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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpamMMmy OakamaBpuaTa II0 HAaNpaBICHUIO TMOArOTOBKHM/ crenuanbHocTd 13.03.02
«JNEeKTPOIHEPreTUKa U DIIGKTPOTEXHUKA» HampaBieHHOCTH/cnenuanu3anuu  «lludposas
sHepreTukay. JlucuumminHaa peanmsyercs kadeapoit «NoSy.

JucuumiuHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONIINX KOMIICTCHITHIA:

OIIK-3 «CnocobeH mpUMEHSTh COOTBETCTBYIONIMK (PU3MKO-MAaTeMaTHUYECKUH arapar,
METO/Ibl aHaJIM3a M MOJCIUPOBAHUS, TEOPETUUYECKOIO M IKCHEPUMEHTAIBHOTO HCCIEAOBAHUS
IIPU pelIeHrnU TPOodhecCHOHATBHBIX 3a4a4»

Conepxanue AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C O3HAKOMJICHHEM
UCTOPUHM XHUMHUHU, a TakXke C OCHOBHBIMU HAIPABICHUSAMHU U TEHICHIUSIMH pa3BUTHUSA
COBPEMEHHON XUMHU. JTa HayKa H3ydaeT MaTepHAIbHBIA MHUP, 3aKOHBI €ro pa3BUTHA,
crnenupuUecKyr0 XUMHUYECKylo (QopMmy IBUXKEHHS Marepuu. B mporecce u3ydeHHs] XUMUU
BbIPa0ATHIBAETCS HAYYHBIN B3TJIS] HA MUP. 3HAHWE XUMHUU HEOOXOAMMO JUISl TIJIOJIOTBOPHOM
TBOPUYECKOH JeATeNbHOCTH OakanaBpa J000H HampaBICHHOCTH. 3HAHWE XHMHH I103BOJISIET
c(opMUpOBaTh COBPEMEHHOE HAy4yHOE IPEJCTaBICHHE O MATEpUU, BEIIECTBE KaK OJHOM W3
BUJIOB JIBIDKYILIEHCS MaTepUd, MEXaHU3ME MPEBPAILEHUI XUMUYECKUX COCIUHEHUHN, CBOMCTBAX
MaTepHaJOB O XUMHUYECKHUX IMpoIleccax B COBpeMEHHOM TexHuke. [Ipu m3yueHun Kypca XuMuu
HEOOXOJMMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKONW XUMHUYECKHX PaCUeTOB,
BBIPa0OTaTh HABBIKKU CAMOCTOSATEIBHOTO BBIMOJHEHUS XUMHYECKHUX OSKCIEPUMEHTOB U
0000menuss QaxkroB. IloHMMaHuWe 3aKOHOB XHMMHHM TIOMOXET CTYIACHTY B pEIICHUU
HKOJIOTUYECKUX MPOoOJieM. 3HAHHUE Kypca XUMHH HEOOXOAMMO H JUIsl TTOCJIEIYIONIEr0 YCIEIHOTO
W3YYEHHUS CIICIUATbHBIX JUCIUILTNH.

[IpenogaBanvie AWCHMIUIAHBI TPEIyCMATPUBACT CICAYIOMIHE (OPMBI  OpTaHH3AIUN
y4eOHOTo IMpoliecca: JEKINH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00YYarOIIerocs.
[Tporpammoil AUCIUIUIMHBI TPETYCMOTPEHBI CIIEIYIONME BBl KOHTPOJS: TEKYIIUMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTainus B popme nuddepeHupoBaHHOTO 3a4eTa.
(2 cemectp).
OO61mas TpyJ0€MKOCTh OCBOEHUS TUCHIHUIIIIMHBI COCTABISET 3 3a4eTHHIX eUHUIIBI, 108 JacoB.
SA3bIK 00yUeHHUS 110 AUCIHUTUINHE «PYCCKHUID.



1. TlepedyeHb muaHUPYEMBIX pe3yIbTaTOB O0OYyUEHHUS MO TUCIUIUINHE
1.1. enu npenogaBaHus TACHUILTAHBI

Llenp naHHOM NUCHUIUIMHBI — YCBOGHHE CTYJEHTAMHU TEOPETHUECKHUX OCHOB OOIIei
XMUMHH, XMMUHU BOKXHEHIINX 3JIEMEHTOB M MX HEOPTaHMYECKUX COeITMHEHUH, (POpMUpPOBAHKE
XUMHUYECKOTO MBIIIJICHUS] Y CTYAEHTOB, Pa3BUTHE HABBIKOB HCIIOJIb30BAHMSI CBEIECHUN O
(U3UKO-XMMUYECKIX CBOMCTBAX pa3IMYHBIX CHCTEM Uil CHHTE3a COOTBETCTBYIOIIUX
COEIMHEHUH, BBIMIOJHEHHE TEPMOAMHAMUYECKUX U KHHETHYECKHX pacyeToB. [Ipuobperenue
HEKOTOPOTO OIIbITa SKCIIEPHUMEHTAIBHBIX WCCIICAOBAHUH I pa3pabOTKU HOBBIX METOIOB
CUHTE3a U TMpUIAHHUS MaTepuanaMm 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCAa CBOMCTB.
[IpencraBieHne BO3MOXKHOCTU CTYJIEHTaM pa3BUTh W TPOJEMOHCTPUPOBATH HABBIKUA B
00J1aCTH HHHOBAIIMOHHBIX TEXHOJIOT U

1.2. JlucuumniuHa BXOAMUT B COCTaB 0053aTEIbHOM YacTH 00pa30BaTebHON MPOrPaMMBbI
BhICIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHs IIaHUPYEMBIX PE3YIHTATOB OOYUECHHUS MO JUCIUTUIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOUIUiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU
OIIK-3 Cnocoben
IPUMEHSITh
COOTBETCTBYIOILNN
¢$uzuko-
MaTeMaTU4eCKUi OIIK-3./1.6 neMOHCTpUpYET 3HAHUS
anmnapar, MeTObl OCHOBHBIX 3aKOHOB OpTraHMYECKOH U
OobuenpodeccuoHanbHbIe | aHAIN3a U HEOPraHUYECKON XUMUU, IPUPOIBI
KOMIIETEHIIUU MOJIEJTUPOBaHUS, XUMHUYECKOHN CBSI3M JIEMEHTOB; UCIIOIb3YET
TEOPETUYECKOI0 U OCHOBHBIE METO/IbI XUMHUYECKOTO
AKCIEPUMEHTAJIBLHOTO | MCCIIEOBAHMSI BEIIECTB U COSAMHEHUN
UCCIJIEJOBaHMs IpU
pelieHnn
npohecCuOHATBHBIX
3aj1a4

2. Mecro aucuuniauHsl B ctpykrype OIT
JucuumnimHa MoXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YyYECHUH CIEAYIOIUX JUCIUTUIAH:
— «Dusuka
— «Maremaruka. Teopusi BEpOITHOCTEN U MaTeMaTUUYECKask CTATUCTUKA
— «Maremaruka. MatreMaTHuecKuil aHaIu3y

3HaHus, TONyYEeHHBIE TPU U3YyUYEHUH MaTepHralia JaHHON IUCIUTUIHHBI, UMEIOT KaK
CaMOCTOSITEIILHOE 3HAUYCHUE, TAK M UCITOJIB3YIOTCS MTPH H3YYSHUH JIPYTUX AUCIHILINH:
— «Teopernueckas MEXaHHUKa

— «O01mas SHepreTUKay

— «lIpuknagHas MeXaHUKa»

— «TexnochepHas 6€30MaCHOCTHY»

— «Dusuka




3. O0BeM U TPYAOEMKOCTh JUCIUTUTHHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMeCTpaM) MpeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Ne2
1 2 3
Oowan mpyooemkocmep oucyunauHbl, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
Ayoumopnuvie 3auamus, BCETo yac. 12 12
B TOM YHCIIE:
nexmu (JI), (gac) 6 6
npaktudyeckue/cemunapckue 3anarus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 6 6
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) 96 96
Buo npomesrcymounoi ammecmayuu: 3auet, | Hudd.
mudd. 3ager, sx3amed (3auer, Audd. 3a4, Dk3.) 3a4., M. sau.,

4. CopepxaHue AUCHUIUINHBI
4.1. PacnpeneneHue TPyIOSMKOCTH TUCITUIUIMHBI ITO pa3/ieiaM U BUIAM 3aHSATHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Paznensl, TeMbI AMCITUTIINHBI Jlexkmmu | 113 (C3) JIP KII CPC
(gac) (dac) (dac) (dac) (dac)
Cemectp 2

Paznen 1 Beegenune B XUMHIO.

Tema 1.1.IToHsATHE BemecTBa u
XUMUYECKON PeaKiuu, OCHOBHBIC
MOHATHUSA U ONPENIETICHUS.

Tewma 1.2. CrexuomeTpryecKkue 3aKOHBI.
dyH/IaMEHTAJIbHbIE TTOHSATHUS U 3aKOHbI
XUMHH: 3aKOH COXPAHEHUS MacChl,
3aKOH IIOCTOSIHCTBA COCTaBa BEIICCTBA,
3aKOH KpaTHBIX OTHOIIIEHUH, 3aKOH
00BEMHBIX OTHOILICHHH. 3aKOH
ABorajzipo, CJIeICTBUS 3aKOHa
ABorafpo.

Tema 1.3.CriocoOs1 onpeienenus
KOJIMYECTBA BEIECTBA, 3aKOH
3KBUBaJIEHTOB. Pacuér M’ (MoJIsIpHBIX
Macc SKBUBAJICHTOB) JIJIsl TPOCTHIX
BEILIECTB, OKCHJIOB, KUCIOT, OCHOBAaHUIA,

coJsieil. @akTop HSKBUBAIICHTHOCTH.




Paznen 2: Crpoenue BemiecTBa

Tema 2.1. OCHOBHEIC CBEJICHUS O
CTPOCHUM aTOMOB; KBAHTOBBIEC YHUCJIA.
Tewma 2.2. Ilepuoanueckuii 3aK0oH
J.M.Menneneena.

Tema 2.3. XumMnuueckas CBA3b, BUJbI
XAMHUYECKOH CBS3U.

Tema2.4. MeTon BaJICHTHBIX CBS3€EH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEKyJISpHBIX
opOuTanei.

Tema2.6. HeBaneHTHBIC THUIILI CBSI3CH:
HOHHAs CBI3b, METAJUIMYECKAs CBA3D,
BOJIOpOHAs CBs3b, CHIIBI BaH-1ep-
Baannsca.

22

Pazzen 3:XuMuueckue CUCTEMEI.
OO61re 3aKOHOMEPHOCTH XUMHUECKUX
MIPOLIECCOB.

Tewma 3.1. DHepreTuka XMMHYECKUX
IIPOLIECCOB, BHYTPEHHSS SHEPTHS,
SHTAJIBIHUS, YHTPOIHUS

Tewma 3.2. sneprus ['m60ca,
HaIpaBJIEHHOCTh XUMHUYECKHX
MPOIIECCOB, XMMHUYECKOe U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTb XMMHUYECKON
pPEeaKIU U METO/IbI €€ PEryJMpOBaHusl,
3aKOH JIEUCTBHS Macc,

Tema3.4. DHeprus aKTUBaIUH,
ypaBHeHUE AppeHnyca, npaBwio BaHT-
I'odda, karanuzaTopsl u
KaTAJIUTUYECKHE CUCTEMBbI

Tema 3.5. PacTBOpEl, AuiciepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,

Tema3.6. DneKkTpoauTHIecKas
JMICCOLIMAIS, BOJHBIE PACTBOPHI
AJEKTPOJIUTOB,

Tema3.7. CBoiicTBa pa30aBIeHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJHBIE
PacTBOpPBI ANEKTPOJIUTOB, 3aKOH
pazbasnenust OcTBanbaa, 3aKOHbI
Paysna.BonopoaHslil mokasaTes,
peakiuu oOMeHa, TUIPOIIU3 COJICH.

34




Paznen 4. OcHOBEI 2 2 18
AIEKTPOXUMHUUYECKUX IPOIIECCOB.

Tema 4. 1.0KHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Tema 4.2 .XxuMHYeCKHE HCTOYHUKHU
AJIEKTPUIECKOTO TOKA. ['aibBaHMUECKHE
9JIEMEHTHL.

Tema 4.3. DnekTpoau3, 3aKOHbI
Dapanes. Tema 4.4. Kopposus u 60pnda
C HEH.

Paznen 5:CBoiicTBa MPOMBIIIEHHO- 10
BKHBIX SJIEMEHTOB U UX COCAMHEHUN
Tema 5.1. Kiaccel XuMu4yeckux
COCIMHEHMH, CBOMCTBA IIPOMBIIIEHHO
BA)KHBIX 3JIEMEHTOB U UX COCAMHEHUMN.
Tema 5.2. Xumuueckas
uneHTuukanus. Meroabl
XUMHUYECKOTO UCCIIEA0BAHUS U aHAIN3a
BEILIECTB U UX MPEBPALLECHUN

Hroro B cemectpe: 6 6 96

Hroro: 6 0 6 0 96

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0yyarolMMHUCS ~ OINpENeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBSi3aHHBIX C  Oy;aymei
pohecCuOHATIBHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHATHI.
ConeprxaHue pa3/ienoB U TeM JIEKIIMOHHBIX 3aHATUN NPUBEACHO B TabuIe 4.
Tabmuia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep

pasiena Hazpanue u COACPIKAHUC PAa3aCIOB U TEM JICKITHMOHHBIX 3aHATHHI

Pa3nen 1 Beenenue B XUMUIO.

Tema 1.1.IloHsTHE BelecTBa U XMMHUUYECKOW PEAKIIMH, OCHOBHbBIE MOHATHUS U
ONPEICIICHUS.

Tema 1.2.Ctexnomerpruueckue 3aKkoHbl. PyH/IaMEHTAJIbHBIEC OHATHS U 3aKOHbI
XUMUU: 3aKOH COXPAaHEHMsI MacChl, 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTBA,
3aKOH KPAaTHBIX OTHOIIEHUH, 3aKOH OOBEMHBIX OTHOIIEHUH. 3aKOH ABOTaapo,
CJIEACTBUS 3aKOHA ABOTrajipo.

Tema 1.3.Crioco0Obl onpenienieHnss KOJIMYECTBa BEIIECTBA, 3aKOH 3KBHBAJICHTOB.
Pacuér M’ (MosIpHBIX Macc 3KBUBAJEHTOB) JJIs MPOCTHIX BELIECTB, OKCHUJIOB,
KHUCJIOT, OCHOBaHUM, coner. PakTOp SKBUBAJIEHTHOCTH.




Howmep
paszena

Ha3Banue u conepxaHue pa3eyioB U TeM JCKIIMOHHBIX 3aHATUH

Pazgen 2 Ctpoenue BemiecTna.

Tema 2.10cHOBHBIE CBEIEHHUS O CTPOCHUU aTOMOB; KBaHTOBO-mMexaHWYecKas
Mozenb aroma. OpOutanb, KBaHTOBbIe 4ucia, ypaBHeHue llpémuurepa,
ypaBHeHue [le-bpoiinsa, ypaBHenue I[limanka, MNpUHIUMII HEONPEACIEHHOCTH
[eiizenbepra. DnexTpoHHo-rpaduueckue HGOpMyIIbL.

Tema 2.21lepunonnueckuii 3akon JI.M.Menneneea, cBsa3p I1.C. co ctpoennem
atoma. llepuonsl, rpymnmbl, JgUaroHajdbHas 3aBUCUMOCTb. 3aKOHOMEpPHbIE
W3MEHEHUs CBOMCTB DJJIGMEHTOB U coeauHeHUU (3¢PGEKTUBHBIN paauyc,
SHEPTUM UOHU3AIMHU U CPOJACTBA K AIEKTPOHY, 3JIEKTPOOTPULIATEILHOCTS).
Tema 2.3.XumMuueckas CBsI3b, BHIbI XUMHUYECKOH CBs3u. Bo30yxaéHHOE U
HOpPMaJbHOE COCTOSHHME aroma. [ wmOpuam3aryisi SIEKTPOHHBIX OOJIAKOB.
CnocoObl  MepeKpbIBaHUS  DJIGKTPOHHBIX  OOJIAKOB, CHUTIMa- IIU-JEJIbTa-
nepekpoiBanus. [IpocTpancTBeHHAs! CTPYKTypa MOJIEKYJI.

Tema 2.4.Meroa BaJCHTHBIX CBSI3€H, CHOCOO0 0Opa3oBaHWS KOBAJICHTHOM
cBaA3u Metol JIonnoHa u ['eiitnepa. 11oApHOCTE CBSA3M CBOWCTBA KOBAJIEHTHOM
CBSI3H.

Tema 2.5.Meton monexkynsipHbiX opOutaneil. [lopsiiok u »Heprusi CBS3H.
CBS3BIBAIOIINE M PA3PHIXIIIONINE OPOUTAIIH.

Tema 2.6HeBajleHTHEIC THIIBI CBA3CH: HOHHAS CBSA3b, METAJUIMUYSCKas CBS3b,
BOJIOpOAHAs CBsA3b, CUJIbl Ban-aep-Baanbca. KommiekcHbie coenuuenus. Poib
KOMIUIEKCHBIX COCJAMHEHUHN B MPUPOJEC U TEXHUKE. Teopusi KpUCTAIITUYECKOTO
nossi. KoHieHcHpoBaHHOE COCTOSIHUE BelecTBa. TBep/Ibie BEIIECTRA.

Paznen3. Xumnueckue cuctembl. OOLIMEe 3aKOHOMEPHOCTH XMMHUYECKHX
IIPOLIECCOB.

Tema 3.1.OHepreTnka XMuMHUYECKUX ITPOLIECCOB, BHYTPEHHSS SHEPT U, TEILIOBOU
ahdexT xuMuyeckux peakumi, 1-#, 2-i, 3-i 3aKOHBI TEPMOJAMHAMHUKH,
OHTponus, Kak (PYHKIHS COCTOSHUS, SHTAIBNUSA. XUMUYECKUH MOTEHIIUAL.
Tema 3.2. Oneprus ['ub0ca, HamnpaBIEHHOCTh XUMHUYECKUX IPOLECCOB,
XUMHYecKoe U (ha30BO€ paBHOBECHE.

Tema 3.3. CkopoCcTh XUMHUYECKON pEaKuu U METObI €€ PETYJIUPOBAHNUS, 3aKOH
neiictBusi Macc. YpaBHeHue 'ynpOepra m Baare. MonekynapHOCTb peakiyu,
MOPAJIOK peakUuuu. 3aBUCHUMOCTb CKOPOCTH XHWMHYECKOM pEakIuu OT
KoHIIeHTpauuu. KoHcTaHTa cKopocTH (PU3HYECKHA CMBICII.

Tema 3.4 DHeprus akTuBanuu, ypaBHeHUuEe AppeHuyca, npasuwio Baut-T'odda,
KaTaJau3aTopbl U KaTAIUTHYECKHE CUCTEMBbl. OCHOBHOM MOCTYJIaT XUMUYECKOU
KMHETUKHM, KUHETHUYECKOe YypaBHEHHE. BiusHue TemmepaTypbl Ha CKOpPOCTh
XUMHUYECKON peaklMy, YypaBHEHHME AppeHuyca. MexaHu3M MNpPOTEKAHUS
KaTaJUTHYECKUX peakuuid. Xumudeckoe paBHoBecue npunuun Jle-Illaremnse.
Tema 3.5PacTBOpbI, JQHUCIEPCHBIE CHCTEMBI, CHOCOOBI BBIPAKEHHS COCTaBa
pactBopoB. TepMoaMHAMHMYECKHE XapaKTEPUCTUKH Ipoliecca oOpa3oBaHUs
pacTBOPOB. CHJIBHBIE U ca0ble 3JEKTPOJIUTHI, HOHHBIE PAaBHOBECHS B BOJHBIX
pacTBopax, Ipou3Be/IeHuEe PaCTBOPUMOCTH

Tema 3.6. DnekrtponuTHueckass AUCCOLMAIINS, BOJHBIE  PaCTBOPHI
AJIEKTPOJIUTOB, BOAOPOIHBIN MTOKA3aTelb, PEAKIIMA 0OMEHA, THIPOJIN3 COJICH.
Tema3.7.CBoiicTBa pa30aBIeHHBIX pacTBOPOB HE3JIEKTPOJIUTOB,

KomnuraruBHele  CcBOMCTBA  pacTBOpoB, 3akoHbBl  Payma.  Kpuockonus
O0ymmuockonus. OcmoTnueckoe aaBineHue. 3akoH ['enpu. M3oToHmueckuit
K02 puImeHT.




Howmep
paszena

Ha3Banue u conepxaHue pa3eyioB U TeM JCKIIMOHHBIX 3aHATUH

Paznen 4. OCHOBBI 3JIEKTPOXUMHUECKUX MTPOIIECCOB.

Tema 4.1.0KkuCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, dJICKTPOHHBIN OallaHC,
Mostsipable Macchl 9KBUBAJICHTOB OKUCIUTENS U BOCCTAHOBUTEIIS.

Tema4.2. XuMHuueckre HMCTOYHHUKHU HIIEKTPUYECKOrO TOKa. ['ampBaHMYecKue
3JIEMEHTBI, CTAHJAPTHBIE 3JIEKTPOJHBIE MOTCHIUANBI. JIBOMHON 3JIEKTPUYECKUI
cinoil. YpaBHenue HepHcra. PaBHOBECHBIN. 3JIEKTPOAHBIA  MOTEHIHUAI.
CranmapTHBIN BOJIOPOIHBIN 3JEKTPOI.

Tema 4.3.0nektponu3, 3akoHbl Dapanes KaroaHble M aHOAHBIE MPOIECCHI
PacTBOPOB U PACILIIABOB AJIEKTPOJIUTOB.

Tema 4.4.Koppo3us u 60prOa ¢ Hel. YpaBHEHHS KOPPO3UHHBIX MPOIECCOB C
KHCIIOPOJIHOM ¥ BOJOPOIHOMN nenofsipu3arueii. CriocoObl 3aUThl OT KOPPO3UU
— XUMHUYECKHUE, DIEKTPOXUMHUYECKHE (METaJUIMUeCKUe- KaTOIHbBIC, aHOIHbIE
OKpbITHUS). JlernpoBaHue MeTaJIIIOB.

Paznen 5.CBolicTBa MPOMBIIIJIEHHO BaXXHBIX A3JEMEHTOB U HX COCIUHEHUM.
MOJYYEHUE METAIJIOB. METaIIIMYECKHUE CIJIaBbl U KOMITO3HTBHI.

Tema 5.1Knacchl XUMHUYECKUX COCIMHEHUMN, CBOMCTBA MPOMBIIIICHHO Ba)KHBIX
3JIEMEHTOB U UX coennHeHni Komnosunnonneie matepuainsl. Kepmersl. Xumus
metaiioB (Al,Fe, Sn,Pb,Mo) Xumus nemeramion: C,Si,S , dyniepen, kapOuH.
TomnuBa (TBEpHOE, KUIKOE, ra30BOE), CMA304YHbIE MaTepHUalbl, MOTOPHbBIC
macia.

Tema 5.2.Xumuueckast uaeHTUGUKAIMSI. METObI XUMUYECKOTO UCCIEAOBAHUS
M aHajM3a BEIECTB W MX MNpeBpanieHui. KauecTBEHHbIM M KOJWYECTBEHHBIN
a”Hanus. (I'paBUMeTpuYecKuil, TATPUMETPUUECKUN, KOMILJIEKCOHOMETPUUECKUN
METO/IbI aHATN3a).

4.3. Tlpaktudeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpaKTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IPUBEAEHBI B Ta0IHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYJOCMKOCTb

N3 nux Ne
Ne | Tewmsbl npaktudeckux | @opmel npakTU4ecKuX | TpyIoeMKOCTb, |MPAaKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IPUBEICHBI B TadIuUIIE 6.

Tabauna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

N3 Hux
Tpynoemko | mpakTuye
Ne Py p N Ne paznena
HaumenoBanue 1abopaTtopHbIX paboT CTh CKOM
n/m TUCITUTLTAHBI
(dac) MOATOTOB
KH, (4ac)
Cemectp 2
1 Omnpenenenne  (DHTANBIUHU)  TEIJIOBOTO 3 1 3
s dexTa peakiy HeUTpaTH3aLHH.




2 | W3mepenne M pacdyeTr  IJIEKTPOAHBIX 3 1 4
HOTEHIIMAJIOB METaJIOB U )i (¢
raJIbBAHUYECKUX JIEMEHTOB.

Bcero: 6 2

4.5. BbINIOTHEHUE KypPCOBOTO MPOEKTa/ KypCOBOM pabOTHI
VY4eOHBIM [JIJAHOM HE MPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJaroUIXCs
Buiel camocTosTennbHOM paboThI B €€ TPYAOSMKOCTh IPUBEICHBI B Tabuuie 7.

Tabmuna 7 — Buabl camocTosaTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 2,
Bua camocrositensHOM paboTh
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania 50 50
nucuuriuiel (TO)
PacuerHo-rpaduueckue 3ananus (PI'3) 2 2
Jomamnee 3amganue (/13) 4 4
KonTponbubie pabotel 3a04HNKOB (KP3) 20 20
IToaroroBka K MpoMexXyTOUHOU 20 20
atrecrauuu (ITA)
Bcero: 96 96

5. Ilepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroMmuXCcsl 0 JUCHUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padOThl 00yYaromMXCsl yKa3aHbl B
I.II. pa3fesnos 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IpUBENIEH B TabauIe 8.
Tabnuua 8— [lepeyeHb NMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3AaHUHN

KomngectBo
HK3EMILISPOB B
Iudp/ URL anpec bubnuorpaduueckas ccpika Onbmorexe
(xpome
AIEKTPOHHBIX
9K3EMILISPOB)
https://urait.ru/bcode/5125 | I'nunxa, H. JI. OGmas xumus B 2 T.: y9eOHUK /IS
02 By30B / H. JI. ['nuHka ; mox penakmuei
Pexxum moctyna mis B. A. Ilonkosa, A. B. babkosa. — 20-¢ u3.,
aBTOPH3MPOBAHHBIX nepepad. u gorn. — Mocksa : U3znarenscTBo FOpaiir,

MOJIb30BaTeJIeH

2023. — 353 ¢. — (Bricmee oOpa3oBaHue). —
ISBN 978-5-9916-9353-0

https://urait.ru/book/obschaya-i-
neorganicheskaya-himiya-

OO6mras 1 Heopranuveckas xumust B 2 1. Tom 1. 1

589857 Hukonsckuit A.b., CyBopos A.B.

VYyeonuk / Cep. 76 Briciiee oOpa3zoBanue. (6-¢ uz.,
Pexum noctyna s ucnp. u gon) Mocksa, 2020.
ABTOPU3UPOBAHHBIX

N3patensctBo: U3narensctBo KOpaitT

MOJIB30BaTEICH



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

Pexum noctymna st
ABTOPH3UPOBAHHBIX
MTOJIB30BaTEICH

O6mas u Heopranndeckast xumus B 2 T. Tom 2. 1
Huxonwsckuit A.b., CyBopoB A.B.

Yuebnuk / Cep. 76 Bricuiee oOpazoBanue. (6-¢ u3.,
ucrp. u 1on) Mockaa, 2020.

WznarenscrBo: U3natenscrBo FOpaiit

https://urait.ru/book/obschaya-i-

neorganicheskaya-himiya-
589857

Pexxum nocryna s
ABTOPH3UPOBAHHBIX
MoJIb30BaTesei

Xumusi. Hukonsckuii A.b., CyBopoB A.B.
VYuebnuk u npaktukym / Cep. 76 Briciiee
obpa3oBanmue. (2-e u3z., nmep. u gomn) Mockaa, 2020.
N3patensctBo: U3narensctBo KOpaitT

http://lib.guap.ru/

Xumusi. OCHOBHBIE CTCXUOMETPUUCCKUC 3aKOHBI,
CTPOEHHUE BEIECTBA, TEPMOIUHAMUKA, KHHETHKA,
pacTBOPBI, JIEKTPOXUMUS: [DNEKTPOHHBIN pecypc] :

PexwuM jocTyma s yuebHoe nocobue / T. E. Kpsutosa, T. . omuuena 5
aBTOPU3MPOBAHHBIX ; C.-IletepO. roc. yH-T a3pOKOCM. PUOOPOCTPOCHUSI.
TONE30BaTeNeH - DICKTPOH. TEKCTOBBIC aaH. - Cankr-IletepOypr :
Uzn-so I'VAIIL, 2020. - 148 c.
http://lib.guap.ru/
Xumus. Kitaccbl HEOPraHUYEeCKUX COCTUHCHHA:
PesxuM 0CTyna Ui yue0. mocobue / T. E. Kpeutosa. — CII6.: T'YAII, 15
ABTOPHU3UPOBAHHBIX 2024. - 44 c.
I10JIB30BATCJICHU
OOGmras u Heopranuveckas xumus : B2 1. T. 1 :
https://znanium.ru/catalog/ 3aKOHBI ¥ KOHIICTIIIMY : y4eOHOoe mocodue / moj pef.
document?id=425377 akanemuka PAH A. 10. llusanse. - 2-¢ usn. -
Pesxum 10cTyna s Mocksa : JTaboparopwus 3nanmii, 2022. - 495 c. -
aBTOPU3MPOBAHHBIX (YueOuuk nist Beiciiei mkobl). - ISBN 978-5-
nosb30BaTeneH 93208-576-9. - Tekct : anektponnsiid. - URL:
https://znanium.com/catalog/product/1984044
https://urait.ru/bcode/4328 | Heoprannueckas xumus: Y4uebHOE mocodue s
06 By30B ['enbpman M. U., FOctparos B.
Peskum J0CTyna Jis [I.13narensctBo "Jlans"
ABTOPH3MPOBAHHBIX 3-e u3n...crep., 2025 — 528c.
I10JIB30BATCJICU
https://e.lanbook.com/boo | Xymus: yueGHuK 115 BHICIINX YueGHBIX 3aBeeHM /
k/4032 [ A. A. T'ypoB X465 u ap.]. - 4-eu3n., ucnp. -
zs;’:)m;;ofg;a}ig' Mocksa: UsnarensctBo MI'TY um. H. . Baymana,
N 2017. -775, [1] c.: n. ISBN 978-5-7038-4728-2
http://lib.guap.ru/
PexxuM I0CTyTIa [Tt O6mas xumust: yue6. mocodue / T. E. Kpbutoa. — 5
ABTOPU3UPOBAHHBIX CII6.: T'YAIL 2025. — 85 c.
ITO0JIB30BATCIJICHU
‘ OO6mast xumus: yuebHo-MeTouueckoe nocodue / T.
http:/lib.guap.ru/ E. Kpsutosa. — CI16.: TYAIL, 2016. — 85 c.
Pexum noctyna i [IpeaHa3HAYEHO I CTYIEHTOB 3a049HOM (GOPMBI 10

aBTOPU3UPOBAHHBIX
MOJIL30BaTENCH

00y4eHHUs BceX HaNpaBIeHUN HHKEHEPHO-
TEXHUYECKUX CHEIUATbHOCTEM.



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/
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/
http://lib.guap.ru/

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaTEILHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»

[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMAaLIMOHHO-

TEJICKOMMYHUKAIIMOHHOU ceTu «UMHTepHeT», HEOOXOAUMBIX JJii OCBOCHHS JIUCIMIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb SJIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCcOB HHGPOPMALMOHHO-
TeJIEKOMMYHUKAIMOHHOHU cetu «MHTepHeT»
URL anpec HaumenoBanue

https://urait.ru/book/obschaya-

himiya-569090

http://www.hemi.nsu.ru

8. IlepeueHp HHOOPMAITOHHBIX TEXHOJIOTHI

8.1. HepequL IIporpaMmMHOro 06ecnequI/I;1, HCIIOJIB3YECMOI'0 IIpHU OCYHICCTBJIICHUU

00pa3oBaTeNILHOTO MPOoIecca MO JUCIUILTHHE.

HepequL HCIOJIB3YEMOI'0 IPpOIrpaMMHOI'0O obecrnieyeHus IpCACTaBJICH B Ta6n1/1ue 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHHS

Ne i/t

HanmenoBanue

DnekTpoHHas HHPopMaImoHHO-00pa3oBarenbHas cpena ['Y AIl « aTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) paspadborana corpynaukamu 'Y AIT (BBeacHa B
skcrutyararuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHs Moayieit u
uX (QyHKIMOHAIbHOE Ha3HAUCHHE U3JI0KEHBI 10 cchlIke https://guap.ru/it/system/iso

OdunmanbHeIi caiiT 00pa3oBaTeNbHOI opranuzanuu B cetu «MIHTEpHET»
(https://guap.ru/), paspabotan corpyauukamu I'YAII (BBeJieH B SKCILTyaTaIuio
ITpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

Microsoft Office 2019 (norosop I'YAII, undopmarniust 0 TUIEH3UN TIPEACTABICHA 110
cCBIIKE https://guap.ru/it/system/iso/po)

8.2. Ilepeuenn MH(POPMAaLOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3YEMBIX pu

OCYIIECTBJIEHUU 00pa30BaTEIBHOTO MPOIIecca MO AUCIUIIINHE

HepequL HCIOJIb3YCMBIX I/IH(I)OpMaHI/IOHHO-CHpaBO‘-IHBIX CUCTCM IIPCACTABIICH B

Tabnuie 11.

Tabmuua 11— Ilepedyenb HHPOPMALMOHHO-CIIPABOUHBIX CUCTEM

Ne n/m HanmenoBanue
1 OnexTpoHHbIN Katanor oubnuorexku ['YAII ¢ nocTynom k 6a3e moIHOTEKCTOBBIX
m3nanuii (https://lib.guap.ru.), focTyn yepes IMYHBINA KaOUHET yuTaTens OUOIMOTEKH
I'VAII
2 Hayunas snextponnas 6ubnunorexa «eLIBRARY» (https://elibrary.ru/), noctyn
4yepe3 JIMUHbIN KaOuHeT yntatens oubnuoreku 'Y AIL a Taxoke mo IP -anpecam 'Y AIL
2 Hayunas snextponnas 6ubnuoreka «eLIBRARY» (https://elibrary.ru/), noctyn
yepe3 JIMYHbIN kaOuHet unratens oudnuoreku I'YAIL a takke no IP -anpecam I'VAII
3 OBC «Jlanw» (https://e.lanbook.com/), mocTyn dyepe3 TUYHBIN KAOMHET YUTATEIIS
oubmmorexku ['YAIL a Taxoke no IP -agpecam I'VAII
4 OBC Znanium (https://znanium.ru/), focTyn 4epe3 IUYHBIA KAOMHET YUTATEIS
oubmmorexku ['YAIL a Taxoke no IP -agpecam I'VAII



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

5 ObpaszoBarenbHas miardgopma «tOpaiit» (https://urait.ru/), goctyn dYepe3
JUYHBIA KaOuHeT unrtarens onoauorexku ['Y Al a taxxe no [P -agpecam 'Y AII
6 Hayunas AJIEKTPOHHAS OoubmoTeka «KubepJlennaka

(https://cyberleninka.ru/), cBOOOAHBIN TOCTYII

WudopmManvoHHbIe U CIPAaBOYHO-IIPABOBBIE CUCTEMBI

1 "KoncynbsranT [Tmtoc" (www.consultant.ru) cereBast Bepcusi 411 00pa30BaTEIbHBIX

opranu3zanuii, noctyn no IP -agpecam ['YAII
CoBpemennble npodeccuoHaabHble 0a3bl JaHHBIX

1 denepanbublii nopran «Poccuiickoe o6paszosanuen! (https:/ro-edu.ru/), cBo6o1HBII
JOCTY

2 PedeparuBnas 6a3za qaHHBIX PEIICH3UPYEMOUW HAYUHOM JIUTEPATYPhI Scopus
(https://www.scopus.com/), goctyn 1o [P -agpecam I'VAIIL

3 ®denepanibHOE rocyAapCcTBEHHOE 00 KeTHOE yupexaeHue «DenepaabHblii HHCTUTYT
IpoMBINLIEHHOM cobcTBenHocTH» (https://www 1 fips.ru/), cBo6oHEIH JOCTYTI

4 Hayunslii sxypHan «HHOBanmoHHOE mprdopoctpoernex»” (https://guap.ru/m/inps),

CcBOOOHBIN TOCTYII

9. MarepuanbHO-TeXxHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS

00pa30BaTENFHOrO MpoIecca Mo AUCHUILIHHE, TPeACcTaBleH B Tabnumel2.
Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)
1 | MynbsTuMenuitHas JIEKIMOHHAS ayJUTOPHSL: I'acremno 15
Crnenunanu3upoBaHHas MeOellb; TEXHUYECKHUE CPEACTBA 32-01
00y4eHHUs, CITy’Kalllye AJIs peICTaBIeHUs] yueOHOH
nH(popMauu 00JbIION ayuTopun; HAbOP
JIEMOHCTpallMOHHOTO 00opyaoBanus (MHTEepakTHBHBIN
MYJIbTUCEHCOPHBIN AUCIUICH Ha TIEPEKaTHON CTOMKE, TaOIUIIbI
Ileproanueckoi CUCTEMBI XUMUYECKUX YIIEMEHTOB
J.M.MenneneeBa, 31€KTPOIHBIX MOTEHIIUATIOB, 00Pa3II0B
MHUHEpaJIOB, MOJieNIel MPOCTPAHCTBEHHBIX PELIETOK)
2 | Cnenmanu3upoBaHHas XUMHUYECKasi JabOpaToOpHs CO l'acrenno 15
CHEIHATM3UPOBAHHBIMY JIA0OPATOPHBIMU CTOJIAMH, C 33-02
UCIOJIb30BaHUEM JIEMOHCTPAI[MOHHBIX IJIaKaTOB, 33-04

71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUIsl OTIPEIeICHUS
SKBUBAJICHTA METAJIa, U3MEPEHHUSI JIEKTPOAHBIX TOTCHIIMAIIOB,
CKOPOCTH KOPPO3UU- METAJLIOB - MUJLIIUBOJILTMETPBI;
aHAJIMTUYECKHUE U IEKTPOHHBIE BeChl; JabopaTopHbie pH-

! ®epepanbubii nopran «Poccuiickoe 06pa3oBaHMe»: HOBOCTH, CTaThH, SKCHEPTHBIE KOMMEHTapHH O Pa3BHTUM
CUCTEMBI 00Pa30BaHMS U BOCITUTAHUS

2 QepepalbHbI HHCTHTYT IIPOMBIILICHHON COOCTBEHHOCTH MPEIOCTABIAET MOCTYI K IIOJHBIM TEKCTAM TOBAPHBIX
3HAKOB W 3HAKOB o0ciyxuBaHus PO, m300peTeHnii, MOJIE3HBIM MOJIENEH, MPOMBIIUIEHHBIX 00pa3ioB PO u npyrum
pecypcam. XpOHOJIOTHUECKUN 0XBaT: ¢ 1924 roma mo TeKyIIuid To/I.

3)KypHan COmEpXHUT 6 Pa3elloB COBPEMEHHOH HAayKH, B TOM 4Yucie: 1. YIpaBleHHe KauecTBOM IPOAYKIHH.
Opraanzanust Tpou3BOACTB; 2. MeToabl u NMprOOPHEl KOHTPOJS M IUATHOCTUKH MaTEepHajoB, U3ICIHH, BEIIECTB U
npupoaHoit cpenbl; 3. CUCTeMHBIH aHanmu3, ympaBieHne W o0paboTka wHpopMmanum; 4. MHbopMannoHHO-
W3MEPUTENbHBIE W YIpaBisAoOHe cHCTeMbl; 5. CHCTeMBI, CEeTH M YCTPOHCTBAa TEICKOMMYHHKaUuii; 6.
dyHIaMeHTallbHbIE HAYKU U MPUKIIAJAHbIE UCCIEAOBAHUS.



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/

METPBI, IEHTPUPYTH U KATOPUMETP.

3 | Ilomemenue 1 caMOCTOSTENbHON paboThl, IHTepHeT-KI1acc. 12-16 (yn. bonbras
CHeHHaﬂI’I:ﬁHpOBaHHaﬂ Me6eHB, BO3MOXHOCTbH IMTOAKIIKOUCHUS K MOpCKaﬂ, ﬂ67, JIUT. A)
cetn «HTEpHET» U JOCTYM B 3IEKTPOHHYIO MH(POPMALIMOHHO-
obpazoBarenbHyto cpeny opranuzanuu. 10 [1K, [TpuaTep
nazepubiiit HPLJIP4515n, ITpuatep HP LaserJetEnterprise 600
M602dn.

4 | Tlomemenue AJii CaMOCTOSITENBHON pabOThl OOyYarommxcs -
UwuraneHeni 3an Ooubmmorexku ['YAIL: cnenmanusupoBaHHAs
Me0elb; epcoHaNIbHbIE KOMITbIOTEphI — 10 1miT.,

o0ecriedeH JOCTYM B AJICKTPOHHYIO HHPOPMAITMOHHO- 22-19 (yx. bonbast
obpazoBarenbhyto cpeny ['YAII o okanbHON Mopckas, 1.67, mut. A)
BBIYMCIIUTEIIBHON CETU M TOUKe JocTyna WiFi, a Takxke K
AJICKTPOHHO-OMOJIMOTEYHBIM CUCTEMaM, pedepaTUBHOM Oa3e
JaHHbIX Scopus; konupoBaibHbIi annapar Kyocera KM2035.

10. OueHoyHbIe CpesICTBA Ul IPOBEACHUS IPOMEXKYTOUHOM aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISL IPOBEJIEHUS MPOMEKYTOUYHOM aTTECTALUU
o0ydJaronmxcs 10 AUCIMIUIMHE NTPpUBEIeH B Tabmuie 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTalluu

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUHBIX CPEACTB
Crnucok BOnpocos;
JuddeperunpoBanHbIi 3a4ET Tectsr;
3agaun.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIINI OOYyYalONIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeeHa B Tabuuue 14. B TeueHne cemecTpa MOXET MCIIOIB30BaThCA
100-6annpHast  IIKajJla  MOJYJIbHO-PEHTHMHIOBOM  cHCTeMbl ~ YHUBEpPCUTETa,  IpaBuiia
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 -Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHIIA
5-OajuIbHas IKaIa P P (popwrpo

OOyyarommiics:

— r1y0OKO U BCECTOPOHHE YCBOUJ MPOTPAMMHBIN MaTepua,

— YBEPEHHO, JJOTUYHO, TTOCJIEIOBATEILHO ¥ TPAMOTHO €T0 U3J1araeT;

— OMHUpasiCh HAa 3HAHWSI OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEpaTypHl,
«OTJIIMYHOY TECHO CBSI3bIBAET YCBOCHHBIE HAYYHbIE MOJOXKEHHUS C MPaKTUYECKOU
«3aUTEHOY JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMesio 000OCHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJIHO BJIAJICET CUCTEMOM CIIelUaTH3UPOBAHHBIX TTOHITUH.

— npaBIIIHbHO BEIMOIHMI OT 90% 1m0 100% TecTOBBIX 3aMaHui .

OO6yuarormuiicst:
— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTephal, TPAaMOTHO H IO CYIIECTBY
M3NaraeT ero, ONupasich Ha 3HaHWS OCHOBHOU JTUTEPaTypHI,

«XOpOoLIO» — HC JOMYyCKACT CYICCTBCHHBIX HGTO‘lHOCTGﬁ;
(GavTCHO» — YBA3BIBACT YCBOCHHBIC 3HAHHA C HpaKTH‘IeCKOfI JACATCIIBHOCTBIO
HaIrpaBJICHU,

— apryMEHTUPYET Hay4YHbIC TIOJIOKEHUS;
— JIeJAeT BBIBOJIBI U 0000IICHMS;




Or11eHKa KOMITETEHITUH

5-OayUIbHAs HIKaIa

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— BJIQJICET CUCTEMOMH CIIeUATN3UPOBAHHBIX TIOHSTHI.
T
— IpaBUIIbHO BBINOJHUI OT 70% 110 89% TecTOBBIX 3ajaHUI .

«YOOBJICTBOPUTCIIEHO»
(GavTCHO»

— 00y4YarOIIUIiCS YCBOMII TOJIBKO OCHOBHOM MPOTPaMMHBIA MaTepHal,
M0 CYIIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTYPHL;

— JIOITyCKaeT HECYIIECTBECHHBIC OIMOKN U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYJHCHHUS B IMPAKTHUYECKOM TPUMCHCHUU 3HAHUH
HaIpaBJICHUS;

— cnabo apryMEeHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTpyaHseTCS B (POPMYJIMPOBAHUHU BBIBOJIOB M 0000IICHUH;

— YaCTUYHO BJIAJICET CUCTEMOM CICIUATM3UPOBAHHBIX IMOHITHH.

— NIPABHIIBLHO BBINOIHMI OT 51% 110 69% TeCcTOBBIX 3a1aHUH .

«HEYIOBJIETBOPUTEIIEHO
«HE 3aUTCHO»

— o0yJaromuiicss He YCBOWI 3HAYUTEILHOM YaCcTH IPOTPAMMHOIO
MaTepuala,

— JIOTyCKAeT  CYNIECTBCHHbIC  OIMMOKM W  HETOYHOCTH  TIPU
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIPABIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM IMPUMCHCHHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,

— He (popMyIUpPYET BHIBOJOB U 00OOIICHHIA.

— NIPABHIILHO BBINOIHMI MeHee 51% TeCTOBBIX 3aJaHMH .

10.3. TumnoBble KOHTPOJIBHBIC 3aJaHUs I HHBIE MAaTEPHAIIbI.
Bompocsl (3agaun) Ass 5K3aMeHa IpeicTaBiIeHbl B Ta0uie 15.

Tabnuma 15 — Bornpocs! (3agaun) 115 9K3aMeHa

Ne /1t

Kon

[lepeuens BonpocoB (3aa4) AJs IK3aMEHa
UHIMKaTopa

Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeactapieHs! B Tabnuue 16.
Tabmuma 16 — Boripocs! (3agaun) s 3aueta / nudd. 3auera

Ne i/mt [Tepeuens BompocoB (3a1ayu) yist 3adeta / nudd. 3auerta

Kon
HHIUKATOpa

1. Chopmynupyiite OCHOBHBIE MOJIOKEHUS] KBAHTOBOW MEXaHUKU: OIIK-3./1.6

1. 3amumure ypaBHeHue I[lnanka, maliTe OOBSICHEHHE TOHSITHIO
KBAaHTOBAsl DHEPT U
a. JlaiiTe XapakTEpPUCTUKY U ONPEEICHUE ITOHATUIO KOPITYCKYJISIPHO-
BOJIHOBOM JTyaliu3M
6. 3anummte YpaBuenue Jle-bpoiins, JalTe TOHSTHE JJIMHBI
BOJIHBI [le-bpoiis.
2.3anumure
HeonpeneneHHocTH ['eiizenOepra, (u3HYecKHil CMBICI .

MaATEMAaTHYICCKOC COOTHOIICHHEC HpI/IHHI/IHa

2. ChopmynupyiiTe onpeneneHUue MOHATHS «aTom», artomHoe sapo, | OIIK-3./1.6

JaliTe OIpeaeieHne, YKaKUTE Ha COCTaB AaTOMHBIX sIZIEp.
ChopmynupyiTe OINpeaesIeHHe U MOHIATHE BOJTHOBOW (PYHKITHH.

3. 3amnumure

[IpuBeaute

IEKTpOHaMH, pnaite noHstus Ilpunmuny 3ampera Iaynu, [IpaBuny

Vpasuenne Illpenunrepa g aroma Bogopona. | OITK-3./1.6
Chopmymnupyiite MTOHSITHE BOJTHOBOW  (yHkmuu, JlaiiTe
omnpenenenne KBaHTOBBIM 4yHclIaM, WX (QHU3HMUECKUH  CMBICI.

IpUMEphl  3aMOJIHEHUS aTOMHBIX opOuTanen




Xynpa, npasuiy KiedkoBckoro.

Chopmynupyiite monsitue I[leprogudeckoil CHUCTEMBI 3JIEMEHTOB.
Hante onpenenenue Ilepuogumueckomy 3akoHy MenpeneeBa, u
chopmynupyiiTe  coBpeMeHHoe ompeneneHue Ilepuoauueckoro
3akoHa. [laiite onpenenenue rpynnsl, nepuoga B IIC. laiite
O00BbCHEHUE TaKUM IOHATHIM, KaK aHAJIOTH, B 4YEM 3aKJIOYAETCS C
CYTb 3TOM 3aKOHOMEPHOCTH.

OITK-3.]1.6

ChopmynupyiiTe u AaiTe ONpeNeIeHUE TAaKUM IOHATHUSIM, Kak
paayc aTroMOB W HWOHOB, JHEPrUM  HOHM3AIMU, CPOJICTBO K
JEKTPOHY, ANEKTPOOTPUIIATETLHOCTb, OKHUCJIUTEIBHO-
BOCCTAHOBUTEINIbHASI ~ CIIOCOOHOCTb. [IpuBenure mnpumepsl u
00BSCHUTE 3aKOHOMEPHOCTh M3MEHEHUS CBOMCTB M0 MEPUOAY H MO
rpyIiIe.

OIIK-3.71.6

Cdhopmynupyiite noHsTHe XUMHUYECKOH cBs3u. HazoBUTE OCHOBHBIE
XapaKTePUCTUKHU X.C. Onumure KBAaHTOBO-MEXAHUYECKUE
IIPEJICTaBICHUs O IIPUPOJIE XUMUYECKOU CBs3H, Teopus I'elitiepa u
Jlonpona, paiite moHATHE OOpa30BaHUS JBYXaTOMHOW MOJIEKYJIBI.
JlaiiTe 00bsCHEHHE METOJly BaJECHTHBIX CBsA3eH, ykaxure Tuibl XC.
IIpuBenure npumepsl. KoBameHTHas CBsA3b, JaTh OIPENEICHUE,
IIPUBECTH IPUMEPHI.

OIIK-3.71.6

ChopmynupyiiTe MOHATHE XUMUYECKON CBsi3U. HeBasieHTHBIE THIIBI

XUMUYECKOM CBSI3U: METANIMYECKas, JailTe ONpeleieHue TaKou
CBSI3M M  OOBACHUTE MEXaHU3M OOpa30BaHHs STOW XHMHUYECKOMH
CBSI3U.

OITK-3.J1.6

[aiite omnpeneneHue yHUBEPCAIBHOMY KBAHTOBO-XMMHUYECKOMY
METOJy  OmHMcaHusg  Xumuuyeckoi cBmu  (MMO)  wmerony
MoJeKyJsipHbIX opOutanein win (JIKAO), npuBeaute npumepsl u
ONPEAEIINTE NOPSAOK CBSI3H, MATHUTHBIE CBOWMCTBA.

OITK-3.J1.6

ChopmynupyiiTe MOHATHEC TUOPUAM3AIMKA ATOMHBIX OpPOHUTAICH.
[lepeuncnure Buabl rubpuan3anuii. Jlaite onpeneneHue MOHATUS O
NOJSIPHOCTH  MoJekynd. [lpuBenure mnpumepbl  IOJSIPHOW H
HEIOJIIPHON MOJIEKYJIBI.

OITK-3.]1.6

10

ChopmynupyiiTe  ompeneneHue  paguoakTHBHOCTU.  HazoBute
Ba)KHEHIIIME CBOWCTBA PaJMOAKTUBHOTO M3Iy4YeHHsS. o -,3- , v -
W3JTyYEHHUS. [aiite onpeAeseHue OCHOBHOTO 3aKOHA
paanoakTuBHOroO pacnazaa. laiite onpenenenue Koncranre pacnana

(A)

OIIK-3.]1.6

11.

Chopmynupyiite mnoHsATHE XHUMHUYECKON TepMoauHaMuku. Jlaiite
OTIpeNIeJICHUE TOJTHOW DHEPTUU CHUCTEMBI, €€ (DU3WYECKHd CMBICII,
chopMynUpyiTe TEpBbI 3aKOH TEPMOJIUHAMUKH. HaIUIIUTE
YpaBHEHUE MEPBOr0 3aKOHA TEPMOANHAMUKH.

OIIK-3.1.6

12.

Chopmynupyiite moHsTHE XUMHYECKOH TepMmoauHamuKku. [laiite
OTIpeIeTICHUE CBA3AHHOM YHEPTHHU CUCTEMBI, €€ (PU3NYECKU CMBICIT,
chopMynupyiiTe  BTOpPOH  3aKOH TEPMOJMHAMUKH, HAIUIINTE
YpaBHEHUE BTOPOTO 3aKOHA TEPMOJIMHAMUKH.

OIIK-3.1.6

13.

Chopmynupyiite mnoHsTHE XUMHYECKOH TepMmoauHamuku. [laiite
omnpeneneHue cBoOoaHOM sHeprun ['mb66ca e€ usnueckuii cMbICH,
HaNUIIUTe ypaBHeHHe [uOOca, yKaxuTe KPUTEPUN MPOTEKAHUS
peakumii. 3anuIIMTE YacTHYK IPOU3BOJHYI) YUYHUTHIBAIOIILYIO
3aBUCHUMOCTh dHeprun ['mb0ca oT cocraBa cucteMsl. [laiiTe moHsTHE
XUMHUYECKOI0 IIOTEHIIHAJIA.

OIIK-3.1.6

14

ChopmynupyiiTe  moHsTHE XMMHWYECKOM KHHETHKH. JlaiTe

OIIK-3.]1.6




ONpEeNIeJICHUEe OCHOBHOTO TMOCTYyJlaTa XUMHUYECKONM KHUHETHKH.
ChopmynupyiiTe TOHITHE MOJEKYJISIPHOCTH PEaKUUU U TMOPSIKa
peakiuu. [lepeuncnure (akTOpsl BIUSIONIME HA CKOPOCTh
XMMHYECKOW peakluu. YpaBHEHHE AppeHuyca, ypaBHeHUe BaHT-

Todda.

15.

Cdhopmynupyiite moHstue  pactBopa.  Ha3oBUTE  OCHOBHBIE

XapaKTePUCTHKHU pacTBopa. JlalTe MOHSATHE O CIIOCO0aX BBIPAKEHUS
KOHIICHTPAIIUi pacTBOPOB, KAKKE BHUJIbI KOHIIEHTPAIIMIA CYIIECTBYIOT.
Hanumure dopmyasl s ux pacu€éta (M, N,Cm, T, y, )

OIIK-3.71.6

16

ChopmynupyiiTe ompeneneHne MOHITHS «KOJUIMTAaTUBHBIE CBOWMCTBA
pacTtBopoB». JlaiiTe omnpeneneHne TakuM HOHATHAM, Kak Juddysus,
ocMoc, ocmotudeckoe naminenue. Chopmynupyiite 3akon Bant-
I'opda u 3akonel Payna. YkaxuTe 3aBHCHMOCTb TEMIIEPATyphI
KpUCTaJJIM3all1 U KUIICHUA OT KOHIICHTPAIMKW pacTBOpa.

OITK-3.]1.6

17

ChopmynupyiTe TMOHATHE 30HHOW TEOPUM KPUCTAIIOB, JalTe
ONpeleJieHue  pealbHbIX  KpucTaiuioB. /Jlaiite  ompexaeneHue
HECTEOXMMETPUUYECKUX COEAUHEHHUN WM COCIMHEHUN MEPEMEHHOTO
COCTaBa, NPUBEANTE MPUMEPbI KPUCTAILUIOB IEPEMEHHOT'O COCTABA

OITK-3.J1.6

18.

Cdopmynupyiite monatue pactBopa. [laiiTe onmpenencHue cocTaBy
pactBopa. Kakue arperatHble COCTOSHHA pacTBOpoB Brl 3Haere
XKunkue pactBopsl. JlaliTe ompeneneHne W (U3NYECKUNA CMBICI
TAKOI'O SIBJICHUS, KaK, JIEKTPOJIUTHYECKAs JUCCOLMALNS PACTBOPOB.
[IpuBeuTe NpUMEPBL.

OITK-3.J1.6

19

Chopmynupyiite NOHATHE  3JNEKTPOJMTA,  JalTe OINpeneeHue
CWJIBHOTO M ciaboro snextpoiuTa. JlaiiTe ompeneneHue CTENEHU
mucconnanuu. [IpuBenure npuMepsl. 3anuiunTe 3aKoHbl Paymns s
AJIEKTPOJIUTOB, U30TOHHUECKUN KOAPDUIIMEHT, GU3NUECKUI CMBIC]L.

OIIK-3.71.6

20.

ChopmynupyiiTe TMOHSATHE:  BOJOPOIHBIM TMoOKazarenb.  Jlaiite
ONpeAesieHue HWOHHOIO MPOU3BENCHUS BOJAbl. Hanummnre ypaBHeHHE
JUIs pacy€Ta BOJOPOIHOIO MOKa3aTessl.

OIIK-3.71.6

21.

ChopmynupyiiTe  omnpeaeleHUe TaKuX MOHATHH Kak: [ uaponms
coJieil, MOHHO-OOMEHHBIE PEaKIMM, MEePEYUCIUTE BUJbI THAPOIIN3A,
npuBenuTe MpuMmepsl (Tpu THHa ruaponusa). Omnpepenute  pH-
pPacTBOPOB TUAPOIN3a, JalTe ONpeeseHe COBMECTHOTO THPOIIN3a,
IPUBEINTE TIPUMEPBI.

OITK-3.]1.6

22.

Chopmynupyiite noHATHE TPOU3BEACHHUS pacTBOopuMocTH. JlaiiTe
ompeZieNieHne  mpomecca  pactBopeHms.  Jlaiite  ompexnerneHue
HACBHIILIEHHBIX ~ pacTBOpoB. JlaliTe ompeneneHue KOHCTaHTBI
pPacTBOPMMOCTH, BBIYHCIEHUE PACTBOPUMOCTH B MOJIB/JI, T/11,

OIIK-3.71.6

23.

ChopmynupyiiTe MOHSATHE OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX
npoueccoB.  Jlaiite omnpeneneHue OKUCIUTENTb, BOCCTAaHOBUTEIIb,
MPUBEIUTE IPUMEPBI U YKAXKUTE, B KaKUX CIy4yasix MOXKET OJUH U
TOT XKe DJICMCHT BBICTYIIATh KakK OKHUCJIINUTECIIb 1501051 KaK
BOCCTAHOBHUTEIIb.

OIIK-3.1.6

24.

ChopmynupyiiTe MOHATHE «IJIEKTPOMHBIA MOTeHIUam». Jlaiire
omnpezaeneHue M (GU3NYECKUN CMBICT JBOWHOTO  DIEKTPUYECKOTO
cinosg.  OOBsicHUTE SBICHHMSI CKadyka TMOTeHIMana.  Hamwmmure
ypaBHeHue HepHcrTa.

OITK-3.J1.6

25

ChopmynupyiiTe TOHITHE TadbBAaHUYECKOTO DJIIEMEHTa, JaiiTe
ONpENETICHUE TMOHATHS «IJEKTPOA» B DIIEKTPOXUMHUM, HAMMIINTE
ypaBHeHue HepHcra, ykakuTe, Kakue MPOLECCHl MPOTEKAOT Ha
KaTo/e, a KaKue Ha aHoje. 3alUIINTe TOKOOOPa3yIOUIyI0 PEakIHUio

OIIK-3.1.6




JUIS  TaJbBAaHUYECKOTO 3JEMEHTAa M CXeMy TaJlbBaHUYECKOTO
anemMeHTa. Jlaiite ompeneneHue 3IEKTPOIUTUYECKOTO KIIF0Ya, €ro
(bU3UUECKUN CMBICIL.

26

Chopmynupyiite NOHATHE 3JIEKTPOJIU3a PACIUIABOB M PacTBOPOB,
JlaiTe OIpENEeIeHUE J3TOr0 SBJICHMs,  HAIMIIUTE  IPOLECCHI
IIPOTEKAIMe Ha aHoje M Ha Karoxe. Hamumwmre ypaBHeHMe
@apazess Ui ANEKTPOIHN3a, OOBACHUTE (PU3MUECKUI CMBICT ,JaiTe
ONpEeCIICHUE JIEKTPOXMMHYECKOTIO SKBUBAJICHTA.

OIIK-3.71.6

27.

CdopmynupyiiTe TOHIATHE KOPPO3Hs MeTaJUIOB. HazoBute GakTopsl,
BIMSIOIIME Ha KOpPpo3uio MeTauioB. OOBSCHHTE MeEXaHU3M
KOPPO3MOHHBIX MporeccoB. Ha3zoBuTe cmocoObl 3alMTBI  OT
KOPPO3HH.

OITK-3.]1.6

28.

[Ipoananusupyiite COCTaB CTaJju. Hazosure OCHOBHBIE
KOHCTPYKUMOHHBIE ~MeTayibl. CBoiicTBa  AmoMuHMS, Xpoma,
Keneza, ux mnonydeHue u paduHUpPOBAHHE, HCIOJb30BAaHUE B
CaMOJIETOCTPOCHUHU U MPUOOPOCTPOCHUHU.

OITK-3.]1.6

29.

ChopmynupyiiTe TOHATHE  IOJHMMEPOB, CTPOCHUE IOJIMMEPOB H
CrocoObl  MOJY4YeHHs, HA30BUTE MPUMEHEHHE [OJIMMEPOB B
MIPOMBIIUIEHHOCTH

OITK-3.J1.6

30.

CdopmynupyiTe MOHATHE XUMHYECKONH HASHTU(UKALIUY BEUIECTB,
HazoBute Meroapl KOJWYECTBEHHOro aHanu3a. Kakue BUIBI
MHCTPYMEHTAJILHOTO aHAaJIM3a Bbl 3HAETE.

OIIK-3.71.6

[lepedyeHp Tem AJIsl BBITOTHEHUSI KypPCOBOTO MPOEKTa/ KYpCOBOM PabOThI TPEICTaBICHBI
B Tabnuue 17.
Tabauna 17 — Ilepeyenb TeM JUisl BHIIOJHEHUS] KYPCOBOTO MPOEKTA / KYpCOBOM pabOThI

Ne n/nt
paboThI

[TprMepHBIii TepeueHb TeM ISl BBIITOJIHEHUS KyPCOBOTO MPOEKTa/ KypCOBOM

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

Bompocel 111 mpoBeneHHMsT TPOMEXYTOYHOM aTTecTallii B BHUJIE€ TECTUPOBAHUS
npeJcTaBIeHbI B Tabuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB

Ne
Kon
n/ [Tepeuens BopocoB (3a7au) Ui TECTOB
. WH/IAKATOpa
1 Ttun) 3amaHue KOMOMHMPOBAHHOTO THIIA C BBHIOOPOM OJHOIO BEPHOTO
OTBETA M3 YEThIpeX MPEUIOKEHHBIX 1 000CHOBAHNEM BBIOODA.
Wuctpykuus: [Ipounrtaiite TeKCT, BBIOEPUTE MPABUIBHBINA OTBET U 3AIHILIUTE
apryMeHThbl, 00OCHOBBIBaIOIIME BHIOOp oTBeTa: B artome, snexkTpoHHas
dopmyna kotoporo  15*2s*2p©3s23p3d'%4s?4p®4d®5s®, ... BameHTHBIX
1 AJIEKTPOHOB ... OIIK-3.71.6
a. 3; b. 2;
c.9; d. 5;

ApryMEHTHUPOBAHHBIN OTBET:
CornacHo 3JI€KTPOHHOTO MacnopTa , ONPENeNIUM dJIEMEHT, 3TO HUOOMIA, Ha




BHEITHEH SJIEKTPOHHON OpOWTATM HAXOMSTCS 2 CIApPEHHBIX JJEKTPOHA Ha
5s% - mogypoBHe , KOTOpbIE BO30YkKAaich MEpexoaaT Ha 5-p! moaypoBeHb a
Take 3 dnekTpoHa Ha 4d’-momypoBHe, TakuM 00pa3oM 5 HECTApPEeHHBIX
31eKkTpoHoB(5s'5p'4d?) ompenensiorT KONMMYECTBO BATEHTHEIX YIEKTPOHOB.
[IpaBunbHbIN oTBET: d

2 tun) 3ajgaHue KOMOMHHUPOBAHHOTO THIA C BBIOOPOM HECKOJIBKUX
BapUAHTOB OTBETAa W3 TMPEIJIOKEHHBIX W Pa3BEPHYTHIM OOOCHOBAHHEM
BbIOOpa. UncTpykuus: [IpounTaiite TekcT, BbIOEpUTE MIPaBUIIbHBIC BAPUAHTHI
OTBETA U 3aIUIINTE aPTyMEHTHI, 000CHOBBIBAIOIIHE BEIOOP OTBETOB.
Kopposus metannos.. Kakue u3 nepedncieHHbIX YTBEPKICHUI BEPHBI C

TOUKHU 3PEHHUS HIIEKTPOXUMHUUECKON TEOPHH KOPPO3UU U MOTYT OBITh
VICIIOJIb30BAHBI JUIsl AHAJIU3a IPUYUH Pa3pyIICHUS METAIUIOKOHCTPYKIIANA?
Bribepure Bce BepHBIE OTBETHI: M apTyMEHTHPYHUTE BBIOOD

1. YeM BblIIlIe CTaHAAPTHBIN 3JIEKTPOJIHBIN TOTEHLIMAT METajlla, TEM BbIIIE
€ro TepMOJIMHaMUY€eCKasi CKJIOHHOCTb K KOPPO3HH.

2. Hanuuue B 371€KTPOJIUTE KUCIOPOAA YCKOPAET KOPPO3HUIO OOJIBIINHCTBA
METAJIJIOB 3a CUET KaTOIHOM IENOJIIpU3aLUH.

3.Pa3HopoHBIE METAJIIBI B KOHTAKTE B DJIEKTPOJIUTE KOPPOAUPYIOT
ObICTpee, 4YeM KaXKIblii IO OTJeJIbHOCTH.

4. IIpoyKThl KOPPO3UHU BCETA 3aMEUIAIOT JalbHENIIEE pa3pyLLIEHUE
MeTasuia.

[IpaBuibHbIi OoTBET: 2 1 3.

ApryMEeHTHUpOBAaHHBIN OTBET:

1.YTBepxknenue 1 — HeBepHo. Uem HMKe (OTpHULIaTEIbHEE) CTAHAAPTHBIN
AJIEKTPOJHBIN MOTEHIMAI METAJIIA, TEM BBILIE €r0 TEPMOJUHAMUYECKAS
CKJIOHHOCTb K KOPPO3HUH (HalpuMep, y MarHus U IIMHKA MOTEHIMaJl CUJIbHO
OTPULIATENIbHBINA, OHU AKTUBHBI). MeTallIbl C BHICOKUM MOJI0KUTEIbHBIM
MOTEHIMAJIOM (HallpuMep, 30JI0TO, MJIaTHHA) Ha3bIBAIOT OJAropoHBIMU —
OHHU MPAKTUYECKH HE KOPPOJIUPYIOT.

2.V1Bepxkaenue 2 — BepHO. Kuciaopoa BeICTynaeT B poiIu KaTOAHOTO
JeNoJspu3aTopa: OH MPUHUMAET 3JIEKTPOHBI Ha KAaTOJIHBIX yYacTKax,
BoccTaHaBnuBasch 1o peakuuu O+2H>O+4e——40H (B HelTpanbHON WK
MIETIOYHOM cpefie). DTO YCKOpseT KOPPO3HUOHHBIN MPOoIiece, Tak Kak
o0JieryaeT mpoTeKaHue KaToJHOW peaklnu.

3.YTBepxkaenue 3 — BepHO. [Ipu KOHTaKTE pa3HOPOAHBIX METAIIOB B
ANEKTPOJINTE BO3HUKAET TajbBaHUYECKas MMapa. bonee akTUBHBIN MeTai (¢
MEHBIIUM IMOTEHLIUAIIOM) CTAHOBUTCS aHOJIOM M HHTEHCUBHO pa3pyIlaeTcs,
a Oosiee 6;aropoHbIN — Katoa0M. CKOPOCTh KOPPO3HH B Iape BBIIIE, YEM Y
Ka)KJI0T0 MeTaljia B OTAEJIbHOCTH (IIPUHIIUIT «KOHTAKTHOMN
KOppo3um»).YTBepxkaeHue 4 — HeBepHo. [IpoAayKTbl KOppO3UH MOTYT Kak
3aMeUIITh (00pa3ys MIIOTHbBIE 3alIUTHBIE IJIEHKU, HAIPUMED, Y aTIOMUHUS
WM MEJIN), TaK U YCKOPATH pa3pylleHue (Hanpumep, ppixiias pkaBunHa Ha
CTaJli yJIEp’KMUBAET BJAry M 3J€KTPOJIUT, CO3/1aBasl yCIOBUS AJIs AaJIbHENIIEN
KOPPO3HUH, WK CLIOCOOCTBYET HaBOJOPOKMBaHNU0). Clie10BaTeNbHO,
yTBEp)KJIeHHE B a0COMOTHON (hopMe HEBEPHO.

OITK-3.]1.6




3 tun) 3agaHue 3aKpbITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUS.

HNuctpykuus: IlpounTtaiiTe TEKCT M yCTAaHOBHUTE COOTBETCTBUE. K Kaxkmout
MO3UIUU, JAaHHOW B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIUIO B IIPABOM CTOJIOIIE.

YCTaHOBHTE COOTBETCTBUE MEKIY XHMHUYECKUM MOHSITHEM, MPOIECCOM WIIH
BenmuuuHOM (1-5) W ero XapakTepUCTHKOM WM MaTeMaTHUYeCKUM
BeIpakeHHeM (A—/]). K kaxmoil mo3uiuu W3 JIEBOrO CTOJIONA MoaOepuTe
COOTBETCTBYIOIYIO O3HUIMIO U3 IIPABOT0 CTOJIOLA.

A. TemmoBoit »ddexr peaxun
3aBHCHUT TOJBKO OT Ha4yaJbHOTO U
JUTSl TOMOTE€HHOW peaKiuu KOHEYHOTO COCTOSIHHSI CUCTEMBI U
HE 3aBUCHUT OT IIyTH NEpeXo/a.

1.3aKkoH IEUCTBYIOIIMX Macc

aA+bB—cC+dD
Pc _Pa’
0
2.3axon ['ecca B. AG = AG’ + RTIn—<—2 OIIK-3.71.6
PP,
B. [Tpu TOBBIILIEHUHN
3. MonsipHast KOHLEHTPALKs o
temneparypsl Ha kKaxzaele 10 °C
9KBHBAJICHTA (HOPMaJIbHOCTh) | CKOPOCTh TI'OMOIE€HHOM pEaKIMH
yBeJIMuuBaeTcs B 2—4 pasza
m .
4.YpaBHEHUE U30TEPMBbI [ C=—7p— MOt 1
. Ki
Banr-Todda wseensa * pacmoopa K6
5.IIpaBuno Bant-Todda (mis Lv=k- [A]a [B]b
CKOPOCTH peakKiun) )
12345
OtBeT: ———=——
JAT'BB
4 tun) 3agaHue 3aKpbITOrO THIIA HA YCTAHOBJIEHUE MOCIIEI0BATEILHOCTH.
Wuctpykuus: [IpounTaiiTe TEKCT M YCTAaHOBUTE MTOCIEN0BATEIBHOCTD.
[IpounTaiite TekcT, BBIOEpUTE IPABUIIBHBIN OTBET U 3alUIIUTE APIYMEHTHI
2 y 2
o0ocHoOBBIBatoIMe BeIOOp. Pacnonoxute snements! [IA noarpymnmns! B
MOPSAJIKE YCUJICHUSI METAJUTMUECKUX CBOWCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba; OIIK-3.J1.6
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be
AprymeHTHpOBaHHBIN OTBET: C yBEIMYEHHEM aTOMHOIO pajguyca
YBEJIMYUBAIOTCS BOCCTAHOBUTENBHBIE CBOWCTA, TO €CTh METAININYECKUE,
paguyc B [ICO B monpynmne cBepXy BHU3 YBEJINUUBAETCS, COOTBETCTBEHHO U
METAININYHOCTh YBEIUYUBAETCS
[IpaBuUIBHBIN OTBET: a
5 Tun) 3agaHue OTKPBITOrO THUIIA C Pa3BEPHYTHIM OTBETOM.
Wuctpykuus: [IpodnTaiite TeKCcT U 3anummre pa3BepHyThi o6ocHoBanHbIN | OITK-3.J1.6

OTBCT.




[IpounTaiiTe 3a7anne 1 3aMUIIATE Pa3BEPHYTHI OOOCHOBAHHBINA OTBET
Kaxue kBaHTOBBIE YHCIIa MIOTHOCTHIO XapAaKTEPU3YIOT SHEPTHIO JIEKTPOHA
OtanoHHbli oTBeT: B KBaHTOBOM MexaHuke kKaxnaass AO ompexpensercs
TpeMsl KBAHTOBBIMM YHCJIAMM: 7 — IJIABHOE KBAaHTOBOE YMCIIO, OIIPEIENISET
oOmwmii 3amac sHepruu (mpuHHMaeT 3HavyeHus 1,2,3 u T.0. 10 ), [ —
OpOUTaIbHOE KBAaHTOBOE YMCJIO OMNpENeNseT OpOUTaJIbHBII MOMEHT
KOJIMYECTBA ABM)KEHUMN A1eKTpoHa (mpuHumaet 3Hauenus 0,1,2,3 u T.4. 10 n-
1). Kaxaomy 3Hau€HUIO IJIaBHOTO KBAHTOBOI'O 4YHCIA, COOTBETCTBYET 7
3HaYeHUH OpOMTAIBHOTO KBAaHTOBOrO uucina /. OpOWUTaIbHBI MOMEHT
KOJIMYEeCTBA JBWKEHMH, 3TO BekTOp, (L) ero abcosoTHas BeJIWYMHA
IIPUHUMAET CTPOrO ONpENEIEHHbIE KBAaHTOBBIE 3HAUEHMs. TakuM oOpa3om,
o0o03HaueHHe JH00ro MOAYPOBHS OHpENeNseTcs JBYMs KBaHTOBBIMHU
YUCIaMM, TJaBHBIM W OpPOUTAIbHBIM KBAaHTOBBIMH YHMCIAMHU. 71, —

MAarHUTHOE KBAaHTOBOE YHCJIO ONPEAEIAET BO3MOKHBIE 3HAUEHUS MPOCKIIUHU
OpOMTaTILHOTO  MOMEHTAa  KOJWYECTBA  JBMDKCHHS  JJIEKTpOHA  Ha
(UKCHpPOBAaHHOE HAMPABJICHHUE B POCTPAHCTBE.

Mg —CIIMHOBOE KBAaHTOBOE YHCJIO — COOCTBEHHBI MArHUTHBIH MOMEHT

HUMITYJIbCA, IMPOCKIUA BCKTOpa CIIMHAa Ha OHpC,Z[CJIéHHO@ HaIIpaBJICHUC
1
BHCIIHCTO ITIOJIAA, MOJXCT IIPUHUMATL 3HAYCHUA M :iE. Takum o6pa30M,

MTOJIHYIO DHEPTHIO AJIEKTPOHA XapaKTEPU3YIOT: 7 — TJIABHOC KBAHTOBOE YHCIIO
u [ — opObuTabHOE KBAHTOBOE YHUCIIO.

Iturm) 3amanne KOMOMHUPOBAHHOTO THIIA C BBIOOpOM oHOTO BepHOro orBera | OITK-3.J1.6
U3 YETBIPEX MPEUIOKEHHBIX 1 000CHOBAaHUEM BBIOOpA.
Wuctpykuus: [IpounTaiite TeKCT, BBIOEPUTE NPAaBUIbHBIN OTBET U 3alUIINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOpP OTBETA
3aKoH, KOTOPBIN INIACUT, YTO KOJIMYECTBO I'a3a, pACTBOPEHHOTO B KHUJIKOCTH,
IIPONOPLIMOHAJIBHO €70 NapLHAIbHOMY JaBIEHUIO:
a.3akoH/lanpTOHA
b. 3axoH I'eii Jltoccaka
c.3akoHl eHpH
d. 3akoH Payns
MIPaBUJIbHBIN OTBET C.
O6ocHOBaHUEe OTBETA: 3aKOH, 10 KOTOPOMY IPH MOCTOSTHHOMN
TeMIIepaType paCTBOPUMOCTh (KOHIICHTpAIIH) ra3a B TaHHOU
KHUJKOCTH MPAMO NMPONOPIMOHAIbHA JABJIECHUIO 3TOTO 'a3a HaJl pacTBOPOM
ONMCaH aHIVIMMCKAM XUMHUKOM Y. ['€HpH 3aKOH ITPUTO/IEH JUIIb
JUIsL N/1€aIbHBIX U MPeIeIbHO pa30aBIeHHBIX PACTBOPOB UM HEBBICOKUX
nasineHuii. Cv = K ‘P, K — koHcranra ['enpu, -P- mapuumansHoe naBiieHue,
Cwm — MoJisipHasi KOHLICHTPALIMSL.
OIIK-3./1.6

2tumn) 3ajaHue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKUX BapUAHTOB
OTBETAa U3 MPEUIOKEHHBIX U pa3BEepHYTHIM 000CHOBAaHHEM BhIOOpA.
CKOpOoCTh XUMUYECKUX peakluii (paKkTOpsbl, BIMUSIOMINE HA CKOPOCTB).
Wncrpykuus: [IpounTaiite Tekct. BeiGepute 1Ba BEpHBIX YTBEPKIACHUS U3
YETBIPEX MPEUIOKEHHBIX. 3aMUIINTE 000CHOBaHME (apPTYMEHTHI) BaIIETO
BEIOODA.

Peaxmus A(tB.) + 2B(r) — C(1) + D(r) + Q (3x30TepMHUUecKas) TPOBOAUTCS
B 3aKPBITOM PEAaKTOPE IIPU ITOCTOSHHOM JaBJIE€HUHU. [ yBeTUUeHUs
CKOPOCTHU peakiuu B 4 pa3a npu HeM3MEHHOM 00bEME peakTopa HHKEHED




MPEI0KII: | .yBEIMUNTD AAaBJIEHUE B CUCTEME B 2 pa3a; 2. yBEJIUYUTh
KOHILIEHTpaIuio raza B B 2 paza; 3. ymeHbpnTh TEMIIEpaTypy Ha 20°C
(TemneparypHbIid KOAGOUIHEHT Y = 2) 4. U3MeNbIUTh TBEPAOE
BEILECTBO A

Bribepure 1Ba BepHBIX BapHAHTA U3 YETHIPEX:

A)lu?2
B)2u3
C)2u4
D)1u4
(xmrou)npaBuibHBIN oTBET: C) 2 1 4

O06ocHOBaHUE BBIOOpA:

1./{ns1 BapranTa 2 (YBEIMUUTH KOHIIEHTpaIuio B B 2 pa3za):

CKOpOCTh peaklMK 3aBUCUT OT KOHIIEHTpaIMK ra3000pa3Horo peareHta B
(Mo 3aKOHY AEMCTBYIOIIMX Macc sl TeTepOTreHHOM

peaknuu: v=k-[B]2v=k-[B]2, Tak kak TBEp0€ BEHIECTBO A HE BXOJUT B
KHHETUYECKOE YPaBHEHHUE, €CIIU €r0 IUIOMIA b TOBEPXHOCTH IMMOCTOSHHA).
VYBenuuenue [B] B 2 paza npu 2n=2 (CTeNneHb = CTEXUOMETPUUECKOMY
k03] GUIHEHTY) TaéT yBeInUeHNe CKOPOCTH B 2°=4 pa3a.

2./1nst BapuanTa 4 (U3MeNbUUTh TBEPOE BelecTBO A):B rereporennoit
peaKkiuu CKOPOCTh TUMUTHPYETCA TUIONIA/IbI0 KOHTakTa Ga3. M3menbueHnue
A pe3Ko yBeIMUMBAET Y/I€TIbHYIO IOBEPXHOCTh TBEPAOIO PEareHTa, YTo
YBEJIMYMBAET YUCIIO CTOJIKHOBEHUN MOJIeKy B ¢ moBepxHOCTHIO A.

tun3) 3ajaHue 3aKphITOro THIA Ha yCTAaHOBJIEHUE COOTBETCTBUSI. OIIK-3./1.6
Nuctpykuus: [IpounTaiiTe TEKCT M yCTAHOBUTE COOTBETCTBHUE.. Y CTAHOBUTE
COOTBETCTBHUE MEXY TUIIOM XHMHUYECKOM CBSI3H (JIEBBIN CTOJIOEIT)
Y XapaKTEPHBIM CBOMCTBOM MJIM MPHUMEPOM BelleCTBa (IIpaBblif cTosa0eI).
1. Merammueckas A. BeIcokast TBEpAOCTh, OYEHB
CBS3b BBICOKasl TEMIIEpaTypa IUIaBIEHUS,
JURJICKTPUK (aJiMa3)
2. WoHHas cBA3b b. DnexTponpoBoHOCTh, KOBKOCTb,
MeTaNTn4ecKuit 61eck (Menb)
3. KosanenrtHas B. IloBelIeHHas TeMIieparypa
HENOJISIpHAs CBA3b | KUIEHUSI CIIUPTOB 10 CPABHEHHMIO C
YIJIEBOJIOPOJIaMU
4. BonoponHas I XpynkocTs, BBICOKas: TEMIIEpaTrypa
CBSI3b IJIaBJIEHUS, SJIEKTPOIIPOBOIHOCTH B
(MexmonekyssipH | pactBope (NaCl)
as)
OrtBer: l g i i
bT'AB
Tun4) 3aganue 3akppITOrO THIA HA YCTAHOBJICHUE TIOCIEIOBATEIIHHOCTH. OIIK-3./1.6

HNuctpykuus: [TpounTaiiTe TEKCT M yCTAHOBUTE MOCIIEIOBATEIIHHOCTD.
3anumuTe COOTBETCTBYIOIIYIO MOCIEIOBATEILHOCTh OYKB CJIeBa HAMPABO.




[IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIIEIOBATEIBHOCTD B MOPSAKE
yBeJInueHus: Macchl pacTBOpEHHOr0 NaxSO4, BemecTBa, 00bEMbI PACTBOPOB
OJIMHAKOBBIE, TUIOTHOCTb IPUHSATH ~ 1, €CIIM KOHIEHTPALUs dTUX
pacTBOpOB:

a. 0,ImpouentHas  b. 0.1monspHas

c. 0.lnopmansnas  d.0.1 mossutbHAS

3anuimre COOTBETCTBYIOIIYIO MOCIEI0BATEIFHOCTE OYKB ClIeBa HAIPaBo.
[TpaBwibHEIHN OTBET: a,c,d,b

THM 5) 3a7aHUe OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM. MHCTpyKITHSI: OIIK-3./1.6
[IpounTaiiTe TEKCT M 3aMUIINTE PA3BEPHYTHIH 0OOCHOBAHHBIN OTBET.
(KonnuraruBHble CBOMCTBA + (hr3uKa (Ha30BBIX MEPEXOJOB + PACUET MACCHI)
VYenosue: [l NOHMKEHMS TEMIIEPATyphl 3aMEpP3aHMsI BOABI B paguarope
aBTOMOOWJISI TEXHUUECKHUM PaCTBOP COAEPIKUT ATHIICHITIMKOIb

(M=62 r/momb). Kpuockonuueckas
noctosiHas Bofbl Ky = 1,86K-kr/mMomnb. Tpebyercs, 4ToObl pacTBOp HE
3amep3ai 10 —250C.

1. PaccumraiiTe MOJISIILHOCTH PacTBOpA.
2. Kakyro Maccy 3TUICHIIMKOIS HY>KHO J100aBUTh Ha 5 KT BOJBI?

3. OObsicHuUTE, MOYEMY ISl HE3aMEP3arolIuX KUJIKOCTEH UCTIONIb3YIOT
HEHMOHHBIE OPraHUYeCcKue BelIecTBa, a He conu (Hanpumep, NaCl), ¢
TOYKH 3PEHUS KOPPO3UU U TEMIIEPATYPHOU 3aBUCUMOCTH.

Pa3BépHyThIl OTBET:

1. 3axoH Payns ans moHMxeHHs TeMIeparypbl 3aMep3aHus:

10 .
ATy =Ky-m, 1€ m — MOIAIBHOCT (MOJIb PACTBOPEHHOTO BEILIECTBA HA

KT paCTBOPHUTETIS).
ATy =0—(=25)=25K. m=ATy/ Kr=25/1,8625=13,44mo0mb/KT.

2. Macca 3THICHITIMKOIIS Ha 5 KT BOABL: N = M Mpomy = 13,445
=67,2 MOJIb.

3. Mumxons = N*M=67,2-62~4166 r~4,17 k.
3. Tlouemy He conmu?

Conu TUcCconuMupyroT, 1aBast 2—3 4acTHIlbI, U TOTpeOoBaIach Obl MEHbIIAS
Macca, Ho:

a) CuiibHas KOpPO3Hsl METAJUIOB pafinaTopa (XJIOPUIbL, HIEKTPOIUTHI).

b) Conu BBINAAOT B 0CA0K MPU U3MEHEHUH TeMIIePaTyphl.

C) DTUJICHIIIMKOIb KPOME TMTOHUKEHUS T3am TOBBITIACT 7 yun (TTOJIC3HO JITIST
MeperpeThIX ABUTATENEH).

Taxum 006pazoM, BEIOOP ONpeaetsieTcs: KOMITIEKCOM (PU3UKO-XUMUYECKUX U
WHXCHEPHBIX CBOWCTB, @ HE TOIBKO KOJUTUTaTHBHBIM d(PPEKTOM.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIMXCS 3a09HON (hOPMBI
00y4eHus1, TpeICTaBICHBI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadOT

| Nen/m | [lepeyeHb KOHTPOJIBHBIX PAOOT




1 DHepreTuka XMMHUYECKHX IPOLIECCOB

1.1 Pacuet TemnoBbIx 3HEeKTOB XUMUUECKUX PEAKIIMHA C UCTIOIb30BAHHEM
CTaHJAPTHBIX TEPMOJINHAMUYECKUX (YHKIIUH.

1.2 DneMeHThl XUMUYECKON TEPMOAMHAMUKH, PACYET SHTPOIIUH, SHTAIIBIINH, SHEPTUH
I'u66ca , mepBblil U BTOPOH 3aKOH TEPMOJIUHAMHKH.

2 XuMHuecKasi KHHETHKA

2.1.MexaHu3M XMMHYECKOU peaKInu

2.2.CKOpOCTh XUMHYECKOW peaKuu

2.3 .Biustnue koHIEHTpaluu peareHToB. OCHOBHOM 3aKOH KMHETHKHU
2.4.BnusgHue TeMIepatypbl. JHEprus aKTUBAIUU MpOIecca.

2.5. Bnusnue katanuzaropa. [lonsitue o katanuse

2.6. XMMHUYECKOE paBHOBECHE.

3 Crtpoenue atoma
3.1.KBaHTOBO-M€XaHUYECKAsI MOJEIb CTPOEHHUS aToMa.

4 [Tepuoanueckuit 3akoH. [lepnoAMYHOCTH CBOMCTB XUMHUYECKUX DJIIEMEHTOB U UX
COCTUHEHUH.

5 Xumnueckas cBsa3b. CTpoeHHE MOJIEKYJ CTPOEHHE TBEPAOTO BEIIECTBA.

6 DJIeMEHThl XUMHH NOJYIPOBOJHUKOB

7 PactBopsI, 1ucniepcHbIE CHCTEMBI, CITOCOOBI BRIPAYKEHUS COCTaBa PACTBOPOB.

TepMOI[I/IHaMI/I‘ICCKI/Ie XapaKTCPHUCTUKHU IIpoHecca 06p830BaHI/I${ PacCTBOpPOB. CUJILHBIC U
cia0Oble SJICKTPOJINTBI, MOHHBIC PABHOBCCHUA B BOAHLIX paCTBOpax, MPOU3BCACHUC

pacTBOPUMOCTH

8 DneKTpoAHbIe TOTEHIIUANA . DIEKTPOABIDKYIINE CUIIbL. |'aTbBaHUYECKHE SIIEMEHTHI,
pacuét DJIC, ypaBuenue Hepucra.

9 DNEeKTPOIN3 PACTBOPOOB M paciiaBoB. PadbmHupoBaHHE METAILIOB.

10 Koppo3sus Meramios. XuMudeckas ¥ 3JIEKTPOXUMUYECKAst KOPPO3Us ¢ KUCIOPOIHOMN U
BOJIOPOJIHOM JenoJisipusanuei ¢ yuéroM pH cpenbl

11 DU3NKO-XMMHUUYECKHE CBOMCTBA MoJuMepoB. CTapeHue moJIMMEepOB TPUMEHEHHUE B
aBUANTPUOOPOCTPOCHHUH

10.4. Meronnyeckue  MaTepuasbl,  ONPENCNAIONIME  MPOLEAYypbl  OLIEHUBAaHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX dTanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOmKUX MOPSAOK W IPOLEAYypY
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. Mertoauueckue YKa3aHusA IJid 06yqarom1/1xc;1 110 OCBOCHHIO AU CHUITIIIMHBI

11.1. Meronuyeckue yKa3aHus MJii OOYy4YaIOUIUXCS TIO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAauY€HUE JIEKIIMOHHOTO Marepuaja — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe U SICHO€ H3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIMH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMe, a B OCBOCHHH
(byHIaMEHTaIbHBIX MpOOJEM JUCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUSA, HOBEHIIMX
JOCTHIKEHUI HaydYHOW MBICTU. B yueOHOM mpoliecce JIEKIHUsS BBITOIHSIET METOJ0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHpOpMalMoHHYI0 (QyHKUMU. JIeKIHs pacKkphiBaeT MOHATHIHBIN anmapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUTLIIMHAMH.

HJIaHI/IDVeMBIC PE3YIbLTATHI IPU OCBOCHUHN OGV‘-I&IOHJI/IMI/ICSI JICKIMOHHOI'O MaTcpHruajia.

— IMOJYy4YCHHC COBPCMCHHBIX, MCJIIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHPII>'I, YPOBCHBb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K KaX 10l KOHKPETHON TEME;




— TIONY4YEHUE OIMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTEICM;

— pa3BuUTHE TPOPECCHOHATBHO-NICIOBBIX  Ka4yecTB, JIIOOBH K TNPEAMETY H
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKU U TEXHUKU U O
MPOTHO3€E UX Pa3BUTHS Ha OJMDKaNIIINE TOJIbI,

— HayuYuThCsl METOJIUYECKH o0padaThiBaTh MaTepuas (BBIACIATH TJIABHBIC MBICIU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATH WX B Pa3IMYHBIX
bopMyITUPOBKaXx);

—  MOJIy4€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHSITHIA.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCTIOJIP30BAaHUEM DPAa3IaTOYHOTO MaTepualia IpH TPOBEICHHUH KOPOTKHX JTHCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa NpeiocTaBiICHUs JCKIIMOHHOTO MaTepuaa;

— JICKLIUU COTJIaCHO pazzenam (Tadu.3) u temam (Tabmn.4

11.2. Meroauueckue yka3aHus i OOy4yaroIMXCs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BbImoNHEHHs J1a0OpaTOpHBIX paboT oOyyaromMHCs JOJDKEH YIIIyOUTh H
3aKpeNUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
SKCHEPUMEHTa B COOTBETCTBUM C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW 0O0yYaroIerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTAIbHO-IIPAKTUUYECKOM, pacueTHo-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUI.

Boinonnenue nabopaTopHbIX padOT 0O0yHarOIIKMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 33/1a4 00y4aroIIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUIUIHBI;

— 3aKpeIUICHHE, PAa3BUTHE U JETAN3allisg TEOPETUYECKHX 3HAHUMN, IOJYYEHHBIX Ha
JEKIUSAX;

— TOoJy4YeHUe HOBOM MH(OpPMAaLMU 110 U3yYaeMON JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000py10BaHHEM U TPUOOPaMHU.

3aganue u TDe60BaHI/ISI K IpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT

- Xumus. TernoBo# 3¢pdekT (FHTANBINA) XUMUYECKON peakiuy : [ DIeKTpOHHBIN
pecypc] : MeToMuecKue yKa3aHus K BBITOJHEHUIO JabopaTopHoii paboTsl / C.-Iletep®. roc. yH-
T a3poKocM. ipubopoctpoenus ; coctT.: T. E. Kpbuosa. - OnexTpoH. TekctoBsle aaH. - CII6. :
Hzn-so I'VAIIL, 2023. -22 c.

— XuMmus : XuMUYECKHE PEaKilii, BBI3BIBAIOIINE IIEKTPUIECKHUHN TOK, YIEKTPOTHBIC
MOTEHLMAJBI ¥ 3JIEKTPOABUKYIIUE CUIIBI : [ DIEKTPOHHBIN pecypc]| : METOAMYECKHE YKa3aHus K
BBITIOJIHEHHTO JTabopaTtopHoit paboTsl / C.-Iletepl. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHUS |
coct.: T. E. Kpbputosa. - DnektpoH. TekcroBbie AaH. - CII6. : U3n-Bo I'VAIIL, 2022. - 24 c.

Crpykrypa u dhopMa otdera o 1a00paTtopHoii padore
1. Ilens paGoTHI.




2. JlabopaTopHoe 000py0BaHUE.
3. OmnucaHue 3KCIEPUMEHTA.
4. OOpaboTka pe3yIbTaToB

Tpebosanus Kk 0hOPMIIEHUIO OTYETA 0 JIA00paTOPHOU padboTe
OTuéT T0JDKEH COEPKATh TUTYJIBHBIN JIMCT, @ €r0 COAEP/KaHNUEe COOTBETCTBOBATH OPOPMIICHHIO,

cornmacHo 'OCT 7.0.100-2018 (3amoHeHHBIE TAOIUIIBI C TOTYYEHHBIMHU YKCIIEPUMEHTATLHBIMU
naHHeIMK) HopmatuBHas IOKyMeHTamus, HeoOxomumas s odopmIieHUs, NpUBEICHA Ha

anektpoHHoM pecypee ['Y AIL https://guap.ru/regdocs/docs/uch

BrimoHeHBI HEOOXOUMBIE PACUETHI.
ITocTpoeHns! rpaduueckue 3aBUCUMOCTH OT 33JJaHHBIX ITapaMEeTPOB.
Crenanbl BLIBOJBI.

AW N~

BrImiosTHeHBI KOHTPOJIBHBIE 33aHHsI Ha TeMY J1a00paToOpHO# paOboTHI.

11.3. MeTtoauueckue yka3aHus sl 0OYYarOMIMXCs O MPOXO0KACHUIO CAMOCTOATEIbHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUAIOLIUICS BBIMOIHSAET paboTy Mo
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPETOaBaTelisi, HO 0e3 ero HemocpeJICTBEHHOTO
yuactus. Jlns oOyuaromuxcs 1o 3a04Hoil ¢popme 00yueHUs BBIMOJTHEHHE KOHTPOJIbHBIX padoT
SIBIISIETCS DJIEMEHTOM TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U CAMOCTOSITSIILHON paOOTHI.

[Tpu odopmieHNN KOHTPOIBHOM PabOThl HEOOXOIUM THTYJIbHBIHN JIUCT

Ha TutynpbHOM nucTe AOMKHBI OBITh YKa3aHbl: Ha3BaHUE JAUCIUIUIMHBI, Ha3BaHUE
KOHTPOJIBHON paboThl, (paMUIUs M HHUILIUATIBI TIpenoAaBaTens, GaMuIus U HHUITUANBI CTYACHTA,
HOMED €ro yueOHOU Tpynnsl U mudp CTyAeHYECKOTo Omiera . TUTYIBHBIA JTUCT KOHTPOJIBHOU
paboThl  JOJDKEH COOTBETCTBOBATh MIAOJIOHY, NPUBEICHHOMY B CEKTOPE HOPMATUBHOMN
nokymenTtanuu I'Y AIT https://guap.ru/regdocs/docs/uch

B mpouiecce BBIMOTHEHHS] CaMOCTOSTENBHONW paboOTHl y oOydaromierocs (opmupyercs
1esecoo0pa3Hoe TIaHUPOBAHUE pab0vero BpEMEHU, KOTOPOE TO3BOJISIET €My pPa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHWU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEPHOJ OOYYECHHS, TMOMOTAaeT TMOJIYYUTh HABBIKU TOBBIIICHHS
npohecCHOHALHOTO YPOBHSL.

MeroaudyeckuMu ~ MaTepualiaMy,  HANpPaBJIIONIMMU  CaMOCTOATENbHYIO  paboTy
00yJarOIIUXCSSBISIOTCS:

— yueOHO-MeTOAMYeCKU MaTepuan no gucuuriuge (16 8,9.);
METOIMYECKUE YKA3aHHUS TI0 BBHIITOJTHEHUIO KOHTPOJIBHBIX padOT CChIIKA HA MaTEPHAITBI

HE00XO0IMMBIE /TS BHIIOJHEHUSI KOHTPOJIBbHOM paboThl: http:/lib.guap.ru/ (Pexunm nocryna mis
ABTOPU3UPOBAHHBIX HOJ'IB3OBaTeJ'Ieﬁ)

11.4. Meronuyeckue YyKa3aHus I OOYYAIOUIMXCS 110 TPOXOXKJIECHHIO TEKYIIEro
KOHTPOJISL YCIIEBa€MOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMaTPUBACT KOHTPOJIb KauyecTBa 3HAHHM
00yJaroIMXcs, OCYIIECTBISIEMOT0 B TE€UYEHHE CEMECTpa C IENbI0 OICHUBAHUS XOJa OCBOCHHS
JUCHUIUIMHBL. TeKylmuil KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISETCS IYTEM TEOPETHUECKOTO
OTpoca, Ha KOTOPBIA OTBOIMTCS BpEMsI Ha OHOM U3 3aHATHH B CEpeMHE YUeOHOTO CeMecTpa, a
TaKXKe  IOCPEJCTBOM  OIIGHKM  pe3yJbTaTOB  BBIINOJIHEHHS  NPAKTUYECKUX  paboT.
Y 10BIETBOPUTENHEHBIM PE3YIIBTAT MPOXOXKICHHUS KOHTPOJISI CAUTACTCS MIPH MOJTyYeHHH HE MEHEe
50% OT MaKCHUMaJbHOIO KOJMYECTBa OajloB, KOTOpPBIE MOXXET HaOpaTh oOydarommiics 3a
OTYETHBII nepuos Pe3ynpTaTsl TEKyIIero KOHTPOJIS MO3BOJIAIOT BBIIBUTH OTCTABaHUE OT IUIAHA
MOJATrOTOBKH, HO HANPSMYIO HE BIUSIOT HA PE3YJIbTaThl IPOMEXYTOYHON aTTeCTALUH.


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
http://lib.guap.ru/

B Teuenue cemecTpa CTYICHTHI:
-BBITNIOJIHSIFOT KOHTPOJIBHYIO Pa0OTy, B pe3ysibTaTe MPOBEPKE, KOHTPOJbHAs pabdoTa J0JDKHA
OBITh 3a4TCHA JI0 ATTECTAI[HH
- 3AIIUIIAOT JTA0OpPaTOPHBIE PabOTHI
- BBIMIOJIHSIOT 3a/IaHKs Ha TeMY J1ab0opaTopHOil paboThI
Jist TeKyero KOHTPOJIS yCIeBA€MOCTH UCTIONB3YIOTCS TECTHI, IPUBEICHHBIE B Ta0nuie 18

11.5. Meronnueckue ykasaHus Ui OOydarOIMXCs 10 MPOXO0KJIECHUIO IPOMEXYTOUHON
aTTeCTallH.

[IpomexxyTounass  arrectansi  OOydyarOmIMXCsl ~ HpPEIyCMaTpuUBaeT  OLIGHUBAHHE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00y4deHHUs MO aucuumuinHe. OHa BKIIOYAeT B
ceOst:

— 1ubdepeHIpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJy4YEeHHBIX
00yyaromuMcs Ipy U3yUYeHUH JTUCLMITIMHBL, TOCEUICHNH JIEKIUN, BBINOJIHEHUH JJa0OpaTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETHUECKOr0 MaTepualla Ha 3auéTe ¢ OLIGHKOH  «OTIMYHOY,
«XOpOLIO», «YAOBIETBOPUTEILHOY, «HEYI0BIETBOPUTEILHOY.

B teuenue cemectpa cTyAeHTy HeoOxonumo craTb He MeHee 50% mabopaTopHbIX paloT,
IIPEIOCTaBUTh OTYET 10 KOHTPOJBHOM paboTe, BBIOIHUTH TeCTUpOoBaHus B cpee LMS He Huxe
OLICHKH 'yZOBJETBOPUTENBHO". B cilyyae HEBBINOJIHEHUM BBIIIEU3JI0KEHHOIO, CTYAEHT, IpU
YCHEIIHOM TPOXOKJIEHUH IPOMEKYTOUHON aTrrectauuu B ¢opMe aud.3auera, HE MONKET
MOJIyYUTh aTTECTALMOHHYIO OLIEHKY BbIIIE "XOpoIo".

Cucrema OLIEHOK P MPOBEACHUM TEKYLIEr0 KOHTPOJISI U IPOMEXKYTOUHON aTTECTALUU
OCYIIECTBIISIETCS B COOTBETCTBHUU C PYKOBOMISIIUM JOKyMeHTOM opranu3amuu P10 I'VAIL
CMK 3.76 «lIlonoxeHnue o TEKylIEM KOHTPOJE YCHEBAEMOCTH U MPOMEKYTOYHOM arTecTaluuu
CTYJEHTOB M AacCIHUPaHTOB, OOYyYarOIIMXCS MO OOpa3oBaTeIbHBIM MPOTPaAMMaM BBICHIETO
obpazoBanus B ['YAII» https://docs.guap.ru/smk/3.76.pdf



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

Jluct BHECEHUSI U3MEHEHUH B pabouyro MporpaMmy AMCHUIUINHBI

JlaTa BHECEHUS
H3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnuce BHECHIETO
W3MCHCHHUS

ConeprxkaHue U3MEHEHUH U JOTIOJTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit




