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Annortanusa

Jucuumiraa «XuMus» BXOJUT B 00pa3oBaTeNbHYIO MIPOrpaMMy BBICIIETO 00pa30BaHUs
— mporpaMMy OakamaBpuaTa IO HampaBieHHIO moAarotoBku/ cneruansHoctd 13.03.02
«DJIEKTPOIHEPTETHKA U JJIEKTPOTEXHWKa» HampaBieHHocTH «l{udpoBas sHEpreTmkay.
Jucuunnuna peanusyercs kapeapoit «NeS».

JucuummHa HaleneHa Ha OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMITETEHIINNA :

OIIK-3 «CmocobeH mpUMEHSTh COOTBETCTBYIOIMK (PU3MKO-MaTeMaTHUECKUW armmapar,
METOJbl aHAIN3a U MOJEIMPOBAHMS, TEOPETHMUYECKOIO U SKCIEPUMEHTAIBHOIO HCCIEN0BAaHUS
IPH peIeHuH TPO(EeCCHOHANBHBIX 33/1aW»

CopepxaHue NUCUUIUIMHBI OXBATHIBAET KPYr BOIIPOCOB, CBSA3aHHBIX C  O3HAKOMIICHUEM
UCTOPUU XUMHM, a TaKKE C OCHOBHBIMM HAlpPAaBJICHUSIMH M TEHACHUUSAMHU pPa3BUTHUS
COBPEMEHHOW XWMHMHM. OTa Hayka H3Yy4aeT MaTepualbHbIi MHUpP, 3aKOHBl €r0 pa3BUTHS,
cnenuuYeckyro XUMHUYecKyro (opMmy IBH)KeHUs MaTepuu. B mporecce u3ydeHHs XUMHHU
BbIpa0aThIBaeTCs HAYYHBIH B3N] Ha MUpP. 3HaHUWE XUMHH HEOOXOIMMO JUIS MJIOJOTBOPHOM
TBOPUYECKOW JIeATeNIbHOCTH OakaiaBpa JI000N HalpaBlIE€HHOCTH. 3HAHWE XUMHUHU I103BOJISET
copMHpPOBaTh COBPEMEHHOE HAay4yHOE IPEACTaBICHHE O MAaTepUHU, BEIIECTBE KaK OJHOM M3
BHUJIOB JIBUKYIICHCS MATEPUH, MEXaHU3ME IIPEBPALICHUM XUMUYECKUX COCAUHEHUN, CBOMCTBAX
MaTepuajoB O XMMHUYECKHX IMpolleccax B COBpeMEHHOHN TexHuke. [Ipyn u3ydeHuun Kypca XuMUH
HEOO0XOAMMO MPOYHO YCBOUTh OCHOBHBIE 3aKOHBI, OBJIAZICTh TEXHUKOM XMMHUYECKMX pacyeToB,
BbIpa0OTaTh HABBIKK CAMOCTOSITEIbHOTO BBIMOJHEHUS XUMHYECKUX OKCIEPUMEHTOB U
0000menuss  ¢akroB. I[loHMMaHwme  3aKOHOB XHMHH TIOMOXET CTYICHTY B pCIICHUHU
9KOJIOTUYECKUX INpobseM. 3HaHMEe Kypca  XUMHUM HEOOXOOUMO M s TOCIEIYHOILEro
YCHEIIHOTO U3YYEHUsI CHeUaIbHbIX JUCIUIIINH.

[lpenogaBanue AMCUMILIMHBI IpegycMaTpuBaeT cieyroume (opMbel OpraHu3aluu
y4eOHOro Impolecca: JeKIUHU, JJad0opaTopHble padOThl, CAMOCTOSTENbHAsE paboTa 00yJaroIerocs.

[IporpaMMoOli JIHCHUMINIMHBL HPELYCMOTPEHBI CIEAYIOUME BHJABI KOHTPOJISL: TEKYyIMH
KOHTpPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B opMe audpepeHInpOBaHHOIO 3a4eTa.
OO0muRs TPyI0EeMKOCTh OCBOSHUS TUCIUIIIIMHBI COCTABIISIET 3 3aUeTHBIX eMHULbI, 108 yacos.

SA3bIK 0O0y4EeHUS TTO AUCITUTUIMHE «PYCCKUI.



1. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUCHUS MO AUCIUIIINHE
1.1. Tlenu npernogaBanus AUCIUATLIMHBI

Ilenp maHHOW AMCHUIIIMHBI — YCBOCHHE CTYACHTAMH TEOPETHUYECKUX OCHOB OOINCH XMMUH,
XAMUAHM BaXHEHIMX JJIEMEHTOB M MX HEOPraHMYECKUX COCOUHEHUU, ¢GopMUpOBaHUE
XUMHUYCCKOTO MBINUICHUA y CTYHGHTOB, paSBI/ITI/Ie HABBIKOB U CITIOJIB30BaAHU S CBGI[CHI/II\/'I 0 (1)I/I3I/IKO-
XUMHUUYECKMX CBOMCTBAaX PAa3IMYHBIX CHUCTEM JUIsi CHUHTE3a COOTBETCTBYIOUMX COCAMHEHUH,
BBITIOJTHEHUE TEPMOJUHAMUUYECKMX W KUHETHYECKHUX pacdyeToB. [IpuobpereHrMe HEKOTOPOro
OIIbITa BKCHepI/IMeHTaJ'[BHBIX I/ICCJ'IG)IOBaHI/II\/II I pa3pa60TK1/1 HOBBIX MCTOAOB CHHTE3a H
NpUJAHUS MaTepuaiaM 3aJaHHOM CTPYKTYphl, M KOMILIEKca CBOWCTB. IlpencraBienue
BO3MOXHOCTHU CTy[[eHTaM paSBI/ITb nu HpOl[eMOHCTpI/IpOBaTb HABBIKA B 06JIaCTI/I MHHOBAIIMOHHBIX
TEXHOJIOTHH

1.2. JlucuuniuHa BXOAWUT B COCTaB 00s3aTEIbHOM YacTH 00pa3oBaTeIbHOM MPOrpaMMbl
BhIcIero oOpazoBanus (ganee — OI1 BO).

1.3. TlepedeHp MIaHUPYEMBIX PE3YJIbTATOB OOYUEHHS MO AUCIHUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3yabTaraMu ocBoeHus OI1 BO.

B pesynbrate M3ydeHHs AUCHUILTUHBI OOYYaIOMMIICS JOJDKEH 001agaTh CIeTyIONMH
KOMITETEHIIMSIMHM UM UX YacTsiMu. KoMIeTeHInu 1 MHAMKATOPHI UX JOCTH)KCHHS MPUBEICHBI B
tabmuie 1.

Tabmuna 1 — [lepedyeHb KOMIETEHIIMN U HHIUKATOPOB MX JOCTHIKCHHUS

Kareropus (rpynna) Kon u HanmeHoBaHue Kon 1 HauMeHoBaHUE NHANKATOPA
KOMITETEHIIN U KOMITETEHIIN U JOCTUKEHUSI KOMIIETEHIIUH
OIIK-3 Cniocoben
MPUMEHSTh
COOTBETCTBYIOIIM I
(u3uko-
MaTeMaTU4eCKU I OIIK-3./1.6 nemoHCTpUpYyET 3HAHUS
armapar, MEeTO/Ibl OCHOBHBIX 3aKOHOB OPTaHUYECKON U
Ob6uenpodeccuoHalbHbIe | aHAIM3a U HEOPTraHM4eCKON XUMHH, TPUPOIbI
KOMITETEHIIN U MOJIETIMPOBAHMS, XUMUYECKON CBS3U 3JIEMEHTOB; UCIIOJIb3YET
TEOPETUYECKOTO U OCHOBHBIE METO/Ibl XUMHYECKOTO
9KCIEPUMEHTAIBHOIO | MCCIIEAOBAHMS BELIECTB U COEAMHEHU I
HCCIeI0BaHus IPU
peleHun
npodeccruoHaIbHBIX
3a1a4

2. Mecto aucuumiunel B crpykrype OI1
Jucuumniaraa MoxeT 0a3upoBaThCs Ha 3HAHUSAX, paHee TPUOOPETEHHBIX 00YJIArOIIMUCS
MpU U3YyYEHUU CIAEAYIONMX TUCHUIIINH:
— «Dusuka»
— «Marematuka. Teopust BEpOSTHOCTEN U MaTeMaTU4YeCKasi CTaTUCTHUKA
— «MaremaTuka. MaTeMaTU4eCKUN aHAIU3)

3HaHUs, MOJIydEHHbIC MTPU U3YYEHUH MaTepualia JaHHOM JIMCLIUILIN Hbl, UMEIOT KaK
CaMOCTOATEIPHOE 3HAUYCHUE, TAK U UCIIOJIB3YIOTCS TP U3YYEHUH APYIUX AUCIIATIINH
— «TeopeTnyeckas MEXaHUKa»

— «OO0mm@as >HepreTHKay

— «IpuknamgHas MexaHUKa»

— TexnocdepHas 0e30MaCHOCTH»

— «Dusnka




3. O0BeM | TPYIOEMKOCTh JAMCITUTIITNHBI
Janubie 06 oOmeM o0beMe AUCIUIIIUHBI, TPYAOEMKOCTH OTICIbHBIX BUJOB Y4eOHOM
paboThI MO AMCHUTITNHE (M paclipesieieHne 3TOM TPYIOEMKOCTH 10 CEMECTpaM) MPeACTaBICHBI B
Tadauue 2.

Tabnuma 2 — O6beM U TPYAOEMKOCTh JAMCLIMILINHBI

TpynoeMKocTs 1o
Bun yuebHoii paboThl Bcero cemecTpam
No2
1 2 3
Oowan mpyooemkocmsp OUCUUNUHDL, 3/108 3/108
3E/ (gac)
U3 nux yacoe npakmuueckoil n0020mMo6KU
Ayoumopmuwie 3anamus, BCEro yac. ol ol
B TOM YHCJIE:
nexuauu (JI), (dac) 34 34
npakruueckue/cemunapckue 3ansatus  (I13),
(4ac)
naboparopHbie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekt (padota) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesxxcymounon ammecmayuu: 3ader,
madd. 3ager, sk3amen (3auer, Judd. 3ay, Hndd. Hudd. 3au.
i3 %) 3au.

£33

IIpumedanue: KaHAMIATCKUN 3K3aMeH

4. CopneprkaHue TUCIUTUIAHBI
4.1. PacnpeneneHue TpyIOSMKOCTH AUCITUIIIINHEI IO pa3zeiiaM | BUaM 3aHSITHIHA .
Paznenbl, TeMbl IUCUUIUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TA0IHIIE 3.

Tabnuua 3 — Pasznensl, TeMbl JUCHUTUIMHBIL, UX TPYI0EMKOCTh

Pazmensl, TeMbI AUCTIMILIHHBI Jlekmm | 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 2
Paznen 1: BBenenue B XuMuio 1 5 10
Temal.l.IlousTue BemecTsa u 1 1 3

XUMHYECKOI p€axkunu, OCHOBHBIC
OIIPEeIICHHS.

Tema 1.2 2 4
CrexroMeTpruuecKnue 3aKOHBI.
dyHAaMEHTaTbHBIC TTOHSATHS 1 3aKOHBI
XUMUH.

Tema 1.3.Crioco0bI onpeieieHus 2 3
KOJIMYECTBA BEIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: Ctpoenue BemecTBa 10 - 14




Tema 2.1. OCHOBHEBIE CBEIECHUSI O
CTPOCHHUU aTOMOB; KBAHTOBBIC YHCIIA.

Tema 2.2. Ilepnonnueckuii 3aK0H
JI.M.Menneneena.

Tema 2.3. XuMnuueckasi CBs3b, BUJIBI
XUMHUYECKOU CBSI3H.

Tema2.4. MeTtoJ BalICHTHEIX CBS3CH,
KOBaJICHTHAS CBS3b.

Tema2.5. MeTor MOJIEKYISIPHBIX
opOuTane.

Tema2.6. HeBajieHTHBIE THIIBI CBSI3EH :
HOHHAs CBSI3b, METAJNINYECKast CBSI3b,
BOJIOPOJIHAS CBSI3b, CUJIBI BaH-nep-
Baansca.

Paznen 3:XuMuueckne CHUCTEMBEIL.
OOmme 3aKOHOMEPHOCTH XUMHYECKUX
MPOLIECCOB.

15

17

Tema 3.1. DHepreTuka XMMHYECKUX
MPOIECCOB, BHYTPEHHSISI SHEPIHS,

OHTAJIBIIN A, SHTPOIIUA.

Tema 3.2. sneprus ['m60ca,
HarpaBJICHHOCTb XUMHUYCCKUX
MPOLIECCOB, XUMUYECKOe U (hazoBoe
paBHOBECHE.

Tema 3.3. CkOpoCTbh XMMHUUYECKOM
PEaKIu U METOJIbI €€ PeryTupOBaHHUS,
3aKOH JICHCTBUS Macc,

Tema3.4. DHeprus akTUBaILUH,
ypaBHEeHHE AppeHuyca, mpaBuiio Bant-
l'odda, xaramuzarops u
KaTATUTUYECKUE CHCTEMBI.

Tema 3.5.PacTtBOpBI, IUCIIEPCHBIE
CHCTEMBI, ClIOCOOBI BRIPAKCHUS COCTABA
pacTBOpOB,




Tema3.6. DiekrponuTuyecKas
JUcCoLMallsl, BOJHbBIE PACTBOPBI
JJIEKTPOJIUTOB, BOJOPOJAHBIN
MOoKa3aTelb, Peakuy oOMeHa,
TUJIPOJIA3 COJIEH.

Tema3.7.CBoiicTBa pa30aBIeHHbIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOJHBIE
PacTBOPHI SJEKTPOIUTOB, 3aKOH
pa3b6aBienust OcTBalIb/a, 3aKOHBI
Pays.

Paznen 4.0CHOBBI 3JIEKTPOXUMHYECKUX
IIPOLIECCOB.

Tema 4. 1.0KHCIUTEIBHO-
BOCCTAHOBHUTCIILHBIC peaKI_[I/II/I

Tema 4.2.XuMHYeCKHE UCTOUHUKHU
AJIEKTPUYECKOTO TOKA. ['abBaHMYECKHE
3JIEMEHTHI.

Tema 4.3.251eKTp0IU3, 3aKOHBI
Qdapages.

Tema 4.4.Koppo3sus u 60pr0a ¢ Hel.

Paznen 5:CBolicTBa MpOMBILUIEHHO-
BAKHBIX 3JIEMEHTOB U UX COCMHEHU I

Tema 5.1. Kitaccel XuMu4uecKux
COCIMHEHHUM, CBOMCTBA IIPOMBIIITIEHHO

Ba)XHBIX 3JICMCHTOB U UX COGI[HHGHHfl.

Tema 5.2. Xumunueckas

uneHTu uKanus. MeTo sl
XUMHMYECKOTO UCCIEAOBaHUS U aHaIN3a
BEILECTB U UX PEBPALICHUM.

Hroro B cemectpe:

34

17

57

Hroro:

34

17

57




[lpakTnueckass MOArOTOBKA 3aKIIOYAETCd B HEMOCPEICTBEHHOM  BBIIIOJIHEHUHU
oOydalonMMHCS  ONpEIENICHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
IpoQecCHOHAIBHON AEATEIbHOCTBIO.

4.2. CopnepxaHue pa3ieioB M TeM JCKIIMOHHBIX 3aHSTHH .
CopeprxaHue pas3eyioB U TeM JISKIMOHHBIX 3aHITUN MPUBEACHO B Tabnuiie 4.

Ta6n1/1ua 4 — CO,Z[Cp)KaHI/Ie pa3acjioB U TEM JICKHIMOHHOTO NUKJIIA

Howmep pa3nena HasBanue u conepkanue pa3aeinoB U TEM JICKIIMOHHBIX 3aHATUI

Pazpen 1 Beenenue B xuMuio.

Temal.l. [lonsTHE BemecTBa U XMMUYECKOW pEaKIIMU, OCHOBHBIE
OIIPENEICHUS.

Tema 1.2. Crexnomerprueckue 3akoHbl. DyHaaMEHTAIBHBIEC IOHATHUS U

3aKOHBI XUMHH.

Tema 1.3. Crioco0bl onpeene sl KOJIMUYeCcTBa BEIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: CrtpoeHue BengecTa

Tema 2.1. OCHOBHBIE CBEICHUS O CTPOSHUH aTOMOB; KBaHTOBBIC YU CJIA.

Tema 2.2. Ilepnognueckuii 3akon JI.M1.Menneneesa, cssp [1.C. co

CTPOCHHECM aToMa.

Tema 2.3. XuMHUYECKas CBSI3b, BUIbI XHMUYCCKOM CBS3U.

Tema 2.4. MeTo 1 BaJICHTHBIX CBSA3CH, KOBAJCHTHAS CBSI3b.

Tema 2.5. MeTo MONEKYIISIpHBIX OpOuTasei.

Tema 2.6 HeBaneHTHBIC TUIIBI CBS3CH: MOHHAS CBI3b, METAIUIMUECKAS CBS3b,

BOJIOPOJHAs CBsI3b, CUJIbI BaH-nep-Baankca.

Paznen 3 Xumuueckue cucreMbl. O01me 3aKOHOMEPHOCTH XMMHYECKHX
IIPOLIECCOB.
Tema 3.1. DHepreTuka XMMHUYECKUX NPOIIECCOB, BHYTPEHHSIS SHEPTUS,

TEIIOBOM d(PPEeKT XUMHUYECKUX peakuui, 1-i, 2-#, 3-i 3aKoHbI
TEPMOJAMHAMUKHA, DHTPONHSI, KaK yHKIIMSI COCTOSIHUS, YSHTATBITHL.

XUMHUYECKUI MOTEHIIAAI.

Tema 3.2. sHeprus [ m606ca, HarpaBICHHOCTh XAMUYECKUX MTPOLIECCOB,
XUMUYeCKoe U (pa3oBOe paBHOBECHE.

Tema 3.3. CKopoCTh XMMHYECKON PEAKIIMU U METO/IbI €€ PEryJIupoBaHus,
3aKOH JIEHCTBHS Macc.




Howmep paznena

Hazpanue u COJACPIKAHUEC Ppa3aCIOB U TEM JICKHMOHHBIX 3aHATHH

Tema 3.4

OHeprus akTUBallMy, ypaBHEHUE AppeHuyca, IpaBuio Bant-
l'odda, kaTamu3aTopbl U KaTATUTHYECKHE cUCTeMbl. OCHOBHOM
ITOCTYJIAT XUMHUYECKON KMHETUKU, KNHETUYECKOEC YPaBHEHHUE.
BnusHue Temneparypbl Ha CKOPOCTb XUMHYECKON PEaKIUH,
ypaBHeHUE AppeHunyca. MexaHu3M NMPOTEKaHUS KaTAIUTHUYECKUX
peakuuii. Xumuueckoe paBHoBecue npuHiun Jlelllatense.

Tema 3.5

PaCTBOPBI, AUCIICPCHBIC CUCTCMEI, CHOC06]>I BBIpaXCHUA COCTaBa
pactBopoB. TepMmoarmHaMUYecKue XapaKTepUCTUKU Mpoliecca
o0pa3oBaHMs PACTBOPOB CHJIBHBIE U C1a0bIe JIEKTPOJIUTHI,
WOHHEBIE PABHOBECHS B BOJHBIX PACTBOPAX, MIPOU3BEICHHE
PacTBOPUMOCTH

Tema 3.6

DJIEKTPOIUTHYECKAsT TUCCOLMAIUS, BOJHBIE PACTBOPHI
AIEKTPOIUTOB, BOJIOPOAHBIN MTOKA3aTENb, pEaKIIUu 0OMEHa,
TUPOJIN3 COJICH.

Tema 3.7

CBoiicTBa pa30aBJIeHHBIX PACTBOPOB HEIEKTPOJINTOB,
KonnuratuBHbIE CBOMCTBA paCTBOPOB, 3aKOHBI Payss.

Pasgmen 4.

OCHOBBI AEKTPOXUMUYECKUX MPOIECCOB.

Tema 4.1.

OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIC pCakunu

Tema 4.2.

XVWMHUYECKAE UCTOYHUKH AJIEKTPUUECKOTO TOKa. ['aibBaHMUYECKre
3JIEMEHTBI, CTAHJAPTHBIE JIEKTPOAHBIE TOTEHIH AL, J[BOMHOMN
JJICKTpUYECKui citoi. YpasHenue Hepuera. PaBHOBecHBIN
3JIEKTPOAHBIN noTeHnan. CTaHIapTHBIA BOJIOPOIHBIN AJIEKTPOI.

Tema 4.3.

DJieKTpoiin3, 3akoHbl Papajes

Tema 4.4

Koppo3sus u 6oprba ¢ HEll.

Paznen 5.

CBolicTBa IMPOMBIIIUICHHO- BAXKHBIX 3JICMCHTOB U UX COGHHHGHHﬁ.

Tema 5.1.

Knaccsl xaMH4eCKHX COETMHEHUN, CBOMCTBA IPOMBIITIEHHO
BAYKHBIX DJIEMEHTOB U WX coeuHEeHNH KoMIo3umonHeie
matepuaiibl. Kepmersl. Xumust metauios (Al Fe, Sn,Pb,Mo)
Xumust nemeramios: C,Si,S |, ¢ymaepen, kapoun. Toransa
(TBEpIOE, )KUJIKOE, TA30BOE), CMA30UHbIE MaT€pPHaIbl, MOTOPHBIE
Macia.

Tema 5.2.

Xumuueckas uAeHTH GuKkarus. MeTo1bl XMMHUYeCKOTO
MCCIIEZIOBAHUS M aHAJIM3a BEIIECTB U UX MPEBPAILICHUH.
KauecTBeHHBIN U KOIMYeCTBEHHBIHN aHanu3.(I'paBumeTpuyeckuil,
TUTPUMETPUUYECKU I, KOMITJIEKCOHOMETPUYECKUI METOIbI
aHan3a).




4.3. Ilpakruueckue (ceMUHApPCKUE) 3aHSITUS

TeMbl IPaKTUUECKUX 3aHATUN U UX TPYAOEMKOCTh MPUBEACHBI B TAOINULIE O.

Tabmuna 5 — [Ipakrrdeckue 3aHITHS U KX TPYAOEMKOCTh

N3 HuX No
Ne | Temsl nmpaktuyeckux | PopMsl mpakTuyeckux | TpyroeMKOCTb, |MpaKTUUECKOil | pa3zaena
/11 3aHATHHI 3aHATUH (uac) MMOATOTOBKH, | TMCIHII
(4ac) JINHBI
VYuyeOHBIM MJIAHOM HE NPEAyCMOTPEHO
|
Bceero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00OPaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh TPUBECHBI B Tabnwuie 6.
Tabmuna 6 — JIabopaTtopHble 3aHATHSA U UX TPYAOEMKOCTb
Ne
15;‘; HanmenoBaHue 1abopaTOpHBIX paboT Tp yz[z)::gocn, 233(;6:[13
JTWHBI
Cewmectp 2
1 Crexuomerpuueckue 3akoHbl. DyHIaMeHTaNbHbIE TOHATUS
U 3aKkoHbl XUMHH. CrocoObl OmpenereHHs KOJIMYecTBa 1 1
BEIIECTBA.
2 Omnpenenenne M’ skBHBaseHTa MeTaIA 4 1
3 Omnpenenenue TEMJI0BOTO s¢dexra peaxkuuu 4 3
HelTpanu3anum.
4 W3mepenre u  pacdeT SJEKTPOAHBIX  MOTEHIIMAJIOB 4 4
metaioB 1 DJ[C rapBaHUYECKUX 2JIEMEHTOB.
5 Xumuueckas u JIEKTPOXUMHUYECKAs KOppo3Hs,
HccnenoBanne KOppO3MM METAIOB M OINpe/esieHHe 4 4
UHTHONTOpHOTO 3(ekTa.
Beero: 17

4.5. CamocrosTenbHas paboTa oOydaronmxcs

Bunpl camocrositenbHOM paboThl U €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0IHIe 7.

Tabnuua 7 — Buael camoctosiTenbHOM pabOThI U €€ TPYI0EMKOCTh

. Bceero, | Cemectp 2,
Bun camoctositenbHON paboTh
qac qac
1 2 3
M3ydeHre TeOpeTHIECKOTo Marepuasa
20 20
mucuutauab (TO)
Pacuerno-rpaduueckue 3amanus (PI'3) 2 2
[ToaroroBka K TEKylEeMy KOHTPOJIIO 14 14
ycneBaemoctu (TKVY)
Jomammee 3amanue (/13) 8 8
IloaroroBka K MpOMEKYTOYHON
13 13
arrectaruu (I1A)
Bcero: 57 57




5. Ilepedenn yaeOHO-METOIMUECKOTO O0ECIIEUEHU S

JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIUIIIHNHE (MOIYITIO)
Y4eOHO-MeToANYeCKue MaTepualbl A CaMOCTOSTENFHOM paboThl OOYYaIONMXCS YKa3aHbBI B

n.a. 7-11.

6. IlepeueHb EYaTHBIX U IEKTPOHHBIX YIEOHBIX M3TaHUI
[lepeueHp MEYATHBIX U AJIEKTPOHHBIX YAeOHBIX M3/IaHUHN MPUBENCH B Tabnue 8.
Tabnuna 8— [lepeyeHb MeYaTHBIX M AIEKTPOHHBIX YUeOHBIX U3AaHUN

KonnuectBo
SK3EMILISIPOB B
[udp/ URL anpec bubnmorpaduueckast cchliika 6”?;3?;::“
AJIEKTPOHHBIX
SK3EMILISIPOB)
https//urait.ru/bcod | Iunxa, H. JI. OOmas xumust B 2 T.: YACOHHUK JUTS BY30B /
e/512502 H. JI. 'nmuuka ; mox penakiuceii B. A. ITonkosa,
A. B. babkoBa. — 20-e u3n., mepepad. u gon. — Mocksa :
N3narenscrBo FOpaiit, 2023. — 353 ¢. — (Beiciee
obpazoBanue). — ISBN 978-5-9916-9353-0
Xumust. OCHOBHBIE CTEXHOMETPHYCCKIE 3aKOHBI, CTPOCHHUE
BEILECTBA, TEPMOJAMHAMUKA, KHHETHKA, PaCTBOPHI,
I . AJIEKTPOXUMHUS: [DIIEKTPOHHBIN pecypc] : yueOHoe
httpj/llb.aizget.ruljlrb nocobue/ T. E. Kpeinosa, T. . ®omuuesa ; C.-Iletepo.
roC. YH-T a3POKOCM. MPUOOPOCTPOCHHUSL. - DIEKTPOH.
TekcToBble AaH. - Cankr-IletepOypr : M3a-so I'YAIIL,
2020. - 148 c.
Xumusi. Kinaccel HeOpraHu4ecKux CoeIMHEHUH: yueO. 15
nocobue/ T. E. Kpsinosa. — CII6.: 'YAIL 2024. — 44 c.
] . OOmast u Heopranuveckas xuMus : B 2 T. T. 1 : 3akoHBI 1
22; Sléggigbmggﬂ/ KOHIIENIUH : ydeOHOe mocobue / moa pen. akagemuka PAH
—425379#~ text=htt A. 1O. uBazze. - 2-e uza. - Mocksa : JJabopaTopust
0Y%63ApilotL Z.ru/fil 3Hauuii, 2022. - 495 c. - (Y4eOHUK UI BHICIIEHA MIKOJEI). -
es/10512/ ISBN 978-_5-93208-576-9. - Texkcr : anmexrponusbii. - URL:
—_— https://znanium.com/catalog/product/1984044
Heoprannueckas xumus: YueOHoe mocoOue i By30B
https//urait.ru/bcode | I'enspman M. U., FOctpato B. [1.U3narenscTBo "Jlans"
1432806 3-e u3n...crep., 2025 — 528c.
7. IlepedeHb ANEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(pOpMAIMOHHO-TEIEKOMMYHUKAITMOHHOM cetu «IHTepHEeT»
[lepeuenn AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HHPOPMAITUOHHO-
TEJICKOMMYHUKAITUOHHON cetn «VHTepHET», HEOOXOAWMBIX MJIi OCBOCHHS JHCIHIUIHHBI

npuBezcH B Tabnuie 9.

Tabmuna 9

TEIIEKOMMYHUKAIIMOHHOM ceTn «HTepHET»

[lepeueHb HIIEKTPOHHBIX O00pa30BaTENBHBIX PECYpCOB HH(MOPMAIIMOHHO-

URL anpec

HanmMenoBanue

https://xumuk.ru/

CaiiT 0 XUMHH



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://xumuk.ru/

http//www. hemi.nsu.ru OCHOBBI XUMUMU;

00pazoBaTenbHbIN
CAMT JIsl CTY/ICHTOB

8. Ilepeuenn MH(MOPMAITMOHHBIX TEXHOJIOTHHA
8.1. IlepeyeHr MPOrPaMMHOTO OOECIICUCHHS, HCIIOIB3YEeMOTO IIPH OCYIICCTBICHUH
00pa3oBaTEeNBHOIO MpoLecca Mo TUCIUIIIMHE.
[lepeueHb UCIIOIB3YEMOTO MPOTPAMMHOTO olecrieueHus npeacTasieH B Tabmuie 10.

Ta6muna 10— [lepeuenp mporpaMMHOTO 0OECTICUCHHS

No i/t HaumenoBaunue

He npenycmorpeno

8.2. IlepeueHp UH(QOPMAITMOHHO- CITPABOYHBIX CUCTEM, HCTIOJIb3yEeMBIX npu
OCYIIECTBJIICHHHU 00pa30BaTEIbHOIO MpoIlecca Mo AUCIUIIINHE

[lepeueHp WCHONB3yeMBIX WHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJACTaBICH B
Tabmume 11.

Tabauna 11— Ilepeyenb MHEGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

No i/t HaumenoBauue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKask Oa3a
CoctaB  MarepuadbHO-TEXHUYECKOM  0a3zbl, HEOOXOMWMOW I  OCYIICCTBICHUS
o0pa3oBaTenpHOTO Mpollecca Mo JUCIUILTHHE, MPEJCTaBlIeH B Tabnuiel 2.
Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Homep aymutopuu
n/m MaTepuaTbHO-TEXHUYECKOW 0a3bl (pu HEOOXOAUMOCTH )
1 | JlekumoHHas ayiuTOpHUsl C UCIOJIb30BAHUEM I'acremno 15
JIEMOHCTPAIIMOHHBIX TAOJIUIL U cXeM, [leproandecKoil CUCTEMBI 32-01

xumuueckux dneMeHToB [I.11. MenpaeneeBa, 06pa3ioB
MHUHCPAJIOB, MOI[GJ'IGﬁ MPOCTPAHCTBCHHLIX PCHICTOK.

2 | Cneumnanu3upoBaHHas XUMHYECKas J1abopaToOpHs C I'acremno 15
UCIIOJIb30BAHUEM JIEMOHCTPAL[MOHHBIX IIJIaKaTOB, 33-02
71a00paTOPHBIX CTEHJOB M YCTaHOBOK ISl OIIPEICIICHUS 33-04

SKBUBAJICHTA METaJlIa, U3MEPEHMU S 3JIEKTPOAHBIX MOTEHI[MAIOB,
CKOPOCTH KOPPO3HH- METAJUIOB - MUJUTUBOJIBTMETPHI;
aHAJIMTUYECKUE U DJICKTPOHHBIE BECHI; 1abopaTtopHbie pH-
METPBI, HEHTPU(DYTU U KATOPUMETD.

10. OueHOYHBIC CPEICTBA IS TPOBEICHUSI TPOMEKYTOYHOM aTTeCTalluu
10.1. CoctaB OLICHOYHBIX CpPEACTBIUIA TPOBEICHUS TPOMEXKYTOUHON AaTTecTaluu
oOydaronmxcs 10 AMCHUILINHE TpuBeeH B Tabnuie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEJICTB JUIs TPOBEACHHS MPOMEXKYTOUHOMN aTTeCTalluu

By npomexyro4Hoi arrecranuu IlepedeHb OIIEHOYHBIX CPEACTB

HuddeperniupoBanHbIi 3a4€T CHrcoK BOIIPOCOB;
Tectl;



http://www.hemi.nsu.ru/

10.2. B xauecTBe KpUTEpPHUEB OLCHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETCHIINI 00yJalonmMMuUcs TpUMEHseTCs S-OaibHas IIKana OIeHKH C(HOPMUPOBAHHOCTU
KOMIIETEHIINH, KOTOpasi puBeAeHa B Tabnuie 14. B TedeHune cemecTpa MOXKET MCIOJIB30BAThCS
100-6annpHas  mKana — MOAYIbHO-PEUTHHIOBOM  CHCTEMbl ~ YHHUBEpPCUTETa,  IpaBUIIa
MCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oLeHku ypoBHS cQOPMUPOBAHHOCTH KOMITETEHIIUN

OLeHKa KOMIIETEHIIMU .
S ———— XapakrepucTika c(OpMUPOBAHHBIX KOMIIETEHLIMI
— oOyyaronmiics TIyOOKO M BCECTOPOHHE YCBOMJ IPOTPAMMHBIN
MaTepHai;
— YBEpEHHO, JIOTUYHO, TIOCIIEJOBATEIBHO U TPAMOTHO €T0 M3JIaraeT;
— Onupasich Ha 3HAHWUS OCHOBHOW WM JOMOJHHUTENBHOW JHTEPaTyphl,
Tgraif;? TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHUS C TPAKTUIECKON
JIeSITEIIbHOCTBIO HAIlPaBJICHHUS;
— yMeno 000CHOBBIBAET U apryMEHTHUPYET BbIJBUTAEMbIE UM U/JIEH;
— JIeJIaeT BRIBOJBI M 000OILEH NS,
— cBOOOJTHO BJIa/ICET CUCTEMOM CIIeUaTU3UPOBAHHBIX TOHATHMN.
— o0yyaronmiics TBepAO0 YCBOMII IIPOTPaMMHBIA MaTtepual, IpaMOTHO U
[0 CYIIECTBY W3JaraeT ero, OMNupasch Ha 3HAHWUS OCHOBHOMU
JUTEPaTypHhl;
OPOIION — HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH; )
GAICHOY — YBSI3bIBAET YCBOCHHBIE 3HAaHUSA C IPAKTUUYECKOW JEATeIbHOCTBIO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIC MMOJ0XKEHUS;
— JleNaeT BHIBOJIbI M 0000IIECHUS;
— BJIAJICET CUCTEMON CIENMAIM3UPOBAHHBIX [TOHSATUH.
— o0y4Jaronmiicsi yCBOMJ TOJIBKO OCHOBHOM MPOIrpaMMHBIA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONMHpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTypHI;
— JIONyCKAaeT HECYIECTBEHHbIE OIMOKH U HETOYHOCTH;
«YIOBJIETBOPUTEIILHO .
CATIOHO — MCIBITHIBAET 3aTPYIHEHUS B IMPAKTUUECKOM NPUMEHEHUHU 3HAHUI
HaIpaBJICHUS;
— cnabo apryMeHTHpPYeT HaydHbIE MOJOXKECHMUS,
— 3aTpynHseTcs B GOpMYyIHpPOBaHUH BHIBOJIOB  0O0OIICHHIA;
— YaCTHYHO BJIAJICET CUCTEMOH CIIeIHaTU3UPOBAHHBIX TTOHATHH.
— OOyJaronmmMicss HE YCBOWJ 3HAUUTEIBHOM YacTH IPOTPaMMHOTO
Marepuaia,
— JIONYCKAaeT  CYUIECTBEHHbIE  OMMOKM W HETOYHOCTH  IpHU
«HEYIIOBJIETBOPH TEJTBHOY )
paccMOTpEeHUHU MpolIsIeM B KOHKPETHOM HaIlPaBJICHUU;
(I SAHTEHO? — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;
— HE MOKET apryMEHTHPOBATh HAy4HbIC MTOJ0XKEHHUS;
— He (opMynupyeT BBHIBOJOB U 00OOIICHUH.

10.3. TunoBbie KOHTPOJIBHBIC 3a/IaHHS NI WHBIC MaTePUAIBI.
Bompocs! (3amaun) ans sk3aMeHa npeicTaBlieHbl B Tabmuie 15.

Tabnuma 15 — Borpock! (3amaun) mist SK3aMeHa

Kon

Ne i/m [lepeuensp BompocoB (3a1a4) IS SK3aMEeHa
WHKaTopa

Y4eOHBIM IJIAaHOM HE TPETYCMOTPEHO

Bonpocs! (3ampaun) muis 3auera / qudip. 3auera mpeacraBieHsl B Tadauie 16.
Tabmuma 16 — Boripocs! (3amaun) uist 3adera / qudid. 3adera

[ Nen/n | Tlepeuens Bompocos (3ama4) 1is 3adera / qudud. 3auera | Kon




MHJIMKaTOopa

CdopmynupyiiTe OCHOBHBIE MMOJOKEHUSI KBAHTOBOW MEXaHUKH:

1. 3anuunmrte ypaBHenue Ilmanka, maiiTe OOBSICHEHWE TOHSITHIO
KBAHTOBAsI SHEPTUs

a. /laliTe XapaKTepUCTUKY U OINIPEIEICHUE TIOHATUIO KOPIIYCKYJISIPHO-
BOJIHOBOM J1yajiu3m

0. 3anmunmre YpaBHeHue Jle-bpoiins, NalTe TOHATHE JUIMHEI
BoJIHBI Jle-bpois.

2.3anuumre MaTeMaTH4ecKoe COOTHOILIEHHE [TpuHIMTIA
HeonpeaeneHHocTu ['elizenbepra, ¢U3NYECKUil CMBICI .

OIIK-3./.6

ChopmynupyiiTe ompelaesiieHUe MOHSTUSL «aTOM», aTOMHOE SJIpo,
JaiTe OIpenelieHue, YyKaKHUTE Ha COCTaB aTOMHBIX SIIEP.
CopmynupyiiTe omnpeaeneHue U NOHITHE BOTHOBOH (yHKIIMU.

OIIK-3.1.6

3anunmte YpaBHenue Illpeaunrepa st aroma BOJOpoOJa.
Cdopmynupyiite TOHSITHE BoJiHOBOM  (yHkium, [lakite
ornpenenenne KBaHTOBBIM uymcnam, HX (U3UUECKUAN CMBICIL.
[IpuBennte IIPUMEPBl  3aIIOJIHEHUSA aTOMHBIX opOuTaneit
JJIEKTpOHaMHu, nante noHsatus llpuanuny sampera [laynu, Ipasuny
Xynpa, npasuiny KinedkoBckoro.

OTIK-3.1.6

Chopmynupyiite mnoHsTre [lepuoaudeckold CHCTEMBI 3JIEMEHTOB.
Hante omnpenenenue llepuommyeckoMy 3akoHy Menzeneesa, u
chopMyHupyiTe coBpeMeHHOe ornpenenenue [lepuoauueckoro
3akoHa. Jlaiite ompenenenue rpynmnbl, nepuoga B [IC. [laiite
O0ObCHEHUE TaKUM TMOHSATHUSAM, KaK aHAJOTW, B 4YEM 3aKIIOYAETCs C
CYTbh 3TOM 3aKOHOMEPHOCTH.

OIIK-3.71.6

CdopmynupyiiTe M JnaiiTe omnpenereHHe TakUM MOHSATHUSIM, Kak
paadyc aToMOB M HOHOB, JHEPIMHM  HOHHU3ALMH, CPOJCTBO K
3JIEKTPOHY, 3JEKTPOOTPULIATETBHOCTD, OKHUCITUTENBHO-
BOCCTAaHOBUTEJIbHASI  CIIOCOOHOCTb. [lpuBenute mnpuMepsl U
OOBSCHUTE 3aKOHOMEPHOCTh W3MEHEHUS CBOMCTB 10 MEPUOIY U IO

TpyIIe.

OIIK-3.]1.6

ChopmynupyiiTe MOHATHE XUMUUYECKON CBsi3U. Ha3zoBUTE OCHOBHBIE
XapaKTePUCTUKU X.C. Onunmre KBaHTOBO-MEXaHUYECKUE
IIPEACTaBIEHUs O IPUPOJE XMMUYECKON CBs3HU, Teopus I'elitinepa n
JlonnoHa, pnaiite moHsATHE OOpa30BaHMS JABYXaTOMHOM MOJIEKYJIBI.
JaiiTe oObsicCHEHHE METOJY BaJEHTHBIX CBs3eH, ykaxuTe Turbl XC.
IIpuBegute npumepsl. KoBaneHTHas CBsI3b, aThb ONPENEIICHHUE,
IIPUBECTU NTPUMEPBI.

OIIK-3./.6

ChopmynmupyiTe TOHATHE XUMUIECKON CBs3M. HeBalleHTHBIE THITBI
XUMUYECKON CBS3U: METAUINUECKas, JalTe ONpPENEIIEHHE TaKou
CBS3M U  OOBACHUTE MEXaHM3M OOpa30BaHMUS 3TOM XUMHUUECKOU
CBSI3U.

OIIK-3.]1.6

JlaliTe ompeneireHUe YHUBEPCAIbHOMY KBAaHTOBO-XMMHYECKOMY
MeTOAy  omucaHus  xumuueckor  cBmu  (MMO)  meromy
MOJIeKYJIsIpHBIX opouTanield niu  (JIKAO), nmpuBenute mpumepsl u
OnpeieTUTE MOPSIOK CBS3H, MATHUTHBIE CBOMCTBA.

OIIK-3./.6

ChopmynupyiiTe TOHATHE TUOPHAM3AMH ATOMHBIX OpOHUTaJCH.
[lepeuncnute Buapl Tubpuan3anuii. JlaiiTe onpeneneHune moHSITUS O
NOJAPHOCTH  MoJIeKyd. llpuBenure npumepbl  IOIAPHOM H
HEMOJISIPHON MOJIEKYJIbI.

OIIK-3.71.6

10

ChopmynupyiiTe  ompeleleHne  paguoakTUBHOCTH.  HazoBute
Ba)KHEWIME CBOWCTBA PaJMOAKTUBHOIO H3IydeHHs. o -,B- , 7 -

OIIK-3./.6




U3ITy4CHUS. Haiite onpeneneHue OCHOBHOT'O 3aKOHa
paauoakTuBHOrO pacnazaa. Jlaiite omnpenenenue Koncranrte pacnana

(1)

11.

ChopmynupyiiTe mnoHsTHe XUMHUUYECKOW TepMmoAauHamuku. Jlaiite
OTIpeJIeNICHNE IOTHON JHEPTUU CHCTEeMbI, €€ (U3MYECKUH CMBICI,
chopMymUpyHTEe TIEPBBIA 3aKOH TEPMOIUHAMHKH. HaNuUIIMTe
YpaBHEHUE MEPBOI0O 3aKOHA TEPMOJIUHAMUKU.

OIIK-3.]1.6

12.

Chopmynupyiite TOHITHE XUMHUYECKOM TepMOauHaMuku. JlaiiTe
OTpeJieNiecHNEe CBA3aHHONW SHEPTUU CUCTEMBbI, €€ (PU3NUYECKHUIl CMBICI,
chopmynupyite BTOpPOM  3aKOH TEPMOJMHAMHMKU, HAIUILIATE
ypaBHEHHE BTOPOTO 3aKOHA TEPMOJIUHAMUKH.

OIIK-3.71.6

13.

ChopmynupyiiTe mnoHsTHEe XUMUYECKOH TepMoauHamuku. [laiite
orpeseneHne cBoOOaHON 3Heprun [ mbbca e€ pumdeckuii cMbICH,
HamummTe ypaBHeHHe [mOOca, yKaXuUTe KPUTEPUH TMPOTEKAHUS
peakuuii. 3amUIMTE YaCTHYIO MPOU3BOAHYIO  YUUTHIBAIOIIYIO
3aBUCUMOCTb dHepruu ['mb0ca oT coctaBa cucreMsl. [laiiTe moHsATHE
XUMHUYECKOTO IMOTEHIIMAIA.

OIIK-3./.6

14

ChopmynupyiiTe mOHATHE XUMUUYECKOW KuHeTuku. Jlaure
OTpeNesicHHe OCHOBHOTO TOCTyJlaTa XUMHYECKOW KUHETHKH.
CdopmynupyiiTe MOHSITHE MOJEKYISIPHOCTH pPEaKIUU U TOPSIKa
peakiuu. [lepeunciure (akropsl BIUSIONME Ha CKOPOCTH
XAMHUYECKOM peakiuu. YpaBHEHUE AppeHuyca, ypaBHeHHE BaHT-

Todda.

OIIK-3.71.6

15.

ChopmynmupyiiTe TOHATHE  pacTBopa. Ha3oBuTe  OCHOBHEBIE
XapaKTepUCTHKU pacTBopa. JlaiiTe MOHITHE O CIoco0ax BHIPAKEHUS
KOHLIEHTPALIMH PacTBOPOB, KAKUE€ BUJIbI KOHIIEHTPALIUI CYIIECTBYIOT.
Hanunmre dopmynst s ux pacuéra (M, N, Cm, T, , ©)

OIIK-3.]1.6

16

Copmynupyiite ompeseneHue MOHATHS «KOJUIUTaTUBHbIE CBOMCTBA
pactBOpoBy. JlaiiTe ompeneneHue TakUM TMOHATHSAM, Kak AUQdy3us,
ocMmoc, ocMoTudeckoe naBienue. Chopmymupyiite 3akoH BanTt-
l'opda u 3akonbl Paynmsa. YkaxuTe 3aBUCHMOCTb TEeMIIEpaTypbl
KPpUCTAJJIM3AIIM U KUTICHU A OT KOHICHTPALUH PaCTBOpPA.

OIIK-3.]1.6

17

ChopmynupyiTe TOHITHE 30HHOW TEOPHUH KPUCTAUIOB, JalTe
ONPENENCHUE  pealbHbIX  KpuUcTawioB. Jlalite  ompeneneHue
HECTEOXUMETPUUYECKUX COCAMHEHHUN WM COCOUHEHUI IIEPEMEHHOIO
COCTaBa, MPUBEIUTE MPUMEPHI KPUCTAILIOB IEPEMEHHOIO COCTaBa

OIIK-3.71.6

18.

CdopmynupyiiTe moHsTHE pacTBopa. JlaiiTe onpeneneHue cocTaBy
pactBopa. Kakue arperatHble COCTOSIHMSI pacTBOpoB Bbl 3Haere
XKunxue pactBopbl. JlaiiTe ompeneneHve u (DU3MYECKUN CMBICT
TaKOTO SIBJICHUS, KaK, SJICKTPOIUTHUYECKAs TUCCOLMAIUSI PACTBOPOB.
[IpuBenute npuMepsl.

OIIK-3.71.6

19

ChopmynupyiiTe TOHSATHE  DIEKTPOJIIUTA,  JalTe OMpeaeicHue
CHWJIBHOTO M cnaboro siekrponuta. JlaiiTe omnpeneneHue creneHu
muccounanuu. IlpusBennre nmpumepsl. 3anunmTe 3aKoHbl Payns ms
AJIEKTPOJIUTOB, N30TOHUYECKUN KOI(DOULIMEHT, (PU3NUECKHIT CMBICI.

OIIK-3.]1.6

20.

ChopmynupyiiTe TOHSATHE:  BOJOPOAHBIM TOKazatenb.  JlaiiTe
onpeneseHne HOHHOIO Mpou3BeaeHUs Boabl. Hanunmre ypaBHeHHE
JUI pacy€ra BOJAOPOJHOTO OKA3ATENSL.

OIIK-3.71.6

21.

ChopmynupyiiTe  ompeAeiieHHEe TaKuX MOHATHM Kak: [uaposnus
coJieil, MOHHO-OOMEHHBIE PEeaKI[MU, TEPEUUCTUTE BHJIBI TUIPOIIH3A,
npuBeaUTe TpuMepsbl (Tpu THna ruaposmsa). Ompepenute pH-
pacTBOPOB TUIPOJIN3a, JaiTe Onmpe/eleHe COBMECTHOTO THAPOIIU3a,

OIIK-3.71.6




MIPUBEIUTE TPUMEPHI.

22. Cdopmynupyiite monsitue mnpousBeneHus: pacrsopumoctu. Jlaiite | OITK-3./1.6
olpeneNieHne  Tporecca  pacTBopeHus. JlaiiTe  ompeneneHue
HaCBIIICHHBIX ~ pacTBOpoB. Jlaiite ompeneneHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIUMCIEHHUE PACTBOPUMOCTH B MOJIB/J, T/,

23. ChopmynupyiiTe MOHSATHE OxucnutenbHo-BoccTaHOBUTENBHBIX | OIIK-3./1.6

nponeccoB.  JlaliTe OIpenciieHue OKHUCIUTENIb, BOCCTAHOBUTEID,
IIPUBEIUTE NIPUMEPBI U YKAXKUTE, B KAKUX CIIydasiX MOXKET OJIUH H
TOT K€ DJJIEMEHT BBICTYIIATh KAaK OKHUCIHTENIb HMIJIA  Kak

BOCCTaHOBUTED.

24. Chopmymupyiite mnonstue «nekrpoaublii moreHnuam». Jaiite | OITK-3./1.6
onpeneneHne M (U3MUECKUH CMBICT JBOHHOIO  3JIEKTPHYECKOIO
cinos.  OObsicHMTE SBIEHHUS CKauka moTeHIuana. Hamuummre
ypaBHeHue HepHcra.

25 ChopmynupyiiTe moOHATHE TrajgbBaHUYecKoro sieMeHTa, paite | OITK-3./1.6

OIIPEJICNICHNE TOHSTUS <QJIEKTPOA» B JJIEKTPOXUMHUM, HAMMILUTE
ypaBHeHue HepHcra, ykakuTe, Kakhe HPOLIECCHl MPOTEKAIOT Ha
KaTojle, a Kakue Ha aHoje. 3alUIMTe TOKOOOPa3yIoLIlyl0 pPeaKIUio
JUId  TaJbBaHUYECKOTO 3JEMEHTa M CXeMy TIaJbBaHHUUYECKOIO
aneMeHTa. JlaiiTe ompezaeneHue 37IEKTPOIUTUYECKOTO KIHOYa, €ro
(¢u3nYeCKuil CMBICIL.

26 CdopmynupyiiTe MOHSTHE 5JIEKTPOJIM3a paciiiaBoB U pactBopos, | OIIK-3./1.6
JaliTe OmNpeleliecHue OTOr0 SIBJIICHUS,  HANUIMTE  MPOIECCHI
MPOTEKAIONME Ha aHoAe M Ha Karoxe. Hamunmre ypaBHeHUe
®dapazges A4 JIEKTPOSIN3a, OOBICHUTE (PU3MYECKUN CMBICT ,JalTe
OIpe/ieIeHNne 3JIEKTPOXUMHUYECKOT0 SKBHBAJICHTA.

27. Cdopmymupyiite mousTie koppo3us meramioB. HazoBute ¢axropsr, | OITK-3./1.6
BIMSIONHE Ha KOppo3uio MeTauioB. OOBIACHUTE MeXaHU3M
KOPPO3HMOHHBIX mpoueccoB. HazoBute cmocoObl 3amMTBl  OT
KOPpO3HUHU.

28. ChopmynupyiTe  MOHSTHE ctram. HazoBute  ocHoBHbIe | OIIK-3.]1.6
KOHCTPYKIIMOHHBbIE ~ MeTaiibl. CBoiicTBa  AnoMUHUA, XpoMma,
Kenesa, wx momyueHWe ¥ padUHUPOBAHHE, WCIOJIH30BAHHE B
CaMOJIETOCTPOCHUHU U MTPUOOPOCTPOCHUH.

29. CopmynmupyiiTe moHsiTHE TMONUMEPOB, cTpoeHune nomumepo u | OITK-3./1.6
CIOCOOBI  TOJNY4YEHHUs, HAa30BUTE IPUMEHEHHE IIOJIMMEPOB B
IPOMBIIIUIEHHOCTH

30. ChopmynupyiiTe noHATHE XUMHYECKOM uaeHTu@ukanuu Bemects, | OIIK-3./1.6

HazoBute METOAbI KOJMYCCTBCHHOI'O aHaIu3a. Kaxue BHJIbI
HHCTPYMCHTAJILHOTO aHaJi3a BbI 3HACTC.

[lepeuenr Tem UIsI KypcOBOTO TPOEKTHPOBAHUS/BBIMIOIHEHHUS KypCOBOH pPabOTHI
npeacTaBjeHbI B Tabmmie 17.
Tabnuua 17 — Ilepeuenb TeM AJisi KypcOBOTO MPOEKTUPOBAHUS/BBITIOIHEHHS KypCOBOW pabOThI

No 11/ [TpumepHBIit IepeYeHb TeM I KypCOBOTO IMPOCKTUPOBAHUS/BBITTOTHCHUS
B KypCOBOM pabOThI

YueOHBIM MJIAHOM HE TPEIYCMOTPEHO

Bonpocsl i1 mpoBeneHUs NPOMEXYTOUHOW arTeCTallMd B BUJE TECTUPOBAHUS
npeacTaBieHbl B Tabmuie 18.
Tabnuma 18 — [IpumepHBIi IepedeHb BOMPOCOB VISl TECTOB




Ne i/t

[IpuMepHBIil TTIepedeHb BOIIPOCOB JIJIsi TECTOB

Kon
WHJIMKaTOpa

[IpounTaiiTe 3ajaHne U 3aUIIMTE Pa3BEPHYTHIM OOOCHOBAHHBIN OTBET
Kakue KBaHTOBBIC YHCIIA TIOJTHOCTHIO XapaKTEPU3YIOT YHEPTUIO
AJIEKTPOHA

Omanon omeema: B keanmogoti mexanuke kaxcoas AO onpeodensemcsi
mpemsi KeAHMOBbIMU YUCIaMu: N -21A6HOe K8AHMOB0E YUCILO,
onpeoesnsiem obwuti 3anac dHepeuu (npunumaem snavenus 1,2,3 u m.o.
00 ©)

| —opbumanvbHoe K6AHmMoBoe YUCIO onpedensem opoUMaIbHblil MOMEHM
KOu4ecmaea 08udiceHutl dnekmpona (npunumaem snavernus 0,1,2,3 u m.o.
0o N-1). Kasicoomy 3nauenuro e1agHoco K8AHMoB020 Yucid,
coomeemcmeyem N 3HAYEHUl OPOUMATILHO2O K8AHM 06020 Yucia l.
OpbumanvHblil MOMEHm KoIu4ecmaea osudicenutl, smo eekmop, (L) eco
abCcoOMHAS BEIUYUHA NPUHUMAET CIPO20 ONPeOeNEHHble KBAHMO0BbLE
sHauenus. Taxum obpasom, obo3HayeHue 11006020 NOOYPOBHS.
onpeoensiemcs 08yMs KBAHMOBbIMU YUCIAMU, 2NAGHBIM U OPOUMATLHBIM
Keanmosvimu yuciamu. L

M, — MacHumMHOe K8AHMOBOE YUCILO ONpedensen 803MONCHbLE 3HAYEeHUS

npoeKkyuu opouUmanrbHO20 MOMEHMA KOIUYeCmea 08UIHCEHUSL INeKMPOHA
Ha gukcuposannoe Hanpaegienue 8 NPOCMpaHcme.
My — cnuHoB0€ KEAHMOBOE YUCTO — COOCNEEHHbIU MACHUMHBLL MOMEHM

umnyibca, npoeKyusl 6eKmopa CnuHa Ha onpedeﬂéHﬂoe Hanpaejenue

BHEUIHEe20 NOJIA, MOIHCEM NPUHUMAMb 3HAUEHUA Mg :i E,

Taxkum 0Opazom NOIHYIO dHEPeUI0 INeKMPOHA XAPAKMEPUIVIOM
N -2nasHoe Keanmogoe 4ucio u |—-opoumanbHoe K8AHMOBOE YUCIO

OIIK-3.]1.6

[IpounTaiite 3amanue, BHIOCPUTE MPABUIIBLHBINA OTBET M apTyMEHTUPYUTE
3TOT BBIOOP.

B arome, anexrponHas gopMyina KOTOpOTo
15225°2p°3s%3p°®3d1%4s24p°4d35s?, ... BaseHTHBIX 2IEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

Apaymenmuposannwiii omeem:

Coenacho 31eKmponH020 RACKOPMA , ONPeOenUM dNEeMEHM, IMO HUOOU,
Ha GHewHell I1eKMPOHHOU OpOUMAn Haxoosamcs 2 CNapeHHbIX
2N1eKMPOHA HA 5S° - NOOYPOBHE , KOMOPbIe 8030YHCOUSACH NEPexodsm Ha
5-p nodyposens a maroce 3 snexkmpona na 4d>-nodyposne, marum
00pasom 5 HecnapeHHvIX 3Jze7<mp0H06(5515p14d3) onpeoensiiom
KOIUYeCmeEo 8aNeHMHbBLX JJIeKMPOHO8.

IpaBuabHbIii oTBeT: d

OIIK-3.]1.6

HquHTaﬁTe TCKCT, BBI6epI/ITe HpaBPIJ'ILHBIfI OTBCT U 3AIIUIIINTC
MMOCJICAOBATCIBHO 3JICMCHTBI B TOPAAKE YBCIIMYCHUSA CIIMHOBAJICHTHOCTH
JUTSI CTICAYIOIIMX DJIEMEHTOB B BO30YKJIEHHOM COCTOSIHUH.

a.Al; b. Mn;

d. Be; e. As

Kmou npasuivhoco omeema. d, a,e,b

OIIK-3.71.6

[IpounTaiiTe TEKCT U yCTaHOBHUTE cOOoTBeTCcTBHE. K Kax10#1 mo3uiuu,
JTAHHOW B JIEBOM CTOJIOIIE, TT0I0EpPUTE COOTBETCTBYIOIIYIO MMO3UIIHIO B
npaBoM cToj01e. Ha BHemHEM 3JeKTpOHHOM YpOBHE HAXOJUTCS :

OIIK-3.]1.6




a. Sc; 1. 3 asekrpona

b. Sh; 2. 4 sekTpoHa
d. Ge ; 3. 1 a;mexTpoH
e. Si 4. 2 37eKTpoHa

5. 5 3JIEKTPOHOB
6. 6 PIEKTPOHOB

K4 npasulbHoco omeenma.

a b d e
4 5 2 2

[IpounTaiiTe TEKCT, BEIOCPUTE TPABUIIBLHBIC BAPHAHTHI OTBETA U
3alAIIMTE apIyMEHTHI, 000CHOBBIBAIOIIIE BEIOOD OTBETOB.

W3 nipeiosKeHHOTOo IMEPEYHS BEIICCTB BEIOCPUTE BEIIECTBA HOHHOTO
CTPOCHUS B KOTOPOM IPUCYTCTBYET KOBAJICHTHAS ITOJISIPHAS CBS3b:

1. XnopoBogopoa, 2.Kapoounar Harpus, 3. Oxcun cepsl (1V), 4. AMMuax,
5. Cynbdar xenesa(ll)

Ilpasunvrwviii omeem:2,5.

Obocnosanue: Monnyo Kpucmaniuueckyio Cmpyknmypy umerom
geuecmea 6 y31ax KOmopolx HAxX005SMmMcsi UOHbL, HO CLONCHbIE UOHbL
00pazyIomces U3 dJ1eMeHmo8 ¢ pasHoll 3eKkmpoompuyamenvHocmoio. Kax
mo CO32' 8 Kapboname Hampus u SO42' 8 cyivchame dncenesa, 2oe medxHcoy
KUCTIODOOOM U INeMEHMOM KOBAIEHMHAS NOAAPHAS ¢6513b. Taxum
00paAzoM CONU UMEIOM UOHHYIO C853b, HO CILONCHBLE UOHbL GHYMPU
KDUCIAAN08 UMelom Ko8aleHmuyio noaapuyio. Ocmanvhble
npeolodCceHHble 8euecmaa UMem MOeKyIsApHble CIpPYKMYypbl

OIIK-3.1.6

[IpounTaiiTe TEKCT M 3aNMIIMTE Pa3BEPHYThIH 000CHOBAHHBIN OTBET.
JlaiiTe onpeneneHne BOJTHOBON (DyHKIIMHU, YKOKUTE €€ (PH3NIECKUI
CMBICIL.

Omanonuwlii omeem:3aKoHbL 0BUNCEHUSL YACMUY 8 KBAHM 080U MeX AHUKE
svipadicaiomces ypasnenuem Llpéouneepa. Omo ypasnenue
npeocmasisem cobo oughgepenyuanvHoe ypasHenue 8 4acmHbuLx
NPOU380OHBIX. DMO YPAGHEHUEe ONUCHIBAem NogedeHUe INIeKMPOHA 8
amome, mo ecmb C853b18aem IHEP2UIO CUCTEMBL C €€ BOTHOBbIM
osudicenuem. Taxum oopazom eonnosas gyukyus (v )xapakmepusyem
8EPOAMHOCIb HAX 0AHCOEHUS DNEKMPOHA 8 NPOCMPAHCMEE, MO eCMb
@u3suueckuil cMbiCa, 2M0 001ACMb 8 NPOCMPAHCMEE, 20€ 8ePOSMHOCTD
HAX 0#COeHUs JTIeKMPOHA MAKCUMATILHO, MY 00J1acmb HA3bl8aeM
opoumanwsio.

OIIK-3.71.6

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIILHBINA OTBET U 3aITUIIMTE
apryMeHTbl, 000CHOBBIBatoMe BbIOOP. Pacnonoxuth anemeHTs 1A
MOATPYIIIBI B MOPSIIKE YCUIEHUS METAJUINUYECKUX CBONCTB:

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

Apeymenmupoeannviii omeem: C ygenuuenuem amomHo20 paouyca
VBeIUUUBAIOM S B0CCIAHOBUMENIbHbLE C8OUCMA, MO eCMb

OIIK-3.71.6




Mmemaniuyeckue, paouyc 6 [1C3I 6 noopynne céepxy 6Hu3 ygeaiuuueaemcs,
COOMBEMCMEEHHO U MEMALIUYHOCIb YBENUUUBAECTCSL
IIpasunvnwviii omeem: a

[IpounTaiiTe TEKCT, BEIOEPUTE PABUIIBHBIN OTBET U 3aITUIINATE
apryMEeHTBI, 000CHOBBIBAIOIIME BHIOOP OTBETA

B xnopune kanpuust CaCl ... xamudeckast CBSI3b.

a. HEMOJIsApHAsT KOBAJICHTHAS,

b. mossipHast koBasieHTHAS,

C. MOHHaH;

d. meTammmyeckas

Omeem: Honnas,

Ob6ocnosanue omeema.:CaCly, smo conv obpaszasannas snemenmamu ¢
As/0 >1.9, césa3b uonnasn

OIIK-3.71.6

[pounTaiiTe TEKCT U YCTAHOBUTE TOCIEOBATEIBHOCTh METAJLIOB,
KOTOpBIE BOCCTAHABJIMBAIOTCA HA KATOJIE MPH AJIEKTPOJIU3E PACTBOPOB
coneil: 1.Cynpdar menu,

2. Hutpar cepebpa,

3. Cynbgar xenesa,

4.Cynbdar nuHKa

Ilpasunvnwviii omeem:2,1,3,4.

OIIK-3.71.6

10.

[IpounTaiiTe TeKCT, BEIOEPUTE IPABUIILHBIC BADUAHTHI OTBETA U
3alUIIMTE apTYMEHTHI, 000CHOBBIBAIOIIE BEIOOP OTBETOB. M3 uncna,
yKa3aHHBIX B PSAIY SJIEMEHTOB BHIOCPHUTE JIEMEHTHI, TSI KOTOPBIX
XapaKTepHa MOCTOSHHAS CTETIeHb OKH CJICHUSI.

1. K, 2.Br, 3.1, 4 Mn, 5. Ca

npasunvroll omeem 1,5.

ObocHnosanue:Ha enewnetl 21ekmpoHHO opOUmManu y Kaius Haxooumcs
MONILKO 0OUH DNIEKMPOH , NOIMOMY OH MONCEM 0MOA8ams €20 U
nposeNAmMs cm oK +1, y kanvyus 2 91KMpoHa OH ModHcem omoasamas
MONbKO 2 91eKMPOHA U NPOAGIAMb CM OK +2.

OIIK-3.71.6

11.

[IpounTaiiTe TEKCT U 3aMIIMTE Pa3BEPHYTHIII 00OCHOBAHHBIN OTBET.
JlaiiTe onpeneneHue ralbBaHUYeCKOTO AJIEMEHTA.

Omanon omeema: I anveanuyeckuii 21emeHm, 5mo YCmpoucmaed, npu
NOMOWU KOMOPO20 XUMUYECKAs IHEP2UsL NePeX00Um 8 d1eKmMpPUdecKyio
3a C4ém OKUCTUMEbHO-80CCMAHOBUMETLHO20 Npoyecca. Y cmpoucmeo
npeocmaenaem cooou 08a INeKMpood MEMAIIULECKUX, dINeKMPOIUM u
anekmpoaumuyeckui kitod. Ha snekmpooe (kamooe) npomexaem
npoyecc 60CCMAaHOBIIeHUss KAMUOHO8 Ha dlleKmpooe( anooe)npoyecc
OKUCTIeHUsL Memaid.

OIIK-3.1.6

12.

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBIN BApUAHT OTBET U 3AIMUIIATE
apryMeHTbl, 000CHOBBIBAIONIE BHIOOP OTBETA.

3aKoH, KOTOPBIM [JIACHUT, YTO KOJIMYECTBO raza, paCTBOPEHHOIO B
AKHUIKOCTH, IPONOPLUOHAIBHO €T0 NapLUaJIbHOMY JIaBJICHUIO:

a. 3akoH JlanpTOHA

b. 3akon I'eit Jlroccaka

C. 3akoH ['enpu

OIIK-3./.6




d. 3akoH Payss

npasuibHbIlL Omeem C.

ObocHosanue omeema: 3akoH, no KOMOPOMY NPU NOCHOAHHOTU
memnepamype pacmeopumocms (KOHYeHmpayus) 2asa 8 0anHou
AHCUOKOCIU NPSMO NPONOPYUOHATLHA OABIEHUIO 21020 2a43d HAO
PAcmeopom .onucan anenuickum xumuxom Y. I'enpu 3axon npueooen
JUWD OJ151 UOCATILHBIX U NPEOENbHO PA30aBIeHHbIX PACMBOPO8 U
nesvicokux oasnenuti. Cy= K [P, K —koncmanma I'enpu, ['1P-
napyuanvroe oagnenue, Cy— MOIAPHAS KOHYEHMPAYUS.

13.| IlpounTaiiTe TEKCT U YCTAHOBUTE MOCIIECAOBATEILHOCTh BO3PACTAHUS OIIK-3.1.6
3HaueHUs PH WX BOJHBIX paCTBOPOB JIJISl CIICIYIOIIMX BEIICCTB:
1. Cynbdar xeneza(lll)
2. Hutpar nutus ,
3. Cunukar Kajims,
4. CepHas kucnota
Ilpasunvnoviii omeem: 4 —1—2—3.
14.| MIpounTaiiTe TeKcT M ycraHOBUTE cooTBeTcTBUEe. K kaxmoit mosunuwm, | OIIK-3./1.6
JAHHOW B JIEBOM CTOJOIE, OA0EpUTE COOTBETCTBYIOIIYIO MO3UIIHIO B
MpaBOM CTOJIOIIE
a......3s°3p°3d" 4s°4p-4d” 1. Sc,
b....... 4s24p®4d*°5525p35d° 2. Ge,
d........ 4s24p*4d° 3. Sb,
€ 35°3p23d° 4. Si
IIpasunvhviii omeem:
a b d e
1 3 2 4
15.| IlpounTaiite TekcT, BBIOEpUTE TpaBHIIbHBIC BapuaHThl oTBera u | OIIK-3.J1.6

3alUIIMTE apTYMEHTHI, 00OCHOBBIBAIOIIME BEIOOP OTBETOB.

CDOpMYJII)I A pacueTta MU3MCHCHHA OHTAJIBIIMU WM SHTPOIHMHU B XOA€
XUMHUUYECKOM peaklnu, MpoTeKaronel mo ypasaenuto 2A + 3B =C + 4D,
HUMeEET BULL ...

8. AH . = (AHc + AHp) - (AHA + (AHg);

b. AHuu = (AHc +4 AHp) - (2 AHA + 3 AHg);
6. AHS, s = (2 AHA +3 AH) - (AHc + 4 AHp);
d. AS) = (Sc +4 Sp) - (2 Sa + 3S8);

e AS = (ASa + ASg) + (ASc + ASp)

0. AS) = (ASa + ASp) + (ASc + ASp)

Ipasunvuviti omseem: b, d.

ObocHnosanue omeema: Co21ACHO NEPEOMY U 6MOPOMY C1e0CH U0
3akona I'ecca mennogoul s¢ghghekm Xum. peakyuu pagen cymme Imaibnuil
NPOOYKMOS peakyuu ¢ y4émom cmexuomMempuieckux Kodpouyuenmos
MUHYC CYMMA IHATLAUL UCX OOHBIX 8eUecmE C YUEmom
cmexuomempuieckux koagpuyuenmos. /s snmponuiinozo spgpexma




AHAJNO02UYHO.

16.| IIpounTaiiTe TEKCT M 3aMMILMTE PA3BEPHYTHII 0OOCHOBAHHBIN OTBET. OIIK-3.1.6
[aiiTe onpenesieHue pacTBOpa, YKaXKUTE CBOMCTBA PaCTBOPOB U
CIOCOOBI BHIPAYKEHUSI KOHIIEHTPAIUH.
Omanon omeema: Pacmeop-3mo 00HOPOOHAS 20MO2EHHAsL CUCTeMd
cocmoawas U3 pacmeopumerist pacmeopEenHo20 eeulecmaea u npooyKmos
ux e3aumooeticmeaust. (UoHvl, MoaeKyavl) OCHOBHOU XAPAKMEPUCMUKOU
pacmeopa sasnsiemcs e2o cocmas. Cocmaeg onpeoensemcs
KOHYEHMPAyUsIMu.
npoyenmnuas: C,, (vace) = M -100% Cy = n__m.
m_ _ ) V. MV
p=pa YMOJIPHAAL. !
Cy=—1
HOPMANbHAA M*-V
C,= heeonsa “1K2 monw | ke
MOJIAIbHAAL. AP L I—
17.| IlpounTaiiTe TEKCT, BRIOEPUTE IPABHIIBHBIM OTBET U 3alIULINTE OIIK-3./1.6
apryMeHTbl, 0O0OCHOBBIBAIOLIE BHIOOP OTBETA, BHIOEPUTE BBIPAXKEHUE
JUTS KOHCTAHThI PAaBHOBECHS CUCTEMbI OOPATUMBIX PEaKIUi IS
CIICIYIOLIETO YpaBHEHUS
2N2() + O2(r) « 2N20(1)
_ INOP .o INO]
N, T[0,] IN,][0;]
2 2
ok =INFIOd .y (INO]
[NO] [N,]
Ilpasunvhoviti omeem: a
ObocHnosanue:ona nooou cucmemor:aA+bB—cC+dD, Cozrnacno
KUHEMUYeCKOMY YPAGHEHUI0 NPAMOLL pearyuu: o=k - Cyr-Cge, -
06paTH01?I:f’ =k-C&-Cp, , 8 MOMEHM HACMYNJIeHUS PABHOBECUS v=9
k-Cl»-Ce _ k-Ck-CP K_k,
' ’ Takum o6pazom :
K =[C]%[D]%/[AT-[B]°, credosamenvio omeem a
18.| IIpounTaiiTe TEKCT M YCTAHOBHUTE MOCIEI0BATEIBHOCTh B OPS/IKE OIIK-3.1.6
yBenu4deHus Macchl pactBopéHHoro Na;SOy, BemecTBa, 00BeMbI
PacTBOpPOB OAMHAKOBBIE, TIIIOTHOCTh MPUHSATH =~ 1, €CIIM KOHLIEHTpaus
3THX PACTBOPOB:
a. 0,1mporientHas b, 0.1momnspHast
C. 0.1mopmaneras  d.0.1 mMomsuTbHAS
3anmuumTe  COOTBETCTBYIOLIYIO — IOCJIENOBATEIbHOCTh OYKB — CleBa
Harpaso.
IIpasunvuwiii omeem: a,c,d,b
19.| IlpounTaiiTe TEKCT M ycTaHOBUTE coOTBeTCTBHE. K Kaxk10#1 mo3unuu, OIIK-3.1.6

JTAHHOM B JIEBOM CcTOJIO1E, T0I0EpUTE COOTBETCTBYIOLIYIO MO3UIIUIO B
npaBoM ctosbie. OnpeaenuTe BET HHAUKATOpa - eHONTaNeHA

a. KBr 1.MannHOBEII
b. NaOH 2.BecrBerHblii




c. LiCl 3 Kénteiid
d. Na,CO3 4. Cunuit
NPABUIILHBLIL OMEEN.:

a b c d
2 1 2 1

20.

[IpounTaiiTe TeKCT, BEIOEPUTE IPABUIIbLHBIC BAPUAHTHI OTBETA U
3alUIIMTe apryMEHThI, 000CHOBBIBAIOIIME BHIOOP OTBETOB. YKAXKHUTE
raJbBaHUYCCKHE dJICMCHTHI, KOHIICHTPAIHSI COJIel paBHA | MOJIB/II, B
KOTOPBIX CBHHEI] BHIIOIHSACT (PYHKIIUIO aHOJA!

a. MenHo-cBUHIIOBBIM  C. CBUHILIOBO- HUKEJIEBBII

b. CeunioBO-1HKOBBIN 0. CBUHIIOBO-CEPEOPSIHbIit

Ipasunvnoiii omsem: a, d .

Obocnosanue omseema: [[ns onpedenenus anooda, Heooxooumo
paccuumanms pagHOBeCHbIU IJIeKMPOOHbBIYE NOMeYUAal No YPaesHeHUio
Hepucma, yuumsigas, umo konyenmpayuu conei 00UHaKoswvle, MO*CHO
UCNOIL308aMb CMAHOAPMHBLU 2IEKMPOOHBLY NOMEHYUAT, |

0 _ 0 0 . 0 0
gDNi“/Ni =-0,25B (/)szwpb < (pCuZ*/Cu ! ¢Pb2+/Pb < (pAg*/Ag

=-0,7638 ¢,
=-0,258

0
¢2g+ ag =10.799B @, =+0,3378

0 0
Do pp = 0126 9,

> izn ZICu

Z INi

0 0 0 0
Porzrpp < (pAgWAg Pee 1o < Lo cu Onekmpoo, y komopozo

9NeKMPOOHDBLL NOMEHYUA OoJiee dIeKMpPOoOmpuyamenvhslii, 6yoem
8LINOIHAMY PYHKYUIO AHOOA.

OIIK-3.]1.6

21.

[IpounTaiiTe TEKCT W 3aNUIIMTE Pa3BEPHYTHI 0OOCHOBAHHBIA OTBET
Omnpenenenue, 4To ABISIETCS KPUTEPUEM MPOTEKAHUS PEAKIIUT

Jost peakiiun A—B, koTopast mpakTu4ecku UAET 0 KOHIIA OMpeleIuTe
AS peakiiuu, eCJIM peakKius SK30TePMHUYECKasl.

Omanonnsiil omeem. IK30mepMuyvecKkds peakyus no Yclio8uio, mo ecimo
AHpeamyun <0 , Kpumepuem npomexanus peakyuu Aensaemcs usmeHeHue
c80000HoU  sHepeuu [ubbca, ecru  AG<0, mo maxas peakyus
gosmodicna coanacho ypasnenuio: AG = AHpeaquu - TUAS |, Ho mak kak
AHpearyuu <0 , no ycnoeuro, a peaxyus npomexaem eciu AG < 0,
C1e008AMENbHO, CO2NACHO YpasHeHnuio duepeuu lubbca, AS mooicem
uUMems GelUYUHY U NOJOACUMENLHYIO U OMPUYAMETbHYIO, HO VCI08UEe

Q0NIHCHO OBIMb BLINOJIHEHO: |AH| > |TAS| :

OIIK-3.]1.6

22.

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K Kaxk10i1 mo3unumu,
JTAHHOM B JIEBOM CTOJIOIIE, TOA0EPUTE COOTBETCTBYIOIIYIO MO3UIIHIO B
MpaBoM cTtojbie. [ peakiuu npu TaHHBIX YCIOBUS BO3MOXHO
MPOTEKaHUE:

OIIK-3.]1.6




a. AH>0, AS<0; 1. B mpsAMOM HaNpaBJICHUH .

b. AH<0, AS>0; 2. B 00paTHOM HaIpPaBIICHHU.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHUS
d. AH<0, AS<0

IIpaBUIIbHBIL OTBET:

a b C d
2 1 1 1
23.| IlpounTaiiTe TEKCT, BEIOEPUTE TPABUIIBHBIN OTBET U 3AIIUILNTE OIIK-3.1.6
apryMeHThI, 000CHOBBIBAIOIIME BHIOOP OTBETA.
TertoBoi dpekT XUMHUUECKON peaKiiiu, IPOTEKAIOIICH MpH
MOCTOSIHHOM JIaBJICHU U, PABEH U3MEHEHHIO:
a. BHYTPEHHEW DHEPIUH;
b. saTanennu;
C. sHepruu ['u60ca;
d.sHTpOomuu.
Omeem: b.
Omeem: Tennosoii 3¢pghexm xumuueckou peakyuu onpeoessienmcsi
coanacuo nepgomy 3axony mepmoounamuxu: AH = AU+PAV,
C1e008amenbHO Omeem: IHMATbNUU.
24.| TlpounTaiite TEKCT, BBIOEpUTE TMpaBUIbHbIE BapuaHTel oTBera u | OIIK-3./1.6
3alUIIMTE apTyMEHThI, 000CHOBBIBAIOIIME BHIOOP OTBETOB
Ipoecc  Fe** + 2e = Fe mponcxomuT B raibBaHMYECKOM HIEMEHTE,
KOHIIEHTPAITUHU COJIeH | MOJTB/IT
a.Mg | MgCl, || FeSO4 | Fe
b.Fe | FeCkL || NiCl, | Ni
c.Al | AICL || FeCl, | Fe
d.Fe | FeSO, || CuSO4 | Cu
IlpasunvHwiii omeem: a, C.
ObocHosanue: IIpoyecc 60ccmanosieHus npoucxo0o0um Ha 31eKmpooe,
nomeyuan KOmopozo 6ojee 1eKMpPONON0HCUMENILHBL.
(0’(\)“2+/Ni =-0,25B > ¢Eez*/Fe =-0,44B Boccramosuten» Ni
¢8u2+ o = +0,34B > (p:ze2+ e = —0,44B Boccranosutens  cu®’
(oilg,+ A =-166B < g0292+ e =-0,44B BoccranosuTemn Fe’'
q)&gz+/Mg =-2,36B < (p:iezwFe =-0,44B Boccranosutens Fe’
25.| TIpounTaiiTe TekcT W ycTaHoBUTe cooTBercTBHE. K kaxkmoi mosumuu, | OTIK-3./1.6

JAHHOW B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3HUIUIO B
MpaBoM cToj01e. B KoHTakTe HaXOJATCS METAJIbl B Pa3IMYHbIX Cpelax
KaKue IPOLIECChl MPOTEKAIOT Ha KAaTOIE.

a. Zn/Fe pH <7 1. Pb°" +2e = Pb"

b. CulFe pH >7 2. 02 +2H,0 + 4 8 —»40H

c. Pb/Fe pH ~7 3. Fe** +2e = Fe’

d. Ni/Cu pH <7 42H,0-48 — Oy + 4H"




5.2H" +2 & — H,°

IIpaBUIIbHBI OTBET:

a b c d
5 2 2 5

26.

[IpounTaiiTe TEKCT U 3aUIIMTE Pa3BEPHYTHI 00OCHOBAHHBIIN OTBET.
[Ipu snexTponu3e BOJHOIO PacTBOpa, MEPEUUCICHHBIX HUXE, Ha
WHEPTHBIX 3JIEKTPOJaX BBIJICISIOTCS TOJBKO BOJIOPOJ U KUCIOPO/.

a. ZnCh; b. KF; ¢.ZnSO;; d.KClI;

Omanon omeema: Inekponus, 3mo npoyeccvl npomexarouue Ha
INEKMPOOax NPpu NPOX oHCOEHUU NOCIOSHHO20 INEKMPUYECKO20 MOKA.
Conv, 06pazosanHas akmueHbiM MEMailoM, JIeKMpPOOHbIll NOMEHYUA
Memainna Menvbuie 31eKmpoOHblil NOMEHYUANA 8000POOA U3 600bi( -
0,76B), nosmomy na kamooe eoccmanagiusaemcs 6000poo uz 600vl, Ha
aHoOe OKUCTIACMCSL KUCTOPOO U3 800bl, MAK KAK 2JIeKMPOOHbL

nomenyuan omopuo uona (pﬁ - =12,6B> uem anexmpoonviii
2

NOMeHYUan KUciopood uz 600ul (pgzo,o2 =+1,368

IIpasunvnwiii omsem: b

OIIK-3.71.6

217.

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIIbHBINA OTBET U 3aMUIIATE
apryMeHTbl, 000CHOBBIBatONMeE BEIOOP oTBeTa. [Ipum snexrponuze
BOJTHOTO PAacTBOpA ... HA JIEKTPOIAX MPOUCXOMIST MPOIECCHI:
2H,0+2e =H, +20H, S* -2e=5°

a. Na;SOy; b. CdSOy;

c.CuS; d. NazS;

e. Na,SO3

IIpasunvrwiii omeem d.

Obocnosanue: Conv, 00paz06anHas akmuHbIM MEmMAloOM,
9EeKMPOOHBIU NOMEHYUAT Memallla MeHbluie NOMeHYUuala 6000pooda u3
600bl( -0,76B), nosmomy na kamoode soccmanasiIuBaemcsi 6000pPO0 U3
600vl, Ha anoode oxucnsemcs kuciopoo u3 600bl, makx KaxK 31eKmpoOHbliL

0 o
nomenyuan @, =—0,48B menvuie uem s1exmpoonbll

oM eHyuan (p,(_),zo,o2 =+1,368
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28.

HquHTaﬁTe TEKCT U YCTAHOBUTEC IMOCIIEA0BATCIIBHOCTD
PAa3psLKCHUA BEHICCTB HA KaTOAC IIPHU IMMPOXOXKIACHUHN ITOCTOSAHHOI'O
OJICKTPUYCCKOI'O TOKA JJIA CJICAYIOIINX PAaCTBOPOB:

a. ximopuaa meau (II) ,
b.cepHoOIi KHCITOTHI,
c.xnopuna xeneza (1),
d.cynbdara HuUKeN,

Ipasunvuwiii omeem. a. b. d. c.

OIIK-3.1.6

29.

[pounTaiiTe TEKCT, BEIOEPHUTE MPABUIBHBIC BADHAHTHI OTBETA U
3alUIIMTE ApPTYMEHTHI, 000CHOBBIBAIOIIME BHIOOP OTBETOB. J{JIs1 3aMThI
KaJIMHSI OT KOPPO3HH BO BJIIAKHOM BO3yXe B KAUECTBE KATOJIHOTO
MTOKPBITUS MOXKHO UCIIOJIB30BATh ...

a. Al; b. Mn;

c.Co; d.Cu

Ipasunvuwiii omsem: C, d.

ObocHnosanue: KamooHblM NOKpbIMueM MONCem CLYHCUMb MeNall,

OIIK-3.71.6




NEKMPOOHBIU NOMEHYUAT KOMOPO20 boiee IIeKMPONOI0ONCUM elbHbLLL
yem 3auuaemMoblil Memal, CO2IACHO MAaoaUuybl CMAHOAPMHBIX
INEKMPOOHBIX NOMEHYUATLO8 DOJIee INeKMPONOIONCUMETbHBLE
nomenyuanvl, y memainos. ¢. Co, d. Cu

30.| IIpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHUE. K KaXk0i mo3uiuu, OIIK-3.1.6
JAHHOM B JIEBOM CTOJIOIE, TOI0EPUTE COOTBETCTBYIOLIYIO MO3ULIUIO B
npaBoM crosbie. TemneparypHsiii kKo3dpuureHT peakuuu paBeH 3 kak
M3MEHUTCS CKOPOCTh XMMHUECKOHM PeaKiuu, €CIIi TeMIIepaTypy

W3MEHUTD:
a. HOBBICUTH Ha 40” 1. 287 pa3?
b.mosmsuTs Ha 40° 2.421 pa3?
C.[oBBICUTB Ha 55° 3. 81pa3?
d.moBsicuts Ha 30° 4.27 pa3t
5. 8lpas]
npasuibhblll omeem:\
a b C d
3 5 2 4
10.4. Metoauueckue  MaTepuaibl,  OMPENCNAIONME  MPOIEAYyphl  OIEHHUBAHUSA

UHJMKATOPOB, XapaKTEpU3YIOUMX dSTanbl (OPMHPOBAHUS KOMIIETCHIIMH, COJepKaTci B
JOKaJIbHBIX HOpMaTUBHBIX akrax [YAIL pernmamMeHTHPYIOLMX TMOPSIOK H  HPOUEIypPY
MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTallMi O0Y4arolmXCs
I'VAIL

11. Meroaudeckue yKazaHHUs IS OOYHAIOMMXCA 110 OCBOEHHUIO AUCIIHILINHEI

Ienpro OUCHMIIMHBI SIBJISETCA — IOJYYEHHE CTYIEHTAMH HEOOXOOHUMBIX 3HAHHWH, YMEHUH U
HaBBIKOB B OOJIACTH XMMHH, YTO IMO3BOJIUT UM YCIEIIHO PEIATh TEOPETUUECKUE U MTPAKTHIECKUE
3aladdl B 00JacTH  DHEPIeTHKH, MIPOEKTUPOBAHUS W DKCIUTyaTalued JoOBIX
AJIEKTPOIHEPTETUUECKUX M TEIJIODHEPTETHYECKUX YCTAHOBOK, BHE 3aBUCHUMOCTH OT TOTO, KaKOM
HSHEPropecypc OHU HUCIOJIB3YIOT: YHEPIeTUUECKUE €CTECTBEHHBIE MTOTOKU HJIM HETPATULIMOHHBIE
CXEMBI BJIEKTPO - U Teruiorenepanuu. O0yJaronmpecs T0JDKHBI OCBOUTH TUCIUILIMHY HA YPOBHE,
MO3BOJIAIOIIEM WM TPUMEHHTh CBOM HABBIKM B cepe DHEPreTUKA W DIICKTPOIHEPTUU IO
00CITY)KMBAHUIO DJICKTPUYECKUX CHUCTEM, IOJYYMBILETO MOATOTOBKY IO 00pa3oBaTeiabHOM
nporpamme Oaxanaspa 13.03.02 «DnekTposHepreTuka 1 3JIEKTPOTEXHUKA»

11.1. Meroauyeckre yKazaHHs JUIsi OOYJAarONMXCS 110 OCBOCHHUIO JICKIITMOHHOTO
MaTepuaia

OcHOBHOE Ha3HaueHUE JIEKIMOHHOTO Marepuaja — JIOTHUYECKH CTPOIHOEe, CHCTEMHOE,
IIyOOKOe W SICHOE H3IIOKEHHE y4eOHOro marepuana. Ha3HaueHWe COBpEMEHHOW JICKIIMHM B
paMKax AWCIUIIIUHBI HE B TOM, YTOOBI MOJYYUTH BCIO MHGPOPMAIUIO TIO TEME, & B OCBOCHHH
GyHIAMEHTATBHBIX MpOOJIEeM JUCHHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEUIIMX
JOCTH)KEHUW HaydHOH MbICiU. B ydeOHOM mporiecce JeKIHs BBITONHSIET METOI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(opManonHyo (QyHKUMU. JIekusa pacKkpbIiBaeT MOHSITUWHBINA anmapaT
KOHKPETHOHM 00yacTé 3HaHHS, €€ MpoOJIeMbl, JaeT IEeNbHOEe MPEACTaBICHHE O JWCIUILINHE,
MOKa3bIBACT B3aMMOCBSI3b C IPYTUMHU JACIUATLIAHAMH.

rIJIaHI/IDVeMbIC PE3VJIBTATHI IIPU OCBOCHU U O6V‘-IaIOH_lI/IMI/IC$I JIEKIIMOHHOI'O MarepuaJa.

— TIOJly4deHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHI, YPOBCHb
KOTOPBIX OMPEJENeTCs eTeBOM YCTAHOBKON K K10l KOHKPETHON TeMe;

— TIOJIy4EHHUE OIBITa TBOPUYECKOH pabOThl COBMECTHO C IIPETIOIaBATEIIEM;




— pasBuTHE NpOodecCHOHANBbHO-/IEIOBBIX  KAayecTB, JIIOOBU K MpeaMery U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBITIUICHHUSL.

— TOsIBJIEHHE HEOOXOMMOTO HHTEPECa, HEOOXOIMMOTO ISl CAMOCTOSITEIIBHOW PabOTHI;

— TMIOJAyYeHHE 3HAHWH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHHUKH U O
MIPOTHO3€ WX Pa3BUTHUS Ha OJIMKANIIME TOIBL;

— HAYYUTBHCS METOAMYECKH o0padaTbiBaTh MaTepuan (BBLACTSATH TJIaBHBIE MBICTH H
MOJIOKCHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH WX B  Pa3IHYHBIX
bopMyITHpOBKax);

— TOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSTHH.

JIEKIMOHHBI MaTepuall MOXKET CONPOBOXKIATHCA JIEMOHCTPAIlMEN CIAaWIoB U
UCIIOJIb30BAHMEM pA3aTOYHOIO MaTephala MpH IMPOBEIEHUHM KOPOTKHX JHUCKyccHil 00
O0COOCHHOCTSIX MPUMEHEHHS OTACTBHBIX TEMATHK 110 AUCITUTLIIN HE.

CrtpykTypa mpenocTaBieHHUs JSKIIMOHHOTO MaTepraa;

— JIGKIIUM COTJIAaCHO pasnenam (Tabin.3) u remam (Tabdmn.4).

— Berynnerume — 4acTh JIGKIMH, II€JTb KOTOPOW - 3aMHTEPECOBaTh W HACTPOUTH
ayIUTOPUIO Ha BOCIpUsTHE ydeOHOro marepuana. B ero cocraB BXoasT: (OpMyIHpPOBKAa TEMbI
JICKIINU, XapaKTepUCTHKa ee npodeccuoHanbHOW 3HAYUMOCTH, HOBH3HBI M CTEICHHU
W3YUYEHHOCTH, IIEJIU JIEKIIUH; W3J0KEHHE IUIaHa JIEKI[MH, BKIIOYAIONIEr0 HAaWMEHOBAHUS
OCHOBHBIX BONPOCOB, MOMJIEXKAIMX PACCMOTPEHHIO Ha  JIEKIUU; XapaKTepuCcTHKa
pEKOMEHyeMOW IJIMTeparypbl, HEOOXOJWMOHN [UIsl OpPTraHU3AlNU CAMOCTOSATEIBHONH pPa0OTHI
CTY/ICHTOB; PETPOCHEKIIUS-HAIIOMIHAHNUE O BOIPOCAX, PACCMOTPCHHBIX HA MPOIUION JICKIIHH,
CBS3b UX C HOBBIM MaTe€pHaloOM, yKa3aHHWE Ha €ro poiib, MECTO M 3HAYEHHE B JaHHOU
TUCIUILIMHE, a TAOKE B CUCTEME JPYIUX HayK.

— OcHOBHasi 4acTb - HU3JIOKEHUE COAEPKAHHS JIEKIUH B CTPOTOM COOTBETCTBHUHU C
NPEAJIOKEHHBIM TUTAaHOM. BKIIOYaeT pacKpblBalOIMil TeMy JEKIUU KOHIUENTYalbHBIA H
(GakTHYeCKUd MarepHwall, €ro aHajh3 M OICHKY, Pa3IuYHbIC CIIOCOOBI apryMEHTAIlMU H
JTOKa3aTeJIbCTBA BBIIBUTAEMBIX TEOPETHUECKUX MTOJI0KECHUH.

— 3akmoueHWe - TOJABEACHHE OOIEro uTora JeKIUU, 0000IIeHHe MaTrepuana,
(GopMyTHpPOBKa BBIBOJIOB IO T€ME JICKITMH; OTBETHI Ha BOITPOCHI CTYJICHTOB.

— s Haamexamero OCBOSHUS Kypca XUMHUHU UCIIONB3YIOTCS CIICIIHATbHBIC HATNISIHBIC
CpelcTBa, ¢ MOMOIIBIO KOTOPHIX MOXKHO TEpeaaBaTh CTyACHTaAM HHQOpMAIUI0 O BEIECTBAX,
o0BeKTax M CylecTBe (PM3MYECKUX U XUMHYECKUX IpeBpallieHuii. J[eMOHCTpaius OIBITOB,
MOJICTH KPUCTAJUTMYECKUX PEHIETOK, TAOMUIBI M IUIAKATHl C DHEPreTUUYECKUMH JUarpaMMaMu
00pa3zoBaHMs MOJICKYJI, PEAKIINH ¢ KaTaIM3aTopaMu U 0€3 HUX | T.1I.

— OcylecTBiIeHNE KOHTPOIISA 32 BEACHHEM CTYJIECHTAMH KOHCIIEKTa JICKIUI; OKa3zaHue
CTy/IEHTaM IIOMOIIM B BEACHHWM 3alMCH JICKIWHU (aKICHTHPOBAHHWE HW3JIOKCHUSI MaTepuaia
JIeKIIMH, BBIJEICHUE TOJ0COM, MHTOHAIMEH, TEeMIIOM pedd Haubosiee BaKHON WHQopmanuu,
WCIIOJIb30BAHUE Tay3 JUTSI 3alIUCH TaOIHII, CXeM)

11.2. Metoauueckue YyKazaHUs JUIs OOYYarOIMXCS MO BBIMOJHEHHIO J1a00OPAaTOPHBIX
pabort

B xoxme BwimonHeHUs 1ab0OpaTOpHBIX paboT oOyuaroumiics IODKEH YIIyOUTh U
3aKpENUTh 3HAHU, NMPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOJIMKOM M TEXHHKON
JKCIIEPUMEHTa B COOTBETCTBUU C KBAIM(UKAMOHHOW XapaKTEpUCTUKON OOydaroIerocs.
Beimonnenue nabopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON 4acTe U KOHTPOJIbHBIX MEPOIIPUATHM.

Beimonaenue 1mabopaTopHbIX padOT oOydaroumMcs SIBISETCS HEOTHEMJIEMON YacThiO
U3y4eHUs JUCLUMIUIMHBI, OIpenenseMol y4eOHBIM IUIAHOM, W OTHOCHUTCS K CpEACTBaM,
00€eCIeunBaOIMM PEIICHUE CISAYIOIMX OCHOBHBIX 3371a4 O0yJaroIIerocs:

— IpHOOpeTeHHE HaBBIKOB MCCJIEJOBAHMS IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JIaHHOM JUCIUIIIMHBI;



— 3aKperuieHHe, Pa3BUTUE M JAeTalu3alus TEOPETUUYECKHX 3HAHUHM, MOJYYeHHBIX Ha
JIEKI U SX;

— TIOJIydeHHE HOBOUM MH(POPMAIIUH 110 N3ydaeMON TUCIHUIIIINHE,

— TMpUOOpeTeHHuEe  HAaBBIKOB  CAMOCTOSATENBHONH  paboTel ¢ J1ab0opaTOpHBIM
obopynoBaHueM U pudopamu.

3aganue U TpeOOBaHHUS K IPOBEICHUIO J1a00PATOPHBIX PabOT
3ananue M TpeOOBAaHMS K BBIMIOJIHEHHUIO JIA0OPATOPHBIX padOT MPUBEIAECHBI B METOAMYECKUX
yKa3aHUAX:

- Xumust : DKBUBAJICHT. 3aKOH SKBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :
METO/IMYECKUE YKa3aHUs 0 BBINOJIHEHUIO JabopaTopHoii padoTsl / C.-Ilerepl. roc. yH-T

a’pokocM. npubopoctpoenus ; coct.: T. E. Kpsimosa - Dnekrpon. TekcroBsie faH. - CII0. : M3n-
Bo 'YAIL 2021. - 19 c.

- Xumus. TernoBoit 5Gekr (FHTANBIUA) XMMUYECKON peakuuH : [ DIeKTPOHHBIH
pecypc] : MeTonrMuecknue yKkazaHus K BBITTOTHEHUTO JabopaTopHoi padotsl / C.-Iletepb. roc. yH-
T a3poKocM. npubopoctpoenus ; coct.: T. E. KpbinoBa. - DnekrpoH. TekcroBbie naH. - CII6. :
Wzn-so I'YAIL 2023. - 22 c.

— Xumus : XMUMHYECKUE PEAKIINHU, BBI3IBAIOIIME AJIEKTPUUECKUAM TOK, SJIEKTPOAHBIE
MOTEHIMAJBI U BJIEKTPOABHKYILME CUJIBI : [ DJIEKTPOHHBIN pecypc| : METOJIMYECKUE YKa3aHUs K
BBINIOJTHEH U0 JabopaTtopHoii pabotsl / C.-IletepO. roc. yH-T a3poKOCM. TPUOOPOCTPOCHUS ;
coct.: T. E. KpbutoBa. - DnekrpoH. TekctoBbie fnaH. - CII0. : M3n-Bo I'YAIL 2022. - 24 c.

- Kpeutoa, T. E. Xuwmus. Koppo3ust MeTaimos: : [ DIeKTpoHHBINA pecypc] yuel.-MeToI.
nocodbue / T. E. Kpoinosa. — CII6.: 'YAII, 2023. — 36 c.

Crpykrypa ¥ gopMa ordera o JadoparopHoil pabore
1. Ilenb paGoThI.

2. JlabGoparopHoe o0opyIOBaHHUE.
3. OmnucaHue SKCIIEPUMEHTA.
4. O06paboTKa pe3yJbTaTOB

TpeboBanus K oPopMIIEHHIO OTYETA O JIAOOPATOPHOH padoTe
OTuér HOoKEH coJepKaTh TUTYIIBHBIN JIMCT, a €ro Coiep >KaHue COOTBETCTBOBATH OPOPMIICHHUIO,

cormacao 'OCT 7.0.100-2018 (3amonHEeHHBIE TAOIUIBI C TOTYI€HHBIMH SKCTIEPUMEHTATbHBIMU
naHHbIMK) HopmaTtuBHas IOKyMeHTanus, HeoOXxoaumas miasi o(OopMICHHs, INpHBEICHA Ha

sektpoHHOM pecypce I'YAIT: httpsy/guap. ru/regdocs/docs/uch

1. BeimoHeHbI HE0OXOIUMBIE PACUETHI.

2 [TocTpoens! rpaduyueckie 3aBUCHMOCTH OT 33JJaHHBIX TAPAMETPOB.
3 CrenaHbl BBIBOJIBI.

4 BeImotHEeHbI KOHTPOJIBHBIC 33/IaHKS HA TEMY JIAOOPAaTOPHOU pabOTHI.

11.3. Meroauueckue ykazaHusi A OOyYalONMXCs MO MPOXOXKIECHUIO CaMOCTOSTEIHHOM
paboTsl



B Xo/1e BBITIOTHEHUSI CaMOCTOSITENTbHON PabOThI, 00YJaAIOIMIICS BHITIOIHSIET paboTy 1Mo
3a7]aHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE IperojaBarelis, Ho 0e3 ero HernocpeaCcTBEHHOro
y4acTusl.

B mporiecce BBITTOTHEHHS CaMOCTOATEIBHONW pPabOTHI, Y oOydaromerocs (GopMHPYETCs
1esnecoobpasHoe IIaHUpPOBaHUE PabOYero BpeMEeHH, KOTOpPOe MO3BOJISET UM pa3BUBaTh YMEHUs
U HaBBIKM B YCBOCHHHM W CHUCTEMATH3AIlUU MPUOOpPETaeMBbIX 3HAHWU, 00eCredrnBaeT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B IMEpPHOJ OOydeHHUs, TOMOraeT IOJIY4UTh HABBIKU IOBBIIICHUS
po(eCCHOHANIBHOTO YPOBHSI.

MeroanuecknMi ~ MaTepHallaMH,  HAIpaBIIONIMMH ~ CaMOCTOSITEJIBHYIO — paboTy
oOyJaronmxcs SBISIOTCS:

— y4eOHO-MEeTOAMYECKUI MaTepual 1o Jucuurnie; (10 8,9)

11.4. Meroauyeckre yKazaHHs JUIsi OOyJalONMXCS 10 TPOXOXKACHUIO TEKYINETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkynmii KOHTpPOJIb YCIIEBAEMOCTH MPEAYCMATPUBAET KOHTPOJIb KAauecTBAa 3HAHUM
00yJaronmxcs, OCYIIECTBIISIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OIEHUBAHUS XOJa OCBOCHUS
U CITUTLITAHBI.

1. 3anmTa 1a6OpPaTOPHBIX padboOT

2. BeimoaHeH#re TpoBepOYHOl paboThI MO TeMe J1a00paTOPHOM pabOThHI
3. pemieHue 3a/1a4 10 TeMe JIabopaTOpHON padOTHI.

4. BBITTOJTHEHWE TECTHPOBAHMUS 10 MaTepuaiam Jekuuu B cpene LMS.

J1J1st TEKyIlero KOHTPOJIS YCTIEBAEMOCTH MCIIONB3YIOTCS TECThI, MpPUBEACHHBIC B Ta0nuie 18
11.5. Meroanyeckue yka3aHus i OOy4JarOUMXCA MO MPOXOXKIECHUIO MPOMEKYTOUHOMN

aTTecTalluH.

[lpomexxyrouHnass  arrectanus  OOy4alOIMXCs  MPEIyCMaTpUBaeT  OIEHHWBaHUE
MPOMEXYTOYHBIX H OKOHYATEIBHBIX PE3yTbTaTOB O0ydeHUs 1mo mucnuiuimae. OHa BKIIOYACT B
ceos:

— nmuddepeHunpoBaHHBId 3a4eT — 23TO QopmMa OICHKH 3HAHUW, TMOTYyICHHBIX
o0yJarommmMcs PU U3YU4EHUU TUCHUTLINHBL, TOCEIIEHUH JIEKIUH, BBIMTOJIHEHUH J1a00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETUUYECKOTO MaTepuaja Ha 3a4€Te C OLEHKOM  «OTIUYHOM,
«XOPOIIIOY, «YIOBJICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

1. B TeueHue cemecTpa Ui JOMYCKa K 3a4eTy CTYACHTY HE0OXoauMo caath He MeHee 50%
nabopaTopHbIX paboT, He MeHee 50% MpakTHYecKuX padoT, BBIMOJHUTH TECTUPOBAHUS B
cpene LMS He Huxe oreHKd "ymoBIeTBOpUTENbHO". Jlamee CTyIeHT IOmycKaeTcsl K
cobeceI0BaHUIO UM UTOTOBOMY TECTUPOBAHUIO Ha 3aueTe."”

2. 3aderT BBICTABISETCSI HAa OCHOBAHWUM BBHIMIOJIHEHHBIX B TEUYEHHE CEMECTpa BCeX
1abopaToOpHBIX PabOT W HAIMMCAaHUW HWTOTOBOTO TECTHPOBAHUS WU TPOXOKICHUS
cobeceoBaHUs.

B teuenue cemectpa cTyaeHTY HeoOXoauMo ciaaTh He MeHee 50% 1abopaTopHBIX padoT, HE
meHee 50% mpaktuyeckux paboT, BHIMOIHUTH TECTHPOBAaHHS B cpeae LMS He HUKe OIeHKU
"ya0BIETBOPUTENHHO". B cilyyae HEBBITTOJHEHUU BBINICU3II0KEHHOTO, CTYACHT, MPHU YCHEIHOM
MPOXOXKJICHUN TPOMEKYTOYHOW arrecTtaniid B (QopMme »dk3ameHa/mud.3adera, HE MOXKET
MOJIYYUTh ATTECTALIMOHHYIO OLIEHKY BbILIE "XOpouo"

Cucrema OLICHOK MpH TPOBEICHUU TEKYIIETO KOHTPOISA W MPOMEKYTOYHOW arTecTaluu
OCYIIECTBJISIETCS. B COOTBETCTBUM C PYKOBOISIMM JOKyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «llonoxeHue O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH W IMPOMEKYTOUYHOM aTTeCTalllu
CTYIEHTOB U AaCIHUPAHTOB, OOYy4JalONMXCS IO OOpa30BaTeIbHBIM MPOTPAMMaM BBICIIETO
obpazoBanus B 'YAID» httpsi//docs.guap.ru/guap/2020/sto_smk-3-76.
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