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1.Pa6ouas nporpamma nucuuminabl b1.0.08.01 «O0mas u Heoprannyeckas
XuMus» A8 0akajaaBpuata HanpasJenuss noaroroBku 44.03.01 Ilexaroruveckoe
oOpa3zoBaHue, NpoPuJIb NOATOTOBKH «XHUMHUS».

2.0lepeyeHb IUIAHUPYEMBIX Ppe3yJbTATOB OO0yYeHHS 1O JMCHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOCHUSA 00pa30BaTeIbHOI

2.1. leab 1 3a1a4M U3yYeHUS TUCUUILIMHBI (MOAYJIA)

Ilenv oucyunaunvt (Mooyns):
— (opMHUpOBaHHE HOBBIX 3HAHHWH, YMEHUN U MOHUMaHUA (yHAAMEHTAJIbHBIX MOHATHIMA
U 3aKOHOB COBPEMEHHOW OOIIe M HEOPraHWYeCKOM XHUMHH, pa3BUTHE OOIIETo
XUMHUYECKOTO MHPOBO33PEHUSI M XUMHUYECKOTO MBINIUICHUS, HEOOXOAMMOTO s
BBITIOJTHEHUS TPO(PECCHOHATBHBIX 3a/1a4.

Yuyeonuvie 3a0auu oucyunnunvt (mooyna):
— chopMHpOBaTh y CTYJICHTOB 3HAHUS O COCTaBe, CTPOCHUU U XMMHYECKHUX CBOMCTBAX
MIPOCTHIX BEIICCTB M XUMUYECKUX COCAMHCHUI; UMETh MPECTaBICHUE 00 dJIEKTPOHHOM
CTPOCHHUU aTOMOB U MOJIEKYJI, 3aKOHOMEPHOCTSIX XUMUYECKUX TIPEBPAIICHUI BEIIIECTB.
— U3YYHUTh B3aMMOCBSI3b PEAKIIMOHHON CITOCOOHOCTH HEOPTAaHUIECKUX M OPTaHMICCKUX
BEILIECTB C UX CTPOCHHUEM;

— HAy4UTh IIPOTHO3UPOBATH CBOMCTBA HEOPIraHUYECKHUX COCAUHEHNUM, OCHOBBIBAsCH HA
TEOPETUUYECKUX KOHIEMIIMIX O0IIeH XUMUH.

— O3HAKOMHUTHL C OCHOBaMH I/II[CHTI/I(I)I/IKaHI/II/I XHUMHUYCCKHUX BCIICCTB, BBIIIOJIHCHHEM
XUMHUYCCKOI'O ITPAKTHUKYyMa,

— CHocOOCTBOBAaTh HAay4YHOMY, HPAaBCTBEHHOMY CaMOpPa3BUTHIO, CaMOpeaTu3alluu,
MCII0JIB30BAHUIO TBOPYECKOIO ITOTEHIMANIA.

2.2. [lmanupyemMblie pe3yJabTaThl OCBOCHUS M CIUILINHbI

[Tponecc m3yuenus gucuuminabl b1.0.08.01 «OOmas u HeopraHuveckas XUMUSD)

HampaBJieH Ha (OPMUPOBAHUE CIECTYIOIINUX KOMIIETCHIIUMA:
VYK-1 - CnocobeH ocymecTBIsSITh MOUCK, KPUTUYECKUIM aHalu3 U CUHTE3 MH(pOpMauu,
OPUMEHATH CUCTEMHBIN OIXO0/ JIsl pEIIEHUS TOCTaBIEHHBIX 3a/1a4
[IK-1 - ChnocobeH ocCylmecTBIsATh OOydeHHE Yy4eOHOMY TMpeaMeTy Ha OCHOBE
MCIIOJIb30BAHUS MPEIMETHBIX METOJIUK U MPUMEHEHNS COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUU

B pe3ynbTaTe n3ydeHus JUCLMUIUIMHBI CTYIEHT JOJIKEH:

3HaTh:

— METOJIbl KPUTUYECKOTO aHaJM3a U OIEHKU COBPEMEHHBIX HAYYHBIX JOCTUXKEHU;

OCHOBHBI€ MPUHLHUITBI KPUTUUECKOTO aHAIHU3A.
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— (bopmbl, MeTOABI U CpeAcTBa OOy4YeHHS Y4YEOHOMY MpeIMEeTy, COBpEMEHHbBIC
oOpa3oBaTelibHbIE TEXHOJOTUH, METOANYECKNE 3aKOHOMEPHOCTH UX BbIOODA.

Ymern:

— HaxXOJUTh, KPUTHUECKU aHATH3UPOBATH U BHIOMPATh HH(DOPMALINIO, HEOOXOAUMYIO
JUI peIlIeHus] TOCTABIEHHON 3a/1auu

— OCYHIECTBJIATh OOyueHHEe Yy4eOHOMY TMpEAMETY HCXOAs H3 OCOOEHHOCTE!
coJiepKaHusl yueOHOro
Marepuaia, Bo3pacta U 00pa3oBaTeIbHBIX MOTPEOHOCTEH 00yUaIOIINXCSl.

Baanern:

— Bnameer: pa3nu4HBIMH BapuaHTAMU  PEIIEHUS  3aJlayd, OIEHUBAET UX
PEUMYIIECTBA U PUCKHU.

— METOJaMHU H  CpeACTBaMU OOydYeHHs y4eOHOMY TpeaMEeTy Ha OCHOBE
UCIIOJIb30BAHUS COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

3. Mecro nucuumiinabl B ctpykrype OITOIL.
Hucrummaa b1.0.08.01 «OO0mass u HeopraHwdeckass XUMHsD OTHOCHTCS K
JTUCHMIUITMHAM 0053aTeIbHOM YacTH ¥ BXOAUT B MOyJib "[IpenmeTHo-

4. O0beM aUCHMIITIMHBI (MOTYJIs1)
(B 3aYeTHBIX E€IWHMIIAX C YKa3aHUEM KOJMYeCTBa  aKaJIEeMUYECKUX  WJIHU
ACTPOHOMHMYECKUX 4YacOB, BBIJCJIECHHBIX HAa KOHTAKTHYIO paboTy oOydYaromuxcs ¢
npernofaBaresnieM (MO0 BHAaM YYEOHBIX 3aHSATHH) M HAa CaMOCTOSITEIBHYIO padoTy

KOHTaKTHBIE Yachl

Oobuiee KOJI-BO Konrposnp

Cemectp KOJI-BO 3ad. 126.3] TP cenr. Cp (Bpemst Ha

4acoB € THHHII Beero | mex L . 3 KOHTPOIIb)
1 252 7 90 36| 54 135 Ok3 (27 4.)
2 108 3 68 34134 13 OKk3 (27 4.)
3 144 4 60 30 | 30 S7 Ok3 (27 4.)

Hroro mo OPO 504 14 218 100|118 205 81

5. Copep:xxaHue IUCHUILVIMHBI (MOAyJsi) (CTPYKTYPHMPOBAHHOE IO TeMaM
(pa3aenaM) ¢ yKazaHWeM OTBEJIEHHOI0 HA HMX KOJIUYECTBA aKaJeMHUYeCKHX HJIH
ACTPOHOMMYECKHX YACOB U BU/I0B Y4€OHBIX 3aHATHII)

KonuuectBo gacoB

dopma
HanmenoBanue tem ouHas Gopma 3aouHas popma P
(pazeno onyseit) TEKYIIEro
JIETI0B, MOIYJIEN
p > Y B TOM YHCIIC B TOM YHCJIE KOHTPOJIA

n |nab| op |cem| U3 [ CP n |mab| mp |cem| U3 | CP

N | Bceero

© | Bcero

3145|678 101111213 (14| 15 16

O0mas xumusa

4
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BBEJIEHUE.

nabopaTopHas
Hpez[MeT " CTPYKTYypa 1 1 pabota, 3amuTa
oTyera
XUMHHN
XUMHNYECKA I nabopaTopHast
ATOMUCTHKA. e B 10 P e
OCHOBbI TEOPUI KogHOKBHYM;
nabopaTopHast
CTPOEHUA 18] 4 4 10 paGora, sanTa
ATOMA oTuera
NEPUOIMYECKHUI
3AKOH 'D;H KOJIZIOKBUYM;
MEHHEHEEBA B 20 4 6 10 nabopaTopHast
CBETE KBAHTOBOA paGora, saurra
MEXAHUYECKUX oren
[IPEICTABJIEHUN
ATOMHOE HﬂPO. nabopaTtopHas
PAJ_—[I/IOAKTHBHOC 23 2 6 15 paborta, 3amuTa
Tb oT4yeTra
XUMHNYECKASA KOQHOKB“YM;
nabopaTopHas
CBs3b U 271 6 6 15 paGora, sama
CTPOEHHUE oTuera
MOJIEKYJI
TEOPI/I}I KOJJIOKBUYM;
nabopaTopHast
XUMHUYECKIX 25 4|6 15 oo s
ITPOILIECCOB oTueTa
ATPETATHBIE KOILTOKBHYM;
nabopaTopHas
COCTOSIHUSA 25| 4| 6 15 e
BEHIECTBA oTyera
KOOPJIMHALIMOH “OgHOKBHYM;
naGopaTopHas
HBIE 251 4 6 15 paGora, samTa
COEJVUHEHNM A oTuera
PACTBOPBI KOG.HJ'IOKBI/IyM;
48 6 12 30 nabopaTopHas
pabora, 3auura
oT4yeTa
Bce“i o T3; 225| 36 | 54 135
Popma npomesk. Ox3ameH - 27 4.
KOHTPOJISL
Heopraﬂnqecmm xumus. Hemerananl 1 ux COCAUMHECHUA
BO,Z[OpO,Z[, BOJa KOJIITOKBUYM;
5 2 2 1 nabopaTopHast
pabora, 3ammra
oryera
XapakTepucTuka
3JICMCHTOB KO;“"KBHYM;
noarpymmsl VIIA 914 | 4 1 pz%o?;i(;ﬂf::a
rpynnsl. ["amoreHst oTdeTa
1 UX COCOUHCHUA
XapakTepucTuka
JJICMCHTOB
nabopaTopHast
noarpymmsl VIA 7 2 4 1 pabora, 3ammTa
rpynnbl. Kucnopon, oTueTa
030H, IEPOKCHUI
BOJIOPOJA
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Cepau ee KO;HOKBHyM;
JlabopaTopHas
COeIMHEHHS 10| 4 4 2 paGora, sauura
oT4yeTa
Cenen, Temtyp 1 ux mabopatopHas
5 2 2 1 paborta, 3aumra
COCIUHCHMUS oraera
XapakTepucTuka
3JIEMEHTOB KOJUIOKBUYM;
nabopaTopHas
noArpymmsl VA 10| 4 4 2 paGora, samura
rpynnbl. A30T U €ro oTueTa
COCIUHEHUS
docdop u ero KogHOKBHyM;
JlabopaTopHas
COCONMHCHUA 9 4 4 1 pabora, 3amura
oT4yeTa
MpeIbsK, CypbMa U nabopatopHas
5 2 2 1 pabota, 3amuTa
UX COCIMHCHUS e
XapakTepucTuka
3JIECMEHTOB KOJUIOKBHYM;
nabopaTopHas
noarpymmsl [VA 9 4 4 1 paGora, samura
rpymnIibl. anepo;[ u oTyera
€ro COCJUHCHUS
Kpemuuii u ero KogHOKBHyM;
JnabopaTopHas
COEIMHEHHS 5 2 2 1 paGora, samura
oT4YeTa
bop u ero coenunenus KOJUTOKBHYM;
4 2 2 nabopaTopHast
paboTa, 3amuTa
oT4yeTa
bnaroponnbie rasst naboparopHas
3 2 1 pabora, 3ammra
oT4yeTa
Bcero gacos 3a
81 ]34 | 34 13
2 cemMecTp
dopma TpoMexK.
p p Ok3aMmeH - 27 4.
KOHTPOJIS
Heopranuveckass xumusi. MeTaibl U UX COeJMHEHHUS
OOmue CBOMCTBA U naGoparopas
CITOCOOBI 7 2 2 3 paborta, 3amuTa
MOJYYEHHUs] METAJIOB ordera
OcCHOBHBIE OHATHS naGoparopHas
XAMWH KOMIUIEKCHBIX | 8 2 6 paGota, 3amuTa
COCTUHCHUH oTeTa
OneMeHThI IJIaBHOM —
IOATPYIIIBI ITA 12 4 2 6 nabopaTopHast
TPYIIIBI pabora, 3amura
yII
oT4yeTa
COCTMHEHMS
DJIeMEHTHI IJIaBHOM raBoparopras
noarpymsl [TA 141 4] a 6 pabora, 3ammTa
TPYIIIBI oTvera;
coe e KOJUIOKBUYM
TTMHCHUS
OnemenTtsl Ib rpymnmel KO;HOKBMYM;
J1abopaTtopHas
U UX COEOUHEHUS. 14| 4 4 6 paGora, saura
oT4yeTa
d-snements! 11b naboparopHast
IPYIIIIBI 10 2 2 6 paborta, 3amura
oT4yeTa
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d-simementsl VIb
IPYIIIbI 121 2| 4 6

KOJUTOKBUYM;
nabopaTopHast
pabora, 3amura
oryera

d-anementsr VIIb
TPYTIITBI 141 4| 4 6

KOJUIOKBUYM;
nabopaTopHast
paboTa, 3amuTa
oT4era

d-anements! VIII b

KOJIJIOKBUYM;

nabopaTopHast
IPYIIIBL 12 2 4 6 pabota, 3amuTa
oT4yeTa
CrtpoeHnue u cBoiCTBa
nabopaTopHas
KOMILICKCHBIX
0 CKC . 14 4 4 6 pabora, 3aiuTa
COCOUHCHUI oTyeTa
pa3IUIHBIX
Bcero gacos 3a
117{ 30 | 30 57
3 cemecTp
dopma mpoMex.
p p Ox3aMeH - 27 4.
KOHTPOJIS
Bcero yacos
42311001118 205
JUCHUILIHHE
4acoB Ha KOHTPOJb 81

5. 1. TemaTnyeckunii MJIaH JeKIHUM

) Popma poBe Ko pgecTBo
=2 Tema 3aHATHS U BOIIPOCHI JIEKIIUU (ng;f 4acoB
2 UHTEpaK.) 0DO 300
1. [BBEAEHUE. IIpenmer u cTpyKTypa XUMHUHU AKT. 1
OcHogHble 60npochi:
[Ipenmer u 3amaumn
XUMHH.
Ponb xumuu B GopMUpOBaHUH COLUATBHOM
KOMIIETEHTHOCTHU JINYHOCTH.
2. [ XUMHNYECKAS ATOMUCTUKA. AKT. 1

OcHoBHble 80NPOCHL:
ATOM, XUMHYECKUN PJIEMEHT, MOJIEKYJIa,
XUMHYECKOE BEIIECTBO.

AOCOIIIOTHBIE aTOMHAsL U MOJIEKYJISIpHASI MACCHI,

OTHOCHUTEBHBIE ATOMHAs U
MOJIEKYJISIPHASI MACCBI.

OcHOBHBIE

ra30BbIC 3aKOHBI. 3AKOH ABOTaJIpo U €ro
cneactBus. [loctositHHas ABoraapo.
Mosnsipablii 00BeM Ta3a.
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OObe1MHEHHBIN ra30BbIM 3aKOH U YPABHEHUE
COCTOSIHHUSI

UJCAIBHOIO ra3a. Y HUBEpCcallbHasl ra30Bast
nocrosiHHas. HopmanbHbie u

CTaHJAapTHHIE YCIOBUS.

3aKOH MOCTOSHCTBA COCTaBa. 3aKOH COXPaHEHUs
MAacchl U

SHEPTUH.

Meroasl onpeneneHuss MOJIEKYJIIPHBIX U aTOMHBIX
Macc

OCHOBbBI TEOPUU CTPOEHHUA ATOMA
OcHosHble 80npOChHi:

[Ipeanoceuikn BOSHUKHOBEHUS KBAHTOBO-
MEXaHUYECKOU TEOpUH

[TocTynatel KBAaHTOBO-MEXAHUYECKOU TEOPUU
BonnoBas ¢pynkius. Ypasaenue llpenunrepa
Atom Bomopoaa. OgHOZJIEKTPOHHBIE aTOMapHbIE
MHOr03JIEKTpOHHBIE ATOMBI

AKT.

INEPUOJJMYECKNH 3AKOH JI.1.
MEH/IEJIEEBA B CBETE KBAHTOBO-
MEXAHWYECKUX ITPEJCTABJIEHUI

OcHosHble 80npPOCHi:

CoBpemeHnHas GopmynupoBka Ilepuoguueckoro
CrpykTypa NepuoIu4ecKOr CUCTEMBI JIEMEHTOB:
NIEPHUO/JIbI, TPYIIIIbI, HOATPYIIIIHI 3JIEMEHTOB
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB DJIEMEHTOB
B [IEPUO/IaX U MOJArPYIIax NEPHOIUIECKON
CUCTEMBI

DnieMeHThI-aHanoru. Bujel ananoruu B
IIEPUOIUYECKOU CUCTEME IJIEMEHTOB

[IpaBuiia onpeneneHus CUIbl OCHOBAaHUM U
KHUCJIOPOJICOIEPKAIIMX KUCIOT. B3anmonencreue
OKCHJIOB M THJIPATOB OKCUIOB

anemeHTOB III nmeprona B BhICIIEH CTENIEHN
OKHCJIEHUSI C KUCJIOTaMHU M IIEJI0YAMMU.

AKT.

ATOMHOE SJ1PO. PAIMMOAKTHUBHOCTbD
OcHogHble 60NPOChL:

DJIEMEHTapHBIE YaCTHUILIbI

Teopus cTpoeHust IIeMEHTAPHBIC YACTHULIBI
ATOMHBIX SIAEP

SlnepHble peakuu

AKT./
HNuTepaxr.
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PaanoaktuBHOCTB. THIBI paAMOAKTUBHOTO
3aKOHBI pAIMOAKTUBHOTO pacnaia
EcTtecTBeHHAas ¥ HCKYCCTBEHHAA
PaIMOAKTUBHOCTh. PaIMOaKTUBHBIC PSIBI.

XUMHNYECKAS CBA3b 1 CTPOEHUE
MOJIEKYJI

OcHosHble 80NpOCyL:

Xumunueckas cBsa3b. [lapameTpbl XUMHAUECKOMN
CBsI3U. BajleHTHOCTH

HenanpaBieHHOCTh U

HEHAaCBhIIIIaeMOCTh HOHHOM CBSI3U

Meto BaJIeHTHBIX CBSI3EH

OCHOBHBIE MPUHIUITBI METO/a BAJICHTHBIX CBSI3€i
Metoa MONEKyISIpHBIX OpOuTaneit

HNonHas cBsA3b.MexMOIEKyIApHOE
B3anumojencTere. BogopoaHas cBs3b.

Axrt./
HNHTepakr.

TEOPUA XUMNYECKUX ITPOLHECCOB
OcHoBHble 80NPOCHL:

[IpenMeT 1 OCHOBHBIE MOHSTHUSL TEOPUU
XUMHUYECKUX ITPOIECCOB

OCHOBBI XUMHYECKOU

Tepmoxumus. 3akoH ['ecca.OuTponus. Bropou n
CBobOonnas aHeprus [ m66ca. Hanpasienue
Xumunyeckast kuaetuka. [IpeaMer xumMuueckou

AKT.

AT'PEI'ATHBIE COCTOSAHUA BEIHLIECTBA
OcHogHble 80npocyl:

Turbl arperaTHOrO COCTOSIHUS

TBepaoe COCTOSTHUE BEIIECTBA

’Kuakoe coctosiHuE BelecTBa

I"a3000pa3Hoe COCTOsTHME BEIIECTBA

[Inazma

AKT.

KOOPANMHAILMOHHBIE COEJIMHEHNA
OcHogHble 60NPOChL:

Koopnnnaunonunsie coenquaenusi. OCHOBHBIE
MIOJI0KEHUS] KOOPAWHALMOHHON TEOPUHU
Kiaccuduxanust KoopIMHAITMOHHBIX COCTUHEHUHN

AKT.
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Homenknarypa KOOpAMHAIIMOHHBIX COCTUHEHUM

N30oMepust KOOpIMHATMOHHBIX COCAUHEHUN

10.

PACTBOPBI

OcHosHble 80NPOCHI:

O6mras xapakTepucTuka pacTBopoB.Paz0aBieHHbIE
pPacTBOPHI HEANEKTPOIUTOB. KosmuraTuBHbie
CBOMCTBA paCTBOPOB.

PactBopsI anekTponuTos. Teopus
AJIEKTPOTUTHYECKON TUCCoMaIuy (MOHU3AIHN )
Teopus pacTBOPOB clIa0BIX ANEKTPOIUTOB. Teopus
CUJIBHBIX DJICKTPOJIUTOB

OOMeHHBIe peakIMi B pacTBOpax

BJIEKTPOJUTOB.I naponus.
OKuCINTENLHO-BOCCTAHOBUTEIBHBIE PEAKIIU B
pacTtBOpax. DJIEKTPOIU3

Konnouneie pactopsl.

AKT.

11.

Bonopon, Bona

OcHogHble 60NPOChHL:

[ToHSTHS: OKUCIUTEIHHO-BOCCTAHOBUTEIIHHBIC
peaKIuu, CTENEHb

OKHCJICHUS.

Pacuer crenenu oKHUCIIEHUS] aTOMa B MOJIEKYJIax U
WoHax. TunuyHbie

OKHMCJIUTENIA U TUITUYHBIE BOCCTAHOBUTEIIH.

THUIBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
pEaKIuu.

PaccranoBka k03 PUIIMEHTOB B OKUCIUTEIHHO-
CraHIapTHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
MOTEHIIUAJI CUCTEM B

BOJIHBIX pacTBOpAX.

10

AKT.
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DIEKTPOXUMHUYECKUI Psi/i HANPSYKEHUA METAJIOB.
Ouenka

HAIIPaBJICHUS U MOJHOTHI IPOTEKAHUS
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHOM

peakunu. B

DJIIEeKTPOIN3 BOAHBIX PACTBOPOB U PACIUIABOB.
DIIEKTPOXUMHUYECKUE

peaKuuy B HAyKEe U TEXHUKE.

12.

XapaKkTepucTrKa 3IEMEHTOB

noarpynmsl VIIA rpynmnsl. ['anorenst

U UX COCIMHEHUS

OcHogHble 80npoChL:

[Tonmoxenune Bonopoaa B [lepuonnueckon cucreme.
DJIEKTPOHHOE CTPOEHUE

aToma, MoJsieKyJbl. I30TOmel Bomopoaa.
PacnipocTpaH€HHOCTh U HaX0XAEHUE B
IPUPOJIE.

[IpomeIniuieHHBIE U JTaOOpPAaTOPHBIE CIIOCOOBI
IIOJIyYEHHUs BOAOPOA.

Pu3nyecKne U XMUMAYECKHUE CBOKCTBA
MOJIEKYJISIPHOTO BOJOPOJIa

CoennHeHus: BOJOPOIa C METAINIAMH U

Bopga — BaxHelIee coeIMHEHNUE BOAOPOA.

AKT.

13.

XapaKkTepucTrKa 3JIEMEHTOB

noarpynnsl VIA rpynmnsl. Kucnopon,

030H, IEPOKCH]T BOJIOPOIa

OcHogHble 80npoChL:

[Tono>xeHue rajloreHoB B NEPUOANUYECKON CUCTEME
J.1. Menpeneena,

DJIEKTPOHHOE CTPOCHHE aTOMOB. Painychbl aTOMOB,
CPOJICTBO K AJIEKTPOHY,

AIEKTPOOTPUIATEILHOCTD, MOTEHIINAI HOHU3ALINH,
MOJISIPU3YEMOCTD

dOu3NYeCcKre U XUMUYECKHUE CBOMCTBA raJIOTCHOB.
CpaBHEHHE OKHCIUTEIHLHON CIIOCOOHOCTH
Bonopoansie coenuueHus raoreHoB. MeTo bl
MOJTYYEHUS.

Kucnopoansie

coeMHEHUs raioreHoB. KauecTBeHHbIE peakiuu
Ha TaJIOT€HU/I-UOHBI.

11

AKT.




XI1-21: Pa6ouas nporpamma auciiiuinabl B1.0.08.01 «O61mast 1 HeopraHuuecKasi XHMHsD

CpaBHEHUE KUCIOTHBIX U OKUCIUTEIBHBIX
CBOICTB

14,

Cepa u ee coeuHEeHUS

OcHosHble 80NpOCyL:

OO01as xapakTepUCTHKA 3JIEMEHTOB IJIaBHOU
noArpynnsl VI rpynimsl

nepuoandeckon cucremsl .M. Menaeneesa.
[Tosoxkenune Kucaopoaa B EpUOINIECKOM
cucteme. CTpoeHHE 3JIEKTPOHHOM

00009KH aroMa kuciaopojaa. C

AJIOTpONHS KUCIOPOAA.

CocraB Bo3yxa. dusnyeckue 1 XUMUYECKUE
CBOKMCTBA

O30H. CTpoeHHE MOJIEKYJIbI 030HA.

AKT.

15.

CeneH, TeJUTyp U UX COECIUHEHHUS

OcHosHble 80npoChi:

[Tonoxenue ceprl B nepuoandeckou cucreme .M.
Menneneesa.

DU3NUECKUE U XUMUYECKHUE CBOMCTBA CEPBI.
OTHo1IEeHNE cephl K METaJIaM,

HEMETAJJIaM, CJI0KHBIM BEILIECTBAM.
Bonoponnsie coequnenus. CepoBoopoL,
CIOCOOBI MOJTYYCHUS,

bu3nUecKue 1 XUMHYECKHE CBOMCTBA.
Kucnopoansie coenquaenns cepbl. OKCU cepbl
(IV). Ilonyuenwue,

duznyecKkue 1 XUMUIECKIE CBONCTBA.

Cepnas kuciora. OTHOLIEHUE CEPHOM KHUCIOTHI K
MeTajjlaM, HEMEeTaJllaM U CJI0KHBIM BEIIECTBaM.

AKT.

16.

XapakTepucTrKa dJIEMEHTOB

noarpynmsl VA rpynnsl. A30T U €ro
COCIUHEHHUS

OcHosHble 80npocChi:

DNEeKTpOHHbIE KOH(UTYypalluu aTOMOB,
YCTOMYUBOCTb CTETNIEHEN OKHUCIICHHS.
[IpupoaHble coequHeHns. AJIOTPOIIHBIE
MoAU(DUKALIUH.

dusnueckue u

XUMHYECKUE CBOKCTBA

AKT.

17.

dochop u ero coequHEHUS
OcHogHble 80npOChL:

12

AKT.
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OO0u1as xapakTepUCTHKA SJIEMEHTOB TJIaBHOM
HNOATPYIIBI V TPYIIIbI

nepuoaunueckon cucrtemsl /.M. Menneneera. A
®u3znyecKre U XUMUYecKrue cBoiicTBa. OTHOIIEHUE
K METaJulaM 1 HemeTasuiaM. Hutpuael.
Ammuak. CTpoeHre MOJIEKYJIbl aMMHAKA.
XUMHUYECKHE CBOMCTBA aMMHaKa
Kucnopoausie coenrHenus azota.A30TucTas
kuciora. [lonyuenue u cBovictBa. Hutpursl.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHAS
JIBOMCTBEHHOCTb coenuuenuit azora (III).

18.

MBIIBSIK, CypbMa W UX COCTUHCHHUS

OcHosHble 80NPOCHI:

Ctpoenue aToMa, BO3MOXKHBIE CTETICHU
okucieHusi. @opmaabHas

BaJICHTHOCTh. AJIJTOTPOITHBIE MOTU(DUKAIIAN
docdopa, morydeHrEe U CBOMCTRA.

duznyecKre U XUMHUYECKUE CBOMCTBa Gocdopa.
OKHCIUTENTEHOBOCCTAHOBUTEIBHBIE CBOMCTBA
Oxcunbl hocdopa

(IT) u (V). ®usnueckre 1 XUMUYECKUE CBOWCTBA
OKCHJIOB.

Oxkcokucnotsl ¢pocdopa

(bocdhopucras, pochopnas, nupodochopHas).
duU3nuecKne U XUMAYECKHUE CBOMCTBA
opToochOpHON KUCTOTHI

AKT.

19.

XapakTepucTuKa dJIEMEHTOB

noarpynnsl [IVA rpynmnsl. Yriepon u

€r0 COCTMHCHHUS

OcHosHble 80NpOChHi:

OO6m1as XxapakTepuCcTUKa JIEMEHTOB MTOATPYTIITHI
Mbllbsika. OcoOeHHOCTH

XUMUYECKUX CBOMCTB MBIIIBSIKA U CYPbMBI.
Baxnetine coequnenus muimbsika (V) u (111)
okcunsl (V) u (I111), cypsmsinas u

CYpbMSIHUCTasi KUCJIOThI, aHTUMOHATBI U

AKT.

20.

Kpemnuii u ero coenuuenust

OcHogHble 60NPOChL:

OO0u1as xapakTepUCTHKA 3JIEMEHTOB-HEMETAIIJIOB
I[VA rpynmsl.

13

AKT./
HNuTepaxr.
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AnnorponHsie

BUJIOM3MEHEHHUS yTiiepoja (anmas, rpadur,
KapOuH, QyJepeH, HAaHOTPYOKH).
Oco0eHHOCTH CTPOEHHUS aiMasa, rpadura,
dusnyueckre ¥ XMMUYECKHE CBOMCTBA yriiepoa.
Coenunenusi yriiepoja ¢ a30TOM, CEpOi,

Oxcung

yraepoja (I1). Ctpoenue ero mosekysbl. CriocoOb!
nosyuenusi. duznyeckue u

XMMHUYECKUE CBOMCTBA.

Oxkcun yriepona (IV). CtpoeHne MONEKYIIbI.
du3nyecKkre 1 XMMUYECKHE CBOMCTBA OKCHIA.
CrocoObI ero MmoxydeHus. YToabHas KUCIIOTa.
Kap6onarsi,

TUAPOKAPOOHATHI.

21,

bop u ero coenuHenus

OcHogHble 80NpPOChHL:

O61mas xapakTepucTika Kpemuus. Poib
COCIMHEHUN KPEMHMUS B

IIOCTPOCHUU 36MHOU KOPBI

Pu3nyecKre U XUMUYECKUE CBOMCTBA KPEMHUS.
[TosmyyeHne TEXHUUECKOTO

KPEMHHUS U €r0 OYMCTKA.

KapOug kpeMHusi 1 MaTepuaibl Ha €ro OCHOBE.
Oxcun kpemuus (I1), monyuenue u npumMeHeHuE
Oxkcup kpemuus (IV),

HaxO0KJICHUE B IIPUPOJIE.

KpemnuueBbie KUCIOTBI, CTPOEHUE, CBOWCTBA,
IIOJIyYCHHE.

AKT.

22,

biiaroponssle rassl

OcHosHble 80npOChi:

bop. O6mas xapakrepuctuka. [Ipocroe BemiecTBo
U ero (PU3MKOXMMHUYECKHE CBOMCTBA.

bopuasl. Coequnenus ¢ BoAopoaoM (6opaHsl),
0COOEHHOCTH CTPOEHHUS.

BopHblif anruapua u 6opHas KUCIOTa, pABHOBECUE
B

Bopatsl - mpou3BOAHBIE PA3TUYHBIX MOHOMEPHBIX
U

AKT.

23.

OO01re CBOMCTBA U CIIOCOOBI
MOJTYYCHHS METAIIJIOB
OcHosHble 80NPOCHI:

14

AKT.




XI1-21: Pa6ouas nporpamma auciiiuinabl B1.0.08.01 «O61mast 1 HeopraHuuecKasi XHMHsD

OO0u1as xapakTepUCTHKA SJIEMEHTOB TJIaBHOM
noarpynms! VIII rpynmst

nepuoauueckou cucremsl .M. Menneneena.
Pu3nyecKne CBOMCTBA UHEPTHBIX I'a30B.
CpoacTBO aTOMOB K 3JIEKTPOHY.
HeBasieTHbIE U BaJI€HTHBIE COEUHEHUS
0JIarOpoJIHBIX T'a30B, MIOJIyYEHHUE, CBOMCTBA
Coenunenus BkimoueHus. Judropua,
teTpadropun, rekcapTopua kceHoHa. T

24,

OCHOBHBIE MOHATUS XUMHHU KOMILJIEKCHBIX
COCIMHCHUI

OcHosHble 80npOChHi:

[Tonoxenune meramioB B [lepuoanueckon cucreme
AJIEMEHTOB.

Knaccudukanus meranio. OcoOeHHOCTH
3JIEKTPOHHOT'O CTPOSHUS aTOMOB

METaJIJIOB.

KonnuecTBeHHbBIE XapaKTEPUCTUKU
METAJJINYECKUX CBOMCTB.

Merannuueckas XUuMU4YecKasi CBSI3b.

OO6muiue cBoiicTBa METAILJIOB.
DJIEKTPOXUMHUYECKHAN Pl HANPSHKEHUN METAIIIIOB
. Kopposus meraminon. CiocoOb1 60pbObI ¢

AKT./
HNuTepaxr.

25.

DneMeHThI raBHOM noarpynmnsl [ A rpynmnsl
COCIUHEHUS

OcHognbie 60npocel:

OCHOBHBIE NOHATHS: BHEIIHSSI U BHYTPEHHSS
cdepbl KOMIUIEKCOB, KOOPMHAIIMOHHOE

YU CJ10, KOMIUJIEKCHBIM UOH, JINTAHJIbI U UX
JNEHTAaTHOCTb, H30MEPHI

Krnaccudukanys KOMIUIEKCHBIX COSIMHEHU.
Krnaccugukanus nurasios.

HoMenknaTypa KOMIIJIEKCHBIX COCAMHEHUM.
[Iprpona XMMUYECKON CBS3U B

KOMIUIEKCHBIX COCIMHEHUAX C ITO3ULIUI TEOPUHN
BAJICHTHBIX CBS3€EU

N3omepus

KOMIUIEKCHBIX COE€AMHEHNH (IIPOCTPaHCTBEHHAS,
ONTUYECKAs, TUAPATHAS,

MOHU3aLMOHHAs, KOOPINHALUOHHAsA).
Jlucconpanysi KOMIUIEKCHBIX COETMHEHUN.
KoncranTa ycrounBoctu. Koncranra

AKT.

15
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26.

DneMeHThI rimaBHoM noarpymnmnsl [TA rpynmns
COEMHEHUS

OcHosHble 80npOoChi:

IIlenounsie meTamnel. [lonoxeHnue B
[Teprnoanyeckoi cucTeMe XUMUYECKUX
anemeHToB J[.M.Menneneesa

CrpoeHnue

aTOMOB. 3aKOHOMEPHOCTh U3MEHEHUS CBOMCTB
37eMEHTOB [A rpynisl.
PacripocTpaHeHHOCTh M HAXO0XK/ICHUE B
npupoaeOTINYUTENBHBIE CBONCTBA

JIUTHA. I[PI&FOHELTIBHO@ CXOACTBO JIMTHUS C MalrHUCM.

dusnyueckne 1 XUMUYECKHE

CBOMCTBA LIENIOYHBIX MeTauioB. CrIoCOOBI
OnemenThI [IA rpynibl (11e109HO0-3eMeNTbHbIE
MeTaJLIbl, OCpUILIUi 1

MarHuii). OO1as xapakTepucTUKa aTOMOB
I'uapokcupl, ux GU3NYECKUE U XUMUYECKUE
cBoiicTBa. CnocoObl

MOJTyYCHHUSI.

AKT.

217,

OnemMeHThI Ib rpynnel 1 UX COETMHEHHUS.
OcHosHble 80npOChI:

Meramnel [IIA rpynnel. [Tonoxenue B
[lepuoanyeckon cucreme

J.M.MenneneeBa. OOmast XxapakTepUCTHKA
anemeHTOB IITA rpyrmibl

Amomunuii. CriocoObl nosydenust. Pusnveckue u
XUMHUYECKUE CBOWCTBA.

OTHoIIEHNE ATFOMUHUSA K BOJE, KACIOTaM,
Okcupa u THAPOKCHU

anmoMuHus. CrocoOb! oayyeHusl. XUMHUECKHE
ceoyicTBa. Conu aFOMUHUSA, U UX

CBOKMCTBA

P-Merannel IV u Vrpynn. [lonoxenue B
[Iepuoanueckoii cucreme

J.M.MenpneneeBa. O01as xapakTepucTuka
@uznyecKkre 1 XMUMUYECKHUE CBOMCTBA.
OTHoOIIEeHNE CBUHIIA U BUCMYTa K

BOJI€, KUCJIOTaM, IIeJI0YaM.

Oxcupa 1 TuAPOKCU] CBUHIIA U BUCMyTa. CIocoObI
noay4eHus. XMMUYECKUE CBOMCTBA.

AKT.

28.

d-snements 11b rpynms

16

AKT.
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OcHognbie 60npocol:
d-anemenTsl Ib rpynmnsl.PacnpocTpaneHHOCTD U
HAaxXO0KJICHUE B IIPUPOJIE.

Oco0eHHOCTH ANMEKTPOHHOTO CTpoeHus d-
aneMeHToB. [lonoxxenue danemMeHToB B
[leproauueckoi CUCTEME IIEMEHTOB U Py
HaIPsSKEHU METaJUIOB.

3aBUCHUMOCTb KUCIOTHO-OCHOBHBIX CBOWCTB U
OKHUCIIUTETHHO-BOCCTAHOBUTEIHHBIX

CBOMCTB COCAMHEHU OT U3MEHEHUSI CTETICHU
OKHCJICHHUS AJIEMEHTA B COCTUHEHUH.
CnocoOHOCTh K KOMILIEKCOOOPa30BAHMIO.
OO1ast XapakTepUCTHKA 3JIEMEHTOB MOATPYIIIIBI
Meau (aATOMHBIN pajunyc,

SHEPTUsl, HOHU3AIUN, JHEPT U CPOJICTBA K
AJIEKTPOHY, AJIEKTPOHHAS

KOH(Uryparus, akTHBHOCTb METAJLJIOB,
MIOJIO’KEHUE B DJIEKTPOXUMUYECKOM PSAY
HANPsHKEHUS] METAILIOB).

ITonydenue u XMMUYECKHE CBOMCTBA
BAKHEUIIINX COCTMHEHUIN: OKCUIBI, TUAPOKCUIBI,
cosmm. KomrnekcHsie

COeMHEHNs 3JIeMEeHTOB Ib rpynmsl.

29,

d-anemenTsl VIb rpynmsl

OcHogHble 80NpOChL:

[Tonoxenue B [lepuoanueckon cucreme
XUMHYECKHUX 3J1IeMeHTOB [[. 1.

MenpneneeBa. OCOOEHHOCTH AJIEKTPOHHOTO
cTpoeHus aromoB. O01mas

XapaKTepUCTHKA AJIEMEHTOB MOATPYNIIbI [IUHKA
dusnyeckre CBOMCTBA IUHKA, OTHOILICHUE K
JENUCTBUIO MPOCTHIX BEIIECTB U CJIOKHBIX BEIIECTB.
XHUMUYECKHE CBOMCTBA [IUHKA, OTHOUIEHUE K
JEUCTBUIO MPOCTHIX BEIIECTB U CJIOKHBIX BEIIECTB.

AKT.

30.

d-anemenTtsl VIIb rpymims

OcHosHble 80npOChi:

OO6mias XxapakTepucTUKa 3JIEMEHTOB MOATPYIIIIbI
xpoma. Xpom. OcobeHHOCTH

CTpO€HHUs aTroMa. BaneHTHbIe BO3MOKHOCTH aToMa
XpOMa U CTENEHU OKUCIICHHUS.

du3nvecKrue 1 XUMUYECKHE CBOMCTBA Xpoma.

17

AKT.
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Croco6sI mosrydeHusi. KucioTHOOCHOBHBIE
CBOMCTBA, OKMCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA COEIMHEHUN

xpoma (1), (IT1) u (VI)

31.

d-snementsl VIII b rpymnmbt

OcHogHble 60NPOChHL:

OO6mias XxapakTepucTUKa 3JIEMEHTOB MOATPYIIIIbI
Maprasiia

Mapranen. Bo3Mo>KHbI€ CTEIEHU OKUCTIECHUS.
duznyecKrue U XUMHYECKUE

CBOMCTBA

KucaoTHO-0CHOBHBIE M OKUCIUTEIIBHO-
BOCCTAaHOBHUTEIILHBIC CBOMCTBA COCINMHCHUM
Maprasiia B CTENICHU OKUcIIeHus +2, +3, +4.
OKcuabl ¥ TUIPOKCHUIBI MApraHIia Co
CTCIEHBIO OKUCICHHUS +6, +7.

CpaBHHTEIBHAS XapaKTEPUCTUKA KUCIOTHO-
OCHOBHBIX U
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX CBOKCTB
COCAMHEHNN MapraHia B pa3jInyHbIX
CTEIEHAX OKUCIICHUS

AKT.

32.

CtpoeHnue 1 cBOMCTBA KOMIUJIEKCHBIX

COCTMHEHUI Pa3TUYHBIX SJIEMEHTOB

OcHosHble 80npOChHi:

OO6m1ast XxapakTepUCTUKA SJIEMEHTOB TPHAJIbI
CriocoObl UX MOTy4YeHUs, PU3NUECKHE U
XUMUYECKHE

XUMHUUYECKHE CBOWCTBA COJIEH JKEJE3a: MTOITYyUYECHUE,
peakiuyu ooMeHa

(kauecTBeHHBIE peakiuu Ha cou xkenesa (11 u III);
TUAPOJIA3 COJIEU JKEIIE3a;
OKHUCJIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOIICTBA)

®deppatbl, CIOCOOBI UX MOTyUYEHUS

U cBolicTBa. KOMIUIEKCHBIE COETMHEHUS JKETIE3a.
TokcnuHOE NENCTBUE HA

OKPY’KaIOILYIO CpENY

CnocoObl ux nosydyeHus, (puznyeckue u
XUMHUYECKHE

AKT.

Hroro

100

5. 2. Tembl NPAKTHYECKHUX 3AHATHH

(HE IPETYCMOTPEHO YUSOHBIM TUIAHOM)

18
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5. 3. Tembl cCeMUHAPCKMX 3aHATHH

(He mpeyCMOTPEHBI YUCOHBIM ILIAHOM)

5. 4. Ilepevyenn 1a00paTOPHBIX padoT

é (DOP;?IEEOBG' KosndecTso
§ Tema mabopatopHOil pabOTHI (axtus., 4acoB
s MHTEpaK.) 0DO 300
1. |Texnuka 6e30macHOCTH MpU pabOTE B XUMUYECKOMN AKT. 2
JabopaTtopuu
2. |Texnuka 1abopaTopHBIX paboOT U 000PYIOBaHUE AKT. 4
3. |OcHOBHBIE KJIACCHI HEOPTAHUICCKUX BEIIECTB AKT. 4
4. [Ycranonenue ¢hopmysibl KpUCTALIOTHAPATA AKT. 2
5. |Omnpenenenrie MOJISIPHOM MacChl OKCHA YTIiiepoja AKT. 2
6. |Omnpenenenrie SKBUBAJICHTHON U aTOMHOM MacChl AKT. 4
7. |Crmoco6s1 0unCTKH BEIIECTB OT MPUMECEei AKT. 4
8. |Omnpenenenne MIOTHOCTH METaJlIa AKT. 2
9. |Xumuueckasi TepMOJUHAMHKA AKT. 6
10. |CxopoCTh XUMHUYECKUX PEaKIUi AKT. 4
11. | Xumuyeckoe paBHOBECHE AKT. 2
12. |IIpuroToBieHNUE U ONIpEACIICHHE KOHIICHTPAIIUN AKT. 2
pPacTBOPOB
13. |. NonHOOOMEHHBIE peaKIIuu AKT. 2
14. |'maponus coneit AKT. 2
15. [[IpousBeaeHne pacTBOPUMOCTH AKT. 2
16. |KommonaHO-1ucniepcHbIC CHCTEMBI AKT. 2
17. | Xumudeckue peakiiuu Mex1y BellleCTBaMU B AKT. 2
TBEpIOH (aze
18. |OxucauTeIpHO-BOCCTAHOBUTEIbHBIE PEAKIINT AKT. 2
19. [lasibBaHMYECKHE PTIEMEHTBI. DJICKTPOJINU3 AKT. 2
20. |Koppo3sus meTannoB AKT. 2
21. | Onements! rnaBHo oarpymnmsl VII rpynms AKT. 6
22. |9nemeHThl riaaBHOM noArpymmsl VI rpynmsl. AKT. 4
23. |Cepa. XuMHUUYECKHE CBOMCTBA AKT. 6
24. | 3neMeHThI TJIaBHOM MOATPYIIHI V TPy AKT. 10
25. |9neMeHTHI TJIaBHOM ToArpyIibl [V rpymnmsi. AKT. 6
26. |9nemeHThl T1aBHOM noArpymisl 11 rpynmsn AKT. 2

19
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27. [Onementsl 1A rpynms AKT. 4
28. [Onements! 11 A rpymnmbt AKT. 4
29. [Onementsl | b rpymnms AKT. 4
30. |2nements! I1 b rpynmb AKT. 2
31. |.Onementsl VI b rpynmsi. AKT. 4
32. |9nements! VII b rpynmsi. AKT. 4
33. |2nements! VIII rpymisb. AKT. 4
34. |CBoiicTBa KOMIUJIEKCHBIX AKT. 4

COCIMHEHUM pa3InYHbIX 3JIEMEHTOB

Hroro 118

5. 5. TeMbl HHAUBUAYAJIBbHBIX 3AHATHH

(HE TIPEeyCMOTPEHO Y4EOHBIM IIIAaHOM)

6. IlepeyeHb y4eOHO-MeTOAUYECKOT0 00ecIeYeHUs 1JIsl CAMOCTOSITEIbHOM

padoThI 00y4AIIMXCH 10 JTUCHHUILTIMHE (MOIYJIIO)

CamocrosiTenbHasi padoTa 1o JaHHOW JAUCIHUILUIMHE BKIIIOYAET Takue GOpMbl pabOThI
Kak: paboTra ¢ 0a30BbIM KOHCIIEKTOM; MOJATOTOBKA K KOJUIOKBHYMY; JabopaTopHas
paboTa, MOArOTOBKA OTYETA; MOATOTOBKA K IK3aMEHY.

6.1. Conep:kaHue CaMOCTOATEIbHOI PA0OTHI CTYICHTOB MO JUCHHUILIUHE (MOIYJII0)

HaumeHoBaHue TeM u BOIIPOCHI, BBIHOCHUMBIC Ha

Kon-Bo gyacosn

Ne CaMOCTOSITE 10 pabo bopma CP
MOCTOSATEIILH T
Y0 paboty ODO | 300
1 [XUMHNUYECKASI ATOMUCTHUKA. TO/INOTOBKA K 10
. KOJUIOKBUYMY;
OCHOBHBIE BOIIPOCHI: naGopaTopHas
NuauBuayaipHbIC BEIECTRA, patora,

CMECH, PaCTBOPBL.

HopmanbHhbie u

CTaHJAPTHBIE YCIOBUSL. Y PABHEHUE XUMUUYECKON
peaKuu, KAYeCTBEHHAS U KOJIMYECTBEHHAs
uHbOpMaIus, 3aKTI0YCHHAS B ypaBHCHUHU
YpaBHEHUE XUMHUUYECKON pEaKLINM, KAYECTBECHHAs
Y KOJIMYECTBEHHAS

uHdOpMaIus, 3aKII0YCHHAs B ypaBHEHUU

ImoATOTOBKaA
oT4ucTa

20
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OCHOBBbI TEOP1HU CTPOEHUA ATOMA

IIOATrOTOBKA K

10

O . KOJUIOKBUYMY;,
CHOBHBIC BOIIPOCHI: nabopaTopHas
ATOMHBIE OpOUTAIM B MHOTO3JIEKTPOHHOM aTOME. pabora,
Pasmep, popMa 1 mos10KeHUE B POCTPAHCTBE HoAToToBKa
OoT4YeCTa
ATOMHBIX
op6uTtaneil. CnocoObl H300paxKeHUsT AaTOMHBIX
opOuTanei.
DOneKTpOHHBIE KOH(PUTYpALIMU U30JIUPOBAHHBIX
aTOMOB
IMTEPUOJINYECKWU 3AKOH JI.U. TOArOTOBKA K
KOJUIOKBUYMY,
MEHJIEJIEEBA B CBETE KBAHTOBO- nasoparopran | 10
MEXAHMYECKUX ITPEACTABJIEH1N pabora,
OCHOBHBIC BOTIPOCHI: HoAroToBia
oT4ucTa
3aKOHOMEPHOCTHU B U3MEHEHUU
METATNYECKUX/HEMETAIITNIECKIX CBOMCTB
MPOCTHIX BEIIECTB B MEPUOJIAX.
I'enetnueckas
CBSI3b MEXJy KJIaCCaMU HEOPTaHUYECKUX
B3auMoenicTBrE TPOCTHIX BEMIECTB 31eMEHTOB 111
nepuoja ¢ BOAOW, KUCIOTaMU U IIEJI04YaMu
ATOMHOE A1PO. PAIMOAKTUBHOCTD TO/IrOTOBKA K 15
O . KOJUIOKBUYMY;,
CHOBHBIE BOIIPOCHI: naGopatopHas
UckyccTBeHHas paluOaKTUBHOCTB. M30TONHAS pa6ora,
UHIAKAITIS MOJITOTOBKA
OT4YCTa
HoBbie xuMHUecKre 371EMEHTBI
DBOJIIOLIUS 3JIEMEHTOB BO Beenennoit
IIOAroTOBKaA K
KOJUIOKBUYMY;
XUMHNUYECKASA CBA3b U CTPOEHUE naGopatopHas 15
MOJIEKVYJI pabora,
OCHOBHBIC BOTIPOCHI: HoAroTosia
OoT4YeCTa
BemectBa ¢ HOHHOH CBSI3bIO0 U HEKOTOPBIE
00J1aCcTH UX MPAKTUYECKOTO UCTIONb30BAHUS
TBepabie
PacTBOPBI, CIUIABBI C METAJUIMYECKON CBSI3bIO U
HEKOTOpbIE 00JIACTH X MPAKTUYECKOTO
TEOPUSA XUMHWUYECKHUX ITPOIIECCOB TO/IrOTOBKA K 15
O . KOJUIOKBUYMY;,
CHOBHBIC BOIIPOCHI: nabopaTopHas
Metoa MONEKYISPHBIX OpOuTaeit pa6ora,
Teopust KpUCTAIUTMYECKOTO TIOJIS HoAroToBia
ATPET'ATHBIE COCTOAHUA BEIIIECTBA TO/rOTOBKA K 15
O . KOJIJIOKBUYMY,
CHOBHBIC BOIIPOCHI: nabopaTopHas
Kpucramnmmueckoe coctosiHue pabora,

21




XI1-21: Pa6ouas nporpamma auciiiuinabl B1.0.08.01 «O61mast 1 HeopraHuuecKasi XHMHsD

AmopdHoe cocTosiHIe

IIOAroToBKa

KOOPANMHALMOHHBIE COEJAMHEHMA
OCHOBHBIE BOIIPOCHI:

OO6mue nmpeacTaBaeHUs O BIUSHUN PACTBOPUTEIIS
Ha CKOPOCTb XUMHUYECKOM

pEaKINH.

HekoTopseie TUIIBI MHOTOCTAIMMHBIX pEAKIIAMN
Kunernueckas kinaccuukanus peakimi.
MoJieKynsipHOCTh U TTOPSJIOK peaKIuu

MOATOTOBKA K
KOJUIOKBUYMY;
naboparopHast
pabora,
MOATOTOBKA
oT4eTa

15

PACTBOPEI
OCHOBHBIE BOIIPOCHI:

CunbHbIe U clladble KUCIOTHI U OCHOBAHHMSI.
VYcnoBus cMenieHust 00paTuMoro
TUIPOJIMTUYECKOIO PAaBHOBECHS.

VYcnoBus cMenieHust 00paTuMoro
TUAPOJIUTHYECKOTO PAaBHOBECHSI.

MOATOTOBKA K
KOJUIOKBHYMY;
nmabopatopHas
pabora,
MOJITOTOBKA
oT4eTa

30

10

Bonopon, Bona

OCHOBHBIE BOIIPOCHI:

Pacuer cTreneHu OKUCIEHUs aTOMa B MOJIEKyJax U
MOHAX.

CBsI3b U3MEHEHUS CTAaHAAPTHOT'O 3HAYCHUS
sHepruu ['ub6ca u n3mMeHeHus

CTaHJApTHOIO MOTEHIIMAIa OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHOM peaKInu.
DNEKTPOXUMHUUECKHE

peaKklMK B HAyKe U TEXHUKE.

MOATOTOBKA K
KOJUIOKBUYMY;
nmaboparopHas
pabora,
MOATOTOBKA
oryera

11

XapakTepuCTUKa 3JIEMEHTOB

noarpynnsl VIIA rpynmsl. ['amorenst

Y UX COCIMHEHUS

OCHOBHBIE BOIIPOCHI:

Jnarpamma coctostHus BoAbl. Tskénast Boaa.
Pousib BOABI B IpUPOJIE U TEXHUKE.

[Ipo6iema o4rCTKH BOJIBI.

MOATOTOBKA K
KOJUIOKBUYMY
nmaboparopHas
pabora,
HOATOTOBKA
oryera

12

XapakTepucTUKa dJIEMEHTOB

noarpynmsl VIA rpynnel. Kucnopon,

030H, IIEPOKCHJT BOIOPOAA

OCHOBHBIE BOIIPOCHI:

Haxoxxnenue B npupoze.

Cxembl 00pa30BaHuUs MOJIEKYJI TAJIOT€HOB U3
aToMoB o MetogaMm BC

u MO.

bruoxummnueckast POJIb TAJIOTCHOB.

MOATOTOBKA K
KOJUIOKBUYMY;
snaboparopHast
pabora,
MOATOTOBKA
oTyeTa

22
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13

Cepa u ee coeUHEHUS

OCHOBHBIE BOIIPOCHI:

Kunkuil Kuciaopon, ero CBOMCTBa U NPUMEHEHHUE.
CoctaB atmoc¢epHOro

BO3]lyXa, TOCTOSIHHBIC U NTEPEMEHHBIE

[Tepokcun. Ilepokcokuciorsl. Ilepokcub
METaJJIOB.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA

MIOJTOTOBKA K
KOJUIOKBUYMY
naboparopHast
pabora,
MOJITOTOBKA
oT4eTa

14

CeneH, TeJUTyp U UX COCTMHEHUS
OCHOBHBIE BOIIPOCHI:

[TpuHIUTIBI TIPOMBITIIEHHBIX

METOJIOB MOJYUYEHHUS CEPHOU KUCIIOTHI.
Oneywm.

TuocepHas KUCIOTa U THOCYIb(ATHI.

HOATOTOBKA K
KOJUIOKBUYMY;
nmaboparopHas
pabora,
HOATOTOBKA
oryera

15

XapaKTepI/ICTI/IKa 9JICMCHTOB

IOATOTOBKA K

KOJUIOKBUYMY;
noarpynmsl VA rpynnsl. A30T U €ro naBopatopHas
COCINMHCHUS pabora,
OCHOBHEBIE BOIIPOCHI: HOATOTOBIA

o o oTucTa
AHOMaJIbHBIE CBOMCTBA coeuHEHUH ceneHa. Conu
KHCJIOT CEJIEHA U TeJUTypa
Pu3noIOrnyecKkasl akTHBHOCTb COCIMHEHU I
ceJleHa u
16 |®ocdop u ero coequHEHUS nabopaTopHas
0 . paborta,
CHOBHBIE BOIIPOCHI: HOATOTOBKa

"[lapckas Bojka" u €€ OKUCIUTEIBHOE NEHCTBUE
Hwutparse! u ux

OKHMCJIUTEIbHBIE CBOUCTBA. T

[Ipumenenue

A30THOU KHUCJIOTHI U €€ coJiei. ABOTHBIC
yIoOpeHwus.

oTyYera;
MOJTOTOBKA K
KOJUTOKBUYMY

17

MBIIBSIK, CypbMa U UX COCTUHCHHUS
OCHOBHBIE BOITPOCHI:

Comnu hocdopHOI KUCTOTHI

3nauenue GpocHopHbIX

ynoopenuii. ®U3H0I0rHYECKOe 3HaUCHUE
coeauHeHut gpocdopa.

MOATOTOBKA K
KOJUIOKBHUYMY;
nmaboparopHast
pabora,
MOATOTOBKA
oTyera

18

XapakTepuCTUKa 3JIEMEHTOB
noarpynnsl [IVA rpynmnsl. Yriepon u
€ro COeUHECHUS

OCHOBHBIC BOITPOCHKI:

23

MOATOTOBKA K
KOJUTIOKBUYMY;
nmabopaTopHas
pabora,
MOATOTOBKA

NnTITATA
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Bonoponnsie coeTMHEHNS MBIIIBAKA U CYPbMBI,
IIOJIyYEHHUE, CTPOECHUE,

CBONCTBA.

IIprMmeHenne coeqMHEHUI JIEMEHTOB MTOAIPYIIIIbI
MBIIIbSKA U CYPbMBI B

IPOMBIIIUIEHHOCTH, UX (PU3HOIOTUYECKOE

viiavia

19

KpemHnii 1 ero coequnenus

OCHOBHBIE BOIIPOCHI:

Bonopoansie coenunenus anemeHToB [VA —
rpynmsl. Meran. CtpoeHue

MOJIEKYJIBI.

O6HapyxeHue kKapOOHAT-HOHA.

naboparopHast
pabora,
[O/ArOTOBKA
oTueTa;
MOJArOTOBKA K
KOJUTOKBUYMY

20

biaroponsslie rassl

OCHOBHBIE BOITPOCHI:

IIpupoIHbIE U HCKYCCTBEHHBIE CHIINKATHI,
NOJIyYeHHE U MPUMEHEHHE.

MOATOTOBKA K
KOJUIOKBUYMY
naboparopHast
pabora,
MOATOTOBKA

21 [OOmue cBoiicTBa U CLIOCOOBI TIOATOTOBKA K
KOJUIOKBUYMY;
MOJTYYCHHS METAIIJIOB naGopatopias
OCHOBHBIE BOIIPOCHI: pabora,
[TpumeHenue 6JIarOPOTHBIX T'a30B U UX foaroroska
oTucTa
coenuHeHN. PU3HOIOruIecKast
AKTUBHOCTb
22 |OcHOBHBIC MOHATHS XUMHH KOMITJIEKCHBIX TOATOTOBKA K
o KOJUIOKBHYMY;
COCAMHCHNI nmabopaTopHas
OCHOBHBIE BOIIPOCHI: pabora,
DJIEKTPOJIN3 PACILIABOB U PaCTBOPOB MPH HOATOTOBKA
oT4ucTa
TIOJTyYE€HUU METAJLIOB.
CruaBbl.CBOMCTBA CIJIABOB.
23 |DneMeHTHI TIaBHOU oaArpynmsl [ A rpymisl naboparopas
pabora,
COCTMHCHHUS HOMrOTOBKa
OCHOBHBIE BOITPOCHI: oTyera;
[TpouHOCTH U pa3pylIeHHEe HOATOTOBIA &
. KOJUTOKBUYMY
KOMITJIEKCHBIX COCTMHEHUM.
PaBHOBecus B pacTBOpax ¢ y4aCTHEM
KOMITJIEKCHBIX
24 |2OnemenTsl rnaBHOM noarpynmsl [IA rpynms TOATOTOBKA K
KOJUTOKBUYMY;
COCAHUHCHNIA snaboparopHast
pabora,
IIOAroTOBKa
oT4ycTa
25 |(Onements Ib rpynmel 1 X coequHEHUS. TOrOTOBKA K

OCHOBHBIE BOIIPOCHI:

24

KOJIIIOKBUYMY,
jabopatopHas
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bepunnmii. CtpoeHnue aroma, sp 1 sp3
ruOpuan3anus. XuMHUIECKue

CBOICTBa, CIIOCOOBI MTOJIy4YEHHUs, IPAKTHYECKAs
3HAYUMOCTb.

Oxcupl U THIPOKCHUIBI IIETOYHO3EMENbHBIX
METAIIJIOB, MOJIy4eHHe, GU3MUECKIE

Y XMMUYECKUE CBOMCTBA

Buib1 )keCTKOCTH BOJIBI U CIIOCOOBI UX

1 1

pabora,
HOJIrOTOBKA
oTueTa

26

d-snemenTs 1B rpymnmb

OCHOBHBIE BOIIPOCHI:

Conu cBMHIIA M BUCMYTa U UX CBOKCTBA
OO6nacTu NpUMEHEHHUsI ATFOMUHUS U €r0

naboparopHast
pabora,
[O/ArOTOBKA
oTueTa;
MOArOTOBKA K

o o KOJUIOKBUYMY
coequHeHni. TOKCHYHOE JeiicTBHE Ha
OKPYKaIOILYIO Cpeny.
PacripocTpaHeHHOCTh ¥ HAXOXKICHHE B IPUPOJIE.
27 |d-anementsl VIb rpynmsl TOrOTOBKA K
O . KOJUIOKBUYMY,
CHOBHBIE BOIPOCHI: naGoparopias
Haxoxnenue B mpupozne. pabora,
CniocoObl TosTy4eHust HoAroTOBKA
oT4ucTa
PtyTh. ®U3n0M0rnyecKoe AEUCTBUE COCTUHEHUI
pTyT. OTHOILIEHUE PTYTH
K KHCIIOTaM.
28 |d-snementst VIIb rpymmbt TIO/IrOTOBKA K
O . KOJIJIOKBUYMY,
CHOBHBIE BOIIPOCHI: naGoparopHas
I HIPOJIN3 pabora,
PacTBOPUMBIX COJIeH Xpoma. Y CIIOBUs MOATOTOBKA
oT4ucTa
CYILIECTBOBAHUS XPOMATOB U IUXPOMATOB.
KauectBenHnas peakuusi Ha 0OOHapy>KEHHE
coeaunenuit xpoma (VI).
I'maponus
PacTBOPHUMBIX COJIeH XpoMa. Y CIIOBUS
CYILIECTBOBAHMS XPOMATOB U IUXPOMATOB.
KauecTBenHnas peakuust Ha 0OOHapy)eHHUE
coeauHenuit xpoma (VI).
29 [d-anemenTs! VIII b rpynmst TIOATOTOBKA K
0 . KOJIJIOKBUYMY;
CHOBHBIE BOTIPOCHI: naGopatopHas
MapraHuoBbIii aHTHAPUT, TTOTYYEHHE. pabora,
BHI/IHHI/Ie IIOArOTOBKA
oTycTa
KHACJIOTHOCTH CPE/IbI Ha MPOIIECCHI MPOTEKAHUS
OKHCITUTEIIbHOBOCCTAHOBUTEILHBIX PEAKITHIA.
30 [Crpoenue u cBOiCTBa KOMILIEKCHBIX naGoparopnas
pabora,

CO@I[I/IHCHI/Iﬁ Pa3JINIHBIX 3JICMCHTORB

25

IIOATrOTOBKaA
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OcCHOBHBIE BOIIPOCHI:

CnocoObl ux nojydyeHus, (puznyeckue u
XUMHYECKHE

XUMHUYECKHUE CBOWCTBA COJIEH Kene3a:
noJiyuyeHue, peakuuu oOMeHa

(kauecTBeHHBIE peakiuu Ha comu xxkenesa (11 u I11);
TUJIPOJIN3 COJIEN XKelle3a;
OKHUCIIUTEIHHO-BOCCTAHOBUTEILHBIC CBOICTBA)

oTYeTa;
MIOJrOTOBKA K
KOJUTOKBUYMY

Hroro

205

7. ®OH] OLIEHOYHBIX CPEACTB JIsl IPOBEJACHUS MPOMEKYTOYHOM aTTeCTALMH

00y4arouuXcH Mo JTUCHUILIHHE (MOIYJII0)

7.1. IlepeyeHp KOMIETEHUMI ¢ YKa3aHUEM 3TanoB ux GopMupoOBaHus B pouecce

OCBOCHHS 00Pa30BaTeJIbHON MPOrpaMMbl

Jeckpurn rC N — O1ieHOYHEBIE
TOPBI cpencTBa
YK-1

3HaTe  |METOJIbI KPUTUYECKOTO aHAIN3a U OLICHKH COBPEMEHHBIX
HAy4YHBIX IOCTUKEHUIN; OCHOBHBIE MPUHLIUIIBI KOJUJIOKBUYM
KPUTHUYECKOTO aHAJIU3A.

YMeTe  |HaXOJIWTh, KPUTUYECKH AHAJIM3UPOBATH U BHIOUPATh naboparopHas
uH(pOopMaILrio, HeOOXOTUMYIO JIJIsl peLICHHS TOCTaBICHHOM | paboTa, 3amuTa
3a/1a4u oTyera

Baaners |Bnageer: pa3nvyHbIMU BApUAHTAMHU PELICHUS 3a1a4H, K3AMEH
OLICHUBAET UX MPEUMYIIECTBA U PUCKHU.

IK-1

3uath (bopMBI, METO/IBI U CPENICTBA 00yUEHUS yUeOHOMY
peIMeTy, COBpEMEHHbIE 00pa30BaTEIbHbIC TEXHOIOTHH, KOJUIOKBUYM
METOJIMYECKUE 3aKOHOMEPHOCTH UX BBIOOpA.

YMeTb  |OCYLIECTBIISITh O0yUeHHE YUeOHOMY MPEIMETY UCXOIS U3 naboparopHas
0COOEHHOCTEH copepxkaHus yueOHOromaTepuaia, Bo3pacTa | paboTa, 3amura
1 00pa30BaTeNbHbIX NOTPEOHOCTEN 00YUYAIOLTUXCS. oTyera

Baaxers |MeTonaMu U cpeAcTBaMH 00yUYeHHs y4eOHOMY IIPEIMETY
Ha OCHOBE HMCI0JIb30BAaHUSI COBPEMEHHBIX 9K3aMEH

00pa3oBaTEIbHBIX TEXHOJIOTUH.

7.2. Onucanue nokaszareJieil ¥ KpUTEpUeB OLCHUBAHUA KOMIIETCHIIUNA Ha
PA3JIMYHBIX 3TaNaxX UX (POPMHUPOBAHHUS, ONMUCAHNE HIKAJ OLCHUBAHUSA

/g W

YpoBHU CHOPMHUPOBAHHOCTH KOMITCTCHITHH

26
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ULECHOYHbIC
cpeicTBa KomnerenTHOCTB BbasoBelii ypoBens  |JlocTaTouHsblil ypoBeHb|  Bricokuil ypoBeHb
HeC(i)OpMI/IpOBaHa KOMIICTCHTHOCTH KOMIICTCHTHOCTH KOMIICTCHTHOCTHU
KOJUJIOKBUYM JlaH HeMmoIHbBIM Jlan HemocTaTo4HO |J{aH IOJIHBIM, JlaH HOJIHBIN,
OTBET, IIOJIHBIM, HO pa3BEpHYTHIN Pa3BEPHYTHIN OTBET
MPEACTABISIOMUNA |HEJOCTATOYHO OTBET Ha MOCTaBJICHHBIE
co0oit MIOCJIEIOBATEIIbHbI |HA IOCTABJIEHHBIE |BOIPOCHI, CTYJEHT
pa3pO3HEHHBIE 1 OTBET Ha BOIpockl. B oTBeTe|cBOOOIHO
3HaHUS 1O TEME  |[IOCTaBJICHHBIE MPOCIIEKUBACTCS  |ONEPUPYET
BOIIpoOCa C BOIpoChl. CTyAEHT |4eTKas MTOHATUSMH,
CYILIECTBEHHBIMU  |BIIAJCET CTPYKTYpa, YMEET BBIICTUTH
OIIMOKaMu B 3HAHUSIMU TOJIBKO |JIOTHYECKast CYILIECTBEHHbIE
onpeneneHusaxIIpu [mo ocHoBHOMY MOCJIEA0BATENBHOC [€r0 MPU3HAKHU.
CYTCTBYIOT Marepuaity, HO HE |Tb, Crynenr
(hparMeHTapHOCTb, |3HAET OTpaKaroIas JEMOHCTPUPYET
HEJIOTUYHOCTh OT/IETTBHBIX CYIIIHOCTh rIyooOKHe
W3JI0KEHUSL. JeTaneu u PacKpbIBaEMbIX Y TIPOYHBIE 3HAHUS
JlomomHUTEIbHBIE |0COOCHHOCTEH, MOHATHH, TEOPH, [MaTepuasa 1o
u JOTTyCKaeT sBieHuil. CTyJIeHT |3aaHHBIM
YTOYHSIOIINE HETOYHOCTHU U TBEPJO 3HAET BOIIpOCaM,
BOIIPOCHI UCIIBITBIBAECT Marepuai 1o HCYEPNBIBAIOLIE U
MPETIOIaBaTeNs HE |3aTpYyAHEHHUS C 3aJJaHHBIM MOCIEN0BATEIIBHO,
NPUBOIAT K dbopMynupoBKOii  |BOIpOCawm, IPAaMOTHO U
KOPPEKLIMK OTBETA |OIPENEICHUN. rPaMOTHO U JIOTUYECKH CTPOMHO
oOyuarolierocs MOCJIEIOBATEIbHO |€ro mu3yaraer
€ero
W3JIaraeT, HO
JIOTTyCKaeT
HECYILIECTBEHHbBIE
HETOYHOCTHU B
nabopaTopHas Pa6ora Beinonnena|Pabora Beimonnena|JlabopatopHas JlaGopaTopHas
paborta, 3amura C HAPYIICHUSIMU, |4aCTHYHO WM ¢ [paboTa BbIMOJIHEHA [paboTa BEITIOJHEHA
oTyera BBIBO/Ibl YACTUYHO |HAPYIICHUSIMU, MOJIHOCTHIO, MOJHOCTBIO,
HE COOTBETCTBYIOT |BBIBOJbI YACTUYHO |OTMEYAOTCS odopmieHa
e, opopMIIeHHE |HE COOTBETCTBYIOT |HECYIIECTBEHHBIE |COTJIACHO
COJIEPKUT e, oOpMIICHHE |HETOCTATKH B TpeOOBaHUSM
HEJOCTATKU COJICPKUT oopmIIeHUN Bomnpocsr
Bomnpocsr mst HEJIOCTATKU Bompocsr mmst PACKPBITHI, OJTHAKO
3allUTHI HE Bonpocsr nns 3alIUThl PACKPBITHI |UMEIOTCS 3aMEYaHUS
PAaCKpBITHI 3aIlUTHl PACKPBITHI |HE MOJTHOCTHIO,

HE IIOJIHOCTBIO,
OJIHAKO JIOTHKA
coOmroeHa

OJIHAKO JIOTHKA
coOIroIeHa

27
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9K3aMCH

Marepuan He
YCBOCH U
H3J1aracTcs
HEOCO3HAHHO.
OrtBer He
COOTBETCTBYET
paboueit
nporpamme
yaeOHOU
JTUCLUIUINHBI, €CTh
MHOTO
3aMeYaHui.

Marepuan ycBoeH
Y U3JIaraceTcs
oco3HanHo. OTBeT
COOTBETCTBYET
paboueit
nporpaMmme
yueOHOI
JTUCITUTITUHBI, HO
€CTh 3aMCYAHMS,
He Oonee 3.

Marepuan ycBoeH
1 U3JIaraeTcs
oco3zanHo. OTBeT
COOTBETCTBYET
paboueit
porpaMme
yueOHOI
JTUCITUTITUHBL, HO
€CTh 3aMCYaHMS,
He Oosee?2.

Marepuan ycBOeH U
H3JIaracTcs
oco3HaHHo. OTBeT
COOTBETCTBYET
paboueli mporpaMme
yaeOHOM
auciuiinHel, Ha
BCE BOIPOCHI 1aH
HCUYEPIIBIBAKOLNAN
OTBET.

7.3. TunoBble KOHTPOJIbLHbIE 32JaHUSI WM HHbIE MATEPHAJIbI, HEOOX0AMMBbIe J1JIsI

OlleHKM 3HAHUI, yMeHUM i, HABBIKOB M (MJIH) ONBITA eI TeJILHOCTH,

XapaKkTepu3yIuX 3Tanbl GopMHUpPOBaHUSA KOMIIETEHIUI B Ipouecce 0CBOCHUS
o0pa3oBaTe/IbHOI MPOrpaMMbl

(1 cemectp ODPO)

1. CtpoeHue BelecTBa 1 XUMHUYECKAs CBSI3b.
2.KBanToBele uncna. [Ipunnun [Taynu.

7.3.1.1. IIpumepHbIe BONPOCHI AJIfl MOATOTOBKH K KOJVIOKBUYMY

3.DJIEKTPOHHOE CTPOEHNE MHOTO3JIEKTPOHHBIX aTOMOB. [IpaBuiia KiieukoBckoro u

4. Ilepuonnyeckasi CHCTEMA U IEPUOJNUECKUN 3aKOH.
5.loHHas CBSI3b.

6.KoBanienTHas CBS3b.

7.Metaunueckasi 1 BOIOPOJHAs CBA3U.
8. XUMHUYECKasi TEPMOIMHAMUKA.

9.BHyTpeHHss 3Heprus u HTanbnus. [IepBbIii 3aKOH TEPMOJUHAMUKH.
10.TeroBoi 3 PeKT XMMUYECKOM peakiuu. IK30- U SHIOTEPMUUECKHUE PEAKIIHH.

(2 cemectp ODO)

7.3.1.2. IIpumepHbIe BONPOCHI AJIfl OATOTOBKH K KOJJIOKBUYMY

1.Bonopoa. Ilonoxenune Bomopona B mnepuoaudeckoit cucreme .M. Menneneena.
N3oTonel Bogopoaa. Bo3MokHbIE BATIECHTHBIE COCTOSTHUA.

2.0Ou3NYECKHE U XUMUYECKHUE CBOMCTBA MEPOKCH 1A BOAOPOIA.
3.Cepa. ITonoxenune B nepuoandeckou cucreme JI.M.Menneneea. CtpoeHue

4.0kcup cepsl (IV). Ctpoenne MoJieKyJibl (METO BaJE€HTHBIX CBS3EH).
5.0xcun cepsl (VI). Ctpoenne MoseKysbl (METOT BAJICHTHBIX CBSI3EH).

28
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6.CBOiiCTBa KOHIIETPUPOBAHHOW W pa30aBIEHHON CEpHOH KUCTOTHL. OTHOIICHHE
KHCJIOT K METaJlJlaM ¥ HEMETaJlIaM.

7.Crenenp okucinenus. CpaBHEHUE CTPOCHHSI aToMa a3oTa u docdopa, ux

8.A30T. CTpoeHHE MOJIEKYJIbl a30Ta (METOJ BAJICHTHBIX CBS3€H, METOJAMOJICKYJISIPHBIX
opOuTaeii). Bo3Mo)kHbIE CTETIEHN OKUCIICHUSI.

9.Hutpatel. CriocoObl pa3yioxkeHus HUTPATOB. 3HAYEHUE a30THBIX yI0OPEHUIA.

10. Mbibsik, cypbMa, ciocoObl ux nosydeHus. u3ndyeckue CBOMCTBA U XUMHUUYECKHE.
ApcuH 1 cTuOMH. OKCUABI MBILIbSIKA U CYPHMBI.

7.3.1.3. IIpumepHbIe BONPOCHI ISl MOATOTOBKHU K KOJUVIOKBUYMY
(3 cemecTp OPO)

1.00mue cBoiicTBa MeTaioB. Mertamunueckass cBs3b. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHHS aTOMOB METAJUIOB. THITbI KPUCTAIUNIMYECKUX PELIETOK METAJIOB.
2.ONEeKTPOXUMHUYECKHIN PsJl HAMPSIKEHUS METALIOB. Psi CTaHIApTHBIX 3JEKTPOJHBIX
NOTEHI[UAJIOB.

3.CriocoObl MOTy4YeHHs] METAJLIOB.

4 Illenounsie Metawibl. [lonoxxkenune B Ilepuoguueckodl cHUCTEME XUMHYECKHX
snementoB J[.M.MenpaeneeBa. DJEKTPOHHOE CTPOECHHE AaTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB 3JeMeHTOB [A rpymnmbl. PacnpocTpaHEHHOCTh M HaXOXIEHUE B

7.3.2.1. IlpumepHbIe BONPOCHI K 3alIUTe Ja00PaATOPHBIX PadoT
(1 cemecTp OPO)

1.Kakune BemecTa Ha3pIBatOTCS MMPOCTBIMH, KAKUE CIOKHBIMU ?

2.Yt0 Takoe xuMu4eckas cBs3b. [lepeuncinre TUITBI XUMHUYECKOW CBSI3H.

3.JlaiiTe  ompeneneHWe IMOHATHSAM:  BAJEHTHOCTb, CPOACTBO K  DJIEKTPOHY,
AIIEKTPOTPULATEIBHOCTb.

4.00BsiICHUTE, KaK DJIEKTPOOTPUIATEILHOCTh BIUSET Ha OO0pa3oBaHUE HOHHBIX W
KOBAJICHTHBIX CBSI3€W B COEMHEHUSX ?

5.YeM 00BsACHSETCS JIOKATN30BAHHOCTD KOBAJICHTHOW CBSA3H?

6.00bsICHUTE HEHACHIISIEMOCTh U HEHANPABIEHHOCTh HOHHOM CBSI3H.

7.1IpeaMer XMMHUUYECKONU TEPMOANHAMUKH.

8.Uto Takoe TepmMoauHaMuyeckas cucrema. [IpuBennure npumepsl.

9.Yto0 Ha3bIBaeTCs TEMIOBBIM 3((HEKTOM XUMUUYECKON peakuun?

7.3.2.2. IlpuMepHbIe BONPOCHI K 3aLIUTE JIA00PATOPHBIX padoT
(2 cemecTp OPO)

1.I'anmorensl. XuMH4eCcKHe CBOMCTBA.
2.Bonopon. IlonyueHnune, cBOMCTBA, TUAPUTHI.
3.CoelMHEHUS TAJIOTEHOB C KUCIIOPOIOM.
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4.Kucnopona. IlonydeHnne u cBOMCTBA KUCIOPO/IA.
5.030H.CBoO¥CTBa 030Ha.
6. I[lomy4yeHue cepsl.

7.3.2.3. lIpumepHbIe BONPOCHI K 3alIUTE JIA00OPATOPHBIX padoT
(3 cemectp ODPO)

l.s-OnemenTsl | Tpynmel  NEPUOAMYECKON  CHUCTEMBI XUMHYECKHX JJIEMEHTOB
CpaBHUTEIBHAS XapaKTEPUCTUKA ATOMOB 3JIEMEHTOB MOJTPYIIbI U UX COSAUHECHUM.

2. Jlutuii. HaxoxxjaeHue B MNpUPOJE, CHOCOObI TMOJIYyYEHHS, €ro (QuU3NYeCKue Hu
XUMHUYECKHUE CBOMCTBA.

3.Coenunenus nutus. [ Ipumenenue.

4 Harpuii. Haxoxnenwe B mpupojie, CHOCOOBI IOJyYeHHs, €ro (Qusnueckue u
xuMudeckue cpoiictBa. Coenunenus Hatpus. [I[pumeHnenue.

S5.Iloarpynna kanus. HaxoxaeHue B mpupoe, CriocoObl OIyYeHUs, €ro GU3ndecKue 1
xuMuueckue cBoiictBa. CoeuHEeHUs Kanus, pyouaus u ne3us. [[pumenenue.
6.s-OnemeHTsl |l Tpynmel  MEPUOAUYECKOM CHUCTEMBI XHUMHUYECKHX JJIEMEHTOB
CpaBHHTENBHAS XapaKTEPUCTUKA ATOMOB 3JIEMEHTOB MOATPYIIIBI U UX COEAUHECHUH.

7. bepumnuit. HaxoxaeHue B TpUpOJie, CIIOCOOBI TOJy4YEHHUS, €ro (Qusnueckue u
xuMuueckue cBoiictBa. Coenunenus oepuuus. [Ipumenenue.

8.Marumii. HaxoxneHue B mNpuUpoje, CHOCOOBI IMOJy4eHHs, ero (U3NYECKHe U
xumudeckue cpoiictBa. CoenuHenusi Maraus. [Ipumenenue. Iloarpynma xanbius.
Haxoxpaenue B mpupojie, CIOCOOBI TMOJy4YeHHUS, €ro (QU3nueckue U XHUMHUYECKUE
9.Coeaunenust Kanplius, CTpoHIus 6apus. [Ipumenenue. XKecTkocTh BOJIBI.
10.p-OnemenTsl 111 rpynmbl NEPUOAMYECKON CUCTEMBI XMMUYECKUX DJIEMEHTOB

7.3.3.1. Bonipockl K 3K3aMeHY
(1 cemectp ODPO)

1.OCHOBHBIE TOHATHS U 3aKOHBI XUMUHU.

2.3aK0H OCTOSIHCTBA COCTaBa. bepTomIuabl U TaIbTOHHUIBI.

3.I'a30BbI€ 3aKOHBI. 3aKOH ABOTaJIpo U €ro CIAEACTBU.

4 KBanToBble yncna. [ Ipunuun [laymnn.

5.CpoACTBO K IEKTPOHY U IHEPTHS NOHU3ALUU.

6.21EKTPOHHOE CTPOEHUE MHOTO3JIEKTPOHHBIX aTOMOB. [IpaBuna KiieukoBckoro u
7.1lepuonnueckas cucremMa U NEPUOANIECKAN 3aKOH.

8.Buapl xuMudeckon cBsi3. MeTo BaJICHTHBIX CBS3EH.

9.MeTo1 MOJIEKYJIIPHBIX OpOUTaJIeH.

10.MonHas cBs3b.

11.KoBaneHTHast CBA3b.

12.Merannuueckast 1 BOJOPOAHAs CBA3U.

13.BHyTpeHHss 3Heprus U SHTanbNus. [IepBbIi 3aKOH TEPMOJUHAMUKH.
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14.TernoBoii 3¢ pekT XuMudeckoi peakuu. IK30- U SHIOTEPMUUECKHIE PEaKIUu.
15.3akon ['ecca u ero cnencreue. TepMOXUMUYECKUE PACUETHI.

16.9uTponus. Bropoii 3aKk0H TEpMOANHAMHUKHU.

17.9ueprus ['m66ca. Hampasnenue npoTekaHus XMMHUYECKUX MPOLECCOB.
18.'omoreHHbIe U reTeporeHHble cucTeMbl. CKOPOCTh XMMUYECKOM peaKiuu.
19.3akoH nelcTByronmx Macc. KOHCTaHTa CKOPOCTH PEAKLINH.

20. ITopsAtoK 1 MOJIEKYJISIPHOCTh PEAKIIHH.

21.3aBUCHMOCTBH CKOPOCTH peakiuu oT Temiepatypsl. [IpaBuio Baut-I'odda.

22. Karanu3 u KaTanu3aTopbl. AKTUBUPOBAHHBIA KOMILIEKC.

23.Xummnueckoe paBHoBecue. Koncranra pasHosecus. [Ipunnun Jle-1llarense.
24.Crioco0Obl BBIpa)KEHHS KOHILICHTPALUH.

25.KommuratuBHbIE CBOMCTBA PACTBOPOB HEAJIEKTPOIUTOB.

26.0cmoc. OcmoTrueckoe napienne. 3akoH Bant-I'odda.

27.3akoH Paynd. [loHmkeHue TeMneparypsl 3aMep3aHusi pacTBOpoB. Kpuockonuyeckas
KOHCTAHT

28.I1oBbIlIeHNE TEMIIEPATYPHI KUIIEHUS pACTBOPOB. DOYJIMOCKONUYECKAs] KOHCTAHTA.
29.PactBopbI, UX XapaKTepUCTUKa U Kiaccudukaius. MaeanbHble pacTBOPHI.
30.PactBopumocTts. KoadduiineHT pacTBOpUMOCTH.

31.Teopust AppeHuyca. DJIEKTPOJIUTHIECKAS TUCCOLINAIHS.

32.Cnabble U CUIIbHBIC AJIEKTPOJUTHI. CTeNeHb U KOHCTAHTa JUCCOIIUAIINY.
33.BoaopoaHbIil TOKa3aTenb CPEIbI.

34 I'mpponu3s coineil. Koncranta rupoinsa.

35.00mue pusznueckre CBOMCTBA METAILIIOB.

36.001mue puzndeckrue CBOMCTBa HEMETAIIOB.

37.CBolicTBa COEIMHEHUN XJIOpa.

38.CBoiicTBa COJIEN TAKEIBIX METAILIIOB.

39.CBoiicTBa a30Ta U COEIMHEHUN a30Ta.

40.CBolicTBa CEepbl U COCTMHEHUM CEPBI.

41.0OKucANTENbHO-BOCCTAHOBUTEIBHBIE pEeaKIIU. MeTo 1 2JIEKTPOHHOTO OanaHca.
42.Hanpasnenue nporekanus OBP.

43.21eKTpoau3 paciuiaBoB.

44.3neKTpoau3 BOAHBIX PACTBOPOB.

45.3akonbl Dapanes.

46.2nekTpoAHbI noTeHIHal. Y paBHenue HepHcra.

47.XAMUYECKHE NUCTOYHUKHU TOKA.

48.I"anpBaHUYECKU d7IeMEHT. DiaeMeHT Jlanuens-SIkoomu.

49.Koppo3sust MetaimioB. Buasl koppo3uu.

50.Crioco0bl 3a1UThl OT KOPPO3HH.

7.3.3.2. Bonpocsl K 3K3aMeHY
(2 cemecTp OPO)
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1.Bomopoa. Ilonmoxenne Bomopona B mnepuoamdeckon cucreme .M. Menneneesa.
N3otonsl Bonopoaa. Bo3aMoKXHbIE BAJIEHTHBIE COCTOSIHUSL.

2.CTpoeHHE MOJIEKYJbl BOAOPOAA (METOJ BAJEHTHBIX CBSI3€H, METOJ MOJEKYISPHBIX
opOuTanei).

3.Du3nyecKue U XUMUYECKHE CBOMCTBA Bogopoaa. Haxoxnenue Bonopoaa B mpupoze.
4.CoenuHeHust nepoKcuAHOro Tuna. CTpoeHue MOJIEKYJIbl IEPOKCHIa BOAOPOAA.
5.®u3nuecKue 1 XMuMHAYECKUE CBOKMCTBA MEPOKCH/IA BOIOPOA.

6.Cepa. [Tonoxenne B nepuoanyeckoi cucreme JI.1M.Menneneea. CtpoeHue

7. Bo3MOXHBIE BaJIEHTHBIE COCTOSIHUS. HaxoxieHue B mpupoae.

8.AJITOTPOIHBIC BUOM3MEHEHHUS cepbl. DU3NYECKUE U XUMUYECKHUE CBOMCTBA.
9.00nacTH NPUMEHEHUS CEPBHI.

10.CepoBonopoa. duznueckue 1 XUuMUYECKUE CBOMCTBA CEPOBOAOPOA.
11.BoccraHoBuTENBHBIE CBOMCTBA cepoBOI0poaa. CriocoObl MOTyUYEHHUS.

12.Cynbdunsl. Knaccudukamus cynbhuioB. Puznyeckue 1 XUMAYECKUE

13. PactBopumMoOcCTh cynbhuioB. ['uaponus cynbduuos.

14.0xcup cepsl (IV). Ctpoenne MosieKyabl (METO] BAJICHTHBIX CBA3EH).

15.®uznueckue u xuMuueckue cBocTBa. OKUCIUTETbHO-BOCCTAHOBUTEILHBIECBOMCTRA
okcuja cepsl (IV).

16.0xcun cepsl (VI). Ctpoenue Mosaekysbl (METO BAJICHTHBIX CBSI3EH).

17.®uznyeckre 1 XMMUYECKUE CBOMCTBA OKCHa CBOMCTBA okcuaa cepol (V).

18.0kcun cepsol (VI). CriocoObl osTydeHust 1 OOHAPYKEHUS.

19.CepHas kucinora. Pu3nyeckre 1 XUMUYECKHE CBOKCTBA.

20.CBolicTBa KOHIIETPUPOBAaHHONW W pa30aBieHHON cepHOM KHUCIOTHL. (OTHOIIECHUE
KHUCJIOT K METaJylaM U HEMETaJLJIaM.

21.Cynbdatsl u ruapocyibdarsl. [loaucepHbie KUCIOTHI.
22.0KuCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KUCIOPOIHBIX COEIUHEHUN CEPbI
23.00m1as XxapakTepucTUKa 3JIEMEHTOB VA - TpYIIIbl: MOJOXXEHUE B MEPUOIUYECKOMN
cucreme .. MenaeneeBa, CTpOEHUE aTOMa, SHEPTUSA

24. DHeprus CpoICTBA K SIEKTPOHY, AIEKTPOOTPUIIATEILHOCTb,

25.Crenens okucnenus. CpaBHEHHE CTPOEHHUS aToMa a3oTa U pocdopa, ux
26.B03MOXKHBIE€ CTEIIEHU OKUCICHUS M BAICHTHBIE COCTOSHHUAIIEPUOINYECKON CUCTEME
J.11. MenneneeBa, CTpO€HHE aTOMa, SHEPTHS.

27.A30t1. CTpoeHue MOJEKybl a30Ta (METOJ BAJIEHTHBIX CBSI3€H, METOAMOJEKYISIPHBIX
opOuTtaseii). Bo3mo)xHbIe CTENIEHN OKUCIICHUSI.

28.MOJIEKYJIApHBIX opOuTaeii). BoaMoxHbie cTenenu okuciaenus. Haxoxnenue B

29. ®duznyeckue U XMMUYecKre cBoMcTBa a30Ta. CriocoObl OTyUYeHHUS.

30.06macTi MpUMEHEHHUS a30Ta.

31.Hutpatsl. CiocoObl pa3iokeHuss HUTPATOB. 3HAYEHHE a30THBIX yI00pEHUIA.
32.®ochop. Uctopusi oTkpbiTusi. CTpoeHUE aTOMa, BO3MOXKHBIE CTEIEHU OKHUCIICHUSI.
AnnotrponHbie BumousMmMeHeHHUs Gochopa. DuznUeckue M XUMHYECKHE CBOMCTBA
dbocdopa. OKUCIUTETHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA ocdopa.
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33.®@ochun. CTpoeHHE MOJIEKYJbl METOJOM BAJICHTHBIX CBs3e. Du3MUECKue W
XUMHUYecKHe cBoiicTBa. CriocoObl MOTyUYeHUsI.

34. MbIbSK, CypbMa, cocoObl UX MonydeHus. PU3NYECKrue CBOWCTBA U XUMUYECKHE.
ApcuH 1 cTuOuH. OKCHUJIBI MBIIIBSIKA U CYPbMBI.

35.CoenviHeHUs MBIIIbsiKa, CYypbMbl. KHCIOTBI, OCHOBaHUS MBIIIbSIKA, CYPbMbI, HX
XUMHUYECKUH XapaKTep U CBOWCTBA.

36.00mas xapakTepucTUKa AJIeMEHTOB [VA —Tpymnmbl: MON0XKEHHE B MEPHUOIUIECKON
cucteme /.M. MenaeneeBa, CTpoeHrue aToMa, U3MEHEHHUE CTEIICHU OKUCIICHUS, SHEPTUU
VMOHU3al1HU, SHEPTUU CPOJACTBA K JJIEKTPOHY, JIEKTPOOTpULIATEIbHOCTH. Haxoxnenue B
npUpoze.

37. VYrnepon. Haxoxnenwe B mpupoje. AJUIOTPONHbIE MOAUGUKAIMU YTIEpoJa.
Kpucrannuueckoe crpoenue anMasa U rpapura. Ou3nueckue 1 XUMHUYECKUE CBOMCTBA
yriepoaa. O6iacTu NIpUMEHEHHUS.

38.0xcup yriaepoaa (11). Crpoenue ero mMojekyibl (METOJ BaJICHTHBIX CBSI3€H, METO]I
MOJIEKYISIpHBIX opOutaneit). CnocoObl mnonydyeHus. Duznueckue U XUMHUYECKUE
cBorcTBa. BoccraHoBuTenbHas akTUBHOCTh. (DU3MOIOTMYECKOE ACHMCTBUE YTapHOIO
39. Bomopomubie coemuHeHus 23ieMeHToB IVA —rpymmel. Metan. Crpoenue.
duznueckne U XUMUYECKHe cBoicTBa MeraHa. CriocoObl momyuenus. [IpakTudeckoe
npumeHenne Metana. . Okcup yriepoaa (V). Ctpoenue Mmosekyibl. Puznyeckue u
XUMUYECKHE CBOMCTBRA yriiepoaa. CrocoObl MOTyYeHUsl.

40. VYronpHas kucnora. KapOonatsl. ['mapokxap6onatsl. CrnocoObl 0OHapyKEHHS
kapoOonaroB. Kapouawsl. Kpemuuii, ero crtpoeHue. CoeIUHEHUS KpEMHHUSA C
KUCJIOPOAOM, (pusnueckue u xumudeckue cBoiictBa. KpemueBas kucnorta. CUIUKaTHI.
O6nacTu NpUMEHEHUs! COeTUHEHUN KPEMHUS.

41.0KuCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COCIMHEHUH YTIIEPO/Ia.
42.bnaropogHple ra3bl, CTPOEHUE AaTOMa, NPUYMHBI XHUMHUYECKOW HHEPTHOCTH.
Baxneliimue  BaJeHTHbIE COEIUWHEHUST KceHOoHA. [lomyuenue  GropugoB
okcocoenuHeHnd. bop, ctpoeHme aroma. DHU3MKO-XMMUYECKHME CBOMCTBA IPOCTOTrO

7.3.3.3. Bonpocsl K 3K3aMeHy
(3 cemecTp OPO)

1.00mue cBoiictBa MeTauioB. Metaminyeckas cBA3b. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHUS aTOMOB METAJIOB. THUIbI KPUCTATUIMYECKUX PEMIETOK METAJLIIOB.
2.ONEeKTPOXUMHUYECKUN PsJl HANPSKEHUS] METAIUIOB. Psifi cTaHIapTHBIX 3IEKTPOIHBIX
MOTEHIINAJIOB.

3.Cnoco06s1 moydeHus: MmetayiioB. [lomydeHrne MeTamioB BBICOKOW CTETEHH YHCTOTHI.
CruiaBsl.

4 llenouynsie wmetawibl. [lonmoxkenue B llepuoandeckod cucreMe XUMHUYECKHUX
anemeHToB [[.Ml.MenneneeBa. ODIEKTPOHHOE CTPOEHUE aTOMOB. 3aKOHOMEPHOCTH
VU3MEHEHHS] CBOMCTB 3J€MEHTOB [A rpynmbl. PacnpocTpaHEeHHOCTh M HAXOXIEHUE B
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5.®Pu3nueckue M XHMHYECKHE CBOMCTBAa HaTpuss M Kamusa. CrnocoObl MOIy4YeHHS.
[IpaBuna xpaneHus u oOpaiieHHUs] CO IIEJIOYHBIMU METaJJIaMU. 3HAYE€HHWE KaTHOHOB
KQJIUSI M HATPUS JUIs )KUBBIX OPraHU3MOB. bruonornueckoe 3Hau€HUE HATPUS U KaJIUs.
6.Du3nueckue U XMMHUYECKUE CBOMCTBAa OKCHJA, MEPOKCHUAA M TUAPOKCUIA HATPUS.
Crnoco6bl ux nonyuyenusi. 8.Jlutuit. Ctpoenne aroma. [lonoxenue B Ilepuoauueckoit
cucreme .M. MenaeneeBa. OTIMUUTENIbHBIE OCOOCHHOCTH (PU3MUECKUX U XUMUYECKUX
CBOWCTB JUTHUSA OT JIPYTHX IIEIOYHbIX MeTauioB. CoenuHeHus: TUTUSl (OKCUJl JTUTHUS,
TUAPOKCHU]T JTUTHS, CONU TUTHS). VIX pusnyeckue u XuMU4IeCKrue CBO

7.uctBa. IIpakTueckoe 3HaYCHHE JIUTUS U €I0 COCTUHECHUM.

8.0nementsl II-A rpynmbl (IIe10YHO-3€MENbHBIE METAJUIbl, OCpUIUIMA W MarHui).
[Tonoxenue B Ilepuommueckon cucreme xumuueckux snemeHToB .M. Menneneesa.
DJIEKTPOHHOE CTPOEHHWE aTOMOB. 3aKOHOMEPHOCTh M3MEHEHUS SHEPIHMM HOHM3AIUHU,
aTOMHOI'O  pajauyca, KHUCJIOTHO-OCHOBHBIX CBOMCTB. PacmpocTpaHeHHOCTb H
HaXO0XKJIEHUE B IPUPO/IE.

9.bepunnuii, ctpoeHue aroma, sp u sp3 rubpuamzanua. Puznueckue, XUMHUECKUE
cBorictBa 6epwuus. [lonydenue 6epusims.

10.0kcuapl u rugpokcuasl Oepwmusa. Ux ¢usnueckue U XUMUYECKUE CBOMCTBA.
OO0GnacTy MpUMEHEHUS COSTMHEHUIN OepUILITHS.

11.Marauii. ®dusnueckue W XUMHYECKHE CBOMCTBA. OKCHA WM THIPOKCUJ MarHus,
cnocoObl ux nosydeHusi. Conu Maruus. 3Ha4eHUE MarHus i1l OpraHu3ma.

12 Kanpunii. dusndyeckue U xuMuyeckue coiictBa. OKCHI M THUAPOKCHJ MeETallia,
cnocoObl ux nonydeHusi. Conu kanbius. [Ipumenenue. buonoruyeckoe 3HaueHue.
13.Buibl 5KECTKOCTH BOJIBI M CIIOCOOBI UX YCTPAHEHUS.

14.KommekcHble coenuHeHus. OCHOBHBIE IMOJOKEHUs Teopuu BepHepa. Buemnss u
BHYTpEHHIs cepbl KoMIuleKcoB. Knaccugukanys KOMIUIEKCHBIX COEAMHEHUH.
15.Metramne! IIIA-rpynmsl. [Tonoxenue B Ilepnoguueckon cucreme [[.M.Menneneesa.
DIIEKTPOHHOE CTPOCHHUE aTOMOB.

16.0xcup u ruapokcu amoMutusa. CriocoObl MOTy4eHHuss. XMUMUYECKUE CBOWCTBA.
17.Conu antoMuHusl, UX CBOMCTBA (peakuuu 0OMeHa, TUAPOIIU3,

18.Metanmnel IVA-rpynnel. Ilonoxkenue B Ilepuoanueckord CUCTEME XHMHUYECKHX
anemeHToB J[.M.MeHneneeBa. DIEKTPOHHOE CTPOEHUE aTOMOB.

19.0m0B0, cBusen. CrnocoObl mojydeHus. PU3MYECKHUE U XHUMHYECKHE CBOMCTBA.
25.0kcuapl (TUAPOKCUIBI) 010Ba M CBUHLA. PU3MUECKHME M XUMHYECKHE CBOWMCTBA.
CpaBHHTENbHAA XAPAKTEPUCTHUKA KUCIOTHO-OCHOBHBIX CBOWCTB B CTENEHU OKHCIICHHUS
+2 u +4. Tokcukonorus. IIpumenenue o10Ba, CBUHILA U UX COCIUHEHUN.

20.00mas  xapakTepUCTHKa DJIIEMEHTOB  moArpymmbl menu. [lomoxeHue B
[leproanyeckor cucreme XxuMudeckux siaemeHToB [[.1. Menneneena.

21.00mas  xapakTepUCTHKa DJIEMEHTOB moArpymmbl mMenu. [lonoxeHue B
[leproanyeckon cucreme XxuMudeckux siaemeHToB [[.1. Meneneena.

22.006m1as xapakTepUCTUKA 3JIEMEHTOB OATPyIbl Menu. OCOOEHHOCTH 3JIEKTPOHHOTO
cTpoeHust aToMoB. Hanbosee xapakTepHble CTETIEHN OKUCIEHHsI aTOMOB MeH, cepedpa,
3ono0ta. Haxoxnenue B npupojae. CrocoObl MOTyYEHUs.
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23 .Metamnsl [VA-rpynmnsl. DeKTpoHHOE cTpoeHue aromMoB. OOImas XapakTepuCTUKa
NOATPYIIIBI AJIEMEHTOB. PacpocTpaHEHHOCTh M HAXO0XK/IEHHUE B IPUPOJIE.

24 MeTtajuisl

[ITA-rpynmer.

OOmiasi XapakTepUCTUKAa JIIEMEHTOB

[ITA-rpynmsl.

PacnipocTpaHeHHOCTh M HaxoJeHHe B pupoze. AmoMuHun. CriocoObl MOTydeHus.

25.Meramuter  IITA-rpynmer.

duznyeckue M XUMUYSCKHE CBOMCTBA.

OTHoOIEHNE

AJIIOMHWHHA K BOAC, KHUCJI0TaM, LICII0YaM. OOGiactn IMPUMCHCHUS AJIFOMUHUS U €TO

26.Metamnst [IIA-rpynnel.  OGnacTu MPUMEHEHUS aTIOMUHUS U €70 COSAMHEHUIA.

7.4. MeToau4yecknue MaTepHaJIbl, ONpeessiolme MpoueIypbl OLeHUBAHUSA
3HAHUH, YMEHHU I, HABBIKOB M (WJIH) ONBITA AEATEIbHOCTH, XaPAKTEPHU3YIOLIHMX
Tanbl GOPMUPOBAHUA KOMIIETECHIUM.

7.4.1. OueHuBaHue KOJUIOKBHYMA

Kpurepuii YpoBHU dhopMHPOBaHUS KOMIIETEHITUI
OLICHUBAHUS bazoBbIit JloctaTouHbIi Bricokuii
ITonnora oTBera, OTBeT NOoNHLIHA, HO ecTh  |OTBET MOJIHBIMH, OTBeT NOJIHBIH,
OCJIEIOBATEIHLHOCTE U 3aMedaHus, He Oomee 3 TOCJIEIOBATENLHBIHN, HO IMOCJICIOBATEIIHHBIM,
JIOTHKA U3JIOKCHUSA €CTh 3aMCYaHus, HC Oouee | TOrMUHBIH

2

IIpaBUIBHOCTB OTBETA, €I0
COOTBETCTBHE paboueit
porpamMme yaeOHon
JTUCLUIUINHBI

OTBeT COOTBETCTBYET
paboueit mporpamMme
y4eOHOU JUCIUILITHEI, HO
€CTh 3aMeuaHus, He Ooiee
3

OTBeT COOTBETCTBYET
paboueit mporpaMme
yueOHOW JUCIUITIIHEL, HO
€CTh 3aMeuaHus, He 0oJiee
2

OTBeT COOTBETCTBYET
paboueit mporpaMme
y4eOHOM AUCIMIUINHBI

CriocoOHOCTh CTy/IeHTA
apryMeHTUPOBaTh CBOM
OTBET U PUBOJUTH
pUMEPBI

OTBeT apryMeHTHpOBaH,
PUMEPBI IPUBEICHBI, HO
ecThb He Oozee 3
HECOOTBETCTBHI

OTBeT apryMeHTHpOBaH,
MIPUMEPBI TPUBEACHBI, HO
ecTh He Ooee 2
HECOOTBETCTBHI

OTBeT apryMeHTHpOBaH,
MIPUMEPHI TPUBEIECHBI

OcCO03HaHHOCTH
M3JIaraeMoro Matepuasia

Marepuan ycBOEH u
M3JIaraeTcsi OCO3HaHHO, HO
ecTh He Oonee 3
HECOOTBETCTBUM

Marepuai ycBOEH 1
H3J1araeTcs OCO3HAHHO, HO
ecTh He Oonee 2
HECOOTBETCTBUM

Marepuai ycBOeH U
U3J1araeTcsi OCO3HaHHO

CooTBeTcTBHE HOpMaM
KYJIBTYPHI peUH

Peus, B 11emmomM,
rpaMOTHast, COOJIIOICHBI
HOPMBI KyJIBTYpPHI PEUH,
HO €CTh 3aMEUaHus, He

Peus, B niemmomM,
rpaMOTHasi, COOJIFOICHBI
HOPMBI KYJIBTYpPBI PEeUU,
HO €CTh 3aMeYaHusl, He

Peus rpamotHas,
COOJTI0ZICHBI HOPMBI
KYJbTYpBI PeUH

KauectBO 0TBETOB Ha
BOIIPOCHL

Ectb 3ameuanus K
oTBeTaM, He Oomee 3

B neixoM, oTBETHI
PacKpBIBAIOT CYTh
BONpOCa

Ha Bce BOIIPOCHI IMOJTYUCHBI
HUCYCPIBIBAOIINC OTBCTHI

7.4.2. OneHuBaHue Ja0OPATOPHBIX PadOT

Kpurepuii
OIICHUBAHUS

YpoBHU dhopMHpPOBaHUS KOMIIETSHITUI

bazoBeiii

JlocTaTo4YHBIM

Bricokuit
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Brinonuenue u
odhopmIteHre
nabopaTopHOii paboTHI

PaboTa BrITOTHEHA
YaCTUYHO WIIH C
HAPYNICHUSMH, BbIBOJIBI
YaCTUYHO HE
COOTBETCTBYIOT IIEJIH,

o opMIICHUE COACPIKUT
HEJTIOCTATKH

Jlabopatopnas pabota
BBIMOJTHEHA TIOJTHOCTBIO,
OTMEYaIOTCS
HECYIIECTBEHHBIC
HEJOCTaTKH B
odopmireHUN

JlabGopaTtopHas pabora
BBIMOJTHEHA TIOJIHOCTBIO,
oopMIieHa cornacHo
TpeOOBaHMIM

KauecTBO O0TBETOB Ha
BOIIPOCHI BO BpeMSI 3aIlIUTHI
paboTsI

Bonpocs! a1 3a1uThl
PacKpBITH HE MOJHOCTHIO,
OJTHAKO JIOTHKA
co0JoaeHa

Bomnpocsl packpbIThl,
OJTHAKO UMEIOTCS
3aMevaHus

OTBETHI HOIHOCTHIO
PaCKpBIBAIOT BOMIPOCHI

7.4.3. OneHuBaHue dK3aMeHAa

Kpurepunit YpoBHU hOpMHUPOBAHUS KOMIETSHIUN
OLICHUBAHUS bazoBbIit JloctaTo4uHbIM Bricokuii
ITomHoTa OTBETA, OTBeT NMONHEIN, HO ecTh  |OTBET ITOJTHBIH, OTBET NOJHEIH,
MOCJICAOBATEILHOCTD U 3aMeuaHus, He Oomee 3 MOCACAOBATCIbHEIN, HO  |MOCIeHOBATENbHEINH,
JIOTHUKA M3JI0KCHUS ©CTh 3aMeUaHus, He 00jIee |TOrnIHBIH

2

IIpaBuiIbHOCTH OTBETA, €I0
COOTBETCTBHE paboueit
nporpamme yaeOHou
JTUCLUTUINHBL

OTBeT COOTBETCTBYET
paboueii mporpamme
y4eOHOH AUCIUTIUTMHEI, HO
€CTb 3aMeuaHus1, He Oomee
3

OTBeT COOTBETCTBYET
paboueii mporpamme
y4eOHOM AUCIMIUINHBI, HO
ecTb 3aMeuaHus, He Oomee
2

OTBeT COOTBETCTBYET
paboueii mporpamme
y4eOHOM AUCIMIUINHBI

CrocoOHOCTE CTYICHTA
apryMEeHTHPOBaTh CBOM
OTBET U IPUBOANTH
MIPUMEPHI

OTBeT apryMeHTHUPOBaH,
[IPUMEPHI IPUBEACHBI, HO
ecThb He Oozee 3
HECOOTBETCTBUI

OTBeT apryMeHTHPOBaH,
MIPUMEPHI IPUBEACHBI, HO
ecThb He Ooee 2
HECOOTBETCTBUM

OTBeT apryMeHTHPOBaH,
MPUMEPHI TPHUBEICHBI

OCO03HaHHOCTH
M3JIaraeMoro Marepuasia

Marepuan yCBOEH U
M3JIaraeTcsl OCO3HaAHHO, HO
ecTh He Oozee 3
HECOOTBETCTBUM

Marepuain ycBOeH 1
H3J1araeTcsi 0CO3HAHHO, HO
ecThb He OoJee 2
HECOOTBETCTBHI

Marepuan ycBoeH u
M3JIaraeTcsi OCO3HAHHO

CooTBeTcTBHE HOpMaM
KYyJIBTYpPBI p€U

Peus, B 11emoM,
rpaMOTHasi, COOJIIOICHBI
HOPMBI KYJIbTYPBI PEUH,
HO €CTh 3aMeUaHus, He

Peus, B 11e110M,
rpaMOTHAas1, COOTIOICHBI
HOPMBI KYJIBTYPBI peuH,
HO €CTh 3aMeYaHus, He

Peub rpamorHasi,
COOJTIOIEHBI HOPMBI
KYJIBTYpBI PeUd

KauecTBo 0TBETOB Ha
BOIPOCHI

Ectb 3ameuanus k
oTBeTaM, He Oojee 3

B 1ienom, oTBeTHI
PaCKpBIBAIOT CYTh
BOIIpOCa

Ha Bce BOIMPOCHI MOJTYYCHBL
HNCYCPIIBIBAOIIUC OTBETHI

7.5. UToroBasi peiiTHHroBasi OleHKa TeKylleil U MPOMe:KYTOYHOH aTTeCTAlNH
CTYIeHTA M0 JUCHUIIIHHE
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[To yuyebnoit aucummaune «OOmIas ¥ HEOPraHUYECKash XUMHSD UCHOJb3yeTcs 4-
OajulbHAsl CUCTEMa OLEHUBAHUS, UTOI OLEHUBAHUS YPOBHsS 3HAHUN OO0y4aronmxcs
NpeAyCcMaTpUBAET »d3K3aMEH. B 3a4eTHO-3K3aMEHAllMOHHYIO BEIOMOCTh BHOCHUTCS
OIICHKA IT0 YeThIpeXx0aITbHON cucTeMe. OOyJaronuiics, BRITOHUBIINN He MeHee 60 %
y4eOHBIX MOPYUYCHUN, MPEAYyCMOTPEHHBIX y4eOHbIM TianoM u PIIJI, momyckaercs k
’K3aMeHy. Hannuue HEBBINOJHEHHBIX YUYE€OHBIX MOPYYEHUH MOXET OBbITh OCHOBaHHEM
JUISL TOTIOJTHUTEINIBHBIX BOIIPOCOB MO JTUCIUIUIMHE B XOJI€ MMPOMEKYTOUHOW aTTECTALNU.
OOyuaromuiicsi, TOMYYUBIIUKA HE MeHee 3 OalloB Ha SK3aMEHE, CUYUTAeTCs

Ilkana oyenueanus mexkyuieil U NPOMENCYMOUHOU Ammecmayuu cmyoeHma

YpoBHU hopmMupoBaHUs Or1eHKa 10 4eThIpeX0a/TbHOM TITKajIe
KOMIICTCHIINHU JUIA OK3aMEHa
Bricokuii OTJINYHO
JlocraTouHbIit XOpOouIo
bazoBbIit YIIOBJIETBOPUTEIHLHO
KomnereHnuus He  chopmupoBaHa HEYJIOBJIETBOPUTEIIHLHO

8. IlepeyeHb OCHOBHOI M 1ONOJHUTENbHOM Y4eOHOI JJUTEepaTypbl, HEOOX0AMMOI
JJISL OCBOCHM S AUCIHUTIMHBI (MOLYJIs)

OcHoBHas JINTEpaTypa.

Ne bubnnorpaduueckoe onvucanue <Y°166:£:4 YH%GHOE Kon-so
H/H p noco6me: y6'-1e6ﬁo—) B 61/16.]'['
METOJ II0CO0HUE, Ip.

1. |AxmetoB H. C. OOmass W HeopraHudeckas XUMHS ;;;1%30101;
[DnekTpoHHbI pecypc| @ yueOHuk. - Cankt-IletepOypr: '
Tanp, 2019. - 744 ¢ yuebric | com/boo

’ ' ' k/12458
a

2. |I1aBnos, H. H. O6miast u Heoprannyeckasi XuMusl ;| y4eOHUK
/ H. H. IlaBnoB. — 3-e¢ wusn., wucmp., gorm. — CaHKT-

[MetrepOypr : Jlanb, 2011, — 496 c. — ISBN 978-5-8114- https://e.
1196-2. — TekcT : AMeKTpOoHHBIH // JlaHb : AIEKTPOHHO- Vet lanbook.
OoubIMoTeYHAs cucTema. — URL:| M omiboo
https://e.lanbook.com/book/4034 (mata oOpareHus: k/4034
22.09.2020). — Pexum jgocrtyma: Uil aBTOPHU3.

IIOJI30BATEIIEN.

JlonoJIHUTe/ILHASA JIUTEPATYpA.
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Tun

Ne bubnuorpaduueckoe onucanue (yuebrux, yucbroe Kon-so

wn ey | B OO

1. |CBepmmoBa H.JI. OOmas u HeopraHuyeckass XHUMHSL.
OKCnepuMEHTaNbHbIE 3aJa4d W yOpaXHEeHHus: yueO.
nocobue m1d cTya. By3oB, oOyd. mo cren. 050101.65 yueGnoe 5
(032300) - "Xumus" / H. JI. CeepmioBa ; pem.: I'. 3. mocobue
Kazues, JI. FO. AnukGeposa. - CI16. M. Kpacnonap: Jlaus,
2013.-352c.

2. |I'puroppeBa, O. C. OOmas u HeopraHWUYECKas XHUMHsL.
JlaGopatopHbIit MPAKTUKYM C MCIIOJIb30BAHUEM Hpaxruiym
MHKPOXHUMHUYECKOT0 000pyaoBanus : yueOHoe mocooue / O. P
C. I'puropwena, JI. 3. Psazanosa, H. IlI. Mudraxosa. __|aGoparopw https:/fe.
Kazanp : KHUTYVY, [6. r.]. — Yacts | — 2010. — 137 ¢. — ie pabors, | lanbook.
TexcT : anekTpoHHbIHN // JIaHb | 371eKTPOHHO-OMOIHOTEUHAS cGoprmia |com/boo
cucrema. — URL: https://e.lanbook.com/book/13296 (nara| 322@1H | K/13296
obopamenus: 22.09.2020). — Pexum gocTyma: IS ynp a)fHeHH
aBTOPU3. MOJIb30BATEIICH. "

3. |I'puropneBa, O. C. OOm@as U HEOpPraHUYecKass XHUMMSL.
JlaGopatopHbIi MPAKTUKYM c HCIIOJIb30BAaHUEM Hpaxruiym
MHUKPOXHUMUYECKOTO 000pynoBanus : yueOHoe mocoodue / O. ol
C. I'puropreBa. — Kazanp : KHUTY, [6. r.]. — Yacrts I naboparop hitps://e.
— 2011. — 127 c.— Tekcr : anexTpoHHbil // Jlanp : bie paborsL, | lanbook.
3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL.: cGopru | com/boo
https://e.lanbook.com/book/13297  (nata  obpamenns:| 2Aa1H | K/13296
22.09.2020). — PexuM jgocTyma: Ui aBTOPHS3. yrip a%(HeHH
II0JIb30BATEIIEH. "

4. |O6mas u HeopraHudecKass XuMus | y4eOHO-METONIECKOe
nocooue / H. II. Mudtaxosa, T. II. Ilerpoa, 1. @.
Paxmarynnuna, T. T. 3unkuyeBa. — Kaszanp | KHUTY,| VueGuo- |https://e.
2013. — 184 c. — ISBN 978-5-7882-1488-7. — Texkcrt :| meroaunuec | lanbook.
ANEKTpOHHBIN //  JlaHb AIIEKTPOHHO-OMOIMOTEeUHAs KHe com/boo
cucrema. — URL.: https://e.lanbook.com/book/73333 (mata| mnocoous | k/73333

obpamenus: 23.09.2020).
aBTOPU3. MOJIB30BATEIIEH.

Pexum pocryma: s
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5. |Tapxos, K. 0. OOmas u HeopraHuyeckas XuUMHUS.
OKHCIUTEEHO-BOCCTAHOBUTEIILHBIC peaxIuu u
XuMHYeckoe paBHoBecre. COOpPHHK 3a/laHUi U BApUAHTOB : https://e.
yueoHoe nocooue / K. ¥0. Tapxos. — Cankrt-IlerepOypr : lanbook.
Janb, 2019, — 80 c. — ISBN 978-5-8114-3302-5. —| ~ “SOHBIC | - o/boo
Tekcr : anekTpoHHbIN // JlaHb : 371€eKTPOHHO-OMOIUOTEYHAS mocooms k/11189
cucrema. — URL: https://e.lanbook.com/book/111891 1
(mata oOpamenus: 24.09.2020). — Pexum moctyma: Juis
aBTOpU3. MOJI30BATEIICH.

9. Ilepeuenns pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX IJIsl OCBOCHM S U CIHMILIMHBI (MOYJIs1)

1.ITouckoBbie cucteMsl: http://www.rambler.ru, http://yandex.ru,

2.®enepanbHBI 00pa3oBaTeNbHBIN MOpTaT www.edu.ru.

3.Poccuiickas rocyaapctBeHHas oubnuoreka http://www.rsl.ru/ru

4.T'ocynapcTBeHHas nyOnuyHasi Hay4dHoO-TexHudeckas Oubnumorexka Poccum URL:
http://gpntb.ru.

5.'ocymapctBeHHOE OIOJDKETHOE  yuUpekIeHue KymnbTypsl PecmyOmukm  Kpbim
«Kppimckas pecrybnukaHckast yHUBEpcaabHash HaydHast OnOIMoTeKa
6.Ilegarornueckas 6monuoreka http:// www.pedlib.ru/

7.Hayunas snextponnas 6udmmnoreka eLIBRARY.RU (PMUHLI)

10. MeToauveckue yKa3aHus AJI51 00y4aOLUXCH 110 OCBOCHHUIO JUCHUTIIHHbBI
OO0mue pekoMeHAal UM 110 CAMOCTOSITEILHOI padoTe 0akajaBpoOB

[TonroToBKa COBpEMEHHOTO OakajiaBpa MperoaraeT, 9To B CTeHAX YHUBEPCHUTETA
OH OBJIAJICET METOJI0JIOTHEN caMo00pa3zoBaHus, CaMOBOCTIUTaHUS,
CaMOCOBEPIIIEHCTBOBAHMS.  JTO  OMNpEAeNseT  BaXHOCTh  aKTUBU3AIUU €0
CamocrosiTenpbHast pabota (OpMUPYET TBOPYECKYI0 AaKTUBHOCTH OakajaaBpoOB,
MPEICTABIICHHE O CBOMX HAYYHBIX M COIMAIBHBIX BO3MOXKHOCTSIX, CIHOCOOHOCTH
BBIWICHATh  TJIABHOE, COBEPUICHCTBYET MPHUEMBI  OOOOIIEHHOTO  MBIIUJICHUS,
npeamnoyiaraer Oosiee TIYOOKYH MPOpabOTKy HMMH OTACIBHBIX TEM, OINpPeACICHHBIX
OCHOBHBIMU BUJIaMU U (POpMaMU CaMOCTOSITEIbHONW pabOThI CTYJIEHTOB IO JaHHOU
JTUCIUIUINHE SBIISIOTCS: CAMOIIOATOTOBKA MO OTJCIBHBIM BOIMpocaM; paboTa ¢ 6a30BbIM
KOHCTIEKTOM; MOATOTOBKA K KOJUIOKBHYMY; JlabopaTopHasi paboTa, MOArOTOBKA OTYETa;
MOJATOTOBKA K DK3aMEHY.
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BaxHO# 4acThi0 caMOCTOSITEIHFHOU PaOOTHI SBIISACTCS YTCHHE YUeOHOUM JTUTEPATYPHI.
OcHoBHas (pyHKIHMS Y4EOHHMKOB — OPUEHTHUPOBATh B CHUCTEME TE€X 3HAHWM, YMEHUU U
HABBIKOB, KOTOpBIC JIOJDKHBI OBITh YCBOEHBI IO JAHHOW AUCIHUIUIMHE OYyIyIIMMHU
CIICHMAIUCTAaMU. YYEOHUK TaKXKe CIYKHUT MNYTEBOAUTEIEM II0 MHOTOUYHCICHHBIM
MPOU3BEICHUAM, OPUEHTUPYST B HWMEHAxX aBTOPOB, CHEHUAIMZUPYIOLIUXCS Ha
ONpPEACIEHHBIX HAYYHBIX HANPABICHUSX, B Ha3BaHMSAX MX OCHOBHBIX TPyAOB. Bropas
byHKIMS y4eOHMKA B TOM, YTO OH OYEPUMBAET HEKUU KPYT 0Os3aTENbHBIX 3HAHUU MO

UreHne peKOMEHIOBAHHOW JUTEPAaTypbl — O3TO Ta TJIaBHAasg YacThb CHUCTEMBI
CaMOCTOSITENIbHON yueObl OakanaBpa, KOTopas oOecrneunmBaeT MOIMHHOE YCBOCHHE
HayKu. YUTATh 3Ty JIUTEPATYPY HYKHO IO MIPUHITUITY: «UJIEs, TEOPUsI, METOJ] B OJTHOM, B

Bo Bcex cnyuasix peKOMeHAyeTCsl paCCMOTPEHUE TEOPETUUECKUX BOIIPOCOB HE MEHEE
YeM 10 TpeM HCTOYHWKaM. M3ydeHue mpoOiieMbl MO pa3HBIM HCTOYHHUKAM - 3aJI0T
IyOOKOTO yCBOEHHUSI Hayku. VIMEHHO 5TOT OJOK, Hapsigy C BBINOJHEHUEM
NPAaKTHYECKUX 3aJaHUi SBIAETCS BEAYIIUM B CTPYKTYPE CAMOCTOSTEIHHOW pPabOThI

Buumanuio OakaiaBpoB MpejiararoTcsi CIHUCOK JIUTEpaTyphbl, BOMPOCHl K
CaMOCTOSTEJIbHOMY U3Y4YEHHIO U BOIIPOCHI K AK3aMEHY.

JIJisi yCHenmHoro OBJaJCHUS JTUCHUILUIMHON HEOOXOJUMO BBIMOIHATH CIIETYIONIUE
TpeOOBaHUS:

1) BBITIOJIHATH BCE OMpe/IelICHHbIE MPOTPaMMOM BUJIbI padoT;

2) moceIiath 3aHATHUS, T.K. BECh TEMaTUYECKUI MaTepral B3aMMOCBSI3aH MEXIy co00i
M, 3a4acTyl0, CaMOCTOSITEIbHOTO TEOPETUYECKOrO0 OBJIAJIEHUS MPOMYIIEHHBIM
MaTepuaIoM HEJOCTATOYHO JIJIsl KAYECTBEHHOTO €T0 YCBOCHUS;

3) Bce paccMaTpuBacMble Ha 3aHATHSIX BOMPOCHI 00s3aTENbHO (PUKCHPOBATH B
OTZIENIbHYIO TE€TPaJb U COXPAHSTH €€ 10 OKOHYAaHUSI 00yUEHHUs B BY3€;

4) MpOSIBAATh AKTUBHOCTH MPH MOJArOTOBKE M HA 3aHATHSX, T.K. KOHCUHBIA Pe3yJIbTar
OBJIQJICHUSI COJIEPKAHUEM JIUCLUUIUTMHBI HEOOXO0/IUM, B IIEPBYIO 0YEPE/lb, CAMOMY

5) B ciyyasix MpoIycKa 3aHATHH M0 KaKUM-JIM0O MPUYMHAM 00s13aTeIbHO 0TpadaThIBATh
MPOIYIIEHHOE MPENOAABATENI0 BO BPeMsl MHANBUYAJIbHBIX KOHCYJIbTAIUM.

BreypouHas nesTeabHOCTh OakanaBpa 1o JaHHOW TUCHUILTMHE TPEANOaraer:

- CaMOCTOSITEIbHBIN TTOUCK OTBETOB M HEOOXOAUMON MH(POPMAIUH MO MPEITOKECHHBIM
BOIpOCaM;

- BBITIOJTHEHUE TIPAKTUYCCKUX 3aJIaHUN;

- BBIpa0OTKY YMEHUI Hay4YHOU OpraHU3aluu Tpyaa.

VYcneninas opranuzanys BpeMEHHU 10 YCBOSHHUIO JaHHOW AUCIUIUIMHBI BO MHOT'OM
3aBHCHUT OT HaW4us y OakajiaBpa YMEHHs CaMOOPTaHM30BaTh ceOs U CBOE BpeMs IS
BBITIOJTHEHUST TMPEJIOKCHHBIX JOMamlHuX 3aganuidl. OO0bEéM 3amaHuil  paccyuTaH
MakcUMaJlbHO Ha 2-3 vaca B Heaemto. [Ipm 3ToM ainroputM mOATOTOBKU OyJeT
1 stan — mouck B JHUTEpaType TEOPETHUECKONM HWH(GOpMAaLUU MO MNPEITOKECHHBIM
npernojaBaTesieM BOpocam;

2 3Tan — OCMBICIICHHE TTOJIyYeHHON HHPOpPMAIIIH, OCBOCHHE TEPMUHOB U TIOHSTHIA;
3 aTam — cocTaBleHHE MIaHa OTBETA Ha KaXK bl BOIIPOC;
4 3Tan — NOUCK MPUMEPOB IO JaHHOU MpoOIIeMaTHKE.
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PaboTa ¢ 0230BbIM KOHCIIEKTOM

[IporpaMMoi TUCHUIUIMHBI TPEIyCMOTPEHO YTEHHE JIEKIIMHM B pa3iMuHbIX (popmax
UX TPOBEJCHUS: MpPOOJEMHBIE JIEKIUU C DJIEMEHTaMH JBPUCTHUYECKON Oecenpl,
UH()OpPMAIIMOHHBIE JIEKIHUH, JEKUUA C OMNOPHBIM KOHCHEKTUPOBAHUEM, JIEKIUU-

Ha nexknusax mnpenogasareslb paccMaTpUBAECT BOIPOCHI IMPOrpaMMBI  Kypca,
COCTaBJICHHOM B COOTBETCTBUU C FOCYAapCTBEHHBIM 00pa30BaTeIbHbIM CTaHaapTOM. U3-
3a HENOCTATOYHOI'O0 KOJIMYECTBA AYyJAUTOPHBIX YACOB HEKOTOPBIE TEMBI HE YIAETCA
OCBETUTHh B IIOJIHOM 00BEME, MO3TOMY MpenojaBareib, MO CBOEMY YCMOTPEHHIO,
HEKOTOpBIE BONPOCHl BBIHOCUT Ha CAMOCTOSITENIBHYIO pabOTy CTYJEHTOB, PEKOMEHIYsI

Kpome aToro, /s Jgydiiero OCBOCHHMS MaTepuaia M CUCTeMaTH3allii 3HAHHUH IO
JTUCIUIUINHE, HEOOXOAMMO MOCTOSTHHO pa30upaTh MaTepHalibl JICKIHUA 110 KOHCTIEKTaM H
y4€OHBIM TTOCOOUSIM.

Bo Bpems caMOCTOSTENbHOM NTPOPAOOTKM JIEKIIMOHHOIO MaTephajia ocoboe
BHUMAaHUE CJEeIyeT yJeIsITh BOZHUKIIUM BOIPOCAM, HETIOHSATHBIM TEPMUHAM, CIIOPHBIM
TOUYKaM 3peHus. Bce Takue MOMEHTHI ClelyeT BbLACIUTh WIN BbIIUCATH OTAEIBHO JUIS
JnanbHelero oOCyX JAeHus Ha 3aHATUU. B ciaydae HEOOXOOUMOCTH OOpamaThes K
IIPENOAABATENI0 32 KOHCYyJNbTaluen. [IoMHBIM CHMCOK JIMTEPATYphl MO AUCUUILIAHE
npuBesieH B pabouell mporpaMMe AUCIUILITUHBL.

IHoaroroBka K KOJUIOKBUYMY

KommokBuym mpezacraBiser co0OM  KOJUIGKTHBHOE OOCYXIeHHE paszesa
JTUCIHUIUIMHB Ha OCHOBE CaMOCTOATEIBHOTO W3YYEHHsI TOTO paszjena OakalaBpaMu.
[loaroroBka K JaHHOMY BHIY YYEOHBIX 3aHATHH OCYIIECTBISETCS B CIEIYIOIIEM
1.IIpenoaBatens aeT CIMCOK BOIPOCOB, OTBETHI HAa KOTOPBIEC CIEIYET MOJYYUTh MPH
U3YyYEHUHU ONPEEIIEHHOTO MEePEYHsI HAyYHbIX HCTOYHUKOB.
2.bakamaBpaM BO BHEAyJUTOPHOE BpeMS HEOOXOAMMO MPOYUTATH CIEHUATHHYIO
JUTEpaTypy, BBIKUCATh U3 HEE OTBETHI HAa BOMPOCHI, KOTOPbIE OYIyT O0OCYKAaThCs Ha
KOJUJIOKBUYME, MBICIIEHHO C(OPMYJIUPOBATH CBOE MHEHHE MO KaKJOMY U3 BOIPOCOB,
KOTOPOE OHH BBICKKYT Ha 3aHSTHH.

Komnoksuym npoBoautcst B hopme O6ecebl mpernoaBatess Co CTyASHTaMu JIM00 Kak
HaydyHOE coOpaHWe C OOCYXJCHHEM JOKIaJ0oB Ha ompeAcieHHyr Ttemy. Jlis
oOCYXXJIeHUSI Ha KOJUIOKBUYME BBIHOCATCS OTHAEIBHBIC pPa3JeNbl, TEMbl, BOIMPOCHI
U3yd4aeMoil y4eOHOM IUCHMIUIMHBI, a Takke pedepaTsl, MPOEKThl U JAPYrue padoThI

Yyactue CTYIeHTOB B KOJUIOKBHyME TpeOyeT OT HHUX YMEHHH HE TOJIBKO
TPAHCIUPOBATH, HO U KOHCTPYHUPOBATh HOBBIE 3HAHUS B YCIOBUSAX IUANOra, 0OMeHa

B cBow ouepenp, mpemnojaBaTeNbh MOMydaeT WHQPOPMALMIO O XapakTepe
CaMOCTOSITENIbHON pabOThl CTYJAEHTOB, O TPYAHOCTSX W MPUYMHAX OLIMOOYHBIX
NPEJICTaBICHUM MO TEM MM WHBIM BOMNpPOCaM TEMbI, pa3zelia, U IJIaBHOE, BBISBIISET
CTETICHb NMPaBUIHLHOCTH, 00bEeMa, TITyOUHBI 3HAHUI ¥ YMEHHUH CTYICHTOB.
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JlaGopaTopHas padora, NOAroTOBKa 0T4YeTA

JlaGoparopnas paboTa — HEOONBIION HAYUHBIA OTYET, 000OIIAIOUINI TPOBEACHHYIO
oOyJaromuMcst padoTy, KOTOPYIO MPEACTABISIOT IS 3aIIUTHI [T 3aIIUTHI

K nabGopaTopHbiM paboTaM MpeabsABIseTcs psii TPeOOBaHUN, OCHOBHBIM U3 KOTOPBIX
SBIIIETCS.  TIOJTHOE, HCUEPIBIBAIOIIEe ONHWCAaHWE BCEH MpOJETaHHOW  paboTHI,
MO3BOJIAIONIEE CYIUTHh O MOJYYCHHBIX Pe3yJbTaTaX, CTCTICHU BBIMOJTHEHHS 3a/laHud |
npodeccroHanbHON TOATOTOBKE OaKaIaBpOB.

B otuer no naboparopHoit paboTe JOMKHBI OBITH BKIFOUEHBI CIIECIYIOIINE MyHKTHI:
— TUTYJIBHBIH JIUCT;
— 117 PabOTHI;
— KpaTKue TEOPETUYECKUE CBEICHNUS;
— OIKCaHUE IKCTICPUMEHTATBHON YCTAHOBKU U METOJUKHU YKCIIEPUMEHTA;
— 3KCIIEPUMEHTANIbHbBIE PE3YJIbTaThI;
— aHaAJK3 PEe3yJIbTaTOB Pa0OTHI;
— BBIBO/IBI.

TuTyNbHBIA JMCT SBISETCS MEPBOM CTpaHUIICH It000M HaydyHOW paOOThI U IS
KOHKPETHOT'O BHJIa pabOTHI 3aMOJHSAETCS TI0 OMPE/ICIICHHBIM MPaBUJIaM.

Jnst mabopatopHoi pabOThl TUTYJBHBIN JIUCT O(OPMIISIETCS CIIETYIOUUM 00pa30oM.
B BepxHeMm 1moiie JMcTa YKa3bplBalOT MOJHOE HAaUMEHOBAHHME Y4YEOHOIO 3aBENIEHUS U
kadeapsl, Ha KOTOPOH BBHIMOIHSIIACH JaHHAs paboTa.
B cpennem mnosie ykaspiBaeTcsl BUJ pabOThl, B JaHHOM ciy4ae jabopaTtopHasl padora C
yKa3aHWEM Kypca, TI0 KOTOpOMY OHa BBIMOJHEHA, W HW)XKE ee HasBaHwe. HasaHwue
1abopaTopHOI pabOTHI MPUBOIUTCS O3 CJIOBA TEMa M B KABBIYKH HE 3aKITIOYACTCSI.
Jlanee Ommke K TIpaBOMY Kparo TUTYJIBHOTO JIMCTAa YKa3bIBAIOT (HaMUJIMIO, WHUITHAIIEI,
KypC U TPYIIy Y4YaIlerocsi, BHIMOJIHUBIIETO paboTy, a Takke (paMHUIUIO, WHUIUAIIBI,
YUEHYIO CTETIeHb U JOHKHOCTh MPEIoaaBaTess, IPUHSBIIETO padoTy.
B HmxHEM MOJe IMCTa yKa3bIBAETCsl MECTO BBHIMOJIHEHHsI paOOThI M TOJ €€ HAIHCAHUS
(6e3 coBa roxm).

Hear paGoThl J0KHA OTpakaTb TEMy Ja0OpaTOpPHOM paboOThl, a TakKke
KOHKPETHbIE 3a/layM, MOCTaBJIECHHbIE CTYACHTY Ha IMEPHOJ BbIMOJHEHHUs padoThl. Ilo
o0beMy 1e7b paboThl B 3aBUCHMOCTH OT CIOXKHOCTH M MHOT033/IadHOCTH PabOTHI
COCTaBIISIET OT HECKOJBKUX CTPOK 70 0,5 CTpaHUIIBI.

KpaTkue Tteopernueckue cBegeHusi. B »>ToM pasnene wuznaraercs KpaTkoe
TEOPETUYECKOE ONMMCAHUE M3Yy4aeMOro B pa0oTe SBICHHUS WU MPOIEcca, MPUBOISITCS
TaKkXe He0OXOIMMbIE pacyeTHbIE (HOPMYJIBI.

Matepuan pasaena He JOKEH KOMMPOBATh COACPIKaHUE METOJUIECKOT0 TTOCOOUS MITH
yueOHMKa 1O JaHHOW TeMe, a OTPAHUYUBACTCS HM3JI0KEHHUEM OCHOBHBIX TOHSATHH H
3aKOHOB, PAaCUETHBIX (GopMyI, TaOIuIl, TPeOyIOmMUXCs s AalbHeWel o0paboTKu
HOJIyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTATOB.

O6beM auTepaTypHOro 0030pa He JOJKEH MPeBbIIaTh 1/3 yacTH BCero oTyera.
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Onucanne IKCNEPUMEHTAIbHOI YCTAHOBKH M METOAUKH IKCIIEPUMEHTA.

B nmanHOM pazgene NOpUBOAUTCSA CXeMa OHKCHEPUMEHTAIbHOM YCTAHOBKU C
OTIMCaHUEM €€ pabOoThl U MOAPOOHO M3JIaraeTCs METOAMKA MPOBEACHUS IKCIICPUMEHTA,
MPOoILIeCC MOTYYEHUS JaHHBIX U CIIOCO0 MX 00padOTKH.

Ecnu ucnons3yroTes cTaHAapTHBIE MAKEThl KOMIIBIOTEPHBIX MPOrpaMm AJisi 00pabOTKU
OKCIIEPUMEHTATILHBIX PE3YJIbTaTOB, TO HEOOXOJUMO OOOCHOBATh BO3MOXKHOCTH U
1[E71€CO00Pa3HOCTh MX MPUMEHEHHUS, a TaAKKe MOAPOOHOCTH OOpPaOOTKHM NAHHBIX C UX
MOMOIIBIO.

Jlns maGopaTopHbIX paboOT, CBSI3AHHBIX C KOMIBIOTEPHBIM — MOJEIMPOBAHUEM
(Gu3MYEeCKUX SABJICHMM M TPOILIECCOB, HEOOXOAMMO B JTOM pa3jelie OINHcaTh
MaTeMaTHYECKYI0 MOJIeJIb U KOMIBIOTEPHBIE MPOrpaMMBbl, MOJCIHUPYIOIINE JIaHHBIC

JKcnepuMeHTAJIbHbIE Pe3YJbTATHI.

B sTOoM paszaene nmpuUBOASTCA HEMOCPEACTBEHHO PE3YJIbTaThl, MOJYYEHHBIE B XOJI€
IPOBEACHUS  JIAOOPATOPHBIX  palbOT: JKCIEPUMEHTAIBbHO WM B  pe3yibTaTe
KOMIIBIOTEPHOTO MOJICIMPOBAHUSI ONpPEACIICHHbIE 3HAYCHUSI BEJIUYUH, Tpaduku,
TabnuIbl, AuarpaMMbl. O0s13aTeTbHO HEOOXO0IUMO OTICHUTH OTPEITHOCTUA U3MEPEHHI.

AHaJu3 pe3yJbTaTOB PadoThlI.

Paznen otyera goymkeH coaepKaTh MOAPOOHBIN aHAIU3 MOJYYEHHBIX PE3yJIbTATOB,
WHTEPIPETALNIO 3TUX PE3YIHTATOB HA OCHOBE (PU3UYECKUX 3aKOHOB.

Crnenyer CpaBHUTD MOJTYUYEHHBIE PE3YJIbTATHI C U3BECTHBIMU JINTEPATYPHBIMU JaHHBIMH,
0o0CyIUTh WX COOTBETCTBHE CYIIECTBYIOIIMM TEOpEeTUYECKUM MomensMm. Eciam
00HapyKEHO HECOOTBETCTBHUE IMOJIYUYEHHBIX PE3YJIbTATOB U TEOPETUUYECKUX PACUECTOB
WIN JIUTEPaTypHBIX JaHHBIX, HEOOXOAMMO OOCYIUTh BO3MOXHBIE TMPUYUHBI STUX

BoiBoabl. B BEIBOax KpaTKo H3IararTCs pe3yibTaThl PaOOTHI: TOJYYCHHBIC
DKCIIEPUMEHTAILHO WJM TEOPETUYECKHM 3HaueHUs (U3MYECKUX BEIWYUH, UX
3aBUCHMOCTH OT YCJOBHH OJKCINEPUMEHTAa WM BBIOpDAHHOW pacyeTHOH MOJeNH,
YKa3bIBACTCS WX COOTBETCTBHUE WJIM HECOOTBETCTBHE (PU3NYECKHM 3aKOHAM U
TEOPETUUECKUM MOJICTISIM, BOZMOXKHBIC IPUYUHBI HECOOTBETCTBHSI.

Otyer nmo nmabopaTopHoi pabore odopmisieTcss Ha TUcYel Oymare CTaHAAPTHOTO
dopmaTta A4 Ha OTHOW CTOPOHE JIMCTA, KOTOPHIE CIIMBAIOTCS B CKOPOCIITUBATENE WITH

Jlomyckaetcst opopMiieHHEe 0TYETa MO0 Ja00paTOPHOM paboTe TOIBKO B DJIEKTPOHHOM
Buae cpeacrBamu Microsoft Office: TexcT BrIpaBHHUBATH 10 MIUPHHE, MEKITYCTPOUHBIH
UHTEepBaI -noaTopa, mpudt —Times New Roman (14 nt.), mapaMeTpsl 1moJjiel — HUKHEe
u BepxHee — 20 MM, eBoe — 30, a mpaBoe —10 MM, a oTcTym ab3ama — 1,25 cm.

IHoaroroBka K 3K3amMeHy

OK3aMeH SBISETCS TPaJAULMOHHONW (GOpMOl TPOBEpKM 3HAHUM, YMEHUH,
KOMIETEHIIMH, CHOPMHUPOBAHHBIX Yy CTYJIEHTOB B IIPOLIECCE OCBOEHUS BCETO
COZEepKaHUA H3y4aeMOW IUCLUILIMHBL. B cilydae mpoBeicHMs 3K3amMeHa CTYIEHT
H0JTy4aeT 0ajulbl, OTPAYKAIOLIUE YPOBEHD €0 3HAHU.

HpaBI/IJIa ITOATOTOBKH K 3K3aMCHAM:
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— Jlyumie cpazy COpUEHTHUPOBATHCA BO BCEM Marepualie U 00A3aTENbHO PACTIONOKHUTH
BECh MaTEpHUaj COTJIaCHO AK3aMEHAIMOHHBIM BOIIPOCAM.

— Cama mOJAroTOBKa CBSI3aHA HE TOJIBKO C «3amoMuHaHuem». [loAroroBka Takxe
MPEANOIaraeT u NepeoCMbICICHHE MaTepUaia, U 1aKe paCCMOTPEHHUE AlIbTEPHATUBHBIX
— CHayana CTYIEHT JOJKEH MPOJEMOHCTPUPOBATh, UYTO OH «yCBOWI» BCE, 4YTO
TpebyeTcs mo mporpamMme oOydeHusl (WM MO MpOorpaMMe JaHHOTO MPEroaBarens), u
JUIIb TOCIE 3TOr0 OH BIPaBE BBICKA3aTh WHBIE, YKEJIATEIbHO APTyMEHTHPOBAHHBIC

11. Ilepeyenb HGPOPMAIMOHHBIX TEXHOJIOTHH, HCIOJIb3yEeMBbIX IPH
OCYLIEeCTBJICHMH 00Pa30BaTEeJILHOI0 MPOIecca M0 JUCUUILINHE (MOAYJII0)
(BKJIIOUYAsl MepeYeHb MPOrPaAaMMHOI0 odecneyeHnsi 1 HHGOPMALMOHHBIX

CIIPABOYHBIX CUCTEM (IIPU HEOOXOAUMOCTH)

HudopmaninoHHbIe TEXHOJIOTHH IPUMEHSIOTCS B CIETYIONINX HAPaBICHUIX:
odopMIIEHHE TUCEMEHHBIX pa0OT BHITIONHSACTCS C UCIIOJIH30BAaHHUEM TEKCTOBOTO
JEMOHCTpAIHsl KOMITBIOTEPHBIX MAaTEepPHaJIOB C HCIOJIb30BAHUEM MYJIbTUMEIUHHBIX
TEXHOJIOTUH;

UCIOJIb30BaHNEe HH(DOPMAIIMOHHO-CIIPABOYHOTO 00ECTIeUeHHs, TAKOTO Kak: NMpPaBOBBIC
cnpaBouyHble cucteMbl (KoHCymbTaHT+ W 1p.), OHIIAH CJOBapH, CIPaBOYHUKH
(I'pamora.py, Untyut.py, Bukuneaus u ap.), Hay4Hble MyOJIUKaUU.

UCTIOJIb30BaHNE CIICIUATM3UPOBAHHBIX CIIPABOYHBIX CHCTEM (DJIEKTPOHHBIX yUCOHHUKOB,
CIIPaBOYHHMKOB, KOJUIEKIIMI WUIocTpauuid U  (poronzodpaxkeHuid, (HOTOOAHKOB,
po(heCcCHOHANBHBIX COLMATBHBIX CETEH U Ap.).

OpenOffice Ccruika: http:// www.openoffice.org/ru/

Mozilla Firefox Ccruika: https://www.mozilla.org/ru/firefox/new/

Libre Office Ccpinka: https://ru.libreoffice.org/

Do PDF Ccruika: http://www.dopdf.com/ru/

7-zip Ccwuika: https://www.7-zip.org/

Free Commander Ccpuika: https://freecommander.com/ru

be Reader Ccpunka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmono

Gimp (rpaduyeckuii pegaktop) Cepiika: https:// www.gimp.org/

ImageMagick (rpapuueckuit penaktop) Cebuika:

VirtualBox Ccpuika: https:// www.virtualbox.org/

Adobe Reader Ccpinka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Omnepanonnas cucrema Windows 8.1 Jlunensnonnas Bepcus mo goroBopy Ned71\1 ot
11.12.2014 r.

DneKTpoHHO-O0uOIMoTeuHas cucreMa budinokoMIiekraTop

HamnmonanbHa 351eKTpoHHas OMOIMOTEKa - QefepaibHOE TOCyAapCTBEHHOE OI0IKETHOE
yupexaenue «Poccuiickas rocynapcrsennas 6ubnuoreka» (OI'BY «PT'by)

Penakuus basel nanubix «IIOJITTPE]] CnpaBouHuKkmn»

DnekTpoHHO-O0nbmuoreunas cuctema «JIAHbDb»
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12. Onucanne MaTepuaJIbHO-TEXHNYECKOM 0a3bl, HEOOXOAMMOI 111
OCYyLIeCTBJICHHSI 00Pa30BaTEJIbHOIO NMPoLecca Mo AUCHUIIIMHE (MOLYJII0)

-IIpoekTop, COBMEIIEHHBIH C HOYTOYKOM JUIsl MPOBEACHUS JIEKIMOHHBIX 3aHATHM
MpeToIaBaTesieM 1 MPE3CHTAINH CTYACHTaMH Pe3yJIbTaToB paboThI (aya 223)

-PaznaTounslii MaTepual J1sl IpOBEIECHUS TPYIIIOBOM pabOTHI;

-Meroandyeckue MaTepHaiabl K JIA0OpATOPHBIM 3aHATHSAM, JICKIIUH (DJICKTPOHHAS
BepCHsl), MTUIAKTUUECKHM Marepuan Jyisl CTyJAeHTOB (yuyeOHoe mocobue mo oOmel u
HEOPraHUYECKON XMMHH, TECTOBBIC 3a1aHUsI, MYJIbTUMEMIHBIC TTPE3CHTAIUH );

-Yuebnass nmaboparopusi (ayn.246), B KOTOpOW MPOBOASTCS JabOpaTOpHBIC 3aHSTHS,
oOecrieueHa anmnapaTypou sl AeMOHCTPALMOHHOTO UILTFOCTPALIMOHHOTO

MaTepuaia i 000py10BaHa 1a00paTOPHON TOCYIOMH,

peaKkTUBaMU B COOTBETCTBUU C IIpOrpaMMaMu J1abopaTopHBIX padoT.

-Jlns mpoBeneHus J1abOpaTOPHBIX PabOT HCMOJB3YETCs Cleayroliee o00pyI0BaHUE U
npUOOPHI:

-1lIxa¢ BBITSHKHOMN 1a00paTOPHBIIA

-CymunbHbIA mKad

-Jluctunnarop

-HarpeBarenbHble TMTKa

-Ileus mydenbHas

-ITpuGop 115t AIEKTPOIN3a CONECH TEMOHCTPAITMOHHBIN
-DJIEKTPOIIUTKH

-CTOMBI U CTYJIbS
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