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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpamMMmy OakamaBpuaTa II0 HampaBlIeHUIO MoAroToBkw/ crenuanbHoctd  13.03.02
«JNEeKTPOIHEpPreTuKa W JJEKTPOTeXHUKa» HampasieHHocTH «L{udpoBas sHEpreTHkay.
Hucnurmuna peanusyercs kadeapoit «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-3 «CnocobeH mpUMEHSTh COOTBETCTBYIONINN (PU3MKO-MAaTeMaTHYECKUH arapar,
METO/bl aHaJIM3a M MOJCIUPOBAHUS, TCOPETUUYECKOIO0 U IKCIEPUMEHTATBHOTO MCCIEIOBAHUS
IIPU pelIeHrnU TPOodhecCHOHATBHBIX 3a4a4»

Conepxanue AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C O3HAKOMJICHHEM
UCTOPUU XHUMHH, a TaKXe C OCHOBHBIMU HAIpPABJICHUSMU U TEHACHIMSIMH pPa3BUTHUS
COBPEMEHHON XMMHU. JTa HayKa HM3y4aeT MaTepUAIbHBIM MHUpP, 3aKOHBI €ro pa3BUTHUS,
crnenupuUecKyr0 XUMHUYECKyl0 (GopMmy IBUXKEHHS Marepuu. B mporecce u3ydeHHs XUMUU
BbIpa0AThIBAETCS HAYYHBIM B3IJIS] HA MUP. 3HAHUE XUMUU HEOOXOAMMO JUISl TIJI0JIOTBOPHOM
TBOPUYECKOH JeATeNbHOCTH OakanaBpa JI000H HampaBlIEHHOCTU. 3HAHHWE XHMHH I103BOJISIET
c(opMUpOBaTh COBPEMEHHOE HAy4yHOE IPEJCTaBICHHE O MATEpUU, BEIIECTBE KaK OJHOM W3
BUJIOB JIBMKYIICHCS MaTepuu, MEXaHU3ME MPEBpAIICHU XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepHaJIOB O XUMHUYECKHUX IMpoIeccax B COBpeMeHHOUN TexHuke. [Ipu m3yueHun Kypca XuMUU
HEOOXOJMMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKONW XUMHUYECKHX PaCUeTOB,
BBIPa0OTaTh HABBIKKU CAMOCTOSATEIBHOTO BBIMOJHEHUS XUMHYECKHUX OSKCIEPUMEHTOB U
0000menuss  ¢dakrtoB. [loHMMaHWe  3aKOHOB XHMMHHM TIIOMOXET CTYACHTY B pEIICHUU
DKOJIOTHYECKUX TMpoOsieM. 3HaHME Kypca XUMHH HEOOXOAMMO W U IOCIEIYIOIIEro
YCHEIIHOTO U3yUYeHUs CIIeIHATbHBIX AUCIUTIINH.

[IpenogaBanvie AWCHMIUIAHBI TPEIyCMATPUBACT CICAYIOMIHE (OPMBI  OpTaHH3AIUN
y4eOHOro Mpoliecca: JIEKIIH, 1adopaTopHble paboThl, caMOCTOsITeNbHAs pPab0oTa 00yJaroIIerocs.
[IporpamMmmoil AUCIHUIUIMHBI TMPETYCMOTPEHBI CIEAYIONME BBl KOHTPOJS: TEKYIIUM
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B hopme AudhepeHInpOBAaHHOTO 3a4eTa.
OO0m1as TpyJ0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX equHuUIIb, 108 yacos.
S3bIK 00y4YeHUs IO TUCIHUILTNHE «PYCCKHI.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Llens maHHOW MUCIUILIMHBI — YCBOCHHE CTYJACHTAMH TEOPETHYECKHUX OCHOB OOIICH XUMHH,
XUMHUHM BRKHEUIIMX DJIEMEHTOB M WX HEOPraHWYECKHX COeIUHEHUH, (opmupoBaHue
XUMHUYECKOTO MBIIUICHUS y CTYJICHTOB, Pa3BUTHE HABBIKOB MCIIOJb30BaHUS CBEICHUH O
(UBUKO-XMMHYECKUX CBOMCTBAX pa3IMYHBIX CHCTEM JUIS CHHTE3a COOTBETCTBYIOIIMX
COCIMHCHUH, BBHIITOJTHEHUE TEPMOJAMHAMUYECKUX M KMHETHYECKUX pacueToB. [IpuoOperenne
HEKOTOPOTO OTbITa SKCIEPUMEHTAIBLHBIX HCCIEAOBAHUN NSl pa3pabOTKU HOBBIX METOOB
CHHTE3a W TpPHIAHHWS MarepuajsaMm 3aJaHHOM CTPYKTYpbl, M KOMILJIEKCA CBOMCTB.
[IpeacraBienre BO3MOXXHOCTU CTYACHTaM pa3BUTh M IMPOJAEMOHCTPUPOBATh HAaBBIKA B
00/1aCTH HHHOBALIMOHHBIX TEXHOJIOTHM

1.2. JlucumnivHa BXOAUT B COCTaB 00s3aTE€IbHON YacTU 00pa30BaTeIbHON IPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3yuyeHus AUCHUILUIMHBI OO0yYarolUiicss NOJDKEH o0JsafaTh ClEAYOIIUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmunua 1 — [lepeyeHb KOMIIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) Kon n HaumeHnoBanue Kox n HauMeHoBaHUE MHIMKATOPA
KOMITETECHIIMH KOMIICTECHIINH JOCTHKEHUS] KOMIIETCHIIUU
OIIK-3 Cnocoben
HIPUMEHSTh
COOTBETCTBYIOLIUI
¢du3uKo-
MaTeMaTH4eCKUI OIIK-3./1.6 neMOHCTpUpYET 3HAHUS
amnmapar, MeTo/bl OCHOBHBIX 3aKOHOB OpraHUYECKON U
Ob61enpodeccnoHalibHble | aHATU3a U HEOpPraHUYECKON XUMUU, IPUPOIbI
KOMITETEHIINH MO/JICJINPOBAHMUS, XMUMUYECKOH CBSI3U 3JIEMEHTOB; UCIOIb3YET
TEOPETUYECKOTO H OCHOBHBIE METOJIbI XHMUYECKOTO
HKCIEPUMEHTAIBHOTO | UCCIIEI0BAHMSI BELIECTB U COSTMHEHHN
WCCIICIOBAHHUS TIPH
peleHnu
npodhecCuoHaTbHBIX
3amaq

2. Mecro nucuumninunsl B cTpykrype OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYEHUH CIIETYIOUX TUCIUILINH:
— «Duszuka»
— «Marematuka. Teopusi BEpOSITHOCTEH U MaTeMaTUYECKasi CTATUCTHKA
— «MaremaTuka. MaTeMaTHYECKUI aHAN3

3HaHUs, TOMyYCHHBIC TTPH U3YUCHUU MaTepralia JaHHOHW JUCIIUILUIMHBI, UMEIOT KaK
CaMOCTOSITENIbHOE 3HAUE€HHE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUHU APYTUX TUCHUTLIIUH:
— «TeopeTnueckas MEXaHUKa

— «OO0m1ast SHEpPreTHKa

— «lIpuknagHas MexaHUKa

— TexHocdepHas 6€30MaCHOCTH

— «®Duzukay




3. O0BeM u TpyIOEMKOCTh TUCITUTUIHHBI
JlanHbie 00 00mEM O0beMe JHMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHIOB Y4eOHOU
paboThI 1O TUCIUILIMHE (K paclpeieieHue 3TOH TPYA0EMKOCTH 10 CeMeCTpaMm) MpeCTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJAOEMKOCTh JUCIUITIIUHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHnusie 3anamus, BCEro vac. 12 12
B TOM YHCIIC:
nekimu (JI), (dac) 6 6
npakTuueckue/cemunapckue 3anarus (I13),
(dac)
nabopaTtopHbie paboTsl (JIP), (yac) 6 6
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 96 96
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
ks, ) 3au.

*k
IIpumedanue: kaHaMAATCKHUI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUATIINHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paszpnensl, Tembl quctuniueel - (Jleknun 13 (C3) | JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 2
Pasnen 1: Beenenne B XUMUIO 1 12
Tema 1.1.IToHsATHE BemecTBa u 2 4

XUMHAYECKOUI pC€aKkuurn, OCHOBHBIC
OIpeICICHUSL.

Tema 1.2 1 4
CrexnoMeTpruiecKre 3aKOHBHI.
DyHTaMEHTAIbHBIC TTIOHATHUS U 3aKOHBI

XHUMHU.

Tema 1.3.CriocoOs1 onpeieneHus 4
KOJINYECTBA BEIECTBA, 3aKOH
3KBUBAJICHTOB.




Paznen 2: Ctpoenue BemniecTa

22

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

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

Tema 2.3. XuMu4yeckasi CBI3b, BUJbI
XUMHUYECKOU CBS3H.

Tema2.4. MeTos BaJCHTHBIX CBS3€EH,
KOBaJIEHTHAS CBS3b.

Tema2.5. MeTo1 MONEKYJISIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THIIBI CBSI3EH:
HOHHAsA CBI3b, METAJUIMYECKAS CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baannsca.

Pazzen 3:XuMuueckue CUCTEMEI.
OO61mue 3aKOHOMEPHOCTH XUMHUYECKHUX
MPOIIECCOB.

34

Tema 3.1. DHEpreTka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSS YHEPTHS,
SHTAJIBIINS, SHTPOIIHSL.

Tema 3.2. sneprus I'nu60ca,
HaNpaBIEHHOCTh XUMUYECKUX
IPOIIECCOB, XMMUYECKoe U (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpoCTh XUMHUECKOU
peakuu U METOJBL €€ PETryIUPOBAHMUS,
3aKOH JSHCTBHS Macc,

Tema3.4. DHeprus akTuBauy,
ypaBHeHUE AppeHnyca, npaswio Bant-
l'odda, xatanuzarops! u
KaTaJIUTHYECKUE CUCTEMBI.

Tewma 3.5. PacTBOpBI, AUCHIEPCHBIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,




Tema3.6. DnexTponuruueckas
JMCCOLMAIUS, BOJHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aresb, peakiuu oOMeHa,
TUPOJIU3 COJICH.

Tema3.7. CBoiicTBa pa30aBIeHHBIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOJHBIC
pacTBOPBI ANEKTPOIUTOB, 3aKOH
pa36asneHus OCTBabAa, 3aKOHbI
Payns.

Pa3nen 4. OcHOBEI
AJIEKTPOXUMHYECKHX IPOIIECCOB.

18

Tema 4. 1.oxucauTeEILHO-
BOCCTAHOBUTEJIBHBIC PEAKITUN

Tema 4.2 XUMHUYECKHE UCTOUYHUKHI
AJIEKTPUYECKOTO TOKA. |'aTbBaHMUECKHE
3JIEMEHTEL.

Tema 4.3. DnexTpoin3, 3aKOHbI
®apanest.

Tema 4.4. Koppo3us u 60pb0a ¢ Hel.

Pa3zgen 5:CBoiicTBa MPOMBIILIEHHO-
Ba)XXHBIX DJIEMEHTOB U UX COCAUHECHUN

10

Tema 5.1. Kitaccsl XUMHUYECKUX
COEAMHEHHH, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB U UX COEIMHEHUI.

Tema 5.2. Xumnueckas
uneHTudukanus. Metoab
XHUMHYECKOT'0 MCCIIEIOBaHUS U aHaJIN3a
BEILIECTB U UX MPEBPALLICHUM.

Hroro B cemectpe:

96

Uroro:

96

[IpakTnueckass OATOTOBKA
00yYaromyMHUCs  OIpeJIeIEHHBIX
IpoQeCCHOHATBHON 1A TEIbHOCTBIO.

3aK/II049acTCd B HCIOCPECACTBCHHOM

TPYAOBBIX

byHKIUH,

CBA3AaHHBIX

C

BBITIOJTHCHUHN
Oymyuieit



4.2. CopnepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — ComeprkaHue pa3iesoB U TEM JICKIIMOHHOTO IHKJIA

Howmep paznena

HaszBanue u conep:xkanue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

Paznen 1 BBenenue B XUMHIO.

Tema 1.1. IIonsATHE BelecTBa U XUMUYECKON PEAKLIMA, OCHOBHBIE
OIpeeICHusl.

Tema 1.2. CrexnomMerpuueckne 3akoHbl. OyH/1aMEHTaJIbHbIE TIOHATUS U
3aKOHBI XUMUHU.

Tema 1.3. CriocoObl onpeiesieHUs KOJIMYeCTBa BEIIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: Crpoenue BemiecTBa

Tema 2.1. OcHOBHBIE CBE/ICHUSI O CTPOCHUH aTOMOB; KBAHTOBbIE YHUCIIA.

Tema 2.2. [Tepuonnueckuii 3akon [{.M1.MenneneeBa, cBs3b [1.C. co
CTPOEHHEM aToMa.

Tema 2.3. XUMHYECKasl CBSI3b, BUAbI XMMHUUYECKOM CBSI3H.

Tema 2.4. MeTo 1 BaJIGHTHBIX CBSA3€H, KOBaJICHTHAS CBSI3b.

Tema 2.5. Metoxa MoneKyJIsIpHbIX OpOuTase.

Tema 2.6 HepaneHTHBIC THIIBI CBA3€H: HOHHAS CBSI3b, METAILIMYCCKAS
CBsI3b, BOJOPOHAs CBs3b, CUIIbI Ban-nep-Baainbca.

Paznen 3 Xumnyeckue cucreMbl. O0IIMe 3aKOHOMEPHOCTH XUMHUYECKHX
IIPOLIECCOB.

Tema 3.1. DHepreTuka XMMHYECKUX MPOIECCOB, BHYTPEHHSS SHEPIHs,
TeTI0BOM 3(PPeKT XMMUUYECKUX peakiuil, 1-i, 2-i, 3-if 3aKOHbI
TEPMOJIMHAMUKH, DHTPONHUS, KaK (YHKIHS COCTOSHUS, SHTAIIBITHSL.
XHUMHUYECKUH TTOTEHLIMAIL

Tema 3.2. sHeprus ['n66ca, HanpaBIEHHOCTh XMMUYECKUX MPOLIECCOB,
XMUMHYecKoe U (pa30Boe paBHOBECHE.

Tema 3.3. CKOpOoCTh XMMHUYECKOHN pEAaKLIMK U METOBI €€ PETYIUPOBAHUS,
3aKOH JIEMCTBHS Macc.

Tema 3.4 OHeprus akTUBALlUY, ypaBHEHUE AppeHuyca, IpaBuio BaHT-

I'odda, karanuszaTopsl U KaTATUTHYECKUE cUCTEMbl. OCHOBHOM
MIOCTYJIaT XMMUYECKON KNHETUKN, KHHETUYECKOE YPaBHEHHUE.
BnusiHue TemnepaTyphl Ha CKOPOCTh XUMHUYECKON PEeaKIIiH,




Howmep pasnena

HaszBanue u conep:xkanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

ypaBHeHUEe AppeHnyca. MexaHu3M MPOTEeKaHUs KaTaTUTHYECKUX
peakuuii. Xumuueckoe paBHoBecue npuHuun Jlelllarense.

Tema 3.5

PacTtBopbI, TucniepcHbIE CUCTEMBI, CIOCOOBI BBIPAXKEHHS COCTaBa
pacTtBopoB. TepMoanHaAMHUYECKHE XapaKTEPUCTUKU Mpoliecca
00pa3oBaHMs PaCTBOPOB. CHIIbHBIE U CIIA0bIE AIEKTPOJIHTHI,
HMOHHBIE pAaBHOBECHS B BOJHBIX PACTBOPaX, MPOU3BEICHUE
pacTBOPUMOCTHU

Tema 3.6

DNEKTPOIUTUYECKAS AUCCOLUALINS, BOIAHBIE PACTBOPHI
AJIEKTPOJIMTOB, BOJAOPOIHBIN NOKA3aTeNb, PEAKIIUU OOMEHa,
TUAPOIIU3 COJIEH.

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB HEAICKTPOJIHUTOB,
KomnurarusHele CBOMCTBA pacTBOPOB, 3aKOHBI Payis.

Pasnen 4.

OCHOBBI 3JIEKTPOXUMUYECKUX ITPOLIECCOB.

Tema 4.1.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu

Tema 4.2.

XHWMHMYECKUE UCTOUYHUKH JIEKTPUYECKOTr0 TOKa. [‘anbBaHnYeCKHE
3JIEMEHTBI, CTAHIAPTHBIE AJIEKTPOIHbIC TOTCHINANBI. [[BOMHOM
3JIEKTpUYECKUi ciior. YpaBHeHue HepHcTta. PaBHOBECHBIN.
ANEKTPOAHBIN noTeHran. CTaHAapTHBIA BOJAOPOIHBIN IIEKTPOLI.

Tema 4.3.

Onextponus, 3akoHbel Papanes

Tema 4.4

Kopposus u 6opnda ¢ Hell.

Paznen 5.

CBoiicTBa MPOMBIINIJICHHO- BAKHBIX 3JICMCHTOB U UX COGHHHGHHﬁ.

Tema 5.1.

Krnacchl XUMHUYECKHX COSMHEHUH, CBOWCTBA MPOMBIIIUICHHO
BaXKHBIX DJIEMCHTOB M UX COeTUHEHNI KOMITO3UIIMOHHBIE
matepuaisl. Kepmersl. Xumus meramios (AlFe, Sn,Pb,Mo)
Xumust HemetamwioB: C,Si,S , dymiepen, kapoun. TorumBa
(TBEpIOE, )KMIIKOE, Ta30BOE), CMA304HbIE MaTE€pHAaJIbl, MOTOPHBIE
Macra.

Tema 5.1.

Xumunyeckas uieHTuuKanus. MeTopl XUMHUECKOTO
HCCIEA0BAHUS U aHAJIN3a BEUIECTB U UX IPEBPALCHUM.
KauecTBeHHbI# 1 KoMMuecTBeHHBIN aHanu3.(I paBuMeTpuueckuii,
TUTPUMETPUUECKUH, KOMILTIEKCOHOMETPUYECKHUI METO/BI
aHaM3a).

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEIECHBI B TAOIHUIIE 5.

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb




N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyroeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
("ac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTb IPUBEICHBI B Ta0IUIIE 6.
Tabmuna 6 — JlaGopaTropHble 3aHSITHS U UX TPYJI0OEMKOCTh
Tpynoemko M3 mux
Ne npaktuye | Ne pasnena
HaunmenoBanue 1abopaTopHbIX paboT CTh .
n/n (uac) CKOM JUCLUTUIMHBI
MOJITOTOB
KH, (Jac)
Cemectp 2
1 | Ompenenenue  (DHTanpUU)  TEIJIOBOTO 3 1 3
s dekTa peakuu HEeUTpaTu3allnu.
2 | U3mepenme ®m  pacdyer  DIEKTPOIHBIX 3 1 4
HOTEHIMAJIOB METaJIOB U )i (¢
raJIbBAHUYECKUX 3JIEMEHTOB.
Bcero: 6 2

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUXcs

Bunel camocTosiTenbHON paboThI U €€ TPYAO0EMKOCTh IPUBEJIEHBI B TabuLeE 7.

Tabauna 7 — Buzabl camocTosTenbHONU pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHOM paboTh
qac qac
1 2 3
M3ydeHne TeoOpeTHYecKoro Marepuasia 50 50
mquciumiaael (TO)
PacuetHo-rpaduueckue 3ananus (PI'3) 2 2
Jowmamrnee 3amanue ([13) 4 4
KonTponbubie pabotel 3a04HIKOB (KP3) 20 20
IToaroToBKa K MPOMEXYTOYHOMN 20 20
arrectanuu (I1A)
Bcero: 96 96

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIFHON pabOThI 00YUYaIONINXCS MO TUCITUTUIUHE (MOTYITIO)

Y4eOHO-MeTOAMYECKHE MaTepHalibl IS CaMOCTOSITENbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN

[lepeueHp mevaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUIN IIpUBeieH B Tabmule 8.
Tabmuua 8— IlepeyeHp MeYaTHBIX 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 xumust B 2 T.: y4eOHUK JUIs BY30B /
H. JI. I'nunka ; mox penakiuei B. A. [Tonkosa,

A. B. babkoBa. — 20-e u3z., nepepab. u gon. — Mocksa :
WznarensctBo KOpaiit, 2023. — 353 ¢. — (Bricmiee
obpaszosanue). — ISBN 978-5-9916-9353-0

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

OO1mmast ¥ HeopraHuYecKass XuMusl. 3aJJa4HuK : yueOHOe
nocoowue Jtst akageMudeckoro Oakanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. babkunoi, JI. /1.
Tomuuo#t. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponnsii // ObC KOpaiit
[caiiT]

OKHUCIUTENBHO-BOCCTAHOBHUTEBHBIE MTPOIIECCHI : [
DnekTpoHHBIH pecypc] : yuebHoe nocodue / T. E. Kpbiiosa,
T. . ®omuuena ; C.-ITerepd. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE J1aH. - CaHKT-
[TerepOypr : U3a-so I'VAIIL, 2019. - 77 c.

e.lanbook.com»ybo
ok/172907

I'ypos, A. A. Xumus: Teopus U pakTuka. MeTaisl u
craBbl : yueOHuK / A. A. I'ypos, I1. B. Ciutuxos, XK. H.
Mennsbix ; moa penakmueit A. A. I'ypoBa. — 2-e u3 ., uchp.
— Mocksa : MI'TY um. H.D. baymana, 2019.

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

54 X45

Xumus : yueOHUK a7s By30B / A. A. 'ypoB [u 1p.]. - 2-e
u3., ctep. - M. : U3n-Bo 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 1
KOHIIETIIIUH : yueOHoe rmocodue / mox pen. akagemuka PAH
A. 1O. lluBaxze. - 2-e uza. - Mocksa : JlabopaTtopus 3HaHui,
2022. - 495 c. - (YueOHuk y1st BbICIIE mikoubl). - ISBN
978-5-93208-576-9. - Tekct : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/1984044

54 ESS

OcHoBbI 00111e# XUMHUH : yueOHoe nmocodue / B. 1.
Endumos. - 2-e m3a. - M. : UHOPA-M, 2017. - 256 c.

20

https://urait.ru/bcod
e/536017

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

I'. H. ®agees, A. M. T'onry6es, B. H. [llaroBan ; mox obmieit
penakmueii ['. H. @aneeBa. — 2-e u3g., nepepad. u gom. —
Mocksa : M3natenbctBo FOpaiit, 2024, — 431 ¢c. —



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/bcode/536017
https://urait.ru/bcode/536017

(Beicmiee oopazoBanue). — ISBN 978-5-534-02453-1. —
Tekcr : anexTponHsIii / OOpa3zoBarenbHas miaTGopma
IOpaiiT [caidT].

7. IlepeyeHb AMEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHON ceTu «VHTepHeT», HEOOXOAUMBIX Jii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OO0pa30BATENBHBIX PECypcoB HHMOpPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtu «HTepHET»

URL anpec HaumenoBanue
https://xumuk.ru/ Caiit 0 Xxumuu
http://www.hemi.nsu.ru OCHOBBI XHUMUH:

00pa3oBaTeNbHbIN
CaWT JJI CTY/ICHTOB

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUEHUs, HCIOJIB3yEeMOTO TPH OCYLIECTBICHUU
00pa30BaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOTr0 POTPaMMHOTO obecniedeHus npeacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/t HanmenoBanue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenbr UCHONB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayIUTOPUs C UCIOIb30BAaHUEM l'acremno 15
JI€MOHCTPAIMOHHBIX TabiuIl U cxeMm, [lepuonudeckoil cuctembl 32-01

xumudeckux iemenToB [[.M.MenaeneeBa, o6pa3iion
MHUHEPAJIOB, MOJIeJIEH MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenuanu3upoBaHHas XUMHUECKas J1abopaTopHs ¢ I'acremno 15
HCIOJIb30BaHUEM JIEMOHCTPAIIMOHHBIX IJIAKATOB, 33-02



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

1a00paTOPHBIX CTEHJIOB M YCTAHOBOK IS OTIPE/IEICHUS 33-04
HKBHBAJICHTA METAJlIa, U3MEPEHUSI DJICKTPOAHBIX TIOTEHIINAJIOB,
CKOPOCTHU KOPPO3HMHU- METAIIOB - MUJUTUBOJIBTMETPBI;
AHATMTUYECKHE U DJICKTPOHHBIC BeChl; JaboparopHbie pH-
METpBI, HEHTPUDYTH U KAJIOPHUMETP.

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEXKYTOUYHOH aTTECTAllUU
00yyJaronuxcs no IUCUUILIMHE TpUBeIeH B Tadbnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCTallun

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHpoBaHHbINA 3a4ET Crincox BOIpOCOB;
TecTsr;

10.2. B kauyecTBe KpUTEpPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYyYalOMMHCS MPUMEHSETCS S-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBeacHa B Tadumie 14. B TeueHune cemecTpa MOXKET HCIOIb30BAThCS
100-0amnpHast ~ mKajma ~ MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIINM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kputepun olleHKH YPOBHsI CHOPMHPOBAHHOCTH KOMITCTCHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETCHIIUA
5-0ayuipHad mIKama paKTep (bopvmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa,

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— OMUPasiCh HAa 3HAHWS OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MTOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— CBOOOJTHO BJIAQJICET CUCTEMOH CIICIIMAIM3UPOBAHHBIX MIOHITHA.

COTIIMYHO»
GavTCHO»

— o0yuJaroIuiics TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
M0 CyIIECTBY H3JIaraeT ero, ONupasch Ha 3HAaHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIC 3HAHUS C MPAKTUYECKOH JesTeNbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
GavTCHO»

— o0yyJaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMMpasch HAa 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTypHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUsS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHPYET HayuHbIE MMOJIOKEHHUS,

— 3aTpyIHsAeTCA B (OPMYIMPOBAHUN BBIBOIOB M 0000IICHUI;

— YaCTUYHO BJIA/IEET CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHITHH.

«YHOOBJICTBOPUTCIIEHO»
(GavTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TEHO»

— oOyyJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuana;

— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  MPH
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HANpPaBIICHUH,

— UCIIBITBIBACT TPYJAHOCTH B NMPAKTUYECKOM MPUMECHECHUH 3HAHU;

— HE MOXXET apryMEHTHPOBATh HAyYHbIE MTOJIOKEHNUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIICHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bomnpocsr (3amaun) nis sKk3amMeHa IpeIcTaBiIeHbl B Tadbmwmie 15.

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

Ne i/

Kon

Ilepeuens BompocoB (3aay) A1 SK3aMeHa
P P ( o )H HHAWKaTOopa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) aiist 3adera / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3agera

Ne mi/mm [Tepeuens BompocoB (3a1a4) ais 3a4dera / qudd. 3adera

Konx
WHJIUKaTOpa

1. CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MEXaHUKHU: OIIK-3.11.6

1. 3anumurte ypaBHeHue I[lnanka, naiiTe OOBSICHEHHE MOHITHIO
KBAaHTOBasl DHEPrUs
a. JlaiiTe XapaKTEpUCTUKY U OIPEIEICHUE ITOHATUIO KOPILYCKYJIAPHO-
BOJIHOBOM lyallu3M
0. 3anummre YpaBHeHue [le-bpoins, — naliTe NOHATUE JJIMHBI
BOJIHKI Jle-bpons.
2.3anumure
HeonpeneneHHocTH ['eii3enOepra, ¢usnueckuii cMbIci .

MATEMAaTHYICCKOC COOTHOIICHHEC HpI/IHHI/IHa

2. ChopmynupyiiTe omnpeneneHue MOHATHS «aTom», artoMHoe sapo, | OIIK-3./1.6

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

3. 3amnumure

IIpuBenure

JJIEKTpOHaMH, naunte nonsatusa Ilpunnuny 3anpera Ilaynu, IIpasuny
XyHpa, npaswity KiieqkoBCKOro.

VpaBuenue Illpenunrepa mnsa aroma Bojopoxaa. | OIIK-3./1.6
Chopmymnupyiite MTOHATHE BOJTHOBOW  (dyHkmuu, Jlaiite
onpenenenue KBaHTOBBIM uMciaaMm, HX (QU3NUECKHI CMBICIL.

IIpUMEPBI  3aITOJTHEHUS aTOMHBIX opOuTanen

4. Cdhopmynupyiire nonstue Ilepuoanueckoir cucremsl smeMmeHToB. | OIIK-3.J1.6

Haiite onpenenenune IlepuoandeckoMy 3akoHy MeHneneeBa, u
chopmynupyiiTe  coBpeMeHHoe ompeneneHue Ilepuoauueckoro
3akoHa. [laiite ompenenenue rpynnsl, nepuona B IIC. Jlaiite
00BbCHEHHE TaKUM TOHATHAM, KaK aHAJIOTH, B 4YEM 3aKIIOYACTCS C
CYThb 3TOW 3aKOHOMEPHOCTH.

5. Cdhopmynupyiite u naiite ompeneneHue TakuM mnoHsTHsIM, Kak | OIIK-3.J1.6

JIIEKTPOHY,

rpyIIe.

paanyCc aTtoMOB W HOHOB, OJSHCPIruu HOHU3aluHu, CpOIACTBO K

BOCCTAHOBUTEIIbHASI ~ CIIOCOOHOCTb. [IpuBenure mpumepbl U
OO0BSICHUTE 3aKOHOMEPHOCTh HM3MEHEHUS! CBOWCTB 10 MEPUOJY H IO

QJICKTPOOTPUIATCIIbHOCTD, OKHCIIUTCIBHO-

6. Cdopmynupyiite nonsitue xumudeckoi cpsizu. HazoBure ocHoBHble | OIIK-3.J1.6




xapakrepuctukn  X.C. Onumure KBaHTOBO-MEXaHUYECKUE
MPEJCTABICHUSI O MPUPOAE XUMHUYECKOU CBsI3M, Teopus ['eiTiepa u
JlongoHa, paiite moHATHE OOpa30BaHUS JBYXaTOMHON MOJIEKYJIBI.
JaliTe 00OBsICHEHHE METOAY BaJICHTHBIX CBsI3ed, yKaxuTe THIbl XC.
IIpuBenure npumepsl. KoBameHTHas CBsA3b, JaTh OIPEEICHUE,
IIPUBECTU IPUMEDPBL.

ChopmynupyiiTe MOHATHE XUMHUYECKOU CBsi3H. HeBalleHTHBIC THIIBI

XUMUYECKOU CBSI3M: METaIMYecKas, JaiTe ONpeleleHUue TaKou
CBSI3M M  OOBACHUTE MEXaHU3M OOpPa30BaHHUS 3TOM XHUMHYECKOU
CBSI3U.

OITK-3.]1.6

[aiite omnpeneneHue yHUBEPCAIbHOMY KBAHTOBO-XMMHUYECKOMY
METOAy  omucaHus  Xumudeckoi  cB3m  (MMO)  meronmy
MoJekysipHbix opoutaneid umn  (JIKAO), npuBenute mpumepsl U
OIIpeIeNIUTE MOPSJIOK CBSI3H, MarHUTHBIE CBOMCTBA.

OITK-3.]1.6

ChopmynupyiiTe TOHATHE THOPUAM3AIMK ATOMHBIX  OpOWTAJCH.
[lepeuncnure Buabl rubpuau3anuii. Jlaiite onpeneneHue MOHITUS O
NOJSIPHOCTH  MOJeKysn. [lpuBenure mnpuMepbl INOJSIPHOM H
HEMOJISIPHON MOJIEKYJIBI.

OITK-3.J1.6

10

ChopmynupyiiTe ompenereHue  paauoakTUBHOCTH. HazoBure
Ba)KHEHIIIME CBOWMCTBA PaJMOAKTUBHOIO H3Iy4deHHs. o -,B- , vy -
W3JIyYEHHS. [arite onpeaeieHue OCHOBHOTI'O 3aKOHA
pannoakTUBHOTO pacnazaa. Jlaiite ompenenenue Koncranre pacmnana

(1)

OITK-3.J1.6

11.

Chopmynupyiite mnoHsATHE XHUMHUYECKOH TepMoauHaMuku. Jlaiite
oTmpezieNieHue TOJIHOM SHEPruM CUCTeMbl, €€ (PU3MYecKHil CMbICIH,
chopmynupyilTe TEpBbIA 3aKOH TEPMOJIUHAMUKH. HAIUILIATE
YpaBHEHHUE NEPBOT0 3aKOHA TEPMOJANHAMUKH.

OITK-3.J1.6

12.

Chopmynupyiite moHATHE XUMHYECKOW TepMoauHamMuku. Jlaiite
oTpefieNieHUe CBSI3aHHOW HYHEPTUU CUCTEMBI, €€ (PU3MUECKUN CMBICI,
chopmynupyiiTe  BTOpOWM  3aKOH TEPMOJAMHAMHUKH, HAIHUIIUTE
YpPaBHEHUE BTOPOI'O 3aKOHA TEPMOIMHAMUKH.

OITK-3.J1.6

13.

Chopmynupyiite mnonHsTHE XUMHYECKOW TepMoauHamMuku. [laiite
onpezeneHue cBodboaHoM »Heprun ['MO6ca e€ ¢uznueckuil cmbic,
HaNUIIUTe ypaBHeHHE [uOOca, yKaxuTe KpPUTEpUH MPOTEKAHUS
peakuuid. 3anuIIMTEe YacTHYIO IPOU3BOAHYIO YUYHUTHIBAIOLIYIO
3aBUCHUMOCTh dHeprun ['nb0ca oT coctaBa cuctemsl. [laiiTe moHsTHE
XUMHYECKOI'0 IIOTEHIIHAJIA.

OIIK-3.]1.6

14

ChopmynupyiiTe MOHSATHE XUMHYECKOM KHHeTHKH. JlanTe
ONpEACTICHUE OCHOBHOTO TIOCTYyJIaTa XUMHYECKOHW KHWHETHKH.
ChopmynupyiiTe TOHITHE MOJEKYISIPHOCTH pEaKUUUd U MOpsaKa
peaKkIuu. [lepeuncnure ¢akTopsl BIMSIONME HA CKOPOCTHh
XUMUYECKOU peaklnu. YpaBHEHHE AppeHuyca, ypaBHeHue Bant-

Todda.

OIIK-3.71.6

15.

Chopmynupyiite moHsTHE  pacTBopa.  Ha3o0BUTE  OCHOBHBIE
XapakTEePUCTUKH pacTBopa. JlaiiTe moHATHE O CrTOCO0aX BBIPAKCHUS
KOHIIEHTpAIlUi PacTBOPOB, KaKWe€ BHUJIbI KOHIICHTPAIUI CYIECTBYIOT.
Hanumure dopmyisr aiis ux pacuéra (M, N,Cm, T, y, ®)

OIIK-3./1.6

16

ChopmynupyiiTe ompenereHue MOHATUS «KOJUTUTaTUBHBIE CBONCTBA
pactBopoBy». JlaiiTe ompeneneHrne TaKuM MOHATHAM, Kak Tuddy3us,
ocMoc, ocMoTuueckoe nasieHue. Chopmynupyiite 3akoH Baut-
I'opda u 3akonsl Paynsa. YkaxuTe 3aBUCUMOCTb TeMIIEpaTypbl
KPUCTAJJIM3ALMU M KUIIEHHSI OT KOHIIEHTpAIlMK pacTBopa.

OIIK-3.J1.6




17

ChopmynupyiiTe TMOHSATHE 30HHOW TEOPUM KPUCTAIIOB, JaiTe
ompeAesieHue  pealbHbBIX  KpucTauioB. JlaliTe  omnpeneneHue
HECTEOXUMETPUUYECKUX COEIMHEHUM UM COCAMHEHUIN MEePEeMEHHOTO
COCTaBa, IPUBEANTE MPUMEPbI KPUCTAILUIOB IEPEMEHHOIO COCTaBa

OIIK-3.1.6

18.

Cdopmynupyiite monatue pactBopa. [laiiTe onpenencHue cocTaBy
pactBopa. Kakue arperaTHble COCTOSHHMS pacTBOpoB Brl 3Haere
Kunkue pactBopsl. [laliTe omnpenencHue M (PU3MYECKHA CMBICI
TAKOIO SIBJICHUS, KaK, MIEKTPOJIUTUYECKAs IUCCOLMALAS PACTBOPOB.
[IpuBeauTe NpUMEPBL.

OITK-3.]1.6

19

ChopmynupyiiTe TOHATHE  DJEKTPOJIHTA, JaWTe OIpeACIICHHE
CHJIBHOTO M ciaboro sJiekTponuTa. JlaiiTe ompeneneHue CTerneHu
mucconranuu. IlpuBeaure npumepsl. 3anumure 3akoHbl Payns s
AIIEKTPOJIUTOB, M30TOHMUECKUI KO DUIMEHT, PU3HUECKUI CMBICI.

OIIK-3.71.6

20.

ChopmynupyiiTe TOHSATHE.  BOJOPOAHBIM moka3arenb.  Jlaiite
ompeieJIeHne HMOHHOTO MPOU3BEACHHS BOJbl. HanmumuTe ypaBHeHHE
JUIst pacuéra BOJIOPOAHOTO MOKA3aTesl.

OIIK-3.71.6

21.

ChopmynupyiiTe  omnpeneicHue TaKuX MOHATHHA Kak: [waponus
cojiei, MOHHO-OOMEHHBIE PEAKIIMH, IEePEeYUCIUTE BH/bI THAPOIIU3A,
npuBennUTe NpuMepbl (Tpu TuHa ruaponusa). Ompepenute  pH-
pacTBOPOB rUAPOJIN3a, JaWTE ONpeeseHHe COBMECTHOI'O THPOIIN3a,
IPUBEINTE IPUMEPBIL.

OITK-3.J1.6

22.

Coopmynupyiite moHsTHE TpPOM3BEACHUS pacTBopuMocTH. JlaiiTe
OlpeseNieHne  Tporecca  pactBopeHus. Jlaiite  ompeneneHue
HACBIIICHHBIX ~ pacTBOpoB. Jlaiite onpenencHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIYMCIICEHUE PACTBOPUMOCTH B MOJIB/JI, I/JI,

OIIK-3.71.6

23.

ChopmynupyiiTe MOHSATHE OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX
npouecco.  Jlaiite onpeneneHue OKUCIUTENb, BOCCTAHOBUTEIIb,
MPUBEIUTE IPUMEPBI U YKAKUTE, B KAKUX CIydasX MOXKET OJIUH U
TOT XKe DJIEMEHT BBICTYIIATh KaK OKUCJIINTCIIb nJin KaK
BOCCTAHOBUTEb.

OI1K-3.71.6

24.

Chopmynupyiite moHATHE «DIEKTPOAHBIA MOTeHHHam». [laiite
omnpeneneHue W (PU3UYECKUM CMBICT JTBOHHOTO  AJIEKTPUUYECKOTO
cinosi.  OObsicCHHTE SIBIEHUS CKauyka TMOTeHIHana. Hamummre
ypaBHeHue HepHcra.

OIIK-3.71.6

25

ChopmynupyiiTe TOHSTHE TaTbBaHUYECKOTO JIIEMEHTa, JaiiTe
OTIpe/ICIICHUE TOHATUS «DJIEKTPOI» B IJICKTPOXUMHUU, HAIMUIIUTE
ypaBHeHHe HepHcTa, ykaxuTe, Kakue MPOIECCHl MPOTEKAIOT Ha
KaToJie, a KaKWe Ha aHOoJe. 3alUIIUTEe TOKOOOPa3yIOIIyl PEaKIHIo
JUIST  TadbBaHUYECKOTO DJIEMEHTa M CXeMy TallbBaHUYECKOTO
aneMeHTta. JlaliTe ompeaeneHUE JIEKTPOJIUTHYECKOrO KIt04a, €ro
(bU3HYECKUN CMBICI.

OIIK-3.71.6

26

ChopmynupyiiTe MOHATHE SIEKTPOJIM3a PACIUIaBOB U PacCTBOPOB,
JalTe OINpEeJeNeHUEe 3TOro SBJIEHUS,  HANUIIUTE  MPOLECCHI
MPOTEKAIoNIMe Ha aHoJe M Ha Karoie. Hamummure ypaBHEHHE
@Dapanes A5 dNEKTPOIN3a, 00BACHUTE (DU3MUECKUN CMBICT ,JaiTe
ornpeziesieHue 3JIeKTPOXUMHUECKOTI0 SKBUBAJIEHTA.

OITK-3.]1.6

27.

CdopmynupyiiTe TOHATHE KOPPO3US MEeTaJUIOB. HazoBute akTopsl,
BIUSIOUIME Ha KOpPpo3ui0 MeTauioB. OOBSCHUTE MEXaHU3M
KOPPO3MOHHBIX IporeccoB. Ha3zoBuTe cmocoObl 3alUTHl  OT
KOPpPO3HH.

OIIK-3./1.6

28.

Chopmynupyiite  mousTue crany. HasoBure  OCHOBHBIE
KOHCTPYKLUHOHHbIE MeTa/ulbl. CpoiictBa  AmtoMuHusi, Xpowma,

OIIK-3./1.6




XKeneza, ux mnomyueHune W paduUHUpPOBAHHE, HCIOIb30BAHUE B
CaMOJIETOCTPOEHUH U IPUOOPOCTPOCHUH.

29. ChopmynupyiiTe moHsTHE TOJIMMEPOB, cTpoeHue mnoiumepoB u | OIIK-3.J1.6
CHOCOOBI  TIOJNYYCHUS, HA30BHTE IPHUMEHEHHE IIOJMMEPOB B
IPOMBIIIJICHHOCTH

30. ChopmynupyiiTe moHATHE XUMHUYECKOW uaeHTu(ukauu Bemects, | OITK-3.J1.6

HazoBurte MeToabl KOJIMYECTBEHHOIrO aHaius3a. Kakue BUIBI
MHCTPYMEHTAJILHOT'O AaHAJIN3a Bbl 3HAECTE.

MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOIHEHUSI KYPCOBOM paboThI

[lepeyenp TeM Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHhI

No 11/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHUS
3 KYpCOBOi1 pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpocbl g mpoBeneHHs MPOMEXYTOYHOM aTTecTallMud B BHJE TECTHUPOBAHUSA

MpeJICTaBICHBI B Ta0nwmie 18.
Tabmuna 18 — [lpumepHbIi epeyeHb BOPOCOB ISl TECTOB

Ne i/t

[IpumepHBIii IepeueHb BOIPOCOB sl TECTOB

Kon
WHJUKATOpa

[IpounTaiite 3a1aHue U 3aMUIINTE Pa3BEPHYTHIH 0OOCHOBAHHBIN OTBET
Kakue KBaHTOBBIC YMCIIA MTOJTHOCTHIO XapaKTEPU3YIOT SHEPTUIO
AJIEKTPOHA

Omanon omeema: B keanmosoti mexanuxe kaxcoas AO onpedensemcs
mpems K8AHMOBbIMU YUCIAMU. N -2]IABHOE KBAHMOB0€E YUCIIO,
onpeoesnsiem oowuli 3anac dHepeuu (npunumaem 3uadenus 1,2,3 u m.o.
00 ©)

| —-opbumanvHoe Keanmosgoe Yucio onpeoensem opoumanbHvlll MOMEHM
Konuyecmea 0sudiceHutl snekmpona (npunumaem 3uaverus 0,1,2,3 u m.o.
00 n-1). Kaosicoomy 3Hauenuio 21aenoco K6aHmos8o20 4ucid,
coomeemcmeayem N 3HAUeHUll OpOUMANILHO20 K8aHmoeo2o ucia l.
OpoumanvHwlli MOMEHM Koaudecmea 0eudxcernutl, omo eekmop, (L) eco
abCoONIOMHAsL 8eNUYUHA NPUHUMAEN CIPO20 ONPeOelEéHHble K8AHMOBble
sHaueHus. Takum oopasom, obo3HaueHue 1100020 NOOYPOBHSI
onpeoensiemcs 08yMsl KBAHMOBLIMU YUCIAMU, 2NABHBIM U OPOUMATILHBIM
KéaHmogvimu yuciamu. L

M, — MacHumHoe K8AHMOBOe YUCIO ONPeOensien 603MOICHbIE SHAUEHUS

npoekyuu opoUmManrbHO20 MOMEHMA KOAUYECmEa O8UNCEHUS JIeKMPOHA
Ha uxkcuposanHoe HanpasieHue 8 npoCmpaHcme.
Mg — cnuHoB0€e KEAHMOBOE YUCTO — COOCMBEHHBIU MACHUMHbBLL MOMEHM

umnynvca, npoeKkyusd 6ekmopa CnuUHa Ha onpedeﬂé’rmoe Hanpaejienue

BHEULHE2O NOoJisd, MOMHCEM NPUHUMANTb 3HAYEHUA ms =t E,

Taxum 0bpazom NOAHYIO IHEPIUIO INEKMPOHA XAPAKMEPUIYIOM
N -enasHoe Keawmogoe yucio u |-opoumanbHoe K6AHMOBOEe YUCO

OIIK-3.]1.6

[IpounTaiite 3a1anue, BHIOEPUTE MPABUIBHBIA OTBET U apTyMEHTUPYHTE
ATOT BBIOOD.
B arome, anekTpoHHas popmyiia KOTOPOro

OIIK-3./1.6




1522s22p°3s23p°3d194s24pP4d35s2, ... BaeHTHBIX 2MEKTPOHOB . ..

a.3; b. 2;

c.9; d.5;

Apaymenmuposantulli omeem:

CoenacHo 21eKmpoHHO20 NACKOPMA , ONpedeuM dNeMeHm, IMo HUOOU,
Ha GHewHell I1eKMPOHHOU OpOUMANU HAX00SAMCS 2 CHAPEHHbIX
anexmpona Ha 5% - nodyposne , Komopwle 6030yHcOaACy Nepexoosm Ha
5-p! nodyposensv a maxace 3 snexkmpona na 4d3-nodyposne, maxum
o6pazom 5 necnapennvix snexmponos(5s5ptad®) onpeoensiom
KOJIUYeCmB0 8ANICHMHBIX JJIeKMPOHOS.

IMpaBuabHbIii oTBeT: d

[IpounTaiiTe TEKCT, BHIOEPUTE MIPABUIILHBIN OTBET M 3aIIMIIMTE
MOCJIE0BATEIBHO DJIEMEHTHI B IMTOPSIKE YBEIMYEHUS CITMHOBAIEHTHOCTH
VIS CTEAYIOIIMX DJIEMEHTOB B BO30YXKIEHHOM COCTOSHHH.

a.Al ; b. Mn;

d. Be; e. As

Koy npasuivioco omsema. d, a,e,b

OIIK-3.71.6

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXka0i mo3umuu,
JAHHOM B JIEBOM CTOJIOLE, TOJ0EPUTE COOTBETCTBYIOLIYIO IO3HULIMIO B
paBoM crojioue. Ha BHeIIHEM 3JeKTPOHHOM YPOBHE HaXOJUTCH :

a. Sc; 1. 3 a;mekTpoHa
b. Sh; 2. 4 seKkTpoHa
d. Ge; 3. 1 siekTpoH

e. Si 4. 2 anexkTpoHa
5. 5 5NIeKTpOHOB
6. 6 2IEKTPOHOB

Kll04 npasujlbHoco omeema.

a b d e
4 5 2 2

OIIK-3.]1.6

[IpounTaiite TEeKCT, BEIOEpUTE NMPaBUIbHBIC BApUAHTHI OTBETA U
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

W3 npe10’keHHOT0 TIepeyuHs BEeIECTB BHIOEPHUTE BEIIECTBA MOHHOTO
CTPOCHUS B KOTOPOM IPUCYTCTBYET KOBAJICHTHAS TIOJISIPHAST CBS3b!

1. Xnoposogopon, 2.Kapoonar uarpus, 3. Oxcuz cepsi (1V), 4. AMmuak,
5. Cynbdar xeneza(ll)

IIpaBuibHBIN OTBET:2,5.

O6ocHoBanue: MoHHYI0 KPUCTAUIMYECKYIO CTPYKTYpPY UMEIOT BEILECTBA
B y3J1aX KOTOPBIX HAXOAATCS MOHBI, HO CJIOXKHBIE HOHBI 00pa3yrOTCs U3
3JIEMEHTOB C Pa3HO 3eKTpooTpuIaTeiIbHOCThI0. Kak 1o CO32- B
kapOonare Hatpust u SO42- B cynbdare xenesa, IJie MeX1y KUCIOPOIOM
Y DJIEMEHTOM KOBAJICHTHAS TIOJISIpHAs CBsI3b. TakuM 00pazoM coiu
UMEIOT MOHHYIO CBS3b, HO CIIO’KHBIE HOHBI BHYTPH KPUCTAJUIOB UMEIOT
KOBAJICHTHYIO NOJSIpHY0. OCTambHBIE MPEITIOKECHHBIC BEIIECTBA HMEIOT
MOJIEKYJISIPHBIE CTPYKTYPBI

OIIK-3./1.6

[IpounTaiiTe TEKCT U 3aNUIINUTE Pa3BEPHYTHI 00OCHOBAHHBIIN OTBET.
JlaiiTe onpesieneHre BOJIHOBON (PYHKIIMH, YKQXKUTE €€ HPU3NIECKUN
CMBICIL.

Omanonnwiil omeem.3aKoHbL OBUNCEHUS YACTNUY 8 KBAHMOBOU MeXAHUKE
svipadicaiomes ypasnenuem Lllpéounzepa. mo ypasnenue

OIIK-3.]1.6




npedcmasisiem cobotll oughgheperyuaivhoe ypasHenue 8 Yacmublx
npou300HbLIX. DMO YPABHEHUE ONUCLIBAem NOBedeHUe JIeKMPOHA 8
amome, Mo eCmbv C6:A3bl8aeN IHEPLUIO CUCEMDbL C €€ BOTHOBLIM
osudicenuem. Taxum oopasom eonnosas hynkyus (v )xapaxmepuzyem
8EPOAMHOCIb HAXOHCOCHUS DIEKMPOHA 8 NPOCMPAHCIEE, MO eCMb
@uzuuecKuti CMuIC, 3M0 001ACMb 8 NPOCMPAHCMEE, 20e BEPOIMHOCHIb
HAaXoxcOeHUst 2NeKMPOHA MAKCUMATbHO, 2y 001acmy HA3bleaem
opbumanvio.

7. | IIpounraiite TEKCT, BbIOEPUTE MPABUIIBHBIA OTBET M 3aMUIINTE OIIK-3./1.6
apryMeHTbI, 000CHOBBIBarOIIME BBIOOP. Pacmonoxuth 3meMenTsI A
MOATPYIIIBI B TOPSIKE YCHIICHUS METAJUTHUECKUX CBOWMCTB:
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
Apeymenmupoeannusiii omeem: C ygenuuenuem amomHo2o paouyca
VBeNUUUBAIOMCS 80CCINAHOBUMENbHbIE COUCMA, MO eCMb
memannuyeckue, paouyc 6 [1CO 6 noopynne ceepxy 6Hu3 ygeaudusaemcs,
COOMBEMCMBEHHO U MEMALIUYHOCTb VEeTUYUBAEHICSL
Ilpasunvnoviti omseem: a
8. | [IpounTaiiTe TeKCT, BEIOEPUTE MPABUILHBINA OTBET U 3AMUIINTE OIIK-3.11.6
apryMeHThbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA
B xnopuze kanbiust CaCly ... xumudeckas CBsi3b.
d. HENOoJIsIpHasA KOBAJICHTHAS,
b. monsipHast KOBaJleHTHAs,
C. MOHHaH,
d. MeTamnyeckas
Omeem: Hounas;
Ob6ocnosanue omsema:CaCly, amo conv obpazasannas snemenmamu ¢
As/o >1.9, cea3b uonnas
9. | [IpounTaiiTe TEKCT U yCTAHOBUTE MOCIIEIOBATEILHOCTh METAJLIOB, OIIK-3./1.6
KOTOpbI€ BOCCTaHABIUBAIOTCA Ha KaTOJIe TIPU AJIEKTPOIIN3E PACTBOPOB
coneil: 1.Cynbdat menu,
2. Hutpar cepebpa,
3. Cynbdar xenesa,
4.Cynbdar nuHka
lNpaBunbHbIG 0TBET:2,1,3 /4.
10.| ITpounTaiite TEKCT, BEIOEPUTE NMPaBUIbHBIC BAPUAHTHI OTBETA U OIIK-3./1.6

3aMUIIUTe apryMeHThl, 000CHOBBIBAIOIINE BEIOOP OTBETOB. M3 uncia,
yKa3aHHBIX B PSJIy 2JIEMEHTOB BBIOCPUTE JIEMEHTHI, U1 KOTOPBIX
XapakTepHa IMOCTOSHHAS CTENIeHb OKUCIIECHUSI.

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

npasuivHuit omeem 1,5.

Obocnosanue:.Ha enewneri 21ekmpoHHOU OpoUmanu y Kaaus Haxooumcs
MONILKO 0OUH INIEKMPOH , NOIMOMY OH MOJACEM 0MOaA8amy €20 U
nposeiame cm ok +1, y kanvyus 2 21KMpoHa OH MOdHcem omoasamao




MONbLKO 2 21IeKMPOHA U NPOAEIAMb CM 0K +2.

11.

[IpounTaiiTe TEKCT U 3aIUIIKUTE pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.
Jaiite onpeesieHne rajJbBaHUYeCKOro 3JEMEHTA.

Omanon omeema: I anb8aHuyecKuli nemeHm, Smo ycmpoucmaea, npu
NOMOWU KOMOPO20 XUMUYECKAsL IHEP2UsL NEPEXOOUM 8 DIIeKMPUUECKVIO
3a C4ém OKUCTUMENIbHO-80CCMAHOBUMENILHO20 Npoyeccad. Ycmpoucmeo
npeocmaensem coooli 08a INeKmMpo0a MemaiIUYecKux, d1eKmpoIum u
anekmpoaumuyeckui Kuoy. Ha anexkmpooe (kamooe) npomexaem
npoyecc 860CCMAaHOBIeHUsI KAMUOHO8 HA NieKkmpoode( aHode)npoyecc
OKUCTeHUs MemaJiid.

OIIK-3.71.6

12.

[IpounTaiite TEKCT, BEIOEPUTE MPABUIBHBIA BApUAHT OTBET U 3aIHIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOP OTBETA.

3aK0H, KOTOPBIH IIACUT, YTO KOJUYECTBO Tra3a, PACTBOPCHHOTO B
KHUJIKOCTH, TIPOTIOPIIUOHAIBHO €r0 MapIHabHOMY JaBJICHUIO:

a. 3akoH JlanbTOHA

b. 3akown I'eii Jlroccaka

C. 3akoH ['enpu

d. 3akon Payis

npAsUIbHbILL OMEem C.

Obocnosanue omeema: 3aKoH, no KOMOPOMY NPU NOCMOSHHOU
memnepamype pacmeopumocmys (KOHYeHmpayus) eaza 6 OaHHou
ACUOKOCMU NPSAMO NPONOPYUOHANLHA OABILEHUIO IMO20 2a3d HAO
PAcCmeopom .onucan aneauickum xumuxom Y. I'enpu 3axon npueooen
JUWD OJI51 UOCATIbHBIX U NPEOENbHO Pa30a6IeHHbIX PACMBOPO8 U
negvicoxkux oasnenuil. Cm = K P, K — koncmanma I'enpu, -P-
napyuanvroe oasnenue, Cm — MOISAPHAS KOHYEHMPAYUSL.

OIIK-3.]1.6

13.

IIpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEILHOCTh BO3pACTAHUS
3Ha4eHus1 PH UX BOIHBIX PACTBOPOB ISl CIEIYIONINX BEIIECTB:

1. Cynboar xenesa(lll)

2. Hutpar nutus ,

3. Cunukar Kaaus,

4. Cepnas KUCTIOTa

Ipasunvnuviti omgem: 4 —1—2—3.

OIIK-3./1.6

14.

[IpounTaiite TEKCT M YCTAaHOBUTE COOTBETCTBHE. K Kaxa0il Mo3uLINH,
JAHHOW B JIEBOM CTOJNOIE, MOJ0EpUTE COOTBETCTBYIONIYIO MO3UIIMIO B
MIPaBOM CTOJIO1IE

a......3s23p%3d! 4s24p°4d° 1. Sc,
b....... 4524p%40195525p35(° 2. Ge,
d........ 4s24p4d° 3. Sh,
Y 3523p?3d° 4. Si
IIpasunvruviii omeem:

a b d e
1 3 2 4

OIIK-3.]1.6

15.

[IpounTaiite TekcT, BbIOEpUTE TMpaBUIIbHBIE BapUAHTBl OTBETa U
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

OIIK-3.]1.6




@opMynbl I pacdyeTa U3MEHEHHsI DHTAIBIMM U DHTPOIUU B XOJIe
XUMHYECKOM peakiuu, npoTeKaroiien no ypasuenuto 2A + 3B = C + 4D,
UMEET BUJ: ...

a. AHO. = (AHc + AHp) - (AHA + (AHB);

b. AH . = (AHc + 4 AHp) - (2 AHA + 3 AHg);
¢. AH i = (2 AHa +3 AH) - (AHc +4 AHp);
d. ASuum = (Sc +4 So) - (2 Sa + 3S8);

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

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

Ipasunvnviti omeem: b, d.

Ob6ocnosanue omsema: Co2nacho nepeomy u 6mopomy ciedCmsuro
sakona I'ecca mennogoil s¢hghexm xum. peakyuu pagen cymme smanbnuil
NPOOYKMO8 peaxyuil ¢ Y4emom CmexuomMempuieckux Kod(puyuenmos
MUHYC CYMMA SHATbRUTL UCXOOHBLX 6EUIECE C YHEMOM
cmexuomempuyueckux Kosgguyuenmos. /s sumponuitno2o s¢ggpexma
AHATIO2UYHO.

16.

[IpounTaiiTe TEKCT U 3aIUIINUTE Pa3BEPHYThI 00OOCHOBAHHBIN OTBET.
Jlaiite onpesenenue pacTBopa, yKaKUTe CBOMCTBA PACTBOPOB U
CTIIOCOOBI BBIPA)KEHUS] KOHIICHTPAITHA.
Omanon omeema: Pacmeop-3mo 00HOPOOHAsSL 20MO2EHHAS CUCmeMA
cocmosawas U3 pacmeopumels pacmeopeHHO20 eeujecmsd u NPoOyKmoe
ux 83aumooeticmsus. (UoHwl, monexynvt) OCHOBHOU XApaKmepucmuKou
pacmeopa asnsemcs e2o cocmas. Cocmas onpeoensiemcs
KOHYEHMPayusamu:

m

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

npoyenmuas: C

9%(macc)

SN VIRV
HOPMATIbHAA. vy,
m dke
C,= e monw | ke
MOﬂﬂ]lea;l: M seujecmed ’ mpacmeopumeﬂﬂ

OIIK-3.]1.6

17.

[IpounTaiite TekcT, BEIOEPUTE MPABUIIBHBIN OTBET U 3aHILINTE
apryMeHTbI, 000CHOBBIBAIOIIE BEIOOpP OTBETA, BEIOEPUTE BbIpAXKEHHE
JUTSE KOHCTAHTBI PAaBHOBECHS CUCTEMBI OOPATUMBIX PEaKIUil JJIs
CJIEYIOIIEr0 YpaBHEHUS
2N2(r) + O2(r) < 2N20 (1)
K — [N20]2 . b K — [NZO]
[N,J[O,] [N.]I[C,]
N,J’[O N,OJ?
CK:[ 2][22]’ dK:[Zg
[N,O] [N,]
IIpasunvhroviii omeem: a
Obocnosanue:onsa nobou cucmemol:aA+bB—cC+dD, Coenacro
KUHeMu4eckomy ypasHenuio npsamoti peaxyuu: v =k -C»-CJe, " OIIK-

OIIK-3./1.6




5=k.Chk.CM S5
b=k CC CD ’, 8 MOMEHM HACMYNJICHUS PABHOBECUs v v
k

k Taxum obpazom :

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

3 'I['6o6paTH0171:

,|Z~c;A-cB"B _kCECp ==K,

18.| IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD B IMOPSIKE OIIK-3./1.6
yBenudyeHus: Macchl pactBopéHHOTo NaxSO4, BemecTBa, 00BEMBI
PacTBOPOB OJMHAKOBBIC, TNIOTHOCTh MPUHATH =~ 1, €CITU KOHIICHTPAIUs
3TUX PaCTBOPOB:
a. 0,lnpouentnast  b. 0.1monspHas
c. 0.1nopmansuas  d.0.1 MonsIbHas
3anumuTe COOTBETCTBYIOIIYIO TIOCJEIOBATEIILHOCTH OYKB  clieBa
HaIpaso.
Ipasunvuviti omsem: a,c,d,b
19.| IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. K Ka)XI0 IMO3HIINH, OIIK-3.]1.6
JAHHOU B JICBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIILYIO TIO3HIIHIO B
npaBoM ctonbie. OnpenenanTe UBET HHANKATOpa - (eHondTageHa
a. KBr 1.ManuHOBBII
b. NaOH 2.beciBeTHbBIN
c. LiCl 3. K&t
d. Na2CO3 4. Cunuii
NPABUILHDIL OMEEN!.
a b C d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABUIIbHBIC BAPUAHTHI OTBETA U OIIK-3.11.6

3aIHIITUTE APTYMEHTHI, 000CHOBBIBAIOIIE BHIOOP OTBETOB. Y KAKHUTE
ralbBAaHUYECKUE DIIEMEHTHI, KOHIIEHTpAIUs coJieil paBHa 1 MOIb/T, B
KOTOPBIX CBUHEI] BBITOHSICT (HYHKIIUIO aHOJIA:

a. MeTHO-CBUHITOBBIN C. CBUHIIOBO- HUKEJIEBLII

b. CBunioBo-1uHKOBBIN 0. CBUHIIOBO-CEpEOPSHBIIt

Ipasunvuviti omeem: @, d .

Obocnosanue omseema. /[ns onpedenenus anooda, Heodxooumo
paccuumams pagHOBeCH»lll IeKMPOOHbIIL NOMEYUAT HO YPAGHEHUIO
Hepncma, yuumuleas, umo konyenmpayuu conei 00UHAKOBbIE, MOHNCHO
UCNONIBb3068AMb CIMAHOAPMHBII JJIeKMPOOHbIU NOMEHYUA, |

0 _ 0 0 . 0 0
Prizini = -0,25B Pevz 1o < Pewzricur Povzipn < q)Ag*/Ag
Prng =+0799B @7, =-0,7638 ¢,  =+0,337B

(ngZ*/Pb =-0,126B (ol(\)liz*/Ni =-0,25B

¢gb2*/Pb < ¢f\g*/Ag (/)gbzwpb < (DguZ*/Cu QJleKmp 00, Yy Komopozco

91eKMPOOHbIL NOMEHYUAT Dolee 2NeKMPOoOmpUyamenvHslil, 6yoem
BLINOJIHAMb (DYHKYUIO AHOOA.




21.

[IpounTaiiTe TEKCT 1 3aNUIIUTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET
Ornpenenenue, 4To ABJISIETCS KPUTEPUEM IIPOTEKAHUS PEAKIIUN

g peakiuun A—B, xoTopas nmpakTu4yecku UIET 10 KOHIIA ONpEAeInuTe
AS peaxiuu, eciii peaklus 3K30TepMUYECKasl.

Dmanonuwiil omeem: IK30mepmuyecKas peakyus no YClo8ur, mo eciob
AHpeauu <0, Kpumepuem npomexanus peaxyuu a6isiemcs usmMeHeHue
c60600nou  sHepeuu lubdbca, ecnu  AG<0, mo makas peaxyus
8o3modicHa coenacto ypasuenuto: AG = AHpeaquu - T'AS |, Ho max kax
AHpeayuu <0, no ycnosuro, a peaxyusi npomexaem eciu AG < 0,
C1ed08amenbHo, CO2IACHO ypasHueHuto dHepeuu lubbca, AS mooxcem
uUMemb BeIUYUHY U NOJONCUMETbHYIO U OMPUYAMETbHYI, HO YCI08Ue

00JIIICHO OBbIMb GLINOAHENO " |AH | > |T AS| :

OIK-3.71.6

22.

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXkaoi mo3umuu,
JAHHOM B JIEBOM CTOJIOLE, TOJOEPUTE COOTBETCTBYIOLLYIO MO3ULIMIO B
paBoM crondue. [l peakuuu npu 1aHHBIX YCIOBUS BO3MOXKHO
IIPOTEKaHUE:

a. AH>0, AS<O0; 1. B mpsAMOM HarpaBJICHUH .
b. AH<0, AS>0; 2. B 00paTHOM HamIpaBIICHUHU.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHS
d. AH<0, AS<0

[IpaBusIbHBIN OTBET:

a b
2 1 1 1

(@]
o

OIIK-3.]1.6

23.

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

TennoBoii 3¢ ekt XuMUUecKol peakiiu, MpoTeKarole npu
IIOCTOSIHHOM JIaBJICHUH, PABEH U3MEHEHHUIO:

a. BHYTPEHHEU dHEPruu;

b. sHTanBINY;

C. sHepruu ['n66c¢a;

d.3HTpOIHH.

Omesem: b.

Omeem: Tennogou 3¢pgpexm xumuueckou peakyuu onpeoensemcs
coanacHo nepsomy 3akony mepmoounamuxu. AH = AUHPAV,
C1e006amenbHO Omeem: IHMAanIbnuU.

OIIK-3.]1.6

24.

[Tpounraiite TEKCT, BLIOEPUTE MpPABHIILHBIE BapUAaHTHI OTBETA W
3aIUIINTE apryMEHThl, 000CHOBBIBAIONINE BHIGOP OTBETOB
Ipomecc Fe** + 2e = Fe® mpoucxomuT B ranbBaHHYECKOM DJIIEMEHTE,
KOHIIEHTPAIIHH comeit 1MoIb/n

a.Mg | MgCl; || FeSOq4 | Fe

b.Fe | FeClz || NiClz | Ni

C.Al| AICIs || FeClz | Fe

d.Fe | FeSOq || CuSO4 | Cu

OIIK-3.]1.6




IIpasunvhoviii omeem: a, C.
Obocnosanue: Ilpoyecc soccmanognenus npoucxooum Ha 31eKmpooe,

nomeyuail Komopoczo bonee BﬂeKmp0n0]l09fC‘Mm€ﬂbel1j.

(/)E”B/Ni =-0,25B > (/)ge%/Fe =-0,44B BoccraoButens Ni

0 _ 0 _
Pes ey =+0,34B > Peoejpg = 0,44B BoccraHoButenp  Cu

(/)2@ a = -1,668B < (0292+ e = —0,44B BoccranoBurenp  Fe

=-0,44B Boccranosutens Fe '

=-236B < (/’Ee

0
(DMgZ*/Mg > |Fe

25.

[IpounTaiite TEKCT M YCTAaHOBUTE COOTBETCTBHE. K Ka»q0il MO3MLIMH,
JAHHOW B JIEBOM CTOJIOIE, MOA0EpUTE COOTBETCTBYIOIIYIO MO3UILIMIO B
MpaBOM CTOJIOIE. B KOHTaKTe HAXOAATCS METAJUTBI B PA3IMYHBIX Cpelax
KaKue MPOLeCChl MPOTEKAOT Ha KATOE.

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& — Hy°

[IpaBusIbHBIN OTBET:

a b c d
5 2 2 5

OIIK-3.]1.6

26.

[IpounTaiiTe TEKCT U 3aNUIINUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
[Tpu sneKTpoIM3e BOJHOTO PACTBOPA, MEPEUUCIICHHBIX HWKE, Ha
WHEPTHBIX AJIEKTPOJIaX BBIACISAIOTCS TOJIBKO BOAOPO M KHUCIOPO.
a.ZnCly;  b.KF; ¢.ZnSOs; d.KClI;

Omanon omeema: SneKponus, 3mo npoyeccvl npomeKauue Ha
IeKMPOOax npu NPOXOHCOEHUU HOCMOIHHO20 INIEKMPULECKO20 MOKd.
Convb, 00pazosannas akmueHbIM Memaiom, JeKMpPOOHbIll NOMEHYUA
MEmaia Menvie 21eKmpoOnblll NOMEHYUAId 6000pooa u3 600ui( -
0,76B), nosmomy na kamooe occmanasiusaemcsi 6000poo u3 60ovl, Ha
aHooe OKUCTAemCs KUCIOPOO U3 800bl, MAK KAK IJIeKMPOOHbl

nomeHyuan hmopuo uoHa (pg - = 12,6B > uem onexmpoonuiii
2

NOmMeHYyuan Kuciopooa uz 600bl (0320,02 =+1,368B

Tpasunvhwiii omsem: b

OIIK-3.]1.6

27.

[IpounTaiite TeKcT, BEIOEPUTE MPABUIBHBIN OTBET U 3alUILINTE
apryMeHTbl, 000CHOBBIBatoIME BEIOOp oTBeTa. [lpu snekrponuse
BOZHOI'O PACTBOPA ... HA JJIEKTPOJAX NMPOUCXOIAT IPOLECCHI:
2H,0 +2e =H; +20H, S*-2e=5°

a. NaxSOq; b. CdSOqs ;
c. CuS; d. NasS ;
e. NaxSO3

IIpasunvusiti omeem d.

Obocnosanue: Conb, 00pa308aHHASL AKMUBHBIM MEMALIOM,
INEKMPOOHBIL NOMEHYUAT MEMAIA MeHbUle NOMEHYUANA 8000POOA U3
600bi( -0,76B), nosmomy na kamooe éoccmanasiusaemcsi 8000poo u3
80001, Ha anoode okucisemcs KUciopoo u3 800bl, max KaxK 31eKmpoOHblil

0 o
nomenyuan @, . =—0,48B menvue uem snexmpoonbviil

HomeHyuan (08,20,02 =+1,368

OIIK-3.]1.6




28. OIIK-3./1.6

IIpounTaiite TEKCT U YCTAHOBUTE IIOCIIEJ0BATEIBLHOCTD
pa3psHKEHUs BEILECTB HAa KaTOAE IPU MPOXO0XKIECHUHU IOCTOSIHHOIO
JNEKTPUYECKOrO TOKA JJIS CIELYIOIIHUX PACTBOPOB:

a. xmopuaa meau (1),
b.cepHoli KUCITOTHI,
c.xmopuma xenesa (1),
d..cynbdara HEKE,

Ipasunvuviti omsem: a. b. d. c.

29.| IIpounTaiiTe TEKCT, BEIOEPUTE MPaBUIbHBIC BAPUAHTHI OTBETA U OIIK-3./1.6
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIIUE BEIOOP OTBETOB. J1JIs1 3aIUTHI
KaJIMUsI OT KOPPO3UHU BO BIIAXKHOM BO3J[yX€ B KAYECTBE KATOHOTO
MTOKPBITHS MOKHO MCIIOJIb30BATh ...

a. Al; b. Mn ;

c.Co; d.Cu

Ipasunvuviti omsem: ¢, d.

ObocHosanue: KamoOonvim noKpbimuem MoAcem CAyHICums Meida,
NEKMPOOHBIL NOMEHYUAT KOMOPO20 Doee IIeKMPONOLONCUMETbHBLLL
yem 3auunaemolil Mema, CO2IACHO MAOIUYbl CMAHOAPMHBIX
9NEKMPOOHLIX NOMEHYUAL08 Do.Jlee INeKMPONONIOHCUMENbHbLE
nomenyuanvl, y memannos: ¢. Co, d. Cu

30.| [IpounTaiiTe TEKCT M yCTAaHOBUTE COOTBETCTBHE. K KaXk 101 O3HIINH, OIIK-3./1.6
JTaHHOU B JIEBOM CTOJIOIIE, ITOA0EPUTE COOTBETCTBYIOLIYIO TIO3UIIHIO B
npaBoM cronbue. TemnepaTypHbiii KO3(D(GUIIMEHT peakuy paBeH 3 KaK
U3MEHUTCS CKOPOCTh XUMHUUYECKOM PEaKLnu, €CIIU TEMIIEPaTypy

U3MEHUTh:
a. moBbICHTH Ha 40° 1. 287 pa3t
b.monmsuTs Ha 40° 2.421 pa3t
C.HOBBICUTH Ha 55° 3. 81pasz?
d.nmossicuTH Ha 30° 4. 27 pa3?
5. 8lpaz]
NPABUNLHDI OMEem.
a b C d
3 S 2 4

Ilpumeuanue: Cucmema oyeHUBAHUA MECMOBBIX 3A0AHULIL.

1 mun) 3adanue KOMOUHUPOBAHHO2O MUNA C 6bIOOPOM OOHO20 BEPHO2O OmMEema U3 yemvlpex
NPEONONCEHHBIX U 0DOCHOBAHUEM GblOOPA CYUMAEMCS BEPHbIM, eClU NPABUIbHO YKA3AHA YUPpa u npugeoeHvl
KOHKDEmHblE ap2yMeHmbl, UCNOab3yemble npu 6vlibope omgema. I[loinoe coenadenue ¢ 6epHbIM OMEEMOM
oyenugaemca 1 bannom, neeepnwiii omeem unu e2o omcymcemaeue — ) 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOAbKUX BAPUAHINOE OMEema U3 NPEOI0NCEHHbIX
U pazgepuymviM 0OO0CHOBAHUEM 6blOOPA CUUMAEMCS 6EPHBIM, €ClU NPAGUILHO YKA3AHbL YUPpsl U npuseoenvl
KOHKpEemHble ap2yMeHmbl, UCHONb3yeMble npu evlbope omeemos. I[lonnoe cosnadenue ¢ GepHbIM OMEEHOM
oyenusaemcs 1 6aniom, eciu 0onyuenvt owubku uiuw omeem omcymemeayem — () 6an108.

3 mun) 3adanue 3aKpvimoco muna HA YCMAHOGIEHUE COOMBEMCMEUS CYUMAEMCs 6EPHbIM, eclu
VCMAHOGIEHbL 6CE COOMBEMCMEUsL (NO3UYUU U3 O0OHO20 CHOAOYA 6EPHO CONOCMAGIEHbL C NOZUYUIMU OPY2020
cmonbya). ITloarnoe coenadenue ¢ GephblM OmMEemMoM oyeHusaemcs 1 OALIOM, HeGepHLIL OMeem UlU e2o0
omcymcmeue — () 6a1108

4 mun) 3adanue 3aKpeiMo20 MUNa HA YCMAHOGLEHUE NOCIEO08AMENbHOCMU CYUMAEMCsl 6EPHbIM, eC
NPAsUIbHO YKA3aHa 8csi nociedosamenvHocms yugp. Ionnoe coenadenue ¢ eepuvim omeemom oyenugaemcs 1
bannom, eciu donyujenvl owmuoKy uiu omeem omcymemayem — () 6a1108.

5 mun) 3adanue OmKpvLIMO20 MuUna C pPA36EPHYMBIM OMBEMOM CHUMAEMCS. 8EPHbIM, €CAU OMmEem
cosnadaem ¢ IMALOHHLIM RO coOepaicanuio u noanome. Ilpasunvhwill omeem 3a 3adanue oyenugaemcs 6 3 6anna,
ecnu donyujena 00na owubra \ Hemounocms \ omeem npasuibHbLL, HO He noanwil - 1 6ann, eciu donyweno bonee 1
owubxu \ omeem nenpasunvhviii \ omeem omcymemeayem — 0 6annos.




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYaIOUIMXCS 3a04YHOM (HOpPMBI
00yueHus1, IpeIcTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAabOT

1 DHepreTuka XMMHYECKHUX MPOIIECCOB

1.1 Pacuet TermnoBbIX 3Q(PEKTOB XUMUYECKHIX PEAKIINHA ¢ UCIIOJIb30BAHUEM
CTaHJIaPTHBIX TEPMOJUHAMUYECKUX (YHKITHIL.

1.2 DrieMeHThI XUMHYECKON TePMOJIUHAMUKH, PACUET SHTPOIIUHU, JHTATBITHH, SHEPTUU
I'u60ca , mepBeIid U BTOPOM 3aKOH TEPMOTMHAMHUKH.

2 Xumunueckasi KHHETHKa

2.1.MexaHu3M XUMHUYECKON peaKiuu

2.2.CKopoCTh XMMHUYECKOH peakuuu

2.3.BausgHue KoHIeHTpaluu peareHToB. OCHOBHOM 3aKOH KUHETUKHU
2.4 BnausHue TeMiieparypbl. DHEprusi akTUBALMH Ipoliecca.

2.5. Biiusnue karanuzatopa. [lonstie o katanuse

2.6. XUMHUUYECKOE paBHOBECHE.

3 Ctpoenue atoma
3.1.KBaHTOBO-MEXaHUYECKAsI MOJIEIb CTPOEHHUS aToMa.
4 [lepuonnueckuit 3akoH. [lepnoAMYHOCTH CBOMCTB XUMUYECKUX DJIIEMEHTOB U UX
COEMHEHUM.
5 Xumnueckas cBa3b. CTpoeHHE MOJIEKYJ CTPOEHUE TBEPAOTO BEIIECTBA.
6 DJIeMEHTHI XUMHH MOJYIPOBOJHUKOB
7 PactBopBI, 1uctiepcHbIE CHCTEMBI, CITOCOOBI BRIPAYKEHUS COCTaBa PACTBOPOB.

TepMOI[I/IHaMI/I‘ICCKI/Ie XapaKTCPHUCTUKHU ITIpoHecca 06p830BaHI/I${ PacCTBOPOB. CUJIIBHBIC U
cia0Oble SJICKTPOJINTBI, MOHHBIC PABHOBCCHUA B BOAHBIX paCTBOpax, IPOU3BCACHUC

PacTBOPUMOCTH
8 DNEeKTPOAHBIC MTOTEHIHANA . DIIEKTPOABMIKYIIINE CHUJIIBI.
9 DnexTponus

10 Kopposus metannos

11 DU3NKO-XUMHUYECKUE CBOWCTBA IOJUMEPOB.

10.4. Meroguueckue  Marepuaibl,  ONpPEACNSAIONIMEe  MPOLEAYphl  OICHHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOMMX JSTanmbl (OpMUPOBAHHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IHpOLEAypy
IPOBE/IEHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydaromuXxcs
I'VAIL

11. Meroauveckue yKka3aHus A1 00YUYaIOMIUXCS TT0 OCBOCHUIO JUCITUTITMHBI

[enpro AVCHMILTUHEI SBISETCS — MOTYyYEHHE CTYJCHTaMH HEOOXOAUMBIX 3HAHHMA, YMEHHH
U HaBBIKOB B O00JACTH XHMHH, YTO IIO3BOJMT WM YCIIENIHO peliaTh TEOPETHYCCKHE W
MPAKTUYECKHE 33]]a9d B O00JIACTH SHEPTEeTHKH, MPOSKTHPOBAHMS W IKCILUTyaTaIlHEH JIFOOBIX
DIIEKTPOIHEPTETUYECKUX U TEIJIOIHEPTreTUUYECKUX YCTAaHOBOK, BHE 3aBUCHUMOCTH OT TOTO,
KaKoOM DHEPropecypc OHHM WCHOJB3YIOT: HHEPreTUYECKUE €CTECTBEHHBIC TOTOKH WU
HETPATUIIMOHHBIE CXEMBI JJIEKTPO - M TemioreHepanuu. OOyyaronyecs: TOJDKHBI OCBOHUTH
JTUCITUTUINHY Ha YPOBHE, MIO3BOJISIONIEM UM IIPUMEHHUTH CBOW HABBIKK B cpepe IHEPTCTHKH H
DIIEKTPOIHEPTUU IO OOCITYKUBAHUIO JIEKTPHUECKUX CUCTEM, TOIYUYHBIIETO TOJATOTOBKY MO
obpasoBarenbHOU porpamme Oakanaspa 13.03.02 «DnekTposHepreTuKa 1 MEKTPOTEXHUKA»




11.1. Meroauyeckue yKazaHus s OOYYaroOIIUXCS 110 OCBOCHHIO JICKITMOHHOTO
MaTepuana

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIy0OKOe W SICHOE HW3JIOKEHHE ydeOHoro marepuana. Ha3HaueHUE COBPEMEHHOW JICKIIMH B
pamMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIUIO MO TEME, a B OCBOCHHUHU
dyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIcnu. B yueOHOM mporiecce JIEKIHUsS BBIIOIHSAET METOJ0JIOTHYECKYIO,
OpPTraHHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (QyHKIMU. JIeKHs pacKpbhIBaeT MOHSATHIHBINA anmmapar
KOHKpETHOH oO0jacTu 3HaHUS, €€ MpoOJeMbl, JaeT LEeNbHOE NPECTaBICHHUE O TUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCIUTLTTHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3AHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIpEAEseTCs 1eJIeBOi YCTaHOBKOM K Ka)KJJ0M KOHKPETHOU TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATEIEM;

— pa3BuTHE MNpOo(ecCHOHATBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIJICHHUS.

— TIOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOMMOTO I CAMOCTOSITEIIEHON paOOTHI;

— TIONy4YeHUE 3HAHWW O COBPEMEHHOM YpOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKaMIINe TOIbL;

— HAY4YUThCS METOAMYECKH 0o0pabaTbiBaTh MaTepuai (BBIACNIATH IJIaBHBIE MBICIU U
MOJIOKEHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

— TOJy4YeHUE TOYHOT'O MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JleKIMOHHBI ~ MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpaluell ClalgoB U
WCIIOJIb30BAaHMEM pa3aTOYHOrO MaTepuaja TMpU TPOBEACHUU KOPOTKUX OUCKYycCUH 00
OCOOCHHOCTSIX MPUMEHECHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CrpyKTypa npeaocTaBieHus JEKIHOHHOTO MaTepuana:

— JIGKITUU COTJIacHO pazjenaM (Tabin.3) u remam (Tadmn.4).

— Bcerymienne — bacTh JIeKIWHM, IeNb KOTOPOW - 3aMHTEPECOBATh W HACTPOUTH
ayJIMTOPUIO HAa BOCIIPHATHE yU4eOHOTO MaTepuaia. B ero cocraB BXOIAT: (HOPMYJIHPOBKA TEMBI
JICKIIMU, XapaKTEepHCTHUKA ee npoecCHOHANBPHON 3HAYMMOCTH, HOBHM3HBI M CTENEHU
W3YYCHHOCTH, IEIM JIEKIWW;  W3JI0KEHWE IUIaHa JISKIMH, BKIIFOYAIONIETO HAMMEHOBAHUS
OCHOBHBIX BOMNPOCOB, TMOAJICKAIIUX PACCMOTPEHUIO HA  JIEKIIHH, XapaKTepUCTUKA
PEKOMEHIyeMO# JIMTepaTypbl, HEOOXOAMMOM HJisi OpraHU3aIlMd CaMOCTOATEIbHONW pPaboThI
CTYJICHTOB; PETPOCIEKIHUSI-HAIOMIUHAHUE O BOIPOCaX, PACCMOTPEHHBIX Ha MPOIUION JEKIIUH,
CBsS3b WX C HOBBIM MaTepHaliOM, YKa3aHHWE Ha €ro pojib, MECTO W 3HAYCHHWE B JaHHOU
JTUCITUIIIMHE, a TAK)Ke B CUCTEME JPYTHUX HaYK.

— OcHOBHas 4YacTb - M3JIOKEHHE COICPXKAHHS JIEKIIMHM B CTPOTOM COOTBETCTBUHU C
MPEUIOKEHHBIM TUTAHOM. BKITIOYaeT pacKpbIBAIOIMIANA TeMy JIEKIUHA KOHIENTYaIbHBIA U
dakThyecKkuil MaTrepuan, €ro aHaiu3 W OIEHKY, pa3lW4yHble CIOCOOBl apryMeHTaIluu |
JTIOKA3aTeIbCTBA BBIJIBUTAEMBIX TCOPETHUCCKHUX TIOJIOKEHUH.

— 3akioveHWe - TOJBEIeHHE OOIero wuTora JIeKIuU, O000O0IIeHne Marepuana,
(dbopMyIIHpPOBKa BBIBOJIOB 10 TEME JIEKIIUU; OTBETHI Ha BOIPOCHI CTY/ICHTOB.

— Jlns Hazamekamiero OCBOCHHS Kypca XUMUU UCIIONB3YIOTCS ClielnalbHbIe HATIISTHbIC
CPEJICTBA, C TOMOIIBIO KOTOPHIX MOXKHO TEpelaBaTh CTyJEeHTaM WH(GOPMAITUIO O BEIIeCTBaX,
00BeKTax W CymecTBe (PU3MUECKMX W XUMHUYECKHX MpeBpamieHuil. J[eMOHCTpalus OMBITOB,
MOJICTTH KPUCTAJUTMYECKUX PENIETOK, TAOJNUIBI W IUIAKAThI ¢ SHEPTeTHYCCKUMH JTHArpaMMaMu
00pa3oBaHUs MOJIEKYJI, peaKIHii ¢ KaTanu3aTopamMu U 0e3 HUX U T.1I.

OcyIecTBICHHEe KOHTPOJISI 3a BEJCHHWEM CTYJICHTaMH KOHCIIEKTa JICKIIMH; OKa3aHWe
CTyJ€HTaM TIOMOIIM B BEICHWUHU 3alKCH JIGKIHH (AKIEHTUPOBAHUE HW3IIOKEHUS MaTepHualia
JICKITUH, BBIJCJIICHHE TOJIOCOM, WHTOHAIMEW, TEMIIOM pedd Hauboliee BaKHOH HWHQOpMAIIHH,
MCTIONIb30BaHUE TIay3 [Tl 3aIUCH Ta0JIHUII, CXeM




11.2. Meroauueckue yka3aHus s OOy4aroIIMXCS MO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImomHEHHS J1a0OpaTOpHBIX pabOT oOyyaromuMics [OJDKEH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyYaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BeinonHenue 51abopatopHbIX paboT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHUs] JUCHMIUIMHBI, OIpeNensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeIy0IUX OCHOBHBIX 331a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOU JHCLUILIHBI;

— 3aKpeIuvIeHue, pa3BUTHE U JeTalu3alys TEOPEeTHMYECKMX 3HAHWM, MOJTy4YEeHHBIX Ha
JCKIHSIX;

— ToJlyueHHe HOBOW MH(OpMAINH 10 N3y4aeMON AUCIUILINHE;

— T[pHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTENBHOH  paboTel ¢ 1a0opaTOpPHBIM
o0opyaoBaHUEM U pubopamHu.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PabOT

- Xumus. TermoBoit 3¢ ekt (IHTANBINS) XUMUYECKON peakiud : [ DIeKTpOHHBIN
pecypc] : MeToaMuecKue yKa3aHus K BhIIOJHEHHUIO 1abopaTtopHoii padotel / C.-Iletep0. roc. yH-
T a3poKocM. ipubopocTpoenus ; coct.: T. E. Kpeuiosa. - DnexTpon. TekctoBsie aaH. - CII0. :
Usn-so I'VAII, 2023. - 22 c.

- Xumus : XUMHUUECKUE PEaKI1H, BbI3bIBAIOIINE IIEKTPUUECKHH TOK, SJIEKTPOAHbIE
HNOTEHIMAJIBI ¥ 3JIEKTPOJBIKYIINE CUIIBI : [ DJIEKTPOHHBINA pecypc] : METOANYECKUE YKa3aHUs K
BBINOJIHEHHIO JTabopaTopHO# paboTs! / C.-IleTepb. roc. yH-T a3pOKoCcM. IpUOOPOCTPOCHUS ;
coct.: T. E. KpbutoBa. - DnektpoH. TekctoBble qaH. - CII0. : U3n-Bo I'YAII, 2022. - 24 c.

Crpykrypa 1 hopMa oTdera o0 J1ad0opaTtopHOii pabore
1. Ilenp paboTHLI.

2. JlaGopaTtopHoe 000py0BaHUE.
3. OnucaHue 3KCIepUMEHTA.

4. OO6paboTka pe3yJbTaToB

TpebGoBanus k opopMIIEHHIO OTYETa O Ja00PAaTOPHOM paboTe

TutynpHBINA TUCT OTYETA IOJKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMaTHBHOM nokymeHTaru ['Y ATl https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW 4YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpeboBaHusi NMpHUBEAECHbI B CEKTOpe HOpMATHUBHOW nokyMmeHTanuu ['YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIHCKA UCTOYHUKOB CTYAEHTaM HEOOXOJIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmileHUsI CIHUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokyMmenTtarmu ['Y ATl https://quap.ru/regdocs/docs/uch.
1. BrinonHeHbl HE00X0AUMBIE PACUETHI.

2. [TocTpoens! rpaduveckrie 3aBUCIMOCTH OT 33JJaHHBIX MTApaMETPOB.
3 CrenaHbl BEIBOJEL.


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

4, BrirmoHeHBI KOHTPOJIBHBIC 33JIaHUS HA TeMY J1a00paToOpHOU paboTHI.

11.3. Meroauueckue yka3aHus Isl OOyYarOUIUXCs 10 MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xo/e BBITIOJHEHHUSI CaMOCTOSITEIbHON PabOThI, 00YYAIONIUIICS BBIMOJIHAET PadOTy 1O
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMperojaBaTesis, HO 0e3 ero HernocpeCTBEHHOTO
YYaCTHSL.

B mporiecce BBIMOTHEHUS CaMOCTOSITENBHONH paboThl, Yy oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOGHHU M CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00eCrednBaeT BBICOKUMN
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTaeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBLHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00yyYarouumxcs sBJISIOTCS:

—  y4eOHO-METOJIUYECKHI MaTepual 1o aucuuiuimge. (16 8,9.)

METOJMYECKUE YKA3aHUs 10 BBIOJHCHHUIO KOHTPOJIBHBIX padoT. Cchlika Ha MaTepHasbl
HEOOXOIUMBIC JJIs BBITIOJTHEHHS KOHTPOJIBHOU PabOTHI:

http://lib.aanet.ru/jirbis2/index.php

—  Marepuabl PEJAOCTBIICHBI B JINYHOM KaOWHETE CTYACHTA
B x0/1¢ BBIMOTHEHHSI CaMOCTOSATEIBHON PA0OTHI, 00YYAIOIIHIACS BBITIONHSAET KOHTPOJIHHYIO
paboTy, a Tak e BOMPOCHI ISl CAMOCTOSTEILHOM MPOBEPKKM 3HAHWI HAXOAATCS B y4eOHO-
METOJIUICCKOM MTOCOOMH, BBUIOXKCHHON B JIMYHOM KaOWHETE Y 00y4YaroIIero mo 3a09Hoi (opme.
O6mas xumust: yaeOno-meroa.nmocooue / T.E. Kpoutosa . —CII16.:I'YAII, 2016-98c. (¢
KOHTPOJIbHBIMH 33 JaHHSIMH )

11.4. Metoauueckue yKa3aHMsl JUIsl OOyYaroIMXCS IO IPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkynuil KOHTPOJIb YCIEBAEMOCTH NIPENyCMaTpPUBAET KOHTPOJIb KAadecTBAa 3HAHUM
00yyaroImuxcs, OCyIIECTBISEMOIO B TEYEHHUE CEMEeCTpa C IIeJIbI0 OLEHMBAHUS XO/la OCBOCHUS
JTUCIUIUIAHBI.

B TedyeHne ceMecTphl CTyACHTHI:
-BBINIOJIHAIOT KOHTPOJBHYIO paboOTy, B pe3ysibTaTe MPOBEPKE, KOHTPOJbHAs pabdoTa JOJKHA
OBbITh 3aUTeHA 0 aTTECTALUU
- 3AIIMIIAIOT JIA0OpaTOPHBIE PAOOTHI
- BBIMOJIHAIOT 3aJ[aHUsl Ha TeMY J1abopaTOpHOH paboThI
Jnist TeKyIero KOHTPOJIS yCIIEBAEMOCTH MCTIONIB3YIOTCS TECTHI, PUBEICHHBIE B Tabmuie 18

11.5. Meroauyeckue ykazaHusi AJisi 0OyYaroUIUXCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTainusi  OOy4alOIUXCS  MPEAyCMaTpUBAaeT  OlLICHUBAHUE
MPOMEKYTOUYHBIX U OKOHYATEIbHBIX PE3yIbTaTOB OOyUeHHUs Mo AucuuriuinHe. OHa BKJIIOYAET B
cedst:

— 1uddepeHIMpOBaHHbIM 3aueT — 93T0 (opMa OLEHKUM 3HAHUHM, TOJIyYEHHBIX
00y4aromuMcs IpU U3yUYEeHUU AUCHUILINHBI, TOCEIIEHUH JIEKIMi, BBITOJIHEHUHU J1a00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETHYECKOr0 MaTepuasia Ha 3a4€Te C OLICHKOM  «OTIMYHOM,
«XOPOLLOY, «YIOBIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHOY.

B Teuenne cemecTtpa cTyaeHTy HeoOXoauMo caaTh He MeHee 50% mabopaTOpHBIX padoT,
IPEOCTaBUTh OTYET 110 KOHTPOJIbHOW padoTe, BBIOJHUTH TeCTUpOBaHus B cpeae LMS He Hmke
OLICHKM 'yZOBJIETBOPUTENBHO". B cilyyae HEBBINOIHEHWH BBIIIEU3JI0KEHHOTO, CTYAEHT, NpHU
YCHEIIHOM TPOXOKJIEHUH IPOMEXKYTOUHOM arrectauud B ¢opme aud.3auera, HE MOMKET
MOJIYYUTh aTTECTALMOHHYIO OLIEHKY BBIIIE "XOpOomIo".


http://lib.aanet.ru/jirbis2/index.php

Cucrema OLICHOK TP MPOBEACHUHU TEKYILEro KOHTPOJISA U MPOMEXYTOYHOU aTTeCTalluu
OCYLIECTBJISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranuzauuu PJIO I'VAIL
CMK 3.76 «lIlonoxxeHue o TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCcTaluu
CTYACHTOB M aCHUPAHTOB, OOYyYarOIIMXCA IO 00pa3oBaTelIbHBIM MPOTPaMMaM 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

Jluct BHECeHUsI U3MEHEHUH B pabouylo MpOorpaMMy JUCHUTUTMHBL

JlaTa BHECEHUS
H3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnuce BHECIIETO
W3MCHCHHS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit




