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PaGoyas nporpaMMa QM cCHUIUIMHBI «XUMHS» COCTABJICHA:

-B coorBerctBuu ¢ TpeboBanusimu PI'OC BO — OakanaBpuaT TO HAMpPaBICHHUIO
noarotoBkn  15.03.04 «ABToMaru3anus TEXHOJOTMYECKMX IPOLECCOB U IIPOU3BOJCTBY,
yTBEPKJIEHHOTO Npruka3zoM MunobpHayku Poccun Ne 730 ot 09.08.2021 r.;

- HA OCHOBAaHHMM y4e0OHOTO IUIaHa OakamaBpwara 1o HamparieHuto noarotoBku 15.03.04
«ABTOMATH3allMs TEXHOJOTUYECKUX MPOIECCOB M MPOM3BOJACTB» HAMPABICHHOCTH (TPOQUIIB)
«ABTOMATH3aIUsl  TEXHOJOTHYECKUX TMPOLECCOB M  MPOM3BOJICTB B  METAJUIyprHYECKOU

IIPOMBIINIJICHHOCTH.

CocraBuUTeb: K.X.H., go1. O.JI. JlobaueBa

Pabouasi mporpamma paccMOTpeHa W oAo0peHa Ha 3acelaHuu Kadeapsl oOIIeld u

¢uznueckoit xumun ot 07.02.2022 r., mporoxomn Ne 8.

3aBenyromuii kadeapoit I.T.H., ipod. UYepemucuna O.B.

Pabouas nporpamma corJjiacopaHa:
HavanpHuk ynpasneHus yueOHo-
METOIUYECKOr0 00eCIIeueHNs K.T.H. HMBanosa I1.B.
00pa3oBaTeNnpHOrO MpoIecca




1. IEJIM Y1 3AJIAYM TUCHUTIINHBI

esb n3yyeHust QM CHUNINHbBI

- MOJrOTOBKa OakaiaBpa, BJAJCIOMIET0 3HAHUAMHM OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH
XMMHH U UX NPAKTUYECKUM IIPUMEHECHUEM IIPU BBIITOJIHEHUH HHKEHEPHO-XUMUUYECKUX PACUETOB;

- 00yyeHue OCHOBAM XHMHH U MPAKTUYECKOMY MX MPUMEHEHHUIO, CBI3AaHHOMY C PEIICHUEM
3a/1a4 XMMUKO-METAJNIypriY€CKOro CEKTOpa NPOMBIIUIEHHOCTH.

OCHOBHBIMH 32 Ja4aMU JUCHUILIMHBI SBJIAIOTCS

U3Y4YEeHHE TEOPETUYECKUX OCHOB, OOIIMX 3aKOHOB U 3aKOHOMEPHOCTEH XHUMHUYECKHX
MPEBPALLICHUI;

OBJIAJICHUE METOJAaMU BBIMIOJHCHHSI PACcCUYeTOB MAaTEPHAIBHBIX OalaHCOB XUMHYECKHX
peaKkuuii, OCHOBHBIMH METOJAMHM HCCIIEIOBAHUSA COCTaBa M CBOWCTB BEIIECTB, a TaKXKe
KCMOJIb30BAHUEM ITOTYYECHHBIX 3HAHUW MPU OPraHU3alMOHHO-YIIPaBIECHYECKON AEATEIbHOCTH;

dbopMHUpOBaHHME TPEICTABICHUNA O XMMHUYECKON MPHUPOJE BEIIECTB, CBOMCTBAX BEIIECTB C
aKLIEHTUPOBAHUEM pPOJIU XUMHYECKHX CBOMCTB U 3aKOHOB NpuU (POPMHUPOBAHUU KOMILIEKCA
MIPUPOIOOXPAHHBIX MEPOIIPUATH; HABBIKOB IIPAKTUYECKOTO TPUMEHEHHUS [TOTYUYEHHbBIX 3HAHUN;

pa3BUTHE CIIOCOOHOCTEH JI CaMOCTOSATENbHONU PabOThl, MOTHBAIIMH K CAMOCTOSITEIIbBHOMY
MOBBILIECHUIO YPOBHSI MPO(ECCUOHANBHBIX HABBIKOB B 00J1aCTH HKOJIOTHH U TIPUPOIOTOIH30BAHUS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucturnnuna «XuMUsD» OTHOCHUTCS K 0053aT€NbHON 4acTH OCHOBHOW MPO(ECCHOHAIBHON
o0Opa3oBaTeNpHOM MporpaMMbl 1O  HampapieHuio moaroroBku  15.03.04 «ABromaTtuzanus
TEXHOJIOTMYECKUX TIPOLIECCOB U TPOU3BOJCTBY», HAMPABICHHOCTh (MPOQHIL) «ABTOMATH3AIMSI
TEXHOJOTHYECKUX TMPOLECCOB M MPOU3BOJCTB B METAJUIYPrUYECKOW MPOMBINIICHHOCTHY» H
uzyuaercs 3 ceMecTpe.

HucuunnuHa «XuMUsS» SABISETCS OCHOBOIOJArarolel s H3y4YeHUs JAUCHUIUIMH
«MopenupoBaHue CHCTEM U TIPOIEeCCOB» U «be30macHOCTh KU3HEAEATEIbHOCTH.

Oco0eHHOCThIO JUCIHILTUHBI SBISETCS: MPUOOPETEHNE TEOPETUIECKIX 3HAHUH, CBSI3aHHBIX
C COBPEMEHHBIMH METOJIaMU U MOAXO0JaMHU (PU3MKO-XUMHUYECKOTO MOJAEIUPOBAHHUS IPOILIECCOB U
SIBJIGHUM, COCTaBIIAIOIIMX OCHOBY pa3pabOTKW HOBBIX UM MOJEpPHU3ALUU CYIIECTBYIOLINX
TEXHOJIOTUH U PEHIeHUs 3a]1ad MEKAUCIUTUIMHAPHOTO XapakTepa. [lomydenne yMeHni 1 HaBBIKOB B
00JIACTH MPAKTUYECKOTO MPUMEHEHUS PUEMOB H METO/I0B (PH3UKO-XMMHUYECKOTO MOJICITHPOBAHUS
JUIS pelleHus 3amad  pa3paboTKM W MOJEPHU3AIMHM TEXHOJOTHMH M METOJOB KOHTPOIS U
JTMArHOCTHKH.

3. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHUSA 110 JTUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIIBbTATAMHU OCBOEHMUAA
OBPA3OBATEJIbHOM ITIPOTPAMMBbBI

[Tporiecc u3ydeHUs NUCHUIUIMHBI «XUMHS» HampaBieH Ha (OPMUPOBAHUE CIEAYIOIINX
KOMIIETEHIIUN

®opMupyemMble KOMIIETEHIIUH Kon u HamMeHOBaHHe HHANMKATOPA
AOCTHKEHHUSI KOMIIETCHIIH U




Conep:xanue Kon

KOMIIeTeHIHH KOMMETEeHI[HN
[IpumeHnaTh OIIK-1 OIIK-1.1. 3HaTh: OCHOBHBIC TIOHSATHUS M 3aKOHBI
€CTeCTBEHHOHAYYHbIE U €CTECTBEHHBIX HayK
oO0IIenH)KeHEPHbIE 3HAHUS, OIIK-1.3. YMeTb: NPUMEHSTh €CTECTBEHHO-HAy4YHBIC
METOABl MaTeMaTHYECKOTO U OOIIEHH)KEHEpHBIE 3HAHHUS B MPOPECCHOHATHLHON
aHaM3a ¥ MOJICIMPOBAHUS JeSITeTbHOCTH
B npodeccuoHanbHOM
NeSITeNIbHOCTH
Cnioco6eH mpoBOIUTh OIIK-11 OIIK-11.1. YMeTh: BBINIOJHATh DKCIIEPUMEHTHI 10

HaY4YHBIC KCIIEPUMEHTHI C
HCIIOJIb30BaHUEM
COBPEMEHHOTO
UCCIICI0BATEIHCKOTO
o0opymoBaHus U
puOOpPOB, OLIEHUBATH
pe3yIbTaThl HCCICIOBAHUI

3aJaHHBIM METOAUKAM c UCIIO0JIb30BaHUEM
COBPEMEHHOI'0 MCCIIE0BATEILCKOr0 000pyI0BaHUS U
npuOopoB

OIIK-11.2. YMeTh: BBHINONHATH AHAIHU3 TOJTYYEHHBIX
9KCIIEPUMEHTAJIBHBIX JaHHBIX C ILEJIbIO BBISIBICHUS
B3aUMOCBS3EH

SaKOHOMepHOCTCﬁ nu MCKAY

InmapamMeTpamMu 00BEKTOB HCCIICAOBaHUA

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI
4.1. O0beM TUCHUILINHBI U BUbI y4eOHOH padoThI

O6u1a;1 TPYAOCMKOCTb AUCHHUIIIIMHBI «XUMHS» COCTaBISET 3 3aYCTHBIX CAWHHNIBI, 108 ax.

qaCoB.

} Beero ax. AK. 4achl 10
Bup yueoHoii padoThl ceMecTpam
4acoB 3

AyIuTOpHBIE 3aHATHS (BCEro) o1 ol
Jlexmmn (J1) 34 34
[Tpaktueckue 3anstus (I13) - -
JlaGopatopusie pabotsl (JIP) 17 17
CamocrosteabHnast padora cryaenros (CPC), B Tom 21 21
qyucJe:
JlomarirHee 3agaHue 10 10
[TonroroBka k 1a00OpaTOpHBIM paboTaM 5) 5
[TonroroBka K KOHTPOJIBHOU paboTe 6 6
ITpomexxkyTounasi arrecTaius — sxk3amet (J) 9(36) 9(36)
O01mas Tpy10eMKOCTb AU CIUIIIUHbI

aK. yac. 108 108

3a4. efl. 3 3

4.2. Conep:xaHue TUCHHUILINHBI

Y4eOHBIM MJIAHOM HPEAYCMOTPEHBL: JIEKIMH, J1a0opaTopHble PabOTHI

pabora.

H CaMOCTOATCIIbHAasA




4.2.1. Pa3nespl AMCHUMILIMHLI U BUABI 3aHATHI

Bujanl 3anaTuit
2 | &
2 s | 2 E
Ne 3 = s | 3 &
w/n HaumeHnoBaHue pa3aesia TUCHUILIAHBI = = 3 =
s | T | E | 2¢
5 I~ & ®
s | @ F
=
1 | Pasnmen 1. CtpoeHue BemecTna 8 6 - 2
2 | Pasmen 2. KoMIuiekcHBIE COEIUHEHUS 7 2 2 3
3 | Pazgen 3. OKucauTeabHO- 8 2 2 4
BOCCTAHOBUTEJIBHBIC PEAKITUU
4 | Pazgend. O6mue 3akOHOMEPHOCTH 13 4 5 4
XUMHUYECKHUX MTPOIIECCOB.
5 | Paznen 5. PactBopsbl 12 4 4 4
6 | Paznen6. PaBHOBecus B pacTBOpax 16 8 4 4
AJIEKTPOJIUTOB
7 | Pasmen7. Hauana xumudeckoi 8 8 - -
TEPMOTUHAMUKHU
Bcero: 72 34 17 21
IToaroToBKa K 9K3aMeHY: 36
Hroro: 108
4.2.2 Coaep:xaHue pa3aejioB IHCHUNIHHBI
Ne | HammenoBanmue Conep:xaHue JJeKIIUOHHBIX 3aHATHIA TpynoemkocTh
n/n | pa3aeJioB B aK. yacax
AUCIMTLTHHBI
1. | Pazgen 1. [Mpunnun wHeonpeneneHHoctei ['eitzendepra. 6
VYpasuenne Illpenunrepa. KBanToBble umcna
JNIEKTPOHOB.  3amojHeHue  opOuTaneidl B
MHOTORJIEKTPOHHOM ~aTtoMe. [lepuoanyHOCTh
W3MEHEHUS CBOWCTB DJEMEHTOB. OJHEPrus
KPUCTAJUTNYECKOMN pELIETKU. Meron
BAJIGCHTHBIX CBsizeil. Teopust TUOpUAM3aAIUN.
[ToHsITHE O METOIC MOJIEKYJISIPHBIX OPOUTAIICH.
MeXMOJICKYIIPHOE B3aMMOJICHCTBHE.
2. | Pazgen 2. KommiekcHble COeNMHEHMs, UX CTPOEHHUE, 2
HOMEHKJIATypa, KIacCupUKaIus u
MPaKTUIECKOE 3HAYCHHE.
Teopust KPUCTAITNIECKOTO OJIs,
CIEKTpaJbHbIE W  MarHUTHBIE  CBOWMCTBA
KOMILUIEKCHBIX COCIUHEHHUM.
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Paznen 3.

CremneHb OKUCIICHUS DJIEMEHTOB.

Tunel OKHCIWTENIEM ©  BOCCTAHOBUTEIECH.
CocrapieHue ypaBHEHUU METOJOM HOHHO-
AJIEKTPOHHOTO OaJiaHca.

OxkucnurenbHbie cBoricTBa Mapranna (VII) u
xpoma (V). I[Toustre 0 KOPPO3UU METAILIOB.

Paznen 4.

CrexuoMeTpuuecKne M Ta30Bble  3aKOHBI.
I'oMoreHHele M TETEpOrCHHBIE XMMHUYECKHE
CUCTEMBI.

OcCHOBHBIE TUIIBI XUMHUYECKUX PEAKLIUH.
Ckopocth xumuueckux peaxkuuil. Ilonsrtue o
XUMHUYECKOM PABHOBECUU

Paznen 5.

OOpa3oBaHue, cTpoeHHMEe U Kiaccupukauus
pacTBOpOB.

CriocoOsl BBIPAKEHUS KOHILIEHTpALH
pacTBOpOB.

Kosmnurarushaeie (TepMOIMHAMUYECKHE)
CBOICTBa PacCTBOPOB.

Pasnen 6.

Teopust 3IEKTPOIUTUYECKON  JUCCOLMALIUU.
CunpHble U cialble IEKTPOIUTHI, KOHCTAHTA U
CTETEeHb JTUCCOLUAIIUY.

3akoH pa3BeneHus OcTBaiiba.

BonopoaHelii nokasaress.

Pacuer pH B pacTBOpax KHCIOT M ILEIOYEH.
I'maponus coneil.

Bydepnslie pacTBOpEI.

PaBHOBecue B HACBIIIEHHBIX  pacTBOpax.
VYcnoBust  o0pa3oBaHMsT M PACTBOPEHMS
ocaakos. pH ruaparoobpazoBaHusi.

Pazpgen 7.

[Ipenmer w 3agauM  TEepPMOAMHAMHKH, €€
3Hauenue. [lepBoe Hawano. TermnoBoit 3¢dexT
M30XOPHOTO M M300apHOTO TPOIECCOB, TTOHATHE
00 sHTanbnuu. 3akoH ['ecca. Tersoble 3¢ dexTh
peakiuii B pacTBOpax.

TemmoeMKoCTh, €if NCIIOIB30BaHUE TSI PACUETOB
TEeTJIOBBIX 3(P(EKTOB MporieccoB. 3aBUCUMOCTD
TeryoBoro 3(dekra peakiuu oT TeMIepaTypsl,
3akoH Kupxroda.

Bropoe nauwano tepmoauHamuku. [lonstie 00
SHTPOITHH. 3aKOHOMEPHOCTH W3MEHEHHUS
SHTpONMHU. TpeThe Havajao TEPMOJUHAMUKH.
VYyeHue 0 XUMHYECKOM CPOJICTBE.
TepMoarHaMHUYEeCKUE MOTEHIMAIBI [ 'eTbMrobia
nu [ubbca, wux Boucnenue. OmnpenencHue
HaNpaBJICHUS MPOTEKAHUS XUMUYECKUX PEAKIHI.
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‘ HUroro: 34

4.2.3. llpakTuyeckue 3aHATHA
[IpakTHyeckue 3aHATUS HE TIPETyCMOTPEHBI.

4.2.4. JlabopaTopHbie padoThI

Ne Paznen TemaTuka J1abopaTopHbIX padoT Tpynoenmkocrs,
n/m B aK. yacax
1. Pasnen 2 HccnenoBanue KOMILJIEKCHBIX COEANHEHUI 2
2. Paznen 3 HccnenoBanue OKHCIIMTEIbHO- 2
BOCCTaHOBUTEJIBHBIX PEAKIUI
3. Pasznen 4 Omnpe/eneHre YKBUBAJICHTHOW MAcChl MeTallia 2
4, Pasznen 4 HccnemoBanue CKOPOCTH XUMUYECKHX PEaKIUN U 3
XUMHYECKOTO PABHOBECHS
S. Paznen 5 [IpuroroBnenue pacTBopa M ONpPEACIICHUE €ro 4
KOHIIEHTPAIUN
6. Paznen 6 HccnenoBanue ruaposmsa coyen 2
7. Pasznen 6 Uccnenosanue 3JIEKTPOJIUTUYECKON 2
JIACCOLMAIAN
HTroro 17

4.2.5. KypcoBasi padora
KypcoBblie paboTbl He IPEyCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MU

B xozxe oOyueHust mpruMeHsIOTCS:
Jlekuum, KOTOpBIE SIBIIIOTCS OJHUM U3 BOXHEUIIMX BUIOB YUEOHBIX 3aHSTHH U COCTABIISIOT
OCHOBY TEOPETHUYECKOH MOATOTOBKU 00YUaIOIIUXCS.
[lenu MEeKIMOHHBIX 3aHATUN:
-J1aTh CUCTEMAaTU3UPOBAHHBIE HAYUHbIE 3HAHUS 0 TUCIMIUIMHE, AKIIEHTUPOBAaTh BHUMAaHUE HA
HarOoJIee CIOKHBIX BOMPOCAX AUCIUILIIHHEI;
-CTUMYJIMPOBATh AKTUBHYIO TTO3HABATEIBHYIO JCATEIBHOCTh OOYYarOIIMXCs, CIOCOOCTBOBATH
(hOpMUPOBAHHIO UX TBOPUYECKOTO MBIITUICHUS.
JlabopaTopHbie 3aHsATHA. OHM COCTAaBISAIOT OCHOBY IHPAKTUYECKOHM IOATOTOBKH
o0ydJaromxcs.
Lenu 1abopaToOpHBIX 3aHATHI:
- pa3BUTh HABBIKH CAMOCTOSITENLHON pabOThl M MPUMEHEHUsS TEOPETUYECKUX 3HAHUU IS
pelieHust TpaKTUYECKUX 3a]1ay;
- TpHOOPECTH HAaBBIKU HCIOJB30BAHUS XUMHUYECKOW TOCYIbl W O0OpYyIOBaHUS s
MPOBEACHUS IKCIIEPUMEHTAIbHBIX UCCIEAOBaHUM;
- YrIIyOUTh U 3aKpenuTh 3HAHMS, MMOJTYYECHHbIE Ha JIEKIHSIX U B MPOLIECCE CaMOCTOSITENbHOM
paboThl 0OyJArOITUXCS C YICOHOM U HAYIHOU JTUTEPATYPOIA;
- 00ecreynTh BU3yallbHOE MPEACTAaBICHUE TEOPETUYECKOT0 MaTepHraia.
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['maBHBIM copepKaHMEM JTOrO0 BHUJA YYEOHBIX 3aHATUN SBISETCS paboTa KakIoro
oOyJaromerocsi Mo OBIAJICHUIO TMPAKTUYECKUMU YMECHHSIMH W HaBBIKAMH MPOQECCHOHATBHON
JeSTEIILHOCTH.

Koncyabranum (TeKyiias KOHCYJbTAIlMs, HaKaHyHE JK3aMEHA) SIBISCTCS ONHOW 3 opm
PYKOBOZICTBA Y4€OHOM paboTOl 00YJaOIIMXCs ¥ OKAa3aHUsI UM TIOMOIIH B CAMOCTOSTEIbHOM H3y4eHUU
Marepuana AUCUUIUIMHBL, B JIMKBUAALUUN HUMEIOIIMXCS MPOOENOB B 3HAHMSIX, 33JJ0JDKEHHOCTEH 10
TEKYILIUM 3aHITUSM, B IOJATOTOBKE MUCbMEHHBIX Pa0dOT (IIPOEKTOB).

Tekyiine KOHCYIbTAIMK MPOBOJISATCS MPENoJaBaTesieM, BEIyIIIUM 3aHATHS B Y4eOHOI rpymie, 1
HOCSIT KaK MHJIUBHIyaIbHBIN, TaK U TPYIIIOBON XapakTep.

CamMocrosiTe/ibHAsi padoTa 00y4aIIMXCsl HAlIPaBJIeHA HA YIITyOJICHHE U 3aKPETJICHUE 3HAHUM,
MOJYYCHHBIX Ha JICKIUSAX M JPYTUX 3aHSATHSAX, BBHIPAOOTKY HABBIKOB CAMOCTOSITENILHOTO aKTHBHOTO
MIPUOOPETEHUST HOBBIX, JOTIOJHUTEILHBIX 3HAHWHN, TIOATOTOBKY K MPEACTOSIIUM yICOHBIM 3aHATHIM H
MIPOMEXKYTOYHOMY KOHTPOJIFO.

6. OUEHOYHBIE CPEJACTBA JJISA TEKYHEI'O KOHTPOJIA YCIIEBAEMOCTN,
IPOMEXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHUW S JUCIATLTAHBI
6.1. OueHouHble cpeacTBA AJS CAMOCTOATEILHOW PadOThl M TEKYLIero KOHTPOJS
ycneBaeMoCTH
Pa3nen 1. CTtpoenue BemecTsa
. KakoBa cytp npaBuina Xynna?
. Iloctynarer H. Bopa. Uto onu onpenensiror?
. Kakast xumudeckast cBsi3b B MOJIEKYJI€ BOJBI?
. OxapakTepu3yiiTe METOJl MOJIEKYJISIPHBIX OpOUTATIEH.
. UTo Takoe BOAOPOIHAS CBS3b?
. Kakue Tunel XuMHuecKou CBSI3U MPUHSATO pa3nnyaTh?
. MeToj BalleHTHBIX CBSI3€H — OCHOBHBIE XapaKTEPUCTUKH?

o NO Ol WDN B

. Kakue 3naueHns MO>XeT IpUHUMATH TJIABHOE KBAHTOBOE YHUCIIO?

9. Kakue 3HaueHus1 MOKET NPUHUMATh OPOUTATILHOE KBAHTOBOE YUCIIO?

10. Kakue 3HaueHUsI MOXKET MPUHUMATh MATHUTHOE KBAHTOBOE YHMCIIO?

11. Kakue 3HaueHUs1 MOXKET MPUHUMATh CIIMHOBOE KBAHTOBOE YUCIIO?

12. CKOJBKO DJIEKTPOHOB MOTYT DPAa3MECTUTHCS HA JJIEKTPOHHOM OSHEPreTHYECKOM
noaypoBHe 6d?

13. KakoMy 3Ha4eHHI0 OpOUTATBHOTO KBAHTOBOTO YHCJIa COOTBETCTBYET CUMBOI f?

14. KakuM M3 KBaHTOBBIX YHUCEN, WIM KaKMM HX COYETAaHHEM OIIPEAEISAETCS SHEprus
3JIEKTPOHA B aTOME B OTCYTCTBUE BHEIIHUX TOJIEH?

15. YkaxuTe KOJIMYECTBO SJIEKTPOHOB B ATOME CBHHIIA HA IOCIEIHEM JHEPreTUYECKOM
MOTypOBHE.

16. Kakue 51IeKTpOHBI y4acTBYIOT B OOpa30BaHUM XHUMHYECKON CBSI3HM MO OOMEHHOMY
MexXaHu3my?

17. Kakoii Tun rubpuanzanuu Habmogaercs B Mosekyine CO?

18. Kakoi1 TuI cBA3M B MOJIEKYJIE CEpHOTO ra3a’?

19. Kakoe coennaeHne o0pa3oBaHoO 3a CYET MOHHOU CBSI3H?

20. Kakoit Tiin ruGpuan3anuy HaOII0AaeTCs B MOJIEKYJIC BOJIBI?

Pa3gen 2. KoMmmiekcHbIE coeIMHEHUS



1. Kakue BemniecTBa Ha3bIBalOT KOMILICKCHBIMHU COCTMHEHHUSIMU ?

2. Kakyro BeMunHY Ha3bIBAIOT KOOPIMHAIIMOHHBIM YMCIOM IICHTPAJILHOTO aTomMa?

3. KakuM 00pazom OIeHHBAIOT 3HAYEHUE KOOPIMHALMOHHOTO Yrcia?

4.Kakyio  TEpMOJMHAMUYECKYIO  XapaKTEPUCTHKY  HCIOJB3YIOT  JUIS  OMHMCaHUS
YCTOMYUBOCTH KOMILJICKCHOT'O COCTUHEHHMSI?

5. KakoBo o01iee cTpoeHHe KOMIUIEKCHOTO COCTUHCHUS?

6. Kak 1o cBOeil CTpPyKType OTIMYAIOTCS KOMIUIEKCHBIE COCIUHEHHS ¢ (QyHKIHeH
AJIEKTPOJIMTA M HEAJICKTPOJIUTHI?

7. KakoBBI OCHOBHBIE KJIACCHI KOMIUIEKCHBIX COSAMHEHUI?

8. Kakoii BenuuMHE pPAaBHO KOOPJIMHAIIMOHHOE YHCIO JKejie3a B  KOMILIEKCE
K[Fe(H20)2(S04)2]?

9. Kakoii BeiimurHe paBHO KOOpAWHAMOHHOE yrcio meau B kKoMiuiekce [ CU(NH3)4]Cl2?

10. Kakoe u3 BemectB [CO(NH3)3(OH)s], [Cu(NHz3)4]SOs, Ka[Fe(CN)s], K[AI(OH)4],
K2[PtCle]ue siBisieTcst 371€KTpOIUTOM?

11. Kakoe wu3 BemectB Nay[Zn(OH)s], anerunameronar nukens, Ksz[Fe(CN)s],
[Al(H20)6]Cl3, [Cu(NH3)4]SO4 siBasieTCs anugokoMIuIeKcom?

12. Kakoe wu3 BemectB Nay[Zn(OH)s], anerunameronar nukens, Ksz[Fe(CN)s],
[Al(H20)6]Cl3, [Cu(NHz3)4]SO4 siBasieTcst akBoKOMILIIECOM?

13.  Kakoe w3  kommuiekcHbix — coemmuenuid  [Pt(NHs)3Cl],  [Ni(H20)sClI]Br,
[Co(NHz3)4Br2]2S0a4, K[AICI4], Cs[Fe(SO4)Brlobpasyer Oemnblii ocagok mpu 100aBICHUH pacTBOpa
HUTpaTa cepedpa?

14. B xakom u3 coenunennii KMgCls, CH4, NH4Cl, C2HsONa, Fez(HPOs)s xoBaneHTHas
CBs3b 00pa30BaHa Mo JJOHOPHO-AKIENTOPHOMY MEXaHU3MY?

15. Kakoe wu3 BemectB Na[Zn(OH)s], anerunaneronar wnukens, Ks[Fe(CN)s],
[Al(H20)6]Clz, [Cu(NH3)4]SO4 siBisieTcst XenaTHBIM KOMILIEKCOM?

16. Ha xakue yacTi KOMIUIEKCHBIC COSIMHEHUSI TUCCOIIMUPYIOT B BOJJHOM pacTBOpe?

17. Kakoii u3 ymrangos CN—, Cl-, NH3, HON—CH>—CH>—NH>, CH3COO- saBisercs
OUJEeHTaTHRIM?

18. Kakoii BenmuunHe paBHO KOOPIHHAIIMOHHOE YHCITO amtoMuHus B komiutekce K[AICI4]?

19. Kakoii BeTM4MHE paBHO KOOPIMHALMOHHOE YUCIIO IUPKOHUS B KomIekce [Zr(SOa4)3]*?

20. Yemy paBHO KOOPAMHAIMOHHOE YUCIIO IeHTpanbHOro aroma B komruiekce Ks[Fe(CN)g]?

Paszpnen 3. OkucaMTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIIUT

1. B xakoM city4ae 3JIeMEHT SIBJISIeTCS] OKHCIUTENneM?

2. B xakoM cirydae 3JIeMEHT SIBJISIETCS] BOCCTAHOBUTEIEM?

3. UeMy paBHa MaKcUMajbHas CTETIEHb OKUCIICHUS dJIeMeHTa?

4. Kak onpenienuTh CTeNeHb OKUCICHUS! COeIMHEHHSI B COSTUHEHUU?

5. Kak 3aBUCHT cocTaB MPOTYKTOB BOCCTAHOBJICHHUS ITEPMaHTraHaTa Kajaus B 3aBUCUMOCTH OT
pH cpenpr?

6. Kak 3aBucut cocrtas npoaykToB BocctanoBienus xpoma (V1) ot pH cpenpr?

7. B xako# cTeneH!W OKHCIEHUSA DJIEMEHTHI 00/IaIar0T OKHUCIUTEILHO-BOCCTAHOBUTEILHON
JIBOMCTBEHHOCTLIO?

8. Uem siBisieTca OMXpomar Kajiusi B OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUIX?

9. Jlo kakoro 3Ha4YeHHs] CTENEHU OKHCJICHMsSI BOCCTAHABIMBAETCS MapraHell B COCTaBe
[IepMaHraHaT-HOHA B KUCIJIOH cpefe?



10. Kaxoii noH siBsiercs mpoayktoM okuciernus [Cr(OH)s]® B menounoii cpene?

11. Kakoe coemuHeHne oOpa3yercs TNpHU BOCCTAHOBJICHHWM TIEpMaHTaHATa Kallds B
CEpPHOKMCIION cpene?

12. Kakyio (yHKIHIO TpOSBISET CyIbQHUA-UOH B OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuusx?

13. Kakoe coenuHeHue oOpa3yercs IMpU BOCCTAHOBJICHHWM II€pMaHTraHaTa Kalusi B
HEUTpaabHOU cpene?

14. Kakoe coeauHeHne 00pa3yeTcsi IPH BOCCTAHOBJIICHUH OMXpOoMaTa Kallusi B CEPHOKUCION
cpene?

15. 1o kakoro 3HA4e€HHs] CTENICHU OKHUCJICHUS BOCCTAHABIIMBAETCS MapraHel] B COCTAaBE
IepMaHTraHaT-uoHa B IIEJTOYHOU cpene?

16. Kakoii mporiecc Ha3bIBa€TCsl OKUCICHUEM?

17. IlpuBeauTe mpuMeEpHI MPOIIECCOB BOCCTAHOBIICHUS.

18. Kakast MakcuMaibHasi CTENIEHb OKUCIIEHUS Y CEphI?

19. Kak onpenennuTs MUHUMAIBHYIO CTETIEHb OKUCIICHUS Y XUMUYECKUX 3JIEMEHTOB?

20. IlpuBenuTe npuMep peakuu AUCIPONOPLIUOHUPOBAHUS.

Pa3nen 4. O61mme 3aKOHOMEPHOCTH XUMHYECKHUX MPOIECCOB

. B uem cocTouT pusnuecKuii CMbICT 3aKOHA SKBUBAJIIEHTOB?

. Kakx npuMeHSOT 3aKOH 3KBUBAJICHTOB Ha MPAaKTHKE?

. Kakue 3aK0HBI Ha3bIBaOT ra30BBIMH?

. KakoBo mpakTrueckoe mpuMeHeHHE ra30BbIX 3aKOHOB?

. Kakoe ypaBHeHUE Ha3bIBAIOT «ypaBHEHUE COCTOSIHUSI UJICATBHOTO Ta3a»?
. KakoBo nmpakTndeckoe nmpuMeHEHHE 3aKOHA COXPAHEHUST MacChl?

. UTo Ha3BIBAIOT MOJIEM BelecTBa?

. CKOJIBKO MOJIb BEIIIECTBA COACPKUTCS B 64 T Ta3a kuciopoaa’?

O© 00 NO Ol WDN B

. Kakoit 00bem kucnopoza (H.y.) moiaer Ha cxxuranue 24 r maraus 2Mg+02=2MgO?

10. Kaxoii 06beM cepHUCTOrO rasza (H.y.) oOpa3yercst Ipu CropaHuu 16 T cepsl MO peakiiu
S+0,=S0,?

11. CxonbKO JUTPOB BOAOPOJA U KHcIopona (H.y.) oOpa3yercs MpH pa3ioXeHUH 2 MOIb
Boabl 2H20=2H>+02?

12. Kakomy uncity paBeH SKBUBAJICHT a30Ta B aMMHaKe?

13. Kak BBIYHCIIHTH SKBHBAJICHTHYIO MAacCy KUCIIOTBI, 3Has €€ MOJISPHYIO Maccy?

14. Kak BBIYHCIUTH SKBUBAICHTHYIO MacCy OCHOBAHUS, 3HAsI €T0 MOJIAPHYIO Maccy?

15. Kak BBIUYHCINTH YKBUBAICHTHYIO MAacCy COJIH, 3Hasl €€ MOJIAPHYIO Maccy?

16. Kak ompenenuTs 3KBUBAJCHTHYIO MAcCy XMMHYECKOTO DJIEMEHTA, €CITU M3BECTHA €ro
CTENEHb OKUCIIEHUS (BaJIEHTHOCTh)?

17. Kakomy unciy paBHa SKBUBAJIEHTHAs1 Macca CEPHOM KUCTIOTHI?

18. KakoBo 3HaueHUE 3KBUBAJICHTHOM MacChl METaIlIa, €CIU MPU B3aUMOJIEUCTBUH 24 T €ro
C COJISTHOM KHCTIOTOM 00pazoBajiock 2 r Bojopoaa?

19. KakoB0 3Ha4€eHHE MOJISIPHOM MacChl IByXBAJIEHTHOI'O METaslia, €CIIM U3BECTHO, UTO C 24
I 3TOT0 MEeTaJula MPOpearupoBajo 2 3KBUBAJIEHTA KUCI0poaa?

20. KakoBo 3HaueHHE SKBHBAJICHTHOM MAacCCHI IIEJIOUM, €CIM H3BeCTHO, 4dTo ¢ 40 r ece
MpopearupoBasio 1 SKBUBAJICHT COJITHOU KUCIIOTHI?
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Pa3nen 5. PacTBopsl

1. Kakue CymecTBYIOT CIIOCOObI BRIPAKEHUSI KOHIICHTPAIIUH PACTBOPOB?

2. Kakum 00pa3oM KOHIICHTpAIUsi PAaCTBOPEHHOTO BEIIECTBA BIMSICT Ha JaBJICHUE
HACBIIIEHHOTO Mapa pacTBOPUTEIS?

3. Kakum oOpa3om Ttemrieparypa BIHSET Ha pPAacTBOPUMOCTH BEIIECTBA, €CJIM IPOIECC
pacTBOPEHUS SHIOTEPMUYECKUI?

4. KakoBa B3aUMOCBSI3b MEX]ly TEMIIEPATypOi KUIIEHUS PACTBOPA U €ro KOHICHTpaIueii?

5.KakoBa B3auMoOCBSI3b MEXAY TEMIEpPaTypod 3aMep3aHus pacTBopa U €ro
KOHIIEHTpaLHein?

6. UTo moka3pIBaeT BEIMYMHA H30TOHUIECKOTO KO3 huiueHTa?

7. KakoBa mareMarudeckasi 3aluch 3aBUCUMOCTH OCMOTHYECKOTO IABJICHHS PAacTBOpPa OT
€ro KOHIIEHTpauuu?

8. UeM pacTBOp OTIUYACTCS OT MEXaHHMYECKOH CMECH?

9. B xakoM M3 MpEeASIOKEHHBIX PACTBOPHUTENEH: BOJa, CHUPT, KEPOCHH, allETOH, JIydIle
PacTBOPSIOTCS MOHHbBIE KPUCTAJLIbI?

10. B kakoM W3 IpEeIIOKEHHBIX PAacTBOPUTENCH: BOJA, CHHUPT, KEPOCHH, alleTOH, Jy4Ylle
pacTBopsitoTcs macna?

11. KakoBo 3HaueHHME€ MAacCOBOW JOJU CEPHOW KHUCIOTHI B PAacTBOpE, colepikamem 25T
H2SO4 1 75 r BOBI?

12. KakoBo 3HaueHue HopmanbHOW KoHmeHTpamuu st 0,01 M pactBopa cynbdara
ATIOMUHUS?

13. Kakas Macca COJNIIHOH KHCIOTBI COAEPKHUTCA B OJHOM KHJIOTpaMME pacTBopa ¢
MaccoBOM J10J1e# CONSTHON KUCIIOTHI paBHOU 2 %7

14. KakoBo 3HaueHHEe MOISJIBHOW KOHIICHTPAI[MM pacTBOpa TUAPOKCHIA HATpPHs,
conepxaiiero 2 Kr Boasl 1 400 r ykazaHHOU 1IEN0YH?

15. Kakoe marematndyeckoe ypaBHEHHE OMHCHIBAET 3aBHUCHMOCTH JaBIICHHUS HACBHIIIEHHOTO
rapa pacTBOPHUTEIIS OT KOHIICHTPAIIMK pacTBopa?

16. Kakyio MatemaTu4eckyro (popMyay MPUMEHSIOT IS pacdyeTa BETUIHHBI OCMOTHYECKOTO
naBleHus?

17. Ilna xakoro u3 pactBopoB konieHTpamueir 0,1 mons/kr: NaOH, Ba(OH)2, CUOHCI,
NH4OH nnmu CH3COOHconepsxanue OH™ 6ynet Hanbonbumm?

18. CocraBbTe cokparieHHOe HOHHOe ypaBHeHue s peakuuu: Cra(SO4)3+3BaCly =
2CrCl3+3BaS04

19. Kakoe BemecTBo CleyeT CYUTaTh CUIBHBIM AJIEKTPOIUTOM?

20. Kakoe BemiecTBO cieayeT CYuTaTh CIabbIM JIEKTPOIUTOM?

Paznen 6. PaBHoBecusi B pacTBOpax 3J1eKTPOJIUTOB

. Kakyro Bennunny HassiBatoT pH pactopa?

. Kakyro BennuMHy Ha3bIBatOT HOHHBIM ITPOU3BENEHUEM BOJIBI?

. Kakue KMCIIOTBI OTHOCST K KaTETOPUN CHIIBHBIX KHCIOT?

. Kakue ocHOBaHMsI OTHOCAT K KaT€rOPUH CUIIbHBIX 3JIEKTPOIUTOB?

. Kakoli nponecc Ha3bIBatOT IMAPOIU30M?

. KakoBBI OCHOBHBIE COCTaBIISIOIINE BelecTBa Oy epHoro pacreopa’?
. Kakyro BenmnunHy Ha3bIBalOT paCTBOPUMOCTHIO?

~N o Ol WD
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8. Kakoii m3 amekrpomutoB NHsOH, FeOHSO4, HCN, CH3COONa wmm NaOH mnpu
aucconuanuu oopasyer noust H?

9. CocraBbTe COKpALIEHHOE HMOHHOE ypaBHEHUE TUISL peaxkuuu:
Al(OH)3+3HCI—AICI3+3H.0

10. Ilo xakoii hopmyiie BenyT pacueT pH npu pazbaBieHHUH MIETOYHOTO pacTBopa B N pa3?

11. Tlo xakoii hopmyiie BeayT pacueT pH npu pazbaBieHun KHCIOro pacTBopa B N pas?

12. KakoBo 3nauenue pH B pactBope Ba(OH)2?

13. KakoBo 3Hauenue pH B pactBope cepHoii Kucnotsl koneHTpanueit 0,005 mouab/kr?
14. KakoBo 3Hauenune pH pactBopa, moiaydeHHOro paszbasieHueM pactopa ¢ pH=2 B 1000

paz?
15. Hanmcates ypaBHeHus1, HeoOXoquMble Ui pacyera pH pacTBopa ruipokcuia aMMOHUS.
16. I'maponu3 — 3TO XUMUYECKOE B3aMMOJICHCTBHE C BOJJON KaKUX BEIIECTB?
17. B pactBope kakoii coiu CrCls, KoS, KNO3, KsPO4 nmu KMnOs pH Oynet menbiie 77
18. CocraBbTe ypaBHEHHE THApOJIM3a KapOOHaTa HATpUs IO IEpPBOM CTYNEHU B
MOJIEKYJISIPHOM U HOHHOM (opMme
19. IlpuBenuTe MareMaTH4YeCKHE YpaBHEHMs, HEOOXOAMMBIE [UIl BBIYMCIECHUS NEpPBOM
KOHCTaHTBI THPOJIN3a cysib(uaa HaTpus.

20. B kakom u3 mpemnoxennsix ciaydaes BaCl, + FeCls+H>O =; FeClz+Na2COs+H20 =;
Na,CO3+NaCl+ H2O =; FeCls+ NaCl+ H.O =; NaCOsz+ BaClo+ HO =; Oyzmer mpoucxoauTh
B3aMMHOE YCHUIICHHE THIPOJIH3a?

Pa3znen 7. Hayaja xuMu4eckoii TepMOIHHAMHKH

1.Yto Takoe TepMoauHaMHUKa?

2.®u3n4ecKuil CMbICI MOHATHS BHYTPEHHEN SHEPTUU BEIECTBA.
3.Yro sBisieTcs TEIUIOBBIM 3(hPEKTOM peaKuu.
4.Chopmynupyiite 3akoH ['ecca.

5.TeroTta 06pa3oBaHus — YTO ATO?

6.IlpuBeauTe npuMepbl TEPMOXUMHUECKOTO YPaBHEHHUS.

7. Yro siBnseTcs Hanboee ycTounBoi opMoi y BelecTBa Kucjaopoaa?
8. B uem usmepsercs temnoBoi 3¢ dext peakunn?

9. IlonsiTre 00 PHTANBITUT

10. ITonsiTHE 06 SHTpONIUU

11. Tlonsitue 06 »Heprun ['M6Oca

12. Ot xakux (hakTOpOB 3aBUCUT TEIUIOBOH (D PekT peakiuu?
13. B uem u3mepsiercst sHeprus [ m66ca?

14 . Ha3oBuTe aJlJIOTPOIHbBIE BUBI YTIIEPOAaA

15.TIpuBeauTe npumMepbl TOMOT€HHON PEaKINH
16.ITpuBeauTe mpUMeEpbI FeTEPOreHHON peakiuu

17.Yto siBAsieTCSt IK30TEPMUUYECKON peakiue?

18.Yrto Ha3bIBaeTCS SHIOTEPMUUECKOI peakiuen?
19.M30X0pHBIi ITpoIIecc- 9To 3T0?

20.Yro sBrsieTcst 1300aprUUeCKUM MporeccoM?

6.2. OueHo4YHbIEe CPEACTBA A5 MPOBEIEHHs MPOMEKYTOUHOI aTTecTaluu
(3x3ameHa)

6.2.1. [IpuMepHBbIii NepevyeHb BONPOCOB/3aJaHUI K IK3aMeHY:

Pa3nesa 1. CTtpoenue Bemecrsa

1. OcHOBHBIE XMMUYECKHE MOHATUA. MaTepus U BEIIECTBO.
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ATOM, MOJIEKYyJIa, XUMUYECKUH JIEMEHT.
. BajieHTHOCTB U cTeneHb OKUCICHUS JIEMEHTA.
. ATOMHas1 U MOJIEKYJIIPHAsI MACCBI.
. KosmuecTBo BeniecTa — MOJIb.
. ATOMHO-MOJIEKYJISIpHAsl TEOPHUS.
. 3aKOH COXpaHEHUs MaCCHI.
. 3aKOH COXpaHEHUs SHEPTUH.
. [lepuonnueckuit 3axon /[.1. Menaeneesa.
. Teopust XUMMUECKOTO CTPOEHUS BELLIECTBA.
10. IToHsITHE XMMUYECKOTO YKBUBAJICHTA 3JIEMEHTA U COCIMHECHHUSL.
11. MonspHas Macca SKBUBaJICHTa U MOJISPHBIN YKBUBAJICHTHBIA 00BEM.
12. IloBenenue anexTpoHa B aroMe. KBaHTOBBIN XapakTep U3MEHEHUM SHEPTUU.
13. /IBoiicTBeHHas mpupoaa dIeKTpoHa. YpaBHenue Jlyu ne bpois.
14. Ilpuanun HeonpeaeneHHocTy I eitzenodepra.
15. TlonsiTue o BonHOBO# pyHkuuu. Ypauenue llpenunrepa.
16. ['maBHOE M OpOUTATFHOE KBAaHTOBBIEC YKCIa. MarHUTHOE KBAHTOBOE YHCIIO.
17. CivH 35€KTpoHa U CHMHOBOE KBAHTOBOE YUCIIO.
18. Ilpunnun Ilaynu u cinencTBus U3 Hero.
19. Onucanue 5SIEKTPOHHOM OOOMOYKM aromMa DJIEKTPOHHBIMU  (OpMylIaMu
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anekTpoHorpaduaeckuM metogom. [lpasmo ['yHaa.

20. 3anoyiHEHUE 3JIEKTPOHAMHU YHEPIETUUECKUX COCTOSHUN aTOMa COTJIaCHO IMPUHLIUITY
MuHHMYMa sHepruu. [Ipasuna Kineukosckoro.

Pazgen 2. KoMmmiekcHbIe coeIMHEHUSA
. KommnekcHbIe coeTUHEHHS M KOMIUIEKCHBIN MOH.
. Koopaunanronnoe uucio.
. [IpuHIuMn onpeneneHuss KOOPAUHALMOHHBIX YUCEN.
. YCTOMYMBOCTHh KOMITJIEKCHOTO COSTUHEHHS.

. Kommutekcubie coequHeHMS ¢ QYHKITUEH: JIEKTPOIUTHI U HEAIEKTPOIUTHI?
. Cioco6s! kitaccuPpuKanu KOMIUIEKCHBIX COSTMHEHU.
. JIurana KOMIIJIEKCHOTO COEINHEHHS.
. lLlenTpanpHbIii aTOM (KOMILIEKCOOOpa30BaTENb).
10. CMmemanHOJIUTIaHaHbIE KOMIUIEKCHBIE COETMHEHMUS.
11. AMHUHOKOMIIJIEKCHI.

1
2
3
4
5. KakoBo o01iee cTpoeHre KOMILUIEKCHOTO COSTUHEHNs?
6
7
8
9

12. AXBaKOMILIEKCHI.

13. AIIMTOKOMILIEKCEI.

14. Pa3py1ienre KOMIUIEKCHBIX CO€AMHEHUH.

15. Mexanu3m 00pa30BaHUsI KOMITJIEKCHBIX COSMHEHHH.
16. Xenatsl.

17. IlepBuyHas AuccOUMAIUSA KOMIUIEKCHBIX COSAMHEHHH.
18. KommiekcHble coeluHeHUs aM(OTEPHBIX METAJIIOB.
19. KommiekcHble COeTMHEHUS TSKEIIBIX METAJLIOB.

20. BropuuHast arcconuariysi KOMIUIEKCHBIX COSTMHEHH.

Pa3nen 3. OkucanTe1bHO-BOCCTAHOBUTEIbHbIC PeaKIIUN
1. BemecTBa-OKUCIUTENN.
2. BelliecTBa-BOCCTaHOBUTEIIH.
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. CTeneHp OKUCIIEHUS JIEMEHTA.

. [IpaBuiia onpeiesieHUs CTENIEHN OKUCIICHUS 3JIEMEHTA B COCIMHEHNH.

. IIpoyKThl BOCCTAaHOBJIEHUS IEPMAHraHaTa Kajaus B 3aBUCUMOCTH OT pH cpenbl.
. [IpoaykTtsl BoccTtanoBienus: xpoma (VI) B 3aBucumoctu ot pH cpenpbl.

. OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS JJBONCTBEHHOCTD.

o3 N L W

. Buapl knaccudukanuii OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.

9. Ilpouecc okucaeHus.

10. IIpouecc BocCTaHOBJICHMUS.

11. OKHCIUTEIBFHO-BOCCTAHOBUTEIBLHEIC CBOMCTBA a30THCTOM KHCIIOTHI.

12. Cynbua-uoH B OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUIX.

13. IlepmaHraHaT-uoH B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUSX.

14. buxpomar-uOH B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUSX.

15. IlpuHuun onpeneneHusi MAaKCUMaJIbHOM CTETIEHU OKHCIIEHUS Y JJIEMEHTOB.
16. [IpuBeauTe MpuUMeEpbI MPOILECCOB OKUCICHUS.

17. IlpuBeauTe npUMeEpbI MPOIECCOB BOCCTAHOBJICHMUSI.

18. MakcumaiibHasi CTENIEHb OKUCIICHUS Yy XalbKOI'€HOB.

19. ITpyuHuMn onpeneneHns MUHUMAJIbHOM CTENIEHU OKUCIIEHUS Y 3JIEMEHTOB.
20. Peakiiuu BHYTPUMOJIEKYJIIPHOTO OKHUCIEHMSL.

Pa3nen 4. O61mme 3aKOHOMEPHOCTH XUMHYECKHUX MPOIECCOB
. 3aKOHA YKBUBAJICHTOB.

. 3axoH MenpeneeBa-Knaneiipona.

. 'a30BbIE 3aKOHBI.

. DKBUBAJICHTHAs Macca.

. YpaBHEHHE COCTOSHUS UI€aTHLHOTO ra3a.

. 3aKOH COXpaHEHHsI MACCHI.

. Mons BemecTna.

. MonekynsipHas macca.

0N N D kW

Nel

. DKBUBAJIEHTHBIN 00BEM.

—
o

. HopmanbHble 1 cTaHIapTHBIE YCIIOBHS.

—
—

. MonsipHblii 00B€M Ta30B.

—_
[\

. DKBHUBAJICHT JICMECHTA B COCINMHCHHUMN.

—_—
W

. DKBUBAJICHTHAS MAacCa KHUCIIOTHL.

. DKBUBAJICHTHAS Macca OCHOBaHHSL.
. DKBUBAJICHTHAS Macca COJIH.

. DKBUBAJICHTHAs Macca dJIEMEHTA.

—_—
~N N D B~

. [TapunanpHOE 1aBJIeHNE ra30B.

—
o0

. OTHOCHTENIBHAS INIOTHOCTD OIHOTO rasa 1o BTOpoMy.

—_
Ne)

. KoauuecTBO DKBUBAJIEHTOB.

[\
=)

. 3HaUyeHNE SKBUBAJICHTHBIX Macc BCIICCTB B PCAKIUAX HeﬁTpaHHSaHI/II/I.

Pa3nen 5. PacTBopsl

1. Onpenenenue pactopa.

2. CriocoObl BeIpaXeHUsI KOHIICHTPAIIUH PAaCTBOPOB.
3. MaccoBas goisl.
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4.
3.
6.
7.
8.
9.
10
11
12
13
14
15
16
17
18
19

20.

MonsHas qoJs.

Tutp pactBopa.

HopmanbHas KoHLIEHTpanusl.

MomnsipHast KOHLIEHTPALKSL.

MonsbHas KOHLIEHTpaLusl.

BecoBas koHIIEHTpanusl.

. PactBOpuMOCTb.

. IIponsBeneHne pacTBOPUMOCTH.

. @aKTOpBI, BIUAIOIIUE HA PACTBOPUMOCTD.

. CBolicTBa HCTUHHBIX PACTBOPOB.

. 3akonsl Payns u Bant-T'odda.

. pH runparooOpa3zoBanus.

. pH xomrexkcoobpa3oBaHusi.

. YcnoBust 00pa3oBaHus OCaJIKOB.

. Bnusinue nnnugdepeHTHOro MoHa Ha paCTBOPUMOCTb.
. TenneHIMsa pacTBOPUMOCTH B IIPUCYTCTBUM OJTHOMMEHHOTO NOHA.
3HaueHUe pacCTBOPUMOCTH VISl IPOLIECCOB OCAXKACHHUS.

Paznen 6. PaBHoBecusi B pacTBOpax 3J1eKTPOJIUTOB

0 3N L W
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. PacTBOpBI 2JIEKTPOJIUTOB.

. PacTBOpBI HEANEKTPOITUTOB.

. Teopust 2nEKTPOIUTHUUECKOMN TUCCOLMALINN.

. CunbHbIe U criabble 3JEKTPOIUTHI.

. CreneHp qucconuanyi.

. KoHcranTa qucconnanum.

. ManopacTBOpUMBIE 3JIEKTPOIIUTBHI.

. NoHOOOMEHHBIE peakiuu.

. [IpaBuiia HanMcaHWsI HOHHBIX YPABHEHUN PEaKIIAM.

. Krucnote! ¢ Touku 3pC€HUA TCOPUHU BJIGKTI)OJ'II/ITI/ILIGCKOI\/’I Jucconuanuu.
. OcHoBaHus ¢ TOYKHU 3pCHUA TCOPUU BJIGKTI)OJ'H/ITI/I‘-IGCKOI\/'I Jucconuanuu.
. Conu ¢ TOYKM 3peHUs TEOPUU FNEKTPOTUTUUECKON JUCCOLIMALINH.

. DIIEKTPOIUTHYECKAS] JUCCOIUAIUS BOJBI.

. MonHO€e npou3BeieHue BOIBI.

. Bomopousiii moka3zarens.

. I'maponus conen.

. B3aumHoe ycunenue rugposnunsa.

. pH B pacTBOpax rufposin3youmxcs CoNeu.

. OKpacka HHIUKATOPOB B PA3IMYHBIX CpeIax.

. U3smenenue pH mipu paz6aBieHun pacTBOPOB.

Pa3nen 7. Hayana xumMuveckoi TepMOIMHAMMKH
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1.Kakne 00bEeKTHI paccMaTprUBaeT TEPMOIMHAMHUKA?

. TermoBoii 3¢ ekt peaknu

. 3akoH ['ecca.

. [Tousarue 00 sHTAIBIINN

. [onsiTre 00 SHTpOITUN

. [lonsiTre o Termiore oOpa3oBaHUs

0N N L B WD

. Bun TepMoXuMHUUECKOro ypaBHEHHS

9. B ueM u3zmepsietrcs TerioBoi 3G EKT peakiun’?

10. Dueprus I'n60ca

11. Oneprus I'enpmrosbla

12. Dx30Tepmudeckas peakuus. [Ipumepsr.
13. Ounorepmuueckas peakuus. [Ipumepsl.
14. 3oxopuas peaknus. [Ipumepsi.

15. Anqnabaruaeckuii mpouecc. [Tpumepsr.
16. 'omorennas peakuus. [Ipumepsl.

17. I'ereporennas peakius. [Ilpumepsl.

18. M300apuslii mponecc. [Ipumepsl.

19. YUTo Ha3bIBaeTCS CUCTEMOM?

20. YTo Ha3bIBaeTCs OTKPBITON CUCTEMOM?

. [lepeuncnure mpupoaHbIE KHUIKHE OOBEKTHI HA 3eMIIe.

6.2.2. IIpuMepHbIe TecTOBbIE 3aaHUA K IK3aMeHY

Bapuanr 1

Bonpocsl

BapnaHTu OTBETOB

Mosib BeliecTBa 3TO TAKOE €r0 KOJIMYECTBO,
KOTOpOE. ..

1. 3aHUMaeT NpU HOPMAJIBHBIX YCJIOBUAX
00beM 2,24 1/MOIb

2. moryomaeT npu Harpesanuu 8,314 Jlx
Tera

3. ompenensieTcsi OTHOUIEHHMEM Macchl
BEILIECTBA K €r0 MOJISIPHOW Macce
4.  COHEpKUT 4YHUCIO YaCTHII,
6,022.102

paBHOE

KonmuecTBo BelecTBa pacCYUTHIBAIOT 11O
dbopmyre:

1. n=M/m
2.n=M +m
3. n=m/M
4.n=M-m

PV=nRT - sr0...

3akoH MenpeneeBa-Knanelipona
3aKkoH I'yka
3aKkoH I'ecca

Kak naseiBaerca kucnora — HCIO4?

XJIOPHOBATUCTAs
XJIOpHOBaTas

1.

2.

3.

4. mpaBWJIO pblyara
1.

2.

3. XJopHas
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. XJIOPOBOJIOPOIHAS

bop ucnosp3oBan B CBOEH MOEIN
aToma...

4

1. 11Ba KBaHTOBBIX YHCJIA
2. OJIHO KBaHTOBOE YHCIIO
3. TpH KBaHTOBBIX YHCIA
4. 4 KBaHTOBBIX YHCIIA

[IpaBuio XyHna...

1.B mpemenax TOAYPOBHS 3IIEKTPOHEI
pacnoyaraloTcsl Tak, 4TOOBl CyMMapHbIi
CIIMH MX MMl MiN 3Ha4YeHHe

2. B mpenenax TMOAYPOBHS DSJICKTPOHBI
pacrnojararoTcs Ha OpOMTalIAX  Tak,
4TOOBI CYMMAapHBIH CIIMH MX UMET JII000e
MOJIOKUTEIBHOE 3HAaYCHHE

3. B IIpezienax Mo ypoBHS 3JIEKTPOHBI
pacnoiaraloTcsi Ha OpOMTalsAX Tak,
9TOOBl ~ CYMMAapHbIi CIOHH WX ObLI
MaKCHUMaJIeH

4. B mpenenax MNOIYpOBHS AJIEKTPOHbI
pacrnojararoTcs Ha OpOMTalAX  Tak,
9TOOBI CYMMAapHBIH CIIMH MX UMET JII000e

OTPHULATCIIbHOC 3HAYCHNEC

HeBo3mokHa cnenyromas KoHGUrypauus B
aToMe:

2s*
2d?
3p°
5p®

NS

B kakoif Monekynae XuUMHUECKas CBS3b
HauOoJee noyisipHa?

Cl,
. HCI
KCI
. CI0Oy

A WN R

[IepBoe Havano TepMOAUHAMUKHU
BbIpakaeT Gopmyia:

ds = 8Q/T
dU = 8Q + SW
dG = dH - T-dS

10

ypaBHCHI/IC SABIIACTCA

YpaBHCHHUEM COCTOSIHUA UICAJILHOTO ra3a.

1

2

3.

4. dH=dU + p-dVv

1. Ban-gep-Baansca
2. Knaneitpona — Menpeneena
3. utepuun

4

. beptio

11

Hns  peakuun

2 2l

3H2() + N2( ) = 2NH3(2)

YBEIIMYCHUE  JABJICHUS  TNPHUBENET K
CMEIICHUIO PAaBHOBECHS B CTOPOHY:

SHJIOTEPMUYECKON peaKIuu
IIPSIMOM peaKLUU
AK30TEPMUUECKON peaKiuu
00paTHOW peakuuu

N =

17




12 YpaBHeHue AppeHnyca B _Ea
SKCIIOHEH i 1 k=Ae &
UAILHON (hOpMe UMEET BUTI. ..
Ea
2. k= AeRT
_RT
E
3. k=Ae =
RT
E
4. k=Ae™
13 Boipaxxenue nns Kp oOpatumoil peakuuw, 1K - Pcr,
aBHEHUE KOTOPOH © 2 2"
yp p Ph, Pc
2C ) + 2H2(r) <> CH4(F), UMEET BUJI. .. b
- Ky -
Ph,
2 .2
Ph, Pc
3. K, =—2_,
Pch,
2
PH
— 2
4. K, = .
pCH4
14 Mepoit snektponuTiyecko aucconuanuu | 1. pH pactBopa
ABJIACTCA. . . 2. MoJIIpHasi KOHIIEHTpaI|s pacTBOpa
3. cTeneHb quccounanuu
4. KOHCTaHTa TUIPOIIU3A
accoBass JOJs B IpPOLIEHTax 7To | 1. OAMH JUTP pacTBOpa
15 M 1
Mmacca PacTBOPEHHOI'0 BelecTsa, | 2. CTO IPaAMMOB PacTBopa
NPUXOAAMIASCA Ha. .. 3. KUJIOrpaMM pacTBOpa
4. KWJIOTpaMM pacTBOPHUTENs
16 B 2 murpax 0,01 H. pactBopa cepnoii |1. 0,98r
KHCIOTHI  cojepxurcs  pactBopensoro | 2. 0,098 r
BEIECTBA; 3. 049r
4, 49r
17 3aKOH, XapaKTEPU3YIOIIUH 3aBUCHUMOCTH | |. 3aKOHOM DJIEKTPOHEUTPATILHOCTH
CTENEeHH JAUCCOLMAIMM OT KOHIUEHTpauuu | 2. 3aKOHOM pa3BeaeHus OcTBaibaa
(pa3BeneHus) AIEKTPOJIUTA u | 3. 3akonom Dapazes
YCTaHABJIUBAKOIIUN CBSI3b Mexny | 4. 3akonoM Konbpayma
KOHCTaHTOM JIUCCOLIMALIMU M  CTEHEHbIO
IIEKTPOJINTUYECKON JYCCOLIMAINH,
Ha3bIBAETCH. ..
18 Peakmust 0OMEHHOTO pa3ioxeHus conu | 1. ruapaTarueit
BOOM  (peakuusi, oOparHas  peakiuu | 2. cojJbBaTauuei
HEWTpanmM3aIiy) Ha3bIBaeTCA. .. 3. COIBBOJIU30M
4. TUAPOTIU30M

18




19

OKHCIUTEIIMHU Ha3BIBAIOTCH. . .

=

BCE METAJIBI

2. BEIECTBA, JIEMEHTHI KOTOPBIX,
MIPUCOEANHSSA DIEKTPOHBI,
BOCCTaHaBIIMBAOTCS

3. BeIIECTBA, AJIEMEHTHI KOTOPBIX, TEePsis

JJIEKTPOHBI, OKUCIISAIOTCA

4. cepoBogopoaHas kuciora HoS u ee
COJII
20 B peakiiuu Cu + HNO3 (pass) u3menenue | 1. NOz— NHs
crerieHu okuciaeHus aszora mnpoxoaut 1o | 2. NOz— N2
CIIETYIOIIIEH CXeMe: 3. NO3— NO
4. NO3z— N203
Bapuanr 2
Ne Bonpocsl BapuanTbl oTBeTOB
n/n
1 [Tepmanranar Kaaus - 3T0 1. CaMnOg4
2. KMnOs3
3. KMnOg4
4. KoMnQOgy
2 Mapranen B mepMaHranarax B peakuusx c¢ | 1. B ro0oii cpeze
BOCCTAHOBHTENIAMH BOCCTaHABIIMBAaeTCs MO | 2. TOJBKO B HEMTPaIbHOMU cpesie
cxeme Mn*7+3e=Mn*4: 3. TOJBKO B CHJILHOIIEIIOYHOM cpefie
4. TOJBKO B KUCJION cpefie
3 DNeKTpOoAHbIE OTEHIMANBI onpenelsitoT o | 1. Hepuera
YpaBHEHUIO! 2. Tadens
3. Konbpaymia
4. llTepna
4 Jns  nonnoit HeWtpanuzaumu 1  wmons | 1. 1 moinb
THUAPOKCUAA JKele3a Tpedyercs CostHOU | 2. 2 Mojs
KHUCJIOTBI: 3. 3 Mons
4. 4 mons
5 OkucneHne — 9HTO TOJypeakuus, NpH | 1. CTEreHb OKUCICHUS aTOMHOW YaCTHUIIbI
KOTOPOH. .. JJIeMEHTa  TIOBBIIIACTCS  BCIICICTBHUE

MPUCOETUHEHHS SJIEKTPOHOB
2. CTENEHb OKUCJIEHHUST aTOMHOM YacCTHIIBI
JJIEMEHTAa  TIOBBIIIACTCS  BCIIEACTBHE
OT/Iauu AJIEKTPOHOB

3. cTerneHb OKUCIEHUS] aTOMHOM YaCTHIII
JJIEMEHTa  IIOHMJKAETCI  BCIEACTBHE
OT/Iauy AJIEKTPOHOB

4. cTereHb OKUCIICHHUS aTOMHOM YacTHITEI
9JIEMEHTA

IIOHMXACTCA BCJIICACTBHC
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MPUCOCAUHCHUSA 3JICKTPOHOB

6 OKBHUBaJICHTHasi Macca KapOonara HaTpus B | 1. 26,5 r/ Mmoib
peaKuu: 2. 53 v/ Monb
Na,COs + HClI = NaHCO3 + NaCl paBua... | 3. 106 r/moib
4. 35,3 r/ moJb
7 Kakoit w3 mnepeuncnennbix oxcumoB He | 1. NO
obpasyer kucnor wmam ocHosammii mpu | 2. N2Os
B3aUMOJIEUCTBUU C BOJOM? 3. K0
4. CaO
8 OtHocuTeNnbHAsA  IUIOTHOCTH  Taza 1o | 1. renwmit
BOZOpOAY paBHa 16. JlaHHbIH a3 — 2. a3or
3. KUCJIOpO
4. xnop
9 OpOuTanbHOE KBAHTOBOE YHUCJIO MOXKET | 1. HarypambHOro psna uucen or 1 g0
MPUHUMAThH 3HAYCHHUS: OECKOHEYHOCTH
2.0t 0 g0 (n-1)
3.0t — | g0 +1
4.+%u-"0
10 [Topsmox 3aMoIHEHUS anekTpoHamH | 1. 3akoHOM Apxumena
opbuTanei aToma orpezenseTcs | 2. HeONpeaeIeHHOCTH
MPUHLIUTIAMH 3. mpaBUIIOM OypaBUYMKa
4. MUHUMH3AIUU DHEPTUU, 3alPETOM
[Taynu u npaBwioM XyHzaa
11 Jlns  kakoro Meraula B OCHOBHOM | 1. ene3o
COCTOSIHHM  HMMEET  MECTO  «IIpOBa» 2. xobanbT
5JIEKTPOHA THUIIA: 3. HuKem®
1e 4. xpom
4s — 3d ?
12 K d-a;iementam otHOCSTCS. .. 1. marTaHOUBI
2. BCE DJIEMEHTHI MAJIBIX TIEPHOJIOB
3. 3amonHseTCs MeKTpoHamu d-
MOTypOBEHb
4. mepBbIe JABa dJIEMEHTA KaXKI0TO
nepuoaa
13 Kaxkoii Tun cBsi3u B kpuctamie KCI? 1. KoBaseHTHas MONSAPHAS
2. WOHHas
3. Merajutn4yecKas
4. NIOHOPHO-AKIENTOPHAS
14 DHTpONUS paBHA HYJIIO TPH. .. 1. 298K
2. 1atm
3. 0K (mmeanbHBIA KPUCTAILT)
4. TOCTOSTHHOM JaBJICHUU
15 B u306apHO-M30TEpMHUECKUX  YCIOBUSX | 1. MpsAMOi peakiuu

pEaKIMK TPOTEKAIOT CaMOIPOU3BOIBHO B
HalpaBJICHUH:

2. 00paTHOMU peaKIuu

3. noHwxeHus 3Hepruu ['eapMrobia

4. nonnxenus sHepruu ['udoca
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16 KoHcTaHTa paBHOBECHSI 3aBUCHT OT: 1. Temneparypsl
2. KOHIICHTpALUU
3. IpUPOJIbI peareHTOB
4. arperaTHOrO COCTOSIHUS BEILIECTB
17 Ckopocts  peakuuu  Bospactaer npu | 1. Banat-T'odda
yBelnnueHH! Temmeparypsl Ha 10° ~ B 2-4 | 2. Appenunyca
pasa. 3. Kupxroda
DTO IpaBUIIO: 4. Hlpenmunrepa
18 Mepoii snektponuTuyeckoit auccormauuu | 1. pH pactBopa
ABJISCTCA. ... 2. MoJIIpHasi KOHILIEHTpal|s pacTBopa
3. CTemneHb TUCCOLUAUU
4. KOHCTaHTa TUPOIIU3A
19 HopmainpHast KOHIEHTpaIus 1. 0,0033
0,01 M pactBopa cymbbhara amomunus | 2. 0,005
paBHa... 3.0,02
4. 0,06
20 MomnsuibHasi KOHIEHTPAIUA-ITO. .. 1. d4ucmo  Mose  pPacTBOPEHHOIO
BEIIECTBA B OJHOM JIUTPE pacTBOpa
2. 4ucio SKBUBAJICHTOB
PacTBOPEHHOI'O BEIIECTBA B OJIHOM
JUTpE pacTBOpa
3. 4ucio  Moled = PacTBOPEHHOTO
BElIeCTBA B OJIHOM KHJIOTpaMMe
pacTBopa
4. 4YuciIO  MOJEH  PacTBOPEHHOTO
BEILIECTBA B OJHOM KHJIOIpaMMe
pacTBOpHUTENs
Bapuanr 3
Ne
Bomnpocsl BapuaunTtbl 0TBeTOB
n/n
1. 3aKOH COXpaHEHHsS MacChl TJAcUT, 4TO B (1. Macca UCXOJHBIX BEIIECTB
Xome XUMHYECKOU peakuuu ocTtaercs |2. 00IIas Macca BEIECTB U Macca
HOCTOSHHOIA. .. KaKJIOTO XUMUYECKOTO peareHTa
3. Macca KaKJIoro peareHra
4. Macca KOHEUHBIX MPOAYKTOB
2 KomuuectBo BemectBa paccuuthiBatoT 1o |1 n=M/m
dbopmyie: 2. n=m/M
3. n=M+m
4. n=M-m
3 DKBUBaJeHTHas Macca KapOoHnaTta Hatpus B | 1. 106 r/monb
peaKIvu: 2. 53 1/ Monb
Na,COs + HCl = NaHCOs + NaClpasna... | 3 26,5 1/ Momb
4. 35,3 r/ Mmoib
4 Monb BemiecTBa 3TO TaKo€ €ro KOJIu4uecTBo, | 1. 3aHMMaer npu HOpPMAaJIbHBIX
KOTOpOE. .. ycIoBuUsiX 00beM 2,24 n/Momb
2. Torjomaer mpu HarpeBanuu 8,314

Jx Tenna
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ornpenensercs oTHomeHuem:m/M

comepxut yactu: 6,022-10-2

3.
4.
5 DKBUBaJIEHTHAasg Macca  okcuzma »diemeHra | 1. 35
coctaBisier 27. Uemy paBHa sKBUBajeHTHas | 2. 19
Macca 3JjieMeHTa’? 3.20
4.18
6 PV=nRT —ro0... 1. 3akon ['ecca
2. 3ako0H ['yka
3. 3akoH MeneneeBa-Knanelipona
4. mpaBWJIO pbIvyara
7 3aKOH SKBHBAJICHTOB: 1. mi/my=31/32;
2. m2/m1=D1/3;
3. m1-my=31/92
4. m1+mz= D1/92
8 MonekynsipHas MaccacenenoBogopoaa | 1. 50
paBHa: 2. 60
3.70
4. 80
9 3akon boiinsg-Mapuotra: 1. pV=nRT
2. pV=const
3. V/T=const
4. pV/T=const
10 IIpn B3ammopeiictBun 12 rCc momywyenuem | 1. 12,2 1
YTIAEKUCIOro raza tpedyetcs Oa: 2.11,2n
3.224 1
4.5,6 1
11 OTtHocuTeNbHAs TUIOTHOCTH Ta3a (D) paBHa: 1. MJ/M2
2. Ma/M1
3. Moz /M1
4. M1/Msosz
12 Kucnasgs comp THApOKCHMIA CTPOHLMS U 1. Srs (AsOa)2
OPTOMBIIIBSIKOBOW KUCIIOTHI UMEET BU: 2. CsH2AsOq
3. STHAsO3
4. STHASO4
13 Kakoii u3 MEePEUYHNCICHHBIX okcuaoB | 1. Na2O
amM(OTepHBINH? 2. Cr203
3. S03
4. MgO
14 [TaprmansHbIM  JaBIEHHEM Ta3a B cMecH | |. n300apHO-M30TEPMHUUECKH
Ha3bIBACTCS JIABJICHHE, KOTOPOE OKa3bIBAI ObI | 2. N30XOPHO-U30HTPOIMIMHO
ras, eciam OBl M3 CMecH 3. U30XOPHO-U30TEPMUIYECCKHU
yIaiauiv Obl BCE OCTATbHBIE Ta3bl. 4. n300apHO-U30IHTPOITUIHHO
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15

OpOuTanpHOE KBAaHTOBOE YHUCIO  MOXET

IIPUHUMATh 3HAYCHUS.

HaTypaJIbHOTO psAJia unucen oT 1 1o
OECKOHEYHOCTH

+hu—"

ot 0 10 (n-1)

16

OHTAJIBIU - ITO:

PN EIRWD

U-pV
U+pV
H-TS
U-TS

17

MousipHOCTB 3TO YHUCIIO0 MOJIEH
PacTBOPEHHOIO

Ha...

BCIICCTBA, MPHUXOAAIICCCA

oINS

Cto rpamMMOB pacTBopa
KHJIOTPaMM pacTBopa
OJIVH JIUTP pacTBopa
KHJIOTPAMM PacTBOPHUTES

18

| npaBuno Kneukosckoro:

3aI0JTHEHHE DJICKTPOHHBIX 000JI0YEK
B aTOMax IPOMCXOUT B MOPSIKE
BO3pACTaHMsI CyMMBI KBaHTOBBIX
gucen N u |

SHEPTHS DIIEKTPOHA
IPOIOPIMOHAIbHA PAa3HOCTH
[VIABHOT'O KBAHTOBOIO yucia u |
3aI10JIHCHHE DIIEKTPOHHBIX 000I0YEK
B aTOMax IPOMCXOUT B OPSIIKE
yOBIBaHHsI CyMMbl KBaHTOBBIX YHCEI
nu l

3aM0JTHEHHE YJICKTPOHHBIX 000I0UEK
B aTOMax MPOMCXOUT B OPSIIKE
BO3pAcTaHMsI CyMMbI KBaHTOBBIX
gucen N,m u |

19

KoncranTa paBHOBECHS pEaKIInu:
Fe304s) + CO (g 3FeOs) + CO2(g) paBHa...

no

4.

3
Preo - pco2

pFe304 “Peo

K =

K =e"%T

Pco,

K =

Pco
_ pFe3O4 " Pco

K= 3
Preo - pco2

20

B peakuuto ruaposinza BCTYNALOT. .. 1. TombKO coyi, 0Opa3oBaHHBIE XOTS OBl
OJTHUM CJ1a0BIM DIIEKTPOIIUTOM

2. TONBKO COJIM, OOpa3OBaHHBbIE IBYMsS
CI1a0BIMH AJIEKTPOIUTAMU

3. TONbKO conM, OOpa3oBaHHbIE ABYMS
CHJIBHBIMU 3JIEKTPOJINTAMH

4. mro0ble cou

23




6.3. Onucanne moka3sarejiel 1 KpUTepHeB KOHTPOJISI YCIIEBAEMOCTH, ONMHCAHHE IIKAJI

OICHUBaAHUA

6.3.1. Kputepuu ouieHOK MPOMEKYTOYHOM aTTecTanuu (3K3aMeH)

Onenka

Ioporoeslii ypoBeHb

Yray0neHHbIH

IIpoaBuHyTHII

CTyneHT HE 3HaeT
3HAYUTENHLHON YacTH
MaTepuana, JI0ImycKaeT
CYIIIECTBEHHBIE OIIHOKA B

ITOBEPXHOCTHO 3HAET
MaTepHaT OCHOBHBIX
pa3IenoB u TeM
y4eOHOW JUCUIUTUTHHEI,

3HaeT MaTepual,
TPaMOTHO H T10

CYIIECTBY U3JaraeT
€ro, JI0IycKas

«2» OCBOEHMA YPOBeHb OCBOEHUS YPOBEeHb OCBOEHMS
(HeyI0BJIETBOPHUTEIBHO) «3» «4» «S»
(YA0BJIETBOPHTEIBHO) (xopo1o) (oTJIM4HO)
CTyIleHT B OJTHOM
CryneHT Xopo1io N
CryneHt 00BEMe 3HAEeT

Martepua,
TPaMOTHO | TI0
CYIIECTBY U3JaraeT
€ro, He J0MycKast

porpamMMoit 00yueHus
3aJlaHUU HE BBIIIOJIHEHO

3aJIaHUS BBHITTOJTHEHBI
Y/IOBJIETBOPUTEIHHO

3aJaHunsd yCIICIIHO
BBITIOJTHCHBI

HEKOTOpbIE
OTBETaX Ha BOIPOCHI JOMYCKAeT HETOYHOCTHU CYILLIECTBEHHBIX
HETOYHOCTH B OTBETE N
B OTBETE Ha BOIPOC HETOYHOCTEH B OTBETE
Ha BOIIPOC.
Ha BONPOC
Besommbouno
He ymeer nHaxoautb Huorna naxogur YBEpPEHHO HAXOUT HAXOJLAT
peleHus: 00JIBITNHCTBA peleHus, pereHus, pemegml
MPeTyCMOTPEHHBIX peayCMOTPEHHBIE MPEeIyCMOTPEHHBIC i
pely va pey o P peny o p MPEIYyCMOTPEHHBIE
MpOrpaMMoi 00ydeHus: | mporpaMmoin o0ydYeHusl | IporpaMMoOr 00yUYCHHUSI DOrDAMMOI
3aJlaHui 3aJaHUI 3a1aHul porp .
oOydeHus 3a1aHnil
bonpmmHCTBO IIpenycmoTpeHHbIE IIpenycmoTpeHHbIe IIpenycmoTpeHHbIe
MPENYCMOTPEHHBIX MPOrpaMMoi 00ydeHust | MporpaMmMoit 00yueHus MPOTpaMMoit

0o0ydeHus 3aaHus
YCIEIIHO BBITIOJIHECHBI

pruepmm WiKaia oueéHueanuA 3HAHUI 6 MECM O8Ol ¢0pM€.’

KosimuecTBO NpaBUIbLHBIX OTBETOB,
o Onenka
)
0-49 HeynornerBopurenbHO
50-65 Y 10BIETBOPUTENBHO
66-85 Xopormro
86-100 OTan4HO

7. VUEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE
JUCHUTJINHBI

7.1. PexoMenayemasi JuTepaTypa
7.1.1. OcHoBHas JIMTepaTypa

1. I'muaxa H.JI. O6mas xumus / H.JL. I'muaka. — M.: KHOPYC, 2016. — 752 c.
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-

stereotipnoe-knorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-

uche.php

2. AxmeroB H.C. O6mas u Heoprannueckas xumus / H.C. AxmetoB. — CII6: Jlans, 2014. —
752 c. https://e.lanbook.com/book/50684

3. 3aiinieB O.C. Xumus. Yuebnuk / O.C. 3aiines. — M.: FOpaiir, 2015. — 470 c.
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-bakalavriata.html
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http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoe-knorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoe-knorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoe-knorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
https://e.lanbook.com/book/50684
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-bakalavriata.html

7.1.2. lonoHUTeIbHAS JIUTEPaTypa

1. Kapamerbssam M.X. OOmas u ©Heopranuwdeckas xumus / M.X. KapamnerssHil,
C.U. dpakun. — M.: JIubpokom, 2015. — 592 c. http://mexalib.com/view/19044

2. Koposun H.B. O6mas xumust / H.B. Koposun. — M.: Academia, 2011. — 496 c.

http://potrekeram.ru/1-korovin-n-v-obschaya-himiya-skachat.htmi

3. CyBopoB A.B. O6mas xumus / A.B. CyBopos, A.b. Hukonbckwii. — CI10.: Xumuznar, 2007. —
624 c. http://www.studentlibrary.ru/book/ISBN5938081297.html

7.1.3. YyeOHO-MeTOAHYEeCKOe o0ecledeHue

1. Xumusi: Metoandeckue yKkazaHus I CAMOCTOSITEIBHON paOoThI [ DJIEKTPOHHBIN pe-

cypc] / HamumonanbHblii MuHEpanbHO-ChIpbeBOi yHHBepcuTeT «lopubiit»y. Cocrt.: W.B.
bepmunckuii, T.E. JlutBunosa. CII6, 2017. 59 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017-182.pdf

2. Xumus: Metoauueckue ykasaHus K jaboparopusiM padotam / Cocrt.: O.JI. Jlo6auesa, H.B.
Jlxxesara. Cankt-IlerepOyprekuii ['opasiii yausepcurtet. CI16, 2020 44 c.

7.2. ba3pl  JaHHBIX, JJIEKTPOHHO-OHOJIMOTeYHbIe CHCTeMbl, HHG(POPMALMOHHO-
CIIPABOYHbIE M IOMCKOBbIE CHCTEMbI

1. Esporneiickas nudposas oudimoreka Europeana: http://www.europeana.eu/portal

2. IHpopManmmoHHO-N3aTeIbCKIUI  IIEHTP 1O  TEOJOTHH M HEAPOIOJIb30BAHHIO
MuHucTepcTBa TNPUPOAHBIX pecypcoB u  3skosoruu  Poccuiickoit  @enepamun - OO0
"TEOMH®OPMMAPK"- http://www.geoinform.ru/

3. UadopmannoHHo-aHATUTHIECKHIA 1IeHTp «Munepam» - http://www.mineral.ru/

4. Koncynerant [lmroc: cmpaBodHO - TOMCKOBas cucTeMa [DIeKTpOHHBIM pecypc]. -
www.consultant.ru/

5. Muposas 1udposas 6ubnuoreka: http://wdl.org/ru

6. Hayunas snextpoHHas 6ubmuoreka «Scopus» https:// www.scopus.com

7. Hayunas snexktponHas 6ubnuoteka Science Direct: http://www.sciencedirect.com

8. Hayunas snextponnas oubmmoreka «e-LIBRARY»: https://elibrary.ru/

9. ITouckossie cuctems! Yandex, Google, Rambler, Yahoo u ap.

10. Cucrema TAPAHT: 31ekTpOHHBIH EpUOANYECKUN CIIPAaBOUHUK [DJIEKTPOHHBIN pecypc]
www.garant.ru/

11. Tepmuueckue KOHCTAHTHI BEIIECTB. DIIEKTPOHHAast 6a3a TaHHbIX,

http://www.chem.msu.su/cgibin/tkv.pl

12. Dnexktponnas 6mdmuoreka Poccuiickoit ['ocymapcTeennoit bubamorexku (PI'B):

http://www.rsl.ru/

13. DnekTpoHHas OMOIMOTEKa yIeOHUKOB: http://studentam.net

14. DnexTpoHHO-0MOAMOTEUHAs CUCTEMa U3/aTeIbCKOro IeHTpa «JlaHb»

https://e.lanbook.com/books

15. DnekTpoHHO-6uGMMOTeuHas cucrema «I5C FOPAUT» www.biblio-online.ru

16. Dnexrponnas oubnuoreunas cucrema «HannonanpHbli IM(pPoBOI pecype «PyKoHT»»

http://rucont.ru/

17. DnexTponHo-0mbmMoTeyHas cuctema http://www.sciteclibrary.ru/
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYUEHUME JIUCIHUIIJIMNHBI

8.1. MaTepuajbHO-TEXHUYECKOE OCHAIIlEeHHE Ay TUTOPHIi:

Crienuani3upoBaHHbIC ayJUTOPHH, UCTIOIB3yeMbIe MPU MPOBEICHUH 3aHATUN JIEKIIMOHHOTO
TUTA, OCHANICHBI MYJIbTUMEAHMMHBIMU MPOEKTOPAMU U KOMILJIEKTOM AaliapaTypbl, MO3BOJISIOIICH
JEMOHCTPHPOBATH TEKCTOBBIC U TpayUueCKrue MaTepUAITHI.

JlaGopaTopun OCHaIICHBI XMMHUYECKUM OOOPYIOBaHHEM, PEaKTHUBAMH M JAOOPATOPHBIMU
YCTaHOBKaMHM, HEOOXOUMBIMH JIJIsI BHITIOJIHEHHS JIA0OPATOPHBIX PAOOT MO TUCIUTIIIUHE «XHUMUS».

B ydeOHOM mporecce HCMONB3YeTCs KOMIUIGKT —JEMOHCTPAIIMOHHBIX — CTEHIOBBIX
MaTepHUasoB IO 00IIeH U HEOPTraHUYECKON XUMUH.

8.1.1. Ayautopuu 1jis NpoBeleHHs JeKIMOHHBIX 3aHATHIi

128 nocaoounvix mecm

OcHarneHHOCTh: MynbTUMEIMIHAS YCTAaHOBKA C aKyCTHYeCKOM cuctemoit — | mT. (B T.4.
MYJbTUMEANHHBIA MPOCKTOpP — 1 mIT., MPOCKIMOHHAS ammapaTypa: UCTOYHUK OecrepeOoiHOoro
nuTtanus — 1 wr., skpad — 1 wr., MoHUTOp — | WT., KOMIBIOTEP — 1 IIT.), BO3MOXKHOCTh IOCTYNA K
cetn «MHTEepHET», CTYN s cTyneHToB — 128 mit., kpecino npenonasarens — 1 mT., cton — 65 mr.,
MepeHoCcHas HaCToJIbHas TpuOyHa — | WIT., JOCKa HACTEHHAs MarHUTHO-MapKepHas — 2 IIT., TU1aKkat
B paMKe HaCTCHHBINA — 9 mmIT.

[lepeueHbp NHMIIEH3MOHHOTO MporpaMmHoro obecrneuenusi:  Microsoft  Windows 7
Professional, Microsoft Office 2007 Professional Plus, antusupycHoe mporpaMMHOe 0OecIieueHuUE:
Kaspersky Endpoint Security, 7-zip (cBobomHo pacrnpoctpansemoe I10), Foxit Reader (cBo6oaHo
pacopoctpansiemoe I10), Sea Monkey (cBoboano pacnpoctpansemoe I10), Chromium (cBo6oaHO
pacnpoctpansiemoe I10), Java Runtime Environment (cBoboaHo pacnpoctpansiemoe [10), do PDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6omHO
pacnpoctpansiemoe [10), Inkscape (cBobomHo pacnpoctpansiemoe I10), Xn View (cBoOomHO
pacrpoctpansiemoe [10), K-Lite Codec Pack (ceo6oaHo pacmpocrtpansemoe I10), FAR Manager
(cBoGoHO pacnpocTpansemoe [10).

64 nocadounvix mecma

OcHameHHOCTh: MyNbTUMEIUUHBIA TpoekTop — 1 ImT., NPOEKIMOHHAs amnmaparypa:
UCTOYHUK OecmepeOoifHoro nuranust — 1 mr., 3kpad — 1 wT., HOYTOYK - 1 MmT., (BO3MOXXHOCTh
noctyna k cetu «HTepHET»), cTolika MOOMIbHAs — 1 mMT., CTyN A CTYJIEHTOB — 64 IIT., Kpecio
npernojasatens — 1 wT., cron - 33 mT., NepeHocHas HacToybHas TpuOyHa — 1 mT., Jocka Oenas
HACTEHHAs MarHUTHO-MapKepHast — | IIT., TutakaT B paMKe HACTEHHBIH — 4 IIT.

[lepeueHp HMIIEH3MOHHOTO MporpaMmHoro obecrneuenusi:  Microsoft  Windows 7
Professional, antuBupycHoe mporpammHoe obecneuenue: Kaspersky Endpoint Security, 7-zip
(cBobomHO pacnpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansemoe I10), Foxit
Reader (cBobGomHo pacmpoctpansiemoe [10), Sea Monkey (cBoGoano pacmpoctpansemoe [10),
Chromium (cBobomHo pacmnpoctpansemoe [10), Java Runtime Environment (cBoGomHo
pactpoctpansiemoe [10), do PDF (cBobomno pacrnpoctpansemoe [10), GNU Image Manipulation
Program (cBoGomno pacmpoctpansemoe [10), Inkscape (cBoGogno pacmpoctpansemoe I10), Xn
View (cBoboano pacmpoctpansemoe I10), K-Lite Codec Pack (cBo6oaro pacmnpoctpansiemoe I10),
FAR Manager (ceo6oano pacupoctpansemoe [10).

60 nocadounvix mecm

OcHameHHOCTh: MynbTUMEAUHHBIA TPOEKTOp — | IIT., TPOEKIIMOHHAs aIlmaparypa:
UCTOYHUK OecmepeOoiftHoro muranust — 1 mr., 3xkpan — 1 mT., HOYTOYK - 1 mT., (BO3MOXXHOCTH
noctyna k cetu «HTEepHET»), cTolika MoOUIbHAsA — 1 mT., CTyn A cTyIeHTOB — 60 mIT., Kpecio
npernoasatenss — 1 mT., cron - 31 mr., nepeHocHas HacToibHas TpuOyHa — 1 mT., Jocka Oemas
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HACTEHHAs MarHUTHO-MapKepHas — | 1mT., Tocka moa Men — | ImT., miakaT B paMKe HaCTECHHBIN — 3
IIT.

[lepeueHp NHMIIEH3MOHHOTO MporpaMmHoro obecrneuenusi:  Microsoft Windows 8
Professional, Microsoft Office 2007 Professional Plus, Corel DRAW Graphics Suite X5, Autodesk
product: Building Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nporpaMMHoe
obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBobomno pacmpocrpansemoe I10), Foxit
Reader (cBoGomuo pacmpoctpansiemoe I10), Sea Monkey (cBoboano pacmpocrpansemoe I110),
Chromium (cBoGoauo pacnpoctpansemoe I10), Java Runtime Environment (cBoGoaHO
pacrpoctpansiemoe I10), doPDF (cBoboano pacmpocrpansemoe I10), GNU Image Manipulation
Program (cBoGomno pacmpoctpansemoe [10), Inkscape (cBoboano pacmpoctpansemoe I10), Xn
View (cBo6oano pacmpoctpansemoe I10), K-Lite Codec Pack (cBo6oaHo pacnpoctpansiemoe I10),
FAR Manager (ceo6omno pactipoctpansemoe [10).

56 nocaoounvix mecm

OcHameHHOCTh: MyIbTUMEIUHHBI TPOSKTOp — 1 IIT., TPOCKIMOHHAs armaparypa:
UCTOYHUK OecrniepeOoiiHoro nutanus — 1 mT., skpaH — 1 mwT., HOyTOyK — 1 1WT., (BO3MOXHOCTb
noctyna kK cetu «HTepHET»), cToiika MOOWIbHAs — 1 mT., CTYN JJIs CTYyIEHTOB — 56 IIT., KPecio
npenonasatenss — 1 mT., cron — 29 wWIT., TEpeHOCHas HacTojbHas TpuOyHa — 1 mT., JOCKa
HACTEHHAas MArHUTHO-MapKepHas — 1 1IT., TU1akaT B paMKe HACTEHHBIH — 5 IMIT.

[lepeueHp NHMIIEH3MOHHOTO MporpaMmHoro obecrneuenusi:  Microsoft Windows 8
Professional, Microsoft Office 2007 Professional Plus, Corel DRAW Graphics Suite X5, Autodesk
product: Building Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nporpaMMHoe
obecnieuenne: Kaspersky Endpoint Security, 7-zip (cBo6omno pacmpoctpansemoe I10), Foxit
Reader (cBoGoano pacmpoctpansemoe I10), Sea Monkey (cBobomHo pacmpoctpansemoe I10),
Chromium (cBobGomno pacmpoctpansemoe I110), Java Runtime Environment (cBoboaHo
pacopoctpansiemoe I110), doPDF (cBo6omuo pacmpoctpansemoe I10), GNU Image Manipulation
Program (cBoGomHo pacmpoctpansemoe I10), Inkscape (ceoboano pacnpoctpansiemoe I10), Xn
View (cBoboano pacmpoctpansemoe I10), K-Lite Codec Pack (ceo6oaHo pacmnpoctpansiemoe I10),
FAR Manager (ceo6onno pacupoctpansemoe [10).

52 nocadoynvix mecma

OcHaneHHOCTh: MyJIbTUMEIUUHBIA MPOEKTOp — 1 MIT., MPOEKIMOHHAs afmaparypa:
UCTOYHUK OecnepeOoifHoro nutanus — 1 mr., skpadn — 1 wT., HOyTOyK — 1 mT., (BO3MOXXHOCTb
nocryna K cetn «MHTepHET»), CToiika MOOMIbHAs — 1 MIT., CTYN JUIS CTYAGHTOB — 52 IIT., KPecio
npenogaBatens — 1 1mT., cTonm — 26 IOT., NEpEeHOCHAas HacTojJbHas TpuOyHa — 1 mT., JOCKa
HACTEHHAs MArHUTHO-MapkepHast — 1 IIT., TUTakaT B paMKe HACTCHHBIN — 5 IIT.

[lepeueHp HMIIEH3MOHHOTO MporpaMmHoro obecrneuenusi: Microsoft Windows 8
Professional, Microsoft Office 2007 Professional Plus, Corel DRAW Graphics Suite X5, Autodesk
product: Building Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHOE MporpaMMHOe
obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit
Reader (cBobGomHo pacmpoctpansiemoe [10), Sea Monkey (cBoGoano pacmpoctpansemoe [10),
Chromium (cBobomHo pacmpoctpansemoe [10), Java Runtime Environment (cBoGomHo
pactpoctpansiemoe [10), do PDF (cBoGomno pacmnpoctpansemoe I[10), GNU Image Manipulation
Program (cBoGomHo pacmpoctpansiemoe I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), Xn
View (cBoboano pacmpoctpansemoe I10), K-Lite Codec Pack (cBo6oaro pacmpoctpansiemoe I10),
FAR Manager (cBo6oano pacupoctpansemoe [10).

30 nocaooynwvix mecm
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Ocnamennocts: Cton ayauTopHbld - 16 mT., ctyn ayautopHbeii — 30 mT., Kpecio
npernojasaTens — | MmT., JOCKa MarHUTHO-MapKepHas — | IIT., IepeHOCHasl HaCTOJIbHAsA TPUOYyHA —
lmT., pamka ¢ miakatoM — 4 IOT., TIepeKaTHas MYJIbTHUMEAMIHAs ycTaHOBKa (HOYTOyk Acer
Aspire7720 (Intel (R) Core (TM)2 Duo CPU T7700 2.40GHz 2 I'B); mbimb npoBoanas Genius
Laser; nmpoexktop DLP Texas Instruments VLT-XD600LP; croiika mepeaBuxHas MeTauIMuecKas
MHOTOSIpyCHast).

[lepeuyenp JHIIEH3MOHHOTO IporpaMMHoro obecmeuenus:  Microsoft Windows 8
Professional, Microsoft Office 2007 Professional Plus, Corel DRAW Graphics Suite X5, Autodesk
product: Building Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHOE MPOrpaMMHOE
obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit
Reader (cBobomHo pacmpoctpansiemoe I10), Sea Monkey (cBoboano pacmpoctpansemoe [10),
Chromium (cBobomHo pacnpoctpansemoe [10), Java Runtime Environment (cBoOomHO
pacrpoctpansiemoe I10), do PDF (cBoboxno pacnpocrpansemoe [10), GNU Image Manipulation
Program (cBo6oano pacmpoctpansemoe I10), Inkscape (cBoboano pacmpoctpansemoe I10), Xn
View (cBoboano pacnpoctpansemoe I10), K-Lite Codec Pack (cBobomHo pacmpoctpansiemoe 110),
FAR Manager (cBo6oano pacmpoctpansemoe [10).

8.1.2. Ayautopuu AJs NpoBeieHNus J1a00pPaTOPHBIX 3aHATHH

16 nocadounvix mecm

OcHaleHHOCTh: CTOJI JabopaTopHbIil ¢ neperopoakoit (1,8 M) — 4 mrT., cTos 1adopaToOpHBIN
uig mpenogaBarens — 1 T, mkad sabopaTopHbli — 4 MT., J0CKa MarHUTHO-MapKepHas
nepeaBKHas — | MIT., KOMIIBIOTEPHOE Kpeclio Ha posinkax — 18 mT., paMka ¢ miakaTtoM — 4 mrT.,
nepekaTHas MyJbTHMeauiiHas yctaHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); meis npoBogHast Genius Laser; npoexktop DLP Texas Instruments
VLT-XD600LP; croiika nepeaBrxHas MeTaJIMUECKasi MHOTOsIpyCcHasi) — 1 miT.

[TepeueHb TUIIEH3HOHHOTO Mporpammuoro obecrnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AutuBupycHoe nporpammuoe obecrieuenne Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansiemoe [10), Foxit Reader (cBoGomHO pacmpocTpaHsemoe
I10), Sea Monkey (cBobonno pacnpoctpansiemoe [10), Chromium (cB0OOOIHO pacnpocTpaHsIeMoe
[10), Java 8 RuntimeEnvironment (cBoGoano pacnpoctpansemoe I10), doPDF (cBo6omaHO
pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBo6oano pacnpoctpansemoe I10),
Inkscape (cBoOoHO pacnipocTpansemoe [10), Xn View (cBobonHo pacnpoctpansemoe [10), K-Lite
Codec Pack (cBobomno pacmpoctpansiemoe I10), FAR Manager (cBoO60AHO pacmpocTpaHseMoe
I10).

16 nocadounvix mecm

OcHaIeHHOCTh: CTOJ JabopaTopHbIi ¢ meperopoakoi (1,8 M) — 3 mT., cTOJ Ta0OPaTOPHBINA
¢ meperopoakor (0,9 M) — 2 mT., cTON JA0OpaTOpHBIA s TpenonaaBarens — 1 mT., mkad
BBITSDKHOM - 2 IIT., mKad gabopatopHbiil — 1 mIT., JO0cka MarHUTHO-MapKepHas rnepeaBkHas — 1
IIT., KOMITBIOTEPHOE KPEecso Ha pojukax — 18 mrT., cron-moiika — 1 mr., paMka ¢ miakatoM — 4 mir.,
akBaguCTIILIATOP AD-25MO — 1 mit., mratuB 1a60paTOpHBIA METAIMYECKUi - 7 IIT., yuyeOHo-
aHAJIMTUYECKU KoMmIulekc — 1 mT., mepekaTtHas MyJlbTHMEAMKHAs YCTaHOBKa (HOYTOyk Acer
Aspire7720 (Intel(R) Core (TM)2 Duo CPU T7700 2.40GHz 2 I'B); wmblmbs mpoBOAHAS
GeniusLaser; mpoektop DLP Texaslnstruments VLT-XD60OLP; croiika mnepenBukHas
MeTaJuIn4YecKass MHOrospycHasi) — 1 .
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[Tepeuens TUIIEH3MOHHOTO IporpamMMuoro obecredenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AuntuBupycHoe nporpammuoe obecrieuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansiemoe [10), Foxit Reader (cBoGomHO pacmpocTpaHsemoe
I10), Sea Monkey (cBo6oaHO pacnpoctpansemoe [10), Chromium (cBo60aHO pacmpocTpaHsIiemMoe
I10), Java 8 Runtime Environment (cBobomno pacmpoctpansiemoe I10), do PDF (cBoGomgHO
pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oano pacnpocrtpansemoe I10),
Inkscape (cBobGoaHo pacmnpoctpansiemoe I10), Xn View (cBoboaHo pacmpoctpansemoe I10), K-Lite
Codec Pack (cBo6omno pacmpoctpansemoe I10), FAR Manager (cB0OOIHO pacnpocTpaHsIemMoe
[10).

16 nocadounvix mecm

OcHaleHHOCTh: cTOJa JabopaTopHblil ¢ neperopoakoit (1,8 M) — 4 mT., cTos 1abopaTopHbIN
I mpenionaBarenst — 1 mT., mKkad BBITSXKHOW — 3 1mT., mKad 1abopaTopHbId — 4 MIT., JOCKa
MarHUTHO-MapKepHas NMepeABIKHAs — | MIT., KOMIIBIOTEPHOE Kpecio Ha ponukax — 18 mr., cron-
Moiika - 1 mT., paMKa C IUIakatoM — 4 IIT., MTaTHB JAO0OPaTOPHBIA METAIUTMYECKUH - 7 IIT.,
y4eOHO-aHAIUTUYECKUH KOMIUIeKC — 1 IIT., mepekaTtHas MyJbTHMEIUiHAs yCTaHOBKa (HOYTOYK
Acer Aspire7720 (Intel(R) Core (TM)2 Duo CPU T7700 2.40GHz 2 I'b); mbiib npoBoaHast Genius
Laser; mpoektop DLP Texas Instruments VLT-XD600LP; croiika nepeaBrkHas MeTaNIAYeCKast
MHoOrosipycHast) — 1 mr.

[lepeuenp TUIIEH3MOHHOTO TporpammHoro obecredenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AutuBupycHoe nporpammuoe obecrieuenne Kaspersky Endpoint
Security, 7-zip (cBoboano pacrpoctpansiemoe [10), FoxitReader (cBoOOaHO pacrpocTpaHsieMoe
I10), SeaMonkey (cBobomuo pacmnpoctpansemoe I10), Chromium (cBo60gHO pacmpocTpaHsiemMoe
I10), Java 8 Runtime Environment (cBoboano pacmpoctpansemoe [10), do PDF (cBobomHO
pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBo6oano pacnpoctpansemoe I10),
Inkscape (cBob6oaHO pacnpoctpansiemoe [10), Xn View (cBo6oaHo pactpoctpansemoe [10), K-Lite
Codec Pack (cBobomno pacmpoctpansiemoe I10), FAR Manager (cBoO60gHO pacmpocTpaHsemMoe
[10).

16 nocadounvix mecm

OcHaleHHOCTh: CTOJ JabopaTopHbIi ¢ neperopoakoit (1,8 M) — 4 mT., cTon 1adopaTOpHBIN
JUIsl TipeniofiaBarens — 1 mT., mKad BHITSDKHOW — 2 mT., mKad J1abopaTopHblii — 4 IIT., JOCKa
MarHUTHO-MapKepHas NepeBIKHAS — | IIT., KOMIIBIOTEPHOE Kpecsio Ha ponukax — 18 mir., crom-
Moiika - | mT., paMKa C TUTaKaToM — 4 IIT., ITaTUB JIAOOPATOPHBIA METAJUIMYCCKHMA - 7 IIT.,
yueOHO-aHAIUTUYECKUH KOMIUIeKe — 1 IIT., mepekaTtHas MyJbTHMEIUiiHAas yCTaHOBKa (HOYTOYK
Acer Aspire7720 (Intel(R) Core (TM)2 Duo CPU T7700 2.40GHz 2 I'B); mbims ipoBoaHas Genius
Laser; npoextop DLP Texas Instruments VLT-XD60OLP; croiika nmepenBukHas MeTaUIMuecKas
MHoOTrosipycHasi) — 1 mr.

[lepeuenpb TUIIEH3MOHHOTO TporpamMmHoro obecredenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AutuBupycHoe nporpammuoe obecrieuenne Kaspersky Endpoint
Security, 7-zip (cBobomuo pacnpoctpansiemoe [10), Foxit Reader (cBoGomHO pacmpocTpaHsiemoe
I10), SeaMonkey (cBobomuo pacmpoctpansiemoe I10), Chromium (cBoOGogHO pacmpocTpaHsieMoe
I10), Java 8 Runtime Environment (cBoGomno pacmpoctpansemoe I[10), do PDF (cBobomno
pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBo6oano pacnpoctpansemoe I10),
Inkscape (cBobGoaHo pacmnpoctpansiemoe I10), Xn View (cBoboaHO pacmpoctpansiemoe [10), K-Lite
Codec Pack (cBo6omno pacnpoctpansemoe [10), FAR Manager (cBo6omHo pacnpoctpansiemoe I10.

16 nocadounvix mecm
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OcHaIleHHOCTh: CTOJ JabopaTopHbIi ¢ eperopoakoit (1,8 M) — 4 mT., cToa 1ad0paTOPHBIN
Ui mpenionaBarenst — 1 mr., mKkad BBITSXKHOW — 3 1mT., mKad gabopaTopHbIi — 4 IIT., JOCKa
MarHUTHO-MapKepHas NepeABIKHAs — | MIT., KOMIIBIOTEPHOE Kpecso Ha ponukax — 18 mr., cron-
Moiika — | mrT., paMka ¢ mjiakaroM — 2 IMIT., ITaTHB JA0OPaTOPHBIA METaUIMYECKUH - 7 MIT.,
y4eOHO-aHAIUTHYECKUH KOMIUIeKC — 1 IT., mepekaTHas MyJbTHMEIHiHAs YCTaHOBKa (HOYTOYK
Acer Aspire7720 (Intel(R) Core (TM)2 Duo CPU T7700 2.40GHz 2 I'b); mbimis npoBoanast Genius
Laser; mpoektop DLP Texas Instruments VLT-XD600LP; croiika nmepeaBmkHas MeTaTAYeCKast
MHOTOsIpycHast) — 1 mT.

[Tepeuens TUIIEH3MOHHOIO IporpamMuoro odecredenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AuntuBupycHoe nporpammuoe obecrieuenne Kaspersky Endpoint
Security, 7-zip (cBoboxno pacrpoctpansiemoe [10), Foxit Reader (cBoGomHO pacmpocTpaHsemoe
I10), Sea Monkey (cBoboaHO pacnpoctpansemoe [10), Chromium (cBoOOIHO pacmpocTpaHsieMoe
I10), Java 8 Runtime Environment (cBo6omuo pacmpocrpansemoe I[10), doPDF (cBobomno
pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoGoano pacmpoctpansemoe [10),
Inkscape (cBoboHO pacnpocTpansemoe [10), Xn View (cBoboano pacnpocrpansiemoe I10), K-Lite
Codec Pack (cBobomno pacmpoctpansiemoe I10), FAR Manager (cBoO60ogHO pacmpocTpaHsemoe
I10).

30 nocaoounwvix mecm

OcHamennocts: Crton aymuTopHbld - 16 mr., cryn ayautopHeii — 30 mT., Kpecio
npernojasaTens — 1 MmMT., JOCKa MArHUTHO-MapKepHasi — | IIT., IepeHOCHas! HaCTOJIbHAS TPUOYHA —
lwT.,, paMka ¢ miakaroM — 4 IIT., NepeKaTHas MyJbTUMEAMIHas ycTaHOBKa (HOyTOyk Acer
Aspire7720 (Intel(R) Core (TM)2 Duo CPU T7700 2.40GHz 2 T'B); Mbliaib MpOBOIHAS
GeniusLaser; mnpoektop DLP Texas Instruments VLT-XD600LP; croiika mnepeaBxHas
MeTaJJTn4YecKasi MHOTOSIpyCHas ).

[TepeueHb TUIIEH3HOHHOTO Mporpammuoro odecrnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AutuupycHoe nporpammuoe obecnederne Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansiemoe [10), Foxit Reader (cBoOomHO pacrpocTpaHsemMoe
I1O), Sea Monkey (cBobonno pacnpoctpansiemoe [10), Chromium (cB0OOOIHO pacnpocTpaHsIeMoe
[1O), Java 8 Runtime Environment (cBoGomno pacnpoctpansemoe I[10), doPDF (cBo6omaHO
pacmpoctpansiemoe [10), Inkscape (cBoGomno pacmpoctpansemoe [10), Xn View (cBoOOmHO
pacnpoctpansiemoe I10), K-Lite Codec Pack (cBobGonno pacmpoctpansiemoe I10), FAR Manager
(cBo6oaHO pacnpoctpansemoe 110).

8.2. llomereHue 1Jis1 CAMOCTOSATEILHOI PadoThI

1. OcHaleHHOCTh MOMEUIEHHUS TSl CAMOCTOSATENbHOM paboThl: 13 mocamounsix MecT. CTyin
— 25mT., cTom — 2 IIT., CTOJ KOMIBIOTEpPHBIH — 13 mir., mkad — 2 mT., JOCKa ayTuTOpHAs
mapkepHas — 1 mr., APM yuebnoe 1K (MonuTop + cucremusiit 610k) — 14 mr. Joctyn k cetu
«HTEpHETY, B ANEKTPOHHYIO0 WHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpey Y HUBEPCUTETA.

[lepeueHp JUIEH3MOHHOTO MporpamMMmHoro obecrneueHusi: Microsoft Windows 7
Professional,; Microsoft Office 2007 Professional Plus, antuBupycHoe nporpaMMHoe oOecrieueHue:
Kaspersky Endpoint Security, 7-zip (cBo6oano pacnpoctpansemoe [10), Foxit Reader (cBobomHO
pacnpoctpansiemoe [10), Sea Monkey (cBo6oano pacmpoctpansemoe [10), Chromium (cBo6omHO
pacmpoctpansiemoe I10), Java Runtime Environment (cBobonno pacmnpocrpansemoe I10), doPDF
(cBobomHo  pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO
pacmpoctpansiemoe I10), Inkscape (cBobGomuo pacmpoctpansiemoe I10), Xn View (cBoGoaHO
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pacmpoctpansiemoe I10), K-Lite Codec Pack (cBob6ogHo pacmpoctpansemoe I10), FAR Manager
(cBoGoHO pacnpocTpansemoe [10).

2. OcHaIEHHOCTh MOMENICHHUS JUISI CAMOCTOSTEIHbHOU paboThl: 17 mocamouynsix mect. Jlocka
JUIs TUChbMa MapKepoM — 1 1mT., paboune MecTta cTyaeHTOB, obopynoBanHbie [1K ¢ moctymnom B ceTh
VYuusepcurera — 17 mirt., MynbTuMeAMHHBINA TpoekTop — 1 mT., APM npenogaBarens as paboOThI ¢
MyJibTEMEANA — | 1mT. (CHCTEMHBIH OJOK, MOHUTOpPHI — 2 1mIT.), cTod — 18 mr., crynm — 18 mir.
Hoctyn k ceru «VHTepHET», B AJIEKTPOHHYIO HWH(POPMAIIMOHHO-00Pa30BATEIbHYIO CpEIy
YHuBepcurera.

[lepedyeHp JMIIEH3MOHHOTO TMporpaMMHOro obOecreuenus: Microsoft Windows 7
Professional; Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus,
aHTUBHPYCHOE mporpammuoe obOecreuenue: Kaspersky Endpoint Security, 7-zip (cBoGomaHO
pacrpoctpansiemoe [10), Foxit Reader (cBo6oano pacnpocrpansemoe [10), Sea Monkey (cBo6oiHO
pacrpoctpansiemoe [10), Chromium (cBobomno pacmpoctpansiemoe [10), Java Runtime
Environment (cBo6oano pacmpoctpansemoe I10), do PDF (cBobomno pacmnpoctpansemoe I10),
GNU Image Manipulation Program (cBo6oano pacmpoctpansemoe I10), Inkscape (cBo6omaHO
pacopoctpansiemoe I10), Xn View (cBobomHo pacmnpoctpansemoe I10), K-Lite Codec Pack
(cBoGonHO pacnpoctpansemoe [10), FAR Manager (ceo6oaHo pacnpoctpansiemoe [10).

8.3. Ilomemenus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000PY/10BaAHUSA

1. LleaTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUCHUS:

OcHallleHHOCTb: MEPCOHAIBHBIM KOMITBIOTED - 2 WIT. (HOCTYI K ceTu «/HTepHeT»), MOHUTOP
- 4 mT., ceTeBOM HAKOMWTENb - | IIT., UCTOYHUK Oecrepe0OoNHOro mUTaHus - 2 IIT., TEJIEBU30P
iasMeHHblid Panasonic - 1 mt., Touka Wi-Fi - 1 mT., masiibHas ctaHnus - 2 MIT., Apeib - 5 IIT.,
nepdopatop - 3 mWrT., HA0OpP UHCTPYMEHTA - 4 MIT., TeCTEP KOMIBIOTEPHOMN CETH - 3 MIT., OAIIOH CO
CKaThIM Ta30M - | IIT., MacTa TEIJIONPOBOAHAS - | MIT., mbUiecoC - | MIT., paluOCTaHIMS - 2 IIT.,
cToJd — 4 1mT., TyMOa Ha KOJecHKax - | IIT., MOJCTaBKa Ha Koyiecukax - 1 mrT., mkad - 5 mrT., Kpecio
- 2 T, nectuuna Alve - 1 mir.

[lepeueHp NHMIIEH3MOHHOTO MporpaMmHoro obecrneuenusi:  Microsoft Windows 7
Professional, Microsoft Office 2010 Professional Plus, anTuBrpycHOE nMporpaMMHOe 00ecicueHHeE:
Kaspersky Endpoint Security, 7-zip (cBo6oarno pacnpoctpansemoe [10), Foxit Reader (cBoboaHO
pacrpoctpansiemoe [10), Sea Monkey (cBo6oano pacrnpoctpansemoe I10), Chromium (cBoGoaHO
pacnpoctpansiemoe I10), Java Runtime Environment (cBo6oaHo pacnpoctpansemoe I10), do PDF
(cBoObomHO  pacmpoctpansemoe I[10), GNU Image Manipulation Program (cBoGomaHO
pacnpoctpansiemoe I10), Inkscape (cBoGomno pacnpoctpansemoe I10), XnView (cBoOomHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBobomHo pacmpocrtpansemoe [10), FAR Manager
(cBoboaHO pacmpoctpansemoe [10).

2. llenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUEHUS:

OcHalleHHOCTh: CTOJ - 5 WIT., CTYJ - 2 WT., KPecio - 2 mT., mKag - 2 mT., IepCOHATBHBIN
KoMIbploTep - 2 wT. (moctyn k cetu «MHTepHer»), Monutop - 2 wmT., MOY - 1 mr., Tectep
KOMITBIOTEPHOM CeTH - | mIT., GAJIJIOH CO CXKAThIM Ta30M - | MIT., IrypymnoBept - 1 miT.

[lepeueHp NHMIIEH3MOHHOTO MporpaMMHoro obecneuenusi: Microsoft Windows 7
Professional, Microsoft Office 2007 Professional, anTuBHpycHOe mporpamMmHOE oOOecreuyeHue:
Kaspersky Endpoint Security, 7-zip (cBo6oano pacnpoctpansemoe [10), Foxit Reader (cBoboano
pacmpoctpansiemoe I10), Sea Monkey (cBoboano pacrnpoctpansemoe I10), Chromium (cBoGoaHO
pacrpoctpansiemoe I10), Java Runtime Environment (cBo6oauo pacnpocrpansemoe I10), do PDF
(cBobomHo  pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO
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pacmpoctpansiemoe I10), Inkscape (cBoGomuo pacmpoctpansiemoe I10), Xn View (cBobGoaHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBo6oano pacnipoctpansemoe I10).

3. LleHTp HOBBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHI U CPEICTB O0YUCHUS:

OCHaIEeHHOCTh: CTOJM - 2 WIT., CTYH - 4 WT., Kpecao - 1 mrT., mkad - 2 mr., nepcoHaTbHBIN
KoMIbroTep - 1 mt. (moctyn k cetn «MHTEpHETY), BeO-Kamepa Logitech HD C510 - 1 mmr., KonoHKH
Logitech - 1 mr., Tecrep KOMIbIOTEPHOH ceTH - 1 wmT., apens - 1 mr., Tenedon - 1 mrT., HAGOP
PYYHBIX HHCTPYMEHTOB - | IIT.

[lepeuyenp JHIIEH3MOHHOTO IporpaMMHoro obecmeuenus:  Microsoft Windows 7
Professional, Microsoft Office 2007 Professional Plus, anTuBrpycHOE mporpaMMHOe 00eCIICUeHHE:
Kaspersky Endpoint Security, 7-zip (cBo6oano pacnpoctpansemoe [10), Foxit Reader (cBoboaHo
pacnpoctpansiemoe [10), Sea Monkey (cBo6oano pacrnpoctpansemoe I10), Chromium (cBoGoaHO
pacnpocrpansiemoe I10), Java Runtime Environment (cBoboaHo pacrpoctpansiemoe [10), do PDF
(cBoObomHO  pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO
pacopoctpansiemoe I10), Inkscape (cBo6omno pacnpoctpansemoe I10), XnView (cBo6omHO
pacopoctpansiemoe [10), K-Lite Codec Pack (ceo6oano pacmpoctpansemoe I10), FAR Manager
(cBoGoHO pacnpocTpansemoe [10).

8.2. JIMIeH3MOoHHOe MPorpaMMHoe odecriedeHmne

1. Microsoft Windows 7 Professional

2. Microsoft Windows 8 Professional

3. Microsoft Office 2007 Professional Plus
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