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1. He.]'lb, 3a/lavYi U INIAHUPYEMBIC PE3YyJabTaTbI Oﬁy‘leHI/Iﬂ o AMCIHMIIJINHE
(Lenv u 3adauu ocsoenus oucyuniunsl, coomeememayiowue yenu OII)

L[GJ'IBIO OCBOCHHUA AMCHUIIIINHBI XUMHUS SIBISACTCS SBISCTCS (bOpMI/IpOBaHI/Ie
HCJIOCTHOI'O CCTCCTBCHHOHAYYHOI'O MUPOBO33PCHUA, HpI/IO6peTCHI/IC COBPCMCHHBIX
HpC,ZICTaBJIeHHﬁ O CTPOCHHC BCIICCTBA UM XHMHUYCCKOM IIPpOHECCCC Ha OCHOBC
TCPMOIANHAMUKU U KUHCTUKHU, U3YUCHUC XUMHYCCKHUX HAHOCHUCTCM, aKTyaJIn3alnia
TCOPCTUICCKUX HpO6J'IeM COBPCMCHHBIX TEXHOJIOT Ui IMPpOU3BOACTBA BJICKTPOHHBIX
CpCacCTB, 6a31/1py}0mnxc;1 Ha HOBBIX XHUMHUUYCCKUX MATCPHUAIAX, PA3BUTUC
T'OTOBHOCTHU HCIIOJB30BaTh HpI/IO6p€T€HHI)IC S3HAaHHA I ITIOHUMAHHA POJIA
XUMHUYICCKUX IIPOHCCCOB IIPU IBJICKTPOSHCPIUM, MCTAJNIOB U APYIrHX MAaTCpHUaAJIOB
JJIA COBpeMeHHOﬁ QJICKTPOOHCPICTUKE U JICKTPOTCXHHUKC.

3ajayaMy  JUCUUIUIMHBI  SBJISIFOTCS HW3Y4YEHUE NOHATHUHHOIO anmnapara
JUCLMIUIMHBI  «XHMHSA»,  OCHOBHBIX  TEOPETUYECKUX  IIOJIOKEHUU U
HKCIEPUMEHTAIbHBIX ~ METOJOB  XMMHMH; TEOPETUYECKHMX OCHOB  PalbOThI
TraJIbBAHUYECKUX  DJIEMEHTOB, DJIEKTPOXUMHUYECKUX YCTAHOBOK, TOIUIMBHBIX
DJIIEMEHTOB, KOPPO3MHM METAIOB; (OPMHUPOBAHME CIIOCOOHOCTEH  J1enarthb
3aKJIFOUYECHMS U BBIBOJABI O CBOMCTBAX BEIIECTB, ONPENECIATh B3aUMOCBSI3b MEXKIY
CBOMCTBAMH XUMHYECKOM CHUCTEMBI, NPUPOJOM BEIIECTB M HMX PEAKUUOHHON
CIOCOOHOCTBIO, NMPUBUTUE HABBIKOB INPUMEHEHUS TEOPETHUYECKUX 3HAHUU JUIs
peleHns MPaKTUYECKUX 3a]ad, YMEHUN NPOBEACHUS NPOCTEUIINX XUMHUYECKUX
DKCIIEPUMEHTOB.

Komnerenmu u uHIUKATOPBI, opMuUpyeMble y 00ydJaronuxcsi:

Koxa 1 HauMeHOBaHUE KOMIIETEHIUN Koa v HanMeHOBaHHE WHAMKATOpa
OIIK-1 — CnocoOeH HCIIob30BaTh
MOJIOKEHHS, 3aKOHBI X METOIBI OIIK-1.3 — JleMOHCTpUpYET 3HAHHE OCHOBHBIX
CCTCCTBCHHBIX HayK U MaTEMAaTuKu 1J1d 3aKOHOB XUMHWH U TIOHUMAHHUEC XUMHUUYCCKUX
pelIeHus 3a1a4 WHKEHEPHOM MPOLIECCOB
EeSTENTLHOCTH

2. Mecto aucuuninHbl B cTtpykrype OIl

[Tocnenyronye TUCUUTUINHBI:
b1.0.08 ITpombiiennas skosorust; b1.0.09 be3onacHOCTh KU3HEESITEIBHOCTH,
b1.0.18 Marepuanosenenne, b1.0.22 CrpykTypa M CBONCTBA MAaTepUaIOB
sanexktponuky; b1.B./12.01.02.01 Xumuyeckrie OCHOBBI TEXHOJOTUH MATEPUAIIOB,
b1.B.JZ12.01.02.02 Kpucramiorpadpus, b1.B.J12.02.02.03 Hanomarepuamnbl wu
HAaHOTEXHOJIOTHUHU.

3. CTpyKTypa H coep:KaHue TUCHUIITUHBI
3.1. CTpyKTYypa AUCHMILINHBI
Jiist ouHOM popmMBbI 00yUeHUs

Bun yuebHoit paboThl Becero | Bcero | Cemectp
3E 4acoB 1




OBIAA TPYAOEMKOCTD JUCHUIIJIMHBI 3 108 108
KOHTAKTHAA PABOTA* - 61 61
AYJIUTOPHAS PABOTA 1,38 50 50
Jleknnn 0,44 16 16
[TpakTHueckue (CEeMUHAPCKUE) 3aHATHUS 0,5 18 18
JlaGopatopHbie pabOThI 0,44 16 16
CAMOCTOSATEJIbBHAS PABOTA OBYYAIOIEI'OCA 1,62 58 58
[TpopaboTka yueOHOTO MaTepuaa 0,62 22 22
KypcoBoii mpoekT - - -

KypcoBas padota - - -

[ToaroToBKa K MPOMEXYTOUHOM aTTECTAL[UU 1 36 36
[TpoMexyTouHass aTTeCTaIINS: 3

3.2. Conep:kanue IMCHHMILUIMHBI, CTPYKTYPHPOBAHHOE 1O pa3iejaM H
BHAM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl 1 | HIIEKCHI THAMKATOPOB
JUCIUILTAHBI 2 TPYAOEMKOCTH BU/]I bopMupyeMbIx
§ 110 BUJIaM y4€OHOM paboThl | KOHTPOJIs KOMITCTCHIIHT
o = = o ©
s |5 &2 F| &
| E|E|E|E
Pazpnen 1 18 4 4 4 6 TK1 OIIK-1.3 -31, OIIK-1.3 -33,
OIIK-1,3-V¥1, OIIK-1.3 -
Bl
Pazpnen 2 26 6 6 8 6 TK2 OIIK-1.3 -32, OIIK-1.3 -33,
OIIK-1.3-¥2, OIIK-1.3 -
Bl
Paznen 3 28 6 6 |6 10 TK3 OIIK-1.3 - 33, OIIK-1.3-
VY3, OIIK-1.3-Bl
DK3aMeH 36 0 OM 1 OINK-1.3
HToro 3a 1 cemectp 108 16 16 18 22
UTOro 108 16 16 18 22

3.3. Conep:xkanue JUCHUTITIHHBI

Paznen 1. Ctpoenue BemiecTna.

[TpenMer xumuu. 3HaUY€HHE XUMUU JJIsI SHEPTEeTUUECKON oTpaciau. Marepus
u QopMmbl cymectBoBaHus Matepud. CTPYKTYpHBIE YaCTHIIBI BEIIECTBA: aTOM,
MOJIEKYJIa, HOHBI, paauKaibl. [IepBbie MOenu cTpoeHus atoma.

Tema 1.1. KBanTOBO-MEXaHUYECKAs] MOJI€NIb CTPOEHUS aTOMa BOAOPOAA.

BonnoBoe ypauenue Illpeaunrepa. DnektpoHHass opOutainb. KBaHTOBBIE
yucia. [7aBHOe, opOWTalbHOE, MarHWTHOE, CIHWHOBOE KBAHTOBBIE YHCIIA.
Pacnipenenenue 31€eKTpOHOB B aTOME IO SHEPTETUYECKUM YPOBHSAM U TTOLYPOBHSM.
[IpaBuna kBaHTOBOW MexaHUKU. [[puHIMT MUHUMaIBHOM 3HEeprun. 3anpet [laynu.
[IpaBuno I'ynna. [IpaBuiia KiieukoBckoro.

Tema 1.2. Ilepuoamyeckuid 3akoH W Tmepuoaudeckas cuctema JI.1.




Menpeneesna.

Ilepnonnueckunt 3akon .M. Menneneesa. [lepnonnueckas cucrema [[.U.
MenpneneeBa. Ilepmoanueckue CBOWCTBA 3JIEMEHTOB. OHEPrus HWOHU3ALUU.
CpoJCTBO K 3JEKTPOHY. XUMHUS 3JIEMEHTOB..

Tema 1.3. Xumnueckas CBS3b.

Buapl xummnueckoi cBsi3u. Meto BaleHTHBIX cBsi3el. KoBajeHTHas CBS3b.
Merannuyeckas cBa3b. loHHas cBA3b. BonopoHas cBs3b.

ArperaTHOe COCTOSIHUE BeLECTBa. ['a3, )KUIKOCTh, )KUAKUE KPUCTAILIBI.

Tema 1.4. Hanoxumus.

OcHOBHbIE MOHATUS HAHOTEXHOJIOTHH. OOBEKTHI UCCIIETIOBAHMSI HAHOXUMUMU.

Pa3zpnen 2. 3akOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MPOLECCOB.

Tema 2.1. Xumunyeckass TEpMOIMHAMUKA.

OCHOBHBIE TOHATHS XUMHUYECKON TEPMOJMHAMUKH: CHUCTEMA, MapaMeTphbl
COCTOSIHMSI CUCTEMBI, (PYHKIIMM COCTOSIHUSI CHCTEMBI, (aza. DyHKUHUU COCTOSIHUS
CUCTEMBbI: BHYTPEHHSSI SHEPIUsl, SHTANbBIINA, SHTPONHs, s3Heprus ['nbb6ca, sHeprus
['enbmrosba. CaMONpPOU3BOJIBHBIE TPOLIECCHl. TepMOIMHAMUYECKUM MOTEHLINAI
KaK KPUTEPHUM U BO3MOKHOCTb IPOTEKAHUS XUMHYECKHUX ITPOLIECCOB.

Tema 2.2. XuMu4eckasi KHHETHKA.

CKOpOoCTh XMMHYECKOM pEaKkIuu. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT
KOHIIEHTpaIuu, oT Temneparypsl. [Ipasuno Bant-I'odhda. YpaBuenue Appenunyca.
Karanmuzaropsl.

Tema 2.3. XuMH4U€CKO€ paBHOBECHE.

OOpatumble  XMMHUYECKHE TIpouecchl. JluHamMuueckoe  XMMHYECKOEe
paBHoBecue. Ilpunmun Jle-Illatenpbe. BnusHue KOHLIEHTpalUuUW BEUIECTB,
JIABIICHHUS, TEMIIEPATYPbI, KaTAIM3aTOpa Ha CMEIIEHUE XUMHUYECKOTO PABHOBECHS.

Tema 2.4. PacTBOpBHI.

CnocoObl  BbIpaKeHHMs KOHLIGHTpallMM  pacTBOpPOB  (MmaccoBas — JOJis
pPacTBOPEHHOI'O0 BEUIECTBA, MOJISIPHAS KOHLIEHTpalus, MOJSpHas KOHLIEHTpauus
SKBUBAJEHTa, TUTP). eanbHble pacTBOphl. PeanbHbie pacTBOphl. ucconuanus u
acconmanus. ConpBarauuss W TUApaTanusas. Teopust  3IEKTPOJUTUUYECKON
nucconmanu - Appenuyca. CunbHble u  cialObie  d7eKTposiuThl. CTEneHb W
KOHCTaHTa jaucconmanuu. Pacuer pH pactBopoB cnaObix ©  CHJIBHBIX
AeKTpOoJUTOB. ['maponus coner. pH pacTBOpOB pas3MuUHBIX THUIIOB THAPOJIHM3A
COJIEH.

Paznen 3. DieKkTpoXMMHUECKHUE TTPOLIECCHI.

Tema 3.1. OKHUCIUTENTBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI.
OxucnurensHO-BOoccTaHOBUTENBHBIE peakinu (OBP) ux posb B npupoie, TEXHUKE,
DHEpreTuke. Teopusi OKUCICHHs] BOCCTaHOBIIEHUs. OKUcInuTeNb. BoccTaHOBUTEID.
PaccranoBka ko3¢ uiinenToB B ypaBHeHUsIX OBP HOHHO-3JIEKTPOHHBIM METOIOM.

Tema 3.2. DaekTpoxuMuyYecKue npoiecchl. ['aTbBaHUUECKU TIEMEHT.
JIBOWHOW SJEKTPUUECKUN CIOM. DIEKTPOJHBIA MOTEHUUAN. DJIEKTPOJbl MEPBOrO
pona. VYpaBHeHue HepHcra Ui METAIMYECKHX UM Ta30BBIX 3JIEKTPOJIOB.
VYpaBuenue HepHcra. KOHCTpyKIMS M 3JEKTPOAHBIE MPOLECCHI BOJOPOJHOTO U
KUCJIOPOAHOTO 3JIeKTpoJ10B. ['anmbBannyeckuit snemeHT (I'D) Janwodns - SAxobu.
[Ipunuun pabotrer I'D. Kartognble M aHOAHBIE MPOIIECCHI, TOKOOOpa3yrolias
peakums.  OJIC  raapBaHMYECKOrO0  3JIEMEHTA.  [OIUIMBHBIE  DJIEMEHTHI.



AKKYMYJISITOPHI.

Tema 3.3. DaeKTpoan3 pacTBOPOB.

DNeKTpoau3  pacijiaBoB U pacTBopoB. 3akoHbl  @Dapages.  Daxropsl,
OTIPENIETSIONINE TOCIEAOBATENbHOCTh  pa3psiia HOHOB TPU  BJICKTPOJIH3E
pPacTBOpPOB.

Tema 3.4. Koppo3usi MmeTayizioB. MeTo/ibl 3alllUThl METAJUIOB OT KOPPO3UH.
Knaccudukanms  KOPpO3HMOHHBIX  MpOIEcCCOB.  XHUMHUYECKass  KOPpO3US.
DNeKTpoXUMHUUYECKas KOPPO3Usl METAJUIOB C KHUCJIOPOJHOM U  BOJOPOJHOM
JIENOJIIpU3aIUeH.

3.4. TemaTu4yecKu NJIAH NPAKTUYECKHUX 3aHATHI

1. KBaHTOBO-MexaHUYECKasi MOJICNIb CTPOCHHS aTOMa BOJ0pOIa

2. Xumu4deckasi TepMoiuHaMuKka. Pacdet TepmoanHaMudeckoit PyHKITUi.

3. Xumnueckoe paBHoBecue. [Ipunnun Jle-11latense.

4. XuMmuueckas KHHETUKA. BIMAHNE CKOPOCTH peakUu OT KOHUEHTpalWH,
TEMIIEpPaTypHl.

5. PactBopsl. CI0COOBI BBIpaXKEHHSI KOHIIEHTPALIMH PACTBOPOB.

6. OKuCIUTENBHO-BOCCTAHOBUTEIBLHBIC MPOLIECCHI. Oxkwucnureny.
BoccranoBurenu. PaccranoBka ko3 duirieHToB B ypaBHeHusx OBP.

7. I'anbBanndeckuit aneMeHT. Pacuet D/1C raapBaHUYECKOIrO 2JIEMEHTA.

8. DnekTpoisn3. 3akoHbl 3NeKTpoau3a. I[locienoBaTebHOCTh 3JIEKTPOIHBIX
IIPOLIECCOB IIPU AJIEKTPOJIN3E PACTBOPOB COJIEH.

9. Koppo3zus MetamioB. MeToabl 3allIUThl METAJIOB OT KOPPO3UHU.

3.5. TemaTu4yeckuii IJ1aH JJ1a0OPATOPHBIX padoT

1. Texnuka Oe3zomacHOCTH TpH pabOTE B XUMHUYECKON jabopaTopum.
OcHOBHBIE BU/IbI XUMUYECKOM MOCY/IbI U 1abOpaTOpHOE 000PYAOBAHHUE.

2. OnpeneneHne MOJISIPHOM Macchl 5KBUBAJIEHTa METAILIA.

3. IlpuroToBieHue pacTBOPOB 3aJAHHON KOHUEHTPALIUH.

4. VI3yueHune 3aBUCUMOCTH CKOPOCTH PEAKLUN OT KOHIIEHTPALUX BEIIECTB.

5. PacTtBOpBI 35eKTpOoNUTOB. M3MepeHne BOJAOPOAHOIO TMOKAa3aTesl CPEAbI
AIEKTPOXUMUYECKUM METOIOM.

6. OKHCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

7. I3MepeHnne HanpspKEHUs rajJbBaHu4YecKoro sneMmenTa. Pacuer D/1C.

8. DNEKTPpOJIU3 pacCTBOPOB COJICH.

3.6. KypcoBoii npoekT /KypcoBasi padora
JlauHbIi BU paOOTHI HE MPETyCMOTPEH YUEOHBIM TIAHOM.

4. OueHuBaHHE Pe3yJIbTATOB 00y4eHUs!

OrneHrBaHKME pPe3yJbTaTOB OOYYCHUS IO JUCIUIUIMHE OCYIISCTBISETCS B
paMKax TEKYIIero KOHTPOJS W IMPOMEKYTOUYHOH aTTeCTalldd, MPOBOJUMBIX IIO
oapHO-periTuHroBoit cucreme (bPC).



[lkana oLeHKH pe3yabTaTOB 00YUYEHHUS 110 TUCIUIUINHE:

YpoBeHb chOpMHUPOBAHHOCTH

VHJIUKAaTOpa KOMIIETEHIUHU

o Ny Humxe o
Boicokuii | Cpennuit Huzknit
3armrann- CPEIHETO
Kon Koz POBaHHBIC oT 85 10 100| ot 70 no 84 | oT 55 10 69 | oT 0 110 54
KOMIIe- | WHIUKaTopa PE3YIIbTATHI
TEHIUH | KOMIIETEHIMU | OOYYEHHS 110 Ilxana ouennpanus
HACIIATUINHE HEYI0B-
e yIOBJIET- YA
OTJIMYHO XOpouIo JICTBOPU-
BOPUTCJIILHO
TCJIBHO
3a4TE€HO HE 3a4TEHO
3HATE:
3] - O0asoBele | YpoBeHb | YpoBeHb | MuHuman | YpoBeHb
MOHSTHS B | 3BHAHMH B | 3HAHUHA B | BHO 3HAHUH
007acT XuMum: | 00BEME, o0BeMeE, JOITYCTHM | HHUXKC
OCHOBHBIE COOTBETCT | COOTBETCT | BIH MHUHHMaJ
3aKOHBl XHUMHH, | BYFOLIEM BYIOIIEM YPOBEHb BHBIX
knaccuduiamy | POTPAMM | IIPOTPAMM | 3HAHMUI, lee6OBaH
o U cBoiictra | € e, HMeeT | HMeeT Ui,
XAMITUCCKIX IIOATOTOBK | MECTO MECTO HAMEIOT
SIICMEHTOR H, 0€e3 | HECKOJIBKO | MHOTO MECTO
OIIK-1 ’ OLIMOO0K HErpyOBIX | HErpyOBIX | rpyObIe
BEIECTB 5
Croco6 . OIINOOK OHIMO0K OIIINOKHU
- COEINHEHHNH,
HCIIOND CTPOCHHE
30BaTh BEIIECTBA,
OIOKE pPacTBOPBI u
HU, OIIK-1.3 Apyrue
3aKOHBI I[ ' AUCTICPCHBIC
| o e
METO/IBI Y OKHCJIUTEIBHO-
OCHOBHBIX
€CTECTB BOCCTAHOBUTEID
3aKOHOB
€HHBIX HbIC pPEaKIMH |
HayK U XHMHH 1 IJIEKTPOXUMUYE
vaTema | TOHHMaHHE p
mare xummuecknx | CKH€ TPOLECCE,
MPOLECCOB MeXaHU3MBI
AT KOPpO3UH u
pCIICHA METOJIbI 3aIUTHI
A 3312 METaJIJIOB;
MHKCHE 32 - oOuue
HOH
p 3aKOHOMEPHOCT
esTen
A XAMHAYECKUX
BHOCTH
MIPOIIECCOB,
JHEPreTHYECKUe
3¢ dexTs
XAMHYECKHUX
peakuuii,
BJIUSIHUE
rapamMeTpoB
CHCTEMBI Ha
XAMHYECKOE

PaBHOBCCUC )41




CKOpOCTh
MIPEBPALICHMUS;
33- posib XUMHH
B U3Y4YEHUU
IIPUPOJIB,
pa3BUTUU
TEXHUKH,
SHEPreTUYECKON
OTpaciu
YMETh:
VI - IIponemon | ITponemon | [Ipoaemon | Ilpu
HCII0JIb30BATh CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELICHUU
OCHOBHBIE U bl BCE | bl BCE | Bl CTaHapT
JIEMEHTapHbIE | OCHOBHBIC | OCHOBHBIC | OCHOBHBIE | HBIX
METO/IbI YMEHUS, YMEHUS, YMEHUS], 3aJa4  He
XUMHUYECKOTO peleHsbl peLIeHbI peleHbl IIPO/IEMOH
HCCIIEI0BaHUS BCE BCE TUIIOBBIE | CTPUpPOBA
BELIECTB U OCHOBHBIE | OCHOBHBIE | 33J]aud  C | HBI
COEZIMHEHUH, 3aJaud € | 3aJa4d  C | HerpyObIM | OCHOBHBIE
V2 -onpenensitb | OTAENBHBI | HETPYOBIM | U YMEHU,
BaJICHTHbIE MU U OIINOKaMHU | UMEIOT
BO3MOKHOCTH HECYIIECT | OIMOKaMH | , MECTO
aTOMOB, BEHHbIMH | , BBITIOJIHEH | IpyOble
OOBSICHATH He/lo4eTa | BBINOJHEH | bl BCE | OLIMOKHU
3aKOHOMEPHOCT | MH, bl BCE | 33/1aHus,
U XMMHMYECKUX | BBIIIOJIHEH | 33JaHHUS B | HO HE B
IIPOLIECCOB, bl BCE | TIOJTHOM MIOJTHOM
V3 - BEIIIONIHATE | 3ajaHus B | 00bEME, o0BneMe
THUIIOBbIE MIOJTHOM HO
pacueTsl 1o o0beMe HEKOTOPBI
OCHOBHBIM e c
TEMaM U Hezlo4era
paznenam MU
XUMHHU
BIIAJIETh:
IIponemon Nwmeerca | Ilpu
crpuposan | [IPOACMOH | \iypyvans | pernennn
bl HaBbIkW | CTPUPOBAH | yirjf cTaHAapT
BI - HaBpIKamMu | Ipu bl 0a30BBIC | HaGop HBIX
HCIIOJIb30BAHUS | pelIecHHuH | HaBbIKU HaBbIKOB 3a7a4 HE
uHbopMalMU O | HecTaHaap | Ipu JUISL IIPOJEMOH
XUMHYECKHX THBIX pELICHNN | pelIeHus | CTpUpOBa
nporeccax B 3a7a4  0e3 | cTaHmapTH | CTAaHAApTH | HbI
npodeccuonans | omMOOK M | pIX 3a1a4 ¢ | bIX 33/1a4 ¢ | 6a30BbIe
HOH HEA0YCTOB HEKOTOPHI HCKOTOPbI HaBBbIKU,
JESTEIbHOCTH MU MU UMEIOT
Hefgouera | HEAOYETa | MECTO
MI MU rpyOsbie
OLIMOKH
OL[CHO‘IHBIC MaTrcepuaJbl A HOPOBECACHHUA TCKYHICIO KOHTPOJIA U

POMEKYTOUHOM arrectauuu npuseneHsl B [Ipuioxkenun k pabodeid mporpamme

JUCITUITIIUHBI.




[ToHBIN KOMIUIEKT 3aJIaHUN ¥ MaTEPHAIIOB, HEOOXOAUMBIX /ISl OTICHUBAHUS
pe3yJbTaToB OOYYEeHUS 10 JUCIUTIIMHE, XpaHUTCS Ha Kadenpe pa3padboTyuka.

5. Y4eOHO-MeToIM4YecKoe U HH(POPMALIMOHHOE o0ecniedeHHe JUCTHILIHHbI
5.1. YueOHO-MeTOANYECKOE 00€ecIeUueHHue

5.1.1. OcHoBHas nuTeparypa

1. OOmas xumus : yueOHuk 1151 By30B / H. B. KopoBuH. - 6-¢ u3a., uchp. -
M. : Beicm. mxk., 2005. - 557 c. : nn. - ISBN 5-06-004403-3. - Teker :
HETIOCPEACTBEHHBIM.

2. Munaesckas, JI. B. OOmas xwumwus. g WHXCHEPHO-TEXHUYECCKUX
HaIpaBJICHUH MOJATOTOBKU U CTIeMaIbHOCTEH : yueOHoe mocobue / JI. B.
Munaesckasi, H. A. llleronmuxuna. — Canxkt-IlerepOypr : Jlanb, 2020. —
168 c. — ISBN 978-5-8114-3837-2. — TekcT : anekTpoHHbIH // JlaHb :
AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/126907.

3. Kopoun H. OOmass xumwus: J1a0OpaTOpHBIA NPAKTUKYM : y4eOHOe
nocobue / Koposun H., B., mox o6mr., pex., Kamsimosa B., K., Yapuc E.
. — Mocksa : KaoPyc, 2022. — 335 ¢. — ISBN 978-5-406-09543-0.
— URL.: https://book.ru/book/943190. — TekcT : 3JCKTPOHHBII.

5.1.2. JlonoaHUTENbHAS TUTEpaTypa

4. Xumus : xoHcnekT jgekuuit / [, @. laiinyraunoBa. - Kazans : KI'DY,
2014. - 80 c. - 4766. - TexcT : HETOCPEICTBEHHBIA.

5. O6mas xumus. Teopus u 3agaun / H. B. Koposun, H. B. Kynemos, O. H.
I'onuapyk [u ap.] ; ox pen.: Koposun H. B., Kynemos H. B.. — 7-¢
u3., crep. — Cankt-IlerepOypr : Jlans, 2023. — 492 ¢. — ISBN 978-5-
507-45895-0. — Tekcr: onekTpoHHsbl / Jlanb :  2IEKTPOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/291182.

6. Xumus : yueO-npakt. mocodue / JI. ®@. Ypsgora, H. [I. Unumpona. -
Kazanp : KI'DVY, 2002. - 200 c. - ISBN 5-89873-023-0. - Tekcr :
HETIOCPEICTBEHHBIN.

7. Xumus : mpakTukyM / cocT.: X. B. 'mbanynnuna, . ®. lalinytnunosa. -
Kazanp : KI'DY, 2021. - 164 c. - URL: https://lib.kgeu.ru/. - Tekcr :
3JIEKTPOHHBIN.

8. Opranuzanusi CaMOCTOSITENIbHOW padOThl CTYIEHTOB MO JUCIUIUIMHE
«Xumusty» : yueOHoe nocodue / coct. [I. ®@. lNaitnyrauHoBa. - Kazanb :
KI'DY, 2015. - 64 c. - URL: https://lib.kgeu.ru. - Tekcr : 37EKTPOHHBII.

5.2. UudopmanmonHoe odecneyeHmne

5.2.1. DneKTpOHHBIE U UHTEPHET-PECYPCHI

1. DnektpoHHas OoubnuoTeuHas cucreMa  KIDQVY "UPBHC64"



(http://lib.kgeu.ru/).
2. DnektpoHHO-OnOIMOoTeuHas cuctema «Jlauw» (https://e.lanbook.com/)
3. K «Xumus pazmemenssiii B LMS Moodle 3.0
4. VHTepHeT TpeHaKepbl: WWW.i-exam.ru .

5.2.2. Tlpodeccuonanpapie 0a3pl AaHHBIX / MH(DOpMaMOHHO-CIIPaBOYHBIC
CUCTEMBI

=

MesxnyHapoaHas pedeparuBHas 06a3a manubix (http:// link.springer.com).
2. Hayunas AIIEKTPOHHAS oubimoTreka "eLIBRARY.RU"
(http://elibrary.ru/defaultx.asp).

Poccuiickas rocyaapctBennas ounodaunoreka (http://www.rsl.ru)

4. DHUUKIONEANH, CJI0BapH, CIIPABOYHUKU (URL:
http://www.rubricon.com).

w

5.2.3. JIuieH3MOHHOE ¥ CBOOOJHO  PaCHpOCTpaHSIEMOE IMPOrPAMMHOE
obecricueHue JUCITUTITHHBI

1. Tlomp3oBatenbcekas onepannonnas cucrema Windows 10.

2. 11O nmns »¢h(dEeKTUBHOTO OHJIAMH- B3aUMOJICHCTBHUS IPETOJABaTENs W

cryneata LMS Moodle. CoBpemeHHOE TporpaMMHOE OOecIeueHUeE.

https://download.moodle .org/releases/latest/

Cucrema noucka uHpopManuu B cetu uHTepHeT bpayszep Chrome

4. TlakeT mporpamMm i CO3laHMsi W mpocMoTpa aiinoB ¢opmara PD
Adobe Acrobat

w

6. MaTepHaJbHO-TEXHUYECKOE o0ecneueHue T CHUNIMHbI

HanmenoBanue Buia HaumenoBanue yueOHOI

y4e0HOH paboThI ayJTUTOPHH, [lepeuens HEOOXOIUMOTO OOOPYIOBAHUS U
CHEeIUATN3UPOBAHHOM TEXHUYECKUX CPE/ICTB O0YUEHHUSI
naboparopuu
Jlekuun VYuebHas ayauTopust is Crienuaau3upoBaHHast y4yeOHast Me0erb,
MIPOBEICHUS 3aHATHI TEXHUYECKUE CPEJICTBAa O0YUCHUS, CIyKaIIHe TS
JICKIIMOHHOTO THUIIA mpelacTaBieHuss  yuyeOHoi — uH(popManuu

OonbiIoN  aynuropun  (MyIbTHUMEIUNHBIN
MPOEKTOpP, KOMIbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTPAIIMOHHOE 00OpyAOBaHUE, y4eOHO-
HarJsiiHble mocoous

[Mpaktnueckne |YueOnas  ayaumrtopus — and| CrHenWalu3upOBaHHAs  ydeOHas  MeOelb,

3aHATHA HPOBEACHNUA 3aHATHH| TeXHUYECKUE cpeacTaa o0yueHus
CEMHUHAPCKOTO THIA, | (MyTbTUMEIUHHBIA TPOEKTOP, KOMITBIOTED
IPYNNOBBIX M MHIMBHIY-| (yoy16yK), SkpaH) 1 Ap.
AJIbHBIX KOHCYJIbTalluH,
TEKYyHIETro KOHTPOJIA u
MPOMEKYTOYHOMN aTTeCTaIun

JlaboparopHble |YueOnas nabopaTopus Crienuanu3upoBaHHOE nabopaTopHoe

PaboTHI «XuMudeckas 1Jaboparopus», | 000pyAOBaHUE MO MPOPHUITIO JTa00PATOPHH:

B-519 30 mocamo4yHBIX MECT, JOCKa ayJuTOpHasd,

ycrpoiicTBo BeinpsimutenbHoe BCA-5K, pH-



http://lib.kgeu.ru/
https://e.lanbook.com/
http://elibrary.ru/defaultx.asp
http://www.rsl.ru/

metp AHMOH-4100, mumTtka s5mekTpuyeckas,
LITaTUBBI METAJUTNYECKUE (2 IT.),
xuMuyeckue peakTusbl (or 10 T g0 1 kr. B
CTEKJITHHOU u IJIACTUKOBOM  Tape),
XUMHYEcKas CTeKIsIHHas rnocyna (ot 1 mi 1o

2 1.)

KommbroTepHsblii Kiace ¢ CrennanusupoBanHas yueOHast mebens Ha 30
Bbixoziom B MuTeprer B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKUE cpencTBa oOyueHus
(MynbTUME-IUIHBIA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BUJICOKAMEPHI,

IIPOrpaMMHO€E 00ecTIeYeHNE
CamocrosTenbHas |KomnsioTepHsiil kinace ¢ Crnenunanm3upoBaHHas yaeOHas medenb Ha 30
paboTa BbixozioM B MuTeprer B-600a | nmocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKUE cpencTBa oOyueHus
(MynbTUME-IUIHBIA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BHJICOKAMEPHI,

MporpaMMHOe o0ecreyeHne

Crnenmanu3upoBaHHas MeOeIb, KOMITbIOTEpHAs
TEXHHUKA ¢ BO3MOXKHOCTBIO BBIX0/IA B
Nurepuer u obecneuenuem aoctymna B JUOC,
9KpaH, MyJIbTUMEIUMHBINA ITPOEKTOP,
MIporpaMMHOE 00ecIieyeHre

YuTaneHbIN 321
OuOIMOTEKH

7. OCO0eHHOCTH OpraHM3anuM 00pPa30BATEILHON eATeJIbHOCTH JIsl
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJINI0B

JIula ¢ OrpaHMYEHHBIMH BO3MOKHOCTSMHU 310poBbsi (OB3) u wuHBamuapl
UMEIOT BO3MOKHOCTh OECHpENsITCTBEHHO IIepeMelIaThCsi M3 OJHOro y4eOHO-
71a00paTOPHOTO KOpPITyca B IPYroM, MOTHATHCS Ha BCE ITAKU Y4eOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMAThCSl B YUEOHBIX M MHBIX MOMEIIEHUSX C YYETOM OCOOEHHOCTEN
NCUXO(U3UYECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBS.

Jist o0yuenus aun, ¢ OB3 v MHBaNMI0B, UMEIOIIMX HAPYLIEHUS OMOPHO-
JIBUTATEJIBHOTO armapara, 00ecleueHbl YCIOBHs OeCPEens i TCTBEHHOTO I0CTYyNa BO
Bce yuyeOHble nomelieHus. MHpopManus o CrenuanbHbIX YCIOBHSX, CO3JaHHBIX
st oOydaromuxes ¢ OB3 u uHBanuaoB, pa3MellleHa Ha CailTe YHUBEpPCUTETa
www//kgeu.ru. HWmeercs BO3MOXHOCTb OKa3aHUA TEXHUYECKOW  MOMOIIHA
ACCHUCTEHTOM, a TaKXke yCIYyT CypIONEePEBOTUMKOB U TU(PIIOCYPAONIEPEBOTUNKOB.

Jns amantanuum Kk Bochnpuatvio jgunamMu ¢ OB3 u uHBanmumamu C
HapyILICHHbIM CI[yXOM CIIPaBOYHOTO, y4eOHOro Marepuaja IO JUCLHIUIUHE
00ecreunBarOTCs CIEAYIOUINE YCIOBUS:

- I JIy4lied OpUEeHTalud B ayJAWUTOPUM, MPUMEHSIIOTCS CHTHAJIbI
OIOBEILECHUS O HA4YaJIe ¥ KOHLE 3aHATHS (CJIOBO «3BOHOK» MUIIETCS HA T0CKE);

- BHUMaHUe ciabociblaniero oOy4aronierocss MPUBIEKAETCS Ie1aroromMm
YKECTOM (Ha IJICYO KIIAJETCS pyKa, OCYIIECTBIIAECTCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBasi ¢ OOy4YarOIIMMCS, MEJAroru4eckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH TMPEIJIOKEHUSIMH, OOecredrBas BO3MOKHOCTh
YTEHUS 10 Ty0am.

KomMneHncanusi 3arpy/lHEHUI pEYEeBOTO M HWHTEIUIEKTYaJbHOTO Pa3BUTHS



http://www.kgeu.ru/

CJIa0OCTBIIIAIINX 00YYaIOIINXCS TPOBOAUTCS MTyTEM:

- HCTIOJIB30BAaHUS CXEM, TUarpaMM, pUCYHKOB, KOMITbIOTEPHBIX MTPE3CHTAIIUM
C TUIMEPCChUIKAMU, KOMMEHTUPYIOIUMHU OTACIIbHbIE KOMIIOHEHTHI H300paKeHHUS;

- PEryJIsIpHOrO TPUMEHEHUsl YIpaKHEHUH Ha Tpaduueckoe BbIIEICHUE
CYILECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- oOecriedeHns] BO3MOXKHOCTU JUIsl OOY4YaroIIerocsi MOJYYHUTh aJpPECcHYIO
KOHCYJIBTAILIMIO TI0 3JIEKTPOHHOM MOYTE 10 MEPEe HEOOXOTUMOCTH.

Jnsa anmantaimuu K Bocmpusthio Jjuiiamu ¢ OB3 u wuHBanmumamm ¢
HApYIICHUSAMU 3PEHUsI CIIPABOYHOTO, y4eOHOTO, MPOCBETUTENHCKOTO MaTepHaa,
IPEeIyCMOTPEHHOTO  O0Opa3oBaTeNbHOM  MpOrpaMMOd 1O  BBIOpAaHHOMY
HAIPaBJICHUIO MOJITOTOBKU, 00ECIICUNBAIOTCS CIEAYIONIUE YCIOBUS:

- BeJleTcsl afanTtanus opuUUaIbHOrO caiita B cet MHTepHeT ¢ yderom
0COOBIX TMOTPEeOHOCTEH WHBAJIMIOB MO 3PEHUI0, OOECIIEUYMBACTCS HAIUYHNE
KpynHOUIpU(GTOBOM CripaBOYHOM MHPOPMAIIUU O PACTIUCAHUU YI€OHBIX 3aHSATUH;

- IeJJaTOTUYECKUA PpabOTHHUK, €ro coOeceHUK (Mpu HEOOXOIUMOCTH),
MPUCYTCTBYIOIIUE HA 3aHATUU, TMPEACTABISAIOTCS OOYydYalomUMCs, TpU 3TOM
KQK/IbIM pa3 Ha3bIBaCTCs TOT, K KOMY NeJaroruyeckuii paboTHUK oOpamaeTcs;

- IEUCTBUSI, JKECThI, MIEPEMEIIECHUS MEeJarorHYecKOro paboTHUKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHass WHGOpMAIMs TPEeAoCTaBiseTcs KpynHbIM Mmpudtom (ot 18
MYHKTOB), TOTAJIHHO O3BYYHBACTCS;

- o0ecreunBaeTCcs HEOOXOIUMbBIM YPOBEHb OCBEIIICHHOCTH TTOMEIICHUI;

- IPEIOCTABIIACTCS BO3MOXKHOCTh HCIOJB30BaTh KOMIIBIOTEPHI BO BpEMS
3aHSTUN U MPABO 3alUCU 00BSICHEHUM Ha TUKTO(GOH (110 KEITaHUIO0 00yYarOITUXCS).

dopMa TPOBEACHUS TEKYyIIEH MW NPOMEKYTOUHOM AaTTECTAUMU  JJIs
oOyuaromuxcsi ¢ OB3 1 UHBaIMAOB onpenesnsseTcs NeJarornyeckuM pabOTHUKOM B
COOTBETCTBHUH C y4eOHbIM T1aHOM. [Ipu HeoOxomumocTu obyuaroremycs ¢ OB3,
WHBAIMIY C YYETOM WX WHJIUBUAYAIbHBIX TCUXO(MU3HUUECKUX OCOOCHHOCTEN
JTAETCSl BO3MOXKHOCTh IIPOUTH MPOMEKYTOUHYIO aTTECTAIMIO YCTHO, TUCHMEHHO Ha
OyMmare, MUCbMEHHO Ha KoMmmbloTepe, B (GOpMe TECTUPOBAHUS U T.M., JIUOO
MPEIOCTABIISETCS JOTIOTHUTEIBHOE BPEMs JIsl TIOJITOTOBKH OTBETA.

8. MeTonuyeckue  peKOMeHAalMu I [penojaBaTtesieil 1o
OPraHM3aluy BOCIIUTATEIbHOM padoThl ¢ 00yYAKOIIMMHUCH.

Metoauueckoe obecrneueHMe Tpolecca BOCHHUTAHUSA — O0YyYaroluXxcs
BBICTYIIAET OJHUM U3 OMpPENEAIONNX (PaKTOPOB BHICOKOTO KauecTBa 00pa30BaHUs.
[IpenogaBaTens By3a, AEMOHCTPUPYS BBICOKHIM MpPO(ECCHOHANN3M, 3PYAULIHUIO,
YETKYI0 TPAXKIAHCKYIO TMO3UIHUI0, CaMOAMCIMIUIMHY, TBOPYECKHH MOIXOI B
peuieHUM npodecCHOHANBHBIX 3a7a4, B XOAe€ 00pa30BaTEeIbHOIO Ipoliecca
crocoOCTBYET (OPMUPOBAHUIO TAPMOHUYHON JTMYHOCTH.

[Ipu peanuzaumu OUCUMILIMHBI TPENOAABATENb MOXET HCIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHOM PabOTHI:

- METO/Ibl (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCHYT, BHYIICHUE,
MHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, MPUMEpP, CAMOKOHTPOJIb, paccKa3, COBET,
yoexaeHue u ap.);



- METOJbI OPTAaHMU3AIUHU ACATEIHPHOCTA U (POPMUPOBAHUS OMBITA TTOBEICHUS
(3amanue, OOIIECTBEHHOE MHEHHE, NeAaroruyeckoe TpeOoBaHUE, MOPYUYECHUE,
NpUyYEHUE, CO3aHNE BOCTIUTHIBAIOIIMX CUTYAIINM, TPEHUHT, YIPAXKHEHHE, U AP.);

- METO/Ibl MOTHBAIIUH JIEATEILHOCTH U TOBeAeHUs (000peHue, MoolpeHme
COI[MAJIbHOM AaKTUBHOCTH, IOPHUIIAHUE, CO3JAaHUE CUTyalluid YCIIeXa, CO3JaHue
CUTYaIIUH JIJIs1 SMOLIMOHATILHO-HPABCTBEHHBIX NIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipn peanuzanvu OUCHMIUIMHBI MPENOAABATENb JOJDKEH YUYUTHIBATH
CJIEAYIOIINE HAIIPABIICHHS BOCIIUTATEIBHON IEATEIIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe eocnumanue:

- popmupoBaHKEe y OOYHYarOMMXCS ILIETOCTHOIO MHPOBO33PEHHS, POCCHICKON
UJCHTUYHOCTH, YBAXEHHUSI K CBOEH CeMbE, O0IIECTBY, TOCYIAPCTBY, IPUHATHIM B CEMbE
U OOIECTBE JYyXOBHO-HPAaBCTBEHHBIM U  COLMOKYJIBTYPHBIM  IIEHHOCTSIM, K
HAIIMOHATBHOMY, KYyJBTYPHOMY W HCTOPHUYECKOMY HACIEOHI0, (POPMUPOBAHHE
CTPEMJIEHUS K €TO COXPAHEHUIO U PA3BUTHIO;

- opMupoBaHHEe Yy OOY4YAIONMXCSl AKTUBHOM TPaXTAHCKOM  IO3UIIUH,
OCHOBAaHHOM Ha TPAJULMOHHBIX KYJIbTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX LIECHHOCTSX
POCCHIICKOT0 OOIIECTBA, [ MOBBIIIIEHUS] CTIOCOOHOCTH OTBETCTBEHHO PEATN30BBIBATD
CBOM KOHCTUTYITMOHHBIE ITpaBa 1 00s13aHHOCTH;

- pa3BUTHE TPABOBOM M  TOJUTUYECKOM KYJIbTYpbl  OOy4Yaromuxcs,
paclIMpeHre KOHCTPYKTUBHOTO Y4acCTHsl B IIPUHITUU PELICHUH, 3aTParuBarOlInX
WX TpaBa U UHTEPECH, B TOM YKCJIE B PA3IUYHBIX (hOopMax camMoOpraHu3ailuy,
caMOyTmpaBJIeHHUs, 00IIIECTBEHHO-3HAUMMOM A TEIbHOCTH;

- opMuUpOBaHWE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJIIIONIUX  IPOTUBOCTOSITH  AKCTpEeMU3MY,  KceHodoOuu,
JACKPUMHWHALIMM 110 COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAaIlMOHAIbHBIM
MpU3HAKaM, MEXKITHUUECKON U MEKKOH(PECCUOHATLHOW HETEePIIUMOCTH, APYTUM
HETaTUBHBIM COLMAIIbHBIM SIBJICHUSM.

/[lyxoeHo-npascmeennoe socnumanue:

- BOCIIMTAHUE YYBCTBAa JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUSI K POAUTEIAM, YUUTESAM, JIFOASM CTAPLIEro HOKOJICHHUS;

- popMUpOBaHUE TPHUHIMIIOB KOJUIGKTUBM3MA U COJIMIAPHOCTH, JyXa
MUJIOCEPIUST U COCTPAJaHUsl, MPUBBIYKUA 3a00THTHCS O JIIOMAX, HAXOMSIIUXCSA B
TPYAHOM KU3HEHHOMN CUTYallUU;

- hopMUPOBAHUE COJIUJIAPHOCTH M YYBCTBA COLMAIIBHOW OTBETCTBEHHOCTH
[0 OTHOUICHUIO K JIOASM C OTrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBBS,
MPEOJIOJICHUE TICUXOJOTHYECKUX OapbepoB 1O OTHOIICHHUIO K JIIOASIM €
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU;

- hopMUpPOBAHKME SMOIMOHAILHO HACBIIIEHHOTO W JYXOBHO BO3BBIIICHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHUS TIepeIaBaTh APYTUM CBOM 3CTETUYECKUI
OTIBIT.

Kynvmypno-npoceemumensckoe sochumanue:

- opMUpOBaAHUE ICTETUIECCKON KapTHHBI MUPA;

- popMupoBaHUE YBAXEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOpOJa,
Kpasi, CTpaHblI;



- IOBBITIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYarOIIHXCA.

Hayuno-obpaszosamenvhoe socnumarue:

- hopmupoBanue y 00ydaromuxcs HAy9HOTO MHUPOBO33PCHIS;

- popmupoBaHuEe YMEHUS TIOTy4YaTh 3HAHUS;

- popMupoBaHUE HABBHIKOB aHAN3a M CUHTE3a MHPOPMAIUH, B TOM YHCIIE B
npodecCUOHAIBHOM 001acTH.



BHocuMble H3MeHeHHMs U YTBePKIeHUs1 HA HOBBI y4eOHbIN roj
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Ipunosrcenue x paboueii
npozpamme OUCYUnIuHbl

(I)e)lepa.m.noe rocyrapCcrBeHHO€ 5]0)1)KeTH06 06pa30BaTeJ'IbH0€
yupesKIeHue BbICIIero o0pasoBaHusi
«KA3AHCKHH I'OCYJAPCTBEHHbBIN SHEPTETUYECKH YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

@ MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30OBAHUS POCCUIICKON ®EJIEPALIIU

KI'2oy

OLHEHOYHBIE MATEPUAJIbBI
10 AMCHUILINHE

b1.0.14 Xumus

r. Kazanp, 2023



OrneHouHble  MaTepHabl MO  AWCIUIUIMHE, MPEAHA3HAYCHHBI  JUIS
OLICHMBAHUS PE3YJIbTATOB OOyUYEHUS Ha COOTBETCTBHE MHAUKATOPAM JTOCTHKECHHUS
KOMIIETEHITU .

OueHuBaHue pe3yJbTaTOB OOYYEHUS IO AUCIUIUIMHE OCYIIECTBIISIETCS B
pamkax Tekymiero koHTpois (TK) u mpomexkyTouHol aTTecTanuu, MpOBOIUMBIX
no OayuibHO-peiiTuHroBoi cucteme (bPC).

1.TexHosnornueckasi Kapra
Cemectp 1

PeliTuHTOBEBIC TTOKA3aTEIN

HaumeHoBanue pasnena

KOHTPOJIA

DopmBbI U BUJ
| Tekymuit KOHTPOJIh
JlomoaHuTeILHBIC
o6ammel k TK1
Il Texymmii KOHTPOJIb
JlomoTHUTE TbHBIE
6ammer k TK2
Il Texymuit KOHTPOIH
JlomoTHUTE TbHBIE
oamiel k TK3
Htoro
IIpomexxyTounas
aTTecTanus

Pazpnen 1. «CTpoeHue TK1 15-
BelecTBa» 20
Tect 4

3amuTa 1a00paTopHO pabOTHI.
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Otuer o naboparopHoit pabore 5
(OJIP)

OT4eT 0 CaMOCTOATENHHOM

pabore. Pa3HOYpOBHEBBIE 3a1a41 3
u 3amanus (P33)
CobecenoBanue (COc) 3
Pasnea 2. «3akoHOMepHOCTH TK2 15-

NMPOTEKAHNS XUMHYECKHX 15 |0-15 20 15-20

nmpoueccoB»

3amura 1abopaTopHOi paboTHI.
Ortuer o nabopaTopHoit paboTe 8
(OJIP)

OT4eT 110 CaMOCTOATEIILHON

pabote. Pa3HOYpOBHEBBIE 3a7a41 5
u 3aaanus (P33)

Cobecenosanue (COc) 6
Paznean 3. TK3 15
«IJIEKTPOXMMHYECKHE 15 |0-15 20 15-20
MpoIecchl»

Tect 6
3amuTa 1a60paTopHOIl paboTHI.
Ortuer o nmabopaTopHoii paboTe 3
(OJIP)

OT4eT 0 CaMOCTOSITENIFHOM 4




pabote Pa3HOypOBHEBBIE 3a1a4n
u 3aganus (P33)

CobecenoBanme (COc) 2
IIpomMe:xxyTouHas aTTecTanMs oM 0-40
(3auer, sx3amen, KII, KP)
3agaHue NpoMexKyTOUHON 0-15
aTTecTaluu
B =

MUCBMEHHON (hopMe TI0 0-25

onneram

2. OneHOYHBbIE MAaTEePUAJIbI TEKYILEr0 KOHTPOJISA M POMEKYTOYHOM aTTecTalun
[IIkaa OUEHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIHHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
WHMKATOpPa KOMITCTCHITUN
N N Huxe N
Bricokuii Cpennuit Huzknit
3anaHu- CPEIHCTO
Koxn Koz POBAaHHBIE o1 85 10 100| ot 70 110 84 | 0T 55 110 69 | 0T 0 110 54
KOMIIe- | WHIUKaTopa PE3yNbTaThI
TEHIMU | KOMIIETEHIMH | OOYYEHHS 110 Hlxana ouennpanus
HCLUILIAH HEYI0B-
AncH I ¢ YAOBJICT- yA
OTJIMYHO XOpouIo JIETBOPU-
BOPUTEIBHO
TCJIIBHO
3aYTEHO HE 3aYTEHO
3HATh:
3] - OasoBele | YpoBeHb | YpoBeHb | MuHuman | YpoBeHb
TIOHATHS B | 3BHaHUW B | 3HAHUM B | BHO 3HaHUH
OIIK-1 00JIaCTU XUMUH: O6’beMe, O6’beMe, JOIIYCTUM | HUXKE
Croco6 OCHOBHBIE COOTBETCT | COOTBETCT | BIH MUHHMAT
eH 3aKOHBI XMMHH, | BYIOIIEM BYIOIIIEM | YPOBEHB BHBIX
UCIIOND kmaccuduxam | POTPAMM | IIPOrpaMm 3HAHWH, TpeboBaH
30BaTh 10 u cBoiictea | € €, HMEET | UMCET Hi,
TOJIONKE S — MOATOTOBK | MECTO MECTO HMEIOT
HUS H, 0e3 | HECKOJIBKO | MHOTO MeCTO
’ OIIK-1.3 JJIEMEHTOB,
3aKOHBI —— u onO0K HerpyObIX | HErpyObIX | rpyOble
" HemoncTpup . OomMOOK | OMMOOK | OIIHOKH
yeT 3HaHHE COCMHEHUH,
METO/IbI
OCHOBHBIX CTPOCHHUE
€CTEeCTB
3aKOHOB BEILIECTBA,
€HHBIX
XUMUHU U PacTBOPHI "
HAYKH o nimanue
MATeMa | viaeckix e
— Tooneccos JTUCTICPCHBIC
s p CHCTEMEI,
o 3a71a4 BOCCTaHOBUTEIb
UH)XKEHE HBIC pPCaKuM U
pHOI DIEKTPOXUMUYE
JeATeN CKHE TIPOIIECCHI,
BHOCTH MEXaHU3MBI
KOppO3uHn u
METO/IbI 3aIIUThI
METaJIJIOB;




32 - oOmue

3aKOHOMEPHOCT

U  XHMHUYECKHUX

IIPOLIECCOB,

JHEPreTUYECKUE

3¢ deKThI

XUMHYECKHUX

peakuuid,

BIIUSIHUE

IapameTpoB

CHUCTEMBI Ha

XUMHUYECKOE

paBHOBECHE U

CKOPOCTh

IIPEBPALCHMS;

33- posib XUMHUHU

B U3Y4YCHUHU

HIPUPO/IBI,

pa3BUTUU

TEXHUKH,

SHEPreTUYECKON

oTpaciu

YMETh:

VI - [Iponemon | IIponemon | IIponemon | Ilpu

HCII0JIb30BATh CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIIECHUU

OCHOBHBIE U bl BCE | bI BCE | Bl CTaHAapT

JJIEMEHTapHbIE | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX

METOIbI YMEHUS, YMEHUS, YMEHUS, 3aJa4  He

XUMHYECKOTO peIIeHbI pelIeHbI pEeIIeHbI MIPOJIEMOH

HCCIIEIOBaHU BCE BCE TUIIOBBIE | CTPUPOBA

BELIECTB U OCHOBHBIE | OCHOBHBIE | 3aJjaud  C | HBI

COCIMHEHMI, 3ala4yl ¢ | 3ala4ydl  C | HErpyObIM | OCHOBHbBIE

V2 -onpenensite | OTACTbHBI | HETPYObIM | U YMEHUS,

BaJICHTHbIE MU u OIINOKaMHU | UMEIOT

BO3MOYKHOCTH HECYyILIeCT | OomHOKaMH | , MECTO

aTOMOB, BEHHBIMH | , BBINOJIHEH | IpyObIe

OOBSACHATH HEJI0YeTa | BBINOJIHEH | bl BCE | OMIMOKH

3aKOHOMEPHOCT | MH, bl BCE | 3aJlaHus,

U XMMHMUYECKUX | BBIIIOJIHEH | 33JaHHUsS B | HO HE B

MIPOLIECCOB, bl BCE | MOJIHOM MIOJIHOM

V3 - BBIMONMHATH | 337aHUs B | 00bEME, o0Beme

TUIIOBBIE MIOJIHOM HO

pacyeTsl 1o o0beme HEKOTOPBI

OCHOBHBIM e c

TEMaM U HeJo4eTa

paznenam MU

XUMHH

BJIAJIETh:

BI - naBeixkamu | IIpogemon Tposemon Nwmeercs IIpu

HCIIOJIb30BaHUsl | CTPUPOBAH CTpHpOBaH MHHAMATb | PEIICHAH

nH(pOpPMAaLIUK O | BI HABBIKU HBIH CTaHIapT
bl Oa30BBIE

XUMHYECKHX pu HABLIKIL Habop HBIX

rpoleccax B pelieHnn HaBBIKOB | 3a/1la4 He

npodeccronans | necrangap | PY JUISE IPOJEMOH




HOM THBIX pelicHrH | PELICHUs | CTpUpOBa
JEATEIIbHOCTH 3ama4  0e3 | craHmapTH | CTaHJAPTH | HBI
OMIMOOK H | prx 3ajay ¢ | bIX 3a/1a4 ¢ | 0a30BbIE
HEJIOYCTOB | gekoropsl | HOKOTOPBI | HABBIKH,
MI MU HMEIOT
Hemouera | HEAOYETA | MECTO
M MU rpyOsbie
OIIMOKH

O1eHKa «OTJMYHO» BBICTABJISICTCS 3a BBIOJHCHHUE PACHEMHbIX MUNOBLIX
3a0aHUll 8 cemecmpe, MeCmosblX 3a0aHull, 21y00Koe NOHUMAHUE XUMUYECKUX
C80UCME 8euecms npu cobeced008anuul, NOJHblE U COOepIUCamenbHbie Omeemvl Ha
80NpOCHL Ounema (meopemudeckoe U npaKkmuyeckoe 3a0anue);

OreHKa «XOPOII0» BBICTABIISICTCS 32 BBIMIOJHEHUE PACUEHIHBIX MUNOBLIX
3a0au 8 cemecmpe; MeCMOBLIX 3A0AHUL, NOHUMAHUE XUMUYECKUX CBOUCME
seujecme npu cobecedosanuu, 0popmiIeHUs Omuemos no aAaOOPAMOPHLIM
pabomam, omeemvl HA BONPOCHL Ouiema (meopemuyeckoe UlU NPAKMuYeckoe
3a0anue);

OreHKa «y0BJIETBOPUTEIBLHO» BBICTABISICTCS 3a BBIMOJHECHUE THITOBBIX
PAcUemubIX 3a0a4 8 cemecmpe U mecmosvlx 3a0aHULL,

OreHKa «HEYA0BJIETBOPUTEIbHO» BBICTABIIACTCS 3a CIa00€ W HETOJHOE

BBIIIOJIHCHHEC TUIIOBBIX paAc4entHblx 3a0ay 8 cemecmpe U mecmoeslx 3a0aHUll.

3. IlepeueHb O1LIEHOYHBIX CPEICTB

KpaTtkas xapakTepucThKa OLEHOYHBIX CPEJICTB, UCIOIb3YEMBIX MpHU
TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M TIPOMEKYTOYHOM aTTeCTallii 00yJaroierocs
10 AUCIUIIINHE:

HaumenoBanue Ornucanue
OLIEHOYHOTO Kpatkas xapakTepucTHKa OIIEHOUYHOTO CPECTBa OLIEHOYHOT'0
CpeacTBa cpencTBa
KoncnexktupoBanu| Kparkoe TekcToBoe npejcraBieHue nepepadboTaHHON [Tepeuens pasnenon
e yueOHoro uHpopmanuu
MaTepuaia
[Tepeuens 3a1annii u
Or4er 1o Brimonnenune J'Ia60pan)pHOI71 pa6£)TBI, obpaboTka BOIIPOCOB ISt
. pe3yNbTaTOB HCIBITAHWH, W3MEPEeHHH, SKCIEPUMEHTA. 3aITUTHI
nabopaTopHOM .
paore (OJIP) O(I)OpMJ‘IeHI/Ieu oT4YeTa, 3ammra pe3yinbTaToB 1abopaTopHOii
1abopaTopHOI pabOTHI IO OTYETY paboThI, IEpEeUCHb
TpeOOBaHUM K OTYETY
Paznnuarot 3aaun ¥ 3a1aHU:
a) penpoyKTUBHOTO YPOBHS, MMO3BOJISIOIINE OI[EHUBAThH
PazHOypoBHEBBIE | I JAMAarHOCTHPOBATH 3HAHWE (PAKTUYECKOTO Marepuasa Kommekr
3a1a4u u 3a/1aHus | (0a30BbI€ TMOHSATHS, ANTOPUTMBI, (aKTh) U YMEHUE Pa3HOYPOBHEBBIX
(P33) MPaBUIILHO HWCIOJB30BaTh CHCIHAIBHBICE TEPMHUHBI U 3a/1a4 ¥ 3aJjaHui
MOHATHSI, y3HAaBAaHUE OOBEKTOB H3YYECHHUS B paMKax
OTIPEJICIIEHHOTO Pa3/ieNna JUCIUTUINHBL,




0) PEKOHCTPYKTUBHOTO YPOBHSI, MO3BOJISIONINE OILICHH-
BaTh H JHATHOCTUPOBATH YMEHHUS CHHTE3HPOBATH,
aHAITM3UPOBATh, 000011aTh (bakTHYeCKU u
TEOpETHUYECKHii  Matepuan ¢  (HOPMYJIUPOBAHHEM
KOHKPETHBIX BBIBOJIOB, YCTaHOBJIEHHUEM MPUYUHHO-
CIICICTBEHHEIX CBS3CHi;

B) TBOPYECKOTO YpPOBHS, IO3BOJIAIOIIME OICHUBATH U
JTUArHOCTHPOBATh YMCHHS, WHTCTPUPOBATH 3HAHUS
pa3nuyYHbIX 00JacTel, apryMeHTUPOBATh COOCTBEHHYIO
TOYKY 3pCHUS

CpeacTBO KOHTPOJIS, OPraHM30BaHHOE KaK CIeIHaTbHAs
Oecena mpernoaaBaress ¢ 00y4JaronMMCsl Ha TEMBI, CBSI-

Bomnpocs o

CobecenoBanue o N

(C60) 3aHHBIE C U3y4aeMON JUCLMILUIMHON, U PACCUMTAHHOE HA pazzenam
BbISICHEHHE 00beMa 3HaHUI 00y4aroIerocs 1o onpejae- JUCLUIUINHBI
JICHHOMY pa3Jielly, Teme, Ipobseme U T.11.
Cucrema CTaHJapTU3UPOBAHHBIX 3aJlaHNH,

KoMILIeKT TeCTOBBIX

Tecr (Tect) IIO3BOJISIIOIIIAS aBTOMAaTU3HPOBATh Ipouenypy saxanuii

M3MEpEHUs YPOBHsI 3HAaHUM U yMEHUH oOydaronierocs
4. Hepequb KOHTPOJBbHBIX 3a)1a1m171 HJIN HHBIC MaTepualbl,

HeoO0XoaAMMBIe JJIs1 OUECHKH 3HAHUM, YMEHHMH U HABBIKOB, XapaKTEePHU3YIOLIUX
JTanbl (OPMUPOBAHUS KOMIIETEHUMI B IIpoLecce 0CBOCHHUS JUCHMIIUHbBI
llpumep 3a0anus
s rekymero kourpoas TK1:

HpOBGpHGMaﬂ KOMIICTCHII WA :
OIIK-1- Cnoco0OeH ncnoiab30BaTh MOJIOKEHUS, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U
MaTeMaTUKH JIJIs1 peLIeHMs 3a/1a4 MH)KEHEPHOH J1eITeIbHOCTH.
OIIK-1.3 — JleMOHCTpUpYeT 3HaHME OCHOBHBIX 3aKOHOB XHMUU U TIOHUMaHHE
XUMHYECKHUX IPOLECCOB

Tect
Bonpoc Bapuanmuvr omeema
1. Oxcuod KpemHuUsi my20niasox, MONEKYIAPHASL
Hepacmeopum. Eeo amomuas
KPUCMALIUYecKas pewemxa. UOHHAS
Memanuyeckas
2. Opbumanu, nepeducieHHvle 6 2s, 2p, 4f, 3d
nopsioke yeenuuenus ux 2s, 2p, 3d, 3p
oHepeuu.: 2p, 3p, 3d, 4s
3s,3p,4s,3d

3. Maxkcumanvroe yucno 1
9NEKMPOHOB HA 3S- OpOUMANU: 2

6

8
4. Bewecmsa ¢  uownnol Aemyyu
KpUCMAIIU1eCcKol peulemrou IInoxo pacmeopumvi 6 600e

HUmerom Huzkue memnepamypol niasieHus
Hmerom 6v1cOKY10 91€KMPONPOBOOHOCHb BOOHBIX PACHBOPO8

5. Kpammnocme  ceazu 6 2
monexyne CO 1

3

4




6. Yacmuya, umeiowas oonvuie
NPOMOHO8, YeM INEKMPOHO8

Amom nampus

Hon xanus

Xnopuo-uon

Cynvb@uo-uon

1. Yraorcume coomeemcmeue
Mef)fcay HAa3eAHUeM U MUNoOm
XUMUYECKUX 21EeMEHM 06

a) Lunx (Ne 30) Omeem 1. d-onemenm,
6) Camapuii (Ne 62) Omeem 2. f-onemenm;
8) Paouii (Ne 88) Omeem 3. S-onemenm,
2) Kcenon (Ne 54) Omeem 4. p —snemenm.

8. B amome monuboena (Ne 42) cooepacumces npomoHa

9. Dnekmponnyio O~
KOHpucypayuio BHEUHE20 Ar
9Hep2emu4ecKo2o VpO8Hs Mg®*
3s%3p° umeem wacmuya s*

eciu oopazyemcs NaHSO4 pasnbi u

Oxeusanenm u MOJIAAPHAA Macca Keusailenna cepHoﬁ Kucijioniol 6 peaKkyusx ¢ pacmeopom uiejlodu,
coomeemcmeeHHO.

11. DkBuUBaNIEHT ¥ MOJIIPHAsE MAacca YKBUBAJICHTA CEPHON KUCJIOTHI B PEAKIUSAX C PACTBOPOM
nienouu, ecnu oopasyercs NaySO,4 paBHBI u

COOTBCTCTBCHHO.

MacCa 3KBUBAJICHT KHUCJIOTHI paBHA

12. Ha He#Tpanu3amnuio KUCI0Thl Maccol 2,18 r uzpacxomoBano KOH maccoit 2,49 r. MomnspHas

MaccCa 5KBHUBAJICHTA 3TOIro METajljia

13. Ilpu cropannu 5,00 T TpexBaeHTHOTO MeTaiIa oOpa3oBaiock 9,45 r ero okcuna. Mosnsipaas
r/Monb. XMMHYECKU 3HaK MeTauia .

14. Kakasn ¢opma 3anucu

ompaoaicaent SHepzemu4ecKoe

CoCmosrue 3ﬂ€Kmp0HCl?

n=3
[=1
m=0
ms= 1/2

15. Hanuwume xumuueckuil
) 2046
cmpykmypa. .... 4s°3d

3HAK JoJlemeHnma,

Komopomy coomeemcmeyront 3J1eKmMpPOHHAA

16. Hanuwwume xumuueckuu
cmpykmypa: ... 65°5d4f’

3HAK OoJemeHnma,

Komopomy coomeemcmeyront 3J1€KmMpPOHHAA

17. Hanuwwume xumuueckuil 3HAK 31eMeHmd, KOMOPOMY COOMBEMCMEYION 3JeKMpPOHHAL
cmpykmypa: ... 55°4d*°5p?
18. Cpeou nepeuucnennvix HEeOH

XUMUYECKuu  1eMeHm ¢ AnMIOMUHUU

MAKCUMATbHLIM — PAOUYCOM Kauil

amoma: Kanvyuti

19. Xumuuecxue s1emenmoi yenepoo, KpemHutil, Kanuu

nepevucienvl 8  nopsaoke 8000p00, OOP, AIOMUHULL

YObl8aHUS aAmoMHO20 Hampuii, X10p, pmop

paouyca 8 paoy: cepa, KpemHutl, MacHuul

15? 252 2p° 3s% 3p® 3d'? 45 4p°® 40552

20. Hanummre XMMHUYECKHE 3HAK 9JICMCHTA, aTOM KOTOPOI'0 UMECT IJICKTPOHHYIO KOH(I)I/ITypaI_II/IIO

HECNAPEHHbIX JJIEKMPOHOE.

21. Amom kaxoco s1emenma esponuil
uecmoeo nepuooa umeem 8 2A00NUHULL
OCHOBHOM COCMOsHUU camaputi
MAKCUMATIbHOE yucno bapuii

22. CXx00HY10 KOHQuU2SYpayuio 6HeuwHe20 YHEPeemuyecKko20 YPOGHsI UMEION amoMbl MACHUs U




23. B psoy snemenmos Li — | yovieaem amomHwlll paouyc

Na — K — Rb: ocnabesarom memaiiudecKue ceoucmed

YMeHbUuaenmcs 4ucjio npomoHo6 6 AmoMHOM ﬂdpe

yeeaudueaemcs HUCjui0 3J1eKmpOHHbIX Cl0e6

24

25. Yucno eanenmuulx 31€KMPOHO8 8 OCHOBHOM COCHMOSHUU AMOMA dAeMeHma, 00paszyioue2o
svlcuiull okcuo cocmasa .03 pasHo

26.  Ilopsaokosviii  HOMep YyCy 91eKMpPOHO8 8 amome
XUMUYecKo20 d1eMeHma 8 3HA4eHUIo 8viculell 8aleHMHOCIU dJIleMeHma No KUCI0pooy
nepuoou4ecKkou cucmeme YuCy 21eKmMpoHO8, HeOOCMAUWUX 00 3A8ePUIEHUS BHEUHE20
. Menoeneesa 97IeKMPOHHO20 CIOSL
coomeemcmayem YUCTTY INEKMPOHHBIX CNI0EE 8 AMoMe
27.  Haubonvwee  uucno ¢dmop
BAJIEHMHBIX 9NEeKMPOHO8 8000p00
umeem s1emMenm Hampuil
cepa
28. [ nasnoe k8anmogoe yucio onpeoessem 9N1eKMpona

29. Asmop s0epHol MoOenu CMpoeHUst amomda

30. Ilepsyro modenv cmpoenus amoma npeodnroHCcu

31. 3Buauenus evicuieu u +2u-6

HU3Wlel cmeneHu OKUC/IeHUs +6 u -2
cepol COOMBEemMCcmMeEeHHO +6 u -3
DpaeHbl: +5u-2
32. Ilepsyto udero, umo sewjecmea coOCMosm U3 amomos, blOBUHYI
33. Opbumanvroe 21+1
KBAHMOBOE HUCTO MOdHCem 3
NPUHUMAMb 3HAYEHUe: 2
n

34. Dopmyna eewecmea 6 HBr
KOMopom peanuzyemcs Br,
MONbLKO UOHHBIU MUN CE53U K>SOy

KBr
35. DIEeKTPOHHYIO Fe’*
KOH(HUTYpaIui0  HUHEPTHOTO CI
rasa UMeeT HOH. .. cu®

Fe'
36. CXonHyM | Kanbyus
KOH(QUTYpalui0  BHEUIHETro xpoma
HHEPTEeTUYECKOTO YPOBHSI KpeMHUsl
NUMCHKOT aTOMBI MAarHusi 1 ... ANFOMUHUS

o 2 2 3
37. Iopsokoevlii Homep dnemenma, 371eKmpoHHOe cmpoenue amoma komopozo 1S°2S°2p°,

pasen...
38.  Haumenvuiee  uucno KUCIOPOO
BANEHMHBIX 9NEeKMPOHO8 KpeMHUll
umeem snemMenm 6000p00

Kanvyuti
39. Haumenvwyro sHepeuro MacHusl
UOHU3AYUU UMeem AMOM... ANIOMUHUSL

KpemHus




Hampus

40. HaumeHnvuee cpoocmeo ¢dmop
NEKMPOHY UMeen Amom. KUCTIOPOO
cepa
asom
41 Jinsa anekmpoHo8, HaxXo0sWuxcs Ha p-opoumansx, sHaueHue opoumaibHo20 K8aHMOoB0O20 YUCA
PAsHO ...
42. Dopmyna eewecmsa, H,S
MOJIEKYIbl KOMOPO2O UMerom NO,
JUHEUHOe CmpoeHue, umeem CO
8UO0 ... SO,.

43. Homep nepuooa &

JJIEKMPOHOE 8 anome

nepuooudecKol cucmeme

JJIEKMPOHOB 80 6HEULHEM CIl0€ AIMOMO8

XUMUYECKUX IJ1eMeHmos ,ZZ

Hedocmaiomux JJIEKMPOHOB 00 3A6ePULEHUA DJIEKNMPOHRHO20 CJ104

U. Menoeneesa pasen uucny

3ANOJIHAEMbBIX IJIEKNPOHHBIX Cl10€8 6 AMOME

44. (OcCHOBHBIE CBOWCTBa

LiOH — KOH — RbOH

COCJIMHEHU I YCUIIMBAKOTCA B

LiOH — KOH — Ca(OH),

pany

Ca(OH), — KOH — Mg(OH),

LiOH — Ca(OH), — KOH

45. HaumeHnvwiyro 3Hepeuio

MAacHUA

uorusauuu umeent amom.

AJIIOMUHUA

KDEMHUA

Hampusl

- T 5 93
46. Ilopsokosviii HOMep 37leMeHma, 31eKMPOHHOe CmpoeHue amoma Komopoeo 1s° 25° 2p°,

pasen

47. Amom Kakoz20 3n1emeHma

YUCJIO HECNAPEHHRbLX 2JIEKMPOHOE

nAMo20 nepuooa umeem 6 OCHOBHOM COCMOSHUU MAKCUMAIbHOE
(Hanuwiume XuMUYeCKUll 3HAK 2J1eMeHma)

48. Yucno HeCnapeHHvlx 2J1€EKMpPOHO6 6 OCHOBHOM COCMOAHUU amoma d1emMenmad, 06pa3yr0meeo

svicuuil okcuo cocmasa I20s,

pasHo

B, Al, Ga, In, Tl

C, Si, Ti, Ge, Zr

Ba, Li, Cs, Mg, Ca

49. U3 oannoco nepeums
XUMUYECKUX INEMEHMOB
svibepume IEeKMPOHHbBLE
aumanoau:

Na, Mg, Li, Al, Sc

50. Bo emopom nepuoode

eo3pacmaent INeKmpoompuyamelbHocntb

Ilepuoouuecxou  cucmemvl
anemenmos J{.U. Menoeneesa
C ysenuuenuem 3apaoa sA0pa
¥ XUMUYECKUX DNIeMEHMO8:

YMeHbuaemcs 3apso a0pa

go3pacmaem amoMHblll paouyc

eo3pacmaent CmMeneHb OKUCIEHUA

Bonpocsl k kommiiekcHomy 3aganuto 7K1 (Coc)
1. Yo uzyuaet xumus?

2. Yto Takoe XuMHU4
3. B ueMm cymHocTh

€CKHUI DKBUBAJICHT?
3aKOHa DKBUBAJICHTOB?

4. Ha3oBUTE€ HMEHA YYEHBIX, ONHIIUTE HKCIEPUMEHTHI, C MOMOIIbIO
KOTOPBIX YCTAHOBJIEHO CJIOKHOE CTPOEHUE aTroMa’?
5. Kakue npuHIUIIBI JIeKaT B OCHOBE KBAHTOBOM TEOPUU CTPOCHUS aTomMa?

6. Uro Takoe »SHEPreTUYECKHil YPOBEHH?

Kakoe KBaHTOBOE 4YHCIIO

OIPEIEISICT SHEPTHUIO JIEKTPOHA?




7. Uro Takoe OpOWTaNbHBIA MOMEHT KOJWUYECTBO JBIKCHHS JJIEKTpOHA?
Kakoe KBaHTOBOE YHCIIO OMpENESeT OPUEHTALMIO AJIEKTPOHHBIX opOuTaned B
MIPOCTPaHCTBE?

8. Kakoe kBaHTOBOE YMCIIO OMpeeisieT COOCTBEHHbII MOMEHT KOJIMYECTBA
JIBUKEHUS 3JIEKTpOHA?

9. Kakoii sHepreTuyecKuil o lypOBEHb 3aMOIHSAETCS JIEKTPOHAMU paHbIIIE:
5S wnm 4d; 6s unu Sp u mouemy?

10. Kakoii ¢(usuueckuii CMbICT UMEET MOPAIKOBBII HOMEp dJEMEHTa U
Mo4YeMy XUMHUYECKHE CBOMCTBA AJIEMEHTA ONpPEESCTCS 3apsI0M €ro aroma’?

11. Tlo xkakOMy IpPHU3HAKY JIEMEHTHI B IEPUOJNYECKON CUCTEME DJIEMEHTOB
(TICB) moapasnmensrorcs Ha S, P, d,f- amemeHTHI?

12. Kakwue 37eMeHThI Ha3bIBAIOT MJICKTPOHHBIMHU aHATIOTaMu?

13. Kak 3amoiHs0TCsS JIEKTPOHHBIE YPOBHHU, MOAYPOBHU W OpPOUTANHU IO
Mepe YCI0KHEHHS aToMa?

14. Kakue cBoiicTBa aTOMOB SIBJIIIOTCSI IEPUOUYECKUMU?

15. 3apsne! siaep 2IEeMEHTOB B MEPUOAMUECKON YBEIMYUBAIOTCS, a CBOWCTBA
nepuoandecku. Kak 310 00bICHUTE?

16. ¥ kakoro u3 3JE€MEHTOB YETBEPTOTO IMEpUOJa — MapraHiia win opoma
CUJIbHEE BBIPAXKEHBI METAJTUIMYECKHE CBOMCTBA?

17. W3 KaKoro 4ncia aToMoB coctosT It u 1 cm® Marnms?

18. KT0 1 xoraa OTKpbUT MEPUOTUIECCKII 3aKOH?

19. TlpuBenuTe MPUMEPHI CXOTHBIX IT0 XUMUYECKAM CBOMCTBAM 3JICMEHTOB.

20. Kakx um3MeHSIOTCA CBOMCTBA 3JEMEHTOB NpU TMEPEXojie OT JHUTUA K
¢ropy?

21. Kakol 31eMeHT BbIICISIETCA B OTACIbHBIN 1 -Hnepuona?

22. Kax dopmynupoBan .M. MenaeneeB OTKPBITHIA UM MNEPUOIUYECKUN
3aKOH?

23. KakoBa coBpemeHHass (HOPMYJTUPOBKA MEPUOJAUYECKOrO 3aKoHa?
OObsicHUTE, TIOUEeMy B TEPUOJUYECKON CHUCTEME DJIEMEHTOB aproH, KOOAaJbT,
TEJUTyp U TOPUH MOMEUIEHBI COOTBETCTBEHHO NEPE] KalUueM, HUKEJIEM, HOJIOM U
MPOTAKTUHUEM, XOTSI M1 UMEIOT OOJIBIITYI0 aTOMHYIO Maccy?

24. Yto sBisieTcs rpadUueCKUM BBIPAKEHUEM TMEPUOIMUECKOTO 3aKOHa?

25. Uto Takoe nepuo/1 nepuoiuuecKor CUCTEMbl XUMHUYECKHX 2JIEMEHTOB?

26. CKOJIbKO TIEPUOAOB, PSIIOB | TPYII B IEPUOINIECKON cucTeme?

27. Kakue nepuoast [1CD Ha3pIBArOTCS MaabIMu?

28. Kakue nepuossl [1CO siBisitorest 00ab1umMu?

29. Kak Ha3bIBalOTCS 2JIEMEHTHI, KOTOpPbIE B TMEPUOIUYECKOM CHCTEME
CJIEYIOT MOCJIE JIaHTaHa? ' 1€ OHM pacnoyaratoTcsi B IEpUOANYECKON cucreme?

30. Kakoii nepuo SBIE€TCS HE3aBEPIICHHBIM?

31. Yro Takoe aktmHOUIBI? e OHM pacronararoTcsi B MEPUOIMYECKOU
Tabnuie?

32. Kak n3MEeHSIOTCSl CBOMCTBA JIEMEHTOB B MEpUOaX CIEBa HAIPaBO?

33. Uto Takoe rpyrina nepuoanieckonr CUCTEMBbI?

34. U3 kakuX MOATPYIIT COCTOUT Ka)Kaasi Tpymia Mepuoindeckond CUCTEMbI?
[To xakoMy TpHU3HAKY AJIEMEHTHI OOBETUHSAIOTCS B TPYIIHI U IOATPYIIITHI?



35. Kak nu3MeHs10TCsl CBOMCTBA 3JIEMEHTOB B A-moArpymnmnax?

36. Kak U3MEHSIOTCS KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB H
THAPOKCUZIOB, KOTOpble OOpa30BaHbl dAJEMEHTAMH  KaKOW-TMOO  TJIaBHOMU
MOATPYIIBI?

37. Uto Takoe sHeprus noHu3zauun? B Kakux eIUHUIIAX OHA BbIpakaeTcs?
Kak u3MeHsieTcsi BOCCTAaHOBUTEIbHASI aKTUBHOCTH S- W P-DJIIEMEHTOB B Ipymmax
NEPUOIMYECKON CUCTEMBI C YBEIMUYCHHEM MOopsaKoBoro Homepa? [louemy?

38. Metamnnueckue CBOMCTBA S-2JIEMEHTOB | TpYMIbI OT JUTHUS K LE3UIO
BO3pACTAIOT, a 3JEKTPONPOBOAHOCTh METAJUIOB B 3TOM K€ pAly yMeHbluaercs. C
YEM 3TO MOKHO CBSI3aTh?

39. Uro Takoe  anekTpooTpumarenbHocTh?  Kak  m3MmeHsercs
ANIEKTPOOTPHULIATENIBHOCTh P-3JIEMEHTOB B MEPHOJIE, B TPYIIEC MEPUOIAUYECKON
CHCTEMBI C YBeIHUeHUEM NopsiaKoBoro Homepa? [Touemy?

40. Yto Takoe CpoACTBO K AEKTPOHY? B Kakux eIMHUIIaX OHO BbhIpakaeTcs?
Kak n3MeHsieTcss OKUCIUTENbHAS aKTUBHOCTh HEMETAJIIOB B MEPUOAE U B TPYIIIIE
NEPUOJINYECKOM CHUCTEMBl C YBEIMYEHUEM IMOPSAKOBOro Homepa? Otser
MOTHUBUPYWUTE CTPOCHHEM aTOMa COOTBETCTBYIOIIETO 3JIEMEHTA.

41. Kakoit snemMeHT siBisieTcs 00Jiee aKTUBHBIM METaJUIOM: aIFOMUHUUN WM
HaTpUii?

42. Kakoit sneMeHT sBiseTcsl 6oJjiee aKTUBHBIM HEMETAJUIOM: YIJIEpOJ WU
KUCII0pOa?

43. Kakoil W3 3JEMEHTOB YETBEPTOTO TMEPHUOAA — BAHAJAWKA WM MBIIIBIK
obOsamaer Oojiee BBIPAXKEHHBIMH METAUIMYECKUMHU cBocTBaMu? Kakol u3 3THx
AJIIEMEHTOB 00pa3yeT ra3000pa3HOECOEAMHEHUE C BOJIOPOIOM?

44. Y Kakoro u3 P-3J€MEHTOB MSATOM TPYIIbI MEPUOAUYECKON CUCTEMBI —
dbochopa win cyppMbl — CUJIIBHEE BBIPAXKEHBI HEMeTaJIMYeckue cBoiicTBa? Kakoe
U3  BOJOPOJHBIX  COCOUHEHWW  JAHHBIX  DJIEMEHTOB  0o0Jieé  CHIJIbHBIN
BOCCTAHOBUTENH?

45. Kakasg w3 JBYyX NEPEUUCICHHBIX KUCIOT SIBJISIETCS OOJee CHIbHOM:
yroibHasi win OopHasi?

46. Kakolt u3 ABYX THAPOKCHUIIOB TPOSIBISIET OOJiee CUIIbHBIE OCHOBHBIC
CBOMCTBA: TUAPOKCHU ATFOMUHUS UM THAPOKCHU Martus?

47. Kaxoir okcun — TiO0, mnmuCrO3z — ob6mamaer Oosiee BBIPAKECHHBIMH
KUCJIOTHBIMU cBoMcTBaMu? [louemy?

48. Yto Takoe METAUTMYHOCTH 3JIeMEHTOB? UTO SBISETCS KOTUICCTBEHHOMN
XapaKTEPUCTUKOW METATITTMYHOCTH?

49. UYto Takoe HEMETAIMYHOCTh  2jieMeHTOB? Uto  sABisieTcs
KOJIMYECTBEHHOM XapaKTEPUCTUKOU HEMETATUIMYHOCTU?

50. Yro Takoe xumuueckas cBsa3b? Ha Kakue THUIIBI MMOJPa3AesioT
XUMHUYECKYIO CBA3b?
51. KakoB mexanu3m o0pa30BaHUsI KOBAJCHTHOW XUMUYECKON CBS3HU?
52. Kakas koBaJieHTHasi XUMUYECKasl CBSI3b SBIIACTCS MOJISTHON M HE MOJISIPHON ?
53. B uem oTimune OOBIYHOW KOBAJEHTHOM CBSI3M MO JIOHOPHO-AKIIEITOPHOMY
MEXaHU3My?



54. B ueM CyIIHOCTh METO/1a BAJICHTHBIX CBSI3EH?

55. KakoB MexaHu3M 00Opa3oBaHUsSI BOJOPOJIHON CBS3U? Kak Bausier
BO3HUKHOBEHHE BOJIOPOJIHOM CBSI3U Ha (PU3MYECKHUE CBOMCTBA COSUHCHUM.

56. OnumiuTe MexaHu3M 00pa30BaHUsl MeTaUIMUEeCKOl cBsi3u. HazoBurte cBolicTBa
METaJIJIOB, 00YCJIOBJICHHbBIE HATUIMEM B HUX METANTMYECKOM CBSI3H.

57. OnummTe MexaHu3M o0pa3oBaHUs U CBOMCTBA MOHHOW CBSI3H.

58. OnummuTe XUMMUYECKYIO CBSI3b B MosieKysie Ny ¢ mo3uiuii MeToia BaJICHTHBIX
CBS3EN.

59. OnumuTe XMMHUYECKYIO CBsI3b B Mosiekyie HyO ¢ mo3uimii MeToa BaleHTHBIX
CBA3CH.

60. OnumuTe XUMUYECKYIO0 CBsi3b B Mojekyiae Op c¢ mno3uuuil Merona
MOJIEKYJISIPHBIX OpOUTAJIEH.

61. ITouemy Monekyna Kucioponaa napamarHuTHa? OTBET MOSCHUTE C MO3UIMIMA
METOJIa MOJICKYJISIPHBIXOPOUTAICH?

62. Ilouemy Mosexyna azota AuamarHuTHa? OTBET MOSACHUTE C MO3WIUN METOJa
MOJIEKYJIIPHBIX OpOUTasei.

Tunossle 3agaum (P33):

1. CxonbKO IPOTOHOB, HEUTPOHOB, IIEKTPOHOB B aromax AneMeHToB ¢ 30
nopsiaAkoBeIMU HOMepamu 20, 51, 93? Hanuiure nojHbIe 3IEKTPOHHBIE (DOPMYIIBL.
VYKax)uTe BAICHTHBIE 3JIEKTPOHBI, YHCJIO HECTTAPEHHBIX AJIEKTPOHOB.

2. HazoBuTe 371eMEHTHI, UMEIOIIUE TI0 JIBA AJCKTPOHA HA MOIYPOBHAX 4P U
4d. Hamummre TMOJIHBIC SJCKTPOHHBIC (OPMYJIBI ATOMOB STHX JJIEMEHTOB H
yKaxkuTe ux nojoxxenue B [ICO: nepuon, rpymnmna, moarpymnma

3. Xuopua marausi couepxkut 36,4 % xanbius. Beruuciaure mMosspHYRO
Maccy SKBUBAJICHTA KaJbLIHSI.

4. Ilepuonnueckas cucrema /.M. Menneneea. Hanuimre 371€KTpOHHBIE
dbopmynbl  anmemeHToB 19 w29, SBasiorcs M AJAEMEHTHI  AJIEKTPOHHBIMU
aHaJIoraMH, mouemy?

5. CewmeiictBa syementoB S, P, d, f. Vkaxwure mopsakoBele HOMepa

2 3
AIIEMEHTOB, J3JIEKTPOHHBIE (HOPMYJIBI KOTOPBIX HMMEIOT OKOH4YaHue ..NS Np .

Hanummure 35ekTpoHHyI0 GOpMyIly 3J€MEHTa ..nsznp3 YETBEPTOIO MEPUOJIA.

6. HazoBuTe 31eMeHTHI, UMEIOIIME 10 JIBa JEKTPOHA HA MOAYPOBHAX 4P U
4d. Hamumute mMOMHBIC SJICKTPOHHBIE (OPMYJIBI aTOMOB JTHUX 3JEMEHTOB U
yKaxxuTe ux nojoxxenue B [ICI: nepuon, rpymnmna, moarpyrma.

/. HazoBuTe »3J€MEHT 4YEeTBEpPTOro NEpHoJa, aTOM KOTOPOTO COAEPKUT
HEOOJIBIIIOE YHCIIO HECMapeHHbIX O-37ekTpoHOB. HamummuTe ero moJHyro
ANEKTPOHHYIO (OPMYITY U YKAKUTE BAJICHTHBIE 3JIEKTPOHBI.

8. Hamumure snexkTpoHHbIe (HOPMYJBI JBYX AJIEMEHTOB 5-TO Mepuoja: ¢
OJIHUM HECHapeHHbIM 3JEKTPOHOM M JBYMSI HECHApEHHBIMU 3JIEKTPOHAMHU.
HazoBute ux mopsiAKoBble HOMEpA, YKaKUTE YKMCIIO TPOTOHOB U HEUTPOHOB B MX
aTomax.



9. [Ipu oxucnenun meramia maccoit 8,43 r obpaszoBasncs okcua maccoi 9,63
r. BerunciauTe 3HaueHust MOJIIPHBIX MAacC SKBUBAJICHTOB METAJLJIa M €r0 OKCHUJA.

10. Ha BoccranoBnenue 7,09 r okcusia IByXBajJe€HTHOrO MeTaia TpeOyeTcs
2,24 n Bomopona (H.y.). BblunciauTe SKBHUBAJIEHTHYIO MacCy OKCHAA U
HKBUBAJICHTHYIO Maccy MeTajuia. YeMy paBHa aToMHasi Macca MeTaia’?

I1. Inst 51eMEHTOB ¢ MOPSAKOBBIMU HOMepamu 13 u 41 ykaxkute 4uciio
NPOTOHOB, HEUTPOHOB U BJEKTPOHOB. Hamuimmre »3ieKTpoHHBIE (OPMYIIBI,

YKAXUTC pajieHTHBIE DJJEKTPOHBI, YMCIIO HECHAPEHHBIX JJIEKTPOHOB. K Kakum
aneMeHTaMm (S-, pP-, d- wmu f-) oHM oTHOcsATCA? VYKaXuTe WX MOJOKCHUE B
NIEPUOINYECKON CUCTEME: IEPUO, TPYIINA, TOATPYIIIIA.

12. HanumuTe nojHbIe 3JI€KTPOHHBIE (POPMYJIBI ATOMOB 3JIEMEHTOB (TOpA,
xeneza, Qochopa M anmrOMUHUS U (DOPMYyJBI, MOSCHSIOUIME HX BAJICHTHBIE
BO3MOKHOCTH. JlJIs BCEX JIM 3JIEMEHTOB HOMEp I'PYIIIBLI COBIIAJAET C MAKCUMAIIBHO
BO3MOYKHOU BajleHTHOCThIO? [IpuBeanTe cBou 0ObSICHEHUS.

13. Vkaxure MOPAOKOBBIM HOMEp 3JIEMEHTA C OKOHYAHHEM JJIEKTPOHHOU
dbopMyIBl 6326p3.Ha3OBHTe JUIL HETO DJIEMEHT, SBIAIOIIMMUCA 3JIEKTPOHHBIM

AHAJIOTOM. MoryT s f-3JeKTPOHBI HAXOMUThCS HA TPETHEM SHEPTETHYCCKOM
ypoBHe? JlaliTe MOsSICHEHUE.

14. CkoapkO HPOTOHOB, HEUTPOHOB, AJEKTPOHOB B aTOMax 3JIEMEHTOB C
nopsiaAkoBeIMU HoMepamu 20, 51, 93? Hanumiure nojiHbIe 31€KTPOHHBIE (DOPMYIIBL.
VYKakuTe BaJICHTHBIE 3JIEKTPOHBI, YHCIIO HECTIAPEHHBIX 3JIEKTPOHOB.

15. Hanumnre 351€KTpoHHBIE (POPMYJIIBI ATOMOB AJIEMEHTOB € MOPSAIKOBBIMU
HoMepamMu 11, 76 m 86. YKaKHUTE MX MOJOKEHUE B INEPUOAUYECKON CHUCTEME:
nepuol, Tpynmna, noArpynmna.

16. Hammumure 351eKTpoHHBIE (POPMYJIIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMU
HoMepamu 13, 41, 67. K kakoMy ceMeiCTBY 3JIEMEHTOB OHU OTHOCSITCA?

17. Jlns 3I€MEHTOB C TOPSIAKOBBIMH HOMEpaMu 7 U 25 YKaKUTE YHUCIIO
IIPOTOHOB, HEUTPOHOB M 3JEKTPOHOB. Hamummre KX NOJHBIE 3JIEKTPOHHBIE
(bopMyIbl. YKaKuTe BaJ€HTHbIE 3JIEKTPOHBI, YUCJIO HECIIAPEHHBIX 3JeKTPOHOB. K
KaKOMY CEMEWCTBY 3JIEMEHTOB OHH OTHOCSTCS?

18. Vkaxure MOPSIKOBbIE HOMEpPA JJIEMEHTOB HJIEKTPOHHBIE (OPMYIIbI

KOTOPBIX UMEIOT OKOHYaHHUE ...ns*. Hammmmare MOJTHYIO AJIEKTPOHHYIO (hOopMyITy
3JIEMEHTA IIEeCTOTO MEePUO/Ia.

19. Hamummute 37eKTpoHHBIE (OPMYIIBI aTOMOB CEpPhI M XpoMa. Y KaKUTE UX
BaJICHTHBIC JJICKTPOHBI. SIBIISIOTCS JIU OHM AJICKTPOHHBIMHU aHanoramu? K xakomy
CEMEUCTBY OTHOCSITCS] 3TH JJIEMEHTHI?

20. YkaxuTe MOPSIAKOBBIE HOMEpa DJIEMEHTOB, JJIEKTPOHHBIE (OPMYIIBI

KOTOpPBIX HMMEKT OKOHYaHHE...NS np3. Hamumure »snexktponHyto  Gopmyity
AJIEMEHTA YETBEPTOTO MEPHUO/IA.

21. HazoBuTE 2JI€MEHTHI, UMEIOIIIHE 110 JBa JICKTPOHA HA MOAYPOBHSX 4P U
4d. Hamumwre MOJHBIE 3JCKTPOHHBIC (OPMYJbI ATOMOB 3THX JJIEMEHTOB M
ykaxkute ux nosioxkenue B [ICI: nepuon, rpynma, noarpymra.



22. YKaxXuTe NOPSAIKOBBIA HOMEP AJIEMEHTA, B aTOME KOTOPOTO 3aBEPILIAETCs
3aMOJHEHUE DJEKTPOHAMHM TPETHEro JHEPreTHUEecKoro ypoBHs. Hamwuiurte ero
AIEKTPOHHYIO (hOpMYyITy.

23. YKaxuTe MOPSJIKOBBIA HOMEp 3JIEMEHTAa C OKOHYaHUEM 3JIEKTPOHHOU
dbopmyroit 68 6p3. HazoBute /uist HEro 3JE€MEHT, SIBISIOIUNCS 3JIEKTPOHHBIM
aHanoroMm. OTBET MOSCHUTE.

24. HazoBHTE 3JEMEHTHI, UMEIOIIHNE 10 OJHOMY AJIEKTPOHY Ha TIOYPOBHSIX
5p u 3d. Hamummwre mosHbIe 3JIEKTPOHHBIE (JOPMYIIBI ATOMOB 3THX 3JIEMEHTOB M
yKaxkuTe ux nojoxxkenue B [1CO: nepuon, rpymnmna, moarpymnna.

25. HazoBuTe 37I€MEHT HYETBEPTOrO NEPHOJA, aTOM KOTOPOTO COIEPIKHUT
HEOOJIBIIOE YHCIIO HecHmapeHHbIX J-37ekTpoHOB. Hamummre ero moyHyro
ANEKTPOHHYIO (GOPMYITY U YKAKUTE BAJICHTHBIE 3JICKTPOHBI.

26. CKOJBKO MPOTOHOB, HEUTPOHOB, AJIEKTPOHOB COJEPKUTCS B aTOMax
AJIEMEHTOB C NOPSAKOBBIMM HoMmepamu 3, 65, 86?7 Hamwummnre ux mOJHbBIE
AJEKTPOHHBIE (OPMYJIbL. YKaKHUTE BaJCHTHBIC SJICKTPOHBI, YHCIIO HECHApPEHHBIX
AIIEKTPOHOB.

27. HanummTe 35eKTpoHHBIE (GOPMYIIBl IBYX 3JIEMEHTOB 5-TO MEpUoja: C
OJIHUM HECHapEeHHbIM SJEKTPOHOM U JBYMSI HECHApEHHBIMU SJIEKTPOHAMHU.
HazoBuTe uX MOpsAKOBBIC HOMEPA, YKAKUTE YHCIIO TPOTOHOB M HEUTPOHOB B 3TUX
aTomax.

28. Hanmmmre 31eKTpOHHBIE (JOPMYIIBI aTOMOB 3JIEMEHTOB C TTOPSIKOBBIMH
HoMepamu 36, 58, 104. Ykaxure UX MOJOXKECHHE B IMEPUOJUYECKONW CUCTEME:
MIEPHO/I, TPy, MOATPYyIIa.

29. Hanmmmrte 3neKTpOHHBIE (OPMYIIBI aTOMOB 3JIEMEHTOB C TTOPSIKOBBIMH
HoMepamu 16, 54, 88. K kakomy tumy S, p, d, f OTHOCSATCS 3TH 31eMEHTbI?

30. s eMeHTOB ¢ MOPAIKOBBIMU HOMepamu 17, 27, 99 ykaxurte uncio
MPOTOHOB, HEUTPOHOB, DJIEKTPOHOB. Hamummre w#X TOJHBIE AJIEKTPOHHbBIC
dbopmysbl. YKaXUTE BAJICHTHBIE AJIEKTPOHBI, YACIO HECTIAPEHHBIX JEKTPOHOB. K
Kakomy THmy S, p, d, f oTHOCSITCS 3TH BIeMeHTBI?

31. Onpenenute MOJIIPHYIO MacCy YKBUBAJICHTA MAarHUA.

32.0mpenenrTe MOJSIPHYIO MacCy dKBHBaJieHTa a30Ta B coequHeHusx: NoO,

NO, NO».

33.0mpenennure MOJSIPHYIO MacCy OJKBHBAJICHTA MapraHila B JHOKCHJIC
Maprasria.

34.0Omnpenenvte MOJSIpPHYIO Maccy dKBHBaieHTa Gocdopa B okcuzae docdopa
(V).

35 Omnpenenure MOJISIPHYIO MacCy SKBUBAJIEHTa cepbl B coeauHeHusx: SOy,

SOs.

36 PaccuuTaiite MOJSIPHYIO MacCy SKBUBAJIECHTA 3JIEMEHTOB XJIOpa U CEPHI B
UX BOJIOPOJHBIX COCTUHEHHUSIX.

37. PaccuuraiiTe MOJISIpHBIE MAacCChl HKBHBAJIEHTOB JJIEMEHTA >Kelie3a B
OKCHJaX JBYXBAJIEHTHOI'O U TPEXBAJIEHTHOI'O XKEJE3a.

38.PaccuuTaiiTe MOJIIPHYIO MacCy 3KBUBAJIEHTA CEPHOM KUCIIOTHI.



39 PaccuunTaiiTe MOJSIPHYIO MacCy 3KBUBaJI€HTa OpTO-(pochOpHOIl KHCIOTHI
B PEaKIuu ¢ TUAPOKCUIOM Kajus ¢ oopazoBannemM KH2POA4,

40. PaccumTaiiTe MOJISIpHYIO Maccy SKBUBAJCHTa MeETalljla, €CIM HU3BECTHO,
qT1o 1 I 3TOr0 MeTasuia BeITecHsET U3 KuciaoTel 0,921 1 Bogopona (H.Y.).

41. Metann oOpa3yeT ABa xJopuaa ¢ cojaepxxanuem xyopa 37,45 u 54,51 %.
Boruncnure MoJsipHbIE MAacChl 9KBUBAJICHTOB METAJIOB B KKJI0M COCTMHEHUH.

42. Ha neittpanuzanuio 0,471 T opTo-hochopHOil KUCIOTHI U3PACX0I0BAHO
0,267 T ruapokcuaa Kaiblus. BplUuMCINTE MOJSPHYIO MacCy SKBUBAJIEHTA
KHUCTIOTHI.

43. Ompenenute MOJSPHYIO MAacCy SKBUBAJICHTA CEPHOM KHUCIIOTHI, €CIH
u3BecTHo, uto 98.08 r ee pearupyer c¢ 24.32 r MarHusA, MoJIsIpHas Macca
HKBHUBAJIEHTa KOTOPOro paBHa 12,16 r/mMob.

44. Ha wueltpanuzauuio 1,245 r ruapokcuaa Kajlds H3pacxoAoBaHo 1 r
KHUCIIOTHI. BEIYMCINTE MOJISIPHYIO MacCy SKBUBAJICHTa KUCIIOTHI.

45. Ilpu pasnoxenun 0,4638 r okcuma meramia oOpaszoBasochk 0,4316 r
Metasuia. Onpeaenure MOJISIPHYIO MacCy SKBUBAJICHTA METaJlla.

46. ns peakuuu 0,44 T metaiia ¢ 6pomoM notpedosanoch 3,91 r Gpoma,
MOJISIpHAas Macca OJKBHUBaJeHTa KOTOporo paBHa 79,9 r/mons. Onpenenure
MOJISIPHYIO MacCy KBUBAJICHTA METaJlja.

47. B okcuge cBuHna coxaepxurcs 7,17 % xucnopoma, Ompenenute
MOJIIPHYIO MacCy SKBHUBAJICHTa CBUHIIA.

48. Ipu B3aumoneiictuu 0,385 r mMetamna ¢ xjgopom obpazoBaiock 1,12 r
xJiopuaa. Beraucnute MONSpPHYIO Maccy SKBHUBAJICHTAa METalla, €CIU M3BECTHO,
YTO MOJISIPHAsI Macca 3KBUBaJIEHTa XJjiopa 35,5 1/MoJIb.

49. B pesynbrare peakiuu 2,19 r Metamia ¢ BogopoaoM oopa3oBaioch 2,51
T ruApuaa 9Toro Metamia. Onpeaenure MOJISPHYIO MAacCy SKBHBAJICHTa MeTallja.

50. Ilpu cropanuu 2 r metaia obpazoBanochk 3,315 r okucna. Onpenenure
MOJISIPHYIO MacCy KBUBAJICHTA METaJljla.

OJIP. OdpopmiieHre 0TYETOB IO JTAOOPATOPHBIM paboTaM AOHKHO OBITH 110
obpasiy:

1) HazBanue u Homep nabopaTopHOii paboThl. J[aTa BBITTOJIHEHMS.

2) lens paboThI.

3) OGopynoBaHUE U PEAKTUBHI.

4) TeopeTruecKue NOJTOKEHHUS.

5) Xona paboThl.

6) OOcyxaeHre pe3yabTaToB SKCIIEPUMEHTA.

7) BoIBOABI.

Ha 3ammry maGopaTopHOW paOOTHI BBIHOCHTCS J[Ba BOIMPOCA: BOMPOC TIO
TEOPETUUECKUM TIOJIOKEHUSIM pabOThl W BOMPOC TIO XOJYy BBIMOJHEHUS
HKCIIEPUMEHTA.

3ananud K JadopaTopHbIM padoTam 1o pazaeny « CTpoeHUe BElIeCTBay:
JlaGopaTtopHas paborta 1




1) O03HAKOMHUTHCSI C TIpPaBWJIAMH IO TEXHUKE OE30MAaCHOCTH M PACIUCATHCA B
KypHasie 1o TexHuke Oe3omacHocTu (Th) mnpu paboTre B XUMHUUECKOM
1ab0paToOpuu;

2) pacCMOTPETh Pa3IMYHbIC BUIBI XUMUIECKON TTOCYABl U U3yUUTh €€ PUMEHEHHUE
B JTa0OpaTOPHOM MPAKTUKYME;

3) BBIMONHUTH HEKOTOPHIC OIEpaIuy JabOpPaTOPHONH XUMHUYECKOW MPAKTHKH,
CBSI3aHHBIC C M3MEPEHHUEM 00BEMOB JKUIKOCTEH C MOMOIIBI0 MEPHOW XHUMUYECKOM
MTOCY/IBI.

JlabopaTopHas pabora 2.

1) BBITIOJIHUTH SKCHEPUMEHT IO OMPEICICHUI0 MOJSIPHOW MAacChl DKBHBAJICHTA
MeTaa;

2) MO JaHHBIM ONBITa OMPEACIUTh MOJSPHYID MacCy JKBHBAJICHTa MeETaia.
CpaBHHB IKCIIEPUMEHTAJILHOE 3HAYECHUE C TCOPETHUYCCKUM 3HAYCHHEM MOJISIPHOMN
Macchl SkBHBasieHTa Metauia (Mg, Al, Zn), onpeaenuTs, Kakoil MeTaJll ObLT B3ST
JUTSL pEaKIINH.

Juisa Trekymero kourpoJs TK2:

HpOBepHGMaﬂ KOMIICTCHIIUA:
OIIK-1 — CnocobeH HCIONb30BaTh IMOJIOKEHUS, 3aKOHBI U METOJbI €CTeCTBEHHBIX HAyK U
MaTEeMaTUKH JJI PEUICHUS 3a/a4 HHXCHEPHOMU JeSTEIHbHOCTH

OIIK-1.3 — JleMOHCTpuUpyeT 3HAHHE OCHOBHBIX 3aKOHOB XHUMHH W TOHUMaHUE
XUMHUYECKHUX MTPOIIECCOB

Bormpocsl k kommiiekcHoMy 3ananuto TK2 (Coc)

1. Kakyro mpakTH4ecKd BaXHYHO HMHPOpPMALMIO O  XUMHUYECKHX
MpEBpallCHUsIX JaeT XuUMUYeckasd TepMmoauHamuka? Yrto wu3ydaer
XUMHUYECKask TEPMOJIMHAMHUKA?

2. Kak  xmaccupumupyror  TepMOIMHAMUYECKHUE CUCTEMBI 1o

XapakTepyoOMeHa ¢ OKpYKarolel Cpeioil U Mo cocTaBy?

Kaxkue ¢pyHkumy Ha3pIBaloT QYHKIHUSMU COCTOSIHUA?

MOo>kHO 11 OnpeeuTh a0COMIOTHOE 3HAYEHNE BHYTPEHHEN SHEPTUu?

Yro Takoe TtemnoBo 3Pdexkt xumuueckod peakuuu? IlpuBenute

IPUMEPHI SHJI0- U 3K30TEPMHUYECKUX PEAKIIHM.

UTto Ha3bIBAIOT TETIOBBIMA(()EKTOMXUMHUYECKON PEaKINu?

KaxoB ¢u3ndeckuii CMbICI SHTAIBIUU 00pa30BaHUsI BEIIECTBA?

Kaxkue BBIBOABI MOKHO CIENATh [0 3HAKY SHTAJIBIINNA PEAKIIUNA?

Uro  wu3ywaer  tepmoxumusi?  Kakwe  ypaBHEHHS  Ha3bIBAIOT

TEPMOXUMHUYECKUMMU?

8. CdopmynupyiiTe OCHOBHBIE 3aKOHBI TepMOXUMUU. Kakue mpakTuyeckue
CJIEICTBHS U3 HUX BBITEKAIOT?

9. KakoB (usmyeckuid CMBICT DHTPONMUHU, M OT Kakux (HaKTOPOB OHA
3aBUCHT?

10.Yto Takoe TepMOIMHAMHMYECKAas BEPOATHOCTh M KaK OHa CBS3HA C
SHTpONUEN?

11.C yem cBsizZaHa BO3MOXHOCTH OTpEEICHUS a0CONIOTHBIX 3HAYCHUI
SHTpONUU?

ok w

~NOo 0o



12.TTo kakuM JaHHBIM MOKHO PAaCCUMTATh U3MEHEHUE SHTPOMHH B MPOIIECCE
XUMUYECKOUN peakiuu?

13.l1s kakux cucteMm (U30JMPOBAHHBIX WJIM HEU3OJIUPOBAHHBIX) SHTPOMUS
(S) siByIsSIeTCS KpUTEPHEM BO3MOYKHOCTH CaMOTIPOU3BOJIBHOTO TIPOTEKAHUS
XUMHUYECKOTO TIPEeBpaIlleHUs?

14 Kak OLIEHUTHh 3HAK JHTPONUU PEAKIUHU, MPOTEKAIOIIEH C Yy4acTUEM
ra3000pa3HbIX BEIIECTB, HE MPUOETas K CIPABOYHBIM TaHHBIM?

15.B ueM 3akimrogaeTcs mpakTU4ecKas IEHHOCTh ypaBHeHHs [ no6ca?

16.Kakue peakiuu (3K30- WU SHIOTEPMHUUECKHE) HanOoiee BEPOSTHBI IpU
HU3KHUX TeMrepaTrypax?

17.Kakue BBIBOJBI MOXHO CI€JaTh O HAMIPABICHUN PEAKIIUU 10 BETUYHHE U
3Haky G peakiuu?

18.Yto HaA3BIBAIOT CpEHEN M HICTHHHOW CKOPOCTHIO PEAKITAN?

19. Kaxk onpezensercs CKOPOCTb TOMOTEHHBIX U T€TEPOTreHHbIXPEAKIIHi?

20.Kakue (hakTOphIBIUSIOT HA CKOPOCTh PEAKIINU?

21.ChopmynupyiTe 3aKOH JEHCTBUS MaccC.

22.Yt0 Ha3bIBalOT KOHCTAHTOM ckopocTu? KakoB (u3MuecKUCMBICT 3TOU
BEIMYUHBI? 3aBUCUT JIM KOHCTAaHTa CKOPOCTH OT TEMIIepaTyphl,
IPUPOABIPEATUPYIONTUX BEIIECTB M MX KOHLIEHTPAIUN?

23. YTo Takoe MOJIEKYJISIPHOCTh U MOPSIA0K PEaKuu?

24 Kakye 3aKOHBI OMNHMCHIBAIOT 3aBHCUMOCTh CKOPOCTH  PEaKIUUOT
TeMnepaTrypbl? Yro II0Ka3bIBACT TeMIEpPaTypHbIN
KO3 ULIMEHTCKOPOCTH PEaKIIUU?

25.YTo0 Takoe YHEprusi aKTHUBAINH, AaKTUBUPOBAHHBINA KOMILIEKC?

26. Ecnu st ABYX peakiuii: a) OAMHAKOBBI KOHIICHTPAIIMU pPearupyrommx
BEIIECTB M TEMIIepaTypa, TO YEM ONpEAeNseTcs pa3jinuue B UX
CKOPOCTAX; 0) OJMHAKOBBI KOHCTAHTBI CKOPOCTH, TO MPUKAKUX YCITOBUSIX
OyAyT OJIMHAKOBBIMH UX CKOPOCTH?

27 .BueMCylHOCTh TOMOT@HHOTO U T€TEPOTEHHOTO KaTaiu3a?

28.Kak n3mensieTcst sHEpTUs aKTUBAIIMU B IPUCYTCTBUH KaTanu3aTopa’?

29.Yt0 Ha3bIBAIOT OOPATUMBIMUA U HEOOPATUMBIMU PEAKITUSIMU?

30.Uto Ha3zbiBalOT XUMHUYECKMM paBHOBecueMm? IloueMy oOHO sBiseTCS
TUHAMHYECKUM?

31.Kakwue KOHIICHTpAIUH pearupyromnmx BEIIECTB HA3bIBAIOT
PABHOBECHBIMU?

32.Yt0 Ha3bIBAIOT KOHCTAaHTOW XHMHUYECKOTO paBHOBecHs? 3aBUCUT JIH
KOHCTaHTa pABHOBECHS OT TEMIIEpaTyphl, MPHUPOABI PeEarupyrouux
BEIIECTB U UX KOHIICHTPAIUA?

33.IloueMy B BBIpaXEHHE IS CKOPOCTH XHMHUYECKOH peakiuu WIH
KOHCTAHTHI ~ PAaBHOBECUSI HE  BXOAST  KOHIIGHTpAIlMUd  BEIIECTB,
HaxOJIAIIMXCS B TBepoH (haze?

34 Kakumu  mapaMeTpaMyd  XapakTEpPU3yeTcs  KaKI0€  XUMHUYECKOE
paBHoBecue? K uemy npuBOIUT U3MEHEHUE OJHOTO U3 MapaMeTpoB?

35.B uem cymuocts npunuuna Jle lllarense?



36.Kakoe wumcio cremeHeil cBoOoAbl HMeeT oOAHOGA3HAasA CHCTEMA,
cocTosAIIask UX TBEPOTo U skuakoro CO,?

37.B uyeM 3akimoudaeTcs crenuduka ajacopOIMOHHOIO PaBHOBECHUS 10
CPaBHEHUIO C JPYTMMU BUJAMU T€TEPOT€HHOIO paBHOBECHA?

38.Kakue Brl 3HaeTe npuMepbl MpUMEHEHUS aicopOomu?

39.Kakue 3akoHBI OMKCHIBAIOT 3aBUCHUMOCTbh CKOPOCTH pEaKIUU OT
temriepaTypbl? UTo moOKa3bplBaeT  TeMIepaTypHbI ko3 puiueHT
CKOPOCTH peaKifu?

40.Ecmu 11 IByX peakmuii: a) OJMHAKOBHI KOHIICHTPAIUUA PEarupyroIux
BCIIECTB W TEMIEpaTrypa, TO YeM ONpPENeNsSeTCS pasundue B HX
CKOPOCTSX; 0) OTMHAKOBBI KOHCTAHTHI CKOPOCTH, TO MPHU KAKUX YCITOBUIX
OyIyT OAMHAKOBBIMHU UX CKOPOCTH?

41.B 4yem pa3HHUIAa MEXTY PACTBOPAMH AJIEKTPOIUTOB M HE DJIECKTPOIUTOB?

42.YT10 Takoe OCMOTHYECKOE JlaBlieHrE?

43.Kakumu 3aKOHaAMU BBIpaXKaroTcsi 0OIIHe CBOMCTBA PaCTBOPOB?

44 Kakue BelecTBa MoJIBEPratoTcs AIEKTPOTUTHIECKOMN TUCCOIUaIun?

45.Kakre BEIWYUHBI  SBISIOTCS  KOJUYECTBEHHOM  XapaKTEPHUCTHKOM
npoliecca IEKTPOIUTUIECKON AUCCcoranun?

46.Ha kakue Tpynmbl YCIOBHO JENAT AJIEKTPOJIUTHI MO BEIMYUHE CTETICHU
UX JIUCCOIUaIu?

47.TloueMy KOHCTaHTa DJICKTPOIUTHYCCKOW JTUCCOIMAIIAN  SBIIACTCS
yA0OHOM XapaKTEPUCTUKON SJIEKTPOJUTA MO CPABHEHHUIO CO CTEMIEHBIO
TACCOIAAINN ?

48.Kak  cTemeHb  JJIGKTPOJIUTHYECCKOW  JUCCOIMAIMM  CBsi3aHAa  C
KOHLIEHTpalnuen cinadoro 31eKTpoauTa?

49.TloueMy TmpuW  ONHWCAHWM  CBOWCTB  DJICKTPOJUTOB  BBOJHUTCS
U30TOHUYECKUH K0dhhUneHT?

50.Kak BupousmeHstoTCs BoIpakeHus s 3akoHa Baut-I'odda u Payns s
PacTBOPOB BJIEKTPOIUTOB?

51..Yto Takoe ruapoaus?

52. Conu Kakoro THMA W MOYeMy THAPOIU3YIOTCANo kKatnony? Kakosa mpu
ATOM PEAKIIUS CPEbI?

53. Conu Kakoro TUMa M MoYeMy TUIIPOJU3YIOTCs Mo aHuoHy? KakoBa mpu
3TOM PEAKLHS CPEIBI?

54.Conu KaKoTO TUTIA U TTIOYEMY THIPOIU3YIOTCS 10 KaTHOHY, U TI0 aHUOHY?
KakoBa npu 3TOM peakius cpenbi?

55. Becerna nu HeWTpanbHOCTh PacTBOpPa COJIM YKa3bIBAET HA OTCYTCTBHUE
ruapoausa?

56.Kakue Turbl AUCIEPCHBIX CUCTEM BbI 3HAETE?

57.Yto takoe koarymsinusi? Kakue criocoObl Koarysiiuy Bel 3HaeTe?

Tunoselie 3amnaun (P33):
1. Ucxons w3 temnotel oOpaszoBanus H2O(k) m TermoBoro sddexra

PCaKIuu MPHU CTAHAAPTHBIX YCIOBUAX



H02(x) = HoO(k) + 12 02(r) ;  AH =— 97,9 xJTx,

BBITHCTHTE AH o0 mepexucn Bogopona H202.

2. Omnpenenure TEIJIOBOM s dext peaKIu:
2PbS(x)+30,(r)=2PbO(k)+2S0,(T).
3. Boruucnure U3MEHEHUE SHTPOIHUHU TUTSI peaKIuu:

2CH4(F):C2H2(F)+3H2(F).

4. BoO3MOXHO WJIM  CaMONPOM3BOJBHOE  MPOTEKAHHWE  PEaKLHUU
MgCO3(x)=MgO(kx)+COy(T) B cTaHAAPTHBIX YCIOBUSAIX?

5.IIpu cropanum razoobpazHoro stana C2Hg obpasyrorcs CO2(r) wm
H20O(x). Hanuiure TepMOXUMHUYECKOE YpaBHEHUE ITOW PEAKIIMK U BRIUUCIUTE €€

TEIIOBOM (P PexKT.
6. Coxokensl ¢ obOpazoBanueM H2O(T) paBHble 00BEMBI BOJOpONIA U

aliICTHUJICHA C2H2, B3ATBIC IIpU OJHHAKOBBLIX YCJIIOBHAX. B kakom clIydac

BBIJICTUTCA O0oJibIle TeroThl? Bo ckosibko pa3?

7. Bopruucnute TerioBo 3Q(eKT peakiuu BOCCTAHOBICHUS OKCHA ITMHKA
yraeMm ¢ oopazoBanuem CO, ecnu Terota oopazoBanus ZnO(K) Ipu CTaHAAPTHBIX
ycioBusix paBHa —348 kJ[/Moib.
metuiioBoro cnupra CH30H(x).

8. Boccranosnenue FepO3 Bo0po0M MPOTEKAET MO YPABHEHUIO
FeoO3(x) + 3H2(r) = Fe(x) + 3H2O(r) ; AH= 96,61 x]JIx.
Bo3moskHa 11 3Ta peakius MpHU CTAHAAPTHBIX YCIOBHSAX, €CIIM W3MEHEHUE
saTpormu AS = 0,1387 xJIx/(Moms-K)?

9. PaccuuraiiTe 3HaUeHNE AG§98 peaxiuu
Pb(k) + CuO(k) = PbO(x) + Cu(x)

U YCTAHOBHUTE, B KAKOM HAIMPABJICHUU OHA MOXET MPOTEKATh CaMOIPOU3BOJIBHO
MIPU CTAHJAPTHBIX YCIOBHUSX.

10. Vkaxure, Kakas U3 ABYX pEaKIMil OyJIeT MpPOTeKaTh CaMOIPOU3BOJIBHO
MIPU CTAHJAPTHBIX YCIOBUSX:

Fe(k) + AlpO3(x) = Al(k) + FepO3(k);
Al(k) + Fe20O3(k) = Fe(k) + AloO3(k).
OTBET NOATBEPAUTE PACUETOM.

11. YcranoBute BO3MOXXHOCTH (MM HEBO3MOXKHOCTH) CaMOMPOU3BOJILHOTO

MPOTEKAHUS PEAKITUU
CuO(k) + Ho(r) = Cu(x) + H2O(x)
MIPU CTaHJAPTHBIX YCIOBUAX. OTBET MOITBEPIUTE PACUETOM.

12.  BpluucauTe  KOHCTAHTY  paBHOBecHs  OoOpaTUMOM  peakuuu
2S0,+0,=2S0;, ecnu paBHOBecHass KoHueHTpauus [SOs]= 0,004 wmoub/i,
ucxomHble KoHIeHTpamuu Bemects [SO,]= 1 momas/i, [0,]=0,8 Moms/1.

13. Peakmmst mpotekaer mo ypaBHeHMIOCO+H,0=CO,+H,. B xakom
HaIpaBJIICHUU CMECTUTCS TMOJOKEHUE PABHOBECHS NPU BBEJICHHUH B CHUCTEMY
JIOTIOJIHUTENBHBIX KOJIMYECTB BOJAOpOaAa?



14 Kak mommuser Ha BbIXOJ xjopa B cucteme 4HCI+0,=2Cl,+2H,0
MOBBIIICHUE TEMIIEPATYPHI B PEAKIIMOHHOM 00beMe, YMEHbIIIeHHE 0011ero oobemMa
CMECH, YMEHBIICHUE KOHIEHTpAIlMi KUCIOpoJa, YBEJIMYeHHUEe 00beMa peakTopa,
BBEJICHHE KaTanu3aTopa’?

15. Bo ckoJbKO pa3 BO3pacTeT CKOPOCTh pPEaKlUWHd MpPU TMOBBIIICHUU
Temmnepatypsl ¢ 10 g0 30°C (y=3)?

16. Hanumure BhIpa)keHHE CKOPOCTH XUMUYECKOM peaKIuu, MpOTeKaroen
B TOMOTE€HHOU cucteme 1o cxeme A + 2B =C, u onpeaenute, BO CKOJIbLKO pa3
YBEIIMYUTCS CKOPOCTh PEAKIMH, €CIU: a) KOHIIEHTpauus A yBEeIUYUTCS B 2 pasa;
0) koHueHTpauus B yBenmmuutcs B 3 pasa.

17. B peakuuu C + O, = CO, KOHIIEHTpaIusi KUCI0opoa yBeJaruueHa B 4 pasa.
Bo cko0J1bKO pa3 BO3pacTET CKOPOCTh pEaKIUU?

18. Onpenenure paBHOBECHBIE KOHLEHTpAIMM B IeT€PO T'€HHOW CHUCTEME
AB(r) A(r) + B(k), B KOoTOpoil mMpu HEKOTOPOH TeMmIeparype yCTaHOBHIOCH
paBHOBeCHE, €CIU B Hayalle peakluu B peakrope o0bemMom 10 i Haxoausoch 6
MoJib AB, a 3nauenne Kc cocraBuio 0,9.

19. B peaktop o6bemom 100 1 momemeno 144 r H20 u 168 r CO. Ilocne
HarpeBaHusi 70 HEKOoTopou Temmeparypsl B cucreme H20(r) + CO(r) H2(r)+
CO2(r) ycranoBmIOCh paBHOBecHe, kKoiaudectBo CO2 mpu 3TOM cocTaBmiio 88 T.
PaccuuTaiiTe 3HaueHne KOHCTAaHTHI paBHOBecus Kc mporiecca.

20. Kak W3MEHUTCS KOJMYECTBO KHUCIOPOJAA, MOJIYy4aeMOIro B PE3yJibTaTe
reTeporeHHo xumuueckod peakmuu: 2S(k) + 2H20(r) O2(r)+ 2H2S(r), ecnu
KOHLIEHTpALU JAPYTUX Ta3000pa3HbIX peareHToB yMeHbUTh B 10 pa3?

B kakyro cTopoHy OyAeT CMEIIaThCsl paBHOBECHE MPU MOBBIIIEHUN TEMIIEpaType B
CHUCTEMC N2+3H2:2NH3?

21. B Kakyw CTOpOHY OyIeT CMeImaThCs pAaBHOBECHE TIIPU ITOBBIIICHUH
temnepatypsl B cucreme 2C0O,=2C0O+0,.

22. B xakywo CcTOpoHY OyneT CMemarbcsi pPaBHOBECHE TPU TOBBIIICHUU
temnepatypsl B cucteme 4HCI+0,=2Cl,+2H,0.

23. byner nmu cmematbest paBHOBecue B cucteme 2S0,+0,=2S0; npu noHMKEHUN
JTABJICHUS U €CJIM Oy/IeT TO B KaKOM HarpaBlieHUN?

24. Bynet nu cmemathes paBHoBecue B cucteme Cl,+CO=COCI, npu noBelmeH#
JABJICHUS U, €CJIU Oy/IeT TO B KaKOM HaIpaBJICHUN?

25. byner mu cmemateest paBHoBecue B cucteme N,+3H,=2NH;3; mpu nmonmwkenun
JIaBJICHUS U, €CJIU OYJIeT, TO B KAKOM HaIlpaBJICHUU?

26. B xakom HampaByieHUH OyAeT cMemarhbesi paBHoBecue peakiuu 2N,+0,=2N,0
IPU YMEHbIIIEHUH 00beMa?

27. Peaxkums mnporekaer 1o YypaBHeHHIOCO+H,0=CO,+H,. B kakom
HaIlpaBJICHUN CMECTHTCS IIOJIOKCHUE DPABHOBECHS NPH BBEACHHUM B CHCTEMY
JOTIOJTHUTEBHBIX KOJIMYECTB BOJIOpoa?

28. B kakoM HampaBiieHUM OyJeT cMemarbcsl TOJOKEHHE pPaBHOBECHS
oOpatumoit xumuueckon peakmuu 2N,+0,=2N,0 npu BBeaeHUN B PEaKIIMOHHYIO
CMECH JIOMOJTHUTEIBHOE KOJIUYECTBO a30Ta?

29. Tlouemy mpu WM3MEHEHWM [ABJICHUS CMEIIAETCS PaBHOBECHE PEAKIIMH
N,+3H,=2NH; u He cMemaercs paBHoBecue peakiiuu No,+0,=2NO?



30. Kakoit 06bem 10%-Horo pactBopa rmapokcuaa Kamms (p=1,08 r/cm3)
MO>KHO ITpUroToBuTh U3 15 1 KOH?

31. B 450 mu Boxbl pactBopmind 50 r ruApokcuaa HaTpus. Paccuuraiite
MPOLIEHTHYIO KOHLIEHTPALMIO MMOJIYYEHHOTO pacTBOpA.

32. CKonbKO TpaMMOB CyJb(aTa HaTpHsl HY’KHO B3SITh JJIsl PUTOTOBIICHUS

10 11 8%-noro pacteopa (p=1,075 r/cm3)?

33. [InotHocts 10%-HOTO pacTBOpa TUApPOKCHIA HAaTpus paBHa 1,1 r/cmS3,
CKOJIBKO TpaMMOB THUJIPOKCHAA HATpUs MOTpeOyeTcss ajig npurotoBieHus 40 mi
ATOTO pacTBopa’?

34. Uemy paBHa MOJIIPHOCTH pacTBOpa eakoro kamus, eciu 600 Ma ero
coaepxkar 16,8 T eaxoro kanus?

35. Berunciure pH 0,05 M HCI 1 0,05 M CH3COOH.

36. Beruuciure pH 0,01 M pactBopa NH4OH.

37. Beruucnure crenens auccormanun NH4OH B 0,05 M pactBope mipu 298

38. Beruucnure pH 0,01 M NaOH 1 0,01 M NH,OH.
39. CocTaBbTe MOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIC YPABHEHUS PEAKIINU
rHpoNM3a U ykaxuTe peakuuto pactsopos coneil: CH3COONa, ZnCly  NH4CI,

KoCO3 Alp(SO4)3, KCI, CuClp, NapSiO3 FeCl3, NapSO4, NH4NO3,
NapSO3, KCN, FeClp, Nap$, ZnSO4 KoSiO3, NiClo.

340. Kakyro MOJSpHYIO KOHIEHTPALMI0O UMEET PACTBOP COJISTHOM KHUCIOTHI , €CIIH
pH pactBopa pagen 1,67

41. Kakylo MOJISIpHYIO KOHLIEHTPALMI0 MUMEET PACTBOP TMAPOKCHAA Kallusl, €Cliu
pH pactBopa pasen 12,67

42. CoctaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHbIE yYpaBHEHUS THAPOJIN3a
coJieit: cyabduaa kaaus, cyiabdara meau (1)

43. Hamummure ypaBHEHUs pPEAKUUH THIPOJIM3a B MOJIEKYJSIPHOM H HOHHO-
MOJIEKYJIIPHOM BUJE IS XJIOPH/IAa aJFOMUHHMS U alleTaTa HaTpHsl.

44. CocrtaBpT€ YypaBHEHHS THUIAPOJM3a COJIEM B MOJICKYJISIPHOM W HOHHO-
MOJIEKYJIIPHOM BUJE: CYJIb(UTA Kausl, CyIb(puIa aTFOMUHUS.

45. Kakyro peakuuro JOJDKHBI MMETh PacTBOPBI COJIEM: HHMOHATA aMMOHUS,
cyabdara nuHka. OTBET MOATBEPAUTE COOTBETCTBYIOIIMMH MOJIEKYJISPHBIMH U
MOHHO-MOJIEKYJIAPHBIMU YPABHEHUSIMHU.

46. CocTaBbTE€ HOHHO-MOJIEKYJIIDHBIE W MOJIEKYJSIPHBIE YPABHEHHS PEAKLIHUH
TMIPOJIN3a U YKAKHUTE PEAKLHUI0 PACTBOPOB COJIEH: XJIOpHla AMMOHMS, CUJIMKATa
HaTpHsl.

47. CocraBbT€ HOHHO-MOJIEKYJISIDHBIE W MOJIEKYJSIDHBIE YPAaBHEHUS peakUuu
THPOJIM3a U YKaXKUTE PEAKLMI0 PacTBOPOB COJIEM HUTpaTa aMMOHUS,XJIOpHA
menu (11).

48 . Hanumure ypaBHEHHs peakUuil TUAPOJIM3a B MOJEKYJISIPHOM U HMOHHO-
MOJIEKYJIIPHOM BUJE 715 CyJib(paTa amoMUHUS U KapOOHaTa KaJus.

49. CocrtaBpTe€ ypaBHEHHS THUIPOJM3a COJIEM B MOJICKYJSIPHOM M HMOHHO-
MOJIEKYJIIPHOM BHUJIE: CUIIMKATa Kajusl, Cyab(dara amoMUHUS.



50. Kakyro peakuuro JOJKHBI UMETh PACTBOPHI COJICH:IIMOHATA HATPUsA, XJIOpUAa
nuHKa. OTBET MOATBEPAUTE COOTBETCTBYIOIIMMHU MOJIEKYJISPHBIMA U HOHHO-
MOJIEKYJISIPHBIMU YPABHEHUSMH.

51. CocraBbT€ HOHHO-MOJEKYJSPHBIE M MOJIEKYJISIPDHBIE YPAaBHEHUS pEakUuu
TUAPONHM3a M YKOKUTE pEaKIHIo pacTBopoB couseit: xiopuma kenesa (1),
CyJb(UTa HATPHUS.

OJIP. 3aganusa k n1a00opaTopHbIM padoTaM MO pasfeny «3aKOHOMEPHOCTH
MPOTEKAHUS PEAKITUI:

JlaGoparopHas paboTa 3.

1) mpuroroButs 100 mit 5 % (2 %, 3 %, 1 %) pactBopa u3 20 % pactBopa
xJiopuaa Hatpus (cynbdara HaTpHs).

2) paccuuTaTh MOJISIPHYIO KOHIIGHTpAIMIO, MOJISIPHYIO KOHIIEHTPAlHIO
HKBUBAJICHTA, MOJISUIbHYIO KOHIIEHTPAIIUIO, TUTP PUTOTOBJIEHHOTO pacTBOpa
JlabopaTopHas pabora 4.

1) BBINOJIHUTD XUMUUECKHUH SKCIIEPUMEHT 0 U3YUEHHUIO 3aBUCUMOCTH
CKOPOCTH pEaKluyu OT KOHIIEHTPALlMU pEearupyromux BEIIECTB U TEMIIEPATyphl Ha
IpUMepe B3aUMOIECHUCTBUS TUOCYIb(aTa HaTPUsI C CEPHOM KUCIOTOM;

2) MO JNaHHBIM OIbITa PACCUYUTATh OTHOCUTENIBHYIO CKOPOCTh PEAKIMHU U
MOCTPOUTh KPHUBYIO 3aBHCHUMOCTH CKOPOCTH pEakIuud OT KOHIECHTpAIuU
TUOCYNb(aTa HaTPHsI U OT TEMIIEPATYPHI;

3) BBINIOJHUTH OMBIT MO W3YYCHUIO BIMSHUA KaTalu3aTopa Ha CKOPOCTh
XAMHUYECKOU pEeaKInu.

JlabopatopHas  pabota 5. PactBopel  3nektponutoB.  W3mepenue
BOJOPOJIHOTO MOKA3aTelNs CPEbl INEKTPOXUMUYECKUM METOOM.

1) u3yuuth ycTpoWicTBO W mpuHIUI padotel pH Merpa. BrIinmonHHUTH
HKCIEPUMEHT 10 3JIEKTPOXUMHUYECKOMY ONPEEICHUIO BOAOPOJHOTO MOKa3aTes
Cpelbl B IPUTOTOBJIEHHBIX PACTBOPaXx AJIEKTPOJIMTOB PAa3HOI KOHLIEHTPALIUH;

2) paccuutath pH  TPUTOTOBIEHHBIX  PAcTBOPOB, CpPaBHUTH C
HKCIIEPUMEHTAIbHO-HANACHHBIMU 3HAUCHUSAMHU.

Has Tekymero koutpoJs TK 3:

OIIK-1 — Cioco0eH KCIoIb30BaTh MOJI0KEHUSI, 3aKOHBI 1 METO/Ibl €CTECTBEHHBIX HAyK U
MaTEeMaTHKH JUIsl pellieHHs 3a/1a4 NH)KEHEPHO! JesITelbHOCTH

OIIK-1.3 — JleMOHCTpUpYET 3HAHWE OCHOBHBIX 3aKOHOB XHUMHH W TIOHUMaHUE
XUMHUYECKHUX IPOLIECCOB

Tect

Bonpoc Bapuanmer omeema

1. Ilepsvim na xamooe 6Oydem Cu
60CCMAHABIUBAMbCA U3 CMeECU Zn
soouvix pacmeoposé CU(NO3)2 u Oba memanna 00HOBPEMEHHO
Zn(NO3)2 00UHAKOBOU Cu, H2, Zn oonospemenno
KOHYEHMpayuu:
2. Bewecmeo, npu siekmponusze NaCl
600H020 pacmeopa u pacniasa CuCl,




Komopoco HA SﬂeKmPOOCIX

CuSO4

obpazytomcsa 00UHAKOBblE NaOH

NPOOYKMbL:

3. Pacmeop conu, npu CuSO4

9NEeKMpPOoaU3e Komopoti ZnSO4

006paszylomces yemvlpe geujecmed Na2S
CaCl2

4, Coenacrno 3HAYEHUAM
CMAHOApPMHLIX  IJIeKMPOOHBIX
NOMEHYUAN08

0 _

ER s+ pez+=077B,
0 —

Eq, j2c-=1,368B,
0 _

Eg:, j28:~=1.06B,

0 —
EP ,1-=0.54 B

OpOMUO U UOOUO UOHDL

MOJILKO UOOUO-UOHBL

mMoJlbKO XJZOpMa'MOHbl

6ce 2an02eHUO-UOHbI

cynoham  oceneza  (11l) 6

CMaHOapmHoM pacmeope

oKucnsem...

5. Pacmeop conu npu CuCl,

27IeKmponu3e Komopoti Ha Na2504
Kamooe u Ha anooe 8bl0eNAIOMCs AgNO3
2asvl Cul2

6. Cpeda pacmeopa 6 KamoOHOM
npocmpancmee npu d1eKmpou3e

He usmenumcs

Cmanem xuciou

600H020  pacmeopa  uUoouoa Cmanem wenounoul
Kanusi: Cmanem HellmpanvbHoU
7. B OKUCTIUMENLHO- | OKUCTISAeMCS U 60CCMAHABNUBACTNCS OOHOBPEMEHHO

80CCMAHOBUMENIbHOU peakyuu
6NaOH + 3C/, = 5NaCl +
NaClO3 +3H,0

MOJIEKYNAPHBIU XJLOP...

l’lOOS@pZCHOWlC}Z mMOoOJIbKO OKUC/IEHUIO

HE UBMEHAEN OKUCIUMENIbHO-60CCIMAHOBUMENIBHOCO COCMOAHRUA

l’ZOOGépZCl@I’I’IC’fZ mMoJlIbKO 60CCNAHOBIEHUIO

8. UYucno asnexkmponos,

Komopoe omoaem 1 moab 6occmanosumens 6 OKUCIUMETbHO-

soccmanogumenvrotl peaxyuu KOH+S=K,S03+ K,S+ H,0 pasno...

9. Ipu OKUCTUMETLHO- Mn
B0CCMAHOBUMENLHOU  PeaKyul K>MnOy
8 HeUmpanbHou cpeoe MnO,.
nepmanzanam raaus (KMnQOy) Mn**
80CCMAHABIUBACMCSL c
obpaszosanuem ...
10. 17, -
0. Ilpu 3apsaoke ceunyo8o2o PbSO, + 26 Pb +80421r ;
AKKYyMYISsImopa — Ha — aHooe
npomexaem npoyecc PbO, + 4H" + S04~ +2e— PbSO+ 2H,0
Pb+S0%~ —PbSO, + 26
PbSO, + 2H,0—»Pb0; + 4H" + 80421_ +2e
11. B 2ANIbBAHUYECKOM YUHKOBbIU
oemenme ¢ KAOMUEBbIM HUKeJle8blll
Kamooom 8 Kauecmee aHood 8 cepeOpsaHbLU
CMAaHOapmHvIX VCI08USAX MeOHbLU
Modcem sblCmMYnamy

91eKMpoo:




12. Ilpu snexmponuze 6001020
pacmeopa cynvghama meou (1)
C UHEPMHLIMU INIeKMPOOaAMU
Ha anooe npoucxooum
gvloesleHUe seuecmasa,
Gopmyna komopoeo umeem
8U0

SO,

Cu

O,

13. . Vpasenenue npoyecca,

2H,0 - 4e— 4H*+0, 7

npomekarnwe2o Ha Kamooe K' + eoK°
npu  31eKmpoauze  800H020 2 H" +2e »H,
pacmeopa 2udpoKcuod Kaaus, 2H,0 + 2e>H, 7+ 20H"
umeem 6uo0

14 3nauenue pH pacmsopa Cu(NO3),
yeenuyusaemcs 8 pezyibmame NacCl
NEKMPONU3d ¢ UHEPMHbIMU CuCl,
27IeKMpooamu 68001020 Na,SO.
pacmeopa  coau,  Gopmyra

KOMOpOU umeem 8uo.

15. Haubonvuwee ronuuecmeo Cd
asleKkmpudecmea nompeodyemcs Hg

ons noyYeHUs nymem Mg
NIEKMPONU3A (8bIXO0 NO MOKY Cu
npunams  pasuoim  100%) 1

epamma ...

16. Ilpu snexmponuze 6001020 Hg, Cu, Ni, K
pacmeopa, cooepoicauje2o Hg, Cu, Ni, K, H,
Humpamor pmymu (II), meou Cu, Hg, Ni, H,, K
(1l), nuxens (II) u kamus 6 Hg, Cu, Ni, H,
CMAHOAPMHBIX VCI0BUSX,

noc1e008amenbHOCb

8blOeIeHUA sewecme Ha

Kamooe umeem 6uo.

17. Tlpu NOGLIUEHHOU SO,
B1ANCHOCTNU Hauboee N,
KOPPO3UOHHO-AKMUBHbIM CO,

2A430M A6NAemcA ... CcO

18. JKenesnoe wu3zdenue npu YUHK
HapyuleHuu yenrocmuHocmu 071060
NOKpbIMuUs 80 BILAICHO MazHul
ammocepe byoem ANFOMUHULL
paspyuiamuvcsi Ovicmpee, eciu

Memaniom NOKPbIMUs

sAe6semcst

19. IIpu xopposuu, ceéazanHou
C  Hapyuwiemuem  YUHKOBOZO
NOKpbIMUSL ~ HA  JHCENIe3HOM
usoenuu 80 BlAACHOM B030YXe,
Ha aHode OyOdem npomeKamv
peakyus, ypasHenue KOMopou
umeem 8U0:

40H - 4e =2H,0+ 0O,

Zn%-2e = Zn**

Fe’-2e = Fe**

Fe’" + 2e = Fe’.

20. Cymma xos3pppuyuenmos 6 CymmapHom YpasHeHUuu npoyecca d1eKmpoau3a 600H020 pAcmeopa

Humpama cepeopa pasna ...




21. s oocmudiceHUsl . =0 _
Haubonvweeo 3Hauwenus IC Mapeanyecoitt EM n2+/M N =-118B
2ANbBAHUYECKO20 — DNleMeHmd, 0
O0OHUM u3 27IeKMPO008 nuxeneewiti E 2 =-0,25B
KOMopo2o A6IEeMCs Ni“Ni
CMaHoapmHulii YUHKOBDILI cepedpanpii E 0 ~ 10,80 B
anekmpoo EO = - Ag+/Ag

Zn2+ /Zn =0
0,76B), 6 kauecmee 6mopoco mednvii E 24 = 10348
HeobX00UuMo UCNONILb308AMb Cu™"/Cu
CMAaHOapmMHbIUL 2JIeKMPOO .

22.Cymma xod¢hhuyuenmos 6 cymmapHom ypasHenuy npoyecca 31eKmpoau3a 600H020 pacmeopa
HUmpama cepeopa pasna ...

23.11pu snexmponuze pacmeopa xnopuoa meou(ll) na kamooe sviderunocov 12,7 & meou. Oovém

2asa (H.y.), 8bl0enUBUe20Cs HA aH00e, PABeH JL.

24. [Ilpu npoxooicOeHuu uepe3 pacmeop Humpama cepedpa KOIUHeCmEa NeKmMpuiecmed
senuyunou 48250 Kn na xamooe obpaszyemcs epamma(—os) yucmozo cepedbpa (F=96500
Kn/monw)

25. 3/]C meoH020 KOHYEHMPAYUOHHO2O 2ANbBAHUYECKO20 dleMeHma bydem umems HaAubobllee
3HaAueHue, eciu OOUH U3 IAEKMPOO08 CMAHOAPMHBIU, a OpY2ol NOSPYICeH 6 pacmeop,
KOHYEHMPAayusi UOHO8 MeOU 8 KOMOPOM COCMABIISeN MOJIL/TL.

26. Cymma xosgpguyuenmos 6 nesoit uacmu ypasnenusi peaxyuu KMnOy + KSO3 + HpSO4—...
cocmasusem ...

Bompocs! k komiiekcHomy 3aganuio TK3 (Cpc)
1.YTto Takoe 3MeKTPOOTPHUIIATEIHHOCTh aTOMa?
2.YTo0 Takoe CTEIeHb OKUCICHUS?
3.B 4eM oTiin4ue MOHSATUH BaJEHTHOCTH M CTEIICHU OKUCIICHUSA?
4 Kak Ha3bIBAIOTCS PEAKIIUU, COMTPOBOXKIAOIIUECS U3MEHEHUEM CTETICHU
OKUCJIEHUS?
5.B yeM cymHOCTh MPOIIECCOB OKUCIEHUSI 1 BOCCTAHOBIICHUSI?
6.Kakue MoyieKybl, aTOMBI HOHBI MOTYT OBITh BOCCTAHOBUTEIISIMH, a KAKHE —
OKUCIUTEISIMU?
7. Kax onpenensieTcsi CTeNeHb OKUCIICHUS 2JIEMEHTOB B COSTMHEHUU?
8. Kak kinaccuuipyroTcs OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUN?
9. [IpuBeauTe TmpaBWiIa ONPEACICHUS CTEICHEH OKHUCICHHS JJIEMEHTOB B
COEIMHEHUSX.
10. Kax Bmuser cpema Ha TPOTEKAHWE OKHCIUTEIHLHO-BOCCTAHOBHTEIBHBIX
MpOLECCOB?
11. Kak onpenenuTs HanpaBiIeHUE OKUCIUTEIbHO-BOCCTAHOBUTEILHON peaKuu?
12. Kakne npoueccsl Ha3pIBAIOTCS AIEKTPOXUMUYECKUMU ?
13. Ha xakue nBa Tumna noapa3aeistoTcs dIeKTPOXUMUYECKHUE MPOLEeCChl?
14. Yto Takoe 37AEKTPOAHBIN MOTCHITUAT?
15. MOXXHO 7 DKCIEPUMEHTAIBHO OIpPEACTUTh aOCOJIOTHOE U OTHOCUTEIHLHOE
3HAYEHUE AJIEKTPOJHOr0O NOTeHIana?
16. Uto Takoe IBOMHOMN 3JIEKTPUUECKUN CIIOMN?




17. Yro takoe snektpoa? HazoBute THUMbI 31€KTpoAOB. Pacckaxkute ycTpOMCTBO
BOJIOPOJIHOTO AJIEKTPOJA.

18. Uto Takoe cTaHAapTHBIE JIEKTPOAHBIEC TOTEHITUAIBI METAIIOB?

19.IloTeHnMan Kakoro »JIEKTPOJa MPUHUMAIOT PAaBHBIM HYJIIO U HMCHOJB3YIOT B
KAueCTBE OHJIEKTPOJA CpPABHEHHUS IPU H3MEPEHUU BJIEKTPOAHBIX IOTEHIHUAJIOB
Pa3IMYHBIX METAJIOB?

20. Kakyro uHpoOpManuio COAEPXKUT SIECKTPOXUMHUECKUI psii CTaHIApPTHBIX
ANEKTPOAHBIX MOTEHIHUAIIOB? (P HAPSKEHU METaIoB)?

21. Kak omnpenemsto 3HA4YEHUSA ODJIEKTPOAHBIX NOTEHUMAJIOB IS  YCJIOBUH,
OTJIMYAKOUIUX OT CTAHIAPTHBIX?

22.0T yero 3aBUCHUT JIEKTPOHBIN MOTEHIIMAT MeTasuia?

23. YTo Takoe rajibBaHUYECKUI AIEMEHT?

24. B yeM npuYMHA BO3HUKHOBEHHS 3JIEKTPUYECKOIO TOKAa B TaJbBAaHUYECKOM
DJIeMEHTE?

25. Kakum 00pa3oM 3aIMCBIBAIOT YCIIOBHO CXEMY IaJIbBAHUYECKOTO 3JIEMEHTA?

26. Kakoii 3J1eKTpo/1 Ha3bIBAIOT KATOI0M, KaKOW — aHO10M?

27 Kakue mporueccsl MpOTEeKaloT Ha aHOJIe, Ha KaTtoje?

28. Kakoi 3JIEKTpOJ| B TaJIbBAHUYECKOM D3JIEMEHTE SBISAETCA KAaTOJAOM M KakoH
a”HosoM?

29. Kak 3anuceiBaeTcs TOKOOOpasyrolias peakuuss sl TaJlbBaHMYECKOIO
3nemenTa?

30. Yto Ha3bIBaIOT 3J1eKTpoABIKYIeH cuiioi (D/]C) ranbBaHnyecKkoro 3jiemMeHTa’?
31. Kak Beruncisitor 3J1C raapBaHM4YECKOT0 JI€MEHTA?

32. Kak cBs3zanbl Mexnay co6oil BemmumHbl OJIC m sHeprum ['mbb6ca s
XUMHUYECKOTO MPOLIECCa, JIEKAIET0 B OCHOBE padOThI FaIbBAHUYECKOTO AJIEMEHTA?
33. Uto HazbiBaeTcs aexTponn3om? [Ipu Kakux yCIOBHUAX BO3MOXKEH IIIEKTPOITU3?
34. Kakue 351eKTpoibl MIPU 3IEKTPOJIN3€ HA3bIBAIOTCS KaToAOM M aHomoM? Kakue
IIPOLIECCHI IPOTEKAIOT Ha 3THUX JIEKTPOAAX MPH IEKTpoiaun3e?

35.Kakue MeTamibl MOXHO TMOJYYUTh TPH DJIEKTPOJM3E PACIUIaBOB U HENb3S
HOJIYYMTh MPHU IEKTPOJIU3€E BOJHBIX PACTBOPOB UX COJIEH?

36. MoskeT 11 pacTBOPATHCS KaTO MPHU AIMEKTPOIu3e?

37. Kak mnpoTekaer MpoLecC OKHUCIECHHs MpU IPOBEACHHM JJIEKTPOJIA3a C
HEpPaCTBOPUMBIM aHOJOM?

38. Kak mnporekaer mnpouecc OKUCICHUS NpPU MPOBEACHUM JJIEKTPOJIM3a C
aKTUBHBIM, PACTBOPUMBIM aHOJIOM?

39.  Kakue »>IeKTpOXMMHYECKHE IMPOLECChl MPOTEKAIT MpPH BJIEKTPOJIU3E
pacIUIaBOB AJIEKTPOJIUTOB?

40. UYem otiuMyaeTcss ANEKTPOJIU3 BOJHBIX PACTBOPOB DJIEKTPOJIMTOB OT
ANEKTPOJIN3A UX PACIIaBOB?

41. Jlnsg KakhX METAUIOB XapakKTep KaTOAHBIX MPOIECCOB MPH BJIEKTPOIU3E
pPacTBOPOB U PACIUIABOB UX COJIEH OJAMHAKOB?

42.KakoBa mocineaoBaTeIbHOCTh BOCCTAHOBJIEHUSI HAa KaTOAE IPH AJIEKTPOJIU3E
BOJHBIX PACTBOPOB JIEKTPOIUTOB?

43. KakoBa 1ocienoBaTeabHOCTh OKMCIEHHUS HA aHOJIE MPU AIEKTPOIN3€ BOJHBIX
PacTBOPOB ANEKTPOIUTOB?



44 .OKUCISIOTCA JIM Ha aHOJE AHUOHBI OKCOKHUCIIOT IMPHU 3JEKTPOJIM3E€ BOJIHBIX
PacTBOPOB COOTBETCTBYIOLIUX KUCIOT U 00pa3yeMbIX UMHU COJIEH?

45 Kakue THUIIBI aHOJIOB BbI 3HAeTe?

46. Ha ueM OCHOBaH METOJ] OYMCTKH METAJIOB HJIEKTPOJIU30M?

47. B yem cymHoCTh 3ak0HOB Dapasies, ONUCHIBAIOLIMX KOJIMUECTBEHHYIO CTOPOHY
IPOLIECCOB AJIEKTpoIn3a?

Tunoselie 3amnaun (P33):

1. JIna mpuBEIEHHOTO YpPAaBHEHHS OIPEACIIUTE CTEMEHU OKHCICHHUS BCEX
aTOMOB, BXOJSIIMX B MOJICKYJIBI HCXOAHBIX BEIIECTB M TPOIAYKTOB PEAKITHH.
HalimuTe sneMeHTHI, MEHSIOMNE CTETIEHb OKHCIICHHS, YKAXUTE OKHUCIUTENh WU
BOCCTAHOBUTENb. PaccTaBbTe KOI(DPHUIIMEHTHI METOJOM HOHHO-3JIEKTPOHHOTO
OasaHca ¢ y4eTOM Cpeflbl, B KOTOPOM MpOTEKaeT peakuus (Kucias, IeIo4Hasi,
HEWUTpaJbHas).

KMnOy4 + P + HySO4 — H3PO4 + KoSO4 + MNSOy
KOH + Cly, —» KCI + KOCI + Hy0

NaNO» + PbO2 + H»SO4 — NaNO3 + PbSO4 + H>0
Jo+H)S—>HI+S

Sn + HNO3 — Sn(NO3)2 + NH4NO3 + H20O

H2S + H2SO4 — S + SO2 + H20

SOy + KMnOy4 + H20 — K»SOy4 + MNSO4 + HoSOy4
PbO, + HCI — Cl, + PbCl, + HoO

Bi + HNO3 — Bi(NO3)3 + NO + H,0

KCIO3 + HCI — KCI + Cly + H,O

KMnQOg4 + NO + HpSO4 — HNO3 + MnSO4 + K2SO4 ++ KNO3 + HyO
Jo + Bro + HOO — HJO3 + HBr

Sn + HySO4 — Sn(SOy)2 + SO, + HyO

Cl, + KBr + KOH — KBrO3 + KCI + H,O
Mn(NO3), + KCIO3 + HO — MnO, + HNO3 + KCI
Cry0O3 + KOH + KNO3 - K»CrO4 + KNO» + H>O
KMnOy4 + KyS + H)O — MnOy + KOH + S

Fe + HNO3 — Fe(NO3)3 + NO + H,O

FeSO4 + HpSO4 + HNO3 — Fep(SOg)3 + NO + HyO
SO5 + Cly + HoO — H2S04 + HCI

2. CocTaBbTe CXEMBI JBYX TallbBAHMYECKHUX DJIECMCHTOB, B OJHOM W3
KOTOPBIX MeEIb CIIYXHja Obl KaTOJI0M, a B IPYTroM aHoioM. HanummuTte ypaBHEHUS
peaKmuii, TMPOUCXOIANUX TPH pabOTe ATHX DJIEMEHTOB. BBIUHCIUTE 3HAYCHUS
ctanaapTHeiX DJ]C msis ’TUX rajabBaHUYECKUX IJIEMEHTOB.

3. BoluMcnauTe TOTEHIMANA BOJOPOAHOrO »iekTpoaa, eciu [H']=



=3,8-103 momp/ 1.

4. Tlotenmman BomopoaHOTO 3jekTpona paBeH —0,145 B. Onpenenute pH
pacTBopa.

5. BreruncnauTe, KaK WU3MEHHUTCS JJICKTPOIHBIM TOTCHIWAI IIMHKA, €CIH
KOHIICHTpAIUsi pacTBOpa cyiab(dara MHWHKA, B KOTOPBHIM TOTPY)KEHA ITMHKOBAsS
miacTuHa, ymeHbmutes ot 0,1 1o 0,01 mMoms/m.

6. IloTeHmmanm MapraHIEBOTO JJIEKTPOA, MOMEIICHHOTO B PAacTBOpP €ro

comn, coctasui —1,1 B. Bbluuciure KOHLIEHTpAlMIO HOHOB Mapranma Mn2t
(MomTB/M).

/. Bbruncinrte moTeHMaN )KeJIe3H0ro 3IEKTPO/Ia, HOTPYKEHHOTO B PacTBOP,
conepxaruii 0,0699 r FeClo B 0,5 1.

8. PaccunraiiTe 3eKTpOHBIC OTEHIIMATBI MATHUS B PACTBOPE €T0 COJIU TIPH
KOHILIeHTpaiuax nona Mg2* 0,1; 0,01; 0,001 Mo/

9. Beruncinnre KOHLIEHTpanuo noHoB HY B pacTBope, B KOTOPOM IOTEHIMAI
BOJIOPOJTHOTO AJIEKTpoia paBeH —236 MB.

10. OnpenenuTe BEIMYUHY JICKTPOIHOTO MOTEHIIHAIA MEIH, TOTPYKEHHOM
B 0,0005 M pactBop Cu(NO3)o.

11. IIpu kxakoii koHneHTpauuy nonos Cu2t (Monb/11) 3HaUeHME TTOTEHIUANA
METHOTO  JJIEKTPOJa CTAaHOBUTCA  PaBHBIM  CTaHJAAPTHOMY  TOTEHIHAITY
BOJIOPOJHOTO dJIeKTpoaa?

12. 3JIC  ranpBaHMYECKOrO0  JJ€MEHTa, OOpa30BaHHOIO  HUKEIIEM,

IIOTPY’KEHHBIM B PACTBOP €0 COJM C KOHIEHTpanueil noHoB Hukens 1074 Momb/m,
u cepeOpoM, MOTPYKEHHBIM B pacTBOp ero coiu, paBeH 1,108 B. Omnpenenure

KOHLIEHTpaluio MoHoB Ag™ B pacTBope ero comu.

13. CocraBbTe cxeMy pabOThl TaIbBAaHMYECKOTO JJIEMEHTa, 00pa30BaHHOTO
JKEJIe30M W CBHHIOM, morpyxeHHsiIMd B 0,005 M pactBopbsl uX coseil.
Paccuuraiite 9/]C aTOr0 niaemeHTa.

14. CoctaBbTe cXeMy NPOLECCOB, MPOUCXOAAINIMX MpU paboTe MeAHO-
KaJIMUEBOTI'0 TJIbBAHUYECKOTO 3JIEMEHTA B CTAHJAPTHBIX YCIIOBHUSX, PACCUUTANTE
ero DJIC. Uto Takoe KOHILIEHTPALIMOHHBIN rajibBaHnuyeckuil anement? [IpuBegure
puMep.

15. Beiuucnute D3/IC cepeOpsHO-IIMHKOBOTO TaJIbBAHUYECKOTO JJIEMEHTA,
eciii o0pa3yrolllde €ro 3JIEKTPOJbl MOTPYKEHbl B PAcTBOPBI C KOHIIEHTpaIUe
katuoHa 0,002 moinb/n. CocTaBbTe CXEMY JIEMEHTA.

16. Paccuutaiite 3JIC raapBaHUYECKOrO0 dJIEMEHTa, OOpPa30BaHHOTO
MarHueM M IUHKOM, MOTPY>KEHHBIMH B PACTBOPHI MX COJIEH C KOHIEHTpALMUSIMU
ronoB [Mg2+]=1,8-10-5 , [Zn2+]=2,5-10-2 moms/ 1.

17. CocraBpTe CXE€My KOHIICHTPAIMOHHOTO TallbBAHUYECKOTO BJIEMEHTA:
cepeOpsHBI AeKTpos B pacTBope ero conu ¢ [Agt]=10"4 monn/n u cepeOpsHEbIit

snexTpos B pactBope ¢ [Agt]=10"2 momb/ n. Ykaxkure, Kakoil M3 3JIEKTPOIOB
OyzeT aHoJI0M, Kakoil - katogom. Paccuutaiite DJIC snemeHnrTa.



18. Paccunraiite DJIC ranpbBaHUYECKOTO D3JEMEHTA, COCTOSIIETO W3 ABYX
MEJIHBIX TUIACTHH, TOTPYKEHHBIX B PacTBOpP COJIM MEAW C KOHIIGHTpAlUeH y

oxHOro M3 >1exTponos [Cu2t]=1,0 mons/ 1, a y apyroro - [Cu2¥]=10-3 mons/m.
19. l'anpBaHWYECKas IEMTb COCTABJICHA U3 JKelie3a, MOTPYKEHHOTO B PacTBOP
ero coiaM ¢ KoHleHTpauueil noHoB Fe2t pasmoit 0,001 mons/n, ¥ Menan,
norpyk€HHoi B pacTBop €€ conu. Kakoil KOHIIEHTpaIuu JO0JKEeH OBITh PacTBOP
Menu, yTo0b1 DJIC 1ienu Obla paBHOM HYJIIO?
20. Hamumwte ypaBHEHUS JJICKTPOIHBIX IPOIECCOB, IMPOTEKAIOMUX TPU
eKTpoau3e BoaHoro pactBopa BaCly ¢ yrompHbIMU 3nekTpomamu. UTO Takoe

TOJIIpHU3AIsl B Mpoiieccax dekTponm3a? Kakue BUABI MONSpU3alnuy Bbl 3HACTE U
KaKOBBI IPUYMHBI UX BOZHUKHOBEHUS?
21. Tlpu snextponmze BomHoro pactBopa SnCly Ha aHOmEe BbLACTUIOCH 4,43

mutpa Clo (ycrmoBus HopmainibHble). Kakoe BemecTBO M B KaKOM KOJIMYECTBE

BBIJICTIMIIOCH Ha Katoge? Hanuimmre cxemy 3JeKTpoaun3a.
22. Hanumurte ypaBHEHUS SJICKTPOJHBIX MPOIIECCOB, MPOTEKAIOUUX IPU
anekTpoiauze BomHoro pactBopa FeCly ¢ wuHeptHeiM anomoM. Kakosa

MOCJIEIOBATEILHOCTh OKHCJICHHSI MOHOB M MOJICKYJl Ha aHOJAE NPU DIIEKTPOJIHU3E
coJIel pa3IUYHbIX TUIIOB?

23. Kakoii 006beM kuciopoja (H.y.) BBIICIUTCS TMPU TPOIYCKAHUM TOKa
cuinoir 6 A B teuenue 30 muH yepe3 BogHbi pacTBop KOH? Hanumure cxemy
ANEKTPOJU3a BojHOro pactBopa KOH.

24. Hanumute ypaBHEHUS SJICKTPOJHBIX IMPOIIECCOB, MPOTEKAIOUUX TMpU
anekTponu3e BoaHoro pacreopa Ca(NO3)y ¢ mHepTHBIMHU 3JekTpoaaMu. Kakoa

MOCJIEIOBATEILHOCTh BOCCTAHOBJICHHSI HWOHOB M MOJIEKYJ Ha KaTojAe TMpH
AIIEKTPOIIU3E COJIEH Pa3TUYHBIX TUIOB?

25.1lpu kakoW cuiie TOKa MOXKHO TMOJY4YHTh Ha Katojme 0,5 r Hukens,
noABeprasi dekTponausy pactBop NiSOy B Teuenue 25 muH? Hamummre cxemy

polLecca 3IEKTPOIIU3a.

26. IIpu snexTposii3e pacTBOpa XJIOpHUIa ABYXBaJECHTHOTO METaJJIa HAa aHOJIE
BbIIEUIIOCH 560 M Ta3a (yClIOBUS HOPMAJIbHBIE), a HA KaTOJIe 3a ATO K€ BpeMs
BbIIEIWIIOCH 1,6 T Metamna. Kakoit 310 metamn? Hanummre cxemy 3JI€KTposn3a
pacTBOpa COJH.

27. Kakas macca cepeOpa BBIICTUTCS TPH MPOMYCKAaHWW TOKa CHJIOW 6 A
yepe3 pacTBOp HUTpaTa cepedpa B TeueHue 30 mun? Hanummre cxemy mpoiiecca
AIIEKTPOJIN3a PacTBOpa HUTpaTa cepedpa.

28. IIpu npoXoXKACHUHN Yepe3 pacTBOP COJU TPEXBAJIEHTHOTO METajia TOKa
cunon 1,5 A B Tteuenme 30 MuH Ha karoae Beigemwiock 1,071 r meranna.
Onpenenure aTOMHYIO MacCy MeTaJlia.

29. Ipu snexrpoause BoaHoro pactBopa Crp(SO4)3 TokoM cuitoii 2 A Macca

KaToJla yBEIMYWIACH HA § T. B TeueHne Kakoro BpEMEHH ITPOBOAMIIN AJIEKTPOJIH3?
Hamummre cxemy nporiiecca 371eKTpoaun3a.



30. OnuiuTe Tpolece pKaBICHHUS Kele3a BO BiaxHOW armocdepe. K
KaKOMY THUITY KOPPO3UHU - XUMUYECKON UITH AIEKTPOXUMUYECKON - OTHOCUTCS ATOT
npouiecc? Hanuimre ypaBHEHHUs] COOTBETCTBYIOIIUX PEAKIUH.

31. Onummre CyImHOCTh Mpolecca EKTPOXUMHUUEeCcKo kopposuu. [Touemy
B MHEPTHOM aTMocdepe mpoliecc KOPpO3UM MPOTEKAeT 3HAYUTEILHO MEJICHHEE,
4YeM Ha Bo3ayxe?

32. KatogHbplM WJIM aHOAHBIM SIBJISIETCS CBUHIIOBOE MOKPBHITHE HA Kelese?
CocTaBbT€ YpaBHEHHsI AHOJHOIO M KATOAHOTO IIPOLIECCOB KOPPO3UU TAKUX
W3/ICJIUM PU HAPYIICHUHU LIEIOCTHOCTU MOKPBITUS BO BJIaXKHOM BO3/yXE.

33. OxapakTepu3yTe  aHOMHBIK W  KAaTOAHBIA  TPOIECCH  TIPH
AIIEKTPOXUMHUYECKO Koppo3uu. Kakyio ponb urpaer armochepHbIi KUCIOPOI B
npoIieccax Koppo3uu?

34. OOBsICHUTE CYIIHOCTh MPOIecCa KOPPO3UH KeJie3a, MOKPHITOTO IIMHKOM.
Hanuiute cOOTBETCTBYIONINE YPAaBHEHUS PEAKIIUN.

35. Jlyis MUIIeBBIX KOHCEPBOB MPHUMEHSIOT TMOCYAY M3 JINCTOBOTO JKele3a,
MOKPBITOTO OJOBOM. ByJeT 11 3TO MOKpPBITHE AJIEKTPOXUMUUYECKON 3aIUTON MPHU
MOBPEXJICHUHU cJ10s1 oj10Ba? JaliTe MOTUBUPOBAHHBIN OTBET.

36. [Touemy XMMUYECKH YUCTOE JKEJE30 sIBIAETCS Oojee CTOWKUM IMPOTUB
KOPPO3HH, YeM TEXHHUECKOE kKene30? JaliTe MOTUBUPOBAHHBIN OTBET.

37. OnuiuTe mpouecc aTMoc(hepHOi KOPPO3UH Kele3a, MOKPBITOTO CI0EM
HUKEISA, TPU HApYIIEHWW IEJIOCTHOCTH TOKPBITHUS. l[IpuBenuTe >JICKTPOH-HBIC
YpaBHEHUS aHOJIHOTO U KaTOJHOT'O MPOLECCOB.

38. XKenesnoe wuzmenue TMOKPHUIM KaaMHUEM. AHOIHBIM WM KAaTOIHBIM
aBisieTcs 3TOo TOKpbhITHE? CoCTaBbTE SJEKTPOHHBIC YpPAaBHEHUS aHOAHOTO H
KAaTOJHOTO MPOLECCOB KOPPO3HH 3TOTO U3JEIUS BO BIAXKHOM BO3/IYyX€E U B COJIIHOM
KHCJIOTE.

39. B ueMm 3akiouaercs CYHIHOCTh NMPOTEKTOPHOW 3alIUThl METAJJIOB OT
Koppo3uu?

40. Tlpum snektposnmsze BoaHOTO pacTBopa xjopuna osoBa(ll) Ha anome
BbIIeTMIOCh 4,48 1 xjopa (H.y.). Kakoe BemectBo M B KakOM KOJIMYECTBE
BBIJICTINIIOCH Ha KaTtoae?

41. Tlpu onextponuse pactBopa xmopuma wmeaun (II) macca karonma
yBenuuuiack Ha 3,2 r Uto mpousounuio mpu 3ToM Ha meaHom aHozae? Kakoe
BEIIECTBO BBIACIUIIOCH U B KAKOM KosnmdecTBe? Hanuimmre cxemy 3J1eKTposm3a.

42. Tlpu osnektpommse pactBopa xmopuna wmemum (II) macca karonma
yBenmmumwiack Ha 3,2 r. Uto mpom3onuio mpu 3TOM Ha meaHoM aHoxae? Kakoe
BEIIECTBO BBIACIWIOCH U B KAKOM KosimdyecTBe? Hanumure cxemy aiiekTponausa’?

43. DneKTpoau3 pacTBopa cyib(daTa HEKOTOPOro MeTajjia MPOBOIUIN MPHU
cujie Toka 6 A B TeueHue 45 MUH, B PE3yJIbTaTE YEro Ha KaTOAE BBIACIUIIOCH 5,49 T
MeTasuia. Beraucnure MOISpHYIO MacCcy SKBUBaJCHTa METaLIA.

44, Hanumurte cxeMy 3JIEKTPOJIN3a BOJHOTO PAaCTBOPA XJIOPUIA KaJbIUS H
CXEeMy JJICKTPOJIM3a paciijiaBa XJIOpHAa Kaublus. B kakom ciydae MOXKET OBIThH
MOJIY4EH METAIIMYECKUI KaJIbLni?

45. OnuiuTe Tpoiecce aTMOChEpPHOTO PHKABIICHUS KEIE3HBIX U3/ICTUH.



46. OnwumuTe mpoiecc aTMOC(epHO KOPpO3WHU JIyKEHHOTO >Keje3a Mpu
HapyLICHUU TOKPBITHSL.

47.0numure npouecc aTMOCPEepHOil KOPPO3UH OLIMHKOBAHHOTO JKeJe3a Mpu
HapyLICHUN TOKPBITHSL.

48. Kak mporekaeT arMmocgepHas KOppo3us XKeljle3a, HMOKPHITOrO CI0EM
HukensA? OnUInTe aHOAHBINA M KATOJHBIA IPOLIECCHI.

49. AHOAHBIM WM KAaTOAHBIM SBJIIETCS CBHHIIOBOE IMOKPBITUE Ha Keje3e?
OnumuTe OPOIEcC KOPPO3UHM OSTOTO H3JENus BO BJIAKHOM armocdepe mnpu
HApYIICHUU TTOKPBITHSL.

50. Uznenue u3 xene3a MOKPhUTH KaaMUeM. AHOIHBIM WIIN KaTOAHBIM OyIeT
3TO MOKpbITHE? ONUIINUTE MPOLECC KOPPO3UH ITOTO M3JAEHHS BO BIIAXKHOU
aTMoc(epe Mpu HapyIIEHUH TOKPBITHSL.

51. HazoBute 1Ba MeTamia, KOTOPbIE MOTYTCIYXHUTh JJIS JKeJle3a KaTOAHBIM
nokpbITHeM. OnuuuTe NpPOLEcC KOPPO3UM BO BIAXKHOW arMocdepe mpu
HapyILIEHUH TaKOTO TOKPBITHSL.

52. Ha3zoBure 1Ba MeTaiia, KOTOPbIE MOTYT CIIY>KUTh JUIS XKeje3a aHOIHBIM
nokpbITHeM. OnuiuTe NpPoLEcC KOPPO3UM BO BIAXKHOW arMocdepe mpu
HapyILIEHUH TaKOT'O OKPBITHSL.

53. Jlns mMILEeBbIX KOHCEPBOB MPUMEHSIOT MOCYAY W3 JIMCTOBOTO JKEje3a,
HOKPBITOrO OJOBOM. ByZeT JM 3TO MOKPHITHE 3JIEKTPOXUMHUUECKON 3alllUTON Mpu
MTOBPEXIAEHUN CII0S 0JIOBA?

OJIP. 3aganus Kk JiabopaTopHbiM ~ paboTaM 1O pasieny
«IIEKTPOXUMUUYECKHUE TTPOLIECChI»:

JIabopaTopnas padoTa 6.

1) mpoBecTH OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIE PEAKIMM B Pa3TUYHBIX
cpenax (KUCIOW, HEUTPATIbHOW U IIETIOYHOMN);

2) onpeaeauTh TUII BCEX PEAKIIUNA OKUCICHUS — BOCCTAHOBIICHHUSI;

3) omnpeacnuTh HM3MCHSIOIMIMECS CTEIEHW OKHUCIICHHS DJJIEMEHTOB B
COCIMHEHUAX, YYACTBYIOIIUX B OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX;

4) COCTaBUTb YpPaBHCHHS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C
ydyeToM pH cpeapl M KOJU4YEeCTBA aTOMOB KHCJIOPOJa, MCIOJB3Ysl METOJl MOHHO-
AIIEKTPOHHOTO OajaHca.

JlabopaTopnas padota 7.

1) coOpaTh METHO-IIMHKOBBIM TalbBAHUYECKUI JJIEMEHT U H3MEPUTHh €T0
HaIpsOKCHUE;

2) paccuutath DJIC MeAHO-IIMHKOBOTO TaJIbBAHUYECKOTO 3JEMEHTA, €CIH
KOHIICHTpAIsl  MOTCHIMAJIONpPEACNsIIonMx HoHoB Meaun paBHa 1 (0,1;
0,01) momw/n, nonos nuuka 1 (0,1; 0,01) monbs/n. KoHiieHTpanus 3JeKTPOIUTOB, B
KOTOPBIE MOTPYKAIOTCA SIEKTPOIbI, ONPEAEISAETCA MPENoaBaTesieM

3) coOpaTh KOHIIEHTPAIIMOHHBIN TraJbBAHUYCCKHMA IJIEMEHT U U3MEPHUTH €T0
HanpsbkeHue; paccuntath IJ[C KOHIIEHTPAIMOHHOTO TaJbBaHUYECKOIO JIEMEHTA,
€CJIM KOHIICHTpAIMS OoTeHITHaIonpeaesonux noHoB pasHa 0,1; 0,01 mons/m.
JlabopaTopnas paboTa 8.




1) MO3HAKOMUTHCS C ONMMCAHUEM U TPUMEHEHUEM BBITIPSMUTEIHHOTO
ycrpoiictBa BCA-5K-Y3;

2) TMpOBECTH OHKCIEPUMEHT B COOTBETCTBUUM C €ro OINHCAHHEM W
COOJIIOJICHUEM TEXHUKHU 0€30MaCHOCTH, COCTABUTh CXEMbI JJIEKTPOJIM3a PaCTBOPOB
cojiel ¢ yKa3aHUEM INPOJIYKTOB OJIJIEKTPOIN3a U OOBICHEHHEM JIIEKTPOIHBIX
MPOILIECCOB.

I[J'Iﬂ l'lpOMe)KyTO‘IHOﬁ arrecrauuu:

llepeuens sx3ameHayUuOHHBIX 8ONPOCO8

1. ITpenmet xumun. IToHsITHE O MAaTEPUU U IBU>KEHHH.

2. 3aKOH COXPaHEHHS MacChl U SHEPTHUH.

3. 3HaYCHNE XUMUU B U3YyUEHUHU TIPUPOJILI U PA3BUTHH TEXHUKH.

4. OcHOBHBIE KOJITMYECTBEHHBIE 3aKOHBI XMMHH. 3aKOH YKBUBAJICHTOB.

5. IlepBeic Mopmenu cTpoeHuss artoma. Mogenp atoma Jx. TomcoHa,
TJIaHeTapHas MoJiellb atoMa 3. Pesepdopa.

6. KBantel 1 Moienns atoma bopa.

7. KBaHTOBO-ME€XaHHUYECKass MOJEIb aTroMa Bojiopoja. JIBoicTBeHHas
npupoja uekTpoHa. Opoutans. Bonmnosoe ypaBHenue Illpenunrepa. KBantoBbie
yucia.

8. KBanToBBIC UmCa, XapaKTEPU3YIONIHE COCTOSHHE DJICKTPOHA B aTOME:

riaBHoe (n), opoutampHoe (I), marmuTHOE (M)), crmHOBOe (Mg). ATOMHBIC
opOuTanu. DHEPreTUIeCKuil ypoBeHb. DHEPTreTUUECKUMN MOYPOBEHbD.

9. CtpoeHHE MHOTOAJIEKTPOHHBIX aTOMOB. JJIEKTPOHHBIC KOH(PUTYpaIuu
anemeHTa. [lpaBuna 3amoiHEHHS OSJIEKTPOHAMHU aTOMHBIX opOuTtaned B
MHOT'03JICKTPOHHBIX aTOMaXx: MPUHUIUI MUHUMAIILHOW SHEPTUU, IPABUIIO
B. Kireukosckoro, npunuun 3anpeta [Taynu, npasuio ['ynaa.

10. Tlepuoanueckuii 3akon I.1. Menneneesa.

11. Tlepuoaudeckasi cucTemMa dJIE€MEHTOB U AJIEKTPOHHAS CTPYKTYpa aTOMOB.
DJIeKTPOHHBIC aHAOPTH. XapPaKTEPUCTHUKA DJIEMEHTOB S-, P-, d-, f-cemeiicTB.

12. Tlepuoanyeckue CBOMCTBA 2JIEMEHTOB: YHEPTUS MOHU3AIUU, CPOJICTBO K
AIEKTPOHY, AIEKTPOOTPUIIATETLHOCTh, ATOMHBIE PAJNYCHI.

13. OcHOBHBIC BHIBI CBS3€H: WOHHAS, KOBAJICHTHAs, W MeETajuTMUecKas
CBSI3U.

14. KoBaneHTHas CBsI3b: MOJSPHOCTb, OOMEHHBIN U JOHOPHO-AKIENTOPHBIN
MEXaHU3M 00pa30BaHUs KOBAJICHTHOMU CBsi3U. MeTo 1 BasieHTHBIX cBsizeit (MBC).

15. IIpocTpaHCTBEHHAsT CTPYKTypa MOJIeKyJ. [uOpumuszanus aTOMHBIX
opouraneil. [lonsipHOCTh MOJIEKYT.

16. Meton  mMonekynspHbix —opoutaneir (MMO). Cesa3piBaomue U
paspeixisitomiue  opbutanu. I[lopsmok u  SHeprust CBS3U.  ODJIEKTPOHHBIC
KOH(UTYpaIl1 MOJIEKY.

17. BonopoaHas CBsi3b. DHEpPrus U JIMHA BOJOPOJHOM CBsI3U. BiusHus
BOJIOPOJIHBIX CBSI3€M Ha CBOMCTBA BEILIECTB.



18. XuMuyeckass  TepMOAMHAMUKA. TepMoAMHAMUYECKHE  (PYHKIIHH:
BHYTPEHHSISI DHEpPrusi, OHHTAIbNMs, OSHTponus, »Heprus ['ubbca, >sHeprus
I'ensMronbna.

19. BuyTtpeHHsst 3Heprusi, TeIJIoTa u pabora. IlepBbiii 3akoH
TEPMOIUHAMUKHU.

20. DHTanbnusl CUCTEMbl U €€ u3MeHeHue. TermnoBoil A exT XxuMudeckon
peakuuu. TepMOXUMHUUYECKUE YPaBHEHUS. DHTAIIBIINS 00pa30BaHUs.

21. Tepmoxumuueckue pacuethl. 3akoH ['ecca. CneactBust 3akona ['ecca.
TermoTa cropaHust TOILINBA.

22. CamMOIIpOU3BOJIbHBIE peakluud. BTOpoi 3akoH TEepMOIWHAMHUKU IS
W30JUMPOBAHHBIX CHCTEM. OHTPONUS XHUMHUYECKOM peakuuu. TpeTuil 3aKkoH
TEPMOJUHAMUKH.

23. Oueprusi ['mbb6ca — KpuTepuil CaMONPOU3BOIBHOTO TMPOTEKAHHUS
XUMHUYECKUX peakiuil. Dueprus ['u60ca obpasoBanus BemiecTB. JHeprusi [ m60ca
XUMHYECKUX PEAKIIHMA.

24, Xumnueckoe paBHoBecue. KoHCTaHTa XMMHYECKOIO pPaBHOBECHUS IS
TOMOT€HHBIX W rereporeHHbIX cucteMm. l[lpunnun Jle-lllatense. Hampasnenue
CIBUTA PAaBHOBECHS B PABHOBECHBIX CHUCTEMaxX IMPU M3MEHEHWU KOHIEHTpAIHil,
napIUaibHBIX TaBJICHUA YYaCTHUKOB PEaKIIUU, TEMIIEPATYPhI, TaBICHUS.

25. ®a3oBbie paBHOBecHsi. Pa3z0oBbIE JUArpaMMBbl ISl OJTHOKOMITOHEHTHBIX
cucreM. dazoBas quarpaMma BOJBL.

26. AncopOIIMOHHBIE PAaBHOBECHS.

27. Xumudeckas kuHeTHKa. CKOPOCTh pPEAKIUU. 3aBHUCHUMOCTh CKOPOCTH
peakiuu OT KOHIIGHTpaluu peareHToB. Kunetmueckoe ypaBHenue. [lopsmok
XAMHUYECKON peakinu.

28. OcOOEHHOCTH KMHETHKH TeTEPOTCHHBIX PEaKITHi.

29. Bousiuue TemriepaTypbl Ha ckopocTh peakuumid. [IpaBuno Baut-I'oda.
VYpaBHeHue AppeHunyca. JHEpTrusi aKTUBAIUH.

30. MonekynspHOCTh U MEXaHU3M peakuuid. [IpocThie U CIoKHbIE PEaKIIUH.
KonebatenbHble peakuuu. LlenHble peakiyy B IPUPOIE U TEXHUKE.

31. ®oToxumudeckue nporecchl. POTOXUMHYECKHUE PEaKIIU B aTMocdepe.

32. Karanu3 u katanu3aTopbl. MexaHM3Mbl TOMOTEHHOTO U T€TEPOTEHHOTO
KaTanusa.

33. ucnepcubie cucrteMbl. Knaccudukanus qUCepCHBIX CUCTEM.

34. PactBopel uW wux cBoicTBa. PactBopuMocTh BemiecTB. CmocoObI
BBIPXCHHS KOHIICHTPAIIMU PACTBOPOB (MaccoBasi J0JIsi, MOJIIpHAs KOHIIEHTpaIus,
MOJISIpHAsi KOHIICHTPAIHsI SKBUBAJICHTA, MOJISUTbHAS. KOHIIEHTPALIUS, TUTP).

35. KomuraTuBHbIE CBOMCTBA paCTBOPOB.

36. PacTBOpBI  DJIEKTPOJIUTOB. DNEeKTPOJIUTHYECKAs  JUCCOIHAITHS.
DnexTponuThYecKas auccoruanus Boasl, pH.

37. PactBophl cnabbix 3nekTpoiauToB. Koncranta nuccornuanuu. CTeneHb
JTrcconuanyu. 3aKoH pa3dasienuss OcTBabIa.

38. PacTBOpBI CHJIBHBIX DJIEKTPOJIUTOB. AKTHUBHOCTH JJEKTPOJIUTOB B
BOJHBIX pacTBopax. MoHnHas cuna.

39. Pacuetst pH cma0ObIX ¥ CUIIBHBIX KHCIOT M OCHOBAHUH.



40. Peakmuu ocaxxaeHuss — pactBopeHus. lIponsBeneHne pacTBOPUMOCTH.
Pacuet pacTBOpuMOCTH.

41. I'maponus cosie.

42. OKUCIUTENbHO-BOCCTAHOBUTEINIbHBIE TTpoliecchl. CTENeHb OKUCICHUS.
Teopus oxucieHusi-BocctaHoBienus. Krnaccudukanus peaknuil OKHUCIICHUS-
BOCCTaHOBJICHHSI.

43. CocraBiieHHE YpaBHEHUMN CJIOKHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (MOHHO-3JIEKTPOHHBIA METO/).

44, DeKTpOXUMHYECKUE Tpolecchl U cucteMbl. [loHsATHE 00 3IIEKTPOAHOM
MOTEHIHAIE.

45. TloteHnuansl METAJTUYECKUX, ra30BBIX u OKHCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX 3JIEKTPOI0B. CTaHAAPTHBIN BOJOPOAHBIN SJIEKTPOSI.

46. I'anibBaHMYeCKUil 3eMeHT. ['anbpBaHMUecKHil 351eMeHT SAxoOu-JlaHuais.
N3mepenune D/IC. KoHlleHTpamoHHas U 3JIEKTPOXUMUYECKAs OIS PU3ALIUSL.

47. DneKkTponu3 pacIuiaBoB u pacTBOpPOB AIEKTPOJIUTOB.
[TocnenoBaTeNbHOCTh AIEKTPOAHBIX IPOLIECCOB MPH BJIEKTPOJIU3E PaCTBOPOB
ANEKTPONUTOB. 3akoHbl Dapajes.

48. [IpumeHeHue MEeKTPoIn3a. DIEKTPOIIU3 C PACTBOPUMBIM aHOJIOM.

49. Onpenenenue 1 Kiaccuukaius KOPPO3UOHHBIX MPOIECCOB.

50. Xumunueckas koppo3usi. KuHeTnka XUMHUECKOU KOPPO3HUH.

51. DnexkTpoxumHuueckas KOpPPO3US. Koppo3us c BOJIOPOJTHOM
JIETIOJIAPU3ALMEN U KUCIIOPOJHOMN AETOSPU3ALIACH.

52. OCHOBHBIC METOIBI 3AIIUTH METAJIOB U CIUTABOB OT KOPPO3HH.

53. MeTammnyeckne 3aluTHBIC TOKPBITHS (KaTOIHBIEC, aHOTHBIC).

54. Opranvuueckue MoJuMepHble MaTepuayibl. [IprMeHeHHe MNOJMMEPHBIX
MatepuasioB B dHepretukd. llomumepsr u onuromepsl. [lomumepuzarusi.
CrpykTypa u (pU3UKO-XUMHYECKUE CBOMCTBA TTOJIMMEPOB.

55. Xumudeckass wuaeHTudukanus. KadecTBEeHHBIM W KOJIMYECTBEHHBIN
aHanu3. AHAJIUTUYECKUM CUTHAJI, XUMHUYECKME METOAbl aHanu3a. Dusuko-
XUMHUUYECKUE METO/IbI aHann3a. OU3ndyecKre METOIbl aHAJIN3A.

56. CtpoeHne © CBOWCTBa BOJBI. XapaKTEPUCTUKU MPHUPOAHBIX BOJI U
METO/IbI BOJOIOATOTOBKH.

57. XuMUS 1 9KOJIOTHSI.

58. CocraB, cBoiicTBa W TepepabOTKa OPraHUYECKOTO TOIUIMBA. BuHIbI
TorMBa. BpenaHbie BBIOPOCHI MPU CKUTAHUM BCEX BUIOB TOTUIUBA.

bunet Ne 1
Bonpoc 1: 3akon skBuBaneHtoB. Onpenenute M kaamus, €Civ HU3BECTHO, YTO
npu pactBopernu 10 r kaamus B HCI Beinensiercs 2 1 Bogopoaa npu H.y.
Bomnpoc 2: Xumnueckas kuHeTuka. Kak U3MEHUTCSI CKOPOCTh PEAKIIUHN:
NO + Cl, — NOCI
[Tpu usmenennu xounentpaiuu a) [NO] B 2 pasa; 6) [Cl,] B 3 pa3a; B) [NO] u
[Cl;] B 2 pa3a?



Bonpoc 3: T'anpBaHWMYecKkuil 3J€MEHT, YCTPOWCTBO, MNPHUHIMUN PabOTHI.
Paccuutaiite 3JIC raibBaHUYECKOTO 3JIEMEHTa, OOpPAa30BAHHOIO HUKEJIEM U
wrakoM, e [NiZ*] = 3,8+ 107° monw/it; [Zn**]=2,5 - 107 Mo/
Hanumure snextpoaubie nporecchl. CocTaBbTe cXeMy padOThl TalbBAHHYECKOTO
AJIIEMEHTA.

buner 2.
Bompoc 1: Ilpenmer xummu. Matepuss U (GOpMbl CYIIECTBOBAHHS MAaTEpPUU.
Atombl. Monekynel. Honbl. Paaukanel. PaccuurtaiiTe MOJSIpHYIO Maccy
HKBUBAJICHTA Mapraxiia B JUOKCHJIC MapraHiia.
Bonpoc 2: Xumuyeckas TepMOIUMHAMHKA. TepMOAMHAMUYECKHE (DYHKIIUU.
PaccuntaTh 3HTAIBINIO, SHTPOIIUIO, YHEPTrUt0 ['nbOCca 1151 CUCTEMBI:

HCI +02—) H20+C|2

Bomnpoc 3: INanpBannueckuii aneMeHT Jlanuamsi—Akoou. Paccuutate DC menHo-
LUHKOBOTO rajbBaHUYECKOTO AJIIEMEHTA, eCIIH KOHIIEHTpAIs
noTeHuamonpeaesiomux noHoB Meau 0,1 Monw/n, moHoB muHka 0,01 Momb/m.
CocTaBuTh CXeMY TaJIbBAHUUECKOTO AJIEMEHTA.

buner 3
Bomnpoc 1: Ilepuoanueckas cucrema .M. MenneneeBa. Hanummre 31€KTpOHHBIE
dbopmyinbl seMeHToB 19 u 29. SBistoTcsl M OHU SJEKTPOHHBIMU aHAJOTaMH |,
noyemy?
Bomnpoc 2: CnocoOsl BeIpakeHHsI KOHIIEHTpaluu pactBopoB. Kakoit o0bem 20%
COJISTHOM KHUCJIOTHI (IIOTHOCTH 1,134 1/Mit) moTpeOyeTcs it mpuroToBiieHus 1 o 3
M pactBopa?
Bompoc 3. Onektponmus.  Ilpu snextposvze BOAHOTO pacTBoOpa cyibdara
xpoma(lll) Tokom cuioit 2 A macca katojaa yBenudmiach Ha 4 . B Tedenne kakoro
BPEMEHU MPOBOJUIICA 3NEKTpoau3? Hanmuimre cxeMy 3JIeKTpon3a.

buser Ne 4

Bompoc 1: IlpuHuunbel KBaHTOBOM MEXaHUKH (IPUHIMI HAWUMEHbILEW YHEPTUH,
npuHiun  Ilaynu, mnpaBuno ['yuna, npaswia KieukoBckoro). 3anummte
AIEKTPOHHBIE (OPMYJIBI AJIEMEHTOB C TOPSAKOBBIMM HOMepamu 22, 35, 66.
VYKaXuTe BaJICHTHBIE U HECTIAPEHHBIE DJICKTPOHBI.
Bomnpoc 2: OKuCIUTENBbHO-BOCCTAHOBUTENBbHBIE peakuun. CTeneHb OKUCIEHUS.
NOHHO-27IEKTPOHHBIM METOJIOM PacCTaBbTe KOIPPUUMEHTHI B OKUCIUTEIBHO-
BOCCTAHOBHUTEIIbHON PEAKIINU:

KMnO,; + K,S + H,O — MnO,+ KOH + S
Bonpoc 3: 3amura mMeTamnoB OT KOppo3uW. AHOIHBIE M KATOJHBIE MOKPBITHS.
3apucyiTe cxemy KOPpO3HMOHHOTO Ipoliecca MPU HapYyIICHUs! TOKPBITUS U3

buner Ne 5
Bonpoc 1: Xumuueckas tepmoauHamuka. llepBoe, BTOpoe, TpeThe Hadaia
TepMOJUHAMUKU. PaccunTaTh SHTPOMHUIO JJIsl CUCTEMBL:
Nagr) +Har) = NHs
Bomnpoc 2: PactBopsl s5ekTposntoB. Paccunraiite pH 0,01 M pactBopa yroiasHoi
kucnotsl, 1 0,1 M pacTBopa ruapokcuaa KajabLus.



Bompoc 3: Koppo3uss MeTaymioB. DJIEKTPOXUMHUYECKas KOpPpO3Us. 3apUCyHTe
CXEMbl KOPPO3HMOHHBIX IIPOLIECCOB BO BIAXHOW aTMmocdepe [UIsI METalIoB:
AJIFOMMHHUSL, HUKETIS, MEJH.

buier Ne 6

Bomnpoc 1: Tepmoaumnamuueckue (yHKIUU (BHYTPEHHSISI DHEPIus, SHTAJBIINS,
sHTponus, 3Heprus ['mb6ca, sHeprus I'enpmroneia). Paccuuraiite SHTAIBIUIO
peaKInu:

CHy(r) + H,O(r) — CO2(r) + Ha(r)
Bonpoc 2: XuWMHUYECKHMA SKBUBAJICHT. 3aKOH HSKBUBAJICHTOB. PaccuuTarh
MOJISIPHYIO Maccy dKBUBasieHTa ¢ocdopa B hochopHOM aHTHIpHE.
Bomnpoc 3: 3ammura MeTamaioB OT KOPpPO3WU. AHOJHBIE M KaTOJHBIC TOKPBITHA.
CxeMbl KOPPO3HMOHHBIX MPOILIECCOB MpH HapyIIeHHs MOKpbITHS. Ha3oBuTe nBa
MeTalljia, KOTOPhIE MOTYT CIIYXKUTh JUIS Kejie3a aHOAHBIM IMOKpbITHEeM. OnuImTe
IIPOIIECC KOPPO3UHU BO BIIAKHOM aTMoc(epe Mpu HaApyIIIEHUH TaKOTO MOKPHITHS.

buner Ne 7

Bompoc 1: Tepmoxumus. 3akon I'ecca. Paccunraiite A Hy,, peakiiuu

NOQ(F) + Oz(r) + Hzo(m) = HNOg()K),
Bompoc 2: CewmetictBa smementoB S, P, d, f. Ykaxure mopsakoBbic HOMEpa
AJIEMEHTOB, JJEKTPOHHBIE (OPMYJIBI KOTOPHIX MMEIOT OKOHYaHHUE ..nsznp3.
Hanummte 251ekTpoHHYI0 GOpMYITy JIeMEHTa ..nsznp3 YETBEPTOTO MEPUOJA.
Bonpoc 3: OKuCIUTENBbHO-BOCCTAHOBUTENBHBIE peakiuuu. CTENeHb OKUCIEHUS.
Hcnonb3yst MHOHHO-3JIEKTPOHHBIN METO] pacCCTaHOBKU KO3(D(UIIMEHTOB PacCTaBbTE
KO3 PUITMEHTHI:

KMnO4+K28+H20—)Mn02+KOH+S

buer Ne 8
Bonpoc 1: Xwumunueckas KHHETHMKA. 3aBHCUMOCTb CKOPOCTb pEaKIUU OT
KOHIICHTpAIMU pearupyromnux BemiecTB. Kunernueckoe ypaBHenue. Peakius uaet
no cxeme NHs;)+0,;—NO(r)+H,0(r). Kak n3MeHHuTCS CKOpOCTh PeaKklyu, €CIH
YBEJIMYUTH JIaBJICHUE B 2 pa3za’?
Bomnpoc 2: KBaHTOBO-MeXaHHYeCKasi MOJIENIb CTPOCHUS aToMa Bojiopoaa. Hazosure
JJIEMEHTHI, UMCIOIIME IO JBa JJICKTPOHA Ha moAypoBHsX 4p u 4d. Hanwmmmure
MOJIHBIE DJICKTPOHHBIE (OPMYJIBI aTOMOB J3THX DJIEMEHTOB W YKaXHUTE HUX
nonoxkenue B [ICD: nepuon, rpynma, noArpynma.
Bonpoc 3: Metoasl 3amMThl METAUIOB OT KoOppo3uu. ONHUIIUTE TMPOIEece
aTMOC(EpHON KOPpPO3WU TIPU HAPYIICHUU TOKPBITHS, €CIU JKEJIe30 TOKPHITO
CJIOEM HUKEJIA.

Busier No 9
Bomnpoc 1: Xwumuueckas KHHETHKA. 3aBHCHUMOCTb CKOPOCTbh pEaKIMH OT
Temreparypbl. Ha CKOJIBKO IpalyCcOB HYXHO IOBBICHTH TEMIIEPATypy CHCTEMBI,



9TOOBI CKOPOCTh peaknuu Bo3pocia B 90 pa3, ecinu TemmneparypHbiid Ko3PPUIimeHT
CKOPOCTH peakiu paBeH 2,77

Bonpoc 2: Ilepuomuueckuit 3akon JI. M. MenaeneeBa. HazoBute »iieMeHT
YEeTBEPTOIrO MEPUO/Ia, AaTOM KOTOPOTO COJIEPKHUT HEOONBIIOE YUCIO HECTAPEHHBIX
d-anmexTpoHOB. Hamuimure ero MOJNHYH 3JICKTPOHHYIO (GOPMYITy H YKaKHUTE
BAJICHTHBIE DJIEKTPOHBI.

Bonpoc 3: Kopposus MmetaiuioB. HazoBurte 1Ba MeTamia, KOTOPbIE MOTYT CIYKHTh
JUIS Kesle3a KaTOAHBIM NOKphITHEM. OMUIIKUTE MPOIECC KOPPO3UU BO BIAKHOU
aTMocdepe Mpu HapYIICHUU TaKOTO MTOKPBITHSI.

bumer Ne 10
Bompoc 1: Xwumuueckoe paBHOBecue. KOHCTaHTa XHUMHYECKOTO PABHOBECHS.
Hanummvte BbIpakeHUs: I KOHCTAHT PaBHOBECHS CIEAYIOMIMX CXeM 00paTUMBIX
peaKuui:
NO(r) + 0,(r) < NO,(r);
C(x) + CO,¢n < CO(r);
HCU(r) + 0,(r) < H,0(r) + Clyy .

Bonpoc 2: KBaHTOBO-MeXaHM4ecKas MOJEIb CTPOEHHS aroMa BOJIOpOJAa.
Hanumure snexkTpoHHbIe (OPMYINBI JIBYX SJEMEHTOB S5-TO Mepuoja: ¢ OJHUM
HECIIAPEHHBIM 3JIEKTPOHOM M ABYMsS HECIApE€HHBIMH 3eKTpoHaMu. HazoBute nx
MOPSIAKOBBIE HOMEPA, YKAXKUTE YUCIIO IPOTOHOB U HEUTPOHOB B UX aTOMax.

Bonpoc 3: Onekrponu3. Kakue BemectBa W B KaKOM KOJIMYECTBE
BBIICJISIFOTCS Ha YTOJIBHBIX JJIEKTPOAAaX MPU DIIEKTPOJIM3E pacTBOpa kapOoHaTa
Kaiusi B TedeHue 1,5 4. m cuie toka 20 A? Hanumure cxemy 3JI€KTpoJin3a
pacTBopa KapOoHaTa KaJusl.
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