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I.He.]'ll/l U 322491 0CBOCHUSA TUCIHUIIIMHBI

HenssMu ocBoeHUS] TUCHUIIUHBI «XUMHS» SIBJSKOTCS: O3HAKOMJICHHE CTYJIEHTOB C
COBPEMEHHOM XHMHYCCKOW KAapTHMHOH MHUpa, pPa3BUTHE TBOPYECKOI'O MBIIUICHUS W HAYYHOI'O
MHPOBO33PEHUS Ha OCHOBE CHCTEMHBIX 3HAHHW O CTPOCHHMH BEIIECTBA U 3aKOHOMEPHOCTSX
MPOTEKAHUS XMMHUCCKHUX PEaKIIHH.

3agauu AUCHHUILINHBI

- W3y4CHHEC CTPOCHHMS M CBOMCTB XMMHUYCCKHX BEIIECTB, YCTAHOBJICHHE 3aBUCHUMOCTHU
CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHUS;

-IIOHUMaHUEe OCHOBOITOJIATAIOIIMX XHMHUYCCKUX TOHATHH, TCOPHH W 3aKOHOMEPHOCTEH,
YBEPEHHOE MOJIb30BaHUE XUMUYECKOW TEPMHUHOJIOTHEH U CUMBOJIMKOM;

-IPUMEHEHUE IIOJIYYCHHBIX TCOPETHYCCKUX 3HAHMHM IS PEHICHHWS  Pa3IMYHbIX
MPAKTUYECKUX BOIMPOCOB, (POPMUPOBAHUE 3HAHUH O POJIM XMMHUU B PA3BUTHH COBPEMEHHOTO
o0111eCTBa;

-popMUpOBaHUE HABBIKOB MPOBEICHUS HAYYHOTO HCCIICIOBaHUS, 00paOOTKH Pe3yIbTaToOB
AKCIIEPUMEHTA, IIOMCKA HayYHOH HH(OpMAIUU B 00JIaCTH XUMUH;

-YCTaHOBJICHUE MEXIUCIMILTMHAPHBIX CBs3eH ¢ reorpadueii, criocoOCTBYIOMIMX YCBOCHUIO
U TIIyOOKOMY TIOHUMAHHUIO (PU3UKO-XUMHUECKOM CYIIIHOCTH TeorpaguueCcCKuX HayK.

1. MecTo yueOHOIi TUCHUILUINHBI B CTPYKTYpe 011011 BO

JucuumnnuHa «XUMUsS» OTHOCUTCS K 00s13aTeNbHON YacTu quciuIuivH bioka 1; uzydaercs
B 1 cemecrpe. IlpennmaraeMblii Kypc TMOMOXKET CTyIEHTaAM IPHOOPECTH 3HAHUS IO OCHOBHBIM
XUMHUYECKUM MOHSATHSM, MOHATH CYIIHOCTh MPOTEKaHUsI XUMUYECKUX IMpolieccoB. Jluciuminna
«XUMHS» UMEET CBA3h B COOTBETCTBUU C YYEOHBIM IIJIAHOM C MOCIEAYIONIMMH AUCIUILTHHAMHU:
reoJIorusi, reoMOPQOIOTHUs, TUAPOIOTHS, KITUMATOJIOTHUSI C OCHOBAMH METEOPOJIOTHH.

B pe3yabTarte 0CBOCHUS JUCHUIIMHBI CTYICHT J0JIKEH:

3HATDL:

[TpuHIMITEl KIacCU(PUKALIN 1 HOMEHKJIATYPy HEOPTaHUUECKUX COEANHEHUH;
OCHOBHBIE TUITBI XUMUYECKUX CBA3EH;

OCHOBBI COBPEMEHHON TEOPUH CTPOESHMSI aTOMa;

TeopHro KOMIIEKCHBIX COEMHEHNN;

OCHOBBI PHEPIeTUKHU U KUHETUKH XUMUYECKUX POLIECCOB;

Teoputo pacTBOPOB HERNIEKTPOIUTOB U AIEKTPOJIUTOB;

OCHOBBI AJIEKTPOIUTUYECKUX MTPOLIECCOB.

YMmern:

° HaXOJII/ITB CBA3b MCXKAY CTPOCHUEM BCIICCTBA U €T'0 XUMHUYCCKUMHUBO3MOXHOCTAMMU,

e Pemate m100bIe XUMUYECKHE 33/a4H, ONMUPASCh HA TEOPETHUECKUNA MaTepual
OCHOB XHUMHU;

e [IpoBoauTh MpoCTEHIIINE PACUETHI IO OKUCIUTENEHO-BOCCTAHOBUTEIBHBIM PEaKIIUsIM,

HHEPreTUYEeCKUM M KHHETHUECKUM IpolieccaM, TEOPUU PaCTBOPOB;

e PaGorats B J1a0OpaTOpUM C  UCIOJB30BaHUEM  IPOCTEHIIEro
71a00paTopHOro 000pyI0BAHUS;

e COCTaBIATh XUMUYECKHE PEAKIIUH JTFOOBIX XUMUUYECKHX ITPOIIECCOB U BBHITIOIHATH Ha
UX OCHOBE HEOOXOIMMBIE PacyeThI.

Baanern:

e MeToarKOM POBECHUS XUMUYECKOTO IKCIIEPUMEHTA B JJA0OPATOPHBIX YCIOBHSIX;

e VYMEHHEM TMpaBUJIBHOTO OOBSCHEHHUS pE3YyJIbTaTOB JKCIEPUMEHTa, €CIId Jaxe
pe3yNbTaT OTPUIATEIbHBIN;



e MertoaaMu OKa3aHUs MEPBOM MTOMOIIY MPHU HECYACTHBIX CIIydasiX BXUMUYECKOM
71a00paTOPHH.

3. Pe3yabTaThl ocBoeHHs JHcHUIIMHBI «XU MU
[Iponecc n3ydeHus: AMCUUILUIMHBI HATIPABJICH Ha (POPMUPOBAHUE FIIEMEHTOB CIIETYIOLTIX
komnereHiui B cootBercTBUU ¢ ®I'OC BO 110 7aHHOMY HaIpaBJICHUIO:

Kon Haumenoanue WNunukatop B pesynprare ocBoeHUs
KOMITCTECHITUT KOMIICTEHITNH JOCTYKEHUS JMCIMIUTAHBI 00 yJaromuiics
KOMITETEHIIIH JMOJI2KeH:
(3aKpenyieHHbllL 30
OUCYUNTIUHOTL)
OIIK-2 CriocobeH HOIIK-2.2. 3HaTh:
y4acTBOBATH B [IpumeHseT METOABI U | -HHIWBHUyTbHBIC
pa3paboTke TEXHOJIOTUU o0Opa3zoBaTenbHbIe MapIIpyThI
OCHOBHBIX U pa3paboTKu OCBOCHHMS  MpPOrpamMM  y4eOHBIX
JIOTIOJIHUTETbHBIX OCHOBHBIX U MPEeIMETOB, KypCOB, IUCIUILIUH
00pa3oBaTeIbHbBIX JIONIOJIHUTEITbHBIX (Momyneit), porpamm
porpamm, 00pa3oBaTeNbHBIX JOTIOTHUTEILHOTO 00pa30BaHUS B
paspabaTsIBaTh IIpOrpaMM; COOTBETCTBUU c
OTJIeNbHBIE UX aHAJIM3UPYET 00pa3oBaTebHBIMU
KOMIIOHEHTHI (B CTPYKTYPY OCHOBHBIX, | TOTPEOHOCTSIMH O0YYarOIINXCs
TOM YUCIIE C JIOTIOJTHUTETBHBIX YMers:
UCIIOJIb30BaHUEM 00pa3oBaTeNbHBIX -pa3pabarbIBaTh pOTpaMMBbl
uHGOPMAIIMOHHO- Iporpamm, y4€OHBIX MPEIMETOB, KYPCOB,
KOMMYHHUKAIIMOHHBIX JUCLUIUIMH (MOJyJel) IpOorpaMMBl
TEXHOJIOTUI JIOTIOJTHUTEIBHOTO 00pa3oBaHus B
COOTBETCTBUM C  HOPMATUBHO-
MpPaBOBBIMH  aKTaMu B cdepe
o0Opa3zoBaHUs
Baanern:
0TO0pOM NEeIaroruyeckux U
JIPYTUX  TEXHOJOTUWH 150.4
DIIEMEHTOB, B  TOM  YHUCIE
MH(pOpPMAaIMOHHO-
KOMMYHUKAI[UOHHBIX,
HCIIOJIb3YEMBIX TIPU  Pa3paboTKe
OCHOBHBIX H  JIOMOJHUTEIHHBIX
00pa3oBaTeNbHbBIX TPOrpaMM
OIIK--8 Criocoben MNOIIK-1.1. 3HaTh:
OCYILECTBIIATh [IpoexTupyer -COBpEMEHHbIE 00pa30BaTeIbHbIE
NIE1arOTUYECKYIO o0pa3zoBaTeIbHBIHI TEXHOJIOTUH U METOJIUKY
NeSITEIbHOCTD Ha[[IPOIIeCC C MIPUMEHEHHUS COBPEMEHHBIX
OCHOBE CIIELIMAJIbHBIX [UCIIOIb30BaHUEM TEXHUYECKHUX CPEJICTB 00y4eHus,
Hay4YHBIX 3HAHHI TpeOoBaHUit nH()OPMAITMOHHO-
[TPUMEPHBIX KOMMYHUKAITIOHHBIX TEXHOJIOTHIA,
00pa3oBaTeNbHbIX AIIEKTPOHHBIX 00PAa30BaTENIbHBIX U
[IPOrpaMM IO MH(POPMALMOHHBIX PECYpPCOB
yueOHOMY MpeMETy KaK OCYILECTBIISTH MeIarOrHYEeCKYIO

JACATCIIBHOCTh HaA OCHOBC




CTCIUAIbHBIX HAYYHbI 3HAHUMN
Ymers:

-IPUMEHSATh ~ METOJABI  aHaJIM3a
NeIaroruuecKoi CHUTYaIUH,
npodeccuoHaTbHON peduiekcun Ha
OCHOBE CIICIUAILHBIX HAYYHBIX
3HAHMH; HMCIOJIB30BaTh METOJbI W
NpUEMBbl  PEHICHHUS  PACUYCTHBIX
3ajay; aHAJIM3UPOBAThH u
YCTPAHATh  BO3MOXKHBIC  PHCKH
KU3HU U 37J0POBBI0 00yYarOIIUXCS
B y4eOHOM KaOWHETE,
o0ecrieuynBaTh  COXPaHHOCTb U
s dexTuBHOE HCITOJIb30BaHUE
y4eOHOTr0 000pyI0BaHMUSL.
Baagers:
-y4eOHO-BOCIIUTATEIbHBIM
MPOIIECCOM C ONOPOW Ha 3HAHHMSI
OCHOBHBIX 3aKOHOMEPHOCTEN
BO3PacTHOTO pa3BUTHS
KOTHUTUBHOM U JITYHOCTHOM cdep
00y4aromuxcsi, Hay4HO-
000CHOBAHHBIX 3aKOHOMEPHOCTEH
OpraHu3aii  00pa3oBaTEIBHOTO
nporiecca.

4. CTpyKTYpAa U co/iep:KaHHe AUCHMIIIUHBI

4.1. CTpyKTypa IMCUMIIIUHBI

061112151 TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJISICT 2 3a4eTHbBIC CAVHUIIDI, 72 u.

Ounasn ghopma

Ne Buabl yueOHoii paGoThl, BKIIOYAs @DopMbI TEKYLLIET0
n/n CaMOCTOSITEJbHYIO pa0oTy CTYJA€HTOB U KOHTPOJIs
TPYA0eMKOCTb (B 4acax) ycneBaeMocTH (no
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4.2.Conepxanue TUCHUIIMHBI

Pasznen 1. Beenenue

OcHOBHBIE TPOOJIEMBI COBPEMEHHOW HEOpraHW4YecKoi xumuu. Pycckas HOMEHKJIaTypa
HEOPraHUYECKUX COCTUHEHUH (KUCIOPOA, OKHCEN, THIPOOKUCH, BOJA, IIENOUYb, MEPEKUCHh
BOJIOPO/A, CEPHOKHCIIBIN, XJIOPUCTBIM U T.A.). MexayHapo/iHas HOMEHKJIATypa. XUMHS U
3K0J0rua.OCHOBHBIE NOHATUS M 3aKOHbl XMMHUH. ATOMHas €AMHULA MacChl. ATOMHas
MoOJIeKyJisipHas wmacchl. Monbs. MonbHas wmacca. BanentHocts. CTeNneHb OKHCIICHHS.
OkBuUBaJIeHT. MoiibHass Macca 53KBHUBaJICHTA. OIpeneneHuss XMUMHYECKOro 3KBHUBAJICHTA
2JIEMEHTA, KMCIOThI, THJPOKCHJA, COJIM, OKcuaa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
SKBUBAJICHTHI. 3aKOH CTEXMOMETPUHU. 3aKOH SKBUBAJIICHTOB.

Pa3nen 2. OcHOBHBIE KJIACChl HEOPTaHUYECKHUX COeTUHEHUI
Krnaccudukanus HeopraHu4eckux coequHeHni. OKCHIIbI, KHCIIOTHI, OCHOBAHUS, COJIH.
Knaccudukanms, puznyeckue u XUMUYECKUE CBOMCTBA, CITOCOOBI TIOJTYUYECHHS.

Pazgen 3. Ctpoenue atoma. PazButne npeacraBjieHHii 0 CTPOEHHH aTOMA

ATtoMm — kak cnoxHas cucrema. CnoxkHas CTpykTypa saapa. IIpoTOHBI U HEUTPOHBI.
JIBOMCTBEHHass IpHUpoJa 3JIEKTpoHAa. Macca M 3apsal 3JIEKTpPOHOB. BoJIHOBBIE CBOMCTBA
anektpoHoB. CooTHomeHue HeompeneneHHoctd [eiizenOepra. Ilonste opOuTany.
BonnoBast gynkuuss u BomHOBoe ypaBHeHue lllpeamnrepa. Pammanenas u opOuTanmpHas
cocTaBiisitolIe BoMHOBOM (yHkiuu. KBanTOBble uncna. CTpyKTypa 3JI€KTPOHHBIX
obonoyek. KBaHTOBBIC YpOBHHM, KBAaHTOBBIC IMOJYPOBHH, S-, P-, d-, f- aromHbIe opOuTaiy.
IIpaBuna KieukoBckoro. PeanbHble pacnosiokeHuss ypOBHEH M IIOAYPOBHEW B aTOME.
OcHOBHbIE TPUHIUIBI PACHPEICIICHNs D3JEKTPOHOB B aTOME: HNPUHLMII HauMEHbIIEH
sHepruu, npuHiun [aynu u npasuso ['ynaa. M300paxxkeHne 31eKTpOHHONW CTPYKTYphI aTOMa
IIPU MOMOILIM SJIEKTPOHHBIX (OPMYJIT U KBAHTOBBIX S4YEEK. DHEPreTHUYECKHe TrarpaMMmbl
MHOT'03JIEKTPOHHBIX aTOMOB.

Pa3znen 4. Ilepuoamyeckmii 3aKOH M mnepuoanveckasi cucrema djaemeHntos /IH.
Menpeneena.

ITouckn OCHOBBI  KiacCU(UKALMU  XMMHUYECKHX  3JEMEHTOB JI0  OTKPBITUSA
nepuoanueckoro 3akoHa. Tpu stama pabotel .M. MenzaeneeBa B 001acTH CHCTEMATUKH
XUMHMUYECKHX  JJIeMEeHTOB. QPopmynupoBka  nepuoauudeckoro  3akoHa.  CosnaHue
IIEPUOUYECKON CUCTEMBI 3JIEMEHTOB. JIOrMueckue BBIBOJBI U3 IEPUOAUMYECKOrO 3aKOHA U
NepUoINYecKoil cuctembl syeMeHTOB. CoBpeMeHHass (OpPMYIHpPOBKA MEPHOAMUYECKOTO
3aKOHa. Crtpykrypa COBPEMEHHOMN MIEPUOINYECKON CHUCTEMBI JJIEMEHTOB.
KopoTrkonepuoasslii U JJIMHHONEPUOAHBIN BapHaHThl Nepuoandeckoil cucremsl. [lepuon.
I'pynna. /lenenue rpynmnsl Ha MOATPYyNNbl. TUNINYECKUE dTIEMEHTSHI, ITOJIHBIE aHAJIOTH. S-, P-,
d-, f- onemenThl. BHyTpeHHSS M BTOpUYHAS MEPHOANYHOCTh. 3aKOHOMEPHOCTH M3MEHEHUS
OCHOBHBIX XapaKTEPUCTHK ATOMOB IO MEpUOJAM M Tpynnam. Paanycel aTOMOB M MOHOB,
JHEPIUsl MOHM3ALUU, CPOACTBO K DJIEKTPOHY, JJIEKTPOOTPULATEIBHOCTh: U3MEHEHUs JTHUX
XapakTEepUCTUK IO MepuoAaM M TpyINaM.3aKOHOMEPHOCTH H3MEHEHHs BAJIEHTHOCTH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ CBOMCTB  JJIEMEHTOB UM CBOMCTB  OJAHOTHIIHBIX
coeuHEeHM. BaleHTHBIE 37IEKTPOHBI 1 MHOT000Opa3ue BaJleHTHBIX COCTOSIHUI aTOMOB s-, -,
d-, f- snmemenTOB.

Pasznen 5. Xumunueckasi CBSI3b

Tunel xumudeckoit csi3u. KoBanenTHas (mossipHas ¥ HEMoJsipHast). MeTo1 BalleHTHBIX
cem3eit (MBC). Curma- u mnu-cBsizu. OCHOBHBIE XapaKTEPUCTUKH KOBAJICHTHOM CBSI3H.
JnuHa u sHeprus cBszu. KpatHocTs cBsizu. ['mOpunmzamus aToMHbIX opoOutaneil. Meron
MonekyisapHbix opburtaneii (MO JIKAQO). DHepreTudyeckue auarpamMmbl TOMO- H



rereposiiepHbix  mousiekyn.  [lomspuzanmst  cBsizu.  JIMMOJIBHBIE ~ MOMEHT  CBS3H.
XapakTepuCTUKN B3aMMOJICHCTBYIOIIUX AaTOMOB: NOTEHIMAJI HOHHU3AIMH, CPOACTBO K
3JIEKTPOHY, JJIEKTPOOTPULIATENbHOCTh. VOHHAs CBA3b Kak MNPEACNbHBIM  Cllydal
KOBaJICHTHOM  TOJSPHOM  CBsi3U. JIOHOpHO-aKIENTOPHBIA  MEXaHW3M  00pazoBaHUs
KOBAJIEHTHOW CBs3U. BonopoaHas cBsi3b. MEXMOJIEKYJISIpHAsS W BHYTPHUMOJICKYJISIpHAS
BOJIOPOAHAs CBSA3b. MEXMOJEKYISIPHBIE B3aUMOJICHCTBUS MOJIEKYJI. 3HAUEHHE BOJIOPOIHBIX
cBsa3eil. Meraiunueckas cBsi3b. KoMiuiekcHble coenuHeHusd. KoopauHalnnoHHas Teopus.
Tunuuneie KoMmIUIeKCcOOOpa3zoBaTeNd M JHUraHibl. MOHO- M TMOJUJEHTATHBIC JIUTaHBI.
XenaTHple KOMIUIGKCHL. VI3oMepusi KOMIUIEKCHBIX coenuHeHuid. Kiaccupukanus u
HOMEHKJIaTypa KOMIUIEKCHBIX COEIMHEHH. KBaHTOBOMEXaHMYECKHE METOJbl TPAKTOBKHU
XMMHYECKOM CBSI3M B  KOMIUIEKCHBIX COeAMHEHUsX. Jluccoumamuss KOMIUIEKCHBIX
coenuHeHnil. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHOrO HMOHA. lIpuMeHeHue KOMIIIEKCHBIX
COCIMHEHHUIA.

Paznen 6. Kunernka u MeXaHH3M XUMHYECKHX peaKuuii

CKOpOCTh XMMHMUYECKOW pEaKLUH, €€ 3aBUCUMOCTh OT MPUPOAbl M KOHLIEHTpPalUWU
peareHToB, Temieparypbl. KoOHCTaHTa CKOpPOCTH, €€ 3aBUCUMOCTb OT TEMIIEpaTypBhl.
VYpaBHenue Appenuyca. JHeprus aktupauuu. [loHsATHE O TEOpUM AKTUBHBIX COYIapeHH,
aKTUBUPOBAHHOM KOMIUIEKCE B TEOPHUU a0COIIOTHBIX CKOPOCTEW peakuuu. MexaHusM u
KHMHETHUKA Peakiii B TOMOTreHHBIX U rereporeHHbIx cuctemax. llemnsie (H.H.Cemenon) u
koneOarenpubie  (b.Il.bemoycoB, A.M.KaGotunckuii) peakumu. [OMOreHHBIi W
reTeporeHHbId Katanu3. KuHeTuyeckuil BEIBO 3aKOHA JEHCTBYIOIMUX Macc. UHTHOUTOPHI U
uHTHONpoBanne. OCoOOEHHOCTH KWMHETHKH ra30(a3HbIX, KHUIKO(Pa3HBIX U TBEpHO(a3HBIX
peakuuii. MexaHu3Mbl peakuuid € y4acTHEM OPraHMYECKHUX COCAMHEHUH. XUMHUYECKOe
paBHOBecue. OOpaTuMBbIe U HEOOpaTUMBbIC XUMHUYECKUE peakinnu. COCTOSTHUE PaBHOBECHS U
MPUHIUIT MHUKPOCKOITUYECKON 0o0paTUMOCTH peaKInH. Kunernueckuii u
TEPMOJUHAMHYECKUIM TMOAXO0Jbl K ONHCAaHMIO XUMHYEecKoro paBHoBecus. KoHcTaHTa
XMMHUYECKOTO PaBHOBECUS M DPA3JIMYHbIEe CHOCOOBI €€ BblpakeHUs. CBs3b KOHCTAHTHI
XMMHUYECKOTO DPABHOBECHS CO CTaHAAPTHBIM H3MEHEeHHeM HHepruu [ub0ca. CmemieHue
XMMHYECKOr0 paBHOBecus npu u3MeHeHuu ycioBuil. [Ipunnun Jle Illatense. Bausaue
Cpenbl Ha MPOTEKaHWE XUMUYECKHX peakiuii. OcoO0eHHOCTH Ta30(a3HbIX, KUAKO(DA3HBIX,
TBepo(a3HbIX peakuuid. Poib SHTANBNMIHOIO U SHTPONUIHOIO (aKTOPOB B ONpPEACICHUH
HaIpaBJIeHUs Ipolecca.

Pa3nes /. JHepreTuka u HaNPaBJIEHHOCTh XMMHUYECKHUX MPOLIECCOB

OcCHOBHbBIE MOHATHS XMMHYECKON TEpPMOAMHAMUKH: CHUCTEMa, MapaMeTpbl COCTOSHUS,
pabota, sHeprusi, TelioTa. BHYTpeHHSAS SHeprus, U ee W3MEHEHHE NpPU XUMUYECKUX H
¢dazoBbIX mpeBpamieHusx. IlepBoe Hayano TepMOAMHAMHMKHU. OHTalbIMs 00pa3oBaHUS
XUMHUYECKUX  coenuHeHuid. CranpgaptHoe — cocrositHue.  CTaHgapTHblE  DHTAIBIUU
oOpazoBanus. TeruoBble 3(G(EKTbl XUMUYECKMX peakiuil. TepMoXHMHUYECKHe pacyeTsl,
OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxumuueckue nUKIbL. TemnoeMkocTs. TeMieparypHas
3aBUCUMOCTh TEIUIOEMKOCTH W SHTAIBIHHA. BTOpPOH 3aKOH TEPMOJAMHAMHUKH. ODHTPOIMMS.
3aBUCUMOCTD PHTPONUHU OT TemmnepaTypsl. CTanaapTHas dHTponus. M3MEHeHHe SHTpONHUH
npu (a3oBbIX MepexoAax M XHUMHUYECKUX peakuusx. OHeprus ['ubbca u sHeprus
I'enpmronsia. Kputepuil caMOnpoM3BOJIBHOTO TMPOTEKAHUS IPOLIECCOB. XHUMUYECKUI
MMOTEHIMAN, 3aBUCHUMOCTh XHWMHYECKOIO0 MOTEHIHAJTa OT KOHUEHTpAlUuu, JaBJICHUS
pearcHTOB. YCIIOBUE XUMHUYECKOrO paBHOBecHs. HM3orepma XHMMHUYECKOW peakluu.
KoHcTanTa XMMHMYECKOTO paBHOBECHs Kak Mepa TJIYOMHBI MpPOTEKaHUs MPOIECCOB.
Hcnonp3oBanue 3HAYCHUN CTaHAAPTHOM SHTAJBIIMM W DHTPOIMHU I pacdyera KOHCTaHT
PaBHOBECHS] XHMHYECKUX peakuuid. DakTophl, BIUAIOIUE HA BEINYMHY KOHCTaHTHI
paBHOBecHs. TepMoaMHAMU- YECKUH BBIBOJ 3aKOHA JACHCTBYIOLIUX MaccC.



Paznen 8. PacTBopsl

PactBOpsl Jkuakue (BOAHBIE W HEBOJHBIC), TBEpAble M ra3zoodpasHbie. CrocoObl
BBIPQKCHUSI KOHLEHTPALMU PpAacTBOPOB: MaccoBas [JOJI, MOJISIPHOCTb, HOPMAaJIbHOCTb,
MOJIIJIBHOCTh, MOJISIpHas J0isl. BiusHue Ha pacTBOPUMOCTb DJHEPIMM  CTPYKTYpPBI
KPUCTAJZIMYECKOIO  BEIIECTBA M DJHEPIMM  COJIbBAaTallMM. PacTBOpbI  HACBHILICHHEBIE,
HEHACBIIICHHBIE U, KOHIICHTPUPOBAaHHBIE M pa3z0aBiieHHBIC.. PacTBOpbI uaeanbHbIE U
peanbHble. [loHATHE O KOUIOMAHBIX pacTBopax. KomraruBHblE CBOMCTBA pacTBOPOB HE
AJIEKTPOJIMTOB M DIEKTpoNuTOB. [laBneHue mapa OWHApHBIX PAacTBOPOB. 3aKoHBI Payis.
Kpunockonust u 30y/IIMOCKONMS KaK METO/bl ONpeleNeHuss MOoJIApHbIX Macc. OcMmoc H
OCMOTHYECKOE JIaBJICHHUE B HEOPraHWYECKUX M OMOJIOTHYECKHX CHCTeMax. 3aKoHbI Payns u
Bant T'odda g pacTBOpOB HE 3JIEKTPOJUTOB M BIEKTPOJUTOB. M30TOHMYECKUi
kodpuuuent. nexrponurudeckas auccormanus (C.Appenuyc). CuibHble W Cciia0ble
aneKTposnThl. CTeneHp M KOHCTAaHTa aucconranuy. DakTopsl, BIMAIOIINAE HA CTCICHb
ANEKTpONIUTHYECKOW  nuccoumanuu. Kaxymascs creneHb  JUCCOLMALUMU  CHUIIbHBIX
UIEKTPOIUTOB. Jlucconuanus cnadblx 3JIeKTpoJUTOB. 3akoH pa3BeneHus OctBanbaa. Bona
KaKk BakHeHIuMH pactBoputens. KoHcranTta aucconuanuu Boabl. MoHHOe mpowusBeneHue
BoAbl. Bomoponuelii mokasarens. I'maponus u conbBonus conei. KoHcranta paBHOBecus
peakuuu rujgponu3a. @DakTopbl, BIMSIOIIME HAa PABHOBECHE pEaKUUN THUIPOJIM3a.
IIpousBeneHne pacTBOPUMOCTH IUIOXO PAaCTBOPUMBIX CHJIBHBIX 3JIEKTPOJIMTOB. Y CIOBHS
OCaXICHUS U PACTBOPEHMSI OCA/IKOB.

Pazzen 9. OkuCIMTEILHO-BOCCTAHOBUTEILHbIE PeaKIUU

Teopust OKMCIUTETHLHO-BOCCTAHOBUTENBHBIX peakiuid. Kinaccupukanus okuciuTenbsHo-
BOCCTAHOBUTEJBHBIX peakuuid. MeXMOIEKYJSIpHbIE, BHYTPUMOJIEKYJIIPHBIE, DPEaKLHUH
aucnponopuuonuposanusa. Oxuciaurens. Boccranosutens. Ilponeccsl  oxkucineHus u
BoccTaHoBJeHMs. CocTaBieHHE YPAaBHEHMM OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIIMM
METOJIOM 3JIEKTPOHHOI0 0ajaHca U METO/OM mnoistypeakiuil. CTerneHb OKHUCIEHUS aTOMOB B
Monekyne. [IpaBuna ompeneneHusl CTENEHW OKHCIEHHS aTOMOB B MOJIEKYJIAX U CIIOKHBIX
MOHAX.

Pa3nes 10. OcHOBBI 3/1eKTPOXUMMH

DneKTpobl, raJlbBAaHMYECKUN JJIEMEHT. Cxematnueckoe n300paxeHue
rajJbBaHUUYECKOTO 3JIEMEHTA. OJIEKTPOAHBIM mnoTeHuuan. CTaHIapTHBIA 3JIEKTPOAHBINA
noteniman. IJC, crangaptaas 3JC. Psan nanpsokenuii. YpaBuenue Heprera DnekTponuns
pPacTBOPOB U PACILIABOB.

Pazgen 11. KommiiekcHbIe cOoeHHEHHS

Kommniekcueie coenunenusi. Koopaunanumonnasi teopusi Bephepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX coelrHeHnid. HoMeHknaTypa KOMIUIEKCHBIX coeauHeHuid. lIpaktudeckoe
MIPUMEHEHUE K. C.

5. ObOpa3oBaTe/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHbIi MpoLecc MO AMCUUIUIMHE OPraHu30BaH B (QOpMe YUEOHBIX 3aHATUH
(xoHTaKkTHasE paboTa (ayIUTOPHOM W BHEAyAUTOPHOM) OOydarolUXCs C MpernojaBaTesieM U
caMmocTosiTeNlbHast paboTa oOydarommxcsi). YueOHble 3aHATUS MPEACTaBICHBI CIETYIONUMU
BUJaMH, BKIKO4Yas yqe6Hr,1e 3aHATUA, HAIIPABJIICHHBIC Ha IIPOBCACHHUE TCKYIICTO KOHTPOJIA

yCIIEBaEMOCTH:
e JIeKIWH (3aHATHS JEKIIMOHHOTO THIIA);
® CEMHUHApHI, MPAKTUYCCKUE 3aHATHS (3aHITHS CEMHHAPCKO - IPAKTUYSCKOTO THIIA);
® TPYIIOBHIC KOHCY/IBTAINY;



® VHIMBHIYaJIbHbIC KOHCYJIBTAllUU 1 UHbIE yUeOHbIC 3aHATHS,
IpeycCMaTpUBAIOIINE WHANBUYAIbHYIO PA0OTY IPEnoIaBaTels

00y4aroIuMcs;

® CaMOCTOATCIIbHAaA pa60Ta O6yLIaI-OH_II/IXC$I;

® 3aHsATHUA MHBIX BUOOB.

L4 <DopMa HpOMe)I(YTO‘IHOﬁ aTTCCTalMH — 5K3aMCH.

Buowvt camocmoamenvnoit pabomot odyuarouwguxca:

Metoan! IT
Pedepar-koncnexr
Pedepar-pesrome
YCTHBIN Q0K
IInceMeHHbBIH TOKIA

6. YueOHO-MeTOIUUECKOE oOOecledYeHHe CaMOCTOATeIbHOH PpadoThl CTYIEHTOB.
OuneHouyHble CpeACTBa UISl TEKYLIEro KOHTPOJS YCHeBAeMOCTH, NPOMEXKYTOYHOI
aTTecTAMH MO0 HTOTaM OCBOEHHS JMCIHUILINHBI.

6.1. [lnan caMoCTOATEIbHOI padOTHI CTY/IEHTOB

Tema Bua camocrositensHOM 3ananue Pexomennyemas| KomnuectBo
paboThI (U3yuumo, auTeparypa 4acoB
BbINOTHUMD, (Vrasvisaemcst (OonacHO
pewums, HOMep u3 COOMeemcmensa
u320mMo8umy) pazoena ) mb
VKA3AHHOMY 6
mabnuye 4.1)
Ha Ha
OYHOM |3209HOM
Tema 1. [TrcbMeHHBII TOKITa N3yuwnrs, 0(1,2,3,4) 3 12
CobecenoBanue BBITOJIHUTD 1(1,2,3,4)
Tewma 2. ITrcbMeHHBIH TOKIa N3yunrts, 0(1,2,3,4) 3 12
CobecenoBanue BBITOJIHUTD 1(1,2,3,4)
Tema 3. Pedepar-koHcrnexr N3yuuTs, 0(1,2,3,4) 3 12
CobecenoBanue BBITOJIHUTD 1(1,2,3,4)
Tema 4. [TcbMEHHBII TOKIIa N3yunrts, 0(1,2,3,4) 3 12
CobecegoBanne BBIITIOJIHUTE 1(1,2,3,4)
Tema 5. [TuceMeEHHBIH JOKIag N3yanrts, 0(1,2,3,4) 3 12
BBITIOJTHHUTD 1(1,2,3,4)
Tema 6. Y CTHBIN TOKIIAT N3yunrts, 0(1,2,3,4) 3 10
CobecenoBanue BBITOJIHUTD J(1,2,3,4)
Tema 7. Pedepar-koHcnekT N3yunts, 0(1,2,3,4) 3 10
CoOecenoBanne BBIIIOJIHUTE 1(1,2,3,4)
Tema 8. Pedepar-0630p N3yuuTs, 0(1,2,3,4) 9 10
CobGecemnoBanue BBITIOJTHUTH 1(1,2,3,4)

6.2. MeToanyeckue yKa3aHHus M0 OPraHU3aIUH CAMOCTOSITEILHOW PadOThI CTY1€HTOB

Metoasl IT - co3nanue KOMIBIOTEPHBIX PE3EHTALUMI, B TOM YUCJIE MYJIbTUMEIUNHBIX.




Ilpeszenmayusi — 3TO MPOJYKT CAMOCTOSTEIBHON pabOThI CTY/EHTA, MPEACTABISIOMNUNA CO00M
MeauapaboTy, COMPOBOXKIAIONIYI0 YCTHOE BBICTYIUICHHE M 00ecreunBaroniyr0 3()QPeKTUBHOCTH
BOCIPUATHS U3JIara€MOI0 B XO/I€ BBICTYIUIEHHSI MaTepHala.

TemaTnka ¥ HaNOJHAEMOCTb IOJrOTABIMBAEMBIX CTYIEHTAMH IPE3EHTALUN ONpeenseTcs
TEMAaTUKOH JIOKJIAJ0B, COOOUICHUH U BBICTYIUICHUH, KOTOpPbIE TOTOBSTCA IO COOTBETCTBYIOIIUM
BOINPOCaM M3y4aeMbIX TEM.

[Ipe3eHTarnust — 3T0 MPaKTHUKA KOMIUIEKCHOTO BBICTYIICHUS, TIOKa3a U OOBSCHEHUS MaTepuania
U1 ayIUTOPUM WIM YYallerocs ¢ MCIOJb30BaHMEM MeauapaOoTbl. MenuapaboTa B CTPYKTYpe
npe3eHTalu (fanee — TMpe3eHTalys) MOXET MPEeACTaBIsATh CO00M coueTaHHWe TEKCTa,
WUIIOCTPAlil K HEMy, IMIIEPTEKCTOBBIX CCBUIOK, KOMIIBIOTEPHOH aHUMaluu, rpaduku, BHIEO,
MY3BIKA U 3BYKOBOTO psija (HO He 00s3aTeNbHO BCE BMECTE), KOTOPHIE OPTaHU30BAHbI B €AMHYIO
cpeay, BblIEp)KaHbl B €JMHOM rpagpudeckoM ctuiie. Kpome Toro, mpeseHTalusi UMEET CHOXKET,
CIHEHAapUid M CTPYKTYpy, OpPTraHHU30BaHHYIO Ui YAOOHOTO BOCHPHUATHS HH(POpPMAIUH.
OTnuuuTeIbHOM OCOOCHHOCTBIO NPE3CHTALMM  SIBIAETCS €€ WHTepaKTUBHOCTb, TO €CTh
co3/aBaemMas JUIsl 10JIb30BaTelIsl BO3MOXKHOCTh B3aUMOJICHCTBUS Yepe3 3JIEMEHTHI yrpaBicHus. BHe
3aBUCUMOCTH OT MCIIOJIHEHMs IpPE3eHTalMsl JIOJDKHA 4YETKO BBINOJHATH ITOCTABICHHYIO LEJb:
MIOMOYb JOHECTH TpedyeMyto HHPOPMAIUIO 00 00BEKTE MPE3EeHTALINH.

Yamie Bcero mpeseHTanus MpeAcTaBiIseT coO00M COBOKYHMHOCThH ciaiioB. Ho mpesenrtanus —
3TO HE IPOCTO CJaibl C TEKCTOM M KapTHUHKaMH, CONPOBOXKJAIOLIUE BbICTyrieHue. Cralasl —
BCET0 JIMIIb WTIOCTPATUBHBIN MaTepuall K BBICTYIJICHUIO, 3JIEMEHT Ipe3eHTaluu. [Ipesenranus —
3TO, IO CyTH, 0A30BbIE TE3UCH! BHICTYIUIEHHUS, aKLIEHTUPYIOILIIE BHUMAHUE CIIyIIAaTelIe Ha caMOM
rnmaBHOM. Ilpu momomM pas3auyHBIX ayJUMOBU3YalbHBIX CHOCOOOB Tpe3eHTalus IpU3BaHa
BBICTYNAIONIEMY COXpaHSTh, a CIyIIaTeNlsiM — <«BHACTb» M B HEOOXOJUMBIX KOHTEKCTax
OIIEPATUBHO BOCIIPOU3BOAMUTD €AUHYIO CMBICIOBYIO JIMHHUIO B BHICTYIJICHHH.

IIpe3enTanus cocTout u3 cnaiifos. LlenecooOpa3Ho NpuAEpP)KUBATHCS CIEAYIOIIErO IpaBUia:
OJMH ClIaiii — O/HAa MbICTb. YOeAUTeNbHBIMUA OBIBAIOT IMPE3CHTALMM, KOT/a Ha OJHOM claiiie
JaeTcs TE3UC U HECKOJIBKO €ro J1I0Ka3aTeiabCTB. YTOOBI yuecTh CUXOJOTHYECKHE 3aKOHOMEPHOCTH
BOCIIPUATHS MHPOPMALIUK, MPH pa3paboTKe Mpe3eHTalUi MOJEe3HO HMCIOJb30BaTh HA Claiifie He
OoJiee TPUIIATH CJIOB U TSATH MYyHKTOB CHUCKa. Ecnu Ha criaiie uaeT CIucok, ero HeoOXOAauMOo
JieNaTh HapajielibHbIM, UMeeTCs B BHUIY, YTO NEpBbIE CJIOBA B Hayaje KaXAOH CTPOKU JOJDKHBI
CTOATh B OJHOW W TOW ke popMe (manexe, poje, COpsKEHUU U T.1.). O0s3aTeIbHO HEOOX0AUMO
OCMBICJIEHHE 1IeJIEBBIX 3ar0JI0BKOB, pa3Mep LipudTa — He MeHee 18 mr.

CmpykmypHo cooepiicanue npe3eHmayuu MO}cem 6bl2ia0emy Cleoyiouum 00pazom:

1. Turynbublii nuct. IlepBeI crHaill comepKUT Ha3BaHHE MPE3EHTAlMM, €€ aBTopa,
KOHTaKTHYIO MH(OpMaIHIO aBTOpa.

2. CopepkaHue. 311eChb paCIHCHIBACTCS IUIAH IPE3CHTAIMH, OCHOBHBIE €€ pasleNbl WIIH
BOIIPOCHI, KOTOPbIE OYAYT PACCMOTPEHBI.

3. 3aroyoBOK pazjena.

4. Kparkas uHpopmanus, oTpaxaromas Beaymue uaeu BboicTyruieHus. I[lyHkter 3 u 4
MOBTOPSAIOTCS CTOJIBKO, CKOJIBKO HE0OX0auMo. [ TaBHOE TYT MpUAEPKUBATHCS KOHLIEIIIMU: TE3UC —
apryMEHTHI — BBIBO/I.

5. Pestome, BbIBOJIBI. BBIBOABI TOMKHBI OBITH BBIPAXKEHBI SCHO M JJAKOHWUYHO HA OTIECIHHOM
clanze.

6. ®uHANBHBIN ciTaii] «b1aroaapio 3a BHUMaHHEY.

Memoouueckue yKkazanus no Hanucanuio pegepama
- Pedepar. Pedepar (ot nar. refere - qokmaapiBath, COOOIMATH) - MPOIYKT CAMOCTOSATEIHLHOTO
TBOPUYECKOTO OCMBICIIEHUS U MIPe00pa30BaHUS TEKCTA MEPBOMCTOYHHKA C IENIbIO TOTYYSHHSI HOBBIX
CBEJICHU U CYIIECTBEHHBIX TaHHBIX.
Buns pedeparos:


https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D1%82%D0%B5%D0%BA%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C

- pedepar-KOHCIEKT, coaepKammi QakTuueckyro uHGOpMAIMI0O B 00OOIIEHHOM BHJE,
WUTIOCTPATUBHBIN MaTepual, pa3jHYHbIe CBEICHHS O METOJaX WCCIEJOBaHMS, pPe3yJbTaTax
WCCJICIOBAHMS M BO3MOXHOCTSX HX TIPUMEHEHUS;

- pedepaT-pe3rome, coiepKalnii TOJILKO OCHOBHBIE TIOJI0KECHHUS TAHHOH TEMBI;

- pedepar-0030p, COCTaBISIEMBIi Ha OCHOBE HECKOJIBKHX WCTOYHHUKOB, B KOTOPOM
COIOCTABJIIOTCS PA3TUYHbIE TOYKU 3PEHUS 110 JaHHOMY BOTIPOCY;

- pedepaT-10KIaa, coaepKaIuil 0OBEKTHBHYIO OIICHKY ITPOOJIEMBL;

- pedepar - GpparMeHT EPBOMCTOYHHMKA, COCTABIISIEMBI B TEX CIIydasxX, KOrJa B JIOKyMEHTe-
MEPBOMCTOYHUKE  MOXHO  BBIJCIUTH  YacTh, pa3len WiaM  (parMeHT, oOTpakaromue
MH(POPMAIMOHHYIO CYIIIHOCTh JJOKYMEHTA MM COOTBETCTBYIOIINE 3a/1a4e peepupoBaHHs,;

- o030pHBIA  pedepar, COCTaBIsEMbIii HAa HEKOTOPOE MHOXXECTBO JOKYMEHTOB-
MEPBOMCTOYHUKOB U SIBJISIFOIIMACS CBOJHOW XapaKTEPUCTHKOW ONPEACICHHOTO COJICpPKAHUS
JTOKYMEHTOB.

Buvinonnenue 3adanus:

1) BIOpaTh TEMy, €CITH OHA HE OMpe/IeiieHa PEroIaBaTesieM,;

2) ompeAeaUTh HCTOYHHUKH, C KOTOPBIMHU IIPUICTCS paboTaTh;

3) U3y4HTh, CHCTEMATH3UPOBAThH U 00paOOTATh BEIOPAHHBINA MaTePHAas U3 HCTOYHUKOB,;

4) coCTaBUTH ILIAH;

5) manmcats pedepar:

- 000CHOBaTh aKTYaJIbHOCTh BEIOPAHHOM TEMBI;

- yKa3aTh HCXOJIHbIC JaHHBIC peepupyeMoro TekcTa (Ha3BaHue, e ONyOJIMKOBaH, B KAKOM
roay), ceenenus 06 asrope (. U. O., cnenuaibHOCTh, yUeHasi CTEIICHb, YICHOE 3BAaHUE);

- chopmynrpoBaTh MPOOIEMATHKY BBIOPAHHOH TEMBI;

- IPUBECTH OCHOBHEIE TE3HUCHI peheprpyeMOoro TEKCTa U UX apryMEHTAIIUIO;

- caenaTh 00K BBIBOJ 110 IpobiieMe, 3asBICHHOI B pedepare.

[Tmanupyemble pe3yabTaThl CAMOCTOATENBHOM paboThI:

- CMOCOOHOCTh CTYJIEHTOB K 0000IEHHIO, aHAJIN3Y, BOCIPUATHIO MH(OpMAIH, TOCTAaHOBKE
LIEJIN ¥ BBIOOPY MyTel ee TOCTH)KEHUS;

- CHocOOHOCTh JIOTMYECKH BEPHO, AapryMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO H
MMCEMEHHYIO PeYb.

Memoouueckue ykazanus no HANUCAHUIO 00K1A0Q

-Hokaan. Jloknan - myOau4yHOe cOOOIIEHNE WK TIOKYMEHT, KOTOPbIE COJepKaT HH(OPMALIHIO
U OTPaXKaro0T CyTh BOIIPOCA WIIA UCCIIEI0OBAaHUS IIPUMEHUTENBHO K JAHHON CUTYyalluH.

Bunsl noxnanos:

1. VerHbiil goknaj - yuTaeTcs 1O UTOram IMpoJesaHHOM padoThl U sABIsAETCS 3((HEKTUBHBIM
CPEICTBOM Pa3bsICHEHUS €€ Pe3yJIbTaTOB.

2. TlucebMeHHBIN AoKIan: - KpaTkuié (1o 20 cTpaHWI]) - pe3foMHpyeT Hauboliee BAKHYIO
uH(OpMaIINIO, TIOJYYEHHYIO B X0/l UCCIIEIOBaHMS; - MOIPOOHBIH (10 60 cTpaHUI) - BKIOYAET HE
TOJIBKO TEKCTOBYIO CTPYKTYPY € 3aroJIOBKaMH, HO U JHarpaMMsbl, TaOJIUIbl, PUCYHKH, (oTorpaduu,
IIPUJIOKEHUS, CHOCKH, CCBIIIKH, THIIEPCCHUIKH.

Beinonnenue 3ananus:

1) yetko cpopmynHpoOBaTh TEMY (HaPUMEp, TUCEMEHHOTO JIOKJIA]);

2) U3Y4UTh W TOA00PATh JUTEPATYPY, PEKOMEHIYEMYIO 1O TE€ME, BBIJICIHB TPU HUCTOYHHKA
o6ubnuorpaduyeckoit HHPOpPMALIUU: - TIEpBUYHbIE (CTAThH, AUCCEPTAIIMM, MOHOTpaduu U T. 1.); -
BTOpUYHBIe (Oubmmorpadus, pedepaTuBHbIE KypHANbl, CUTHAJIbHAs HHGOpMAIUs, IUIaHbL, Tpad-
CXEMBI, MpEeIMETHbIe yKazaTeld MU T. M.); - TpeTUuHble (0030pbI, KOMIWIATUBHBIE palOOTHI,
CIPaBOYHbIE KHUTH U T. 11.); 20

3) HamucaTh IUTaH, KOTOPBIM TMOJHOCTBIO COTJIACYyeTCs C BBHIOPAHHON TEMOW M JIOTHYHO
packpbIBaeT €c;



4) mammcaTh JOKJIa[, COOMIOAas caeaylomue TpeOoBaHMS: - K CTPYKType AOKJIaga - OHa
JOJDKHA BKITIOYATh: KPAaTKOE BBEJCHHE, OOOCHOBBIBAIOIIEE AKTYalIbHOCTh MPOOJIEMBI; OCHOBHOM
TEKCT; 3aKJIIOUYEHHE C KPaTKUMH BBIBOJIAMH IO UCCIIEAYEeMON MpoOiIeMe; CIHCOK MCIIOIb30BaHHON
JUTEPATyphl, - K COACPKAHUIO JOKIaaa - OOIIMEe MOJOKEHHUS HAJ0 MOIKPEIHTh W TOSCHUTH
KOHKPETHBIMU TIpUMEpaMH; HE IepecKa3blBaTh OTACIbHBIC TJaBbl Y4eOHHKA HIH Y4eOHOTO
ocoOusi, a M3JIOKUTh COOCTBEHHBIE COOOpPAKEHHUsSI 1O CYIIECTBY PACCMATPHBAEMBIX BOIPOCOB,
BHECTH CBOM IPEIOKEHUS;

5) ohopMuTh paboTy B COOTBETCTBHH C TPEOOBAHUSIMH.

[Tmanupyemble pe3yabTaThl CAMOCTOATEIBHOM paboThI:

- CIIOCOOHOCTh CTYJCHTOB aHAJIM3MPOBATh PE3YJbTAThl HAYYHBIX MCCICIOBAHUHA U MPHUMEHSTh
WX MIPH PEIICHUN KOHKPETHBIX 00pa30BaTeNIbHBIX U UCCIIEIOBATEIbCKIX 3a/1a4;

- TOTOBHOCTh UCIIOJIb30BaTh WH/INBUYAIbHbBIC KPEATUBHBIC CIIOCOOHOCTH JJISi OPUTUHAIBHOTO
peIICHHMSI UCCIICAOBATENILCKUX 3a/1a4;

- CIIOCOOHOCTH peliaTh CTAaHAAPTHBIC 3a/aud MPO(ECCHOHAIBLHOU JESTEIbHOCTH Ha OCHOBE
WHPOPMAIMOHHON u  OuOnHMorpaguueckold KyJabTyphl C TNPHUMEHEHHEM HWH(GOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHMH M C YYETOM OCHOBHBIX TpeOOBaHUN HHGOPMAIIMOHHOMN
0€30MacHOCTH.

Memoouueckue ykazanusa no HAnUCAHUIO ICce
Dcce CTylIEHTA — O3TO CAMOCTOSATENIbHAs MUChMEHHas paboTa Ha TeMy, MNPEATIOKEHHYIO
npenojaBareyieM (TeMa MOXKET OBITh MPeIOKeHa W CTYACHTOM, HO 00s3aTeNbHO JTOJDKHA OBITH
coriacoBaHa ¢ mnpernojaBateneM). Llenb 3cce cOCTOMT B Pa3BUTUU HABBIKOB CaMOCTOSITEIILHOTO
TBOPYECKOTO MBIIUICHUSI W TNHCHbMEHHOTO H3JIOKEHUsI COOCTBEHHBIX MbIcied. [lucatp scce
YpEe3BbIYAMHO TI0JIE3HO, IIOCKOJIBKY 3TO IIO3BOJISIET aBTOPY HAYYUTHCA YETKO W TIPaMOTHO
(bOopMyIIMPOBAaTh MBICIIH, CTPYKTYPHPOBATh HH(OPMAIIMIO, HCIIOIH30BaTh OCHOBHBIC KATETOPUHU

aHalIM3a,  BBUIENATh  NPUYMHHO-CIEJCTBEHHBIE  CBS3M,  HWJUIIOCTPHUPOBATH  MOHSTHSA
COOTBCTCTBYIOIIIMUMHU TIPHUMEPAMHU, apryMCHTHUPOBATh CBOM BBIBOJbI; OBJIAICTh HAYYHBIM CTHUJICEM
peun.

Occe JOMKHO CO/AepkKaTh: YETKOE H3JI0KEHHWE CYTH TOCTaBICHHOW MpoOJieMbl, BKIIIOYATh
CaMOCTOSITENIHO TIPOBEJCHHBIM aHaiM3 3TOM MpoOieMbl € MCIOAB30BAaHMEM KOHUEMIUH U
AQHAJIMTUYECKOTO HWHCTPYMEHTapHs, pacCMaTpUBaeMoOro B paMKaxX AMCLUMILIINHBI, BBIBOABI,
o0o01maronre aBTOPCKYI0 MO3MIMI0 M0 MOCTaBlIeHHOU npobieMe. B 3aBucuMoctu oT crienupuku
JUCHUIUIMHBI (POPMBI 3CCE MOTYT 3HAUUTEIbHO AUPPEpeHInpoBaThca. B HEKOTOPBIX CiiydasiX 3TO
MOKET OBITh aHaJIM3 HMMEIOLIMXCS CTAaTUCTUYECKHX JaHHBIX 0 HM3yd4aeMoW mpobieme, aHaIU3
MaTepUajoB M3 CPEACTB MaccOBOM HHPOpPMAlUMU C HCIOIb30BAaHHUEM H3y4aeMbIX MOJEINEH,
MOJIPOOHBIN pa30op MpeIoKeHHONW 3aJaun ¢ pa3BepHYTHIMH MHEHUSIMH, MOAOOp M JeTalbHBIN
aHaJIN3 IPUMEPOB, WILTIOCTPUPYIOLIUX MPOOIEMY U T.1.

Ilocmpoenue scce

IlocTpoeHne 3cce — 3TO OTBET Ha BONPOC WIM PACKPBITUE TEMBI, KOTOPOE OCHOBAHO Ha
KJIACCUYECKON CUCTEME JJOKA3aTENbCTB.

IIpn moaroroBke 3cce BaKHO YUMUTHIBATh CJIEAYIOLIME BEAYIIUE MPU3HAKU COOTBETCTBHS
COUYMHEHMUS JKaHPY ICCE:

- Hannune KoHKpeTHON TeMbl niau Bonpoca. [IponsBenenre, NOCBAIMIEHHOE AHAIN3Y HIMPOKOTO
Kpyra npo0Jjem, 1o ONnpeeseHnI0 He MOXKeT ObITh BBIIIOJHEHO B >kaHpe 3cce. [loaTomy Tema scce
BCEr/la KOHKPETHA, HEKOTOPhIE MCCIEA0BATEIN TOBOPST O TOM, YTO OHA MMEET YaCTHBIN XapakTep.
IIpy 3TOM 3arosioBOK 3cc€ MOXKET HE HAXOAWUTHCA B IPSIMON 3aBUCUMOCTH OT TEMBI: KpPOME
OTpaXEHUs COJAEpKaHUS PabOThl OH MOXKET SIBISTHCS OTHPABHOM TOYKOM B pa3sMbIIUICHUSX
aBTOpA, BbIPa’kaTh OTHOIIEHHUE YaCTU U 1IEJIOTO.

- JIMYHOCTHBIM XapakTep BOCHPHUATHS MPOOJIEMBI M €€ OCMBICICHHS. OJCCE BBIpaKaeT
WHIUBUAYAJIbHBIE BIEUATICHUS U COOOPa)KEHUS MO KOHKPETHOMY IMOBOJAY WM BOIPOCY H



3aBEJIOMO HE MPETEHIYET Ha ONPEACIISIONIYI0 WA NCUYEPIIBIBAIOIIYIO TPAKTOBKY npeamera. T.e. B
3cce BCer/a SPKO BbIpaKeHa aBTOPCKas MO3UIUS. Dcce — KaHp CYObEeKTUBHBIN, OHO MHTEPECHO U
LIEHHO MMEHHO TEM, YTO JAaeT BO3MOXHOCTb YBHUAETHb JUYHOCTh aBTOpa, €r0 MHUPOBO33PEHHUE,
YyBCTBAa, OTHOIIEHHUE K MUPY, CBO€OOpa3He MO3UIUH, CTUIIS MBIIUICHUSI.

- HeGonbmoit o6beM. Kakux-nmubo KECTKMX TpaHUIl HE CYHIECTBYET, HO Ja)Xe CaMbIi
KPaCHOPEUMBBIA 3CCEHUCT, KaK IMPaBUIIO, OIPAHUYMBAET CBOE COUYMHEHHE JABYMSI-TPEMs JECATKAMHU
cTpaHull (Ipu 3TOM OBbIBa€T JOCTATOYHO M OJHOTO JIUCTA, HECKOJIBKUX EMKHX, MOOYXKIAIOUINX K
pasMbIUICHHUIO (pa3).

- CoOonmnas xkommosuiusi. CBoOOIHAS KOMIIO3WIIUS 3CCE IMOMYMHEHA CBOCH BHYTpPEHHEH
JIOTUKE, & OCHOBHYIO MBICJIb 3CCE CIEAYET UCKATh B «IECTPOM KPYXKEBE» pa3MbIlLIECHUN aBTopa. B
3TOM cllyyae 3aTpoHyras npobiema OyAeT paccMOTpeHa C pa3HbIX cTopoH. MccnenoBarenu
OTMEYAIOT, YTO 3CCE MO CBOEH MPUPOJIE YCTPOCHO TaK, YTO HE TEPIUT HUKAKUX (OPMabHBIX
pamok. OHO HEpEIKO CTPOUTCS BONPEKH 3aKOHAM JIOTUKH, IIOJAYUHAETCS IPOU3BOJIbHBIM
accoluanusM, pyKoBOJICTBYeTCs MpUHIHUIIOM «Bce — Hao0opoT!».

- HenpuHyX1eHHOCTh MOBECTBOBaHHUS. ABTOPY 3CCE Ba)XHO YCTAHOBUTH JOBEPUTEIIbHBIN
CTHJIb OOINEHUS C YWTaTeNIeM; YTOOBI OBITH MOHSITHIM, IEIeCO00pa3HO H30eraTh HAMEPEHHO
YCIIOKHEHHBIX, HESCHBIX, W3JMIIHE «CTPOTUX» MNOCTpoeHU. CrenuamucTbl OTMEYAIT, 4YTO
XOpOIIee 3CCce MOTYJYaeTcsl y TeX, KTO CBOOOIHO BJaJ€eT TEMOM, BUAUT €€ C pa3IMYHBbIX CTOPOH U
rOTOB NPEIbSIBUTh YMTATENI0 HE HMCUEPNBIBAIOIIMN, HO MHOIOACHEKTHBIM B3IJISI Ha SBJICHUE,
CTaBLIEE OTIPABHON TOUKOU €ro pa3MbIlLJICHUN.

- IlapanokcanbHOCTh. Occe MNPU3BAHO YAUBUTH YWUTATENs — 3TO, O MHEHUIO MHOTHUX
CIEIHNAIMCTOB, €ro 00s3aTeNbHOe KauecTBO. boiee Toro, acce poxkaaercs U3 YAUBICHUS, KOTOPOE
BO3HUKAET y aBTOpa IPU UYTEHUU KHUTH, MPOCMOTPE KUHOPWIbMA, B PA3TOBOPE C JPYrOM.
OTnpaBHOM TOYKOM I  pa3MbILUICHUM, BOIUIOIIEHHBIX B 3CCE, HEPEAKO SIBISIOTCA
apopHucTHYECKOe, SIPKOe BBICKA3bIBAHHE WJIM TapaJOKCAIbHOE OINpeseieHrne, OyKBaJIbHO
CTAJKUBAIOIIEE, Ha TMEpBBIM B3IJIAA, OECCIOpHble, HO B3aUMHO MCKIIOYAIONIUE JpYyr Jpyra
YTBEPKACHUS, XapaKTEepUCTUKHU, Te3uchl. TakoBa, Harpumep, Tema 3cce «IloxBana ckyke» Mocuda
bpoxckoro. [[ns nepenaun JIMYHOCTHOTO BOCHPHUATHSA, OCBOCHMSI MUpPA aBTOp ICCE IPHUBIIEKACT
MHOTOYHCJICHHBIE TPUMEPBI, MPOBOAUT MapajuleNy, M0AOUpaeT aHaJIOTMM, HCIOJIb3YeT
BCEBO3MOKHBIE aCCOLIUALNH.

- BHyTpeHHee cMbICIOBOE €IMHCTBO. BO3MOXKHO, 3TO OJJMH U3 MapajoKcoB xkaHpa. CBOOOHOE
110 KOMIIO3MIIMU, OPUEHTHPOBAHHOE HAa CYOBbEKTUBHOCTB, 3CCE BMECTE C TEM 00J1a/1aeT BHYTPEHHUM
CMBICJIOBBIM €MHCTBOM, T.€. COIVIACOBAHHOCTBIO KJIFOUEBBIX TE3UCOB M YTBEPKIEHUI, BHYTPEHHEN
rapMOHHUEW apryMeHTOB M acCOLMAlNil, HEMPOTUBOPEUMBOCTHIO TE€X CYKIEHUW, B KOTOPBIX
BBIpa)K€HA JIMYHOCTHAS TO3UIIMS aBTOPA.

- OTKpBITOCTB. DcCE NMPH ATOM OCTAETCSl NMPUHLMIHAAIBHO HE3aBEPLIIEHHBIM — HE B TOM
CMBICJIE, YTO aBTOP OCTAHABIMBAETCS Ha MOJIYCIOBE U HAMEPEHHO HE BBICKA3bIBAET CBOEI0 MHEHUS
70 KOHIIAa, a B TOM, 4YTO OH HE MPETEHAYET Ha HCUEPIBIBAIOIIEE €€ PACKPBITUE, HA IOJIHBIMH,
3aKOHYCHHBI aHAJIHN3.

— Oco0brit s13bIK. {11 3cce XapaKTepHO HCHOJIb30BAHWE MHOTOYHMCICHHBIX CPEJCTB
XYZ0)KECTBEHHON BBIPA3UTENBHOCTU: MeTadophl, aIeropudeckue M MpUTYEBbIE 00pas3bl,

CUMBOJIbI, cpaBHeHHUs. [lo peueBOMy MOCTPOEHHIO 3cce — ATO JMHAMHUYHOE 4YepeOBaHHE
MOJIEMUYHBIX BbICKA3bIBaHUI, BOIIPOCOB, YCTAHOBKA HAa PA3TOBOPHYIO MHTOHALIUIO U JIEKCUKY.
Cmpykmypa 3cce

1. Tumynwnetii 1ucm (3an0AHIETCS IO €AMHON Qopme);

2. Beeoenue — cytb 1 000cHOBaHWE BEIOOpA JAHHOM TEMBI, COCTOHT M3 Psiia KOMITOHEHTOB,
CBSI3aHHBIX JIOTHYECKH U CTHIINCTUYECKH.

Ha sTom 5Tame oueHb Ba)KHO INpPaBWIBHO cghopmynuposamsv 60npoc, Ha KOMOpPLll 6bl
cobupaemech HAULMU OMEEN 6 X00€ C60€20 UCCIC006AHUAL.

IIpu pabote Hajg BBeneHreM MOryT IOMOYB OTBETHI Ha ciedyroniue Borpocsl: «Hamo mm
JaBaTh ONpPENEICHHUsS TEPMHMHAM, IIPO3BY4YaBIIMM B TeMe 3cce?», «llouemy Tema, KOTOpyro s



PacKphIBalo, SABISETCS BAKHOW B HACTOSIIMN MOMEHT?», «Kakue moHATust Oy1yT BOBJICUCHBI B MOU
paccyxaenus 1o reme?», «Mory Ju g pa3fesinTh TeMy Ha HECKOJIBKO 00Jiee MEIKUX MOATEM?».

2. OcHnoénasa wacmbs — TEOPETUYECKHE OCHOBBI BBIOPAaHHON MNPOOIEMBI U HW3JIOKECHHE
OCHOBHOT'O BOITPOCA.

JlaHHas 4acTh MPEAIoaraeT pa3BUTHE apTyMEHTAIlMHM U aHAJIM3a, a Takke 000CHOBAHUE UX,
UCXOJS W3 MMEIOIIMXCS JaHHBIX, APYrUX apryMEHTOB U IMO3ULUN MO 3TOMY Bompocy. B stom
3aKJII0YAaeTCs OCHOBHOE COJEP)KAaHHE 3CCe M OTO MPEACTaBIsAeT cO0OH TIIaBHYIO TPYIAHOCTD.
[loaTomMy BakHOE€ 3HAaYeHHE HKMEIOT MOJ3aroJIOBKA, Ha OCHOBE KOTOPBIX OCYILIECTBISETCS
CTPYKTYpUPOBAaHUE apryMeHTallil; HMEHHO 37eCh HEOoO0XOAMMO OOOCHOBAaTh (JIOTUYECKH,
UCIOJIb3YS JaHHBIE WM CTPOTHE PAcCYXJICHHUS) MpearaeMyro aprymenrtanuio/ananus3. Tam, rae
3TO HEOOXOAWMO, B KAueCTBE AHATMTUYECKOIO MHCTPYMEHTAa MOXKHO HCIIOJIB30BaTh Tpadukw,
JarpamMmbl U TaOJIHIIBL.

B 3aBucuMOCTH OT MOCTaBIIEHHOTO BOMNpOCAa aHAJIM3 MPOBOJUTCS Ha OCHOBE CIEAYIOLIUX
KaTeropuil: MmpuuMHa - CIEeACTBHE, obmiee - ocoOeHHoe, ¢opma - coaepiKaHHe, 4acTh - LENOoe,
MOCTOSTHCTBO - H3MEHUUBOCTb.

B nporecce noctpoenus scce He0OOXO0IUMO TOMHUTh, YTO OJUH Maparpad J0KeH coaepKarh
TOJIBKO OJJHO YTBEPXJICHHE U COOTBETCTBYIOIIEE J1I0Ka3aTeIbCTBO, MOAKPEITICHHOE rpapuuecKuM u
WUTIOCTPAaTHUBHBIM ~ MaTepuanoM.  CrieoBaTeNbHO,  HANOJHSS — COJACPKAHHUEM  Pa3Jieibl
apryMmeHrainueil (COOTBETCTBYIOLIEH IOJ3arojioBKaM), HEOOXOAMMO B Iipeneiax maparpada
OTrPaHUYUTH ce0sl PACCMOTPEHUEM OJTHOM IJIaBHOM MBICIIH.

Xopolo MpoBEepeHHBIM (M I  OOJIBIIMHCTBA — COBEPIICHO HEOOXOAMMBIN) CIOCO0
MOCTPOEHHSI JIFOOOTO 3CCE — HCIOIB30BAaHHUE I10/I3ar0JIOBKOB JUIsI OOO3HAYCHHS KITFOUEBBIX
MOMEHTOB apryMEHTHPOBAHHOTO H3JIOXKEHHs: OSTO I[OMOraeT IOCMOTPeTh Ha TO, YTO
IpernoiaraeTcss cAaenarh (M OTBETUTh Ha BOIIPOC, XOPOII JIM 3aMbicen). Takol Moaxoj MOMOKET
ClIeIOBaTh TOYHO OIpPENETICHHOW IEeNH B JaHHOM HccieqoBaHuH. DPQPEKTUBHOE HCIOIb30BAHHE
M0J[3aT0JIOBKOB — HE TOJBKO O00O3HAYEHHWE OCHOBHBIX ITYHKTOB, KOTOpPHIE HEOOXOIMMO OCBETHUTH.
WX mocienoBaTeNnbHOCTh MOXKET TakKe CBUAETENBCTBOBATH O HAJIWYUU WM  OTCYTCTBHUHU
JIOTHYHOCTH B OCBEIICHUH TEMBI.

4. 3aknrouenue — 0000IICHNS U apIyMEHTUPOBAHHbBIE BBIBOJBI IO TEME C YKa3aHUEM 00JIacTH
ee TIpUMEHEHUs U T.A. [I0BITOXXMUBAET dCcCe WM €Ile Pa3 BHOCUT IMOSICHEHUS, TIOAKPEIUISIET CMBICIT
U 3HAa4YeHUE H3JI0KEHHOTO0 B OCHOBHOM yacTh. MeTonbl, peKOMEHAyeMble MJsi COCTaBIICHUS
3aKIIIOYCHUS: TOBTOPEHUE, MIUTFOCTPANs, IUTATa, BIEUATIISIONICEe YTBEPXKACHHUE. 3aKIroueHUe
MOKET COJIepKaTh TAaKOM OYEeHb Ba)KHBIM, JOMOJHSIOMIMN 3CCe 3JIEMEHT, KaK YyKa3aHue Ha
pUMeHeHHe (MMITIMKAINIO) UCCIIEIOBAHNS, HE UCKITIOUYasi B3AaUMOCBSI3U C IPYTUMH MPOOIEMaMH.

Cmpykmypa annapama 00Kazamesnscme, He00X00UMbBIX 0/ HARUCAHUA ICCe

JloKa3aTenbCcTBO — 3TO COBOKYHMHOCTH JIOTHYECKHX IPHEMOB OOOCHOBAaHUS HMCTUHHOCTH
KaKoOro-imbo CyKICHHS C IMOMOILIBIO JAPYIMX HMCTHHHBIX M CBSA3aHHBIX C HUM CyXIeHHH. OHO
CBSI3aHO C YOEKICHHEM, HO HE TOXIECTBEHHO eMy: apryMEHTAIlMsl WM J0Ka3aTeIbCTBO JOJDKHBI
OCHOBBIBAaThCS Ha JIAaHHBIX HAYKH U OOILIECTBEHHO-UCTOPUUYECKON MPAKTUKH, YOXKIECHUS Ke MOTYT
OBITh OCHOBaHBl Ha MpPEIPacCyKaX, HEOCBEJIOMIICHHOCTH IIOJIC B BOMPOCAaX SKOHOMHUKH H
MOJUTUKH, BUIUMOCTH JIOKa3aTeIbHOCTH. J[pyruMu cioBaMu, JOKa3aTeNbCTBO WM apryMEeHTaIUs
— 9TO pacCyXIeHHUE, HCIOoNb3yiolee (aKThl, HCTUHHBIC CYXICHUS, HAy4YHBbIC JIaHHBIE W
yOexaatoriee Hac B MCTUHHOCTHU TOT'O, O YeM HUJET Peyb.

CrpykTypa J1:000r0 10Ka3aTeIbCTBA BKIIOYAET B ce0s TPU COCTABISIOIIME: TE3UC, apTyMEHTHI
Y BBIBOJIbI MJIM OLICHOYHBIE CY)KJICHHS.

Te3uc —»10 nojnoxeHue (CyKJEHUE), KOTOPOe TpeOyeTcst 10Ka3aTh.

Apzymenmpl — 5TO KaTe€ropud, KOTOPBIMH IIOJIb3YIOTCS TPH JOKa3aTebCTBE HCTUHHOCTH
Te3uca.

Bb1600 — 5TO MHEHHE, OCHOBaHHOE Ha aHaIIN3€e (PAKTOB.



Ouenounvie cyrscoenun —>3T0 MHEHHSI, OCHOBAaHHBIC HA HAIIUX YOCKICHUSAX, BEPOBAHMSIX UIIH
B3IVISIIAX.

Apzymenmut OOBIYHO JEIATCS Ha CIEAYIOIINE TPYIIIBL:

1. Yoocmoeepennwie paxmut — paxruyeckuii MaTepuai (MM CTATUCTUIECKUE TAHHBIE).

2. Onpedenenus B Tpoliecce  apryMEHTAIIMA HCIONB3YIOTCS KaK OMUCAHHE MMOHSATHH,
CBSI3aHHBIX C TE3HCOM.

3. 3akonwbl HAYKV U paHee JOKAa3aHHBIC TEOPEMBbI TOKE MOTYT HCIOJIb30BAThCS KAK apTyMEHTHI
JI0Ka3aTeIbCTRA.

Tpebosanusn k hakmuyeckum OAHHBIM U OPYZUM UCHOYHUKAM

[Tpu HamwcaHuM 3cce YPE3BBIYANHO BAXKHO TO, KaK HCIIOJIB3YIOTCS SMIMPUYECKHUE JTaHHBIC W
JIPYrue UCTOYHUKH (0COOCHHO KavecTBO uTeHHUs). Bcee ((dhakTuyeckue) AaHHBIE COOTHOCATCS C
KOHKPETHBIM BPEMEHEM W MECTOM, IOITOMY IMPEXKJIEe, YeM HX HCIOIh30BaTh, HEOOXOIUMO
yOequTcst B TOM, YTO OHM COOTBETCTBYIOT HEOOXOIMMOMY JUIsl UCCIICJOBAaHUM BPEMEHU U MECTY.
CooTBeTcTBYIOMIAS CICHU(PUKAIUSA JaHHBIX IO BPEMEHU U MECTY — OJHMH M3 CIIOCOOOB, KOTOPHIH
MOJKET MPEJOTBPATUTh Ype3MEpPHOE 0000IIeHNE, PE3yIbTaTOM KOTOPOTO MOXKET, HapuMep, CTaTh
MIPEIIOJIOKEHUE O TOM, YTO BCE CTPAHBI [0 HEKOTOPHIM Ba)KHBIM aCIIEKTaM OJHHAKOBBI (€CITH BBI
TakK IoJIaraeTe, TOrAa STO JOJIKHO OBITh JOKa3aHO, & HE OBITh TOJIOCIOBHBIM YTBEPKICHUEM).

Bcerma mMoxHO n30€XaTh Ype3MEpHOTO OOOOIIECHUS, €CcIM TOMHHUTh, YTO B paMKax 3cce
UCIOJIb3YEMbIE JaHHbIC SIBJISIOTCS WJUTIOCTPATUBHBIM MaTEpUajoM, a HE 3aKIFOYUTEIbHBIM aKTOM,
T.€. OHH TOATBEPXKIAIOT ApPTYMEHTBI U PACCYXICHHS U CBUJICTEIBCTBYIOT O TOM, YTO aBTOP YMEET
UCIIOJIb30BaTh JAaHHbBIE MOJKHBIM oOpa3oM. Henb3si 3a0bIBaTh Takxke, YTO JIaHHBIE, KaCAIOLIUECs
CIIOPHBIX BOIPOCOB, BCETJa MOJBEPraroTcs COMHEHUIO0. OT aBTOpa HE JKIAYT OINPENEICHHOTO HIIH
OKOHYATeNbHOT0 0TBeTa. He0O0X01MMO MOHSTH CYIIHOCTh (haKTUYECKOTO MaTepuana, CBSI3aHHOTO C
3THUM BOIIPOCOM (COOTBETCTBYIOIINE WHIMKATOPBI? HACKOJIBKO HAJICKHBI JAHHBIC JIJIST TIOCTPOSHUS
TaKMX MHJIUKATOPOB? K KAKOMY 3aKITIOUEHHUIO MOKHO MPUITH HA OCHOBAHWU MMEIOIIUXCS JTAaHHBIX
Y MHIUKATOPOB OTHOCUTEIHHO MPUYWH W CICJICTBUN? | T.J.), U TIPOJAEMOHCTPUPOBATH 3TO B 3CCE.
Henb3s cepinatbest Ha paboThI, KOTOPBIE aBTOP ICCE HE YUTAN CaM.

Kax noozomoeumv u nanucamsg 3cce?

KauecTBo 1106010 3CCE 3aBUCUT OT TPEX B3aMMOCBSA3aHHBIX COCTABISIONINX, TAKUX KaK:

1. Ucxonuelii Marepuall, KOTOpBIM OyIeT UCHONb30BaH (KOHCHEKThl TMPOYHUTAHHOU
JTUTEpaTyphl, JEKIUHA, 3aluCH PEe3yIbTaTOB JIUCKYCCHUM, COOCTBEHHBIE COOOpaKEHUS U
HAKOIUICHHBIH OMBIT MO TJAHHOW mpobiieme).

2. KadectBo 00pabOTKM WMEIOIIETOCS HMCXOJHOTO Marepwaiia (€ro  opraHu3aius,
apryMeHTaIlus U JOBOJbI).

3. AprymenTarus (HACKOJIBKO TOYHO OHa COOTHOCHUTCS C MOJHSATBIMU B dCCE MPOOJIeMaMu).

[Ipouilecc HamucaHus >cce€ MOXKHO pa3OUTh Ha HECKOIBKO CTaauil: OO0AyMBIBaHHE —
MJIaHUPOBAHUE — HAMMCaHUE — MPOBEPKA — MTPaBKa.

Ilhanuposanue — onpeneneHue 1eIU, OCHOBHBIX HJEH, UCTOYHUKOB WMH(MOPMAIIUU, CPOKOB
OKOHYAHUS ¥ MPEACTABICHUS paOOTHI.

Ienv nomxHa ONIPENEHATH JEHCTBHUS.

Hoeu, xax v 1ienH, MOTYT OBITh KOHKPETHBIMH M OOIIMMHU, OoJiee aOCTpakTHBIMU. MEICIH,
YyBCTBA, B3TJISAJbl U MPEACTABICHUS MOTYT OBITh BBIpaXEHBI B (OpME aHAIOTHIA, aCCOIMAILINH,
MPEIOI0KEHUHN, PACCyKACHUMN, CY)KIEHUW, apTyMEHTOB, TOBOJOB U T.J.

Ananozuu — BbISBIICHUE UJIEU U CO3JaHUE MTPEACTABICHUH, CBSA3b 3JIEMEHTOB 3HAUECHU.

Accoyuayuu — OTpaxeHUE B3aUMOCBSI3€H NPEIMETOB U SBICHUI NEHCTBUTENLHOCTH B (hopme
3aKOHOMEPHOU CBSI3M MEXKJy HEPBHO-TICUXHYECKUMHU SBICHUSAMH (B OTBET HAa TOT WJIW HHOU
CJIOBECHBIN CTUMYJI BBIJIATh «IEPBYIO MPUILEIIIYIO B TOJIOBY» PEAKIINIO).

IIpeononoscenus — yTBepKI€HHE, HE MIOTBEPKACHHOEC HUKAKMMH JI0KA3aTeIbCTBAMH.

Paccyacoenus — hopmynupoBKa U 10Ka3aTEIHCTBO MHCHHU.



Apeymenmayusi — pAll CBSI3aHHBIX MEXIY COOOM CYXJEHUU, KOTOpPbIE BBICKA3bIBAIOTCS IS
TOrO, YTOOBI yOeauTh YuTaTeNs (CIaymiaress) B BEPHOCTH (MCTUHHOCTH) TE€3UCA, TOYKH 3PCHUS,
MTO3UIIHH.

CyorcoeHue — ppasza Wi MpeasoKeHue, JUis KOTOPOro MMEET CMBICI BOIPOC: UCTUHHO WM
JIOX)KHO?

/lo600b1 — 060CHOBaHME TOTO, YTO 3aKJIIOUYEHHE BEpHO aOCOJIIOTHO WM C KaKoH-1u0o0 aonieit
BEPOATHOCTH. B KadecTBe IOBOJOB HCIOJIB3YIOTCS (DAKTBI, CCHUIKM HA aBTOPHUTETHI, 3aBEIOMO
UCTUHHBIE CYXIEHHUSA (3aKOHBI, aKCMOMBI M T.II.), JOKa3aTelbCTBa (IIPsIMble, KOCBEHHbBIE, «OT
MIPOTUBHOTO0Y», «METOIOM UCKITIOUCHHSI») U T.]1.

[lepeuenb, KOTOpBIM MOTYYUTCS B pe3yJbTaTe MEPEUUCIICHUS HJIEH, TOMOXKET OIpPeNeiIuTh,
KaKue U3 HUX HYXJAI0TCs B 0COOCHHOM apryMeHTAal|H.

Hcmounuxu. Tema scce MOJCKaXKET, TE UCKAaTh HYXHbIM MmaTtepuan. OObIYHO MOJB3YIOTCS
oubmmorekol, WHTepHET-pecypcaMu, CIIOBapsIMH, CcHpaBoyHHKamu. [lepecMoTp o3Hadaer
pEeIaKTHUPOBAHUE TEKCTA C OpUEHTAIIMEH Ha KauyecTBO U 3P(HEKTUBHOCTD.

Kauecmeo mexcma cxnaaplBaeTCsi M3 4YETHIPEX OCHOBHBIX KOMIIOHEHTOB: SICHOCTH MBICIH,
BHATHOCTH, TPAMOTHOCTH U KOPPEKTHOCTH.

Mbwiciw — 310 conepkanue HanmucaHHoro. HeoOxoaumo 4eTko u sicHO (popMynupoBaTh HIAEH,
KOTOpBIC XOTUTE BBIPA3UTh, B IIPOTHBHOM CJIy4ae BaM HE yJIACTCS IOHSCTH ITH HJICH M CBEICHUS
710 OKPYKAIOIIHX.

Busmnocmes — 3T0 TOCTYIHOCTh TEKCTa I MOHWMaHWs. Jlerde BCero ee MOXXHO JOCTHYb,
MOJIb3YSACh JIOTUYHO U TMOCIEJOBATEIbHO TINATENFHO BBIOPAHHBIMU CJIOBaMH, (Gpa3aMu u
B3aMMOCBSI3aHHBIMU a03aIlaMu, PACKPHIBAIOIIUMU TEMY.

I’ pamomnocms OTpaXkaeT cOOO/IEHUE HOPM I'paMMaTHUKU U mpaBonucanus. Eciu B ueM-To
COMHEBAETECh, 3aINISTHATE B YICOHUK, CIIPABLTECh B CIIOBAPE WIIH PYKOBOJICTBE MO CTHIIMCTUKE WIIH
JaiiTe MpOYUTaTh HAITMCAHHOE YETIOBEKY, Ubsi MaHEepa MUCATh BaM HPABUTCS.

Koppexmnocms — 310 cTHIIL HAMMMCAHHOTO. CTHIIB OTIPECIIATCS XKAHPOM, CTPYKTYPOU paboThI,
IIEJISIMH, KOTOPBIE CTABUT TIepe] OO0 MUIIYIIHNA, YATATEIISIMHA, K KOTOPBIM OH 00pamaeTcs.

MeTtoauyeckue peKOMEHIAIUH 110 MOAT0TOBKE K KOJUIOKBHYMY (co0ece10BaHMIO0)

KonnokBuymMoM HasbIBaeTcs coOeceloBaHUE IMperojaBaTeNlss M CTy/AE€HTa IO 3apaHee
OlpesieNIeHHbIM KOHTPOJIbHBIM BompocaM. llenbio KoilokBUyMa siBIsieTcsl (OPMHUpPOBAaHUE Y
CTy/IeHTa HaBBIKOB aHalM3a TEOPETHYECKUX IMPOOJeM Ha OCHOBE CAMOCTOSTENBHOIO H3y4YeHHs
yueOHOM M HaydHOH juTepaTypbl. Ha KONIOKBUYM BBIHOCATCS KPYIIHBIE, IPOOJIEMHBIE, HEPEAKO
CIIOpHBIE TEOPETUYECKHE BONIPOCHL. YTIOp JiefaeTcs Ha MOHOTrpadruueckue paboThl.

Ot crynenTa TpeOyercs:

- BIIQJICHWE U3YYEHHBIM B XOje Y4eOHOro mpolecca MaTepHajoM, OTHOCAIIUMCS K
paccMaTpuBaeMoi mpoodieme;

- 3HaHME PA3HBIX TOYEK 3PEHUs, BBICKa3aHHBIX B HAy4HOH JIMTEpaType MO COOTBETCTBYIOIIEH
npo6sieMe, yMEHUE COMOCTABIIATh UX MEXAY COOO0i;

- Hajgu4ue COOCTBEHHOIO MHEHHMS 10 O0O0CYXJaeMbIM BOIpOCaM M YMEHHE €ro
apryMEeHTHPOBATh.

KonnokBuymM — 3T0 He TOJNBKO (opMa KOHTPOJS, HO M METOJ YIiyOJeHus, 3aKperieHus
3HAHUH CTYJEHTOB, TaK Kak B Xoje coOeceoBaHMs IMPENoJaBaTesib pPa3bsICHIET CIOKHBIE
BOIIPOCHI, BO3HUKAIOIIME Yy CTYAEHTAa B IPOLECCE M3YyYEHUs HaHHOro ucTouHuka. OJHako
KOJUIOKBUYM HE€ KOHCYyJIbTallusi U He 3k3aMeH. Ero 3amaua noOutbes riayOOKOro H3ydeHUs
0oTOOpaHHOrO0 MaTepuana, NpOOYyIUTh Y CTyJIEHTa CTPEeMJIEHHE K YTEHHUIO JIOTOJHUTEIbHOU
Hay4HOU JIUTEPATYPHI 10 U3y4aeMON TUCHUTUINHE.

Iloozomoeka K Ko10KEUYMY.

ITonroroBka K KOJUIOKBUYMY HaYMHAETCSl C YCTAHOBOYHOM KOHCYJIBTAllMH NPEINOJABaTellsd, Ha
KOTOPOH OH pa3bsCHAET pPa3BEpHYTYIO TEMATHKy MpOOJEeMBbl, PEKOMEHIYET JHUTEparypy Ui
u3ydyeHus: U OOBSCHAET Mpoueaypy MNpoBeldeHHs KoilokBuyma. Kak mpasuio, Ha



CaMOCTOSITENIFHYIO TTOJITOTOBKY K KOJUIOKBHYMY CTYACHTY OTBOAWTCS 3-4 Hemenn. Meroandeckue
YKa3aHUS COCTOSIT M3 PEKOMEHJAIMi 10 W3YyYCHHIO MCTOYHUKOB M JIUTEPATYPHI, BOIPOCOB IS
CaMOIIPOBEPKU U KPATKHX KOHCIEKTOB OTBETA C IMEPEYHCICHUEM OCHOBHBIX (DAKTOB M COOBITHIA,
OTHOCSIIUXCS K ITYHKTaM IJIaHa KaXI0H TeMbL. DTO JOJDKHO MOMOYb CTYJCHTaM IeJICHAIPABICHHO
OpraHu3oBaTh pabOTy MO OBJIQJCHUIO MATepUAIOM U €ro 3aloMUHAHUIO. [Ipy MOArOTOBKE K
KOJJIOKBHYMY CIICIYET, MPEKIC BCETO, MPOCMOTPETh KOHCIIEKTHI JICKIIUH U TPAKTUYECKUX 3aHITHN
U OTMCTUTH B HHUX HMCIOHIMCCA BOIIPOCHI KOJUIOKBHYMaA. Ecmu kakume-to BOIIPOCHI BBIHCCCHBI
MperoIaBaTelieM Ha CaMOCTOSITENIbHOE M3YYEHHUE, CIeNyeT OOpaTHThCs K yd4eOHOW JuTeparype,
PEKOMEH/IOBAaHHOM MPENOAaBaTeIeM B KaueCTBE HCTOYHUKA CBEIICHUI.

KomnokBuym mnpoBomutcs B (hopMe WHAMBHIYalTbHOH Oeceibl IMPEroaaBaTelisi C KaKIbIM
CTyIeHTOM MM Oecenpl B HEOONbIIMX Tpynnax (2-3 yenoBeka). OObIUHO TpenogaBaTeb 3a7daeT
HECKOJIbKO KPaTKUX KOHKPETHBIX BOIIPOCOB, MO3BOJISIONIMX BBISICHUTB CTEIIEHBb JOOPOCOBECTHOCTH
paboThI ¢ IUTEpaTypoil, mpoBepsieT KOHCHEKT. Jlanee Gosee moapoOHO 0OCykmaaeTcs Kakas-Iu0o
CTOpOHA MPOOJIEMBI, YTO TIO3BOJISICT OLICHUTh YPOBCHD TOHUMAHMS.

6.3. MaTepI/laﬂbl AJIA NMPOBECACHUSA TEKYIIECT0 U MPOMEKYTOYHOI0 KOHTPOJISA 3HAHMH

CTY/JIeHTOB
Konumponw oceoenus komnemenuyuii
Ne Bun koHTpOIA KonTponupyemsle TeMbl Komnerennumn, KOMIIOHEHTBI
m\i (paznensl) KOTOPBIX KOHTPOIUPYIOTCS
1 IInceMEHHBIN JOKIAL Tema 1. VK-10,I1K-1
CoOecenoBanue
2 ITucbMEHHBIN OKIAN Tema 2. VK-10,I1IK-1
CobecenoBanue
3 Pedepar-koHcnext Tema 3. YK-10,I1IK-1
CobecenoBanue
4 IInceMeHHBIN AOKIAL Tema 4. VK-10,I1K-1
CobecemoBanue
5 IInceMeHHBIN JOKIag Tema b. VK-10,I1K-1
6 Y CTHBIH ToKITa Tema 6. YK-10,I1IK-1
CobecemoBanme
7 Pedepar-koHcrex Tema 7. YK-10,I1K-1
CobecemoBanue
8 Pedepar-0630p Tema 8. YK-10,ITK-1
CobecenoBanue

Martepuanbl I MPOBENCHUs TEKYIIEro KOHTPOJS 3HAHWM U MPOMEKYTOYHOH aTTecTalluu
COCTaBJISIIOT OTACIBHBIN JOKYMEHT — DOHO 0YeHOUHbIX cpedcmeé no oucyuniune -Ilpunoxcenue 1

7. Y4eOHO-MeTOAMYECKOE U MATEPUATbHO-TEXHUYECKOe o0ecneyeHHe TUCIUTLINHBI
7. 1. YuebOnas quteparypa:
OcHoBHas JiMTEpaTypa
a) OCHOBHAas:
1. AxmeroB H. C. O0mas u Heopranuueckas xumusi: ydeOHuK ans By3oB/H. C.
AXMETOB.
— M.: Beicm. mk., 2002. — 743 c.
I'munaka H.JI. O6mas xumus. — M.:Uuterpan-Ilpecc, 2002. — 727 c.
I'muaka H.JL. 3agaun u ynpaxuenus mo oomeit xumuu. — J1.: Xumus, 2001.
Hekpacos b.B. O6mias u Heoprannueckast xumusi. — M.: Xumust, 1973.
VYraii SI.A. Obmas u Heopranuyeckast xumus. — M.:BIII, 2000. — 527 c.
CamamoB A.X., KutueBa JL.U., AxranueBa A.I'. JlabopaTopHbI HPaKTUKyM IIO

SRR ERYN



obmeit n Heopranmdyeckod xumuu. [lon pen. mpocdeccopa CyntsiroBoit 3.X. — Marac,
[Mumurpum, 2008. — 71 c.

0) JONMOJIHUTEIbHANA:

1. Crenmun b. JI. Heopranuueckass Xumusi: y4eOHUK JJII XUMHUYECKUX W XHUMHKO-
TEXHOJOTHYECKHUX clienuanbHocTel Bhicil. yueb. 3aBeneHuit/b. JI. Crenun, A. A.Ll[BeTkoB. —
M.: Beicmas mikoina, 1994. — 256 c.

2. CysopoB A. B. Obmias xumusi: yaebHoe ocodue i BbICII. yueO. 3aBeieHuit/A. B.
Cysopos, A. b. Huxonsckuii. — CII6.: xumust, 1995. — 624 c.

3. Jlugua P. A. Peakmuu HeopraHW4yecKuxX BemiecTB: cnpaBodHuk/P. A. Jlugun. — 2-¢
u3 ., nepepad. u gom. — M.: [Ipoda, 2007. — 638 c.

4. PabunoBuu B. A. Kparkwii xumudeckuil crnpaBoynuk/B. A. PaGunoBnu, 3. .
XaBuHa.

— CII6 .:Xumus, 1994, — 432 c.

5. 3amaum u ynpaxkHeHus mo oOmell xumuu: ydebnoe mocodbue./Ilom pen. H. B.
Kopouna. — M.: Beicias mikosna, 2003. — 255 c.

6. TonwOpaiix P. A. COopHHK 3a7a4 ¥ yHOpakKHEHUH MO XUMUU: YUeOHOe MocoOue s
XHMM.-TEXHOJ. crnel. Beicil. yued. 3aBenenuid/P. A. I'onpOpaiix, E. 1. Macnos. — M.: Beiciias
mkoJja, 1997. — 384 c.

7.2. InTepHeT-pecypcesbl
ba3bl naHHBIX, MHPOPMAIIMOHHO-CIIPABOYHBIC M MOMCKOBBIC cucTeMbl: Yandex, Rambler.
WNudopmarmonno-nonckosas cucrema oudmuorexkn Uarl'y

7.3. TlporpamMmHOe obecnieyenue

IIpu ocymecTBieHUH 00pPa30BaTENBLHOIO IpoOLEcca MPUMEHSIOTCS HH()OPMAMOHHBIE
TEXHOJIOTUHM, HEOOXOJUMBbIE JIsi MOATOTOBKH IPE3EHTALMOHHBIX MaTepHalioB U MaTepHallOB K
3aHATUSM (KOMITBIOTEPHI C MTPOrPaMMHBIM 00ecIieYeHHUEM ISl CO3JaHMsl M TToKa3a Mpe3eHTalHi, ¢
JOCTYNIOM B ceTh «MHTepHET», MOMCKOBBIE CUCTEMBI M CIIPABOYHBIE, TPO(ECCHOHATIBHBIE PECYPCHI
B ceTH «MHTEpHETY).

B By3e o00opynoBaHbl NOMEIIEHUS U CaMOCTOSTEIbHON pPabOThl 0O0ydarOLIMXCS
OCHAlIEHbl KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJKIIOYEHUsI K ceTH «lHTepHeT» u
obecrieyeHneM JIOCTyNa B DJIEKTPOHHYIO HH(POPMallMOHHO-00pa30BaTEeIbHYIO0 Cpely By3a.
YHuBepcurer obOecriedeH  HEOOXOJUMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO ¥ CBOOOIHO
pacrpoCcTpaHsAeMOro MporpaMMHOTO 00eCIIeYeHH s, B TOM YHCIJI€ OT€YECTBEHHOTO IIPOU3BO/ICTBA.

Jluyenzuonnoe npozpammuoe ovecneuenue, ucnonvzyemoe 6 Huel'y
1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2. Microsoft Windows server 2003, 2008, 2012, 2016
1.3.Microsoft Office 2007, 2010, 2016
1.4. TTporpammuslii komruiekc MMUC “Busyanbsaast Ctynus TectupoBanus”
1.5. AaruBupychoe [10 Kaspersky endpoint security
1.6. CnpaBouHo-TipaBoBas cuctema «l apant»

7.4. MaTepuajibHO-TeXHHYeCKoe o0ecrnevyeHue

CrangapTHO 000py/IOBaHHbIE YUeOHbIE ayAUTOPHUU JUTS TPOBEACHUS 3aHATHI JIEKIIAOHHOTO H
CEMHUHAPCKOT0 THIIA, JabOpaTOPHBIX pPabOT, WHAWBUAYAJIBHBIX W TPYIIOBBIX KOHCYJIBTAIUA,
TEKYIIEro KOHTPOJISI U IIPOMEKYTOYHOM aTTeCTAIIHH, CAMOCTOSTEILHON pabOoTHI.

ba3bl gaHHBIX, HH(OPMAIIMOHHO-CIIPABOYHBIC W IOHMCKOBBIE cHcTeMbl: Yandex, Rambler.
HNudopmarmonHo-nouckosas cuctema ouomuorexu Uarl'y.



Pabouas mporpamMma JAWMCHUIUIMHBI COCTaBieHAa B COOTBeTcTBUU ¢ TpeboBanusmu PI'OC BO mo
HanpasieHuto moarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHue(C ABYMs HPOQHISAMHU MOJITOTOBKH),
YTBEPKJICHHOTO TIpHKa3oM MuHHCTEpcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparum Ne 125 o1 «22»
¢bespanst 2018 1. ¢ U3MEHEHUSIMH U IOTOTHEHUsAMH 0T 26 Hos10ps 2020 1., 8 dheBpans 2021 r.

[IporpamMmy cocraBua:

CT. IIperno/aaBaTeb Kapeapbl XUMUU Huaurosa JLA.

[Iporpamma ogoOpena Ha 3aceganuu kadeapsl «I'eorpadus. BXK]»
[Tpotokon Ne6 ot «29» suBaps 2025 rona

[IporpamMma ogo6pena Y4ueOHo-MeToanYeCcKOi komuccueii [lenarorndeckoro GpakynpreTa
[Tporokoi Ne 4 ot «06» deBpass 2025 roga




CgeleHnsi 0 mepeyTBep:KICHMH TPOrpaMMbI Ha OYepeAHON y4eOHBIA IroJ W perucTpanuy U3MeHeHHH

Yueonnlii ron| Pemenue kadeapol BHeceHHble WU3MeHeHHSI IMoanuce 3as.
(Ne mpoTtokoJia, nara) kadeapoii




MHHHUCTEPCTBO HAYKHW 1 BLICHIETO OBPA3OBAHMUSI
POCCHICKOW ®EJEPAIIUA
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO’KETHOE OBPA3OBATEJIbHOE YUYPEXK/JIEHUE
BBICHIETI'O OBPA3BOBAHUSA
«MHT'YIICKUA TOCYJAPCTBEHHBIN YHUBEPCUTET>»

MNEJATOT'MYECKUH ®AKYJBTET

KA®EJAPA «I'EOI'PA®UA. BXK/)»

COI'JIACOBAHO YTBEPXIAIO
PykoBoauTenb 00pa3oBaTeIbHOM IPOTPAMMBI JlekaH mearoruueckoro (hakyibTeTa
/ M.A. Kutuena /M.A. 3maiinosa
«29» ssuBapst 2025t «06» deppais 2025r.

®OH/I OHEHHOYHBIX CPEJCTB JUCHUIIJIMHBI (MOAYJIA)
b1.0.14. «<XUMMU 51»

Hanpasienue moarotoBku (6akaxaBpuar)
44.03.05 Mexarornueckoe odopasoBanue (¢ AByMsi NpoQuIsiMu MOATOTOBKH)

Hanpasnennocts (mpo¢uib MOAr0TOBKH)
I'eorpa¢us. be3onacHOCTD KU3HEACATEILHOCTH

KBanuduxarnust BEITyCKHUKA
bakaaasp

®dopma 00yueHust
QOunas

Marac, 2025 r.



IMacmopT poHIa OLEHOYHBIX CPEICTB MO AUCHHUIINHE

No KonTponupyemsbie pazaensl  |[Kog KOHTpOJIUpyeMoit Hanmenosanue
(TEeMbI) AUCITUTUTMHBI KOMITETCHITMHU (MiIn e& OLICHOYHOT'O CpEeICTBA
(pe3ynbpTathl MO pasjesam) qacTu) / v ee

(hopMyIIMpOBKa — 110
PKEITAHUIO

1 OCHOBHBIC TTOHATHS XU- OIIK-8 OIIK-2 Y cTHBII onpoc, pedepart,
MHM. CTEXHOMETPUICCKUE [recT
3aKOHBI.

2 (OCHOBHBIE KJIACCHI OIIK-8 YerHEI omipoc, pedepar,
HEOpPraHWYECKUX COeTMHEHU N OIIK-2 TECT

3 CtpoeHnue aToma. OIIK-8 OIIK-2 Y cTHBII ompoc, pedepart,

TecT

4 [leproanueckuit 3aK0H U OIIK-8 OIIK-2 Y cTHBII onpoc, pedepart,
MepHoINIecKast cHCTeMa TEeCT
XUMHUYCCKUX 3JIEMCHTOB
J[.M1.Menneneena.

9] XyuMH4ecKast CBSI3b. OIIK-8 OIIK-2 Y cTHBII ompoc, pedepart,

TEeCT

6 CKOpPOCTh XUMUUYECKUX OIIK-8 OIIK-2 'Y cTHBIH ompoc, pedepar,
[peaKuuii. Xumudeckoe TecT
[paBHOBECHE.

7 DHEpreTHKa U HANPaBICHHOCTD OIIK-8 OIIK-2 'Y cTHBIH ompoc, pedepar,
XHMHYECKHUX TPOLIECCOB. TEeCT

8 PactBopsl. Teopus amexT- OIIK-8 OIIK-2 Y cTHBII onpoc, pedepart,
[POJUTUYECKOM IMCCOLINA- TecT
[N,

9 OKHCITUTETHHO-BOCCTAHO- OIIK-8 OIIK-2 'Y cTHBIH ompoc, pedepar,
BUTEJIbHBIE PEAKIIUH 1 TecT
DIIEKTPOXUMHYECKHUE ITPO-

LIECCHI.
10 KoMruiekcHbIe COeTMHEHUSL. OIIK-8 OIIK-2 'Y cTHBIH omipoc, pedepar,
TecT

1. Tunoevie KOHmMpOJ/lbHblEe 3a0anus uau UHblEe Mamepuaibl

Bonpocwt 01s codecedosanusn

Tema: «OcHOBHBIC MOHATHA M 3AKOHLI XUMHHU. DKBUBAJIEHT)

1. OGbeM pe3sHHOBOIT KaMephl aBTOMOGHIIBHOM Kb pasen 0,025 M°, 1aBieHne B Heil

2,

5,0665 10° [Ta. OnpeennTe Maccy BO3LyXa, HAXOASIIErocs B kamepe rpu 20°C.
PaccuuraiiTe MOJIEKYIISIPHYIO MaccCy rasa, eciuu /- 10 kr ero npu 20°C u 0,253- 10° Ia
3aHmMaloT o6bem 22,1810 v,

Paccuwnraiite cpeTHIOI0 MOJIEKYIISIPHYEO MacCy U TUIOTHOCTB 110 TUOKCHTY YIIepoia
CMecCH ra3oB, cojiepxaiieii mo oobemy 38% ¢ocrena COClzu 62 % xmnopa Cl».
Omnpenenure mMaccy 10" m® razosoit cmecy, coxepxarieit (o ooremy) 50% Bomopoa u
50% nuokcuna yraepoja (H.y.).

I'a3 (1.y.) 3aauMaeT 06beMm 1 M [Tpu kakoii TeMriepaType 00beM raza yTpouTcs, €Clu
NaBJIEHUE Ta3a HE MeHIeTC?

[Tpu xakoM JaBiIeHUH Macca XJjiopa 00beMoM 3+ 10" M cocrasur 2,5-10° kr, ecnu
t=23°C?

Kakyto maccy CaCOgz Hafo B34Th, YTOOBI IIOJYYUTH IIPU €TI0 MPOKATUBAHUHU TUOKCH]T
yriepoja, 3aHUMaroIui 00beM 25:10° M pu 15°C n gasnenun 104000 ITa?



8 Beruuciure 06bem 0,100 kr razopoii cMecu coctaBa 3CO+2CO2 mipu 50°C u naBneHUN



98600 ITa.

9 M3510°«r xsopata kanust KCIO3 Ob110 nosy4eHo 0,7-10° m® KHCJIOPOJa, U3MEPEH-
Horo npu 20°C u paBnenuu 111900 [Ta. Onpenenure MmaccoByro 1010 NpUMeceil B
XJIopaTe KaJusl.

10. TIpu 0°C B cocyzne o6bemom 14-10°° m® coneprxurest 0,8-10° kr Bogopona u 6,30 10 kr
azora. Onpenenure mapuagbHOE TaBICHUE a30Ta U 001Iee JaBICHHE CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COETUHEHMID)
1. Kaxue OuHapHBIC COSAMHECHUS HA3BIBAIOT OKCHIaMU? Y KaKUTE BO3MOKHBIE CITOCOOBI X
MOJTyYCHHUSL.

2. Hawuem ocHoBaHa Ki1accuuKaIys OKCHUIOB Ha: a) HeCoIeo0pasyrole u coaeoopasyromue; 0)
KHCIIOTHBIE, OCHOBHBIE U MPOSBIIAIOININE KUCIOTHO-OCHOBHYIO IBOMCTBEHHOCTH? Kakue
peaKuu XapakTepHbI JJIs1 OKCHJIOB KaXI0H U3 3TUX TPYIII?

3. TlpuBeauTe IPUMEPHI OKCUIOB, KOTOPHIE P B3aMMOIEHCTBUY C BOIOM 00Pa3yIoT JIBE
kucnothl. Kak B3anmopeiictBytot ¢ pactBopom Ca(OH)2 okcuast N2Os, N2Oz u NO2?

4. B ueM nposBisieTcs KUCIOTHAs MPUPOJIa TeX OKCHIOB, KOTOPBIE C BOJIOIM HEMOCPEICTBEHHO HE
B3aMMO/ICHCTBYIOT?

5. HasoBute 0CHOBHBIE OKCUbI, HEIIOCPEACTBEHHO B3aUMO/ecTByolue ¢ Bofol. Hanummre
yYpaBHEHHUS COOTBETCTBYIOIIUX PEAKIIUM.

6. Kakwue o xapakrepy OKCHJIbI 00pasyrOT HEMETAILIBI M METAILIBI B PA3HBIXCTEMEHAX
okucnenus? [lokaxure 310 Ha npumMepe okcuaoB xpoma CrO, Cr203, CrOs.

7. 'Y Kakoro u3 JIByX OKCHJIOB OCHOBHBIE CBOICTBa BbIpaxeHsl cuiibHee: FeO unu Fe2O3; SnO
nin SnO2; ZnO i CdO; SnO unu PO; BbO nimu CaO; As2O3 mm BioO3?

8. B kakux ciydasx JBa OKCHJa MOTYT B3aUMOJICHICTBOBATH JIPYT C IPYTOM U KaKUE COCTUHEHUS
MIPU ITOM 00pa3yroTCs?

9. Kaxkwue oKCHJIbI 1 Ha KAKOM OCHOBAHHH MOTYT OBITh OTHECEHBI TAKXKE U K KJIACCY COJIei?
[IpuBeanTE COOTBETCTBYIOIINE TPUMEPHI.

10. ®opmyaMu Kakux coJieit MOKeT OBITh (HOPMAITEHO BBIPAXKEH COCTAB TAKUX MHHEPAJIOB, KaK
LIMUHENN, TAyCMaHNT, MarHeTuT? K kakoMykiiaccy cieayeT OTHECTH 3T COSUHEHMS?

Tema: «Ctpoenne aroma. Ileproguyeckuii 3aK0H M NePHOAMYECKAA CHCTEMA

xumuuyeckux djemMeHToB [[.1. MenaeneeBa»

1. UYro Ha3BIBAIOT MPHUHIIMIIOM HEOTPEEICHHOCTH U COOTHOIIIEHHEM HEOTPEAECIEHHOCTH ?

2. TIpuMeHUMO JTH TOHATHE TPACKTOPHH IBMKCHHS K MUKpodacTuIiam? UeM 3To onpeaensieTcs u
KaKoe IMOHITHE €ro 3aMEHSICT?

3. HeomnpeneneHHOCTh B CKOPOCTH AJIEKTPOHA PaBHA 10® em/e. Haitaure cOOTBETCTBYIOLIYIO
HEOIPEIEICHHOCTD B ITOJIOKEHUU DJIEKTPOHA.

4. Yro Ha3pIBAIOT dHeprueil nonnsamnuu? Kakas BeuarnHa MeeT ¢ Hel OITMHAKOBOE YHCIIOBOE
3HaueHue? B Kakux eIMHUIIaX OHU U3MEPSIOTCS?

5. UYeMy paBHO YHCIIO BCEX BO3MOKHBIX HOHM3AIIMOHHBIX TOTEHIIUAJIOB IS JAHHOIO aTOMA U 4TO
SIBIIICTCS IPUYMHON YBEIMUEHUS MX 3HaYeHHH B psagy: [1<[x<l3...?

6. Kaxk 3aBUCHUT BeTMYMHA HOHH3AIIMOHHOTO MOTCHIIAAIA OT 3HAYCHUS JUISI 2JIEKTPOHA ITABHOTO
KBaHTOBOT'O YKCJIa U YeM 3Ta 3aBUCUMOCTh 00yCIOBlIeHa?

7. UrTo Ha3bIBAIOT CPOJICTBOM aTOMa K JIEKTpOoHY? J[JIs KaKuX 3JIEMEHTOB ATa BEJIMUNHA UMEET



HauOObIIEe MOJI0KUTEIbHOE 3HAUCHUE U IJId KaKuX OTpULATCIIBHOC 3HadueHue? Kakue SKCIICPUMCHTAJIBHBIC
AAHHBIC YKA3bIBAIOT HA HCBO3MOXKHOCTDb CYIICCTBOBAHW A MHOT'03aPsAIHBIX ITPOCTBIX HOHOB?

8.

9.

10.

Kaxkoi BEIBOJ MOKHO ClI€aTh O CBOMCTBAX AJIEMEHTA 110 3HAUCHUIO JJI1 HETO HOHU3AIMOHHOI'O
MOTEHIMAa U CPOJICTBA K AJIEKTPOHY?

UTto Ha3bIBAIOT A0COIIOTHOW M OTHOCUTEIHHOM AJIEKTPOOTPULIATEILHOCTRI0? Kak 1o 3HaueHHI0
3TOM BEJIMYUHBI MOKHO, CYAUTH O HAIIPABJIICHUU CMEILECHHS JIEKTPOHHON INIOTHOCTHU MPU
0o0pa3oBaHHM CBS3CH?

UTo HA3BIBAIOT CTETICHBIO OKMCIICHUSI DJIEMEHTA U UEMY paBHA UX 00IIIasi CyMMa B MOJICKYJIE U

noHe?

Tema: «XnuMnueckas CBA3b»

10.

Honnas ceaswn.
11

12

Mo3keT JIu JIJTiHA CBSA3H OBITh pAaBHOI CyMMeE PaJInyCoOB JIBYX aTOMOB, KOTOpBIE €€ 00pa3yroT?
[Tokaxxute u 0OBSICHUTE Ha MpuMepe MosieKybl Hp, 3Has1, uro r/H/=0,0531Mm, a d/H-
H/=0,074u1M.

Boeruucnute snepruto ¢ -cBsa3u C-C, ecnu ctangaptHas Temiota oopazoBanus C-H u3
ra3o00pa3HbIX yriepojaa u Bogopoaa pasHa -2815 k/[x/monb, a aneprus o-csizu C-H paBHa -
411,3 x/Ix/mMomb.

Oueprus auccormanyu HJ pasaa 298,4 xJI>x/Monb. MoxxHO 11 pa3noxuth HI Ha aieMeHThI
IIpH 00JIy4E€HUH yIbTPa(HOIETOBBIM CBETOM A = 2:10"0 m? Kakyro snepruto Hazno
3aTPaTUTh, YTOOBI PA3JIOKHUTH 5° 10° r HI?

Hoquy MaKCHuMaJiIbHas1 KOBAJICHTHOCTDb (1)00(1)0pa MOJKET OBITh paBHOﬁ IIITH, a Y a30Ta TaKOC
COCTOsSAHHC OTCYTCTByeT?

B pamkax Teopuu BC 00bsICHUTB, TOUeMY y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHON
BAJIGHTHOCTHIO €€ 3HAUCHHSI pa3inyaroTcs Ha 27

2 2
JIJ1 KaKuX 2JIEMEHTOB, UMEIOLINX AIEKTPOHHbIE KOH(PUTypalluy BHEIIHETO CJI0sl aToMa 3s” p°
45’ p*,5s* p°, 6s' p° XapaKTepHbI IEPEMEHHAs YCTHAs U IEPEMEHHAs] HEYCTHASI BAJICHTHOCTH?

Ha ocHoBaHnM pa3HOCTH 2JIEKTPOOTPULIATEIBHOCTH ATOMOB JIEMEHTOB YKAKUTE, KaK
M3MEHSICTCS CTeNeHb HOHHOCTH cBs3U B coequnenusx HF, HCI, HBr, HJ?

PaccuuTaiite 3¢ppexTuBHBIE 3apsi/ibl aTOMOB BOAOPOJa U XJIopa, 00pa3yoLINX KOBAJICHTHYIO
MOJIAPHYIO CBSI3b, €CIIHU Wiken MOJIEKYIIBI HC1 paBen 3,410 Kirm, a jumnna csizu H- C1 paBHa
1,2710" m.

Kak  MOXHO O0BSCHUTH, YTO aMMHUAK U TPUDTOPU] a30Ta, UMEIOIINE OJUHAKOBYIO M-
pamMHIaNIbHYIO (POPMY U COZIEpIKaIIINE ATOMBI DJIEMEHTOB C IPUMEPHO OIMHAKOBBIM Pa3IndHeM
B 3JIEKTPOOTPULIATEILHOCTH, CYIIECTBEHHO PA3JINYAOTCS 110 BEJIMYUHE TUITOIBHBIX MOMEHTOB:

i (NH3) = 0,49 » 10%° Ki'm, p(NF3)=0,07-10% K- m?

Kak cormacoBatps Maiyro noyiipHOCTb ¢Bs3U B Mosiekyne CO (i = 3,33 10" Kim) co
3HauuTeNnbHBIM paznuureM B D0 C u O 30(C)=2,5; 50(0) = 3,5.

Temneparypa miasnenust CaC12=780°C, CdCl=560°Q paanyc Ca pasen 0,104 um, Cd—0,09
HM. OOBSICHUTD PA3IHUUE TEMIIEPATYp TUIABJICHHS.

ITpu nepexonae ot CSF k CsJ Temneparypa riaBaeHust KpUCTAIOB yMeHbIaeTcs. OObsICHUTh
HaOII0aeMBIi X0 U3MEHEHHSI TEMIIEPATyPhI IIIaBICHHSL.
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14
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16.

17.

18
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2.

10.

OOBsacHUTD HEeycTOHUNBOCTh TUApoKcHIoB Meau (1) u cepedpa (1).

OOBSICHUTP C MO3ULIUIT IPEACTABICHNUH O TIOJIIPU3AIIH HOHOB MEHBIIYIO ycToianBocTh AUCI3
B cpaBHeHuH ¢ AuCl.

K2COz mmaButcs ipu 890°C 6e3 paznoxenus, AQ2COz pazmaraercs yxe npu 220°C.
OOBSCHHUTD yKa3aHHOE pa3InvKe.

BaClz B BomHbIX pacTBOpax auccormuupyer noaHocTeio, a8 HYCl, moutu He aucconuupyer.
OOBsicHHUTE 3TO pa3IUyKle B CBOWCTBAX COJEH.

UTo Ha3bIBAIOT HOTOJHUTEIBHBIM MOISPU3ANUOHHBIM Y hekToM? OOBICHUTE, KaK €ro

+ o
HaJINYUE B COETUHEHUIX ng nenaet okcu HYO menee ycroitunBeiM, yeM okcua ZnO, He-
CMOTps Ha OOJIBIINI pajryC HOHA PTYTH.

Kakoe coenmunenune repmuuecku 6omnee ycroitunso: a) PbCOsu CaCOs, 6) HYCls u PbCly, B)
FeClz u NiCls, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3z u SrCOs.

Tema: «3HepreTmca U HANIPABJCHHOCTh XUMHYECCKHUX MPOLECCOB»

Kakoii 3aKoH sBJIsIeTCSt OCHOBHBIM 3aKOHOM TepMoxumun? Jlaliteero GopMyInpoBKy.
[Tepeuncnure cneacTBUsl, BRITEKArOME U3 3aKk0oHa ['ecca. st Kakux onpenesieHuil OHU
HCIOJIb3YIOTCSL B TEPMOXUMHUUYECKUX pacyerax?

Kakoit pyHKIMel cocTosIHUA XapaKTepu3yeTcsl TEHIACHLUS CUCTEMBI K JIOCTHXEHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSTHUSL, KOTOPOMY COOTBETCTBYET MaKCUMallbHas Oecrops-
JIOYHOCTD pacrpeesieHus 4acTul?

Kak n3mensiercs 3HTpONMs CUCTEMBI C IOBBIIIEHUEM TEMIIEPATYpPhl, B pEAKIMUIX CUHTE3a U
pa3oKeHus BEIleCcTB?

Kak BausieT Ha SHTPOIUIO CUCTEMBI 00pa30BaHKE Ta3000Pa3HBIXIIPOTYKTOB?

Kaknmu o1HOBpeMEHHO AeHCTBYIOUIMMHU (PAKTOPaMU OTIpeIeNIIeTCs HalpaBIeHHOCTh
XUMHUYECKOTO Tiporiecca?

Uro HazbiBatoT 3Heprueit ['nooca? Kakum o6pa3om n3menenue 3o BenuuuHsl (AG)
YKa3bIBa€T HAa TEPMOJIMHAMHUYECKYIO BO3MOKHOCTb UJIM HEBO3MOKHOCTH CAMOIIPOU3BOJIBHOIO
nporekanus npouecca? Kakoe 3Hauenue AG onpezenser paBHOBECHOE COCTOSHUE CUCTEMBI?

[Tpu kaxom cootHomenuu AH u TAS: a) cucrema Hax0UTCsI B paBHOBECHH, 0) XUMUYECKHI
IIPOLIECC HAMPABJIEH B CTOPOHY AK30TEPMHUUECKONMIIA SHAOTEPMHUUECKOMN peakiun?

OHTATBIUIHBIM WK SHTPONUIHBIM (PaKTOPOM OIIPEIENIAETCs HAlpaBIeHUEe XUMUYECKUX
peakuil Npyu 04eHb HU3KUX TEMIIepaTypax’?
B03MO0KHO J11 cCaMOIIPOU3BOJIBHOE IIPOTEKAHUE NPSIMOU PEAKIUU, €CIIU IIPU MTOJIOKUTEITBHOM

3HaueHuu AS: a) AH>0, 6) |AH|>|TAS|?

Tema: «CkopocTh XMMHYECKUX peakiuii. XuMHYecKoe paBHOBeCHE»

Peakmus uaet nmo ypaBaennto 4NHs +50,=4N0O+6H,0. Kak usMeHUTCS CKOPOCTh PEaKInu,
€CJIM YBEJIMYUTH JIaBJICHUE B 2 paza?
Peakuus mexny BemecrBamu A u B Beipaxaercs ypaBHeHueM 2A+B=2C. HavyanpHas

KOoHIIeHTpanus BemectBa A pasHa 0,3 monb/1, a BemectBa B — 0,5 mounb/n1. KoncranTta ckopo-



2

ctu peakrnuu paBHa 0,8 m/mons’mun. Paccunraiite HA4YaJbHYI0 CKOPOCTh MPSIMOM pEakIMU M CKOPOCTh IO

HCTEYEHNN HEKOTOPOI0 BPEMEHM, KOT/1a KOHLIEHTpalus BenlecTBa A ymenbiuaercs Ha 0,1 Mob.
3. Paznoxenne N2O Ha IIOBEPXHOCTH 30J10Ta PH BHICOKMX TEMIIEPATYPaX MPOTEKAET 110
ypaBHeHHI0: 2N20=2N>+0; KoHcTanTa CKOpOCTH JaHHOM peakIuu paBHa 5 10 /monbMuH
npu 1173 K. Hauanbnas konnentpanus N2O 3,2 moms/n. Onpenennure CKOpOCTh Peakuu Mpu
3aJlaHHOM TeMIepaType B Ha4adbHbIi MOMEHT U B TOT MOMEHT, Koraa pa3noxurcs 25 % N2O.
4. Peakuus unet no ypasaenuro 2NO+02=2NO,. HayanbHble KOHIEHTPALUH PEATUPYIOIIMX
BemiecTB ObuTH (MOJB/11): C(NO)=0,8; C(0O2) =0,6. Kak u3MEHHUTCSI CKOPOCTh PEAKITHH, SCITH
KOHIIEHTPAIMIO KUCIopoa yBeanauTh 10 0,9 MoJib/11, a KOHIIEHTpaIuio okcua a3ora a0 1,2
MOJIB/11?
5. PaccunraiiTe KOHCTAaHTY CKOPOCTH PEAKIIMH IEPBOTO HOPSIKA, YIUTHIBAA, 4TO 32 25 MUH
peaxius mpoxoauT Ha 25 %, T. e. mpopearnpoBaia YeTBepTas 4acTh BEIIECTB.
6. KomcraHTa cKOpOCTH peaKIuy HEpBOro HOpsIKa paBHa 2,5 10° ¢*. Kakoe kommuectso
octaHeTcsl HenpopearupoBaBmuM yepe3 10 u mocne Havana peakuun? HavanbHas KOHIEHTpa- nus paBHa 1
MOJIB/I.

7. Ckombko BpeMeHH HEOOXOMMMO JJIsl TIPOX0XkAeH s Ha 60 % peaKiuy BTOPOTo IOPSIKA, eCiH
Ipu ToM ke Temneparype 3a 20 MuH peakius nporekaet Ha 30%? HauanbHble KOHLIEHTPALUA UCXOIHBIX
BEIIECTB OJIMHAKOBBI U PaBHBI 2 MOJIB/J.

8. TIpu 393 K peakuus 3akaHunBaetcs 3a 18 Mun. Uepes CKONBKO BpEMEHH 3Ta PEaKIUs
3akoHunTCs 1pu 453 K, ecim TemmepatypHbiid K09()GUIIMEHT CKOPOCTH peakIiy paBeH 37

9. Onpenenute TeMmepaTypHbIii KOYQOHUIMEHT CKOPOCTH PEAKIIHH, €CIIU TIPH TOHMKEHHH
TeMIepaTypsbl, Ha 45° peakuus 3aMeIuIach B 25 pas.

10. KoncTaHTBI CKOPOCTH peaKIuy epBoro mopsaka mpu 288 u 325 K cooTBETCTBEHHO PaBHBI

2:10% u 0,38 ¢, KakoBbl TemmeparTypHblii K03(p(QHUIMEHT CKOPOCTH ITOI PEaKIMH ¥ KOHCTAHTA CKOPOCTH JTOf
peakuuu npu temrepatype 303 K?

Tema: «PacTBopsbl. Teopus 3J1eKTPOJIMTHYECKON TUCCOLMALMID)
1. KaKI/Ie BCIIICCTBA HA3BIBAKOT BJ'IGKTPOJ'II/ITaMI/I? qu OTJINYAKTCA UX BOOHBIC paCTBOpH oT

pPacTBOPOB HEJIEKTPOJIUTOB?

2. Yro Ha3BIBAIOT U30TOHUYECKUM KOdPuimeHToM I? KakoB ero (hu3nyeckuii CMbICT U METOIbI
AKCIEPUMEHTATBHOTO onpeaeacaus? OT Kakux (akTOPOB 3aBUCAT 3HAYCHUS |?

3. Kakwue BeIMYMHBI SBISTFOTCS KOJTMISCTBEHHON XapaKTEPUCTUKOHN TIpoIecca dICKTPOITH-
THYEeCKOM nucconmanuu? Jlaiite ux onpeaeneHus. Kakyro u3 HUX U MoYyeMy Ha3bIBAIOT
MOCTOSIHHOM BEJIMYMHOMN?

4. Hakakue rpynnsl YCIOBHO JENST 3JEKTPOJIUTHI 10 BEJIMUMHE CTENIEHU UX JUCCOLIHAIIH?
[IpuBeauTe npuMepsbl MPEACTABUTENEH ITUX TPYIIIL.

5. BeImazeT v 0caaoK MPH CIIMBaHUU HACHIICHHBIX pacTBOpoB: SrCl; m CaS04; CaCly u SrSO4?

6. B kakoii mocinenoBaTeIbHOCTH JOKHBI BBINAATh OCAAKH, €CITU K PaCTBOPaM, COJIEPKAIIIM



wonsr: 1) Ca®*, Ba?*, Sr** u 2) CI', I', Br, mocrenesno mpuGasists: Kk mepsomy pacteop NazSOs, a ko

BTOpOMY pacTBop AgNO3?

7.

10.

10.

Kaxkas u3 nByx coseit 6ombIie pacTBopuMa U Bo CKoiabko pas: CaSOs unu BaSO4, BaCO3z nnn
SrCOs, Pblz miu PbCl2?

Kakue u3 coneii He I0IBEPraroTCsi THAPOIHU3Y, M €CIIH HOABEPraroTCs, TO 0 KAKOMY THITY:
K2S04, Naz2Se, BaS, RbNO3, ZnCh, K2SO3, KC103, HCOOK, NaC104, KBrO?

Jlnst kako#t conu pH pactBopa 6yner umets 6omnbinee 3HaueHue: NaNOs mim NaNOg,
CH3COOK umu CH3COONH4, KCIO unu KC103?

JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKYCYTb(PATOB, CYIb(OUTOB U CYIb(OUIOB MIEITOTHBIX

METAJUIOB 110 X CIIOCOOHOCTH K THAPOJIH3Y.

Tema: «OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIMU U YJIEKTPOXUMHUYECKHE MPOLECCh»
[Tokaxxute yCIOBHOCTh TEPMUHOB «IIPUHUMACT» U «OTAAET) DJIEKTPOHBI P ONPEICICHIN
(GyHKINH OKHCIHMTENS U BOCCTaHOBUTENS. [loueMy Takasi yCIIOBHOCTh BO3MOXKHA?

UTo Ha3BIBAIOT CONPSIKEHHON OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON AP0l M CKOJIBKO MX
JTOJKHO y4aCTBOBATh B OKHCIIUTEILHO-BOCCTAHOBUTEIILHON peakiun? Yemy COOTBETCTBYET
Kakgas u3 HUX?

UT0 Ha3BIBAIOT OKUCIUTEIIPHO-BOCCTAHOBUTEIBLHBIMU Kod(hpurenTamu? Kakue MeTo b1
CYLIECTBYIOT JUIst UX onpenenenus? [lokaxure CynHOCTh KaXXA0T0 U OOBSICHUTE, B KAKUX
CIy4YasiX U MOYEMY OJWH W3 HUX MPEANOUYTUTENBHEE JPYTOTO.

MeHS0TCS UM OCTAKOTCS MTOCTOSIHHBIMM 3apsJl U aTOMHBIM COCTaB MOHOB, YYACTBYIOIIHNX B
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX peakuusax? Bo3MOXKHO U peBpanieHue nNpocToro MOHaB
OKCOAHHOH MU OOpaTHBIH mporecc?

Ecnm xucnora, B3siTast B U30BITKE, YIaCTBYET B PEAKIIMH KaK OKACIUTEh UK BOCCTAHOBUTENb,
TO COBMAJAET JH 715 Hee KO (UIIMEHT B MOJIEKYJIIPHOM YPaBHEHUHU PEAKIIHH C
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIM? Pa3zbepuTe 3TH ciiydan Ha pUMepax B3auMOJCHCTBUS:

MeJU ¢ pa30aBICHHOW a30THOU KUCIOTOM, COMSTHOM KUCIOTHI C TUXPOMATOM KaJvs.

OOBsCHUTE TPUUUHY PE3KOTO Pa3IUUHsI OKUCITUTENFHO-BOCCTAHOBUTEIBHBIX CBOMCTB ABYX
MetauioB 1 rpynnst [IC, Haxoasdmmxcs B 5-M nepuoe.

[Tokaxkute BIUsIHUE Cpelibl HA MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM Ha
MpUMepe U3MEHEHHS OKUCIUTENIbHON eMKOCTH MIepMaHTraHaT - MOHa.

Kakumu kucinoraMu MOXHO MOJIB30BATHCS IS CO3[JaHUs CPEABIIIPU TPOBEICHUU Red-Ox
peakmuii? [loueMy ¢ 3TOM 1ENbIO MPUMEHSIOT 0OBIYHO Pa30aBIEHHYIO CEPHYIO KUCTOTY?
CriocoOCTBYeT M KHCTIas Cpejia; a) OKUCICHUIO KaTHOHOB 10 OKCOAHUOHOB; 0) OKHC-

JUTEIIBHOMY AEMCTBUIO OKCOAHUOHOB?

Kakwne okuciuTeIbHO-BOCCTAHOBUTEIBHEIC CHCTEMBI HAa3hIBAIOT TeTepo- U roMoreHHeIMH? UTo
SABIIACTCA HpH‘-IHHOfI BO3HHUKHOBCHUS CKAaYKa IMOTCHIKMAJIa B CUCTEMAax IICPBOTO THa’? VYnaercs

JIK SKCIICPUMCHTAJIBHO ONIPEACTIUTE €ro a0COJIIOTHOE 3HA4YCHHUEC, OTHOCUTCIIBHOC 3HaueHune?



Inexkmpoaus. Koppo3us memannos.
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13.

14.

15.

16.

17.

. VI3 kakux poIeccoB ciraraeTcsi o0IIasi peakius IeKTPOXUMHUECKOTO Pa3lioKeHUs BemecTBa?
. Uem oTiIMYAETCS AIEKTPOIU3 BOJAHBIX PACTBOPOB 3JIEKTPOJIUTOB OT ANEKTPOIU3A X
pacmiaBoB? Kakne HOHBI 1 MOJIEKYJIbI, HAXOSAIINECS B BOAHBIX PACTBOPAX COJIEH MOTYT BOC-
CTaHABJIMBATHCS HA KATOJE U OKUCIIATHCS Ha aHoAe? HanummTe ypaBHEHUsI COOTBETCTBYIOIINX
peakuuil.

[Ipu KakuX yClIOBUSIX M U3 KAKUX COJIEH, BO3MOXKHO, IOJIYYUTh C TOMOILBIO AJIEKTPOJIN3a
OJIHOBPEMEHHO IIEJI0Yb U KUCTIOTY?

Haiite dopmynupoBky 3akoHoB Dapasies U X MaTeMaTU4YeCcKHe BhIpaykeHusl. UTo Ha3bIBAIOT
yuciom Papanes F? UeMy paBHa 3Ta BEIMUMHA B KYJIOHAX U amIiep-yacax?

[Tpu snextponuze pactBopoB AgNO3, CuSOs, BiCls, Haxongumxcs B mociea0BaTeIbHO
COCIMHEHHBIX AJIEKTPOJIN3EPax, BEIACIUIOCH 5,41 cepeOpa. Haiinure Maccy BbIICTUBIITUXCS
MIpU ATOM MEJIU U BUCMYTA.

OuHAaKOBO JIM OTHOIIEHUE K KOPPO3UH TEXHUYECKOTO U XMMHUYECKH YUCTOro MeTauia? Yem
BBI3BIBACTCSI KOPPO3US OOBIYHOM CTAIN?

Kakwue cymecTByroT Crioco0bl 3aIIUTHI METAJUIOB OT KOppo3un? KpaTko U3II0KUTE CYITHOCTh

KaXXJ0ro u3 Hux.

Tema: «KoMniekcHbIe coeTHHEHHSD)
Kakune coennHeHHsI MOKHO OTHECTH K KOMITJIEKCHBIM?
[Tonp3ysich MOMOXKEHUSIMU KOOPIMHALIMOHHOM Teopun BepHepa naiite onpeneneHus
CJIEIYIOIIMM MOHSTHM: a) KOMILJIEKCO0Opa3oBaTelib, 0) IUTaH/Ibl, B) KOOPAMHAITMOHHOE YHCIIO
KOMILIEKCO00pa3oBaTesl, I') BHYTPEHHsS U BHEIIHSS cpepa KoMILIeKca.
Kak onpenensitorcst 3apsii KOMIUIEKCHOTO HOHA M CTETIEHb OKHCIICHHS
KOMITLJIEKCOOOpa3oBaressi?
Kakas cBsI3p MEXy CTPOCHHEM aTOMOB DJIEMEHTOB M UX CITIOCOOHOCTHIO K

KOMHHCKCOO6p830BaHI/IIO? HpI/IBeIlI/ITC MMPUMCPBI TUITUYHBIX KOMHHCKCOO6paSOBaTCHCﬁ.

HpI/IBeI[I/ITe IMPUMCEPBI TUITMYHBIX JIUTAaHIO0B. Kakne JIMTa"Habl HA3bIBAKOTCA MOHOACHTAaTHBIMHU U
KaKue MOJIHICHTaTHBIMU?

Kakoe Binsanue JOJIKHO OKa3bIBaTbhb HAa 3HAUYCHHWEC KOOPAWHALIMOHHOI'O YHUCJIa YBECIIMUCHUEC
paauyca u 3apsijia:; a) KoMIiekcooopaszopatens, 0) muranaoB? Kakium COOTHOIICHHEM IBYX
CHJI, IEHCTBYIONIUX MEXK/IY IICHTPAILHBIM aTOMOM U JIMTAHAAMH U MEXI1Yy CAMUMH JIMTAHAAMH,

OMPEACIIACTCA KOOPAUHAIUOHHOC YUCIo?

[TpuBeauTe mpuMepbl KOMITJIEKCHBIX COCTUHEHUIA:
C KOMIIJICKCHBIM aHHOHOM,

C KOMILJIEKCHBIM KaTHOHOM,

SBIISIOIIUXCSI HEDJIEKTPOIUTAMH.

JlaiiTe M Ha3BaHUE.



8. aiite onpenieneHue u MpUBEIUTE IPUMEPBI OCHOBHBIX THITOB KOMIUIEKCHBIX COSANHEHUH.

9. Vkaxute OCHOBHBIC BU/IbI N30MEPHH KOMIUICKCHBIX coetnHeHuil. [IpuBenute npumeps!.

10. Kak ¢ mo3umuii MeTo/ja BaJICHTHBIX CBSI3€H OOBSICHUTH 00pa30BaHHUE CBSA3ECH MEXKIY
KOMITIIEKcooOpa3oBaTeseM u imragaamu? Kakne opOuTany HeHTpaabHOTo aTOMa MOTYT
OJTHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuU cBsizeii? Yem 310 onpexpensercs?

11. CoctaBbTe KOOpauHanoHHbIe hopmyibl crnenyronux coequaeHuii: 2NHsCl-PtCls, KoCo04
CuC204, KCI-AuCl3, 2Ca(CN)2 -Fe(CN)2, (NH4)4Fe(SO4)..

Ipumepnutit Komnaekm 3a0anuil 011 KOHMPOALHBLIX padom no oucyuniune «Xumusny

Tema: «OCHOBHBbIE IOHATHUS M 3aKOHbI XUMHH. OCHOBHBIE KJIACChHI HEOPraHnIECCKUX coeMHEeHMI»

Bapuant Nel
1. Omnpepenute SKBUBAICHTHI 3JIEMEHTOB B uX okcuaax: Rb.0O, MgO, Cr203, SOs.
2. It HEKOTOpOTO MeTaia coenunsiercs ¢ 8,89r 6poma u ¢ 1,78t cepsl. Haiiiure SKBUBaICHTHBIC MacCh

O6poma u Me, 3Has, 4TO SKBUBaJEHTHas Macca cepbl 16,0r/Moib.
3. Harnmmnre ypaBHEeHHs peaklinii, COOTBETCTBYIOIIMX CIEAYIOLIEH CXEME:

SiO.+C Ca HCI 02 Ca3(P0O4)2
Cas(PO4), 1200% ¢ A T5C™ B 5 E

—

- -0

4, Hanummre rpaduyeckue Gpopmyssl coequHeHmit u aaire nx Hazanus: H202, SNO2, H3P Oy,
H2s203, (CuOH)2CO3, NaH2AsOa.

5. Kakoit 06bem kucnopoja cieayeT 100aBUTh K M Bo3ayxa (21% O3), 4To0bI cofepKaHUe B HeM
KHCJIOpO/1a MOBBICUIOCH 10 25%.

6. Omnpenenurte GopmMyTy OTHOTO U3 KPUCTAILIIOTUAPATOB Cylb(aTa HATPHU, €CIIU €r0 Macca Mpu
TTOJTHOM 00€3BOYKMBAHUH YMEHbIIUIACh Ha 47%.

7. Hanurmte hopmyiisl costeit, COOTBETCTBYIOMIHMX CIIEAYIOMNM ABOHHBIM okcuaam: Ph2Oz i PbzOa.
Hazosure nx.

Bapuant Ne2
1. Omnpenenute 3KkBUBaJICHTHBIC Macchl coenquHennii: Fe203, KH2PO4, Cr(OH)3, H2SiOs.

2. Omnpenenute Maccy cepbl, 00pa3yIoIencs TPH B3aUMOICHCTBUN CEPOBOIOPO1a KOJIUYECTBOM
BeniectBa skBuBaieHTa 0,01Monb ¢ n30biTkOM KoHIeHTpUupoBaHHONH HNO3

3. HanuinuTe ypaBHEHHS peakiiuii, COOTBETCTBYIOIMX CIEMYIOIIEH cxeMe:
Fe2(SO4)3—P X1—P FeClo—» Xo—P Fes0s 4—Xz—P Fez(S04)3

4. CocraBbTe (hopmMyITbl (AMIIUPUUYECKHE TPadUIECKUE) BCEX BO3MOXKHBIX COJIEH 00pa30BaHHBIX
TUAPOKCHIOM MarHusi U XpOMOBOM KHCIIOTOM. JlaiiTe Ha3BaHUS COJISIM.

5. K 50mn cmecu B 2-x okcumax yrieponaa go6asmwmm 100Mi1 kucmopoa v oo, B pesynbrare
peakiuu o0 00beM ra3oB yMmeHbinmwica Ha 10%. Bce 00beMbl ra30B U3MEPSINCH MTPH
OJIMHAKOBBIX ycJIoBUsIX. Omnpeaennure 00beMHBIA COCTaB UCXOIHBIN CMECH.

6. IIpu TepmuueckoM pasiiokeHuH okcuaa Mapranua (1V), B3sroro maccoit 0,435, Belaenuics
KHUCJIOPOA 1 00pa3oBajics Apyroi okcua Maprania maccoit 0,382r. Kakoa hopmyna sToro okcuaa?



7. Uto Ha3bIBAIOT SKBUBAJIEHTOM BemecTBa? [Ipy kakoM yCIOBUM SKBUBAJICHT UIAECHTUYECHCAMOM
JacTHUIIE BelecTna’?

Tema: «Ctpoenue atoma. Ilepuoanyecknii 3aK0H ¥ ePUOANYECKASI CUCTEMA XUMM-
yeckux j1emMeHTOB /.. MeHaeneeBay

Bapuant Nel
1. UYto Ha3bIBAIOT IPUHLIMIIOM HEOINPEAEIEHHOCTH U COOTHOILIEHUEM HEOIIPEAEIIEHHOCTH.
2. Jis ckoapkux AO cymma N+1=8? Ecth 1 Takue opOUTAIH y DIIEMEHTOBIICPHOIUIECKOI

cUCTEMBbI? ATOMBI, KAKUX DJIEMEHTOB HMEIOT HanOOJIbIlIee 3HAaUCHHE CyMMBI n-+1?
5 —n-2
3. Hanwumure snexrponHo-rpaduueckue hopmyqst: Cr, Cl+>, Te™, Th.

4. Hanwummre snexTpoHHbIe GOPMYITHI elie HeOTKPHITHIX d7eMeHToB Nel08, Nel13 u ykaxwure, kakoe
MECTO OHM 3alIMyT B IEPUOANYECKOI cUCTEME.

5. CKOpOCTh ABMIKEHUS JICKTPOHA 10 TIEPBOM O0pOBCKO# opOouTe paBHa 2187 km/c. Ecnu
MOTPEIIHOCTH B OTPEJICIICHUU CKOPOCTH paBHA 1 KM/C, TO Kakoi OyIeT Mpr 3TOM IOTPEITHOCTh B
ornpezaeneHuu KoopauHatel? CpaBHUTE €€ CO 3HAYCHHEM pajnyca OpOUTHI.

6. Ilosacuute [IPUYIHUHY pa3JIniuA B BEJIIMYNHAX HOHHBIX PAAWYCOB IJId H303JICKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg*"); 0,57(AI*)

7. OOBsicHITE 0CO00 HU3KYIO YCTOMUMBOCTH COSAMHEHHH P-31eMeHTOB 6-ieproza B Beicieit C.O.

Bapuant Ne2
1. [IpMeHMMO JI1 TOHATHE TPAEKTOPUM JBUKEHHS K MUKpodacTuiamM? Yem 3To onpesensercs 1 Kakoe
MIOHSITUE €r0 3aMeHsIeT?

2. YKaKXUTe 3HAYCHUE KBAHTOBBIX YUCEIT JIJIS1 BHEITHUX 3JICKTPOHOB B aTOMaX 3JIEMEHTOB C
mopsiIKOBEIM HOMepowm 11, 14, 20, 23, 33.

3. Hamummre anekTpoHHoO-Trpaduyeckue popmyssr: Pd, Zr?, 8?2,

4. Ha ocHoBanuu y4eHus o CTpoeHUH aToMa O0BSICHUTE, TOUEMY IHEPreTHUECKUN S-

MOAYPOBEHBBKIIIOYACT OJJHY OpPOUTANIb, P-TIOYPOBEHB - TPH, 0-1I01ypOBEHb - Ms1Th | f- Mo ypoBeHs -
CeMb. YKaXHUTE MaX 4UCIIO JIEKTPOHOB HA 3THX MOJYPOBHSIX.

5. Uemy paBHa 1eOpoiiieBCKast IJMHA BOJHBI JJICKTPOHA, IBUKYIIETOCS CO CKOPOCTHIO: a) 6 10° m/c; 0)
2187 xkm/c?
6. DHeprus MOHU3AIIMH TP TTOCTIET0BATEIHFHOM OTPHIBE AJIEKTPOHA OT aToMOB M( cocTaBisier:

E1=733, E2=1447 u E3=7718 x/{x/Mo1b. UeM 00BsACHUTD pe3Kkoe Bo3pacTanue Es?
7. Kakyro cTpykTypy H0IKEH UIMETh BOCBMOM neproA? [10BTOpSIET 1M OH MOJHOCTHIO CEIbMOM

nepuoa?

Tema: «Xumnueckasi cBsi3b» Bapuant Nel
1. Uem 00BSICHUTH HEBO3MOXKHOCTH 00pazoBanus 100% MOHHO¥ CBSI3U M UeMy TPUMEPHO paBHA JIOJIS

KOBAJICHTHOCTH B Han0oJee HOHHBIX 6I/IHapHI)IX CO@)II/IHGHI/ISIX?

2. YcTaHOBHUTE MPOCTPAHCTBEHHYIO CTPYKTYPY CIAEAYIOIIUX MOJIEKYJI U HOHOB, OIIPE/ICIINB



OpOUTATH LEHTPANBLHOro aToMa i uX Tun rudpuamsarmm: NFs, NO2, PHs, PO ¥, 4

3. Kak noymKHBI MEHSITBCS 3HAUEHUE MOMEHTOB umoJieii Mmosiekyl B psay: a) CIF-BrF-IF; 6) NH3- PHs-
AsH3?
4, [Tonsipu3yemMocTh Kakoro U3 HOHOB Oosbie: F wm Br, S% unu Tez', Cl umu I'? O6bsicauTE
MIPUYUHY.
5. Tnn. nns NaF=997°C, MgF,=1398°C, AlF3=1040°C, SiF4=-90°C, PF5=-94°C, SFs=-56°C.

OObsicHUTh HaOMOAaeMyt0 3aBUCHMOCTh. OOBsCHUTH pe3koe paznmumuue Tmin. AlF3 m SiF4 cuwmras, uto
IIOJIIPHOCTD CBSA3M paBHOMEpHO ymeHbInaercs oT NaF k SFe.

6. YeM 00BSICHUTH 3HAUUTENBbHO Ooiee BhICOKHUE Tl 1 TK. BOJBI M INIABUKOBON KUCJIOTEI I10
CPaBHEHUIO C TEMH, KOTOPHIC JOJIKHBI COOTBETCTBOBATH UX MOJISPHBIM Maccam?

7. DNEeKTPUUECKU MOMEHT JUIIONS MOJIEeKyiIbl H2S paBen

0,31-10%°Kirm, a H2Se-0,08-0 2 Kirm. Ormpenenute, Kak OTHOCATCS JUIMHBI JUIONEH 00EHX MOJIEKYIL.

Bapuant Ne2
1. [ToueMy npu HaTMYUK OIHOM CBSI3U MEKYy aTOMaMU OHA MOKET ObITh TOJIBKO 0-CBsI3bt0? [Ipu kKakux
YCJIOBHSIX 00pa3yercs - U O-CBSI3U?

2. CkoubKo cBsi3eii y atoma cepbl B Mosiekyiie SO2Cly, y yrinepona B monekyiae COCIz; kak aTo
COIJIACYETCsl C TUIIOM rHOpUAN3auu?

3. Kakas mosekysa moxkeT cymiectBoBath u mouemy? ClIF3, FCls, Bris, IBr3.

4, Kak uzmensiercs MOJIAPU3YIOIICC JEHCTBUE HOHOB S-3JIEMEHTOB BTOpOﬁ T'pyHIibl OT Mg k Bau
mo4YeMy 3TO MPHUBOJUT K IMOBBIIICHUIO TepMI/I‘{CCKOﬁ YCTOI\/'I‘{I/IBOCTI/I ux Kap6OHaTOB B TOH XK€
HOCJ'IeI[OBaTeJ'ILHOCTI/I?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bscHiTE MPUUNHBI K3MEHEHHS ITOM
BEJIMYMHEL

6. Kakoe coemunenue 6osee repmudecku ycroiuno? PhCOsz mmm CaCO3z; PbCls umu PbBrs.
7. Paccuuraiite a3ppextuBHbIN paanyc nona Na B kpucramie NaF, ecinu koHcTaHTapeleTky ero paBHa
2,31-100 », paguyc noHa F pasen 1,33-10%° m.

Tema: «CKOpOCTb XUMHYECCKHX peaKHHﬁ. XuMHYecKoe PaBHOBECHUC. 3HepreTuKa u
HanmpaBJC€HHOCTb XUMHUYECCKHUX NMMPOLECCOB»

Bapuant Nel
1. I[I/IXpOMaT AMMOHHUA IIPpU HArpCBaHUH pa3jIaracTcCs rMopCakuu:
(NHa4)2Cr207(T)=N21(1) + 4H20(T) +Cr203(T) AH® X p =-503 x/Ix

CKOJIBKO PHEPTuM BBIIEIUIIOCH MPHU Pa3oKEeHUH HEKOTOPOH MOPIMM AMXpOMAaTa aMMO- HHs, €ClIM Macca
TBepJIoro ocratka Ha 10r MeHbIIIe MacChl HCXOAHOTO BELIECTBA.

2. Ouranbnust oopazoBanus H2O2(T) U3 nmpocThix BemiecTB paBHa - 136,1 k/[x/Momnb, SHTaIBIHS
JMCCOLMAIIMK ra3000pa3HbIX BOIOPO/Ia U KUCIOPO/ia COOTBETCTBEHHO paBHbI 432, 490 kJ>k/MOJIb.
Beruucnure snepruto ceszu O-H B nepokcnie Bogopoaa, NpuHsB dHepruto cBa3u O-O paBHOI -
138,07 x/I»x/MoIb.

3. Omnpenenure AH208 1 AU cuctemsbr: 4NH3(T) + 302(1) = 2N2(T) +6H20(K)

4, [Tpu remneparype 100°C ckopocTh OTHOM peakiuy B 2 paza 00JIbIlie CKOPOCTH BTOPOH.



TemnepatrypHblii K03hGUIIMEHT CKOPOCTH TIEPBOI PEaKIy paBeH - 2, BTopoiu - 4. [Ipu kakoii
TEMIIEpPaType CKOPOCTH 00EHX PEaKIil BRIPABHUBAIOTCS?

5.

Kak uzmeHuTcs naBjieHue B cucteme nepBoHadainbHo conepxaiieid HBr u Oz, eciiu K MOMEHTY
HacrymieHus pasHoBecusi: 4HBr(r) + Oz(r) = 2H20(r) + 2Br2(r)  mpopearupoaino 10% ucxogHoro
KOJIMYECTBA KUCIIOPO/Ia, a paBHOBecHbIe KoHIeHTpanuu [HBr]=0,6 mons/i; [02]=0,36 Mosb/n?

6. Bo ckonpko pa3 cienyer yBelInuuTh KOHLIEHTPALKIO BeulecTBa B2 B cucreme:

2A( 1) + Ba(T) = 2A2B(T)

YroObl IpU yMEHBIICHUN KOHLIEHTpaLUH BemiecTBa Az B 4 pa3a CKOPOCTb IPSMON peak- [uu He U3MEHMIIACh?

a)

7. Jliia HexoTopoit peakuuu AG°>0. Kakue u3npuBeieHHbIX YTBEPKIECHUN IPaBUIIbHBIL:

K >1; 0) k<l; B) B paBHOBECHOI cMecH Ipe00IaJal0T MPOTYKTHl PEaKIiy; I') B

paBHOBeCHOﬁ CMCCHU npeo6naz[a10T HCXOOHBIC BeI_I_[eCTBa?

1.

Bapuant Ne2
[Ipu BoccTanoBnennu 80r okcuaa xene3a(3) amoMuareM Beieautces 426,3 kJx temna. [pu
cropanuu 5,4 T METAJUTMYECKOTO allfoMuHuA BoiaenuTcs 167,3 k[ teruta. Ha ocHoBaHumM 3THX
JAHHBIX, UCTIOJIB3YS 3aKOH ['ecca, BRIUMCIHTE dHEpreTHIecKuid 3P GekT npu oOpazoBaHuu 1 MOJIb
okcupa xxenesa(3).

AH®6p MgO(x) 1 CO2(T) coorBercTBeHHO paBHa- 601,8 u -393,5 k/[x/mMomnb. Ternora paznoxeHus
MgCos na MgO u CO2 IH=100,7 xI>x/Mob. Vcrionb3ys 3TH JaHHBIC, HAMINUTE TEIUIOTY
obpazoBanust MgCO3 u3 371eMEHTOB.

Beruncanute TemnepaTypHbIid KO3(GGHUINEHT CKOPOCTH PEaKLUH, €CIIH KOHCTaHTa CKOPOCTH €€ TIPH
-7 -2
100°C cocrasnger 610, a mpu 150°C -7,2-10™.

Jist Toro yToOB! yBenn4uuTh B 216 11 256 pa3 ckopocts peakuuu cuate3a NHs, Bo ckoibko pa3 Hazo
HOBBICUTH B IIEPBOM Clly4ae KOHIeHTparuio Hz, a Bo BTropom naBnenne? Kak M3MEHUTCS cKOpPOCTH
peakuuu npy yBeandeHuu nasiaeHus 810 pas?

6.  Cucrema C(rpadur) +COx(r) = 2CO(r) AH® =172,5 kJTx

Haxomautcst B paBHOBecuH. YKa3aTh: a) Kak u3MeHUTCs cojepkanue CO B cucTeMe IMpH MOBBIIIEHUU t U IpU

Heu3MeHHOM fAasiieHnn? C yBeanueHUeM JaBJIeHUs NPU HEM3MEHHOH TemnepaTtype? 6) M3MeHuTcs au k p npu

MOBBIIIEHUH 0011IeT0 naBieHus u HeusMmeHHoil t? [Ipu yBenuuenuu t? [Ipu BBeieHHH B cucTeMy KaTanu3aropa’?
OtBeT 000CHOBATE.

7. Xumunyeckoe paBHoBecue peakuuu A(T) + B(r) = C(r) +1(1)

Y CTaHOBUTH MPU CAEAYIOUNX KOHIEHTpanusx: (A) = 6monb/1, (B) = 2mons/n, (C) = 4monw/m, ([1) = 3mons/m.
B paBHOBecHy0 cucteMy no6aBuin 4 Moib/1 BemecTBa B. Bbl- unCIuTh HOBBIE paBHOBECHBIE KOHIIEHTPALIUN
BEIIECTB.

Tema: «PacTBopsl. Teopust 1ekTpoanTHYecKol Aucconuanun» Bapuant Nel
PactBop conepxurt 0,1monb CaClou 0,1mompe AICI3 B 211 pactBopa. KakoBa MomnsipHast
koHmeHTpanus nona Cl” B pactBope?

pH 1:10" H pacrBopa c1a60ro 0fHOKHCIOTHOrOOCHOBAHHS paBeH 9. BEIUHCIINTE KOHCTAHTY
Jucconuany OCHOBaHUS.

3. YkazaTh, HE MPOU3BO/IA BHIYMCICHHI, B KAKOM U3 PaCTBOPOB JIBYX COJIEH paBHOW KOH-



neHTpanuu pH Gosbie uin MeHbIne. OTBET 000CHYHTE HCXO/I U3 3aKOHOMEPHOCTH M3MCHECHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTpotuTOB: KoSe u KoTe; NasPO4u NaoHPO4.

4. Haiinure cTenens ruaponnsa cosieil u 3HaueHune pH 71 uX pacTBOpOB KOHIICHTpAIIUN

0.1momns/11: NH4Br, KCIO, HCOONa.
5. [TIPAgCr207, ipu 25°C pasro 2-107 . Beimagaer 1 ocagox Ag2CroO7 mpu cMeIIHBaHHH
paBHbIx 00beMoB 0,05H pactBopoB AGNO3 u K2Cr207? Crenenp aucconmanuy 5THX 3JEKTPOJIMTOB paBHA

90%.

6. Boruncnuts a u (H+) B 0,3M pacTBOpe yKCyCHON KHCIIOTHI (K=1,8-10'5). Kaxkune 3naueHus
MPUMYT 3THU BEIMYHUHBI 11ociie nobaBienus K 11 pactBopa kuciotsl 0,2mons CH3COONa?
Koaddunuent akruBnoctu nonos f{CH3COO) =0,7.

7. Cpasuutb pactBopumocts PhCl2 u Pblz, Be(OH)2 u Ca(OH),. OTtBet o0ocHYyi#iTe HCXO0Is U3
MOJISIPU3ALIMOHHBIX TPE/ICTABICHHIA.

Bapuant Ne2
1. PactBop comepxur 0,1moib - s5xBuBageHTOB (NH4)3PO4 B 200Mi1 pacTBopa. KakoBa MossipHas

KoHIeHTpanus nonos NH4" B pactBope?

2. Beruucnure pH 0,001H pacTBOpa cepHOM KUCIOTHI.

3. VYKka3arb, He IPOU3BOAS BBIUHUCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
ueHTpauuu pH 6ompiie uinu Menbie. OTBET 000CHYITE NUCXO/S U3 3aKOHOMEPHOCTH U3MEHEHMUSI
KHCJIOTHO-OCHOBHBIX CBOMCTB 3ekTpoauToB: NaHCO3 u Na2ClOs; NaClosu NaClO.

4. Kakne BeTn4uHbI ABIISIOTCS KOJIMYECTBEHHON XApAaKTEPUCTUKON ITPOLIeCcca AIEKTPOIIN- THIECKOU
nuccouuanuu? Jlaite ux onpenenenue. Kakyro U3 HUX U MOYeMy Ha3bIBAIOT MOCTOSHHOMN
BEJIMYMHOMN?

5. Haiinure crenens ruaponu3a NalOz u NalO B pactBopax konuentparuu 0,1moins/n. U3

MTOJIYYE€HHBIX JAHHBIX C/I€IaiiTe BBIBOJ] O CPAaBHUTEIBHON CHJIE KMCIIOT, 00pa30BaBIIUX 3TU COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"",

6. Bremmanaer mu BaSO4 npu no6aBnennu pactBopa cepHoi KuciaoTel oobemom 100mi npu
koH1eHTpauuu 0,2Monb/11. Kk pactBopy BaClz Toro sxe o0bemMa, ecian MoJisipHas KOHIIEHTPALUs
HKBHBAJIEHTA 3TOT0 pacTBopa paBHa 0,2Mo1b/11.7 Bynet nmu 100aBiIeHHOE KOTUYECTBO CEPHON KUCIOTHI
HKBUBAJICHTHBIM M H30BITOYHBIM?

7. Ckoubko Mosib NH4Cl cnenyet no6asuth k 11 0,1M pactBopa NHsOH(K=1,8- 10‘5) JUISL TOTO, YTOOBI
kouteHrpanus noroB OH™ crana uncnenno pasua Kn? Ycnosuo mpumem f(NH4")=1.

Tema: «OKHCIANTENBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU U JJIEKTPOXHUMHYECKHEe MPOLecchD)
Bapuant Nel
1. 3aKOHUUTH COCTABJIEHUE YPaBHEHUS peakuu 1 o1o0paTh K03 PpUIIHEeHTH TPOCTEHIINM
ciocoooM: SO2+H3ASO4+H,0—H3ASOs+...

2. Hanuimre ypaBHEHMs peakIyii ¥ 0100paTh KO3 GHUIIHEHTHI 3JIEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH2)2S208+H20—HMnO4+...; H202+CaOCl—

3. CoCTaBHTb B MOJICKYISIPHOH opme ypasHenue peaxkimn: [Fe(CN)s]® +H202—[Fe(CN)6]*+0;

4. Uemy paBHA MOJIIpHAs Macca SKBUBAJICHTA TIEpMaHraHaTa Kallus KaK OKHCIUTEIS, €CIIA ATO
BEIIIECTBO B MPOIIECCE PEaKIMKU BOCCTAHABIUBACTCS: a) 10 cyabdara mapranua (1) 6) 10 auokcuaa



Maprasiia B) 10 manranara kaimst KoMnO4?

5. Byner nmu pabotarh raabBaHUYECKHUI SJIEMEHT, COCTOSIIEH U3 BOJOPOIHBIX JICKTPOIOB,
norpyxennbix B 1 1 0,11 pacrBopsr KOH mpu 25°C, eciu Kaxyias CTelneHb AUCCOLUALUHA PACTBOPOB
KOH cootBerctBenno paBubl 77 u 91%7?

6. TanpBaHWYECKMIT DIIEMEHT

(-)2Cr/2Cr*+ | H2SO4 | (Pb) 3H2/6H" (+)
0o0pa3oBaBIICHCS MpPHU KOPPO3WH XpOMa, OIMASTHHOTO CO CBHHIIOM, JaeT TOK cuioi 6A. Kakas macca Xpoma
OKHCJIIMTCA U CKOJIBKO JIMTPOB BOAOPOJa BBIACIIUTCA 3a 55¢ pa60TLI 3TOro dJIEMeHTa?
Bapuant Ne2
1. 3aKOHYHTH COCTABIICHHE YPABHEHHUS PEAKIIUH U M10100paTh K03 PUIHMEHTHI MPOCTEUITIM

criocooom: HoSO4+KI+KCIO3—KCl+...

2. Hanumure ypaBHEHUS peakluii U 1oa00paTh K03 GUIHMEHTHI 3JI€KTPOHHO-HOHHBIM METOIOM:
H2S04+H2S+KMnO4—S+...; HNOs+FeS,—

3. CoctaButh B MoJiekynsapHoit popme ypaBHeHHE peakiuu: NoHa+1,— N+

4, Kakyro Maccy amroMuHust MOXHO OKUCIUTD ¢ momotsio 0,11 0,251 K2Cr207 no peakuuu
Al+KCr207+H2S04— Al2(SO4)3+Cr2(SO4)3+K2SO4+H-0.

5. BJ1C ranbBannueckoit menu (-)Ag/AgNOz 0,0051 /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenennure KOHIEHTPAIIUIO JIEKTPOJIUTA MPU TOIOKUTEIHHOM
AJIEKTPOJIC, €CIIU KO(DPHUITMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AGNO3 mpu oTpuIiaTeibHOM
Y TIOJIOKUTEIHHOM 3JieKkTpoae paBubl 0,945 u 0,750.

6. [Ipu paboTe ralbBAHUYECKOTO AIEMEHTA

(-) 4A1/4A1 | H20, O2| (Cr) 120H/6H20, 302 (+)
00pa30BaBIIETOCS TIPU KOPPO3UH AIFOMUHUS, KOTOPBIA HaXOAUTCS B KOHTAaKTe ¢ XpoMoM, 3a 1Mun 20c ero
paboTHl HA XPOMOBOM KaTojie BocctanoBmiiock 0,034 kucmopoa.
Omnpenenure, HACKOJbKO YMEHBUIMJIACh IPHU STOM Macca aJlOMMHHMEBOIO AJIEKTPOJAa M YEMYy paBHA CHJIa TOKa,
MPOTEKIIIETO IO BHEITHEH IETH rajJbBaHMYECKOTO JIEMEHTA.

Tema: « KoMmniiekcHbie coeTUHEHUsD)

Bapuant Nel
1. Hassatb kommiekcubie coenunenus: Ba[Cu(C204)2], [Co(NHz)2(en)(Cl2)]Cl, [PtCI2][AuCla].

2. Hanucats popmysst: a) Terpaiiononnaar(lll) unaus™); 0) xnopun 6pomarerpaaMmu-
HakBaxpoma(lll); B) TppaMMUHXJIOPOJUHUTPOKOOANIBT.

3. MOXHO 1 0cauTh HOHbI Ni*+ u3 pactBopa K2[Ni(CN)4] oowemom 11 u C=0,1 monb/muTp,
conepaxariero 0,2 mors KCN(a=80%), eciu 106aBUTH 10™*mons cyabduma ammonns? [Ipu kakoi MT
KOHILEHTpaluu cylbpuaa aMMOHHS HAYHET BBINAJaTh OCaI0K? (HP(NiS)=2'10'28).

4. Omnpenenute THI THOPUIU3AIMH B CIICAYIOIIMX KOMIUICKCAX, a TaK JKe H300pa3suTe ux
reomerpuueckyro Gopmyiy: [AUCls]™; [PtCls]” .Uemy paBHBI KX MATHUTHBIEMOMEHTBI?

S. J11s ocaxAeHUsI XJIOPUI-MOHOB, COCTABIISIONINX BHEIIHIOW c(hepy KOMIUIEKCHOTO COeTUHEHU S, U3
100mit 0,02m pactBopa coequrenust CrClz-5H20 motpeboBaocs 20mit

0,2m pactBopa AgNOs. Ilo pe3ynbraraMm 3TOTO OMbITa COCTaBbTE KOOPAMHAIMOHHYIO (DOPMYIY coeauHEHUS U
Ha30BHUTE €TO0.



Bapuant Ne2
1. Haspatp komiuiekcubie coequaeHus: Nax[Zn(OH)a], [Ni(H20)s](N03)2,[Co(ENn)3(NO3)3].

2. Harmmmcarp popmyier: a) ammuanenTarmanodeppar(Il) Hatpus; 6) AMTUIPOKCOTETPaA- XJIOPOILIATHHAT
(IV) ammoHnwus1.

3. K 0,2m NiSO4 no6aBum pasblii 06bem 2M NHa, Boraucints [Ni]*+, eciu cuntars 40 B pactsope
oGpasyercst KoMILIeKcHblii noH [Ni(NHz)s]*+.

4- . 4-
4. B kommiekcax [Co(NO2)e]™ u [Ni(CNS)e] ™ nuranast o06agaroT cuiibHbIM mojieM. CocTaBbTe
IHEPreTUIECKyI0 cxeMy o0pa3oBaHust cBsi3eii (MeToa BC) B 3THX KOMIUIEKCAX U YKQKUTE MAarHUTHBIC
CBOMCTBA KOMILICKCOB.

5. Onpenenute koopauHarmonnoe ancio (x): [Fe"Fx] 2;[Fe"'Clx] 2.

Kpumepuu oyenku omeema cmyoenma npu blno1HEeHUU KOHMPObHOU padonvl

Ouenka TpedoBanus K 3HAHUAM

OTIMYHO [IPUBE/ICHBI NOJIHBIE TPaBUJIbHBIC pEIICHUS, OTBEThl T'PAMOTHO
ApryMEHTUPOBAHBI

XOPOIIO NOMYIICHBI He3HAYUTEIbHBIC IIOTPEITHOCTH ITPH OTBETaX Ha BOIIPOCHI,
apryMmeHTanus Obljia He OJIHOM

YIOBJIETBOPUTEN B OTBETAaX Ha HEKOTOPbIE BOMPOCHI JOIMYIIEHBI IPyObIie OIIMOKH, YacTh

BHO BBIBOJIOB HE apI'yMEHTHPOBaHa UM apTyMEHTHPOBAaHA HEMIPABUIIbHO

HEYIOBJICTBOPHT €JIHO (0TBETHI Ha 50 u 6o1ee % BorpocoB omMMO0YHBI, OOTBITMHCTBO

BBIBOJIOB HE apTYMEHTUPOBAHBI HITH apTyMEHTHPOBAHBI HEMPABUIHHO

Hpumepubte eapuanmbsl mecmoeblx 3a0anuil

Tema: «OcHOBHBIC IOHATHSA U 3AKOHBI XUMHUH.
JxBuBajeHT» Bapuant Ne 1
1. ®axTOop PKBUBAJIEHTHOCTH COJIU

1) 1/ocHOBHOCTB

2) 1/4nciio KaTHOHOB * BaJICHTHOCTH KATHOHOB

3) 1/KHUCIOTHOCTH

4) 1/91cno aTOMOB 3JIEMEHTa * BaJICHTHOCTb JIEMEHTA

2. ®axTop HKBUBAJICHTHOCTH OCHOBAHHS

1) 1/ocHOBHOCTB

2) 1/aucio KaTHOHOB * BaJICHTHOCTh KATHOHOB

3) 1/KHCIOTHOCTH

4) 1/4ucno aTOMOB 3JIEMEHTa * BaJIECHTHOCTD 3JIEMEHTa

3. IInotHOCTh Ta3a mo renuio paBHa 11, IIIOTHOCTH Ta3a MO HEOHY
1) 2,2 2)11 3) 20 4) 44

4. Tlpu cropanuu 4*%10° kr yraepoja yuciio mosiekys CO2 paBHO



1) 2*10% 2)2*10%°  3)2*10%  4)2*10%
5- 3KBI/IB8..H€HT HNCXOJHBIX BCIICCTB BpeaKHI/II/I

H2C204 + Ca(0H), = CaC204 + H.O

1) 1/2, 1/2 2)1,1/2 3)1/2,1 H11
6. OOmnem (B 1), 3aHuMaemblii 5,25 r azora npu26°C u naBnenun 98,9 xlla # ##

7. MaccoBbI€ 1011 TaJIOT€Ha B TAJIOTCHU/IC METAJIJIA U KKCIIOPO/Ia B €0 OKCHIE COOTBETCTBEHHO
paBHbl 68,35% u 15,4%. HazBanue ranorena # # #

8. Bbpom maccoii 0,4586 r BeITecHsiet u3 pactBopa Kl iion maccoii 0,7280 1, koTopsIii B3anMo-
nerictByeT ¢ metayiom maccoi 0,5935 r. MossipHast Macca SKBUBaJICHTa MeTajuia B I/MOJIb

9. IluHk pearupyet ¢ U30bITKOM BOIbI B meno4noii cpeie (NaOH) ¢ oopazoBanuem 5,6 i1 rasa
(H.y.). DKBUBaJICHTHOE KOJIMYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2
1. ®akTOp PKBUBAICHTHOCTH KUCIIOTHI

1) 1/KHCIOTHOCTH
2) 1/0CHOBHOCTB
3) 1/uuciio aTOMOB 3JIeMEHTa * BAJIEHTHOCTH 3JICMEHTA
4) 1/umciio KaTHOHOB * BAIEHTHOCTH KATHOHOB
2. dakTop HKBUBAJIIEHTHOCTH OKCH/IA
1) 1/amcno KAaTHOHOB * BaJIGHTHOCTh KaTHOHOB
2) 1/0CHOBHOCTH
3) 1/4mciio aTOMOB 3JIeMeHTa * BaJIEHTHOCTD dJIEMEHTa
4) 1/KUCIOTHOCTH
3. Macca (B rpammax) 0,25 MOJIb OKCHJIA JIUTHS
1)5,752) 6,2 3)7,5 4)9,25
4. 4: KonumuecTBo BemecTBa (MOJib), coaepxaiieecs B 37,6 r aurpara mesu (1)
1)0,32)3,353)0,24) 5
5. OnuH MOJb BOJBI IPU H.Y. 3aHUMaET 00beM
1) 18 mn 2) 118 3)22,414)22.4 mn
[TnotHOCTH ra3a no Bo3ayxy paBHa 1,17, MmonekynsipHas maccarasa
Macca (B rpammax) HaTpus B 35,1 T xstopuma HaTpusi paBHa
Ha neiitpanuzanuio 3 r H3AsO4 m3pacxonoBanock 2,366 r KOH. OCHOBHOCTB KHCTOTHI
N3 48,15 r okcuta MeTayuia MOXHO TIOJyduTh 88,65 T ero HUTpaTa. MossipHas Macca
HKBHBAJICHTA JIBYXBAJICHTHOTO METaJlia B T/MOJb

© ®© N o

Tema: «OCHOBHBIE KJIACCHI HEOPraHUYECKHUX coenHeHniD» BapuanT Nel
1. dopmyna kpuctamioruapara cyib(aTa HaTpHsl, Macca KOTOPOTO IIPH 00E3BOKUBAHUHT
yMeHbIniach Ha 47%

1) NaxSO4 * 2H,0  2) NaSO4 * 7TH20
3) Na2SO4 * sH.0 4) Na;S04 * 6H20

2. KapOonar kanus pearupyeT B pacTBOpe C BEIIeCTBaMHU Habopa

1) CO, SOz, HsPOs  2) CO, KOH, HC1
3) BaClz, HNO3, Rb;SO4 4) KHSO4, NaOH, SO3



3. OIHOBpPEMEHHO HE MOTYT HaXOJAUTCS B PaCTBOPE BEIleCTBAa HAOOPa

1)Na2SO4 u HC1 2) NaOH u H2S04
3) NaC1 u H2SO4 4) NaOH u K2SO4

4, OI[HOBpeMeHHO B PaCTBOPEC MOTI'YT HAXOJUTCA NOHBI

1) Ni?*, K*, S04, I 2) Pb?*, $%, CHsCOO; Ba®
3) NHs*, PO ¥, Ca®*, F 4) AL*, Fe**, COs%, Br

5. YcraHoBHTH COOTBETCTBHE MCXKAY BCUICCTBOM HCBOMCTBaAMHU

1: a3oTHas kuciIOTa A: B3aUMOJICHCTBUE C COJSIMH MeIu ¢ 00pa3oBaHMEM OCaAKa 2: TUAPOKCHT
Hatpus b: B3aumopelictBue ¢ comsiMu Oapusi ¢ oOpa3oBaHuEM ocajka 3: coiyisiHas KucinoTa B:
B3alMO/ICICTBHE C CEPOI IpU HAarpeBaHUU

4: cynbdat antoOMUHUS I': B3aumoJieiicTBHE C IMHKOM ¢ 00pa30BaHMEMBOJIOPOAA

6. KommuecTBo BO3MOKHBIX cosieii oOpa3oBanHbix H3S0s u AI(OH)
1)4 2)1 3) 2 4) 3 5)5

Bapuant Ne 2
1. T'mapua ogHOBaJIGHTHOTO MeTasuta coaepkut 12,5% Bogopoaa o macce.
1) cepebpo  2) Harpwmii 3) nmuTHid 4)30710TO
2. Jluokcuj yriiepojia MOXKET pearupoBarh ¢ BelecTBaMu Habopa
1) CaO, (NH4)2C03 pactBop, HNO3 2) Na,C03 pacteop, Mg, C (kokc)
3) KOH, H2S04, pacteop BaCl; 4) CuS04, NH3, NaOH
3. OJIHOBpPEMEHHO HE MOTYT HaXOJIUTCS B paCTBOpE BeIIecTBa Habopa
1) BaClo u NaNO3  2) BaCl, u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 1 H2SO4
4. Kucnyro cojb MOKHO MOJYYHTh B BOJHOW Cpejie TIPU B3aUMOICHCTBUU

1) LiOH u HBr 2)CsOH u P20s
3) Mg(0H)2 u HCOOH 4) AlOH)3 1 N2O3
5. OJIHOBpPEMEHHO B pacTBOpPE MOT'YT HAXOAUTCS HOHBI

1) Ba®*, Na*, F, CO*
2) Ag*, Ca**, Br, NOz
3) Zn®* ,NHs* , OH I

2+ + - 2-
4) cu®*, AP, CI', SO 4
6. YcTaHOBUTH COOTBETCTBHE MEK]IY BEIIECTBOM M CITOCOOOM €T0 pacIio3HaAHUS:

1) 1: yraekucnblii Ta3  A: BO3rOpaHHe TICIOIICH JTyIHHBI

2) aMmmuak b: Bozropanue ¢ xapakTepHbIM 3BYKOM
3) xuciopon B: momyTHEeHNE U3BECTKOBON BOABI
4) Bogopon I': u3MeHeHne OKpacky BIaKHOW MHIUKATOPHOHOYMaXKH

7. YCcTaHOBHTBL COOTBETCTBHE MCXKIY BCIICCTBOM HCBOMCTBAMHU:

1) a3orHas kucioTa A B3aIMOJICHCTBHE C COJIIMU MeJIU ¢ 00pa30BaHUEMOCAIKa
2) rtuapokcua HaTpus b B3aMMOAENCTBHE € COIAME OapHsi ¢ 00pa3oBaHUEM OCaIKa
3) cossHas KUCIOTa B: B3auMozeiicTBUE C CEPOU ITPU HATPEBAaHUU

4) cynbdat anroMuHus [ B3aUMOICHCTBUE C IIMHKOM ¢ 00pa30BaHKEM BOIOPOIa



8. B pesynbrare crneayomux NpeBpaieHu:

Si02+C cHcl 02 Ca3(P0O4)2
a



Ca3(PO4).
obpazyercs

— — X1— - Xg XXy X5

KOHEUYHBIN IPOAYKT X5

1) Ca(HPOy); 2) CaHPO4 3) CaHPO.*2H,0 4) CaP207

Tema: «Ctpoenue atoma. [lepuoanuecknii 3aK0H U NePUOUIECKAsI CHCTEMA
xuMudecknx 3jieMenToB J[.. MenaeneeBa»

Bapuanr Ne 1

1. WM30371eKTpOHHBIE aTOMBI U HOHBI

1) Fe**, Co®* 2)Co, Ni** 3) Fe®*, Fe**  4) Co**, Mn

2. DnekTpoHHas eMKOCTh f-momypoBHs

1)14 2)6 3)18 4) 10

3. DHeprus CpojCTBa K AIEKTPOHY B IEPUOJIE

1) He u3MeHseTCST  2) YMEHbIAeTCs

3) yBeIMIHUBACTCS 4) 0CTar0TCsI OCTOSIHHO

4. PaspenieHHbII HAOOP KBAHTOBBIX YUCEI AIEKTPOHA

H)n=3,1=00m=12)n=2,1=1,m=0

3yn=3,1=2,m=-1 AHn=3,1=2,m=3

5. Haumenbumii pagnyc uMeeT HOH
1) Cs 2) Ba®* 3) Te?4) I

6. Mogens aToma, co3nannas J.PesephoparomMaassiBaeTes

7. Ywucno ypoBHeH y aroma onpesensiercs KBaHTOBBIM YHCIIOM

8. DHeprus oTphIBa MJICKTPOHA OT aTOMa HA3bIBACTCSI dYHEPTHEH

9. YCTaHOBUTH COOTBETCTBUE MEKIY SJEKTPOHHBIMH KOHPHUTYpAIMSIMA ¥ XUMUYECKUMH Jac-

TULIAMHU
1: 15%25%2p°3s%3p* A:Na'
2: 15%25°2p°3s%3p° B:N
3: 15%25%2p° B: %
4: 1s°25°2p® I: Al

10. PacnionoxuTh B HpaBHHBHOﬁ MOCJICA0BATCIILHOCTHU 3aII0OJIHCHUSA SHCPTCTUUCCKUX HO,[[ypOBHCI\/'I
B aroMax

A:5s B:4d B:3d I:5p H:6s E:4p

Bapuaunrt Ne 2
1. WM30371eKTpOHHBIE aTOMBI U HOHBI

1) Fe**, Co** 2)Co, Ni** 3) Fe**, Fe**  4) Co*, Mn

2. Habop kBanToBbIX uricea N = 3, | =1, s = +1/2 umeer



1)Si 2)Al 3)Cl 4)S 5P
3. OnrHaKoBOE KOJUYECTBO 3JIEKTPOHOB Y HOHOB
1) Ba?*, Mg?*, Cd** 2) Ba’+, I, Te®  3)Hg®, I, Sn  4) I, Cd**, sn*
4. DIeKTpOoHHas eMKOCTb (J -[TOYPOBHS
1) 6 2)14 3)10 4)18
5. DHeprus MOHU3aLUU BIPYIIIIE

1) He U3MeHsACTCA  2) YBEIHMYHBAETCS

3) yMeHbIIIaeTCst 4) oCTarTCs MOCTOSIHHOM
6. AtomHble opOHuTanu Aar0T cymmy N+ 1 =9

1) 6f, 7d, 8p 2)5f, 7p, 8s  3) 4f, 5d, 6p  4) 4d, 5p, 6s
7. Yucio HCCITAPpCHHBIX 3JICKTPOHOB B aTOMC XpOMa B HCB036Y)K,HCHHOM COCTOsSITHUH

8. Dueprus nonmzanuu atoma Ca (3B): 11=6,113; 12=11,871; I3= 51, 21. TpeTbs sHEPTUs HO-
HU3aLUHU PE3KO BO3PACTACT U3-3a OTPHIBA JNIEKTPOHA

9. UYwucio opOuTaneii y aroma onpeiesieTcs KBAaHTOBBIM YHCIIOM

10. YcTaHOBUTH COOTBETCTBHUE MCKAY SJICKTPOHHBIMU KOH(bI/IpraIII/IHMI/I U XUMHUYCCKHUMHU Hac-

TUIIaMHA
1) 15%25%2p°®3s?3p°4s°3d° A F
2) 15%25%2p®3s%3p°4s'3d” B:C
3) 1s%2s%2p° B: Fe™
4) 1s°2s°2p* I:Cr

Tema: «Xumuueckas cBsizb» Bapuant Ne 1
1. B pany Bomoponnbix coenuunennii anementos VI A rpynmsr: H2O - HA - HoSenonsiprocts

cBs3u O - H
1) yBenmuuuBaercs
2) He u3MeHsieTcs

YMCHBIIACTCA

w
N N’ N’ N

4) cuHaganma YMCHBIIACTCA, ITIOTOM YBCIIMYUBACTCA

2, Tonbpko KOBaJIeHTHAs CBSI3b HMEET MECTO B COSIMHEHUU C(I)OpMy.]'IOI\/'I

1) Ba(OH), 2) NH:NOs 3)H,SOs  4) LioCOs

3. AToM yrieposia B BO30YKIEHHOM COCTOSHHH 00pa3yeT

1) deThIpe KOBAJICHTHBIE CBSI3H, 33 CUET YEThIPEX HECIAPEHHBIX JICKTPOHOB

2) TpH CBs3H, 32 CYET JBYX HECMIAPEHHBIX 3JICKTPOHOB U HEIOICICHHOW 3JICKTPOHHOM
napbl

3) HU OJTHOM, aTOM yTJIepO/ia B HEBO30YKICHHOM COCTOSIHUN XUMHUECKUX CBSI3CH HE
oOpa3yer



4) nBe cBsI3H, 32 CYET JIBYX HECITAPCHHBIX AICKTPOHOB

4. BemecTB0, KOTOPOE He MOTYT 0OPA30BHIBATH BOJIOPOIHYIO CBA3b

1) H20 2) HF 3)HN3 4) HI
5. sp® ruGpHAM3AIHS PEATH3YEeTCS IONTHOCTBIO

1) SO, 2) CHq 3) SOs 4) C10

6. Y CcTaHOBUTE COOTBETCTBUE MCKOY (1)I/I3I/I‘I€CKI/IMI/I CBOMCTBAMU U TUIIAMHU KPUCTAITINIMYCCKUX
peIIeTOK

1: KOBKOCTb

2. HU3Kasg TemIeparypa KUIEeHHs 3. BbICOKas
TBEPIIOCTh

4: snekTpudeckas IpOBOJAUMOCTh pacTBopa A: aTOMHas
b: merannuyeckas B: nonnas

I': MmonekynsapHas

Bapuant Ne 2

1. HaGop xBanToBbIX urcen N =3, | = 1, s =+1/2 umeer
1) Si 2) Al 3)CIl 4)S 5P

2. OnMHAKOBOE KOJUYECTBO 3JIEKTPOHOB YHOHOB
1) Ba2+1 Mgz+1 Cd2+
2) Ba®*, I', Te”
3) Hg**, I', Sn**
4) I, cd®*, sn™

3. DIeKTpoHHAast EMKOCTb § —TIOIyPOBHS
1) 6 2) 14 3) 10 4) 18

4., DHeprus MOHHU3AIUU BTPYIIE
1) He u3MeHsieTCs
2)
3) ymeHbIIaeTcs
4)

YBCIMYUBACTCA

OCTarOTCS MOCTOSIHHON

5. YCTaHOBUTH COOTBETCTBUE MEXKY ANEKTPOHHBIMU KOHPUTYPALUIMUA U XUMUYECKHUMHU Yac-

TUILIAMHU
1) 15%25°2p°®3s?3p°4s°3d° A F
2) 15°25%2p°35°3p°4s'3d° B: C
3) 1s%2s%2p° B: Fe®
4) 1s%2s%2p? I:Cr
6. Pacmonoxuts B HpaBHHLHOﬁ MOCJICAOBATCIIBHOCTHU 3AIIOJIHCHUS SHCPICTUYCCKUX HOI[YpOBHGfI
B aTOMax

A: 65 b:7s B:6s TI:4f J:.5f E6d K:5d



Tema: «XumMHYeCKas CBA3b»
Bapuant Ne 1
1. B pany Bogoponnbix coenunennii anementoB VI A rpymmst: H2O — HzS- HoSenonsiprocts

cBs3u O — H:

1) yBenmumBaeTcs

2) He U3MEHsIeTCS

3) yMeHbIIaeTCs

4) cHavajga yMEHbIIACTCS, IOTOM YBEJIMIUBACTCSI

2. Tonpko KOBaJICHTHAs CBI3b HMEET MECTO B COCAUMHEHUHU C(i)OpMYJIOI;'I

1) Ba(OH); 2)NHaNOs 3)H;SOs  4) LizCO3

3. AToMm yriepoJa B BO36y>KI[eHHOM COCTOsIHUH o6pa3yeT:

1) YCTBIPC KOBAJICHTHBLIC CBA3H, 3a CUHCT YETHIPCX HECIIAPCHHBIX 3JICKTPOHOB
2) TPHU CBA3HU, 3a CUCT ABYX HCCIIAPCHHBIX 3JICKTPOHOB U HeHO,Z[eJ'IeHHOI‘/‘I BHCKTpOHHOﬁ Iapbl

3) HH OJHO#1, aTOM yTiiepo/ia B HEBO30YKJICHHOM COCTOSIHUM XMMHUYECKUXCBSI3CH HE
oOpa3yer
4) nBe CBsI3H, 32 CUET IBYX HECIIAPCHHBIX JICKTPOHOB

4. BemecTB0, KOTOPOE HE MOTYT 0OGPa30BBIBATH BOIOPOIHYIO CBA3b

1) H20 2) HF 3)HNs3 4) HI
5. sp® rubGpumM3aIHs peaTn3yeTcs IOTHOCTBIO

1) SO, 2)CHs,  3)SOs  4)ClO

6. Y CTaHOBUTH COOTBETCTBUE MCKIY (I)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMH U THUIIaMU KPpUCTAITNINICCKUX
PCHICTOK:

1: KOBKOCTH

2. HM3Kas TeMmIepaTypa KWUIIeHUS 3. BBICOKas
TBEPAOCTh

4: snekTpudeckas IpOBOJAUMOCTh pacTBopa A: aTOMHas
b: meTtannuueckas B: nonnas

I': MmonekynsapHas

Bapuant Ne 2
1. BemecTBO ¢ MOHHOM CBSI3bIO UMEET POPMYITY

1) KBr 2) SOs 3)CHs 4)HC1
2. ATOMHas KpHCTAITHYECKAs pelIeTKa XapaKkTepHa Ui

-

) almrOMMHESA ¥ KapOuIa KpEMHUSI
2) cepsl U Hona
3) oKcHIa KPEMHUS U XJIOPU/IA KaJIKs
4) anmasa u 6opa

3. Sp® THOPHIM3ALNS PEATH3YETCS TOTHOCTBIO



1) SO; 2)SO3 3)CHs 4)ClO°  5)CIOz

4. YCTaHOBUTH COOTBETCTBHE MCKAY BEIICCTBAMHA U BUAAMU XHUMHYECKOH CBSI3H B HUX 1

BOJIb(hpam A KOBaJIeHTHas MOJsIpHAs anmas

anmMas b: koBasieHTHAs1 HENOJIIPHAs AMMHAK
amHuaKk B: merammueckas
IOBapEHHAas COJIb I': nonnas

5. YCTaHOBUTH COOTBETCTBHE MEXY BEIIECTBAMU U TUIIAMH KPUCTAIIMYECKUX PEIIETOK

YTJIEKUCIIBIN Ta3 A: noHHast

KapOOpyH. b: MmonexynsipHas
HUKEIIb B: merammueckas
aleTaTr HaTpus I': aromnas

6. VYcTaHOBUTH COOTBETCTBUE MEXKY THOpUAM3AIINEH NMOTIEKYI0H

1. sp A: OF; B: SFs

2:  sp? B: BFs I: SFa4:
3 spid? E XeFs JI:  BeCl
4:  spd

4:  spd

Tembl: «KJHEPreTHKA U HAMPABJIEHHOCTh XHMHYECKHX MPoieccoB», KCKOPOCTh XUMHYECKHX
peakuuii. XuMH4eCcKOe paBHOBECHE»
Bapuant Ne 1
1. Bo ckonbko pa3s yBenmuuurcs ckopocts peakimu Ho(r) + lo(r) = 2HI(r) nmpu yBenuuenun nasiie-
HUA B 3 paza

1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

2. TIpu remneparype 90°C peakuus npotekaer 1 mun. IIpu Kakoii TeMIepaType peaKIus 3aK0H-
guTes 3a 19 21 MuH, eciii TeMIepaTypHbIi KOdQQHUIMEHT paBeH 3

1) 50°C 2) 40°C  3)60°C  4) 150°C  5) 140°C
3. Xumnueckoe paBHosecue peakiu Zn(t) + 16HI(d = 812(r) +8H2S(d - Q cmecturcs Bripaso
IPH IOHMKEHUH

1) xonuentpanuu HoS;  2) xonuenrpauuu HI; 3) naBnenus; 4) remmeparypsl.

4. Xummnueckoe paBHosecue peakiuu Zr(t) + 2C12(r) = ZrCla(r) + Q cMemaeTcs BOpaBomnpu:

1) TIOBBIIIEHHUH 1ABICHHSA 2) noBbIieHUH KOHIeHTparuu ZrCls

3) IOTIOJIHUTEIILHOM BBeICHUH Zf 4) MOBBIIICHUH TEMITEPATYPBI
5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbIE KOHIIEHTPALMU BEMIECTB
(monb/im) coctaBmm: A - 0,03; B - 0,02; C - 0,004. VicxoHast KOHIIEHTpAIHs BeliecTBa A
(MonB/1T) paBHA

1) 0,036 2) 0,002 3) 0,024 4) 0,026 5) 0,030
6. U3 2 mons CO u 2 mons Cl, 06paszoBanocsk npu Hekotopoii Temneparype 0,45 mons COCla.
Koncranra paBaoBecus peakuuu CO + C1, = COCla(r)

1) 0,19 2)009  3)0,12 4) 0,21



1. Crangapruas Terora obpasosanus MgO (k) u CO2 () coorBeTcTBEHHO paBHa -601,8 u -
393,5 xJIxx/monb. Ternota paznoxenus MgCOsna MgO u CO2 AH = 100,7 xIx/Momb.
Tennora o6pazoBanus MgCOs3

1) -1096 x/Ix/moib; 2) -1006 xIx/Moib; 3) -996 kJI:x/Moib; 4) -876 kJIK/MOJIb.
8' TeHHOTa, KOTOpas NOorjIomacTCs UK BbIACTIACTCA IMIPU PA3JIOKCHUU XUMHUYCCKOI'O0 COCAUHCHU A
KOJIMYCCTBOM 1 MOJIb Ha MPOCTBICBCHICCTBA HA3LIBACTCA

9. Ecim ckopocTh NpsAMOii peaKIuK PaBHA CKOPOCTH OOPATHOMN PEAaKIMH, TO HACTYTIAET XMMHYe-
CKO€

10. 3aBUCHUMOCTh CKOPOCTH p€aKIMH OT TEMIIEPATYPHI OIIPEACTIACTCA IIPAaBUIIOM

Bapuant Ne 2
1. Bo ckonbko pa3s yBenuuurcs ckopocth peakuuu CaO(7) + CO2(r) = CaCOs(1) npu yBenuueHuu

JaBieHus B 3 pasza

1) B9paz 2) B8paz 3)B6pa3 4)B3paza 5)He usMeHsETCS.

2. Bo CKOIIBKO pa3 yBEIMUYUTCS CKOPOCTh PEaKIMH Iy Harpeanuu ot 75°C no 115°C, ecim
TeMIepaTypHbIil KO3 PHUIIHEHT paBeH 2

1) B2pasa 2) B4paza 3) B8pa3 4) nHewusmenurcs 5) B 16 pas.

3. HpI/I IOBBIIICHUHU JABJICHUA XUMHUYCCKOC PABHOBCCHEC CMCIIACTCS BIIPABO

1) 2NO(r) + Ox(r) = 2NO2(r) 2) C(1) + COx(r) = 2CO(r)
3) 2NF(r) + 3Ha(r)= 6HF(r) + Na(r) 4) CHa(r) + 4S(r) = CSa(r) + 2H2S (r)

4. Xumuueckoe paBHoBecHe peakuun 4FeSy(1) + 1102(r) = 8S02(r) + 2Fe203(1) +Q cmecTuTest
BIIPABO TIPH

1) NOBBIIIEHNH JJABJICHUS 2) NMOBBIMICHUU KOHIIeHTparuu SO

3) momonHUTENLHOM BBeaeHHH Fe203 4) TOMONHUTEILHOM BBefieHnn FeS;
5. B romorennoii cucteme Ha(r) + l2(1) = 2HI(;) paBHOBECHBIE KOHLIEHTPALMH BEMECTB (MOJIb/JI)
cocraBuu: HI - 0,02; I2- 0,05; Hz - 0,03. MicxoHas KOHIICHTpAITUS BOIOPO/1a (MOJIB/JT) paBHA

1) 0,04 2) 0,01 3)0,02 4)0,03 5)0,05
6. B romorennoii cucreme 4HC1(r) + O2(r) = 2H20( 1) + 2C12 paBHOBECHBIE KOHIIEHTPAIIUH Be-
mectB (Moie/n) coctaBmmm: HC1 - 0,85; Oz - 0,44; Cl;- 0,3. MicxoaHast KOHIIEHTPAIHS KUCITO-
pona (Moib/i1) paBHA

1) 0,59 2)0,49 3)0,69 4)0,79 5)0,89
7. TIpu cxxurannu rpadura obpasopaics okcu yruepona (V) maccoii 8,86 r. Teruosoit 3dpdexT
peakmuu AH = -79,2 xJ[. Teruora o6pazoBanms CO2

1) -393,3 k/x/monp  2) -358,4 x/Ixx/Momb 3) -335,5 k/x/Mois 4) -326,4 k1x/MoIb
8. Temnora, KOTOpAs OITIOMIACTCS MIIH BBIACISAETCS PH 00PA30BAHNN XUMHYECKOTO COCNHEHNUS
KOJIMYECTBOM BEINECTBA | MOJIb U3 MPOCTHIX BELIECTB IIPH 3aJaHHBIX YCIOBHAIX
Ha3bIBAECTCS




9. CMGH.[GHI/IC XUMHUYCCKOI'0 paBHOBCCHUA ONIPCACIIACTCA IMPUHITUTIOM

Mun

Tema: «PactBopsl. Teopust 1ekTpoanTHYeckoi Aucconuanun» Bapuanr Ne 1
1. Cwmemansl 100 r 20%-Hor0 pactBopa u 50 r 32%-H0T0 pacTBOpa HEKOTOPOTO BEIIECTRA.
KoHuenTpanus 1noiay4eHHoro pacrsopa

1) 24 2)12  3)36 4)48

2. s nmomyuerust 9%-HOro pacTBopa COISHON KUCIOTHI Haxo pactBoputh 67,2 1 HCI B Boze
Maccou

1) 1,107 r 2) 0,505 kr  3) 0,987 kr  4) 1,227 kr

3. Vpasuenuio 3Ag" + PO43' = AgPO £ooTBETCTBYET B3aMMO/ICHCTBHE

1) AgNOs ¢ Naz2PO4  2) Ag20 ¢ H3PO4
3) AgNOs ¢ H3POq4 4) AgCl ¢ NasPO4

4, KucaoTHOCTh pacTBOpPOB coJieii ¢ OI{HHaKOBOﬁ MOJlprHOﬁ KOHHGHTpaHHeﬁ YBCIMYNBACTCS B
paay

HUTpPAT Kausl, CUIMKAT KaJusg OpPOMUJI KaIbIUs, OpOMUI
AITFOMUHHMS XJIOPH] KaJivsi, HTOPUA Kausl XJIOPUJL JIUTHUS,
XJIOPUJ Kanus
5. Xnopun 6apust maccoit 41,6 T pactBopuiu B Boje. B momyuennom pactBope cogepxkurcs 0,35
MOJIb XJIOpH-HOHOB. CTereHb AUCCOLUALINH XJIopHIa Oapus

1) 87,5% 2)175%  3)57,1%  4) 96%

6. Ecimi KOHIIGHTpAIMs pacTBOpa IHapoKcHaa amMormst pasaa 0,1M u K= 1,76*107, 1o ero
CTETEeHb HOHU3AIHH (Olnon) COCTABHT

1) 1,3*10% 2)1,5%10% 3)1,3*10° 4)1,5*10°

7. Ecmu xonnenTpamus noHos Bogopona [H'] u arerar-nonos [CHsCOO] B 0,1M pacTsope yk-
cycHoit kucnoTs! paBHa 0,00132 Monb/11, TO €€ KOHCTaHTa HOHU3ALIUN

1) 1,74*10° 2)1,76*10* 3)1,78*10" 4)1,74*10*
8. Konnenrpauuio HoHOB BojiopoJia B pactBope npu pH = 4,32paBHa
1) 4,78*10% 2) 4,76*10° 3)4,74*10° 4) 4,74*10°

9. AKTHBHas KOHLEHTpauus aHnoHOB adoH- B 0,01 M pactBopa ruapokcuna kanmss KOH, yuntsi-
Bas HOHHYIO CHIIY PacTBOpa paBHa

1) 9*10°° 2) 8*10° 3) 7*10° 4) 6*10°
10. KoncranTa runponusa, crenenb rujponusa u pH 0,1M pactBopa comn HCOONH4 (Kn(kxuc)=
1,8*10™, Kn(och) = 1,76%¥107)

1) 3,16*10°, 0,177 u 6,5 2) 4,76*10™, 0,745 u 8,3
3)2,74*10, 0,587 u 8,54 4) 5,75%10™°, 0,345 u 6,62



Bapuant Ne 2
1. K100 mn 96%-noii ceproii kucnotsl (p = 1,84r/mi) npubasunu 400Mi1 BOBI, TOTYUHIICS

pacTBOp IMIOTHOCTHIO 1,225 r/Mi. MomsipHast KOHIIEHTpAIUs pacTBOpa
1) 3,78 M 2) 2,21 M 3)2,57TM 4) 4,02 M

2. M3 4001 20%-HOT0 pacTBOpa MpH OXJIKICHUH BBIACITHIOCH 50 T paCTBOPEHHOTO BEIIECTRA.
MaccoBast 1oJ1sl BEIIECTBA B OCTABIIEMCSI paCTBOPE

1) 8,6 % 2)63%  3)74% 4)95%

3. Vpasuenuto Fe** + 30H" = Fe(OH)s cooTBeTCTBYET B3aNMOICHCTBIE

1) FeC13 c KOH 2) Fe2(SO4)3 c Ba(OH):2
3) FeSO4 ¢ NaOH 4) Fe(OH)sc HC1

4. llleno4HOCTH paCTBOPOB COJICH C OIMHAKOBOM MOJISIPHOM KOHIIEHTpAIlMEH YBEJIMYUBACTCS B
paay

1) kapGonar Hatpus, noaua HaTpuss  2) CyIb(UT Kaus, CyabQuI HATPUS

3)HUTPUT HATPUA, HUTPAT HATPHUS 4) XJIOpU]L JTUTHUS, XJIOPH]T AMMOHHS
5. KonnuectBo otpunarensbHbix HoHOB B 120r 10% pacTBOpa aMMOHUS, €CIIU CTENIEHb IUCCO-
nuaruu coinu pasHa 90%

1) 0,135 momb 2) 0,15 mons  3) 0,167 moms 4) 1,67 mMomb

6. Ecnm xonuentpauus azotuctoit kucinotel HNO2 paBha 0,12M u K, = 6,9*10'4, TO CTEIEHD €€
HOHU3AIMHU COCTABUT

1) 7,6*10 2)8,6*10% 3)8,6*10° 4)7,6*107

7. Eciu KOHIIEHTpALUs PACTBOPA THAPOKCHIa aMMoHHs pasHa 0,1M u K= 1,76%107, To ero
CTETIeHb NOHU3AIUH (2uon) COCTABUT

1) 1,3*10 2)1,5%10% 3)1,3*10° 4)1,5*10°

8. Konmenrpanus nouoB Bogopoaa [H'] 6%-Horo pacTBopa XJI0pOBOIOPOIHOM KHCTOTHI (p =
1,028 r/mi) cocTaBisiet

1) 1,69 2) 2)1,76 3) 1,78 4)1,65
9. AktuBHOCTH XJopua-uoHoB B 0,1 M pactBope xnopuna varpus NaCl paBra

1) 7,58*10 2)7,62*10° 3)7,68*102  4) 7,54*10%
10, Crenenb runpomusa u pH comm 6pomuna avmonnst NHsBu pH 0,011 pacreopa (Kx = 1,76*10°

9
1) 2,38*10% u 5,62 2) 4,52 %102 u 8,34 3)5,68*102u 6,32  4)3,54*10% 1 4,35
Tema: «OKHCINTEIHLHO-BOCCTAHOBUTEILHBIE P€AKIHHU A IJICKTPOXUMHYECCKHUE PO ECCHD)
Bapuanr Ne 1

1. Peakuus qucnponopluyuOHUPOBAHUS



HNO;2 = HNO3+ NO + H»O

KoMnO4 + H20 = KMnO4 + MnO4 + KOH NH4NO3 = N2O + H20
KCIO3= 02+ KCI

2. PeaKHI/IH BHYTPHUMOJICKYJIAPHOI'O OKUCJICHHUA-BOCCTAHOBJICHHUA

) AgNO3z= Ag + NO2+0O;

) Ag20 = 02+ Ag

) K2SO3 = K3SO4 +K2S

4) NO2 + H,0 = HNO3 + HNO:

1
2
3

3. Omnpenenure cymmy ko3¢ duimentoB B ypasHenue peakiiuu CaOCl + H,0 + NaBr—
1)8 2) 7 3) 9 4) 10

4, YcTaHOBUTH COOTBETCTBHE

1: mpoaykThl anekrposnsa paciiaBa CuCly A:CuuClp
2: mpoayKThI 3ekTposn3a pacteopa Cu(NO3)2 b: Cuu O
3: mpoaykThI 3sekTposin3a pactopa Ca(N03)2 B:H2u O2

I Cau O21: Hou ClI2

5. B mporecce annekrposmnsa pactsopa NaCl, mpu cuite Toka SA 3a 85 MuH Ha aHOJIE BBIJCIISICTCS
IPOJIYKT 00bEMOM 1 (OKPYIUIUTH 10 JECSTHIX )

6. s okucnenus B kucioit cpeze 0,05 1 0,2 M NaNO2 notpebyercs 0,25 1 pactBop KMNnO4
00beMOM 7 (OKPYTJIUTB 0 COTBIX)

7. Ucxons u3 peakimu SOz + HCIO4 + H20 = HCI + HoSO4, tie 1 1 pactBopa comepxkurcs 10 T
HCIO4, nHopmansrnocts HC1O4 paBHa -MOJIb/J (OKPYTJIUTH /10 AECATHIX)

8. 3HaveHHe IEKTPOJHOrO MOTeHIMa a Meau, norpyxertoi B 0,0005 1 pacteop Cu(NO3)2
paBHO B (OKpyrIuTh 10 THICAYHBIX )

9. Ecnu KOHIIEHTpAIHs HOHOB BOJIOPO/Ia B PACTBOPE 4,8*10" Moub/11, TO HOTEHIHA BOJIOPOJI-
HOTO 3JIEKTPO/Ia paBEeH B (okpyriuTh 10 THICSYHBIX )

10. Ecau B 0,51 pactBopa conepxkutcs 0,0699 r FeCla r, To moTeHIna skeae3Horo 3IeKTpoia
paBeH B (OKpyIJIUTh 10 THICSYHBIX )

Bapuant Ne 2
1. Peakums BHyTPUMOJIEKYISIPHOTO OKHCIICHHUS-BOCCTaHOBICHUS

1) KCI103= 02 +KClI

2) NH4sNO3=N20 +H0

3) HNO2=HNO3+ NO +H0

4) KaMnOg4 + H20 = KMnOs + MnOs + KOH
2. Peaxuus IMCIIPONIOPIHOHMPOBAHHS

1) K2SO3=K2S04 + K2S 2) NO2 + H20 = HNO3 +HNO:?

3) AgNOs = Ag + NO, + O; 4) Ag20 = 02+ Ag



3. Omnpexenure cyMMy K03 (GHUIMEHTOB B ypaBHEHHE PEAKIIMU

K2Cr207 + H2SO4 + Na2S03 —

1) 17 2) 18 3) 19 4) 20
4. YcTaHOBUTE COOTBETCTBUE
1: KMnO4 + NaxSO3 +H»S0O4 — A: MnSO4 + K2SO4+ NaxSO4+ HO
2: KMnO4 + Na;SO3+H20 — B: MnO2 + KOH + NaxSO;4
3: KMnO4 + Na2SO3 +KOH — B: KoMnO4+ NaxSO4 +H20

I': MnSO4+ KOH + Na2SO4 + H20

5. B mpomecce anekrponusa pacmiaBa NaCl, mpu cuite Toka 2A 3a 45 MUH. Ha KaTo/ie BbIIEISACT-
Csl POJYKT MacCoi T (OKpYIJIUTH JIO COTHIX)

6. B mpouecce anexrponusa pactBopa NazSOy, mpu cuiie Toka 2A 3a 2 4 Ha aHOJIE BBIIEISIETCS
MIPOJIYKT 00bEMOM 71 (OKPYTJIUTH JO COTHIX)

7. Ecmm nuxpomar-uoH BoccTaHaBiuBaercs 10 xpoma (I1I), To MosipHast KOHIIEHTpAIHsI SKBU-
BajieHTa quxpomara kanus (o =10%; p = 1,07r/mi) paBHa MOJIB/I.

(OKpYTJIUTB JIO COTHIX)

8. Mus B3aumopetictBus ¢ 0,25 monb K2Cr207 Tpedyercst 2 H pactBop HBr o6semom
71 (OKPYTJIUTH 10 COTHIX)

9. Ecnu xoHLEHTpalMs HOHOB BOJIOPOJIA B PACTBOpE 3,8*10" moub/11, TO MOTEHIMAT BOZIOPO-
HOT'O JIEKTPOJIa PABEH B (OKpyriuTh 10 THICSYHBIX )

10. Ecnu moTeHIma BoJOPOHOTO 3IEKTpoia paBeH - 236 MB, TO akTHBHOCTH HOHOB BOJIOPO/IA B
pacTBOpe paBHa MOJIB/JT (3amucaTh B CTAaHAAPTHOM BH/IC)

Tema: «KommiekcHble
coequHeHus»» Bapuant Ne 1
1. TlapamarHUTHBIA HU3KOCTIMHOBBIN BHYTPUOPOUTAIBHBIN

1) [Mn(NO2)e]* 2) [CoBre]®  3)[Fe(CO)J**  4)[VCle]*
2. VCTaHOBUTH COOTBETCTBHME MEKTY Ha3BaHUEM M (POPMYIIOH KOMIUIEKCHOM COM

1: Ko[PtCLs] 2: [PtC13(NH3)3]Br 3: [COF3(H20)s] 4:[Co(NH3)s][CO(NO2)e]

A: terpaxnoporutatinat (11) xamms

b: Opomua TpuammuHTpHHUTpOXIOpoIuiaTiHbI (1V) B:

TPUAKBATPUPTOPOKOOATHT

I': rexcanutpokodanbrar (I11) rekcaammunkobansra (111 JI: quxnoporerpaammunnukens E: rexcanmanodeppat(Il)
KaJust

3. YcTaHOBUTH COOTBETCTBUE MEX Y (POpMYIIOi COeMHEHUS U KOOPAWHAIIMOHHBIM YHCIIOM

1: [FeFx]*? A: 6
2: [Pt(N2Hz)x]** B: 4



3: [Pd(NH3)x]** B:5

r:7
I:3
4. Ecmu pactsop cozepsut 0,05 moms/1 K2[Ag(CN)s] u 0,05 moms KCN, Ky = 1¥10%, To
KOHIICHTPAIIUsI HOHOB cepedpa BMOJIB/JT
5. Ecnm ny1s1 KOMIIEKCHOTO HOHA SHEPTHS pacuierieHus papHa 167,2 k/[»/Moib, TO OH MOTJI0-
IIaeT CBET C JUTMHOM BOJIHBI B HM
6. Ecmu npu aeiictBuu pacTBOpa CEpHOM KUCIOTHI Bech bapuii 3 pactBopa Ba(CN)2.*Cu(CNS)2
ocaXkJaeTcs B BUE Cyibdara 6apusi, To KOOpAUHAIIMOHHAS (hopMysia CoJin
Bapuant Ne 2
1. TlapamarHUTHBIN BEICOKOCITMHOBBIN BHYTPHOPOUTAIEHBIN
1) [VClg]* 2) [Fe(C0)4]** 3) [NiCla]?* 4) [Pd(NHa)e]**
2. Y CTaHOBUTH COOTBETCTBUE MEK/Y Ha3BaHHEM H (HOPMYJIOH KOMIUIEKCHO# comu 1:
Ks[Fe(CN)g] A: rekcarmanodeppar(Ill) kamus
2: [Ni(NH3)4]Cl. b: xnopun terpaammunnaukes(Il)
3: Ko[SiFeg] B: rexcadropocuukar (1V) kanus
4: [Ni(CO)4] I': TerpakapOOHMITHUKEH

I nuxnoporerpaammuaHukens E: rekcaunanogeppat(1l) kamus

3. YCTaHOBUTH COOTBETCTBUE MEXTY (OPMYIION COCTMHEHNS ¥ KOOPANHAIIMOHHBIM YHACIIOM

[Ni(C0)x]° A4

[Co(CN)x]*? B: 6
[Fe(CO)x]° B:5

Ir:7
I:3

4. Ecmu pactsop cogepxurt 0,02 mois/m Cd(NOs)2 1 1 mons NHa, K= 2,75%107, To koHIeH-
Tpanusgd HOHOB KaJIMH B MOJIB/TI

5. Ecmu MAaKCUMYM IOIJIOMCHUA BUAUMOI'O CBCTA JJIs1 KOMIIJICKCA COOTBETCTBYCT AJIMHC BOJIHBI

400 M, TO SHEPrHs pacuierieHus B kJ>x/Mob

6. Ecmm s ocaxaenus xiopa u3 pactBopa Ha 1 Monb PtCls*3NH3 (KUpt = 6) Tpebyercs 1 Moib
HUTpaTa cepedpa, TO KOOpAUHAIMOHHAS (POopMYyIIacoeTMHEHHUS

Kpumepuu OUEHKU omeema cmydenma npu évlnoJIHeHUU mecmaoeblx 3a0anuil

Ounenka TpedoBanus K 3HAHUAM
O1eHKa «OTJIIMYHOY BBICTABIIACTCS CTY/ACHTY, €CIIH OH INTyOOKO U IPOYHO
OTJINYHO OCBOMII MpOrpaMMHBIN MaTepHar, HCYEPIBIBAIOLLIE,
MOCJIeI0BATENbHO, YETKO U JIOTHYECKH CTPOMHO €ro U3jaraer, yMeeT TECHO




YBSI3BIBaTh TEOPHIO C MPAKTUKOW, CBOOOTHO CIIPABIISCTCS C 33/1a49aMHy,
BOIPOCAMU ¥ JPYTMMH BUJAaMH T[PUMEHEHUWsS 3HAHWM, TNpUYEeM He
3aTPYAHSCTCS C OTBETOM MpPU BHIOU3MCHCHUM 3aJaHHii, IPABUIILHO
00OCHOBBIBACT MIPUHATOE PELICHHUE.

XOPOILO

OI_IeHKa «XOpO1IO>» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marepuajg, IpaMOTHO MW II0 CYHCCTBY H3Jara€t €ro, HC OOIIyCKasd
CYILICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IMPABUJIBHO IPHUMCHACT
TCOPCTUYCCKUC IMOJIOKCHUA IMPU PCHICHUN MMPAKTUYCCKUX BOIIPOCOB U 3a14a4,
BJIaJCCT H€O6XO,I[I/IMBIMI/I HaBbIKaMHU U ITPUEMAaMU WX BBIIIOJIHCHUS.

OHeHKa «YyOOBJICTBOPUTEIBHO» BBICTABIIACTCA CTYACHTY, €CJIU OH

YAOBJICTBOPHUTCIILHO MMECT 3HAHHUA TOJIBKO OCHOBHOI'O XapakKTcpa, HO HC YCBOWJ C€ro I[CTaJIeI;'I,

JOMyCKAeT HETOYHOCTH, HEJOCTATOYHO IMpaBUJIbHBIE  (POPMYIUPOBKH,
HapyLICHHs JIOTHYECKOHN IOCIEN0BATEIbHOCTU B U3JI0KEHUU MTPOTrPAMMHOIO
MaTepHalia, NCIBITHIBACT 3aTPYAHEHUS IPU OOOCHOBAHUH OTBETA.

OLIeHKa «HCYHOBJICTBOPUTCIIBHO» BBICTABJIAICTCA CTYACHTY,

HCY/IOBJICTBOPUTEIILHO [KOTOPBIM HE 3HAeT 3HAYMTEIBHOM 4YacTH MPOrPaMMHOIO MaTepHala,

JIONYCKAET CYIIECTBEHHbIE OIIMOKU, MMEET 3aTpyJAHEHUs INpH OTBETEe Ha
BOTIPOCHI 1 000CHOBaHMHU OTBETOB. Kak mpaBmiio, orieHKa
«HEYIOBIETBOPUTEIIBHO»  CTABUTCA  CTyIEHTaM, KOTOpPbIE HE MOTYT
MPOAOIDKUTH 00ydeHrEe O3 TOTIOHUTEIBHBIX 3aHATHIA 110 COOTBETCTBYIOIIEH
NVCLIATIIVHE.

Hepelleub 80RPOCO6 K IK3AMEHY

1.

w N

10.

11.
12.

13.

OcHoBHble nonoxenust AMY. Atom. Monekyna. Xumuueckuit anemeHT. IIpocTsie u cinoxHbie
BeniecTBa. OTHOCUTENIbHAS aTOMHAs Macca, OTHOCUTENIbHASL MOJIEKYJISIpHAs Macca.
Mons.Yucno ABoraapo. MonspHas macca.

OCHOBHBIE CTEXHOMETPUUECKNE 3aKOHBI.

OCHOBHBIE TUITBI XUMHUUECKUX PEaKIH.

Kraccel Heoprannyeckux BELIECTB: OKCH/IbI, KUCIOThI, OCHOBaHUs, cou. X ¢usnueckue u
XMUMHUYECKHE CBOWCTBA, CIIOCOOBI MOTyYESHHUS.

Crpoenue aroma. Mozens Pesepdopaa, ero Henocratku. Teopus bopa. Ksantosas Teopus
CTPOEHHS aTOMa.

KBanroBsie uncina. [Ipunnun [Taymu. [Ipasuno I'ynna. [IpuHiun HauMeHsbIel 3HEPIUH.
[IpaBuna KneykoBckoro.

[Ieprnonnueckuil 3aKOH U NMEPUOIUYECKAs CUCTEMAa XUMHYECKUX dieMeHToB JI.1.Menneneesa.
[Tpuaumn nocrpoenus. ['pynmnsl 1 nepuoipl. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB aTOMOB,
MIPOCTHIX BEIIECTB U COETUHEHHH, 00pa30BaHHBIX XUMUYECKUMU dJIEMEHTAMH, B IIpeienax
[JIABHBIX NOArPYIII ¥ niepuoaoB cucreMsl .M. Menneneesa. IlepnoinuyHOCTs CBOMCTB aTOMOB

Xumuueckas cBsi3b. M300pakeHne xuMudeckoii cBs3u. KoBaneHTHas (MoysipHasi, HETIOJSIpHAas ).
Mexanu3mbl 00pa3oBaHusi KOBaJIeHTHON cBsi3u. CBOMCTBA KOBAJCHTHOM CBs3M. | mOpuan3amus
opOuTaneit. J{umonp, IuHA AUMONS, JUTOILHBIT MOMEHT.

Meron BasieHTHBIX cBsizeil. OcHOBHBIE NoJ0KeHust Mmetoja BC.

Metoa MoJeKyIsIpHBIX opOuTaseii. MarHuTHBIE CBOMCTBA BemiecTB. JInHelHass KoMOMHAITIS
aToMHbIX opOuTtaneit (JIKAO). CesssiBaromue u paspoixistome MO

HNonnas cBsi3b.

Bonopoanas cBa3p. MexmoliekysipHas 1 BHYTPUMOJIEKYJIsipHasi BOAOPOIHbBIE CBS3H.
MeXMOJIEKYIIpHOE B3aMMOJICHCTBHE: 1) JIEKTPOCTATUYECKOE — OPUEHTAITMOHHOE (JTUTIOJIb-
JMIIOJIEHOE), UHAYKIIMOHHOE U JUCIIEPCUOHHOE; 2) TOHOPHO-aKIIeITOpHOE. Y paBHeHHe Ban-
nep-Baanbca. 3HaueHuEe BOJOPOIHBIX CBSI3EH.

Mertanueckas cBsizb. CXOACTBO U pa3IMUME C KOBAJIEHTHOM CBS3b10. HEHACHIIIEHHOCTH 1
HEHAIIPABJIEHHOCTh METAJNINYECKON CBSI3U.
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15.
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20.

21.

22.

23.

24,
25.

26.
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28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.

39.

Xumuyeckasi KuHeTuka. CKOpOCTh XUMHUECKUX peakiuil. Cucrema. 'oMoreHHbie u
rereporeHHsle cuctembl. Paza. CkOpoCTh TOMOT'€HHON M F€TEPOT€HHOM peakLnil.

@akTOphl, BIUSIOIINE HA CKOPOCTh XUMHUYECKUX PEaKLIUi. 3aBUCUMOCTb OT KOHLIEHTPALUU.
OCHOBHOH 3aKOH XMMHUYECKON KMHETHKHU.

Brnusinue Ha CKOPOCTh XMMHUYECKUX peakimii Temneparypsl. [Ipasuno Baut-T'odda.
AKTHUBHBIE MOJIEKYJIbl. DHEPrUsl aKTUBALMU. 3aBUCUMOCTb SJHEPTUU aKTUBALMU OT IIPUPOJIbI
pearupyomux BemecTB. JHEPreTHIeCKHi 0apbep, MePeXoqHOe COCTOSTHUE. Y PaBHCHHE
Appenunyca, Kak 60j1ee TOYHO OMUCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PeaKkIui OT
TEMIIEPATypPBI.

3aBUCHMOCTb CKOPOCTH XMMUYECKUX PEAKIUI OT IPUPOABI PEArNPYIOIIETO BEIIECTBA.
[TonsTre o katanu3e u karanusaropax. Katanurnueckue peakuu. I'oMOreHHbIN U
reTepOreHHbIN KaTanu3. MexaHnusM JeiCTBUS KaTaIn3aTOPOB. AKTUBHBIE LICHTPbI
karanu3atopoB. Karamuruueckue siibl. [Ipomotopsl. U30upaTenbHOCTh KaTaIu3aTOPOB.
Tepmoannamuka. TepMmoanHamuyeckas cucrema. @aza. ['ereporeHHas 1 roMOreHHast
cuctembl. KomnoneHTsl cuctembl. OyHKINUH U TAPAMETPBI COCTOSIHUS. BHYTpEHHSSIOHEPTUs.
[lepBoe Hauano (3aKOH) TEPMOAMHAMUKH. DHTaIbIMA. CTaHJAPTHOE COCTOSHUE BEIIECTBA.
CrannapTHasi SHTAIBINS PEAKIUH.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByasbe-Jlamnaca. OCHOBHOM 3aKOH
TepPMOXHMUH - 3aK0H ['ecca. Kpyrobie mpoiiecchl (IIUKIIbI).

DHTpOIUs Kak (GYHKIUS COCTOSTHUS CUCTEMBI. TepMOIuHAMUYeCKasi BEPOSITHOCTh COCTOSTHUS
cucrembl W. CtanaaptHas sHTponus. Bropoe Hayano (3aK0H) TEpPMOAMHAMUKH.

[Tocrynar I1nanka (TpeTbe HaYaJI0 TEPMOJIMHAMUKN). VI3MEHEHHE SHTPONHMHU BELIECTBA C
YBEIIMYEHUEM TEMIIEPATYPHI.

Oueprust [ n60ca. Ces3annas sHeprusi. HampaBieHHOCT XUMHUECKOTO TIpoLiecca.
OOpatumbie 1 HeoOpaTHUMbIE peakinuu. Xumudeckoe pasHoBecue. [Ipunnum Jle [HlaTense.
CwMmellieHre XMuMHUYECKOTO0 PaBHOBECHS.

PactBoprl. Knaccudukaiuss pacTBOpOB 1O arperaTHOMy COCTOsIHUIO.  HackhlieHHble,
HEHACBIIICHHBIE U MEPECHIIIEHHBIE PACTBOPHI.

Konnentpanus pactsopoB. KoHlieHTprpoBaHHBIE U pa3daBiieHHbIE pacTBOPHI. CIIOCOObI
BBIPaKEHUSI KOHLEHTPAIUU PACTBOPOB.

DAEKTPOIUTHI U HEANEKTPOIUTHL. CHUIIbHBIE, CTa0ble U CPETHEN CHITBI AIEKTPOIHTHI.
OnektponuTrueckas aucconuanusi. OCHOBHBIC MOJIOXKEHUS TEOPUH IIEKTPOJIUTHUECKOM
aucconyanuu. Mexanusm aucconuanuu. KucioTel, OCHOBaHMS U CONM ¢ TOUKH 3peHust TO/1.
Crenens nuccornmanuu. Koncranrta qucconuanuu. 3akoH paz0asienus OcTBalib/a.
DnekTponuTHYecKas auccouranus Boasl. MoHHOE mpou3BeneHue Boabl. Bonopoanslii u
TUAPOKCUIIBHBIN NTOKa3arenu. pH pacTBopoB coneit.

[IpousBenenue pactBopumMoctu. Peakiium HoHHOro oOMeHa.

I'maponus coneit. Tunwl ruaponusa. Peakius cpeapl. CTENEHb U KOHCTaHTA THPOJIU3A.
Wneansubie pactBopbl. KosmuratuBHble cBoKcTBa pacTBOpoB. Ocmoc. OcMOTHYECKOE
nasneHue. 3akoH Payns. CnenctBus u3 3akona Payos.

OxucnurensHo-BoccTaHOBUTENBHBIE peakiun. Teopust OBP. Knaccuduxarms OBP.
Oxkucnurenu u BocctaHOBUTENH. MeTofbpl cocTaBieHus: ypaBHeHuit OBP.

DneKTponu3. IJAEKTPOJIN3 paciiaBoB, BOJHBIX pacTBOPOB. [lonsitue o I'D. CocTtaBnenue I'D.
O/1C anementa. CrannaptHas 9/1C anemeHra.

DnekTpoaHble noTeHuanbl. CTaHAapTHBIE JEKTPOAHBIE TOTEHIIUAIBI. 3aBUCUMOCTh
3JIEKTPOHOTO IMOTEHIMAIAa OT KOHIICHTPAIUi BEMIECTB U TemiepaTypsl ( ypaBHenue HepHera).
DIEKTPOXUMHUYECKUI P/l HAPSKEHU METAIIIOB.

KonuuecTBeHHas xapakTeprucTUKa MPOIECCOB IEKTposn3a (3akoH Dapazes).

HucnepcHsie cucteMbl. [lucnepcHas daza u qucnepcronHas cpena. CycreH3ud U YMYIbCHH.
Konnounneie pactBopsl. Ddpdext Tungans. Koarymsmus. 3HaueHUEKOUIOUTHBIX PACTBOPOB.
Kommnekcueie coenunenus. Koopaunaunonnas teopust Bepuepa. OCHOBHbBIE THIIHI K.C.
Howmenkmnarypa k. ¢. [IpakTnueckoe npuMeHEHHE K. C.



Kpumepuu OUECHKU omeema HA IK3AdMEHe

4-pasbHAs
mKaja
(YpoBeHb
OCBOEHHA)

Tloxa3zareaun

Kpurepun

OtnnuHO
(TTOBBIIIICHHBII
YPOBEHbB)

Xoporro
(6a3oBBIi
YPOBEHB)

Y n1oBII€TBOPUTEID
HO
(moporoBbIit
YPOBEHbD)

Heynosnersopure
IIbHO

o

ITosniHOTA U3NOXKEHUS
TEOPETHYECKOTO
Marepuarna;

IlomHoTa u
MPaBUWJIbHOCTh
penieHus
MIPaKTUYECKOTO
3aJaHuUs;
[IpaBUABHOCTD W/MIH
apryMEeHTUPOBAHHOCT
b M3JI0KEHUS
(mocnenoBaTebHOCTh
NEHCTBUH);
CaMocCTOATEILHOCTh
OTBETA;

Kynprypa peuu;

U T.J.

CTyneHTOM JaH TOJHBIM, B JIOTHYECKOM

MOCIEA0BATEILHOCTH
[pPa3BEpHYTBIA  OTBET HA  IOCTABJIECHHBIN
BOIIPOC, TJIe OH MPOJEMOHCTPUPOBAII 3HAHUS
peiMeTa B IOJIHOM 00beMe y4deOHOM
[IPOrpaMMBbl, JIOCTaTOYHO rI1y00KO
OCMBICITBACT JTUCIUIUIAHY,
CaMOCTOATEJIbHO, U MCUEPIBIBAIOIIE OTBEYAET
Ha JIONIOJIHU-TEJIbHBIE BOIMPOCHI, TPUBOJUT
COOCTBEHHBIC MPUMEPHI IO MpoOIEeMaTHKE
MMOCTaBJICHHOTO BOIpOCa, permt
MPEIJIOKCHHBIC TPAKTHYECKHE 3ajaHus 0e3
OIIOOK.

CryneHTOM JaH pa3BEepHYThIH OTBET Ha
MOCTAaBIICHHBI  BOMpOC, TA€  CTYICHT
NIEMOHCTPHUPYET 3HAHUA, NMPUOOPETCHHBIC Ha
JMEKIIMOHHBIX M CEMUHAPCKUX 3aHATHAX, a
TAKXKEC HOJ'IyT-IeHHI)IG HOCpC}ICTBOM H3y‘-I€HI/I$I
00s13aTeNbHBIX y4eOHBIX MaTepuanoB IO
KypCy, HaeT apryMEHTHPOBAHHBIE OTBETHI,
MPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BIAJCHUE  MOHOJOTHYESCKOM
peYbl0, JIOTUYHOCTh U MOCIEI0BATEIbHOCTh
oTBeTa. OJIHAKO JOMYCKAETCs HETOYHOCTHh B
oTBeTe. Pemmn mnpeasioKeHHble TPAKTH-
UeCKHe 3aJaHusg C HEOOJIBIINMHA
HETOYHOCTSIMHU.

CtyneHToM  JaH  OTBET,  CBHUJETEIBCT-
BYIOIIMI B OCHOBHOM O 3HaHUU IIPOLIECCOB
M3y4aeMOil  JMCHUIUIMHBI,  OTJIMYAOIIHICS
HE/OCTaTOYHONH TIIIyOMHOW M TOJHOTOM
[PACKpBITHUS ~ TEMBbl, 3HAHHEM OCHOBHBIX
BOIIPOCOB  T€OpuH, cinabo chopMHUpOBaH-
HbIMM  HaBbIKAMH  aHajuW3a  SBJICHUH,
[IPOLIECCOB, HEJOCTATOYHBIM YMEHHEM JaBaTh
ApryMEHTHPOBAHHBIE OTBEThl U TNPUBOAMTH
[IPUMEPHI, HEZ0CTaTOYHO CBOOOTHBIM
BIIAJICHUEM MOHOJIOTHYECKOU peusto,
JIOTUYHOCTBIO M IOCIIE[OBA- TEJIBHOCTHIO
oTBeTa. Jlomyckaer-csi HECKOJIBKO OIIMOOK B
COZICpKAaHUU OTBETa u pelieHnn
MPAKTUYECKUX 3aaHUM.

CryneHTom
COJICPXKHUT  Psif

JlaH OTBET, KOTOPbIA
CEPbE3HBIX HETOYHOCTEM,




(YpOBEHB HE
copMupoBaH)

0OHapyXUBAIOLINI HE3HAHUE MPOLIECCOB

M3y4aeMoil TIPEeIMETHOW 00JIaCTH, OTIMYAr0-
[Uiics HErNIyOOKUM  pPacKpbITHEM  TEMBI,
HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
HEeC(OPMHUPOBAHHBIMUA ~ HAaBBIKAMHU  aHAJIM3a
SBJICHUM, IIPOLIECCOB, HEYMEHUEM J1aBaTh

APryMCHTUPOBAHHBIC OTBCTHI, c1a0bIM
BJIaACHHUECM MOHOJIOTHYECKOM PCYbIO,
OTCYTCTBUEM JJOTHYHOCTHU u

[OCJIC/IOBATEIbHOCTH.  BBIBOJIBI  TIOBEPX-
HOCTHBI. PerieHre npakTHYeCKUX 3aJaHuil He
BBIIIOJIHEHO T.€. CTYIEHT HE CHOCOOeH
OTBECTUTH Ha BOIIPOCHI JaXe npun
NOTOJIHMTENIBHBIX ~ HABOMSIIMX  BOMPOCAX

[IPEIoAaBaTeIsl.




