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1. HIEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMSI 110
AUCHUIIJIMHE, COOTHECEHHBIX C HIJIAHUPYEMbIMH
PE3YJIBbBTATAMHN OCBOEHHMSA OBPA3OBATEJIBHOU TPOI'PAMMBI

1.1. Ilenbto OCBOEHUS IUCHUIUIMHBI «XUMHUS» SBISETCS NPUOOpETEHHE
CTYJIEHTaMU OOIEXUMUYECKUX 3HAHUN M HABBIKOB I10 OMHCAHUIO U XapaKTEPUCTHKE
XUMUYECKUX MPOLECCOB U SIBJICHU.

1.2. W3ydeHue AUCHUIUIMHBI «XHUMHS» CHOCOOCTBYET PEHICHUIO CIEAYIOIINX
3a/1a4y npodeccuoHaIbHOM J1eITeTbHOCTH:

- U3YYECHHUE OCHOBHBIX MOJIOKECHUN XUMHYECKOW TEOPHH;

- TOJIyY€HUE OOIIMX MPEJCTABICHUN O COACPKAHUU U METOJAX XUMUUYECKOU
HAayKH, €€ MECTE€ B COBPEMEHHOW CHUCTEME ECTECTBEHHBIX HAyK M MPAKTUYECKOU
3HAYMMOCTH JIJI1 COBPEMEHHOT0 OOLIECTBA.

1.3. Ilpouecc wu3ydeHHs AHCUMIUIMHBI HampaBieH Ha (OPMHUPOBAHHE
CHEAYIOINX KOMIETECHIINH:

Oowenpogheccuonanvnuie (OK)

Koo Komnemenuuu Haumenosanue u (ll]lll) onucanue Komnemenuuu

OIIK-2 CrocoOHOCTb MPUMEHSTh COOTBETCTBYIOIIUI (PU3UKO-
MaTeMaTHYECKHUI anmnapar, METObl aHAIN3a U MOJICITUPOBaHUS,
TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS IPU
peleHun MpohecCUOHAIBHBIX 33124

Ilpogpeccuonanvuuie (IIK)
Koo komnemenuyuu | Haumenosanue u (unu) onucanue KomnemeHyuu
IIK-1 CnocoOHOCTh y4acTBOBaTh B INIAHUPOBAHUU, TOJITOTOBKE U

BBITNOJIHEHUU THUIOBBIX SKCIIEPUMEHTAIIbHBIX UCCIIEA0BAHUI
110 3aJTaHHOU METOIHNKE

IK-2 CrniocobHOoCTh 00pabaThiBaTh pe3yabTaThl SKCIIEPUMEHTOB




1.4. B pe3ynbTare OCBOCHUS JUCHUIUIMHBI 00YUYaIOIIUICS TOJKEH:

HNmers npeacrasiieHue:

0 €IMHOM CUCTEME €CTECTBEHHO-HAYYHBIX 3HAHMI, OCHOBaX COBPEMEHHOTO
€CTECTBO3HAHUS U €CTECTBEHHO-HAYYHON KapTUHE MUDA;

O MPaKTUYECKON 3HAYMMOCTH TEOPETHYECKUX pa3pabOTOK B 001acTh
XUMHYECKHUX HayK, UX HEOOXOIUMOCTH ISl pa3BUTHS COBPEMEHHOTO
oO11ecTBa ¥ 00ecnevYeHns HaAyYHOT0 U TEXHHUECKOTO Iporpecca;

0 COBPEMEHHOM TEOPUU CTPOCHUH MATEPUH;

00 OCHOBHBIX 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX PEAKIUI.

3HaTh:

oO1Me NOHATHS U 3aKOHBI XUMHH;

KBAaHTOBO-MEXaHUYECKYIO TEOPHUIO CTPOEHUS BELIECTBA;

COBPEMEHHYIO MHTEPIIPETALIMIO IepruoandecKkoro 3akoHa /[.11. Menneneesa;
OPUHIMIIHAIBHBIE OCHOBBI TEPMOJIMHAMUYECKOTO0 U KHHETUYECKOTO MOIX0I0B
K ONHACAHUIO 3aKOHOMEPHOCTEN NMPOTEKAHUS XUMHUUECKUX PEAKLINN;
COJIEp’KaHNE COBPEMEHHOM TEOPUHU PACTBOPOB;

TEOPHUIO OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB;

TEOPETUYECKHE OCHOBBI U ITyTH IPAKTUYECKOTO UCIIOJIb30BaHUA
AIEKTPOXUMUMU;

oO11ue CBOMCTBAa METANIOB, HEMETANIOB, OMHAPHBIX XUMUYECKHUX
COCIMHEHNH.

YMmerh:

XapaKTEepU30BaTh CTPOCHUE aTOMa XMMHUUECKOTO JIEMEHTa B paMKax
KBAHTOBO-MEXaHUYECKON MOJIEIH,

IIPOTHO3UPOBATH CBOMCTBA DJIEMEHTOB, a TakK)Ke (POPMBI U CBOMCTBA
COEIMHEHHH DJIEMEHTOB Ha OCHOBAHUH ITOJI0KEHUS DJIEMEHTA B
nepuoanueckon cucreme . 1. Menneneena;

JaBaTh OMKUCAHUE MPUPOJIC U XapaKTEPy XUMUUECKOM CBA3M MEXKy aTOMaMU U
MPOTHO3UPOBATH CBOMCTBA BEIIECTB U MATEPUAIOB HA OCHOBaHUHU
COOTHOIIIECHHUS COCTaB - CBOMCTBA;

MPOU3BOAUTHh TEPMOJUHAMUYECKUE U KUHETUYECKHE PACUEThI U
MHTEPIPETUPOBATH MOTYUYECHHBIE PE3YJIbTaThI;

COCTaBJIATh YPABHEHUSI XUMUUECKUX PEAKIIUMA pa3IMUHBIX TUIIOB;

OTUCKIBATH MPOIECCHI, JISXKAIINE B OCHOBE PA0OThl XUMUUYECKUX UCTOUHUKOB
TOKa, raJJbBAHUYECKOTO MPOM3BOACTBA, aHTUKOPPO3ZMOHHOM 00pabOTKH
MaTepHUajoB.



Baanern, MmeTogamMu:

® CTCXHMOMCECTPHUYCCKHUX PACUYCTOB,

KBAaHTOBOU MCXaHHKH,

[ ]
¢ TCPMOJUMHAMHUYCCKOIO U KHHECTUYCCKOI'O aHaJIn3a XUMHWYCCKHUX ITPOUCCCOB,
([ ]

AIEKTPOHHOTO OajaHca.

2. MECTO YYEBHOM AUCHUIIJIMHBI B CTPYKTYPE
OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Jucuumnianaa « XuMHS» OTHOCUTCS K 0a30Boi gacTu 0i1oka b1.

I[I/ICHI/IHJIHHEI 6&31/Ipy€TCH Ha NIKOJbHOM KYPCC XUMHH.

OcBocHue AU CTUITIINHBI HCO6XOI[I/IMO KaK IIPpCAMCCTBYIOIICC JIA H3YUYCHHA

CIICOUAaJIbHBIX AUCIHUIIIIMH.

3. OFBEM JUCHUIIJIMHBI B BAYETHBIX EIUHUIIAX

Bunel 3anstuit

Buael koHTpOISIS
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1 2 3 4 5 | 6 7 8 9 | 10
M 1.
1 onyae 1. OciobHbie 10/0,28 | 0,5 | 0,5 9
MOHSATHS U 3aKOHbI XHMHMH
5 Tema 1.1. BBenenue. OcHOBHBIE 6017 | 05 55
MTOHATHUS
3 Tema 1.2.Crexuomerpuueckue 4/0,11 0.5 35
pacueTsl.
M 2.C
4 OIyJIb 2. LTpoeiHe 16/0,44 | 1 |05 145
BellecTBa
5 Tema 2.1. Ctpoenue atoma 4011 | 05 35 32:1Lz[.
Tema 2.2. Ilepunoanueckas 3a
6 CHUCTEMA XMMHYECKHUX 8/0,22 | 05|05 7 ZIL
anemenToB J[.M. Menaeneepa
7 Tema 2.3. Xumuueckast cBs3b 4/0.11 4 32:1;1.




Mopayas 3. O6mue

8 | 3akoHomepHocTn nporexkanus | 10/0,28 | 0,5 1|85
XHMHYECKHX MPOIECCOB

9 Tema 3.1. OCHOBBI XUMHYECKOH 5014 | 05 45 3az.
TEPMOAMHAMUKH 4

10 Tema 3.2. Xumnueckas 5/0.14 1 4 3az.
KHMHETHKA U PaBHOBECHE 5

11 | Moayas 4. PacTBopbl 16/0,44 | 0,5 1 ]145

12 Tema 4.1. O61mue cBOKiCTBa 8022 | 05 75 3az.
pacTBOpOB 6

13 Tema 4.2. PacTtBOpbI 8/0,22 1 -
AJIEKTPOJIUTOB

14 Mopayasb 5. OkucauTeIbHO- 200056 | 05| 05| 1 18
BOCCTAHOBHTEJIbHbIE PeaAKIMU

15 Tema 5.1. OCHOBHEBIE IOHATHS U 4011 | 05 35
TEPMHUHOJIOTHUS
Tema 5.2.1Tporno3upoBanue

16 | OfHCTHTEIRHO" 5 8/0,22 0505/ 7
BOCCTAHOBUTEILHEBIX CBOUCTB
BEIECTBA

17 Tema 5.3. MeToj 3JIEKTPOHHOTO 8/0.22 05| 75 3an.
OaaHca 7

1g | Moayas 6. Octioner 20/0,56 | 0,5 1| 185
JIEKTPOXUMHH
Tema 6.1. DnekTpoHbIC 3a

19 | moreHmmanel. XUMHUYECKHAE 4/0,11 | 0,5 3,5 8)1.
HCTOYHUKHU TOKA

20 Tema 6.2. DaeKTpoXuMHUUECKas 8/0.22 05| 7 3an.
KOPpO3Us METAJIJIOB 9

21 Tema 6.3. DnexTponus 8/0,22 05| 8 3an.

10

99 Mopnyas 7. O0mmue cBoiicTBa 16/0.44 | 05 | 05 15
METAJJIOB H HEMETAJLJIOB

93 Tema 7.1. OOmue cBoiicTBa 8022 | 05 75
METaJIIIOB

24 Tema 7.2. O0Ouue cBoicTBa 8/0.22 0.5 75
HEMETAILJIOB
Hroro 108/3 4 2 4 98 1 9IK3

4. COJEP)KAHUE YYEBHOM TUCIUILINHBI

Moayab 1. OcHOBHbIE NOHATHS U 3aKOHbI XuMuHM (10 gyacoB)

7




Tema 1.1. BBenenue. OcHOBHbBIE OHSATHS (6 YaCOB)

XuMHUsL KakK paslle]l €CTECTBO3HAHMS — Hayka O BEHIECTBaX M UX
MpeBpaleHnusXx. MecTo XHMHM B CHUCTEME €CTeCTBO3HaHMs. llepcriekTuBHBIE
HaIlpaBJICHUS Pa3BUTHUSI XUMUYECKON HAYKHU.

BemecTtBo, nmpeBpalieHUe BEIECTBAa. ArperarHoe COCTOsIHHE. ATOMHO-
MOJICKYJIIPHOE YYeHHE. ATOM, MoJieKyla, (popMylbHas eauHWIa. XUMUYECKUN
AJeMEHT. ATOMHAasi W MOJIEKYyJisipHas macchl. [IpocThle U CIOXKHBIE BEIECTBA.
Enununa xonnuectna BemecTBa — MoJib. [loctosinnas ABoraapo. MonsipHast Macca.

Buowl yueonwix 3anamuii:

Jlexms: OCHOBHBIE MIOHATHSA U 3aKOHBI XUMHUU 0,5 gaca

Tema 1.2. Ctexuomerpuyeckue pacuersl (4 gaca)

Xumuyeckue ypaBHeHHs. CTEXHOMETPUUYECKUE 3aKOHBI. BBIXOJ MPOAYyKTa peakiuu.
[IpoMbIlIIIEHHAS] CTEXUOMETPHSL.
Buowt yueonwvix 3anamuii:

[Ipaktnueckoe 3anstue: CTEXHOMETPUUYECKUE PACUETHI 0,5 gaca

Moayab 2. Ctpoenue BemecTBa (16 yacon)
Tema 2.1. CtpoeHue aToma (4 qaca)

JIBe (hopMmbI CyllIecTBOBaHUSI MAaTEPHUU: BELIECTBO U mose. Mozenu aroma.

MareprasibHbI€ YaCTHUILIBI, BXOASIIME B COCTAB aTOMa: 3JIEKTPOHBI, IPOTOHBI U
HelTpoHbl. Pa3zmepsl sapa. [lnotHoCcTh simepHoro BemiecTBa. CyOaTOMHBIC YACTHUIIBI —
HYKJIOHBI. MI30TONBI. ATOMHBIE HOMEPA U MACCOBBIE YHCIIA.

KBaHTOBO-M€XaHHMueckasgs  Mozenb  aroMa.  KBaHTOBaHHME  DHEPIUM.
KopnyckynspHo-BosnHOBO#M nyanu3M. BonHoBas QyHKius. DnekTpoHHAs OpOUTab.
KBanToBble umncna. DHepreTudeckhue ypoBHH M mnoaypoBHH. [lpunimun Ilaymnm.
VYpasuenue lllpenunrepa.

KBanroBsie sueiiku. [IpaBuno Xynna. CnapeHHbIE M HECITAPEHHBIE DJIEKTPOHBI.
CriHOBast TEOPUS BaJIEHTHOCTH.

DNEeKTPOHHBIC U ANEKTPOHHO-Tpaduueckre GopMyIibl aTOMOB.

Buowt yueonwvix 3anamuil:

Jlexuus: Crpoenue atoma 0.5 yac

Tema 2.2. llepuoguyeckasi cucreMa XxumMmudeckux iemenToB .. MennaeneeBa



(8 yacon)

[Tepuonnueckuit 3axkon J[.. MenneneeBa. CoBpemeHHas ¢GopMyJIUpOBKa.
[Tonarue nepuoanuHoctT. Tabmuia xumuueckux snementoB .M. MenneneeBa kak
rpaduyeckoe BbIpaKeHUE MEPUOANUECKOro 3akoHa. CTpyKTypa TaOauIlbl (IEPHO/IBI,
rpynisl, noarpynmnsl). Ileppuoguueckas cucremMa 3JI€MEHTOB B CBETE COBPEMEHHOM
Teopun CTpoeHHuss aroma. CBs3b MEXAy TOJOXKCHHEM »JJeMeHTa B TaOmuIe W
AJIEKTPOHHON KOH(PUTypaliel ero aToMoB.

MakpocKonuYecKkne U MHUKPOCKOIIMYECKHE  CBOMCTBA  DJIEMEHTOB.
Mertannuyeckue W HEMETAJUIMYECKUE CBOMCTBA. ODHEPrusi HMOHU3ALWH, SHEPrUd
CPOJICTBA K 3JIEKTPOHY. DIEKTPOOTPULIATENBHOCTh. ATOMHBIE U HOHHBIE PAJINYCHI.

@opMBI U CBOMCTBAa COECOUHEHHN 3JIEMEHTOB. OKCHUABI, OCHOBAHHS KHCIIOTHI,
conu. [IporHo3 KMCIOTHO-OCHOBHBIX M OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB
COCIMHEHUI JIEMEHTOB Ha OCHOBE MX MOJIOKEHUS B TaOJIHUIIE.

Buowt yueonwvix 3anamuii:

Jlexums: [lepnognueckas cucreMa XUMUYECKHAX 0,5 gaca
anemeHToB /. 1. MeHnaeneeBa

IIpaktuueckoe 3anstue: Ileprnoandeckas cucTeMa XUMHAYECKUX 0,5 gaca
anemeHToB Jl. 1. MeHnpaeneeBa

Tema 2.3. Xumnueckas cBs3b (4 yaca)

[lonatne xumMudeckorM CBs3U. (OCHOBHBIE XAapaKTEPUCTUKHA CBS3H
(oHeprust u ayuHa). OCHOBHBIE THUIIBI XMMHUYECKOW CBS3U: MOHHAs, KOBaJIEHTHas,
MeTtanyeckasi. CBOMCTBa MOHHOW CBSI3M (HEHAIMPABJICHHOCTh U HEHACHIIIICHHOCTD ).
Mexanu3M 00pa30BaHUsl HOHHOW CBSI3U.
KBaHTOBO-MEXaHMUECKAs UHTEpIpEeTals MeXaHHU3Ma oOpa3oBaHuUs
KOBAJICHTHOU CBSI3U
Meton BaseHTHBIX cBsizedt (BC). Mexanusmbl 00Opa3oBaHUsS KOBAJICHTHOU
CBsI3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). OO0OIIECTBICHHE AIEKTPOHHBIX Map.
IIepekpbiBanue AO. DneKTpOHHBIE CXEMBI MOJIEKYJ. CBOMCTBAa KOBAJIEHTHOM CBS3H
(HaACKIIIAEMOCTh, HAMPABJIEHHOCTb, MOJSAPHOCTH). O- U TI- CBA3U. KpaTHble CBSs3H.
I'eomerpuueckas ¢dopma Mosekyn. ['mbpunuzarust opourtaneir (sp-, sz-, Sps-).
JIAT0JIbHBIE MOMEHTBI CBA3EU U MOJIEKYI.
OCHOBHBIE TIOJIOKEHHUSI METOJla  MOJICKYJApHbIX  opburtaneit  (MO).
Ces3piBaromue U paspeixistonme MO. KpaTHOCTh CBSI3M € TOYKHA 3pPEHUS METOJIa

MO. DHepreTudyeckue 1uarpaMmal.



Meramyeckass CBsi3b. MOJIEKYJISIPHOE U HEMOJEKYJISIPHOE CTPOEHHUE
BEIICCTB. 3O0HHAs TEOpUS CTPOEHUS  TBEPABIX Tel. MeXMOJEKYJISIpHbIE
B3aUMOJICUCTBUs. Tumbl  B3auMoAcUCTBUU. llpupoma  BOAOPOIHOM  CBSI3M.
Kpucrannuueckass pemerka W ee Tunbl. HMaeanbHble W peajdbHbIE KPUCTAJLIBI.
3aBUCUMOCTh (PU3UUECKUX CBOMCTB OT BHa XUMHUUYECKOM CBSI3M MEXy YaCTUIIAMH B

KpUCTaJIJIax.

Moayasb 3. O0uue 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKHUX MPOIECCOB
(10 gacog)
Tema 3.1. OcHOBBI XUMHYECKOH TEPMOAUHAMUKH (5 4acoB)

[IpeaMeT XUMHUYECKOHM TEpMOAMHAMHUKH. BHYTpEeHHSs 3Heprus, TEIUIOTa,
pabota. IlepBoe Havyayio TepMoAMHAMUKHK. DHTANIBNUA. 3aKkoH ['ecca u cieacTBue u3
Hero. TepMOOMHaMHUYECKHE pacyeThl. OK30- W OHAOTEPMUYECKHE PEAKIHH.
Ourponus. CBoOoHas 3Heprust ' nb0ca, e€ u3MeHeHne — ABMKYIIAsl CHUJIa PEAKLIHH.
HarmpaBneHHOCTP  XMMHMYECKMX IIPOLIECCOB. TepMOIMHAMHUYECKH  KpUTEpUi
PaBHOBECHSI.

Buowt yueonwvix 3anamuii:

.HGKI_[I/IHZ OCHOBBI XUMHYECKOM TCPMOANHAMUKHU 0.5 yaca

Tema 3.2. XumMn4eckasi KUHeTUKA U paBHOBecHe (5 4acoB)

['omoreHnHble U reTeporeHHble CUCTeMbl. CKOPOCTh TOMOTE€HHBIX PEaKIUU.
@DakKkTOpPHhI, BIUSIOINIME HA CKOPOCTh PEAKIIMU. 3aBUCHUMOCTH CKOPOCTH PEAKIHUHU OT
KOHIICHTPAIIMU PEArupyrolnuX BEUIECTB. 3aKOH IECHCTBYIOIIUX MAacC, KHUHETHYECKUE
ypaBHeHus. KoHcTanTa CKOpOCTH peakiuu. YacTHbIE MOPANKUA IO PEarupyrommum
BEIllIECTBAM M OOIIMI TOPSIAOK peakiuu. 3aBUCUMOCTb CKOPOCTH TOMOTE€HHBIX
peakiuit ot Temmneparypsl. [Ipasuno Bant-I'odda. DHeprus akruBauuu. YpaBHEHUE
Appenuyca.

CKOpOCTb TE€TEpPOreHHOM peakiuv. ['OMOTreHHBI U TEeTEPOTreHHBIN KaTaju3.
Lenubie peakiuu. OOpaTumble peakuuu. KuUHETHUECKUH KpUTEpUl paBHOBECHS.
Hanpasnenne cmemenus paBHoBecusa. Ilpunuun Jle Illatense. KoucranTa

PaBHOBCCHA. XUMHYECKHE PaBHOBCCH B ICTCPOICHHBIX CUCTCMAX.

Buowt yueonwvix 3anamuii:

JlaGoparopHas pabota: XuUMHUYECKass KHHETUKA U paBHOBECHE 1 gac
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Moayasb 4. PacTBopsbl (16 gacoB)
Tema 4.1. O61ue cBOMCTBA PACTBOPOB (8 4acoB)

OO0mue MOHATHUS U TEPMUHOJIOTHUSI COBPEMEHHON TEOpUM PacTBOpPOB. PacTBophI
KaK JUCIEpPCHbIE cUCTeMbl. DU3MKO-XUMHUYECKAsl MpHupoja pacTtBopoB. [loHsTud
pactBopuMOcCTH. HachlllieHHbIE, HEHACBIILICHHBIE U MTEPECHIIICHHBIE PACTBOPHI.

CnocoObl BBIpXKEHUSI COJAEpPKAHUS PACTBOPEHHOTO BEIIECTBA B PacTBOpE.
Monbnas nonsi. MonsipHast KOHIIEHTpaLUSL.

Buowl yuebnwvix 3anamuii:

Jlekuus: OO6mwme cBoiicTBa pacTBOPOB 0,5 gaca

Tema 4.2. PacTBOpPBI JIEKTPOJIUTOB (8 4acoB)

Knaccudukanus pacTBOpoB MO XapakTepy B3aUMOJICUCTBUS PACTBOPEHHOTO
BEILIECTBA U PACTBOPUTENS. DJIEKTpoJUuTHUECKas Auccolmanus. CUiibHbIe U clla0ble
anekTpoiuThl. CTENeHb W KOHCTAHTAa AUCCOIMallih. PaBHOBecuss B pacTBOpax
cnaObIX AJEKTPOIUTOB. OCOOECHHOCTH DSJICKTPOJUTHUUYECKON TUCCOIMAIIMM  BOJIBI.
HNonHoe npowusBeieHne, BOAOPOAHBIN TTOKa3aTesb. [IOHATHE O KHUCIOTHO-OCHOBHBIX
WHIMKAaTOpax. VOHHO-MOJIEKY/IsipHble  ypaBHeHudA. IIpaBuna  cocTaBiICHUS.
Hamnpapnenue nmpoTekanusi peakiiuii HOHHOTro oOMeHa.

Buowt yueonwvix 3anamuii:

JlaboparopHas pabota: PacTBOpBI 3JIEKTPOITUTOB 1 gac

MoayJib 5. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (20 4acoB)
Tema 5.1. OcHOBHbIE NOHATHS U TepMUHOJIOTHUs (4 yaca)

OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC peaKIuu. Oxkucnurenu u
BoccTaHoBuTEeNM. [Iporecchl okuciaeHuss U BocCTaHOBIIEHUA. CTeNeHb OKHUCIICHHS.
DNEeKTPOHHbBIE YPABHEHMUS.

Buowt yueonwvix 3anamuii:

Jlexums: OKHCIUTENBbHO-BOCCTAHOBUTEIBHbBIC PEAKIINHI 0,5 gaca

Tema 5.2. IIporHo3upoBaHue OKHCJIUTEILHO-BOCCTAHOBUTEIbLHBIX CBOMCTB
BelecTBa (8 4acoB)
CBsi3b MEXY OKUCITUTENbHBIMHA (BOCCTAHOBUTEIBLHBIMHI) CBOMCTBAMH BEILIECTB
U CTENEHSIMH OKHUCJEHHS aTOMOB. ATOM B BBICHIEH, HHU3LIEH W MPOMEKYTOUHOM
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CTEIICHW OKHUCJICHMSA. THIWYHBIC OKHCIMTEIHM M BOCCTAaHOBHUTENIH. OKHCIUTEIBHO-
BOCCTaHOBHUTCIIbHAsA I[BOIZCTBCHHOCTB.

Buowvl yueonwix 3anamuii:

[Ipaktuueckoe 3anstue [IporHo3upoBaHUE OKUCIUTEIHHO- 0,5 yaca
BOCCTAaHOBUTEJIHHBIX CBOMCTB BEILIECTB
JlabopaTtopHas pabora:  OKHCIHTEIbHO-BOCCTAaHOBUTENbHBIE peakiun 0,5 yaca

Tema 5.3. MeToa 3J1eKTPOHHOTO Oaianca (8 4acon)

[TpuHIMITEI METO/1a SJCKTPOHHOTO OanaHca. PaccTaHOBKAa CTEXHOMETPUIECKUX
KOXPQPUIIMEHTOB B CXEME peakiuu. BbIBOJI  ypaBHEHUS  OKHCIUTEIHHO-
BOCCTaHOBUTENBHON peakmuu. [locienoBaTenbHOCTh PACCTAHOBKH KOY(PPHUIIMEHTOB
METOJ/IOM AJIEKTPOHHOTO OanaHca.

Buowt yueonwvix 3anamuii:

JlaGoparopHas pabota:  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiun 0,5 yaca

Moayab 6. OcHoBblI 3s1ekTpoxuMuu (20 yacoB)
Tema 6.1. DaeKkTpoaHbIE MOTEHIIUAIBI. XUMHYECKHE HCTOYHUKH TOKA (4 yaca)

Paznuynas npupoaa 371eKTpONpOBOJHOCTH BeHlecTB. IIpoBOIHUKH TIEPBOTO U
BTOPOTO poja. ODJEKTPOHHAs U MOHHAs (BJEKTPOJIUTUYECKAs) MPOBOAUMOCTD.
DNEeKTPOXMMHUYECKHE W HOHHO-METAUIMYECKHE DJIEKTPOIbl. [ 'ambBaHUYECKHE
AJIEMEHTHI U aKKyMYJISITOpbl. KOHIIEHTpallMOHHBIE TaTbBAHUYECKUE DJIEMEHTHI.

Buowt yueonwvix 3anamuii:

Jlexkuus: OCHOBBI NEKTPOXUMUU 0,5 gaca

Tema 6.2. DiieKTpoXuMHYeCcKasi KOPPO3UA METAJLIOB (8 4acoB)

Koppo3us u ee Buapl. Knaccudukaiuss KOppo3ud METaUIOB MO MEXaHU3MY
NPOTEKaHUSI KOPPO3MOHHBIX MPOLECCOB. XUMHUYECKas U JIIEKTPOXUMHUYECKas
KOppo3us. DNEKTPOKOppo3usl. KOHTaKkTHas KOppO3Hs METAILIOB.

AHOAHBIE W KaTOAHBIE NPOLECCHl MPU AIEKTPOXUMUUYECKOH KOPPO3HUHU.
3aBUCUMOCTb CKOPOCTM KOPpPO3WHM OT IPUPOABl METAUIOB U  XapakTepa
KOPPO3UOHHOU CPEbI.

[IpuHUIMIIMATbHBIE METOBI 3AILHUTHI METAIOB OT KOPPO3HUH.

Buowvl yueonwix 3anamuii:

JlabopaTtopHas paboTta:  DIEKTPOXUMHYECKAsE KOPPO3HS METAILIOB 0,5 yaca

Tema 6.3. daexkTposu3 (8 4acon)
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DNeKTpoAu3  KaK  COBOKYIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IPOLIECCOB.

DNEKTPOIN3 PacIUIaBOB. DJIEKTPOJIU3 BOJHBIX pPacTBOPOB. YUacTHE BOJBI B
AJIEKTPOJIHBIX Ipoueccax. Peakuuy, NpoTEKarolMe HAa HHEPTHBIX U AKTUBHBIX
3JIEKTPOJIaX MPH IEKTPOIN3e pacTBOpoB. 3akoHbl Dapanes.

DNEKTPOIUTUYECKOE TMONyYeHHe U paduHuUpoBaHHE MeTauioB. OCHOBBI
raJIbBAHUYECKUX METO/I0B HAHECCHHSI METAJUIMYECKUX MOKPBITUH.

Buowt yueonwvix 3anamuii:

JlabopaTtopHas pabota:  DIeKTpoH3 0,5 yaca

Moayasb 7. O01mme cBOCTBa METAJII0OB U HeMeTaJLJIOB (16 4yacoB)
Tema 7.1. O01ue cBOMCTBA METAJJIOB (8 YacoB)

[TonoxxeHne MeTaIOB B MEPUOAUYECKON CHUCTEME XUMHYECKUX DJIEMEHTOB
JI.1. Menpaeneena.

PuU3MYECKHUE CBOMCTBA METAIOB. KpUCTAINIOXUMUST METAIIOB. XUMHUUYECKUE
CBOMCTBAa  MeTauIoB. MeTamabpl KaK  BOCCTAaHOBHTEIM. MeTaibl  Kak
KOMILIEKCOOoOpa3oBaTeau. Peakiuu MeTauioB ¢ IMPOCTHIMH BelllecTBaMH. Peakiuu
METaJUIOB C BOJOM, BOJHBIMM pACTBOpaAMM IIIE€JOYE€ M KUCJIOTamMu. Peakius
METAJIJIOB C BOJHBIMU PacTBOpaMu COJICH.

Merannuyeckue crijiaBbl. TUnbl OMHAPHBIX COSTMHEHHMN MeTaiioB. KuciaorHo-

OCHOBHBIE CBOMCTBA OKCHUIOB U THUIPOKCUAOB METAUIOB. MeTramnel Kak
KOMILTIeKcooOpa3oBaTeau. Metamuiel B mpupoje. CrocoObl MOJYYSHUS U OYUCTKH

METAJLJIOB (METaJLTyprus).

Buowt yueonwvix 3anamuii:

JIekmusi: OO01111€e CBOMCTBA METALIOB 0,5 gaca

Tema 7.2. O61Me cBOMCTBA HEMETAJLIOB (8 YacoB)

Hemeranner B NEpUOAWYECKOM  CHCTEME  XMMHUYECKUX  DJIEMEHTOB
JI.1. Menneneena.

Hemeramnuueckue cBoicTtBa. OKuUCIUTENbHAss aKTUBHOCTh HEMETAJIIOB.
XuMUYecKre CBOMCTBa BakHeumx coequuennii [VA — VIIA rpynn nepuoandeckon
CHUCTEMBI.

Buowvl yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: OOUME CBOIICTBA HEMETAIIOB 0,5 yaca
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5. HEPEYEHb MATEPUAJIOB YYHEBHO-METOAUYECKOT'O
OBECIIEYEHMUS 1JI51 CAMOCTOATEJIBHOU PABOTDBI

OBYYAIOIIUXCA ITO JNCHUITVIMHE

5.1. TeMbl KOHTPOJILHOM PA0OTHI

MoayJb TUCHUTIMHBI HaunmenoBanue tem Howmep
3agadu

Momyns 2. Ctpoenue atoma 1

Moayns 2. [Tepuoanueckas cucrema 2
anemenToB /.M. MeHaeneeBa

Moayns 2. XUMHUYECKas CBSI3b U CTpOeHUE | 3
MOJIEKYJI

Moayns 3. XUMHYECKasi TEPMOJMHAMHUKA 4

Mopyms 3 XUMUYECKasi KHHETUKA U 5
paBHOBECHE

Moy 4 PactBopsl. Crioco0Ob1 6
BBIpAKEHUS COJEPKaHUS
BEIIIECTBA B PACTBOPE

Monayib 5 OKHCIIUTEIIBLHO- 7
BOCCTaHOBHUTEIbHbBIC PEAKIINHI

Moayns 6 DIIEKTPOHBIE TOTCHIIMAIIBI U 8
XUMHYECKHE UCTOYHUKH TOKA

Mopynsb 6 Koppo3zus metanios u ciocodsr | 9
3alUTEI OT HEE

Mopynsb 6 DIIeKTPOJIN3 10

5.2. TemaTuka KypcoBoi padoThbI

KypcoBas paboTa yueOHBIM IJIaHOM HE MPEyCMOTPEHA
5.3. IlepeyeHb MeTOAMYECKUX PEKOMEHAAUIT
Ne
HaumenoBanue
1/
1 Mertoanyeckue peKOMEHIAIMH 110 BBIMOJHESHHIO 1a00paTOPHBIX paboT
2 Mertoanyeckue peKOMEHIAIMH 110 BBIMOJTHESHUIO KOHTPOJIBHON pabOThI
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5.4. IlepeyeHb BONPOCOB JJIfl MOATOTOBKH K IK3aMeHY

1. CxoJIbKO IPOTOHOB M HEUTPOHOB COJIEPIKHUT SIAPO aToma dJIeMeHTa?

2. ATOMBI KaKUX 3JIEMEHTOB UMEIOT Ha BHEIITHEM YPOBHE AJICKTPOHHYIO

KOH(UTypanu?

KakoBa MakcumanbpHasi eMKOCTh TTOYPOBHS?

4. Kakast mocieoBaTeIbHOCTh PACIONI0KEHHsI OpOUTaneil COOTBETCTBYET
MOPSIZIKY 3aTIOJTHEHUS WX DJICKTPOHAMU ?

5. Kakue KBaHTOBBIE YHCIIa TTOJTHOCTHIO XapaKTEPU3YIOT YHEPTUIO JIEKTPOHA?
AJIEKTPOHHYIO OpOUTAITH?

6. Kakas sanextpoHHo-Tpaduueckas popMyiia COOTBETCTBYET npaBmwiy [ 'yHma?

7. Cxombko (s, p, d unu f,) opbutaneit umeercs Ha ........ (HOMep)
IHEPreTHYECKOM ypOBHE?

8. Kaxkas anekTpoHHO-Tpadudeckas GopMysia COOTBETCTBYET 3HAUCHHIO

w

CIIMHOBOM BAJICHTHOCTH, PABHOM. ....... ?
9. CKoOJIbKO BaJICHTHBIX 3JIEKTPOHOB Yy aTOMa, JIEKTPOHHAs OopMyJia KOTOPOTo
UMEET BUL........ ?

10.Kaxue 3HaueHus: KBAaHTOBBIX YKCEN N U { XapaKTepu3yloT BAJICHTHbHIE
AIEKTPOHBI ATOMA...”?

11.KakoBa a5ekTpoHHas hopmysa atoma?

12.Kakoii u3 3JIeMEHTOB OTHOCHTCS K. . .....(S, p, d nim f) cemericTBy?

13.ATOMBI KaKOTO AJIEMEHTA... (HOMEep) TIepuoa UMEIOT... S (p win d) 3JEeKTPOHOB
Ha .....(HOMep) ypoBHE?

14.B kakux mepuoie, TPYIIe U MOATPYIINEe HAXOAUTCS DJIEMEHT, JJICKTPOHHAS
dbopmysa KOTOPOTO UMEEET BUTI.............7

15.Kaxoii u3 3JIeMEHTOB UMEET HauOOJIbINK (HAUMEHBITUH) aTOMHBIN pagnyc?

16.Kakoii u3 2J1eMEeHTOB NMEET HauOOJIBIIYIO0 (HAMMEHBIITYIO) SHEPTHIO
MOHU3AIMU? SHEPTHUIO CPOACTBA K JJIEKTPOHY ? 3JIEKTPOOTPHULIATEIBHOCTh?

17.Kaxkoii U3 21eMeHTOB 00pa3yeT OKCH/JI coCTaBa... (Harpumep, 9205)?
THAPOKCHU cocTaBa... (Hampumep, I(OH)3)? kucnorty cocrasa ... (Hampumep,
H>204)?

18.Kakoe n3 0CHOBaHMIA SABISICTCS HanbOoJIee (HAMMEHEe) CUITbHBIM?

19.V kakoro u3 3eMeHTOB Hanbojee (HauMeHee) BEIPaKEHBI METAIITHUECKHE
(HeMeTaIM4ecKkue) cBoiicTra’?

20.Kako¥# THI XUMHYECKOU CBSI3U UMEETCS B MOJICKYJIE...?

21.C xakuM 3JIeMEHTOM... (Ha3BaHUE DJIEMEHTA) 00pa3yeT HanboJsee (HauMeHee)
MOJIIPHYIO XUMUYECKYIO CBSI3b?

22.B kakoM M3 COeTMHEHUI XUMHUUYECKas CBSA3b HanOoJiee (HauMeHee) mosipHa?

23.B xakoli U3 MOJIEKyJI UMEeTCsl OpANHApHAs (IBOIHAs, TPOWHAs) KOBaJIEHTHAS
CBSI3b?

24.Bo cKOJIbKO pa3 yBEIMYUTCS (MM YMEHBIIUTCS ) CKOPOCTh PEAKIINH MPU
3aJIaHHOM HM3MEHECHUU TEMITepaTyphI?
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25.Ha ckosbKO TpalyCoB HYXKHO TIOBBICUTH (ITIOHU3UTH) TEMIIEPATYPY, YTOOBI
YBEIUYUTH(YMEHBIIUTh) CKOPOCTh PEAKIIMHU B ... pa3, €CIU €€ TeMIEPATyPHbIN
K03 dULIMEHT paBeH...?

26.Yemy paBeH TeMIiepaTypHbIi KO3(GGUIHUEHT peakliuu, €CIu MNPy MOHKEHUH
(TOBBILIICHUU ) TEMIIEPATYPHI HA . ..... €€ CKOPOCTh YMEHBIIIUIIAChH
(yBenmmuuiiach) B pasz?

27.Kak MOHO (ITOBBIIIEHUEM UM TTOHMKEHUEM TEMIIePaTypbl, TOBBIIIEHUEM
WJIM TIOHKEHUEM JaBJICHUS, TIOBBIIICHUEM WJTU TIOHM>KCHUEM KOHIICHTPAIIUN
BEIIIECTB, YYACTBYIOUIUX B PEAKIIMU) CMECTUTh paBHOBECHE BIPABO (BJIEBO) B
cucreme:..(ypaBHeHHE peakiuu, 3Hak AH)?

28.YkaxuTe KpaTKylo HOHHYIO (DOpPMY JJIsi MOJIEKYJISIPHOTO YpaBHEHHSI.

29.YKaxuTe MOJEKYISIpHYIO0 (POpMY IJIsT KpaTKOTO HOHHOTO YPaBHEHHUS.

30.C xakum BeriecTBOM OyaeT (nau He OyAeT) B3auMOACHCTBOBATh JAHHOE
BEILECTBO?

peakiun). YKaxute KodOPUIIMEHTHI IPU OKUCIIUTENIC U BOCCTAHOBUTEIIE.

32.Kaxkue mpoiiecchl MPOUCXOAST B TaIbBAHUYECKOM 3JIEMEHTE ... (MpUBEICHA
AEKTPOXUMHUYECKAs cxema)?

33.B kakoM rajapbBaHUYECKOM AJIEMEHTE MPOUCXOIUT MPoIecc (MPUBEICHO
ANEKTPOHHOE YpaBHEHUE)?

34.Kako# MeTamut MOKHO (HENb35) TIOJIYIHTh SJICKTPOJIM30M BOJTHBIX PAaCTBOPOB
€ro COCAMHECHUMN?

35.11pu 25meKTpoaM3€e BOJHOTO pacTBOpa KaKOW COJIM Ha AJICKTPOIaX BHIICIISIOTCS:
...(yKa3aHbl IPOAYKTHI SJEKTPOIU3a)?

36.Kaxkoit MeTamt MOKHO HCITOJIh30BaTh B KAUECTBE MPOTEKTOpa (MIIH aHOTHOTO
MOKPBITHUS, WM KATOJTHOTO MOKPBITHS) JIJIsl 3allIUThl METAJJIA ... OT KOPPO3UHU B
..... cpene?

37.Kakas yacTuIiia siBasieTCs MpOAyKTOM aHOAHOTO (MIJIM KaTOAHOTO) IIpoliecca
IPU KOPPO3UU METAJIIOB ... U ... B ... cpene?

6. POHA OUEHOYHbBIX CPEACTB JJIA ITPOBEAEHUSA
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI 1O
JANCOUIIJINHE
@OH/ OLEHOYHBIX CPEICTB IS NPOBENCHUS IPOMEKYTOUYHOM aTTECTALMHU
oOydarommxcss Mo JUCUUIUIMHE MO pelieHuto kadeapsl oQopMIIEH OTAEIbHBIM
NPUWIOKEHUEM K paboyeil mporpaMme.

7. NEPEYEHb OCHOBHOM 1 JTONMOJIHUTEJBLHONU YUEEHOM

JUTEPATYPBI, HEOBXO/IUMOM J1JIs1 OCBOEHU S JUCIIUTLIMHBI
OcHoBHas JuTEparypa:
1. Yukun E.B. Xumus [Dnextponnsiii pecypc]: yueoHoe mocodue/ Ynkun E.B.—
DNEeKTpOH. TEKCTOBbIE AaHHble.— ToMck: TOMCKMII rOCyJapCTBEHHBII YHUBEPCUTET
CUCTEM YTMPABIICHUS U paguodeKTpoHuku, b Konrent, 2012.— 170 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/13873.html.

16


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

2. CgmaroBckas JL.b. CoBpeMeHHas xumus [DIEKTPOHHBIA pecypc]: ydeOHOe
nocobue/ CparoBckas JI.Lb.— DnekTpoH. TekcToBbIe AaHHbIe.— M.: YueOHO-
METOJAMYECKHUI LIEHTP MO 00pa30BaHUIO Ha KEJIE3HOIOPOKHOM TpaHcrnopte, 2013.—
252 ¢.— Pexum gocrtyma: http://www.iprbookshop.ru/16145.html.

3. KoBampuykoBa O.B. Xumusa [DnexkTpoHHbI pecypc]: yueOHoe mnocobue/
KoBanpuykoBa O.B., EropoBa O.A.— OIEKTpOH. TEKCTOBbIE JaHHble.— M.:
Poccuiickuii yHuBepcuteT ApyxkOb HapomoB, 2011.— 156 c.— Pexum moctymna:
http://www.iprbookshop.ru/11429.html.

JlonoJiIHuTeIbHASA JIUTEepaTypa:

1. HoBocenpHoB A.A. KoHcnekt yekiuil mo xumuu. Yacte 2 [DneKTpOHHBII
pecypc]: yuebnoe mocobme/ HomocembHOB A.A., MscoenoB E.M.— DmektpoH.
TEKCTOBbIE AaHHble.— M.: MOCKOBCKMI TOCYJAapCTBEHHBIM CTPOMTEIbHBIN
yauBepcurer, IObC  ACB, 2010.— 64 c— Pexum  jgocrymna:
http://www.iprbookshop.ru/16382.html.

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

3. IlaBnoB A.M. M30paHHble TJIaBbl Kypca XUMHHU [DJIEKTPOHHBIA pecypc]:
yueOHoe nocobue/ [laBnoB A.U.— DnexTpoH. TekctoBbie naHHbie.— CII0.: CaHkT-
[leTepOyprckuii ToCynapCTBEHHBI apXUTEKTYPHO-CTPOUTENbHBIA  YHUBEPCUTET,
9BC ACB, 2011.— 99 ¢.— Pexum nocryma: http://www.iprbookshop.ru/18998.html.

4. Xumus [DIEKTpPOHHBIM pecypc|: METOIMYECKHE YKa3aHUS K BBIIOJHEHUIO
71a00paTOPHBIX pabOT/ — DIEKTPOH. TEKCTOBbIE JaHHble.— MBaHOBO: VIBaHOBCKUI
rOCyJTapCTBEHHBIN apXUTEKTYpPHO-CTPOUTENBbHBIN yHUBepcurer, ObC ACB, 2007.—
36 c.— Pexxum moctyma: http://www.iprbookshop.ru/17759.html.

IIporpammHoe obecnieueHue

1. IIITIT MS Office 2010
2. TexcroBslil pegaktop biokHoT
3. Bpaysepsr IE, Google Chrome, Opera u ap.
8. IEPEYEHDb PECYPCOB HH®OPMAILINMOHHO -

TEJEKOMMYHUKAIIMOHHOM CETHU "UHTEPHET", HEOBXOJUMBbIX
JJIA OCBOEHUSA IUCHUIIJIMHBI

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

2.0nexktponnas oOubmmoreka AHO BO "C3TVY" [OnektponHBIM pecypc]. -
Pesxxum noctyna: http://lib.nwotu.ru:8087/jirbis2/

3.0nexTponHo-6ubnnoreunas cucrema IPRbooks [Dmextponnsiii pecypc]. -
Pesxxum noctyna: http://www.iprbookshop.ru/

4 Indopmanmonnas cuctema "EamHOe OKHO gocTyma K 00pa3oBaTelbHBIM
pecypcam" [DnekTpoHHBIN pecypce]. - Pexxum moctyma: http://window.edu.ru/

5.MHpopMalioHHas CUCTEMBI IOCTYTA K 3JEKTPOHHBIM KatajoraM OuOIMOTeK
cheprbr obpazoanusa u Hayku (MC DKBCOH) [Dnexktponnblii pecypc]. - Pexum
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nocryma: http://www.vlibrary.ru/

9. METOANYECKHUE YKA3AHUA ITO OCBOEHUMIO JNCHUIIJIMHBI

[IpenogaBanue  IUCUUIUIMHBI  NpPEAYCMaTpUBAaeT  CleAyroue  (Qopmbl
OpraHu3alMy y4yeOHOro mpolecca: JEKUUH, MPaKTUYECKUE 3aHATHSA, J1a00OpaTOpHBIE
3aHATUS, KOHTPOJIBHYIO pa0OTy, CAMOCTOSATEIbHYIO pabOTy CTY/I€HTa, KOHCYJIbTALlUU.

9.1. Ilpu u3yuyenuu teM U3 Moayied 1-7 cTyneHTaM HE0OXOJUMO MOBTOPUTH
JICKIIMOHHBIN yu4eOHBIA MaTepuall, U3y4YuTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, a TaKXKe
yueOHBI MaTepua, HaXOIINICS B YKa3aHHBIX WH()OPMALIMOHHBIX pecypcax.

Ha 3aBepmiaromieM stame HW3y4YeHHS KaXAOro MOAYJsS HEoOXOoauMo,
BOCITIOJIB30BABIIUCh ~ NPEAJIOKEHHBIMA ~ BOIPOCAMHM  JUJISI  CAMOKOHTPOJISI |
TPEHUPOBOYHBIMUA TECTaMH, Pa3MEIICHHBIMU B 3JEKTPOHHOW HH(DOPMALIMOHHON
oOpazoBarensHOil cpene (OUMOC), npoBepuTh KauecTBO YCBOCHUS y4eOHOTO
Marepuana.

B ciyuae 3aTpyaHEHUsI B OTBETAX Ha MTOCTaBJICHHBIE BOIPOCHI PEKOMEHYETCS
HOBTOPUTH y4€OHBIN MaTepual.

9.2. Tlocne n3y4eHust KaxJ10ro MOAYJsl AUCHUILIMHBI HEOOXOAMMO OTBETUThH Ha
BOIIPOCHI KOHTPOJIBHOI'O TECTA 10 JAHHOMY MOJYIJIIO C LIEJIbK0 OLICHUBAHUS 3HAaHUU U
HOJTyYeHUs: OaJIJIOB.

9.3. Ilpn m3yuenun monmyns 2 «CTpoeHHE aToMa W CBOHCTBA 3JIEMEHTOB)
BBINIOJIHUTh 3aJlaHds 1-5 KOHTPOJbHON pabOThl, PyKOBOACTBYACh METOJUYECKUMU
PEKOMEHJAIIUSIMU T10 €€ BBIMOJIHEHUIO.

[Tpu m3yuenun moayns 4 «PacTBOpBD» BBIMONHUTH 3aJlaHUE 6 KOHTPOJIHHOMU
paboThl, pyKOBOACTBYACh METOJUYECKUMH PEKOMEHJALIUSMH I10 €€ BBIIOJIHEHUIO.

[Ipn wm3yuennn monyns S5 «OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLIUN
BBIMIOJIHUTh 3aJaHME€ 7 KOHTPOJBHOW pabOThl, PYKOBOJICTBYSACH METOAMYECKUMHU
PEKOMEHJALUSIMH T10 €€ BBINOJIHEHUIO.

[Ipu wusydenun ™oxayns 6 «DIEKTPOJHBIE NOTEHUUANIBl M 3JIEKTPOIH3»
BBIMIOJIHUTD 33/1aHUs 7 U 8 KOHTPOJIBHON pabOThI, pyKOBOJCTBYSICh METOAMUECKUMU
PEKOMEHJALMSIMH T10 €€ BBIIOJIHEHUIO

9.4. Tlo 3aBepiIeHUIO WM3Y4YEHUS y4€OHON AMCIMIUIMHBI B CEMECTPE CTYJCHT
00s13aH TPOUTH TPOMEKYTOUHYIO aTTeCTalnuio. Bua mpomexyTodHOM arrecTanuu
onpezensercs padounm ydeOHbIM MaHoMm. dopma npoBeAeHUs MPOMEKYTOUHON
aTTecTallu — KOMITBIOTEPHOE TECTUPOBAHUE C UCIIOJIb30BaHUEM
aBTOMATU3WPOBAHHOW CHUCTEMBI TECTUPOBaHUs 3HaHUU cTyaeHToB B DNOC.

9.5. K mpoMexyTO4YHO# aTTecTaruy I0MyCKAaTCs CTYACHTHI, BHITTOJTHUBIINE
TpeboBaHMs paboyero yueOHOro IjaHa.

10. MEPEYEHL HH®OPMAIIMOHHBIX TEXHOJIOT Ui,
UCIOJb3YEMBIX P OCYIIECTBJAEHUU OBPA3OBATEJILHOIO
MPOLECCA MO JUCIHUATIIMHE
HpI/I OC}’H_ICCTBJICHI/II/I O6pa3OBaTeJ'H)HOFO Hpouecca 10 JUCHUITIIMHEC
I/ICHOJ'II)3YIOTC$I CHGI[YIOH_[I/IG HH(bOpMaHHOHHBIe TCXHOJIOTHUMU.

18


http://www.vlibrary.ru/

1. Internet — rexnonoruu:

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

FTP (anrn. File Transfer Protocol — mnporokon mnepegaum ¢aiinoB) —
TEXHOJIOTHSI Tepejauu 1Mo ceTu GaioB MPOU3BOILHOTO hopmarTa;

IRC (anrn. Internet Relay Chat — moouepenHslii pa3roBop B CeTH, 4aT) —
TEXHOJIOTHUSI BEJEHUSI TEPEroBOPOB B pEAJbHOM MaclliTade BpPEMEHH, Haromias
BO3MOKHOCTh PasroBapuBaTh C JPYTUMHU JIOABMHU TIO CETH B PEXUME TMPSIMOTO
JTIAJIOTa;

ICQ (anrn. I seek you — s umy Te0si, MOXHO 3amucaTh TpeMsl yYKa3aHHBIMU
OykBaMH) — TEXHOJIOTHS BEJCHHS IIEPETOBOPOB OJWH Ha OJWMH B CHHXPOHHOM
pexXHuMeE.

2. ucrtanmmonHoe oOydeHue ¢ wucnonb3oBanneM JUWMOC wa mmatdopme
Moodle.

3. TexHosorus MyJIbTUMEINA B PEKUME JTUATIOTa.

4. TexHomoruss HEKOHTAKTHOTO  HMH(POPMAIMOHHOTO  B3aUMOJCUCTBUS
(BUpTyasbHbIC KAOMHETHI, JJAOOPATOPHH).

5. T'umepTtekcTroBas TEXHOJOTUSA (DJIEKTPOHHBIE YYEOHUKH, CIPABOYHUKH,
CJIOBApH, YHITUKJIIONEIUN) U T.1I.

11. OMNCAHHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI,
HEOBXOAUMOMU AJI51 OCYIECTBJIEHUSA OBPA3OBATEJIBHOI'O
INPOLHECCA IO YYEBHOU JUCHUIIJIMHE

1. bubnuoreka.

2. CnpaBouHo-nipaBoBas cucrema KoncynwsranT I[lnroc.

3. DnekTpoHHas HHOOPMAITMOHHO-00pa3oBaTeNibHas cpejla YHUBEPCUTETA.
4. JlokanbHasi ceTh ¢ BBIXOA0M B IHTEpHET.
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12. BAJUIBHO-PEUTUHI'OBASI CHCTEMA OLIEHKHA 3HAHUH

DopMUPOBAHUE OLEHKU TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH U MPOMEKYTOUHOU
aTTeCcTalvy 110 UTOraM OCBOCHHSA JUCIHUILUIMHBI OCYIIECTBIACTCS C HUCIIOJIB30BAaHUEM
OAJIIbHO-PEUTUHIOBOW OLIEHKH Pa0OTHI CTYJEHTA.

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

VYyactue B online 3aHATUAX, TPOCMOTP BUIEO JICKIHI 0-5

KonTponbHblii TECT K MOAYIMIO 1

KoHTponbHBIN TECT K MOAYJIIIO 2

KoHTposnbHbIid TECT K MOYJIIO 3

KoHTposnbHblii TECT K MOAYJIIO 4

KOHTpOJIBHBIN TECT K MOAYIIO 5

KoHnTponbHbIi TECT K MOAYIIO 6

KoOHTpoJIbHBIN TECT K MOAYJIIO 7

JlaGopaTtopHnas padora 1

JlaGopaTtopHnas pabota 2

JlaGopaTtopHas pabora 3
JlaGopaTtopHas pabota 4

O OO0 0 o0 o o
I
WWWWWwWwarAWWWS™MW

KoHTtposbHas padota 0-30
HToroBbIii KOHTPOJILHBIN TECT 0-30
BCET'O 0-100
BOHYCBI (6annbl, koTopeie MOryT ObITH J0OaBIeHb! A0 100) Bajubl
- 32 aKTUBHOCTD 0-10
- 32 y4acTHe B OJIUMIHA/IE (B 3aBUCHMOCTH OT 3aHSITOTO MECTA) 0-50
- 3a yuactue B HUPC (B 3aBucuMocTs oT paboThI) 0-50
- 32 ohopMJICHHE 3asIBOK Ha Mosie3Hble MeTo bl (panmnpennoxenus) | 0 - 50
bauibHag mKaJjia OueHKn
Ouenka (3K3amMeH) Banasl
OTJINYHO 86 — 100
XOpOIIIO 69 — 85
YIOBJIETBOPUTEIHHO 51 - 68
HEYJOBJIETBOPUTEIBHO MeHee S1
OueHka o KOHTPOJILHOM padoTe
Ouenka banbt
OTIIUIHO 18 - 20
XOpOUIO 15-17
YIOBJIETBOPUTEIHHO 12 - 14
HEYJOBJIETBOPUTEIILHO MeHee 12
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®OH/I
OLIEHOYHBIX CPEJCTB

IIpunoxenue

K paboueii mporpaMme
JUCTIATUTHHBL « X UMUSD
JUTS HATIPABJICHUS TOATOTOBKH

13.03.02. — DnexTposHepreTHKa 1 AIEKTPOTEXHUKA

1. Ilepeuyenn popmMupyeMBbIX KOMIIETECHIIUH

Oowenpogpeccuonanvnuvie(OIIK)

Koo komnemenyuu Haumenosanue u (unu) onucanue Komnemenyuu

OIIK-2 Crioco6HOCTh TPUMEHSTh COOTBETCTBYIOIINN (PU3NKO-MAaTEMAaTUYECKUIA

armapar, METoAbl aHaJIn3a U MOACIIMPOBAHNA, TCOPCTUICCKOI'O U
OKCIICPUMCHTAJIbHOI'O UCCIICIOBAHMA ITPU PCIICHUN HpO(i)eCCI/IOHaHLHLIX

3a/1a4
Ilpogpeccuonanvnuie (I11K)
Koo komnemenyuu Haumenoganue u (unu) onucanue KomMnemeHyuu
K-1 CriocoOHOCTh y4acTBOBAaTh B IJITAHUPOBAHUH, TOJTOTOBKE U

BBITIOJITHCHUH THITOBBIX 3KCIIEPUMEHTATBHBIX UCCIICIOBAHHH 110
3aJITaHHOU METOJHKE

MK-2 Crioco6HOCTh 00pabaThIBaTh PE3yIbTATHI IKCIIEPUMEHTOB

2. IMacmopT ¢oHIA OLIEHOYHBIX CPEIACTB

Ne Kountpoanpyemsbie moayan Kon HaumenoBanue
n/n (TeMbI) AUCUMILINHBI KOHTPOJIMPYEMOH | OLIEHOYHOI0 CPEACTBA
KOMIICTCeHIIHH
(WM ee 4acTH)
1 Monynb 1. OCHOBHBIE TOHSTHS OK-1, OIIK-2 Kontponbnsii Tect 1
Y 3aKOHBI XUMHUH
2 Mogyns 2. CTpoeHue BeliecTBa OK-1, OIIK-2 Kontponbublii TECT 2
3 Mogyns 3. Obmue OK-1, OIIK-2 Kontponbusiii TecT 3
3aKOHOMEPHOCTH NMPOTEKaHUS JlaGopatopHnas pabora 1
XUMUYECKHUX PeaKni
4 Monyis 4. PacTBopbI OK-1, OIIK-2 KonTpomnsnslii TecT 4
JlabopartopHnast pabota 2
5 Monyns 5. OKUCIUTENBHO- OK-1, OIIK-2 KoHnTtponbnsIii TECT 5
BOCCTAaHOBUTEJIbHBIE PEAKIINU JlaGopatopHnas pabora 3
6 Monyns 6. OCHOBBI OK-1, OIIK-2 KonTtponbHbIi TECT 6
IIEKTPOXUMHUU JlaGopatopHas pabota 4
7 Moayns 7. O6miue cBoCTBa OK-1, OIIK-2 Kontponbublii TECT 7
METAJIJIOB U HEMETAJIJIOB
8 Monymu 1-7 OK-1, OIIK-2 KonTponbHas pabora;
WTOroBbIii KOHTPOJIBHBIN
TECT
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3. Tloka3aTesim M KpUTEPHH OLIEHMBAHMUA KOMIETEeHIMIi 10 3TanamM (pOpMHPOBAHUS

[Toka3arenu
Orarbl Kpurepuu ornieHUBaHUS Pe3yIbTaTOB O0yUCHUS
JOCTHXKCHUA
OCBOCHHA
3a/IaHHOI'0 YPOBHA
KOMIICTCH
OCBOEHUS 1 2 3 4 5)
ouu .
KOMIICTCHIIN U
3HaTh He 3Haer 3naer obue | 3Haer 3HaeT oburie
(OIIK-2, I1K-1, I1K-2): 3HaeT | HeTBepIO TTOHSTHS U oOmrue TTOHSITHSI ¥ 3aKOHBI
o0Imre MOHATHSA U obmme 3aKOHBI TIOHATHUS U XMMHH; KBAHTOBO-
3aKOHBI XUMUH; TOHATUS U | XUMUH; 3aKOHBI MEXaHUIECKYIO
KBaHTOBO- 3aKOHBI KBaHTOBO- XHMUH; TEOPHIO CTPOCHUS
MEXaHUYECKYIO TEOPHIO XUMHH MEXaHWYECKy | KBaHTOBO- BEIIIECTBA;
CTPOCHUS BEILECTBA; 10 TEOPHUIO MEXaHUYECK | COBPEMEHHYIO
COBPEMEHHYIO CTPOEHUS YIO TEOPUIO | MUHTEPIPETALUIO
MHTEPIPETALHIO BEIIIECTBA; CTPOCHUS MEPUOIUIECKOTO
MEePUOTUUECKOTO 3aKOHA COBPEMEHHYIO | BEIIECTBa; 3aKOHa
.M. Mengeneesa; MHTEPIIPETAllY | COBpEMEHHY | MeHueneesa;
MIPUHIUITAATEHBIC 10 0 MIPUHIUITHATHHEIC
OCHOBBI MIEPUOTUIECKO | UHTEPIPETa | OCHOBBI
TEPMOJANHAMHYICCKOTO H T'O 3aKOHA LU0 TEPMOANHAMHYECK
KHHETHYECKOTO JN. MIEPUOINYEC | OO |
MIOJTXOJIOB K OTIFICAHUIO MenneneeBa KOTO 3aKOHA | KHHETHYECKOTO
3aKOHOMEpHOCTEN npuHuunuans | J.1. IIOJIXO/0B K
MNPOTEKaHUS HBIE OCHOBBI MeneneeBa | ONHCAHUIO
XUMHYECKHUX PeaKIMi; TEpPMOJMHAMHU | ; 3aKOHOMEpPHOCTEI
coJiepKaHue YECKOTro U NPUHLUITHAAI | TPOTEKAHUS
COBpeMeHHOfI TCOpUU KHHETHUYCCKOI' bHBIC XUMHUYCCKUX
PacTBOPOB; TEOPUIO 0 MOJXOM0B K | OCHOBBI peaKIuii;
OKHCITUTEIHHO- OTIMCaHHIO TEPMOJIMHAM | COJCpKaHHE
BOCCTAaHOBUTEITHHBIX 3aKOHOMEPHOC | WYECKOTO H | COBPEMEHHOI
TIPOIIECCOB; Tei KHHETHYECK | TEOPUH PACTBOPOB;
ITepBolit | Teopernueckue OCHOBBI MIPOTCKAHUS oro TEOPHIO
3Tar U Iy TH MPAKTHIECKOTO XUMHYECKIX MTOJIXO/IOB K | OKHCIIHUTEIIEHO-
HCTIONIb30BaHUS PeaKImii; OTIHMCAHHUIO BOCCTAHOBH-
QJICKTPOXUMUH, 06H1I/Ie 3aKOHOMEPH TCJIIbHbBIX
CBOICTBA METAJUIOB, ocrei IIPOLIECCOB;
HCMCTAJIJIOB, 6I/IHaprIX MPOTCKAaHUA TCOPETUUYCCKUE
XUMHYCCKHUX XHUMHNYCCKUX OCHOBBI U TYTH
COEIMHEHUN. peakuuii; NIPAKTUYECKOTO
COJICpKaHUE | MCTIOIB30BaHUS
COBPEMEHHO | AJIEKTPOXHMUW;
i Teopun o01me cBoiicTBa
PacTBOpPOB; METaJUIOB,
TEOPHIO HEMETAIIOB,
OKHCIUTENbh | OMHAPHBIX
HO- XUMHUYCCKUX
BOCCTAaHOBHU- | COCITUHCHUI
TCJIbHBIX
IPOIIECCOB;
TEOPETUIECK
1€ OCHOBBI U
myTH
MIPAKTUIECK
oro
HCIIOJIb30Ba
HUS
ANEKTPOXUM
uu
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Ymerh He Ymeer Ymeer Ymeer Ymeer
(OIIK-2, T1K-1, TIK-2): yMeeT | XxapakTepu3 | XapaKTepH30Ba | XapaKTepH30 | XapaKTepHU30BaTh
XapaKTepU30BaTh 0BaTh Th CTPOCHHE BaTh CTPOCHHE aToMa
CTPOCHHE aToMa CTpOCHHE aToma CTpOCHUE XAMHYECKOTO
XAMHYECKOTO 3JIe-MEHTa aToma XAMHYECKOTO | aToMa JJIEMEHTa B paMKax
B paMKax KBaHTOBO- XAMHYECKO | JIIEMEHTa B XUMHYECKOT | KBAHTOBO-
MEXaHUYECKOU MOJIEIH; ro pamkax 0 2JIEMEHTA B | MEXaHHUYECKOMN
MIPOTHO3UPOBATh 9JIEMEHTa B | KBAHTOBO- paMKax MO/ICITH;
CBOMCTBA JIEMEHTOB, a pamKax MEXaHUUYECKOH | KBAaHTOBO- MIPOrHO3UPOBATH
Takxke GOPMBI U KBaHTOBO- | MOJIEJH; MEXaHHYEeCK | CBOMCTBa
CBOMCTBA COEIMHEHMIA MexaHudec | paboraTh ¢ ol MOIeNI; | DIIEMEHTOB, a
9JIEMEHTOB Ha KoM TabIuIeH paboTarts ¢ Takxke HOPMBI U
OCHOBAHHUU TMOJIOKEHUS MOJIEIH; Memnpeneesa, TabmuIen CBOICTBa
3JIEMEHTA B HO HE HO HE yMEeT Menneneesa | coequHEHUN
TIEPUOTNICCKON CUCTEME ymeer COCTaBIIATh , COCTaBJITh | QIIEMEHTOB Ha
. 1. Menneneesa; paboraTs ¢ | ypaBHEHHSA YpaBHEHHUS OCHOBaHUU
JIaBaTh OIMCAHHE TabIuIen XUMHYECKIX XAMHWYECKHUX | TTOJIOKCHUS
MIPUPOJIE U XapaKTeEPy MenneneeB | peakumii peakuuii, HO | JIeMEeHTa B
XUMHUUYECKOH CBS3U a HEBEPHO MEPUOJUIECKON
MEXKIY aTOMaM1 U HUHTEPIIPETU CHUCTEMC
MIPOTHO3UPOBATH pyet Menneneena;
CBOHCTBa BCIIIECTB U PE3YJIbTAThI JaBaThb OIIMCAHUC
MaTepHuagoB Ha TEPMOJIMHAM | IPUPOJIE U
OCHOBaHUU WYECKUX U XapakTepy
COOTHOIIICHUS COCTAB - KHHETHYECK | XUMHYCCKOU CBSI3U
CBOMCTBA; WX PacyeToB. | MEXKIy aTOMaMH H
Bropoii TIPOU3BOTUTH TPOTHO3APOBATH
TePMOANHAMHYCCKHIEC U CBOIICTBA BEIICCTB
oran KHHETHYECKUE PACUCTHI ¥ MaTepHaioB Ha
1 MHTEPIIPETHPOBATH OCHOBAaHUHU
TIOJTYYCHHBIC COOTHOLIICHUA
pe3yJIbTaThl; COCTaB - CBOICTBA;
COCTaBJIAATh YPAaBHCHUA MpONU3BOJAUTH
XUMHUYCCKUX peaKuHﬁ TCPMOANMHAMUNYCCK
Pa3JINYHBIX TUIIOB; HUC U KHHCTUYCCKHEC
OIIUCBIBATH MPOIECCHI, pacueThl U
JIeKAIIHE B OCHOBE HHTEPIPETHPOBATH
PpabOThI XUMHYECKIX MTOTyYCHHEIC
HMCTOYHUKOB TOKA, pe3yIbTaTHL;
ralbBAaHMYECKOTO COCTaBIIAITh
MIPOU3BOJICTBA, YpaBHCHHS
AHTUKOPPO3UOHHOU XUMHUYECKUX
00paboTKH MaTepUasoB. peakuuit
Ppa3IMYHbIX TUIIOB,
OIIMCBhIBATH
MIPOIIECCHI,
TIeKaIUue B OCHOBE
paboThI
XUMHYICCKIX
HCTOYHHUKOB TOKA,
rabBAaHIMYECKOTO
MIPOU3BOJICTBA,
AHTUKOPPO3UOHHO
it 00paboTKH
MaTEpHUajoB.
Baanern meroxamu | He Bnaneer Bnaneer Bnageer Bnaneer
(OIIK-2, IK-1, I1K-2): BIIaJie | HEKOTOPBIM | METOJAaMH METOAAMU METOAaMU
TpeTI/Iﬁ CTCXNOMETPUICCKUX eT u CTCXNOMETPUY CTEXUOMETP CTCXNOMETPUICCKHU
pacy€ToB; METOaaMH €CKHuXx NYCCKHUX X pacy€ToB;
orar KBAHTOBOM MECXaHHKH, CTEXHNOMET pacy€ToB; pac4uceToB; KBAHTOBOM
TEPMOJANHAMHYICCKOTO H PHUYECKUX KBaHTOBOI KBaHTOBOI MEXaHUKH;
KHHETHYCCKOTO aHaJIH3a pacueToB; MEXaHUKHU; HO | MEXaHUKH; TEPMOJAUHAMHYCCK
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XUMHUYCCKUX MPOLCCCOB; KBaHTOBOU JAO0IMYyCKaeT TCPpMOAMHaAM orou
BJICKTPOHHOT' O 6aHaHC3.. MEXaHHUKHU O]_HI/I6KI/I B HNYECKOT0 N KHHETUYCCKOTO
METOAAxX KHHCTHUYCCK aHaJIku3a
TCpMOJUHAMHA Oro a”Hajiu3a XUMHYCCKHUX
YCCKOI'0 U XUMHYCCKUX IpOLECCCOB;
KHMHCTHUYCCKOI IpoIEeCCOB; QJICKTPOHHOT'O
O aHaJ1M3a HO Oaanca.
XUMHUYCCKUX JAOITyCKacT
MIPOLIECCOB U OmIMOKA B
METOAax MEeToAax
3JICKTPOHHOT' O QJICKTPOHHOT
Oananca o Oamanca
4.11IkaJIbl OLeHUBAHUSA
(6amIbHO-pEHTHHTOBAsI CUCTEMA)
Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJLJIbI banabl
VYyacTre B online 3aHATHSX, TPOCTYIINBAHUE BHJICO JICKIIUN 0-5
KonTponbuslii TecT k Moaymio 1 0-3
KoHTponbHbIH TECT K MOAYIIO 2 0-4
KonTtponbHblit TECT K MOAYIIO 3 0-3
KonTtponbHblii TECT K MOAyITIO 4 0-3
KoHTponbHBIi TeCT K MOAYIIO 5 0-3
KonTponbHblii TECT K MOAYIIO 6 0-4
KonTponbHbIii TECT K MOAYINIO 7 0-3
JlaboparopHas padota 1 0-3
JlaboparopHas pabora 2 0-3
JlaboparopHas pabdora 3 0-3
JIaGoparopHas pabota 4 0-3
KOHTPOJIbHAA PABOTA 0-30
NTOI'OBbIM KOHTPOJIbBHBIN TECT 0-30
BCET'O 0-100
BajqiabHas nmKajia oleHK:u
Ouenka (3Kk3amMeH) Banasl
OTJIMYHO 86 — 100
XOpOIIIO 69 — 85
YIOBJICTBOPUTEIIHHO 51 -68
HEYIOBJIETBOPUTEIHHO MmeHee 51
OneHka 1o KOHTPOJIbHOI padoTte
Ouenka Banabt
OTJINYHO 28 - 30
XOpOIIO 25-27
YAOBJIETBOPUTEIHHO 22 - 24
HEY/I0BJIETBOPUTEIBHO MeHee 22
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5. TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIe /IJI OLlEHKH
3HAHMIi, yMEHUIl, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
(GopMupoBaHus KOMIETEHIIUA TPH U3YYEeHUH Y4eOHOM TMCHUILIMHBI B IIPollecce OCBOCHUS
00pa3oBaTe/IbHON NPOrPaMMbI

5.1.TunoBbie BapUaHTHI 3aJaHU KOHTPOJIbHOH PadoThI

3ananue 1. CTpoenune aroma

Ornpenenure CUMBOJI JIEMEHTA ®BTi u HAaWJUTE €r0 aTOMHBI HOMEP, MACCOBOE YHUCIIO, YUCIIO
MIPOTOHOB U YHCIIO HEHTPOHOB.

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

3ananue 2. [lepuoagnueckas cucrema jiemenToB .. MenjaeseeBa

Ha ocHOBaHMM TOJOXEHHUS XMMHYECKOTO dJIeMEHTa (MOpAIKOBEI HoMep 19) B mepuoamueckoi
cucteme J{. . MenzeneeBa u ero 3J1eKTpOHHOU POPMYJIbI COCTaBbTE MIPOrHO3 €T0 XUMUYECKUX CBOWCTB,
a TaK)Ke CBOMCTB €ro COSIMHEHU, OTBETUB Ha CJICAYIOIINE BOIIPOCHI:

1. B kakux mepuoje, Tpymie U MOATPYIIE paclojaraeTcs NaHHBIA 3JIEMEHT B MEPUOANMYECKON
cucreme 1. 1. Menneneena?

2. YKaxuTe COOTBETCTBUE MEXIY IIOJIOKEHHEM »3JIeMEeHTa B mepuojudeckor cucteme [, U.
MenneneeBa u €ro 3JEKTPOHHOU (HOpPMYJIo (HOMEPOM BHEIIHErO 3HEPreTUYECKOr0 YpPOBHSA, OOLIUM
YHCIIOM BAJICHTHBIX 3JIEKTPOHOB, XapaKTEPOM HX PACIPEAETICHHS 10 OPOUTATISIM).

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

4. OxapakTepu3ylTe BAJICHTHBIE COCTOSHHUS aTOMOB JAHHOTO 3JEMEHTa B OCHOBHOM U
BO30YKICHHBIX COCTOSIHUSX C IIOMOIIBIO AIEKTPOHHO-TpadudecKkux Gpopmyir.

5. UeMy paBHBI MakCHUMallbHasi 1 MUHUMAaJIbHAs CTENEHH OKHUCICHHUS aTOMOB 3TOTO 3neMeHTta? 6.
KakoBbI (hOpMyITBI BRICIIIETO OKCH/IA i COOTBETCTBYIOMIETO THAPOKCHIA ITOTO dJIeMEeHTA?

3aganue 3. Xumuveckas CBSI3b M CTPOEHHE MOJIEKY.I

Onpenenure TN XMMHYECKOM CBA3M (KOBAJEHTHAs HENOJSpPHAs, KOBAJIEHTHAs MOJIApHAs WU
MOHHas) B BenlecTBax Jukucaopoa v I'mapua Gepuiius.

B ciny4ae KOBaJ€HTHOM TOJSPHONM WM MOHHOW CBSI3M YKa)KUTE HANPABIECHUE CMELICHUS
JJIEeKTPOHOB. B cinyyae KoBajeHTHOM (MOJIIPHOW WJIM HEMOJIIPHOM) CBSI3U IOCTPOMTE 3JIEKTPOHHBIE
cxeMbl Mojekyn (Teopus JIplonca) U onpenenuTe KpaTHOCTh CBSI3M, MOCTPOMTE CXeMbl MEepPEeKpPbhIBAHUS
2JEeKTPOHHBIX opoutaneit (metoq BC) u onpenenure reoMeTpruueckyro Gopmy MOJIEKYIIbI.

3ananune 4. XumMu4eckasi TepMOAUHAMHMKA
Breraucnnre BeTHUMHBI AHozgg, Asozgg u AGozgg JUISL peaKiuu
CH3CHO ? CH4y + CO(y
OObsicHUTE 3HAK W3MEHEHHS JHTAIBIHH W SHTPONHU. Bo3MOXXHA 1M JaHHAs peakius TpH
CTaHJAPTHBIX YCIOBUAX?

3ananme 5. XuMun4yeckass KHHeTHKA U PABHOBeCHe
Jns peakiuu u3 3ananus 4:
1) cocTaBbTE KHHETUYECKOE YPaBHEHUE;
2) cocTaBbTE BBIpAXKCHHE /I KOHCTAHTHI PABHOBECHS;
3) BBIYHCIIUTE, BO CKOJIBKO Pa3 U3BMEHUTCS CKOPOCTh PEAKIIMH MPU 3a1aHHBIX U3MEHEHUSIX:
a) TeMIeparypsl B 3 pasa,
0) obmiero naBneHus (MpU U3MEHEHUH 00beMa CUCTEMBI) B 4 pasa,
B) KOHIIEHTpAIMil peareHToB B 7 pas;
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4) ykaxuTe, Kak HEOOXOJAMMO M3MEHUTh BHEIIHHWE MapaMeTphl (TeMrieparypy, oOliee JaBlIeHHE,
KOHIIEHTPAIIUU PEareHTOB), YTOObI CMECTUTh PAaBHOBECHE BIPABO.

3ananue 6. PactBopbl. CiocoObI BHIPaKeHUS COEP/KAHUSA BelleCTBA B PacTBOpe

Nmeercs Bogusiit pactBop HNOs3. Macca pactBopennoro Beuiectsa 149,1 r., o0beM pactBopa 150
MJ1, TJIOTHOCTH pactBopa 1,42 r/em’.

Haittu:

1. Maccy pactBopurens

2. Maccosyto pomto, %.

3. Mounbhyto nomto, %.

4, MonspHYIO KOHIIEHTPAIUIO, MOJIb/JI.

3ananme 7. OKMCJIANTEIBLHO-BOCCTAHOBHUTEIbHbIE PeAKIMHU
Jnsa  peakuuu, IpOTEKAKOWIEd II0 IPUBEICHHONM CXEME, COCTaBbTE YPAaBHEHHUS METOAOM
JIEKTpOHHOro OanaHca. [l Kaxaoil peakuuu yKaKUTe, KaKoe BELIECTBO SIBISETCA OKUCIHUTENEM, a
KaKO€ — BOCCTAHOBMTEJIEM U 3a cUeT Kakux aroMoB. Onpenenute tuisl OBP.

Al + KCIO, + H280; — KCl+ AL{SOs)s + H:0
K.5e0; — KiSe()y + Ks5e

3apanue 8. DJIeKTPOAHbIE MOTEHIHAIBI M 3J1eKTPOABUKYIINE CHIIbI

CocTaBbpTe cXeMy rajabBaHHYECKOIO AJIEMEHTA, HAMHIIUTE 3JIEKTPOHHBIC YPaBHEHUSI SJIEKTPOIHBIX
MPOIIECCOB M CYMMAapHOE ypaBHEHUE COOTBETCTBYIOIICH OKHCIUTEIHHO-BOCCTAHOBUTEIHLHON PEAKIIHH.
BoruncnuTe KOHIIEHTpAIMIO pacTBOPA AJIEKTPOIIUTA.

Hcxonubie naHHbIE:

- Meraut nepBoro sektposa Pb;

- DnekTpoauT nepeoro 3ektpoaa PH(NOs),;

- KonuenTpanus snexrponura nepsoro aiekrpoaa 0,1 momns/m;

- Metasut BToporo snektpona Tl;

- DnexTpoauT Broporo aekrpoaa TINOs.

-2J1C 0,18 B.

3ananue 9. Koppo3usi MeTa/110B U cOCOOBI 3AIIIUTHI OT Hee
Kak mporekaeT KOHTAaKkTHas KOpPpO3us IIMHKAa W KaAMHS BO BIaxHOM Bo3ayxe? CocTaBbTe
AIEKTPOHHBIC YPAaBHEHUS aHOTHOTO M KaTOJHOTO TporieccoB. Kakue mpoIyKTsl IpH 3TOM 00pa3yroTcs?

3aganue 10. DuexkTposus

Kak Oyzner npoucxoauTs 37€KTPOJIU3 BOJHOIrO pactBopa 3iekTponuta Ko,SO, mpu ucnonb3oBaHUN
UHEPTHBIX 2IekTponoB? [IpuBenuTe ypaBHEHHE JWCCOLMAIMH DIIEKTPOJIUTA U TIOSCHUTE BO3MOXKHOCTH
y4acTHUs KaXJOro M3 OOpa3yloIIMXCs HOHOB B AJIEKTPOAHBIX peakiusx. CocTaBbTe 3IIEKTPOHHBIE
yYpaBHEHHS TPOIIECCOB, MPOTEKAIOIINX HA AJIEKTpoJax. Berauciure Maccy (A1 TBEPIBIX U KUIKHUX) WITH
00BbeM MpPU HOPMAJIBHBIX YCIOBHSX (U1 Ta3000pa3HbIX) BEHIECTB, 00pa3yOMUXCcs Ha IEKTpoAax (eciu
Ha KaTo/ie BBIJCISIOTCS JIBa BEIIECTBA, PACYET MPOBOIUTE TOJIBKO TSI METAJIa).

JlanHble, HEOOXOIUMBIE [Tl peILICHHS:

— BpeMsI IPOBEICHHSI AJIEKTPOJIN3a T = 2 Jaca,

- cuna Toka =15 A.
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5.2.TunoBoii TeCT MPOMEKYTOYHOI aTTeCTANNM

1. Yemy paBHa MossipHasi Macca xJjopoBogopoaa (HCI)?
a. 73 r/moub.
b.73 kr.
c.44.8 1.
d.36,5 r/mounb.
2. B kakux equHUIIAX U3MEPSIETCs] OTHOCUTEIbHAs aTOMHas Macca?
a. B rpaMMax.
b. siBnsiercst Ge3pa3zMepHO BETMUUHOI.
C. B MOJIb.
d. r/mou1b.
3. Kakoit o6beM 3aanMarot 16 T 030Ha (O3) Ipr HOPMATBHBIX YCIOBHUSAX ?
a.22,4 n.
b. 7,47 n.
c. 11,2 .
d.44,8 n.
4. KakoBBI CTEXHOMETPUYECKUE COOTHOIICHHSI MEXKIY IPOAYKTAMU PEAKITUN

4 Ba + 10 HNO; = 4 Ba(NOs); + N2O + 5 H,O

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

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

5. KakoB TeopeTnueckuii BBIXO BOJIOPOA B PEAKIIUU 65 T IIMHKA C XJIOPOBOIOPOTHON KUCIOTOM:

Zn + 2HCI = ZnCl; + H;

a. 100%.
b. 44,8 1..
C.65r..
d. 1m.
6. Kakoe (kakue) KBaHTOBOE (KBAHTOBBIC) YHCIIO (YHCIIA) TOJTHOCTHIO XapaKTEPU3YIOT SHEPTHIO
AIIEKTpOHA?
a.an
b. n, I
c. ¢,nl
d.el
7. Uemy paBHBI KBAHTOBBIE UKcaa n, £, my sl 37EKTPOHA, HAXOASAIIEToCs B 5S-COCTOSHUN?
a. 5 1,0.
b.5,0,0.
c.0,0,5.
d. 1,5, 1.
8. CKOJIBKO POTOHOB U HEUTPOHOB COEPIKUT 85¢2
a. 21 u 46.
b. 25u21.
c. 21 u2l.
d. 46 m 21
9. B kakux TmepHose W TpPYNIE HAXOAWUTCS JJIEMEHT, OJJIEKTpoHHas QopMyna aroma
KOTOPOTO [Kr]4d'%5s%?
a. nepuon IV, rpymnma IIA.
b. mepuon V, rpymmna IIA.
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C. nepuop V, rpynma VIIIA
d. mepuon IV, rpymmna IIB.

10. Kakoii U3 37IeMEHTOB XapaKTepPU3yeTCss HANMEHBIIIMM aTOMHBIM Paguycom?
a.Cl.
b. Br
c. |
d.F

11. B xakoit MoJieKysie HMEIOTCS IBOMHBIE KOBAJICHTHBIC CBS3H?
a. CHy
b N,
c. NHs.
d. H,S

12. Kaxoii THI XUMHYECKOIi ¢Bs3u B F?

a. Merannndeckas
b. TonspHas koBaneHTHas
c. Honnas.
d. HemonspHas KoBaJieHTHasI

6.MeToanyeckue MaTepuaJbl, ONpeae/siiolue npoueaypbl OLeHNBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH, XapaKTEePU3yIOIIMX 3TANbI
(hopMupoBanusi KoMneTeHIH i

6.1. VITOroBblii KOHTPOJIBHBIA TECT JOCTYNEH CTYJIEHTY TOJBKO BO BpeMsl TECTHPOBAHUS,
COIIACHO PacHUCaHMs 3aHATUI WK B yCTAHOBJIEHHOE JIEKAHATOM BpEMSI.

6.2. CtyneHT uHGOPMHPYETCs O pe3yJIbTaTax TeKyIleH yCIIeBaeMOCTH.

6.3. CtynmeHT mony4aeT MHPOPMAIUIO O TEKYIICH yCIIeBAaeMOCTH, HAYHCICHUU OOHYCHBIX
0aJuI0B U JIOITyCKE K MIPOLelype UTOTOBOIO TECTUPOBaHM OT mpernojaaBaTens uiu B DMOC.
6.4. Ilpon3BouTCS NACHTUDUKALMS JTHIHOCTH CTYICHTA.

6.5. CryneHTaM, NONYLIEHHBIM K IPOMEXYTOUYHOM aTTECTallMM, OTKPBIBAETCS WTOTOBBIN
KOHTPOJIBHBIN TECT.

6.6. TecT 3aKkpbIBacTCs CTYAEHTOM JINYHO I10 3aBEPIICHUN TECTUPOBAHUS WIN aBTOMaTHUECKU
10 UCTEYEHUU BPEMEHH TECTUPOBAHUSI.
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