPHOCThH CBSI3H,
KPAaTHOCTh CBSI3H.

17. Meton BanentHbix cBszeid (BC). OOpa3oBanue XumMuU4eckoil cBsi3u. KadecTBeHHBIM
aHaMM3 pacyéTa M3MEHEHUs TMOTEHIUATbHONW SHEPTHH CUCTEMBI TpPHU COJMIKEHUU aTOMOB
BOJIOPO/IA.

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

19. Tumbl XUMUYECKOHN CBSI3U: G- U T-CBsI3U. [JOHOPHO-aKIIENITOPHBIA MEXaHU3M 00pa30BaHUS
KOBAJICHTHOM cBsi3U. Onpeenenre BaieHTHOCTH 1o Mmetoay BC.

20. SBneHue ruOpUAM3AIMU AJIEKTPOHHBIX OOJAKOB, THUMBI THOPUAU3AIMU M TEOMETPHS
MOJIEKYIL.

21. IonsspHOCTHh KOBaJIEHTHOM CBs3U. JUmonbHBIH MOMEHT. D) PEeKTUBHBIEC 3apsiibl AaTOMOB H
MoJekyd. [TonsipHbie u HenosipHbIe MOJIEKYJIbl. loHHas cBsA3b. CBOMCTBA HOHHOM CBSI3U.

22. MexmonekynsipHoe  B3auMopeiicTBue.  OpUEHTALIMOHHOE, HHIYKIHOHHOE U
JTACTIEPCUOHHOE B3aUMO/ICHCTBUE.

23. Bonopoanas cBsi3b. buonornueckas pojib BOIOPOAHOMN CBA3U. 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 yBeIu4eHUU 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, KOHIEHTpALM KATHOHOB BOJIOPOIa B KOTOPOM
cocrasnster 5,2*10° monb/1.

Ilpumep 9.BpruncanTe KOHUEHTPALUIO KATHOHOB BOJAOPOIA 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.

Ipumep 13. Beraucnute KOHCTAaHTY THAPOIU3a 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 mapranua (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 HUTparta 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(paTa Maruus pasHbix KoHIeHTparui — 0,1 M u 0,001
M. Boruucnuts 3/]C raapBaHMUECKOro 3JIEMEHTA, HAMKCATh YPABHEHUS JIEKTPOIHBIX
MPOLIECCOB, COCTABUTH CXEMY AJIEMEHTA.

Ilpumep 25. T'aIbBaHUYECKUN 3JIEMEHT COCTOUT U3 MOJIYIIEMEHTOB CIIEIYIOIIErO COCTaBa:
1) anextposnut: KMnQOy4, H,SO,4, MnSO,; maTepuan si1ekTpo/ia — IiIaTuHa,

2) anextposiut: FeSOy, Fe,)(SO4);; MaTtepual aiaekTpojia — riaTuHa.
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Boruncnute 9/]C ranbBaHMYECKOTO 3JI€MEHTa B CTAHAAPTHBIX YCIOBUSIX, HAITUCATh
YpaBHEHUSI 3JIEKTPOIHBIX MPOLECCOB, COCTABUTH CXEMY JIEMEHTA; BBIUUCIUTh KOHCTAHTY
pPaBHOBECHS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakluy, IPOTEKAOIIEH 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 JICKTPOIN3€E BOJHOTO
pacTBOpa XJIOpuaa 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 BBIICIMBILINUXCS KUCIOPO/ia U BOAOpoAa (yCIOBUSI HOPMAJIbHBIE) pU
MPOITyCKaHUU TOKA cuiioi 8A B TeueHue 1,5 yacos.

Ilpumep 30. CoctaBuTh YpaBHEHHUS MPOIIECCOB, MPOTEKAIOIIUX MPH JICKTPOJIN3E BOIHOTO
pacTBOpa HUTpara cepedpa ¢ MHEPTHBIMU 3JIeKTpoaaMu. Kakol cuiibl TOK J10JIKEH ObITh
WCIIOJI30BaH JIJIsl TOTO, YTOOBI BBIJICIIUTH U3 PacTBOpa coytu cepedpo maccoii 10,8 r3a 6
MUHYT?

Ilpumep 31. XKene3o HaXOUTCS B KOHTAKTE ¢ Mebt0. Kakoit u3 MeTauioB OyIeT OKUCIATHCS
TIPU KOPPO3HH, €CITH 3Ta Mapa MEeTaJlIoB nomajeTt 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 ceoboanom 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/ IPOBeIeHUS 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. IlpusHakm  xumuyeckoro paHoBecus. KoHcraHTa
paBHOBecHs. CMeEIIEHNE PAaBHOBECUs IMPU WU3MEHEHUM KOHLEHTpALUU, TEMIIEpaTyphl,
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.
TepMoxumuueckue ypapaenns. Pacuer AH i, AS 0o AGO o
Knaccudukanuus 1ucnepcHbIX CUCTEM MO CTENEHU IUCIIEPCHOCTH.
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.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsATHE CTEeNeHN OKHUCIIEHHsS aToMa B
Monekyie. IIporeccel okucnenus u BoccraHoBieHusd. [IpuBeauTe npumepsl BEIMIECTB
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 3aIUTHI 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 HaxoAWTCs B KOHTakTe ¢ cepebpom. Kakoil u3 mertamioB Oyner
OKUCTIATBCS TIpu Koppos3uu B kucion cpene (HC1)? Hamumure ypaBHEHHS DJIEKTPOIHBIX
mporeccoB (B HMOHHOM BHJE) U COCTaBbTE€ CXEMy OOpa3yoIIerocs KOPPO3HMOHHOTO
rajabBaHUYECKOTO 3JIEMEHTA.

Ilpumep 3. Cuctema 2CO + O, 2CO; + Q HaxoauTcsl 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. TanpbBaHMUYECKUH DIIEMEHT COCTOMT U3 CEPeOpPSHOTO AJIEKTPOa,
norpykénHoro B 1 M pactBop HuTpaTta cepeOpa M CTaHIAApTHOIO BOJOPOJHOIO 3JIEKTPOAA.
Beruncnute DJIC sneMeHTa, HanuMcath ypaBHEHHUS 3JIEKTPOAHBIX MPOLECCOB U CyMMapHOM
peaKIuu, IPOUCXOAsIIel Mpu padboTe AIeMeHTa.

Ilpumep 7. CocTaBbTe ypaBHEHHE THAPOJIW3a M PaCCUMTANTE KOHCTAHTY THAPOIU3a
(Kr) BogHoro pacteopa xsnopuaa 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
OKUCIISIThCST TIpu Kopposuu B kucioiu cpene (HCl)? Hamummre ypaBHEHHE AIIEKTPOIHBIX
npoueccoB (B MOHHOM BHJI€) M COCTaBbTE CXEMY OOpa3yoIIErocss KOPPO3UOHHOIO
raJlbBAaHMYECKOIO AJIEMEHTA.

7.4 Meroauyeckue MaTepuaJbl, ONpeAeIsilOlIMe NPoUeAypPbl OLCHUBAHUS
3HAHUM, YMEHHH, HABBIKOB, XapPaKTePHU3YOLIUX 3Tanbl (OPMHUPOBAHUS KOMIIETCH NI

KOHTpOJ'IL OCBOCHHMS JMCUMIUIMHBI M OIICHKAa 3HAaHMU 06yqa}0mﬂxc;1 Ha 3K3aMCHC
IMpOU3BOAUTCA B COOTBCTCTBHU C Ilonoxenuem o INPOBCACHUMU TCKYLICTO KOHTPOJIA
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yCHEBAEMOCTH U TPOMEKYTOYHOM arrecTanuu OOydYaloIIMXcs 10 00pa30BaTeIbHBIM
IpOrpaMMaM BBICHIETO 00pa30BaHMsL.

TecToBble 3a1aHus

Kpumepuu oyenku 3nanuii 00yuaroumuxca npu npoeeodeHuu mecmuposanus:

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

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

OrneHKa «y0061emeopumebHo» BBICTABIACTCS TPH YCIOBHU TMPABWIBHOTO OTBETA
oOyuarorierocst He MeHee 51 % TecTOBBIX 3a/laHUiA.

O1leHKa «Hey006/1emeopumenbHo) BHICTABIISETCS 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 MPHUMEHATh MX Ha MPaKTUKE MPU PEIICHWH KOHKPETHBIX 3a7a4, CBOOOJHOE H
MPaBUJIBHOE 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 IOMOTHUTENBHBIX BOIIPOCOB MPETOAaBaTEIs.

Ouenka «ydoenemeopumenvHo» BBICTABISAETCS OOydaromieMycs, IOKa3aBLIEMY
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 MPAKTHUYECKHUX 33]1a4.
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8 IlepeyeHb OCHOBHO¥ U JONOJHUTEIbHON YUeOHOM JIUTEPATYPhI, HEOOXOAUMOMH 1JIA
OCBOCHH S TUCUHUIIMHBI
8.1 OcHoBHas yueOHas1 uTEpaTypa

No Hcnonb3yercst Koi-Bo
11 /;1 HaumeHnoBaHnue IpU H3YyYECHHUH | ceMecTp | SK3EMIUIIPOB B
paszienoB OUOIHOTEKE
1 | mmuaka HJL, O6mas xwumus [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.pecypce
(BBC NznarenscTBO Jlanb ) paszaeis
[DnekTpoHHBIIE  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 / WM.J[. Xamucrosa,
JILA. banamosa, fpocnasnb, ®I'6OY BIIO
ATCXA, 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 HHGPOPMALMOHHO-TEJIEKOMMYHUKAMOHHOU ceTn UHTEpHET

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. [ 7JCKTPOHHO-OHBIHOTEHHAL CHCTEM YHuBepcanbpHas http://rucont.ru/
«PyKoHT»
DNEeKTPOHHO-OMOINOTEeYHAsl CUCTEMA :

3, | 2JICKIPOMHO-DUBIMOTCHMNAR CHCTEM YHuBepcanbpHas http://ibooks.ru/
«iBooks.ru»
DNEeKTPOHHO-OMOINOTEeUHasI CUCTEMA

4, | ZICKTPOHHO-DHOIHOTEHHAA CHCTEM Crnenmanu3upoBaHHas http://ebs.rgazu.ru/
«AgriLiby
Hayunast snexkrponnast Oubnrorexa .

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

9.2 IlepeyeHb peKOMEHIyeMbIX HHTEPHET-CAHTOB MO TUCIUILIHHE

1. MunuctepctBo oOpazoBaHus U Hayku Poccuiickoit Deaepaiiun [DIeKTpOHHBIN pecypc]. —
Pexxum noctymna: https://minobrnauki.gov.ru/, cBoO0OgHBIN. — 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/, cBoboanbIii. — 3ari. ¢ skpanHa. — 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 AJasd oﬁyqamumxca 10 OCBOCHMIO T CHHNIIJIMHBI

Buj y4eOHbIX 3aHATHH Opranun3anus 1eTeJIbHOCTH 00y4al0IIerocs
Hanucanue koHcIekTa JEKUMH: KpaTKO, CXEMaTU4HO, IOCJEI0BaTENILHO
(¢uKCcHpOBaTh  OCHOBHBIE  IOJIOKEHHS,  BBIBOJBI,  (HOPMYJIHPOBKH,
00001IeHNsA; TOMeYaTh BaXXHbIE MBICIIH, BBLIEIATh KIIOYEBBIE CIIOBA,
TepMHuHbL. O003HAYUTH BONPOCH], TEPMHUHBI, MaTEpHaj, KOTOPbIN BBI3BIBAET
TPYJHOCTH, NOMETUTh U TONBITATHCS HAWUTH OTBET B PEKOMEHIyEeMOM
mutepatype. Eciu camocTosiTenbHO HE ynaeTcst pa3oOpaThCsl B MaTepHualle,
HeoOxomuMo chOopMyIUpOBaTh BOMPOC M 3aaTh MPENoJaBaTel0 Ha
KOHCYJIbTAIIUU, HAa TPAKTUYECKOM 3aHITHH.

PaGora no anropurMam, MpeaCTaBIEHHBIM B METOAMYECKUX YKAa3aHMSIX IO
BBITIOJIHEHUIO JTAa0OpaTOpHBIX paboT. AHaJM3 BBINOJTHEHHOW paboThI,
(OopMyITUpPOBKA BBIBOJIOB 10 UTOraM BBINIOJHEHHONW pabOThI HA OCHOBaHHUH
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, UCIIOJIb3YeMbIE npu OCYIIECTBIICHUN
00pa30BaTeNbHOTO TpoOIecca MO AWUCIUIUIMHE TTO3BOJISIIOT: 00ECHEYnTh B3aWMOJIICHCTBHE
MEXJy Y4YaCTHHKaMH OOpa30BaTENbHOIO MpoIlecca, B TOM YHCIE CHHXPOHHOE W (WJIH)
ACMHXPOHHOE B3aUMOJICHCTBUE TOCPENCTBOM ceTu VHTepHEeT, B T.4. C HUCHOJIb30BaHUEM
ANEKTPOHHOW HMH(OPMAIIMOHHO-00pa30BaTeNbHON cpeabl akaaeMuu; (UKCHPOBATh XOJ
00pa30BaTENBHOTO MPOIECCa, PE3YNBTATOB MPOMEKYTOUHOW ATTECTAIMH TI0 TUCIHILINHE H
pE3yIbTaTOB OCBOEHUS 00pa30BaTENLHONM MPOrPaMMBbI; OPTaHU30BaTh MPOIIECC 00pa30BaHUS
MyTeM BU3yalM3allii U3ydaeMol HH(OPMAIUK TIOCPEICTBOM MCIOIB30BAHMS MPE3CHTAIINH,
y49eOHBIX (PHIBMOB; KOHTPOJIHPOBATH PE3yJIbTaThl OOyUYEHHsS Ha OCHOBE KOMIBIOTEPHOTO
TECTHPOBAHHUS.

11.1 IepeyeHns JMUIEH3HOHHOTO0 M CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOI0
o0ecrneyeHusi yueOHOr0 mpouecca

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
CIIPABOYHBIX CHCTEM
Ne .
/ HaumenoBanue TemaTuka 3J'leKTp0HHbII/I ajpec
n/n
http://www.consultant.ru
CnpaBo4yHO-paBOBas
JIocTyn ¢ KOMIIBIOTEPOB
1. | cucrema YHuBepcanbHas
AJIEKTPOHHOTO YUTAJILHOTO 3aJia
«KoncynbsranTl imrocy» .
oubnmorexu Apocmasckoit 'CXA.
Nudopmarnmonno- https://www.garant.ru/
MPaBOBOM MOpTAI JlocTyn ¢ KOMIBIOTEPOB
2. | P B VYHuBepcanbHas Y P
«l"apanT» AJIEKTPOHHOTO YUTAIBHOIO 3ajia
oubnuotexu SApocnaBckoit 'CXA.
https://polpred.com/
JlokanbHas cetsb ApocaaBckon
I'CXA / uHauBUAYyambHbIN
3 baza nannbix Polpred.com v B
: HUBEpCaJIbHAs | HEOIPaHWYEHHBIN JOCTYM U3
0O630p CMU P P . yu
000 TOUKH, B KOTOPOH UMEETCsI
noctyn K cetu UHTepHET 1o
JIOTUHY U TIAPOJIIO.
PedepatnBHO- . .
dep https://www.sciencedirect.com/
oubnuorpaduueckas u
Hoctyn ¢ [P-agpeca akagemun.
4. | HaykomeTpuyeckas 6aza | YHuBepcalbHas
JTAHHBIX
ElsevierScienceDirect
https://www.springernature.com/
baswl nanHbIX
Hocrtyn ¢ [P-agpeca akagemun.
U3/1aTeNbCTBA
3. . YHuBepcanbHas
SpringerNature
PedepatuBnas u https://www.scopus.com/ Jloctym ¢
6. | aHanuTHyeckas 0asza VYuusepcanbHas | [P-agpeca akagemuu.
nanHbiX ElsevierScopus
Hanmonanehas https://H30.pd/
7. | onekTpoHHas 6ubnuoTteka | YHuBepcanpHas | K mpousBenenusim, nepenienmmm B

(HDB)

O6H_ICCTB CHHOC JOCTOAHHEC OJOCTYII
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CBOOOTHBIM.

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

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

8. | ba3a manuerx AGRIS Crennanisuposa

HHas .
JlocTym cBOOOIHBIN

NudopmanmonHo-

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

HHasI JocTyt cBOOOTHBIN.

9. | «CenbCKOX034iCTBEHHAS
AJIEKTPOHHAs! OMOIMOTEKA
3HaHui» (CObu3l)

11.3 Joctyn k cetu UHTEpHET

Kaxnpiii oOywarommiics B TEUEHHME BCero mepuoaa oO0ydeHus oOecIeueH
WHJVMBUIyaTbHBIM HEOTPAHUUYEHHBIM JOCTYIOM (yJaJI€HHBIM JIOCTYNOM) K ceTu IHTEepHET u
K 3JIEKTpOHHOM nHpOopMaImoHHo-oopazoBatenbHoM cpene PI'bOY BO fpocnasckas 'CXA.

12 MaTepuaJIbHO-TEXHHYECKOe o0ecnedeHne 00y4eHus Mo M CUUILIHHEe

[lo Bcem BugaM y4eOHOW NEATENBHOCTU B paMKax JUCHUIUIMHBI «XUMUS
opraHuueckasi, (¢u3nueckass U KOJUIOMIHAs» MCIHOJB3YIOTCS TMOMEIIEHUS — Yy4eOHbIe
ayIUTOpUN N7l TIPOBEACHUS YUEOHBIX 3aHIATHH, MNPEIyCMOTPEHHBIX YUE€OHBIM IUIaHOM,
OCHAIIIEHHbIE 00OpYJOBaHUEM M TEXHMUECKUMHU cpeacTBamMu oOyueHus. I[lomemieHus mis
CaMOCTOSITEIbHOM  pabOThl  OOYYaIOIIMXCA OCHALIEHbl KOMIIBIOTEPHOM TEXHUKOW C
BO3MOKHOCTBIO MOJKIIOUEHUs1 K ceTu MHTepHEeT u obOecrieyeHbl TOCTYNIOM B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEAy aKaJIeMHUU.
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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.

CrneunanuzupoBaHHas MeOesb — yueOHas 10cKa, yueOHas
Me0erb.

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

[Iporpammuoe oGecnieuenue: MicrosoftWindows,
MicrosoftOffice

Yueonaa ayoumopusn onsa nposedenusn
YUeOHbIX 3aHAMUI

[Nomemenne Ne 107

KonnuectBo mocagounsix mect: 18.
Anpec (MECTOTOI0KEHHNE) TTOMEIICHUSI:
150052, Apocnasckas o0u1., T. SIpociaBib,
yi1. E. Konecosoii, 70.

CrnenuanuzupoBaHHas MeOeb — yueOHas J0CKa, yueOHas
MeOeIb.

TexHnuueckue cpeacTBa oOyueHwus, HaOOpBI
JEMOHCTPAIlMOHHOTO ~ 00OpyAOBaHUS W y4eOHO-
HArJSTHBIX TOCOOMIA - HOYTOYK, MYJIbTHMEIUA-TIPOCKTOP,
aKpaH, cteH «Tabmua Menaeneesay.

JlabopaTopHoe o0opyaoBaHue - 3jeKTponanens bamny -
1 mrt., Becel BK-500 - 1 mr., Becer BJIKT 500 - 1 mr.,
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., amMeHHsi potometp - 1 mT., noHomep -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 o0u1., T. SIpociaBib,
yi1. E. Konecosoii, 70.

CrnennanuzupoBaHHas MeOesb — yueOHas MeOelb.
TexHnuueckue cpeicTBa 00y4eHUs] — KOMITBIOTEPHI
NepCOHaIbHbIE — 12 MIT. C TUIIEH3UOHHBIM 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. Konaunnonep —
1 .

[Iporpammuoe obecnieuenue — MicrosoftWindows,
MicrosoftOffice, crienmann3upoBaHHOE JTUIIEH3HOHHOE U
cBOOOJIHO pacmpocTpaHsIeMoe IPOrpaMMHOE
o0ecrieueHue, MpeayCMOTPEHHOE B paboyeil mporpamme
JCIIUTLTHBI
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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 CE€Th, 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(GOPMAIIMOHHO-CTIPABOYHBIM CHCTEMaM; HAYIIIHUKH;

CKaHep/TpUHTEP; CHeNUANTbHBIA HHCTPYMEHT U
WHBEHTAPh Il 00CTyKUBaHUS Y4eOHOTO 000PY10BaHUS.
[Iporpammuoe o6ecnieuenue: MicrosoftWindows,
MicrosoftOffice.

13 Opranusanus 00pa3oBaTeJIbLHOIO Mpolecca AJs1 HHBAJIUIA0B U JIUIL ¢
OrPAHUYEHHBIMU BO3MOKHOCTSIMU 310POBbSI

OOyueHue Mo JUCIHUIUIMHE «XHUMHSD JHUI] OTHOCSIIUXCS K KaTerOpud WHBAIUIOB U
JUI] C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/10POBbsSI OCYIIECTBIISIETCS C YYETOM OCOOEHHOCTEM
ncuXxo(U3N4ecKoro pa3BUTHS, WHIUBUIYAIbHBIX BO3MOXHOCTEH M COCTOSIHUSL 3/10pPOBbS
TaKUX 00Yy4aroIIHXCA.

B ciyyae BO3HUKHOBEHHS HEOOXOJUMOCTH OOY4YEHUS JHUI[ C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3[I0pPOBbS B BY3€ IMPEAYyCMAaTPUBAETCS CO3/laHUE CHEIHaAIbHBIX YCIOBUH,
BKJIFOYAOIINX B Ce0s MCMOIb30BaHUE CIEIUAIBHBIX 00pa30BaTENbHBIX MPOTPAMM, METOIOB
BOCIIUTAHUS, JUJAKTUYECKUX MATEPHUATIOB, CHEIHMAIBHBIX TEXHUYECKUX CPEJCTB OOyUCHHUS
KOJUIEKTUBHOTO ¥ WHJMBUIYaJIbHOTO TMOJb30BaHUS, MPEAOCTaBICHUE YCIYyI ACCUCTEHTa
(MOMOIITHKKA), OKAa3bIBAIOIIETO OOYYaIOIMMUMCS HEOOXOJAMMYI0 TEXHHYECKYI0 IOMOIIb,
POBEJICHUE TPYMIOBBIX W HWHAWBHIYAIbHBIX KOPPEKIIMOHHBIX 3aHITHUM, OOecredeHue
JoCcTyna B 3JaHHsI By3a W JPYTHE YCIOBHS, 0€3 KOTOPBIXHEBO3MOXHO WIIU 3aTPyIHEHO
OCBOEHHE 00pa30BaTENbHBIX MPOrpaMM 00YHAIOIIUMHUCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3JI0POBBSL.

I[Ipu mnonyueHun BbICHIETO OOpa3oBaHUS OOYYAOIIUMCS C OrPaHUYECHHBIMU
BO3MOXKHOCTSIMU  37I0POBbSl  MIPENOCTABISIIOTCS O€CIUlaTHO ydeOHas JuTeparypa, IpH
HEOOXOJIMMOCTH — YCIYTHM CYpIONEpPEBOAYMKOB M TH(IOCYpAonepeBoauuKoB. C yuyeTom
0COOBIX TOTpeOHOCTEH OOyYaromMMcsi C OTPaHHUYEHHBIMH BO3MOYKHOCTSIMH  3JI0POBBSI
obecreuynBaeTCs MPeI0CTaBICHNE YUEOHBIX, TIEKIIMOHHBIX MAaTEPUAIOB B SJICKTPOHHOM BHJIE.
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HononHenus u u3MeHeHus Kk paboyeii mporpaMme AUCHHILIHHLL
__ Imepuox o0yuenus: 2021 — 2026 Y4eOHbIe roga

BHecennrle n3menenus ua 2021/2022 y4e6Hbrit roxg

B pa6ouyro nporpamMmy mucmumamL

Xumus

HaumeHosaHue ()uCL[u}'Z/Zqul

BHOCATCHA CIeayromue u3MeHeHHsI | AOITIOJITHEHHU S

CTPYKTYPUPOBaHHOE 1O
TeMaMm (pasjenam) ¢
YKa3aHHEM OTBEJEHHOrO Ha
HUX KOJIMYECTBA
aKaJIeMMYECKUX YacoB U

o Hata, Homep
MmpoTOoKoOJa
Hara, nHomep 3acenaHus yuyeGHo-
NpoTOKoOJIa METOAHYECKOM
Ne 3aceqaHus KOMHCCHH,
i Pazgen Nsmenenns n gonoanenns Kaceapo, BH3A NpeNCeIATE
BH3a 3aBey0LIero y4edHo-
Kadeapoii METOAHYECKOIi
KOMHCCHH
hakysabTera
1 |4. CTpykTypa nucuunmunb: u Ha ocnoBanuu npukasa
pacnpenenenue ee Tpy10emMKoCcTH (Ha Muno6pHayku Poccuu u
OIHOTO 06y4aromierocs) Munnpocsewmenns Poccun
o
jjg",fpgﬁ;?fe‘;jof Bk R 01.09.2021 r.
nozroroske obyyarommxcsy | [IpoTokon Ne 1 HPOTOIfOH Ne 1
B Tabnuuy paszena 4 A D
paboueii mporpamMmer (rodmice) (Gonuce)
JUCLHUILIMHBI BKIIOYEHA
CTPOKa «B TOM YHCJIE B
dopme npakruueckoii
IO OTOBKM .
2 |5. ConepxaHue IUCLUNIHHBL Ha ocHoBanuu npukasa
Muno6puayku Poccuu u
Munnpocsewmenus Poccuu
ot 05.08.2020 r. Ne 885/390
«O mpaktuyeckoit
HIOArOTOBKE 01.09.2021 r. 01.09.2021 r.
O0yyatouHXCs»: IIporokon Ne 1 | TIpotokon Ne 1
— B Tabnuue m. 5.1 7,
«Coneprxanue e J ~——
JUCUHIIHHBL, (nodnuce) “ (nodnucw)




'yl

Jara, Homep

NnpoToKOoJIa
Jara, Homep 3aceJaHHus y4eOHO-
NnmpoToKoOJIa MeTOAUYeCKOI
i Paanen HN3menenns u JAOINOJIHEHUSA RSN S N
n/n Kadeapsi, BH32a NpeaceaaTeist
BH32 3aBeAyIOLIero yuyeOHo-
Kadeapoii MeTOANYEeCKOM
KOMHCCHH
pakyabTeTa
BUZIOB YUEOHBIX 3aHATUN»
paboueii mporpaMMsl
JUCLUILTHHBI B rpade
«KonrakTHas paborta npu
NPOBENEHUH y4eOHBIX
3aHsaTHI» nobaBneHa rpaga
«B T.4. B hopme
[IPaKTUYECKOH
MIOATOTOBKMY;
3 |8. IlepeueHb OCHOBHOI M JONOAHUTENbHON | OGHOBJIEH IepeyeHb
y4eOHOM JuTepaTypsl, HEOOXOAUMOM ISl | OCHOBHOM U 01.09.2021 r. 01.09.2021 r.
OCBOEHMS TUCIUILIUHEL JIOTIOJIHUTENBHOM y4eGHOI Tporokon Ne 1 | ITporokon Ne 1
JUTEPATYPbl, HEOOXOUMOMN {
JUTSI peati3anuu = jz
o0Opa3oBaTesbHOI (noonucy) (noonucy)
pOrpamMMeI
4 19. Ilepeuens pecypcoB nupopmannonno- |9.1 IMepedens
TEJICKOMMYHUKALMOHHOH ceTH MIHTEpHET | peKOMEeHyeMbIX HHTEPHET-
CalTOB M0 AMCLUILIAHE. 01.09.2021 r. 01.09.2021 r.
ObHosyien nepeyens IIporokon Ne 1 | Ilporokon Ne 1
PEKOMEHIYEMBIX UHTEPHET- . :
CaliToB, HEOOXOUMBIX JIJIsI 7 > \;7 A
peanuzanuu (noonucs) " (nodnucw)
o0pa3oBaTesbHOIA
TpOrpamMMbl
5 |11. IlepeueHb nHGOPMALIMOHHBIX 11.2 Tlepeuenn
TEXHOJIOTHH, HCIIONB3YEeMBIX TIPH npodecCHOHaNbHBIX 0a3
OCYILIECTBIIEHUH 00pa30BaTEIbHOrO JIAaHHBIX U
npoluecca 1o AUCUUITIMHE, BKIKOYas UH(OPMAIIMOHHBIX
NepeyeHb NPOrpaMMHOr0 OOECTIEUEHUSI M | CIIPABOYHBIX CUCTEM.
MH()OPMALMOHHBIX CIIPABOYHBIX CUCTEM OGHoBIEH nepeyeHn 01.09.2021 r. 01.09.2021 r.
npodecCHOHANBHBIX 6a3 IIporokon Ne 1 | ITporokon Ne 1
JJAHHBIX U e T g/—; )
HH(OPMALHOHHBIX (noonucv) ‘(nz'fénucza)
CTPaBOYHBIX CHCTEM,
UCIIOJIb3YEMBIX IIPH
OCYILIECTBICHUH
00pa3oBaTeIbHOro
npoLecca o JUCHHUILIHHE
6 |12. MatepuaibHO-TEXHHYECKOE 12.1 [Tnanupyemsie | (01.09.2021 r. 01.09.2021 r.
obecreueHne 0Oy4eHHs MO JUCUUIUIMHE | TOMELCHUS Am | TIpotokon Ne 1 | IIporokon Ne 1
NPOBENCHUSI BCEX BHUJIOB P s 74
y4eOHOIi e TeNbHOCTH. e e Pt
OGHOBJIEH NTEpEYEHb (noonucy) (noonucs)




'yl

Jara, Homep

NpOTOKOIA
Jarta, Homep 3aceaaHus yueGHoO-
NpOTOKOJIa MEeTOAHYeCKOii
Ne 3aceJaHusA KOMHCCHH,
Paznen H3menenus u qonoHeHust
n/n kadenpsl, BH3a NpeaceaaTesisi
BH32 3aBeAYIOLIEro y4eOHo-
kadenpoii MeTOAHYeCKOi
KOMHCCHH
pakynabTera

MaTepHaabHO-TEXHUYECKOTO
obecrieuenus,
HEOOXOUMOro 115
peanuzanuu
obpa3oBarenpHOi

IpOrpaMMmel




*

MuHHICTEPCTBO CEebCKOro X03siicTBa Poccniickoit Denepanun

DeniepatbHOE TOCY IAPCTBEHHOE GIOIKETHOE 00pa3oBaTeIbHOE YUpEKICHHE
BBICIIETO 00pa3oBaHus
«JIpocnaBckas rocyapcTBeHHas CelbCKOX03SHCTBEHHAS aKaJieMus»
ArpoTexXHOIOrHIecKuii haKypTeT

. YTBEPXJIAIO
c /3%, HepBLm IPOPEKTOP

2 *.\ V B.B. MoposoB
E» CeHT}I6p$l 2021 r.

b1.0.11 «Xumusy
Hnoexc oucyunnunor «Haumenosanue oucyunIuHbL »

Koa u nanpasienne noarorosku 35.03.06 Aepounscenepus

Hanpasnennocrs (npogus) Onexmpoobopydosanue u snexmpomexronozuu 8 AIIK

KBamuduxauus baxanasp

®opma oGyuenus Ouno-3aounas

I'ox navana noaroroBkn 2021

®PakyabTeT UHOICEHEePHbL T

Brimyckaomas kageapa Onexmpugpuxayuu

Kadeapa-paspaGorunk Okonoeus

O06beM AUCUHIUIMHBI, 4. / 3.¢. 108/3

@opma KOHTPOIsI (MPOMEKYTOUHAS aTTecTauus) 9K3aMeH

Hexan 5

WHXEHEPHOro (GakysibTeTa ,&/u\,v»/ K.M.H., 0oyeHm Iemrynosa E.B.
(noonucv) /- (yuénas cmenens, 36anue)

IIpencenarens YMK P F}x__ e K.N.H. AnanbuH I.E.
(ﬁédnucza) (yuénas cmenens, 36anue)

3aBeflyIoNIuMil BBITyCKAIOIIEit " L

kadeapoii / N 0.m.H., doyenm Opnos II.C.
(noonuce)——"  (yuénas cmenenw, 36arnue)

SIpocnasins, 2021 r.



Jlexumu — 9 u.
JlaGopatopHble 3aHATUS — 17 .
CamocrosTenbHas pabora— 54,1 u.

MecTo JUCHMIJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI MPOrpaMMbl:

Jucuuminaa

IPOrPaMMBbI

«XUMU
OakanaBpuara.

OTHOCHUTCS K o0Os3aTenpHOl dacTh 00pa3oBaTebHOMN

J_II/ICIII/IIIJII/IHZI HaIlpaBJi€eHAa Ha q)Ole'lpOBaHl/le cJIeayromux KOMIIeTEHIIMI:

== oﬁmenpml)eccnouam)ﬂble KOMIIETEHIIHHU 1 HHANKATOPbI UX JOCTHIKCHHUS

KOIl Coaepmamle KO[I H HAMMEHOBAHHME HHAMKATOPA JOCTHAKCHHUS KOMIETCHUHH
KOMNETCHUNH KOMNECTCHUHH 3HATh YMETh BJIAACTH
Crnocoben  pemarp | OHK-1.1
TUIIOBBIE 3a1a4u Ua-1: IIeMOHCTpl/lpyeT 3HAHHE€ OCHOBHBIX 3AKOHOB MaTEMAaTHYECKHX,
HpO(i)eCCVIOHaHBHOﬁ €CTCCTBCHOHAYYHBIX H OﬁllleﬂpOd)eCCl/IOHa.ﬂbeIX JUCHHUIIJINH,
HeOﬁXOlIHMbIX AJIs pemieHust THIIOBBIX 3agav B o0J1acTH
NeATeNbHOCTH Ha
. | arpoHHKeHepHH
OCHOBE 3HaHU
OCHOBHBIX 3aKOHOB
OIIK-1
MaTeMaTUYECKUX U [IpousBoauth
€CTECTBEHHBIX HayK IO saKony | BPTIHCIEHH C CoBpemeHHoM
c NpUMEHEHUEM i UCII0JIB30BaHUEM TEpPMHUHOJIOTUEH B
MH(pOpMaLMOHHO- OCHOBHBIX MOHATUHA U | 006J1aCTH XUMUHU
KOMMYHUKaLIMOHHBIX 3aKOHOB XUMHHU
TEXHOJIOTUH

KpaTlcoe coaepKaHueC NUCHUIIVIMHbI: OCHOBHBIC 3aKOHBI XWMWH, HepHOlIH‘ICCKHfI
3aKOH J:[I/I MCH)ICJICGBa, CTpOCHHUE aToMa, XHUMHYCCKasd CBA3b, PACTBOPLI JJICKTPOJIUTOB,

XUMHYCECKast

KHHECTHKA,

TECPMOINHAMUYCCKHUEC

napaMeTpsl

ANEKTPOXUMHUS, KOPPO3HS METAJIOB, 3alllUTa METAJUIOB OT KOPPO3HUH.

XUMHNUYCCKUX

peaxKiui,



