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AHHOTaNINA

JucuuiuimHa « XMMHsD» BXOJIUT B 00pa3oBaTeNIbHYIO MPOTrPaMMy BBICIIETO 0Opa3oBaHuUs
— MporpaMMy CIENHAIATETa TI0 HaNpaBJICHWIO MoAroroBku/ crenuanbHoctd 11.05.01
«PannonieKTpOHHbBIE CUCTEMBI U KOMILIEKCHD) HaIlPaBIEHHOCTH «Paauno31eKTpoHHBIE CUCTEMBI
nepeaaun naHpopmanumy. Jucuurmaa peanusyercs kadeapoit «NeSy.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMITETCHIIUIA:

OIIK-1 «Cnoco0eH npeacTaBuTh aJcKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUH HAYYHYIO
KapTUHY MHUpa Ha OCHOBE 3HAaHUS OCHOBHBIX IIOJIOKEHUH, 3aKOHOB U METOJOB €CTECTBEHHBIX
HAyK U MaTeMaTHKK»

OIIK-2 «Crnoco0eH BBISBISATH €CTECTBEHHOHAYYHYIO CYHITHOCTH IPOOJIeM, BO3HUKAIOIINX
B Xole Mpo(deccHOHANbHON MAESITeTbHOCTH, U MPHUMEHSTh COOTBETCTBYIOUIMI (U3HKO-
MaTeMaTHYECKUN anmapar i uX GopMaliu3aiuy, aHaIu3a U TPUHATUS PEIICHUSD

CopepxaHue JUCHUILUIMHBI OXBAaThIBA€T KPYr BOINPOCOB, CBSI3AHHBIX C O3HAKOMJICHHUEM

UCTOPUHU XHUMHUH, a TaKXKe€ C OCHOBHBIMU HAINpPaBICHUSIMH W TEHICHIUSIMH pa3BUTHUS
COBPEMEHHOM XMMMH. OJTa HayKa H3y4yaeT MaTepUalbHbIi MHpP, 3aKOHBI €ro pa3BUTHUS,
CHEU(PUICCKYI0 XUMHUYECKYI0 (GopMy IBHXKCHHS Marepuu. B mporecce W3ydYCHHS XUMHUU
BbIpa0aTbIBAE€TCSl HAY4YHBIM B3IJISAJ HA MUp. 3HAHME XUMHUH HEOOXOAMMO JJIsl IUIOJOTBOPHOM
TBOPYECKOHN JAesATeNbHOCTH OakayiaBpa 000N HAMpaBICHHOCTH. 3HAHHE XMMHH TO3BOJISET
chopMHpPOBAaTh COBPEMEHHOE HAy4YyHOE MPE/CTaBJICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BUJIOB JIBMKYIICHCS MaTepuu, MEXaHU3ME MPEBpAIICHUN XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepuajoB O XMMHUYECKUX IpOIeccax B COBPEeMEHHON TexHuke. [Ipu m3yueHuu Kypca XuMuu
HEOOXOJMMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIIAJETh TEXHUKONW XUMHUYECKHX PacyeToB,
BLIpa6OTaTB HAaBBIKK  CaAMOCTOATCIIBHOI'O  BBIIOJHCHHA XHMMHUUYCCKHUX OKCICPUMCHTOB U
0000mIeHus ¢dakrtoB. IloHMMaHWe  3aKOHOB XUMHH TIIOMOXET CTYJISHTY B pEIICHUU
HKOJIOTMYECKUX TMpobsieM. 3HaHME Kypca  XHMUHU HEOOXOIUMO M JJIs IOCIEAYIOLIEro
YCICHIHOTO U3YYCHUS CIICHUAJIBHBIX AVCIHUILINH.

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

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKyTOUHas arTectanus B popme nudPpepeHInpoBaHHOTO 3a4eTa.

OO0mast TpyZAOEMKOCTh OCBOEHUS AMCIMIIUHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUYeHUs IO TUCIUILTNHE «PYCCKHID)



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
YcBoeHHE CTyJIEeHTaMHU TEOPETUYECKUX OCHOB  OOIIEeH XWMHH, XHMHH BaKHEUIIUX
DJIEMEHTOB M WX HEOPTaHUYECKHX COCAMHCHHH, (OPMUPOBAHUE XUMHUYECKOTO MBIILUICHUS Y
CTYJICHTOB, Pa3BUTHE HABBIKOB MCITOJIb30BAHUS CBEICHHUM O (DU3UKO-XUMUYCCKUX CBOMCTBAX
pa3IMYHBIX CHUCTEM i CHHTE€3a COOTBETCTBYIOLIMX  COCIMHEHHUM, BBINOJHEHUE
TEPMOJMHAMUYECKUX W KHHETHYECKUX pacCyeToB, NPHOOPETEHHE HEKOTOPOro OIbITa
AKCIIEPUMEHTANIbHBIX MCCIIEIOBAHUM JJi pa3pabOTKU HOBBIX METOJOB CHUHTE3a, IPHUIAHUS
MaTepuaiaM 3aJaHHON CTPYKTYpbl M KOMILIEKca CBOWCTB. IIpemcraBiieHHEe BO3MOXKHOCTH
CTYJICHTaM Pa3BHUTh U MIPOJACMOHCTPUPOBATH HABBIKU B 00J1aCTH MHHOBAIIMOHHBIX TEXHOJIOTUN

1.2. JlucumriuiiHa BXOJUT B COCTaB 00s3aTEIbHON YaCTH 00pa30BaTEILHON MPOTrPaMMBI

BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb IIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLHUILIMHE, COOTHECEHHBIX C

IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3yueHus AUCIUIUIMHBI OOYYaIOIMIMKCS TOJDKEH 00JIaaTh CIeAYIOIIMMHI

KOMIICTCHIIUSIMHU WM UX YaCTAMMU. KOMHCTGHHI/II/I U MHAUKATOPBI UX OOCTHXKCHUSA NNPHUBCACHLI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHIKCHHS

Kareropus (rpymnmna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUC MHHUKATOpAa

KOMIIETEHIINHU KOMIIETEHIINHU OCTHIKEHUS KOMIIETEHIINHU

OIIK-1 Cnocoben

OIIK-1.3.1 3HaTh (hyHAaMEHTAIbHbBIE
MIPEACTaBUTH

3aKOHBI MPUPOIBI U OCHOBHBIC (DM3HUCCKHE
aJICKBaTHYIO

MaTEMAaTHYECKUE 3aKOHBI
COBPEMEHHOMY

Ob6menpodeccuonanbHble

KOMIICTCHIIN

YPOBHIO 3HAHUI
Hay4HYIO KapTHUHY
MHpA Ha OCHOBE
3HAHUSI OCHOBHBIX
IMOJIOKEHUM, 3aKOHOB
A METOJIOB
€CTECTBEHHBIX HAyK U
MaTeMaTHuKU

OIIK-1.¥.1 ymeTb npuMeHsTh pu3nYecKue
3aKOHBI 1 MaTEMAaTUYECKUE METO/bI JUIs
pelieHus 3a1a4 TEOPETUIECKOro U
IPUKIIQJHOTO XapakTepa

OIIK-1.B.1 BnageTh HaBbIKAaMU
UCTIOJIb30BAaHUS 3HAHUN (PU3UKHU U
MaTeMaTUKH MPU PEeLIEHUH MPAKTUYECKUX
3a1a4

Ob6menpodeccnonanbHbIe

KOMIICTCHIIN U

OIIK-2 Cnocoben
BBISIBIISITD
€CTECTBEHHOHAYYHYIO
CYLIHOCTb Npo0JIEM,
BO3HHUKAIOIINX B XOIE
npodeccuoHaNbHOM
NeSITeTTbHOCTH, U
MPUMEHSITh
COOTBETCTBYIOIIUI
¢buzuko-
MaTeMaTU4eCKUn
ammapar JJis ux
dbopmanuzanum,
aHaIM3a U MPUHSITUS
peLIeHHS

OI1K-2.3.1 3Hath npoduIbHbIE pa3aeibl
MaTE€MaTUYeCKUX U €CTECTBEHHOHAYYHBIX
TACIIATIITAH

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JucuumnimHa MoKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YyYECHUH CIEAYIOIUX AUCIUTUIAH:
— «Maremarnka. MareMaTHYeCKU aHATIHA3,




— «be30macHOCTh KU3HEICATCIHEHOCTH,
— «Maremaruka. Teopust BEpOSITHOCTH W MaTeMaTH4YeCKasi CTATUCTUKA»
—  «®usukay,

3HaHUs, MOJIyYEHHbIC MPU H3YUYCHHM MaTepuaja JaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TaK U UCIIOJIB3YIOTCS MIPU U3YYEHUU APYTUX AUCHUILIMH:

— «MarepuanoBeIeHUE)

— «Mertposorusn»

— «Dusukay,

— «DJIEeKTPONUTAHUE YCTPOUCTB U CUCTEM»

3. O0BeM U TPYJO0EMKOCTh JUCIUTUINHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYJ0EMKOCTH IO CEMeCTpam) IPeACTaBICHbI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCIUILIUHBI

TpynoemMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmo OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaxmuyuecKkoil no020moeKu
AyoumopHhusie 3anamus, BCETo vac. ol ol
B TOM YHCIIE:
nekimu (JI), (dac) 34 34
npakTuyeckue/cemunapckue 3anstus  (I13),
(gac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 57 57
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3auy, ﬂ; bo. Hudod. 3au.
Dk3.*%) .

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI IO pa3eiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI JUCIUATIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3genbl, TeMBI TUCITUTLINHEI Jexkmmm | 113 (C3) JIP KII CPC
(uac) (gac) (gac) (gac) (gac)
Cemectp 2
Pasnen 1: Beenenue B XUMUIO 2 5 7
Tema 1.1.I1lousTHe BemecTBa 1 1 1 1
XUMHYECKOH peaKInH, OCHOBHBIC




OIpeCIICHUS.

Tema 1.2
CTexroMeTpruvecKre 3aKOHBI.

qDYHI[aMeHTaJIBHBIe IIOHATHSA U 3aKOHBI

XUMHHU.

0,5

Tema 1.3.Crioco0s! onpeesieHus
KOJIMYECTBA BEILIECTBA, 3aKOH
3KBHBAJICHTOB.

0,5

Paznen 2: Ctpoenue BemiecTBa

10

10

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC YHCJIA.

Tema 2.2. Ilepuoandeckuii 3aKkoH
J.M.Menneneena.

Tema 2.3. XumMu4yeckasi CBI3b, BUIbI
XAUMHAYECKOH CBSI3U.

Tema2.4. MeToJ1 BaJICHTHBIX CBI3€CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meton MONEKyISpHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THIIBI CBSI3EH:
MOHHAS CBSI3b, METAJTNUECKAS CBS3b,
BOJIOPOJIHAS CBSI3b, CHIIbI BaH-nep-
Baannca.

Pasznen 3:XuMudeckue CUCTEMEL.
OO6mIre 3aKOHOMEPHOCTH XUMHUYECKUX
MIPOIIECCOB.

14

20

Tema 3.1. DHepreTrka XUuMHYECKUX
MPOIIECCOB, BHYTPEHHSISI SHEPTHS,
SHTAJIBIUS, SHTPOIUSL.

Tewma 3.2. sneprus ['m60ca,
HAMpPaBIEHHOCTh XUMHUECKHUX
MPOIIECCOB, XUMUYECKOe U (pa3oBoe
paBHOBECHE.




Tema 3.3. CkOpoCTb XMMHUECKOMN
peakuu U METOJBL €€ PETYIUPOBAHUSA,
3aKOH JICUCTBHS Macc,

Tema3.4. DHeprus akTUBaLUH,
ypaBHeHHE AppeHunyca, npasuio Bant-
l'odda, karanuzaTopsr u
KaTaJINTHYEeCKUE CUCTEMBI.

Tema 3.5. PacTBOpBl, AuciepcHbIE
CHCTEMBI, CIIOCOOBI BEIPA)KCHHS COCTaBa
pacTBOpOB,

Tema3.6. DneKkTpoauTHuIecKas
JUCCOIMAIUS, BOJHBIE PACTBOPHI
ANEKTPOIIUTOB, BOJIOPOIHBII
MOoKasaresb, peakiuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema3.7. CBoiicTBa pa36aBIeHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJTHBIC
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaIbaa, 3aKOHBI
Paymns.

Pasnen 4. OcHoBBI
ANMEKTPOXUMHUYECKUX TPOIECCOB.

14

Tema 4. 1.0oKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Tema 4.2.XUMHUYECKHE UCTOYHUKHU
3IEKTPUYECKOTO TOKA. ['apBaHNueCcKrE
SJIEMEHTEL.

Tema 4.3. DnexTponus, 3aKOHbI
®dapages.

Tema 4.4. Koppo3sus u 6oprba ¢ HEl.

Pasznen 5:CBoiicTBa IPOMBIIIEHHO-
BaXXHBIX JJIEMECHTOB U UX Coe)II/IHeHI/Iﬁ

Tema 5.1. Kimacchl XUMHYECKUX
COEMHEHHM, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB M UX COEINHEHUN.




Tema 5.2. Xumuueckas 2 2

uaeHTuuKanys. Metoabl
XUMHUYECKOIO UCCIIEA0BAHUS U aHAIN3a
BEILECTB U UX IIPEBPALLECHUMN.

Htoro B cemectpe: 34 17 S7

Hroro:

34 0 17 0 57

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCs B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
Oo0y4JalIUMHUCS  OINpEeNeNeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynymiei

po(heCCHOHATBHOMN NEeATeIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.
Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
pazzena

Hazpanue u COACPIKAHUC pa3acCiIOB U TEM JICKIIMOHHBIX 3aHATHI

Pazgen 1

BBenenue B XxuMuio.

Tema 1.1.

[loHaTne BemecTBA W XUMHYECKOW pEAKIMH, OCHOBHBIC TMOHATUS U
OIIPEICIICHHUSI.

Tema 1.2.

Crexuomerpuueckre 3akoHbl. DyHIaMEHTAIbHBIC TMOHATHS U 3aKOHBI XUMUU:
3aKOH COXPAaHEHWS MaccChl, 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
KpaTHBIX OTHOUICHH, 3aKOH OOBEMHBIX OTHOILIEHWH. 3akoH ABoraapo,
CJIEJICTBHS 3aKOHA ABOTaJIPO.

Tema 1.3.

CriocoObl ompeneneHns KOJIMYECTBA BELIECTBA, 3aKOH 3KBUBAJIEHTOB. Pacuér
M’ (MoOJIIpHBIX Macc 3KBHUBAJIEHTOB) JJIsl MPOCTHIX BEIIECTB, OKCUAOB, KUCIOT,
OCHOBaHMH, conel. PaKkTop SKBUBAIECHTHOCTH.

Pasnen 2:

CtpoeHue BeliecTna.

Tema 2.1.

OcHOBHBIE CBEJEHUS O CTPOCHMM aToMoB; KBaHTOBO-MeXaHMYECKas MOJENb
atomMa. OpOuTanb, KBaHTOBbIE uncia, ypaBHenue llIpénunrepa, ypaBuenue Jle-
bpoiins, ypaBHenue Ilmanka, mnpuHuun HeompenenéHHoctu ['eiizenOepra.
DnekTpoHHO-Tpaduyeckue GopmMyIibl.

Tema 2.2.

[Mepuonnueckuii 3axkon [{.M.MenneneeBa, cBsa3p I1.C. co crpoeHuem aroma.
Hepnonm, T'pynribl, JuaroHajlibHas 3aBHCHMOCTD. BaKOHOMepHBIC HU3MCHCHUA
CBOMCTB DJIEMEHTOB U coeAuHeHHH (d9QQPEKTUBHBIA paauyc, IHEPrUH
MOHM3AIMH U CPOJCTBA K DJIEKTPOHY, EKTPOOTPHUIATEIbHOCTB).

Tema 2.3.

XuMuueckasi CBsI3b, BHJIBI XUMHUUYECKOU CBs3U. B0o30yxaéHHOE M HOpMalIbHOE
COCTOSIHME aToma. [ uOpuamsanus ODIEKTPOHHBIX  oOmakoB. CrocoObl
MEePEKPBIBAHUS JJICKTPOHHBIX OO0JIAKOB, CHUTMa- MH-JEIbTa-TICPEKPHIBAHMS.
[IpocTpaHCTBEHHAs CTPYKTYpPa MOJIEKYIL.

Tema 2.4.

MeTto/ BalIeHTHBIX CBfA3€H, crmoco® 0O0pa30BaHMsS KOBAJEHTHOW CBA3H METOJ
JlonnoHa u I'elitnepa. I1oaspHOCTH CBSI3U CBOWCTBA KOBAJICHTHOM CBSI3H.

Tema 2.5.

Meroxa monekymsipHeix opOutaneit. I[lopsmok u sHeprus cBs3u. CBsI3bIBAIOIINE
U Pa3phIXJISIONINE OPOUTAITH.

Tema 2.6

HesanenTHsie TUIIBI CBS3€H: HMOHHASA CBA3b, MCTAJLIMYCCKAs CBA3b,
BOAOPOAHAA CBA3b, CUJIbI BaH-IIep-Ban'ILCEl. KoMmnexcubie COCIMHCHMA. Pons
KOMIIJICKCHBIX COC}II/IHGHI/Iﬁ B IMPpUPOAC W TCXHUKC. TeOpI/IH KPUCTAJTIIIMYCCKOT'O




Howmep
pazzena

Ha3Banue u comepxaHue pa3eyioB U TeM JEKIIMOHHBIX 3aHATHN

I10JI4. KOHI[CHCI/IpOBaHHOG COCTOSIHHEC BCIICCTBA. TBCpI[He BCIICCTBA.

Pa3nen 3

XUMUYECKHE CUCTEMBI. O6H_[I/IC 3aKOHOMCPHOCTH XMMHNYCCKUX IIPOLECCOB.

Tema 3.1.

DHepreTuka XMMHYECKHUX TPOIECCOB, BHYTPEHHSSI YHEPTHSs, TEIJIOBOK P PeKT
XUMHYECKUX peakuuu, 1-u, 2-i, 3-i 3aKOHBI TEPMOJUHAMUKHU, DHTPOIHUS, KaK
(YHKITUSL COCTOSIHSI, SHTAIBIHSL. XUMUYECCKHUI MOTCHIINAIL.

Tema 3.2.

sHeprusi ['mOOca, HaMpaBICHHOCTh XUMHUYECKHX MPOIECCOB, XUMHUYCCKOE U
(hazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTb XMMHUYECKON PEAKIIMU U METOBI €€ PETYIMPOBAHMS, 3aKOH ACHCTBUS
Mmacc. YpaBaenue ['ynpOepra m Baare. MonekynapHOCTb peakiuu, MOPSI0K
peakuuu. 3aBUCUMOCTb CKOPOCTHM XUMHYECKON pEaKUUU OT KOHLECHTpaLUH.
KoncranTa ckopocTu (pu3NYECKHid CMBICIL.

Tema 3.4

DOHeprust aKkTUBAlMM, ypaBHeHHEe Appenuyca, mnpaswio Baut-T'odda,
KaTaJM3aToOphl U KaTaIUTHYeCKHe cucTeMbl. OCHOBHOM MOCTYJIaT XUMHUYECKON
KUHETHKH, KUHETHYECKOe ypaBHEHHE. BiusHue TeMmeparypbl Ha CKOPOCTb
XAMHYECKON peakluy, ypaBHeHHe AppeHuyca. MexaHH3M MHpPOTEKaHUsI
KaTAIMTHYCCKUX peakiuid. Xumuueckoe paBHoBecue npuHuuin Jle-Illarenbe.

Tema 3.5

PacTBOpbI, AucrnepcHbIe CHCTEMBI, CIIOCOOBI BBIPAXKEHUSI COCTaBa PacTBOPOB.
TepMonnHaMuyeckue XapakTEpUCTHKU Mpolecca 0O0pa3oBaHMsI PACTBOPOB.
CWJIbHBIE U claOble AJEKTPOJUTHI, HOHHBIE PAaBHOBECHUS B BOJHBIX PacTBOpax,
MIPOM3BEJICHUE PACTBOPUMOCTHU

Tema 3.6

DNeKTpoIUTHYECKasT JUCCOLUALINS, BOJIHBIE  PACTBOPHI
BOJIOPOJIHBIM IIOKA3aTeNb, PEAKLIUU O0OMEHA, TUAPOIIN3 COJIEH.

QJICKTPOJINTOB,

Tema 3.7

CpoiicTBa pa30aBIIEHHBIX PAcTBOPOB  HEANEKTPOIUTOB, KomuraTuBHbIE
CBOMCTBa pacTBOpOB, 3akoHbl Payns. Kpuockomuss  DO0yITMOCKOIHUS.
Ocmotuyeckoe napienue. 3akoH ['enpu. M3oronnueckuii kKoahHULIKMEHT.

Pasnen 4.

OCHOBBI 3JIEKTPOXUMHUYECKHX ITPOLIECCOB.

Tema 4.1.

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pcaKknuu, SHCKTpOHHLIﬁ 6anch,

MOHHpHLIC MacCChl OKBUBAJICHTOB OKHMCJIUTCIIAA 1 BOCCTAHOBHUTCIIA.

Tema 4.2.

XUMUYECKHUE UCTOYHUKHU DIIEKTPUYECKOTO TOKA. [ aJlbBaHUYECKUE DBJIEMEHTBHI,
CTaHJAPTHBIC JJIEKTPOJHBIC ITOTEHUHMANbl. J[BOWHOW DSIEKTPUYECKHU CIION.
VYpaBuenue HepHcra. PaBHOBECHBIN. 31E€KTpOAHBIA NOoTeHIHa. CTaHAapTHBIN
BOJIOPOJIHBIN JIEKTPO/I.

Tema 4.3.

9J'IeKTpOJ'H/I3, 3aKOHBI q)apazle;l KaTOI[HBIe U aHOAHBIC MIPOLCCChI PACTBOPOB U
PpacIiIaBOB SJICKTPOJIUTOB.

Tema 4.4

Koppo3sus u ©Ooppba ¢ Hel. VYpaBHEHHMsS KOPPO3HMHBIX TPOIECCOB C
KHUCJIOPOAHOM M BOAOPOAHOH Aenonspusanueil. CrocoOsl 3alMThl OT KOPPO3UU
— XUMHYCCKUEC, IJICKTPOXHUMHNYCCKUC (MeTaJ'IJ'II/ILIGCI(I/Ie- KaTOAHBbIC, aHOJIHBIC
NOKpbITHSA). JlerupoBaHue MeTaJIOB.

Paznen 5.

CBolicTBa MPOMBIIIJIEHHO BaXKHBIX 3JIEMEHTOB U MX COCIUHEHUU. MOTy4YCHUE
MeTaJUIOB. MeTayuinyecKue CIuiaBbl 1 KOMIIO3UTEL.

Tema 5.1.

Knaccel XMMHYECKHX COEIMHEHWI, CBOWCTBA MPOMBIILICHHO Ba)KHBIX
3JIEMEHTOB U UX coenuHennit Kommno3uunonuesie matepuansl. Kepmersl. Xumus
metamuioB (Al,Fe, Sn,Pb,Mo) Xumus wemeramnos: C,Si,S , dymiepen, kapOuH.
TomnuBa (TBEpOOE, XUAKOE, Ta30BOE), CMa304YHBbIE MaTepHUaibl, MOTOPHBIC
Macia.

Tema 5.2.

Xumuueckass wuAeHTU(UKanus. MeToapl XMMHUYECKOTO HCCIEAOBAHUS U
aHalv3a BEIIECTB M WX mpeBpanieHuil. KayecTBEHHBIN W KOJWYECTBEHHBIN
aHanu3. (I'paBuMeTpuYecKuid, TUTPUMETPUUECKHUM, KOMILIEKCOHOMETPUUYECKUI
METO/Ibl aHAJIN3a).




4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

U3 Hux Ne
No | Tembl npaktrueckux | ®opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYTOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
No Tpy10eMKo HPaKTHYeCK | pasaen
wn HaumenoBanue nabopatopHbix paboT otb, (uac) oif a
MOJATOTOBK | JMCIIMII
u, (yac) JIMHBI
Cemectp 2
1 | Crexuomerpuueckue 3akoHbl. DyHIaMeHTaIbHBIE 1 1
MOHATHS U 3aKOHBI XUMHUU. CrIOCOOBI OnpeaeNeHUs
KOJIMYECTBA BEIICCTBA.
2 | Onpenenenne M’ skBHBajIeHTa METaJLIA. 4 1
Onpenenenne  TerioBoro  sddekra  peakuuu 4 3
3 | HeliTpanu3aiuu.
4 N3mepenne u pacyeT 3JeKTPOAHBIX TOTEHIMAIOB 4 4
MetaiyioB 1 DJIC rajpBaHUYECKUX DJIEMEHTOB.
XuMudeckass M DIEKTPOXUMHUYECKas KOppo3us, 4 4
HccnenoBanme KOPpO3UH METAILIOB M OIpEIesICHUE
UHTUOUTOPHOTO 3 deKTa
Bcero 17

4.5. KypcoBoe npoeKTUupoBaHue/ BHIIOTHEHUE KyPCOBON PabOThI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
4.6. CamocrosaTenbHas padoTa 00yJarOIIIXCS

Bugsl camoctosTensHON pa6OTBI " €€ TPYAOCMKOCTD ITPUBCJICHLI B Ta6J'II/II_Ie 1.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

Bun camocrosiTensHO# paboTh Bcero, vac Cemectp 2, uac

1 2 3

W3ydeHue TeopeTrnueckoro Mmatepuaia gucuiuinasl (TO) 32 32
PacuetHo-rpaduueckue 3ananus (PI'3) 2 2
IToaroroBka k Tekymemy KoHTpouto ycrieBaemoctu (TKY) 7 7
Jomamtaee 3amganue (/13) 10 10
[ToaroroBka kK mpomexyTouHoi arrectarmu (ITA) 6 6
Bcero: 57 57




5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUSI

JUISL CAMOCTOSITENIEHON PabOoThl 00yUarOMMXCs [0 TUCHUIUTMHE (MOJIYIIIO)
VY4ebHO-MeTOoIMYeCKHe MaTepualibl UIl CaMOCTOSITEIbHONM Pa0OThl OOYyYarOLIMXCS yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN

[lepeueHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/1aHUN IpUBeieH B Tabmulle 8.
Tabmuua 8— [lepeyeHp NMe4YaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

[Mudp/ URL aapec

bubnuorpadudeckas ccpuika

KosmmuecTBo
9K3EMIUISIPOB B
Ooubmmoreke
(kpome
ANEKTPOHHBIX
9K3EMILISPOB)

https://urait.ru/bco
de/512502

Iunka, H. JI. O6mast xumus B 2 T.: y4eOHHK JUisl BY30B /
H. JI. I'nunka ; mox penakiuei B. A. [Tonkoga,

A. B. babkoBa. — 20-e u3z., mepepad. u gon. — Mocksa :
WznatensctBo FOpaiit, 2023. — 353 ¢. — (Briciiee
obpaszosanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod
e/432806

OOmast ¥ HeOpraHuyuecKasi XuMusl. 3aJJauHuK : ydeOHOe
nocoowue tst akageMudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. babkunoi, JI. /1.
Tomuno#. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponHsii // ObC KOpaiit
[caiiT]

OKHUCIUTENBHO-BOCCTAHOBHUTEBHBIE MTPOIIECCHI : |
DnekTpoHHBIH pecypc] : yuebHoe ocodue / T. E. Kpsinosa,
T. Y. ®omuuena ; C.-Iletepl. roc. yH-T a9pOKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE AaH. - CaHKT-
[TerepOypr : M3a-so I'VAIIL, 2019. - 77 c.

e.lanbook.com>book/17

2907

I'ypos, A. A. Xumus: Teopus U pakTuka. MeTaisl u
craBbl : yueOHuK / A. A. I'ypos, I1. B. Ciutukos, XK. H.
Mennsix ; moa pegakuuen A. A. ['ypoBa. — 2-e u3 ., ucmp.
— Mocksa : MI'TY um. H.D. baymana, 2019.

Xumusi. OCHOBHBIE CTEXMOMETPHYECKHE 3aKOHBI, CTPOCHUE
BEILIECTBA, TEPMOIMHAMHKA, KHHETUKA, PACTBOPBI,
ANEKTPOXUMHUS: [ DIEKTPOHHBIN pecypc] : yuedHoe mocobue /
T. E. Kpsinosa, T. U. ®omuuesa ; C.-Ilerep0. roc. yH-T
a3POKOCM. MPHUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE JIaH. -
Cankrt-Ilerepoypr : MU3a-o I'VAII, 2020. - 148 c.

54 X45

Xumus : yueOHUK aiist By30B / A. A. I'ypoB [u 1p.]. - 2-¢
u3n., crep. - M. : U3g-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

https://znanium.co
m/catalog/documen
t21d=425379#:~:tex
t=http%3A//pilotL
Z.ru/files/10512/

OO6mas u Heopranuveckas xumus : B 2 T. T. 1 : 3akoHbI
KOHIIETIIUH : yueOHoe rnocobue / mox pen. akagemuka PAH
A. 1O. lluBanze. - 2-e uza. - Mocksa : JlJabopaTtopus 3HaHui,
2022. - 495 c. - (YueOHuk y1st BbICIIE mikoubl). - ISBN
978-5-93208-576-9. - Tekct : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/1984044

54 ES5

OcHoBbI 00111e# XUMUH : yueOHoe nmocodue / B. 1.
Endumos. - 2-e uzn. - M. : THOPA-M, 2017. - 256 c.

20



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
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://urait.ru/bcod
e/536017

Xumus : yaeOHuk i By3os / FO. A. JleGenes,

I'. H. ®agees, A. M. I'ony6es, B. H. [llaroBan ; mox obmei
penakmueii I'. H. @aneeBa. — 2-e u3z., nepepad. u gom. —
Mocksa : M3natenbctBo FOpaiit, 2024. — 431 c. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-02453-1. —
Tekcr : anexTponHsIid / OOpazoBarenbHas miatGopma
[Opaiit [caiT].

7. IlepeyeHb AMEKTPOHHBIX OOpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHHUKAITMOHHOM ceTu «HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTu «UWHTepHEeT», HEOOXOAMMBIX [Jii OCBOCHHUS TUCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedueHb OJIEKTPOHHBIX OO0pa30BaTENbHBIX PECYpPcOB HMH(POPMAIIOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»

URL agpec HanmenoBanue
https://Xumuk.ru/ Caiit 0 xumMuu
http://www.hemi.nsu.ru OCHOBBI XUMUH:

00pa3oBaTeNbHbIN
CalT JIJIsl CTYJICHTOB

8. Ilepeuenb MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEUeHUs, HCIOIB3yEeMOTO TpPH OCYHIECTBICHUU
00pa30BaTeNIbLHOTO Mpolecca MO0 AUCLUIIINHE.
[lepedeHp UCTIONB3yEMOT0 POTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumuie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuenn MH(}OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCTIONTBE3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPoIlecca Mo JUCIUILTHHE

[lepeuenr MCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTLUIHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHOMN 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayIuTOpPUs C UCIIOIb30BaHUEM l'acremno 15
JIeMOHCTPAIMOHHBIX Ta0uIl U cxeM, [lepuoanueckoil cucTeMsl 32-01



https://urait.ru/bcode/536017
https://urait.ru/bcode/536017
https://xumuk.ru/
http://www.hemi.nsu.ru/

xumuaeckux 3nmemeHToB [[.11.MenneneeBa, oOpa3iioB
MHHEPAJIOB, MOJENEN NPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cneumanu3vpoBaHHAs XUMHYECKas JJa0OpaToOpus C lNacrenmo 15
UCIIOJIb30BAHUEM JEMOHCTPAIIMOHHBIX TIAKATOB, 33-02
71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUISI OTIPEICIICHUS 33-04

SKBUBAJICHTA METAJIJIA, U3MEPEHUS DJIEKTPOIHBIX ITOTEHIIMAIIOB,
CKOPOCTH KOPPO3UHU- METAJLIOB - MUIJIMBOJILTMETPBI;
aHAJIMTUYECKUE U AJIEKTPOHHBIE BeChl; JabopaTopHbie pH-
METPBIL, HEHTPU(PYTH U KATOPUMETP.

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIIMN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TPOMEKYTOYHOH aTTECTAllUU
00yyJaronuxcs no IUCHUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCTaIluU

Bun HpOMG)KyTO‘IHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPCACTB

JuddepeHmpoBaHHbINA 3a4ET Crircox BOIpOCOB;
Tectnr;

10.2. B kauecTBe KpUTEpPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHINH OOYyYaloUMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHI, KOTopas puBeacHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIB30BaThCS
100-0annpHast ~ mKajma ~ MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu olleHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayutpHad mIKama paKTep (bopep

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOMWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHUTEPATYPHI,
TECHO INPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUIECKOM
JeSITeIbHOCTBIO HAIIPABICHMUS;

— YMeIJI0o 000CHOBBIBAET M apPTYMEHTUPYET BBIIBUTAEMBIC UM HIEH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CcBOOOJIHO BJIJICET CUCTEMOM CeUAIN3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
GavTCHO»

— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTpaMMHBINA MaTepuan, TpaMOTHO H
M0 CYILIECTBY WU3JlaraeéT €ro, ONWUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET Hay4YHBIC MTOJI0KEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIIMAIN3UPOBAHHBIX OHSITHMH.

«XOpOoLIO»
GauTCHO»

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI;
«yZIOBJIETBOPUTEIBHO» | — JIOIYCKAeT HECYIIECTBEHHbIE OINOKN U HETOYHOCTH;

«3AUTEHO» — UCHBITBIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHUHU 3HAHWUU
HaIpaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MMOJI0KEHHUS,
— 3aTpyJiHseTcs B (POPMYIMPOBAHUU BBIBOJOB M 0000IICHUI;




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrKa chopMUPOBAHHBIX KOMITCTEHITHIA

— YaCTUYHO BJIaJ€CT CHCTEMOM CIICHAJIN3UPOBAHHBIX MTOHSATHH.

«HEYIOBJIETBOPUTEILHO
«HE 3a4TCHO»

— o0OyJaromuiicss HE YCBOWJ 3HAYUTEIHOM 4YacTH MPOrPaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIC  OIMMOKA W HETOYHOCTH  IIPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B MPAKTUUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOKCHHUS;

— He GOopMYJIMPYET BBIBOJIOB H 0000IICHUI.

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUS HITM HHBIC MAaTEPHAIIbI.
Bomnpocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

No i/t

Kon

Ilepeuens BOIpOCOB (3a1a4) AJIs SK3aMEHA
P P (san1211) 1 MHJMKATOpa

Y4eOHBIM IJIAHOM HE IPEIYyCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nud . 3auera npeacraBieHsl B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adyera

Ne /it [Tepeuens BompocoB (3amayv) yist 3a4deTa / nudd. 3auera

Kon
WHJMKaTOpa

1. CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MEXaHUKHU: OIIK-1.3.1

1. 3anumure ypaBHeHue I[lnanka, naiite OOBSICHEHHE MOHSITHUIO
KBAaHTOBAsl SHEPIUs
a. JlaiiTe XapakTEpUCTUKY U ONPEIEICHUE ITOHATUIO KOPITYCKYJISIPHO-
BOJIHOBOM Tyallu3M
0. 3anummte YpaBHeHue J[le-bpoins, — naliTe NOHATHE JIMHBI
BOJIHBI [le-bpoiis.
2.3anumure
HeonpeneneHHocTH ['eii3enbepra, ¢usnueckuii cMpIca .

MATEMAaTHYICCKOC COOTHOIICHHEC HpI/IHHI/IHa

2. ChopmynupyiiTe onpeneneHue MOHIATHS «aTom», artoMmMHoe sapo, | OIIK-1.3.1

JIaiiTe ompeseleHre, YKaKUTE Ha COCTaB aTOMHBIX SZEp.
ChopmynupyiTe OINpeaesieHle U MOHIATHE BOJTHOBOW (PYHKITHH.

3. 3anuiure

IIpuBenure

Chopmynupyiite MOHATHE BOJIHOBON  ¢yHkiuu, Jlaiite
onpeneneHue KBaHTOBBIM uyuciaMm, uxX (U3HYECKUN CMBICII.

3JeKTpoHamu, nante nousatus [lpuHnuny 3anpera [laynu, [TpaBuny
Xynpa, npasuiy KiiedkoBckoro.

VpaBuenue Illpenunrepa mns aroma Bomopoxa. | OINK-1.3.1

IMPUMCPLL  3AIIOJIHCHUSA ATOMHBIX Op6HTaJlef/'I

4. Chopmynupyiite noustue Ilepuoanueckoit cucremsl snementoB. | OIIK-1.3.1.

Hanrte onpenenenne Ilepuoanueckomy 3akoHy MeHnpaeneeBa, u
chopmynupyiite coBpeMeHHoe onpeaeneHue Ilepuoanueckoro
3akoHa. Jlaiite ompenenenue rpynnsl, nepuona B IIC. [laiite
00BbCHEHHE TaKWM IOHATHSAM, KaK aHAJOTH, B 4€M 3aKIIIOYaeTcs ¢
CYTb 3TOW 3aKOHOMEPHOCTH.

S. Chopmynupyiite n pgaiite omnpenerneHne TakuM noHsTtHsaMm, kak | OITK-1.3.1

JJIEKTPOHY,

paauyc aTroMOB W HOHOB, 3JSHCPIrUHU HOHMU3aluu, CpOACTBO K

QJICKTPOOTPUIATCIIEHOCTD, OKHNCIINTCIBHO-




BOCCTAHOBUTEINIbHASI ~ CIIOCOOHOCTb. ITpuBenure mpumepsl U
OOBSICHUTE 3aKOHOMEPHOCTh HM3MEHEHUS CBOWCTB 110 MEPUOJY H IO
rpynme.

ChopmynupyiiTe TOHATHE XUMHYECKOW CBsI3M. HazoBHUTE OCHOBHBIC
XapaKTePUCTUKHU X.C. Onumure KBAHTOBO-MEXAHUYECKUE
MIPEACTABJICHUS O MPUPOJIE XMMHUYECKOMN CBs3H, Teopus ['eiitiepa u
Jlonpona, paiite moHATHE OOpa30BaHUS JABYXaTOMHOM MOJIEKYJIBI.
JaliTe 00OBbsICHEHHE METOAY BaJIEHTHBIX CBsI3ed, yKaxuTe THIbl XC.
IIpuBenure npumepsl. KoBasmeHTHas CBsA3b, [aTh OIPEAEICHUE,
IIPUBECTU IPUMEDPBL.

OIIK-1.3.1

ChopmynupyiiTe MOHATHE XUMHYECKOU CBsI3H. HeBalleHTHBIC THIIBI

XUMUYECKOM CBSI3M: METaJUIMYecKas, JaiTe ONpelereHUue TaKou
CBSI3M M  OOBACHUTE MEXaHU3M OOpPa30BaHUS 3TOM XUMHUYECKOU
CBSI3U.

OIIK-1.3.1

[aiite omnpeneneHue yHHUBEPCAIBHOMY KBAHTOBO-XMMHUYECKOMY
MeToAy  omMcaHus  xumuyeckoil  cBizu  (MMO)  merony
MoJekysipHbix opoutaneidr unn  (JIKAO), npuBeaute mpumepsl U
OIpeIeNIUTE MOPSJIOK CBSI3U, MAaTHUTHBIE CBOMCTBA.

OIIK-1.B.1

Chopmynupyiite moHsTHE THOPUAM3AIMKA aTOMHBIX  OpOHTAaNEH.
[Tepeuncnure Buapl TuOpuan3anuii. Jlaiite onpeneneHue NOHATUS O
NOJSIPHOCTH ~ MoOJeKkyna. llpuBeaurte npumepsl HONSPHOW WU
HENOJIIPHON MOJIEKYJIBL.

OIIK-1.B.1

10

ChopmynupyiiTe  ompeneireHue  paauoakTUBHOCTH.  HazoBute
Ba)KHEHIIIMe CBOWMCTBA PaJMOAKTUBHOIO M3Iy4YeHHs. o -,B- , vy -
W3JIYyYECHHUS. [arite onpeaeneHue OCHOBHOTI'O 3aKOHA
panroakTuBHOTO pacnajaa. Jlaiite omnpenenenue Koncranre pacnaga

(1)

OIIK-1.V.1

11.

Chopmynupyiite TOHATHE XHUMHUYECKOW TepMOAMHAMUKH. JlaiiTe
oTpefieieHUue TOJIHOM PHEPruH CUCTeMbI, €€ (PU3UYeCKHil CMBbICIH,
chopmynupyilTe TEpBbI 3aKOH TEPMOIUHAMUKH. HAIHUIINTE
YpPaBHEHUE IIEPBOr0 3aKOHA TEPMOAMHAMUKH.

OIIK-1.B.1

12.

Chopmynupyiite mnonHsTHe XUMHYECKOH TepMmoauHamuku. [laiite
OTIpeIeTICHUE CBSI3AHHOM HYHEPIHUHM CUCTEMBI, €€ (HU3NUECKUN CMBICI,
chopMynupyiiTe  BTOpPOH  3aKOH TEPMOJAMHAMUKH, HAIUIIUTE
YpaBHEHUE BTOPOTO 3aKOHA TEPMOIMHAMUKH.

OIIK-1.B.1

13.

Chopmynupyiite mnonHsTHe XUMHYECKOH TepMmoauHamuku. [laiite
onpezeneHue cBodboaHoM »Heprun ['MO6ca e€ ¢uznueckuil cmbic,
HanUIIUTe ypaBHeHHE [uOOca, yKaXuTe KpUTEpUH MPOTEKAHUS
peakuuid. 3anuIIMTe YacTHYIO MPOU3BOJHYIO  YUYHTHIBAIOILYIO
3aBUCUMOCTh dHepruu ['nb0ca oT coctaBa cucteMsl. [laiiTe moHsTHE
XUMHYECKOTr0 IIOTEHIIHAJIA.

OIIK-1.B.1

14

ChopmynupyiiTe MOHSATHE XUMHYECKOM KuHEeTUKH. JlaiTe
ONpeAeIeHUEe OCHOBHOTO TIOCTyJaTa XUMHYECKOM KHUHETHKH.
ChopmynupyiiTe TOHITHE MOJEKYISIPHOCTH PEAKIMU U TMOPSIKA
peaKkuu. [lepeuncnure ¢akTopsl BIMSIONME HA CKOPOCTh
XUMUYECKOM peaklnu. YpaBHEHHE AppeHuyca, ypaBHeHue Bant-

Todda.

OIIK-1.V.1

15.

Chopmynupyiite moHsiTHe  pacTBopa.  Ha3oBUTE  OCHOBHBIE
XapaKTEePUCTUKH pacTBopa. JlaiiTe moHATHE O CrOc00axX BHIPAKEHUS
KOHIIEHTPAIlUi PacTBOPOB, KAKUE BHUJIbI KOHIICHTPAIIUH CYIIECTBYIOT.
Hanumure dopmyisl ais ux pacuéra (M, N,Cm, T, y, ®)

OIIK-1.B.1

16

ChopmynupyiiTe ompeneneHue MOHsITHS «KOJUIMTaTUBHBIC CBOMCTBA

OIIK-1.3.1




pactBopoBy». JlaiiTe ompeneneHne TaKuM HMOHATHAM, Kak JUPQy3us,
ocMmoc, ocmotrdeckoe napieHue. Chopmynupyite 3akoH Bant-
l'opda u 3akonsr Paynsa. VkaxuTe 3aBUCHMOCTb TEMIIEpaTypbl
KPHUCTAJUIN3AIMY ¥ KUIICHUS OT KOHIIEHTPAIIUU PacTBOPA.

17

ChopmynupyiiTe TMOHSATHE 30HHOW TEOPUM KPUCTAIIOB, JaiTe
ONpEeNeJeHUEe  pealbHbIX  KpUcTaioB. JlaiiTe  ompexaeneHue
HECTEOXUMETPUUYECKUX COEAUHEHUN WM COCIMHEHUN MEPEMEHHOTO
COCTaBa, NPUBEANTE NPUMEPbI KPUCTAILUIOB IEPEMEHHOTO COCTABA

OIIK-1.3.1

18.

Cdopmynupyiite monsatue pactBopa. [laiiTe ompenencHue cocTaBy
pactBopa. Kakue arperatHble COCTOSHHA pacTBOpOB Brl 3Haere
Kunkue pactBopsl. JlaiiTe ompenencHue M (DU3HYECKHA CMBICI
TAKOI'O SIBJICHUS, KaK, JIEKTPOJIUTUYECKAs IUCCOLMALAS PACTBOPOB.
[IpuBeauTe NpUMEPBL.

OIIK-2.3.1

19

ChopmynupyiiTe TOHSTHE  DJEKTPOJIHWTA, JaWTe OIpeAcIICHHE
CHWJIBHOTO M ciaboro siekTpoinurta. JlaiiTe ornpeneraeHue CTENEeHU
mucconuanuu. IlpuBeaure npumepsl. 3anummre 3aKkoHbl Payns s
DIIEKTPOJIMTOB, N30TOHMYECKUI KO DUIIMEHT, PU3HUECKUI CMBICI.

OIIK-2.3.1

20.

ChopmynupyiiTe MOHATHUE.  BOJOPOMAHBIM mMoka3zarens.  [laiite
ompeJieJIeHue HMOHHOTO Mpou3BeneHust Bojibl. Hanmummre ypaBHeHue
JUIsl pacuéra BOJIOPOAHOTO MOKA3aTesl.

OIIK-2.3.1

21.

ChopmynupyiiTe  onpeneicHHe TaKWX IOHATHH Kak: [wmaposms
cojiei, MOHHO-OOMEHHBIEC PEAKIIMU, IMEePEeYUCIUTE BHJbI THAPOIIU3A,
npuBeAUTE NpUMepbl (Tpu THHa ruaponusa). Ompepenute  pH-
pPacTBOPOB IUAPOIIN3a, JalTe ONpeaesieHue COBMECTHOIO I'MIPOIN3A,
NPUBEIANTE IPUMEPBIL.

OIIK-2.3.1

22.

Cdopmynupyiite noHatue mnpousBeaeHUs pacTBopumocTd. Jlaiite
ompezieieHne  mpouecca  pacTtBopeHus. Jlaiite  ompezpeneHue
HACBHIIIEHHBIX ~pacTBopoB. [JlaliTe ompeneneHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIYUCIEHHE PACTBOPUMOCTH B MOJIb/J, /11,

OIIK-2.3.1

23.

Chopmynupyiite TMOHATHE OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIX
nmpouecco.  JlalTe omnpeneneHue OKUCIUTENb, BOCCTAHOBUTEID,
MIPUBEAUTE MPUMEPHI U YKAXKHUTE, B KAKUX CIydasx MOXKET OAUH U
TOT K€ DJJEMEHT BBICTYyNaTh KaK OKHCIUTEIb WIH  Kak
BOCCTAHOBUTEb.

OIIK-1.V.1

24.

Chopmynupyiite moHATHE «DIEKTPOAHBIA mMOTeHHHamy. [laiite
omnpeneneHue W (PU3UYECKUM CMBICT JTBOWHOTO  AJIEKTPUUYECKOTO
cinosi.  OObBsCHUTE SIBIEHUS CKayka TMOTeHIMana. Hamummre
ypaBHeHue HepHcra.

OIIK-1.V.1

25

ChopmynupyiiTe TOHSATHE TaTbBaHUYECKOTO JJIEMEHTa, JaiiTe
OTpeNIeTICHUE TIOHATHS «IJEKTPOA» B DIIEKTPOXUMUH, HAMHUIIUTE
ypaBHeHue HepHcra, ykaxkure, KakKue MpPOLECChl MPOTEKAIOT Ha
KaTo/e, a Kakue Ha aHoje. 3alHIIUTe TOKOOOPa3yIoIIyI peaklUio
JUIsl  TalbBaHUYECKOTO DJJIEMEHTAa W CXEMYy TaJlbBaHUYECKOIO
sneMeHTa. [laliTe ompeneneHue 3MEKTPOJTUTUYECKOrO KIk0Ya, €ro
(bu3HYECKUN CMBICI.

OIIK-1.V.1

26

ChopmynupyiiTe MOHATHE SIEKTPOJIM3a pPaACIUIaBOB U PacTBOPOB,
JaiTe OMNpeNeieHUe 3TOro SIBJICHUS,  HAMUIIUTE  IMPOLECCHI
MPOTEKAIONIMe Ha aHOJe M Ha Karoje. Hamumure ypaBHEHHE
@Dapanes A5 IEKTPOIN3a, 00BACHUTE (DU3MUECKUN CMBICH ,JaiiTe
onpefiesieHue 3JIeKTPOXHUMHUYECKOI0 SKBUBAJICHTA.

OIIK-1.V¥.1

27.

CdopmynupyiiTe TOHATHE KOPPO3Us MeTaJUIOB. HazoBuTte akTopsl,
BIUSIONIME Ha KOPpo3ur0 MeTauioB. OOBSCHUTE MEXaHU3M

OIIK-1.V.1




KOPPO3UWOHHBIX TporieccoB. HaszoBure cmocoObl 3alIMTHl  OT
KOPpO3UH.

28. ChopmynupyiiTe  MOHSTHE cranu. HazoBute ocnHoBHbie | OIIK-2.3.1
KOHCTPYKIMOHHbIE ~MeTauibl. CBoWcTBa  AJIIOMUHMS, XpoMa,
Kenesa, ux monydeHwne u padUHUPOBAHHE, WCIIOJIB30BAHUE B
CaMOJIETOCTPOCHUHU U MPUOOPOCTPOCHHUHU.

29. Chopmynupyiite moHsTHE TOIMMEPOB, cTpoeHue momumepoB u | OIIK-2.3.1
CHOCOOBI  TOJNYYCHUS, HA30BHTE IPHUMEHEHHE IIOJMMEPOB B
POMBIIIJICHHOCTH

30. ChopmynupyiiTe MOHATHE XUMHUYECKOW uaeHTu(ukauu Bemiects, | OIIK-2.3.1

HazoBute MeToapl KOJIMYECTBEHHOI'O aHaim3a. Kakue BUIBI
MHCTPYMEHTAJILHOI'O aHAJIN3a Bbl 3HACTE.

[lepeuens TeM JIi KypCOBOTO TPOCKTHPOBAHUS/BBIMIONHEHUS KYPCOBOW pabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM st KYPCOBOTO IPOSKTUPOBAHHS/BBIITOJIHEHHUSI KYPCOBOU paObOTHI

No /11 [TpuMepHBIii IepedeHb TeM i KypCOBOI'O POEKTUPOBAHUS/BBIIOJIHEHHS
3 KYpCOBOil pabOThI

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompockl st mpoBeneHUsS TPOMEXKYTOYHOW aTTECTallMM B BHJIE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuie 18.

Tabnuua 18 — IIpumepHblii iepedeHb BOIIPOCOB ISl TECTOB

Ne /it [IpuMepHBIi IepeYeHb BOIIPOCOB ISl TECTOB Kon
MHAMKATOpa
1. | [IpounTaiiTe 3a1anne U 3aNUIINTE Pa3BEPHYTHI 00OOCHOBAHHBIN OTBET OIIK-1.3.1
Kakue KBaHTOBBIE UMCIIA TOJIHOCTBHIO XapaKTEPU3YIOT SHEPTUIO
JIEKTPOHA

Omanon omeema: B keanmosoil mexanuke kasxcoas AO onpeodensemcs
mpemsi K6AHMOBbIMU Yucaamu: N -21a6Hoe K8AHMOB0e YUCIO,
onpedensiem obwull 3anac sHepauu (npunumaem 3uavenus 1,2,3 u m.o.
00 o©)

| —-opbumanvHoe Keanmosgoe Yucio onpeoeisem opoUmanIbHoili. MOMEHM
Koauuecmaa 08uxcenull d1ekmpona (npunumaem 3uadenusi 0,1,2,3 u m.o.
00 N-1). Kaosicoomy 3nauenuio 21asno2o K6anmogo2o 4ucid,
coomeemcmayem N 3HAYEHUL OPOUMANTLHO20 K8aAHM06020 uucaa l.
OpbumansHulil MOMEHmM KOIUYecmea osudiceHutl, smo eekmop, (L) ezo
aAbCONOMHASL 8eNUHUHA NPUHUMAET CIPO20 ONPeOeNéHHble KBAHMOBbLE
sHavenus. Taxum obpaszom, obosHauenue 1100020 NOOYPOBHS
onpeoensemcsi 08yMsl KBAHMOBLIMU YUCTAMU, 2AGHBIM U OPOUMATbHBIM
Keanmosvimu yuciramu. L

M, — MacHumMHoe K8AHMOBOe YUCIO ONPedelsien 603MONCHbIE 3HAYEHUS]

npoeKyuu opouUmanrbHO20 MOMEHMA KOAUYECmEa 08UNCEHUS IIeKMPOHA
Ha ukcuposanHoe HanpasieHue 8 NPOCMpanHcme.
My — CNUHOB0€E KBAHMOBOE YUCTIO — COOCMEEHHDLI MACHUMHBII MOMEHM

umnynvca, npoeKkyusl 6ekmopa CnuHa Ha onpe()eﬂéHHoe Hanpaejienue

6HEUWLHE2O NOJIs, MOIHCEN NPUHUMAMb 3HAYEHUA ms :t E,

Taxum 06pa30M NOJIHYIO DHEP2UI0 IIEKMPOHA XapaKmepusyom .




N -enaéHoe Keanmogoe 4Yucio u I—0p6umafzbﬂoe KedaHnmoeseoe 4ucio

[IpounTaiite 3aganue, BbIOEpUTE MPABUWIBHBIA OTBET W apryMEHTHPYWUTE
3TOT BBIOOD.

B aTome, anekrponHas popmyiia KOTOpOro
1522522p°3s23p°3d194524pP4d°35s2, ... BaIGHTHBIX PNEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

Apeymenmuposannwiii omeem:

CoenacHo 31eKkmpoHHO20 NACROpMa , Onpedeum dNeMeHm, SMo HUOOU,
Ha 8HeulHell 2JIeKMPOHHOU OpOUmManu Haxo0amcs 2 CHaApeHHbIX
anexmpona Ha 5% - nodyposune , Komopuie 8030YicOasCh nepexooam Ha
5-p! nodyposens a maxace 3 anexmpona na 4d*-nodypoene, maxum
o6pazom 5 necnapennvix snexmponos(5st5ptad®) onpeoensiom
KOIUYeCm80 8ANIeHMHBIX IJIeKMPOHOS.

Ipasunvuviti omeem: d

OIIK-1.B.1

[IpounTaiiTe TEKCT, BEIOEPUTE MPABMIBHBINA OTBET U 3aIUILIUTE
IIOCJIE0BATEIBHO IEMEHTHI B IOPSIIKE YBEIMYEHUSI CIMHOBAJIECHTHOCTH
JUISL CIEIYIOLINX JIEMEHTOB B BO30YXK/IEHHOM COCTOSIHUM.

a.Al; b. Mn;

d. Be; e. As

Koy npasuivio2o omeema. d, a,e,b

OIIK-1.V.1

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka)X101i MO3ULINH,
JAaHHOU B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOILYIO TO3UIIUIO B
npaBoM cToJione. Ha BHEITHEM 2JIEKTPOHHOM YPOBHE HAXOJUTCA :

a. Sc; 1. 3 anexTpoHa
b. Sb; 2. 4 sneKkTpoHa
d. Ge; 3. 1 sniekTpoH

e. Si 4.2 »nexTpoHa
5. 5 5JIEKTPOHOB
6. 6 IIEKTPOHOB

K4 npasulibHo20 omeemada.

a b d e
4 5 2 2

OIIK-2.3.1

[MpounTaiiTe TEKCT, BEIOEPUTE MPABUIILHBIC BAPUAHTHI OTBETA U
3aMUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

W3 mpe1oskeHHOTO TIepEyHSsT BEIIECTB BRIOEPHUTE BEIIECTBA MOHHOTO
CTPOCHHS B KOTOPOM IIPUCYTCTBYET KOBAJICHTHAS MOJSPHAsL CBS3b:

1. Xnoposogopoa, 2.Kapbonat natpusi, 3. Okcua cepsi (1V), 4. AMmuak,
5. Cynwodart xene3a(ll)

[IpaBunbpHBI OTBET:2,S.

O6ocHoBanue: NOHHYIO KPUCTAIITMYECKYIO CTPYKTYPY HMEIOT BEIIECTBA
B y3JIaX KOTOPBIX HAXOMAATCSI HOHBI, HO CIIOXKHBIE HOHBI 00pa3yrOTCs U3
3JIEMEHTOB C pa3Hoi anekTpooTpunaTensHocThio. Kak To CO32- B
kapOoHate Hatpus U SO42- B cynbdare xkelesa, T1e MEXIy KUCIOPOIOM
Y 2JIEMEHTOM KOBAJICHTHAs TIOJIIPHAsS CBsI3b. TakuM 00pa3oM cosin
HUMEIOT MOHHYIO CBSI3b, HO CJIOYKHBIC HOHBI BHYTPH KPUCTAIJIOB UMEIOT
KOBAJICHTHYIO MOJISIpHY0. OCTalbHBIE MPEUIOKEHHBIE BEIIECTBA UMEIOT
MOJICKYJIIPHBIC CTPYKTYPbI

OIIK-1.3.1




[IpounTaiiTe TEKCT 1 3aUIIUTE Pa3BEPHYTHII 000OCHOBAHHBIN OTBET.
JlaiiTe onpeneneHne BOJIHOBON (DYHKIMH, YKOKUTE €€ (GU3NISCKUN
CMBICIL.

Omanounvlil omeem:3aKoHbl 08UINCEHUS YACMUY 8 KBAHMOBOU MEXAHUKE
svipadcaiomces ypasnenuem LlIpéounzepa. Imo ypaenenue
npeocmasisiem coootl oughghepenyuaivroe ypasHeHue 8 YacmHulx
npouU3B00HbIX. DMO YpasHeHUe OnUcvleaem nogedenue d1eKmpona 8
amome, mo eCmb C8A3bl8aem IHEP2UI0 CUCIEMbL C €€ 80JIHOBLIM
osudicenuem. Takum obpazom eonnoeas Qynxkyus (v )xapaxmepuzyem
8EPOSIMHOCMb HAXOHCOCHUSL INeKMPOHA 8 NPOCMPAHCMEe, MO eCMb
@uzuyecKuli cMuicl, 20 001ACMb 8 NPOCMPAHCMEE, 20e 8ePOAMHOCIb
HAX0JICOEeHUs! DJIeKMPOHA MAKCUMATbHO, IM) 001acmb HA3bl8aemM
opoumanvio.

OIIK-1.B.1

HpO‘II/IT aliTe TeKCT , BBI6epI/IT6 HpaBI/IHBHHﬁ OTBECT U 3alIMIIINTEC
apryMeHTbl, 000CHOBBIBatOIIME BBIOOP. Pacmonoxuts snements! A
MNOATPYUIIBI B IOPAAKE YCUIICHHUA MCTAJINIMYCCKUX 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;

e. Ra, Ba, Sr, Ca, Mg, Be

Apeymenmupoeanusiii omeem: C ygenuueHuem amomHo20 paouyca
yeeauduearomci 60CCmaHoeumelbHvle ceoﬁcma, mo ecnib
memaniuyeckue, paouyc 6 IICO 6 noopynne ceepxy 6Hu3 ygeiuuusaencs,
CoomeeniCnMeeHHO U MeMAalludYHOCNb yeeaudueaenics

Ilpasunvruiti omseem: a

OIIK-1.3.1

[IpounTaiite TekcT, BEIOEPUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA

B xnopuze kanbiust CaCly ... xumuueckas CBsi3b.

a. HeToJIsIpHas KOBaJICHTHas;

b. monspHast KoBasIeHTHas,

C. NOHHAs;

d. Metayunyeckas

Omeem: Hounas;

Obocnosanue omeema:CaClz, smo conv obpazasannasn snemenmamu c
As/0 >1.9, cesazb uonnas

OIIK-1.V.1

[IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEILHOCTh METAJLIOB,
KOTOpBIE BOCCTAaHABIIMBAIOTCS HA KAaTOJIE TIPH JIEKTPOJIM3E PACTBOPOB
coneii: 1.Cynbdar menmu,

2. Hutpar cepebpa,

3. Cynboart xenesa,

4.Cynbdat nmuHKa

[TpaBunbHeIil oTBeT:2,1,3,4.

OIIK-1.B.1

10.

[IpounTaiite TeKCT, BEIOEpUTE MPaBUIIbHBIE BApUAHTHI OTBETA U
3aMUIIUTe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB. M3 uncia,
yKa3aHHBIX B PSJIy 2JIEMEHTOB BBIOEPUTE JIEMEHTBHI, Il KOTOPBIX
XapakTepHa IOCTOSIHHAs CTeNEeHb OKUCIEHHUSI.

OIIK-1.3.1




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

npasuivHoult omeem 1,5.

Obocnosanue:.Ha enewineri 21eKkmpoHHOL OpOUManu y Kaaus Haxooumcs
MOJILKO 0OUH INEKMPOH , HOIMOM) OH MONCem omoasams e2o u
nposaeiames cm ok +1, y kanvyus 2 21KMpoHa OH MOdicem omoasamay
MONLKO 2 2]IeKMPOHA U NPOAGTISIMb CM OK +2.

11.

[IpounTaiiTe TEKCT 1 3aUIIUTE Pa3BEPHYTHII 00OCHOBAHHBIH OTBET.
Jlaiite onpesesieHne raJbBaHUYECKOro AIEMEHTA.

Omanon omeema: I anveanuueckuti 21emenm, 5mo yCmpoucmea, npu
NOMOWU KOMOPO20 XUMUUECKAS IHeP2Usl Nepexooum 8 d1eKmpuiecKyio
3a C4ém OKUCIUMENbHO-80CCMAHOBUMENLHO20 npoyecca. Ycempoucmeo
npeocmasisiem coootl 08a 31eKmpooa MEMALIUYECKUX, dIeKmpoIum u
anekmpoaumuyeckuu Kuoy. Ha anexkmpooe (kamooe) npomexaem
npoyecc 60CCMAHOBIEHUSL KAMUOHO8 HA dlieKkmpode( anode)npoyecc
OKUCTeHUs Memaid.

OIIK-2.3.1

12.

[IpounTaiite TeKCT, BRIOEPUTE MPABHIIBHBIN BapUaHT OTBET U 3aMUIINTE
apryMeHThbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

3aKOH, KOTOPBIN TJIACUT, YTO KOJIMUYECTBO ra3a, paCTBOPEHHOTO B
KHUJIKOCTH, TIPOTIOPIIHOHAIBHO €0 MapIUaATbHOMY JIaBJICHHIO:

a. 3akoH /lanpTOHA

b. 3akown I'eii Jlroccaka

C. 3akoH [ enpu

d. 3akoH Payis

NpaBUIbHLIL OMEEm C.

Obocnosanue omseema: 3aKoH, N0 KOMOPOMY NPU NHOCMOSHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) easa 6 OaHHoOU
HCUOKOCMU NPAMO NPONOPYUOHATILHA OABNEHUIO 2MO020 2A3d HAO
pacmeopom .onucau aneauickum xumukom V. I'enpu 3axon npueooen
JUWD OJI51 UOCANIbHBIX U NPEOENbHO Pa30aBIeHHbIX pACMBOPO8 U
nesvicokux oasnenuti. Cm = K -P, K — xoncmanma I'enpu, -P-
napyuanvroe oasnenue, Cv — MOAAPHAA KOHYEHMPAYUSL.

OIIK-1.V.1

13.

[IpounTaiiTe TEKCT U YCTAaHOBUTE MOCIEA0BATEILHOCTh BO3PACTAHUS
3HaueHus: PH WX BOJHBIX paCTBOPOB AJSl CIEAYIOIINX BEIIECTB:

1. Cynbdar xenesa(lll)

2. Hutpar nutus ,

3. Cunukart Kanus,

4. Cepnas Kucnota

Ilpasunon i omeem: 4 —1—2—3.

OIlK-2.3.1

14.

[IpounTtaiiTe TEKCT M YCTaHOBHTE COOTBETCTBHE. K KakIOH MO3HIUH,
TaHHOH B JIEBOM CTOJIOIE, MOAOEPHUTE COOTBETCTBYIOIIYIO IO3UIUIO B
IIPaBOM CTOJIO1IE

a......3s%3p%3d! 4s24p%4d° 1. Sc,
b....... 4524p°®4d195525p35d° 2. Ge,
d........ 4s24p24d° 3. Sb,

Y 3523p?3d° 4, Si

OIIK-1.B.1




IIpasunvHoviii omeem:

a b d e
1 3 2 4
15.| IlpounTaiiTe TEeKCT, BBIOEpUTE mpaBUIbHBIE BapuaHThl orBeta u | OIIK-1.3.1
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB.
@opMmyael UIsl pacdeTa U3MEHEHMsI SHTAIbIIMM U SHTPOIUU B XOJE
XUMHYECKOHN peakiuu, MpoTekaroiieu no ypapHenuto 2A + 3B = C + 4D,
UMEET BUJ: ...
0 - .
a. AHpeaKHHH— (AHc + AHp) - (AHA + (AHB);
0 — .
b. AHpeaKHI/II/I = (AHc + 4 AHp) - (2 AHA + 3 AHB);
0 — .
C. AHpeaKHHI/I = (2 AHAa + 3 AHg) - (AHc + 4 AHp);
0 — .
d. Aspeaxunn =(Sc +4 Sp) - (2 Sa + 3SB);
0 -
e. Aspeamm = (ASa + ASg) + (ASc + ASp)
0 -
g. Aspeamm = (ASa + ASg) + (ASc + ASp)
Ipasunvnwviii omeem: b, d.
Obocnosanue omeema: CoenacrHo nepeomy u 6mopomy ciedcmesurio
3axona I'ecca mennogou 3¢gpgpexm Xum. peakyuu pagex cymme dmanbnuti
NPOOYKMO8 peakyuu ¢ y4émom CmexuomMempuieckux Kodghduyuenmos
MUHYC CYMMA IHATbNULL UCXOOHBIX EUJeCME C YUEMOoM
cmexuomempuyeckux ko3gouyuenmos. /i snmponutino2o sgpgpexma
AHANIO2UYHO.
16.| ITpounTaiiTe TEKCT U 3aNMIIUTE Pa3BEPHYThHI 00OCHOBAHHBIHN OTBET. OIIK-1.B.1
JlaliTe onpeneneHne pacTBOpa, YKaKUTe CBOMCTBA PAaCTBOPOB U
CIOCOOBI BBIPa)KEHUS! KOHLIEHTPAIUH.
Omanon omeema: Pacmeop-amo oonopoonas comozennas cucmema
COCMOoAWAs U3 pacmeopumeinsi pacmeopeéHHo20 geujecmea u nPoOyKmoe
ux gzaumooeicmeus. (LoHvl, Monexyavl) OCHOBHOU XapaKmepucmuKkou
pacmeopa senaemcs e2o cocmas. Cocmaeg onpeoensaemcsi
KOHYEHMPAYUsMU.
n m
NPOYEeHMHAsA! C%(Macc) =™ 100% Chy=—=—"—
m ) V. MV
p—pa WYWOJIAPHAAL. !
m
Cy =
: M.V
HOPMANbHAAL. )
m .
_ seuwecmea
C,= v monw [ ke
MOJIANIbHASL. seecmsa ~ Mpacmoopumenn
17.| IlpouuTaiiTe TeKCT, BEIOEPUTE MPABUIIbHBIN OTBET U 3aIUIINTE OIIK-1.B.1

APTYMCHTHI, O60CHOBBIBaIOH_H/Ie BBIGOp OTBCTAa, BLI6epI/ITe BBIPAXKCHUC
AJIs1 KOHCTAHTBhI PABHOBECHUSA CUCTCMbI 06paTI/IMLIX peaKHI/Iﬁ JJIsL
CIIENYIOIIETO YPABHEHUSI

2Nz (1) + O2(r) « 2N20 (1)




- INOF o INO]
[N, J[O,] ' [N,][G,]
o= MNTO . JINOF
[N,OJ* [N, T*
Ipasunvhoiii omeem: a
Obocnosanue:ona oo cucmemol:aA+bB—cC+dD, Cozenacro

KUHemu4eckomy ypasHeHuro npsamou peakyuu: o=k -C\»-Cg®,

u
S_lk.C%.C™ V=V
b=k CC CD >, 6 MOMEHmM HAacmynjaeHusl pasHosecus v v

3

00paTHOM:

kK-Co»-Cg® _k-CF.-CP ==K,

Taxum obpazom :

K =[C]¢-[D]¥ [A)*[B]°, credosamenvro omsem a

18.| IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD B MOPSIAKE OIIK-1.V.1
yBeandeHus Macchl pacTBopéHHOro NaSOj4, BemecTBa, 00beMbI
PacTBOPOB OJMHAKOBBIC, TUIOTHOCTh IPUHATH <~ |, €CIIM KOHICHTpAIUs
3TUX PaCTBOPOB:
a. 0,lnpouentnast  b. 0.1monspHas
c. 0.1nopmaneuas  d.0.1 MonsbHas
3anummMTe COOTBETCTBYIOIIYIO  IOCIIEIOBATEIBLHOCT OYKB  ClieBa
HaMpaBo.
Ipasunvuviti omsem: a,c,d,b
19.| IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. K Ka)0M IMO3HIINH, OIIK-1.3.1
JTAHHOM B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIONIYIO TTO3UIIMIO B
npaBoM cTonoie. OnpenenanTe UBET HHANKATOpa - (heHondTazeHa
a. KBr 1.ManuHoBBII
b. NaOH 2.beciBeTHbIN
c. LiCl 3. KEnTeii
d. Na2CO3 4. Cunuii
NPABUNLHDILL OMEEN!.
a b C d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABIILHBIC BAPUAHTHI OTBETA U OIIK-1.B.1

3aIUIIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB. Y KAKHUTE
rajJbBaHMUYECKUE IIEMEHTHI, KOHIIEHTpAIHs CoJicii paBHa | MOJIb/11, B
KOTOPBIX CBUHEII BHIMOJHSCT (PYHKIIUIO aHO/IA:

a. MenHo-cBUHIOBBIM  C. CBUHIIOBO- HUKEJIEBBIN

b. CBunnoBo-1mHKOBBIN 0. CBUHIIOBO-CEpEOPSHBIIT

Ipasunvnviti omeem: a, d .

Obocnosanue omeema. /s onpedenenus anooa, Heobxo0umo
paccuumams pagHOBECHbIll 2NeKMPOOHbBI NOMEYUAL NO YPABHEHUIO
Hepucma, yuumuoigas, umo KonyeHmpayuu coneil 00UHAKO8ble, MONCHO
UCNONb308aAMb CIAHOAPMHDILL INEKMPOOHDIL NOMEHYUAT, |

0 _ 0 0 . 0 0
Pz ini = 0,258 Pez 1o < Pewztrcu Povz pb < (oAg*/Ag

=+0,799B ¢°, =-0,763B ¢,  =+0,337B

0
wAg*/Ag ZIcu




0 0
¢, =-0126B ¢, =-0,25B

Z INi
0 <¢° 0 <@ Dnexkmpoo, y Komopo2o
(ppbzwpb (pAg*/Ag (ppbz*/Pb (DCuZ*/Cu poo, y P

IeKMPOOHbIL NOMEHYUAT Dolee 2NeKMPOOMPUYamenvhbvlil, 6yoem
BLINOJIHAMb (DYHKYUIO AHOOA.

21.

[TpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHIII 0OOCHOBAHHBII OTBET
Onpenenenune, 4To SBISIETCS KPUTEPUEM ITPOTEKAHUS PEAKLIUU

Jia peakuun A—B, xoTopas nmpakTU4yecku UJIET 10 KOHLIA OINpEAeInuTe
AS peaxiuu, eciii peaklus 3K30TepMUYECKas.

Omanonuwviil omseem: DK30mepMuvecKas peakyus no Yciosuio, mo echb
AHpeauu <0, Kpumepuem npomexanus peakyuu a61s1emcs usMeHeHue
c60600nou  suepeuu lubdca, ecru  AG<0, mo makas peaxyus
803modicHa coenacto ypasuenuto: AG = AHpeaquu - TAS |, Ho max kax
AHpeayuu <0, no ycnosuro, a peaxyus npomexaem eciu AG < 0,
C1e008amenbHo, CO2NACHO ypasheHuto dnepeuu [uboca, AS mooxcem
UMemb BeIUYUHY U NOJIONCUMENbHVIO U OMPUYAMENbHYIO, HO YCI08Ue

00JICHO ObIMb GLINOAHENO . |AH | > |T AS| )

OIIK-2.3.1

22.

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka)101i MO3ULINH,
JAaHHOU B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOIIYIO TTO3UIIUIO B
npaBoM cToJione. J{st peakuuu npu JaHHBIX YCJIOBHUS BO3MOXKHO
MIPOTEKAHUE:

a. AH>0, AS<O0; 1. B mpsIMOM HarpaBJIEHUH .
b. AH<0, AS>0; 2. B 0OpaTHOM HaIpaBlICHUH.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHS
d. AH<0, AS<0

IIpaBuJIbHBII OTBET:

a b
2 1 1 1

(@]
o

OIIK-1.V.1

23.

[IpounTaiite TeKcT, BBIOEpUTE IPABUIBHBIN OTBET U 3aIUILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOp OTBETA.

TennoBoii 3¢ ekt XuMUUecKol peakiiu, MpoTeKarole npu
IIOCTOSIHHOM JIaBJIEHUH, PABEH U3MEHEHUIO:

a. BHYTPEHHEU >HEPruu;

b. sHTanbINY;

C. sHepruu ['u66c¢a;

d.sHTpONHH.

Omesem: b.

Omeem: Tennogou 3¢pgpexm xumuyeckoul peakyuu onpeoensemcs
coanacHo nepsomy 3axony mepmoounamuxu. AH = AUHPAV,
c1edoeamenvHo Omeen: SHMAIbNUU.

OIIK-1.3.1

24.

HquHTaﬁTe TCKCT, BBIGepI/ITe IPaBHUJILHBIC BAapHWAHTBI OTBCTA H

OIIK-2.3.1




3aMMIINTE apTyMEHThI, 000CHOBLIBAIOIIME BLIOOP OTBETOB
IMponecc Fe?* + 2e = Fe mpoucxoaut B raapBaHMYECKOM 3JIEMEHTE,
KOHIIEHTpALUU coJieii | Mob/ 1

a.Mg | MgCl: || FeSOa4 | Fe

b.Fe | FeClz || NiClz2 | Ni

c.Al'| AICI3 || FeClz | Fe

d.Fe | FeSOq || CuSO4 | Cu

IIpasunvhoviii omeem: a, C.
Obocnosanue: Ilpoyecc soccmanognenus npoucxooum Ha 31eKmpooe,
nomeyuan Komopoz2o oojee 31eKmponoai0HCUMebHbII.

(/)’?”BINi =-0,25B > (/)ge%/Fe =-0,44B BoccrauoBurens Ni
gocouz+ o = +0,34B > goge2+ e = —0,44B BoccraHoButenp  Cu

(/)2@ a = -1,66B < (0292+ e = —0,44B BoccranoBurenas  Fe

=-0,44B Boccranosutens Fe '

=-236B < (/’Ee

0
(DMgZ*/Mg > |Fe

25.

[IpounTaiite TEKCT M YCTAaHOBUTE COOTBETCTBME. K KaXaoil MO3MLHUH,
JAHHOW B JIEBOM CTOJIOIE, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIIMIO B
MpaBOM CTOJIOIE. B KOHTAaKTe HAXOAATCS METAJUIBI B PA3IMIHBIX CpelIax
KaKue MpoLecChl MPOTEKAOT Ha KATOAE.

a. Zn/Fe pH <7 1. Pb®* +2e = Pb°

b. Cu/Fe pH >7 2. 02 +2H,0 + 4 & —40H’
c. Pb/Fe pH =7 3. Fe?* +2e = Fe°

d. Ni/Cu pH <7 4.2H20 - 4§ — Op + 4H*
5.2H*+2& — H°

[IpaBusIbHBIN OTBET:

a b c d
5 2 2 5

OIIK-1.B.1

26.

[IpounTaiiTe TEKCT 1 3aMIIUTE Pa3BEPHYTHII 00OCHOBaHHBIHN OTBET.
[Tpu sneKTpoIM3e BOJHOTO PACTBOPA, MEPEUUCIICHHBIX HUXKE, Ha
WHEPTHBIX AJIEKTPOJIaX BBIACISIOTCS TOJIBKO BOAOPO M KHUCIOPO.
a.ZnCly;  b.KF; ¢.ZnSOs; d.KClI;

Dmanon omeema: Dnekpoaus, 5mo npoyeccvl NPoOmMeKaruue Ha
INEKMPOOAX NPU NPOXOHCOCHUU NOCMOIHHO20 IIEKMPULECKO20 MOKA.
Conb, 06pazosanHas akKMUSHbLIM MEMALIOM, JIeKMPOOHBLIL NOMEHYUAL
MEemaia Menviue 21eKmpooOnblll. NOMEHYUAId 6000pooa u3 600ui( -
0,76B), nosmomy na kamooe 80ccmanasIU8aemcs 8000poo u3 600w, Ha
aHoOe OKUCTAemCcs KUCIOPOO U3 800bl, MAK KAK 3J1eKMPOOHbL

nomenyuanl hmopuo uoxa (pg e =12,6B > uem snexmpoonviii
2

0
NOMEHYUAN KUCIOPOOa U3 6006l Py o0 =+1,368

Ipasunvuviti omsem: b

OIIK-2.3.1

27.

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alHILINTE
apryMeHTbl, 000CHOBBIBatOIME BEIOOp oTBeTa. [Ipu snexrponuse
BOJTHOTO PACTBOPA ... HA AIEKTPOJIAX MPOUCXOIAT MPOLECCHI:
2H,0 +2e =H; +20H, S*-2e=5°

a. NazSOy; b. CdSOy4 ;

c.CuS; d. NazS ;

e. NaxSO3

OIIK-2.3.1




IIpasunvusiti omsem d.

Obocnosanue: Conb, 00pa308aHHASL AKMUBHBIM MEMALIOM,
NEKMPOOHBIL NOMEHYUAT MEMALIA MeHbUle NOMEHYUAA 8000pO0d U3
600bi( -0,76B), nosmomy na kamooe éoccmanasiusaemcsi 8000poo u3
600vl, Ha anode oxucnsemcs Kuciopoo uz 600vl, maxk KaxK 31eKmpOoOHbliL

0 o
nomenyuan @, . =—0,48B menvwe uem snexmpoonsii

HomeHyua go,gzo,oz =+1,368

28. OIIK-1.3.1

[IpounTaiite TEKCT U YCTAHOBUTE IIOCIIEI0BATEIBLHOCTD
pa3psHKEHUs BEILECTB HAa KaTOJE IPHU MPOXOXKIACHUHU IIOCTOSIHHOTO
JNEKTPUYECKOrO TOKA JJIA CIEAYIOIIHUX PACTBOPOB:

a. xmopuaa meau (1),
b.cepHoOli KUCITOTHI,
c.xsopuma xenesa (1),
d.cynbdara HuKe,

Ipasunvuviii omsem: a. b. d. c.

29.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABHIILHBIC BAPUAHTHI OTBETA U OIIK-1.B.1
3aMUIIUTE apTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB. J1Jis 3a1UThI
KaJIMUsI OT KOPPO3UHU BO BIIAYKHOM BO3TyX€ B KAYECTBE KATOTHOTO
MTOKPBITHSA MOKHO MCIIOJIb30BATh ...

a. Al; b. Mn ;

c.Co; d.Cu

Ipasunvuviti omsem: ¢, d.

Obocnosanue: KamoOoHvim noKpbimuem MoAcem CIyIcums Memall,
NEKMPOOHBIL NOMEHYUAT KOMOPO20 Doee IIeKMPONOLONCUMETbHDLLL
yem 3auunaemolil Mema, CO2AACHO MadIUYbl CMAHOAPMHBIX
INEKMPOOHLIX HOMEHYUAT08 boJlee IIeKMPO-NOIOHCUMENbHBLE
nomenyuanel, y memannos: ¢. Co, d. Cu

30.| [IpounTaiiTe TEKCT M yCTAHOBHUTE COOTBETCTBHE. K Kax 1011 mo3unum, OIIK-1.V.1
JTAaHHOU B JIEBOM CTOJOIIE, TOI0EpUTE COOTBETCTBYIOIIYIO MO3UIHIO B
npaBoM cTojoue. TemneparypHblil K03(hPUIIMEHT peakuK paBeH 3 Kak
U3MEHUTCS CKOPOCTh XUMUYECKON PEAKIIUH, €CIIH TEMIIEPATYPY

W3MCHHTB:
a. TTOBBICUTH Ha 40° 1. 287 pazt
b.morm3uTs Ha 40° 2. 421 pa3?
C.MOBBICHTH Ha 55° 3. 81pa3t
d.nmossicuTh Ha 30° 4. 27 pa3?
5. 8lpas|
NPABUNLHBIL OMEem.
a b C d
3 5 2 4

Ipumeuanue: Cucmema oyeHUBAHUSL MECMOBLIX 3A0AHUIL:

1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 6bIOOPOM OOHO20 BEPHO20 OMEEemad U3 Hemvlpex
NPEONONCEHHBIX U 0DOCHOBAHUEM GblOOPA CYUMAEMCS 8EPHbIM, eClU NPASUNIbHO YKA3aHA yugpa u npugeoeHul
KOHKpemHble apeyMenmbl, UCnoab3yemble npu evibope omeema. I[lonnoe cosnadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6anniom, Hesepuviii omeem unu e2o omcymemeaue — 0 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOJbKUX 8APUAHIMOE OMEEmd U3 NPEOLONCEHHBIX
U pazgepHymviM 0OOCHOBAHUEM 6blOOPA CUUMACMCS GEPHBIM, €ClU NPASUILHO YKA3AHbL YUPPLL U NPUSCOeHbl
KOHKpEemHble ap2yMeHmbl, UCHONb3yeMble npu evlbope omeemos. I[lonnoe coenadenue ¢ GepHbIM OMEEHOoM
oyenusaemcst 1 6aniom, eciu 0onywenvl owubku uiu omeem omcymemeyem — () 6an108.




3 mun) 3adanue 3aKpLImoz0 Muna Ha YCMAHOGIEHUE COOMEEHICMEUS CHUUMAEMCs BEPHbIM, eCu
YCMAHOBIEHbL 6Ce COOMBEMCMEUsL (NO3uYUU U3 00HO20 CMOAOYA 6EPHO CONOCMABIEHbI C NOZUYUIMU OpPY2020
cmonbya). Ilornoe coenadenue ¢ 6epHviM omeemom oyenueaemcs 1 6aniiom, HegepHulll Omeem UiU e2o
omcymcmeue — () 6ann06

4 mun) 3adanue 3aKpviMo2o Muna HA YCMAHOGIEHUE NOCIe008AMENbHOCU CUUMAEMCsl GEPHbIM, eCi
APABUIbHO YKA3aHA 8Csi nociedosamenvHocmy yugp. Ionnoe coenadenue ¢ eepnvlm omeemom oyenusaemcs 1
bannom, eciu donyujenvl owmuoKy uiu omeem omcymemayem — () 6a1108.

5 mun) 3adanue OmKpuLIMO20 MUNA C PA3GEPHYMBIM OMBEMOM CYUMAEMC 6EPHbIM, eClu OmEem
cosnadaem ¢ IMAIOHHLIM RO coOepiicanuio u noanome. Ilpasunvuviti omeem 3a 3adanue oyenugaemcs 6 3 6anna,
ecau oonyujena oona owubka \ nemounocms \ omeem npasubHbil, HO He noanvlil - 1 6an, ecau donyuero bonee 1
owubru \ omeem Henpasunvrolli \ omeem omcymemeyem — () 6an108.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
00y4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabnuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeHno

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernmamMeHTHpPYIOUIMX MOPAJOK U HPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalui 00ydaromuxcs
I'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JHCHUIIJIMHBI

11.1. Meroauueckue yKazaHus s OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcCHOBHOE Ha3HAYCHME JIEKIIMOHHOIO MaTepuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOM JieKIuu B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJYUYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTAJIbHBIX NpoOJeM TUCHMIUIMHBI, METOJOB HAay4yHOro TIIO3HAHMs, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIUs BBIITOIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0slacTH 3HaHuUs, €€ MpoOJeMbl, JAaeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuana;

— IIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TOJIyYeHHE ONbITa TBOPUYECKOH pabOoTHl COBMECTHO C IPEIOJIaBaTENIeM;

— pa3BuTHE MNpOo(ecCHOHATBHO-EIOBBIX  KAayecTB, JIOOBU K  TpPEeaMeTy |
CaMOCTOSATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsBJIEHHE HEOOXOIMMOr0o HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSATEIbHOM padoThI;

— TIOJyY€HUE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIAECNSTH TIJIaBHbIE MBICTU U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  PA3JIMYHBIX
bopMyIIHpOBKax);

— TOJy4YeHUE TOYHOIO MOHMMaHHUS BCEX HEOOXOIUMbIX TEPMUHOB U TIOHSATHUH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIAliIoB U
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKUX JHCKYycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK 110 TUCIUTLINHE.

CTpykTypa Ipe0CTaBACHUS JCKIIMOHHOI0 MAaTepUaa:

— Bcerymienne — 4acTh JIEKIUH, LENb KOTOPOU - 3aMHTEPECOBATh U HACTPOUTH AYAUTOPHUIO HA
BOCIIpHsATHE yuyeOHOro Martepuana. B ero cocraB BXomsaT: (QOpMYyJIHMpOBKAa TEMbI JEKIIHH,
XapaKTepUCTHKa ee Npo(ecCHOHANbHON 3HAYUMOCTH, HOBM3HBI M CTENEHU H3Yy4YEHHOCTH,
e JIEKUMH; M3J0KEHUE IUIaHA JIEKIMHM, BKJIIOYAIOLIErO0 HAUMEHOBAHHUS  OCHOBHBIX
BOIIPOCOB, IOJUICKALIMX PAaCCMOTPEHUIO Ha JICKUUHM; XaPAaKTEPUCTHKA PEKOMEHIYyEeMOM
JUTEpaTyphbl, HEOOXOIMMOW MJIsi OpTraHU3alMM CaMOCTOSATENBbHOM pabOThl CTYIEHTOB;
pPETPOCIIEKIUA-HAIIOMUHAHUE O BOIIPOCAX, PACCMOTPEHHBIX HA MPOLJION JIEKLUH, CBA3b UX C
HOBBIM MaTe€pUaJIOM, yKa3aHHE Ha €ro pojib, MECTO M 3HAYEHHE B JAAHHON TUCIUILIMHE, a
TaK)Ke B CUCTEME APYTHUX HayK.

— OcHOBHass 4acTb - W3JIOKECHHE COACPXkKAHMS JIEKIMH B CTPOTOM COOTBETCTBHHU C
IIPEJIOKEHHBIM IIAHOM. BKIIIOYaeT pacKpbIBarOUIUMN TEMy JIEKIHM KOHLENTYalbHBIM WU
(dakTHuecKuil MaTepual, €ro aHajlu3 MU OLEHKY, pa3IMyHble CHOCOOBl apryMEHTAlUH U
JI0Ka3aTeNbCTBA BbIABUTAEMbIX TEOPETHUECKUX TIOJIOKEHUH.

— 3akirodeHue - MoABeIeHUE OOIIero uTora JeKIuH, 0000IIeHne MaTeprana, GopMyIHpOBKa
BBIBOJIOB 110 TEME JIEKLIUN; OTBETHI HA BOIIPOCHI CTYICHTOB.

— Jlmd Hajuiexallero OCBOEHUS Kypca XHUMHUHU HCIHOJB3YIOTCA CIELUalIbHbIE HarlsgHbIC
CPEJICTBA, C TOMOLIbIO KOTOPBIX MOYHO MepeaaBaTh CTyJeHTaM MH(POPMAIMIO O BELECTBAX,
00BEKTaxX U cyliecTBe (U3NYECKHX U XUMHUYECKUX NpeBpalieHui. JleMOHCTpanus ONbITOB,
MOJIEIHN KPUCTAJUIMYECKUX PEIIETOK, TAOIHUIIbI U IUIAKATHI C SHEPTeTUYECKUMHU IuarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi ¢ KaTaJn3aTopaMu U 0€3 HUX U T.1.

— OcylecTBieHHE KOHTPOJISI 3a BEACHMEM CTYJIEHTAaMU KOHCIEKTa JIEKIMH;  OKa3aHHE
CTYZECHTaM IOMOIIM B BEACHUU 3allMCH JEKIMM (aKLEHTUPOBAHUE M3JI0KEHUS MaTepualia
JIEKIIMH, BBIJICJIEHUE TOJIOCOM, MHTOHALIMEH, TEMIIOM pedyr HauboJiee BaXXHON MH(pOpMaIu,
UCIIOJIb30BaHUE T1ay3 JJIs 3alUCH TaOJIUL, CXEM)

11.2. Meroauueckue yka3aHus i1 OOy4yaroIIMXCs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozme BbImonHEHHs J1a0OpaTOpHBIX paboT oOyyaromMics JOJKEeH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJTU(HUKAIMOHHOW XapaKTepPUCTUKOW 0OO0yYaromerocs.
Brinonnenue nabopaTopHbIXx pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-TIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUATUH.

Boinonnenue nabopaTopHbIX padOT 0O0yHarOIIKMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpenenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHre CIeTyoIuX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JAHHOW JUCIUIUIHBI;

— 3aKpeIuvleHHe, pa3BUTHE U JIeTalu3allUsl TEOPETHUECKUX 3HaHUM, MOJYYEHHBIX Ha
JEKITHSIX;

— TOJy4YeHUe HOBOM MH(OpPMAIMH 110 U3y4aeMOU TUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPaAMHU.

3aganue u TpeOGoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT
3ananue W TpeOOBaHUS K BBINOJHEHHUIO J1a0OPAaTOPHBIX pabOT MPHUBEAECHBI B METOAMYECKHX
YKa3aHUAX:




- Xumus : DKBUBAJICHT. 3aKOH SKBUBAJICHTOB : [ DJIIEKTPOHHBIN pecypc] :
METOJIMYECKHE YKa3aHHsI 110 BRIMOJHEHUIO JabopatopHoit pabotsl / C.-Iletep0. roc. yH-T
a’pokocM. npudopoctpoenus ; cocT.: T. E. Kpbuiosa - Dnektpon. TekcToBsie naH. - CII6. : M3a-
Bo I'VAII, 2021. - 19 c.

- Xumus. TemnoBoi 3G dEKT (SHTATBITNS ) XUMUYECKON peaKIuy : [ DIEKTPOHHBIN
pecypc] : MeToaudecKe yKa3aHus K BBIOJIHEHHUIO JaboparopHoit padotsl / C.-Iletepb. roc. yH-
T adpokocM. npudopocTpoenus ; cocT.: T. E. Kpbsuiosa. - OnekTpoH. TekctoBbie aaH. - CIIO. :
Uzn-Bo 'VAIL 2023. - 22 c.

- Xumusd : XMMHUYECKHE PEAKLMH, BbI3BIBAIOIINE MIEKTPUUECKUN TOK, JIEKTPOIHbIE
MNOTEHLUAJBI ¥ 3JIEKTPOABUKYLIUE CUIIBI : [ DJIEKTPOHHBIN pecypc]| : METOIUYECKUE YKa3aHUs K
BBITIOJTHEHUIO JIabopaTopHoii paboTsl / C.-Iletepl. roc. yH-T a3poKocM. TPHUOOPOCTPOCHHS
coct.: T. E. Kpbutosa. - DnekrpoH. TekcroBsie AaH. - CII6. : U3n-Bo I'VAIIL, 2022. - 24 c.

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

Crpykrypa 1 hoopMa oTdera o JadoparopHoi padorte
1. Ilenb paboThL.

2. JlabGoparopHoe o0opyoBaHuE.
3. Omnwucanue 3KCIIEPUMEHTA.
4. OO6paboTka pe3ynbTaToB

TpeboBanus k 0ohopMIECHUIO OTYETA O J1TAOOpPATOPHOU paboTe

TUTyAbHBIN JIUCT OTYETA JOJKEH COOTBETCTBOBATH LIA0JIOHY, IPUBEJAEHHOMY B CEKTOpE
HopMatuBHOM nokymenrtaruu ['Y AIT https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTW OTY€Ta JIOJDKHO OBbITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpebGoBaHus NpHBEIEHBl B CEKTOpe HOpMaTUBHOM nokymeHTtaruu ['YAII
https://guap.ru/regdocs/docs/uch

IIpu dopmHupoBaHHMN CNHMCKAa MCTOYHUKOB CTYJEHTAM HEOOXOJMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHUsl CIHUCKAa MCTOYHUKOB
NPUBENICHBI B CEKTOpe HOpMaTuBHOU JokyMenTtarmu ['Y ATl https://quap.ru/regdocs/docs/uch.
1. BrInonHeHsl He00X0IMMbIE PACUETHI.

2 [TocTpoens! TpaduvecKre 3aBUCUMOCTH OT 33JIaHHBIX TTAPaMETPOB.
3 CrenaHbl BBIBOJIBI.
4 BrinonHeHsI KOHTPOJIBHBIE 33/IaHUS HA TeEMY JabopaTOopHOM padOTHI.

11.3. MeToauueckue yKa3aHHs ISl OOYYArOIIUXCS 0 TIPOXOKACHUIO CaMOCTOSATEIHHON
paboThI

B Xoze BBIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIONIUICS BBIMOIHSAET PaboOTy MO
33JIJaHUI0 M TIPU METOIMYECKOM PYKOBOJICTBE IperojaBaTelisi, HO 0e3 ero HemoCpeJICTBEHHOTO
y4acTusl.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboThI, y oOyuaromerocss GpopMupyercs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMEHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUs
N HaBBIKM B YCBOCHHH MW CHUCTCMATHU3aAlUU HpI/IO6peTaeMI)IX 3HaHPIf/’I, oOecIieunBaeT BBHICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHS, MOMOTaeT NOMYyYHUTh HABBIKA TOBBIIICHUS
poheccCuoHaNTbHOTO YPOBHSIL.

MeTtoaudyeckumMi ~ MaTepualaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJarOUXCASBIISIOTCS:


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

—  y4eOHO-METOIMNYECKUN MaTepHa 1o TUCIHUIINHE;

11.4. Metoauueckue yKa3aHMsl JUIsl OOy4aroUIMXcs IO IPOXOKICHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBACT KOHTPOJb KayeCTBA 3HAHUMU
00yyaroIuxcs, OCYLECTBISEMOIO B TEYEHUE CEMecCTpa C IIeJIbI0 OLEHUBAHMUS XOAa OCBOCHHUS
JVCLIATUTAHBL.

1. 3ammTa 1a00paTOPHBIX pabOT

2. BeinosnHeHne mpoBepovHOi paboThI 10 TeMe JabopaTopHOil paboThI
3. perieHue 3az1a4 1o Teme Ja00paTOpHOI paboTHI.

4. JIns TeKyIIero KOHTPOJISI yCIIEBAEMOCTH MCIIONIB3YIOTCS TECTHI,

npuBeIeHHbIC B Tabmuie 18

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0KICHHUIO MPOMEKYTOUHOM
aTTeCTallUU.

[Ipomexyrounas  arrecrauus  OOydalolIUMXCsl — NpPEAyCMaTpUBAET  OLICHUBAHME
IPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3yJIbTAaTOB 00y4YeHHUs MO AucHuIuiiHe. OHa BKIIIOYACT B
ceost:

— 1uddepeHIpPOBaHHbBIM 3a4eT — 93T0 (opMa OLEHKM 3HAHUM, IOJyYEeHHBIX
00y4armuMcs IPU U3yUYEHUHU JUCLUILIMHBL, TOCEIIEHUH JIEKIUM, BBIIOJIHEHNUHU Ja00pPaTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETUYECKOT0 MaTepHalia Ha 3a4€Te C OLEHKOH «OTJIIMYHOY,
«XOPOILIO», «YJOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEILHOY.

1. B teuenue cemecTpa AJig AOMycKa K 3a4eTy CTyIEHTY HeoOXoaumo caath He menee 50%
nabopatopHbIX paboT, He MeHee 50% mpakTuuecKux padoT, BHIIOJIHUTH TECTUPOBAHUS B
cpene LMS He HMke oueHKH '"ynoBIIeTBOpUTENbHO". Jlamee CTyAE€HT AOIycKaeTcs K
co0eceJOBaHUIO WK UTOTOBOMY TECTHPOBAHHUIO Ha 3aueTe."

2. 3ayer BBICTABISETCS HAa OCHOBAaHMHM BBIIIOJHEHHBIX B TEYEHHE CEMECTpa BCeX
7a00paToOpHbIX pabOT M HANHCAHUU HTOTOBOIO TECTUPOBAHMSI WIM IPOXOXKJIECHUS
coOece0BaHus.

B Teuenne cemectpa cTyneHTy HeoOxoaumo crnath He MeHee 50% abopaTopHBIX padoT, HE
meHee 50% mpakTuyecKux paboT, BBIOJHUTH TecTUpoBaHMs B cpeae LMS He Huke OleHKH
"yaoBieTBOpUTENBLHO". B cilyyae HEBBINOIHEHUN BBIIIEU3II0KEHHOTO, CTYIEHT, IPU YCIIELTHOM
NPOXOXKJICHUM MPOMEXYTOUHOH arrectaunu B (Qopme -sK3aMeHa/nu¢.3auera, HE MOXKET
MIOJIyYNUTh aTTECTALlMOHHYIO OLICHKY BbIIIE "XOpoIo"

Cucrema OLIEHOK MpU MNPOBEACHUHM TEKYLIEro KOHTPOJIS M MPOMEXYTOYHOM aTTecTaluu
OCYIIECTBJISIETCS B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranuzamuu PO T'VAIL
CMK 3.76 «IlonoxxeHue 0 TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTallMHU
CTYJ€HTOB M aclHMpaHTOB, OOydYaromMXcs IO O0Opa3oBaTeNbHBIM IpOrpaMMaM BBICIIETO
obpaszoBanus B 'YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf



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

JIuct BHECEHUS U3MEHECHUM B pa60qy}o nporpamMmmy IUCHUILINHBI

JlaTta BHeceHUs
W3MEHCHHUH 1
JIOTIOTHCHUH.

ITonnuce BHECHIETO
W3MCHEHHS

CoaepxaHue U3MEHEHU U JONOJHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadenpsl

Tonmuce
3aB.

kadempoit




