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1.NMEPEYEHD IIVTAHUPYEMBIX PE3YJBbBTATOB OBYUEHMUA 11O
AUNCHUIIJIMHE, COOTHECEHHBIX C HIJIAHUPYEMbIMH
PE3YJIbBTATAMHU OCBOEHMHMSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

1.1. Lenpr0o OCBOEHUS IUCHUIUIMHBI «XHUMHSD» SIBISIETCS MNpUOOpETEeHUE
CTYJE€HTaMH OOIEXUMUYECKUX 3HAHUN U HABBIKOB M0 ONMHMCAHHUIO U XapaKTEPUCTHKE
XUMHUYECKUX IPOLECCOB U SIBJICHUM.

1.2. 3ydyeHne AUCUUIUIMHBI «XHUMHUS» CIIOCOOCTBYET PELICHUIO CIEIYIOIINUX
3aJa4 po(ecCrOHAIbHOMN 1eATENbHOCTH:

-U3y4YECHHUE OCHOBHBIX IIOJIOKEHUN XUMUYECKOU TEOPHH;

-[I0JIy4Y€HNE OOIIMX MPEJCTABICHUN O COACPKAHUU U METOJAX XUMHUYECKOU
HayKH, €€ MECT€ B COBPEMEHHOM CHUCTEME E€CTECTBEHHBIX HAyK W NPAKTUYECKOU
3HaYUMOCTH JJI1 COBPEMEHHOI'0 O0ILECTBA.

1.3. Ilpouecc wu3ydeHHs AUCHUIUIMHBI HalpaBieH Ha (opMupoBaHUE
CJIEAYIOIINX KOMIICTCHIIUM:

Oowenpogeccuonanvnoie (OIIK)

Koo
Haumenosanue u (unu) onucanue KomMnemeHyuu
Komnemenyuu

CIIOCOOHOCTBIO MMPUMEHSTH CUCTEMY (PYHIaMEHTaIbHbBIX 3HAHUM
(MaTeMaTHUYECKUX, ECTECTBEHHOHAYUHbBIX, HHKEHEPHBIX U
HPKOHOMHUYECKHUX) JIJIs ACHTHUPUKAIMH, HOPMYITUPOBAHUS U
OIIK-3 pelIeHus] TEXHUYECKUX U TEXHOJOTUYECKHUX MPo0sIeM B 00JacTu
TE€XHOJIOTMHU, OPTaHU3aLUH, IUIAHUPOBAHUSA U YIIPABJICHUS
TEXHUYECKOU U KOMMEPUYECKOMN IKCIUTyaTalluer TPAaHCIIOPTHBIX
CHUCTEM

CHOCOOHOCTBIO PUMEHSAThH B IPAKTHUUECKOH 1€ATEIbHOCTH
OIIK-4 IIPUHIUIIB PALIMOHAIIBHOTO UCIIOIBb30BaHUs IIPUPOIHBIX PECYPCOB U
3alIUTHl OKPYXKAIOIIEH CPEIbl

1.4.B pe3yabpTare OCBOCHUS AUCIUILINHBI 00yYaIOIMUICs JOJIKEH:
HNmerts npeacrasiieHue:

- 0 €IMHOM CUCTEME €CTECTBEHHOHAYUYHBIX 3HAHHUM, OCHOBAX COBPEMEHHOTO
€CTECTBO3HAHMS U €CTECTBEHHOHAYYHOU KapTUHE MHUPA;

- 0 MMPAKTHYECKON 3HAYMMOCTH TEOPETHUYECKHUX pa3pabOTOK B 00IaCTH
XUMHUUYECKUX HAyK, UX HEOOXOAUMOCTH ISl pa3BUTHSI COBPEMEHHOT'O OOIIECTBA U
o0OecrieueHusl HAy4YHOTO U TEXHUYECKOTro Mporpecca,;

- 0 COBPEMEHHOM TEOpUHU CTPOCHUU MATEPUH;

00 OCHOBHBIX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUUCCKUX PEAKITHH.

3HaThb:
- 001IME TOHATHS U 3aKOHBI XUMHH;




- KBAHTOBO-MEXAHUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA,

- COBPEMEHHYIO MHTEpIIpETAIMIO Iepuoanyeckoro 3akona [[.11. Menpaeneena;

- IPUHUMIIUAIIBHBIE OCHOBBI TEPMOJIMHAMUYECKOTO M KHHETUYECKOTO TTOJAX0/IOB K

OTNMCAHUIO 3aKOHOMEPHOCTEMN MPOTEKAHUSI XUMUYECKUX PEAKIINIMA;

- COJIepKaHE COBPEMEHHOUM TEOpUU PACTBOPOB;

- TEOPHUIO OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX MPOIECCOB;

- TEOPETUYECKUE OCHOBBI U MYyTH MPAKTUYECKOTO UCIOIB30BAHUS AICKTPOXUMUMU;

- 00IIMe CBOWMCTBA METAJIJIOB, HEMETAIIOB, OMHAPHBIX XUMUYECKUX COCTUHEHHUMN.
YMmers:

- XapaKTepHU30BaTh CTPOCHHUE aTOMa XUMHUYECKOTO JIEMEHTA B paMKax KBaHTOBO-

MEXaHUYECKOM MOJICIIH;

- IPOTHO3UPOBATH CBOWCTBA AJIEMEHTOB, a TaKXKe (POPMBI U CBOMCTBA COCTUHEHUIN

AJIEMEHTOB Ha OCHOBAHMHM TOJIOKEHUS 3JIEMEHTA B Iiepuoanueckon cucreme /1. M.

Menneneena;

- 1aBaTh OMMCAHKUE MPUPOJIE U XaPAKTEPY XUMHUECKOHN CBSI3U MEXKy aTOMaMU U

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB U MATEPUAJIOB HA OCHOBAaHWU COOTHOIIICHUS

COCTaB - CBOMCTBA;

- IPOU3BOJAUTH TEPMOJIMHAMUYECCKUE U KHHETUYECKUE PACUEThl U UHTEPIIPETUPOBATH

MOJTYYEHHBIC PE3YIIbTATHI;

- COCTaBJISATh YPABHEHUS] XUMUYECKUX PEAKIIUN Pa3IMUHbIX TUIIOB,;

- OMKUCHIBATh MPOIIECCHI, JIEKAIME B OCHOBE pab0OThl XUMHUYECKUX UCTOYHUKOB TOKA,

rajJbBaHUYECKOIO MPOU3BOACTBA, AHTUKOPPO3ZUOHHOU 00pabOTKU MaTepUalioB.
Baagers, MeTogammu:

- CTEXUOMETPUYECKUX PACUETOB;

- KBAHTOBOM MEXaHUKHU;

- TEPMOJMHAMUYECKOT0 M KHHETUYECKOT0 aHaIM3a XUMUYECKUX MPOIIECCOB;

- 9JIEKTPOHHOTO OaJiaHca.

2. MECTO JUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMDBI

Jucuumnianaa « XUMHS» OTHOCUTCS K 0a30Boi yacTu 0y1oka bl.

JucrummHa 6a3upyeTcs Ha MIKOJIHPHOM Kypce XUMUH.

OcBoeHHEe NMCHMIUIMHBI HEOOXOIUMO KakK MPEAIICCTBYIONMIECE I H3yYCHHS
CHEIUATBHBIX TUCIUILINH (pa3/ieiibl, CBI3aHHBIC C MPOTHO3MPOBAHUEM U OITMCAHUEM
CBOMCTBa BEIIECTB M MaTEpHaIOB, CONPOTHUBICHHEM MAaTEpHUAJIOB, KOPPO3ZHMOHHOM
3aIUTON, BOJIOMIOATOTOBKOM U JIp.).



3. OBBEM JUCHUIIJIMHBI B BAYETHBIX EITUHUIIAX
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e =
E = ?é < Py
2 E ~ g 18 |= = 5 =
No H e e 8 a O ~ i [} = ) é g Lg =~ =
0 AMMEHOBAHUE MOJLYJISt M TEMBI | 2 ; s E |8 gg e S =|2 |2 gl &
/1 y4eOHOM AUCLUTLIMHBI 5 5 8| 2|2 EE §58|2 8|z 8 %
S E F| & |E EaZe el Es|ad & -
HQY — =5 ¥ 80 S o oz &0 B &
> O S NS 9 S o o <~ 0
e 5 == 2 2 5| &
1 2 3 4 5 6 7 8 9 10
1 Moayasb 1. OcHoBHbBIE 100028 | 0.5 | 0.5 9
MOHATHSA U 3aKOHBLI XUMHH
9 Tema 1.1. Beegenne. OcHOBHBIE 6017 | 05 55
IIOHATUS
3 Tema 1.2.Crexnomerpuueckue 4/0.11 0.5 35
pacyeTsl.
M 2.
4 onyie 2. Crpoertie 16/0,44 | 1 |05 14,5
BellecTBa
5 Tema 2.1. Ctpoenue aroma 40011 | 05 35 3&11[.
Tewma 2.2. Tlepuoauyeckas 3a
6 CUCTEMA XUMHUYECKUX 8/0,22 | 05]0,5 7 ZH.
anemenToB .M. Meneneena
7 Tema 2.3. Xumudueckas CBs3b 4/0,11 4 3a3)1.
Moayas 3. O6mme
8 3aKoHoMepHocTH nporexkanus | 10/0,28 | 0,5 1 8,5
XHMHUYECKHX MPOILECCOB
9 Tema 3.1. OCHOBBI XUMHUYECKOMN 5014 | 05 45 3an.
TePMOTUHAMUKHU 4
10 Tema 3.2. XuMuueckast 5/0.14 1 4 3an.
KHUHETHKA U PaBHOBECHE 5
11 | MoayJas 4. PacTBopbl 16/0,44 | 0,5 1 |145
12 Tema 4.1. OOmue cBoiicTBa 8022 | 05 75 3an.
pacTBOpoB 6
13 Tewma 4.2. PacTBOpHI 8/0,22 1 2
3JEKTPOJIUTOB
14 Moayas 5. OkucJnTeabHO- 200056 | 05| 05 | 1 18
BOCCTAHOBHMTEJIbHbIE PeaKIIUN
15 Tema 5.1. OcHOBHBIEC TOHATHS U 4011 | 05 35
TEPMHUHOJIOTHUS




Tema 5.2 IIporno3upoBanue

16 | O CTHTEIRHO” ) 810,22 05|05 7
BOCCTAaHOBUTEJIBHBIX CBOHCTB
BelIeCTBa

17 Tema 5.3. MeTo1 371€KTPOHHOTO 8/0.22 05| 75 3an.
Oaytanca 7

1g | Moayak 6. Octionel 20/0,56 | 0,5 1| 185
IJIEKTPOXHUMHUH
Tema 6.1. DnexTpoiHbIE 3a

19 | noreHumanbl. XUMHUUECKHE 4/0,11 | 0,5 3,5 8I[.
WCTOYHUKH TOKA

20 Tema 6.2. DneKTpOXUMHUYECKAS 8/0.22 05 7 3az.
KOppO3HsI METAJUIOB 9

91 Tema 6.3. DnexTposn3 8/0.22 05| 8 3an.

10

99 Mogayas 7. O61mme cBoiicTBa 16/0.44 | 05 | 05 15
MEeTAJIOB U HEMETAJLIIOB

93 Tewma 7.1. O6mue cBolicTBa 8022 |05 75
METaJUIOB

24 Tewma 7.2. O6mue cBoiicTBa 8/0.22 05 75
HEMETAJIJIOB
Hroro 108/3 4 2 | 4| 98 1 IK3

4. COAEP/KAHUE YUEBHOH JAUCHUITINHBI
Moayab 1. OcHOBHbIE MOHATHS U 3aKOHBI XuMuH (10 yacoB)
Tema 1.1. BBenenue. OcHOBHBIE MOHSTHSA (6 YaCOB)
XuMHUSIT KakK pas3fen €eCTEeCTBO3HAHUA — HaykKa O BEHIeCTBaX M HX

npeBpaiieHusix. MecTo XMMHUM B CHCTEME ecTecTBO3HaHus. llepcrniekTuBHBIC
HaIpaBJICHUS Pa3BUTHSI XUMHUUYECKON HAYKH.

BemectBo, mpeBpamieHue BemecTBa. ArperaTHoe€  COCTOSHUE. ATOMHO-
MOJIEKYJIIpHOE Y4eHHE. ATOM, MoJieKysla, (popmylbHas eauHuIa. XUMUYECKUN
AJeMEHT. ATOMHAasT W MOJIEKYyJIApHas macchl. lIpocTble W CIOKHBIE BEIIECTBA.
Enununna konnuectna BellecTBa — MoJib. [loctossHHas ABoraapo. MonsipHas macca.

Buowt yueonwvix 3anamuii:

Jlekuus: OCHOBHBIC TTOHATHS ¥ 3aKOHBI XUMUH 0,5 gaca

Tema 1.2. CtexuoMerpudeckue pacdersl (4 yaca)

Xumuyeckue ypaBHeHUs. CTEXHMOMETpUUECKUE 3aKOHBI. BBIXOJ MpOAyKTa peakiuu.
[IpoMbIlLIEHHAs] CTEXUOMETPHUSL.
Buowt yueonwvix 3anamuii:



[Ipaktnueckoe 3ansaTHe: CTEXHOMETPUYECKUE PACUETHI 0,5 yaca

Mopyas 2. Ctpoenue BemectBa (16 yacos)
Tema 2.1. Ctpoenue aToma (4 qaca)

JIBe hopmbI cylliecTBOBaHUSI MATEPHUU: BEIIECTBO U noje. Mozenu aroma.

MarepuaiibHble YaCTHUILIBI, BXOASIINE B COCTAB aTOMa: JIEKTPOHBI, IPOTOHBI U
HelTpoHbl. Pa3mepsl sapa. [lnotHoCTs simepHoro BemiectBa. Cy0aTOMHBIE YaCTUIIBI —
HYKJIOHBI. I30TONBI. ATOMHBIE HOMEpPA U MACCOBBIE YHCIIA.

KBaHTOBO-M€XaHMueckass  MoAenb  aroMa.  KBaHTOBaHHWE  DHEPIUM.
KopmyckynsapHo-BoiaHOBOHM nyanu3M. BomHoBas QyHKuus. DJIeKTpOHHAS OpOUTAb.
KBaHTOBBIE uHMclia. DHEpreTUdyeckrue ypoBHM U mnoAaypoBHU. [lpunmmn I[laymm.
VYpasuenue llpeaunrepa.

KBanToBsie stueliku. [IpaBmino Xynna. CiapeHHbIE U HECTTAPEHHBIE 3JIEKTPOHBI.
CriHOBas TEOPUS BaJICHTHOCTH.

DJEKTPOHHBIE U 3JIEKTPOHHO-Tpapuueckue (Gopmysbl aTOMOB.

Buowt yueonwvix 3anamuii:

Jlexums: Ctpoenue atoma 0.5 gac

Tema 2.2. Ilepuoauyeckasi cucteMa xumuueckux 3j1eMeHToB .. MenaesieeBa

(8 gacos)

[Tepuonuueckuit 3axkon [[.U. MenneneeBa. CoBpemeHHas ¢GopMyJIUpOBKa.
[Tonstue nepuonuynoctu. Tabnuua xumuyeckux snemeHToB .M. MenneneeBa kak
rpaduueckoe BbIpaXKeHUE MEPUOANUECKOro 3akoHa. CTpykTypa TaOauubl (IepUobl,
rpynnel, noarpynnsl). [lepuoanueckas cucteMa 3JEMEHTOB B CBETE COBPEMEHHOMU
TeOpuu CcTpoeHus aroMa. CBsA3b MEXAy IOJIOKEHHEM »JJIEMEHTa B TaOauue Hu
AJIEKTPOHHOM KOH(pUTYpaIlUei ero aTOMOB.

Makpockonuyeckue M MHKPOCKONIMYECKME  CBOWCTBA  DJIEMEHTOB.
Meranmnuyeckue W HEMETAJUIMYECKHME CBOMCTBA. OJHEPrusi HMOHMU3ALNH, DHEPTUsd
CPOJZICTBA K AJEKTPOHY. DINEKTPOOTPHULIATENBHOCTh. ATOMHBIE U HOHHBIE PAJINYCHI.

@opMBI U CBOMCTBA COCAUHEHUHN 3J€MEHTOB. OKCHUAbI, OCHOBAHUS KHUCJIOTHI,
cosid. 1IpOorHo3 KHCIOTHO-OCHOBHBIX M OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
COEIMHEHHH 3JIEMEHTOB Ha OCHOBE UX MOJIOXKEHHS B TaOJIHIIE.

Buowt yueonwvix 3anamuii:

Jlexums: [lepunoanueckas cucteMa XUMHYECKUX 0,5 gaca



sanemenToB [[. 1. Menaeneena
[Ipaktuueckoe 3anstue: Ilepuoandeckas cucTeMa XUMUYECKUX 0,5 gaca
anemeHToB [l. 1. MenpaeneeBa

Tema 2.3. Xumu4eckasi cBsi3b (4 Jyaca)

[TonsiTne xmmuuecko cBA3U. OCHOBHBIE XAPAKTEPUCTUKH CBS3U
(oHepruss um mymHa). OCHOBHBIE THIIBI XMMHYECKOW CBSI3M: MOHHAs, KOBAJIECHTHAas,
MeTtainyeckasi. CBOMCTBa HOHHOMW CBSI3M (HEHANPaBJIEHHOCTh U HEHACHIIIEHHOCTB).
Mexanu3M 00pa3oBaHUsi MOHHOW CBSI3H.
KBaHTOBO-MEXaHMUECKAS UHTEPIIpETALUS MEXaHHU3Ma oOpa3oBaHuUs
KOBAJICHTHOM CBA3U

Meton BanentHbix cBszed (BC). Mexanusmbl 00pa3oBaHMsI KOBaJIEHTHOM
CBsI3U (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). OO0OIIECTBICHHE AIEKTPOHHBIX Map.
IIepekpsiBanne AO. DeKTpOHHBIE CXEMBI MOJIEKYJ. CBOMCTBA KOBAJIEHTHOM CBS3H
(HachIIIaEMOCTh, HAIPABIEHHOCTb, MOJSIPHOCTH). O- U TI- cBs3u. KpaTHble CBS3H.
I'eomerpuueckass popma Monekyn. ['mOpuauzanms opOutaneit (sp-, Sp2-, Sp3-).
JIMIIOJIBHBIE MOMEHTBI CBA3EH U MOJIEKYI.

OCHOBHBIE  MOJOXEHHS METOAAa MOJIEKYJSIpHbIX  opOutanedn  (MO).
CeazpiBarommie u paspeixipirome MO. KpaTHOCTB CBSI3M € TOYKH 3pEHHsI METOJA
MO. DHepreTuyeckue 1uarpaMmpl.

Mertannnueckast cBsi3b. MOJIEKYJISIpHOE U HEMOJIEKYJIIPHOE CTPOECHHE
BELIECTB. 3OHHAs TEOpHsl CTPOEHUS TBEpAbIX Ted. MexXMOoIeKyIsIpHbIe
B3auMozencTeusa. Tunmbl  B3aumopeuncteuil. Ilpupoma  BomoponHOM — CBS3WL
Kpucrannuueckas pemierka ¥ ee TUMbl. MaeanbHble W peanbHbIE KPHUCTALJIBL
3aBUCUMOCTh (DU3UYECKUX CBOMCTB OT BUA XMMHYECKOM CBSA3U MEXKIY YaCTUIIAMH B

KpHUCTaJIax.

MoayJsb 3. O61iue 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX MPOIECCOB
(10 gacon)
Tema 3.1. OcHOBBI XUMHYECKOH TEPMOAUHAMUKH (5 4acoB)

IIpenmer XUMHMUYECKOW TEPMOAMHAMHUKHU. BHYTpEHHss JHEprus, TeEIuiora,
pabota. [lepBoe Havano TepMOIUHAMHUKHU. DHTANbNUA. 3aKoH ['ecca u ciencTue U3
Hero. TepMonMHAMUYECKHE pacyeThl. OJK30- W OSHIAOTEPMUYECKHE PEAKIIMH.

Outponusi. CBoOoHAs 3HEeprust [ nO0ca, e€ u3MeHeHne — ABMKYIAsl CHUJIa PEAKIIHH.



HampaBineHHOCTh  XMUMHUYECKMX  MOPOLECCOB. TE€PMOAMHAMUYECKUH  KPUTECPUM
PaBHOBECHSL.
Buowt yueonwvix 3anamuii:

Jlexms: OCHOBBI XUMHUYECKOU TEPMOIUHAMUKHI 0.5 gaca

Tema 3.2. XumMu4yeckasi KHHeTHKA U paBHOBecHe (5 4acoB)

['omoreHHble M reTeporeHHble cUcTeMbl. CKOPOCTh TOMOTEHHBIX PEaKIUU.
@akTOophl, BIUAIOIIME HAa CKOPOCTh PEAKLIHH. 3aBUCHUMOCTh CKOPOCTH PEAKIUUA OT
KOHIICHTPAI[UU PEAarupyromux BEUIECTB. 3aKOH JCHCTBYIOIIMX MacC, KUHETUYECKUE
ypaBHeHHs. KOHCTaHTa CKOpPOCTM peakuuu. YacTHbIE MOPANKHA IO PEarupyrommum
BELIECTBAM W OOIIMU TOPSAJIOK peakiuh. 3aBUCUMOCTh CKOPOCTH TOMOTEHHBIX
peakuuii oT Temriepatypsl. [IpaBuno Baut-T'opda. Sueprust akruBanuu. YpaBHeHHE
Appenunyca.

CKOpOCTh TE€TEPOreHHOM pEeakluH. ['OMOTreHHBIM U TETEPOTrCHHBIN KaTalu3.
Lemnnbie peakiuu. OOpaTumbie peakinuu. KuHETHUECKUW KpUTEpUl paBHOBECHS.
Hanpasnenne cmemenus paBHoBecuda. [lpununun Jle Illatense. KoucranTa

PpaBHOBCCHAL. XUMHYECKHE PaBHOBCCH:A B ICTCPOICHHBIX CUCTCMAX.

Buowt yueonwvix 3anamuii:

JlabopaTtopHas pabota:  XuMHUYECKas KUHETUKA U PAaBHOBECHE 1 gac

Mopyab 4. PacTtBopsbi (16 yacoB)
Tema 4.1. O61me cBOMCTBA PACTBOPOB (8 4acoB)

OO1ue MOHATUS U TEPMUHOJIOTHSI COBPEMEHHOM Teopuu pacTBOpoB. PacTBopbl
KaK JaHucHepCcHble cucTteMbl. DU3NKO-XMMHUYECKAs Npupoaa pacTBOpoB. [lowaTus
pactBopuMocTH. HachllieHHbIE, HEHACBIILIEHHBIE U IIEPECHIIEHHBIE PACTBOPHI.

CrocoObl BBIpaKEHUS COJAEpPAHUS PACTBOPEHHOI'O BEIIECTBA B PACTBOpE.
MomnbHas nons. MossipHasi KOHIEHTpaLKS.

Buowt yueonwvix 3anamuii:

Jlextus: OOG1ue cBoWCcTBa PaCTBOPOB 0,5 yaca

Tema 4.2. PacTBOpPBI DJ1EKTPOJIUTOB (8 4acoB)

Knaccudukanus pacTBOpOB MO XapaKTepy B3aMMOJIEUCTBHS PacTBOPEHHOIO
BELIECTBA U PACTBOPUTENS. DIEKTpoiIUTHYECKas auccounanus. CUibHbIE U Clla0ble
anekTponuThl. CTENneHb W KOHCTAaHTAa JAuccolManuu. PaBHOBecuss B pacTBOpax
cl1abbIX 3NIEKTPOJUTOB. OCOOEHHOCTH 3JEKTPOIMTUYECKON HUCCOLMALUU BOBIL.
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HNonHoe mpowusBeaeHre, BOJAOPOAHBIN NOKa3arenb. [IoHATHE O KMCIOTHO-OCHOBHBIX
MHIMKAaTOpax. MOHHO-MOJIEKy/sipHble  ypaBHeHudA. IIpaBuna  cocTaBi€HUA.
HamnpaBnenue npoTekanus peakiiuii *OHHOro 0OMeHa.
Buowvl yueonwvix 3anamuii:
JlabopaTtopHas pabora: PacTBophI 351€KTpOIUTOB 1 gac

Moayab 5. OkucauTeIbHO-BOCCTAHOBUTEIbHBIE peakuuu (20 yacoB)
Tema 5.1. OcHOBHbIE NOHATHS U TePMUHOJIOTHUs (4 yaca)

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC peaxiuu. Oxucnurenu u
BoccTaHoBUTENU. [Ipoueccsl okuciaeHus U BoccTaHOBIEHHs. CTeneHb OKHCICHMS.
DNeKTpOHHbIE YPaBHEHUS.

Buowt yueonwvix 3anamuii:

Jlekuus: OKuCIUTENBbHO-BOCCTAaHOBUTENBHBIC peakuun (0,5 gaca

Tema 5.2. I[IporHo3upoBaHie OKHCJIUTEILHO-BOCCTAHOBUTEIbLHBIX CBOHCTB
BelecTBa (8 4acoB)
CBs3b MEXK/ly OKUCIUTEIbHBIMU (BOCCTAHOBUTEILHBIMU) CBOMCTBAMM BEIIECTB
MU CTENEHSIMHU OKHUCJICHHS aTOMOB. ATOM B BBICHICH, HU3IIEH U MPOMEKYTOYHOM
CTEIIEHU OKHUCICHHS. THUNUYHBIE OKUCIUTEIA U BOCCTAHOBUTENU. OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHAS JBOMCTBEHHOCTD.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstTue [IporHo3upoBaHUE OKUCIUTENBHO- 0,5 waca
BOCCTAHOBUTEJBHBIX CBOMCTB BELIECTB
JlabopaTtopHas pabora:  OKHCIMTEIbHO-BOCCTAaHOBUTENbHbBIE peakuun 0,5 yaca

Tema 5.3. MeToa 3j1eKTPOHHOTO Oasianca (8 Jacon)

[TpuHIUTIEI METOMA DIIEKTPOHHOTO OajaHca. PaccTaHOBKA CTEXHOMETPUUYECKHUX
kod(pPUIIMEHTOB B CcXeMe peakiuu. BBIBOA  ypaBHCHHS  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHOU peakiuu. [locmenoBaTebHOCTh pacCTaHOBKH KOA(G(OUIIMEHTOB
METOJ/IOM 3JIEKTPOHHOTO OanaHca.

Buowt yueonwvix 3anamuii:

JlabopaTtopHas pabora:  OKHCIHTEIbHO-BOCCTAaHOBUTENbHBIC peakiiuu 0,5 yaca

Moayasb 6. OcHoBbI j1ekTpoXumMuu (20 4acon)

Tema 6.1. JnekTpoaAHbIE NOTEHINAIbI. XHUMHUYeCKHEe HCTOYHUKH TOKA (4 yaca)
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Pa3nuunasg npupoaa 3JI€KTpONPOBOJHOCTH BewecTB. [IpoBogHMKH mepBOro u
BTOPOr0 poja. OJNEKTPOHHAass M MOHHAs (DJIEKTPOJMUTUYECKAS]) MPOBOAUMOCTD.
DNEKTPOXMMHUYECKUE W HOHHO-METAJUIMYECKHE DJIEKTPOIbl. [ 'ampBaHMYECKHE
AIIEMEHTHI U aKKyMYJISITOpbl. KOHIIEHTpAallMOHHBIE TaJIbBAHUYECKHUE DIIEMEHTHI.

Buowt yueonwvix 3anamuii:

Jlexuus: OCHOBBI JIEKTPOXUMUH 0,5 gaca

Tema 6.2. DiekTpoxumMHuYecKkass KOPPO3Usi METALIOB (8 4acoB)

Kopposus u ee Buapl. Knaccudukaiuss KOppo3uu METauIOB MO MEXaHU3MY
MPOTEKaHUS KOPPO3MOHHBIX TMPOLECCOB. XHUMHUYECKas U IIIEKTPOXUMHUYECKas
KOppo3us. DNEKTPOKOppo3usi. KOHTaKkTHas KOppO3Hsi METAIIIOB.

AHOJIHBIE W KATOJHBIE TPOILECCHl MPU DICKTPOXUMUUECKON KOPPO3UH.
3aBUCHUMOCTh CKOPOCTH KOPpPO3UM OT MPHUPOJLI METAIOB M  XapakTepa
KOPPO3UOHHOM CPE/IBL.

[TpuHIMNHATBEHBIE METO/ABI 3aIUTH METAJJIOB OT KOPPO3UHU.

Buowt yueonwvix 3anamuii:

JlaGoparopHas paboTa:  DJIEKTPOXUMHYECKAS] KOPPO3US METAILIIOB 0,5 gaca

Tema 6.3. daexkTposu3 (8 yacon)

OJIEKTPOJIM3  KaK  COBOKYIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

DJIEKTPOJIN3 PACIUIABOB. DJEKTPOJIU3 BOJHBIX PACTBOPOB. YUacTHE BOJBI B
ANEKTPOAHBIX TMpoleccax. Peakuuu, MpoTeKarolne Ha HWHEPTHBIX M aKTHUBHBIX
AIEKTPOIAX MPH IIEKTPOIU3E paCTBOPOB. 3aKkoHbI Dapaies.

DNEeKTPOJIUTUYECKOE TOJlydeHHe M paduHUpOBaHUE MeTaioB. (OCHOBBI
raJlbBAHMYECKUX METOJ0B HAHECEHHS] METAJUTMYECKUX MTOKPBITUH.

Buowt yueonwvix 3anamuii:

JlaboparopHas pabota:  DJIEKTPOJIU3 0,5 yaca

Moayasb 7. O01me cBOHCTBA METAJI0OB U HeMeTaJLJI0B (16 JacoB)
Tema 7.1. O0mue cBoiicTBAa MeTAJJIOB (8 4acoB)

[TonmoxeHne METauiOB B MEPUOJMYECKOM CHUCTEME XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menpaeneena.

dusnyeckrne CBOMCTBA METAIOB. Kpuctaiutoxumuss MeTamuioB. XHUMHAYECKUE
CBOWCTBAa  MeETaUIOB. Mertajulbl  KaKk  BOCCTAHOBUTENHM.  Mertauibl  Kak
KOMILIEKCOOOpa3oBaTeau. Peakiuu MeTauioB ¢ MPOCTHIMHM BellecTBaMH. Peakuuu

12



METAJJIOB C BOJOW, BOJAHBIMM pPACTBOpPAMM IIEJIOYEH M KHCIOTaMH. Peaxkuns
METaJUIOB ¢ BOAHBIMH PACTBOPAMM COJIEH.
Mertanmnueckue cruiaBbl. TUIBI OMHAPHBIX COETMHEHU MeTaioB. KucioTHo-

OCHOBHBIC CBOMCTBAa OKCHJIOB M THAPOKCHIOB METaNIOB. MeTamibl —Kak
KoMITIIeKcooOpazoBarenu. Metayiel B mipupoje. CrnocoObl MOMydeHUS U OYUCTKU

METaJIJIOB (METaJLTyprus).

Buowvl yueonwvix 3anamuii:

Jlekuus: OO01me cBOMCTBA METAILIIOB 0,5 gaca

Tema 7.2. O61Me cBOMCTBA HEMETAJLIIOB (8 YacoB)

Hemerammer B mEpUOAMYECKOM  CUCTEME  XHMHUYECKUX  DJIEMEHTOB
JI.1. Menpaeneena.

Hemerammuueckne cBorctBa. OKUCTUTENbHAs AKTUBHOCTH HEMETAJJIOB.
XUMHUYECKHE CBOMCTBA BaskHEeNIMX coeaquHennid [IVA — VIIA rpynn nepuoandeckoi
CUCTEMBI.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: OOIIME CBOMCTBA HEMETAIIOB 0,5 yaca

5. HEPEYEHb MATEPUAJIOB YYEBHO-METOJIUYECKOI'O
OBECIHEYEHUS JJ151 CAMOCTOSATEJBHOM PABOThHI
OBYYAIOIIUXCH ITO TUCHUTIJIMHE

5.1. TeMmbl KOHTPOJILHOI PadOTHI

Moayab AMCHUTIHHBI HaunMmenoBaHnue Tem Homep
3aga4um
Monyns 2. Ctpoenue atoma 1
Mopyms 2. [lepnognueckas cucrema 2
anemenToB /.M. MeHaeneeBa
Mopyms 2. XuMudeckas CBsI3b U CTpOeHHE | 3
MOJIEKY
Mopyns 3. XUMHYECKAs] TEPMOJMHAMUKA 4
Mopynsb 3 Xumnueckast KHHETHKA U 5
paBHOBECHE
Monyns 4 PactBopsl. CiocoObl 6
BBIpAKEHUS COZIEP KaHUs
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BCIICCTBA B paCTBOpPEC

Monyns 5 OxuciurensHo- 7
BOCCTAaHOBUTEJBHBIE PEAKIIUU

Monyns 6 DJIeKTPOJIHBIE TTOTEHITUAIIBI U 8
XUMHWYECKHE UCTOYHUKH TOKa

Monynb 6 Koppo3sus metamioB u cnoco6sr | 9
3aIlUTHI OT HEe

Monyns 6 DAeKTpoan3 10

5.2. TemaTuka KypcoBoii padoThl

KypcoBas paboTa yueOHBIM MJIaHOM HE MPETyCMOTPEHA

5.3. llepedyeHp MeTOANYECKUX PEKOMEHAALMI

No
HanmenoBanue
n/o
1 MGTOI[I/ILIGCKI/IC PCKOMCHIAANMWHU 110 BBIIIOJIHCHUIO Ha60paTOpHBIX pa60T
2 MGTOI[I/ILIGCKI/IC PCKOMCHIAAKWHU 110 BBIIIOJIHCHUIO KOHTpOJIBHOI;'I pa6OTBI

5.4. IlepevyeHb BONPOCOB AJIsl MOATOTOBKH K 3K3aMeHY
1. CKOJIbKO MPOTOHOB U HEUTPOHOB COAEPIKUT SIAPO aTOMA AJIEMEHTA?

2. ATOMBI KaKHMX 3JIEMEHTOB UMEIOT Ha BHEIITHEM YPOBHE 3JIEKTPOHHYIO
KOH(Urypanuo?

3. KakoBa makcuMasnbpHasi EMKOCTb IIOYPOBHS?

4. Kakas nocneoBaTesIbHOCTh PACTION0KEHHS OpOUTANIEN COOTBETCTBYET MOPSIAKY
3aIl0JIHEHUS UX dJIEKTPOHAMU?

5. Kakue KBaHTOBBIE YHMCIIA ITOJTHOCTBIO XapaKTEPU3YIOT SHEPTHIO 3JIEKTPOHA?
AIIEKTPOHHYIO OpOUTAITH?

6. Kakas anextponHo-rpaduueckas Gopmyina cCOOTBETCTBYET npaBuity ['yHna?

7. Ckonbko (s, p, d unu f,) opOutaneit umeercs Ha ........ (HOMEp) SHEPreTUYECKOM
YpOBHE?

8. Kakas snextponHo-Tpaduueckas GopMmyina COOTBETCTBYET 3HAUEHUIO CIIMHOBOMN
BAJICHTHOCTH, PABHOM. ....... ?

9. CKOJBbKO BaJICHTHBIX JJICKTPOHOB Yy aTOMa, 3JEKTPOHHas (opmysia KOTOPOTo
UMEET BUJ........ ?

10. Kakue 3HaueHus KBAaHTOBBIX YMCEN N U { XapaKTEPU3YIOT BAJICHTHBIE 3JIEKTPOHBI
aToma...?
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11. KakoBa snektponHast hopmysa atoma?

12. Kakoii u3 3J1IEeMEHTOB OTHOCUTCS K.......(S, p, d unu f) cemelicTBy?

13. ATOMBI KaKoro 3jeMeHTa... (HoMep) Meprojia UMEIOT... S (p WK d) AJIEKTPOHOB Ha
(HOMED) ypOBHE?

14. B kakux mepuone, Tpymme W MOATPYNIE HAXOIUTCS AJIEMEHT, JJICKTPOHHAs

15. Kakoii U3 31eMEHTOB UMEET HauOOJIbIINI (HAMMEHBIINI) aTOMHBIN paguyc?

16. Kakoii U3 371€eMEHTOB UMEET HauOOJbIIYIO (HAUMEHBIIYI0) SHEPTUIO HOHU3AINN?
HHEPTHUIO CPOJICTBA K AJIEKTPOHY ? 3IEKTPOOTPUIIATENHHOCTD?

17. Kakoii u3 351eMeHTOB 00pa3yeT OKCHUJ cocTaBa... (Hanpumep, 3205)? ruipokcul
cocrtaBa... (Hanpumep, I(OH)3)? kucnoty cocrasa ... (Hanpumep, H304)?

18. Kakoe n3 ocHOBaHUH sABIISIETCS Hanboiee (HauMEeHee) CUITbHBIM?

19. ¥V kakoro u3 31eMEHTOB HanboJjiee (HauMeHee) BhIPaKEHbl METAJIMYECKUE
(HeMeTamIM4eckue) cBoiicTra’?

20. Kakol Tin XMMUYECKOM CBSI3U UMEETCA B MOJIEKYJIE...?

21. C kakuM 3JIeMEHTOM... (Ha3BaHHE dJIEMEHTa) 0Opa3yeT Hambojiee (HauMEHee)
HOJIIPHYIO XUMUYECKYIO CBA3b?

22. B KakOM U3 COeIMHEHUI XUMUUecKas CBsI3b HauboJsee (HauMeHee) rnosisipHa?

23. B kakoil U3 MOJEKyJl1 UMeeTCs OpAMHapHas (JIBOWHas, TPOilHas) KOBAJEHTHAas
CBA3b?

24. Bo CKOJBKO pa3 YBENWYUTCS (WJIM YMEHBIIUTCS) CKOPOCTh PpEaKIUU Mpu
3aJITaHHOM HM3MEHEHUH TEMIIEPaTyphI?

25. Ha cKOJBKO TpaaycoB HYXHO TOBBICUTH (TIOHU3UTH) TEMIIEPATypy, YTOOBI
YBEJIMYUTH(YMEHBIINTD) CKOPOCTh PEaKLUMU B ... pa3, €CIM ee TeMIepaTypHbIN
K03 PUIMEHT paBeH...?

26. Yemy paBeH TeMnepaTypHbIid KOd(PPHUITUEHT peaKInuu, €Clii IPU MOHWKEHUN
(MOBBILIEHUN) TEMIIEPATYPHI HA ...... €€ CKOPOCTh YMEHBIIWIIACH (YBEJIMUNIIACH) B
pas?

27. Kak MOHO (TIOBBILIEHUEM WJIM MIOHWKEHUEM TEMIIEPATYpPhl, OBBIIIEHUEM WA
MOHWKEHUEM JIaBJICHUS, TOBBIIIEHUEM WA MOHWKEHUEM KOHILICHTPAIIMU BEILIECTB,
YYacTBYIOIIMX B PEAKIIMKM) CMECTUTh PAaBHOBECHE BIPABO (BJIEBO) B CUCTEME: ...
(ypaBuenue peakuuu, 3HaKk AH)?

28. YkaxxuTte KpaTKyr0 HOHHYIO (GOpMY ISl MOJIEKYJISIPHOTO YPaBHEHUSI.

29. YkaxuTe MOJIEKYJIAPHYIO (hOpMY UIsl KPATKOTO HOHHOTO YPaBHEHHUS.

30. C kakuM BemiecTBOM Oynaer (uiu He OyAeT) B3auMOJICHCTBOBATH JIaHHOE
BEIIECTBO?

(cxema peaknun). YKaxute KodDPUITMEHTHI IPU OKUCIIUTENIC U BOCCTAHOBUTEIIE.
32. Kakue nporuecchl TPOUCXOJAT B FAIbBAHUYECKOM 3JIEMEHTE ... (IpUBEICHA
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NIEKTPOXUMHUYECKAS cXeMa)?

33. B KkakoMm TraJbBaHMYECKOM 3JIEMEHTE IPOUCXOJUT Ipouecc (MPUBEAECHO
3JIEKTPOHHOE YpaBHEHUE)?

34. Kakoil MeTasu1 MO>KHO (HEJb35) OJIYYUTh 3JIEKTPOIU3OM BOJHBIX PaCTBOPOB €TI0
COEJIMHEHUI?

35. Ilpu 3nekTposn3e BOJHOIO PacCTBOpA KAKOM COJIM HA AJEKTPOJAX BBIICIAIOTCS:
yKa3aHbl MPOIYKTHI JIEKTPOIIH3a)?

36. Kakoil MeTamin MOXHO HMCHOJIb30BaTh B KayeCTBE MPOTEKTOpA (WM aHOJIHOTO
HOKPBITHS, UM KATOJHOTO MOKPBITUS) [T 3aIlIUTHI METAIA ... OT KOPPO3UH B .....
cpene?

37. Kakas yacTuua sIBJIsS€TCS IPOAYKTOM aHOJHOTO (MJIM KaTOAHOIO) Ipouecca Mnpu

KOPpPO3UU METAJUIOB ... U ... B ... cpefie?

6. ®OHJI OLIEHOYHBIX CPEJACTB JJISI IPOBEJAEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOIMXCS MO
JTUCLMUITJIMHE
(DOHI[ OLICHOYHBIX CpCI[CTB JJIA HpOBCI[CHI/IH HpOMC)KYTO‘-IHOfI aTrrecTalnun

06yan01uch;1 10 AJUCHUIITIMHC II0 PCIICHHUIO Ka(bezprl O(l)OpMJIeH OTACJIbHBIM
IMPUIIO0KCHHUCM K pa6oqep”1 ImporpamMme.

7. MNEPEYEHb OCHOBHOM U TONMOJHUTEJLHON YYEBHOU

JUTEPATYPBI, HEOBXO/JUMOM J1JIs1 OCBOEHUS JUCIHHUITIUHBI
OcHoBHas JuTeparypa:

1. Yuxun E.B. Xumus [OnexTpoHHblil pecypc]: yueOHoe nocooue/ Ynkun E.B.—
DJIEKTPOH. TEKCTOBBIE AaHHblE.— ToMck: TOMCKHMI TOCyAapCTBEHHBI YHUBEPCUTET
CHUCTEM YTPABIICHUS U paauodekTpoHuku, Db Konrent, 2012.— 170 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/13873.html.

2. CparoBckas JI.b. CoBpemeHHass XuMus [DIEKTPOHHBIM pecypc]: ydeOHOe
nocobue/ CparoBckas JI.Lb.— DOnekTpoH. TeKCTOBbIE naHHbIe.— M.: YudeOHO-
METOJIMYCCKHUI IEHTP 10 00pa30BaHUIO HA KEJIE3HOIOPOKHOM TpaHcmopTe, 2013.—
252 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/16145.html.

3. KopampuykoBa O.B. Xumms [DneKTpoHHBIM pecypc]: ydeOHOe mocooue/
KoBansuykoBa O.B., EropoBa O.A.— OIEKTpOH. TEKCTOBbIE JaHHble.— M.:
Poccuiickuit yauBepcuteT apyxk0bl HapoaoB, 2011.— 156 c.— Pexwum nocryma:
http://www.iprbookshop.ru/11429.html.

JlomosiHUTeILHAS JIUTEpaTypa:

1. HoBocenbHOB A.A. KoHcnekT jiekuuii nmo Xxumuu. Yacte 2 [DIEeKTpOHHBIN
pecypc]: yuebHoe mocobue/ HoBocenbHOB A.A., MscoenoB E.M.— DnekTpoH.
TEKCTOBBIE JaHHble.— M.: MOCKOBCKHI TIOCYIapCTBEHHBIM CTPOUTEIbHBIN
YHUBEPCUTET, 9bC ACB, 2010— 64 c¢—  Pexum  pgocryna:
http://www.iprbookshop.ru/16382.html.

2. OCHOBHBIE MOHATHS U 3aKOHBI XUMHUU [DJIEKTPOHHBIA pecypc|: METOAMYECKUE
yKazaHusi/ — OJEKTPOH. TEKCTOBble JnaHHble.— lBaHoBo: lIBaHOBCKWMIA
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rOCYJapCTBEHHBIM apXUTEKTYPHO-CTpOUTENbHBINM yHUBEepcuteT, ObC ACB, 2008.—
40 ¢.— Pexxum gocryma: http://www.iprbookshop.ru/17743.html.

3. IlaBnoB A.M. M30paHHble TJIaBbl Kypca XUMHUHU [DJIEKTPOHHBIA pecypc]:
yueOHoe nocobue/ [laBnoB A.M.— DnexTpoH. TekctoBble naHHbie.— CII0.: Cankrt-
[leTepOyprckuii  TOCyIapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIA  YHUBEPCUTET,
OBC ACB, 2011.— 99 ¢.— Pexum nocrymna: http://www.iprbookshop.ru/18998.html.

4. Xumus [DJEKTPOHHBIM pecypc]|: METOIWYECKHE YKa3aHUS K BBIMOJHEHUIO
7abopaTopHBIX paboT/ — DJEKTPOH. TEKCTOBBIC MaHHbIe.— VBaHOBO: MBaHOBCKMIA
rOCYJapCTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuteT, ObC ACB, 2007.—
36 c.— Pexxum mocryma: http://www.iprbookshop.ru/17759.html.

IIporpammHoe obecnieueHue

1. TIIIIT MS Office 2016

2. TexcroBbii pegakrop biiokHOT

3. bpaysepsi IE, Google Chrome, Mozilla Firefox

8. IEPEYEHD PECYPCOB HHOPOPMALIMOHHO —
TEJEKOMMYHUKALIMOHHOWM CETHA "UHTEPHET", HEOBXOIUMBIX
JUISI OCBOEHMS TUCIATIIMHBI

1.2Onexktponnas uHpopmaoHHo-oOpa3zoBarensHas cpega AHO BO "C3TV"
(OUOC C3TY) [DnekrponHbId pecypc]. - Pexxum mocryma: http://edu.nwotu.ru/

2.0nektponHas ombmmoreka AHO BO "C3TVY" [DOmekTpoHHBIH pecypc]. -
Pesxxum noctyna: http://lib.nwotu.ru:8087/jirbis2/

3.9nexkTponHo-0mOmmoTeunas cucteMa IPRbooks [DnextponHbIil pecypce]. -
Pexxum nocryna: http://www.iprbookshop.ru/

4 Indopmanmonnas cuctema "EauHOe OKHO gocTyma K 00pa3oBaTelbHBIM
pecypcam" [DnekTpoHHBI pecypc]. - Pexxum moctyma: http://window.edu.ru/

5.MHpopMaliMoOHHasE CUCTEMBI IOCTYIA K 3JIEKTPOHHBIM KaTajaoraM OuOIMOTEeK
chepol obOpazoBanusa u Hayku (MC DKBCOH) [DnexktpoHHblii pecypc]. - Pexum
nocryma: http://www.vlibrary.ru/

9. METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO JTNCHUIIJIMHBI

[IpenogaBanne  IUCUUIUIMHBI — NpEeAyCMaTpUBaeT  cieayromue  (Gopmbl
OpraHu3alMu y4yeOHOro mporecca: JeKIUH, MPaKTUYECKHE 3aHATHSA, J1a00paTOpHBIE
3aHATHUS, KOHTPOJIbHYIO paboTy, CAMOCTOATEIbHYIO PabOTy CTY/IEHTa, KOHCYJIbTALlUH.

9.1. ITpu uzyvyeHnuu teM U3 moaynieu 1-6 cryaeHTam HEOOXOAMMO MOBTOPUTH
JICKIIMOHHBIN y4eOHbIN MaTepuai, U3y4YuTh PEKOMEHIOBAHHYIO JINTEPATYPy, a TaKxKe
y4eOHbIN MaTepHall, HAaXOSUIUICS B YKa3aHHBIX MH(GOPMALIMOHHBIX pecypcax.

Ha 3aBepmaromiem »dTame M3y4eHHs] KaXXIOTO MOIYJsl HEOOXOJIMMO,
BOCIIOJIB30BABIIUCh  NPEAJIOKEHHBIMA ~ BOMPOCAMHM IS CAMOKOHTPOJISI |
TPEHUPOBOYHBIMH TECTAMH, PA3MELIEHHBIMU B 3JEKTPOHHOW HMHPOPMALMOHHOM
obOpazoBatensHolt cpene (DMOC), npoBepuTh KadyeCTBO YCBOEHUS Y4e€OHOIO
MaTepuara.
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B ciyuae 3aTpyaHEHUsI B OTBETaX Ha MOCTaBJIEHHBIE BONPOCHI PEKOMEHYETCS
HOBTOPUTH y4€OHBIN MaTepHall.

9.2. Tlocne n3y4eHus KaxJJ0ro MOAYIsl JUCUUIUIUHBI HEOOXOJUMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOI'O TECTA 10 JAHHOMY MOJYIIIO C LEJIbK0 OLICHUBAHUS 3HAaHUU U
HOJTy4eHUs OAIIJIOB.

9.3. Ilpu u3yuenun monyna 2 «CTpoeHUE aTOMa M CBOMCTBA 3JIEMEHTOB)
BBINIOJHUTh 3aJaHusl 1-5 KOHTPOJIBHOM pabOThl, pPyKOBOJACTBYSICh METOAMYECKUMHU
PEKOMEHJALUSIMH T10 €€ BBINOJIHEHUIO.

[Tpu u3yuenum monynst 4 «PacTBOpBD» BBINONHUTH 3aJlaHUE 6 KOHTPOJIHHOU
paboThl, pyKOBOJACTBYSACh METOJUYECKUMH PEKOMEHJALMSMH I10 €€ BBIIOJIHEHUIO.

IIpn wu3ydyeHun moxayns S5 «OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUM
BBIIIOJIHUTh 33JaHUE€ 7 KOHTPOJIBHOM padOThl, PYKOBOJCTBYSCh METOAUYECKUMHU
PEKOMEHJALUSIMU T10 €€ BBINOJIHEHUIO.

[Ipu wuzydenun ™oxaynsa 6 «DIEKTPOJHBIE NOTEHUHUANBl M 3JIEKTPOIH3»
BBINIOJIHUTD 33/1aHUs 7 U 8 KOHTPOJIBHOM pabOThI, pyKOBOJCTBYSICh METOANUYECKUMU
PEKOMEHIALUSMH I10 €€ BBIIIOJIHEHUIO

9.4. Tlo 3aBeplICHUIO U3Y4YEHHUS] YYEOHOH AMCLUIUIMHBI B CEMECTPE CTYIEHT
00s13aH MPOUTH MPOMEXKYTOUHYIO aTTecTaluio. Buja mpoMeKyToOuHON aTTecTaluu
onpenensercss pabounM ydeOHbIM MmiIaHoM. PopMa MPOBENEHUS MPOMEKYTOUHON
aTTeCTalUH — KOMITBIOTEPHOE TECTUPOBAHUE C UCITIOJIb30BAaHUEM
aBTOMATU3WPOBAHHOW CHCTEMBI TECTUPOBaHUsA 3HaHUU cTyaeHToB B DNOC.

9.5. K mpoMexyTo4HO# aTTecTaly JOMYCKAIOTCA CTYJAEHTHI, BBHIMOJHUBIINE
TpeOoBaHMs paboyero yueOHOro IjaHa.

9.6. OcoO0eHHOCTH OCBOEHHSl JUCHHUILIMHBI JISI MHBAJHIOB H JHI[ C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI

OO6yuenue oOydYaromuxcs ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMH 370POBbS MPU
HEOOXOJUMOCTH, MO JIMYHOMY 3asBJICHUIO, OCYILECTBISETCS HAa  OCHOBE
aJlalITUPOBAHHOM pabouell MporpaMMbl C UCHOJIb30BAaHUEM CHEIHAIbHBIX METO/I0B
oOyueHus: U AUIAKTUYECKUX MaTepuajioB, COCTABIEHHBIX C YYETOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO Pa3BUTHSA, HHIWBUIYAJIbHBIX BO3MOXHOCTEH M COCTOSHUS
3JI0POBbsI TAKWUX 00yUaromuxcs (00y4aromnierocs).

10. TEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT' UM,
NCITOJIB3YEMBIX ITPU OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O
MPOLECCA IO JUCHUITJINHE

[Ipu ocymecTBieHUH 00pa30BaTENBHOTO TMpollecca MO  TUCIUIUINHE
UCTIONB3YIOTCS ClIeAyomre HHOPMAITMOHHBIE TEXHOJIOTHH:

1. Internet — rexHosoruu:

WWW (anrn. World Wide Web — Bcemupnas Ilaytuna) — TexHomorus
paboThI B CETH C TUTIEPTEKCTAMU;

FTP (anrn. File Transfer Protocol — mportokon mnepemaun ¢aiinoB) —
TEXHOJIOTHS TepeIavr 1Mo ceTH (aiIoB MPOU3BOILHOTO hopMaTa;

IRC (anrn. Internet Relay Chat — moodepenHsbiii pa3roBop B C€TH, 4aT) —
TEXHOJIOTUSI BEJEHUS TEPErOBOPOB B pPEAIbHOM MacIiTade BpPEMEHH, Iaromias
BO3MOXKHOCTh Pa3roBapuBaTh C JPYTUMU JIOABMU TIO CETH B PEXKUME MPSIMOTO

18



JMasora;

ICQ (anrn. I seek you — s unry Tebsi, MOXHO 3amucaTh TpeMs YyKa3aHHBIMU
OykBaMH) — TEXHOJIOTHSI BEICHMSI TIEPErOBOPOB OJUH HA OJAWH B CHHXPOHHOM
pexume.

2. HMucrtanuuonHoe oOydeHue c¢ wucnosnb3zoBanueM OMOC Ha mnatdopme
Moodle.

3. TexHosorus MyJIbTUMEINA B PEKUME TUAIIOra.

4. TexHonorus HEKOHTAKTHOIO  HMH(POPMAIMOHHOTO  B3aWMOJEHUCTBUS
(BUpTyabHBIC KAOWHETHI, JTAOOPATOPHH).

5. T'umeprtekcroBas TEXHOJOIUs (3JIEKTPOHHBIE YYEOHUKH, CIPABOYHHUKH,
CJIOBapH, SHIIUKIIONEIUN) U T. 1.

11. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3HI,
HEOBXOJUMOM JJI51 OCYIECTBJEHUS OBPA3OBATEJBHOI'O
IMPOIIECCA IO YYEBHOU JUCIUIIJIVHE

1. bubanoreka.

3. CripaBOYHO-TIPaBOBast CHCTEMa KOHCYJIBTAHT ILIIOC.

4. DnextpoHHas HHGOPMAIMOHHO-00pa3oBaTeIbHas Cpe/la YHUBEPCHUTETA.
5. JlokanbHas ceTh ¢ BBIXOJOM B HHTEPHET.

12. BAJLJIBHO-PEUTUHIOBASI CACTEMA OIIEHKHW 3HAHUI
@opMHUPOBaHUE OLICHKU TEKYILETO KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHON
aTTECTalluM MO UTOraM OCBOEHHUS NUCIUIUIMHBI OCYLIECTBIISIETCSL C UCIIOJIb30BAaHUEM
OAIITbHO-PEUTUHTOBON OIIEHKU PAaOOTHI CTY/ICHTA.

Bup y4yeOHoii padoThl, 32 KOTOPYIO CTABATCH 0AJLJIbI Baunbl

VYyactue B online 3aHATUSIX, TPOCMOTP BUIEO JECKIUI 0-5

KonTposbHbIii TECT K MOAYIIO |

KoHTpoJIbHBIN TECT K MOAYJTIO 2

KoHTposbHBIN TECT K MOAYJTIO 3

KoHTponbHbI TECT K MOAYIIIO 4

KoHTponbHBIN TECT K MOAYIIIO 5

KoHTposIbHBIN TECT K MOAYJIO 6

KoHTponbHBIN TECT K MOAYJITO 7

JlaGopaTtopnast pabora 1

JlaGopatopHas paboTa 2

JlaGopatopHas pabota 3

OO0 0|0 0|00 oo o
I
WWWWW A WWW MW

JlaGopaTtopHas pabota 4

KonrtponbHas padora 0-30
W TOTOBBII KOHTPOJIBHBIN TECT 0-30
BCEI'O 0-100
BOHYCBbI (6amibl, koTOpbie MOT'YT OBITH 100aBieHbI 10 100) Basbl
- 32 aKTUBHOCTb 0-10
- 3a y9acTHe B OJIUMIINA/IE (B 3aBUCHMOCTH OT 3aHSITOTO MECTA) 0-50
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- 3a yuactue B HUPC (B 3aBHCHMOCTH OT paOOTHhI)

- 32 opopMIIeHHE 3as8BOK Ha MOJIE3HBIE METO/IbI (PALITIPEJIOKEHHS ) 0-50
BanapHast mKkajaa oleHKH
Ouenka (3K3aMeH) Bbamasl
OTJINYHO 86 —100
XOPOIIIO 69 — 85
yIIOBJICTBOPUTEIHHO 51 -68
HEYJIOBJIIETBOPUTEILHO MmeHee 51
OueHka o KOHTPOJILHOM padoTe
Onenka KomanuectBo OaimioB
OTJINYHO 27 - 30
XOpOIIIO 23-26
YIOBJIETBOPUTEILHO 18 - 22
HEYJIOBJIETBOPUTEIBHO MmeHee 18
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®OH/I
OLIEHOYHBIX CPEJCTB

IIpuaoxenne

K paboueii mporpamme
JUCIHATUTHHBL « X UMUSD
JUTS. HATIPABJICHUS TIOATOTOBKHU

23.03.01. — TexHONOTHS TPAHCTIOPTHBIX MPOIIECCOB

1. Tlepeuyennb GpopmMupyeMbIX KOMIIETEHIHI

Oowenpogpeccuonanvusie (OIIK)

Koo
Haumenoeanue u (unu) onucanue KomMnemeHyuu
KomnemeHnyuu
CIIOCOOHOCTBIO MPUMEHATh CUCTEMY (yHIAMEHTAJIbHBIX 3HAHUMN
(MaTeMaTu4ecKuX, ECTECTBEHHOHAYYHBIX, MHKEHEPHBIX U SKOHOMHUYECKHUX )
OITK-3 U1 UAeHTHPUKALUU, GOPMYIUPOBAHUS U PELICHUS TEXHUUYECKUX U
i TEXHOJIOTUYECKUX IIP0o0JieM B 001aCTH TEXHOIOTUH, OpraHU3aluy,
IUTAHUPOBAHMS U YIIPABICHUS TEXHUYECKOIN U KOMMEPUECKOM IKCIUTyaTauei
TPAHCIIOPTHBIX CUCTEM
CIOCOOHOCTBIO MPUMEHSATh B IPAKTUUECKOM JeSITeTbHOCTH MPUHIUIIBI
OIIK-4 PaLMOHAIIBHOTO UCIIOJIb30BAHKS IIPUPOJHBIX PECYPCOB U 3aILUTHI
OKpY’Karolien cpebl
2. HacnopTt (poHAa OLIEHOYHBIX CPE/ICTB
Ne Kountposnpyemsbie moayan Kon HaumenoBanue
n/n (TeMbI) AUCHMILINHBI KOHTPOJIMPYEMOH | OLICHOYHOI0 CPeACTBA
KOMIIeTeHIIUH
(WM ee 4acTu)
1 Monyinb 1. OcHOBHBIE IOHSTHS OK-1, OIIK-2 KonTponssslii Tect |
Y 3aKOHbI XUMUU
2 Monyns 2. CTpoeHue BelecTBa OK-1, OIIK-2 Kontponbnslii TecT 2
3 Mogyns 3. Obmue OK-1, OIIK-2 Kontponbublii TecT 3
3aKOHOMEPHOCTH NMPOTEKaHUS JlaGopatopHnas pabora 1
XUMUYECKHUX PeaKni
4 Monyis 4. PacTBOpbI OK-1, OIIK-2 KonTponsnslii TecT 4
JlabopartopHnast paboTta 2
5 Monyib 5. OKHCIUTENBHO- OK-1, OIIK-2 KoHnTpomnsHslii TECT 5
BOCCTAaHOBUTEJIbHBIC PEAKITUU Jlabopartopnast pabora 3
6 Monyinb 6. OcHOBBI OK-1, OIIK-2 KoHnTpoabHslii TECT 6
AIIEKTPOXUMHUU JlaboparopHnas pabota 4
7 Mogyns 7. O0miue cBoicTBa OK-1, OIIK-2 Kontponbubiii TeCT 7
METAJIJIOB U HEMETAIIJIOB
8 Monymu 1-7 OK-1, OIIK-2 KonTponbHas pabora;
WTOroBbIil KOHTPOJIBHBIN
TECT
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3. [loka3aTe/iu M KPUTEPUH OlleHHBAHUS KOMIIETEHIIUIA M0 dTanaM (popMupoBaHUA

ITokazarenu
Drarnbl Kputepun onieHuBaHUA pe3yIbTaTOB O0yUCHHS
ocBocrns | ACCTHKEHHA
KOMIICTEHIIH 3a/1aHHOTO YPOBHS
u OCBOCHHA 1 2 3 4 5

KOMITETCHITHH
3Harnb He 3Haer 3HaeT o0mme 3HaeT o0mme 3HaeT o0mme
(OIIK-3,0I1K-4): 3Ha | HETBEp | MOHATHUSA U TTOHSTHS 1 TTOHSTHS W 3aKOHBI
o01Tre MOHATHS 1 eT hi(e) 3aKOHBI XUMUHU 3aKOHBI XUMUH; | XHUMHH; KBAHTOBO-
3aKOHBI XHMHH; o0mue | KBaHTOBO- KBaHTOBO- MEXaHUIECKYIO
KBaHTOBO- MOHITH | MEXaHUYECKYIO MEXaHUYECKYIO0 | TEOPHUIO CTPOCHHUS
MEXaHUYECKYIO U TEOPUIO CTPOCHUSL | TEOPHUIO BEIIECTBA;
TEOPHUIO CTPOCHUS 3aKOHBI | BEILECTBA; CTPOCHUS COBPEMEHHYIO
BEIIECTBA; XUMHUH | COBPEMEHHYIO BEILECTBA,; MHTEPIIPETALHIO
COBPEMEHHYIO HMHTEPIPETAIIIO COBPEMEHHYIO NEePUOANUECKOTO
HMHTEPIPETALIIO MEePUOINYECKOr0 | MHTEpHpeTaluio | 3akoHa MeHeneesa;
TIEPUOTUIECKOTO 3akona JI.11. MIEPUOTNIECKOT | TPUHITUITAATEHBIC
3akona J[.1. MenneneeBa o 3akoHa J[.1. OCHOBBI
MeHnpeneesa; MpUHIUIAATEHEIE | MeHzeneeBa; TEPMOINHAMHICCKOT
MIPUHITUITHATEHEIC OCHOBBI MPUHIUIHATGH | O U KHHETHYECKOTO
OCHOBBI TEPMOJAWHAMHYEC | BIE OCHOBEI MTOIX0JIOB K
TEPMOJANHAMHYECKOT KOTO U TEpPMOJWHAMHYC | OTIHCAHHIO
0 ¥ KHHETUYECKOTO KMHETUYECKOTO CKOTO U 3aKOHOMEPHOCTEMN
MOJIXOJIOB K MOJIXOJIOB K KHUHETUYECKOTO | TPOTEKaHUs

Tepmbiit OTICaHUIO } OTICaHUIO _ | moaxozoB K XUMHYECKHX

yram 3aKOHOMEPHOCTEH 3aKOHOMEPHOCTEH | OMUCAHUIO peakuuit;

MPO-TeKaHUS MPOTEKaAHUS 3aKOHOMEPHOCT | COJep)KaHue
XUMHUYECKUX XUMUYECKUX el mpoTeKaHus COBpPEMEHHOM
peaKImii; peaKImii; XUMHUYECKHX TEOPHUH PACTBOPOB;
coliepKaHne peaxIHii; TEOPHIO
COBPEMCHHOW TCOPHU coJiepKaHue OKHUCIIUTEIHHO-
PacTBOpPOB; TEOPHIO COBpPEMCHHOM BOCCTaHOBH-
OKHCJIUTEIHHO- TEOpHUH TEJBHBIX TIPOLIECCOB;
BOCCTaHOBUTEIHHBIX pacTBOpOB; TEOPETUUECKUE
MIPOILIECCOB; TEOPHUI0 OKHUC- OCHOBBI M Ty TH
TEOPETUIECKUE JUTENHHO- MIPAKTUUECKOTO
OCHOBBI U ITyTH BOCCTAHOBUTEND | MCIIOIBb30BAHHUS
MPAKTUYECKOTO HBIX TIPOIIECCOB; | DIIEKTPOXUMUH;
WCTIOJIb30BAHUS TeopeTuveckue | olIIre CBOHCTBA
JIEKTPOXHMUH; OCHOBBI M ITyTH | METAaJIIOB,
o01ue cBoWCcTBa MPAKTHIECKOTO | HEMETAaJIOB,
METaJIJIOB, WCTIOJNB30BaHUS | OMHAPHBIX
HEMETAJIJIOB, AIEKTPOXUMUHU XUMHUYECKHX
OMHAPHBIX COEIUHEHUH
XUMHUYECKUX
COEJIMHEHUH.
Ymernb He | Ymeer | Ywmeer Ywmeer Ymeer
(OIIK-3, OIIK-4): YME | XapakTe | XapaKTepHU30BaTh | XapaKTepU30BaT | XapaKTepU30BaThb
XapaKTepUu30BaTh eT pU30Ba | CTpOEHHE aToMa b CTPOEHHE CTpOEHHUE aToma
CTpOEHHUE aToma Th XUMHUYECKOTO aToma XUMHUYECKOTO
XUMHUYECKOTO CTPOEH | dJIEeMEHTa B XUMHUYECKOTO 9JIEMEHTa B pPaMKax
JJIEMEHTA B paMKax ne paMKax KBaHTOBO- | DJIEMCHTA B KBaHTOBO-

Bropoii KBaHTOBO- aroMa MEXaHUYECKOU paMKax MEXaHUYECKOU

aTan MEXaHUYeCKOn XHUMHYE | MOJEIH; padoTaTh | KBAHTOBO- MOJIEIIH;

MOJIEIIH; CKOro ¢ TabnuIe MEXaHHYECKOH [IPOrHO3UPOBATH
[IPOTHO3UPOBATh sjeMeH | MeHzeneeBa, HO MOJIENH; CBOMCTBA 3JIEMEHTOB,
CBOICTBA 3JICMEHTOB, Ta B HE yMeeT paboTarts ¢ a TaKKe POPMBI H
a Taoke GOpMBI U paMKax | COCTaBJIATh Tabnuien CBOHMCTBa
CBOMCTBa KBAaHTO | ypaBHEHHUS Menneneena, COeIMHEHU M
COeTMHEHU N BO- XUMHUYECKHUX COCTAaBIISITh 9JIEMEHTOB Ha
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9JIEMEHTOB Ha MEXaHH | peakuui YpaBHEHHS OCHOBaHHUHU
OCHOBaHUHU YECKOU XUMHUYCCKUX TOJIOYKEHUS
MOJIOKEHHUSI DJIEMEHTA MOJICITH peaxmuii, HO 3JICMEHTA B
B [IEPUOJUYECKON ; HO HE HEBEPHO NEPUOINYECKON
cucreme [, U. yMeeT HUHTEPIPETUPYET | CUCTEME
Menpeneena; pabotar pe3ybTaThl Menpeneesa;
JIaBaTh OIKMCAHHE bC TepPMOAWHAMHYE | TaBATh ONHCAHHE
MIPUPOJIE U XapaKTepy TabIHI CKHUX U MpUpOJIE U
XUMUYECKOU CBSI3U e KHHETHYECKHX XapakTepy
MEXIy aTOMaMU U Menne pacyeTos. XUMUYECKOU CBSI3U
MIPOTHO3UPOBATh JieeBa MEXIy aTOMaMU U
CBOWCTBA BEIICCTB U MIPOTHO3UPOBATh
MaTepHuagoB Ha CBOWCTBA BEIICCTB U
OCHOBaHUHU MaTepHaJioB Ha
COOTHOIIICHHUS COCTaB OCHOBaHUHU
- CBOWCTBA; COOTHOIICHUS
TIPOU3BOTUTH COCTaB - CBOICTBA;
TePMOANHAMHYCCKIE TIPOU3BOTUTH
1 KHHCTHYECKHE TEPMOANHAMHYCCKIE
pacyeTsl u U KUHCTHYECKHUC
UHTEPIPETUPOBATH pacyeTsl u
MOJIy4YEHHBIE HUHTEPIPETUPOBATH
pe3ynbTaThI, MOJIy4YEHHBIE
COCTaBJISITh pe3ynbTaThI;
YpaBHCHHS COCTaBJISATh
XAMHYCCKHUX PEaKITHHA YpaBHCHHS
Pa3THYHBIX THIIOB; XUMHUYCCKHX
OITUCKHIBATH PeaKIHid pa3TUIHBIX
TIPOIIECCHI, JICKATITIC THIIOB; OIKUCHIBATH
B OCHOBE PabOTHI TIPOIIECCHI, JICKATITIC
XUMHUYECKHX B OCHOBE PabOTHI
HWCTOYHUKOB TOKa, XAMHUYECKUX
rajgbBaHUYECKOTO HWCTOYHUKOB TOKA,
MIPOU3BO/JICTBA, rajgbBaHUYCCKOTO
AHTUKOPPO3UOHHOM MIPOU3BO/JICTBA,
00paboTKH AQHTUKOPPO3HOHHOMN
MaTepHAaIIOB. 00paboTKH
MaTEepHAIIOB.
Baanern MeroaaMu He Bmanee | Bnameer Bianeer Bnaneer metomamu
(OIIK-3, OITK-4): BIa | T MeTOodaMu METOJaMU CTEXMOMETPUUYECKUX
CTEXHOMETPUYCCKUX | Jie€ | HEKOTO | CTEXHOMETPHUYECK | CTEXHOMETpPHYE | pacueToB;
pacueTos; T pBIMU UX PacyeToB; CKUX PacyeToB; | KBaHTOBOM
KBaHTOBOM METO/Ja | KBaHTOBOMU KBAaHTOBOU MEXaHUKH;
MEXaHUKH; MH MEXaHUKH; HO MEXaHUKH; TEPMOJIUHAMHUYECKOT
TEPMOJIMHAMHUYECKOT CTEXHO | JIOMyCKaeT TEPMOJUHAMHUYE | O U KHHETUYECKOTO
0 ¥ KHHETUYECKOTO MEeTpHY | OIIMOKH B CKOT0 U aHajau3a
. aHaJn3a XUMHUYECKHUX €CKHUX METOJ1aX KHHETHYECKOTO | XMUMHUYECKUX
Tperuii MPOILIECCOB; pacder | TepMOAWHAMHUYEC | aHAIH3a MIPOIIECCOB,;
STail 3JEKTPOHHOTO 0B; KOro 1 XUMHYECKUX AJIEKTPOHHOTO
OanaHca. KBAaHTO | KHHETUYECKOIO MIPOIIECCOB; HO Oananca.
BOM aHaau3a JIOITyCKaeT
MEXaHU | XUMHUYECKHUX OIIMOKHU B
KK [IPOLIECCOB U METOJIax
MeToaax 3JIEKTPOHHOTO
AIIEKTPOHHOTO OamaHca
OaaHca
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4.111xaanl olleHUBAHUS
(6amIbHO-pEHTHHTOBASI CUCTEMA)

Bua yueOHo# padoThl, 32 KOTOPYIO CTABATCH 0a/JIbI

Baniabl

Vuactue B online 3aHATUAX, IIPOCITYHIMBAHUE BUACO J'IGKHI/Iﬁ

o
1
(6]

KoHnTpoabHslii TECT K MOAYNIO 1

KoHTpoibHbIN TECT K MOAYIIIO 2

KoHnTpoibHbIi TECT K MOAYIIO 3

KonTposbHblii TECT K MO0 4

KoHTpoJIbHBIN TECT K MOJYIIIO 5

KoHTpoibHbIi TECT K MOAYIIO 6

KoHTposbHBIN TECT K MOZYJIIO 7

JlaboparopHas padora 1

JlaGopaTopHas pabota 2

JlaGopaTopHas paborta 3

JlaboparopHast pabota 4

olololololololo|o|olo
|
W W www s ww w s w

KOHTPOJIBHASI PABOTA 0-30
UTOI'OBBIM KOHTPOJIBHBIU TECT 0-30
BCET'O 0-100
BaaabHas IIKaJa OEeHKH
Onenka (3K3aMeH) Bbamasl
OTJIMYHO 86 — 100
XOPOIIIO 69 — 85
YIOBJIETBOPUTEIBHO 51-68
HEYIOBJIETBOPUTEIHHO MeHee 51
5. TunoBbie KOHTPOJIbHbIE 3aJaHUS] UM HHbIE MATEePUAJIbI, HEOOX0AMMBIE /IJISl OLIEHKH

3HaHHi7[, yMeHHﬁ, HAaBbIKOB U (I/[.]'II/[) ONbITA I€ATEC/ILHOCTH, XaPAKTCPUIYIOLIUX ITAIIbI

(popMHpOBaHUSI KOMIICTCHIIUI NTPH M3YYEeHUHN Y4eOHOM TUCIUILIMHBI B IPOLECCe OCBOCHUA

o0pa3oBaTeIbHON NPOrPaMMBbI

5.1.TunoBbie BApUAHTHI 3aJaHUII KOHTPOJIbHOI PadOTHI

3aganue 1. CTpoeHue atoma

48— o o
OHpeI[eJ'II/ITC CHMBOJI dJIEMEHTa ~ 11 U HauauTe €ro aTOMHbIM HOMEP, MAaCCOBOC YHUCJIO, YUCIIO

IIPOTOHOB Y YHCIIO HEUTPOHOB.

CocraBbTe OJICKTPOHHBIC U BHCKTpOHHO-I‘pa(bI/I‘{eCKI/IC (I)OpMYJ'ILI AJIs1 aTOMOB B OCHOBHOM

COCTOSAHHMU.

3ananmue 2. [lepuoanueckas cucrema 3j1emeHToB /.. MenaeneeBa
Ha ocHOBaHHMH TOJIOXKEHHUS XMMHYECKOTO 3JIeMEHTa (MOPSIKOBEI HoMep 19) B mepuoamueckoi
cucteme J{. . MenzeneeBa u ero 31eKTPOHHOUN (GOPMYIBI COCTaBbTE MPOTHO3 €r0 XMMUYECKUX CBOMCTB,

a TaKKe CBOMCTB €ro CoeJII/IHeHI/II\/'I, OTBCTUB Ha CJICAYIOMIUE BOIMPOCHI:

1. B xakux nepuoac, rpymmc u nNoArpymnIe pacrnojaractcsa JaHHBINA 2JIEMEHT B HepHOHquCKOf/'I

cucteme /1. 1. Menaeneera?
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2. YKaXHuTe COOTBETCTBHE MEXKIY IOJOXKEHUEM 3JIEMEHTa B mepuoanyeckoil cucreme [l. W.
MenneneeBa u €ro JIEKTPOHHOU (OpMYsIoi (HOMEPOM BHEITHETO YHEPTEeTHYECKOTO YPOBHs, OOITUM
YHCIIOM BJICHTHBIX JIEKTPOHOB, XapaKTEPOM HX PACHPEACICHHS [0 OPOUTAIISIM).

3. K kakoMy 3JIEKTpPOHHOMY CEMEMCTBY OTHOCUTCS TaHHBIN AJIEMEHT?

4. OxapakrepusyiWTe BaJICHTHbIE COCTOSHUS AaTOMOB JAHHOIO 3JIEMEHTa B OCHOBHOM U
BO30YKICHHBIX COCTOSIHUSAX C MOMOIIBIO ANEKTPOHHO-Tpadudeckux Gpopmyit.

5. UeMmy paBHBI MaKCUMaJIbHAsl 1 MUHMMAJIbHAS CTETIEHN OKUCIIEHUSI aTOMOB 3TOT'O 3JIEMEHTA?

6. KakoBbI popMyIIbl BHICHIETO OKCH/IA U COOTBETCTBYIOIIETO THAPOKCUIA 3TOTO dJIeMeHTa?

3ananmne 3. XuMu4eckas CBAi3b H CTPOEHHE MOJIEKY.JI

Onpenenure THUN XUMHYECKON CBA3M (KOBaJCHTHAas HEMOJSpHAs, KOBAJICHTHAs IMOJISIpHAs WIU
MOHHas) B BeulecTBax Jukucaopoa u I'mapua Gepuiiius.

B cnydyae KkoBaJeHTHOM MOJSPHONM WM HMOHHOW CBS3M YKaXUTE HANpPaBICHUE CMEUICHUS
AJIEKTPOHOB. B cllyyae KOBaJIeHTHOM (MOJSPHOW WJIM HEMOJISIPHOM) CBSI3U TOCTPOMTE 3JIEKTPOHHbBIC
cXxeMbl Mojekyn (teopus JIbrouca) u ompeneanTe KpaTHOCTh CBSI3HM, MOCTPOWTE CXEMBI MEpEeKpbIBAHUS
ANIEKTPOHHBIX opOuTaneii (meron BC) u onpenennure reoMeTpudeckyro (opMy MOJIEKYJIBI.

3ananue 4. XumMnuyeckasi TepMOJAUHAMUKA

Breraucnnre BeTHUMHBI AH0298, A80298 u AGozgg JUISL peakiuu

CH3CHO ? CH4y + CO(y
OObscHUTE 3HAK W3MEHEHHS SHTAJIbIIMM M SHTponuu. Bo3Mo)kHa JM AaHHas peakuus Npu
CTaH/IapPTHBIX YCIOBUSAX?
3aganue 5. Xumnyeckasi KHHETUKA U paBHOBecHe
Jiia peakiuu u3 3aganus 4:
1) cocTaBbTE KHHETUYECKOE YPAaBHEHHE;
2) cocTaBbTE BBIPAKEHHUE JIJIs1 KOHCTAHTHI PABHOBECHS;
3) BBIUUCIINUTE, BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIIMU ITPH 331aHHBIX H3MEHEHMSIX:
a) TeMIeparypsl B 3 pasa,
0) obmiero naBneHus (MPU U3MEHEHUN 00beMa CUCTEMBI) B 4 pasa,
B) KOHIICHTpAIMil peareHToB B 7 pas;
4) yKaxuTe, KaKk HEOOXOIUMO M3MEHHUTh BHEIIHHE MapaMeTphl (Temrieparypy, oolee JaBjicHuE,
KOHIICHTPAIIMK PEareHTOB), YTOOBI CMECTUTh PAaBHOBECHE BIIPABO.

3ananue 6. PactBopsbl. CiocoObl BhIpasKeHUs COAePKaHMs BellleCTBA B pacTBOpe

Nmeercs Boaubiit pactBop HNOs. Macca pactBopenHoro Bemiectsa 149,1 r., o6beM pactBopa 150
MJI, IUIOTHOCTH pacTBopa 1,42 r/em®,

Haiitu:

1. Maccy pacTBopuTens

2. Maccosyto ao:mro, %.
3. MoubHyro noio, %.
4. MomspHy0 KOHIIEHTPAIHIO, MOJI/TI.

3aganue 7. OKMCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIHI
I[J'ISI pcaKkuuu, HpOTeKaIOHICI/I 10 HpHBeI[CHHOI/I CXEME, COCTaBbTC YpPAaBHCHHUA MECTOIOM
3JIeKTpOHHOTro OanaHca. J{is Kax1oil peakluu yKaKHUTEe, KaKOe BEIIEeCTBO SIBISETCS OKUCIHUTENEM, a
KaKo€ — BOCCTAHOBMTEJIEM U 3a cUeT Kakux aroMoB. Onpenenute tuisl OBP.

Al + KCIO4 + H:SO; — KCI + Al(SOy4); + H.O
Ks>SeO; — K>SeO; + K5Se

3aganue 8. DiIeKTPOAHBIEC NOTEHIHAJIBI U JJICKTPOABHMKYIIIME CHJIbI
CocraBbTe CXEMY TAJIbBAHUYCCKOI'0 3JICMCHTA, HAITUIOUTC JJICKTPOHHBIC YPABHCHUSA SJICKTPOAHBIX
IIPOLIECCOB M CYMMAapHOE YpaBHEHHUE COOTBETCTBYIOIIEH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHOM PEAKIIMH.
BoruncnuTe KOHIIEHTpAIMIO pacTBOPA AJIEKTPOJIUTA.
HcxonHble JaHHBIE:
- Metast niepBoro anektposa Pb;
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- DnekrposuT nepsoro sekTpoaa PH(NO3)s;

- Konnenpanus >nmektponuTa neporo 3aekrpoaa 0,1 Moms/m;
- Metasut Broporo snektpoaa T1;

- DeKTpoauT BToporo 3ekrpoaa TINOs.

-9/1C 0,18 B.

3ananue 9. Koppo3usi MeTa/Lu10B U CIOCOOBI 321U THI OT Hee

Kak mporekaer KOHTAaKTHas KOpPpO3usi LMHKAa W KaAMMs BO BIIaXXHOM Bo3ayxe? CocTaBbTe
3JIEKTPOHHBIE YPaBHEHUS aHOJHOTO U KaTOAHOIO IporeccoB. Kakue npoxykTsl mpu 3ToM 00pazyrorcs?

3ananue 10. dnexrposan3

Kak Oyzmer mpoucxoauTh 3JIEKTPOIU3 BOJHOTO pacTtBopa dekTponuta KoSO, pu ucmonib30BaHHA
WHEPTHBIX 2JIeKTponoB? [IpuBeauTe ypaBHEHHE AUCCOIMAIMH JJICKTPOJIMTA M MOSCHUTE BO3MOKXHOCTH
y4acTHsS KaXXJOT0 M3 OOpa3yIOMIMXCS MOHOB B DJIEKTPOAHBIX peakiusx. CocTaBbTe AIIEKTPOHHBIE
ypaBHEHUS TPOIIECCOB, MPOTEKAIOIINX HA IEKTPoJaX. Berauciure Maccy (U1 TBEPIABIX U KUIKHUX) WA
00beM TIPU HOPMAJIBHBIX YCIOBHUAX (M1 Ta3000pa3HBIX) BEIIECTB, 0OPA3yIONIUXCS HA AJIEKTpoax (eciu

Ha KaTO/IE BBIJICISIFOTCS JIBAa BEIIECTBA, PACUET MIPOBOJAMUTE TOJILKO /IS METAILIA).
JlaHHbIC, HEOOXOMMBIC JIJIS PEIICHHMS:
— BpeMsI POBEJICHUS JICKTPOJIN3a T = 2 Yaca;
- cuna Toka I=15 A.

5.2. TunoBoi Tect

1. Yemy paBHa ModsipHasi Macca xsopoBojaopoaa (HCI)?
a. 73 r/moub.
b.73 kr.
c.44.,8 m.
d.36,5 r/moinb.
2. B kakux equHUIIAX U3MEPSETCS] OTHOCHTEIbHAS aTOMHas Macca?
a. B rpaMMax.
b. siBnsiercst Ge3pa3MepHON BETMUUHOM.
C. B MOJIb.
d. r/moub.
3. Kakoii 06bem 3anumarot 16 r o30Ha (O3) Mpu HOPMATBHBIX YCIOBUSIX?
a.22,4 m.
b. 7,47 n.
c. 11,2 m.
d.44,8 m.
4. KakoBBI CTEXHOMETPUIECKUE COOTHOIICHHS MKy TPOAYKTAMH PEAKITUU

4 Ba + 10 HNO3; = 4 Ba(NOg3), + N2O + 5 H,0

a. 4:10.
b. 4:1.

c.4:1,5.
d. 10:4.

5. KakoB TeopeTnueckuii BBIX0 BOJIOPOA B PEaKIIUU 65 T IMHKA ¢ XJIOPOBOIOPOTHON KUCIOTOM:

Zn + 2HCI = ZnCl; + H;

a. 100%.
b. 44,8 1..
c.65r..
d 15

6. Kakoe (kakue) KBaHTOBOE (KBAHTOBBIC) YHCIIO (YHCIIA) ITOJTHOCTHIO XaPaKTEPU3YIOT SHEPTHIO

JIEKTpOHA?
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aan
b. n, LI
c. ¢,nl
d. el
7. UeMy paBHBI KBAHTOBBIE YKcHa n, {, my 715 SIEKTPOHA, HAXOASIIETOCS B SS-COCTOSIHUN?
a.51,0.
b.5,0,0.
c.0,0,5.
d. 1,51
8. CKOJIbKO TIPOTOHOB ¥ HEUTPOHOB COJIEPIKUT 5¢?
a. 21 u 46.
b. 25u21.
c. 21 u2l.
d. 46 u 21
9. B kakux mepuome W TPYIIE HAaXOAUTCS DJIIEMEHT, OJJIEKTpoHHas Qopmyna aroma
kotoporo [Kr]4d'%5s%?
a. nepuon IV, rpymnma IIA.
b. mepuon V, rpymma IIA.
C. nepuox V, rpynmna VIIIA
d. nepuon IV, rpynma IIB.
10. Kakoii U3 3JIeMEHTOB XapaKTepPU3yeTCss HANMEHBIIIMM aTOMHBIM Paauycom?
a. Cl.
b. Br
c. |
d.F
11. B xakoii MoJieKyJie HMEIOTCS IBOMHBIC KOBAaJICHTHBIC CBSI3U?
a. CHy
b N,
c. NHs.
d. H,S
12. Kaxoii T XuMH4eCcKoil ¢Bsi3u B F,?
a. Merannuyeckas
b. Tlonspuas koBaneHTHas
c. HMonHas.
d. HemonspHas KoBaJieHTHas

6.MeToguveckne MaTepHaJIbl, ONpeessouue Npoue1ypbl OllCHNBAHUS 3HAHUIA,
YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaAKTePU3YIOLIMX ITaNbl
(popMupoBaHus KOMIETEHIM I

6.1. ITOroBblii KOHTPOJIbHBIN TECT JOCTYNEH CTYJIEHTY TOJIBKO BO BPEMSI TECTUPOBAHMS,
COTJIACHO PaCMMCaHUs 3aHITUN WU B YCTAHOBIICHHOE JICKAHATOM BPEMSI.

6.2. CtyaeHTt uHGOpMHUpYETCS 0 pe3ylbTaTaxX TeKyIlel yCIeBaeMOCTH.

6.3. CtyaeHT noirydaeT HHPOPMAIIUIO O TEKYIIEeH YCIIeBaeMOCTH, HAYUCICHUU OOHYCHBIX
0aJJIoOB U JOMYCKE K MPOIEAYPE UTOTOBOTO TeCTUPOBaHUs OT npenoaasatens win B UOC.

6.4. Ilpon3BoaNTCS MACHTU(PUKALINS JTUYHOCTH CTYACHTA.

6.5. CryneHram, TONYIIEHHBIM K MPOMEXYTOYHOM aTTeCTAllMM, OTKPHIBAETCS UTOTOBBIN
KOHTPOJIBHBIN TECT.

6.6. Tect 3akpbIBaeTCsi CTYIEHTOM JIMYHO TIO 3aBEPLUICHUU TECTUPOBAHUS WU
ABTOMATUYECKH MO UCTEYEHNH BPEMEHU TECTUPOBAHUS.
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