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1. Heab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTAThI 00yUYeHUsI 10 JUCHUIIINHE

L[GJIBIO OCBOCHUA JAUCITHUITIINHBI «XUMHD» SABIACTCA ABIACTCSA
q)OpMI/IpOBaHI/IC OCJIOCTHOI'O CCTCCTBCHHOHAYYHOI'O MHUPOBO33PCHUA,
HpI/IO6p€TeHI/Ie COBPCMCHHBIX Hpe,ZICTaBJIeHI/Iﬁ 0O CTpOCHHC BCHICCTBA H
XUMHYCCKOM IIpoOeCCC Ha OCHOBC TCPMOIMHAMHUKH HW KHHCTHUKH, HU3YUYCHUC
XUMHUYICCKUX HAHOCHCTCM, AKTyaJIMn3alusad TCOPCTUICCKUX HpO6JIeM COBPCMCHHBIX
TEXHOJIOT Ui IIPON3BOACTBA JBJICKTPOHHBIX CpPCACTB, 6a31z1py10umxc;1 Ha HOBBIX
XUMHUYICCKUX MaTCpuHaiax, pasBUTHUC I'OTOBHOCTHU HCIIOJIb30BATH HpI/IO6peTCHHBIe
SHaHUA JI1 IIOHUMAHMA POJIM XHUMHYCCKUX IIPOHCCCOB IIPH IBJICKTPOSIHCPIHUU,
MCTAJUIOB W JAPYIrUX MAarTcpuaioB IJIsd COBpeMeHHOﬁ QJICKTPOOHCPICTUKE U

AIEKTPOTEXHUKE.
3ajayaMy  JUCHUIUIMHBI SABJISIOTCS HW3Y4YEHUE TOHSATHUIHOrO amnmnapara
JUCHUTUIMHBL ~ «XUMUS»,  OCHOBHBIX  TEOPETUYECKUX  TOJOXKEHUM U

HKCIIEPUMEHTAJILHBIX ~ METOJOB  XUMHH;, TEOPETHYECKUX OCHOB  pabOThI
raJlbBAaHUYECKUX DJIEMEHTOB, JJEKTPOXUMHUYECKUX YCTAHOBOK, TOILIMBHBIX
AJIEMEHTOB, KOPPO3UU METaIOB; (QOpMUpPOBAHUE CHOCOOHOCTEH  JienaTh
3aKJIFOYEHUSI U BBIBOABI O CBOMCTBAaX BEILECTB, OMPEAECIATh B3aUMOCBS3b MEXKIY
CBOMCTBAaMU XUMHUYECKON CHUCTEMBI, NPUPOJON BEIIECTB M HX PEaKIUOHHOMN
CIIOCOOHOCTHIO, MPUBUTHUE HABBIKOB TNMPUMEHEHUS TEOPETUUECKUX 3HAHUU IS
pelieHrs MPaKTUYEeCKUX 3ajay, YMEHHUI MPOBEICHUS MPOCTEUIINX XUMHUYECKHUX
HKCTIEPUMEHTOB.

Kommnerenmu u uHIUKATOPBI, opMUpyeMble y 00ydaronuxcs:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIITUN KOI[ 1 HAUMCHOBAHUC HHIAWKATOpa

OIIK-1 — Cioco6eH UCIonap30BaTh

IIOJIOKEHUS, 3aKOHBI U METO/IbI OIIK-1.3 — [leMoHCTpHpYyET 3HAaHNUE OCHOBHBIX
€CTECTBEHHBIX HAYK U MATEMATUKH I | 3aKOHOB XMMHH U IIOHUMAaHUE XUMUYECKUX
pELICHHS 3a/1a4 UH)KEHEPHOM MPOLECCOB

JeATEIIbHOCTH

2. MecTo nmucuuiuinebl B ctpykrype OIl

[Tocnenyronye AUCHUTUIMHBL:
b1.0.08 ITpomeiuiennas skosiorus; b1.0.09 be3onacHOCTh KU3HEAECATEIBHOCTH,
b1.0.18 Marepuanosenenne, b1.0.22 CrpykTypa ¥ CBONCTBA MAaTEpUAIIOB
DIEKTPOHUKH; b1.B.J135.01.02.02 Kpucramnorpadus, b1.B./15.02.02.03
HanomaTepuaibl 1 HAHOTEXHOJIOTHH.

3. CTpyKTypa M coep:kaHue TUCIUIITUHBI
3.1. CTpyKTYypa AUCHMILINHBI
Ji1s 04HO# popMBI 00yUEeHUS

Bunx yuebnoit paboThl Beero | Bceero | Cemectp
3E 4acoB 1

OBIIAA TPYJOEMKOCTDH JUCHUITJINHBI 3 108 108




KOHTAKTHA PABOTA* - 61 61
AYJIUTOPHAS PABOTA 1,38 50 50

0,44 16 16
0,5 18 18
0,44 16 16
1,62 58 58

0,62 22 22

KypcoBol mpoexr - - -
Kypcosas padota - - -

Jlexun

[IpakTryeckue (CeMUHAPCKUE) 3aHATHUS
JlaGopatopHbie paboThI

CAMOCTOSATEJIbBHAS PABOTA OBYYAIOIEI'OCA

[IpopaboTka yueOHOTO MaTepHaia

[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUN 1 36 36

[IpomexyToUuHas aTTECTAlUA: 3

3.2. Conep:kaHue AUCUMILUIMHBI, CTPYKTYPUPOBaHHOE IO pa3jaejaM M
BHAaM 3aHATHH

Paznensr Pacnpenenenue ®opmbel 1 | UHAEKCHI HHAMKATOPOB
JUCIUTUTUHBI 3 TPYLOEMKOCTH BUJT (hopMHUpYyEMBIX
§ 10 BH/IaM y4eOHOU paboThl | KOHTpOIS KOMITETEHIINH
o) = = o ©
3 S g | ¢ g,
aa) S ; 3
2| 8| 8| 3
Paznen 1 18 4 4 4 6 TK1 OIIK-1.3 -31, OIIK-1.3 -33,
OIlK-1,3-V¥1, OIIK-1.3 -
Bl
Paznen 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-B1
DK3aMeH 36 0 OM1 OIIK-1.3
Hroro 3a 1 cemecTp 108 16 16 18 22
UTOoro 108 16 16 18 22

3.3. Conep:xkaHnue IMCUUIIMHBI

Paznen 1. Ctpoenue BemiecTna.

[TIpenmer xumun. 3HaYEHUE XUMUU JJISI SHEPreTUYECKOW oTpaciu. Marepus
u ¢dopmbl cymiecTBOBaHUsT MaTepuu. CTPYKTypHBIE YacTHIIBI BEIECTBA: aTOM,
MOJIEKYJIa, HOHBI, paauKaiibl. [IepBbie MOJEN CTPOCHUS aToMa.

Tema 1.1. KBanTOBO-MEXaHUYECKAsI MOJI€NIb CTPOEHHUS aTOMa BOAOPOA.

BonnoBoe ypauenue Illpenunrepa. DnektponHas opOutanb. KBaHTOBBIC
yucia. [nmaBHOe, opOWUTambHOE, MAarHUTHOE, CIWHOBOE KBAaHTOBBIC YHCIIA.
Pacrnipenenenue 31eKTpOHOB B aTOME IO SHEPTETUYECKUM YPOBHSM U ITOAYPOBHSIM.
[IpaBuna kBaHTOBOM MexaHUKU. [IpuHIMI MUHKUMaNbHOM 3Heprun. 3amnpet [laynu.
[TpaBuno I'yuna. [TpaBuia KieukoBckoro.

Tema 1.2. Ilepumoamyeckuid 3akoH W nepuoauudeckas cucrema JI.M.

Menngeneesna.




[Tepnomnueckuii 3akon /.M. MenneneeBa. Ilepuonnueckas cucrema JI.I.
MengneneeBa. Ilepuonnueckue CBOWCTBA 3JEMEHTOB. OHEPrus HWOHHU3ALUU.
CpoACTBO K 3JEKTPOHY. XUMHS DJIIEMEHTOB..

Tema 1.3. Xumnueckas CBS3b.

Bunaer xummnueckoil c¢Bsi3u. MeTor BaJIeHTHBIX CBs3eil. KoBajieHTHAas CBS3b.
Merannuyeckas cBa3b. loHHas cBA3b. BonopoHas CBs3b.

ArperaTHOe COCTOSIHUE BEIIECTBA. ['a3, )KUAKOCTh, KUIKUE KPUCTAILIBI.

Tema 1.4. Hanoxumus.

OcHOBHBIE TOHATHSI HAHOTEXHOJOTUU. OOBEKTHI UCCIIEIOBAHUS HAHOXUMUH.

Pa3pnen 2. 3akOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MPOLECCOB.

Tema 2.1. Xumunyeckass TEpMOIMHAMUKA.

OCHOBHBIC TIOHATHS XHUMUYECKONW TEPMOJAMHAMHUKHU: CUCTEMA, MAPAMETPHI
COCTOSIHUSI CUCTEMBI, (DYHKIIMU COCTOSIHUSA CUCTEMBI, (paza. DYHKIMHU COCTOSHUS
CUCTEMBI: BHYTPEHHSS SHEPIHs, SHTAIBIINA, SHTpOIHU, sHeprus [ uboca, sueprus
['enbmrosbia. CamMonpou3BOIBHBIE MPOLECCHl. TepMOIMHAMUYECKUI MOTEHIHAI
KaK KpUTEPUN U BO3MOKHOCTb IIPOTEKAHUS XUMUYECKUX IPOLIECCOB.

Tema 2.2. Xumuyeckass KHHETHKA.

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

Tema 2.3. XuMH4Y€CKOE PaBHOBECHE.

OOpatumble  XUMHUYECKHE  Tpolecchl. JMHAMUYECKOe  XHUMHYECKOEe
paBHoBecue. Ilpunnmn Jle—Illatenbe. BimsiHMEe KOHUEHTpalMKW  BEIIECTB,
JIaBJICHUsI, TEMIIEPATYPHI, KaTaau3aToOpa Ha CMELIEHUE XUMUUYECKOIO PABHOBECHS.

Tema 2.4. PacTBOpBHI.

CnocoObl  BBIp@XXEHHsI  KOHIIEHTpallMd pacTBOpPOB (MaccoBast 101t
PaCTBOPEHHOIO BENIECTBA, MOJISIPHAs KOHLEHTPAMs, MOJSAPHAS KOHLICHTpAaILUs
SKBUBAJEHTa, TUTP). MneanbHble pacTBOphl. PeanbHbie pacTBOphl. ucconmanus u
acconmanus. ConbBaTanyss W rugpaTanus. 1eopus  AIEKTPOJIUTHYECKON
nucconpanuu  Appenmyca. CuibHbIE M ciaa0ble  dJEKTpOauTh. CTeneHb W
KOHCTaHTa jaucconmanuu. Pacuer pH pactBopoB cnaObix ©  CHUJIBHBIX
AEeKTpOJUTOB. ['maponus coner. pH pacTBOpOB pas3iMUHBIX THUIIOB THAPOJIM3A
COJIEH.

Paznen 3. DiekTpoXMMHUECKHE MPOLECCHI.

Tema 3.1. OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI.
OxucnurenbHO-BOoccTaHOBUTENBHBIE peakin (OBP) ux posb B npupojie, TEXHUKE,
DHEpreTuke. Teopusi OKUCICHHUsT BOCCTaHOBIIEHUs. OKUcInuTeNb. BoccTaHOBUTEITD.
PaccranoBka k03¢ ¢unrenToB B ypaBHeHUsIX OBP HOHHO-3JIEKTPOHHBIM METOIOM.

Tema 3.2. DaekTpoxuMUyYecKue npoiecchl. ['aTbBaHUUECKU TIEMEHT.
JIBOMHOM 3JEKTPUYECKUN CIIOW. DJIEKTPOAHBIM MOTEHIMANI. DJIEKTPOIbI MEPBOTO
pona. YpaBHenue HepHcra i METAIMUYECKMX W Ta30BBbIX  AJIEKTPOJOB.
VYpasuenne Hepucra. KoHCTpyknus U 3JI€KTPOAHBIE MPOLECCH BOAOPOJHOIO U
KHCJIOPOJAHOTO 3JIeKTpoJ0B. ['anmbBannyeckuit snemeHT (I'9) Jlanwdns - SAxobu.
[Tpunun pabotel I'D. KaroaHesle M aHOJHBIE MPOLECCHI, TOKOOOpa3yrolas
peakuua. OJIC  raapBaHMYECKOro  3JIEMEHTA.  TOIUIMBHBIE  DJIEMEHTHI.
AKKYMYJISITOPHI.



Tema 3.3. Da€KTpOJIU3 PACTBOPOB.
DNeKTpoau3  pacijiaBoB M pacTBOopoB. 3akoHbl  @Dapages.  Daxropsl,
ONPENENSIONME  IOCIEI0BATEIbHOCTh  pa3psJa HOHOB MpPU  DIEKTPOJIHU3E

pacTBOpPOB.
Tema 3.4. Koppo3uss MetaiioB. MeTOIbl 3aIIUTHI METAJUIOB OT KOPPO3UHU.
Knaccudpukanuss ~ KOpPpO3HMOHHBIX  IPOLECCOB.  XUMHUYECKass  KOPpPO3Us.

DIeKTpOXUMHUYECKass KOpPpO3Ws METAIOB C KHUCJIOPOAHOM M BOJOPOIHOMN
JIETIOsIpU3alieit.

3.4. TemaTu4yecKui NJIAH NPAKTUYECKHUX 3aHATHI

1. KBaHTOBO-MeXaHUYECKasi MOJIEIb CTPOCHUSI aTOMa BOJIOPO/1a

2. Xumu4deckasi TepMoJIMHaMuKa. Pacuet tepmoanHaMudeckoi pyHKITUi.

3. Xumnueckoe paBHoBecue. [Ipunnun Jle-IIlatense.

4. XuMmuueckass KUHETUKA. BIMAHNE CKOPOCTU peaKkMu OT KOHLEHTPALNH,
TEeMIEPaTypHI.

5. PactBophl. CI0COOBI BBIpAXKEHHSI KOHIIEHTPALIMH PACTBOPOB.

6. OKHUCANTETBHO-BOCCTAHOBUTENBHBIE ITPOLIECCHI. Oxkucnurenu.
BoccranoBurenu. PaccranoBka ko3 duirieHToB B ypaBHeHusx OBP.

7. I'anbBanndeckuii 235ieMeHT. Pacuetr DJ1C raibBaHMYECKOr0O 2JIEMEHTA.

8. DnekTpoisn3. 3akoHbl 3NeKTpoau3a. [locienoBaTebHOCTh 3JIEKTPOIHBIX
IIPOLIECCOB IIPU 3JIEKTPOJIN3E PACTBOPOB COJIEH.

9. Koppo3zus MetaminoB. MeTobl 3allIUThl METAJLUIOB OT KOPPO3UHU.

3.5. TemaTu4yeckuii MJ1aH J1a0OPATOPHBIX padoT

1. Texnuka Oe3zomacHOCTH TpH pPabOTE B XUMHUYECKOH J1TaOOpATOPHUHU.
OcCHOBHBIE BUbI XUMHUUECKOU TOCY/IbI U JJa0OpaTOPHOE 000PYAOBAHUE.

2. OnpexneneHue MOJISIPHOM Macchl 5KBUBAJIEHTa METAILIA.

3. IlpuroToBieHre pacTBOPOB 3aIAHHON KOHUEHTPALIUH.

4. VI3yueHne 3aBUCUMOCTH CKOPOCTH PEAKLMU OT KOHLIEHTPALUX BEIIECTB.

5. PacTtBOpBI 351eKTpONUTOB. V3MepeHre BOJAOPOAHOIO IOKA3aTeNs CPEIBI
AIEKTPOXUMUYECKUM METOIOM.

6. OKUCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

7. I3MepeHne HanpsKEHU rajbBaHndeckoro snemenTa. Pacuer D/1C.

8. DNEeKTPOJIU3 PAaCTBOPOB COJICH.

3.6. KypcoBoii npoekT /KypcoBasi padora

JlaHHbIi BU paOOTHI HE MPETyCMOTPEH YUEOHBIM TLIaHOM.

4. OneHuBaHHE Pe3yJIbTATOB 00y4eHUs!

OrneHnBaHNe pe3yNnbTaTOB OOYYEHHUs IO AMCUUIUIMHE OCYIIECTBISICTCS B
pamMKax TEKYyIIero KOHTPOJIS M TPOMEKYTOYHOW aTTeCTAaIMH, MPOBOJUMBIX IIO
oabHO-perTuHroBoit cucreme (bPC).

[Ikana oleHKH pe3yabTaTOB OOYUCHHSI 110 THUCITUTUTHHE:



YpoBeHb chOpMHUPOBAHHOCTH

VHJIUKAaTOpa KOMIIETEHIUU

Huxe

Boicokuii | Cpennuit Huzknit
3aradu- CpPEIHEro
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
HCIIUILINHE HEYI0B-
e yIOBJET- YA
OTJINYHO XOpouIo JICTBOpU-
BOPUTCJIILHO
TCIJIIBbHO
3a4TEHO HE 3a4TCHO
3HATh:
3] - O0asoBele | YpoBeHb | YpoBeHb | MuHuman | YpoBeHb
HOHSITHUS B | 3HAHMH B | 3HAHHH B | BHO 3HAHUI
007acT XuMum: | 00BEME, o0BeME, JOITYCTHM | HHUXKC
OCHOBHBIE COOTBETCT | COOTBETCT | BbIH MHHHUMAJ
3aKOHBI XMMHH, | BYIOIIEM BYIOIIEM YpOBEHB BHBIX
knaccuduxam | IPOTPAMM | IIPOrpaMm 3HAHUH, TpeOOoBaH
o U cBoiictra | € €, HMeEET | UMECT Ui,
S — ITOJITOTOBK | MECTO MECTO HMEIOT
H, 0e3 | HECKOJIBKO | MHOTO MECTO
JICMCHTOB, omuboK HETPYOBIX | HErpyObIX | rpyObIe
OIIK-1 BEIIICCTB u py Py Py
. OIIMOOK ook OIIOKU
Croco6 COEIMHEHMA,
eH CTPOCHHE
HUCII0JIb BEIIIECTBA,
30BaTh pacTBOpHI "
HUSI,
OIIK-1.3 JTUCTICPCHBIC
3aKOHBI
u HemoHcTpup | CUCTEMBI,
YE€T 3HaHHUE OKHCJIMTCIIBHO-
METO/IbI
OCHOBHBIX BOCCTaHOBHUTEIIb
€CTeCTB
3aKOHOB HbIC pPEaKIMH |
E€HHBIX
XHUMHH U ANEKTPOXUMUYE
HAYK I o ruvanme
vatema | om MONNE CKHE TMPOIIECCHI,
— Foonecons MEXaHU3MBbI
st p KOppO3uH 51
peleHn METOJIbI 3aIlHUThI
S 3a7a4 MCTAJIJIOB,
WH)KEHE 32 - oOmue
pHOI 3aKOHOMEPHOCT
JiesTel A XHMHYECKHX
BHOCTH MIPOIIECCOB,
JHEPreTHYECKUE
3¢ dexTs
XUMHYECKUX
peakuuii,
BIIMSTHHE
rapamMeTpoB
CHUCTEMBI Ha
XHMHYECKOE

paBHOBeCHE U
CKOPOCTh




MIpEeBpPALICHHUS;
33- posib XUMHUHU
B U3Y4YECHUU
MIPUPOJIBI,
pa3BUTUHU
TEXHHKH,
SHEPreTUYECKOM
oTpaciu

YMETh:

VI - [Iponemon | IIponemon | IIponemon | Ilpu
HCIIOJIb30BATh CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
OCHOBHBIE U bl BCE | bI BCE | Bl CTaHAapT
3J€MEHTapHbIe | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
METO/IbI YMEHHS, YMEHHS, YMEHHSI, 3aja4  He
XUMHUYECKOTO pelIeHBI pelIeHBI peIIeHBI MPOJIEMOH
UCCIIEIOBaHUS BCE BCE TUTIOBBIE | CTPUPOBA
BEIIECTB U OCHOBHBIE | OCHOBHBIE | 33aaud C | HBI
COCIMHEHMI, 3aJa4d ¢ | 3aladyd € | HErpyObIM | OCHOBHbIE
V2 -onpenensith | OTACNBHBI | HETPYOBIM | H YMEHHSI,
BaJICHTHBIE MU u OIMOKaMHU | UMEIOT
BO3MOKHOCTH HECYIIECT | OLIMOKaMH | , MEeCTO
aTOMOB, BEHHBIMH | , BBHITMIOJIHEH | IpyObIe
OOBACHSTH HEIOYETa | BBINOJHEH | bl BCE€ | OLIMOKH
3aKOHOMEPHOCT | MH, bl BCE | 3aJaHU,

Y XMMHMYECKUX | BBIMIOJIHEH | 33JlaHUS B | HO HE B
MIPOLIECCOB, bl BCE€ | TIOJIHOM MTOJTHOM

V3 - BoImONHATH | 3a1aHUd B | 00bEMe, o0Beme
THUTIOBBIC TTOJTHOM HO
pacyeTsl 110 o0Bbeme HEKOTOPBI
OCHOBHBIM e c
TeMaM 1 HeJo4eTa
paznenam MU
XUMHH
BJIQJIETh:

[Iponemon Nwmeerca | Ilpn
crpuposan | [IPOICMOH | yiypyvans | pernennn
bl HaBbIKu | CTPUPOBAH | i CTaHAapT

B - HaBbIKamMHu | IpH bI 0a30BBIC | HaGop HBIX
HCIIOJIb30BaHUS | peIICHUU HaBbIKH HaBEIKOB 3aJa4 HE
nHpOpManuu 0 | HecTaHgap | Mpu TUTSt MIPOJIEMOH
XUMHYECKHX THBIX pELIeHUN | pelieHusi | CTpUpoOBa
mpoleccax B 3agad 0e3 | ctaHmapTH | CTAHJAPTH | HBI
npodeccroHans | omuOOK U | pIxX 3ajau ¢ | bIX 33134 ¢ | 6a30BbIe
HOI HEJIOYETOB | HEKOTOPHI | HEKOTOPBI | HABBIKH,
NEeSATeTLHOCTH MU MU UMEIOT

Hefouera | HEAOYETa | MECTO
MI MU rpyobie
OIMUOKHN
OI.[CHO‘-IHI)IG MaTrcpuajibl A HOPOBCACHHA  TCKYHICIO KOHTPOJIA U

IPOMEXYTOUHOM aTTecTtauuu npuBenaeHsl B [Ipunoxkennn x pabodeil mporpamme
JVCLHUATUIAHBI.

[TosiHBIM KOMIUIEKT 3aJaHUN U MAaTEPUAJIOB, HEOOXOAUMBIX JJIs1 OLICHUBAHMSI
pe3yJIbTaTOB 00YUYEHUS MO AUCLUILIIMHE, XPaHUTCS Ha Kadeape pazpaboTuuka.



5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALMOHHOE o0ecniedeHne JUCHUILTHHbI

5.1. YueOHO-MeTOOHYECKOE 00ecIieueHne

5.1.1. OcHoBHas nuTeparypa

1.

Oobmas xumus : yueobnuk s By3oB / H. B. KopoBuHn. - 6-e u3z., ucmp. -
M. : Beicm. mik., 2005. - 557 c. : min. - ISBN 5-06-004403-3. - Tekcr :
HETIOCPEICTBEHHBIM.

Munaesckas, JI. B. OOmas xumusa. IS HHXEHEPHO-TEXHUUECKUX
HaIlpaBJICHUM MTOATOTOBKHU U CIEIUAIbHOCTEH : yueOHoe mocodbue / JI. B.
Mumnaesckast, H. A. Hleronmuxuna. — Cankt-IletepOypr : Jlans, 2020. —
168 c. — ISBN 978-5-8114-3837-2. — TekcT : aneKkTpoHHbIH // JlaHb :
AJIEKTPOHHO-OMOIMOTEeUHAS cucTema. — URL.:
https://e.lanbook.com/book/126907.

KopoBun H. OOmias xumus: 1a0OpaTOpHBIA NPAKTUKyM : ydeOHOe
nocobue / Koposun H., B., nox o6ur., pex., Kameimosa B., K., Yapuc E.
. — Mocksa : KaoPyc, 2022. — 335 ¢. — ISBN 978-5-406-09543-0.
— URL.: https://book.ru/book/943190. — TekcT : 3JEKTPOHHBIIA.

5.1.2. JlomorHUTENBbHAS TUTEpaTypa

4.

5.

Xumus : koHcrekT Jekiuit / J[. ®@. laitnytaunoBa. - Kazanp : KI'DY,
2014. - 80 c. - 4766. - TekcT : HEMOCPEICTBEHHBIN.

O6mas xumust. Teopust u 3agaun / H. B. Koposun, H. B. Kynemos, O. H.
I'onuapyk [u ap.] ; [Hox pen.: Kopoun H. B., Kynemos H. B.. — 7-¢
u3., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 492 ¢. — ISBN 978-5-
507-45895-0. — Tekcr: onexTpoHHsli// JlaHb :  3IEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/291182.
Xumus : yueO-npakt. nocodue / JI. ®@. Ypsgosa, H. /[. Uunumposa. -
Kazanp : KIDQVY, 2002. - 200 c. - ISBN 5-89873-023-0. - Tekcr :
HETIOCPEACTBEHHBIM.

Xumus : npaktukyMm / cocT.: X. B. 'mbanymnuna, Jl. @. ["aitHyTnuHOBa. -
Kazans : KI'DY, 2021. - 164 c. - URL: https://lib.kgeu.ru/. - TekcT :
3JIEKTPOHHBIN.

Opranuzaiusi camMOCTOSATEIBLHOW pabOThl CTYACHTOB MO JIUCIUTLINHE
«Xumus» : yuyebHoe nocodue / coct. [. @. IalinyrnunoBa. - Ka3aus :
KI'3YVY, 2015. - 64 ¢. - URL: https://lib.kgeu.ru. - TekcT : 37€KTPOHHBIA.

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

1.

2.

OnexTpoHHass ~ Oubnmoreunas  cuctema  KIDQVY "MPBUC64"
(http://lib.kgeu.ru/).
OnexkTpoHHO-0nbOIHOTeuHas cucrema «Jlaab» (https://e.lanbook.com/)



http://lib.kgeu.ru/
https://e.lanbook.com/

3.
4.

JK «Xumust pazmemenssiii B8 LMS Moodle 3.0
MHTepHeT TPeHAKEPBI: WWW.i-exam.ru .

5.2.2. Ilpodeccuonanpabie 0a3pl AaHHBIX /| MHGOpMaMOHHO-CIPABOYHBIC

CHCTCMBI

=

w

MesxnyHapoaHas pedeparuBHas 6a3a manubix (http:// link.springer.com).
Hayunas AIEKTPOHHAs oubnnoTeka "eLIBRARY.RU"
(http://elibrary.ru/defaultx.asp).

Poccuiickas rocyaapctBennas ounodaunoreka (http://www.rsl.ru)
OHIMKIIONEINH, CJI0BapH, CIIPABOYHUKU (URL:
http://www.rubricon.com).

5.2.3. JIunieH3MOHHOE W  CBOOOJHO PacCTIpOCTPaHIEMOE TPOTPAMMHOE
obecrieueHue AUCIUTLITUHBI

1.
2.

w

[Tonp3oBatenbckas omneparponHas cucrema Windows 10.

I[IO nmna >¢dexTUBHOr0 OHJIANH- B3aUMOJCHCTBUS TpenojaBareisa U
cryneata LMS Moodle. CoBpemeHHOE TporpaMMHOE OOecCIeUeHHE,
https://download.moodle .org/releases/latest/

Cucrema noucka uapopManuu B cetu uaTepHeT bpayszep Chrome

[TakeT mporpamm nnsi co3mganust U mpocMoTpa (aiinoB ¢opmara PD
Adobe Acrobat

6. MaTepuaJIbHO-TEXHHYECKOE O0ecneuyeHue TUCITUTITIMHBI

HaumenoBanue Buna| HaummenoBanue yueOHOM

y4e0HOH paboThI ayJTUTOPHH, [lepeuens HEOOXOIUMOTO OOOPYIOBAHUS U
CIICIHATN3UPOBAHHOM TEXHHYECKUX CPEJCTB O0yUCHHUS
naboparopuu
Jlexnun YyeOHast ay TuTOpUst ISt Crenpanu3upoBaHHast yaeOHast Me0elb,
MPOBEICHUS 3aHATHIH TEeXHUYECKUE CPEICTBA 00yUeHHUs, CITysKalue s
JICKIIMOHHOT'O THIIa OpeaCTABICHUSA yueOHO UHpOpMALIUU

OonbiIoN  aynuropun  (MyJIbTHUMEIUNHBIN
IIPOEKTOP, KOMITbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 00OpyAOBaHHUE, y4eOHO-
HarJsiIHble mocoous

[Mpaktnueckne |YueOnas  ayaumrtopus  and| CrHenWalu3UpOBaHHAs  ydeOHas  MeOelb,

3aHATUA NpOBCACHMA 3aHATUH| TeXHUYECKUE cpencraa o0y4deHus
CEMHUHApCKOTO TANA,| (MynbTUMEIUWHBIA TIPOEKTOP, KOMIIBIOTED
IpynmoBbIX u I/IH,Z[I/IBI/I)_'[}:- (HoyT6yK), 3KpaH) " Hp-
AJIbBHBIX KOHCYJIbTalluH,
TEKYyHIETro KOHTPOJIA u
MPOMEKYTOUYHOU aTTeCTaIlUU

JlaboparopHble |YueOnas nabopaTopus Crnenuanu3upoBaHHOE nabopatopHoe

paboThI «Xumuueckas Jadopatopusi», | obopyaoBaHue 1Mo MpoQuiIto JadbopaTopuu:

B-519 30 mocajoYHBIX MECT, JOCKa ayIaUTOpHas,

ycTpoiicTtBo BeimpsimutenbHoe BCA-5K, pH-
metp AHMOH-4100, munTka snekTpudeckas,
IITAaTUBbI METaJUTMYECKHE (2 IT.),



http://elibrary.ru/defaultx.asp
http://www.rsl.ru/

xuMudeckue peakTusbl (oT 10 T 10 1 kr. B
CTEKJITHHOU u IJIACTUKOBOM  Tape),
XUMHYEcKas CTeKIsiHHas rnocyna (ot 1 mi 1o

2 1.)

KommbroTepHsblii Ki1ace ¢ CrenmanusupoBaHHas yueOHast mebens Ha 30
BbixozioM B MuTeprer B-600a | nmocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKUE CpeacTBa oOyueHus
(MynbTUME-IUIHBIA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BUJICOKAMEPHI,

IIPOrpaMMHO€E 00ecTIeYeHNE
CamocrosrenpHas |KomnsioTepHsiil kinace ¢ Crnenunanm3upoBanHas yaeOHas medenb Ha 30
paboTa BbixozioM B MuTeprer B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKUE CpencTBa oOyueHus
(MynbTUME-IUIHBIA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BHJICOKAMEPHI,

MporpaMMHOe o0ecredeHne

Crnenmanu3upoBaHHas MeOeIb, KOMITbIOTEpHAs
TEXHUKA ¢ BO3MOXKHOCTBIO BBIX0JIA B
Nutepuer u obecneuenuem nocrymna 8 JUOC,
9KpaH, MyJIbTUMEANIHBIA IPOEKTOD,
IPOrpaMMHOE 00eCIICUCHUE

YuTansHbIN 321
OuOIMOTEKHA

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

JIula ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 310poBbsi (OB3) u wuHBamuapbl
UMEIOT BO3MOYKHOCTh OECHpEIsITCTBEHHO IIepeMEelIaThCsi U3 OJHOr0 Yy4eOHO-
J1a00paTOPHOTO KOpITyca B IPYroM, MOTHATHCS Ha BCE ATAKU Y4eOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMAThCSl B YYEOHBIX M MHBIX MOMEIIECHUSX C YYETOM OCOOEHHOCTEU
NICUXO(U3UYECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBS.

Jist o0yuenus aun, ¢ OB3 ¥ MHBaNMIOB, UMEIONIMX HAPYLIEHUS OMOPHO-
JIBUTATEJIBHOTO arnapara, 00ecleueHbl YCIOBHs OeCpPensiTCTBEHHOTO I0CTYyNa BO
BCce ydeOHble nomelieHus. MHpopManms O CrenuanbHbIX YCIOBHSX, CO3JaHHBIX
st oOydvaromuxes ¢ OB3 u MHBanuaoOB, pa3MellleHa HAa CailTe YHUBEPCUTETA
www//kgeu.ru. HWmeercs BO3MOXXHOCTP OKa3aHUA TEXHUYECKOW  MOMOIIHA
ACCHUCTEHTOM, a TaKXke yCIyT CypJIOTEePEBOTYNKOB U TU(PIOCYPAONIEPEBOTUNKOB.

Jnst  agantarmuu Kk Bocmpustaio JuramMu ¢ OB3 w uHBanmmamu c
HapyIICHHBIM CIIyXOM CIIPAaBOYHOTO0, Y4YeOHOro wmatepuaia IO JUCHUIUIMHE
00ecreunBarOTCs CIEAYIOLUINE YCIOBUS:

- I JIy4lied OpUEeHTallud B ayJAWUTOPUM, MPUMEHSIIOTCS CHUTHAJIBI
OIOBEILEHUS O HA4YaJIe ¥ KOHLE 3aHATHS (CJIOBO «3BOHOK» IUUIIETCS HA JIOCKE);

- BHUMaHUE ciadociblanero o0yJarouierocs MNpUBIEKAeTCsl MeAarorom
YKECTOM (Ha IJICYO KIIAJETCS pyKa, OCYIIECTBIISECTCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBas ¢ OOy4YarOMIMMCS, MEJAroru4eckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH TMPEIJIOKEHUSIMH, OOecrednBasi BO3MOKHOCTh
YTEHUS 110 Ty0am.

Kommnencanusi 3aTpy/lHEeHUH pEYEeBOr0 W HWHTEIIEKTYaJbHOTO Pa3BUTHS
CJIa0OCTBIIIAIINX 00YYAIOIINXCS TPOBOAUTCS ITyTEM:

- HCTIOJIB30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3EHTALUI



http://www.kgeu.ru/

C TUTIEPCCHUIKAMH, KOMMEHTUPYIOLUIUMH OTAEIbHbIE KOMIIOHEHTHI H300paXkeHNUS;

- PEryJIsIpHOTO TPUMEHEHUsl YIpaXHEHUHW Ha Tpaduyueckoe BbIJCICHHE
CYILECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- oOecrieueHs] BO3MOKHOCTU JUIsl OOYYaroIIerocsi MOJYYHUTh aJpPECHYIO
KOHCYJIBTAILIMIO TI0 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOTUMOCTH.

Juga anantamuu K BocnpusaTHio Juiamu ¢ OB3 u uHBanmpamm ¢
HapYILIEHUSIMU 3PEHUS CIPABOYHOIO, Y4eOHOTO, MPOCBETUTEILCKOTO MaTepHaa,
IPEeIyCMOTPEHHOTO  00Opa3oBaTeNbHOM  MpOorpaMMOM 1O  BBIOpAaHHOMY
HAIPaBJIEHUIO MOJITOTOBKU, 00ECIIEUNBAIOTCS CIEAYIOIINE YCIOBU:

- BeJleTcsl afanTtanusa oduUuaIbHOrO caiita B cetT MHTepHET ¢ yderom
0COOBIX TMOTpeOHOCTEH WHBAJIMAOB IO 3pPEHHUIO, OOECIeuMBaeTCS HaJIHune
KpynHOIIpuTOBOM CIIpaBOYHON MH(DOPMALIMK O PACTIUCAHUU YUE€OHBIX 3aHSITHH;

- IEIarOrM4eckuii  pabOTHUK, €ro coOecemHUK (Mpu HEO0OXOIUMOCTH),
IPUCYTCTBYIOILIME HA 3aHATUHU, NPEACTABIAIOTCS OO0y4yaroUIMMCs, MpU 3ITOM
KaXKIbIH pa3 Ha3bIBAETCS TOT, K KOMY I€Jarornuyeckuil paboTHUK oOpalaercs;

- IENCTBUS, JKECThI, NEPEMEILEHHS Te1aroTHYeCKOoro paboTHIUKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- IeyaTHas MHQpopManus MpeaocTaBisieTcs KpynHbiM mmpudrom (ot 18
IIYHKTOB), TOTAJIbHO O3BYyYMBAETCH;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIICHHOCTH ITOMEILIEHUH;

- IPEAOCTABIIAECTCS. BO3MOKHOCTh HCIOJB30BATh KOMIBIOTEPHI BO BpeEMs
3aHSTUNA U MPABO 3aTUCU 00BSICHEHU Ha TUKTO(DOH (10 JKEJIAaHUI0 00yUYarOIIuXCs).

dopma TMPOBEIEHHUsS] TEKYIIEW W TNPOMEKYTOYHOM aTTECTAllMM IS
oOyuaromuxcst ¢ OB3 1 uHBaIU0B OMpeAeIIsieTCs Me1arornueckKuM pabOTHUKOM B
COOTBETCTBHUM C y4eOHbIM I1aHoM. [Ipu HeoOxonumoctu oOyuaroniemycst ¢ OB3,
WHBAJIMAY C YYETOM WX HHJMBHAYAIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEMN
JAETCS1 BO3MOKHOCTB IPOWTH MMPOMEKYTOUYHYIO aTTECTALMIO YCTHO, TMCBMEHHO Ha
OyMmare, NMHUCbMEHHO Ha KoOMIbioTepe, B (GOopMe TECTUPOBAHHUS U T.M., JIUOO
IIPENOCTABIISAETCS JOMOIHUTENBHOE BpEMs JUIsl HOATOTOBKH OTBETA.

8. MeTonuyeckue  peKOMeHAalMu Ui [penojaBartesieil 1o
OPraHU3alHUN BOCIIUTATEJIbHONH PadOThI C 00y4alOIIMMHUCS.

Metonuueckoe obecrieueHHMe Tpolecca BOCIHUTAHUA — OOYyYaroOUIMXCs
BBICTYIIAET OJHUM U3 OMpPENEAIONNX (PaKTOPOB BHICOKOTO KauecTBa 00pa30BaHUs.
[IpenogaBaTens By3a, AEMOHCTPUPYS BBICOKHI NPO(ECCHOHATU3M, 3PYIULHIO,
YeTKYI0 TPaKJAHCKYI0 TO3MIMIO, CaMOAMCLUHUIUIMHY, TBOPYECKHM MOAXOH B
pemieHny NMPOQPECCHOHANBHBIX 3a7ad, B XOJ€ O00pa30BaTENbHOTO IIpoliecca
CocOOCTBYET POPMUPOBAHUIO TAPMOHUYHOM JTUYHOCTH.

[Ipn peanu3anuu AWCHUIUIMHBI TIPEMOJaBaTeh MOXKET HCIOIb30BaTh
CJIEIyIOLIME METO/Ibl BOCIIUTATEIbHON PabOTHI:

- METO/Ibl (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCHYT, BHYILICHUE,
UHCTPYKTQX, KOHTPOJIb, OOBSICHEHHE, MPUMEpP, CAMOKOHTPOJIb, paccka3, COBET,
yoexaeHue u ap.);



- METOJbI OpPTaHU3AlUU JEATEIBHOCTH U (DOPMHUPOBAHUS OIBITA MOBEACHUS
(3amaHue, OOILIECTBEHHOE MHEHHE, MEeAarornyeckoe TpeOOBaHUE, MOPYUYEHUE,
IpUYYEHHE, CO3/IaHNE BOCIIUTHIBAIOLINX CUTYallUl, TPEHUHT, YIPaXHEHHE, U JIp.);

- METO/Jbl MOTHUBALIUU JAEATEIBbHOCTU U MOBEAEHUs (000peHHE, MOOIIPEHHE
COLIMAJIBHOM AaKTUBHOCTH, IOpPULAHUE, CO3JaHUE CHUTyalud ycIexa, CO3JaHHE
CUTyaluH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX MEPEKUBAHUI, COPEBHOBAHUE U Jp.)

IIpn peanuzanuy JOUCUMIUIMHBI IIPENOAABATENb JOJDKEH YYMTHIBATH
CJIEYIOLIYE HAIIPABJICHUS BOCIIUTATECIIBHON JEATEIIBHOCTH:

I padsicoanckoe u nampuomuueckoe ocnumanue:

- popmupoBaHue y 0OydYaroIMXCsl IEJIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
UJICHTHYHOCTH, YBOKEHUS K CBOEH CEMBE, OOILIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMbE
U O0OIIecTBE JyXOBHO-HPABCTBEHHBIM U  COLIMOKYJIBTYPHBIM LEHHOCTSM, K
HaIlMOHATBHOMY, KYyJBTYPHOMY W HCTOPHYECKOMY HACIEOHUI0, (POPMUPOBAHHE
CTPEMIJICHUS K €I0 COXPAaHEHUIO U PA3BUTHIO;

- popmupoBaHne 'y OOydYarOIIMXCS AKTMBHOW TPaKIAHCKOW  IO3UIMH,
OCHOBAHHOM Ha TPAJMLIMOHHBIX KYJIBTYPHBIX, JYXOBHBIX U HPAaBCTBEHHBIX LIEHHOCTSX
POCCHUICKOro OOLIECTBA, /1JIsl MOBBILIEHUS CTIOCOOHOCTH OTBETCTBEHHO PEAIM30BbIBAThH
CBOM KOHCTUTYLIMOHHBIE TIpaBa ¥ 00s13aHHOCTH;

- pa3BUTHE TMPaBOBOW M  MOJUTUYECKOM  KyJIbTypbl 0OOydarouuxcs,
paclpeHre KOHCTPYKTUBHOI'O Y4YacCTHs B IPUHATHU PELICHUH, 3aTparuBarolIuX
UX TpaBa M MHTEPECHl, B TOM YHUCJE B PA3IMYHBIX (hOpMax CaMOOPraHHU3alUH,
caMOyIpaBJieHUs, OOLIECTBEHHO-3HAYUMOM I€ITEIbHOCTH;

- popMHUpOBaHME MOTHMBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK
JUYHOCTH,  TO3BOJISIIOLIMX  MPOTHUBOCTOATH  DKCTPEMHU3MY,  KceHOpoOuH,
JUCKPUMHUHALIMM TI0 COLMAJbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIWOHAJIbHBIM
MpU3HAKaM, MEXITHUYECKON M MEKKOH(PECCHOHAIBHONW HETEPIUMOCTH, APYTUM
HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

Llyxoeno-npascmeennoe socnumanue:

- BOCIIMTAHWE YyBCTBA JOCTOMHCTBA, YECTH U YECTHOCTU, COBECTIMBOCTH,
YBOKEHUS K POAUTENSAM, YUUTEIAM, JIFOASAM CTApILIEro IOKOJICHMUS;

- popMHUpOBaHUE MPUHIUIOB KOJUIEKTUBU3MA U COJUAAPHOCTH, JyXa
MUJIOCEPIIUSl U COCTpaJlaHusl, MPUBBIYKA 3a00TUTHCS O JIOISX, HAXOIALIUXCA B
TPYIHOU )KU3HEHHOU CUTYallUH;

- popMUpOBaHUE CONUAAPHOCTH W YYBCTBA COLIMAJIBHOM OTBETCTBEHHOCTH
[0 OTHOLICHHKD K JIIOASM C OTPAaHUYECHHBIMH BO3MOYKHOCTSMH 30pPOBbS,
IPEOAOJIEHUE TIICUXOJOTMYECKMX OapbepoB MO OTHOUIEHHIO K JIOASM C
OTPaHUYECHHBIMH BO3MOKHOCTSMM;

- popMHpOBaHKHE SMOLMOHAILHO HACBHIILIEHHOTO U JYXOBHO BO3BBIIIEHHOTO
OTHOILLEHUS K MUPY, CHOCOOHOCTH U YMEHHUSI MepeiaBaTh IPYTUM CBOM 3CTETUYECKHI
OIIBIT.

Kynemypho-npoceemumensckoe 6ocnumanue:

- popmMupoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMupoBaHuE YBaXKEHHUS K KYyJIbTYPHBIM ILIEHHOCTSIM POJHOTO TOpOa,
Kpasi, CTPAHBI;



- IOBBIIICHUE TI03HABATEIILHOW AKTUBHOCTH O0YJAFOIITIXCS.

Hayuno-obpaszosamenvhoe socnumarue:

- hopmupoBanue y 00ydaromuxcs HAy9HOTO MHUPOBO33PCHIS;

- popmMupoBaHuEe YMEHUS TOTy4YaTh 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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OrneHouHble  MaTepHabl 1O JAWCIUIUIMHE, MPEAHA3HAYCHHBI IS
OLICHMBAHUS PE3YJIbTATOB OOyUYEHUS Ha COOTBETCTBHE MHAUKATOPAM JTOCTHKECHHUS
KOMIIETEHITU .

OueHuBaHue pe3yJbTaTOB OOYYEHUsS IO JUCHUIUIMHE OCYIIECTBISETCS B
pamkax Tekymiero koHTpois (TK) u mpomexkyTouHol aTTecTanuu, MpOBOIUMBIX
no OayubHO-peiiTuHroBoi cucteme (bPC).

1.TexHosnornueckasi Kapra
Cemectp 1

PeliTuHTOBEBIC TTOKA3aTEIN

Haumenosanue pasnena

KOHTPOJIA

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

Pazpnen 1. «CTpoeHue TK1 15-
BeIeCTBA 20
Tect 4
3amuTa 1a00paTopHO pabOTHI.
Ortuer o nabopaTopHoit paboTe 5
(OJIP)

OT4eT 0 CaMOCTOATENHHOM

[EY
a1
@
-
(S)]
|
q
N
o

pabore. PazHOypOBHEBBIE 3aaU1 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 M0 CaMOCTOATEIILHON

pabote. Pa3HOYpOBHEBBIE 3a7]a41 5
u 3aaanus (P33)

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

Tect 6
3amuTa 1a60paTopHOIl pabOTHI.
Otuer o nabopaTopHoii paboTe 3
(OJIP)

OT4eT IO CAMOCTOSITENILHOM 4




pabote Pa3HOypOBHEBBIE 3a1a4n
u 3aaanus (P33)

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

MUCBMEHHON (hopMe TI0 0-25

onneram

2. OneHOYHBbIE MAaTEePUAJIbI TEKYILEr0 KOHTPOJISA M POMEKYTOYHOM aTTecTalun
[IIkana OueHKH pe3yabTaTOB OOYUYEHHUS 110 AUCIUIUIMHE:

YpoBeHb chopMHPOBAHHOCTH
MHIMKATOpa KOMIETEHINH
. . Huxe N
Bricokuii Cpennuit Huzknit
3aruianu- CpeaHero
Kon Koxn POBAHHEIE o7 85 10 100| o 70 110 84 | 0T 55 110 69 | 0T 0 110 54
KOMIIe- | WHIUKaTopa PE3yNbTaThI
TEHIMU | KOMIIETEHIMH | OOYYEHHS 110 Hlxana ouennpanus
WCIATIIINH HEYI0B-
FMCTIMILIHHE YAOBIIET- YA
OTJINYHO XOpouIo JIETBOPU-
BOPUTEIBHO
TCIJIIBHO
3a4TCHO HE 3a4TCHO
3HATh!
31 - OGasoBble | YpoBeHb | YpoBeHb | MuHuman | YpoBeHb
[TOHATHSA B | 3HAHWUW B | 3HAHUN B | BHO 3HAHUU
OIIK-1 06IacTH XuMuu: | 00beMe, 00BeME, JOTTYCTHM | HUXKE
Crocob OCHOBHbIE COOTBETCT | COOTBETCT | BbIH MUHUMAI
el 3aKOHBI XMMuH, | BYIOIIEM | BYIOIIEM | YPOBCHb BHBIX
UCIIOJNb kmaccuduxam | POTPAMM | IIPOrpaMm 3HaHU, TpeGoBaH
30BaTh 10 u cBoiictea | € €, HMEET | UMCET Hi,
IOJIOKE S — MOJATOTOBK | MECTO MECTO HUMEIOT
HUS u, 0€3 | HECKOJIBKO | MHOTO MECTO
’ OIIK-1.3 JJIEMEHTOB,
3aKOHBI —— u onO0K HEerpyObIX | HErpyObIX | rpyObie
" HemoHCTpHp y omu6oK | omMOOK | OmHUOKH
yeT 3HaHHe COEMHEHU,
METO/IbI
OCHOBHBIX CTpOEHHE
€CTECTB
3aKOHOB BEIIIECTBA,
€HHBIX
XUMHH U pacTBOpHI "
HayK | onuvanme
MATEMa |y iMuaeckux e
- Tooneccns JTUCTIEPCHBIE
s p CHCTEMEI,
pereHn OKHUCJIUTEIBHO-
o 3371849 BOCCTAHOBUTEIIb
UHIKEHE HBIC PEAKIHH U
pHOI DIEKTPOXUMUYE
nesiTen CKH€ TMPOILIECCHI,
BHOCTH MEXaHU3MBI
KOppO3uu U
METOBI 3aIUTHI
METaJJIOB,




32 - oOmue

3aKOHOMEPHOCT

U XHMHYECKHUX

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 | PELICHUU

OCHOBHBIE U bl BCE | bI BCE | Bl CTaHapT

JJIEMEHTapHbIE | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX

METO/IbI 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 | OmHOKaMH | , MECTO

aTOMOB, BEHHBIMH | , BBINOJIHEH | IpyObIe

OOBSACHATH HEJI0YeTa | BBINOJIHEH | bl BCE | OMIMOKH

3aKOHOMEPHOCT | MH, bl BCE | 3aJlaHus,

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

MPOLIECCOB, bl BCE | MOJIHOM MOJIHOM

V3 - BBIONHATH | 337aHUs B | 00BbEME, o0Beme

TUTIOBBIE MIOJIHOM HO

pacyeTsl 1o o0beme HEKOTOPBI

OCHOBHBIM e c

TEMaM U HeJo4eTa

paznenam MU

XUMHH

BJIAJIETh:

BI - naBeixkamu | IIpogemon Tposemon Nwmeercs IIpu

HCIIOJIb30BaHUsl | CTPUPOBAH MUHUMAaJb | pEIIEHUN

uHGOpMalMU O | bl HaBBIKU CTPMPOBAH |y 1t CTaHIapT
bl 0a30BbIE

XUMHYECKHUX pu HABLIKIL Habop HBIX

Iporeccax B peleHnn HABBIKOB | 3ala4 He

npodeccronans | Hectaumap | TPY JUIS IIPOJEMOH




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

OreHKa «OTJIHYHO» BBICTABJISICTCS 3a BBIOJHCHHE PACHEMHbIX MUNOBLIX
3a0aHUll 8 cemecmpe, MeCmosblX 3a0aHull, 21y00Koe NOHUMAHUE XUMUYECKUX
CBOUCME gewecms npu cobecedo8anul, NOJHble U COOepHCamenbhble OmMeenmbvl Ha
80NpOCHL bunema (meopemuieckoe U NpaKmuyeckoe 3a0anue);

OreHKa «XOPOII0» BBICTABIISICTCS 32 BBITIOJHEHUE PACUEHHBIX MUNOBLIX
3a0au 8 cemecmpe; MeCMOBLIX 3A0AHUL, NOHUMAHUE XUMUYECKUX CBOUCME
seujecme npu cobecedosanuu, O0QOpmieHUs Omuemos no 1abOPAMoOpPHbIM
pabomam, omeemvl HA BONPOCHL Ouiema (meopemuyeckoe UlU NPAKMuYeckoe
3a0anue);

OreHKa «yI0BJIETBOPUTEIBLHO» BBICTABISICTCS 3a BBIMOJHECHUE THITOBBIX
PAcUemubIX 3a0a4 8 cemecmpe U mecmosvlx 3a0aHULL,

OreHKa «HEYA0BJIETBOPUTEIbHO» BBICTABIIACTCS 3a CIa00€ W HETOJHOE

BBITIOJIHCHWEC TUIIOBBIX pac4entHblx 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
CpeJcTBa CpeacTBa
KoncnektupoBanu| Kparkoe TekcToBOe npecTaBieHue nepepadboTaHHON [Tepeuens pasnenon
e yueOHoro nHpopManun
MaTepuaia
[Tepeuens 3a1anunii u
Or4er 1o Brimonnenune na6opan)pH0171 pa6£)TBI, o0paboTka BOIIPOCOB ISt
. pe3yNbTaTOB HCIBITAHWH, W3MEPEeHHH, SKCIEPUMEHTA. 3aITUTHI
nabopaTopHOM .
paGore (OJIP) O(I)OpMJ'ICHI/Ieu oT4YeTa, 3ammra pe3ynbTaToB 1abopaTopHOii
1abopaTopHOI pabOTHI IO OTYETY paboThI, IEpEeUCHb
TpeOOBaHUH K OTUETY
Paznnuarot 3aaun ¥ 3a1aHU:
a) penpoyKTUBHOTO YPOBHS, MMO3BOJISIOIINE OI[EHUBATh
Pa3HoypoBHEBBIE | U IMAarHOCTUPOBATH 3HAHUE (HAKTHMUECKOTO MaTepuaia Kowmrmiexr
3aa4u u 3a/1aHus | (0a30BbIC TMOHSATHS, ANTOPUTMBI, (AKThI) U YMEHUE Pa3HOYPOBHEBBIX
(P33) MPaBWIBHO MCIOJIb30BaTh CIEIHUATIbHBIE TEPMHUHBI W 3a7a4 1 3aJJaHuil
MOHATHSI, y3HaBaHUE OOBEKTOB H3YYCHHS B paMKax
OTIpeICNICHHOTO pa3/iesia AUCIUIIIINHBL




0) PEKOHCTPYKTHUBHOTO YPOBHSI, MO3BOJISIOIINE OIECHHU-
BaTh H JHATHOCTUPOBATH YMEHHUS CHHTE3HPOBATH,
aHAITM3UPOBATh, 000011aTh (bakTHYeCKU u
TEOpETHUYECKHii  Matepuan ¢  (HOPMYJIUPOBAHHEM
KOHKPETHBIX BBIBOJIOB, YCTaHOBJIEHUEM IPUYUHHO-
CIICICTBEHHEIX CBS3CHi;

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

CpeacTBO KOHTPOJIsI, OPraHM30BaHHOE KaK CIeIHaIbHAs
Oecena mpernoaaBaress ¢ 00y4JaronMMCsl Ha TEMBI, CBSI-

Bomnpocs o

CobecenoBanue o N

(C6¢) 3aHHBIE C U3y4aeMON JUCLUILTUHON, U PACCUMTAHHOE HA paznenam
BBISICHEHHE 00beMa 3HAaHUH 00YyJaromIerocs mo onpese- JTUCIUTUTUHBI
JICHHOMY pa3Jieny, TeMe, mpodiieMe U T.11.
Cucrema CTaHJAPTU3UPOBAHHBIX 3aJjaHuH,

KoMIuiexT TecToBbIx

Tect (Tecr) TIO3BOJISIFOIIIAS aBTOMAaTU3HPOBATh pOLEAYPY —

M3MEpEeHUs YPOBHs 3HAaHUM U yMEeHUH oOydarouierocs
4. Hepeqeﬂb KOHTPOJBbHBIX 3allaHI/II7[ HJIN HHBIC MaTepualbl,

He0o0XoquMble ISl OLleHKM 3HAHUH, YMEHUIl U HABBIKOB, XapaKTepPU3yIOLIHX
3Tanbl POPMUPOBAHUS KOMIIETEHI[UI B Mpo1lecce OCBOEHUS TMCIHIIHHbI
llpumep 3a0anus
s rekymero kourpoas TK1:

IIpoBepsiemast KomneTeHU S
OIIK-1- CrocoOeH HCIT0ab30BaTh MMOJIOKCHHSA, 3aKOHBI 1 METOJbI CCTCCTBCHHBIX HAYK H
MAaTCMAaTUKHU JJId pCUHICHUA 3a1a4 HH)KCHepHOfI JACATCIBbHOCTH.
OIIK-1.3 — JleMOHCTpUpYeT 3HAaHHE OCHOBHBIX 3aKOHOB XHMHUU U IOHMMaHHE
XUMHYCCKUX IMPOHECCOB

Tect
Bonpoc Bapuanmuvr omeema
1. Okcuod kpemmuus myeoniasox, MOAEKYNAPHAS
Hepacmeopum. Ezo amomHast
KPUCMALIUYecKas pewemxa. UOHHAS
MemanuyecKas
2. Opbumanu, nepeducieHHvle 8 2s, 2p, 4f, 3d
nopsioke yeenudenus ux 2s, 2p, 3d, 3p
oHepauu: 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 pacmeopumel 8 8ode

HUmerom nuskue memnepamypbsl niaei1eHusl

Hmerom 6b1COKYI0 91eKMPONPOBOOHOCHb BOOHBIX PACMBOPO8

5. Kpammnocmov  ceasu @

monexyne CO

2

1
3
4




6. Yacmuya, umeiowas oonvuie
NPOMOHO8, YeM INEKMPOHO8

Amom nampus

Homn xanus

Xnopuo-uon

Cynb@uo-uon

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

a) Lunx (Ne 30) Omsem 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) cooepacumcs npomoHa

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

ecau oopazyemcs NaHSOy4 paghbi u

Oxeusanenm u MOJEIPHAA MAcCca IKeusalenma cepHoﬁ KUcjaonmsl 6 peakyusix ¢ pacmeopom uiejiovu,
coomeenmcmeeHHOo.

11. DkBuBaNEHT ¥ MOJIIPHAsE Macca YKBUBAJICHTA CEPHON KHUCIIOTHI 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 cropanmu 5,00 T TpexBaJeHTHOTO MeTaiIa 00pa3oBanock 9,45 r ero okcuna. MomnsipHas
r/Monb. XMMHYECKU 3HaK MeTauia .

14. Kaxaa d¢opma 3anucu

ompaoaicaent SHepzemu4ecKoe

cocmosinue 3J1eKmpoHa ?

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  971eMeHm ¢ ANIOMUHUU

MAKCUMANbHLIM — PAOUYCOM Kanu

amoma: Kanvyuti

19. Xumuuecxue s1emenmoi yenepoo, KpemHutil, Kanuul

nepevucienvl 8  nopsoke 8000p00, OOP, AIOMUHULL

YObl8aHUS aAmoMHO20 Hampuii, X10p, pmop

paouyca 8 paoy: cepa, KpemHutl, MacHuul

152 25% 2p° 3s% 3p® 3d'? 4s? 4p°® 40552

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

HECNAPEHHbIX JJIEKMPOHOE.

21. Amom kaxoco s1emenma esponuii
uecmoeo nepuooa umeem 8 2A00NUHULL
OCHOBHOM COCMOAHUU camapuii
MAKCUMATbHOE Yucio bapuii

22. Cxoouyro Kouguesypayuro 6HewHe20 IHep2emuyecKo20 YPOBHs UMEIOm amoMbl MA2HUSA U




23. B psoy snemenmos Li — | yovieaem amomHwlll paouyc

Na — K — Rb: ocnabesarom mMemaiiudyecKue ceoucmed

YMeHbUuaenmcs 4ucjio npomoHo6 6 AmoMHOM ﬂdpe

yeeaudueaemcs HUCjui0 3J1eKmpOHHbIX Cl0e6

24

25. Yucno 6anenmuuvlx 31eKMPOHO8 6 OCHOBHOM COCHMOSHUU AMOMA d1eMeHmd, 00pasyruieco
svlcuiull okcuo cocmasa .03 pasHo

26.  Ilopsaokosviii  HOMep YyCy 91eKMpPOHO8 8 amome
XUMUYeCcKo20 IneMeHma 8 3HA4eHUIo 8viculell 8aleHMHOCIU dJIleMeHma No KUCI0pooy
nepuoou4ecKkou cucmeme YUCIy 21eKMPOHO8, HEOOCMAIOUUX 00 3A8ePUIEHUS] BHEUHE2O0
. Menoeneesa 97IeKMPOHHO20 CIOSL
coomeemcmayem YUCTTY INEeKMPOHHBIX CNI0E8 8 AMOoMe
27.  Haubonvwee  uucno ¢dmop
BAJIEHMHBIX 9NEeKMPOHO8 8000p00
umeem s1emMenm Hampuil
cepa
28. [ nasnoe k8anmogoe yucio onpeoessem 9N1eKMpona

29. Asmop s0epHol MOOenu CMpOeHUs Amomda

30. Ilepsyro modenv cmpoenus amoma npeodnroHCcu

31. 3Buauenus evicuieu u +2u-6

HU3Wiel cmeneHu OKUC/IeHUs +6 u -2
cepol COOMBEemMCcmMeEeHHO +6 u -3
DpaeHbl: +5u-2
32. Ilepsyto udero, umo gewecmea coOCMosm U3 amomos, blOBUHYI
33. OpbumanvHoe 21+1
KBAHMOBOE HUCTO MOdHCem 3
NPUHUMAMb 3HAYEHUe: 2
n

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

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

Fe™
36. CxoJiHyI0 | Kanvyus
KOH(QUTYypaluio  BHEUIHEro Xpoma
HHEPreTHYECKOTO YPOBHS KpeMHUs
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. Haumenvwiyro sHepeuio MacHUs.
UOHU3AYUU UMeem AMOM... ANIOMUHUSL

KpeMHus




Hampus

40. HaumeHnvuee cpoocmeo ¢dmop
NEKMPOHY UMeen Amom. KUCTIOPOO
cepa
asom
41 Jinsa anekmpoHo8, HaxXo0sWUXcs Ha p-opoumasx, sHaueHue opoumanbHo20 K8AHMOBO20 YUCILA
PAsHO ...
42. Dopmyna eewecmsa, H,S
MOJIEKYIbl KOMOPO2O UMerom NO,
JUHEUHOe CmpoeHue, umeem CO
8UO0 ... SO,.

43. Homep nepuooa &

JJIEKMPOHOE 8 anome

nepuoouUyecKot cucmeme

JJIEKMPOHOB 860 6HEULHEM CJl0€ AMOMO6

XUMUHYECKUX ODJ1eMEHmos ﬂ

He()ocmaiou;ux JJIEKMPOHO6 0o 3A6EPULEHUA DJIEKNPOHHO20 CJ105

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 MAKCUMATbHOE
(Hanuwume XUMu4eCcKul 3Hax dJ1emMenma)

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 I1eKmpoompuuameslbHocnlb

Ilepuoduuecroii  cucmemol
anemenmos J[.U. Menoeneesa

YMeHbuaemcs 3apso a0pa

C ysenuuenuem 3apaoa sa0pa

go3pacmaem amoMHblll paouyc

Y XUMUYECKUX DIIEMEHN 06!

eozpacmaent CmeneHb OKUCIEHUA

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

2. Yto Takoe XuMHU4
3. B ueMm cymHocTh

€CKHUI DKBUBAJICHT?
3aKOHa DKBUBAJICHTOB?

4. Ha3zoBuT€ HMEHA YYEHBIX, OMNMUIIUTE HKCHEPUMEHTHI, C TOMOIIbIO
KOTOPBIX YCTAHOBJIEHO CJIOKHOE CTPOEHUE aTroMa’?
5. Kakue npuHIUIIBI Jie)KaT B OCHOBE KBAHTOBOM TEOPUU CTPOCHUS aTomMa?

6. Uto Takoe »HEPreTUYECKUN YpPOBEHH?

Kakoe KBaHTOBOE 4YHCIIO

OTIPEJIENSIET SHEPTHIO AIIEKTpOoHA?




7. Uro Takoe OpOWTaIBHBIA MOMEHT KOJWYECTBO JBMKCHHS JJICKTpOHA?
Kakoe KBaHTOBOE 4YHCIIO OMpENEISET OPUEHTALMIO DJIEKTPOHHBIX OpOuTaneil B
MIPOCTPaHCTBE?

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

9. Kakoii sHepreTu4ecKuil Mo ypOBEHb 3aMOTHSAETCS SJIEKTPOHAMU paHbIIIE:
5S wnm 4d; 6s unu Sp u mouemy?

10. Kakoii ¢(usmueckuii CMBICT UMEET MOPSAIKOBBI HOMEp JJIEMEHTa U
Mo4YeMy XUMHUYECKHE CBOMCTBA AJIEMEHTA ONpPEESCTCS 3apsI0M €ro aroma’?

11. Tlo xkakOMy IpPHU3HAKY JIEMEHTHI B IEPUOJNYECKON CUCTEME DJIEMEHTOB
(TICH) moxppaznensrorcs Ha S, P, d,f- ameMeHTHI?

12. Kakue 37eMeHThI Ha3bIBAIOT MJICKTPOHHBIMHU aHAIOTaMH?

13. Kak 3amoiHst0TCsS JIEKTPOHHBIE YPOBHHU, MOAYPOBHU W OpPOUTAIH IO
Mepe YCI0KHEHHS aToMa?

14. Kakue cBoiicTBa aTOMOB SIBJIIIOTCSI IEPUOUYECKUMU?

15. 3apsne! saep 2IEeMEHTOB B MEPUOANYECKON YBEIMUMBAIOTCS, a CBOMCTBA
nepuoandecku. Kak 310 00bICHUTE?

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

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

18. KT0 1 xora OTKpbLI MEPUOTUIECCKII 3aK0H?

19. TlpuBenuTe MPUMEPHI CXOTHBIX 110 XUMUUECKHUM CBOMCTBAM JICMEHTOB.

20. Kakx um3MeHSIOTCS CBOMCTBa JJEMEHTOB NpU TEPEXojie OT JHUTUA K
¢ropy?

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

22. Kax ¢opmynupoBan .M. MenaeneeB OTKPBHITHIA UM NEPUOIUYECKUN
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 M UMEIOT OOJIBIITYI0 aTOMHYIO Maccy?

24. Yto sBisieTcs rpadUueCKUM BBIPAKEHUEM TMEPUOINIECKOTO 3aKOHa?

25. Uto Takoe nepuo nepuondecKor CUCTEMbl XUMHYECKUX 2JIEMEHTOB?

26. CKOIBKO TIEPUOIOB, PSIIOB U TPYMI B IEPUOAUIECKON cucTeme?

27. Kakue nepuojnl [ICO Ha3bIBalOTCS MaIbIMuU?

28. Kakue nepuossl [1CO siBisitorest 00ab1umMu?

29. Kak Ha3bIBalOTCS JJIEMEHTHI, KOTOpPhIE B TMEPUOIUYECKON CHUCTEME
CJIEYIOT MOCJIE JIaHTaHa? ' 1€ OHM pacnoyaratoTcsi B IEpUOANYECKON cucreme?

30. Kakoii nepuo SBIE€TCS HE3aBEPIICHHBIM?

31. Yro Takoe aktmHOUIBI? ['71e OHM pacmojararoTcs B MEPUOTUIECCKOM
Tabnuie?

32. Kak u3MeHSIFOTCSI CBOMCTBA PJIEMEHTOB B TIEPHOJaX CJIEBa HAIIPABO?

33. Urto Takoe rpyria nepuoandeckon CUCTEMBI?

34. U3 kakuX MOATPYIIT COCTOUT Ka)Kaasi TpyImia MepuoIndecKond CHCTEMbI?
[To xakoMy TIpH3HAKY JIEMEHTHI 0O BETUHSIOTCS B TPYMIIBI U TOATPYTIIIHI?



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

36. Kak u3MEHSIOTCS KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB H
THAPOKCUZIOB, KOTOpble OOpa3oBaHbl dBJEMEHTAMU  KaKOW-TMOO  TJIaBHOMU
MOATPYIIBI?

37. Uto Takoe 3Heprusi noHu3zauun? B Kakux eIuHUIIaX OHa BbIpakaeTcs?
Kak um3meHsieTcs BOCCTaHOBUTEIbHASI aKTUBHOCTh S- M P-3JIEMEHTOB B TPYIIIAX
MEPUOANYECKON CUCTEMBI C YBEIIMUEHUEM NOpsIAKOBOro HoMmepa? [louemy?

38. Metamnnueckue CBOMCTBA S-2JIEMEHTOB | TpYMIbI OT JUTHUS K LE3UIO
BO3pACTaIOT, a 3JEKTPONPOBOAHOCTh METAJIIOB B 3TOM K€ psiy ymeHbaercs. C
YEM 3TO MOKHO CBSI3aTh?

39. Uro Takoe  anekTpoorpurarenbHocTh?  Kak  m3MeHsercs
ANEKTPOOTPHULIATENIBHOCTh P-3JIEMEHTOB B MEPHOJIE, B TPYIIE MEPUOIAUYECKON
CHCTEMBI C YBeIHUeHHuEM TopsiaKkoBoro Homepa? [Touemy?

40. YTo Takoe CpoACTBO K IEKTPOHY? B Kakux equHHUIIAX OHO BhIpaxaercs?
Kak n3MeHsieTcss OKUCIUTENbHAS aKTUBHOCTh HEMETAJJIOB B MEPUOJAE U B TPYyIIIE
NEPUOJINYECKOM CHUCTEMBl C YBEIMYEHUEM IMOPSAKOBOro Homepa? Otser
MOTHUBUPYWUTE CTPOCHHEM aTOMa COOTBETCTBYIOIIETO 3JIEMEHTA.

41. Kakoit snemMeHT siBisieTcs 00Jiee aKTUBHBIM METAJUIOM: aJIIOMUHUUN WM
HaTpUii?

42. Kaxoii 3neMeHT siBisieTcsl 0ojiee aKTUBHBIM HEMETANIOM: YTJIEpOJ WU
KUCII0pOa?

43. Kakoil W3 2JI€eMEHTOB YETBEPTOTO MEPHOJAa — BAHAIWN WU MBIIIBSIK
obOsamaer Oojiee BBIPAXKEHHBIMH METAJUIMYECKUMHU cBoicTBamMu? Kakol u3 3THx
AJIIEMEHTOB 00pa3yeT ra3000pa3HOECOEIMHEHUE C BOIOPOIOM?

44. Y Kakoro u3 P-3J€MEHTOB MSATOM TPYIIIbI MEPUOAUYECKON CUCTEMBI —
dbochopa win cyppMbl — CUJIIBHEE BBIPAXKEHBI HEMeTaJIMYeckue cBoiicTBa? Kakoe
U3  BOJOPOJIHBIX  COEIUMHEHWH  JaHHBIX  JJIEMEHTOB  0Oojee  CHUJIbHBIN
BOCCTAHOBUTENH?

45. Kakasg W3 JIBYX NEPEUMCICHHBIX KHUCIOT SBISIETCS OOJiee CUIIHHOM:
yroibHasi win OopHasi?

46. Kakolt u3 nBYX THAPOKCHUIOB TPOSBISIET OOJee CUIbHBIE OCHOBHBIC
CBOMCTBA: TUAPOKCHU ATFOMUHUS UM THAPOKCHU Martusi?

47. Kaxonr okcum — TiO, mnmuCrO3z — ob6mamgaer Oosiee BBIPAKECHHBIMH
KUCJIOTHBIMU cBoMcTBaMu? [louemy?

48. Yto Takoe METaNIMYHOCTh 3JIeMEeHTOB? UTO SBISETCA KOJUYECTBEHHOM
XapaKTEPUCTUKON METAIITMYHOCTHU?

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

50. Yro Takoe xumuueckas cBsa3b? Ha Kakue THUIIBI MMOJPa3AesioT
XUMHUYECKYIO CBA3b?
51. KakoB Mmexanu3m o0Opa30BaHUsI KOBAJICHTHOW XUMUYECKOM CBSI3H?
52. Kakas KoBaJIeHTHass XUMHUECKasl CBSI3b SIBJSIETCS MOJISTHON M HE MOJIIPHON?
53. B uem ominume OOBIYHON KOBAJIEHTHOW CBS3H MO JOHOPHO-aKLENTOPHOMY
MEXaHU3My?



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

55. KakoB MexaHu3M o00Opa3oBaHHS BOJOPOJHON CBSI3H? Kak Bauser
BO3HUKHOBEHHE BOJIOPOJIHOM CBSI3U Ha (PU3MYECKHUE CBOMCTBA COSUHCHUM.

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

57. OnummTe MexaHu3M o0pa30BaHUs U CBOMCTBA HOHHOMW CBSI3H.

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

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

60. OnummuTe XUMUYECKYI0 CBsI3b B Mojekyine Op c¢ mno3uuuil Merona
MOJIEKYJISIPHBIX OpOHUTAasIEeH.

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

62. Ilouemy mozekyna azota AuamarHuTHa? OTBET MOSCHUTE C MO3UIMI MeTona
MOJIEKYJIIPHBIX OpOUTasei.

Tunossle 3agaum (P33):

1. CxonbKO TIPOTOHOB, HEUTPOHOB, IIEKTPOHOB B aromax 3neMeHToB ¢ 30
nopsiaAkoBeIMU HOMepamu 20, 51, 93? Hanuiure nojHbIe 3IEKTPOHHBIE (DOPMYIIBL.
VYKaxuTe BAJICHTHBIC 3JIEKTPOHBI, YHCIIO HECITAPEHHBIX AJIEKTPOHOB.

2. HazoBuTe 351€eMEHThI, UMEIOIIUE TI0 JIBAa AJIEKTPOHA HA MOIYPOBHAX 4P U
4d. Hanmuimmre TMOJIHBIE 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 amemeHTOB 19 u 29. SBAsioTcs M 3JIEMEHTHI  AJIEKTPOHHBIMHU
aHaJIoraMH, mouemy?

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

2 3
AIIEMEHTOB, JJIEKTPOHHBIE (HOPMYJIBI KOTOPBIX HMEIOT OKOHYaHWe ..NS Np .

Hanummure 35nekTpoHHyto GopMyIly 3JeMeHTa ..nsznp3 YETBEPTOIO MEPUO/IA.

6. HazoBuTe 31eMeHTHI, UMEIOIIME MO JIBa AJIEKTPOHA HA MOAYPOBHAX 4P U
4d. Hamumute mMOMHBIE SJICKTPOHHBIE (OPMYJIBI aTOMOB JTHUX 3JEMEHTOB U
ykaxkuTe ux nojoxenue B [ICO: nepuoa, rpynna, noarpymnmna.

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

8. Hamumure snekTpoHHBIE (HOPMYJIBI JBYX AJIEMEHTOB 5-TO MEpHOJA: C
OJIHUM HECHapeHHbIM BJEKTPOHOM U JBYMS HECHApEHHBIMU BJIEKTPOHAMHU.
HazoBuTte ux mopsiikoBble HOMEpA, YKKHUTE YHUCIO MPOTOHOB U HEUTPOHOB B UX
aTomax.



9. [Ipu oxucnenun meramia maccoit 8,43 r obpaszoBasncs okcua maccoi 9,63
r. BerunciauTe 3HaueHnss MOJIIPHBIX MacC SKBUBAJIECHTOB METAJLJIa M €r0 OKCHJA.

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

I1. Ins 251€eMEHTOB ¢ MOPSAKOBBIMM HOMepaMu 13 u 41 ykakuTe 4ucio
IPOTOHOB, HEWUTPOHOB U BJEKTPOHOB. Hamuimmre >JIEKTpOHHBIE (POPMYIIHI,

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

12. HanumuTe noJHbIe 3J1EKTPOHHBIE (POPMYIIBI aTOMOB 3JIEMEHTOB (PTOpa,
xeneza, Qgochopa M amOMUHUS U (DOPMYJBI, MOSCHSIOUIME HX BAJICHTHBIE
BO3MOKHOCTH. JlJIs BCEX JIM 3JIEMEHTOB HOMEp I'PYIIIBLI COBIIAJAET C MAKCUMAIIBHO
BO3MOYKHOH BajleHTHOCThIO? [IpuBeanTe cBou 0ObSICHEHUS.

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

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

14. CkoapkO IPOTOHOB, HEUTPOHOB, 3JEKTPOHOB B aTOMax 3JIEMEHTOB C
nopsaAkoBeIMU HoMepamu 20, 51, 93?7 Hanuirre nojHbIe 3IEKTPOHHBIE (DOPMYIIHI.
VYKaXuTe BaJICHTHBIE 3JIEKTPOHBI, YHCIIO HECTIAPEHHBIX 3JIEKTPOHOB.

15. Hanumure 351eKTpoHHBIE (POPMYJIIBI ATOMOB AJIEMEHTOB € MOPSAIKOBBIMU
HoMepamMu 11, 76 m 86. YKaXuTe MX IOJOKEHUE B IMEPUOAUYECKON CHCTEME:
nepuol, Tpynmna, noArpynmna.

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

17. Jlns 3I€eMEHTOB C TOPSIAKOBBIMH HOMEpaMu 7 M 25 YKaXHTE YHUCIO
IIPOTOHOB, HEUTPOHOB M 3JEKTPOHOB. Hamummre KX NOJHBIE 3JIEKTPOHHBIE
(bopMyIibl. YKaKUTE BaJCHTHBIE 3JIEKTPOHBI, YUCIIO HECTIAPEHHBIX 3JIEKTPOHOB. K
KaKOMY CEMEWCTBY 3JIEMEHTOB OHH OTHOCSTCS?

18. VYkaxute NOpAAKOBBIE HOMEpa JJIEMEHTOB 3JIEKTPOHHBIE (POPMYJIbI

KOTOPBIX MMEIOT OKOHYaHUE ...ns*. Harmummre MOJIHYIO AJIEKTPOHHYIO (hopMyITy
AJIEMEHTA IIECTOT0 NEPHOa.

19. Hanumute 31eKTpOHHBIE POPMYIIBI ATOMOB CEPBI U XPOMa. YKaXKUTE UX
BaJICHTHBIE AJIEKTPOHBI. SIBIISIOTCS JIM OHU AJEKTPOHHbIMU aHanoramu? K xakomy
CEMEUCTBY OTHOCSITCS] 3TH JJIEMEHTHI?

20. YkaxuTe MOPSIAKOBBIE HOMEpa DJIEMEHTOB, JJIEKTPOHHBIE (OPMYIIBI

KOTOPBIX HMMEIOT OKOHYAHHE...NS np3. Hamumure »snexktponHyto  Gopmyity
AJIEMEHTA YE€TBEPTOT0 NEPHO/A.

21. HazoBuTe 37€MEHThI, UMEIOIIKE M0 JBa JEKTPOHA HA MOIYPOBHAX 4P U
4d. Hamummrte TMOJIHBIC SJCKTPOHHBIC (OPMYJIBI ATOMOB OSTHX JJIEMEHTOB H
yKaxkuTe ux nojoxenue B [ICI: nepuon, rpynmna, moarpymnmna.



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

23. YKaxuTe MOPSJKOBBIA HOMEp 3JIEMEHTAa C OKOHYaHUEM SJIEKTPOHHOU
dbopmyroit 68 6p3. HazoBute /uist HEro 3JIE€MEHT, SIBISIOMUNCS 3JEKTPOHHBIM
aHanoroMm. OTBET MOSCHUTE.

24. HazoBHTE 3JEMEHTHI, UMEIOIIHNE 10 OJHOMY AJIEKTPOHY Ha TIOYPOBHSIX
5p u 3d. Hamummre mosHbIe 3JIeKTPOHHBIE (DOPMYJIBI aTOMOB 3THX JJICMECHTOB U
yKaxxuTe ux nojoxxenue B [1CI: nepuon, rpynna, noarpynma.

25. HazoBuTe s1eMEHT 4YeTBEpTOro MEpHUoAa, aTOM KOTOPOTO COICPKUT
HEOOJIBIIIOE YHCIIO HECMapeHHBIX O-37ekTpoHOB. HamummmTe ero moiHyro
ANEKTPOHHYIO (GOPMYITY U YKAKUTE BAJICHTHBIC SJICKTPOHBI.

26. CKOJBKO MPOTOHOB, HEUTPOHOB, AJIEKTPOHOB COJEPKUTCS B aTOMax
AJIEMEHTOB C MOPSAKOBBIMH Homepamu 3, 65, 86?7 Hamumure uxX NOJIHbIE
AJEKTPOHHBIE (OPMYJIbL. YKaKHUTE BaJCHTHBIC SJICKTPOHBI, YHCIIO HECHApPEHHBIX
3JIEKTPOHOB.

27. Hanummte 351eKTpoHHBIE (GOPMYIBl 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. Vkaxure HX MOJIOKEHUE B TMEPUOJAUYECKON CHCTEME:
MIEPHO/I, TPyTIa, MOArPYyIa.

29. Hanmmmre 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 #X TMOJHBIE AIEKTPOHHBIE
dbopmysbl. YKaXUTE BAJICHTHBIE AJIEKTPOHBI, YACIO HECTIAPEHHBIX JEKTPOHOB. K
Kakomy THmy S, p, d, f oTHOCSITCS 3TH BIeMeHTBI?

31. Ompenenvte MOJISIPHYIO MacCy YKBUBAJICHTA MAarHUA.

32.0npenenure MOJISIPHYIO MacCcy SKBUBajeHTa a30Ta B coequHeHusx: NoO,

NO, NOo.

33.0npenenure MOJSPHYIO MacCy SKBHBAJEHTAa MapraHila B JIHOKCHJIE
Maprasria.

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

35 Omnpenenure MOJISIPHYIO MacCy SKBUBAJIEHTa cepbl B coeauHeHusx: SOy,

SOs.

36 PaccuunTaiiTe MOIPHYIO MacCy SKBHUBAJIEHTA 3JIEMEHTOB XJIOpA U CEPHI B
UX BOJIOPOJIHBIX COEIUHEHHSIX.

37. PaccumraiiTe MOJSIpHBIE MAaccChl SKBHUBAJCHTOB JIIEMEHTA »elle3a B
OKCHJIaX JIByXBaJICHTHOTO U TPEXBaJCHTHOT'O JKeJe3a.

38.PaccunTaiiTe MOJIIPHYIO MacCy 3KBUBAJIEHTA CEPHOU KUCIIOTHI.



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

40. PaccumTaiiTe MOJISIpHYIO Maccy SKBUBaJIEHTa MeTalljla, €CJIM U3BECTHO,
qT1o 1 I 3TOr0 MeTasuia BeITecHsET U3 KuciaoTel 0,921 1 Bogopona (H.Y.).

41. Merann oOpa3yeT ABa xjopujaa ¢ coaepxanuem xyuopa 37,45 u 54,51 %.
Boruncnure MoJsipHbIE MAacChl 9KBUBAJICHTOB METAJIOB B KKJI0M COCTMHEHUH.

42. Ha neuttpanuzanuio 0,471 T opTo-hochopHOil KUCIOTH U3PACX0I0BAHO
0,267 T ruapokcuaa Kaiblus. BplUuMCINTE MOJSPHYIO MacCy SKBUBAJIEHTA
KHCIIOTHI.

43. Ompenenute MOJSPHYIO MacCy SKBUBAJCHTa CEPHOWU KHUCIIOTHI, €CIIH
u3BecTHo, uto 98.08 r ee pearupyer c¢ 24.32 r MarHusA, MoJIsIpHas Macca
HKBHUBAJIEHTa KOTOPOro pasHa 12,16 r/moib.

44. Ha wuelitpanuzauuio 1,245 r ruapokcuaa Kajids H3pacxoaoBaHo 1 r
KHUCIIOTHI. BhIuucinTe MOISIpHYIO MacCy SKBUBAJICHTA KUCIOTHI.

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

46. [ns peaxkuuu 0,44 T metaiia ¢ 6pomoM notpedosanoch 3,91 r Gpoma,
MOJISIpHAas Macca OHKBHBaJeHTa KOTOpOoro paBHa 79,9 r/monb. Onpenenute
MOJISIPHYIO MacCy KBUBAJICHTA METaJlja.

47. B okcuge cBuHna coxaepxurcs 7,17 % xucnopoma, Ompenenute
MOJISIPHYIO MacCy SKBHBAJICHTA CBUHIIA.

48. TIpu B3ammoneticteum 0,385 T MeTaya ¢ xjopoM obpazoBasioch 1,12 T
xJiopuaa. BeraucauTe MONSPHYIO MacCcy SKBHUBAJICHTA METajlia, €CIM M3BECTHO,
YTO MOJISIPHAsI Macca 3KBUBaJIEHTa XJyiopa 35,5 1/MoJIb.

49. B pesynbrare peakiuu 2,19 r Mmetamia ¢ BogopoaoM odpa3oBaioch 2,51
T ruApuaa 9Toro Metamia. Onpeaenure MOJISPHYIO MAacCy SKBHBAJICHTa MeTallja.

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

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

1) HazBanue u HOoMep nabopaTopHOit paboThl. J[aTa BBITTOJHEHHUS.

2) lens paboTHI.

3) OGopynoBaHUE U PEAKTUBHI.

4) TeopeTruecKkue NOJIOKEHHUS.

5) Xona paboThl.

6) OOcyxaeHre pe3yabTaToB SKCIIEPUMEHTA.

7) BoIBOABI.

Ha 3ammry maGopaTopHOW paOOTHI BBIHOCHTCS JBa BOIMPOCA: BOMPOC IO
TEOPETUYECKUM TOJOXKEHUSM pPabOThl W BOMNPOC MO XOJy BBINOJIHEHHUS
HKCIIEPUMEHTA.

3ananus k JJadopaTtopHbIM padoraMm 1o pasaeny «CTpoeHHE BEIIECTBAY:
JlaGopartopHas padoTa 1




1) O03HAKOMHUTHCSI C TIpPaBWJIAMH IO TEXHUKE OE30MAaCHOCTH M PACIUCATHCA B
KypHasie 1o TexHuke Oe3omacHoctd (TB) mnpu pabGore B XUMHYECKOH
1ab0paToOpuu;

2) pacCMOTPETh Pa3IMYHbIC BUIBI XUMUIECKON TTOCYABl U U3yUUTh €€ PUMEHEHHUE
B J1a0OpaTOPHOM MPAKTUKYME;

3) BBIMONHUTH HEKOTOPHIC OIEpaIuy JabOpPaTOPHONH XUMHUYECKOW MPAKTHKH,
CBSI3aHHBIC C M3MEPEHHUEM 00BEMOB JKUIKOCTECH C MOMOIIBI0O MEPHON XMMHYECKOH
MTOCY/IBI.

JlabopaTopHas pabora 2.

1) BBITIOJIHUTH SKCHEPUMEHT IO OMPEICICHUI0 MOJSIPHOW MAacChl IKBHBAJICHTA
MeTaa;

2) MO MaHHBIM ONBITa OMPEACIUTh MOJSIPHYI0 MacCy JKBHBAJICHTa MeETalIa.
CpaBHHB DKCIIEPUMEHTAIBLHOE 3HAUYECHUE C TCOPETUUYCCKUM 3HAYCHUEM MOJISPHON
Macchl SKkBHBaJieHTa Metauia (Mg, Al, Zn), onpeaenuTs, Kakoil MeTaJl1 ObLI B3ST
JUTSL pEaKIINH.

s Trekymero kourpoJs TK2:

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

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

Bormpocs! k kommiekcHoMy 3ananuto TK2 (Coc)

1. Kakyro mpakTHYeCKHM BaXHYI0 HHPOPMAIMIO O  XUMHUYECKUX
MpEBpallCHUsIX JaeT XuUMUYeckas TepMoauHamuka? Yrto wu3ydaer
XUMHUYECKask TEPMOJIMHAMHUKA?

2. Kak  xmaccupumupyror  TepMOIMHAMUYECKHUE CUCTEMBI 1o

XapakTepyoOMeHa ¢ OKpYKarolien cpeoi u mo coctapy?

Kaxkue ¢pyHkumy Ha3pIBaloT QYHKIHUSMU COCTOSIHUA?

MOo>kHO 11 OnpeeuTh a0COMIOTHOE 3HAYEHNE BHYTPEHHEN SHEPTUu?

Yro Takoe TtemnoBo 3Pdekr xumuueckou peakuuu? Ilpuseaute

MIPUMEPBI FHAO- U IK30TEPMUUECKUX PEAKIUM.

UTto HA3BIBAIOT TETIOBBEIMA(D()EKTOMXUMHUUECKON peaKinu?

KaxoB ¢u3ndeckuii CMBICI SHTAIBIUU 00pa30BaHUsI BEIIECTBA?

Kaxkue BBIBOABI MOKHO CIENATh 10 3HAKY SHTAIBIINNA PEAKLIUN?

Yro wm3ywaer  Tepmoxumua?  Kakwe — ypaBHEHHsS — Ha3bIBaOT

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 TepMOJMHAMHYECKAas BEPOATHOCTh M KaK OHa CBSI3HA C
SHTpONHUEN?

11.C yem cBsizZaHa BO3MOXHOCTH OTpEICICHUS aOCONIOTHBIX 3HAYCHUI
SHTpONUU?

ok w

~NOo 0o



12.TTo kakuM JaHHBIM MOKHO PaCCUMTaTh U3MEHEHUE SHTPOIHHU B MPOIIECCe
XUMUYECKOUN peakiuu?

13.l1s kakux cucteMm (U30JMPOBAHHBIX WJIM HEU3OJIUPOBAHHBIX) SHTPOMUS
(S) sBysIeTCS KpUTEPHEM BO3MOYKHOCTH CaMOTIPOM3BOJIBLHOTO IPOTCKAHUS
XUMHUYECKOTO TIPEeBpaIlleHUs?

14 Kak OLIEHUTHh 3HAK JHTPONUU PEAKIUHU, TMPOTEKAIOIMEH C Yy4acTHEM
ra3000pa3HbIX BEIIECTB, HE MPUOETas K CIPABOYHBIM TaHHBIM?

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

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

17.Kakue BBIBOJBI MOKHO CJI€JIaTh O HAIIPABJICHUU PEAKIMH 1O BETUYUHE U
3HaKy G peakuun?

18.YTo HaA3BIBAIOT CpeHEH M HICTHHHOW CKOPOCTHIO PEAKITAN?

19. Kak omnpepensieTcsi CKOpoCTh TOMOT€HHBIX M T€TePOTeHHBIXPEAKIIHi?

20.Kakue (hakTOphIBIUSIOT HA CKOPOCTh PEAKIINU?

21.ChopmynupyiTe 3aKOH JEHCTBUS MaccC.

22.Yt0 Ha3bIBAIOT KOHCTAHTOM ckopocTu? KakoB (PU3MUYECKUICMBICT 3TOM
BEJIMYMHBI? 3aBUCHUT JIM KOHCTAaHTA CKOPOCTH OT TEMIIEpPATyphl,
IPUPOJIBIPEATUPYIOIINX BEUIECTB U UX KOHLICHTpAIUi?

23. Yto Takoe MOJIEKYJISIPHOCTD U MOPSIJIOK peakiuu?

24 Kakye 3aKOHBI OMNHMCHIBAIOT 3aBHCUMOCTh CKOPOCTH  PEaKIUUOT
TeMnepaTrypbl? Yro II0Ka3bIBaCT TEMIIEPATYPHBIN
KO3 ULIMEHTCKOPOCTH PEaKIIUU?

25.YTo0 Takoe YHEeprusi aKTHUBAINH, aKTUBUPOBAHHBINA KOMILIEKC?

26. Ecnu st ABYX peakiuii: a) OJWHAKOBBI KOHIEHTPAIMU pPearupyrommx
BEILIECTB M TEMIEpaTrypa, TO YEM ONpEleseTcs pa3jiMyhue B UX
CKOPOCTSX; 0) OJJMHAKOBBI KOHCTAHTBI CKOPOCTH, TO MIPUKAKUX YCITOBUSIX
OyIyT OAMHAKOBBIMHU UX CKOPOCTH?

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

28.Kak u3meHsieTcst sHeprusi aKTUBAIIMU B IPUCYTCTBUM KaTanu3aTopa’?

29.Yt0 Ha3bIBAIOT OOPATUMBIMUA U HEOOPATUMBIMU PEAKITUSIMU?

30.Uto Ha3zpBalOT XUMHYECKMM paBHOBecueM? Ilouemy oHO sBIsieTcs
TUHAMHUYECKUM?

31.Kakue KOHIEHTPAIUU pearupyronmx BEILIECTB Ha3BIBAIOT
PAaBHOBECHBIMU?

32.Ut0 Ha3bIBalOT KOHCTAHTOM XMMHUYECKOTO paBHOBecHA? 3aBUCHUT JH
KOHCTAaHTa pABHOBECHUSI OT TEMIIEpaTyphbl, MHPUPOAbl PEArHPYIOLIUX
BEILIECTB U UX KOHIEHTpaIUii?

33.Ilouemy B BBIpaKEHHE [JIi CKOPOCTH XHWMHUYECKOW peakuuu WIu
KOHCTaHThl ~ PaBHOBECUSI HE  BXOASAT  KOHIIEHTpalMU  BELIECTB,
HaxOJIAIIMXCS B TBepoH (haze?

34. Kakumu  mapamMeTpaMu — XapakKTEepU3yeTCs  KaXKIOe  XMMHYECKOEe
paBHOBecue? K ueMy nNpHBOIUT U3MEHEHUE OJTHOTO U3 ITapaMeTPOB?

35.B uem cymnocts npunnumna Jle llarense?



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

37.B uyeMm 3akimoudaercs crenuduka aacopOIMOHHOIO PAaBHOBECHS 10
CPaBHEHUIO C JPYTMMU BUJAMU T€TEPOT€HHOIO paBHOBECHA?

38.Kakue Brl 3HaeTe npuMepsl MpUMEHEHUs a1copOun?

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

40.Ecnu st 1BYX peakiii: a) OJUHAKOBBI KOHIICHTPAIUU pPEarupyromnx
BEIIECTB M TEMIEpAaTypa, TO YEM ONpElNeseTcs pas3iMuyue B HX
CKOPOCTSIX; 0) OJJMHAKOBBI KOHCTAHTBI CKOPOCTH, TO MPU KAKUX yCIOBUSIX
OyAyT OIMHAKOBBIMH UX CKOPOCTH?

41.B yem pa3HULa MEXTY PACTBOPAMHU IJIEKTPOJIUTOB U HE DJIEKTPOIUTOBR?

42.Yt0 Takoe OCMOTUYECKOE JJaBiIeHHuE?

43.Kakumu 3aKOHaAMU BBIpaXKaroTcsi 0OIIHe CBOMCTBA PaCTBOPOB?

44 Kaxue BeliecTBa MOIBEPratoTcs dJIEKTPOIUTUYECKON Tucconranuu?

45.Kakre BEIWYUHBI  SBISIOTCS  KOJUYECTBEHHOM  XapaKTEPHUCTHKOM
porecca 3IEKTPOIUTUIECKON TUCCOLUALNN?

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

47.IToueMmy KOHCTaHTa DJIEKTPOJUTHUECKOW JAUCCOIMAIIMUA  SIBISIETCS
yAO0OHOM XapaKTEPUCTUKON SJIEKTPOJUTA MO CPABHEHHUIO CO CTETIEHBIO
JTACCOLIAAITNN ?

48.Kak  crTemeHb  JJIGKTPOIMTHYECCKOW  JWCCOIMAIIMM  CBsI3aHAa  C
KOHLIEHTpalnuen cinadoro 31eKTpoauTa?

49.Touemy Tpu  ONMHCAHWU  CBOWCTB  DJEKTPOJMTOB  BBOJUTCS
U30TOHUYECKUI K03 dUneHT?

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

51..Yto Takoe ruapoaus?

52. Conu Kakoro THMa W MOYeMy TUIPOIU3YIOTCANo katruoHny? KakoBa mpu
ATOM PEAKIIUS CPEIbI?

53. Conu Kakoro TWIa ¥ MOYEMY T'HAPOJU3YIOTCS 1o aHuoHy? KakoBa mpu
3TOM PEAKLHS CPEIbI?

54.Coinu Kakoro TUIa U Mo4YeMy TUIpOJIU3YIOTCS M0 KaTUOHY, U M0 aHUOHY?
KakoBa npu 3TOM peakius cpenbi?

55. Becerna nu HeWTpanbHOCTh PAacTBOpPA COJIM YKA3bIBAET HAa OTCYTCTBUE
ruapoausa?

56.Kakue Turbl AUCIEPCHBIX CUCTEM BbI 3HAETE?

57.Yto takoe koarymsinusi? Kakue criocoObl koaryasiuu Bl 3HaeTe?

Tunoselie 3ampaun (P33):
1. Ucxoms w3 temnotel oOpaszoBanus H2O(k) m TemmoBoro sddexra

PCaKlvu MPHU CTaHAAPTHBIX YCIOBHUAX



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

BBITHCTHTE AH og0mepexucH Bogopona H202.

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

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

4. Bo3MOXHO WJIM  CaMONPOMU3BOJIBHOE  MPOTEKAHHE  PEAKIHUU
MgCO3(x)=MgO(kx)+COy(T) B cTaHAAPTHBIX YCIOBUSAIX?

5.IIpu cropanum razoobpazHoro stana C2Hg obpasyrorcs CO2(r) wm
H20O(x). Hanuiure TepMOXUMHUYECKOE YPABHEHUE ATOW PEAKIIMHU U BHIYUCIUTE €€

Ter10BOM 3 PeKT.
6. Coxokensl ¢ obOpaszoBanueM H2O(T) paBHble 00BEMBI BOJOpONIA U

aliICTHUJICHA C2H2, B3ATBIC IIpU OJHHAKOBBLIX YCJIIOBHAX. B kakom clIydac

BBIJICTUTCA O0oJibIle TeroThl? Bo ckosibko pa3?

7. Bpruucnure TerioBoi 3h(eKT peakiuu BOCCTAHOBICHUS OKCHAA ITUHKA
yraeMm ¢ oopazoBanuem CO, ecnu Terota oopazoBanus ZnO(K) Ipu CTaHAAPTHBIX
ycioBusix paBHa —348 kJ[x/Molb.
metuiioBoro cnupra CH30H(x).

8. Boccranosnenune FepO3 Bogopo/1oM MpoTEKaeT MO ypaBHEHUIO
FeoO3(x) + 3H2(r) = Fe(x) + 3H2O(r) ;  AH= 96,61 x]JIx.
Bo3moxkHa 11 3Ta peakius Mpu CTaHAAPTHBIX YCIOBUSAX, €CIH W3MEHEHHE
saTpornuu AS = 0,1387 x/[x/(monb-K)?

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

U YCTAHOBUTE, B KAKOM HAIMPABJICHUU OHA MOXKET MPOTEKaTh CaMOIPOU3BOJLHO
MIPU CTAHJAPTHBIX YCIOBHUSX.

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

Fe(k) + Al2O3(k) = Al(k) + Fe2O3(k);
Al(x) + Fe2O3(k) = Fe(k) + AloO3(k).
OTBET MOATBEPAUTE PACUETOM.

11. YcranoBute BO3MOXKHOCTH (MJIM HEBO3MO>KHOCTB) CaMOIIPOU3BOJILHOIO

MPOTEKAHUS PEAKITUU
CuO(k) + Ho(r) = Cu(x) + H2O(x)
MIPU CTaHJAPTHBIX YCI0BUAX. OTBET MOATBEPAUTE PACUETOM.

12.  BpluucauTe  KOHCTAHTY  paBHOBecHs  OoOpaTUMOM  peakuuu
2S0,+0,=2S0;, ecnu paBHOBecHass koHueHTpauus [SOs]= 0,004 woub/i,
UCXOAHbIe KOHIeHTparuK BemecTB [SO,]= 1 monw/i, [O,]=0,8 Moib/1.

13. Peakmus mporekaer mno ypaBHeHHIOCO+H,0=CO,+H,. B kakom
HaIpaBJICHUU CMECTUTCS TMOJOKEHUE PABHOBECHUS NPU BBEJICHUM B CHUCTEMY
JIONIOJIHUTENIBHBIX KOJIMYECTB BOJAOpOAa?



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

15. Bo ckoibkO pa3 BO3pacTeT CKOPOCTh PEaKUWUd TMpPU TMOBBILICHUU
Temmnepatypsl ¢ 10 g0 30°C (y=3)?

16. Hanumure BhIpa)keHHE CKOPOCTH XUMUYECKOM peaKIuu, MpOTeKaroen
B TOMOTEHHOU cucteme no cxeme A + 2B =C, u onpeaenute, BO CKOJIbLKO pa3
YBEIIMYUTCS CKOPOCTh PEAKIIMH, €CIU: a) KOHIIEHTpalus A yBeIUYUTCS B 2 pasa;
0) koHueHTpauus B yBenmmuutcs B 3 pasa.

17. B peakuuu C + O, = CO, KOHIIEHTpaIusi KUCI0opoa yBeJaruueHa B 4 pasa.
Bo cko0sIbKO pa3 BO3pAaCTET CKOPOCTh PEAKLIMN?

18. Omnpenenure paBHOBECHBIE KOHLEHTPALMA B I€TEPO T'€HHOW CHCTEME
AB(r) A(r) + B(k), B KOTOpoil mpu HEKOTOPOH TeMIeparype yCTaHOBUIOCH
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 HEKOoTopoil Temmeparypsl B cucteme H20(r) + CO(r) H2(r)+
CO2(r) ycranoBmIOCh paBHOBecHe, kKoiaudectBo CO2 mpu 3TOM cocTaBmiio 88 T.
PaccunraiiTe 3HaueHne KOHCTaHTHI paBHOBecusi Kc mpornecca.

20. Kak W3MEHUTCS KOJMYECTBO KHUCIOPOJAA, MOJIYy4aeMOIro B PE3yJibTaTe
reTeporeHHor xumuueckon peakuuu: 2S(x) + 2H20(r) O2(r)+ 2H2S(r), ecnu
KOHLIEHTpAaLU JAPYTUX Tra3000pa3HbIX peareHToB yMeHbuTh B 10 pa3?

B kakyro cTopoHy OyAeT CMEIIaThCsl paBHOBECUE MIPH MOBBIIIICHUN 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. byxaer nu cmematbes paBHoBecue B cucteme 2S0,+0,=2S03 npu noHMKEHUN
JTABJICHUS U €CJIM Oy/IeT TO B KaKOM HarpaBlieHUN?

24. Bynet nu cmemathes pasHoBecue B cucteme Cl,+CO=COCI, npu noBbIieHum
JABJICHUS U, €CJIM Oy/IeT TO B KAKOM HaIpaBJICHUN?

25. byner nu cmemarbcs paBHoBecue B cucteMe N,o+3H,=2NH;3; npu nonmxkenun
JIABJICHUS U, €CJIM OyJIeT, TO B KAKOM HaIlpaBJICHUU?

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

27. Peakums mnporekaer 1o YypaBHeHHIOCO+H,0=CO,+H,. B kakom
HaIpaBJICHUH CMECTUTCS TOJIO)KEHUE DPABHOBECHS TPU BBEICHUH B CHUCTEMY
JIOTIOJIHUTENBHBIX KOJIMYECTB BOAOpOAA?

28. B kakoM HampaBlieHUH OYyJeT CMEIIaTbCs TOJIOKEHHE PAaBHOBECHUS
oboparumoit xumudeckoit peakuun 2N,+0,=2N,0 npu BBeIeHUU B PEAKIIUOHHYIO
CMECH JIOMOTHUTEIBHOE KOJIUYECTBO a30Ta?

29. TloueMy mpu M3MEHEHUU AABJIECHUS CMEIIACTCS PABHOBECHE PEaKIUU
N,+3H,=2NH; u He cmemaercs paBHoBecue peakimu 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 HaTpHUsl HYKHO B3STh JJIsl IPUTOTOBJICHUS

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

33. [TnotHocts 10%-HOTO pacTBOpa TUApPOKCHIA HaTpus 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
coaepxart 16,8 r enkoro kanus?

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

36. Beruuciure pH 0,01 M pactBopa NH4OH.

37. Berunucnure crenens auccormanuu 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
THpONIM3a U yKaxuTe peakuuio pactsopos coneii: CH3COONa, ZnCly  NH4CI,
KoCO3, Alp(SOy)3, KCI, CuClp, NapSiO3 FeCl3, NapSO4, NH4NOg3,
NapSO3, KCN, FeCl2, NapS, ZnSO4, K2SiO3, NiCly,

340. Kakyro MOJSpHYIO KOHIEHTPAILMI0O UMEET PACTBOP COJSIHOW KHUCIOTHI , €CIIH
pH pactBopa pasen 1,6?

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

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

43. HamummTe ypaBHEHUs PEAKIUMHA TUAPOJIM3a B MOJEKYJISIPHOM H HOHHO-
MOJIEKYJIIPHOM BHUJIE JIJIsl XJIOPHJIa aJFOMUHMS U alleTaTa HaTpHsl.

44. CocrtaBpT€ YypaBHEHHS THUIAPOJM3a COJIEM B MOJIEKYJSIPHOM M HMOHHO-
MOJIEKYJIIPHOM BUJE: CyIb(dUTa Kanus, cyibpuaa amroMUHUS.

45. Kakyro peakuur JOJDKHBI MMETh PAcTBOPBI COJIEM: LMOHATa aMMOHHS,
cyiabdpata nuHKa. OTBET MOATBEPAWTE COOTBETCTBYIOIIMMH MOJICKYJISIPHBIMU |
MOHHO-MOJICKYJIIPHBIMU YPaBHEHUSMHU.

46. CocTaBbTE€ HOHHO-MOJIEKYJIIDHBIE W MOJIEKYJSIPHBIE YPABHEHHS PEAKLIHUH
THJIPOJIN3a U YKaKUTE PEAKIMI0 PACTBOPOB COJICH: XJIOpHUJIa aMMOHMSI, CUJIMKATa
HATpHSL.

47. CoctaBbT€ HOHHO-MOJICKYJIIPHBIE W MOJEKYJSpHbIE YpPaBHEHUS peaKIUu
THJIPOJIN3a U YKAXXHUTE PEaKLHI0 PacTBOPOB COJIEH HUTpaTa aMMOHMS,XJIOpHIA
menu (11).

48 Hanumure ypaBHEHHs peakuuil TUAPOJIM3a B MOJEKYJISIPHOM W HOHHO-
MOJIEKYJIIPHOM BHUJIE IJIs1 CyJib(paTa alFOMUHUS U KapOOHATa KaJusl.

49. CoctaBpTe ypaBHEHHUS TUIPOJU3a COJEH B MOJIEKYJISIPHOM M HOHHO-
MOJIEKYJIIPHOM BHUJIE: CHIIMKATA Kajus, Cyab(dara amoMUHUS.



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

51. CocraBbT€ HOHHO-MOJEKYJSPHBIE M MOJIEKYJISIPDHBIE YPAaBHEHUS pEakUuu
TUAPONHM3a M YKKUTE PEakIMio pacTBOpoB coueil: xiopuma xkenesa (1),
CyJb(UTa HATPHUS.

OJIP. 3aganusa Kk 1a00OpaTopHbIM padoTaM MO pasfeny «3aKOHOMEPHOCTH
MPOTEKAHUS PEAKIUI:

JlaGoparopHas paboTa 3.

1) mpuroroButs 100 mit 5 % (2 %, 3 %, 1 %) pactBopa u3 20 % pactBOpa
xjopyaa Hatpus (cynbdara HaTpus).

2) paccuuTaTh MOJISIPHYIO KOHIIGHTpAIMIO, MOJISIPHYIO KOHIIEHTPAlHIO
HKBUBAJIEHTA, MOJISUIBHYIO KOHLIEHTPAIUIO, TUTP PUTOTOBJIEHHOTO pacTBOpPA
JlabopaTopHas pabora 4.

1) BBINOJIHUTD XUMUUECKHUH SKCIIEPUMEHT 0 U3YUEHHUIO 3aBUCUMOCTH
CKOPOCTH pEaKIMu OT KOHIIEHTPAI[MN pearupyolrx BEIIECTB U TEMIIEpATyphl Ha
IpUMepe B3aUMOIECHUCTBUS TUOCYIb(aTa HaTPUsI C CEPHOM KUCIOTOM;

2) MmO JaHHBIM OIBITa PACCUUTATh OTHOCHUTEIBHYIO CKOPOCTh PEaKUUU U
MOCTPOUTh KPHUBYIO 3aBHCHUMOCTH CKOPOCTH pEakIuud OT KOHIECHTpAIuU
THOCYNb(aTa HATPHs U OT TEMIIEPATYPHI;

3) BBHIMOJHHUTH OMBIT MO W3YYEHHUIO BIMSHUSA KaTalu3aTopa Ha CKOPOCTh
XAMHUYECKOU peakinu.

JlabopatopHas  pabota 5. PactBopel  3nektposuToB.  M3mepenue
BOJOPOJIHOTO MOKA3aTelNs CPEbl INEKTPOXUMUYECKUM METOOM.

1) u3yuuth ycTpoWicTBO W mpuHIUI padotel pH Merpa. BrInmonHHUTH
DKCIIEPUMEHT IO 3JEKTPOXUMUYECKOMY OIPEAEIIEHUIO BOJOPOAHOTO IMOKA3ATEIS
Cpelbl B IPUTOTOBJIEHHBIX PACTBOPaX AJIEKTPOJIMTOB PAa3HOI KOHIIEHTPAIUH;

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

Jus trekymero kourpoJs TK 3:

OIIK-1 — Cnioco0eH KCIoIb30BaTh MOJIOKEHUSI, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAyK U
MaTEMaTHUKH JJIS pELIEHUS 3a/1a4 MH)KEHEPHOU JESATEIbHOCTH

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

Tecr

Bonpoc Bapuanmer omeema

1. Ilepsvim na xamooe 6Oydem Cu
B0CCMAHABIUBAMBCSL U3 CMeCU Zn
soouvix pacmeopose CU(NO3)2 u Oba memanna 0OHOBPEMEHHO
Zn(NO3)2 00UHAKOBOU Cu, H2, Zn oonospemenno
KOHYEeHmpayuu:
2. Bewecmeo, npu siekmponusze NaCl
800H020 pacmeopa U pacniasa CuCl,




Komopoco HA aﬂekmpoaax

CuSO4

obpazytomcs 00UHAKO8ble NaOH

NPOOYKMbL:

3. Pacmeop conu, npu CuSO4

9NEeKMpPOoaU3e Komopoti ZnSO4

006paszyomces yemuvlpe euecmed Na2S
CaCl2

4, Coenacrno 3HAYEHUAM
CMAHOApPMHLIX  IJIeKMPOOHBIX
NOMEHYUAN08

0 _

ER s+ pez+=077B,
0 —

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

Ep:, j2B:~=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 8bl0eNAIONCS AgNO3
2asvl Cul2

6. Cpeda pacmeopa 6 KamoOHOM
npocmpancmee npu d1eKmpou3e

He usmenumcs

Cmanem xuciou

800HO20  pacmeopa  uoouoa Cmanem wenoyHotl
Kanusi. Cmanem netimpaibHou
7. B OKUCTIUMENILHO- | OKUCTISIeMCS U 80CCMAHABNUBACTICS OOHOBDEMEHHO

80CCMAHOBUMENIbHOUL peakyuu
6NaOH + 3Cl, = 5NaCl +
NaClO3 +3H,0

MOJIEKYNAPHBIU XJLOP...

l’ZOOGépZCliOWlCﬂ mMOoJIbKO OKUC/IEHUIO

HE€ UBMEHAENT OKUCIUMENTIbHO-60CCIMAHOBUMENTIBHOCO COCMOAHRUA

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

8. UYucno asnexkmponos,

Komopoe omoaem 1 Mmonb 6occmanosumens 6 OKUCTUMETbHO-

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

9. Ipu OKUCTUMETLHO- Mn
B0CCMAHOBUMENLHOU  PeaKyul K>MnOy
8 HeUmpanbHou cpeoe MnO,.
nepmaneanam xanus (KMnQOy) Mn%*
B0CCMAHABIUBACTCSL c
006pazoeanuem ...
10. 7lpu 3apsaoxe ceunyogoeo PbSO, + 2e—Pb +S0 £21— :
AKKYyMYISAImopa — Ha — aHooe
npomexaem npoyecc PbO, + 4H" + S04~ +2e— PbSO+ 2H,0
Pb+S0%~ —PbSO, + 26

PbSO,4 + 2H,0—»PbO, + 4H" + 80421_ +2e
11. B 2ANIbBAHUYECKOM YUHKOBbIU
oemenme ¢ KAOMUEBbIM HUKeJle8blll
Kamooom 8 Kauecmee aHood 8 cepeOpsaHbLU
CMAaHOapmMHuIX VCI08USX MeOHbLU
Modcem 8bICMYnamy

91eKMpoo:




12. Ilpu snexmponuze 6001020
pacmeopa cyneghama 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  3J0eKmpoauze  800H020 2 H" +2e »H,
pacmeopa 2udpoKcuod Kaaus, 2H,0 + 2e>H, 7+ 20H"
umeem 6uo0

14 3nauenue pH pacmeopa Cu(NO3),
yeeniuyusaemcs 8 pezyibmame NaCl
IEKMPONU3d € UHEPMHbIMU CuCl,
27IeKMpooamu 68001020 Na,SO.
pacmeopa  coau,  Gopmyra

KOMOpOU umeem 8uo.

15. Haubonvuwee ronuuecmeo Cd
asleKkmpudecmea nompeodyemcs Hg

ons noyYeHUs nymem Mg
NIeKMPOU3A (8bIXO0 NO MOKY Cu
npunams  pasuoim  100%) 1

epamma ...

16. Ilpu snexmponuze 6001020 Hg, Cu, Ni, K
pacmeopa, cooepacaweco Hg, Cu, Ni, K, H,
Humpamor pmymu (II), meou Cu, Hg, Ni, H,, K
(1l), nuxena (II) u kawus 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
Hapyutenuu yenocmuocmu 071080
NOKpbIMUS 60 BILAICHOLL MASHUU
ammocghepe boyoem QuIOMUHUT
paspyuiamuscsi Ovicmpee, eciu

Memaniom NOKPbIMUs

sAe6semcst

19. IIpu xopposuu, ceéazanHou
C  Hapywienuem  YuHKOB0O2O
HOKDbIMUSL ~ HA  JHCENLE3HOM
us0enUU 80 GIANCHOM B030)Xe,
Ha aunooe 0Oydem npomexambo
peaxkyus, ypasHeHue KOmopou
umeem 8uU0:

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

Zn%-2e = Zn**

Fe’-2e = Fe**

Fe’" + 2e = Fe’.

20. Cymma kosghgpuyuenmos 6 cymmapHom ypasHeHuy npoyecca 31eKmpou3a 600H020 pacmeopa

HUmpama cepeopa pasna ...




21. s oocmudiceHUsl . =0 _
Haubonvweeo 3Hauvenus IC Mapeanyecoitt EM n2+/M N =-118B
2ANbBAHUYECKO20 — DNleMeHmd, 0
O0OHUM u3 27IeKMPO008 nuxeneewiti E 2 =-0,25B
KOMopo2o A6IeMCs 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 ypasHenuu npoyecca 31eKmpoau3a 600H020 pacmeopda
HUmpama cepedpa pasna ...

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

2asa (H.y.), 8bl0enUBUe20Cs HA aHO0e, PABeH JL.

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

25. 3/]C medH020 KOHYEHMPAYUOHHO2O 2ANbBAHUYECKO20 dNleMeHma Oyoem umems Haubolbuiee
3HaAueHue, eciu OOUH U3 IAEKMPOO08 CMAHOAPMHBIU, a OpY2ol NOSPYICeH 6 pacmeop,
KOHYEHMPAayusi UOHO8 MeOU 8 KOMOPOM COCMABIISeN MOJIL/IL.

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

Bompocs! k kommiekcaomy 3aganuio TK3 (Cpc)
1.YTo Takoe 3MeKTPOOTPUIIATEILHOCTH aToMa?
2.Yto Takoe CTeNeHbh OKUCICHHUS?
3.B 4eM oTiinune MOHATUI BAJICHTHOCTH U CTENIEHU OKUCIICHHUS?
4.Kak Ha3bIBalOTCS PEaKlUK, COMPOBOKAAIOIINECST U3MEHEHUEM CTETICHH
OKHUCIICHHUS?
5.B dyeM cymHOCTh MPOLIECCOB OKUCIIEHUS U BOCCTAHOBJICHUS ?
6.Kaxue mMosiexysnpl, aTOMbI HOHBI MOTYT ObITh BOCCTAHOBHUTENSIMH, a KAKUE —
OKUCITUTEISIMU?
7. Kak onpenensiercs cTeneHb OKUCIEHUS 3JIEMEHTOB B COEIMHEHUU?
8. Kak xnaccuuuupyrorcs OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIH?
9. IlpuBenuTe mnpaBuUia OIpPEAETCHUS CTENEHEH OKHUCIEHUS JIIEMEHTOB B
COEIMHEHHUSX.
10. Kak Bauser cpena Ha NPOTEKAHHE OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIX
MpOLECCOB?
11. Kak onpenenuTs HanpaBiIeHUE OKUCIUTEIbHO-BOCCTAHOBUTEILHON peaKuu?
12. Kakne npoueccsl Ha3pIBAOTCS AIEKTPOXUMUYECKUMU ?
13. Ha xakue 1Ba TUMa MOAPA3AEIISIOTCS AIEKTPOXUMUYECKHE MTPOLIECCHI?
14. YTo Takoe 3eKTPOHBIN MOTEHIIA?
15. MOXHO JM 3KCHEPUMEHTAIIHO OIpPEAEIUTh a0COJIOTHOE M OTHOCHTEIIbHOE
3HAYEHHUE EKTPOJHOTO NOTEHIMAIa?
16. Uto Takoe TBOMHOMN 3JIEKTPUYECKHM CITOM?




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

18. Uto Takoe cTaHAapTHBIE JIEKTPOAHBIC TOTEHIIUATIBI METAIIOB?

19.IloTeHnMan Kakoro »JIEKTPOJa MPUHUMAIOT PAaBHBIM HYJIIO U HMCHOJB3YIOT B
KAueCTBE OHJIEKTPOJA CpPAaBHEHUS IPU H3MEPEHUU HJIEKTPOAHBIX IMOTEHIHUAJIOB
Pa3IMYHBIX METAJIOB?

20. Kakyro uHpoOpManuio COAEPKUT SICKTPOXUMHUUECKUN psii CTaHIAPTHBIX
ANEKTPOAHBIX MOTEHIHUAIIOB? (P HAPSKEHU METaIoB)?

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

22.0T yero 3aBUCHUT JIEKTPOHBIN MOTEHIIMAT MeTasuia?

23. Yrto Takoe ralbBaHUYECKUN 3JIEMEHT?

24. B 4em mpuyYMHA BO3HHUKHOBEHUS JJIEKTPUYECKOrO TOKA B TajJbBaHHUYECKOM
DJIeMEHTE?

25. KakuM 00pa3oM 3amuchiBalOT YCIOBHO CXEMY TaJIbBAHUYECKOTO dJIeMeHTa?

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

27 .Kakue nporiecchl MpOTEKalOT Ha aHOJIE, Ha KaTojie?

28. Kakoil 35eKTpo/l B TaIbBAHMYECKOM JJIEMEHTE SIBIIAETCS KAaTOAOM M KaKou
a”HosoM?

29. Kak 3amuchIBaeTCsi TOKOOOpa3yromiasi peakius JJid TalbBaHUYECKOTO
3nemenTa?

30. Yto Ha3wIBaIOT 3J1eKTpoABIKYIIeH cuiioi (D/]C) rarbBaHnyecKkoro 3jiemMeHTa’?
31. Kak Beruncisitor J1C raapBaHMYECKOT0 JI€MEHTA?

32. Kak cBszanbl mexnay coboit Bemuuunbl DJIC u sueprum ['ubbca s
XUMHUUYECKOTO MPOIIECCa, JICKAIIETO B OCHOBE pa0OThl raJJbBAHUYECKOTO dJIEMEHTA?
33. Uto HazbiBaeTcs aexTponn3om? [Ipu Kakux yCIOBHUAX BO3MOXKEH IIIEKTPOITU3?
34. Kakue 3J1eKTpo/ibl MIPU 3IEKTPOJIN3€ HA3bIBAIOTCS KaToAoM M aHoaom? Kakue
MPOIIECCHI MPOTEKAIOT HA 3TUX 3JIEKTPOAAX MPH IEKTPOIU3E?

35.Kakue meTamibl MOXHO TMOJYYUTh MPU DJICKTPOJIU3E PACIUIABOB M HEJB3S
MOJIYYHUTh MPU JEKTPOIU3E BOJHBIX PACTBOPOB UX COJEH?

36. MoskeT 11 pacTBOPATHCS KaTO MPHU AIMEKTPOIu3e?

37. Kak mnporekaeT NpOUECC OKHCICHUS MpU MPOBEICHUM DSIJIEKTPOJH3a C
HEPACTBOPUMBIM aHOJOM?

38. Kak mnporekaer mNpolecC OKUCICHUS NpU MPOBEACHUU DJIJICKTPOJU3a C
aKTUBHBIM, PACTBOPUMBIM aHOAOM?

39. Kakue »5JIeKTPOXHUMHYECKUE TMPOIECChl MPOTEKAIOT TIPU DJICKTPOJIU3E
pacIUIaBOB AJIEKTPOJIUTOB?

40. Yem omiMyaeTcss DJJEKTPOIU3 BOJHBIX PACTBOPOB DJIEKTPOJUTOB OT
ANEKTPOJIN3A UX PACIIaBOB?

41. Jlnsg KakuX METAUIOB XapakTep KaTOAHBIX MPOIECCOB MPHU BJIEKTPOIU3E
PacTBOPOB U PACIIaBOB UX COJIEN OJIMHAKOB?

42.KakoBa MOCIEI0BAaTEIbHOCTh BOCCTAHOBJICHUS HA KAaTOJIE€ MPHU 3JIEKTPOJIU3E
BOJIHBIX PACTBOPOB AJEKTPOIUTOB?

43. KakoBa Mociae0BaTEeIbHOCTh OKUCJICHUSI Ha aHOJI€ MPHU SJEKTPOIU3E BOAHBIX
PacTBOPOB ANEKTPOJIUTOB?



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, ONUCHIBAIOUINX KOJTUYECTBEHHYIO CTOPOHY
IPOLIECCOB AJIEKTpoIn3a?

Tunoselie 3amnaun (P33):

1. Jlnsa mpuBEIEHHOTO YpPAaBHEHHWs OIPEACIIUTE CTENEHW OKUCIEHHUS BCEX
aTOMOB, BXOJSIIMX B MOJICKYJIBI HCXOAHBIX BEIIECTB M TPOIAYKTOB PEAKITHH.
HaiimuTe s7aeMEHTBhI, MEHSIOMNE CTETICHh OKHUCICHUSA, YKAKHUTE OKHUCIUTEIb M
BOCCTAHOBHUTENb. PaccTaBbTe KOI(DPHUIMEHTHI METOOM HOHHO-3JICKTPOHHOTO
OajaHca ¢ y4eTOM Cpellbl, B KOTOPOM MpoOTeKaeT peakuus (Kucias, IIeJIo4yHas,
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 + H20

H2S + H2SO4 — S + SO2 + H20

SOy + KMnOy4 + H20 — K»SO4 + MNSO4 + HoSOy
PbO, + HCI — Cl, + PbCl, + H,O

Bi + HNO3 — Bi(NO3)3 + NO + H,0

KCIO3 + HCI — KCI + Cly + H,O

KMnQOg4 + NO + HpSO4 — HNO3 + MnSO4 + K»SO4 ++ 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
KMnQOg4 + K3S + 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. CocraBbTe CXEMBI [BYX TallbBAHHYECKHX D3JEMEHTOB, B OJHOM U3
KOTOPBIX Me€b CIy)KHJIa OBl KATOIOM, a B JPYrOM aHoaoM. Hamuiimre ypaBHEHHS
PEaKIyii, MPOUCXOMAIIMX IpH paboTe STHX DIIEMEHTOB. BBIUHCINTE 3HAYCHUS
crangapTHeIX DJIC a1 3THX raJbBaHUYECKUX JIEMEHTOB.

3. BrluncnauTe TOTEHIMANA BOJOPOAHOTO »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
KOHIICHTpAIsl pacTBOpa cyib(para MHWHKA, B KOTOPBIM TOTPYXKEHA ITMHKOBAs
miacTuHa, ymeHbmutes ot 0,1 1o 0,01 mMoms/m.

6. IloTeHmmanm MapraHIEBOTO AJIEKTPOJA, IMOMEIIEHHOTO B PAacTBOP €ro

comn, coctasua —1,1 B. Beluuciure KOHIEHTpalMIO HOHOB Mapranma Mn2+t
(MomTB/M).

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

8. PaccunraiiTe 31eKTpOHBIC OTEHITNATBI MATHUS B PACTBOPE €0 COJIU TIPH
KOHILIeHTpaiuax nona Mg2* 0,1; 0,01; 0,001 Mo/
9. Beruncinnre KOHLIEHTpanuio 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 uonos Cu2t (Monb/11) 3HaUEHME TTOTEHIUANA
METHOTO  JJIEKTPOJa CTAaHOBUTCA  PaBHBIM  CTaHJAAPTHOMY  TOTEHIHAITY
BOJIOPOJHOTO dJIeKTpoaa?

12. 3JIC  ranpBaHMYECKOTO  JJEMEHTa, OOpa30BaHHOTO  HUKEIIEM,

HIOTPY’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 pabOThI TaIbBAaHHMYECKOTO JJIEMEHTa, 00pa30BaHHOTO
JKEJIe30M W CBHHIOM, morpyxeHHsiIMd B 0,005 M pactBopbsl uX coseil.
Paccuuraiite 9/]C aTOr0 s1emMeHTa.

14. CoctaBbTe cXeMy NPOLECCOB, MPOUCXOAAINIMX MpU paboTe MeAHO-
KaJIMUEBOT'0 TAIbBAHUYECKOTO 3JIEMEHTAa B CTAHJAPTHBIX YCIOBUSX, PACCUUTANTE
ero DJIC. Uto Takoe KOHIIEHTPALIMOHHBIN rajibBaHnuyeckuil anement? [IpuBegute
npuMep.

15. Beruncnoute D3/IC cepeOpsHO-IIMHKOBOTO TaJIbBAHUYECKOTO JJIEMEHTA,
eciii 00pa3yrolllde €ro 3JIEKTPOJbl MOTPYKEHBl B PAcTBOPBI C KOHIIGHTpAIUei
katuoHa 0,002 moinb/n. CocTaBbTe CXEMY JIEMEHTA.

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

17. CocraBpTe CXE€My KOHIICHTPAIIMOHHOTO TajlbBAaHUYECKOIO >JIEMEHTA:
cepeOpsHBI AeKTpos B pacTBope ero conu ¢ [Agt]=10"4 monn/n u cepeOpsHEbIit

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



18. Paccunraiite DJIC ranpbBaHMYECKOTO 3JIEMEHTA, COCTOSIIETO M3 JABYX
MEAHBIX IUIACTHUH, MOTPYKEHHBIX B pPacTBOpP COJIM MEOU C KOHLEHTpauuen 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 coJdM C KoHIeHTpauueil uoHoB Fe2t pasnoit 0,001 mons/n, ¥ Menau,
norpyk€HHoi B pacTBop €€ conu. Kakoil KOHIIEHTpaIuu JO0JKEeH OBITh PacTBOP
Menu, yTo0b1 DJIC 1ienu Obla paBHOM HYJIHO?
20. Hamumwte ypaBHEHUS JJICKTPOIHBIX IPOIECCOB, IMPOTEKAIOMUX TPU
eKTpoau3e BoaHoro pactBopa BaCly ¢ yrompHbIMU 3nekTpogamu. UTO Takoe

TOJIIpHU3AIsl B Mpoiieccax dekTponm3a? Kakue BUABI MONSpU3alnuy Bbl 3HACTE U
KaKOBBI PUYMHBI UX BO3ZHUKHOBEHUS?
21. Ilpu snextponmse BomHoro pactBopa SnCly Ha aHOmE BBLACTUIOCH 4,43

mutpa Clo (ycrmoBus HopmainibHbie). Kakoe BemecTBO M B KaKOM KOJMYECTBE

BBIJICTIMIIOCH Ha Katoge? Hanuimmre cxemy 3JeKTpoaun3a.
22. Hanumwute ypaBHEHHUS SJICKTPOJHBIX IMPOIIECCOB, MPOTEKAIOMUX TMpU
anekTpoiauze BomHoro pactBopa FeCly ¢ wuHeptHeiM anomoM. Kakosa

MOCJIEA0BATEILHOCTh OKUCJIEHUS MOHOB M MOJIEKYJ Ha aHOJE MHPH 3JIEKTPOJIH3E
coJIel pa3IUYHbIX TUIIOB?

23. Kakoii 006beM kuciopoja (H.y.) BBIICIUTCS TMPU TPOIYCKAHUM TOKa
cuinoir 6 A B teuenue 30 muH yepe3 BoaHbll pactBop KOH? Hanummure cxemy
anekTponn3a BogHoro pacrsopa KOH.

24. Hanumute ypaBHEHUS JJCKTPOJIHBIX IMPOIIECCOB, MPOTEKAIOMUX TMpU
anektponuze BoaHoro pacrBopa Ca(NO3)y ¢ mHepTHBIMHU 3JieKTpoaaMu. Kakoa

MOCJIEIOBATEILHOCTh BOCCTAHOBJICHUSI HWOHOB M MOJIEKYJl Ha KaTojie IMpHU
AIIEKTPOIIU3E COJIEH Pa3TUYHBIX TUIOB?

25.1lpu kakoW cuiie TOKa MOXKHO TMOJY4YHTh Ha Katojme 0,5 r Hukens,
nojBepras snekTpoiu3y pactBop NiSOy B Teuenue 25 mun? Hanummre cxemy

polLecca 3IEKTPOIIU3a.

26. IIpu snexTposin3e pacTBOpa XJopuaa ABYXBaJIEHTHOTO METajljia Ha aHO/Ie
BbIIEUIIOCH 560 M Ta3a (yClIOBUS HOPMAJIbHBIE), a HA KaTOJIe 3a ATO K€ BpeMs
BbIIEIIIOCH 1,6 T Metanmna. Kakoit 3to metamn? Hanummre cxemy 3J€KTpoiIu3a
pacTBopa CoJH.

27. Kakas macca cepeOpa BBIIECTUTCS IPHU MPONYCKAaHUU TOKa CHIIOH 6 A
yepe3 pacTBop HUTpara cepedpa B TedeHue 30 mun? Hanummre cxemy mporecca
AIIEKTPOJIN3a PacTBOpa HUTpaTa cepedpa.

28. Ilpu npoxXoxKACHUHN Yepe3 pacTBOP COJIM TPEXBAJIEHTHOTO METaslla TOKa
cunon 1,5 A B Tteuenme 30 MuH Ha karoae Beigemwiock 1,071 r meranna.
Onpenenure aTOMHYIO Maccy MeTasIa.

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

KaToJa yBCIMYHUIIaCbh Ha 8 r. B TeyeHmne kakoro BPEMCHH IIPOBOANIIN C—)JIGKTpOJII/IS?
Hanumure CXEMY IIponecccCa 3JICKTPOJIr3a.



30. OnuiuTe Tpolece pKaBICHHUS Kele3a BO BiaxHOW armocdepe. K
KaKOMY THUITY KOPPO3UU - XUMUYECKON WITU AIEKTPOXUMUYECKON - OTHOCUTCS ATOT
npouiecc? Hanuimre ypaBHEHHUs] COOTBETCTBYIOIIUX PEAKIUH.

31. Onummre CymHOCTH MpoLiecca MMEKTPOXUMUYEecKoil koppo3uu. [louemy
B MHEPTHOM aTMocdepe mpoliecc KOPpO3UM MPOTEKAeT 3HAYUTEILHO MEJICHHEE,
4YeM Ha BO3ayxe?

32. KatogHbplM WJIM aHOAHBIM SIBJISIETCS CBUHIIOBOE MOKPBHITHE HA Kelese?
CocTaBbTe YpaBHEHHsSI AHOJHOIO M KATOJHOIO IIPOLIECCOB KOPPO3HH TaKHX
W3/ICJIUM PU HAPYIICHUHU LIEIOCTHOCTU MOKPBITUS BO BJIaXKHOM BO3/yXE.

33. OxapakTepu3yTe  aHOMHBIK W  KAaTOAHBIA  TPOIECCH  TIPH
AIIEKTPOXUMHUYECKON Koppo3uu. Kakyro ponb urpaer arMochepHbIi KUCIOPO B
npoueccax Koppo3uu?

34. OOBSICHUTE CYIIHOCTH MPOIecca KOPPO3UH KeJie3a, TOKPHITOTO IIMHKOM.
Hanummnre COOTBETCTBYIOIINE YPABHEHUS PEAKIIUIA.

35. JlJi1 mUIIeBBIX KOHCEPBOB MPHUMEHSIOT TMOCYAYy M3 JIMCTOBOTO JKelie3a,
MOKPBITOTO OJIOBOM. ByJE€T 1M 3TO MOKPBITHE AIEKTPOXUMUYECKOW 3alUTON MpHU
MOBPEXKIEHUU cJ10s1 0JioBa? J[aiiTe MOTUBUPOBAHHBINA OTBET.

36. [Touemy XMMHUYECKH YUCTOE JKEJE30 sIBIAETCS Oojee CTOWKUM IMPOTUB
KOpPpO3HUH, YEM TEXHUYECKOE Kele30? J[ailTe MOTUBUPOBAHHBIN OTBET.

37. OnummTe mpoiiecc aTMOCPEpPHONH KOPPO3UU KeJie3a, MOKPHITOTO CI0EM
HUKENS, TP HapyIICHUW MEJIOCTHOCTU MOKpbITUS. lIpuBenute 37€KTpOH-HBIC
YpaBHEHUSI aHOJTHOTO U KaTOJHOT'O MPOLECCOB.

38. XKenesnoe wuzmenue TMOKPHUIM KaaMHUEM. AHOIHBIM WM KaTOIHBIM
aBisieTcs 3To TOKpeITHE? COCTaBbTE DJIEKTPOHHBIE YPAaBHEHUS AaHOJHOTO U
KAaTOJHOTO MPOLECCOB KOPPO3HH 3TOTO U3JEIUS BO BIAXKHOM BO3/IYyX€E U B COJIIHOM
KHCJIOTE.

39. B uem 3akioudaercs CYHIHOCTh MPOTEKTOPHOM 3allUThl METAJIOB OT
Koppo3uu?

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

41. Tlpm onextponmuse pactBopa xmopuaa wmeam (II) macca karonma
yBenuuuiack Ha 3,2 r UTto mpousonuio mpu 3ToM Ha meaHom aHozae? Kakoe
BEILECTBO BBIICIMIIOCH U B KAKOM KoJjnmuecTBe? Hanummre cxeMy 3JeKTpoin3a.

42. Tlpu »snextponm3e pactBopa xiopuga wmemu (Il) macca karoma
yBenmnumwiack Ha 3,2 r. Uto mpomzouuio mpu 3ToM Ha MenHoMm aHoae? Kakoe
BEIIECTBO BBIACIWIOCH U B KAKOM KosimdyecTBe? Hanumure cxemy aiiekTponausa’?

43. DneKkTposu3 pacTBopa cyib(daTa HEKOTOPOro MeTaljia MPOBOJIUIN MPU
cujie Toka 6 A B TeueHue 45 MUH, B PE3yJIbTaTE YEro Ha KaTOAE BBIACIUIIOCH 5,49 T
MeTalia. Beraucianre MONISIpHYIO MacCy SKBUBAJICHTa METaJLIA.

44. Hanuiure cXemy 3JIEKTPOJIM3a BOJHOIO PAacTBOpA XJIOpHUAA KAJIbLUS U
CXEeMY JJICKTPOJIM3a paciijiaBa XJIOpHAa Kaiblusa. B kKakom ciydae MOXKET OBITh
NOJIY4eH METATIMYECKUI KaJbLni?

45. OnumuTe Tportecc aTMOCHEPHOTO PHKABICHUS KEIE3HBIX U3/ICTUH.



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

47.0numure npouecc aTMoc(pepHO KOPpO3UH OLIMHKOBAHHOTO JKEJIe3a MpH
HapyLICHUN TOKPBITHSL.

48. Kak mporekaeT arMmocgepHas KOppo3us XKeljle3a, HMOKPHITOrO CI0EM
HuKkensA? OnuiunTe aHOAHBIA U KATOJHBIA TPOLIECCHI.

49. AHOAHBIM WM KAaTOAHBIM SBJIIETCS CBHHIIOBOE IMOKPBITUE Ha Keje3e?
OnumuTre OpoIecC KOPPO3UHM STOTO H3AETUS BO BIAXKHOM aTtMocdepe MpH
HApYIICHUU TTOKPBITHSL.

50. Uznenue u3 xene3a MOKPhUTH KaaMUeM. AHOIHBIM WIIN KaTOAHBIM OyIeT
3TO MOKpbITHE? ONHUIINATE MPOLECC KOPPO3UH ITOTO M3JAEHUS BO BIIAXKHON
aTMoc(epe mpu HapyIIEHUH TOKPBITHS.

51. HazoBute 1Ba MeTamia, KOTOPbIE MOTYTCIIYKUTh JUJIS JKeJie3a KaTOAHbIM
nokpbITHeM. OnuuuTe NpPOLEcC KOPPO3UM BO BIAXKHOW arMocdepe mpu
HapyILIEHUH TaKOTO TOKPBITHSL.

52. Ha3zoBure n1Ba MeTaiia, KOTOPbIE MOTYT CIIY>KUTh JUIs %Keje3a aHOIHbIM
nokpbITHeM. OnuiuTe NpPoLEcC KOPPO3UM BO BIAXKHOW arMocdepe mpu
HapyILIEHUH TaKOTO TOKPBITHSL.

53. Jlns mMILEeBbIX KOHCEPBOB MPUMEHSIOT MOCYAY W3 JIMCTOBOTO JKEje3a,
HOKPBITOTO OJOBOM. ByneT M 3TO MOKPBITUE AJIEKTPOXUMUYECKON 3aIUTON IpH
MTOBPEXIAEHUN CII0S 0JIOBA?

OJIP. 3aganus K  JjabopaTopHbiM  paboTamM 1O  pasieny
«IIEKTPOXUMUYECKHUE TTPOLIECChI»:

JlaGopatopHas paboTa 6.

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

2) OIPEACIIUTh TUIT BCEX PEaKIIUi OKUCICHHUS — BOCCTAaHOBJICHUS,

3) omnpenenuTh W3MEHSIOMMECS CTENEHU OKHCICHUS JJIEMEHTOB B
COCIMHEHUSAX, YIACTBYIOIIUX B OKHUCIUTEIFHO-BOCCTAHOBUTEIIBPHBIX PEAKITUX;

4) COCTaBUTb YpPaBHCHHS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C
yuetoM pH cpenbl M KojiMuecTBa aTOMOB KHCIOPOJA, UCMOJIb3Yysl METOJ HMOHHO-
AIEKTPOHHOTO OajaHca.

JlaGoparopHas paboTa 7.

1) coOpaTh METHO-IIMHKOBBIM TajlbBAHUYECKUIN JJIEMEHT M H3MEPUTh €T0
HaIpsOKCHUE;

2) paccuutath DJIC MeAHO-IIMHKOBOTO TaJIbBAHUYECKOTO 3JEMEHTA, €CIH
KOHIICHTpAIUsl TMOTEHIUATONpeaAe/SIfomnx WoHoB Meau paBHa 1 (0,1;
0,01) momw/n, nonos nuuka 1 (0,1; 0,01) mone/n. KoHiieHTpalus 3JeKTPOIUTOB, B
KOTOPBIE MOTPYKAIOTCA SIEKTPOIbI, ONPEAEISAETCA MPENoaBaTesieM

3) coOpaTh KOHIIEHTPAIIMOHHBIN TraJbBAHUYCCKHMA IJIEMEHT U U3MEPHUTH €T0
HanpsbkeHue; paccuutath JJ{C KOHIIEHTPAIIMOHHOTO TaJIbBAHUYECKOTO AJIEMEHTA,
€clii KOHIIEHTpaIus NoTeHIanonpeaesomux nonos pasta 0,1; 0,01 mons/1.
JlaGopaTopHas pabora 8.




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

2) TMpOBECTH OHKCIEPUMEHT B COOTBETCTBUM C €ro ONHCAaHUEM W
COOJIIOJICHUEM TEXHUKHU 0€30MaCHOCTH, COCTABUTh CXEMbI JJIEKTPOJIM3a PaCTBOPOB
cojiel C yKa3aHWeM MPOJYKTOB JJIEKTPOJM3a U OOBICHEHHEM DJIEKTPOIHBIX
MPOILIECCOB.

I[J'Iﬂ l'lpOMe)KyTO‘IHOﬁ arrecrauuu:

llepeuens sK3ameHayUuOHHBIX 8ONPOCO8

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

2. 3aK0H COXpaHECHMS MacChl U SHEPTHUH.

3. 3HaYCHNE XUMHH B U3yUYECHUU TTPUPOBLI U PA3BUTHH TEXHUKH.

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

5. IlepBeic Mopenu cTpoeHuss aroma. Mogenb atoma JIx. TomcoHa,
TJIaHeTapHas MoJiellb atoMa 3. Pesepdopa.

6. KBantel 1 Moienns atoma bopa.

7. KBaHTOBO-ME€XaHHUYECKass MOJEIb aToMa Bojopoja. JBoWcTBeHHas
npupoja uekTpoHa. Opoutans. Bonmnosoe ypaBHenue Illpenunrepa. KBantoBbie
yucia.

8. KBanToBBIC umCla, XapaKTEPU3YIONIME COCTOSHHE 3JIEKTpOHA B aTOME:

rnaBHoe (n), opoutampHoe (), MarmutHOe (M)), crmuHOBOe (Mg). ATOMHBIC
opOuTanu. DHEPreTUUEeCKU ypOBEHb. DHEPTreTUUECKUMN MOTYPOBEHbD.

9. CtpoeHne MHOTODJIEKTPOHHBIX AaTOMOB. OJEKTPOHHBIE KOHMUTYpaIuu
anemeHTa. [lpaBuna 3amonHEHWs DJIEKTPOHAMU ATOMHBIX OpOWTalel B
MHOT'03JICKTPOHHBIX aTOMaXx: MPUHUIUI MUHUMAIILHOW SHEPTUU, IPABUIIO
B. Kireukosckoro, npunuun 3anpeta [laynu, npasumo I'yHaa.

10. Tlepuoanueckuii 3akon I.1. Menneneesa.

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

12. Tlepuoandeckue CBOMCTBA DJIEMEHTOB: YHEPTUsI MOHHU3AIIMHU, CPOJACTBO K
AIEKTPOHY, SJIEKTPOOTPULIATENBHOCTD, aTOMHBIE PAINYCHI.

13. OcHOBHbBIC BUJBI CBS3€W: HOHHAs, KOBAJCHTHAas, U MeETaJUIMYECKas
CBSI3H.

14. KoBaneHTHasi CBSI3b: MOJSPHOCTb, OOMEHHBIN U JOHOPHO-AKIENTOPHBIN
MEXaHU3M 00pa30BaHMs KOBAJICHTHOU CBsI3M. MeTon BanieHTHBIX cBsizeit (MBC).

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

16. Meton  monekynsapHbix —opoutaneit (MMO). Casa3piBaomme u
paspeixisitomiue  opbutanu. I[lopsmok u  SHeprust CBS3U.  ODJIEKTPOHHBIC
KOH(UTYpaIl1 MOJIEKY.

17. BonoponHas cBsi3b. DHEprusi W JUIMHA BOJIOPOJHOW CBsA3U. BnusiHus
BOJOPOJIHBIX CBSI3€M HAa CBOKCTBA BEIIECTB.



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. TepMOXUMUUYECKHE YpaBHEHUS. DHTAIIBIINS 00pa30BaHUsI.

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. Dueprusi ['mbOca — KpuTepuid CaMOMPOU3BOIBHOTO TMPOTECKAHHS
XUMHUYECKUX peakiuil. Jueprus ['u66ca oOpasoBanus BemecTB. JHeprust ['166ca
XUMHUYECKUX PEaKLINM.

24, Xumnueckoe paBHoBecue. KoHCTaHTa XMMHYECKOIO pPaBHOBECHUS IS
TOMOTEHHBIX U rereporeHHbIx cucteMm. [Ipunnun Jle-lllarense. Hampanenue
C/IBUTa PAaBHOBECHUS B PaBHOBECHBIX CHUCTEMAaxX IMpPU M3MEHEHMM KOHLECHTpalui,
napIyaibHBIX IaBJICHUN YYACTHUKOB PEAKIIUU, TEMIIEPATYPHI, JaBICHUSI.

25. ®a3oBble paBHOBecus. Da3oBble qUarpaMMmbl JUIsl OJJHOKOMIIOHEHTHBIX
cucreM. dazoBas quarpaMma BOJIBL.

26. AncopOIIMOHHBIE PAaBHOBECHS.

27. Xumudeckas kuHeTHKa. CKOPOCTh pPEAKIUU. 3aBUCUMOCTh CKOPOCTH
peakuu OT KOHIIGHTpaluu peareHToB. Kunetmueckoe ypaBHeHue. [lopsmox
XAMHUYECKON peakinu.

28. OcOOEHHOCTH KMHETHKH TeTEPOTCHHBIX PEaKITHi.

29. Bousiuue TtemriepaTypbl Ha ckopocTh peakimid. [IpaBunmo Baut-I'oda.
VYpaBHeHue AppeHunyca. JHEpTrusi aKTUBAIUH.

30. MonekynsipHOCTh M ME€XaHU3M peakiuid. [IpocThie U CI0KHBIE PEaKIIUU.
KonebatenbHble peakuuu. LlenHble peakiyy B IPUPOIE U TEXHUKE.

31. ®oroxumudeckue nporecchl. POTOXUMUYECKHE PEaKIIuU B aTMocdepe.

32. Katanu3 u karaau3aTopbl. MexaHU3Mbl TOMOTEHHOTO U TE€TEPOT€HHOTO
KaTajaunsa.

33. lucnepcHblie cuctemsbl. Kitaccudukanus qucnepcHbIX CUCTEM.

34. PactBopsl M wux cBoicTBa. PactBopumocTh BemecTB. CriocoObl
BBIPXEHUS KOHIICHTPAIIMU PACTBOPOB (MaccoBasi 10JIsl, MOJISIpHASI KOHIICHTPAIIUS,
MOJISIpHAsi KOHIICHTPAIHsI SKBUBAJICHTA, MOJISUTbHAS. KOHIIEHTPALIUS, TUTP).

35. KomuraTuBHbIE CBOMCTBA paCTBOPOB.

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

37. PactBophl cnabbix 3nekTpoiautoB. Koncranta auccornuanuu. CTeneHb
aucconanu. 3akoH pazoasnenus OcTBaIbaa.

38. PacTBOpBl CHJIBHBIX 3JEKTPOJIUTOB. AKTUBHOCTH JJIEKTPOJIUTOB B
BOJHBIX pacTBopax. MonHas cuia.

39. Pacuets! pH cnabbIX U CUIBHBIX KHCIOT U OCHOBAHUH.



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

41. I'maponus cosie.

42. OKUCIUTENHbHO-BOCCTAHOBUTEINIbHBIE Tpoliecchl. CTENeHb OKHUCIICHHUS.
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-
BOCCTAHOBHUTEIBHBIX AIEKTPO0B. CTaHAAPTHBINA BOJIOPOAHBIN IEKTPO/I.

46. I'anbBaHNYeCcKUil 3eMeHT. ['ambpBaHMUecKHil 351eMeHT SAxoOu-Jlanusis.
N3mepenune D/IC. KoHlleHTpamoHHas U 3JEKTPOXUMUAYECKAs OIS PU3ALIUSL.

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

48. [IpumeHeHue MEeKTPoIn3a. DIEKTPOIIU3 C PACTBOPUMBIM aHOJIOM.

49. Onpepenenue 1 Kiaccuukaiys KOPPO3UOHHBIX MPOIECCOB.

50. Xumunueckas koppo3usi. KuHeTnka XUMHUECKOU KOPPO3HUH.

51. DnexkTpoxumHuueckas KOpPPO3US. Koppo3us c BOJIOPOJTHOM
JETIONIIPU3ALMENA U KUCIOPOAHOM AETIOISPU3ALIUCH.

52. OCHOBHBIC METOIBI 3AIIMTH METAJVIOB U CIUTABOB OT KOPPO3HH.

53. MeTamnyeckue 3alnuTHBIE TTOKPBITUS (KaTOAHBIC, AaHOIHBIE).

54. Opranvuueckue MoJuMepHble MaTepuayibl. [IprMeHeHHe MNOJMMEPHBIX
MatepuasioB B dHepretuku. I[lomumepst u onuromepsl. [lomumepusarius.
CrpykTypa u (pU3UKO-XUMHYECKUE CBOMCTBA TTOJIMMEPOB.

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

56. CtpoeHne W CBOMCTBA BOJBI. XapaKTEPUCTHKW TPHUPOAHBIX BOA U
METO/IbI BOJOIOTOTOBKH.

57. XuMus U SKOJIOTHSI.

58. CoctaB, cBoWicTBa M IepepadOTKa OpPraHWYECKOro TOIUIMBA. Bubl
ToruBa. BpenaHbie BBIOPOCHI MPU C)KUTAHUM BCEX BUIOB TOTUIMBA.

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 u3aMeHUTCS CKOPOCTh PEaKIUU:
NO + Cl, — NOCI
[Tpu m3menennn kouneHTparuu a) [NO] B 2 paza; 0) [Cl,] B 3 pa3a; B) [NO] u
[Cl;] B 2 paza?



Bonpoc 3: T'anpBaHWMYecKkuil 3J€MEHT, YCTPOWCTBO, MNPHUHIMUN PabOTHI.
Paccuutaiite 3JIC raJbBaHUYECKOTO »3JIEMEHTa, OOpPa30BaHHOIO HUKEIEM U
wuakoM, e [NiZ*]=3,8 - 1072 mons/it; [Zn**]=2,5 - 107 Mo/
HanumuTe snexkTpoaubie npouecchl. CocTaBbTe cXemy padOThl FalbBAHUYECKOTO
AJIIEMEHTA.

buner 2.
Bompoc 1: Ilpenmer xummu. Matepuss U (GOpMbl CYIIECTBOBAHHS MAaTEpPUU.
Atombl. Monekynel. HMonbl. Paaukanel. PaccuurtaiiTe MOJNSIpHYIO Maccy
HKBUBAJICHTA Mapraxiia B JUOKCHJIC MapraHiia.
Bonpoc 2: Xumudeckas TepMoAuMHaMHKa. TepMoaMHAMHU4YecKue (QYHKIIUU.
PaccuntaTh 3HTAIBINIO, SHTPOIIUIO, YHEPTrUt0 ['nbOCca 1151 CUCTEMBI:

HCI +02—) H20+C|2

Bormpoc 3: lNanbBanuveckuit snemenT Janmansa—Axoou. Paccuurare IJIC memaHo-
LUHKOBOTO rajbBaHUYECKOTO AJIIEMEHTA, eCIIH KOHIIEHTpAIs
noTeHamonpeaesomux noHoB meau 0,1 Momnw/n, moHoB muaka 0,01 Momb/m.
CocTaBuTh CXeMY TaJIbBAHUUECKOTO AJIEMEHTA.

buner 3
Bomnpoc 1: Ilepuoanueckas cucrema [[.M. MenneneeBa. Hanuiure 31€KTpOHHBIE
dbopmyinbl seMeHToB 19 u 29. SBistoTcsl M OHU SJEKTPOHHBIMU aHAJOTaMH |,
noyemy?
Bomnpoc 2: CnocoOsl BeIpaKeHHsSI KOHIIEHTpaluu pactBopoB. Kakoit oobem 20%
COJISTHOM KHCIIOTHI (TII0THOCTH 1,134 1/Mit) moTpeOyeTcs it mpuroToBiieHus 1 i 3
M pactBopa?
Bompoc 3. Onextponus.  Ilpu snextponmsze BOAHOTO pacTBopa cynbdara
xpoma(lll) Tokom cuioit 2 A macca kaToa yBeaudmiach Ha 4 1. B Tedenne kakoro
BPEMEHU MPOBOJUIICA 3NEKTpoau3? Hanmuimre cxeMy 3JIeKTpon3a.

buser Ne 4

Bompoc 1: IlpuHuunbel KBaHTOBOM MEXaHUKH (IMPHUHIMI HAaWMEHbILIEW >HEPTUH,
npuHiun  Ilaynu, mnpaBuno ['yuna, npaswia KieukoBckoro). 3anummte
ANEKTPOHHBIE (OPMYJIBI JIEMEHTOB C TOPSIAKOBBIMM HOMepamu 22, 35, 66.
VYKaxuTe BAJICHTHBIE U HECTIAPEHHBIE DJIEKTPOHBI.
Bomnpoc 2: OKuCIUTENBbHO-BOCCTAHOBUTENBbHBIE peakiuu. CTENneHb OKUCIEHUS.
HNOHHO-37IEKTPOHHBIM METOJIOM pacCTaBbTe KOIPPUUIMEHTH B OKUCIUTEIBHO-
BOCCTAHOBHUTEIIbHON PEAKIINU:

KMnO,; + K,S + H,O — MnO,+ KOH + S
Bonpoc 3: 3amura mMeTamnoB OT KOppo3uW. AHOIHBIE M KATOJHBIE MOKPBITHS.
3apucyiTe cxemy KOppO3HOHHOTO MpoLecca Npy HapyLEHUs HOKPBITHS U3

buner Ne 5
Bonpoc 1: Xumuueckas tepmoauHamuka. llepBoe, BTOpoe, TpeThe Hadaia
TEPMOJIUHAMUKHU. PaccunTaTh SHTPOIUIO SISl CHCTEMBI:
Na) +Haw = NHs
Bormpoc 2: PactBopsl asektpoauToB. Paccuutaiite pH 0,01 M pactBopa yronasHoi
kucioTsl, 1 0,1 M pacTtBopa ruipokcuaa KaiabIusl.



Bompoc 3: Koppo3uss MeTaymioB. DJIEKTPOXUMHUYECKas KOpPpO3Us. 3apUCyHTe
CXEMbl KOPPO3UMOHHBIX IIPOLECCOB BO BIAXKHOW aTmocdepe [IsI METaIoB:
AJIFOMMHHUSL, HUKETIS, MEJH.

buier Ne 6

Bomnpoc 1: Tepmoaumnamuueckue (yHKIUKA (BHYTPEHHSISI DHEPTHs, YHTAIBIIHUA,
sHTponus, 3Heprus ['mb6ca, sHeprus I'enpmroneia). Paccuuraiite SHTAIBIUIO
peaKInu:

CHy(r) + H,O(r) — CO2(r) + Ha(r)
Bonpoc 2: XuWMUYECKHM OSKBUBAJCHT. 3aKOH HJKBUBAJICHTOB. PaccuuTarh
MOJISIPHYIO Maccy dKBUBasieHTa ¢ocdopa B hochopHOM aHTHIpHE.
Bomnpoc 3: 3ammura MeTamioB OT KOPpO3WU. AHOIHBIC M KaTOJHBIC IOKPBITHA.
CxeMbl KOPPO3HMOHHBIX MPOILIECCOB IpH HapyIIeHHs TMOKpbITHS. Ha3oBuTe nBa
MeTalljia, KOTOPhIE MOTYT CIYXKUTh JUIS JKeje3a aHOAHBIM IMOKpbITHEeM. OnuImTe
MIPOIIECC KOPPO3UHU BO BIIAKHOM aTMocdepe npu HapyIIEHUH TaKOTO TMTOKPHITHS.

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 HMEIOT OKOHYAHUE ..nsznp3.
Hanummre 251ekTpoHHyI0 hOopMyIly dIeMeHTa ..nSan3 YETBEPTOTO MEPUOA.
Bomnpoc 3: OkucauTenbHO-BOCCTAHOBUTENBbHBbIE peakuun. CTeneHb OKUCIIEHUS.
Hcnonb3yst HOHHO-3JIEKTPOHHBIN METO] paCCTaHOBKU KOA((UIIMEHTOB PacCTaBbTE
KO3 PUITMEHTHI:

KMnO4+K28+H20—)Mn02+KOH+S

buner Ne 8
Bonpoc 1: Xwumunueckas KHHETHMKA. 3aBHCUMOCTb CKOPOCTb pEaKIUU OT
KOHLIEHTpaluu pearupyrouux Bemects. Kunernueckoe ypapHenue. Peakuus uaer
no cxeme NHs;)+0,,—NO(r)+H,0(r). Kak n3MeHHuTCS CKOpOCTh peaKklMu, €CIH
YBEJIMYUTH JIaBJICHUE B 2 pa3za’?
Bomnpoc 2: KBaHTOBO-MeXaHMYECKasi MOJIENIb CTPOCHUS aToMa Bojiopoaa. HazoBure
9JIEMEHTBI, UMCIOIME IO JBa JJICKTPOHA Ha MOAypoBHsAX 4p u 4d. Hanwmmure
MOJIHBIE AJIEKTPOHHBIE (OPMYJIbl aTOMOB JTHUX DJIEMEHTOB U YKAXKUTE HUX
nonoxkenue B [ICD: nepuon, rpynma, noArpynma.
Bonpoc 3: Meroasl 3amuthl METALIOB OT Koppo3ud. ONUIIUTE MPOIECcC
aTMOC(EpHON KOPpPO3WU TIPU HAPYIICHUU TOKPBITHS, €CIU JKEJIe30 TOKPHITO
CJIOEM HUKEJIS.

Busier Ne 9
Bompoc 1: Xwumuueckas KHHETHKA. 3aBHCHUMOCTb CKOPOCTH pEaKIMH OT
Temieparypbl. Ha CKOJIBKO rpaaycoB HYXHO IOBBICHTH TEMIIEPaTypy CHCTEMBI,



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

Bonpoc 2: Ilepuomuueckuit 3akoH [[. M. MengeneeBa. HazoBuTe 31eMEHT
YEeTBEPTOIrO MEPUO/Ia, AaTOM KOTOPOTO COJIEPKHUT HEOONBIIOE YUCIO HECTAPEHHBIX
d-anmexTpoHOB. Hamuimure ero MOJNHYH 3JICKTPOHHYIO (GOPMYITy H YKaKHUTE
BAJICHTHBIE DJIEKTPOHBI.

Bonpoc 3: Kopposust MetaiuioB. HazoBute 1Ba MeTamia, KOTOPbIE MOTYT CITYKUTh
JUIS Kesle3a KaTOAHBIM NOKphITHEM. OMUIIKUTE MPOIECC KOPPO3UU BO BIAKHOU
aTMocdepe Mpy HapPYIICHUH TAaKOTO MOKPBITHSIL.

buner Ne 10
Bonpoc 1: Xumunueckoe paBHOBecume. KOHCTaHTa XMMHYECKOTO PABHOBECHS.
Hanwummte BbIpakeHUs [ KOHCTAHT PaBHOBECHS CIEAYIOUIUX CXEM OOpaTHUMBIX
peaKuui:
NO(r) + 0,(r) < NO,(r);
C(k) + CO5y < CO(T);
HCU(r) + 0,(r) < H,0(r) + Clyy .

Bonpoc 2: KBgaHTOBO-M€XaHMyeckas MOJEIb CTPOCHHUSI aroma BOJOpOAa.
Hanumure snexkTpoHHbIe (OPMYINBI JIBYX SJEMEHTOB S5-TO Mepuoja: ¢ OJHUM
HECIIAPEHHBIM 3JIEKTPOHOM U ABYMSI HECIIAPEHHBIMH 3JIEKTpoHaMu. Ha3oBuTe nx
MOPSIAKOBBIE HOMEPA, YKAXKUTE YUCIIO IPOTOHOB U HEUTPOHOB B UX aTOMax.

Bompoc 3: Omnekrponusz. Kakue BemectBa W B KaKOM KOJHUYECTBE
BBIICJISIFOTCS HAa YTOJIBHBIX JJIEKTPOAAaX MPU DIIEKTPOJIM3E pacTBOpa kKapOoHaTa
Kaius B TeueHwe 1,5 4. u cuie toka 20 A? Hamumure cxemy 3J€KTposn3a
pacTBopa KapOoHaTa KaJusl.
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