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Annortanusa

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HampaBIeHUIO NOAroToBKH/ cneruansHoctn 27.03.04
«YTpaBlieHHEe B TEXHMYECKUX CHUCTEMax» HampaBJIeHHOCTH «YMpaBiieHHE U HWHQopMaTHKa B
TEXHUYECKUX cucTemMaxy. Jucuunnuna peanusyercs kageapoi «NeS».

JucuummHa HaleneHa Ha OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMITETEHIINNA :

OIIK-1 «CriocoOeH aHamM3upoBaTh 3a7a9u MPOo(HeCCHOHAIBHON JIEATETPHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK U MaTeMaTUKK»

OIIK-2 «CmocobeHn QopmynnpoBaTh 3agaud NpOo(eCcCHOHATBHON JESTETBHOCTH Ha

OCHOBE 3HAHUU, NMPOPUIBHBIX PA3eOB MaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX JTUCHUILINH
(Momymeit )»
ConepxaHue JAUCUUIJIMHBI OXBAaTbIBAET KpPYr BOIIPOCOB, CBSI3aHHBIX C O3HAKOMJIEHUEM
UCTOPUU XUMHHM, a TakKe C OCHOBHBIMH HAMpAaBICHUSIMU M TEHACHIHUSAMH Pa3BUTHUS
COBPEMEHHON XUMHH. DTa Hayka H3y4aeT MaTepuaibHbId MHUp, 3aKOHBl €ro pPa3BUTHI,
cnenu@uueckyro XUMHYecKylo GopMy ABMXKEHUsS Marepuu. B mpoiuecce u3ydeHUs XUMUU
BbIpa0aThIBACTCS] HAYYHBIM B3MVISA HAa MUp. 3HaHHUE XUMUHM HEOOXOJUMO MJIsl TIJIOJOTBOPHOM
TBOPYECKOM JIESATENbHOCTH OakanaBpa JII0OOW HaNpaBJIEHHOCTH. 3HAHME XWMHUU T1O3BOJISIET
chopMUpOBaTh COBPEMEHHOE HAy4HOE IPEJCTaBICHHE O MaTepHH, BEIIECTBE KaK OJHOM W3
BHJIOB JBHXKYIICHCS MaTePHU, MEXaHU3ME MPEBPAIICHUN XUMHYECKUX COSAUHEHUHN, CBOMCTBAX
MaTepuajoB O XMMHMUYECKUX IIpolleccax B COBPEMEHHOM TexHuke. Ilpyu u3ydeHuun Kypca XUMHU
HE00X0/IMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJIETh TEXHUKOW XMMHYECKUX PacueToB,
BbIpa0OTaTh HABBIKA CaMOCTOSITENIbHOTO BBIMOMHEHUS XUMHYECKUX OKCIEPUMEHTOB U
0000menus  ¢dakroB. lloHmManwe  3aKOHOB XMMHU TOMOXKET CTYIACHTY B pPEIICHUH
JKOJIOTUYECKUX IMpoOieM. 3HaHHME Kypca  XUMUU HEOOXOIUMO U MJs MOCIEOYHOIIETO
YCHEMHOIo U3y4eHHs CHelHaIbHbIX AUCIUIIIMH.

[IpenomaBanue AMCUUILIMHBI TPEIYyCMaTPUBAET CEAyIOIMe (OPMBI OpraHU3allud yIeOHOTO
mporiecca: JIeKI[MHU, JIabopaTOpHBIE pabOTHI, CaMOCTOsTEeNbHAs paboTa OO0yJaroIerocs,
KOHCYJIbTall U

IIporpaMMOil AMCHUIUIMHBI MPELYCMOTPEHBI CIEAYIOIME BHABI KOHTPOJS: TEKyIIMH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEXKYTOUHAs arTecTaus B Gopme auddepeHIInPOBaHHOTO 3a4eTa.
OOmast TPyI0EMKOCTh OCBOCHHUSI TUCIIUTLINHBI COCTABIISET 3 3a4€THHIX eNUHUITBI, 108 "acos.
SI3b1K OOY4YEHUS 110 AUCIUTIIIMHE «PYCCKHUII».



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB 00YUYEHUSI MO JUCHUILINHE
1.1. lenu npenoaaBaHus JUCIUTLIAHBI

Lens naHHOW NUCHUIIIMHBI — YCBOGHHE CTYJCHTaMH TEOPETHUYECKUX OCHOB OOIIEH XHUMHH,
XUMUU BAOXHEHIIMX SJIEMEHTOB M MX HEOPraHMYECKUX COEAMHEHUH, (opMupoBaHue
XUMHUYECKOTO MBIIUIEHHUS Y CTYJCHTOB, Pa3BUTHE HABBIKOB MCIIOJIb30BAHUS CBEJICHUH O (PM3HKO-
XMMUYECKHX CBOWCTBAX pa3IMUHBIX CHUCTEM [JIsi CHHTE3a COOTBETCTBYIOIIMX COEAWHEHUH,
BBIIIOJJHEHUE TEPMOJMHAMUYECKMX M KHHETHMUYECKHX pacderoB. [IpuoOpereHne HEeKoToporo
OMbITa HKCIIEPUMEHTAIbHBIX HCCIEAOBAHUN Ul pa3pabOTKM  HOBBIX METOJOB CHHTE3a H
OpUAaHUS MaTepuajaM 3aJaHHOM CTPYKTypbl, M KOoMIUIekca cBoilcTB. IlpencraBnenue
BO3MOXKHOCTH CTY/I€HTaM Pa3BUTh U MPOJIEMOHCTPUPOBATH HABBIKU B 007aCTH MHHOBAIL[MOHHBIX
TEXHOJIOTU I

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTENBHOM YacTH 00pa30BaTEIbHOM MTPOTPaMMBbI
BhICIIero obopazoBanus (nanee — OIT BO).

1.3. TlepeueHb miIaHUPYEMBIX PE3yJIbTaTOB OOY4EHHS MO JUCIHUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMHU pesyabTatamu ocBoeHus OII BO.

B pesynbrate m3ydeHHsI AUCHUIIMHBI OOydarONMiics J0JKEeH 00iajaaTh ClEAYOLMIMU
KOMITETEHLIMSIMU UJIM MX YacTsiMU. KoMIeTeHIMu 1 MHAMKATOPHI UX JOCTH)KEHUS NPUBEICHBI B
Tabmume 1.

Tabmuna 1 — [lepeueHb KOMIETEHIIMI U UHIMKATOPOB MX JOCTHIKEHUS

Kareropus (rpynna) Kon n HanmeHoBanne Kon n HaumeHoBaHUeE MHAMKATOpA
KOMITETEHIIN U KOMITETEHLIN U JOCTUKEHUSI KOMIIETEHIIUU

OIIK-1.3.1 3HaeT OCHOBHBIE ITOJOKEHHU
OIIK-1 Cniocoben i
3aKOHBI U METOJIbI €CTECTBEHHBIX HAYK U

aHAJIM3UPOBATH
— MaTeMaTHKA
e . OIIK-1.Y.1 ymeer npuMeHsTh 6a30BbIe
npodeccHoHaTbHOM
P €CTeCTBEHHOHAYJYHBIC U MaTEMATHUECKUE
OOmenpodeccuoHaabHbIE | IEATEIHPHOCTH HA
. 3HAHUS JUIS PELICHNS 3a1a4
KOMIETEHIIN U OCHOBE IOJIOKEHUH, N
JAKOHOB M METOJIOB B po(eCCHOHANBHON JIESTENbHOCTH
061ACTH OIIK-1.B.1 Bnameer HaBBIKAMH PEILICHUS
npoecCHOHANBHBIX 33/1a4 Ha OCHOBE
€CTECTBEHHBIX HAyK U
MATEMATIHKI Y| Gasosbix €CTECTBEHHOHAYYHBIX H
MaTEMAaTUYECKUX 3HAHUU
OIIK-2 Criocoben
(bopMyIHpOBaThH
3a/1a91
npodeccuoHaIbHOU

NESITeTbHOCTH Ha
OOGmenpodeccroHanbHble | OCHOBE 3HAHUI,
KOMITCTCHII U MPOQHITBHBIX
pasnenoB
MaTeMaTUUYECKUX U
€CTECTBCHHOHAYYHBIX
TUCITUTITAH
(Momyneit)

OIIK-2.3.1 3Haet npoduJIbHBIEC Pa3IeITbl
MaTEeMaTUUYECKUX U €CTECTBEHHOHAYYHBIX
TV CITUTUTIH

2. Mecro quciumumHb B cTpykType Ol
JucuumirHa MoxeT 6a3upoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yJaIOIIMHCS
NP U3Y4CHHUH CIIEIYIOMMX TUCITUTUIINH:

Marematuka. MareMaThuueckuii aHaIus.
«Dus3ukay
« Maremaruka. Teopust BEpOSTHOCTH U MAaTEMATHYECKAsl CTATUCTUKA»




- ((MaTeMaTI/IKa, AHAJIUTHYCCKasA recoOMETpUA 1 JIMHEHHAs anre6pa»;

3HaHUs, TOJYYCHHBIC TPU HM3Y4EHWH Marepuaia JaHHOW JMCIUILUIMHBI, WUMEIOT Kak
CaMOCTOSITEIIbHOE 3HAYEHUE, TaK U UCIIOJB3YIOTCS TIPU U3YYEHUHU IPYIrUX TUCIUTIINH:
—  «CrangapTuzanus»
—  «DIIEKTPOTEXHUKA»
— «MarepuanoBeneHue»
—  «DIEKTPOHUKA
—  «MexaHUKay

3. O0BeM u TPYIOEMKOCTh JAMCITUTIITUHBI
Jlanabie 00 oOmeM oObeMe MUCIUIUIMHBI, TPYAOEMKOCTH OTIEIBHBIX BHUJIOB Y4eOHOM
paboThI O NMCUUIUTHHE (M paclpeaesieHue dTOU TPYIAOEMKOCTH IO CeMecTpaM) PEICTaBICHBI B
Tabmume 2.

Tabmuma 2 — O6beM U TPYIOEMKOCTh JTACITUTIIAHBI

TpynoeMKocTs 1o
Buj yuebnoii paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocme oucyunauHbl, 3/ 108 3/108
3E/ (uac)
U3 nux yacoe npakmuueckoit n0020mMoeKu
AyoumopHnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexiuu (JI), (qac) 34 34
npakrudeckue/cemuHapckue 3ansrtus  (I13),
(gac)
naboparopHsie padotsl (JIP), (yac) 17 17
KypcoBoit mpoekt (padota) (KII, KP), (dac)
JK3aMeH, (Jac)
Camocmosamenvnasa paboma, Bcero (4ac) S7 57
Buo npomesicymounoii ammecmayuu: 3ayer,
mudd. 3auer, sk3ameH (3auer, dudd. 3au, Hudd. Hudd. 3au.
K3, **) 3au.

£33

Ilpumeuanue: kaHaumaTckuii dK3aMeH

4. ConepsxkaHue JUCITUTIITUHBI
4.1. Pacnpenenenue TpyI0€MKOCTA TUCHUIUIMHBI 1O pa3zesiaM U BUJaM 3aHATHH .
Paznensl, TeMbl AUCIUTUIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B TabIuIIE 3.

Tabnuua 3 — Pa3nensl, TeMbl TUCIUTLINHBI, UX TPYAOEMKOCTh

Pazmensl, TEMBI IUCITUTIINHEI Jlexiun {113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Pasnen 1: Beenenue B XUMHIO 2 5 7
Tema 1.1.IlousATHE BewecTBa u 1 1 1
XAMHWYECKOU PEaKI[UH, OCHOBHBIE




OTpeIeTICHUs.

Tema 1.2

CrexromMeTpuyuecKrue 3aKOHBI.

O yHIAMEHTAIIBHBIE TOHATHS U 3aKOHBI
XHUMHH.

Tema 1.3.Crioco0b! onpenenenus
KOJINYECTBA BEIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: Ctpoenue BenecTBa

10

10

Tema 2.1. OCHOBHEBIE CBEIECHUS O
CTPOCHHUU aTOMOB; KBAHTOBBIE YK CIIA.

Tema 2.2. Ileppoandeckuii 3akoH
JI.1.Menneneena.

Tema 2.3. XuMnuueckasi CBs3b, BUJIBI
XUMHUYECKOU CBSI3H.

Tema2.4. MeToJ 1 BallCHTHEIX CBS3CH,
KOBaJICHTHAs CBS3b.

Tema2.5. Metoa MoJIEKyIIpHBIX
opOuTae.

Tema2.6. HeBasieHTHBIE THUIIBI CBSI3EH :
HOHHAs CBSI3b, METAJTINYECKAS CBS3b,
BOJIOPOIHAS CBSI3b, CHJIBI BaH-nep-
Baansca.

Paznen 3:XuMuueckne CHUCTEMEIL.
OOmme 3aKOHOMEPHOCTH XUMHYECKUX
MPOIIECCOB.

14

20

Tema 3.1. DHepreTuka XMAMHUYECKUX
MPOIIECCOB, BHYTPEHHSISI SHEPIHS,
SHTAJIBIUS, SHTPOIHSL.

Tema 3.2. sneprus ['m60ca,
HanpaBJICHHOCTb XUMHWYCCKHUX
IPOLIECCOB, XUMUYECKOe U (ha3oBoOe
paBHOBECHE.




Tema 3.3. CKOpOCTbh XUMHYECKOM
peaKIu ¥ METO/Ibl €€ PeryJupOBaHMUS,
3aKOH JIeHCTBHS Macc,

Tema3.4. DHeprus akTUBaLIUU,
ypaBHeHHE AppeHnyca, npaBuio BanT-
T'odda, katamuzaTopsl u
KaTAINTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpbI, 1ucIIepCHBIE
CHCTEMBI, ClIOCOOBI BBIPAKEHU S COCTaBA
pacTBOpPOB,

Tema3.6. DyekrponuTHYECKas
JICCOLIMAIIUS, BOJHBIE PACTBOPEI
AJEKTPOJIMTOB, BOJOPOIHBIN
MOKa3aTelb, Peakinu oOMeHa,
TUAPOJIU3 COJICH.

Tema3.7. CBoiicTBa paz0aBICHHBIX
pPacTBOPOB HEIIEKTPOIUTOB, BOJHBIE
pPacTBOPHI SIEKTPOIUTOB, 3aKOH
paz6aBnenust OcTBalIbaa, 3aKOHBI
Payus.

Paznen 4. OCHOBBI 3JIEKTPOXUMUYECKUX
MPOIIECCOB.

14

Tema 4. 1.0KHCIUTEIBLHO-
BOCCTAHOBUTEIBHBIE PEAKITNHT

Tema 4.2.XuuMUYECKHE UCTOUYHUKHU
AJICKTPUYECKOTO TOKA. I'ajbBaHMYECKHE
SJIEMEHTEI.

Tema 4.3. DnexTposn3, 3aKOHBI
®dapaes.

Tema 4.4. Koppo3us u 60pb0a ¢ Hel.

Paznen 5:CBoiicTBa MpOMBIIITIEHHO-
BAXKHBIX DJIEMEHTOB M UX COECIUHEHUN

Tema 5.1. Kitaccbl XUMAYECKHUX
COCTMHEHUH, CBOMCTBA ITPOMBIIIIIEHHO
BAXKHBIX DJIEMEHTOB U UX COCIUHEHMH.




Tema 5.2. Xumnueckas 2 2
uneHTudukanus. Metozs
XAMHUYECKOIO MCCIEN0BAHMS U aHaIu3a
BEIIECTB U UX MTPEBPAIICHHIA.

Hroro B cemectpe: 34 17 o7

Hroro:

34 0 17 0 57

HpaKTI/I‘IeCKaﬂ IIOATOTOBKA  3aKIMOYaCTCd B  HCINOCPCACTBEHHOM  BBIIIOJIHECHHH

oOydalolMMHCS ~ ONpEIEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
pO(eCCUOHAIBHOM JIESATENBHOCTHIO.

4.2. ConepkaHue pa3iaesioB U TeM JIEKIIMOHHBIX 3aHATHH .
CopeprxaHue pa3/ieNoB U TeM JICKIIMOHHBIX 3aHITUN MPUBEACHO B Tabnuiie 4.
Tabnuna4 — CoxeprxaHue pasaeioB U TEM JICKIIMOHHOTO KT

Homep N
Ha3zBanue u copepkanue pa3fenoB U TEM JEKIIMOHHBIX 3aHITUH
pasznena
Paznen 1 BBenenue B XuMHIo.
Tema 1.1. IlonsiTHeE BelecTBa U XMMUYECKOM PEAaKIMH, OCHOBHBIEC IOHATUS U ONIPEIECIICHUS.
Crexuomerpuueckue 3akoHbl. DyHIaMEHTAIbHbIE MOHSATHS U 3aKOHBI XUMHU:
Tema 1.2. 3aKOH COXaHEHMs MacChl, 3aKOH IOCTOAHCTBA COCTABA BEIIECTBA, 3aKOH
KpPaTHBIX OTHOIUCHWUM, 3aKOH OOBEMHBIX OTHOLICHUH. 3akoH ABorajpo,
CJIeJICTBUS 3aKOHA ABOTAIPO.
CriocoObl ompeneneHus KOJIMYecTBa BEIIECTBA, 3aKOH 3KBHUBaJEHTOB. Pacuér
Tema 1.3. M’(MOIIIPHBIX MAacC SKBHBAJIEHTOB) ISl MPOCTBIX BEIUECTB, OKCHJOB, KUCIOT,
OCHOBaHMUM, cosieil. DaKTop HIKBUBAJIEHTHOCTH.
Paznen 2: CTpoeHue BelecTBa.
OcCHOBHBIE CBEIEHUSI O CTPOEHHUHM aToMOB; KBaHTOBO-MexaHHWYECKas MOJEIb
Tema 2.1. atoMa. OpOuTtanb, KBaHTOBBIE uncia, ypaBHeHue [lIpénunrepa, ypasuenue Jle-
Bbpoiinsa, ypaBHenue Ilnanka, npuHmun HeonpenenéHHoctu ['eilizenoOepra.
DJIeKTpOHHO-Tpadudeckre GopMyIIbl.
[lepnonnueckuii 3akoH [[.M.MenneneeBa, cBsa3p I1.C. co crpoenmeM aroma.
T [lepuoapl, rpymnmnsl, AUaroHajgbHas 3aBUCUMOCTb. 3aKOHOMEpPHbBIE H3MEHEHMUS
evia 2.2. CBOMCTB 2JIEMEHTOB M coelMHeHUH (9(PeKTUBHBIN paguyc, SHEPIUU HOHU3AIUU
U CPOJCTBA K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTB).
XuMHu4YecKass CBs3b, BHJBl XUMHUUYECKOH CBs3H. B0o30yxa€HHOE W HOpPMaIbHOE
Tema 2.3. COCTOsHME  aroma. [uOpuau3anus dSJIEKTpOHHBIX  oOsakoB.  CrocoObl
IIEPEKPhIBAHUSI  DJIEKTPOHHBIX OOJAaKOB, CHUIMa- IIU-JIEJIbTa-IEPEKPhIBAHUSL.
[IpocTpaHCcTBEHHAs CTPYKTYpa MOJIEKYI.
Tena 2.4. Meton BaleHTHBIX CBsi3ed, cmoco0 oOpa3oBaHMS KOBAJEHTHOH CBS3U METOJ
Jlonntona u 'elitiiepa. [1osIpHOCTB CBSI3U CBOMCTBA KOBAJICHTHOW CBSI3H.
Tena 2.5 Meton monekynsipabix opbutaneit. Ilopsmox u sHeprus cBsizu. CBs3bIBaloNMe
e U Pa3pBIXJISIONE OpOUTANIH.
HeBanentHble THUMBI CBs3EH: MOHHAS CBSI3b, METAJUIMUECKAs CBSA3b, BOJOPOAHAS
Tema 2.6 CBs3b, cUIbl Ban-nep-Baanbca. KoMiiexkcuslie coequnenns. Poiab KOMILIEKCHBIX
COCIMHEHUW B MPUPOAE M TEXHUKE. Teopus KpUCTALIMYECKOIO IIOJIS.
KoH1ieHCupOoBaHHOE COCTOSIHYME BELEeCTBA. TBEpAbIE BEIIECTBA.
Pasnen 3 Xumuueckue cucreMbl. O01me 3aKOHOMEPHOCTH XUMUYECKUX MTPOIECCOB.
Tema 3.1. DHepreTuka XMMHYECKUX MPOIECCOB, BHYTPEHHSISI SHEPrHsi, TENIOBOH d(dexr




Howmep
paznena

Hazsanue n COACPIKAHUEC PA3ACIIOB U TEM JICKIIHMOHHBIX 3aHATHH

XAMHYECKUX peakuuit, 1-u, 2-i, 3-i 3aKOHBI TEPMOAMHAMUKH, DHTPOIHS, KaK
(YHKIUS COCTOSHUS, YHTAIBINS. XUMUYESCKAH TTOTCHITHAIL.

Tema 3.2.

sHeprus ['mOOca, HamNpaBICHHOCTh XMMHYECKMX IIPOIECCOB, XUMHUYECKOE H
(ha3oBOE paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON PEAKLIMU U METOABI €€ PETYIUPOBaHUs, 3aKOH IEHCTBUS
Macc. YpaBHeHue ['ynpOepra m Baare. MoinekynapHOCTh peakuuu, MOPSAOK
peakuuu. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM pPEaKIUU OT KOHLIEHTPALMH.
Koncranrta ckopoctu pr3HUecKuii CMBICIL.

Tema 3.4

DOHeprusi  akTMBalUMM, YypaBHeHHe AppeHuyca, npaBuiio Baut-I'odda,
KaTaJau3aTopbl U KaTAIUTHYECKHE CUCTEeMbl. OCHOBHOM MOCTYJIAT XUMHYECKOU
KWUHETUKU, KUHETUYECKOE ypaBHEHHME. BimsHHe TeMieparypbl Ha CKOpPOCTb
XMMUYECKOM peakuuu, ypaBHeHUe AppeHuyca. MexaHU3M MPOTEKAHUS
KaTAJIMTUYECKUX peakuuil. Xumudeckoe papHosecue npuHuun Jle-Ilarense.

Tema 3.5

PacTBOpBI, mUICTIEpCHBIE CHUCTEMBI, CIIOCOOBI BBIPAKEHHSI COCTaBa PacTBOPOB.
Tepmoanunamuyeckue XapaKTepUCTUKU npoiecca oOpa3oBaHus
pPacTBOpPOB.CUJIbHBIE M CHAOble SJEKTPOIUTHI, HOHHBIE PAaBHOBECHUS B BOJHBIX
pacTBOpax, MPoM3BeIeHUE PACTBOPHMOCTH

Tema 3.6

DNeKTpoNUTHYECKasl  AUCCOIUAIINS, BOJHBIE PACTBOPHI  SJEKTPOJIUTOB,
BOJIOPOJIHBIN TTOKA3aTelb, PEaKIHN OOMEHA, THAPOJIU3 COJICH.

Tema 3.7

CroiicTBa pa30aBJIEHHBIX PACTBOPOB  HEIJEKTPOJIUTOB, KoauraruBHbIC
CBOMcTBa  pacTBOpoB, 3akoHbl Payma. Kpuockomuss  DOymianockomnus.
OcMmotuueckoe napyieHue. 3akoH ['enpu. M3oTonnueckuilt ko3ppuirenr.

Paznen 4.

OCHOBHI OJICKTPOXUMHYCCKUX ITPOLECCOB.

Tema 4.1.

OKHUCIINTENbHO-BOCCTAHOBUTENILHBIE PEAKII U, HIEKTPOHHBIN Oananc, MospHbie
MacChl YKBUBAJICHTOB OKHCJIMTEIS M BOCCTAHOBUTEIIS.

Tema 4.2.

XUMUYECKHE HCTOUYHUKHU DJIEKTPUUYECKOTO TOKAa. [‘aJlbBAHMYECKUE DIIEMEHTHI,
CTaHJAPTHBIE DJIEKTPOJIHBIC IIOTEHIMANbl. J[BOMHOW DIIEKTPUYECKUHN CIIOH.
VYpaBuenne Hepucrta. PaBHOBECHBIN.3JIEKTpOAHBIA moTeHUHan. CTaHgapTHBIN
BOJIOPOJHBIN JJIEKTPOJ,.

Tema 4.3.

Onexrponus, 3akoHbl Papanes KaToguble U aHOAHBIE MPOLIECCHI PACTBOPOB U
pacIIaBoB 3JEKTPOIUTOB.

Tema 4.4

Koppo3sus u 60psda ¢ Heii. YpaBHEHUS KOPPO3UHHBIX ITPOLIECCOB € KHCIOPOTHON
1 BOJIOpOAHOM nenomspu3anueii. CriocoObl 3alMThl OT KOPPO3UH — XUMHUYECKHUE,
JJIEKTPOXUMUUYECKHE  (METAJTIMYECKUE-  KATOAHBIE, AHOJHBIE  ITOKPBITHSA).
JlernpoBaHue METaIOB.

Pazgnen 5.

CBolicTBa IIPOMBIINUICHHO BaXXHBbIX 3JICMCHTOB M HX COCI[HHGHHIZ.HOJ'IY‘IGHHG
METaJJIOB. MeTalIn4eCcKue CIIJIaBbl M KOMIIO3UTEIL.

Tema 5.1.

Kiacchl XUMHYECKUX COCAMHECHHI, CBOWCTBA MPOMBIIIUIEHHO BAXKHBIX 3JICMEHTOB
U ux coequHeHui Komnosuimonnsle Marepraibl. Kepmerbl. XuMus METaIOB
(AlFe, Sn,Pb,M0) Xumus nemeramion: C,SI,S , ¢ymiepen, kapoun. Tormua
(TBEpmOE, KHIKOE, TA30BOE), CMa30YHbIC MaTepPHAalIbl, MOTOPHBIEC Maca.

Tema 5.2.

Xumuueckas uIeHTUpuKanus. MeToIbl XMMUYECKOTO MCCIIEAOBAaHUS U aHaN3a
BEIIECTB M UX IpeBpameHUil. KaueCcTBEHHBI M KOJIMYECTBEHHBIM aHaIU3.
(I'paBuMeTpuyeckuii, TUTPUMETPUUYECKUM, KOMIIEKCOHOMETPUUYECKUH METO/IbI
aHaJn3a).




4.3. Tlpakrrueckue (CEMUHAPCKHE) 3aHATHS

Templ MPaKTHYCCKUX 3aHATUH U UX TPYAOCMKOCTb IIPUBCIACHBI B Ta6J'II/II_IC 5.

Tabnuua 5 — [lpaktuyeckue 3aHATHUS U UX TPYLOEMKOCTb

N3 Hux No
No | Tewmsl npaktuueckux | @oOpMbI IpakTHYECKUX | TpydoeMKOCTh, |MPaKTUYECKOH | pasaena
/11 3aHATHHI 3aHATHI (uac) MOATOTOBKH, | IUCIIMII
(gac) JIUHBI
Y4eOHBIM IIaHOM HE TIPEIYCMOTPEHO
|
Bcero
4.4. JlabopaTopHBbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPUBEIACHBI B Ta0nuIie 6.
Tabnuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTh
N3 Hux No
Ne HaumenoBanue nmabopaTopHbIX paboT TpyntoeMKOCTE, | MPAKTHHECKOH | paszeia
/11 (gac) MOATOTOBKU, | IHMCIIMII
(gac) JIUHBI
Cemectpl
1 CTexuoMEeTpUUYECKUE 3aKOHBI. 2 1 1
dyHIaMEHTATBHBIC TTOHATHS M 3aKOHBI
xuMuu. CriocoObl onpesieNieHnst KOJIn4ecTBa
BEIIECTBA.
2 | Onpenenenne M’ skBHBajeHTa METAJLIA. 3 2 1
Onpenenenue TerioBoro 3¢dekra peaxuu 4 2 3
3 | HeliTpasm3anuu.
4 N3mepeHune u pacyeT 3JeKTPOTHBIX 4 2 4
noTeHIuaioB meramioB u DJ[C
TaJIbBAaHWYCCKUX JICMCHTOB.
5 | XuMuueckas u ANEKTPOXUMHUYECKAS 4 2 4
KOppo3Hus, HccnenoBanne KOpPO3UH
METAJJIOB U OlpeAesieHue HHIMOUTOPHOTO
a¢dexra
Bcero 17 9

4.5. KypcoBoe nmpoekTupoBaHue/ BHIOJIHEHUE KypCOBOH PabOTHI

VY4eOHBIM MJIaHOM HE NMPETYCMOTPEHO

4.6. CamocrostenbHas paboTa 00yJaroImXcs

Bunier camocTosTenbHOM paboTH U €€ TPYA0EMKOCTh TTPUBEICHBI B Ta0IUIIE /.

Tabnuua 7 — Buasl camocTosTenbHON pabOThI U €€ TPYIOEMKOCTh

Bun camocTosTenbHON paboThI Bcero, uac| Cewmectp 1, yac
1 2 3
Wzyuenue Teopernueckoro marepuaa
32 32
mucuurinasl (TO)
PacuerHo-rpaduueckue 3aganus (PI3) 2 2
ITogroroBka K TEKymieMy KOHTPOJIIO 7 7




ycrieaemoctH (TKY)

Homamnmee 3amanue (/13) 10 10

[ToaroToBka k mpomexyrounoii arrecranuu (I1A) 6 6
Bcero: 57 57

5. Tlepedenn yaeOHO-METOIMUECKOTO OOECTICUEHUS

JUISL CAMOCTOSATENIEHOM paboThl 00yJaroUMXcs MO JUCHUIUIMHE (MOIYIIO)
Y4eOHo-MeToANYEeCKuEe MaTephalibl Jii CaMOCTOSTENbHOM paboThl OOYydarOUMXCS YyKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYATHBIX U DJIEKTPOHHBIX YICOHBIX M3IAHUI

[lepedeHb mevyaTHBIX U JIEKTPOHHBIX YYEOHBIX M3/1aHUI MpHUBeeH B Tabnuie 8.
Tabnuna 8— [lepedeHp neyaTHbBIX U AIEKTPOHHBIX YUEOHBIX M3TaHUN

KomnuectBo
HK3EMILUISIPOB B
Mudp/ URL amgpec bubnuorpadudeckas ccruika 61/1211[)1/;?\:51(6
AIEKTPOHHBIX
SK3EMILISIPOB)
https//urait.ru/bcod | Iunxa, H. JI. Obmias xumust B 2 T.: Y4eOHUK T BY30B /
e/512502 H. JI. 'nmunka ; mox penakiueii B. A. ITonkosa,
A. B. babkoBa. — 20-e u3n., nepepad. u gon. — Mocksa :
UsparensctBo HOpaiit, 2023. — 353 ¢. — (BrbIciee
obpaszoBanue). — ISBN 978-5-9916-9353-0
Xumust. OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI, CTPOEHHE
BEIIIECTBA, TEPMOJMHAMUKA, KHHETHKA, PACTBOPHI,
I .. AEKTPOXUMHUS: [DIEKTPOHHBIN pecypc] : yueOHOe
httpj/llb'iiiZISEt'rUIj irb nocobue/ T. E. Kpeinosa, T. . ®omuuesa ; C.-Iletepo.
rOC. YH-T a3POKOCM. MPUOOPOCTPOCHHUSL. - DIEKTPOH.
TekcToBble AaH. - Cankr-IlerepOypr : M3n-so ['YAIL
2020. - 148 c.
Xumus. Kiaccbl HEOpraHUYEeCKUX COeTMHEHUN: yue0. 15
nocobue/ T. E. Kpeutoa. — CII6.: 'YAII, 2024. — 44 c.
] . OOmas 1 Heoprauuwdeckass XuMus : B 2 T. T. 1 : 3akoHBI 1
22; Sléggggllﬂgﬁgrlg/ KOHIIETINH : ydeOHOe rmocobue / moj pen. akanemuka PAH
—425379#~ text=htt A. 1O. [luBanze. - 2-e u3a. - Mocksa : JIabopaTopust
%3 A /pilotL Z.ru/fil sHanuii, 2022. - 495 c. - (YueOHUK I BBICIIEH ILVIKOHLI). -
es/10512/ ISBN 978-5-93208-576-9. - Tekct : anmexTpoHHBINA. - URL:
— https://znanium.com/catalog/product/1984044
Heopranndeckast xumus: YueOHOE MocoOue Jisi BY30B
https//urait.ru/bcode | I'enbdman M. U., FOctparos B. I1.U3narenscteo "Jlans"
/432806 3-eusn...crep., 2025 — 528c.
7. IlepeyeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
nH(pOpMamOHHO-TEIEKOMMYHUKAITMOHHOH ceTn «HTepHEeT»
Ilepeuenp 3JICKTPOHHBIX o0Opa3oBaTeIbHbIX pecypcoB WHPOPMAITMOHHO-
TEJICKOMMYHUKAITUOHHON cetu «/HTepHET», HEOOXOAWMBIX M OCBOCHHS JWCHHILIMHBI

npuBeaeH B Tadmuie 9.

Tabmuna 9 — IlepeyeHb SJEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB HMHGPOPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTH «HTepHEeT»


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/

URL anpec HaumenoBanue

http//www. xumuk. ru/ CaliT 0 XuMUu
http/Aww. hemi.nsu.ru OCHOBBI XUMUH:
00pazoBaTenbHbIN

caiT s CTYACHTOB

8. Ilepeuenn MH(MOPMAITMOHHBIX TEXHOJIOTHHA
8.1. [lepeyeHb TPOTPAMMHOTO OOECIEUYEHHUs, HUCIOJIB3YEeMOTO IMPH OCYIICCTBICHUH
00pa3oBaTENBHOIO MpoLecca MO TUCIUIIIMHE.
[lepeuenp UCIOIBL3YEMOTO MPOrPAMMHOTO OOeCTieYeHUs MpecTaBiieH B Tabmuie 10.

Tabmauna 10— Ilepeyenb mporpaMMHOro obecredeHus

No i/t HaumenoBauue

He npenycmorpeno

8.2. Ilepeuenn HHPOPMAITMOHHO-CITPABOYHBIX CHCTEM, U CTIOJIb3YeMbIX npu
OCYIIECTBJIICHHHU 00pa30BaTEIbHOIO MpoIlecca Mo AUCIUIIINHE

[lepeuenb wHcHoONB3yeMbIX HMHGOPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTaBICH B
Tabimuue 11.

Tabnuna 11— Ilepeyens nHEGOPMAIIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TEeXHHYECKast Oa3a
CoctaB  MaTepHalbHO-TCXHUYECKOM  0a3bl, HEOOXOJUMON U1  OCYIICCTBJICHUS
o0pa3oBaTenpHOTO Mpollecca Mo JUCIUILTHHE, MPEJCTaBlIeH B Tabnuiel 2.
Tabymma 12 — CocTaB MaTepuabHO-TEXHUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHON yacTu Homep aynuropun
n/m MaTepUaTbHO-TEXHHIECKOW 0a3bl (pu HEOOXOAUMOCTH )
1 | JlekumoHHas ayiuTOpHUsl C UCIOJIb30BAHUEM I'acremno 15
JIEMOHCTPALIMOHHBIX TA0IUIL U cxeM, [leproanyeckoil cucTeMsl 32-01

xumuueckux deMeHToB .M. MenneneeBa, o0pasion
MHHCPAJIOB, MOJI@J'IGf/i IMPOCTPAaHCTBCHHLBIX PCIICTOK.

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

SKBUBAJICHTA METAJIJIA, U3MEPEHUS DJIEKTPOIHBIX ITIOTEHIIUAJIOB,
CKOPOCTH KOPPO3HH- METAJLIOB - MUJUIMBOJIBTMETPHI;
aHAIMTHYECKUE U AJIEKTPOHHBIE BeChl; JabopaTopHbie pH-
METpPBI, HEHTPU(DYTU U KATOPUMETD.

10. Ouenounble CpeACTBa IS IPOBEICHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CocTaB OIIGHOYHBIX CPEACTBIJIS IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallMu
oOyJaronmxcs Mo JUCIUILIMHE MpUBeAeH B Tabnuie 13.
Tabmmma 13 — CocTaB OIIEHOYHBIX CPEJICTB TSI TPOBEACHHUS IIPOMEKYTOUHON aTTeCTAIlUH

| BI/I,Z[ HpOMe)KYTOqHOﬁ aTTeCTalluu | HepequL OICHOYHLIX CPCACTB




HuddepeHninpoBanHbIi 3a4ET CHrcoK BOIIPOCOB;
Tectrl;

10.2. B kauecTBe KpUTEpUEB OICGHKH YypOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETeHIINI 00yJaonmMuUcs TpUMEHseTcs S-OaibHas IIKana OIEeHKH C(HOPMHUPOBAHHOCTU
KOMITETEHIINH, KOTOpasi mpuBejaeHa B Tabnuie 14. B Tedenune cemectpa MOXKET MCIOJIb30BATHCS
100-6amnpHas  mKana ~— MOAYIbHO-PEMTHHIOBOM  CHCTEMbl ~ YHUBEpPCHTETa,  IpaBHIIa
MCIIOJIB30BAHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
['VAIL

Tabnuua 14 —Kpurtepuu onieHKH ypoBHS CHOPMHUPOBAHHOCTH KOMIIETEHIIUH

Og_emgw XapakreprcTika CQOpPMUPOBAHHBIX KOMITETEHIIUI
— oOyyaronmiics TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAaMMHBIN
MarepHal;
— YBEpEHHO, JIOTUYHO, TIOCIEJOBATEIBHO U TPAMOTHO €r0 M3JIaraer;
OTIHOD — ONHMpAsCh HA 3HAHHS OCHOBHOH H JONMONHHUTEILHON JIHTEPATypHL,
GETICHOY TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHUS C TPAKTUIECKON
JeSITEIbHOCTHIO HAITPaBJICHUS,
— yMeno 00OCHOBBIBAET M apTYMEHTHPYET BBIJBUTAEMbIC HM UJIEH;
— JIeJIaeT BRIBOJBI M 00OOILEHHS;
— cBOOOJTHO BJIAJICET CUCTEMOM CIleUaTn3UPOBAHHBIX MOHSITHMN.
— o0yuaronmiics TBepA0 YCBOMJI IPOTPaMMHBIA MaTepual, FpaMOTHO U
[0 CYIIECTBY U3JaraeT ero, OMNupasch Ha 3HAHUS OCHOBHOMU
JUTEPaTypHI;
«@opoIo» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; §
GATICHON — YBSI3BIBAET YCBOCHHBIE 3HAaHUS C MPAKTUYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIE ITOJOXKEHMUS,
— JleNaeT BBIBOJIBI M 0000IIECHUS;
— BJIaJIe€T CUCTEMOMN CHEeIMAIN3UPOBAHHBIX TOHATUHN.
— 00y4aroUMNCsl YCBOUJ TOJIBKO OCHOBHOM MPOIPaMMHBIM MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, OMHUpasichb Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTypHI;
CIOBETROPHTETEE0Y | JOITYCKAaeT HECYIIECTBCHHBIC OMMOKH W HETOYHOCTH; }
GATICHOY — MCIBITHIBAET 3aTPYJHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HAHUU
HaIpaBJICHUS;
— cn1a0o0 apryMeHTUpYeT HaydHbIE MOJOXKEHMUS,
— 3aTpynHseTcs B GOpMyIHpPOBaHUH BBIBOJIOB U 000OLICHUIA;
— YAaCTUYHO BJIQJICET CUCTEMO CIIeMaTN3UPOBAHHBIX TOHATUHN.
— oOyyaronmics HE YCBOWJ 3HAUUTENBHOM YacTH IPOTPaMMHOTO
Marepuana,
— JIOIYCKAaeT  CYHICCTBEHHBIE  OMMOKM W HETOYHOCTH  IpH
(HEYIOBJIETBOPH TEJTBHOY )
e SATTCHOR paccMOTpEeHUH Npo0IsIeM B KOHKPETHOM HaIPaBJICHUU; 5
— MCTIBITHIBAET TPYAHOCTH B MPAKTUUECKOM IPUMEHEHUH 3HAHUH;
— HE MOKET apryMEHTHUPOBATh HAay4HbIE MTOJ0XKEHHUS;
— He GpopMynHUpyeT BHIBOAOB U 00OOILCHUI.

10.3. TumoBbIe KOHTPOJIBHBIC 3a/TaHUS WIIM WHBIC MaTCPUAITHI.
Bomnpocs! (3agaun) s 9K3aMeHa NpeacTaBieHbl B Tadnuie 15.

Tabnuna 15 — Borpock! (3amayun) 11t SK3aMeHa

Kon

Ne i/m [lepeuens BompocoB (3ama4) Ajs IK3aMeHa
WHIKaTopa

Y4yeOHBIM MJIAHOM HE IPETYCMOTPEHO




Tabnuua 16 — Bonpocs! (3agaun) mist 3auera / nudd. 3agera

Bonpocs! (3amaun) s 3auera / mudpp. 3auera mpencraBiieHbl B Tabauie 16.

No mi/mt

[lepeuensp BompocoB (3amay) myist 3adera / qudx. 3auera

Kon
WHAWKaTOpa

1.

CdopmynupyiiTe OCHOBHBIE MOJOKCHUS KBAHTOBOW MEXaHHUKH:

1. 3anuunmrte ypaBHenuwe Ilmanka, maiiTe OOBSICHEHWE TOHSITHIO
KBaHTOBAsl SHEPIUS

a. /laliTe XapaKTepUCTUKY U OINIPEIEICHUE TIOHATUIO KOPITYCKYIISIPHO-
BOJIHOBOW JTyaJIi3M

0. Banunmrte YpaBHenue J[le-Bbpoiins, IafTe MOHATHE IJIUHBI
BoJIHBI Jle-bpos.

2.3anunmre MaTEMaTHYECKOE COOTHOIIIEHNE [Tpunnuna
HeonpeaeneHHocTu ['elizenbepra, (u3nyecKuil CMBbICI .

OIIK-1.3.1

ChopmynupyiiTe ompenesleHue TMOHSTUS «aTOM», aTOMHOE SIpo,
JIaiTe OmpelelieHue, YKaKUTE Ha COCTaB aTOMHBIX SIEp.
CdopmynupyiiTe omnpenencHue U NOHSITHE BOTHOBON (QDyHKIIHH.

OIIK-1.3.1

3anunmrte YpaBHenue Illpegunrepa nns  atroma  Bomopona.
Cdopmynupyiite MOHATHE BOJMHOBOW  (QyHkiuu, Jlaiite
ornpenenenne KBaHTOBBIM uymcnam, HX (U3UUECKUN CMBICIL.
[IpuBenute NPUMEPHI  3aIOJTHEHUSA aTOMHBIX OpOHTaNIEH
3JIEKTpOHaMHM, paute noHsatus llpunununy 3anpera [laynu, [IpaBuny
Xynja, npasuiny KinedkoBckoro.

OIIK-1.3.1

Chopmynupyiite mnonsthe llepuogudeckoll CHCTEMBI 3JIEMEHTOB.
Hanrte omnpenenenue llepuomumyeckoMy 3akoHy MeHneneesa, u
chopMyHpyiTe COBpeMEHHOEe onpeneneHue Illepuoanyeckoro
3akoHa. /Jlaiite ompenenenue rtpynmbl, nepuoga B I[IC. Jlaiite
O0OBCHEHHE TaKUM MOHSATHSM, KaK aHAJOTH, B 4€M 3aKII0YaeTcs C
CYTb 9TOM 3aKOHOMEPHOCTH.

OIIK-1.3.1.

CopmynupyiiTe M naifte omnpenereHHe TakKUM MOHSATHUSM, Kak
paadyc aToMOB M HOHOB, SHEPIMHM  HOHU3ALMH, CPOACTBO K
JJIEKTPOHY, 3JEKTPOOTPULIATENBHOCTb, OKUCITUTENBHO-
BOCCTAaHOBUTEJIbHASI  CIIOCOOHOCTb. [IpuBegute npumMepsl U
OOBACHUTE 3aKOHOMEPHOCTh HM3MEHEHHsS CBOWCTB I10 IEPUOAY H IO

rpynrne.

OIIK-1.3.1

ChopmynupyiiTe MOHATHE XUMUUYECKON CBsi3U. Ha3oBUTE OCHOBHBIE
XapaKTEePUCTUKU X.C. Onunmre KBaHTOBO-MEXaHHUYECKIE
IIPEACTaBIEHUS O NPUPOJE XMMUUYECKOM CBs3HU, Teopus I'elitnepa n
JlonnoHa, paiite moHATHE OOpA30BAHMS JABYXaTOMHOH MOJICKYJIBI.
JlaiiTe oObsiCHEHHE METOAY BaJCHTHBIX CBs3eH, ykaxkute Tunbl XC.
IlpuBeaute npumepsl. KoBaneHTHas CBsA3b, JaTh OIPENEICHMUE,
IIPUBECTU ITPUMEPBI.

OIIK-1.3.1

ChopmynmupyiTe TOHATHE XUMUYECKON CBs3M. HeBaleHTHBIE THITBI
XUMUYECKON CBSI3M: METAJUIMYECKas, JaNTe ONpENENeHHE TaKou
CBS3M M  OOBSICHUTE MEXaHW3M O0Opa30BaHUsI ITOW XUMHUYECKOU
CBSI3H.

OIIK-1.3.1

JlaiiTe omnpeneincHue YHUBEPCAIBHOMY KBAaHTOBO-XUMHYECKOMY
MeToqy  omucaHus — xumuuecko  cBmu  (MMO)  mertony
MonekynsapHbeix opoutaneit wiun (JIKAO), npuBeaute npumepsl u
OIIPEJIENINTE NOPSAIOK CBSI3H, MAaTHUTHbBIE CBOIMCTBA.

OIIK-1.B.1

ChopmynupyiTe TOHSATHE TUOPHAM3AIMK ATOMHBIX OpOHWTAJEH.
[lepeuncnute Buapl TuOpuan3anuii. JlaiiTe onpeneneHne MOHATHS O
NOJSIPHOCTH  MoJieKyl. IlpuBenure npumepbl MOJNAPHOM W

OIIK-1.B.1




HEMOJISIPHON MOJIEKYJIbI.

10

ChopmynupyiiTe  ompelneneHue  paguoakTUBHOCTH. HaszoBute
Ba)XHEHIIME CBOWCTBA PAJMOAKTUBHOIO H3IydeHHs. o -,B- , v

W3IIy4EHHUSI. [Haiite onpeneraeHue OCHOBHOTO 3aKOHa
panmoaktuBHOTO pacnana. [aiite omnpenenenue Koncranrte pacnana

(1)

OIIK-1.V.1

11.

Chopmynupyiite moHsTHe XUMHUUYECKOW TepMmoAawHamuku. Jlaiite
ompeneseHUe TOJHOM SHEPIUM CHUCTEMBbI, €€ (U3UYECKHN CMBICII,
chopMynupyiiTe TEpBBIA 3aKOH TEPMOJWHAMUKH. HaMHUIIMTe
yYpaBHEHHUE MEPBOT0 3aKOHA TEPMOJIMHAMUKH.

OIIK-1.B.1

12.

ChopmynupyiiTe TOHATHE XHMHUYECKOM TepMoauHaMuku. JlaiiTe
OIIpe/ieNieHNEe CBSI3AHHOM HHEPIUU CHCTEMbI, €€ (M3NYECKUN CMBICI,
copMyaHpyHTE  BTOPOW  3aKOH TEPMOJMHAMHUKH, HAIHUIIATE
YpaBHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKU.

OIIK-1.B.1

13.

ChopmynupyiiTe moHsTHE XUMUYECKOH TepMoauHamuku. [laiite
ompenenaeHue cBobogHoOW IHepruu ['mO6ca e€ uznueckuii CMBICI,
HanmuImTe ypaBHeHHe [nO0Oca, ykaXuTe KpUTEpPHH MPOTEKaHUS
peaknuii. 3amUIMTE YACTHYIO TPOU3BOJHYIO  YIUTBHIBAIOIIYIO
3aBUCHUMOCTDH dHepruu ['mbOca oT coctaBa cucreMsl. [laliTe moHsATHE
XUMUYECKOTO MOTEHIMAIA.

OIIK-1.B.1

14

ChopmynupyiiTe TIOHATHE XAMUYECKOM KuHeTuku. Jlanrte
ONpeJieNiecHHe OCHOBHOTO TMOCTyJaTa XUMHYECKOM KUHETHKH.
CdopmynupyiiTe MOHSITHE MOJCKYISIPHOCTH pPEaKIUU U TOPSIKa
peaxuuu. [lepeuncnute QakTopbl BIMSIONME HA CKOPOCTh
XMMHYECKOM peakuuu. YpaBHeHUE AppeHuyca, ypaBHeHue BaHT-

Todda.

OIIK-1.V.1

15.

ChopmynupyiiTe TOHATHE  pacTBopa. Ha3oBute  OCHOBHBIE
XapaKTEePUCTUKU pacTBopa. JlaiiTe MOHSITHE O CIOCOOaX BBIPAKEHHS
KOHI[EHTPAIIMi PaCTBOPOB, KAKW€ BHJIBI KOHI[CHTPAIIHHA CYIICCTBYIOT.
Hamummre dgopmynsr s ux pacaéra (M, N, Cm, T, , ©)

OIIK-1.B.1

16

CopmynupyiiTe onpeneneHue MOHATHS «KOJUTUTATUBHBIE CBOWCTBA
pacTBOpoB». JlaliTe onmpeneneHue TakUM IMOHATHAM, Kak AUQdy3us,
ocMoc, ocMoTuueckoe naBieHue. ChopmynupyidTe 3akoH Bant-
l'opba m 3akoHbl Payms. VkakuTe 3aBHCHMOCTH TEMIIEpATyphI
KPUCTAJUIM3ALMY U KUTIEHHS OT KOHIICHTPAllMK PacTBOpA.

OIIK-1.3.1

17

ChopmynupyiiTe MOHSITHE 30HHONH TEOPHUU KPUCTAIIIOB, JaiTe
ONpeNeNieHue  pealbHbIX KpucTALIOB. JlaiiTe  ompezneneHue
HECTEOXMMETPUUYECKUX COCAMHEHUI WM COCAUHEHUIN EePEMEHHOrO
COCTaBa, MPUBEIUTE MPUMEPHI KPUCTAILIOB IEPEMEHHOTO COCTaBa

OIIK-1.3.1

18.

CdopmynupyiiTe moHsTHE pacTBopa. JlaliTe ompeneneHue CoCcTaBy
pactBopa. Kakue arperatHble COCTOSIHMS pacTBOpoB Bbl 3Haere
XKunkue pacrBopsl. Jlaiite ompeneneHue W (pU3MYECKHI CMBICI
TaKoro SIBJICHUs, KaK, dJIEKTPOJIUTHYECKAsS JUCCOLUALNS PACTBOPOB.
IIpuBeauTe NpuMepBI.

OIIK-2.3.1

19

ChopmynupyiiTe TMOHSATHE  DBJCKTPOIUTA, JaWTe OMNpeaeicHUue
CWJIBHOTO M cyiaboro sjexrponuta. JlaiiTe onpeneneHue CTENEHU
muccounanuu. llpuennre npumepsl. 3anuimTe 3aKoHbI Paymst s
3JIEKTPOJIUTOB, U30TOHUYECKU I KOA(PUITMEHT, PU3nYECKUl CMBICIL.

OIIK-2.3.1

20.

ChopmynupyiiTe moHsTHE.  BOAOPOAHBIM ToOKa3arenb.  JlaiiTe
ompeneseHne HOHHOTO MPOM3BEACHUs BOJbl. Hanmunmre ypaBHeHME
JUTs pacdy€Ta BOJOPOJHOTO MOKa3aTeJsl.

OIIK-2.3.1

21.

ChopmynupyiiTe  ompenereHue TakuxX MNOHATHH Kak: [maponus

OIIK-2.3.1




cojieil, MOHHO-OOMEHHbIE PEaKIUH, MEePEUNCIUTE BUJIbI THAPOIIN3A,
npuBenuTe TpuUMepbl (Tpu Tuma ruaponusa). Ompenenutre pH-
pacTBOpPOB I'MJIPOJIN3a, JalTe ONpenereHe COBMECTHOIO THIPOJIN3a,
MPUBEINTE TPUMEPHI.

22. Cdopmynupyiite monsitue mnpousBeneHus pactsopumoctu. [aiite | OIIK-2.3.1
olpeneNieHne  mporecca pacTtBopeHus.  Jlaiite  ompeneneHue
HACBIIIEHHBIX ~ pacTBOpoB. Jlaiite ompenencHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIUYMCICHHUE PACTBOPUMOCTH B MOJIB/JI, T/,

23. ChopmynupyiiTe TOHSATHE OxucnutenbHo-BoccTaHOBUTENBHBIX | OITK-1.VY.1

npoueccoB.  JlaliTe oOnpenesieHue OKUCIUTENb, BOCCTAHOBUTEIID,
MIPUBEIUTE NIPUMEPBl U YKAKUTE, B KAKUX CIydasX MOXKET OJUH U
TOT JK€ DJIEMEHT BBICTYNaThb KaK OKHUCIUTENb HJIM KAk
BOCCTaHOBUTEIID.

24. Chopmynupyiite mnoHatue <«OnekrpoaHbiii noreHuunam». [aiite | OIIK-1.V.1
onpeneneHne M (U3MYECKUH CMBICT JIBOHHOIO  3JEKTPUUYECKOIO
CJ104. OOBSICHUTE SABJICHHUS CKAuKa IIOTCHII M aJIa. Hammunmre
ypaBHeHue HepHcra.

25 CdopmynupyiiTe ToOHSTHE TalbBaHWYECKOTO dJeMeHTa, naiite | OIIK-1.V.1
OIIpEJICNICHNE TOHSATUS <QIIEKTPOA» B JJIEKTPOXUMHUM, HANMILUTE
ypaBHeHue HepHcra, ykaxuTe, Kakue MpOLECChl MPOTEKA0T Ha
KaToje, a Kakue Ha aHoje. 3alUIMTE TOKOOOPA3yIOLIyl0 pPEaKIUIo
JUIs  TaJbBAaHUYECKOTO JJEMEHTa M CXeMy TIaJbBaHHUYECKOIO
aneMeHTa.  JlaiiTe onpezneneHue 3IEKTPOIUTHYECKOIO KIIKOYa, €ro
(u3HYECKU CMBICIL

26 ChopmynupyiiTe MOHSTHE 3JIEKTPOJIM3a paciuiaBoB M pacTtBopos, | OIIK-1.V.1
JaiiTe ompelesieHue OSTOro SBJICHUS,  HANUIMTE  MPOLECCHI
NpOTEKAIONMEe Ha aHoAe M Ha Karojxe. Hamunmre ypaBHeHUe
®dapanes A JIEKTPOSIN3a, OOBSICHUTE (U3HYECKUI CMBICT ,JalTe
OIpe/ieIeHNne DJIEKTPOXUMHYECKOr0 SKBHUBAJICHTA.

27. Cdopmymupyiite monsaTiue koppos3ust metaioB. HazoBute gaxropsr, | OIIK-1.Y.1
BIMSIONME Ha KOPpo3Wi0 MeTauioB. OOBSICHUTE MEXaHU3M
KOPPO3HOHHBIX TpoueccoB. HazoBute cmocoObl 3amMTBl  OT
KOPpO3HUHU.

28. ChopmynupyiiTe  TOHSATHE ctasiu. HazoBute ocHoBHbie | OIIK-2.3.1
KOHCTPYKIIMOHHbIE ~ MeTauibl. (CBoiicTBa ANOMUHUSA, XpoMma,
XKeneza, ux mnonydyeHue u papuHUpPOBAHUE, HCIIOIB30BAHUE B
CaMOJIETOCTPOCHUU U MTPUOOPOCTPOCHUH.

29. CdopmynupyiiTe moHsTHE MONUMEPOB, cTpoeHue mnonumepoB u | OIIK-2.3.1
CrocoObl  MOJYyYEeHHS, HA30BUTE€ MPUMEHEHHUE [OJIMMEPOB B
MPOMBIIITIEHHOCTH

30. ChopmynupyiiTe MOHSATHE XUMHUYECKOM uaeHTH(uKanuu Bemects, | OIIK-2.3.1

Hazosute MCTOAbI KOJIMYCCTBCHHOI'O aHAIM3a. Kaxue BH/bI
HHCTPYMCHTAJILHOTO aHaJi3a BbI 3HACTC.

[lepeuerr TeM JUII KypcOBOTO IPOCKTHPOBAHUS/BBINIOIHEHUS KypCOBOW PabOTHI
npeCTaBeHbI B Tabmwuie 17.
Tabnuna 17 — Ilepeyenpb TeM 17151 KypCOBOTO MPOEKTHPOBAHMUSI/BBIIIOIHEHUSI KYpCOBOM pabOThI

No 11/t [TpumepHBIit IepedeHb TeM I KypCOBOTO TTPOSKTHPOBAHWS/BBITIONHCHHUS
- KypCOBOM pabOThI

Y4eOHBIM MJIAHOM HE TPEIYCMOTPEHO




Bonpocsl s mpoBeneHUs MPOMEXKYTOYHOM arrecTallid B BHUAE TECTUPOBAHUS
npeacTaBiaeHsl B Tabnuie 18.
Tabnuua 18 — [IpumepHsblil mepedeHb BOMPOCOB ISl TECTOB

Ne i/m [IpuMepHBIil IepeueHb BOIIPOCOB JIJIsi TECTOB Kon
WHJIMKaTopa
1. | [IpouuTaiiTe 3aaHKe U 3aIMIIMTE Pa3BEPHYTHIM OOOCHOBAHHBIN OTBET OIIK-1.3.1
Kakue KkBaHTOBBIE YKCIIa TOJHOCTBIO XapaKTEPU3YIOT SHEPIUIO
3JIEKTpOHA

Omanon omeema: B keanmogoti mexanuke kaxcoass AO onpeodensemcsi
mpemsi K8AHMOBbIMU YUCIaAMU: N -2NA6HOE K8AHMOBOE YUCILO,
onpedensiem obwuil 3anac sHepeuu (npurnumaem suavenus 1,2,3 u m.o.
00 ©)

| —opbumanvbHoe K6AHMOBOE YUCIO Onpedensien OPOUMAaibHblll MOMEHN
KOUYecmea 08udiceHutl dnekmpona (npunumaem 3uadenus 0,1,2,3 u m.o.
0o N-1). Kascoomy 3nauenuio enagHoco K8AHMo8020 YUcid,
coomeemcmeyem N 3HAYEHULl OPOUMATbHO20 K8AHM 06020 yucaa l.
Opbumanvhwlil MOMEeHm KOIUYeCmea 08uxceHutl, smo eekmop, (L) eco
abCoONOMHAS BENMUYUHA NPUHUMAET CIPO2O ONPEOeNEHHbLE KEAHMO0BbLE
sHauenus. Taxum obpasom, obo3HayeHue 11006020 NOOYPOBHS.
onpeoensiemcs 08yMs KBAHMOBbIMU YUCIAMU, 2NAGHBIM U OPOUMATLHBIM
Keanmosvimu yuciamu. L

M, — MacHumMHOe K8AHMOBOE YUCILO ONpedensen 803MONCHbLE 3HAYEeHUS
npoexyuu opouUmanrbHO20 MOMEHMA KOIUYeCmea 08UINCEHUSL INeKMPOHA
Ha uKkcuposannoe HanpagieHue 8 NPOCMpPaHcme.

My — CnUHOB0€E K8AHMOBOE YUCILO — COOCMBEHHbIU MACHUMHBII MOMEHM
UMNYTbCA, NPOEKYUsL 6EKMOPA CNUHA HA ONPeQelEéHHOe HanpasieHue

+ p—

-5

Takum 0Opazom noIHYI0 SHEP2UIo FNEKMPOHA X APAKMEPUIVIOM.

N -enagnoe Keawmosoe Yucio u |-opoumanbHoe K6aHmMogoe YUcio

6HEULHe2O NOJIsl, MOIHCeM NPUHUMAMb 3HAYEHUA ms =

2. | IlpounTaiiTe 3amanue, BHIOEPUTE MPaBUIBHBIN OTBET M aprymeHTupyite | OITK-1.B.1
3TOT BBIOOP.

B arome, snexrponHas Gopmyna KOTOpOro
15225°2p°3s%3p°®3d1%4s24p°4d35s?, ... BaneHTHBIX 2IEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

ApeymenmuposarHwli omeem:

Coaenacho 31eKmpoHHO20 nacnopma , onpeoenuM 21emMeHm, Imo HUOOuUll,
Ha 6HewHell 91eKMPOHHOU OpOUMAany HAX00AMcs 2 CnapeHHbIX
NeKMpoHa Ha 5S° - NOOyposHe , KOMopbie 8036YHCOAACH NEPexodsm Ha
5-p* nodyposens a maroce 3 anekmpona na 4d3-nodyp06He, Maxkum
00pasom 5 HecnapeHHvIx 3ﬂe7<mp0H06(5315p14d3) onpeoensiiom
KOIUYeCmeEo 8aNeHMHbBLX JJIeKMPOHO8.

IIpasunvuwiii omeem . d

3. | IlpounTaiiTe TeKCT, BHIOEPUTE MPABUILHBIN OTBET U 3aITUIIIUTE OIIK-1.Y.1
MOCJIEI0BATENIbHO JIEMEHTHI B MOPSAAKE YBEIMUYEHUS CIIMHOBAJIECHTHOCTH
JUTSI CTICAYIOIIMX DJIEMEHTOB B BO30YKJIEHHOM COCTOSIHUH.

a.Al ; b. Mn;

d. Be; e. As

Kmou npasuivhozo omeema. d, a,e,b




[IpounTaiiTe TEKCT U ycTaHOBUTE COOTBETCTBHE. K Kaxk10i1 mo3uuumu,
JTAHHOM B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIOIIYIO MO3UIIUIO B
npaBoM cTosdue. Ha BHelHeM 2JIeKTPOHHOM YpOBHE HaXOJUTCH :

a. Sc; 1. 3 anexrpona
b. Sh; 2. 4 syeKkTpoHa
d. Ge ; 3. 1 a;mexTpoH
e. Si 4. 2 anexTpoHa
5. 5 3JIEKTpOHOB
6. 6 DJIEKTPOHOB

K4 npasuilbHoco0 omeema.

a b d e
4 5 2 2

OIIK-2.3.1

[IpounTaiiTe TEKCT, BEIOCPUTE TPABUIIBLHBIC BADHAHTHI OTBETA U
3alUIIMTE apTyMEHThI, 000CHOBBIBAIOIIE BHIOOP OTBETOB.

W3 npeyioskeHHOTO TIepeYHs BEIIECTB BHIOEPUTE BEIIECTBA HOHHOTO
CTPOCHUS B KOTOPOM IPHUCYTCTBYET KOBAJICHTHAs IMOJSIPHAS CBSI3b:

1. XnopoBogopon, 2.Kapbonat narpus, 3. Oxcun cepsl (1V), 4. AMMuaxk,
5. Cynbdar xenesa(ll)

Ipasunvrwviii omeem:2,5.

ObocHnosanue: HoHHYIO KDUCANIUYECKYVIO CIMPYKIMYDY UMEIOm
geuecmaea 8 y3nax KOmopvlx Hax00sAmcst UOHbL, HO CILONCHbIE UOHbI
00PA3YVIOMCSL U3 DNEMEHMO8 C PA3HOU 2NeKmpoompuyamenvHocmoio. Kak
mo COs% ¢ kapGoname nampus u SO4° 6 cynvdhame sncenesa, 20e mexucoy
KUCTOPOOOM U DNIeMEHMOM KOBAIeHMHAS NOJAPHAS C8513b. Takum
00DA30M CONU UMEIOM UOHHYIO C653b, HO CIOJNCHBLE UOHBL BHYMPU
KDUCMANL08 UMelom KosaieHmmuyio noaapuyio. OcmanvHuvle
NPeoNodNHCEeHHbLE BeUeCTN8d UMEIOM MOAEKVIAPHbIE CIPYKIMYpbl

OIIK-1.3.1

[IpounTaiiTe TEKCT U 3aUIMTE Pa3BEPHYTHIN 00OCHOBAHHBIN OTBET.
JlaiiTe ompeneneHre BOTHOBON (PYHKIIUH, YKOKUTE €€ (PU3HICCKUI
CMBICIL.

Omanounwiti omeem:3aKoHbl 08UICEHUS YACMUY 6 KEAHMOBOU MeX AHUKe
guipadicaromes ypasuenuem LlIpéouneepa. Omo ypaenenue
npeocmasisem coboii ougpepenyuanvrHoe ypagHeHue 8 4acmubix
npou38o00HbIX. IMO ypasHeHue Onucvléaenm nogedeHue 1eKmpona 6
amome, Mo ecmbu C:3b18aeN IHEPSUIO CUCTNEMbL C €€ BOTHOBbIM
osuoicenuem. Taxum obpasom eonnosasn hynkyus (v )xapaxmepusyem
8EPOSMHOCIb HAX OAHCOCHUSL INEKMPOHA 8 NPOCMPAHCMEe, MO eCMb
Qusuueckuil cMbICL, MO 001ACMb 8 NPOCMPAHCMEe, 20e BePOSMHOCTb
HAX 0J4COeHUs 2NeKMPOHA MAKCUMANLHO, MY 001ACMb HA3b18AeM
opoumanvio.

OIIK-1.B.1

HpO‘lHT&fITC TCKCT, BBIGepI/ITe HpaBI/IJ'IBHHﬁ OTBECT U 3aIlIUIINTE
apryMeHThI, 000CHOBBIBAIONME BEIOOP. Pacmonoxutk asiemeHTsI 1A
IMOATPYIIIBI B IOPAAKE YCUIICHHU A METATINIMYCCKUX CBOICTB:

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;

OIIK-1.3.1




e. Ra, Ba, Sr, Ca, Mg, Be
Apaymenmuposannsiii omeem. C ygenuuenuem amomHo2o paouyca
VBenUuYUBaroOmcs 60CCMAaHO8UMeNbHble COUCA, MO eChlb

memannuyeckue, paouyc 6 [1CI 6 noopynne ceepxy 6Hu3 ygeniuuueaemcs,

COOMBEMCMEEHHO U MEMALIULHOCIb YBENUIUBAECTNCSL
IIpasunvuwviii omeem: a

[IpounTaiiTe TEKCT, BEIOCPUTE PABUIBHBIN OTBET M 3aITUILINTE
apryMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA

B xnopune kanpuust CaCl ... xamudeckast CBSI3b.

a. HEMOJIAPHAsL KOBAJICHTHAS;

b. monsipHas koBaJCHTHAS;

C. HOHHA,

d. meTammmyeckas

Omeem: Honnas,

Ob6ocnosanue omeema.:CaCly, omo conw obpazasannas snemenmamu ¢
As/0 >1.9, cé536 uonnas

OIIK-1.¥.1

[MpounTaiiTe TEKCT M YCTAaHOBUTE MOCIEAOBATEIBHOCTh METAIJIOB,
KOTOpBIE BOCCTaHABJIMBAIOTCA HA KATOJIE MPH AJIEKTPOJIN3E PACTBOPOB
coneil: 1.Cynpdar menu,

2. Hutpar cepebpa,

3. Cynbgar xernesa,

4.Cynbdar nuHKa

Ilpasunvnwviii omeem:2,1,3,4.

OIIK-1.B.1

10.

HquHTafITe TCKCT, BLI6epI/ITe IMpaBUJIbHBIC BApUAHTHI OTBETA U
3allMIIMTEC apryMCHTHI, 06OCHOBBIB3.IOH_[I/IC BBI60p oTBeTOB. U3 qucia,
yKa?,aHHLIX B pﬂ}ly 3JICMCHTOB BI)I6€pI/IT€ DJIEMEHTHI, JIs1 KOTOpI)IX
XapaKTepHa IMOCTOsIHHAA CTCIICHDL OKHMCJICHU .

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

npasunvroll omeem 1,5.

Obocrnosanue:Ha eHewneli 21ekmpoHHOl OpOUManu y Kaaus Haxooumcs

MOALKO OOUH INIEKMPOH , NOIMOMY OH MOACEM 0MOaA8amsy €20 U
nposeNAmMs cm oK +1, y kanvyus 2 9AKMpoHa OH MOdicem omoasamas
MOJLKO 2 91eKMPOHA U NPOAGIAMb CM OK +2.

OIIK-1.3.1

11.

[IpounTaiiTe TEKCT U 3alUILMTE PA3BEPHYTHIH 0OOCHOBAHHBIN OTBET.
JlaiiTe onpeneneHue ralbBaHUYeCKOTO AJIEMEHTA.

Omanon omeema: I anveanuyeckuii 21emeHm, 5mo YCmpoucmaed, npu
NOMOWU KOMOPO20 XUMUYECKAsl IHEP2UsL Nepexo0um 8 d1eKmpudeckyro
3a C4ém OKUCTUMEbHO-80CCIMAHOBUMENLHO20 npoyeccd. Y cmpoucmeo
npeocmasisem codooti 08a NeKMpooa MemalIUdecKux, JNeKmpoIum u
anekmpoaumuyeckul kitod. Ha snekmpooe (kamooe) npomexaem
npoyecc 60CCMAaHOBIeHUss KAMUOHO8 Ha dlleKmpooe( anoode)npoyecc
OKUCTIeHUsL Memalid.

OIIK-2.3.1

12.

[IpouuTaiiTe TEKCT, BHIOEPUTE PABUIIBHBIN BAPUAHT OTBET U 3alIULINTE
apryMeHTHI, 000CHOBBIBAIONIE BHIOOP OTBETA.

3aKoH, KOTOPBI TJIACHT, YTO KOJMYECTBO ra3a, PaCTBOPEHHOTO B
KHJIKOCTH, IPOTOPIIMOHATIBHO €10 NaplHaJIbHOMY JIaBJICHUIO:

OIIK-1.V.1




a. 3akoH JlanpTOHA

b. 3akon I'eii JIroccaka

C. 3akoH ['enpu

d. 3akoH Payss

NpAasUIbHbLLL OMEenm C.

Obocnosanue omseema: 3aKoH, NO KOMOPOMY NPU NOCMOSHHOU
memnepamype pacmeopumocms (Konyenmpayus) 2a3a ¢ OaHHOU
HCUOKOCMU NPAMO NPONOPYUOHANLHA OABLEHUIO IMO020 2a3d HAO
PAcmeopom .onucarn anenuuckum xumukom Y. I'enpu 3axon npucooen
JUWD OJ151 UOCAILHBIX U NPEOebHO PA30aGIeHHbIX PACMEOPO8 U
negvicoxux oasnenutl. Cy= K P, K —xoncmanma I'enpu, [1P-
napyuanvroe oasnenue, Cy— MONAPHAA KOHYSHMPAYUSL.

13.| IlpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEA0BATEIBHOCTb BO3PACTAHUS OIIK-2.3.1
3HaYeHUs PH WX BOJHBIX paCTBOPOB JIJIST CIICIYIONIMX BEIICCTB:
1. Cynbgar xenesa(lll)
2. Hutpar autus ,
3. Cunukar Kajims,
4. CepHas kucnora
Ilpasunvn it omeem: 4 —1—2—3.
14.| IIpounTaiiTe TeKcT U ycraHoBUTE cooTBeTcTBUEe. K kaxmoi mosunuwm, | OTIK-1.B.1
JAHHOW B JIEBOM CTOJOIE, TOJ0CPUTE COOTBETCTBYIOINIYIO MO3UIIHIO B
MpaBoOM CTOJIOIIE
a......3s°3p°3d" 4s°4p°4d” 1. Sc,
b....... 4s24p®4d*°5525p35d° 2. Ge,
do....... 4s24p?4d° 3. Sb,
€ 3523p23d° 4. Si
IIpasunvhviti omeem:
a b d e
1 3 2 4
15.| IlpounTaiite TekcT, BbIOEpUTE TpaBHJIbHBIC BapuaHThl oTBera u | OIIK-1.3.1

3alUIIMTE apTYMEHThI, 000CHOBBIBAIOIIE BEIOOP OTBETOB.

dopmyibl UIsl pacueTa U3MEHEHHS SHTAJIbIIUU U SHTPONUHM B XOJE
XUMHUYECKON peakinu, NpoTeKarole no ypaBuenuto 2A + 3B = C + 4D,
HUMeEET BULL ...

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

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

e. Asgeakw = (ASa + ASg) + (ASc + ASp)

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

Ipasunvuwiii omeem: b, d.
Obocnosanue omsema. Co2nacho nepeomy u 6mopomy ciedCmeuro
saxona I'ecca mennosotl d¢ghgpexm xum. peaxkyuu pasen cymme dImaivnull




NPOOYKMO8 peakyuu ¢ y4émom cmexuomempuieckux koagguyuenmos
MUHYC CYMMA IHATbAUL UCX OOHBIX 8eUyecme C YUeémom
cmexuomempuyeckux kodgpuyuenmos. /s sumponutinoco s¢gpghexma
AHATIO2UYHO.

16.| IIpounTaiiTe TEKCT M 3aMMIIMTE PA3BEPHYTHII 0OOCHOBAHHBIN OTBET. OIIK-1.B.1
[aiiTe onpenesieHue pacTBOpa, YKaXKUTE CBOMCTBA PaCTBOPOB U
CrocOOBI BBIPAKEHM S KOHI[EHTPALU .
Omanon omeema: Pacmeop-smo 00HOpoOHas 20Mo2eHHas cucmema
cocmoawasn U3 pacmeopumerist pacmeopEenHo20 eeujecmaea u npooyKmos
ux gzaumooericmeusi. (LoHwl, MoneKyavt) OCHOBHOU XAPaAKmMepucmuKou
pacmeopa sasnsemcs e2o cocmas. Cocmag onpeoensaemcs
KOHYEHMPAYUAMU.:
npoyenmuas.: Cy( = M 100% Cu= n_m.
m ) V. MV
p=p2 YMOJIDHAAL. !
. m
nopmansnas. = MV
C,= Mheueonss 152 moan [ ke
MONANbHASL M cessecmaa " Mpacmaopumen
17.| IlpounTaiiTe TEKCT, BbIOEPUTE MPABUIIbHBII OTBET U 3aAIIUILMTE OIIK-1.B.1
apryMeHTbl, 00OOCHOBBIBAIOIIE BHIOOP OTBETA, BHIOEPUTE BBIPAKEHUE
U1l KOHCTaHThl PaBHOBECHSI CUCTEMbI O0OpaTUMBIX PEAKIUM JUIs
CIICYIOLIETO YpaBHEHUS
2N2(m) + O2(r) « 2N20(1)
2
= INOF .y INO]
[N,I’[0,] N,][0;]
2 2
c. K= M X d K= M
[N,OF NI’
Ilpasunvhoviti omeem: a
Obocnosanue:ons nobot cucmemvr:aA+bB—cC+dD, Coeracro
KUHEMUYeCKOMY YPAGHEHUI0 NPAMOLL pearyuu: o=k - Car-Cge, u
06paTHOIi: b=k-Cc -Gy, , 8 MOMEHM HACMYNAEHUs PABHOBECUs. v=9
k-C-Cge _ k-C&-CP K-k,
' ' Takum obpazom :
K =[C]*[D]V[A*[BT", credosamenvio omsem a
18.| IlpounTaiiTe TEKCT M YCTAHOBUTE MOCIEIOBATEILHOCTH B TIOPSIIIKE OIIK-1.V.1
yBenu4eHus Macchl pactBopéHHOro NapSOy, BemecTBa, 00BHEMbI
pPacTBOPOB OIMHAKOBBIE, TNIOTHOCTH MPUHSATH <~ 1, €CIIM KOHIEHTPALUS
TUX PACTBOPOB:
a. 0,1mporientrass  b. 0.1momspHast
C. 0.1nopmanpras  d.0.1 mMossubHAsS
3anMImMTe  COOTBETCTBYIOLIYK) — IIOCIEJOBATEIBHOCTE OYyKB  ClleBa
Hampaso.
Ipasunvuwiii omeem: a,c,d,b
19.| IpouuTaiiTe TEKCT M ycTaHOBHUTE cooTBeTCcTBHE. K Kax10il mo3uiuu, OIIK-1.3.1

JTAHHOW B JIEBOM CTOJIOIIE, TTOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIHIO B
npaBoM ctosbie. OnpenennuTe BET HHAUKATOpa - dheHondraieHa




a. KBr 1.ManuHoBBbI#
b. NaOH 2.BecuBerHblii
c. LiCl 3. Kénrsrii
d. Na,CO3 4. Cunnit
NPABUNLHBLI OMEEM.
a b C d
2 1 2 1

20.| TIpounTaiiTe TeKCT, BbIOEpUTE IPABUIIbHBIC BADHAHTHI OTBETA U OIIK-1.B.1
3alUIIMTE apryMEHTHI, 000CHOBBIBAIOIIME BHIOOP OTBETOB. YKAKHUTE
raJbBaHUYECKHE 3JIEMEHTHI, KOHLIEHTpaIUsl cojield paBHa 1 MOJb/1, B
KOTOPBIX CBHHEI] BHIOIHSACT (PYHKIIUIO aHO/A!
a. MenHo-cBUHIIOBBIH  C. CBUHIIOBO- HUKEJIEBBII
b. CeunIoBO-1HKOBBINH . CBUHIIOBO-CEPEOPSHbIit
IIpasunvroiii omeem: a, d .
Obocnosanue omseema: [[ns onpedenenus anooda, Heooxooumo
paccuumams pagHOBeCHbIl JJIeKMPOOHbBINE NOMeYUAdl No YPasHeHUIo
Hepncma, yuumuleas, umo konyenmpayuu coieti 00UHAK08ble, MONCHO
UCNOIL308aMb CMAHOAPMHBLU 21eKMPOOHBLI NOMEHYUAT, |
q)r(\)liz*/Ni =-0,25B (pgbzwpb < (pcouz*/Cu , ¢Sb2+/Pb < ¢2g*/Ag

Propg =10, 799B @y, =-0,7638 ¢, ., =+0,3378
ngz*/Pb =-0,126B (or(\)nz*/Ni =-0,258
0 0 0 0

(pr2+/Pb < (pAgWAg (prz*/Pb < (pCuZ*/Cu 9Jlel<mp 00, Yy Komopozco
91eKMPOOHbIU NomeHyua boee 31eKmpoompuyamenbHsli, 6yoem
BLINOIHAMY PYHKYUIO AHOOA.

21.| TlpounTaiiTe TEKCT U 3aNUIIATE PA3BEPHYTHI OOOCHOBAHHBIN OTBET OIIK-2.3.1
OrnpeneneHue, 4To SIBISIETCS KPUTEPUEM MTPOTEKAHUS PEAKIIUH
Jost peakiiun A—B, KoTopast mpakTu4ecku UAET 0 KOHIIA OTNpPEIeIuTe
AS peakunu, eciii peakius YK30TepMUIECKasl.
Omanounvlii omeem.: IK30mepMu4eckas peakyus no yciosuro, mo echb
AHpearyun <0 , Kpumepuem npomexanus peaxyuu A6saemcs usMeHeHue
c80000HoU  dHepeuu [ubbca, ecru  AG<0, mo maxas peakyus
sosmooicHa coanacto ypasnenuro: AG = AH,euquu - TUAS |, Ho mak kax
AHpearyun <0 , no ycnoeuro, a peaxyus npomexkaem eciu AG < 0,
C1e008amenbHo, CO2NACHO YypaeneHnuto dHepeuu luboca, AS moorcem
umMems GelUYUHY U NOTONACUMENLHYIO U OMPUYAMETbHYIO, HO YClo8ue
OO0JIHCHO ObIMb BLINOIHEHO! |AH| > |TAS| .

22.| TIpounTaiiTe TEKCT U yCTaHOBUTE COOTBeTCTBHE. K Kax10i1 mo3unuu, OIIK-1.V.1

JTAHHOW B JIEBOM CTOJIOIIE, TTOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIHIO B
npaBoM ctoji01e. [l peakiuu Mpy JaHHBIX YCIIOBHUS BO3MOYKHO
MPOTEKAHUE:




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

b. AH<0, AS>0; 2. B 00paTHOM HAaIPABIICHHH.
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.| IlpouuTaiiTe TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aIUIINTE OIIK-1.3.1
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¢hghexm xumuueckoil peakyuu onpeoensemcs
coanacuo nepgomy 3axony mepmoounamuxu: AH = AU+PAV,
C1e008amenbHO Omeem: IHMATbNUU.
24.| TlpounTaiite TEKCT, BBIOEpUTE TMpaBUIbHbIE BapuaHThl oTBera u | OIIK-2.3.1
3aMUIIMTE apTYyMEHThI, 000CHOBBIBAIOIIE BEIOOP OTBETOB
Ipoecc  Fe®* + 2e = Fe® mponcxomuT B raibBaHHYECKOM SIIEMEHTE,
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 60ccmanogienuss npoucx 00um Ha 31eKmpooe,
nomeyuan KOmopozo 6ojee 1eKMpPONON0HCUMENILHBL.
(DzizvNi =-0,25B > ¢Eez*/Fe =-0,44B Boccramosuten» Ni
¢8uz*/(:u =+0,34B > (pgep“:e =-0,44B Boccrasosutems  Cu’'
(oilg,+ A =-166B < g0292+ e =-0,44B BoccranosuTemn Fe’'
q)&gz+/Mg =-2,36B < (pgesze =-0,44B Boccranosutems Fe'
25.| TIpounTaiiTe TekcT W ycraHoBuTe cooTBercTBHe. K kaxkmod mosunuu, | OTIK-1.B.1

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. N/Cu pH <7 42H,0 - 48— Oy +4H"
5.2H" +2& — H,°




IIpaBuUbHBII OTBET:

a b C d
5 2 2 5

26.

[IpounTaiiTe TEKCT W 3aNUIIMTE Pa3BEPHYTHIN 00OCHOBAHHBIN OTBET.
[Ipu snexTponuse BOJHOTO PacTBOpa, MEPEUUCICHHBIX HUXKE, HA
WHEPTHBIX 3JIEKTPOJaX BBIICISIFOTCS TOJBKO BOJOPOJT M KUCIOPO/I.
a.ZnCh;  b.KF; ¢.ZnSO4; d.KCl;

Omanon omeema: dnexpoaus, 3mo npoyeccvl npomexaouue Ha
INEKMPOOAx NPu NPOX OHCOEHUU NOCTOSHHO2O0 INEKMPUYECKO20 MOKA.
Conb, 00pa308aHHAL AKMUBHBIM MEMAILIOM, JIeKMPOOHBLU NOMEeHYUATL
Memania menvute 2NeKMpoonblll NOMeEHYUaLa 6000pooa u3 800wl ( -
0,76B), nosmomy na kamooe occmarnasiugaemcs 6000poo uz 600vl, Ha
AHOOe OKUCTAEMCSL KUCIOPOO U3 800bl, MAK KAK 3/1eKMPOOHbL

nomenyuan pmopuo uona gog - =12,6B> uem anexmpoonviii
2

NOMEHYUA KUCIOPOOa U3 800bl Q)I(-)IZO/OZ =+1,36B

IIpasunvroiii omseem: b

OIIK-2.3.1

27.

[IpounTaiiTe TeKCT, BEIOEPUTE TPABUIIBHBIN OTBET U 3aMUIIMTE
apryMeHThI, 000CHOBBIBaIONIME BEIOOP oTBeTa. [Ipwm amekrponuse
BOJHOTO PacTBOPA ... HA AJEKTPOAAX MPOUCXOIST IPOIIECCHI:
2H,0+2e =H, +20H, S* -2e=5°

a. Na2804; b. CdSO4 ;

c. CuS; d. NazS;

e. Na,SO3

IIpasunvnwiii omeem d.

Obocnosanue: Conb, 00pazo6anHas aKMuUGHbIM MemauiloMm,
9NeKMPOOHBI NOMEHYUAT MeMalla MeHblUle NOMeHYUAIa 6000pooa U3
600bi( -0,76B), nosmomy na kamooe occmanasiIusaemcs 6000pO0 U3
600vl, Ha anooe oxucnsemcs kuciopoo u3z 600bvi, max Kaxk 31eKmpoOHbllL

0 o
nomenyuan @., . =—0,48B menviue uem snexmpooHwiii
SIS

nomeHyuan (0320 0, =+1,368

OIIK-2.3.1

28.

[IpounTaiiTe TEKCT U YCTAHOBHUTE MOCIEIOBATEILHOCTD
pa3psbKeHUs BEIIECTB Ha KaToJE IMPU MPOXO0KICHUHU MTOCTOSHHOTO
3JIEKTPUYECKOTO TOKA IS CIEAYIOIIMX PacTBOPOB:

a. xnopuaa meau (1) ,
b.cepHoIi KHCTOTHI,
c.xnopuaa xenesa (1),
d.cynpdara HUKEmN,

Ipasunvuwiti omeem. a. b. d. c.

OIIK-1.3.1

29.

HquHTaﬁTe TCKCT, BLI6epI/ITe ITpaBUJIBHBIC BApUAHTHI OTBETA U
3aMUIIATE ApPTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. J{JIs 3a1mmThI
KagMHsl OT KOPPO3UHU BO BJIAXKHOM BO3AYXE B KaUCCTBC KaTOAHOTO
TIOKPBITUA MOKHO UCITOJIB30BATh ...

a. Al; b. Mn;

c.Co; d.Cu

Ilpasunvhwiii omeem: C, d.

O50€H060Hu€.‘Kam00HblM NOKpblmMuem moancem CayHcumb menaiiu,
3/zei<mp00Hbz11 nomeHyuanl Komopozo 50]168 3Jzekmp0n0ﬂ09fcumeﬂbﬂbzﬁ
yem 3au;umaeﬂ/tbld memaJ, CO2JIACHO Wl(l6]lul4bl cmaHdapmelx

OIIK-1.B.1




NEKMPOOHBIX NOMEHYUANL08 DOJIee INeKMPO-NONONACUM ENbHbLE
nomenyuanvl, y memainos.: ¢. Co, d. Cu

30.| [IpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K KaXkI0H MO3UIIHH, OIIK-1.V.1
JTAHHOM B JIEBOM CTOJIO1I€e, TOJ0eprUTE COOTBETCTBYIOIIYIO MO3UIUIO B
npaBoM ctojbue. TemmeparypHblil KOO(QPUITUEHT peakr paBeH 3 Kak
W3MEHUTCS CKOPOCTh XMMHUYECKOW PEAKIUH, €CIIU TEMIIEPATYPY

W3MEHUTH:

a. MOBBLICUTH Ha 40° 1. 287 pa3?

b.moru3uTs Ha 40° 2. 421 pa3?

C.IIOBBICHTB Ha 55° 3. 81pa3?

d.moBsicuts Ha 30° 4.27 pa3t

NPABUNbHBLL OMEem. 5. 8lpa3|
a b C d
3 5 2 4

10.4. Metoguueckue  Marepuaibl,  ONPENENSAIONME  MPOUEAYphl  OLICHMBAHUS
WHJIMKaTOPOB, XapaKTepU3YIOIMX ATanbl (OPMUPOBAHUS KOMIETEHIUM, coaepiKaTrcs B
JOKaIbHBIX HOpPMaTUBHBIX akrax [YAIl, permaMeHTHpyOUMX MOPSOOK M IpOLERypy

IPOBEJCHHS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOYHOW aTTeCTalluu O0ydarommXxcs
I'VAIL

11. Meroauueckue ykazaHusl JUIsl OOyJarolMXcsl 0 OCBOEH MO AUCIUTIIIUHBI
Lenbio AMCHUTNIIUHBL SIBISIETCS — MOJydeHHE CTYyACHTaMU HEOOXOAMMBIX 3HAHUW, YMEHUU U
HaBBIKOB B 00JIACTH XMMHH, YTO MO3BOJIMT UM YCIIEIITHO PEHIATh TEOPETUUECKIE U TTPAKTUUECKIE
3a7lauyu B 00JIaCTH PaJMO3JIEKTPOHHBIX CHCTEM M KOMIUIeKcoB. OOydaronmecs T0JKHBI OCBOUTh
JUCUMIIJIMHY Ha YPOBHE, IO3BOJIAIOIIEM UM MPUMEHUTh CBOU HABBIKU B cdepe
PaIMORJIEKTPOHHBIX CHUCTEM Tiepefauyd HWH@opMaluu 1Mo o0pa3oBaTeIbHON MporpaMme
OakanmaBpa 11.05.01 «PannosaeKTpOHHBIE CUCTEMBI U KOMITJIEKCHI»

11.1. Meroanyeckne yKazaHHs JUIsi OOYJarOUMXCS 10 OCBOCHHUIO JICKIIMOHHOTO
MaTepuana.

OCHOBHOE Ha3HAUEHHE JIEKIMOHHOTO MaTepuajga — JIOTUYECKd CTPOMHOE, CUCTEMHOE,
mIyOOKOe W SICHOE W3JIOKEeHHEe ydeOHOoro Marepuana. HazHaueHue COBpPEeMEHHOHW JICKIHHU B
paMKax AUCIUIIIUHBI HE B TOM, YTOOBI MOJYYUTH BCIO MHGPOPMAIMIO MO TEME, & B OCBOCHHH
GyHIAMEHTANBHBIX MpOOJeM JUCHHUIUIMHBI, METOJAOB HAYYHOTO TIO3HAHUS, HOBEUIIMX
JTOCTH)KCHUW HAyYHOW MBICIHA. B yueOHOM mpoliecce JICKIHs BBITIOJHICT METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U MH(opManoHHyo (QyHKUMU. JIekusa packpbIiBaeT MOHSITUWHBIN anmapar
KOHKPETHOW 00NacTh 3HaHUs, €€ MPOoOJIeMbl, JaeT IeNbHOE IMPEJCTABICHUE O ITUCITUILINHE,
MOKa3bIBaeT B3aMMOCBS3b C APYTUMHU JAUCIUIIIIMHAMHU.

[Inanupyemble Pe3yabTaThl MPU OCBOCHUU 00YJIAIOIIMMHUCS JICKIIMOHHOTO MaTepraia:

— HOJY4YCHHUC COBPCMCHHBIX, MCJIOCTHBIX, B3aWMMOCBA3AHHBIX 3HaHI/II71, YPOBCHB
KOTOPBIX OMPEEINIeTCs 11eJIeBOM YCTAHOBKON K Ka)KI0H KOHKPETHOM TeME;

— TIOJIy4Y€HHE OIbITa TBOPUYECKON PabOTHI COBMECTHO C MPETO01aBaTENIEM;

— pasBuTHE Npo(decCHOHANBHO-/EIOBBIX  KAayecTB, JIOOBU K MpeaMery U
CaMOCTOATCIIbHOT'O TBOPYCCKOI'O0 MBINUICHU .

— TMOfBJIEHHE HEOOXOAUMOro HHTEpeca, HEOOXOAUMOTO JIsi CAMOCTOATENBHON PabOTHhI;

— TIIOJIyYEHHE 3HAHUM O COBPEMEHHOM YPOBHE Da3BUTUA HAYKM U TEXHUKU U O
MPOTHO3€ UX PA3BUTHS Ha OJIMIKAUIIME TOJIBI;




— HAYYUTBhCS METOAMYECKH o0pabaTbiBaTh MaTepuan (BBLACISATH IJIaBHBIE MBICIH U
MOJOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh HX B  Pa3IUUYHbIX
bopMynHupoOBKax);

— IOJIydeHHE TOYHOIO TOHUMaHUS BCeX HEOOXOAUMBIX TEPMUHOB U TMOHATHII.

JIeKMOHHBI MaTepual MOXKET CONPOBOXKAATHCSA JEMOHCTpPALMEed CIIAloB U
UCIIOJIb30BAHMEM pA3aTOYHOIO MaTephana MpU IMPOBEIEHUHM KOPOTKHX JHUCKyccHil 00
O0COOCHHOCTSIX MPUMEHEHHUS OTACTBHBIX TEMATHK MO AUCITUTITIHHE.

Cr1pyKTypa mpeaocraBiieHus JEKIHMOHHOTO MaTepuana:

— Bcerymienne — yacTh JIeKUMU, 1€1b KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH ayAUTOPUIO HA
BOCHIpUATHE y4eOHOro MaTepuayia. B ero cocraB BXOIAT: (HOPMYIMPOBKA TEMBI JICKLIHH,
XapaKTepUCTHKa ee NpodeccuoHaNbHON 3HAYMMOCTH, HOBU3HBI U CTEINEHU HU3Y4YEHHOCTH,
eIy JIEKUUHM; U3JI0KEHUE IUIaHa JIEKIMH, BKIIOYAOILET0 HAaUMEHOBAHUS  OCHOBHBIX
BOIIPOCOB, IOJUICKAUMX PACCMOTPEHMIO Ha JIEKIMHU; XapaKTEPUCTHKA PEKOMEHyeMOM
JUTEPATypbl, HEOOXOJUMOW JJsi OpraHu3alid CaMOCTOSITENbHOM padOThl CTYIEHTOB;
PETPOCTIEKIIMA-HAIIOMUHAHKUE O BOIIPOCAX, PACCMOTPEHHBIX HA IIPOLUION JIEKIUH, CBSI3b UX C
HOBBIM MAaTE€pUAIIOM, YKAa3aHUE HA €r0 pOjb, MECTO W 3HAYECHHME B JAHHOM NUCLUILIMHE, a
TaKKe B CUCTEME JPYIMX HaYK.

— OcHOBHasi 4YacTb - WU3JIO0KEHUE COJEP)KAHUS JIEKUMM B CTPOIOM COOTBETCTBHM C
MPEUIOKEHHBIM TIJIAHOM. BKIIOYaeT pacKphIBalOIMU TEeMy JIEKIMH KOHLENTYAJbHBIA M
dakTHUeckuil Marepuall, €ro aHadu3 U OLEHKY, pa3lIMYHble CIOCOOBl apryMEHTAluu U
JI0Ka3aTeJIbCTBA BBIIBUTAEMBIX TEOPETUUECKUX MTOJIOKEHUH.

— 3awio4yeHue - MoJaBeJeHUE OOIIEero UTora JeKuu, 006o0menrne Mareprana, GopMyInpoBKa
BBIBOJIOB I10 TEME JIEKI[MH; OTBETHI HAa BOIIPOCHI CTYJICHTOB.

— Jna Haiexxamero OCBOEHHS Kypca XUMHM MCIOJIB3YKOTCS CIIEIIMAJIbHBIE HAIVISIHbIC
CPEICTBA, C TOMOUIBI0 KOTOPBIX MOKHO TMepeaBaTh CTyACHTaM HH(OPMAIMIO O BEILECTBAX,
00beKTax M CylecTBe (DM3MUECKUX W XMMHYECKHX IMpeBpalieHuil. JeMOHCTpalus ONbITOB,
MOJIENIM KPUCTAJUTMYECKUX PEIIETOK, TaOIUIbI U MJIaKaThl C SHEPTETUUYECKUMU JHarpaMMaMu
00pa3oBaHUs MOJIEKYJI, PEAKIIMil C KaTaau3aTopaMu U 0e3 HUX U T.1I.

— OcymecTBiieHHE KOHTPOJISL 3a BEISCHUEM CTYJACHTaMH KOHCIIEKTa JIeKIMW; OKa3zaHue
CTy/IEHTaM NOMOIIM B BEJICHUU 3aUCHU JIEKIUU (aKIEHTUPOBAHHE M3JI0KEHUS MaTepuana
JIKLMH, BBIJICJIEHUE TOJIOCOM, HHTOHAIIMEH, TEMIIOM pedH Hambosee BaXXHOH MH(popMaIlni,
M CII0JIb30BAHME May3 JUIsl 3alIMCH TaOJIHII, CXEM)

11.2. Metoauueckue YyKazaHUs JUIS OOYYarOIMXCS MO BBIMOJHEHHIO J1A00OPAaTOPHBIX
pabort

B xozme BeImonHeHus 1a0OpaTOpHBIX pPabOT oOydaroumics AOJDKEH YIIyOUTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOJIMKOM M TEXHHKOMN
SKCIIEPUMEHTa B COOTBETCTBUM C KBATU(DUKALIMOHHOM XapaKTepUCTUKOM OO0ydarolerocs.
Beimonnenue npabopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON 9acTe U KOHTPOJIbHBIX MEPOIIPUATHM.

Beimonaenue 1mabopaTopHbIX paboT oOydarommMmcs SIBISETCS HEOTHEMIJIEMON YacThIO
U3y4eHUS JAUCLUMIUIMHBI, OIpenenseMol y4eOHBIM IUIAaHOM, W OTHOCHUTCS K CpEACTBaM,
00€eCIeunBalOIMM PEIIEHUE CISAYIONMX OCHOBHBIX 3371a4 O0yJaroIIerocs:

— TMnpuoOpeTeHue HaABBHIKOB HCCIENOBAHUS TPOIECCOB, SBJICHHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM IUCIUTIIIMHBL;

— 3aKperuieHHe, pa3BUTHE U JIeTajJu3alusl TEOPETHUYECKUX 3HAHUN, MOJYyYeHHBIX Ha
JEKUHUSX;

— TIOJIydeHHE HOBOUM MH(POPMAIIUH 110 N3ydaeMON TUCIHUIIIINHE,

— [OpuOOpeTeHHEe  HAaBBIKOB  CAMOCTOSTENIBHOM  paboTel ¢ J1abOpaTOpHBIM
obopynoBaHueM U Mpudopamu.

3agadue U TpeOOBAHUS K HPOBEACHUIO JIAOOPATOPHBIX PA0OT




3aganue W TpeOOBaHMS K BBHIMOJIHEHHUIO JAOOPATOPHBIX PAadOT MPHUBEACHBI B METOIMYECKUX
yKa3aHUSX:

- Xumust : DKBUBAJICHT. 3aKOH SKBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :
METO/IMYECKUE YKa3aHUs MO BBINMOJIHEHUIO 1JabopaTopHoii padoTsl / C.-Ilerepl. roc. yH-T

a’pokocM. npubopoctpoenus ; coct.: T. E. Kppinosa - DnekrpoH. TekctoBbie aaH. - CII6. : U3n-
Bo ['VAIL 2021. - 19 c.

- Xumus. TernoBoit 5Gexr (FHTANBIUA) XMMHUYECKON peakuuH : [ DIEKTPOHHBIH
pecypc] : MEeToAMYEeCKUE yKa3aHUs K BBIITOJIHEHHUIO 1JabopaTopHoi padotsl / C.-Ilerepl. roc. yH-
T a3poKocM. npubopoctpoenus ; coct.: T. E. KpbinoBa. - DnekrpoH. TekcroBbie naH. - CII6. :
Wsn-so I'YAIL 2023. - 22 c.

- Xumus : XUMHUYECKHE PEaKIIUU, BBI3BIBAIOIIME IICKTPUICCKI I TOK, JIEKTPOTHBIC
MOTEHIMAJBI U DJIEKTPOABHKYILME CUJIBI : [ DJIEKTPOHHBIN pecypc]| : METOUYECKUE YKa3aHUS K
BBITIOTHEHUO TabopaTtopHoii paboTel / C.-Tletep0. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS ;
coct.: T. E. KpbutoBa. - DnekrpoH. TekctoBbie fnaH. - CII0. : M3n-Bo I'YAIL 2022. - 24 c.

- Kpsinora, T. E. Xumus. Kopposust MetaiioB: : [ D1eKTpoHHBINH pecypc] y4eo.-
meton. nmocobue / T. E. Kpsutosa. — CII6.: 'YAIL 2023. — 36 c.

Crpykrypa 1 dopma ordera o JadopaTtopHoi padbore
1. Lenb paboTHI.

2. JlaGoparopHoe 000pyIOBaHHUE.

3. Omucanue dKCepUMEHTA.
4. O6paboTKa pe3yabTaToB

TpeboBanusa Kk 0OPMIIEHHIO OTUYETA O JIADOpATOPHOU pabore
OT4éT MOIKEH COAEp’KaTh TUTYJIBHBIN JIUCT, a €ro COJIEpKaHUe COOTBETCTBOBATH O(POPMIICHHIO,

cormacao 'OCT 7.0.100-2018 (3amonHEHHBIE TAOIUIBI C TOTYI€HHBIMH SKCTIEPUMEHTATbHBIMU
naHHbiMK) HopmaTtuBHas IOKyMeHTauwus, HeoOxoaumas misi o(OpMICHHsS, INpHBEICHA Ha

snextponHoM pecypce I'VAIT: https:/guap. ru/regdocs/docs/uch

1. BbImoHeHbI HEOOXOAUMBIE PACUYETHI.

2 [TocTpoenbl rpaduyecKkine 3aBUCHMOCTH OT 3aIaHHBIX 1aPaMETPOB.
3 CrenaHbl BBIBOEBL.

4 BbInoTHEHBI KOHTPOJIbHBIC 3aIaHKsI Ha TeMy JJabopaToOpHOH paboThI.

11.3. Meroaunueckue ykazaHHs A7 OOYYAIOUXCS MO MPOXOXKACHUIO CaMOCTOSTETHHOM
paboThI

B xoze BBIMOIHEHUS CaMOCTOSITEIbHOW pabOThI, 0OYyJaIONMIICS BBITIOTHSET padoOTy MO
3aJJaHUI0 U TPU METOJIUYECKOM PYKOBOJCTBE MpEmojaBaTelsi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTHs.

B mpoiecce BBIMOMHEHHUSI CAMOCTOSATENBHON paboThl, y oOydaromerocs (GopMupyercs
1enecoo0pa3Hoe MIaHUPOBAHUE PabOUYEro BpEMEHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHHUS
Y HaBBIKA B YCBOGHHMHM W CHUCTEMATH3allMM MPUOOPETaeMbIX 3HAHUU, 00CCIIEYMBAET BBICOKHUIT
YPOBEHb YCIIEBAEMOCTH B IMEpPHOJ OOydeHHUs, IOMOraeT IOJIYYUTh HAaBBIKA IOBBIIICHUS
npodeccHOHaNBHOTO YPOBHSI.

MetonuueckuMu ~ MaTtepualiaMd, — HampaBJSIONMMH  CaMOCTOSITENBHYIO  paboTy
o0yJarommxcs SBISIOTCS:



- y‘le6HO-MeTOI[I/I‘IeCKI/II71 Mar€pual 1o JUCHHUIIINHE,

11.4. Meroanyeckre yKazaHHs JUIsi OOYJAlOUMXCA 10 TPOXOXKACHUIO TEKYILIETO
KOHTPOJISl YCIIEBAEMOCTH.
Tekyumii  KOHTPOJb  YCIIEBAEMOCTHM  MpEAyCMaTpUBaeT KOHTPOJIb  KauecTBa 3HAHUHU

00y4Jaronmxcsi, OCYIIECTBIISIEMOTO B TEUCHHE CEMECTpa C IEIbI0 OICHMBAHUS XOJa OCBOCHUS
TUCIUILINHBI. B TeueHne ceMecTphl CTYICHTHI:

- 3T JIa0opaTOpHBIE PaOOTHI (5 1IT);

- BBITIOJIHSIFOT TECTUPOBAHUS 10 MaTepualiaM JieKuuu B cpenae LMS.

-BBINIOJIHEHUE TTPOBEPOUHOM PabOTHI MO TeMe JIabopaTopHOi paboThI

- pelieHue 3a/1a4 1o TeMe J1a0opaTopHOil paboTHI.
Jis TeKyIero KOHTpPOJISI YCIIEBAEMOCTH MCIOJb3YIOTCS TECThI, IPUBEIEHHBIE B Tabmuie 18

11.5. Meroanyeckue yka3aHUs I8 OOyJArOUMXCS 1O MPOXOXKIECHUIO MPOMEKYTOUHOM
aTTecTalluH.

[Mpomexxyrounass ~ arrectanus  OOyJalOIMXCS  MPEIYyCMAaTPUBAET  OICHUBAHUE
MPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3ylIbTaTOB OOyueHHUs Mo AucHuriinHe. OHa BKIIOYAET B
ceost:

— muddepeHuupoBaHHBIA 3a4eT — 3TO (opMa OICHKM 3HAHUW, ITOTYyICHHBIX
0o0yJaroImmMcs TTPU U3Y4EHUH TUCIUTLINHBI, TOCCIICHHUH JICKIIUH, BBITIOJIHEHUU J1a00paTOPHBIX
paboT, KOJIJIOKBUYMOB, OTBETa TEOPETUUYECKOr0 MaTepuaia Ha 3a4€Te C OIEHKOM  «OTIUYHOM,
«XOPOLLOY, «YIOBJIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIHHOY.

1. B Teuenue cemectpa Jyisl JOMYyCKa K 3a4€Ty CTyAEHTY HE00X0auMoO cAath He MeHee 50%

nabopaTopHbIX paboT, He MeHee 50% MpakTHYEeCKuX padoT, BHIMOIHUTH TECTUPOBAHHUS B

cpene LMS He Huke ouneHku '"ymoBieTBOpUTENbHO". Jlajiee CTyneHT AomycKaercs K

cobeceI0BaHMIO UM UTOTOBOMY TECTUPOBAHUIO Ha 3aueTe."”

2. 3aderT BBICTABISETCS HA OCHOBAaHWHM BBHIMIOJIHEHHBIX B TEUYEHHE CEMECTpa BCEX
nabopaTopHbIX pabOT W HaMMCaHUW HWTOTOBOTO TECTUPOBAHUS WU MPOXOKICHUS
cobeceI0BaHus.

B Teuenue cemectpa cTyneHTy HeoOxonumo caath He meHee 50% nabopaTopHbIX paboT, HE
mernee 50% mpakTuueckux padoT, BBHIMOJIHUTH TECTUpPOBaHHS B cpene LMS He HuKe OLeHKH
"yIOBIETBOPUTENBHO". B cilyuac HEBBIIIOJIHEHMU BBILLEU3I0KEHHOIO, CTYAEHT, IIPU YCIEIHOM
IPOXOX/JIEHUU IIPOMEKYTOYHOM arrecraluu B (opMe dKk3amMeHa/au.3ayera, HE MOXKET
MOJIYYUTh ATTECTAIIMOHHYIO OLIEHKY BbILIE "XOpouio"

Cucrema OLIEHOK NpH NPOBEIEHUU TEKYIIETO KOHTPOJII M IPOMEXKYTOYHOM arrecranuu
OCYILECTBJISIETCS. B COOTBETCTBHUU C PYKOBOJSLIMM JOKyMeHTOM opranuszauuun PJIO T'VAIL
CMK 3.76 «llonoxeHne O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH W TMPOMEKYTOUYHOW aTTeCTallNu
CTYICHTOB ¥ AaCIHUPaAHTOB, OOYdYalOMMXCS IO OOpa3oBaTENbHBIM IPOTPaMMaM BBICILETO
obpaszoBanus B ['YAII» httpsJ//docs.guap.ru/quap/2020/sto smk-3-76.pdf



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUsl U3MEHEHUH B pabouyro IPpOrpaMMy JTUCIUIUIMHBI
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