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AHHOTaNINA

JucuuiuimHa « XMMHsD» BXOJIUT B 00pa3oBaTeNIbHYIO MPOTrPaMMy BBICIIETO 0Opa3oBaHuUs
— MporpaMMy CIICNHAIATETa TI0 HANpPABJICHWIO TOArOTOBKHW/ —crenuanbHocTH  13.05.02
«CnenuanbHble AIIEKTPOMEXAHUYECKHE CUCTEMBI» HaNpPaBJICHHOCTH/CHICIMATH3AINN
«INEeKTPOMEXaHUYECKHE CHCTEMbl CIEIUANbHBIX YCTPONUCTB W u3Aenuil». JlucuuruivHa
peanuzyetcs kadenapoit «NeSy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

OIIK-3 «CnocobeH MpUMEHSTh COOTBETCTBYIOUIMH (DPU3MKO-MaTeMaTHYECKUI ammapar,
METOJIbl aHallu3a U MOJENMPOBAHUSA, TEOPETUYECKOTO M 3KCIEPUMEHTAIBHOTO HCCIIeI0BAaHUS
IPY PEUICHUU MPO(PECCHOHANBHBIX 3a1a49»

OIIK-5 «CrocobeH ucnoib30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX M 3JIEKTPOTEXHHYECKUX
MaTepHaJioB B pacyeTax MmapaMeTpoB U PEKUMOB O0BEKTOB MPOPECCUOHATILHOMN e TEIEHOCTI

CopepxaHue JUCHUILUIMHBI OXBAaThIBA€T KPYr BOMPOCOB, CBS3aHHBIX C O3HAKOMJICHHUEM

UCTOPUHU XHUMHUH, a TakKe C OCHOBHBIMU HAINpPaBICHUSIMH W TEHICHIMSAMH pa3BUTHUS
COBPEMEHHOM XWUMHH. OJTa HayKa H3ydYaeT MaTepHajbHBIH MHp, 3aKOHBl €ro pa3BUTHI,
cnenu(uYecKyr0o XUMHUYECKyl0 (GOpMy JABIKEHHS MaTepuu. B mporecce H3ydeHHS XHMHUU
BbIpa0aThIBACTCSI HAyYHBIA B3IV Ha MUpP. 3HAHWE XUMHUH HEOOXOAMMO JUIS TLIOAOTBOPHOMN
TBOPYECKOHN JAEATENIbHOCTU OakajiaBpa 000 HAMpaBiICHHOCTH. 3HAHME XHUMHH TO3BOJISIET
chopMHpPOBAaTh COBPEMEHHOE HAy4YyHOE MPE/CTaBJICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BUJIOB JIBMKYIICHCS MaTepuu, MEXaHU3ME MPEBpAIICHUN XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepuajoB O XMMHUYECKHUX IpoIeccax B COBpeMEHHON TexHuke. [Ipu m3yueHun Kypca XuMUu
HEOOXOJMMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKONW XUMHUYECKHX PaCUeTOB,
BHIpAa0OTAaTh HABBIKM CAaMOCTOSITEIBHOTO  BBIMOJIHEHHWS XUMHUYECKHUX OKCIEPUMEHTOB U
000011eHus ¢akroB. IloHMMaHuWe 3aKOHOB XUMHUHM TIOMOXET CTYIAEHTY B pEUIeHUU
HKOJIOTUYECKUX MTPo0eM. 3HaHHE Kypca XUMHUHM HEOOXOIUMO U JJIS MOCTIEAYIOIIETO YCIEIIHOTO
U3yYEHUS CIICIHATIbHBIX JUCIUTUINH.

[IpenonaBanue OUCHMIUIMHBI TPEIyCMATPUBAET CIEAYIONIME (OPMBI  OpraHU3aluu
y4eOHOro mpoIiecca: JIeKIUU, 1a00paTopHbIe pabOoThl, CAMOCTOSTENbHAS paboTa 00yJaromerocs,
KOHCYJIbTAITUH.

[IporpaMMoil IHUCHUTUIMHBI TPETYyCMOTPEHBI CIEAYIONUE BHUABI KOHTPOIS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAsI arTecTanus B popme qudpepeHImpoBaHHOTO 3a4eTa.
(2 cemectp).

OO6miast TpyJOEMKOCTh OCBOCHHS AMCITUIUTMHBI COCTAaBJISET 3 3a4eTHBIX eauHullbl, 108
4acoB.

SA3bIK 00yUYeHHUS 110 AUCIUTUTMHE «PYCCKUH »



1. IlepeuyeHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 10 AUCLUILIMHE

1.1. enu npenogaBaHus TACHUILTAHBI

VYcBoeHHE CTylEeHTaMHU TEOPETUYECKMX OCHOB OOLIEH XMMHM, XUMHU BaKHEHIIMX
JJIEMEHTOB M WX HEOPraHWYECKUX COCIAMHECHUH, (bopMHUpOBaHHE XUMHYECKOTO
MBILIUIEHUS] Yy CTYJEHTOB, Pa3BUTHUE HABBIKOB HCIOJb30BAHUSA CBEIEHHH O (pu3mKo-
XUMUYECKUX CBOMCTBAaX pa3IMYHBIX CHCTEM JUII CHHTE3a COOTBETCTBYIOLIUX
COCOUHCHUH, BBINOJIHCHHE TEPMOAMHAMUYECKMX W KUHETHYECKHX  PacyeToB;
pUOOpEeTeHnEe HEKOTOPOTO OMBITA SKCIIEPUMEHTAIBHBIX UCCICAOBAHUHN ISl pa3padoTKu
HOBBIX METOJOB CHHTE€3a, NPHUIAHUS MaTepualaM 3aJaHHOW CTPYKTYpbl U KOMILIEKCA
cBoucTB. [IpencraBieHue BO3MOXKHOCTH CTYJIEHTAaM pa3BUTh M IPOJEMOHCTPUPOBATH
HaBBIKM B 00J1aCTH MHHOBALIMOHHBIX TEXHOJIOTHH

1.2. JlucuumniuHa BXOAMUT B COCTaB 0053aTEIbHOM YacTH 00pa30BaTebHON MPOrPaMMBbI

BhICIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHp MIaHUPYEMBIX PE3yIbTATOB O0YUYEHUS 110 JUCHUTIIIMHE, COOTHECEHHBIX C

IUIaHUpyeMbIMH pe3yibTatamu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JaNaTh CIEAYIOIUMHU

KOMIICTCHIUAMUA HUJIKM UX YaCTAMH. KOMHCTGHI_II/II/I W MHIHUKATOPblI KX JOCTUIKCHUA IMPHUBCIACHLI B

Tabymune 1.

Tabmuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETEHIIUU KOMIIETEHIINH JOCTH)KEHUS] KOMIETCHLIUU
OIIK-3 Cnocoben
PUMEHSTh
COOTBETCTBYIOILUI
W3UKO-
¢ . OIIK-3.B.2 Bnajeet HaBbIKaMu
MaTeMaTHYeCKUui
PUMEHEHHS OCHOBHBIX 3aKOHOB
amrmapar, MeTOIblI . .
OpPraHUYeCcKOil U HEOPraHMYECKOW XUMUH,
Ob6menpodeccnoHanbHbIe | aHATU3A U .
MIPUPOJIBI XUMUYECKOU CBS3H DIIEMEHTOB;
KOMITETEHIIHH MO/JICITMPOBAHMS,
UCTOJIb30BaHUSI OCHOBHBIX METO/I0B
TEOPETUYECKOT0 U
XHUMHYECKOTO MCCIIeIOBAHHS BEIIECTB U
AKCIIEPUMEHTAIBHOTO o
COEIMHEHU N
UCCIIEIOBaHMSI ITPH
peleHnH
npohecCuOHATBHBIX
3ajau
OIIK-5 Cnocoben
UCTIOJTb30BaTh
CBOMCTBA
KOHCTPYKIIMOHHBIX H
PYXII OIIK-5.3.1 3HaeT obnacTu NpUMEHEHus,
AIIEKTPOTEXHUYECKUX .
Ob6menpodeccnonanbHble MATEDHATOR B CBOIICTBa, XapaKTEPUCTHUKU U METObI
KOMITETEHIIH achTax MCCIIEIOBAaHMS AIEKTPOTEXHUUECKUX U
p KOHCTPYKIIMOHHBIX MaTepHajoB
napamMeTpoB U
PEKUMOB OOBEKTOB
poQeCCHOHATBHON
JIeSITeTIbHOCTH

2. Mecro aucuuniuunsl B ctpykrype OIl

JucnurnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YYaIOITUMUCS
NP U3YYCHHUH CIISTYIONINX AUCIUILINH:
— «Marematuka. MaTreMaTHYECKUM aHAIU3),
— «be30macHOCTh KU3HENCATETHHOCTH Y,




— «Maremaruka. Teopust BEpOSITHOCTU W MaTEMaTUYECKasi CTATUCTUKA»
—  «®usukay,

3HaHUs, MOJIyYEHHbIC MPU H3YUYCHUM MaTepuaja JaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TAK U UCIOJIB3YIOTCS ITPU U3YUYEHUU APYTUX AUCUUILINH:

— «MarepuanoBeIeHHE)

— «Mertpostorusn»

— «®Dusukay,

— «DJEeKTPONUTAHUE YCTPOUCTB U CUCTEM»

3. OOBEeM U TPYIOEMKOCTh AUCIUILUIAHBI
Hannaple 00 o0meM oO0beMe MUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI MO AUCHHUILIHHE (M pachpeesieHue 3TO TPYI0EeMKOCTH 110 CEMECTpaM) MPECTABICHBI B
tabnuue 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCIUILIUHBI

TpyaoemkocTs o
Bun yueGHOM paboThI Bcero cemecTpam
No2
1 2 3
Oowan mpyooemKocmo OUCUUNJIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuyeckoi no020moeKu
Ayoumopnuvie 3auamus, BCETo yac. 51 51
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomescymounoit ammecmayuu: 3auet, | udd. Tndd. sau
nudd. 3ager, sk3amen (3auer, Audd. 3a4, Ik3.) 3ad., T

4. ConepxaHue TUCIUTIITUHBI
4.1. Pacnpeznenenue TpyA0€MKOCTH JTUCLIUIUIMHEI IO pa3JenaM U BUAaM 3aHATHH.
Pazgenpl, TeMBbI TUCITUTIITUHBI M KX TPYJIOEMKOCTh TIPUBE/ICHBI B TabuIie 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMBbI TUCIIUIIIMHBI Jlexkmuu | 113 (C3) JIP KII CPC
(gac) (dac) (dac) (dac) (dac)
Cemectp 2

Pa3nen 1 Beenenue B XUMUIO.

Tema 1.1.IToHsTHE BeliecTBa 1
XUMUYECKON PeaKiuu, OCHOBHBIC
MIOHSATHUSA U ONPEICTICHUSI.

Tema 1.2. CTexruOMeTpUUECKNE 3aKOHBI.
OyHIaMEHTAJIbHbIE TTOHSATHUS U 3aKOHbI
XUMUU: 3aKOH COXpPaHEHUS MACCHhI,




3aKOH ITOCTOSTHCTBA COCTaBa BEIECTBa,
3aKOH KpaTHBIX OTHOIIIEHUH, 3aKOH
00BEMHBIX OTHOIIIEHHUH. 3aKOH
ABorajpo, cJIeJICTBHS 3aKOHA
ABorazpo.

Tema 1.3.Crioco6sl onpeieneHust

KOJINYECTBA BEIIECTBA, 3aKOH
3KBHBaJICHTOB. Pacuétr M’ (MOJSIpHBIX
Macc SKBUBAJICHTOB) ISl TIPOCTHIX
BEIIECTB, OKCUIOB, KHCIIOT, OCHOBAaHUH,
cosieil. DaKkTOp SKBUBAIIEHTHOCTH.

Paznen 2: Ctpoenue BemiecTra

Tema 2.1. OCHOBHEIC CBEJICHUS O
CTPOCHUM aTOMOB; KBAHTOBBIEC YHKCJIA.
Tema 2.2. Ilepuoanueckuii 3aKoH
J.M.Menneneena.

Tema 2.3. XumMnuueckas CBA3b, BUJEI
XAMHUYECKOH CBS3U.

Tema2.4. MeTos BaJICHTHBIX CBS3€EH,
KOBAaJIEHTHAs CBS3b.

Tema2.5. Metoa MONEKyIpHBIX
opOuTane.

Tema2.6. HeBasieHTHBIE THIIBI CBSI3EH:
HOHHAs CBI3b, METAJUINYECKAs CBA3b,
BOJIOpOJHAs CBA3b, CHIIbI Ban-nep-
Baarnnbca.

10

10

Pazgen 3:XuMnueckue CUCTEMBI.
OO111e 3aKOHOMEPHOCTH XUMUYECKUX
IIPOLIECCOB.

Tema 3.1. DHepreTka XMMHUYECKUX
MIPOLIECCOB, BHYTPEHHSS SHEPTHS,
SHTAJIBIINS, SHTPOIIHS

Tewma 3.2. sneprus ['m60ca,
HaIpaBJIEHHOCTh XUMHUYECKHUX
MPOIIECCOB, XUMUYECKOe U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpoCcTb XUMHUECKOU
peaKLuu U METOABI €€ PETYIMPOBAHUS,
3aKOH JEHCTBUS Macc,

Tema3.4. DHeprus akTuBanuy,
ypaBHeHUE AppeHnyca, npaBwio BaHt-
l'odda, katanuzarops! u
KaTAINTUYECKHE CUCTEMBI

Tema 3.5. PacTBOpBl, AuciepcHbIE
CHCTEMBI, CTIOCOOBI BBIPAYKEHHSI COCTaBa

14

20




pacTBOpOB,
Tema3.6. DnexkTponuTuueckas
JUCCOLMAIMs, BOJHBIE PACTBOPHI
AJIEKTPOJIUTOB,

Tema3.7. CpoiicTBa pa30aBICHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJIHBIC
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaabaa, 3aKOHbI
Paynsa.BogopoaHblil ITOKa3aTelb,
peakiuyu oOMeHa, TUIPOIIU3 COJICH.

Paznen 4. OcHOBEI
ANEKTPOXUMUYECKUX MPOIECCOB.

Tema 4. 1.0KUCIHUTENBHO-
BOCCTAHOBUTEIBLHBIE PEAKIIUU

Tema 4.2 . XUMHUYECKHUE UCTOUHUKHU
AIEKTPUUYECKOTO TOKA. ['abBaHMuECKE
AJIEMEHTHI.

Tewma 4.3. DnexTpoin3, 3aKOHbI
®dapanes. Tema 4.4. Kopposus u 6oproa
C HEH.

14

Pazgen 5:CBoiicTBa NPOMBIILIEHHO-
Ba)KHBIX DJIEMEHTOB M MX COSIMHECHUMN
Tema 5.1. Kiraccbl XMMHYSCKHX
COCIMHEHUH, CBOMCTBA IPOMBIIIEHHO
Ba)KHBIX 3JIEMEHTOB M UX COCIUHCHUM.
Tema 5.2. Xumnueckast
unentudukaius. Metoabr
XHUMHYECKOT'0 UCCIIEIOBaHUS U aHAJIN3a
BEILIECTB U UX MPEBPALLICHUN

Hroro B cemectpe:

34

17

57

HUroro:

34

17

57

HpaKTI/I‘-ICCKaﬂ HoATOTOBKA

00yJaronMucs  OMpeIesIeHHBIX
po(hecCHOHATBEHOM JeSTENbHOCTHIO.

3aKJII0YaeTCs
TPYIOBBIX

HCIMMOCPCACTBCHHOM
CBA3aHHBIX

BBIITOJIHCHUHN
Oy mymieit

4.2. CopepxaHue pa3/IelioB U TEM JEKIIMOHHBIX 3aHATHH.
Copep:xanne pa3aelioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0OIHIIE 4.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh



Pa3I[€J'IBI, TEMBI TUCLUIIIINHBI

Jlexun
(gac)

I13 (C3)
(dac)

JIP
(dac)

KIIT
(dac)

CPC
(dac)

Cemectp 2

Pa3nen 1 Beenenue B XUMUIo.

Tema 1.1.IlonsTHe BeniecTBa u
XUMHYECKON peaklMi, OCHOBHBIC
MOHATHUSA U ONPEICTICHUSI.

Tema 1.2. CTrexuoMeTpUUECKHE 3aKOHBI.
OyH/IaMEHTAJIbHbIC TTOHSATHUS U 3aKOHbI
XUMHH: 3aKOH COXPAaHEHHS MacChl,
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA,
3aKOH KpaTHBIX OTHOILIEHUH, 3aKOH
O00BEMHBIX OTHOIIECHUH. 3aKOH
ABorajpo, cieAcTBHs 3aKOHa
ABorajpo.

Tema 1.3.Crioco0bl onpeieeHus
KOJIMYECTBA BEIIEeCTBA, 3aKOH
3KBUBaJIEHTOB. Pacuér M’ (MonsipHBIX
Macc SKBUBAJICHTOB) JIJIsl TPOCTHIX
BEILIECTB, OKCUJIOB, KUCIIOT, OCHOBAaHU,
cosieil. @aKkTOp SKBUBAJICHTHOCTH.

Paznen 2: Crpoenue BemiecTBa

Tema 2.1. OcHOBHEIE CBEACHUS O
CTPOE€HHUH aTOMOB; KBAHTOBBIE UHCJIA.
Tema 2.2. Ilepunoanuecknii 3aK0H
J.M.Menneneena.

Tema 2.3. XumMnuyeckas CBA3b, BUIEI
XUMHYCCKOM CBS3H.

Tema2.4. MeToJ1 BaJICHTHBIX CBSI3€EH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEeKyISIpHBIX
opOuTanei.

Tema2.6. HeBajeHTHBIC THUIIBI CBSI3EH:
HWOHHAs CBI3b, METAINIMYCCKAs CBA3b,
BOJIOpOJHAs CBA3b, CHIIbI Ban-nep-
Baannbca.

10

10

Pasnen 3:XuMHUUeCKHEe CUCTEMEL.
OO01re 3aKOHOMEPHOCTH XUMHUECKHUX
MPOIECCOB.

Tema 3.1. DHepreTrka XuMHYECKUX
MPOIIECCOB, BHYTPEHHSISI SHEPTHS,
SHTAJIBITUS, YHTPOIIUS

Tema 3.2. sueprus I'nu60ca,
HaIpaBJIE€HHOCTh XUMHUECKUX
MIPOLIECCOB, XUMHUYECKOE U (Pa30BOE

14

20




paBHOBECHE.

Tema 3.3. CKOpoCTh XUMHUYECKOU
pEeaKuy U METO/BI €€ PETYIHPOBAHUS,
3aKOH JICUCTBUS Macc,

Tema3.4. DHeprus aKTUBAIUH,
ypaBHeHUE AppeHuyca, npaBuwio BaHt-
l'odda, katanuzarops! 1
KaTaJUTHYECKUE CUCTEMBI

Tema 3.5. PacTBOpBl, AucriepcHbIE
CUCTEMBI, CIIOCOOBI BRIPAXKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JUCCOLIMAIUS, BOJHBIE PACTBOPHI
AEKTPOJIUTOB,

Tema3.7. CBoiicTBa pa36aBIeHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJTHBIC
PacTBOPBI ANEKTPOIUTOB, 3aKOH
pazbasienust OcTBambaa, 3aKOHBI
Payns.BogopoaHbli TOKa3aTelb,
peakuu oOMeHa, TUAPOIIU3 COJICH.

Paznen 4. OcHoBBI
ANEKTPOXUMUYECKUX IPOLECCOB.

Tema 4. 1.okucnuTenbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINU

Tema 4.2.xuMHueCKr€ UCTOUYHUKU
NEKTPUYECKOr0 TOKA. ['anpBaHNYECKHE
JJIEMEHTHI.

Tema 4.3. DnexTponus, 3aKOHbI
@apanes. Tema 4.4. Kopposus u 60pbda
C He.

14

Pa3nen 5:CBoiicTBa MPOMBIIITIEHHO-
BAXHBIX 3JIEMEHTOB U X COCIMHEHUN
Tema 5.1. Knaccel xuMuyeckux
COEIMHEHM, CBOMCTBA MPOMBIIIJIEHHO
BaYKHBIX 2JIEMEHTOB U UX COEIMHEHUH.
Tema 5.2. Xumnueckast
uaeHTuuKanms. Metoasl
XMMHYECKOTO UCCIIEJOBAHMS U aHAJIN3a
BELIECTB U UX MPEBpaIeHUN

Hroro B cemectpe:

34

17

57




Hroro:

34

0 17

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATHUS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb MIPUBEACHBI B Ta0IHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 aux Ne
Ne | Tewmsl npaktudyeckux | @opmel npakTU4ecKux | TpyloeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSTUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHII
(gac) JIUHBI
VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4. JlabopaTopHBbIC 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHHA U UX TPYITOEMKOCTh TPUBEICHBI B TA0IUIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux No
MPAKTHYECK
Ne o 6 6 Tpynoemko . paznena
wn auMEeHOBaHUE J1a00paTOPHBIX padoT ob, (uac) oif R
MOJITOTOBK
1, (uac) JIUHBI
Cemectp 2
1 CrexuomMerpuueckue 3akoHbl. DyHIaMeHTalbHbIE 1 1
HOHATHUS U 3aKOHBI XUMHUH. CIIOCOOBI OnpeieNIeHHs
KOJIMUECTBA BEILIECTBA.
2 | Onpenenenrie M’ sKkBHBaJIEHTa METAJLIA. 4 1
Omnpenenenue  TemiaoBoro  3¢¢exra  peaxiuu 4 3
3 | HeWTpanu3alum.
4 N3Mmepenne 1 pacuer 2JeKTPOIHBIX TOTEHIUAIIOB 4 4
MeTtauioB U DJIC rajpBaHUYECKUX DJIEMEHTOB.
XruMuYecKkass M DJIEKTPOXUMHUYECKas KOppo3us, 4 4
HccnenoBanue KOppO3UH METAJUIOB U OIpEIEICHHE
UHTUOUTOPHOTO 3 eKTa
Bcero 17

4.5. BrInonHeHne KypcoBOTo MpoeKTa/ KypcoBOi paboThl

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aroUIXcs

Buapl camocTosiTenbHON pabOThI B €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabauna 7 — Bunbl camocTosTenbHONU paboThl U €€ TPYAO0EMKOCTh

Bun camocrosiTensHO#M paboThI Bcero, uac Cewmectp 2, uac
1 2 3
N3yuenne Teopernueckoro Mmarepuana auciuuiuiiabl (TO) 32 32




PacuerHo-rpaduueckue 3ananus (PI'3) 2 2
IToaroroBka k Tekymemy KoHTpoto ycrieaemocts (TKY) 7 7
Homamnee 3aganue ([13) 10 10
IToaroroBka k mpomexytouHoi arrectanuu (ITA) 6 6

Bcero: 57 57

5. IlepeueHb yueOHO-METOAMUECKOTO OOECIIeUeHUs

JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIMXCS [0 JUCIUIUTHHE (MOJIYJIIIO)
Y4eOHO-MeToInYeCKUue MaTepuasbl JUIsl CaAMOCTOSTENIbHON paboThl 00yYaroIIMUXCsl yKa3aHbl B

IL.I1. pa3naesioB 6-11.

6. HepequL MCYATHBIX U 3JICKTPOHHBIX yqe6Hbe I/ISI[aHI/Iﬁ

[lepedyeHb neYaTHBIX U SJCKTPOHHBIX YUeOHBIX M3IaHUI MPUBEICH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Ne4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

KomnunuectBo
9K3EMILISPOB B
HIudp/ URL ampec bubnmorpaduueckas ccpiika Ouommoteke
(xpome
AICKTPOHHBIX
9K3EMILISPOB)
https://urait.ru/bcode/5125 | Inunxa, H. JI. O6mas Xxumus B 2 T.: y49eOHUK JJIs
02 By30B / H. JI. 'muHKa ; mox pegakuuein
Pesxnm noctyna s B. A. Ilonkosa, A. B. babkoBa. — 20-¢e u3p.,
aBTOPH3MPOBAHHRIX nepepad. u gon. — Mocksa : M3marensctBo KOpaiir,
HOARIOBaTECH 2023. — 353 c. — (Bricmiee obpa3zoBaHue). —
ISBN 978-5-9916-9353-0
https://urait.ru/book/obschaya-i-
neorganicheskaya-himiya- O6mas u Heopranuyeckast xumust B2 1. Tom 1. 1
589857 Huxonvcxuii A.B., Cysopos A.B.
VYuebnuk / Cep. 76 Bricuiee oopazoBanue. (6-¢ u3.,
Pexum noctyna st ucnp. u jgon) Mocksa, 2020.
ABTOPHSHPOBANHAIX N3narenscrBo: M3natenscTBo FOpaiit
II0JIB30BaTCJICU
https://urait.ru/book/obschaya-i- OOGmias u Heopranuveckas xumus B 2 1. Tom 2. 1
neorganicheskaya-himiya- Huxonvcxuii A.b., Cysopos A.B.
589857 VYueOnuk / Cep. 76 Bricuiee o6pazoBanue. (6-€ u3j.,
Pexum nocryna s ucrp. u gon) Mocksa, 2020.
aBTOPH3MPOBAHHEIX UznarensctBo: U3narenscto FOpaiiT
II0JIB30BATCJICU
https://urait.ru/book/obschaya-i- | Xyyus. Huxonvcxkuii A.B5., Cysopos A.B.
rslggg’(;a?CheSkaVa'hlmlya' Vuebuuk u npaktukym / Cep. 76 Boiciee
PexumM 10CTya VTS obpasoBanmue. (2-e u3., nmep. u gom) Mocksa, 2020.
ABTOPH3HPOBAHHBIX W3parensctBo: U3gatensctBo FOpaiit
IIOJIB30BaTCJICHU
Xumus. OCHOBHBIE CTEXMOMETPUUYECKUE 3aKOHBI,
http:/lib.guap.ru/ CTPOEHUE BEIIECTBA, TEPMOJINHAMUKA, KHHETHKA,
Pesaint 0CTyTa s PacTBOPBI, JIEKTPOXUMUSA: [ DIEKTPOHHBIN pecypc] : 5

ABTOPUBHPOBAHHBIX
MOJIL30BaTENCH

yuebnoe nocobue / T. E. Kpsutosa, T. 1. ®omuuena

; C.-IleTepO. Troc. yH-T a3pOKOCM. MPUOOPOCTPOCHHUS.

- DIeKTpOH. TeKCTOBBIE 1aH. - Cankr-IlerepOypr :



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://elibrary.ru/item.asp?id=42653970
https://elibrary.ru/books.asp?sortorder=1&publname=%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE%20%D0%AE%D1%80%D0%B0%D0%B9%D1%82
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://elibrary.ru/item.asp?id=42653970
https://elibrary.ru/books.asp?sortorder=1&publname=%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE%20%D0%AE%D1%80%D0%B0%D0%B9%D1%82
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-589857
https://elibrary.ru/books.asp?sortorder=1&publname=%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE%20%D0%AE%D1%80%D0%B0%D0%B9%D1%82
http://lib.guap.ru/

Wzn-po I'VAII 2020. - 148 c.
http://lib.guap.ru/
Xumus. Kinaccel HEOpraHM4eCcKuX COSTMHEHUM:
PeskiM 0CTyIa s yue0. mocobue / T. E. Kpsutosa. — CII6.: T'YAIL, 15
ABTOPU3UPOBAHHBIX 2024. - 44 c.
II0JIB30BATECJICHU
OO61as u Heopranuyeckas xumus : B2 1. T. 1 :
https://znanium.ru/catalog/ 3aKOHBI M KOHIICTIIINH : Y4eOHOEe mocoOue / o pe/.
document?id=425377 akagemuka PAH A. 1O. [{uBange. - 2-¢ u3n. -
PesxnmM 10cTyna s Mocksa : JITaboparopus 3nanmi, 2022. - 495 c. -
ABTOPU3UPOBAHHBIX (Yuebnuk nis Beiciien mkosbl). - ISBN 978-5-
nosb30BaTENCH 93208-576-9. - Tekct : anexktponubid. - URL:
https://znanium.com/catalog/product/1984044
https://urait.ru/bcode/4328 | Heoprannueckas xumus: Y4eOHoe nocodue ms
06 By30B ['enbdman M. U., FOctparos B.
Peskum J0CTyHa Jis [I.N3narensctBo "Jlanp"
ABTOPU3HPOBAHHEIX 3-e uza...crep., 2025 — 528c.
IIOJIB30BaTCICHU
https://e.lanbook.com/boo | Xyymg: yUeOHHUK TS BBICIIMX YICOHBIX 3aBEICHH /
k/4032 [ A. A. I'ypoB X465 u ap.]. - 4-eu3n., ucnp. -
z;:;?:l;;fg;{afbf: Mocksa: UsnarensctBo MI'TY um. H. D. baymana,
HONb30BATENCH 2017.-775, [1] c.: mi. ISBN 978-5-7038-4728-2
http://lib.guap.ru/
PesxuM focTyma s O6mas xumust: yue6. mocodue / T. E. Kpbuioa. — 5
ABTOPU3HPOBAHHBIX CIIo.: I'VAII, 2025. — 85 c.
IIOJIB30BaATCICHU
7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(OPMaIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNnbHbIX pecypcoB nH(pOpMaIMOHHO-

TEJIeKOMMYHUKAIIMOHHONH ceTn «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBeJieH B Tabnuiie 9.

Tabmuma 9 — IlepedyeHb DIEKTPOHHBIX O0pa30BaTENbHBIX pPECYpCcOB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
URL anpec HanmenoBanue

https://urait.ru/book/obschaya-
himiya-569090
http://www.hemi.nsu.ru

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHIA
8.1. [lepeueHp MporpaMMHOTO OOECIEUEHHUs, HCIOJIb3YEMOT0 IMpPU OCYLIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.
IlepedeHp uCnonbp3yeMoro NporpaMMHOro odecrieueHus npeacrasieH B Tadbaure 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro 00ecreyeHHs

Ne i/t Haumenosanmue

OnexrpoHHas nHpopmarronHo-o0pa3oBatensHas cpena I'Y AIl «MuTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) paspadborana corpynaukamu I'Y AT (BBeaeHa B



http://lib.guap.ru/
https://znanium.ru/catalog/document?id=425377
https://znanium.ru/catalog/document?id=425377
https://urait.ru/bcode/432806
https://urait.ru/bcode/432806
https://e.lanbook.com/book/4032
https://e.lanbook.com/book/4032
http://lib.guap.ru/
https://urait.ru/book/obschaya-himiya-569090
https://urait.ru/book/obschaya-himiya-569090
http://www.hemi.nsu.ru/

skcrryararuio nmpukazom ['YAII ot 06.06.2017 Ne 05-215/17), nepedeHnr Moaymei u
uX (QyHKIIMOHAIFHOE Ha3HAYCHHE U3JI0KEHBI 10 cchlIKe https://guap.ru/it/system/iso

OdunmanbHbIi caliT 00pa3zoBaTeNbHON opranu3anuu B cetd « MHTepHeT
(https://guap.ru/), pazpaboran cotpyaaukamu ['Y AIl (BBeneH B 3KCIUTyaTaluio
[Tpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

Microsoft Office 2019 (morosop I'YAII, undopmanust o JTUICH3UN MTPEACTABICHA 110
ccruIke https://guap.ru/it/system/iso/po)

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX npu

OCYHIICCTBIICHUU O6pa30BaTeJ'II>HOFO nponecca 1o JuCHUIlINHE

[lepeyeHp HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM IMPEJCTAaBICH B

Tabymue 11.

Tabmmua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne /i1

HanmenoBanue

1

OnexrponHbIi Katanor oudmmoreku I'YAIl ¢ goctynom k 6a3e MoJTHOTEKCTOBBIX

n3nanuit (https://lib.guap.ru.), TocTyn Yepe3 JIMYHBIA KAOWHET YuTaTelss OMOINOTEeKH
I'VAII

Hayunas snextponnas 6ubnmoreka «eLIBRARY» (https://elibrary.ru/), noctyn
yepes JTUYHbIN kabunet untarens oubnuorexu I'YAIL, a taxxe no [P -agpecam ['Y AII

Hayunas snextponnas 6uoimoreka «eLIBRARY» (https://elibrary.ru/), noctym
yepes JU4HbIi kabuHet unrtarens Oudnuoreku I'YAIIL, a Takxe no [P -agpecam ['YAII

OBC «JIanb» (https://e.Janbook.com/), nocTym yepe3 TUUHBIN KAOUHET YUTATEISA
oubmanorexku ['YAIL a taxxke no IP -anpecam I'VAII

OBC Znanium (https://znanium.ru/), 1ocTyn yepe3 JUUHBIA KaOMHET YUTATENsS
oubanorexku ['YAIL a taxxke no IP -anpecam I'VAII

ObpaszoBarenbHas miardgopma «tOpaiit» (https://urait.ru/), goctyn dyepes
Tu4HBI KabuHeT untarens ondauoreku ['Y ATl a taxxke no IP -agpecam I'VAII

Hayunas JIEKTPOHHAS oubnmoreka «KubepJlennnka»
(https://cyberleninka.ru/), cBOOOAHBIN TOCTYTI

WNHdopmanoHHbIe U CIPaBOYHO-NPABOBBIE CUCTEMBI

"KoncynbranT [Tnroc" (www.consultant.ru) cereBast Bepcusi 1151 00pa3oBaTeIbHbIX
opranu3zanuii, noctymn no IP -agpecam ['YAII

CoBpemenHble npodeccroHaIbHbIe 0a3bl JAHHBIX

denepanbubIii mopTan «Poccuiickoe obpazosanue»’ (https://ro-edu.ru/), cBo6OHEII
JOCTYI

PedeparuBnas 6a3za qaHHBIX PEIICH3UPYEMON HAYUHOM JTUTEPATYPHI Scopus
(https://www.scopus.com/), goctym 1o [P -agpecam I'VAIIL

®denepanibHOE rocyAapCcTBEHHOE 00/ KeTHOE yupexaeHue «DenepaabHblii HHCTUTYT
MIPOMBIIIITICHHON coberBennocT (https://www . fips.ru/), cBOOOIHBIIT JOCTYI

Hayunslii sxypran « HHOBanmoHHOE mpudopoctpoernex»’ (https://guap.ru/m/inps),
CBOOOJHBIN J1OCTYI

! ®enmepanbupiii mopran «Poccuiickoe 06pa30BaHMe»: HOBOCTH, CTaThH, SKCIEPTHBIE KOMMEHTApHH O Pa3BHTUH
CHCTEMBI 00Pa30BaHMS U BOCITUTAHUS

2 denepabHBIA HHCTUTYT TPOMBINLIEHHON COOCTBEHHOCTH MPEIOCTABIIACT JOCTYI K MOJHBIM TEKCTaM TOBAPHBIX
3HAKOB W 3HAKOB oOchmyxuBanus PD, n300peTeHun, MoJIe3HBIM MOENIEH, IPOMBIIUICHHBIX 00pa3ioB P® u npyrum
pecypcam. XpOHOJIOTHUECKHAN 0XBaT: ¢ 1924 roma 1mo TeKyIIwid To/I.

3)KypHan COmEpXHUT 6 pPa3elloB COBPEMEHHOH HAayKH, B TOM 4Yucie: 1. YIpaBleHHe KauecTBOM IMPOAYKIHH.
Opranuzanust Tpou3BOACTB; 2. MeToabl U NMprOOPHl KOHTPOJS M JTUATHOCTUKH MAaTEPHAJIOB, U3JCIUIA, BEIICCTB U



https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://lib.guap.ru/
https://elibrary.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/
https://cyberleninka.ru/
http://www.consultant.ru/
https://ro-edu.ru/
https://ro-edu.ru/
https://www.scopus.com/
https://www1.fips.ru/

9. MarepuaiabHO-TeXHUYECKas 0a3a

CoctaB MaTepHambHO-TEXHHYECKON  0a3bl,

Heo0X0aAUMOM

JUIsL  OCYILECTBJIECHUS

00pa3oBaTeNFHOTO MpoIiecca 0 AUCHUIUINHE, TPeACTaBlIeH B Tabnumel2.
Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne
/o

HaumenoBaHue cocTaBHOM 4acT
MaTepHUaTbHO-TEXHIUYECKON 0a3bl

Howmep ayautopuu
(pu HEOOXOMMOCTH)

MynpTumeauiiHas JICKIUOHHAS ay AUTOPHS:
Crnenmanu3upoBaHHas MeOelb; TEXHUYECKHUE CPEACTBA
o0ydeHus1, CITy>Kalue s IPeCTaBICHUs yIeOHOU
uHpopManuu 60JIbIION ayAUTOPHUH; HAOOP
JEMOHCTpallMOHHOT0 000pyoBanust (MHTEepakTUBHBIN
MYJIbTUCEHCOPHBIN JUCIUICH Ha MePeKaTHOW CTOWKe, TaOIUIIbI
[Teproanueckoit CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
JI.1.MenneneeBa, 3ICKTPOIHBIX MIOTEHIINAIOB, 00Pa3II0B
MUHEPAJIOB, MOJIEJIEH MPOCTPAHCTBEHHBIX PEIIETOK )

I'acrenno 15
32-01

Creunanu3upoBaHHash XUMHUYECKas 1abopaTopus co
CHEeMaIM3UPOBAHHBIMU JIAOOPATOPHBIMU CTOJIAMH, C
HCIIO0JIb30BAHUEM JE€MOHCTPALIMOHHBIX IJIaKaTOB,
71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUISI OTIPEICICHUS
SKBUBAJICHTA METaJlJIa, U3BMEPEHUS SJIEKTPOJAHBIX OTCHIIMAJIOB,
CKOPOCTH KOPPO3UHU- METAJLIOB - MUJIJIMBOJILTMETPBI;
aHAJIMTUYECKHE U 3JICKTPOHHbBIE BeChl; JJabopaTtopHble pH-
METpBbI, HEHTPUDYTU U KAITOPUMETP.

T'actemno 15
33-02
33-04

ITomerienue 1t camocTosTeNbHOM paboThl, HTEpHET-KIacc.
CriennanusupoBaHHasi MeOeb, BO3SMOYKHOCTD MOAKIIIOUEHUS K
cetu «MIHTEepHET» U TOCTYT B 3JIEKTPOHHYIO HHPOPMAILIMOHHO-
oOpazoBarenbHyto cpeny opranuzaruu. 10 1K, [TpunTep
nazepublii HPLJP4515n, ITpuntep HP LaserJetEnterprise 600
M602dn.

12-16 (yn. bonpias
Mopckas, 1.67, muT. A)

[Tomemienue st caMOCTOSITENbHON paboThl OOydaroUIUXcs -
Uuranpabii 3anm Oubmmorekn ['YAIL: crnenumanusupoBaHHas
Meberb; epcoHalbHble KOMITbIoTephI — 10 mT.,

o0ecrnedeH JOCTYM B 3JEKTPOHHYIO HHPOPMAIIMOHHO-
obpazoBatenbHyto cpeny I'YAII no nokansHoOH
BBIYMCIIUTEIIBHON CETH U TOUKe noctyna WiFi, a Takxke K
3JIEKTPOHHO-OMOIMOTEYHBIM CUCTEMaM, pedepaTUBHOM Oaze
JAHHBIX Scopus; konupoBaibHbIK anmnapaT Kyocera KM2035.

22-19 (yn. bonpias
Mopckas, 1.67, nut. A)

10. OueHouHble cpeACTBa sl MPOBEICHUS TPOMEKYTOUHOM aTTECTALIMHI
10.1. CocTtaB OLEHOYHBIX CPEICTBIAJNS MPOBEACHUS MPOMEKYTOUHOM aTTECTal[uu
00ydJaronuxcs mo TUCIUILIMHE TPUBEIeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl MPOBEACHUSI MPOMEKYTOYHON aTTeCcTalluu

Bug npoMeXKyTOYHOM aTTecTauu

HepequL OIICHOYHBIX CPECACTB

JuddepeHunpoBaHHbIN 3a4ET

Crnncok BOnpocos;
TecTsr,

npupoaHoit cpenbl; 3. CUCTeMHBIH aHanmu3, ympaBieHne W o0paboTka wHpopMmanum; 4. MHbopMannoHHO-

N3MEPUTCIIBHBIC W YIPABIAKOIMUC CHUCTCMBI;

5. Cucremsi,

CDyHL[aMeHTaHLHLIC HAaYKU U MMPUKJIAJHBIC UCCIICAOBAHMS.

CeTH M YCTPOWCTBA TEIEKOMMYHHUKAIUH; 6.




‘ 3anaqu.

10.2. B kauecTBe KpHUTEpHEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4YarolMMHCcs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B Teuenne cemectpa MOXKET HCIOIB30BaThCS
100-6amapHass  mKaja  MOJYJIBHO-PEHTHHTOBOW  CHCTEMbl  YHHMBEPCHTETa,  IpPaBHIIA
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIETEHITHI

OI11eHKa KOMITETEHIUN

XapakTeprucTruka c(pOpMUPOBAHHBIX KOMIIETEHLMIA
5-0ajuIbHAs IIKana PaKTep (op

OOyuarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPAMMHBIN MaTepua;

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €r0 U3J1araer;

— ONUpasiCh Ha 3HAHWUS OCHOBHOM W JOMOJHUTEIHHOW IJUTEPaTypHl,
«OTIIAYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYYHBIC MOJOXKECHHS C MPAKTUYECKOU
«3a4TEHO» NeSATEIbHOCTHIO HAIIPaBJICHUS;

— yMes0 000CHOBBIBAET U apryMEHTUPYET BBIIBUTAEMbIE UM UJIEH;

— JIeJIacT BBIBOJBI M 000OIICHHUS;

— CBOOOJTHO BJI/IEET CUCTEMOM CIIEIUATU3UPOBAHHBIX MTOHATUM.

— npaBmIbHO BeIIOJHUI OT 90% 10 100% TecTOBBIX 3ajaHui .

OOyuaromuiics:

— TBEpJIO0 YCBOMJI MMPOTPAMMHBIN MaTepuai, rPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMUpasCh Ha 3HAHUS OCHOBHOW JIUTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

«XOpOLIO» — YBSI3BIBAET YCBOEHHBIE 3HAHHUS C NPAKTUYECKOW JEeATEIbHOCTHIO
«3a4TEHO» HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHNUS,

— JIeJIaeT BBIBOJBI M 000OIICHHUS;

— BJIQJICET CUCTEMOMN CIIEMAIN3UPOBAHHBIX OHITHIA.

— IMpaBMJIBHO BRIMOJHUA OT 70% 10 89% TeCTOBBIX 3aaHuil .

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IpPOrpaMMHBIN MaTepual,
IO CYWIECTBY M3JaraeT €ro, ONMMpasch HA 3HAHUSA TOJBKO OCHOBHOM

JUTEpaTyphl,
— JIOITyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOYHOCTH;
«yIOBJIETBOPUTENILHO» | — UCIIBITBIBACT 3aTPyJHEHUS B IMPAKTUYECKOM HPUMEHEHUU 3HAHUM
«3AYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYIUPOBAHUU BBIBOJIOB U 0000IIIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITHH.
— MPaBWIIHHO BEIMTOIHMI OT 51% 1m0 69% TecTOBBIX 3aaHui .

— o0yyJaronuiicss He YCBOWI 3HAYUTENBHOM YacTH MPOTPAMMHOIO
MaTepuana,
— ZIOTyCKAaeT  CYyIIeCTBEHHbIE  OMMUOKKM W  HETOYHOCTH  TIPH
«HEY/IOBJIETBOPUTEIILHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPaBIIECHUH;
«HE 3a4TEHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHHUH 3HAHMUIA;
— HEe MOXKET apryMEHTUPOBATh HAYYHBIE TTOJTOKECHHS;
— He (popMyIHpPYET BHIBOJAOB U 000OLICHHIA.
— IIPaBUJIGHO BBINOJIHII MeHee 51% TeCTOBBIX 3aNaHUH .

10.3. TunoBele KOHTPOJIBHBIE 3a/1aHUSI WJIH NHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadmuure 15.

Tabmuna 15 — Bonpocs! (3agaun) 18 9K3aMeHa

Kon

Ne /i [Tepeuens BonmpocoB (3a1a4) 11 IK3aMeHa
WHJIUKATOpa




‘ Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO ‘

Bompocsr (3amaun) s 3aueta / qudd. 3auera npegacraBieHsl B Tabnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera

Kon

Ne i/t Ilepeuens Bompocos (3axay) g 3auera / nudd. 3auera
p p (3ana4) A Aupd WHJIUKATOpa

1. CdopmynupyiiTe OCHOBHBIE MTOJIOKEHHUSI KBAHTOBOW MEXaHHUKH: OIIK-5.3.1
1. 3anmumure ypaBHeHue I[lnaHka, naliTe OOBSICHECHHE IOHSITHIO
KBaHTOBAs YHEPT U

a. JaliTe XapakTepUCTUKY U OIpPEJIeTICHUE MOHATHIO KOPITYCKYJISIPHO-
BOJIHOBOM JIyaJIn3M

6. 3anummte YpaBuenue Jle-bpoiins, NalTe IOHATHE JUINHBI
BOJIHBI Jle-bpoiins.

2.3anummure MaTeMaTU4eCcKoe COOTHOILIICHHE [Tpunnumna
HeomnpeaeneHHocTu ['elizenOepra, (HU3MYECKHIA CMBICT .

2. ChopmynupyiiTe omnpeneneHue MOHATHS «aTom», aromHoe sjapo, | OIIK-5.3.1
JaiiTe ompeselieHue, YKaXuTe Ha COCTaB aTOMHBIX SJEP.
CdopmynupyiiTe ompeseneHue U MOHATHE BOJTHOBON HYHKIUH.

3. 3anumure YpaBHenue Ilpemunrepa mus  aroma Bojopoaa. | OIIK-5.3.1
Chopmynupyiite MIOHATHE BOJHOBOM  (yukmuu, Jlaiite
onpenenenue KBaHTOBbIM unciaaMm, HX (QU3NUECKH CMBICIL.
IIpuBenure IIPUMEPBl  3aII0JHEHUS aTOMHBIX  opOuTanen
3JeKTpoHamu, naunte noHsatus Ilpuniuny 3anpera [laynu, [TpaBuny
XyHpa, npaswity KiieqkoBCKOro.

4. Coopmynupyiite nonsatue Ilepuoanueckoir cuctemsl snemeHToB. | OITK-5.3.1
[Haiite onpenenenue IlepuonnueckoMy 3akoHy Menaeneesa, u
chopmynupyiiTe  coBpeMeHHoe ompeneneHue Ilepuoauueckoro
3akoHa. Jlalite omnpenenenue rpynmsl, nepuoga B IIC. laiite
00BbCHEHHE TaKUM TOHATHAM, KaK aHAJIOTH, B 4YEM 3aKIIOYAETCS C
CYThb 3TOH 3aKOHOMEPHOCTH.

3. Cohopmynupyiite u naiite ompeneneHue TakuM moHATHAM, kak | OITK-5.3.1
paauyc aToMOB M HOHOB, SHEPrud  HMOHHU3AIUHU, CPOJCTBO K
JIIEKTPOHY, ANIEKTPOOTPHULIATEIBHOCTb, OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIbHASI  CIIOCOOHOCTb. [IpuBenure mnpumepbl U
O00BSICHUTE 3aKOHOMEPHOCTh HM3MEHEHHs CBOMCTB MO MEPHOAY U IO
rpynme.

6. Chopmynupyiite nmoustue xumudeckoii cBsa3u. HazoBure ocuoBHbie | OITK-5.3.1
XapaAKTEPUCTUKA X.C. Onwummure KBAaHTOBO-MEXAHUYECKHUE
MPEACTABICHUS O MPUPOAE XUMHUYECKOW CBsI3H, Teopus I eintnepa u
Jlonmona, naiite moHATHE OOpa30OBaHHS JIBYXaTOMHOW MOJICKYJIBI.
JlaiiTe 00BbsICHEHHE METOJly BAJIECHTHBIX CBs3ed, ykaxure Tuibl XC.
[IpuBeaute npumepsl. KoBaneHTHast CBs3b, JaTh OIpPEIECICHUE,
MIPUBECTU MTPUMEDPBI.

7. ChopmynupyiiTe nmoustue xumuueckor csizu. Heamentasie Ttumsl | OITK-5.3.1
XUMHUYECKON CBA3M: METAJNIMYECKas, JalTe ONpEAENICHUE TaKoi
CBA3M M  OOBSICHUTE MEXaHHU3M OOpa30BaHMsI 3TOM XUMHUYECKOU
CBSI3U.

8 Haiite ompeneneHne YHHBEpPCAIbHOMY KBaHTOBO-xuMuueckomy | OITK-5.3.1
MeToAy  omucaHuss — xumuyeckoi  cB3u  (MMO)  meronmy
MoteKyJsipHbIX opOutanet unu  (JIKAO), nmpuBenuTe mpumepsl u
OTIpPECIUTE TOPSAOK CBSI3H, MATHUTHBIE CBOMCTBA.




CdopmynupyiiTe TOHSITHE TUOPUAM3AIMM ATOMHBIX OpOHTaNeH.
[Tepeuncnure Buabl ruOpuau3anuii. Jlaiite onpeneneHue MOHATUS O
NOJSIPHOCTH  MoOJeKyn. [lpuBenure mnpuMmepbl  IOJSIPHOM H
HENOJISIPHON MOJICKYJIBI.

OIIK-5.3.1

10

Cohopmynupyiite  ompeneneHue  paavoakTHBHOCTH. HaszoBure
Ba)XHEUIINE CBOWCTBA PAJMOAKTUBHOTO H3IMy4YeHHA. O -,3- , Y -
U3IIy4YECHHUS. [Haiite onpeeaeHue OCHOBHOT'O 3aKOHa
panuoakTUBHOro pacnazna. [aiire onpenenenue Koncranre pacmana

()

OIIK-5.3.1

11.

Chopmynupyiite mnoHsATHE XHUMHUYECKON TepMoauHaMuku. Jlaiite
orpeziesieHue IOJIHOM SHEpruu CUCTeMbl, €€ (u3mveckuili cmbic,
chOpMyJIUPYIHTE TEPBHI 3aKOH TEPMOJUHAMHKHU. HAIUIINATE
YpaBHEHHUE NEPBOT0 3aKOHA TEPMOJANHAMUKH.

OIIK-5.3.1

12.

Chopmynupyiite noHsTHE XUMHYECKOW TepMoaUHAMHUKU. Jlaiite
oTpesieNieHUue CBSI3aHHOW HSHEPTUU CUCTEMBI, €€ (PU3MUECKUN CMBICI,
chopmynupyiiTe  BTOPOM  3aKOH TEPMOJAMHAMHUKU, HAMMIINUTE
ypaBHEHHE BTOPOr0 3aKOHA TEPMOIMHAMHUKHU.

OIIK-5.3.1

13.

Chopmynupyiite mnoHsTHE XUMHYECKOW TepMoauHAMHUKU. Jlaiite
onpenenaeHue cBoOoaHOM sHeprun [m606ca e€ pusnueckuii cMbICH,
HAIUIIATE ypaBHeHHME [nO0Oca, yKaXuTe KPUTEPUH MPOTECKAHUS
peakiuii. 3amuIIuTe YacTHYK MPOU3BOJHYI  YUUTHIBAIOUIYIO
3aBUCUMOCTD dHepruu ['mb0ca oT cocraBa cucremsl. JlaiiTe nmousaTue
XHMHUYECKOTO MOTEHIIMANIA.

OIIK-5.3.1

14

ChopmynupyiiTe MmoHSATHE XMMHUYECKOM KHUHETHKH. JlaiTe
OIPEIEICHUE OCHOBHOIO IIOCTYyJlaTa XUMHUYECKONM  KUHETHKH.
ChopmynupyiiTe NOHITHE MOJEKYJISIPHOCTH pEaKLUU U TMOpsIKa
peakuuu. [lepeuncnaure ¢akTopsl BIHAIONME HA CKOPOCTb
XUMHUYECKON peakiuu. YpaBHeHUEe AppeHuyca, ypaBHeHUE BaHT-

Tododa.

OIIK-5.3.1

15.

ChopmynupyiiTe moHsTHE  pacTBOpa. Ha3zoButre  OCHOBHBIE

XapaKTepUCTUKH pacTBopa. /[laiiTe moHsATHE O CIIOCOOAX BBIPAXKEHUS
KOHIICHTpAaLlUi pacTBOPOB, KAKUE BUJIbI KOHIICHTPALUH CYIIECTBYIOT.
Hanuumre popmyast st ux pacuéta (M, N, Cm, T, y, ®)

OIIK-5.3.1

16

Chopmynupyiite ompeneseHue MOHSITHS «KOJUIUTaTUBHBIE CBONCTBA
pacTtBopoBy». JlaiiTe onpeneneHnue TaKuM HMOHATHAM, Kak Juddy3us,
ocMoc, ocmoTuueckoe nasieHue. Chopmynupyiite 3akoH Bant-
['opda u 3akonsl Paynsa. YkaxuTe 3aBHCHUMOCTb TEMIIEPaTyphI
KpUCTaJJIM3allvi U KUIICHUA OT KOHICHTPAIIMKW pacTBOpa.

OIIK-5.3.1

17

ChopmynupyiiTe MOHSATHE 30HHOW TEOPUM KPUCTAIIOB, JaiTe
ompeieNieHue  pealbHbBIX  KpucTauioB. JlaliTe  omnpeneneHue
HECTEOXUMETPUUYECKUX COEIMHEHUM WU COCIMHEHUM MEePEMEHHOI0
COCTaBa, MPUBEANTE MPUMEPHI KPUCTALIOB IEPEMEHHOTO COCTaBa

OIIK-3.B.2

18.

Chopmynupyiite nonsartue pactBopa. JlaiTe omnpenesieHue cOCTaBy
pactBopa. Kakue arperatHble cOCTOSHUS pacTBOpoB Brl 3Haere
XKunkue pactBopnl. [laliTe ompeneneHue W (U3NYECKUNA CMBICIT
TaKOTo SIBJIEHUS, KaK, AJIEKTPOJIIMTUYECKAs TUCCOIHAIUSI PACTBOPOB.
[TpuBenuTe NpUMEpBHI.

OIIK-3.B.2

19

ChopmynupyiiTe TOHSTHE  DJIEKTPOJIHTA, JaWTe OIpeACIICHHE
CHJIBHOTO M ciaboro sjekTponuTa. Jlaiite ompeneneHue cTeneHu
nuccoumanuu. [lpuBenure npumepsl. 3aNUIIATE 3aKOHBI Payns mis
AJIEKTPOJIMTOB, M30TOHMUECKUI KO DUIIHEHT, PU3HMUECKUI CMBICI.

OIIK-3.B.2

20.

CdopmynupyiiTe TMOHSATHE:  BOJOPOIHBIA TMoOKaszarenb.  Jlaiite

OIIK-3.B.2




OTpesielIeHne HMOHHOTO MPOU3BECHUsT BOJbl. Hamuimmre ypaBHeHUE
JUls pacyéra BOJOPOJHOIO MOKA3aTes.

21. Chopmynupyiite  ompenenenue Takux moHsATHH Kak: [uapomms | OIIK-3.B.2
cojieil, MOHHO-OOMEHHBIE PEAKIMH, IEePEUUCIUTE BHUJbI THAPOIIN3A,
npuBeauTe NpuMepsl (Tpu Tuna ruaposusa). Onpenenute  pH-
pPacTBOPOB FUAPOIIN3a, JAlTe ONpeaesIeHue COBMECTHOIO I'MIPOIN3A,
NPUBEINTE IPUMEPHIL.

22. ChopmynupyiiTe oHsiTe Tmpom3BeneHus pacrBopumoctu. Jlaite | OITIK-3.B.2
ompejeneHue  mporecca pactBopeHus. Jlalite  ompeneneHue
HACBIIIEHHBIX ~pacTBOpoB. JlaiiTe ompenenenue KOHCTAHTBI
pPacTBOPUMOCTH, BBIYHCIICHUE PACTBOPUMOCTH B MOJIB/JI, T/11,

23. ChopmynupyiTe TMOHATHE OxkucnurensHo-BoccTaHoBUTENbHBIX | OIIK-3.B.2

npoueccoB.  Jlaiite onpeneneHue OKUCIUTENb, BOCCTAHOBUTEIIb,
NPUBEIUTE MIPUMEPHl U YKAXKHUTE, B KaKUX CIy4asX MOXET OJUH U
TOT XKe DJIEMEHT BBICTYIIATh KaK OKHUCIINTCJIIb niin KaK

BOCCTAHOBUTEb.
24, Chopmymupyiite moHATHE «DNEKTpoAHbId moTeHmuamy. [aiire | OIIK-3.B.2
omnpezaeneHue M (GU3NYECKUN CMBICT JABOWHOTO  DJIEKTPHUYECKOTO
cinos.  OOBsICHWTE SBIICHUS CKayka IMOTeHIWana.  Hamummre

ypaBHeHue HepHcra.
25 ChopmynupyiiTe TOHSITHE TajdbBaHWYECKOro J3nemeHTa, pgaire | OIIK-3.B.2

ONpENIECTICHUE TOHATHS «3JEKTPOA» B DIJIEKTPOXUMHUH, HAMMUIIUTE
ypaBHeHue HepHcTa, ykaxure, Kakuhe IpPOLECCHl MPOTEKAIOT Ha
KaTo/e, a KaKue Ha aHoje. 3alUIIUTe TOKOOOPa3yIOIIyl PEaKIUio
JUIsL  TaJbBaHUYECKOIO dBJEMEHTa U CXEMy TaJIbBAHUYECKOTO
aneMeHTa. JlaiiTe ompeneseHne dJIEKTPOIUTUYECKOTO KIII0Ya, €ro
(bu3HYECKUN CMBICI.

26 CdopmynupyiiTe MOHATHE DJIIEKTPONIM3a paciuiaBoB U pactBopos, | OIIK-3.B.2
JaiiTe ompejelieHue 3TOro SBJICHUS,  HANUIIUTE  IPOLECCHI
IIPOTEKAIMe Ha aHojAe M Ha kKaroxe. Hanumwnre ypaBHEHME
®dapanest AJA IEKTPOIU3a, O0BSICHUTE (PU3UUYECKUN CMBICH ,JalTe
ONPEACIEHUE DIEKTPOXMMHUYECKOTO IKBUBAJIEHTA.

27. Cdopmynupyiite nonstue koppos3ust meraiio. HazoBute dakrtopsl, | OIIK-3.B.2
BIUSAIONIME HA KOpPpo3ur0 MeTauioB. OOBSCHUTE MEXaHU3M
KOPPO3HOHHBIX TMporeccoB. HazoBute cmocoObl 3amMTBl  OT
KOPpO3UH.

28. [Ipoananusupyiire COCTaB CTaJu. Haszosure ocHoBHble | OIIK-3.B.2
KOHCTPYKIMOHHBIE MeTayiel. CBoiicTBa AmoMHMHMS, XpoMma,
XKeneza, ux mnomyueHue u paQUHUPOBAHHE, HCIOIb30BAHUE B
CaMOJIETOCTPOEHUHU U MPUOOPOCTPOEHUH.

29. ChopmynupyiiTe TOHATHE MOJUMEPOB, cTpoeHue mnonumepoB u | OIIK-3.B.2
CrOCOOBI  TIONyYEHMs, HA30BUTE NPUMEHEHHE TIOJIMMEPOB B
MIPOMBIIUIEHHOCTH

30. ChopmynupyiiTe moHsATHE XUMHUYECKOW uaeHTu(ukanuu Bemects, | OIIK-3.B.2

HazoBute MeTOoAbl KOJIMYECTBEHHOI'O aHAaIH3a. Kakue BUBI
HHCTPYMCHTAJIBHOT'O aHAJIM3a BBl 3HACTC.

[lepeuyeHp TeM AJIsl BHIOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOW pabOThl IMpeICTaBIICHBI
B TaOnuie 17.
Tabmuua 17 — IlepeueHb TeM /sl BBIIOJIHEHUSI KYPCOBOT'O MPOEKTa / KypCOBOil paboThI
\ Ne /it \ [TpuMepHBIii TepedeHb TEM JIJIsl BHITTOJIHEHHS] KYPCOBOTO MPOEKTa/ KYPCOBOM \




paboThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocsl s mpoBeneHHs NPOMEKYTOYHOM aTTECTallMM B BHAE TECTHPOBAHMS
npeJcTaBiIeHbl B Ta0uie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOMPOCOB JJIsI TECTOB

Ne Kon
[lepeuens BompocoB (3a7a4) AJisl TECTOB
n/m WHJMKaTOpa

1 Ttun) 3amanue KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM OJHOTO BEPHOTO
OTBETAa U3 YETHIPEX MPEUIOKCHHBIX 1 000CHOBaHUEM BHIOODA.
WNuctpyknus: IlpounTaiite TEKCT, BbIOCpUTE NPABWIBHBIM OTBET H

3aMMIIUTE apryMEHThl, 000CHOBBIBAIOLINE BHIOOP OTBETA
B aToMe, AJIEKTPOHHAs dopmyia KOTOpOTO
15225*2p%3523p®3d!%4s24p®4d35s?, ... BaleHTHBIX YMEKTPOHOB ...

a. 3; b. 2;

I ¢ 9 d. 55 OITK-5.3.1

ApPryMEHTHPOBAHHBIA OTBET:

CornacHO 3JIEKTPOHHOTO MACHOpTa , ONPEIECITIUM AJIEMEHT, 3TO HUOOHIA,
Ha BHEUIHEW AJICKTPOHHON OpOUTAIIM HAXOISATCS 2
CHApeHHBIX JJEKTPOHA Ha 5s’ - HOAYpOBHE , KOTOphIE BO30YXKIaiCh
TnepexoaT Ha 5-p! moaypoBeHs a Takxke 3 dnekTpoHa Ha 4d>-mogyposHe,
TakuM 00pa3oM 5 HecHmapeHHBIX »1eKTpoHoB(5s!5pldd®) onpenpensior
KOJINYECTBO BAJICHTHBIX JIEKTPOHOB.

[TpaBuibHbI OoTBET: d

2 Ttun) 3anaHue KOMOMHUPOBAHHOTO Tuma ¢ BblOopoM Heckonbkux | OINK-5.3.1
BapUaHTOB OTBETAa M3 TNPEAJOKEHHBIX U Pa3BEPHYTbIM OOOCHOBAHUEM
BbIOOpa. WMucrpykius: IlpounTaiite TEKCT, BBIOEpUTE IpaBUIIbHbBIE
BapHaHTBhl OTBETAa M 3alMIIUTE ApPryMEHThI, OOOCHOBBIBAIOIIKE BHIOOP
OTBETOB.

Koppo3us meramios.. Kakue n3 nepeynciIeHHbIX YTBEPKICHUI BEPHBI C
TOYKH 3PEHHS AJIEKTPOXMMHUYECKOW TEOpPHUH KOPPO3HMH U MOTYT OBITh
MCIIOJIb30BAaHBbI JUIsl aHAJIM3a IPUYUH pa3pylIEHUs] METAJUIOKOHCTPYKLNN?
Bri6epute Bce BepHbIE OTBETHI:

1. Yewm BbllIe CTaHAAPTHBIN JEKTPOJHBIN NOTEHIIMAI METAIIIA, TEM
b BBIILIE €TO TEPMOJIMHAMUYECKAs! CKIIOHHOCTb K KOPPO3HH.

2. Hamuume B SIEKTPOJIUTE KHCIOPOAA YCKOPSIET KOPPO3UIO
OOJIBIIMHCTBA METAIIJIOB 32 CUET KATOJHOM NENOJspU3aIiH.

3. P A3HOPOAHBIC MCTAJUIBI B KOHTAKTC B 3JICKTPOJIMTEC KOPPOAUPYIOT
6LICTpCC, YyeM KaXKIbIli I10 OTAEIHFHOCTH.

4. IlpomyKTsl  KOppO3MM  BCErJa  3aMeUIAIOT  JalIbHEiIee
paspylLIcHHE MeTalla.

OTBETHL: 2, 3




3 tun) 3agaHue 3aKpHITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUSI.

Nuctpykuus: [IpounTaiite TEKCT U yCTaHOBUTE cOOTBETCTBHE. K Kax ot
NO3HILIMY, JaHHOW B JIEBOM CTOJNOLE, MOAOEPHUTE COOTBETCTBYIOIIYIO
MO3UIMIO B IIPaBOM CTOJIOIIE.

YCTaHOBUTE COOTBETCTBUE MEXKAY XMUMHUYECKUM IOHSATHEM, MPOLIECCOM
uin BenuunHOUW (1-5) M ero XapakTepUCTHKON WIIM MaTeMaTHYECKUM
BeipaskeHueM (A—Jl). K kaxmoil mo3unuu u3 jaeBoro croidua moadepure
COOTBETCTBYIOIIYIO MO3UIMIO U3 IPABOrO CTOJIOIIA.

A. TemnoBoit 3¢ddekr peaxunun
3aBUCHUT TOJIBKO OT Ha4aJbHOTO U
JUISI TOMOTE€HHOU peaKuu KOHEYHOI'O COCTOSIHMSI CUCTEMBI U

HEC 3aBHUCHUT OT IIYTHU IIEPEXOIa.
aA+bB—cC+dD YTH HEpexon

1.3ak0oH AEMCTBYIOIUX MAcC

Pc 'Pd
2.3akoH I'ecca B. AG=AG’ + RTIn-<¢—~"b_

Py -Fy
B. IIpn MOBBIIIIEHU T
Temneparypsl Ha Kaxiaelie 10 °C
9KBUBaJICHTA (HOPMAJIBHOCTH) | CKOPOCTb TOMOICHHOH peakLuu
yBeJInunBaercs B 2—4 pasa

3. MousipHast KOHIICHTpaIus

MOJlb - Jl

m
_ seujecmea
4.YpaBHeHUE U30TEPMBbI I. C,= 5

BanTt-Todda seugecmsa

JK6

pacmeopa

5.1Ipasuno Bant-Iodda (mms _ a b
CKOP doa ( 1 v=k-[A]'[B]
POCTH PEaKIIUN)

OrBeT: —————

OIIK-5.3.1

4 tun) 3agaHue 3aKPHITOrO TUIIA HA YCTAHOBJIEHUE MOCIE10BATEIbHOCTH.
Wuctpykuus: [IpounTaiite TEKCT M yCTaHOBUTE MOCIEA0BATEIBHOCTD.
[TpounTaiite TEKCT, BBIOEPUTE IPABUIIBHBIN OTBET U 3alUILIUTE
apryMeHTbI, 000CHOBBIBatOIIME BEIOOP. Pacmonoxuts anemeHTs [IA
HNOJArPYIIIBI B HOPSAJKE YCUIICHUS] METAJUIMYECKUX CBOMCTB:

a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

AprymeHTHpOoBaHHBINA 0TBeT: C yBeJIMUYEHHEM aTOMHOTO pajnyca
YBEIINYMBAIOTCS BOCCTAHOBUTEIIbHBIE CBOMCTA, TO €CTh METAJUIMYECKUE,
panuyc B [ICD B moapymnne cBepxy BHU3 yBEIUYMUBAETCS,
COOTBETCTBEHHO U METAJLINYHOCTH YBEINYUBACTCSA

[IpaBUnBHBIN OTBET: a

OIIK-5.3.1

5 Tun) 3aaHKue OTKPBITOrO TUIA C PA3BEPHYTHIM OTBETOM.
HNucrpykums:  IIpouwraiite TEKCT M 3alMIIATE  PAa3BEPHYTHIN
000CHOBAHHBIH OTBET.

OIIK-5.3.1




[IpounraiiTe 3aganKe U 3aNUIINTE PA3BEPHYTHIA 0OOCHOBAHHBIN OTBET
Kakne KBaHTOBblE 4HClIa TOJHOCTBIO XapaKTEpU3YIOT HDHEPrHI0
AJIEKTPOHA

OTtanoHHbl 0TBET: B KBaHTOBOM MexaHuke kKaxpaas AO omnpenensercs
TpeMsl KBaHTOBBIMH YHCIIaMU: # — TJIABHOE  KBAaHTOBOE YMUCIIO,
ompenenseT oOIMi 3amac dHepruu (MpUHUMAaeT 3HadeHus 1,2,3 u T.1. 10
©), | — opOuTasbHOE KBAaHTOBOE YHCJIO OMNpPEIENsSeT OpOUTAIHHBIN
MOMEHT KOJIMYECTBA JBMKEHUM 3JIeKTpoHa (mpuHUMaeT 3Hadenus 0,1,2,3
u T.0. 10 n-1). KaxnoMmy 3HaueHHIO IJIaBHOIO KBAaHTOBOTO 4YHCIIA,
COOTBETCTBYET # 3HAUE€HUH OpOUTAIBLHOrO KBAHTOBOTO uucia [.
OpOuTanbHBIE MOMEHT KOJIMYECTBA JBM)KEHUH, 3TO BekTop, (L) ero
abcoroTHas BeJIMYMHA MPUHUMAET CTPOro OIpeaeiEHHbIe KBAaHTOBHIE
3HayeHusa. Takum oOpa3oM, oOo3HaueHHe J000r0  TMOAYPOBHS
OTpeeNsseTcsl IByMsi KBaHTOBBIMH YHCIIAMU, TJIABHBIM M OPOUTAIBHBIM
KBAaHTOBBIMHM 4MCJIaMH. 7, — MAarHUTHOE KBAHTOBOE YUCIIO ONpPEIEISET

BO3MOJXHBIC 3HAYCHUA HNPOCKIUH Op61/ITaJH)HOFO MOMCHTA KOJHYCCTBaA
JABHIKCHHA DJICKTPOHA Ha (I)I/IKCI/IpOBaHHOS HaIIpaBJICHUC B IIPOCTPAHCTBC.
mgy — CIIMHOBOC KBAHTOBOC YHCJIO — COOCTBEHHBI MArHUTHBIA MOMEHT

UMIIYJIbCA, IPOEKLMsS BEKTOpa CIMHA HA OMNPENCIEHHOE HaIpaBliIEHUE
1
BHEIIIHETO TI0JsSI, MOET IPUHMMAaThb 3HAYEHUS M, :iE. Taxum

00pa3oM, MOJHYI0 3HEPrUI0 3JIEKTPOHA XapaKTEepU3YIOT: 1 — IJIaBHOE
KBAaHTOBOE YUCJIO U [ — opOUTAIIbHOE KBAHTOBOE YHCIIO.

Itun) 3ananue KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM OFHOTO BEPHOTO
OTBETAa U3 YETHIPEX MPEAJIOKEHHBIX 1 000CHOBaHHEM BBIOODA.
Wuctpykuus: [Ipounraiite TEKCT, BHIOEPUTE MPABUIBHBIA OTBET U
3aMUIIUTe apryMEHTbl, 000CHOBBIBAIOIINE BHIOOP OTBETA.

WHxeHep NpOEKTUPYET pEaKTOpP BBICOKOIO AABJICHUS JUIs
AK30TEPMHUECKOT0 Ipoliecca, mpoTekaromiero npu remmneparype 320 °C B
cpene pa30aBIeHHOM CepHON KUCIOTHL. B pacuere TOMIIHUHBI CTEHKH
amnmapara (mapaMeTp IpOYHOCTH) U BBIOOPE PEKMMAa OXJTAKICHUS
YUHUTBHIBAIOTCS KOPPO3UOHHASL CTOMKOCTD, IIPEJEN TEKYUYECTH U

KO3 PUITMEHT TETUIONPOBOIHOCTH MaTepuaia. Kakoil u3 mpuBeaeHHBIX
MaTepHaoB OyJeT ONTUMAIbHBIM C TOUKH 3pEHHsI COUYETAHUs PACUETHBIX
napaMeTpoB u 6e3omnacHocTi? BriGepute oiMH NpaBUIBHBIN OTBET:
1.Menp M1 (BbICOKast TETIIONPOBOAHOCTh, HO HU3Kasi MEXaHUYeCKast
npoyHocTs pu 320 °C u mioxast COBMECTUMOCTD € KUCIOTaMHu).
2.JlonunponuieH (XUMUYECKH CTOEK K KUCIIOTE, HO UMEET MpEET
tekydectu < 30 Mlla u pa3zmsiraaercs npu 320 °C).

3.Hepxageromas cranp 12X18H10T (>xaponpounas,
KOPPO3HMOHHOCTOMKAsI B KUCIIOU CpeZie, C JOCTATOYHBIM MPEIETIOM
TEKy4eCTH U YMEPEHHO! TEIIONPOBOIHOCTbIO, IOy CKAIOIIEN
pacueTHBIN OTBO/I TEILIA).

4. Amomunnii AJ10 (BpICOKasi TEMJIONPOBOIHOCTh, HO HU3Kas
KOppo3uoHHast cToMKocTh B H2SO4 1 pe3koe nazeHre npoYyHOCTH BbIIIE
200 °C).IlpaBunbHbIi oTBET: 3

OGocHoBaHme BbIOOpA:

CornacHo TpeOOBaHUSAM KOMIIETCHIIUHU, CTICLIUAUCT JOJKEH

CBSI3aTh CBOMCTBA KOHCTPYKIIMOHHBIX MaTepHAIOB (MEXaHUUECKUE,
TEPMHUUECKHUE, XUMUUYECKUE) C paCUETHBIMU [TapaMeTpaMu (JIaBJIeHUE —
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npezien TeKy4eCTH, TEMIepaTypa — KapolpOYHOCTh, TEIUIOTa PEaKINU
— TEIUIONPOBOIHOCTb) U PEKUMOM IKCILTyaTaluu (CKOPOCTh
OXJIKJEHUS, KOPPO3HUOHHBIN U3HOC).

1.IIpenen TekyuyecTu (pacyeT TONIIUHBI CTeHKH): [l peakTopa qaBieHUs
KJIFOUEBOM MapameTp — jaomyckaemoe Hanpspkenue. Crans 12X18H10T
coxpansieT mpouHocTh (6B > 500 MIla) npu 320 °C, B oTau4ue ot
QIIOMUHUS U MTOJUIPONAICHA, YTO O3BOJISET PACCUUTATH O€30MaCHYIO
TOJILIHY CTEHKH.

2.KopposuonHas cToiikocTh (pacuet pecypca): Pazbasnennas H2SO4
TpeOyeT UCII0JIb30BaHUSI HEprKaBeIoIel cTanu. Meab U altOMUHUAN
OyayT OBICTPO pa3pylIaThCs, YTO CIETAET pACUCTHBIC ITapaMeTPhI
(Hampumep, 3arac TOJIIIHUHBI Ha KOPPO3HUI0) HEOMPaBAAHHO OOJIBIINMHU.
3.TennonpoBOAHOCTD (pacdeT pexuMa OXJIaKACHUS): DK30TEPMUUECKUN
nporecc TpedyeT oTBoAa Teria. Ctaiab UMEeT yMEPEHHYIO
TeronpoBoAHOCTh (~15 B1/(Mm-K)), momyckaroniyro HH)KEHEpHBIH pacueT
Ter1000MeHHUKa. Meb CIHMIIIKOM TEeTIONPOBOIHA (PUCK MECTHOTO
neperpeBa TeIIOHOCUTENsA?), HO TJIaBHOE — OHA HE paboTaeT Mo ABYM
Ipyrum kpurepusim. [lonumnponuneH — Terion3onsTop, 4YTo CAEIaeT
pacueT OXJIaXKICHHSI HEBO3MOXKHBIM (PEeaKkTop Meperpeercs).

4. Temneparypusiii pexum: [Tomunpornunen npu 320 °C nepexoauT B
BA3KOTEKYyUee COCTOSIHHE — MaTepHal HePUTOJIeH JIJIs pacyera
HEeCyIIeH ClTOCOOHOCTH.

[Touemy He OIXOIAT APYTHE BAPUAHTHI: 1

(Menp): Henb3st ucronb30BaTh B KMCIOM cpeie — pacyeTHBIN CPOK
CIIyObI COCTaBUT Yackl, a He rojbl. He yuTeH xuMmudeckuil paxtop.

2 (ITonmunponiunen): Pa3pymiaercs npu padoueii Temneparype (Bbiiie
TEMIEPATypPhl CTEKIIOBAHUS) — pacdeT MPOYHOCTH TEPSET CMBICIL.

4 (Amomunuit): Koppo3sus + norepst ipoyHOCTH IIPU HarpeBe — He
BBITOJIHSAIOTCS OJJHOBPEMEHHO JIBa PACUETHBIX YCJIOBUS (IIPOYHOCTD U

CTOMKOCTB).

2tun) 3ajaHue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKHUX
BapUaHTOB OTBETA U3 MPEJIOKEHHBIX U Pa3BepPHYTHIM 000CHOBaHHEM
BbIOOpa. CKOPOCTh XUMUYECKUX peaklnii ((hakTophbl, BIAUSIONINE Ha
ckopocTh). MHcTpykuus: [Ipountaiite Tekct. Beibepure aBa BepHbIX
YTBEPKACHUSI U3 YETHIPEX MPETI0KEHHBIX.

3anummte 000CHOBaHME (APTYMEHTHI) BAIlIeTo BHIOOPA.

Peakmus A(tB.) + 2B(r) — C(r) + D(r) + Q (3K30TepMuieckasi)
MIPOBOJIUTCS B 3aKPHITOM pEaKTOpe MpU MOCTOSHHOM JaBleHuu. J{is
YBEIUYEHUS] CKOPOCTH PEAKIMHU B 4 pa3a mpu HEM3MEHHOM 00bEME
peaKkTopa MHKEHEP MPEMTIOKIII: | .yBEIIMUUTh JaBI€HUE B CUCTEME B 2
pa3a; 2. yBeIMYUTh KOHIIEHTpaluIo ra3a B B 2 pa3a; 3. yMEHbIIUTH
temneparypy Ha 20°C (TemneparypHblid ko3 duiment y = 2) 4.
M3MEJBIUTH TBEPIOE BEIIECTBO A Bribepure
JIBa BEPHBIX BapHAHTA U3 YETHIPEX:

A)lu2
B)2u3
C)2u4
D)lu4

(xmrou)nipaBusibHbIN 0TBET: C) 2 1 4
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Ob6ocHoBanue BbIOOpa:

1./l BapuanTa 2 (yBEeNMYHUTh KOHIIEHTpaIuio B B 2 paza):

CKOpOCTh PeaKlUy 3aBUCHT OT KOHIICHTPALIUU Ta3000pa3HOro peareHTa
B (110 3akoHy JIeHCTBYIONIUX MacC JIJIs T€TePOTeHHON

peakuu: v=k-[B]2v=k-[B]2, Tak kak TBEp0€ BEeUIECTBO A HE BXOIWT B
KMHETUYECKOE YPaBHEHUE, €CIIU €T0 IJIONIAAb IOBEPXHOCTH IMOCTOSHHA).
Veenuuenue [B][B] B 2 pa3za npu 2n=2 (cTeneHb = CTEXUOMETPUUECKOMY
k03 huIMenTy) 1aéT yBeInueHne CKopocTH B 2°=4 pasa. 210
IPSIMOE U TOYHOE BBIITOJIHEHUE YCIOBUS 331a41 (YBEIMYEHHE CKOPOCTH
POBHO B 4 pa3a).

2./1ns BapuanTa 4 (U3MenpuuTh TBEPAOE BellecTBO A):B rereporenHoit
peaKuu CKOPOCTh JUMHUTUPYETCS TUIOMIAIbI0 KOHTAKTa
¢a3z.M3mensaeHne A pe3Ko YBEIHMYUBAET YIEIbHYIO IIOBEPXHOCTh
TBEP/IOTO peareHTa, 4To yBEIMUMBACT YHCIIO CTOJIKHOBEHHH Mosekyl B ¢
MIOBEPXHOCTHIO A.

tun3) 3ajaHue 3aKpbITOro TUIIA HA YCTAaHOBJICHUE COOTBETCTBUS.
HNuctpykums:  IIpounTailte TEKCT M yCTAaHOBUTE COOTBETCTBHE..
YCTaHOBUTE COOTBETCTBUE MEXAY TUIIOM XUMHUYECKOW CBs3U (JIEBBIH
CTOJI0€11) M XapaKTEPHbIM CBOMCTBOM WJIM IIPUMEPOM BelllecTBa (IpaBblil
croJioen).
1. Meramnuueckas A. Bpicokas TBEpIOCTh, OUEHD

CBSA3b BBICOKasl TEMIIEpaTypa IUIaBJICHMS,

JTUAJIEKTPUK (aiMa3)

2. WonHasd cBA3b b. D1exTponpoBOIHOCTH, KOBKOCTb,
MeTaTn4ecKuit 6meck (Menp)

3. KoBanentHas B. IToBblIEHHAS TEMIIEpaTypa OIIK-3.B.2
HETIOJISIPHASL CBSI3b | KMIIEHUS CIIMPTOB 10 CPABHEHUIO C
YITIEBOAOPOJAMHU
4. BonoponHas I'. XpynkocTs, BEICOKas TEMIIEpaTypa
CBSI3b IIJIABJIEHUS, DJIEKTPOIPOBOIHOCTD B
(MexmonekynsipH | pactBope (NaCl)
as)
Orser: l g i i
I'AB
Tun4) 3aganue 3aKpbpITOrO TUIIA HA YCTAHOBJIEHUE MOCIIEI0BATEIIbHOCTH.
WHcerpykuus: IlpounTtaiiTe TEKCT M yCTaHOBUTE IOCIIENOBATEIBHOCTD.
3anuiuuTe  COOTBETCTBYIOIIYIO  IOCJIENOBaTeIbHOCTh OYKB  cjeBa
HaIpaso.
[IpounTaiiTe TEKCT M YCTAHOBUTE IIOCIENOBATEIBHOCTE B IOPSJIKE
OIIK-3.B.2

yBeNUYeHUs: Macchbl pacTBopéHHoro NaSOs, BemiectBa,  00bEeMbI
pPacTBOPOB OJMHAKOBBIE, IMIIOTHOCTh MPUHATH =~ 1, €clu KOHIEHTpaLus
3TUX PacTBOPOB:

a. 0,1mpouentHass  b. 0.1monsapHas

c. 0.lnopmansnas  d.0.1 mossutbHAS




3aHI/IH_II/ITe COOTBeTCTByIOH_[yIO ITIOCJICIOBATCIbHOCTD 6yKB CJICBa
Harpaso.
[TpaBmiIbHEIHN OTBET: a,c,d,b
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Tun 5) 3ajaHue OTKPBITOTO TUIIA C Pa3BEPHYTHIM OTBETOM. MHCTpyKIUS:
[TpounTaiiTe TEKCT U 3aIUIIUTE Pa3BEPHYThI 0OOCHOBAHHBIN OTBET.
[Ipoananm3upyiite Tpu BemecTBa: Anmas (KoBaJeHTHAs
KpUCTaJUTMYECKas pemieTrka), Meap (MeTamiueckass KpucTauinuecKkas
pemerka), [TonusTuieH HU3KOM MIIOTHOCTH (aMOP(PHO-KPUCTAILITUIECKUI
nosiumep). st kaxxaoro BemecTBa: 1.ONumInuTe TUI XUMUYECKOU CBSI3U
U THUI KPUCTAJUIMYECKON PELIETKH (MM HAIMOJIEKYJISIPHOU CTPYKTYPBI)
2. YkaxxuTe He MEHEE JIByX MaKPOCKOMUYECKUX CBOMCTB, BHITEKAIOIINX
U3 €ro CTPOEHUS (HalpuMep, TBEPAOCTh, IEKTPOIIPOBOIHOCTD,
MJIACTUYHOCTb, TEMIIEpaTypa IUIABJICHHS], XUMUUYECKasi CTOUKOCTB ).

3. O0bscHUTE MEXaHU3M OJHOTO M3 ATUX CBOWCTB HA aTOMHO-
MOJIEKYJIIPHOM YPOBHE.

4. IlpuBenure npuMep TEXHUUECKOTO TPUMEHEHUSI, KOTOPOE HAIIPSIMYIO
00yCJIOBJIEHO OMMCAHHBIM CTpoeHHeM. JlononHuTenbHoE 3aaanue (A
yIIIyOJIEHHOTO OTBETA):

[Ipennoxxkure, Kak MOKHO U3MEHUTH CTPYKTYPY MOJTHAITHIICHA, YTOOBI
MOBBICUTH €r0 IPOYHOCTh U TEIJIOCTOMKOCTh. Ha30BHUTE MOTyUYEHHBII
MaTepuall U YKaKUTE OAHO €ro TEXHUYECKOE MPUMEHEHHUE.

(Knrou)OtBer 1. Anmas - CBsi3b: KOBaJICHTHAs HENOJSpHAS (G-CBSI3H,
Sp3-rudpuanzanus).

Pemrerka: aromuasi, Terpasnpudeckas. CpoiicTBa: MakcuManbHas
TBepA0cTh 10 Moocy (10). OueHs BbICOKas TeMIieparypa IiaBJIeHHs
(>3700 °C).AnsnekTpuk (0TCyTCTBUE CBOOOIHBIX
ANIEKTPOHOB).MeXxaHN3M TBEPIOCTU:BCE aTOMBI yIIIEpoJia COSINHEHbI
IIPOYHBIMH HANIPABJICHHBIMH KOBAJICHTHBIMH CBSI35IMU B TPEXMEPHBIN
kapkac. [Ipu BHelHeM BO3A€MCTBUM CMEIIEHUE aTOMOB TpeOyeT pa3pbiBa
00JIBIIIOTO YKCIIA CBA3EH, YTO DHEPIeTUYECKU HEBBITOAHO — BBICOKAs
COINPOTHUBIISAEMOCTb LIapanaHuio. TeXHUYEeCKOe MPUMEHEHUE:!

ajMa3Hble OypOBbI€ KOPOHKH (TBEPAOCTh MO3BOJISIET pa3pylliaTh TOPHbIE
nopozbl). 2. Menp - cBs3b: MeTaJIIMUECcKas (3JIEKTPOHHBIN Ta3).
Pemerka: rpanenentpuponannas kyonueckas (I'LIK), miotHas ynakoBka.
CBOMCTBA:BBICOKAS JIEKTPO- U TEIIONPOBOIHOCTh. Bricokas
IUTACTUYHOCTD (KOBKOCTB), JIeTKO Aedopmupyercsi. CpaBHUTEIBEHO
HEBBICOKasi MPOYHOCTH Ha pa3pbiB. MexaHu3m

AIIEKTPONPOBOJHOCTH: BaJICHTHBIE JIEKTPOHBI MEIU J1€JIOKAJIN30BaHbl U
00pasyroT «3IEeKTPOHHBIN ra3». [1ox AeficTBHEM AIEKTPUIECKOTO TOJIS
OHHM e (PYIOT K MOJIOKUTETLHOMY JIEKTPOY, 0OecredrBast TOK.
OTcyTcTBHE KOBAJIEHTHBIX HAMIPABIEHHBIX CBA3EH MO3BOJISET 3JIEKTPOHAM
JIBUTaThCs MOYTH Oe3 paccesHuss TexHuueckoe NpUMeHeHHe:Kabenu 1
IPOBOJIA (BBICOKAs 3JIEKTPOIPOBOIHOCTD + MIIACTUYHOCTD IS
BOJIOYEHUS ). 3. TlonuaTUIIEH HU3KOM
wiotHoctu (ITOHIT)Ces3se: xoBanenTHbie (C—C, C—H) B nemsix + cimadbie
BaH-J/IeP-BaalIbCOBBI CHIIBI MEXK Y LiemsaMU. CTpyKTypa: 4aCTUYHO
kpuctamnuueckas (40-60%), ocranbHoe — amopdHas ¢aza.CpoiicTBa:
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ruOKOCTh M 3MacTHUHOCTh. Hu3kas remneparypa miuasneHus (~110
°C).Xopomiast XuMU4€eCKasi CTOMKOCTb K IOJIIPHBIM PACTBOPUTEISIM
(Boze, kucnoram).Mexanusm rudkoctu. Crnabble MEXMOIEKYISIPHBIC
CUJIBI MEKY LIEIISIMU ITO3BOJISIIOT UM CKOJIB3UTh JIPYT OTHOCUTEIBHO
npyra. B amopdHbIX 001acTsAX e MOTYT MOBOPAUYMBATHCS U
U3rudaThCs, 4To 00eCIeynBaeT HU3KYIO KECTKOCTh U

ANIaCTUYHOCTh. TeXHHUECKOe TPUMEHEHHE:

YnakoBouHasi IUICHKA, U30JALUs Kalenel.JlonomTHuTeNbHOE 3a1aH1e
(TIOBBIILIEHNE TIPOYHOCTH U TEIIOCTOMKOCTH MOJIUATUIIEHA)
Momudukarus:Cosnars ciutelid nomudtuieH (PEX) — BBenenue
IIOTIEPEYHBIX KOBAJIEHTHBIX CBA3EH MEKIy LENsAMU (pagualliOHHas WIn
nepokcuaHas cimBka).lizmenennsie cBoiicTBa:[loBbIIIEHHE TPOYHOCTH U
teriocTokocTH (110 ~120—-150 °C).Cumkenue nonzyyecti. CHUXKEHHE
AIIACTUYHOCTH (MaTepUal CTAHOBUTCA TEPMOPEAKTHUBHBIM)

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIMXCS 3a09HOU (hOPMBI
00ydYeHus1, IPeICTaBICHbI B Ta0mie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He npeaycmotpeno

10.4. Meroauueckue  MaTtepuabl, ONpEeNEeNsAIUe  IPOLUEaypbl  OLIEHHBAHUS
WHIUKATOPOB, XapaKTEPHU3YIOUUX dTanbl (HOPMUPOBAHHS KOMIETCHIIMH, COACpIKATCA B
JOKaJbHBIX HOpPMaTUBHBIX akTax [YAIL, periaMeHTHpyOMUX TMOPSIAOK U MHPOLEAypy
MPOBEICHUS TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCcTalli O0yJaroIIHXCs
I'VAIL

11. Meronuueckue ykazaHus JUisl O0yYarOIIMXCs 10 OCBOCHHIO JUCITUTITMHBI

11.1. MeTtonuueckue ykazaHus JjIsl OOyHarOIIMXCSI IO OCBOCHUIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOM JieKIUU B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOpPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX TpoOJeM TUCHMIUIMHBI, METOJOB HAyYHOrO IO3HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JEKIUs BBIOIHSIET METOO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM o0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU AUCLUIIIIMHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YpPOBEHb
KOTOPBIX OINPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK 10 KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MpENoJaBaTeseM;

— pa3BuTHE MNpO(PECcCCHOHAIBHO-IEIOBBIX  KAayecTB, JIIOOBU K  TpPEeaMETy U
CaMOCTOATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— TIOJy4Y€HUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKaMIINe TObI;




— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  MOJIy4Y€HHE TOYHOT'O IOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSITHIA.

JIeKITMOHHBI  MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpAlMed  CalioB U
UCTIOJIP30BAHUEM PAa3laTOYHOTO MaTepualia MpH TPOBEICHHUH KOPOTKHX JHCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa npeiocTaBiIeHUs JCKIIMOHHOTO MaTepraa:

— JICKIIMM COTJIaCHO pazzenam (Tadi.3) u Temam (1abm.4).

11.2. Meronnyeckue yka3zaHus AJ1s 00y4aroIUXcs 10 BBIMOJIHEHUIO JJAO0OPaTOPHBIX

pabort

B xozme BbInoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEH YIIIyOUTh H
3aKpeNuTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAIM(UKALMOHHONW XapaKTEpPUCTHKOW 0O0yYaroIerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATbHO-IPAKTUUYECKOM, pacueTHo-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUI.

Boinonnenue nabopaTopHbIX pabOT 00ydarOIIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3yYeHHUs] JUCLMIUIMHBL, OIpelenseMoil yueOHbIM IUIAHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUI U OOBEKTOB,
U3y4aeMbIX B PAMKax JTAaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JIeTalu3alsl TEOPEeTHMYECKUX 3HAHWM, MOJIY4YEHHBIX Ha
JEKLUSAX;

— TOoJy4YyeHHe HOBOM MH(OpPMALMH 110 U3yYaeMOW JUCIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

3amanne u TpeOoBaHUs K IPOBEACHHUIO 1a00paTOPHBIX paboT
3amanue u TpeOOBaHUS K BBIMOJHEHUIO JTa0OPATOPHBIX pabOT MPHUBEACHBI B METOAMYECKHUX
YKa3aHUIX:
- Xumus : OnpeneneHrue XUMHUUECKOT0 SKBUBAJIEHTa MeTaia | DIeKTPOHHBIN pecypc] :

ITpaktukym cocrt.: T. E. KpsutoBa - CII6. : M3a-Bo ['YAIL, 2025. - 24 c.

- Xwumus. TernoBoit 3pdexT (FIHTANBINA) XUMUUECKON peakind : [ DIEeKTPOHHBIN pecypc] :
METOJIMYECKUE YKa3aHHs K BBIMOJHEHUIO TabopartopHoii padotsl / C.-Iletep0. roc. yH-T
a’pokocMm. pubopoctpoenus ; coct.: T. E. KpbuioBa. - DnextpoH. TekctoBble naH. - CIIO. :
Hzn-Bo I'VAII 2023. - 22 c.

— XuMmus : XuMUYECKHE PEaKiliy, BBI3BIBAIOIINE IIEKTPUIECKHUI TOK, DIEKTPOTHBIC
MOTEHLIMAJBI ¥ 3JIEKTPOABUKYIIUE CUIIBI : [ DIEKTPOHHBIN pecypc]| : METOAMYECKHE YKa3aHus K
BBITIOJIHEHHTO JTabopaTtopHoit paboTsl / C.-Iletepl. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHUS |
coct.: T. E. KpbutoBa. - DnektpoH. TekcroBsie AaH. - CII6. : U3n-Bo I'VAIIL, 2022. - 24 c.

— KpeutoBa, T. E. Xumusa. Koppos3ust Meramios: : [ DnekTpoHHBINA pecypc]| yueol.-
meto. nocobue / T. E. Kpsimora. — CI16.: 'VAII, 2023. — 36 c.

Crpykrypa u dhopMa otdera o 1a00paropHoil padorte
1. Ilens paGoTHI.

2. JlabopaTopHoe 000py0BaHUE.




3. OnucaHue >KCIEePUMEHTA.
4. OOpaboTka pe3yIbTaToB

Tpebosanus kK 0OPMIIEHUIO OTYETA O JIA00paTOPHOU padboTe
OTuéT TOJDKEH COEPKATh TUTYJIBHBIN JIMCT, @ €r0 COAEP/KaHIHEe COOTBETCTBOBATH OPOPMIICHHIO,

corimacHo 'OCT 7.0.100-2018 (3amoHeHHBIE TAOIUIIBI C TOTYYEHHBIMHU YKCIIEPUMEHTATLHBIMU
naHHeIMK) HopmartuBHas IOKyMeHTanus, HeoOxomumas Ui odopmiieHUs, NpUBEICHA Ha
snextpoHHOM pecypee I'VYAIL: https://guap.ru/regdocs/docs/uch

BerInosiHeHbI HEOOXOIUMBIC PACUETHI.
[TocTpoens! rpaduvecKre 3aBUCIMOCTH OT 33JJaHHBIX MTAPAMETPOB.
Crenadsl BBIBOIEL.

AW N

BrImiosTHEeHBI KOHTPOJIBHBIE 33aHHSI Ha TeMY J1a00paToOpHOi paOboTHI.

11.3. Meroauyeckue yka3aHus sl OOYYarOUIUXCS M0 MPOXO0XKICHUIO CAMOCTOSTEIHHOMN
paboTsl

B Xxoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIOIIUIICS BBIMOJHAET PadOTy 1O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
YYaCTHSL.

B mporiecce BBITTONTHEHUSI CaMOCTOSITEIBHON paboOThI, y 00ydaromerocss GopMUpyeTCs
enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHANBHOTO YPOBHSL.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMNpaBJSIIONIMMH  CaMOCTOSITENBHYIO — paboTy
00yJaronuxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

11.4. Meronnueckue yka3aHusi s OOyyarolUUMXcsd [0 MPOXOXKJIEHUIO TEKYIIETo
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CEeMecTpa C IIeJbl0 OLEHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

1. 3amumra 1abopaTopHBIX padoT

2. BolnosiHeHUE MPOBEPOYHOM pabOTHI O TEME J1ab0PaTOPHOI pabOThI
3. perienue 3a1a4 1Mo Teme JabopaToOpHOil paboTHI.

4. JIy1st TEKyIIEro KOHTPOJISI yCEBAEMOCTH UCIIOIb3YIOTCSA TECTHI,
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11.5. Meronuyeckue yka3aHus Ui OOyYalOIIMXCs MO MPOXOXKIECHUIO TMPOMEKYTOUHOM
aTTECTaIUH.

[IpomexyTouHas  artectanus  OOyYalOIIUXCS  MpeAyCMaTpUBaeT  OICHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATEIIbHBIX PE3yJbTaTOB 00y4deHus 1o nucuuruinae. OHa BKITIOYAET B
ceOst:

— muddepeHIMpoBaHHBI  3a4eT — 23TO (opMa OIEHKH 3HAHWH, TIOTYyYEHHBIX
00ydJaronuMcs Mpy U3yYCHUH TUCIUIUINHBI, TTOCCIICHUH JICKITUH, BBIMOTHEHUHU Ja0OPATOPHBIX
paboT, KOJUIOKBUYMOB, OTBETa TEOPETHUECKOI0 MaTepuasa Ha 3a4€Te C OLICHKOW «OTIUYHO»,

«XOpoHUIo», KyaAOBJIECTBOPUTCIBHOY, «HCYAOBJIICTBOPUTCIIHHO.



1. B teuenume cemectpa sl IOIMyCKa K 3a4eTy CTYJAEHTY HeoOoxoaumo caath He meHee 50%
nabopaTtopHbIX padboT, He MeHee 50% MpakTHYeCKuX paboT, BHIMOIHUTH TECTUPOBAHUS B
cpene LMS He Humxe oueHku "yaosierBopuTenbHO". Jlaee CTyIEHT JOIMycCKaeTcs K
cobeceI0BaHUIO WM UTOMOBOMY TECTUPOBAHUIO Ha 3auere."

2. 3ader BBICTABJISETCS HA OCHOBAaHUU BBIMOJHEHHBIX B TEUEHHE CEMECTpa BCEX
1ab0paToOpHbIX pabOT M HANKWCAaHUU HWTOTOBOIO TECTUPOBAHUSA WM IMPOXOKICHUS
cobeceoBaHus.

B teuenue cemectpa cryseHTy HeoOXoaumo caaTth He meHee 50% nmabopaTopHbIX paboT, HE
meHee 50% mnpakTuyeckux padoT, BBIIOJIHUTH TeCTUPOBaHUA B cpene LMS He Huxke OIeHKU
"yaoBieTBopuTenbHO". B cilyyae HEBBINMOJHEHUHU BBIIICH3JI0KEHHOTO, CTYJICHT, IPU YCIEIITHOM
MPOXOXKACHUHA TIPOMEKYTOYHOM arrectaiuu B QopMme -dKk3ameHa/nud.3adera, HE MOKET
MOJIyYUTh aTTECTALlMOHHYIO OLIEHKY BbIIIE "X0opoIio"

Cucrema OIEHOK ITPH NPOBEJCHUH TEKYIIEro KOHTPOJSI M TPOMEXYTOUHOH aTTeCTallny OCYIIECTBISICTCS
B COOTBETCTBUU C pyKoBOAAIMM AokyMeHTOM opranuzauuu PJJO I'VAIL. CMK 3.76 «IlonoxxeHnue o TeKkyuiem
KOHTPOJIE yCIIEBAEMOCTH M MPOMEXKYTOYHOH aTTeCTalid CTYICHTOB M AaclUpPaHTOB, OOYYAIOIIMXCS 110

06pa3oBaTeILHBIM IPOrpaMMaM BeICIIEro obpasoanus B [YAIl»  https://docs.guap.ru/smk/3.76.pdf



https://docs.guap.ru/smk/3.76.pdf

JIuct BHECEHUS! UI3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

JlaTa BHECEHUS
H3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit




