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1. HIEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMSI 110
AUCHUIIJIMHE, COOTHECEHHBIX C HIJIAHUPYEMbIMH
PE3YJIbBTATAMHU OCBOEHHMSA OBPA3OBATEJIBHOU TPOI'PAMMBI

1.1. Ilenbto OCBOEHUS IUCHUIUIMHBI «XUMHUS» SBISETCS NPUOOpETEHHE
CTYJI€HTaMU OOIEXUMUYECKUX 3HAHUN M HABBIKOB 10 ONMUCAHUIO M XaPAKTEPUCTUKE
XUMUYECKUX MPOLECCOB U SIBJICHU.

1.2. W3ydeHue AUCHUIUIMHBI «XHUMHS» CHOCOOCTBYET PEHICHUIO CIEAYIOIINX
3a/1a4 npodeccuoHaIbHOU IeITeTbHOCTH:

- U3YYECHHUE OCHOBHBIX MOJIOKECHUN XUMHYECKOW TEOPHH;

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

1.3. Ilpouecc wu3ydeHHs] [AMCUMIUIMHBI HampaBieH Ha (OPMHUpPOBAHUE
CHEAYIOINX KOMIETECHIINH:

Oowenpogheccuonanvnuie (OK)

Koo Komnemenuuu Haumenosanue u (ll]lll) onucanue Komnemenuuu

OIIK-2 CrocoOHOCTb MPUMEHSTh COOTBETCTBYIOIIUI (PU3UKO-
MaTeMaTUYECKHUI anmapar, METObl aHAIN3a U MOJEIIMPOBAHNS,
TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS IPU
peleHun MpohecCUOHAIBHBIX 33124

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

BBITNOJIHEHUU TUMIOBBIX SKCIIEPUMEHTAIBHBIX UCCIECAOBAHUIN
110 3aJTaHHOU METOIHNKE

IK-2 CrniocobHOoCTh 00pabaThiBaTh pe3yabTaThl SKCIIEPUMEHTOB




1.4. B pe3ynbrare OCBOCHUS AUCITUTUTHHBI 00 YJIArOITUICS JOTKEH:

HNmers npeacrasiieHue:

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

O MPaKTUYECKON 3HAYMMOCTH TEOPETHYECKUX pa3pabOTOK B 001acTh
XUMHYECKHUX HAayK, UX HEOOXOIMMOCTH IS PA3BUTHS COBPEMEHHOTO
oO11ecTBa ¥ 00ecnevYeHns HaAyYHOT0 U TEXHHUECKOTO Iporpecca;

0 COBPEMEHHOM TEOPHUU CTPOCHUHN MaTEPUU;

00 OCHOBHBIX 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX PEAKIUI.

3HaTh:

oO1Me NOHATHS U 3aKOHBI XUMHH;

KBAaHTOBO-MEXaHUYECKYI0 TEOPHUIO CTPOEHUS BELIECTBA;

COBPEMEHHYIO MHTEPIIPETALIMIO IepruoandecKkoro 3akoHa /[.11. Menneneesa;
IPUHIMIIHAIBHBIE OCHOBBI TEPMOJIUHAMUYECKOTO U KHHETUYECKOTO TTOIXO/I0B
K ONHACAHUIO 3aKOHOMEPHOCTEN NMPOTEKAHUS XUMHUUECKUX PEAKLINN;
COJIEP’)KaHUE COBPEMEHHON TEOPUU PACTBOPOB;

TEOPHUIO OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB;

TEOPETUYECKHE OCHOBBI U ITyTH IPAKTUYECKOTO UCIIOJIb30BaHUA
AIEKTPOXUMUMU;

oO1ue CBOMCTBAa METANIOB, HEMETAJIOB, OMHAPHBIX XUMHUYECKHUX
COCIMHEHNH.

YMmerh:

XapaKTEpPU30BaTh CTPOCHUE aTOMa XMMHUYECKOI0 JIEMEHTa B paMKax
KBAaHTOBO-MEXaHUUYECKON MOJICIIH,

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

JaBaTh OMKCAHUE MIPUPOJIC U XapaKTePy XUMUUECKOUN CBA3U MEXKIy aTOMaMu 1
MPOTHO3UPOBATH CBOMCTBA BEIIECTB U MATEPUAIOB HA OCHOBaHUHU
COOTHOIIIECHHUS COCTaB - CBOMCTBA;

MPOU3BOAUTH TEPMOJMHAMUYECKUE U KHHETUYECKHE PAcCUeThl U
MHTEPIPETUPOBATH MOTYUYECHHBIE PE3YJIbTaThI;

COCTaBJIATh YPABHEHUSI XUMUUECKUX PEAKIIUMA pa3IMUHBIX TUIIOB;

OTHUCKIBATH MPOIECCHI, JISKAIINE B OCHOBE PA0OTHl XUMUUYECKUX UCTOUHUKOB
TOKa, raJJbBAHUYECKOTO MPOM3BOACTBA, aHTUKOPPO3ZMOHHOM 00pabOTKH
MaTepHUajoB.



Baanern, MmeTogamMu:

® CTCXHMOMCECTPHUYCCKHUX PACUYCTOB,

KBAaHTOBOU MCXaHHKH,

[ ]
¢ TCPMOJUMHAMHYCCKOI'O U KHHCTUYCCKOI'O aHaJIM3a XUMHWYCCKUX ITPOLECCOB,
([ ]

AIEKTPOHHOTO OajaHca.

2. MECTO YYEBHOM AUCHUIIJIMHBI B CTPYKTYPE
OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Jucuuniaraa « XuMHS» OTHOCUTCS K 0a30Boi yacTu 0i1oka b1.

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

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

CIICOUAJIbHBIX AUCIHUIIIIMH.

3. OFBEM JUCHUIIJIMHBI B BAYETHBIX EIUHUIIAX

Bune! 3anstui

Buael koHTpOIIS

g »
= 3 < ~
25 ~ g 8 |z x |5 z
Ne | Haumenosanme monymsutemsr | 5 = S| = |Z ol of B i S = 2
0 oy Sepd| EgEE S E|E ElSE B
/i yueOHOM TUCIUILTMHbL 223 2ZI1EKEEE828ln g %
S X F| & |E EaZ2 | BEsla g —
HO | = | 89 o alzx o B
> O S DS 9 S o O —| :0
= 5 = B |2 |2 5 &
1 2 3 4 5 | 6 7 8 9 | 10
M 1.
1 onye 1. OciobHbie 10/0,28 | 0,5 | 0,5 9
MOHSATHS U 3aKOHbI XUMHH
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 CUCTEMA XUMHUUECKHUX 8/0,22 | 05|05 7 ZIL
anemenToB .M. Menaeneepa
7 Tema 2.3. XuMuueckast CBSI3b 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 cBOlicTBa 8022 | 05 75 3az.
pacTBOpoB 6

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

14 Mopayasb 5. OkucauTeIbHO- 200056 | 05| 05| 1 18
BOCCTAHOBHTE/IbHbIE PeaKINU

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

16 | OFHCHTEARHO" . 8/0,22 0505/ 7
BOCCTAHOBUTEILHBIX CBOMCTB
BEIECTBA

17 Tema 5.3. MeTo/ 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 | moreHumanbl. XUMUYECKUE 4/0,11 | 0,5 3,5 8)1.
HCTOYHUKHN TOKA

20 Tema 6.2. DaexkTpoXxuMHUUecKast 8/0.22 05| 7 3an.
KOPpO3HsI METAJUIOB 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
METaJIIOB

24 Tema 7.2. O01IME CBOKCTBA 8/0.22 0.5 75
HEMETAIIJIOB
Htoro 108/3 4 2 4 98 1 9IK3

4. COJEP)KAHUE YYEBHOM TUCIUILINHBI

Moayab 1. OcHoBHbIE MOHATHS U 3aKOHBI XuMuH (10 gacon)

7




Tema 1.1. BBenenue. OcHOBHbBIE OHSATHS (6 YaCOB)

XuMHUsL KakK paslel €eCTECTBO3HAHMS — Hayka O BEUIeCTBaX M UX
MpeBpaleHnusXx. MecTo XHMHM B CHUCTEME €CTeCTBO3HaHMs. llepcriekTuBHBIE
HaIlpaBJICHUS Pa3BUTHUSI XUMUYECKON HAYKHU.

BemectBo, nmpeBpalieHHe BeIECTBAa. ArperatHoe COCTOSIHHE. ATOMHO-
MOJICKYJIIPHOE YYeHHE. ATOM, MoJieKyla, (popMylbHas eauHWIa. XUMUYECKUN
ANeMEHT. ATOMHAasi W MOJIEKyJisipHass macchl. lIpocTble W CIIOXKHBIE BEIECTBA.
Enununa xonnuectna BelecTBa — MoJib. [loctossHHas ABoraapo. MonsipHas macca.

Buowl yueonwix 3anamuii:

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

Tema 1.2. Ctexuomerpudeckue pacuersl (4 gaca)

Xumudeckue ypaBHeHHS. CTEXHOMETPHUECKHE 3aKOHBI. BBIXO MPOIyKTa peaKIluw.
[TpoMbITIUIEHHAS] CTEXUOMETPHSL.
Buowt yueonwvix 3anamuii:

[Ipaktnueckoe 3ansatue: CTEXHOMETPUUYECKUE PACUETHI 0,5 gaca

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

JIBe (hopMmbI CyllIecTBOBaHUSI MAaTEPUU: BELIECTBO U moje. Mojenu aroma.

MareprasibHbI€ YaCTHUILIBI, BXOASIIME B COCTAB aTOMa: 3JIEKTPOHBI, IPOTOHBI U
HelTpoHbl. Pa3smeps! sapa. [lnotHoCcTh simepHoro BemiecTBa. CyOaTOMHBIEC YACTHUIIBI —
HYKJIOHBI. MI30TONBI. ATOMHBIE HOMEPA U MACCOBBIE YHCIIA.

KBaHTOBO-M€XaHMuecKkass  MoZenb  aroMa.  KBaHTOBaHME  DJHEPIUM.
KopnyckynspHo-BosnHOBO#M nyanu3M. BonHoBas QyHKius. DnekTpoHHAs OpOUTab.
KBanToBble umcna. DHepreTudeckue ypoBHH W mnoaypoBHH. [Ipunuun I[laymm.
VYpasuenue lllpenunrepa.

KBanroBsle sueiiku. [IpaBuno XyHnna. CiapeHHbIE U HECTTAPEHHBIE JJIEKTPOHBI.
CriHOBast TEOPUS BaJIEHTHOCTH.

DNEeKTPOHHBIC U ANEKTPOHHO-Tpaduueckre GopMyIibl aTOMOB.

Buowt yueonwvix 3anamuii:

Jlexuus: Crpoenue atoma 0.5 yac

Tema 2.2. llepuoguyeckasi cucreMa XumMmudeckux iemenToB JI.U. MennaeneeBa



(8 yacon)

[Tepuonnueckuit 3axkon JI.U. MenneneeBa. CoBpemeHHas ¢GopMyJIHpOBKa.
[Tonarue nepuoanuHoctT. Tabmuia xumuueckux snementoB .M. MenneneeBa kak
rpaduueckoe BbIpaKeHUE MEPUOANIECKOro 3akoHa. CTpyKTypa TaOauilbl (IEPUOIBI,
rpynimsl, noarpynnsl). Ileppuogudeckas cucreMa 3J€MEHTOB B CBETE COBPEMEHHOM
Teopun CTpoeHHuss aroma. CBs3b MEXAy TOJOXKCHHEM »JJeMeHTa B TaOmuIe W
AJIEKTPOHHON KOH(PUTypaliel ero aToMoB.

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

@opMBI U CBOMCTBAa COECOUHEHHN 3JIEMEHTOB. OKCHUABI, OCHOBAHHS KHCIIOTHI,
conu. [Iporao3 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: Ilepuoandeckas cucTeMa XUMHUYECKUX 0,5 gaca
anemeHToB Jl. 1. MeHnpaeneeBa

Tema 2.3. Xumnueckas cBs3b (4 yaca)

[lonatne xmMudeckord CBsI3U. (OCHOBHBIE XAPAKTEPUCTUKHU CBSA3U
(oHeprust u anmHa). OCHOBHBIE THUIBI XMMHYECKOW CBSI3M: MOHHAsA, KOBAJICHTHAas,
MeTtauinyeckas. CBOMCTBa MOHHOM CBSI3HM (HEHANPABIEHHOCTh U HEHACBIIIEHHOCTD).
Mexanu3M 00pa30BaHUsl HOHHOW CBSI3U.
KBaHTOBO-MeXaHNYECKas UHTEPIPETALNS MeXaHU3Ma oOpa3oBaHUs
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
(HachIIaEMOCTh, HAIPABIEHHOCTh, MOJIAPHOCTh). O- U TI- cBs3u. KpaTHble CBS3H.
I'eomerpuueckas ¢dopma Mosekyn. ['mbpunuzarust opourtaneir (sp-, sz-, Sps-).
JIA10JIbHBIE MOMEHTBI CBA3EU U MOJIEKYI.
OCHOBHBIE TIOJIOKEHHUSI METOJla  MOJICKYJApHbIX  opburtaneit  (MO).
CeszpiBarome u paspoeixisiromne MO. KpaTHOCTh CBSI3M € TOYKH 3pEHHSI METOJA

MO. DHepreTudyeckue 1uarpaMmal.



Meramyeckass CBsi3b. MOJIEKYJISIPHOE U HEMOJEKYJISIPHOE CTPOEHHUE
BEIIECTB. 30HHAs TEOpPUS CTPOEHUS  TBEPAbIX Tel. MeXMOJIEKYyISIpHbIE
B3aUMOJICUCTBUs. Tumbl  B3auMoAcUCTBUU. llpupoma  BOAOPOIHOM  CBSI3M.
Kpucrannuueckass pemerka u ee Tunbl. WaeanbHble W peajbHbIC KPHUCTAILIBI.
3aBUCUMOCTh (PU3UUECKUX CBOMCTB OT BHa XUMUUYECKOM CBSI3M MEXKIy YaCTHUIIAMH B

KpUCTaJIJIax.

Moayasb 3. O0uue 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKHUX MPOIECCOB
(10 gacog)
Tema 3.1. OcHOBBI XHMHUYECKOii TepMoguHaMuku (5 gacoB)

[IpeaMeT XUMHUYECKOHM TEpMOAMHAMHUKH. BHYTpEeHHSs 3Heprus, TEIUIOTa,
pabota. IlepBoe Hayasio TepMOAMHAMUKHU. DHTANIbIUA. 3aKoH ['ecca u cieacTBUEe U3
Hero. TepMOOMHaMHUYECKHE pacyeThl. OK30- W OHAOTEPMUYECKHE PEAKIHH.
Outponus. CBoOoHas 3Heprust ' nb0ca, e€ n3MeHeHue — ABMKYIIAsl CUJIa 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 CUCTEMBbI. CKOPOCTh TOMOTEHHBIX PEaKIUU.
@DakKkTOpPHhI, BIUSIOINIME HA CKOPOCTh PEAKIIMU. 3aBUCHUMOCTH CKOPOCTH PEAKIHUHU OT
KOHIICHTPALIMU PEarupyrolIuX BEHIECTB. 3aKOH JIEMCTBYIOIIMX MAacc, KHHETHYECKUE
ypaBHeHus. KoHcTanTa CKOpOCTH peakiuu. YacTHbIE MOPANKUA IO PEarupyrommum
BEIllECTBAM W OOIIMI TOPSIAOK peakluu. 3aBUCUMOCTb CKOPOCTH TOMOTE€HHBIX
peakiuit ot Temrneparypsl. [IpaBuwio Bant-I'odda. DHeprus aktuanuu. Y paBHEHHE
Appenuyca.

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

PaBHOBCCHA. XUMHYECKHE PaBHOBCCHA B ICTCPOTCHHBIX CUCTCMaAX.

Buowt yueonwvix 3anamuii:

JlaGoparopHas pabota: XuUMHUYECKass KHHETUKA U paBHOBECHE 1 gac
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Monayan 4. PactBopsl (16 yacos)
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  BBIpAXKEHUSI COJACpP)KAHHUS PACTBOPEHHOTO BEIIECTBA B PacTBOpE.
Monbnas nonsi. MonsipHast KOHIIEHTpaLUSL.

Buowl yueonwix 3anamuii:

Jlekuus: OO6mwme cBoiicTBa pacTBOPOB 0,5 gaca

Tema 4.2. PacTBOpPBI JIEKTPOJIUTOB (8 4acoB)

Knaccudukanus pacTBOpoB MO XapakKTepy B3aUMOJICHCTBUS PACTBOPEHHOTO
BEILIECTBA U PACTBOPUTENS. DJIEKTpoJUuTHUECKas Auccolmanus. CUiibHbIe U clla0ble
anekTposnThl. CTENeHb W KOHCTaHTa Jauccolranuu. PaBHOBecwsi B pacTBOpax
cnaObIX AJEKTPOIUTOB. OCOOECHHOCTH DSJICKTPOJUTHUUYECKON TUCCOIMAIIMM  BOJIBI.
HNonHoe npowusBeieHne, BOAOPOAHBIN TMOKa3areiab. [IoOHATHE O KUCIOTHO-OCHOBHBIX
WHIMKAaTOpax. VOHHO-MOJIEKY/IsipHble  ypaBHeHudA. IIpaBuna  cocTaBiICHUS.
Hamnpapnenue npoTekaHusi peakiiuii HOHHOro oOMeHa.

Buowt yueonwvix 3anamuii:

JlaboparopHas pabota:  PacTBOpPBI 3JIEKTPOIUTOB 1 gac

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

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

Buowt yueonwvix 3anamui:

Jlexums: OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIC PEAKIIMHT 0,5 gaca

Tema 5.2. IIporHo3upoBaHue OKHCJIUTEILHO-BOCCTAHOBUTEIbLHBIX CBOHCTB
BelecTBa (8 4acoB)
CBsi3b MEXY OKUCITUTENbHBIMHA (BOCCTAHOBUTEIBLHBIMHI) CBOMCTBAMH BEILIECTB
U CTENEHSMH OKHUCJIEHUS aTOMOB. ATOM B BBICHIEH, HU3LIEH M IPOMEXKYTOYHOMN
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CTEIICHW OKHUCJICHMSA. THIWYHBIC OKHCIMTEIHM M BOCCTAaHOBHUTENIH. OKHCIUTEIBHO-
BOCCTaHOBHUTCIIbHAsA I[BOfICTBCHHOCTL.

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 METO1a AIEKTPOHHOTO OanaHca. PaccTaHOBKa CTEXHOMETPUICCKUX
KOXPQPUIIMEHTOB B CXEME peakiuu. BbIBOJI  ypaBHEHUS  OKHCIUTEIHHO-
BOCCTaHOBUTEBHON peakiuu. [locienoBaTebHOCTh pacCTAaHOBKU KOA(PQPHUIIMECHTOB
METOJ/IOM AJIEKTPOHHOTO OanaHca.

Buowt yueonwvix 3anamuii:

JlaGoparopHas pa6ota:  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakuun (0,5 yaca

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

Paznuynas npupoaa 371eKTpONpOBOJHOCTH BeHlecTB. IIpoBOIHUKH TIEPBOTO U
BTOPOTO poja. OJEKTPOHHAs W HOHHAs (PJIEKTPOJUTHYECKAs])) MPOBOJIUMOCTb.
DNEeKTPOXMMHUYECKHE W HOHHO-METAUIMYECKHE DJIEKTPOIbl. [ 'ambBaHUYECKHE
AJIEMEHTHI U aKKyMYJISITOpbl. KOHIIEHTpAIIMOHHBIC TajIbBAHUYECKHUE DJIEMEHTHI.

Buowt yueonwvix 3anamuii:

Jlexkuus: OCHOBBI NEKTPOXUMUU 0,5 gaca

Tema 6.2. DiekTpoXuMHYecKasi KOPPO3UA MeTAJLIOB (8 4acoB)

Koppo3us u ee Buapl. Knaccudukaiuss KOppo3ud METaUIOB MO MEXaHU3MY
NPOTEKaHUS KOPPO3MOHHBIX MPOLECCOB. XHUMHUYECKAs M AJIEKTPOXUMHUYECKAS
KOppo3us. DNEKTPOKOppo3usl. KOHTaKkTHas KOppO3Hs METAILIOB.

AHOAHBIE W KaTOAHBIE TPOLECCHl MPU IIIEKTPOXUMHUYECKON KOpPPO3UHU.
3aBUCUMOCTb CKOPOCTM KOPpPO3WHM OT IPUPOABl METAUIOB U  XapakTepa
KOPPO3UOHHOU CPEbI.

[IpuHUIMIIMATbHBIE METOBI 3AIMTHI METAIIOB OT KOPPO3UHU.

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.

DNEeKTPOAU3 PacIUIaBOB. DJEKTPOJIM3 BOJHBIX pPacTBOPOB. YUacTHE BOJBI B
AJIEKTPOJIHBIX Ipoueccax. Peakuuy, NpoTEKarolMe HAa HHEPTHBIX U AKTUBHBIX
AJIEKTPOJIaX MPH IEKTPOTIN3E pacTBOPOB. 3akoHbl Dapanes.

DNEKTPOIUTUYECKOE TMONyYeHHe U paduHuUpoBaHHE MeTauioB. OCHOBBI
raJIbBAHUYECKUX METO/I0B HAHECEHUSI METAJNTNIECKUX MOKPBITUH.

Buowt yueonwvix 3anamuii:

JlabopaTtopHas pabota:  DIeKTpoH3 0,5 yaca

Moayasb 7. O01mme cBOCTBA METAJII0OB U HeMeTaJLJI0B (16 JacoB)
Tema 7.1. O01ue cBOMCTBA METAJJIOB (8 YacoB)

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

PuU3MYECKHUE CBOMCTBA METAIOB. KpUCTAINIOXUMUST METAIIOB. XUMHUUYECKUE
CBOMCTBA  MeTaJUIOB. MeTamiapl KaK  BOCCTAHOBUTEIHW. MeTaibl  Kak
KOMILIEKCOOoOpa3oBaTeau. Peakiuu MeTauioB ¢ IMPOCTHIMH BelllecTBaMH. Peakiuu
METaJUIOB C BOJOM, BOJHBIMM pPACTBOPAMM IIEJIOYE€H M KHUCJIOTaMH. Peakuus
METAJIJIOB C BOJHBIMU PacTBOpaMu COJICH.

Merannuyeckue crijiaBbl. TUnbl OMHAPHBIX COSTMHEHHMN MeTaiioB. KuciaorHo-

OCHOBHBIE CBOMCTBA OKCHUIOB U THUIPOKCUAOB METAUIOB. MeTamnel 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 cBoicTBa. OKHCIUTENbHAs aKTUBHOCTh HEMETAJIOB.
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 COZIEP KaHUs
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 MPETyCMOTPEHA
5.3. IlepeyeHb MeTOAMYECKUX PEKOMEHAAUIT
Ne
HaumenoBanue
1/
1 Meroanyeckue peKOMEHIAIMH 110 BBITIOJIHCHHIO JJa00paTOPHBIX 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 BHEITHEM YPOBHE 3JICKTPOHHYIO

KOH(UTypanu?

KakoBa MakcumanbpHasi eMKOCTh TTOYPOBHS?

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

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

6. Kakas anextpoHHO-Tpaduyeckast popMyiia COOTBETCTBYET npaBmwiy [ 'yHma?

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

8. Kaxkas anekTpoHHO-Tpadudeckas GopMysia COOTBETCTBYET 3HAUCHHIO

w

CIIMHOBOM BAJICHTHOCTH, PABHOM. ....... ?
9. CKOJIbKO BaJICHTHBIX 3JICKTPOHOB Y aTOMa, 3JIEKTPOHHAS (hOpMyIia KOTOPOTO
UMEET BUL........ ?

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

11.KakoBa a5ekTpoHHas hopmysa atoma?

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

13.ATOMBI KaKOTO AJIEMEHTA... (HOMep) Teproja UMEIOT... S (p WK d) 2IeKTPOHOB
Ha .....(HOMep) ypoBHE?

14.B kakux nepuoje, TpyIie U MOATPYIINEe HAXOAUTCS SJIEMEHT, JICKTPOHHAS
dbopmysa KOTOPOTO UMEEET BUTI.............7

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

16.Kakoii u3 2J1eMEeHTOB HMEET HauOOJIBIIYI0 (HAMMEHBIITYIO) SHEPTHIO
MOHU3AIMU? SHEPTHUIO CPOACTBA K JJIEKTPOHY ? 3JIEKTPOOTPHULIATEIBHOCTh?

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

18.Kakoe n3 0CHOBaHMIA SBISICTCS HanbojIee (HAMMEHEE) CUITbHBIM?

19.V kakoro u3 3eMeHTOB Hanbojee (HauMeHee) BEIPaKEHBI METAIITHUECKHE
(HeMeTamIM4eckue) cpoiicTra?

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

21.C xakuM 3JIEMEHTOM... (Ha3BaHUE AJIEMEHTa) 00pa3yeT HanboJiee (HauMeHee)
MOJIIPHYIO XUMUYECKYIO CBSI3b?

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

23.B xakoii U3 MOJIEKYJI UMeeTCsl OpANHapHast (IBOMHAs, TpOWHAs) KOBAJIGHTHAs
CBSI3b?

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

26.Yemy paBeH TeMIiepaTypHbIi KO3(GGUIHUEHT peakliuu, €CIu MNPy MOHKEHUH
(TOBBILIIEHUH ) TEMIIEPATYPHI HA ...... €€ CKOPOCTh YMEHBIIINIIACh
(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 MOJEKYJSIpHYIO (POpMY JIJIsi KpaTKOTO HOHHOTO YPAaBHCHHSI.

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

peakiun). YKaxute KodOPUIIMEHTHI IPU OKUCIIUTENIC U BOCCTAHOBUTEIIE.

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

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

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

35.11pu A5meKTpoaN3€e BOJHOTO pacTBOpa KaKOW COJTH HA DJICKTPOIaX BBIICIISIOTCS:
...(yKa3aHbl IPOAYKTHI SJEKTPOIU3a)?

36.Kaxko#i MeTamur MOXKHO HCITOJIh30BaTh B KA4E€CTBE MPOTEKTOPA (MIH aHOTHOTO
MOKPBITHUS, WM KATOJTHOTO MOKPBITHS) JIJIsl 3allIUThl METAJJIA ... OT KOPPO3UHU B
..... cpene?

37.Kaxkast yactuiia siBiseTcs MpoayKTOM aHOJIHOTO (MJIM KaTOJIHOTO) TIpoliecca
IPU KOPPO3UU METAJIIOB ... U ... B ... cpene?

6. ®OH/I OHEHOYHBLIX CPEACTB JIAA NIPOBEJIEHUA
MMPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIIUXCH IO
JUCHUTIJIMHE
@DOHJT OLICHOYHBIX CPEACTB MJisi MPOBEACHHS MPOMEKYTOYHOW arTecTaluu
oOydJarommxcs MO JUCUUIUIMHE MO pelieHuto kapeapsl o(QopMIIEH OTAEIbHBIM
NPUWIOKEHUEM K paboyeil mporpaMme.

7. MEPEYEHb OCHOBHOM 1 JTONMOJHUTEJBLHONU YUEEHOM

JUTEPATYPBI, HEOBXO/IJUMOM J1JIs1 OCBOEHUS JUCIHIUTTJIMHBI
OcHoBHas JuTEparypa:
1. Yukun E.B. Xumus [Dnextponnsiii pecypc]: yuebnoe nocodbue/ Yukun E.B.—
DNEeKTpOH. TeKCTOBbIE AaHHble.— ToMck: TOMCKHMIl roCy1TapCTBEHHBI YHUBEPCHUTET
CUCTEM YTMPABJICHUS U paguodeKTpoHuku, b Konrent, 2012.— 170 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/13873.html.
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2. CgmaroBckas JL.b. CoBpeMeHHas xumus [DIEKTPOHHBIA pecypc]: ydeOHOe
nocobue/ CpatoBckass 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 [DaexkTpoHHbIi pecypc]: yudeOHoe mnocoOue/
KoBanpuykoBa O.B., EropoBa O.A.— OIEKTpOH. TEKCTOBbIE JaHHble.— M.:
Poccuiickuii yHuBepcuteT ApyxkObl HapomoB, 2011.— 156 ¢.— 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.— OmektpoH.
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 [DJIEKTPOHHBIA pecypc|: METOIMYECKUE
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. U30OpaHHble TNaBbl Kypca XUMHH [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: MIBaHOBCKUI
rOCyJTapCTBEHHBIN apXUTEKTYpPHO-CTPOUTENBbHBIN yHUBepcurer, ObC ACB, 2007.—
36 c.— Pexxum poctyma: http://www.iprbookshop.ru/17759.html.

IIporpammHoe obecniedeHue
1. IITIIT MS Office 2016

2. TexkcroBblii pegaktop biiokHOT
3. Bpaysepsi IE, Google Chrome, Mozilla Firefox
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8. IEPEYEHB PECYPCOB HH®OPMALIMOHHO —
TEJEKOMMYHUKALIMOHHOM CETHA "UHTEPHET", HEOBXOJIUMBIX
JUISI OCBOEHM ST TUCIHATIIMHBI

1.2OnexkrponHas uHbopmalonHo-oOpa3zoBarensHas cpega AHO BO "C3TVY"
(OUOC C3TY) [DaekTponuslii pecypc]. - Pesxxum goctyma: http://edu.nwotu.ru/

2.0nexktponHas Oubmmoreka AHO BO "C3TVY" [OnekTtpoHHBIM pecypc]. -
Pesxxum noctyna: http://lib.nwotu.ru:8087/jirbis2/

3.0nexkTponHo-6ubanoreunas cucrema IPRbooks [DmexTponHsrii pecypc]. -
Pesxxum noctyna: http://www.iprbookshop.ru/

4 ndopmanmonnas cucrtema "EnmHoe OKHO gocTynma K 00pa3oBaTeIbHBIM
pecypcam" [DnekTpoHHBIN pecypce]. - Pexxum moctyma: http://window.edu.ru/

5.MudopmanmonHas cuctemMsl JOCTyNa K 3JEKTPOHHBIM KaTajioram OUOIMOTEK
chepor obOpazoBanusa u Hayku (MC DKBCOH) [DnektpoHHblii pecypc]. - Pexum
nocryma: hitp://www.vlibrary.ru/

9. METOANYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCHUITJINHBI

[IpenonaBanne  AUCHUIUIMHBI  TPEAYyCMAaTPUBAET  CleAyommue  (OpMbI
OpraHu3aluyd y4eOHOTO MpOIecca: JICKIIUHU, MPAKTUUECKUE 3aHATHUs, J1a00paTopHbIe
3aHATHS, KOHTPOJIbHYIO paboTy, CaMOCTOATENbHYIO pa0OTy CTyA€HTa, KOHCYJIbTAllUH.

9.1. Ilpu m3ydyennu TeM U3 Moxynei 1-7 cTymeHTaM HEOOXOTUMO TMOBTOPUTH
JICKIIMOHHBIN y4eOHBIN MaTepuai, U3yIUTh PEKOMEHIOBAHHYIO JIUTEPATYPy, a TAKKe
y4eOHBIN MaTepHall, HAaXOAIIUICS B YKa3aHHBIX MH(GOPMAIIMOHHBIX peCypcax.

Ha 3aBepmiaronieM sTame HW3yYyeHHs KaXJAOro MOAYJsS HeoOXOoauMo,
BOCIIOJIB30BABIIUCh ~ NPEAJIOKEHHBIMA ~ BOMPOCAMHM IS  CAMOKOHTPOJISI |
TPEHUPOBOYHBIMH TECTAMH, PAa3MENICHHBIMH B JJCKTPOHHOW HWH(POPMAIMOHHOM
obpazoBatenpHolt cpene (OMOC), mnpoBepuTh KadecTBO YCBOCHUS Y4eOHOIO
Marepuana.

B ciyuae 3aTpyaHeHus B OTBETaxX Ha MOCTaBJICHHBIE BOMPOCH PEKOMEHYETCS
MOBTOPUTH YUEOHBIN MaTepHall.

9.2. Tlocne n3ydeHus: KaKI0T0 MOIYJISI TUCIMIUIMHBI HEOOX0IUMO OTBETUTH Ha
BOIPOCHI KOHTPOJIBHOTO TECTA MO JAHHOMY MOJYJIIO C IEJIbIO OIIEHUBAHUS 3HAHUHN U
MOJIy4eHUs OAJIIOB.

9.3. Ilpu m3yuenun Moxynst 2 «CTpoeHHE aToMa M CBOMCTBA AJIEMEHTOBY
BBITIOJIHATH 3a/laHus 1-5 KOHTPOJBHON pabOTHI, PYKOBOACTBYSICh METOIUYCCKUMU
PEKOMEHAIMSMHU TI0 €€ BBITIOJIHEHHUIO.

[Tpu usydyenun momyns 4 «PacTBOpB» BBIMOJHUTHL 3aJlaHue 6 KOHTPOJBHOMN
paboThI, pYKOBOACTBYSICh METOIMYSCKIUMH PEKOMEH IAIUSIMH 110 €€ BBITIOJTHEHUTO.

[Ipu wm3yuenun moxynsi S5 «OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUM)
BBITIOJIHUTh 33J]aHUE 7 KOHTPOJIbHOW pabOThl, PYKOBOJCTBYSCh METOIUYECKUMU
PEKOMEHIAITUSIMH TI0 €€ BBIMIOJTHEHUIO.

[Ipu wsydyennn wmoayns 6 «ONEKTPOAHBIE TOTEHIUATIBI W AJIEKTPOIU3)
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BBITIOJHUTh 3a/IaHUsI 7 ¥ 8 KOHTPOJIBHOH pabOThI, pyKOBOJICTBYSICh METOIMUCCKHMU
PEKOMEH/TALMSMU TIO €€ BHITIOJTHEHHIO

9.4. Tlo 3aBepuIeHHI0 M3YYCHHS YUCOHON MUCIUTUIMHBI B CEMECTPE CTYISHT
00s13aH MPOUTH TPOMEKYTOUHYIO aTTeCTaluio. BUJ MpOMEKyTOYHOW aTTeCTallun
ompenaensieTcss pabounM ydeOHBIM TiaHoM. DopMa MPOBENCHUS MPOMEKYTOUYHOU
aTTecTalluu — KOMIIBIOTEPHOE TECTUPOBaHUE C UCIIOJIb30BaHUEM
aBTOMATHU3WPOBAHHOW CUCTEMBI TECTUPOBaHMsI 3HaHMM cTyneHToB B DOC.

9.5. K mpoMexyTOYHOM aTTeCTaIluy JIOIYyCKAIOTCS CTYACHTHI, BHITTOJHUBIITUC
TpeOoBaHUs paboyero yd4eOHOTO MIlaHa.

9.6. Oco0eHHOCTH 0CBOECHHS JUCIMILJIMHBI JJIS1 HHBAJIW/I0B U JIUI C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 310POBbS

OO0yuenne 00yJaronuXxcsi C OrpaHMYECHHBIMU BO3MOKHOCTSIMH 37I0POBBS TIPU
HEOO0XOJMMOCTH, TI0 JIMYHOMY 3asBJICHUIO, OCYIIISCTBIISACTCS Ha OCHOBE
aIalITHPOBAHHOM paboYel MporpaMMbl C HCIIOJIB30BAHUEM CIEITHAIBHBIX METOIOB
OOy4YeHUs ¥ TUJAKTUICCKIX MaTepHUajIoB, COCTABICHHBIX C YI€TOM 0COOCHHOCTEH
NICUXO(U3UUECKOTO Pa3BUTHSI, MHANBUIYATbHBIX BO3MOXHOCTEH M COCTOSIHUS
3JI0POBbsI TAKWUX O0y4aromuxcs (00y4Jaromnierocs).

10. TEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT' UM,
HNCHOJB3YEMBIX ITPU OCYIECTBJIEHUU OBPA3OBATEJIBHOI'O
MMPOLECCA IO JUCHUITJINHE

[Ipu  ocymecTBiaeHnn  00pa30BaTEIBLHOTO  MpoIlecca MO  JUCIHILIAHE

UCTIONB3YIOTCS ClIeAyIommre HHOPMAITMOHHBIE TEXHOJIOTHH:

1. Internet — rexnosoruu:

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

FTP (anmrn. File Transfer Protocol — mnpotokon mnepemauu ¢aiinoB) —
TEXHOJIOTUS Tepejaun 1Mo ceTu (aiaoB MPOU3BOILHOTO hopMaTa;

IRC (anrn. Internet Relay Chat — moouepenHslii pa3roBop B CETH, 4aT) —
TEXHOJIOTUS BEJCHUSI TEPErOBOPOB B PEATbHOM MacliTabe BpPEMEHH, HaroIiast
BO3MOKHOCTh Pa3roBapuBaTh C JPYTUMU JIOABMHU MO CETH B PEXKUME MPSIMOIO
JIMasora;

ICQ (anrn. I seek you — s unry Tebsi, MOXHO 3amucaTh TpeMs yKa3aHHBIMH
OykBaMH) — TEXHOJIOTHS BEJCHHS TIEPETOBOPOB OJWH Ha OAWH B CHHXPOHHOM
peXUME.

2. JlucranmumonHoe oOydenue ¢ wucnois3oBanuem OJWNOC Ha mnatdopme
Moodle.

3. TexHomorus MyIbTUMENA B PEKUME JTUAIIOTA.

4, TexHomorusi HEKOHTAKTHOTO HWH(POPMAIMOHHOTO  B3aUMOJICUCTBUS
(BUpTyasbHBbIC KAOMHETHI, JTAOOPATOPHH).

5. TumepTekcTtoBas TEXHOJOTUS (DJIEKTPOHHBICE YUYEOHWUKH, CIPABOYHUKH,
CJIOBApH, YHITUKJIOTICIUN) U T.1I.

11. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3HbI,

HEOBEXOIUMOM AJ151 OCYIECTBJIEHUS OBPA3OBATEJBHOI'O
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MMPOIIECCA IO YYEFHOM JUCIUILINHE

1. bubanoreka.

2. CnpaBouHo-mpaBoBas cucremMa KoncynpranT Ilnroc.

3. DnexTpoHHas HHGOPMAITMOHHO-00pa3oBaTeIbHas Cpe/la YHUBEPCHUTETA.
4. JlokanpHas CETh C BBIXOA0M B MIHTEpHET.

12. BAJUIbHO-PEUTUHI'OBASI CHCTEMA OLIEHKHA 3HAHUH

cDO]:’)MI/IpOBaHI/IG OOCHKH TCKYIICTO KOHTPOJIA YCIICBACMOCTHU U HpOMGX(YTOqHOﬁ
arTeCTallu I10 UTOraM OCBOCHUA AUCHUINIMHBI OCYIONCCTBILACTCA C MCIIOJIB30BAHHCM
OaJIbHO-PEUTHHTOBOM OIIEHKH paOOThI CTY/ICHTA.
Buj yueOHOii padoThl, 32 KOTOPYIO CTABATCS 0AJLIbI Baibl

Yyactue B online 3aHATHSAX, MPOCMOTP BHUJICO JICKITUI 0-5

KonTposbhblii TECT K MOAYIIO 1

KOHTpOJIbHBIN TECT K MOAYIIIO 2

KoHnTponbHbli TECT K MOAYIIIO 3

KoHnTponbHbIi TECT K MOAYIIIO 4

KOHTpoJIbHBIN TECT K MOAYIIO 5

KoHTpobHBIN TECT K MOAYIIO 6

KoHTpoIIbHBIN TECT K MOAYIIO 7

JlaGopaTtopnast pabora 1

JlaGopartopnast pabota 2

JlaGopaTtopHas pabora 3

O OO0 0 OO0 o
|
WWWwwhswwow b ow

JlaGopaTopHnas pabora 4

KoHTtposbHas padota 0-30
HTOoroBBIN KOHTPOJIBHBIN TECT 0-30
BCET'O 0-100
BOHYCBI (6ab1, KOTOpbIE MOTYT OBITh 100aBIeHbI 10 100) Baausl
- 32 aKTHBHOCTH 0-10
- 32 y4acTue B onuMnuaae (B 3aBUCHMOCTH OT 3aHSTOTO MECTa) 0-50
- 3a yuactue B HUPC (B 3aBucUMOCTH OT paboThI) 0-50
- 32 oopMJICHHE 3asIBOK Ha Mosie3Hble MeTo bl (paumpennoxenus) | 0 - 50
banabHas nmikaJa oneHKHu
Onenka (3K3aMeH) baaibl
OTJINYHO 86 — 100
XOpOIIO 69 — 85
YIOBJICTBOPUTEIIHHO 51 - 68
HEYJIOBJIETBOPUTEIHLHO meHee 51
OueHka o KOHTPOJILHOM padoTe
Ouenka KonuuecTtBo 6ansos
OTJINYHO 27 -30
XOPOMIO 23 - 26
YIOBJIETBOPUTENHHO 18 - 22
HEYJOBJIETBOPUTEIBHO MeHee 18
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IIpunoxenue

K pabouei mporpamme

JUCLUIIIHHBL « X UMUS»

JUISl HalIpaBJICHHS TIOATOTOBKHU

13.03.02. — DnexTposHepreTHKa 1 AIEKTPOTEXHUKA

®OH/I
OLIEHOYHBIX CPEJICTB

1. Tlepeuyenn ¢popMHpPyeMBbIX KOMIIETECHIIUMH

Oowenpogpeccuonanvnuvie(OIIK)

Koo komnemenyuu Haumenoeanue u (unu) onucanue KomnemeHyuu

OIIK-2 CriocobHOCTh PUMEHSTh COOTBETCTBYIOIINN (PU3NKO-MAaTEMATUIECKUNA
ammapar, MeTOJIbl aHAJIN3a U MOJICTTMPOBAHMUS, TCOPETHUECKOTO U
IKCIIEPUMEHTAIIBHOTO MCCIICA0BAHUS TIPU PEIICHUH MPO(ECCUOHATLHBIX

3aja4
Ilpogpeccuonanvnuie (I1K)
Koo komnemenyuu Haumenosanue u (unu) onucanue Komnemenyuu
IK-1 CnocoOHOCTh y4acTBOBaTh B MJIAHUPOBAHUH, MIOJATOTOBKE U

BBITTIOJTHCHHH THITIOBBIX SKCIICPHUMCEHTAJIBHBIX I/ICCJ'IeIlOBaHI/Iﬁ o
3aI[aHHOfI MCTOAHMKE

MK-2 Crioco6HOCTh 00pabaThIBaTh PE3yIbTATHI SKCIIEPUMEHTOB

2. IMacmopT ¢oHIA OLIEHOYHBIX CPEICTB

Ne KonTpoaupyemblie MoayJin Kon HaumeHoBanue
n/n (TeMBbI) IMCHHUIIIMHBI KOHTPOJIMPYEMOH | OLIEHOYHOI'0 CPEACTBA
KOMIIeTeHIIUH
(nJIM ee 4acTH)
1 Monynb 1. OCHOBHBIE TOHSTHS OK-1, OIIK-2 Kontponbnsii Tect 1
Y 3aKOHBI XUMUH
2 Mopyns 2. CTpoeHue BeliecTBa OK-1, OIIK-2 Kontponbublii TECT 2
3 Mogyns 3. Obmue OK-1, OIIK-2 Kontponbuslii TecT 3
3aKOHOMEPHOCTH NPOTEKaHUS JlaGopatopHnas pabora 1
XUMUYECKHUX PeaKni
4 Monynsb 4. PactBopsl OK-1, OIIK-2 KonTponbuslii Tect 4
JlaGopatopHas pabota 2
5 Monyns 5. OKUCIUTENBHO- OK-1, OIIK-2 KoHTtponbHsIii TECT 5
BOCCTAaHOBUTEJIbHBIE PEAKIIUN JlaGopaTopHnas pabora 3
6 Monyns 6. OCHOBBI OK-1, OIIK-2 KonTtponbHbIi TECT 6
IIEKTPOXUMHUU JlaGopatopHas pabota 4
7 Monyns 7. O6miue cBoCcTBa OK-1, OIIK-2 Kontponbublii TECT 7
METAJIJIOB ¥ HEMETAJIJIOB
8 Monymu 1-7 OK-1, OIIK-2 KonTponbHas pabora;
WTOroBbIii KOHTPOJIBHBII
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TECT

3. Ilokazareau u KPUTECPUHA OLICHUBAHUA KOMIIeTEeHIIMIi 10 3Tamam (l)OpMHpOBaHI/Iﬂ

[Tokazarenu
Orarbl Kpurepuu onieHMBaHUS PE3yIbTaTOB O0yUCHUS
JOCTHUXXCHUA
OCBOCHHA
3a1aHHOT'O YPOBHHA
KOMIICTCH
OCBOCHHS 1 2 3 4 5
847051 o
KOMIICTCHIINU
3HaTh He 3HaeT 3naet obme | 3Haer 3HaeT oo1rue
(OIIK-2, TIK-1, T1K-2): 3HAaeT | HETBEPIO TIOHSITHS U oOrue TIOHSITHSI U 3aKOHBI
00IIIMe TTOHATHS U oOrme 3aKOHBI MOHATHUS U XMMHUH; KBAHTOBO-
3aKOHbI XHMUH; MOHSTUS U | XHUMUH; 3aKOHBI MEXaHUYECKYIO
KBaHTOBO- 3aKOHBI KBaHTOBO- XUMUH; TEOPHIO CTPOCHUS
MEXaHUYECKYIO TEOPHIO XUMUH MEXaHUYECKy | KBAHTOBO- BEIIIECTBA,;
CTPOCHHUSI BEIIECTBA; 10 TEOPHIO MEXaHUYECK | COBPEMEHHYIO
COBPEMEHHYO CTpOCHHUS VIO TEOPUIO | HHTEPIPETALIHIO
HUHTEPIPETAIHIO BEIIIECTBA,; CTpPOCHUS MEPUOINIECKOTO
MEPUOIUUCCKOTO 3aKOHA COBPEMCHHYIO | BEIIECTBA; 3aKOHA
J.N. Menneneesa; HWHTEpIpeTany | coBpeMeHHY | MeHeneeBa;
MPUHIUITHAATbHBIC 10 10 MPUHIUTHATBHBIC
OCHOBBI MEPUOTUUCCKO | UHTEPIPETa | OCHOBBI
TEPMOJAUHAMUYICCKOTO U ro 3aKOHa LU0 TEPMOJAUHAMHYCCK
KHHETHYECKOTO . MePUOANYEC | OTO U
MO/IXO/I0B K OTUCAHUIO Menesneena KOT0 3aKOHA | KHHETHYECKOTO
3aKOHOMEPHOCTEM npuHuunuans | 1. MOJXOI0B K
MPOTEKAHUS HBIE OCHOBBI MeH/ieneeBa | OMUCAHUIO
XUMHUYECKHUX PEAKIIHIA; TEPMOJMHAMHU | ; 3aKOHOMEPHOCTEN
COJIepIKaHue YECKOTO U MPUHIUIAAT | TPOTEKAHUS
COBPEMCHHOI TCOpHUU KUHETHYCCKOT | BbHBIC XUMUYECKHUX
PacTBOPOB; TCOPHUIO 0 MOJXOM0B K | OCHOBBI PeaKIuii;
OKHUCITUTEIbHO- OTIHUCAHHIO TEPMOJMHAM | COJCPKAHHE
BOCCTAHOBUTEIIBHBIX 3aKOHOMEPHOC | UYECKOTO U COBPEMCHHO
IlepBBIif | mpoueccos; Teit KMHETUYECK | TEOPUH PacTBOPOB;
aTan TEOPETUYCCKHIE OCHOBBI MPOTEKAHUS oro TEOPUIO
U [y TH [IPAKTHYECKOTO XUMHUYECKUX MOJIXOJIOB K | OKHCIIUTEIbHO-
HCIIOJIb30BaHHUS PpeaKIuii; OITUCAHHIO BOCCTaHOBHU-
INEKTPOXUMHUH; O0IIIHE 3aKOHOMEPH | TEJIbHBIX
CBOMCTBA METAJLIOB, ocreii MPOIIECCOB;
HEMETAaJNIOB, OUHAPHBIX MPOTEKAHHsI | TEOPETHYECCKHUE
XUMHUYECKUX XMUMHUYECKHX | OCHOBBI M ITYTH
COEIMHEHUN. peakuuii; NIPAKTUYECKOTO
COJICpXKAHUE | UCIOJIb30BAHUS
COBPEMEHHO | 3JIEKTPOXHUMUH;
i Teopuu oO1me cBoiCcTBa
PacTBOpPOB; METaJUIOB,
TEOPHUIO HEMETaJLIOB,
OKHCIIUTENb | OMHAPHBIX
HO- XUMHUUYECKHX
BOCCTAHOBH- | COCIAMHCHHI
TENbHBIX
MIPOIIECCOB;
TEOPETUIECK
Ue OCHOBBI U
yTH
MPaKTHYECK
oro
HCII0JIb30Ba
HUS
IIEKTPOXHUM
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umn

Ymerhb He Vmeer Vmeer YmMmeer YmMmeer
(OIIK-2, IK-1, TIK-2): yMeeT | XapakTepu3 | XapaKTepH30Ba | XapaKTepH30 | XapaKTepHU30BaTh
XapaKTepU30BaTh 0BaTh Th CTPOCHHE BaTh CTPOCHHUE aToMa
CTpPOEHHUE aToma CTpOEHHE aroMa CTpOeHUue XAMHUYECKOTO
XHMHYECKOTr0 3JIe-MEHTa aToma XHMHYECKOr0 | aToma JJIEMEHTA B paMKax
B paMKax KBaHTOBO- XHMHYECKO | DJIEMEHTA B XUMHYECKOT | KBAaHTOBO-
MEXaHUYECKOH MOJIEIN; ro pamMkax 0 DJICMEHTa B | MEXaHUYECKOM
MIPOTHO3UPOBATh 2JIEMEHTa B | KBAHTOBO- pamKax MOJICIIH;
CBOIICTBa 2JIEMEHTOB, a pamKax MEXaHMUYECKOH | KBAaHTOBO- MPOTHO3UPOBATH
TakxKe (GOpMEI 1 KBaHTOBO- | MOJEIH; MEXaHUYECK | CBOMCTBaA
CBOICTBa COEMHEHUI MexaHudec | pabortaTh ¢ OH MOJICIIH; 3JIEMEHTOB, a
JJIEMEHTOB Ha KOH TabIuIen paboTarts ¢ Takxke (OPMBI U
OCHOBAHHUH MOJIOKEHHUS MOJICTIN; Menneneena, TabIuLER CBOMCTBA
3JIEMEHTA B HO HE HO HE yMEeT Menneneesa | coequHEHUN
MIEPUOTNICCKON CUCTEME ymeer COCTaBJISTh , COCTaBJIATh | DJIEMEHTOB Ha
. 1. Menneneesa; paboratk ¢ | ypaBHEHHUs YpaBHEHHUS OCHOBaHUU
JIaBaTh OIUCAHHE Tabauei XUMUYECKHUX XUMHUYECKHUX | TOJOKEHUS
MIPUPOJIE U XapaAKTEPY MenpneneeB | peakuui peakuuii, Ho | ’JIeMeHTa B
XUMHYECKOM CBS3U a HEBEPHO MEPUOANUECKOM
Me>1<)1y aToOMaMHu U I/IHTepHpeTI/I CUCTEMC
MIPOTHO3UPOBATH pyet Menneneena;
CBOJICTBA BEIIECTB U pe3ynpTaThl | 1aBaTh ONFCAHUEC
MaTepHaJioB Ha TEPMOJIUHAM | IPHPOJE U
OCHOBaHHUH WYECKHX U XapakTepy
COOTHOIIIEHHS COCTAB - KHHETHYECK | XUMHYECKOH CBSI3U
CBOIICTBA; WX PacyeToB. | MEXKIy aTOMaMH H
Bropoii MPOU3BOINUTH HpOEHO3HpOBaTL
TEPMOJIMHAMUYECKHE U CBOICTBa BEILIECTB
orai KHUHETUYECKUE PACUEThI Y MaTepuaJioB Ha
1 UHTEPIIPETUPOBATH OCHOBAHUHU
HOHy‘IeHHbIe COOTHOILICHHU S
pe3yJIbTaThl; COCTaB - CBOICTBA;
COCTaBIIATh YPaBHECHUS TIPOU3BOIUTH
XAMHYCCKHUX PEaKITHHA TEPMOINHAMHIECK
Pa3IMYHBIX THIIOB; e U KUHETUYECKUE
OTIMCBHIBATH TIPOIIECCHI, pacueTsl u
JIEJKAIle B OCHOBE HWHTEPIPETHPOBATH
PabOThI XUMHYECKIX MTOTyYCHHEIC
HUCTOYHHUKOB TOKaA, peSyJ’IBTaTbI;
TaJIbBAHUYECCKOI'O COCTaBJIATH
MIPOU3BO/JICTBA, YpaBHCHHSI
AHTUKOPPO3UOHHOU XUMHUYECKUX
00paboTKH MaTepUasoB. peakuuit
Pa3IMYHBIX THIIOB;
OITMCHIBATH
TIPOIIECCHI,
JIE)KaIlFe B OCHOBE
paboThI
XAMHUYECKUX
HCTOYHUKOB TOKAa,
TaJIbBAHUYCCKOI'O
MIPOM3BO/ICTBA,
AHTUKOPPO3UOHHO
it 00paboTKH
MaTEpHUaJIOB.
Baanern meroxamu | He Bnaneer Bnaneer Bnageer Bnageer
Tperuii (OIIK-2, TK-1, T1K-2): BJIaJIE | HEKOTOPBIM | METOAAMHU METOJJaMH METOJIaMH
CTEXHOMETPUYCCKUX erT u CTEXHOMETPUY | CTEXHOMETDP | CTEXHOMETPHYCCKH
oran pacueTos; METOJaMHU €CKHUX HYECKUX X pacuyeToB;
KBAHTOBOI MEXaHHUKH, CTEXHOMET | PacyeToB; pacueToB; KBaHTOBOI
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TCPMOJANHAMUYCCKOTO U PUYCCKUX KBAHTOBOM KBaHTOBOM MCXaHHKH,
KHMHETHUYCCKOI'O aHaJInu3a pacy€ToB; MCXaHHUKH, HO MECXaHHKH, TEPMOJINHAMHNYICCK
XUMHUYCCKHUX IPOIICCCOB, KBAHTOBOM JOITyCKa€eT TCPMOIMHAM oro u
QJICKTPOHHOT' O OaaHca. MCXaHHUKHU OIINOKH B HYCCKOI'0 N KHHCTHUYCCKOI'O
METOAAax KHHCTHUYCCK aHaJlku3a
TCpMOJUHAMHA Oro a”Hajiu3sa XUMHYCCKUX
YCCKOI'0 U XUMHYCCKUX IpoNIECCCOB;
KHHETHUYCCKOI' IMPONECCOB; 3JICKTPOHHOT'O
0 aHanmu3a HO OarnaHca.
XUMHUYCCKUX JOITyCKacT
MIPOLIECCOB U OmIMOKU B
METOAax METoAax
3JICKTPOHHOT'O QJICKTPOHHOT
Oamanca o Oamanca
4.11Ixaanl oOlleHUBAHUSA
(6amIpHO-pEUTUHTOBASI CHCTEMA)
Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJlJIbI banabl
VYyacTue B online 3aHATHX, IPOCTYIINBAHUE BUJICO JEKIIHA 0-5
KonTtponpHblii TECT K MOayIIO | 0-3
KoHTponbHbIi TECT K MOAYIIO 2 0-4
KoHnTpoabHbIi TECT K MOAYIIO 3 0-3
KonTtpomnbHblil TECT K MO0 4 0-3
KoHTponbHBIi TeCT K MOAYITIO 5 0-3
KonTponbHblii TECT K MOAYIIO 6 0-4
KoHnTponbHbIi TECT K MOAYIIO 7 0-3
JlaGopaTopHas pabora 1 0-3
JlaboparopHas pabora 2 0-3
JlaboparopHas pabora 3 0-3
JIaGoparopHas pabota 4 0-3
KOHTPOJIBHAA PABOTA 0-30
NTOI'OBbIM KOHTPOJIBHBIU TECT 0-30
BCEI'O 0-100
banabHas mkaJjia oueHKu
Ouenka (3Kk3amMeH) Banasl
OTJINYHO 86 — 100
XOpOIIIO 69 — 85
YIOBJICTBOPUTEIIHEHO 51 -68
HEY/I0BJIETBOPUTEIBHO MeHee 51

OneHka 1o KOHTPOJILHOM padoTe

Onenka KomnunuectBo 6a110B

OTJINYHO 27 -30

XOpOUIO 23-26
YIOBJIETBOPUTEIHHO 18 - 22
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HEYJOBJIETBOPUTEIIHHO MeHee 18
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5. TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIE /IJI1 OLleHKH
3HAHMi, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
(GopMupoBaHus KOMIETEHIMA PH U3YYEeHUH Y4eOHOU TMCHUILIMHBI B MPollecce 0CBOEHUS
00pa3oBaTe/IbHON NPOrPaMMbI

5.1.TunoBbie BapUaHTHI 3aJaHUIl KOHTPOJIbHOH PadoThI

3ananue 1. CTpoenune aroma

Ornpenenure CUMBOJI JIEMEHTA ®BTi u HAWJIUTE €r0 aTOMHBIA HOMEP, MACCOBOE YHCIIO, YUCIIO
MIPOTOHOB U YHCIIO HEHTPOHOB.

CocrtaBbTe 3JEKTPOHHBIE U 3JIEKTPOHHO-Tpadudeckue GopMyIbl IIsi aTOMOB B OCHOBHOM
COCTOSIHUH.

3ananue 2. [lepuoagnueckas cucrema jiemenToB .. MenjaeseeBa

Ha ocHOBaHMM TOJOXEHHUS XMMHYECKOTO dJIeMEHTa (MOpAIKOBEI HoMmep 19) B mepuoamueckoi
cucteme /. . MenzeneeBa u ero 3J1eKTpOHHOU (POPMYIIbI COCTaBbTE MPOrHO3 €r0 XUMUYECKUX CBOMCTB,
a TaK)Ke CBOMCTB €ro COeJIMHEHUN, OTBETUB Ha CJICAYIOIINE BOIIPOCHI:

1. B xakux mepuoje, Tpymie U MOATPYIIE paclojaraeTcs JaHHBIA 3JIEMEHT B MEPUOAMYECKON
cucreme /1. 1. Menneneena?

2. YKaxuTe COOTBETCTBHE MEXIY IOJIO)KEHHEM »3JIeMeHTa B mepuoaudeckoi cucreme [l. .
MenpneneeBa U €ro 3JEKTPOHHOU (HOpMYIoM (HOMEPOM BHEUIHEr0 IHEPreTUYECKOro YpPOBHSA, OOLIUM
YHCIIOM BAJICHTHBIX 3JIEKTPOHOB, XapaKTEPOM HX PACIPECTICHHS 10 OPOUTATISIM).

3. K kakoMy 3JIeKTPOHHOMY CEMENCTBY OTHOCUTCS JaHHBII 37€MeHT?

4. OxapakTepu3yHTe BAJICHTHBIE COCTOSHHS aTOMOB JAHHOTO JJIEMEHTAa B OCHOBHOM H
BO30YKICHHBIX COCTOSIHUSX C IMIOMOIIBIO MIEKTPOHHO-TpadudecKkux Gpopmyir.

5. UeMy paBHBI MakCHUMallbHas 1 MUHUMAaJIbHAs CTENEHU OKHUCIEHHUS aTOMOB 3TOro 3yeMeHTa? o.
KakoBbI (hOpMyITBI BRICIIIETO OKCH/IA i COOTBETCTBYIOIIECTO THAPOKCHIA ITOTO dJIeMeHTa?

3aganue 3. Xumuveckas CBSI3b M CTPOEHHE MOJIEKY.I

Omnpenenure TUN XUMHYECKON CBA3M (KOBaJEHTHAs HEMOJSpHas, KOBAJCHTHAs IOJISIpHAs MWIIH
MOHHas) B BenlecTBax Jukucaopoa v I'mapua Gepuiiius.

B ciny4ae KOBaJ€HTHOM MOJSPHONM WIM HMOHHOW CBSI3M YK&)KUTE HANpPABIECHUE CMELICHUS
JJIEKTPOHOB. B ciyuyae KoBajeHTHOM (MOJIIPHOW WJIM HEMOJIIPHOM) CBSI3U IOCTPOMTE 3JIEKTPOHHBIE
cxeMbl MoJekyna (Teopus JIplonca) U onpeaenuTe KpaTHOCTh CBSI3U, MOCTPOMTE CXEMbl MEepEKPbIBAaHUS
3EeKTpOHHBIX opoutaneit (metoq BC) u onpenenute reoMeTpruueckyro GopMmy MOJIEKYJIIbI.

3ananmne 4. XumMu4eckasi TepMOAUHAMHUKA
Breraucnnre BeTHUMHBI AHozgg, Asozgg u AGozgg JUISL peaKiuu
CH3CHO ? CH4y + CO(y
OObBsicHUTE 3HAK W3MEHEHHS JHTAIBIHH W SHTPONUHU. Bo3MOXKHA JIM JaHHAs peakius MpH
CTaHJAPTHBIX YCIOBUAX?

3ananme 5. XuMu4yeckass KHHeTHKA M PaBHOBecHe
Jns peakiuu u3 3ananus 4:
1) cocTaBbTE KHHETUYECKOE YPaBHEHUE;
2) cocTaBbTE BBIpRXCHHE JIJISI KOHCTAHTHI PABHOBECHS;
3) BBIYMCIIUTE, BO CKOJIBKO Pa3 U3MEHUTCS CKOPOCTh PEAKIIMH MPHU 3a1aHHBIX U3MEHEHUSIX:
a) TeMIeparypsl B 3 pasa,
0) obmiero naBneHus (MpU U3MEHEHUU 00beMa CUCTEMBI) B 4 pasa,
B) KOHIIEHTpAIMil peareHToB B 7 pas;
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4) ykaxuTe, Kak HEOOXOJAMMO M3MEHUThH BHEIIHWE MapaMeTphl (TeMriepatrypy, oOliee JaBieHHE,
KOHIIEHTPAIlUU PEareHTOB), YTOOBl CMECTUTH PaBHOBECHE BIPABO.

3ananue 6. PactBopbl. Cioco0bI BhIPakeHHUs COEPKAHUSA BelleCTBA B PacTBope

Nmeercs Bogusiit pactBop HNOs3. Macca pactBopennoro Beuiectsa 149,1 r., o6bem pactBopa 150
MJ1, TJIOTHOCTH pactBopa 1,42 r/em’.

Haittu:

1. Maccy pactBopurenst

2. Maccosyto ao:mio, %.

3. Mounbhyto nomto, %.

4, MonspHYIO KOHIIEHTPAIHIO, MOJIb/JI.

3ananme 7. OKMCIANTEIBLHO-BOCCTAHOBHUTEIbHbIE PeAKIMHU
Jnsg  peakiuu, DpOTEKAOUIEH [0 NPUBEICHHOM CXEME, COCTaBbTE YPAaBHEHUS METOJIOM
3JIEKTpOHHOTO OanaHca. sl KakJIOH peakIuu YKaKHTE, KaKoe BEIIEeCTBO SBIISCTCS OKHUCIUTENIEM, a
KaKO€ — BOCCTAaHOBUTEJIEM U 3a CUET Kakux aromoB. Onpenenute tuisl OBP.

Al + KCIO; + H:SO; — KCI + Al(SOy4); + HO
Ks>SeO; — K>SeO; + K5Se

3ananue 8. DJIeKTPOAHbIE MOTEHIHAJIBI M 3JIeKTPOABUKYIIINE CHIIbI

CocTaBbpTe cXeMy rajabBaHHYECKOIO AJIEMEHTA, HAMMIIUTE 3JIEKTPOHHBIE YPaBHEHUSI SJICKTPOIHBIX
MPOIIECCOB M CYyMMAapHOE ypaBHEHHE COOTBETCTBYIOIICH OKHCIMTEILHO-BOCCTAHOBUTEIHLHON PEAKIIHH.
BoruncnuTe KOHIIEHTpAIUIO pacTBOPA AJIEKTPOIIUTA.

Hcxonubie naHHbIE:

- Merau nepBoro s5ektposa Pb;

- DaexTponuT nepeoro 3ektpoaa PH(NOs),;

- KonuenTpanus snexrponura nepsoro aiekrpona 0,1 Mois/i;

- Metast Broporo snektpoaa Tl;

- DnexTpoauT Broporo aekrpoaa TINOs.

-2J1C 0,18 B.

3ananue 9. Koppo3usi MeTa/110B U cOCOOBI 3AIIIUTHI OT Hee
Kak mporekaeT KOHTAaKTHas KOpPpO3Ws IIMHKAa W KaJAMHs BO BIaxHOM Bo3ayxe? CocTaBbTe
AJICKTPOHHBIC YPaBHEHUS aHOTHOTO W KaTOJHOTO TpoIieccoB. Kakue mpoyKThl Ipr 3TOM 00pa3yroTcs?

3aganue 10. DiexkTposus

Kak Oyzner npoucxoauTs 31€KTPOJIU3 BOJHOTrO pactBopa 3iekrponuta Ko,SO, mpu ucnonib30BaHUN
WHEPTHBIX dJeKkTponoB? [IpuBenuTe ypaBHEHHE AWCCOLMAIMH DIIEKTPOINUTA U TIOSCHUTE BO3MOXKHOCTD
y4acTHs KaXJOro M3 OOpa3yIOIIMXCs HOHOB B JJIEKTPOAHBIX peakiusx. CocTaBbTe 3JIEKTPOHHBIE
yYpaBHEHHS TPOIIECCOB, MPOTEKAIOIINX Ha ANIEKTPoAax. Berauciure mMaccy (A7 TBEPIABIX U KHUJIKHUX ) HITH
00BbeM NpU HOPMAIBHBIX YCIOBHSX (U1 Ta3000pa3HbIX) BELIECTB, 00pa3yoIUXCcs Ha 3JEKTPoAax (eciau
Ha KaToJIe BBIJCISIOTCS JIBa BELIECTBA, PACYET MPOBOIUTE TOJIBKO IS METAJLIA).

JlanHble, HEOOXOIUMBIE [Tl peILICHHS:

— BpeMsI IPOBEICHHSI AJIEKTPOJIN3a T = 2 Jaca,

- cuna Toka =15 A.
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5.2.TunoBoil TeCT MPOMEKYTOYHOI aTTeCTANNH

1. Yemy paBHa MosisipHasi Macca xjopoBogopoaa (HCI)?
a. 73 r/moub.
b.73 kr.
c.44.8 m.
d.36,5 r/mounb.
2. B kakux equHUIIAX U3MEPSIETCS] OTHOCUTEIbHASI aTOMHAas Macca?
a. B rpaMMax.
b. siBnsiercst Ge3pa3zMepHON BETMUUHOIA.
C. B MOJIb.
d. r/mou1b.
3. Kakoit o6beM 3annmarot 16 T 030Ha (O3) Ipr HOPMAITBHBIX YCIOBHUSAX ?
a.22,4 n.
b. 7,47 n.
c. 11,2 .
d.44,8 n.
4. KakoBBI CTEXHOMETPUICCKUE 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 PEAKIIMU 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 (YKCIIA) MIOJTHOCTHIO XapaKTEPU3YIOT SHEPTUIO
AIIEKTpOHA?
a.an
b. n, I
c. ¢,nl
d.el
7. YeMy paBHBI KBAHTOBBIE UKcaa n, £, my sl 3J€KTPOHA, HAXOASAIIEToCs B 5S-COCTOSHUN?
a. 5 1,0.
b.5,0,0.
c.0,0,5.
d. 1,5, 1.
8. CKOJIBKO IPOTOHOB U HEUTPOHOB COEPIKUT 85¢2
a. 21 u 46.
b. 25u21.
c. 21 m2l.
d. 46 m 21
9. B kakux TmepHose W TpPYyNIEe 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 XapaKTepU3yeTCss HAMMEHBIIINM aTOMHBIM PaInycoM?
a.Cl.
b. Br
c. |
d.F

11. B xakoii MoJIeKyJie HMEIOTCS IBOMHBIE KOBAJICHTHBIC CBSA3H?
a. CHy
b N,
c. NHs.
d. H,S

12. Kaxoii TiI XuMHYECKOil ¢Bsi3H B F)?

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

6.MeToanyeckue MaTepuaJbl, ONpeae/siiolue npoueaypbl OLeHNBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3yIOIIMX 3TANbI
(opMupoBanus KoMneTeHIH A

6.1. VITOroBblii KOHTPOJIbHBIM TECT JIOCTYNEH CTYJEHTY TOJIbKO BO BpeMs TECTHPOBAHUS,
COIIACHO PacHUCaHMs 3aHATUI WK B yCTAHOBJIEHHOE JIEKAHATOM BpEMSI.

6.2. CtyneHT uHGOPMHUPYETCs O pe3yJIbTaTax TeKyIleH YCIeBaeMOCTH.

6.3. CrynmeHT moiy4aeT WHPOPMAIMIO O TEKYIICH yCIIeBaeMOCTH, HAYMCICHHH OOHYCHBIX
0aJuI0B U JIOITyCKe K MIPOLelype UTOrOBOIO TECTUPOBaHMs OT mpenoaasareins win B SUOC.
6.4. Ilpon3BouTCS MACHTUDUKAIMS THIHOCTH CTYICHTA.

6.5. CryaeHram, AONYLIEHHBIM K IPOMEXYTOUHOW aTTeCTallud, OTKPBIBAETCS WTOTOBBIM
KOHTPOJIBHBIN TECT.

6.6. TecT 3aKkpbIBacTCs CTYAEHTOM JINYHO I10 3aBEPIICHUN TECTUPOBAHUS WM aBTOMaTHYECKU
10 UCTEYEHUH BPEMEHH TECTUPOBAHUSI.
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