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1. CTrpykTypa n 001asi TpPyA0eMKOCTh JAUCIHIIMHBI

OO11ast TPyA0E€MKOCTh AUCIUILTAHBI COCTaBIsAeT 4 3auet.equH. (144 akageMUyecKux Jaca)

Ounas dhopma o0ydeHus

Kypc 1
Cemectp 1
Jlexiuu 36
[TpakTHyeckre(ceMUHAPCKHUE) 3aHITUS -
JlaGoparopHnbie 3aHITHS 54
Koncynpranuu -
HTtoro ay tMTOpHBIX 3aHITHI 90
CamocrosiTenpHas pabora 27

Kypcosas pabora -
PopmMa KOHTPOJIA

DK3aMeH 27
3ayer
OO0111€€ KOJIMYECTBO YaCOB 144

2. Illesu 0CBOEHHUSI IMCHUTINHBI
Ilenp  AUCLMIUIMHBI.  OCBOEHUE TEOPETHMUECKUX OCHOB  COBPEMEHHOM XHMMHHU, €€
METOJIOJIOTUYECKUX MOJIXOJJ0B U TTOHUMAaHUE MPOLIECCOB JKU3HEEATEIHHOCTH HA OCHOBE XUMHUYECKUX
peakuuid; cGOopMHpOBaHUE MPEICTABICHUS O BO3MOXHOCTH NPUMEHEHHS 3aKOHOMEpHOCTEH u
METOJIOB XUMUU B IPO(ECCUOHATILHON e TEIIbHOCTH OMOJIOTOB.

3. Mecrto mucuunmiannbl B cTpykrype OINOIT

Huctunnuaa «OOmas xumus (HeOpraHudeckass ¥ aHAJIUTHYECKas)» OTHOCHUTCA K
nucauiuimaaM 6asosoii yactu b1. 5.10.01.

Jns w3ydeHMss JAHHOTO Kypca CTYIEHTHI JOJDKHBI OBJIAJIETh 3HAHUSAMH OCHOB XUMHHU U
GU3MKYA, HAyYHBIX 3aKOHOB ECTECTBO3HAHMS, a TaKK€ MAaTeMaTHYeCKOW CcTaTuCTUKu. JlanHas
TUCITUIIMHA JTaeT BO3MOKHOCTh TOJMYYUTh 3HAHUS, YMEHUS U HABBIKU, HEOOXOAUMBIE ISl U3YUCHUS
OMOXUMUU.
st ocBoeHMs JaHHOW yueOHOU auctuiiuHbl (Y ]]) CTyaeHT qoiKeH

3HaTh: IKOJBHBIN KypC XUMHUH.

YMers: pemaTh NPOCTEUIINE pAaCUETHBIEC 3aJaUH.

Baanerb: HaBbIKaMU MTPOBEACHUS IKCIIEPUMEHTATBHBIX PaOoOT.

4. TpeOGoBaHus K pe3yJbTaTaM 0CBOCHHS JUCHUILUIUHBI (KOMIIETEHIIMU 00y4YaK01Ierocs,
(¢opmupyembie B pe3yabTaTe 0CBOCHUS JUCHUIIMHBI (MOAYJIS).

B pesynbraTe u3ydeHHs TUCHUIUIMHBI y CTYIEHTA JIOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOIIHE

KOMIIETEHIINH:
Konwr o
. CopnepxaHue KOMIIETEHIUI
KOMIIETEHIINH
OK-7 CHOCOOHOCTBIO K CAMOOPTaHU3aIMK U CaMOOOPa30BaHHIO
OIIK-2 CIOCOOHOCTBIO MCIIONIB30BAaTh IKOJOTUYECKYIO IPAaMOTHOCTh U 0a30Bbl€ 3HAHUS

B oOnmacty (u3WKHA, XMMHH, HayK O 3emyiec W OWOJOTHMH B >KH3HCHHBIX
CUTyalllsX; TPOTHO3MPOBATh TIOCJICACTBUS CBOEH  MPO(decCHOHATLHOM

ACATCIIBHOCTH, HECTH OTBETCTBCHHOCTD 3a CBOU PCUHICHUA




B3aumocBsI3p TUIaHUPYEMBIX pe3yJbTaToOB OOyuY€HHUs MO AMCLHUIIMHE € (OPMUPYEMBIMHU

komnereHnuamMu OITOIT

Konasl [Tnaaupyemblie pe3yabTaThl 00yUeHUs, COOTBETCTBYIONINE POPMUPYEMBIM KOMITETEHITHSIM
xommerennuii | OIIOII
OIIOI1 3HATh yMETh BJIAETH
coJiepKaHue MPOLECCOB HCIIOIB30BAaTh
IIPUHLIMIIAMU BbIOOpa
caMOOpraHU3aIuu u TEOPETUIECKHE OCHOBBI
XUMPEAKTUBOB JJIsI
camo00pa3zoBaHus, UX Ha IpaKTHKe
. . KOHKPETHOTO Iporiecca
0CcO0EHHOCTEN U TEXHOJIOTHUI
. HAaBBIKAMHY BBITIOJTHEHUS
peanu3anuu, UCX0 IS U3 IeJIeH
XUMHUYECKUX JTA00PATOPHBIX
OK-7 COBEpUICHCTBOBAHMUS .
N oTepaIuii
npodeccuoHanbHOMI
JEeSITEIbHOCTH.
TEOPETUICCKHE OCHOBBI penraTh KOHKPETHBIE METOJIaMH TUTAHUPOBAHUS U
XUMUH; KaK HAYKH O MPaKTHYECKHUE 3a]1a4l MIPOBEACHUS XUMHYECKOTO
BEIIECTBAX. —IIPOBECTH AKCIIEPUMEHTOB, BHIOOpA U
-OCHOBHBIE KJIaCCHI AKCIIEPUMEHT, HCIIOIB30BaHUI METOIOB
HEOPraHMYECKUX BEIECTB, UX | COMIOCTaBUTh o0paboTku
CBOICTBa U 00JIaCTH MOJTyYCHHBIC IKCIIEPUMEHTATBLHBIX
MPUMECHEHHUSI—OCHOBHBIC pE3YIBTATHI C MAHHBIX U OLEHKH
3aKOHOMEPHOCTH NMPOTECKAHHS | U3BECTHBIMHU Pe3yJIbTaTOB SKCIICPUMEHTA
XUMHUYECKHUX PEaKIIHiA JUTEPATYPHBIMH HITH —HaBBIKAMU OTPEICTICHUS
OIIK-2 - 0COOCHHOCTH MPOTEKAHUS MPaKTHYECCKUMU XAMHAYECKHUX CBOMCTB
XUMUYECKUX PEAKIUi B JaHHBIMH, BEIIECTB, TEXHUKHU
pa3nu4HbIX (hazax, B MIPOaHATH3UPOBATH, MIPOBEICHUS IKCTIEPUMEHTOB

YaCTHOCTH B paCTBOpax.

CACIaTb BBIBOA U

IIPpUHATDH 000CHOBaHHOE

peleHue
IIPOrHO3MPOBATh HA
OCHOBE
MH(OPMALIMOHHOTO
MIOUCKA KOHKPETHBIE
CBOMCTBA BEIECTB

U CTaTUCTUYECKOU
o0paboTku
OKCIICPUMCHTAJIBHBIX
JaHHBbIX

—METOJaMU OIICHKHN
MOTPEIHOCTEN NpH
IIPOBEJICHUH DKCIIEPUMEHTOB

[Ipu mpoBeneHuu Y4yeOHBIX 3aHATUNA OOECNEUMBAETCA PA3BUTHE Y OOYUYaAIOIIUXCS HABHIKOB

KOMaHIHOM pa6OTLI, MEXJINYHOCTHOM KOMMYHHKAIIUHU, MNTPUHATHUA pemeHHﬁ, JIMACPCKUX KAa4YCCTB

(BKiIrOYask HpU HEOOXOAMMOCTH TNPOBEAECHHE HMHTEPAKTUBHBIX JIEKLIUH, TIPYNIOBBIX JAMCKYCCHUH,

POJIEBBIX WUTpP, TPEHUHTOB, aHAJU3 CUTYallud ¥ MMHUTAIMOHHBIX MOJIENCH, MPernojaBaHue TUCIUILUINH

(Monyineit) B popMe KypcoB, COCTABICHHBIX Ha OCHOBE PE3yJIbTaTOB HAayUHBIX MCCIEIOBAHUHN, B TOM

YHCie C YYeTOM PETrMOHAIbHBIX OCOOCHHOCTEH MPO(EecCHOHANTBHON NEATENFHOCTH BBITYCKHUKOB U

noTpeOHOCTEH paboTomareneit).



5. Conepxkanne U yueOHO-MeTOANYECKAs KAPTA TUCHHUILIMHBI

No
HENEIN

HaunmeHnoBanue TemMbl
(BOIIPOCOB), U3y4YaEeMBbIX 110
JTAHHOM TUCLUIUIMHE

Jlexuun

JIab

CamocTosTenbHas paboTta
CTYJICHTOB

coziepKaHue

gac.

Dopmbl
KOHTPOJIA

Koi-Bo 6ayuioB

min

Max

JInt-pa

BBenenue B xumuro. ATOMHO-
MOJICKYJISIPHOE YUEHHUE B
COBPEMEHHOMN XUMHH.
Texuuka 0€3011aCHOCTH.
OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
coenunenuit.[lpaBuna paboTsl B
XUMHUYECKOH 1abopaTOpHH.
JlaGopaTopnast xumMuueckast
nocyna. [lepBast momorpb npu
HECYACTHBIX CIIyJasix

XHUMHUECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX
HEOPraHUYECKUX
BEIIIECTB

Koncmexr,

orpoc

HpOCTHe M CJIOKHBIC BEIICCTBA.
OCHOBHBIE KJIAaCCHI
HCOPTaHNYCCKUX COGHHHGHHﬁ.
PCaKI_II/IOHHaH CIIOCOOHOCTD
HCOPTraHNYCCKUX BCIICCTB

XUMHUUYeCcKre CBOMCTBA
KJIaCCOB
HEOPTraHUYECKHUX
COCIUHECHUI

Koncrmexr,
onpoc

KonmuecTBeHHBIC OTHOIIICHHS B
XUMHH. XUMHYecKas
TEPMOJIMHAMUKA: OCHOBHBIE
TOHATHS U ONIPEICIICHUS.
Onranenusd. 3akoH ['ecca.
Pacuér sHTanenuii peakuuii
.OcHOBHBIE KJIACCHI
HEOPraHM4YeCcKHX
coeIHHEeHU I

Cemunap «XuMHuueckas
TepMOJIUHaMuKa. Pacuér
SHTAJIBIIUI PEAKIUIN»

Pemenue 3amau

Pemmenue
3a1ay

Camonpou3BOJIEHBIE MTPOIIECCHI.
Outporms. Dueprus [ mO6ca.
Pacuér sneprum ['nu66ca

Pemenue 3amau

Pemmenue
3a1ay




peakuuu. TernoBoit apdext
XUMHYECKON peaKLUH

TepMoaMHAMUYECKUI BBIBOJT
KOHCTAHTbI PABHOBECHSI.
Kunernka XMMHUECKHX
peakui.

Kunernka XMMHUUECKHX
peakuuii. Pemenue 3agau»
CKopocTh XMMHYECKOH peakluu

Pemenue 3amau

Pemenue
3a71a4

OOpatuMble peakuuu.
XHUMUYECKOE pAaBHOBECHE.
CMmenieHre XuMHU4ECKOIro
paBHoBecusl. [IpuHnmn Jle-
[Tarense.

XHUMUYECKOE paBHOBECHE
CMmelnieHne paBHOBECHS

Teopust XUMHUUYECKOTO
CTpOEHHUS.
DIJIEKTPOHHOE
ctpoenue. OCHOBBI
CTEPEOXUMUH

Koncmnekr,
pedepat

PactBopbl. OGpa3oBanue
pPacTBOPOB IEKTPOIUTOB.
CunbHbBIE DJIEKTPOJIUTHIL.
KucnoTs! 1 ocHOBaHMSL.
PacTBOpBI 271€KTPOIIUTOB.
DJIEKTPOJIUTHYECKAS
JMCCOLIMAITUS

OO11re TPUHITUITBI
PEaKIIMOHHOM
CII0OCOOHOCTH

Ompoc,
Ipe3eHTalug

HonHoe npon3BeIeHUE BOBI.
Bonoponnslii mokasarens.
I'unponus coneit. bydepusie
pactBopbl. [IponsBeneHue
PacTBOPUMOCTH.

Pemenne 3amau no remam
«oHHOE TPON3BEICHNE BOMBI.
BoopoaHslii mokasaTens.

I"asloreHoBOIOPOBI

Koncmexr,
pedepar




[IpousBenenue
pacTBOpUMOCTH». BonopoaHbli
roKaszarelb. [ 'uiponus comnen.

OKHCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
DNeKTpOAHBINA MOTEHITHAT.
Hampasnenue npotexanus
OKHCITUTEIIHHO-
BOCCTAHOBUTEJIBHOM PEaKIHH.
YpaBHenue HepHera

OneKTpOaHbIN
MOTCHIIUAIT.

Pemenue
3a71a4

Texymas padora CTyAeHTOB

25

1-s1 pyOe:xxHasi aTTecTanus
(koMIIBIOTEPHOE
TEeCTHPOBAHHE)

25

10

KomirekcHbIe coeTMHESHNM:
o0pa3oBaHKe, yCTOWIHBOCTD U
cBoiicTBa. OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIE MPOIECCHI

Pemienue OBP
(MeTonuueckoe
nocodue)

Pemenue
OBP

11

CrtpoeHnue aToma.
[Tepuonnueckuii 3aKOH

Pemenue OBP
(MeTomHuueckoe
nocobue)

Pemenue
OBP

12

XuMHuyeckas CBS3b.
IIpumeHneHne merona
MOJICKYJISIPHBIX OpOHTasien ist
OIMMCAHHUs KOBAJICHTHOM
XUMHYECKOM CBS3H.
KomirekcHble coeIMHEeHNS.

Pemenue 3amau

Pemmenue
3a1ay

13

MeTtoa oTTaIKUBaHUA
BAJICHTHBIX SHQKTpOHHBIX Hap.
XumMmudeckas CBSI3b B
KOMIIJICKCHBIX COCAMHCHUAX.
CrtpoeHune aToma

IToaroroska 1o teme
KOJUIOKBHYyMa

Koucnekr




KOJ’IJ’IOI/II[HLIC PacTBOPLI

HOBCpXHOCTHHe

SIBJICHUS ¥ 2ICOPOTIHSL.

Kommounusie ITAB

2 2 ONeKTpUYECKHE
14 KIp Pedepar 4
CBOICTBA,
YCTOWYHBOCTb U
KOAryJIsIHs
KOJUIOMIHBIX CHCTEM
OO1Me cBOMCTBA METAIIOB. IToaroroska
IToaroroska mo
Meramnsl | 1 2 rpynnsl. 10 BOIIpOCaM
2 4 BOIIpOCaM u3
15 Bognopon I'anorenst u3 2
METOIUYECKOTO
METOINYECKO
mocoous
ro mocoous
XuMus 3IEMEHTOB 16 rpynisl.
XuMu4yeckue cBoicTsa S-, p-, d- | 2 2
16 P JKecTkoCTh BOAEI KoHcriext 3
DJIEMEHTOB
Xumus snemMenToB 15 u 13
2 4
17 rpynn. KucinotHo-ocHOBHOE Koncnekr 2
TUTPOBAHUE
OOm1ast xapaKTepUCTHKA
MEePEXO0THBIX METAJLIOB.
18 [Tepexoaubie MmeTaybl 4-7 2 2 Y cTHBIT 3
rpynn orpoc
Onpenenenne oomeit
JKECTKOCTH BOJBI
Texkymas padora cTyAeHTOB o5
2-s1 py0eskHasi aTTecTanus
(koMNIBIOTEPHOE 25
TECTUPOBAHHE)
36 54
HUroro 100




IIpumeyanus:

1. Bce BHU/bI y‘le6HOI>'I pa6OTBI MOIr'yT IpOBOAUTHCA TUCTAHIUMOHHO Ha OCHOBAHUM JIOKAJIbHBIX HOPMATHUBHBIX aAKTOB.

2. B nenax peanuszany MHAMBUAYAIBHOIO MOJX0AAa K OOYYEHHIO CTYJEHTOB, OCYIIECTBISIOUIMX Yy4eOHBIN Mpoliecc MO MHAMBHUIYaIbHON TpPaeKTOpUHU B
pamMKax MHIMBUIYaJlbHOTO paboyero IUlaHa, HM3yYeHUEe JJAHHOM JHUCLUUIUIMHBI MOKET OCYIIECTBISATHCS 4Yepe3 HHAUBUAYaAIbHbIE KOHCYJIbTAllUH

NperoaBaTelisi OYHO, B 4achl KOHCYJIbTAIMH, MO 3JICKTPOHHOM MOYTe, a Takke ¢ Hcnojb3oBaHueM WebeX, miaTthopMbl AUCTAHIHOHHOTO OOYYECHHUS
Moodle, nuunbiit kabuHet cTyaenrta Ha caiire COI'Y, npyrux snementoB DOC COI'Y.



6. O0pa3oBaTesbHbIE TEXHOJIOTHU

Tpaouuuormble JieKyuu C NCIO0JIb30BaAHUEM COBPCMCHHBLIX HHTCPAKTHUBHBIX TEXHOJIOTHH.

Ilpe3enmayuu Ha OCHOBE COBPEMEHHBIX MYJbTUMEIUUHBIX CPEJCTB - CaMbli 2(P(GEKTHUBHBIN CIIOCOO
JIOHECeHHsI BakKHOW HH(opMaruu npu MyOIUMYHBIX BBICTYyIUICHUAX. Crlaiia-nmpe3eHTauuu ¢
WCIOJIb30BAaHUEM MYJIbTUMEIUWHOTO 000pYyJOBaHMS MO3BOJIAIOT A(P(GEKTUBHO U HATJISIHO
MPEJICTABUTh COJICPKAHUE H3y4aeMOT0 MaTepralia, BBIACIUTE U MMPOULUTFOCTPUPOBATH COOOIICHHE,
KOTOPOE HECET MOYUYUTENbHYI0 HH(OPMALIMIO, TOKA3aTh €€ KIIFOUEBbIE COJICPIKATEIIbHbIC TyHKTHI.

Pegpepam — 510 KpaTkoe U3IOKEHHWE B MHUCHBMEHHOM BHUJE COJEPKAHUS U PE3yIbTaTOB
WHIUBUAYATbHOW y4eOHO-HCCICIOBATEIBCKON JIEATEIHHOCTH, HUMEET pPErIaMEHTHUPOBAHHYIO
CTPYKTYpY, CoiepkaHue u opopmiieHue.

Texnonozusa rnekmponHo2o odyuenusa (peanusyemMas Mpu MOMOIIU SIEKTPOHHONW 00pazoBaTENbHON
cpenst COI'Y mpum wucnons3oBanuu pecypcoB OBC, mpu mnpoBeeHUH aBTOMATU3MPOBAHHOTO
TECTUPOBAHUS).



7. Y4ueGHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTONATEJIbHO PadoThI.

CamocTtosiTenpHass paboTa OOyYarOIIMXCsl SIBJSICTCS OJHUM W3 BUIOB YUYCOHBIX 3aHSITHH.
CamocTosTenbHast paboTa IPOBOJUTCS C LIEIBIO:

— CHCTeMaTH3allUd U 3aKPEIUICHUs TOJyYCHHBIX TEOPETUUECKUX 3HAHUU M MPAKTUYECKUX
yMEHHUI 00y4aronuxcs CTyIeHTOB;

— yrayOneHus U pacliupeHus TEOPETUIECKUX 3HAHUM;

— (dopmupoBaHUsS yMEHHIl HKCIONB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIMIO U CIICIUATIBHYIO JIUTEPaTypy;

— (QopMHUpOBaHUS CaMOCTOATEIBHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIU3aluu;

— Ppa3BUTHS UCCIEAOBATEIILCKUX YMEHUIM.

— CamocrosiTenpHas paboTa 00ydYarOMUXCsl OCYIIECTBISICTCS HA TPOTSDKCHUW W3yYCHUs
BCEW MUCHHUIUIMHBI B COOTBETCTBUH C YTBEP)KICHHOW B y4eOHOM IUIAHE TPYIOEMKOCTHIO
(1t ouHOM (hopMbl 00yueHust 18 4acoB) U COCTOUT U3:

— paboThl CTYJCHTOB C JICKIMOHHBIMU MaTepHallaMH, MOWCKA W aHaIHu3a JUTEPaTyphl H
ANEKTPOHHBIX HCTOYHHUKOB MH(OPMALIUU IO 3a/1aHHOM TeMe;

— BBINOJHEHUS 3aJIaHUH JIJIs1 camocTosTesbHON padboTel B DUOC COT'Y;

— H3YYeHHs TEOPETUYECKOro MaTepHaa JJisi MOJATOTOBKU K 1a00paTOPHBIM 3aHATHSIM;

— MOJTrOTOBKH K 3a4eTy.

Tembl u ¢opMbl BHEAYUTOPHOM CAMOCTOSITENLHOM pabOTHI, €€ TPYIAOEMKOCTh

cojiepkatcs B pasaene S5, taoi. 5.1

MeToauuecKkue PCKOMEHIANIMHA 110 HAIMMUCAHUIO peq)epaTOB

Pedepar — mnuceMenHas paboTa mo OmpeneleHHOW HaydHOH mpobieMe, KpaTKoe
W3JIOKEHUE COJICP)KaHHWS HAYYHOTO TpyJda WM HaydHOW TpoOsemMbl. OH  sSBISETCS
NecTBeHHON (DOpPMOIM CaMOCTOSITENILHOTO HCCIICOBAHMs HAy4YHBIX MPOOJEeM Ha OCHOBE
M3YYCHHS TEKCTOB, CICIMAILHON JIMTEPATyphl, a TAKKe HAa OCHOBE JIMYHBIX HAOJIOJCHUH,
WCCIIeIOBAaHUM M MPAKTUYECKOTO ombITa. Pedepat momoraer BeIpabOTaTh HABBIKUA U MIPUEMBI
CaMOCTOSITEIILHOTO HAyYHOTO TMOWCKA, TPAMOTHOTO M JIOTHIECKOTO W3JIOKEHUS M30paHHOU
MPOOJIEMBI M CITIOCOOCTBYET MPHOOIIEHUIO CTY/IEHTOB K HAYYHOU JESITeTbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Beibop Temsl uccnenoanus. Tema pedepara BhIOMpaeTcs CTyJI€HTOM Ha OCHOBE
€ro Hay4gHoro nHTepeca. Taxke MoMoIhs B BEIOOPE TEMBI MOXKET OKa3aTh MPEIT01aBaTeIb.

2. IlnanmpoBanue wuccienoBaHus. BkirodaeT cocTaBleHHE KaJIGHIApHOTO IUIaHA
HAYYHOTO WCCIIEJOBAaHMs ¥ TUIaHa TpearnonaraeMoro pedepara. KamenmapHbii 1uiaH
WCCIIEIOBaHMS BKIIIOYAET CIEAYIOIINE DIIEMEHTHI: BBHIOOpD M (QOpMyITUpOBaHUE TPOOIEMBI,
pa3paboTKa IUlaHa UCCIIEOBAHUS U MPEIBAPUTENBLHOIO IIaHa pedepara; cOop U U3yUyeHHE
HCXOJHOTO MaTepHalla, MOUCK JIUTePaTyphl; aHaIu3 cOOpaHHOTO MaTepHala, TeoOpeTHIeCKas
pa3paboTka TPOOJIEMBI, COOOIIEHHE O NPEIBAPUTEITBHBIX pe3yjbTaTaX MWCCIICIOBAHNUS,
TUTepaTypHOe O(POPMIICHHE HCCIEA0BATEIbCKOM MPOoOeMbl; 00cyxkaeHue paboTel (HA
CEMHUHape M T. II.).

[nan pedepara xapakTepusyeT ero cojaepkanue u CTpykTypy. OH momkeH
BKJTFOYATh B ceOsl: BBEICHHE, T/I¢ 00OCHOBBIBACTCS aKTyaIbHOCTh MPOOJIEMBI, CTaBATCS 1IETTh
M 3aJa4d  WCCIICJIOBAHMS, OCHOBHAs YacTh, B KOTOPOH paCKPBIBACTCS COJACpIKAHUE
mpoOJIeMBbI; 3aKIlOYeHHe, TAe 00O0OIIAIOTCS BBIBOJBI MO TEME WM JAOTCS MPAKTHYCCKHE
PEKOMEH/TAIINH.

3. Tlouck w w3yudeHue nuTeparyphl. s BBIABICHHS HEOOXOIUMOW JUTEPATYPHI
cieayeT obpatuthcsi B OMOIMOTEKYy WM K mpenofaBarento. [lomoOpaHHyro nmuteparypy
cnenyer 3adukcupoBath corgacHo ['OCT mno OubnmorpaguyeckoMy  OINHUCAHHUIO
IIPOU3BEICHUN [T€YaTH.



Jns pa3paboTku pedepata IOCTaTOYHO H3ydeHHEe 4-5 BakHEHIIUMX cTaTeil 1o
n30panHoi mpobOieme. [Ipu u3yueHnn nuTepaTypsl HEOOXOIUMO BBIOMpATh MaTepHall, HE
TOJIBKO MOATBEPKAAIONINI MO3ULMIO aBTOpa pedepaTta, HO U MaTepHai JUIsl MOJIEMHKH.

4. O6paboTtka matepuana. [Ipu 06paboTke MOJTYYEHHOTO MaTepraja aBTop JOKEH:
CHCTEMaTH3HpOBaTh €ro IO pasjesiaM; BBIABUHYTh M OOOCHOBaTh CBOM THIIOTE3bI,
OIIPEICITh CBOIO TIO3MIIMIO, TOYKY 3PEHHUSI 10 paccMaTpUBaeMOW MpoOjeMe; yTOUYHUTH
00beM U coJllep)KaHHE IMOHATUH, KOTOPHIMU IMPHUXOJUTCS ONEpUpOBaTh NPH pa3paboTKe
TEeMBI; CQOPMYJIHPOBAaTH ONpEACICHUS W OCHOBHBIC BBIBOJBI, XapaKTepU3YIOIINE
pe3yJIbTaThl HCCIIEIOBAHMS; OKOHYATEIbHO YTOUHUTh CTPYKTYpPY pedepara.

5. Odopmnenne pedepata. Ilpu odopmnenun pedepara pexoMeHIYETCS
NpUIepKUBAThCS cleayommx npasuwi: Crexyer mucarh JUIIb TO, Y€M aBTOP XOYeT
BBIPA3UTh CYIIHOCTh MpPOOJEMBI, ee JIOTUKY; [lncaTh cTpOro mocienoBaTesbHO, JOTHYHO,
JI0Ka3aTeNbHO (110 cXeMe: Te3Uuc — 000CHOBaHKe — BbIBOA); [Tucate sipko, 0Opa3Ho, )KUBO, HE
TOJIKO BCKPBIBAsi UCTHHY, HO W OTpaXkas CBOIO IMO3MIIMIO, MPOMATraHAMPYs IOJyYeHHBIC
pe3ynbTathl; [lucate ocMmbICiaeHHO, COOMOJast MpaBHUia I'paMMaTUKH, HE 3J0yNOTpeOssas
HAYKOOOPa3HBIMH BBIPAKCHUSMHU.

Pedepar BbImonHsAETCS B COOTBETCTBUM C  TpeOOBaHUSIMH  CTaHAAPTOB,
pa3paboTaHHBIX Ui JAaHHOTO BHJA JOKyMEHTOB. PaboTra momkHAa OBITH BBINIOJHEHA Ha
Oemnoit Oymare crannaptHoro jucta A4. TekcT JokeH ObITh OTHEeYaTaH Ha KOMIBIOTEpE B
TeKCTOBOM peaakTope Microsoft Word u oTBeuaTh ciieqyromuM TpeOoBaHUIM: MapaMeTpbl
MOJIeH CTpaHUI] 1OJKHBI OBITH B IpejieniaX: BepxHee U HikHee — 1o 20 M, paBoe — 10 MM,
neBoe — 30 mm, mpudr — Times New Roman , pasmep mpudra — 14, MeKCTpOUHBII
MHTEpBaJI — MOJIyTOPHBINA. JIeHTa npuHTepa — ToJIbKO uépHOro usera. Hymepanus crpanun B
pedepare nomkHa ObITh CKBO3HOM, HauMHAsl C TpeThel cTpaHuipl. Homep mpocraBiseTcs
apaObCKUMHU IIU(PpaMu BBEpXY KaKI0W CTpaHMIIbI CIIPABA.

[Tpu n3n0kXeHNN MaTepraia HeoOXO0AUMO MTPHIEPKUBATHCS PUHATOTO TUIAHA.
bubnuorpaduyeckuii CMCOK COCTaBIsAETCS HA OCHOBE UCTOYHUKOB, KOTOPBIE OBLITH
MIPOCMOTPEHBI U U3yYEHBI CTYJICHTOM TIPH HanucaHuu pedepara. JlaHHBINA CIICOK OTpakaeT
CaMOCTOSITENIbHYIO TBOPYECKYIO PabOTy CTYJEHTa, YTO IMO3BOJSET CYyAUTh O CTENEHH €ro
MOJITOTOBKH W YTIyOJIEHWW B BBIOpAaHHYIO TEMaTHKy. Bcsi HWCIonb30BaHHAs JHTEpaTypa
pa3MmeIaeTcs B CIEAYIOUIEM TMOpsJAKe: 3aKOHOJATeNbHbIE AaKThl, IOCTAHOBICHMS,
HOpPMATHUBHBIE JTOKYMEHTHI; BCS YydeOHas JuTepaTtypa B ajl(QaBHUTHOM TIOPSIKE, 3aTeM
CpeACTBa NePUOIUUECKOM MeYaTH B ajJ(paBUTHOM MOPSAAKE; HICTOYHUKH U3 ceTH VHTepHeT.
MeToanyeckue peKOMEHIALMH 110 CO3JAHUI0 MYIbTHMEINHHON NMPe3eHTaluu

CrpykTypa U coJepkKaHue MPEe3eHTAH — 3TO JTUYHOE TBOpPUYECTBO aBTopa. [lone3no
MCTIOJIH30BATH IAOIOHBI O(OPMIICHUS IS TOJIrOTOBKH KOMITHIOTEPHOH MPE3eHTAIINH.
Craiigpl xKenaTeabHO HE Meperpykarb TEKCTOM, JIydlle pa3MecTUTh KOpoTKHue Te3uchl. Ha
claiijax HeoOXOIMMO JI€MOHCTPUPOBATh HEOOJBIINE (PparMEeHThl TEKCTa JAOCTYIHbIE IS
YTeHUS Ha paccTosHuM; 2-3 Qotorpadum mnm pucynka. Hambonee BaxHbBIN MarepHain
Jyd4Ille BBIICITUTb.

Tabmuupl ¢ nMQPOBBIMU JaHHBIMU IUIOXO BOCIIPHHHUMAIOTCSI CO CJal0B, B 3TOM
ciydae nu(ppoBO MaTepHal, Mo BO3MOXHOCTH, JIydIlle TPEACTaBUTh B BUAE TPAPHUKOB U
JMarpaMm.

He cnenmyer w3nuiHe yBIIEKAThCS MYJbTUMEIUHHBIME (P (deKTaMi aHUMAaIWH.
OcobeHHO HexenaTenbHbl Takue 3(Q(eKThl Kak BBbUIET, BpAIlIEHUE, BOJHA, NOOYKBEHHOE
MOsIBIICHHE TeKCcTa M T.A. OnTUManbHas HACTPOWKa A(PPEKTOB aHWMAIMH — TOSIBIICHHUE, B
NEpBYIO0 OYepesb, 3arojioBKa claiina, a 3ateM — TekcTa nmo ab3aumaMm. [Ipu stom ecnu
HECKOJIbKO CJaiiIoB HMMEIT OJMHAKOBOE Ha3BaHWE, TO 3aroJIOBOK Claija JO0JKEH
MIOCTOSIHHO OCTaBaThCs HAa HKPAHE.

UroObl 00ECTIeYnTh XOPOIIYI0 YHTAEMOCTh MPE3CHTAIlMH HEOOXOIMMO Mmomo0parth
TeMHBIH I1BeT ()OHAa M cBeTJIbI IBeT mpudTa. Henb3s Takxke BbIOMpaTh (OH, KOTOPBIH
COJICPKHUT aKTHBHBIN PUCYHOK.

12



XKenatenbHO MOATOTOBUTH K KaXAOMY CIHaily 3aMeTKM MO JOKJIaay. 3arem
pacrneyaraTh UX M HMCIOJIb30BaTh IpPH MOJArOTOBKE WM Ha caMoil mpe3eHTauuu. MoKHO
pacriedaTtaTh HEKOTOPbIE KJIIOUEBBIE CIIA/Ibl B KAUECTBE Pa3/1aTOYHOI0 MaTepuasa.
HeoOxomuMo o00s3aTenbHO COOMIOATh €NUHBIA CTHIIb O(OPMIICHHS TPE3CHTALUN |
00paTUTh BHUMaHHE Ha CTUJIMCTHYECKYIO TPAMOTHOCTb.

Crnenyer mpoHyMepoBaTh CHaiabpl. OTO TO3BOJIUT OBICTpO oOpamarbcs K
KOHKPETHOMY CJaily B cilydyae HEOOXOJUMOCTH.

PexoMeHaaLMU 110 COEPKAHUIO M CTPYKTYpeE CJIAHI0B MYyJIbTUMeIHHON

Npe3eHTaAlNH:
1-i1 cnaiia (TUTYJIBHBIN), HA (OHE KOTOPOrO CTYAEHT MpeicTaBiser Temy npoekra, ®UO u
HAy4YHOT'O PyKOBOJUTEIIA.
2-1 cmaiin. Bxirogaer B ce0st OOBEKT, MPEAMET U THITOTE3y UCCIICIOBAHUS.
3-1 cnaitn. Conep KuT Lenb U 3a7a4u uccienoBanus. Llenb npoekra gomkHa ObITh HanmMcaHa
Ha JKpaHe KpyHHbIM IIPUPTOM. 31€Ch K€, €CIM MO3BOJIIET MECTO, MOKHO HaIucaTh U
3ajauu. 3a1a4l MOTYT OBbITh ITPEJCTABIICHBI U Ha CIIEAYIOIIEM ClIaiijie.
4-ii - cnaiin. ComepXUT CTPYKTYpy paOOThl, KOTOPYIO MOXHO IPEI0CTaBUTh, HAIPUMED, B
Bujie rpaduyeckux OJOKOB CO CTpelIKaMH. A Takke — IEepeuUCICHUE MPUMEHSIEMbIX
METOJI0OB U METO/IUK.
5-it - cnaiia. IlpencraBisiercs cojepKaHue M TeopeTHdecKas 3HAYUMOCTh npoekra. CyTh
peraemMoil TpoOJeMbl MOKET OBITh TPEACTABICHA B BHUAE CXEM, TaOJUIl, TUarpaMmm,
rpapukoB, ¢ororpaduii, ¢parmenroB ¢uabmMoB u T.. Ha TeopeTHueckyr 4YacTh
MIPE/ICTaBICHUSI POEKTA TOJIKHO OBITh CO3/1aHO HECKOJIBKO CJIali/IOB.
6-i1 - cnaiin. Bo3MOXHOCTH NMPUMEHEHUs pe3yJIbTaTOB padoThl Ha mpakTuke. Ha 3Ty Temy
TaKXe JOJDKHO OBITh HECKOIBKO CIIAlIOB.
7-1 cnaiin. I'maBHbIe BBIBOJBI, UTOTH, PE3yJbTaThl MIPOEKTa IEIECO0OPa3HO MOMECTUTh Ha
otnenbHOM crnaige. llpu 3ToM He cieqyer mnepedyucisaTh TO, YTO ObUIO clelnaHo, a
JAKOHUYHO H3JIO)KUTh CYTh 3HAaUMMOCTH IIPOEKTa WJINM MOJIYYEHHBIX pPE3YJbTaTOB
HCCIIeIOBaHUSI.
[Tocnenuuii cnaiia. B KOHel Mpe3eHTaluMu KEIaTeIbHO I[OMECTUTh CIANA C TEKCTOM
«Cnacu0o 3a BHUMaHHE!».

MeToanyeckue yKa3aHUs 10 NIPOBEACHHUIO JIA00PATOPHBIX 3aHATHI 110 TUCHUILIMHE
«O0mas xumus (HeOPraHMYeCKasi 1 AHAJTUTHYECKAS] XUMHUA)»

JlabopaTopHbIe 3aHATUS SIBJISIOTCS OJHUM W3 BAXKHEHWIIMX BHUIOB yYeOHOH
paboThI, COCTABJIAIOT OCHOBY ITOJTOTOBKHM CTYJCHTOB IO JWCIUIUIMHE W HAMpPaBJICHBI Ha
(dbopMHpOBaHKE Y CTYJCHTOB CUCTEMaTU3UPOBAHHBIX 3HAHUH U HABBIKOB 110 MHKPOOUOJIOTHH.

Brimonnenuto nabopaTopHOil pabOTHI JOKHA TMPEAIIECTBOBATh CAMOCTOSTENIbHAS
paboTta ¢ TUTEepaTypHbIMA UCTOYHUKAMHU M KOHCIIEKTOM JICKIIMHU, TIPH STOM CIIeAyeT 00paTuTh
BHUMAaHHE Ha TEOPETHUYECKHUE BOIMPOCHI MO TeMe 3aHATHs. [lepBOoHAYaIbHO HIECT OMIPOC
TEOPETHYECKOT0 MaTepualia TEMbI 3aHATHUS. 3aTEM B PsiJie BOIPOCOB IMPEMOIaBaTENs CICIyeT
CKOHIICHTPUPOBaTh BHMUMAHHWE HA OCHOBHBIX HJESIX TEMbI 3aHATHS. BONPOCHI TOKHBI
BKJIIOYATh B Ce0S pa3iIMYHbIC BapUAIlMH dJIECMEHTAPHBIX CUTYaIUi, 0TOOPaKArOIINX OCHOBHBIC
UJCH TEMbl 3aHATHS B MX B3aMMHOW B3aMMOCBS3H. 3aJlaBacMble BOMPOCHI JIOJKHBI OBITH
KOPOTKMMH U MaKCHMAaJIbHO MPOSBIISTH B CTYJICHTAX UX COOOPA3UTEIILHOCTb.

JlabopaTopHbIe paOOTHI BHITOTHSIOTCS B COOTBETCTBUU C TPEOOBAHUSMU CTaHIAPTOB
¥ HOpM JlabopaTopHOW TNpakTUkU. CTYICHTHI IOJKHBI O3HAKOMHUTBCS C IENBI0 M 3aJa4aMu
paboThI, 000PYJOBaHUEM, HHCTPYMEHTAMH U PEaKTHBAMH, HCOOXOIUMBIMHU IS BBIIOJHCHUS
paboThL.

PesynpTarel anamu3oB odopmirsirores B pabodeld TeTpaau MO MPEAIOKEHHON (opme.
Kaxnass BbIONHEHHAss paboTa MO/DKHA OBbITh O(OpMIICHAa JODKHBIM 0O0pa3oM W claHa
MIPET0IaBaTEeII0, IPOBOAUBIIEMY JIAOOPATOPHBIC 3aHSITHS.
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MeToanyecKue peKOMEeH/IAMH 110 UCTIOIb30BAHUIO MH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUH 00y4YeHust

I[J'If[ HU3YYCHUS JICKIIMOHHOIoO Marcpuaia AUCHUILIMHBI MPHUMCHAIOTCA ayAUOBU3YAJIbHBIC
(MYHBTHMeHHP’IHLIe) TCXHOJIOTUH, KOTOPbLIC HE OTpHULAIOT TPAAULUOHHLBIC, IIPOBCPCHHLIC
BpPpEMCHCM MCTOAbLI IMpPCIoJaBaHusd, HO, IIPH IOTOM, OHHMH TIIOBBIINAKOT HArIAJHOCTD,
I/IH(I)OpMaTI/IBHOCTB, OIICPAaTUBHOCTL B IOJA4YC I/IH(I)OpMaI_II/II/I, MO3BOJIAIOT 3KOHOMUTHL BpPCMs

3aHATHUH.

Kaxnoe naboparopHoe 3aHATHE HMEET CBOIO 0CO0YI0 (opMy IpPOBEACHHUS, CBOIO
METOJI0JIOTUYECKYIO CHELM(HUKY, YTO MO3BOJIAET Pa3BUBATh y CTYAEHTa OOLIEKYJbTYpHbIE U
obmenpodeccuoHanbible  KomnereHuH. llocTaHoBka mpoOieMbl, pa3dop aKTyalbHBIX
KOHKPETHBIX UM THIOTETHYECKMX CUTyallMil, co3laHue artMocepbl Auagora MExXIy
npernojiaBaTesieM M TPYINIOW MO3BOJsET padoTaTh HMHAMBHIYaJbHO M B MAJbIX TIpyIax,
KOJUIEKTUBHO OOCYXKJaThb ONPENCJICHHbI TeMaMu MaTepual, a TakKkKe HWHHUIMHPOBATh
CaMOCTOSITENIbHYI0O ~ paboTy  cTylaeHTOB. Ilpu  ocMbICIeHMHM  COJIEp)KaHUS  BOIIPOCOB
MIPAKTUYECKUX U JIaOOPATOPHBIX 3aHATHUI Mpecienyercs Leidb co0Jt01aTh IPEEMCTBEHHOCTD B

HpO(beCCI/IOHaHLHOM 1 B TBOPYCCKOM PA3BUTHUU CTYACHTOB.

KonTponb camocTosaTebHON paboThl CTYIEHTOB IIPU3BaH CAeIaTh Ipolecc 00yueHus Ooee
LIEJIOCTHBIM M OopraHudHbIM. Ero 3ajiaua He octaBuTh 0€3 BHUMAaHUS Jake, HA MEPBbII B3I,

MaJIO3HAYUTCIIbHBIC BOIIPOCHI.

KoMmIploTepHOE TECTUPOBAHUE IO3BOJSET OCYLIECTBIIATH WMTOIOBBI KOHTPOJIb 3HAHUU
CTyAEHTOB. TecTOBBbI Marepuan BKIIOYAET B ceOs COAEp)KaHUE BOIPOCOB IO KAKAOMY H3

0003HaYEHHBIX IPOTrPAMMOI1 pa3iesoB.

Kaxnaplii Bompoc mpeanoiaraeT HECKOJIbKO BapUAHTOB OTBETOB, CPEAU KOTOPBIX HUMEIOTCS
HEBEpHBIH, MPAaBUIBHBIA U B OONbIICH WIM MEHBIICH CTENEHH PACKPBIBAIOIIMNA CYIIHOCTb
Bompoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHMS 3ajada CTYJICHTOB OMPEACISIETCS Kak
BBIOOp MPaBUIILHOTO OTBETa M3 MHOro0Opaswsi BapuaHTOB. B mpoliecce KOMITBIOTEPHOTO
TECTUPOBAHUA, 3aJada CTyJCHTa OMpEesIeTCs Kak BBIOOp TMPaBWIBHOTO OTBETa W3

MHOF006p8.3I/I$I BAapHUaHTOB.

BOHpOCBI 1 TEMBI, OTBOAUMBIC HAa BBIITOJTHCHHUEC CaMOCTOSTSIHLHOMN pa6OTBI IO JUCHHITIIINHE,

a TaK)Ke KpUTEPUH OLICHUBAHUS 110 KAXIOMY BHLy paOoThl conepkarcs B paznene 8 PIT/I.

MPAKTUYECKUM U JJAOOPAaTOPHBIM 3aHATHUAM; TeMaTHKa pedepaTHol paboThI

TCMBI, pas3aciibl, BBIHCCCHHBLIC Ha CaMOCTOATCIBbHYIO IIOATOTOBKY, BOIIPOCHI

K

Poub ¥ 3HaYeHMe XUMHUHU B COBPEMECHHOM Oﬁllle(!TBe. HpOCTI:Ie H CJIOXKHBIC BCIICCTBA.

EnunHune! komyecTsa BelecTBa: MOJIb, XUMUYECKAN SKBUBAJIEHT. OCHOBHBIE 3aKOHBI
XMMHH. 3aKOH 3KBUBAJICHTOB. PacueT SKBUBAJICHTHBIX MacC Ul PA3IMYHBIX KJIACCOB
HEOPraHWYECKUX COEIMHEHUH. OIIEKTPOHHbIE aHAJIOTU. VI3MEHEHHs CBOMICTB
XUMUYECKHUX DJIEMEHTOB, NEPUOJNYECKHE M3MEHEHMS BAKHEUIINX XAPAKTEPHUCTHUK
XUMHUYECKHX JJEMEHTOB: 3(QQEKTUBHBIX pPaJUyCOB aTOMOB U HOHOB, SHEPTUU
MOHM3ALUH, CPOACTBA K MIEKTPOHY, dJIEKTPOOTPULIATEIBHOCTH. KHCI0THO-OCHOBHBIE
U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA  DJJIEMEHTOB.  PeaknuonHas

CITOCOOHOCTH BEIIIECTB.

Bonpocwt ona camonposepku:

1. SIBasercs aIu SKBUBAJIEHT JIEMEHTA IIOCTOSHHOM BEIUYNHON?
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2. Kak PACCUHUTBIBAOTCA MOJIAPHBIC MACChl 3KBHUBAJICHTOB JJICMCHTOB, OKCHU/OB,
TUJIPOKCHUIOB, KUCIIOT U COJeH?

[TpuBecTn npuMepsl OTHOOCHOBHBIX, ABYXOCHOBHBIX U TPEXOCHOBHBIX KHCIIOT.
Kakue conu Ha3pIBatOTCsA CPEJHUMHU, KUCIBIMU M OCHOBHBIMU? Kak oHuM mosydarorcs?

MoskeT 11 TUIPOKCH]T Kajusi 00pa30BbIBaTh OCHOBHBIE COJIN?

o g bk~ w

Kakwue cBolicTBa aTomMa XxapakTepHU3yIOT:
. IOPSIKOBBIN HOMEP 3JIEMEHTA B IEPUOINUYECKON CUCTEME;

a
0. HOMep neproja;

w

. HOM€ep Ipynbl?

\l

. OTBeT MOsICHUTE MPUMEPAMHU.

8. UeM O0OBsACHSETCS TMEPHOAMYECKOE W3MEHEHHE BaJCHTHOCTH DJEMEHTOB C
YBEJIMUEHUEM HX MOPSAIKOBBIX HOMEPOB?

9. V Kkakux 31€MEHTOB CHUJIbHEE BHIPA’KEHBI HEMETATNYECKUE CBOMCTBA!

a) y cepbl W TEILTypa;

0 y KpeMHHUsI U cephl?

10.Kaxkoit BUJ XMMHUYECKOM CBSI3M HA3bIBACTCS KOBAJICHTHOM (MOJIAPHOM M HEMOJIIPHOMN )
Y MOHHOI? Mexay aToMaMu KaKuX 3JIEMEHTOB OHU 00pa3yroTcs?

11.Kakue 351eKTpOHBI yYacCTBYIOT B 00pa30BaHUN XMMHUYECKUX CBSI3E?

12. Kakas cBsi3b Ha3bIBa€TCS BOJIOPOTHOM?

13.Kak obpa3zyeTcst KoBaJleHTHasl CBSI3b MO JOHOPHO-aKLENTOPHOMY MEXaHU3MY?

14.Yto mpencTaBiseT JOHOP U aKLETTOp AJisi 00pa30BaHUS XUMUYECKOU CBSI3U?

15. Urto Takoe rubpuauzaius aToMHbIX opouTtanei? Kakue tursl rudpuausanuu Boi
3HaeTe?

Hnousuodyanvusie 3a0anus no meme:

1.Uemy paBHa MoOJsipHasi Macca SKBUBAJEHTa XpOMa B OKCHJIE XpOMa, COAEPIKAIIETO
68,42% xpoma? CocrtaBbTe dMIUpuUeckyto Gopmymny storo okcuma. (Oreer: 17,33
r/moie; Cr203)/

1. T'uppokcu aFOMUHUS Maccoil 7,8 T. MpopearupoBall ¢ a30THOW KHUCIOTOW Maccoi
6,3 r. OnpenenuTe MOJSPHYIO MAcCy 3KBHBAJIEHTA TMIAPOKCHAA AIFOMUHUS B 3TOM
peaknuu u cocTaBbTe ee ypaBaHeHue. (OTBet: 78 1/MOIIb)

2. Moxer 1M XJOpPOBOJAOpOJHAs KHCJIOTa OOpa30BBIBAaThH KHUCHBIE CONH  IIPH
B3aMMO/ICHICTBUH C OCHOBAHUSAMU?

3. DHepreTu4ecKkoe COCTOSIHUE BHEITHETO JIEKTPOHA aTOMa OMUCHIBACTCS

4. laiite xapakTepucTUKy 3ieMeHTa Ne26: MojoXkeHHe B MEePUOJUYECKON CHUCTEME,

CTPOCHUE JICKTPOHHOU 000JIOUKH aToma.
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5. DneMeHT o0Opa3yeT OKCHJ M THAPOKCHI aM(OTepHOro  Xapakrepa, B KOTOPBIX
MIPOSIBIISIET TIOCTOSIHHYIO BaJICHTHOCTh paBHYIO 1ByM. Pacmonoxxen on B |V nepuone
nepuoanueckoit cuctembl. HazoBure stoT anement. (OtBet: Zn).

6. Kakue BHJIbI XMMUYECKOH CBSI3U B CIEIYIOIUX MOJIEKYJIaxX:

a. a30Ta;

0. aMMuaka;

B. propuma kanms;

I. XJIOpU/1a aMMOHUS?

7. Vcxons U3 3JIEKTPOHHOTO CTPOCHUS aTOMa Cepbl, 00BSICHUTE 00pa30BaHHE MOJICKYJIbI
okcuaa cepsl (1V). OxapakTepusyiTe BUABI XUMUYECKOM CBSI3U B HEM.

8. Kakoe cTpoeHre HMEIOT MOJIEKYJIbI BOJIbI, aMMHaKa 1 okcua yriepoaa (1V)?

9. Kakue BHIbl XMMUYECKOH CBSI3U B MOJIEKYJIE XJIOpHUJA TeTpaaMMHHALMHKA?

10.  Kakue cBs3u Ha3pIBalOTCS curMa U nu cBa3siMu? OOBICHUTE Ha HpuUMepe

06pa3OBaHI/ISI MOJICKYJI a30Ta, MCTaHa U 3TCHA.

Cnoco0bl  BbIpakeHMsI KOJMYECTBEHHOr0 C€OCTaBa PacTBOpPoB. B3ammHubie
nepecyeTrbl KOHIEHTPALMU PACTBOPOB

Bonpocwl ona camonpoeepku:

1. laiite ompeneneHuss MacCOBOM JIOJIM, MOJISIPHONW KOHIEHTpAIMd W MOJISAPHOMN
KOHIIEHTpAllMX SKBUBAJICHTA.

2. KakoBa CBsI3pb MEXIy MOJSPHONH KOHIICHTPAIMM ¥ MOJISIPHOM KOHIICHTPAIHH
SKBHUBaJICHTA?

3. Kakoii mporiecc Ha3bIBaeTCs JIEKTPOTUTHICCKOMN TUCCOITUAITNEH?

4. Kakue 3eKTpOIUThl OTHOCATCS K criibHBIM? [lepedncnute ux.

5. Uto Ha3bIBaeTcd CTEIEHBIO JWCCOLMAIIMA W KOHCTAaHTOH aucconmanuu? B uem
COCTOUT CXOJICTBO M PA3IMYNE dTUX BEIHUUH?

6. Cmemenne xumuueckoro paBHoBecusi (mpuHiun Jle-Illatense) Ha mnpumepe
YTOJIBHOM KUCIOTHI.

7. Uto Ha3bIBAIOT BOAOPOJHBIM M THAPOKCUIILHBIM MoKa3aTeiaemM? KakoBbl UX 3HAUCHUS
B HEUTpaJIbHOM, KMCJIOW U IIETOYHOMN cpenax?

8. Kakue »snextponutbl Has3biBaoTcss  amportepHbiMu? Kak  mpoucxoaut — ux
JIACCOIAIUS?

9. Kakas peaknus Ha3piBaeTcs ruapom3oM? Kakue conu moaBepraroTcs Tuapou3y?

10.  Kakue conu nmoaBeprarTcss HeoOpaTUMOMY THIPOTIU3Y?
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3aoauu ona camocmoamenvbHo20 peutenus:

1. B 100 cm®* Bogwr pactBopmm 0,82r oprodocdara Hatpusa. Beraucnure maccoByro
JOJII0, MOJISIPHYK0 KOHLEHTPALIMIO ¥ MOJIIPHYHO KOHLEHTPALMIO JKBHUBAJIEHTA
MOJyYeHHOTO pacTtBopa (IWIOTHOCTH pactBopa 1,02 r1/cm®) (Otset: 0,81%);
0,05momb/nm?; 0,15 Momb/am?).

2. Kakoii o0beMm pactBopa opTodochopHO KHCIOTHI ¢ MaccoBo poned 35% w
mIoTHOCTRIO 1,22 T1/cM® moTpeOyeTcss I TPUTOTOBJICHHS 5 AM® pacTBopa C
MOJISIPHOM KOHIIeHTpauuel sxkBuBanenta 0,15 mons/nm3??

3. CocraBbTe ypaBHCHHs TUCCOIMAIIMK CIICAYIONMX BemiecTB: Hurpara xenesa (I11),
HUTPUTA THJIPOKCOATIOMUHUS, nuruapodocdara kanbius, rugpokcuaa xpoma (I11). B
KaKOM HaIlpaBJICHUU CMECTUTHCS paBHOBECHE MPH 100aBIEHUHU THUIPOKCHUIA HATPHUS K
pactBopy ruapokcunaa xpoma (111)?

4. CreneHpb AUCCOLMALMN B PACTBOPE YKCYCHOM KHMCIIOTBHI C MOJIIPHOW KOHLEHTpaLuei
skBuBaneHnta 0,1 monp/am® paBuHa 1,3 %. BerumciauTe KOHCTAHTY KHCIOTHOCTH.
(OtBer 1.69 * 107)

5. Boiumcaure pH pacTBopos ¢ MonspHoii konuentpanueii 0,01 Mo/ aM® cremyrommx
BELIECTB:

a. XJIOPOBOAOPOJHOM KHUCIIOTHI;

0. TUIPOKCHU/IA Kalus;

B. YKCYCHOH KHUCIIOTBI;

r. rupokcuaa ammorus (Ko =1,8 « 107)

(Otser: 2; 12; 3,37; 10,63.)

6. Brrunciaure pacTBOpUMOCTh Xjopuaa cepedbpa B unctoi Boge U B 0,01 M pactBope
HCI.

(OtBer: 1,33 « 10° momns/ 1v3); 1,78 » 1071%) mons/ av2.

7. CocTaBbTe MOJIEKYJISIPHbIE M HOHHBIE YpPaBHEHHUS THPOJU3a CIEAYIOLUIUX COJEH:
cynbhuaa Kanus, aletTata aMMOHHSI; cyib(aTa Meau, kKapOoHaTa aTFOMHUHHUSL.

8. B xakoM HampaBlIeHUM CMECTUTE paBHOBecHe Tuiponu3a cyibdara xenesa (I11) mpu
no0aBIEHUH

a. XJIOPOBOAOPOJHOMN KHUCIIOTHI;

0. THIPOKCHIa HATPUS.

9. Kakas u3 coneii: Hutpar ceunna (l1) uiaum aurpar ceunna (1V) 6yaer umeTs B BOJTHOM
pacTBoOpe MpHU OJIMHAKOBBIX YCIOBHUSAX OOJIBIIYIO CTENEHb TUApOINU3a?

10.  Ilpwm cnuBaHuM BOJIHBIX pacTBopoB xyopuaa xpoma (Ill) m xapOonata HaTpus
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obpasyercsa ocanok rumpokcunaa xpoma (l11). CocraBbTe MOHHBIE U MOJIEKYISIPHBIC

ypaBHEHHUS PEAKIMH €T0 00pa30BaHUs.

OKHCINTETHLHO-BOCCTAHOBUTE/ILHbBIE PEAKIIHH

3amanus Ui CaMOCTOSATEIbHOU paOOTHI:

1. B NpHBENCHHBIX  pEAKUUsAX  HOAOEPUTE  MOHHO-DJIEKTPOHHBIM  METOIOM
CTEXMOMETPUYECKUE KOI(DOHUIMEHTHI, OMPEACIUTe OKUCIUTEIb U BOCCTAHOBHTEIID,
BBIYMCIIMTE MOJIIPHBIE MAaCChl JKBHBAJICHTOB OKHCIHTENS W BOCCTAHOBHTEI,
YKaXHUTE THIT OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUH:

P + HCIO4 + H20 — H3PO4 + HCI

H3AsOsz + KMnOs + H2SO4 — H3AsO4 + MnSO4 + K2SO4 + H20

Cu2S| + HNOs — CuSOs + Cu(NOsz)2 + NO + H20

K2Cr207 + NaClOs + H2SO4 — Cr2(SO4)3 + NaClOs + K2SO4 + H20

KMnOs+ NaNO2 + H20 — MnO2 + NaN0O3 + KOH

Cr2(S04)3 + KBrO + KOH — K2CrO4 + Br2 + KNO3 + H20

K2MnOs+ H20 — KMnO4 + MnO2| + KOH

As2S3| + H202 + NaOH — NasAsO4 + Na2SO4 + H20

2. B kakoM HampaBlieHHH OyayT TPOTEKAaTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE
peakiuu? Ilpu OTBeTe HCIOIB3YHTE 3HAYCHHUSI OKHUCIMTEIBHO-BOCCTAHOBHTEIHHBIX
MOTCHIIHAIIOB:

MnO2 +J2+KOH ...... KMnOs + KJ + H20

FeSOs + KMnO4 + H2SOs4 ... Fe2(S04)3 + MnSO4 +K2S04 + H20

CrClz+Br2+KOH ...... K2CrOs + KBr + KCI + H20

Cr2(S04)3 + KNO3 + H20 ...... H2Cr207 + NO + K2SO4 + H2S04

OO0mas xapakTepucTHKAa METAVIOB H HEMETAJJIOB

Bonpocel k meme:

1. Kak u3MeHsAI0TCS CBOMCTBA METAJUIOB C YMEHBIIEHHEM CTAaHAAPTHOTO AJIEKTPOHHOTO
noTeHuuana?

2. OKcHIbI U TUAPOKCHUIBI KAKMX METAJIOB MPOSBISIOT aM(OTEepHBIE CBOICTBA?

3. Kakue meranisl He pearupyroT:

a. ¢ pa30aBICHHOI cepHON KUCTIOTOM;

0. C KOHIEHTPUPOBAHHOM CEPHOM KUCIOTON?

4. Kakue mMeTauibl pearupyloT ¢ pacCTBOpaMu Ieaoyei?

5. IlpuBenute mpuMEpsbl XUMUYECKON U JIEKTPOXUMUIECKON KOPPO3UH METAJIIIOB.
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6. Kakoil U3 raJloreHoB ABIIE€TCSA HAaHOOIee CHIILHBIM OKHUCIUTEIEM?
7

. Kakue cBoiicTBa B OKHCIUTEILHO-BOCCTAHOBUTEILHBIX PCaKIuAX MPOABJIALOT:

oS}

. cepa;

()}

. CEpOBOJIOPO;

w

. okcuz cepbi(1V);

—

. cepHas Kucyiora?

oo

. Kakoil u3 HOHOB SIBISIETCS] OKUCIUTENIEM MPHU B3aUMOAECHCTBUU C METAJJIAMH::

a. B pa30aBJICHHON CEpPHOM KHUCIIOTE;

0. B KOHIIEHTPUPOBAHHOM CEpHOU KHCIOTE?

9. B ueM CcOCTOMT pa3iuyue BO B3aMMOJCHCTBHHM METAJUIOB C COJSIHOW W a30THOM
KHucJIoTaMu?

10. Kaxkas u3 kucnor: oprodochopnas wim oprodochopucras - sBiasercs Oosiee
CJIa0bIM AIEKTPOIUTOM?

11.  CocraBbTe ypaBHEHMs peakUuil B3aUMOJECHCTBUS KOHLIEHTPUPOBAHHOH M
pa30aBJICHHOW a30THOM KHUCJIOTBHI C MarHueMm. PaccuurtaiiTe MOJSIPHYIO Maccy
SKBHUBAJICHTA OKHCIUTEIS U BOCCTAHOBUTEIIS B 9TUX PEAKIUSX.

12.  UYro Ha3wiBaeTcs XJIOpHOH Bom0i? Kak cMecTHTCS paBHOBECHE B CUCTEME

Clz2 +H20 == HCIO + HCI npu no6asnennun NaOH, HCI?

13.  Kakue opOutanm aToMa a30Ta y4acTBYIOT B 00pa30BaHUU XMMHUYECKUX CBS3EH C
apyrumu aromamu B coequHennsx: N2, NHs, NH4Cl? Onuinwre THIBI XHMHYECKHX
CBsI3eM KaXJoM M3 HUX. KakoBa BalleHTHOCTh W CTENEHb OKHCIICHHUS a30Ta B ATHUX
COETMHEHUSIX?

14.  Kaxkas u3 cojied CHIIbHEE MOJABEPTaeTCs THAPOINU3Y: CynbdaT, alerar u Cyabpug

amomuHusI? CocTaBbTE€ MOHHBIE U MOJIEKYJISIPHBIE YPaBHEHHS TUAPOIINA3A STUX COJIEH.

15. CKOIBKO cM®

pacTBOpa HHTPUTA Kalusi C MOJIIPHOW KOHIIEHTpalueu
skBuBanenta 0,1 momb /mM° moTpebyercs mns okuciaeHus 50 cM3 pacTBOpa MOAMIA
KaJus ¢ MOTAPHON KOHIIEHTpaIuel skpuBanenTa 0,25 Moib /am>?

Otset:125¢cMm®

OCHOBBI XMMHUYECKO TEPMOAUHAMHUKH, XMMUYECKOT0 1 (a30BOro paBHOBeCHSsI

Bonpocw :

1. KakoBa cBs3b MEXIy TEIUIOBBIM 3(dexTom peakuuu Qp U U3MEHEHHEM SHTAIBINU
AH? 3aBucar nu TenaoBoi 3h(HeKT peakuuu OT MyTH peakun’?

2. Chopmynupyiite 3akoH ['ecca. Ilpu kakux ycrnoBusx crnpaBeniuB 3akoH ['ecca? Urto

HA3BIBACTCS TEIUIOBBIM YP(EKTOM peakiuu?
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3. Kak paccunrath TeroBoil 3((eKT peakiuu, Moib3ysch BEITUYNHAMH CTaHIAPTHBIX
TerioT oOpazoBanus BemectBa? byner mu AH peakuuun Hz + Cl2 = 2HCI temmoroi
obpazosanust HCI?

4. Yto Ha3bIBaeTCs TEIJIOTON 00pa3oBanusd? byaer nu rennoBoit ap ekt peakuu

HCI + NaOH = NaCl + H20 remoroii o6pazoBanust H20?

5. Uro Ha3bpIBaeTCsl CTaHAAPTHBIMU yCIOBUSAMH? Kak M3MEHSETCS SHTAIbIUS CUCTEMBI
IIPU PHIOTEPMHUYECKUX PEaKIUsIX?

6. Kak m3MeHseTcst SHTAIbIHSI CUCTEMBI IIPH SK30TEPMUYECKUX PEAKITHAX ?

7. Kax wu3MeHseTcs BeNWYMHA SHTPOIMHM IPU CaMONPOW3BOJBHBIX MPOLECCaX B
M30JIMPOBAHHBIX CUCTEMAX U MOYeMy?

8. Kak pemaercs Bompoc O HampaBlIC€HHMH CaMONPOU3BOJBHBIX IPOLECCOB B
HEM30JMPOBAHHBIX CHUCTEMaxX Ha OCHOBE M300apHO-M30TEPMHUYECKOTO M M30XOPHO-
N30TEPMHUYECKOTO MTOTECHIHAIOB?

9. Kakas cucrema Oosiee ycTOWYMBA: ¢ BBHICOKMM WJIM HU3KMM 3HAuY€HHEM H300apHO-
M30TEPMUYECKOT0 MOTEHIMaa?

10. KakoBa cCBsI3p MEXAy H3MEHEHHEM H300apHO-W30TECPMHUUECKOTO MOTEHIIHANA,

SHTAJIBIIMU ¥ SHTPOIUU IPU MOCTOSHHOM Temnepatype?

11.  Kakoe mpaBuJIO JIEXKHUT B OCHOBE ()a30BOr0 paBHOBECHS?

12.  UYro Takoe (aza? Kakoe mMakcumanbHOE 4UCIO a3 UMEET JBYXKOMITOHECHTHAS
cucrema?

13.  Yro takoe komnoHeHT? Kakoe 4nciI0 KOMIIOHEHTOB MOXET ObITh B OJHO(a3HON
cucreme?

14. Yem xapakrepHa »3BTeKTHUecKass Touka? IlpakTHueckoe 3HaYEHUE CHUCTEM,

OTBEYAIONIINX 3TOMY COCTaBY.

15.  TIlpuBeaute JarpaMMbl COCTOSIHUS JIBYXKOMITOHEHTHBIX CUCTEM,
CMEUIMBAIOIINXCA KakK B KUAKOM, TaK U B TBEPAOM COCTOSIHHM, U TOJBKO B JKHJIKOM
COCTOSIHUH.

16. Ckomnpko (a3 B OJTHOKOMIIOHEHTHOW CHCTEME, COJEpIKaIleil HACHIIICHHBIN map?
I'eTeporenHa muiam roMoreHHa 3ta cuctema?

17.  KakoBo makcuMaibHOE 4uciO (a3 B OJHOKOMIOHEHTHOU cucteme? Yemy paBHO
IIPH TOM YHUCJIO CTETICHEH CBOOOBI M UTO 3TO O3HAYaeT?

18.  Haueprture amarpamMmy COCTOSTHHS BOJIbI U YKAKHUTE TOUKOW COCTOSTHUE CHCTEMBI,
B KOTOPOM YHCJIO CTETIeHEH cBOOOABI paBHO enuHMIle. UTO 3TO 03Ha4aeT?

19.  Kak 3aBucHT AaBlieHHE HACBIIIICHHOTO TTapa OT TeMIEPaTyphl?

20.  Kakas cucrema Ha3bIBaeTcs Oe3BapuanTHOI? [IpuBenute mpumep.
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21.  Kakas cucrema Ha3biBaeTcsa OuBapuantHoit? [lpuBeaure npumep.

22.  Kak ompenenuTs TeMIepaTypy 3aMep3aHHsl pacTBOpa W YUCTOTO PACTBOPHUTEIIS
0 MarpaMmMme COCTOsTHHS Bobl? JlaiiTe 000CHOBaHUE TOTO OMPEICIICHHUS.

23. Kak wu3MeHsercs TemIiepaTypa KHUIEHHS BOABI MPU YBEIMYCHUHM BHELIHETO
JaBJIeHUA?

24. Chopmynupyiite 3akoH Paynsi, OnuChIBaIONIHM M3MEHEHHUE TaBJICHUS HACBIIICHHOTO
rapa pacTBOPUTEIISI C YBEJIMYEHUEM KOHIIEHTPAIMM pacTBOPEHHOTO BellecTna. JlaiTe

00BsACHEHHE 9TOMY U3MCHCHUIO.

25. Ilpu xakux KOHIEHTpamusx (OOJbIIUX WJIM MaJbIX) BEpPeH 3akoH Payis?
[Touemy?
26.  Tlowemy s pacTBOPOB OJJICKTPOJIMTOB B 3aKOH Payns ciemyeT BBOIHTH

n30ToHMYeCKu Kodpdurment (koapdunuent Bant-I'ohda)?

27. Kak wu3MeHseTcs TemIeparypa 3aMep3aHHs pacTBOpa INpH YBEITUYEHUH €ro
KoHneHTpauuu? [IpuBenute rpaduk U yKaxure 3T0 U3MEHEHHE.

28.  Uro Ha3bpIBaeTCS KOHCTAHTOW PAaBHOBECHSI M KaKOE €€ TPAaKTUIeCKOoe 3HaUCHHe?

29.  Kak onpenenutb KOHCTAaHTY PaBHOBECHS, IMOJIb3YACHh TaOJIMLIAMU CTaHAAPTHBIX
TEPMOIMHAMHYECKUX BEJIUINH?

30. ChopMmynupyiiTe MPUHIUIT CMEIIECHUS PABHOBECHM, Ha3bIBAEMbIH MPUHIIUIIOM
Jle-llaTense.

31.  Kak u3MeHsieTcs KOHCTaHTa PAaBHOBECHUS NPU YBEIMUYEHUH TEeMIepaTyphl IS
9K30TEPMHUUYECKUX PEaKIMi?

32. Kak ompemenuTh KOHCTaHTY pPaBHOBECHS TMpU JIFOOOW Temmeparype, eciu
M3BECTHA KOHCTaHTa PaBHOBECHSI IIPH CTAHJAPTHBIX YCIOBUSIX?

33. Ilpum xakux TemmepaTrypax (BBICOKMX WJIM HHU3KHX) CIEAyeT MpO BOIUTH
HK30TEPMHUUECKUE PEAKIHH, YTOOBI MOJYyYUTh OOJIBIION BBIXO MPOTYKTOB?

34. Ilpu xakux TemmepaTypax (BbICOKMX WJIM HH3KUX) CIEAyeT MPOBOIUTH
SHAOTEPMUYECKUE PEAKIINH, YTOOBI OTYUUTH OOJIBIION BHIXO MPOJAYKTOB?

35.  Uto Ha3bIBaeTCsA TeTEPOreHHBIM PaBHOBECHMEM M KaK BbIpayka €TCS KOHCTaHTa
paBHoBecus peakiun CaCO3z = CaO + CO2?

36.  3aBHCHT M KOHCTaHTa pPAaBHOBECHS OT KOHIIEHTPAIMH BEUIECTB, B3ATBHIX JUIS

MPOBEICHUS PEaKIu?

XUMHYeCKasd KHHETHKA M KATAJIHU3
1. Yo Ha3bpIBaeTCs CpelHENH M UCTUHHON CKOPOCTSMM PEAKLUH? YPaBHEHHE PEAKIUU
IIEPBOTO MOPsIIKA.

2. KakoB (pu3ndeckuii CMBICT KOHCTAHTBI CKOPOCTH M OT Y€TO OHA 3aBUCUT?
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3. Uro Ha3pIBaeTCsl MOJEKYJISIPHOCTHIO peakiuu? [IpuMepsl MOHO- U OMMOJICKYISPHBIX
peaKuuid.

4. Yto HaA3BIBAIOT MOPSAKOM peakiuu? B kakux ciiydasx OWMOJICKYJISpHAs DPEaKIus
OMUCHIBAETCS] YPABHEHHEM MEPBOro nopsiaka?

5. Uto Ha3bIBaeTCs MEPUOJOM TMOJyIpeBpalieHus? B kakux ciaydasx OH 3aBUCHUT OT
KOHIICHTpAIIMH, a B KAKUX — HET?

6. B yem 3akmogaercs npaswio Baut-I'opda? Bua u ananus ypaBHeHus] AppeHHyca.

7. Uto Takoe PHEPTUs aKTUBALUU?

8. OO0mui MexaHu3M JIedcTBUS KaTanu3aTopa. Kak oH BnuseT Ha paBHOBecue?

DJIEKTPOXUMHUS

1. Yro nasbiBaeTcs YIEIbHOM U KBUBAJICHTHOM 3JICKTPONPOBOAHOCTHIO? EAMHUIIBI UX

HU3MEPCHHUA.

2. YTo Ha3bIBaeTCs TOJBMKHOCTBIO HOHOB? [lo4eMy MOHBI C MAJbIM PaJHyCcoOM MEHEE
IIOIBMIKHBI, UeM OOIbIINE?

14. Yro Takoe pa3baBiIeHHE pACTBOPOB M KaKk OHO BIMAET Ha YACIHbHYIO U
SKBHUBAJIEHTHYIO 3JIEKTPOIIPOBOAHOCTH CHIIBHBIX JIEKTPOJIUTOB?

15. Iloyemy c yBenMuYEHHEM KOHILIEHTPALMU SKBHUBAJIEHTHAs 3JEKTPOIPOBOJHOCTH

pacTBOpOB YMEHbLIAETCS?

16.  KakoBa cBS3b MEX/Iy CKOPOCTBIO TBMKEHHUSI HOHOB U €T0 MOJIBUKHOCTHIO?

17.  Tloyemy mpu HEWTpalu3alUU CUJIBHOM KHUCIOTHI HIEIOYbIO AJIEKTPONPOBOIHOCTD
YMEHbBIIAETCS?

18.  Tloyemy mpu HeWTpamu3alMu caaboil KUCIOTHI LIENOYBI0 3JIEKTPOIPOBOJIHOCTD
yBeJIMUUBaeTCs?

19. 3akoH pasBeneHuss OctBanmpaa. Kak 3aBHUCUT KOHCTaHTa JHCCOLMALAUA OT

KOHIOCHTpaluu ciaboro 3.]'IGI(TpO.]'II/ITa.‘.7

20.  CrpoeHue JBOWHOrO  AJIEKTpUYECKOro  cyios. KakoBbl  MPUYMHBI  €TO
BO3HUKHOBEHUS?
21.  Ilpumepsl oOpaTUMBIX 3JE€MEHTOB. Peakimu, NMpoTEKalonIfe Ha AJIEKTPOAax B

MPsIMOM U OOpPaTHOM HampaBICHUH.
22.  Yrto Ha3pIBalOT CTaHAAPTHBIM 3JIEKTPOJHBIM HOTeHHMaaoM? YTo mpuHATO 3a

YPOBEHb OTCYETA NOTEHIIMAJIOB?

23. DIEeKTPOABI IEPBOTO U BTOPOTO poja. [lo kKakum ypaBHEHUSM PaCCUUTHIBAIOT UX
HOTEHIINAIEI?
24. UTto Takoe 3MEeKTPO CPAaBHEHHS U B YEM €T0 MPAKTUYECKOe 3HaUYCHHUE?

25. Kak moxHo mytem uzmepenust IC onpenenuts pH pactBopa?
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KO.]'[.]'[OI/I}IHBIG CHCTEMbI, IOJYYCHHUE, ONTHIECCKUEC H MOJECKYJIAPHO KHHETHYECCKUEC

CBOJiCTBa

1. OxapakrepusyiiTe KIaCCH(UKAIMU TETEPOrCHHBIX JIUCIEPCHBIX CHCTEM IIO
pPa3IUYHBIM MPU3HAKAM.

JlaiiTe onpeneneHue KOJUIOUIHON CUCTEME.

UYro Takoe 11odoOHbIe U THOPUIBHBIE TUCTIEPCHBIE CUCTEMBI?

OObsacHUTE pasinduc CBO6OI[HO-I[I/ICHepCHBIX " CBA3HO-AUCIICPCHBIX CUCTCM.

o > N

Onummre MoTy4YeHnue KOJJIOWIAHBIX CHCTEM METOAOM KOHACHcAIH ((PpU3HUecKoi u

XUMUYECKON).

6. IIpuBeaure popmyny munemisl 30 Ag Cl ;momydennoro no peakuun AGNOs + KCI
= AgCI + KNO3 (ripu u36sitke AGNO3)

7. Kakum 3apsiiom 00s1aJat0T KOJIJIOUIHBIE YaCTULIbI?

8. Kakue ontrueckue cBoiicTBa XapaKkTepHbI 751 KOJUIOMIHBIX CUCTEM?

9. IlpuBeaure ypaBHeHue Poames s cBetopaccesHus (omanecueHuus).Kakoro
MPAaKTUYECKOE 3HAUCHHE ITOTO YPaBHEHUS?

10. .Kaxue ontuueckue npubopsl OCHOBaHbI Ha CBETOPACCESTHUM?

11.  Yewm ¢duyopecueHnys OTINYaeTCs OT ONaNeCEeHInN?

12. Kakwme ocobGenHoctn umeerT 3akoH JlamOepra-byrepa-bapa, omnuceiBaromuii
norJoeHne ceera (abcopOIHIoO cBeTa) Uil ICTUHHBIX U KOJUIOMIHBIX PacTBOPOB.

13.  IlpumeHHMa 1 MOJIEKYJIIPHO-KHHETHYECKAst TEOPHUs K KOJUIOMIHBIM cucTeMam?
OOb®bscHuTe.

14.  Yro Takoe OpoyHOBCKOE NBMXeHHE, U Py3us?

15. Omnummre ocobeHHoctd 1uddy3ur B KOUIOUIHBIX cHcTeMax. YTo Takoe
kodpdunment nuddyzun?

16. [IpuBenute ypaBHeHue DifHIITeHHA U1 KO3 dunnenta nuddys3un.

17.  UYro takoe ocmoruyeckoe aaBineHue? Kak OHO 3aBUCHUT OT MallIipHOW H
JacTU4HOM KoHIeHTpauuu? [IpuBenute ypaBuenue Bant-I'odda.

18.  Ommmmre OCOOEHHOCTH OCMOTHYECKOTO JaBJICHUS  KOJUIOMJHBIX CHCTEM B

CPaBHEHUHU C PacTBOPAMU HU3KOMOJIEKYJISIPHBIX COETUHEHUH.

IToBepxHOCcTHBIE siBJIeHUS U aacopOuusa. Koasonannie ITAB

1. Kakue sBJIeHHS HA3bIBAIOT MMOBEPXHOCTHBIMU M B YEM 3aKJTIOYAIOTCA UX HpI/I‘II/IHBI?
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2. Ilouemy s mUO(OOHBIX KOJUIOWIHBIX CHCTEM XapaKTepeH HM30BITOK CBOOOIHOM
MTOBEPXHOCTHOM YHEPTUU M KAKOBHI ITyTH €r0 CHUKCHHUS?

3. B gem pasznuuune GpuU3NIecKor B XUMHUUYECKOU aacopOrun?

4. Yto o3HauaeT aAcopOIMOHHOE paBHOBECHUE?

5. KakoBbl OCHOBHBIC TOJIOKEHUSI TEOPHUH MOHOMOJICKYJISIPHOM aacopOLMu- TEOPHH
Jlenrmiopa?

6. [lpuBenure ypaBHeHume JleHrMiopa W 00JacTH €ro MPUMEHUMOCTH K H30TEpME
azicopOoIuu.

7. KakoBbl NOpUYMHBI aacopOLMU HOHOB Ha TpaHuue ¢a3 (TepMOJMHAMUYECKas
TPAKTOBKA a/IcCOPOLIMHU U YCTAaHOBJIEHUS paBHOBECHS)?

8. B uem 3akmouaercs npasmio ®asiaca- [leckoBa i n30MpaTeIbHOM ancopOorumn?

9. Yt0 Takoe MOBEpXHOCTHOE HATSKEHHE KMJIKOCTEH ,KaKOB €ro (PM3NYECKUH CMBICI U

CAnHuIa I/ISMCpeHI/IH?

10. Kakue BemecTBa Ha3bIBAIOTCS TMOBEPXHOCTHO-aKTHBHBIMU? KakoBo cTpocHme
Mmoutekyn [TAB?
11.  IlpuBenute ypaBHEHHE HM30TepMbI ancopOumu ['m6Oca M mpoaHaTU3UPYHTE €ro

NPUMCHCHUC K H30TCpMaM HOBCPXHOCTHOI'O HATSKCHUA B BOJHBIX PACTBOPAX

Pa3IMYHBIX BCUICCTB.

12. Yto Takoe MOBEPXHOCTHAsi aKTHBHOCTh M KaK OHA MEHSETCS /IS Pa3ImIHBIX
ITAB 1o npaBuity Tpay6e?
13. Omnummre crtpoenue Moisiekysn kKoutouaHelix IIAB (munemrsapusix ITAB) u

COCTOSIHHE UX B pacTBOPE.

14,  OnummuTe KiaccuUKaIMIO U IPaKTUUYECKOe MpUMEHeHre KoymouIHbIxX [TAB.

DJIeKTPUYECKHE CBOICTBA, YCTOMYMBOCTD U KOATYJISIIIUA KOJUIOUAHBIX CUCTEM

1. KakoBbl TpHYMHBI BO3HMKHOBEHHWS JBOWHOTO 3iekTpuieckoro cios (/I2C) nHa
rpanuie pasznena ¢az? Onummre ctpoenue 3toro J9C.

2. Yro takoe wmunemia? [lpuBenure cxemy CTpoeHHS W ¢Gopmyly Mumeuisl. Kak
3aBHCHT 3HAK 3apsi/ia KOJUTOMIHOM YaCTHIIBI OT 3JIEKTPOJIUTAa —cTabunuzaropa’?

3. UTo Takoe AMEeKTPOKMHETUYECKH MOTEHIIMAN U KaK OH MEHSETCS MpHU T00aBIEeHUH K
KOJUIOMTHOMY PacTBOpPY 3JIEKTPOIUTOB?

4. Yro Takoe arperaTUBHOSI U KHHETHYECKasl (CEUMEHTALOHHAs) yCTOMYMBOCTh?

5. Ot 4ero 3aBUCUT KMHETHYECKasl yCTOWYUBOCTD JUCTIEPCHON CHCTEMBI?
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6. Kak MeHsieTcs arperaTWBHasi yCTOMYMBOCTH KOJUIOMJHBIX PAcTBOPOB  IPH
n00aBJIeHUH IEKTPOIUTOB? UTO TakOe M303IEKTPHUIECKOE COCTOsTHNE?

7. B ueMm 3akiro4aeTcsi CYIIHOCTh (PU3MUECKOW TEOPHH YCTOMYMBOCTH M KOATYJISAIIHHN-
teopuu JJIDPO?

8. B 4eM COCTOMT MeXaHN3M KOaryJsiiuy KOJJIOUIHBIX CUCTEM JIEKTPOIUTaMH?

9. Kakue cymecTBYIOT mpaBuiia KOAryJsuu 30Jei snexTporutamu? ChopmynupyiTe
npaswia 3HayHocTH (npaBuiio [ynbue-I"apan).

10. UYro Ttakoe mnopor koaryisuuu? Kak BiMseT BaJeHTHOCTb, aJCOPOLMOHHAS

CIIOCOOHOCTD U paanycC HOHA — KOaryJjigTopa Ha nmopor KO&FYJ'I}II_II/II/I?

8. OueHo4HbIe CPEACTBA ISl TEKYLIEr0 KOHTPOJIS YCIeBAeMOCTH, PyOeKHO
aTTeCTALMU U MPOMEKYTOYHOI ATTeCTAIMHU M0 UTOraM OCBOEHHUS THCHMILIMHBI.

THUITIOBBIE 3AJTAHUA OHEHOYHbBIX CPEACTB.

3anaHus 17 CAMOCTOSATEILHOM PadoThI.

TCMBI, pa3aciibl, BBIHCCCHHBIC Ha CaMOCTOATCIBbHYKO IIOATOTOBKY, BOIIPOCHI K

NPaKTUYECKUM U JTAOOPAaTOPHBIM 3aHITUSAM; TeMaTHKa pedepaTHON paboThI

1. Ponp 1 3HaueHHEe XUMHH B COBpeMEHHOM obOuiecTBe. [IpocThie U CllOKHbBIE BEIECTBa.
EnvHALBI KOMMYECTBAa BEIECTBA: MOJIb, XMMHUYECKNAN DKBUBAJIEHT. OCHOBHBIE 3aKOHBI
XUMHUH. 3aKOH JKBUBAJICHTOB. PacdyeT 3KBHUBaJEHTHBIX MacC AJI Pa3IMYHbIX KJIacCOB
HEOPraHMYECKUX  COCIUHEHWH. OJEeKTpoHHble aHajoru. M3MeHeHus  CBOMCTB
XUMUYECKUX JJIEMEHTOB, NEPUOJNYECKHE W3MEHEHMsI BAXXHEHIIUX XapaKTepUCTHUK
XUMHUYECKMX 3JIeMEHTOB: 3((EKTUBHBIX paJuycoB aTOMOB U HOHOB, JHEPIUU
WOHM3AINH, CPOJCTBA K JJIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTH. KNCI0THO-OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA 3JEMEHTOB. PeaklMoHHas CIoCOOHOCTh
BELICCTB.

Bonpocwt ona camonposepku:

1. SIBnsieTcst v SKBUBAJICHT DJIEMEHTA IMMOCTOSTHHON BETMYMHON?

2. Kak paccuuThIBarOTCS MOJSPHBIE MacChl SKBHBAJICHTOB 3JEMEHTOB, OKCHJIOB,
TUIPOKCHUIOB, KUCIIOT U COen?

3. IlpuBecTr mpuMepbl OJJHOOCHOBHBIX, JBYXOCHOBHBIX U TPEXOCHOBHBIX KHCIIOT.

4., Kakue coiu Ha3bIBAIOTCS CPETHUMH, KUCIIBIMA U OCHOBHBIMH? Kak OHM mory4aroTcs?

5. MoxeT nu THUAPOKCU KA O6pa3OBbIBaTI> OCHOBHBEIE COJIH?
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6. Kakwue cBoiicTBa aToMa XapaKTepHU3YIOT:

a. TIOPSIKOBBI HOMED JIEMEHTA B MEPUOANMUECKON CUCTEME;

0. HOMep Teproa;

B. HOMEp TPYIIIbI?

7. OTBeT MOsSICHUTE [IPUMEPaMHU.

8. UeM 00BsACHSAETCS MEPUOINICCKOC U3MECHCHHUE BAaJICHTHOCTH JJICMEHTOB C YBEIHYCHUEM
UX MOPSJIKOBBIX HOMEPOB?

9. V Kkakux 3J€MEHTOB CHUJIbHEE BBHIPAXKEHBI HEMETAIIINYECKIE CBONCTBRA!

a) y cepbl U TEJUIYpa;

0) y KpeMHHUS UM cepbl?

10.Kako#i BHI XUMHUYECKOH CBSI3M HA3bIBACTCS KOBAJICHTHOH (MOJIIPHOIN M HETOISIPHON) H
HOHHOW? Mexly aTOMaMH KaKHX JIEMEHTOB OHU 00pa3yroTcsi?

11.Kaxkue 31eKTpOHBI y4acTBYIOT B 00pa30BaHUN XUMUYECKUX CBSA3CH?

12.Kaxas cBsI3b Ha3bIBACTCS BOJOPOIHOMN?

13.Kak oOpa3yercst KOBaJICHTHASI CBSI3b 110 JJOHOPHO-AKIEITOPHOMY MEXaHU3MY ?

14.  Yro npencraBiseT JOHOP U aKUENTOP AJsl 00pa30BaHMsI XUMUYECKOU CBA3H?

15.Yto Takoe rubpuamszanus aToMHbIX opoOutaneii? Kakwe Tumbl rubpuamzanuu Bel
3Haere?

Huousuoyanvuvie 3a0anus no meme:

1Yemy paBHa MOJsipHas Macca SKBHBAJIEHTa XpoOMa B OKCHJIE XpoMa, cojepxaiiero 68,42%
xpoma? CocraBpTe SMIHpuyeckyto (popmyny 3toro okcuma. (Otser: 17,33 r/mMob;
Cr203)/

2I'uapokcu amoMHUHAS Maccoi 7,8 T. IpopearupoBaji ¢ a30THOW KUCIOTOW maccoit 6,3 T.
Onpenennure MOJSPHYIO MacCy SKBHUBAJICHTA THAPOKCHIA aTIOMHHHS B ATOM pEaKIUU 1
cocTaBbTe ee ypaBHeHHe. (OTBeT: 78 T/MOJIB)

3MokeT 1 XJIOPOBOIOPOAHASI KUCIOTa 00Pa30BBIBATH KUCIIBIE COJH MPU B3aUMOJIEHCTBUH C
OCHOBaHUSIMU?

4JHepreTuvecKoe COCTOSTHUE BHEIIHETO AJIEKTPOHA aTOMa OIUCHIBAETCS

5/laiiTe XapakTEePUCTHKY dJIeMeHTa Ne26: TOJIOKEHUE B TIEPUOJUICCKON CHCTEME, CTPOCHHUE
AIEKTPOHHOU 000JIOUKH aToma.

6DmeMeHT 00pa3yeT OKCHI U TUAPOKCUJ aM(OTEPHOTO XapaKTepa, B KOTOPHIX MPOSBISET
MOCTOSIHHYIO ~ BaJIGHTHOCTh paBHyl0 JAByM. Pacmonoxxen on B IV mepuone
NEepUOINYECKON cucTeMbl. HazoBUTE 3TOT 371€MEHT.

7Kaxue BUJBI XUMHYECKOM CBSI3HU B CIICAYyOIHUX MOJICKYJIax:
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a. a30Ta;

0. aMMHaKa;

B. (hTOpHIa KaHS;

T. XJiopujaa aMMOHUS?

8lcxons M3 AJIEKTPOHHOTO CTPOCHHUS aTOMa Cepbl, OOBSCHUTE O0pa30BaHHE MOJICKYJIbI

okcupa cepsl (IV). OxapakrepusyiTe BUIbI XUMUUECKOU CBSI3U B HEH.

9Kakoe cTpoeHre UMEIOT MOJICKYJIbI BOJIbI, aMMHUaka 1 okcua yriaepozia (1V)?

10Kakue BUbI XHMHYECKOM CBSI3U B MOJICKYIJIC XJIOpHUaa TeTpaaMMI/IHaI_[I/IHKa?

11Kakue cBsi3u Ha3bIBalOTCSA CUTMa W N CBsA3AMu? OOBACHUTE Ha IpuUMepe oOpa3oBaHUs

MOJICKYJI a30Td, MCTaHa U 3TCHA.

2.

CriocoOsbl BBIPpAXKCHUA KOJIUYCCTBCHHOI'0O COCTaBa paCTBOPOB. Bzanmabie NEPECUYCTHL

KOHIOCHTpPAUX paCcTBOPOB

Bonpocwt onsa camonposepku:

9.
10.

. [lalite omnpeneneHuss MAacCOBOM JOJIM, MOJISIPHOM KOHLIEHTpaUMU U MOJISIPHOMU

KOHLCHTPAIMX 5KBUBAJICHTA.

. KakoBa cBs3p MeXAy MOJSAPHOM KOHUEHTPALMM W MOJISPHOW KOHIIEHTPALMHU

SKBUBAJICHTA?

Kaxoii nponiecc Ha3bIBaeTCs NEKTPOIUTHUECKON Tucconanuen?

Kaxkue snextponutsl oTHOCATCS K criibHBIM? [lepeunciure ux.

Y10 Ha3kIBaeTCId CTENEHBIO AUCCOIMAIIMN U KOHCTAaHTOM Auccoruanuu? B deM cocTonT
CXOJICTBO W Pa3jInuue dTUX BEJIMYUH?

Cwmenienne xuMuueckoro paBHoBecus (nmpunuun Jle-Illarenbe) Ha mpuMepe yrojabHOM

KHCJIOTHI.

. UTo Ha3BIBAIOT BOOOPOJHBIM W T'MAPOKCUIIBHBIM noka3areneM? KakoBBI UX 3HA4YECHUS B

HEUTPAJIbHOM, KUCITION U IIEJIOYHOM cpenax?
Kakwue 31eKkTponuThl Ha3siBatoTCs aMmpoTepHbIMU? Kak MpOUCXOUT UX AUCCOIHAIIHS?
Kaxkas peakius HazpiBaeTcs ruapoiaunzoM? Kakue conu nmoaBepraroTcst THAPOIHU3Y?

Kaxkue conu mogasepraroTcsi HeoOpaTUMOMY THIAPOTU3Y?

3adauu 0na camocmoamenbHo20 peuleHus:

1.

B 100 cm® Bogwl pactBopuiu 0,82r oprodocdara HaTpusi. Beraucianre MaccoByto 10110,
MOJIIPHYIO KOHIIEHTPALMI0O U MOJISIPHYIO KOHIIEHTPAIMIO SKBHBAJIECHTA IOJYyYEHHOTO
pactBopa (moTHocTh pactBopa 1,02 r1/cm®) (OtBer: 0,81%; 0,05momb/nm?; 0,15

MOJIB/IM?).

. Kakoit o6wem pactBopa oprtodocopHOil KHCIOTEI ¢ MaccoBoi moinei 35% wu
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IUIOTHOCTBIO 1,22 r/cM® moTpebyeTcs 1Isl MPUTOTOBJICHUS 5 IM® pacTBOpa C MOJIIPHOM
KOHIIeHTpanue skBuBaienta 0,15 moms/am>?

3. CocraBbTe ypaBHCHHS IUCCOIHMAIMK CIACAYIOIMUX BemmecTB: HutpaTta sxeiesa (1),
HUTPUTA THIPOKCOATIOMUHMS, auruapodocdara kanbuus, rugpokcuna xpoma (I1). B
KaKOM HaIlpaBICHHHM CMECTUTHCS pPaBHOBECHE INPH JOOABJICHUHM THIPOKCHAA HATPUS K
pactBopy ruapokcuaa xpoma (I111)?

4. CteneHp AMCCOLUAIMM B PACTBOPE YKCYCHOM KHCIJIOTBI C MOJIAPHOW KOHIIEHTparueit
skBuBasienTa 0,1 monb/nm?® paBHa 1,3 %. Beruucnure koHcTanTy kucioTHocTH. (OTBeT
1.69 * 10)

5. Beruuciure pH pacTBOpoB ¢ MonspHOii konuenTpammeii 0,01 Mons/ AM° clemyrommx
BEIIIECTB!

a. XJIOPOBOZOPOTHOM KUCIIOTHI;

0. TUIPOKCHU/IA KAJIUS;

B. YKCYCHOM KHCJIOTHI;

r. rugpokcuaa ammonus (Ko =1,8 « 107°)

(OtBer: 2; 12; 3,37; 10,63.)

6. Beruaucnure pacTBOpUMOCTb XJIopuzaa cepedpa B uucroii Boge u B 0,01 M pactBope HCI.

(OtBer: 1,33 « 10 moms/ 1v3); 1,78 « 1071%) mons/ av2.

7. CocTaBbTe MOJICKYJISIpHBIE W HWOHHBIC YpaBHEHHS THAPOIHN3A CIEAYIOUINX COJICH:
cynbduaa Kanus, alerara aMMOHHUS; cyibdaTa MeIu, KapOoHaTa aTFOMUHUS.

8. B kakoM HampaBJI€HWH CMECTUTE paBHOBecue ruaponusa cyibdata xeneza (I11) mpu
no0aBIIeHUH

a. XJIOPOBOJAOPOJTHON KUCIIOTHI;

0. TUAPOKCHUIA HATPHUSL.

9. Kakas u3 comneii: aurpar cBuHna (ll) wim nurpar csunma (V) Oyner umeTh B BOZTHOM
pacTBoOpe MpU OJMHAKOBBIX YCIOBUSAX OOJBIIYIO CTENEHb THAPOJIN3a?

10. Tlpm cnmBanmu BOJHBIX pacTBopoB xijopuma xpoma (lll) m kapOonara HaTpwus
obpasyercs ocagok ruapokcuaa xpoma (lIl). CoctaBbTe HWOHHBIE W MOJICKYJISIPHBIE

YpaBHCHUSA pCaKINU €TI0 O6paSOBaHI/I}I.

BOITPOCHI K PYBEXKHOM KOHTPOJIbHOM PABOTE

1 Okcunpl. Kitaccuukanust ¥ HOMEHKJIATypa OKCHIOB
2 XuMHYECKHE CBOMCTBA KMCIOTHBIX OKCHIIOB
3 XwuMHuecKHe CBOMCTBA OCHOBHBIX OKCHIIOB
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XuMudeckue cBorucTBa aM(OTEPHBIX OKCHJIOB

Kucnotel. Knaccudukanus 1 HOMEHKIaTypa KUCIOT

XUMHYECKUE CBOMCTBA KUCIIOT

OcuoBanwust. Knaccugukarus ocHOBaHUIA

XUMHYECKUE CBOMCTBA OCHOBAHUH

AmMdoTepHble THAPOKCUABI , UX XUMUYECKUE CBOWCTBA

Conu. Knaccudukanus 1 HOMEHKIaTypa coyei

XHUMUYECKUE CBOWCTBA COJIEH

Kucnble u ocHOBHBIE cOH

3akoH coxpaHeHuss Macchl. OCHOBHOE COJEPIKaHNE aTOMHO-MOJICKYJIIPHOTO YUEHUS
[Ipocroe BewecTBO 1 XUMUYECKUI SJIEMEHT

3aK0OH TOCTOSIHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIICHUMA

Momnspuast macca. KonnuecTBo BemiecTBa

3akoH 00bEMHBIX OTHOILIEHUHN. 3akoH ABoraapo. HopmainbHbie ycioBus
VHuBepcanbHblil ra3oBblii  3akoH. 3akoHbl [eii-JItoccaka, boitnga-Mapuotra,
MenneneeBa-Knaneiipona

[lonsitue sxBuBaneHTa. GakTop SKBUBAJIEHTHOCTH. 3aKOH SKBUBAJICHTOB

Crpoenue atoma

DHEpPreTUIeCKOe COCTOSHUE AJIEKTPOHA B aTOME

KBanTOBBIC UnCIIa

[punuun Ilaynu. DnexkTpoHHas CTPYKTypa aTOMOB M IEPUOJUYECKass CUCTEMa
3JIEMEHTOB

N3oTomnsl

KoBanenTtHas cBs3b. MeTO1 BAJICHTHBIX CBSI3EH

Henossipras v nonsipHast KOBaJe€HTHAs CBS3b

Crioco6b1 00pa3oBaHUsT KOBAJIEHTHOM CBSI3H

Metoa MoneKy I pHbIX opOuTaiei

Nonnas ces3pBonopoanas cBs3p

OKHCANTENHEHO-BOCCTAHOBUTEIBHBIE TIPOIeCChl. MeTOoJl 3IeKTPOHHOTo OanaHca.
Meroa nonypeakiuit

DNEeKTpoIN3 PacTBOPOB U PACILIABOB CONEH

KaTtoansie mpoiieccrl mpu 3JIEKTPOJIN3E

AHOJIHBIE IPOLECCHI NPHU AINEKTPOTIU3E

Mertauibl. @U3NYECKHE U XUMUYECKUE CBOMCTBA METAJIOB

l'anorensl. ®u3nyeckre U XMMHUYECKHUE CBOMCTBA TaJOreHOB. ['aoreHoBOIOpOAHbBIE
Y KUCJIOPOJCOAEPKAIIUE KHUCIOTHI

INPUMEPHBIE TECTOBBIE 3ATAHUSA

VKaKUTE peakIiu, KOTOPbIE MOTYT OBITh MPAKTHUECKU OCYIIECTBUMBI.
NaCl + Ba(NOs)2 =

CuSOs + NaOH =

KNOs + NaOH =

CaClz2+ Cr(OH)3 =

OrmpenenuTe, KaKUe PeakMy OTHOCATCS K PEaKIHsIM HOHHOTO OOMEHa.
2A1(OH)z = A1203 + 3H20

Fe + CuSOs = Cu + FeSOq

2AgNQO3 = 2Ag + 2NO2 + O2

BaCl2 + KoCOs = BaCOsz + 2KC1
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OrnpezienuTe, KakKue peakiiui HEBO3MOXKHO OCYIIIECTBUT.
2KNO3 + CuSOs = Cu(NO3)2 + K2SO4

HC1 + NaOH = NaCl + H2.0

NazS + ZnClz = ZnS + 2NaCl

Ca(NOs3)2 + Na2CO3 = CaCOs + 2NaNOs

Kakue u3 coseil moaBepraroTCsi THAPOIIU3Y:
KCl1

BaSOa4

Na2COs3

CaCla.

Kakwue u3 coseil He moIBepraroTCsi THAPOIU3Y?

NasPO4

LiCl

PactBophI KakuX coJieil UMEIOT HEUTpalIbHYIO peakiuio cpenbl (pH = 7)?
NazS

FeCl2

CuSO4

Kl

C HanOOoJBIIIEH CKOPOCTHIO TP KOMHATHOM TeMIIEpaType MPOTEKAET PEaKIIHs
B3aMMO/JICHCTBU:

yriiepojia ¢ KHUCIOPOIOM;

’eJje3a ¢ PaCTBOPOM YKCYCHOM KUCIIOTHI;

JKeje3a ¢ COISTHOM KHCIOTOM;

pPacTBOPOB r'MPOKCUAA HATPUS U CEPHOUM KUCIOTHI.

C Gombieit CKOPOCTBIO UJET B3aUMOJICUCTBUE COJISTHOW KUCIIOTHI C:
Cu

Fe

Mg

Zn.

B kakoii cxeMe MOKHO OCYHICCTBUTD IMMPEBPALICHUA C IOMOIIBIO BOJABI U a30THOM KHUCIOTHI?
K20 - KOH — KNOs;

CuCl2 —» Cu(OH)2 — Cu(NOs3)z;

ZnSO4 — Zn(OH)2 — Na2Zn0Oz;

CaSO4 — Ca(OH)2 — Ca(NO3)z;

Conb cocraBa Fe(OH)2NO2 nmeer Ha3BaHue:
THIPOHUTPHT XKeJie3a;

THIPOKCOHUTPAT JKele3a;
JMTHAPOKCOHUTPAT XKeJie3a;
JMTUAPOKCOHUTPHT XKeJie3a.

45. B kakoM psay XHMHUYECKHE D3JIEMEHTHlI PAcCIOJIOKEHBl B IOPSAKE BO3pAaCTaHMs HX
aTOMHOTI'0O paauyca

Li, Be, B, C,

Be, Mg, Ca, Sr,

N, O, F, Ne,

Na, Mg, Al, Si
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C yBenmueHWEM 3apsiia spa OKHCIUTEIbHBIE CBOHNCTBA aTOMOB XUMHYECKHX 3JIEMCHTOB
TPETHETO MEepPHOIa

YCUJIMBAIOTCS

ocaabeBaroT

HE U3MEHIIOTCS

W3MEHSIOTCS IEPUOTNICCKU

XuMu4eckas CBs3b B OpOMUIE KaIUS
KOBAJICHTHAsI HETIOJIsIpHAs,
KOBaJICHTHAsS MOJIApHAs,
MeTaJlIndecKas,

HOHHAs

49. CreneHb OKUCIICHUS, PaBHYIO +3, )KeJIe30 UMEET B COCIMHCHHH:
Fe(NQOs)2,

FeCl2,

Fe2(SOa4)s,

K2oFeOa.

60. HauMeHsnmMm 3HaYEHUEM 9HEPIUU HOHU3AUU aTOMA CPCAU IPUBCACHHBIX 3JICMCHTOB
o0Jj1aiaeT 3JIEMEHT C MOPAIKOBBIM HOMEPOM:

26;

56;

30;

82.

[Tpu snextponuse Boanoro pacrsopa KCl Ha kartome Boigensercs:
KaJTni,

XJI0D,

BOJIOPO/I,

KHUCJIOPO/I.

XKecTkocTh BOJIBI ONIPEAEISIETCS IPUCYTCTBHEM HOHOB:
Kajus,

KaJbITns,

HaTpusl,

aMMOHMSI.

B ManuHOBBIN LIBET OKPAIIMBAIOT IJIAMST HOHBI:
1e3us,

KaJus,

HaTpusl,

JIUTHS.

B rugpokcokomIuiekcax JIUraHaoM SIBISIETCS:
BOJIA,

OH,

CO,

CN-.

[Ipy HOpMaNBHBIX YCIOBUSIX 8 I' KUCIOPOJa 3aHUMAIOT 00bEM:
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9. YyeOHO-MeTOAMYeCKOe H HHPOPMALIMOHHOE o0ecnieyeHUe THCIMIIIMHBI (MOLYJ151)

a) OCHOBHaAs JIMTEpaATypa:

1.

Mudgraxosa, H.ILI. OOuias u Heoprannueckast xumust. Teopust U mpakTuka: yuyeOHoe
nocodue / H.III. Mudraxosa, T.I1. [lerpoBa; nox pexn. A.M. Kysuenosa; MunucrepcTso
oOpazoBanmsi u Hayku Poccum, KazaHCkuil HaIMOHAJIBHBIA HCCIIEIOBATEIbCKHI
TeXHOoJoruueckuii ynusepcurer. — Kaszanp: KazaHckuii HaydyHO-HMCCIIE10BATENIbCKUM
TexHojoruueckuit ynusepcurer, 2018. — 308 c. Tabn., wi. — Pexum nocryma: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=560887
Jlyneiiko, T.I'. BBenenue B oOuryro xumuto: yuebnuk / T.I'. Jlyneiiko ; MunucrepcTBo
obOpazoBanust M Hayku Poccuiickoit ®enepanuu, PenepanbHoe TIoOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKIECHUE BHICIIErO MPOPECCUOHAIBHOIO 00pa30BaHuUs
«Oxupiit penepanbHblil yHUBepcuTeT", Xumuueckuil Qaxyiabrer. — Pocros-Ha-JoHy
NznarensctBo OxHOTO (henepanpHOro yHUBEpcuTeTa, 2010. — 232 ¢. — Pexxum nocrymna:
no mnomnucke. — URL: http://biblioclub.ru/index.php?page=book&id=241121 (nara
obpamenust: 19.12.2018). — ISBN 978-5-9275-0763-4. — TekcT: 37CKTPOHHBIH.

I'ypoB A.A., Xumust: yueOHUK AJis BbICIIMX yueOHbIX 3aBeneHuid / A.A. I'ypoB u 1p. -
M.: U3natenbctBo MI'TY uMm. H. D. Baymana, 2017. - 775 c. - ISBN 978-5-7038-4728-2
- Texkct: onektponnsii // OBC "Koncynprant cryaenta" [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785703847282.html (mara oOpalleHus:
20.06.2019). - Pexxum mocTyrma: 1mo MmoImcKe.

Cemenos U. H., Xumus: YueOnuk s By30B / CemenoB U. H., Ilepdunosa U. JI. - CII6.
XUMU3 AT, 2017. - 656 c. - ISBN 978-5-9388-291-5 - Tekct: snextponHsiii / bC
"KoHncynbTaHT cTyaeHTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN978593882915.html (mara oOparneHus:
20.06.2019). - Pexum mocTyra: 1Mo Mmo/mucKe.

CysopoB A.B., O6mas xumust / CysopoB A.B., Huxonsckwuii JI. b. - CI16. XUMU3 AT,
2017. - 624 c. - ISBN 978-5-93808-303-5 - Tekcrt: anextponssiii / DbC "KoHcynpranT
cryaenta" [caitt]. - URL http://www.studentlibrary.ru/book/ISBN9785938083035.html
(mara o6pamenus: 20.05.2019). - Pexxum noctyna: 1o moamnmcke.

. Hukonbckuit A.b., Xumus: YueOuuk mis By3oB / Hukonbckuit A.b., CyBopoB A.B. -

CII6. : XUMU3AT, 2017. - 512 c. - ISBN 978-5-93808-311-0 - TekcT : 3y1eKTpOHHBIH
/! 9BC "KoHCynbTaHT cryaeHTa" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785938083110.html (mara oOpaleHus:
20.05.2019). - Pexxum mocTyrma: 1Mo MoJIHcKe.

MaprteiHoBa, T. B. Xumus : yueOHUK U MPaKTUKYM JUIsl IpUKiIagHOro OakanaBpuata / T.
B. MapteioBa, U. B. Apramonosa, E. b. 'onyHoB ; mox obmeii penakuueit T. B.
MapTbeiHOBOH. — 2-¢ HW31., ucrp. U gon. — Mocksa : U3garensctBo FOpaiit, 2019. —
368 c. — (bakanasp. Ilpuxmagnoit kypc). — ISBN 978-5-534-09668-2. — Texkcr :
anektpounbiii // DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/428318
(mara oopamenus: 20.12.2018).

I'muuka, H. JI. 3agaun u ynpakHEHHS 110 00T XUMHH : yIeOHO-TTPAKTUIECKOE TT0COOme
/ H. JI. I'nmunka ; mox penakuueii B. A. Ilonkosa, A. B. babkoBa. — 14-e u3n. — MockBa
: U3narensctBo FOpaiit, 2019. — 236 c. — (bakanaBp. Akagemudeckuii kypc). — ISBN
978-5-9916-8914-4. — Tekct : oanektponnbii // OBC HOpaiit [caiitr]. — URL:
https://biblio-online.ru/bcode/431810 (mara obpamenus: 23.12.2018).

I'muuka, H. JI. OOmas xumus B 2 T : y4eOHHK JJIs akajgeMudeckoro OakanaBpuara / H. JI.
I'muuka ; mox penakmnueii B. A. ITonkosa, A. B. babkoBa. — 19-e u3j., mepepal. u nor.

32


http://biblioclub.ru/index.php?page=book&id=560887
http://biblioclub.ru/index.php?page=book&id=241121
http://www.studentlibrary.ru/book/ISBN9785703847282.html
http://www.studentlibrary.ru/book/ISBN978593882915.html
http://www.studentlibrary.ru/book/ISBN9785938083035.html
http://www.studentlibrary.ru/book/ISBN9785938083110.html
https://biblio-online.ru/bcode/428318
https://biblio-online.ru/bcode/431810

— Mocksa : M3parensctBo IOpaiit, 2016. — 729 c. — (bakanaBp. AkxageMudeckuii
kypc). — ISBN 978-5-9916-6445-5. — Tekcr : anekrponusiii // DBC FOpaiir [caiit]. —
URL.: https://biblio-online.ru/bcode/388983 (nara obpamienus: 23.12.2018).

10. I'pmbanoBa, O.B. OOmas W HeopraHWYecKas XHMHUS: ONOPHBIE KOHCIIEKTEHI,
KOHTPOJIbHBIE U TeCTOBble 3ajaHus : nocoobue / O.B. I'pubanoBa. — PocToB-Ha-/lony :
WN3narensctBo «®enukcy, 2014. — 191 c¢. — (AOurypuent). — Pexum nmoctyma: 1o
nomnucke. — URL: http://biblioclub.ru/index.php?page=book&id=271508 (aara
obpamenus: 23.12.2018). — bubmuorp. B kH. — ISBN 978-5-222-22683-4. — TekcrT :
3JIEKTPOHHBIN.

11. OOwmass u HeopraHudeckas Xumus : ydeOHoe mnocobue / B.B. Jlenucos, B.M.

Tananos, U.A. [lenucosa, T.W. JIpoBoBo3oBa ; nox pexa. B.B. [lenucosa, B.M. Tananosa.
— PocroB-na-Jlony : MspatensctBo «Dennkce», 2013. — 576 c. : wi., cxem., Tabm. —
(Bbiciuee  obpazoBanue). — Pexxum  pgoctyma:  mo  moxamucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=271598 (nara obpamenus: 23.12.2018). —
bubnuorp. B kH. — ISBN 978-5-222-20674-4. — TeKcT : 311€KTPOHHBIH.

0) IOTIOTHUTEIbHAS JTUTEpATypa:

12. Cunopos B.U., O6mas xumus : Yueb. nns By30B / Cugopos B.U., Yerunosa 10.B.,
Huxudoposa T.I1. - M. : U3natensctBo ACB, 2014. - 440 c. - ISBN 978-5-93093-285-9
- Tekcr : onextponusni // OBC "Koncynmprant crtynmenta" : [caiTt]. - URL
http://www.studentlibrary.ru/book/ISBN9785930932859.html (mata obpareHus:
20.12.2018). - Pesxxum noctyna : 1O TOAIUCKE.

13. [llep6akos, B. B. Heopranuueckas xumus. Bornpocsr u 3amauu : yuyebHOE mocoodne
U1 puKiIagHoro Oakanaspuara / B. B. llep6akos, A. A. ®upep, H. H. bapbotuna. —
2-e w31, uctp. u noi. — Mocksa : M3garensctBo FOpaiit, 2019. — 107 ¢. — (bakanasp.
ITpuknagnoit kype). — ISBN 978-5-534-09132-8. — Tekcr : anekrponHsiit // DBC

IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/441105 (mata obGpareHus:
23.12.2018).
B) NporpamMMHoe odecniedenne u MHTepHeT-pecypcshl
Ne ni/n HaumenoBanue Ne qoroBopa(JnueH3us)

1 Windows 10 Enterprise Ne 4100072800 Maicrosoft Products
' (MPSA) ot 04.20161

2 Windows 10 ProforWorkstations Ne 4100072800 Maicrosoft Products
' (MPSA) ot 04.2016r

3 Windows 8.1 Enterprise Ne 4100072800 Maicrosoft Products
' (MPSA) ot 04.2016r

4 Windows 8.1 Professional Ne 4100072800 Maicrosoft Products
' (MPSA) ot 04.2016r

5 Windows 8 Enterprise Ne 4100072800 Maicrosoft Products
' (MPSA) ot 04.2016r

5 Windows 8 Professional Ne 4100072800 Maicrmsoft Products
' (MPSA) ot 04.2016r

7 OfficeStandard 2016 Ne 4100072800 Maicrmsoft Products
' (MPSA) ot 04.2016r

8 OfficeStandard 2013 Ne 4100072800 Maicrmsoft  Products
' (MPSA) ot 04.2016r

9 Cucrema tectupoBanusa | Ne468 ot 03.12.2013 MUII Cynrarynun
' SunravWEBClas P.T.(Geccpouno)
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10.MaTepuajbHO-TeXHHYECKOE o0ecnevyeHue TUCIHIJIMHBI (MO1YJIs1)

YueOHBbIle ayIMTOPUM IS NPOBedeHHs 3aHATHI JIEKIHOHHOTO THMA,
CeMHMHAPCKOr0 THIA, TPYNNOBBLIX M HWHIMBUAYAJIbHBIX KOHCYJbTAIUH, TeKYILIero
KOHTPOJIA M MPOMEXKYTOYHON AaTTecTallMd, a TaK:Ke CaMOCTOSITeIbHOH pPadoThl
00y4alIMXcsl: IPENoJaBaTeIbCKUN CTOJ, CTYJ, CTOJBI M CTYJbs A OOydarommxcs,
kadenpa, kimaccHas nqocka. O6opynoBaHUE: MyJIbTUMEIUNHBIN KOMIUIEKC (IPOEKTOp, KPaH),
HOYTOYK, KOJIOHKH C IMPOrpaMMHBIM 0OecrieueHHeM, BBIXOAOM B ceThb MHTEpHET U AOCTynoM
B DJJIGKTPOHHYIO HMHpOpMAIMOHHO-00pazoBarenbayto cpeny COI'Y. IIporpammuoe
obecnieuerre Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; neMoHCTpanimoHHbIE U y4eOHO-HATIISTHBIC TOCOOMS (BHICOTPE3CHTAITH ).

JlabopaTopusi buoxumuu Ui TPOBedeHHs 3aHATHH CEMHHAPCKOr0 THIA,
JIa00PATOPHBIX 3aHSATHII, KYPCOBOI0 NPOEKTUPOBAHMS (BHINOJHEHUS KYPCOBbIX pador),
rPYNNOBBIX U WHAUBHAYAJTbHBIX KOHCYJIbTALMIl, 2 TaKKe CAMOCTOATEILHONH PadoThI
00y4alImMXcsl: IPEroJaBaTeIbCKUN CTOJ, CTYJ, CTOJBI M CTYJbs A OOydarommxcs,
nabopaTopHble CTOJNBI, KjaccHas Jdocka, kKadenpa. Oo6opynosanue: I[IpoexkunonHoe
MyJbTHUMEMHOE oOopynoBanue (MynbTumenuiitnslii mpoekrop BenQ MX816ST, ¢
MOTOJIOYHBIM KperuieHneM U Hab. kabeneir — — 1 mr. Kommberotep Core 2 duo E4400/1Gb
RAM/160Gb HDD, monutop Benq TFT 17"FP71G+/knmaBuat — lmT. ¢ mporpaMMHBIM
o0ecrie4eHreM, BBIXOJIOM B ceTh MIHTEpHET M JOCTyNnOM B 3JEKTPOHHYIO MH()OPMAaLHOHHO-
obpazoBatenbuyto cpexy COI'Y. Ilporpammuoe obecredenne: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema tectupoBanus
Sunrav WEB Class (beccpounoe I10); IIporpammuoe obecrniedeHue sl peaaKTHPOBAHUS
xumudecknx popmyn Isis Draw (becrmataoe 110); KoHCynbTaHT IUTIOC; 1€MOHCTPALMOHHBIC
U ydeOHO-HarsAHBIe TocoOus  (BuaeomnpeseHTamnus). JlabopaTopHoe o00opyaOBaHHE:
Bermspknoit mkag - 1 mr. Kamopumerp KJI-5 — 1 mr. Henrpudyra ARMED-80-2S5— 1 .
Hentpupyra OC 6MYXJI-4 — lmt. Memanka marautHas IKA RCT basic safety control
IKAMAG c¢ paruukom temneparypsl PT — lmT. Memanka marautHas ¢ nogorpesoMm MR
Hei-Standard - 1 mt.Becor na6opatopubie npenusnornsie ET-30011 ¢ moBepkoii- 1 mT.

JlabopaTopun: KOMIbLIOTEPHBIE KJIACCHI AJs MPOBeeHUs TeKYLIero KOHTPOJIsl U

NPOMEKYTOYHONH AaTTeCTALMH, 4 TaKiKe CAMOCTOSITeJIbHOH PpadoThl 00Y4YarOLIUXCH:
MPEToAaBaTeNbCKUIA CTOM, CTYJ, CTOJNBI U CTYNbs AN oOywarommxcs, kadeapa, KiaccHas
JTOCKa.
Ob6opynoBanue: KomMnbroTepsl A1 KOMIIBIOTEPHOTO KJlacca B KOMIUIEKTE - ¢ IPOrPaMMHBIM
oOecrieyeHneM, BBIXOJIOM B CeTh MHTEpHET W MOCTYNOM B 3JEKTPOHHYIO WH(POPMAIMOHHO-
oOpazoBatenbHyto cpeny COI'Y; ucrounuku OecniepeboitHoro nuranus, Ippon, koMmmyTarop
s kimacca D-Link DGS-10240, wnTepaktuBHas gocka 78%(1702070/15112/11344/2+
npoektop Beno MX503. TIlporpammuoe obecrneuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema tectupoanus Sunrav WEB
Class (beccpounoe I10); IlporpamMmmHOe oOecmiedeHHE IS PEIAKTHPOBAHHUS XHUMHYECKUX
dopmyn Isis Draw (beccpounoe I1O); Koncynprant mmoc; Cucrema MoMCKa TEKCTOBBIX
3auMcTBOBaHUN «AHTUIIaruat BY3»; IIporpamma miis OBM «bank BOIpoCcOB 11 KOHTPOIIS
3Hanuit»; [apant; Cisco Webex; /1eMOHCTpallMOHHBIE M Y4eOHO-HATJISIAHBIE TTOCOOMS
(Buaeomnpe3eHTaIus ).

Bbubaunorexa, B TOM 4MC/Ie YUTAIbHBIN 32J1: CTOJIBI U CTYJIbS 1JIA 00y4aKOIIMXCH,
KOMIIBIOTEPbl B KOMILIEKTe - ¢ NPOrpaMMHBIM ofecreyeHHeM, BBIXOIOM B CeTh
NHTepHeT M J0CTYNIOM B JJIEKTPOHHYI0 HH(OPMAIMOHHO-00PA30BaTEJbHYI0 Cpexy
COry. Ilporpammuoe obecniecuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; KoucyasranT mitoc; apant; Cisco Webex;
OBbC"Ynusepcurerckas oudimoreka ONLINE" https://biblioclub.ru
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11.JInct 00HOBJIEHUSI/aKTy A TU3 AL UM

1. Ilporpamma aktyanusupoBana (2018-2019 yueOHsIii rox).

1. AkTyannu3upoBaH CIMCOK OCHOBHOM U JOTIOJIHUTEIbHON JIUTEPATYPBI.

2. AKTyalnu3upoBaH I€peyYeHb JIMLEH3MOHHOTO M  CBOOOJHO  pacHpoOCTPaHSIEMOIo
IPOTrPaMMHOT0 00ECIeUeHHSL.

3. Buecensl pomnonHeHUS B pasnen «MaTepralbHO-TEXHHYECKOE 00eCIeueHUe TUCITUTITNHBI
(MOIyTIs)».

4. YuteHsl u3MeHeHus, BHeceHHbIE B «[lomoxenne o 6amIbHO-PEHTHHTOBON CUCTEME OIICHKHU
YCIIEBAEMOCTHU CTYJEHTOBY.

5. YuTeHbl U3MEHEHUsI, BHECEHHBIE B CBSI3U CO CMEHOH yupenutens (IpUHSAT HOBBIM YcCTaB
denepanabHOTO roCyAapCTBEHHOTO OIOPKETHOI0 00pa30BaTEbHOIO YUPEKACHUS BBICIIETO
oOpazoBanus «CeBepo-OceTHHCKHII rocyaapcTBeHHbIM yHuBepcuter wumMenu Kocra
JleanoBnua XetarypoBa» (yTBEp)KIEH MNpHKa3oM MUHHCTEPCTBA HAyKM U BBICLIETO
oOpa3zoBanus Poccuiickoit ®enepauuu ot 28.11.2018 r. Ne 1069)).

6. M3menen maker PII/I, oOHOBIEHBI 00pa3oBaTeNbHbIE TEXHOJIOIMU AUCLUILIUH TPOQUIIs,
y4eOHO-METO/IMYECKOe U MporpaMMHOe olecredeHne o00pa3oBaTENIbHOIO Ipolecca
(ITonosxkxenne o0  pa3paboTKe W peaqu3ald  OCHOBHBIX  NPO(ECCHOHATBHBIX
obpazoarenbubIx mporpaMmm COI'Y (mpuka3z Ne 382 ot 28.12.2018 r.)).

BHeceHHbIE W3MEHEHHs] W JIOTIONTHEHHWS YTBEPXKICHBI Ha 3acedaHnu Kadenpbl oOmel u
Heopranudeckor xumuu (mpotokoa Ne 11/17-18 ot «20» utons 2018 r.)

OnoOpenbl coBeToM (akyabTeTa XUMUU, OMOJIOTUN M OMoTexHoJoruu (mpoTokos Ne 11 ot
«29» nrons 2018 r.)

2. Ilporpamma aktyanusuposana (2019-2020 yueGHbIi rox).

. AKTyanu3upoBaH CIHCOK OCHOBHOM U JIOMOJHUTEIbHOU TUTEPATYPHI.

AKTyanu3upoBaH I€peYeHb JIMLIEH3MOHHOTO W CBOOOJHO  pPacHpOCTPaHSIEeMOTro
MIPOTrPaMMHOTO 00eCTICUeHUS.

3. BHeceHbl J10TONHEHUs B pasfen «MaTepuanbHO-TeXHHYEeCKoe o0ecredeHne AUCIUTUINHBI
(MOTyIsT)».

4. BHeceHbl M3MEHEHMs, C ydeToM ycraHoBieHHOro B COI'Y BHyTpeHHEro periameHTa
JMIEKTPOHHOTO OOy4YeHUS W  HCIOJIb30BaHMSI JAMCTAHIUMOHHBIX  OOpa30BaTENbHBIX
texHonmoruit  (ITomoxkenne 00  DIEKTPOHHOM  OOy4YeHMHM M JUCTAHIIMOHHBIX
oOpazoBatenbHbix TexHoJorusix B @I'BOY BO «COI'Y» (mp.Ne 49 or 25.02.19 r.).
Hauano pa6otsl noptana gucranimonHoro oOyuenust COI'Y Ha HOBoOM 0Opa3oBaTenbHOM
mwiatdopme (Ims.nosu.ru).

o —

BHeceHHbIE W3MEHEHHsI W JIOTIONTHEHHWS YTBEPXKICHBI Ha 3acedaHnu Kadenpbl oOmel u
Heopranudeckor xumuu (mpotokoa Nell/18-19 ot «28» urons 2019 1.).

OnoOpeHnbl coBeTOM (akyabTeTa XUMHUM, OMOJIOTUH M OuoTexHojoruu (mpotokon Ne 12 ot
«01» urons 2019 1.)

3. Ilporpamma aktyanusuposana (2020-2021 y4eGHbIi rox).

1. AxTyanu3upoBaH CIMCOK OCHOBHOMW U TOMOJIHUTEILHOM JTUTEPATY PhI.

2. AKXTyanM3WpoBaH TIepEYeHb JIMIEH3MOHHOTO M CBOOOAHO  paclpoCTPaHsSEMOTO
IPOrPaMMHOTO 00ECTICUCHUSI.
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3. Buecensl pomnonHeHUs B pasnen «MaTepuanibHO-TEXHHUECKOEe 00eCIeUeHUEe TUCIUTUITMHBI
(MOZyTIs)».

BHeceHHbIE WM3MEHEHUS W JIONOJHEHUS YTBEPXKAEHBI Ha 3acefaHud Kadenpbl oOmeil u
Heopranudeckor xumuu (mpotokod Ne 11/19-20 ot «25» utons 2020 r.)

Onobpens! coBeToM (aKyJIbTeTa XMMUU, OMOJI0ruH U 6uotexHonoruu (nmporokoin Ne 10/19-20
oT «30» utons 2020 r.)
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