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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpamMmy OakamaBpwaTta II0 HaNpaBJICHUIO TMOATOTOBKKM/ crenuansHocT 27.03.04
«YTpaBicHHEe B TEXHUYECKHX CUCTEMax» HAMpPaBICHHOCTH «YTIpaBieHHE U HH(OpPMATHKA B
TeXHUYECKUX CUCTeMax». JluciurimHa peanusyercs kapeapon «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «Criocoben aHamM3upoBaTh 3a1a4u MpoheCcCUOHATBHON IEATETLHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MATEMAaTUKI»

OIIK-2 «Cmocoben ¢opMmyaupoBarh 3amadd NPOo(eCcCHOHATBHON ACATENHHOCTH Ha

OCHOBE 3HAHUH, NTPOMUIBHBIX Pa3CeIOB MATEMATHUYECKUX M €CTECTBEHHOHAYYHBIX IUCIIMILTUH
(MoTyITeit)»
Conepkanve AUCIUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C O3HAKOMJICHHEM
UCTOPUHU XHUMHUH, a TaKXKe€ C OCHOBHBIMU HANpPaBICHUSIMH W TEHICHIUSIMH pa3BUTHUS
COBPEMEHHON XUMHU. JTa HayKa H3ydaeT MaTEpPHAIbHBIA MHUP, 3aKOHBI €ro pa3BUTHA,
crnenupuYecKyr0 XUMUYECKYI0 (QopMy IBMXKEHHS Marepuu. B mporecce HM3yuyeHUS XUMUU
BbIPa0ATHIBACTCS HAYYHBIN B3TJIS] HA MUP. 3HAHWE XUMUU HEOOXOAMMO JUISl TIJIOJIOTBOPHOM
TBOPUYECKOH JeATeNbHOCTH OakanaBpa 000N HampaBICHHOCTH. 3HAHWE XHMHH I103BOJISIET
chopMUpOBaTh COBPEMEHHOE HAy4HOE IPEICTaBICHUE O MaTepHUM, BEIIECTBE KaK OJHOM U3
BUJIOB JIBHKYLICHCS MaTepuu, MEXaHU3ME TMPEBpAIICHUN XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepHaJIOB O XMMUYECKHUX IMPOIeccax B COBpeMeHHOU TexHuKe. [Ipu m3yueHun Kypca XumMuu
HEOOXOJMMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKONW XUMHUYECKHX PaCUETOB,
BBIPa0OTaTh HABBIKKU CAMOCTOSATEIBHOTO BBIMOJHEHUS XUMHYECKHUX OSKCIEPUMEHTOB U
0000menuss  ¢daxrtoB. [loHMMaHWe  3aKOHOB XHMHHM TIOMOXKET CTYJAEHTY B pELICHUU
HKOJIOTMYECKUX TpobsieM. 3HaHUWE Kypca  XUMUU HEOOXOJUMO U JUIsl IOCIEAYIOLIETro
YCHEUIHOTO U3yUYeHUs CIIeIUATbHBIX AUCLIUILINH.

[IpenogaBanue TUCIUILIMHBI IPETyCMATPUBALCT CleAyronue GopMbl OpraHU3auKd yIeOHOTO
mpolecca: JIeKIHH, J1abopaTopHble pPaldOThI, CcaMOCTOATeNIbHas pabora oOyuarolerocs,
KOHCYJIbTAIT!

[IporpamMmMoil JHUCUMIUIMHBI MOPETyCMOTPEHBI CIEAYIOUIME BUAbI KOHTPOJISA: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHas arTecTanus B popme nudPpepeHInpoBaHHOTO 3a4ueTa.
OO61mas TpyJ0€MKOCTh OCBOEHUS TUCLIHUIIIIMHBI COCTABISET 3 3a4eTHHIX eUHUIIBI, 108 yacoB.
SI3bIK 00yUeHHUs 110 JUCITUTUTMHE «PYCCKUI.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB 00YUYEHUS 10 JUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Llenb maHHOW TUCHMIUIMHBI — YCBOEHHUE CTYJIEHTAMH TEOPETHUYECKUX OCHOB OOIIeH XUMHH,
XUMHM BaXHEUIIMX DJJEMEHTOB M WX HEOPraHWYECKUX COCAMHEHHH, (HopMUpOBaHHE
XUMHYECKOT'O MBIIIJICHHS Y CTYJIEHTOB, pa3BUTHE HABBIKOB UCIOJIb30BaHUs CBEJCHU O (prsmKo-
XUMHUYECKHX CBOWCTBAX pAa3JIMYHBIX CHUCTEM I CHUHTE3a COOTBETCTBYIOIIMX COEIWHEHHIA,
BBIMIOJTHEHHE TEPMOJMHAMUYECKMX W KHUHETHYeCKUX pacueToB. [IpumoOpereHne HEKOTOPOTo
OMBITa SKCIEPUMEHTAIBHBIX HCCIEAOBAaHUHN i1 pa3pabOTKM  HOBBIX METOJOB CHHTE3a H
npuIaHusi MaTepuajaMm 3aJaHHOM CTPYKTYpbl, M KoMIuiekca cBoiictB. IIpeacraBinenue
BO3MOXXHOCTH CTYACHTaM Pa3BUTh M MPOJAEMOHCTPUPOBATH HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOT U

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhICIIeT0o oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCHUILINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

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

Tabnuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHoBaHMEe HHAMKATOpa

KOMIIETEHIINU KOMIIETEHIIAN JOCTHIXEHUS KOMIIETEHIIUU
OIIK-1.3.1 3HaeT OCHOBHBIE OJIOKEHHUS
OIIK-1 Crnocoben ’
3aKOHBI U METOIbl €CTECTBEHHBIX HAYK U
aHaJIM3UPOBATH
sanaun MaTEMaTUKA
. OIIK-1.V.1 ymeer npumeHsTh 6a30BbIE
npo¢eCCHOHAIBHON

€CTECTBEHHOHAYYHbIE U MATEMAaTUYECKUE
3HAHMA I PELICHUS 3a1a4
npodecCHOHAIBHOMN 1S TETbHOCTH
OIIK-1.B.1 B1aneeT HaBbIKAMH peILICHUS
npodeccHOHAIBHBIX 33J]ad Ha OCHOBE
0a30BbIX €CTECTBEHHOHAYYHBIX U
MaTEeMaTUYECKUX 3HAHUI

O6menpodeccroHanbHbIE
KOMIIETCHIINH

NCATCIIBHOCTHU HA
OCHOBE ITOJIOKEHUIA,
3aKOHOB M METOJIOB B
obiactu
CCTCCTBCHHBIX HAYK U
MaTEeMaTHUKHU

OIIK-2 Cnocoben
bopMynMpoBaTh
3a7a9u
npodeccuoHaNbHOM
NeSITeTbHOCTH Ha
OCHOBE 3HaHHUH,
pOUIBHBIX
paszesnoB
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHbIX
TVICTIATUTHH
(Momymeit)

OIIK-2.3.1 3HaeT npouiIbHbIE pa3aeibl
MaTeMaTUYECKUX U €CTECTBEHHOHAYYHbIX
JUCLUIUINH

Ob6menpodeccnonanbHbIe
KOMIICTCHIINU

2. Mecro nucuumauHsl B cTpykrype OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[P U3YUYEHHUH CIEAYIOUINX AUCIUILINH:

Marematuka. MaTeMaTHUYECKUNA aHAJIN3.
«Dusukay
« Maremaruka. Teopus BEpOSATHOCTH U MaTEMaTHIECKasl CTATUCTUKAY




- «Matemaruka, aHaJIMTHYECKAs TEOMETPUS U JIMHEWHas anredpay;

3HaHUs, MOJIyYEHHbIC MPU H3YUYCHUM MaTepuaja JaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUCHHE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUHU APYTUX JTUCHUTLIINH:
—  «Cranpapruzanus»
—  «OJIEKTPOTEXHUKA»
— «MarepuanoBeneHue»
—  «OJIEKTPOHUKA»
— «Mexannukay»

3. O0BeM U TPYJ0EMKOCTh JUCIUTUIAHBI
Hannaple 00 o0meM oO0beMe MUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAO0EMKOCTH TI0 CeMeCTpaMm) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCIUILIUHBI

TpyaoemkocTs o
Bun yueGHoI paboThI Bcero cemecTpam
Nel
1 2 3
Oowan mpyooemKocmo OuUCYUNJIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuyeckoi no020moeKu
AyoumopHnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 34 34
npakTuueckue/cemunapckue 3anstug  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu: 3auer, Tindd
mudd. 3auger, sx3amen (3auer, dudd. 3auq, ' Hudd. 3au.
i3 ) 3au.

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TpyI0€MKOCTH JTUCIUTUIAHEI IO pa3ieiaM | BUAAM 3aHATHN.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TabIuUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYJIOEMKOCTh

Paznienpl, TEMBI AUCUUTUIMHBI Jlexkiuu {113 (C3) JIP KIT CPC
(gac) (dac) (dac) (qac) (dac)
Cewmecrp 1
Pazgen 1: Beenenue B XumMuio 2 5 7
Tema 1.1.ITorATHE BemecTBa 1 1 1 1
XUMUYECKON peaKlluu, OCHOBHBIE




OIpeCIICHUS.

Tema 1.2
CTexroMeTpru4ecKre 3aKOHBI.

qDYHI[aMeHTaJIBHBIe IIOHATHSA U 3aKOHBI

XUMHHU.

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

Paznen 2: Crpoenue 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 CBSI3€EH,
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 XuMHYECKUX
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 €€ PETYIUPOBAHMUS,
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
MOKa3aresb, peakuu oOMeHa,
TUAPOIIU3 COJIEH.

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

Pa3nen 4. OCHOBBI 2JEKTPOXUMHUUECKUX
MIPOIIECCOB.

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 JJIEMEHTOB U UX CO@,ZII/IH@HI/Iﬁ

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




Tema 5.2. Xumnueckast 2 2
uaeHTuuKanms. Metomasl
XUMHUYECKOIO UCCIIEA0BAHUS U aHAIN3a
BEILECTB U UX IIPEBPALLECHUMN.

Htoro B cemectpe: 34 17 S7

Hroro:

34 0 17 0 57

IIpakTnyeckass MOATOTOBKA 3aKIIOYACTC B HENOCPEICTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS ~ OMNpENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei

pohecCuOHANBLHOM JeSTeIbHOCTDIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIC 4.
Tabnuna4 — ConepkaHue pas/ieJIoB U TEM JIGKIIMOHHOTO IMKJIA

Howmep .
Ha3Banue u conepxaHue pa3feiioB U TeM JEKIHMOHHBIX 3aHATUN
paszena
Pazgen 1 BBenenue B xumuio.
Tema 1.1. [ToHsiTHE BelECTBA U XUMUYECKON PEAKIIMKM, OCHOBHBIE IIOHATHS U OLIPEACICHHUS.
Crexuomerpuueckue 3akoHbl. DyH/IAMEHTAJIbHBIE MOHATHS M 3aKOHBl XUMHH:
Tema 1.2. 3aKOH COXPAaHEHMS MacChl, 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA, 3aKOH
KpaTHBIX OTHOILICHHWH, 3aKOH OOBEMHBIX OTHOIIEHUH. 3aKkoH ABOTrajpo,
CJIEJICTBHS 3aKOHA ABOTaJIPO.
CrocoObl ompezeneHusi KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér
Tema 1.3. M’(MONSIPHBIX MacC 3KBUBAJICHTOB) JJIsi MPOCTBHIX BEIIECTB, OKCHUIOB, KHCIOT,
OCHOBaHMH, coner. PaKkTop SKBUBAIECHTHOCTH.
Paznen 2: CtpoeHue BeliecTna.
OcHOBHBIE CBEJEHUS O CTPOEHUM aTOMOB; KBaHTOBO-MeXaHMUECKas MOJEIb
Tea 2.1, atomMa. OpOuranb, KBaHTOBBIE UKCIa, YPaBHEHUE H_Ipézngrepa, ypaBHeHue /Jle-
bpoiins, ypaBHenue Ilnanka, mnpuHIun HeonpenenéHHocTu [eif3enOepra.
OnekTpoHHO-Tpaduyeckue GopmMyIibl.
[Tepuonnueckuii 3axkon [[.M.MenneneeBa, cBsa3p I1.C. co crpoeHmem aroma.
Tema 2.2 Ilepuonsl, rpynmsl, AUAaroHajJbHAas 3aBUCUMOCTb. 3aKOHOMEDPHBIE H3MEHEHUS
CBOMCTB 2JIEMEHTOB U coeuHEHUH (3 (EeKTUBHBIN paanycC, SHEPTUU UOHU3ALUU
U CPOJCTBA K 3JIEKTPOHY, 3JIEKTPOOTPULIATENbHOCTH).
XuMHuueckasi CBsI3b, BHJIBI XMUMHUYECKOW CBs3U. B030yxIE€HHOE M HOpMaJIbHOE
Tema 2.3, cocTtossHue aroMa. [uOpuamzanust  AJIEKTPOHHBIX  00nakoB.  CrocoObl
MEPEKPHIBAaHUSL AJIEKTPOHHBIX OOJIAKOB, CUIMa- MHU-AeNbTa-NepeKPhIBAHMUS.
[IpocTpaHCTBEHHAs CTPYKTYpa MOJIEKYIL.
Tema 2.4. MeTon BaJIeHTHBIX CBsi3eH, CHOCOO0 OOpa30BaHMS KOBAJIEHTHON CBSI3H METO]]
JlonnoHa u I'eitnepa. I1oaspHOCTH CBSI3U CBOWCTBA KOBAJICHTHOM CBSI3H.
Tema 2.5. Meton monekynsapHbeix opoutaneit. Ilopsanox u sHeprus cBszu. CBA3bIBaONINE
U pa3phIXJISIOLINE OpOUTAIIH.
HeBasieHTHBIE THIBI CBSI3€W: MOHHAS CBS3b, METAIIMYECKAS CBSI3b, BOJOPOHAS
Tema 2.6 CBs3b, CHIIbl Ban-nep-Baanbca. KoMmnekcHele coequHenus. Poib KOMIUIEKCHBIX
COCIMHEHUII B TMpUPOJE MW TEXHHKE. Teopus KpUCTAJUIMYECKOro IOJ.
KoHnneHcupoBaHHOE COCTOSIHME BeLeCTBA. TBEpAbIE BEIIECTBA.
Paznen 3 Xumuaeckue cuctemMbl. OOIMe 3aKOHOMEPHOCTH XUMHYECKUX MPOIECCOB.
Tema 3.1. DHepreTuka XMMHUYECKHX MPOILIECCOB, BHYTPEHHsI SHEpIus, TEMIoBoi 3¢ ekt




Howmep
pazzena

HazBanwne u COACPIKAHUC Pa3aCIIOB U TEM JICKIITMOHHBIX 3aHATHH

XUMUYECKUX peakuuid, 1-il, 2-i, 3-i 3aKOHBI TEPMOJAMHAMUKHU, DHTPOMNUS, KaK
(YHKIHS COCTOSIHUS, SHTAIBIUSA. XUMUYECKUMA IMOTEHITHAI.

Tema 3.2.

sHeprus [mbOca, HaNpaBIEHHOCTh XMMHUYECKHX IPOLECCOB, XMMUYECKOE H
(ha3zoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMUYECKON PEaKIMU U METO/bl €€ PEeryJIHUpOBaHUs, 3aKOH JIEHCTBUA
Macc. YpaHeHue ['ynmpOepra m Baare. MosekynapHOCTh pPEaKIUH, MOPSIOK
peakuuu. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIMH OT KOHIICHTPALIUHU.
KoncranTa ckopoctu hu3nyecKuil CMbICI.

Tema 3.4

DOHeprust  akTUBallMHM, YypaBHeHHe AppeHuyca, mnpaBwio Banrt-I'ododa,
KaTaJIM3aTopbl U KaTaJluTH4ecKue cucreMbl. OCHOBHOW MOCTYJAT XUMHUYECKOU
KUHETHKHM, KWHETUYEeCKOe ypaBHEHHE. BiMsHue Temmeparypbl Ha CKOPOCTb
XUMUYECKOM peakuuH, YypaBHeHHE AppeHuyca. MexaHu3M NpOTEeKaHUs
KaTAUINTHYECKUX peakuuid. XuMHuuecKoe paBHoBecue npuHuuin Jle-Ilarense.

Tema 3.5

PacTBOpBI, AMCIIEPCHBIE CHCTEMBI, CHOCOOBI BBIPAKEHHSI COCTaBa PAaCTBOPOB.
TepMmonnnamuueckue XapaKTepUCTUKU nporecca o0Opa3oBaHus
PacTBOPOB.CUJIbHBIE U CJ1a0ble 3JIEKTPOJIUTHI, MOHHBIE PAaBHOBECUS B BOJHBIX
pacTBopax, IpOU3BEIEHUE PACTBOPUMOCTH

Tema 3.6

ONeKTpoauTHYEeCKass AUCCOLUAINS, BOJIHBIE  PacTBOPBI
BOJIOPOJIHBIN IIOKA3aTelb, PEAKLIUU OOMEHA, TUAPOJIU3 COJIEH.

QJICKTPOJIUTOB,

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB  HEAIEKTPONUTOB, KoyuuraTuBHbBIE
CBOWCTBAa  pacTBOpOB, 3akoHbl  Payms. Kpuockomus — DOyJLIHOCKOMHS.
OcmoTtnueckoe aasnenne. 3akoH ['enpu. M3oTonnueckuii ko3 HUIHeHT.

Paznen 4.

OCHOBEI QJICKTPOXHUMHYCCKUX IIPOLCCCOB.

Tema 4.1.

OKUCINTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIINHU, MIEKTPOHHBIN Oananc, MoJsipHbIe
MacChl S3KBUBAJICHTOB OKHUCIIUTEISA U BOCCTAHOBUTEIIS.

Tema 4.2.

XUMUYECKUE HCTOYHHUKU DJIEKTPUYECKOrO0 TOKa. ['albBaHUYECKHE SJIEMEHTHI,
CTaHJApPTHBIC JJEKTPOAHBIE NOTEHUHANbI. JIBOMHOW JIEKTPUYECKUM CIIOW.
VYpasuenne HepHcrta. PaBHOBecHBIN.2neKTpoaHbI NoTeHuMan. CTaHAapTHBIN
BOJIOPOJIHBIN JIEKTPOI.

Tema 4.3.

Onexrponus, 3akoHbl Papanes KaTtoaHble U aHOIHBIE NPOLECCH PACTBOPOB U
pacIIaBoOB IEKTPOJIUTOB.

Tema 4.4

Kopposus n 6oprba ¢ Hell. YpaBHEHNS KOPPO3UUHBIX MTPOLIECCOB C KUCIOPOIHON
U BOJIOpOJIHON fenossipuzanueid. CriocoObl 3alUThl OT KOPPO3UU — XUMHUYECKUE,
QJICKTPOXUMHYCCKUEC (MeTaHHI/ILIeCKI/IC- KaTO/JHBbIC, AHOHBIC HOKpI)ITI/ISI).
JlernpoBaHue METaJIJIOB.

Paznen 5.

CsoiicTBa IMPOMBIINIJICHHO BaXHBIX JJICMCHTOB U HX CO€)IPIH€HPII>1.HOJ'Iy‘I€HPI€
METaJUI0B. MeTaIndecKue CIIaBbl 1 KOMITIO3HUTHL.

Tema 5.1.

Kiaccel XMMHUECKMX COEIMHEHUH, CBOWCTBA MTPOMBIIIIJIEHHO BaYKHBIX 2JIEMEHTOB
n ux coequHeHnii KommnosunyonHusle matepuanbl. Kepmersl. XuMus MeTaIoB
(Al,Fe, Sn,Pb,M0) Xumus nemeramnos: C,SI,S , dymiepen, kapoun. TorumBa
(TBépI0OE, )KMJIKOE, Ta30BOE), CMa304HbIe MaTepHalibl, MOTOPHBIE Maca.

Tema 5.2.

Xumuueckas uaeHTHGUKanus. MeTo/ibl XMMUYECKOT0 MCCIIeIOBaHUs U aHaIu3a
BEIIECTB M WX IpeBpanieHud. KauecTBEHHBII W KOJWYECTBEHHBIM aHAJIM3.
(I'paBumeTpuuecKuii, TUTPUMETPUUECKNN, KOMIUIEKCOHOMETPUYECKUN METOJIbI
aHaImn3a).




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHsI U UX TPYI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPyaO0eMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (gac) IMOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM IIJIAHOM HE TPETyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OPaTOPHBIX 3aHATHHA U UX TPYJAOEMKOCTh IPUBEACHBI B TaOIHIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux No
Ne HaumenoBanue nabopatopHbix paboT Tpyn0eMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MMOATOTOBKH, | JMCIIHAI
(gac) JIMHBI
Cemectpl
1 CrexroMeTpUuecKre 3aKOHBI. 2 1 1
@OyHIaMEeHTaNbHBIC TOHITHS U 3aKOHBI
xumuH. CriocoObl onpeiesieHns KOIMYecTBa
BEIIICCTBA.
2 | Onpenenenune M’ sKkBHUBaJIeHTa METaIA. 3 2 1
Ompenenenue TeroBoro 3ddexra peaxkuu 4 2 3
3 | HedTpanu3aluu.
4 N3mepenue u pacuer 3JeKTPOIHBIX 4 2 4
MOTeHITMaI0B MeTayioB 1 DJ1C
raJbBaHUYCCKHUX AJIEMCHTOB.
5 | Xumnueckas U AIIEKTPOXUMUYECKas 4 2 4
KOppOo3us, HccnenoBanue KOppO3uu
METAIJIOB U ONpEeJeIeHHne HWHTHOUTOPHOTO
addexra
Bcero 17 9

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEayCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJatOIIXCs
Bunasl camoctosiTensHON paboOThI M €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

Bun camocrosTensHO#M paboThI Bcero, uac| Cemectp 1, yac
1 2 3
N3ydeHune TeopeTHYecKoro Mmarepuana
32 32
quciuminiel (TO)
PacuetHo-rpadguueckue 3ananus (PI'3) 2 2
IToaroToBKa K TEKyLIEMY KOHTPOJIIO 7 7




ycneBaemoctu (TKY)

Jomamnee 3amganue (/13) 10 10

[ToaroroBka K mpomexxyTounoii arrecrarmu (ITA) 6 6
Bcero: o7 o7

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHOU PabOThI 00yUaIOMIMXCS [0 JUCIUIUTHHE (MOJTYJIIIO)
Y4eOHO-MeTOoIMYEeCKHuEe MaTepuasbl ISl CaMOCTOSTENIbHON padoThl 00yYarolMUXCsl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3aHUN

[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUHN IIpUBeieH B Tabmulle 8.
Tabmuua 8— IlepeyeHp Me4YaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

[Iudp/ URL agpec

bubnuorpaduueckas ccplika

KommgectBo
IK3EMILISIPOB B
OMOIHNOTEKE
(xpome
AICKTPOHHBIX
9K3EMILISPOB)

https://urait.ru/bcod
e/512502

Iunka, H. JI. O6mast xumust B 2 T.: y4eOHHK 151 BY30B /
H. JI. I'nunka ; nox penakuueii B. A. Ilonkosa,

A. B. babkoBa. — 20-e u3n., nmepepad. u mon. — MockBa :
NznarensctBo FOpaiit, 2023. — 353 ¢. — (Bricmiee
obpazopanue). — ISBN 978-5-9916-9353-0

http://lib.aanet.ru/jirb
is2

Xumus. OCHOBHbBIE CTEXUOMETPUYECKHE 3aKOHbBI, CTPOCHHE
BEII[ECTBA, TEPMOJIMHAMHKA, KHHETUKA, PACTBOPBI,
ANEKTPOXUMHUS: [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / T. E. Kpsinosa, T. 1. ®omuuesa ; C.-Iletep0.
roc. YH-T a3pOKOCM. TPUOOPOCTPOCHHUS. - DICKTPOH.
TekcToBble aH. - Cankr-IletepOypr : U3a-so I'YAIL,
2020. - 148 c.

Xumusi. Kinaccel HeOpraHuuecKux COeIMHEHU: yueo.
nocobue / T. E. Kpouosa. — CI16.: 'VAII, 2024. — 44 c.

15

https://znanium.com/
catalog/document?id
=425379#:~:text=htt
p%3A//pilotLZ.ru/fil
es/10512/

OO6mas u Heopranuveckast Xxumus : B 2 T. T. 1 : 3akoHBI 1
KOHIIETIIMH : yueOHoe rnocobue / mox pen. akagemuka PAH
A. 10. HuBamze. - 2-e u3z. - Mocksa : Jlabopatopus
3HaHuid, 2022. - 495 c. - (YueOHUK [I71s1 BBICIICH IIKOJbI). -
ISBN 978-5-93208-576-9. - Tekcr : anexTponHsIii. - URL:
https://znanium.com/catalog/product/1984044

https://urait.ru/bcode
1432806

Heoprannueckas xumusi: YuebHoe nocobue AJis By30B
I'enedman M. U., FOctparos B. I1.13naTenscTBo "Jlans"
3-e uzn...crep., 2025 — 528c.

[Iepeuenn
TEJIEKOMMYHUKALIMOHHON CETH

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB

I/IH(I)OpMaI_II/IOHHO-TCHCKOMMYHI/IKEU_[I/IOHHOI\/II CETHU «I/IHTepHCT»

DIIEKTPOHHBIX o0pa3oBaTeNbHbIX
«AnTepuem,

pecypcos

npuBeieH B Tabuie 9.

Tabmuma 9

TEJICKOMMYHUKAIMOHHOU ceTH «HTepHeT)

MH(pOpPMalOHHO-

HCO6XO,Z[I/IMLIX 14 OCBOCHHUA OUCHUIIIMHBI

[lepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBanue



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/

http://www.xumuk.ru/ Caiit 0 XuUMHH

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

00pa3oBaTeNbHBIHI
CaWiT JUIs CTY/ICHTOB

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOrO 0OECHEUeHUs, HCIOIb3yEeMOTO TMPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yEeMOTro MPOrPaMMHOT0 obecniedeHus npejacrasieH B Taduuie 10.

Tabmauna 10— [lepeuens nporpaMmMHOro obecreyeHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALMOHHO-CIPABOUHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAILHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.
Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayIMTOPUS C UCTIOIb30BAaHUEM I"acremno 15
JI€MOHCTPALMOHHBIX Ta0uIl U cxeM, Ilepuoanueckoil cucteMsl 32-01

xumuyeckux ementoB [[.M.Menneneera, o0pa3iios
MHUHEPAJIOB, MOJIeNIeH MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenuanu3upoBaHHas XUMHYecKas JabopaTopus ¢ I'acremno 15
HCIIOJIb30BAaHUEM JIEMOHCTPAI[MOHHBIX IJIAKATOB, 33-02
71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUIsl OTIpEIeICHUS 33-04

DKBUBAJICHTA METAJLJIa, U3MEPEHHUS DIIEKTPOAHBIX IIOTCHIIUAIIOB,
CKOPOCTH KOPPO3UHN- METAIUIOB - MUJJINBOJIBTMETPBI;
aHAJIMTUYECKHE U 3JICKTPOHHbBIE BeChl; JJabopaTtopHble pH-
METpBbI, HEHTPUDYTU U KATOPUMETP.

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIEHOYHBIX CpPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 10 TUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHUSI MPOMEKYTOYHON aTTeCcTalluu

Bug npomMeXKyTOYHOM aTTecTaiuu [TepedeHb OIIEHOYHBIX CPEJICTB

JuddepenurpoBanHbiii 3a4€T Crucok BONpoCoB;




‘ TecTsl,

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCs MPUMEHseTCsl 5-0ayulbHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtpbHast  mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OI11eHKa KOMITETEHIUN

XapaktepucTtrka chOpMUPOBAHHBIX KOMIIETEHIUI
5-0ayuipHad IIKaia PaKTep (bopnmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraeT;

— OnMpasch Ha 3HAHUS OCHOBHOW M JOIOJHUTEIBHOW JIMTEPATYpHI,
TECHO TPUBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHUS C MPAKTUICCKON
JIeSTEIbHOCTHIO HAIPABIICHHUS;

— yMeJ0 00OOCHOBBIBACT U APTYMEHTUPYET BBIBHIa€MbIC HM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX TOHSATHH.

COTIIMYHO»
(GavTCHO»

— 00yJaroIUiCcs TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYUIECTBY WU3JaracT €ro, OINUPAasCh Ha 3HAHUS OCHOBHOMU
JUTEPaTyphl,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIE TOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHATHH.

«XOpOoLIO»
<Ga4YTCHO»

— oOyuyaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPATYPHI,

— JIONyCKaeT HECYIIECTBEHHbIE OMMUOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUsT B NPAKTUYECKOM NPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cnabo apryMeHTUPYET Hay4YHBIC MTOJ0KEHNS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOM CIIeIMAIU3UPOBAHHBIX OHITHH.

«YHAOBJICTBOPUTCIIEHO»
GavTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;

— UCTIBITHIBAET TPYJHOCTH B PAKTHUUECKOM MPUMEHEHUH 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHUS;

— He GOopMYJIHPYET BBIBOJIOB M 0000IICHU.

«HCYOOBJICTBOPUTCIILHOY
«HEC 3a4TCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3amaun) ass 9K3aMeHa mpeIcTaBIeHb! B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

Ne /m [Iepeuens BompocoB (3a1a4) s IK3aMeHa
WHJIUKATOpa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.




Ta6mmia 16 — Boripocs! (3agaun) mis 3aueta / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3ama4) ams 3adera / qudd. 3auera

Kon
WHJIHUKATOpa

1.

CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MEXaHUKHU:

1. 3anumute ypaBHeHWe [lmanka, maiiTe OOBSCHEHUE TIOHSATHIO
KBaHTOBasl YHEPTrHs

a. JlaiiTe XapaKTEpUCTUKY U ONPEIEICHUE ITOHATUIO KOPILYCKYJIPHO-
BOJIHOBOM JTyaliu3m

0. 3anummute YpaBuenue Jle-bpoiins, JalTe MOHATHE IJIHUHBI
BOJIHBI Jle-bpoiins.

2.3anummure MaTeMaTHYIECKOE COOTHOIIIECHHE [Tpuniuna
HeonpeneaeHHOCTH | elizenoepra, (GpU3MYECKuii CMBICI .

OIIK-1.3.1

ChopmynupyiiTe ompeneneHUe TMOHATHS «aToM», aTOMHOE SApO,
JaiiTe OmpeAeiicHHe, YKaKHUTE Ha COCTaB aTOMHBIX sIep.
ChopmynupyiiTe ompesesieHue U MOHATHE BOJTHOBOW (DYHKITUH.

OIIK-1.3.1

3ammmurte YpaBHenue IlpenumHrepa i aTtoma  BOAOpOJA.
Cdhopmynupyiite MIOHSITHE BOJNHOBOW  ¢yHKumu, Jlaiite
onpenenenue KBaHTOBBIM uHciaM, HX (QU3UUECKUN CMBICIL.
IIpuBenure IIPUMEPBL  3aIOJHECHUSA aTOMHBIX  opOuTanen
J7eKTpoHamu, paaite nouatus [Ipunnuny 3anpera [laynu, [TpaBury
XyHpa, npaswity KiieqkoBCKOro.

OIIK-1.3.1

Coopmynupyiite nonsatue Ilepuoanyeckoil CHCTEMBI 3JIEMEHTOB.
Haiite onpenenenue IlepuoanueckoMy 3akoHy MeHneneeBa, u
chopmynupyiiTe  coBpeMeHHoe ompeneneHue Ilepuoauueckoro
3akoHa. Jlaiite ompenenenue rpynnsl, nepuona B IIC. [laiite
00BbCHEHUE TaKUM IOHATHAM, KaK aHAJIOTH, B 4YEM 3aKIIOYACTCS C
CYTb 3TOH 3aKOHOMEPHOCTH.

OIIK-1.3.1.

Cohopmynupyiite u naiite omnpeneneHue TaKUM TMOHATHAM,  Kak
paauyc aToMOB M HOHOB, SHEPrud  HMOHHU3AIUHU, CPOJCTBO K
JIIEKTPOHY, ANEKTPOOTPHULIATEIBHOCTb, OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHASI  CIIOCOOHOCTb. [IpuBenure mpumepsl U
OO0BSICHUTE 3aKOHOMEPHOCTh HM3MEHEHUS CBOWCTB 110 MEPUOJY M IO
rpynme.

OIIK-1.3.1

Cdhopmynupyiite noHsTHEe XMMUYECKOM cBs3U. HazoBUTE OCHOBHBIE
XapaKTePUCTUKHU X.C. Onumure KBAHTOBO-MEXAHUYECKHUE
IIPEACTABICHNUS O NMPUPOAE XMMHUYECKON CBs3H, Teopus I'eitiiepa u
Jlonpona, paiite moHATHE OOpa3OBaHHS JABYXaTOMHOM MOJIEKYJIBI.
JlaiiTe 00bsICHEHHE METOJy BaJCHTHBIX CBs3ed, ykaxure Tuibl XC.
IIpuBenure npumepsl. KoBameHTHas CBS3b, JaTh OIpPENEICHUE,
IIPUBECTH IPUMEPHL.

OIIK-1.3.1

ChopmynupyiiTe MOHATHE XUMUYECKON CBSI3W. HeBaJeHTHBIE THIIBI
XUMHUYECKON CBSI3U: METaJNIMYecKas, JaliTe ONpEeAeNIEHuE TaKon
CBA3M M  OOBSICHUTE MEXaHM3M OOpa3oBaHHUS 3TOM XMMHUYECKOM
CBSI3H.

OIIK-1.3.1

Jlaiite omnpeneneHne yHHUBEPCAIbHOMY KBAaHTOBO-XUMHYECKOMY
METOAy  omucaHusi  xumudeckoi  cB3um  (MMO)  meronmy
MoJeKkysipHbIXx opoutaneit nian (JIKAO), npuBenute mpumepsl U
OIpeieNIuTe NOPSAOK CBSI3H, MArHUTHBIE CBOWCTBA.

OIIK-1.B.1

ChopmynupyiiTe TOHATHE THOPUAM3AIMM ATOMHBIX OpOHTalei.
[lepeuncnure Buabl ruOpunu3amuii. Jlaiite onpeneneHne MOHATHS O
MOJSAPHOCTH  MoJieKynd. IlpuBeaure mnpumepsl TOJSPHONM U
HEMOJSIPHON MOJIEKYJIBI.

OIIK-1.B.1
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Chopmynupyiite  ompenerneHne  paguoakTHBHOCTUH.  HazoBute
Ba)XHEHIIIME CBOWCTBA PaJMOAKTUBHOTO W3Iy4YeHHsA. o -,B- , 7 -
U3IIy4YECHHUS. Haiite onpeeseHue OCHOBHOTO 3aKOHa
panuoakTUBHOro pacnazna. [aiire omnpenenenue Koncranre pacmana

(1)

OIIK-1.V.1

11.

Chopmynupyiite mnoHsATHE XHUMHUYECKON TepMoauHaMuku. Jlaiite
orpeziesiecHUue IOJIHOM SHEpruu CUCTeMbl, €€ (pU3MUecKHuil cMmbIc,
chOpMyJIUPYHTE TEPBHIA 3aKOH TEPMOJUHAMHKHU. HAIUILINATE
YpaBHEHHUE NEPBOT0 3aKOHA TEPMOJANHAMUKH.

OIIK-1.B.1

12.

Chopmynupyiite moHsITHE XUMHYECKOH TepMoauHamuku. [laiite
orpeziesieHUe CBSI3aHHOW HSHEPTUU CUCTEMBI, € (PU3NUecKuil cMbICI,
chopMyUpyiiTe  BTOpPOH  3aKOH TEPMOJMHAMUKH, HAIUIIUTE
YpaBHEHHE BTOPOr0 3aKOHA TEPMOIMHAMHUKHU.

OIIK-1.B.1

13.

Chopmynupyiite moHsITHE XUMHYECKOH TepMoauHamuku. [laiite
onpenenaeHue cBoOoaHOM sHeprun [mO06ca e€ pusnueckuii cMbICH,
HanumuTe ypaBHeHue ['uOO0ca, yKaXUTE€ KPUTEPHUM MPOTEKAHUSA
peakuuii. 3anuIIMTE YacTHYK MPOU3BOJHYIO  YUHUTHIBAIOIILYIO
3aBUCHUMOCTh dHeprun ['mb0ca oT cocraBa cucrteMsl. [laiiTe moHsTHE
XHUMHUYECKOr0 NOTCHIHMAIA.

OIIK-1.B.1

14

ChopmynupyiiTe moHsATHE XUMHYECKOM KHUHETHKH. JlaiTe
ONpENEJICHUE OCHOBHOIO IOCTYyJlaTa XUMHUYECKOHM KUHETHKH.
ChopmynupyiiTe MoHATHE MOJEKYISIPHOCTH PEAKIMH U TOPSIKA
peakLuu. [lepeuncnure (akTOoppl BIUSIONIME HA CKOPOCTH
XUMHYECKOM peakuuu. YpaBHEHHE AppeHHyca, ypaBHeHue Bant-

I'odda.

OIIK-1.V.1

15.

ChopmynupyiiTe moHsTHe  pacTBopa. HazoButre  OCHOBHBIC
XapaKTEPUCTUKH pacTBopa. JlaiiTe moHATHE O Croco0ax BhIPAKECHUS
KOHIICHTPAIIUH PacTBOPOB, KaKWe BHJIBI KOHIICHTPAIUH CYIIECTBYIOT.
Hanummute hopmyinst ais ux pacuéta (M, N,Cm, T, %, o)

OIIK-1.B.1

16

ChopmynupyiiTe ompeneseHue MOHATUS «KOJUIUTaTUBHBIE CBONCTBA
pactBopoBy». JlaiiTe ompeneneHne TaKuM HMOHATHAM, Kak JUPQy3us,
ocMoc, ocmotuueckoe nasieHue. Chopmynupyiite 3akoH BauT-
I'opda u 3akonsl Paynsa. YkaxuTe 3aBUCUMOCTb TEMIIEpaTyphl
KpUCTAJJIM3allv1 U KUIICHUA OT KOHICHTPAIIMKW pacTBOpa.

OIIK-1.3.1

17

ChopmynupyiiTe MOHSATHE 30HHOW TEOPUM KPUCTAIJIOB, JaiTe
OnpeAesieHue  pealbHbIX  KpucTawioB. JlaiTe  omnpeneneHue
HECTEOXUMETPUUYECKUX COEIMHEHUM WM COECIMHEHUM NMEePEMEHHOI0
COCTaBa, MPUBEANTE MPUMEPHI KPUCTAIIOB IEPEMEHHOTO COCTaBa

OIIK-1.3.1

18.

Chopmynupyiite nonsartue pactBopa. JlaidTe ompenesieHue cOCTaBy
pactBopa. Kakue arperaTHble cOCTOSHMS pacTBOpoB Brl 3Haere
XKunkue pactBopsl. [laliTe omnpeneneHue M (PU3MYECKHA CMBICI
TaKOIo SIBJIEHUS, KaK, AJIEKTPOJIUTHYECKas IUCCOIMAIUS PAaCTBOPOB.
[TpuBenuTe NpUMEpBHI.

OIIK-2.3.1

19

ChopmynupyiiTe TOHSTHE  DJIEKTPOIHTA, JaWTe OIpeACIICHUE
CWJIBHOTO M cjaboro siekTponuTta. JlaliTe ompeneneHue CTElneHu
nuccoumanuu. [lpuBenure npumepsl. 3aNUIIATE 3aKOHBI Payns mis
DJIEKTPOJIUTOB, U30TOHHUECKUN KO DUIIUEHT, HU3HUUECKUIA CMBICTL.

OIIK-2.3.1

20.

ChopmynupyiiTe TOHSATHE.  BOJOPOAHBIM mMokazarenb.  Jlaiite
Omnpe/ieJIEHue HMOHHOIO MPOU3BeAeHUs BoAbl. Hanummre ypaBHeHHe
JUIsl pacuéra BOJIOPOAHOIO MOKA3aTesl.

OIIK-2.3.1

21.

ChopmynupyiiTe  omnpeaeNeHUe TaKuX MOHATHH Kak: [ uaponms
coJieli, MOHHO-OOMEHHBIC PEaKIIMU, MEePEUUCIUTE BHUJbI TUAPOIIN3A,

OIIK-2.3.1




IpUBEANUTE HpUMEpbl (Tpu THHa ruaponusa). Ompepenure  pH-
pacTBOPOB FMAPOIIN3a, JAWTE ONpeeseHe COBMECTHOIO THIPOIIN3a,
IPUBEAUTE IPUMEPBHI.

22. ChopmynupyiiTe oHsATHE Tpom3BeneHus pactBopumoct. Jlaiite | OITK-2.3.1
ompezeneHue mpouecca  pactBopeHus. Jlalite  onpeneneHue
HACBIIICHHBIX pacTBOpoB. JlaiiTe ompenenenue KOHCTAHTbI
pPacTBOPUMOCTH, BBIYHCIICHUE PACTBOPUMOCTH B MOJIB/JI, T/1,

23. ChopmynupyiTe TMOHATHE OxkucnurensHo-BoccTaHoBUTENbHBIX | OIIK-1.V.1

npoueccoB.  Jlaiite omnpeneneHue OKUCIUTENb, BOCCTAHOBUTEIID,
MPUBEINUTE IPUMEPHl U YKAXKHUTE, B KAKUX CIy4yasX MOXKET OAWH U
TOT XKe SJICMCHT BBICTYIIATh KaK OKHCJIINTCIIb 150)0%8 KaK

BOCCTaHOBHUTEITb.
24. Chopmynupyiite mnonsrtue «DnekTpoaHblii mnoteHimam». aiite | OIIK-1.Y.1
onpeneieHue W (PU3MUYECKHH CMBICT JIBOMHOTO  DJICKTPUYCCKOTO
cinos.  OObBsICHUTE SBICHHWS CKayka NOTeHIMana.  Hamwmmure
ypaBHeHue HepHcra.
25 ChopmynupyiiTe TOHSATHE TalbBaHWYECKOro odyieMeHTa, paiite | OIIK-1.VY.1

OIpENIeIEHUE MOHATUS («DJIEKTPOA» B DICKTPOXUMHH, HAIMUIINTE
ypaBHeHue HepHcTa, ykaxure, Kakue HpPOLECChl NPOTEKAIOT Ha
KaToJe, a KaKhe Ha aHoJ/e. 3alHUIINTe TOKOOOPa3yIOLIYI0 peaKIUio
JUISL  TaJbBAaHUYECKOIO D3JEMEHTa M CXEMYy TIajlbBaHUYECKOTO
aneMenTa. JlaiiTe omnpeneneHue 3IEeKTPOIUTHYECKOTO KIIK0Ya, €ro
(bu3HYECKUN CMBICI.

26 CdopmynupyiiTe MOHATHE JIJIEKTPOJIM3a paciuiaBoB U pactBopos, | OIIK-1.V.1
JaiiTe ONpeesieHue 3TOro SBJICHUS,  HANUIIUTE  IPOLECCHI
NpOTEKAlIIMe Ha aHoJe W Ha Karoxe. Hamumure ypaBHEHHE
@apaness U AMEKTPOIN3a, OOBICHUTE (PU3UYECKUI CMBICI ,JTalTe
ONPEACIEHUE DIEKTPOXUMHUYECKOTO SIKBUBAJIEHTA.

27. Cdopmynupyiite nonstue kopposust metayuioB. Hazosute ¢akropsl, | OIIK-1.VY.1
BIMSIOIME Ha KOppo3uio MeTauioB. OOBSCHUTE MeEXaHU3M
KOPPO3MOHHBIX TMporeccoB. HazoBute cmocoObl 3amMTBl  OT
KOPPO3HHU.

28. Chopmynupyiite  monsTue cramu. Haszosure ocHoBHbIe | OIIK-2.3.1
KOHCTPYKIIMOHHbIe ~MeTayutbl. CBoiicTBa  AmoMUHHS, Xpowma,
Keneza, mx mnonydeHue W paduHUpPOBAHHE, WCIOJIb30BAaHUE B
CaMOJIETOCTPOEHUH U MPUOOPOCTPOCHUH.

29. Chopmynupyiite moHsTHe MOIMMEPOB, cTpoeHue mnomumepoB u | OIIK-2.3.1
CHOCOObl  MOJY4YEHHs, HA30BUTE IPUMEHEHHE [OJIMMEPOB B
IIPOMBIIITIEHHOCTH

30. ChopmynupyiiTe moHATHE XUMHUYECKOW uaeHTu(ukanuu Bemiects, | OIMK-2.3.1

HazoBute MeToApl KOJIMYECTBEHHOI'O aHAaIM3a. Kakue BUbI
HHCTPYMCHTAJIBHOT'O aHAJIM3a BBl 3HACTC.

[lepeuenr TeM [N KypcOBOTO TMPOCKTHPOBAHUS/BBIIIONHEHUS KYPCOBOM pabOTHI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepeyerp TeM Uit KYPCOBOTO MTPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne /i [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCOBOW pabOThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO




Bonpocel 1 mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npeICTaBIeHBI B Ta0nwie 18.
Tabauna 18 — IlpumepHbIi epeyeHb BONPOCOB JIsi TECTOB

Ne /it [IpumepHBIil IEpedeHb BONMPOCOB 17151 TECTOB Kon
WHJUKATOpa
1. | IIpounTaiiTe 3aaHre W 3alUIIATE Pa3BEPHYTHI 0OOCHOBAHHBIA OTBET OIIK-1.3.1
Kakue kBaHTOBBIEC YHCIIA MOJHOCTHIO XapaKTEPU3YIOT IHEPTHUIO
AJIEKTPOHA

Omanon omeema: B keanmosoii mexanuxe kaxcoas AO onpedensiemcs
mpems K8aHMOoBbIMU YUCIaAMU. N -2/Ia6HOe KBAHMOB0E YUCILO,
onpedensiem obwull 3anac snepauu (npunumaem sunavernusi 1,2,3 u m.o.
00 o©)

| —opoumanvHoe keanmosoe 4ucio onpeoensienm OpoOUMAIbHbIL MOMEHM
Koauuecmaa 08udcerull d1ekmpona (npunumaem 3uaverus 0,1,2,3 u m.o.
0o N-1). Kasicoomy 3nauenuro 2nagHo2o KeaHmogo2o 4ucia,
coomeemcmayem N 3HaUeHull OpOUMAILHO20 K8aHmoeo2o uucia l.
OpbumanvbHwlil MOMEHM KOAUYeCmea 0sudiceHull, smo eekmop, (L) ezo
aOCONIOMHAsL 8eNUYUHA NPUHUMAEN CIPO20 ONPeOeléHHble KBAHMOBble
3Hayenus. Taxum obpaszom, obo3HaueHue 1100020 NOOYPOBHS.
onpeoensiemcs 08YyMs K8BAHMOBLIMU YUCIAMU, 2ABHBIM U OPOUMATILHBIM
Keanmogvimu yuciamu. L

M, — MacHumHoe K8AHMoBoe YUCIO ONPEeOeisien 603MOICHbLE 3HAYEHUS]

npoexyuu OpoUmManrbHO20 MOMEHMA KOIUYeCmea O8UNCEHUS JIeKMPOHA
Ha uxkcuposanHoe HanpasieHue 8 nPoCmpaHcme.
My — CnUHOB0€E KBAHMOBOE YUCTIO — COOCMBEHHBLIL MACHUMHBI MOMEH

umnyibca, npoeKyusa 6eKkmopa CnuHa Ha 0np€a€ﬂéHHO€ HanpaejeHue

6HEULHe2O noJisd, MOMCEM NPUHUMANTb 3HAYECHUA mS :i E,

Taxkum 0bpazom NOAHYIO IHEPIUIO INEKMPOHA XAPAKMEPUSYIOM
N -enagnoe Keanmogoe Yucio u |-opoumanvHoe K8aHMOB8oe YUCIO

2. | IIpounraiite 3ananue, BbIOEpUTE NPAaBUIbHBIN OTBET U aprymeHTtupyiite | OIIK-1.B.1
3TOT BBIOOP.

B aTome, anekTpoHHas popmMyiia KOTOpOro
1522522p°3s23p°3d194s24pP4d°35s2, ... BaEHTHBIX PNEKTPOHOB ...

a.3; b. 2;

c.9; d.5;

Apeymenmupogannuiti omeem.:

Coenacno s1eKmpoHHO20 nacnopma , ONPeoenUM dNemMenn, 3mo HUoOull,
Ha GHewHell 91eKMPOHHOU OpOUManu Haxo0amcs 2 CnapeHHbIx
anekmpona Ha 5% - nodyposmne , Komopuie 8030YHcOasCh nepexooam Ha
5-p! noodyposens a maxace 3 snexkmpona na 4d*-nooyposne, maxum
o6pazom 5 necnapennvix snexmponos(5s5ptad®) onpeoensiom
KOIUYECE0 8ANEHMHbBIX eKMPOHOS.

Ipasunouwviii omeem: d

3. | [Ipounraiite TeKCT, BbIOEpUTE MPABUIIbHBIA OTBET M 3aMUIINTE OIIK-1.V.1
MOCJIEZI0BATEIBHO AIEMEHTHI B MOPSIIKE YBEIMUEHUSI CHUHOBAJICHTHOCTH
JUISL CIIEAYIOIINX 3JIEMEHTOB B BO30YKJIEHHOM COCTOSTHHUH.

a.Al; b. Mn;

d. Be; e. As

Koy npasuivioco omsema. d, a,e,b




[Ipouutaiite TEKCT U ycTaHOBUTE cOOTBEeTCTBUE. K Kaxk1011 mo3uium,
JTAHHOM B JICBOM CTOJIOIIE, MTOJ0EPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B
mpaBoM cToJidoie. Ha BHEITHEM AJIEKTPOHHOM YPOBHE HAXOJUTCH :

a. Sc; 1. 3 anexTpoHa
b. Sh; 2. 4 sr1eKTpOoHa
d. Ge; 3. 1 syieKkTpoH

e. Si 4. 2 sneKkTpoHa
5. 5 3JIEKTPOHOB
6. 6 SJIEKTPOHOB

KJll04 npasujlbHoco omeema.

a b d e
4 5 2 2

OIIK-2.3.1

[TpounTaiiTe TEKCT, BEIOEPUTE NMPABHILHBIC BAPHAHTHI OTBETA U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

W3 ipe/y105keHHOT0 TIEpEUHs BEIIECTB BHIOEPHUTE BEIIECTBA HOHHOTO
CTPOCHUS B KOTOPOM MIPUCYTCTBYET KOBAJICHTHAS TIOJISIPHAS CBSI3b:

1. XmopoBogopon, 2.Kap6onar Harpus, 3. Oxcun cepsl (1V), 4. AMMmuak,
5. Cynsdar xeneza(ll)

Ipasunvhoiti omeem:2,5.

Obocnosanue: HOHHYIO KDUCMALIUYECKYIO CIMPYKIYPY UMEIOM
geuyecmaa 8 y31ax KOmopwix HAX00AMC s UOHDL, HO CILOHCHbLE UOHDL
006pa3yIOMCsL U3 INEMEHMO8 ¢ PA3HOU diekmpoompuyamenvhocmoio. Kak
mo CO3? ¢ kapboname nampus u SO4> 6 cynvpame gcenesa, 20e medncoy
KUCTIOPOOOM U DNeMEHMOM KOBALEHMHASL NOJAPHAsL ¢6513b. Takum
006pA30M CONU UMEIOM UOHHYIO C653b, HO CIIOJNCHbIE UOHBL 6HYMPU
KPUCMANI08 UMEIOM KOBAJIeHMHYI0 noasapuylo. Ocmanvhbie
NPeONodCeHHblE BeUecm8d UMEIOm MONEKYIAPHbIE CIPYKMYpPbl

OIIK-1.3.1

[TpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHII 00OCHOBaHHBIIN OTBET.
Haiite onpeseneHne BOJIHOBOW (PyHKINHU, YKAKUTE ee (PU3NIeCKUid
CMBICIL.

Omanonnwiil omeem.3aKOHbl OBUNCEHUS YACUY 8 KBAHMOBOU MEXAHUKE
gvipadicatomces ypaenenuem Llpéounzepa. Omo ypasnenue
npeocmasisiem coooti oughghepenyuarvHoe ypasHeHue 8 YaCmHulx
npou3B00HbIX. DMO YpasHeHue OnUcvlaem nogeoenue d1eKmpona 6
amome, mo ecmbv C6:A3b186aeNn SHEP2UIO CUCEMDbL C €€ BOIHOBLIM
osuodicenuem. Taxum obpazom eonnosasn pynkyus (¥ )xapakmepusyem
8EPOAMHOCIb HAXO0JCOCHUS JIEKMPOHA 8 NPOCMPAHCIEe, MO eChlb
Qusuneckuti cmMbiCl, 5MO 001ACMb 8 NPOCMPAHCMEE, 20€ 8ePOAMHOCHIb
HAXOHCOEHUsL INeKMPOHA MAKCUMATbHO, MYy 001acmb HA3bleaem
opbumarnvio.

OIIK-1.B.1

HpO‘{I/IT aiite TCKCT, BBIﬁepI/ITC HpaBHJ’IBHLIfI OTBET U 3aIlIMIINUTEC
apryMeHThI, 000CHOBBIBaIOIINE BBIOOP. Pacmonoxuts smemenTs! A
MTOATPYMIIBI B MMOPSAAKE YCUICHHS] METANIMYECKUX CBOMCTB:

a. Be, Mg, Ca, Sr, Ba, Ra;

b. Mg, Be, Ca, Ra, Sr, Be;

c. Ca, Mg, Be, Sr, Ra, Ba;

d. Sr, Ra, Ba, Ca, Be, Mg;

OIIK-1.3.1




e. Ra, Ba, Sr, Ca, Mg, Be
Apeymenmuposannwiti omeem. C ygenuueHuem amomHo2o paouyca
yeeauduearoncs 60CCmaHoeumelbHvle ceoﬁcma, mo ecmb

memaniuyeckue, paouyc 6 IICO 6 noopynne ceepxy 6Hu3 ygeiuuusaencs,

COOMBEMCMBEHHO U MEMANTUYHOCTb VEETUUUBAENICSL
Ilpasunvroiti omseem: a

[TpounTaiite TEKCT, BEIOEPUTE MPABHIBHBINA OTBET U 3aIUILUTE
apryMeHTbI, 000CHOBBIBAIOIIHE BEIOOP OTBETA

B xnopuze kanbiust CaCly ... xumuueckas cBsi3b.

a. HETOJISIpHAs KOBAJICHTHAS;

b. monspHast KOBaseHTHas,

C. NOHHAS;

d. Mmerayunyeckas

Omeem.: Honnas;

Ob6ocnosanue omgeema:CaCly, smo conv obpazasannasn snemenmamu ¢
As/0 >1.9, cesazb uonnasn

OIIK-1.V.1

[IpounTaiiTe TEKCT U YCTAHOBHUTE MOCIEAOBATEILHOCTh METAILIOB,
KOTOpbI€ BOCCTAHABIMBAIOTCS HA KAaTOJI€ IIPU IEKTPOJIN3E PACTBOPOB
coneit: 1.Cynbdat menu,

2. Hutpar cepebpa,

3. Cynbar xenesa,

4.Cynbdar nuHKa

Ilpasunvnoiti omseem:2,1,3,4.

OIIK-1.B.1

10.

[IpounTaiiTe TEKCT, BEIOEPUTE NMPABHILHBIC BADUAHTHI OTBETA U
3alMUIINTC apT'YMCHTHI, OGOCHOBBIBaIOIJ_[I/Ie BBI60p OTBEeTOB. I3 qucia,
YKaBaHHI)IX B pf[)ly AJICMCHTOB BI)I6epI/IT€ JJIEMCHTHI, OJI1 KOTOpBIX
XapaKTCpHaA NOCTOSAHHAA CTCIICHb OKHUCJICHUA.

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

npasunivbHult omeem 1,5.

Obocnosanue: Ha snewineti 31eKkmpoHHOU OpOUmManu y Kaius Haxooumcs

MOJILKO 0OUH INEKMPOH , HOIMOMY OH MONCEM 0moagams e2o u
nposenams cm oK +1, y kanvyus 2 91Kmpona o1 Modicem omoasamay
MONbKO 2 2]IeKMPOHA U NPOABISAMb C OK +2.

OIIK-1.3.1

11.

[TpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHIII 0OOCHOBAHHBII OTBET.
JlaiiTe onpesieNieHre TaJbBaHHYECKOTO DIIEMEHTA.

Omanon omeema: I anveanuueckuii 21emeHm, 3mo yCmpoucmea, npu
NOMOWU KOMOPO2O XUMUYECKAsL IHEP2UsL NEPEXOOUM 8 IJLeKMPULECKVIO
3a C4ém OKUCIUMENbHO-80CCIAHOBUMENbHO20 npoyecca. Yempoiicmeo
npeocmasisem coootl 08a 1eKMpooa MEMALIUYECKUX, INEKMPOIUM U
anekmpoaumudeckutl Koy, Ha anekmpooe (kamooe) npomexaem
npoyecc 60CCMAaHOBIEeHUsI KAMUOHO8 HA d1leKkmpoode( aHode)npoyecc
OKUCTIeHUs Memaiia.

OIIK-2.3.1

12.

[IpounTaiite TeKCT, BBIOEpUTE IPABUIBHBIN BApUAHT OTBET U 3aHUILNTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOp OTBETA.

3aKoH, KOTOPBIH IIACUT, YTO KOJUYECTBO ra3a, paCTBOPEHHOIO B
KUJKOCTH, IPOIOPLIMOHAIBHO €0 NapUHUAIBHOMY JABJICHUIO:

OIIK-1.V.1




a. 3akoH JlanbTOHA

b. 3akown I'eii Jlroccaka

C. 3akoH ['enpu

d. 3akon Payis

npasuIbHbILL Omeem C.

Obocnosanue omsema. 3aKoH, no KOMOPOMY NPU NOCMOSAHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) 2a3a 6 OaHHOu
AHCUOKOCMU NPAMO NPONOPYUOHATLHA OABILEHUIO IMO20 2a3d HAO
PACmBOpoM .ONUCan aneauickum xumuxom Y. I'enpu 3axon npueooen
JUWD OJI51 UOCANIbHBIX U NPEOebHO Pa30a6/IeHHbIX PACMBOPO8 U
nesvicokux oasnenuu. Cm = K -P, K —xoncmanma I'enpu, -P-
napyuanvroe oasnenue, Cv — MOISAPHAS KOHYEHMPAYUsL.

13.| IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTh BO3PACTAHHUS OIIK-2.3.1
3HaueHus: PH WX BOJHBIX paCTBOPOB AJISl CIEAYIOIIUX BEIIECTB:
1. Cynbdar xenesza(lll)
2. Hutpat nutus ,
3. Cunukar Kanus,
4. Cepnas kucnora
Ipasunvn i omeem: 4 —1—2—3.
14.| IIpouuTaiite TeKkcT u ycraHoBuTe cooTBercTBUE. K kaxmoi mosunmu, | OIIK-1.B.1
JAHHOW B JICBOM CTOJIOIE, TOJO0CPUTE COOTBETCTBYIONIYIO IMO3HIAIO B
MpaBoOM CTOJIOIE
a......3s°3p%3d! 4s24p°4d° 1. Sc,
bo...... 4524p°4d195525p35d° 2. Ge,
d........ 4524p4d° 3. Sh,
T 3523p23d° 4. Si
Ilpasunvruviii omseem:
a b d e
1 3 2 4
15.| IIpounTaiite TekcT, BbHIOEpUTE mpaBuUibHble BapuaHThl oTBera u | OIIK-1.3.1

3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

@opmyael UIsl pacdeTa W3MEHEHMsI SHTAJIbIMM M SHTPOIUU B XOJe
XMMHYECKOHN peaKIMH, IPOTEKaoel o ypaBHeHHIo 2A + 3B = C + 4D,
uMeeT BUJ: ...

a. AHO. 1w = (AHc + AHb) - (AHA + (AHs);

b. AH . = (AHc + 4 AHp) - (2 AHA + 3 AHg);
¢. AH? s = (2 AHA +3 AHg) - (AHc + 4 AHp);
d. ASD, = (Sc +450) - (2 Sa + 356);

e. AS) o = (ASA + ASg) + (ASc + ASp)

0. ASD = (ASa + ASg) + (ASc + ASp)

Ipasunvhvit omeem: b, d.
Obocnosanue omsema. Co2nacHo nepeomy u 6Mopomy ceo0Cmeuro
3axona I ecca mennogou 3¢pghexm Xum. peakyuu pager cymme Imaivnuil




NPOOYKMO8 peakyuu ¢ y4emom CmexuomMempuieckux KodQpouyuenmos
MUHYC CYMMA IHATLNULL UCXOOHBIX BeUleCcme ¢ Y4Emom
cmexuomempuieckux ko3¢ guyuenmos. [na sumponuiino2o agppexma
AHANOCUYHO.

16.

[IpounTaiiTe TEKCT U 3aIMILNUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
JlaiiTe onpenenenye pacTBopa, yKaKUTe CBOWCTBA paCTBOPOB U
CIOCOOBI BBIPA)KEHUS] KOHIICHTPAIUHA.

Omanon omeema: Pacmeop-3mo 00HOPOOHASL 20MO2EHHAS cucmemd
COCMOAWAs U3 pACMBOpUmens pacmeopeéHHO20 8euecmed U NPOOYKmMo8
ux ezaumooeucmaeust. (Uorvl, moaexyivt) OCHOBHOU XaAPAKMEPUCTNUKOLU
pacmeopa asnsemcs e2o cocmas. Cocmas onpeoensiemcs
KOHYEHMPayusamu.

m

=M 100% Cy=2
m, MV MY
a YWOJIAPHAA. !
m

npoyenmnas: C

%(macc)

VIR
HOPMAbHAA. vy,
m dke
C,= e monw | ke
MOﬂ}lﬂbHaﬂ: M seujecmed ’ mpacmeopumeﬂﬂ

OIIK-1.B.1

17.

IIpounTaiite TEKCT, BEIOEPUTE NPABUIBHBINA OTBET U 3aIIUILUTE
apryMeHTbl, 000CHOBBIBAIOILIME BBIOOP OTBETA, BEIOEPUTE BbIpAKEHUE
JUI KOHCTAHThI PABHOBECHUS CUCTEMbI OOPAaTHUMBbIX PEAKLUi 1715
CJIEYIOIIEr0 YpaBHEHUS
2N2(r) + O2(r) « 2N20 (1)
K — [N20]2 - b K — [NZO]

[N.J°[O,] [N.][O,]

N,]’[O N,OJ?
c. K= M : d K= %

[N,O] [N.]

IIpasunvnoviii omeem: a
Obocnosanue:ons nobou cucmemol:aA+bB—cC+dD, Coenacro
KUHemU4ecKoMy YpasHeHuro npsamoti peaxyuu: v =Kk -C* -Cle,

nu
b=k-C.C b= 0
v c D> , 6 MOMEHM HaCI’}’lyl’lJleHu}l pCl6H06€CM}Z v

3

00patHoIA:

K-Cl»-Cge _k-Cx.-CP ==K,

Taxum obpazom :
K =[C]¢-[D]¥/[A)?-[B]P, credoeamenvro omsem a

OIIK-1.B.1

18.

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEILHOCTD B TTOPSIIKE
yBenuueHus: macchl pactBopéHHOro NaxSOs, BemiecTBa, 00BHEMbI
pPacTBOPOB OAMHAKOBBIC, TNIOTHOCTh MPUHSATH ~ 1, €CM KOHIICHTPaIus
3THX PacTBOPOB:

a. 0,1mporientHas  b. 0.1momnsipHast

C. 0.1nopmanbuas  d.0.1 monsutbHas

3anumure  COOTBETCTBYIOUIYIO — IIOCJIENOBAaTEIbHOCTE OyKB  clieBa

HAarpaso.
Ipasunvuwiti omsem: a,c,d,b

OIIK-1.V.1

19.

IIpounTaiite TeKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXk10i1 mo3unumy,
JTAaHHOM B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOILYIO TTO3HUIIHUIO B
npaBoM cronbue. Onpenenure 1BeT HHAUKATOpA - peHonPTaIeHa

OIIK-1.3.1




a. KBr 1.ManuHoBBIM
b. NaOH 2.becuBeTHbli
c. LiCl 3. Kénrerit

d. Na;CO3 4. Cunuit

I’lp(lGLlJlebllZ omeeni.

a b c d
2 1 2 1

20.

[IpounTaiite TeKCT, BRIOEPHUTE MTPABUIILHBIC BAPUAHTHI OTBETA U
3aMUIIATE apTYMEHTBI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. Y KAXKHUTE
raJIbBAHUYECKUE DJIEMEHTBI, KOHIICHTPAIUs COoJiei paBHa 1 MOJb/1, B
KOTOPBIX CBUHEII BBITTOJIHICT (QYHKIIUIO aHOIA:

a. MenHo-cBUHIIOBBIM  C. CBUHIIOBO- HUKEJIEBBIN

b. CBuHIIOBO-IIMHKOBBIN 0. CBUHIIOBO-CepeOPSHBIN

Ipasunvnviti omeem. a, d .

Obocnosanue omseema. [[ns onpedenenus anooa, HeobxoouUmo
paccuumams pagHOBeCHbIU INeKMPOOHbLL NOMEYUdl No YPAGHEHUIO
Hepucma, yuumwisas, umo konyenmpayuu coneti 00UHAK08ble, MONCHO
UCNOIb306aMb CMAHOAPMHDBILL 2JIeKMPOOHBIN NOMEHYUAT, |

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

0 0 _ 0
00 n =+0.T99B @0, =-07638 ¢,
0 _ 0 _

o, . =-0126B ¢, =-0,258

=+0,3378B

ZIcu

2 INi

0 0 0 0
(ppbzwpb < (pAg*/Ag (/)szwpb < (DCUZ*/Cu Qﬂekmp 00, Yy Komopozo

NeKMPOOHbLL NOMEHYUA DOJlee INeKmMpPOoOmpUuyameibHulll, 6yoem
8bINOHAMb DYHKYUIO AHOOA.

OIIK-1.B.1

21.

[TpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHII 00OCHOBaHHBII OTBET
Onpenenenue, 4To SIBISIETCS KPUTEPUEM MTPOTEKAHUS PEAKIIUI

s peakuun A—B, KoTopas mpakTH4ecKy UAET 10 KOHIa OINpeienTe
AS peakiuy, eciii peakius 9K30TepMUIEcKasl.

Omanounvlil omeem: IK30mepmMuyecKas peakyus no yclioeuio, mo ecmo
AHpeauu <0, Kpumepuem npomexanus peaxyuu s61s1emcs usmMeHeHue
c60000not  suepeuu luboca, ecnu  AG<0, mo makxas peaxyus
803modcHa coenacto ypasvenuro: AG = AHpeaquu - T'AS , HO max kax
AHpeayu <0, no ycnosuro, a peaxyusi npomexaem eciu AG < 0,
C1e008aAMeNbHO, CO2NACHO YpasHeHuio suepeuu lubbca, AS moocem
umMemyv GeNUYUHY U NOJIOHCUMENLHYIO U OMPUYAMENbHYI0, HO YClo8ue

00JIHCHO OBbIMb BINOAHEHO: |AH | > |T AS| )

OIIK-2.3.1

22.

[IpouunTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE. K Kaxk10M mo3uLuu,
JTAHHOM B JICBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B
mpaBoM cToJione. J[s peakiuu mpu JaHHBIX YCJIOBHUS BO3MOYKHO
MPOTEKAHUE:

OIIK-1.V.1




a. AH>0, AS<O0; 1. B IpsIMOM HampaBJIEHUM .

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

[IpaBusIbHBIN OTBET:

a b C d
2 1 1 1
23.| [Ipounraiite TEKCT, BEIOEpPUTE MPABUIIBHBINA OTBET M 3aMUIINTE OIIK-1.3.1
apryMeHTbl, 000CHOBBIBAIOIIIE BEIOOpP OTBETA.
TernoBoit 3¢ ekt XUMUUECKOH peakuu, MPOTEKAIOUIeH pr
MIOCTOSIHHOM JIaBJICHUH, PABEH U3MEHEHHUIO:
a. BHYTPEHHEW JHEPIUY;
b. sHTaneIMy;
C. snepruu ['m60ca;
d.sHTponuu.
Omeem: b.
Omeem: Tennosoii 3¢pghexm xumuueckoi peakyuu onpeoesisiencs
coanacHo nepgomy 3akony mepmoounamuxu. AH = AUHPAV,
C1e008amenNbHO Omeem. IHMATbNUU.
24.| IIpounTaiite TekcT, BBHIOEpUTE TMpaBWIbHBIE BapuaHTel otBera u | OIIK-2.3.1
3aMUIIUTE apTyMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB
Ipomecc Fe** + 2e = Fe® mpoucxomuT B ranbBaHHYECKOM JIIEMEHTE,
KOHIIEHTpALUU coJeill Monb/n
a.Mg | MgCl: || FeSO4 | Fe
b.Fe | FeCl2 || NiCl2 | Ni
c.Al | AICIz || FeCl2 | Fe
d.Fe | FeSO4 || CuSO4 | Cu
IIpasunvHoiii omeem: a, C.
Obocnosanue: Ilpoyecc 6occmanosnenus npoucxooum Ha 31eKmpooe,
nomeyuan Komopozo 6ojee 31eKmpOonoI0HCUMETbHBI.
(oﬁiH/Ni =-0,25B > (Dge?*/Fe =-0,44B Boccranosurenb Ni'
(/)gublcu =+0,34B > q)gez*/Fe =-0,44B Boccranosurens Cu’
gol(iI3+ oy = -1,66B < (oze2+ R = —0,44B BoccranoButens  Fe'
(p'?/lg2+ Mg =-2,36B < gozeﬂ e =-0,44B Boccraosutens Fe
25.| IIpounTaiiTe TekcT U ycraHoBuTe cooTBercTBUE. K kaxkmod moswmmmu, | OITK-1.B.1

JAHHOM B JICBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3HUITHIO B
MpaBoM CTOJIOIIEe. B KOHTaKTe HAXOASITCS METAJIBI B Pa3NUYHBIX Cpelax
KaKue MPOIIeCChl MTPOTEKAIOT Ha KaTOJIE.

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 42H0-4¢8 — O2 +4H"
5.2H"+2¢& — HY°




IIpaBUIBHBII OTBET:

a b c d
5 2 2 5

26.

[IpounTaiiTe TEKCT U 3aIUILNATE Pa3BEPHYTHIE 00OCHOBAHHBIN OTBET.
[Ipu s1eKTpoar3e BOJHOIO PACTBOPA, MEPEUUCICHHBIX HIDKE, Ha
WHEPTHBIX 3JIEKTPOAAX BBIIEIAIOTCS TOIBKO BOAOPO ¥ KUCIOPO/I.

a. ZnClz;  b.KF; ¢.ZnSO4; d.KClI;

Omanon omeema: IneKpoaus, 3mo npoyeccyl npomexKaowue Ha
EeKMPOOax npu NPOXOAHCOEHUU HOCMOIHHO20 INIeKMPULECKO20 MOKA.
Conb, 06pazosanHas akKMUSHbLLM MeMalIoM, JIeKMPOOHbII NOMEHYUA
Memaiia Menvbiue 21eKmpoonblll NOMEHYUaId 6000pooa u3 800ul( -
0,76B), nosmomy na kamode soccmanagiudaemcs 6000poo u3 80owvi, Ha
AHOOe OKUCTAEMC S KUCIOPOO U3 800bl, MAK KAK 3/1eKMPOOHbL

nomeHyuan pmopuo uoHa (/)2 1o =12,6B > uem snexmpoonbiil
2

NOMEHYUAN KUCTOPOOA U3 B00bL 408120/02 =+1,36B

Ipasunouwviti omsem: b

OIIK-2.3.1

217.

[IpounTaiite TekcT, BEIOEPUTE MPABUIIbHBIN OTBET U 3alHILINUTE
apryMeHThbl, 000CHOBBIBaOIINE BBIOOp OTBeTa. [Ipu smekrponuse
BOJHOI'O PAcTBOPA ... HA AIIEKTPOJIaX MPOUCXOAT MPOIECCHI:
2H,O0+2e=H; +20H, S*-2e=9°

a. NazSOu; b. CdSOy4 ;

c. CuS; d. NazS ;

e. NaxSO3

Ipasunvuviti omsem d.

Obocnosanue: Conb, 00pa308aHHas AKMUBHBIM MEMAILIOM,
91eKMPOOHbIL NOMEHYUAT MEMATNA MEHbULE NOMEHYUANA 8000P0O0A U3
600bi( -0,76B), nosmomy na kamoode éoccmanasnueaemcs 8000poO u3
600vl, Ha anode oxucnsemcs kuciopoo uz 600vl, max Kax 31eKmpoOHbllL

0 o
nomenyuan Q. . = —0,48B menvue uem snexmpooHulil

HomeHyua (08120/02 =+1,368

OIIK-2.3.1

28.

HquHTaﬁTe TEKCT U YCTAHOBUTC ITOCIICAOBATCIBHOCTD
PaspsAKCHHUA BEIICCTB HA KATOJAC IMPH MPOXOXKIACHUHN ITOCTOSIHHOI'O
QJICKTPHUYICCKOI'0 TOKA I CICAYIOIIUX paCTBOPOB:

a. xnopuna meau (1),
b.cepHO# KHCITOTHI,
c.xmopuna xeneza (1),
d.cynbdara HUKES,

Ipasunvuvii omeem: a. b. d. c.

OIIK-1.3.1

29.

HpO‘-II/IT alTe TEKCT , BBI6CpI/ITe IMPpaBUJIbHBIC BApUAHTBI OTBETA U
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. J1J1sT 3aIUTHI
KaJIMUs OT KOPPO3UHU BO BJIA’JKHOM BO3AYXE B KAYECCTBC KATOAHOTO
HOKpBITI/Iﬂ MO>XXHO HUCIIOJIB30BaTh ...

a. Al; b. Mn;

c.Co; d. Cu

Ipasunvuviti omeem: ¢, d.

O6OCH06aHue.'Kam0()HblM NOKpbImMuem mMoaHcent CirysHcunto memai,
3]Z€Kmp0()HblL7 nomernyuasl Komopoco 60]166 3]Z€Kmp0n0ﬂ09f€um€]lebllj
yem 3au;uu;ae/wblﬁ memail, CO2JNACHO ma@mubz cmaH()apmezx

OIIK-1.B.1




91EeKMPOOHBIX NOMEHYUATL08 DOJIee INeKMPO-NOI0HCUMETbHBLE
nomenyuansl, y memannos: ¢. Co, d. Cu

30.| [IpounTaiiTe TEKCT M yCTaHOBUTE cOOTBETCTBHE. K Kak 1011 mo3uuuwy, OIIK-1.V.1
TaHHOU B JIEBOM CTOJIOIIE, TOA0EPUTE COOTBETCTBYIOUIYIO MTO3UIINIO B
npaBoM cromnbue. TemnepaTypHblii KOA(OUIIMEHT peakiuy paBeH 3 Kak
MU3MEHUTCS CKOPOCTh XUMHUUYECKOM PEaKInu, ECIIU TEMIIEPaTypy

WU3MEHUTB:

a. moBBICHTH Ha 40° 1. 287 pa3?t

b.monmsuts Ha 40° 2.421 pa3t

C.NOBHICUTH Ha 55° 3. 81pa3t

d.nmossicuTh Ha 30° 4. 27 pa3?

NPAasUIbHLIU OMBEen.: 5. 8lpa3]
a b C d
3 S 2 4

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIYyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX J3Tanbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOIUX MOPSIAOK U IHpOLEAypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBaEMOCTH U MPOMEKYTOUHOM aTTecTalui 00ydaromuXcs
I'VAIL

11. Meroauueckue ykazaHus JUisl 00y4aroLIMXCsl 10 OCBOCHUIO JUCLUIUINHBI
[lenbto OUCHUIUIMHBI SBISETCS — IOJIYYEHHUE CTYAEHTaMHU HEOOXOAMMBIX 3HAHUN, YMEHUH U
HaBBIKOB B 00JIACTH XMMMHU, YTO [TO3BOJUT UM YCHEIIHO peliaTh TEOPETUYECKHE U IPAKTUUECKUE
3aJa4u B 00JIACTH PaJHOIEKTPOHHBIX CHCTEM U KOMIUIEKCOB. OOydaroniyecs J10JKHbI OCBOUTb
JUCLMIUINHY Ha YPOBHE, IIO3BOJIIOIIEM UM IIPUMEHHUTb CBOM HAaBBIKH B cdepe
PaAMOANIEKTPOHHBIX CHCTEM IHepenaud HH(opManuu 1o 00pa3oBaTeNIbHON Mporpamme
6akanaBpa 11.05.01 «Paano3nexkTpoHHbIE CUCTEMBI U KOMITJIEKCHI)

11.1. Metoauueckue yKa3zaHus [ OOYYarOIIMXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYeHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JICKITUH B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX
JOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIHsS BBIMOIHSAET METOJ0JOTHYECKYIO,
OpPTaHW3AIMOHHYI0 U WHPOpMAIMOHHYI0 (QyHKIMU. JIeKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOJeMBbl, JaeT IEeNbHOE MpPEACTaBICHHUE O UCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTTHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUN 00YUYAOIUMHKCS JICKIIMOHHOTO MaTepHaa;

— TIONyYeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OINPEIEISIETCS EIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHOU TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEI0IaBaTelIeM,

— pa3BuTHE NPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeaMETy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TOsBIIEHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO ISl CAMOCTOSITENIbHON pabOTHI;

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YpOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€E WX Pa3BUTHS HA OJIMKANIIINE TOIBL;




— Hay4YuThCsl METOIUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMYHBIX
(bopMyITUPOBKax);

— IOJIy4€HHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U IOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpU MPOBEIEHUM KOPOTKHUX JUCKYCCHH 00
O0COOEHHOCTSX IPUMEHEHMSI OTAEIBHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa npenocraBiacHus JEKIHOHHOIO MaTepuaa:

— Bcerymienne — 4acTh JIEKIUH, LENb KOTOPOU - 3aMHTEPECOBATh U HACTPOUTh AYAUTOPHUIO HA
BOCIIpHsTHE yuyeOHOro Martepuana. B ero cocraB BXomsaT: (QOpMyJIHpOBKAa TEMBbI JEKIIHH,
XapaKTepUCTHKa ee Npo(ecCHOHANbHON 3HAYMMOCTH, HOBU3HBI M CTENEHU H3YyYEHHOCTH,
e JIEKUMHU; M3J0KEHUE IUIaHA JIEKIUHM, BKJIIOYAIOLIErO0 HAMMEHOBAHUS  OCHOBHBIX
BOIIPOCOB, IIOJUICKALIMX PAaCCMOTPEHUIO HA JICKUUHM; XaPaKTEPUCTHKA PEKOMEHIyEeMOH
JUTEpaTyphl, HEOOXOIMMOW JJIsi OpraHU3alMH CaMOCTOSATEIBHOW padOThl CTYJIECHTOB;
pETPOCIIEKIUA-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 APYTUX HayK.

— OcHOBHass 4acTb - W3JI0XKEHUE COICPXKAHUSA JIEKIMM B CTPOTOM COOTBETCTBHHM C
IIPEJIOKEHHBIM IIAHOM. BKIIIOYaeT pacKpbIBarONIUMN TEMY JIEKIHMHA KOHLENTYalbHBIM W
(bakTHuecKuil MaTepual, €ro aHajlu3 MU OLEHKY, pa3IMyHble CHOCOOBbl apryMEHTAlUH U
JI0Ka3aTeNIbCTBA BbIABUTAEMbIX TEOPETHUECKUX TOJIOKEHHUH.

— 3akirodeHue - MojABe/ieHHe OOIIero uTora JEeKIuHu, 0000IeHne MaTepuana, GopMyanpoBka
BBIBOJIOB 110 TEME JIEKLIUN; OTBETHI HA BOIIPOCHI CTYIEHTOB.

— Jlmd Hajuiexallero OCBOEHUS Kypca XHUMHUHU HCHOJB3YIOTCA CIIELUalbHbIE HarlsigHbIC
CPEJICTBA, C TOMOLIbIO KOTOPBIX MOYHO MepeaaBaTh CTyJeHTaM MH(POPMALIMIO O BEIECTBaX,
00BEKTax U cyllecTBe (U3NYECKHX U XMMUYECKUX MpeBpalieHuil. JleMOHCTpalus OIbITOB,
MOJIEHN KPUCTAJUIMYECKUX PEIIETOK, TAOIHUIIbI U TUIAKATHI C SHEPIeTUYECKUMHU IuarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi ¢ KaTaJn3aTopamMH U 06€3 HUX U T.1.

— OcymecTBieHre KOHTPOJS 3a BEICHUEM CTYJEHTAMM KOHCIIEKTAa JIEKIIMH; OKa3aHHE
CTyJ€HTaM MOMOUIM B BEJACHMM 3aIlMCU JIEKUUHU (aKLUEHTUPOBAaHUE W3JIOKEHHUS MaTepuana
JIeKIMH, BBIJENIEHHE TOJI0COM, MHTOHAIIMEH, TEMIIOM peud Hanbosee BaXHOM MH(popMaluy,
MCIIOJIb30BaHUE May3 JUIsl 3aliCH TaOJIUL, CXEM)

11.2. Meroauueckue yka3aHus sl OOyYarOIIMXCS MO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKALMOHHON XapaKTEpUCTHKOM 00ydaromerocs.
Beinonnenune n1abopaTopHbIX paboT COCTOMT M3 SKCIEPUMEHTATbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51abopaTopHBIX paboOT 0O0ydyaromuMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3Y4YEeHUs] JUCIUIUIMHBI, ONpEeNeiseMOol Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeTyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOU TUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalu3alus TEOPETUYECKUX 3HAHWW, MOJyYEeHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOM MH(OpPMAIMH 110 U3y4aeMOW JUCIHUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000py10BaHUEM U TPUOOPAMHU.

3aganue u TDe6OBaHI/ISI K IpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT




3amanue W TpeOOBaHUS K BBIIOJHEHUIO J1a0OpaTOPHBIX PAaOOT MPUBEIACHBI B METOJUYECKHX
YKa3aHUAX:

- Xumus : DKBUBAJICHT. 3aKOH SKBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :
METOJMYECKHE YKa3aHHsI 110 BBIMOJIHEHUIO JabopaTtopHoit pabotsl / C.-Ilerep0. roc. yH-T
a’pokocM. mpudopoctpoenus ; cocT.: T. E. KpeuioBa - Dnektpos. TekcToBsie naH. - CII6. : M3a-
Bo I'VAII, 2021. - 19 c.

- Xumus. TemnoBoi 3G dEKT (SHTATBITNS) XUMUYECKON peaKkIuy : [ DIEKTPOHHBIN
pecypc] : MeToauYecKe yKa3aHus K BBIOJHEHUIO JaboparopHoii padotsl / C.-Iletep6. roc. yH-
T adpokocM. npudopocTpoenus ; cocT.: T. E. Kpbsuiosa. - OnekTpoH. TekcToBbie aaH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

- Xumusd : XMMHUYECKHE PEAKLMH, BbI3BIBAIOIINE MIEKTPUUECKUN TOK, JIEKTPOIHbBIE
MNOTEHLUANBI ¥ 3JIEKTPOABUKYLIUE CUIIBI : [ DJIEKTPOHHBIN pecypc]| : METOINYECKUE YKa3aHUs K
BBITIOJTHEHUIO JIabopaTopHoii paboTsl / C.-Iletepl. roc. yH-T a3pOoKoCcM. TPHOOPOCTPOCHHS
coct.: T. E. Kpbutosa. - DnektpoH. TekcroBsie AaH. - CII6. : U3n-Bo I'VAII, 2022. - 24 c.

— KpeutoBa, T. E. Xumusa. Koppo3ust Meramios: : [ DiekTpoHHBINA pecypc]| yuel.-
meto. nocobue / T. E. Kpsinora. — CI16.: 'VAII, 2023. — 36 c.

Crpykrypa 1 dhopMa ordera o J1adoparopHoiil pabore
1. Ilenb paboThL.

2. JlaboparopHoe o0opyoBaHuE.
3. Omnmucanue 5KCIIEpUMEHTA.
4. OO6paboTka pe3ynbTaToB

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAO0paTOPHOU padboTe
OT4éT TOJIKEH COJEPIKATh TUTYJIBHBIN JIUCT, a €T0 COJIEpIKaHUEe COOTBETCTBOBATH OPOPMIICHHUIO,

cornacHo ['OCT 7.0.100-2018 (3amonHeHHBIE TaOIHIIBI C MTOTYYEHHBIMHU dKCIIEPUMEHTAIbHBIMA

I[aHHLIMI/I) HOpMaTI/IBHaH AOKYMCHTaIus, H606XOI[I/IMa$I JII O(I)OpMJ'IeHI/ISI, MNpUBCJICHA Ha

anexTporHOM pecypce I'Y AIT: https://guap.ru/regdocs/docs/uch

1. BoinonHeHbl HE0OOXOIUMBIE PACUETHI.

2 [TocTpoens! rpapuueckrie 3aBUCMMOCTH OT 33JJaHHBIX TApaMETPOB.

3 Crnenasbl BBIBOJBI.

4 BrInonHeHbl KOHTPOJIBHBIE 3a/laHKsI HAa TeMY J1a00paTOpHOI paboTHI.

11.3. Meroauueckue ykazaHus UIsl OOYJaONIMXCS 1O MPOXOXKIACHUIO CAMOCTOSITEITHHOM
paboThI

B xoze BBINOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B mnpouecce BBIONHEHHUS CaMOCTOSTENbHONH paboThl, y oOydaromerocs (GopMupyercs
1esecoo0pa3Hoe IIIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHHUS
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHIMA
YpOBEHb YCHEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATIBHOTIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HaMpaBSIIONIMMH  CAMOCTOSTENbHYIO  paloTy
00yyaromuxcs sBISIOTCS:



—  y4eOHO-METOJIMYECKUN MaTepHa 1o IUCIHUILINHE;

11.4. Metonuueckre yKa3aHusl [UIsl OOYYarOHMIMXCS IO MPOXOXKICHHUIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.
Texkymuid  KOHTpOJb  YCIHEBAEMOCTH IMpelycMaTpuBaeT KOHTPOJIb  KauecTBa  3HaHUU

00y4aroluxcsi, OCyIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeJIbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCHUITIIUHBI. B Teuenne CCMCCTPBI CTYACHTHI:

- 3aIIUIIAIOT JTJAbopaTopHbIe padoTHI (5 mIT);

- BBIIIOJIHSIOT TECTUPOBAHUS 110 MaTepuanam JeKuuu B cpene LMS.

-BBITIOJIHEHUE TIPOBEPOYHON PabOTHI IO TeMe Jab0paTOpHOI pabOThI

- peleHue 3a1ay 1o TeMe JIabopaTopHOH PabOTHI.
Jist TeKyIero KOHTPOJISl yCIeBA€MOCTH UCTIONB3YIOTCS TECTHI, IPUBEACHHBIE B Ta0muie 18

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIuXcsl MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTeCTallUU.

[IpomexyTrounass  arrectamus  OOYyYAMOIIUXCS  MPEAYyCMaTpPUBACT  OICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3ylIbTaTOB OOyueHus mo AucuuiinHe. OHa BKJIIOYAeT B
cedst:

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa OIEHKHM 3HAHWH, MOTYyYEeHHBIX
00y4JarOIUMCS TIPH U3yYCHUH JUCIHUILTHHBI, TOCCICHUH JICKIHI, BBIOJIHCHUU J1a00pPaTOPHBIX
paboT, KOJUIOKBUYMOB, OTBETa TEOPETHUECKOI0 MaTepuasa Ha 3a4€Te C OLICHKOW «OTIUYHO»,
«XOPOIIIOY, «YJOBIECTBOPUTEIHHOY», «HEYTOBIETBOPUTEIHLHOY.

1. B teuenue cemecTpa AJig AOMycKa K 3a4eTy CTyACHTY HE0OX0oauMo criath He menee 50%

nabopaTopHbIX paboT, He MeHee 50% mpakTHUeCcKUX paboT, BHIMOIHUTH TECTUPOBAHUS B

cpene LMS He Humxke oueHku "yaomierBopuTenbHO". Jlamee CTyIEHT JOImycKaeTcsl K

cobeceI0BaHUIO WJIM UTOMOBOMY TECTUPOBAHUIO Ha 3auere."

2. 3ader BBICTaBISCTCS HAa OCHOBAaHWW BBITIOJHEHHBIX B TEUCHHE CEMeCTpa BCEX
1a00paTOpHBIX pabOT W HAMKMCAHUU HWTOTOBOTO TECTUPOBAHUS WIIA IPOXOKICHUS

cobeceJoBaHUs.

B Teuenue cemecTpa cTyaeHTY HeoOXoauMo caath He MeHee 50% yabopaTopHbIX paboT, He
meHee 50% mnpakTHuecKuX paloT, BBINOJHUTH TECTUPOBaHMSA B cpeae LMS He Huxke OLeHKH
"yIOBIETBOPUTENBHO". B Ccilydyae HEBBIITOJIHEHNH BBIILEU3I0KEHHOTO, CTYJEHT, IIPU yCIIEIIHOM
MPOXOXKACHUHM TNPOMEXKYTOUYHOM arrectaud B QopMme -sK3ameHa/nud.3aueta, HE MOMKET
MOJIyYUTh aTTECTALMOHHYIO OLIEHKY BbIIIE "XOpoIo"

Cucrema OLIEHOK MpHU NPOBEICHUHM TEKYILIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTecTaluu
OCYIIIECTBIISIETCS B COOTBETCTBUU C PYKOBOASIIMM JO0KymMeHTOM opranuszauuu PJIO T'VAIL
CMK 3.76 «IlonoxxeHue 0 TEKyIIEM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTalluHu
CTYACHTOB M aCHUPAHTOB, OOyYaroIIUXcs IO 00pa3oBaTelIbHBIM IPOrpaMMaM BBICIIETO
obpazoBanus B ['YAID» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf



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

Jluct BHECEeHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

JlaTa BHECEHUS
H3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit




