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

1.1. Llenbto OCBOEHUS IUCUUIUIMHBI «XUMHUSD» SBIAETCS NPUOOPETEHHE
CTYJE€HTaMH OOIEXMMUYECKUX 3HAHUN M HABBIKOB I10 ONHUCAHUIO M XapPAKTEPUCTHKE
XUMHUYECKUX MPOLIECCOB U SIBJICHUU.

1.2.VI3ydyeHne IUCIUTUIMHBI «XUMHUS» CIHOCOOCTBYET PEIICHUIO CIEAYIOIINX

3a/1a4y npodeccuoHaIbHOM J1eITeNbHOCTH:

- U3y4CHUE OCHOBHBIX MOJIOKEHU XUMHUUECKON TEOPUH;

- MOJTy4YeHue oO0IUX MPECTAaBICHUN O COACPKaHUU U METOIaX XUMUYECKOM
HayKH, €€ MECTE B COBPEMEHHOU CUCTEME €CTECTBEHHBIX HAYK U MPAKTUYECKOU
3HAYMMOCTH JIJI1 COBPEMEHHOTO OOIIECTRA.

1.3. TIlpouecc wu3ydyeHHMs] JIUCUUIUIMHBI HampaBieH Ha (HOpMHUpPOBaHHE
CHEAYIOINX KOMIETECHIINH:

Oowenpogheccuonanvnuie (OIIK)

Koo
Haumenosanue u (unu) onucanue KomnemeHyuu
KOMnemeHuuu
OIK-1 TOTOBHOCTD HCIOJIb30BaTh byHIaMEHTAIbHBIC
] 00IIIeMH)XKCHEPHBIC 3HAHUS
Ilpogpeccuonanvuuie (11IK)
Kona HaumeHnoBanue u (MJIK) ONMUCAHNE KOMIIETEHIIUU
KOMIIeTeHUNH
TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE MOHSTHUS, 3aKOHBI U MOJICIIH
MK-4 TEPMOJMHAMHUKHA, XUMHUUYECKOM KHUHETHUKH, IEpEeHOca Temia u
MacCChI
CIIOCOOHOCTh BBIOMPATh U MPUMEHSITh COOTBETCTBYIOIINE METOJIbI
K-5 MOJEIUPOBAHUS (PUBUUYECKUX, XUMHUYECKUX U TEXHOJOTHMUECKUX
MIPOIIECCOB

1.4. B pe3ynbTate OCBOCHUS JUCHUTUIMHBI 00yUYarOIIUNCS TOJKEH:
HNmMmeTs npeacraBiieHue:

® 0 €IMHOW CUCTEME €CTECTBEHHO-HAYYHBIX 3HAHUW, OCHOBAX COBPEMEHHOTO
€CTECTBO3HAHHUS U €CTECTBEHHO-HAYYHOU KapTUHE MUPA;

® 0 IPAaKTUYECKOH 3HAUMMOCTH TEOPETUUECKUX Pa3pabOTOK B 00JaCTH
XUMUYECKUX HAYK, UX HEOOXOMMMOCTH JJIsl Pa3BUTHUSI COBPEMEHHOTO
oOmiecTBa ¥ 00ecnevYeHNs HaAyYHOT0 U TEXHHUYECKOT 0 Iporpecca;

® 0 COBPEMEHHOM TEOPUH CTPOCHUH MATEPUH;

e 00 OCHOBHBIX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUUYECKUX PEaKLIUM.



3HaTh:

oO1IMe MOHATHS U 3aKOHBI XUMUU;

KBaHTOBO-MEXaHUYECKYIO TEOPUIO CTPOEHUS BEILECTBA;

COBPEMEHHYIO MHTEPIIPETALIMIO IEpHOANIECKOTO 3aKkoHa [[.11. Menneneena;
MPUHIUIINAIBHBIE OCHOBBI TEPMOJIMHAMUYECKOT0 M KHHETUYECKOTO OIXO0/I0B
K OIIMCAHUIO 3aKOHOMEPHOCTEN ITPOTEKaHUS XUMUYECKUX PEaKIIMIA;
COJIepKaHUE COBPEMEHHOI TEOPUU PACTBOPOB;

TEOPHIO OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX MPOLECCOB;

TEOPETHYECKUE OCHOBBI U IIYyTH MIPAKTUYECKOTO UCIIOIb30BAHUS
IEKTPOXUMUM;

oO11re CBOMCTBA METAJUIOB, HEMETAJIIIOB, OMHAPHBIX XUMUYECKUX
COEeJIMHEHUMH.

YMmerh:

XapaKTEepHU30BaTh CTPOEHUE aTOMa XUMHUYECKOTO 3JIEMEHTA B PaMKax
KBaHTOBO-MEXaHUUECKOM MOJICIH,

MIPOTHO3MPOBAThH CBOMCTBA 3JIEMEHTOB, a TakXke (POPMbI U CBOMCTBA
COEJIMHEHH 3JIEMEHTOB HAa OCHOBAHUH ITOJIOKEHUS JIEMEHTA B
nepuoguueckou cucreme 1. 1. Menneneena;

JIaBaTh OIMCAHUE IPUPOJIE U XapAKTEPY XUMHUUECKOU CBSA3H MEKIY aTOMaMHU U
IIPOTHO3MPOBAThH CBOMCTBA BELIECTB U MAaTEPUAIOB HA OCHOBAaHUH
COOTHOIIICHHUS COCTaB - CBOMCTBA;

MIPOU3BOAUTH TEPMOJANHAMUYECKUE U KUHETUYECKHUE PACUEThI U
MHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI;

COCTABJISITh YPABHEHUS XUMUYECKHUX PEAKIUI PA3INYHBIX THIIOB;

OIUCHIBATh MPOIIECCHI, JISKAIUE B OCHOBE pabOThl XUMUYECKUX HCTOUHUKOB
TOKa, TAJIbBAHUYECKOTO MPOU3BOJICTBA, AaHTUKOPPO3UOHHON 00pabOTKH
MaTepHuaoB.

Baanern, meTogammu:

CTEXUOMETPUUYECKUX PACUETOB;

KBAaHTOBOM MEXaHUKH;

TEPMOAMHAMHYECKOTO U KHUHETUYECKOT0 aHAIN3a XUMHYECKUX MTPOLIECCOB;
AJIEKTPOHHOTO OajaHca.

2.MECTO YYEBHOH JUCIUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHON TPOTPAMMBI

JncuumnianHa « XHMHS» OTHOCUTCS K 0a30Boi yacTu 0yoka b1.
JucuumuinHa 6a3upyeTcs Ha MKOJbHOM KypCe XUMUHU.
OcBoeHHME NUCIUIIMHBI HEOOXOJAMMO KakK MPEAIIeCTBYIONIEe JJIsi U3YUYEHUS

CIIEIUAJIBHBIX AUCIUILINH (pa3/eiibl, CBA3aHHbIE C MPOTHO3UPOBAHUEM U OIMMCAHUEM
CBOMCTBa BEIIECTB M MaTepUaiOB, COMPOTHUBIECHUEM MAaTEPUATIOB, KOPPO3ZMOHHOU
3aIUTOM, BOJIOMIOATOTOBKOM U JIp.).



3. OFBEM JJUCHUIIJIMHBI B BAYETHBIX EIUHUIIAX
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1 Moayas 1. OcHOBHbBIE 100028 | 05 | 0.5 9
MOHATHSA U 3aKOHBLI XUMHH
2 Tema 1.1. Beegenne. OcHOBHBIE 6017 | 0.5 55
MMOHSATUS
3 Tema 1.2.Crexuomerpuueckue 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 XUMUYECKUX 8/0,22 | 05]0,5 7 E;Il.
anemenToB .M. Meneneena
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 XUMHAYECKOI 5014 | 0.5 45 3an.
TEPMOAVNHAMUKHI 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 7
ANEKTPOJIUTOB
14 Moayas 5. OkucJnTeabHO- 200056 | 05 | 05 | 1 18
BOCCTAHOBHTE/IbHbIE PeaKINU
15 Tema 5.1. OcHOBHEBIE TOHATHS U 4011 | 05 35
TEPMHUHOJIOTHUS




Tema 5.2 IIporno3upoBanue
16 | ONHCHITCEIRHOT . 8/0,22 05|05| 7
BOCCTAHOBUTEJIBLHBIX CBOICTB
BEIIECTBA
17 Tema 5.3. MeToa1 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 Tewma 6.2. DnekTpoXxuMHIECKas 8/0 22 05 7 3an.
KOPPO3Hs METaJNIOB 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 M HEMETAJLJIOB
93 Tema 7.1. O0mue cBONCTBA 8022 |05 75
METAILIOB
24 Tema 7.2. O0mne cBOMCTBa 8/0.22 0.5 75
HEMETAIIOB
Hroro 108/3 4 2 4 98 1 IK3

4. COIEP KAHUE YYEBFHOHN JUCIUIIJIMHBI

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

XuMHUSIT KakK pas3fen €eCTEeCTBO3HAHMA — HaykKa O BEHIeCTBaX M HX
npeBpanieHusIx. MecTo XUMHUHM B CHUCTEME €CTeCTBO3HaHMsA. llepcrnexTuBHBIE
HaIMpaBJICHUS PA3BUTHUS XUMUUYECKOU HAYKH.

BemecTtBo, TmpeBpailleHHE BelIecTBAa. ArperaTHo€ COCTOSIHHE. ATOMHO-
MOJICKYJIIpHOE Y4eHHE. ATOM, MoJieKyila, (popMmylbHas eauHuIa. XUMUYECKUN
AJEMEHT. ATOMHasi W MOJIEKYJIsipHas Macchl. [IpocThie M COXHBIE BEIIECTBA.
Envnauna konmdecTsa BemiecTBa — 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 MAaTEPHUH: BEIIECTBO U mosie. Mozenu aroma.

MarepuaiibHble YaCTHUILIbI, BXOASIINE B COCTAB aTOMa: 3JIEKTPOHBI, IPOTOHBI U
HelTpoHbl. Pa3mepsl sapa. [lnotHoCTh simepHoro BemiecTBa. CyOaTOMHbBIE YACTHUIIBI —
HYKJIOHBI. 1130TONIBI. ATOMHBIE HOMEPA U MACCOBBIE YHCIIA.

KBaHTOBO-M€XaHMuUeckass  MoAenb  aroMa.  KBaHTOBaHHWE  DHEPIUM.
KopnyckynsipHo-BoJIHOBOM nyanu3M. BosnHoBast QyHKIusA. DIeKTpoHHAs opOUTaib.
KBanToBble umcna. DHepreTudyeckue ypoBHH W mnoaypoBHHU. [lpunumn I[laynwm.
VYpasuenue llpeaunrepa.

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

DJEKTPOHHBIE U 3JIEKTPOHHO-Tpaduueckue (Gopmyibl aTOMOB.

Buowt yueonwvix 3anamuii:

Jlexmust: Crtpoenue atoma 0.5 gac

Tema 2.2. Ilepuoguyeckasi cucreMa xumMmudeckux iementoB .. MenaeneeBa

(8 gacos)

[Tepuonuueckuit 3axkon [[.U. MenneneeBa. CoBpemeHHas ¢GopMyJIUpOBKa.
[Tonstue nepuonuunoctu. Tabnuua xumudeckux snemeHToB .M. MenneneeBa kak
rpaduyecKkoe BhIpAKEHHUE MEPUOIUUECKOTO 3aKoHa. CTpykTypa TaOauibl (IEprobl,
rpynnsl, noarpynmnsl). [lepuoandeckas cucreMa 3JI€MEHTOB B CBETE COBPEMEHHOM
Teopun CTpoeHuss aroma. CBsi3b MEXAy TOJOXKEHHEM »dJeMeHTa B TaOnuIe Hu
AJIEKTPOHHOM KOH(UTYypaIien ero arToMoB.

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

@opMBI U CBOMCTBA COCAUHEHUN 3JE€MEHTOB. OKCHIbI, 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 XapPAKTEPUCTUKHU CBSZU
(oHeprust u ayuHa). OCHOBHBIE THUIIBI XMMHUYECKOW CBS3U: MOHHAs, KOBaJICHTHAas,
MeTtauinueckasi. CBONCTBa MOHHOM CBSI3U (HEHAINPABIECHHOCTh U HEHACBIIIEHHOCTD).
Mexanu3M 00pa3oBaHUsi MOHHOW CBSI3H.
KBaHTOBO-MEXaHHUECKAS WHTEpIIpETALUS MEXaHHU3Ma oOpa3oBaHUs
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
(HACKIIIAEMOCTh, HANPaBIEHHOCTb, MOJIIPHOCTH). O- U TI- CBA3U. KpaTHble CBs3H.
I'eomerpuueckass popma Monekyn. ['mOpuauzanms opOutaneit (sp-, Sp2-, Sp3-).
JIUTI0IbHBIE MOMEHTHI CBSI3€U U MOJIEKYJI.

OcCHOBHBIC TIOJIOKEHUS METOJAa  MOJICKYISpHBIX  opoOutaneir  (MO).
Ces3piBaromye U pazpeixisionme MO. KpaTHOCTh CBSI3M € TOYKU 3pPEHUSI METOJIa
MO. DHepreTuyeckue 1uarpaMmal.

Meramnuyeckas CBA3b. MOJEKYISIPHOE 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 BUA XMMHYECKOM CBSA3U MEXKIY YaCTUIIAMH B

KpHUCTaJIax.

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

[Ipenmer XUMHMUYECKOW TEPMOAMHAMHUKHU. BHYTpEHHsAS JHeprus, TeEIulora,

pabota. IlepBoe Havyao TepMOAMHAMHUKU. DHTAIBIUA. 3aKoH I'ecca U cieacTBue U3

9



Hero. TepMoauHamMHuYeCKME pacueThl. OK30- U DHIOTEPMUYECKUE PpEaKLUU.
Outponus. CBoboanHas sHeprust [ m60ca, e€ n3MeHeHne — IBIXKYIAsi CUJia PEaKIUu.
HanpaBieHHOCTh ~ XMMHMUYECKHUX IPOLECCOB. TepMOAMHAMMUYECKUNA  KPUTEpUI
paBHOBECHSI.

Buowt yueonwvix 3anamuii:

Jlexms: OCHOBBI XUMHUYECKOU TEPMOIMHAMUKHI 0.5 gaca

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

['omoreHHble M TeTEpOreHHble CcUCTEMBL. CKOPOCTh TOMOIEHHBIX PEaKIUU.
@aKTOphl, BIUSIOIIME HAa CKOPOCTh PEAKUHUH. 3aBUCHUMOCTh CKOPOCTHU PEAKLIUUA OT
KOHIICHTPAIlUM PEarupyromux BelEeCTB. 3aKOH JACHCTBYIOIINX MacC, KUHETUYECKHUE
ypaBHeHHs. KoHcTaHTa ckopocTu peakuuu. YacTHbIE NOPSAKU O pearupyroiium
BEIIECTBAM W OOIIMN TOPSAJIOK pEeakiuu. 3aBUCUMOCTh CKOPOCTH TOMOTEHHBIX
peakiuit ot Temrneparypsl. [IpaBuwino Bant-I'odda. Dueprus akruanuu. Y paBHEHHE
Appenuyca.

CKOpOCTb TE€TEpPOreHHOM peakiuh. ['OMOTreHHBI U TeTEPOTreHHBIN KaTaju3.
Lemnnbie peakiuu. OOpatumble peakinuu. KuHeTHdyeckuid KpuUTEpUil paBHOBECHS.
Hanpasnenne cmemenus paBHoBecuda. Ilpununun Jle Illatense. KoucranTa

paBHOBECCHAL. XHUMHYECKHE PaBHOBCCH:A B ICTCPOICHHBIX CUCTCMAX.

Buowt yueonwvix 3anamuii:

JlabopaTtopHas pabota:  XuMHUYecKas KHHETUKA U PaBHOBECUE 1 gac

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

OO1ue MOHATUS U TEPMUHOJIOTHSI COBPEMEHHOM TEOpuu pacTBOPOB. PacTBOphI
KaK JucrepcHble cucTtembl. DU3MKO-XMMHYECKasl INpupoja pactBopoB. [lonsaTus
pacTBOpuMOCTH. HachllleHHbIE, HEHACBIILIEHHBIE U NTEPECHIIEHHBIE PACTBOPHI.

CrocoObl BBIpaKEHUS COJAEpPAHUS PACTBOPEHHOI'O BEIIECTBA 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 B3aUMOAECHCTBHSI PaCTBOPEHHOTO
BEILECTBA U PACTBOPUTENS. DJEeKTpouThudeckas auccouuanus. CHibHbIE U clla0ble
ekTpoauThl. CTeneHp M KOHCTAaHTa Juccouuanuu. PaBHOBecHss B pacTBOpax
Cl1a0dbIX AJIEKTPOJUTOB. OCOOEHHOCTH 3JIEKTPOIMTUYECKOM IHUCCOLMALUU BOABIL.
HNonHoe mpousBeaeHue, BOJOPOAHBIA NoKa3zareb. [IoHATHE 0O KMCIOTHO-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 NOHATHSI 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 pPCaKkuInunu 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 MPOMEKYTOUHOM
CTEIEHH OKUCJIEHUA. TUNNYHBIE OKUCIUTEINM U BOCCTAHOBUTENU. OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHAS JBOWCTBEHHOCTb.

Buowt yueonwvix 3anamuii:

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

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

[TpuHIIUTIEI METO/A ANIEKTPOHHOTO OanaHca. PaccTaHoOBKa CTEXMOMETPUUYECKUX
kKod(hPUIMEeHTOB B CcXeMe peakiuu. BbIBOJ  ypaBHEHUS  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHOM peakiuu. IlocienoBaTeIbHOCTh PaCCTaHOBKH KO3 (GUIIMEHTOB
METOJIOM DJICKTPOHHOTO OanaHca.

Buowvl yueonwvix 3anamuii:

JlaGoparopHas pa6ota:  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiun 0,5 yaca
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Moayab 6. OcHoBbI 3s1ekTpoxuMu (20 yacoB)
Tema 6.1. JnekTpoaAHbIE NOTEHINAIbI. XUMHUYeCKHEe NCTOYHUKH TOKA (4 yaca)

Paznuunas npupoaa 3JeKTpONPOBOIHOCTH BellecTB. [IpoBogHMKN TIEpBOro U
BTOPOTO poja. OJEKTPOHHAs W HOHHAs (PIEKTPOJUTHYECKAs])) MPOBOJIUMOCTb.
DNEeKTPOXUMHUYECKUE W HOHHO-METAJUIMYECKHE DJICKTpOJbl. ['ambBaHUYECKHE
AJIEMEHTHI U aKKyMYJISITOpbl. KOHIIEHTPAIIMOHHBIEC TaJbBAHUYECKHUE DJIEMEHTHI.

Buowt yueonwvix 3anamuii:

Jleknus: OCHOBBI JIEKTPOXUMUH 0,5 gaca

Tema 6.2. DiiekTpoXuMHYecKasi KOPPO3UA MeTAJIOB (8 4acoB)

Koppo3us u ee Buapl. Knaccudpukamuss KOppo3uu METaLIOB MO MEXAHHU3MY
IPOTEKaHUS KOPPO3MOHHBIX IMPOLIECCOB. XHUMHUYECKAas M BJIEKTPOXUMUYECKAS
KOppO3us. DNEKTPOKOPpo3usi. KOHTaKTHAs KOPpO3Us METAILIOB.

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

[IpyHIMIIMATBHBIE METO/BI 3AIMTHI METAIOB OT KOPPO3UHU.

Buowt yueonwvix 3anamuii:

JlabopaTtopHas paboTta:  DIEKTPOXUMHUYECKass KOPPO3HS METAILIOB 0,5 yaca

Tema 6.3. daexkTposu3 (8 yacon)

DONeKTposu3  Kak  COBOKYNHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHBIX
MPOLIECCOB.

DNEeKTpoJIU3 pacijiaBOB. DJEKTPOJIA3 BOJHBIX PACTBOPOB. YYacTHE BOJbBI B
ANEKTPOAHBIX TMpoueccax. Peakuuu, NpOTEKAIOMIME HA HWHEPTHBIX U AKTUBHBIX
AIEKTPOAaX MPHU AIEKTPOIU3E pacTBOPOB. 3akoHbI Dapajes.

DNEKTPOIIUTUYECKOE TIONy4eHHe | paduHUpoBaHUE METAUIOB. (OCHOBBI
raJlbBaHMYECKUX METOJ0B HAHECEHHS] METAJTMYECKUX MMOKPBITUMA.

Buowl 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.

@u3nvecKkre CBOMCTBA METaLIOB. KpucTamnoXxumusi METaUIOB. XUMUYECKUE
CBOMCTBA  METAJUIOB.  MeTramibl  KaKk  BOCCTAaHOBUTENHW.  MeTtamibl  Kak
KOMITJIEKCOOOpazoBareny. Peaknuu MeTaioB ¢ MPOCTHIMU BeIecTBaMU. Peakiun
METAJUIOB C BOJOM, BOJHBIMM pPACTBOPAMM IIEJIOYEHM M KHUCIOTaMH. Peakuus
METAJUIOB C BOJIHBIMU PACTBOPAMU COJIEH.

Mertannuueckue cruiaBbl. TUIBI OMHAPHBIX COCTUMHEHUM MeTaioB. KucioTHo-

OCHOBHBIE CBOMCTBA OKCHUIOB UM THUIAPOKCUAOB METAUIOB. MeTramnel Kak
KOMILIeKcooOpa3oBaTenu. Metamibel B mnpupojae. CrnocoObl MOJYYEeHUS] U OYUCTKHU

METAJIOB (METAJLTyprus).

Buowt yueonwvix 3anamuii:

Jleknus: OO01me CBOMCTBA METAIIIOB 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 HEMETAJIJIOB.
XUMHUYECKHE CBOMCTBA BaskHEeNIIMX coequHennid [IVA — VIIA rpynn nepuoandeckoi
CHCTEMBI.

Buowt yueonwvix 3anamuii:

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

5. HEPEYEHb MATEPUAJIOB YYEBHO-METOINYECKOI'O
OBECIHEYEHUS 1JI51 CAMOCTOSTEJBHOM PABOThHI
OBYYAIOIIUXCH ITO TUMCHUTIJIMHE

5.1. Tembl KOHTPOJILHOM PadOTHI

MoayJb TUCHUATIMHBI HanMmeHoBaHue 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 XuMHyeckass 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 UCTOYHUKU TOKa

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

Mopyns 6 DIIEKTPOIIN3 10

5.2. TemaTuka KypcoBoM padoThI

KypcoBas paboTa yueOHBIM MJIaHOM HE MPEyCMOTpPEHA

5.3. llepedyeHp MeTOANYECKUX PEKOMEHAALMI

No
HanmenoBanue
n/o
1 Meroanueckre peKOMEH/IAIUU 10 BHITIOTHEHUIO TA00PATOPHBIX padoT
2 Meroanueckre peKOMEH IalUU TT0 BHITIOJTHEHUIO KOHTPOJILHON paOOThI

5.4. IlepeyeHb BONPOCOB JJIf1 MOATOTOBKHU K IK3aMeHY

1. CkoIbKO MPOTOHOB U HEUTPOHOB COJAEPKUT SAPO aTOMA JIEMEHTA?

2. ATOMBI KaKHX 3JIEMEHTOB UMEIOT Ha BHEIITHEM YPOBHE DJIEKTPOHHYIO
KoH(uUrypanuo?

3. KakoBa MakcuMaibHasi €eMKOCTb OypPOBHS?

4. Kakas mocne0BaTeIbHOCTh PACIONIOKEHUsI OpOUTaIell COOTBETCTBYET MOPSAKY
3aMOJTHEHUS UX DJIEKTPOHAMU?

5. Kakuie KBaHTOBBIE UKCIIa MMOJTHOCTHIO XapaKTePU3YyIOT SHEPTHIO AIEKTpOHA?
AIEKTPOHHYIO OPOUTAIIH?

6. Kakas snextponHo-rpaduueckas popmysa COOTBETCTBYeT npasuity ['yHaa?

7. Cxonbko (S, p, d unu f,) opOutaneit umeercs Ha ........ (HOMEp) SHEPTETHUESCKOM
ypoBHE?

8. Kakas anexTpoHHO-Tpaduueckast GopMyia COOTBETCTBYET 3HAUEHUIO CITMHOBOM
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BAJICHTHOCTH, PABHOM. ....... ?

9. CKOJBKO BaJCHTHBIX JJICKTPOHOB y aTOMa, 3JEKTPOHHas (opmyiia KOTOPOTO
UMEET BULL........ ?

10. Kakue 3Ha4eHHsI KBAHTOBBIX YHMCel N U { XapaKTepu3ylOT BaJCHTHBIC AJICKTPOHBI
aToma...”?

11. KakoBa snektponnas opmyia atoma?

12. Kakoii u3 371eMEHTOB OTHOCHUTCS K.......(S, p, d miu ) cemeiicTBy?

13. ATOMBI KaKOTO JIEMEHTA... (HOMEep) Tepruoaa UMEIOT... S (p WK d) AIEKTPOHOB Ha
(HOMED) ypOoBHE?

14. B xakux mepuojie, TPyIMIe W TOATPYIIE HAXOAUTCSA SJIEMEHT, SJCKTPOHHAs

15. Kakoii U3 3;1eMEHTOB UM€EET HauOOJIbIIUI (HAMMEHBIINI) aTOMHBIN paguyc?

16. Kakoil U3 31eMEHTOB UMeET HauOOMBIIYIO0 (HAUMEHBIIYI0) SHEPTUI0 NOHU3AaLUN ?
SHEPTHUIO CPOACTBA K BJIEKTPOHY ? NEKTPOOTPULIATETLHOCTS?

17. Kakoit 13 a35ieMeHTOB 00pa3yeT OKCHUJ] CoCcTaBa... (Hampumep, 3205)? ruapokcua
cocrasa... (Hanpumep, I(OH)3)? kucinoty cocrasa ... (Hanpumep, H304)?

18. Kakoe 13 ocHOBaHuUii sABseTCs Harboee (HauMEeHee) CUITbHBIM?

19. V xakoro u3 371eMEeHTOB HanOoJiee (HauMeHee) BhIPaKEHbI METAJTMYECKUE
(HeMeTamIM4eckue) cBoicTra’?

20. Kakol TN XMMAYECKOMN CBSI3U UMEETCA B MOJIEKYJIE..."?

21. C kakuMm d3JIeMEHTOM... (Ha3BaHHUE BJIEMEHTa) 00pa3yeT Haubojiee (HauMeHee)
HOJISIPHYIO0 XUMUYECKYIO CBA3b?

22. B xakoM U3 COeIMHEHUI XMMUYECKas CBSI3b Hanbojee (HauMeHee) moJisspHa?

23. B kakoil u3 MoJeKyl1 uMeeTcs OpAuHapHas (JBOIWHAs, TpOifHAsi) KOBaJICHTHAs
CBSI3b?

24. Bo CKOJBKO pa3 YBEIUYUTCS (WJIM YMEHBIIUTCS) CKOPOCTh PEAKIUU TIpU
3aJlaHHOM HM3MEHEHUH TEMIIepaTyphl?

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

26. YeMy paBeH TeMInepaTypHbIid KOd(PPHUITUEHT peakIuu, €Cliv IPU MOHWKEHUN
(TIOBBIIIIEHUN ) TEMIIEPATYPHI HA ...... €€ CKOPOCTh YMEHBIIIMIACH (YBEIMUUIIACH) B
paz?

27. Kak MO>HO (TTOBBIIIIEHUEM WJI TOHWKEHUEM TEMITEPATYPhl, MOBBIIICHUEM WU
MOHWYKEHUEM JIaBJICHUS, TTOBBIIIICHUEM WJIM MIOHM)KEHUEM KOHIICHTPAIIUU BEIIECTB,
YYaCTBYIOIIMX B PEAKLIMH) CMECTUTh PAaBHOBECHE BIIPABO (BJIEBO) B CUCTEME:...
(ypaBHEeHUE peakiuu, 3Hak AH)?

28. YKaxxuTe KpaTKyl0 HOHHYIO (DOpMY JIJIsl MOJICKYJISIPHOTO YPaBHEHHSI.

29. YkaxuTe MOJIEKYJISIPHYIO (OPMY ISl KPATKOTO MOHHOT'O YPaBHEHHUS.
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30. C kakuM BemecTBOM OyneT (wiu He OyAeT) B3auMOJACHCTBOBATH JTAHHOE
BEILECTBO?

(cxema peakuuu). YKaxxute Ko3QpQGUIUEHTH! IPU OKUCIUTEIIE U BOCCTAHOBUTEIIE.

32. Kakue npouecchl MpoOUCXOAAT B TAJIbBAHUYECKOM JIEMEHTE ... (IpUBEACHA
AIEKTPOXUMHUYECKAS cXeMa)?

33. B KakoM TrajJbBaHMYECKOM »JJIEMEHTE MPOUCXOIUT mHpouecc (MpUBEIECHO
ANIEKTPOHHOE YpaBHEHUE)?

34. Kakoil MeTasu1 MOKHO (HEJb35) MOIYYUTh SJIEKTPOIU3OM BOJHBIX PACTBOPOB €T0
COECIUHEHNI?

35. Ilpu 21exTposIM3e BOJHOTO pacTBOpPA KAKOW COJIM Ha JJIEKTPOJAX BBIIACIISIFOTCS:
yKa3aHbl MPOIYKTHI JIEKTPOIIH3a)?

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
KOPPO3HUH METAIJIOB ... H ... B ... cpene?

6. ®OH/I OHEHOYHBLIX CPEACTB JIAA IPOBEJIEHUA
MNPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JUCHUTIJIMHE

@DOHJT OLICHOYHBIX CPEACTB IJsi IPOBENCHHS MPOMEKYTOUHOW aTTECTALUU
oOy4Jarommxcs MO JUCUUIUIMHE MO peleHuto Kapeapsl o(QopMIIEH OTAEIbHBIM
NPUWIOKEHUEM K paboyeil mporpaMme.

7. MNEPEYEHb OCHOBHOM U TONMOJHUTEJBLHON YYEBHOU

JUTEPATYPBI, HEOBXOJUMOMH JJ1sI OCBOEHUSA JUCIIUTIIVHBI
OcHoBHas JuTeparypa:

1. Yuxun E.B. Xumus [OnextpoHHslid pecypc]: yuebHoe nocodue/ Yukun 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 [DJIEKTPOHHBIM pecypc]: ydeOHoe
nocobue/ CparoBckas JI.Lb.— DOnekTpoH. TeKCTOBbIe naHHbIe.— M.: YudeOHO-
METOIMYCCKHUI IIEHTP 110 00pa30BaHUIO HA XKEJIC3HOIOPOKHOM TpaHcmopTe, 2013.—
252 ¢.— Pexwum gocryna: http://www.iprbookshop.ru/16145.html.

3. KoBampuykoBa O.B. Xumusa [DnexTpoHHbI pecypc]: ydeOHoe mocoOue/
KoBanmpuykoBa O.B., EropoBa O.A.— DnekTpoH. TEKCTOBbIE JaHHble.— M.:
Poccuiickuii yHuBepcuter apyx0sl Hapoaos, 2011.— 156 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/11429.html.

JlonmoiHUTEILHASA JMTEpaTypAa:

16


http://www.iprbookshop.ru/13873.html
http://www.iprbookshop.ru/16145.html
http://www.iprbookshop.ru/11429.html

1. HoBocensHoB A.A. KoHcnekt yiekuuil mo xumuu. Yacte 2 [DneKTpOHHBII
pecypc]: yuebHoe mocobue/ HomocenbHoB A.A., MscoenoB E.M.— DOnekTpoH.
TEKCTOBBIE JaHHble.— M.: MOCKOBCKHI TOCYIapCTBEHHBIM CTPOUTEIIbHBIN
YHUBEPCUTET, 9bC ACB, 2010— 64 c¢—  Pexum  jgocryna:
http://www.iprbookshop.ru/16382.html.

2. OCHOBHBIE TOHATHS U 3aKOHBI XUMUHU [DJIEKTPOHHBIA pecypc|: METOAMYECKUE
yKazaHusi/ — OJEKTPOH. TEKCTOBble JaHHble.— lBaHOBO: VIBaHOBCKMIA
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 nocobue/ [TaBmoB A.M.— DnexTpoH. TekctoBbie nqanHbie.— CII10.: CaHkT-
[leTepOyprckuii  roCynapCTBEHHBI apXUTEKTYPHO-CTPOUTENIbHBIA  YHUBEPCHUTET,
5bC ACB, 2011.— 99 ¢.— Pexum nocryma: http://www.iprbookshop.ru/18998.html.

4. Xumus [DIEKTPOHHBIM pecypc|: METOIMYECKHE YKa3aHUsl K BBIIOJHEHUIO
7ab0paTOpHBIX paboT/ — DJEKTPOH. TEKCTOBbIE NaHHble.— MBaHOBO: MBaHOBCKMIA
rOCyJJapCTBEHHBIN apXUTEKTYpHO-CTpouTenbHbld yHUBepcuter, ObC ACB, 2007.—
36 c.— Pexxum moctyma: http://www.iprbookshop.ru/17759.html.

IIporpammHoe obecnieyeHue

1. IIITIT MS Office 2010
2. TekcrtoBblil pegakTop biokHOT
3. Bpaysepsr IE, Google Chrome, Opera u ap.
8. IEPEYEHb PECYPCOB UH®OPMALIMOHHO —

TEJEKOMMYHUKAIIMOHHOWM CETH "UHTEPHET", HEOBXOJIUMBIX
JUISI OCBOEHMS TUCIHUATIIMHBI

1.2Onexkrponnas uHpopmaronHo-oOpa3zoBarensHas cpega AHO BO "C3TV"
(OUOC C3TY) [DnekTpoHHbIii pecypc]. - Pexxum goctyma: http://edu.nwotu.ru/

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

3.OnekTponHo-6nbanoreunas cucrema IPRbooks [DmexTponHslii pecypc]. -
Pexum moctyna: http://www.iprbookshop.ru/

4 Indopmanmonnas cuctema "EauHOe OKHO gocTyma K 00pa3oBaTelbHBIM
pecypcam" [DnekTpoHHbIH pecypce]. - Pexxum mocryma: http://window.edu.ru/

5.MHdpopManoHHas CUCTEMbI IOCTYTA K 3JEKTPOHHBIM KaTajoraM OUOIMOTeK
chepnl obpazoBanus u Hayku (MC DKBCOH) [Onexktponnsiii pecypc]. - Pexum
nocryma: http://www.vlibrary.ru/

9. METOANYECKHUE YKA3ZAHMHSA 110 OCBOEHUIO JUCIHUITIMNHBI

[IpenogaBanne  IUCHUIUIMHBI — NpPEAyCMaTpUBaeT  CleAylouiue  (QopMbl
OpraHu3aluu y4yeOHOro mpolecca: JeKIUH, MPaKTHYeCKHE 3aHATHSA, J1a00paTOpHBIE
3aHATHUS, KOHTPOJIbHYIO paboTy, CAMOCTOATEIbHYIO PaObOTy CTY/IEHTa, KOHCYJIbTAllUH.

9.1. Ilpu u3yuyenuu teM u3 mMoayiei 1-6 cryneHTam HEOOXOIUMO MOBTOPUTH
JICKITMOHHBIN y4eOHBI MaTepuall, U3y4YuTh PEKOMEHIOBAHHYIO JIUTEPATYPY, a TaKkKe
y4eOHBI MaTepual, HaXOIINICA B YKa3aHHBIX WH(OPMAIMOHHBIX pecypcax.
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http://www.iprbookshop.ru/16382.html
http://www.iprbookshop.ru/17743.html
http://www.iprbookshop.ru/18998.html
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http://lib.nwotu.ru:8087/jirbis2/
http://www.iprbookshop.ru/
http://window.edu.ru/
http://www.vlibrary.ru/

Ha 3aBepmiaromeM »sTame M3y4eHHs KaXIOTO MOIYyJsS HEOOXOIUMO,
BOCIIOJIB30BABIIUCh  NPEAJIOKEHHBIMA ~ BOMPOCAMM I CAMOKOHTPOJISI |
TPEHUPOBOYHBIMH TECTaMH, PA3MEUICHHBIMH B 3JICKTPOHHOW HMHPOPMALIMOHHOM
oOpazoBarensHoil cpene (OMOC), npoBepuTh KadyecTBO YCBOCHUS YYEOHOIO
Marepuana.

B ciyuae 3aTpyaHeHus B OTBETaX Ha MOCTaBJICHHBIE BOIPOCH PEKOMEHYETCS
MOBTOPUTH YYE€OHBIN MaTepHall.

9.2. Ilocne uzyyeHus KaxKJ0ro MOJTYJIsl AUCITUILIIMHBI HEOOXOMMO OTBETUTh HA
BOIIPOCHI KOHTPOJIBHOT'O TECTA MO JAHHOMY MOJYJIIO C IIEJIbI0 OLIEHUBAHUS 3HAHUU U
MOJIy4eHUs OAIIIIOB.

9.3. Ilpu m3yuenun monyns 2 «CTpoeHHE aToMa W CBOMCTBA 3JIEMEHTOB)
BBIIIOJIHUTH 3aJlaHds -5 KOHTPOJBHON padOThl, pyKOBOACTBYACh METOAUYECKUMU
PEKOMEHJALUSIMU T10 €€ BBINOJIHEHUIO.

[Ipu uzydyenun monayns 4 «PacTBOpb» BBINOJHUTH 3aJlaHue€ 6 KOHTPOJILHOMN
paboThl, PyKOBOJACTBYSICh METOJUYECKUMH PEKOMEHIALUSMU IO €€ BHIMOJIHEHHUIO.

[Ipu wuzyueHun moxayist S5 «OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUM)
BBINIOJHUTh 33JaHME 7 KOHTPOJBHOW pabOThl, PYKOBOJACTBYSACH METOAMYECKUMU
PEKOMEHIALUSMH I10 €€ BBINIOJIHEHUIO.

[Ipu wusydyenun wmoayns 6 «ONEKTPOJHBIE TOTEHIUATBI W AJIEKTPOIU3)
BBITIOJIHUTD 331aHusl 7 U 8§ KOHTPOJIBbHON PabOThl, PyKOBOJICTBYSICh METOJUYECKUMU
PEKOMEHJALUSIMU T10 €€ BBIMOJIHEHUIO

9.4. Tlo 3aBepuieHHI0 W3YYEHHS YUEOHON AUCHIUIUIMHBI B CEMECTPE CTYICHT
00si3aH MPOUTHU MPOMEKYTOUHYIO aTTecTanuio. Buj mpoMexyTO4HOU aTTecTaluu
onpezensercs padounm ydeOHbIM IaHoM. dopma npoBeAeHUs MPOMEKYTOUHOH
aTTeCTallH — KOMITBIOTEPHOE TECTUPOBAHUE C UCITI0JIb30BaHUEM
aBTOMATU3WPOBAHHOW CHUCTEMBI TECTUPOBaHUs 3HaHUU cTyaeHToB B DNOC.

9.5. K nmpoMexyTOUHOM aTTecTaluu JOMYyCKAIOTCS CTYACHTHI, BHITIOJIHUBIIINE
TpeboBaHUs pabodero yueOHOro riaHa.
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10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT' U1,
HUCITOJIB3YEMBIX ITPH OCYIIECTBJIEHUU OBPA3OBATEJIBHOI'O
INPOLNECCA IO INCIUIIVIMHE

HpI/I OCYHICCTBJICHUHA O6paSOBaTeJ'H>HOFO mponecca 1o JUCHUITIINHE
HCITIOJIB3YIOTCA CIICAYIOIIUC I/IH(I)OpMaHI/IOHHble TCXHOJIOTHH.

1. Internet — rexHosorUK:

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

FTP (anrn. File Transfer Protocol — mporokon mnepemauu ¢aitnoB) —
TEXHOJIOTHS Tepeavr 1Mo ceTH (aiIoB MPOU3BOILHOTO hopMaTa;

IRC (anrn. Internet Relay Chat — moouepenHblii pasroBop B CETH, 4YaTr) —
TEXHOJOTHsI BEACHHUS TEPEroBOPOB B peaJbHOM MaciiTabe BpeMeHH, Jarolias
BO3MOXXHOCTh Pa3roBapuBaTh C JAPYTUMHU JIIOJbMU IO CETH B PEXHUME MPSIMOTO
JTIAJIOTa;

ICQ (anrn. I seek you — s umnry Te0si, MOXHO 3amucaTh TPEeMs yKa3aHHBIMU
OyKBaMM) — TEXHOJIOTHS BEJIEHUS IEPErOBOPOB OJUH HAa OJUH B CHUHXPOHHOM
pexuMe.

2. HMucrtanumonHoe oOydeHue c¢ wucnonb3zoBanueM OMOC na miardopme
Moodle.

3. TexHosnorus MyJbTUMENA B PEXKUME JUAIIOTA.

4. TexHoIOTHS HEKOHTAKTHOIO  WH(POPMAIMOHHOIO  B3aUMOJEUCTBUS
(BUpTyaJibHBIE KaOWHETHI, 1a00OpaATOPUN).

5. T'umepTekcroBasg TEXHOJOTUs (DJIEKTPOHHBIE YYEOHUKH, CIPABOYHUKH,
CJIOBapH, SHIIUKIIONEIUN) U T. 1.

11. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BbI,
HEOBXOIUMOU AJ1s1 OCYIECTBJIEHUS OBPA3OBATEJBHOI'O
MPOIIECCA IO YYEBHOU JUCIUIIJIMHE

1. bubnuoreka.

2. CrpaBouHo-mipaBoBas cucteMa Koncynprant [Imroc.

3. DnexTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHas cpeia YHUBEPCUTETA.
4. JlokanbHasi ceTh ¢ BBIXOA0M B IHTEpHET.
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12. BAJUIBHO-PEUTUHI'OBASI CHCTEMA OIIEHKH PABOTBI
CTYAEHTA
dopMUpOBaHUE OLEHKH TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTU U MPOMEKYTOUHOM
aTTeCTallMy 0 UTOTaM OCBOEHUS JUCIUIUIMHBI OCYIIECTBISETCSA C UCIOJIb30BAaHUEM
OAIITbHO-PEUTUHTOBOM OIIEHKHU PAaOOTHI CTY/ICHTA.

Bun yueOHo# padoThl, 32 KOTOPYIO CTABATCA 0a/IbI Bbanabl

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

KonTponbHblil TECT K MOAYIMIO 1

KoHTponbHBIN TECT K MOAYIIO 2

KoHTponbHbIl TECT K MOAYIIO 3

KoHTposnbHbIii TECT K MOAYJIIO 4

KoHTpoJsbHBIN TECT K MOIYJIIO 5

KoHnTponbHbIl TECT K MOAYIIO 6

KOHTpOJIBHBIN TECT K MOZYJIIIO 7

JlaGopaTtopnast pabora 1

JlaGopaTtopHnas pabota 2

JlaGopaTopHas pabora 3

OO0 0|00 o|o|o
I
W WWWWhrAWW W NMW

JlaGopaTtopHas pabota 4

Konrtponbnas padora 0-30
W TOTrOBBII KOHTPOJIBHBIN TECT 0-30
BCEI'O 0-100
BOHYCBbI (6asmibl, koTOpbie MOT'YT OBITH 10OaBIcHBI 10 100) Banusbi
- 32 aKTHBHOCTh 0-10
- 32 y4acTue B OIUMIHae (B 3aBUCUMOCTH OT 3aHITOTO MECTa) 0-50
- 3a yyactue B HUPC (B 3aBucumocTs 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 MeHee S1
OueHka 1Mo KOHTPOJILHOM padoTe
Ouenka KosmnuectBo 0a/110B
OTJINYHO 27-30
XOpOIIO 23-26
YAOBJIETBOPUTEIHHO 18 - 22
HEYJIOBJIETBOPUTEIBHO meHee 18
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IIpunoxenue

K paboueit mporpamme
JUCIUATUTHHBI « XAMHUS»

JUTSl HATTPABJICHHUSI IOATOTOBKU
22.03.02. — Meramnyprus

®OH/I
OLIEHOYHBIX CPEJCTB

1. Ilepeuyenn popmMupyeMBbIX KOMIIETECHIIUH

Oowenpogpeccuonanvnuie (OIIK)

Koo
Haumenoeanue u (unu) onucanue Komnemenyuu
KomnemeHnyuu
OIIK-1 TOTOBHOCTb MCHOJIb30BaTh (PyHAaMEHTAIbHbIE OOIIEMHKEHEPHbIE 3HAHUS
Ilpogpeccuonanvuovie (I1K)
Kon HaumenoBanue u (Win) ONMcaHue KOMIIETCHIMHU
KOMIIeTeHIIUH
FOTOBHOCTb ~ MCIIOJIb30BaThb OCHOBHBIE TIIOHSTHS, 3aKOHBI M MOJENHU
IIK-4 TEPMOJIMHAMMKH, XMMUYECKON KUHETUKH, IEPEHOCA TeIJla U MacChl
CIOCOOHOCTh  BbIOMpaTb M  NPUMEHSATb COOTBETCTBYIOLIME  METObI
IK-5 MOJICJIMPOBAHUS (PU3MUECKUX, XUMUUECKUX U TEXHOJIOIMYECKUX IPOLIECCOB
2. HacnopTt (poHAa OLIEHOYHBIX CPEICTB
Ne Kountpoanpyemsbie moayan Kon HaumenoBanue
n/n (TeMbI) AUCHMILINHBI KOHTPOJIMPYEMOH | OLIEHOYHOI0 CPEACTBA
KOMIICTCeHIIUH
(WM ee 4acTu)
1 Monyne 1. OcHOBHBIE IOHATHSA OK-1, OIIK-2 KonTponsnslii Tect |
Y 3aKOHbI XUMUH
2 Monyns 2. CTpoeHue BelecTBa OK-1, OIIK-2 Kontponbnslii TecT 2
3 Mopnyns 3. OOuiue OK-1, OIIK-2 KonTponbhsiii TecT 3
3aKOHOMEPHOCTH NMPOTEKaHUS JlaGopatopHnas pabora 1
XUMUYECKHUX PeaKni
4 Monyis 4. PacTBopbI OK-1, OIIK-2 KonTpomnsnslii TecT 4
JlabopaTtopHnast pabota 2
5 Monyib 5. OKHCIUTENBHO- OK-1, OIIK-2 KoHTponsHslii TECT 5
BOCCTAaHOBUTEJIHHBIC PEAKITUU JlabopaTtopnast pabora 3
6 Monyinb 6. OcHOBBI OK-1, OIIK-2 KoHTpoibHslii TECT 6
JIEKTPOXUMHUN JlaboparopHnas pabota 4
7 Monyns 7. OGmmue cBoiCTBa OK-1, OIIK-2 KonTpomnsnslii TecT 7
METAJIJIOB Y HEMETAJIJIOB
8 Monymu 1-7 OK-1, OIIK-2 KonTponbHas pabora;
WTOroBbIii KOHTPOJIBHBIN
TECT

21




3. Tloka3aTem M KpUTEPHH OLIEHMBAHMUA KOMIETEeHIMIi 10 3TanamM (popMHPOBAHUS

[Tokazarenu
Oransl Kpurtepuu onieHMBaHUs Pe3yIbTaTOB O0yUCHUS
JOCTHUXXCHUSA
OCBOCHUA
3aIaHHOI'O YPOBHA
KOMIIECTCH
OCBOCHHUS 1 2 3 4 5
195041 o
KOMIICTCHIIU
3HaTh He 3Haer 3naer obue | 3Haer obuue 3Haet obuye
(OIIK-1, ITK-4, TIK-5): 3HaeT | HETBEPHO TIOHSITHS U TIOHSITHS U TIOHSITHSI U
o0IIue MOHITHS U oOrue 3aKOHBI 3aKOHBI 3aKOHBI XUMUH;
3aKOHBI XUMUH; TIOHATHUS U XUMHH; XUMHH; KBaHTOBO-
KBaHTOBO- 3aKOHBI KBaHTOBO- KBaHTOBO- MEXaHUYECKYTO
MEXaHUIECKYIO TEOPHIO XAMHAN MEXaHUYECKy | MEXaHHYECKy | TEOPHIO
CTPOCHUS BEIIECTBA; 10 TEOPHIO 10 TEOPHIO CTPOCHUS
COBPEMCHHYIO CTPOCHUS CTPOCHUS BCIIICCTBA;
HHTEPIPETALNIO BEIIIECTBA,; BEIIIECTBA,; COBPEMCHHYIO
MEPUOTUIECKOTO 3aKOHA COBPEMCHHY | COBPEMCHHYIO | MHTEPIPCTAIIHIO
.M. Menpeneesa; 10 UHTEpIIpEeTaly | NEPUOJUYECKOr
MPUHIUITHATBHBIC HHTEpIIpETall | 10 0 3aKOHa
OCHOBBI U0 nepuoanuecko | MeHnjeneesa;
TEPMOAUHAMHYCCKOTO U nepuoauyiecK | ro 3akona J[.U. | mpuHIUOHATIBH
KHHETHYECKOTO OT0 3aKOHa Mennerneena; bIC OCHOBBI
MTOTXO/I0B K OMHCAHUIO JN. MPUHIUIAANG | TEPMOJAWHAMHAY
3aKOHOMEpPHOCTEH MeHnneneeBa | HBIC OCHOBBI €CKOT0 U
MIPOTCKAHUS MPUHIUIAAT | TEPMOJMHAMH | KHHETHYECKOTO
XAMHYCCKHUX PEaKITHIA; bHBIC OCHOBEI | YEeCKOTO U MOJTXOJIOB K
coJepIKaHue TEPMOJWHAM | KHHETHYCCKOT | OMHCAHUIO
COBPEMCHHOU TEOpUU HYECKOTO U 0 MOJXO/M0B K | 3aKOHOMEPHOCT
TlepBbiit pacTBOPOB; TEOPHIO KUHETHYCCKO | OMHUCAHUIO el mpoTeKaHusI
STam OKHUCIIUTENBHO- IO MOJIXOZIOB | 3aKOHOMEPHOC | XHMHYECKHX
BOCCTAHOBHU-TEIbHBIX K OMUCAHHUIO | Tel peaKiuii;
MIPOILIECCOB, 3aKOHOMEPHO | MPOTEKAHUS coJiepKaHue
TEOPETUYECKUE OCHOBBI cre XUMUYECKUX COBpPEMEHHOM
U TIyTH MPAKTUIECKOTO MPOTEKAHUS | PEaKITHii; TEOpHUH
HCTIOJTb30BaHUS XUMHYECKUX | CONCpKaHUE pacTBOpOB;
ANEKTPOXUMHUH; OOIITHE peaKiuii; COBPEMCHHOW | TEOPHUIO
CBOWCTBA METAJIJIOB, TEOPUH OKHCIUTEIBHO-
HEMETaJJIOB, OMHAPHBIX pPacTBOpPOB; BOCCTaHOBU-
XAMHAYECKHX TEOPUIO TEbHBIX
COCIIMHEHUIA. OKHCJIUTENHHO | MPOILIECCOB,;
-BOCCTaHOBH- TEOPETUICCKHE
TEJTbHBIX OCHOBBI M ITyTH
MIPOILIECCOB; MPaKTUIECKOTO
TEOPETUYECCKH | HCIOJIB30BAHHUS
€ OCHOBEI U IIEKTPOXHMUH;
myTH o0mme
MPAaKTUYECKOT | CBOMCTBA
0 METaJIOB,
WCTIOJIB30BAaHU | HEMETAJUIOB,
ST AIIEKTPO- OMHAPHBIX
XUMUU XUMHYECKHX
COeIMHEHN I
Ymers He Ymeer Ywmeer Ywmeer Ywmeer
(OIIK-1, ITK-4, TIK-5): YMEET | XapaKTepU30 | XapaKTEpH30 | XapaKTepu3oBa | XapaKTepU30BaT
XapaKTepU30BaTh BaTh BaTh Th CTPOCHUE b CTPOCHHUE
Bropoii CTPOCHHUE aTOMa CTpOEHHE CTpOCHHUE aToma aToma
JTaI XHUMHYECKOTO 3JICMEHTA aToMa aToMma XUMHYECKOTO | XHMHUYECKOTO
B paMKax KBaHTOBO- XUMHYECKOTO | XHMHYECKOTO | DJIEMCHTA B JJIEMEHTa B
MEXaHUIECKOW MOJICIIH; JJIeMEHTa B JJeMEHTA B paMKax pamKax
[IPOrHO3UPOBATH pamKax pamMKax KBaHTOBO- KBaHTOBO-
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CBOICTBA 2JIEMEHTOB, a KBaHTOBO- KBaHTOBO- MEXaHUYECKOH | MEXaHWYECKOH
TaKxe GOopMBI U MEXaHWYECKO | MEXaHHMYECKO | MOJENH; MOJIETIH;
CBOMCTBA COEAUHEHUN U Mozenu; HO | il Mojenu; paboTarts ¢ NIPOTHO3UPOBAT
JJIEMEHTOB Ha HE yMeeT paboTarts c TabIuIen b CBOWCTBa
OCHOBaHHH TIOJIOKECHUS paborats C Tabnuuen Menneneesa, 3JIEMEHTOB, a
JJIEMEHTa B TabHIeH MeHzeneeBa, | cOCTaBIsTH Taroke GHopmbl 1
NEPUOIUIECKON MengeneeBa | HO HE yMEeT | ypaBHEHUS CBOICTBa
cucreme /1. 1. COCTaBJIATh XUMUYECKHUX COC/IMHEHUH
Menneneesa; naBaTh ypaBHEHHUS peaxnuit, Ho 3JIEMEHTOB Ha
OMMCaHHe IPUPOJE U XMMUYECKUX | HEBEPHO OCHOBAHUU
XapakTepy XUMHYECKO peakuuii UHTEPIPETHPY | HOJIOKEHUS
CBSI3U MEXX/Y aTOMaMH U €T pe3yJIbTaThl | DIIEMEHTA B
MIPOTHO3UPOBATH TEPMOAMHAMU | TIEPUOJUUECKON
CBOHCTBA BEILIECTB U YECKHX U cucTeMe
MaTepHalIoB Ha KHHETHYECKUX | MeHneneesa;
OCHOBaHHH pacdeToB. JlaBaTh
COOTHOUIECHHSI COCTAB - OIIHCaHKe
CBONCTBA; MPOU3BOJHUTH TIpupoze u
TEPMOJMHAMUYECKUE U XapakTepy
KHHETHYCCKUE PACYCThI XUMHUYECKON
1 MHTEPIIPETUPOBATH CBSI3H MEXKIY
TOJTYYCHHBIC aToOMaMHu U
PE3YJIbTAThI; COCTABJIATH IMPpOTHO3UPOBAT
YpaBHCHUA XUMHUYCCKUX b CBOMCTBa
PEaKIUi pa3THIHBIX BEIIECTB U
THUIIOB; ONMCHIBATh MaTepHaJIOB Ha
MIPOLIECCHI, JISKAIIUE B OCHOBaHHU
OCHOBE paboThI COOTHOIICHUSA
XMMHYECKUX COCTaB -
HCTOYHHKOB TOKa, CBOHCTBA;
TaJIbBAaHUYCCKOI'O MpONU3BOJAUTH
IIpOU3BOACTBA, TCPMOJANHAMUNY
AHTUKOPPO3HOHHOM ecKHue U
00pabOTKK MaTEepPHAJIOB. KUHETHYCCKHE
pacueTsl u
HHTEPIPETUPOB
aThb
MOTy4eHHBIE
Ppe3yIbTaThl;
COCTaBIIATh
YpaBHEHHUS
XUMHNYCCKUX
peaxuuit
pasIM4yHbIX
THUIIOB;
OIIMCBhIBATH
MPOIIECCHI,
JeXaIne B
OCHOBE pabOTHI
XUMHUYECKHX
HCTOYHHKOB
TOKa,
rajJbBaHHYECKOT
0
MIPOM3BO/JICTBA,
AQHTHKOPPO3HOH
HOW 00paboTKH
MaTepHaJIoB.
Bnangets MmeTomamMu He Bnaneer Bnageer Bnageer Bnaneer
Tperuii (OIIK-1, TTK-4, TIK-5): BJIaJIE¢ | HEKOTOPBIMH | METOJaMHU METOJaMU METOJaMU
ram CTEXHOMETPHIECKHX eT METOlaMH CTEXMOMETPH | CTEXHOMETPUY | CTEXHOMETpHYE
pacyeToB; KBAaHTOBOM CTEXHOMETPH | YECKUX €CKHX CKHX pacyeTos;
MEXaHHKH; YEeCKUX pacyeros; pacyeros; KBaHTOBOH
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TEPMOJAUHAMHNYICCKOTO U pacyeToB; KBaHTOBOM KBaHTOBOM MCXaHHKH,
KHHCTHUYCCKOIO aHaJIn3a KBAHTOBOM MCXaHHUKH, MCXaHHUKH, TCPMOINHAMUY
XUMHUYECKUX ITPOLECCOB; MEXAaHHUKH HO TEPpMOANHAMH €CKOT0O "
3JIEKTPOHHOT O OajaHca. JOITyCKacT YCCKOT0 " KHHCTHUYECCKOI'O
OIINOKH B KHNHCTHYCCKOT aHaJIn3a
METoaax O aHaJIn3a XHUMHYCCKUX
TEpMOANHAM XUMHUYCCKHUX TIPOIIECCOB;
HNYCCKOI'o u IMpo1eccoB; HO QJICKTPOHHOI'O
KHMHCTHYCCKO JOIMYyCKaeT Oamanca.
T'0 aHaJIM3a OIIMOKYU B
XUMHYCCKUX METOoAax
IMpOo1ECCOB U 3JICKTPOHHOT'O
METOoAax Oananca
3JIEKTPOHHOT
0 OamaHca
4.1l1xajabl OLEHMBAHUA
(6amIpHO-pEUTUHTOBASI CHCTEMA)
Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCSH 0aJIIbI banabl
VYyacTre B online 3aHATHSX, IPOCTYIINBAHUE BHJICO JICKIIUNA 0-5

KonTpoabnslii TECT kK Moayto 1

KoHTponbHbIN TECT K MOIYITIO 2

KoHTposbHbIl TECT K MOAYIIO 3

KonTponbHblii TECT K MOAYIIO 4

KoHTposbHBIN TECT K MOAYIIIO 5

KoHTponbHbIi TECT K MOAYIIO 6

KoHTponbHbIi TECT K MOZYIO 7

JlaGopaTopHas padora 1

JlaboparopHas pabora 2

JlaboparopHas pabora 3

JIaGoparopHas pabota 4

ololololololo|lo|o|olo
|
W W www sww w Sow

KOHTPOJIbHASI PABOTA 0-30
UTOI'OBBIM KOHTPOJIbHBIU TECT 0-30
BCET'O 0-100
BbamibHasi mikajga OueHKu

Ouenka (3Kk3amMeH) Banasl

OTJINYHO 86 — 100

XOpOIIIO 69 — 85

YIOBJICTBOPUTEIIHHO 51 -68

HEY/I0BJIETBOPUTEIBHO MeHee 51
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5. TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIe /IJI OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaKTEePU3YIOIIHUX 3TANbI
(GopMupoBaHus KOMIETEHIMA PH U3YYEeHUH Y4eOHOU TMCHUILIMHBI B MPollecce 0CBOEHUS
00pa3oBaTe/IbHON NPOrPaMMbI

5.1.TunoBbie BapUaHTHI 3aJaHU KOHTPOJIbHOH PadoThI

3ananue 1. CTpoenune aroma

Ornpenenure CUMBOJI JIEMEHTA ®BTi u HAWJUTE €r0 aTOMHBI HOMEP, MACCOBOE YUCIIO, YUCIIO
IIPOTOHOB U YHCJIO HEUTPOHOB.

CocrtaBbTe 3JEKTPOHHBIE U 3JEKTPOHHO-Tpadudeckue GopMyIbl IIsl aTOMOB B OCHOBHOM
COCTOSIHUM.

3ananmue 2. [lepuoanueckas cucrema 3j1eMeHToB [I.A. MeneneeBa

Ha ocHoBaHMHU 1OJIOKEHMSI XUMHUYECKOTO 3JIeMeHTa (IOpsAKOBbIM HoMep 19) B mepuoandeckoi
cucreme /J[. 1. MenaeneeBa u ero 3JeKTPOHHON (POPMYIIBI COCTaBbTE MPOTHO3 €r0 XMMUYECKUX CBOWCTB,
a TaK)Ke CBOMCTB €0 COEAMHEHNUH, OTBETUB Ha CIIELYIOIINE BOIPOCHI:

1. B xakux nepuojie, rpynie U MOArpyIIe pacrojiaraercs AaHHBIA 3JEMEHT B IEPUOJUYECKON
cucteme /1. 1. Menaeneena?

2. YKaxuTe COOTBETCTBUE MEXIY IIOJIOKEHHEM 3JIEMEHTa B mepuoauueckoi cucreme /[, U.
MeHnzieneeBa U €ro 3JeKTPOHHOH (hopMysaoi (HOMEPOM BHEIIHEro SHEPreTUYEeCKOro YpOBHs, OOIIUM
YHCJIOM BAJIEHTHBIX 3JIEKTPOHOB, XapaKTEPOM UX paclpeaeseHus 10 OpOUTaIIsIM).

3. K kakoMy 3JIEKTPOHHOMY CEMENCTBY OTHOCUTCS JAHHBIN 3JIEMEHT?

4. OxapaxkTepu3yHUTe BAJICHTHBIE COCTOSHHUS aTOMOB JAHHOTO 3JEMEHTa B OCHOBHOM U
BO30Y>KJICHHBIX COCTOSIHUAX C TIOMOIIBIO 3JIEKTPOHHO-TpapuuecKux GopmyIl.

5. UeMy paBHbI MakCHUMaJlbHasi 1 MUHUMaJIbHAs CTEIIEHU OKHUCJIEHHUS aTOMOB 3TOro 3jeMeHTa? 6.

KakoBbl (hopMyJibl BBICIIETO OKCHJIA U COOTBETCTBYIOILETO THAPOKCHIA 3TOTO HJIeMeHTa?

3aganue 3. Xumuyeckas CBSI3b M CTPOEHHE MOJIEKY.I

Onpenenure TUII XUMHMYECKOW CBSA3M (KOBAJEHTHAs HENOJSApHAs, KOBAIEGHTHAs MOJSpHas WIK
MOHHas) B BenlecTBax Jukucaopoa u I'mapua Oepuiiius.

B ciny4ae KOBaJ€HTHOM TOJSPHONM MM MOHHOW CBSI3M YKa)KUTE HANPABIECHUE CMELICHUS
JJIEKTPOHOB. B cinyyae KoBajieHTHOM (MOJIIPHOW WJIM HEMOJIIPHOM) CBSI3U IOCTPOMTE 3JIEKTPOHHBIE
cxeMbl Mojekyna (Teopus JIpronca) U onpenenuTe KpaTHOCTb CBSI3U, MOCTPONTE CXEMBbl NEepEKpbIBAHUS
3EeKTpOHHBIX opoutaneit (metoq BC) u onpenenure reoMeTpruueckyro Gopmy MOJIEKYIIbI.

3ananune 4. XumMu4eckasi TepMOAUHAMHUKA

Brerancnnre BeTHUMHBI AHozgg, Asozgg Hu AGozgg JUISL peaKiuu

CH3CHO(F) ? CH4(F) + CO(F)
OOpsicHUTE 3HAK HM3MEHEHHUS SHTAJIBIUM W SHTPONHHM. BO3MOXKHA 1M JaHHAs peakuus Hpu
CTaH/IapPTHBIX YCIOBUSAX?

3ananme 5. XuMu4eckas KHHeTHKA M PABHOBeCHe

Jist peakiuu u3 3ananus 4:

1) cocTaBbTEe KHHETHUECKOE YPaBHEHUE;

2) cocTaBbTE BBIpAKEHUE JJII KOHCTAHTHI PAaBHOBECHS,

3) BBIUMCIINTE, BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIIMH ITPH 3a/1aHHBIX N3MEHEHUSX:

a) TeMIeparypsl B 3 pasa,
0) ob1ero naBieHus (IpU U3SMEHEHUHN 00beMa CUCTEMBI) B 4 pasa,
B) KOHIIEHTpAIMil peareHToB B 7 pas;

4) ykaxxuTe, Kak HEOOXOJUMO M3MEHHUTh BHEIIHHE MapaMeTpsl (TeMIeparypy, odliee JaBieHuE,
KOHIEHTPAILUU PEAareHTOB), YTOOBI CMECTUTh PAaBHOBECHE BIPABO.

3aganue 6. PactBopsbl. Crioco0bI BbIpaKeHUs COleP:KAHMS BellleCTBAa B pacTBoOpe

Nmeetcs Boausiii pactBop HNOs. Macca pactBopennoro Beniectsa 149,1 r., o0bem pactBopa 150
MJI, IUIOTHOCTH pacTBopa 1,42 r/em’.

Haiitn:
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Maccy pactBopurest

Maccosyto goito, %.

Monbhyro 1010, %.

. MonsipHyI0 KOHIIEHTPAIIHIO, MOJIb/TI.

3a11afme 7. OKMCINTETBLHO-BOCCTAHOBUTEIbHbIE PeAKIMHU
,Z[JISI peaKI_[I/II/I, HpOTeKaIOH_[eI/I 110 HpI/IBeI[eHHOI/I CXEME, COCTaBbTC ypaBHeHI/ISI MCETOI0OM
3JIEKTpOHHOrO OanaHca. sl KakION peakIuu YKaKHTE, KaKoe BEIIEeCTBO SIBIISCTCS OKHUCIUTENIEM, a
KaKO€ — BOCCTAaHOBMTEJIEM U 3a cUeT Kakux aroMoB. Onpenenute tursl OBP.

Al + KCIO, + H>S0; — KCl+ AL{SO0s)s + H:0
K.5e0; — KiSe()y + Ks5e

3ananue 8. DiIeKTPOAHbIE MOTEHUMAJIBI M JIEKTPOABUKYIIIME CHIIbI

CocraBbTe CXeMy TaJbBaHHUYECKOTO 3JIEMEHTA, HAMMIIUTE JIEKTPOHHBIC YPABHEHUS 3IIEKTPOIHBIX
IIPOLIECCOB M CyMMAapHOE ypaBHEHHE COOTBETCTBYIOIIEH OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHON PEAKIIUH.
Brranciute KOHIEHTPAIMIO PacTBOPA dJIEKTPOIIUTA.

HcxonaHbie JaHHBIE:

- Metasut niepBoro anekrpoza Pb;

- DnekrponuT nepBoro 3ekTpoaa PH(NO3)y;

- Konnenrpanus snextponuta nepsoro siexrpona 0,1 Momus/i;

- Meran Broporo snekrpoaa Tl;

- DiekTposuT BTOporo 3mekTpoaa TINOj;.

-9/1C 0,18 B.

3ananue 9. Koppo3usi MeTa/110B ¥ cOCOOBI 3AIIIUTHI OT Hee

Kak mporekaer KOHTAaKTHas KOpPpO3usi IMHKAa W KaaMHus BO BiIaxHOM Bo3ayxe? CocraBbTe
AIIEKTPOHHBIE YPaBHEHUS aHOIHOTO M KaTOJAHOTO MpolieccoB. Kakue mpoayKThl Ipu 3TOM 00pa3yroTcs?

3ananue 10. daexkrpoans

Kak Oyzmer mpoucxoauTh 3JEKTPOIU3 BOJHOTO pactBopa 3iekTponuta KoSO, mpu ucnonb3oBaHuN
WHEPTHBIX 2J1eKTponoB? [lpuBenuTe ypaBHEHHE AMCCOIUAIIMM SJICKTPOJIUTA M MOSCHUTE BO3MOXKHOCTH
y4acTHs KaXJOTO M3 OOpa3yIOMIMXCs MOHOB B AIIEKTPOAHBIX peakiusx. CocTaBbTe AIIEKTPOHHBIE
ypaBHEHHUS MPOIECCOB, MPOTEKAIOIINX HA dNIEKTpoJaxX. Berunciaure maccy (Uist TBEPIAbIX M KHUJIKHX) WIH
00BEM NPU HOPMAJIbHBIX YCIOBUSX (JUIsl ra3000pa3HbIX) BELIECTB, 00pa3yIOIIUXCS Ha AJIEKTpoaax (eciau
Ha KaTO/JIe BBIJIEISIFOTCS JIBa BEUIECTBA, pacueT MPOBOAUTE TOJIBKO JJISl METAJIA).

JlaHHbBIC, HEOOXOMMBIE JIJISI PEIIICHHMS:

— BpeMsl MPOBEJICHUs DIIEKTPOIIN3a T = 2 Yaca;

- cuna Toka =15 A.

Awnh e

5.2. TunoBoi Tect

1. Yemy paBHa MoJsipHasi Macca xsopoBojaopoaa (HCI)?
a. 73 r/monb.
b.73 kr.
c.44,8 n.
d.36,5 r/monb.
2. B Kakux eIMHALIAX U3MEPSAETCS OTHOCUTENbHAs aTOMHAas macca?
a. B rpamMMax.
b. s;BisteTcst Ge3pazmMepHOl BEITMIMHOIM.
C. B MOJIb.
d. r/moJb.
3. Kakoii 00bem 3aHuMaroT 16 T 030Ha (O3) MpH HOPMAIBHBIX YCIOBUSIX?
a. 22,4 n.
b. 7,47 n.
c. 11,2 .
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d.44,8 n.
4. KakoBbI CTEXMOMETPUYECKUE COOTHOIICHHSI MEXKIY IPOAYKTAMU PEaKIIuu

4Ba+ 10 HNO; =4 B&(NOg)z + N,O + 5 H,0O
a. 4:10.
b. 4:1.
c.4:1,5.
d. 10:4.

5. KakoB TeopeTrnueckuii BBIX0/ BOJIOPOJA B Peakuu 65 T IIMHKA C XJIOPOBOJIOPOIHON KUCIOTOM:

Zn + 2HCI = ZnCl; + H;

a. 100%.
b. 44,8 n..
C.65r..
d.1m.
6. Kakoe (kakue) kBaHTOBOE (KBaHTOBBIC) YMCIIO (YUCIIA) TTOJTHOCTHIO XapaKTEPU3YIOT SHEPTHIO
AJEKTpOoHA?
a.a,n
b. n, I
c. ¢,nl
d. el
7. Uemy paBHBI KBAaHTOBBIE UKciaa n, £, my 111 3JIEKTPOHA, HAXOIALIETOCS B 5S-COCTOSHUN?
a.51,0.
b.5,0,0.
c.0,0,5.
d. 1,5, 1
8. CKOJIbKO IPOTOHOB ¥ HEUTPOHOB COJICPIKUT 85¢?
a. 21 u 46.
b. 25u2l.
c. 21 u2l.
d. 46 u21
9. B kakux mepuome U TpyNIe HAaXOAUTCS DIEMEHT, OJeKTpoHHas ¢GopMmylna aroma
kotoporo [Kr]4d'°5s%?
a. mepuon IV, rpynma IIA.
b. mepuon V, rpymmna IIA.
C. nepuop V, rpynmna VIIIA
d. mepuon IV, rpymnmna IIB.
10. Kaxoif U3 271eMEHTOB XapaKTepU3yeTCss HANMEHBIIINM aTOMHBIM Paguycom?
a.Cl.
b. Br
c.l
d.F
11. B kakoil MoseKyJie UMEIOTCS IBOMHBIE KOBAaJICHTHBIE CBS3U?
a. CHy
b N,
c. NHs.
d. H,S
12. Kakoii THII XUMAYECKON CBSI3HU B F)?
a. Merannuueckas
b. TonspHas koBaneHTHas
C. Monnas.
d. HemonsipHas koBaJIeHTHAsI
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.MeToauuecKkue MaTepuaJibl, ONpeaeasaiolIue MPoueaypbl OeHUBAHUA 3HAHUH
6.Meto eCKHe MaTepHaJbl, onpeaeasiioiine mpoiie, ome a 3Ha ,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapAKTEPU3YIOIIMX 3TAMbI
(popMupoBanus KoMneTeHIH A

6.1. TOroBbIii KOHTPOJBHBIA TECT JOCTYNEH CTYACHTY TOJbKO BO BpPEMsI TECTUPOBAHUS,
COTJIACHO PACIUCaHUsl 3aHATUN UM B YCTAHOBIIEHHOE JEKAHATOM BpEMSI.

6.2. CtyneHT HHPOPMHUPYETCSI O PE3yJIbTaTaxX TEKYIIEH yCIIeBaEMOCTH.

6.3. CryneHT momy4aer MHPOPMAIUIO O TEKYIICH yCIIeBaeMOCTH, HAYUCICHUH OOHYCHBIX
0aJJIoB U JOIYCKE K MPOLEAYPEe UTOrOBOTO TECTUPOBaHUs OT npenoaasatesns win B dUOC.
6.4. [IpousBoaUTCS MACHTU(DUKAIMS TUIHOCTH CTY ICHTA.

6.5. CtyneHraMm, AOMYIIEHHBIM K IMPOMEXKYTOYHOM AaTTECTallMU, OTKPHIBAETCS HTOTOBBIN
KOHTPOJIBHBIN TECT.

6.6. TecT 3aKkpbIBaeTCs CTYACHTOM JIMYHO T10 3aBEPIICHUN TECTUPOBAHUS WM aBTOMaTHYECKU
M0 UCTCUCHUH BPEMEHH TECTUPOBAHUS.
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