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1. O01mue MoJI0KeHU s

Jucuunianaa « XuMus» OTHOCUTCS K 00s13aTeNIbHOM yacTu 0j10ka 1 y4eOHOTro I1aHa, BXOASIIETro
B COCTaB 00pa30BaTENIbHON MPOrpaMMBbI Beiciiero oopazoBanus 21.03.02 — «3eMieycTpoiCTBO U KalacT-
PBI».

HopmaruBHO-MeToIMUecK0# 6a30i 11t pa3paboTKu paboueil mporpaMmbl Y4eOHOH TUCIUTUTAHBI
«XUMHUSD SBISIOTCS:

o ®enepanbhsiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparum», yTBEpKACHHBIA MPHUKa-
30M Muno6paayku PO Ne 273-D3 ot 29.12.2012;

o [Ipuka3z MunoOpuayku Poccuu Ne 245 ot 06.04.2021 1. O6 yTBep:KICHUU MOPSIIKA OpraHm3a-
MU U OCYIIECTBICHUS 00pa3oBaTENbHON NEATEIbHOCTH MO 00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO
o0pa3zoBaHUs - MporpaMMam OakanaBpHara, IporpaMMam CIeHaInTeTa, IPOorpaMMaM MarucTpaTyphl.

o ®denepalbHBIN TOCYAAPCTBEHHBIN 00pa30BaTEeNbHBIA CTaHIAPT BhIcHiero oopazoanus (GI'OC
BO) no nanpasnenuto noarotoku 21.03.02 — «3eMieycTpoicTBO U KagacTpbl» (ypoBeHb OakajgaBpHar),
yTBEPKACHHBIN nMpukazoM MuHuctepcTBa oopasoanus u Hayku PO Ne 978 ot 12.08.2020

e VYueOHbIe MIaHbl 00pa30BaTENbHON IPOrPaMMBbI BhICILIEro 00pazoBaHus HampasieHus 21.03.02
— «3eMJIeyCTpONCTBO U KaJacTpbl», MOATOTOBKH OakallaBpOB MO OYHOW M 3a04HOM (hopMaM 0OydeHUs,
on00penHbd YuenbiM coBeToM YIJITY (IIpotokon Ne 3 or 21.03.2024) u yTBEp:KIEHHBII PEKTOPOM
YIIITY

O6yuenue o obpazoBarenbHoi 21.03.02 — «3emieyCcTpoiCTBO U KagacTph» OCYIECTBISETCA Ha
PYCCKOM SI3BIKE.

2. Hepeqenb NJIAaHUPYEMBIX PE3yJdbTaTOB oﬁyqe}mﬂ o JMCUMUIIJIMHE, COOTHECEHHBIX
C INIAHUPYEMBIMHU pPE3yJbTaTaMHU OCBOCHUS 06p330BaTeJ'IbHOI7[ NMporpaMmal

HJ'IaHI/IpyeMI)IMI/I pe3yibTaTaMu 06y‘-ICHI/I$[ Mo JUCHUILNIMHE ABJIAIOTCA 3HAHUWA, YMCHUS, BJIIaACHUA
W/WJH OTBIT JIEATENbHOCTH, XapaKTepU3YIOIIUE ITAIbl/ypoBHH (OPMUPOBAHUS KOMIIETEHIINI 1 oOecrie-
YUBAIOIINE JOCTHKEHHUE MJIAHUPYEMBIX Pe3yIbTaTOB OCBOEHHUS 00pa30BaTeIbHOM MPOrpaMMbl B IIEJIOM.

Leab ocBOeHUST TUCHUNJIMHBI TTOTy4YeHUE 0a30BBIX 3HAHUH MO OOIIMM 3aKOHAM XUMHHU, 3aKOHO-
MEPHOCTSIM NPOTEKaHUsI XMMHUYECKUX IPOLIECCOB, CTPOCHUIO, PEAKIIMOHHON CIIOCOOHOCTH HEOpraHuye-
CKHX BEIIECTB U X BO3MOXKHOTO aHAIIM3a U UCIIOJIIb30BAHMSI TIPU PEIICHUH 33]1a4 MPOPeCcCCUOHANBHOM Je-
SATCIBbHOCTH.

3anaum IUMCHUILIMHBI:

— AaThb MPEACTABJICHUEC O CTPOCHUHN BCUICCTB, UX CBOMCTBAX M BO3MOXKHBIX BSaI/IMO)ICI\/'ICTBI/H[X, KakK
MeX1y cO0OM, TaK U C BHOBb 00pa3yeMbIMU BEIIECTBAMH,

— 3aJIOKUTHb OCHOBBI TIOHMMAaHHUA OCHOBHBLIX 3aKOHOB XMMUHU, UX MPOABJIICHHA B MMPHUPOAC C TOUKU
3pEHMsI BAXKHOCTH OLIEHKH JIECHBIX PECYpCOB (IIPUPOCT U MOTEpsi OMOMAcChl, COMYyTCTBYIOIINUX KOMITIOHEH-
TOB), YTOOBI HE HAPYIIUTH IKOJIOTUYECKOE PAaBHOBECHE;

— MOKa3aTh BO3MOXHOCTh MMPOTHO3UPOBAHUS U YIIPABJICHUS IPOTEKAHUEM XUMHUECKUX PEAKIIHiA;

— YACIIUTb BHUMAHUC PCIICHUIO THUIIOBBIX 3aJia4, IPUMCHUMBIX K HpO(i)CCCHOHﬂIIBHOﬁ ACATCIIbHO-
CTH;

— pa3BUTH HABBIKK PaOOTHI ¢ XUMUYECKUMH BELIECTBAMH, XUMUYECKON MOCyAoH, MpudopamMu 1
o0opyIoBaHUEM;

— CO34aThb HAYYHO-NIPAKTUYCCKYIO OCHOBY MIJId H3YUYCHUSA OUCHUILINH HpO(l)eCCHOHaHBHOfI
HaIpaBJIE€HHOCTH

IMpouecc u3yyeHusi JUCUMILIMHBI HANpaBjieH HA (opMupoBaHMe cjeayrOux odmenpodec-
CHOHAJIbHBIX KOMIIETEeHMA:
OIIK-1 - CrocobeHn pemath 3a1aun TPOPECCHOHATEHON MEATeTLHOCTH MPUMEHSS METOJIBI MOJIe-
JTUPOBAHUS, MATEMAaTUYECKOTO aHAJIN3a, €CTeCTBEHHOHAYYHBIE M OOIIEHHKCHEPHBIC 3HAHUS.
B pesynbrare nzydeHus AUCUUILIUHBI 00yYaIOIIUICS TOKEH:
3HATh:
— OCHOBHBIE 3aKOHBI XMUMHH, BEIOOp YCIOBHI M BO3MOXKHOCTH yIPABICHUS HAIIPABICHUEM MIPOTE-



KaHHsI XAMUYECKUX PEaKIMi, XMMHIO OCHOBHBIX JIEMEHTOB M KJIACCOB HEOPTaHUYECKHX BEIIECTB, METO-
Abl UX TIOJYUCHUA, (I)I/I?)I/I‘-IGCKI/IC 1 XHUMHYECKHE CBOUCTBA IMPOCTBIX M CJIOKHBIX HCOPIraHUYCCKUX BC-
IIECTB, a TAK)KE METO/Ibl AHAJIN3a  KOHTPOJIS.

yMeThb:

— MPUMEHSITh OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH MPOTCKAHUS XUMHUYCCKHUX IMPOIECCOB IS
IUTAHUPOBAHMS U MTPOBEACHUS TEOPETHUECKOTO M MPAKTUYESCKOTO MCCIICIOBAHMUS, a TAK)Ke 00padaThiBaTh
MOJTyYEHHBIC PE3YJIbTATHL.

BJIAJIETh:

— HaBBIKAMH TPOBEACHUSI XUMUIECKOTO IKCIIEPUMEHTA, B3BSIIMBAHMUS, IPUTOTOBJICHUS] PACTBOPOB
U3 BEIECTB PA3IMYHOrO arperaTHOro COCTOSIHUS, aHaIM3a IOJyYSHHBIX BEIIECTB U PacTBOPOB, ONpE/ic-
JICHUS. ¥ U3MEPEHUS Pa3IM4YHbIX (DU3MKO-XMMHUECKMX CBOMCTB BEIIECCTB MPH PEIICHUU THIIOBBIX 3374
npodhecCHOHATLHOM IS TEIILHOCTH.

3. MecTo AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/JbHOM MPOrpaMMbl

Jlannasi yyeOHasi AUCIMIUIMHA OTHOCUTCS K OOS3aTENbHBIM JUCHMIUIMHAM 0a30BOM 4YacTH, YTO
o3HavaeT (opMHUpPOBaHKE B Mpollecce 0O0ydeHus y OakanaBpa OCHOBHBIX 0O0IIenpodeccrnoHalbHbIX 3Ha-
HUH ¥ KOMITIETEHITUH B paMKax BRIOPAHHOTO TTPODHUIIS.

OcBoeHME TaHHON TUCLUIUIMHBI SBJSETCS HEOOXOIMMOM OCHOBOM UIsl OCTIEAYIOLIETO U3YUEHUS
muctuminH OITOIT u HanucaHus BBIMTYCKHOM KBATH(PUKAITMOHHON paOOTHI.

HepelteHb 06@6’716’4”6&]0“4”)(, conymcemeyrnwux u obecneuusaemvix ducuunﬂuH
Ob6ecneun- ConyTcTBYIOIIHE OO6ecnieurnBaeMblie
BalOIUE

Martemaruka JlononHuTENbHBIE TTIABBI MATEMATHKU
busnka JlonosHUTEIBHBIE TTIaBbl PU3UKU

3. DKOHOMHKO-MAaTEMATHYECKUE METOIBI M MOJIEIIN-
poBaHue
4. [ToaroroBka k cgaye u caavya rocyJapCTBEHHOTO
9K3aMeHa

VYka3zaHHbIE CBSI3U JTUCHUILIMHBI JAIOT 00YyYarolmeMycsi CHCTEMHOE MpEJCTaBICHUE O KOMILJIEKCE
n3ydaembix auctumiuH B coorBerctBuu ¢ GI'OC BO, uro obecrneunBaeT TpeOyeMblil TEOPETHUECKUIA
YPOBEHB U MPAKTUYECKYIO HAMIPABICHHOCTh B CUCTEME OOy4eHHs U OyayIel JesiTeTbHOCTH BBIITYCKHHKA.

N | —

4. O0beM TUCUMILUIMHBI B 324€THBIX eIUHHUIAX ¢ YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4aloImMXxcs ¢ npenogaBarejiemM
(mo BuAaM yuyeOHBIX 3aHATHII) 1 HA CAMOCTOSITE/ILHYIO PA00Ty 00y4aromuxcs
OO11ast TPyI0EMKOCTh TUCITUTLTHHBI

Bcero akameMnuecknx 4acoB
Bun yueGHO#M paboTh ouHast popma | 3aouyHas GpopMa | OYHO-3a0YHAA

dhopma
KonTakTHas padoTa ¢ npenogaBarenemM™: 52,35 10,35 22,35
nexmmn (J1) 18 2 12
npakTuueckue 3austus (I13) 18 - 10
nabopatopHbie padotsl (JIP) 16 8 -
WHBIE BUJIbI KOHTAKTHON paboThI 0,35 0,35 0,35
CamocrosiTenbHast padoTa 00y4alOIMXC: 91,65 133,65 121,65
V3y4YEHHUE TEOPETHYECKOI0 Kypca 22 45 34
MOJIFOTOBKA K TEKYLIEMY KOHTPOJIIO 34 80 52
MOATOTOBKA K MPOMEXYTOYHOM aTTecTallu 35,65 8,65 35,65
Bua npomMe:KyTOYHOM aTTEeCTALMHN: JK3aMeH JK3aMeH JK3aMeH
O0mas Tpy10eMKOCTh 4/144




*KoHTakTHast paboTa 0OyyarolmMxcs C MperojaBaTesieM, B TOM YHCIE C NMPUMEHEHHEM JHCTaHIMOHHBIX 00pa30oBaTENbHBIX
TEXHOJIOTHH, BKJIIOYAET 3aHSATHS JICKIMOHHOTO THNA, ¥ (M) 3aHATHS CEMHUHApCKOTO THIIA, Ja0OpaTOpHBIC 3aHATHS, U (MJIN)
IPYIIOBBIE KOHCYJIbTAIMH, U (WIN) HHIUBHIYAIbHYIO paboTy o0ydYaromierocs ¢ mpenoaaBaTeieM, a Tak)Ke aTTeCTalliOHHbIE
UCTIBITAHMS TPOMEXYTOUHOH aTTrectany. KoHTakTHas paboTa MOXKET BKIJIIOYATh MHBIE BHIBI yUEOHOH AeATEIbHOCTH, MPEy-
CMaTpHBalOLe IPYNIOBYI0 U HHIMBHIYAIBHYIO paboTy o0ydaromuxcs ¢ npenojanaresieM. Yacsl KOHTaKTHOM paboThI ompe-
nensrorest [lomoxeHneM 00 opraHM3aly ¥ NPOBEACHUH KOHTAaKTHOW paboThI IPH peann3aiuu 00pa3oBaTebHBIX IPOrpaMM
BEICIIIETO 00pa30BaHus, yTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despamns 2020 roga.

5. Coaep:kanue JUCHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHeM OTBEJAeHHOI0 Ha HUX KOJINYeCTBAa aKaJeMHYeCKHX YacoB

5.1. TpynoeMKocTh pa3aejioB JUCHUINIMHBI

o4yHas popma o0OyueHust

Bcero
Ne . | CamocTosTENbHAS
HanmeHoBaHue paznienna JUCHUIIIAHBI JI I13 | JIP | xoHTaKTHOH
/T pabora
paboThHI
1 | Begenue B Kypce
11 BBeneHnre 1 OCHOBHBIE TTOHATHS U OTIpe- 1 1 ) ’
) JeIeHUus
1.2 | dyHnaMeHTaIbHBIC 3aKOHBI XUMUHU 1 2 - 3 4
OCHOBHBIE KJIACChI HEOPTAHUYECKUX CO-
1.3 | equnenuii. Xumus diieMeHToB. CBOlicTBa 2 2 4 8 14
BaXXHEUININX COCTUHEHUH.
2 | CTpoeHue BellecTBa
Crtpoenue aToma u epuoandecKas Cu-
CTeMa XUMUYECKHUX DIIEMEHTOB
N 2 2 - 4 6
JI.1.MenneneeBa. IloHsATHE 0 XUMHYECKOM
CBSI3H.
3 BBejneHune B TeOpHI0 XMMHYECKHX MPOIECCOB
3.1 | DHepreTuka XMMHUYECKHUX MPOIIECCOB 2 1 - 3 2
CKOpOCTh XUMHUYECKUX PEAKIINH 1 XUMH-
3.2 p peakl 2 | 2| - 4 4
YECKOE paBHOBECHE
3.3 | PacTBoOpHI 4 4 8 16 16
4 DJIeKTPOXMMHUYECKHE MPOLECChI
OKHUCIINTENIHLHO-BOCCTAHOBUTEILHBIE Pe-
4.1 p 2 | 2| 2 6 4
aKIUHU
["anibBaHUYECKHE AIEMEHTHI. DIIEKTPOIU3
4.2 | pactBOpOB U pacmiaBo. Koppo3us me- 2 2 2 6 4
TaJJI0OB. BOmpockl HK0JI0THH.
Hroro no pasaenam: 18 | 18 | 16 52 56
[IpoMexyTouHas aTTeCTaLUs - - - 0,35 35,65
Bcero 144
3ao04Hasi gopma o0y4eHus1
Bcero
Ne . | CamocTosTETEHAS
HaunmenoBanue paznena quCHUILIMHBL JI | II3 | JIP | KOHTaKTHOH
/T pabota
paboThI
1 | BBeaenue B Kype
11 BBenenue u oCHOBHBIC TTOHSTHS U OTIPE]Ie- 3
) JICHUS
1.2 | ®dynnaMeHTalIbHbIE 3aKOHBI XUMUU 1 - 1 14
13 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX CO- 4 4 24
enuHeHnr. Xumus 31eMeHToB. CBOMCTBa




Bcero

No . | CamocTosiTenpHas
HaumenoBanue pasnena quCHUILIMHBI JI | II3 | JIP | KOHTaKTHOH’
/1 pabora
paboThI
BOKHEHIIINX COSTUHEHUH.
2 | CTtpoeHue BelecTBa
CrtpoeHue aToMa U IMepuondecKas cuctemMa
xumuyeckux aemenToB J[.M.Menneneesa. - - - 10
IToHsiTE O XMMHYECKOM CBSI3H.
3 BBeneHue B TeOpUI0 XMMUYECKHX MPOLECCOB
3.1 | DHepreTuka XMMHUYECKUX MPOIIECCOB - - - 6
39 CKOpOCTb XUMHYECKUX PEAKUUA U XUMAYe- | i i 14
CKOE€ paBHOBECHE
3.3 | PactBOpHbI 1 4 5 32
4 DJIEKTPOXMMHUYECKHE MPOLECChI
41 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEaAK- i i i 12
005041
l"anpBaHMYECKHE JIEMEHTHI. DJIEKTPOJINU3
4.2 | pactBOpOB U pacmiaBoB. Kopposwust merai- - - - 10
J10B. Bonpockl 3K010rHH.
Hroro no paznenam: 2 - 8 10 125
IIpoMexkyTo4Has arTecTanus - - - 0,35 8,65
Bcero 144
04HO-3204Hasi popma o0y4eHHs
Bcero
No . | CaMocTosTenbHas
HaunmenoBanue pasnena quCHUIUIMHBL JI | TI3 | JIP | KkOHTaKTHOH
/i pabota
paboThI
1 | BBeneHmne B Kype
1.1 BBenenue u oCHOBHBIE TIOHSITHS U OTIPEIe- 1 ) i 1 3
JIeHUs
1.2 | dynpaMeHTaIbHBIC 3aKOHBI XUMUHT 1 1 - 2 12
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX CO-
1.3 | equHennii. Xumus di1eMeHToB. CBOHCTBA 2 2 - 4 14
BaXXHEUIIINX COSTUHEHUH.
2 | CTpoeHue BemecTBa
Crtpoenue aToMa U MepuoAnydecKas cuctemMa
XuMH4YecKux 31eMeHToB J[.M.Menneneena. 1 1 - 2 8
[lonsiTHEe 0 XUMHYECKOM CBSI3H.
3 BBeneHue B TeOPUI0 XMMHUYECKHX MPOLECCOB
3.1 | DHepreTuka XMMHUYECKHX MPOILIECCOB 1 105 - 1,5 6
39 CKOpOCTh XMMUYECKUX PEAKIUN U XUMHUYE- 1 1 i ) 10
CKOE€ PaBHOBECHE
3.3 | PacTtBOpHBI 3 3 - 6 20
4 DJIeKTPOXMMHUYECKHE MPOLECChI
41 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIEC PEaK- 1 1 ) 7
007041
["anbBaHMYECKHE 3E€MEHTHI. DIIEKTPOIU3
4.2 | pactBOpOB M paciuiaBoB. Koppo3us merai- I 105 - 1,5 6
10B. Bonpockl 3x0510rUH.
HToro no pasgenam: 12 | 10 - 22 86
IIpoMexyTOoUHas aTTecTanus - - - 0,35 35,65
Bcero 144




5.2. Conep:xaHue 3aHATHI JIEKIIUOHHOIO THIIA

Paznen 1. BBenenue B Kypc

1.1 Beedenue u ocnogHble NOHAMUSA U ONpedeneHUs.

[TpenMer u 3amaun XUMUH, €€ MPAKTUYECKOE 3HAaUeHHE. XUMUS U MPOOJIEMbl COBPEMEHHOM HAyKU
u obmectBa. Pomp XMMHMHM B pa3BUTUM JIECOXMMHYECKOro Komriuwiekca Poccuiickoir ®Penepanuu.
Opranu3zanys caMoCTOSTeNIbHOM paboThI 110 KypCy 001Iel XUMUU.

1.2 @ynoamenmanvrovle 3aKOHbL XUMUU

3akoH coxpaHeHusi maccbl U 3Hepruu. lleproanuHocTh. 3aKOH coxpaHeHus 3apsna. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHbvle Knaccol Heopeanuueckux coeOuHeHull

Oxkcuppl, THAPOKCHIBI (KUCIOTHl U OCHOBaHMA), coud. KomruiekcHble coequHenus. OnpenencHue,
HOMEHKJIaTypa.

CBoiicTBa Ba)KHEWINMX COCAWHEHHH 3JIeMeHTOB. HaxoxmeHwe smeMeHTOB B mpupoje. CrocoOb
nonyyeHust. CBOICTBA ¥ MPUMEHEHHE.

Pasnen 2. CTtpoenue BemecTBa

2.1 Cmpoenue amoma u nepuoouyeckas cucmema xumuieckux snemenmos J.M.Menoeneesa

OcHoBHblE MOHATUS O cTpoeHuu aroMa. lloHsTue o kBaHTaX. OCHOBHBIE TOJIOKEHHS KBAHTOBOM
MEXaHUKHU. DJEKTPOHHOE 00J7aKo, opOuTaab, KBAaHTOBbIE 4Yucia. [lOpsSmOK 3amoJHEHUs! AIIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HauMEHbIIIEH SHEpruy, npaswio XyHuaa, npuHimn [laymm, npasuno Kiedkosckoro,
3aKOH 2JIEKTPOHHOM cuMMeTpuH, 3akoH Mozmnu. [IpaBuia mocTpoeHus YeTHBIX U HEYETHBIX PSAI0B OOJIBIINX
MIEPHOJIOB. S-, p-, d- 1 f-aemenTsl. [leproanyeckrne CBOMCTBA XMMUUECKUX JIEMEHTOB: SHEPTHsI HOHU3ALINH,
CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEILHOCTh, aTOMHBIE M1 HOHHBIE PA/INYChl, CTENIEHb OKHCIICHHUS.

2.2 Xumuueckas cés3b U CMmpoeHue npocmulx MoK

XuMHUecKasi CBs3b: BUIbL, METOJIbI onucaHus. OCHOBHbIE XapAaKTEPUCTUKU XMMUUYECKOW CBS3U:
JUIMHA, HaIllpaBJIEHHOCTb, NpPOYHOCTh. KoBaneHTHast cBsA3b. MeTo/ BaJeHTHBIX CBS3EW: HACHIIIIAEMOCTh U
HaNpaBJIEHHOCTh CBSI3M, KPATHOCTh CBA3M, MOisApu3yeMocTb. ['mOpuauzanus. MoHHast CBS3b: 3HEprus
MOHHOM CBSI3U, MOJISIpU3allis HOHOB, MOJIAPHOCTh M MOJIAPU3YyeMOCTh cBsi3u. CTpoeHue BEelIeCTB B
KOHJICHCUPOBaHHOM COCTOSIHUH.

Pa3nes 3. BBeieHne B TeOpHI0 XUMHYECKHUX IIPOL[ECCOB

3.1 DHepeemuka XumMuuecKux npoyeccos

BuyTtpennsist sHeprus u sHTanbnud. TerioBble 3 (eKTsl pa3nuuHbIX mpoleccoB. 3akoH [ecca u
CIIeICTBUS U3 Hero BbITekaroue. CTanaapTHas Temiora oopasosanus. [lonsarue o6 suTponuu. M3mene-
HUE SHTPOIUU B pa3inuHbIX nporeccax. [Tonstue o0 sneprun I'm66ca u e€ u3MeHeHNH Kak Mepbl peak-
LIUOHHOW CIIOCOOHOCTH.

3.2 Ckopocmb XumMu4eckux peakyuil U XumMuyecKoe pasHogecue

CKOpoOCTh peakliii B TOMOTE€HHBIX U F€TEPOreHHbIX cucTeMax. MakTopsl, BAUSAIONINE HA CKOPOCTh
peakuuu. [Tonstue 06 akTUBHUpOBaHHOM KomIuliekce. HeoOpaTtumble u oOpaTuMble Mmpolecchl. XUMHUYe-
ckoe paBHoBecHue. KoncranTa pasHoBecus. [Ipuniun Jle-Ilatense.

3.3 Pacmeopui

OO6ume mnoHsATHS O pactBopax. [pyrue nucnepcHble cucteMbl. OcoOEHHOCTH BOJBI Kak
pactBopuTtensa. O6pazoBanue pactBopoB. PacTBopumMocTh BemiecTB. TepMoxuMHUyecKue MpOLEcChl MpH
pactBopeHuH. CriocoOb!I BEIpaKEHUSI KOHIIEHTPALIIH.

Paz6aBieHHBIE pAacTBOPHI HEATEKTPOIUTOB. WneanpHbie pacTBOphl. KomMraTuBHBIE CBOWMCTBA
pacTBOpOB: 3aKoHbI ['enpu Payns, Bant-I'odda.

CBolicTBa BOJIHBIX PAaCTBOPOB 3JIEKTPOJMTOB. NOHHOE mpou3BeneHue Bojbl. BomopoaHblil moka-
3arenb pH. CuiibHbIE U citabble 3IeKTPOIUThl. AKTUBHOCTh. KOHCTaHTa qucconuanuu. 3akoH pazbasiie-
Hust OctBanibaa. MMoHHbIe peakium.

VYcnosusa cmemenus paBHoBecus. IIpomsBenenue pactBopuMocTH. KosmuecTBEHHOE omnncaHue
PaBHOBECHI B PAacTBOpax 3JEKTPONMTOB. IIpumMeHeHMe 3akoHa AEMCTBYIOIIMX MAacC K JJIEKTPOJIMTAM.
I'mnponus coneit. CTeneHb U KOHCTaHTa IMApoau3a. Jucconuanysi KOMIJIEKCHBIX COSAUHEHUM.

Krnaccudukanus u xapakTepucTuka XMMHUYECKUX U (PU3UKO-XMMUYECKUX METOJ0OB aHanu3a. AHa-



JIUTUYCCKHUE PCAKIIMU HAa NOHBI.

Pa3znea 4. diiekTpoXumMmn4ecKme Mpouecchbl
4.1 OxkucaumenbHO-60CCMAHOBUMETIbHBLE NPOYECCHL

Bakneimme BOCCTAHOBUTEIN U OKHCIUTENIN. METOIbI COCTAaBICHUS YPAaBHEHUN OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peakuuii. BiusHue cpelpl Ha XapakTep NPOTEKAHUs PEaKLUi.

OKBUBAaJICHT OKHCIINTCIIA u

BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ.

l'anpBaHWYEeCKUN DJIEMEHT.

BOCCTAHOBUTCIIA.

Knaccudukanus

OKHCJIHNTCIIbHO-

C‘)J’ICKTpOI[HHC noteHyanbl. OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC

noTeHnuansl. HarpasieHne mpoTeKaHusl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuil. Xumus s, p, d, f-
METAJIOB.

4.2 Dnexkmponus

DNeKTPoJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN mporiecc. KatomHble 1 aHOIHBIE MTPOIIECCHI.
3aKOHBI 3JIEKTPOJIN3a. DNEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMH aHOJIaMHU.

4.3 Koppo3sus memannos

OcHoOBHbBIE BU/IbI KOPPO3HH. DIIEKTPOXUMHUYECKasi KOPpo3usl. 3aluTa METAJIIOB OT KOoppo3uu. Bo-
IIPOCHI KOJIOTHH.

5.3. Tembl u popMBbI 3aHATHI CEMUHAPCKOT0 TUIIA

Y4eOHBIM IIAHOM I10 JUCHUIITIMHE IPEAYCMOTPCHDBL J'Ia60paTOpHI>IC U IIPAaKTUYCCKUC 3aHATUA

®dopma npoBe-

TpynoéMkocTh, 4ac

No HaumenoBanue paznena - OYHOE | 3a04- | OYHO-
- UCUMIUIAHBI (MOIYJIS HOE 3a04-
et o, 3aHATHUSA
HOE
Pazgen 1. Benenue B kypce «O011ast u HeOpranuie-
HpaKkTU4ecKas
1 ckast xumus» (tema 1.1.-1.2. dynnameHnTanbHbie aGoTa 4 - 1
MIOHSITHSI U 3aKOHBI XUMUH. 3aKOH KBUBAJIEHTOB.) P
Paznen 1. BBeaenue B kypc «OO11as 1 Heopranuye- 1260DATODHO
ckast xumus» (tema: 1.3. OcHOBHBIE KJIacChl HEOpra- patop
2 . 9 IIpaKTUYeCKast 4 4 2
HUYECKUX COEIMHEHUN. XUMHUs 21eMEeHTOB. CBOM- aGoTa
CTBa BAKHEUIIIUX COCTMHECHUI. ) P
Pazgen 2. CtpoeHue BemiecTBa
3 (tema: 2.1. CTpoeHue aTomMa M MEPUOJMUYECKAst CH- | IpaKTUYecKas 4 1
cTeMa XuMHYeckux aieMeHToB J[.M.Menneneesa. pabora
teMma: 2.2. [ToHsiTHE O XMMHUYECKOM CBSI3H.)
Pasnen 3. BeneHue B TeOpHIO XMMHUYECKHX IIPO-
LIECCOB
MpaKkTU4ecKas
4 | (rema: 3.1. DHepreruka XMMHYECKHUX IIPOLIECCOB. aGoTa 4 - 1,5
Tema: 3.2. CKOpOCTh XUMHUYECKUX PEAKINNA U XUMH- p
4yeckoe paBHoBecHe. KarannuTruueckue peakiuu.)
Pasgen 3. BBenenue B TEOpUIO XUMHUYECKHX IPO-
1L[ECCOB nabopaTopHo-
5 | (rema: 3.3. PactBopnml. IlpuroTtoBiieHne pacTBOPOB | TMpaKTUUECKast 4 4 1
3aJJaHHOM KOHLIEHTPALlUM W3 BEILECTB PA3IUYHOTO pabota
arperaTHoro COCTOSIHMSL. )
Pasnen 3. BBeneHue B TEOpHIO XMMHUYECKHX IIPO-
nabopaTopHo-
LIECCOB
6 MpaKkTHYECKast 4 - 1
(rema: 3.3. PactBopsl. CHiibHBIE U ClTa0ble 3IEKTPO- pabora

nuThl. MloHHBIE paBHOBECHS. )




Tpyro€MKOCTB, yac
dopma mpoBe- Py :
No Haumenoanue paznena eHHs OYHOE | 3a04- | OYHO-
- WCLUIIAHBI (MOIYJIS HOE 3a04-
Aet (o7 ns1) 3aHSTUS
HOE
Paznen 3. BBeneHue B TeOpHIO XMMHYECKHX MpO- | JIabopaTOpHO-
7 | neccos IIpaKTH4YeCKast 4 - 1
(tema: 3.3. PactBOpsI. ['nnponus.) paborta
Paznen 4. DneKTpOXUMHYECKHUE MPOLIECCHI 1abopaToOpHO-
8 | (tema: 4.1. OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PE- IpaKkTU4ecKas 4 - 1
aKIIHH. ) pabora
Paznen 4. DneKTpOXUMHYECKHUE MPOLIECCHI
naboparopHo-
(Tema: 4.2. 'anbBaHUYECKHE AIEMEHTHI. DJIEKTPOIIN3
9 MpaKkTU4YeCKast 2 - 0,5
pacTtBopoB U pacmiaBoB. Kopposus metanios. Bo- aGoTa
IIPOCHI 3KOJIOTHH. ) P
HTroro: 34 8 10
5.4. leTaau3anusi CaMOCTOATEIbHON padoThl
Tpy10oeMKOCTB, yac
No HaumenoBanwue paznena Bun camocrosTensHOM | oyHas | 3a04- | OYHO-
- JUCLUILIMHBI (MOJTYJIs) paboTsl Has 3a04-
HOE
Paznen 1. Beenenue B kypc «O6mmiast u He- | Iloaroroska K onpocy 1o
| | OpraHnyeckas Xumus» (tema 1.1.-1.2. TeMe IPaKTUYECKON pa- 6 17 12
@yHIaMEHTaIbHbIE TOHATHS U 3aKOHbI OOTBI U 3aILUTE OTYET-
XUMUHU. 3aKOH SKBUBAJIICHTOB. ) HBIX MaTepUaJIOB.
Pasznen 1. Beenenue B kypc «O0miast u He- | [loaroroBka k omnpocy 1o
oprannueckas xumus» (tema: 1.3. OcHOB- Teme J1abopaTopHO-
2 | HbIe KJIACChl HEOPTraHUUECKUX COEMHE- MPaKTU4YECKON pabOTHI U 14 24 18
HuM. XuMus 311eMeHTOB. CBOICTBA Bak- 3aIUTE OTYETHBIX
HEHIINX COeAMHEHHH. ) MaTepHUaJIOB.
Paznen 2. Ctpoenue BemecTBa
[Toaroroska k onpocy 1o
(rema: 2.1. CTpoeHue aToMa U MepuoInde- N
TeMe MPaKTUYECKOil pa-
3 | ckas cucTeMa XHMHUYECKHX DJIEMEHTOB 6 10 8
OOTBI 1 3alIUTE OTYET-
.M. .MengeneeBa. tema: 2.2. Ilonstue o
. HBIX MaTepUaoB.
XUMUYECKON CBSI3U.)
Pasnen 3. BBenenue B Teopur0 XMMHUeE-
CKHX MPOIIECCOB [ToaroroBka k omnpocy 1o
4 (rema: 3.1. DHepreTuka XMMHUYECKUX MPO- | TEME MPAKTHUECKON pa- 6 20 14
meccoB. TeMa: 3.2. CKOpOCTh XUMHUYECKUX | OOTHI U 3aIIUTE OTYET-
peakuuii U xumudeckoe paBHoBecue. Ka- HBIX MaTEpUAJIOB.
TaJIUTUYECKUE PEAKIIHH. )
Pasnen 3. BBenenue B Teopur0 XMMHUeE-
[ToaroroBka k ompocy mno
CKHX MPOIIECCOB
TeMe J1abopaTopHO-
(rema: 3.3. PactBophml. IIpuroroBienue 9
5 . MPaKTUYECKON pabOTHI U 6 12 8
pacTBOPOB 3aJaHHOW KOHIIEHTPALUU U3
3aIUTE OTYETHBIX
BELIECTB PA3JIMUYHOIO arperaTHOro COCTOsI-
MaTepUasoB.
HUSL.)
Paznen 3. BBegenue B Teopuro xumuue- | [logroroska k omnpocy mno
6 | CKMX MpPOLIECCOB TeMe J1abopaTopHO- 5 10 6
(rema: 3.3. PactBopsl. CusibHbIE U clladble | MPaKTHUECKOW paboThl U

10




Tpy1oeMKOCTB, yac
No HaumenoBanue pazzgena Bun camocrosTenbHOM | oyHas | 3a04- | OYHO-
- JUCLUILIMHBL (MO JIs1) paboThI Has 3a04-
HOE
ANIeKTpoUThL. loHHBIE paBHOBECHSI. ) 3alIUTE OTYETHBIX
MaTepUaoB.
[ToaroroBka k onpocy 1o
Paznen 3. BBeneHue B TEOpUIO XHUMHUYE- TeMe J1abopaTopHO-
7 | CKMX OpPOLIECCOB MIPAKTUIECKON PabOTHI U 5 10 6
(rema: 3.3. PactBopsl. ['uapomnus.) 3al[UTE OTYETHBIX
MaTEpUAJIOB.
[ToaroroBka k ompocy 1o
Paznen 4. DnexTpoxuMHUYECKUE TIPOLECCHI Teme J1abopaTopHO-
8 | (rema: 4.1. OxucnureabHO- MPaKTUYECKON PabOTHI U 4 12 8
BOCCTaHOBHUTEIIbHBIC PEAKIINN. ) 3alIUTE OTYETHBIX
MaTepUaJIOB.
Paznen 4. DnexTpoxuMHUYECKUE IPOLECCH Hoxroroska k onpocy 1o
) TeMe J1abopaTopHO-
9 (trema: 4.2. 'anpbBaHUYECKHE SJIEMEHTHI. IpaKTHIECKoH paboTH H 4 10 6
DNEKTPOIU3 PACTBOPOB U PACILIABOB.
Kopposus metanios. Bonpocs! sxonoruu. ) SAIUITE OTHCTHBIX
MaTepUaoB.
[TonroroBka K MPOMEKYTOYHOW arTecTa- | M3ydeHue JTeKIMOHHOTO
1o | MaTepHana, ITEpaTyp- | , 5.65 8.65 35.65
HBIX UICTOYHHKOB B COOT-
BETCTBUH C TEMATUKOMN
HUroro: 91,65 | 133,65 | 121,65
6. [lepeyeHb yueOHO-METOAMYECKOT0 0O0ecieYeHU sl MO JUCUMILIUHE
OcHOBHAas1 M IOTIOJTHUTEIbHAS JUTEPATYPA
e ABTOp, HANMEHOBAHHE Ton IIpumeuanue
n/n A3TaHNS
OcHoBHasi yueOHasi IMTEepaTypa
1 | [TaBnos, H. H. O6mas 1 Heopranudeckast XuMus : y4eOHHK JUIsI BY-
30 / H. H. [1aBnoB. — 4-e u3n., crep. — Canxrt-IlerepOypr : Jlans, [TonHOTEKCTOBBIN
2021. — 496 c. — ISBN 978-5-8114-8579-6. — TekcT : 211€KTPOH- 2021 | AOCTYII IIpH BXO-
Hb11 // JIab : anekTpoHHO-0nOmoreyHas cucrema. — URL: Jie TI0 JIOTUHY U
https://e.lanbook.com/book/177840 — Pexum moctyna: amst aBTO- naporo*
pH3. IOJIB30BATENEH.
2 | T'enbpman, M. U. Xumus : yueOnuk / M. U. I'ensdman, B. I1. FOc-
TpaToB. — 4-¢ uzn. — Cankr-IlerepOypr : Jlans, 2022. — 480 c. — [ToTHOTEKCTOBBIN
ISBN 978-5-8114-0200-7. — Tekct : 2neKTpoHHbIH // JlaHb : s5ek- 2007 | AOCTYT IIpH BXO-
TPOHHO-OMOMMoTeyHas cucrema. — URL: Jie TI0 JIOTUHY U
https://e.lanbook.com/book/210221 — Pexxum goctyna: ais aBTo- napono®
pH3. MOJIB30BATENEN.
3 | O6mas xumus. Teopus u 3agauun / H. B. Koposun, H. B. Kynemos,
O. H. Tonuapyk [u np.] ; moxn penakuueir H. B. Koposuna u H. B. HoNHOTEKCTOBLL
Kynemosa. — 7-e u3n., crep. — Cankr-IletepOypr : Jlans, 2023. —
492 ¢. — ISBN 978-5-507-45895-0. — TeKcT : SiekTpomHbii // | 2023 | A0Sy DM BXO-
) 1€ 10 JIOTHUHY U
Jlanb JNIEKTPOHHO-OuONMuoTeyHas  cucrema. —  URL: «
https://e.lanbook.com/book/291182 — Pexxum noctyma: st aBTO- 11apoIto
pU3. IOJIL30BATEICH.

11



https://e.lanbook.com/book/177840
https://e.lanbook.com/book/210221
https://e.lanbook.com/book/291182

OO0mmast ¥ HeoOpraHW4YecKass XUuMusl. DIIEMEHTBl TEOPUHU, CIIPABOUYHBIC
JIaHHBIE, 3a/IaHKs 11 CaMOCTOSTENbHOM paboThl [Teker] : y4ed. mo-
cobue Uit cTyeHTOB By30B JecoTexH. npodwis / b. I1. Cepena [u
np.] ; mox pen.: b. I1. Cepensl, JI. C. MosiounukoBa ; Ypail. roc. Jje-
COTEXH. YH-T. - 2-€ u31l., nepepad. u pom. - ExarepunOypr : YIJITY,
2012. - 406 c. : ui. - bubauorp.: c. 399. - ISBN 9-785-94984-434-2

2012

46

JlonoHUTeIbHASA YYeOHas JUTEpaTypa

Koposun, H.B. O6miast xumus [Tekcrt] : yaeOHUK AJI CTYJIEHTOB BY-
30B, O0Y4AIONIMXCS IO TEXH. HAMIPABJICHUSM M CHeIHAIBHOCTSIM / H.
B. KopoBuH. - 13n. 6-e, uctp. - Mocksa : Beiciias mkoia, 2005. -
557 c. : mn. - bubmmorp.: c. 546. - ISBN 5-06-004403-3

2005

78

VYraii, S.A. OOmas 1 HeopraHuYecKask XMMHUS : YICOHHK IS CTYICH-
TOB By30B / SI. A. Yraii. - U3x. 4-¢, crep. - Mocksa : Beicias mkorna,
2004. - 527 c. : un. - bubnuorp.: c. 519. - Ilpeam. ykaz.: c. 520. -
ISBN 5-06-003751-7

2004

46

I'munka, HJL. OOmas xumust [Tekcr] : yueOHUK 17151 6akanaBpoB :
y4e0. mocoOue Ui CTYJISHTOB HEXHM. clienuaibHocTeld By30B / H.
JI. nmuuka ; mox pen.: B. A. IlonkoBa, A. B. baGkosa. - 18-¢ u3g,.,
nepepad. u gomn. - Mocksa : Opaiir, 2012. - 898 c. : un. - (baka-
naBp). - Ilpemm. yka3.: c. 886. -ISBN 978-5-9916-1148-0. -
ISBN 978-5-9692-1112

2012

12

['munka, H.JIL. 3agaun u ynpakHeHus 1o o0uie XuMuu : yued. moco-
Oue 1S CTyJIEHTOB HEXHMM. crienmanbHocteii By3oB / H. JI. ['munka ;
nox pen. B. A. Pabunosuua, X. M. PyOuHoii. - uza. crep. - Mockaa :
HNHTEI'PAJI-TTPECC, 2006. - 240 c. - ISBN 5-89602-015-5

2006

84

Caxknaxosa, E. B. Xumus : yaeOGHo-MeToanueckoe nocodue / E. B.
CakakoBa ; COCTaBUTEIN YU€OHO-METOUYECKOTO TOCOOUS BXOISAT
BOIIPOCHI K ITPaKTU4YECKOMY 3aHATHI0. — Mocksa : PTY MUPOA,
2021. — 160 c. — Tekcr : aneKTpoHHBIH // JIaHb : 3IEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/182419 — Pexxum noctyma: 1ijist aBTO-
pU3. MoJIb30BaTeNei.

2021

TTomHOTEKCTOBBIN
JOCTYTI TIPY BXOJIE
TI0 JIOTHHY U
naposo™

10

Epoxuna, H. W. Llukin nekuuit 1o XuMuu : yueOHO-METOMUECKOe
noco6ue / H. U. Epoxuna. — Koponés : MI'OTY, 2019. — 115 ¢c. —
ISBN 978-5-00140-391-3. — Tekcrt : 2neKTpOoHHBINM // JIaHb : 31ek-
TpOHHO-OnOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/140937 — Pexum noctyna: ajs aBTo-
pH3. IOJIB30BATENEH.

2019

TTomHOTEKCTOBEIN
JOCTYTI TIPU BXOJIE
10 JIOTHHY U
naposo™*

11

Hemunosa JI. B. XKectkocts Boabl. OnpeneneHue KeCTKOCTH U CIIO-
COOBI €€ YCTpaHEeHHS : METO/I. yKa3aHus sl J1a0. 3aHIATHIl CTYJICHTOB
OYHO-3204. U 3204. popm obyuenus / JI. B. lemunosa [u ap.] ; Ypan.
roc. JiecoTexH. yH-T. - ExarepunOypr : [YIJITY], 2006. - 16 c. -
bubauorp.: c. 16.

2006

84

12

Cepena b. I1. MonHble paBHOBECUSI B pacTBOpax 3JEKTPOJIUTOB : Me-
TOJI. yKa3aHMs JUIs J1a0. 3aHATUN CTYJJCHTOB OYHOM, OYHO-3304. U 3a-
o4d. ¢popm obyuenms / b. I1. Cepena [u ap.] ; Ypan. roc. J€COTEXH.
yH-T. - EkarepunOypr : YIJITY, 2006. - 40 c.

2006

79

13

Hemunona JI. B. Knaccel HeopraHM4eCKHUX BEIIECTB: HOMEHKJIATYpa,
nosydeHue, cBoictBa [Tekcr] : MeTol. ykazaHus Ijs j1al. 3aHATUN
JUISL CTYJIETOB OYHOW, OYHO-3204. M 3a04. Gopm oOyuenus / JI. B.
Hemumosa [u mp.] ; Ypan. roc. JecoTexH. YH-T. - ExatepunOypr :
YIJITY, 2007. - 45 c. - bubauorp.: c. 45.

2007

122

12



https://e.lanbook.com/book/182419
https://e.lanbook.com/book/140937

14

Cepena b. II. Crpoenue aroma U MEPUOAUYECKUN 3aKOH : METO/I.
yKa3aHus JUIs J1a0. U MPaKT. 3aHATUN CTYJEHTOB OYHOM U 3204. (hopM
00ydYeHHUs MO0 BCEM HAINpPAaBICHUSM U CICIUATBHOCTAM OOYYCHHS B
YIJITY / B. I1. Cepena [u np.] ; Ypai. roc. iecoTexH. yH-T. - Ekare-
punoOypr: YI'JITY, 2008. - 15 c. - bubauorp.: c. 14. Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/55

2008

DNeKTPOHHBIN apXHB

/146

15

[Menmumesa C. B. OkucauTeNbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU © Me-
TOJ. YKa3aHHs I JIa0. W MPaKT. 3aHATHH JUIS CTYJCHTOB OYHOH U
3a04. ¢opm oOydenus nHampaienwit: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.]| ; Ypan.
roc. JIECOTeXH. YH-T. - ExatepunOypr : YI'JITVY, 2009. - 43 c. - buo6-
JIAOTP.: C. 43. Pexum JIOCTyTa:
https://elar.usfeu.ru/handle/123456789/299

2009

DNeKTPOHHBIN apXHB

/128

16

I'ony6eBa T. b. Katanutudeckue cucreMbl B Kypce "Xumus" : Me-
TOJA. yKa3aHus Ui ja0. ¥ MPaKT. 3aHATUNA JJIA CTYJCHTOB OYHOW U
3a0u. ¢opm oOyuenust / T. b. ['ony6esa, C. B. Lenumesa ; Ypan.
roc. JecorexH. yH-T. - ExarepunOypr : YI'JITVY, 2011. - 11 c. - bu6-
JIAOTP.: C. 11. Pexum JOCTYyIIa:
https://elar.usfeu.ru/handle/123456789/206

2011

DNEKTPOHHBIN apXUB

17

[Tpecc, . A. OcHoBbl 00111Ie# XUMUM : yueOHoe nmocodue / M. A.
ITpecc. — 2-e u3g., nepepad. — Caunkrt-IlerepOypr : Jlanp, 2022. —
496 c. — ISBN 978-5-8114-1203-7. — TekcT : 31eKTpOHHBIH //
Jlans : anexTpoHHO-O0uOMMOTEUHAast cuctema. — URL:
https://e.lanbook.com/book/210965 — Pexum noctyna: ajust aBTo-
pH3. OJIb30BATEIIECH.

2022

IIo/THOTEKCTOBBIM
JOCTYTI TIPU BXOJIE
TI0 JIOTHHY U
naposo™*

18

Xumus. Pabouas terpanp : yueOHoe nocobue / cocraButens C. I1.
Mansruna. — HuwxkneBaptosek : HBI'Y, 2019. — 111 c. — ISBN
978-5-00047-523-2. — TeKcT : 3NeKTPOHHBIN // JIaHb : 31eKTPOHHO-
6ubauoreuynas cucrema. — URL:
https://e.lanbook.com/book/208226 — Pexum noctyna: ajst aBToO-
pH3. OJIb30BATEIIEH.

2019

TTomHOTEKCTOBEIN
JOCTYTI TIPY BXOJIE
TI0 JIOTHHY U
naposo™

* MPEKAC UCM l'[pOfITH 1O CCBIJIKEC, HCO6XOI[I/IMO BOWTH B CUCTCMY

@OyHKIMOHUPOBAHHE 3JIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTEIbHON cpeibl 00ecTIeYnBAETCs CO-
OTBETCTBYIOLUIMMH CPEACTBAMU HH()OPMALIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMbI

— DJIEKTPOHHO-OMOMHMoTeyHas cuctema «Jlanpy, koyekuun uznarenasctsa "Jlanes" [lor. Ne025/24/-
EI1-44-03 ot 25.03.24; cpok neiictBus ¢ 09.04.2024 no 9.04.2025; xonnekuuu Apyrux U3gaTenbeTs Jlor.
Ne(024/24/-EI1-44-03 ot 25.03.24; cpok netictBus ¢ 09.04.2024 no 09.04.2025; xommnekmus "®ITY. 10-11
k1. U3n-Bo "llpocsemenue" Jor. Ne 035/24-EI1-44-03 ot 29.05.2024; cpok naeiictBus ¢ 01.09.2024 no
01.09.2025; cereBas anextponnHas oubnumoreka Jlor. Ne0136/20-223- 06 ot 24.03.20; cpox ACHCTBUS C
24.03.20 1o 31.12.2023 (mposoHTUpyEMBIi);
— DJICKTPOHHO-OMOJIMOTEUHAs] CHCTeMa «YHHBEPCHUTETCKas OuOnmoreka OH-MaiH». JloroBop
Ne(038/24-EI1-44-03 ot 19.06.2024; cpox aeiictBus ¢ 27.06.2024 no 26.06.2025;
- yauBepcanbHas 6a3a manabix East View (OO0 «MBUCy), loroBop Ne 407- 11/002/25-EI1-44-0
ot 13.01.25; cpok neiictus ¢ 1.01.2025 no 31.12.2025.
CnpaBoyHble 1 HHPOPMALMOHHBbIE CHCTEMBbI

— cripaBo4Has npaBoBas cuctema «Koncynbsrantllmoc» (http://www.consultant.ru/). loroBop co-

MPOBOXKIEHUS dK3eMILIsIpoB cucTemMbl KoncympTanTlImoc Ne025/3K ot 25.02.2025. Cpok ¢ 25.02.2025 ¢
1o 24.02.2026 r.; — cnpaBouHo-1ipaBoBas cucrema «Cuctema TAPAHT». CBoGoaHBIN HOCTYT (pEeKUM
noctyna: http://www.garant.ru/company/about/press/news/1332787/);
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— IIporpaMMHasi cucteMa i 0OHapy>KeHUs! TEKCTOBBIX 3aMMCTBOBAHUMN B yUE€OHBIX U HAyUHBIX pa-
6otax «AnTtumnaruat. BY3» (URL: https://www.antiplagiat.ru/). JloroBop Ne6414/0107/23-EI1-223-03
ot 27.02.2023 rona. Cpox ¢ 27.02.2023 r o 27.02.2024 r.; - npoxoauT mpoienypa ayknuona — Mudop-
marmonnas cuctema 1C: UTC (http://its.1c.ru/ ). Pexxum noctymna: cBOOOTHBIIM

IIpodeccnonanbubie 6a3bl JAHHBIX

— depepanbHas ciyx0a rocyJapcTBeHHOM ctaTucTukU. OduilnanibHas CTaTUCTHKA
(http://www.gks.ru/). Pexxum moctyna: cBOOOIHBIA.

— DIIeKTPOHHBIN (OH/ MPABOBBIX H HOPMATUBHO-TEXHUYECKHUX JIOKYMEHTOB // AKITMOHEpHOE 00-
mectBo «Muapopmanmonnas komnanus «Kogexe» (https://docs.cntd.ru/). Pesxxum goctyma: cBOOOHBIN.

— DxoHomuueckuit moptan (https://institutiones.com/). Pexxum goctymna: cBOOOHBIN.

— Nndopmarmonnas cuctema PBK (https://ekb.rbc.ru/). Pexxum moctyma: cBOOOHBIN.

— OdunmanbHbIi HHTEPHET-TIOpTaAN MpaBoBoi nHpopmaruu (http://pravo.gov.ru/). Pexxum nocty-
na: cBOOOIHBIH

— ba3a nmoyHOTeKCTOBBIX U OMOIMOrpadUIECKUX OMUCAHUN KHUT U MEPHOANYCCKUX H3TaHUN
(http://www.ivis.ru/products/udbs.htm). Pexxum nocryna: cBoO0XHBII

- Hayunas snextponnas Oubnuoteka elibrary. Pexum nocryna: http://elibrary.ru/ .

- Beepoccwmiickuit Dxonornueckuit moptai (https://ecoportal.su/);

- l'ocynapcTBenHnas cucrema npaBoBoit nHpopmaruu (http://pravo.gov.ru/;

- Nadopmanmonnsie 6a3el nanubix Pocpeectpa (https://rosreestr.ru/ ).

7. ®OoH/ OLEHOYHBIX CPEACTB JIJIsl MPOBEIeHHs MPOMEKYTOUYHOMH aTTecTAlHN
00y4YaKOIIMXCS M0 TUCHHILINHE

7.1. Ilepevyenb KOMIETEHIMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Npollecce 0OCBOeHHsI 00pa-
30BaTe/1bHOM NPOrPaMMBbI

PopmHpyeMble KOMIETEHIIUN Bun u popma koHTpOIIS

IIpomexyTOYHBI KOHTPOJIb: YCTHBIN
OIIPOC Ha HK3aMEHE

Texkymuii KOHTPOJIb: ONPOC, 3alIUTa OT-
YETHBIX MaTEPHUAJIOB IO JIAOOPATOPHON WIIH
MIPAKTUYECKOH paboTte

OIIK-1 - CriocoGeH permiath 3a1a4 MpopecCUOHANTBHOH Jie-
ATETLHOCTH TPUMEHSISI METOIbI MOJICIIUPOBAHUS, MaTEMa-
TUYECKOTO aHaJIK3a, €CTeCTBEHHOHAYYHbIE 1 OOIIEHHKe-
HEpHBIC 3HAHUSI.

7.2. Onucanue nokasareJieil U KpUTepUeB OLIEHUBAHUS KOMIIETeH M
HA Pa3JIMYHbIX 3TANAX UX (POPMHUPOBAHUS, ONUCAHHE IIKAJ OLlEeHUBAHUSA

Kpurepun oneHnBaHHS YCTHOTO OTBETa HA KOHTPOJIbHBIC BONPOCHI IK3aMeHA (MPOMeXKyTOY-
HbII KOHTPOJIb (popmupoBanus komnerenuun OIIK-1)

«5» (omauuno): — NaH TOJHBIM, pa3BepHYTHIN OTBET Ha MOCTaBJIEHHBIA BOIPOC, MOKAa3aHa COBO-
KYITHOCTb OCO3HAaHHBIX 3HaHUN 00 0OBEKTE, J0Ka3aTeIbHO PACKPBITHI OCHOBHBIE MOJIOXKEHHUS TEMBI; B OT-
BETE IPOCIIEKUBACTCA YETKAask CTPYKTypa, JIOTMYECKAasl IIOCIENOBATEIBHOCTh, OTpa)arolas CYIIHOCTb
pacKpbIBaeMbIX MOHATUHN, TEOpUH, ABJIeHUHN. 3HaHHE 00 0OBEKTE JEMOHCTPUPYETCS Ha (POHE MOHUMAHUS
€ro B CUCTEME JIaHHON HayKHM M MEKIUCLMIUIMHAPHBIX CBA3€l. OTBET U3JI0KEH JIMTEPATYPHBIM SI3bIKOM B
TepMHHAX HayKH, TOKa3aHa CIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOYHSIOLINE BOIIPOCHI;

«4» (xopowto): — NaH MOJHBIM, pa3BEPHYTHIM OTBET HA MMOCTABJICHHBINH BOMPOC, MOKa3aHO YMEHUE
BBIJICJINTh CYIIECTBEHHBIE U HECYLIECTBEHHBIE MPU3HAKH, IPUUMHHO-CIIECICTBEHHbIE CBSA3H. OTBET YETKO
CTPYKTYPUPOBaH, JIOTHYEH, U3JIOKEH B TepMUHAX HayKu. OJHAKO JOMYIIEHbl HE3HAYUTEIbHBIE OIINOKU
WA HEJIOYEThI, UCIIPABIICHHBIE 0aKaJlaBpOM C ITOMOIIBIO «HABOJSIINX)» BOIIPOCOB;

«3» (yooenemeopumenvro): — AaH HEMOIHBIA OTBET, JIOTUKA U IOCIENI0BATEILHOCTD U3JI0KEHHS
UMEIOT CYLECTBEHHbIE HApyLIeHUs. JlonyIeHsl rpyOble OMMOKY NMPU ONPEAETICHUN CYIIIHOCTU PacCKphI-
BaeMbIX MOHATHUH, TEOPHHA, SIBICHUH, BCIEACTBUE HEITOHUMAHMs 0aKallaBpOM MX CYIIECTBEHHBIX U HECy-
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IIIECTBEHHBIX ITPU3HAKOB U CBsA3ei. B 0TBeTE OTCYTCTBYIOT BBIBO/IBI. Y MEHUE PACKPHITH KOHKPETHBIE MPO-
ABJICHUs 000OIICHHBIX 3HAHUN He MoKa3aHo. PeueBoe ohopmienne TpedyeT monpaBokK, KOPPEKIHHU;

«2» (neyoosnemeopumenvHo): — OakalaBp JEMOHCTPUPYET HE3HAHHUE TEOPETHUYECKUX OCHOB
npeaMeTa, He yMEeT JIelaTh apryMEHTHPOBAHHBIC BBIBOABI M MPHUBOAMTH MPUMEPHI, TOKA3bIBAET ciaboe
BJIa/ICHHE MOHOJIOTUYECKOW peublo, HE BJa/ieeT TEPMUHOJIOTHEH, MPOSBISAET OTCYTCTBUE JOTMYHOCTH U
MOCTIeIOBATEIbHOCTH U3JIOKEHHUS, AETAeT OIIUOKH, KOTOPBIE HE MOKET HCIIPABHUTh, AaXKe MPH KOPPEKLIUU
npernojaBaTesieM, OTKa3bIBaeTCsl OTBEUaTh Ha 3aHATHH.

KpuTtepuu ouneHUBaHHS ONPOCA YCTHOI'O OTBETA MO TeMe NMPAKTHYECKOI WM J1abopaTopHOii
padoThl (TeKymuii KOHTPOJIb popmupoBanue komnerenuuu OIIK-1):

«5» (omauuno): OTIPOC MPOMJIEH C MEPBOI0O pa3a; JAaH MOJHBIN, pa3BEpHYTHIN OTBET Ha BCE 3a/1aBa-
eMble TPero1aBaTesieM BOIMPOCH], T0KAa3aHO 3HAHME U MOHUMaHue TeMbl. OOyJamuics IpaBUIbHO OT-
BETHJI Ha BCE BOIIPOCHI MPH CAa4ye KOJUIOKBHYMa, 3HACT ¥ MOHUMAET XOJI BBHITIOJIHEHUS MPEJICTOAIICH J1a-
OopaTopHO# pabOTHI.

«4» (xopowio): onpoc MPOUJIEH CO BTOPO MOMBITKHU; JaH TOJHBIA OTBET Ha BCE 3a/aBaeMbIe Ipe-
Mo/1aBaTesieM BOMPOCHI, TOKa3aHO 3HAHKWE M MOHUMaHHe TeMbl. O0yyarouiics npu caade KOJUTOKBUyMa
MPAaBUJIHLHO OTBETHJI HA BCE BOIPOCH! KOJUIOKBHYMA C IMIOMOIIBIO MPEIO1aBaTellsl, 3HAET U TIOHUMAET X0
BBITIOJTHEHUS IPEACTOSIICH J1a00paTopHOil paboThI.

«3» (yooernemeopumenvbHo). ONPOC MPONUJIEH C TPEThEW MOMNBITKHU; JaHbl OTBETHI HA TIOJOBUHY 3a-
JlaBaeMbIX IperojaBaTesieM BOIMPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX MOHATHUN TEMbI, BHIHECEHHOW Ha
KOJJIOKBHYM. B 0TBeTe CTYyZ€HTOB OTCYTCTBYIOT BBIBOABI. ¥ MEHHE PACKPHITH KOHKPETHBIC TPOSBICHUS
0000IIEHHBIX 3HAHUN He MokazaHo OOydwaromuiics MpU clade KOJJIOKBUyMa MPaBUIBHO OTBETHUJ Ha
OOJIBIITYIO YaCTh 33/1aBa€MBIX BOIPOCOB, OJHAKO, peueBoe opopMIIeHHE TPeOYeT MONpPaBOK, KOPPEKIUH;
CTYJEHT 3HAeT X0/l BHIMOJIHEHUS MTPEICTOSIIIEH 1a00paTOPHOM pabOTHI.

«2» (neyoosrnemeopumenvHo) — OOyUAIOIIMIICS HE 3HAET OCHOB TEMbI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAaHHBIE BHIBOJBI M MPHUBOJIUTH MPUMEPHI, TOKA3bIBAET C1a00€ BIaJICHHE MOHOJIOTUYECKOH pe-
Ypl0, HE BJIAJICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTHYHOCTH U TIOCIICAOBATEIEHOCTH H3II0KE-
HUS, J1eNaeT OMKMOKH, KOTOpble HE MOKET MCIIPaBUTh, Jake IPU KOPPEKIUH MPENoaaBaTesieM, OTKa3bIBa-
eTcs OTBeUaTh Ha BOMPOCHL. OOyJaromuiicss He CMOT OTBETUTH Ja)Ke Ha TOJIOBUHY 33JJaHHBIX €My BOIIPO-
COB, HE 3HaeT X0/ia MPOBECHUS NpeCTOosIel 1abopaTOPHOI pabOTHI.

Kpurtepuu oneHnBaHus BbINOJHEHUS] MPAKTHYECKUX WJIH JIA0OPATOPHBIX PadoT M 3aIMUThI
oT4yera (TeKymuii KOHTPoJab ¢popmupoBanne komnerenunu OITK-1)

«5» (omauuno): paboTa BBIMOJIHEHA B CPOK; O(DOPMIICHHE U CoJiepKaTesIbHas YacTh oT4eTa 00pas-
LIOBbI€; PabOTa BBIMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHbIE 00O0OIEHHS, 3aKIIOUEHUS U
BBIBOIbI. O0YyYaromuiics MpaBMUIIbHO OTBETHII HA BCE BOTIPOCHI MTPH 3aIIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowio): paboTa BBHIIIOJHEHA B CPOK; B OPOPMIICHUH OTYETA M €r0 COJepKaTeIbHON YacTh
HeT TpyObIX omMOOK; paboTa BBINOIHEHA CaMOCTOSTENbHO; MPUCYTCTBYIOT COOCTBEHHBIE O0OOIIECHMS,
3aKJIIOUEHUs U BbIBOJIbI. OOyJaromuiics mpu 3aliuTe OTYETHBIM MaTEePHANIOB MPABUILHO OTBETUII HA BCE
BOTIPOCHI C TIOMOIITBIO TIPETIOIABATEIS.

«3» (voosnemsopumenvro): paboTa BBHIIIOJIHEHA ¢ HapylIeHUeM rpaduka; B 0pOopMICHUH, COep-
KaTeIbHON YacTh OTYeTa eCTh HEJIOCTATKH; PadoTa BHIMIOJIHEHA CaMOCTOSITEIBHO, MPHCYTCTBYIOT COO-
cTBeHHbIe 000011eHus. O0yUaromuiics MpH 3alUTe OTYETHBIM MaTepHaIOB OTBETUII HE Ha BCE BOIIPOCHI.

«2» (neyoosremeopumenvho): opopMmieHue pabOThl HE COOTBETCTBYET TPEOOBAHHSAM; OTCYT-
CTBYIOT WJIU CJeJlaHbl HETIPaBUJIbHBIE BBIBOJIBI U 00001meHns. OOyyaromuiicss He CMOT 3alllUTUTh OTYET-
HBIE MaTepHaJIbl M MOSICHUTH MPE/ICTABICHHBIC TaHHBIE.

7.3. TunoBbie KOHTPOJbHBbIE 32JaHUS UJIH UHbIE MATEPHUAJIbI, HE00X0AUMBbIE [IJIsl OLEHKH 3HAa-
HMii, YMEHUI, HABBIKOB M (MJIH) ONBbITA IEATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TaNbl ()OPMHUPOBAHUA
KOMIIETeHIIUI B mpoiecce 0CBOEHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Bomnpocskl Kk 3k3aMeHy (IPOMEKYTOYHBIN KOHTPOJIb):

1. ATOMHO-MOJIEKYJISIPHOE yYEHHE. XUMUYECKHE PJIEMEHThI U MPOCTHIE BEIIECTBA. 3aKOH ABOTaJIpo
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[98)

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.
24.
25.
26.

27.
28.
29.

Y 3aKOH 3KBHBAJICHTOB.

CocraBHble 4acTu aTOMa, UX 3apsa] U Macca. Y paBHeHue [lnanka.

J{BolicTBeHHas npupoja ceeta. KopmyckynsipHO-BOITHOBOM Jyanu3M. YpaBHeHue ae-bpoitns. [lo-
HSATHE O KBaHTOBOW MexaHuKe. YpaBHeHue lllpenunrepa. CoiictBa BoiaHOBOM (yHKIMU. COOT-
HOIlICHHE HeompeaeneHHoctel [ eitzendepra.

KBaHTOBO-MeXxaHHYEeCKOE OOBSICHEHHE CTpoeHHe aToMma. KBaHTOBBIE uMcia, MX (U3NIECKUN
cMbIci. AToMHBIE opOuTanu. OmxHodneKkTpoHHbIe aToMbl. [Ipunamun Ilaynu, npaBuio Xynna. Ilo-
CJIEI0BATEIBbHOCTb SHEPIrETUUECKUX YPOBHEN B MHOTOJIEKTPOHHBIX aTOMaXx.

CoBpemennbie popmynupoBku [leproguueckoro 3akona. CTpyKTypa HNepUOJAUYECKON CHUCTEMBI.
W3MmeHeHne CBOMCTB 3JIEMEHTOB B IEPUOAMUYECKON cUCTEME (BEPTUKaJIbHAas U TOPU3OHTAJIbHAS
MEPUOJUYHOCTD).

[lepuonuyeckas cuctema U ee CBsA3b CO cTpoeHrueM atoMoB. [IpaBmiio Kieukosckoro. s-, p-, d-, u
f- aIIeMeHTHI.

Panuychel aTOMOB M UX W3MEHEHUE B NepHoJax U noarpymnmnax. MonHele paanycsl 1 3aBUCUMOCTh
UX OT 3JIEKTPOHHOTO CTPOEHHUS U CTENEHU OKHUCIIEeHMs. MI3MEeHEeHne KUCIOTHO-OCHOBHBIX CBOWCTB
COEMHEHUH 110 IIeproiaM U TPYIIIaM.

HcTopust pa3BuTHs 3JEKTPOHHBIX MPEACTaBICHUN 0 XuMudeckoii cBsi3u (Teopust Koccenst u Jlbto-
uca). oHHast 1 KOBaJI€HTHAsI CBSI3U.

HamnpaBneHHOCTh M HAChIILIAEMOCTh KOBaJEHTHOM cBs3u. [lonsipHas koBaneHTHas cBs3b. [lonspu-
3yeMOCTb.

WNoHHas cBsA3b Kak KpalHUW Cily4ail MOJSpPHON KOBaJeHTOM cBs3u. HeHamnpaBiieHHOCTh M HEHa-
CBIIIIAEMOCTh HOHHOW CBSI3H.

KpuBas noreHumanbHON 3Hepruu Mojekyid. OCHOBHbBIE MOJIOKEHHSI METOJA BAJIECHTHBIX CBS3EH.
BaneHTHOCTH aTOMOB 3JIEMEHTOB € O3UIMH METO/1a BaJICHTHBIX CBSI3EH.

Teopust rubpunuzanuu. 3anoJHeHHEe THOPUIHBIX OpOUTANIel HEMOJIEICHHBIMU HapaMu 3JIEKTPO-
HOB.

OO0pa3oBaHue KpaTHBIX CBSA3EH G- U T — CBSI3U, UX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJIEKYJI
N> u C>Ha4; CH4, NH3, H2O.

XapaKTEepUCTUKH XMMHYECKOH CBSI3U: JUIMHA U SHEPTHUs, BaJICHTHBIN YIoJl.

JloHOpHO-aK1enTopHas cBs3b. BomopoaHas cBA3b.

XKunkoe cocrossHue. BavsiHre BOJOPOIHON CBS3U Ha CBOMCTBA KUJKOCTH.

Pa30aBneHHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHUECKOE N1aBieHue. Y paBHeHne Bant-I'odda.
JlaBjieHHE HACBIILIEHHOTO NIapa HaJ pacTBOpoM. 3akoH Payis. Temneparypsl KUIIEHUSI U KpUCTa-
nmu3auuu. Kprockonus 1 30yJUIMOCKOIUS.

Teopus anexTponuTryeckoi aucconuanuu Appenuyca. Poiap pacTBopuTens B mpouecce pacnaja
ANEKTPOJIUTA HA MOHBL. JIM3JeKTprUecKas MPOHUIIAEMOCTh M MOHU3HMPYIOIIasl ClIOCOOHOCTh pac-
TBOPUTEIIS.

Cnabble U cuibHbIE 3JEKTPOIUTHI. CTENeHb TUCCOLMAUU U €€ CBSI3b C M30TOHUYECKUM Kod(du-
LIUEHTOM.

3akoH JeiicTBUS Macc U pacTBopbl. KoHCTaHTa Auicconuanuy ciaabbIX AJIEKTPOIUTOB. 3aKOH pas-
6aBnenns OcTBasipJa. BrnusHUEe OIHOMMEHHOTO MOHA HAa JMCCOLHMAIMIO CIa0O0ro 3JIEKTPOJIHTA.
CrynenyaTas [uccoUMaIus.

CocrostHHME 3JEKTPOJIUTOB B pacTBope. MoHBI M HeuccolMupoBaHHble MoKy bl. Koaddurment
aktuBHOCTH. [IoHATHE 00 MOHHO CHIIE pacTBOpA.

Honnble peakuuy. Y C0BUs CMEIIEHN HOHHOTO paBHOBecus. [Ipon3Benenne pacTBOpUMOCTH.
DNEeKTPOIUTHYECKAs AUCCOLUAIUS MOJIEKYJT BOAbl. IOHHOE Mpou3BeieHEe BOIbI.

Bonopoansiii nokaszarens. Crioco6s! onpenenenust pH. KucioTHO-0CHOBHbBIE HHAMKATOPEI.
I'unponuz. CreneHbs ruaponusa, €e 3aBUCUMOCTh OT KOHIIEHTpaluu, Temieparypbl. Koncranra
THIPOJIN3A.

Paznuunelie cinydan runponusa. [Ipumepsl.

CoBpeMeHHbIE TEOPUH KMCIIOT U OCHOBaHUH.

Baxneillne OKMCIUTENM W BOCCTAHOBHUTENU. VI3MEHEHHE OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
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30.

31.

32.

33

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.
51.

CBOICTB 3JIEMEHTOB B NIEPHOaX U MOArPYIIaX.

CocraBieHrne ypaBHEHHMI OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX peakuuid. Kiaccugpukamus okxwc-
JUTENIbHO-BOCCTAHOBUTEIBHBIX peakiuil. BrluncieHne XuMU4ecKuX YKBUBAJICHTOB OKUCIUTENS 1
BOCCTAHOBUTEISL.

BnusiHue temmeparypbl, KOHLIEHTPALMU PEareHTOB, UX MPHUPOABI, CPEIbl U JIPYTUX YCIOBHM Ha
MPOTEKAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MpoueccoB. YpaBHeHuss Hepucra. Mcnosnb3oBa-
HUE TaOJIUIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIUAIOB JIJIsl PEIICHUs BOIPOCa O BO3ZMOXK-
HOCTH MPOTEKAHUS PEAKIUU.

TepmonnnaMmuyeckasi cucremMa. 3aKOH COXpPaHEHUs SHEPruu. BHYTpeHHsISI SHEprus U YHTAIBIHUA.
DK30- ¥ SHJIOTEPMHUYECKUE PEaKIUU. TepPMOXUMUYECKUE YPAaBHEHHUS.

. 3akoH I'ecca u cieacTBus u3 Hero. [Ipumepsl.
34.

Onranenus oOpasoBanus. CtannapTHele coCTOsSHUS BemiecTB. CTaHaapTHas SHTAIBNUS 00pa3o-
BaHUs U CTOPaHUS.

Maxkpo- u mukpococtosiHusi. BepostHocTs coctosinus. Ilonarue o6 surponuu. CrangapTHas 3H-
Tponus. Mi3MeHeHue 3HTPOIINHY B Pa3IMYHBIX IIPOLECCAX.

[Tonsatue 06 »neprum 'mb0ca, ee M3MEHEHNH KaK Mephbl PeakHMOHHON crocoOHocTH. Kpurtepuit
COMOIIPOU3BOJILHOCTHU IIPOLIECCOB B CUCTEMAX.

OOpatumble U HEOOpaTUMBbIe Mpolecchl. ['oMOreHHble U rereporeHHble paBHoBecus. KoHncranTa
paBHOBECHSI B TOMOT'€HHBIX U T'€TEPOre€HHBIX CUCTEMAX.

KoHncranTa paBHoBecus. CBs3b KOHCTAHThl PAaBHOBECHS! CO CTAHIAAPTHBIM M3MEHEHUEM SHEpruu
I'n66ca.

[Tpunnun Jle-Illarense. BiusiHue temiiepaTypsl, AaBICHUS U KOHIICHTPALMKM PEAreéHTOB HA paB-
HOBECHE.

DOneMeHTapHbIE U HedJeMeHTapHble peakunu. Kimaccudukarms peaknuii. CKOPOCTh peakiuil B
TOMOT'€HHBIX U IT'€T€POre€HHBIX CUCTEMAX.

®daxTopHl, BAUSIOLINE HA CKOPOCTh peaklMU. 3aKOH AeicTBus Macc. KoHCTaHTa CKOpOCTH.
MonekyJIapHOCTb ¥ OPALOK peakluu. [1opsaoK HEDIEMEHTAPHBIX PEAKLIUMA.

3aBUCUMOCTb CKOPOCTH peakliuu OT TeMieparypsl. [loHsaTHE 00 aKTUBHOM KOMILIEKCE. DHEPTUs U
OHTPOIIHS AKTUBALIUH.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Kiaccuduxarus
JIBYXKOMITOHEHTHBIX pacTBOpoB. IIporeccsl, conpoBoxaatomue odpazoBanue pactBopoB. Colib-
BaTalMysl.

PasnuuHble BUIBI BBIpaXXEHUSI KOHLIEHTPALUU PACTBOPOB U UX B3aUMHBIE IIEPECUETBHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KUAKOCTAX. 3akoH ['eHpu. BiusHue Ha pacTBOPUMOCTh
IIPUPOJIBI BEILIECTB, TEMIIEPATYPBI, AABJICHUSA. 3aKOH PACIIPEACICHUS.

Homenknatypa v OCHOBHBIE THUIIBI KOMIUIEKCHBIX coeAMHEHHH. Knaccudukanus KOMIUIEKCOB 11O
BUJly KOOPAUHUPYEMBIX JINTAH/OB.

DJIEKTPOXUMUYECKUH Pl HANPsDKEHU MeTauioB. ['anbBannueckue anemeHTol. DJIC raibBaHu-
YECKOI'0 JIEMEHTA.

DIEKTPONIN3 KaK OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIN Npornecc. 3akoHbl Papanes. [Ipaktnueckoe
3HAYECHUE DIIEKTPOJIN3A.

DIIEeKTPONIN3 PACIIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Kopposus metannos. MeToipl 3alIUTEl OT KOPPO3HUH.

buier (o6pazey) k 3k3ameHy (IPOMEKYTOYHBIH KOHTPOJIb):

1. Kakoe KoIMuecTBO BEIeCTBa MOJIeKyJl Boopoa coepxkat 12,04-10%° aromos Bogopoaa?
2.Hanucatp  MOJNEKyJsSpHOE, TIOJHOE UM  COKpallleHHOE HWOHHOE YpaBHEHHS  peakuuu

Fe(OH), + HNO, —>

ITo monHo# hopme COCTaBUTH MOJICKYJIIPHOE YPAaBHECHHUE:
N _
Pb*> +5° —PbS
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3. B MonexysipHoi 1 moHHOU (hopme pacemoTtpeTs ruaposn3 NazPOys. Ykazath cpeny (Kucinas,
HEWTpanbHasl WIH 1IEJIOYHAs ) PEaKLIUH.

4.VIOHHO-3JIEKTPOHHBIM METOJIOM OIpPeNeINTh KO3 (PUIIMEHTHI B YpaBHEHUH PEAKIUU:

Al + H,0 + NaOH — [AI(OH) |~ + H,+ ...

5. Vkaxwute, n3meHeHueMm kakux napameTpoB (T, P, C) MOXHO CMECTUTh XMMHUYECKOE PaBHOBECHE C
LENbI0 YBEITUYEHHS BBIXO/A IPOYKTOB PEAKIIUU: H,S ., +1,, <S8, +2HI,;AH)0

6. Boopoanslii a5ekTpoi cpaBHeHus. CTaHIapTHBIN JEKTPOIHBIN MTOTeHIMaI. Y paBHenue HepHcra.

7. Kakoit 00bEM (MIT) pacTBOpa TUAPOKCUIA KAl ¢ MOJISIpHOUM KoHIeHTparmeit 0,2 Mois/1 Tpedyer-
ca s HeuTpanm3auuu 100 M pacTBopa CEpHOM KHCIOTHI ¢ MOJSIpHOM KoHueHTparuend 0,1
MOJIB/T?

Bomnpocsl k onpocy mo TeMaM NPAKTHYECKUX U J1a00PaTOPHBIX padoT (npumepor)
(TeKymii KOHTPOJIb)

Pa3znen 1. rema 1.1.-1.2. ITpakTuueckas padora Nel
«OrnpeneneHue 3KBUBaJIEHTHON MacChl HEU3BECTHOIO METalIay

1.®opMynMpoBKa 3aKOHA COXPAHEHUSI MacChl M SHEPTUHU, €r0 MAaTEMaTUYECKOE BBIPAYKEHUE.

2.DopMyIHPOBKA 3aKOHA COXPAaHEHUS MacChl.

3.®opMynUpoBKa 3aKOHA MMOCTOSHCTBA COCTABA.

4.®opmMynMpoBKa 3aKOHA KPaTHBIX OTHOLLIECHH.

5.®opMynHpOBKa 3aKOHA SKBUBAJIEHTOB, €I0 MAaTEMaTUYECKOE BhIPAKEHHE.

6.0npenieneHre NOHATUI: MOJIb BELIECTBA, OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca, MOJISIpHasi Mac-
ca.

7.0npeneneHre MOHATHIA: SKBUBAJCHT DJIEMEHTA, MOJISIpHAs Macca SKBUBAJIEHTA, GopMmysa Uis
pacueTra MOJISIPHON Macchl IKBUBAJICHTA JIEMEHTA.

8.0rmpeenenne MOHATHIM: SKBUBAJICHT BEIIECTBA, MOJISIPHBIA 00bEM SKBHUBAJICHTA Ta3a.

9.®opMmynbl 71 pacyeTa MOJSPHON Macchl SKBHBAJIEHTA OCHOBHBIX (YEThIpEX) KJIAaCCOB Heopra-
HUYECKUX COCTUHECHUM.

10.®opmynupoBKa 3akoHa ABOrajpo, CMBICI U BEIMYMHA YKclia ABOrajapo.

11.®opmynupoBKa ABYX CIEACTBUM U3 3aKOHA ABOTajapo.

12.06beM, 3aHUMAEMBbIN JTFOOBIM Ta30M IIPU HOPMATBHBIX YCIOBUAX (H.y.). [IpuBecTn 3HaueHus
JaBJICHUS U TemnepaTypsl ipH H.y. B cuctemax CU u CI'CE.

13.Marematudeckoe BhIpaKeHUE 00bETMHEHHOTO ra30BOro 3aKoHa (ypaBHeHus Knaneiipona).

14.Maremaruyeckas 3anuch ypaBHeHus: MeneneeBa — Kianeiipona.

15.I1oHsiTHE MAapIMaAIbHOTO 1aBJICHUS ra3a. 3aKOH NapluaibHbIX AaBieHUi JlanpToHa.

16. BemectBo cocrout u3 meau u cepbl. 13 0,667 r sToro BemectBa noiayudeHo 0,556 r oxcuaa
meau(1l). Beruucinte MaccoBylo /10110 ME/IM B BEIIECTBE U HAIUTe €ro Gopmyy.

Pazgea 1. rema: 1.3. JJaboparopHo-nipakTuyeckas padora Ne2
«OCHOBHBIE KJIACChl HEOPTAHMYECKUX COCTUHEHUN. XUMUA 3JIeMeHTOB. CBOICTBA BaXKHEUIIINX CO-

eTUHEHU))

y 1015 o
1.IloHaTne XUMHU4YECKUH diieMeHT. UTO 03HA4YaeT 3amuch 44 Ru?

2.IlepeuncnanTe CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX LIEIOYHBIE SJIEMEHTHI.
3.IlepeuricnuTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX TaJIOT€HAMU.

4.IlepeuncnuTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX 1IEJI0UYHO-3€MENbHBIMU.

5.Kakue anemMeHTHl Ha3bIBAlOT HeMeTauiaMu. [IpuBeauTe Bce MCKITIOUCHUS U3 CHOPMYITUPOBAH-

HOTO IIpaBuUJIa.
6.Kaxue snemeHThl Ha3bIBalOT MeTauiaMu. [IpuBeauTe Bce UCKIIOUEHUS U3 CHOPMYIUPOBAHHOTO

[IpaBUJIa.
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7. JakiTe ompeneneHue OKCHUIOB. KakoBa CTENeHh OKHCICHHUS 0Opa3yroIIero OKCH 3JIEMEHTa B
HIKe puBeneHHBIX okcuaax: Cro07, TiO2, H2O2, KO»? HazoBute 3TH OKCUABI, IPUBEAUTE UX Tpaduye-
ckue GpopmMyIIbL.

8.JlaiiTe ompenelneHUss OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX U HECOJICOOPa3yIOIIMX OKCHUJIOB.
[IpuBeaute mo aBa mpuMepa KaxkJoro Turna okcuaoB. [lpusenure ux rpadpudeckue GopmyIibl.

9.MaiiTe ompeneneHUe OCHOBAHMM C TOYKHM 3PEHMSI TEOPUM 3JIEKTPOIMTHUYECKOM AMCCOIMALUHU.
Uro Ha3bIBaeTcsa KHUCIOTHOCTHIO OCHOBaHUI? Kaknue 0CHOBaHUsI Ha3bIBAIOTCS IIeI04YaMu?

10.daitTe onpeneneHue KUCIOT C TOYKU 3PEHUS] TEOPUHU AJICKTPOJUTUUYECKON Auccouuanuu. Yo
HA3bIBAETCSl OCHOBHOCTHIO KucioT? [IpuBeauTte mo ogHOMY MpuMepy KHCIOPOJICOAEpKalUX U OecKuc-
JIOPOJHBIX KUCIIOT, IaliTe UX CUCTEMAaTHYECKOE U TPATUIIMOHHOE Ha3BaHUS.

11./aiiTe onpeneieHUE CPEIHUX COJIEH C TOUKHU 3PEHUS TCOPUM AJIEKTPOJIUTHUYECKON AUCCOIra-
uuu. Yem oTiIMyaroTcst OT HUX KUCIIbIe U OCHOBHBIE coyn? [IpuBeanTe mo aBa nmpumepa KUCIbIX U OCHOB-
HBIX cojieil, Ha3zoBuTe ux. [IpuBenure ux rpaduueckue GopmMyIbl.

12.1aitiTi omnpejeneHne TBOMHBIX U CMEHIaHHBIX cosieid. [IpuBenuTe mo /Ba mpumepa Kaxiaoro
THUIIA ATUX CcoJiel u HazoBUTe uX. [IpuBenure nx rpadpuyeckue GopMybl.

13./laiite onpenenenue nmoHsTus rpaduyueckoit popmynsl coenuHenus. [lpuBeanurte rpaduueckue
dopmyinbl coequnenuit: VOSOs, CrOHSO3, HBrO;, CaHPO4. K kakum kiaccam OTHOCATCS 3TH COEIU-
HEHUsI, TaWTe UX TPATUIIMOHHBIC Ha3BAHHUS.

14.JTaiiTe onpeneneHye MOHATUSL CTENIEHb OKUCIICHUS dJIEMEHTa B coeMHeHnH. PaccuuTaiite cre-
MICHU OKHCJIEHHS dIeMeHTOB B coeauHeHusix KoCr07, H3POs, SiOs”, Cr2(S0O4)3, naiite ux TpaaUIIMOH-
HbIC HA3BaHMUSI.

15.Metadochopras u oprodhochopHas KHCIOTH — HA YTO YKA3bIBAIOT UCTIOIH30BAHHBIC ITPUCTAB-
ku? [IpuBeaure rpaduyeckue GopMyIibl STUX KHCIIOT.

16.IlpuBenute 0ObIUHBIC U rpadrueckue GOpPMyITBI XJIIOPCOACPKAMUX KUCIOT, COOTBETCTBYOIINX
CIIEYIOIIUM CTETIeHsIM OKHUCIeHUs Xiopa: -1, +1, +3, +5, +7. [IpuBeaute TpaAUIIMOHHBIE HA3BAHUS ITUX
KUCJIOT. Ha 4TO yKa3pIBalOT MCIOJIb30BAaHHBIC B HA3BAHUSIX OKOHYAHUS?

17. CoctaBbTe€ MOJIEKYJSIPHbIE W MOHHBIE YPAaBHEHMS PEAKIHMI, C MOMOUIBI0 KOTOPBIX MOYHO
OCYIIECTBUTD CIEAYIOIINE MPEBPAICHUS:

S—S0,—-S03—-H2SO4—>CrOHSO4—Na;SOs—NaHSO4

18, HazoBuTe KOMIJIEKCHBIE COCTUHEHUSI. Y KXKUTE 3apsii KOMIIJIEKCHOTO MOHA, CTETIEHh OKUCIIe-
HUS ¥ KOOPAMHAIMOHHOE YHCII0 MOHA-KOMILJIEKCOO0pa3oBaTes, a TakKe JIEHTATHOCTh JIUTAHIOB.

Nas[Ag(S203):]; [Co(NH3)6]Cl; [Be(OH)2(H20):]

19.3anummTe ypaBHEHHE PEAKIMK B MOJIEKYJIIpHOM U HOHHOM BHJie: Cr2(SO4)3 + BaClh—

Paznen 2. rema: 2.1. Ilpaktuueckas padota Ne3
«CtpoeHue aroMa U epuoandeckas cucteMa XuMuaeckux snemeHToB J[.M.MenaeneeBa»

1.Mogens bopa crpoenust aroma. [Tocrosinnas Punbepra, ee uncieHHoe 3HaUeHHeE.

2.IlonsiTe opOUTAIB.

3.®u3NYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMBbIE TJIaBHBIM KBAHTOBBIM UHCJIOM.

4.Dusznueckuil CMbICT ¥ 3HAUYEHHU S, TPUHUMaeMble OpOUTAIIbHBIM KBAHTOBBIM YHCIIOM.

5.Buj a1ekTpoHHBIX 001aKoB (opOuTasiel) 1 COOTBETCTBHE MEKIY YHUCICHHBIMU M OYKBEHHBIMU
0003HaYEHUSIMH OpOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.Pu3NYECKUI CMBIC U 3HAYEHUS, IPUHUMAEMble MArHUTHBIM KBAaHTOBBIM 4uCIIOM. CBA3b 3THX
3HaYeHUH U yucna s-, p-, d- u f-opOuranei.

7.®PU3NYECKUI CMBICI U 3HAYEHUS], IPUHUMAEMbIE CITMHOBBIM KBAaHTOBBIM YHCIIOM.

8.YciioBHAs 3aMuCh YJHEPreTUYECKOM TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.@opMynHpOBKA U (PU3NUECKUI CMBICI IPUHIIMIIA MUHUMYMa SHEPTUH.

10.®@opmynupoBka u ¢puznueckuit cMmpica npuHnuna Ilaymm.

11.@opmynupoBKa 1 (PU3NIECKHUIA CMBICI IPaBUiIa XyH/a.

12.®opmynupoBka npasuia KiieukoBckoro.
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13.Yto Ha3pIiBaeTCsa AJICKTPOHHOW KOoHpurypamueit aroma? [IpuBenuTe MOJHYIO 3JIEKTPOHHYIO
KOH(HTypaIHfio aToMa 3JIEMEHTa C 3apsiioM sapa S1.

14.PaccunTaiiTe MaKCUMaIbHOE YHCIIO JIEKTPOHOB, KOTOPHIE MOTYT HaxoaAuThcs Ha 3p u ST opOu-
TasX.

15.I1IpuBenure coBpemeHnyo hopmynupoBky Ilepuoanueckoro 3akona J[.M1.Menneneena.

16.0npenenenue u GpU3MUECKUl CMBICT MOHATHIA: 3((EKTUBHBINA 3apsi sApa, MOCTOSTHHAS YKpa-
HUPOBAHUS.

17 Ilonsitusa paguyca atoma v noHa. Kak u3MeHsieTcst paJinyc 4aCTHUIIbI PU MEPEX0JIe: aTOM — €Tr0
MOJIOKUTEILHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3aPsKEHHBIN HOH?

18.Kak 1 mouemy M3MEHSIOTCS paJlyChl aTOMOB IIPU IIEPEMEILIEHUH BJIOJIb [IEPHOA CJIEBA Halpa-
BO U NP MEPEMEIICHUN CBEPXY BHU3 BJOJIb TJIABHBIX U MOOOYHBIX MOATrPYIIn?

19.0npenenenre NOHIATHUS SHEPrUusl MOHU3AIMM, EIUHULIBI €€ U3MEPEHUS U XapaKTep €€ U3MEHe-
HUS B IEPUOAX U IPYyIIax.

20. OnpeneneHue MOHATUS YHEPTHSI CPOJICTBA K IJIEKTPOHY, EIMHUIIBI €€ U3MEPEHUS U XapaKTep
€e U3MEHEHHUsI B IEPUOJIaX U TPyMIax.

21.I1onsTrHE U PU3MUECKUI CMBICI JIEKTPOOTPHUIIATEIIEHOCTH IEMEHTOB 1o Mamnukeny. Exunn-
I[bI €€ U3MEPEHHS U XapaKTep U3MEHEHHS B MIEpUOoIax U rpymnmnax.

22.0THOCUTENbHBIE 3IEKTPOOTPULATENLHOCTH 1O [loMMHIY: Kak OLEHMBAIOTCA M 3aKOHOMEPHO-
CTH U3MEHEHHMsI UX 3HAYCHUI B IEPUOaX U TPYIIax.

23. Hanummre 351eKTpOoHHbIE (hOPMYIIbl IPUBEACHHBIX HIKE MOHOB. K ceMelicTBYy Kakux 3JieMeH-
TOB OTHOCSITCS aTOMBI 3TUX noHOB? Sn’’, Mn**, Cu®*, Cr’*, S?-.

Pa3neu 3. Beenenue B TEOpUI0O XUMHUYECKHX IIPOLIECCOB
(Tema: 3.1. DHepreTrKa XMMUYECKUX MPOIIECCOB.)

1.OnpeneneHyre NOHATHUS TEIUIOBON A3PPEKT peaKimH.

2.11epBblii 3aKOH (Ha4ajl0) TEPMOJUHAMUKH, €70 MaTEMaTUYECKOE BBIPAKEHUE U 3aIUCh ISl U30-
OapHBIX MPOIIECCOB.

3.0mnpeneneHre U30TEPMUUECKHUX, U30XOPHBIX M M300apHBIX MpoleccoB. MoauduKkanuu 3amnucu
MaTEMaTHYECKOT 0 BBIPAXKEHMI 1-T0 Havana TEpMOJMHAMHUKY B 3THX TPEX CIydasX.

4.]JlaliTe omnpeneneHUe 3HTAIBINH, SHIO- U AK30TEPMUUYECKUX MpolieccoB. OObICHUTE B3aMMO-
CBs13b 0003HaueHMH TeroBoro 3¢ dexra Q u AH.

5.0mnpenenenye MOHATHS TEPMOXUMHUYECKOe ypaBHeHUe. Kakue yclioBusi Ha3bIBalOTCS CTaHIApT-
HbIMU?

6.0mpeniesieHre MOHATHUS SHTAIBIUKA O0pa30BaHMsI, €AVMHMUIIBI U3MEPEHUs. 3HAYEHMs SHTAJIbIIUN
00pa3oBaHMs MPOCTHIX BEIIECTB.

7.@opmynupoBKa 3aKoHa ['ecca. MaTtemaTndyeckoe BbIpaKE€HHE CIEACTBUSA U3 3akoHa I'ecca.

8.0nucanue NOHATHUS SHTPOIIUU CUCTEMBI, €AUHULIBI U3MEPEHUS.

9.Matemaruueckas popmyia Juisi pacueTa U3MEHEHUS SHTPOIHUHU B MTPOLIECCE PEAKLIUH.

10.0Omnpenienenue noHATHs N300apHO-U30TEPMHUUECKOTO MOTEHIMaNa peakuuu (dHeprun ['mdoca).
UYro otpakaer BenuuuHa 3Heprun ['md6ca?

11.0mnpenenenue NOHATHS CTaHAAPTHOM »Hepruu ['mb6Oca oOpa3oBaHUs, €AUHHIIBI 0Opa30BaHMSL.
3HaueHus CTaHIapPTHBIX SHEpruil ' m60ca oOpa3zoBaHMsI MPOCTHIX BEUIECTB?

12.Matemaruueckas Gopmyna A pacueTa U3MEHEHHUs M300apHO-U30TEPMUUECKOro MOTEHIIMAaa
B IIPOLIECCE PEAKIIUH.

13.CooTHOIIEHUST MEX/1y SHTAIBIUINHBIM U SHTPOIIUHHBIM (aKTOpaMu U HaIlpaBJICHHE MPOTEKa-
HHSI XUMUYECKOUN pEeaKIHH.

14.ITonsiTue TepmoanHamuueckoi ¢pynkuuu. Ilepeuncnanure usBectusle Bam TepmoaunaMuueckue
byHKIUH.

15.Borancnure TemnoBoi a¢dext peakunu BocctanoBieHus 80 r FexO3 amromuHuem.

16.B03MOKHO 711 TIpU CTaHAAPTHBIX YCIOBUAX MOdydyeHHe aHuiauHa 1o peakuun NHszqr) + CsHer)
= CsHsNHz(x) + Hor)?
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3amanus AJ1s1 J1a00paTOPHBIX PadoT (TEKYLIUIl KOHTPOJIb, IPUMeEPbI)
®parmenT K Teme 4.1 «OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE PEaKIMN)

33[[3]-[1/[6 1. HccienoBanue OKHCIUTEIbHBIX CBOMCTB nmepMaHraHaTa Kajus B KHCJI0H cpene.
I[J'ISI pacTtBOpa € pH, 3aJaHHBIM BapWaHTOM, paCCUUTHIBAIOT 3HAYCHHUE DJICKTPOAHOI'0 IMOTCHIHAIa
CJICI[YIOH.Ieﬁ OKHUCIIUTEIIbHO-BOCCTAHOBUTCIIHHOM CHUCTEMBIL:

MnOys + 8H* + 5¢- = Mn?** + 4H:0,

eciu koHnenTpamus MnOs 1 Mn?*, a Takske Temneparypa U JaBjieHHe COOTBETCTBYIOT CTAHIAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAYEHUE 3JIEKTPOAHOIO MOTEHIIMAIA CO CTAaHIAAPTHBIM U JIE€NA0T Bbl-
BOJ1 O BIIMSIHUU CPEe/ibl HA OKHCIUTEIbHbIE CBOMCTBA IEpMaHIaHAT-HOHOB.

CTposT TpaduK 3aBUCHMOCTH OKHCIMTEIbHOrO noTennuata MnOs/Mn?* ot pH cpensl. ITpu kakux
pH Bo3MOkHO BoccTaHOBIIEHHE HOHOB MnO4” HOHAMU:

I, Br, CI'? Iloka3siBaroT 3TH 001acTH Ha Tpaduke.

3ananue 2. BoccTaHOB/IeHHe NMePMAHraHATA KaJIMsA B Pa3JHYHBIX cpeAax.

B Tpu otnenbHble IPOOUPKU ¢ PaCTBOPOM I€pMaHraHaTa Kajiaus 100aBIIsl0T pa30aBIEHHYIO CEPHYIO
KHCJIOTY, TaKOH k€ 00beM BOJbl U KOHIIEHTPUPOBAHHBIN PacTBOpP LIENOYH. 3aTeM B KaKAyIO U3 MPoOHU-
POK MpHOABIIAIOT CBEXKEIPUTOTOBICHHBIN pacTBOp cyiabpuTa HaTpus NaxSOs. [{ns oObsicHeHus: HaOIrO-
JIA€MOT0 UMEIOT BBHIY, UTO B KHCIIOH cpesie 00pasyroTcs HoHbl Mn**, B HeliTpanbHOi - MnO» U B CHIIb-
HOIIENOUYHOH cpefe - noHsl MnO4>". Tonb3ysick HOHHO-DJIEKTPOHHBIM METOOM, COCTABISAIOT MOJHBIE
YPaBHEHMSI PEAKLIMH.

Ha ocHoBaHuu BbIYMCIEHHBIX AJ1s Beex peakuuid 3HaueHuil 3/1C nenarot BbIBOJL 00 OKUCIUTENbHON
CIOCOOHOCTH NepMaHIraHaTa Kajlusl B KMCIIOW, HEUTpalbHOM U IIET0YHOH cpenax.

3aganue 3. AHAJM3 32/1aHHOI OKHCJIMTEIbHO-BOCCTAHOBUTE/ILHON pPeaKIuH.

Jis 3ajaHHOM maphl BEIIECTB (B COOTBETCTBMM C WHAWBUAYAIbHBIM BapHAHTOM) OIPENENISIOT
OKHUCJIUTEIb U BOCCTAHOBUTEND, paccuuThiBatOT D/IC asi cTaHIapTHBIX YCIOBUN M OLIECHUBAIOT BO3MOX-
HOCTbh CAMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMHU MEXTy HUMH.

[TpoBoasT naHHy10 peakuuto. OTMedaoT Ha0Jt01aeMble SBJICHUS.

[Tosb3ysich HOHHO-DJIEKTPOHHBIM METO/IOM, COCTABIISIFOT MIOJHOE YPAaBHEHUE PEaKLIUU.

3aganue 4. CpaBHeHHe OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOWCTB BelleCTB.

Jlnis 3a1aHHOTO BeliecTBa (B COOTBETCTBUU C MHIMBUAYAIbHBIM BapUaHTOM) OINPEIEIISIOT CTEEHU
OKHUCJIEHUS aTOMOB M OTMEYal0T, OKHUCIUTENIEM WM BOCCTAHOBUTEIEM MOXKET OBITh 3TO BEUIECTBO B
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuusax. IIpn HeoOX0qMMOCTH UCTIONB3YIOT 3HAUEHHs CTaHIapT-
HBIX 3JIEKTPOJIHBIX TOTEHIIUAJIOB.

W3 npuBeeHHOro CIMCKa PeakTHBOB BHIOMPAIOT HE MEHEe JIByX, KOTOpble MOT'YT B3aUMOJIEHCTBO-
BaTh C 33JaHHBIM BEILIECTBOM.

VYKa3pIBalOT B MpPEIOJIaraéMbIX PEAKLMSIX OKUCIMTEIb U BOCCTAHOBUTENb, paccunThiBaroT JD/1C
JUIS CTaHAAPTHBIX yciaoBui. [IpoBoasT peakuyu, oTMeyaroT HaOIroaeMble SIBJICHHUSL.

[Tonb3ysich HOHHO-3JIEKTPOHHBIM METO/I0M, COCTABJISIFOT MOJIHBIE YPAaBHEHUS PEAKIIUH.

7.4. CooTBeTCTBHE HIKAJIbI OLICHOK U YPOBHEil c()OPMHPOBAHHBIX KOMIICTCHIIHI

BEHb MU-
E),(I)):a}fHBI)Sigf/IHG— OIICHKa ITosicHeHns
TEHIMH
Teoperudeckoe comepkaHue Kypca OCBOSHO MOJTHOCTBIO,

BCE TIPEyCMOTPEHHBIE MPOTrpaMMOii 00yUeHHUsl yueOHbIe 3aJaHus
BBITIOJTHCHEI.

Bhicokuit «5» OO0yyaromuiicst JEMOHCTPUPYET CIOCOOHOCTh periaTh 3aja-

(oTIIMYHO) 9u MpoheCcCHOHANBHOM ACSITEIBPHOCTH TPUMEHSST METOIBI MOJIE-

JIMpOBAaHHsA, MAaTCMAaTUYCCKOI'O aHajlin3a, €CTCCTBCHHOHAYUYHBIC U
OOIIenHXCHEPHBIC 3HAHMS. Y CIICIIHO MPUMEHSET 3HAHHUS OCHOB-
HBIX 3aKOHOB XMMHH, CTPOCHHS M PEAKIIMOHHON CIIOCOOHOCTH Be-
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHITUHA

O1eHka

ITosicnenus

IIECTB JUIA PEIICHHUS THIOBBIX 3a7ad Mpo(ecCHOHAIBHON Jes-
TenbHOCTH. CrocoOeH MPOBOAUTH aHAIHM3 IMOJTYYEHHBIX JIaHHBIX,
JIeNIaTh TPaBUJIbHBIC, HAYYHO OOOCHOBAaHHBIC BBIBOJBL. [ OTOB
mpeiaraTh CBOM CIOCOOBI PelIeHuUs TTOCTaBICHHBIX 3a/1a4. [ 0ToB
paboTaTh Kak B KOMaHJie, TaK U MHJIUBHIyaJIbHO.

bazosuiit

«4y
(xopor10)

TeopeTnyeckoe collepkaHue Kypca OCBOEHO ITOJHOCTBIO,
BCE MPEAYCMOTPEHHBIC MPOTPaMMOi 00yUYEHUS yUIeOHbIC 3aaHus
BBIIOJIHEHBI C HE3HAYNTCIIbHBIMHU 3aMCUAHUSIMHU.

OO0yJarmuiics 1eMOHCTPUPYET CIIOCOOHOCTh pelaTh 3aj1a-
9i TPO(ECCUOHATLHON NIEATENHbHOCTH MPUMEHSISI METOJBI MOJIe-
JIMPOBAHMS, MAaTEMATUYECKOr0 aHaJIN3a, €CTECTBEHHOHAYYHbIC U
obmienHxeHepHbIe 3HaHUs. O0yJarONUIiCsS UCTIONB3YET OCHOBHBIC
3aKOHBI XMMUU JIJIs PEIICHUs TUITOBBIX 3a1a4 MpodeccHoHabHON
JIEATENIbHOCTH, HA OCHOBE 3HAHUW O CBOMCTBAX M CTPOEHUH BEllle-
CTBa IPOBOJUT MOJ0Op PEareHTOB, CIIOCOOCH MPOBOJUTH aHAJIU3
MOJTy9EeHHBIX JIAHHBIX, HO JIOITYCKAaeT HETOYHOCTH B (hOPMYITHPOB-
KaX ¥ BBIBOJIAX.

[Toporosslii

«3»
(ynoBierBopu-
TEJBHO)

Teopernueckoe coaepkKaHHE Kypca OCBOEHO YacTHYHO,
OOJIBIIMHCTBO MPESYCMOTPEHHBIX MPOrpaMMoil oOyuyeHus yueo-
HBIX 33JJaHUH BBIIIOJIHEHO, B HUX UMEIOTCS OIINOKH.

OOyuaromuiics 1eMOHCTPUPYET CIIOCOOHOCTH pelIaTh 3a/1a-
91 MPO(eCCHOHATBHONW NEATETBHOCTH TPUMEHSSI METOJBI MOJIe-
JMPOBAHUS, MAaTEMAaTUYECKOTO aHaJIM3a, €CTECTBEHHOHAy4YHbIE U
oOuienHxeHepHble 3HaHusA. CriocoOeH Mmoa0upaTh peareHThl JUIs
pelLIeHHs TUIOBBIX 337124 MPO(pEeCCUOHABHON EATENIbHOCTH, MPH
ATOM HCIIOJIb3YET 3HAHUSA 3aKOHOB XMMUH, CTPOEHHS BEIIECTBA U
ero XMMHUYEeCKOM akTUBHOCTU. CHOocOOEH MPOBOJIUTH aHAIN3 IO-
JYyYEHHBIX pe3yJlbTaTOB HCCIEIAOBAHUA, JOIMYyCKas HE3HAUUTEIb-
Hbl€ OUIMOKH.

Huzkuit

«2»
(HEYTOBIIETBO-
PHUTEIBHO)

Teoperuueckoe cojepxkaHue Kypca HE OCBOCHO, OOJBIINH-
CTBO TPEIyCMOTPEHHBIX MPOrpaMMoil 00ydeHHs y4eOHBIX 3a/1a-
HUW MO0 HE BBIMOJHEHBI, JIMOO cojepkaT rpyObie OMIMOKHU; J0-
NOJTHUTENNbHAs CaMOCTOsITeNIbHAasE padoTa HaJg MaTepualioM He
npuBeia K KaKoMy-THOO 3HAYUTEITFHOMY IOBBIIICHHUIO KadecTBa
BBINOJIHEHUS YU€OHBIX 3aaHUH.

OOyyaromuiicss He crnoco0eH pemarh 3afauu npodeccuo-
HAJIbHOW JEATENbHOCTU NMPUMEHSS METOAbl MOJEIMPOBAHUS, Ma-
TEMAaTUYECKOTO aHalln3a, eCTECTBEHHOHAYYHBIE U OOIIEHHKEHEP-
Hble 3HaHUA. MIMeeT crnabble MpeCTaBIeHHsI O CTPOSHUH BEIIECTB
¥ X XUMHUYECKOH aKTHBHOCTH, O CITOCO0aX MPEBpAIICHUS OTHUX
BEIIIECTB B JpPYTUeE, HE BJIaJeeT METOJaMH BHIOOPA ONMTHMANbHBIX
YCIIOBHIA MPOTEKAHHUS PEAKIMA U BO3MOXXHOCTH BIIMSIHHSI HA CMe-
[IEHWE XMMHYECKOIO PAaBHOBECHUS, C 1LIEJbI0 YBEIMYEHHUS BBIXO/a
NpoAyKTOB peakuuu. He cnocoben moaduparh peareHThbl Ajis pe-
IIeHUs] TIOCTaBJIEHHBIX 3a/1a4. He Biajeer HaBblkaMu 0000IICHUS
Y OIIEHKH TTOJTyYEeHHBIX PE3YIhTATOB UCCIICIOBAHUSI.

8. Metoguyeckue yKazaHusi 1J1sl CAMOCTOSITeIbHOM PadoThl 00y4aromuxcs
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CamocrosiTenpHast paboTa CrocoOCTBYET 3aKPEIJICHUIO HABBIKOB PAOOTHI C YUeOHOW M HAyYHOH JTH-
TEpaTypor, OCMBICICHUIO U 3aKPEIUICHHIO TEOPETHYECKOT0 MaTepHala, ClIOCOOHOCTH HMCIIOIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B MPOPECCHOHATBHOMN JAESITETbHOCTH.

CamocrosTenbHas paboTa BBIMOIHAETCS BO BHEAYIUTOPHOE (AyIUTOPHOE) BpeMs MO 33aJaHHI0 U
IIPU METOAMYECKOM PYKOBOJCTBE MPEMNo/iaBaTelisi, HO 0€3 ero HermocpeACTBEHHOr0 y4acTus (IIpH 4acTUY-
HOM HENOCPEICTBEHHOM YYaCTHH IPETIOAaBaTells, OCTABIIAIONIEM BEAYIIYIO POJb B KOHTPOJIE 3a paboToi
CTYJICHTOB).

Dopmul camocmoamenvHol pabomsl 0aKalaBpOB pa3HO0Opa3Hbl. OHM BKIIOYAIOT B CeOsl U3yye-
HUE yuyeOHOU, HAyYHOU U METOJIMYECKOW JUTepaTyphl, MaTEpPUAJIOB MEPUOIUUYSCKUX U3JIaHUH C IpUBIIe-
YEHUEM 3JICKTPOHHBIX CPEACTB O(PUIIMANBHOM, CTATUCTUYECKOH, MEPUOIUIECKON W HaydyHOW MH(OpMa-
1117078

B mponecce u3yueHus TUCHMIUIMHBI «XuMus» OakanmaBpamu HampasieHus 21.03.02 «3emie-
YCTPOICTBO U KaJJaCTPhD OCHOBHBIMU BUOAMU CAMOCMOAMENbHOU padOmbl SBISIOTCS:

- IOATOTOBKA K ayTUTOPHBIM 3aHATHAM (JICKIHUAM U MPAKTHYECKUM 3aHITHSAM) M BBIITOJHEHHE CO-

OTBETCTBYIOILIUX 3aJIaHUM;

- CaMOCTOsTeNbHAsT paboTa HaJ OTIEIbHBIMA TeMaMH Y4eOHOW IMCUIUIUIMHBI B COOTBETCTBUH C

y4e0HO-TEMaTHUYECKUM TIJIaHOM;

- IOJITOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THUIIA MPENoJaBaTelb M3JaraeT M pazbsACHSAET OCHOBHBIC, Hambosee
CIIO’KHBIC TIOHSITHS TEMBI, & TAK)KE CBS3aHHBIC C HUIMU TEOPETHYECKHE U MPAKTUYECKUE MPOOIIEMBI, 1aeT
PEKOMEH/IalliY Ha BBIIIOJIHEHUE CAMOCTOSTEIbHOM pabOTHI.

B xone nekiuii 00yJarommumMcst pEeKOMEH Ty eTCSI:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuana;

- oOpaiaTh BHUIMaHUE Ha ONpeesIeHHs TIOHATHA, (POPMYITUPOBKU 3aKOHOB U UX MAaTEMAaTHUECKOE
BBIp@XEHHE, MOJOKEHHS, PACKPBIBAIOIINE COIEPKAHUE TE€X MM WHBIX SBICHUI M MPOIECCOB, HAyYHbIE
BBIBOJIBI M TPAKTHYECKHE PEKOMEH/IAIINH 110 UX TIPUMEHEHHIO;

- 3a/1aBaTh MPENoJaBaTeI0 YTOYHSIONINE BOMPOCH C LENbI0 YACHEHHUS TEOPETUYECKHX MOJIO0XKe-
HUM, pa3peIieHns CIOPHBIX CUTYalUN.

B pabGounx KOHCIEKTaX >KeNaTeIbHO OCTAaBJIATH IOJIs, HA KOTOPHIX BO BHEAYJTUTOPHOE BpeMs
MOXHO CJlIeJIaTh TTIOMETKH M3 Y4eOHO-METOAMYECKOro o0ecreueHus /Il CaMOCTOsITEIbHOM paboThl 00y-
YAIOLUXCS, JAONOJIHSIIOMEr0 MaTepraia MpOCTyIIaHHON JIEKIHMH, a TaKKe MOMETKH, MOJYepKUBAroIIne
0c00y0 B&KHOCTh TE€X MJIM UHBIX TEOPETHUECKUX TTOJIOKECHHH.

Jlsis ycnemHoro oBiaieHusi KypcoM HE0OXOJMMO IMOcelaTh BCe JEKIUH, TaK KaKk TeMaTH4eCKUui
MaTepHuall B3aUMOCBsI3aH MeXIy co0oii. B ciryuasx mporrycka 3aHSTHS CTy/I€HTY HEOOXOAMMO CaMOCTOSI-
TEJIbHO W3YyYUTh MaTepuall U OTBETUTh Ha KOHTPOJbHBIE BOIPOCHI IO MPOMYIIEHHOW TeMe BO BpeMs MH-
JMBHTy aJIbHBIX KOHCYJIBTAIHH.

JlaGopaTopHble U IPAaKTUYECKUE 3aHATHS — 3TO aKTUBHas (opma yueOHoro npouecca. [Ipu moxaro-
TOBKE K JAaHHOMY BHJy 3aHSTHI 00ydJaromemMycsi HeoOXOAMMO U3yYUTh OCHOBHYIO JIUTEPATYPy, O3HAKO-
MUTCS C JIOTIOJIHUTENILHON JINTepaTypoH, yU4ecTb peKOMEHIAIluH MperoaaBaTelis. TeMbl TeOpeTHIECKOro
COZIep KaHUs TIPEATIONAraloT JUCKYCCHOHHBINA XapakTep 00CyXIeHHs. boibInas 4acTh TeM AUCIUTUTHHBI
HOCHUT MPAKTUYECKHH XapakTep, T.e. MperoiaraeT BHIIOJHEHNE Ja00paTOPHBIX 33/1aHUI U pelIeHHe 3a-
7ad, aHaJIA3 MTPAKTHYECKUX CUTYaIHH.

BaxHoil yacThio CaMOCTOSATENBbHON pabOTHI ABJIAETCS UYTEHHE YYeOHOW M Hay4HOH JMTEepaTryphbl.
OcHoBHast QYHKIHST Y9€OHUKOB — OPUEHTHPOBATh CTYCHTA B CHCTEME 3HAHWI, YMEHHUI W HABBIKOB, KOTOPbIE
JIOJDKHBI OBITH YCBOEHBI OYAYIIMMU CHIELUATMCTAMH 0 TAHHOW TUCIUILINHE.

Ormpoc 1o Teme 1abopaTopHOM pabOTHI MpeaCTaBisieT cOO0H OTBETHI HAa TTOCTABJICHHBIC BOMIPOCHI
nepez 1abopaTopHOi paboTol U mocie e€ BhIMoJHeHHs. V3moXkeHne B MUCbMEHHOM BHJIE PE3yJIbTaTOB
HKCIIEPUMEHTa U TEOPETUYECKOT0 aHallM3a WM pelleHHe 3a7adu Mo onpeaeneHHoi teme. CoaepkaHue
WH/IMBUyaJIbHBIX BOIIPOCOB 10 TéMaM J1abopaTOpHBIX padOT OPUEHTHPOBAHO Ha MOJATOTOBKY OakalaBpoB
10 OCHOBHBIM BOIIPOCaM Kypca. Y POBEHb BBIIIOJHEHHS MO3BOJISET MPENOAaBaTesiM CyIUTh O X0J/I€ CaMo-
CTOSITENIbHOU PabOThI OaKalaBpOB B MEKCECCHOHHBIHN MEPHO] M O CTENIEHH UX TOATOTOBKHU K SK3aMEHY.

[TonroroBka K 9K3aMeHY MPEIOJIaraer:

23



- U3y4YEHHUE OCHOBHOW M JIOTIOJHUTEIBHOU JINTEPATYPHI;
- U3y4Y€HHE KOHCIIEKTOB JICKIIUN;
- y4acTue B MPOBOJUMBIX KOHTPOJIbHBIX OIPOCax;

9.11epevyeHb MHPOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJb3YeMbIX NIPU OCYyLIECTBJIEHUN 00pa-
30BaTeJIbHOIO0 MpoLecca Mo JMCHUIIIMHE

JUis  ycnemHoro OBJIAQACHUS AUCHUIUIMHON HCIONB3YIOTCS Cleayonye HH(GOpMaIMOHHbIE
TEXHOJIOTUU O0yUYEHUS:

e [lpakTuueckue 3aHATUS MO JUCHHUIUIMHE TPOBOAATCS C HCHOJIB30BAHUEM IUIAT(OPMBI
MOODLE, CnpaBounoii npaBoBoii cuctemsl «KoHcynbTanT [1mtocy.

[TpakTryeckue 3aHATUS 10 TUCIUILUIMHE MPOBOJSATCS C HCIOIb30BAaHHEM OyMa)KHBIX BapHaHTOB
pa3gaToyHOro Marepualia, a Takke MH()OPMAIMOHHBIX MaTepHalioB, pa3MEIIEHHBIX Ha OQUIHATbHBIX
calrax.

B mpomecce u3ydeHHs] NUCHUIUIMHBI yUEOHBIMU UENSIMH SIBISIFOTCSI TEPBUYHOE BOCHPUSTHE
y4eOHOH WH(pOpMAMKM O TEOPETHYECKHX OCHOBAaX M MPHHIOMIAX pabOThl ¢ JOKYMEHTaMHu (IUIaHBI,
OTYETHI), €€ YCBOCHME, 3alIOMMHAHHE, a TAKXKE CTPYKTypUpPOBAHHE IOJYUYEHHBIX 3HAHUM U pa3BUTHE
UHTEJJIEKTyaJIbHbIX YMEHUH, OpPUEHTHUPOBAHHBIX Ha CIOCOOBI JESATEJBHOCTH PEHPOAYKTHUBHOIO
xapakrepa. [locpeacTBOM HCHOIB30BAaHUS 3TUX HHTEIIEKTYyaJbHBIX YMEHUH JIOCTUTalOTCS Y3HaBaHUE
paHee YCBOGHHOTO MaTepuaia B HOBBIX CHUTYyallHUsX, IPUMEHEHHE aOCTPaKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaIUsX.

Jlis MOCTHXKEHHS] 3TUX LIeJieil HMCIONb3YITCS B OCHOBHOM TpPaIUIMOHHBIE MH()OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTUU OOYYEHHs C YYETOM DPA3JIMYHOTO COYETAHUS AKTHUBHBIX U HMHTEPAKTUBHBIX
¢dbopM (CeMHHApPOB-TUCIYTOB, PACYETHBIX PaboT).

VYHuBepcurer obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3MOHHOIO MPOTrpaMMHOro odecrede-
HUS:

— onepanmonHas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
689759257Z7E1309. Cpok: 6GeccpoyHo;

- oneparmonHas cucrema Astra Linux Special Edition. Jorosop NePr000013979/0385/22-EI1-223-06 ot
01.07.2022. Cpok: GeccpouHo;

— naket npukiaaabix nporpamm Office Professional Plus 2010, License 49013351 YIJITY Russia 2011-
09-06, OPEN 68975925ZZE1309. Cpok: 6eccpodHO;

— makeT npukiIagHeix nporpamm P7-Oduc.IIpodpeccuonansusiii. Jlorosop NePr000013979/0385/22-EII-
223-06 ot 01.07.2022. Cpok: 6eccpouHo;

— anTuBupycHas nporpamma Kaspersky Endpoint Security nns 6usneca - Pacmupenssiii JloroBop
0436/3K ot 20 cents6ps 24 cpok aeiictBus 24.09.24- 13.10.26;

— onepanronHas cuctema Windows Server. KoHTpakT Ha yCIIyru 1o IpeIoCTaBICHUIO JIMIICH3UI Ha TIpa-
BO HCIIOJIB30BaTh KoMITbIOTepHOE obecrieuerue Ne 067/9A ot 07.12.2020 rona. Cpok 6eccpodHo;

— cuctema BuaeokoHdpepeHIcss3u [Ipydhdmu. Jorosop Ne 2576620-2 /0120/24-EI1-223-03 ot 16 mapta
2024 r. C 17 mapra 2025 roga OyeT npojieHue.

— cucreMa ynpasieHus o0yuenuemM LMS Moodle — nporpammHoe oOecriedeHrne ¢ OTKPBITBIM KOJAOM,
pacripoctpansiercs no jauneH3uu GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpamMmmMHoOe 0o0OecTieueHrne pacrpoCTPaHIECTCs
10 MIPOCTOH (HEeUCKIIOUNTENbHOMN) muuen3un; Sunexc 360 Tapud «OnTuManbHbIN 111 00pa3oBaHUs;

— KpoccruiaThOpMEHHOE TPOTpaMMHOE oOOecriedeHne Uit ympaeleHus mnpoektamu  OpenProj
(https://openproj.ru.uptodown.com/windows), pacrpocTpansieTcs Ha yciaoBusx junensun Common Pub-
lic Attribution License Version 1.0;

— mporpaMMHoe obecneueHue «Abrist» ans co3maHUS depTexed oTBoja Jecocekd. Jlororop
Ne793/01/2022-J1/0369/22-E11-223-06 ot 07.07.2022. Cpok: 6eccpouHo;
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— Statistica Ultimate Fcfdemic for Windows 13 Russian. Jloroop Ne0380/20-223-06 ot 30.11.2020.
Cpoxk: 6eccpouHo;

— Kommrexe KPEJJO «3EMJIEYCTPONCTBO U KAJIACTPbBI». HoroBop Ne49/20/0066/20-223-06 ot
25.02.2020. Cpok: 6eccpodHo;

- TPAH-Cwmerta, Ctynent. JloroBop NeO3Exkr0632¢/0237/22-EI1-223-06 ot 27.04.2022. Cpok: 6eccpou-
HO;

— nporpaMMHbIi koMIuiekc «JIupa 10». loroop Ne216/2020/0247/20-223-06 ot 09.07.2020. Cpok: Gec-
CPOYHO;

— nporpammHoe obecnieuenne Agisoft Metashape. Jlorosop Ne20-824MS/0362/20-223-06 ot 10.11.2020.
Cpoxk: 6eccpouHo;

— HOII «Xumus. Bupryansnas nabopatopus. 3amaun. Tpenaxepsl. Tecto». loroop Nel3/21/0183/21-
223-03 ot 16.04.2021. Cpok: 6eccpouHo;

—miargopma 1C: Ipennpusitue 8. JoroBop Ne0164/3K ot 31.05.2021 r. Cpok aeicTBus: 6€cCpoyHO;

— cucreMa yrnpaiieHus gaHHbIME Microsoft SQL Server. KoHTpakT Ha ycinyru 1mo mpeaoCTaBICHUIO JU-
LIEH3U Ha MPaBO HCIOIb30BaTh KoMmbioTepHOe obecrnieueHue Ne 067/9A ot 07.12.2020 rona. Cpok Gec-
CPOYHO;

— UHTErpuUpoOBaHHas cpena g pazpadbotku Visual Studio. Kontpakr Ha yciyru no npenocTaBieHUIO -
[IEH3UH Ha MPaBO MCIIOIB30BaTh KOMIbIOTepHOE obectieueHue Ne 067/9A ot 07.12.2020 roma. Cpok Gec-
CPOYHO;

— CHCTeMa YIpaBJICHUS persiuoHHbIME Oazamu naHHbix MySQL (https://www.mysql.com/) — mpo-
rpaMMHOe o0ecIiedeHHre ¢ OTKPBITBIM KoJoM, pactipoctpansercs no aurnensun GNU GPL 2 u npompue-
TApHOU JINLICH3UH;

— Apache HTTP-cepep (httpd.apache.org) — mporpammuoe obecriedeHre ¢ OTKPBITBIM KOJIOM, pacipo-
crpansiercs o juneH3un Apache License;

— CKpHUIITOBBIN s13bIK o0mIero HazHaueHus PHP (php.net) — nporpammuoe oGecnieueHrne ¢ OTKPBITHIM UC-
XOJHBIM KOJIOM, pactipocTpansiercs no auuenzun PHP License;

— cucteMa ynpasieHus KoHTeHToM WordPress (wordpress.org) — cB0OOOJHO pacrnpocTpaHseMasl cucTema
C OTKPBITBIM MCXOJIHBIM KOJIOM, pacnipoctpansercs noj aunensueit GNU GPL;

— cucreMa ympasienus 6azamu gaHabx PostgreSQL (https://www.postgresql.org/download/windows/) —
nmporpaMMHOe oOecrieueHue ¢ OTKPBITBIM KoaoM Open Source, pacmpocTpaHseTcss MO JIMIICH3UU
PostgreSQL License;

— runepu3op VMware ESXi (https://my.vmware.com/en/web/vmware/evalcenter?p=tree-esxi7) c ot-
KPBITBIM IIpOrpaMMHBIM Kos1oM Open Source, pacnipoctpansiercs no auuen3nu GNU Public

License;

— miatgopma Eucalyptus (https://www.eucalyptus.cloud/) — nporpammHoe obecrieueHre ¢ OTKPBITHIM HC-
XOJHBIM KOJIOM, paclipoCTpaHsieTcs Mo crangaptHoi oomectBeHHon aunensun GNU (GPL);

— cucrema 6usHec-monenupoBanuss UMLetino (http://www.umlet.com/umletino/umletino.html) — cBo-
007HO pacripocTpaHsiemMoe ImporpaMMHoe obecrieueHue Open Source, pacrpocTpaHseTcs Mo JULEH3UU
GNU (GPL);

— mpwioxenue Apache JMeter (jmeter.apache.org) — mporpamMmmHoe o0ecredeHre ¢ OTKPBITHIM UCXOTHBIM
KOJIOM, ipuMeHsieTcs coriacHo nuuen3nu APACHE;

— Watir — 6ubnmoreka s uatepnperaropa Ruby (http://watir.com/) — mporpamMmmHoe oOecrieueHue ¢ OT-
KPBITBIM HCXOJIHBIM KOJIOM JIJIsl aBTOMATH3allMU TECTOB, pAaCIPOCTpaHseTcs 1o nureH3uu MIT;

— TpOTpaMMHOE OOecIeYeHue Il aBTOMATH3aIlMd TECTHPOBAHUS HACTOJNBHBIX, MOOWIBHBIX M BEO-
npuioxeHuid Sahi — mporpaMmMHoe obecrieueHre ¢ OTKPBITBIM UCXOAHBIM KojioM Open source, BHITYIIEH
nox nutien3ueit Apache License 2.0;

— MHTEPIpPETaTop SA3bIKa mporpammupoBanus Python (www.python.org) — mporpammuoe obecrnieuenue ¢
OTKPBITBIM MCXOJHBIM KOJIOM, PACIIPOCTPAHSIETCS B COOTBETCTBUM C JIMIIEH3MOHHBIM coryameHneM PSF
n nuuensueit BSD;

— mporpaMmMHast cpena TUTST MTOCTPOEHUS SKCTIEPTHBIX CHUCTEM Clips
(http://www.clipsrules.net/Downloads.html) — ¢ OTKpPBITEIM HCXOAHBIM KOJIOM, PACHpPOCTPAHSETCS CBO-
00/IHO;
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— areHTHO-OPUEHTHPOBAHHBIN S3bIK MPOTPAMMHUPOBAHHS U MHTETPUPOBaHHAS cpefa pa3padorku NetLogo
(https://ccl.northwestern.edu/netlogo/download.shtml)

— IpOoTrpaMMHOE 0OecIieYeHre C OTKPBITBIM KojjoM Open Source, pacrpocTpaHseTcs 10 CTaHIapTHOU 00-
mectBeHHon nuuen3un GNU;

— TporpaMMHasi cpefa pa3pabdoTKU MYJIbTHATCHTHBIX CHUCTEM W NpriiokeHui Java Agent Development
Framework (JADE) (https://jade.tilab.com/) — matdopma ¢ OTKPBITBIM UCXOJHBIM KOJIOM, pacipocTpa-
usercs o aurensun GNU Lesser General Public License (LGPL);

—  mpodeccHOHaJbHBI ~ MHCTPYMEHT g paboTel ¢ BekTopHOM  rpadmkoii  Inkscape
(https://inkscape.org/ru/o-programye/) — nmporpaMMHOE OOECIIEYeHHE C OTKPHITBIM KojgoMm Open Source,
pacnpoctpansiercs no auieHzuu GPL;

— penaktop uzobpaxenuit GIMP (http://www.progimp.ru/) — mporpaMmMHOe OOECIICYEHHE C OTKPBITHIM
koznoM Open Source, pacipoctpansiercs no aunen3un General Public License GNU;

— MaKeT MPUKJIAIHBIX MaTeMaTuyeckux nporpamm Scilab 6.1.0 (https://www.scilab.org/download/6.1.0) —
CBOOOJTHO pacmlpoCTpaHseMoe TMpOorpaMMHOe obecrieuenue, pacmpoctpansercs mo junersun GNU
General Public License (GPL) v2.0;

— mporpamma st amyJsiun padotel cetr NetEmul (http://netemul.sourceforge.net/ruindex.html) — cBo-
00/IHO pacrpocTpaHseMoe POrpaMMHOe oOecIIieueHHe, pacipocTpansercs mo guren3uu GPL.

— HOIl «Xumusa. BupryanbHas naboparopus. 3anauu. Tpenaxepbl. Tectbl». [loroBop
Nel13/21/0183/21-223-03 ot 16.04.2021.

10. Onucanne MaTepHAJIbHO-TEXHUYECKOI 0a3bl, HEO0OX0AMMOM Il OCYLEeCTBJICHUS
00pa3oBaTeILHOIO NMpPoIecca Mo JUCUUILIHHE

Peanu3zanus yue6HOro npoiiecca OCyIecTBISIETCS B CIELHAIbHBIX YUEOHBIX ayIUTOPUAX YHUBEP-
cuTeTa Ui MPOBEJCHMS 3aHATUH JIEKIIMOHHOTO TUIIA, Ja0OPATOPHBIX 3aHATUMN, IPYNIIOBBIX U UHAWBUIY-
QJIbHBIX KOHCYJIbTALUN, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTecTaluu. Bee aynuropun ykomiiek-
TOBaHbl CHELHATU3UPOBAHHOW MeEOENbI0 M TEXHMYECKHMMM CpEACTBAMHM OOYYEHHMS, CIyXKalUMH s
npenacraBieHuss yuyeOHol uHpopManuu Oomibiioil ayautopuu. Ilpu HeoOxomumocTu o00ydaromumcs
npeJularaloTcss Habophl IEMOHCTPAILMIOHHOTO 000pYy/I0BaHUs U y4eOHO-HATJISAHBIX ocoOul, obecnedn-
BaIOIE TEMATUYECKUE WIITIOCTPALINH.

CamocrosrenbHas padoTa 00y4aroLIMXCsl BBIMOIHAETCSA B CIELUAIN3UPOBAHHON ayJUTOPUH, KO-
Topasi o0opyaoBaHa y4eOHOW MeOenbli0, KOMIBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO TMOJKIIOUEHHUS K
cetu «MHTepHET» U oOecredeHneM J0CTyIa B IEKTPOHHYI0 HHPOPMALMOHHO-00pa30BaTeIbHYIO Cpery
YIIITY.

EcTh nomerienue Juist XxpaHeHUs U MPO(PUIAKTHUECKOTO 00CITYKUBAaHUS y4eOHOr0 000py/J0BaHUSI.

TpeboBanus K ayIUTOPUSIM

HaunmMmeHoBaHue crienMajJbHBIX ITOMEIEHUN OCHAaIIEHHOCTD CITEHAIBHBIX TOMEIIEHNN
Y TIOMEIISHHUH JJIsl CAMOCTOATEIBHON pabOThI Y IOMEUISHUH ISl CAMOCTOSTEIbHON pabOThI

Cronbl M ayIUTOpPHBIE CKaMbH, KOMIUIEKT
HarJsIHBIX MOCOOMI; TMEepeHOCHOE MYJIbTH-
MeauiiHOe 00opyZoBaHUE (HOYTOYK, HKpaH,
MIPOEKTOP)

[Tomerienue ju1st 1a00paTOPHBIX 3aHATHIH VYuyebnas naboparopust Uis MPOBEICHHS Ja-
OOpaTOpHBIX 3aHATHUM, OCHAIIECHHAs Jabopa-
TOPHBIMH CTOJIAaMH M CTYJIbSIMH, IIKadaMu
JUIsL XpaHEHUsI PEaKTUBOB, J1a0OPaTOPHBIMU
YCTaHOBKaMHM, KOMIUIEKT y4eOHO-HaTJIsAHbIX
MaTepuaioB XMMHUYECKOW MTOCYI0M U pEaKTH-
BaMH, HOHOMEPHI, BBITSHKHOU 1Kad — 2 mT.
[TomemieHus Ak CaMOCTOSITEIILHON pabOThHI Crounbl, CTynbs, dKpaH, MpoekTtop. Pabouwme
MECTa CTYJIEHTOB, OCHAILEHb! KOMIIBIOTEpaMU

HOMCH_[CHI/IC A1 JICKITMOHHBIX SaHHTI/IfI, rpynro-
BbIX U MHAWBUIYAJIbHBIX KOHCy.]'II;T&HPIfI, TeKymeﬁ
nu HpOMC)KYTOQHOﬁ aTTeCTaluu.
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C BBIXOJIOM B ceTh MIHTEpHET U 3JIEKTPOHHYIO
MHGOPMaLIMOHHYIO0 00pa30BaTEIIbHYIO CPELY.

[Tomemienue i XpaHeHHsT M TpOoQHIAKTHUECKO- | Pacxonnbie marepuanbl UIsi peMOHTa M 00-
ro 00Cy)XUBaHHs y4eOHOr0 000y 10BAHUS CIY)KMBaHUS TEXHHKH. MecTa Ui XpaHeHUs
00opyaoBaHus
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