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

1.1. Ilenbto OCBOEHUS JUCHUIUIMHBI «XUMHUS» SBISETCS NPUOOpETEHHE
CTYJI€HTaMU OOIEXMMUYECKUX 3HAHUN M HABBIKOB 10 ONMHUCAHUIO M XapPAKTEPUCTHKE
XUMUYECKUX MPOLECCOB U SIBIICHU.

1.2.MI3yueHue DUCHUIUIMHBI «XUMHSD» CHOCOOCTBYET PELICHUIO CIEAYIOIIHNX

3a/1a4 mpodecCuOHaTBLHON IeATeTbHOCTH:

- U3YYECHHUE OCHOBHBIX MOJIOKECHUN XUMHYECKOW TEOPHH;

- MOJy4eHUE OOIIMX MPEJCTABICHUM O COAEPKAaHUU U METOJaX XUMUYECKON
HayKH, €€ MECTE B COBPEMEHHOI CUCTEME €CTECTBEHHBIX HAYK U MPAKTUYECKOU
3HAYMMOCTH JJI1 COBPEMEHHOT0 OOLIECTBA.

1.3. TIlpoumecc wu3y4yeHHs] IUCHUIUIMHBI HampaBieH Ha (HOpPMHUPOBAHHE
CJEAYIOIINX KOMIIETECHIIH:

Oowexynomypnsie (OK)
Koo
Haumenosanue u (unu) onucanue Komnemenyuu
KomMnemeHnyuu

BJIQJICHUEM KYJIbTYpPOI MBIIUIEHHUS, CIIOCOOHOCTh K 0000IICHHUIO,
aHaJIN3y, BOCHIPHUATUIO WH(GOPMAIMK, TIOCTAHOBKE IIEIH U

OK-1 BBIOOpY TyTeH e€e MOCTHIKEHHWS, YMEHHE JIOTHYECKH BEpHO,
apTyMEHTUPOBAHHO U SICHO CTPOUTHh YCTHYIO M THCHMEHHYIO
peub

Oouenpogheccuonanvnuie (OIIK)

Kon HaumeHoBaHue u (MJIK) ONUCAHME KOMIIETEHIIUU
KOMIIETEHIINH
CHIOCOOHOCTBIO UCIIOJIH30BATh OCHOBHBIC 3aKOHBI
OIIK-2 €CTECTBEHHOHAYYHBIX  JUCIUIUIMH B  MPO(ECCHOHATBLHON

ACATCIIbHOCTH, IIPUMCHATD MCTOAblI MATCMATHYCCKOI'O aHA/IM3a U
MOACIUPOBAHNA, TCOPCTUICCKOI'O 141 OKCIICPUMCHTAJIBHOI'O
HCCICAOBaHUA

1.4. B pe3ynbrare OCBOCHUS JUCITUTUTHHBI 00YYArOITUICS JOJIKEH:
Hmerts npeacrasieHue:

® 0 €IMHOU CUCTEME €CTECTBEHHO-HAYYHbIX 3HAHUN, OCHOBAX COBPEMEHHOIO
€CTECTBO3HAHHUS U €CTECTBEHHO-HAYYHOW KapTUHE MUPA;

® O MPAKTUYECKOM 3HAYUMOCTH TEOPETUUECKHUX Pa3pabOTOK B 001aCTH
XUMHUUYECKUX HAyK, UX HEOOXOAUMOCTH ISl pa3BUTHUSI COBPEMEHHOTO
oO11ecTBa 1 00eCreyeHus: HAYYHOTI'0 U TEXHUYECKOTO MPOrpecca;

® 0 COBPEMEHHOW TEOPUU CTPOCHUU MATEPUH;

® 00 OCHOBHBIX 32aKOHOMEPHOCTSX MPOTEKAHUS XUMHUUECKUX PEAKITHH.



3HaTh:

— 0O011IMe MOHATHUS U 3aKOHBI XUMHH;

— KBaHTOBO-MEXaHHMYECKYIO TEOPHUIO CTPOEHHUS BEUIECTBA;

— COBPEMEHHYIO HHTEPIIPETALMIO Iepuoanyeckoro 3akona /[.11. Menaeneena;

— MPUHIUIUATBHBIE OCHOBBI TEPMOJIMHAMUYECKOTO U KUHETUYECKOTO MOJIX0/I0B
K ONHICAHUIO0 3aKOHOMEPHOCTEN NMPOTEKAHUS XUMUUECKUX PEAKIIN;

— coaep:KaHue COBPEMEHHOM TEOPUHU PACTBOPOB;

— TEOPUI0 OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX MTPOIIECCOB;

— TEOPETUYECKUE OCHOBBI U IMMYTU NMPAKTUYECKOTO UCIOJIH30BAHUS
ANEKTPOXUMUMU;

— 0o011I1e CBOMCTBAa METAJIOB, HEMETAJIIIOB, OMHAPHBIX XUMHUYECKUX
COEeJIMHEHUMH.

YMersb:

— XapakTepu30BaTh CTPOCHHUE aTOMA XMMHUYECKOTO 3JIEMEHTA B paMKax
KBaHTOBO-MEXaHUUECKOM MOJICIH,

— TPOTHO3UPOBATh CBOMCTBA 3JIEMEHTOB, a TakXke (JOPMBbI U CBOMCTBA
COEIMHEHUI 3JIEMEHTOB HAa OCHOBAHUU TOJIOKEHHS JIEMEHTA B
nepuoguueckou cucreme 1. 1. Menneneena;

— JlaBaTh OMMCAHUE MPUPOJIE U XapaAKTEPY XUMHUUYECKOUN CBA3U MEXKIy aTOMaMu U
MIPOTHO3UPOBATh CBOMCTBA BEILIECTB U MAaTEPUATIOB HA OCHOBAHUU
COOTHOIIICHHUS COCTaB - CBOMCTBA;

— MPOU3BOJAUTH TEPMOJIUHAMUYECKUE U KUHETUYECKHUE PACUEThI U
WHTEPIIPETUPOBATH MOTYUYCHHBIE PE3YJIbTATHI;

— COCTaBJISITh YPABHEHUS XUMHYECKUX PEAKIINI PA3IUYHBIX TUIIOB;

— OMHCHIBATh MPOIECCHI, JISKAIINUE B OCHOBE PA0OTHI XUMHUYECKUX UCTOUYHUKOB
TOKa, TAJIbBAHUYECKOTO MPOU3BOJICTBA, AaHTUKOPPO3UOHHON 00pabOTKH
MaTepuasoB.

Baagers MeTomamu:

— CTEXHOMETPUUYECKHUX PACUETOB;

— KBaHTOBOM MEXaHUKU;

— TEPMOJMHAMHUYECKOTO U KHHETUYECKOTO aHalIM3a XUMUYECKHUX MPOLECCOB;

— DBJIEKTPOHHOIO OajaHca.

2.MECTO YYEBHOH JUCIHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHOMN ITPOT'PAMMBI

Jucurmnaa «XUMHUS» OTHOCHTCS K 0a30Bo# yacTu 0j10ka b1.

JuciunHa 6a3upyeTcs Ha IMIKOJIBHOM KypCe XHUMHUH.

OcBoeHne NHUCHMIUIMHBI HEOOXOIWMO Kak MPEAIISCTBYIONMIEE IS H3yUCHHUS
CHEIHAJIBHBIX JTUCITUILUINH (pa3/eiibl, CBI3aHHbBIE C MMPOTHO3UPOBAHUEM U OITMCAaHHUEM
CBOMCTBa BEIIECTB M MaTepHaiOB, CONPOTHUBICHHEM MAaTEpHUAJIOB, KOPPO3ZHMOHHOM
3aIIUTOM, BOJIOMIOATOTOBKOM U JIp.).



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




Tema 5.2 IIporno3upoBanue

16 | O CTHTEIRHO” ) 810,22 05|05 7
BOCCTAaHOBUTEJIBHBIX CBOHCTB
BEIIIECTBA

17 Tema 5.3. MeTo1 371€KTPOHHOTO 8/0.22 05| 75 3an.
Oaytanca 7

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

19 | noreHumanbl. XUMHUUECKHE 4/0,11 | 0,5 3,5 8I[.
WCTOYHUKH TOKA

20 Tema 6.2. DneKTpOXUMHUYECKAS 8/0.22 05 7 3az.
KOppO3HsI METAJUIOB 9

21 Tema 6.3. Dnexrponu3 8/0,22 05| 8 3an.

10

99 Moayas 7. O6mme cBoiicTBa 16/0.44 | 05 | 0.5 15
MeTAJJIOB U HEMETAJLJIOB

93 Tewma 7.1. O6mue cBolicTBa 8022 |05 75
METaJUIOB

24 Tema 7.2. O01ue cBoiicTBa 8/0.22 05 75
HEMETAaJJIOB
Hroro 108/3 4 2 | 4| 98 1 IK3

4. COAEP/KAHUE YUEBHOH JAUCHUITINHBI
Moayab 1. OcHoBHbIE MOHATHS U 3aKOHBI XuMuH (10 yacoB)
Tema 1.1. BBenenue. OcHOBHBIE MOHSTHSA (6 YaCOB)
XuMHUSIT KakK pas3fen €eCTEeCTBO3HAHUA — HaykKa O BEHIeCTBaX M HX

npeBpaiieHusix. MecTo XMMHUM B CHCTEME ecTecTBO3HaHus. llepcrniekTuBHBIC
HaIpaBJICHUS Pa3BUTHSI XUMHUUYECKON HAYKH.

BemectBo, mpeBpamieHue BElIECTBA. ATrpEraTHOe€  COCTOAHME. ATOMHO-
MOJIEKYJIIpHOE Y4eHHE. ATOM, MoJieKysla, (popmylbHas eauHuIa. XUMUYECKUN
ANeMEHT. ATOMHAasT W MOJIEKyJsipHass macchl. lIpocTble W CIOKHBIE BEIIECTBA.
Enununna konnuectna BellecTBa — MoJib. [loctossHHas ABoragpo. MonsipHas macca.

Buowt yueonwvix 3anamuii:

Jlexums: OCHOBHBIE MOHATHS U 3aKOHBI XUMHUU 0,5 gaca

Tema 1.2. CtexuoMeTpuueckue pacuersl (4 yaca)

Xumuyeckue ypaBHeHUs. CTEXHOMETpUUECKUE 3aKOHbI. BBIXOJ MpoAYyKTa peakiuu.
[IpoMbIlLIEHHAs] CTEXUOMETPHUSL.
Buowt yueonwvix 3anamuii:



[Ipaktrueckoe 3ansaTHe: CTEXHOMETPUYECKUE PACUETHI 0,5 yaca

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

JIBe hopmbl cylliecTBOBaHUSI MAaTEPUM: BEIIECTBO U mosie. Mozenu aroma.

MarepuaiibHble YaCTHUILIBI, BXOASIINE B COCTAB aTOMa: JIEKTPOHBI, IPOTOHBI U
HelTpoHbl. Pa3mepsl sapa. [lnoTHoCTh simepHoro BemiecTBa. CyOaTOMHbBIE YACTHUIIBI —
HYKJIOHBI. I30TONBI. ATOMHBIE HOMEpPA U MACCOBBIE YHCIIA.

KBaHTOBO-M€XaHMueckass  MoAenb  aroMa.  KBaHTOBaHHWE  DHEPIUM.
KopmyckynsapHo-BoiaHOBOHM nyanu3Mm. BomHoBas QyHKIHMSA. DIEKTpOHHAsS OpOUTAIIb.
KBaHTOBBIE uHMclia. DHepreTuyeckre ypoBHM U mnoaypoBHHU. [lpunmun Ilaymm.
VYpasuenue llpeaunrepa.

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

DJEKTPOHHBIE U 3JIEKTPOHHO-Tpapuueckue (Gopmysbl aTOMOB.

Buowt yueonwvix 3anamuii:

Jleknus: Ctpoenue atoma 0.5 gac

Tema 2.2. Ilepuoaudeckasi cucteMa xumuueckux 3j1eMeHToB .. MenaesieeBa

(8 gacos)

[Tepuonuueckuit 3axkon [[.U. MenneneeBa. CoBpemeHHas ¢GopMyJIUpOBKa.
[Tonsitue nepuonuynoctu. Tabmuua xumuyeckux 3iemeHToB JI.M. MenneneeBa kak
rpaduyecKoe BhIpAKEHHE MEPUOAUUECKOTO 3aKkoHa. CTpyKTypa TaOauibl (IEpUOIbI,
rpyImnbl, noAarpymmsl). [lepuoauyeckas cucrema 3JIE€MEHTOB B CBETE COBPEMEHHOM
Teopun CTpoeHuss aroma. CBsi3b MEXAy TOJOXKEHHEM »dJeMeHTa B TaOnuie Hu
AJIEKTPOHHOM KOH(UTYypaIuen ero arToMoB.

Makpockonuyeckue U MHUKPOCKOIIMYECKHE  CBOMCTBA  DJIEMEHTOB.
Mertammyeckue W HEMETAIUIMYECKHWE CBOWMCTBA. DHEPrUsi HOHU3ALWH, SHEPrusd
CPOJICTBA K 3JIEKTPOHY. DIEKTPOOTPULIATETLHOCTh. ATOMHBIE MU HOHHBIEC PAJINYCHI.

@opMBI U CBOMCTBA COCAUHEHUN 3JIE€MEHTOB. OKCHUIbI, OCHOBAHUSI KUCIIOTHI,
conu. [IporHo3 KMCIOTHO-OCHOBHBIX M OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOWMCTB
COCIMHEHUI PJIEMEHTOB Ha OCHOBE UX MOJIOKECHUS B TaOIHIIE.

Buowt yueonwvix 3anamuii:

Jlexums: [lepunoanueckas cucteMa XUMHYECKUX 0,5 gaca



sanemenToB [[. 1. Menaeneena
IIpaktuueckoe 3anstue: Ilepuoanyeckas cucTeMa XUMUYECKUAX 0,5 gaca
anemeHToB [l. 1. MeHnpaeneeBa

Tema 2.3. Xumu4eckasi cBsi3b (4 Jyaca)

[TonsiTne xmmuuecko cBA3U. OCHOBHBIE XAPAKTEPUCTUKH CBS3U
(oHepruss um mymHa). OCHOBHBIE THIIBI XMMHYECKOW CBSI3M: MOHHAs, KOBAJIECHTHAas,
MeTtainyeckasi. CBOMCTBa HOHHOW CBSI3M (HEHAINPABICHHOCTh U HEHACHIIIICHHOCTD ).
Mexanu3M 00pa3oBaHUsi MOHHOW CBSI3H.
KBaHTOBO-MEXaHMUECKAS UHTEPIIpETALUS MEXaHHU3Ma oOpa3oBaHuUs
KOBAJICHTHOM CBA3U

Meton BanentHbix cBszed (BC). Mexanusmbl 00pa3oBaHMsI KOBaJIEHTHOM
CBsI3U (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). OOO0OIIECTBICHHE AIEKTPOHHBIX Tap.
IIepekpsiBanne AO. DeKTpOHHBIE CXEMBI MOJIEKYJ. CBOMCTBA KOBAJIEHTHOM CBS3H
(HachIIIaEMOCTh, HAIPABIEHHOCTb, MOJSIPHOCTH). O- U TI- cBs3u. KpaTHble CBS3H.
I'eomerpuueckass popma Monekyn. ['mOpuauzanms opOutaneit (sp-, Sp2-, Sp3-).
JIMNIOJIBHBIE MOMEHTBI CBSI3€M U MOJIEKY.I.

OCHOBHBIE  TMOJOXEHHS METOAA MOJIEKYJSIpHbIX  opOutanedn  (MO).
CeazpiBarommie u paspeixipirome MO. KpaTHOCTB CBSI3M € TOYKH 3pEHHsI METOJA
MO. DHepreTuyeckue 1uarpaMmpl.

Mertannnueckast cBsi3b. MOJIEKYJISIpHOE U HEMOJIEKYJIIPHOE CTPOECHHE
BELIECTB. 3OHHAs TEOpHUsl CTPOEHUS  TBEPAbIX Tel. MEXMOJIEKyIsIpHbIE
B3auMozencTeusa. Tunmbl  B3aumopeuncteuil. Ilpupoma  BomoponHOM — CBS3WL
Kpucrannuueckas pemierka ¥ ee TUMbl. MaeanbHble W peanbHbIE KPHUCTALJIBL
3aBUCUMOCTh (DU3UYECKUX CBOMCTB OT BUA XMMHYECKOM CBSA3U MEXKIY YaCTUIIAMH B

KpHUCTaJIax.

Mopayasb 3. O611ue 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHUX MPOIECCOB
(10 gacon)
Tema 3.1. OcHOBBI XUMHYECKOH TEPMOAUHAMUKH (5 4acoB)

IIpenmer XUMHMUYECKOW TEPMOAMHAMHUKHU. BHYTpEHHss JHEprus, TeEIuiora,
pabota. [lepBoe Havano TepMOAUHAMUKHU. DHTaNbNUSA. 3akoH ['ecca U cieacTBUE U3
Hero. TepMoIMHAMMYECKHE pacdeTbl. OJK30- W OSHIAOTEPMUYECKHE PEAKIIMH.

Outponusi. CBoOoHAs 3HEeprust [ nO0ca, e€ u3MeHeHne — ABMKYIAsl CHUJIa PEAKIIHH.



HampaBineHHOCTh  XMUMHUYECKMX  MOPOLECCOB. TE€PMOAMHAMUYECKUH  KPUTECPUM
PaBHOBECHSI.

Buowt yueonwvix 3anamuil:

Jlexms: OCHOBBI XUMHUYECKOU TEPMOIUHAMUKHI 0.5 gaca

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

['omoreHHble M reTeporeHHble cUcTeMbl. CKOPOCTh TOMOTEHHBIX PEaKIUU.
@akTOophl, BIUAIOIIME HAa CKOPOCTh PEAKLIHH. 3aBUCHUMOCTh CKOPOCTH PEAKIUUA OT
KOHIICHTPAIIUU PEarupyrolux BElIEeCTB. 3aKOH ACHCTBYIOIIMX MacC, KUHETUYECKUE
ypaBHeHHs. KOHCTaHTa CKOpPOCTM peakuuu. YacTHbIE MOPANKHA IO PEarupyrommum
BELIECTBAM W OOIIMU TOPSAJIOK peakiuh. 3aBUCUMOCTh CKOPOCTH TOMOTEHHBIX
peakuuii oT Temriepatypsl. [IpaBuno Bant-T'odda. Dueprus aktuBanuu. Y paBHeHHE
Appenunyca.

CKOpOCTh TE€TEPOreHHOM peakuuu. ['OMOTEHHBIA M TETEPOTCHHBIA KaTAJIN3.
Lemnnbie peakiuu. OOpaTumbie peakinuu. KuHETHUECKUW KpUTEpUl paBHOBECHS.
Hanpasnenne cmemenus paBHoBecuda. [lpununun Jle Illatense. KoucranTa

PpaBHOBCCHAL. XUMHYECKHE PaBHOBCCH:A B ICTCPOIrCHHBIX CUCTECMAX.

Buowt yueonwvix 3anamuii:

JlabopaTtopHast paborta:  XuMHUUYECKas KWHETUKA U PAaBHOBECHE 1 gac

Mopyab 4. PacTtBopsbi (16 yacoB)
Tema 4.1. O61me cBOMCTBA PACTBOPOB (8 4acoB)

OO1ue MoHATUS U TEPMUHOJIOTHSI COBPEMEHHOM TEOopuu pacTBOPOB. PacTBOphI
KAaK JHUCHEPCHBIE cUCTEMBL. DU3NKO-XMMHUYECKAs NpUpoAa pacTBOpoB. [lowaTus
pactBopuMoOcTH. HachllieHHbIE, HEHACBIILIEHHBIE U MIEPECHIILIEHHBIE PACTBOPHI.

CrocoObl BBIpaKEHUS COJAEpPAHUS PACTBOPEHHOI'O BEIIECTBA B PACTBOpE.
MomnbHas nons. MossipHasi KOHIEHTpaLKS.

Buowt yueonwvix 3anamuii:

Jlexuus: OOG1ue cBoWCcTBa PaCTBOPOB 0,5 yaca

Tema 4.2. PacTBOpPBI DJ1EKTPOJIUTOB (8 4acoB)

Krnaccudukanus pacTBOpOB MO XapaKTepy B3aMMOJECUCTBHUS PACTBOPEHHOTO
BELIECTBA U PACTBOPUTENS. DIEKTpOIUTHUECKaAs aucconnanus. CUIbHbIE U Ccila0ble
anekTponuThl. CTENeHb W KOHCTAaHTa JAWCCOMaluu. PaBHOBecHss B pacTBOpax
cl1abbIX 3NIEKTPOJUTOB. OCOOEHHOCTH 3JEKTPOIMTUYECKON HUCCOLMALUU BOBIL.
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HNonHoe mpowusBeaeHre, BOJAOPOAHBIN NOKa3arenb. [IoHATHE O KMCIOTHO-OCHOBHBIX
MHAUKaTopax. MOHHO-MOJIeKysipHble  ypaBHeHusa. IIpaBuna  cocTaBieHUS.
HamnpaBnenue npoTekaHus peakiuii HOHHOro 0OMeHa.
Buowvl yueonwvix 3anamuii:
JlabopaTtopHas pabora:  PacTBopsbI 351€KTpOIUTOB 1 yac

Moayab 5. OkucauTeIbHO-BOCCTAHOBUTEIbHBIE peakuuu (20 yacoB)
Tema 5.1. OcHOBHBIE IOHSITHS M TEPMHHOJIOTHUS (4 Yaca)

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC peaxiuu. Oxucnurenu u
BoccTaHoBUTENU. [Ipoueccsl okuciaeHus M BoccTaHOBieHHs. CTeneHb OKUCIIEHUS.
DNeKTpOHHbIE YPaBHEHUS.

Buowt yueonwvix 3anamuii:

Jlexms: OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINHT 0,5 gaca

Tema 5.2. I[IporHo3upoBaHie OKHCJIUTEILHO-BOCCTAHOBUTEIbLHBIX CBOHCTB
BelecTBa (8 4acoB)
CBsI3b MEX]Ty OKHCIIMTEIHPHBIMU (BOCCTAHOBUTEILHBIMHU) CBOMCTBAMHU BEIIECTB
MU CTENEHSIMU OKUCJICHUS aTOMOB. ATOM B BBICHICH, HU3IIEH M MPOMEKYTOYHOMH
CTEIIEHU OKHUCICHHS. THUNUYHBIE OKUCIUTEIN M BOCCTAHOBUTENU. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHAS JBOMCTBEHHOCT.

Buowt yueonwvix 3anamuii:

[Ipaktrueckoe 3ansTie  [IporHO3MpOBAaHNE OKUCITUTEIHHO- 0,5 gaca
BOCCTAaHOBHUTEIIHHBIX CBOMCTB BEIIECTB
JlabopaTtopHas pabora:  OKHCIHTEIbHO-BOCCTAaHOBUTENbHBIC peakiiun 0,5 waca

Tema 5.3. MeToa 3j1eKTPOHHOTO Oasianca (8 Jacon)

[TpuHIIUTIEI METOMA DIIEKTPOHHOTO OanaHca. PaccTaHOBKa CTEXMOMETPUYECKUX
kKod(pPUIIMEHTOB B CcXeMe peakiuu. BbBIBOJA  ypaBHEHUS  OKHCIATEILHO-
BOCCTAHOBUTEIBHOU peakiuu. [locmenoBaTebHOCTh pacCTaHOBKH KOA(G(OUIIMEHTOB
METOJ/IOM 3JIEKTPOHHOTO OanaHca.

Buowt yueonwvix 3anamuii:

JlabopaTtopHas pabora:  OKHCIHTEIbHO-BOCCTAaHOBUTENbHBIE peakiiun 0,5 yaca

Moayab 6. OcHoBBI 2j1ekTpoXuMuu (20 4acon)

Tema 6.1. JnekTpoaAHbIE NOTEHINAIbI. XHUMHUYeCKHEe HCTOYHUKH TOKA (4 yaca)
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Pa3nuunasg npupoaa 3JI€KTpONPOBOJHOCTH BewecTB. [IpoBogHMKH mepBOro u
BTOPOr0 pojaa. OIJEKTPOHHAasT M MOHHAs (JIEKTPOIUTHYECKAsi) MPOBOJUMOCTD.
DNEKTPOXMMHUYECKUE W  HOHHO-METAJUIMYECKHE DJIEKTPOIbl. ['ambBaHMYECKHE
AIIEMEHTHI U aKKyMYJISITOpbl. KOHIIEHTpAallMOHHBIE TaJIbBAHUYECKHUE DIIEMEHTHI.

Buowt yueonwvix 3anamuii:

Jlexuus: OCHOBBI JIEKTPOXUMUH 0,5 gaca

Tema 6.2. DiekTpoxumMHuYecKkass KOPPO3usi MeTALIOB (8 4acoB)

Kopposus u ee Buapl. Knaccudukaiuss KOppo3uu METauIOB MO MEXaHU3MY
MPOTEKaHUS KOPPO3UOHHBIX TMPOLIECCOB. XUMHUYECKass M IJICKTPOXHUMHUYECKAs
KOppo3us. DNEKTPOKOppo3usi. KOHTaKTHAs KOPpO3Hs METAILIIOB.

AHOJHbIE ¥ KATOJHBIE TIPOILIECCHI MPU BICKTPOXUMUUECKON KOPPO3UH.
3aBUCUMOCTh CKOPOCTH KOPpPO3UHM OT MPUPOALI METAIOB U  XapakTepa
KOPPO3UOHHOM CPE/IBL.

[TpuHIMNIHATBEHBIE METOABI 3aITUTHI METANIOB OT KOPPO3UHU.

Buowt yueonwvix 3anamuii:

JlaGoparopHas paboTa:  DJIEKTPOXUMHYECKAS] KOPPO3US METAILIIOB 0,5 gaca

Tema 6.3. daexkTposu3 (8 4acon)

OJIEKTPOJIM3  KaK  COBOKYINHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

DJIEKTPOJIN3 PACIUIABOB. DJIEKTPOJIM3 BOAHBIX PACTBOPOB. YYacTHUE BOJIbI B
ANEKTPOAHBIX TMponeccax. Peakiuu, NpoTEKaloNMe HAa HWHEPTHBIX U aKTHUBHBIX
AIEKTPOAAX MPHU IEKTPOIU3E PaCTBOPOB. 3aKoHbI Dapases.

DNEeKTPOJIUTUYECKOE TIOJlydeHHe M paduHUpOBaHUME MeTaioB. (OCHOBBI
raJlbBAHMYECKUX METOJ0B HAHECEHHS] METAJUTMYECKUX MTOKPBITUH.

Buowt yueonwvix 3anamuii:

JlaboparopHas paboTa:  DJIEKTPOJIU3 0,5 gaca

Moayasb 7. O01me cBOHCTBA METAJI0OB U HeMeTaJLJI0B (16 JacoB)
Tema 7.1. O0mue cBoiicTBAa MeTAJJIOB (8 4acoOB)

[TonmoxeHne METauiOB B MEPUOJMYECKOM CHUCTEME XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menpaeneena.

@dusnyeckne CBOMCTBA METAUIOB. Kpuctaiuioxumuss MeTamioB. XUMHYECKUE
CBOMCTBA  METa/UIOB. MeTamibpl  Kak  BOCCTAHOBUTENIM.  MeTamibl  Kak
KOMILIEKCOOOpa3oBaTeau. Peakiuu MeTauioB ¢ MPOCTHIMHM BellecTBaMH. Peakuuu
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METAJJIOB C BOJOW, BOJAHBIMM pPACTBOpPAMM IIEJIOYEH M KHCIOTaMH. Peaxkuns
METaJUIOB ¢ BOAHBIMH PACTBOPAMM COJIEH.
Mertanmnueckue cruiaBbl. TUIBI OMHAPHBIX COETMHEHU MeTaioB. KucioTHo-

OCHOBHBIE CBOMCTBAa OKCHJIOB M THAPOKCHUIOB METAUIOB. MeTamibl Kak
KoMITIIeKcooOpazoBarenu. Metayiel B mipupoje. CrnocoObl MOMydeHUS U OYUCTKU

METaJIJIOB (METaJLTyprus).

Buowvl yueonwvix 3anamuii:

Jleknus: OO01me CBOUCTBA METAIIIOB 0,5 gaca

Tema 7.2. O6urue cBoiicTBAa HEMETAJLIOB (8 YacoB)

Hemerammer B NEpUOAMYECKOM  CUCTEME  XHMHUYECKUX  DJIEMEHTOB
JI.1. Menpaeneena.

Hemerammuueckne cBorctBa. OKUCIUTENbHAs AKTUBHOCTh HEMETAILIOB.
XUMHUYECKHE CBOMCTBA BaskHEeNIMX coeaquHennid [IVA — VIIA rpynn nepuoandeckoi
CUCTEMBI.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3ansTue: OOIIME CBOMCTBA HEMETAIIOB 0,5 yaca

5. HEPEYEHb MATEPUAJIOB YYEBHO-METOJIUYECKOI'O
OBECIHEYEHUS JJ151 CAMOCTOSATEJBHOM PABOThHI
OBYYAIOIIUXCH ITO TUCHUTIJIMHE

5.1. TeMmbl KOHTPOJILHOI PadOTHI

Moayab AMCHUTIHHBI HaunMmenoBaHnue Tem Homep
3aga4um
Monyns 2. Ctpoenue atoma 1
Mopyms 2. [lepnognueckas cucrema 2
anemenToB /.M. MeHaeneeBa
Mopyms 2. XuMudeckas CBsI3b U CTpOeHHE | 3
MOJIEKY
Monyns 3. XUMHYECKAs] TEPMOJMHAMUKA 4
Monyns 3 Xumnueckast KHHETHKA U 5
paBHOBECHE
Monyns 4 PactBopsl. CiocoObl 6
BBIPAKECHUS COJICPIKAHUS
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BCIICCTBA B paCTBOpPEC

Monyns 5 OxuciurensHo- 7
BOCCTAaHOBUTEJBHBIE PEAKIIUU

Monyns 6 DJIeKTPOJIHBIE TTOTEHITUAIIBI U 8
XUMHWYECKHE UCTOYHUKH TOKa

Monynb 6 Koppo3sus metamioB u cnoco6sr | 9
3aIlUTHI OT HEe

Monyns 6 DAeKTpoan3 10

5.2. TemaTuka KypcoBoii padoThl

KypcoBas paboTa yueOHBIM MJIaHOM HE MPEyCMOTpPEHA

5.3. llepedyeHp MeTOANYECKUX PEKOMEHAALMI

No
HanmenoBanue
n/o
1 MGTOI[I/ILIGCKI/IC PCKOMCHIAANMWHU 110 BBIIIOJIHCHUIO na6opaTopHI>1x pa60T
2 MGTOI[I/ILIGCKI/IC PCKOMCHIAAKWHU 110 BBIIIOJIHCHUIO KOHTpOJIBHOI;'I pa6OTBI

5.4. IlepeyeHb BONPOCOB JJI51 MOATOTOBKH K IK3aMeHY

1. CKOJIBKO MPOTOHOB U HEUTPOHOB COAEPIKHUT PO aTOMA DIIEMEHTA?

2. ATOMBI KaKMX 3JIEMEHTOB UMEIOT Ha BHEITHEM YPOBHE 3JIEKTPOHHYIO
KoH(uUrypanuo?

3. KakoBa MakcuMaibHasi €MKOCTb IOTypPOBHS?

4. Kakast mocne10BaTeIbHOCTh PACIOIOKEHUsI OpOUTaIell COOTBETCTBYET HOPSAIKY
3aMoOJHEHUS UX DJIEKTPOHAMU?

5. Kakure KBaHTOBBIE YHCJIA TOJHOCTHIO XapaKTEPU3YIOT SHEPTHUIO JIEKTPOHA?
AIIEKTPOHHYIO OPOUTAIIH?

6. Kakas snextpoHHo-Tpaduueckas popmysa COOTBETCTBYET npasuiry ['yHaa?

7. Cxonbko (s, p, d wnnm f,) opoutasieii umeercs Ha ........ (HOMEp) SHEPTETHUESCKOM
ypoBHE?

8. Kakas snextponHo-Tpaduyeckas (opMysia COOTBETCTBYET 3HAUYEHUIO CTMHOBOM
BAJICHTHOCTH, PABHOM. ....... ?

9. CKOJBKO BaJCHTHBIX JJIGKTPOHOB y aTOMa, 3JEKTPOHHas (opmyiia KOTOPOTO
UMEET BULL........ ?
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10. Kakue 3Ha4eHUsT KBAHTOBBIX Uncel N U { XapaKTepU3yIOT BAJICHTHBIC dJIEKTPOHBI
aToma...?

11. KakoBa snekTponHas hopmysia atoma?

12. Kakoii u3 3JIeMEHTOB OTHOCUTCS K.......(S, p, d unu f) cemelicTBy?

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

14. B kakux mepuoje, TPymme W TMOATPYNIE HAXOIUTCS JJIEMEHT, 3JICKTPOHHAs

15. Kako#i 13 251eMEeHTOB UMeeT HauOOJbIINK (HAUMEHBIITNI) aTOMHBIN pagnyc?

16. Kakoit U3 31neMeHTOB uMeeT HauOOobIIIYI0 (HAUMEHBIIYI0) YHEPTUI0 HOHU3AUN?
HHEPTHUIO CPOJICTBA K AJIEKTPOHY ? DIEKTPOOTPUIIATEIHHOCTD?

17. Kakoii u3 351eMeHTOB 00pa3yeT OKCHJ cocTaBa... (Hanpumep, 3205)? ruagpoKcu
cocTagna... (Hapumep, I(OH)3)? kucnory coctana ... (Hanpumep, H304)?

18. Kakoe u3 ocHOBaHuU# siBysieTCsl HauOosee (HAaMMEHEE) CUIIbHBIM?

19. ¥V kakoro u3 31eMEHTOB HanboJiee (HauMeHee) BhIPaXKEHbl METAJUTMUECKUE
(HeMeTaIITnYecKre) CBoicTBa?

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

21. C kakuMm d3JIeMEHTOM... (Ha3BaHHE dJIEMEHTa) oOpa3yeT Hambojiee (HauMEHee)
MOJISIPHYIO XUMUYECKYIO CBS3b?

22. B xakoM U3 COeIMHEHUIN XUMUYeCcKas CBsI3b Hanbosee (HauMeHee) noJisipHa?

23. B kakoil U3 MOJEKyl1 UMeeTCs OpAMHapHas (IBOWHas, TPOilHas) KOBAJEHTHAas
CBS3b?

24. Bo CKOJBKO pa3 YBEIUYUTCS (WJIM YMEHBIIUTCS) CKOPOCTh PEAKIUU TIpU
3aIaHHOM HM3MEHEHUU TEMIIEPATypPhI?

25. Ha ckoibKO TpaaycoB HYHO TOBBICUTH (TIOHU3UTH) TEMIIEpaTypy, 4YTOOBI
YBEIMYUTH(YMEHBIIUTh) CKOPOCTh PEaKIMH B ... pa3, €CId €€ TeMIlepaTypHBIH
K03((PUIIMEHT paBeH...?

26. YeMy paBeH TeMnepaTrypHblid KO3(PPUIUEHT peakuu, €Clii IPU MOHUKEHUN
(MOBBIIICHUH ) TEMIIEPATyphl HA ...... €€ CKOPOCTh YMEHBIIMIACH (YBEIMYMIIACh) B
paz?

27. Kak MOHO (TTOBBIIIIEHUEM WUJIA TOHUKEHUEM TEMIIEPATYPhI, IOBBIIICHUEM WIH
MOHMYKEHUEM JIaBJICHUS, TOBBIIIEHUEM WA MOHWKEHUEM KOHILICHTPAIIMU BEILIECTB,
YYaCTBYIOIIHUX B PEAKIIUH) CMECTUTh PAaBHOBECHUE BIIPABO (BJIEBO) B CUCTEME:...
(ypaBHeHue peakuuu, 3HaK AH)?

28. YKaxuTe KpaTKyl0 HOHHYIO (pOpMY JIJIsl MOJIEKYJISIPHOTO YPaBHEHHS.

29. YkaxuTe MOJIEKYJIApHYIO (hOpMY UIsl KPATKOTO HOHHOTO YPaBHEHUS.

30. C kakuM BemecTBOM OyneT (WM He OyAeT) B3auMOJCHCTBOBATH JAHHOE
BEILECTBO?
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(cxema peakuuu). YKaxxute KO3PGUIUEHTH! PU OKUCIUTEIIE U BOCCTAHOBUTEIIE.

32. Kakue npouecchl MpOUCXOST B TAJIbBAHUYECKOM DJIEMEHTE ... (IpUBeAeHa
AIEKTPOXUMHUYECKAs cxema)?

33. B KkakoM TrajgbBaHMYECKOM DJJIEMEHTE MPOUCXOJUT Tpouecc (MpUBEIACHO
AIEKTPOHHOE YpaBHEHUE)?

34. Kakoii MeTasi1 MOXHO (HEJb351) MOTYYUTh 3JIEKTPOIN30M BOJHBIX PACTBOPOB €r0
COEJIMHEHUI?

35. Ilpu 35ekTpoaun3e BOJHOTO paCTBOPA KAKOM COJIM Ha 3JIEKTPOIAX BBLACISIOTCS: ...
36. Kakoit metanmin MOXHO HMCHOJIb30BaTh B KayeCTBE MPOTEKTOpa (WJIM aHOJIHOTO
MOKPBITHSL, UM KaTOJAHOTO MOKPBITHS) JIJIS 3alIUThl METAIA ... OT KOPPO3UHU B .....
cpene?

37. Kakas yactuna sBJsIeTCs MPOAYKTOM aHOAHOTO (MJIM KAaTOJHOIO) IMpolecca Mnpu
KOPpPO3UU METAJIOB ... U ... B ... cpefe?

6. ®OHJI OLEHOYHBIX CPEJICTB JIJIsl IPOBEJIEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOIIMXCS MO
TV COUILIAHE

q)OHI[ OOCHOYHBIX CPCACTB JIA IIPOBCACHHA HpOMG)I(YTOqHOﬁ aTTcCTallnun
06yan01uch;1 10 JUCHUIINIMHC II0 PCIICHHUIO Ka(bezprl O(l)OpMJIeH OTACJIbHBIM
IIPUITOKCHHUCM K pa6oqep”1 IIporpaMme.

7. IEPEYEHH OCHOBHOHN U g[OHOJIHI/ITEJIBHOfI YUYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JJIsI OCBOEHUS U CLHUIIJINHBI

OcHoBHas JauTeparypa:

1. Yukun E.B. Xumus [Dnextponnsii pecypc]: yuebnoe nocodbue/ Yukun E.B.—
DNEKTPOH. TEKCTOBbIE HaHHble.— Tomck: ToMCKHII roCcy1apCTBEHHbI YHUBEPCUTET
CUCTEM YTMPaBIICHUS U paguodeKkTpoHuku, Iiab Konrent, 2012.— 170 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/13873.html.

2. CparoBckas JI.b. CoBpemeHHass XuMus [DIEKTPOHHBIM pecypc]: ydeOHOe
nocobue/ CparoBckasi JI.b.— DOnexkTpoH. TeKcToBbIe naHHble.— M.: YudeOHO-
METOJUYECKUI IIEHTP MO0 00pPa30BaHUIO HA KEJIE3HOJIOPOKHOM TpaHcmopTte, 2013.—
252 ¢.— Pexum npoctymna: http://www.iprbookshop.ru/16145.html.

3. KoBanpuykoBa O.B. Xumwus [DHeKTpoHHBIN pecypc]: ydeOHoe mocooue/
KoBanmpuykoBa O.B., EropoBa O.A.— DneKTpOH. TEKCTOBbIE AaHHbIe.— M.:
Poccuiickuii ynuBepcuteT apyx0bl HapoaoB, 2011.— 156 c.— Pexwum nocrymna:
http://www.iprbookshop.ru/11429.html.

JlonoJiIHMTeIbHASA JIUTEepaTypa:

1. HoBocenbHOB A.A. KoHcrnekT nekiui no xumuu. Yacte 2 [DIEKTpOHHBIN
pecypc]: yuebnoe mocobue/ HomocenbHoB A.A., MscoenoB E.M.— DnektpoH.
TEKCTOBbIE JaHHble.— M.: MOCKOBCKHI TOCYJapCTBEHHBIM CTPOUTEIIbHBIN
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yauBepcurer, ObC  ACB, 2010.— 64 c— Pexum  jgocrymna:
http://www.iprbookshop.ru/16382.html.

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

3. IlaBnoB A.M. M30OpaHHble TJaBbl Kypca XUMHHM [DIEKTPOHHBIA pecypc]:
yaeoHoe mocobue/ [TaBmoB A.M.— DnexTpoH. TekcToBbie nqanHbie.— CII10.: CaHkT-
[leTepOyprckuii  roCyIapCTBEHHBI apXUTEKTYPHO-CTPOUTENIbHBIA  YHUBEPCUTET,
5bC ACB, 2011.— 99 ¢.— Pexum noctymna: http://www.iprbookshop.ru/18998.html.

4. Xumus [DnEKTpOHHBIM pecypc]: METOOWYECKHE YKa3aHHWS K BBINOJHEHUIO
1abopaTopHBIX paboT/ — DJEKTPOH. TEKCTOBBIC MaHHbIe.— MBaHOBO: MBaHOBCKMIA
rOCYJapCTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBINM yHUBepcutTeT, ObC ACB, 2007.—
36 c.— Pexxum moctyma: http://www.iprbookshop.ru/17759.html.

IIporpammHoe obecniedeHue

1. IIITIT MS Office 2016
2. TexcroBslil pegaktop biaokHoT
3. Bpaysepsr IE, Google Chrome, Mozilla Firefox.

8. IEPEYEHD PECYPCOB UH®OPMAILIMOHHO -
TEJEKOMMYHUKAIIMOHHOM CETHU "UHTEPHET", HEOBXO/JUMBbIX
JJIS1 OCBOEHUSA IUCHUIIJIMHBI

1.2Onextponnas uHpopmaloHHo-oOpa3zoBarensHas cpega AHO BO "C3TV"
(OUOC C3TY) [DnexTpoHHbI pecypc]. - Pexxum gocrtyma: http://edu.nwotu.ru/

2.0nextponnas omoimoreka AHO BO "C3TVY" [DnektpoHHBI pecypce]. -
Pexxum moctyna: http://lib.nwotu.ru:8087/jirbis2/

3.9nexkTponHo-0mOmoTeunas cucteMa IPRbooks [DnexrponHsbIil pecypce]. -
Pexwum moctyna: http://www.iprbookshop.ru/

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

5.MHpopMalMOHHAs CUCTEMBI IOCTYTA K 3JEKTPOHHBIM KaTajoraM OUOIMOTEeK
chepol obOpazoBanusa u Hayku (MC DKBCOH) [DnexktpoHHblii pecypc]. - Pexum
nocryma: http://www.vlibrary.ru/

9. METOINMYECKHUE YKA3ZAHUA 110 OCBOEHUIO JTUCHUIIJIMHBI

[IpenonaBanue  AUCHUIUIMHBI  MPEAYCMAaTPUBAET  CIEAyOIHe  (HOpPMBI
OpraHu3aluu y4yeOHOro mpolecca: JeKIUH, MPaKTHYeCKHE 3aHATHA, JT1a00paTOpHBIE
3aHATHUSA, KOHTPOJIbHAsA paboTa, CaMOCTOsTENbHAsE paboTa CTyAeHTa, KOHCYJIbTALIUH.

9.1. Ilpu u3yuyeHnuu teM U3 Moayiei 1-7 cTyneHTaM HE0OXOJUMO MOBTOPUTH
JIEKIIMOHHBIN yueOHBIH MaTepuall, U3y4YUuTh PEKOMEHIOBAaHHYIO JIUTEPATYpPY, a TaKXKe
yueOHBI MaTepua, HaXOJAIIUICS B YKa3aHHBIX HH()OPMALIMOHHBIX pecypcax.

Ha 3aBepmaromeM »Tame H3y4eHHs KaXJIOTO MOIYyJs HEOOXOIUMO,
BOCIIOJIB30BABIIUCh ~ NPEAJIOKEHHBIMU ~ BOIMPOCAMM  JIJII  CAMOKOHTPOJSL |
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TPEHUPOBOYHBIMUA TECTaMH, Pa3MELIEHHBIMU B 3JEKTPOHHOW HMH(DOPMALIMOHHON
obpazoBatenpHolt cpene (OMOC), npoBepuTh KadyeCTBO YCBOEHUS Y4e€OHOIO
Martepuana.

B ciyuae 3aTpyaHeHus B OTBETaxX Ha MOCTaBJICHHBIE BOIMPOCH PEKOMEHYETCS
MOBTOPUTDH YUEOHBIN MaTepHall.

9.2. Ilocne n3ydeHust Kax0ro MOIYJIsl IUCIMILIMHBI HEOOXO0IUMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOT'O TECTA MO JAHHOMY MOJYJIIO C IEJIbI0 OLIEHUBAHUS 3HAHUUN U
MOJIy4eHUs OAIIIIOB.

9.3. Ilpu wm3ydennn momyns 2 «CTpoeHHWE aToMa U CBOHCTBA SJIEMEHTOB)
BBIMIOJHUTH 3aJaHusi 1-3 KOHTPOJBHOM pabOThl, PYKOBOJACTBYSICh METOAMYECKUMU
PEKOMEHJALUSIMH T10 €€ BBINOJIHEHUIO.

[Ipu nzyuennn monyns 3 «OOLME 3aKOHOMEPHOCTU MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB» BBINOJHUTH 3aJaHusl 4-5 KOHTPOJBHON paldOThl, PYKOBOJCTBYSCH
METOJAMYECKUMHU PEKOMEHIAMSIMU TI0 €€ BBITIOJIHEHHUIO.

[Ipu uzyyenun monayns 4 «PacTBOpb» BBINOJHUTH 33JlaHue€ 6 KOHTPOJIbHOMN
paboThl, PYKOBOJCTBYSICh METOJUUYECKUMH PEKOMEHIALUSMU IO €€ BBIMOJIHEHHUIO.

[Ipu wm3ydyenun wmoayns S5 «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN
BBIMIOJIHUTh 33JaHM€ 7 KOHTPOJBHOM pabOThl, PYKOBOJCTBYSACH METOAMYECKUMU
PEKOMEHIALIUSAMU IO €€ BBINOJIHEHHUIO.

[Ipu uzyuenun moayinsa 6 «OCHOBBI DJIEKTPOXUMHUMY BHITIOJHUTH 3aaHus §-10
KOHTPOJIbHOM pa0OThl, PYKOBOJACTBYACh METOJWYECKHUMH PEKOMEHJALUSIMHU 10 €€
BBITIOJIHEHUIO

9.4. Tlo 3aBepuieHHI0 M3Y4YEHHUS] YYEOHON MMCUUIUIMHBI B CEMECTPE CTYACHT
00si3aH MPOUTHU MPOMEKYTOUHYIO aTTecTaluio. Buja mpoMexXyToO4HOU aTTecTaluu
onpezensercs padounm ydeOHbIM I1aHoM. dopma npoBeAeHUs MPOMEKYTOUHON
aTTecTallu — KOMITBIOTEPHOE TECTUPOBAHUE C UCIIOJIb30BaHUEM
aBTOMATH3WPOBAHHOW CHCTEMbI TECTUPOBaHUA 3HaHUM cTyeHToB B DMOC.

9.5. K npoMexyTo4yHO# aTTecTaluy I0MYyCKAatOTCs CTYACHTHI, BHIITOJHUBIINE
TpeboBaHUs pabodero yueOHOro riaHa.

9.6. Oco0eHHOCTH OCBOEHHUS JUCHHUILIMHBI VI MHBAJIUI0B M JIUIL C
OrPaHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS.

OO0yueHne 00y4aroIUXCsi C OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS IIPU
HEOOXOJMMOCTH, MO JINYHOMY 3asIBJIEHUIO, OCYILIECTBIISIETCSI HA OCHOBE
aJanTUPOBAHHOM paboyeil MporpaMMbl C KCIOJIb30BAHUEM CHELMATIBHBIX METOI0B
OOy4YeHHMS U TUJAKTUYECKUX MAaTepUaoB, COCTABJIEHHBIX C YYETOM OCOOCHHOCTEN
NCUXO0(U3NUECKOTO Pa3BUTHS, UHIAUBUAYATIHHBIX BO3MOKHOCTEH M COCTOSTHUS
3JI0pPOBbsI TAKMX O0y4aromuxcs (oOydaromnierocs).
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10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT' U1,
HUCITOJIB3YEMBIX ITPH OCYIIECTBJIEHUU OBPA3OBATEJIBHOI'O
INPOLNECCA IO INCIUIIVIMHE

[Ipu  ocymectBieHnn  o0Opa3oBaTEIBLHOrO  Mpollecca MO  JUCHUIUIMHE
UCITOJIB3YIOTCS CIEAYIOIINE NH(POPMAIMOHHBIE TEXHOJIOTHH:

1. Internet — rexHonoruu:

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

FTP (anrn. File Transfer Protocol — mnporokon mnepegaum ¢aiinoB) —
TEXHOJIOTHUS Tepeauu 1o ceTu ¢aiaoB Npou3BOILHOTO hopmMara;

IRC (anrn. Internet Relay Chat — moouepenHslii pa3roBop B C€TH, 4aT) —
TEXHOJIOTHUSI BEJEHUSI TEPEroBOPOB B pPEAJbHOM MaclliTade BpPEMEHH, Haromias
BO3MOKHOCTh Pa3roBapuBaTh C JIPYTUMU JIOABMHU MO CETH B PEXKUME MPSIMOIO
JIMasora;

ICQ (anrn. I seek you — s unry Tebsi, MOXHO 3amucaTh TpeMs yKa3aHHBIMH
OykBaMH) — TEXHOJIOTHS BEJCHHS TIEPETOBOPOB OJIWH HAa OAWMH B CHHXPOHHOM
peXHUME.

2. JluctanmumonHoe oOydeHue ¢ wucnonbzoBanueM OWOC nHa matdopme
Moodle.

3. Texnonorust MyIbTUMEANA B PEKUME TAAIIOTA.

4, TexHomorusi HEKOHTAKTHOTO HWH(GOPMAIMOHHOTO  B3aMMOJCUCTBUS
(BUpTyasbHbIC KAOMHETHI, JJAOOPATOPHH).

5. T'umepTtekcTroBas TEXHOJOTUS (DJIEKTPOHHBIE YYEOHUKH, CIIPABOYHUKH,
CJIOBApH, YHITUKJIIOTICIUN) U T.1I.

11. OMUCAHUE MATEPHAJIbHO-TEXHUYECKOM BA3BI,
HEOBXOAUMOMU AJI51 OCYIECTBJIEHUS OBPA3OBATEJIBHOI'O
INPOLHECCA IO YYEBHOU JUCHUIIJIMHE

1. bubnuoreka.

2. CrpaBouHo-mipaBoBas cucteMa Koncynpsrant [lmroc.

3. DnexTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHasl cpeia YHUBEPCUTETA.
4. JlokanbHasi ceTh ¢ BBIXOA0M B IHTEpHET.
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12. BAJLJIbHO-PEUTUHITOBASI CUCTEMA OLIEHKH PABOThI
CTYIEHTA
dopMHUpOBaHUE OIIEHKU TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U IPOMEXKYTOUHOM
aTTeCTallMy 10 UTOraM OCBOCHMS TUCLUIUIMHBI OCYIIECTBISIETCS C UCIOJIB30BAaHUEM
OAJITbHO-PEUTUHIOBOM OLIEHKH PAa0OTHI CTYJEHTA.

Bun yueOHo# padoThl, 32 KOTOPYIO CTABATCA 0aJIbI Bbanabl

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

KoHnTponbHbIi TECT K MOAYIIO 1

KoHTponbHBIN TECT K MOAYIIO 2

KoHTposnbHbIN TECT K MOAYJIIO 3

KoHTposnbHbIi TECT K MOAYIIIO 4

KoHTposbHBINM TECT K MOIYJIIO 5

KoHTpomnbHBIi TeCT K MOITyIIO 6

KOHTpOJIBHBIN TECT K MOAYIIIO 7

JlaGopaTtopHnas padora 1

JlaGopaTtopHnas pabota 2

JlaGopaTtopHnas pabora 3

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

JlaGopaTtopHas pabota 4

Konrtponbnas padora 0-30
HToroBbIii KOHTPOJILHBIN TECT 0-30
BCEI'O 0-100
BOHYCBbI (6asmibl, koTOpbie MOT'YT OBITH 10OaBicHBI 10 100) Banusbi
- 32 aKTUBHOCTh 0-10
- 33 y4acTHe B OJIUMINAJIE (B 3aBUCUMOCTH OT 3aHITOrO MECTa) 0-50
- 3a yyactue B HUPC (B 3aBucumocT# oT paboThl) 0-50
- 32 o)OpMJICHHE 3asIBOK Ha MOJIE3HbIE METOIBI (palllipeITIOKEHUS ) 0-50
banabHas nikaJia oneHKHu
Onenka (3K3aMeH) Bbanasl
OTJINYHO 86 — 100
XOpOUIO 69 — 85
YIOBJICTBOPUTEIIHHO 51 -68
HEYJOBJIETBOPUTEIBHO Menee S1
OueHka Mo KOHTPOJILHOM padoTe
Ounenka KonnuecTBo Gansnos
OTIIUIHO 27 - 30
XOPOMIO 23 - 26
YJIOBJIETBOPUTEIIBHO 18 - 22
HEYJOBJIETBOPUTEIBHO MeHee 18
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IIpunoxenue

K paboueii mporpamMme
JUCIUATUTHHBI « XAMHUS»

JUTSl HATTPABJICHHUSI IOATOTOBKU
22.03.02. — Meramnyprus

®OH/I
OLIEHOYHBIX CPEJCTB

1. Tlepeuyennb GpopMupPyeMBbIX KOMIIETECHIIUMH

Oowexynomypusie (OK)
Koo
Haumenoeanue u (unu) onucanue Komnemenyuu
KomnemeHnyuu
BIIQJICHUEM KYJIbTYPOH MBIIIJICHUS, CIIOCOOHOCTh K OOOOIICHHIO, aHANU3Y,
OK-1 BOCIPUATHIO HWH(OpPMAIMK, TIOCTAaHOBKE IIEIM W BBIOOPY IyTeH ee
JNOCTH>KEHMS, YMEHHUE JIOTUYECKH BEPHO, apIYMEHTHUPOBAHHO U SICHO CTPOUTH
YCTHYIO U TUCBMEHHYIO PEUb
Oowenpogpeccuonanvnuie (OIIK)
Kon HaumenoBanue u (WJin) ONMCAHUE KOMIIETCHUIMHU
KOMIIeTEHIIUH
CIIOCOOHOCTBIO  HMCIOJB30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
OIIK-2 JUCLHUILUIMH B THPO(PECCHOHAIBHONW JIEITCIIbHOCTH, IPUMEHATh METOJbI
MaTe€MaTU4YeCcKOro aHajau3a M  MOJCIHMPOBAHUS, TEOPETUYECKOTO U
HKCIEPUMEHTAJILHOTO UCCIIEIOBAHMS
2. IMacmopT ¢oHIA OLIEHOYHBIX CPEIACTB
Ne Kountpoanpyemsbie moayan Kon HaumenoBanue
n/n (TeMbI) AUCHMILINHBI KOHTPOJIMPYEMOH | OLIEHOYHOI0 CPEACTBA
KOMIICTCeHIIHH
(WM ee 4acTH)
1 Monynb 1. OCHOBHBIE TOHSTHS OK-1, OIIK-2 KonTponbuslit Tect 1
1 3aKOHBI XUMUU
2 Mopyns 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 KonTponbnslii TecT 4
JlabopaTtopnast paborta 2
5 Monyinb 5. OKHCIUTENBHO- OK-1, OIIK-2 KonTpomabhslii TECT 5
BOCCTAaHOBUTEJIbHBIE PEAKIIUN JlaGopatopHas pabora 3
6 Monyns 6. OCHOBBI OK-1, OIIK-2 KonTtponbHbIi TECT 6
IIEKTPOXUMHUU JlaGopatopHnas pabora 4
7 Moayns 7. O6miue cBoCTBa OK-1, OIIK-2 Kontponbublii TECT 7
METAJIJIOB ¥ HEMETAJIJIOB
8 Monymu 1-7 OK-1, OIIK-2 KonTponbHas pabora;
W TOroBbIii KOHTPOJIBHBIN
TECT
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3. Tloka3aTesim M KpUTEPHH OLIEHMBAHUA KOMIETEeHIMIi 10 3TanaM (popMHPOBaAHHUS

ITokaszarenu
Oransl Kpurtepuu onieHMBaHUS PE3yIbTaTOB 00yUEHUS
JOCTHIKCHHUA
OCBOCHUA
3aIaHHOI'O YPOBHA
KOMIIECTCH
OCBOCHUS 1 2 3 4 5
195041 o
KOMIICTCHII U
3HaTh He 3Haer 3naer obue | 3Haer obuue 3Haet obuye
(OK-1, OIIK-2): oburiie | 3HaeT | HETBEPIO TIOHSITHS U TIOHSITHS U TIOHSITHSI U
MOHATUS U 3aKOHBI ob1ue 3aKOHBI 3aKOHBI 3aKOHBI XUMUH;
XMMUH; KBAaHTOBO- TIOHSTHSA U XHMMUH; XHMMUH; KBaHTOBO-
MEXaHUIECKYIO TEOPHIO 3aKOHBI KBaHTOBO- KBaHTOBO- MEXaHNYECKYIO
CTPOCHHS BEIIECTBA; XUMHUH MEXaHNYECKY | MEXaHWYECKy | TCOPHIO
COBPEMEHHYIO 10 TEOPHIO 10 TEOPHIO CTPOCHHUS
MHTEPIIPETALNIO CTPOCHHMS CTPOCHHMS BEILIECTBA;
MIEPUOANIECKOTO 3aKOHA BEIIIECTBA,; BEIIIECTBA,; COBPEMEHHYIO
.M. Menpeneesa; COBPEMEHHY | COBPEMEHHYIO | MHTEPIPETALUIO
MIPUHIMIHATbHbIE 10 HHTEpIpeTanu | MepHOAUYECKOT
OCHOBBI HHTEpIpeTal | 1o 0 3aKOHa
TePMOANHAMHYECKOTO 1 U0 nepuoaudecko | MeHnpeneesa;
KUHETUYECKOTO nepuoanueck | ro 3akona JI.M. | npuHuunuansx
MIOJIXOJIOB K OTIMCAHUIO OTo 3aKOHa Menneneesa; bI€ OCHOBBI
3aKOHOMEPHOCTEMN . NPUHLMIIAAIG | TEPMOJUHAMMY
MIPOTEKaHUs MenzeneeBa | HbIE OCHOBBI €CKOTo 1
XUMHUYECKHUX PEAKIHH; NPUHIOUIHAAI | TEPMOAMHAMHU | KHHETHYECKOTO
CoZIepKaHue bHBIE OCHOBBI | YECKOTO U HOAXOMO0B K
COBPEMEHHOH TEOpHUN TEPMOJMHAM | KHHETHYECKOT | OTHCAHHIO
PacTBOPOB; TEOPHUIO NYECKOro U 0 MOJXOM0OB K | 3aKOHOMEPHOCT
TlepBbiit OKHCITHUTEIbHO- KHHETHYECKO | OMHCAHUIO el mpoTexaHus
STam BOCCTAHOBU-TEIHHBIX IO MOJXONOB | 3aKOHOMEPHOC | XMMUECKHX
MIPOIIECCOB,; K OTHCaHUIO | TeH peaxiuit;
TEOPETUYECKHE OCHOBBI 3aKOHOMEPHO | MPOTEKaHUs coJiepKaHue
U IIyTU TIPAKTUYECKOTO crei XUMHUYECKUX COBPEMEHHOM
UCTIONI30BAHMS MPOTEKaHMS | PEAKIHIA; TEOpHUu
IEKTPOXUMHUHM; 00IIHE XMUMHYECKUX | COJEpKaHHE pacTBOPOB;
CBOICTBa METAJIJIOB, peaKIuii; COBPEMEHHOW | TEOPHIO
HEMEeTaJlI0B, OMHAPHBIX TEOpHUU OKHCJINTEIBHO-
XUMHUYECKHX pacTBOpPOB; BOCCTaHOBH-
COCIMHEHUI. TEOPHIO TEIBHBIX
OKHCIIUTENIFHO | TPOIECCOB;
-BOCCTAHOBH- | TEOPETUYECKHE
TETbHBIX OCHOBBI U ITyTH
MIPOIIECCOB; MPAaKTUIECKOTO
TEOPETUYECKH | MCIIOIB30BAHUS
€ OCHOBBI 1 IIEKTPOXUMUH;
myTH o0mme
MPAaKTHYECKOT | CBOMCTBa
0 METaJIIOB,
UCIIOJIb30BAaHHU | HEMETAIJIOB,
o OMHAPHBIX
MEKTPOXUMHUH | XUMHUYECKUX
COeIMHEHN I
YMmers He YmMmeer Ywmeer Ymeer YMmeer
(OK-1, OIIK-2): YMEET | XapaKTepU30 | XapaKTEpH30 | XapaKTepu3oBa | XapaKTepU30BaT
XapaKTepU30BaTh BaTh BaTh Tb CTPOEHUE b CTPOCHUE
Bropoii CTPOEHUE aTOMa CTpOEHUE CTpOEHUE aToMma aToma
aTan XMMHYECKOT0 2JIEMEHTA aToma aToMma XUMHYECKOTO | XHUMHUYECKOrO
B paMKax KBaHTOBO- XMMHYECKOTO | XMMUYECKOTO | 2JIEMEHTa B JJIEMEHTa B
MEXaHUYECKOH MOJeNu; JJIeMEHTa B JJIeMEHTa B pamMKax pamkax
IIPOTHO3UPOBATH pamKax pamMKax KBAaHTOBO- KBAaHTOBO-
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CBOICTBA 2JIEMEHTOB, a KBaHTOBO- KBaHTOBO- MEXaHUUECKOW | MEeXaHHYeCKOi
TaKkxKe (GOpPMBI U MEXaHNYeCKO | MEXaHHIeCKO | MOJEIH; MOJIeNH;
CBOMCTBA COETMHEHUI W MOJIeNu; HO | ¥ MOJIEIH; paboraTh ¢ TPOTHO3UPOBAT
JJIEMEHTOB Ha HE yMeeT paboTarts c TabIuIen b CBOWCTBa
OCHOBAHHU TIOJIOKEHUS paboTats c TabIUIen Menpeneena, JJIEMEHTOB, a
JJIeMeHTa B TabIUIeH MeHnneneeBa, | COCTaBIATh Takxke (GOPMBI U
NEPUOIUIECKON MengeneeBa | HO HE yMEeT | ypaBHEHUS CBOICTBa
cucreme /1. 1. COCTaBJIATh XUMUYECKHUX COEIMHEHUI
Menneneesa; naBaTh ypaBHEHHUS peaxmuit, Ho 3JIEMEHTOB Ha
OMMCaHHe IPUPOJE U XMMUYECKUX | HEBEPHO OCHOBAHUU
XapakTepy XUMHUUECKOU peakuuit WHTEPNPETUPY | TONOKESHUS
CBSA3U MEXIY aTOMaMHU U €T pe3yJbTaThl | dJEeMEHTa B
IIPOTHO3UPOBATh TEPMOAMHAMU | TIEPUOJUUECKON
CBOCTBA BEIIECTB U YECKHX U cucreme
MaTepHaJioB Ha KHHETHYEeCKNX | MeHzeneeBa;
OCHOBaHHU pacueToB. JaBaThb
COOTHOIIICHHS COCTaB - OTIMCaHHe
CBOMCTBA; IPOU3BOIHTH TIpUPOJE U
TePMOANHAMHYECCKHIE U XapakTepy
KHHETHYCCKUE PACYCThI XUMHUYECKON
1 MHTEPIIPETUPOBATH CBSI3H MEXKIY
TOJTYYCHHBIC aToOMaMHu U
PE3YJIbTAThI; COCTABJIATH IMPpOTHO3UPOBAT
YpaBHCHUA XUMHUYCCKUX b CBOMCTBa
peaKImii pa3TUIHBIX BEIICCTB U
THUTIOB; OTIMCHIBATH MaTepHalioB Ha
TIPOIICCCHI, JISKAIIIE B OCHOBAaHUHU
OCHOBE paboTHI COOTHOIIICHUS
XAMHAYIECKUX COCTaB -
HCTOYHHKOB TOKA, CBOWCTBA;
TaJIbBAHUYCCKOI'O MpONU3BOJAUTH
IIpOU3BOACTBA, TCPMOJANHAMUNY
AHTUKOPPO3HOHHOM ecKHue U
00paboTKK MaTepHajIoB. KUHETHYEeCKHe
pacueTsl u
HHTEPIPETUPOB
aTh
TTOTyYCHHEIC
pe3yIbTaTHI,
COCTaBIIAITh
YpaBHCHHS
XUMHNYCCKUX
peaxuuit
pasIM4yHbIX
THUIIOB;
OIIMCBhIBAThH
MPOIIECCHI,
JeKaIue B
OCHOBE pabOTHI
XUMHYIECKHX
HCTOYHHUKOB
TOKa,
ralbBAHIMYECKOT
0
MIPOM3BO/JICTBA,
AQHTHKOPPO3HOH
HOW 00paboTKH
MaTepHaJIoB.
Bnangets MmeTomamMu He Bnaneer Bnageer Bnageer Bnaneer
Tperuii (OK-1, OIIK-2): BJIaJIE¢ | HEKOTOPBIMH | METOJaMHU METOJaMU METOJaMU
ram CTEXHOMETPHIECKUX eT MeTo/1aMu CTEXHOMETPHU | CTEXHOMETPHY | CTEXHOMETpPUYE
pacyeToB; KBaHTOBOI CTEXUOMETPU | YECKHX €CKHX CKHX PacyeToB;
MEXaHUKH, YECKHUX pacueToB; pacueToB; KBaHTOBOH

23




TEPMOJAUHAMHNYICCKOTO U pacyeToB; KBaHTOBOM KBaHTOBOM MCXaHHKH,
KHHCTHUYCCKOIO aHaJIn3a KBAHTOBOM MCXaHHUKH, MCXaHHUKH, TCPMOINHAMUY
XUMHUYECKHUX MPOILICCCOB, MEXaHHUKH HO TEPMOJINHAMUA C€CKOTo "1
3JIEKTPOHHOT O OajaHca. JOITyCKacT YCCKOT0 " KHHCTHUYECCKOI'O
OIINOKH B KHNHCTHYCCKOT aHaJIn3a
METoaax O aHaJIn3a XUMHYCCKUX
TEpMOANHAM XUMHUYCCKHUX TIPOIIECCOB;
HNYCCKOI'o u IMpo1eccoB; HO QJICKTPOHHOI'O
KHMHCTHYCCKO JOIMYyCKaeT Oamanca.
T'0 aHaJIM3a OIIMOKYU B
XUMHYCCKUX METOoAax
IMpOo1ECCOB U 3JICKTPOHHOT'O
METOoAax Oananca
3JIEKTPOHHOT
0 OamaHca
4.1l1xajabl OLEHMBAHUA
(6amIpHO-pEUTUHTOBASI CHCTEMA)
Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJlJIbI banabl
VYyacTue B online 3aHATHX, IPOCTYIINBAHUE BHJIEO JICKIIUN 0-5

KonTponbnslii TECT kK Moaymto 1

KoHTponbHbIN TECT K MOIYITIO 2

KoHTponbHbIli TECT K MOAYIIO 3

KoHnTponbHbli TECT K MOAYIIO 4

KoHTponbHBIN TECT K MOAYIIIO 5

KoHTponbHbIi TECT K MOAYIIO 6

KoHTponbHbIN TECT K MOZYIIO 7

JlaGopaTopHas pabora 1

JlaboparopHas pabora 2

JlaboparopHas pabora 3

JIaGoparopHas pabota 4

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

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

Ouenka (3Kk3amMeH) Banasl

OTJINYHO 86 — 100

XOpOIIIO 69 — 85

YIOBJICTBOPUTEIIHEHO 51 -68

HEY/I0BJIETBOPUTEIBHO MeHee 51
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5. TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIe /IJI OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
(GopMupoBaHus KOMIETEHIMA PH U3YYEeHUH Y4eOHOU TMCHUILIMHBI B MPollecce 0CBOEHUS
0o0pa3oBaTe/IbHOM MPOrPaMMBbI

5.1.TunoBbie BapUaHTHI 3aJaHU KOHTPOJIbHOH PadoThI

3ananue 1. CTpoenune aroma

Orpe/ieuTe CHMBOII 7EMEHTa T i HallIUTe ero aTOMHBIHA HOMEp, MACCOBOE YHCIIO, YHCIIO
IIPOTOHOB U YHCJIO HEUTPOHOB.

CocTtaBbTe 3JIEKTPOHHBIE U SJIEKTPOHHO-Tpaduyeckre (GopMyJbl s aTOMOB B OCHOBHOM
COCTOSIHUM.

3ananmue 2. [lepuoanueckas cucrema 3j1emeHToB /.. MenneneeBa

Ha ocHoBaHMHU 1OJIOKEHHSI XUMHUYECKOT0 3JIeMeHTa (MOpsIKOoBbld HOMep 19) B mepuoandeckoi
cucreme J[. 1. MenaeneeBa u ero 3J1€KTPOHHOU (POPMYIIBI COCTaBbTE MIPOTHO3 €r0 XUMHUYECKHX CBOMCTB,
a TaK)Ke CBOMCTB €0 COEAMHEHNUH, OTBETUB Ha CJIEIYIOIINE BOIPOCHI:

1. B xakux nepuojie, rpynime u MOArpyIIe pacroiaraercs JaHHBIM AJIEMEHT B MEPUOJUYECKON
cucteme JI.11. Mengeneena?

2. VYKaxuTe COOTBETCTBUE MEXJYy IOJOXKEHUEM »DJIEMEHTa B NEPUOIAUYECKOH CHCTEME
J.. MenzeneeBa u ero 31eKTpOHHOU (HhOpMysI0ii (HOMEPOM BHEIIHET0 SHEPreTUYECKOI0 YPOBHS, O0IUM
YHCJIOM BAJICHTHBIX 3JIEKTPOHOB, XapaKTEPOM UX PACIPEICIICHHS 110 YHEPTETUIESCKUM MOIyPOBHSIM).

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

4. OxapaxkTepu3yHWTe BAJIECHTHbIE COCTOSHHUS aTOMOB JAHHOTO 3JEMEHTa B OCHOBHOM U
BO30Y>KJICHHBIX COCTOSIHUAX C TIOMOIIBIO 3JIEKTPOHHO-TpapuuecKux Gopmyil.

5. UeMy paBHbI MakCHUMaJIbHas 1 MUHUMAaJIbHAs CTENIEHU OKHUCIEHHUS aTOMOB 3TOrO 3jieMeHTa? O.

KakoBbl (hopMyJibl BBICIIETO OKCHJIA M COOTBETCTBYIOIIETO THAPOKCH A 3TOTO 1eMeHTa?

3aganue 3. Xumuyeckas CBSI3b M CTPOEHHE MOJIEKY.I

Onpenenure THUI XUMHYECKON CBA3M (KOBaJEHTHAs HEMOJSIpHAsi, KOBAJCHTHAs IOJIApHAs MWIIH
MOHHas) B BenlecTBax Jukucaopoa u I'mapua Oepuiiius.

B ciny4ae KOBaJ€HTHOM TOJSAPHONM MM HMOHHOM CBSA3M YKaXHUTE HAIPaBICHHUE CMEILECHUS
JJIEKTPOHOB. B ciyuyae KoOBajeHTHOM (MOJIIPHOW WJIM HEMOJIIPHOM) CBSI3U IOCTPOMTE 3JIEKTPOHHBIE
cxeMbl MoJekyna (Teopus JIpronca) U onpeaenuTe KpaTHOCTh CBSI3U, MOCTPOMTE CXEMbl MEepEKPbIBAaHUS
3EeKTpOHHBIX opoutaneit (metoq BC) u onpenenute reoMeTpuueckyro GopmMy MOJIEKYIIbI.

3ananune 4. XumMu4eckasi TepMOAUHAMHUKA

Breraucnnre BeTHUMHBI AHozgg, Asozgg Hu AGozgg JUISL peaKiuu

CH3CHO(F) ? CH4(F) + CO(F)
OOpsicHUTE 3HAK HM3MEHEHUS SHTAJIBIUM W SHTpPONHM. Bo3MOXHA M fJaHHas peakuus Hpu
CTaH/IapTHBIX YCIOBUSAX?

3ananue 5. XuMun4yeckass KHHeTHKA U PABHOBeCHe

Jist peakiuu u3 3ananus 4:

1) cocTaBbTE€ KHHETHUECKOE YPaBHEHUE;

2) coCcTaBbTE BBIpAKEHHUE JJII KOHCTAHTHI PAaBHOBECHS,

3) BBIYMCIINTE, BO CKOJIBKO pa3 U3MEHHUTCSI CKOPOCTh PEAKIMK MPU 33JJaHHBIX U3MEHEHUSX:

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

4) ykaxxuTe, Kak HEOOXOJUMO W3MEHUTh BHELIHHME MapaMeTphl (TemIeparypy, olliee JaBieHUE,
KOHIEHTPAILUU PEareHTOB), YTOOBI CMECTUTH PaBHOBECHE BIPABO.

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

Nmeercs Bomubrit pactBop HNOs. Macca pactBopennoro BemectBa 149,1 ., o0bem pactBopa 150
MJI, IUIOTHOCTH pacTBopa 1,42 r/em>.

Haiitn:
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Maccy pactBopurenst
Maccosyto foito, %.
Monbhyro 1010, %.

Awnh e

. MomsipHy!0 KOHIICHTPALIIO, MOJIb/II.

3a11afme 7. OKMCINTETBLHO-BOCCTAHOBUTEIbHbIE PeAKIMHU
,Z[JISI peaKI_[I/II/I, HpOTeKaIOH_IGI/I 10 HpI/IBe,Z[eHHOI/I CXEME, COCTaBbTC ypaBHCHI/ISI METOAOM
3JIEKTpOHHOTO OanaHca. sl KakION peakIuu YKaKHTE, KaKoe BEIIEeCTBO SIBIISCTCS OKHUCIUTENIEM, a
KaKO€ — BOCCTAaHOBMTEJIEM U 3a cUeT Kakux aroMoB. Onpenenute tuiisl OBP.

Al + KCIO; + H:SO; — KCI + Al(SOy); + H,O
Ks>SeO; — K;>SeO; + K5Se

3ananue 8. DiIeKTPOAHbIE MOTEHUMAJBI M XUMHUYECKHUE HCTOYHUKH TOKA

CocTaBbpTe CXeMy ralbBaHUYECKOTO AJIEMEHTA, HAMMMIIUTE 3JIEKTPOHHBIC YPABHEHHSI SJICKTPOIHBIX
IIPOLIECCOB M CyMMAapHOE ypaBHEHHE COOTBETCTBYIOIIEH OKHUCIUTENIbHO-BOCCTAHOBUTEIBHON PEAKIIMH.
Bbruncnute KOHIEHTPAIMIO PACTBOPA HIIEKTPOIIUTA.

HcxonaHbie JaHHBIE:

- Metasut niepBoro asekrposa Pb;

- DnekrposuT nepsoro 3ekTpoaa PO(NO3)y;

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

- Meramn Broporo snekrpona Tl;

- DneKkTposuT BTOoporo ekrpoaa TINOs;.

-9/1C 0,18 B.

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

Kak mporekaer KOHTAaKTHas KOpPpO3us IIMHKAa W KaAMHs BO BlaxHOM Bo3ayxe? CocTaBbTe
AIIEKTPOHHBIE YPaBHEHUS aHOIHOTO M KaTOAHOTO MpolieccoB. Kakue nmpoayKTel mpu 3TOM 00pa3yroTcs?

3ananue 10. daexkrpoans

Kak Oyzmer mpoucxoauTh 3JEKTPOIU3 BOAHOTO pacTtBopa siekTponuta KoSO, mpu ucnonb3oBaHuN
MHEPTHBIX 3J1eKTpooB? [IpuBeauTe ypaBHEHHE AMCCOIMAIMM AJIEKTPOJIUTA M MOSICHUTE BO3MOXKHOCTh
y4acTHs KaXXJOT0 M3 OOpa3yIOIUXCs HOHOB B DJIEKTPOAHBIX peakiusx. CocTaBbTe AIIEKTPOHHBIE
ypaBHEHHUS MPOIIECCOB, MPOTEKAIOIINX Ha dIEKTpoJaxX. Beraucnure Maccy (1 TBEPIABIX U KUIKHUX) WIH
00BEM NPU HOPMAJIBHBIX YCIOBUAX (ISl ra3000pa3HbIX) BEIIECTB, 0OPA3yIOIIMXCS Ha 3JIEKTpoJax (eciau
Ha KaTO/JIe BBIJIEISIFOTCS JIBa BEUIECTBA, pacdeT MPOBOAUTE TOJIBKO /ISl METAIIA).

JlaHHbBIC, HEOOXOMMBIE JIJISI PEIIICHHMS:

— BpeMs IPOBEICHUsI DIIEKTPOIIN3a T = 2 Yaca;

- cuna Toka =15 A.

5.2. Tunosoi Tect

1. Yemy paBHa MoJsipHasi Macca xsopoBojaopoaa (HCI)?
a. 73 r/monb.
b.73 kr.
c.44,8 n.
d.36,5 r/mounb.
2. B Kakux eIMHALIAX U3MEPSAETCA OTHOCUTENIbHAS aTOMHAs Macca?
a. B rpaMMax.
b. s;BsteTcst Ge3pazmMepHOli BETMIMHOIM.
C. B MOJIb.
d. r/moJb.
3. Kakoii 00bem 3aHuMaroT 16 T 030Ha (O3) MpH HOPMATBHBIX YCIOBUSIX?
a.22.4 n.
b. 7,47 n.
c. 11,2 .
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d.44,8 n.
4. KakoBbI CTEXMOMETPUYECKUE COOTHOIICHHSI MEXKIY IPOAYKTAMU PEaKIIUN

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

5. KakoB TeopeTnueckuii BbIX0OJ] BOJOPO/ia B Peakiuu 65 I IMHKA C XJIOPOBOAOPOJHON KUCIOTOM:

Zn + 2HCI = ZnCl; + H;

a. 100%.
b. 44,8 n..
C.65r..
d.1m.
6. Kakoe (kakue) KBaHTOBOE (KBaHTOBBIE) YHCIIO (YUCIIA) MOTHOCTHIO XapaKTEPU3yIOT SHEPTHUIO
AJEKTpOoHA?
a.a,n
b. n, I
c. ¢,nl
d. el
7. Uemy paBHBI KBAaHTOBBIE UKcaa n, £, my s 3EKTPOHA, HAXOAAIIETOCS B 5S-COCTOSIHUN?
a.51,0.
b.5,0,0.
c.0,0,5.
d. 1,5, 1
8. CKOJIbKO IPOTOHOB U HEUTPOHOB COJICPIKUT 85¢?
a. 21 u 46.
b. 25u2l.
c. 21 u2l.
d. 46 u21
9. B kakux mepuome U TpYINIE HAXOAUTCS DIEMEHT, OJeKTpoHHas ¢opMylna aTroma
kotoporo [Kr]4d'°5s%?
a. nepuon IV, rpynma IIA.
b. mepuon V, rpymmna IIA.
C. nepuop V, rpynmna VIIIA
d. mepuon IV, rpymnmna IIB.
10. Kakoif U3 2J1eMEHTOB XapaKTepU3yeTCs HAaUMEHBIIINM aTOMHBIM PanycoM?
a.Cl.
b. Br
c.l
d.F
11. B kakoil MoseKyJie UMEIOTCs IBOMHBIE KOBAaJICHTHBIE CBS3U?
a. CHy
b N,
c. NHs.
d. H,S
12. Kakoii THII XUMHAYECKON CBSI3H B F)?
a. Merannuueckas
b. TonspHas koBaneHTHas
C. Monnas.
d. HemonsipHas KoBaJIeHTHasI
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.MeToauuecKkue MaTepuaJibl, ONpeaeasaiolIue MPoueaypbl OeHUBAHUA 3HAHUH
6.Meto eCKHe MaTepHaJbl, onpeaeasiioiine mpoiie, ome a 3Ha ,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTEePU3YyIOIIMX 3TANbI
(popMupoBanus KoMneTeHIH A

6.1. TOroBbIii KOHTPOJBHBIA TECT JOCTYNEH CTYACHTY TOJBKO BO BpeMs TECTHUPOBAHUSI,
COIIACHO PacHUCaHMs 3aHATUI WK B yCTAHOBJIEHHOE JIEKAaHATOM BpEMSI.

6.2. CtyneHT HHPOPMHUPYETCSI O PE3yJIbTaTaxX TEKYIIEH yCIIeBaEMOCTH.

6.3. CryneHT mony4aeT WHPOPMAIMIO O TEKYIICH yCIIeBaeMOCTH, HAYMCICHHH OOHYCHBIX
0aJJIoB U AOIYCKE K MPOIEAYPEe UTOTOBOTO TeCTUpOBaHus oT npenoasatesns win B DUOC.
6.4. [IpousBoauTCS MACHTU(DUKAIMS TUIHOCTH CTYICHTA.

6.5. CrtyneHraMm, AOMYIIEHHBIM K MPOMEXKYTOYHOM aTTECTAIIMU, OTKPBHIBACTCS HWTOTOBBIN
KOHTPOJIBHBIN TECT.

6.6. TecT 3aKkpbIBaeTCs CTYACHTOM JIMYHO I10 3aBEPIICHUN TECTUPOBAHUS WIIM aBTOMATHUYECKU
M0 UCTCUCHUH BPEMEHHU TECTUPOBAHUS.
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