MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadempa Ne 5

YTBEPXJIAIO
PyxoBoauTens 00pa3oBaTebHON IPOTrPaMMBI

JIOII.,K.T.H.

(1OIDKHOCTB, Y. CTENEHb, 3BaHUE)
B.E. Taparyn

WM)
T j/

v

(TToIIHCH)

«24y» uronsa 2024 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«XUMUSI»
(HaumeHoBaHUE JUCIUIUINHBI)

KO,Z[ HaIlpaBJICHU A HO,I[FOTOBKI/I/

23.03.01
CTHEeHATBHOCTH

HanmenoBanme HaIpaBJICHHUA
HO,Z[I‘OTOBI(I/I/ CIICOUaJIbHOCTH

TexHonorus TpaHCHOPTHBIX MPOIIECCOB

HaumenoBanue Opranuzanus nepeBo3oK U yIpaBJieHUE B €IMHOU
HaIpaBJIE€HHOCTH TPAHCIIOPTHOM CUCTEME
®opma 00yueHus 3a04yHas
l'on mpuema 2024

Cankr-IlerepOypr— 2024 _




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

ITporpammy coctasui (a)

{ é/}

7
CTapLIMil Ipeno/1aBaTelb 24.06.2024 T.E. Kpbutosa

(OKHOCTB, Y. CTETICHB, 3BaHHE) (mmoxmucek, nara) (MHUIMATEL, (aMIIIHs)

[Iporpamma ono6pena Ha 3acenanuu kadeapsr Ne 5

«24» uronst 2024 t, mporokoa Ne 02-06/2024

3aBenytouuii kapeapoit Ne 5
JI.T.H.,JIOII. " 24.06.2024 E.A. ®ponosa

(y4. cTeneHs, 3BaHue) AV (moamucek, nara) (MHUIMATEL, GaMIIIHs)

3amectutenb qupekTopa uHCTUTYTa Nel o meroauueckoit pabore

—

JIO11.,K.T.H. ,,/;; ‘/ 24.06.2024 B.E. Taparyn

(OIDKHOCTB, Y. CTETICHB, 3BaHHE) T (moamucek, nara) (MHUIMATEL, (aMIIIHs)



AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpamMMmy OakamaBpuaTa II0 HampaBlIeHUIO TMOAroToBkw/ crenuanbHoctd  23.03.01
«TexHonorusi TPAHCIOPTHBIX MPOILIECCOB» HAMPABIEHHOCTH «Opranuszanus TIMEepeBO30K U
yIpaBJICHUE B €AMHOM TPAHCIIOPTHOM cucteMey. Jucuummaa peanusyercs kadeapoit «NoSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHATh €CTECTBEHHOHAy4YHBbIC M OOICHH)KCHEPHBIC 3HAHUS,
METO/IbI MATEMATHYECKOT0 aHAIM3a H MOICITUPOBAHUS B TPO(HECCUOHATTLHOU JEATEIIEHOCTI

OIIK-2 «CrnocobeH ocCymecTBIATh NPO(EeCCHOHATBHYIO JCATEIBHOCTh C YYETOM
SKOHOMHUYECKUX, IKOJIOTMUYECKUX MU COIMAIbHBIX OTPaHMYCHHI Ha BCEX ATanax >KU3HEHHOIO
[UKJIA TPAHCHIOPTHO- TEXHOJIOTUYECKUX MALITUH U KOMILJIEKCOB)

Conepkanue AUCIUIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBA3AHHBIX C O3HAKOMJICHUEM
UCTOPUHU XHUMHUH, a TaKXKe€ C OCHOBHBIMU HANpPaBICHUSIMH W TEHICHIUSIMH pa3BUTHUS
COBPEMEHHOM XUMHU. JTa HayKa H3ydaeT MaTepHAIbHBIA MHUpP, 3aKOHBI €ro pa3BUTHUS,
crnenupuYecKyr0 XUMHUYECKylo (QopMmy IBMXKEHHS Marepud. B mporecce u3ydeHHs] XUMUU
BbIPa0ATHIBACTCS HAYYHBIN B3TJIS] HA MUP. 3HAHWE XUMUU HEOOXOAMMO JUISl TIJIOJIOTBOPHOM
TBOPUYECKOH JeATelbHOCTH OakanaBpa JI000N HampaBIEHHOCTU. 3HAHME XHMHH IO3BOJSET
c(opMUpOBaTh COBPEMEHHOE HAyuyHOE IpPEJICTaBICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BUJIOB JIBHKYLICHCS MaTepuu, MEXaHU3ME TMPEBpAIICHUN XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepHaJIOB O XMMUYECKHUX IMPOIeccax B COBpeMeHHOU TexHuKe. [Ipu m3yueHun Kypca XumMuu
HEO0OXOJMMO TIPOYHO YCBOMTH OCHOBHBIE 3aKOHBI, OBIIAJETh TEXHUKOW XUMUYECKUX PACUYETOB,
BBIPa0OTaTh HABBIKKU CAMOCTOSATEIBHOTO BBIMOJHEHUS XUMHYECKHUX OSKCIEPUMEHTOB U
0000menuss  ¢daxrtoB. [loHMMaHWe  3aKOHOB XHMHHM TIOMOXKET CTYJAEHTY B pELICHUU
HKOJIOTMYECKUX TMpobsieM. 3HaHHME Kypca  XUMHUHM HEOOXOIMMO M JJIs IOCIEAYIOIEro
YCHEIIHOTO U3yYeHUs CIIeIHATbHBIX AUCIUTIINH.

[IpeogaBanvie AWCHMIUIMHBI TPEIyCMAaTPUBACT CICAYIOMIHE (OPMBI  OpTaHH3AIUN
y4eOHOro mpoliecca: JIeKIHUU, 1a00paTopHble paboThl, CAMOCTOSATENbHAS paboTa 00yJaroIerocs,
KOHCYJIbTAITNH.

[IporpamMmmMoil AMCHUIUIMHBL MPETYCMOTPEHBI CIEAYIOIIME BHABl KOHTPOJS: TEKYIIHUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B popme nudPpepeHInpoBaHHOTO 3a4eTa.

OO0mass TpyA0EMKOCTh OCBOEHHS IUCIUIUITMHBI COCTABISET 3 3aueTHBIX enuHUIel, 108
YacoB.

S3bIK 00y4YeHUs IO TUCIHUILINHE «PYCCKHI.



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
Ilenb aHHON AMCLUIUIMHBI — YCBOGHHE CTYAEHTaMH TEOPETUUYECKHX OCHOB OOIIeH XUMUH,
XUMHUU BaXHEUIIMX DJIEMEHTOB M MX HEOPraHMYECKHUX COCOUHEHUH, (QopMHUpOBaHUE
XMMHMYECKOT'O MBIIUIEHUS! y CTYAEHTOB, Ppa3BUTHE HABBIKOB HCIOJIb30BAHUS CBEICHUH O
(U3UKO-XMMUYECKMX CBOMCTBAX pa3IMYHBIX CHCTEM [UIi CHHTE3a COOTBETCTBYIOIIUX
COEJMHEHUH, BBINIOJIHEHUE TEPMOJMHAMMUYECKUX U KHHETUYECKUX pacueToB; IMpUoOpeTeHue
HEKOTOPOTO OIbITa 3KCIIEPUMEHTAIBHBIX WCCIEAOBAHUH Il pa3pabOTKU HOBBIX METO/IOB
CHUHTE3a M NpUJAHMUA MaTepuanaM 33JaHHOM CTPYKTYpbl U KOMIUIEKCA CBOMCTB.
[IpencraBieHne BO3MOXKHOCTU CTYJIEHTaM pa3BUTh W TPOJEMOHCTPUPOBATH HABBIKUA B
001aCTH MHHOBALIMOHHBIX TEXHOJIOTUH
1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI

BhICIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCHUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JaNaTh CIEAYIOIUMHU

KOMIICTCHIMSIMM WM UX dacTaMH. KOMIETeHIIMY U MHIUKATOPHI MX JIOCTHIKCHHUS MPUBEICHBI B
Tabymune 1.
Tabnuua 1 — [lepeyeHb KOMIIETEHIIMI U HHIMKATOPOB MX JOCTHIKCHHSI

Kareropus (rpymma)

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHOXKCHU A KOMIICTCHIIMHN

Ko n HaumenoBaunue

KOMIICTCHIIN KOMIICTCHIIMN

Ob6menpodeccuonanbHble
KOMIICTCHITHH

OIIK-1 Coocoben
MPUMCHSITh
€CTECTBCHHOHAYYHBIC

u oomenmkenepapie | OINK-1.B.1 Bnageer HaBbIKaMu

3HaHusA, MCTO/bI
MaTEMaTHYICCKOI'O
aHaJIu3a U

TEOPETUYECKOr0 U IKCIIEPUMEHTAIBLHOTO
UCCIIEIOBAHUSA OOBEKTOB
npoecCHOHANBEHOM e TENbHOCTH

MO/ICIHPOBAHUS B
npodeccuoHaNbHOM
JCSITeTIbHOCTH

Ob6menpodeccuoHanbHbIe
KOMIICTCHIINU

OIIK-2 Cnocoben
OCYUIECTBJIATh
npodeCCHOHATBHYIO
JIeSTeIbHOCTD C
y4eTOM
SKOHOMHUYECKHX,
IKOJOTUYECKUX U
COOUAJIBHBIX
OTpaHMYCHUH Ha BCEX
JTarax Xu3HCHHOI'O
IIMKJIa TPAHCIIOPTHO-
TEXHOJIOTHUYCCKUX
MalliH 1
KOMIIJIEKCOB

OIIK-2.3.1 3HaeT OCHOBBI dKOHOMHYCCKUX,
AKOJIOTUYECKHUX U COIMATbHBIX
OTpaHWYeHUH, 1 HH(HOPMAITMOHHBIC
TEXHOJIOTUH MPHU PELICHUH 3a/1a4

PO eCCUOHAIBHON IEATETLHOCTH

2. Mecro nucnuIuiHHbEL B cTpykType OI1
JlucuumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

IMpU U3YUYCHUM CIICAYIOINX JUCHUIIIINH:

Marematnka. MareMaTn4ecKkuil aHaIu3»
«Dusznka»
«Marematuka. Teopust BeposaTHOCTE MaTreMaTnyeckasi CTAaTUCTHKA»




— «MaremaTnka, aHaJUTHUYECKas F€OMETpHUs U JIUHEWHas anredpay,

3HaHus, TMOJYyYECHHbIE NPU M3YyUYEHUU Marepuaia JaHHOW JAUCIHUIUIMHBL, HUMEIOT Kak
CaMOCTOSTEIIbHOE 3HAUYCHHE, TaK M UCIIOJIB3YIOTCS MPU U3YUYEHUHU APYTUX TUCIUATIINH:
—  «DIEKTPOTEXHHUKA
— «MmxeHnepHas ¥ KOMITBIOTEpHAs TpaduKay
— «MarepuasioBeieHuC»
— «MeTtpomorus»
—  «OKomorus»

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JHUCIUILIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH TI0 CeMeCTpam) MpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIHIIITUHBI

TpynoemMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacos npaKmuyecKkoi no020moeKu
AyoumopHhuie 3anamus, BCETo vac. 12 12
B TOM YHCIIE:
nekiuu (JI), (dac) 6 6
npakTudeckue/cemunapckue 3anatus  (I13),
(gac)
naboparopusie pabotsl (JIP), (dac) 6 6
KypcoBoil mpoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 96 96
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, udd. Hudd. 3au.
k3. F*) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paszpnensl, Tembl qucturnueel - (Jleknnn 13 (C3) | JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 2
Pasnen 1: Beenenue B XUMUIO 1 2 12
Tema 1.1.ITorATHE BemecTBa 1 1 4
XUMHAYECKON peaKIiui, OCHOBHBIE
oTpesieNIeHus!.




Tema 1.2
CrexrnoMeTpruiecKue 3aKOHBbI.
DyH/IaMEHTAJIbHBIC TTOHSATHUS U 3aKOHbI

XUMHHU.

Tema 1.3.Crioco0s! onpeesneHus
KOJIMYECTBA BEILIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: Ctpoenue BemniecTa

22

Tema 2.1. OcHOBHBIE CBEIECHUS O
CTPOCHHH aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. Ilepuoanueckuii 3aKoH
J.N.Menneneena.

Tema 2.3. XumMnuueckas CBS3b, BUIEI
XUMHAYECKOH CBSI3U.

Tema2.4. MeTon BaJICHTHBIX CBS3€H,
KOBaJIEHTHAS CBS3b.

Tema2.5. MeToJ MOJIEKYJISIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE TUITBI CBS3CH:
HOHHAsA CBI3b, METAJIMYECKAs CBA3b,
BOJIOPOJIHAS CBSI3b, CHIIbI BaH-nep-
Baannca.

Pazzen 3:XuMHuecKkue CUCTEMEI.
OO6mIre 3aKOHOMEPHOCTH XUMHUYECKUX
MPOLIECCOB.

34

Tewma 3.1. DHEpreTuKa XUMHIECKUX
MIPOIIECCOB, BHYTPEHHSISI YHEPTHS,
SHTAJTBITAS, YHTPOIIHSL.

Tewma 3.2. sneprus ['m60ca,
HAIpaBJICHHOCTh XUMHWYCCKUX
MPOIECCOB, XUMHUYECKOe U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHUYECKOU
pEeaKIU U METO/IbI €€ PEryJIupoBaHusl,
3aKOH JeNCTBUS Macc,




Tema3.4. DHeprus aKTuBaluy,
ypaBHeHUE AppeHuyca, npaBuio BaHT-
l'odda, karanuzaTopsr u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5. PacTBOpBl, AuciepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JIMCCOLMAIMs, BOJIHbIE PACTBOPHI
3JIEKTPOJUTOB, BOJIOPOAHBIN
MOKa3aTelb, pEakIMi OOMeHa,
TUJIPOJIN3 COJIEH.

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

Pazngen 4. OcHOBEI
ANMEKTPOXUMUYECKUX TPOIECCOB.

18

Tema 4. 1.oxkuCIUTEIBLHO-
BOCCTAHOBUTEIBLHBIE PEAKIIUU

Tema 4.2.XUMHUYECKHE UCTOYHUKHU
3IEKTPUUYECKOTO TOKA. ['abBaHNueCK1E
SJIEMEHTEL.

Tema 4.3. DnexTponus, 3aK0HbI
Qdapanes.

Tema 4.4. Koppo3zus u 6oprba ¢ HEM.

Pa3nen 5:CBoiicTBa MPOMBIIIIIEHHO-
BaXXHBIX JJIEMECHTOB U UX Coe)II/IHeHI/Iﬁ

10

Tema 5.1. Kimacchl XUMHYECKUX
COEAMHEHHM, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB M UX COEIUHEHUH.

Tema 5.2. Xumuueckas
uneHTudukanus. Meroabt
XUMHYECKOTO MCCIICIOBAHNS M aHAIN3a
BEILIECTB U UX IPEBPALLICHUMN.




Htoro B cemectpe: 6 6 96

Uroro: 6 0 6 0 96

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
0o0y4JalolUMHUCS  OINpeNeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oyn;ymieit
npodeCCHOHATBHOMN e TeNTbHOCTHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — ComeprkaHue pa3iesioB U TeM JICKIIMOHHOTO IHKJIA

Howmep paznena HaszBanue u conep:kanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Paznen 1 Brenenue B xumuio.

Tema 1.1. [lonsTHE BemecTBa U XUMUYECKON PEAKLIUHA, OCHOBHBIE
olpezesIeHusl.

Tema 1.2. CrexnomMerpuueckue 3akoHbl. @yH/1aMEHTaIbHbIE TIOHATUS U

3aKOHBbI XMMHH.

Tema 1.3. CriocoObl onpeiesieHUss KOJUYECTBa BELIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: CtpoeHue BeliecTa

Tema 2.1. OcCHOBHBIE CBEICHHSI O CTPOCHUH aTOMOB; KBaHTOBBIE YHMCIIA.

Tema 2.2. ITepnognuecknii 3axkon JI.M1.Menneneesa, cBssb [1.C. co

CTPOCHUCM aTOMa.

Tema 2.3. XHMHYECKas CBSA3b, BUJIbl XUMHUUYECKOM CBS3H.

Tema 2.4. MeTto1 BaJIeHTHBIX CBSI3€M, KOBAJICHTHAS CBS3b.

Tema 2.5. MeTtoa MONEKyJISIpHBIX OpOUTaei.

Tema 2.6 HepaneHTHBIC THIIBI CBSA3€H: HOHHAS CBI3b, METAILIMYCCKAS

CBSI3b, BOJIOPOAHAS CBS3b, CHIIbI BaH-nep-Baanbca.

Pazpen 3 Xumunyeckue cucteMbl. O0IIME 3aKOHOMEPHOCTH XUMUYECKUX
IIPOLIECCOB.
Tewma 3.1. OHepreTuka XUMUYECKHUX IIPOLIECCOB, BHYTPEHHSS SHEPTHS,

TETIOBOM 3(PPEKT XUMUUECKUX peakiuid, 1-i, 2-i, 3-i 3aKOHBI
TEPMOAMHAMUKH, DHTPOMHS, KaK (YHKIUS COCTOSIHHSI, SHTAIIBITHS.
XUMHYECKUW TOTEHINAI.

Tema 3.2. sHeprus [ n66ca, HaNMPaBIEHHOCTh XUMHUYECKUX TPOIECCOB,
XUMHYECKoe U (pa3oBoe paBHOBECHE.




Howmep pasnena

HaszBanue u conep:xanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Tema 3.3.

CKOpOCTh XMMHUYECKOM PEeaKIIMU U METOJIBI €€ PEryJIMpOBaHUS,
3aKOH JIeMCTBUA Macc.

Tema 3.4

DHeprus akTUBalluy, ypaBHEHHE AppeHuyca, IpaBuiio BaHT-
Tl'odda, karanuzaTopsl U KaTanTuTHYECKUE CUCTEMBI. OCHOBHOM
IIOCTYJIaT XMMUUYECKON KHHETUKU, KHHETUYECKOE YpaBHEHHUE.
Bimstnue temneparypsl Ha CKOPOCTb XUMHUYECKOU peakiyy,
ypaBHeHUEe AppeHuyca. MexaHu3M IIPOTEKaHUs KaTaTuTHYECKUX
peakuuii. Xumuueckoe paBHoBecue npuHuun Jlelllatense.

Tema 3.5

PacTBOpBI, TUCTIEPCHBIE CUCTEMBI, CIOCOOBI BEIPAKEHHUSI COCTaBa
pacTtBopoB. TepMoanHaAMHUYECKHE XapaKTEPUCTUKH Mpoliecca
00pa3oBaHMs PaCTBOPOB. CUIILHBIE U CJIA0BIE AJIEKTPOJIUTHI,
VMOHHBIC PAaBHOBECHS B BOJIHBIX PACTBOPAX, IPOU3BEACHHE
PacTBOPUMOCTH

Tema 3.6

DIIEKTPOJIMTUYECKAS JUCCOIMALINS, BOIHBIE PACTBOPBI
3JICKTPOJIUTOB, BOAOPOIHBIN ITOKA3aTelb, PEaKliui 0OMeHa,
TUJIPOJIN3 COJIEH.

Tema 3.7

CaoiicTBa pa30aBIEeHHBIX PACTBOPOB HEIIEKTPOIUTOB,
KonnuratuBHble CBOWCTBA PacTBOPOB, 3aKOHBI Payis.

Paznen 4.

OCHOBBEI QJICKTPOXUMHUYCCKHUX IIPOLECCCOB.

Tema 4.1.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuun

Tema 4.2.

XHMMHUYECKUE UCTOYHUKH DJIEKTPUYECKOro ToKa. ['aibBaHNYECKHE
3JIEMEHTBI, CTAHJAPTHBIE JIIEKTPOIHBIE TIOTCHIMAIIBI. JIBOMHON
JJIEKTPUYECKUN cI0U. YpaBHeHne HepHcTa. PaBHOBECHBIN.
ANEKTPOAHBIN noTeHuan. CTaHAapTHBIA BOAOPOIHBINA AIEKTPOA.

Tema 4.3.

3J'IeKTp0J'IPI3, 3aKOHBI CDapazLe;I

Tema 4.4

Koppo3sust u 6opsba ¢ Hel.

Paznen 5.

CsoiicTBa MMPOMBIINIJICHHO- BA’)KHBIX 3JIECMCHTOB U UX CO€OUHEHUH.

Tema 5.1.

Knaccel XuMU4ecKkux coOeIMHEHNA, CBOMCTBA MPOMBIIIUIEHHO
Ba)KHBIX DJIEMEHTOB U UX COeAUHEHNH KOMITO3UIIMOHHbBIE
matepuaisl. Kepmersl. Xumus metamios (Al,Fe, Sn,Pb,Mo)
Xumust Hemeramos: C,Si,S , pymnepen, kapoun. Tommusa
(TBEpIOE, )KUIIKOE, Ta30BOE), CMA30YHbBIE MaTepPHAIIbl, MOTOPHBIC
Maca.

Tema 5.1.

Xumuueckas ueHTu(GuKanus. MeTo bl XUMUYECKOTO
HCCIEA0BAHUS U aHAJIN3a BELIECTB U UX IPEBPALCHUN.
KauecTBenHbli u KonnuecTBeHHbIN aHanus.(['paBuMeTpruyecKui,




Howmep pasnena

HaszBanue u conep:xanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

TUTPUMETPHUUCCKUI, KOMIUIEKCOHOMETPHUECKUI METOTbI
aHaIn3a).

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 anx No
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4EeCKuX | TpyloeMKOCTh, |IIPAaKTUYECKOM |pasnena
/o 3aHATHI 3aHATUAI (gac) IIOJTOTOBKH, | TUCLIMII

(gac) JIUHBI

VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO

Bcero

4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh PUBEACHBI B TA0HIIC .

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYLOEMKOCTb

N3 aHux
[IPAKTUYECKOU
No HaumeHnoBanue 1abopaTopHbIX TpynoemMKocTb rI[) OFOTOBKH Ne paznena
/11 abot Jac ’ VCITUTUTHHBI
p (1ac) (ac) JucH
Cemectp 2

1 | Onpenenenue (OHTanenun) 3 3

TETJIOBOTO s dexra peakiuu

HEHUTpaIM3aLUN.
2 | U3mepeHne m pacyer 3JIEeKTPOTHBIX 3 4

MOTEHIIMAJIOB ~ METAJIOB U 3JIC

raJbBaHUYECKHUX HJIEMEHTOB.

Bceero: 6

4.5. KypcoBoe nmpoeKkTHpoBaHHEe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJatoIIIXCs

Bugsl camoctosTensHOM pa60TBI " €€ TPYAOCMKOCTD IMPUBCJCHLI B Ta6J'II/II_IC 1.

Tabnuna 6 — Buabl camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

quciuminiel (TO)

Buna camocTositenpHOM pabOThI Bcero, gac Cemectp 2, yac
1 2 3
N3yueHue TeopeTuueckoro Marepuana 50 50

PacuetHo-rpaduueckue 3ananus (PI3)

N
N

Jomamnee 3amanne (/13) 4 4




Kontposbusie pabotsl 3a04HukoB (KP3) 20 20

IToaroroBka k mpomexytouHoi arrectanuu (ITA) 20 20
Bcero: 96 96

5. IlepeueHnb yueOHO-METOAMYECKOTO 00SCIICUCHUS
JUISL CAMOCTOSITEIILHON PabOThI 00YUYaOIIUXCS TT0 TUCIUIUIMHE (MOIYJTIO)

Y4eOHO-METOIMUECKUE MaTepHalbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCsl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN

[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/1aHUI MpHUBEIeH B TadIuIe 8.
Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TaHHMA

[Iudp/ URL agpec

bubnuorpadudeckas ccpuika

KosmmuectBo
9K3EMIUISIPOB B
Ooubmmoreke
(kpome
AIEKTPOHHBIX
9K3EMILISIPOB)

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

Iunka, H. JI. O6mast xumust B 2 T.: y4eOHUK JUis BY30B /
H. JI. I'nunka ; mon penakiuei B. A. [Tonkoga,

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

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

OOmast ¥ HeopraHuuecKasi XuMusl. 3aJJauHuK : ydeOHOe
noco6wue Jtst akageMmudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. babkunoi, JI. /1.
TomuHO#. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anexkrponHsii // ObC HOpaiit
[caliT]

OKHUCIUATENBHO-BOCCTAHOBHUTEBHBIE TTPOIIECCHI : [
DnekTpoHHBIH pecypc] : yuebHoe ocodue / T. E. Kpsinosa,
T. Y. ®omuuena ; C.-Iletepl. roc. yH-T a9pOKOCM.
npUOOPOCTPOEHHUS. - DIEKTPOH. TEKCTOBBIE JAaH. - CaHKT-
[TerepOypr : U3a-so I'VAIIL, 2019. - 77 c.

e.lanbook.com»ybo
ok/172907

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

Xumus. OCHOBHBIE CTEXMOMETPUUYECKUE 3aKOHbBI, CTPOCHUE
BEIIIECTBA, TEPMOIMHAMHKA, KUHETHKA, PACTBOPHI,
MEKTPOXUMHUSL: [ DIEKTPOHHBIN pecypc] : yuedHoe mocobue /
T. E. Kpsuinosa, T. U. ®omuuesa ; C.-Iletep0. roc. yH-T
a’pOKOCM. MPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE JaH. -
Cankrt-Ilerepoypr : MU3a-Bo I'VAII, 2020. - 148 c.

54 X45

Xumus : yaeOHUK st By30B / A. A. 'ypoB [u 1p.]. - 2-¢
u3l., crep. - M. : U3n-Bo MI'TY um. H. O. baymana, 2004. -
784 c.
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https://znanium.co
m/catalog/documen

OO6mas u Heoprannyeckast xumus : B2 T. T. 1 : 3akoHbI 1
KOHIICTIIIHNH : Y9eOHOe mocodue / moxa pen. akagemuka PAH



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/

121d=425379#:~:tex
t=http%3A//pilotL
Z.ru/files/10512/

A. 10. HuBamge. - 2-e uzna. - Mocksa : JlabopaTopust 3HaHUH,
2022. - 495 c. - (YueOHuk 1y1s BbIciiei mikousl). - ISBN
978-5-93208-576-9. - Texkcrt : snexktponHsiid. - URL:
https://znanium.com/catalog/product/1984044

54 E55

OcHoBbI 001IeH XUMUH : yueOHOoe mocodue / B. 1.
Endumos. - 2-e uza. - M. : UHOPA-M, 2017. - 256 c.

20

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

Xumus : yaeOnuk it By3os / FO. A. JleGenes,

I'. H. ®agees, A. M. I'ony6es, B. H. [llaroBan ; mox obmiei
penakmueii I'. H. @aneeBa. — 2-e u3z., nepepad. u gom. —
Mocksa : M3natensctBo FOpaiit, 2024. — 431 c. —
(Beicmee oopazoBanue). — ISBN 978-5-534-02453-1. —
Tekcr : anexTpoHHbI / OOpazoBarenbHas miaTGopma
FOpaiit [caiiT].

Ilepeuenn
TEJIEKOMMYHHUKAIL[MOHHON CEeTH

7. IlepeyeHb AIMEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
MH(OPMaLIMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTu «HTepHeT»

00pa3oBaTeIbHBIX
«HaTepHeT,

AIIEKTPOHHBIX pecypcoB

npuBezeH B Tabnuue 9.
— IlepedeHp 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB  HH(POPMALUOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtu «MHTepHEeT»

Tabmuma 9

MH(}OpPMaLOHHO-

HCO6XOI[I/IMLIX I  OCBOCHHUA AMCLHIIIMHBI

URL anpec

HanmenoBanue

https://xumuk.ru/

Caiit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:
00pa3oBaTeNbHbIN
CaWT JJIs CTY/ICHTOB

8. Ilepeuenb MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOEeCTICUeHHs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHHs

No /1t

HanmenoBanue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuenn

MH(pOPMAaLOHHO-CITPABOYHBIX

OCYIIECTBIIEHUU 00pa30BaTEILHOTO Mpoliecca Mo JUCIUILIINHE
[lepeuenb UCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B

Tabnuie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

CUCTEM,UCITIOJIb3YCMbIX

npu

No mi/mm HanmenoBanue
He npenycmotpeno
9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW JuIi  OCYIIECTBICHUS

00pa30BaTeIILHOTO MpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabmuna 12 —

CocraB MaTCpHaHBHO-TeXHquCKOﬁ 0a3bl



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

Ne HanmeHoBaHMe COCTaBHOU 4acTH
n/n MaTepHaTbHO-TEXHUUECKOW 0a3bl

Howmep ayautopuun
(pu HEOOXOMMOCTH)

1 .HCKLII/IOHHEUI ayauTopus ¢ UCIIOJIb30BAHUCM
JIEMOHCTPALIMOHHBIX Ta0uIl U cxeMm, [lepuoanueckoit cucTembl
xumudeckux 3nemenToB [[.11.MenneneeBa, o0pa3iioB
MHUHEPAJIOB, MOJIeJIeH MPOCTPAHCTBEHHBIX PELIETOK.

I'acrenno 15
32-01

2 | Cneumanu3upoBaHHAs XHUMHYECKas JJa0opaTopus C
HCIIOJIb30BAHUEM JE€MOHCTPALIMOHHBIX IJIAKaTOB,
71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUIsI OTIPEICIICHUS

I'acrenno 15
33-02
33-04

SKBHUBAJICHTA METAJLJIA, U3MEPEHUS DJIEKTPOJAHBIX ITOTEHIIUAIOB,
CKOPOCTH KOPPO3UU- METAJLIOB - MUJIJIMBOJILTMETPBI;
aHAJIMTUYECKUE U IJIEKTPOHHBIE BeECHI; 1abopaTropHbie pH-
METPBL, HISHTPU(PYTH U KATOPUMETP.

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISL MPOBEIACHHUS MPOMEKYTOYHONW AaTTeCcTalluu
00y4JaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuua 13 — CocraB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIluU

By npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

JuddepenunrpoBaHHbIil 3a4ET Cnucok BOIpPOCOB;
TecTtsr;

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMKcs NMPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOJAYJIBHO-PEWTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIa
UCIIOJIb30BAaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUN

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopup

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYypHI,
TECHO TPUBS3BIBAECT YCBOCHHBIE HAYYHBIC TOJOXKEHHS C MPAKTUYECKOM
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMbIE UM HJIEH,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— CBOOOJIHO BJIQJIEET CHCTEMOM CIIENMATN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPaMMHBIA MaTepHall, TPaMOTHO U
[0 CyIIeCTBY HW3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOMU
JTUTEPaTypHI,

— HE JIOMYCKaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI M 000OIIECHHUS;

— BIAJCET CHCTEMOM CIIEIMAIM3UPOBAHHBIX TOHSITHH.

«XOpOLLIO»
«3aUTEHO




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrKa chopMUPOBAHHBIX KOMITCTEHITHIA

— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATyPHI;

— JIOIYCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH;

«yIOBJIETBOPUTEIIHHO .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
«3aUTEHO i
HaIlpaBJICHUS,
— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;
— 3aTpyaHseTcs B JOPMYITUPOBAHUU BBIBOJIOB H 0000ILIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHSITHA.
— oOyyaroluiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
MaTepuana;
— JIONMyCKaeT  CYIICCTBCHHBbIE  OIMMMOKA W  HETOYHOCTH  IPH
«HEYIOBJIETBOPUTEIIHHO .
paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4TEHO»

— UCIIBITBIBACT TPYAHOCTH B NMMPAKTUUYECKOM MPUMECHECHUH 3HAHU;
— HE MOXXET apryMEHTHPOBATh HAyYHbBIC MTOJIOKEHNUS,
— He GOPMYJIUPYET BBIBOJIOB M 0000IIEHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MAaTEPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/t

Kon

[lepeuens BompocoB (3aa4) AJsl IK3aMEHa
UHAMKATOpa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcrapieHsl B Tabmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3agyera

Ne i/mt [Tepeuens BompocoB (3a1ayu) yist 3adeta / nudd. 3aueta

Konx
WHJMKaTopa

1. CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MEXaHUKU: OIIK-1.B.1

1. 3anumute ypaBHeHue [lmanka, naiite OOBSICHEHHWE TOHSITUIO
KBAHTOBAsI YHEPTUS
a. JlaiiTe XapaKTEepUCTUKY U ONPEICICHUE MTOHATUIO KOPITYCKYJISIPHO-
BOJIHOBOW JTyaJIN3M
0. 3anummute YpaBHenue [le-bpoiins, JTafTe MOHATHE JIWHBI
BOJIHBI [{e-bpoiiis.
2.3anummure
HeonpeneneHHoCTH [elizenbepra, (pu3nyeckuii CMbICI .

MATEMAaTHYCCKOC COOTHOIICHHEC HpI/IHLII/IHa

2. CdopmynupyiiTe ompeneneHue TMOHATHS «aTom», artoMHoe siapo, | OIIK-1.B.1

JaiiTe ompelelieHne, YKaKUTe Ha COCTaB AaTOMHBIX SZIEp.
ChopmynupyiiTe ompeseneHue U MOHATHE BOTHOBON (DYHKITUH.

3. 3anuimre

IIpusenure

3JeKTpoHamu, nante nousatus [lpuHnuny 3anpera [laymu, [TpaBuny
Xynpa, npasuny KiieukoBckoro.

Vpauenune Ilpenunrepa mig aroma Bojaopoxa. | OIIK-1.B.1
Chopmynupyiite MIOHATHE BOJMHOBOM  ¢yHkuuu, Jlaiite
onpeznenenue KBaHTOBBIM uuciaMm, HX (QU3NUECKHI CMBICIL.

IMPUMCPLL  3aIIOJIHCHUSA ATOMHBIX Op6HT8.J'ICI>i

4. Cohopmynupyiite nonsatue Ilepuoanueckoir cucrtemsl snemeHToB. | OIIK-1.B.1

Haiite onpenenenune IlepuoanyeckoMy 3akoHy MeHneneeBa, u
chopmynupyiiTe  coBpeMeHHoe ormpeneneHue Ilepuonuueckoro
3akoHa. [laiite ompenenenue rpynnsl, nepuona B IIC. Jlaiite
O0OBbCHEHHE TAaKMM ITOHATHSAM, KaK aHaJIOTH, B 4éM 3aKJII0YaeTcs C




CYTb 3TOM 3aKOHOMCPHOCTH.

Chopmynupyiite u naiiTe omnpeneieHHe TaKUM MOHSTHSIM, Kak
paayc aToMOB M HMOHOB, JHEPTHM  HMOHHU3AIMH, CPOJICTBO K
JIIEKTPOHY, AIIEKTPOOTPHULIATEIHHOCTB, OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHAS ~ CIIOCOOHOCTb. [lpuBenuTe nTpUMEpPBl |
O00BSICHATE 3aKOHOMEPHOCTh HM3MCHEHUSI CBOWCTB IO TICPUOIY H T10
rpyIme.

OIIK-1.B.1

ChopmynupyiiTe MOHSATHE XUMUYECKOW CBs3M. Ha30BUTE OCHOBHBIC
xapakrepuctukn  X.C. Onumwre KBaHTOBO-MEXaHUYECKHE
IIPEACTABIICHNS O MPUPOJAE XMMHUYECKOM CBs3H, Teopus I'eitiiepa u
JlonnoHna, paiite moHATME OOpa30BaHUS JBYXaTOMHOH MOJICKYJIBI.
JaiiTe 00bsICHEHHE METOJy BaJICHTHBIX CBs3ed, ykaxurte Turbl XC.
ITpuBenure npumepsl. KoBaneHTHas CBA3b, [aThb OIpPEACICHUE,
IIPUBECTU IIPUMEDPBL.

OIIK-1.B.1

ChopmynupyiTe MOHATHE XUMUYECKON CBsI3U. HeBajeHTHBIE THUIIBI

XUMUYECKOM CBSI3M: METaJUIMYecKas, JaiTe ONpeleieHUue TaKou
CBSI3M M OOBACHUTE MEXaHU3M OOpPa30BaHUS 3TOM XHUMHUYECKOU
CBSI3U.

OIIK-1.B.1

[aiite omnpeneneHue yHUBEPCAIbHOMY KBAHTOBO-XMMHUYECKOMY
METoAy  omMcaHus  Xxumuueckoil cBsasu  (MMO)  merony
MoJekysipHbix opoutaneid nwimn  (JIKAO), npuBeaute mpumepsl U
OIpeieNIUTe MOPSJIOK CBSI3U, MAaTHUTHBIE CBOMCTBA.

OIIK-1.B.1

Chopmynupyiite moHsTHE THOPUAM3AIMKA aTOMHBIX  OpOHTAaNEH.
[Tepeuncnure Buabl TuOpuaAn3anuii. Jlaiite onpeneneHue NOHATUS O
HOJSIPHOCTH  MoOJeKkyn. llpuBeaute npumepsl HONSPHOW W
HEMOJISIPHON MOJIEKYJIBIL.

OIIK-1.B.1

10

ChopmynupyiiTe ompeneiaeHue  paauoakTUBHOCTH. HazoBute
Ba)KHEHIIMe CBOMCTBa paJMOAKTUBHOIO M3Iy4yeHHs. o -,B- , y -
U3ITy4EHUS. Haiite OIpezieIeHUe OCHOBHOTO 3aKOHa
panuroakTuBHOrO pacnana. Jlaiite onpenenenne Koncranrte pacnana

(1)

OIIK-1.B.1

11.

Chopmynupyiite TOHATHE XHUMHUYECKOW TepMOAMHAMUKH. JlaiiTe
oTpesieNieHUue TOJIHOM PHEPrUM CUCTeMbI, €€ (PU3UYECKHil CMBICIH,
chopmynupyiTe TIEpBBI 3aKOH TEPMOIUHAMUKH. HAIHUIINTE
YpPaBHEHUE MIEPBOr0 3aKOHA TEPMOAMHAMUKH.

OIIK-1.B.1

12.

ChopmynupyiiTe moHsITHE XHUMHYECKOW TepMoauHaMuKu. Jlaiite
oTpefieNieHUe CBSI3aHHOW HSHEPTUU CUCTEMBI, €€ (HU3MUYECKUN CMBICIH,
chopmynupyiiTe  BTOpOWM  3aKOH TEPMOJAMHAMHUKH, HAIHUIIUTE
YpPaBHEHUE BTOPOTO 3aKOHA TEPMOJIMHAMHUKH.

OIIK-1.B.1

13.

ChopmynupyiiTe moHATHE XHUMHYECKOW TepMoauHamuku. Jlaiite
ompezeneHue cBoOoaHOM »Heprun [mb0ca e€ (usmueckuil CMbICH,
HalUIUTe ypaBHeHHE [nO0ca, yKaKUTE KPUTEPHH MPOTEKAHUS
peakuuii. 3anuIIMTe YacTHYI0 MPOU3BOJHYIO  YUHUTHIBAIOIIYIO
3aBUCUMOCTH dHepruu ['mb0ca oT cocraBa cuctemsl. JaiiTe moHATHE
XHUMHUYECKOT0 MOTEHIIMATIA.

OIIK-1.B.1

14

ChopmynupyiiTe TMOHATHE XUMHYECKOM KuHeTukH. JlaiTe
OIPEIEICHUE OCHOBHOIO IIOCTYyJIaTa XUMHUYECKOH  KUHETHKH.
ChopmynupyiiTe TOHITHE MOJEKYJISIPHOCTH pEaKUUU U TMOpsIKa
peakuuu. [lepeuncaure ¢akTopsl BIMAIONME HA CKOPOCTb
XUMHYECKOM peakumu. YpaBHeHHE AppeHuyca, ypaBHeHue Bant-

OIIK-2.3.1




Tododa.

15.

ChopmynupyiiTe TOHSATHE  pacTBOpa. HazoBuTe  OCHOBHBIC
XapaKTePUCTHKHU pacTBopa. JlaiiTe MOHSATHE O CITOCO0aX BBIPAKCHHUS
KOHIICHTPAIlUi PacTBOPOB, KAKUE BUJIbI KOHIIEHTPAIMHA CYIIECTBYIOT.
Hanmmure hopmyast aas ux pacaérta (M, N,Cm, T, y, )

OIIK-2.3.1

16

ChopmynupyiiTe omnpenerncHue MOHsITUS «KOJUTMTAaTHBHBIC CBOMCTBA
pacTtBopoB». JlaiiTe ompeneneHne TaKuM HNOHATHAM, Kak JUQy3us,
ocMoc, ocMotudeckoe namienue. Chopmynupyiite 3axkon Bant-
I'opda u 3akonpl Payna. YkaxuTe 3aBUCUMOCTb TEMIIEpaTyphbl
KpUCTAJUIM3allW U KUIICHUA OT KOHIICHTPAIMKW pacTBOpa.

OIIK-2.3.1

17

ChopmynupyiiTe MOHATHE 30HHOW TEOPUM KPUCTAIIIOB, JaiTe
ONpEeNEeJeHuEe  peallbHbIX  KpUcTaiioB. Jlaiite  ompezaeneHue
HECTEOXMMETPUUYECKUX COEAUHEHUN WM COCIMHEHUN MEPEMEHHOTO
COCTaBa, NPUBEANTE MPUMEPbI KPUCTAILUIOB IEPEMEHHOTO COCTAaBa

OIIK-2.3.1

18.

CdopmynupyiiTe monatue pactBopa. [laiiTe onmpenencHue cocTaBy
pactBopa. Kakue arperarHble COCTOSHUSA pacTBOpoB Bbl 3HaeTe
Kunkue pactBopbl. [laiite ompeneneHue U (pU3NUECKUA CMBICIT
TAKOI'O SIBJICHUS, KaK, MIEKTPOJIUTHYECKAs IUCCOLMALAS PACTBOPOB.
[IpuBeuTe NpUMEPBL.

OIIK-2.3.1

19

Chopmynupyiite NOHATHE  3JNEKTPOJMTA,  JalTe OINpeneeHue
CHWJIBHOTO M cjaboro siekTponuTta. JlaliTe ompeneiaeHue CTENEHU
mucconuanuu. IlpuBeaure npumepsl. 3anummre 3akoHbl Paymnst ams
DIIEKTPOJIMTOB, N30TOHMYECKUI KO DUIIHEHT, PU3HUECKUI CMBICI.

OIIK-1.B.1

20.

ChopmynupyiiTe TMOHSATUE.  BOJOPOMAHBIM mMokazarens.  [laiite
ompeieJIeHne HMOHHOIO NMPOM3BeAeHUs BObl. HanmuiuTe ypaBHeHHE
JUIsl pacuéra BOJIOPOAHOTO MOKA3aTesl.

OIIK-2.3.1

21.

ChopmynupyiiTe  onpeneicHHe TaKWX MOHATHHA Kak: [waponus
cojieil, MOHHO-OOMEHHBIE PEaKIUU, IMEePEeYHCIUTE BHUJbI THAPOIU3A,
npuBenuTe MNpuMepsl (Tpu THHa Tuaponusa). Ompepenute  pH-
pPacTBOPOB IUAPOIIN3a, JalTe ONpeaesieHue COBMECTHOTO I'HJIPOIIN3a,
IPUBEINTE TIPUMEPBIL.

OIIK-2.3.1

22.

Chopmynupyiite noHaTHE TpOU3BEACHUS pacTBopuMocTH. Jlaiite
ompeziefieHne  mpomecca  pacTtBopeHus. Jlalite  ompexpeneHue
HACBHIIIEHHBIX ~ pacTBopoB. [JlaliTe ompeneneHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIYUCIEHHUE PACTBOPUMOCTH B MOJIb/JI, T/11,

OIIK-2.3.1

23.

ChopmynupyiiTe MOHSATHE OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIX
npouecco.  Jlaiite ompeneneHue OKUCIUTEIb, BOCCTAHOBUTEIIb,
MPUBEIUTE IPUMEPBI U YKAKUTE, B KAKUX CIydasX MOXKET OJIUH U
TOT XKe DJIEMEHT BBICTYIIATh KaK OKUCJIINTECIIb 501070 KaK
BOCCTAHOBUTEb.

OIIK-2.3.1

24,

ChopmynupyiiTe TOHATHE «IJIEKTPOMHBIA MOTeHIUam». Jlaiite
omnpezaeneHue M (GU3NYECKUN CMBICT JBOWHOTO  DIEKTPUYECKOTO
cinosg.  OOBsicHUTE SBICHHMSI CKadyka TMOTeHIMana.  Hamwumure
ypaBHeHue HepHcra.

OIIK-3.3.1

25

ChopmynupyiiTe TOHSATHE TalbBaHUYECKOTO DJJIEMEHTa, JaiiTe
OTIpeNIeTICHUEe TIOHATHS «DJEKTPOA» B DIIEKTPOXUMHUH, HAMHIIATE
ypaBHeHue HepHcra, ykaxkure, Kakue MpPOLECChl MPOTEKAIOT Ha
KaTo/e, a Kakue Ha aHoje. 3alHIIUTe TOKOOOPa3yIIyI peaklUio
JUIsl  TalbBAaHUYECKOTO DJIEMEHTAa U CXEMYy TaJbBaHUYECKOIO
sneMeHTa. [laliTe ompeneneHue 3MEKTPOJTUTUYECKOrO KIk0Ya, €ro
(bu3HYECKUN CMBICI.

OIIK-2.3.1

26

ChopmynupyiTe MOHATHE SIEKTPOJIM3a PACIUIAaBOB W PACTBOPOB,

OIIK-2.3.1




z[aﬁTe OIMPCACIICHUC J3TOIr0 ABJICHU, HaImuImuTe MMpONHCCChI
IPOTEKaIUe Ha aHoJAe M Ha Karoxe. Hanummmre ypaBHeHHE
@apaness Ui 3IEKTPOIN3a, OOBICHUTE (PU3UUECKUI CMBICT ,JalTe
ONpECIICHUE JIEKTPOXMMHYECKOTIO SKBUBAJICHTA.

27. Cdhopmynupyiite nonstue koppos3ust meraiioB. HazoBute dakxrtopsl, | OIIK-2.3.1
BIUSIOUIME HA KOpPpo3uio MeTauioB. OOBSCHUTE MEXaHU3M
KOPPO3MOHHBIX IporeccoB. Ha3oBuTe CmocoObl  3amIUThl  OT
KOPpO3HH.

28. Chopmynupyiite  MOHSTHE cranu. HazoBute ocnHoBHbie | OIIK-2.3.1
KOHCTPYKIMOHHbIE ~MeTauibl. (CBoWcTBa  AJIIOMUHMSA, XpoMa,

XKeneza, ux mnomyueHune U paQUHUpPOBAHHE, HCIOIH30BAHUE B
CaMOJIETOCTPOCHUHU U MPUOOPOCTPOCHHUHU.

29. Chopmynupyiite moHsTHE TOIMMEPOB, cTpoeHue mnomumepoB u | OIIK-2.3.1
CrocoObl  MOJY4YeHHs, HA30BUTE IMPUMEHEHHE [OJIMMEPOB B
IPOMBIIIICHHOCTH

30. ChopmynupyiiTe noHsATHE XUMHYECKON uaeHTU(uKanuu Bemects, | OIIK-2.3.1

Hazosute METOJABI KOJIMYCCTBCHHOI'O aHaJIu3a. Kaxkne BU/IbI
HHCTPYMCHTAJIbHOI'O aHaJIM3a Bbl 3HACTC.

[lepeuenr TeM JIsi KypCOBOTO TPOCKTHPOBAHUS/BBITIOIHEHUS KYPCOBOW pabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIisi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

Ne i/t

KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOH aTTeCTAllMM B BHJAE TECTHPOBAHUS
MpeACTaBICHBI B TaOnwmie 18.
Tabmuna 18 — [IpumepHbIi mepedeHb BOPOCOB ISl TECTOB

Ne n/mt IIpumepHBIii IepeueHb BOIPOCOB ISl TECTOB Kon
MHAMKATOpa
1. | IIpounTaiite 3agaHne U 3aMUIINTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET OIIK-1.B.1

Kakue KBaHTOBBIE YMCIIA MTOJTHOCTHIO XapaKTEPU3YIOT SHEPTUIO
AIEKTPOHA

Omanon omeema: B keanmosoti mexanuxe kaxcoas AO onpeoensemcs
mpemsi K6AHMOosbIMU Yuciamu: N -21asHoe K8AHMOBOe YUCILO,
onpeoensiem oowull 3anac dHepeuu (npunumaem 3uadenus 1,2,3 u m.o.
00 ©)

| —opOoumanvHoe K6aHmosoe Yucio onpeoeisien OpoUMAaIbHbIll MOMEHM

0o N-1). Kasicoomy 3nauenuro enagHoco KeaHmogo2o0 4ucia,
coomeemcmayem N 3HAUEHUL OpPOUMATLHO20 K8AHM08020 uucaa l.
OpoumanvHwlli MOMeHmM Koaudecmea 0gudxceHutl, omo eekmop, (L) eco
abconomuas 8eNUUUHA NPUHUMAEm CIMpPo20 ONPeOelEéHHble KBAHMOBbLE
sHaueHus. Takum oopasom, o0bo3HaueHue 1100020 NOOYPOBHS
onpeodensemcsi 08yMs K6AHMOBbIMU YUCIAMU, 2NIAGHLIM U OPOUMATbHBIM
Keanmosvimu yuciramu. L

M, — MazHumHoe K8aHMOBOE YUCIO ONpedensem 603MONHCHbIE SHAYECHUS

npoexyuy opoUmMaIbHO20 MOMEHMA KOIUYeCMEa O8UNCEHUs INeKMPOHA
Ha uxkcuposanHoe HanpasieHue 8 npoCmpaHcme.
Mg — cnuHoB0€e KEAHMOBOE YUCTO — COOCMBEHHBIU MACHUMHBLL MOMEHM

umnynvca, npoeKkyusd 6ekmopa CnuHa Ha Ol’lp€d€]léHHO€ Hanpaesjienue

Konuyecmea 0sudiceHull snekmpona (npunumaem 3uavenus 0,1,2,3 u m.o.




+ p—

-5

Takum 06pazom noanyIo0 dHEpeUto INeKMpPOHA XAPAKmMepuyom .

N -enagnoe Keanmogoe yucio u |-opoumanvHoe K8AHMOBOE YUCTIO

6HEWIHe2O0 NOoJisd, MOIHCEN NPUHUMANTb 3HAYEHU mS =

[Ipountaiite 3aanre, BHIOCPUTE MPABWIBHBINA OTBET U apryMEHTHUPYHTE
3TOT BHIOOD.

B arome, anekTpoHHas popmyiia KOTOPOro
1522522p°3s23p°3d194s24pP4d35s2, ... BaeHTHBIX 2MEKTPOHOB ...

a.3; b. 2;

c.9; d.5;

Apaymenmuposannulti omeem:

CoenacHo 21eKmpoHHO20 NACKOPMA , ONpedeuM dAeMeHm, IMo HUOOU,
Ha 6HewHell 21eKMPOHHOLL OpouUmanu Haxooamcs 2 CnapeHHvIxX
aneKmpona Ha 5S? - nodypoeme , Komopule 8030YicOasCh nepexooam Ha
5-p! nodyposens a maxaice 3 snexkmpona na 4d*-nodypoene, maxum
o6pazom 5 necnapennvix snexmponos(5s5ptad®) onpeoensiom
KOJIUYEeCB0 8AIeHMHbBIX JJIeKMPOHOS.

Ipasunvuviii omeem: d

OIIK-1.B.1

[IpounTaiiTe TEKCT, BHIOEPUTE MPABUILHBINA OTBET M 3aIMIIMTE
MOCJIEI0BATEILHO DJIEMEHTHI B ITOPS/IKE YBEIUYEHHs CIIMHOBAIEHTHOCTH
JUISL CIIETYOIINX 3JIEMEHTOB B BO30YKIEHHOM COCTOSIHUH.

a.Al ; b. Mn;

d. Be; e. As

Koy npasuivioco omsema. d, a,e,b

OIIK-1.B.1

[IpounTaiite TeKCT U ycTaHOBUTE COOTBeTCTBHUE. K Kak10i1 mo3unumy,
JTAaHHOU B JIEBOM CTOJI011€, I010E€pUTE COOTBETCTBYIOILYIO IO3ULIUIO B
mpaBoM cToJo1e. Ha BHENIHEM 3IEeKTPOHHOM YPOBHE HAaXOJIUTCH :

a. Sc; 1. 3 anekTpoHa
b. Sh; 2. 4 sieKkTpoHa
d. Ge; 3. 1 anekTpoH

e. Si 4. 2 anexTpoHa
5. 5 DIEKTPOHOB
6. 6 2IEKTPOHOB

K4 npasulbHo20 omeemada.

a b d e
4 5 2 2

OIIK-1.B.1

[IpounTaiiTe TEKCT, BEIOEPUTE MPABIILHBIC BADUAHTHI OTBETA U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

W3 mpetoskeHHOTO TIepeyHsT BEIIECTB BRIOSPHUTE BEIIECTBA MOHHOTO
CTPOEHUS B KOTOPOM IIPUCYTCTBYET KOBaJICHTHAs MOJISIPHASL CBSA3b!

1. XmopoBogopon, 2.Kapoonar Harpus, 3. Oxcun ceps (1V), 4. AMMuak,
5. Cynwoart xenesa(ll)

[IpaBunbpHBI OTBET:2,S.

Ob6ocHoBanue: MoHHYI0 KPUCTANIMYECKYIO CTPYKTYPY UMEIOT BellecTBa
B y3JIaX KOTOPBIX HAXOJAATCS MOHBI, HO CJIOXKHBIE HOHBI 00pa3yroTCs U3
3JIEMEHTOB C Pa3HO 3eKTpooTpuIaTeiIbHOCThI0. Kak 10 CO32- B
kapOonare Hatpust 1 SO42- B cynbdare jxenesa, rie MeXAy KUCIOPOIOM
Y DJIEMEHTOM KOBAJICHTHASI TIOJISIPHAS CBsI3b. TakuM 00pa3oM Coiu
MMEIOT MOHHYIO CBS3b, HO CII0’KHBIE HOHBI BHYTPH KPUCTAJUIOB UMEIOT

OIIK-1.B.1




KOBAJICHTHYIO NOJIApHY10. OCTaNbHbIE NPEJIOKEHHBIE BELECTBA UMEIOT
MOJIEKYJISIPHBIE CTPYKTYPBI

[IpounTaiiTe TEKCT 1 3aUIIUTE Pa3BEPHYTHII 0OOCHOBAaHHBIH OTBET.
JlaiiTe onpeneneHre BOJIHOBON (QYHKIIMH, YKOKUTE €€ GU3NICCKUI
CMBICIL.

Omanonnwlil omeem:3aKoHbl 08UNCEHUS YACMUY 8 KBAHMOBOU MEXAHUKE
svipadcaromes ypasnenuem Lllpéounzepa. Imo ypaenenue
npeocmasisiem coooti oughghepenyuaivHoe ypasHeHue 8 YaCmHulx
npouU3B00HbIX. DMO YpasHeHUe ONUcvlaem nogedenue d1eKmpona 8
amome, mo eCmb C8A3bl8aem IHEP2UI0 CUCIEMbL C €€ 80JIHOBLIM
osudicenuem. Takum obpazom eonnosas gyuxyus (v )xapaxmepuszyem
8EPOSIMHOCMb HAXOHCOCHUSL INeKMPOHA 8 NPOCMPAHCMEe, MO eClb
@uzuyecKuli cMuicl, 2Mo 001ACMb 8 NPOCMPAHCMEE, 20e 8ePOIMHOCIb
HAX0JICOeHUsI DTIeKMPOHA MAKCUMATbHO, IM) 00]1acmb HA3bleaeM
opoumanvio.

OIIK-1.B.1

HpO‘II/IT aliTe TeKCT , BBI6epI/ITe HpaBI/IJIBHLIﬁ OTBECT U 3aIlIMIINTEC
apryMeHTbl, 000CHOBBIBarOIINE BBIOOP. Pacmonoxuts snements! A
MNOATPYUIIBI B IOPAAKE YCHUIICHHUA MCTAJINIMYCCKUX CBOWCTB:

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

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

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

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

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

Apeymenmupoeanusiii omeem: C ygenuueHuem amomHo20 paouyca
yeeauduearomcs 60CCmaHosumelbHvle CGOZZCWICZ, mo ecmbv
memannudeckue, paouyc 8 IICO 6 noopynne ceepxy 6Hu3 ygeiuiusaemcs,
CoomeeniCnMeeHHO U MematludHoCcntb yeeaudueaenics

IIpasunvHoliti omeem. a

OIIK-1.B.1

[IpounTaiite TekcT, BEIOEpUTE MPABUIIbHBIN OTBET U 3aIUILNTE
apryMeHTbl, 000CHOBBIBAIOLIE BEIOOP OTBETA

B xnopuze kanbiust CaCly ... xumuueckas CBsi3b.

a. HeToJIsIpHas KOBaJICHTHas;

b. monspHast koBaseHTHas,

C. NOHHAs;

d. MeTayunveckas

Omeem: Honnas,

Obocnosanue omeema:CaCly, asmo conv obpazasannasn snemenmamu c
As/o >1.9, cea3b uonnas

OIIK-1.B.1

[IpouunTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHLHOCTh METAJIJIOB,
KOTOPBIE BOCCTaHABIMBAIOTCS HA KAaTOJE MPHU IJIEKTPOIU3E PACTBOPOB
coueit:

1.Cynbdar menu,
2. Hutpar cepebpa,
3. Cynboart xenesa,
4.Cynbdat muHKa

OIIK-1.B.1




[TpaBuibHeI oTBET:2,1,3,4.

10.

[IpounTaiite TekcT, BRIOEpUTE MTPABUIIbHBIE BAPUAHTHI OTBETA U
3aIUIIATE APTyMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETOB. M3 uncia,
YKa3aHHbBIX B PSAY JIEMEHTOB BBIOEPUTE AJIEMEHTHI, AJI1 KOTOPBIX
XapakTepHa IOCTOSHHAsL CTENIEHb OKUCIICHUSI.

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

npasuvHult omeem 1,5.

Obocnosanue.Ha eHewinell 31eKmMpoOHHOU OpOUManu y Kaius Haxooumcs
MONILKO 0OUH IIIeKMPOH , NOIMOMY OH MOACEm 0moaeamy e20 U
nposensims cm oK +1, y kanvyus 2 91KmMpoHa o1 Modtcem omoasamay
MONbLKO 2 2IeKMPOHA U NPOABIAMb CM 0K +2.

OIIK-1.B.1

11.

[IpounTaiiTe TEKCT M 3aIUIIKUTE pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.
JlaiiTe onpesieNieHre rajJbBaHMYECKOTO JIEMEHTA.

Omanon omeema: I anveanuueckuti 21emenm, 5mo yCmpoucmea, npu
NOMOWU KOMOPO20 XUMUYECKAS IHEPIUsL NePEeXOOUm 8 d1eKmpuiecKyio
3a C4ém OKUCTUMENILHO-80CCMAHOBUMENILHO20 Npoyeccd. Ycmpoucmeo
npeocmasisem coootl 08a 1eKMpo0a MEMALIUYECKUX, INeKMPOIUm u
anekmpoaumuyeckui Kuoy. Ha sanexkmpooe (kamooe) npomexaem
npoyecc 860CCMAaHOBIeHUsI KAMUOHO8 HA 1leKkmpoode( aHooe)npoyecc
OKUCTeHUs MemaJlid.

OIIK-2.3.1

12.

[IpounTaiite TeKCT, BRIOEPUTE MPABUIBHBII BapUaHT OTBET U 3aMUIINTE
apryMeHThbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA.

3aKOH, KOTOPBIN TTIACUT, YTO KOJIMUYECTBO ra3a, paCTBOPEHHOTO B
KHUJKOCTH, TIPOTIOPIIHOHAIBHO €T0 MapIUaATbHOMY JIaBJICHHIO:

a. 3akoH JlanpTOHA

b. 3akown I'eii Jlroccaka

C. 3akoH ['enpu

d. 3akoH Payins

NpPABUIbHBILL OMEEm C.

ObocHosanue omeema: 3aKomn, no KOMoOpomy npu NOCMOAHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) easa 6 OaHHoOU
HCUOKOCIMU NPAMO NPONOPYUOHATILHA OABNEHUIO 2MO020 2A3d HAO
pacmeopom .onucau ameauickum xumuxom Y. I'enpu 3axon npueooen
JIUWD OJI51 UOCANIbHBIX U NPEOeNbHO Pa30aBIeHHbIX PACMBOPO8 U
nesvicokux oasnenuti. Cm = K -P, K — xoncmanma I'enpu, -P-
napyuanvroe oasnenue, Cm — MOAAPHAA KOHYEHMPAYUSL.

OIIK-2.3.1

13.

IIpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEILHOCTh BO3PACTAHUS
3Ha4eHus1 PH UX BOIHBIX PACTBOPOB ISl CIEIYIONINX BEIIECTB:

1. Cynbdar xeneza(l1l)

2. Hutpar nutus ,

3. Cunukar Kaaus,

4. CepHas KucCIOTa

Ipasunvnoiti omgem: 4 —1—2—3.

OIIK-2.3.1

14.

[IpounTaiite TEKCT M YCTAaHOBUTE COOTBETCTBHE. K KaXaoil MO3WIUH,
JAHHOW B JIEBOM CTOJIOIE, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3HIIMIO B

OIlK-2.3.1




IIPaBOM CTOJIOLIE

a......3s23p%3d! 4s24p°4d° 1. Sc,
b....... 45?4p®4d195525p35d° 2. Ge,
d........ 4s%4p%4d° 3. Sb,
Y 3523p?3d° 4, Si

Ilpasunvroiii omeem:

a b d e
1 3 2 4

15.

[Tpountaiite TeKCT, BBHIOEPUTE TMPAaBWIbHBIE BapUaHTHl OTBETa U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

@opmynbl uId pacdyeTa W3MEHEHUs SHTAJIBIIMM W DHTPONHMU B XOJAE
XMMHUYECKOHN peaKlny, IpoTeKaolel o ypasaenuto 2A + 3B = C + 4D,
UMEET BU]T; ...

a. AH 0 = (AHc + AHb) - (AHa + (AHB);

peaxuuu

b. AH o = (AHc + 4 AHp) - (2 AHA + 3 AH);

peaxuuu

c. AH? = (2 AHa + 3 AHB) - (AHc + 4 AHp);

peaxuuu

d. AS® =(Sc +4Sp) - (2 Sa + 3Sg);

peaxkuuu

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

peakunu

g. AS? = (ASa + ASg) + (ASc + ASp)

peakuu
Ipasunvnviti omeem: b, d.
Obocnosanue omsema.: CoenacHo nepeomy u 6mopomy Cie0Cmeuro
3axona I'ecca mennogoui 3¢hghpexm xum. peakyuu pager cymme 3maibnuil
NPOOYKMO8 peakyuu ¢ y4émom CmexuomMempuieckux Kodgduyuenmos
MUHYC CYMMA IHATbNUL UCXOOHBIX BEULeCNE C YUEMOM
cmexuomempuyeckux ko3gouyuenmos. /s sHmponutinoeo sgghexma
AHANI02UYHO.

OIIK-2.3.1

16.

IIpounTaiiTe TEKCT 1 3aMIIUTE Pa3BEPHYTHII 00OCHOBAHHBIN OTBET.
JlaliTe onpeneneHrne pacTBoOpa, YKa)KUTE CBOMCTBA PACTBOPOB U
CIOCOOBI BBIPa)KEHUS! KOHLIEHTPAIUH.

Omanon omeema: Pacmeop-3mo 00HOPOOHAsS. 2OMO2EHHAS CUCeEMA
cocmosawas Uz pacmeopumens pacmeopeéHHo20 seulecmsd u npooyKmos
ux ezaumooeiucmeust. (Uonvl, moaexyivt) OCHOBHOU XapaKmMepucmuKoll
pacmeopa ssnsemcs e2o cocmas. Cocmas onpeoensiemcs
KOHYEHMPayuamu.

npoyenmnas: C = L~1OO% Cuy=

%(macc)

. m

n

m_ ) V. MV
P-pa YMOJISIPHASL. ,

m

C,. =
S ¥ LAY,
HOPMAbHAAL. ,
ke
C,= ooy monw | ke
MO]Z}Z-]ZbHaﬂ : M seujecmed ' mpaCm(i'()pum&7}l
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17.

[IpounTaiite TekcT, BBIOEpUTE IPABUIILHBIN OTBET U 3alUILIUTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA, BEIOEPUTE BbIpAKEHUE

OIlK-2.3.1




JJI1 KOHCTAHThI paBHOBeCI/Iﬂ CHUCTEMBI O6paTI/IMBIX peaKHI/Iﬁ JUIA
CJIeI[yIOIHeFO ypaBHeHI/ISI
2Na (r) + 02 (r) < 2 N2O (r)
2
K - [NZZO] , b K - [NZO]
[N,I[O,] [N.][O,]

2 2
o k= NTOT . JINO]
[N,OF [N]’
Ilpasunvruiti omeem: a
Obocnosanue:ons nobou cucmemovi:aA+bB—cC+dD, Cozenacro
KUHEMU4eCKOMy YPAGHEeHUI0 NPAMOLL peakyuu: =K -C* -Cle,

u
N = F. "c . Mo V=0
O6paTHOI7IZ b=k CC CD ', 8 MOMEHM HacmynjieHust paeHosecusl v v
R _ <
KCrC _k-Crcp 2=k,

Taxum obpazom :
K =[C]*-[D]¥ [AJ*[B]®, credosamenvro omsem a

18.| IIpouuTaiiTe TEKCT U YyCTAHOBUTE MOCIIEOBATEILHOCTD B MOPSIKE OIIK-2.3.1
yBenmueHus: Macchl pactBopéHHOro NaSOs, BemecTBa, 00BEMBI
PacTBOPOB OAMHAKOBBIE, TNIOTHOCTh MPUHATH =~ 1, €CITu KOHIICHTpAIUs
3TUX PaCTBOPOB:
a. 0,lnpouentnas  b. 0.1monspHas
c. 0.1nopmanbaas  d.0.1 mMossbHAs
3anuimTe COOTBETCTBYIOUIYIO  IOCIENOBATENbHOCTh OYyKB  CleBa
HaIpaso.
Ipasunvuwiti omsem: a,c,d,b
19.| IIpounTaiiTe TEKCT U YCTAaHOBUTE COOTBeTCTBUE. K KaXk0# mo3ummm, OIIK-1.B.1
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIOIILYIO TTO3HUIIHIO B
npaBoM ctoJiore. Onpenenure BET HHIUKATOpa - peHondTaneHa
a. KBr 1.ManuHoBBIH
b. NaOH 2 .BecuBerHbIit
c. LiCl 3. KénTeii
d. Na2COs 4. Cunuit
NPABUNLHBLLL OMEEN!:
a b C d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOEpUTE NMPaBUIbHBIC BApUAHTHI OTBETA U OIIK-2.3.1

3aIHIITUTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB. Y KQXKHTE
raJlbBAaHUYECKUE DIIEMEHTHI, KOHIICHTpAIUs CoJieil paBHA 1 MOIb/T, B
KOTOPBIX CBUHEI] BBITOHIET (HYHKITUIO aHOJIA:

a. MenHO-CBUHIIOBBIA €. CBUHIIOBO- HUKEJIEBbII

b. CBunioBo-11MHKOBBIN 0. CBUHIIOBO-CEpEOPSHbIit

Ipasunvhviti omeem: a, d .

Obocnosanue omseema. /[ns onpedenenus anooda, HeodxXooumo
paccuumams pagHOBeCHblll 2NeKMPOOHbI NOMEYUAn NO YPAGHEHUIO
Hepucma, yuumoigas, umo konyenmpayuu conell 00UHAK08ble, MONCHO
UCNONb306aAMb CIMAHOAPMHDILL INEKMPOOHDIL NOMEHYUAT, |

0 L 0 0 . 0 0
(pNiz*/Ni =-0,258 (/)sz*/Pb < (DCUZWCu ! (DPbZ*/Pb < wAg*/Ag




0 _ 0 _ 0 _
P2 g =+0.799B @), =—0,763B ¢°.  =+0,337B
0 _ 0 _
Pz oy = —0,1268 Pz ini = -0,25B
(pgb2+/Pb < q’f\g*/Ag gngz*uvb < (pguzww Onekmpod, y komopozo

9NeKMPOOHbLL NOMEHYUA DOJlee INeKmMpPOOmpUyameibHulll, Oyoem
BbINOIHAMb PYHKYUIO AHOOA.

21.

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

g peakun A—B, xoTopas mpakTH4yecku UIET 10 KOHLIA ONpEAEInuTe
AS peaxiuu, eciii peaklus 3K30TepMUYECcKas.

Dmanouuwvitl omeem: DK30mepMuvecKas peakyus no yCiosuio, mo ecno
AHpeauu <0, Kpumepuem npomexanus peaxyuu a61semcs usmMeHeHue
c60600nou  suepeuu luboca, ecru  AG<0, mo makas peaxyus
8o3modicHa coenacto ypasuenuto: AG = AHpeaquu - T'AS |, Ho max kax
AHpeayuu <0, no ycnosuro, a peaxyus npomexaem eciu AG < 0,
C1e008amenbHo, CO2IACHO ypasHeHuto dHepeuu lubdca, AS mooxcem
uUMemb BeIUYUHY U NOJIONCUMETbHYIO U OMPUYAMETbHYI, HO YCI08Ue

00JI2ICHO OBLIMb GLINOAHENO |AH | > |T AS| )

OIIK-2.3.1

22.

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXkoi mo3unum,
JAHHOM B JIEBOM CTOJIOLE, IOJ0EPUTE COOTBETCTBYIOLIYIO O3ULIMIO B
paBoM crondue. [l peakuuu npu JaHHBIX YCIOBUS BO3MOXKHO
IIPOTEKaHUE:

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

[IpaBusIbHBIN OTBET:

a b
2 1 1 1

(@]
o

OIIK-2.3.1

23.

[IpounTaiite TekcT, BBIOEpUTE IPABUIIBHBIN OTBET U 3alUILIUTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA.

TennoBoii 3¢ ekt XuMUIecKol peakiuu, MpoTeKarolel npu
IIOCTOSIHHOM JIaBJIEHUH, PABEH U3MEHEHHUIO:

a. BHYTPEHHEU >HEPIUH;

b. sHTanbINY;

C. sHepruu ['u66c¢a;

d.sHTpONHH.

Omesem: b.

Omeem: Tennogou 3¢pgpexm xumuyeckoul peakyuu onpeoensemcs
coanacHo nepsomy 3axony mepmoounamuxu. AH = AUHPAV,
C1e0068amenbHO Omeem: IHMAanIbNUuU.

OIlK-2.3.1




24.

[IpounTaiite TeKCT, BBIOEpUTE TMpaBUIbHBICE BapUAHTHl OTBETAa U
3aMUIIUTe apryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB
Ipounecc Fe** + 2e = Fe® mpoucxomuT B raabBaHMYECKOM dIEMEHTE,
KOHIICHTPALUU COJIeH | MO/

a.Mg | MgCl: || FeSO4 | Fe

b.Fe | FeClz || NiClz | Ni

c.Al'| AICIs || FeCl2 | Fe

d.Fe | FeSO4 || CuSO4 | Cu

Ilpasunvruiti omseem: a, C.
Obocnosanue: Ilpoyecc soccmanogneniss NPOUCXooum Ha 3aeKmpooe,
nomeyua Komopozo 6ojee d1eKmponoioNCUMebHbLLL.

(oﬁiszi =-0,25B > (olgez*/Fe =-0,44B BoccranoBureas N

2+

0 _ 0 — 2+
¢CU2+/CU — +O, 34B > ¢F92+/Fe - 0, 44B BoccranoBurenb Cu

gol(iI3+ oy = -1,66B < (oze2+ R = —0,44B Boccramosurens  Fe

0 0 2+
= — < = —
(DMgZ* Mg 2,368 P 1o 0,44B BoccranoButens Fe

OIIK-2.3.1

25.

[IpounTaiite TekcT M ycTaHoBUTEe cooTBeTcTBHE. K Kaxkaol mosuumy,
JaHHOW B JIEBOM CTOJOIE, NOAOEpUTE COOTBETCTBYIOIIYIO MO3HMLUIO B
paBoM cToj0Le. B KOHTaKkTe Haxo[ATCA METauIbl B Pa3IMYHbIX Cpelax
KaKHe IIPOLECChl IPOTEKAIOT Ha KaTOE.

a. Zn/Fe pH <7 1. Pb?* +2e = Pb°

b. Cu/Fe pH >7 2. O2 +2H,0 + 4 & —40H
c. Pb/Fe pH =7 3. Fe** +2e = Fe?

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

IIpaBUJIbHBII OTBET:

a b c d
5 2 2 5

OIIK-2.3.1

26.

[IpounTaiiTe TEKCT U 3aUILNUTE Pa3BEPHYTHI 00OOCHOBAHHBIN OTBET.
[pu sneKkTponu3e BOJHOTO PacTBOpPA, MEPEUHCICHHBIX HIKE, Ha
WHEPTHBIX DJIEKTPOAAX BBIIEISIOTCS TOIBKO BOJAOPO U KUCIOPO/I.

a. ZnClz;  b.KF; ¢.ZnSO4; d.KClI;

Omanon omeema: Dnekpoaus, 5mo npoyeccuvl, npomexarowue Ha
NEKMPOOAX NPU NPOXOAHCOCHUU NOCMOAHHO20 INEKMPULECKO20 MOKA.
Conb, 06pazosanHas akKMUSHbLIM MEMALIOM, JJIeKMPOOHbII NOMEHYUA
MEMania menvbuLe 1eKmpooHblil NOMEHYUALA 8000po0a uz 800wl ( -
0,76B), nosmomy na kamode soccmanagnugaemcs 6000poo u3 80owvi, Ha
aHOOe OKUCTAEMC S KUCIOPOO U3 800bl, MAK KAK INEeKMPOOHDBLLL

0 o
nomenyuan pmopa ¢, =+2,6B> uem onexkmpoouslil nomenyuan
2

KUCZI0pOOa U3 600bl (0,220,02 =+1,368

IIpasunvuviti omsem: b

OIIK-2.3.1

27.

[IpounTaiite TeKCT, BRIOEPUTE MTPABUIILHBIN OTBET M 3aHILINTE
apryMeHThI, 000CHOBBIBAIOIIHE BBIOOp OTBeTa. [Ipu smekTponmse
BOJTHOTO PAacTBOPA ... HA AJIEKTPOJIaX MPOUCXOAT MPOIIECCHI:
2H,O0+2e=H; +20H", S*-2e=5°

a. Na2SOyg; b. CdSO4;

c.CuS; d. NazS ;

OIIK-1.B.1




e. Na:SO3

Ipasunvuviti omsem d.

Obocnosanue: Conb, 00pa308aHHAS AKMUBHBIM MEMALIOM,
9eKMPOOHBIL NOMEHYUAN MEeMAIA MeHblie NOMEHYUANA 8000p00a U3
600bi( -0,76B), nosmomy na kamooe eoccmanasiusaemcsi 8000poo u3
600vl, Ha anoode oxucnsemcs kuciopoo uz 800vl, max Kax 31eKmpoOHblil

0 o
nomenyuan @., . =-0,48B menviue uem 31eKkmpooOHbIl
S“/S

HomeHyua (0,220,02 =+1,368

28. OIIK-1.B.1

HquHTaﬁTe TEKCT U YCTAHOBUTE IIOCIIEA0BATCIIBHOCTD
PaspAKCHHUA BCIICCTB HA KAaTOAC IPH HNPOXOXKIACHUU ITOCTOSIHHOI'O
SJICKTPHUYCCKOI'0 TOKa I CICAYIOIMUX paCTBOPOB:

a. ximopuaa meau (1),
b.cepHOli KUCITOTHI,
c.xyopuna xenesa (1),
d.cynbdara HuKens,

Ipasunvuviti omsem: a. b. d. c.

29.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABUIIbHBIC BAPUAHTHI OTBETA U OIIK-1.B.1
3aIUIIUTE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. J1JIsT 3alTUTHI
KaJIMHUsI OT KOPPO3UHU BO BIIAXKHOM BO3yXe B Ka4eCTBE KATOAHOTO
MTOKPBITHS MOKHO UCIOJIb30BATh ...

a. Al; b. Mn;

c.Co; d. Cu

Ipasunvuviti omeem: C, d.

Obocnosanue: Kamoouvim nokpvlmuem mMoxcem cayrcums MemaJi,
91eKMPOOHBLL NOMEHYUAT KOMOPO20 Doee 2IeKMPONOIOHNCUMEIbHbLLL
yem 3auuaemblli Memai, CO2NACHO Mabauybl CMaHOapmHbIX
91eKMPOOHBIX NOMEHYUATI08 DOJlee INeKMPONON0AHCUMENbHbIE
nomenyuanel, y memannos: €. Co, d. Cu

30.| [IpounTaiiTe TeKCT M ycTaHOBUTE cooTBeTCTBHE. K Kax 101 mo3unumy, OIIK-1.B.1
JAHHOM B JIEBOM CTOJIOLE, TOA0EPUTE COOTBETCTBYIOLIYIO O3HIIMIO B
npaBoM crosbue. TemnepaTypHblit K0O3((UIIMEHT peakuy paBeH 3 Kak
MU3MEHUTCS CKOPOCTh XUMUYECKOW PeaKkIuu, €CIIU TEMIIEpaTypy

W3MEHUTB:
a. ToBBICHTH Ha 40° 1. 287 pa3?
b.monmsuTe Ha 40° 2.421 pa3
C.OBEICUTH Ha 55° 3. 81pa3t
d.nmosbIcuTs Ha 30° 4.27 pa3t
5. 8lpasz]
NPAGUNLHBIN OMEEN.
a b C d
3 5 2 4

Ilpumeuanue: Cucmema oyeHuBaAHUS MECMOBHIX 3A0AHUIL:

1 mun) 3adanue KOMOUHUPOBAHHO20 MUnA ¢ 6bIOOPOM O0OHO20 BEPHO20 OMEemd U3 Hemvlpex
NPEONLONCEHHBIX U 0OOCHOBAHUEM 6blOOPA CUUMAEMCSL 8EPHbIM, eClU NPAGUILHO YKA3AHA YUPpa U npugeoeHvl
KOHKpemHbvle apeyMeHmovl, UCNoab3yemvle npu evlbope omeema. Ilonnoe cosnadenue ¢ 6EpHbIM OMEEMOM
oyenusaemcs 1 baniom, Hesepuwlii omeem uau e2o omcymemaue — () 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX BAPUAHINOE OMEEema U3 NPEOIONCEHHbIX
U pazeepHymvlM 0OOCHOBAHUEM BbIOOPA CHUMACMCS 6EPHLIM, eClu NPABUIbHO YKA3AHbI YUPPbl U NpueeoeHvl
KOHKDEmHble ap2yMeHmbl, UCNOAb3yeMble Npu 6vloope omeemos. Iloanoe cosnadeHue ¢ GepHbIM OMEemoM
oyenusaemcs 1 bannom, eciu donyueHvl owuodKy uru omgem omcymcemeyem — () 6annos.




3 mun) 3adanue 3aKpLImoz0 Muna Ha YCMAHOGIEHUE COOMEEHICMEUS CHUUMAEMCs BEPHbIM, eCu
VCMAHOBIEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 OOHO20 CMOAOYA BEPHO CONOCMABIEHbL C NOUYUAMU OPY2020
cmonbya). Ilornoe coenadenue ¢ 6epHvbiM omeemom oyenusaemcs 1 6aiiom, HeeepHulll omeem UlU €20
omcymcmeue — () 6ann06

4 mun) 3adanue 3aKpviMo2o Muna HA YCMAHOGIEHUE NOCIe008AMENbHOCU CUUMAEMCsl GEPHbIM, eCi
APABUILHO YKA3AHA 6Csl nOcedosamenvHocmb yugp. [lonnoe cosnadenue ¢ eepuvim omeemom oyenugaemcs 1
bannom, eciu donyujenvl owmudKy uiu omseem omcymemayem — () 6a1108.

5 mun) 3adanue OmKpuLIMO20 MUNA C PA3GEPHYMBIM OMBEMOM CYUMAEMC 6EPHbIM, eClu OmEem
cosnadaem ¢ IMAIOHHLIM RO coOepiicanuio u norHome. IIpasunbhulli omeem 3a 3adanue oyenusaemcsi 6 3 oana,
ecau donyuwjena oona owubdka \ nemounocms \ omeem npasubHbil, HO He noanvlil - 1 6an, ecau donyuero bonee 1
owubru \ omeem Henpasunvrolli \ omeem omcymemeyem — () 6an108.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
00yueHus1, IpeIcTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

1 DHepreTuka XMMHUYECKHUX MPOLIECCOB

1.1 Pacuer TemnoBbIX 3()(HEeKTOB XUMHUUECKUX PEAKLIUIC UCIIOIb30BaHUEM
CTaHJAPTHBIX TEPMOJINHAMHYECKUX (YHKIIUH.

1.2 DneMeHThl XUMUYECKOH TepMOAMHAMUKI

2 Xumuueckasi KHHETHKA

2.1.MexaHu3M XUMHUYECKON peaKiuu

2.2.CKopocTh XMMHUYECKOH peakuuu

2.3.BausiHue KOHLIEHTpaluuu peareHToB. OCHOBHOM 3aKOH KHUHETUKU
2.4 BnausHue TeMiieparypbl. DHEprusl akTUBALlMU MpoIiecca.

2.5. Biiusnue karanuzatopa. [lonstue o katanuze

2.6. XMHUUYECKOE paBHOBECHE.

3 CtpoeHnue aToma
3.1.KBaHTOBO-MeXaHWYECKAsI MOJIEIb CTPOEHHUS aToMa.
4 [Tepuoanueckuit 3akoH. [lepnoAMYHOCTH CBOMCTB XUMUYECKUX AIIEMEHTOB U UX
COEMHEHHIA.
5 Xumnueckas cBsa3b. CTpoeHHE MOJIEKYJ CTPOEHHE TBEPAOTO BEIIECTRA.
6 DJIeMEHThl XUMHUH MOJYIPOBOJHUKOB
7 PactBopBI, TucCTIEpCHBIE CHCTEMBI, CITOCOOBI BRIPAYKEHUS COCTaBa PACTBOPOB.

TepMOI[I/IHaMI/I‘-ICCKI/Ie XapaKTCPUCTHUKHU ITpoLecca O6pa3OBaHI/I${ pacTBOPOB. CUJIIBHBIC U
cia0kIe SJICKTPOJIHUTHI, MOHHBIC PABHOBCCHA B BOAHBIX paCTBOpax, MPOU3BECACHUC

pPacTBOPUMOCTHU
8 DNeKTpOAHBIC TOTEHIHANA . DIIEKTPOABMIKYIIIHE CHUJIIBI.
9 DnexTponus
10 Kopposus metannos
11 DU3NKO-XUMHUYECKUE CBOWCTBA TTOJUMEPOB.
10.4. MeTtoauueckrie  MaTepuaibl,  ONPEACNSIONUE  TPOLEAYPhl  OICHUBAHUS

WHAMKATOPOB, XapaKTEpU3YIOIIUX ATanbl (HOPMHUPOBAHMS KOMIETEHIIMH, CcOAep)KaTcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax ['YAIL, pernameHTHpYHOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTali 00y4aronuxcs
I'VAIL

11. Meroauveckue yKa3aHus g 00y4JalOMUXCs 0 OCBOCHUIO TUCITUTUTHHBI
[lenpto AWCHMILTUHBI SBISETCS — TONyYEHUE CTYJECHTaAaMH HEOOXOAMMBIX 3HAHUM,
YMEHUW W HABBIKOB B 00JIACTH XUMHUHU, YTO TIO3BOJIUT UM YCIEITHO peliaTh TEOPETHUECKUE U




NPaKTUYECKHUE 3a]1a4d B TEXHOJIOTUU TPOHM3BOJICTBA MaTEPUANIOB, JIEMEHTOB, TIPUOOPOB U
CHUCTEM;

OOy4atomiyiecs: TOHKHBI OCBOWTH JTUCIMILIMHY HA YPOBHE, MO3BOJISIONIEM UM MPUMEHUTH
HAaBBIKU B c(hepe ynpaBlieHUs B €IUHOW TPAHCIIOPTHOW CHUCTEME, MOYYUBIIETO MOATOTOBKY
no obpas3oBarenbHOil mporpamme OakanaBpa 23.03.01(01) «TexHOIOrHsT TPAHCIOPTHBIX
MPOIIECCOBY, MO HampaBicHH0 «OpraHu3amus MEepeBO30K M YIPABICHHUE B CIUHOU
TPAHCIOPTHOM CUCTEME)

11.1. MeTtoauueckre yKa3zaHus [ OOYyYarOIIMXCS 10 OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3Hay€HUE JIEKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M SCHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHne COBpEMEHHOW JIEKIMH B
pamMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
(dyHIaMEHTaIBHBIX TpOOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO TIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B ydyeOHOM mporiecce JeKIUsl BBITOJIHAET METOAO0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MIOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JAUCLHUIUIMHAMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUHU, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pa3BuTHEe MNpodecCHOHATBHO-IEIOBBIX  KAauyecTB, JIOOBU K  HOpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 UHTEPECa, HEOOXOAUMOTIO AJIsi CAMOCTOSITENIbHOM padoThI;

— TIOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONMKaiIIne TObL;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACNATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOIO IOHUMAaHHUs BCEX HEOOXOMMBIX TEPMUHOB U IOHATHH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATBCA JIEMOHCTpaluend CIalIoB W
UCMOJIb30BAaHUEM pA3laTOYHOrO MaTepuajna IpH TNPOBEIEHHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

— JIEKIIUU COTJacHO pasnenam (tabmn.3) u temam (Tadi.4).

— Bcerynnenne — wacTth Jekuuu, Leab KOTOPOW - 3aMHTEpecOoBaTb W HACTPOMTH
ayJIMTOPHUIO Ha BOCIIPHUATHE yueOHOro MaTepuana. B ero cocraB BXoAsT: (oOpMyJIMpPOBKA TEMbI
JEKIUU, XapaKTEpUCTHUKA €€ npodeCCHOHATBLHON 3HAYMMOCTH, HOBHU3HBI M CTENEHH
W3YYEHHOCTH, LEIM JIeKUMU; M3JI0KEHHE IUlaHa JIEKIMM, BKIIIOYAIOLIEr0 HAaMMEHOBaHUS
OCHOBHBIX BOIIPOCOB, MOAJEXKAIIUX PACCMOTPEHUI0 HAa  JIEKIWH; XapaKTepUCTHKA
PEKOMEHIyeMOW JIUTepaTypbl, HEOOXOAMMOW ISl OpPraHU3AIMH CAMOCTOSTEIBLHON pPaOOTHI
CTYJIEHTOB; PETPOCIEKIMSI-HAIOMUHAHUE O BOIIPOCAX, PACCMOTPEHHBIX Ha IPOLUION JIEKIHH,
CBA3b MX C HOBBIM MaTepHalioM, YKa3aHHME Ha €ro pojb, MECTO MU 3HAUYEHHE B JAHHOU
JTUCIUIIMHE, a TAK)KE B CUCTEME JAPYTUX HayK.

— OcHOBHas 4acTb - M3JIOKEHHME COJEpXaHHUsS JIEKIUH B CTPOIOM COOTBETCTBUU C
MPEJIOKEHHBIM TUIAHOM. BKIIIOYaeT packpblBalOIMN TEMy JIEKIWH KOHUENTYAJIbHBIA U
(akTHUeCKui MaTepHual, €ro aHaliu3 M OLEHKY, pa3JInYHble CIOCOObI apryMeHTaluu |
JT0KAa3aTeNNbCTBA BBIABUTAEMbIX TEOPETHUECKHUX TOJIOKEHHUH.

— 3akioveHwe - TOJBEIeHHE OOIero wurTora JIEKIWH, o0000IeHne MaTepuana,
(bopMyIMpOBKa BEIBOJOB IO TEME JIEKIMH; OTBETHI HA BOIIPOCHI CTYAECHTOB.




— Jlng Hazpekaniero OCBOEHUs Kypca XMMHUM UCIIOJIb3YIOTCS CIIEUANIbHbIE HATJIsAHbIC
CpEeICTBa, C MOMOIIBI0 KOTOPHIX MOKHO IEpelaBaTh CTyIEHTaM HH(OpPMAIHMIO O BEIIEeCTBaX,
00BEKTaX U cyllecTBe (PU3MYECKMX M XMMHUYECKMX HpeBpalleHui. JleMOHCTpauus OIBITOB,
MOJIENIN KPUCTALUTUYECKUX PEIETOK, TaOIMIbl U TUIAKATHI C YHEPTETHYECKUMH JuarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi ¢ KaTaJn3aTopaMy U 0€3 HUX U T.1.

— OcymiecTBieHne KOHTPOJIS 32 BEJICHHUEM CTYACHTaMM KOHCIIEKTa JIEKLUI; OKa3aHHe
CTyJEHTaM IOMOLIM B BEIEHUHU 3alMCHU JIEKIMHM (AKLEHTUPOBAHUE H3JIOKEHUS MaTepualia
JEKIMH, BBIJECJIEHHE IOJIOCOM, MHTOHALMEH, TeMIIOM peun Haubojee BaxXHOH HHMOpMaIuw,
UCIIOJIb30BAaHUE May3 AJIs 3alUCH TaOJIULI, CXEM)

11.2. Meroauyeckue yKa3aHUs IJIs1 OOYYaIOIIMXCS IO BBITOJHEHHUIO J1AOOPATOPHBIX
pabort

B xope BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromMHCs [OJKEH YIIIyOUTh H
3aKpenuTh 3HAHWS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW 0O0yYaroIerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITU.

Boinonnenue nabopaTopHbIX pabOT 00ydarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpelenseMoil yueOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINX OCHOBHBIX 33/1a4 00y4aroLerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUI U OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILINHBI;

— 3aKpeIuvIeHue, pa3BUTHE U JeTalu3alys TEOPETHMYECKMX 3HAHWMM, MOJTy4YEeHHBIX Ha
JCKIHSIX;

— TOJlyueHHe HOBOW MH(OPMAIUH 110 U3Y4aeMOW AUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
000py10BaHHEM U TPUOOPaMHU.

3ajganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

3ajmaHue UM TpeOOBaHUS K BBHINOJHEHHUIO JIAOOpaTOpPHBIX pabOT NpPUBENEHBI B
METOAMYECKUX YKa3aHUSX:

- Xumus : XUMHAYECKHE PEaKIIUU, BbI3bIBAIOIINE AIIEKTPUUECKHH TOK, 3JIEKTPOTHbIE
MOTEHIMAJIBI U JEKTPOJIBUKYIINE CHITHI : [ DIEKTPOHHBIN pecypc] : METOJMUECKUE yKa3aHHs K
BBINOJIHEHHIO J1abopaTtopHoil pabotsl / C.-Ilerep6. roc. yH-T a3poKOCM. MPUOOPOCTPOEHUS ;
coct.: 1O. C. Hukonaes, T. E. KpsutoBa. - DnextpoHn. TekcroBbie aad. - CII0. : U3n-Bo I'YAII,
2015.-19c.

- Xumus. TermnoBoit 3¢ ekt (3HTANbMUA) XUMUUYECKON peakluu : [ DIeKTpOHHBIN
pecypc] : MeToanYecKkHe yKa3aHus K BBIIOJIHEHUIO 1abopaTtopHoil pabotsl / C.-Iletep0. roc. yH-
T a’pokocM. npubdopoctpoenus ; coct.: T. E. Kpbinosa. - DnekTpoH. TekcToBble AaH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

Crpykrypa 1 dhopMma oTdera 0 1adbopaTopHoOil pabore
1. [{enb paboTHLI.

2. JlaGopaTopHoe o0opyoBaHue.
3. Onucanne SKCIIEPUMEHTA.
4, O6paboTka pe3yabTaToB

TpeboBanust K 0pOPMIIEHHIO OTYETA O JIAOOPATOPHOU paboTe
TUTyIBHBIN JINCT OTYETA JOJDKEH COOTBETCTBOBATH MIA0JIOHY, IPHBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch
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OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
['OCT 7.32-2017. TpeOGoBaHus NpHUBENEHBI B CEKTOpe HOpMATUBHON nokymeHTanmu [YAII
https://quap.ru/regdocs/docs/uch

[Ipu dopmHupoBaHMM CTIMCKAa MCTOYHUKOB CTYJCHTAM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl odopMieHHs CIHCKa HCTOYHUKOB
IPUBENICHBI B CEKTOpe HOpMaTuBHOU nokymenTtarmu ['Y ATl https://quap.ru/regdocs/docs/uch

1. BeimonHeHBl HEOOXOANMBIE PACUETHI.

2. [TocTpoens! rpaduyeckre 3aBUCUMOCTH OT 3a/IaHHBIX [TAPAMETPOB.
3 CraenaHbl BBIBOJIBL.

4. Bbrlos1HEHBI KOHTPOJIbHBIE 33aHKsI Ha TEMY J1a00paTOpHOI paObOThI

11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXOXKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOSITEIBHON PabOThI, O0YJAIONIUIICS BBIMOIHAET PadoOTy MO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HernocpeiCTBEHHOIo
YYaCTHA.

B npouecce BbINOJHEHHUsSI CaMOCTOSTENbHONW paboThl, y oOydaromerocst GopMHpyeTcs
1iesIecoo0pa3Hoe IIaHNPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJIAET UM Pa3BUBATh YMEHUS
U HaBbIKM B YCBOCHMM U CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOEcreyrBaeT BBICOKHM
YPOBEHb YCHEBAa€MOCTH B TNepuojJ OOydYeHHs, IOMOTaeT IIOJYYUTh HABBIKH TTOBBIIICHHS
npo¢eCCHOHATIBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CAMOCTOSITENIBHYIO — paboTy
00yyaroImuxcs sBISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepuall o AUCLUIUINHE.

— METOAMYECKHE yKa3aHHs 110 BBIIOJHEHUIO KOHTPOJBHBIX padoT (s 00ydarouuxcs
no 3ao4yHoil ¢opme oOyuenus). CcblUlka Ha MaTepualibl HEOOXOAMMBIE [yl BBITOJHEHMS
KOHTPOJILHOHM paboThI: MaTepHaibl MPEIOCTABICHBI B IMYHOM KaOHUHETe

B Xozme BBINOJIHEHHS CaMOCTOSTENbHOM  paboThl  OOy4yaromIMHCS  BBIMOJIHSET
KOHTPOJIbHYIO paloTy, 3a/laHusl HAXOMATCS B Y4eOHO-METOJAWYECKOM MOCOOWH, BBIJIOKECHHBIC
B JIMYHOM KaOMHeTe y 00y4arouero no 3aouHoi gpopme. Obmast xumusi: yueOHO-MeTOA.1mocodue
/ T.E. KppuoBa . —CI16.:T'VAII, 2016-98c. ( ¢ KOHTPOIBHBIMHU 3aJaHUSIMH )

11.4. MeTtoaudyeckue YKa3zaHuAa IJid 06yqa101u14xc;1 o IMpPOXOXKIACHUIK TCKYLICTO
KOHTPOJIA YCIICBACMOCTHU.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH IpeaycMaTpUBaeT KOHTPOJb KadyecTBa 3HAHUIA
00yJaroIMXcs, OCYIIECTBISIEMOr0 B T€UYEHHE CEMEeCTpa C IENbI0 OICHUBAHUS XOJa OCBOCHHUS
JUCLUTUIMHBL.

B teueHne cemecTpsrl CTyEHTHI:

-BBIIIOJIHAIOT ~ KOHTPOJIbHYIO paboTy, B pe3yjbTaTe NPOBEpPKE, KOHTPOJbHas pabora
JOJDKHA OBITh 3a4TEHA 10 aTTEeCTAIlHH

- 3alUIIAIOT JabopaTOopHbIE pabOTHI

- BBINIOJIHSAIOT 3a/IaHUS Ha TeMy J1JabopaTopHON paboThI

I[J'ISI TCKYIICTO KOHTPOJIA YCIICBACMOCTU HCITOJIB3YIOTCA TECThI, IPUBCICHHLIC B Ta6J'II/II_IC
18

11.5. Mertoauueckue YKa3zaHus I O6yanOH_[I/IXC$I Mo MpPOXOKACHUIO HpOMe)KYTO‘lHOﬁ
aTTeCTaluu.

HpOMe)KYTO'-IHaSI arTTecTanusa 06yqa}01m/1xcs[ Hpe}IYCManI/IBaeT OLCHUBAHUC
MPOMEKYTOUYHBIX U OKOHYATEIbHBIX PE3yIbTaTOB OOyUeHHUs Mo AucuuriuinHe. OHa BKJIIOYAeT B
ceod:
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— muddepeHIMpoBaHHBIA 3a4eT — 23TO (opMa OIEHKH 3HAHWH, TIOTYyYEHHBIX
00y4JaromuMCcs IPU U3yUYEHUU JUCIUILIMHBL, TOCEIICHUH JIEKIMI, BBINOJIHEHUN Ja00paTOPHBIX
paboT, KOJUIOKBUYMOB, OTBETa TEOPETUUECKOI0 MaTepuasa Ha 3a4€Te C OLICHKOW «OTIUYHO»,
«XOPOILIOY», «YIOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHLHOY.

B TeueHue cemecTpa CTylneHTy HeoOXxomaumo cnath He MeHee 50% mabopaTopHBIX padoT,
MPEIOCTABUTh OTYET MO KOHTPOJILHOU paboTe, BHIMOIHUTH TECTUPOBaHUs B cpene LMS He Hibke
OIICHKHU 'yIOBJICTBOPUTENHHO". B Cilydae HEBBIMOTHEHUH BBINICU3IIOKEHHOTO, CTYACHT, MPH
YCHEIIHOM TPOXOXKJIECHUN TMPOMEKYTOYHON aTrrectauu B ¢opme aud.3auera, HE MOXKET
MOJYYHUTh aTTECTALIMOHHYIO OIIEHKY BBIIIE "Xopouio".

Cucrema OLIEHOK IPU MPOBEACHUHN TEKYLIErO0 KOHTPOJISI U IPOMEXKYTOUHON aTTECTALUU
OCYILECTBIISIETCS. B COOTBETCTBUU C PYKOBOJASIIUM JOKyMeHTOM opranuzamuu PJIO I'VAIL
CMK 3.76 «IlonoxxeHue o TEKyIIEM KOHTPOJE YCIIEBAEMOCTH M MPOMEXKYTOUYHOM aTTECTALIMU
CTYJIEHTOB ¥ AaCIHPAHTOB, OOYyYarOMMXCsA IO OOpa3oBaTENbHBIM MPOTPAMMaM BBICIIETO
obpazoBanus B ['YAID» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.
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JIuct BHECEHUsI U3MEHEHUH B pabouylo MporpaMMy JUCHUTUIUHBL

JlaTa BHECEHUS
H3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
W3MCHCHHS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
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