ABTOHOMHAsl HEKOMMep4ecKasi OpraHu3anus Bpicuiero o0pa3oBaHust

«CEBEPO-3AITAJTHBIM OTKPBITHIM TEXHUUYECKWI YHUBEPCUTET»

e, «YTBEpKIAIO»
v ”
el gPEKTOp no YMP

2  O.M. Banbnl
gHT6ps 2018 .

Pa0ouyas nporpaMmma JUCUUILIHHBI

«XHUMMUS»

Hanpagnenue nmoarotToBku:
20.03.01 — Texnocpepnasi 6e30macHOCTh

[Tpoduib moAroTOBKHU:
Bbe3onacHOCTh TEXHOJIOTHYECKUX MPOLECCOB U MPON3BOACTB

KBamudukanus (creneHsp): 0akasnaBp

dopma oOydeHus 3a04Hast

Cankr-IletepOypr, 2018



PabGouass mporpamMma ydeOHOM AUCHUIUIMHBI «XUMHS» pa3paboTaHa B
coorBeTrcTBUM ¢ TpeboBanusimu DOI'OC BO mno wnHanpasiaenuto 20.03.01 -
TexnochepHas 6€301MaCHOCTh

OCHOBHBIM JIOKYMEHTOM JJisi pa3paboTku pabodeil mporpaMMmsbl SIBISETCS
pabounii ydeOHbIM tutan HampabieHust 20.03.01 — TexHocdepHas 06€30MaCHOCTE.
[Tpodwis moaroToBKH: be3omacHOCTh TEXHOIOTHIECKUX MPOIECCOB U MPOU3BOJICTB

YyebHble U METOAUYECKHME MaTepuabl MO Y4eOHOW JUCHUIUIMHE
pa3MelieHbl B OJEKTPOHHOW  MH(OPMAIMOHHO-00pa3oBaTelbHOM  cpeje
YHUBEPCUTETA.

Paspador4uk:
N.A. [lpecc, kauauaaT XUMHUYECKHUX HayK, Ipodeccop

Penensenr:
E.A. KpuBuyH, KaHIUIaT XUMUYECKUX HAYK, TOIEHT Kadeapbl METPOJIOTUH U
ynpasienus kadyectBoM, DI'BOYBO «Cankr-IleTepOyprckuii ropHbI YHUBEPCUTET)

Pabouast mporpaMmma paccMoTpeHa Ha 3aceJaHuu Kadeapbl HHPOPMalMOHHbIX
TEeXHOJIOTHI U 6e3omacHOCTH «12» centsaops 2018 rona, mporoxon Nel.



COILEPKAHHUE

1.INIEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYUEHUMA 110 JUCLHUITJINHE,
COOTHECEHHBLIX C INTAHUPYEMBIMHU PE3VJIbTATAMM OCBOEHU A

OBPA3OBATEJIBHOM TTPOTPAMMBDBL........cooovivireeiceesesisesesieses s sesisses s senasssssensss s sessssenanns 4
2. MECTO YYEBHOM JUCHUITIJIMHLI B CTPYKTYPE OBPA3OBATEJILHOM
TTPOTPAMMBDBI ...ttt e st e bt et e s ne e e e e n e e e nneeenns 5
3. OBbEM JJUCHHUIIJIMHBI B BAUETHDBIX EJJVMHUITAX ....cocveiiiiiiiieiiieiie e 6
4. COJIEPYKAHUE YUEBHOM JIUCLIATIIIMIHDBL ..o, 7
5. IEPEYEHb MATEPHUAJIOB YYEBHO-METOJIMYECKOI'O OBECITEYEHU A JJI5
CAMOCTOSTEJIBHOU PABOTHI OBYUAIOIUXCS 110 JUCLHMIIIAHE .......c..ovevevenenen, 13
5.1. TeMBI KOHTPOITBHOM PAOOTB ..vvvevvvreisretesutesesstessssseeessseessssesssssesssssesssssesssssesssssesssssesssssessnssessssneens 13
5.2. TeMATHKA KYPCOBOM PADOTBI. ... uveeveeiureeieesuriastiessteasseessseesseesssesssessseesseessseessesssseesseessneessessseesns 14
5.3. [lepeueHb METOAMYECKUX PEKOMEHIALIIM +..vvvvreessuiireeessiitieesssiieeeessisreeessssneeesssssneeessssneesssnsneeas 14
5.4. [lepeueHb BOMPOCOB JISI TIOATOTOBKH K DKZAMEHY ....vveruvreruressreessesanseesseessseessesssesssessseessessnseenes 14
6. ®OHJ] OIIEHOYHLIX CPEJICTB JIJ151 ITPOBEJIEHU S ITPOMEXY TOYHOM
ATTECTAIIMN OBYUYAIOIINUXCA TTO JUCHUIITINHE........cooiiiiiiiieieie e 16
7. IEPEYEHb OCHOBHO! U JOIIOJIHWUTEJILHOM YYEBHOM JIMTEPATYPBI,
HEOBXOJMMOM JUISI OCBOEHUS JUCIATITIAHBL..........ovvevreeeieeeseee e 16
8. IEPEYEHb PECYPCOB MHO®OPMAIMOHHO — TEJIEKOMMYHUMKAILIMOHHOI CETU
"MHTEPHET", HEOBXOUMBIX JJJISI OCBOEHUA AUCHUIIIMHBI ..o 17
9. METOJUYECKUE YKA3AHU S 11O OCBOEHUIO JUCHUIIIIAHBI ..o 18
10. IEPEYEHb NTHOOPMAIIMOHHBIX TEXHOJIOI' M, NCITOJIb3YEMBIX ITPH
OCYIIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLUECCA 110 AUCHUITIMHE................... 19

11. OIIMCAHUE MATEPHUAJILHO-TEXHUYECKOU BA3bI, HEOBXO VMO JIJII
OCYUIECTBJIEHMS OFPA30BATEJIbHOI'O TIPOLIECCA T10 VUEBHOM JJUCLIUITJIMHE

............................................................................................................................................................ 19
12. BAJUIbHO-PEUTUHI' OBA S CUCTEMA OLIEHKU PABOTBI CTYIEHTA ........coccveeee. 20
B E8) 20 (0) K<) 1 (TR 21



1.NMEPEYEHD IIVTAHUPYEMBIX PE3YJIBbBTATOB OBYUEHMUA 11O
AUCHUIIJIMHE, COOTHECEHHBIX C HIJIAHUPYEMbIMH
PE3YJIBbBTATAMHN OCBOEHHMSA OBPA3OBATEJIBHOU TPOI'PAMMBI

1.1. Lenbto OCBOCHUS AMCHUILIUHBI «XUMUS» SIBISETCS MPUOOPETEHUE CTYJIEHTaMU
OOILIEXMMUYECKUX 3HAHUM U HAaBBIKOB MO OMMCAHUIO M XapaKTEPUCTUKE XUMHUYECKHUX
MIPOLIECCOB U SIBJICHUIA.

1.2.Vi3y4yeHne AUCHUIUIMHBI «XHUMHUS» CIOCOOCTBYET PEUICHUIO CIEAYIOIMX 3a7ad
npodecCuOHaNbHOMN eI TeIbHOCTH:

- U3y4Y€HUE OCHOBHBIX MOJIOKEHU XUMHUUYECKON TEOPUH;

- MIOJy4eHUE OOIIMNX MPEACTABICHUM O COAEP)KAaHUU U METOJaX XUMUYECKON
HAyKH, €€ MECTE B COBPEMEHHOM CUCTEME €CTECTBEHHBIX HAYK U NMPAKTUYECKOU
3HAYMMOCTH JJI1 COBPEMEHHOT0 OOLIECTBA.

1.3. IIpouecc u3ydyeHUs] MUCIUILUIMHBI HANpaBlieH Ha (OPMHUPOBAHME CIETYIOIIUX
KOMITETCHIIN:

Oowexynomypnsie (OK)
Koo
Haumenosanue u (unu) onucanue KomnemeHuuu
KomMnemeHuyuu
OK-10 CITOCOOHOCTBIO K IO3HABATEJILHOM JIESITCIbHOCTH
Ilpogpeccuonanvuuie (IIK)
Koo Haumenosanue u (unu) onucanue KomnemeHuyuu
KomnemeHyuu
IIK-22 CITOCOOHOCTBIO MCIIOJIB30BaTh 3aKOHBI M METOJbl MATEMATHKH,

€CTECTBCHHBIX, TYMAaHUTAPHBIX W JKOHOMUYECKUX HAyK TpHU
penieHnn mpodeccrnoHaIbHbIX 3a1a4

IK-23 CIIOCOOHOCTBIO TPUMEHSTh HAa TPAKTHKE HABBIKKM TPOBEICHUS U
OTMCAHUS UCCIICIOBAHU, B TOM YHCIIE IKCIIEPUMEHTATIBHBIX

1.4. B pe3ynbrare OCBOCHUS AUCITUTUITMHBI 00 YJAIOITUICS JOTKEH:
HNwmerts npeacrasieHue:

— 0 €UHOU CUCTEME €CTECTBEHHO-HAYYHBIX 3HAHHI, OCHOBaX COBPEMEHHOTO
€CTECTBO3HAHUS M €CTECTBEHHO-HAYYHOU KapTUHE MUPA;

— 0 MPAKTHUYECKOW 3HAUMMOCTH TEOPETUYECKUX Pa3pabOTOK B 00JaCTH
XUMHUUYECKUX HAYK, UX HEOOXOAUMOCTH sl pa3BUTHUSI COBPEMEHHOTO
oO11iecTBa U 00€CIIeUeHHUsI HAYYHOTO U TEXHUYECKOTO IIporpecca;

— 0 COBPEMEHHOW TEOPUU CTPOCHUU MATEPUU;

— 00 OCHOBHBIX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKITUH.

3HaTh:

— 001IMe MOHATHUS U 3aKOHBI XUMUU;

— KBaHTOBO-MEXaHHMYECKYIO TEOPHUIO CTPOEHUS BEIIECTBA;

— COBPEMEHHYIO HHTEPIIPETALMIO Iepuoandeckoro 3akona /.. Menaeneena;
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MPUHIUIIHAIBHBIE OCHOBBI TEPMOANHAMUYECKOTO U KUHETUYECKOTO MOIX00B
K OMMCAHUIO 3aKOHOMEPHOCTEN MPOTEKAHUA XUMUUYECKUX PEAKIIUIA;
coAepKaHUE COBPEMEHHOW TEOPUH PACTBOPOB;

TEOPHUIO OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX MPOLIECCOB;

TEOPETUYECKUE OCHOBBI M ITyTH MTPAKTUYECKOTO UCITOJIb30BAHUS
AJIEKTPOXUMHUU;

001111e CBOMCTBA METAJJIOB, HEMETAJJIOB, OMHAPHBIX XUMHYECKUX
COEJIMHEHUMN.

YMmerh:

XapaKTEpHU30BaTh CTPOEHUE aTOMa XUMHUYECKOIO 3JIEMEHTA B PAMKax
KBAaHTOBO-MEXaHUUECKOM MOJICIIH;

MPOTHO3UPOBATh CBOMCTBA AJIEMEHTOB, a TAaKXKe ()OPMBI U CBOICTBA
COEIMHEHU 3JIEMEHTOB HAa OCHOBAHUH ITOJIOKEHUS DJIEMEHTA B
nepuoguueckou cucreme 1. 1. Menneneena;

JIaBaTh OIMCAHUE IPUPOJIE U XapAKTEPY XUMHUUECKOU CBSA3H MEKY aTOMaMHU U
IIPOTHO3UPOBATh CBOMCTBA BEUIECTB U MAaTEPHAJIOB HA OCHOBAHHUHU
COOTHOILICHUS COCTaB - CBOMCTRBA;

MIPOU3BOAUTH TEPMOJANHAMUYECKUE U KUHETUYECKHUE PACUEThI U
MHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI;

COCTABJISITh YPAaBHEHUSI XUMUYECKHUX PEAKIUI PA3IMYHBIX THIIOB;

OIHCHIBATh MPOLIECCHI, JISKAIIUE B OCHOBE padOThl XUMUYECKIX HCTOUYHUKOB
TOKa, TAJIbBAHUYECKOT0 MIPOU3BOJICTBA, aHTUKOPPO3UOHHON 00pabOTKH
MaTepHUaoB.

Baanern, meTogamu:

CTEXUOMETPUUYECKUX PACUETOB;

KBAaHTOBOM MEXaHUKH;

TEPMOAMHAMHYECKOTO U KHUHETUYECKOT0 aHAIN3a XUMHYECKUX MTPOLIECCOB;
AJIEKTPOHHOTO OajaHca.

2. MECTO YYEBHOM AUCHUIIJIAHBI B CTPYKTYPE
OBPA30OBATEJBHOU ITPOT'PAMMBbI

JunciumnmHaa «XuMus» OTHOCUTCS K 0a30Boi yacTu 0j1oka b1.
JuciumirHa 0a3upyeTcst Ha MIKOJIBHOM Kypce XUMHH.
OcBoeHME AUCIUIUIMHBI HEOOXOAUMO KakK MPEAIIECTBYIOLIEE ISl HU3yUYCHUS

CIEIHAIIBHBIX TUCIUILUINH (pa3/eiibl, CBI3aHHbBIE C MMPOTHO3UPOBAHUEM U OIMMCAaHHUEM
CBOIMCTBa BEIIECTB M MAaTEpPHAJIOB, COMPOTHUBICHUEM MAaTEpHUAJIOB, KOPPO3ZHOHHOM
3aIlUTOM, BOJIONIOATOTOBKOM U Ip.).



3. OFBEM JJUCHUIIJIMHBI B BAYETHBIX EIUHUIIAX

Bune! 3anstuil

Buasl koHTpOIIS
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1 Moayas 1. OcHOBHbBIE 100028 | 05 | 0.5 9
MOHATHSA U 3aKOHBLI XUMHH
5 Tema 1.1. Beenenue. OCcHOBHEIE 6017 | 05 5.5
MMOHSATUS
3 Tema 1.2.Crexnomerpuueckue 4/0.11 0.5 35
pacyeTsl.
M 2.C
4 OAyJIB 2. LTpOCHHE 16/0,44 | 1 |05 14,5
BellecTBa
5 Tema 2.1. Ctpoenue aroma 40011 | 05 35 3&1)1.
Tewma 2.2. Tlepuoauyeckas 3
6 CUCTEMA XUMHUYECKUX 8/0,22 | 05]0,5 7 E;Il.
anemenToB .M. Menaeneena
7 Tema 2.3. XuMuueckast CBSI3b 4/0,11 4 3&;)1.
Mopayas 3. O6mue
8 3aKoHoMepHocTH nporexkanusi | 10/0,28 | 0,5 1 8,5
XHMHUYECKHX MPOILECCOB
9 Tema 3.1. OCHOBBI XUMHAYECKO 5014 | 0.5 45 3an.
TEPMOJIMHAMUKHU 4
10 Tema 3.2. XuMuueckast 5/0.14 1 4 3an.
KHUHETHKA U pPaBHOBECHE 5
11 | Moayas 4. PacTBopbI 16/0,44 | 0,5 1 | 145
T 4.1. I .
12 emMa OO01me cBONCTBA 8022 | 05 75 3an
pacTBOpOB 6
13 Tema 4.2. PacTBOpBI 8/0,22 1 -
3JEKTPOJIUTOB
14 Moayas 5. OkucJnTeabHO- 200056 | 05 | 05 | 1 18
BOCCTAHOBHTE/IbHbIE PeaKINU
15 Tema 5.1. OcHOBHEBIE NOHATHS U 4011 | 05 35
TEPMHUHOJIOTHUS




Tema 5.2 IIporno3upoBanue
16 | ONHCHITCEIRHOT . 8/0,22 05|05 7
BOCCTAHOBUTEJBHBIX CBOICTB
BEIlECTBA
17 Tema 5.3. MeTo1 371€KTPOHHOTO 8/0.22 05| 75 3an.
Oaimanca 7
1g | Moayas 6. Octioner 20/0,56 | 0,5 1| 185
IJIEKTPOXHUMHUH
Tema 6.1. DnexTpoiHbIE 3a
19 | noreHumanbl. XUMHUUECKHE 4/0,11 | 0,5 3,5 8I[.
HCTOYHHUKHU TOKA
20 Tema 6.2. DneKTpOXUMHUYECKAS 8/0.22 05 7 3az.
KOPPO3Hs METaNIOB 9
21 Tema 6.3. Dnexrponu3 8/0,22 05| 8 3an.
10
99 Mopayas 7. O6uue cBoiicTBa 16/0.44 | 05 | 0,5 15
METAJJIOB 1 HEMETAJLIIOB
93 Tema 7.1. O0mmue cBONCTBA 8022 |05 75
METAILIOB
24 Tema 7.2. OOue cBocTBa 8/0.22 0.5 75
HEMETAJIJIOB
Hroro 108/3 4 2 4 98 1 IK3

4. COJJEP’KAHUE YYEBHOM JUCHUILJIAHBI

MoayJb 1. OcHOBHBbIE OHATHSA U 3aKOHbI XuMuH (10 yacoB)
Tema 1.1. BBenenue. OcHoBHBbIE MOHATHS (6 YACOB)

XuMHSIT KakK pas3fen €eCTEeCTBO3HAHUSA — HaykKa O BEHIeCTBaX M HX
MpeBpanieHusix. MecTo XUMHHM B CHUCTEME €CTECTBO3HAHUA. llepcrieKTUBHbBIC
HaIMpaBJICHUS PA3BUTHUS XUMUUYECKOU HAYKH.

BemecTtBo, TmpeBpailleHHE BelIecTBAa. ArperaTHo€ COCTOSIHHE. ATOMHO-
MOJICKYJIIpHOE Y4eHHE. ATOM, MoJieKyila, (popMmylbHas eauHuIa. XUMUYECKUN
AJEMEHT. ATOMHasi W MOJIEKYJsipHas Macchl. [IpocThie M CHOXHBIE BEIIECTBA.
Envnauna konmdecTsa BellecTBa — MoJib. [locTtosiHHas ABoraapo. MosgpHast Macca.

Buowvl yueonwvix 3anamuii:

Jlexuusg: OCHOBHEIE TOHATHS U 3aKOHBI XUMUH 0,5 yaca

Tema 1.2. Ctexuomerpudeckue pacuersl (4 gaca)



Xumuyeckue ypaBHeHUs. CTEXHOMETpUUECKHE 3aKOHbI. BBIXOJ MpoAyKTa peakiuu.
[IpoMmbllIIEHHAS] CTEXUOMETPHS.
Buowvl yueonwix 3anamuii:

HpaKTI/I‘IeCKOG 3aHATHUC! CT@XI/IOMGTpI/I‘{eCKI/Ie PacCuCThI 0,5 gaca

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

JIBe hopmbl CylliecTBOBaHUSI MAaTEPUH: BEIIECTBO U mosie. Mojenu aroma.

MarepuaiibHbI€ YaCTHUIIbI, BXOASIIME B COCTAB aTOMA: 3JIEKTPOHBI, IPOTOHBI U
HelTpoHbl. Pa3mepsl sapa. [lnotHoCTh simepHoro BemiecTBa. CyOaTOMHbBIE YACTHUIIBI —
HYKJIOHBI. 1130TONIBI. ATOMHBIE HOMEPA U MACCOBBIE YHCIIA.

KBaHTOBO-M€XaHMueckass  MoAenb  aroMa.  KBaHTOBaHHWE  DHEPIUM.
KopnyckynsipHo-BoJIHOBOM nyanu3M. BosnHoBast QyHKiusA. DeKTpoHHAs opOUTab.
KBanToBble umcna. DHepreTudyeckue ypoBHH W mnoaypoBHHU. [lpunumn I[laynwm.
VYpasuenue llpeaunrepa.

KBanToBsle stueliku. [IpaBmno Xynna. CiapeHHbIE U HECITAPEHHBIE 3JIEKTPOHBI.
CriHOBas TEOPUS BaJIEHTHOCTH.

DJEKTPOHHBIE U AJIEKTPOHHO-Tpapuueckue Gopmyibl aTOMOB.

Buowt yueonwvix 3anamuii:

Jlexmust: Crtpoenue atoma 0.5 gac

Tema 2.2. Ilepuoguyeckasi cucreMa xumMmudeckux iementoB JI.U. MenaeneeBa

(8 gacos)

[Tepuonuueckuit 3axkon [[.U. MenneneeBa. CoBpemeHHas ¢GopMyJIUpOBKa.
[Tonstue nepuonuynoctu. Tabmuua xumuyeckux snemeHToB .M. MenneneeBa kak
rpaduyecKkoe BhIpAKEHHUE MEPUOIUUECKOTO 3aKoHa. CTpykTypa TaOauibl (IEprobl,
rpynnsl, noarpynmel). [lepuoanyueckas cucrteMa SJIEMEHTOB B CBETE COBPEMEHHOMU
Teopun CTpoeHus aroma. CBsi3b MEXKAy TIOJOKEHHEM »dJeMEHTa B TaOnuIe Hu
AJIEKTPOHHOM KOH(UTYypaIuen ero arToMoB.

Makpockonuyeckue U MHUKPOCKOIIMYECKHE  CBOMCTBA  DJIEMEHTOB.
MertauiMyeckue M HEMETAIUIMYECKHE CBOMCTBA. DHEPrusi HMOHU3ALMH, SHEPrusd
CPOJICTBA K 3JIEKTPOHY. DIEKTPOOTPULIATETLHOCTh. ATOMHBIE M1 HOHHBIEC PAJINYCHI.

@opMBI U CBOMCTBA COCAMHEHUN AJI€MEHTOB. OKCHUIbI, OCHOBAHUSI KHUCIIOTHI,
conu. [IporHo3 KMCIOTHO-OCHOBHBIX M OKHCJIMTEIbHO-BOCCTAHOBUTEIILHBIX CBOWCTB
COEIMHEHUI PJIEMEHTOB Ha OCHOBE UX MOJIOKECHUS B TaOIHIIE.



Buowvl yueonwix 3anamuii:

Jlexms: [Tepunoanyeckast cucTeMa XUMUYECKUAX 0,5 gaca
anemeHToB [l. 1. MeHnpaeneeBa

IIpaktuueckoe 3anstue: Ilepuoandeckas cucTeMa XUMUYECKUX 0,5 gaca
anemeHToB [l. 1. MeHnpaeneeBa

Tema 2.3. Xumu4eckasi cBsi3b (4 Jaca)

[lonarne xumudeckod cBsi3u. (OCHOBHBIE XapaKTEPUCTUKU CBSI3U
(oHeprust u myuHa). OCHOBHBIE THUIBI XMMUYECKOW CBSA3U: WOHHAs, KOBaJICHTHAs,
MeTtauinueckasi. CBONCTBa MOHHOM CBSI3U (HEHAINPABIECHHOCTh U HEHACBIIIEHHOCTD).
Mexanu3M 00pa3oBaHUsi MOHHOW CBSI3H.
KBaHTOBO-MEXaHHUECKAS WHTEpIIpETALUS MEXaHHU3Ma oOpa3oBaHuUs
KOBAJICHTHOM CBA3U

Meton BanentHbix cBsazed (BC). Mexanusmbl 00pa3oBaHHUs KOBAJICHTHOM
CBsI3U (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). OO0OIIECTBICHHE AIEKTPOHHBIX Map.
IIepekpsiBanne AO. DeKTpOHHBIE CXEMBI MOJIEKYJ. CBOMCTBA KOBAJIEHTHOM CBS3H
(HACKIIIAEMOCTh, HAMPABJIECHHOCTb, MOJSAPHOCTh). O- U TI- CBA3U. KpaTHble CBs3H.
I'eomerpuueckast popma Monekyn. ['mOpuauzanus opOutaneit (sp-, Sp2-, Sp3-).
JIUTI0IbHBIE MOMEHTHI CBSI3€U U MOJIEKYJI.

OcCHOBHBIC TIOJIOKEHUS METOJAa  MOJICKYISpHBIX  opoOutaneir  (MO).
Ces3piBaromue U pazpeixisonme MO. KpaTHOCTh CBSI3M € TOYKHA 3pPEHUS METOJIa
MO. DHepreTuyeckue 1uarpaMmal.

Meramnuyeckas CBA3b. MOJEKYIIPHOE W HEMOJEKYISIPHOE CTPOCHHE
BEILIECTB. 3OHHAs TEOpHUsl CTPOEHUS TBEPAbIX Tel. MEXMOJIeKYIIsSIpHbIC
B3aUMOJACHCTBUA. Tunbl  B3aumopaeucTBui. I[Ipupoma  BOgOpOAHON  CBSI3M.
Kpucrannuueckass pemerka W ee TUMbl. MjaeanbHble W peanbHbIE KPUCTAILIBI.
3aBUCUMOCTh (DU3UYECKUX CBOMCTB OT BUAA XMMHYECKOM CBA3U MEXKy YaCTUIIAMH B

KpHUCTaJIax.

Moayasb 3. O01ue 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKUX MPOLECCOB
(10 gacos)
Tema 3.1. OcHOBBI XUMH4YECKOH TEPMOAUHAMUKH (5 4acoB)

[Ipenmer XUMHYECKOW TEPMOAMHAMHUKHU. BHYTpEHHSAS JHEprus, TEIUIOTa,

pabota. IlepBoe Havyao TepMOAMHAMHUKU. DHTAIBIUA. 3aKoH I'ecca U cieacTBue U3
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Hero. TepMoauHamMHuYeCKME pacueThl. OK30- U DHIOTEPMUYECKUE PpEaKLUU.
Outponus. CBoboaHas sHeprust [ m60ca, e€ u3MeHeHne — IBIXKYIasi CUJla pEaKIUu.
HanpaBieHHOCTh ~ XMMHMUYECKHUX MPOLECCOB. TepMOAMHAMUYECKMA  KpUTEpUi
paBHOBECHSI.

Buowt yueonwvix 3anamuii:

Jlexms: OCHOBBI XUMHUYECKOU TEPMOIMHAMUKHI 0.5 gaca

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

I'omoreHHble U reTeporeHHble cucTeMbl. CKOPOCTh TOMOTEHHBIX PEaKIUU.
@akTOophl, BIUAIOIIME HAa CKOPOCTh PEAKUHMH. 3aBUCHUMOCTh CKOPOCTH PEAKUHUH OT
KOHIICHTPAIlUM PEarupyromux BelEeCTB. 3aKOH JACHCTBYIOIINX MacC, KUHETUYECKHUE
ypaBHeHHs. KoHcTaHTa cKOopocTH peakiuuu. YacTHble MOPSIAKKA IO PEArupyrolum
BEIIECTBAaM W OOIIMU TOPSAJOK peakiuu. 3aBUCUMOCTh CKOPOCTH TOMOTE€HHBIX
peakiuit ot Temrneparypsl. [IpaBuwino Bant-I'odda. Dueprus akruanuu. Y paBHEHHE
Appenuyca.

CKOpOCTb TE€TEpPOreHHOM peakiuh. ['OMOTreHHBI U TeTEPOTreHHBIN KaTaju3.
Lenubie peakiuu. OOpaTumbie peaknuu. KuHETHUECKUN KpUTEpUl paBHOBECHS.
Hanpasnenne cmemenus paBHoBecud. [lpunnmn Jle Illarense. KoncTaHTa

paBHOBECCHAL. XHUMHYECKHE PaBHOBCCH:A B ICTCPOICHHBIX CUCTCMAX.

Buowt yueonwvix 3anamuii:

JlabopaTtopHas pabota:  XuMHUYecKas KHHETUKA U PaBHOBECUE 1 gac

Mopyas 4. PactBopsi (16 yacos)
Tema 4.1. O61me cBOMCTBA PACTBOPOB (8 4acoB)

OO1ue MOHATUS U TEPMHUHOJIOTHSI COBPEMEHHOM TeOopuu pacTBOPOB. PacTBOphI
KaK JucrepcHble cucTtembl. DU3MKO-XMMHYECKasl INpupoja pactBopoB. [lonsaTus
pacTBOopuMOCTH. HachllieHHbIE, HEHACBIILIEHHBIE U MTEPECHIIEHHBIE PACTBOPBI.

CrocoObl BBIpa)KEHHUSI COJAEPM AHUS PACTBOPEHHOTO BEUIECTBA B PACTBOPE.
MomnbHas nons. MosisipHasi KOHUEHTPALHSL.

Buowvl yueonwix 3anamuii:

Jlexus: OOG1ue cBoWCTBa PaCTBOPOB 0,5 yaca

Tema 4.2. PacTBOpPBI J1EKTPOJIUTOB (8 4acoB)
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Knaccudukanus pacTBOpOB MO XapakTepy B3aUMOJAEWUCTBUSA PACTBOPEHHOIO
BEILECTBA M PACTBOPUTENS. DIEeKTpoiuTuyeckas aucconuanus. CuiibHbIe U cllalble
ekTpoauThl. CTeneHp M KOHCTAaHTa Juccouuanuu. PaBHOBecHss B pacTBOpax
Cl1a0dbIX AJIEKTPOJUTOB. OCOOEHHOCTH 3JIEKTPOIMTUYECKOM IHUCCOLMALUU BOABIL.
HNonHoe mpousBeaeHue, BOJOPOAHBIA MOKa3zareb. [IoHATHE O KHCIOTHO-OCHOBHBIX
uHaukaropax. VoHHO-MonekynsipHble — ypaBHeHus. [lpaBuna  cocTaBieHMs.
HamnpaBneHnue npoTekanusi peakuii HOHHOI0 0OMEHa.

Buowt yueonwvix 3anamuii:

JIaGoparopHas pabota:  PacTBOpPBI 2JIEKTPOJIUTOB 1 gac

MoayJb 5. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (20 yacoB)
Tema 5.1. OcHOBHbIE NOHATHUSI U TePMUHOJIOTHS (4 yaca)

OKMCIINTEILHO-BOCCTAHOBUTEILHEIC PCaAKINU. OxucauTenun u
BOCCTAHOBHTCIJIN. HpOI.[GCCBI OKHCJICHHS M BoccTaHOBJICHMSA. CTeneHb OKMCIICHUS.
9J'I€KTpOHHBI€ YPaBHCHUA.

Buowt yueonwvix 3anamuii:

HGKI_[I/IHZ OKMCIINTEILHO-BOCCTAHOBUTEIBLHBIC pPCaKkInu 0 ) 5 gaca

Tema 5.2. [Iporuo3upoBaHe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOIMCTB
BemiecTBa (8 4acoB)
CBsI3b MEX]1y OKHCIIUTEIBHBIMU (BOCCTAHOBUTEILHBIMU) CBOMCTBAMHU BEIIECTB
U CTENEHSIMU OKHUCJIEHUS aTOMOB. ATOM B BBICIIEH, HM3LIEH U HPOMEKYTOUHOM
CTEMEHH OKUCJIEHUA. TUNUYHBIE OKUCIUTEINM U BOCCTAHOBUTEIU. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHAS JBOWCTBEHHOCTb.

Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansatue I[IporHo3upoBaHUE OKUCIUTENBHO- 0,5 yaca
BOCCTAHOBUTEJIbHBIX CBOMCTB BEILIECTB
JlaGopartopHas pabota:  OKHCIUTENbHO-BOCCTaHOBUTENbHbIC peakimu 0,5 gaca

Tema 5.3. MeToa 3J1eKTPOHHOTO Hajianca (8 4acoB)

[IpuHIIUTIBI METO/IA ANIEKTPOHHOTO OanaHca. PaccTaHoOBKa CTEXMOMETPUUYECKUX
kod(hPUIMEeHTOB B  CcXeMe peakiuu. BbIBOJ  ypaBHEHUS  OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHOU peakiuu. [locmenoBaTelbHOCTh pacCTaHOBKH KOA(D(UIIMEHTOB
METOJIOM DJICKTPOHHOTO OaaHca.

Buowvl yueonwvix 3anamuii:

JlaGoparopHas pabota:  OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakun 0,5 yaca
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Moayab 6. OcHoBBI 2j1eKTpoXuMuH (20 9acoB)
Tema 6.1. JnekTpoaHbIE NOTEHINAIbI. XUMHUYeCKHEe HCTOYHUKH TOKA (4 yaca)

Paznuunas npupoaa 3JIeKTpONPOBOIHOCTH BemlecTB. [IpoBogHUKH TIEpBOTO U
BTOPOTO poja. OJEKTPOHHAs W HOHHAs (PIEKTPOJUTHYECKAs])) MPOBOJIUMOCTb.
DNEeKTPOXUMHUYECKUE W HOHHO-METAJUIMYECKHE DJICKTpOJbl. ['ambBaHUYECKHE
AJIEMEHTHI U aKKyMYJISITOpbl. KOHIIEHTpAaIIMOHHBIE TaJTbBAHUYECKUE DJIEMEHTHI.

Buowt yueonwvix 3anamuii:

Jleknus: OCHOBBI JIEKTPOXUMUH 0,5 gaca

Tema 6.2. DiekTpoXuMHYecKasi KOPPO3USA MeTAJLIOB (8 4acoB)

Koppo3us u ee Buapl. Knaccudpukamuss KOppo3uu METaLIOB MO MEXAHHU3MY
IPOTEKaHUSI KOPPO3MOHHBIX MPOLECCOB. XUMHUYECKAass M BIEKTPOXUMUYECKAS
KOppo3us. DNEeKTpOKOppo3usi. KOHTakTHAsE KOPpO3US METAILIIOB.

AHOAHBIE W KaTOAHBIE NPOLECCHl MPU IIEKTPOXUMHUYECKON KOPPO3UHU.
3aBUCUMOCTb CKOPOCTM KOPpPO3MHM OT IPUPOABI METALUIOB U  XapakTepa
KOPPO3UOHHOH CpPEJbl.

IIpyHIMIIMAIBHBIE METO/BI 3AIMTHI METAIOB OT KOPPO3UHU.

Buowt yueonwvix 3anamuii:

JlabopaTtopHas paboTta:  DIEKTPOXUMHUYECKas: KOPPO3HS METAILIOB 0,5 yaca

Tema 6.3. daexkTposu3 (8 yacon)

DONeKTposu3  Kak  COBOKYNHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHBIX
MPOLIECCOB.

DNEeKTpoJIU3 pacijiaBOB. DJEKTPOJIM3 BOJHBIX PACTBOPOB. YYacTHE BOJbBI B
ANEKTPOAHBIX TMpoueccax. Peaknuu, NPOTEKAIOMIME HA HWHEPTHBIX W AKTUBHBIX
AIEKTPOAaX MPHU AIEKTPOIU3E pacTBOPOB. 3akoHbI Dapajes.

DNEKTPOIIUTUYECKOE TIONy4eHHe | paduHUpoBaHUE METAUIOB. (OCHOBBI
raJlbBAHMYECKUX METOJ0B HAHECEHHS] METAJUTMYECKUX MTOKPBITUH.

Buowt yueonwvix 3anamuii:

JlaGoparopHas pabota:  DIIEKTPOJIN3 0,5 yaca

Moayasb 7. O01mme cBOHCTBA METAJII0OB U HeMeTaJLJI0B (16 JacoB)

Tema 7.1. O0mIue cBOMCTBA METAJJIOB (8 YacoOB)
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[TomoxeHne MeTasuioB B IMEPHUOJMYECKOW CHUCTEME XMMHUYECKHUX 3JIEMEHTOB
J.1. Menneneena.

@u3nyeckue CBOMCTBA MeTauioB. Kpucramnoxumusi MeTauioB. XUMUYECKUE
CBOMCTBA  METAJUIOB.  MeTramibl  KaKk  BOCCTAaHOBUTENHW.  MeTtamibl  Kak
KOMITJIEKCOOOpazoBareny. Peaknuu MeTaioB ¢ MPOCTHIMU BeIecTBaMU. Peakiun
METAJUIOB C BOJOM, BOJHBIMH pPACTBOPAMM IIEJIOYEW W KHCIOTamMu. Peakius
METAJUIOB C BOJIHBIMU PACTBOPAMU COJIEH.

Mertannuueckue cruiaBbl. TUIBI OMHAPHBIX COETMHEHUM MeTaioB. KucioTHo-

OCHOBHBIE CBOMCTBA OKCHUIOB UM THUIAPOKCUAOB METAUIOB. MeTramnel Kak
KOMILIeKcooOpa3oBaTenu. Metamibel B npupojae. CrnocoObl MOMYYEHUs] U OYUCTKH

METAJIOB (METAJLTyprus).

Buowt yueonwvix 3anamuii:

Jlekums: OO0111ie CBOMCTBA METAJJIOB 0,5 gaca

Tema 7.2. O61mmue cBoiicTBa HeMeTaJ/LI0B (8 YacoB)

Hemeramnmbel B NEPUOAMYECKOM  CHCTEME  XHMHYECKUX  DJIEMEHTOB
JI.1. Menneneena.

Hemerannuueckue cBolcTBa. OKUCIUTEIbHAS AKTUBHOCTH HEMETAJJIOB.
Xumudeckue cBoMcTBa BakHeummx coequuennii [VA — VIIA rpynn nepuoandeckon
CHCTEMBI.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3ansatue: OOUME CBOMCTBA HEMETAIIOB 0,5 yaca

5. HEPEYEHb MATEPUAJIOB YYEBHO-METOANYECKOI'O
OBECHEYEHUS JJI51 CAMOCTOSATEJBHOM PABOThHI
OBYYAIOIIUXCH ITO TUMCHUTIJIMHE

5.1. Tembl KOHTPOJILHOM PadOTHI

Mopyb JUCHUTIIMHBI HaumeHoBaHHue TeM Howmep
3aa4u
Monyns 2. Ctpoenue atoma 1
Mopyns 2. ITepnoanyeckas cucteMa 2
anemeHToB /.M. MeHaeneeBa
Mopyms 2. XuMHuecKas CBA3b U CTpoeHue | 3
MOJIEKYJI
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Monayns 3. XUMHUYECKAs] TEPMOJIUHAMHUKA 4

Monayns 3 XuMnyeckass KHHETHKA U 5
paBHOBECHE
Monyns 4 PactBopsl. Crioco0Ob1 6

BBIPAXKEHUS COAEPKaAHUS
BEILIECTBA B PACTBOPE

Monyns 5 OxuciurensHo- 7
BOCCTaHOBUTEJIBHBIE PEAKIIUU

Monyns 6 DNeKTpOAHbIE TOTEHIUAIBI U 8
XUMHYECKHE UCTOUYHUKU TOKA

Monynb 6 Koppo3sus metanioB u cioco6sr | 9
3aIlUTHI OT HEe

Mopynsb 6 DIIEKTPOIIN3 10

5.2. TemaTuka KypcoBoM padoThI

KypcoBas paboTa yueOHBIM MJIaHOM HE MPEyCMOTpPEHA

5.3. llepedyeHp MeTOANYECKUX PEKOMEHAALMI

No
HanmenoBanue
n/o
1 Metoanyeckue peKOMEH/IAIMH 110 BBIMOJHEHHUIO J1a00paTOPHBIX paboT
2 Meroanueckre peKOMEH/IAIUU 10 BHITIOJHEHUIO KOHTPOJIBHON PabOTHI

5.4. IlepeyeHb BONPOCOB /ISl MOATOTOBKH K 3K3aMEHY
1. CkOIBKO MPOTOHOB U HEUTPOHOB COJAECPKUT PO aTOMA JIEMEHTA?
2. ATOMBI KakuxX OJJIEMEHTOB HMEIOT Ha BHEIIHEM YyPOBHE JJIEKTPOHHYIO
KOH(pUrypanuo?
3. KakoBa MakcuMalbHasi EMKOCTh MOlypPOBHs?
4. Kakasi moclieoBaTeIbHOCTh PACIOJIONKEHUSI OpOUTaIei COOTBETCTBYET MOPSIKY
3aI0JIHEHUS UX DJIEKTPOHAMU?
5. Kakne KBaHTOBBIE YHCIIa TOJHOCTBIO XapaKTePU3YIOT JHEPTHI0 DJIEKTpPOHA?
AIEKTPOHHYIO OPOUTAIIH?
6. Kakas anextpoHHo-rpadudeckas ¢gopmysia COOTBETCTBYeT npasuiy ['yHaa?
7. Cxonbko (s, p, d umm f,) opOurtaneit umeercs Ha ........ (HOMEp) PHEPTETUIECKOM
ypoBHE?
8. Kaxkas snexktponHO-rpaduyeckas ¢GopMysna COOTBETCTBYET 3HAYCHHUIO CITMHOBOU
BAJICHTHOCTH, PABHOM. ....... ?
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9. CKOJIBKO BaJICHTHBIX JJICKTPOHOB Yy aTOMa, JJIEKTPOHHAs (opmysia KOTOPOTO
UMEET BUL........ ?

10. Kakue 3Ha4eHHsI KBAHTOBBIX YHMCeN N U { XapaKTepU3ylOT BaJCHTHBIC AJICKTPOHBI
aToMma...?

11. KakoBa snektponHas opmyina atoma?

12. Kako#i u3 371eMEHTOB OTHOCHUTCH K.......(S, p, d uinu f) cemeiicTBy?

13. ATOMBI KaKoTO AJIEMEHTA... (HOMEep) Tepruoja UMEIOT... s (p uiu d) SJEKTPOHOB Ha
(Homep) ypoBHE?

14. B xakux mepuojie, TPYyNIe W TOATPYIIE HAXOAWUTCSA SJIEMEHT, SJCKTPOHHAs

15. Kako#i 13 251eMEeHTOB UMeET HauOOJbIINK (HAUMEHBIITNI) aTOMHBIN paanyc?

16. Kakoil U3 31eMeHTOB UMeET HauOOJbIIYI0 (HAUMEHBIIYIO) SHEPTUI0 MOHU3aLNN ?
SHEPTHUIO CPOACTBA K JIEKTPOHY ? JNEKTPOOTPULIATETLHOCTS?

17. Kakoii u3 anemMeHToB o0pa3yeT OKCUJl COCTaBa... (Hampumep, 3205)? 'uapokcun
cocTagna... (Hampumep, I(OH)3)? kucnory coctana ... (Hanpumep, H304)?

18. Kakoe 13 ocHOBaHuUii AByseTCs Hanboee (HauMEeHee) CUITbHBIM?

19. ¥V kakoro u3 3jeMeHTOB Haubosee (HaMMEHEE) BBIPAKEHBI METATMYECKUE
(HeMeTaJITnYecKre) CBocTBa?

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

21. C kakuMm d3JIeMEHTOM... (Ha3BaHHUE dJIEMEHTa) oOpa3yeT HaumbOoJiee (HauMeEHee)
MOJISIPHYIO0 XUMUYECKYIO CBA3b?

22. B xakoM U3 COeIMHEHUI XUMUYECKas CBA3b Hanbojee (HauMeHee) noJisspHa’?

23. B kakoil u3 MOJeKyl1 UMeeTCs OpAWHapHas (JIBOWHas, TPOiHasi) KOBaJIEHTHAas
CBSI3b?

24. Bo CKOJBKO pa3 YBEIUYUTCS (WM YMEHBIIUTCS) CKOPOCTh PEaKIUUd TpH
3aIaHHOM HM3MEHEHUU TEMIIEPATypPhI?

25. Ha ckoJbKO TpaaycoB HYXHO TOBBICUTH (MOHU3UTH) TEMIIEpaTypy, 4YTOOBI
YBEIUYUTH(YMEHBIIINTE) CKOPOCTh PEAKIUU B ... pa3, €CIU €€ TeMrepaTypHbII
K03(PUIIMEHT paBeH...?

26. YUeMy paBeH TeMIepaTypHbIid KOO(PPUITUEHT peakIuu, €CJId MPU MOHKEHUH
(TIOBBIIIIEHUH ) TEMIIEPATYPHI HA . ..... €€ CKOPOCTh YMEHBIIIIIACH (YBEJIMUUIIACH) B
paz?

27. Kak MOXHO (ITOBBIIIEHUEM WM MOHWKEHHEM TEMIIEPATYpPhl, TOBBIIIIEHUEM WIH
MOHMYKEHUEM JaBJICHUS, MOBBIIICHUEM WM MOHUKEHUEM KOHIICHTPAIMM BEIECTB,
YYacTBYIOIIMX B PEaKlMM) CMECTUTh PaBHOBECHE BIIPaBO (BJIIEBO) B CHUCTEME:...
(ypaBHeHue peakuuu, 3HaK AH)?

28. YKaxxuTe KpaTKyl0 HOHHYIO (hOpMY 71l MOJICKYJISIPHOTO YPaBHEHHSI.

29. YkaxxuTe MOJIEKYJIAPHYIO (hOPMY JUTsl KPAaTKOTO MOHHOTO YPaBHEHUS.
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30. C xakuMm BemecTBOM Oyner (wiau He OyAeT) B3aUMOJECUCTBOBATH JAAaHHOE
BEILECTBO?

peakuun). YKaxxuTe K03(pPUIHEHTHI IPU OKUCIUTENE U BOCCTAHOBUTEIIE.

32. Kakue mnporueccsl NPOUCXOIAT B TaIbBAHUYECKOM 3JEMEHTE ... (IpUBEIEHA
AIEKTPOXUMHUYECKAS cXeMa)?

33. B KakoM TrajJbBaHMYECKOM 3JEMEHTE MPOUCXOJUT mpouecc (MpHUBEIACHO
ANIEKTPOHHOE YpaBHEHUE)?

34. Kakoii MeTau1 MOXHO (HEb351) MOJIYUYNUTh JIEKTPOIN3OM BOJHBIX PACTBOPOB €0
COECIUHEHNI?

35. Ilpu s1meKkTposu3e BOJHOTO PACTBOPA KAKOM COJIM Ha 3JIEKTPOJAX BBIIEISIOTCS:
yKa3aHbl MPOIYKTHI JIEKTPOIN3a)?

36. Kakoil mMetamin MOXHO HMCHOJIb30BaTh B KayeCTBE MPOTEKTOpa (WJIM aHOJIHOTO
MOKPBITHS, UM KaTOJAHOTO MOKPBITHS) JJIs 3aLIUThl METAJIA ... OT KOPPO3UHU B .....
cpene?

37. Kakas yacTuua sIBJIsS€TCS IPOAYKTOM aHOJHOTO (MJIM KaTOAHOIO) Ipolecca Mpu
KOPpPO3UHU METAJUIOB ... U ... B ... cpefe?

6. ©OHJ1 OHEHOYHbBIX CPEACTB JJI51 HPOBEJEHUWA
IHNPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIUXCA 11O
JAUCIHUIIJIMHE

@oH/I OLIEHOYHBIX CPEACTB ISl MPOBEACHUS MPOMEKYTOUHOW aTTeCTalluu
oOy4Jarommxcs MO JUCHUIUIMHE MO pemieHuto kadeapsl oQopMiIeH OTACIbHBIM
MPWIOKEHUEM K paboueit mporpaMme.

7. IEPEYEHb OCHOBHOHN U g[OHOJIHI/ITE.JILHOI‘/'I YUYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JIJISI OCBOEHUS JUCHUIIJINHBI

OcHoBHas auTeparypa:

1. Yuxun E.B. Xumus [Dnextponnsiii pecypc]: yuebnoe nocodbue/ Yukun E.B.—
DNEeKTPOH. TEKCTOBbIE NaHHble.— Tomck: TOMCKHII rOCyTapCTBEHHBI YHUBEPCUTET
CUCTEM YMPAaBIICHUS U paguodneKTpoHuku, Iiab Konrent, 2012.— 170 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/13873.html.

2. CgaroBckas JI.Lb. CoBpemenHas xXumusi [DICKTPOHHBIH pecypc]: ydeOHOe
nocobue/ CparoBckass JL.Lb.— DnekTpoH. TekcToBbIe AaHHble.— M.: YueOHO-
METOJUYECKUI IIEHTP M0 00pa30BaHUIO HA KEJIE3HOJIOPOKHOM TpaHcropTte, 2013.—
252 ¢.— Pexum nocryna: http://www.iprbookshop.ru/16145.html.

3. KoBanmpuykoBa O.B. Xumwus [DneKTpoHHBIM pecypc]|: ydeOHoe mocooue/
KoBanmbuykoBa O.B., EropoBa O.A.— DneKTpOH. TEKCTOBbIE AaHHbIe.— M.:
Poccuiickuii yHuBepcuter apy»k0sl Hapoaos, 2011.— 156 ¢.— Pexum nocrymna:
http://www.iprbookshop.ru/11429.html.
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JlonoJiIHMTeIbHASA JIUTEepaTypa:
1. HoBocenrHoB A.A. KoHcnekt nekuuid mo Xumuu. Hacte 2 [DJIEKTPOHHBIN

pecypc]: yuebnoe mnocobue/ HoBocenbHOB A.A., MscoenoB E.M.— DnekTpoH.
TEKCTOBbIE JaHHble.— M.: MOCKOBCKMH TOCYIapCTBEHHBIM CTPOMUTEIIbHBIN
YHUBEPCUTET, 9bC ACB, 2010— 64 c¢—  Pexum  jgocryna:

http://www.iprbookshop.ru/16382.html.

2. OCHOBHBIE TIOHATHS U 3aKOHBI XUMUHU [DIEKTPOHHBIA pecypc|: METOAMYECKUE
yKazaHusi/ — OJEKTPOH. TEKCTOBbIE JnaHHble.— lBaHOBO: lIBaHOBCKWMIA
rOCYJapCTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcutTeT, ObC ACB, 2008.—
40 c.— Pexum nocryma: http://www.iprbookshop.ru/17743.html.

3. IlaBnoB A.M. W30OpaHHble TaBbl Kypca XUMHHU [DJIEKTPOHHBIM pecypc]:
yaeoHoe mocobue/ [TaBmoB A.M.— DnexTpoH. TekcToBbie nqanHbie.— CII10.: CaHkT-
[leTepOyprckuii  roCyIapCTBEHHBI apXUTEKTYPHO-CTPOUTENIbHBIA YHUBEPCUTET,
OBC ACB, 2011.— 99 ¢.— Pexum nocrymna: http://www.iprbookshop.ru/18998.html.

4. Xumus [DIEKTPOHHBIM pecypc|: METOIMYECKHE YKa3aHUsl K BBIIOJHEHUIO
7a060paTOpHBIX paboT/ — DJEKTPOH. TEKCTOBbIC NaHHble.— MBaHOBO: MBaHOBCKMIA
rOCyJJapCTBEHHBIN apXUTEKTYpHO-CTpouTtenbHblid yHUBepcuter, ObC ACB, 2007.—
36 ¢.— Pexxum moctyma: http://www.iprbookshop.ru/17759.html.

IIporpammHoe obecnieyeHue

1. TIIIIT MS Office 2016

2. TexcroBslil penaktop biaokHoT
3. Bpaysepsr IE, Google Chrome, Mozilla Firefox.

8. MIEPEYEHb PECYPCOB UH®OPMALIMOHHO —
TEJEKOMMYHUKAIIMOHHOM CETH "MHTEPHET", HEOBXOIUMbIX
JUUISI OCBOEHMSI TUCHUTIIMHBI

1.2OnextponHas uHbopmaronHo-o0paszoBarensHas cpega AHO BO "C3TVY"
(OUOC C3TY) [DnexTpoHHbI pecypc]. - Pexxum gocrtyma: http://edu.nwotu.ru/

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

3.OnekTponHo-O6nbMoTeunas cucrema IPRbooks [DmexTponHslii pecypc]. -
Pexwum moctyna: http://www.iprbookshop.ru/

4 Indopmanmonnas cuctema "EauHOe OKHO gocTyma K 00pa3oBaTelbHBIM
pecypcam" [DaekTponHblii pecype]. - Pesxxum moctyma: http://window.edu.ru/

5.MHdpopManoHHas CUCTEMbI IOCTYTA K 3JIEKTPOHHBIM KaTajoraM OUOIMOTeK
chepobr obpazoanusa u Hayku (MC DKBCOH) [DnexktpoHHblii pecypc]. - Pexum
nocrtyma: http://www.vlibrary.ru/
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9. METOOANYECKHUE YKA3AHUA 11O OCBOEHUIO JIUCHUIIJIMHBI

[IpenonaBanvie  AUCHMUIUIMHBI  MpEAyCMAaTpuUBaeT  cleayromue  (Hopmbl
OpraHM3alMu yY4eOHOTo IMpolecca: JEeKIUH, NPAKTHYECKUe 3aHITHs, KOHTPOJIbHYIO
paboTy, mabopaTtopHbie pabOThI, CAMOCTOSTEIBHYIO pabOTy CTyI€HTA, KOHCYJIbTAINH.

9.1. Ilpu um3yuyenun TeM u3 mMoayieul 1-7 cTyneHTaM HEOOXOIWMO MOBTOPHUTH
JICKIIMOHHBIN yueOHbI MaTepuaj, U3yuYuTh PEKOMEHIIOBAHHYIO JIUTEPATYpPYy, a TaKKe
y4eOHbII MaTepual, HaXOASIIUICS B YKa3aHHBIX HH()OPMAIIMOHHBIX pecypcax.

Ha 3aBepmaromiem 93Tame M3y4eHHs  KaKJIOTO MOAYJIS  HEOOXOAMMO,
BOCIIOJI30BaBUIMCh  MPEJIOKEHHBIMM ~ BOIPOCaMU  JJI1  CAaMOKOHTpPOJISL U
TPEHUPOBOYHBIMU TECTaMH, pPa3MEIIEHHbIMA B JJIEKTPOHHOM HH(OPMALMOHHON
obpazoBarensHOl cpeae (DMOC), mpoBepUTh KAY4ECTBO YCBOSHUS YIEOHOTO MaTepuraa.

B ciywae 3arpyiHeHHs B OTBETaxX Ha MOCTaBJIEHHBIE BONPOCH PEKOMEHIYETCS
MOBTOPUTDH yU4eOHBIA MaTepHUall.

9.2. Ilocne m3yyeHUs: Kaxa0ro MOAYJSl TUCHUIUIMHBI HEOOXOJIMMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOI'O TECTa MO JAHHOMY MOJYJIO C LENbI0 OLICHUBAHUS 3HAHUU U
noJiy4eHust 0asuioB.

9.3. llpu wm3yuenun wmoxaynsi 2 «CTpoeHHE aToMa M CBOMCTBA DJIEMEHTOBY
BBIMIOJHUTD 3a/aHusi 1-5 KOHTPOJBHOW pPabOTHI, PYKOBOJCTBYSCH METOJINYECKUMHU
PEKOMEHJAIMSAMU 110 €€ BBIIIOJIHEHHUIO.

[Ipu wm3yuennn monaynsi 4 «PacTBOpbD» BBINOJHHUTH 3aJaHhe€ 6 KOHTPOJIBHOM
paboThI, PyKOBOJICTBYSICh METOAMUYECKUMHU PEKOMEHIAIUAMH 10 €€ BHITIOTHEHHUIO.

IIpu wu3yuenun wmoxaynas S5 «OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE —PEAKLIMID)
BBITIOJIHUTh 3aJlaHue 7 KOHTPOJBHOM pPabOThl, PYKOBOICTBYSICH METOJUYECKUMU
PEKOMEHIAIMSMU TI0 €€ BBITIOJIHEHHUIO.

IIpu nzydyennn Moaysst 6 « DIEKTPOAHBIE TOTEHIUAIIBI U 3JIEKTPOJIN3) BBIIOJHUTh
3aandd 7 W 8§  KOHTPOJBHOW paboOThl, PYKOBOACTBYACH METOJUYECKUMU
PEKOMEHIAIMSAMU TI0 €€ BBITIOJIHEHUIO

9.4. Tlo 3aBepuICHUI0 M3Yy4YEHHUsS] Y4EOHOM NHUCLMIUIMHBI B CEMECTPE CTYIEHT
00s13aH TMPOUTH TPOMEKYTOUHYIO aTTeCTaluio. Bua mpoMexyTodHOM aTTecTaluu
ompenensercs pabounM yueOHbIM TUIaHOM. Dopma TPOBEACHUS MPOMEKYTOUHOU
aTTeCTAllMM — KOMIIBIOTEPHOE TECTUPOBAHHUE C HUCITOJIb30BAHUEM aBTOMATHU3MPOBAHHOMN
CUCTEMBI TECTUPOBaHUs 3HaHUM cTyieHToB B DMOC.

9.5. K mpoMexyTOYHOM aTTecTaluyd JOMYyCKAlOTCS CTYACHTHI, BBIMOIHUBIIHNE
TpeboBaHuUs pabovero yueOHOro miaHa.

9.6. Oco0eHHOCTH OCBOCHHS JAUCHUILUIMHBLI JAJ8 HHBAJIHAOB M JHI C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyueHne 00yyarolmuXcsi C OrPaHMYECHHBIMU BO3MOXKHOCTSMHU 30POBbS IpPH
HEOOXOJMMOCTH, IO JHUYHOMY  3asBIICHHIO, OCYIIECTBISCTCS Ha  OCHOBE
aJIanTUPOBAHHON pabodeil MporpaMMbl C HCIOJIH30BAHHWEM CIICIUATBHBIX METOJOB
0o0Oy4YeHHUs] M JUIAKTUYECKHX MaTepHalioB, COCTABJIEHHBIX C YY€TOM OCOOEHHOCTEH
NCUXO(PU3NYECKOTO PA3BUTHS, HHIUBUYAJIbHBIX BO3MOKHOCTEN M COCTOSIHUS 310POBbsI
TaKuXx oOydJaronuxcs (00ydJarorierocs).
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10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT' U1,
HUCITOJIB3YEMBIX ITPH OCYIIECTBJIEHUU OBPA3OBATEJIBHOI'O
INPOLNECCA IO INCIUIIVIMHE

HpI/I OCYHICCTBJICHUU O6paSOBaTeJ'H>HOFO mponecca 1o JUCHUITIINHE
HCITIOJIB3YIOTCA CIICAYIOIIUC HH(l)OpMaHI/IOHHBIC TCXHOJIOTHH:

1. Internet — rexHosorUK:

WWW (auri. World Wide Web — Bcemupnas [laytuna) — TexHOIOIHS pabOThI B
CETH C TUIIEPTEKCTAMH,

FTP (anrn. File Transfer Protocol — mporokon nepenaun (aijoB) — TEXHOJIOTHUS
nepeaayuu Mo ceTH (ailyioB MPOU3BOIHHOTO (opMaTa;

IRC (anrn. Internet Relay Chat — moodepeanblii pa3roBop B CETH, 4aT) —
TEXHOJIOTUS BEJCHHUS TICPETOBOPOB B peaJbHOM MacmTade BpPEMEHH, Iarolias
BO3MOYKHOCTh Pa3roBapuBaTh C JAPYTHMH JIIOJBMH IO CETH B PEKUME IPSIMOTO
JMaIora;

ICQ (anrm. I seek you — g unry TeOsi, MOXXHO 3amucaTh TpeMs yKa3aHHBIMH
OyKBaMH) — TEXHOJIOTHSl BEICHHS IEPEroBOPOB OJWH HA OJUH B CHUHXPOHHOM
pexuMe.

2. lucranmmonnoe odydenue ¢ ucnoias3opanneMm DMOC Ha mnardopme Moodle.

3. TexHonorus MyJIbTUMEANA B PEKUME JTUAIIOra.

4. TexHOJOTUsI HEKOHTAKTHOTO MH(POPMAIIMOHHOTO B3aMMOJCHCTBUS (BUPTyaIbHBIC
KaOWHETHI, TabopaTopun).

5. I'mneprekcToBass TEXHOJOTHSA (IJICKTPOHHBIE YUYCOHWKH, CIIPABOYHUKH, CIIOBApH,
SHIMKJIONIECINH) U T.1.

11. OIMCAHUE MATEPHUAJIBHO-TEXHUYECKOMU BA3BI,
HEOBXOJUMOM JUIS1 OCYIIECTBJIEHUSI OBPA3SOBATEJIBHOT'O
IMPOLIECCA IO YYEBHOH JUCIUIIJINUHE

1. bubanoreka.

2. CipaBOYHO-TIPAaBOBas CHCTEMa KOHCYJIbTAHT TLTIOC.

3. DnekTpoHHas HHHOPMAITMOHHO-00pa3oBaTelbHas cpela YHUBEPCUTETA.
4. JlokanpHas CETh C BBIXOJOM B HHTEPHET.
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12. BAJLJIbHO-PEUTUHITOBASI CUCTEMA OLIEHKH PABOThI
CTYIEHTA
dopMHUpOBaHUE OIIEHKU TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U IPOMEXKYTOUHOM
aTTeCTallMy 110 UTOraM OCBOCHMS TUCLUUIUIMHBI OCYIIECTBISIETCS C UCIOJIB30BAaHUEM
OAJITbHO-PEUTUHIOBOM OLIEHKH PAa0OTHI CTYJEHTA.

Bun yueOHo# padoThl, 32 KOTOPYIO CTABATCA 0aJIbI Bbanabl

YyacTue B online 3aHATHAX, MPOCMOTP BHJICO JICKITUI 0-5

KoHnTponbHbIi TECT K MOAYIIO 1

KoHTponbHBIN TECT K MOAYIIO 2

KoHTposnbHbIN TECT K MOAYJIIO 3

KoHTposnbHbIi TECT K MOAYIIIO 4

KoHTposbHBINM TECT K MOIYJIIO 5

KoHTponbHbI# TECT K MOAYIIIO 6

KOHTpOJIBHBIN TECT K MOAYIIIO 7

JlaGopaTtopHnas padora 1

JlaGopaTtopHnas pabota 2

JlaGopaTtopHnas pabora 3

O OO0 0|00 olo|o
I
W WWWWwWhrAWWW MW

JlaGopaTtopHas pabota 4

Konrtponbnas padora 0-30
HToroBbIii KOHTPOJILHBIN TECT 0-30
BCEI'O 0-100
BOHYCBbI (6asmibl, koTOpble MOT'YT OBITH 10OaBIcHBI 10 100) Banusbi
- 32 aKTUBHOCTh 0-10
- 33 y4acTHE B OJIUMIINAJIE (B 3aBUCUMOCTH OT 3aHSTOTO MECTa) 0-50
- 3a yyactue B HUPC (B 3aBucumocT# oT paboThl) 0-50
- 32 o)OpMJICHHE 3asIBOK Ha MOJIE3HbIE METOIBI (palllipeITIOKEHUS ) 0-50
banabHas nmikaJia oneHKHu
Onenka (3K3aMeH) Bbanasl
OTJINYHO 86 — 100
XOpOUIO 69 — 85
YIOBJICTBOPUTEIIHHO 51 -68
HEYJOBJIETBOPUTEIBHO Menee S1
OueHka Mo KOHTPOJILHOM padoTe
Ounenka KonnuecTBo Gansnos
OTIIUIHO 27 - 30
XOPOMIO 23 - 26
YJIOBJIETBOPUTEIIBHO 18 - 22
HEYJOBJIETBOPUTENBHO MeHee 18
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IIpunoxenue

K paboueii mporpamme
JUCIHATUTHHBL « X UMUSD
JUTS HATIPABJICHUS TTOATOTOBKH

20.03.01. — TexHOoCepHas 6e3011aCHOCTD
DOOHA
OLHEHOYHbBIX CPEACTB
1. Tlepeuyennb GpopMupPyeMBbIX KOMIIETECHIIUMH
Oouwexkyromypnute (OK)
Koo
Haumenoeanue u (unu) onucanue komnemenyuu
KOoMnemenyuu
OK-10 CMOCOOHOCTBIO K MIO3HABATEIBLHON EATEIIEHOCTH
Ilpogpeccuonanvnuie (I11K)
Koo Haumenosanue u (unu) onucanue KomnemeHyuu
KomnemeHnuyuu
IK-22 CIIOCOOHOCTBIO MCIIOIb30BaTh 3aKOHBI M METOJbI MaTEMaTHKH, €CTECTBEHHbIX,
TYMaHUTApPHBIX U AKOHOMHYECKUX HAyK MpPU PELIEHUU NPOoPecCHOHATbHBIX
3a1a4
IIK-23 CIIOCOOHOCTBIO TPUMEHSTh Ha TMPAKTHUKE HABBIKK TPOBEICHHS WU OIHCAHUS
UCCJIE/IOBAaHUM, B TOM YHUCIIE SKCIIEPUMEHTAIbHBIX
2. IMacmopT ¢oHIA OLIEHOYHBIX CPEIACTB
Ne Kountpoanpyemsbie moayan Kon HaumenoBanue
n/n (TeMbI) AUCHMILINHBI KOHTPOJIMPYEMOH | OLIEHOYHOI0 CPEACTBA
KOMIICTCHIIHH
(WM ee 4acTH)
1 Monyinb 1. OcHOBHBIE IOHATHS OK-1, OIIK-2 KonTpomnbuslii Tect |
Y 3aKOHbI XUMUH
2 Monyns 2. CTpoeHue BelecTBa OK-1, OIIK-2 Kontponbnslii TecT 2
3 Mogyns 3. Obmue OK-1, OIIK-2 Kontponbuslii TecT 3
3aKOHOMEPHOCTH NPOTEKaHUS JlaGopatopHnas pabora 1
XUMUYECKHUX PeaKni
4 Monyns 4. PacTBopsl OK-1, OIIK-2 Kontponbusiii TecT 4
JlabopartopHnast paboTta 2
5 Monyib 5. OKHCIUTENBHO- OK-1, OIIK-2 KoHnTpoasHslii TECT 5
BOCCTAHOBUTEJIbHBIC PEAKITUN Jlabopartopnast pabora 3
6 Monyinb 6. OcHOBBI OK-1, OIIK-2 KoHTposbHslii TECT 6
JIEKTPOXUMHUHU JlaboparopHnas pabota 4
7 Monyne 7. O6mmue cBoiicTBa OK-1, OIIK-2 KonTpomabuslit Tect 7
METAJIJIOB ¥ HEMETAJIJIOB
8 Monymu 1-7 OK-1, OIIK-2 KonTponbHast pabora;
W TOroBbIii KOHTPOJIBHBIN
TECT
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3. [loka3aTe/iu M KPUTEPUH OlleHHBAHUS KOMIIETEHIIUIA M0 dTanaM (popMupoBaHUsA

ITokazarenu

OTtarmsl Kpurepun oneHUBaHUS Pe3yIbTaTOB O0yUCHHS

ocBocrns | AOCTHHAKEHNA

KOMITETEHII 3aJJAHHOTO YPOBHS
. OCBOCHUS 1 2 3 4 5

KOMITETEHITHI
3unarnb He | 3naer 3Haet o01ue 3HaeT oourue 3HaeT oo1rue
(OK-10, TIK-22, 3Ha | HETBEP | MOHATHUS U MOHSTHUS U 3aKOHBI | MOHITHS U 3aKOHEI
ITK-23): o6rmme eT 10 3aKOHBI XUMUHU XUMHH; KBAHTOBO- | XMMHHU; KBAHTOBO-
TTOHSITHSI ¥ 3aKOHBI o0mue | KBaHTOBO- MEXaHHIECKYIO MEXaHUIECKYIO
XUMUH; KBAHTOBO- TIOHATH | MEXaHUYECKYIO TEOPHIO CTPOCHHUS | TCOPUIO CTPOCHUS
MEXaHUIECKYIO U TEOPHIO BEIIECTBA,; BEIIECTBA,;
TEOPHUIO CTPOCHHUS 3aKOHBI | CTPOCHHSA COBpPEMEHHYIO COBpPEMECHHYIO
BEIIECTBA, XUMUH | BEIIECTBA; HHTEPIPETALNIO HHTEPIPETALNIO
COBpPEMECHHYIO COBPEMCHHYIO MIEPUOTUIECKOTO MIEPUOTNICCKOTO
HHTEPIPETALUIO HHTEPIPCTAIHIO 3axona JI.1. 3aKOHa
MIEPUOTUICCKOTO nepuonuveckoro | MeHpeneena; Memnpeneena;
3axoHa JI.11. 3axoHa JI.11. OPUHLMIINAIBHBIE | IPUHLIUINAIBHBIC
Menpencena; MengeneeBa OCHOBBI OCHOBBI
MPUHIUITUAIIbHBIC MPUHIUITHATIBHBL TCPMOJINHAMHNYCCK TCPMOJUHAMHNYICCKO
OCHOBBI € OCHOBBI oro u T'0 ¥ KHHETUIECKOT'O
TEPMOAMHAMHYECKOT TEPMOJWHAMHUYEC | KHHETHYECKOTO MTOJIXOJIOB K
0 ¥ KHHETHYECKOTO KOT'O U MTOJTXOJIOB K OTIMCAHUIO
MTOJIXOJIOB K KHHETHYECKOTO OTIMCAHHUIO 3aKOHOMEpPHOCTEH
OTIMCAHUIO TOJIXOJIOB K 3aKOHOMEPHOCTEH | MPOTEKAHUS

Tepasri 3aKOHOMEpPHOCTEH OTIMCAHHUIO MIPOTCKAHUS XHMHYECKIX

yran MIPOTCKAHMUS 3aKOHOMEPHOCTE | XHMHUCCKHX PeaKIuii;
XUMHUYECKHX 1 TIPOTEKaHUS peaKIuii; coJliepyKaHue
PeaKIHii; XUMHUYECKHUX coJiepKaHne COBPEMCHHOM
coJiepKaHue PeaKIHii; COBPEMCHHO TECOPHUH PACTBOPOB;
COBPEMEHHOHI TEOpUu TEOPUIO
TEOPHUH PACTBOPOB; PacTBOPOB; OKHUCITUTEIBHO-
TEOPHIO TEOPHIO BOCCTaHOBH-
OKHCITUTEIHHO- OKHCITUTEIHHO- TeJTbHBIX
BOCCTaHOBHUTEIBHBIX BOCCTAHOBUTEIIFH | TIPOIIECCOB;
MIPOIIECCOB; BIX TIPOIIECCOB; TEOPETHYECKHE,
TEOPETHYCCKIE TEOPETHYCCKHE OCHOBBI  ITyTH
OCHOBBI U ITyTH OCHOBBI U ITyTH MIPAKTHIECKOTO
MIPAKTUYECKOI0O MMPaKTUYECKOIo UCIIOJIb30BAaHUSA
HCIIOB30BAHUS HCTIOJIB30BAHUS 9JIEKTPOXHUMUH;
QJICKTPOXUMUU, QJICKTPOXUMUU O6IJ_II/IG CBOMCTBaA
0011IKe CBOMCTBA METAJIJIOB,
METaJUIOB, HEMETAJLIOB,
HEMETAJIJIOB, OMHAPHBIX
OMHAPHBIX XUMHUYECKHX
XUMHUYECKHX COeIMHEHU
COEJIMHEHUH.

YMmerhb He | VYmeer | Ymeer Ymeer Ymeer

(OK-10, TTK-22, yMe | XapakT | XapaKTepu30BaTh | XapaKTepHU30BaTh XapaKTepU30BaTh

IK-23): eT €pHU30B | CTPOCHHUE aToMa CTPOEHHE aToMa CTPOEHHUE aTOMa

XapaKTepru3oBaThb aTb XUMHUYCCKOIro XUMHUYECCKOI' O XUMHUYCCKOTI' O

CTPOCHHE aToMa CTPOEH | 3JIeMEHTa B JJIEMEHTA B JJIEMEHTA B paMKax
Bropoit XUMHUYECKOTO ne pamKax paMKaxX KBaHTOBO- | KBaHTOBO-

JTan JJIEMEHTa B paMKax aToMa | KBAaHTOBO- MEXaHUYeCKOH MeXaHUYeCKOH
KBaHTOBO- XUMHUYE | MEXaHUYEeCKOH MoJieNnn; paboTaTh | MOJICIH;
MEXaHHYECKOMH CKOTO MOJIEJIH; ¢ Tabuien MIPOTHO3UPOBATH
MOJIETIH; aJeMeH | paboTaTh ¢ Memnpeneena, CBOICTBa
MIPOTHO3MPOBAThH Ta B TabIuIen COCTaBIIATh 9JIEMEHTOB, a TaK¥Ke
CBOMCTBA JJIEMEHTOB, pamkax | MenneneeBa, HO | ypaBHEHMs (hopMBI U CBOIICTBA
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a TakKe GOpMBI 1 KBaHTO | HE yMeeT XUMHAYECKUX COCAMHEHU I
CBOMCTBA BO- COCTaBIISITh peakuuii, Ho 3JIEMEHTOB Ha
COEIMHEHUN MEXaH! | ypaBHEHHS HEBEPHO OCHOBAHUHU
3JIEMEHTOB Ha YECKOH | XMMHUYECKHX HHTEPIPETHPYET TIOJIOKEHHS
OCHOBAHUH MOJICTH | peaKIHi Ppe3yIbTaThI SJIEMEHTA-TA B
TOJIOKEHHUSI ; HO HE TEPMOJNHAMHUYECK | IEPUOIIMIECKON
3JIEMEHTA B ymeer HX U CHCTEME
MEePUOANUECKON pabota KHHETUYECKUX Meneneena;
cucteme /. U. Tb C pacueros. JaBaTh OIMCAHUE
Meneneena; Ta0IuIL IpUPOC U
J1aBaTh ONMCAHUE en XapakTepy
MPUPOJC U Menne XUMHUYECKOH CBSI3H
XapakTepy JieeBa MEXIy aTOMaMH U
XAMUYECKOH CBSI3H MIPOTHO3UPOBATH
MEXIy aTOMaMH U CBOICTBA BEIIECTB U
MIPOTHO3MPOBATH MaTepHasioB Ha
CBOICTBA BEIIECTB U OCHOBAHHUHU
MaTepHajoB Ha COOTHOIIIEHHS
OCHOBAHUH COCTaB - CBOICTBA,
COOTHOIIIECHHS COCTaB MPOM3BOIUTH
- CBOWCTBA; TEPMOJUHAMUYECKU
MIPOU3BOTUTH € U KUHETHYECKHUE
TEPMOJANHAMUYICCKHE pacueThl U
U KUHETUYECKHUE HUHTEPIPETUPOBATH
pacdeTs 1 MTOTyYCHHEIC
HHTEPIPETHPOBATH pe3yIbTaTHL;
MIOJTy9ICHHBIC COCTaBIIATh
pe3yIbTaTHL, YpaBHCHHS
COCTaBIISITh XAMHYECKUX
YpaBHCHHUS peaKIuii pa3IHIHBIX
XUMHUYECKUX THIIOB; ONKUCKHIBATE
peaKImii pa3IHIHBIX MIPOLIECCHI, JIeXKAIIHE
THUIIOB; B OCHOBE Pa0OTHI
OIIUCHIBATH XUMHUYECKUX
MIPOLIECCHI, JIeXKAIIHUE HCTOYHHKOB TOKA,
B OCHOBE PabOThI rajabBaHUYECKOTO
XAMHUYECKUX MIPOU3BOJICTBA,
HCTOYHHKOB TOKA, AHTHKOPPO3HOHHOM
rajbBaHUYECKOrO 00paboTKn
MIPOU3BOJICTBA, MaTepHAIIOB.
AHTHKOPPO3HOHHOM
06paboTku
MaTepuasoB.
Buaagerr metomamu | He Bnanee | Bimaneer Bnageer Bnageer meTogamu
(OK-10, TIK-22, BIa | T METOIaMH METOIaMHK CTEXHOMETPUUYECKUX
IK-23): Jee | HEKOTO | CTeXMOMETpPHYEC | CTEXHOMETPHUYECK | PAcUeTOB;
CTEXHOMETPUYECKHUX | T pBIMU KHX PacueToB; HX PacYeTOB,; KBaHTOBOI
pacueToB; METO/Ja | KBaHTOBOMU KBaHTOBOM MEXaHUKU;
KBaHTOBOM MH MEXaHHMKU; HO MEXaHUKU; TEPMOJANHAMHIECCKO
MEXaHUKU; CTEXHO | JOITyCKaeT TEPMOJAWHAMHYECK | TO H KHHETHYECKOTO
TePMOAMHAMHYECKOT METpUY | OIIMOKH B oro u aHaIM3a
. 0 U KHHETHYECKOIO €CKHX METOoJaxX KHHETHYECKOTO XUMHYECKUX
Tperuii aHaJi3a pacueT | TepMOAMHAMHYEC | aHAIW3a MIPOIIECCOB;
oran XUMUYECKUX 0B; KOro U XUMHUYECKHX 3JIEKTPOHHOTO
MIPOIIECCOR; KBAaHTO | KMHETHYECKOTO MIPOIIECCOB; HO OajaHca.
AJIEKTPOHHOTO BOM aHamM3a JIOTTyCKaeT
Oanamca. MEXaH | XUMHUYECKHUX OLIMOKY B
HUKU MPOIIECCOB U MeToHax
MeToAaX AIIEKTPOHHOTO
AJIEKTPOHHOTO OajlaHca
OanaHca
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4.111xaanl olleHUBAHUS
(6amIbHO-pEHTHHTOBASI CUCTEMA)

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

Baniabl

VYyactue B online 3aHATHAX, TPOCITYIIMBAaHUE BUICO JIEKIIUN

o
1
(6]

KoHnTpoabnslii TECT K MOAyIO 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 MOLYIIIO 7

JlaboparopHas pabdota 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 KOMIICTCHIUIT TPH M3YYEeHUHU y4eOHOM TUCHHUILVINHBI B IpoLecce 0CBOCHUS

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 U YHCIIO HEUTPOHOB.

CocraBbTe OJICKTPOHHBIC U 3JI€KTpOHHO-I‘pa(1)I/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[. . Menzaeneesa u ero 3J1eKTPOHHOW GOPMYIBI COCTaBBTE MPOTHO3 €r0 XMMUYECKUX CBOMCTB,

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

1. B kakux Nepruoac, rpymnrec u noArpymnie pacroaractcs JaHHBII 3JIEMEHT B HepHOHquCKOﬁ

cucreme /1. 1. Menneneena?
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2. YKaxuTe COOTBETCTBHE MEXKIY IIOJIO)KEHHEM 3JIEMEHTa B mnepuoaudeckod cucreme [I. .
MenneneeBa u €ro JIEKTPOHHOU (OpMYsIoi (HOMEPOM BHEITHETO YHEPTEeTHYECKOTO YPOBHs, OOITUM
YHCIIOM BJICHTHBIX JIEKTPOHOB, XapaKTEPOM HX PACHPEACICHHS [0 OPOUTAIISIM).

3. K kakoMy 3JI€EKTpPOHHOMY CEMENCTBY OTHOCUTCS TaHHBIN JIEMEHT?

4. OxapaxkTepu3yHTe BAJICHTHBIE COCTOSHHS aTOMOB JAHHOTO D3JEMEHTa B OCHOBHOM U
BO30YKICHHBIX COCTOSIHUSAX C MOMOIIBIO ANEKTPOHHO-Tpadudeckux Gpopmyit.

5. UeMy paBHbI MakCUMaJlbHasi 1 MUHUMAaJIbHAs CTEIEHU OKHUCIEHHUS aTOMOB 3TOrO 3jeMeHTa? 6.

KakoBbl ¢hopMyIibl BHICIIETO OKCHJIA K COOTBETCTBYIOIIETO TUAPOKCUIA 3TOTO dJIeMeHTa?

3ananmne 3. XuMu4eckas CBAi3b H CTPOEHHE MOJIEKY.JI

Onpenenure THUN XUMHYECKON CBA3M (KOBaJCHTHAas HEMOJSpHAs, KOBAJICHTHAs IMOJISIpHAs WIU
noHHas) B BeuiecTBax JAukuciaopon u I'mapua 6epusins.

B cnydyae KkoBaJeHTHON MOJSPHON WM HMOHHOW CBSI3M YKKHUTE HANpPaBICHUE CMEUICHUS
AJIEKTPOHOB. B cllyyae KOBaJIeHTHOM (MOJSPHOW WJIM HEMOJISIPHOM) CBSI3U TOCTPOMTE 3JIEKTPOHHbBIC
cxeMbl MoJekyln (Teopus JIbrouca) U omnpeneanuTe KpaTHOCTb CBS3H, MOCTPOWTE CXEMbl MEePEeKpPhIBAHUS
ANIEKTPOHHBIX opOuTanei (meron BC) u onpenenure reoMeTpudeckyio GopMy MOJICKYJIbI.

3ananue 4. XumMnuyeckasi TepMOJAUHAMUKA

Breraucnnre BeTHUMHBI AH0298, A80298 u AGozgg JUISL peakiuu

CH3CHO ? CH4y + CO(y
OObscHUTE 3HAK W3MEHEHHs HHTAJIBIIMM M SHTponuu. Bo3MokHa M 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) BBIUMCIINUTE, BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMU IIPH 33aHHBIX U3MEHEHUSX:

a) TeMIeparypsl B 3 pasa,
0) obmiero naBneHus (MPU U3MEHEHUN 00beMa CUCTEMBI) B 4 pasa,
B) KOHIICHTpAIMil peareHToB B 7 pas;

4) ykaxxute, Kak He0OXO0IMMO M3MEHUTh BHEIIHHE MapaMmeTphl (Temieparypy, olIiee naBieHue,
KOHIIEHTPAIIUU PEareHTOB), YTOOBI CMECTUTH PAaBHOBECHE BIPABO.

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 pactBopurenst

2. Maccosyto aomro, %.

3. MoubHyro noio, %.

4. MonsipHyIO KOHIIEHTPAINIO, MOJIb/JI.

3aganue 7. OKHCIUTENTbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUHT

Hns  peakiuu, TpOTEKAOUNIEH [0 TPUBEICHHOM CXEME, COCTaBbTE€ YPAaBHEHUS METOJIOM
3JIeKTpOHHOro OamaHca. [ Kax1oil peakluu yKaXHUTe, KaKoe BEIIECTBO SIBJISETCS OKUCIUTENEM, 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. DIeKTPOAHBIC MOTEHIHAJBI U J1eKTPOABUIKYIIHE CHIIbI

CocraBbTe CXEMY TaJIbBAHUYCCKOI'0 3JICMCHTA, HAIMUIIUTEC SJICKTPOHHBIC YPABHCHHUA JJICKTPOJHBIX
IIPOLIECCOB M CYMMApHOE YpPaBHEHHE COOTBETCTBYIOIIEH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHON PEAKIIMH.
BoruncnuTe KOHIIEHTpAIMIO pacTBOPA AJIEKTPOJIUTA.

HcxonHble JaHHBIE:

- Metast niepBoro anektposa Pb;
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- DnekrposuT nepsoro sekTpoaa PH(NO3)s;

- Konnenpanus smekTponuTa neporo 3aekrpoaa 0,1 Mois/m;

- Metasut Broporo snektpoaa T1;

- DeKTpoauT BToporo 3ekrpoaa TINOs.

-3/1C 0,18 B.

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

Kak mporekaer KOHTAaKTHas KOPpO3Ws IIMHKA W KaJAMHs BO BIaxHOM Bo3ayxe? CocTaBbTe
3JIEKTPOHHBIE YPaBHEHUSI aHOJHOTO U KaTOJHOTO mpolieccoB. Kakue mpoayKTsl mpu 3TOM 00pa3yroTcs?

3aganue 10. DuexTpoJus

Kak Oyner npoucxoauTh 3JIEKTPOIN3 BOJHOTO pacTBopa anekTponuta KoSO,4 npu ucnonb30BaHUN
WHEPTHBIX 2JIeKTponoB? [IpuBeauTe ypaBHEHHE JAUCCOIMAIMH AJICKTPOJIUTA U TOSICHUTE BO3MOXKHOCTH
y4acTusi KaXJIOro U3 OOpa3yloIIMXCS HOHOB B 3JEKTPOAHBIX peakiusax. CocTaBbTe 3JIEKTPOHHBIC
ypaBHEHUS TPOIIECCOB, MPOTEKAIOIINX HA IEKTPoJaX. Berauciure Maccy (U1 TBEPIABIX U KUIKHUX) WA
00beM TTPU HOPMAJIBHBIX YCIOBUAX (M1 Ta3000pa3HbIX) BEIIESCTB, 00pa3yIOIMUXCs Ha JIEKTpoaax (eciau
Ha KaTo/ie BBIJCIISIOTCS JIBa BEIIECTBA, PacyeT MPOBOIUTE TOJIBKO I METAIIA).

JlanHble, HEOOXOAUMBIE JIJISI PELICHMUS:

— BpeMsl POBEICHHSI AJIEKTPOJIN3a T = 2 Jaca,

- cuna Toka =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/MOJIb.
2. B kakux equHUIIAX U3MEPSIETCSl OTHOCUTEbHASI aTOMHAas 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 CTEXHOMETPHICCKUE COOTHOIICHHSI MEXKIY IPOAYKTAMU PEAKITUN

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
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6. Kakoe (kakue) KBaHTOBOE (KBAaHTOBBIC) YHCIIO (UHCIIA) MTOJIHOCTHIO XapaKTEPU3YIOT SHEPTHUIO
ANEeKTpoHa?
aan
b. n, I
c. ¢,nl
d.e,l.
7. UeMy paBHBI KBAHTOBBIE YKcHa n, {, my 7151 SEKTPOHA, HAXOISIIETOCS B SS-COCTOSIHUN?
a.51,0.
b.5,0,0.
c.0,0,5.
d. 1,51
8. CKOJIbKO IPOTOHOB M HEUTPOHOB COJICPIKUT 5¢?
a. 21 u46.
b. 25u21.
c. 21 u2l.
d. 46 u 21
9. B kakux mepuome W TPYIIE HAXOMUTCS DJJIEMEHT, OJJCKTpoHHas (opMmylia aroma
kotoporo [Kr]4d'%5s%?
a. nepuon IV, rpymma IIA.
b. mepuon V, rpymma IIA.
C. nepuox V, rpynmna VIIIA
d. nepuon IV, rpymma IIB.
10. Kakoii U3 3JIeMEHTOB XapaKTepPU3yeTCss HANMEHBIIIMM aTOMHBIM Paanycom?
a.Cl.
b. Br
c. |
d.F
11. B kakoii MoeKyJe UMEIOTCs IBOMHBIE KOBAaJICHTHbBIE CBSI3U?
a. CHy
b N;
c. NHs.
d. H,S
12. Kaxoii T XUMHYEeCKOil ¢Bs3u B F?
a. Merannuyeckas
b. Tlonspuas koBaneHTHas
c. HMonHas.
d. HemonsipHas KoBaJieHTHAs

6.MeToauyeckne MaTepUuaJibl, ONpe/easolnue NpoueIypbl OlleHHBAHUS 3HAHUI
9 9
YMEHHi, HABbIKOB M (MJIH) ONBITA 1eATEJIHLHOCTH, XaPAKTEePHU3YIOIIHX ITATNBI
(hopMupoBaHUA KOMNETEHUH

6.1. VToroBBIii KOHTPOJBHBIH TECT JOCTYIEH CTYACHTY TOJIBKO BO BpEMs TECTHPOBAHWS,
COTJIACHO PACMUCaHUS 3aHATUNA UM B YCTAHOBIIEHHOE JIEKAHATOM BpEMSI.

6.2. CtyneHT HHPOPMHUPYETCSI O PE3yNIbTaTaxX TEKYIIEH yCIIeBaEMOCTH.

6.3. CtyneHT mony4aeT MHPOPMAIMIO O TEKYIIeH yCleBaeMOCTH, HAYHCIECHUU OOHYCHBIX
0aJTOB U JOITYCKE K MPOIEype UTOTOBOTO TECTUPOBaHUs OT mpernoAaBatens wim B DUOC.
6.4. [IpousBoauTCS MACHTU(DUKAIMS TUIHOCTH CTYICHTA.

6.5. CrtyneHraMm, AOMYIIEHHBIM K IMPOMEKYTOYHOM aTTECTAIIMU, OTKPBHIBAETCS HTOTOBBIN
KOHTPOJIbHBIN TECT.

6.6. TecT 3aKkphIBacTCS CTYACHTOM JIMYHO IT0 3aBEPIICHUN TECTHPOBAHUS MIIM aBTOMATHUECKU
M0 UCTEYEHUH BPEMEHHU TECTUPOBAHUSI.
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