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

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

1.2.VI3ydyeHne IUCIUTUIMHBI «XUMHUS» CHOCOOCTBYET PEUICHUIO CIEAYIOIINX
3a/1a4y npodeccuoHaIbHOM J1eITeTbHOCTH:

- U3y4CHUE OCHOBHBIX MOJIOKEHU XUMHUUYECKON TEOPUH;

- TOJly4eHHE OOUIMX MPEJCTABICHUN O COACPNKAHUU U METOJaX XUMHYECKOU
HayKH, €€ MECT€ B COBPEMEHHON CHUCTEME E€CTECTBEHHBIX HAyK M NPAKTUYECKOM
3HAYMMOCTH JIJI1 COBPEMEHHOTO OOIIECTRA.

1.3. Ilpoumecc wu3ydeHus AUCHUILUIMHBI HampaBieH Ha (HOpMUpPOBAHKE
CHEAYIOINX KOMIIETECHIINH:

Oowenpogpeccuonanvnuie (OIIK)

Koo Haumenosanue u(unu) onucanue KomnemeHyuu
KOMRnemeHyuu

T'OTOBHOCTBIO ITPUMCHATH MCTOAbI MAaTCMATHKH, (1)I/I3I/IKI/I, XUMHU,
OIIK-1 CITOCOOHOCTBIO MNpCaACTAaBIAThL AACKBATHYIO COBPECMCHHOMY YPOBHIO
3HAHUM HaY4YHYIO KapTHUHY MHPa Ha OCHOBC 3HAaHHUS OCHOBHBIX
HOHOH(GHHﬁ, 3dKOHOB U MCTOA0OB CCTCCTBCHHLIX HAYK H
MAaTCMaTHKH

OIIK-2 CITOCOOHOCTBIO MPUMEHSTh aHAIUTUYECKUE, BBIYUCTUTEIbHbIE U
CIIOCOOHOCTBIO BBISIBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTb
po0JsieM, BO3HUKAIOIINX B X0/1€ MPOPECCHOHATIBHON
JEeSATEIbHOCTH, TPUBJIEKATH ISl X PEIICHUS] COOTBETCTBYIOLIUN
(bu3NKO-MaTeMaTUUYECKUI anmnapar

1.4. B pe3ynbTate OCBOCHUS JUCHUTUIMHBI 00YUYaIOIIUICS TOJKEH:
Hwmerts npeacrasieHue:
- 0 €IMHOM CUCTEME ECTECTBEHHOHAYYHbBIX 3HAHUN, OCHOBAX COBPEMEHHOIO
€CTECTBO3HAHUS U €CTECTBEHHOHAYUYHOW KapTUHE MHUPA;
- 0 IPAKTUYECKON 3HAYUMOCTH TEOPETUIECKUX Pa3pabOTOK B 00IACTH XUMHUYECKHUX
HayK, UX HEOOXOUMOCTH JIJIsl pa3BUTHS COBPEMEHHOTO OOIIECTBA U 00eCIIeueHuUs
HAay4YHOTO U TEXHUYECKOTO MPOrpecca;
- 0 COBPEMEHHOW TEOpUHU CTPOECHUU MATEPUH;
- 00 OCHOBHBIX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUUYECKUX PEaKIIHil.
3HaTh:
- o0IIKe MOHATHS 1 3aKOHBI XMMUU,




- KBAHTOBO-MEXaHUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA,;

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

- IPUHLUMIIHAIIBHBIE OCHOBBI TEPMOJIMHAMUYECKOTO M KHHETUYECKOTO TTOJAX0/IOB K

OTIMCAHUIO 3aKOHOMEPHOCTEHN MPOTEKAHUS XMMUUECKUX PEAKIIHIA;

- COJIEp’)KaHN€ COBPEMEHHOM TEOPUHU PACTBOPOB;

- TEOPUIO OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX ITPOIECCOB,;

- TEOPETUYECKNE OCHOBBI M ITyTH MPAKTUYECKOTO UCIIOJIB30BAHUS AJIEKTPOXUMHUMY,

- 001IMe CBOWMCTBA METAJIJIOB, HEMETAIIJIOB, OMHAPHBIX XUMUYECKUX COCTUHEHUMN.
YMeTh:

- XapaKTepU30BaTh CTPOCHHUE aTOMa XUMHUYECKOT0 3JIEMEHTa B paMKaX KBAHTOBO-

MEXaHUYECKOM MOJICIIH;

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

AJIEMEHTOB HAa OCHOBAHMM IOJIOKEHUS JIEMEHTA B niepuonueckou cucreme /1. 1.

Menneneena;

- 1aBaTh OMMCAHUE TIPUPOE U XapaKTEPy XUMUUYECKOHN CBSI3M MEXKy aTOMaMHu U

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB U MATEPUAIOB HA OCHOBAaHHWU COOTHOIIICHUS

COCTaB - CBOMCTBA;

- IPOU3BOJAUTH TEPMOJIMHAMUYECKUE U KHHETUYECKUE PACUEThl U UHTEPIIPETUPOBATH

MOJy4YCHHBIC PE3YJIbTaThI;

- COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKIIUM pa3IMUHbBIX THUIIOB,;

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

rajgbBaHUYECKOIO MPOU3BOICTBA, AaHTUKOPPO3UOHHON 00pabOTKU MaTepUasioB.
Buaaxers MeTogamu:

- CTEXMOMETPUUECKUX PACUETOB;

- KBAHTOBOM MEXaHUKHU;

- TEPMOJIMHAMUYECKOTO0 ¥ KHUHETUUECKOTO aHAJIN3a XMMUYECKUX MPOIECCOB;

- DJIEKTPOHHOTO OanaHca.

2. MECTO YYEBHOM JUCIUILJINHBI B CTPYKTYPE OCHOBHOM
OBPA3OBATEJBHOM ITPOT'PAMMBI

Jucuumnianaa « XUMHS» OTHOCUTCS K 0a30Boi yacTu 0i1oka b1.

JucnuruinHa 6a3upyeTcs Ha IIKOJIbHOM Kypce XUMUH.

OcBocHHE NHUCIUIUIMHBI HEOOXOJAMMO KaK TPEANICCTBYIOIIES I H3YUYSHHUS
CIIEIUAJIBHBIX JTUCIUIUINH (pa3ielibl, CBA3aHHBIC C MIPOTHO3UPOBAHUEM U OMTMCAHHUEM
CBOMCTBAa BEIICCTB M MaTEpUAIOB, COINPOTHUBICHHEM MaTEpUAJIOB, KOPPO3MOHHOM
3aIUTOM, BOJIOMTOATOTOBKOM U JIp.).



3. OBBEM JUCHUIIJIMHBI B BAYETHBIX EITUHUITAX
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1 Moayasb 1. OcHoBHbBIE 100028 | 05 | 0.5 9
MOHATHA U 3aKOHBLI XUMHH
5 Tema 1.1. Beegenne. OcHOBHBIE 6017 | 05 55
IIOHATUS
3 Tema 1.2.Crexuomerpuueckue 4/0,11 0.5 35
pacyeTsl.
4 Mozfy.m, 2. CTpoenne aTomMa H 16/0.44 | 1 | 05 145
CBOMCTBA DJIEMEHTOB
5 Tema 2.1. Ctpoenue atoma 4011 | 05 35 Ba:llﬂ.
Tema 2.2. Tlepuoandeckast 3a
6 cUCTEMA XUMHUUYECKUX 8/0,22 | 05|05 7 2)1'
anemenToB .M. Menneneepa
7 Tema 2.3. XuMuueckast CBSI3b 4/0.11 4 3an.
3-5
MopayJib 3. OcHOBHBIE KJIACCHI
8 Heopranumveckux coexunenunii | 10/0,28 | 0,5 9,5
U THIIBI XUMMHYECKHX peakiuid
9 Monyab 4. PacTBopbl 16/0,44 | 0,5 1| 145
10 Tema 4.1. O0mue cBONCTBA 8/0,22 1 7 3an.
pacTBOpOB 6
T 4.2.P
11 | oM@ TACTEOPH 8/022 | 0,5 7,5
AJIEKTPOJIUTOB
12 Moayas 5. OkucJInTea1bHO- 200056 | 05 | 05 | 2 17
BOCCTAHOBHTEJ/IbHbIE PeaKINU
13 Tema 5.1. OcHOBHEBIE IOHATHS U 4011 | 05 35
TEPMHUHOJIOTUS
Tewma 5.2.1IporaosupoBanue
14 | OFMCTHTEIRHO" 5 8/0,22 05| 2 | 55
BOCCTAHOBUTEILHEBIX CBOMCTB
BeEIleCTBa
15 Tema 5.3. Meton 27€KTPOHHOTO 8/0.22 8 3an.
Oaimanca 7




16 MopnyJb 6. DaeKTpoaHbIE 200056 | 0.5 1| 185
MOTEHIHAJIBI ¥ DJIeKTPOJIN3
Tema 6.1. DnexTpoiHbIE 3a

17 | moreHumanel. XUMUYECKHUE 4/0,11 | 0,5 3,5 8I[.
HCTOYHHUKHU TOKA

18 Tema 6.2. DneKTpOXUMHUYECKAS 8/0.22 1 7 3az.
KOPPO3Hs METANIOB 9

19 | Tema 6.3. Dnekrponus 8/0,22 8

20 Moayas 7. O0uiue cBoiicTBa 16/0.44 | 05 | 0.5 15
METaJIOB H HEMETAJLIIOB

91 Tema 7.1. O0mue cBOKMCTBA 80022 | 05 75
METaJNIOB
Tema 7.2. OOune cBoicTBa

22 HeMETAILIOB 8/0,22 0,5 7,5
Hroro 108/3 4 2 4 98 1 9K3

4. COIEP KAHUE YYEBFHOHN JUCIHUIIJIMHBI

Moayasb 1. OcHOBHbBIE IOHATHS U 3aKOHBI XMMUH (10 yacoB)
Tema 1.1. BBenenue. OcHoBHbBIE OHSATHS (6 YacoB)
[Ipupoma w MexaHW3M MPOLECCOB, MNPOUCXOASAIIMX C BEIIECTBOM B
MaTepUaIbHOM MUPE.
XUMUYECKHE MPOLECCH U (PUBUKO-XUMUYECKUE SIBJICHUS.
IIpocTeie W CIIOXKHBIE BEIIECTBA. EAWHMIIA KOJMYECTBA BEIIECTBA — MOJIb.
[TocrosinHas ABoraapo. MonsipHast Macca

Buowt yueonvix 3anamuii:

Jlexmus: OCHOBHbBIC TOHATHUS M 3aKOHBI XUMUHU O,Sqaca

Tema 1.2. Ctexuomerpuueckue pacuernl (4 yac)

CrexuomeTpust — pa3fes XuMUH, 3aHUMAIOIINICS KOJIMYECTBEHHBIMU

XapaKTEPUCTUKAMU XUMUYECKUX COCTMHEHNN U XUMUYECKUX PEAKIIMIA.
HavanbHble, MCXOHBIE U pEarupyroe BENIECTBA.
Xumunyeckue ypapHeHus. CTeXxuomMeTpuieckue Ko3hpuireHTs.

Buowt yueonuvix zanamuii:

HpaKTI/I‘-ICCKOC 3aHATUC! OCHOBHBIC TTOHITHUS ¥ 3aKOHBI XUMUH O,Sqaca

Moayasb 2. CTpoeHue aToOMa U CBOICTBA 3JieMeHTOB (16 yacoB)
Tema 2.1. Ctpoenue aToma (4 yaca)
JIBe popMBI CYIIECTBOBAHUSI MAaTEPUH.



MarepranbHble YaCTHLBI, BXOASAIIME B COCTAB aTOMA: 3JIEKTPOHBI, IPOTOHBI U
HelTpoHbl. Pasmepsl siipa. [lnoTHOCTh sinepHoro BeniecrBa. Cy0aTOMHbIE YaCTUIBI —
HYKJIOHBI. 1I30TONBI. ATOMHBIE HOMEPA U MACCOBBIE YHCIIA.

KBaHTOBO-MeXaHnMyeckass Mozaesb atoma. KBaHToBaHue sHeprud. KBaHTOBO-
KOPITYCKYJISIpHBIN Ayanus3M. Y paBHenue lllpenunrepa. KBanToBble uncina.

KBanToBblE sA4YelikM W CHHHOBas Teopusi BajeHTHOCTH. lIpaBuno Xynpa.
[Tpunuun [laynmu. CrnapeHHble 37€KTpoHBL. CHOUH-BAJEHTHOCTb. JHEPIETHYECKHE
YPOBHH U MOAYPOBHHU.

DJEKTPOHHBIE U AJIEKTPOHHO-Tpapuueckue (Gopmyibl aTOMOB.

Buowt yueonvix zanamuii:

Jleknus: Ctpoenue aToma luac

Tema 2.2. [lepuoaunyeckasi cucreMa Xxumuueckux 3jemMeHToB . . MeneseeBa.
(8 gaco)

CBs13b MEXKTy TIOJIOKEHHUEM dJIeMEeHTa B TabuIle (Iepuo, rpyIma, oArpyIna)
U DJICKTPOHHOM KOH(UTYypallMel ero aToMoB (HOMEpP IMOCIEIHEr0 SHEPreTHYECKOro
YPOBHSI, YUCJIO BAJICHTHBIX AJIEKTPOHOB, AJIEKTPOHHOE CEMEUCTRO).

CrerneHb  TPOSIBICHUA METAUIMYECKUX W HEMETAUIMYECKUX  CBOMCTB.
Benuunna »sHeprun woHmszauuu. CpaBHEHUE CUJIBI KUCIOT M OCHOBAaHUW Ha
OCHOBAaHUU TIOJIOKEHHS dJieMeHTa B TaOswuie. [IporHo3 KUCIOTHO-OCHOBHBIX H
OKHCJIHUTEIIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB COCAMHEHMH AJIEMEHTOB Ha OCHOBE MX
MIOJIOJKEHUS B TAOJIHIIE.

[leprnoanueckas cucTteMma dJIEMEHTOB B CBETE COBPEMEHHOM TEOPUU CTPOECHHUS
aToMa.

@OopMBI U CBOWCTBA COEAUHEHNN DJIEMEHTOB.
Buowi yueonvix sanamuii:

Jlexnwst: [lepuoanueckas cucrema xumuueckux anemenTos JI. 1. 0,54aca
Menneneena

[IpakTrueckoe 3aHsaTHE:! [lepuoanueckas cucrema xumuueckux anemenTos JI. 1. 0,54aca
Menneneena

Tema 2.3. Xumnueckas cBsa3b (4 Jaca)
XapakTep XUMHYECKOU CBSI3U B KOHKPETHOM XMMHUYECKOM COCTHHCHHH.
DIEKTPOHHBIC CXEMBI MOJICKYIL.
KpaTHOCTh KOBaJIEHTHOU CBSI3U.
Omnpenenenre reoMeTpUIECKON (HOPMBI MOJICKYJIBI.
KBanToBO-MexaHnyeckas WHTEPIPETALUS MexaHu3Ma  oOpa3oBaHUS
KOBAJIECHTHOM CBSI3U



Moayab 3. OCHOBHBIE KJIaCChl HCOPTAHHUYECKUX COCAUHEHUI U
THIBI XUMHYecKuX peakuuii (10 yacoB)
OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCAMHEHUI: OKCHU/IbI, KUCIOThI, OCHOBAHUS

u conu. HomeHknaTypa HEOpraHM4eCKux COCMHEHUN

OCHOBHBIE TUIBI XUMUYECKUX peakinil.  CTeneHb OKHCIICHHS u
BAJICHTHOCTb.

XapakTepHble 0COOCHHOCTH OKUCIUTEIHhHO-BOCCTAHOBUTEILHBIX PEAKIIUN.

Baxnenmme OKUCIMTETN U BOCCTAHOBUTEH.

TUNbl OKUCIUTEIBHBIX WU BOCCTAHOBUTEIBHBIX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIM  SKBUBAJCHT. MeTOAMKA  COCTAaBJICHUS  OKHCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEaKIIMii Ha OCHOBE 3JIEKTPOHHOIO OaJiaHca.

Buowt yueonvix 3anamuii:

Jlekuus: OCHOBHBIE KJIACCHI HCOPraHU4YCCKHUX COC,Z[I/IHCHI/Iﬁ U THUIIbI lgac
XUMHNYCCKHUX pCaKI_II/Iﬁ

Mogayas 4. PacTBopsbl (16 yacoB)
Tema 4.1. O61Me cBOIiCTBA PACTBOPOB (8 4acoB)
PacTBOpHBI Kak yacTHBIE cly4yau JucnepcHoi cucrteMbl. B3secu. Kommounnbie
pacTBOpHL. [IoHATHS paCTBOPUMOCTH M MOJISIPHON PaCTBOPUMOCTH.
OU3NKO-XUMUYECKas MMPUPOJIA PACTBOPOB.
CriocoObl  BBIpaXEHHsI COJACPIKAHMUS PACTBOPEHHOTO BEIIECTBA B PacTBOpE.
MoubHast mosst. MossipHast KOHIICHTPAIHSL.

Buowt yueonvix 3anamuii:

JlabopaTopHas pabora: PactBopsb! lygac

Tema 4.2. PacTBOpBI 2J1IeKTPOJIUTOB (8 YacoB)

DnekTpoJuThUecKas auccouuanusi. PaszjeneHue pacTBOPOB IO XapakTepy
B3aMMOJICHCTBUSI PACTBOPEHHOTO BEIIECTBA W PACTBOPUTENIA. MOJEKYISIpHBIC
pacTBOPbl HMJIM PACTBOPHI HEDJICKTPOJIUTOB. VOHHBIE pPAcTBOPHI WJIM PACTBOPHI
AJIEKTPOJIUTOB. Y POBHU JIUCCOIHALINY.

HNoHHO-MONEKYJIApHBIC YPABHECHMUS.

Buowt yueonvix zanamuii:
Jlexuus: PacTtBopsI 0,54aca

Monyasb 5. OKuCIUTEILHO-BOCCTAHOBUTEIbHBbIE peakiuu (20 yacos)

Tema 5.1. OcHOBHbBIE IOHSATHSI M TeEPMUHOJI0THS (4 Yac)
OKHUCIUTENBHO-BOCCTAaHOBUTEIbHAS peakiusa. CTerneHb OKUCICHHUS.
Buowt yueonvix zanamuii:

Jlexmus: OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaknuu O,Sqaca


http://edu.nwotu.ru/mod/glossary/showentry.php?courseid=756&concept=%D0%9E%D0%BA%D1%81%D0%B8%D0%B4%D1%8B
http://edu.nwotu.ru/mod/glossary/showentry.php?courseid=756&concept=%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://edu.nwotu.ru/mod/glossary/showentry.php?courseid=756&concept=%D0%A1%D0%BE%D0%BB%D0%B8

Tema 5.2. [IporHo3upoBanue OKMCJIUTEILHO-BOCCTAHOBUTEIbHBIX CBOMCTB
BemiecTBa (8 4acoB)
OkucnauTenp — Kak 4acTHIla, IPUHUMAOMIAas 3JEKTPOHbl. BoccraHoBuTENb —
YaCTHIA, OTHAOIIAS JJIEKTPOHBL. ATOM B BBICHIEH, HU3IIEW M IPOMEXKYTOYHOMU
CTeneH! OKUCIeHHs. OKUCIUTENBHO-BOCCTAHOBUTEIbHAS JJBOMCTBEHHOCTD.

Buowt yueonvix 3anamuii:

[TpakTuyeckoe 3aHsITHE [Tporuo3upoBaHre OKHUCIUTEILHO-BOCCTAHOBUTENbHBIX  (,54aca
CBOICTB BEILIECTBA
JIaboparopHas pabora: OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 24aca

Tema 5.3. MeToa 3/71eKTPOHHOTO0 0ajianca (8 yacoB)

YpaBHeHue OKUCIIUTEIIbHO-BOCCTAHOBUTEILHOM peakiuu.
[TocnenoBaTeNbHOCTh PACCTAHOBKM  KOA(PHUIIMEHTOB METOJIOM  3JIEKTPOHHOTO
Oamanca.

Monyab 6. JeKTpOoAHbIe MOTEHIIHAJBI M 3JIeKTpou3 (20 yacos)
Tema 6.1. DjieKTpoAHbIE MOTEHIIUAIBI. XUMHYECKNEe HCTOYHUKH TOKA (4 yaca)

JIBa BuJa HHEPrUM: XUMUYECKass U dJIeKTpuueckas. Pasznuunas npupojaa
AIEKTPONPOBOAHOCTH BerlecTB. Kimaccuukaiysi TOKONpOBOIAIIUX BEIIECTB MO THUITY
3apsina. I[IpoBOJHMKM TEpBOrO M BTOPOTO poja. ODJIEKTPOHHAsT W HOHHaA
(3JIeKTpOSIUTHYECKAs ) MIPOBOJAUMOCT. DIIEKTPOXUMHUYECKUE u MOHHO-
METAJUTUYECKHUE DIIEKTPO/IBI.

Buowt yueonvix zanamuii:

Jlexnus: DNEeKTPOAHBIC MTOTEHITUAIBI U AJIEKTPOIIN3 0,54aca

Tema 6.2. DjekTpoXUMUYECKAS] KOPPO3UsSI MeTAJLIOB (8 4acoB)

Kopposus un ee Bumpl. Knaccudukamus KOppo3UH METaUIOB 1O MEXaHHU3MY
MPOTEKaHUSI KOPPO3HOHHBIX TIPOIECCOB. XHUMHYECKas, JJICKTPOXUMUYECKAS M
ANEKTpOKOoppo3usi. KoHTakTHAs KOPpO3us.

AHOIHBIC U KaTOJHBIC MPOIIECCHI MTPH DIIEKTPOXUMHUUECKON KOPPO3UH.

MeTobl 3aIUThl METAJIJIOB OT KOPPO3HH.

Buovi yueonvix sanamuii:

JIaGoparopHas paboTa: DNEKTPOXUMHUYECKas KOPPO3Usl METAIIJIOB lyac

Tema 6.3. DaexTposau3 (8 4acos)

DNEeKTPOdU3 PacIiaBoOB. JIEKTPOJIU3 KaK COBOKYIHOCTb OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX IMPOILIECCOB, MPOTEKAIOUIMX Ha 3JEKTPOAAX MpPHU MPOIYCKaHUU
AIIEKTPUYECKOTO TOKA Yepe3 pacIliaB WK PACTBOP JIEKTPOIUTA.

DJEKTPOIN3 BOIHBIX PaCTBOPOB.

3akoHbl Papanes.
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Moayasb 7. O01mue cBOCTBa METAJLIOB U HeMeTaJL10B (16 YacoB)
Tema 7.1. O61me cBoMicTBa MeTAJJIOB (8 4acoOB)
[TonoxeHne MeTaaIoB B NEPUOJAMYECKON CUCTEME XUMHYECKHUX AJIEMEHTOB /.
H. Menneneesna.
XUMHYECKHE CBOWCTBA METAUIOB. Peakuum MeTamioB C  OPOCThIMU
BellleCTBaMU. Peaknnu MeTajuloB ¢ BOJOM, BOJHBIMM pPAaCTBOPAMM IIEIOYEU H
KUCJIOTaMH. Peakiysi METaJUIOB C BOJHBIMH PACTBOPAMHU COJIEH.

Buowt yueonvix 3anamuii:

Jlexmus: OO1me cBoiicTBAa METAIOB 0,54aca

Tema 7.2. O01m1ue cBoiicTBa HeMeTAJLI0B (8 YacoB)

Hemeramnsl B mepuogudeckod CHCTEME XMMHUYECKMX »dnemeHtoB [[. .
Meunneneena.

CBoiicTBa BOIOPOJa U TAJIOTEHOB.

CBolicTBa KHUCIOPOJA, CEPBI U €€ aHAJIOTOB U MPOCTHIX BEILECTB AIEMEHTOB VA
HOATPYIIIIHI.

CBoiicTBa IPOCTBIX BEILIECTB JIEMEHTOB noArpymisl IVA u 6opa.

Buowt yueonvix 3anamuii:

[IpakTHueckoe 3aHATHE: OO0111e cBOIICTBA HEMETAIIOB 0,54aca
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5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHUWS 1151
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCSA 11O JUCIUITIMHE

5.1. TembI KOHTPOJILHOM PadOTHI

Moayab AMCHUTIHHBI HaumMmeHnoBanue tem Homep
3agaum

Monyns 2. Ctpoenue atoma 1

Moayns 2. [lepnoanueckas cucrema 2
anemeHToB [[.1. MeHnaeneeBa

Mopyns 2. XuMHueckas CBA3b U CTpoeHue | 3
MOJIEKYJI

Moayns 3. XUMHYECKAs] TEPMOJUHAMUKA 4

Mopyms 3 XUMUYECKasi KHHETUKA U 5
paBHOBECHE

Mopyns 4 PactBopsi. Cioco0Ob1 6
BBIPAKEHUS COAEPKaHUS
BEILIECTBA B PACTBOPE

Mopyms 5 OkucnauTenpHO- 7
BOCCTAHOBUTEJIBHBIE PEAKIIUU

Mopynsb 6 DIIEKTPOIHBIE TOTEHIIUAJIBI U 8
XUMHUYECKUE UCTOYHUKH TOKA

Moayns 6 Koppo3zus metanmos u ciocodsr | 9
3alUTHI OT HEE

Momyns 6 DAEeKTpoan3 10

5.2. TemaTuka KypcoBoil padoThI

KypcoBas paboTa yueOHBIM MJIaHOM HE TPETyCMOTPEHA
5.3. IlepeyeHb MeTOANYECKUX PEKOMEHIaUi
No
HaunmenoBanue
n/m
1 Metoanyeckue peKOMEH 1AM 0 BBIMOJHEHUIO J1a00paTOPHBIX paboT
2 Metoanyeckue peKOMEH IalMK 10 BBIMOJHEHUIO KOHTPOJIBHON paOOThI
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5.4. IlepevyeHb BONPOCOB /JIsl MOATOTOBKH K IK3aMeHY

1. CKoJIbKO MPOTOHOB U HEUTPOHOB COAEPIKUT SIPO aToma dIeMeHTa?

2. ATOMBI KakuhxX DJIEMEHTOB HUMEIOT Ha BHEIIHEM YpPOBHE JIJIEKTPOHHYIO
KOH(pUrypamuo?

3. KakoBa MakcuMaibpHasi €MKOCTb MIOypPOBHS?

4. Kakasg mnocneqoBaTelbHOCTh PACIOJIOXKEHUSI OpOUTaIel COOTBETCTBYET
MOPAJIKY 3aIOJTHEHUS UX DJIEKTPOHAMU?

5. Kakue KkBaHTOBBIE YKCIIA MOJHOCTHIO XapaKTEPU3YIOT SHEPTUIO IJICKTPOHA?

AIIEKTPOHHYIO OpOUTAITH?

6. Kakas snexTpoHHO-Tpaduueckas popmysa COOTBETCTBYET npaBuiry I'yHaa?

7. Cxompko (s, p, d wm f)) opOurameii wumeercs Ha ....... (HOMEp)
SHEPreTUYECKOM YpPOBHE?

8. Kakas »snexTpoHHO-Tpaduueckas ¢GopMmyia COOTBETCTBYET 3HAUYEHHUIO
CIIMHOBOW BaJIEHTHOCTH, PABHOM. ....... ?

9. CKOJIBKO BaJEHTHBIX SJIEKTPOHOB y aTOMa, AJEKTPOHHAs (opmysia KOTOPOTO
UMEET BULL........ ?

10. Kakue 3HaueHUss KBAHTOBBIX YHCEN h U { XapakTepU3ylT BaJCHTHBIC
ANEKTPOHBI aToMa...?

11. KakoBa snexktponHas oopmysa atoma?

12. Kako#t u3 371eMEHTOB OTHOCHUTCS K.......(S, p, d unu f) cemeiicTBy?

13. ATombl Kakoro »sjieMeHTa... (HOMep) mepuoAa HUMEIOT... s (p wiu d)
AJIEKTPOHOB Ha .....(HOMEp) ypOBHE?

14. B xakux mepuojne, Tpylie U NOATPYNIE HAXOAUTCA AJIEMEHT, JJIEKTPOHHAsS
dbopmyia KOTOPOTO UMEEET BUJL: ............. ?

15. Kakoii U3 25ieMeHTOB UMEET HaMOOJbIINK (HAUMEHBIITNI) aTOMHBIN paanyc?

16. Kakoit u3 »3JIeMEHTOB HMEET HaUOOJBIIYI0 (HAMMEHBIIIYI0) HHEPIUI0
MOHU3ALMKU? SHEPTHUIO CPOACTBA K AJICKTPOHY? AIEKTPOOTPULIATEILHOCTh?

17. Kakoit u3 s1eMeHTOB o00Opa3yeT OKCHUJ cocTaBa... (Hampumep, 2205)?
TUAPOKCUT cocTaBa... (Hampumep, I(OH)3)? xucmory cocraBa ... (Hampumep,
H504)?

18. Kakoe 13 ocHOBaHuUii AByIseTCs Harboiee (HaMMEeHee) CUITbHBIM?

19. V kakoro u3 3J1eMEHTOB HauOoliee (HauMeHee) BBIPaKEHbI METALTUYECKUE
(HEMeTaIMYecKue) cBocTBa?

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

21. C kakuM 3J€MEHTOM... (Ha3BaHHUE dJIEMEHTa) 00pa3yeT Hanbosee (HauMeHee)
MOJISIPHYIO XUMUYECKYIO CBSI3b?

22. B xakoM U3 COeIMHEHUI XMMUYEeCcKas CBI3b Hanbojee (HauMeHee) nojisipHa’?

23. B kako#l U3 MOJIEKYJl UMEETCsl OpJInHapHas (BOIHAs, TPOHAs) KOBaJICHTHAs
CBSI3b?

24. Bo CKOJBKO pa3 yBEIMUUTCS (WM YMEHBUIUTCSA) CKOPOCTh PEaKIUU MpHU
3aJIaHHOM HM3MEHEHUU TeMITepaTyphI?
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25. Ha ckonbKO TpalyCcoB HYXHO TOBBICUTH (IIOHH3UTh) TEMIIEpaTypy, YTOOBI
YBEJIMYUTh (YMEHBIIUTh) CKOPOCTh PEAKIUU B ... pa3, €Clid €€ TeMIlepaTypHbII
Kod(ppUIIUEeHT paBeH...?

26. UeMy paBeH TeMIiepaTypHbIH KO3(P(GUIUEHT peaKiluu, €CJId MPU MOHUKEHUU
(TOBBILIIEHUH) TEMIIEPATYpPHl HA ...... €€ CKOPOCTh YMEHbIIWIAach (YBEIMUUIIACEH) B
paz?

27. Kak MOXHO (TIOBBIIIEHWEM WJIM TOHM)KEHUEM TEMIIEpaTyphbl, MOBBIIICHUEM
VI TIOHW)KEHHEM JIaBJIICHHs, MOBBILICHUEM WM NOHM)KEHHEM KOHUEHTPALMH
BEIIIECTB, YYACTBYIOIIMX B PEaKIMM) CMECTUTh pPABHOBECHE BIIPAaBO (BJIEBO) B
cucteme:... (ypaBHeHHE peakiun, 3Hak AH)?

28. YkaxxuTe KpaTKyl HOHHYIO GOpMY ISl MOJIEKYJISIPHOTO YPaBHEHHUS.

29. YkaxxuTe MOJICKYJIAPHYIO (hOPMY JUTsI KPAaTKOTO MOHHOTO YPaBHEHHUS.

30. C kakuM BemecTBOM OyneT (Wi He OyneT) B3amMOJIEHCTBOBATH JAHHOE
BEIIECTBO?

31. PaccraBbre KOA(DPUIIMEHTHI METOJIOM DdJEKTPOHHOro OanaHca: (cxema
peakuuu). YKaxxuTe K03(pPUIHEHTHI IPU OKUCIUTENIE U BOCCTAHOBUTEIIE.

32. Kakue mpoueccsl IpOUCXOAIT B rajlbBaHUYECKOM 3JIEMEHTE ... (IIPUBEACHA
ANEKTPOXUMHUYECKas cxema)?

33. B kakoM TrajlbBaHWUYECKOM JJIEMEHTE MPOUCXOIAUT Tpolecc (MPUBEICHO
AJIEKTPOHHOE ypaBHEHUE)?

34. Kakoil MeTaJis1 MOXHO (HENb351) MOJYYUTh 3JIEKTPOIU30M BOJHBIX pacTBOPOB
€ro COCTMHECHUI?

35. Ilpm osnekTponusze BOAHOTO pPAcTBOpa KAaKOM COJM Ha JJIEKTPOJax
BBIJICTISIIOTCS: ...(YKa3aHbl MPOAYKTHI 3JICKTPOJIN3a)?

36. Kakoii MeTaJi1 MOXHO MCIIOJIb30BaTh B KAUE€CTBE MPOTEKTOPA (MJIKM aHOJIHOTO
MOKPBITHSL,WJIM KaTOAHOTO MOKPBITHS) JJISl 3aIIUTHl METAILIA ... OT KOPPO3UH B .....
cpene?

37. Kakas yacTuia sBIsieTCSl MPOAYKTOM aHOAHOIrO (MJIM KaTOAHOIO) Ipoliecca
IpU KOPPO3UU METAJUIOB ... U ... B ... cpeze?

6. ®OHJ] OLIEHOYHBIX CPEJCTB JI/Is [IPOBEIEHHS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOILUXCS MO
T CHUTLIAHE

@DOHJT OIICHOYHBIX CPEACTB HJisi MPOBEICHUS MPOMEKYTOUHOUW aTTECTaIlluu
OoOy4JarommMxcs MO JUCHUIUIMHE MO pemeHuto kadeapsl oQopMieH OTACIbHBIM
MPWIOKEHUEM K paboueit mporpaMme.

7. MIEPEYEHb OCHOBHOM U JONNOJIHUTEJIbHON YYEBHON
JUTEPATYPBI, HEOBXOJUMOM JJISI OCBOEHUS U CIIUTIJINHBI

OcHoBHaf:
1. Yuxun E.B. Xumus [OnextpoHHblil pecypc]: yuebnoe nocooue/ Yukun E.B.—
DIJIEKTPOH. TEKCTOBBIE AaHHbIE.— ToMck: TOMCKHMI TOCYAapCTBEHHBIA YHUBEPCUTET
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CUCTEM YHPAaBIECHUS U paguodiaekTpoHuku, b Konrent, 2012.— 170 c.— Pexum
nocryma: http://www.iprbookshop.ru/13873.html.

2. CraroBckas JI.b. CoBpeMeHHass xumus [DIEKTpOHHBIA pecypc]: ydeOHOe
nocobue/ CparoBckas JI.Lb.— DOnekTpoH. TekcToBbIe AaHHbIe.— M.: YueOHO-
METOJAMYECKHUI LIEHTP MO 00pa30BaHUIO Ha KEJIE3HOJIOPOKHOM TpaHcrnopte, 2013.—
252 ¢.— Pexum gocrtyma: http://www.iprbookshop.ru/16145.html.

3. KoBampuykoBa O.B. Xumwus [DnekTpoHHBIH pecypc]: ydeOHOe mocooue/
KoBanmpuykoBa O.B., EropoBa O.A.— DnekTpoH. TEKCTOBbIE JaHHble.— M.:
Poccuiickuii yHuBepcuter apyx0sl Hapoaos, 2011.— 156 c¢.— Pexum gocrtyma:
http://www.iprbookshop.ru/11429.html.

JlonoJiHuTeIbHASA JIUTEepaTypa:

1. HoBocenbHoB A.A. KoHcnekt yekiuil mo xumuu. Yacte 2 [DneKTpOHHBII
pecypc]: yuebnoe mocobme/ HomocenmbHOB A.A., MscoenoB E.M.— OmektpoH.
TEKCTOBBIE  JaHHble.— M.: MOCKOBCKHI TOCYIapCTBEHHBIM CTPOUTEIIbHBIN
YHUBEPCHUTET, 9bC ACB, 2010— 64 c¢—  Pexum  jgocryna:
http://www.iprbookshop.ru/16382.html.

2. OCHOBHBIE TOHATHS U 3aKOHBI XUMHUHU [DJIEKTPOHHBIA pecypc|: METOAMYECKUE
yKazaHusi/ — OJEKTPOH. TEKCTOBble JaHHble.— lBaHOBo: lIBaHOBCKMIA
rOCyJJapCTBEHHBIN apXUTEKTYpHO-CTpoutenbHblid yHUBepcuter, ObC ACB, 2008.—
40 ¢.— Pexxum gocryma: http://www.iprbookshop.ru/17743.html.

3. IlaBnoB A.M. W30OpaHHble TJaBbl Kypca XUMHHU [DJIEKTPOHHBIA pecypc]:
yuebHoe nocobue/ I1aBnoB A.M1.— DnexTpoH. TekcToBbie nanHbie.— CI16.: CaHkT-
[leTepOyprckuii  roCynapCTBEHHBI apXUTEKTYPHO-CTPOUTENIbHBIA  YHUBEPCUTET,
OBC ACB, 2011.— 99 ¢.— Pexxum noctymna: http://www.iprbookshop.ru/18998.html.

4. Xumus [DIEKTpOHHBIA peCcypc|: METOAMYECKHE YKa3aHUsA K BBIITOJIHEHUIO
1a00paTOpHBIX pabOT/ — DIEKTPOH. TEKCTOBbIE JaHHble.— MBaHOBO: MIBaHOBCKUI
rOCyJJapCTBEHHBIN apXUTEKTYpHO-CTpouTtenbHblii yHUBepcuter, ObC ACB, 2007.—
36 c.— Pexxum moctyna: http://www.iprbookshop.ru/17759.html.

IIporpammHoe obecnieueHue

1. IIITIT MS Office 2010
2. TexcroBslil penaktop biokHoT
3. Bpaysepsr IE, Google Chrome, Opera u ap.

8. MEPEYEHB PECYPCOB UH®OPMALIMOHHO —
TEJEKOMMYHUKAIIMOHHOM CETH "MHTEPHET", HEOBXOIUMbIX
JUUISI OCBOEHMSI TUCLHUTIIMHBI

1.9nexrponnas uHpopmaronHo-o0paszoBarensHas cpega AHO BO "C3TVY" (DUOC
C3TYVY) [DnekTponnsiii pecypce]. - Pexxum noctyna: http://edu.nwotu.ru/

2.0nextponHas oubnuoreka AHO BO "C3TV" [DOnexktpoHHbIlil pecypc]. - Pexum
nocryma: http://lib.nwotu.ru:8087/jirbis2/

3.0nextpoHHo-0mbmoTeunas cucrema IPRbooks [DnekTponnsiii pecypc]. - Pexum
nocryma: http://www.iprbookshop.ru/
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4 Vlnpopmanmonnas cucrema "EaumHoe OKHO JocTyma K 00pa3oBaTelbHBIM
pecypcam" [DekTpoHHbIN pecypc]. - Pexxum goctyma: http://window.edu.ru/

5.MudopmanmonHas CHCTEMBI JOCTYMa K JIEKTPOHHBIM KaTajioram OMOJIMOTEeK chepbl
obpazoBanus u Hayku (MIC DKBCOH) [Dnextponnsiii pecypc]. - Pexxum pocryna:
http://www.vlibrary.ru/

9. METOOANYECKHUE YKA3AHUA 11O OCBOEHUMIO JNCHUIIJIMHBI

[IpenonaBanue  AUCHUIUIMHBI ~ MPEAYyCMAaTpUBAET  cleAyomue  (OpMbI
OpraHu3aluyd y4eOHOro MpoIecca: JICKIUU, MPAKTUUECKUE 3aHATHUs, J1a00paTopHbIe
3aHSTHS, KOHTPOJIbHYIO paboTy, CaMOCTOATENIbHYIO Pa0OTy CTyA€HTa, KOHCYJIbTAIlUH.

9.1. [Ipu u3ydyeHuu Tem u3 mMoxayjen 1-6 cryneHTamM HEOOXOIUMO MOBTOPHUTH
JICKIIMOHHBIN y4eOHbIN MaTepuai, U3y4uTh PEKOMEHIOBAHHYIO JINTEPATYPY, a TAKKe
y4eOHbIN MaTepHall, HAaXOSIIUICS B YKa3aHHBIX MH(GOPMAIIMOHHBIX pecypcax.

Ha 3aBepmiaronieM sTame HW3yYyeHHs KaXJAOro MOAYJsS HeoOXOoauMo,
BOCIIOJIB30BABIIUCh  NPEAJIOKEHHBIMA ~ BOIPOCAMHM ISl  CAMOKOHTPOJISI |
TPEHUPOBOYHBIMH TECTAMH, PA3MEUIEHHBIMH B 3JIEKTPOHHOM HH(POPMAMOHHON
oOpazoBarensHOil cpene (OMOC), npoBepuTh KadyecTBO YCBOEHUS Yy4eOHOTO
Marepuana.

B ciyuae 3aTpyaHeHUs B OTBETaX Ha MOCTaBICHHBIE BOIPOCHI PEKOMEHYETCS
NOBTOPUTH Y4€OHBIN MaTepHall.

9.2. Ilocne n3y4yeHus KaxxJJ0ro MOAYJs AUCHUILIMHBI HEOOXOJUMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOI'O TECTA 10 JAHHOMY MOJYIJIIO C LIEJIbK0 OLICHUBAHUS 3HAHUU U
HOJTy4eHus: OaJIJIOB.

9.3. Ilpu u3yuenuu monynsa 2 «CTpoeHHE aTOMa U CBOMCTBA 3JEMEHTOB)
BBINIOJIHUTh 3aJaHusl 1-5 KOHTPOJIBbHOM pabOThl, PyKOBOJACTBYSICh METOAMYECKUMHU
PEKOMEHJALUSIMH T10 €€ BBIIOJIHEHUIO.

[Tpu m3yuenun monynst 4 «PacTBOpBD» BBINONHUTH 3aJaHUE 6 KOHTPOJIHHOU
paboThl, pyKOBOJACTBYSACH METOJUYECKUMH PEKOMEHJALIUSIMU T10 €€ BBIMOJIHEHUIO.

[Ipn wm3yuennn monyns S5 «OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUN
BBINIOJIHUTh 33JjaHuE€ 7 KOHTPOJIbHOM padoOThl, PYKOBOJCTBYSICh METOJIUYECKUMH
PEKOMEHJAIUSIMU T10 €€ BBIMOJIHEHUIO.

[lpn wsydennn ™oayns 6 «DIEKTPOAHBIE TOTECHIUAIBI M AJICKTPOIH3
BBITIOJIHUTD 331aHusl 7 U 8§ KOHTPOJIbHOM paOOThl, PyKOBOJCTBYSICh METOJUYECKUMU
PEKOMEHJALMSIMH T10 €€ BBIIOJIHEHUIO

9.4. Tlo 3aBepiIeHUIO W3Y4YeHUs Y4€OHON MUCITUIUIMHBI B CEMECTPE CTYACHT
00s13aH TPOUTH MPOMEKYTOUHYIO aTTecTaluio. Bua mpomMexyTo4yHOM aTTecTanuu
onpenensercss padbounM ydeOHbIM MiIaHoM. Dopma MPoOBEAEHUS MPOMEKYTOUHON
aTTeCTALUH — KOMITBIOTEPHOE TECTUPOBAHUE C UCITOJIb30BAaHUEM
aBTOMATH3WPOBAHHOW CHUCTEMBbI TECTUPOBaHUA 3HaHU cTyaeHTOB B DNOC.

9.5. K npoMeKyTOUHOM arTecTaluu JOMYCKAalOTCs CTYACHTHI, BBINOJIHUBIINE
TpeboBaHMs paboyero yueOHOro IjaHa.
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10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT ¥,
HNCITOJIB3YEMBIX ITPH OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O
INPOLNECCA IO JINCIUIIVIMHE

HpI/I OCYIICCTBJICHHUU O6p8,30BaTCJII>HOFO Imponecca I10 JAUCHUITIINHC
HCITIOJIB3YIOTCA CIICAYIOIIUC HH(l)OpMaHI/IOHHBIC TCXHOJIOTHH:

1. Internet — rexHosoruu:

WWW (anrn. World Wide Web — Bcemupnas [laytuna) — TexHoJOTHS
paboThI B CETH C TUTNIEPTEKCTAMU;

FTP (amrn. File Transfer Protocol — mnpotokonm mnepemaum aitioB) —
TEXHOJIOTHS TepeIavr 1Mo ceTH (aiIoB MPOU3BOILHOTO hopMaTa;

IRC (anrsn. Internet Relay Chat — moouepeanslii pa3roBop B CETH, 4aT) —
TEXHOJIOTHS BEJCHUS MEPETOBOPOB B peaIbHOM MacIiTabe BPEMEHH, IArOIIast
BO3MOKHOCTh Pa3roBapwBaTh C APYTHMH JIOAMU 1O CETH B PEKUME MPSIMOTO
JIMasora;

ICQ (anrn. I seek you — s unry Tebsi, MOXHO 3amucaTh TpeMs YKa3aHHBIMH
OykBaMH) — TEXHOJIOTHSI BEJCHHS TIEPErOBOPOB OJUMH Ha OJMH B CHHXPOHHOM
pexuMe.

2. HMucrtanuumonHoe oOydeHue c¢ wucnonb3zoBanueM OWMOC na miardopme
Moodle.

3. TexHosorus MyJIbTUMEINA B PEKUME JTUAJIOTa.

4. TexHoJOrHSI HEKOHTAKTHOTO  MH(OPMALIMOHHOTO  B3aUMOJACHCTBUS
(BUpTyaJIbHBIC KAOMHETHI, JTAOOPATOPUH ).

5. T'umepTekcTroBas TEXHOJOTUS (DJIEKTPOHHBIE YYEOHUKH, CIPABOYHUKH,
CJIOBapH, SHIIUKIIONEUN) U T. 1.

11. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BbI,
HEOBXOJUMOU AJ1s1 OCYHECTBJIEHUS OBPA3SOBATEJIBHOI'O
INPOLHECCA IO YYEBHOU JUCHUIIJIMHE

3.bubnmorexka.

4.CrnpaBouHo-nipaBoBas cuctema Koncynsrant [iroc.

5.9nexkTpoHHast ”HGOPMAIMOHHO-00pa30oBaTebHAS Cpe/la YHUBEPCUTETA.
6.JlokanbHas ceTh ¢ BEIXOJ0M B IHTEpHET.
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12. BAJLJIbHO-PEUTUHIOBASI CUCTEMA OIIEHKHM 3HAHUI

@opMHUpPOBaHUE OLICHKH TEKYILETO KOHTPOJIS YCIEBAEMOCTH U IMIPOMEXYTOUYHON
aTTECTallMM 110 UTOraM OCBOCHHS JTHMCIUIUIMHBI OCYLIECTBIIIETCSA C UCIIOJIb30BAaHUEM
OAJIIbHO-PEUTUHIOBOW OLIEHKH Pa0OTHI CTYJEHTA.

Buj yueOHoi1 paGoThbl, 32 KOTOPYIO CTABATCH 0aJLJIbI banabl

VYuactue B online 3aHATUSIX, TPOCMOTP BUCO JICKITUN 0-5

KoHTpoJibHBIN TECT K MOYIIIO |

KOHTpOIBHBIN TECT K MOIYIIIO 2

KOHTpOIBHBIN TECT K MOIYIIO 3

KoHTpoJibHBIN TECT K MOTYJIIO 4

KOHTpOJIbHBIN TECT K MOJYIIO 5

KoHTpoJIbHEIN TECT K MOTYIIO 6

KoHTpoJIbHBIN TECT K MOTYIIO 7

JlaGoparopHas paboTa 1

JlabopaTtopHas pabora 2

JlabopaTtopHas pabora 3

OO0 OO0 olo|lo| o
|
WWWWW s wWWWN~W

JlaGoparopHas paboTa 4

KonTponbnas pabota 0-30
WTOroBBIi1 KOHTPOJIBHBIN TECT 0-30
BCEI'O 0-100

BOHYCBI (6amibl, koTopsie MOTYT ObITh 00aBieHb! A0 100) | bajubl

- 32 aKTUBHOCTD 0-10
- 32 y4acCTHe B OJIUMIHAJIC (B 3aBUCUMOCTH OT 3aHSITOTO MECTA) 0-50
- 3a yuyactue B HUPC (B 3aBucumocTs oT paboThl) 0-50

- 32 opopMIIeHHE 3as8BOK Ha MOJIe3HbIe MeTOo bl (parnpemtoxenus) | 0 - 50
banabHas nmikaJia oneHKHu

Onenka (3K3aMeH) bajuibl
OTIINYHO 86 — 100
XOPOIIIO 69 — 85

YIOBJICTBOPUTEIHHO 51 - 68

HEYJOBJIETBOPUTEIHHO MeHee 51
OueHka o KOHTPOJILHOM padoTe
Ounenka banbl
OTJINYHO 18 - 20
XOPOIIIO 15-17
YJIOBJIETBOPUTEIIBHO 12 -14
HEYJIOBJICTBOPUTEIILHO MeHee 12
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IIpuaoxenne

K paboueii mporpamme

JUCLUIIIMHBL « X UMUS»

JUISl HalIpaBJICHHS TIOATOTOBKHU

27.03.04. VYmpaBieHHe B TEXHUUECKHX CUCTEMAX

®OH/I
OLIEHOYHBIX CPEJCTB

1. Ilepeuyennb popMHUPYEMBbIX KOMMETEHIHH

Oowenpogpeccuonanvusie (OIIK)

Koo Haumenoeanue u(unu) onucanue KomnemeHyuu
KomnemeHnuyuu

TOTOBHOCTBIO MPUMEHSTH METOIBI MATEeMATHUKH, (DU3HKHU, XUMHUH,

OIIK-1 CHOCOOHOCTBIO IPENICTABIISTh aJIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI
HAaY4YHYIO KApTUHY MHpPa Ha OCHOBE 3HAHUSI OCHOBHBIX IOJIOKEHUH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX HAYK U MAaTEMATUKH

OIIK-2 CIIOCOOHOCTBIO TPUMEHSTh AHATUTUICCKUE, BHIYUCIUTEIIBHBIC H
CIOCOOHOCTBIO BBISIBIISITh €CTECTBEHHOHAYUHYIO CYIIIHOCTh IIPOOIIEM,
BO3HHKAIOIINX B X0 MPO(eCCHOHATLHOM IeATEIBHOCTH, IPUBJICKATH JIJIS KX
pelIeHrs COOTBETCTBYIOMIMI (PHU3HKO-MaTeMaTHUECKH anmapar

2. IMacnmopT ¢oHIa OLIEHOYHBIX CPEICTB

Ne i/ KouTposmpyemsbie moayJin Kon HaumenoBanue

(TeMbl) TUCHMTLTHHBI KOHTPOJIMPYEMO | OII€HOYHOI0 CpeCcTBa
M KOMIIeTeHIUH
(WM ee 4acTH)

1 Monyinb 1. OcHOBHBIE IOHATHS OIIK-1, OIIK-2 KonTponssslii Tect |
1 3aKOHBI XUMUU

2 Mopyns 2. CTpoeHue aToma u OIIK-1, OIIK-2 Kontponbnslii TecT 2
CBOMCTBA JIEMEHTOB

3 Monyinb 3. OCHOBHBIE KJIACChI OIIK-1, OIIK-2 KonTpoasnsiii Tect 3
HEOPraHWYECKUX COCAUHEHUN U
TUIIBI XUMHUYECKUX PeaKIni

4 Monyis 4. PacTBOpbI OIIK-1, OIIK-2 KonTpomasnslii TecT 4

5 Monyib 5. OKHCIUTENBHO- OIIK-1, OIIK-2 KoHnTpoasnslii TECT 5
BOCCTAHOBUTEIBHBIE PEAKITUU JlaGopartopnast pabora 1

6 Mopynb 6. D1eKTpOoaHbIE OIIK-1, OIIK-2 Kontposnbnblii TECT 6
MTOTEHITMAJIBI U AJICKTPOJIN3 JlabopartopHnasi paboTta 2

7 Mopyns 7. O6mue cBOiCTBa OIIK-1, OIIK-2 Kontponbuslii TECT 7
METAJIJIOB U HEMETAJIJIOB

8 Monynu 1-7 OIIK-1, OIIK-2 | KonTpombsHas paboTta

HTorossiii KOHTPOJILHBIN
TECT
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3. Iloka3aTeju M KPUTEPUH OllEHHBAHMS KOMIIETEHIUIA M0 YTanaM (pOpMHUPOBAHUA

IMoka3atean

dransi JOCTHIKEHHS Kpurtepnu oueHnBaHus pe3yabTaToOB 00y4eHH

O0CBOCHHS 3aJaHHOT0 YPOBHS

KOMIIETEHUMH | OCBOCHMUS 1 2 3 4 5
KOMIICTeHIUH
3HaTh He 3Haer 3naer obme | 3Haer obmue 3HaeT oburie
(OIIK-1, OIIK-2) 3HAaeT | HeTBepIO TTOHATHS U TTOHSATHS U TTOHATHS U
oO1re NoHATHS U obmme 3aKOHBI 3aKOHBI 3aKOHBI XUMUU;
3aKOHBI XUMUU; MOHATUS U | XUMMUH; XUMUH; KBaHTOBO-
KBAaHTOBO- 3aKOHBI KBAaHTOBO- KBAaHTOBO- MEXaHUYECKYIO
MEXaHUYECKYIO XUMUU MEXaHUUYECKy | MEXaHHYECKYIO | TEOPUIO CTPOEHUS
TEOPHUIO CTPOCHUS 10 TEOPHUIO TEOPUI0 BEIIIECTBA,;
BEIIIECTBA,; CTpOEHUs CTpOEHUs COBPEMEHHYIO
COBPEMEHHYIO BEIIIECTBA; BEIIIECTBA; HHTEpIpETALHUIO
HUHTEpIpeTaLHnIo COBPEMEHHY | COBPEMEHHYIO | INEpHUOIHUYECKOrO
NEPUOJUYECKOTO 10 UHTEpIpETal | 3aKOHA
3axona JI.11. UHTEpIIpeTall | 1o Menpeneena;
Mengeneena; U0 NEPUOANYECKO | MPUHLMIIHAAILHBIE
NPUHLMIIHATIbHBIE nepuoanyeck | ro 3akona J[.M. | ocHOBBI
OCHOBBI 0r0 3aKOHa Menpeneena; TEpMOJIUHAMUYEC
TEPMOAUHAMUYECKOT AN. NPUHIUIIAAIBH | KOTO U
0 U KHHETHYECKOTO MeHnpeneeBa | ble OCHOBBI KHHETHYECKOT0
MIOJIXO/I0B K MPUHIUNNAT | TEPMOAMHAMHY | MOJXOIOB K
OTHCAHUIO bHBIE OCHOBBI | €CKOTO U ONHCAHUIO
3aKOHOMEpHOCTeH TePMOAMHAM | KHHETHYECKOI | 3aKOHOMEpHOCTEH

TTepBbiit IIPOTEKaHUS HYECKOro U 0 MOJXOM0B K MIPOTEKaHUS

yran XUMITIECKHX KHUHETUYECKO | ONMHCAHMIO XHMIECKHX
peakuui; r0 MOJAXOJO0B | 3aKOHOMEPHOC | peakuui;
coziep KaHue K ONMCAHUIO | TeH coziepIKaHue
COBPEMEHHOM TEOpUHU 3aKOHOMEPHO | MPOTEKAHUSA COBPEMEHHOMN
pacTBOpOB; creit XUMUYECKUX TEOpUU
TEOPHUIO MpPOTEKaHUs1 | peakuui; pacTBOpOB;
OKHUCITUTEIIFHO- XMMHUYECKHX | COAeprKaHHe TEOPHIO
BOCCTaHOBH-TEIIBHBIX peakuuii; COBPEMEHHOM OKHCIIUTEIILHO-
IIPOIIECCOB,; TEOpHUH BOCCTAHOBH-
TEOpeTHYECKHe pPacTBOpPOB; TENbHBIX
OCHOBBI U ITyTH TEOPHIO IIPOIIECCOB;
MIPAKTUIECKOTO OKHCIIUTEIbHO- | TEOPETHUIECKHE
HCIOJIb30BaHUS BOCCTaHOBU- OCHOBBI U IyTH
3JEKTPOXUMHUH; TEJIbHBIX [IPaKTUYECKOT O
oOmue cBOHCTBa MIPOLIECCOB; HCIOJIb30BAHUS
METaJJIOB, TEOPETUYECKUE | DIEKTPOXUMUH;
HEMETAIJIOB, OCHOBBI  ITyTH | OOIIHE CBOWCTBA
OMHapHBIX MPAaKTUYECKOT | METaJUIOB,
XUMHUYECKHX 0 HEMETAIJIOB,
COEIMHEHU. UCTIONB30BaHU | OMHAPHBIX

st XUMHUYECKHUX
3JIEKTPOXUMHH | COEAUHEHUMN

Ymern He YMmeer Ymeer Ywmeer Ymeer
(OIIK-1, OIIK-2) YMEET | XapaKTepu3 | XapaKTEepU30 | XapaKTepu3oBa | XapaKTepU30BaTh
XapaKTepU30BaTh 0BaThb BaTh Tb CTPOEHUE CTPOEHHUE aTOMa
CTPOEHUE aTOMa CTpOEHUE CTpOEHUE aToma XMUMUYECKOTO

Bropoit XUMHUYECKOTO aToma aToMma XMMUYECKOTO JJIEMEHTA B

JTan JJIEMEHTa B paMKax XUMHMYECKO | XUMHUYECKOTO | 3JI€MEHTa B pamKax
KBaHTOBO- ro JJIEMEHTA B pamKax KBAaHTOBO-
MEXaHUUYECKON JJIEMEHTa B | paMKax KBaHTOBO- MEXaHUUYECKON
MO/IeIH; paMKax KBaHTOBO- MEXaHUYECKOW | MOJENH;
IIPOTHO3UPOBATH KBAaHTOBO- | MEXaHWYECKO | MOJIEIH; MIPOTHO3UPOBATH
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CBOMCTBA 2JIEMEHTOB, MEeXaHu4yec | W MoJenu; paboTarts ¢ CBOMCTBa
a Taoke GOpMBI U KoM paboraTh ¢ Tabuen 2JIEMEHTOB, a
CBOMCTBa MOJIETIH; Tabuen Menpeneena, TaKxke GOPMBI 1
COETMHEHU I HO HE MenneneeBa, | COCTaBIATH CBOICTBa
JJIEMEHTOB Ha ymeer HO HE YMEET | ypaBHEHHS COCIMHEHUH
OCHOBaHHU paboTaTh ¢ | COCTaBIATH XUMHYECKIX JIIEMEHTOB Ha
TIOJIOKECHHS DIIEMEHTA TabIuIen YpaBHEHHSA peaxmuit, HO OCHOBaHHU
B [IEPUOIUYECKON MenzeneeB | XUMHUYECKUX | HEBEPHO MOJIOKEHUS
cucteme JI. U. a peakuuit HMHTEPIPETUPY | DJEMEHTa B
Menpeneena; €T pe3yibTaThl | MEePUOIUYECKON
JIaBaTh OIMCaHUE TEPMOJIMHAMUY | CHCTEME
MIPUPOJIE U XapaKTepy €CKUX U Menpeneena;
XUMHUYECKOH CBSI3U KMHETUYECKUX | JaBaTh ONKCAHUE
MeXITy aTOMaMH U pacueToB. TIpUpoIE U
MIPOTHO3MPOBATH XapaxkTepy
CBOMCTBA BEILECTB U XUMHUYECKON
MaTepHaJioB Ha CBSI3U MEXKIY
OCHOBaHHU aToOMaMH U
COOTHOIIICHHS COCTaB MIPOTHO3MPOBATH
- CBOICTBA,; CBOMCTBa
MIPOU3BOIUTH BEIIECTB U
TEPMOJIMHAMHYECKHE MaTepHuagoB Ha
U KUHETUYECKHE OCHOBaHUU
pacyeTsl u COOTHOIIICHUS
HHTEPIPETHPOBATH COCTaB -
MTOTTyICHHBIC CBOWMCTBA;
pe3yIbTATHL, TIPOU3BOTUTH
COCTaBIATH TEPMOANHAMHYEC
YpaBHCHHSA KHe 1
XAMHAYIECKHX KHHETHYCCKHUE
peakuui pa3IuIHbIX pacyeTsl u
TUIIOB; WHTEPIPETHPOBAT
ONHCHIBATH b TIOJTyYeHHbIE
MIPOLIECCHI, JIeIKAIIHE pe3ynbTaThI,
B OCHOBE paboThI COCTaBJIATh
XUMHUYECKHUX ypaBHEHUS
HCTOYHHKOB TOKA, XAMAYECKHX
rabBaHMYECKOTO peaxmmii
MIPOU3BOJICTBA, Pa3THIHBIX
AHTHKOPPO3HOHHOM THUTIOB;
00paboTku OTIHCHIBATH
MaTepHaosB. MIPOILIECCHI,
JieKaIue B
OCHOBE paboThI
XUMHUYECKHUX
HMCTOYHUKOB TOKa,
raJIbBAHUYECKOTO
MIPOU3BOJICTBA,
AHTHKOPPO3HOHH
oif 00paboTKH
MaTepHAJIOB.
Baaaers MmeTogamMu He Bianeer Bmaneer Bnageer Bnageer
(OIIK-1, OTIK-2) BJIaJIE | HEKOTOPBIM | METOJAaMHU METOJaMu METOJaMu
CTEXHMOMETPUYECKUX | €T u CTEXHOMETPU | CTEXMOMETPUY | CTEXHMOMETPUYECK
pacdeTos; METOJIaMH | YECKHX €CKHX WX pacdeToB;
KBaHTOBOM CTEXMOMET | PacyeroB; pac4deTos; KBaHTOBOM
Tperuit MEXaHHKHU; pHAYECKHUX KBaHTOBOM KBaHTOBOM MEXaHUKHU;
aTan TEPMOINHAMHUYECKOT pacdeTos; MEXaHWKH; MEXaHWKH; TepMOIMHAMUYEC
0 ¥ KHHETHYECKOTO KBaHTOBOH | HO TEPMOJIMHAMUY | KOTO H
aHaJIN3a XUMHUYECKHUX MEXaHHKH | JOIyCKaeT €CKOTO U KHUHETUYECKOTO
MIPOLIECCOB; omudKu B KUHETUYECKOr | aHajau3a
3JIEKTPOHHOTO MeTo1ax 0 aHajmu3a XUMHUYECKHUX
OanaHca. TEPMOJIMHAM | XUMHUYECKHUX IIPOLIECCOB;
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HNYECKOI'o U poueccoB; HO SJICKTPOHHOT'O
KHHETUYECKO JOITyCKa€eT 6ancha.
ro aHajansa OIINOKHU B
XUMHUYCCKUX MEeToaax
MIPOIIECCOB U | IEKTPOHHOTO
MeTOoIax Oananca
3JIEKTPOHHOT
0 OanaHca
4, IIxaJjbl oeHUBaHUA
(6ampbHO-pEHTHHTOBAST CUCTEMA)
Bun yueOHo# padoThl, 32 KOTOPYIO CTABATCA 0a/IbI Bbanabl
YyacTue B online 3aHATHSAX, MPOCMOTP BHUJICO JICKITUI 0-5

KonTponbHbli TECT K MOAYIIO 1

KoHTpoJibHBIN TECT K MOAYJTIO 2

KoHnTponbHbIl TECT K MOAYIIIO 3

KoHTposbHBIN TECT K MOAYIIO 4

KOHTpoJIbHBIN TECT K MOAYIIO 5

KoHTponbHbIl TECT K MOAYIIIO 6

KOHTpOJIBHBIN TECT K MOAYIIIO 7

JlaGopaTtopnast pabora 1

JlaGopaTtopHnas pabota 2

JlaGopaTtopHas pabora 3

JlaGopaTtopHas pabota 4

[ellelleclliecllec]ie] o] o)) o] }o]
I
WWWWWArAWWWNMW

Konrtponbnas padora 0-30
W TOTrOBBIIi KOHTPOJIBHBIN TECT 0-30
BCEI'O 0-100
baaabHas nikaJia oneHKHu

Ouenka (3K3amMeH) Banasl

OTIIUIHO 86 — 100

XOpOIIO 69 — 85

yJIOBJICTBOPUTEIHHO 51 - 68

HEY/IOBJICTBOPUTEIHHO meHee 51

5.TunoBbie KOHTPOJIbHBIEC 32JaHNS WJIH HHbIE MaTePUAJIbl, HEOOX0AUMBbIE /ISl OLleHKH
3HAHW, yMeHN i, HABBIKOB U (WJIM) ONBITA JEATEJIbHOCTH, XaPAKTEPU3YIOLIHUX ITATbI
(opMUpPOBaHNS KOMIIETEHIMI NPH U3yYeHHHU Y4eOHOI JUCHMIIJIMHBI B polecce 0CBOCHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

5.1.TunoBble BapuaHThI 32JaHUII KOHTPOJIbHOI PadoThI

3aganue 1. CTpoenune atoma

48—+ N .
OHpCIleJ'II/ITC CHMMBOJI 3JICMCHTA Tl U HAaUAUTC €TO0 aTOMHBIM HOMEP, MaCCOBOC YUCJI0, YHUCJIO

IPOTOHOB U YHCJIO HCfITpOHOB.

CocTaBbTe 3JEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckre GopMysbl Ajii aTOMOB B OCHOBHOM

COCTOsAHHH.
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3ananmue 2. [lepuoanueckasi cucrema 3j1eMmeHToB /I.A. MenneneeBa

Ha ocHOBaHMY TOJIOKEHUST XUMUYECKOTO AJIeMEHTa (MTOPsAKOBBIN HoMep 19) B mepuoandeckoit
cucreme J[. 1. MenneneeBa u ero 3JeKTPOHHON (POPMYIIBI COCTaBbTE MPOTHO3 €r0 XUMHYECKUX
CBOWCTB, a TAK)KE€ CBOWCTB €0 COEJMHEHUH, OTBETUB Ha CJIEIYIOLIIE BOIPOCHI:

1. B kakux nepuose, rpynmne u noArpymnmne pacroiaracrcsl JaHHbIN 3J1EMEHT B IEPUOJUYECKON
cucteme JI. 1. Menaeneera?

2. VKaxuTe COOTBETCTBUE MEXKIY IIOJOKEHUEM 3JIEMEHTa B nepuoaudeckor cucreme [l. 1.
MeneneeBa U €ro 3J€KTPOHHOM (QoOpMysoil (HOMEPOM BHEIIHEro 3HEPreTHYeCcKOro YpOBHS,
OOIIMM YHCIIOM BaJICHTHBIX JICKTPOHOB, XapaKTEPOM HUX PACTIPEICICHUS 0 OPOUTAIISAM).

3. K kakoMy 2JIEKTpOHHOMY CEMEHCTBY OTHOCUTCS JAHHBIA SJIEMEHT?

4. OxapakTepu3yilTe BaJE€HTHBIE COCTOSIHUS aTOMOB [JAHHOTO 3JIEMEHTa B OCHOBHOM H
BO30YKJIEHHBIX COCTOSIHUSAX C IIOMOILBIO 3JIEKTPOHHO-Tpapuueckux GopMyI.

5. Uemy paBHBI MakCHUMaJlbHasi 1 MUHUMAJIbHAs CTEIIEHU OKUCIJIEHUSI aTOMOB 3TOTO 3JIEMEHTA?
6. KakoBb! ()opMyIIbl BBICIIETO OKCHJIA U COOTBETCTBYIOLIETO TMAPOKCHIA 3TOrO AJIeMeHTa?

3aganue 3. XumMu4eckas CBSI3b M CTPOEHHE MOJIEKY.JI

Onpenenure TUII XMMHUYECKOH CBSI3U (KOBaJEHTHAs HEIOJIApHAs, KOBAJIECHTHAs MOJIApHAsl WIN
MOHHas) B BenlecTBax Jukucaopoa u I'mapua 6epuiins.

B cnydae KOBaJEHTHOM MOJSPHOM WM HOHHOM CBSI3M YKQKUTE HAIPABICHUE CMEILICHUS
JIEKTPOHOB. B  ciydyae KoBaJeHTHOM (MOJIAPHOM WM HEMOJISAPHOM) CBSI3U  IMOCTPOMTE
AJIEKTPOHHBIE CXEMBbl MoJieKys (Teopust JIbrouca) um ompenenuTre KpaTHOCTh CBSI3U, MOCTPOTE
CXEMBbl MEepeKpbIBaHUs HJIEKTPOHHBIX opOuTaneil (meron BC) m ompenenute reoMeTpuyecKyro
(hopMy MOJICKYJIBI.

3ananue 4. XumMuueckasi TEpMOJAUHAMUKA
Breraucnonre BeTHUMHBI AH0298, A80298 u AGozgg JUISL peaKIuu
CH3CHO(F) ? CH4(F) + CO(F)
OOBsicHUTE 3HAK U3MEHEHUS HHTAIBIIUU U SHTPONUU. BO3MOXKHA JIM AaHHAs peakius Mpu
CTaHAAPTHBIX YCIOBUIX?

3ananue 5. XumMnuyeckasi KHHETHKA U paBHOBeCcHe

st peakiuu u3 3aganus 4:

1) cocTaBbTe KUHETUYECKOE YPABHEHUE;

2) cocTaBbTE BBIpRKCHHE /I KOHCTAHTHI PABHOBECHS;

3) BBIUKCIIHTE, BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMH MPH 331aHHBIX U3MEHEHUSX:

a) TemMreparypsl B 3 pasa,

0) obmiero naBneHus (Mpu U3MEHEHUU 00beMa CUCTEMBI) B 4 pasa,

B) KOHIIEHTpAIMil peareHToB B 7 pas;

4) ykaxuTe, Kak HEOOXOJMMO W3MEHHWTHh BHEIIHHE TMapaMmeTphl (Temreparypy, obiiee
JaBJIEHUE, KOHIIEHTPAI[UU PeareHTOB), YTOOBI CMECTUTh PABHOBECHE BIIPABO.

3ananue 6. PactBopnl. CiocoObl BhIpasKeHUs COAePKaHNs BellleCTBA B pacTBOpe

Nmeercs Boausiit pactBop HNOs. Macca pactBopenHoro BemiectBa 149,1 r., 06bem pacTBopa
150 ma, minoTHOCTH pacTBopa 1,42 r/em®,

Haittu:

1. Maccy pactBopurens

2. Maccosyio 1010, %.

3. Monbnyto om0, %.

4. MosspHYIO KOHIIEHTPALHIO, MOJIB/IL.

3aganue 7. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN
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Jnsa peakuuu, NpOTEKAKOLIEW I10 IPUBEICHHOM CXEME, COCTAaBbTE YPAaBHEHUS METOAOM
JIEKTPOHHOTO OanaHca. J{1s KaXI0H peaklun yKakuTe, KaKoe BEIECTBO SABISAETCS OKUCIIUTEINEM,
a KaKoe€ — BOCCTAaHOBUTEJIEM U 3a cUeT Kakux aToMoB. Onpeznenute tunsl OBP.

Al + KCIO4 + H,SO; — KCI + Al;(SO4)_; + H-0
Ks>SeO; — K>SeO; + K5Se

3ananue 8. DiIeKTPOAHBbIE MOTEHUHUAJBI H JIEKTPOJABUKYIIIHE CHIIbI

CocTtaBpTe CXEMy TalbBaHHYECKOTO DJIEMEHTA, HAMUIINTE DSJIEKTPOHHBIC YypaBHEHUS
AJIEKTPOJHBIX TIPOIIECCOB M CYMMapHOE YpaBHEHHE COOTBETCTBYIOIIEH OKHCIUTEIHLHO-
BOCCTAaHOBUTEIHHON PEaKINK. BEIYHCINTE KOHIIEHTPAIMIO PACTBOPA SIEKTPOIUTA.

VcxonHbie 1aHHBIE:

- Metasut niepBoro anekrpoza Pb;

- DaexTponuT nepsoro sekrpoaa PH(NOs),;

- Konnenrpanus snextponuta nepsoro 3iexrpona 0,1 Momus/i;

- Meraun Broporo anekrpoaa Tl;

- DiekTposuT BTOporo 3ekrpoaa TINOj;.

-2J1C 0,18 B.

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

Kak mporekaer KOHTaKTHasi KOpPpO3usi LIMHKA U KagMHUs BO BiIaXHOM Bo3ayxe? CocraBbTe
ANEKTPOHHBIC YPaBHEHHSI aHOJHOTO M KAaTOAHOTrO mporeccoB. Kakue MpOAYKTHI MpU 3TOM
o0pa3yroTcsi?

3aganue 10. DuexkTposus

Kak Oymer NpOMCXOOUTh 3JCKTPOJIU3 BOAHOrO pactBopa snektposmta KySO, mpu
WCTIOJB30BAHUU WHEPTHHIX 3IeKTponoB? [lpuBenute ypaBHEHHE IHCCOIMALMHU AJIEKTPOIUTA U
MOSICHUTE BO3MOXKHOCTh yYaCTHsI KaKIOrO U3 00pa3yIOUIMXCs MOHOB B AJICKTPOIHBIX PEAKIIHSX.
CocraBbTe AJIEKTPOHHBIC YpaBHEHHs MPOIECCOB, MPOTEKAOIIMX Ha S3JEKTpojaax. Beramciure
Maccy (A1 TBEPHAbIX U KHUJKHX) WM O0BEM MPU HOPMAIBHBIX YCIOBHUSX (Ui ra3000pa3HbIX)
BEIIECTB, 00pa3ylomMXCcs Ha AIIEKTPOAax (ECii Ha KaTOJe BBIIENSIOTCS JBa BEUIECTBA, pacueT
MIPOBOMTE TOJBKO AJI METAILIA).

JlaHHBIEe, HEOOXOTUMBIE ISl PEIICHHUS:

— BpeMsl IPOBEJICHUsI DIIEKTPOIIN3a T = 2 Yaca;

- cuia Toka I=15 A.

5.2. TunoBoii Tect

1. Yemy paBHa MoJigpHas Macca xyiopoBozopoza (HCI)?
a. 73 r/monb.
b.73 kr.
c.44,8 1.
d.36,5 r/moub.

2. B xakux €AHUIax N3MEPAECTCA OTHOCUTE/IbHAA aTOMHAaA macca?
a. B rpaMmax.

b. siBisieTCst 6e3pa3MepHOI BETUUNHOM.

C. B MOJIb.

d. r/mob.

3. Kakoit 06beM 3aHUMAIOT 16 T 030Ha (O3) TPY HOPMAIBHBIX YCIOBHUIX?

a. 22,4 m.

b. 7,47 n.

c. 11,2 m.

d.44.8 1.
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4. KakoBbI CTEXHOMETPUYECKHE COOTHOIIEHUSI MEKY ITPOyKTaMHU PEaKIuu

4 Ba + 10 HNO; = 4 Ba(NO3). + N.O + 5 H.O
a. 4:10.
b. 4:1.
c.4:1,5.
d. 10:4.

5. KakoB TeOpeTHUYECKHii BBHIXO/] BOZOPO/Ia B PEAKINH 65 I IUHKA C XJIOPOBOIOPOAHOM KUCIOTOM:

Zn + 2HCI = ZnCl. + H.
a. 100%.
b. 44,8 1..
c.65r..
d 1

6. Kakoe (kakue) KBaHTOBOE (KBAHTOBBIE) YHMCJIO (YKCJIa) MOJTHOCTHIO XapaKTEPU3YIOT SHEPIHIO

3JIEKTpOHA?
aan
b. n, I
c. ¢,nl
d.e,l.

7. quy PaBHbBI KBAHTOBBIE YK CJIA 11, E, my IJIA4 3JIEKTPOHA, HAXOAAIIET0CA B 5S-COCTOHHI/II/I?

a.51,0.

o0 o
— O ol
[N = Ne]
= 0o

8. CKOJIbKO IPOTOHOB ¥ HEMTPOHOB COZIEPAKUT 46Sc?
a. 21 u 46.
b. 25u21.
C. 21 u2l.
d. 46 u 21
9. B KaKkux MEepPHUOJIE U TPYIIe HAXOAUTCS DJIEMEHT, 3JIEKTPOHHAsA (opMyJia aToMa
kotoporo [Kr]gdressz?
a. nepuop IV, rpymma ITA.
b. nmepuox V, rpymma I1A.
C. nepuop V, rpynna VIIIA
d. nepuon IV, rpynma IIB.
10. Kakoii u3 31eMEHTOB XapaKTEPU3YETCs] HANMEHBIITUM aTOMHBIM PaJIyCcoM?
a.Cl.
b. Br
c. |
d.F
11. B kako# MOJIEKyJI€ HIMEIOTCS IBOUHBIE KOBAJIEHTHBIE CBSIZHU?
a. CH,
b N.
C. NH,.
d. H.S
12. Kakoii TUII XUMUYECKOU CBA3H B F,?
a. Merannuueckas
b. TlonspHas koBaneHTHas
c. Honnas.
d. HemonsipHas koBaJIeHTHasI
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6.MeToauuecKkue MaTepuaJibl, ONpeaesaolue NPoue1ypbl OlleHUBAHUSA 3HAHUA, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOUINX 3TaNbl GopMUpoOBaHUS
KOMIIeTeHIU

6.1. TOroBBIi1 KOHTPOJIBHBIM TECT JOCTYNEH CTYACHTY TOJBKO BO BpEMsl TECTHUPOBAHMS,
COTJIaCHO PAcCUCaHUs 3aHATUN UM B YCTAHOBJIEHHOE JICKAHATOM BPEMs.

6.2. CtyneHT HHPOPMHUPYETCSI O PE3yJIbTaTaxX TEKYIIEH yCIIeBaEMOCTH.

6.3. CrtymeHT monydaeT WH(GOPMALMIO O TEKYIICH YCIEBaeMOCTH, HAYUCICHUU OOHYCHBIX
0aJI0B U JAOIMYCKE K MPOIEAYpe UTOTOBOTO TECTUPOBaHUSA OT npenoaasatesns uin B dUOC.

6.4. [IpousBoauTCS MACHTU(DUKAIMS TUIHOCTH CTYICHTA.

6.5. CryneHtam, AOMYIIEHHBIM K MPOMEXKYTOYHOM aTTeCTallld, OTKPBIBAETCS HTOTOBBIN
KOHTPOJIbHBIN TECT.

6.6. TecT 3aKpbIBaeTCs CTYACHTOM JIMYHO IO 3aBEPUICHUH TECTUPOBAHUS WM aBTOMAaTHYECKU
10 UCTECYCHUH BPEMEHHU TECTUPOBAHUS.
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