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1. KOMIETEHLIMH OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS JUCIIUTLIAHEI
(MOJLYJIST)

YK-1: CnocobeH ocyLecTBNATb KPUTUYECKUA aHaNN3 Npo6ieMHbIX CUTyaluin Ha OCHOBE CUCTEMHOIO
nogxopa, BbipabaTbiBaTb CTpaTermio gencTeBum

NYK-1.1: Obnagaet CMCTEMHBIMW 3HAHUAMMW, HEOOXOANMBIMU OIS aHanu3a cuTyaLlun, B TOM Yucrne
npodeccmnoHarnbHbIX, BbIABNEHUS 3HAYNMbIX NPOONEM U UX pelleHnst Ha OCHOBE KPUTUYECKOro aHanusa u
0006LeHNst HdopMaLum

B pe3ynbTaTe 0cBOEHUSI AUCUMIJIMHBI (MOAYJISA) 00y4alOUIUiics A0/KeH

1.1 |3narn:

1.1.1 | 1. OcHOBBI caMOOpraHu3aluy U caMmooOpa3oBaHHUS.

1.1.2 | 2. Tlepuonuueckwuii 3axon .M. MenaeneeBa, TUIBI 1 MEXaHU3MbI 00Pa30BaHUs HOHHOH, KOBaJICHTHOH (HETIOJIIPHOU U
TIOJISIPHOI), METAIUTHIECKON M BOJIOPOTHOM CBsI3¢H, OCHOBHBIC ITOJIOKEHHS TEOPHH PACTBOPOB U 3JIEKTPOIUTHICCKOI
JIICCOIIMAINH, CYIITHOCTh PEaKInii HOHHOTO 0OMeHa, THpOoIu3a coel, 3akoH [ecca, mpuanun Jle [llatense-bpayna.

1.2 | YmeTh:

1.2.1| 1. Ha npakTuke HCIOIB30BATH METOJIBI CAMOOPTAHHU3AINN M CaMOOOPa30BaHMS.

1.2.2 [ 2. CocTaBiATh AMEKTPOHHBIC U Tpadudeckue GopMyIIbI CTPOCHHUS AEKTPOHHBIX 000JI0YEK aTOMOB, MEXaHH3M
00pa30BaHMsI XUMUYIECKOH CBS3U 3aIMCHIBATH YPABHEHUS MPOIECCOB IMEKTPOIUTUIECKON JUCCOIUAIINN dIICKTPOITUTOB

1 COKpaII€CHHBIX HOHHBIX ypaBHCHHﬁ, PCeaKunu rugpojinsa, onpeaciiaTb CTaHAAPTHYIO SHTAJIBITUIO 06pa30}3aHm,
IPOU3BOAUTH PACYETHI IO TCPMOXUMHUYCCKUM YPABHCHHUAM.

2. CTPYKTYPA U COOEP)KAHME JUCHUIIJIMHBI (MOIY JIA)

Kon HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectrp | Hacos | IIp.moar. IIpumeuanue
3aHATHS / Kypc 4acoB
Paznen 1. Beenenne 0
1.1 Xumus kak Hayka. [Ipenmer xumun. Mecto xumuu B 1 6 0
Py eCTeCTBEHHBIX U Apyrux Hayk. /Cp/
Kon HaumeHoBaHue pa3/iesioB M TeM /BU/ 3aHATHUSI/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kypce 4acoB
Paznen 2. Ctpoenne aTroma 0
2.1 Crpoenue atoma. CoctaBHble yacTu atoMa. OCOOEHHOCTH 1 10 0

ITOBE/ICHHS IEKTPOHA KaK MUKpodacTHIsl. [IoHsATHE 00
opOutanu. XapakTepuCTHKA SJHEPTeTUIECKOTO COCTOSHUS
JNEKTPOHA KBAaHTOBBIMU uncnamu. ITpunmun ITaymu.
IIpasuno I'ynna. [IpuHIUD MUHUMaNBHOM SHEPTUU.
Onextponnsle popmynsl. /Cp/

Koxn HanmeHoBaHMe pa3/iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kype 4acoB
Paznen 3. [lepuoauyeckuii 3aKoH U MepUOIMYECKAS 0

cuctema 3iemenToB JI.U.MeHnnesieeBa

3.1 Ilepuonnueckuii 3axon JI.M1.Menneneesa. ®usnueckuit 1 10 0
CMBICIJI TOPSIIKOBOTO HOMepa aeMenTa. [lepuoanueckas
CHCTEMa 3JIEMEHTOB H €€ CBSI3b CO CTPOCHUEM aTOMa.
CTpyKTypa IeprOIIIeCKOH CHCTEMBI: TIEPHOIBI, TPYIIITHI
u moArpynmsl. OcOOCHHOCTH CTPOCHHUS aTOMOB
9JIEMEHTOB TJIABHBIX U MOOOYHBIX MOATPYIIL: §-, p-, d- u f-
3NIEMEHTHI. DIEKTPOHHbIE aHaIorH. [lepronuaHoCTh
M3MEHEHHS CBOWCTB JIIEMEHTOB U MX coennHenuid. /Cp/

Koxn HaumeHoBaHue pa3iesioB U TeM /BU/L 3aHATHUSI/ Cemectp | Yacos | Ilp.nmoar. IIpumeyanue
3aHATHSA / Kypce 4acoB

Paznen 4. Xumudeckasi CBSI3b H CTpoOE€HHUE BelIECTBA 0

pa3H0171 prUpoOAbL (KI/ICJ'IOTLI, OCHOBaHUA U COJ'II/I), pe€akuuu HOHHOTO oOMmeHa ¢ TMOMOIIBIO MOJICKYIISIPHBIX, ITOJTHBIX HOHHBIX




4.1

Ipupona, knaccupuranuss XUMHUECKOH CBSI3H.
MexaHn3Mbl 00pa30BaHUsl XUMHUECKOU CBsI3U. VloHHas
XUMHYECKas CBsI3b. FIOHHbIE KPUCTAIIIMUECKUE PELLETKHU.
CBoiicTBa BELIECTB C HOHHBIM TUIIOM KPUCTANINUECKOU
pemierku. KoBaneHTHas XxuMudeckas cBsi3b. MexaHu3M
00pa3oBaHMs KOBAJICHTHOH CBsI3U (OOMEHHBIN M JOHOPHO-
aKIENTOPHBIN ). DNEKTPOOTPHUIIATENILHOCTh. KoBalleHTHBIE
NOJIIPHAs U HemoJsApHas cBsi3u. KpaTHOCTb KOBaNeHTHOU
cBs13U. MoJeKynsipHbIe U aTOMHBIE KPHUCTAIIIMYECKHE
peweTky. CBoicTBa BELIECTB C MOJIEKYJIIPHBIMU U
AQTOMHBIMH KPUCTAJNIMYECKUMU PELIETKAMU.
Merannuueckas cBs3b. Metamuinyeckas
KPUCTAJNIMYECKas pelIeTKa U MeTaJuInyecKas
XUMHYecKas CBsi3b. BogopoaHas cBsizb. /Cp/
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Kona
3aHATHS

HaumenoBaHue pa3jesoB U TeM /BU/ 3aHATHUSA/

Cemectp
/ Kype

Yacos

Ip.moar.
4yacoB

IIpumeyanue

Pa3nen 5. OcHOBHBIE KJIaCChI HEOPTAaHUYECKHX
coeTHHEHH I

5.1

Mertansl 1 HemeTayutel. OKCHIBI OCHOBHEIC, KHCIIOTHBIE,
amdorepnsie. [Tomydaenue, Gu3ndecKue 1 XUMUIECKHE
CBOICTBA: B3aMMOJICHCTBHE C BOAOH, KUCIOTaAMH,
nierodam. [uapokeuapl: Kraccudukanus (OCHOBaHUS,
KHCJIOTHI, aM(OTEpHEIE), GPU3MUECKHIEe U XUMUIECKHE
cBoiictBa. Conu: HOpMaJbHEIE (CPERHNUE), KUCIIBIE,
ocHoBHbIe. [lonydeHue, XuMu4yeckue CBOMCTBa.
B3anMocBsI3p Mk Ty KilacCaMH HEOPTaHHIECKUX
COCIMHEHNH, IETIOYKH NpeBparieHnit. /JIex/

52

Merannsl 1 HemeTa/utbl. OKCHIBI OCHOBHBIE, KHCIOTHBIC,
amdorepuslie. [Tonydenue, puzndeckue 1 XUMUIECKUE
CBOMCTBa: B3aUMOJEUCTBHE C BOAOH, KUCIOTaMH,
menodamu. [ uapoxcnasl: kraccuukanus (OCHOBaHUS,
KHCJIOTBI, aM(OTepHbIE), (PHU3HIECKUE U XUMUIECKHE
cBoiictBa. Conu: HOpMasbHbIE (CPEHUE), KUCIIbIC,
ocHoBHEIE. [loydeHne, XuUMIYecKrue CBOHCTBA.
B3anMocBsI36 MeX Iy KiIacCaMH He-OpPTraHUIeCKUX
COCIMHCHMUIA, IeN0YKHU npeBpatieHuid. /IIp/

53

Meramiel 1 HemeTaiuibl. OKCHIBI OCHOBHBIE, KUCIIOTHBIE,
amdorepHsie. [Tomydenue, GU3NIECKue 0 XUMUIECKUE
CBOMCTBA: B3aMMOJICVCTBHUE C BOJIOH, KHUCIOTAMH,
menoyamu. [ uapokeuapl: kiaccudukanus (0OCHOBaHUS,
KHCJIOTHI, aM(OTEPHBIC), PU3HIECKHE U XUMHICCKHE
cBoiictBa. Conn: HOpMaJIbHEIE (CpPEAHNUE), KUCITBIE,
ocHOBHBIE. [TonyueHne, XuMu4yeckue cBONCTBa.
B3aumocBs3b MEXTy KilaccaMu He-OpraHUYeCKUX
COCIMHEHU, TICTTIOYKHY TpeBparnieHuii. /J1ad/

0,5

54

Mertamnsl 1 HemeTayutel. OKCHIBI OCHOBHBIE, KHCIIOTHBIE,
amporepnsle. [lorydenne, puznueckne 1 XUMHIECKUE
CBOMCTBA: B3aMMOJEWUCTBUE C BOJOU, KUCIOTaMH,
mierogam. [uapokenasn: Kraccudukanus (OCHOBaHUS,
KHCJIOTHI, aM(OTEpHEIE), HPU3HIECKNE U XUMUIECKHEe
cBoifctBa. Conu: HOpMalbHbIE (CPEAHUE), KUCIBIE,
ocHoBHbI€e. [TonmyueHne, XuMuyecknue CBOMUCTBA.
B3anMocBs3p MeX Iy KilacCaMH He-OpTraHHIeCKUX
COCIIMHEHUH, IIeTI0YKH TpeBpamienuii. /Cp/
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Kona
3aHATHS

HaumeHoBaHue pa3aejioB 1 T€EM /BUp 3aHATHS/

Cemectp
/ Kypce

Yacos

p.moar.
4acoB

IIpumeyanue

Paznen 6. DiieMeHTHI XUMHYECKOH TEPMOIMHAMUKYU U
OCHOBBI TEPMOXUMUH. XMMHYECKOE PABHOBECHE,
(axTophl, BIUSIOIIMNE HA €0 CMelleHue




6.1

OHepreTuka XMMHYECKHUX MPOLECCOB. DICMEHTEI
TEepMOAMHAMUKH. DHTANBINS U €€ U3MEHEHHE B XOJI€
XUMHYECKOH peakun. DK30- U SHJOTCPMAICCKHUEC
peaxuuu. 3akoH I'ecca u ero cnencTBus. DHTPOIUS Kak
Mepa HeyopsI04eHHOCTH BemecTB. CTaHIapTHbIE
sHeprun [n606ca. BiausiHne TemmnepaTypsl Ha SHEPTHUIO
In60ca u HanpaBieHne XuMHIeCKoH peaknnu. CKOpocTh
peaknuil B rOMOT€HHBIX M T€TePOr€HHbBIX CUCTEMAX.
3aKoH AeHCTBUS Macc AMs DIEMEHTapHBIX PeaKInii.
Bnmsaue TeMnepatypsl Ha CKOpPOCTh peakiuid. [Ipasmito
Bant-Todda.. [Torarie o MexaHU3Me XUMHIECKOH
peakuuu. [IpuHIMNIBI AEHCTBUSA KaTalU3aTOPOB.
OO6patuMsble 1 HEOOpaTUMBbIE peakui. XUMHIECKOe
paBHOBecue. CMeIeHNe XMMHUUECKOTO PaBHOBECHSI.
IIpunnun Jle lllaTense, BIusHUE TEMIIEPATYPSI,
JIaBII€HUsI, KOHIIEHTPALlUU PeareHTOB Ha CMEIIeHHe
paBHOBecwus. /JIex/

6.2

DHepreTnka XMMHIECKHUX MIPOLECCOB. DIIEMEHTEI
TepPMOAWHAMUKY. DHTAIBIHNS U €€ U3MCHEHHE B XOJI€
XMMHUECKOH peakiuu. DK30- U SHAOTEPMUUECKHUE
peakuun. 3akoH I'ecca u ero ciaencTBHs. DHTPONUS KakK
Mepa HeyIopsI04eHHOCTH BemnecTB. CTaHIapTHEIE
sHepruu [n66ca. BnusHue Temmneparypbl Ha SHEPTHIO
I'm66ca n HanpaBieHUe XUMUUECKOH peakinu. CKopocTb
peakuuii B rOMOTCHHBIX M T€TEPOT€HHBIX CHCTEMaX.
3aKoH AeHCTBUS Macc I AIEMEHTapHBIX PEaKIHii.
BunsiHue TemnepaTypbl Ha CKOpOCTb peakuuii. [IpaBuno
Banr-Todda.. [ToraTHE 0 MEXaHU3ME XUMHUECKON
peakuuu. [IpuHIMIE NeicTBUS KaTaanu3aToOpOB.
OO6paTtuMble 1 HEOOPAaTHMBIE PEAKIIUH. XUMHUIECKOE
paBHOBecHe. CMeleHne XMMUUECKOTO PaBHOBECHSL.
IIpunnun Jle lllatense, BIusHUE TEMIIEPATYPEI,
JIaBICHUS, KOHIICHTPAlUU PEareHTOB Ha CMEIICHHE
pasuosecus. /IIp/

6.3

OHepreTuka XMMHUYECKHX MPOLECCOB. DIEMEHTHI
TEepPMOAVHAMUKY. DHTAIBINS U €€ N3MCHEHHE B X0JIe
XMMHUYECKOH peakiuu. DK30- U 9HI0TEPMUYECKUE
peaxiuu. 3akoH ['ecca 1 ero cieacTBus. DHTPONHS Kak
Mepa HeYNopsI04eHHOCTH BemlecTB. CTaHIapTHBIE
sHeprun [ 106ca. BiusHue TemmepaTyps! Ha SHEPTHIO
T'u606ca u HanpasieHne XuMuIeckor peakuuu. CKOpocTsb
peakuuil B roOMOTeHHBIX M T€TEPOr€HHbIX CUCTEMAX.
3aKoH AEUCTBUS Mace AJIs SIEMEHTAPHBIX PEaKIii.
BnusHue TemnepaTtypsl Ha ckopocTs peakuuil. [IpaBuio
Bant-Todda.. [Tonarue o MexaHn3Me XUMHUUECKON
peakuuy. [IpyHIMIBI 1eCTBHSA KaTann3aTopPOB.
OO6paTiMble 1 HEOOpAaTHUMBIE PEaKIIUH. XUMHUIECKOEe
paBHOBecHe. CMEIEHNEe XMMUUECKOTO PAaBHOBECHSI.
IIpunuun Jle lllarenwe, BAUsIHUE TEMIIEPATYPHI,
JIaBJICHUS, KOHIICHTPAIIUH PEareHTOB Ha CMEIICHHe
paBHOBecus. /JIab/

0,5




6.4

OHepreTuka XMMHYECKHUX MPOLECCOB. DICMEHTEI
TEepMOAMHAMUKH. DHTANBINS U €€ U3MEHEHHE B XOJI€
XUMHYECKOH peakun. DK30- U SHJOTCPMAICCKHUEC
peaxuuu. 3akoH I'ecca u ero cnencTBus. DHTPOIUS Kak
Mepa HeyopsI04eHHOCTH BemecTB. CTaHIapTHbIE
sHeprun [n606ca. BiausiHne TemmnepaTypsl Ha SHEPTHUIO
In60ca u HanpaBieHne XuMHIeCKoH peaknnu. CKOpocTh
peaknuil B rOMOT€HHBIX M T€TePOr€HHbBIX CUCTEMAX.
3aKoH AelficTBHs Macc JUIs 2NEeMEHTapHbBIX PEaKLUil.
Bnmsaue TeMnepatypsl Ha CKOpPOCTh peakiuid. [Ipasmito
Bant-Todda.. [Torarie o MexaHU3Me XUMHIECKOH
peakuuu. [IpuHIMNIBI AEHCTBUSA KaTalU3aTOPOB.
OO6patuMsble 1 HEOOpaTUMBbIE peakui. XUMHIECKOe
paBHOBecue. CMeIeHNe XMMHUUECKOTO PaBHOBECHSI.
IIpunnun Jle lllaTense, BIusHUE TEMIIEPATYPSI,
JIaBII€HUsI, KOHIIEHTPALlUU PeareHTOB Ha CMEIIeHHe
pasHOBecus. /Cp/
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Kon
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

IIp.moar.
4yacos

IIpumeuyanue

Paznen 7. DiiekTpoJiMTHYECKAS IMCCOLUALIHSI.
Peaknnu uonHoro oomena. I'maposiu3s codiei

7.1

ONEKTPOIUTHI U HENEKTPOIUTHI. DIEKTPOIUTHYECKAS
Jucconuanus. MexaHu3Mbl AJIEKTPOIMTHIECKON
JUCCOIMAIUY JUISl BEILIECTB C Pa3IMYHBIMU THITAMU
XUMHUYECKOH cBsA3U. [ uapaTupoBaHHble U
HETHJpaTUPOBaHHbIC HOHBI. CHIIBHBIC U clla0ble
ANEKTPONUTHI. OCHOBHBIE TIOJIOKEHUS TEOPUH
JNEKTPOJIMTUYECKON Arcconuanuy. Jucconuanus
KHCJIOT, OCHOBAHUH U COJIel B BOAHBIX pacTBOpPax.
KoHcTaHTa 1 cTeneHb AUCCONMAIAN CIa0bIX
AJIEKTPOJIUTOB U UX 3aBUCUMOCTH OT Pa3JIMIHBIX
(akxTopoB. 3akoH pazbasnenust OcTBanbaa. MoHHbIE
PeaxIy B pacTBOPax dIIEKTPOJIUTOB: UX HANPaBIICHHUE,
TIIyOWHA MPOTEKaHU. Y CJIOBUS HEOOPATUMOTO
MIPOTEKaHUsI HOHHBIX PEAKUUH. DIEKTPOIUTHIECKAS
Jucconyanys Boabl. MoHHOe npousBeneHre Boabl.
BonopoaHsrit u ruapokcuibHEIN okaszarenu (pH n pOH)
U MX 3HAYEHUsSI B KUCIIBIX, HIETIOYHBIX U HEUTPAIBbHBIX
cpenax. Uunukaropsl. [uaponus coneii. Paznuunsie
cilydau ruaposausa coneil. Heobpatumelil ruposnus.
CreneHb M KOHCTAHTA THIIPOJINA3A, BIUSHUE PA3THIHBIX
¢daxropos. /Cp/

19

Kopg
3aHATHSA

HaumeHnoBaHue pa3aeioB M1 T€EM /BUn 3aHATHS/

Cemectp
/ Kypc

Yacos

Ip.moar.
94acoB

IIpumeyanue

Paznen 8. OKMCIHUTEILHO-BOCCTAHOBUTEIbHBIE
peakuuu

8.1

OKHUCIUTENFHO-BOCCTAHOBUTENBHBIE peakiun. CTeneHb
okuciienrs. OKUCIUTENb U BOCCTAHOBJIEHUE.
BoccranoBuTeNb M OKUCIICHHE. METO ] 2IEKTPOHHOTO
Oananca JIJIsl COCTaBJICHUS YPABHEHHI OKHCIUTEIBHO-
BOCCTaHOBUTENBHBIX peakuuil. /JIex/

8.2

OKUCIUTENBHO-BOCCTAHOBUTENIBbHBIE peakiuy. CTerneHb
okuciiennst. OKUCIUTENh U BOCCTaHOBJIEHUE.
BoccranoBurens u okucieHue. MeTos 31eKTPOHHOTO
Oananca IJ1s1 COCTaBICHUS YpaBHEHHI OKHCIUTENbHO-
BOCCTAHOBUTEIbHBIX peakiuit. /TIp/

83

OKUCIINTENBHO-BOCCTAHOBUTENIbHBIE peakiuy. CTerneHb
okucieHuss. OKUCIUTENb U BOCCTAHOBJICHUE.
BoccranoBurens u okucieHue. MeTos 31eKTpOHHOTO
OanaHca 1151 COCTaBJIEHUs YPaBHEHHUI OKHCIUTENbHO-
BOCCTaHOBUTEIBHBIX peakiuii. /J1ad/

0,5




8.4

OKHCIUTETPHO-BOCCTAHOBUTENbHBIE peakiny. CTeneHb
okucieHus. OKUCIUTENb U BOCCTaHOBJICHHUE.
Boccranosutens 1 okucienne. MeTos 31eKTpOHHOTO
OayaHca A COCTAaBICHHS YPAaBHEHHI OKHCIUTEIIHHO-
BOCCTaHOBUTENBHBIX peakuuii. /Cp/
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Kopg
3aHATHSA

HaumeHoBaHue pa3aeioB M1 T€EM /Bun 3anATHS/

Cemectp
/ Kype

Yacos

Ip.moar.
94acoB

IIpumeyanue

Pazgen 9. XuMuuecKkue cBOiCTBa METALJIOB

9.1

Mertasmibl. OCOOEHHOCTH CTPOEHUSI aTOMOB U
kpuctamios. duszndeckue CBONCTBAa METAILIOB.
Knaccudukarus MeTamuoB 0 pa3lInuHbIM IPU3HAKAM.
XuMH4ecKkre CBOICTBa METaJIOB. MeTasbl MaBHbIX U
MTOOOYHBIX MOATPYIII. DIEKTPOXUMUICCKIH P
HanpspkeHnit MetamnoB. O0mue cnocoObl MOTyIeHHS
MetannoB. [Tonsatue o Metammypruu. [Tupomeranmyprus,
THAPOMETAILTYPTHS U AIEeKTpoMeTaInTyprist. CIiIaBbl
4YepHbIe U [BeTHBIC. /JIex/

9.2

Mertamibl. OCOOEHHOCTH CTPOSHHUSI aTOMOB 1
KpucTtamioB. Pu3nyeckue cBONCTBA METAIIOB.
Kiraccudukanust MeTamioB 1o pa3iIMIHBIM MPU3HAKAM.
XuMHUYECKUE CBOMCTBA METAJUIOB. MeTabl IIaBHbIX U
MOOOYHBIX MOATPYIIT. DIEKTPOXUMUIECKUH P
HanpsbKeHUH MeTamioB. O0Lye crrocoObl MOMTydCHUS
MetaioB. [Torsarue o Metamtyprun. [Tupomerammyprus,
THAPOMETAILTYPT U U IEeKTpoMeTaTypris. CIiaBsl
4epHbIe U 1BeTHBIC. /T1p/

9.3

Mertannbl. OCOOEHHOCTH CTPOEHUS AaTOMOB U
kpuctamos. dusznyeckue CBONCTBAa METAIIIOB.
Knaccudurkarms MeTauioB o pa3iIndHBIM IPHU3HAKAM.
XuMHYECKUE CBOWCTBA METAJUIOB. MeTallbl ITaBHBIX U
MOOOYHBIX HOATPYHIL. DIEKTPOXUMHUUCCKUH Psizt
HanpspkeHni MeTamioB. O0mue crnocoObl MOTyIeHHS
metaioB. Ilonsatue o metamtypruu. ITupomerannyprus,
TUAPOMETAITYPrHsl U ANeKTpoMeTanayprus. CraaBsl
YepHbIe U [[BeTHEIC. /J1ab/

0,5

9.4

Mertamnsl. OcoOEHHOCTH CTPOCHHUS aTOMOB H
kpucrawos. duzndyeckue CBONCTBAa METAILIOB.
Kiaccndukanuus MeTamioB 10 pa3iIMYHBIM MPU3HAKAM.
XUMAYECKUe CBOMCTBA METAJUTOB. MeTaJUTBI IIIaBHBIX H
MTOOOYHBIX HOATPYIIT. DIEKTPOXUMUIECKIH PN
HanpspkeHuit MetanaoB. O0mue cnocoObl MOTyIeH s
MetannoB. [lonsatue o Metanmypruu. [Tupomeranmyprus,
THAPOMETAILTYPTHS U IEKTpOoMeTaITyprist. CIIaBel
4yepHbIe U IBeTHBIE. /Cp/
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3.0LIEHKA KAUECTBA PEAJTM3ALINN JMCOUILIAHBI (MOILYJIST)

3.1. Texkymuii KOHTPOJIb

q)OpMLI W BUbI TCKYIICT'O KOHTPOJIA MO AUCHHUINIIMHE, BUbI 3aZ[aHHﬁ, KPUTCPHUHU UX OLCHUBAHHWA, paClIpCACIICHUC 6aJlyIoB 110 BUJIaM
TCKYLICTO KOHTPOJIA B BPC (HpI/I I/ICHOJILSOBaHI/II/I) pa3pa6aTLIBa}0Tc51 npenoaaBaTeJicM JUCHUIIIIUHBI C YICTOM €€ CHCI_II/I(i)I/IKI/I u

JIOBOJISITCS IO CBEACHHS OOYJAIOIMXCS HA IEPBOM YIEOHOM 3aHITHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIIACTCS MPETIoJaBaTelieM JUCIHMIUIMHBI B PAMKaX KOHTaKTHOM paboThI 1
CaMOCTOATEIBbHOI PadOThl 00yJaIOIIIXCS.
Bo3moxxHBI pa3znuaHbie GOpMBI TPOBEICHNUS TEKYIIeH aTTeCTAINH: YCTHBIH OTBET, THICEMCHHBIN OTBET, KOMIBIOTEPHOE

TECTUPOBAHME, BBIIOTHEHHE IPAKTUUECKOT0 33aJaHUs B MEKTPOHHOH nH(popMannoHHO-00pa3zoBaTensHo cpene (DMOC).

s dukcrpoBaHus pe3yabTaTOB TEKYLIETO KOHTPOJIST MOKET HcIoib3oBaThest JUOC.

3.2. [IpomMe:xyTOUHAS aTTECTAIUS

[TpoMexyTouHas aTTecTanus 1Mo IUCIMIUINHE TPOBOJUTCS C HCIOIB30BaHHEM BOIIPOCOB H 33/IaHUH M3 KOMIUIEKTa OLICHOYHBIX
Mmarepuanos (KOM) mo qucrmrumae.
Onenka c(OpMHPOBAaHHOCTH KOMIIETEHIINHY (YaCTH KOMITETEHIIUH) OCYIIECTBIISETCS HA OCHOBE OILICHKHU:
3HAHMEBBIX PE3yIbTaTOB — MPOBEPSIOTCS Yepe3 TECTOBBIC 33/IaHHs C BHIOOPOM OJHOTO WIJIM HECKOJIBKUX IPABHUIIBHBIX

O

OTBCTOB, @ TAKXXC YCPE3 yCTHLIfI WJIH TUCEMEHHBINA OTBET Ha TCOPETUUCCKUEC BOIIPOCHI;

0

KpI/ITepI/II/I OLCHHUBAHUA TCOPECTUICCKUX BOITPOCOB U TECTOBBIX 3aJIaHUM:

O

YMEHUIl U BIIaJICHUI — MIPOBEPSIIOTCS Yepe3 BBHIIIOJIIHEHNE MPAKTHYESCKUX, Ta00OPaTOPHBIX WM MPOEKTHBIX 3aJaHUMH, a
TaKKe uepes pelleHne TUIIOBBIX MPodeccHoHaNBHbIX 3a1au.

«omn4HO» — 90-100% npaBUIIBHBIX OTBETOB;
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O

U
U

«xopomuo» — 76—-89% mpaBMIEHBIX OTBETOB;

«YIOBIETBOPUTENLHO» — 60—75% mpaBUIBHBIX OTBETOB;
«HEYIIOBJIETBOPUTENBHO» — MeHee 60% TpaBUIILHBIX OTBETOB;
«3auTeHo» — 60—100% npaBUIIBHBIX OTBETOB;

«HEe3auTeHO» — MeHee 60% NpaBUIBHBIX OTBETOB.

Kpurepuu oneHMBaHUS NPaKTUUECKUX (IIPAKTUKO-OPUEHTHPOBAHHbIX) 3alaHHMH:
OTIIMYHOY» — 3aJ]aHUE BBITIOJIHEHO MOJHOCTHIO, 0€3 OMMOOK M HeTO0YETOB; IPOAEMOHCTPHPOBAHO CBOOOTHOE BIIafeHNE
MaTepuagoM, yMeHHE IPIMEHSTh 3HAHUS B CTAHJAPTHBIX M HECTAHIAPTHBIX CUTYaIlHsX;
«XOpOLIO» — 3aJJaHKe BBIMOJIHEHO MOJIHOCTHIO, IOMYLIEHBl He Oosiee OAHOM HerpyOoi OIMOKM WM OZHOTO-ABYX
HEI0YETOB;
«YHOBIICTBOPHUTEIIFHO» — 3aJJaHNE BBIIIOIHCHO HE MCHEE 4eM Ha 2/3; JOMyYIIeHBI OfHa Tpydas WM JIBe-TPH HETpyOble
OIMOKH, HO O0IIas JIOTHKA PEIICHHs COXPAaHEHa;
«HEYIIOBJICTBOPUTEIBHO)» — 33/IaHHE BBHITOJHEHO MEHEe YeM Ha 2/3; JHOImyIieHbl TpyOble OIIHMOKH, CBHACTEIBCTBYIONINE O
HETIOHNMAaHUH CYTH 3aaH¥sI WIIH OTCYTCTBHN HEOOXOIMMBIX YMEHH;
«3aureHo» — 60—100% TpaBUIBHBIX OTBETOB;
«He3aYTeHO» — MeHee 60% MpaBUIIBHBIX OTBETOB.
O0mye MoJI0KeHHs:
Bo3MmoxxHBI pa3nuaHbe GOPMBI TPOBEACHIS IPOMEKYTOUHOI aTTECTAI[NN: YCTHBIH OTBET, MICEMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHPOBAHKE, BHIIIOJHEHUE MPAKTUYECKOTO 3a/IaHHs B 3JICKTPOHHON MH(pOopMaIoHHO-00pa3oBatensHol cpene (DNOC).
Kaxnprit 00ydaronuiicst Moy4aeT yHUKAIBHBIA BapHaHT 3aaHui, cOPMHUPOBAHHBIH U3 KOMIUICKTA OLICHOYHBIX MaTEPHAJIOB.
HToroas omeHKa BEICTaBIACTCS C YIETOM KaK TEKYIIETo KOHTPOJIS (TIPH HAJIMYHHN), TaK U PE3yIbTaTOB MPOMEKYTOUHOM
aTTeCTallHH.
KomruiekTrl 0LIeHOYHBIX MaTepuaoB pa3padarbiBaioTcs Ha Kadeape u cooTBeTcTBYIOT TpeboBanusiM ®PIOC BO, conepxanuio
pabodeii mporpaMMbl 1 HHAWKATOpaM KOMITCTCHIINH B 9acTH, GOPMHUPYEMOH B paMKaxX AVCIHIUIAHEIL.

4. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAY.JIA)

4.1. Pexomenayemast 1ureparypa

4.1.1. OcHoBHas JUTEpPaATYypa

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, rOJ On.anpec
JI1.1 |Yuxun E. B. Xumust: yaebHOoe mocooue Tomck: Tomckuit https://biblioclub.ru/in
rOCylapCTBEHHBIN dex.php?
YHUBEPCHUTET cucteM | page=book&id=20895
YIpaBIECHUS U 6
PaHO3IEKTPOHUKH,
2012
JI1.2 [Moguau U. H., AHanuTHYeCcKas XUMHA: PU3NKO-XUMHUIECKUE U Kazans: Kazanckuii https://biblioclub.ru/in
TopGynoBa T. C., (uznyeckre MeToIbl aHau3a: ydeOHOe Toco0re | HAMOHAIBHBIN dex.php?
Esrensena U. 1., HCCIIE0BATENBCKUI page=book&id=25901
Pomanosa P. I. TEXHOJIOTHYECKUH 0
YHUBEPCHUTET
(KHUTY), 2013
JI1.3 |Ilerposa T.II., JIoTOSTHUTENBHBIC TJIaBbl HEOPTAHUIECKOM Kazanb: Kazanckwuii https://biblioclub.ru/in

Mudraxosa H. 111,
Paxmarymnuna 1. @.,
3unknuena T. T.,
Ky3uenos A. M.

XHMHH: yaeOHO-METOANYECKOE TocoOne

HaIMOHAJIBbHBIH
HCCIIEA0BATEIbCKUMA
TEXHOJIOTHYECKHUH
YHHUBEPCHUTET
(KHUTY), 2015

dex.php?
page=book&id=42877
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4.2.1 IlepevyeHb JIMIEH3MOHHOIO H CBOOOJHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 o0ecneyeHns

KoMIntekT THIeH3HOHHOTO B CBOOOTHO PacpoCTpaHsIeMOro MporpaMMHOT0 00€CTIEYEHHs, B TOM HHCIIEe OTEUYECTBEHHOTO
HPOU3BOJICTBA, KOTOPBIM 00ECTICUEH YHHBEPCUTET:

1. Oneparmonnas cuctema Microsoft Windows (Bepcun, mognepxusaemeie TY YIMK) nnn oTedecTBeHHBIE OllepaiiOHHEIE
cucTeMsl Ha 6a3ze Linux, cooTBeTCTBYyIOMME TPeOOBAHUSIM HH(DOPMAIIIOHHON 0€30MIaCHOCTH U MOIPKUBAEMbIe HH(PPACTPYKTYPOit
YHHUBEPCHUTETA.
2. ArtuBupyc Kacmepckoro (JMIIeH3NpOBaHHOE aHTHBUPYCHOE pernieHue, npuMerseMoe B UT-uHdpacTpykType yHUBEpCHTETA).
3. CpenctBa cereBoii 6e3omacHOCTH 1 prbTparmu Tpaduka SkyDNS.
4. O¢ucHoe nporpammHoe obecrieyenre cemeiictBa Microsoft nnu coBmectumsiit oucHsril naket («P7-Oducy, OnlyOffice,
LibreOffice), obecnieunBaronuii paboTy ¢ TEKCTOBBIMH TOKYMEHTAMH, 3JIEKTPOHHBIMH TAOJHIIAMH, MTPE3CHTAIIMSAMHU ¥ Oa30BBIMU
(hopmaramu oOMeHa.
5. Bpayseps! u cpencrsa goctyna k Be6-pecypcam (Aunexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha padoty ¢ DMOC, GHONMHOTEYHBIMU B 00pa30BaTEIbHBIME OHNIAMH-TIIAT(HOPMAaMH, C YCTAaHOBICHHBIMH

ceprudukaramu Munlludpst PO.

6. CpenctBa paboTsI ¢ apxuBaMH | (aioBoii cucremoii (Hanpumep, 7-Zip, WinRAR wimu BCTpoeHHBIE CpeAcTBa ONepanioHHO
CUCTEMBI).

7. CpenctBa mpocMoTpa 1 06padoTku PDF-nokymentoB Adobe Acrobat Reader, niu BcTpoennsle cpenctea OC.



https://biblioclub.ru/index.php?page=book&id=208956
https://biblioclub.ru/index.php?page=book&id=259010
https://biblioclub.ru/index.php?page=book&id=428777

8. I'paduueckuii pegakrop Paint. NET unu ero kpoccruatdopmennsie ananoru (GIMP u np).
9. Texcrosslit pepaktop Visual Studio Code uin coBMecTHMbIE KpOcCIUIaT(GOPMEHHbIE PELIEHHS ¢ OTKPBITBIM HCXOIHBIM KOZOM.

4.2.2 llepeyens npodeccHoOHAIBHBIX 0a3 TaHHBIX 1 MH(POPMAIHMOHHBIX CIPABOYHBIX CHCTEM

4221 | Poccuiickue »ypHaibl B CBOOOJAHOM JOCTYIIE HAyYHOU deKTpoHHOM 6ubnmoreka eLIBRARY.RU

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

5.1 O0mas xapaKkTepHCTUKA Y4eOHbIX AyIUTOPUI M MHBIX NIOMeELIeHHIT

JucrmmHa (MO, IPAaKTHKA) PEATN3yeTCs B YHEOHBIX ayAUTOPUAX U IPOBEICHHS YICOHBIX 3aHATHH, OCHAIICHHBIX
000pyIOBaHUEM H TEXHUYECKIMU CPEICTBAMU 00ydeHHUS.

YueGHble ayTUTOPUH AJIs IPOBEICHHS 3aHATHH JICKIMOHHOTO THIIA YKOMIUIEKTOBAHbI yUeOHONW MEOEIbIO 1 TEXHUUECKUMHU
cpeacTBaMy 00ydeHHUS: MYITBTHMEIUIHOE 000pYIOBAaHKE TS IIPEIOCTABICHHS yaeOHOI HHpOpMANH ayTUTOPHH (CTalHOHAPHOE
WK TIEPEHOCHOE) U (IIPU HEOOXOIMMOCTH) 3BYKOYCIIIHBAIOIee 000pyAOBaHHUE (CTalMOHAPHOE MIIN TIEPEHOCHOE).

YueGHble ayUTOPUY AJIsL IPOBEICHHS TPAKTUYECKHUX 3aHATHI, B TOM YMCIIe CEMUHAPCKOTO THIIA, TPYIIOBBIX U MHIMBULYaIbHBIX
KOHCY/IBTAIUH, TEKYIIET0 KOHTPOJISL M IIPOMEXKYTOYHOH aTTECTallM YKOMIUICKTOBAHbI y4eOHOI MeOENbI0 N TEXHNIECKUMHU
cpeacTBaMy 00ydeHNS: MYIbTHMEINHHOE 000pyI0BaHNe (CTAI[HOHAPHOE WM IIEPEHOCHOE) M (TIpH HEOOXOIMMOCTH )
3BYKOYCHIHMBAIOIEe 000PyNOBaHHE (CTALMOHAPHOE MU IIEPEHOCHOE).

[TomereHue Ut CaMOCTOSITEIILHOW pabOThI OCHAICHO KOMITBIOTEPHOH TEXHUKOW C BO3MOXKHOCTBIO TIOJIKIIIOUCHUS K CETH
"UnTepHeT" 1 00eCcTIeYeHUEM JOCTYIA B AIEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTEIbHYIO CPEY.

AKTyaJbHBIC CBEICHHS O HANMYNU 000PYIOBAaHHBIX yUIeOHBIX KAOMHETOB M OOBEKTOB IS TPOBEACHUS TPAKTHUESCKUX 3aHATHH
MpeJICTaBIEHBI B ClIeHalbHOM pazzene «CBeaenus 006 00pa3oBaTeiabHOM oprann3aniun» oQUIHaIbHOIO caiiTa yHUBEpCUTETA.

5.2 IlepeveHs cieNHATH3NPOBAHHBIX AYTNTOPHIi, 0CHALEHHBIX JIA00PATOPHBIM 000PYI0BaHHEM (3aMOJTHSIETCS MPH
He00X0IUMOCTH)

Ayn. No | Hasnauenne | OcHarmenne

6. METOJUYECKHUE YKA3AHUA JJIA OBYYAIOIIINXCSA IO OCBOEHUIO JUCIHTUIIJIMHBI (MOAY JIS)

Mertoauueckre ykazaHHs IS 00YyJaroIIUXCs 0 OCBOCHHIO AUCIUTLTHHEI

- Uzyuenue pabodeit mporpaMmsl JUCHUIIIUHBL.

- O0s3aTenbHAs MOrOTOBKA K MMPAKTHYECKUM 3aHATHSM.

- MI3yueHre OCHOBHOM U JONOJHUTENBHON IUTEPATYphl, MHTEPHET-UCTOYHUKOB.
- BrinosHeHnue Bcex BUAOB CaMOCTOATENBHON PaOOTHL.

D¢ dexTnBHOE 0OCBOSHHE TUCIUIUINHEI TIPEJIIIONIATACT PETYIIPHOE ITOCEIIEHHE BCEX BUOB aAyANTOPHBIX 3aHATHH, BBITOITHEHNUE
IUIaHA CAMOCTOSITENBHON paboTH! B OIHOM 00BeMe U MPOXOXKACHHE aTTeCTAllud B COOTBETCTBUH C KaJCHAAPHBIM YIeOHBIM
rpauKOM.

CTyneHTy peKOMEHIyeTCsl 03HAKOMUTHCS CO CIIICKOM OCHOBHOM M JONOJNHUTENBHOM IUTepaTyphl. JJocTyn kK nHpOpMannoHHBIM
pecypcaM OMOIMOTEKN 1 HHPOPMAITMOHHO-CIIPABOYHBIM CUcTeMaM ceTH "MHTepHeT" opraHu30BaH B YATAILHOM 3aje OMOIMOTEKN
co ctaunoHapHbix [I9BM, 6o ¢ muyHoro [I9BM (HoyTrOyKa, IUIaHIIETHOTO KOMIBIOTEpa WM MHOTO MOOUIIBHOTO YCTPOHCTBA)
MOCPEICTBOM OECIPOBOHOTO JOCTYIIA IIPH aKTUBAIUY WHIUBHIYAIEHON YIETHOM 3aIIHCH.

ITonp3oBanne MHOOPMAITOHHBIMHI PECYPCAMH PACIINPSACT BO3MOXKHOCTH OCBOCHHS TEOPETHIECKOTO Kypca, BEITTOTHEHHS
CaMOCTOSTETIBHON pabOTHL

[IpakTHueckue 3aHATHS BKIIOYAIOT B ce0sl OCBOCHHE NICHCTBHI, 00CYXKIeHUE MPOOIIEM [0 OCHOBHBIM pa3zeiiaM Kypca i
HAaIpaBJICHBI

Ha yrITyOJIeHHe N3ydeHHOTO TEOPETHYECKOTo MaTeprala U Ha MPHOOPETeHNE YMEHHI W HABBIKOB.

CamocrosiTenpHast paboTa CTYICHTOB BKIIFOYACT OCBOCHHE TEOPETHYECKOTO MaTepHaia, MMOArOTOBKY K BBIMOJHEHHIO 3adaHHH
NPaKTHYCCKUX 3aHATHH, M TIOATOTOBKY K aTTECTallNH.

MeTtoanyeckue peKOMEHJAINY 110 OpraHu3aluy 00pa3oBaTeNIbHOTO Mpolecca sl 00ydeHHs HHBAIHIOB U JIUI] C OTPpaHNYEHHBIMH
BO3MO>KHOCTSIMH 310POBbS

ITpu HEOOXOAUMOCTH POTpaMMa TUCIIUIUTMHBI MOXKET OBITh aaTHPOBAHA JUIsl THKITFO3UBHOTO OOYYICHHUST HHBAIHUIOB U JIHII C
OTpaHUYECHHBIMH BO3MOYKHOCTSIMU 37I0POBBSI C YI€TOM OCOOSHHOCTEH MX IMCUXO(PU3NIECKOTO PA3BUTHS, WHAUBUIYATBHBIX
BO3MOKHOCTEH M HEOOXOIUMBIX CHEIUANBHBIX YCIOBHHA UX O0YUEHHS.

[Ipu HanM4uuM B TpyINIE CTYACHTOB C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSl BO3MOKHO HCIIOJIB30BATh aalTHBHBIE
TEXHOJIOTHH.

JJ1s1 CTYICHTOB C OTpPAaHUYEHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTUUECKUX MAaTepHaIoB (KapTOUKH, PUCYHKH, MUCbMEHHOE OMMCAHUE, CXEMBI U T.I1.) KaK
TIOMOIIb JIJTSI TOHUMAHHUS U PEIICHUsI TOCTaBICHHOM 3a/1auu;

- HCTIOJIb30BaHUE BUACOMATEPHUAIOB, KOTOPHIE JAIOT BO3MOXKHOCTD MOHSTH TEMY 3aHSTHSI U OCYIIECTBUTh KOMMYHHKATHBHBIE
NEHCTBUS;

- BBITIOJIHEHUE MPOCKTHBIX 3a/IaHUH TI0 U3y4aeMbIM TEMaM.

JIJI CTYICHTOB ¢ OTpaHHYCHHBIM 3PCHHUEM:

- HCTIOJIb30BaHUe (PMITBMOB C BO3MOXKHOCTBIO BOCHPHUSTHS Ha CIYX JIaBAEMOM B HUX HH()OPMAIIMHU ISl TOCTIETYIOMIETO e
00CYXIeHNUS;

- HCTIOJIb30BaHHUE ayTNOMATEPHAIIOB MO U3yIaeMbIM TeMaM, UMEIOIUMCS Ha Kadepe;

- HHAMBHyaJbHOE OOIICHNE C TIPENO/IaBaTeNIeM 110 H3ydaeMOMY MaTepHay;

- TBOpUECKHUE 3a/1aHUs [0 U3YIaeMbIM TeMaM HJIH [0 JTUYHOMY KEJIAaHHUIO ¢ YUETOM HHTEPECOB 00y4aeMoro.




