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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110 JUCIUIIVIMHE,
COOTHECEHHBIX C IINIAHUPYEMBIMU PE3YJIBTATAMMN OCBOEHUA
OBPA30BATEJIbHOM ITPOT'PAMMBI

Bun nesaTeJIbHOCTH BBIYCKHUKA

JucuuniauHa  OXBaThIBaeT  KPYyr  BOMPOCOB,  OTHOCSIIMXCS K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOMY BHIY NMPOPECCHOHATBHON NEATEIbHOCTH BBITYCKHHKA B COOTBETCTBHH C KOM-
NETSHIIMSIMY U BUJIAMU JICATEILHOCTH, YKa3aHHBIMU B y4€OHOM IUTaHE.

Heap n 3a1a4u AUCHUTINHBI

[enbro M3ydeHUs AUCLUUILIUHBI SBIISIETCS — U3Y4EHUE (PYHIaMEHTAIbHBIX 3aKOHOB XUMHH C I10-
3ULUH COBPEMEHHOM Hayku; ()OPMHPOBAHNE HAYYHOI'O MUPOBO33PEHUS; OBJIAICHUE HJIEMEHTAPHBI-
MU HaBbIKAMH BBIIIOJIHEHHS XUMHYECKOIO JKCIIEPUMEHTA, COCTABICHUS YPAaBHEHUN XMMHUYECKHUX
peaxkiuii, BBIIIOJHEHUS] XUMUYECKUX PACUETOB; YCBOEHUU COBPEMEHHOM POJIM XMMHUU B Pa3BUTUU
MAaIlIMHOCTPOCHHUS, aBTOMATUKH, HAyK O MaTepuasiaX, HAHOTEXHOJOTUAX U JPYTUX 00JacTaX.

3a)1aan1/1 HU3YyUYCHUS JUCHUIIINHBI ABJISACTCA:

- YCBOCHHUEC OCHOBHBIX 3aKOHOB XMMHH, PA3BUTUC CIIOCOOHOCTH CaMOCTOSITEJILHOI'O BBIIOJIHE-
HUSA XUMHUYCCKOI'0 3KCIICPUMCHTA, MPAKTUYCCKOIr0 INPpUMCHCHUS IOJTYUCHHBIX 3HAHUI IIpu MMpOBC-
JACHHUHU XUMHYCCKHX PACUYCTOB, q)OpMI/IpOBaHI/IC YMCHHSA JIOTUYCCKU MBICIIUTL U O606H_[3.Tb Ha0JII0-
JaCMBIC SABJICHUS, TIOHMMAHUC POJIM XUMHUU U OBJIAJACHUC 3JICMCHTAPHBIMU HABBIKAMH B CO3daHWUUN
COCHHHGHHﬁ, COCTaBOB U MAaTCpUalioB C Tpe6yeMLIM Ha60pOM CBOﬁCTB, a TaKXKC HUCCIICAJOBAHUHU U
AHAJIN3€C MaTCpUajioB.

JCATCIBHOCTH U
METOAbI TEOPECTU-
YECCKOI'O U 3KCIIC-
PUMEHTAJIBHOT'O
HUCCICO0BAaHUA

Kopn
KOMITe- Coaep:xkanue Ilepeyensb MuIaHUpPyeMBbIX pe3yJIbTATOB
KOMIIEeTEeHIIU 00y4yeHMsl IO JUCUHUIUINHE
TeHIUH
3HATh:
- (byH}IaMeHTaJ'H)HI)Ie OCHOBbI XHMHH, HauboJee 061111/18 3aKOHbI M KOHICIIIWH,
BKJIIOUYAsl aTOMHO-MOJIEKYJISIDHOE ydeHue, Ilepruoauueckuil 3aKOH U TEOPUIO CTpOe-
HHA BCHICCTBA, BUJBI XHUMHUYECKOH CBS3H B PA3JINYHBIX TUIIAX Coe[[I/IHeHI/Iﬁ, OCHOB-
HBIE 3aKOHOMEPHOCTH XMMHMYECKHX IPOILECCOB, YICHHUE O PACTBOpax, 0cOObIe CBOM-
CTBA M 3aKOHOMCPHOCTHU TIMOBECACHUA OHUCHEPCHBIX CUCTEM, OKHCIUTECIBHO-
BOCCTAaHOBUTCIIBHBIC p€aKIIUN U APYT'O€,
— BEIECTBA, CBOICTBA M MPOLECCHl UX MPEBPAIEHUS, COTPOBOXKIAONINECT U3MEHE-
HHUEM COCTaBa U CTPOCHUS;
— XUMHUYECKUE CBOMCTBA METAIIOB;
— OCHOBHBIE IIPOLECCHI, IPOTEKAIOINNE B IEKTPOXUMHUYECKUX CHCTEMAX, MPOLECCHI
KOPPO3HMH ¥ METOJIbI 0OPHOBI C KOPPO3UEH;
CIOCOOHOCTh HC- — CBOICTBa BCHICCTB, UCTIOJIbL3YEMBIX MPU MPOBEACHUN DKCIICPUMEHTAJIBHBIX UCCIIC-
MOJIb30BaTh OCHOB- | JIOBaHUM;
HBIC 3aKOHBI CCTC- — 3aKOHOMCPHOCTH U YCJIOBUSA NPOTECKAHUSA XUMHUYECKUX HpeBpaHleHHﬁ, COITPOBOXK-
CTBCHHOHAYYHBIX Jaronme uX UBSMCHEHHU COCTaBa U CTPOCHUA,
JUCHUIUIAH B IIPO- | — MpaBwiIa 0€30MacHOCTH pabOThl B XUMUYECKOH JTabopaTopuu.
IK-25 | deccuonanpHoOU yMeThb:

— MPUMEHSTHh MOJYYEHHbIE 3HAHUS MO0 XUMHUU MPU U3YYEHUU APYTUX JUCLMUIUIMH,
BBIJICJIATh XUMHUYECKYIO COCTaBJISIFOIIYI0 B MPUKIIAJHBIX 3a/1a4aXx B MPO(ECCHOHAb-
HOM JesITeNIbHOCTH;

— MPOBOJUTH PacyEThl KOHUEHTPALMU PACTBOPOB PA3IMUHBIX COCAMHEHUH, Ompeje-
JISITh TEPMOJAMHAMUYECKUE, KHHETUYECKUE XapaKTEPUCTUKU XUMHUECKUX PeaKUUid U
PaBHOBECHbBIE KOHIICHTPAL[MH BEILIECTB;

— (hopMyTHPOBATh «XUMHUYECKYIO COCTABIISIONIYI0» B U3ydaeMoi podiieme;

— [IOATOTOBUTH HGOGXO}II/IMBIG PCaAKTUBBI, C06paTB IIPOCTYIO YCTAHOBKY JISI XUMUYC-
CKOT'O OTIBITa,;

— BBINIOJTHATh XUMHYECKHE PACUETHI, CTPOUTH TpaHUUeCcKie 3aBHCUMOCTH XOJa JKC-
NEPUMEHTA U €TO PE3YJIbTATOB OT XAPAKTCPHUCTUK PEATrCHTOB, yCJ'IOBI/Iﬁ IIPOTCKAHUA
MIPOIIECCOB;

— JieNiaTh NpaBUIIbHbIC BBIBOIBI U3 MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX.
BJIA/IeTh:

— METOJIaMU OIMCAHUSI XUMUYECKUX PABHOBECHUN B PACTBOPAX JEKTPOJIUTOB, METO-
JlaMU MaTeMaTUYECKOr0 OMUCAHUS KHHETUKU XUMUYECKUX PEaKLUi;

— HaBBIKAMU NIOCTAHOBKH U NMPOBEICHUS XMMUYECKOTO SKCIIEPUMEHTA.




2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMBI

Hucuumnuaa b1.B.03 «Xumus» 0oTHOCUTCA K BAPUATUBHOW YaCTH.

JucuummuHa «XuMus» 0a3upyercs: Ha 3HAHUSX, TTOTyYEeHHBIX IPH U3yYEHUN OCHOBHBIX O0IIIe-
00pa3oBaTeNbHBIX MPOrPAMM U MPEACTABISAET OCHOBY IS M3YUYCHHSI TUCIIUILIAH:

- «HoBble MaTepHalibl U TEXHOJIOTUNY,

- «TexHOIOorusl KOMIO3UIIMOHHBIX MATEPUATIOBY;

- «MarepuanoBeaeHUE;

- «OCHOBBI JIEKTPODUINIECKUX U ICKTPOXUMUIECKUX TPOIIECCOB 00PaOOTKH Y,

- «PU3NYECKHUE METOJIBI HCCICIOBAHNS METAIIOB U CILIABOBY),

- «be3omacHOCTh KHU3HEACATEIBHOCTH Y.

Takoe cucTeMHOEe MEXIUCIUIUTMHAPHOE M3YYCHHE HAIPABIICHO HA JOCTHXKEHHE TPeOyemoro
®I'OC ypoBHS MOATOTOBKH O KBaTU(UKAIIUU OaKaiaBp.

3. PACITPEJIEJIEHUE OFBEMA JUCHUIIJIMHBI

3.1. Pacnpeneiienne 00bemMa AUCHUILIUHBI 0 opMam 00ydeHUst

Tpyooemkocmob Oucyuniunsl ¢ uacax
E § § . Buo
g OH- npome-
Dopma o S 2 L = P
= 2 2 g 3 mponvHas | Hcymou-
obyuenusn © 3 = =3 S N
S = S 33 3 paooma HOU am-
§ S s 2 E x| §53 g s mecmayuu
N S g S 8| = g g S §
o S S S Y &3 T ER S 3
S 3] 3| 2| 83 IS§ 385 &8¢
ol A | X8 ISSIORIS| OS8
Ounasn 1 1 (108 | 34 | 17 | 17 — 47 Kp JK3aMeH
3aounasn - | - - - - - - - - -
3aounas (ycko- o B B B B B B B B
peHHOE 00yUYeHHE)
O4Ho-3204Has - | - - — — — — — — —

3.2. Pacnpeneienne 00beMa AMCHUIIMHBI 10 BUAAM Y4eOHBIX 3aHATHH U TPY/10eMKOCTH

6 m.4. 6 unme= | pgcppedenenue
. Tpyooemkocmo PAKMueHoU, no cemecmpanm,
Buo yueonwvix 3anamuii (wac.) aKMUGHOM, UH- wac
HOBAYUOHHOU
dopmax, (uac.) 1
. ;::;TT?;?::(‘; E:f(:))m o0yyarommxcsi ¢ npemno- 34 17 34
Jlexmmm (JIk) 17 11 17
JlaGoparopusie padotsl (JIP) 17 6 17
Konrponbnas pabora + - +
['pynnoBbie (MHAMBHUYaNbHBIE) KOHCYIbTALIMN + -
I1.CamocTosiTeibHAs padoTa odyuaromuxcs (CP) 47 - 47
IToaroroBka k 1a00paTOpHBEIM paboTam 21 - 21
[MoxnroroBka K 3K3aMeHy B TEUEHHE CEMECTpa 16 - 16
BrinonHeHne KOHTPOIBHON PabOTHI 10 - 10
I11. IpomexyTouHasi aTTecTalNA 9K3aMeH 27 - 27
OO0mast Tpy10EMKOCTb AUCLUIIIIHHBI yac. 108 - 108
3ad. e]l. 3 - 3




4. COAEP) KAHUE JUCHUIITINHbI

4.1. PacnpenesieHue pa3ieioB JMCUMILIAHBI IO BHAAM YUeOHBIX 3aHATHI
- 1Jis1 04HO# (popMBbI 00yUeHHs:

" Buosl yuednvix 3anamuil, 6K1104as camocmosn-
- menvHyIo padomy odyuaOwuxca u mpyooem-
pas- Haumenosanue Tpyooem- yiop Yy 00y “ o4
Kocmb (uac.)
dena pazoena u Kocmb,
yuebHble 3auamun camocmosmens-
u mema OUCUUNIUHDBL (uac.)
aadopamopHbvle Hasa paboma
memul neKyuu
padomol odyuarowuxcsa
1. |OO0mas u HeopraHuvdeckasi XumMms 33 4 10 19
1.1. |Crpoenue atoma u [leproandeckuii 3aKoH 5 1 1 3
1.2. | Xumuyeckas CBsI3b H CTPOCHHE BEIIESCTBA 6 1 1 4
1.3. |Knaccel HeopraHW4ecKux COeAMHEHHUH 6 - 2 4
1.4. | CgoiicTBa pacTBOPOB JIEKTPOIUTOB 9 1 4 4
1.5 | OxuCcIUTETHPHO-BOCCTAHOBUTEIBHEIC PEAKITHH 7 1 2 4
2. duznyeckas U KOJIJIOHIHAST XUMHUS 32 8 6 18
2.1. | OCHOBBI XMUMHUYECKOW TEPMOAMHAMHUKH 7 2 2 3
2.2. | Xumuueckas KHHETHKA 8 2 2 4
2.3. |/lucnepcHeie cuctembl. KommonaHeie pacTBOpPEI 3 1 - 2
2.4. | O0mme cBOWCTBa PacTBOPOB 3 1 - 2
25 DIEeKTPOXUMHUUECKHE TMpolecchl. ['ampBanmue- 6 1 1 4
" |ckuit anement. Kopposus
2.6. | DAEKTPOXUMHUYECKHE MPOIECCHI. DIIEKTPOIIH3 5 1 1 3
3.  |Merajibl 7 2 1 4
3.1 | OO0ume cBOWCTBA METAIIIOB 7 2 1 4
4. | AHajMTH4YeCKasi XUMMUS 4 1 - 3
41 KauecTBeHHBII W KOJNMYECTBEHHBI XHMHYE- 4 1 3
' CKHUM aHaIMn3. MeToabl aHAIMTUYEeCKOM XUMUU
5. | BBICOKOMOJIEKYJISIPHBIE COCAUHEHHS 5 2 - 3
51 Knaccuduxarnus, momydeHue, CTpOeHHE U 5 2 3
) CBOICTBA MOJIMMEPOB.
nuroro 81 17 17 47
4.2. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3ji€jiaM U TEMaM
Buo
3anuAmMuUs 6 uHMme-
No Haumenosanue .
N PaKmueHoii,
pasoena paszoena u memol Cooepircanue 1eKYUOHNHBIX 3AHAMUIL N
aKmueHoi,
u memot oucyunIunbl -
UHHOBAUUOHHOI
dopmax, (uac.)
1 2 3 4
1. O0uas ¥ HeOPraHUYeCcKass XUMHUS 4
Crpoenne aroma u Ilepuoamueckass cuctema. KBaHTOBO-
Crpoenue aToma MeXaHWYIeCKass MOJICNb CTPOSHHUS atoMa. MoJIesb IIeKTPOHHOTo 06ia- HeKIs-Gecena
1.1. Ilepnoguueckuii 3a- ka. KBaHroBple umcina. [IpuHIUIBI 3JIEKTPOHHOIO CTPOEHMS aTroma: L(ll uac.) A
KOH HauMeHblIel >nepruy, [aynu, Xynna, KneukoBckoro. DnekTpoHHbIE ’
u rpaduyeckre GopMyIbl aTOMOB.
XuMHuyeckas CBA3b M CTpOcHHE BellecTBa. OCHOBHBIC IOJOKCHHS
XuMuueckas CBsI3b U 9 » | nekuus-Oecena
1.2. METOa BAaJICHTHBIX CBs3eil. MexaHu3Mbl 0Opa3oBaHUS XUMHUYECKOU
CTpOEHHE BEIIECTBA (1 gac.)
cBsi3u. CTPYKTypa MOJICKYJL.
PaBHOBecHs B pacTBOpax 3JIEKTPOIUTOB. J{MCCONUALIHS ICKTPOIUTOB.
. CryneHuarasi JUCCOLMAIINS MHOTOOCHOBHBIX KHCJIOT M MHOTOKHCIIOT-
CgoiicTBa pacTBOpOB . nekuus-Oecena
1.4. HbIX ocHOBaHHMH. CHIIbHBIC U cabble dNMeKTpoauThl. CTeneHb U KOH-
JJIEKTPOJIUTOB (1 qac.)
CTaHTa JUcconManyu. 3akoH pa3daBneHuss OcTBaIbIA. DIEKTPOIUTH-
yeckas auccouuanus Boabl. [lonstue pH. I'maponus coneit.
OKHCIIUTENILHO-BOCCTAHOBUTENBHBIE PEaKIUH. DJIEKTPOHHAS TEOPHs
OKHCIIUTENBHO- . JeKLHA C
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIX IIPOLIECCOB. BajkHele okucIu-
15 BOCCTAHOBHTEIIEHBIC N TEKYIIM KOH-
TENM ¥ BOCCTAHOBUTEJM. METOIbI COCTABJICHUS ypaBHEHHH OKHCIIHU-
peaKiuu - Tposiem (1 1ac.)
TEIbHO-BOCCTAHOBUTEJILHBIX PEAKLHUH.

5
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2. ®u3nyecKas ¥ KOJLUIOWIHAST XUMHUSA

OCHOBBI XUMUYECKOMN

OCHOBBI XUMHUYECKOU TCPMOJANHAMUKMU. |, Il 3akoHBI TEPMOJANHAMUKU.
Ouranenus. 3akoH ['ecca u CJICACTBH U3 HCI'O. 3HTpOHI/ISI " €€ U3MC-

JIeKuus-0ecena

2.1. HEHHE B XUMHYECKUX Ipoleccax. XapakTepUCTHIECKHE QYHKIINU:
TEPMOJUHAMUKA (1 gac.)
Oueprus ['u60ca, sneprus ['enbmronpua. Hanpasienue nporexanus
XMMUYECKHX MPOLECCOB.
XuMH4eckas KHHETHKa U Kataiu3. [JoHATHe CKOPOCTH XMMUYECKON
peakuu. 3aKOH AEWCTBYIONMX Macc. KOHCTaHTa CKOPOCTH U TeMIle-
aTypHBII KO3()(HUINEHT CKOPOCTH PEAKINH. DHEPT s aKTHBAIHUH.
XuMudeckast KHHe- patyp b POCTH P iep nekuus-Oecena
2.2, HKa Teopus katanuza. 'oMoreHHslil 1 rereporeHHbli katanus. Karanusza- (1 vac.)
TOPHI 1 HHTHOUTOPEI. XUMITdecKoe paBHOBecHe. OOpaTHMbIe PEaKInu. ’
Koncranra pasroBecust. [Ipunuun Jle-1llarense, ero npaktuueckoe
3HaYEHHe.
JucnepcHsle cucre- Jucnepcusie cucremsl. 3omu. Knaccudukarms. Metons! nonydeHusi. nexums-Gecena
2.3. Mbl. Komongueie CsaoiicTBa aucnepcHbIX cucteM. Koarynanus u ycToHuuBOCTh uc- (1 vac.)
pacTBOpPHI HNEPCHBIX CUCTEM. )
OO01mue cBoiicTBa pacTBOpoB. CriocoObl BBIPaKEHUsI COCTaBa PacTBO-
pos. Konuientpanus pactsopos. CBoicTBa paCTBOPOB 3JIEKTPOIUTOB U
24 OO0wiue cBoiicTBa HE3JIEKTPOJIUTOB. [laBlieHHe HACHIIIIEHHOTO TTapa pacTBOPUTEIs, 3a-
o pacTBOpoOB Mep3aHue U KUIEeHHEe, OCMOTHUECKOE JIaBJICHHUE PACTBOPOB. 3aKOHBI
Bant-TI'odda u Payns st pa36aBIeHHBIX pPAaCTBOPOB HEIEKTPOIIUTOB.
WzoTormueckmit kKodppummeHT.
DnekTpoxumMmuueckue npoueccel. ['anpBanndeckuit anement. Koppo-
ONeKTpoXUMHUUECKHe | 3us MeTayuioB. [loHsTHE 00 37IEKTPOAHBIX TOTEHIMANAX, NX H3MEpe-
25 npoueccel. ['anbBa- Hue. CtannapThbii snektpol. ®opmyna Hepuera. P oTHocuTe b- JIexnsg-oecena
e HUYECKHUH JIEMEHT. HBIX CTaH/IAPTHBIX MOTEHINAIOB. | albBAHNYECKHUH 3JIEMEHT KaK XHU- qac.
r 1
Kopposus MHYECKHH HCTOYHHK IEKTpHIecKoro Toka. Kopposus meramios. Oc-
HOBHBIE BUBI KOPPO3UH. MeTOIbI 3alIUTHl METAJUIOB OT KOPPO3UH.
DNEeKTPOXUMHUYECKHE JIEKIUA C TEeKY-
DIEKTPOXUMHUUECKHE MPOLIECCH. DIEKTPOIN3. DJICKTPOAHBIE MPOIIeC-
2.6. MPOLIECCHL. DIIEKTPO- IIUM KOHTpPOJIEM
CBI IIPH 3JIEKTPOJIH3e. 3aKOHBI AIIEKTPOIIN3A.
T3 (1 qac.)
3. MeTtaJibl 1
Merannst B [lepuoauueckoii cucteme. PacipoctpaHEHHOCTh METAIIIOB f—
31 OOmmue cBo¥cTBa B mpupoze. Merajumdeckast cBsi3b. CHOCOOBI HONYyYCHHSI M OYUCTKH HCKYCCHST
' METaJIoB MeTauioB. PU3ndYeckne CBOWCTBA METAIIOB. XUMHYECKHE CBOWCTBA 1 tilac )
METaJJIOB. )
4. AHajuTHYeCcKasi XUMHS -
o TeopeTnueckre OCHOBBI aHATUTUUECKON XUMUU. KauecTBEeHHbIN XH-
KauecTBeHHbIH 1 . o .
. Mu4ecknii aHanu3. KommuecTBeHHBIN XUMUYeCKHi anann3. TepMUHbI
KOJINYECTBEHHBIN . o
. U onpezieNieHus. MeTo sl aHATUTUIECKOH XUMHUH. AHATUTHIECKUN
41 XUMHUYECKUN aHaJIN3. N . . -
curHaji. XuMuueckui, PU3NKO-XUMHYECKUI U PU3NYECKUil aHaIH3.
Mertobl aHanUTHYE-
. KucnoTHo-0CHOBHOE, OKHUCIINTENFHO-BOCCTAHOBUTEIFHOE TUTPOBA-
CKOW XUMHUU
Hue. I'paumerpus. Komopumerpus.
5. BoIcOKOMO/IEKYJISIPDHBIE COeUHEHHUS 1
Knaccudukarms, Opraandeckre 1 HeOPraHNIECKHE TTONUMEPhl. MeTOIbI OydeHHS [—
51 MOJy4eHUE, CTpoeHHe | moauMepoB. CTpoeHue u cBoicTBa nonumepos. buononumepsl. 3aBu- HCKYCCHST
' U CBOWCTBA IOJIMME- | CUMOCTH CBOMCTB OT COCTaBa M CTPYKTYpHI MouMepoB. [loiaumepHble 1 tilac )

POB.

CMOJIBI.




4.3. JlabopaTopHbie padoThI

Homep N
Buo 3anamun ¢ unmepaxmuenoil,
Ne | pa3zoena . Oobvem . .
Haumenoeanue naéopamophoii padomot aKmueHoll, UHHOBAUUOHHOUL op-
n/n oucuu- (uac.)
Mmax (uac.)
naAUHb
paboTa uccrne0BaTeIbCKOTo Xapak-
o Tepa ¢ pa30OpoM KOHKPETHBIX 3a/1a4,
1 1. OCHOBHBIE KJIACCHI HCOPTAaHHMYCCKUX COCTUHCHUIMA 2 pa € pasbop P 8
JUCKYCCHEH U TEKYIIIUM KOHTPOJIEM
(2 gyaca)
2 1 Crtpoenue aroma u [leproguueckuii 3akoH. Xumuue- 5 JTIUCKYCCUS
' CKasl CBSI3b U CTPOCHHUE BElIeCTBa C TEKYIIUM KOHTpoOJeM (2 vaca)
3 1 DICKTPOTUTHICCKAS JUCCOLUAIINS W PEAKIIUH B pac- 5
' TBOPAaX JIECKTPOJIUTOB
4 1. T'unaponus coneit 2 —
5 1. OKHCIUTENHbHO-BOCCTAHOBUTEIbHBIE PEAKITHI 2 —
6 2 Omnpenenenne temoBoro 3¢ dexra peakun HeHTpa- 2
) JIA3aIUU
7 2 CKOpOCTh XUMHUYECKUX PEAKIUH H XUMHUIECKOE PaB- 2
) HOBECHE
8 2. lNanpBanngeckuii anement. Kopposus. Onekrponus 2 —
paboTa uccuenoBaTeIbCKOTO Xapak-
9 3. XuMudeckue CBOHCTBa METAIIOB 1 Tepa ¥ JUCKYCCHSI C TEKYIIIHM KOH-
Tposiem (2 vaca)
UTOoro 17 6

Ta.

4.4. CeMmuHapbl/ npaKTHYeCKHE 3aHATHS

V4eOHBIM IJIAaHOM HE npeayCcMOTpPEHO.

4.5. KoHTpo/IbHBIE MepONIPUATHS: KOHTPOJbLHAs padoTa

Iens:

— yriIyOlieHHe W 3aKperuieHHe TEeOPETHYECKHX MOJO0KEHUH JUCHUILIUHBI, MOJTYYE€HHBIX BO
BpeMsl JIEKIIMOHHBIX U TaOOPaTOPHBIX 3aHATHIH;
— (QopMupoBaHUE HABBIKOB CAaMOCTOSITENIbHON pabOThI U BHIPA0OTKA aHAIMTUYECKOTO MBIIILIE-
HUS IIPY U3YYECHUH U PELICHUH ITOCTABJIEHHBIX BOIIPOCOB U 3a/1a4;
— KOHTPOJIb KaUeCTBa YCBOCHUS U3YUYEHHOI'O MaTepuaia U CaMOCTOSTEIbHON paboThl CTyACH-

Kontponbnas pabora siBisiercss GopMoi METOIUYECKON MOMOIIM CTYJACHTaM TPH U3YYCHUH
Kypca.

Crpykrypa:

NG~ WNE

[Ipocreiimme cTeXnOMETPUIECKUE PACUETHI.
OcCHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUM.
Ctpoenne atoma. XUMHYECKasl CBA3b

OCHOBHBIE 32aKOHOMEPHOCTH ITPOTEKAHNS XUMUUECKHUX PEAKIIUM.
PactBopsI.

PacTBOpBI 271EKTPOIIUTOB.
OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.
ONEKTPOXUMHUSL.

OcHoBHasI TeMaTHKA.

1. DOxBuBaneHT. 3aKOH 3KBUBAJIECHTOB. OmnpeleneHne MOJIEKYISIPHBIX U 3KBUBAJICHTHBIX Mace
BEIIIECTB.
2. DNeKTpOHHAsl CTPYKTypa aTOMOB. 3aBUCHMOCTb CBOWCTB 3JIE€MEHTOB OT CTPOCHMS HX aTo-
MOB.




OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAMHEHUM.
XUMHUKO-TEPMOJUHAMUYECKHUE PACUETHI.
CKOpOCTh XMMHUYECKOMN peakini. XMMUUYECKOE PaBHOBECHE.
CriocoObl BBIpayKEHUS COAEPKAHUS PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE.
Cnalsle >nexTponuTsl. KoHCTaHTa M cTeneHb aucconuanuu. IOHHOM mpou3BeaeHne BOIbI.
Bonxopoanslii mokasaress.

8. OOMeHHBbIE peaklu B pacTBOpax MEKTPOIUTOB. ['uaponus coneil.

9. OxucnIUTeNbHO-BOCCTAaHOBUTENbHBIE peakiuu. Cternenb okucieHus. OKUCIUTENN U BOCCTa-
HOBUTEIIN.

10. XuMuyeckre MCTOYHUKH DIICKTPUUYECKOW IHEPTUU. DIEKTPOAHbIE MOTEHIHAIbl. DJIEKTPO-
3.

Noobkow

Pexomennyemsriii 06beM: 6...8 crp. [IpuBoauTcs ycrnoBue 3anaun, NogpoOHOE perieHne, 00b-
SICHCHHE, OTBET (BBIBOJ).

Brigaua 3amanusi, mpueM KOHTPOJBHBIX PabOT (Kp) MPOBOAMTCS B COOTBETCTBUU C KaJCHIAP-
HBIM y4€OHBIM IpauKOM.

Ouenka Kpurtepun oueHKH KOHTPOJIbHOMH PadoThI

Jlansl moapoOHBIe MpaBUIbHBIE OTBETHI Ha a0COJIIOTHOE OOJIBIIMHCTBO
BONIPOCOB U 3ajanuii (Oonee 4/5). HeGonbmioe KOJIMYECTBO BO3MOKHBIX
HEOUETOB HE BIIMSACT HA KOHCUHBIN pe3ynbTaT. B 3amanusix, TpeOyrommx
00BsiCHEHUH, JaHbl pa3BEPHYTHIE, JIOTMUECKU TOYHBIE OTBETHI, MOATBEP-
JKIaloNe TIyOOKHe 3HaHUs MpoBepseMol TeMmbl. PaboTa akkypaTHO
odopmIieHa.

OTJINYHO

[TpaBunbpHO pemnieHa Ooubinas 4acTh 3aaa4 (2/3 u 6oisee). Hepemensr on-
HO-/IBa 3aJ[aHUs WM UMEIOTCS MEHEe CYIIECTBEHHbIE HEMTOYETH B 3...4
OTBETax, B YACTHOCTH OIIMOKM B MaTeMaTHYECKHUX pacuérax, MmocieaoBa-
TEJBHOCTH OOBSCHEHHsI PEUIeHHs, TIYyOMHE OTBETOB, apryMEHTAIUH.
CpaBHUTENBHO HEOOMNBIAs A0S OMMOOK KOHCTATUPYET MPOOENbl B OC-
BOCHUU Pa3JIENIOB TUCIMILUIMHBI W/WIH HEJOCTATOK OMBITA PEIICHUS 3a/1a4,
HO HE OTPHIIAET XOPOIIIEro BIaJCHUS TEOPETUYECKUM MaTepuaioM. Pabo-
Ta aKKypaTHO oopmiieHa.

XOpOLIO

HpaBI/IJ'ILHLIe OTBCTBI JaHbI IPUMEPHO HaA IMOJIOBUHY BOIIPOCOB U 3aJIaHUH,

YAOBJICTBOPUTECIBHO
cl1a0ble 3HaHUS BEIABISIOTCS U B MEPBOOUYCPCAHBIX TEMAX.

CryneHT He BBINOJIHWI 33/1aHUs WIKM IPEICTaBlIeHHas MMCbMEHHas pado-
Ta He sBJsieTcs aBTOpckoil. bosbiioe konnyecTBo OmMMOOK; MpaBUIIbHBIE
HE Y/IOBJIETBOPUTENILHO | OTBETHI M PELICHMs JaHbl HEe Oojiee YeM Ha TPeThb 3aJaHUi, YTO HENb3s
CUUTATh JOCTATOYHBIM JUIsS IIOATBEPKIACHHS OCBOCHHUs MaTepuasia pasze-
JIOB IMCLIUIUIMHBL.




5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Kon-60 Komnemenuyuu 5 Buo Ouenxa
No, naumenosanue uacoe Komn. tCI” wac ylleﬁﬂbl)f pe3yromamos
Ppazoenoe OucCyUnIuHbl TIK-25 sanamut
1. O6u1ast 1 HEOpraHUYECKass XUMUS 33 + 1 33 JIk, JIP, CP Kp, TECTHI, IK3aMEH
2. ®usndeckas ¥ KOJUIOWIHAS XUMUS 32 + 1 32 JIk, JIP, CP Kp, TECTHI, IK3aMEH
3. MeTamisl 7 + 1 7 JIk, JIP, CP Kp, TECTBI, IK3aMEH
4. AnanuThuyecKas XUMHS 4 + 1 4 JIk, CP 9K3aMeH
5. BoicokoMonekynsipHble COeTUHEHUS 5 + 1 JIx, CP 3K3aMeH

6cezo uacoe 81 81 1 81




6. IEPEYEHDb YYEBHO-METOANYECKOI'O OBECHEYEHUA AJ
CAMOCTOSATEJBHOM PABOTHI OB YUAIOIIUXCS IO JUCHUIIJINHE

1. Pycuna O.b. Xumusi: METoauyecKue yKa3zaHUs AJi1 MOJATOTOBKU CTYACHTOB K TEKYILEMY
koHTpost0/O.b. Pycuna. — bparck: 'OY BIIO «bpl'Y», 2012. — 155 c.

2. Bapnansa M.A. Xumus: 1abopaTopHbId TPAKTUKYM I TEXHUYECKUX HAllPaBICHHUH MO0~
TOBKM OakanaBpuara / M.A. Bapnausn, C.®. Jlanmua/ nox pen. M.A. Bapnansu — bparck : bpl'Y,
2015 - 154 c. C. 127-132, 135-141.

3. Metamsr: yuebHoe mocooue / T. A. Jlonckas, M. A. Bapnausu, C.®. Jlanuna, H.IT. Kocma-
gyeBckasi. — bpatrck, [OY BIIO «bpI'V», 2008. — 65 c. C. 4-21, 39-44.

4. BapdonomeeB A.A., lonckas T.A. XuMuueckue CBOMCTBA METAJJIOB: METOJIWY. yYKa3aHHS
0 BBINOJIHEHHIO JTabopaTopHOit paboThl. — bparck: @T'BOY BIIO «bpl'Y», 2013. 40 c. C. 5-23.

5. 3amaum u ynpakHEHHUs 10 00IIeld XuMuu: yaeOHo-tipakTuyeckoe nocooue / H. JI. I'muHka;
[Tox pen. B. A. Ilonkosa. - 14-e uzn. - M.: FOpaiit, 2015. - 236 c. - (bakanaBp. AxageMuyecKuii
kype). C. 10-11, 14-17, 22-29, 35, 40-41, 43-48, 54-61, 66-71, 75-82, 89-94, 97-100, 107-111, 120-
122, 131-140, 186-194.

6. IMomumepsl: MeToAMYECKHE YKa3aHUsSI K BBITOJHEHUIO TaOOPaTOpPHON paboThl U K CaMOCTOSI-
TenpHOU padore / Bapdomomee A.A. — bparck : Uzn-Bo bpl'V, 2016 — 35 ¢. C 5-24.

7. IEPEYEHb OgHOBHOﬁ U JTOIOJHUTEJIBHOM JIUTEPATYPHI,
HEOBXOJIUMOMU JJIs1 OCBOEHUA JUCHUITJINHBI

Oébecne-
e Buo Kon-60 yen-
Haumenoganue uzoanus 3ansn- IK3. 8 HoCmb,
n/n
mus ouon., mr. (3K3./
4el.)
1 2 3 4 5
OcHoBHas1 JIUTEpaTypa
1 Oom1ast xumust: yaeOHUK 1 6akanaBpos / H. JI. I'muHKa. - 19-¢ u3n., me- JIk, JIP, 101 1
" | pepab. u mom. - M. : FOpaiir, 2014. - 900 c. - (bakanaBp. ba3oBerii kypc). CP, xp
OOm1ast xumust: yaeOHuK 11 By30B / H.B. KopoBuH. - 9-¢ u3n., mepepad.-
2. M.: Breicmras mikona, 2007. - 557 c. Tl, CP 256 1
JlonoIHuTeIbHAS IMTepaTypa
3amaun u yrmpaxkHeHHs 1Mo obmieit xumuu: yaebnoe mocooue / H. JI. ['mun-
ka; [Tox pexn. B. A. Tlonkoga. - 14-e u3a. - M. : Kaopyc, 2014. - 240 c.
3. | http://ecat.brstu.ru/catalog/Pecypcri%20cBo0oauHoro%201o0ctyna/l uHka kp, CP OP 1
%20H.J1.%203anaun%20u%20ynpaxuennsn%20m0%2000m1e# %2 0x umMun.
Yueb.nocobue.2014.pdf
Bapmansa M.A. Xumusa: 1a00paTOpHBIH NMPAaKTHKYM IS TEXHHYECKUX
4 HarpasJeHuil moaroropku OakanaBpuara / M.A. Bapnausu, C.®. Jlannna/ 1P CP 5p 1

nox pen. M.A. Bapaausia — bparck: bpI'VY, 2015 — 154 c.
Bapnansan%20M.A.%20Xumus.J1a6.%20npaktuxym.2015.pdf

Mertamner : yaebHoe nocodue / T. A. Jlonckas, M. A. Bapnanss, C.®. Jla-
nuHa, H.II. Kocmauesckas. — bparck, 'OY BIIO «bpI'V», 2008. — 65 c.
5. | http://ecat.brstu.ru/catalog/Y4eGup1e% JIP, CP OP 1
20u%20y4e6H0-MeToamdeckne%o20mocoous/Xumus/
Honckan%20T.A.%20Mertanns1.2008.pdf

Pycuna O.b. Xumust: MeToandeckue yka3aHust Uil HOATOTOBKH CTY/ICHTOB
K Tekymemy KouTpono/O.b. Pycuna. — Bpatck: T'OY BIIO «bpl'Y», 2012.
6. |- 116 c. http://ecat.brstu.ru/catalog/Yueoun1e%20n%20yuedbH0- CP oP 1
meroandeckne%20mocoous/Xumus/Pycnna%200.b.
%20Xumua.MY.2012.pdf

AxwmetoB H.C. O0mas u HeopraHuveckas XxuMusi: yaeOHuk s By3os/H.C.

AxmeToB. — M.: Bricias mxoia, 2009. — 743 c. T, CP 20 1

JIuaua P.A. XuMmudeckne CBOHCTBA HEOPTaHUIECKUX BEUIECTB: yU4eOHOE
8. | mocobue ms By30B/P.A. Jlumun, B.A. Monouko, JLJI. AuapeeBa. — M.: JIk, CP 10 0,6
Kouoc, 2008. — 480 c.

Bonkos H.W. Xumusi: yaeOHOE IOCOOHE )i CTYICHTOB BBICHI. y4eO. 3a-
9. | Bemenuit/ H.U. Bonkos, M.A. MenuxoBa. — M.: 3naTensckuiil neHTp JIk, CP 10 0,6
«Axanemusi»n, 2007. — 336 c.
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1 2 3 4 5

BeccTpyXKOBBII aHAIHM3 CIIABOB: METOANYECKUE YKa3aHHs IO BBIIOJIHE-
HUIO J1abopaTopHoi pabotsl / T. A. Honckas, H. I1. Kocmauesckas, A. A.
Bapdoiomees. - bparck: bpl'Y, 2011. - 12 c.

10. | http://ecat.brstu.ru/catalog/Yuebnbie%20u%20yuecOHO- JIP, CP oP 1
MeTouue-

ckue%20mnocooust/ Xumus/JJonckas%20T.A.%20beccTpyxkoBbiii%20%20
aHanmm3%20cmnaso.MY.201 1.pdf

Bapgomomeen A.A., Jorckas T.A. XuMudecKkre CBOWCTBA METAJIIOB: Me-
11. | Tomwy. yKa3zaHUs IO BHITIOJHEHHIO TabOopaTOpHOi paboTsl. — bpaTck: JIP, CP 68 1
OI'BOY BIIO «bpl'¥Y», 2013.40 c.

XuMUsI HOBBIX MaTepHaJIOB U HAHOTEXHOJIOTHH: yaeOHoe mocobue / b.

12 ®DaxnpMaH; niep. ¢ aHri. - Jomronpyaaeiid: Uatemnekr, 2011. - 464 ¢

JIk, CP 5 0,3

COopHHK 3371249 ¥ YIpaXKHEHHUH 110 001Iel XUMuH : yaed. mocodune s
13. | 6axamaBpos / C. A. [Ty3axos, B. A. Ilonkos, A. A. ®ummnmosa. - 5-e m3x., CP 15 0,9
crepeorurL. - M.: Bricmas mikouma, 2004. - 225 c.

Heopranndeckas xumus. YaeOHoe mocodue A BHeAyTUTOPHOI paboThI.
Cepruesckuii B. B., AnanbeBa E. A., XKXykosa T. B., 3BoHueBckas M. @.,
Kyuyk XK. C., KotsixoBa O. A. MU®U, 2007. — 100 c.
http://www.padabum.net/d.php?id=27956

14. JIx, CP P 1

Kypc o61eit u Heoprannueckoi XMMuM. Y4yeOHbIe BUieOMaTepralsl. 3a-
15. | ropckuii B.B. JIk, CP 2P 1
http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.html

Heopranuueckas xumusl. JIekuuu ais CTyJ€HTOB IEPBOrO Kypca. XUMHU-

16. | weckuit pakynprer MI'Y. JIk, CP oP 1
http://www.chem.msu.ru/rus/teaching/thermo/archive/welcome.html
17 CrnoBapb TepMHUHOB 00pa3oBaTeNbHOTO caiita OCHOBBI XUMHUH JIk, JIP, 5p 1
" | http://www.hemi.nsu.ru/slovar.htm CP
18. | Xummueckast sHImKIoneaus B 5 tT. http://www.xumuk.ru/encyklopedia/ JIk, CP oP 1
8 HEPEYEHD PECYPCOB NHPOPMAIMOHHO-

TEJEKOMMYHUKAIIMOHHOW CETU «AHTEPHET», HEOBXOJIWMBIX s
OCBOEHUA JUCHUITJINHbI

1.OnexkrponHsIil kaTanor 6udauorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&721ID=.

2. DnexrponHas oubnmnoreka bpl'Y http://ecat.brstu.ru/catalog .

3. DIeKTpOHHO-OMOIMOTEeUHAs cUCcTeMa «Y HUBepcuTeTcKas oubauorexa onliney»
http://biblioclub.ru .

4. DnekTpoHHO-OMOMOTeuHast cucteMa «M3matenscTBo «Jlanby http://e.lanbook.com .

5. Undopmanmonnas cuctema "EnnHoe okHO AocTyma kK 00pa3zoBaTelbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snexrponnas 6ubmmorexa eLIBRARY.RU http://elibrary.ru .

7. YuauBepcurerckas nadopmarmonnas cucrema POCCUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HarnmonasnpHas 3ekTpoHHas oudanoreka HOB http://xn--90ax2c.xn--plai/how-to-search /.

9. CrnoBapb TEPMUHOB 00pa3oBaTeNbHOTO caiita OcHoBBI XUMHUH.
http://www.hemi.nsu.ru/slovar.htm.

10. Kypc oOmeil u  HeopraHMYeCKOW  XUMHUH.  Y4eOHble  BHJIEOMATEPHUAIIBI.
http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.html.

11. Heoprannueckas  xumus. Jlekuu AN CTYIAGHTOB  MEPBOrO  Kypca.
http://www.chem.msu.ru/rus/teaching/thermo/archive/welcome.html.

12. Otkpertas xumus 2.6. http://chemistry.ru/textbook/content.html.

13. Xumus TUTS BCEX. Ooyuarorime SHIUAKJIOIE TN H. http://school-
sector.relarn.ru/nsm/chemistry/START .html.

14. «XuMuk» - cait 0 XuMuu. http://www. xumuk.ru/.

15. Teopernueckue ocHoBbl xumuu. http://www.himhelp.ru/section23/.

16. OnnaiftH-cipaBOYHUK XUMUYECKHUX AIeMeHTOB. http://webelements.narod.ru/.
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http://biblioclub.ru/index.php?page=book_red&id=231106&sr=1
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://���.��/how-to-search%20/
http://xumuk.ru/

9. METOJUYECKHUE YKA3AHUA JIsd OBYYAIOIIUXCA IO OCBOEHHUIO
JUCIUIIVINHBI

OcBoeHNE AUCIMIUIMHBI «XUMHSD» IPOBOIUTCS B (JOpME CIEAYIONINX BUAOB yIeOHBIX 3aHATHH: JEKINH, Jabopa-
TOPHBIE W KOHTPOJIBbHBIE PA0OTHI, CAMOCTOSATEIbHAS Pab0oTa M 3K3aMeH. MeToan4ecKie peKOMEHIalui K HAM 0a3upy-
I0TCS Ha CJICAYIOLINX TPEOOBAHUAX, PEKOMEHAALIMX:

a) 3amada Jgexkyuu — NaTh CTYAEHTaM COBPEMEHHBIC, IIETIOCTHBIC, B3aNMOCBA3aHHbBIC 3HAHUS, YPOBEHb KOTOPBIX
OTIpezieTsIeTCsl KOHKPETHON TeMot. B xoze nekiun-6ecenp! ¥ IEKINU-IUCKYCCHH CTYACHTHI SBIISAIOTCS aKTHBHBIMU yda-
CTHMKAaMU IpOIlecca, UCHOIb3YIOTCS PA3INUHbIE CTEIIEHH BOBICUEHHOCTH CIyIIaTeNel JIEKIUU U pa3IMyHbIle BapUAHThI
00paTHOW CBsI3U. AKIEHTHPYETCS BHUMaHUE Ha MEPBOOYEPEIHBIX TEOPETHYECKUX IOJIOKEHUSIX U TPYAHBIX IS TIOHH-
MaHus Borpocax. s popMupoBaHus y CTYJEHTOB HHTEpeca K IpeIMETy, Pa3BUTHSI CaMOCTOSTEIBHOIO TBOPYECKOTO
MBIIIIEHUS B X0/ JIEKLUH ¢ 00eHX CTOPOH 3aJaroTcsl BONpockl. IIpuBoasTCS akTyanbHbIe IPUMEphI Oun3kue Oynyieit
npodeccroHaNFHOM AEATEIbHOCTH M/WIM HaXOSIIUeCss Ha COBPEMEHHOM ypOBHE HayKH M TeXHUKH. CTYyAEHTHI TOJDK-
HBI BUJIETH CBSI3b JICKI[MOHHOTO Marepuaja ¢ paHee pacCMOTPEHHOW TeopueH M coaep’KaHueM J1abopaTOpHBIX paloT.
Bo3MmoXeH BapHaHT JIEKIMH, B XOA€ KOTOPOH CTyAEHTaM IpeUIaraloTcsi HeOONbIINE 3aJaHMs I CaMOKOHTPOJI,
OLICHKH ITOHMMaHHMs MaTepHana 1 €ro 3aKperuIeHHsL.

06) Xumms — Hayka dKCIIepHMeEHTanbHas. s T1yOOKOro M3ydeHusl AUCHMIUIMHBI CTyIEHTaM HEOOXOIMMO BBI-
MOJIHUTE J1abopamopubiil npakmukym. OTHAM U3 00sS3aTEIBHBIX TPEOOBAHUI NMPH BHINOJHEHUH JaOOPATOPHBIX padoT
ABJISIETCS aKTHBHAsl CaMOCTOSITENIbHAs paboTa CTy[AEeHTAa. YCIHENIHOE BBIIIOJHEHHE OIBITOB 3aBHCHUT OT YMEHHH 00Yy-
YaOUIUXCS LIeJIECO00pa3HO COSANHITH YMCTBEHHBIC U (DM3HUYECKHE AEHCTBUS, a 3TO, B COI0 OYepelb, CBA3AHO C Pa3BU-
THEM HaBBIKOB M0 TEXHUKE XMMHYECKOTO JKCIIepUMeHTa. Y4eOHble JabopaTopHble padOThl B OOJNBUIMHCTBE Clly4acB
MPE/ICTABISIOT c000it pabOTHI MCCIIEOBATENBCKOTO XapaKkTepa ¢ pa300poM KOHKPETHBIX 3a7a4 M TEKYIIUM KOHTPOJIEM.
K BbINOIHEHMIO 1a00paTOPHOW PabOTHI IOMYCKAIOTCS CTYACHTHI, N3yYHBIIME TEOPETUUYECKUE CBEICHUS, COJCpPIKAHHE
Jab0paTOpHOW PabOThI, X0/ MPOBEICHUS KCIIEPUMEHTOB M MMEIOIIME COOTBETCTBYIONINE 3amuc B TeTpanu. Oos3a-
TEJBHBIM SBJISIETCS O3HAKOMIIEHHE C MPAaBMIAMU TEXHHKH O€30MacHOCTH, 3HAHHE CBOWCTB MCIIOJIB3yEMBIX PEAKTHUBOB.
[Ipn BeIMONMHEHNH Ta0OPAaTOPHBIX PadOT BCe HAOMIOAEHHS CTYICHTHI 3alHCHIBAIOT B Ja0OpaTOpHBIN *kypHau. Ilocne
9KCIIEPUMEHTAIBLHOM 4acTH 00CYXIAaI0TCsl PE3yNIbTAaThl OIBITOB, 3alMCHIBAIOTCS ypaBHEHHS peaknuii. Beimonnenue 3a-
JaHWI TEOPETHYECKOTO M MPAKTHYECKOTO XapakTepa (YpaBHEHHMS pPeakIyi, pacuéTsl, rpadukn) HareIeHHoe Ha 3 dek-
THUBHYIO OTpabOTKy 3HaHHUH CTYIECHTOB, @ OTBETHI HA BOIIPOCHI 110 PE3yJIbTAaTaM PadOTHI, MO3BOJIAIOT CTYACHTY IPOKOH-
TPOJIMPOBATh YCBOCHHE UM HM3ydaeMmoro martepuana. ConepkaHue oT4éTa IO J1abOpaTOpHOM paboTe: Ha3BaHHUE, LENb
paboTHI, KPaTKHE TEOPETHYECKNE CBEACHNUS (2 CTp.), BKIIOYAIONINE OCHOBHBIC MOHITHS U ONPEACIICHHS, 3aKOHBI, Kilac-
cuUKaMM XMMHUYECKUX CBOMCTB, PEaKIM{ W T.I., SKCIIEPUMEHTaJbHasl 4acTh, BKJIIOYAIONIas Ha3BaHUE M ONHMCaHHE
OIIBITOB, YPaBHEHHsI PEAKLIUii, TPU HEOOXOIMMOCTH PUCYHOK Ja0OPaTOPHOW YCTAaHOBKH, TAaOJIHIIbI, rpaduku, pacyérsl,
OTBETHI Ha BOIIPOCHI, BEIBO/I.

B) camocmoamenvuas paboma (CP) — 310 mnanupyemas paboTta CTYJAEHTOB, BBITIOJIHsAEMAs MO 3aJlaHUI0 U TIPH
METOAMYECKOM PYKOBOJICTBE IpEINoaBaTeNs, HO 0e3 €ro HemoCPeACTBEHHOTO ydacTHs. MeTO0JIOTHYECKYI0 OCHOBY
CP cTyIeHTOB COCTaBIISACT ACATEIBHOCTHBIN MOAX0/I, KOTOPBIA COCTOUT B TOM, 4TO II€TH 00y4eHUsI OPUEHTHPOBAHBI Ha
(opMHpoBaHNE YMEHHUH peIIaTh TUIIOBBIC U HETUIIOBBIC 3a/1a4H, I/l CTyJeHTaM HaJl0 POSBUTH 3HaHWE XUMUH. B xoxe
CaMOCTOATENLHON pabOThl CTYAEHTHI YTIyOJsIOT U PACIIUPSIOT 3HAHHS JUCLIUIUIMHBI, OBJIA/ICBAIOT MPUEMaMH TIpOIiec-
ca TO3HaHWA, Y HUX (DOpMHpPYeTCs MHTepec K y4eOHO-TIO3HABATEIbHOW AEATEIHHOCTH, PA3BHBAETCS CaMOCTOSTENb-
HOCTb, aKTUBHOCTH, OTBETCTBEHHOCTh. Hambonee 3Haumma ympasisieMasl IperojjaBaTelieM CaMOCTOsTeNbHas pabora
CTYZICHTOB, KOTOpast BKJIIOYaeT B ce0s CIIeAyONINe BU/Ib YIEOHBIX 3aHATHH: IOATOTOBKA K JJaOopaTopHEIM padoTam (45
% Ttpymoémkoct CP), BbIMOJIHEHHE KOHTPONIBHO# paboTtsl (18 %), moarotoBka K K3aMeHy B TeueHue cemectpa (37
%).

IToxroToBka k y1a6OpaTOpHOI paboTe 3aKiIIOYaeTCAd B M3YyYCHHU MO0 METOJUYECKOMY MOCOOHIO TEOPETHUECKOH U
AKCHEPUMEHTAIIEHON 4acTH paboThl U 0(pOPMIICHHN KOHCIIEKTA B TaOOPaTOPHOM XKypHaJe.

KontponsHas paboTa MO3BONSET 3aKPEIHUTh TEOPETHUECKIE 3HAHHUS JAUCIUITIINHBI, CTIOCOOCTBYET (OPMHPOBAHHIO
HaBBIKOB CAMOCTOSITENILHON Pa0OTHl M aHAJMTUYECKOTO MBIIUICHHS, MO3BOJISET OCYIIECTBUTH KOHTPOJh KadecTBa yC-
BOEHHsI U3y4EHHOTO MaTepuajia U caMOCTOSITeJIbHOM paboThl cryaeHTa. KoHTponbHas paboTa COlEp HUT JecsiTh 3a1ad
0 Pa3HBIM pa3JieslaM JIMCLIUIUIMHEL, BBITIOJIHIETCSI B PYKOIICHOM BUAE B TeTpaau. [IpuBomutcs yciaoBue 3aqaduu, 1mMoj-
poOHOe penreHue, 0ObSICHEHHE, OTBET (BBIBOA). PekoMeHmyeMeblil 00beM: 6-8 cTpaHuil.

[MoaroroBka k 5K3aMeHy B TEUEHHE CEMECTpPa 3aKJII0YaeTcsi B paboTe CTYACHTOB C JICKIIMOHHBIM MaTepHajioM, I1o-
WCKE M aHaJIM3€e MaTepHaJIOB U3 JIUTEPATypPHBIX U AJICKTPOHHBIX HCTOYHMKOB MO 33JaHHON TeMe, U3y4eHUH TeM, BbIHE-
CEHHBIX Ha CAMOCTOATEIIHLHYIO PadoTy.

T) meKywuii KOHMpOIb OCBOCHHUS CTYACHTAMH JUCIMITIMHEI IPOBOJUTCS B (OpPME TEMAaTHIECKUX KapTOUeK C 3a-
JAHWAMH 110 KaXXJI0U TeMe, JoOManTHe KOHTPOIbHOM paboThl, TECTOBBIX 3aIaHUH, a TAKKE C HCIOJIH30BAHNEM TEXHHUYEC-
CKHUX CpPEJCTB 00yueHHs: Ha 0a3e 3JeKTPOHHOIrO O0aHKa TecTOBbIX 3aaanuit (500 3aganuii) — TecToBoi obomouku VTS.

Taxxe 1151 OIEHKH YU9eOHbBIX JOCTIKEHHUI 00YJaIONIIXCs HCIIONIB3yeTcsl 0aTbHO-PEUTHHIOBAs CHCTEMA.

1) Urorosoit hopMoii KOHTPOIS OCBOCHHS CTYJCHTAMH JTUCIHUILUIHHBI SIBIISICTCS IK3AMEH.

K cmaue sk3aMeHa IOIyCKalOTCS CTYJCHTHI, KOTOPBIE BBIIOIHIIIN JJAOOPATOPHBIE PaOOTHI M CANI OTYETHI IO HUM,
BBITIOJTHWIIN 3aJIaHMsl TEMaTHYECKHX KapTOUYEK, TECThI, KOHTPOJIBbHYIO paboty. [IpoBoxuTcs 5k3aMeH B yCTHOH (opme 110
Ouseram. B Guiere conepXuTcs ABa TEOPETUUECKMX BOIPOCA U NPAKTUYECKOE 3aJaHUE.
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9.1. MeToanuyeckue yKka3aHus J1JIs1 00y4AIOMIMXCS M0 BINOJHEHHUIO J1a00PATOPHBIX padoT

Jladoparopnasi padora Ne 1
OcHOBHbBIE KJI1AaCChl HEOPTAHUYECKUX COeTHHEHU I

[lenb paGoThI: pa3BUTHE HABBIKOB IPOBEACHHS IPOCTEHILIEr0 XMMHUYECKOT0 DKCIIEPUMEHTA, MOTy4eHHE OKCHOB, OCHOBAHUH, KMCIIOT U
coJIell ¥ M3y4EHHE X XMMUYECKIX CBOMCTB, a TAaK)KE TCHETHYECKON CBSI3M MEX/1y KlacCaMi HEOPTaHMYECKUX COCTMHEHHH.

3aaHue (OUBITHI):

. Ilomyuenue 0OCHOBHOT0, KMCJIOTHOT'O OKCHJIOB, KUCIIOTBI
. Honmy4yenue cpenqueii comu

. 3y4yenne B3auMoieiicTBUSI OCHOBHOTO OKCH/JIa C BOJOM
. [lonmyueHue ruipoKCUIOB KODaAIbTa U XpoMa

. 3y4enne cBONCTB OCHOBHOTO U aM()OTEPHOT0 OKCUI0B
. 3ydenue B3aMOAEUCTBUS COJIEN C METAJUIaMU

. 3y4enne B3anMOIEHCTBUS KUCIIOTHI C CONIBIO

. 3yuenne B3aMOAEHCTBUS KHCIOTHI CO MIETOYBIO

9. IlonmyyeHue KUCnoi conu

10. INoyuenne ocCHOBHOM coyn

[opsi10K BEIIOTHEHMS:

OmnbiT 1. B cyxyro mpoOupKy HachIaTh HEMHOTO THJ POKCOKapOOHAaTa MEH, 3aKpPhITh €€ Ta300TBOIHON TpyOKoii. Bo BTOpyrO mpodup-
Ky HQJIUTh JAUCTWIMPOBAHHOW BOABI U 2—4 Karuld HEHTpalbHO- TO pacTBopa Jakmyca. KoHel ra300TBOJHOIT TPyOKH OMYyCTUTH B BOAY BO
BTOpOH npobupke. OCTOPOXKHO HATPETh NPOOUPKY O MOSBIECHHS YEPHOTO 0CAJKa OCHOBHOrO OKcuja. OTMETUTh U3MEHEHHUE OKPACKH JaK-
Mmyca. Ocaziok B IPOOHPKE OCTABUTb IS CIEAYIOLIETro OIbITa

OmnbiT 2. K mosnyueHHomy B onbite 1 ocaaky B mpoOupke MprUOaBUTE 2 H PaCTBOP CEPHOI KUCIIOTHI 10 pacTBOpPeHust ocaaka. OTMETUTH
TIOSIBJICHHE XapaKTEPHOTO JJIsl JAHHOH COJIM OKpaIllUBaHUsL.

Omnpit 3. Heboublioe KONMMYECTBO OKCHIa MarHusl B30oiTaTh B poOupke ¢ Bojoii. [IprbaBuTh ciupToBOil pacTBOp (eHondTanenHa.
IIponaGimonaTh 3a U3MEHEHNEM OKPACKU WHIUKATOPA.

OmnbiT 4. B onHy npobupky Hanuts 5—10 kanens 2 H pacTBopa xjopuaa kobanbra (II), B qpyryro cTonbko xe 2 H pactBopa cyibhaTa
xpoma. B 06e nmpobupku 106aBUTH paBHOE KOJIIMUYECTBO pacTBopa Miesnoun. OTMETUThb NOSIBICHHE 0CAJKOB U yKa3aTh UX 1BeT. Ocaaku ocra-
BUTb JJIs1 OIIbITA 5.

OmnbiT 5. [TonyuyeHHbie B onbiTe 4 0cagku pa3aenutsh Ha 2 yact. K omHOM U3 HUX 100aBUTh PACTBOP COJSIHOW KHCIIOTHI, K APYTOi — U3-
ObITOK pacTBopa mmenoun. [lyrem HaOMOEHHS BBIACHUTD, B KAKMX CIIY4asiX PaCTBOPUIICS OCAJIOK.

OmnbIT 6. OIyCTHTH B pacTBOp Cyib(ara MM KeJIe3HbIH I'BO3/1b U IPOHAOIIONATh 3a MOsBJICHHEM HaeTa Ha HeM. OTMETHTh OKpacKy
HaJéra.

Omnsit 7. K pactBOopy HUTpata cepedpa 100aBUTh pacCTBOP COJSIHOM KUCTIOTh. OTMETHUTH MOSBICHUE OCAIKA.

OmsiT 8. B npobupky Hamute 1 M1 2 H pacTBOpa I'MAPOKCHAA HATpys U 1-2 Kamm ¢enondranenHa ¥ NpuOaBUTh 110 KAIULIM 2 H pac-
TBOP COJISTHOM KHCJIOTHI 10 UCUE3HOBEHUSI MAJIMHOBOM OKPACKH.

OmnbiT 9. B pobupKy, CHAOKEHHYIO Ta300TBOAHON TPYOKO#, IOMECTUTh KAPOOHAT Kbl U HAJMTH 2 H PACTBOP COJISTHOW KHUCJIOTHI.
BoinenuBiumiics ra3 mpomycTUTh 4epe3 pacTBOp Tuapokcuaa Kanpims. [Iponabmonate 3a 00pa3oBaHUEM OCaJKa HOPMAJIBHOH COJIM M J1allb-
HEHIIMM pacTBOPEHUEM OCaJlKa BCIIEICTBHE 00pa30BaHuUsI KUCIIOH COIIH.

Omnsit 10. K 2 H pactBOpY cynbdara Meau 1o KarisaMm npudasuts 10 %-it pacTBop aMmuaka 10 00pa30BaHUs 0cajika OCHOBHOH COJIH.

®Popma 0TUETHOCTH:

OmnbiT 1. CoCTaBUTh YpaBHEHHUS PEAKIHiA Pa3I0KCHUSI OCHOBHOW COIH, 00pa30BaHus KUCIOThl. OOBICHUTh H3MEHCHHE OKPACKH JIaK-
Myca.

Omnbit 2. CoctaBuTh ypaBHeHHe peakiun. OObSICHUTH PACTBOPCHUE OCAJIKA.

OmnbiT 3. Hamucats ypaBHeHue peakiuni. OObSICHUTh H3MEHEHNE OKPACKH HHIMKATOPA.

OmnsIT 4. HarmucaTth ypaBHEHHS peakiuii.

OmnsiT 5. Hartucats ypaBHeHus peakunii. OOBSICHUTD, TOYEMY OAWMH U3 THAPOKCHIOB BCTYIIHII B PEAKIMIO C KHCIOTOW M OCHOBAHHEM.
OnpenenuTb, KaKOi 9TO THAPOKCHUI.

OmnbiT 6. Hamucats ypaBHeHue peakuui. OObSICHUTH, TOYEMY BO3MOXHO BBITECHEHHE ME/IH U3 pacTBopa e€ COJH.

OmnspIT 7. Harmucats ypaBHEHHE peakiui.

OmnsiT 8. Harmucats ypaBHeHue peakuuy. OOBSCHUTH HCYE3HOBEHHE OKPAaCcKH MHANWKaTopa. Kak Ha3bIBaeTCs JaHHAs peakuusi?

OmeiT 9. CocTaBUTh YpaBHEHHE PEaKIUU. YKa3aTh, IPU KAKOM COOTHOIIEHHH PEarHpYIONINX BEIIECTB BO3MOXKHO MOTYICHNE KUCIION
conm.

OmnpiT 10. CocTaBuTh YpaBHEHHE PEaKIMU. YKa3aTh, MPU KAKOM COOTHOIICHHH PEarupyrolinX BEIECTB BOZMOXKHO MOITy4YeHHUE OCHOB-
HOI1 coun.

3aJaHus JUIsl CAMOCTOSTENBHOM PaboThI:

1. TTouemy B ombITe | TaKMyC M3MEHHII OKPacKy?

2. Kakumu cBoiictBamu o6iagaer okeug meau (11)?

3. Iouemy ruapoxcun xpoma (III) pactBopsiercst u B kuciore, U B menodn?

4. Ilpu B3anMOAEHCTBUY KaKMX BEIIECTB MPOTEKACT PEAKIH HEUTpann3aun?

5. Tlpu kakux ycnoBusix oopa3syrorcst kucible conu? IIpu kakux ycloBUsx 00pa3yroTcst OCHOBHBIE cOn?

PexoMeH TyeMble HCTOUHUKH

Ipu ccbUTKE Ha OCHOBHYIO U JOTOJHHUTENBHYIO IUTEPATYpPy MCIIOIb30BaH MOPSAKOBEI HoMep u3 Tabmuipt pasmena 7 (Ne m/m) «Ilepe-
YeHb OCHOBHOM M JIONIOJIHUTENIBHOM JINTEpaTyphbl, HEOOXOUMOIT 1JIsl OCBOSHUSI AUCIUILINHbBDY

OcHoBHas nureparypa: 1, 3, 4, 6.

JlononuutensHas autepatypa: 8, 13, 14, 15, 16.

AN B W

KoHTpOIBHBIC BONPOCHI /I CAMOIPOBEPKH

1. Kakast CBS3b CYLIECTBYET: a) MEXKIy OCHOBAaHHEM U KUCIIOTOH; 6) OCHOBHBIM OKCHIOM U OCHOBAaHHEM; B) METAJJIOM U OCHOBHBIM OK-
CHJIOM; T) KUCJIOTHBIM OKCHJIOM M KHCJIOTO#; ) OCHOBHBIM OKCH/IOM M KHCJIOTHBIM OKCHAOM?

2. Kakue npoyKThl MOJKHO IIOTYy4HTh IIPU ACHCTBHU CEPHOM KHUCIIOTHL: a) Ha XJIOpH] HaTpHs; 0) cynabdar HaTpus?

3. Kakue npoaykTel o0pa3yrorcs npu B3aumozeicTeuu ruapokcuaa meau (II) ¢ 1 monem a3otHoit kucnotel? Hamummre ypaBHeHHE
peakiuu.

4. Hazosure conmu NaHSO4, MgOHNO3, CaCls.

5. Kakue mpoayKTsl MOKHO MOJYYHUTh HIPHU JCHCTBHU CEPHOIM KUCIOTHI: a) Ha opTodocdaT Kanbiws; 0) cynbdaTt Harpusa? Hanummunre
YpaBHEHUS peakiuii.
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JlaGoparopHasi padora Ne 2
Crpoenne atoma u Ilepuoanyecknii 3aKoH.

XumMuueckas CBA3b 1 CTPOCHHUE BCIIIECTBA

[{enb paboThI: 3aKpeIUICHUE 3HAHHUI O CTPOeHUH aroMa U [leproaudeckoii cucteMe XxumMuueckux anemeHtos J[. M. Menyeneesa, pa3Bu-
THE HaBBIKOB COCTABJICHUSI JJICKTPOHHBIX U rpaduuecKux (HOpMyI aTOMOB U HOHOB.

3aganue (BONPOCHI ISl IOATOTOBKH K TUCKYCCHH):
. DreMeHTapHbIe YaCTHIBI, 00Pa3yOIIHE aTOM.
. KopmyckynsipHo-BoIHOBasI ABOHCTBEHHOCTH JICKTPOHOB.
Ipunnun neonpenenenHoctu Ieiizenbepra.
DnekTpoHHOE 001aK0 (aTOMHasi OpOUTab). DICKTPOHHAS IIOTHOCTb.
. KBanToBbie uncina. 6. [IpHHIMIIBI 2IEKTPOHHOT'O CTPOCHHUS aTOMa.
. DIeKTpOHHbIE U Tpaduueckue HOPMyIIbI ATOMOB U HOHOB.
. Banentnsle snexktponbl. CTeneHb OKUCIeHus . Bbiciias 1 HU31IAsk CTENeHN OKUCIICHUS.

9. Ilepuoanuecky N3MEHSIOIUECS XapaKTePUCTHKU aTOMOB: SHEPrHsl HOHU3ALMHU, CPOACTBO K JIEKTPOHY, dIEKTPOOTPULATEIBHOCTD.

10. ITepuonuueckwuii 3akon J1.1. Menzeneesa. [IpuurHa HepuoAnvYHOCTH U3MEHEHHUS CBOMCTB AJIEMEHTOB.

3ajaHus JUis CAMOCTOSTENbHOM PaboThI:

1. YkaxuTe CBONCTBA JIEMEHTAPHBIX YaCTHUL], COCTABJISIIOIIUX aTOM.

2. Beigemnsiercst WM MOTJIONIaeTCs SHEPTHs TIPH MIEPEX0/Ie IEKTPOHA C TPETHEro SHEPreTUIEeCKOro ypoBHs (n = 3) Ha nepssii (n = 1).

3. VKaxkuTe 4uCII0 aTOMHBIX OpOuUTanell Ha: a) S-oAypoBHe, 0) p-MoaypoBHE, B) d-noaypoBHe, I) f-0AypOBHE M ONPEACIUTE MAKCH-
MaJIbHOE YHCIIO AIEKTPOHOB Ha KaXIOM U3 MOAyPOBHEH.

4. BO3MOXKHO JI HaJIM4ue B aTOME JBYX JJIEKTPOHOB C OJMHAKOBBIMU 3HAUSHUSMH TPEX KBAHTOBBIX YMCEN: n, My u Ms . [IpuBenure
[pUMEpBI.

5. laiiTe OTBETHI Ha CJIEIYIOIIUE BOIIPOCH], COIIACHO CBOEMY BapHaHTY: a) OIPEICIUTE CTPOCHHE ATOMHOTO s/[pa dIEMEHTa; 0) yKaxu-
T€ KBAaHTOBBIC YHCa sl (POPMUPYIOIIETO 3JEKTPOHA; B) COCTABBTE AIIEKTPOHHO-rpaduueckue Gopmybl (AMarpaMmbl) aToMa 3JI€MEHTa U
€ro MOHa B OCHOBHOM COCTOSIHUH, YKQ)KHTE YHCJIO HECHIAPEHHBIX JIEKTPOHOB y aTOMA M MOHA; I') HANHUIINTE dIEKTPOHHYIO (OpPMYIly BHEII-
Hero (IIPeIBHEIIHET0) YPOBHS aTOMa 3JIEMCHTA B BO30YXKICHHOM COCTOSHHUM; 1) Ha30BHTE aHAJIOTH JICKTPOHHOH CTPYKTYpHI dJIEMEHTA 110
(hopMupYIOLIEMY IEKTPOHY.

PexomMenryemMble HCTOUHUKH

OcHoBHas nmuteparypa: 1, 2, 4, 6.

JlononuutensHas auTeparypa: 7, 9, 17, 18.

JlaGopaTopHbie pa6oTnl Ne 3 — 4
DJIEKTPOJIUTHYECKAS TUCCONHALNS U PeaKIMU B PACTBOPAX IEKTPOJIUTOB.

I'mapoau3s coneit

Llenb paGoThl: pa3BUTHE HABBIKOB IPOBEAEHHUS NPOCTEHIIEr0 XMMHUYECKOT0 SKCIIEPUMEHTA; U3yUeHHE XapaKTepa JUCCOLUALN THIPO-
KCHUJIOB, TOBE/ICHUSI MHIMKATOPOB B Pa3IMYHbIX Cpelax; HaOJIIOAEHHE CMELICHHs] PAaBHOBECHS! B PACTBOPAX SJIEKTPOJIMTOB; MCCIIEJOBAHHUE
nporecca TUAPoIn3a CoJeH.

3ajaHue (ONbITHI):

Omnsit 1. M3yuenne xapakrepa >JIeKTPOIIUTHUECKON JUCCOLMALUY THIPOKCHUIOB.

OmnpiT 2. U3ydeHre paBHOBECHS 1 €r0 CMEIICHHS B pPACTBOPAX CIa0bIX 3IEKTPOIUTOB.

Omeit 3. M3yyenne peakiuii B pacTBOpax JIEKTPOIHUTOB.

OneiT 4. M3ydeHne OKpacKy KMCIOTHO-OCHOBHBIX HHIUKAaTOPOB.

Omnsit 5. M3yueHue peakiuu cpejibl pacTBOPOB HEKOTOPBIX COJIeit.

OmnbiT 6.. U3yueHune moaHOTo (HEOOPATUMOT0) THAPOIIN3a CONCH.

ITopsI0K BBITOIHEHHUS:

Omneit 1. B n1Be npobupku BHect 1o 10 karens 0,5 H pactBopa: B niepByio — ZnSO,, Bo Bropyio — NiSO4 1 B Kax1yio 100aBUTH 110 3
Karuti (10 oOpa3oBaHus 0caakoB) pactBopa mienoun NaOH. Onpenenuts XuMu4IecKuil xapakTep 00pa3oBaBIIMXCs THAPOKCUIOB. st aToro
OCajIKi pa3/eNiuTh Ha JIBE YacTH, K OAHOW n00aBuTh pactBop kuciaorel HCI, a k apyroit — n30BITOK pacTBOpa IIEeNoYH (0 paCTBOPCHUS
ocazka).

Omnsit 2. a). B 18e npodupku BHecTH 110 §...10 Kanenb pactBopa ykcycHoit kuciorst CH3COOH u 1o 1 karuie MeTHI0BOro OpaHXeBo-
ro. JIo6aButh B omHy npobupky 2...3 kpuctamia anerata Hatpuss CH3COONa. [epemeriats. CpaBHUTH I[BET paCTBOPOB B IpoOupkax. 6). B
JIBE TIPOOHMPKH BHECTH 110 4—5 Karens pactBopa ruapokcuaa ammonnss NH4OH u no 1 kamne deHondranenna. J{o6aButh B 0fHY MpOOUpPKY
2...3 xpucramia xuopuna ammonuss NH4Cl. ITepemerats conepxumoe npodupku. CpaBHUTH LIBET PACTBOPOB B MPOOHPKAX.

OmsiT 3. a). B mpo6upky BHecTH 8...10 kanens xnopuna 6apus 1 1o6aBUTH Takoi ke 00beM cynbdara HaTpus. 6). B mpobupky k 4...5
KaIuIsiM pacTBopa KapOoHaTa HaTpusi Z00aBHUTH TAKOE e KOJIIMYECTBO XJIOPOBOJIOPOAHOI KuCcI0oThl. Habmonate BeIeIeHNE Ta3a.

OnbIT 4. B Tpu npobupku Hamute 10...15 kamens AUCTHIIMPOBAHHOW BOJBI M I00aBHUTH: B TMIEPBYIO — | KaIlIio JJAKMyca, BO BTOPYO —
1 xaruno ¢eHongranenHa, B TpeTbio — 1 Kammo Metuiopamka. Habmoaarh okpacky MHAMKATOPOB. 3aTeM B TPH JIpyrue NpoOHPKH HAIUTh
o 8...10 xamens comstroit kucnorsl HCI u BHecTn Mo 1 Kamte pacTBopa JakMyca, METHIOpaHka, GpeHondranenna. Habmonats n3MeHeHne
OKPACKH MHIUKATOPOB. 3aTeM B CIEAYIOIIUE TPU MPoOHpKK HanuThb 1o §...10 kanens menouyn NaOH. B nepByto BHecTH 1 xammo nakMyca,
BO BTOPYIO — | Karuio METWIIOpaHka, B TpeTbio — 1 karuno ¢enondranenna. HadmonaTs M3MEHEHHE OKPACKH MHAUKATOPOB.

OnbIT 5. B naTh NpOOMPOK HANWMTh AMCTHUTUPOBAH- HOM BOABI 1/3 oObeMa u 1o0aBuTh 2...3 KaljM pacTBopa JIakMyca, MepeMeliaTh.
OnHy poOHPKY OCTaBHUTh B KaU€CTBE KOHTPOJIBHOM, a B OCTAJIbHBIC 100aBUTh 10 OTHOMY MHKPOIINATEII0 KPUCTAILIOB CISIYIOIIHX CONEHi:
B MIEPBYIO — XJIOpH/IA aTIOMHUHHMS, BO BTOPYIO — KapOOHAaTa HAaTPHsl, B TPEThIO — XJIOPHAA Kallusl, B YETBEPTYIO — anerata aMMoHus. [1o m3me-
HEHHIO OKPACKHM JIAKMYCa CJIeIaTh BBIBOJ O PEAKIMU CPeJIbl B PACTBOPE KaXKIOH COIH.

OmsiT 6. B mpobupky BHeCTH 110 6...8 Kamelb pacTBOpa XJIOPHIa aFOMHHHS H TaKOH ske 00beM pacTBopa kapOoHaTa HaTtpus. OTMe-
THUTH BBIJCTICHNE MY3bIPHKOB U BBINAICHUE OCATIKA.

Dopma oTYETHOCTH:

OmeiT 1. CocTaBUTH CXeMy BO3MOXKHBIX YPaBHEHHMIT peakiyii B HOHHO-MOJICKYJISIPHOIT (hopMe, IPHBECTH YPaBHEHHS JUCCOLMALINH 110~
JIY4SHHBIX THIPOKCHIOB.

Onmneit 2. 3anucats ypasHenue auccouuanun CHsCOOH u CH3COONa, NH4OH u NH4Cl . [Inst cnaObIX 2JI€KTPOJIMTOB 3alUCATh BbI-
paXkeHHsl KOHCTAHT JAMCCOLMALINY, IPUBECTU €€ 3HAUCHHUE U YKa3aTh HAIIPaBJICHHE CMELIEHHSI PABHOBECHSL.

OmnbiT 3. CocTaBUTh ypaBHEHHS PeaKklrii B MOJICKYJSIPHOM Y HOHHOM BHJIax.

OmbIT 4. OTMETHUTH XapaKTep OKPACKU UHAUKATOPOB B PA3IUUHBIX CPEIaX.

OmbIT 5. OTMETUTH XapaKTep OKPACKU HHINKATOPOB, PEaKIUIO cpesl U 3HadeHue pH. HanucaTs HOHHBIE U MOJICKYJIIPHbBIE YPAaBHEHUS
peaxiuii ruponusa
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OmnbiT 6. Hamucath ypaBHEHHs peakiuii, KOTOpbIe MPUBEIH K 00pa30BaHHIO 0CAJIKa U BBIJCICHUIO rasa.

3aJaHus JUIs CAMOCTOSTENbHOM PaboThI:

1. Tlouemy B ombITe 1 rHAPOKCHI KOOAIbTa PACTBOPUIICS TOJIBKO B paCTBOPE KUCIOTHI, a TUApokcuy xpoma (I1I) — B pacTBOpe KUCIOTH
1 B pactBope ménoun? Crenats BBBOJ O XapaKTepe EKTPOIUTHICCKON JUCCOMAIIY HOIYYCHHBIX THIPOKCUIOB.

2. [Touemy B ombITe 2 MPOU30IIIO U3MEHEHHE OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOTHI M OCHOBAHHUS MpH J100aBICHUH COJeH?

3. IIpu Kakux ycIOBUSX PEaKLUH B PACTBOPAX HIEKTPOIUTOB HEOOPATUMBI?

4. Kakyro okpacKy IpHOOpETaeT JaKMyC B KHCIION, HeiTpanbHOMU U IIeIo4YHOll cpenax?

5. Kakwue conu He noasepratotes ruaponusy? [Ipusenure npumMepsi.

PexomMen1yemMble HCTOUHUKU

OcHoBHas nuteparypa: 1, 3, 4, 6.

JlononuurensHas aureparypa: 2, 7, 8, 13, 15, 16.

KoHTpoJIbHbIE BOIIPOCHI JUISl CAMOIPOBEPKHU

1. B 4eM CyIIHOCTb TEOPHH IEKTPOIUTHIECKON Juccoranun?

2. Uro Takoe CTeNeHb AIEKTPOIUTHUECKON Juccoluanumn’?

3. Ha xakue Ipynimsl YCIOBHO JEIAT JCKTPOJIHTHI 10 BENMYUHE CTEIEHU aucconuanun? IIpuBenure npuMeps! IpeicTaBUTeNeH ITUX
rpyIII.

4. Bo3aMO>KHa JIM peaKiys MKy THAPOKCUIOM HATPHUS U XJIOPU-TOM Kajus?

5. YKaKHuTe PEaKHIO CPEIbl PACTBOPOB CIEAYIOIIUX CONEH:

a) cysnbdaTa HATpHUs;

0) kapOoHaTa KaJus;

B) xsopuna xenesa (111);

r) ¢ropusa aMMOHHUSI.

Jladoparopnasi padora Ne 5

OKHCJINTETbHO-BOCCTAHOBUTEJIbHbIE Pe€aKIuu

[{enb paboThL: M3yUYeHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB JIEMEHTOB B HU3ILICH, TPOMEKYTOYHON M BBICIICH CTENEHAX
OKHCIJICHHS, BIIUSIHUS CPE/Ibl HA XapaKTep OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX MIPOIIECCOB.

3azanue (OUbITHI):

Omeit 1. M3ydyeHne OKHUCIUTEIHHO-BOCCTAHOBUTENFHON JBOWCTBEHHOCTH COEIWHEHHN CEPhl B MPOMEKYTOUHOW CTENEHHU OKUCIICHHS
s

OmnpiT 2. U3yuenne Biusiaus pH cpebl Ha XapakTep BOCCTAHOBJICHHS IIEpPMaHTaHaTa KaJHsl.

Omeit 3. M3yyenne B3auMoIeHCTBHS IEPOKCHIa BOAOPOAA ¢ HOIUIOM KaJHsl.

OmnbIT 4. M3ydeHne CBOMCTB OPraHUYECKUX BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

[opsi10K BBINIOTHEHMUS:

OmnsiT 1. B npobupky BHecTH 5...6 Kamnenab pacTBOpa JUXpoMaTa Kajiis, a BO BTOPYIO 5...6 Kamenb pacTBopa cyiab(uia Hatpus. B ka-
JKILYI0 IPOOUPKY 100aBUTH 110 HECKOJIBKY Kamesb 2 H CEPHOI KUCIOTHI M IO 2 MUKPOLINATEIS CY/Ib(pUTA HATPHS.

OmnbiT 2. B Tpu npoOupku BHecTH 110 3...4 KamiyM pacTBOpa MepMaHraHara Kanus. B oqHy npodupky n106aButh 2...3 Kamim pactBopa
CEpHOM KHUCIIOTHI, BO BTOPYIO — CTOJIBKO JK€ BOJIBI, @ B TPETHIO — CTOJIBKO K€ pacTBOpa Hiejoun. Bo Bce Tpyu nmpoOHMpKH BHECTH MO JBa MUK-
pormaTens KpUCTAIMYECKOro CyIb(pHTa HATPHUs W NEpeMEeNIaTh PacTBOPHI JI0 IOJHOTO pacTBOpeHMs KpucrawioB. Yepes 3...4 MHUHYTHI
OTMETHUTb U3MEHEHHE OKPACKH PACTBOPA BO BCEX TPEX CIIydasXx.

OmnsIT 3. B mpobupky BHecTH 5...6 Karens pacTBopa HoIuaa Kalvsi, HOAKHUCIUTE €ro CepHON KHCIOTOM, a 3aTeM npubaBuTh 1...2 xan-
JIM pacTBOpa MepoKcua BOJIOpPoAa.

OmnbiT 4. B ipoOupKy ¢ pacTBopoM auxpomaTa Kamus (5...6 Kamenb) BHECTH 2...3 KalUld KOHIEHTPUPOBAHHOH CEPHOW KUCIIOTBI U
4...5 Kamenpb dTUIIOBOTO CITUPTA.

®dopma oTueTHOCTH:

OmnsiT 1 3anmcats HaOM0naeMBbIe siBiIcHUS. a) OOBSICHUTD, IIOYEMY H3MEHHIIACh OKpacKa B MEpBOH MPOOHpPKE, U TIOMYTHEN PacTBOP BO
BTopoil. Ompenenuts QyHKIMIO cyiabduTa HATpUsS B KaxaoM ciydae. 0). CoCTaBUTh YpaBHEHUSI HPOBEICHHBIX OKHCIUTENIBHO-
BOCCTAQHOBHTEJNBHBIX peakuuii. Fcronp3ys MeTo| 2JIeKTpOHHOTo Oananca, moaoopaTs crexuoMeTprudeckue Ko OUIueHTs.

OmnsiT 2. Hcmonp3yst MeToJ| BIEKTPOHHOTO OallaHCca, COCTAaBUTh YPaBHEHUs OKHCIHTEIBFHO-BOCCTAaHOBHUTEIBHBIX peakiuid. OOpaTHTh
BHIMaHHE Ha T0, YT0 COCHHEHNA MapraHIa B pasMMHEIX CTEMEHAX €T0 OKHC/ICHNA HMEIOT XapaKTepHEIe OKPAcKil: HOH MnOy4 ¢uonero-
BYIO OKpacKy, HoH MnQ,* — 3enenyio, non Mn“" — c1a60o-po30Byi0, a IPU Majol KOHIEHTPAIUH IPAKTHYECKH GecBeTHY0. JIMOKCH/ Map-
TaHIa — TPYIHOPAaCTBOPUMOE BEIIECTBO OYporo IBeTa.

OmnsiT 3. 3anucate HaOmoxaemble siBieHUs. a) OOBSICHHUTH, IS KAKOTO BEIIECTBA XapaKTepHa IOsBUBLIAsCS okpacka? 0). Hammcats
ypaBHEHHUE OKHCINTEIbHO-BOCCTAHOBUTEIBHON PEAKIIMK U ONPeIeNIMTh (DYHKIHUIO IEPOKCHAA BOAOPoa B Hell. Mcronb3yst MeTo 3J1eKTpOoH-
Horo OanaHca, 1o100paTh CTEXHOMETPHIECKHE KOIPPUIIUSHTHI.

OmnbiT 4. Vcnone3yss METOA 3JIEKTPOHHOTO OallaHCa, COCTaBUTh YpaBHEHHE OKUCIIHMTEIILHO-BOCCTAHOBUTENILHOM peakiuu. OOpaTuTh
BHHMaHHe Ha TO, 4TO XpoM (+6) neperen B xpoM (+3) , a yriepon (+2) B 3THIIOBOM cripTe B yriepon (+1) B ykcycHoM asnpaeruae. Otme-
TUTh U3MEHEHHE 1IBETa PACTBOPA U MOSIBJICHHE CHEU(PUUECKOT0 «s10JI09HOr0» 3araxa, HPUCYIEro YKCYCHOMY allbACTHIY.

3aJaHus JUIsl CAMOCTOSTENBHOM PaboThI:

1. OObscHuTE, IOUYEMY CYIbQHUT HaTpUsi MOXKeT BhIcTynaTh B OBP u kak okuciuTenb, 1 Kak BOCCTAHOBUTEIb.

2. OOBSICHHUTE, HCTIONB3YS PE3YJIBTATHI OIBITA 2, KaK BIMSET XapaKTep Cpelbl Ha MPOIIECCHl BOCCTAHOBICHUSI IEPMaHTraHATa KaJlHsl.

3. Onpenenure, K KAKOMY THITY OTHOCSTCSI OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, PACCMATPUBAEMbIC B Ka)XKIOM OIIBITE.

4. YKaxuTe, aTOM KaKoro 3JIEMEHTA B OIBITE 3 SBISETCS BOCCTAHOBUTENEM, @ KAKOTO — OKHCIIMTENIEM U [TOYEMY.

5. OOBsCHHTE, UCTIONB3YS PE3YNIBTATHI OIbITa 4, KaKyl0 (YHKIMIO MOTYT BBITIOJIHATH Oprannieckue Bemecrsa B OBP.

PexomeH1yeMble HCTOYHUKH

OcHoBHas nuteparypa: 1, 3, 4, 5, 6.

JlononuurensHas auteparypa: 2, 8, 13, 14, 15, 16.

KoHTpoJIbHBIE BOIIPOCHI JUISl CaMOIPOBEPKH

1. Kakue peakiun Ha3bIBAIOTCS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIMHU?

2. Kakue u3 HIKENPUBEACHHBIX PEAaKIUi OTHOCATCS K OKHCIIUTENIbHO-BOCCTAHOBHTEIIBHBIM:

a) H, + Clz — ZHCI;

6) SO, + Br; + 2H,0 — 2HBr + H,SOy4 ;

B) NH4C1 — NH;3 + HClI;

r) Cry(S04)3 + 3KOH — Cr(OH)s + 3K;SO4;

1) HaSO3 + 2H,S — 3S + 3H20;

e) 2Cul; — 2Cul + I3;

) CuCl; + NaS — CusS + 2NaCl;
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3) NH4NO,— Nj + 3H,0 .

3. Kakoe BeIecTso Ha3bIBaeTCs OKHCIHUTENEM, a Kakoe — BoccTaHosuTeneM? TIpuBeuTe NpuMepsL.

4. Kaxoii mpoliecc Ha3bIBAETCS OKHCIEHHEM, a KAKOH — BOCCTAHOBJEHHEM?

5. Kakue U3 HIDKeNpHBEIEHHBIX IPOIIECCOB TIPECTABIIAIOT B0l

OKHCJICHHE, a Kakhe — BoccTaHoBlenne: S — SO377 S — 5% .Sn — Sn** ; 2H" — Hy: Cl — CIO%* ; MnOs — MnO,; Fe¥* — Fe?*.

JlaGopaTopnas padora Ne 6

Onpenesienne TemoBoro 3gdexra peakiu HeHTPATU3ANUT

[{enb paboThl: MPUOOPETEHHE HABBIKOB OMPEICIICHHS TEIUIOBOr0 A eKTa peakiyn HelTpanu3aii CUIbHON KUCIOTHI CHIIBHBIM OCHO-
BaHHEM C HCIOJIb30BAHUEM KAJIOPUMETPHUYECKOH YCTaHOBKH.

3aganue (ONbIT):

Onpezenenue TeroBoro 3h¢pekra peakiuy HeHTpaI3aliy a30THOM KUCIOTHI THAPOKCHIOM KaJlis C TIOMOIIBIO KaJOPHMETPUISCKON
YCTaHOBKH.

TTopsi/10K BBINOJIHEHHUS:

Co0Opatb KaJOpUMETPUUYECKYIO YCTAHOBKY U 4Yepe3 BOPOHKY B KaJOPHUMETPUUECKUH COCY] HAJIUTh OTMEPEHHbIE MEPHBIM LIMIMHIPOM
50 M 1 M pacrBopa HNO3z. Bo Bropoit mepHslii unuaap Hanmute 50 mit 1 M pactBopa KOH u nocraButh ero Ha 3...4 MMH JUlsl BBIDAaBHU-
BaHMS TEMIIEPATYPHI PSIZIOM C KaJIOPHMETPOM.

OnycTuTh TEPMOMETpP B CTaKaH C PacTBOPOM LIEJIOYM M 3aMepUTh Temmeparypy pactBopa ( 7 mgem) € TouHOCThIO 10 0,1 K. 3atem,
OIIOJIOCHYB LIAPUK TEPMOMETPA BOJOI U OCYIIHB €ro (MIbTPOBAILHONW OyMaroii, OyCTUTh TEPMOMETP B PACTBOP KHCIIOTHI. 3aMEPUTh TEM-
neparypy pactBopa KUCIOTHI ( 7 xuenor)-

Yepes BOPOHKY BBUIMTH PACTBOP LIEJIOYN B KUCIIOTY M, HENIPEPHIBHO NEpEMEIINBAsi pACTBOP MEIIAJIKON, U3MEpATh Temueparypy. Ot-
METUTH CaMyI0 BBICOKYIO TeMIiepaTypy 7 .

®Popma oTuerHOCTH:

CoCTaBUTh TEPMOXMMHYECKOE YpaBHEHUE NPOBEACHHON peakuuu. Paccuurars €€ TernoBoit (et U OTHOCUTENBHYIO MOIPELIHOCTh
OIBITA. a). BEMUCINTG CYyMMapHYIO TEIIOEMKOCTh CUCTEMBI; 0). BEMHUCINTD TEIIOTY, BBIICISAIONIYIOCS HIIM MOTJIOMIAIONIYIOCS B KallOpH-
Mmerpe; 0). PaccunraTrh ymciao Monell HEeWTpaIM30BaHHOM KHCIOTHI (LEJI0YH) , YYNUTHIBas 3alaHHYI0 MOJIIPHYIO KOHIIEHTPALHUIO U 00bEM
pacTBopa.

4. PaccunTtaTh M3MEHEHHUE YHTAIBIINN peakuus Heirpanu3anuu (k/x/mMonb)

3ajiaHus JUIsd CaMOCTOSITEIbHON pabOoThI:

1. Kakue ypaBHEHHs Ha3bIBAaIOTCS TepMOXHUMUYecKuMHu? [IpuBeanTe npumepsl.

2. Ilpu KakuX yCIOBHUSAX TEIUIOBOM 3 (HEKT XUMHYESCKOW PEaKI[MU YUCICHHO PABEH H3MEHCHHUIO SHTABIUI?

3. s KakuX U3MEPEeHUH UCIIONb3yeTCs KaIOpUMETPUIECKasl yCTaHOBKa?

4. Ha uro yka3eiBaet 3HaK AH B mpoBeeHHOM ombITe?

5. Iouemy TemioBbie 3 (GEKThI peakiii HeUTpaTU3anK COMSIHOW M a30THOM KUCIIOT TUAPOKCHIOM KajHsl OAMHAKOBBI, HO OTIHYAIOT-
Csl OT TEIJIOTHI HEWTpaIN3aliy YKCYCHOM KUCIOTHI? B kakoM cityyae Teruiora HelTpanu3anuy 0oibie?

PexomMenyemMble HCTOUHUKH

OcHoBHas nuteparypa: 1, 4, 6.

JlononuutensHas auteparypa: 2, 3, 8, 15, 16.

KoHTpoJIbHBIE BOIIPOCHI JUIS CaMOIPOBEPKH

1. Kako#t 3HaK MMeeT CTaHAapTHas TEIoTa 00pa30BaHus:

a) JKHIKOU BOJIBI,

0) razoo0Opa3Hoii BObI?

Kakas 13 yka3aHHBIX BEJIMYHH O0JIbIIE 10 aOcomoTHOMY 3HaueHUI0? OOBSICHUTE, TOYEMy

Qt HaOgy < Qr HaOpx

2. Yro nokaseiBaeT dHTAIBNUA? UTO 1MOKa3kIBaeT AHszgg?

3. Kakoii 3HaK IMeeT U3MEHEHHE YHTAIBITHN B CIIEAYIOIINX MIPOIeCccax:

a) CropaHue BOJ0poAa;

0) KOHJEHCAlUs BOJISHOTO T1apa;

B) pPa3JIOKEHHE BOJIBI HA BOJOPOA ¥ KUCIIOPOJ;

T) 3aMep3aHue BOJIbI?

4. Yka3ate ypaBHeHHUe peakiuu, AH KoTopoii sBiIseTcs SHTanbInei 00pa30BaHus BEIECTBA:

a) CaO(K> C02(1-) = Ca003;

6) C(K) +2C|2(r) = CC|4(K);

B) CFu = Ci 2Fo).

5. Jlnst Kakoro BELIeCTBA SHTAJBIIHS 00pa30BaHUs paBHA HYIIO?

a) HzOz;

6) H2SOy4;

B) Oz;

F) Os.

Jladoparopnasi padora Ne 7

CkopocTh XMMHYECKHX PeaKIHil 1 XHMHYeCKOe PaBHOBeCHe

[{enb paGoThL: TPUOOPETEHIE HABBIKOB OIPEACICHUS CKOPOCTH XUMHUYECKOH PEaKIHK; H3yUCHHE ¢¢ 3aBUCHMOCTH OT KOHLICHTPALlHU
pearupyromyx BeIeCTB U TEMIIEPaTypPhl; HCCIIEJOBAHUE CMELICHHST XHMHYIECKOTO PAaBHOBECHSI.

3agaHue (ONbITHI):

OneiT 1. U3ydeHue BIMSHUS KOHLEHTPALMU PEArNPYIOIIUX BELIECTB HA CKOPOCTh XUMHYECKON PEaKIHu.

OmneIT 2. 3y4eHue BIMSHUS TeMIIEPaTyphl Ha CKOPOCTh XUMHYECKON pEaKLiH.

Omneit 3. M3yyeHune cMeleHHns: XUMHYECKOTO0 PaBHOBECHSI ITPU N3MEHEHHH KOHIICHTPALMU BEIIECTB.

ITopsI0K BBINONHEHHUS:

OnsiT 1. Beinonnenue onbita. [IpuroroBuTh TpU pactBopa THOCYIb(aTa HATPHUS PA3IMYHOW KOHIEHTpauuu. J{is 3Toro mpoHymepo-
BaTh TpH Oonbinue cyxue npobupku. B mpobupky Ne 1 mamuts 15 Mt 0,2 M pactBopa THOCYIb(aTa HaTpus, B Ipodupky Ne 2 — 10 mi pac-
TBOpa THOCYNb(aTa HATPUS U 5 MJI AUCTHIUIMPOBAHHOW BOABI, B poOUpKy Ne 3 — 5 mu1 pacTBopa THOCy b(ara HaTpus U 10 M1 IUCTHILIH-
poBaHHO# BoJbl. B Tpu MepHbIe npodupku HamuTh 110 5 M 20 %-ro pactBopa cepHoit kucnotsl. [locnenoBarensHo 100aBUTH IO 5 M pac-
TBOpa CEpHOW KUCIOTHI B poOupku Ne 1, 2, 3, kakaplil pa3 oTMedasi 0 CeKyHIoMepy BpeMsi peakiuu. (BeUIMBaTh CEpHYIO KUCIIOTY B pac-
TBOP THOCYIb(aTa HATPUs HyXKHO OBICTPO).
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OmnbiT 2. [IpoHyMepoBaTh TpH OOJBIINE CyXHE MPOOUPKH U HAUTH B Kaxayko mo 15 mi 0,2 M pactBopa THOCynb(arta Hatpus. B Tpu
MepHbIe MpoOUpkH HamuThk 1o 5 M1 20 %-ro pactBopa cepHol kucioThl. B npobupky Ne 1 ¢ pacTBopoM THOCYNBb(paTa HATPUS OIYCTUTH
TEpPMOMETp, U3MEPHUTH U 3aIIUCATh TEMIIEPATypy pacTBopa. BeIHYTh TEpMOMETp, IPHIUTH 5 MJI pacTBOpa CEPHON KHCIOTHI B TpoOHpKy Ne 1,
OTMETHTH N0 CEKYHIOMepy Bpems peakuuu. [1onrotoBuTh BOIsIHYIO OaHIO ¢ TemmepaTypoit Ha 10 °C Bbllle KOMHATHOM, OIyCTHTHh B HEé
Oonbiryro npobupky Ne 2 ¢ pactBopoM THOCYNb(haTa HATPHUs ¥ MPOOUPKY € cepHOW KHcIoToi. B mpobupky Ne 2 onmycTuTh TepMOMETp U
CIISITUTH 3a MOBBILICHHEM TEeMIepaTyphl pactBopa. Jlepkars npodupky Ne 2 ¢ pacTBOPOM H MPOOUPKY € CEPHOI KUCIOTOH Ha BOJSHON OaHe
JI0 TeX Iop, HoKa ux temneparypa He cranet Ha 10 °C Bbiie, yeM mpodupku Ne 1. Tlocne 3TOro NpuiIMTh OTMEPEHHOE KOJIMYECTBO CEPHOM
KUCJIOTBI K pacTBOpY THOCY b(haTa HaTpus B podupke Ne 2 1 oTMeTuTh Bpemst peakiu. Harpets BonsiHyto 0aHIo, PUIMBAs B HEE ropsuylo
BOJy Tak, yToObl Temneparypa 6anu Ha 20 °C npeBbliiaia koMHaTHYI0. OnycTuTth B 0aHio npodupky Ne 3 ¢ pacTBOpoM U IpoOUPKY ¢ cep-
HO#1 kucnotoil. B nmpobupky Ne 3 omycTUTh TEPMOMETP H CIIEIUTH 32 MOBBIIICHHEM TeMIiepatypbl. Kak Toinbko Temmeparypa npooupku Ne 3
craneT Ha 20 °C Bblie, yeM npoOupku Ne 1, BBIHYTh TEPMOMETP, MPHIUTH B poOupky Ne 3 k pacTBOpy THOCYJIb(aTa HATPUS OTMEPEHHOE
KOJIMYECTBO CEPHOIl KUCIIOTBI M OTMETUTh BPEMSI PEAKLIUH.

OmsiT 3. B Gonbiryto npobupky Hanmuts 10 mit 0,0025 H pactBopa xuopuna xenesa (I1I) u go6aButs Takoe sxe kommuecto 0,0025 H
pacTBOpa pojranua kanus. PactBop nepememath CTEKISIHHOM NAaJOYKOM U Pa3NUTh B MPEABAPUTENILHO IPOHYMEPOBAHHBIC YETHIPE MPOOHP-
ku. [Ipobupky Ne 4 ¢ pacTBOpOM OCTaBHUTH B KauecTBE KOHTPOJIbHO# (7151 cpaBHeHwMs1). BHecT B mpoOupky Ne 1 HECKONBKO Karenb KOHIeH-
TPUPOBAHHOT'O PACTBOpA XJIOPU/A XKelle3a, B IpoOupKy Ne 2 — HECKOJIBKO Kallelb HACBIILIEHHOTO pacTBOpa poJaHua Kaus, B Ipooupky Ne 3
— HECKOJIbKO KPUCTAJUIOB XJIopHaa Kaiuss. OCTOPOXKHO MepeMelaTh pacTBOPbI B IPOOUPKaX M CONOCTABUTh HHTCHCMBHOCTH OKPACKH TIOJY-
YEHHBIX PACTBOPOB C LBETOM HCXOHOI0 pacTBOpa B KOHTPOJIbHOU npodupke Ne 4.

®Popma 0TUETHOCTH:

Onmnpit 1. [TonydeHHbIE B ONBITE SKCIICPUMEHTAIBHbIC JaHHBIC, @ TAKKE PACCYMTAHHBIC CPEAHUE CKOPOCTH PeakUu (MOJIB/JI C) 3aHECTH
B Tabmuny. IToctpouTh rpaduk 3aBHCUMOCTH CKOPOCTH PEakHH (MOJB/JI C) OT KOHLEHTpauuu (MOJb/1) THOcydb(hara Hatpus. Caenatsh
BBIBOJI O XapakTepe 3Toi 3aBUCUMOCTU. OOBICHUTD, TIOUEMY 3aBUCUMOCTD BBIPAXKACTCSI MPSIMOM JTHHUCH.

Onmnpit 2. Tloy4deHHbIE B ONBITE SKCIICPUMEHTAIBHbIC JJaHHBIC, & TAKKE PACCUYMTAHHBIC CPESAHUE CKOPOCTH PEaKHU (MOJIB/JI C) 3aHECTH
B Tabimiy. [TocTponts rpaduk 3aBUCMOCTH CKOPOCTH peakuuy (Moib/i1 ¢) ot temmeparypsl (°C). Choenats BBIBOJ O XapaKTepe 3TOW 3aBH-
CHMOCTH.

OmnbiT 3.Pe3ynbraTel HaOmoAeHU 3aHecTd B Tabauily. COCTaBUTh MOHHO-MOJICKYJSIPHOE YpaBHEHHE MPOBEICHHOW peakiuu. Hamu-
caTh BBIPAXKEHUE U1l KOHCTAHTHI PABHOBECHSI.

3ajiaHus JUIsd CaMOCTOSITEIbHON pabOoThI:

1. B uém 3akimodaeTcss KHHETHYECKasi XapaKTepUCTHKA XUMUUecKoil peakiun? [lepeuncinte GpakTopsl, OT KOTOPHIX OHA 3aBUCHT.

2. Kakast cTaaust CIIO)KHOM peakiuy Ha3bIBaeTCs IMMUTUPYIOLICH?

3. Kakoii Buj1 IMeeT KHHETHYECKOE YpaBHEHHE H3ydaeMoii B onbiTe 1 peakiun?

4. TTouemy B KauecTBE MEPBOM TOYKH KPUBOM CKOPOCTH PEAKIIUH B IIEPBOM OMBITE MPABOMEPHO HCIOIH30BATH TOUKY Hauana KOOPIH-

Hat?
5. Ilouemy rpaduyeckasi 3aBUCUMOCTb CKOPOCTH PEAKIMH OT TEMIIEPATyphl HE MOXKET BBIpayKaThCsl MpsMoi JiHUeH? Mcnonb3ys ypas-
nenue Baur-T'odda, ycranoBute popmy TUHUU 1 00OCHYHTE, TIOYEMY HENb3s HAYMHATH 3Ty JIMHHUIO OT Havaja KOOpAUHAT.

PekoMeHyemble HCTOUHUKU

OcHoBHasi uteparypa: 1, 3, 4, 6.

JononuurenpHas nurepatypa: 2, 8, 9, 15, 16.

KOHTpOoJIbHBIE BOIIPOCHI JUISl CAMOIIPOBEPKH

1. Hanmmkre MateMaTHyeckoe BBIPaXKEHHE CKOPOCTH JUTS CIIE/YIOIINX PeaKInii:

a) H,+Cl, — 2HCI; 6) 2H, + O, — 2H,0; B) CuO + H, — Cu + H,0.

2. Kak m3mensiercst ckopocts peakuuu 2NO + O; — 2NO;

a) npu yBenuuennu konueHrpanuu NO B Ba pasa;

0) npu OHOBpeMEeHHOM yBenuueHuu koHuentpauu NO u Oz B TpH pasza?

3. UeMy paBHa KOHCTaHTa CKOPOCTH XHMHUYECKOM peakunu? KakoB Gpu3ndeckuii CMBICI 3TOI BETHYHHBI?

4. HanuimTe MaTeMaTHYecKoe BhIpaKEHNE KOHCTAHThI XMMHUYECKOTO paBHOBecHs [uis creayronmx peakuuit: a) N2 + 3Hz <» 2NHs; 6)
2NO; <> N;04.

5. B KaKy1o CTOpOHY CMECTSTCS paBHOBECHSI

2CO + Oz «> 2CO; + 568,48 x]Jlx;

280, + Oz «» 2503 + 172,38 k/Ik;

2HBr < H; + Br; - 59,83 JIk;

2N2 + 0 2Nzo - 56,90 K):[)K.

a) P HOHWKEHUH TEMIIepaTyphbl;

0) IpY MMOBBIICHUH AAaBJICHUS?

JlaGopaTopnas padora Ne 8

l'anbBann4vecknii 3aemMentT. Koppo3us. Jiekrposus.

[lenb paboThI: M3ydeHUE IEKTPOXUMUYECKHX IIPOIIECCOB, MPOTEKAIONIMX B raJlbBAHUUYECKOM 3JIEMEHTE U MIPHU NIEKTPOIIH3€ BOTHBIX
PacTBOPOB IEKTPOIUTOB.

3anaHue (ONbITHI):

Omnsit 1. OOpa3zoBaHue rajJbBaHUYECKHUX Map MPU XMMHUUYECKUX peakuusx. a). B3aumonelcTBue LMHKA ¢ CEPHOM KHCIOTOH B OTCYTCT-
BUH ¥ NPHCYTCTBUU MeH. 0). Kopposust OlMHKOBAHHOTO H JIy)KEHOTO JKele3a.

Oneit 2. M3yuenne 31eKTpon3a BOAHOIO PacTBOPa HOAMAA Kalus ¢ HHEPTHBIMH 3JIEKTPOIAMH.

Onsit 3. M3yuyenue 31eKTpoiii3a BOAHOTO pacTBOpa Cynb(aTa Kajlus ¢ HHEPTHBIMH 3JIEKTPOIaMU.

Onsit 4. M3ydyenue 31eKTpoiii3a BOAHOTO pacTBOpa Cyib(aTa MEAN ¢ HHEPTHBIMHU JIEKTPOJIAMHU.

OmsIT 5. M3ydeHne 3/1eKTpoIIi3a BOTHOTO PacTBOPa CyIb(haTa MEAH ¢ PACTBOPUMBIM MEIHBIM aHOAOM.

IopsaoK BBINOIHEHHUS:

Omnsit 1. a). B3aumopeiicTBre 1IUHKA ¢ CEPHON KUCIOTOW B OTCYTCTBUH M IPUCYTCTBUU MEIH.

Buectu B npoOupky 10 kamnens 2 H cepHO KUCIOTHI ¥ MOTPY3UTh B HEE KyCOUeK rpaHyIMpOBaHHOrO LMHKa (6e3 mpumeceii). YcTaHo-
BUTB, HAOJIOJAETCS JIU BHITECHEHUE BOAOPOJA U3 CEPHOM KUCIOTHI. BHECTH B 3TOT K€ pacTBOp MEIHYIO MPOBOJIOKY, HE JIOTPAruBasch JI0
LUHKA. YOEIUThCS, YTO BBIICICHHE BOJOPOAA Ha MEIHM He MPOUCXOauT. KOCHYThCS MEAHOW MPOBOJIOKOW KycOYKa IIMHKa B mpobOupke. Ha
HOBEPXHOCTH MEIM HOSBSATCS My3bIPbKH BOAOpoAa. OTHATH MEJHYIO INPOBOJNOKY OT LUHKA M yOEIUTHCS, YTO MHTEHCHBHOCTb BbIIEICHUS
BOJIOpOZia CHOBA u3MeHseTcsl. OOBSCHUTH MPOLECCHI, IPOUCXOASAIINE B JAHHON ralbBaHM4ECKOH mape.

6). Koppo3susi ollMHKOBaHHOTO U JTy)KEHOT0 XKeJje3a.
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Ha macTMHKM OLIMHKOBAaHHOTO M JIY)KEHOT'O JKelie3a MOMECTUTh 1o | Karmyie 2 H cepHOW KHCIOTHI U rekcaunanodeppara (I1I) kamust
Ks[Fe(CN)s]. Kpachas kpossiasi coib Ks[Fe(CN)s] sSBISCTCS YyBCTBHTENBHBIM PeaKTHBOM Ha HOHEI Fe?', ipi B3auMoelicTBIM ¢ KOTOPBIME
JIaeT CHHEE OKpaIliBaHHeE.

OmnsbiT 2. B CTeKISIHHBINA COCY AIEKTPOJIn3epa HAJIUTh J0 METKH PacTBOP HOIUIA Kauus H 100aBUTh 5...6 kamens (eHondranenna.
OmnycTUTb B 3JIEKTPONIU3Ep TPadUTOBBIE IEKTPOJIbI, IPUCOSIMHEHHbBIE K HCTOYHUKY HOCTOSHHOTO TOKA. BKJIIOYNTH MCTOYHUK TOKA M IPO-
IIYCTHUTh IEKTPUUECKHUN TOK Yepe3 IEKTPOIIHT.

OmnpiT 3. B CTeKIISIHHBIN COCY]] 3IEKTPONU3Eepa HAUTH 1O METKH PacTBOp Cyib(aTta HATpUsi U 100aBUTH 2...3 Karum pacTBopa JIaKMy-
ca. OmycTuTh B dJeKTposu3ep rpadUToBbIC HIEKTPOABI, PUCOSIUHEHHBIC K UCTOYHUKY MOCTOSIHHOTO TOKA. BKIIIOUUTH UCTOUHHMK TOKA B
CeTb ¥ IIPOITYCTHUTH 3JIEKTPUIECKUH TOK Yepe3 3JIEKTPOIIUT.

OmnbiT 4. B CTEKIISSHHBINA COCY/] 2JISKTPOJIHM3Epa HAIUTh IO METKH pacTBop cyibgara menu. OmycTUTh B NEKTPOSH3ep rpaduroBbie
JEKTPOJIbI, TPUCOSTUHEHHBIE K HCTOYHHUKY IOCTOSHHOTO TOKA. BKJIIOYNTH MCTOYHMK TOKA M HPOIYCTHTH SIEKTPHUYECKHH TOK Yepe3 dJIeK-
TPOJIHT.

Omneit 5. [ToMeHsATH HOJIIOCA HA ANeKTpoaax. [Ipu 3TOM MeHBIN KaTO/ CTAaHET aHOJIOM, & aHOJ — KaTOJOM. BKIIIOUNTh HCTOYHUK TOKA U
HPOIYCTHTH IEKTPUUECKUI TOK Yepe3 HJIEKTPOIIMT.

®Popma oTueTHOCTH:

OmnsiT 1. a) [IpuBecty cxeMy ranbBaHHYECKOTO JIEMEHTA, YKa3aB HAIPaBICHUE IIEPEX0/a AIEKTPOHOB; 3alMCcaTh YpPaBHEHUS IIpoLeC-
COB Ha KaTojie ¥ aHoje. 0). 3anuch pe3yabTaToB onbita. OOBICHUTH TMOSBICHAE CHHETO OKPAIIMBAHUS B CIIy4ae JIy)KEHOr0 XKelie3a U OTCYyT-
CTBHUE €ro B CJIy4ae OLMHKOBAHHOIO JKeJe3a.

OmnbiT 2. CoCTaBUTH CXEMBI AHOAHOTO M KaTOJHOTO IporeccoB. OTMETUTh, KaK M3MEHMIICS IIBET PAcTBOpA B KATOAHOM M aHOIHOM
IIPOCTPAHCTBE JIEKTPOIHU3EPA.

Omngit 3. CocTaBUTH CXEMbI aHOIHOTO M KaTOJHOTO mpoueccoB. OTMETUTh, KaK M3MEHUIICS LIBET JIAKMYCa B KATOAHOM U aHOAHOM IIPO-
CTPAHCTBE HJIEKTPOIU3EPA.

OmnbiT 4. CocTaBUTH CXEMBI aHOAHOTO U KaTOJHOTO rporieccoB. OTMETHTS, TOSBIICHHE Ha KaToze Oyporo Hainera. Hamer ¢ kaTona He
YIaJiTh, @ OCTABUTH JUIsl IPOBEACHHS ONbITa 5.

OmnbIT 5. 3amuck pe3ynbTatoB onbiTa. COCTaBUTh CXEMbI aHOAHOTO U KaTOAHOTO IMpoieccoB. OTMEThTE HCUE3HOBEHUE Oyporo Hajaera
Ha OJTHOM 3JICKTPO/IC U MOSIBJICHUE €r0 Ha JPYroM.

3ajiaHus JUIsd CaMOCTOSITEIbHON pabOoThI:

1. OOBsIcHHUTE, KAKOW 3JIEKTPO/I B OMBITE | SBISIETCSI KATOAOM, a KAKOW — aHOIOM.

2. [Touemy U3MeHHIICS LIBET PACTBOPA B KATOJIHOM M aHOJHOM IIPOCTPAHCTBE AIIEKTPOJIU3Epa B OMbITax 2 u 37

3. Kakwue 31eKTpo/ibl Ha3bIBAOTCSl HHEPTHBIMU? 13 KaKMX MaTepualioB OHM W3TOTAaBIMBAIOTCS?

4. Ha xakoM asekTpojie B onbiTe 4 nosiBisiercst Oypblii Hanet? Uro 310 3a BemecTBo?

5. OOBsicHUTE, UCTIONB3Ys PE3YJIbTAThI ONBITA 5, KaK MPOTEKAET JIEKTPOIHU3 C PACTBOPUMBIM aHOIOM.

PexomMenyemMble HCTOUHUKH

OcHoBHas nmuTeparypa: 1, 3, 4.

JlononuurenpHas autepatypa: 2, 5, 6, 11, 12, 15, 18.

KoHTpoJIbHBIE BOIIPOCHI JUISl CAMOIPOBEPKHI

1. Kakolii nporecc Ha3bIBa€TCs NEKTPOIU3OM?

2. Kakoii 371eKTpoJ1 IpH 3JIEKTPOJIN3E HA3hIBACTCS KAaTOJIOM, a KaKoi — aHogoM?

3. YeM OTIIMHAIOTCS TPOLIECCHI AEKTPOIIN3a, IPOTEKAIOLINE B PACTBOPE M PACILIABE EKTPOINTA?

4. Kaxue BemiecTBa MOTYT BOCCTaHABJIMBATHCS HA KaToe?

5. Kakwue BemecTBa MOTYT OKUCIISITHCS Ha aHOIE?

JlaGopaTopnasi padora Ne 9

XuMHYecKHe CBOMCTBAa METAJLVIOB

[ens paborel: M3yueHie XUMAYECKHX CBOMCTB $-, P-, d-amemeroB-MetaimioB (Mg, Al, Fe, Zn) u ux coemnHeHmMi.

3ajaHue (ONbITHI):

Onsit 1. M3yuyenue B3anMoIeHCTBUSL MarHHs C KUCIOTON U LIET0UbIO.

Omeit 2. M3yyenne B3auMOICHCTBHS AMFOMUHUS ¢ KACIOTON U LIEOYBIO.

Omerit 3. [omydeHue rTUAPOKCHIA aTFOMHHUS U H3y9YECHHE €TO CBOMCTB.

OmnpIT 4. M3ydeHne B3aMMOIEHCTBHS JKelie3a ¢ KUCIOTOMH U IIEeTI0YEIO.

OmnsiT 5. [omyyenue rugpokcua sxenesa (I1I) u n3ydeHne ero cBOMcTB.

Omnbit 6. [Tonyyenue ruapokcuaa sxenesa (I11) u u3ydeHne ero cBoiCTB.

Omnsit 7. KauectseHHbIe peakuuy Ha noubl Fe?*, Fe™.

OmnpIT 8. M3ydeHne B3anMOICHCTBHS IIMHKA C KUCIIOTON M IIENOYBIO.

Omnsit 9. [TonmyueHue ruipokcuia IMHKA U U3yYEHUE ero CBOMCTB.

OmnsiT 10. V3ydenne B3anMoAeHCTBIS ITHKA C COISIMU.

IopsaoK BBINOIHEHHUS:

Omneit 1. [TomecTuTs B 1Be NPOOUPKH CTPYKKH Maruus. B oxHy npo6upky nodasuts 10 kanens 1M pacTBopa cepHOI KUCIIOTHL, a ApY-
ryio — 10 kanens 1M pacTBOpa THAPOKCHIA HATPHS.

OmbiT 2. Hamuts B oy npo6upky 10 xamens 1M pacTBopa cepHOi KHCIOTSL, a BO BTopyio — 10 kamens 1M pacTBopa ruipokcusa Ha-
Tpust. OIyCTUTB B HUX 110 IPaHyJie AIIOMUHUS (MJIM 110 KyCOUKY aJlFOMHHUEBOH (DOJIBIM OMHAKOBOIO pazmepa).

Omnsit 3. Hanute B 2 npoOupku 1o 4...5 kanens 1M pactBopa conu amomunus (Hanpumep, Al2(SO4)3). [Ipudasuts B 06e nmpoOHpku
mo 4...5 xanenp 1M pactBopa ruapokcuna Hatpus NaOH. HaGmonate oOpa3zoBaHue ocazika. 3aTeM B IEPBYIO NPOOUPKY 100aBUTH 6...7
xanenb 1M pactopa NaOH, a Bo BTopyto — 6...7 xanens 1M pactBopa HSO4.

Oneit 4. [ToMecTHTb B ZIB€ IPOOUPKH XKEJIE3HbIH MOPOIIOK (MM CTpYkKH). B onHy npobupky no6asuts 10 kanens 1M pactBopa cep-
HOH KHCIIOTHI, a BO BTOpyIo — 10 Kanens 1M pacTBopa r'uipoKkcuia HaTpusl.

OmsiT 5. Hamute B 3 mpo6upku 1o 4...5 kanens 1M pactBopa comu xenesa (1) (manpumep, FeSO,). IIpu6aButh B KaskIyro IPOOHPKY
no 4...5 xanenb 1M pactBopa ruapokcuna Hatpus NaOH. HaGmronate oOpazoBaHue ocaaka. 3aTeM B MEPBYIO NMPOOUPKY N00aBUTH 6...7
kanenb 1M pactBopa NaOH, Bo BTOpyt0 — 6...7 Kanenb 1M pactBopa HSO4, a TpeThio ocTaBUTE Ha HeKoTOpoe Bpems. OTMETUTH B TPEThEi
mpoOUpKe N3MEHEHHeE IIBeTa 0cajika uepe3 HekoTopoe BpeMs. [lox meficTBHeM KHCIOpoa Bo3AyXa U BoIbl THApokcuy xkene3a (II) mpespa-
maercst B ruapokcuy xkenesa (I11).

OnbiT 6. Beimonnenue onbita. Hanuts B 2 ipobupku 1o 4...5 xanens 1M pactBopa conu xenesa (11I) (manpumep, FeCls). [IpudaButs
B 00e npobupku no 4...5 kanens 1M pactBopa ruapokcuzaa Hatpus NaOH. Habmonate oOpa3zoBaHue ocajka. 3aTeM B HNEPBYIO MIPOOUPKY
n06aBuTh 6...7 kanens 1M pactBopa NaOH, a Bo Bropyo — 6...7 kanens 1M pactBopa H,SO..

Ombit 7. B oxry npobupky Brectn 5 kanens 0,1M pactBopa FeSOs, a Bo Bropyto — 5 xanens 0,1M pacrsopa FeCls. B nepsyro mpo-
oupky mo6asbte 2...3 kamum pactBopa Ks[Fe(CN)g]. Bo Bropyro npobupky no6assre 2...3 karim pactBopa poaanuaa ammonus NHsNCS.
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OnbiT 8. BeimonHenue onbita. [loMecTHTh B 1Be NPOOMPKY MO rpaHyiie IMHKA. B onHy mpobupky nobasuts 10 kanens 1M pactBopa
CEpHOM KHCIIOTHL, a APYTyIo npobupky gobaButk 10 kanens 1M pactBopa ruj-

pOKcHIa HATPHSI.

OmbiT 9. Hamuts B 2 mpoOupkw 110 6...8 xanens 1M pactBopa comu nuHka (Hanpumep, ZnSO,). [IpubaButs B 06¢ IpoOUpKH 10 2 Kal-
i 1M pactBopa ruapokcuzaa Hatpus NaOH. B nepByro npoOupky n06aButh n36biTok 1M pactBopa NaOH, a Bo BTOpyro — u30siTok 1M
pactBopa H2SO4.

Omngit 10. B3sTh Tpy HPOOUPKH, B KAXIYI0 M3 KOTOPBIX OIYCTHTh IO KyCOYKY IIMHKA. B mepByio mpobupky Ha 1/4 o0bema mpuiiTh
pactBopa xiopuaa xenesa (I11), Bo Bropyro — cynbdara Mesiu, B TPETbIO — HUTpaTa cBUHIA. UTO MPOMCXOAMUT HA TIOBEPXHOCTH IMHKA?

®Popma OTUETHOCTH:

OmnspiT 1.3anmcats HabmoaeHus. Hamcats ypaBHEHHS IPOTEKAIONINX PEAKIMH, YKa3aTh IPOLECCHl OKUCICHNS  BOCCTAHOBJICHHS.

OmnsbIT 2. 3anmcaTh HabmoaeHus. HanmcaTs ypaBHEHMS IPOTEKAIOIINX PEaKIUi, YKa3aTh MPOLECCH OKUCIECHHUS U BOCCTAaHOBIICHHUSI.

OmnbiT 3. 3anucate HaOmoaeHus. Hanucats ypaBHEHUs IPOTEKAIOLIMX PEAKLUI B MOJICKYJIIPHOI U HOHHO# (opmax. 3anucarh BbIBO
00 aM(poTepHbIX (KHCIOTHO-OCHOBHBIX) CBOMCTBAX T'MAPOKCH/IA aTFOMUHUSI.

OmnsIT 4. 3anmcaTh HaOmoaeHus. HanmcaTs ypaBHEHHS IPOTEKAIOIINX PEaKINi, YKa3aTh MPOIECCH OKUCICHHUS U BOCCTAaHOBIICHUSI.

Omneit 5. 3anucarh HaOmoaeHus. Hamucats ypaBHEHHSI IPOTEKAIOUINX PEaKUUid. YKa3aTh, KAKAE U3 HHUX SIBISIOTCS OKHCIUTEIBHO-
BOCCTAQHOBUTEJIbHBIMH, PACCTABUTH B HUX KOA()(OUIMEHTHI METOIOM 3JIEKTPOHHOr0 OajlaHca. 3amucaTh BbIBOJ O KMCJIOTHO-OCHOBHBIX CBOH-
cTBax ruapokcuza sxenesa (II).

Omnsit 6. 3anucaTh HaOmoaeHus. Hanucarh ypaBHEHUs MPOTEKAIONIMX pPeakuui. 3amucath BBIBOJ O KHCIOTHOOCHOBHBIX CBOHCTBAaxX
ruapokcuza xenesa (I11).

OmnbiT 7. 3anucaTh HaOmoAeHus. HanrcaTs ypaBHEHHUs IPOTEKAIOIINX PEaKIUH.

OmnspIT 8. 3amuch pe3yabTaToOB ONBITA. 3amucaTh HaOmroeHns. Hanmcats ypaBHEHNS IPOTEKAIOIINX PEAKIMH, YKa3aTh IIPOLECCH OKUC-
JICHUS] ¥ BOCCTAHOBJICHHSI.

OmnbiT 9. 3anucats HabmoaeHus. Hamucats ypaBHEHUS IPOTEKAIOMIMX PEAKIIUi B MOJICKYJISIPHOM U HOHHO# (opmax. 3amucarh BbIBO
0 KHCJIOTHO-OCHOBHBIX CBOMCTBaX FMPOKCHIA IIMHKA.

OmnpiT 10. 3anucats HabmoaeHus. HanicaTs ypaBHEHHS IPOTEKAIONIMX PEAKIHUH, YKa3aTh IPOLECCHl OKHCICHUS X BOCCTAHOBIICHHSI.

3ajiaHus JUIsd CaMOCTOSITEIbHON pabOoTHhI:

1. Jlaiite Ha3BaHMs IPOAYKTOB B3aMMOCHCTBHSI METAJLIOB C XJIOPOM, a30TOM, KPEMHHEM, BOIIOPOIOM, cepoii, pocdopoM, yriepomaom.

2. YKaKuTe OKUCIHUTENb U BOCCTAHOBUTENb B PEAKIIUN MarHus C KUCJIOTON U IIEJI0YbI0?

3. Kakwue cBoiicTBa IPOSIBIISIOT aJIFOMUHHUN M €r0 THAPOKCH/T IPH B3aUMOJICHCTBUY C CEPHON KUCIOTOM U THJIPOKCHIOM HATpHs?

4. Kakue cBoiictBa nposBisitoT xese3o (I11) u ero ruapokcum npu B3auMoICHCTBUY C CEPHOM KUCIOTOM U THAPOKCHIOM HATpHs?

S. IlpuBeauTe peakiuu, MOATBEPKAAOIINE aM(pOTEPHBIC CBOMCTBA IWHKA U €r0 TMIPOKCH/IA.

PexomeHIyeMble HCTOYHHUKH

OcHoBHas uteparypa: 1, 4, 5, 10, 11, 12.

JononuutenpHas aurepatypa: 2, 6, 9, 16.

KoHTpoJIbHbIE BOIIPOCHI JUISl CAMOIPOBEPKHU

1. Harncats ypaBHEHUS peakluil B3aMMOACHCTBUS YKa3aHHBIX METAJIOB C BOJIOW MIIM BOJHBIM paCTBOPOM CHIIBHOTO OCHOBaHUs. Pac-
CTaBUTh CTEXHMOMETPUUYECKHE KO PUIIEHTHI METOIOM 3JIEKTPOHHOTO OanaHca.

Ca+H,0— Li+H,0 — Be + KOH —
Al + NaOH — Rb + H,0 — Cr + NaOH —
K+ H,0 — Fr+ H,0 — Cd + NaOH —
Ba + H,O — Cs+H,0 — Al + KOH —
Zn + NaOH — Mg + H,0 — Zn + KOH —
Sn + KOH — Sn + NaOH — Be + KOH —
Be + NaOH — Sr+H,0 —

2. HarmcaTh ypaBHEHHUS peakiuii B3aNMOACHCTBUSI YKa3aHHBIX METAJUIOB C KHCJIOTaMH MPU KOMHATHOW TeMIepaType WiH MpHU Harpe-
BaHuH. PaccTaButh crexnomerpuyeckie Ko3QGHUIMEHTH METOIOM JJIEKTPOHHOTO GajaHca.

Fe + HNO3(pa§6_) — Ca+ HZSO4(Konu_) t — Al + HNO3 (ou. paz6.) —
Cr + H2SO4pass) — Na + H2SO4(xom) ) — Mn + HNO3 pas5) —
Mn + H2SOuspass) — K + H2SOs(om) ) — Fe + H2S04 pass) —
Co+ HNO3(pa';6_) - l\/lg + H,S04 (komm.) —> Cu+ HNO3(K0"LL) ®—
Fe + HNO3(xonu.) ® — Mn + H,SO4 (xonm.) —> Cu+ HNO3(pﬂ'§6.) -
Ni + H2SOson) @) — Fe + H2S04 (on) ¢y — Cu + H2SOu(xonu) ) —
Co + H,S0q4 (pas6) — Ni + HNOs (pas6.) —

3. Hanucats ypaBHeHus peakluii B3aMMOAEHCTBHS yKa3aHHBIX METAJJIOB C BOJHBIM PACTBOPOM COJIU. PaccTaBUTh CTEXHOMETpUYECKHE
K03(QULHEHTHI METOIOM JIEKTPOHHOr0 OajlaHca.

Sn + AgNO; — Fe + CuSO, — Cu + HgCl, —
Ni + CuSO4 — Ni + Cu(NOg3), — Ag + PdCl, —
Zn + FeSO4 — Fe + Cu(NO3); — Mn + CdSO4 —
Ag + AuCl; — Fe + Pb(N03)2 — Zn + PbSO,; —
Ti + CdCl; — Cd + SnSO, — Sn + CuSO4 —
Cu + AgNO; — Co + AgNO3 — Ni + CuCl, —
Zn + AuCl; — Sn + Cu(NO3z), —

4. CocTaBUTH 3JIeKTp0HHLII71 OanaHc u pacCTaBUTh CTCXHUOMCTPUICCKUC KO3(1)(1)I/H.H/I3HTI)I B HIDKCIIPUBCACHHBIX PCAKIUAX:
1) KMnO4 + KCI + H,SO4 = Cl + MnSO4 + K;SO4 + H,0;
2) PH3 + Cl, = PCl; + HCI;

3) CH4 + Cl; = CCly + HCI,

4) CuO + NH3 = Cu + Nz + H;0;

5) NO; + H,O = HNO3 + NO;

6) NH4NO3; = N,O + H,0;

7) KMnQO4 + H,S + H,SO4 = MnSO,4 + K;SO4 + S + HL0;
8) K>Cry07 + SO, + HySO4 = CI’z(SO4)3 + K;SO4 + H;0;

9) K2Cr,07 + Kl + H,SO4 = Crz(SO4)3 + KySO4 + 1, + H0;
10) KMnOy + HCI = Cl;1 + MnCl; + KCI + H0.
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9.2. MeToanuyeckue yKa3aHusi M0 BbINMOJTHEHUIO KOHTPOJIbHOH padoThl

KoHTponpHast paborta siBisieTcst GopMOil METOIUIECKON MOMOIIU CTyJIeHTaM TpH u3ydeHUHu kKypca. K BoimosHe-
HUIO 33JJaHUsI KOHTPOJIBHOHM pabOoTHI [0 COOTBETCTBYIOMIEH TEME CIIEAyeT MPUCTYNaTh MOCIIE U3yUCHNS MaTepraia qaH-
HOTO pa3zena Ha JICKIMOHHBIX 3aHSTHSAX, BBIIOIHEHMS JJAOOPAaTOPHOH pabOThI, CaMOCTOSTENBHOTO 3aKPEIUICHHS TEO-
pun 1 pazbopa pemeHns IPUMEPOB THIIOBBIX 3a/1ad U3 METOANYECKHUX ITOCOOHH.

KonrponbHas paboTa BBINOJHSAETCS B PYKOIMHCHOM BHAE B TeTpaau o0béMoM 12...18 crpanun. [lepenncriBaercs
MOJIHOCTBIO YCJIOBUE KaKJI0H 3a1aun (Bonpoca). [IoMumo 31oro npyu HeoOX0IMMOCTH KPATKO 3alMChIBAIOTCS] HCXOTHBIC
JaHHble. PerieHne 10KHO OBITh MOJPOOHBIM M B 3aBUCUMOCTH OT pojia 3aJaHusl JOJDKHO BKIIFOUATh YPaBHEHHS XHMH-
YEeCKUX peakuui, GopMylbl 1 MaTeMaTHYECKUe pacyEThl, MOCIe0BaTEIbHOE 00bICHEHUE U Pa3BEPHYTHIN OTBET, BhI-
BO/I.

3aaHus BBIONHAIOTCS B TOM HOPSJKE, B KAKOM OHM yKa3aHbl B 33aHuM. [y 3aMeuaHui, OsICHEHUH Ipernojaa-
BaTels CIEAYeT OCTaBIIATh MHpokue o, KoHTponbHas padoTa MoipkHA OBITH aKKypaTHO odopmieHa. 3agaHus BBI-
MOJHSAIOTCA 110 MEpe W3YUYEHUs] MaTepraia JUCHUILIMHGI U B CIydac BOZHHKHOBEHHUS BOIIPOCOB (3aTpyAHEHHIN) IIpU pe-
IIEHUH KOHTPOJIBHON pabOThI CTYICHTY CJIEAyET 0OpaTUTHCS 3a KOHCYIbTAllMeH K IPETo1aBaTeio.

PabGota nomxHa OBITH JaTHPOBAHA, MOANICAHA CTYACHTOM U IIPEICTABICHA MPETOJABATEII0 HAa IPOBEPKY HE 103-
K€ YCTAaHOBJICHHOTO CPOKa.

Ecnu xoHTponbHAs paboTa HE 3a4TeHa, TO OHA BO3BPAINACTCSA HA JOPAOOTKY B COOTBETCTBHHM C YKa3aHHAMH Ipe-
noaaBaTesd. I/ICHpaBHeHI/Iﬂ CJICAYCT BLINIOJIHATL B TOH K€ TCTpaau B KOHIEC. KOHTpOJ'H)HaH pa60Ta, BBIITIOJIHEHHAsS HE I10
CBOCMY BapUaAHTY, OHCHUBACTCA KaK HCBLIITOJIHCHHAs.

9.3. MeToanueckue yKa3aHusl MO MOAr0OTOBKE K TEKYyIIero TeCTOBOMY KOHTPOJIIO 3HAHMH

n l'lpOMe)KyTO‘{HOi/i aTTeCTAalluM 110 MTOIraM OCBOCHUSA JUCIHMUIIJINHBI

Texywuii KoHmpoab 3HAHUN 00YUAFOIUXCS TPOBOIUTCS MOCIC H3YUYCHUS KaXI0TO pasjesia JUCIUILTUHBI B (hopMme
MUCBMEHHOTO TeCTUPOBaHUs. KoJIruecTBO TECTOBBIX 3a/laHnH, BbIIaBa€MbIX KOKIOMY 00yJaroImeMycsi B paMKax OJHO-
TO KOHTPOJIS, B 3aBUCUMOCTH OT o0beMa pazzena coctasisieT oT 20 mo 30. Bpems BoemmonaeHus 3aganuit — ot 45 1o 60
MMH.

B TectoBoii 0007109Ke 10 Kypey «XUMHUS» COEpKATCS 3aTaHUs YETHIPEX THUTIOB:

1. BeIOOp OTHOTO MPaBIIBHOTO OTBETAa. 3alaHME COCTOUT W3 HEMOJIHOTO CYKICHUS C OJHUM KITFOUCBBIM 3JICMCH-
TOM ¥ MHOXKECTBOM aJIbTEPHATHBHBIX OTBETOB, OAWH M3 KOTOPHIX SABIACTCS BepHBIM. CTyneHTY HeoOX0AUMO BHIOPATh
OJIMH TIPaBHIIHHBII OTBET, YTOOBI CYKICHHE CTAJIO TIOJTHBIM U BEPHBIM.

2. HenosnHoe cyxaeHHE, KOTOPOS HEOOXOAUMO JOMOJHHUTH KIFOYEBBIM 3JIEMEHTOM. B KauecTBe KIIFOUEBOTO dJie-
MEHTA SIBJISIETCS CIIOBO, BBOJIUMOE CTY/ICHTOM C KJIAaBUATYPHI.

3. Bo100Op HECKONBKUX MPaBUIBHBIX OTBETOB. 3a/IaHE COCTOUT U3 HETIOJIHOTO CYXJACHHUS U MHOKECTBA OTBETOB, U3
KOTOPBIX JIBa WU OoJiee SBISIOTCS BepHBIMU. CTyIEeHTY HE0OXOIUMO BBHIOpATh MPABUIBHBIE OTBETHI.

4. YcTaHOBJIEHHE COOTBETCTBUS MEXKIY JJEMEHTaMU JBYX MHOXKECTB COTJIACHO MPUHIUMY: OJHOMY JJIEMEHTY
MIEPBOM TPYMIBI COOTBETCTBYET OJIMH MM OO0JI€€ AJIEMEHTOB BTOPOM TPYIIbBI, 1 HA000POT.

K cnmave 3x3amMeHa TOIMyCKArOTCS CTYACHTHI, KOTOPBIC BEHIMOJHIINA BECh 00BbEM 3allJIaHUPOBAHHOI pabOTHI B yCTa-
HOBJICHHBIC CPOKH: IMTOCEIIATH JICKIIUH W BEJIM KOHCIEKTHI, BHITOJHIIN JIAOOpaTOpPHBIE paOOTHl U TEMaTHUECKUE Kap-
TOYKH C 3a[JaHUSIMH 110 TeMaM, YCIIEITHO PO TECTUPOBAHUE TI0 YETBIPEM pa3JieiaM yIeOHOTo TIaHa.

9.4. OueHouHbIe cpeCcTBA /ISl TEKYILIEr0 KOHTPOJISI yCIIeBaeMOCTH, MPOMEKYTOUHOI aT-

TeCTAallUM IO UTOraM OCBOCHHUA TUCHUITIMHBI
Ouenka kauyecTBa y4eOHOM pabOTBI MO JUCHUIUIMHE «XHMUS» OCYLIECTBIISICTCS C MOMOIIBIO OajIbHO-
PEUTHHIOBOM CUCTEMBI.
YcnenrHocTh paboThl 00yJaroImerocs Npyu N3y9eHNH XHMUHN OLEHUBAETCSI CyMMOH 0aiioB.
Tabmuna 9.4.1. PelituaroBsie 6aibl

Buo yuebnoii desmenvnocmu Peﬁgzt;lzsebze Kon-60 Cymmapnwiii 6ann
Texymias yuebHas padora
TTocewmenune nexuit 0-0,5 9 45
Hanuune KoHCIIEKTa JIEKIUI 0-0,5 9 45
T'oToBHOCTB K JTa00OpaTOpHOU pabote 0-0,5 9 4,5
Ortuet 1o 1abopaTtopHoit pabote 0-0,5 9 4,5
Temarndeckast KapToUKa C 3aJaHHIMU 0-1,0 9 9
BCEI'O 1o tekyieit pabote 27
Texyime npoBepovHbIe paboThI
Texymuit TecTOBBIH KOHTPOIb Nel, No2, Ne3, Ned 0-5,0 | 4 | 20,0
Kontponbhas paboTa
3amuTa KOHTPOJILHOM paboThl | 0-10 | 1 | 10
DK3aMeH
DK3aMeH | 0-43 | 1 | 43
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[Ipu BEIMONHEHNH KaKOH-THOO0 yueOHOM pabOoThI MO3KE YCTAHOBICHHBIX CPOKOB MAaKCHUMAaJbHOE KOJMYECTBO Ha-
OpaHHBIX 0AJUTOB CHU)KACTCs B JIBa pasa.
Jomyck k 9k3aMeHy — He MeHee 30 6ayuioB.

Ta6muua 9.4.2 Comepxkanne y4eOHOTO MaTepHania MPOBEPOYHBIX paboT (TEKYLIEro KOHTPOJIs)

Oransl
TeKYILEro KOH Howmep u HanmeHOBaHUE ConepixaHre y4eOHOro MaTeprana,
yTpOM nojpaszena BKJIFOYEHHOTO B TEKYILHil KOHTPOJIb

Tekymuuii Tec-
TOBBIN KOH-
TPOJIb

Nel

1.3. Knaccbl HeopraHuye-
CKUX COCTMHEHUN

XUMHYECKHE CBONCTBA OKCHJIOB, OCHOBAHMIA, KHCJIOT, COJICH.
I'eHeTHUeCKas CBS3b MEXIY OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKHX COCIAUHCHHIA.

1.1. Ctpoenue atoma u Ile-
PHOIMIECKHIT 3aK0H

Crpoenue atoma u Ilepuoamyeckass cuctema. KBaHTOBO-MeXaHHWYECKas MOJEIb CTPOCHHUs aToMa.
Monens anekTpoHHOrO o6naka. KBanToBbIe uncna. [IpHHIMIBI 2I€KTPOHHOTO CTPOSHUS aTOMa: Hau-
MeHblieit sHepruy, [aymu, Xyuna, KineukoBckoro. DiexTponHble U rpaduueckie GopMyIibl aTOMOB.

1.2. Xumugeckast CBSI3b U
CTpPOEHHE BEIECTBA

Xumuueckast cBs3b U CTpoeHUe BeliecTBa. OCHOBHbIE MOJOXKEHUSI METO/Ia BaJIEHTHBIX CBsi3eld. Mexa-
HU3MBI 00pa30BaHUs XUMUUYECKOM CB3U. CTPYKTYpa MOJIEKYIL.

Tekymuuii Tec-
TOBBI KOH-
TpoJib Ne2

2.1. OCHOBBI XMMHUY€ECKOI
TEPMOJHHAMHKHI

OCHOBBI XUMHYECKOW TepMoanHaMuKH. |, 11 3akoHbI TepMoaMHAMUKH. DHTaNbIKS. 3aK0oH ['ecca n
CIIEICTBHS U3 HEro. DHTPOIHMS U ee H3MEHEHHE B XUMUUYECKHX Hpolieccax. XapaKTepHCTUUECKHIE
¢dyukuun: Dueprus ['mb6ca, sneprus I'enpmronsua. Hanpasnenue npoTekaHus XUMHIECKUX MPOLEC-
COB.

2.2. Xumuueckasi KHHETHKA

Xumudeckast KHHETHKA M KaTaiu3. [IoHATHE CKOPOCTH XMMHUYECKOH peakuy. 3aKOH JeHCTBYIOIINX
Mmacc. Koncranra ckopocth 1 TeMnepaTypHsblil K9G (HUIIEHT CKOPOCTU PeaKnuy. JHEePrus aKTUBa-
. Teopust karanm3a. I'oMoreHHBII 1 reTeporeHHbIi katanu3. Katan3aTopbl 1 HHTHOUTOPEL
Xumunueckoe paBHoBecue. O0parumsble peakiuu. Koncranta pasaoBecus. [Ipuniumn Jle-Illatense, ero
MPaKTHYECKOE 3HAYCHHUE.

Tekyuuii Tec-
TOBBIN KOH-
TPOJIb

Ne3

2.4. O6ume cBoiicTBa pac-
TBOPOB

O0mue cBoiicTBa pacTBOpoB. CriocoObl BEIPaKEHUs COCTaBa pacTBOpoB. KoHIIEHTpalys pacTBOPOB.
CBoiicTBa pacTBOPOB JIEKTPOJIMTOB U HEAIEKTPOIUTOB. [(aBlieHIE HACHIIIEHHOTO [Tapa PacTBOPUTE-
J151, 3aMep3aHKe U KUIIEHHE, OCMOTHYECKOE JaBIICHHE PACTBOPOB. 3akoHbl Bant-I'obda u Paymst ais
pa30aBIeHHBIX PACTBOPOB HEIIEKTPOIUTOB. M30TOHNUECKHMIT KOIDPUIIHEHT.

2.3. JlucriepcHbIE CUCTEMBI.
Komnonnasie pacTBOpHI

Jucnepcubie cuctemsl. 3omu. Knaccubukauust. Meroas! moydeHusi. CBOHCTBa UCIEPCHBIX CHCTEM.
Koarymsnus 1 ycTOHYNBOCTD AUCIIEPCHBIX CHCTEM.

1.4. ColicTBa pacTBOpPOB
3JIEKTPOJIUTOB

PaBHOBecust B pacTBOpax 3JIeKTPONUTOB. Jlucconmnarus mekTpoiauToB. CTymeH4YaTas JUCCOLHALNS
MHOTOOCHOBHBIX KHUCJIOT 1 MHOTOKHCIIOTHBIX OCHOBaHUiA. CHJIBHBIC U ClIa0ble 31eKTPOIHuThI. CTereHb
U KOHCTaHTa Auccouuanuu. 3aKoH pasdaieHus OcTBaibaa. DIEKTPOIMTHYECKAs JAUCCOLMALIUS BO-
1wl [Tonsitue pH. 'maponus coneid.

Tekymuuii Tec-
TOBBIN KOH-

TPOJIb
Ned4

1.5 OxucnuresabHO-
BOCCTaHOBHTENIBHBIE PeaK-
05070

OKHCIUTENBHO-BOCCTAHOBUTEIEHEIE peaKLuu. OneKTpoHHAs Teopus OKHCIIUTEIBHO-
BOCCTaHOBHUTEJBHBIX NIPOLIECCOB. BajkHelne OKUCINTENN U BOCCTAHOBUTENU. MeToIbl COCTaBIEHUS
YpaBHEHHI OKHUCIHTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHI.

2.5. DneKTpoXuMHUYECKUE
nporecchl. ['anbBaHnuecKuit
anemenT. Kopposus

DeKTpoxuMHYecKre Tponeccsl. ['anpBanmdeckuii anemenT. Kopposus meramios. [Torstre 06 saek-
TPOJHBIX MOTEHIIMANAX, UX U3Mepenue. CtannapTHeId anexTpoa. Popmyna Hepuera. Psa otHOCH-
TEJIbHBIX CTAHJAPTHBIX MOTEHIIUAJIOB. ["albBAHUUECKUI 3IEMEHT KaK XMMUYECKUI UCTOUHMK 3JIEK-
Tpudeckoro Toka. Kopposus metamioB. OCHOBHBIE BUBI KOPPO3UU. METO/IbI 3aIIUThI METAJUIOB OT
KOPPO3HHU.

2.6. DeKTpOXUMHUYECKUE
TPOIIECChl. DNEKTPOIH3

3H€KTp0XI/IMI/I‘{eCKI/Ie TIPOIIECCHI. 3JT€KTpOJ'IH3. BHGKTPOI[HHC TIPOLIECCHI IIPHU JJICKTPOJINU3E. 3aKoHBI
DJICKTPOJIN3A.

3.1. OOmue cBoiicTBa Me-
TaJJIOB

Merannsi B [lepuonuueckoii cucreme. PacnipocTpaHEHHOCTS METAJUIOB B NpHpojie. Merammnueckas
cBs13b. CIIOCOOBI OJTYYeHHS H OYUCTKH MeTaIUIOB. DU3MIecKre CBOHCTBA METAIOB. XIMHUYECKHE
CBOMCTBA METAJIJIOB.

Hauucnenue JOITIOJIHUTCIJIbHBIX 6am1013 MnNpeaycMaTpuBacTCAa 3a NPU30BBIC MECTa B By30BCKOI71 OJIMMIIHAAC 110 XU-
MUH, BBICTYIUICHUE C NOKJIaI0M, Yy4aCTUC B HI/IPC, HHBIC YCIICXU B OCBOCHUUN AWCIHUILUINHBI. CyMMapHoe KOJIMYECTBO
0aJUTIOB 32 BBIMOJHEHHYIO YIeOHYI0 pabOTy B TE€UCHHE CEMECTPa OMpeaessieT A0MYyCK K 9k3aMeny (He meHee 30 OasioB)
1 YYUTBIBACTCA NIPU BBHICTABJIICHUU HTOTOBOM OIICHKHU IO pE3yJibTaTaM 3K3aMCHaA.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCTIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JINCHUIIJIMHE

Nudopmannonno-kommyHukatupabie TexHosoruu (MKT) ucnons3yrorest mis:
- MOJTy4eHUS MH(DOPMAIIMY TIPH MTOATOTOBKE K 3aHSATHSM;

- CO3J]aHMs MPE3EHTALMOHHOTO COTPOBOXKACHHUSI 3aHSTHIA;

- pabOTBHI B AJIEKTPOHHON HH(POPMALIMOHHOM Cpefe.

CranzapTHOe JIMIIEH3UMOHHOE MTPOrpaMMHOE 00ecCIieueHHE:

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.
2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AaTuBHpYCHOE mporpaMmHoe obecriedenne Kaspersky Security.
4. Adobe Reader.

11. OMACAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOMN
JJI51 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ilepeuens ocnosnozo Ne JIk, JIP,
samni- oumopuu 0oopyooeanus 113
mus ay /4 Py
Tk Jlexumonnast / ceMuHapckas Ve6uas MeGelLL 3
ayJIUTOpUS
VYyeOHas Me0enb; bapomerp-anepoun
BAMM-1; mka¢ I3 HX; cron xumuyeckuii
— 6mT; mocka 3-31 kom0. [IA-34 — lwr; nep-
COHAJIbHBIH KOMIIBIOTED; ANEKTPONEYb
CHOIJI-1,6; Becer BJIA-200; Becsr BJITK-
JaGoparopus 500; mka¢ BBHITSDKHOM — 2 mT; mKad cy-
. . mmtbHBE CHOJI -3,5; mkad HI1-mx; mpu- JIP
JIP o011eit HeopraHu4ecKon
M 00op I WIIIOCTpAllMK 3aBUCUMOCTH CKopo- | Ne1...9
CTH PEaKIMU OT yCIOBUIA-3 IIT; KaJOPUMETP C
MEpPHBIM CTaKaHOM — 4 IIT; MPUOOP ISl OTIbI-
TOB 10 XUMHUH C JIEKTPHUSCKUM TOKOM; IPH-
O0p Ui AIIEKTPONIN3a PACTBOPOB COJIEH; MpH-
O0Op A TIOMy4YeHHWS Ta30B; BBIIPIMHUTEIb;
XUMHYECKast MOCY/Ia.
Vuebnas mebens; 10-I1K i15-2500/H67/4Gb
Kp Yuranbueli 3a1 Nel (monutopTFT19 Samsung); npunrep HP —
LaserJet P2055D
Vuebnas mebens; 10-ITK i5-2500/H67/4Gb
CP YuranbHeiii 321 Nel (MmormTopTFT19 Samsung); mpuntep HP -

LaserJet P2055D
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIAA IPOBEAEHU S
INPOMEKYTOYHOU ATTECTAIIMH OBYYAIOIIUXCS IO JUCIUITJIMHE

1. Onucanue GpoHaa OLIEHOYHBIX CPEACTB (MACTOPT)

Ne
DJIeMEHT
KOMIIe- Paznen Tema DOC
TeHwH KOMITeTeHIIUN
1. O6mas u Heopra- 1.1. Crpoenue atoma u Ilepuonuueckuii 3akoH TecToBbIE
HUYECKask XUMHS 1.2. Xumunaeckast CBs3b M CTPOEHHE BEIIeCTBA 3a1aHus
1.3. Kitacchl HeOpraHu4ecKUX CoeIMHEHUH Dx3ame-
1.4. CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB HAIMOH-
CIOCOOHOCTD HCITOb- 1.5 OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKLIUHI HBII Ou-
30BaTh OCHOBHbIE 2. ®uznyeckast U Koi- | 2.1. OCHOBBI XUMHYECKOIT TEPMOAMHAMUKA JeT
3aKOHBI €CTECTBCHHO- | JOUIHAS XUMUS 2.2. Xumudeckast KHHETHKa
HayYHBIX JUCIHILIIH 2.3. TucnepcHsle cucteMbl. KommonaHeie pacTBOpPEI
IK-25 B IIpo(hecCHOHANBHON 2.4. O6u1e cBOMCTBA PacTBOPOB
JIeSITEIbHOCTH U Me- 2.5. DNEeKTPOXUMHUYECKUE MPOLECCHL. |"abBaHUYECKH dI1e-
TOJIBI TEOPETUIECKOTO meHT. Kopposust
1 3KCIIEPUMEHTAIBHO- 2.6. DNeKTPOXUMHUUECKUE IPOIECCHL. DIEKTPOIIN3
TO UCCIEOBAHUSA 3. Merauisl 3.1 OGuue cBOWCTBA METAJLIOB
4. Ananutuueckas 4.1 KauecTBeHHBII M KOJIMYECTBEHHbII XMMUYeCKuil aHamu3. | Dk3ame-
XUMHUS MeTopl aHUTUTHYSCKOH XUMHUIL. HalWOH-
5. Bricokomoreky- 5.1 Knaccudukanusi, momydeHne, CTpoeHHE U CBOICTBA 110- HbIi Ou-
JISIpHBIE COCTIMHEHHS JIIMEPOB. Jet
2. 3K3aMeHaHI/IOHHbIe BOITPOCHI
Komnerenuuu Ne u na-
Ne HMEHOBAa-
Onpenesne- 9K3AMEHAIIMOHHBIE BOITPOCHI
n/n Kon HHe
Hue paszesa
1 2 3 4 5
1. XuMus kak pasfen ecTeCTBO3HAHWs. 3HaYCHHE XMMHHM B M3ydeHHH mpupoxsl u | 1. OOmas
Pa3BUTHHU TEXHUKH. U Heopra-
2. OcHOBHBIE KJIacchl Heopranmdeckux coequHeHnid. Oxcuapl. OcHoBaHmA. Kucmo- | HU4YecKas
1hl. Conmm. VIX coctaB u crpoeHne. CriocoObl noayueHHsl. XUMHUYECKHE CBOMCTBA. XUMUSA
3. VcTopust pa3BUTHSI TEOPUH CTPOSHHMS aToMa. SiepHasi MoJiesIb aToMa.
4. BonHOBBIEC CBOMCTBA MaTePHAIBHBIX YacTUIl. YpaBHEeHHUE 1e bpoiins.
5. OcHOBHBIE TIONIOKEHHUS KBAaHTOBOW MeXaHWKHA. MOJENb 3JIEKTPOHHOTO oOJaKa.
[Mpuanmn veonpenenenHoctn I 'elizeHbepra.
6. KanToBble ynciia. JIeKTpOHHbIE 000JIOUKH ATOMOB. S-, P-, d-, f-37eMeHThI
5 7. IIpyHIMIIBI YIEKTPOHHOT'O CTPOCHHSI aTOMOB.
T HOCTb = =
CrOCOOHOC 8. Iepuonnueckuii 3akon J[.U. Menneneea. Ctpoenue [lepnoauueckoil CHCTEMBI.
HCIIOIB3OBATL | playenenne CBONCTB DIEMEHTOB B reproaax, rpynmax. 3Hadenue [lepronndeckoro
OCHOBHEIE
3aKOHa.
3aKOHBI €CTe-
9. DHepreTHyeckne XapaKTEPUCTHKH aTOMOB (SHEpPTHsS HOHM3AIMH, CPOACTBO K
CTBEHHOHAY4-
v HIIEKTPOHY, IMEKTPOOTPUIIATENEHOCTBD).
HBIX JUCLMII- =
po 10. IIpuunHBI BO3HUKHOBEHUsS CBS3M B MOJIeKyJe. Buabl xumnueckoil cBsi3u. Ba-
JIMH B IIPO-
JICHTHOCTbD.
1. [MK-25 | ¢eccuonans- —
A — 11. TTapamMeTps! XUMHYIECKOH CBSI3U (JUIMHA CBSI3M, YHEPTHsl, BAJICHTHbIE YTJIE).
HOCTH 1 Me- 12. KoBanieHTHas1 XuMH4ecKas cBsi3b. CBOIICTBA CBSI3H.
TOIBI TEOpE- 13. 'ubpuanzanus aToMHBIX opOutaneii. [IpocTpancTBeHHasT KOHQUTYpanus MoJe-
THYECKOTO U Kya1. -
SKCTIepHMEH- 14. Vionnas cBsi3b. CTpYKTypa HOHHBIX coerHeHui (Ha npumMepe NaBr, CaCly).
TATBHOTO 15. Teopus saekTponuTHYecKkoil nuccounuanuu. [IpudnHa 3nMeKTpOIUTHYECKONH Auc-
nccnenosanms | courauuy. Crenenb guccouyanny. CHIbHbIC U c1a0ble JICKTPOIHTDL.
16. CocTostHME CHIBHBIX 3JIEKTPOIHUTOB B pacTBope. KoHcTaHTa Ancconumaryy cia-
ObIX »1eKTponuToB. 3akoH paszbasnennst OctBanbia. [IponsBeneHne pacTBOpUMO-
CTH.
17. DnexTponuTuyeckas auccouuanus Boabl. MloHHoe mpowusseaeHue Boabl. Bomo-
poaHslit nokasarens. MHankartopsl. BydepHbie pacTBOpHL.
18. 'maponms coneid. Turbl ruapom3a.
19. Crenens runponmsa. Koncranra rugponmsa.
20. OxHCIUTEILHO-BOCCTAaHOBHUTENbHBIC peakimu. CTeneHs okucieHus. BaxHelmme
OKHCIHUTENU U BoccTaHoBuTeNd. CocraBnenue ypasHeHnii OBP meronom anextpon-
Horo 6ananca. Tunsl OBP. HanpaBnenue peakiuy.
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2 3 4 5
21. Xumudeckas TepMoguHaMUKa. TepMoAMHAMHYEcKHe IapameTpbl. Buyrpennss | 2. dusude-
SHEprus, Temora, pabora. TemaoBoii 3 dexT XUMHIECKOH peakuu. cKas ¥ KOJI-
22. TlepBblif 3aKOH TEPMOAWHAMHKU. DHTANBNHA. V3MEHEHHE SHTANBIHMU 5K30- U | JOHIHASA
SHJIOTEPMUYECKUX PEaKLUH. XUMHUS
23. 3akon I''U. Tecca. ChenctBusi u3 Hero. DHTaIbIUs 00pa30BaHUS U CTOPAHUS
XUMHUYECKHX COSAUHEHHH.
24. Tlonstue o6 »HTponHu. V3MeHEeHHe SHTPOINH NPH XHUMHUYECKUX PEaKIUsIX H
(a30BBIX epexoax. Bropoi 3akoH TepMOANHAMUKH.
25. XuMuueckas KHHETHKA. [ OMOTeHHBIE M TeTeporeHHble cucTeMbl. CKOpOCTh pe-
AKIIHH.
26. ®akTOpBI, BAUSAIOIINE HA CKOPOCTh TOMOT'€HHOU M T€TEPOTeHHON peaKiuu. 3aBy-
CHMOCTb CKOPOCTH PEakIMU OT KOHIEHTPALUH PEarnpyoouX BeMecTB. 3aKoH Aei-
CTBYIOIIUX Macc.
27. BimsiHue TemmepaTypsl Ha ckopocTh peakiuu. [Ipasmno Banrt-T'odda. Karamm-
3aTOPBL.
28. ObparuMble 1 HeOOpaTHMBbIE peakuud. Xumudeckoe paBHoBecue. KoHcranTta
paBHOBECHSL.
29. HanpaBnenue cMenienust pasHoBecus. [Ipuauun Jle-Illaternbe.
30. IMonsarue cucremsl, ¢pa3pl. a3zoBele paBHOBecHs. DazoBbIe Mepexoasl (Ha MpPH-
Mmepe Bozbl). CopOroHHbIe nponecchl. [IpuMeHeHne copOeHTOB.
31. IToBepxHOCTHO-aKTHBHEIE BenlecTBa. [Ipumenenne [TAB.
CHOCOBHOCTL 735 ™ Tycriepchble cHcTeMbl. KuracCH(HMKALMs AHCTIEPCHBIX crcTeM. KOIOHHOe
UCHONB30BATE | oocrogmme Bemecta. Cremenb aucniepcHocTH. Kommonnnsie pactBopsl. CBoiCTBa,
OCHOBHEIE HoNTyeHHe.
SaKOHbL €CTC~ |33 "pacrpopsr. McTHHHBIE pacTBOPHL. CII0COGH BHIPAKEHMS KOHIEHTPALMH PACTBO-
CTBEHHOHAY4-
HBIX JTUCILIHII- pos.
34. Obpa3oBanue pacTBOPOB. SIBIeHNs, HabIIO1aeMBble IPU 00pa30BaHUH PACTBOPOB.
IK-25 JIH B [pO- PactBopumocts. Tumel pacTBopoB.
) (beSCHOHam’_ 35. CaoiicTBa pacTBOPOB HEANEKTPONIHTOB. MmeanbHblii pacTBop. JlaBineHue mapa
HOMICATEIB. | o 1 pacTBOpoM. 3akonsl Payis.
HOCTH H Me- 36. Ocmoc. OcmoTryeckoe napieHue. 3akon Bant-I'odda.
TOJIBI TEOpe-
THIECKOTO 1 37. PacTBopsl 271eKTponuToB. OTKIOHEHUsS OT 3aK0HOB Payns u Baut-T'odda. H3o-
SKCTIEpUMEH- TOHUYECKUH KO3 duImeHT.
TAIBLHOTO 38. DIeKTpOXMMUYECKHIE MPOIECCH. DINEKTPOAHBIN moTeHa1. CTaHIapTHBII JJIeK-
uccaeoBanus | TPOIHbIN MoTeHuman. YpasHenne Hepuera.
39. lanbBanMueckue 3meMeHThl. DneMeHT Januansa-Skoou. D/]C rajipBaHHYECKOTO
HIIEMEHTA.
40. XyMuueckue WCTOYHUKHM TOKa. [ albBaHMYECKHE 3JIEMEHTH. AKKYMYJSTODBL
TonMBHBIE dJIEMEHTHI.
41. CymHOCTb 3J1eKTposn3a. AHOJHBIE H KaTOIHBIE TPOIIECCHI.
42. DNeKTpOIH3 PacIIaBOB, HIEKTPOIIM3 PACTBOPOB. DIEKTPONIN3 C PACTBOPUMBIM H
HEepacTBOPUMBIM aHOZOM. 3akoHbl Papanes. Bexon mo toxy. [IprMeHeHHe sek-
TpOJIHU3a.
43. OCHOBHBIE BUJIbI KOPPO3UH METAIOB. DIIEKTPOXUMUYECKAsT KOPPO3HsI METAJLIOB.
MeTo/b! 3aIHUTHl METAIOB OT KOPPO3HH.
44. Metambel. Crioco0bI oydeHns MeTayuioB. Pu3ndeckue, XUMUYecKrue CBOWcTBa | 3. Meramibt
METa/UIoB (OTHOIIEHHE METAJUIOB K BOJE, KHCIOTaM, menodam). IIpupona smexrpo-
MPOBOJTHOCTH.
45. Xumndeckas naeHTH(UKams. KadecTBeHHBIH KOJMYECTBEHHBIN aHamn3. XumMu- | 4.  AHanu-
4eCKHU, PUINKO-XUMHICCKHH 1 QU3MUESCKUI aHANTH3. AHATUTHUECKUI CHTHAN M €ro | THYecKas
BHUJBI. DJICKTPOXUMHUYCCKUEC METOJBI aHAJIM3a. XHUMUs
46. Tlomumepsl. Knaccuduxanus. Metopl moiyueHusl. 3aBUCUMOCTb CBOMCTB OT | 5. Bricoko-
COCTaBa M CTPYKTYpPHI HONUMepOB. [TomMepHbIe cMObl, Kaydykn. CBOWCTBa, IPH- | MOJIEKY-
MEHCHHE. JSIpHBIE
coeqlHe-

HUA
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3. Onucanue nokasareseii 1 KpUTepHeB OLEHUBAHUS KOMIIeTeH Mt

Tloxa3zaTean

Onenka

Kpurepun

3uarpb

1IK-25:

— (hyHZaMeHTaIbHbBIE OCHOBBI XMMUH, Hanboee odmue
3aKOHBI M KOHLICTILIUH, BKIIOYasi aTOMHO-MOJIEKYJIIPHOE
yueHue, [leppoguueckuii 3aKOH M TEOPHUIO CTPOCHHUS
BEIIECTBA, BHIbI XUMUYCCKON CBSI3M B PA3IMYHBIX TH-
max COCIMHCHHH, OCHOBHBIC 3aKOHOMEPHOCTH XHMHYE-
CKHX MPOILIECCOB, YICHHE O PACTBOPaX, 0COObIC CBOMCT-
Ba U 3aKOHOMEPHOCTH TOBEICHUS IUCTICPCHBIX CHCTEM,
OKHCJIUTEJILHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH U APYTOE;
— BEILIECTBA, CBOWCTBA M IPOIECCHl UX HPEBpPAICHMS,
COIPOBOJKAIOIINECS M3MEHEHHEM COCTaBa M CTpoe-
HUS;

— XHMHYECKHE CBOICTBa METAJIJIOB;

— OCHOBHBIC MPOIIECCHI, MPOTEKAIINE B AJIEKTPOXHU-
MHYECKHX CHCTEMax, MPOLECChl KOPPO3HU M METO/IbI
060pBOBI C KOPPO3UEIA;

— CBOJCTBa BEILIECTB, HCIOJIb3YEMbIX MPH IPOBEACHUH
9KCIEPUMECHTAIBHBIX HCCIICI0BAHUIA;

— 3aKOHOMEPHOCTH M YCJOBHUS HPOTEKaHHsS XHMHYe-
CKHMX IPEBPALICHUH, CONPOBOXXAAIOIINE UX M3MECHEHHS
COCTaBa U CTPOCHHS;

— IpaBmiIa 0e30IaCHOCTH pabOThl B XUMUYECKOiT J1abo-
paTopuH.

Ymerb

1TK-25:

— IPHUMEHSATH MOJTyYCHHBIC 3HAHUS 110 XHUMHH TIPH U3Y-
YCHUH JPYTUX JUCHUIUIAH, BBIICIATH XUMHYECKYIO
COCTABJISIOIIYIO B NPHKJIAAHBIX 3a/a4aX B OpodheccHo-
HAJIbHOM JIEeSTEIbHOCTH,

— HPOBOJHUTH PacuéThl KOHIICHTPALMU PACTBOPOB pa3-
JMYHBIX COCIMHEHUH, ONpenessTh TepMOIHHAMHYC-
CKHMe, KHHETHYECKHE XapaKTePUCTHKU XHUMHYECKHX
pEeaKuii ¥ paBHOBECHBIC KOHIICHTPAIIHHU BEIICCTB;

— (GopMyIHNpOBaTh «XUMHYECKYIO COCTABIISIOUIYIO» B
n3yvaemoii mpobieme;

— MOJTOTOBUTH HEOOXOJUMbIE PEaKTHBBI, COOPATh MPO-
CTYIO YCTaHOBKY JJI1 XUMHYECKOTO OIIBIT;

— BBINOJHATh XMMHUYECKHE PACUYETHI, CTPOUTD rpadude-
CKHM€ 3aBUCHMOCTH XOJa 3KCIIEPHMEHTA U €ro pe3ylib-
TaTOB OT XapaKTEPHCTUK PEarcHTOB, YCIOBHIl MPOTeKa-
HHS TTPOLIECCOB;

— Jlenath NPaBHJIbHBIC BBIBOJBI U3 MONYYEHHBIX dKCIIe-
PHMEHTAIIBHBIX JAHHBIX.

Baagern

1IK-25:

— METOJaMH ONMCAaHUsl XUMUYECKUX PABHOBECUH
B pacTBOpax 3JEKTPOJIMTOB, METOJAaMU MaTeMa-
THYECKOT0 OINMCAaHMUS KUHETUKH XUMUYECKHX pe-
aKIINH;

— HaBBIKAMU TIOCTAHOBKH W MPOBEACHUS XHUMHUUE-
CKOT'0 SKCIIEPUMEHTA.

OTJIMYHO

V crypenta chopMUpOBaHO HAaydHOE MHUPOBO33pe-
HHME Ha OCHOBE 3HaHWA (pyHIaMCHTAIBHBIX 3aKOHOB
xuMud. Ha BBICOKOM ypOBHE HaBBIKH BBITIOJIHEHHS
3JIEMEHTapHOTO XHMHYECKOTO JKCIEepPHMEHTa, CO-
CTaBJICHHS! YPaBHCHHI XMMHYECKHX DPEaKIHi, BHI-
MOJHEHUs] XUMUYECKHX pacdyéroB. Mmeercs uérkoe
MOHMMAaHUE COBPEMEHHOM POJIM XMMHHU B Pa3BUTHH
MAalIMHOCTPOEHHs, aBTOMAaTUKH, HayK O MaTepua-
JlaxX, HAaHOTEXHOJIOTHAX U Ipyrux obmactsax. OTeer
Ha 5K3aMEHALMOHHBIC BOIPOCH! MOJIHBIA U TOYHBIM.
DK3aMeHyeMbIlf CBOOOIHO OPHUEHTHPYETCS BO BCEX
pasnenax QUCHUIUIMHBL, OTBEYAET Ha JIOMOJHUTEIb-
HBIE BOIIPOCHL: JA€T OIpeseleHle OCHOBHBIM ITOHS-
THSIM M (HOPMYIHPOBKM 3aKOHOB. BrImonHeHue
MpPaKTUYeCKUX 3afaHuil (pelleHue 3ajad, 3amuch
YpaBHEHUH XHMHUYECKHX peakuuid, OoObICHEHHE
HaOIIOJaeMBIX SIBIICHUH U Ip.) HE BBI3BIBACT CYILE-
CTBEHHBIX 3aTPyJHEHHH U SBIIETCS BEpHBIM Oolee
4yeM B 5/6 ciydas.

X0poIno

OTBeT Ha SK3aMEHALIOHHBIE BOIIPOCHI BEPHBIH, HO
HETIOJHBIN, WIM HMEIOTCs HeOOoJbIIne OIIUOKY,
HETOYHOCTH B JIOTUKE pacCyXIeHHH. DK3aMmeHye-
MBI BaJeeT HAaBBIKAMH DPEIICHUS THIIOBBIX 3ajad,
COCTaBJIE€HMs YpaBHEHHUH peakUui, BBINOJIHEHUS
WHBIX 3aJIJaHUH, TPOBEICHUS JIEMEHTAPHOTO XHMH-
YEeCKOT0 SKCIEPHMEHTa, aHaIN3a MOJYYCHHBIX TaH-
HBIX M (OPMYJIMPOBKH MPABHIBHBIX BBIBOAOB. Oc-
BOCHME JIBIHHBIX ITOKa3aTeliell KOJMYEeCTBEHHO Olle-
HuBaetcs B 60-85 %.

YA0BJ1€TBOPUTEILHO

3HaHUE TEOPETHYIECKOTO M NMPAKTHIECKOTO KOHTPO-
JIMPYEeMOTo MaTepuaia, BIIaJeHUE HaBBIKAMH pelie-
HUSI TUIIOBBIX 3a1a4 oneHuBaercs B 30-60 %.
CTyzieHT CIIpaBIsieTCsl ¢ HHTEPIpeTaIuel MoryIeH-
HOMU B X0JIe XMMUYECKOr'0 SKCIIEPUMEHTA IePBUYHOM
nH(opMaImy, HO UCIIBITBIBAET TPYAHOCTH C e€ aHa-
m30M ¥ (HOpPMYIHMPOBKOI BBIBOJIOB. OTCyTCTBYeT
MOHMMaHUe psga (yHJAaMEHTAIBHBIX XUMHUYECKHX
MOHATUH, 3aKOHOB, NMPUHIUNOB. [IpencraBnenus o
XHMHYECKHX CBOMCTBAX BEIIECTB, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMHUYECKUX PEaKIHi HOCAT (hparMeH-
TapHbIN Xapakrep.

HE YIOBJIETBOPUTEJILHO

3HaHMe MaTepHana JUCLUILUIMHBL — MeHee 30 %.
OTCYTCTBYIOT HAaBBIKM COCTaBJICHHS YpaBHCHHUI
XUMUYECKUX DPEaKIHid, MPEICTABICHUS O XHMHYe-
CKHX CBOWCTBaxX BEIECTB HECYIIECTBEHHBI. BbI3bI-
BaeT 3aTpyAHeHHe (HOPMYIHPOBKA IEPBOOUEPETHBIX
3aKOHOB W TOHATHH. He OCBOEHBI 3ileMeHTapHBIE
HaBBIKMA BBIMIOJHEHUS TPOCTCUIINX XHUMUYECKUX
3KCHepI/lMeHTOB, BBIINTOJIHCHHUS XHUMHUUYCCKHUX pvaé—
TOB. M30xkeHne marepuana HEUETKO, HEJIOTHYHO U
B OOJIBIIICH Mepe HEBEPHO.

4. TunoBbIe KOHTPOJIbHBIE 32 TaHUS

4.1 JlomanrHsisi KOHTpOJIbHAs paboTa (pa3HOYPOBHEBBIE 3a/1a4M M 3aJIaHHS) BBITOJIHICTCS IO M3/IaHUIO «3adaddl U yIpax-
HEHUs 1Mo o0med xumMun: yaeOHo-mpakTuaeckoe nmocodue / H. JI. T'nunka; [Tox pen. B. A. Tlonkosa. - 14-e uzn. - M. : FOpaitr,
2015. - 236 c. - (bakanaBp. Axagemudeckuii Kypc)». CHopMHUPOBaHO AECATH BAPHAHTOB KOHTPOJILHON pabOTHI.

IIpumeps! 3axannii. BapuanT 5.

6. Mbimbsik 0Opa3yeT ABa OKCHA, U3 KOTOPBIX OJHMH CONEPX)UT 65,2% (Macc.) As, a apyroit 75,7% (Macc.) As. Onpene-
JIUTh YKBUBAJICHTHBIC MACChI MBIIIbSIKA B 000UX CIIyYasx.
140. Hanucats opMyJibl aHruapuaIoB ykaszanubix kuciot: H,SOy4; H3BO3 ; H4P,07 ; HOCI; HMnOy, .
175. CkoJIbKO 3HAYCHHUI MAarHUTHOTO KBaHTOBOTO YKCJIAa BO3MOXHO JJIS 3JICKTPOHOB SHEPreTUUCCKOTO MOAYPOBHS, OpOH-

TanbHOE KBAHTOBOE YUCiI0 KoToporo | =27 | = 3?

186. CocTaBUTh 3JICKTPOHHO-TPAGUUCCKUEC CXCMBI HOHOB Fe*" u Fe**. Uem MOkHO 0GBSCHUTS 0CO0YI0 YCTOWYHBOCTB JJICK-

TpOHHO# KOH(Hrypauu Houa Fe?
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283. Ilpu coennnenuu 2,1 T xene3a ¢ cepoit Beiaenuiocs 3,77 x/x. Paccuntats TennoTy oOpasoBanus cyiabduaa xenesa.

325. HaliTi 3Ha4eHNe KOHCTAHTHI CKOPOCTH peakunu A + B — > AB, eciu nipu KOHIICHTpaIMsIX BelmecTB A U B, paBHBIX
coorBercTBeHHO 0,05 1 0,01 MOJIB/T, CKOPOCTh PeaKiuy paBHa 5 ¢ 10™ Moub/(1-MuH).

391. HaiiTi MaccoBYIO JIOITIO TIIFOKO3BI B pacTBOpe, comepkanieM 280 T Boas! u 40 T TITFOKO3HL.

414. Haiitu maccy NaNOj , HeoOxoanmyro urst npurotoBierns 300 v 0,2 M pactBopa.

463. Yemy paBHO ocMmoTmueckoe aaBienne 0,5 M pactBopa riaroxo3sl CgHi,0g ipu 25°C?

580. Hammcats B MOHHO-MOIIEKYJISIPHON (popMe ypaBHEHHS pEaKINi, MPUBOAAMIMX K O0OPa30BaHHIO MalopacTBOPHMBIX
ocaakoB wiu razos: a) Pb(NO3), +KI; 6) NiCl, + H,S; B) K,CO3 + HC1; r) CuSO4 + NaOH; 1) CaCO; +HC1; ¢) Na,SO;
+H2804 5 )K) AlBI’3 +AgNO3 .

686. CocTaBUTh ypaBHEHHs MPOLIECCOB, MpOTeKaIux npu 3nekrponuse pacmiaBoB NaOH u NiCl, ¢ nHepTHBIMH 3J1€K-
TPOJIaMH.

Bapuanr 10.

4. OnpenenuTh SKBUBAJICHTHBIE MAacChl METaJlIa U ceprl, ecn 3,24 T MeTamia oopasyer 3,48 r okcuga u 3,72 r cyneduna.

141. Hanwmcats (hOpMysbl OKCHIOB, COOTBETCTBYIONMX ykazaHHBIM ruapokcumam: H,SiOz; Cu(OH)y; HiAsOy4; HWOy;
Fe(OH)s.

176. Kakoe MakCHManbHOE YHCIIO 3JICKTPOHOB MOXKET COACPKATh aTOM B 3JIEKTPOHHOM CJIOE€ C IJIaBHBIM KBAaHTOBBIM YK C-
oM n =47

187. YkazaTh 0COOEHHOCTH AJIEKTPOHHBIX KOHOQUTyparwii Mean U Xxpoma. CKONBKO 4S-3JICKTPOHOB COZIEPIKAaT HEBO30YK-
JICHHBIE aTOMBI 3THX 3JIEMEHTOB?

284. HaiiTu KOJTM4YECTBO TEIUIOTHI, BBIACIAIONIEHCS TpU B3phIBE 8,4 11 rpeMydero rasa, B3ATOro IPU HOPMAJIBHBIX YCIOBHAX.

326. Bo cKoNBbKO pa3 U3MEHHUTCSI CKOPOCTh peakimu 2A + B — > A,B, ecnu koHIEeHTpaluio BeniecTBa A yBEJIUYUTh B 2
pasa, a KOHIIEHTPAIMIO BemecTBa B yMeHbIUTh B 2 paza?

392. Ckonbko rpaMmmoB Na,SO3 noTpedyeTes s mpurotonienus 0 11 8 %-ro (mo macce) pacrsopa (p = 1,075 r/mn)?

415. Ckonbko rpammoB Na,COj3 conmeprxures B 500 mu 0,25 H. pacTBopa?

464. BeluMCIUTE OCMOTUYECKOE AABIEHUE pacTBopa, coiepkauiero 16 r caxapossl Ci,H»01; B 350 1 H,O mpu 293 K.
ITroTHOCTH pacTBOpa CYUTATh PAaBHOM EAMHMIIC.

581. Hanmcath B HOHHO-MOJEKYJISIpHON (hopMe ypaBHEHHMS PEaKLHH, MPUBOIAINX K 00pPa30BaHUIO MaJIOAUCCOMHPOBAaH-
HbIX coequHenuii: a) Na,S + H,SO,; 6) FeS + HCI; B) HCOOK + HNOs; r) NH,4CI + Ca(OH),; o) NaOCI + HNO; .

687. CocTaBUTh CXEMBI AIIEKTPOIIK3a BOAHBIX pacTBopoB HySO,4, CUCI,, PB(NO3), ¢ miaTnHOBBIME 3IIEKTPOIaMHU.

4.2 TecTOoBBIE 3a1aHUI

@DOHJ TECTOBBIX 3aJaHUN COJEePKUT 556 Borpocos. IIpuBoaATCS MpUMeEpHI 3a1aHUH MO Kax 10 TeMe.

Tema Crpoenvie atoma 1 I leprompdeckast chcTeMa

1. AroM yriiepoja B 0CHOBHOM COCTOSIHHH COJEPKHUT HeCnapeHHbIX YJ1eKTPOHA.
1) 4 2) 3 3) 0 4) 2
2. Meraninyeckne CBOMCTBA JIEMEHTOB B IIEPHO/Ie € YBeJIMYeHHEM 3apsiia sijipa aToMa...
1) ycunmBarotes 3) He U3MEHSIOTCA
2) ocnabeBator 4) U3MEHSIOTCS IEPUOITIECKI
3. Pajiyc aTOMOB yMEHbINAETCSI B PSIIY YJIEMEHTOB...
1 Br,F,Cl 2 Se,S,0 3) Li,Na, K 4 P,SI,S
4. ®opMmy.ia BOIOPOAHOIO COEMHEHHUSI YTEMEHTA, 00Pa3yIOLIero BhICIIHIA OKCH/L 32 05 , HMeeT BH/L...
1) DH, 2) DH, 3 OH, 4 OH
2

5. Oxcupa — nony ( o ) COOTBETCTBYET 3JIEKTPOHHASI KOHHUTypauus...

2 2 5 2 2 0
1) 1s°2s°2p 3) 1s°2s°2p

2 2 6 2 2 3
2) 1s°2s°2p 4 1s°2s°2p
6. HanMeHbUIYI0 YHEPTHI0O HOHH3ALMH NMeEET ATOM...
1) kpemHus 2) amoMHuHHS 3) mHarpus 4) marHust
7. B nepuose ¢ yBeJu4eHHeM MOPSIIKOBOT0 HOMEPA JIEMEHTOB OTHOCHTEJILHAS JJIEKTPOOTPUUATENbHOCTb...
1) ocraéres MOCTOSIHHON 3) yBemmumBaercs
2) HU3MEHAETCS MEPUOANIECKH 4) yMeHbLIAETCS
8. HauGoJib1ee YuCII0 HeCRAPEeHHbIX 3JIEKTPOHOB B OCHOBHOM COCTOSIHUM COJIEPIKHT ATOM...
1) kpemuus 2) docdopa 3) amomMuHHS 4) ximopa

37
9. sIapo u3oTomna xJjopa 17C| COAEPHKUT HeliTpoH(0B).
1) 17 2) 20 3) 18 4) 37
24

10.  JmexTpoHHAs KOH(UTYPamHsi OCHOBHOTO COCTOSIHUSA BHEIIHEro 3JIeKTPOHHOTO YPOBHS aATOMA MATHHS 1, Mg HMeeT BHL...

1 1 1 1
1) 3s53d 3 3s°3p

0 2 2 0
2 3s°3d 5 3s?3p

Tema XuMuueckas cB3b U CTPOCHHUE BELIECTBA
11.  dopmyJa BemiecTBa ¢ TETPAAPHUECKHM CTPOEHHEM MOJIEKYJIbI MMeET BHIL...

1y H,0 3) BF;
2) CH4 4) NH3
26



12.  Opéuraon S—S u S— p TIePeKPHIBAIOTCS B MOJIEKYJIaX...
1) H2 « HCI 3) Sg u C02
2) OZI/ICH4 4) CIZI/I NH3
13.  BemecrtBa, cosepiKaiine TOJbKO KOBaJIeHTHbIE CBS3N. ..
1) K,SO, NH, 2) KCI,P,0, 3 CO, H,S 4 NaCl, SO,
14.  BemectBa, cofepiKalie TOJbKO KOBAJIEHTHbIE MOJSIPHbIEe XHMUYeCKHe CBSI3U, MPUBEIEHBI B PAAY...
1y F,.H,50,. PO, 3 PF,.Cl,0, NH,CI
2 NO,,SOCl,,CH,COOH # H,PO, BF, CH,COONa
15.  BasenTHblii yroa paBen 120° B Moseky.ie...
1) MgF, 2) LIF 3 CF, 4 BF,
16. B coenuneHny, 06pa30BaHHOM ATOMAMH 3JIEMEHTOB C MOPSAKOBLIMH HOMepaMu 11 u 17 cBsA3b...
1) nmoHOpHO-aKIENTOpHAS 3) wnonHas
2) BomopoxHas 4) KoBaJCHTHas
17. HawuboJiee NpO4HOii SIBISETCH CBS3b MEKAY YIeMEHTAMH B MOJIeKYyJ1e, POpMYyia KOTOPO...
1y H,Se 2y H,0 3) H,Te 4 H,S
18.  BemecTBaMHu ¢ KOBaJIEHTHO! HeNOJISIPHOIl M HOHHOIi CBA3BIO0, SBJISIOTCH. ..
1) HZSI/ICHA 3) NZI/IKF
2) HZO x KCI 4) BaSO4 u CH5OH
19. Aama3 umeer KPHCTAUNIMYECKYIO pelIeTKY.
1) ™onekymsipHyO 3) MeramMyecKyo
2) aroMmHyio 4) uoHHYIO
Tema Kiaccbl HEOpraHMYECKUX COEAMHEHUH
20.  KHCIOTHBIM H OCHOBHBIM OKCHOM SIBJISIIOTCH...
1) SO ’ Fe.O 24.  KHCJIOTHBIMH SIBJSIIOTCSI OKCH/BL...
2 23 1) wmaruus
2) cepsi (IV)
2) FeO, AlLO, 3) sa0ra (V)
4) xenesa (I1)
3) Feo’ I:e203 25. Kucioramm, KoTopbie He 00paszyiom KHCIBIX COJIei, sSiB-
JISIIOTCS:
4 COZ’ FeO 1) comnsnas
21. ToJbKO KHCJIOTHI HPEACTABJIEHBI B PSAY... 2) cepHas
3) oprodocopras
1) HZSO4, NagPO4,CH4,COZ 4) asorHas
2) H.SO ’ NH ’ H S, NaHCO 26. OkcupaMH, KOTOpble MPOSIBISIOT aM¢oTepHbIe CBOMCT-
2 3 3 2 3 Ba, ABJISAIOTCH:
3 HCI,CH,COOH, NaH, H,0, 1) Cro,
4 HNO,,CH,COOH, HF, H,S 2 Cr,0,
22. B u30BITKe INEN0UH He pACHGOPACHICA... 3) CaoO
1) Mg(CH), ) BeO
2) Al (OH )3 27.  Bce BelecTBa pearupyoT Mex1y co00ii B rpymnie...
1) BaO, MgO,CuO
» Crlon), 50,,C g ALO
2) a
4 Zn(OH), 3 s
23. B cxeme «KHMCJIOTHBII OKCH]I + OCHOBaHHe = ... + ...» IPO- 3) KOH ’ Ca(OH )2 y Fe (OH )3
AYKTAMH PeaKU iy sIBJISIIOTCS:
1) xwmcnora 4) HCI, HBr, HI
2) comb
3) Boma
4) OCHOBHOI OKCHJI
Tema Crioco0bI BEIpa)KeHHs COCTaBa pacTBOpa
28. MaccoBasi 10/ COJIH B PACTBOpe, MOJYYEHHOM IpPH 3) 196
cvmemmBannn 150 r 2%-—r0 u 350 r 4%—r0 pacTBOPOB, COCTAB- 4) 49
asier___ %. 30. Macca pacTBopeHHoro Bemecrsa B 500 M1 25%-—ro pac-
DL i H,PO,) (p-
2) 3 TBOpa opTodocdopnoii kucaorsr (Mg 1) (P =1,2r/mm)
3) 34 paBHa rpaMmmam.
4) 68 1) 250
29.  Macca cepHO¥i KHCJOTBI, coeprKamasicsi B 2 J1 pacTBopa 2) 100
¢ MOJISIDHOW KOHIEeHTpauueii >kBuBajieHToB 0,5 mMouab, pas- 3) 150
Ha rpamm(am). 4) 104
g 53’5 31.  MaccoBasi 105 ¢ochara xamus ( K3 PO4) B pacTBo-
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pe, noIy4eHHOM npH pactBopenun 0,5 moJb B 124 r BoAbI paB-
Ha___ %.

1) 46

2) 69

3) 23

4) 72

32.  Macca Boabl, HeoOXoqumasi As1 mpurorosienus 400 r

20%-ro pacTBOpa HMTpaTa KaJIus (KNOs), pas-

Ha____rpaMMaM.
1) 160
2) 80
3) 320
4) 360

33.  Cmemanau 200 r 20%-ro u 300 r 10%-ro pacTBopoB

TJIIOKO3bI (C6 leoe ). MaccoBasi 10.151 BelllecTBa B HOJIY-

YeHHOM pacTBope OyaeT paBHa____ %.

1) 16

2) 14

3) 15

4) 18

34. MoasipHasi KOHIIEHTPAIHs YKBHBAJIEHTOB cyJb(paTa Me-

o (1) (CUSO4) B pacTBOpe, MOJYYeHHOM pacTBOpeHHeM

12,5 r MeaHoro Kynopoca (CUSO4 * 5H20) B 100 M1 Bo-

Jbl (M3MeHeHHeM 00bEMa NMPH PACTBOPEHHH TBEPJOTO BelllecT-
Ba NMpeHedpeyb), paBHA MOJIB/JI.

Tema PaBHOBecHE B pacTBOpax 3JIEKTPOIUTOB

35. <. JUCCOLMAIIMM — ITO OTHOLIEHHE YHCJIA MOJIEKYJ, TUC-
COLMHUPYIOINX HA HOHBI, K O0IEMY YHCIY MOJIEKYJ PacTBO-
PeHHOTrO0 BellecTBa.

36. JlaHHOMY YpaBHEHHIO PeaKIHu

2NH,OH +H,S0, — (NH,), SO, + 2H,0

COOTBETCTBYET COKPallleHHOE MOJICKY/JIAPHO-HOHHOE ypaBHEe-
HHE...

H'"+OH < H,0O
1) BepHo
2)  HeBepHO

37. YpaBHeHHe peaKIMH, NPAaKTHYeCKH OCYIeCTBUMOii B
BO/JJHOM PacTBOpe, HMeeT BHL...

1) NaNO, + HCI — NaCl + HNO,
2) Ba(NO;), +2NaOH — 2NaNO; + Ba(OH),

3 Fe,(SO,), +6HNO, — 2Fe(NO,), +3H,S0,

4 CuSO,+2KOH — K,SO, + Cu(OH), ¥

38.  CaadbIMH 31eKTPOJIHTAMH SIBJISIIOTCS:

1 Cr(OH),

2) CrCl,

3) CsOH

4 H,S

39. K CHIBHBIM 2JIEKTPOJIHTAM OTHOCHTCH...
1 H,SIO,

2 H,S

3) KOH

s CH,COOH

40. M3 Tpéx rpynm BemiecTB BbIGepHTe Ty, KOTOpasi Colep-
SKHT TOJIBKO CHJIBHBIE 3J1eKTPOJIUTHL...

1 NaCl,Cu(OH),, HNO,

2) BaCl,,H,CO,,NaOH
3 K,SO,,HNO,,Ba(OH),
4 H,S,Cu(OH),,MgCl,

41.  CoxpaleHHOMY HOHHOMY YPABHEHHIO
H'"+OH < H,0
COOTBETCTBYET MOJIEKYJISIPHOE YPABHEHHE...

1) NaOH + HNO, — NaNQO, + H,0

20 Cu(OH), ¥ +H,S0, — CuSO, +2H,0

3 KOH +HNO, — KNO, + H,0

s 2NH,OH +H,SO, — (NH,), SO, + 2H,0

42.  CoxkpaleHHOMY HOHHOMY YPABHEHHIO

Pb?" +S% — PbS

COOTBETCTBYET YPABHEHHE B MOJICKY/ISIDHOM BHJIE...

1) PbCI, + Na,S — PbS { +2NaCl

2 Pb(NO,), + Na,S — PbS { +2NaNO,
3 Pb(NO,), +H,S — PbS | +2HNO,
4 PbCl, +H,S — PbS { +2HCI

43. CuibHble IEKTPOJHMTBHI B BOTHBIX PACTBOPAx AHCCO-
HUMPYIOT HA HOHBI MPAKTHYECKH MOJHOCTHIO.

1) BepHO

2) HeBepHO

44. B kakoM ciyyae peakuusi 00MeHa He MPOTeKaeT...

1) Cu(NG,), +H,SO, —»
2) NaOH +H,SO, —»

3) Na,PO, + FeSO, —»

4y ZnSO, + KOH —»

Tema. OKuCIHTEIHLHO-BOCCTAHOBUTEIBHBIC peakuunu

45. VYkaxkute K03 PuIHEHT nepea MOIeKyI0l BOCCTAHOBH-
TeJisl B yDAaBHEHHH PeaKIuu

KNO, + H,SO, + Kl - K,SO, + NO+1, +H,0

w
=~
Wk N D

46. Cymma k03()(UIHEHTOB B YPABHEHHH PeaKIHU

KOH +Cl,—¢ > KClI + KCIO, + H,0

paBHa...

47.  OxucaurtenbHble cBoiicTBa okcuaa cepsl (IV) (SOZ)

NPOSIBJIAIOTCS B PEAKIHUU...

1y SO, +H,S—>
2 SO, +0, >
3) SO, +Ca(OH), —
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4 SO, +KMnO, +H,0 —»
48. OxucauTe1eM B peakuun
KMnO, +KNO, + H,S0, — K,S0, + MnS0, + KNO, + H,0

ABJACTCS...

1 KNGO,

2 H,SO,
3) MnSO,
4 KMnO,

49. B peaxkuun

2NO, +2NaOH = NaNO, + NaNO, + H,0

HOHBI HATPHSL...

1) He U3MEHSIIOT CTENEH! OKUCIICHUSI

2) BOCCTaHABIIMBAKOTCS

3) OKHCISIOTCS M BOCCTAHABINBAIOTCS OJHOBPEMEHHO
4) oxucnAOTCS

50. IlepmanranaTt kamus ( KMnO4) MOZKeT NMPOSIBJIATH B

OKHC/IHTETBHO-BOCCTAHOBHTEILHBIX PeaKIUAX CBOHCTBA...
1) ToNBKO OKHMCIUTENS

2) OKHCIHTEIsI B BOCCTAHOBUTEIIS

3) HM OKHCIUTEIIS, HH BOCCTAHOBHUTEIS

4) TOJIBKO BOCCTAHOBHTEIS

51. BoccraHoBHTe/eM B peaKIMH

K,Cr,0O, +3KNQ, +4H,SO, =Cr,(SO,), +3KNO, + K,SO, +4H,0
1)

ABJIAECTCH...
ny K*
2) NO,”
3 Cr,0>

2—
4 SO,
52. Cymma k03¢ ¢pHUIHeHTOB B YPABHEHUH PeaKInu

NH, +0O, - NO+H,O

paBHa...

1) 21

2) 18

3) 19

4) 20

53. Uemy paBeH K03()(pUIHEHT Hepe] MOJIEKYJIOH BOCCTAHO-
BHTEJISI B yPABHEHNH PeaKINu

KMnO, + Na,S0, + H,S0, - MnSO, + Na,S0, + K,SO,+H,0

1) 3

w
~
anN -

54. B peakuuu
3Ca+2P =Ca,P,

aTomMbl (pocdopa BHICTYNAIOT B KaYeCTBe...

1) oxkucnuresneil 1 BOCCTaHOBHUTENCH OJHOBPEMEHHO

2) oxkucauTenei

3) BoccraHOBHTENEH

4) OHOPOB HEMOAEIEHHOMN IEKTPOHHOI Tapbl

55.  YcraHoBuTe cOOTBeTcTBHEe MexkIy (opmyJoli MoHa u
CTeNeHbI0 OKHCJIEHNsI aTOMA MeTaJlIa B HEM.

¢opmyna uona cimenenb OKUCIEHUA

1) +6
nu, %) 47
2 Cr0} -

3) [AI(OH),]
4 VO,

Tema OCHOBBI XUMHYECKON TEPMOANHAMUKH

56. HaubGoabuieMy 3HAYEHHIO IHTPOIIMH COOTBETCTBYET COCTOSIHUE BOJbL...

) H,0 308
2 H30,0200¢
3) H,000273

8 H,0,0273

57.  CaMONpOU3BOJIbLHBIM HA3bIBAETCS IPOLECC, KOTOPBII...
1) Bcerza CONPOBOXKIACTCS BBIAEICHUEM TEILIOTHI
2) mpotekaer OBICTPO

3) croco0eH kK OCYLIECTBJICHUIO 32 1OCTATOYHO KOPOTKOE BPEM 0e3 mobaBieHUS KaTajmsaTropa

4) cnocobeH NpoTeKaTh B CHCTEMe Oe3 BHEIIHETO BO3IEHCTBUS

58. l'lpouecc nepexoaa CUCTEMbI U3 OTHOI'0 COCTOSTHHSA B APYyroe nNpu NOCTOSIHHOM JAaBJI€HHH HA3bIBaeTCAH...

1) wusomerpuuecKUM
2) anguabGatHIecKuM
3) wuzobapHBIM
4) WM30XOpHBIM

59.  H306apHbIM npoueccoM, POTEKAIOINM ¢ H3MEHEHHeM TeMIIepaTyphbl CHCTeMbI SIBJISIETCS...

1) rasHEe TbOA

2) KHIEHHE BOMIBI

3) pacTBOpenue NaCl & soze
4) mnaBneHue Kee3a

60. KoimyecTBeHHOE COOTHOIIEHHE MEXKIY M3MeHEHHEM BHYTpPeHHel JHepPIruH, TeIJIOToil U pafoToii ycTaHABIMBAaeT

HAMHUKH.
1) msTeit
2) Ttpernit
3) Bropoit
4) mepBbIit

0
61.  Jlns HaXOXKIEeHHUs AH 29g Peakuuu

3aKOH TepMoau-

4HCN ) +50,,, =2H ,0,,,, +4CO,,, + 2N,

(€73

cjeayeT BOCIOJIb30BAThCS (POPMY.JIOIi...

1

0 0 0 0
AH 298 — AH 208 H,0(c) T AH 298CO,(2) AH 298 HCN (=)
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2 AH ;)98 =AH 298.HCN(2) —AH ggaHZO(m) -AH gsa&co2 @)
3 AH 398 = 4AH§93 HCN(2) — 2AH ggaHZO(.»c) —4AH
4) AHZ=2AH ggaHZO(mc) +4AH é)saaco2 () —4AH

62. H3BecTHO, YTO [JISl peaKIHH

3Ca(OH),,, +2NH
AH).. =905,6 x/Ioic u AG

Cie10BaTeIBbHO, 3TA PEAKIMSL...

=Ca;N

+6H,0

2(x) (o)

hos = 9314 x/oic.

1) sk30TepMHYECKas ¥ MPH CTAHIAPTHBIX YCIOBHSX MPOTEKACT B MPSIMOM HAIIPABIICHUH
2) SHIOTEpMHYECKast M MPH CTAHIAPTHBIX YCIOBHSAX MPOTEKAET B OOPATHOM HAIPABICHUH
3) oK30TepMHYECKas M [IPH CTAHIAPTHBIX YCIOBUSX MPOTEKAET B 0OpPaTHOM HalpaBICHUH
4) sHEOTEpMHUYECKAs ¥ IIPU CTAHIAPTHBIX YCIOBHUSX MPOTEKACT B MPSMOM HAIMPaBICHUI

63. s mosryvenust 1132 /I Temia no peakumun

2NO,, +0

=2NO,,,,

AH® = -566 xTxcl monw

He00X0/IMMO 3aTPATUTh____ JIUTPAa(0B) KUCJIOPOAA (02 )
1) 56

2) 11,2

3) 224

4) 448

64. Ilpu mosy4eHuHu 2 MOJIb ITaHOJIA ( CZH 5OH ), COTJIACHO TEePMOXMMHYECKOMY YPABHEHUIO

(::21F1i4(3m) + P{ 2(:a

= C,H,OH,

anc)

AH® =—44 x/lxncl monw

BoiieasieTcss K/JIK TemioTel.
1) 88

2) 222

3) 44

4) 66

65.  Ilpu pa3iiokeHUH NEPXJIOPATA KAJIHUS COIJIACHO TEPMOXHMHYECKOMY YPABHEHHIO

KClo,,., = KCl,,,, +20
33 xlwc] monw

2(e)

AH® = -
o0pazoBasiochk 10 Mo1b KHCTI0pPOAA OZ . Beruncaurts TeminoBoii 3¢pdexrt peakuuu (kxk).
1) 660
2) 66
3) 132
4) 165

Tema Xumuueckass KHHETHKA U KaTaln3

66. Jls yBeanmveHUs CKOPOCTH NMPSIMOii peaKkuun
2NO(2) + 02((?) = 2N02(3)

B 1000 pa3 Heo0X0MMO YBEJIHYUTD aBJIEHUE B pas.

1) 10

2) 100

3) 500

4) 330

67. TemnepaTypHblii K03(pQHIHEHT CKOPOCTH XHMHYECKOH

0
peakuun Y =2. IIpu oxjaxkneHuu cucremsr or 100 C o

80 OC CKOPOCTh PeaKIHH...

1) ymenbmraercs B 2 pasa

2) yBenuuuBaercs B 2 pasa

3) yBenuumBaercs B 4 pasa

4) ymensimaercs B 4 paza

68. YkaxkuTe ypaBHEHHe OTpaKalllee 3aKOH [IeiicTBHs
Mace, sl peakuun

I +Hy.y < 2HI
y o=k[I,] [H,[
2) 5:k[|2]2[H2]2
y o=k[l,] [H,]

» o=K[I,] [HI]

69. VYBeanueHHe CKOPOCTH XHMMYECKOil peakuuu Npu BBe-
JeHHH KAaTaJIN3aTOPa NPOUCXOMT B pe3y/ibTaTe yMeHbIIeHH . ..
1) ckopocTH JBMKEHMS YaCTHIL

2) TterutoBoro adexra

3) oHepruu aKTHBaIK

4) oSHeprum CTONKHOBEHHUS

70. 3akoH, BbIpa:KalOMMil BJIMSIHME KOHIEHTpauuii pearu-
PYIOIIUX BeHIECTB HA CKOPOCTb XMMUYECKOH pPeaKiuH, Ha3bl-
BaeTCsl 3aKOHOM...

1) Tecca

2) Baur-Todhda

3) Appenuyca

4) neiicTBHs Macc

71.  Ilpu yBeJWYeHHH JaBJIEHHS] B 2 pa3a CKOPOCTb MPSIMOi

peakuun
230,y + 0,y < 250, ,,

YBeJUYUBAETCS B pa3(a).

1) 6

2) 2

3) 8

4) 3

72.  Ecau TeMnepaTypHblIil K03()(UIHEHT CKOPOCTH XHMHYe-
CKOii peakuuu ) =2, TO JJIsl yBeJH4eHUs CKOpocTH B 8 pa3
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0
TeMIepaTypy Heo0XOAUMO YBeIHYUTb HA C.
1) 30
2) 40
3) 20
4) 80
73.  Eciaum TemmepatypHblii K03(p(pUIHEHT XHUMHYECKOH pe-

0
AKUMM )/ =2, TO NPH NOBbIIIEHUH TeMNepaTypsl oT 20 C o

50 OC CKOPOCTb PEaKLHH. ..

1) ymenbinaercs B 4 paza

2) yBenuumBaercs B 8 pa3

3) yBenuuuBaercs B 6 pas

4) ymenbaercs B 2 pasa

74.  dopmyna, Bbipaxkalonias npasuio Bant-T'odda, umeer

k wd

1 paeH knﬁp
2) D k[A][ ]b

TZ_TI

3) UTz =y 10

Ea
4 k=kerr

75. Ecam npm yBeauueHuH Temmepatypbl or 20 OC 0

0
50 C CKOPOCTh PeaKlMH yBeJHW4Hnjach B 8 pa3, To Temmepa-
TYpHbIii KO3 PUIHEHT XMMUYECKOi peakuuu ( )/ ) paBeH...
1) 4
2) 3
3) 2,67
4) 2

76. Ilpu yBeJM4eHMH KOHIEHTPALHH YTapHOTO ra3a (CO)
B 10 pa3, ckopocTh NPSIMOii peakuuu

2C0,, + 0,y < 2C0,
BO3pPAacTaeT B pas.

1) 100

2) 30

3) 10

4) 20

(2)

Tema XuMuueckoe paBHOBECHE

77. 1A cMelleHUs] pAaBHOBeCHS B CHCTeMe

Hyy + S, < H,S,
0 =21 /e

B CTOPOHY 00pa30BaHus cepoBoaopoaa ( H 2 S ) HeoGx0aUMO...

1) noHM3MTHL JaBiieHUE

2) IOBBICUTH JABJICHUE

3) NOHM3WUTH TEMIIEPATYPY

4) BBecCTH KaTanu3aTrop

78.  JIast yBelMueHUs BBIXOJA AMMHAKA [0 YPABHEHHIO pe-

AKIUH HEO00XO0AUMO...
N2(2)+3H <:>2NH3(2)
0
AH" <0
1) mnoHM3MTH NaBieHUE
2) TOHM3HUTH TEMIIEPATYPY
3) MOHM3UTH KOHIEHTPALHMIO a30Ta

2(2)

4) NOBBICHTH KOHLICHTPALHMIO NH 3

79.  Ilpu yBeqm4eHHH JaBJeHHs B CHCTeMe

CO, +2H,, < CH,OH,,,
AH® <0

1) cocTosiHHE paBHOBECHS HE H3MCHSETCS

2) COCTOSIHHE PaBHOBECHS MEHSETCSI HEOHO3HAYHO

3) yMEeHbBIIAeTCs BBIXOJ MPOIYKTOB

4) yBeIMYMUBACTCS BBIXO[ IPOIYKTOB

80.  Ilpu XMMHYeCKOM PABHOBECHH...

1) macca peareHTOB paBHa Macce IPOAYKTOB PEaKIUH

2) BHYTPEHHSs SHEPTHs PaBHA HYJIIO

3) KOHIIEHTpAIMK TPOAYKTOB PEAKIMU U HCXOAHBIX BEIIECTB OC-
TAIOTCSI HEM3MEHHBIMU

4) KOJMYECTBO BEILIECTBA PEAreHTOB PABHO KOJIMYECTBY BEIIECTBA
HPOJIYKTOB PEaKINH

81. VYpaBHeHHMsI PABHOBECHBIX IPOLECCOB, B KOTOPbIX H3Me-

HeHHUe JaBJIeHHsS He BbI3bIBAET CMELeHUs] PABHOBECHSI, HMEIOT

BHJL:

y Fe0,,, +4C0O, < 3Fe,,+4CO,,
2 Ca0,, +CO,,, < CaCoO,,,

3) 2NO,, +0O,,, < 2NO,,,

4 CO +H,0, < CO,, +Hy,

82. XumuYecKHe peaKkIuH, NPOTeKAONIHe B IPOTHBOIO-

2(2)

JIOKHBIX HANIPABJICHHUSIX, HA3BIBAIOTCSL. .
1) KaTanIMTUYECKUMHU

2) TepMOXMMUYECKUMU

3) KHHETHYECKHUMH

4) oOparuMbiMu

83. KoanyecTBeHHON XapaKTepHCTHKOW XHMHYeCKOr0 paB-
HOBeCHsI SIBJISIETCS KOHCTAHTA...

1) paBHOBecus

2) yCTOWYMBOCTH

3) ruapoinmsa

4) HecroiikocTH

84.  BbIX0J MPOAYKTOB PeaKIHHU NMPe00.IafaeT NpH...

1) wHCHoNB30BaHKUH KATAIH3aTOPOB

2) K<<l

3) K>>1

4) WCHOJB30BaHUK HHIHOMTOPOB

85.  Jliisi paBHOBeCHOIi cHCTEMBI

mA+nB < xC + yD

BBIPAKeHUE 1)1 KOHCTAHThI PABHOBECHA UMEET BU/...

_c]-y[D]

U e mlAl-nfB]
.« _ll-br
AT [T
m{A]-n[B]

7 B e yiol
o k1Al

R SR

86.  Jlast peakUMH ¢ y4acTHeM ra30B KOHCTAHTY PABHOBeCHsI
BbIPAKAIOT Yepe3 BeIleCTB.

1) mmoTHOCTH

2) wMaccol

3) oGbemsbr

4) mapumaibHBIE JABICHUS

87. B COCTOSIHHM XHMHYECKOIr0 PABHOBECHSI CKOPOCTb Mpsi-
MOii peakuun CKOPOCTH 00PATHOI peakumu.

1) Gosbure

2) paBHa

3) He 3aBHCHT OT

4) MeHbIIEe

88.  Jlst IK30TEPMHYECKOr0 Mpolecca CHHTe3a aMMHAKa 0J1-
HOBpEMEHHOe NMOHMKEHHE TeMIepaTypbl H YBeJHYeHHe JaBjie-
HUS BBIXOJ AMMHAKA.
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1) yBenuuusaer
2) cHayasa yBEIMYMBACT, @ 3aTEM YMEHBIIIACT
3) He BWsIET

4) ymeHblIaer

Tema. OG1He CBOICTBA pacTBOPOB

89.  PacrBopbl, 00JIaJa0lHe OXMHAKOBBHIM OCMOTHYECKHM
JaBJIeHUEM, HA3bIBAKOTCS...

1) wu3OTOHMUECKMMHU

2) H30TEPMHYECKHMH

3) THUIEePTOHMYECKUMHU

4) uz06apuvecKuMu

90. OcmoTH4YecKOe  JaBieHHEe  PacTBOpPa  [JIIOKO3BI

(CG leoe) ¢ MOJSIpHOii KoHUeHTpanueii 0,1 Moab/1 mpu

0
25 C paBHO klla.
1) 51,6
2) 2478
3) 61,9
4) 1238
91. KoHueHTpamusi pacTBOpa 3THJIEHIVIMKOJIA (TOCOJ), 3a-
Mep3aromero npu —37,2 OC cocTaBjsieT MOJIb/KT.
2pao- ke
K, , =186 L4
z MOTb
1) 10
2) 20
3) 40
4) 2
92. KonmeHTpamusi pacTBOpa ITIOKO3BI (CﬁleC)6 ), KH-
0
nsimero npu 100,78 C paBHa MOJIB/KT.
2pao- ke
E,o,=052 %
2
MOJIb
1) 03
2) 15
3 1
4) 05

93.  Merox ompexejieHHsI MOJISIPHO MAacchl PaCTBOPEHHOTO
BEIECTBA M0 MOHMKEHUIO TEMIIEPATYPHI 3aMep3aHusl ero pac-
TBOpA Ha3bIBAETCHL...

1) skcrpakimei

2) a0ymnmockonueit

3) kpuockomuei

4) neperoHkoit

94. T'unotonmyeckuM mno otHomeHuio k 0,1% pacTBopy

r10Ko3sl sBasercs 0,1% pactsop...

1) sranona

2) riauuepuHa

3) oarHneHNIMKONA

4) caxapossl

95. Ilociie pacTBOpeHHs BellleCTBA B pacTBOpHTeNe INpHU

TeMmnepartype 200 C napnenns nachumennoro napa pacrBo-
pHTelIsl HAjl PACTBOPOM...

1) nonmxaercs

2) MOBBIMIACTCS [JO KPUTHIECKOTrO 3HAYCHHUSI, 3aTEM [IOHIKALTCS
3) mnossImaercs

4) He M3MEHSETCS

96. MoasipHasi Macca HedTIeKTPOJIUTA, PACTBOP 6 T KOTOpoOro

B 100 M Boab! kunut npu 100,52 OC paBHa I/MOJIb.
(EHZO ~052 2pao KZJ
MOJlb
1) 403
2) 6
3) 10
4) 60

97. PacrtBop, conep:xkammii 11,6 r Bemecrsa B 400 r Boabl,

0
3aMep3aeT npu Temneparype —0,93 C. Mousipaasi Macca pac-

TBOPEHHOTO BeleCTBa PaBHA r/MOJTb.
2pao- ke
K, =186 L40K
2
MOJlb
1) 87
2) 58
3) 116
4) 29
98. YpaBuennme Bant-TI'odda POCM =R. Cw -T , Xxa-

paxTepusyouiee 3aBHCHMOCTH OCMOTHYECKOTO IABJIEHHS OT
KOHIEHTPALNY H TEMIIEPATYPbI, IPUMEHAMO K PACTBOPAM...

1) cnaGbIx MEKTPOIUTOB

2) HEINIEKTPOIUTOB

3) cycnensuii

4) CHIBHBIX BICKTPOIUTOB

Tema DieKTpoXUMHUYECKHE Mpolecchl. [ anpBannyeckuii anemMent. Kopposus MeTanion

99. ﬂ,.l'lfl 3alIUTHI KeJe3HbIX H3JeJuil 0oT Koppo3ud B Kayde-
CTB€ AaHOJAHOI'0 NOKPBITUA UCIOJIB3YIOT...

1) Cu
2) Sn
3 Ag
4 Zn

100. Tlpm HapymIeHHWHW OJIOBSIHHOTO MOKPBITHSI Ha ’KeJe3HOM
U3/leJINH B KHCJI0TE, HA aHo/le Oy/1eT NPOTeKaTh PeaKIus...

y 2H' +2=H,

2) Sn? +2e =5n°
3) Fe—2e=Fe?*
2 Sn°—2e =Sn*

101. Tlpm paGoTe raabBaHHYECKOTO 3JIEMEHTA, COCTOSIIET0 U3
JKeJIe3HOT 0 " HHKeJIeBOro 3JIEKTPO/I0B

((pO(FeZWFe‘J) =-0,44 B,

0
@ (NiZ*INi%) = —0,25 B ), morpyxennbix B 0,01 M pac-

TBOPBI HX Ccyab}aToB, Ha aHOAe OyaeT NMPOTeKaTh peaKIus,
YPaBHEHHe KOTOPOii HMeeT BHJI...

1) Fe®—2e =Fe**

) Fe* +28 =Fe’
3) Ni?* +2e = Ni°
2 Ni°-2e =Ni*

102. AwuoaHoe MOKPBITHE — ITO...

1) Mmeramt mOKpPLITHS, 6ollee AKTUBHBIHN, YEM METaJLT OCHOBa

2) Meraiul IOKPBITHsI, MEHee aKTUBHBIN, YeM METaJll OCHOBA

3) Merawt MOKPHITHS W METall OCHOBA, MMEOIIHE OHHAKOBYIO
AKTUBHOCTH

4) HeMeTaUINYeCcKOe MOKPHITHE

103. Cormnacno ypaBuenuio Hepucra...

1) mnoTeHuMAN 3TEKTPO/A 3aBHCHUT OT €r0 MacChI

2) TmOTeHIHAl 3JIEeKTPOJA HE 3aBUCHUT OT KOHIEHTPALIMH 3JICKTPO-
nmTa

3) moTeHmUAN BIEKTPO/IA 3aBUCHT OT €r0 TPUPOIBI

4) TOTeHIHAI YIIEKTPO/a HE 3aBUCUT OT TEMIIePaTypbl

104. [ast 3aM0MTHI OT KOPPO3MH CTAJIBLHOIO H3/Ieausl B Kade-

CTBE AaHOJHOTO MOKPBITHS MOKET OBITH HCIOJIB30BAaH METAJL...

1) Cu
2) Ni
3) Pb
4y Cr

105. Pouab KaTOQHOI0 MOKPBHITHSI HA KEJIE3HOM H31eJIMH MO-
JKET BBIMOJIHSATH METAJLL...

1) Sn
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2) Al

3 Mg

5 Zn

106. Ecau raJbBaHUYeCKHIi 3JIEMEHT COCTaBJIeH U3 JABYX ce-
PeGpSIHBIX 3JIeKTPOAOB, OHH M3 KOTOPLIX CTAHIAPTHBIH, TO

IJ1s 10CTH:KeHUsI HauOoJbuiero 3HavyeHuss J/C npyroii siiex-
TpoJ cjaeayeT HOrPY3HTH B...

1) 02M pactsop AGNO,
2) 04M pacrsop AGNO,
3) 0,5M pacteop AGNO,
4) 0,1M pacteop AGNO,

107. CoraacHo cxeMe rajJbBaHHYECKOr0 3JIeMeHTa
2 2
Zn|zn*'|Pb**|Pb

1) IMHKOBBIN IIEKTPOI ABISIETCS AHOOM

2) CBHHIIOBBIH 3JIEKTPOJ] B TIPOIECCe PAOOTHI DIIEMEHTa PACTBOPS-
ercst

3) DIIEKTPOHBI ABMKYTCSI OT CBHHIIOBOTO DJIEKTPOIA K IINHKOBOMY

4) UMHK BOCCTAHABIIHBAETCS

108. Ecaum rajapbBaHUYECKHil 3J€eMEHT COCTABJIEH M3 JBYX

3JICKTPOI0B, OIMH U3 KOTOPLIX CTaHﬂapTHblﬁ IMHKOBBIN JJ1eK-

0
Tpon (P Zn?* /Zn ==0,76 B), T0 51 JOCTHKEHUS HAUDOIBILETO

3HayeHuss I/IC BTOPBIM 3/1€KTPOOM J0JIKeH ObITh CTAHAAPT-
HBIH JIEKTPOA.

1) cBUHLOBBII ( ¢O Pb2* / Ph=—0,126 B)
0

2) wmennsiii (P Ccu® /Cu=+0,337 B)

3) cepelpsHblii ( (po Ag* [ Ag =+0,788 B)

4) BOIOPOAHBII

109. Ilpu HapymleHHH IMHKOBOTO MOKPBITHS HAa KeJe3HOM
H3/1e] MM BO BJIA’KHOM BO3[yXe HA aHOJe OyJdeT NIpPOTeKaTh pe-
aKIMs, ypaBHEHHE KOTOPOii MMeeT BH/IL...

1) Fe’—2e =Fe*"
2 Fe?" +2e=Fe°
3) Zn° —2e =Zn**
4 2H,0+0,+4e =40H

Tema DJICKTPOXHUMHUYECKUE MTPOLECCHI. DICKTPOIIH3

110. [Jast moaxyvenus 11,2 i xuciopona (H.y.) 3JIEKTPOTH30M

pacniaBa THAPOKCHAA HATpHUs (NaOH) (BBIXOA MO TOKY
100%) HeodxoaMMoO rpaMM(0B) YHCTOI LIEJI0YH.

1) 120

2) 80

3) 40

4) 160

111. YpaBHeHMe mnpouecca, NPOTEKAIIIEr0 HA HHEPTHOM
aHoJe MpPH JJIEeKTPOJIH3e BOJHOIO PACTBOPAa XJOPHAA KATHs

(KCl), umeer sun...

1) 2H"+2e=H,

2 HO-4e=0,+4H"

3) 2ClI" —2e =Cl,

4 2H,0+2e=H,+20H"-

112. YpaBHenme mpouecca, NpOTEKAIONIEr0o HA HHEPTHOM Ka-
TO/Ie NMPH 3JIEKTPOJIM3¢ BOJIHOIO PacTBOPA XJIOPHAA KaIbLMs

(CaCl,), nmeer sun...

1) Ca* +2e=Ca

2 2H,0—4¢=0,+4H"

3) 2Cl"-2e=Cl,

4 2H,0+2e=H,+20H

113. VYpaBHeHHe mnpouecca, MPOTEKAOIIEr0 HA HHEPTHOM
aHo/le NPH JIEKTPOJH3e BOJHOIO PACTBOpAa iHOAMAA Kaus

(K1), umeer su...

1) 2H,0-4e=0,+4H"
2) 4OH —4e =40H

3 21" -2e=1,

4 O0,+2H,0+4e =40H

114. Cornacuno 3akoHam Papajesi Macca BelIecTBa, INOJY-

YEHHOTI'0 IPH YIEKTPOJIH3E...

1) oO6paTHO MPOMOPIMOHATBHA KOJIHYECTBY DIEKTPUUECTBA, TPO-
[YLIEHHOMY 4epe3 SJICKTPOIUT

2) mpsiMO MPOIMOPLMOHATBHA KOJHYECTBY OJIEKTPOHOB, HPUHH-
MAIOIMUX yJacTHe B YIIEKTPOLHON PeaKIni

3) He 3aBHCHT OT €ro MOJISIPHON MacChl

4) npsiIMO MPOIOPLMOHANBHA €ro AJICKTPOXUMUYECKOMY JKBHBA-
JICHTY

115. Ecaum npu 3/1eKTpoJu3e BOJHOIO PacTBOpa COJIM 3HaYe-
Hue pH B KaToHOM NpoCTPaHCTBe BO3POCIIO, TO IEKTPOJIH3Y
MO/IBepraeTcst pacTBOp...

1y Cu(NG;),
2) CuBr,

3) ZnCl,

4 KCI

116. IIpu NpPOMyCKAHHHU HIEKTPHYECKOI0 TOKA Yepe3 pacTBop
Hurpara meau (II) (CU(NO3)2) HA YroJbHOM KaToJ/ie BbI-

AeJIsieTCoH...

1) Cu
2 O,
3y H,0
4 H,

117. YpasHeHmne mpomecca, NIPOTeKAIOIIEro Ha yroJbHOM Ka-
TO/e NpPH 3JIeKTPOJIM3e BOJHOIO PACTBOpPa OpoMuaa Meau

(CUB,), umeer sun...

1) 2H" +2e =H,

2) Cu**+2e=Cu

3 2H,0+2e=H,+20H
4 2Br - —2e =Bir,

118. TIpoaykTamu, BhIAEISIOIMMHCS HA HHEPTHBIX Y1EKTPO-
Jax NpH 3JeKTPoJu3e BOJHOI0 pPACTBOpPa XJIOpHAA Meau

(CUCl,), seamores...
y H,,0,

2) Cu,0,

3) Cu,Cl,

4) Cu(OH),,Cl,

119. HamuGosbliee KOJIMYECTBO YIEKTPHUECTBA NMOTpedyeTcst

JUISL IOJTY4eHHsl YTEM JIEKTPOsIN3a (BBIXO/ 110 TOKY NPUHATH
paBHbIM 100%) 1 rpamma...

1) Cd
2) Mg
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3) Hg
4 Cu

120. [Jast moaydenus 71 r Xa0pa 3J1eKTPOJIH30M BOJHOIO pac-

TBOpa XJ10puaa HaTpus ( NaCl ) (BbIX0a Mo TOKy 100%) He-

00x011MO rpaMM(0B) YHCTOM COJIM.
1) 234

2) 117

3) 146,25

4) 29,25

Tema JlucniepcHble cUCTEMBI

121. [IBuiKeHWe YACTHIl JUCHEPCHON a3bl B AUCHEPCHOIT cpe-
Jie KOJUIOM/IHOTO PACTBOPA HA3bIBAETCS. ..

1) nupsMoNMHEHHBIM

2) konebaTenbHbIM

3) OpoyHOBCKHM

4) nocrynarenbHBIMU

122. [ImcnepcHoii cucTemoii, B KOTOpoii aucnepcHoii ¢a3oii
BBICTYINAeT ra3, a AUCIEPCHOHHOI Cpelol — :KMIKOCTh, ABJIACT-
col...

1) mnena

2) MOJIOKO

3) meM

4) wmaiiones

123. ... — 4acTh cCHCTEMBbI, OJHOPOAHAS 10 COCTABY M CBOWCT-
BaM M OTAeJIEHHAsI OT APYIUX 4YacTeil CHCTEMBI IIOBEPXHOCTHIO
pasnena.

124. TereporenHasi cucTeMa, COCTOSIIAsl U3 JABYX HJIH 0ojee
¢a3 ¢ cuabHO pPa3BUTON NMOBEPXHOCTHIO Ppa3iena, Ha3bIBaeT-
col...

1) moBepxHOCTHOI

2) nuddysnonHON

3) mucnepcHoi

4) oaHOpOAHON

125. JIpIM ¥ TYyMaH OTHOCATCH K JUCHEPCHBIM CHCTeMaM TH-
na...

1) smynscus

2) aspo3oib

3) 3omb

4) neua

126. Cpean npHBeleHHBIX BeUIECTB IMCHEPCHON cHCTeMOit
SIBJISIETCS. ..

1) pactBop caxapa

2) MOJIOKO

3) pactBOp XJI0pHAA HATPHS

4) pacTBOp IIIHOKO3bI

127. ... —93To cHCTeMBI, B KOTOPBIX MeJKHEe YaCTHIbI BellecT-
Ba (mucnepcHas (a3a) pacnpeaejieHbl B OJHOPOJIHOI cpeje
(aucnepcuoHHoii ¢ase): JKUAKOCTH, raze, KpucTajie.

Tema KosutouiHble pacTBOpHI, UX CTPOCHHE

128. MeTonpl MoJy4YeHHs] KOJUIOWIHBIX PACTBOPOB, OCHOBAH-
Hble HA 00beIHHEHNH 0oJ1ee MeJKHX YacTHI B 0oJiee KpynHbIe,
Ha3bIBAKOTCA. ..

1) menTU3AMHOHHBIMI

2) arperanMOHHBIMA

3) THAPOIUTHYECKUMHU

4) KOHIEHCAIIMOHHBIMU

129. O6pa3oBaHHe KOJUIOMIHOTO PAacTBOPa BO3MOKHO B pe-
AKIMH...

1) AgNO; +KI —

2 MnO, + HCl —

3) Cl,+ KOH —»

4 KOH+H,S0, —»

130. CoryiacHO TeOPHH CTPOEHHSI KOJLUIOMIAHBIX PaCTBOPOB
MHUIeJLIA SIBJSAETCS gacTHIeil.

1) sneKTpOHEUTpAIBLHOM

2) TOJIOKHUTENBHO 3aPSHKEHHOM

3) OTpULATENBHO 3apsKEHHOM

4) romoreHHoi

131. Muueisl 3005 cyJibgaTa dapust

{m[BaSO,nBa*" 2(n— x)Cl }2xCl~
00pa3syIoTCsl IPU CIIMBAHNHN PABHBIX 00HEMOB PaCTBOPOB

BaCI2 " KZSO4 IpH yCJIO0BHH, YTO KOHIEHTPAIUsA

BaC|2 KOHUEHTPALUU KZSO4

1) paBma
2) BbilIe
3) Humxe
4) 3HAYUTETHHO HIDKE

132. Meroa noJIyueHHs] KOJUIOMIHBIX CHCTEM, OCHOBAHHBII
HAa PU3NYECKOM APOOIEHNH KPYIHBIX YACTHIl, HA3IBAETCH. ..

1) aMCTEpCHOHHBIM

2) KOH/IEHCAIHOHHBIM

3) nenTU3aUOHHBIM

4) IUAPONUTHYECKUM

133. Pasmep uYacTHIl B KOJUIOMIHBIX PACTBOPax COCTABJIA-
eT cM.

134. CoriacHO TeopHUH KOJUIOMIHBIX PACTBOPOB TIpaHyja
(KOJIJIOUAHAS YACTHLIA) MOKET ObITh...

1) NONOXHUTENBHO 3aPSHKEHHON

2) 9NEKTPOHEHTpaNbHON

3) OTpULATENBHO 3aPAIKEHHOIM

4) ¥ MOJIOXKHUTENBHO, U OTPHLATEIHHO 3apsKEHHON

135. Slnpo BMecTe ¢ MPOTHBOMOHAMH ACOPGIMOHHOTO CJIOSI
COCTABJISIET KOJLUIOWIHYIO YACTHILY, HJIH TPAHY.JIy.

1) BepHO

2) HeBepHO

136. B ¢opmyie Mume bl KPeMHHEBOW KHCIOTHI, Z - 000-
3HAYAeT...

{ImH,SiG,], nHSIO,, (n—x)Na }xNa"
z

Hopo

Ipanynna

Muyenna
1) arperat
2) arom
3) nmuddys3Hbi cnoit
4) MHOTEeHIHAIONPEACIIOUIHIl HOH

Tema nOBCpXHOCTHIﬂe ABJICHUSA U a}]cop6um[

137. XumuyeckHe peakiHH, MPOTeKalolIe HA TPaHHIeE pa3-
aena (as, Ha3pIBalOTCA...

1) TOMOTCHHBIMH

2) IK30TEPMHUUECKUMU

3) sHIOTEpMHUYECKHMU

4) reTeporeHHBIME

138. Hambosee uacTo wHCmoJb3yeMoil ¢opmMoii ypaBHeHHs
H30TEPMbI AICOPGLMH SIBJISIETCS yPABHEHHE. ..

1) Jlbuarmiopa

2) CMOITyXOBCKOTO

3) Ban-zmep-Baasnsca

4) bonbumana

139. 3aBHCHMOCTH BEJIMYHHBI aJCOPOUMH OT PABHOBECHOI

KOHIEHTPAUUH WJIM MAPIHAJIBLHOI0 PABHOBECHS! TIPH MOCTOSTH-
HOii TeMIepaType, Ha3bIBaeTCs ajgcopouun.

1) wusoxopoit

2) wuzobapoit

3) wusoTepmoii

4) anuaGaroit

140. W3MeHeHHe KOHIIEHTPAIMHM BellecTBA HAa IpPaHHIE pa3-
nea ¢ga3 Ha3bIBaeTcs. ..

1) mecopOrmeit

2) ancopOumeit

3) KoHueHTpanuei

4) 3amonHEeHHEM

141. XapakTepHbIM HpPU3HAKOM O00BEKTOB, H3y4aeMbIX B
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KOJUIOU/THOI XUMMH, SIBJISIETCH...

1) rereporeHHOCTH

2) cemMMEHTALIMOHHAS HEYCTOWYHBOCTD

3) cmocoGHOCTD K AHAH3Y

4) arperaruBHasi HEyCTOHYHBOCTD

142. K mNOBepXHOCTHBIM SIBJIEHHSIM OTHOCSITCS TpPOIECCHI,
NPOTEKAIOUIHE. ..

1) B Mex(}a3HOM OBEPXHOCTHOM CIIOE

2) Mex.Iy BellecTBaMu B OHOH (aze

3) 0e3 U3MEHEeHHs XUMUYECKOr0 COCTaBa CHCTEMbI

4) c U3MEHeHHEeM XMMUYECKOr0 COCTaBa CHCTEMBbI

143. Tlpu nmpoTeKkaHHW MOHHOH ajacopOUMU M3 pacTBopa aj-
copoupyoTes...

1) monekyssl

2) HOHBI

3) accoumaTsl MOJIEKYI

4) atomsl

144. TlonoxkeHue 0 TOM, YTO yBeJIHYeHHe paaukana (kKapo-

HOBBIX KHCJOT, AMHHOB, CIHPTOB) HA OJHY CH2 — rpynmy

NPHBOJNUT K BO3PACTAHHIO MOBEPXHOCTHOI aKTHBHOCTH B 3-3,5
pa3a, Ha3bIBaeTCsl IPABHJIOM...

1) Tpyrosa

2) Ilymbue-Tapan

3) [woxno—Tpaybe

4) ®asunca—Ilanera

145. C yBeanveHHeM 3HeprHH B3aHMOJEHCTBHSI MEKIy 4ac-
THLHAMH y/eJIbHAsl OBEPXHOCTHASI JHEPTHSL. ..

1) wu3MeHseTCs HEOAHO3HAYHO

2) pe3KO yMEeHbLIACTCS

3) He usMeHsieTcs

4) yBennuuBaercs

146. dusnyeckas agcopoUUs OT XHMHUYECKOIi OT/IHYAETCH. ..
1) BBICOKHM TEIUIOBBIM 3(PPEKTOM 1 HEOOPATUMOCTBIO

2) HEBBICOKHMM TEILIOBBIM 3(PHEKTOM 1 0OPATHMOCTBIO

3) HEeBBICOKHMM TEIUIOBBIM 3(P(HEKTOM U HEOOPATUMOCTHIO

4) BBICOKUM TEILIOBBIM 3B (PEeKTOM U 0OPATUMOCTHIO

147. TloBepXHOCTHO-aKTHBHBIM SIBJIsIeTCS] BellecTBO, (opmy-
Jia KOTOPOTro MMeeT BUA...

1 C,,H,.COONa
2 Na,SO,

3 H,SO,

#» CH,COONa

Tema CBoiicTBa 1 NIPUMEHECHNUE KOJUIOUIHBIX paCTBOPOB

148. Meton pa3aeieHusi, OCHOBAHHBINi Ha NPOHUKHOBEHHH
MOJIEKYJI H HOHOB Yepe3 MeMOpaHy, He IPOHULAEMYIO ISl KOJI-
JIONTHBIX YACTHII, HA3bIBAETCS. ..

1) mneperocom

2) koarepsanmeit

3) anexrpodopeszom

4) nuanuzom

149. Koaryasnuio 305 cyiabpara 6apus ( BaSO 4 )> moay-

YEHHOI'0 110 peaKkIuu
BaCl, + K,SO

BbI3BIBAIOT...

1) KaTHOHBI M AHHOHBI OJJHOBPEMEHHO

2) aHWOHBI JIEKTPOIIHTA

3) HelTpanbHbIC MOJIEKYJIBI

4) KaTHOHBI DIEKTPOIUTA

150. KoJuuonanasi 4acTHUa, MOJyYeHHasi NPH B3auMoJeiicT-

sy —> BaSO, ¥ +2KCl

BHHU H30BITKA pacTBOpa Xjopuiaa 6apus ( BaCIZ) ¢ cepHoIi

KHUCJIOTOH
(H,SO,)...

1) 3apsbkeHa OTPHIATEIBHO

2) WMeer YaCTHYHBIN OTPUIATEIbHBII 3apsij

3) He umeer 3apsja

4) 3apspKeHa MOJOKUTEIEHO

151. HeiiTpaau3auusi 3JIEKTPHYECKOr0 3apsiia M yaajieHue
THAPATHOM 000104KH KOJUIOWIHBIX YACTHI BHI3BIBAET HX...

1) nepepacnpenenenue

2) crabumusanuio

3) mepesapsaky

4) paspyuienune

152. HamubGoapliee Koaryiupyoiuiee aeiicTBHe HA 30J1b C OT-
PULATETHHO 3apSKeHHBIMH KOJLUIOWIHBIMH YaCTHIIAMH OKa3bl-
BaeT...

1 FeSO,
2 K,PO,
3) KCI

4 AICI,

153. TIlpomecc o0beIMHeHHS] KOIOHIHBIX 4YacTHI B Goiee
KpYyHHbIe Ha3bIBAETCSL...

1) cemnmeHTarys
2) memnTu3amys

3) xoarynsuus

4) KkoarepBanus

154.  Jas 3005 BaSO 4 » OJIYEHHOT0 MO PeaKuuu
Ba(NO,),,.,, + Na,SO, — BaSO, 1 +2NaNO,,

HAWIYYIINM KOAryJIMPYIOLUINM JielicTBHeM OyaeT 00J1a1aTh
HOH...

1) S%
2) PO43’
3 CI”
5 COZF

155. KoJiouaHbIE CHCTEMBI, B KOTOPBIX PACTBOPHTEJIb (BO/IA)
He B3aHMOJIelCTBYeT ¢ si/iPAaMH KOJIJIOHIHBIX YACTHII, HAa3bIBa-
0TCA...

1) ruzporeHHBIMH

2) TuAPOHIBLHBIMU

3) rereporeHHLIMU

4) ruapodoOHBIMU

156. MHTeHCMBHOCTH OPOYHOBCKOTO ABHM:KEHHsSl YCHJIMBAETCS
npH...

1) noHMWKEHHH TeMIepaTypsl

2) yMEHBIICHHH MacChl YaCTHUIL

3) yBeNMYEHHH MAacChl YACTHIL

4) yBEIUYEHHH BSI3KOCTH CPEIIBI

157. HamuGouibliee KoaryJMpylolee AeiicTBHE HA 30J1b, MOJY-
YeHHBII cMemeHneM paBHbIX 00bEMoB 0,001 M pacrBopa HUT-

para cepeopa ( AgNOs) u 0,002 M pacTBopa MoauAa KU

( KI ), OKa3bIBaeT pacTBOP...

1 CaCl,
2) FeCl,
3) FeSO,
4) KCI

Tema Teopernueckue OCHOBBI aHATUTUYECKON XUMUU

158. Tlpu pasoasiaenun 0,2 M pacTBopa COJSIHOH KHCIOTHI

( HCI ) B ABa pa3a, pH GyaeTr nMeTh 3HaYeHHe, paBHOe...
1) 4

2) 1

3) 14

4) 13

159. PacrBop, B KoTOpOM 3Ha4yeHne pH mpakTHyeckn He M3-
MeHsIeTcsl MPH J00aBJEHHH HeOOJIbINNX KOJHNYECTB KHCJIOTHI
WJIH OCHOBAHUs1, HA3bIBAETCS. ..

1) HeconeobpasyroummM

2) OydepHBIM
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3) NIPOTECOMUTHYECKUM
4) anpoTOHHBIM
160. [Iist IPUTrOTOBIIEHHST 2 J1 PACTBOPA COJSIHON KHCJIOTBHI ¢

pH=1 Tpebyetcsa____ moJb HCl .

1) 0,2

2) 01

3) 05

4) 1,0

161. B 1 am® HacelmeHHOro pacrsopa coxepsures 1,32-10°

MoJIb XJIOpHAa cepedpa (AgCI ). 3nauyenne ITP (AgCI )

paBHOo...
1) 1,74.107%°

2) 3,63-10°

3) 1,89.10°

4) 1,32.10°

162. PacTBOPMMOCTH JAHHOTO BeIIECTBA PABHA €r0 KOHIEH-
Tpauuu B pacrBope.

1) ucruHHOM

2) mepechIeHHOM

3) HeHACHILIEHHOM

4) HAaCBHILICHHOM

163. PacrBop MgNH4PO4, B KOTOPOM TMpou3BeJleHUe

KoHuenTpanuii nonos (IM)=1.10°, a BeanunHa Npou3BeaeHUs
pacreopumoctu (ITP)= 1.10"? apsiercs...

1) KOHLEHTPHPOBaHHBIM

2) mepechIleHHBIM

3) HACBILIEHHBIM

4) HEHaCBILICHHBIM
164. B 2 1 pacrBopa a30THOIi kHc10TBI ¢ pH=2 comep:xut-

csi____ Moib H NO3 .

1) 0,02

2) 20

3) 05

4) 1,0

165. B 2 a pacTBopa ruapoxkcuaa Kauusi, umeromero pH=13,

COEPKUTCH____MOJb KOH .

1) 0,2

2) 0,02

3) 01

4) 1,0

166. PactBop, B 500 Ma xkoToporo pacrBopeno 1,825 r cous-

HOI KHCJI0TBI ( HCI ), umeet pH, paBHBbiii...

1) 5

2) 4

3) 2

4) 1

167. pH 0,1 M pacrBopa x;10puaa HaTpus ( NaCl ) paBeH...
1) 0

2) <7

3) >7

4) =7

Tema KauecTBeHHBIH XUMHYECKH aHATU3

3+
168. [nsi oGHApyKEeHUS] HOHOB Fe*" moxuo nenonszopars
pacTBop...

1) KSCN
2) NacCl

3) Ba(OH),
4 FeSO,

169. Ilpu peiicTBUM COJISIHON KHCJIOTHI ( HCl ) Ha pacTBop,

- +
coepiKaliuu HOHbI Ag HabJII01aeTcst 06pa301;aﬂne...

1) cunero pacteopa

2) 6eroro ocajika

3) OecuserHoro rasa

4) uépHoro ocanka

170. BslgeaeHue rasa npu K00aBJEHHH CHIBLHOM KHCJIOTHI B
HCCJIelyeMbliif PACTBOP YKa3bIBAET HA HAJMYHE HOHOB...

1) ClI™

2 POY
3) NO;
8 CO:

3+
171. Ilpu B3auMojelicTBMM HOHOB Fe™ ¢ rekcauuanodgep-

parom (II) kamus ( K4 [Fe(CN )6]) HabJonaeTcst 06paso-

BaHHue...
1) uyepHoro ocajka

2) Oyporo ocajka

3) TEeMHO—CHHEro OcaaKa

4) Geroro ocamka

172. Tlpu peiictBuu cepoBoaopoaa ( HZS ) Ha pacTBOp, CO-

JlepKalmii HOHbI Cu 2 Ha0/I0/1aeTcs odpa3oBanme. ..
1) d4epHoro ocanka

2) 6enoro ocajaka

3) cunero pactBopa

4) KpacHOro pacTBOpa

2—
173. Tlpm odnapy:xeHun cyabpaT HOHOB ( SO4 ) pacTBOpomM

coJiu 6apus Hab/l01aeTcs o0Opa3oBaHme...

1) yepHoro ocajaxa

2) 6enoro ocajaxa

3) 6yporo ocajika

4) OGenoro pactBopa

174. HoHbI Kaausi OKPAIIMBAKOT MJIAMS B nBeT.
1) 3enenbrit

2) sKenThIi

3) ¢uonerossiii

4) KpacHsIi

175. Ilo KHMCJOTHO—OCHOBHOW KjIaccupUKaAUUM KATHOHOB

2+ 2+ 2+
IPYNNOBBLIM PEAreHTOM JJIsi HOHOB Ca“", Sr°", Ba
SIBJISIETCS...

1y HCI

2 H,SO,

3 K,CrQ,

4 (NH,),C,0,

Tema KonmyecTBEHHBINH XUMUYCCKUH aHAITN3

176. Oobem 0,15 H pacTBopa cepHOil KHCIOTHI ( HZSO4),

. B 2+
Heo6XOMMMBIii 1715 ocaskennst HoHoB apusi ( DA~ ) u3 60 ma

0,2 H pacrBopa xsiopuja 6apus ( BaCI 2 ), paBen MJIL

1) 180
2) 40
3) 80
4) 90

177.  Jins wefitpaan3amuu 200 MJ pacTBOpa CepHOil KHCJIOTHI

( H ZSO 4) € MosisipHoOii KoHuenTpauueii 0,1 Mo/ Tpedyer-

Cfi____ MJI pacTBOpa rHAPoKcuaa Kajus ( KOH ) ¢ MoasIpHoii
KOHUeHTpauueii 0,2 MoJIb/J1.

1) 50

2) 150

3) 100

4) 200
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178. TutpumeTrpuUecKHii AHAIN3 OCHOBAH HA 3aKOHe...
1) mocrosiHCTBa COCTaBa
2) OKBHMBAJIEHTOB

3) Asoraupo
4)  HeliCTBYIOLMX Mace

Tema OH3NKO-XUMUYECKHE H (PUIHIECCKHIE METO/IbI aHAIH3a

179. Mertoa aHaiu3a, OCHOBAHHBI HA TOYHOM H3MepeHUU
Macchl ONpeaeIsieMOro BeleCTBA HJIM €ro COCTABHBIX 4acTeii,
BBIJe/IsIeMBIX B BH/Ie COeMHEHUIl MOCTOSIHHOTO COCTABA, HA3bI-
BaeTcs. ..

1) dusnueckum

2) KOJIOPHMETPUYECKUM

3) THTPUMETPUYECKUM

4) rpaBUMETPHYECKHM

180. ATOMHO—-3MHCCHOHHBIE METOAbLI AHAJIH3Aa OCHOBAHLI HAa
CIOCOGHOCTH BO30Y:KIeHHBIX aTOMOB BelIecT-
Ba 3JIEKTPOMATHHTHOE H3JIy4YeHHe.

1) wucmyckars

2) mpenoMisiTh

3) moromars

4) OTKIOHATH

181. MeTton KyJI0HOMETPHH OCHOBAH Ha 3aKOHE...

1) HsroroHa

2) JlamGepra—byrepa—bepa

3) ®apanest

4) Kuaiinepona—Kinay3suyca

182. DiIeKTPOXUMUYECKHIl METON, He C8A3AHHLII C TPOTEKA-
HUEM J1eKTPOIHO peaKiH, HA3bIBAETCS...

1) mnoreHumomerpueit

2) mnonsporpadueii

3) KoHIyKTOMETpHEH

4) kynoHOMeTpHen

183. IlepeBoa aHAJIM3MPYEMOTO BEIIECTBA B PACTBOP Ha3bIBa-
eTCsl____ aHAJIM30M.

1) cyxum

2) MOKpBIM

3) IUrpOCKOMMYHBIM
4) nuodoOHBIM

184. CnexTpaabHbIM METOIOM AHAJIN3A SIBJISETCH...

1) noTeHUHOMETPHYECKHUi

2) xpomarorpadudecKuit

3) ¢doromerpuueckuit

4) nonsporpaduyeckuii

185. PedpaxToMeTpHUECKUil METO] aHAIN3A OCHOBAH HA W3-
MepeHuH ko3¢ duuueHTa____ cBera.

1) orpaxenus

2) mpenoMIIeHHUs

3) paccesHus

4) upomyckaHus

186. Merton aHajau3a, OCHOBAHHBIH Ha BbIIeJeHHH BelleCTB
Ha JIeKTPOJax NPH MPOXOKIEHHH Yepe3 PAcTBOPBI HIEKTPO-
JINTOB MOCTOSIHHOTO 3JIEKTPHYECKOr0 TOKA, HA3bIBAETCHL. ..

1) mnomsiporpadueit

2) 3NeKTPOrpaBHMETPUYECKUM

3) KoHmykTOMETpHUEi

4) saexrpodopesom

187. OObekTaMH CHEKTPO(OTOMETPHYECKOT0 aHAIM3A SIBJIsI-
10TCHL....

1) smynbcun

2) cycneH3un

3) pactBOpHI

4) asposzonu

188. Mertox aHa/u3a, OCHOBAHHBIH HAa 3aBHCHMOCTH MAacChl
npeodpa3oBaHHOIO BelIECTBA OT KOJIHYECTBA IEKTPUYECTBA,
Ha3bIBaeTcHl. ..

1) koHmyKTOMETpHEH

2) mnonsporpadueit

3) KyJoHOMETpHEH

4) noreHuHoMeTpuei

Tema Opranuueckue 1 HeOPraHUUECKUE IOIUMEpBI

189. TIlosmmepom Ha3bIBaeTcH...

1) mo6oe BewecTBo ¢ GOMBIION MOIEKYIPHON MaCCOoi

2) HM3KOMOJIEKYISIPHOE BEIECTBO, BCTYIAIOLIEE B PEAKIIHIO MO-
JIMMepH3aLin

3) BBICOKOMOJIEKYJISIPHOE BEIECTBO, COCTOSIIIEE U3 MHOTOKPATHO
TIOBTOPSFOIUXCS TPYIIT aTOMOB

4) MHOTOKpATHO IOBTOPSIIOLIASCS TPYIIA aTOMOB

190. HarypaneHbIi KaydyK mpeacTaBjisieT co0oii moJammep,

MOHOMEPOM KOTOPOTO SIBJISIETCH...

1) mnponen

2) JMBUHMI

3) crupon

4) wusomnpen

191. TMoaumep, KOTOpOMY COOTBETCTBYET dopmyaa

(_C F2 - CFZ _) n Ha3bIBACTCH...

1) ¢ropmeran

2) ¢ropormract

3) ambropmeran

4) ¢droparan

192. ¥YcraHOBHTe COOTBETCTBHE MEKIAY COCTABOM M Ha3Ba-
HHUSIMH NIOJIUMEPOB.

cocmag nonumepa Hazeanue
1) opranuveckuii momumMep 1) cepoyriepon
2) 5IeMEeHTOPraHHYECKHUIA MOJTH- 2) moNMCHIaH

Mep 3) momuctHpon
3) HeopraHm4YecKuit 4) cumuKoH

193. MonoMepoM MPHPOAHOrO MOJHMEPA KAy4yKa SIBJISIETCS
YIJ1eBO0PO/, 001Iast popMyia KOTOPOro...

) CH,,

2) CnH2n+2
3) CnH2n
4 CHy

194. Heopranmdveckoii KHCI0TOl, WMelOIell NoJMMepHOe
CTpOeHUe, SIBJISAETCS...

1) yronbHas

2) KpemHueBast

3) cepuucras

4) xmopHast

195. K cHHTeTHYeCKHM OPraHHYecKHM MOJIMMepaM OTHOCHT-
col...

1) mnporeun

2) Tedmon

3) uemtoNo3a

4) kpaxmain

196. Hmu3KoMoOJeKyJIsIpHOe BeIlecTBO, MOCJIEN0BATENbHBIM
NpHCOeAMHEHHEM MOJIEKYJI KOTOPOro odpasyercsi MaKpoMoJIe-
KyJIa MOJIUMePa, HA3bIBAETCHL. ..

1) monomepom

2) nuMepoMm

3) omuromepom

4) areMeHTapHBIM 3BEHOM

197. CHHTeTHYECKHM IO0JHMEPOM SIBJISAETCSI...

1) 6Genox

2) Kpaxman

3) uemtoNo3a

4) monuctHpon

Tema Metobl TI0JIy4€HUA TOJIMMEPOB

198. CuHTeTHYECKHE BOJIOKHA NMOJYYAIOT peaKiueii...
1) xumudeckoit MomH(UKAIIHT

2) TONUKOHICHCAIINH
3) comommMepu3anum
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4) monuMepu3aLuu

199. HckyccTBeHHbIE OJUMeEPDI HOTY4AI0T...

1) BbIenCHHEM H3 IPUPOJHOTO CHIPHS

2) wmoaudukameil IPUPOAHBIX MOITHMEPOB

3) CHHTE30M M3 HEOPraHHYECKHX BELECTB

4) MoauduKameil CHHTETHYECKHX [TOJIMMEPOB

200. CplpbeM 151 HOTYYeHHs] MCKYCCTBEHHBIX BOJIOKOH SIB-
JsieTcsl...

1) xayuyk

2) pesuna

3) kpaxmain

4) nemmono3a

201. IloaMCcTHPOJ MOJYYAIOT B pPe3yJbTaTe...

1) nonuMmepu3aLUK BeHUIOEH30/a

2) MONMKOHAGHCAMHK HOoIH(eHoNa

3) moNMKOHACHCALMHU AHOJIA

4) nonuMepH3aLMU Kpaxmaia

202. HoHHast moTHMepHU3aIMs MPOHCXOTUT Yepe3 CTATHI0 00-
Pa30BaHUs aKTHBHBIX LIEHTPOB, B KauecTBe KOTOPBIX BBICTY-
namwT...

1) KaTHOHBI U paguKabI

2) KaTHOHBI M aHHOHBI

3) aKTHBHBIC MOJICKYJIbl H aHHOHBI

4) pajguKaibl ¥ aHHOHBI

203. JIns moJy4eHMs] CHHTETHYECKHX MOJIMMEPOB HCIOJIb3Y-
I0TCSI PeaKIHUN...

1) mnonuMepu3aunK U H30MEpU3ALH

2) MONMMepHU3aLUK U MTOJIMKOHICHCALINH

3) monuMepusanuu U STepUPUKALUK

4) HONMKOHAEHCALWH W THAPOIIH3A

204. CuHTeTHYECKHii KayYyK MOJY4YaI0T MOJUMepH3alHei...
1) merunakpunara

2) Oyramuena—1,3

3) crupona

4) akpwIOHHTpHIA
205. B kadecTBe HH3KOMOJIEKY/ISIDHOTO BellleCTBA B PeaKIu-
SIX MOJTMKOH/IEHCAIIMH Yalle BCero oopasyercs...

1) H,S

2) CO,

3) NaCl

4 H,0O

206. Oco0eHHOCTHIO PeaKIMH MOTHMEPH3AINH, 0TIHYA0IIei
ee OT MOJIMKOH/ICHCALH, ABJISETCS. ..

1) ob6pa3oBanue TOGOYHBIX HU3KOMOJIEKYIISIPHBIX IIPOIYKTOB

2) OTCYTCTBHE PasBETBICHHBIX CTPYKTYP

3) perunoceneKTHBHOCTH IpoLecca

4)  orcyTcTBHE NOOOYHBIX HU3KOMOJICKYJISIPHBIX IPOLYKTOB

207. IIpomecc o6pa3oBaHHsI IOJHMEPOB IIyTeM IOCJeI0Ba-
TeJILHOT0 NMPHCOETHHEHHUSI MOJIEKY]l MOHOMEPA HA3bIBAETCS pe-
aKLHeif...

1) nonMKoHIEHCALHU

2) monMMepu3aLuu

3) nonmnenTu3aLuH

4)  nonusTUpUpUKALI

208. Ilo1MCTHPOJ MOJYYAIOT MOJHMePU3aNHeEii...

) CH,=C(CH,)-CH,
2y CH.C,H.

3 C,HLCH =CH,

4 CH,=CH,

[N

Tema CtpoeHue U CBOKWCTBA MOJIMMEPOB

209. OcHOBOii CHHTETHYECKOT0 BOJOKHA KANPOH SIBJISIETCS
0CTATOK...

1) s¢upa KanPOHOBON KUCIOTHI

2) OKCHKAIpOHOBOW KHCIIOTBI

3) aMHHOKAarpPOHOBOI KUCIIOTHI

4) aHruapua KanpoHOBOM KHUCIOTH

210. KpucrajuimdyecKne noJMMepbl, B OTIIHYHME OT aMOPPHDIX,
00J1a1210T...

1) ompeneneHHBIM 3HaUYCHUEM TEMIIEPATYPHI IIABICHHUS

2) HHTEpBAJIOM TEMIEPATYPHI Pa3MsTUECHHUs

3) Heompe/eIeHHBIM 3HAYCHUEM TEMIIEPATYPbI IIIaBJICHHUSI

4) Temmeparypoii MIaBIeHNs, 3aBUCSIIEH OT HArPEBaTEls

211. B kavecTBe HANOJIHUTE/EeH MNOJIMMEPOB 4alle BCEro
NPUMEHSIIOTCS...

1) xuopua Hatpus U cona

2) Mel ¥ THAPOKCHI KaJIust

3) cynbdar Maruus u coib

4) rpadur u metamn

212. Moaumepnl, oGpasyiouiuecss B pe3yJbTaTe CHIMBKH Ie-
neil pU BYJKAHU3AUMM M NPH MOJYYeHHH TEPMOPEAKTHBHBIX
CMOJI, HA3BIBAKOTCS...

1) ceruarbiMu

2) cTepeoperymsIpHBIMU

3) amopdubIMU

216. TloammepHbIe BOJIOKHA, OOpa3yiolIHecsi B pe3yJbTare
JKM3HEIEeSI TETLHOCTH PACTHTEIBHBIX U )KHBOTHBIX OPraHH3MOB,
Ha3bIBAIOTCS...

1) HarypanbHBIMH

2) XUMHYECKHMH

3) HCKYCCTBEHHBIMH

4) CHHTETHYECKMMHU

217. TIpoayKTaMH MOJHOTO FHAPOJIN3A (EJIKOB SIBJISIOTCS...

1) O —aMHHOKHUCIIOTHI

2) amerat aMMOHUS

3) O -rmoko3a

4) ﬂ —aMUHOKHUCIIOTHI

218. Ilpu HarpeBaHHHU 0€JKOB B BOJAHBIX PACTBOPAX KHCJIOT H
1e/104 el MPOMCXOAUT UX...
1) rugpomus

4) pasBeTBIICHHBIMH

213. KpucTasimyeckoe COCTOSHHE XapaKTePHO ISl MOJIHMe-
POB, 00J1agaK0IIUX CTPYKTYPOIi.

1) amopdHoi

2) HecTepeoperyspHOi

3) HeymopsIoYEeHHOI

4) crepeoperynspHOit

214. CTpyKTypHOE 3BeHO — CH 2 — CH -

|
CH,

CO/IEPKUTCS B MAKPOMOJIEKYJIAX...

1) nomunponuieHa

2) momucTHpoNa

3) monusTUIEHA

4) nonuyperana

215. TIIpouecc oGpasoBanusi JUCYIbGUIHBIX MOCTHKOBBIX
CBsI3eil B CTPYKTYpe Kay4yKa HA3hIBAETCS...
1) nonuKoHEHCAIKElH

2) ByJIKaHU3ALHEH

3) monumepusarmeit

4) nmedopmanueit

Tema buononumepst

2) BbICANIMBaHHE

3) oxwucnenue

4) koHmeHCAus

219. KpaxmaJj 1 He/UTI0/1032 OTJIHYAKTCS APYT OT APYra...
1) cTpykTypOii MAKPOMOJIEKYT

2) KaveCTBEHHBIM COCTABOM

3) CcnocoGHOCTBIO K THAPOIH3Y

4) npuponoit GyHKIHOHATBHOCTH

220. K npupoaHbIM MoJIHMepaM OTHOCHATCS...
1) HyKJICHHOBBIE KHCIOTHI

2) BHUTaMHHBI

3) ropmoHbI

4) MoHOCaxapubl
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5. Mertoauyeckue MaTepuaibl, omnpeaeisiole TMPOUEeAYPbl OLEHUBAHUS 3HAHWIN,
YMEHHIi, HABbIKOB M ONBITA 1eATEIbLHOCTH

JlucuumuinHa «XUMHSD UTPAET BaXKHYIO POJIb B CUCTEME MOJTOTOBKH 0aKalaBpOB HAIPaBJICHUS
HoAroToBKH «KOHCTPYKTOPCKO-TEXHOJIOIMYECKOE O0€CleYeHne MAaIIMHOCTPOUTENIBHBIX IPOU3-
BOACTB». OHA OXBATHIBAET KPYI' BOIIPOCOB, OTHOCSILIUXCS K IIPOU3BOJCTBEHHO-TEXHOJIOTUYECKOMY
BUAY NPO(HeCCHOHAIBHON AEATEIbHOCTU BBINYCKHUKA. M3ydaroTcs: GyHIaMeHTaIbHbIEe 3aKOHbBI XH-
MUU C MO3ULMNA COBPEMEHHON HAayKH, IPUOOPETAIOTCA HABBIKM BBIIIOJHEHUS] XUMUYECKOIO 3KCIIe-
PUMEHTA, COCTaBJICHMsI YPAaBHEHHH XMMHUYECKUX DPEAKLUH, BBIIOJHEHHS XMMHYECKHX PacdETOB;
IIPOUCXOJUT YCBOEHUE COBPEMEHHOM POJIM XMMHUU B Pa3BUTHUM MAIIMHOCTPOEHUS, aBTOMATHUKH, Ha-
YK 0 MaTrepuasax, HaHOTEXHOJIOTUAX U APYrHX o0IacTsX.

N3yuenne qucuuninuabl « XUMHUS IPEAYCMAaTPUBACT:

- JIEKLUH,

- nabopaTopHbIE pabOTHI,

- KOHTPOJIbHYIO paboTy;

- CaMOCTOSITENIbHYIO PaboTYy;

- 9K3aMEH.

[Tocne ocBoenus pazzaena 1 «OO0mast 1 HeOpraHMYECKast XUMUSA» CTYIEHThI JOJIKHbBI YSICHUTD:

- COBPEMEHHYIO KBAHTOBO-MEXaHUUYECKYI0 MOJIENIb CTPOCHUS aTOMA;

- IIPUHLIMIIBI ¥ [TPaBUJIa MJIEKTPOHHOIO CTPOEHUS aTOMOB;

— [lepuoanueckuii 3akon [[.. Menneneena;

- COCTaBJIEHUE JIEKTPOHHBIX U Irpaduueckux GopMys aTOMOB;

- IIPUPOY IUCCOLMALIMN U PABHOBECUS B PACTBOPAX AIIEKTPOJIUTOB;

- NOHATHE U KJIacCU(UKAIMIO TUTIOB THIPOJIH3a COJICH;

- AJIEKTPOHHYIO TEOPUIO OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- COCTaBJICHUE YPAaBHEHUU OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUA METOJOM 3JIeK-
TPOHHOTO OanaHca.

ITocne ocBoenus pazzaena 2 «Pusnyeckas U KOJUIOUTHASE XUMUSD CTYIEHTBI TOJIKHBI YICHUTD:

- OCHOBHbIE TEPMOJAMHAMMUYECKHE MapaMeTpbl, 3aKOHbI TEPMOJMHAMUKH, MPUHIUI OIpe-
JICJIEHUS HaIlPaBJICHUS IPOTEKAaHUsI XMMUYECKUX MPOIIECCOB U €r0 MPAaKTUYECKOE 3HAUYEHUE,

- MOHATUE CKOPOCTH XMMUYECKOH peakiu U (aKTOpbl Ha HEE BIUSIOIINE;

- KJIacCU(UKALIMIO ¥ CBOIMCTBA AUCIIEPCHBIX CUCTEM;

- CIocoObI BBIpAXKEHHSI COCTaBa pacTBOPOB,;

- 0COOEHHOCTH CBOWCTB PAaCTBOPOB AIEKTPOIUTOB U HEIJIETPOIUTOB;

- YCTPOMCTBO IaJIbBAaHUYECKOTO 3JIEMEHTA;

- IPUPOY KOPPO3UH METAJJIOB M METO/IbI 3aIUTHI OT HEE,;

- CYIIIHOCTb AJIEKTPOIHBIX MIPOLIECCOB MPH AIEKTPOIIU3E.

[Tocne ocBoenus pazzaena 3 « MeTamsl» CTyEHTHI TOJHKHBI YSICHHUTB!

- 3aKOHOMEPHOCTH PacHpOCTPaHEHHOCTH METAJIJIOB B IPUPOJIE;

- MPUPOTY METATINYECKOU CBSI3U;

- CIOCOObI OTYyYEHHUS U OYMCTKH METAJJIOB,;

- buznyecKkrue U XUMUYECKHE CBOMCTBA METAIIJIOB.

[Tocne ocBoenus pazzaena 4 « AHaIUTHYECKAs XUMUS» CTYJIEHTHI JOJKHBI YSICHUTD:

- TEOPETUYECKHE OCHOBBI aHAIMTUYECKOU XUMUH,

- MOHSTHE AHATUTUYECKOTO CUTHAJIA;

- MHOTr000pa3ue MeTO[0B aHATUTUYECKONH XUMUH.

[Tocne ocBoenust paszznena 5 «BbICOKOMOJIEKYISIPHBIE COSAMHEHUS» CTYIEHTHI JTOJDKHBI yscC-
HUTB!

- MHOT000pa3ne OpraHu4ecKuX U HEOPraHUYECKUX MOJIUMEPOB

- 3HA4YCHHE NTOJIMMEPOB B COBPEMEHHON TEXHUKE U TEXHOJIOTUN;

- 3aBHCHMOCTb CBOWCTB OT COCTaBa U CTPYKTYPBI IIOJTUMEPOB.
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IIpunoxenue 2

AHHOTALIUS
paboyeii MporpaMMbl 1M CHUTIITTHHBI
Xumus

1. Hesp 1 3272494 AUCHUILIMHBI

[{enbro U3y4eHUsT TUCIUIUIUHEI SBISICTCS — U3y4eHHE QyHIAaMEHTAILHBIX 3aKOHOB XUMUU C TI0-
3ULIUNA COBPEMEHHON HayKd; (POPMHUPOBAHHE HAYYHOT'O MHUPOBO33PEHUS; OBJIA/ICHUE 3JI€MEHTApHbI-
MU HaBBIKAMHU BBITIOJIHEHUS] XMMHUYECKOTO SKCIIEPUMEHTA, COCTABJICHUS YPaBHEHUM XMMHUUYECKHUX
peaxiuii, BBIIOJHEHHUS] XUMUYECKUX PAcYETOB; YCBOGHUU COBPEMEHHOHN POJIM XMMHHU B Pa3BUTHH
MaIIMHOCTPOCHUS, aBTOMATHKHU, HAYK O MaTepUaiax, HAHOTEXHOJIOTHUSIX U IPYTHX 00IacTsIX.

3ajayaMu U3y4EHUS TUCLUILINHBI SBISETCS:

- YCBOCHHE OCHOBHBIX 3aKOHOB XHMHH, Pa3BUTHE CIIOCOOHOCTH CAMOCTOSITEILHOIO BBIIOJIHE-
HUSL XUMHYECKOI'0 3KCIEPUMEHTA, MPAKTUYECKOTO MPUMEHEHHS MOJyYEHHBIX 3HAHUN NpU MPOBE-
JNeHUH XMMHYECKHX PAacdeToB, (JOPMHPOBAHUE YMEHHS JIOTUYECKH MBICIUTH M 0000IaTh HaOIro-
JlacMbl€ SIBJICHUS, IOHUMAHUE POJIM XUMUU U OBJIAZICHUE DJIEMEHTAPHBIMU HAaBBIKAMU B CO3JIaHUU
COCIMHEHUH, COCTaBOB M MaTEpUAIOB C TpeOyeMbIM HaOOPOM CBOWCTB, a TaK)Ke MCCIICIOBAaHUU U
aHaJIN3€ MAaTEPUAJIOB.

2. CTpyKTYypa IMCUUILTHHBI

2.1 Pacnpenenenue TpyAOEMKOCTH MO OTAEIbHBIM BHJAAM Y4E€OHBIX 3aHSATHH, BKJIIOYAsh CaMoO-
CTOATENIbHYIO paboTy: jekuuu — 17 dacoB; paboparopHble paboThl — 17 4acoB, caMOCTOsITeNbHAS
paborta — 47 yacos.

OO61as TpyA0EeMKOCTh TUCHUIUTHHBI cocTaBisieT 108 yacoB, 3 3aueTHbIC €AMHULIBL.

2.2. OCHOBHBIE pa3/elibl JUCIUIUIMHBL:
1. OOmas 1 HeopraHu4ecKast XUMUSI.

2. dusnyeckas ¥ KOJJIOUAHAS XUMUS.
3. Metams.

4. AHanuTHYeCKas XUMHUSL.

5. BBICOKOMOJIEKYIISIPHBIE COCTUHEHHS.

3. Ilmanupyemblie pe3yjbTaThbl 00yUeHUsI

[Tponecc n3yyeHHs JUCHUIUIMHBI HAapaBieH Ha (JOpMUpPOBaHHUE CIIETYIONUX KOMITETEHIIUHI:

[1K-25 — cnocoOHOCTh HCIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX UCIHILIAH B
npo¢eCCHOHATBLHON NEeSTEIBbHOCTH U METO/bI TEOPETUYECKOTO U SKCIIEPUMEHTAILHOIO HCCIe10Ba-
HUSL.

4. Bua npoMeKyTOYHOM aTTecTaluu . JK3aMeH.
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Ipunoxenue 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20__-20__ yueonwlii 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyto mporpaMmMy o JUCHUILITMHE BHOCATCS CISAYIOIINE U3MEHEHUS:

[Tporoxon 3aceqanus kageapsl DBXKuX No OT «___ » 20 1.,

(paspabomuux)

3asenyrouuii kadenpoit ObXKuX M.P. Epodeea
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Ipunoxenne 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUIIJIMHE

1. Onucanue ¢oHIa OLIEHOYHBIX CPEACTB (IIACMOPT)

o
N DJieMeHT
KOMIIeTEeH- Paznen Tema DOC
KOMIIETeHIHH
HHH
1. O6uiast 1 HeOpraHuye- 1.1. Crpoenue atoma u [lepuoandeckuii 3aKoH Otuer
CcKas XUMHS 1.2. Xumunueckas CBs3b U CTPOCHUE BELIECTBA mo JIP Ne 1...5, Tecr, kp,
1.3. Knacchl HEOPraHHYECKUX COEIMHEHH I Pa3HoypoBHEBBIE 3a/1a4U 1
1.4. CoiicTBa pacTBOPOB 3JIEKTPOIUTOB 3aJaHus.
6 1.5 OKHCIUTENIBHO-BOCCTAaHOBUTENBHBIE PEAKIIN
CIOCOOHOCTH UCIIONIB30- =
BATH OCHOBHBIC 3aKOHEL 2. dusnueckas U KOIo- 2.1. OCHOBBI XUMHYECKOH TEPMOJUHAMUKH Otuer
CCTCCTRCHHOHAYTHEIX HJIHA XUMUS 2.2. Xumudeckas KHHETUKA o JIP Ne 6...8, Tecr, kp,
PA—— ny:I) dec 2.3. lucnepcusie cuctembl. Kommonaasie pacTBops Pa3HOypoBHEBBIC 3a0a4UN 1
T1K-25 CHOHABHOR I[CE[)TCIILHO 2.4. O0uMe CBOKCTBA PaCTBOPOB 3a1aHus
2.5. DnexTpoxuMHYecKue Ipouecchl. 'aabBaHMIecKui
CTH M METOJIbI TEOPETH-
YECKOTO U 3KCTICPHMEH: onement. Kopposis
TATBHONO HCCTEIOBAHNS 2.6. DNeKTpOXUMHYECKHE TIPOLECCH. DNEKTPOIn3
3. Metamnsl 3.1 Oburye CBOWCTBA METAJLIOB Oruer o JIP Ne 9, Tect
4. AHamMTHYeCKas XUMHS 4.1 KauecTBeHHBIH 1 KOJINYECTBCHHBIM XUMUUCCKUI aHa- Tecr
113. MeTOo/Ibl aHAJIUTHYCCKOH XUMHH.
5. BeicokoMoneKyaspHbie 5.1 Knmaccuduxkanus, oiny4eHue, CTpOSHNE U CBOMCTBA Tecr
COE/IMHEHHUS. HOJIUMEPOB.
o o
2. Onucanne mokasaresjiei u KPHUTEPUECB ONCHUBAHUA KOMIIETCHIIMHA
IMokasaren Ouenka Kpurepuu
V crynenra chopMUPOBAHO HAYYHOE MHPOBO33PEHUE HA OCHO-
B€ 3HaHMA (yHIAMEHTAJIbHBIX 3aKOHOB XuMuu. Ha BbICOKOM
3HATD YPOBHE HABBIKH BBINOJIHEHHS JIEMEHTAPHOTO XUMHYECKOTO
TIK-25: 9KCIIEPUMEHTA, COCTABJICHUsS YPABHEHMII XMMUYECKHX peak-
— (yHIaMeHTa/IbHbIC OCHOBBI XUMHH, HanOosIee 06IMe 3aKOHBI 1 Lutff, BLUONHEHMS XMMHMECKHX pacuéros. Mmeercs urkoe
. _ MOHHMAaHUE COBPEMEHHON POJM XUMHMHU B PA3BUTHUM MAIIUHO-
KOHLIETILIMH, BKJIFOYas aTOMHO-MOJIEKYIIsIpHOE ydeHue, Ilepuoan
YECKHH 3aKOH H TCOPHIO CTPOCHHS BELIECTBA, BUIABI XMMIYCCKOIL CTpocHHU, aBgomaTuKu(,)HayK 0 Matephajax, HaHOTEXHOIOTHAX
CBSA3M B PA3JIMUHBIX TUIAX COCIMHEHHH, OCHOBHEIC 3aKOHOMEPHO- OT/IHYHO v Jpyrux o ”aCTf‘Xé TBCT Ha 3§33M%Hau“°HH“e BOTPOCHI
Ho TIOJIHBIA ¥ TOYHBIH. DK3aMEHYEMBIil CBOOOHO OPHEHTUPYETCS
CTH XUMHYECKHX TIPOIECCOB, YUEHHE O PAcTBOPAxX, 0COObIE CBOIA:
CTBa M 3aKOHOMEPHOCTH MOBE/CHHS IUCIIEPCHBIX CHCTEM, OKHCIIH- BO BCCX pasfeNiax NUCHUILIHHEL, OTBCHACT HA HOHOHHHT(;HLHH@
. . BOIPOCHL: JaéT ONMpEe/ICHNe OCHOBHBIM IOHATHAM H (hOpMy-
TENBHO-BOCCTAHOBUTEIILHBIE PEAKIIHHU U APYTOe; .
— BEIECTBA, CBOHCTBA U TIPOLECCHl MX TIPEBPALIEHHUS, COPOBOK- JIMPOBKH 32KOHOB. BH“OHHeH"ev TIPAKTHHCCKUX 3a/aHHH (ge-
. LICHHE 3aJ1ay, 3alUCh YPABHEHHI XMMHUYECKUX PeaKiuii, 00b-
JIAloIecs: N3MEHEHHEM COCTaBa U CTPOCHHS; > I
— XHMH9ECKHE CBOMCTEA METAILIOB: SICHEHHE HaOJIFOaEMBIX SIBJICHUH U IIP.) HE BBI3BIBACT CYIIECT-
> -
— OCHOBHBIC NPOLECCHI, MPOTEKAIOLME B HICKTPOXHMMHUYCCKHX BEHHBIX 3aTPYJHEHMIl U sBIsIeTCA BEpHBIM Oonee ueM B 5/6
CHCTEMaX, MPOLECCH KOPPO3UH U METOMIBI 6OPHObI ¢ KOPPO3HENT; Cllydas. _ _
— CBOICTBA BEIIECTB, UCIONB3YEMbIX Y TPOBEACHHH SKCIIEPH- OrtsBer Ha SKBaMeHZLll/IOHHbIC Bon%ocm BEPHBIii, HO HETOJHBIi,
MEHTAJIbHDBIX HCCIIEI0BAHMIL; WM UMEIOTCS HEeOOJbIINE OIMMOKM, HETOYHOCTH B JIOTUKE
— 3aKOHOMEPHOCTH M YCJIOBHSI NPOTEKAHMSI XMMHUYECKHX IMPEBpa- paccyxieHuii. JK3aMeHyeMblil BIAJCCT HABBIKAMM PEIICHHS
IIEHUH, COMPOBOXKIAIOIIHE X N3MEHEHHs COCTaBa U CTPOEHHS; XopoIo THIIOBBIX 331124, COCTABJICHUS yPABHCHUH PCAKIMH, BBINOIHE-
— npaBuiia 0€30MacHOCTH PadOThl B XUMHYECKOH JTaO0paTOpUH. HHs MHBIX 3a[JaHHH, IPOBCACHUS 3IEMEHTAPHOrO xyzgmqecxo—
VMeTh rO SKCHEPHMEHTA, aHaJIM3a MOIy4YEHHbIX IaHHBIX U (GopMyu-
TIK-25: POBKH NPaBHIIbHBIX BbIBOOB. OCBOCHHUE JIbIHHBIX T10Ka3aTesen
— MPUMEHSTH TOTy4YeHHBIC 3HAHHS 10 XUMHUH MPH U3y4YeHUH JIpy- KOJIMYECTBEHHO OueHUBaeTCs B 60-85 %.
TUX JUCIUTUIHH, BBLICTATh XHMHUCCKYIO COCTABIAIONIYIO B TPH- 3HaHUE TEOPETUYECKOTrO U MPAKTUYECKOTO KOHTPOIHPYEMOro
KJIaJHBIX 3a/1a49aX B MPO(ECCHOHAIBHOI eI TEIbHOCTH; MaTrcpuaia, BIaJICHUC HaBbIKaMH PCIICHUA THIIOBBIX 3a1aq
. | 0,
— MPOBOAMTb PACUETHl KOHLEHTPALMH PACTBOPOB Pa3JIMUHbBIX onenupaercs B 30-60 %. 3 3
COCIMHEHUH, ONpENeNATh TEPMOANHAMHYECKHE, KHHETHYECKUE CryneHt cripaBisercs ¢ "HTeP“PeTaHHeHVHOHquHHOH B X0a¢e
XapaKTEePUCTUKN XMMUUYECKHX PEeaKIWi M paBHOBECHBIC KOHIICH- Y/10BJIETBOPHTEJILHO XMMIYECKOrO OKCTIEPMMEHTa NEPBUMHON MH(popMary, HO

TpaLMK BELIECTB;
— (opMyIHPOBATh «XHMHYECKYIO COCTABILIOILYIO» B H3ydaeMOil
npobieme;

— IIOATOTOBUTH HEOOXOAMMBIC PEAKTUBBI, COOPATh IPOCTYIO yCTa-
HOBKY ISl XHMIIECKOTO OIIBITA;

HCIIBITBIBAET TPYAHOCTH C €€ aHaimm3oM M (GopMyIHpoBKOi
BBIBOJIOB. OTCYTCTBYET IMOHMMaHHE psijia (yHIaMEHTAIbHBIX
XMMHYECKHX MOHATHI, 3aKOHOB, NpuHIMIIOB. [IpeacraBineHus
0 XMMHYECKUX CBOMCTBAaX BEIIECTB, 3aKOHOMEPHOCTAX HPOTE-
KaHMsI XUMHYECKUX PeakKiuil HocsT hparMeHTapHbIi XapaKkrep.

— BBIMOJNHATh XUMHYECKUE PAcU€Thl, CTPOUTH rpadudeckue 3aBu-
CHMOCTH XOJia 3KCIICPUMEHTAa M €ro pe3yjbTaToB OT XapaKTepH-
CTHK PEareHTOB, YCIOBHIA IPOTEKAHHsI POLIECCOB;

— JieaTh MPaBUIbHbIC BHIBOJbI M3 MOTYYEHHBIX SKCICPUMEHTAb-
HBIX JIaHHBIX.

Baagers

T1K-25:

— METOJaMH OIKCaHUs XMUMHYECKUX DPABHOBECHH B pacTBOpax
JJIEKTPOJIUTOB, METOJaMH MAaTEeMaTH4YECKOTO ONMMCAHMS KHUHETHKU
XUMHUYECKUX PEaKIHi;

— HaBBIKAMHU ITOCTAHOBKHM M IPOBEACHUS XMMHYECKOTO IKCIICpPH-
MEHTA.

He Y10BJIETBOPUTEJIBHO

3Hanue MaTepHana AucuUIIMHbL — Menee 30 %. OTcyTcTByIOT
HABBIKU COCTABIICHHUS YPABHEHNH XMMUUECKUX PEAKLHii, Ipesi-
CTaBJICHHS O XMMHYECKHX CBOMCTBAX BEILECTB HECYIIECTBEH-
HbI. BbI3bIBaeT 3aTpysHeHHEe (OPMYITHPOBKA EPBOOYCPEIHBIX
3aKOHOB M TOHATHH. He OCBOGHBI »1eMeHTapHbIC HAaBBIKU
BBITIOJTHEHUS  MIPOCTEHIIMX ~ XUMHUYECKMX OKCIEPHMEHTOB,
BBITIOJTHEHUS XUMHUYECKHX pacuéroB. M3noxkenue marepuana
HE4ETKO, HEJIOTHYHO U B GOJIbIIEH Mepe HEBEPHO.
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