MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHMS POCCUMCKOM ®EIEPALINA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE
OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIIET'O ObPA3OBAHUA

«BPATCKHM T'OCYJIAPCTBEHHBIY YHUBEPCUTET»

Kadenpa 3xos10rum, 6€30nMacHOCTH KU3HEAEATEIbHOCTH U XUMUM

YTBEPXIAIO:

IIpopekTop no yueOHo# paboTe
E.N. JlykoBHHKOBa

« » nekaops 2018 r.

PABOYAS ITPOT'PAMMA JIUCIUITIJIMHBI
XUMMUA

b1.b.11

HAINIPABJIEHHUE ITIOATI'OTOBKHA

23.03.03 DxcniryaTanus TPAHCIOPTHO-TEXHOJOTHYECKNUX MAIIMH U KOMILJIEKCOB

ITPOPUJIb ITIOAT'OTOBKHA

ABTOMOOMJIM U AaBTOMOOMJILHOE X03M1HiCTBO (IPUKJIAAHO 0aKajaBpuar)

[Iporpamma nmpukiagHoro OakamaBpuara

KBanudukanus (cTeneHb) BEITYCKHUKA: OaKaiaBp



COJEPKAHUE ITPOI'PAMMBbI Crp.

1. TIEPEYEHD IIVTAHUPYEMBIX PE3YJIBbTATOB OBYYEHUS 11O
JUCHUIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbIMH

PE3YJIbTATAMM OCBOEHUSI OBPA3OBATEJILHON ITPOTPAMMGBI .......... 3
2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OFPA3OBATEJIBHOM

ITPOTPAMMBI . ... e e e 4
3. PACIIPEJAEJIEHUE OBBEMA JUCHUIIJIUHBI.....................ccoooiiiia.. 4
3.1 Pacnpenenenue 00béMa TUCIUILUIUHBI IO POPMAM OOYUCHHUS. .. vvvnnrenneereeeennnnnns 4
3.2 Pacnpenenenue o6bEMa TUCIMITIMHBI 110 BUJIaM YY€OHBIX 3aHATHI U TPYJOEMKOCTH 5
4. COAEPKAHUE JUCHUIIJIUHBI ....... ..o 5
4.1 PacnpezneneHue pa3eioB TUCIUILTHHBI 10 BUIAM YYEOHBIX 3aHATUH .....o.ovvenuen... 5
4.2 CopepxaHue TUCIHUIUIMHBI, CTPYKTYPUPOBAHHOE IO PA3JAETAM U TEMAM ......evnuaenn... 6
i T P: Y010 ) 02 107 0) 20 S (e o ;1070 1 SO 7
4.4  CeMHUHAPBI / TPAKTHUYECCKUE BAHATHIS .+ .. «ouveeennteennteeennteeenneeeennaeeeanneeaanneeeenns 8

4.5. KoHTponbHBIE MEPOIIPUATHUS: KyPCOBOM MPOEKT (KypcoBasi paboTa), KOHTPOJIbHAs
PatOTa, PTP, PedICPAT. ...t 8

5. MATPHUIIA COOTHECEHMSI PA3JIEJIOB YUEFHOM JUCIATLIIMHBI
K ®OPMUPYEMBIM B HUX KOMIIETEHIIMAM U OLHEHKE
PE3YJIbTATOB OCBOEHMA JUCIHUIIJIMHDI ...l 10

6. HNEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHMUA IS
CAMOCTOATEJBHOU PABOTHI OBYYAKOIIUXCA ITO JTUCHUIIJIMHE 11

7. IHIEPEYEHDb OCHOBHOﬁ W JOMOJHUTEJBHOM JTUTEPATYPBI,
HEOBXOJINMOMU JJIA OCBOEHUA JUCHUIIJINHBI................................. 11

8. MNEPEYEHb PECYPCOB HH®OPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOU CETH «<MHTEPHET» HEOBXO/JINUMBbIX

JUISA OCBOEHUSA JUCHUIIJIMHBI ..., 13
9. METOIUYECKUE YKA3AHUA JJIS1 OBYUAIOLIUXCSA ITO OCBOEHUIO
JUCHHIITIMHDBL. . . ..o e 13
9.1. Meronuueckue yka3zaHus JJIs1 0OYJIarOIIMXCsI TI0 BBITTOJTHEHHUIO J1a00paTOPHBIX padboT/
CEMHUHAPOB / TIPAKTHUECKUX PAOOT . .vettententtettantanteteentete et eteateeneeaeneaneans 14
9.2. Metoanyueckue ykazaHusl MO BBIIIOJIHEHUIO KYpPCOBOTO MPOEKTa (KypCOBOM
paboThl), KOHTPOIBHOM paboThl, PI'P, pedepata .........ccovviviiiiiiiiiiiiiiiii 26
9.3 Meroanyeckue yKazaHus MO MOJATOTOBKE K TEKYIIETO TECTOBOMY KOHTPOJIIO 3HAHUU
Y IPOMEKYTOUHOM aTTECTAI[MU IO UTOraM OCBOCHHMSI TUCIIUILIUHBI 27
9.4. OueHoYHBIE CpeACTBA ISl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH, MPOMEKYTOUHOMN
aTTECTAllMU 110 UTOTaM OCBOCHHS AUCIUTUIMHBI 27

10. MIEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOT UM, UCIIOJb3YEMbBIX
TP OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLOHECCA I10

JUCHHIITIMHE ... e 29
11. OIIMCAHUE MATEPUAJIbBHO-TEXHUYECKOM BA3bI, HEOBXOINMOM
JJIA OCYIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA IO 30
JUCHHIITIMHE ... e
Ipunoxenne 1. DoHJ OLEHOUYHBIX CPEACTB JJIsI MPOBEICHUS MPOMEKYTOUYHOU 31
aTTeCTAllMU O0YYAIOMIUXCS MO AUCIIUTIITHMHE . ¢ euvuee et tananeananeaeenns
IIpuioxenne 2. AHHOTaUs pabOYe MPOTPAMMBI TUCIIMIIITHHDBI «...v'uenueneeneeneenenennenennes 56
Ipuaoxenne 3. [I[poTOKOI O TOMOJHEHHUIX U U3MEHEHUAX B pabodeii mporpamMme ............. 57

IMpuiaoxenne 4. DoHJ OLEHOYHBIX CPEJICTB JJISI TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH
SuCo X185 031670 0185 55 (<P 58



1. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJIBTATAMHU OCBOEHUA
OBPA3OBATEJIbHON ITIPOTPAMMBI

Bujg nessTeabHOCTH BBIIIYCKHHUKA

ﬂI/ICHI/IHHI/IHa OXBAaTbIBACT Kpyr BOITPOCOB, OTHOCAIINXCA K IMPONU3BOACTBCHHO-
TCXHOJIOTUYCCKOMY BUOY HpO(l)CCCHOH&JIBHOfI ACATCIIbHOCTU BBIITYCKHHUKA B COOTBCTCTBHU C KOM-
NETCHIHUAMMA U BUAAMU ACATCIBHOCTH, YKa3aHHBIMU B y‘le6HOM IJIaHe.

eab AMCHUNIHHBI

Wzydenune ¢pyHIaMEHTAIBHBIX 3aKOHOB XMMHHM C MO3UIUI COBpEeMEHHON Hayku; GpopmupoBa-
HUE HAy4YHOTO MUPOBO33DEHUS; OBJIAJICHNE 2JIEMEHTAPHBIMU HABBIKAMH BBIIIOJIHEHUS XUMHUYECKOTIO
JKCIIEPUMEHTA, COCTABICHUs YPaBHEHUM XMMHMUYECKUX PEaKIUH, BBIIIOJHEHUS XUMHUYECKUX pacué-
TOB; YCBOCHHME COBPEMEHHOW pOJIM XMMHUHU B Pa3BUTUU aBTOMOOMJIBHOM TE€XHUKH, MAIIMHOCTPOE-
HUSl, aBTOMAaTHKH, HAyK O MaTepuaiax, HAHOTEXHOJIOTUSAX U APYTHX 00JIaCTsIX

3aaun IMCHMIIHHBI

YcBoeHHE OCHOBHBIX 3aKOHOB XMMHUH, PA3BUTHE CIIOCOOHOCTH CaMOCTOSITEIIbHOTO BBITIOJTHEHUS
XMMHYECKOTO 3KCIIEPUMEHTA, MPAKTHYECKOTO MTPUMEHEHHS MOJIYYEeHHBIX 3HAHUH NPH NPOBEJICHUH
XUMHUYECKHX pacyeToB, (POPMUPOBAHHE YMEHHS JIOTHYECKU MBICIUTHh M 0000IaTh HabII0gaeMble
SIBJICHUS, TIOHUMAaHKUE POJIM XMMUH M OBJIaJCHNE AJIEMEHTAPHBIMHA HAaBBIKAMHU B CO3JIaHUU COCIHHE-
HUH, COCTaBOB U MaTepuajoB ¢ TpeOyeMbIM HaOOPOM CBOMCTB, a TaK)Ke MCCIECIOBAHUN M aHAIIN3E
MaTepuaoB.

U PpCHICHUA TCX-
HUYCCKUX H TEX-

Kon
KOM- Conep:xxanue IlepeyeHb NIaHNUPYyeEMBbIX Pe3yJbTATOB
MeTeH- KOMIIEeTEeHIM i 00y4YeHus M0 TUCUMUILINHE
U
1 2 3
['oToBHOCTE TIpH- | 3HATH:
OIIK-3 | MeHATH cHUCTEMY | — (yHIAMCHTAIBHBIC OCHOBBI XUMHUH, Hanbosee o0MIMe 3aKOHbI U
byHIaMeHTaIb- KOHLEILNH, BKJIIOYass aTOMHO-MOJIEKYJISIpHOE yueHue, [lepuoguye-
HBIX 3HAaHUM (Ma- | CKMii 3aKOH U TEOPUIO CTPOCHHUS BEIIECTBA, BUIBI XMMHUYECKOU CBSI-
TEMaTUYECKUX, 34 B PA3JMYHBIX TUINAX COEAUHEHHUM, OCHOBHBIE 3aKOHOMEPHOCTH
€CTEeCTBEHHOHA- XUMHUYECKHUX IMPOLECCOB, YIEHHE O pacTBOpax, 0coOble CBOMCTBA U
YYHBIX, WHXE- | 3aKOHOMEPHOCTHU TOBEACHUSA JUCIHEPCHBIX CHUCTEM, OKHUCIUTEIBHO-
HEPHBIX U JKOHO- | BOCCTAHOBHUTEJIbHBIE PEAKIIMU U JPYTOE;
MHUYECKUX) U | — BeIecTBa, CBOICTBA M MPOLECCH UX IIPEBPALIEHHUS, COMPOBOK-
I’IHGHTH(I)HK&HHI’I, Jarolyecs N3MEHECHHUEM COCTaBa U CTPOCHUA,
(hopMyTHPOBAHMSA | — XpMEYECKHE CBOMCTBA METAIIOB;

— OCHOBHBIC TIPOIIECCHI, TMPOTEKAIOUINE B AIEKTPOXUMHUYECKHX
CUCTEMax, MPOIECChl KOPPO3UU U METOABI OOPHOBI ¢ KOPPO3UEH;

HOJIOTTICCKHX — CBOMWCTBA BEILECTB, UCIOIB3YyEMBIX NPH MPOBEIEHUH DKCIIEPH-
npobiem 9KC- | MeHTATbHBIX HCCIICIOBAHMUI;

fLTyatamun — 3aKOHOMEPHOCTH U YCJIOBHS MPOTEKAHUsS XMMHYECKHMX MpEBpa-
TpaHCIOpTHO- ILIEHUIA, CONPOBOKIAIOIIME X H3MEHEHHS COCTABA U CTPOCHHUS;
TEXHOJIOTUYECKHX

MalllMH HW KOM-
IIJICKCOB

— mpaBuiia 6€30MaCHOCTH padOTHl B XUMHUYECKOH J1abopaTopuu.
yMeThb:

— MPUMEHATH [IOJYYCHHBIE 3HAHUS 110 XUMUU IIPU U3YYCHUU APY-
nx AUCHUIUIMH, BBIACIIATH XMMHUUYCCKYIO COCTABJIAIOIIYIO B IIpPHU-
KJIQJIHBIX 33/1a49ax B MPo(ecCHOHAIBHON NesITeTbHOCTH;

— IPOBOAUTH PACUETHI KOHLEHTPALUU PACTBOPOB PA3IMYHBIX CO-
eHHHeHHﬁ, OMPCACIIATE TCPMOAUHAMHUYCCKUC, KWHCTHUYCCKUC XapaK-
TEPUCTUKU XUMHUYECKUX PEAKIMA W pPaBHOBECHBIC KOHIICHTPALUHU
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BEILIECTB;
— (opMynupoBaTh «XHUMHUYECKYIO COCTABIISIIOIIYIO» B M3ydaeMOil
npobieme;

— TMOJTOTOBHUTH HEOOXOJHMMEBIE PEaKTHBBI, COOpaTh MPOCTYIO ycCTa-
HOBKY ISl XUMHYECKOTO OIbITA;

— BBINOJIHATh XMMHUYECKHUE PACUYEThI, CTPOUTH IpaduyecKkue 3aBu-
CUMOCTH XOJa SKCIIEPUMEHTA U €r0 Pe3ylbTaTOB OT XapaKTEPUCTUK
peareHToB, YCIOBHUI MPOTEKaHUs MPOLIECCOB;

— JeNaTh NPaBWIbHBIE BBIBOJBI U3 MOJYYEHHBIX 3KCIEPUMEHTANb-
HBIX JIaHHBIX.

BJIA/IETh:

— METOJaMHU ONHUCAHUs XUMHUYECKHX DPABHOBECUN B pacTBOpax
9JIEKTPOJIUTOB, METOJAMU MAaTEMATHUYECKOTO OMUCAHUS KUHETUKH
XUMHYECKUX PEAKIIUN;

— HaBBIKAMHU NOCTAHOBKH W NPOBEIECHHS] XMMHUUYECKOTO SKCIEPH-
MEHTA.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM TPOT'PAMMBI

Jucriumnaa b1.611 «XuMus» 0THOCHTCS K 6a30BON.

JucrunnmHa «XuMus» 0a3upyercs Ha 3HAHUAX, MOJYYCHHBIX MPU HU3YYCHHH OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOTPAMM U MPEICTABISICT OCHOBY JUISl U3yYEHUS] MTUCHUIUINH: «Du3uka»,
«Ikosorusi», «MarepuanoBeaeHue», «TexHOIOrusd KOHCTPYKIMOHHBIX MarepuasioB», «besomac-
HOCTb JKM3HEACATEIbHOCTH», «DKCIUTyaTallMOHHbIE MaTepHualibl», «HopMaTuBel 1o 3alIUTe OKpY-
XKaromie cpenbl», «BoccTaHoBlieHHe neTanei U y3lI0B aBTOMOOMIEH», «TermIoTeXHnuecKrue OCHO-
BBl pabOThl aBTOMOOWMIIBHBIX arperaTtoB», «DU3uKa OTKA30B JBHUTATeNeh», «IKOJIorudeckas 06e30-
MACHOCTh ABTOMOOMIJIBHOTO TPAHCIIOPTa».

Takoe cucTeMHOE MEXIUCIUIUIMHAPHOE U3YYCHHE HAMPABICHO Ha JOCTHXXEHUE TpeOyemo-
ro ®I'OC ypoBHs MOATOTOBKY MO KBaTH(PHUKAIIUK OaKaaBp.

3. PACIHPEJEJEHUE OBBbEMA JUCIHUIIVINHBI

3.1. Pacnpenesienne o0bemMa TUCHMILIMHBI 10 (popMaM 00yUeHHsI

Tpyooemkocmob oucyuniunul 6 uacax
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3.2. Pacnpenenenne o0beMa JMCHHMILIMHBI 10 BUAM Y4eOHBIX 3aHATHH M TPYJI0E€MKOCTH

6 m.4. 6 UHmMe- | pgcppedenenue
Tpyooemxocmo PAKMUGTHOR, no cemecmpanm,
Buo yueonvix zanamuii AKMUBHOUL, UH-
(uac.) . uac
HOBAUUOHHOIL
dopmax, (uac.) 1
1 2 3 4
I. KonTakTHasi paboTa 00y4aromuxcs ¢ mpemno-
34 8 34
JaBaTteJieM (Bcero)
Jlexunn (JIx) 17 8 17
Jlaboparopusie padotsl (JIP) 17 - 17
KouTponbHas pabora -
I'pynnoBsie (MHAMBUYaIbHBIE) KOHCYJIbTAIIUN -
II.CamocTosiTe1bHAsA padoTa odyuarommxest (CP) 38 - 38
[MoaroroBka k 1abopaTOPHEIM paboTam 17 - 17
IToaroroBka K 5K3aMeHy B TEUEHHE CEMECTpa 13 - 13
BrimorHeHE KOHTPOIBHON PabOTHI 8 - 8
I11. IlpomeskyTOUHAasI aTTeCTALMS DK3aMCH 36 - 36
O06mas TpyI0eMKOCTh AUCITUTUINHBI gac. 108 - 108
3ad. el 3 - 3

4. COAEP)KAHUE JUCIIUITVINHBI

4.1. PacnpenesieHue pas3ieoB IMCHUIVIMHBI N0 BHAAM Y4eOHBIX

¢opmbl 00yueHus:

3aHATHH JJIA OYHOM

No Buowt yuebnvix 3anamuii, 6K1104aa camo-
pas- cmoamenvHylo padomy odyuarowuxca u
Tpyoo-
oena Haumenoeanue mpyooemkocms (uac.)

u pasoena u K;:;;b YueoHble 3aHAmuUA camocmos-
me- mema OucyunIuHb (wac )’ G menvHan pa-
Mbl ) JleKyuu PAMOPHBLE | 56ma 06yuaro-

paobomul wuxcs

1 2 3 4 5 7

1. |O0masi 1 HeOPraHm4YecKass XuMHs 29 4 10 15
1.1. |Crpoenue atoma u Ileproanaeckuii 3aKoH 5 1 1 3
1.2. | Xummgeckas CBSI3b M CTPOCHHE BEIECTBA 5 1 1 3
1.3. |Knacchl HeOpraHMYECKUX COETMHEHUN 5 - 2 3
1.4. |CBoiicTBa pacTBOPOB AIIEKTPOIUTOB 8 1 4 3
1.5 |OKuCIUTENHHO-BOCCTAHOBUTEIBHEIC PEAKITHH 6 1 2 3

2. |Dusnueckas M KOJJIOUIHASA XUMUA 29 8 6 15
2.1. |OcHOBBI XMMHUYECKON TEPMOANHAMUKH 6 2 2 2
2.2. | XuMHuecKasi KHHETHKA 7 2 2 3
2.3. | lucnepcHele cucteMbl. KomonmHbIe pacTBOPHI 3 1 - 2
2.4. |OG1me CBOMCTBA PACTBOPOB 3 1 - 2
)5 DNEKTPOXUMUYECKHE TpoIecchl. [ anpBaHuye- 1 1 3

" | ckwuii anement. Kopposzus 5
2.6. | DMEKTPOXUMHUUYCCKHE MTPOIECCHI. DIEKTPOIN3 5 1 1 3

3. |Merajuibl 7 2 1 4
3.1 |OO0uue cBOMCTBA METAJIIIOB 7 2 1 4

4. |AHaJIUTHYECKAS XUMUSA 3 1 - 2




41 KayecTBeHHBII M KOJWYECTBEHHBIM XHMHUYe- 1 ) 2
CKM aHanu3. MeTolbl aHATUTHYECKON XUMUU 3
S. | BBICOKOMOJIEKYJIAPHBIE COCAUHEHHUS 4 2 - 2
51 Kiraccuduxkarnus, momydeHre, CTpoeHUE U 2 ) 2
CBOMCTBA NOJIMMEPOB. 4
uToro 72 17 17 38
4.2. Copeprxanue JMCOMILIMHBI, CTPYKTYPHPOBaHHOE 10 pa3jiesaM U TeMaM
No Buo
paz- 3anamus é
oena | Haumenosanue unmepax-
u pazoena u memol Coodeprcanue 1eKUUOHHBIX 3AHAMUILL mugHom,
me- oucyununbl armusron,
UHHOGAYU-
Mbl OHHOIL (hop-
max, (uac.)
1 2 3 4
1. O0masi ¥ HeopraHm4veckasi XuMus 2
Crpoenue aroma | Ctpoenne aroma u Ilepuoamueckass cucrema. KBaHTOBO-
u [lepnonnue- | MexaHu4ecKass MOJENb CTPOEHUs aroma. MoJlenp 3JIeKTPOH- [—
1.1 CKHI 3aKOH HOro oOnaka. KBantoBbie umncia. [IpUHIUIIBI 37IEKTPOHHOTO JcKycens
T CTpOEHHUs aToMma: HaumMeHbluied sHepruu, [laynmu, Xynna, 0.5)
KneukoBckoro. DnekTpoHHbIe U rpadudeckue GopmyIibl aTo- ’
MOB.
Xumunueckas Xumuueckasi CBsI3b U CTpoeHHE BemlecTBa. OCHOBHBIE MOJO- |  JICKIIUS-
1.2. | CBsA3b M CTpOEHHWE | )KCHUsI METOJla BAJICHTHBIX CBs3ei. MexaHn3Mbl 00pa30BaHUsl | TUCKYCCHS
BELIECTBA XUMHUUYECKOH CBsI3H. CTPYKTypa MOJIEKYJI. (0,5)
CgoiictBa  pac- | PaBHOBecus B pacTBOpax 3JIEKTPOJMTOB. J{Mccomuanus 3jieK-
TBOPOB 3JIEKTPO- | TpOAUTOB. CTyleHuyaras JUCCOIMAIUMsl MHOTOOCHOBHBIX KH-
|4, |'WTOB CIOT U MHOTOKHUCIOTHBIX OCHOBaHMH. CuibHbIE U cialble 3
o anekTpoduThl. CTeneHb M KOHCTaHTa JUCCOIMAIMU. 3aKOH
pazbaBienust OcTBasiba. DJIEKTPOIUTUYECKAS TUCCOLMALINS
BoJIbl. [lonsitue pH. I'maponns conen.
OxuciuTenpHo- OKHMCIHUTENBHO-BOCCTAHOBUTENBHBIE PEAKLINUHA. DJIEKTPOHHAS | JIEKIUA-C
BOCCTAHOBUTENb- | TEOPUS  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  MPOIECCOB. | TEKYLIUM
1.5 | HBIE peakuu Baxnelmye OKHCIUTENNM M BOCCTAHOBHUTENW. MeTonbl CO- | KOHTPO-
CTaBJICHUS YPaBHEHUM OKHUCIHUTEIIbHO-BOCCTAHOBUTEIbHBIX aeM
peaKuii. (D)
2. dusuyeckass M KOJJIOMIHAS XUMUS 4
OcHoBbl xXuMHue- | OCHOBBI XUMHUYECKOM TepMoaguHamMuKu. I, I1 3akoHbI TEpMO-
CKOM TepMOIH- NUHAMHUKU. DHTAJILIN. 3aKOH [ 'ecca U CIIEICTBUS U3 HETO. JIEKIHA-
2.1. | HaMuKH OHTpomnus U €€ U3MEHEHHE B XUMHUECKHX TIpoleccax. Xapak- | AUCKYCCHUS
tepuctudeckue Gpynkuu: Jueprus [ md0ca, sneprus ['enpm- 0,5)
roJiblia. HanpaBnenue nporekaHusi XUMHUYECKUX MPOIECCOB.
Xumuueckas K- | XUMUYeCKas KHHETHKA U KaTanu3. [[oHsaTHE CKOpOCTH XUMHU-
HETHKa YEeCKOM peakuuu. 3aKoH AecTByronux macc. Koncranra cko-
POCTH ¥ TeMIEPATYPHBIA KOIPPHUITUEHT CKOPOCTH PEAKIIHH. f—
29 OHeprus akTuBauuu. Teopus katanusa. [ OMOTeHHBIN U rete- Gecena
o poTeHHBIN KaTanm3. Katann3atopsl 1 HHTHOUTOPBI. 0.5)

Xumnueckoe paBHoBecue. OOpartumsbie peakuuu. Koncranra
paBHoBecus. [Tpunuun Jle-IllaTtense, ero npakruyeckoe 3Ha-

YCHUC.




Hucnepcusbie cuc- | JucnepcHsie cucteMsl. 3omu. Knaccudukarus. Meroas! mo- JEeKU -
2.3. | tembl. Kommonn- | mydenust. CoiicTBa qucnepcHbIx cucteM. Koarynauus u yc- Oecena
HBIE€ PACTBOPHI TOWYMBOCTH AUCIEPCHBIX CUCTEM. (1)
O6mme cpoiictBa | Obmue cBoicTBa pacTBOPOB. CIIOCOOBI BBIPAXKEHHUS COCTaBa
pacTBOpOB pactBopoB. Konrenrpauus pactBopoB. CBOMCTBa pacTBOPOB
3JIEKTPOJINTOB U HEANEKTPOJIUTOB. J[aBlIeHNE HACBIIIEHHOTO
2.4. rapa pacTBOPHUTEIS, 3aMEP3aHHUE U KUIIEHUE, OCMOTUYECKOe -
JaBiieHre pacTBOpoB. 3akoHbl Baut-I'odhda u Payns mst pas-
0aBJICHHBIX PACTBOPOB HEANIEKTPOIUTOB. M30TOHMUYECKHIT KO-
s uruenT.
DneKTpoxuMuie- | IIEKTPOXUMHUUECKHUE Mpoecchl. ['albBaHUYECKUM 3JIEMEHT.
CKHE MPOLECCHI. Kopposus metanios. [lonstre 06 31eKTpOAHBIX MOTEHIINA-
I'anpBannueckuit | nax, ux uamepenue. CranaapTHelil anekTpos. Popmyina JIeKIus-
2.5. | anemenT. Koppo- | HepHcra. Psii OTHOCUTENBHBIX CTaHIAPTHBIX MOTEHIIUATIOB. Oecena
3Us T'anbBaHMYECKUM JIEMEHT KaK XUMHUYECKHUI UCTOUYHUK DJICK- (1)
Tpruueckoro Toka. Kopposust MetaisioB. OCHOBHBIE BUJIbI
KOpPpO3UH. MeTO/Ibl 3alIUThl METAIJIOB OT KOPPO3HUH.
DneKTpOXUMHYe- JIEKLIHS C
CIHC TIPOTICCCRL. DIIEKTPOXUMHUYECKHUE MTPOIECCHI. DIEKTPOJINU3. DJICKTPOIHBIC TERYIUIM
2.6. | DaexTponu3 KOHTPO-
MPOLIECCHI TTPH IIEKTPOIHN3E. 3aKOHBI AIEKTPOJIN3A. oM
1)
3. MeTtaJu1bl 1
Oo6mme cBoiictBa | Meramnel B Ilepuonndeckoit cucreme. PacnpoctpanéHHOCT —
31 | MeTauos MeTaJIJIOB B mpupoze. Meramnudeckas cBsa3b. CriocoObl momy- -
YEHHUS U OYMCTKH MeTaJIOB. DU3HUECKHE CBOWCTBA METal- )
710B. XMMUYECKHE CBOMCTBA METAJIJIOB.
4. AHamuTHYeCKAasi XUMHUA
KavectBennsiii u | Teopernueckre OCHOBbI AHAUTUTUYECKOW XUMHUU. KauecTBeH-
KOJIMYECTBEHHBIN | HBIM XuMHUueckuil ananu3. KonnuecTBeHHbI XUMUYECKUM
XMMHYECKUM aHa- | aHaiu3. TepMUHBI U onpenieieHus. MeToapl aHaTUTHYECKOM
4.1 | awms. MeTtonbl | XUMUU. AHATUTUYECKHUA CUTHANT. XUMHYECKHMA, (PU3HKO- -
aHAIUTUYECKOU XUMUYECKHH 1 Ppusnuecknii anaims. KuciaoTHo-oCHOBHOE,
XUMUU OKHCIUTEIbHO-BOCCTAHOBUTENIbHOE TUTpOBaHue. [ paBumer-
pusi. Konopumerpusi.
S. BBICOKOMOJIEKY /IS PHBIE COCAUHEHUSA 1
Knaccudukanus, | OpraHudeckue U HEOpraHMYECKHEe MoJIMMepbl. MeToabl To- f—
51 | motydenmue, JTydeHus noauMepoB. CTpOEHHE U CBOMCTBA MOJIUMEPOB. JcKycens
CTpPOEHME U CBOH- | buonomaumepsl. 3aBUCMMOCTb CBOMCTB OT COCTaBa U CTPYKTY- )
CTBa ITOJIUMEPOB. | pbl noauMepoB. [lommMepHbIe CMOIBI.
4.3. JlabopaTopHbie padoThI
Homep
N | pasoera ) Obvem Buo 3aHAMUA 6 UHMEPAK-
nin | oucuu- Haumenoseanue nabopamopnoit pabomaot (wac.) MUGHOIL, AKMUGHOL, UHHO-
- eéayuonHoi gpopmax (uac.)
1 L OCUHOBHBIC KJIACChl HEOPTaHMYECKUX COEIUHE- ) 3
HUU
) L Ctpoenne aroma u Ilepronuueckuii 3aKoH. ) 3
XuMH4ecKasi CBSI3b U CTPOCHHE BEIIECTBA
3 L DNEeKTpoNUTHYECKas: JUCCOLMAIUS U PEAaKIIUU B ) 3
pacTBOpax 3JIEKTPOJIUTOB




4 L I'mpoponus coneit ’ 3

5 1. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 2 -

6 2 OnupezxeneHHe TerioBoro A dexra peakuuu ) _
HeUTpanu3auuu

- 2 CKOpOCTh XUMUYECKHX PEAKIIMH U XUMHYECKOE ) 3
paBHOBeECHE

2 5 lansBanmyeckuit snement. Kopposus. Dnek- ) 3
TPOJINU3

9 3. XHMMHYECKUE CBOMCTBA METAJLIOB 1 -

UTOro 17

4.4. Cemunapsbl/ IpaKkTHYeCKHe 3aHATHSA

Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.
4.5. KoHTpoJIbHbIE MEPONIPUSATHS: KOHTPOJIbHasA padoTa

Iens:

— yriyOlieHue W 3aKpeIUICHHE TEOPETUYECKUX IOJIOKECHHUM TUCIUIUIMHBI, MOJYYeHHBIX BO
BpeMsl JIEKIIMOHHBIX ¥ TAOOPATOPHBIX 3aHATHIA,

— (opmMupoBaHHE HABBIKOB CAMOCTOATEILHON PaOdO0THI U BHIPAOOTKA aHATUTHYECKOTO MBITILIE-
HUSA NIPU U3YYCHUH U PELICHUHU MTOCTaBICHHBIX BOIIPOCOB U 3a/1a4;

— KOHTPOJIb KaueCTBa YCBOCHHS M3yUYEHHOI'O MaTepHaia U CaMOCTOSITEILHON pabOTHI CTY/ICH-
Ta.

KonTponpHas pabora siBisercss GopMoOil METOIWYECKOW MOMOIIU CTyASHTaAM NpPH H3yYCHHUH

Kypca.

CtpykTtypa:

IIpocreiime cTeXUOMETPUIECKUE PACUETHI.

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COECIUHEHUM.

Crpoenue atoma. XUMHYECKasi CBSA3b

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHNS XUMUUECKUX PEAKIIMIA.
PacTtBopsI.

PacTBOpBI 351€KTPOIUTOB.

OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIC PEAKILIUHU.

DJIEKTPOXUMHUS.

NN A DD =

OcHOBHAsA TeMaTHKA.

1. DOkBuBajeHT. 3aKOH 3KBHBAJIEHTOB. OmpeneneHue MOJEKYIIPHBIX M SKBUBAJICHTHBIX MacC
BEIECTB.
2. DJeKTpoHHas CTPYKTypa aTOMOB. 3aBUCMMOCTb CBOWMCTB 3JIEMEHTOB OT CTPOCHHS MX aTo-
MOB.
3. OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCAUHEHHI.
4. XUMHUKO-TEpPMOJMHAMUYECKHE PACUETHI.
5. CKopoCTh XUMHUYECKOW peakui. XUMHUUYECKOE paBHOBECHE.
6. CmocoObI BhIpaXXeHHS COACPKAHUSI pAaCTBOPEHHOTO BEIIIECTBA B PACTBOPE.
7. Cnabseie snexktposnuthl. KoHCTaHTa M cTeneHb auccornuanui. FIOHHOM MPOW3BEICHUE BOIBI.
OJIOPOJHBIN NTOKA3ATEb.
8. OOMeHHBIE peaKIu B PACTBOPAX JICKTPOIUTOB. [ UapOIN3 CONE.
9. OKuCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. Crenenb okucaeHus. OKUCITUTENN U BOCCTa-
HOBUTEH.
10. Xumuueckne MCTOUYHUKH AIEKTPUUYECKOM SHEPruu. DJNEKTPOAHBIE MOTEHIUANIBI. DIEKTPO-

B
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JIN3.

Pexomennyemsriit 00bem: 6-8 ctp. [IpuBoauTcs yciaoBue 3aaadu, MoJapoOHOE perieHne, 00bsic-
HEHHE, OTBET (BBIBON).

Bbinaua 3aganus ¥ mpueM KOHTPOJIBHOM pabOThI MPOBOAMTCS B COOTBETCTBUU C KaJCHIApHBIM
y4eOHBIM TpaduKoM.

Kputepun oieHKH KOHTPOJIBHON pabOTHI

Ounenka

Kpurepun onieHKH KOHTPOJILHOM padoThI

OTJIIMYHO

Jlanbl moapoOHBIE PaBUIIbHBIE OTBETHI Ha a0COIIOTHOE OOJBIIMHCTBO BOIIPOCOB
u 3amaHui (Oonee 4/5). HeGonplloe KOIMYECTBO BO3MOMKHBIX HENOYETOB HE
BIMSIET HAa KOHEYHBIA pe3ynbTar. B 3amanusx, TpeOyoomux oO0bsICHEHHH, JaHbI
pa3BEPHYTHIE, JTIOTMYECKH TOYHBIE OTBETHI, MOATBEPKAAIONINE [NIYOOKUE 3HAHUSA
npoBepsieMoii TeMbl. PaboTa akkypaTHO odopmileHa.

XOPOIIIO

[IpaBunsHO pemieHa 06sbInas dyacTh 3aaa4 (2/3 u 6onee). Hepemensr ogHO0-1Ba
3aJaHUs UJIN UMCHKOTCA MCHCEC CYH_IGCTBGHHI:IG HGI[O‘IéTBI B 3—4 OTBE€Tax, B 4acCT-
HOCTH OIITMOKH B MaTEMaTHYECKUX pacu€Tax, MOCIeI0BATEILHOCTH OOBsICHEHUS
pelieHusi, TIyOMHE OTBETOB, apryMeHTauuu. CpaBHHUTENbHO HeOosbLIas 10JIs
OomMOOK KOHCTaTHPYET MPOOENbl B OCBOSHUHU PA3/IeNIOB JTUCIUIUIMHBI W/WUIH He-
JOCTATOK OIIbITa peH_IeHI/I}I 3a1a4, HO HC OTpI/II_IaeT xopomero BJIaACHUSA TeOpeTI/I-
4yeCcKUM Marepuaigom. Pabora akkypaTtHo oopmIieHa.

YIIOBJIETBOPH-
TEJIBHO

[IpaBuiIbHBIE OTBETHI JaHbI IPUMEPHO Ha IOJOBUHY BOIIPOCOB U 3aJaHUM,
cy1a0ble 3HaHUs BBISBJISIOTCS] U B IEPBOOYEPEIHBIX TEMAX.

HEYIOBIIETBO-
PUTEIBLHO

CTyneHT He BBINIOJHUI 3aJaHUs WU TPEICTaBIICHHAs MHChbMEHHas paboTa He
SIBIISIETCS. aBTOPCKON. BoIbIioe KOMMYecTBO OMIMOOK; MPaBHIBHBIE OTBETHI U
pelieHus 1aHpl He 0oJiee YeM Ha TPETh 3aJaHui, YTO HEIb3sl CYUTATh TOCTATOY-
HBIM JIJIs1 IOATBEP>KJICHNUSI OCBOCHUS MaTepuasa pa3iesioB JUCHUTLITUHBI.




5. MATPUIIA COOTHECEHMSI PA3JIEJIOB YUEBHOU JJUCIIUTIJIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHIUAM U OEHKE PE3YJbBTATOB OCBOEHUA JNUCHUITVINHBI

Komnemenyuu

Komnemenuuu

Buo

Kon-60 2 ¢ weOHBIX Ouenka
M, naumenosanue uacoe Komn. cpy M€ Y it pe3ynbmanos
pazoenos OucyuUnIUHbL OIIK-3 sanamuu

1 2 3 4 5 6 7
1. O6u1ast 1 HEOpraHUYECKass XUMUS 29 + 1 29 JIk, JIP, CP 1k, TecTHl, DK3aMeH
2. dusnyeckasa ¥ KOJUIOUIHAS XUMUS 29 + 1 29 JIk, JIP, CP 1k, TecTHl, DK3aMeH
3. Mertamisl 7 + 1 7 JIx, JIP, CP 1K, TecTHl, PK3aMeH
4. AHaIMTHYEeCKass XUMUS + 1 JIx, CP 9K3aMEH
S. BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS 4 + 1 4 JIk, CP 3K3aMEH
6cezo uacoe 72 72 1 72
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6. HIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHEYEHUA IJ15
CAMOCTOATEJBHOHU PABOTHI OBYYAIOIIUXCHA ITO JTUCIHUITIMHE

1. Pycuna O.b. Xumusi: METOIMYECKUE YKa3aHUS U1l TOATOTOBKU CTYAEHTOB K TEKYLIEMY
koHTpomo/O.b. Pycuna. — bparck: 'OV BIIO «bpl'V», 2012. — 155 c.

2. Bapnausa M.A. Xumus: 1a00opaTOpHBIA MPAKTUKYM MJIsi TEXHWYECKHUX HaIlpaBICHUUN
noaroToBku Oakanaspuarta / M.A. Bapnausu, C.®. Jlanuna/ nox pea. M.A. Bapaansn — bparck :
bpl'Y, 2015 — 154 c. C. 127-132, 135-141.

3. Meramnst : yaeOHoe nocodue / T. A. Jlonckas, M. A. Bappansu, C.®. Jlanmra, H.II.
Kocmauesckas. — bparck, 'OY BIIO «bpl'¥», 2008. — 65 c. C. 4-21, 39-44.

4. BapdomnomeeB A.A., Jlonckas T.A. XuMu4yeckue CBOMCTBA METAIJIOB: METOIUY. YKa3a-
HUS IO BBITIOJHEHUIO TabopaTtopHoil pabotsl. — bpatck: ®I'bOY BIIO «bpl'V», 2013. 40 c. C. 5-
23.

5. 3agaum W ympaxHEeHUs 10 O0Iel XUMuUH : yaeObHo-mipakTudeckoe mocooue / H. JI. I'munH-
ka; [lox pen. B. A. Ilonkosa. - 14-e u3g. - M. : FOpaiit, 2015. - 236 c. - (bakanaBp. Axagemuye-
ckuii kype). C. 10-11, 14-17, 22-29, 35, 40-41, 43-48, 54-61, 66-71, 75-82, §9-94, 97-100, 107-111,
120-122, 131-140, 186-194.

6. Ilomumepsl : METOIMYECKUE YKa3aHUS K BBITOJTHEHHUIO J1a00OpaTOpHOI pabOTH M K cCaMmo-
crosiTenbHOM pabdore / BapponomeeB A.A. — bparck : U3a-Bo bpl'Y, 2016 — 35 ¢. C 5-24.

7. IEPEYEHb OCHOBHOM U JOMOJHUTEJBHOM JIUTEPATYPBI,
HEOBXOJANMOMU J1JIA OCBOEHUA JTUCHUITJINHBI

Konuue- Obec-
Buo cmeo Ik neuen-
Ne Haumenoeanue uzoanus 3ana- JEMIIA- Hocmb,
mus | P%° Ouo- (3Kk3./
Jquomeke, qe.n.)
HIT.
1 2 3 4 5
OcHoBHas1 JiuTEpaTypa
1. | OGmas xumus : yueOHUK 1151 6akanaspos / H. JI. I'muHka. - JIk, JIP,
19-e u3x., mepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (ba- CP, 101 1
KayaBp. ba3oBeIil Kypc). Kp
2. | Obmas xumus : yuebnuk i By3os / H.B. KopoBuH. - 9-¢ e 256
u3l., nepepad.- M. : Beiciias mkona, 2007. - 557 c. CP, (BKJIFOYAs 1
aHaJIor)
JlonoTHUTeILHAS JTUTEpPaTypa
3. | 3amaum ¥ ynmpakHEHHS 10 00IIel XUMUH : yaeOHOe Tmocodue / 17
H. JI. I'nunka; [log pen. B. A. Ilonkosa. - 14-e uzn. - M. : (BKITFOUAS
Knopyc, 2014. - 240 c. <. CP aHaJIor) 1
http://ecat.brstu.ru/catalog/Pecypcri%20cBo60oar0r0%20moct P, + JIIeK-
yna/I'muaka%20H.J1.%203anaun%20u%20ynpaxuenns %20n TPOHHBIN
0%20006111e11%20xumun. Yueb.nocobue.2014.pdf pecype
4. | Bappansa M.A. XuMmus: 1a00paTOpHBIA MPAKTUKYM JUISI T€X-
HUYECKUX HAIpaBICHUH IMOATOTOBKM OakanmaBpuata / M.A. 47
Bapnansu, C.®. Jlanuna/ nox pen. M.A. Bapaansin — bparck : JIP, + DJIeK- 1
BpI'V, 2015 — 154 c. http://ecat.brstu.ru/catalog/YdeOHbie Cp TPOHHBIN
%201%?20y4uedHno-meTonnueckrne%20mnocodus/Xumus/ pecypce
Bapnanasu%20M.A.%20Xumus.J1a6.%20npaktukym.2015.pdf
5. | Merams! : yuebnoe nocobue / T. A. Jlonckas, M. A. Bapna- | JIP, 81 1
HsH, C.®. Jlanuna, H.I1. Kocmauesckas. — bparck, 'OY BI1O CP + BJIeK-
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«bpI'Y», 2008. — 65 c. http://ecat.brstu.ru/catalog/Yae6Hb1e% TPOHHBIN
20u%20y4ue6H0-MeToanueckue%20mocobus/ Xumus/ pecypc
Jonckan%20T.A.%20Meramns1.2008.pdf
6. | Pycuna O.b. Xumus: MeTouuecKne yKa3aHus JJIsl IOJTOTOB- 130
KU CTYZIEHTOB K TeKylemy KoHTpoito/O.b. Pycuna. — bparck: + ook
'OV BIIO «bpI'¥», 2012. — 116 c. CP TDOHHE 1
http://ecat.brstu.ru/catalog/Yue6ub1e%201%20yue6H0- p
meroandeckue%20mocoous/ Xumus/Pycuna%200.b. pecype
%20Xumua.MV.2012.pdf
7. | AxmeroB H.C. O6mmias u HeopraHu4ecKkas XuMus: YaeOHUK Tk 20
st By30B/H.C. AxmertoB. — M.: Beiciias mkona, 2009. — 743 CP, (BKITTOUAs 1
C. aHaJor)
8. | Jlunun P.A. Xumuueckue cBOMCTBA HEOPraHUYECKHUX BE- Tk
miecTB: yaeOHoe nocooue as By3os/P.A. Jlunun, B.A. Mo- CP, 10 0,6
nouko, JI.JI. AungpeeBa. — M.: Konoc, 2008. — 480 c.
9. | Boakos H.U. Xumus: yae6HO€ mocodue Jijist CTYICHTOB Tk
BhIciI. y4eb. 3aBenenuit/ H.M. Bonkos, M.A. MenuxoBa. — CP, 10 0,6
M.: U3narenbckuii ieHTp «Akamemusi», 2007. — 336 c.
10. | beccTpyKKOBBII aHANU3 CIIABOB : METOJUYECKUE YKa3aHUs
0 BBITMOJTHEHUIO JTJabopaTopHoi padbotsl / T. A. JloHckas, H.
I1. Kocmauesckasi, A. A. Bapponomees. - bparck : bpl'V, 39
2011.-12c. JIP, + DJIeK- 1
http://ecat.brstu.ru/catalog/Yue6ub1e%201%20yue0H0- CP TPOHHBIIA
MeTOouye- pecypc
ckue%20nocobus/Xumus/[lonckan%20T.A.%20beccTpyxko
BbI11%20%20anann3%20cnnao.MY .2011.pdf
11. | BapdonomeeB A.A., lonckas T.A. Xumuueckue cBOHCTBa
METaJJIOB: METOANY. YKa3aHUA 110 BBIIIOJIHEHUIO na6opaTop— JIP, 68 1
HOIT paGoThL. — Bpatck: ®IBOY BIIO «Bpl'Y», 2013. 40 c. CP
12. | XuMus HOBBIX MaTepUaIOB 1 HAHOTEXHOJIOTHH : y4eOHOE 1MO-
cobue / b. daxnbMmaH; nep. ¢ anri. - lonronpyansiii : UnaTen- Ik, 5 0.3
nexT, 2011. - 464 ¢ cp ’
13. | COopHUK 3a/1a4 ¥ YIIpaKHEHUH IO O0IIeH XUMuH : y4eO. mo-
cobue mns 6akanaBpoB / C. A. [1y3akos, B. A. [Tonkos, A. A.
CP 15 0,9
®ununmoga. - 5-¢ u3., crepeotu. - M. : Beiciias mkoa,
2004. - 225 c.
14. | Heopranudeckast xumusi. YueOHOE TTocoOHe Il BHEAYAUTOP-
. o Onek-
HO# padoThl. CeprueBckuii B. B., AnanbeBa E. A., XKyxkosa T. JIk, . 1
B., 3BonueBckas M. @., Kyuyk XK. C., KotsixoBa O. A. MU- CP P OI%HHH
®U, 2007. — 100 c. http://www.padabum.net/d.php?id=27956 YHCOHHK
15. | Kypc obmeit u HeopraHudeckoil XuMum. Y 4eOHbIe BUIeOMa- Tk Dnek-
Tepuaibl. 3aropckuii B.B. http://www.chem.msu.ru/rus/ CP, TPOHHBIN 1
teaching/zagorskii2/video/welcome.html y4eOHUK
16. | Heopranmyeckas xumus. JIekuu 17151 CTyJIEHTOB TIEPBOTO
N Dnek-
Kypca. Xumudeckuit paxynbrer MI'Y. JIk, .
http://www.chem.msu.ru/rus/teaching/thermo/archive/welcom CP TPOHHBIN I
e.html yuebuuk
17. | CnoBaph TEpMHHOB 00pa30BaTEIbHOTO caiiTa OCHOBBI XUMUU JIK, DJek-
http://www.hemi.nsu.ru/slovar.htm JIP, | TpoHHBII 1
CP y4eOHHK
18. | XuMuueckast SHIUKIIONEIUs B 5 TT. Tk Onek-
http://www.xumuk.ru/encyklopedia/ CP, TPOHHBIN 1
y4eOHUK
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8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAITMOHHOU CETH «<MHTEPHET»,
HEOBXO/JUMBIX JJI OCBOEHUA IUCIUITJINHBI

1.DnexTponHbIi Katanor 6ubianorexu bpl'y.
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe? LNG=&C21COM=F&I21DBN=BOOK &P21
DBN=BOOK&S21CNR=&Z21ID=.

2. DnextponHas oubnmoreka bpl'Y. http://ecat.brstu.ru/catalog .

3.  DNeKTpOHHO-OMOIMOTEYHAass CHUCTeMa  «YHHBEpPCUTCTCKas  OuOimoTeka  online».
http://biblioclub.ru .

4. DnexTpoHHO-0MOMoTeuHas cuctema «M3aarenscTBo «Jlanb». http://e.lanbook.com .

5. Undopmanmonnas cucrema "ExanHoe OKHO gocTynma K oOpa3oBaTelbHBIM pecypcam’.
http://window.edu.ru .

6. Hayunas snextponnas 6ubianorexa eLIBRARY.RU. http://elibrary.ru .

7. VYuauBepcuterckas  uH(popmarmonHas cucrema POCCHUA (YHUC  POCCHUA).
https://uisrussia.msu.ru/ .

8. HanmmonanbHas snextponHas 6ubaunoreka HOB. http://xn--90ax2c.xn--plai/how-to-search /.

0. CrnoBapsp TEPMUHOB 00pa3oBaTeNLHOTO caiita OcHOBBI XUMUHU.
http://www.hemi.nsu.ru/slovar.htm.

10. Kypc oOmeldi W  HEOPraHMYECKOW  XUMHUHU.  Y4eOHbIE  BUICOMATEPHUAIIBI.
http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome.html.

11. Heoprannueckas XUMHUS. Jlekuun JUIst CTYJICHTOB IIEPBOTO 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 JUISL BCEX. OO6yuaromiue SHIUKIIONEINH. http://school-
sector.relarn.ru/nsm/chemistry/START.html.

14. «XuMuK» - caiiT 0 Xumuu. http://www. xumuk.ru/.
15. Teopernueckue ocHOBBI XxuMuH. http://www.himhelp.ru/section23/.
16. OnunaiiH-cipaBOYHMK XUMHUYECKUX 31€eMEHTOB. http://webelements.narod.ru/.

9. METOANYECKHE YKA3AHHUA JIdA OBYYAIOIIUXCA 110 OCBOEHHIO
JANCHUITINHBI

OcBoeHMe TUCIUITUHBI «XUMUS» IPOBOAUTCS B (JOPME CIECAYIOIIUX BUA0B YUCOHBIX 3aH5-
TUH: IEKLNH, Ja00paTOpHbIe U KOHTPOJIbHBIE pabOThI, CAaMOCTOsATENbHAs paboTa U sK3aMeH. Mero-
JIMYECKUE PEKOMEHIANU K HUM 0a3upyroTCs Ha CIeIYIOIUX TPeOOBaHUAX, PEKOMEH IAIHX:

a) 3agaya jekyuu — 1aTh CTYJIEHTaM COBPEMEHHBIE, LIEJIOCTHBIE, B3aUMOCBA3aHHbIE 3HAHUS,
YPOBEHBb KOTOPBIX OMPEAeIsaeTcss KOHKPETHON TeMoii. B xoe nekiuu-06eceapl u JIEKIIUU-TUCKYCCHH
CTYJICHTHI SIBJISIFOTCSl aKTUBHBIMHM YYaCTHUKAMHM IPOLECCA, UCTIOIB3YIOTCS PA3JIMYHbIE CTENIEHU BO-
BJICYEHHOCTH CITylIaTesel JIEKIMU U pa3iInyHble BAPHAHTHI OOpaTHON CBA3H. AKIICHTUPYETCS BHH-
MaHHE€ Ha MEPBOOYEPEIHBIX TEOPETUUYECKUX MOJOKEHUSAX U TPYAHBIX JJIs NOHUMAaHUS BONPOCAX.
st hpopMHupOBaHUS y CTYJCHTOB HHTEpECa K MIPEAMETY, Pa3BUTHS CaMOCTOSITEIHBHOTO TBOPUECKOTO
MBIIUUICHUS] B X0JI€ JIEKIIUH ¢ 00€HUX CTOPOH 3aJat0Tcs BONpockl. [IpuBoasTCS akTyanbHbIE TPUMEPhI
Onmu3kue Oyaymiei npodeccHoHaIbHOM NeATeTbHOCTH U/MIIN HAaXOAAIIHECs Ha COBPEMEHHOM yPOB-
HE HayKHU U TeXHUKU. CTYJEHThI JOJKHBI BUAETh CBS3b JIEKIIMOHHOTO MaTepHalla C paHee pacCMOT-
PEHHOI TeopHel U copep)kaHueM J1abopaTopHBIX padoT. Bo3MokeH BapHaHT JIEKIUH B XOJ€ KOTO-
poii cTyAeHTaM MpeuiaraloTcsi HeOOobIINe 3aJaHus 111 CAMOKOHTPOJISI, OLIEHKH TTOHWMaHUsl Mate-
pHuana u ero 3aKperuieHus.

0) XuMus — Hayka dKcrepuMeHTalbHas. i r1yOOKOoro u3y4eHus TUCHUIUIMHBI CTYACHTaM
HEOOXOUMO BBINOIHUTE 1abopamophsiti npakmuxym. OTHAM U3 00s3aTENbHBIX TpeOOBaHUN TpU
BBIMOJTHEHUH JTAOOPATOPHBIX pabOT SBISETCS aKTHUBHAS CaMOCTOSITeNIbHAas padoTa CTylneHTa. Yc-
MEIIHOE BBIMOJIHEHUE OMBITOB 3aBUCUT OT YMEHUH 00y4aroImuxcs 1eIeco00pa3Ho COeUHATh YMCT-
BEHHbIC U (PU3HUECKUE JCICTBUS, a 3TO, B COI0 OUYepelb, CBSI3aHO C Pa3BUTHUEM HABBIKOB 10 TEXHUKE
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XUMHUYECKOTO dKCIIEpUMeHTa. Y4eOHbIe 1abopaTopHbie paOOThI B OOJBITHHCTBE CIy4acB MPEACTaB-
ns10T co00# pabOTHI MCCIIEOBATETBLCKOTO XapakTepa ¢ pa300poM KOHKPETHBIX 3a7ad U TEKYIIHM
KoHTposieM. K BeInonHeHuo 1abopaTopHOi pabOThl TOMYCKAIOTCS CTYACHTHI, U3yYUBLINE TEOPETH-
YECKHE CBENICHUs, CoepKaHue T1abopaTopHO pabOThI, X0 MPOBEICHUS IKCIIEPUMEHTOB U UMEIO-
1€ COOTBETCTBYIOIIME 3amucH B TeTpaau. O0s3aTeabHbIM SBISETCS 03HAKOMIICHHE C MpaBUIIaMU
TEXHUKU O€30MaCHOCTH, 3HAHHE CBOWCTB HCIOJB3YEMBIX PEeakTHBOB. [Ipu BEIMOTHEHWH Jlabopa-
TOPHBIX paboOT Bce HAOJIOIEHUS CTYJEHTHI 3alUCHIBAlOT B J1abopaTopHBIi xypHai. Ilocie skcne-
PUMEHTAIIBHON YacTH OOCYXKIAIOTCS Pe3ybTaThl OIBITOB, 3AMHCHIBAIOTCS YPaBHEHUS PEaKIU.
BrinosHeHne 3agaHuil TEOPETUYECKOTO M MPAKTHYECKOT0 XapakTepa (ypaBHEHHUs peakiuil, pacué-
Thl, rpauKN) HaleJIeHHOEe Ha 3QPEeKTUBHYIO OTPabOTKYy 3HAHUN CTYJCHTOB, @ OTBETHI Ha BOIIPOCHI
10 pe3yibTaTaM paboThl, MO3BOJSIOT CTYIEHTY IPOKOHTPOJIUPOBATh YCBOEHUE UM H3y4aeMOro Ma-
tepuana. CoaepkaHue oT4€Ta 1Mo JIabopaTopHOU paboTe: Ha3BaHME, IIe]Ib PAOOTHI, KPaTKHE Teope-
TUYECKUE CBEACHUS (2 CTp.), BKIIOYAIOIINE OCHOBHBIEC MOHATHUS U ONpEAETICHUS, 3aKOHbBI, KIIACCH-
duKaUU XUMHYECKUX CBOWCTB, PEAKIMA U T.II., SKCIIEPUMEHTAIbHASI YaCTh, BKIIFOYAOIAsl HA3Ba-
HUE U OMNMCAHME OIBITOB, YPAaBHEHUS PEaKLIUi, MPH HEOOXOJUMOCTH PUCYHOK J1TaOOpaTOpHOM ycTa-
HOBKH, TaOIHIIBI, TpadUKH, pacYEThI, OTBETHI HA BOTIPOCHI, BBIBOJI.

B) camocmosmenvrasn paboma (CP) — 310 muranupyemasi paboTa CTYyIEHTOB, BBITTOTHIEMAs
10 3aJIaHHIO M MPH METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, HO 0e3 ero HernocpeaCTBEHHOTO
yuactusg. Metononorudueckyto ocHoBy CP CTyaeHTOB cOCTaBISIET AEATEIbHOCTHBIN MOAXO0/, KOTO-
pBIif COCTOUT B TOM, YTO LIETTH OOYYCHHS] OPHEHTUPOBAHBI Ha (POPMHUpPOBAHUE YMEHUH peliarh TH-
MOBBIE M HETUIIOBBIE 3aJaud, TJ€ CTyJECHTaM HaJ0 MPOSBUTH 3HaAHUE XUMHH. B xome camocTos-
TETHHOU PabOTHI CTYIEHTHI YIITYOJISIOT U PACIIMPSIOT 3HAHUS AUCIUILTAHBI, OBIAICBAIOT MpUEMa-
MU Ipoliecca MO3HaHUs, Y HUX (OPMHUPYETCS] UHTEpeC K yuyeOHO-TIO3HABaTeNbHOM AesTeNbHOCTH,
pa3BHBAETCS CAMOCTOSTEIHLHOCTh, aKTUBHOCTh, OTBETCTBEHHOCTh. Hanbosiee 3HaunMa yrpasisiemast
IpenojaBaTesieM caMOCTOATeIbHas paboTa CTY/I€HTOB, KOTOpas BKIIIOYAeT B ceOsl CeNyIonIie BU-
Jbl y4eOHBIX 3aHATHIA: MOATOTOBKA K JabopaTopHbIM pabotam (45 % tpynoémkoctu CP), BbImo-
HEHUE KOHTPOJbHOU paboTs! (18 %), moAroToBKa K SK3aMeHy B TeueHue cemectpa (37 %).

[MoaroroBka k maboparopHoi paboTe 3aKIIIOYAETCS B M3YyYEHUU MO METOJUYECKOMY TOCO-
OWI0 TECOPETUYECKON M AKCIIEPUMEHTATbHON YacTh paboThl M 0()OPMIICHHH KOHCIIEKTa B Jlabopa-
TOPHOM >XKypHAaJe.

KonTposibHas pabota mo3BossieT 3aKpenuTh TEOPETUYECKUE 3HAHUS HUCUUIUIMHBI, CIOCO0-
CTBYeT (POPMHUPOBAHUIO HABBLIKOB CAMOCTOSTENILHON pabOTHl M aHATUTUYECKOTO MBIIIJICHUS, TIO3BO-
JSIET OCYLIECTBUTh KOHTPOJIb KayecTBa YCBOCHHS M3y4YE€HHOTO0 MaTepHala U CaMOCTOSATEIbHOU pa-
00ThI cTyaeHTa. KoHTponbHas paboTa COAEPKUT AECITh 3aa4 MO Pa3HbIM pa3jenaM JUCIHUILTAHEL,
BBITOJIHSETCS] B PYKOIMCHOM BHJIe B TeTpaau. [IpuBoauTcs ycinoBue 3a1auu, HoJIpoOHOE pelieHue,
0o0BsicHEHUE, OTBET (BBIBOM). PexomMeHmyemblit 00beM: 6-8 cTpaHHIl.

[ToaroroBka Kk sK3aMeHy B T€UEHHE CEMECTpa 3aKjo4yaeTrcsa B paboTe CTYAEHTOB C JIEKIIHOH-
HBIM MaTEpHUaJIOM, IOMCKE W aHAJIH3€ MATEPUAIOB U3 JIUTEPATYPHBIX U AICKTPOHHBIX HCTOUYHUKOB
110 33/1aHHOM TeMe, U3yYEeHUU TeM, BHIHECEHHBIX Ha CAaMOCTOSITENIbHYIO paboTy.

T) meKywuti KOHMpoab OCBOCHUS CTYJIEHTAMHU JUCIUIUIMHBI IPOBOAUTCS B (hopMe TeMaTH-
YECKUX KapTOYeK C 33JaHUAMHU IO KaXI0H Teme, JOMallHel KOHTPOJIbHOM paboThl, TECTOBBIX 3a-
JTAaHWUH, a TaK)Ke C MCIIOJIb30BAaHHEM TEXHMUYECKUX CPEICTB 00ydeHus: Ha 0a3ze 3JIeKTPOHHOTO OaHKa
TecTOBBIX 3aganuii (500 3amanmnii) — TecToBOM 0000uku VTS.

Takxke nanmsg OlEHKH YYEOHBIX JOCTIDKEHUH OOYYarOIIUXCS HCIOJB3YEeTCs OallIbHO-
pEeUTHHTOBas CHUCTEMA.

1) UtoroBoii popmoii KOHTPOJISI OCBOCHHSI CTYICHTAMU JUCIUILTUHBI SIBIISIETCS dK3AMEH.

K cpaue sx3aMeHa 10OMyCKarOTCsl CTYACHTHI, KOTOPBIE BHIOJHWIN J1a00paTOpHBbIE PabOTHl U CoaIn
OTY€THl TI0O HUM, BBIMOJTHWIN 3aJaHHUSI TEMAaTUYECKMX KApTOUYEK, TECThI, KOHTPOJIBHYIO paboTy.
[IpoBonuTcs 3K3amMeH B yCTHOH (hopme 1o Owmieram. B Ouere comepXKuTcst 1Ba TEOPETHIECKUX BO-
poca ¥ MPaKTUYECKOE 3a/laHue.

9.1. MeTonnueckne yKa3aHus 11 00y4AaIOMIMXCS 110 BHINOJTHEHUIO J1a00paTOpHBIX padoT

JlabopaTopuasi padora Ne 1
OCHOBHBIG KJ1aCChl HGOpI‘@.HH‘-I@CKI/IX COC,Z[HHCHI/Iﬁ.
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Llenp paboOTHI: pa3BUTHE HABBIKOB MPOBEICHUS MPOCTEHIIIETO XUMHUYECKOTO IKCIEPUMEHTA, TOJTY-
YEHHE OKCUJOB, OCHOBAHUM, KUCIOT U COJEH U U3YYEHHUE X XUMUUYECKUX CBOMCTB, a TAKXKE I'eHe-
THUYECKOM CBSI3M MEXAY KJIaCCaMH HEOPTraHMYECKUX COCTUHECHUH.

3amanne (ObBITHI):

1. ITosmyyeHre OCHOBHOTO, KUCJIOTHOTO OKCHJIOB, KHCIIOTHI

2. IlonyueHune cpenHeit conu

3. 3y4yeHue B3aUMOICHCTBHUSI OCHOBHOT'O OKCHJIA C BOJOM

4. lony4eHne TUAPOKCUIOB KOOATBTa B XpoMa

5. V3ydeHue cBOWCTB OCHOBHOTO M aM(OTEPHOTO OKCHIOB

6. N3yueHnue B3auMOACICTBUS COJEH ¢ MeTallaMu
7
8
9
1

. I3yueHne B3auMOAECMCTBUS KUCIOTHI C COJBIO

. I3yueHune B3auMOACUCTBUS KUCIIOTHI CO MIENOYBIO
. [lonmyyenue Kucmou conu

0. ITonyueHue OCHOBHOI conu

IlopsAoK BEINOJIHEHUSA:

OmneiT 1. B cyxyro mpoOHpKy HachllaTh HEMHOTO THJl POKCOKapOOHaTa MEHAHW, 3aKpBITh €€ Ta300TBOJHOM
TpyOkoii. Bo BTopyo mpoOupKy HaquTh AMCTHUITMPOBAHHOHN BOABI U 2—4 KaIuld HEUTpPaIbHO- TO pacTBOpa
nakmyca. KoHell ra300TBOJHOM TPyOKH OIIyCTUTh B BOJY BO BTOpod npoOupke. OCTOpOKHO HAarperhb Mpo-
OMpPKY 10 MOSBJICHUS YEPHOTO OCaIKa OCHOBHOTO OKcuaa. OTMETUTh U3MEHEHHE OKpacku Jakmyca. Ocamok
B IPOOHUPKE OCTaBHUTH AJIsI CIEAYIOIETO OIbITa

OmeiT 2. K momyderHoMy B ombITe 1 ocaaky B IpoOHpKe MpUOaBUTh 2 H pacTBOP CEPHOM KHMCIIOTHI IO pac-
TBOpEeHMA ocaika. OTMETHUTH NOSABIECHUE XapaKTEPHOI'oO Ul JAHHON COJIM OKpAIIUBAHUS.

OmneiT 3. Hebounpiioe Konu4ecTBO OKCHIa MarHusi B30ontaTth B npoOupke ¢ Bogoil. [IpubaBute cimproBoit
pactBop ¢enondranenna. [Iponabmoaars 3a H3MEHEHNEM OKPACKH HHIUKATOPA.

OmeiT 4. B ogay npobupky HaymTth 5—10 Karens 2 H pacTBopa xyopuaa kodansTa (II), B Ipyryro CTOIBKO ke
2 H pacTBOpa cynbdara xpoMa. B 0b6e mpobupku n106aBUTh paBHOE KOJIMYECTBO pacTBopa mienouyn. Otme-
TUTb MOSABJICHUE OCAJIKOB M YKa3aTh UX LBET. Ocaki OCTaBUTH ISl OTBITA S.

OmeiT 5. [TomydeHHsle B onbITe 4 Ocagky pa3feiuTh Ha 2 JacTtdu. K ogHOM M3 HUX 100aBUTH PacTBOP COJIS-
HOW KHCJIOTBHI, K IPyroil — u30BITOK pacTBOpa mienoyd. IlyreM HaOMIOACHUS BBISICHUTH, B KAKUX CIydasx
pacTBOpHIICA OCAIOK.

OmeIT 6. OyCTHTE B pacTBOP CyibdaTa MEAH JKeJIE3HbII TBO3Ib U MTPOHAOIIONATE 3a MOSIBIICHIEM HaJleTa Ha
HeM. OTMETHUTh OKpacKy Hajléra.

OmneiT 7. K pacTBOpy HUTpaTa cepedpa 100aBUTH PACTBOP COISHON KUCIOTH. OTMETUTD MOSIBICHUE OCAIKA.
OmneiT 8. B mpobupky HanmuTh 1 M 2 H pacTBOpa ruApokcuaa Hatpus U 1-2 karum ¢penondranrenna u npuda-
BUTH 110 KAIUISIM 2 H pacTBOP COJISHON KUCJIOTHI 0 HUCUE3HOBEHUS MAJIMHOBOH OKPACKH.

OmnpiT 9. B npoOupky, cHaOXEeHHYIO0 Ta300TBOIHON TPYOKOM, MOMECTUTh KapOOHAT KaJbIUSI U HAUTHh 2 H
pacTBOp CONSTHOM KUCIOTHL. BbienuBIIniics Ta3 MPOMyCTHTh Yepe3 pacTBOP THAPOKCHAa Kanblus. [Iponad-
JIF0/1aTh 32 00pa30BaHUEM OCaJKa HOPMAJIbHOM COJIM U JalbHEHIINM pacTBOPEHHEM OCallKa BCIEICTBUE 00-
pa3oBaHuA KUCIOHN COJIU.

Omnert 10. K 2 H pactBOpy cynbdhaTta Mean no kKarsaM npudasuts 10 %-ii pacTBop aMMuaka 10 o0pa3oBaHUs
0CaJika OCHOBHOU COJIH.

PopMa OTYETHOCTH:

OmeiT 1. CocTaBUTh YpaBHEHHSI PEaKIM PasIOKCHHUS] OCHOBHOM COJIH, 00pa30BaHUs KUCIOTH. OOBSICHUTH
WU3MEHEHHUE OKPACKH JIAKMYCa.

Ompit 2. CocTaButh ypaBHeHUE peakiun. OObSICHUTH pACTBOPEHHE OCAIKA.

OmeiT 3. HanmucaTs ypaBHeHne peakitui. OOBSICHUTh H3MEHEHHE OKPACKU HHIUKATOPA.

OnpiT 4. Hanvcate ypaBHEHMS peakIuil.

Omnpit 5. Hanmcates ypaBHeHHs peakiuil. OObSICHUTD, TOYEMY OJMH U3 THIPOKCUIOB BCTYITUI B PEAKITHIO C
KHCIIOTOW 1 OCHOBaHKEM. OIpeAeinTh, KaKOW 3TO TUAPOKCHII.

OmeiT 6. HanmucaTs ypaBHenue peakiui. OObSICHATD, TTOYEMY BO3MOYKHO BEITCCHEHHE MEIA U3 PacTBOpa €&
coy.

OmeiT 7. HanmucaTh ypaBHEHHE PEAKITHH.

OmeiT 8. HanmucaTs ypaBHeHue peakiuu. OOBSICHATH HCUE3HOBEHNE OKPACKH MHANKATOpa. Kak Ha3sIBaeTCs
JlaHHas peakuus’?

OmnbiT 9. CocTaBUTh ypaBHEHHE PEAKIMH. Y Ka3aTh, P KAKOM COOTHOIIICHUH PEarUPYIOIINX BEIISCTB BO3-
MOJKHO TTOJIy9€HHUE KUCIIOH COJH.
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OmgiT 10. CocTaBUTh YpaBHCHUC pCaKIUU. yKa3aTI>, IIPpU KAaKOM COOTHOIIICHUHN PCarupyromux BEUICCTB BO3-
MOJKHO IMOJTYy4YCHUC OCHOBHOH COJIH.

3a/laHus JAJI CaMOCTOSITeNIbHON paboThI:

1. [louemy B onbiTe 1 TaKMyC U3MEHUI OKpPacKy?

2. Kakumu cBoictBamu o0iamaeT okcua Mmeau (II)?

3. ITouemy ruapoxcua xpoma (III) pacTBopsiercs ¥ B KMCIIOTE, U B IIETOUN?

4. Ilpu B3aMOJICMCTBUM KaKUX BEIIECTB MPOTEKAET peaKysl HEUTpanu3auu?

5. Ipu kakux ycrinoBusx o0pazyrotcs kucibie conu? [Ipu kKakux yclIoBUsSX 00pa3yroTcss OCHOBHBIE
conn?

PexoMeH1yeMble MCTOYHHKHI
[Ipu cchulke HA OCHOBHYIO U JIOMOJHUTENBHYIO JTUTEPATypy HCIOIH30BaH MOPSAKOBBIA HOMED U3
Tabnuiel pazaena 7 (Ne n/m) «[lepeueHb OCHOBHOM M TOMOJIHUTEILHOMN JTUTEPATYPHI, HEOOXOIUMOM
U OCBOEHMS TUCIIAILIMHEI»

OcHoBHas nuteparypa: 1, 3, 4, 6.

JononuurtensHas auteparypa: 8, 13, 14, 15, 16.

KoHTposibHbIE BOIPOCHI ISl CAMOIIPOBEPKHU

1. Kakas cBsI3b CyIIECTBYET: a) MKy OCHOBAaHHEM U KUCJIOTOMH; 0) OCHOBHBIM OKCHIOM M OCHOBa-
HUEM; B) METAJUIOM U OCHOBHBIM OKCHJIOM; I') KUCJIOTHBIM OKCHJIOM M KHCJIOTOM; JI) OCHOBHBIM OK-
CUJIOM U KUCJIOTHBIM OKCUAOM?

2. Kakue mpoayKThl MOKHO TOJIYYUTh NPU ACUCTBUH CEPHOM KUCIOTHI: a) HA XJIOPHUI HATpus; 0)
cynbdat Hatpus?

3. Kakue mpoaykTel 00pa3yroTces mpu B3aumojeicTBuu ruapokcuaa meau (II) ¢ 1 momem azotHoi
kucioThl? Hanumure ypaBHEHUE peakivu.

4. HazoBute conmu NaHSO4, MgOHNO;3, CaCl,.

5. Kakuie mpoayKThl MOXKHO TIOJTYYUTb MPH JECHCTBUU CEPHOM KUCIOTHI: a) Ha opTodocdaT Kalblus;
0) cynbdar Hatpusa? Hanmumunre ypaBHEHUS peaKiiyid.

JlaboparopHasi padora Ne 2
Ctpoenne aroMa u [lepuoanyeckuii 3akoH. XUMHUYECKasi CBSI3b U CTPOCHHE BEIIECTBA (AUCKYCCHS C
TEKYIIIMM KOHTPOJIEM)

Lenb paGoThl: 3aKperuieHue 3HAHWH O cTpoeHuu atoma U [leproanyeckol cucTeMe XMMHUYECKUX
anemenTtoB JI.M. MeHnneneeBa, pa3BUTHE HABBIKOB COCTABIEHMS JJEKTPOHHBIX U TpapUuecKux
dbopMyIT aTOMOB U HOHOB.

3ajiaHue (BOIPOCHI JUlsl MOATOTOBKYU K AMCKYCCUN):

. DJeMeHTapHbIe YaCTHIIbI, 00pa3yIOIIIe aTOM.

. KopnyckynsipHo-BOIHOBasI IBONCTBEHHOCTh JIEKTPOHOB.

. [Ipunnun HeonpenenennocTu [ elizenoepra.

. DnekTpoHHOE 00J1aK0 (aTOMHast OpOUTaIb). DIEKTPOHHAS IIOTHOCTD.

. KBanToBble uncna. 6. [IpyHIMIBI 3IEKTPOHHOTO CTPOEHUS ATOMA.

. DNeKTpoHHbIE U rpaduyeckre GopMysIsl aTOMOB U HOHOB.

. BaneHnTtHble 3nekTpoHbl. CTeNeHb OKUCIEHUs. BbIciias 1 HU31as CTeNeHH OKHCICHMSL.

. Ilepnonnyecku H3MEHSIOIIMECS XapaKTEPUCTUKU AaTOMOB: DHEPrHsl MOHM3ALMM, CPOJICTBO K
JIEKTPOHY, JIEKTPOOTPULIATEIIEHOCTb.

10. Ilepnonnueckuii 3axon .M. Menneneena. IlpnunHa nepruoaMYHOCTH U3MEHEHUS CBOMCTB 3JIe-

MEHTOB.

O 00 J W K~ Wi —

3aJaHuA IS CaMOCTOSITEIbHOM paOOThI:

1. YkaxuTe CBOMCTBA 2JIEMEHTAPHBIX YACTHUII, COCTABISIONIUX aTOM.

2. BeigensieTcst WM MOTJIONIAeTCsl SHEPTHS MPU TEPEX0/Ie JIEKTPOHA C TPETHEr0 YHEPTeTUUECKOTO
ypoBH: (n = 3) Ha nepBbIit (n = 1).
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3. YKaXuTe 4UCII0O aTOMHBIX OpOUTAJICH Ha: a) S-TIOypOBHE, 0) p-ToIypoBHE, B) d-moaypoBHe, 1) f-
MOIYPOBHE M OMPEICITUTE MAKCUMAThHOE YHCIIO AJICKTPOHOB HA KAXKOM U3 MOAYPOBHEH.

4. Bo3MOXHO 71 HAJTMYKE B aTOME JIBYX 3JIEKTPOHOB C OJMHAKOBBIMU 3HAYEHUSIMH TPEX KBAHTOBBIX
yucel: n, m; U my . [IpuBenure npumepsl.

5. JlaiiTe OTBETHI Ha CIEIYIOIINE BOMPOCHI, COTJIACHO CBOEMY BAapUAHTY: a) OMPEIAECIUTE CTPOCHUE
aTOMHOTO sJIpa dJIEMEHTa; 0) yKaXUTe KBAHTOBBIC YHUCIA JJIS (DOPMHUPYIOIIETO JIEKTPOHA; B)
COCTaBbTE AIIEKTPOHHO-Tpaduyeckue Gopmyisl (AMarpaMMbl) aTomMa 3Je€MEHTa U €ro MOHa B
OCHOBHOM COCTOSAHUH, YKAKUTC YUCJIO HCCITAPCHHLIX 3JICKTPOHOB y aTOMa U MOHA; F) HaITuIIn-
T€ 3JEKTPOHHYIO (POpPMyYITy BHEIIHETO (MPEIBHEIIHET0) YPOBHS aToMa 3JIeMEHTa B BO30YX/IeH-
HOM COCTOSIHHM; J1) HA30BUTE aHAJIOTU 3JIEKTPOHHON CTPYKTYpPHI 3JIeMEHTa Mo (hopMupyromemy
JEKTPOHY.

PexoMeHn1yeMble HCTOYHUKHA
OcHoBHas nuteparypa: 1, 2, 4, 6.
JononHuTensHas nureparypa: 7,9, 17, 18.

JladopaTopubie padoTbl NeNe 3 u 4.
DNEKTPOIUTHYECKAs JUCCOLUALMS U PEAKLIUK B PACTBOPAX AJIEKTPOJIUTOB.
I'maponus coneit

Ilenb pa®oThl: pa3BUTHE HABBIKOB MPOBEACHUS MPOCTEHILIEr0 XUMUYECKOTO SKCIIEPUMEHTA; U3yde-
HHUE XapakTepa OUCCOLMALUU TUAPOKCUAOB, IMOBEICHUS WUHIMWKATOPOB B PAa3jIMYHBIX Cpenax; Ha-
OJIro/IeHNE CMEILIEHUs PaBHOBECHSI B PACTBOPAX AJIEKTPOJIMTOB; UCCIIEAOBAHME MpoLiecca THIPOIn3a
COJICH.

3ajianue (ONBITHI):

OmeiT 1. U3ydenne xapakTepa dICKTPOTUTHICCKON TUCCOITHAIIH THAPOKCHIIOB.

OmnepiT 2. 3yueHne paBHOBECHS U €T0 CMEIIEHHUS B paCTBOPaX CJIA0BIX AJIEKTPOIUTOB.

Omnpit 3. M3yuenne peakuuii B pacTBOpax 3J€KTPOIUTOB.

Omepit 4. V3ydyenne okpacku KHCIOTHO-OCHOBHBIX HHANKATOPOB.

OmmiT 5. M3ydeHue peakiuu cpelbl pacCTBOPOB HEKOTOPBIX COJIEH.

OmwiT 6.. U3yueHue momHoro (He0OpaTUMOro) THAPOITN3a COJICH.

ITopsia0oK BBIMOJHEHUS:

OmeiT 1. B nBe npobupku BHecTH no 10 kamens 0,5 H pacTBopa: B mepByro — ZnSO,, Bo BTopyio — NiSO, u B
KKIyI0 100aBUTh 1m0 3 Karwtu (o obpazoBaHHs ocankoB) pactBopa meinodd NaOH. Omnpenenuts XuMmmde-
CKHUIl XapakTep 00pa30BaBIIMXCS THAPOKCHIOB. [l 5TOro ocaaku pas3lenuTh Ha JBE 4acTd, K OAHOH moba-
BUTH pacTBOp kuciaoTsl HCI, a k mpyroif — M30BITOK pacTBOpa IIEIIOYH (IO PAaCTBOPEHUS OCAIKA).

OmeiT 2. a). B aBe mpo6upku BHecTH 110 8...10 kamens pactBopa ykcycHou kuciotel CH;COOH u o 1 kam-
Jle METUJIOBOIO opamxeBoro. /1o6aBute B ofHy mpoOupky 2...3 kpucramia aunerara Hatpusi CH;COONa.
[lepememaTs. CpaBHUTH LBET PacTBOPOB B IpoOupKax. 0). B nBe mpobupku BHeCTH 10 4—5 Kanenb pacTBopa
ruapokcuna ammornss NH4OH u o 1 xamne denondranenna. J[o0aBuTh B 0aHy IpoOHpKy 2...3 KpucTamia
xnopunaa ammonusi NH4Cl. Ilepememats cogepsxumoe npooupku. CpaBHUTE LIBET pACTBOPOB B IPOOHpPKAX.
OmneiT 3. a). B mpobupky BHectH §...10 kamens xjgopuaa O6apus u 100aBUTH Takoil ke 00beM cyibdara Ha-
Tpus. 6). B mpoOupky k 4...5 KarmsaM pacTBopa KapOoHaTa HATPHUS J0OABUTH TAKOE JKE KOJIMYECTBO XJIOPO-
BOJOPOIHOM KHCIOTH. HabmomaTs BeIIEIEHNE Ta3a.

OmneiT 4. B Tpn npobupku Hamute 10...15 kanenb JUCTHUTMPOBAHHOHN BOABI M J0OABHUTH: B NIEpBYI0 — | Karl-
JIIO JJaKMyca, BO BTOpYIO — | Karumo GpeHondTaacuna, B TpeThio — 1 Kamio MeTuiiopamxka. Hadmogare okpa-
CKYy MHIUKATOPOB. 3aT€M B TPU APyTHE MPOoOHPKH HAIUTE 110 8...10 kamenb consHou kucinotel HCI 1 BHECTH
no 1 kamje pacTBopa JlakMyca, MeTHIopanxka, peHondranenna. Habmonare n3aMeHeHne OKpacku HHIUKATO-
POB. 3aTeM B CIeAYIONIHE TPH MPOOUPKY HAIUTH 110 8...10 karens menoun NaOH. B nmepryro BHecTH 1 kan-
JIF0 JITAKMYycCa, BO BTOPYIO — 1 KaruTo MeTUIopaHXka, B TpeThio — 1 kammo denondranmenna. Habmomate n3-
MEHEHHUE OKPAaCKH HHIAUKATOPOB.

OmnpIT 5. B n9Th IpOOHPOK HATUTH AUCTHIUITMPOBAH- HOM BoAbI 1/3 o0bema u 100aBUTH 2...3 KaIuld pacTBO-
pa makmyca, nepemeniats. OHY MPOOUPKY OCTABUTH B KAUECTBE KOHTPOJIbHOM, a B OCTAIbHBIE TOOABUTH IO
OTHOMY MHUKPOIITIATEN0 KPUCTAIJIOB CIEAYIONIUX COJNEH: B MEPBYI0 — XJIOPHIA ATIOMHHHSI, BO BTOPYIO —
kapOOHaTa HAaTpHUs, B TPETHIO — XJIOPUAA Kalisl, B UETBEPTYIO — areraTa aMMoHus. [1o u3MEHEeHUIO OKpacKu
JaKMyca CAENaTh BBIBOJ O PEAKIIUH CPENbl B PACTBOPE KAXKION COJIH.
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OmnpiT 6. B npobupky BHecTH 10 6...8 Kamenb pacTBOpa XJOpHa aJIOMHUHHUS M TaKoH ke 00beM pacTBopa
kapOonaTa HaTpusl. OTMETHTH BBIJCJICHNE ITy3bIPHKOB U BBINIACHUE OCAIKA.

dopmMa OTYETHOCTH:

OmeiT 1. CocTaBUTh CXEMY BO3MOXKHBIX YPaBHCHHM pEaKIMii B MOHHO-MOJICKYJISIPHOW (opMme, MPUBECTH
YpaBHEHUS AUCCOIUAIIAN TTOTyICHHBIX THAPOKCHIOB.

Omnpit 2. 3anucats ypaBaenue muccormarmu CH;COOH u CH3;COONa, NH,OH u NH,Cl . Jlnsa cnabbix
3JIEKTPOJINTOB 3aIMCaTh BHIPAKCHUS KOHCTAHT JAWCCOIHAIIAN, IPUBECTH €€ 3HAUYCHHE M YKa3aTh HaIpaBlle-
HUE CMEIICHHS PaBHOBECHS.

OmnpiT 3. CocTaBUTh YpaBHEHUS PEaKLUd B MOJNIEKYJIIPHOM U HOHHOM BHJAX.

OneIT 4. OTMETUTH XapaKTep OKPACKU UHAUKATOPOB B PAa3IMYHBIX Cpelax.

OneIT 5. OTMETUTH XapaKTep OKPAacKu WHIUKATOPOB, pEaKIuIo cpeabl u 3HadeHue pH. Hamucats nonHbIC M
MOJICKYJIIPHBIC YPaBHEHUS peaKInil Tuapoan3a

OmnbiT 6. Hanrcath ypaBHEHHS PEaKINi, KOTOPBIE IPUBEH K 00Pa30BAHHUIO OCAJIKA U BBIJICIICHUIO Ta3a.

3aiaHus AJI CaMOCTOSITENIbHON paboThI:

1. [Touemy B ombITe 1 THAPOKCH]T KOOATBTA PACTBOPUIICS TOJIBKO B PACTBOPE KUCIIOTHI, a THIPOKCHT
xpoma (III) — B pacTBOpe KMCHOTHI U B pacTBope ménoun? CaenaTh BBIBOJ O XapaKTEPe IEKTPOIIH-
TUYECKON JUCCOIMAIUYU TTOJYYEHHBIX THIPOKCUIOB.

2. [louemy B ombITe 2 MPOU3OILUIO U3MEHEHHE OKPACKU MHAWKATOPOB B PACTBOPAaX KUCIOTHI U OC-
HOBaHMS MPU JT00ABIICHUU COJICH?

3. [Ipu KakuX yCIOBHSAX PEaKIIUU B PACTBOPAX AJICKTPOIUTOB HEOOPATUMBI?

4. Kakyto okpacky mpuoOpeTaeT JJakMyc B KUCIIOH, HEHTPaIbHOM U IEI04HOM cpenax?

5. Kakue conu He nmoaseprarotcst ruapoiusy? [Ipusenure npumepsl.

PexoMeHn1yeMble HCTOYHUKHA
OcHoBHas nuteparypa: 1, 3, 4, 6.
JlomonuuTenpHas nuteparypa: 2, 7, 8, 13, 15, 16.

KoHTposbHbIE BOIPOCHI /111 CAMOIIPOBEPKHU
1. B ueM cyniHoCTh TEOPUU AIIEKTPOIUTHUECKON nuccoruanun?
2. YTo Takoe CTeneHb IEKTPOIUTUUECCKON JUCCOUAIN ]
3. Ha xakue rpynmnsl yCIOBHO JENST 3JIEKTPOIUTHI 10 BeJIMUMHE cTenenu nucconuanun? [puseau-
TE€ MPUMEPHI IPEJICTAaBUTENEH ITUX TPYIIIL.
4. Bo3MOHa JTK peaKIysi MeKIy THAPOKCHIOM HATPUS U XJIOPU-JIOM Kayus?
5. YKa)KHTE peakiHio Cpebl pACTBOPOB CIECAYIOUIUX COJICH:
a) cynabdaTa HATpUS;
0) kapOoHaTa KaJus;
B) xsiopujaa xkenesa (I11);
r) pTOoprIa aMMOHHUSI.

JladopaTopuas padora Ne 5.
OKI/ICHI/ITGHBHO—BOCCTaHOBI/ITeHBHBIe peaKI_II/II/I

ﬂeﬂb [zaGOTBII HN3YUCHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIX CBOMCTB 2JIEMEHTOB B HH3H.I€I>1, Inpo-
MCXQYTOqHOfI M BBICIICH CTEIICHIX OKHCJICHUS, BJIMAHNA CPEABI HA XapaAKTEP OKHUCIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX IPOLICCCOB.

3aianue (OIBITHI):

Omnpbit 1. 3ydeHne OKUCIUTEILHO-BOCCTAHOBUTEILHON ABOMCTBEHHOCTH COCIMHEHUN CEPBI B MIPO-
MEXYTOYHOM CTEIIEHU OKUCIICHUS (8™

Omnpbit 2. U3yuenue BausHus pH cpeapl Ha XapakTep BOCCTaHOBIICHUS NMEpMaHTaHATa KaJIHs.

Omnpit 3. U3y4yeHue B3auMOJEHCTBUS IIEPOKCUIA BOJOPOIA C HOAUAOM Kausl.

OnbiT 4. N3ydeHne CBONCTB OPraHUYECKUX BEIIECTB B OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEak-
UAX.
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[Tops 10K BBITOJIHEHMUSL:

OmnsiT 1. B mpobupky BHecTH 5...6 Kamenb pacTBopa AUXpoMara Kajus, a BO BTOpPYIO 5...6 Kamnenb
pacTBopa cynabhuaa HaTpus. B kaxayro npoOupky 100aBUTh 0 HECKOJIBKY Kaleib 2 H CEpHOM Ku-
CJIOTHI U TIO 2 MUKPOIIIATENS CyIb(pUTa HATPUSI.

OmnpiT 2. B Tpu npoOupku BHECTH 110 3...4 Karum pacTBopa MepMaHraHata kanus. B onHy mpoOup-
Ky 100aBUTH 2...3 Karid pacTBOpa CEPHOM KUCIIOTHI, BO BTOPYIO — CTOJIBKO e BOBI, & B TPETHIO —
CTOJIBKO € pacTBopa Ieiao4u. Bo Bce Tpu mpoOUpKH BHECTHU IO JABa MUKPOIINATENs KPUCTAIUIAYE-
CKOT0 Cyib(HUTa HATPHs U MEpeMeIlaTh PacTBOPHI J0 MOJHOTO PACTBOPEHHs KpHCTawioB. Yepes
3...4 MUHYTBI OTMETUTh U3MEHEHHE OKPACKU PACTBOPA BO BCEX TPEX CIIydasiX.

OmnsiT 3. B npoOupky BHecTH 5...6 Kamnenab pacTBOpa HOIUAA Kajusl, HOJKUCIUTh €ro CEPHOM KH-
CJIOTOH, a 3aTeM IpUOaBUThH 1...2 KaIrIu pacTBopa MEPOKCHIa BOIOPOIA.

OmnsiT 4. B pobupky ¢ pactBopoM auxpomara Kanus (5...6 kanenb) BHECTH 2...3 Kaliyd KOHICH-
TPUPOBAHHOM CEPHOM KUCIOTHI U 4...5 Kamelb 3TUJIOBOrO CIIUPTA.

PopMa OTYETHOCTH:

Omneit 1 3anucars HabmIOgaeMble siBiIeHUS. a) OOBSICHUTD, TOYEMY U3MEHUIIACh OKpacka B MEPBOU
npoOupKe, ¥ TIOMYTHEN pacTBOp BO BTOpoil. Onpenenuts QyHKIHIO Cyab(UTa HATPUS B KaKIOM
ciydae. 0). CocTaBUTh ypaBHEHHsI MPOBEACHHBIX OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKITHIA.
Hcnonb3yst MeTO1 37IEKTPOHHOTO OajaHca, mo100paTh CTEXUOMETPpHUECKUE KOI(PDUITMCHTHI.

Oneir 2. HMcnonb3ys METON JJEKTPOHHOro OajaHca, COCTaBUTh YpPaBHEHUS OKUCIHTEIBHO-
BOCCTAaHOBUTENBHBIX peakuuil. OOpaTuTh BHUMAaHHUE HA TO, YTO COECIUWHEHHUS MapraHiia B pa3iuy-
HBIX CTENEHSIX €r0 OKHCIEHUS MMEIOT XapakTepHble okpacku: noH MnO4 (uoneToByro okpacky,
1oH MnO,”™ — 3€JIEHYI0, HOH Mn®" — c1ab0-po30BYIO, a TIPU MAJIOW KOHIICHTPAIIMH MPAKTHYCCKU
OecuBeTHy0. J[MOKCH MapraHiia — TPyIHOPACTBOPUMOE BEIIECTBO Oyporo IBeTa.

OmnpiT 3. 3anucate Habm01aeMble sBieHUS. a) OOBICHHUTD, IS KAKOTO BEIECTBAa XapaKTepHA IMOs-
BUBIIAsics OKpacka? 0). Hamucars ypaBHEHHE OKHCIUTEIBHO-BOCCTAHOBUTEIHLHON PEAKIIMH U OII-
peaenuTh QpYHKIMIO MEpPOKCHIa BOAOpoaa B Hel. Mcmonb3ys MeTon 3JMeKTpoHHOro OanaHca, Imo-
00paTh CTEXUOMETPHUECKUE KO PUITHECHTHI.

OnpiT 4. Hcmonb3yss METOJ JJICKTPOHHOTO OallaHca, COCTaBUTh YpPaBHEHHWE OKHCIHUTEIBHO-
BOCCTaHOBUTENIbHOM peakiuu. OOpaTUTh BHUMAHHUE HA TO, YTO XpoM (+6) meperien B xpom (+3) , a
yriepon (+2) B 3THWJIOBOM criupte B yriepon (+1) B ykcycHoM anbaeruae. OTMETUTh U3MEHEHUE
[[BETA PacCTBOpa U MOSBIICHUE CIIEIU(DPUUECKOTO «SIOIOYHOTO» 3araxa, IPUCYIIEr0o YKCYCHOMY allb-
NEeTUmy.

3aaHus AJi9 CaMOCTOSTENILHON paOoOTHI:

1. O0OBscHuTE, MOYeMy CyIbGUT HATPUST MOXKeT BhicTynaTh B OBP u kak okuciauTenb, U Kak BOC-
CTAHOBUTENb.

2. O0BsICHUTE, UCTIONB3YsI PE3YNIbTATHI OMbITA 2, KaK BIUSET XapaKTep Cpe/bl Ha MPOIECcChl BOCCTa-
HOBJICHUS TIEpMaHTraHaTa Kajausl.

3. Onpenenute, K KAKOMY THITY OTHOCSITCSI OKUCIIMTEIbHO-BOCCTAHOBUTEIbHBIE PEaKLIMU, paccMar-
pYBaeMbI€ B KaXKI0OM OIIBITE.

4. YkaxuTe, aTOM KaKOro 3J€MEHTa B ONBITE 3 SIBJISIETCA BOCCTAHOBUTENIEM, a KAKOT'O — OKHCIIUTE-
JIEM U TIOYEMY.

5. O0bsiCHUTE, UCTIOJIB3YS PE3YIbTATHI ONbITA 4, KaKYI0 (YHKIIMIO MOTYT BBIMIOJHATH OPTraHUYECKHE
BemectBa B OBP.

PexoMeHngyeMble HCTOYHUKHU
OcHoBHas nuteparypa: 1, 3,4, 5, 6.
JononuurenbHas auteparypa: 2, 8, 13, 14, 15, 16.

KoHTpOJIBEHBIE BOIPOCHI IS CAMONIPOBEPKU

1. Kakue peakuun Ha3bIBAIOTCA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
2. Kakue U3 HKENPUBEACHHBIX PEAKIUI OTHOCATCS K OKUCIIH-
TENbHO-BOCCTAHOBUTEILHBIM:

a) H, + Cl, — 2HCI,

6) SO, + Br, + 2H,0 — 2HBr + H,SOy ;
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B) NH,Cl — NH; + HCI;

r) Cry(S0y4); + 3KOH — Cr(OH); + 3K,SOy;

1) H,SO; + 2H,S — 3S + 3H,0;

¢) 2Cul, — 2Cul + Iy;

k) CuCl, + Na,S — CuS + 2NaCl;

3) NH;NO,— N, + 3H,0 .

3. Kakoe BemecTBO Ha3bIBAECTCSl OKUCIUTENEM, a Kakoe — BoccTaHoBHUTeneM? [IpuBeaure npumepsl.
4. Kakoii npoiiecc Ha3bIBa€TCsl OKUCIEHUEM, a KaKOM — BOCCTAaHOBJICHHEM?

5. Kakne u3 HIKEnpUBEACHHBIX ITPOIIECCOB MPEACTABISIIOT COO0H

OKHCJICHHME, a KAKHEe — BOCCTAHOBJIEHHE: S — SO32'; S — Sz'; Sn — Sn** :2H" - H,; Cl — Cl0* ;
MnO4 — MnO,; Fe* — Fe**.

JlabopaTopnas padora Ne 6.
Omnpenenenue TenaoBoro 3ddexra peakuuu HEUTpaIU3aun

Lenb paGoThl: MPHOOpPETEHNE HABBIKOB OIPEICIICHUS TEII0BOT0 3(h(dekTa peakunu HeUTpaau3auu
CHJIbHOM KHCIIOTHI CHUIHBIM OCHOBAHHEM C HCIIOJIb30BaHNEM KaJOPUMETPHUYECKON yCTaHOBKH.

3aganue (OObIT):
Omnpenenenne TermioBoro 3Pdekra peakiud HeUTpaTu3alud a30THON KHCIOTHI THAPOKCHIOM Ka-
JIUSL C TIOMOIIBIO KaJJOPUMETPUIECKON YCTaHOBKH.

[1opsIAOK BBIMOJIHEHUS:

CoOpatb KaJOPUMETPUUYECKYIO YCTAaHOBKY M Y€pe3 BOPOHKY B KaJIOPUMETPHUUECKUI COCYH HAIHUTh
oTMepeHHble MepHbIM HuuHApoM S0 Mi1 1 M pactBopa HNOs;. Bo BTOpo#i MepHBI HMJIMHAP Ha-
muth 50 M 1 M pactBopa KOH u nocrtaButh ero Ha 3...4 MUH AJ BBIpaBHUBAHUS TEMIIEPATYypHI
PAIOM C KaJOPUMETPOM.

OnycTuTh TEPMOMETP B CTAKaH C PACTBOPOM LIEJIOUU U 3aMEPUTh TeMrepaTypy pactBopa ( 7 wenoun)
¢ TounocTtbio 710 0,1 K. 3aTem, omonocHyB mapuk TepMOMETPa BOAOH U OCYLIUB €ro (UIbTPOBAIIb-
HOH Oymaroi, OmyCTHUTh TEPMOMETP B PaCTBOP KUCIIOTHI. 3aMEPUTh TEMIIEpaTypy pacTBOpa KHUCIIO-
ThI ( TKHCJ'IOTLI)'

Yepe3 BOPOHKY BBUIMTH PACTBOP ILIEJIOYM B KHUCIOTY M, HENPEPBIBHO NEPEMENINBAsI PACTBOpP Me-
HIAJIKOM, U3MEPATH TeMneparypy. OTMETUTh CaMylO BBICOKYIO TeMiepaTrypy 7 .

Popma OTYETHOCTH:

CocTaBUTh TEPMOXHMHUYECKOE YpPaBHEHUE MPOBEICHHON peakinuu. Paccumtarh €€ TeraoBou -
(EeKT 1 OTHOCUTENBHYIO MOTPEIIHOCTh OMBITA. a). BEIUNCINTE CyMMapHYIO TEIIOEMKOCTh CUCTEMBI;
0). BeraucauTh TEMIOTY, BBACTSIONIYIOCS WIIM TOTJIONIAIONIYIOCS B KajopuMmerpe; 0). Paccunurarp
YUCJIO MOJIEW HEHUTPaJIM30BAaHHON KHUCIOTHI (IIEJI0YM) , YUYUTHIBas 33JaHHYIO0 MOJISIPHYIO KOHIIEH-
TpaIuio u 00beM pacTBopa.

4. PaccunTarh U3MEHEHHE SHTAJIBIINN PeAKLUs HeWTpanu3auuu (k/x/mMoib)

3aiaHud JUIsS CaMOCTOSTeIbHOW PabOTHI:

1. Kakue ypaBHeHUs Ha3bIBalOTCA TepMoxumudeckumu? [IpuBeaure npumepsl.

2. Ilpu KakuX yCIOBHAX TEIJIOBOH 3((HEeKT XUMUUECKON peaKkiMy YUCICHHO PaBeH U3MEHEHHIO JH-
Taapnun’?

3. I KakMX U3MEPEHMI UCIIONb3YeTCsl KaJIOpUMETPUYECKAsl yCTaHOBKA?

4. Ha uro yka3piBaeT 3Hak AH B poBei€HHOM OIIbITE?

5. [ouemy TemoBbie 3G HEKTHI peaKii HEUTPATU3AIUK COISTHON M a30THON KUCJIOT THAPOKCHIOM
KaJIis OJMHAKOBBI, HO OTJIMYAIOTCS OT TEIJIOTHl HEUTpaIM3allui YKCYCHOM KUCIO0THI? B Kakom ciy-
yae TeTuIoTa HeHTpamu3anuu 0osbiie?

PexoMeHn1yeMble HCTOYHUKHA
OcHoBHas nuteparypa: 1, 4, 6.
JlomonuuTenpHas auteparypa: 2, 3, 8, 15, 16.
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KoHTposibHbIE BOIPOCHL ISl CAMOIIPOBEPKHU
1. Kakoii 3HaK nMeeT cTaHJIapTHAs TeTuIoTa 00pa3oBaHMUs:
a) JKMJKOW BOJIBI;
0) raz000pa3HoOit BOJIbI?
Kakast u3 ykazaHHBIX BETMYUH OOJIbINE IO a0COMIOTHOMY 3HaYeHUI0? OOBICHUTE, TOYeMY
Qt HoO¢y < Qf HaOpx)
2. Yto moka3sIBaeT SHTAILNNA? UTO IMOKa3bIBAaEeT AHszgg?
3. Kakoii 3HaK ©MeeT M3MEHEHHE SHTAJBIIUU B CIEAYIOIIMX Mpolleccax:
a) CropaHue BOJOPOAa;
0) KOHJIeHCalMsl BOJISTHOTO Tapa;
B) pa3lioXK€HHE BOJBI Ha BOJOPOJI M KUCIOPOJ;
I) 3amMep3aHue BObI?

4. Yka3ath ypaBHeHHE peakiuu, AH KoTopoit sBisieTcst SHTaNbIUEH 00pa30BaHUsI BEIIECTBA:
a) CaO(K) COZ(F) = CaCO3;
6) C(K) +2C12(r) = CC14(K);
B) CF4(1-) = C(K) 2F2(1-).

5. JIns xakoro BemiecTBa YHTAIBIHNS 00pa30BaHMs paBHA HYJIIO?

a) H,O;

6) HzSO4;

B) Oy;

F) 03.

JladopaTopuast padora Ne 7.
CKOpOCTh XUMUYECKUX PEAKIUNA U XUMUYECKOE PABHOBECUE

[{es1b paGOTHL: TPUOOPETEHNE HABBIKOB ONPEAETICHUS CKOPOCTH XUMUUECKON PeaKIny; U3yUeHHE e
3aBUCUMOCTH OT KOHIIEHTPALUU PEarpYIOLINX BEIIECTB U TEMIIEPATYPHI; UCCIIEAOBAHUE CMEILEHUS
XUMHYECKOI'O PABHOBECHS.

3aianue (OIBITHI):

Omnbit 1. M3y4deHne BIUSHUS KOHIIEHTPALMU PEArupyIoIIMX BEIIECTB HA CKOPOCTh XUMHYECKON pe-
aKIIIH.

OmnpbiT 2. 3y4deHne BIUSHUS TEMIIEPATYPhl HA CKOPOCTh XUMUYECKOW PEaKIUH.

OmnbiT 3. U3yueHue cMeneHuss XUMUYECKOT0 PaBHOBECHUS ITPU U3MEHEHUHN KOHIEHTPAIMH BEIIECTB.

IlopsAoK BEINOJIHEHUSA:

OmnpbiT 1. Beimonuenue ombita. [IpUroToBUTh TpH pacTBOpa THOCYNIb(AaTa HATPUS Pa3IMIHONW KOHIICHTpA-
1. JJIsg 5TOro IpoHyMepoBaTh TPH OOJBIIHE Cyxue MpoOoupku. B mpodupky Ne 1 mamuts 15 M 0,2 M pac-
TBOpPa THOCYJb(aTa HaTpus, B MpoOoupky Ne 2 — 10 Mj1 pacTBopa THOCY/Ib(aTa HATPHUS U 5 MJI AUCTUILIUPO-
BaHHOH BOABI, B mpoOupky Ne 3 — 5 mi pacTBopa THOCynb(daTta HaTpus 1 10 Mi1 AMCTHIIMPOBAaHHOM Boabl. B
TpH MepHBIE TPOOUPKHU HATHUTH 110 5 Mt 20 %-r0 pacTBOpa cepHO# KUCIOTHI. [locnenoBarenpbHO 106aBUTH TIO
5 MJI pacTBOpa CEPHOU KUCIIOTHI B TIpoOupku Ne 1, 2, 3, KaXIplid pa3 oTMedas 1o CEKYHIAOMEPY BpeMs peak-
1uu. (BBUIMBaTE CEpHYIO KHCIIOTY B PaCTBOP THOCYJIb(aTa HATPHUs HYKHO OBICTPO).

OmnpiT 2. TIpoHnyMepoBaTh TpH OOJNBIIKME CyXHe TPOOHUPKKA M HAINTH B Kakayio o 15 mi 0,2 M pactBopa
trocynb(para Hatpus. B Tpu mepHbie npobupku Hamuth 1o 5 ma 20 %-ro pacTtBopa cepHOM KHCIOTHL. B
pooupky Ne 1 ¢ pacTBOpoM THOCYIb(ATa HATPHUS OMYCTUTHh TEPMOMETP, U3MEPUTH U 3aIHCATh TEMIICPATypy
pacTBopa. BeIHYTH TepMOMETp, TIPIIIATH 5 MJI PacTBOpa CEPHOM KHUCIOTH B Mpobupky Ne 1, oTMETHTH 1O
CeKyHIOMepy BpeMs peakmuu. [loaroToBUTH BOMsIHYIO OaHIO ¢ TemmepaTypoit Ha 10 °C BpIllie KOMHATHOH,
OIyCTUTH B HE€ 0OJbIIYI0 MPoOHPKY Ne 2 ¢ pacTBOPOM THOCY/b(aTa HATPHUsI M TPOOUPKY C CEPHOU KHCIIO-
Toi. B mpoOupky Ne 2 oImyCTUTh TEPMOMETP M CJICIUTH 32 TIOBEIIICHUEM TEeMIIepaTypsl pacTBopa. Jlepxartb
poOupky Ne 2 ¢ pacTBOpOM M IPOOUPKY C CEPHOM KHCIOTOW HA BOMSHON OaHE J0 TEX IOp, MMOKa MX TEMIIe-
patypa He cra”et Ha 10 °C Boiue, yem npooupku Ne 1. ITocnie 3Toro npuianTh OTMEPEHHOE KOJIMYECTBO CEp-
HOW KHCJIOTBI K pacTBOPY THOCYJh(haTa HaTpus B nmpooOupke Ne 2 u OTMETHTh BpeMs peaknuu. Harpers Bo-
JISTHYI0 OaHI0, TIPUINBAs B HEE TOPSIyIO BOIY Tak, 4ToOBI Temmeparypa 6anu Ha 20 °C mpeBbIIiaia KOMHAT-
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Hyto. Onyctuth B 6aHio mpoOupky Ne 3 ¢ pacTBOpoM M MpOOHPKY ¢ cepHOW Kuciiotoil. B mpobupky Ne 3
OITyCTUTHh TEPMOMETP M CIEIHTH 3a MOBBIIEHHEM TeMiepaTypbl. Kak Tonbko Temneparypa npooupku Ne 3
craneT Ha 20 °C Bpime, yeM mpobupku Ne 1, BEIHYTH TEPMOMETp, MPWIATh B IPOOHPKY Ne 3 k pacTBopy
THOCYNb(]aTa HATPUS OTMEPEHHOE KOJIMYECTBO CEPHOM KHCIOTHI U OTMETUTH BPEMS PEaKIIHU.

OmngiT 3. B 60mbmiyio npodupky Hamuts 10 M 0,0025 H pactBopa xmopuaa skenesa (III) 1 106aBUTH Takoe
ke kommaectBo 0,0025 H pacTBOpa pogaHu/Ia Kaimus. PacTBop mepemMeniaTh CTCKITHHON ATOYKOH M pa3lInTh
B IIpeJBapUTEIHLHO MPOHYMEPOBaHHbBIE YeThIpe nMpodupku. [Ipodbupky Ne 4 ¢ pacTBOpoM OCTaBUTH B KadecT-
BE KOHTPOJBbHOH (1 cpaBHeHus1). BuecT B mpobupky Ne 1 HecKoIbKO Karesb KOHIICHTPUPOBAaHHOTO pac-
TBOpa XJIOpHUA keie3a, B MpoOupky No 2 — HECKOJIBKO Karedh HACBIIIEHHOTO PacTBOpa POAaHWIA Kalus, B
mpoOupky Ne 3 — HECKOIBKO KPHUCTAIUIOB XJopuaa Kaymsa. OCTOPOKHO MTepeMEIIaTh pacTBOPHI B MPOOHPKAX
U CONOCTaBUTh MHTEHCUBHOCTH OKPACKHM IOJIyYEHHBIX PACTBOPOB C IIBETOM MCXOJHOTO pacTBOpa B KOH-
TPOJIEHOM TIpoOupKe Ne 4,

PopMa OTYETHOCTH:

OmnpiT 1. IMony4eHHbIC B OMBITE SKCIEPUMEHTABHBIC JAHHBIC, & TAKKE PACCUMTAHHBIC CPEIAHHE CKOPOCTH
peaxuu (MOJIb/1 ¢) 3aHecTd B Tabnuiy. IlocTpouTs rpaduk 3aBUCHMOCTH CKOPOCTH PeakUuH (MOJIB/I €) OT
KOHIICHTpaIiK (MOJIb/J1) THOCYJIb(haTa HaTpus. CienaTh BEIBO O XapakTepe 3Tol 3aBUCUMOCTH. OOBsACHUTD,
MOYEMY 3aBUCUMOCTD BBIpAXKaeTCs MPsIMOM JIMHUEH.

OmnpIT 2. TlonyydeHHBIE B OMBITE SKCIEPUMEHTAbHBIC JaHHbIC, a TAKIKE PACCUUTAHHBIC CPEIHHE CKOPOCTH
peaknuu (MOJIB/J C) 3aHeCTH B Tabmuiry. IlocTpouTh rpaduK 3aBUCUMOCTH CKOPOCTH PEAKITUN (MOJIB/JI C) OT
temrepatypsl (°C). Caenath BEIBOJA O XapaKTepe 3TON 3aBUCUMOCTH.

OnbIT 3.Pe3ynbrarhl HAOMOACHHH 3aHeCTH B Tabauily. COCTaBUTh HOHHO-MOJIEKYJSIPHOS YpaBHEHHE TPO-
BeJIeHHOH peakunu. HammcaTs BeIpaykeHHe 1T KOHCTaHTHI PaBHOBECHSI.

3a1aHud JUIs CaMOCTOSTeIbHONW PabOTHI:

1. B uém 3axiouaercss KHHETHUECKas XapaKTepHCTUKa XuMuieckoit peakuun? Ilepeuncnure dax-
TOPBI, OT KOTOPBIX OHA 3aBUCHT.

2. Kakas cranus CIOKHOM peaklui Ha3bIBACTCS TUMUTUPYIOIIECH ?

3. Kakoli BuJ MMeeT KUHETUYECKOE ypaBHEHUE N3ydyaeMoil B onblTe 1 peakuun?

4. ITouemy B Ka4eCTBE MEPBOIl TOUKH KPUBON CKOPOCTH PEAKIIMU B IEPBOM OIMBITE TPABOMEPHO UC-
[10JIb30BaTh TOUKY Hayana KOOpIAUHAT?

5. Iloyemy rpaduueckast 3aBUCUMOCTb CKOPOCTH PEaKIUK OT TEMIIEPATypbl HE MOXKET BbIPaXKaThCs
npsamoit muaueit? Mcnons3ys ypasuenue Bant-I'odda, ycranosute hopmy nuHnn u 060cHyiiTe,
[IOYEMY HeNb3s HAYMHATB JTY JIMHHUIO OT Havajaa KOOpIUHAT.

PexoMeH1yeMble HCTOYHUKHA
OcHoBHas nuteparypa: 1, 3, 4, 6.
JlomonuuTenpHas auTeparypa: 2, 8, 9, 15, 16.

KoHTposbHbIE BONPOCHI /111 CAMOIIPOBEPKHU
1. Hanumure MareMaTHuecKoe BbIPAKEHUE CKOPOCTHU ISl CIIEYIOUTUX PEaKIIUil:
a) H, + Cl, — 2HCI; 6) 2H, + O, — 2H,0; B) CuO + H, — Cu + H,;0.
2. Kak uzmensiercs ckopocts peakiuu 2NO + O, — 2NO,
a) mpu yBenan4yeHuu koHueHTpauuu NO B 1Ba pasa;
0) pu ogHOBpeMeHHOM yBennueHnu koHieHTpauuu NO u O B Tpu paza?
3. Uemy paBHa KOHCTaHTa CKOPOCTH XUMHUUYECKOU peakiuu? KakoB Gpu3nueckuii CMBICI 3TON BEIU-
YUHBI?
4. Hanuimte MaTeMaTHYECKOE BBIPAKEHHE KOHCTAHThl XUMUYECKOTO PaBHOBECHS JUISl CIIEAYIOLIUX
peakuuii: a) N, + 3H, «» 2NHj3; 6) 2NO, <> NyOs.
5. B Kakyto CTOpOHY CMECTSTCS paBHOBECHUSI
2CO + Oy <> 2CO, + 568,48 k/Ix;
2S0; + O, +» 2805 + 172,38 x/Ix;
2HBr < H; + Br; - 59,83 k/Ix;
2N + O, <> 2N,0 - 56,90 x/Ix.
a) MpU MMOHUKEHUU TEMIIEPATYPHI;
0) NpY NOBBIIICHUH JIABJICHUS?
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JlabopaTopHas padora Ne 8.
lManbBannveckuii 3semeHT. Kopposus. D1ekTpoauns.

! !CJ'IB [2360TBI: HN3YUCHHUEC DJICKTPOXUMHUYCCKUX ITPOLECCOB, IPOTCKAIINX B IraJIbBAHUYCCKOM 3JIC-
MCHTC U IIPH 3JICKTPOJIN3C BOJAHBIX PACTBOPOB JJICKTPOJIUTOB.

3ajanuie (OIBITHI):

OnpiT 1. ObOpa3oBaHue rajabBaHUYECKHX Tap MPU XHUMHUYECKUX peakiusax. a). B3zaummopeiicTBue
[IMHKA C CEpHOW KUCJIOTOW B OTCYTCTBUHU U MPUCYTCTBUU Meau. 0). Kopposusi OIIMHKOBAaHHOTO U
Jy’KEHOTO KeJe3a.

OmnbiT 2. U3yueHue 35eKTposu3a BOJITHOTO PaCTBOPa MOAMIA KAJIKs C HHEPTHBIMU AJIEKTPOJIAMU.
Omnpit 3. U3ydyeHue 371eKTpoin3a BOJHOTO pacTBOpa cyib(aTa Kajlus ¢ MHEPTHBIMU 3JIEKTPOAAMH.
Omnpit 4. U3ydeHne 31eKTpoin3a BOJHOTO pacTBOpa CyibdaTa MeIU C HHEPTHBIMU DJICKTPOIAMHU.
Omnpit 5. U3ydyeHue 3meKkTposan3a BOJHOTO pacTBopa cylb(dara Meau ¢ pacCTBOPUMBIM MEIHBIM aHO-
JIOM.

IlopsAoK BEINOJIHEHUSA:

Omnprt 1. a). B3aumogelicTBue MHKA ¢ CEPHOM KUCIOTOM B OTCYTCTBUM U MPUCYTCTBUU MEJIH.

Buectu B mpobupky 10 kanenb 2 H CEpHOM KUCIOTHI U MOTPY3UTh B HEE KYCOUYCK I'PaHyJIUPOBAHHOTO IIMHKA
(6e3 mpuMmeceii). YCTaHOBUTH, HAOMIOAACTCS JTU BRITSCHEHHE BOJOPOJA W3 CEPHOM KHUCIIOTHL. BHECTH B 3TOT
K€ PacTBOP MEIHYIO IPOBOJIOKY, HE JOTPAruBasCh J0 MIUHKA. Y OCIUTHCS, YTO BBIICICHUE BOAOPOIa Ha Me-
v He mpoucxoaut. KocHyThCs MeIHOM MPOBOJIOKOWM KyCOdYKa IMHKa B mpoOupke. Ha moBepxHOCTH Menn
TOSIBSITCS TTY3BIPHKK BOJOpoaa. OTHATh MEIHYIO MPOBOJIOKY OT IIMHKA W YOEIWUTHCS, YTO MHTEHCHUBHOCTH
BBIJIETICHHSI BOJIOPOJa CHOBA M3MeHseTcsl. OOBSICHUTD MPOIECCH, TPOUCXOIAIINE B TAHHOW TraIbBaHUYECKON
nape.

6). Koppo3us olIMHKOBAaHHOTO U JTY>KEHOTO JKeJe3a.

Ha muracTuHKM OIMHKOBAaHHOTO M JY)KEHOTO eJle3a IOMECTUTh 1Mo 1 Karuie 2 H CepHOM KHCIOTHI U TeKca-
rmanodeppara (II) kamus K;[Fe(CN)g]. Kpacnas kpossinas conb K;[Fe(CN)g] siBasieTcss 9yBCTBUTEIBHBIM
PeaKTHBOM Ha HOHBI Fe”', py B3aMMO/ICHCTBIN ¢ KOTOPBIMH JaeT CHHEE OKPAIINBAHHE.

OneIT 2. B CTEKISIHHBIN COCY JIEKTPOJIM3Epa HATUTH 10 METKH PacTBOP MOAWIA Kalusg U 100aBHTH S...6
karenb (peHondranenHa. OMyCTHTH B BIIEKTPOJIU3Ep rpadUTOBBIC IIEKTPOIbI, TPUCOCTMHEHHBIE K HCTOYHU-
KY TIOCTOSIHHOTO TOKa. BKJIFOUHUTH UCTOYHUK TOKA ¥ MIPOMYCTUTH SJCKTPUUYSCKUH TOK Yepe3 IIEKTPOIIHT.
OmeIT 3. B CTEKIISTHHBIN COCYT AIEKTPOIN3epa HAIUTH JO METKH pacTBOp Cyibdara HaTpus U J00aBHTH 2...3
KaIIi pacTBopa Jakmyca. OmyCTHTD B AIIEKTpOIu3ep rpapuTOBBIE SIEKTPOIBI, MPUCOSTNHEHHBIE K UCTOY-
HUKY MTOCTOSTHHOT'O TOKa. BKITFOUNTh MUCTOYHUK TOKA B CETh W MPOIMYCTUTh ICKTPUICCKUI TOK Yepe3 AJIeK-
TPOJIHT.

OnbIT 4. B CTEKISHHBINA COCY/T DIEKTPOIU3Epa HAIUTD 0 METKH PacTBOp cyibdara Mean. OMyCTUTh B DJICK-
TpOaU3ep rpadUTOBBIC ICKTPOJIBI, MPUCOSAUHEHHBIC K HICTOUHUKY ITOCTOSHHOTO TOKa. BKIIFOUNTH HCTOYHUK
TOKA ¥ MPOITYCTUTH 3JEKTPUUCSCKUHN TOK Yepe3 IICKTPOIIHT.

Omnpit 5. IloMeHsaTs moNIOCa Ha 3MeKkTpofax. IIpu 3ToM METHBIN KaTOJ CTaHET aHOIOM, a aHOJ — KaTOJOM.
BKIIOYHTH UICTOYHHK TOKA M MIPOMYCTUTH IIEKTPUIECKUI TOK Yepe3 dIEKTPOIIHT.

dopmMa OTYSTHOCTH:

Omnpit 1. a) [IpuBecTH cxeMy rajbBaHUYECKOTO JIEMEHTA, YKa3aB HalpPaBJIECHUE MEPEX0/Ia IIEKTPO-
HOB; 3aIlMcaTh ypaBHEHHUs MPOILIECCOB Ha KaTojae M aHoje. 0). 3amuch pe3ynbraToB omnbita. O0bsic-
HUTH TOSIBICHHE CHMHEr0 OKpAIIMBAaHHUS B CIydae JIY>KEHOTO jKejle3a U OTCYTCTBHE €ro B Cilydae
OLIMHKOBAHHOTO JKEJIe3a.

OnbiT 2. COCTaBUTh CXEMbI aHOJHOTO U KaTOAHOTO MmpoieccoB. OTMETUTh, KAK U3MEHHWJICS I[BET
pacTBopa B KaTOAHOM U aHOJHOM MPOCTPAHCTBE JIEKTPOIU3EPa.

OnbiT 3. COCTaBUTh CXEMbI aHOJHOTO U KaTOAHOTO MmpoieccoB. OTMETUTh, KAK U3MEHUWJICS I[BET
JAKMYyCa B KaTOJTHOM U aHOJIHOM MPOCTPAHCTBE 3IEKTPOJIU3EPA.

OmnbiT 4. COCTaBUTh CXE€Mbl AHOJIHOTO M KaTOAHOTO MpoleccoB. OTMETUTH, MOSIBJICHUE HA KaTONE
Oyporo Hanera. Haner ¢ kaTosa He yAasiTh, @ OCTAaBUTH JJIsl IPOBEACHHUSI OIBITA 5.

OmnpIT 5. 3anuck pe3ynbTaToB OonbiTa. COCTaBUTHh CXEMBbl aHOJHOTO M KAaTOAHOTO IporeccoB. OT-
METhTE HCUE3HOBEHUE Oyporo HajieTa Ha OJHOM DJIEKTPOJIC U TIOSBIIEHUE €T0 HA JPYTOM.
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3a/laHus AJI CaMOCTOSITENIbHON paboThI:

1. OOBsicHUTE, KaKOU AJIEKTPOJI B OMBITE | SBISETCS KATOJIOM, a KAKOW — aHOJIOM.

2. Tlouemy u3MEHHMJICS IBET pacTBOpa B KAaTOJAHOM M aHOJHOM IMPOCTPAHCTBE 3JIEKTPOJU3Epa B
onbITax 2 u 37

3. Kakue »1ekTpo/pl Ha3bIBatOTCSI MHEPTHBIMU? M3 KaknX MaTepuaioB OHU U3TOTABIMBAIOTCA?

4. Ha xaxoM »JIeKTpo/ie B ombITe 4 nosiBiisieTcst Oypoiit HaseT? YTo 3TO 3a BemecTBo?

5. O0bsicHUTE, UCTOB3Ys PE3yNbTaThl ONBITA 5, KaK MPOTEKAET ANEKTPOJIU3 C PACTBOPHUMBIM aHO-
JIOM.

PekoMeHaYyEMEIC HCTOYHUKHU
OcHoBnas nuteparypa: 1, 3, 4.
JononuurensHas aureparypa: 2, 5, 6, 11, 12, 15, 18.

KoHTposibHbIE BOIPOCHL ISl CAMOIIPOBEPKHU

1. Kakoit mporiecc Ha3bIBA€TCS 3JIEKTPOIU3OM?

2. Kakoi 371eKTpo/1 TpH 3JEKTPOIN3€E HA3bIBAETCS KATOIO0M, a KaKo — aHO10M?

3. UeM OTIAMYAIOTCS MPOLIECCHI AIEKTPOIIN3a, IPOTEKAIOIINE B PACTBOPE U pacIljiaBe AJIEKTPoaInTa?
4. Kakue BeniecTBa MOTYT BOCCTaHaBIMBAThCS Ha KaToae?

5. Kakue BemiecTBa MOTyT OKUCIISITBCA Ha aHoie?

JladopaTopuas padora Ne 9.
XUMHYECKHE CBOMCTBA METAJLJIOB.

[{enb paboTel: M3yueHNEe XUMHUYECKUX CBOUCTB s-, p-, d-anmemeroB-metaiioB (Mg, Al, Fe, Zn) u ux
COCTUHEHUN.

3ajianuie (OIBITHI):

Omnbit 1. U3yueHne B3auMOAEHCTBUS MAarHUS C KHUCJIOTOM U IIET0YbIO.
Omnpit 2. U3y4yeHne B3aMMOJEHCTBUS AIFOMUHHUSI C KUCIIOTOM U LIEJI0YbIO.
Omnpbit 3. [Tony4eHue TUAPOKCHIA ATTFOMUHMS U U3YYEHHUE €r0 CBOMCTB.
Omnpit 4. U3ydyeHne B3aMMOJEHCTBUS JKeJIe3a C KUCIOTON U IIET0UBIO.
Omnpbit 5. [Tonyuenne ruapokcua xenesa (II) u uzydenve ero cBOMCTB.
Onprt 6. [lonyuenune rugpokcuna xenesa (III) nu nzydyenne ero cBoicTB.
Omnsbir 7. KauectBenHble peaxiuu Ha noust Fe*, Fe”.

Omnpit 8. 3ydyeHne B3aMMOJEHCTBUS [IMHKA C KUCJIOTON U IETOYBIO.
Omnbit 9. [TonyyeHne ruipoKcua MHKA U U3YYEHHUE €r0 CBOMCTB.
Omnprit 10. M3yuenne B3auMoAeMCTBHSI LIMHKA C COJIIMHU.

IlopA10K BBIOJIHEHMS:

OmeiT 1. [ToMecTuTh B ABE MPOOUPKHU CTPYKKH MarHus. B omHy mpoOupky mobasuts 10 xamens 1M pactso-
pa cepHoii KHCIOTHL, a Ipyryto — 10 kanens 1M pacTBopa ruapokcua HaTpusl.

OmeiT 2. Hanmuts B ogay npodupky 10 kamens 1M pacTBopa cepHO# KUCIOTHI, a BO BTopyio — 10 kanems 1M
pacTBopa rugpokcuna Hatpus. OnycTuTh B HUX IO IpaHyjle aJIOMUHMA (WIH 10 KyCOYKY aJFOMHHUEBON
(honBru OAMHAKOBOTO pa3Mepa).

OmneiT 3. Hamute B 2 mpobupku o 4...5 xanens 1M pactBopa conn amoMuHus (Hanpumep, Al2(S04)3).
IIpubaBuTs B 00¢ TipoOupKu 110 4...5 kanenb 1M pactBopa ruapokcuaa Hatpus NaOH. HaGmronats o6paso-
BaHME OcajKa. 3aTeM B IEPBYIO NpoOupKy 106aBuTh 6...7 kanens 1M pactBopa NaOH, a Bo BTopyio — 6...7
kanenb 1M pactsopa H,SO,.

OmeiT 4. [ToMecTuTh B BE TIPOOMPKH KEJIE3HBIA MOPOIIOK (Wi CTPYXKH). B ogHy mpobupky nobasuts 10
Karenb 1M pacTBopa cepHOM KUCIIOTHI, a BO BTopyio — 10 kanens 1M pacTtBopa rufpoKcuia HaTpusl.

OmneiT 5. Hanute B 3 mpobupku 1o 4...5 xanens 1M pactBopa conu xenesa (II) (manpumep, FeSO,). [Tpubda-
BUTH B K&KAYIO MPOOHpPKY 110 4...5 kanens 1M pactBopa ruapokcuaa Harpust NaOH. Habnronats obpasosa-
HUE OcaJKa. 3aTeM B IIEPBYIO IPOOUPKY m00aBUTH 6...7 kamens 1M pactBopa NaOH, Bo BTOpYyIO — 6...7 Ka-
nens 1M pactBopa H,SO4, a TpeThio ocTaBUTH Ha HEKOTOpoe BpeMs. OTMETUTH B TPEThel MPOOHpKE H3Me-
HEHHE LIBETa 0cajKa yepe3 HekoTopoe Bpems. [lox neiictBueM Kucaopoaa Bo3LyXa M BOABI THAPOKCU] JKele-
3a (II) mpeBpamaercs B ruapokcu xenesa (11I).
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OmneiT 6. Beimonnenue oneita. Hamute B 2 npodupku 1o 4...5 kanens 1M pactBopa conu sxenesa (III) (na-
npumep, FeCls). [Ipubasuts B 06e npobupku mo 4...5 kanens 1M pactBopa ruapokcuga Hatpust NaOH. Ha-
OronaTh 0Opa3oBaHHUe OcaaKa. 3aTeM B IEPBYIO MIPOOUPKY m00aBuTH 6...7 kamens 1M pactBopa NaOH, a Bo
BTOpYyIO — 6...7 Kanenb 1M pactopa H,SO,.

OmneiT 7. B onny npobupky BHectH 5 kanens 0,1M pactBopa FeSOy, a Bo BTopyro — 5 xanens 0,1M pactBopa
FeCl;. B mepByto npobupky nobasere 2...3 karmm pactBopa Ki;[Fe(CN)g]. Bo BTOpyIo mpobupky nob6aBbTe
2...3 xamm pactBopa pomanuga ammonnss NH,NCS.

OmneiT 8. Beimmonnenue oneita. [lomecTuTs B ABe MpoOMpPKH MO TpaHylie HUHKA. B ogHy npoOHpKy 100aBUTH
10 xanens 1M pacTBOpa cepHON KUCIOTHI, a APYTryIo NpoOupKy nodasutk 10 kamens 1M pacTtBopa rua-
poKcuaa HaTpus.

OmneiT 9. Hanmuts B 2 npobupku 1o 6...8 xanens 1M pactBopa conu nuHka (Hanpumep, ZnSOy). [IpudaButs
B 00e npoOupku o 2 kamwm 1M pactBopa rugpokcuga Hatpust NaOH. B nepByro mpobupky 100aBUTH U3-
onrTok 1M pactBopa NaOH, a Bo BTopyto — m306ITOK 1M pactopa H,SO,.

OmeiT 10. B3sTh TpHu TPOOHPKH, B KAKIYIO W3 KOTOPHIX OMYCTUTH 10 KyCOUYKY IIMHKA. B mIepByI0 mpodupky
Ha 1/4 o6beMa npuiuTh pacTBopa xsopuaa xenesa (III), Bo Bropyto — cynbdara Mean, B TPEThIO — HATpaTa
cBUHLA. UTO NIPOUCXOJUT Ha IOBEPXHOCTH LIUHKA?

dopma OTYETHOCTH:

OmeiT 1.3anmucaty HaOmoAeHU. HamucaTs ypaBHEHUS MPOTEKAIOIIMX PEAKITHi, yKa3aTh MPOIECCH OKHCIIe-
HUSI 1 BOCCTAHOBJICHHUSI.

Omnpit 2. 3anucarh HaOroAeHU. Hanrcats ypaBHEHUS IPOTEKAIOIIMX PEAKIIHIA, YKa3aTh MPOIECCHl OKUCIIe-
HUS 1 BOCCTAaHOBIICHHUS.

OmneiT 3. 3anucate HaOmoaeHus. Hanucats ypaBHEHHS MPOTEKAIOIIUX PEaKMK B MOJICKYJIIPHOM ¥ HOHHOM
(hopmax. 3anmcath BBIBOA 00 aM(OTEPHBIX (KHCIOTHO-OCHOBHBIX) CBOMCTBAX THAPOKCHU/IA ATFOMHHUS.

OmeiT 4. 3anucats HaOMIOAeHUA. HamcaTs ypaBHEHHUS MPOTEKAIONTNX PEaKITHi, YKa3aTh MPOIECCHI OKHCIIe-
HUS 1 BOCCTAaHOBIICHHUS.

Omnpit 5. 3anucaTh HaOmoAcHUA. HamucaTh ypaBHEHHS MPOTEKAIOIIUX PEAKIMA. YKa3aTh, KAKUEC U3 HUX SB-
JISTIOTCSL OKUCITMTEIBHO-BOCCTAHOBUTEIBHBIMH, PACCTABUTH B HUX KOA(PQUIIUCHTH METOJIOM 3JIEKTPOHHOTO
Oamanca. 3amucaTh BBIBOJ] O KHCJIIOTHO-OCHOBHBIX CBOMCTBAX THApOKcHaa xkemnesa (11).

OmnpitT 6. 3anucath HaOMrOACHMS. Hamucath ypaBHEHHUS MIPOTEKAIONIUX PEaKIuil. 3amucaTh BBIBOA O KHUCIOT-
HOOCHOBHBIX CBOMcTBax ruapokcuaa xenesza (1II).

OmeiT 7. 3anmmucats HaOmoAcHMs. Hamcats ypaBHEHHS TPOTEKAIOIINX PEAKITHIA.

OmeiT 8. 3amuch pe3yIbTaTOB OMBITA. 3amucaTh HaOmoaeHns. Hamcats ypaBHEHHS POTEKAIOIINX PEAKITHH,
yKa3aTh NPOLECChl OKUCICHUS U BOCCTAHOBIICHUSI.

OmeiT 9. 3anucate HabmomeHus. Hanrcath ypaBHEHHS MTPOTEKAIONTUX PEAKITAN B MOJICKYJIAPHOW W HOHHOM
(hopmax. 3amucaTh BBIBOA O KUCIIOTHO-OCHOBHBIX CBOMCTBAX THAPOKCH/IA IIMHKA.

Omnpit 10. 3anucats HaOnrOAeHNs. HammcaTh ypaBHEHUS MPOTEKAMOIIUX PEAKITNHA, YKa3aTh MPOIECCHl OKHC-
JICHUSI U1 BOCCTAHOBJICHHUSI.

3aiaHus AJI CaMOCTOSTENIbHON paboThI:

1. MaiiTe Ha3BaHUsI MPOAYKTOB B3aUMOJICUCTBUSI METAILIOB C XJIOPOM, a30TOM, KPEMHHEM, BOJOPO-
JIOM, cepoii, pochopom, yriIepoaoM.

2. YKaXuTe OKUCIIHUTENIb U BOCCTAHOBUTENb B PEAKLIMU MAarHUS C KMCJIOTOM U 1IEI0YbI0?

3. Kakue cBOMCTBa MPOSBIISIIOT ATIOMUHUNA M €r0 TUAPOKCU]T MPHU B3aUMOJICUCTBUU C CEPHOM KHU-
CJIOTOM U TMJIPOKCHJIOM HaTpHs?

4. Kakue cBoiicTBa nposBisitorT xkene3o (III) u ero ruapokcua npu B3auMOJEHCTBUN C CEPHOM KH-
CJIOTOM M TMJIPOKCHJIOM HaTpHs?

5. IlpuBenuTe peakiuu, MOATBEPKAArONIIE aM(pOTEPHBIE CBOMCTBA ITMHKA M €T0 THIPOKCHU/IA.

PexoMeHn1yeMble HCTOYHUKHA
OcHoBHas nuteparypa: 1, 4, 5, 10, 11, 12.
JlomonmHuTenpHas nuTeparypa: 2, 6, 9, 16.

KoHTpoIBHBIE BOIPOCHI JUISL CAMOIIPOBEPKH
1. HanucaTte ypaBHEHHUsI peaklUUil B3aWUMOJEHCTBUS YKa3aHHBIX METAJJIOB C BOAOW WJIM BOJHBIM
pacTBOpPOM CHIIBHOTO OCHOBaHUs. PaccTaBuTh crexmomeTpuueckue KodOPHUITMEHTH METOIOM dJICK-
TpPOHHOTO OanaHca.

Ca+ H,0 — Al + NaOH — K+ H,0 —

25



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

2. Hanucatp ypaBHEHHs peakLMii B3aUMOJEHCTBUS YKA3aHHBIX METAJUIOB C KUCJIOTaMH IPU KOM-
HAaTHOW TeMIeparype WM Mpu HarpeBaHuU. PaccTaBuTh crexmoMmerpuueckue KodhUIneHTsl mMe-
TOJIOM 3JIEKTPOHHOTO OanaHca.

Fe + HNO3(pa36.) —
Cr + H2SOu(pass) —
Mn + HzSO4(pa36.) —
Co+ HNO3(pa36.) —
Fe + HNO3(KOHH.) ©—
Ni + HoSOusxorm) 1) —

Ca+ H2SO4(KOH11.) t —
Na + H2SOuxomm) 1) —
K+ HZSO4(K0HH.) ® —
Mg + H,SOq4 (koHIL.)
Mn + H,SOq, (xonm.) —
Fe + HSO4 xonn) ) —

Al + HN03 (ou. pas6.) —
Mn + HNO3 (pa36.) —
Fe + H,SO, (pas6.) —
Cu+ HNO3(K0H,_L) © —
Cu + HNO3(pa36.) —
Cu + H2SOuxomm) 1) —

Co + HZSO4 (pa36.) — Ni + HN03 (pas6.) —

3. Hanucaths ypaBHEHUSI peaKkIUii B3aUMOJECHCTBUS YKa3aHHBIX METAIIJIOB C BOAHBIM PACTBOPOM CO-
mu. PacctaBuTh crexuomMeTpuueckue K03 GUIIMEHTH METO0M JIEKTPOHHOTO OaaHca.

Sn + AgNO; — Fe + CuSO4 — Cu + HgCl, —
Ni + CuSO4 — Ni + Cu(NO3), — Ag +PdCl, —
Zn + FeSO4 — Fe + Cu(NO3), — Mn + CdSO4 —
Ag + AuCl; — Fe + Pb(NO3), — Zn + PbSO4 —
Ti + CdCl, — Cd + SnSO4 — Sn + CuSO4 —
Cu+ AgNO;3; — Co + AgNO3; — Ni + CuCl, —
Zn + AuCl; — Sn + Cu(NO3), —

4. CoCTaBHUTh DJIEKTPOHHBINA OallaHC M PACCTABUTh CTEXHOMETPHUUECKHE KOI(PPHUIUEHTHI B HUXKE-
MMPUBCACHHBIX PCAKIHAX:
1) KMnO,4 + KCI + H,SO4 = Cl; + MnSO, + K,SO,4 + H0;
2) PH; + Cl, = PCl; + HCI;
3) CH,4 + Cl, = CCly + HCI,
4) CuO + NH;3 = Cu + N, + H,0;
5) NO; + H,O = HNO; + NO;
6) NH;NO; = N,O + H,0;
7) KMnO4 + H,S + H,SO4 = MnSO4 + K,SO4 + S + HyO;
8) K»,CrO7 + SO, + HySO4 = Cra(SOy); + KSO4 + Hy0;
9) K>Cr,0O; + KI + H,SO,4 = CI'z(SO4)3 + K>SO, + I, + H>0;
10) KMnO, + HCI = CI,1 + MnCl, + KCI + H;O.

9.2. MeToanueckne yKa3aHus 10 BHINOJHEHUIO KOHTPOJILHOM padoThI

KontponbsHast pabota siBisieTcs pOpMOil METOIMYECKON MOMOIIM CTyIEHTaM IMpH H3yYeHUH
Kkypca. K BbInmoiaHeHHIo 3aJaHusi KOHTPOJIbHON pabOThl MO COOTBETCTBYIOIIEH TeMe CleayeT MpH-
CTYIaTh OCJIE U3YYEHMs MaTepuaa JaHHOTO pa3/ieiia Ha JIEKIMOHHBIX 3aHATHX, BHIIIOJHEHUS J1a-
OopaTtopHOi pabOTHI, CAMOCTOATEIBHOTO 3aKPEIJICHUS] TEOPUH U Pa30opa pelieHus: IpuMepoB TH-
MOBBIX 33J1a4 U3 METOINYECKHUX TTOCOOHIA.

KoHTposibHast paboTa BBIMOJTHSAETCS B PYKOITMCHOM BHJIE B TeTpaau o0bEMom 12-18 cTpanwmil.
[lepenucpIiBaeTCs MOTHOCTHIO YCIOBUE KaKION 3amaun (Bompoca). [Tomrmo sToro nmpu HeoOXxou-
MOCTHU KPATKO 3alKChIBAIOTCSA UCXO/IHBIE TaHHbIe. Pemenne 10mKHO ObITh MOIPOOHBIM U B 3aBHCH-
MOCTH OT PO/ia 3aJaHHsl TOJHDKHO BKJIIOYATh YPaBHEHUSI XMMUYECKUX PEeaKkUuil, pOpMyIIbl U MaTeMa-
TUYECKHUE pacu€Thl, MOCIIE0BATEIbHOE 00bICHEHNE U Pa3BEPHYTHIN OTBET, BHIBO/.

3aaHus BBIIOJIHAIOTCSA B TOM IOPSJKE, B KAKOM OHHU yKa3aHbl B 3aJaHuu. J{1s 3aMedanuii, rno-
SCHEHUH MpernojaBaTelis cleAyeT OCTaBIATh Mupokue nojis. KonrponbHas paboTta A0MKHA OBITH
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aKKypaTHO odopmiieHa. 3aJlaHusl BBIOJHAIOTCS MO MEpe M3ydeHHUs Marepuana AUCLUIIIMHBI U B
cllyuyae BO3HMKHOBEHHMS BOIIPOCOB (3aTPyJHEHMI) MPH PEUICHUH KOHTPOJIBHOW pabOTHl CTYIEHTY
cienyeT oOpaTUTHCS 3a KOHCYJIbTallMel K MPernoaaBaTesio.

Pabora nomxHa OBITH JaTHPOBaHA, MOANKCAHA CTYJJCHTOM M MpEACTaBIeHa MPENo1aBaTelio Ha
MIPOBEPKY HE MO3KE YCTAHOBICHHOTO cpoka (17-as Henens ceMecTpa).
Ecnu koHTpObHAs paboTa HE 3aUTeHa, TO OHA BO3BPAIIACTCS HAa TIOPAOOTKY B COOTBETCTBHH C YKa-
3aHUAMHU TIpenojaBatens. McrpaBieHus ciefyeT BBIIOJIHATH B TOM ke TeTpaau B KoHie. Kon-
TpOJIbHAaAd pa60Ta, BBITTIOJIHCHHAA HC IO CBOCMY BApUAHTY, OHCHUBACTCA KaK HCBBIITOJIHCHHAS.

9.3. Meroanyeckue yKasaHusl 110 MOATOTOBKEe K TEKYIIEro TeCTOBOMY KOHTPOJII 3HAHMW U
NPOMEKYTOYHOM ATTECTALMM 110 UTOraM OCBOCHMS AU CHHILIUHBI

Texywuti konmpoab 3HaAHUK OOYYAIOIIMXCS MPOBOJUTCS TIOCIIC M3YUYCHHS KaKIIOTO pasjeria
JTUCITUTIMHBI B JOpME MUCbMEHHOTO TECTUPOBAHUS WM C UCTIOJIb30BAHUEM TEXHHUYECKUX CPE/ICTB
00y4eHUsI 1 AIEKTPOHHOTO OaHKa TECTOBBIX 3aJIaHWN MPOTPaMMbl BUPTyaIbHON CTYAHH TECTHPO-
Banus (VTS).KonnuecTBO TECTOBBIX 3aJaHUM, BBIIABAEMBIX KaXJIOMY OOYYaromieMycsi B paMKax
OJIHOTO KOHTPOJISI, B 3aBUCUMOCTH OT o0beMa paszzena cocrapisier oT 20 g0 30. Bpemst BeimoHeHUS
3agaduii — ot 45 o 60 MuH.

B tectoBoii 06010uKe 10 Kypcy «XUMHUSI» COAEPIKATCS 3aJIaHUsI YETHIPEX TUIIOB:

1. BeiOop 0HOTO MPABWIIBHOTO OTBETA. 3aJaHUE COCTOUT W3 HETOJIHOTO CYKIEHHUS C OJHHUM
KIJIFOUYEBBIM 3JIEMEHTOM M MHO>XECTBOM aJIbTEPHATHBHBIX OTBETOB, OJIMH U3 KOTOPHIX SBIISICTCS BEP-
HbIM. CTyZIeHTYy HEOOXOUMO BHIOpaTh OJMH MPABUILHBIA OTBET, YTOOBI CY>KIEHUE CTAIO MOTHBIM
Y BEPHBIM.

2. HemonHoe cyx1eHHne, KOTOpPOEe HEOOXOAMMO JOIOJHUTE KITFOUEBBIM 3JIEMEHTOM. B kadecTBe
KJIFOUEBOTO JIEMEHTA SIBJISIETCSI CJIOBO, BBOJAMMOE CTYACHTOM C KJIaBHATYypPHI.

3. BeIOOp HECKONBKHMX MPAaBWIBHBIX OTBETOB. 3aJaHHE COCTOUT U3 HEIMOJHOTO CYXICHUS H
MHOECTBA OTBETOB, U3 KOTOPHIX JIBa WM 0oJiee SBISAIOTCS BepHBIMU. CTYyICHTY HEOOXOAMMO BHI-
OpaTh IPaBUILHBIE OTBETHI.

4. YCTaHOBJICHHE COOTBETCTBHS MEKY SJIEMEHTAMH JABYX MHOKECTB COTJIACHO MPUHIIMITY: OJ-
HOMY JIEMEHTY TIepBOI TPYIMITBI COOTBETCTBYET OJUH WM 0OJIee HIEMEHTOB BTOPOU TPYIIIIbI, H Ha-
obopor.

K cmaue skx3aMeHa TOMyCKArOTCS CTYACHTHI, KOTOPBIC BHIMOJIHIIIA BECh 00BEM 3arsTaHUPOBAH-
HOH paboThl B YCTAaHOBJICHHBIC CPOKH: IMOCEIIAIH JICKIIUA ¥ BEJIM KOHCIIEKTHI, BBIMOIHUIN JJabopa-
TOpPHBIE Pa0OTHl U TEMATUYECKUE KAPTOYKH C 3aJaHUSMHU TI0 TEeMaM, YCIEIIHO MPOILIH TECTHPOBA-
HUE T10 YeThIPEM pazjiesiaM yaeOHOro IJIaHa.

9.4. OueHOYHbIE CPeCTBA ISl TEKYIIEr0 KOHTPOJISl YCIIeBAeMOCTH, NMIPOMEXKYTOYHOM aT-
TeCTAIMH MO0 UTOraM OCBOCHHSI TUCHUNIMHBI

Omnenka kavyecTtBa y4yeOHOW pabOTHI MO AMCHUIIIMHE «XHUMHS» OCYIIECTBISETCS C IMOMOIIBIO
0aJTbHO-PEUTHHTOBON CUCTEMBI.

YcneurHocTs paboThl 00ydaronierocs Npyu U3y4eHHH XUMUAN OLEHUBAETCS CYMMOH 0aslioB.

Tabauua 9.4.1. PeiituHrossie 0awibl

Buo yuebnoii oesmenvrnocmu Zfzingclzfziz- Kon-60 Gy Méw;jf; rlil
Tekymas yueOHas paboTa
[ocewmenne nexuit 0-0,5 9 4,5
Hanuune KoHCIEKTa JIEKIHIA 0-0,5 9 4,5
I'otoBHOCTH K TabopaTopHOit paboTe 0-0,5 9 4,5
Otuert o T1abopaTopHOl paboTe 0-0,5 9 4,5
TemaTnyeckas KapTouKa C 3aJaHUSIMHU 0-1,0 9 9
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BCEI'O no Tekyeit padote 27
Tekymue npoBepovHbIC PaOOTHI
Texymuit TecToBBIH KOHTpOIHh Nel, No2, No3, No4
o 0-5,0 4 20,0
C HCIIOJIb30BaHUEM TECTOBOM 0000uku VTS
KonuTponbHas paborta

3ammTa KOHTPOJIBEHOM pabOoThHI 0-10 1 10

DK3aMeH
Ok3aMeH 0-43 1 43

[Ipu BBIMOIHEHUH KaKOH-TNOO y4eOHOI pabOoThI MO3KE YCTaHOBJIEHHBIX CPOKOB MaKCHMallb-
HOE KOJIMYEeCTBO HAOpaHHBIX OAJUIOB CHUKAETCS B [1BA pasa.

Cpoxu 3amuThl 1a00paTOpHOM paboThl — 1 HEEINS MOCie €€ BHIITOTHEHUS.

Cpoku 3aIMThl JOMAIIHEH KOHTPOJIbHOM paboThl — 17 Hezenst ceMecTpa.

Cpoku ciaum Ha MPOBEPKY KOHCIEKTOB JeKIMi — 7 u 17 Hexgenu cemectpa.

Jlomyck K sk3aMmeny — He MeHee 30 OaoB.

Tabmuua 9.4.2 Cogeprkanue yueOHOro Marepuana MpoBEPOUHBIX paboT (TEKYLIEro KOHTPOJIs)

OTalbl
TeKyIEro Homep u nHanmeno- Copepxanre yaeOHOTO 114aTepHana,
BaHUE Mojpas3ena BKJIFOUEHHOTO B TEKYIIIMH KOHTPOJIb
KOHTPOJIS
1 2 3
Texymmit |1.3. Kinaccel Heop- | XUMHYECKHE CBOMCTBA OKCUJIOB, OCHOBAHHIA, KHCIIOT, COJIEH.
TECTOBBIM |TaHUYECKUX CO- I'eneTnueckas CBsI3b MEKy OCHOBHBIMHU KJIaCCaMH HEOpTraHH4e-
KOHTPOJb |CAUHCHUMN CKUX COCIMHEHHUM.
Nel 1.1. Crpoenue Crpoenune aroma u llepuoguueckas cucrema. KsaHToBO-
atoma u [lepuonu- |MexaHuyeckass MOJAENIb CTPOEHHUS aToma. Mojenb 3JIEKTPOHHOTO
YECKHUM 3aKOH obnaka. KBantoBbie umncia. [IpUHIUIBI 3JEKTPOHHOTO CTPOCHHS
aroMa: HauMmeHbled nsHepruu, I[laymu, Xynna, KieukoBckoro.
DJeKTpoHHbIE U Tpaduueckre GopMyIIbl aTOMOB.
1.2. Xumuueckas |XUMHUYECKasi CBSI3b M CTpOEHUE BemiecTBa. OCHOBHBIE MOJOKEHUS
CBSA3b Y CTPOEHHE |METOJIa BAJIEHTHBIX CBs3el. MexaHu3Mbl 00pa30BaHUs XUMUYECKON
BCIIECTBA cBsi3u. CTpyKTypa MOJIEKYI.
Texymun OcHOBBI XUMHUECKOH TepMoauHaMuKH. I, Il 3akoHbI TEpMOIHAMU-
TecTOBBIA |2.1. OCHOBEI XU- KU. DHTAIbIUA. 3aKOH ['ecca U clieICTBUA U3 HET0. DHTPOIHUS U €€
KOHTPOJIb |MHYECKOH TepMO- |M3MEHEHHE B XUMUYECKHX IpoIeccax. XapakTepucThuueckue QyHkK-
No2 TUHAMUKHA nuu: DHeprus ['m66ca, sneprus ['enpmronsiia. Hanpasnerue npo-
TEKaHUsl XUMUYECKUX MPOIECCOB.
XuMu4ecKasi KHHETHKA U KaTainus. [loHsTHe CKOpOCTH XUMUYECKOU
peakiuu. 3akoH JeHCcTBYIOMUX Macc. KoHCTaHTa CKOPOCTU U TEM-
nepaTypHbIi K03 OUIIMEHT CKOPOCTH PEAKITMU. DHEPIHs aKTUBA-
2.2. Xummndeckas . .
CHHCTHKA uuu. Teopus katanusza. 'oMOreHHbIN U reTeporeHHbii karanus. Ka-
TaIU3aTOPbl U HHTHOUTOPBI.
Xumnueckoe paBHoBecue. OOpartumele peakunu. Koncranra pas-
HoBecus. [Ipunnun Jle-Illarenbe, ero mpakTM4ecKoe 3HaYEHHUE.
Texymuit O6mmue croiicTBa pacTBopoB. CIOCOOBI BBIPAXKEHUS COCTaBa pac-
TECTOBBII 2.4, OB1e CBOii- TBOpOB. KoHlleHTpanus pactBopoB. CBOMCTBA paCTBOPOB AJIEKTPO-
KOHTPOJIb JUTOB U HERJIEKTPOIUTOB. /[aBlieHre HACKIIIEHHOTO Mapa pacTBO-
Ne3 CTBa pactBopos puUTeIs, 3aMep3aHUe U KUTIEHUE, OCMOTUYECKOE JTaBJICHUE PACTBO-

poB. 3akonsl Baut-I'odda u Payns nns pazbaBieHHBIX pacTBOPOB
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HEAIEKTPOIUTOB. M30TOHMYECKUN KOAPDUITUCHT.

2.3. lucniepcHbie
cucreMsl. Komio-
WTHBIC PACTBOPHI

Hucnepcubie cuctembl. 30mu. Knaccuduxarus. MeTobl mosryde-
Hus. CBoiicTBa nucnepcHbIX cucteM. Koarynsanus u ycToMUMBOCTb
JUCTIEPCHBIX CUCTEM.

1.4. CgoiictBa pac-
TBOPOB IIEKTPOIH-
TOB

PaBHOBecus B pacTBOpax 3J€KTPOJUTOB. Jlucconuanus 3J1eKTpOIu-
ToB. CTyneH4yaras AUCCOLMAIMs MHOTOOCHOBHBIX KHCIIOT U MHOTO-
KHUCTIOTHBIX OCHOBaHUH. CHITbHBIE U cllabbie 3NeKTpoauThl. CTeneHb
Y KOHCTaHTa JUccoNManiu. 3akoH paz0aBieHuss OcTBayibaa. DIeK-
TponuTHyeckass aucconuauus Boabl. llonstue pH. I'mpponus co-
Jen.

Texymui
TECTOBBIN
KOHTpPOJIb
Neq4

1.5 OxucaurenpHo-
BOCCTAHOBUTENb-
HBIC PEaKIUU

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC p€akuuu. BHeKTpOHHaﬂ TCO-
pusd OKUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX ITPOLICCCOB. Baxwueiimume
OKHCJIIMTCIN U BOCCTAHOBHUTCIIN. MCTOI[BI COCTaBJICHUA ypaBHeHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.

2.5. DnekTpoxu-
MHYECKHE MPOLIEC-
cel. I'anpBaHnye-
CKHI1 DJICMEHT.
Koppo3us

DneKTpoxuMHuIecKkue mpoueccsl. I'anpBanndeckuii anement. Kop-
po3ust MeTayuioB. [IoHsATHE 00 2IEKTPOIHBIX OTEHLIMANIAX, UX U3-
mepenue. CtanaapTHeli anektpoa. @opmyna Hepuera. Psin otHO-
CUTEIIBHBIX CTaHAAPTHBIX MMOTCHIMANIOB. ['albBAHMYECKUI DIIEMEHT
KaK XUMHUYECKUI UCTOYHUK 3JIEKTpHUecKoro Toka. Kopposus me-
Taju10B. OCHOBHBIE BUJIbI KOPPO3HH. METObI 3aIUTHI METAIIJIOB OT
KOPpO3HUHU.

2.6. DEKTpOXHU-
MUYECKHE MpOILIEC-
ChbI. DJIEKTPOJIN3

DIIEKTPOXUMHUYECKHUE MTPOIECCHI. DIEKTPOIIN3. DIEKTPOIHBIE MTPO-
LECChI MPHU 3IEKTPOJIU3E. 3aKOHBI JJIEKTPOIU3A.

3.1. OOmue cBOIi-
CTBa METAJUIOB

Meramusl B [lepuoanueckoit cucreme. PacipocTpaHEHHOCTh Me-
TaJUIOB B mpupoae. Meramumueckas cBsi3b. CriocoObI TOTYYCHHS 1
OYHCTKU MeTau10B. ®U3NYECKHUE CBOMCTBA METAJNIOB. XMMHUUECKHE
CBOICTBA METAJIJIOB.

Hauucnenue nOMOMHUTENBHBIX 0AJUIOB MpPEAyCMaTpUBAETCs 3a MPU30BbIE MECTa B BY30BCKOM
OJIMMITMAJIE 10 XMMHHM, BBICTYyIUIEHUE C AokianoMm, yuactue B HUPC, uHble ycrexu B OCBOEHUU
qucuuIuinebl. CyMMapHOe KOJMYECTBO OajlIoB 3a BBIINOJHEHHYIO y4eOHYI0 paboTy B TEUEHHE ce-
MecTpa OmpeAessieT JOMycK K 3k3ameny (He meHee 30 GayioB) M yYMTHIBACTCS MPH BBHICTABICHUU
UTOrOBOM OLIEHKH IO pe3ysbTaTaM K3aMeHa.

10. MEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOI' M, UCITOJb3YEMBIX ITPUA
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE

HNudopmannonno-koMmyHukanunonnslie Texnonoruu (MKT) ucnons3yrorest 1uist:
— ToJy4eHus: HTHPOPMAIH MPU TOATOTOBKE K 3aHATUSM;
— CO3/IaHHE TIPE3CHTAIMOHHOTO COTIPOBOKICHHUS 3aHATHIA;
— paboTHI B 3JIEKTPOHHON HHGOPMAIITMOHHON Cpejie.
CrangapTHOE TUIICH3MOHHOE TPOTpaMMHOE 00ecriedeHne:
— OC Windows 7 Professional;
—  Microsoft Office 2007 Russian Academic OPEN No Level;
— AHTHBUpYCHOE TporpamMmHoe ooecrnieuenne Kaspersky Security;
— IIporpammHuoe obecrieuenne «BusyanbHas CTyausi TECTUPOBAHUS»;
— Microsoft Imagine Premium;
— LibreOffice;
— Aii-Jloroc. Cucrema qUCTaHIIMOHHOTO OOYYCHUS;
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Chrome.

11. OMUCAHUE MATEPHUAJIBHO-TEXHUUYECKOWM BA3bI, HEOBXO/JIUMOM
JJI1 OCYIMECTBJIEHUSA OBPA30OBATEJIBHOI'O TPOLHECCA ITO JUCIUIIJIMHE

Buo
3aHs Haupeno- Ilepeuensv ocnoenozo Ne
mus saniue obopyoosanusn JIP
ayoumopuu
1 3 4 5
JIk Jlexumon- | JIeMOHCTpAIlMOHHBIE IUIAKATHI (AMArpaMMbl, TaOIHIbl). MyTbTUMEIHIA-
Has HOe o0opynoBanue - HOyTOyKk HP, BuaeonpoexTop Acer. -
ayIUTOpUs
JIP | Jlaboparo- | bapomerp-anepoun BAMM-1; mkad 1113 HX ; cron xumuueckuit — 6mt; | JIP
pus obmieir | gocka 3-3m koM0O. JIA-34 — 1mT; nmepcoHaNBHBIA KOMITBIOTED; IIEKTpo- | NeNe
neopraun- | neub CHOJI-1,6; Becst BJIA-200; Becst BJITK-500; mkad BeITsKHON — 2 | 1-9
yeckol xu- | mr; mkad cymmibHeid CHOJI -3,5; mkad 1 1-mx; npubop mms WuIrocT-
MHH paluu 3aBUCUMOCTH CKOPOCTH PEAKLIMK OT YCIOBUM-3 IIT; KAIOPUMETP C
MEPHBIM CTaKaHOM — 4 MIT; TpUOOP IS OIBITOB TI0O XUMHUH C DJICKTPHYC-
CKMM TOKOM; MPUOOpP AJS IIIEKTPOJIM3a PAacTBOPOB COJICH; MPUOOpP s
MOJYYEHUS Ta30B; BBIIPSMUTENb; XUMHUECKas MOCYa.
KD Jlaboparo-
pus oOriei
HCOpraHunyc- - -
CKOM XUMHH
CP | Yuraneneni | O6opynoBanue 10 IIK i5-2500/H67/4Gb (monutop TFT19 Samsung);
3a1 Ne 1 | mpunatep HP Laser Jet P2055D. B
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Ipuioxkenune 1

®OHJ OHEHOYHBIX CPEACTB AJIAA TIPOBEJAEHU S
INPOMEKYTOYHOU ATTECTAIIUU OBYYAIOIIUXCHA IO JUCIUIIJIMHE

1. Onucanne poHAA OLEHOYHBIX CPEICTB (MACIOpPT)

Ne
KOM- DJIeMeHT
Paznen Tema DOC
neTeH- | KOMIeTeHUMH
1900
T OTOBHOCTB 1. Oomag u | 1.1. Crpoenne atoma u Ilepuonndecknii 3aKoH Tecto-
OIIK-3 | IpUMEHATH CHC- | HEOpPTaHH- 1.2. XuMuyeckas CBsI3b U CTPOCHHUE BEIIECTBA BBIC 3~
TeMy (bsz[a— yeckas XH- 1.3. Kna(icm HEOPTraHUYECKUX COCTUHCHUI [ —
MEHTAIEHEIX MHS 1451 (()EBOHCTBa pPacTBOPOB AJIECKTPOIUTOB 5
N . - K3aMe-
sHaHWiT  (MaTe- KHCITUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 3ame
MATHUYECKHX, 2. ®usnye- | 2.1. OCHOBBI XUMHYECKOIH TEPMOIMHAMUKH HaLf'HgH'
HbIN OU-
eCTEeCTBEHHOHA- | CKafg M KO- | 2.2. XUMHUYeCKasi KUHETUKA
- | ner
VUHBIX, MHKe- | JIOMIHAs 2.3. lucnepcHsle cucteMsl. KonnonaHsle pacTBo
bl
HCPHBIX W DJKO- | XUMHA P .
2.4. Ob6mue cBOMCTBA PACTBOPOB
HOMHYECKUX )
2.5. DneKkTpoxuMHUYecKre pouecchl. I'anpBaHu-
i ujeHTHGu- geckuid dnemMeHT. Kopposus
Kaiuu, — hopmy- 2.6. DIEKTPOXMMUYECKHE TIPOIIECCH. DIEKTPOIIH3
JINPOBAHUSA 51 M 3106 -
. . Ve CBOWICTBA METAJNIOB
pelIeHUs] TEXHU- CTaIBI B
HCCKUX W TEXHO- | 4 Apamm- 4.1 KayecTBEeHHBI! U KOJMYECTBEHHBIH XUMUYE-
JIOTHICCKHUX THYECKAs CKHUH aHamu3. MeToIbl aHATUTUICCKOM XUMHH. DK3aMe-
mpooIeM  3KC- | yyvprg HAIMOH-
[LUTyaTaluu HEI OH-
TPaHCIIOPTHO- 5. Boicoko- | 5.1 Knaccudukanus, moaydeHne, CTpOEHHE U JIeT
TEXHOJIOTHYE- MOJIEKY- CBOWCTBa MOJUMEPOB.
CKUX MAllMH U | jgqpppie co-
KOMIIJIEKCOB CIIMHEHUS
2. DK3aMeHALMOHHbIE BONMPOCHI
Ne u
KoMmnerenuun
No HauMe-
- IK3AMEHAIIMOHHBIE BOITPOCHI HOBa-
n/n Omnpene-
Kon HHE
JieHue
paszaeiia
1 3 4 5
I'otoB- 1. Xumus kak pasfen ecTecTBO3HaHMs. 3HaueHHWE XUMUH B usyde- | 1. O0-
OIIK-3 | HOCTD HUU TIPUPOABI M PA3BUTHH TEXHHUKH. mias
L. TpUME- 2. OCHOBHbBIE KJIACChI HEOpraHudecknx coeauuenuit. Oxcnmpr. Oc- | 1 HEOP-
HATb  CHC- | yopanus. Kucnorsl. Conu. Ux cocras u ctpoenue. Crioco0sl momy- | TaHHYC-
TemMy YeHHs. XUMHYECKHEe CBOMCTBA. CKas
bynna- 3. Hcropusi pa3BUTHS TEOPUU CTPOCHUS aToma. SlnepHas MOJENib XUMHA
MEHTAaJb- aToMa
HBIX 3Ha- N
N 4. BonHOBBIE CBOWCTBA MAaTEpPHAIBHBIX YACTHIl. YPaBHCHUE JI¢
HuH  (Ma- Bpotins.
TeEMaTH4E-
cknx. ec- | 5. OCHOBHBIC TOJIOKCHHS KBAHTOBOM MEXaHHKH. Mojenb diiek-
9 (v
TpoHHOTO oOnaka. [Ipunitun HeonpeaeneHnocTH I efizenbepra.




TECTBEH-
HOHayy-
HBIX, WH-
KEHEPHBIX
U DKOHO-
MHYCCKUX)
IUIST WCH-
Tu(uKa-
uu, ¢op-
MYIUPO-
BaHUSI |
pelIeHus
TeXHHYE-
CKHX u
TEXHOJIO-
THYCCKUX
npo0em
IKCILTya-
Tauu
TpaHc-
MOPTHO-
TEXHOJIO-
THYECKUX
MaIlliH H
KOMILICK-
COB

6. KBanToBbIe uuciIa. DNEKTPOHHBIE 000JIOYKH aTOMOB. S-, p-, d-, f-
3JIEMEHTHI

7. IIpyuHIUIIBI AJIEKTPOHHOTO CTPOEHUSI AaTOMOB.

8. Ilepnognueckuii 3akon (.M. MenneneeBa. Ctpoenue Ileproau-
4eckol cHucTeMbl. V3MeHeHHe CBOWCTB JIEMEHTOB B IEpUOAX,
rpynnax. 3Hauenue Ilepuoandeckoro 3akoHa.

9. DHepreTUyecKue XapakTepUCTUKUA aTOMOB (HEPrusi HOHU3AIIHH,
CPOZCTBO K 3JIEKTPOHY, JIEKTPOOTPUIIATEITHHOCTB).

10. IIpuunHE BO3HUKHOBEHUS CBSI3W B MOJICKyJie. Bumbl xummde-
CKOi1 cBs13U. BajleHTHOCTB.

11. [TapameTpsl XMMHUYECKOH CBS3M (AJMHA CBSI3H, SHEPIUs, Ba-
JICHTHBIE YTJIIBI).

12. KoBaneHTtHasg xumMuueckas cBsA3b. CBOMCTBA CBA3H.

13. Tubpuauzauus aToMHBIX opOuTaneid. [IpocTpaHcTBeHHas! KOH-
(dburyparms MoJIeKyI.

14. Nonnas cBsa3pb. CTpyKTypa HOHHBIX COCTUHEHUH (HAa TpUMepe
NaBr, CaCl,).

15. Teopus snekTponuTHdecKod muccormaruu. [Ipuamaa dek-
TpoIUTHYECKON aucconnanuu. CteneHs auccounanuu. CUIbHBIE U
CJTa0bIC AIIEKTPOIIMTHI.

16. CocrossHuEe CHIBHBIX JJIEKTPOJIUTOB B pacTBope. KoHcraHTa
JUCCOIUAIINH CJIA0BIX JJIEKTPOJIUTOB. 3aKOoH pa3dasieHus OcT-
Basbaa. [IponsBeneHre pacTBOPUMOCTH.

17. DnexTponutudeckas AUCCONManys BoAbl. MloHHOE mpowusBene-
HUE BOJbl. BomopomHblii mokasarenb. Muaukatopbl. bydepHbie
DACTBODBI

18. I'moponu3 coneit. Tunsl THApPOIN3A.

19. Crenens runponnsa. Koncranrta ruaponnsa.

20. OKUCIUTENbHO-BOCCTAHOBUTENbHEIE peakiuu. CTeneHb OKHC-
neHus. BaxkHeliline OKUCIUTENIN U BoccTaHoBUTENH. CocTaBiieHue
ypaBHennii OBP mertogom snexktponHoro Oananca. Tumbr OBP.
Hanpasnenue peakuu.

21. Xumudeckas TepMOJMHAMHKA. TepMOoIuHAMUYICCKUE TTapaMeT-
pel. BHyTpeHHsisi sHeprusi, Teriorta, paborta. TernoBoit 3ddext
XUMHUYECKOH peaKIIiu

22. [lepBEIit 3aKOH TEPMOIWHAMUKH. DHTAIBNHS. V3MeHeHHe dH-
TAJNBITUH 9K30- ¥ SHJIOTEPMHUYCCKHX PEAKIIHH.

23. 3akon I'.W. I'ecca. CaenctBusl U3 HETo. DHTANBINSA 00pa3oBa-
HUS ¥ CTOPAHUSI XUMHYECKUX COCTUHEHUIM.

24. [Tonsatue 06 sHTpONMH. VI3MEHEHHE SHTPOIIMH MTPH XMMHICCKUX
peaknusax u $pa3oBbIX nepexonax. BTropoil 3aKoH TepMOAUHAMUKHY.

25. XuMudeckasi KHHETHKA. | OMOTEHHBIE W TE€TEPOTCHHBIC CHCTE-
MbI. CKOpPOCTh pEeakluu.

26. ®axTophl, BIUAIOIINE HA CKOPOCTH TOMOI€HHOM U TeTepOoreH-
HOH peaknuu. 3aBUCHMOCTh CKOPOCTH PEaKIMHM OT KOHIICHTPAITU!
pearupyronnx BemecTB. 3aKOH IEHCTBYIONNX Macc.

27. BnusiHHE TeMIepaTypbl Ha CKOpocTh peakiu. IIpaBuno BanT-
l'odda. KatanuzaTopsr.

2. ®u-
3uYe-
CKasi W
KOJIJIO-
yHast
XAMMS
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28. ObpaTtuMble 1 HEOOpPATUMBIE pEaKIMH. XUMHUICCKOE PaBHOBE-
cue. KoHcTanTa paBHOBECHSL.

29. Hanpasnenue cmenienus pasHoBecud. [lpunnun Jle-1llarense.

30. IMoustue cucremsl, ¢assl. Pa3opbie paBHOBeCHs. Da3oBbIC TIe-
pexonsl (Ha mpumepe Boasl). CopOroHHbIe npouecchl. [Ipumene-
HHUE COPOCHTOB.

31. [loBepxHOCTHO-aKTHBHBIC BellecTBa. [Ipumenenue [TAB.

32. lucnepcHble cucteMbl. Kimaccugukanys TUCTIEPCHBIX CHCTEM.
Komnoumgaoe cocrosiare BemectBa. CreneHs mucriepcHocT. Koi-
JIOMJHBIE pacTBOPHL. CBOMCTBA, MOTyYEHHE.

33. PactBoprl. MctunHble pacTBOpbl. CrOCOOBI BBIpa>K€HHS KOH-
LIEHTPaLU! paCTBOPOB.

34. O6pa3zoBanme pacTBOPOB. SIBIeHUs, HabmOmMaeMble mpu obpa-
30BaHUU PacTBOPOB. PacTBopuMOCTh. TUIIBI paCTBOPOB.

35. CpoiicTBa pacTBOPOB HEUIEKTPOJIUTOB. VeanbHBIN pacTBOp.
JlaBnenue mapa Haj pacTBOpPOM. 3aKOHBI Payirs.

36. Ocmoc. OcmoTtuueckoe nasienue. 3akoH Bant-I'odda.

37. PactBopel 3ekTponuToB. OTKIOHEHHS OT 3aKOHOB Payis u
Bant-I'opda. U3oTornvecknit ko3 HUIHEHT.

38. DneKTpOXHMHYECKHE TIPOIECCHl. OJIEKTPOJHBIA IOTEHITHA.
CranaapTHBIN 31EKTPOAHBIN MoTeHnHan. Y paBHeHne HepHceTa.

39. TI'anpBannueckue dieMeHTH. DieMeHT Janmans-SAxoou. DJC
raJlbBaHUYECKOIO DJIEMEHTA.

40. XuMuuyeckue HCTOYHHUKH TOKa. [ aJlbBaHUYECKHE DIEMEHTHI.
AKKyMyIATOPBI. TOIITUBHBIC 3JIEMEHTHI.

41. CymHOCTb dJIeKTpoan3a. AHOMIHBIE M KaTOIHBIE TPOIICCCHI.

42. DIeKTpONIA3 PacIUIaBOB, DJIEKTPOIN3 PACTBOPOB. DIIEKTPOIH3 C
PacTBOPUMBIM U HEPACTBOPUMBIM aHOJOM. 3akoHbI Dapases. Bri-
X071 1o ToKy. [IpuMeHeHue ameKkTpon3a.

43. OcHOBHBIC BHUJIBI KOPPO3UHM METAJUIOB. DJICKTPOXUMHUYECKAS
KOpPO3HS METAIIIOB. MeTOMBI 3alTUTHI METAIOB OT KOPPO3HUH.

44. Merannel. CriocoObl monydeHus: MetamioB. dusznyeckue, Xu- 3. Me-
MHYCCKHE CBOMCTBA METAILIOB (OTHOIICHHME METAIOB K Boje, Ku- | TAJJIbI
cjoTawm, 1enoyam). [Tpupoja 31eKkTponpoBOHOCTH.

45. Xumudeckas uneHTUUKausa. KadecTBEHHBIH KOTMYCCTBEH- 4. Amna-
HBbIM aHaIU3. XUMHYCCKUH, (PU3UKO-XMMHYCCKUH M (U3HUYCCKUH | JIMTHYC-
aHaIM3. AHANTUTUYECKU CHUTHAJ U €r0 BUJBI. dJIEKTPOXUMHUYECKHE | CKas
METO/Ibl aHAJIN3A. XUMUS
46. Ilomumepsl. Knaccudukanus. Meronasl monmydeHus. 3aBHUCH- 5. Beor-
MOCTH CBOMCTB OT COCTaBa U CTPYKTYphl noiumMepos. [lonmnmepHsie | COKOMO-
CMOJIBI, Kayayku. CBOHCTBA, MPUMEHEHNE. JIEKY-
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3. Onucanne nokasareseil M KpUTEPUEB OLCHMBAHUSI KOMIIETEeHI Wi

IToka3aTenan

Ouenka

Kpurepun

3HaTh
(OIIK-3):

— (¢yHIaMEHTaIbHBIC OCHOBBI XMMUU, Harbosee
00IIMe 3aKOHBI U KOHIIETIIUY, BKIFOYass aTOMHO-
MOJIEKYJIsIpHOE yueHue, llepuonuueckuil 3aKOH
U TEOPUIO CTPOCHHUS BEIICCTBA, BUIBI XHMHYE-
CKOH CBSI3W B Pa3IMYHBIX THIAX COCIUHCHHUH,
OCHOBHBIC 3aKOHOMEPHOCTH XUMHYECKHX IIPO-
[[ECCOB, YUCHHE O pacTBOpax, 0coObIe CBOWCTBA
U 3aKOHOMEPHOCTH TIOBEACHUS JUCIEPCHBIX
CUCTEM, OKHUCIUTEIIEHO-BOCCTAHOBUTEIILHBIC PE-
aKIUK U JIPyTOcE;

— BeIIeCTBa, CBOWCTBA M MPOIIECCH HX MpeBpa-
HICHUS, COMPOBOXKIAIONINECS H3MEHEHHEM CO-
CTaBa M CTPOCHHUS;

— XUMHYECKHE CBOHCTBA METAILIOB;

— OCHOBHBIE MPOIIECCHI, MPOTEKAIOIINE B 3JICK-
TPOXUMHUECKUX CHCTEMaX, MPOIECChl KOPPO3UU
1 METOJIBI O0PHOBI C KOPPO3UEH;

— CBOWCTBa BEIIECTB, WCIOJIB3YEMBIX IPU
MPOBEJICHUH DKCIIEPUMEHTAIBHBIX HCCIIE0Ba-
HUH;

— 3aKOHOMEPHOCTH W YCIIOBHS NPOTEKAHUS
XUMUYECKHUX TPEBpAIlCHIH, COMPOBOXKIAIOIINE
WX U3MCHEHUS COCTaBa M CTPOCHHS,

— mpaBwia 0e30macHOCTH paboOThHl B XUMHUYE-
CKO Taboparopuu.

Ymersn
(OIIK-3):

— NPUMEHATH IOJYYEHHbIE 3HAHUS IO XH-
MWU IIPU U3YYEHUU JPYTUX AUCLUIUIAH, BBI-
JIETISITh XUMUYECKYHO0 COCTABJISIONIYIO B IPH-
KIAJAHBIX 3a7adax B MpodeccrnoHalbHOM
JIeSITENIbHOCTH;

— MPOBOJUTH PACYEThl KOHLIEHTPAUUU pac-
TBOPOB PA3JUYHBIX COEAUHEHHI, Ompee-
JATh TEPMOJWUHAMUYECKHAE, KUHETUYECKHE
XapaKTEPUCTUKU XUMHUYECKUX PEAKLUN U
PaBHOBECHBIE KOHIICHTPAIIUH BEIIECTB;

— (GOopMyIUpOBaTh «XHUMHUYECKYIO COCTaB-
JISIOTIYIO» B MU3y4aeMoi mpooieme;

— TOJTOTOBUTH HEOOXOIMMBIE PEAKTHUBHI,
co0paTh MPOCTYIO YCTAHOBKY I XUMHYE-
CKOTO OIIBITA;

— BBINOJHATh XUMHUYECKHE PACUETHI, CTPO-
UTh TpapUIeCcKHe 3aBUCMOCTH XO/a JKCIIe-
pUMEHTa U €r0 PEe3yJIbTaTOB OT XapaKTepH-
CTHUK pEAareHTOB, YCIOBUU IPOTEKAHUS IPO-
[IECCOB;

— JelnaTh IPaBUIbHBIE BBIBOABI U3 MOJIY-
YEHHBIX SKCIIEPUMEHTAIbHBIX JaHHBIX.

OTJIMNYHO

VY crynenTa copMUpOBaHO HAYUHOE
MHUpPOBO33pPEHHE Ha OCHOBE 3HaHUs
(GyHIaMEHTAJIbHBIX 3aKOHOB XUMHHU.
Ha BbICOKOM ypOBHE HaBBIKHM BBITIOJ-
HEHUSl D3JIEMEHTAPHOTO0 XHMHUYECKOTO
AKCIIEPUMEHTA, COCTaBJICHUSI ypaBHE-
HHUM XMMHWYECKHX PEaKIMi, BBIOJIHE-
HUs XMMHYECKUX pacd€roB. Mmeercs
4€TKO€ MOHMMAaHHUE COBPEMEHHOM po-
T XUMHH B PA3BUTUU aBTOMOOUIILHO-
ro TpaHCIOPTa, MAIIMHOCTPOCHUS,
aBTOMATUKH, HAYK O MaTepualiax, Ha-
HOTEXHOJIOTUSAX U IPYTHX 00JIacTsIX.

OTBeT Ha K3aMEHAlMOHHBIE BOIPO-
Cbl TOJIHBIM M TOYHBIA. DK3aMEHYye-
MBI CBOOOIHO OPHUEHTHPYETCS BO
BCEX pazlienax JUCIHUILTUHBI, OTBEYaET
Ha JOMOJHUTEIbHBIE BOIMPOCHL: JAET
OTpesieieHUe OCHOBHBIM IMOHSATHSM U
(GhOpMyIMPOBKH 3aKOHOB. BrImonmHe-
HHE MPAKTUYECKUX 3aJaHUM (pelIeHne
3a/1a4, 3alldcCh YpPaBHEHUW XHUMUYE-
CKHX peakIui, OObsICHEHHE HaOII0-
JTAEMBIX SIBJICHUH U TIp.) HE BBI3bIBAET
CYLIECTBEHHBIX 3aTPYAHEHUN U SBIIS-
eTcs BEpHbIM OoJjiee 4eM B 5/6 ciryyasl.

X0pO1Io

OTBeT Ha AK3aMEHAIMOHHBIE BOIIPO-
Cbl BEPHBI, HO HEMOJIHbIMA, U UMeE-
IOTCS HeOOoJpIINE OINMMOKH, HETOYHO-
CTH B JIOTHMKE PAacCyXACHUU. DK3aMe-
HYEMBI BIAJICE€T HaBBIKAMHU PEIICHUS
TUTIOBBIX 3aJ]a4, COCTaBJICHUSI ypaBHE-
HHUI peakiuil, BBIOJIHEHUS MHBIX 3a-
JAHUW, TPOBEACHUS AIIEMEHTAPHOIO
XUMHUYECKOTO IKCIEPUMEHTA, aHAIN3a
MOJIYYEHHBIX JaHHBIX U (OPMYITHUPOB-
KU TPaBWIBHBIX BBIBOJOB. OCBOeHUE
JIBIHHBIX ITOKa3aTeled KOJIMYECTBEHHO
ouennBaetrcs B 60-85 %.

yaoBJie-
TBOPH-
TeJIbHO

3HaHUE TEOPETUYECKOTO U MPAKTH-
YECKOro KOHTPOJHMPYEMOrO MaTepua-
Ja, BJIaJICHHE HABBIKAMU PEIICHUS TH-
MOBBIX 3amay oreHuBaeTcs B 30-60 %.

CryneHT crnpaBisieTcsi ¢ MHTepIIpe-
Taluen MOJyYeHHON B XOJ€ XHMUYe-
CKOI'0 JKCIIEpUMEHTA IEPBUYHOU HH-
dbopmaruu, HO HMCHBITHIBACT TPYIHO-
CTH C €€ aHaTU30M U (HOPMYITUPOBKOM
BBIBOJIOB. OTCYTCTBYeT NOHUMAaHHE
psiga GyHIaMEHTATbHBIX XUMHYECKHX
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Baanern TOHSTHH, 3aKOHOB, MIPUHIIMIIOB.

(OIIK-3): [IpencraBneHuss 0 XMMHUYECKUX CBOM-
—METOJaMU OINMCAHUS XUMHUYECKHX PABHO- CTBax BEIIECTB, 3aKOHOMEPHOCTAX
BECHH B pacTBOpax >3JEKTPOJIMTOB, METOAA- MPOTEKAaHUs XUMHUYECKUX pEaKIui
MU MaTE€MaTUYECKOrO OMHCAHUS KUHETUKHU HOCST (pparMeHTapHBIN XapakTep.
XUMHYECKHUX PEaKIUii;

—HaBBIKAMU ITOCTAaHOBKH M IIPOBEIACHUS XH- 3HaHnWe Marepuanga JUCHUIUIMHBL —
MHYECKOTO IKCIIEPUMEHTA. Menee 30 %. OTCyTCTBYIOT HaBBIKH

COCTABJICHUS] YPAaBHEHUM XUMHUYECKHUX
peaKkuuii, MPEACTaBICHUS O XUMUYeE-
CKHMX CBOHCTBAaX BEILECTB HECYIIECT-

Hey10B-
nerpo. | BCHHPL Br3eiBaer 3arpyaHenue ¢op-
MYJIHPOBKA IEPBOOYEPEIHBIX 3aKOHOB
puTeb- YTHpOBKa TIEp pelt
Ho u nonatuil. He ocBoeHs! snemeHTap-

HbIC HaBBIKM BBIMOJHEHUS MPOCTE-
UX XUMHYECKUX DKCIEPUMEHTOB,
BBITIOJTHEHUSI XMUMHUYECKUX PACUETOB.
N3noxenue marepuana HEYETKO, He-
JIOTUYHO M B OOJIBITICH MEpEe HEBEPHO.

4. TunoBbie KOHTPOJIbHbIE 3a1aAHUS

4.1 JlomamHssi KOHTpOJIbHAs paboTa (pa3HOYPOBHEBBIC 3a/1aUd M 3aJ]aHUsI) BBITIOIHSACTCS 10 M3/a-
HUIO «3aJaud ¥ YIpaXHEHHUs 10 o0IIel XuMuH : yueOHo-npakTrueckoe nocodue / H. JI. I'nunka; [Tox pex.
B. A. TlonikoBa. - 14-e uzn. - M. : FOpaiit, 2015. - 236 c. - (bakanaBp. Akanemuueckuit Kypc)». Chopmu-
POBaHO JIeCATh BapUaHTOB KOHTPOJIBHON PaOOTHI.

[Ipumeps! 3ananuii. Bapuanr 5.

6. MpIbsik oOpa3yeT JiBa OKCHA, U3 KOTOPBIX OJIUH cofepkut 65,2% (Macc.) As, a apyroit 75,7%
(macc.) As. OnpenenuTs SKBUBAJICHTHBIE MACCHI MBIIIbSKA B 000UX CIydasiX.

140. Hamucarbe ¢opMynsl aHruapuaoB ykazaHHbix kucior: H,SOs; H3;BOs ; H4P,O; ; HOCI,
HMHO4 .

175. CkoJIbKO 3HAYEHUW MarHUTHOIO KBAHTOBOI'O YKCJIAa BO3MOXKHO JJISI AJIEKTPOHOB PHEPreTHYE-
CKOTO TIOIypOBHSI, OpOUTAIIBHOE KBAHTOBOE YK CIIO KOoTOporo [ =27 [ =37

186. CocraBuTh 3n1eKTpoHHO-rpaduueckue cxems! noHoB Fe?* u Fe’*. UeM MOXHO 0GBSCHHTB 0CO-
OyI0 YyCTOWYMBOCTH 3JIEKTPOHHOM KOH(UTypallui HOHA Fe’*?

283. Ilpu coenuuennu 2,1 T xene3a ¢ cepoit BeAenuiock 3,77 k/[x. Paccuurars Temnory oo6paso-
BaHU cynb(puaa xKenesa.

325. HailTu 3HaueHrWe KOHCTAaHTbI CKOPOCTH peakuuu A + B — > AB, eciu npu KOHIIEHTpanusax
BeuiecTB A u B, paBubix cooTBeTcTBeHHO 0,05 11 0,01 MOJIB/1I, CKOPOCTH peakLUy paBHA S © 107 moms/(1-
MUH).

391. HaiiTu MaccoByI0 0JIIO TIIOKO3bI B pacTBOpe, cogepxaiieM 280 r Boab! ¥ 40 T TIIOKO36I.

414. Hatitu maccy NaNOs , HeoOxonumyto 1 mpuroTosierus 300 mut 0,2 M pactBopa.

463. Yemy paBHO ocMoTudeckoe aasinenue 0,5 M pacteopa ritoko3sl CcH 2O npu 25°C?

580. Harmucath B HOHHO-MOJICKYJISIPHOU (hopMe ypaBHEHUS peaKIuii, MPUBOIAIINX K 00pa30BaHUIO
MaJopacTBOPUMBIX ocaakoB wiu razos: a) Pb(NOs), +KI; 6) NiCl, + H,S; B) K,CO3; + HC1; 1) CuSO4 +
NaOH; o) CaCO3; +HC1; e) Na,SO3; +H,SOy 5 %) AlBr; +AgNO3 .

686. CocTaBUTh ypaBHEHHMs INPOLIECCOB, MPOTEKAIOIUX IpHU 3ieKTpoause pacmiaBoB NaOH u
NiC1l, ¢ ”HEPTHBIMH JICKTPOAAMH.

Bapuanr 10.
4. OnpenenuTh SKBUBAJICHTHBIE MAacChl METAJIJIa M cephl, eciu 3,24 T meTauia oopasyet 3,48 T ok-
cuna u 3,72 r cynbdua.
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141. Hamucate (opmMynbl OKCHIOB, COOTBETCTBYIONIMX YyKa3zaHHbIM Tuapokcunam: H,SiOs;
CU(OH)Z; H3ASO4; H2W04; FG(OH)3.

176. Kakoe MakcMMalIbHOE YHCIIO 3JEKTPOHOB MOXKET COJEPKaTh aTOM B DJIEKTPOHHOM CJIO€ C
IJIaBHBIM KBAHTOBBIM YHCJIOM n = 47

187. Yka3zathb 0COOCHHOCTH AJIEKTPOHHBIX KOHPUTYyparuit meau u Xpoma. CKOJIBKO 48-3JIEKTPOHOB
COJIEpKaT HEBO30YKIEHHBIE aTOMBI ITHX JJIEMEHTOB?

284. HaiiTu KOIMYECTBO TEIUIOTHI, BBIICIAIONIEHCS TIPU B3pbIBE 8,4 J1 PEMYYEro rasa, B3sTOro npu
HOPMAJIbHBIX YCJIOBUSIX.

326. Bo CKOJIbKO pa3 U3BMEHHUTCSI CKOPOCTh peakiuu 2A + B — > A;,B, ecnu kKoHIIeHTpaIuio Bere-
CTBa A yBEIMYUTH B 2 pasa, a KOHLEHTpAIMIO BeniecTBa B yMeHbIIUTE B 2 paza?

392. Ckonbko rpammoB Na,SO; notpedyercs i npurotoBieHus 6 1 8 %-ro (1o macce) pacTBopa
(p = 1,075 r/mm)?

415. Cxonbko rpaMmmoB Na,CO3 cogepxutcs B 500 mn 0,25 H. pactBOpa?

464. BerynciuTh OCMOTHYECKOE JaBJICHUE pacTBOpa, coaepxariiero 16 r caxapossl C;H»04; B 350
r H>O npu 293 K. I1oTHOCTE pacTBOpa CUUTATh PABHON €AMHHULIE.

581. Harmucath B HOHHO-MOJICKYJISIPHOU (hopMe ypaBHEHUS peaKIuii, MPUBOIAIINX K 00pa30BaHHUIO
MaJIOUCCOIMUPOBAaHHbBIX coeanHenuid: a) Na,S + H,SOy; 6) FeS + HCI; 8) HCOOK + HNOs; ) NH4Cl +
Ca(OH),; n) NaOCl + HNOs .

687. CocTaBUTh CXeMbI AJeKTpoiin3a BoAHbIX pacTBopoB H,SO4, CuCly, PB(NO3), ¢ miatuHOBBIMU
JIEKTPOJIaMH.

4.2 TecTOBEIE 3a0aHUI

@OHJI TECTOBBIX 3aJaHUN coaepkUT 556 BorpocoB. IIpuBoaaTCs mpuMepsl 3aJaHUi MO KaK0H Te-
Me.

36



Tema Crpoenue aroMa u [ leproanyeckas cucreMa

1. ATom yriiepoaa B 0CHOBHOM COCTOSIHHH COMEPIKHT__ HeCMAPEeHHBIX JIEKTPOHA.

1) 4 2) 3 3)0 4) 2
2.  MeraummyecKne CBOICTBA 3JIEMEHTOB B EPHO/IE ¢ YBEJIUUEHHEM 3apsi/ia siipa aToMa...
1) ycunuBarotcs 3) He U3MEHSIOTCS

2) ocimabeBalT 4) M3MEHSIOTCS IEPHOANIECKH

3. Paauyc aTOMOB YMEHBIUAETCS B PSIAY DJIEMEHTOB...

1) Br,F,Cl 2) Se, S,0 3) Li,Na, K 4) P,Si,S

4. ®opmyiaa BOIOPOIHOIO COETUHEHHUN FJIEMEHTA, 00PA3YIOUIEro BhICIHUI OKCHU/ 3205 , IMeeT BH/...

1) OH, 2) OH, 3) OH, 4) OH
5. Oxkcux — nony (02_ ) COOTBETCTBYET 3JIeKTPOHHAsI KOH(UTypauus...

1) 1522522]95 3) 1522522pO

2) 1s°25°2p° 4y 1s°2s°2p°

6. HanMeHBUIYIO YHEPTHI0 HOHU3AIMH HMEET ATOM...
1) xpemuust 2) amoMUHUS 3) Hatpus 4) maraus

7. B mepuoje ¢ yBeJITMYEHHEM TOPSIIKOBOT0 HOMEPA 3JIEMEHTOB OTHOCUTEILHAS DJIEKTPOOTPHIATEILHOCTb...
1) ocraércst mocTOSTHHOM 3) yBenmuumBaeTCs
2) W3MEHSETCS TePUOANIECKU 4) ymeHbIIaeTcs

8. Haub6oJbiee unciio HecnapeHHblX IJICKTPOHOB B OCHOBHOM COCTOSAHHH COACPKUT aTOM...

1) xpemHus 2) docdopa 3) amoMuHHS 4) xyopa
9.  slapo m3oToma xiopa |, Cl’7 copepaut_ HelTpoH(0B).
1) 17 2) 20 3) 18 4) 37

24
10. DaexrTpoHHasi KOHPUIYPALHsI OCHOBHOTO COCTOSIHHSI BHEIIHET0 3JIeKTPOHHOTO YPOBHs aToMa Maruus , Mg

HMeeT BU/...
1) 3s'3d" 3) 3s'3p'
2) 3s5°3d? 4) 3573p°

Tema XuMunueckas CBsI3b U CTPOEHUE BELIECTBA

11. ®opmyaa BemecTBa ¢ TETPAIAPHUECKHM CTPOCHHEM MOJIEKYJIbI HMEET BHUL...

1y H,0 3) BF,
2) CH, 4) NH,

12. Opourtanm S —S u S — P NepeKpPHIBAIOTCH B MOJIEKYJIAX...
1) H, uw HCI 3) Sg u CO,
2) O, u CH, 4) Cl, w NH,

13. BemectBa, cogepikaiue TOJbKO KOBAJIEHTHBIE CBA3MH. ..

1 K,SO, . NH, 2) KCI, PO, 3) CO,.H,S 4) NaCl.SO,

14. BeHIeCTBa, coaepikamue TOJbKO KOBAJICHTHBIC MMOJIAPHBIC XUMWYECKHE CBA3H, IPUBEACHBI B PAAY...

H F,,H,S0,, PO, 2) NO,,S0OCL,CH,COOH
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3) PF,.CLO,.NH,CI

15. BanenTtHblii yroa pasen 120° B Monexyie...

1) MgE, 2) LiF

4) H,PO,.BF,.CH,COONa

3) CF, 4) BF,

16. B coenuneHuu, 00pa30BAaHHOM aTOMAMM DJIEMEHTOB ¢ MOPSIAKOBbIME HOMepamu 11 u 17 ¢Bsi3b...

1) noHopHO-aKuenTopHast 3) nonHas
4) KoBaJIGHTHAas

2) BogopoIHas

17. HauGosiee MPOYHOIi ABJIAETCA CBA3HL MEKIY JIEMEHTAMH B MOJIEKYJIe, GopMyJia KOTOPOIi...

3) H,Te 4) H,S

4) BaSO, u CH,OH

1) H,Se 2) H,0
18. BemecrsamMu ¢ KOBAJIEHTHON HEMOJISIPHON U HOHHOM CBS3LI0, ABJIAIOTCSL. ..
1) H,S u CH, 3) N, u KF

2) H,0 u KCI

19. Auama3s nmeer_ KPHUCTANIHYECKYIO pelIeTKY.

1) monekynsipHyo
2) aTOMHYIO

3) MeTaITHYEeCcKyIO
4) HOHHYIO

Tema Kiaccel HEOpPraHM4eCKUX COCTMHEHUI

20. KuCJIOTHBIM H OCHOBHBLIM OKCHUJIOM SAIBJIAIOT-
Col..

1) SO,, Fe,O,
2) FeO, ALO,
3) FeO, Fe,O,
4) CO,,FeO

21. ToJbKO KMCJIOTHI PEACTABIEHDI B PAAY...
1) H,S0,,Na,PO,,CH,,CO,

2) H,50,,NH,,H,S, NaHCO,

3) HCI,CH,COOH,NaH, H,0,

4) HNO,,CH,COOH,HF,H,S

22. B u30bITKE HIEI0YH He PACEOPACICAL...
1) Mg(OH),

2) AI(OH),

3) Cr(OH),

4) Zn(OH),

23. B cxeme «KHCJIOTHBIA OKCHJ + OCHOBaHHE =
<o + o> IPOAYKTAMM PEAKIUH SIBJISIIOTCS

1) xucnora

2) coib

3) Boma

4) OCHOBHOM OKCH]I

24. KHCJIOTHBIMH SIBJSIIOTCH OKCH/BL...
1) maraus

2) cepnl (IV)

3) azora (V)

4) xenesa (I1)

25. KucioraMu, KOTOpbIe He 00pazyiont KACIBLIX
coJieii, ABJIAIOTCS:

1) consmas

2) cepHas

3) oprodochopHas

4) azorHas

26. Oxcumamu, KOTOpPbIe MPOSIBISIOT amorep-
HbI€ CBOIiCTBA, ABJISIOTCS:

1) Cro,
2) Cr,0,

3) CaO
4) BeO

27. Bce BelIeCTBAa PearupylOT MekIy coGoi B
rpynme...

1) BaO,MgO,CuO

2) S0O,,Ca0, AL,

3) KOH,Ca(OH),,Fe(OH),
4y HCIl,HBr,HI

Tema CriocoObI BEIpOKEHHS COCTaBa pacTBOpa

28. MaccoBasi 10Jisl COJIM B PAcTBOpe, MOJyYeH-

HOM mnpu cmemuBaHuu 150 r 2%-ro u 350 r
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4% —ro0 pacTBOpoOB, cocTaBiasieT___%.
11,7

2)3

3) 3,4

4) 6,8

29. Macca cepHOil KHCJIOTBI, cofepKamasaca B 2
JI pACTBOpA ¢ MOJISIDHOM KOHIEHTpanueil 3KBHBa-
JeHToB 0,5 moab, paBHa_____rpamMmm(am).

1) 24,5

2) 98

3) 196

4) 49

30. Macca pacrBopennoro semecrsa B 500 mu
25%-ro pacrBopa optodocdopHOli KHCIOTHI

(H,PO,) (p=1,2r/mn) paBua_____rpammam.

1) 250
2) 100
3) 150
4) 104

31. MaccoBas goas docara kamus (K, PO,) B

pacTBope, MNOJIy4YeHHOM mpu pacrBopennn 0,5
MoJib B 124 r Boasl paBHa____ %.

1) 46

2) 69

3) 23

4) 72

32. Macca Boabl, HeoGXoauMasi 1Jisi NPHIOTOB-
genns 400 r 20%-ro pacTrBopa HHMTpaTa KajJaus
(KNO,), paBua rpaMMam.

1) 160

2) 80

3) 320

4) 360

33. Cmemamu 200 r 20%-ro u 300 r 10%-ro
pacreopos rawokossl (C H,,0; ). Maccosast nous

BelllecTBA B IOJYYEHHOM pacTBOpe OyaeT pas-
Ha___ %.

1) 16

2) 14

3) 15

4) 18

34. Mousipaasi KOHUEHTPAUMS DKBHUBAJEHTOB
cyasdara mexu (ID (CuSO,) B pacreope, moay-
YeHHOM pacTBopenneM 12,5 r meaHoro Kymopoca
(CuSO4 [5H20) B 100 M Boabl (M3MEeHEHHEM

00béMa TNpH PACTBOPEHHHM TBEPJIOI0 BeUIECTBA
npeHedpeyn), paBHA__ MOJIB/JI.

Tema PaBHOBecHe B pacTBOpax dJIEKTPOJIUTOB

35. .. AUCCOMaANMM — 3TO0 OTHOIICHHE YHuCIa
MOJIEKYJI, TUCCOLMMPYKOIINX HA HMOHBI, K oﬁmeMy
YHUCTY MOJIEKYJ PACTBOPEHHOI'0 BellleCTBA.

36. JlanHOMY ypaBHEHHIO peaKIHu
ONH,OH + H,S0, - (NH,),S0, +2H,0
COOTBETCTBYET COKPAIEHHOE MOJIEKYJISIPHO-
HOHHOE YPABHEHHE. ..
H"+OH < H ,O
1) BepnO
2) HEBepHO

37. YpaBHeHHe peakuud, NPAKTHYECKH OCYIIe-
CTBHMO# B BOJHOM PacTBOpe, HMeeT BUI...

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. CuaaGbIMu 3JeKTPOIUTAMH SABJIAIOTCH:

1) Cr(OH),
2) CrCl,

3) CsOH
4) H,S

39. K cHIbHBIM 3J€KTPOJIUTAM OTHOCUTCSL. .
H H,SiO,

2) H,S

3) KOH

4y CH,COOH

40. M3 Tpéx rpynm BemiecTB BhIGepHTE TY, KOTO-
Pasi COTEPHKUT TOJIBKO CHIbHbIE JIEKTPOIHTHL...

1) NaCl,Cu(OH),,HNO,
2) BaCl,,H,CO,,NaOH
3) K,S0,,HNO,,Ba(OH),
4 H,S,Cu(OH),,MgClI,

41. CoxpauieHHOMY HOHHOMY YPABHEHHIO
H*+OH < H,0
COOTBETCTBYET MOJIEKYJISIPHOE YPaBHEHHE...

1) NaOH + HNO, - NaNO, + H,0
2) Cu(OH), | +H,S0, — CuSO, +2H,0
3) KOH + HNO, - KNO, + H,0
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4) 2NH,OH +H,S0, — (NH,),SO, +2H,0

42. CoxpauieHHOMY HOHHOMY YPABHEHHIO

2 2-
Pb™ +S* - PbS
COOTBETCTBYET YPABHCHUE B MOJICKYJIAPHOM BH-
H€...

1) PbCl, + 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. CuabHbIe YIEKTPOJHTHI B BOIHBIX PACTBO-
pax IUCCOUMHPYIOT HA HOHBI MPAKTHYECKH MOJ-
HOCTBIO.

1) BepHo

2) HEBEpHO

44. B xkakom ciyuae peakiuusi 00MeHa He MpoTe-
KaeT...

) Cu(NO,), + H,S0O, -
2) NaOH+ H,SO, -

3) Na,PO, + FeSO, —
4) ZnSO, + KOH -

Tema. OKUCIUTEBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHT

45. Yxaxure xo3(pduuuent mepen MosIeKyJI0i
BOCCTAHOBHTEJISI B YPABHEHHH PeAKIIHH

KNO, + H,S0, + KI - K,SO, + NO+1, +H,0

1)
2)
3) 1
4) 3

46. Cymma k03QQUUMEHTOB B YPABHEHMH pPeaK-
HHH

KOH +Cl, O - KCI+ KCIO, + H,0

paBHa...
1) 10
2) 12
3) 18
4) 16

47. OxucauTenbHBIE CBOMCTBA okcHaa cepbl (IV)
(SO,) nposBasIOTCA B peakuuM...

1y SO, +H,S -
2) S0,+0, -

3) SO, +Ca(OH), -

4) SO, +KMnO, + H,0 -

48. OxmucauTeneMm B peakiuu

2) BOCCTaHABJIUBAIOTCS

3) OKHCISIOTCA U BOCCTaHABIMBAIOTCSA OJTHOBPEMEH-
HO

4) OKMCISAIOTCS

50. Mepmanranar kamus ( KMnO,) moxer npo-

SIBJISTH B OKHCJINTEIHHO-BOCCTAHOBUTEIBHBIX pe-
aKIUsAX CBOMCTBA...

1) ToNBKO OKHICIUTENS

2) OKHUCIHTENS ¥ BOCCTAHOBHUTEIIS

3) HUM OKHCIIHUTENs, HM BOCCTAHOBUTEIS

4) TOJBLKO BOCCTAHOBHTEIIS

51. BoccTaHoBHTENEM B peaKkiuu

K,Cr,0, +3KNO, +4H,S0, = Cr,(S0,), +3KNO,

ABJACTCA...
D K°
2) NO,~
3) Cr,0:"
4) SO;

52. Cymma k03(QUUMEHTOB B yPABHEHHH peak-
HUH

NH, +0, - NO+H,0

paBHa...

1 21

KMnO, + KNO, + H,SO, — K,SO, + MnSO, + KNO, 3 B30

fABJISIETCA...
1) KNO,

2) H,50,
3) MnSO,
4) KMnO,

49. B peakuuu
2NO, +2NaOH = NaNO, + NaNO, + H,O

HOHBI HATPHS...
1) He U3MEHSIOT CTEIICHN OKHUCIICHUS

4) 20

53. Yemy paBeH ko3GQHIHEHT mepea MOJIEKYJI0i
BOCCTAHOBMTEJIS B YPABHEHUH PeaKIUH

KMnO, + Na,SO, + H,50, — MnSO, + Na,SO, +

3

D

2) 1
3) 2
4)5

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

dopmyna uona CHenenb OKUCIeHUs
aTombl (pocopa BHICTYNAIOT B KauecTBe...
1) okucnurenel U BOCCTAaHOBUTENIEH OJJHOBPEMEHHO _ 1) +6
2) okuciuTeneu 1) Mn04 2) +7
BOCCTAHOBUTEJICH 2-
3) BOCCTAHOBUTEIIC i 3 § 2) Cr207 3) +3
4) NOHOPOB HEMOIEIEHHON ICKTPOHHOM Maphl B 4) +5
3) [AI(OH),]
55. VYcranoBure coorBercTBHE MEKIY (PopMy.aI0ii 4 VO:
HOHA U CTeNEeHbI0 OKHCJIeHHS aToMa MeTa/Lla B 3
HeM.

Tema OCHOBBI XUMHUUYECKON TEPMOANHAMUKH

56. HanﬁonbmeMy SHAYCHHUIO JHTPONMU COOTBETCTBYET COCTOAHUE BO/ADI...

D) H,0, 305k
2) HZO(mE)ZOOK
3) H,0,005k
4) H,0,02731

57. Camonpou3BoJIbHBIM Ha3bIBAETCS MPOLECC, KOTOPBIii...

1) Bcerna conpoBoOXKIAETCS BBIAECIEHHEM TETIIOTHI

2) mpoTtekaeTr OBICTPO

3) crocoOeH K OCYIIECTBIICHHUIO 33 JOCTATOYHO KOPOTKOE BpeMsi 0e3 100aBlIeH s KaTain3aTopa
4) crnocoOeH NpoTeKaTh B cUCTeMe 0e3 BHEITHEr0 BO3JCHCTBHS

58. Ilpomecc mepexoaa cHCTEMBI H3 OIHOTO COCTOSTHHUSI B APYroe MPH MOCTOSTHHOM JaBJEeHHH HA3LIBAETCH...
1) mzomerpuyeckum

2) annabaTHYECKUM

3) n300apHBIM

4) M30XOpPHBIM

59. W306apHBIM MPOILECCOM, MPOTEKAILIUM ¢ H3MEHEHHEM TeMIIEPATYPhl CHCTEMbI ABJAETCH. .
1) TasHue apma

2) KWIIGHHE BOJIbI

3) pacteopenue NaCl B Boze

4) mnaBieHHUE XKelie3a

60. KounvecTBeHHOE COOTHOIEHHE MeXKIYy M3MEHEHHeM BHYTPEHHel JHePruu, TemIoToid u paGoToii ycTaHaAB/IH-
BaeT______3aKOH TePMOJAMHAMHKH.

1) marerit

2) Tperuid

3) Bropoit

4) mepBbIit

61. Jdas nmaxoxnenns AH ;)98 peaKnun
4HCN(2) + 502(2) = 2H20(,»c) + 4C02(2) + 2N2

cjeayeT BOCNOJIb30BaThCs (POPMYJIOH...

(2)

0 _ 0 0 _ 0
Y AHzes - AH298,H20(9/c) + AHz9s,c02 (2) AH298,HCN(3)
0 _ 0 _ 0 _ 0
2) AHz98 - AH298,HCN(2) AH298,H20(9/c) AHzes,co2 (2)
0 _ 0 _ 0 _ 0
3) AHz98 - 4AH298,HCN(2) 2AH298,H20(9K') 4AHz98,C02 (2)
0 _ 0 0 _ 0
4) AH298 - 2AH298,H20(9/c) + 4AH298,C02 (2) 4AH298,HCN(3)

62. U3BeCTHO, 4TO JJIsI peakuuu
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3Ca(OH),,, +2NH,, = Ca;N
AH ), =905,6 k/lxc u AG

CaenoBaTebHO, 3TA peaKkUUsl...

+6H,0,,,,

2(k)

0 =931.4 k.

1) sK30TepMHUUECKas U PU CTAHAAPTHBIX YCIOBUAX MPOTEKAET B IMPSMOM HANPABICHUH
2) 3HIOTEPMHUYECKAs U MPH CTAHIAPTHBIX YCIOBHSX MPOTEKACT B 00PATHOM HAIPABICHUHN
3) sK30TepMHYECKas U IPU CTAHAAPTHBIX YCIOBHUAX IPOTEKAaeT B 0OpPAaTHOM HAIPaBICHUN
4) sHIOTepMHYECKas U IIPU CTAHAAPTHBIX YCIOBHIX MPOTEKAET B MPSIMOM HAIIPABICHUN

63. st moxyuenust 1132 kI Tenia mo peakmuu

2NO,_,, + O

(2)

=2NO

2(e)

AH® = =566 &/ moaw

HEe00X0AMMO 3aTPaTUThb____JHUTPa(oB) KHCI0poOaa (02 )

1) 56

2) 11,2
3) 22,4
4) 44.8

64. Tlpu mouy4enun 2 moas sranona (C,H;OH ), cornacHo TepMoXHMHYECKOMY YPABHEHHIO

(j2]12(9w) +-}1é

=C,H,OH,,,

AH® = —44 xITnc | monw

l3lﬂlIeJ151e1‘CSl______l(lI)K TEIJI0ThI.
1) 88
2) 222
3) 44
4) 66

65. Ilpu pa3ioxeHHH MEPXJIOPATA KAJTHUA COTJIACHO TEPMOXUMUYECKOMY YPABHEHH IO

KClo,,,, = KCl

+20,,,

AH° = =33 k]| monw

o0paszoBanock 10 MoIb KHCI0pOAA 02 . BeruncanTs temioBoi 3¢ dext peaknun (k:xk).

1) 660
2) 66
3) 132
4) 165

Tema XuMuueckas KHHETHKA U KaTallnu3

66. [ist yBeaudeHHsi CKOPOCTH MPSIMOi peaKkiuu
2N0<e) + 02<e) it 2N02(2)

B 1000 pa3 Heo0X0AUMO YBEJIHYUTD JaBJIeHHE
B __pa3.

1) 10

2) 100

3) 500

4) 330

67. TemneparypHbiii KodpduuueHT CKOpOCTH
XHMHYecKoii peaxuun ) =2. Ilpu oxaa:KaeHUH

cucrempi ot 100°C 10 80°C CKOpPOCTH peaKluH...
1) ymenbpmaetcs B 2 pa3a

2) yBeIndHuBaeTCs B 2 pasza

3) yBennuuBaeTcs B 4 pasza

4) ymenbInaercs B 4 paza

68. Vkaxure ypaBHEHHe OTpaKalolee 3aKOH
JeiiCTBUS MACC, /151 PeaKIuu

l,., +H,, = 2HI

2(2)

69. VYBennueHnue CKOPOCTH XHMHYECKOI peakmuu
NpH BBeJeHHMH KaTajM3aTopa MPOMCXOAUT B pe-
3yJbTaTe YMEeHbIIeHM . ..

1) ckopocCTH ABMKEHUS YACTHIL

2) TerutoBoro 3¢ dexra

3) sHepruu akKTUBALUU

4) SHEpruu CTOJIKHOBEHHS
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70. 3akoH, BbIPAKAIIMII BJIMSHHE KOHIIEHTpA-
Ui pearupyrounux BellecTB HAa CKOPOCTh XMMH-
YeCcKOi peaKIuu, Ha3bIBAETCS 3aKOHOM...

1) T'ecca

2) Baurt-T'odda

3) Appenuyca

4) pericTBUS Macc

71. Tlpu yBeauveHHHM AaBJeHHs B 2 pa3a CKo-
POCTH NPSAMON peakuuu

250, +0,,, = 280,

YBeJIUYUBAETCH B___ pas(a).
1) 6
2) 2
3) 8
4) 3

72. Ecau TemMneparypHblii Ko3(pduuueHT ckopo-
CTH XMMHYECKOii peakuuu ) =2, To 15 yBeJaude-

HHSl CKOPOCTH B 8 pa3 TemmepaTtypy Heo0X0IHUMO

YBEJMYHUTD HA _OcC.
1) 30
2) 40
3) 20
4) 80

73. Ecau TemmepaTypHbIii KOY(p(UUHEHT XHMH-
Yeckoii peakuuu ) =2, TO NPH NOBbIIICHHH TeM-

neparypst ot 20°C 10 50°C ckopocrh peak-
HHH...

1) ymenbmaetcs B 4 pa3a

2) yBennduBaeTcs B 8 pa3

3) yBennuuBaercs B 6 pa3

4) ymeHsInaeTcs B 2 pasza

74. ®opmyuia, BbIpakaomas NMPaBUJIO
Bantr-T'odda, nmeer Bua:

75. Ecam mnpu yBeJUYeHHH TeMMepaTypsl OT

20°C 10 50°C CKOPOCTh peaKkluu yBeJIuYHIach
B 8 pa3, To TemneparypHblii kKo3¢duuueHT XUMH-
YecKo peakuuu ( ) ) paBeH...

1) 4

2) 3

3) 2,67

4) 2

76. Tlpu yBeiMYeHHH KOHUEHTPALUH YrapHOrO
raza (CO) B 10 pa3, ckopocTb NPAMOii peakuuu

2C0,, +0,,, = 2CO

BO3pacTaer B______pa3s.
1) 100
2) 30
3) 10
4) 20

2(2)

Tema XuMHU4ueCcKOe paBHOBECHE

77. I[J'lﬂ CMEIICHUA PaBHOBECUA B CUCTEME

Hz(e) +S(m6) < HZS(e)
AH® =21 x/{oic

B CTOPOHY 06pa3oBanus ceposogopona ( H 2S ) He-
o00xoaHuMo...

1) MOHU3UTH AABJICHUE

2) TOBBICUTH JaBJICHUE

3) NOHM3UTH TEMIIEPATYPY

4) BBECTH KaTalu3aTop

78. Jlnsi yBesiMYeHHMs BBIXOJA AMMHMAKA 110 ypaB-
HEHHIO peaKuu He0OX0ANMO...

N, +3H,, = 2NH
AH® <0

1) moHU3UTH maBiIcHUE
2) TIOHH3WTbH TEMIIEPATYPY
3) TOHM3WTH KOHIIEHTPAIIUIO a30Ta

3(2)

4) mosbicuth KoHUeHTpauuo NH ,

79. Tlpu yBeanveHHH JaBJIEHUS B CHCTEMe

Co. +2H,, = CH,OH

AH’ <0
1) cocrosiHue paBHOBECHS HE U3MEHSAETCS
2) COCTOSHHE PaBHOBECHS MEHIETCS HEOJTHO3HATHO

3) yMeHbIIaeTCs BBIXOM MTPOLYKTOB
4) yBeNnMYMBAETCS BBIXOJ MPOIYKTOB

80. IIpu xumMuYeCKOM PaBHOBECHH...

1) Macca peareHTOB paBHA Macce HPOJAYKTOB peak-

uu

2) BHYTPCHHSSI SHEPTHs PaBHA HYIIIO

3) KOHIEHTpPALMH MPOJYKTOB PEaKIUU U HUCXOMHBIX
BEILECTB OCTAIOTCS HEM3MEHHBIMU

4) KOIMYECTBO BEUIECTBA PEAarcHTOB PABHO KOJHYE-
CTBY BEIECTBA POAYKTOB PEAKIHH

81. YpaBHeHus paBHOBECHBIX MPOIECCOB, B KO-
TOPHIX H3MEHEHHE JABJIEHHSI HE BBI3BIBAET CMe-
LIeHHsI PABHOBECHSI, MMEIOT BH/I:

1) Fe,0,,, +4CO, < 3Fe, +4CO,,
2) Ca0,,, +CO,, = CaCO,,,
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3) 2NO,, +0,,, = 2NO,,

4) CO, +H,0, = CO,, +H,.,

(2)
82. Xumuyeckue peakuuu, NPoTEKALIHE B MPO-
THBOMNOJIOKHBIX HATIPABJIEHUSAX, HA3BIBAIOTCH...

1) KaTaIMTHYECCKUMU

2) TepMOXUMUYECKUMU

3) KHHETUYECKHMH

4) oOpaTUMBIMU

83. KoauyecTBeHHOl XapaKTePUCTHKON XHMH-
YecKOro paBHOBeCHS SIBJIsieTCS KOHCTAHTA...

1) paBHOBecus

2) ycroitunBoCTU

3) rugponusza

4) HECTOMKOCTH

84. BpIxoq mpoOaYKTOB peakuuu mpeodaanaer
NpH...

1) Wcnonp30BaHUM KaTaIU3aTOPOB

2) K<<l

3) K>>1

4) WCTOJIb30BaHUW WHTHOUTOPOB

85. st paBHOBeECHOI cHCTEMBI
mA+nB < xC+ yD
BbIPasKeHHUe I/ KOHCTAHTHI PABHOBECHS HMeeT
BHI...
_Ac]iyp]

1)&W_ﬂ4mw

_ m[A]G]B]

7 e ldnlo]

=

86. [lnst peakuuu ¢ ydyacTtueMm ra3oB KOHCTAHTY
PaBHOBECHSI BHIPAKAIOT Yepes3 BEIECTB.

1) mnorHOCTH

2) Macchl

3) 00BbeMBI

4) mapuuanbHbIe TaBICHHUS

87. B cocrositHUM XHMHY€CKOr0 PABHOBECHS CKO-
POCTH MPSAMON peakUMU_____CKOPOCTH 0OpaTHOI
peakum.

1) Gomblie

2) paBHa

3) He 3aBHUCHT OT

4) MeHblIIe

88. Jlnsm sK30TepMHYECKOro mpolecca CHHTE3a
aMMHaKa O/JHOBPEMEHHOe IOHWKeHHe TeMIepa-
TYpbl H yBeJIMUeHHE JABJIEHUS______BBIXOI aM-
MHAaKa.

1) yBemuuuBaer

2) cHavayia YBEIMYHUBAECT, a 3aTCM YMCHBIIIACT

3) He BIHSCT

4) ymeHbIIaeT

Tema. O01ue cBOCTBa pacCTBOPOB

89. PacrBopsl, 06Jaga0MKe OQNHAKOBLIM 0CMO-
THYECKHUM JaBJIeHHEeM, HA3bIBAIOTCH...

1) m3oToHMUECKHMU

2) U30TEPMUICCKUMU

3) THIEePTOHUYECKUMU

4) nzobapuuecKUMu

90. OcmoTHuyeckoe JaBiIeHHE PACTBOPA [IIOKO3bI
(C4H,O;) ¢ mousipHoii konuentpaumeii 0,1

MOJIB/J1 Tpu 25 OC paBHo______ klla.
1) 51,6
2) 247.,8
3) 61,9
4) 123,8

91. KoHuentrpamus pacTBopa 3THJIEHIITHKOJS

0
(Tocon), 3amep3aromero npu —-37,2 C cocraBas-
eT_____ MOJIB/KI.

[Kmo =186 epao Bczj
? MOTb

1) 10

2) 20

3) 40

4) 2

92. KonueHTpauus pacTBopa IJTI0KO03BI
(C4H,0;), xunsimero upu 100,78 °C pasna

MOJIB/KT.
[EH =052 epao Bfej
2 MOb

1) 0,3

2) 1,5

31

4) 0,5

93. Meroa omnpejeeHdsi MOJSIPHOl Macchl pac-
TBOPEHHOTO BelIecTBAa IO NMOHIKEHHIO TeMIepa-
TYpbI 3aMep3aHHUA €ro PACTBOPA HA3BIBAETCH...

1) skcrpakuuei

2) 30yIUTHOCKOIUECH

3) KpuoCKomHen

4) meperoHkoi

94. Tunoronnyeckum mo orHomenurw k 0,1%
pacTBopy riwkosnbl asaserca 0,1% pacrsop...
1) sraHona
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2) riduepuHa
3) STHICHIJIMKOJIS
4) caxapo3sbl

95. Tlociie pacTBOpeHMs! BellecTBAa B PACTBOPH-

texe npu temmeparype 20°C naBiaenms Hacbi-
IEHHOTO0 NMAapa PAaCTBOPHTEJA HAl PACTBOPOM...

1) nmoHmxkaercs

2) MOBBIMIACTCS A0 KPUTHUCCKOTO 3HAYCHUS, 3aTEM
MTOHIIKAETCS

3) moBBIIIACTCS

4) He U3MeHsIeTCs

96. MosisipHast Macca HedJIEKTPOJIUTa, PacTBop 6

r kotoporo B 100 M1 BOABI KUIUT MPH 100,520C
paBHa_____T/MOJIb.

(Eyao =052 epao chej

: MO

1) 403
2) 6
3) 10
4) 60

97. PacrBop, coxepxamuii 11,6 r Bemecrsa B 400

0
I BOjbI, 3aMep3aeT mpu Temmepatype —0,93 C.
MoJisipHasi Macca PacTBOPEHHOI0 BelllecTBAa paB-
Ha r/M0JIb.

[ K, , =186 zpadl__zkej
? MOTb

1) 87

2) 58

3) 116

4) 29

=RI[C, [T,

98. Vpasuenne Bant-Todpdpa P Y
XapakTepusyioliee 3aBHCHMOCTbh OCMOTHYECKOI0
JAaBJeHHs OT KOHUEHTPallMM H TeMIeparyphl,
NPUMEHHUMO K PacTBOPaM...

1) cnabbIX IEKTPOIUTOB

2) HE’NEKTPOIUTOB

3) cycneHn3uii

4) CUJIBbHBIX JIEKTPOIUTOB

Tema OnexTpoxumuueckue mpoueccel. I'anpBanndeckuii anemenT. Koppo3us metanios

99. [lsist 3amMTHI KeJIe3HBIX M3/IEJnii 0T Koppo-
3MM B KayecTBe AHOAHOIO MOKPBITHS HCHOJb3Y-
IOT...

1) Cu
2) Sn
3) Ag
4) Zn

100. ITpn HapyuIeHW¥ OJIOBSIHHOTO MOKPBITHS Ha
JKeJIE3HOM M3IeJIHH B KHCJIOTe, HA aHoAe Oyaer
MPOTEKATH PeaAKIHSL...

1) 2H" +2e =H,

2) Sn** +2e =Sn’
3) Fe® —2e = Fe**
4) Sn’ —2e = Sn**

101. IMpu paGore raILBAaHHYECKOr0 JIEMEHTA, CO-
CTOSILEr0 W3 KEJIE3HOr0 M HHKEJIEBOT0 IJIEKTPO-

J0B (¢0(Fe2*/Fe°) =-0,44 B,
¢0(Ni2*/1vi°) =-0,25 B), norpy:xenusix B 0,01 M

pacTBopsl uX cyab(aToB, HA aHoAe OyAeT MpoTe-
KATh peakuys, ypaBHeHHe KOTOPOi HuMeeT BHL...

1) Fe" —2e = Fe**
2) Fe** +2e = F¢°
3) Ni** +2e =Ni’
4y Ni’—2e =Ni*"

102. Anoanoe mokpeIiTHE — 3TO...
1) Merann MOKpHITUS, OOJee aKTUBHBIM, YEM METaJLT

OCHOBa

2) MeTaJyl MOKPBITHS, MEHEe aKTUBHBIM, 4eM MeTalll

OCHOBa

3) MeTalul MOKPBITHS W METAJUT OCHOBA, WUMEIOIIHE
OJIMHAKOBYIO aKTHUBHOCTH

4) HeMeTaJUTMIeCKOe MOKPHITHE

103. Cormnacno ypasuenuro Hepucra...

1) MOTCHIHAJI DJICKTPOAAa 3aBUCUT OT €I0 MaCChl

2) MOTCHIHAJI JJICKTPOAda HE 3aBUCUT OT KOHLCHTpA-
AU DJICKTPOJIATA

3) TOTEHIHAIT JIEKTPO/Ia 3aBUCHT OT €TI0 MPHUPOJIBI

4) MOTEeHIMAJ JIEKTPOJa HE 3aBUCUT OT TeMIlepaTy-

pHI

104. s 3amuThl 0T KOPPO3HH CTAJBLHOIO M3/e-
JINsSl B KAYeCTBE AHOJHOI0 MOKPLITUS MOKET ObITh
HCHO0JIb30BaH METAJLL...

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

105. Posb KaTOAHOT0 MOKPBITHS HA JKEJIE3HOM H3-
JeJTUN MOKET BBINOJHATH METAJLL...

1) Sn
2) Al
3) Mg
4) Zn

106. Eciu ranbBaHUYEeCKHH 3JIEMEHT COCTABJIEH
M3 JIBYX CepeOpSHBIX JIeKTPOI0B, OAMH W3 KOTO-
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PBIX CTAaHOAPTHBIA, TO [JIsl JAOCTHKEHUS HamW-
oosabmero 3Hauenus JJC apyroi 3JjieKTpoj cie-
JAyeT MOrpy3uTh B...

1) 0,2M pacteop AgNO,
2) 0,4M pacrsop AgNO,
3) 0,5M pacrsop AgNO,
4) 0,1M pacteop AgNO,

107. CoraacHo cxeMe raibBaHHYECKOI0 3JI€MEHTA
2+ 2+
Zn|Zn** | Pb**|Pb

1) UMHKOBBIN AJIEKTPOJI SBISETCS aHOIOM

2) CBHHIOBBHIM 3JICKTPOX B Mpoliecce pabOThI 3Je-
MEHTa pacTBOPSETCS

3) DJIEKTPOHBI ABMKYTCS OT CBHHIIOBOTO JIEKTPOJIa K

[IUHKOBOMY

4) HMHK BOCCTAHABJIMBACTCS

108. Ecin raibBaHHMYeCKHH 3JI€MEHT COCTABJICH
U3 IBYX 2JIEKTPOIOB, OJMH U3 KOTOPBIX CTAHIAPT-

N N 0
HbII IMHKOBBIN 3J1€KTPOJ (¢ zn* 1 zn =—0,76 B), TO

JJIS TOCTH:KeHHUs HauboJibmero 3HadyeHus IJIC
BTOPBIM 3JIEKTPOIOM [0JIKeH OBbITh CTaHIaPT-
HBIA_____ 3JIeKTPOJ.

1) CBHHIIOBEIH (¢Opbz+ /pb==0,126 B)
2) meanbiit (@ cu>* /cu =+0,337 B)

3) cepeOpsHBIit ( ¢0Ag+ /Ag =+0,788 B)
4) BOJOPOIHBII

109. IIpn HapymieHud IMHHKOBOTO MOKPBHITHS HA
JKeJIe3HOM M3/IeJIMH BO BJIAJKHOM BO3/yXe HA aHOje
OyaeT NpoOTeKATh peaKuHs, ypaBHeHHE KOTOPOi
uMeeT BUL...

1) Fe’-2e =Fe*
2) Fe** +2e=F¢"
3y Zn’ —2e =Zn**
4) 2H,0+0, +4e =40H"

TeMa DIEKTPOXUMHUECKUE MPOLIECCHL. DIEKTPOITU3

110. Tasn mosyuennss 11,2 a1 xuciaopoxa (H.y.)
JJIEKTPOJM30M paciiaBa THAPOKCHAA HATPHS
(NaOH ) (Beixog mo Toky 100%) mHeodxogm-
MO______ rpamMM(0B) YMCTOM 1IeJIOYH.

1) 120

2) 80

3) 40

4) 160

111. YpaBHeHue mnpomecca, NPOTEKAOLIEr0 HA
HHEPTHOM aHOdEe MPH JJEKTPOJIH3€e BOIHOrO pac-

TBOpa xJ0puaa kamusi ( KCl), nmeer Bux...
1) 2H" +2e =H,

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

3) 2CI" -2e =Cl,

4) 2H,0+2¢ =H, +20H "

112. YpaBHenne mnpomecca, NPOTEKAIOINEr0 Ha
HHEPTHOM KaTo[e MPH 3JIEKTPO.IH3e BOIHOIO pac-

TBopa xaopuaa kaasuus (CaCl,), nmeer Bup...
1) Ca®* +2e =Ca

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

3) 2CI" -2e =Cl,

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

113. YpaBHenue mnpomecca, NPOTEKAIOIEr0 Ha
HHEPTHOM aHOJe NMPH JIEKTPoJiu3e BOJAHOr0 pac-

TBOpa iomnaa kamus ( KI ), umeer Bun...
) 2H,0-4e =0, +4H"
2) 4OH —4e =40H

3 21 -2 =1,
4) 0,+2H,0+42 =40H"

114. Corsnacno 3akonam ®apajesi Macca Belect-

Ba, MOJYYEHHOT'0 NIPH JIeKTPOJIM3E...

1) oOpaTHO MPOMOPIMOHANFHA KOJIHYECTBY 3JICKTPU-
YeCTBa, MPOIMYILIEHHOMY Yepe3 IIEKTPOJIUT

2) mpsiMO TPOIOPLUOHANIbHA KOJIMYECTBY 3JIEKTPO-
HOB, MPUHUMAIOIIMX Yy4acTUE B AJIEKTPOAHOH pe-
aKIUHI

3) He 3aBUCHUT OT €T0 MOJISIPHOM MacChl

4) TpsMO TIPOTIOPIIMOHANBHA €r0  AIEKTPOXUMHUYE-
CKOMY 3KBUBAJICHTY

115. Ecin mpu 3jeKTposm3e BOTHOrO pacTBOpa
comu 3Havenwe pH B KaToaHOM mNpOCTpaHCTBE
BO3pPOCJIO0, TO IJIEKTPOJIM3Y IOIBEPraercsi pac-
TBOP...

1) Cu(NO;),
2) CuBr,

3) ZnCl,

4) KCI

116. llpn npomyckaHuM IJIEKTPHYECKOTO TOKa
uepes pacrsop Hurpara memn (II) (Cu(NO,),) na
YrOJIbHOM KaTo/e BbIAeIsIeTCsl. .

1) Cu

2) 0,

3) H,0

4 H 2

117. YpaBHeHue mnpouecca, NPOTEKAWIIEro Ha
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YroJIbHOM KaToje NpH 3JIeKTPo.Iu3e BOAHOTO pac-
TBopa 6povuna mean ( CuBr, ), umeer Bup...

1) 2H" +2e =H,

2) Cu’" +2e=Cu

3) 2H,0+2e =H, +20H"
4) 2Br  —2e = Br,

118. Mpoaykramu, BBIIEJIAIOUIAMHCA HA HHEPT-
HBIX 2JIeEKTPOJaxX NMPH JIeKTPoJiu3e BOJIHOr0 pac-

TBopa xJaopuna mexu (CuCl, ), aasores...
) H,,0,

2) Cu,O,

3) Cu,Cl,

4) Cu(OH),,Cl,

119. HauGosibiiee KOJUYECTBO IIIEKTPHYECTBA
norpedyercs Il MOJyYeHHs] MYTEM JIEKTPOJIM3a
(BBIX0 MO TOKY NPUHATH paBHBIM 100%) 1 rpam-
Ma...

1) Cd

2) Mg

3) Hg

4y Cu

120. Tan nmoayuenus 71 r xJopa 3JeKTPOJIH3IOM
BOAHOTrO pacTeopa xaopuaa narpus ( NaCl) (Bbi-
xoa no Toky 100%) Heodxogumo rpamMm(oB)
YHCTOI cOMIN.

1) 234

2) 117

3) 146,25

4) 29,25

Tema JlucriepcHbIE CUCTEMBI

121. /Ipuskenne yacTHI AMCTEPCHOl (asbl B aHC-
NMepcHOil cpeae KOJNIOMIHOIO pacTBOpPa Ha3bIBaeT-
col...

1) npsimonMHEMHBIM

2) kosebaTeabHbIM

3) OpOYHOBCKHM

4) mocTynaTelbHBIMU

122. TucnepcHoii cucTeMoii, B KOTOpOii aucIepc-
HOil (pa3oii BbICTyNaeT ra3, a IMCNEPCUOHHON cpe-
I0ii — JKUJIKOCTh, SABJISETCS. ..

1) mena

2) MOJIOKO

3) npiM

4) mationes

123. ... — yacTh cuCTEMBI, OTHOPOAHAS MO COCTABY
U CBOIICTBaM M OT/JeJeHHAS OT APYTHX 4YacTeii cuc-
TeMBbI IIOBEPXHOCTHIO pa3jena.

124. T'ereporennasi cucremMa, COCTOSIIAS U3 ABYX
wiu 6oJiee (a3 ¢ CHIBHO Pa3BUTOI MOBEPXHOCTHIO
pasaena, Ha3bIBaETCs. ..

1) moBepxHOCTHOM

2) nuddy3noHHOH
3) nucnepcHo
4) OTHOPOIHOM

125. IpiM ¥ TymMaH OTHOCSTCS K AHCIEPCHBIM
cucTeMaM THMOA...

1) smynbcus

2) a’po301b

3) 3051b

4) neHa

126. Cpenn npuBeIeHHBIX BEUIECTB IUCHEPCHOI
cucTeMoi ABasAeTC. ..

1) pactBOp caxapa

2) MOJIOKO

3) pacTBOp XJIOpHIa HATPHUS

4) pacTBOp ITHOKO3bI

127. ... - 3T0 cuCTEMBI, B KOTOPHIX MEJIKHE YaCTH-
IbI BelllecTBa (QUcNepcHas (a3a) pacnpeeaeHbl B
OTHOPOAHOM cpene (aucnepcuoHHOW ¢haze): Ku-
KOCTH, ra3e, Kpucraiie.

Tema Kosutonansle pacTBOpBI, UX CTPOCHUE

128. Meroasl mosiy4eHHs KOJJJIOHAHBLIX PACTBO-
POB, OCHOBaHHbIe HA 00beIMHEHUHU 00Jiee MeJKUX
YacTHIl B 0oJiee KpYNHbIe, HA3LIBAIOTCA. ..

1) menTm3armOHHBIMU

2) arperaliOHHBIMU

3) ruApOIUTHUYECKUMHU

4) KOHACHCAIMOHHBEIMH

129. OGpasoBanne KOJLUIOHAHOTO PACTBOpPa BO3-
MO3KHO B PEaKUHH. ..

1) AgNO, +KI -
2) MnO, + HCI -
3) Cl,+ KOH -

4y KOH+H,SO, -

130. CortacHo TeopuHM CTPOEHHsI KOJJIOMIAHBIX
PacTBOPOB MHIIeJLIA SIBIAETCS yacTuuei.
1) anexTpoHEHTpanbHOM
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2) MON0XKUTENBHO 3apsHKEHHON
3) oTpHUIIATENBHO 3apsHKEHHOM
4) TOMOT'CHHOM

131. Muuenisl 301 cyiabdara 6apus
{m[BaSO,1nBa’" 2(n—x)CI" }2xCl”
00pa3yloTcs NpH CIMBAHUHU PAaBHBIX 00bEMOB pac-
tBopos BaCl, w K,SO, npu yciosuu, uro xon-

uentpauus BaCl, _xonuentpamnn K,SO,
1) paBHa

2) BbllIE

3) Hmxke

4) 3HAYUTEIIBHO HIKE

132. Mertoa mosiyuyeHus1 KOJJIOUIHBIX CHCTEM, OC-
HOBAHHBIH HAa (U3UYECKOM APOOJEHHUH KPYMHBIX
YacTHIl, HA3bIBAETCH...

1) nucnepcuoHHBIM

2) KOHJEHCAMOHHBIM

3) menTu3aruoOHHBIM

4) rUAPOIIUTUIECKUM

133. Pasmep yacTuil B KOJUIOMAHBIX PacTBOPax
cocTaBJIsieT __cMm.

134. CorstacHo TeopuH KOJJIOHIHBIX PACTBOPOB
rpasyJa (KoJJoMIHAs YaCTUIIA) MOKeT ObITh...

1) MONMOXHUTENbHO 3apSXKEHHOU

2) JIEeKTpOHEHTpaTHHOU

3) oTpHUIATENILHO 3apsDKEHHOM

4) ¥ MOJIOKUTETBHO, U OTPULIATENBLHO 3apsSKEHHON

135. sInpo BMecTe ¢ MPOTHBOMOHAMH aaCOPOUH-
OHHOTO CJI0SI COCTABJISIET KOJUIOMIHYIO YACTHILY,
HJIH TPaHyILy.

1) BepHo

2) HEBEpHO

136. B ¢popmy.iie MHLEIBI KPEMHHEBO KHCJIOTHI,
Z - o603Ha4aeET...

{{mH,SiO,], nHSIiO;, (n—x)Na }x]\;a

AHopo

Ipanynna

Muyenna
1) arperar
2) atoMm
3) muddy3HbIi croit
4) noTeHUMANONpeAEIIOINN HOH

Tema [loBepXHOCTHBIC SBICHHS U aICOPOIIHS

137. Xumuyeckne peakuuu, NPOTEKAWIIHE HA
rpaHuIe pasaea ¢a3s, Ha3bIBalOTCH...

1) romoreHHBIMU

2) 2K30TE€pPMUYECKUMU

3) SHAOTEPMHUECKUMHU

4) rereporeHHBIMHU

138. HauGonee wyacro mucmoab3yemoii ¢opmoii
YPaBHeHHsI U30TEPMBbI a/ICOPOIUHU SIBJISIETCS ypaB-
HEHHE...

1) JIsurmropa

2) CMOIyXOBCKOTO

3) Ban-gep-Baannca

4) bonbiMana

139. 3aBucumocTh BEIMYHHBI AACOPOUMHU OT PaB-
HOBECHOI KOHUIEHTPAUMA WJIH NaPUHATHLHOIO
paBHOBecHsI MPH TOCTOSIHHON TeMmIeparype, Ha-
3BIBACTCHA_ ajacopouuu.

1) uzoxopoit

2) uzobapoit

3) msoTepmoit

4) aguabaroi

140. N3meHenne KOHUEHTPANMH BelECTBA HA
rpaHuie pasjieia ¢a3 Ha3bIBaeTcs. ..

1) mecopOumeit

2) amcopOumeit

3) KoHIEHTpanuel

4) 3amnojaHeHUEM

141. XapakrepHbIM NpU3HAKOM O00BEKTOB, H3y-

YyaeMbIX B KOJIJIOUAHOH XMMUH, SIBJISETCS...
1) rereporeHHOCTH

2) ceaMMEHTAIlMOHHAS HEYCTOHIMBOCTh

3) cocoOHOCTH K AHUATHN3Y

4) arperaTHBHasl HEYCTONUUBOCTh

142. K n0BepXHOCTHBIM SIBJICHHSIM OTHOCSATCS
MPOLECCHI, TPOTEKAOLIHE...

1) B Mex(a3zHOM MOBEPXHOCTHOM CJIOE

2) MeXIy BeIIecTBaMHU B OJTHOH da3ze

3) 6e3 U3MEHEHHSI XUMHYECKOT0 COCTaBa CUCTEMbI
4) ¢ U3MEHEHNEM XHUMHUYECKOTO COCTaBa CHCTEMBI

143. llpu nporexkaHnu MOHHOI agcopéuuHu U3 pac-
TBOPa acopOUpPYIOTCSL...

1) Monexymsl

2) WOHBI

3) accolMaThl MOJIEKYI

4) aTombl

144. Tlonoxkenne 0 TOM, YTO YBeIMUEHHE PATUKA-
Ja (kapOOHOBBIX KHCJI0T, AMHUHOB, CIHUPTOB) Ha
OJTHY CH2 — rpynmy NpuBOAMT K BO3PACTAHHIO
MOBEPXHOCTHOII akTUBHOCTH B 3-3,5 pa3a, Ha3bI-
BaeTcs NPaBUWJIOM...

1) Tpyrosa

2) IMymeue—Tapan

3) Mroxmo—Tpaybe

4) dasuca—Tlanera

145. C yBeanmueHmeM jHeprud B3aHMOJeHCTBHUS
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MEXKAY 4YaCTHIAMH YAeJbHAsi TOBEPXHOCTHAS
JHeprus...

1) m3MenseTCS HEOAHO3ZHATHO

2) pe3Ko YMEHbIAETCS

3) He U3MEHSCTCS

4) yBenmM4HUBaeTCS

146. ®uznveckan agcopéuusi OT XHMUYECKOH OT-
JHYAETCH. ..

1) BBICOKMM TEIUIOBBIM 3(PQEKTOM U HeoOpaTUMo-
CTBIO

2) HEBBICOKHM TEIIOBBIM 3((HEeKTOM U 00paTuMo-
CTBIO

3) HEBBICOKUM TEIUIOBBIM 3((HEKTOM U HEoOpaTHMO-
CTBIO
4) BBICOKHM TETUTOBBIM 3D (PEKTOM U 0OPATHMOCTHIO

147. TloBepXHOCTHO-aKTHBHBIM SIBJISIETCSI Bellle-
CTBO, hOpMyJia KOTOPOro HMeeT BHI...

1) C,H;;COONa
2) Na,SO,

3) H,S0,

4) CH,COONa

Tema CBolicTBa 1 MPUMEHEHUE KOJUIOMIHBIX PACTBOPOB

148. Merton pasneneHusi, OCHOBAHHBI Ha IPo-
HUKHOBEHHH MOJIEKYJI M MOHOB uyepe3 MeMOpaHy,
He MPOHHLAEMYK JJs KOJUIOMIHBIX YacTHIl, Ha-
3bIBAETCA. ..

1) mepenocom

2) KoauepBaluei

3) anekTpodope3om

4) nuanmm3oMm

149. Koarysnsiuuio  3oiast  cyabdara  Gapus
(BaSO,), nony4ennoro no peakunn

BaCl, +K,SO, . - BaSO, | +2KCI

BbI3BIBAIOT...

1) xaTHOHBI 1 aHHOHBI OJTHOBPEMEHHO
2) aHWUOHBI YJIEKTPOJIUTA

3) HeWTpaabHbIE MOJIEKYJIBI

4) KaTHOHBI JIEKTPOJIUTA

(u36)

150. Kotouanast uacTtuma, OOJMy4YeHHAss MOpPH
B3aHMO/IeHCTBHH H30bITKA pacTBOpa XjJaopuia 0a-

pus (BaCl,) c cepnoii kncaoroii

(H,50,)...

1) 3apspkeHa OTPULIATENIEHO

2) “MeeT YaCTUYHbIN OTpULIATEIbHBIN 3apsia
3) He mMeeT 3apsna

4) 3apspKeHa TOJIOKUTEITBHO

151. Heiitpaau3zanus 31eKTPHYECKOr0 3apsaaa u
yAajieHHe THAPATHON 060JI0UYKH KOJJIOHIHBIX Yac-
THI BbI3bIBAET UX...

1) mepepacnpeneneHue

2) cTaOMIN3aLINIo

3) mepe3apsaky

4) paspyuieHue

152. HauGosibiiee Koaryjmpyioliee JeiicTBue Ha
30J1b C OTPHUUATEJbHO 3apSKEHHBIMH KOJIJIOW/I-
HbIMH YaCTHLAMU OKAa3bIBAET...

1) FeSO,
2) K,PO,
3) KCli

4) AlCI,

153. TIpouece o0bLeqMHEHHsI KOJLUIOMIHLIX YACTHIL
B 00Jiee KpynHbIe HA3bIBAETCAl...

1) cemumenTarust

2) menTh3anus

3) xoarynauus

4) KoauepBaus

154. 1ns 30nn BaSO, , noayuennoro no peakuun
Ba(NO,),,.;, * Na,SO, — BaSO, | +2NaNO;

b
HAWIYYIIUM KOAryJIupyoIuM AeiicTBHEM OyaeT

00J121aTh MOH...
1 S

2) PO;”

3) ClI”

4 CO;~

155. Ko/utonanble cucreMbl, B KOTOPBIX PacTBO-
putedb (BoAa) He B3auUMOjelicTBYeT € siApaMu
KOJJIOMIHBIX YaCTHUL, HA3bIBAIOTCA...

1) runporeHHBIMU

2) ruapodUIbHBIMU

3) reTeporeHHBIMU

4) runpodoOHBIMU

156. nreHcuBHOCTH GPOYHOBCKOIO IBHIKEHHUS
yCHJIMBaeTcsl MPH...

1) moHMXeHUU TeMIepaTypbl

2) yMEHBIIECHUH MacChl YaCTHUI]

3) yBEIMYEHHH MACCHI YaCTHI

4) yBeIMUEHHUH BA3KOCTHU CPEJb

157. HauGonbiiee xoaryiupymouiee aeficTBHe Ha
30J1b, MOJIYYEeHHBIH CMeIICHHEM PaBHBIX 00bEMOB

0,001 M pacrBopa Hurpara cepedpa (AgNO;) un

0,002 M pacreopa noxuna kaaus ( KI ), okaszbisa-
eT pacTBop...

1) CaCl,
2) FeCl,

3) FeSO,
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4y KCl

Tema TeopeTnueckue OCHOBBI AaHATUTHYECKON XUMUH

158. TIpu paz6asaennn 0,2 M pacTBopa COJISIHOM
knciorel (HCl) B mBa pasa, pH 6ymer mmersb
3HAYeHHe, PABHOE...

1 4

2) 1

3) 14

4) 13

159. Pacreop, B Koropom 3Havyenue pH mpakru-
YeCcKH He W3MEHsIeTCsl NMpH 100aBJeHUU HeDOJIb-
IIUX KOJHYECTB KHUCJIOTHI W OCHOBAHHUS, Ha3bl-
BaeTcs...

1) HeconeoOpasyrIUM

2) OydepHbIM

3) mpOTEOTUTHUECKUM

4) anpoTOHHBIM

160. s npuroroBjieHus: 2 J pacTBopa COJISIHOM

kucaoTel ¢ pH=1 Tpebdyercsi____MoJb HCI.
1) 0,2
2) 0,1
3) 0,5
4) 1,0

161. B 1 oM’ HACBHIIIEHHOTO PACTBOPA COXEPIHKHUT-
cs1 1,32010° moab xsopuaa cepeépa ( AgCl). 3na-
uenne I[P (AgCl) pasno...

1) 1,74007°

2) 3,6300°

3) 1,890

4) 1,3200°

162. PacrBopuMoCTh [JAHHOrO BeHIECTBA PaBHA
€ro KOHIIEHTPAIUHU B _pacrBope.

1) uctuaHOM

2) TmepechIeHHOM

3) HEHACBHIICHHOM

4) HaCBIIIECHHOM

163. Pacreop MgNH,PO,, B xotopom npousse-

JeHre KOHLEHTPAUuii MOHOB (HI/I)=1DIO'6, a BeJu-
unHa npousseaenus pacreopumoctu (IIP)= 100"
SIBJISIETCS...

1) KOHLIEHTPHPOBAHHBIM

2) TIepechIIeHHBIM

3) HaCBIIICHHBIM

4) HeHaCBIICHHBIM

164. B 2 a pacrBopa a3zorHoii kuciaorsl ¢ pH=2 co-
_moas HNO; .

JEPKUTCS__

1) 0,02
2) 2,0
3) 0,5
4) 1,0

165. B 2 a1 pacrBopa rHAPOKCHAA Kaius, UMe-
mero pH=13, conepaxurca____moas KOH .

1) 0,2

2) 0,02

3) 0,1

4) 1,0

166. Pacteop, B 500 MJ1 KOTOpPOro pacTBOPEHO
1,825 r coasinoii kucaorsr (HCI), umeer pH,
PaBHBIH...

s

2) 4

3) 2

41

167.pH 0,1 M pacrBopa Xxjopuga HaTpus
(NaCl ) pasen...

1) 0

2) <7

3) >7

4) =7

Tema KauecTBeHHBLIN XUMHYECKHI aHAJIN3

3+
168. ina oOonapy:xenus nonos Fe moxHo mc-
10JIb30BATh PACTBOP...

1) KSCN
2) NaCl
3) Ba(OH),
4) FeSO,

169. pu peiicteun consnoii kuciaorel (HCl ) na
pacTBop, cofep:KANA NOHBI Ag+ Halawoaaercs

o0pa3oBaHue...
1) cunero pactBopa

2) Genoro ocanaka
3) GecLBETHOrO rasa
4) uy€pHoro ocajka

170. Brinenenne ra3a mpu a00aBJIeHHH CHIIBHOI
KHCJIOTBI B HCCJIENYEeMbIii PACTBOP YKa3bIBAET HA
HaJIH4YMe HOHOB...

1) CI”

2) PO;"
3) NO;
4) CO;”
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171. lIpu B3auMoaeiicTBUU HOHOB Fe’* ¢ rexca-
unanogpepparom (II) kamns (K, [Fe(CN )6]) Ha-

0.1101aeTcs o0pa3oBaHue...
1) uepHoro ocaaxa

2) Oyporo ocazka

3) TEeMHO—CHHETO0 ocajKa
4) Oemoro ocaaka

172. lpn neiicteun ceposogopona (H,S) ma

pacTBoOp, cofep:KAIIUI MOHBI Cu™ Ha0/1101aeTcs
o0pa3oBaHue...

1) uepHoOro ocaaka

2) Geroro ocajka

3) cuHero pacTBopa

4) KpacHOTO pacTBopa

173. Ilpu ob6Hapyxkenun cyabpaT HOHOB (SOf_)

pacTBopoM coiu Oapusi HadawAaercs o0pa3oBa-
HHe...
1) uepHoOro ocaaka

2) Oenoro ocaaka
3) Oyporo ocanka
4) Genoro pactBopa

174. Aonnl KaJIus OKPALINBAIOT niamsi
B_____ IBeT.

1) 3eneHslit

2) KENThIk

3) ¢uoneToBHIi

4) xpacHBbI}

175. o KHCIOTHO—OCHOBHOW KjaaccupuKaAIMH
KATHOHOB TIPYNIOBBIM PEAreHTOM ISl HOHOB

Ca**, Sr**, Ba*" smasercs...
1) HCI

2) H,S0,

3) K,CrO,

4) (NH,),C,0,

Tema KonmnuyecTBeHHBII XUMHUYECKUHA aHAIN3

176. O6bem 0,15 H pacTrBopa cepHOil KHCJIOTHI
(H,50,), neo0xonumslii 1151 ocakeHns: HOHOB

Oapus (Ba2+) u3 60 ma 0,2 H pacTtBopa xJjiopuaa
oapus (BaCl,), pasen______mu.

1) 180

2) 40

3) 80

4) 90

177. {nn weiirpanmszanuu 200 Mur pacTrBopa cep-
noii kucaorsl (H,S0,) ¢ moasipuoii konuentpa-

nueii 0,1 moan/i Tpedyercsi____MJI pacTBOpa ruj-

poxcuna kanusi (KOH ) ¢ monsipnoii konnentpa-

uuei 0,2 MoJb/i.
1) 50
2) 150
3) 100
4) 200

178. TurpumerpuvecKkuii aHAIN3 OCHOBAH Ha 3a-
KOHE...

1) mocrositHCTBa cocTaBa

2) SKBHUBAJICHTOB

3) Amoraapo

4) nedCTBYIOIINX Macc

Tema Ouznko-xuMHUUYecKre U PU3NIECKHE METOIbI aHATIH3a

179. Meron anajiM3a, OCHOBAHHBLIH HAa TOYHOM
H3MEPEeHHH MACChI OMpeNe/IsieMOro BelecTBa WIH
€ro COCTABHBIX YacTeii, BhIIeJIsiEMBbIX B BHUJE CO-
eIMHEHUIi TIOCTOTHHOTO COCTABA, HA3BIBAETCH ...

1) dusnueckum

2) KOJIOPHMETPHUICCKUM

3) TUTPUMETPUUYECKUM

4) TpaBUMETPUYECKUM

180. AToMHO—3IMHCCHOHHBIE METOIBI AHAIH3A 0C-
HOBAaHbI HAa CNOCOOHOCTH BO30Y IEHHBIX aTOMOB
BelIeCTBA_____ JIEKTPOMATHHUTHOE H3JIy4YeHHe.

1) ucmyckats

2) npenoMusTh

3) mormomaTth

4) OTKIIOHSTH

181. Meron Ky/IOHOMETPHH OCHOBAH HA 3aKOHE...

1) HrroroHa
2) Jlamb6epra—byrepa—bepa
3) ®Dapanes
4) Knaiinepona—Kiaysnyca

182. DaexTpoxuMudeckuii MeToa, He C6A3AHHbBLIL C
NMPOTeKAaHHEM YJIEKTPOIHOH peaKknuH, Ha3bIBaeT-
col...

1) nmoreHunomerpuein

2) mossporpadueit

3) KOHAYKTOMETpHeH

4) KyJTOHOMETpHEH

183. llepeBon ananu3upyemMoro Bemecrsa B pac-
TBOP HA3BIBAETCS AHATH30M.

1) cyxum
2) MOKpBIM
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3) TUrpOCKONMUYHBIM
4) mnohoOHBIM

184. CnexTpajbHBIM METOI0OM aHAJU3a SIBJSIET-
col...

1) moreHIMOMETpPUUECKHUI

2) xpomarorpaduueckui

3) doromerpuueckuit

4) nonsiporpaduyeckuit

185. Pedppakromerpuuecknii mMeroa anaamsa oc-
HOBaH Ha U3MepeHnN Kod(punmenTa____ cBera.

1) orpaxenus

2) mpenoMIIeHU

3) paccesHus

4) mpoITycKaHus

186. MerTon ananu3a, 0OCHOBAHHBIN HA BbIJEJEHHH
BELIECTB HA JJIEKTPOJAX NPH NMPOXO:KIEHHH Yepe3
PACTBOPBI JIEKTPOJIMTOB NOCTOSIHHOIO 3JIeKTPH-
YeCKOro TOKA, HA3bIBAETCH. ..

1) monsiporpadueit

2) ANEKTPOrpaBUMETPUYECKIM
3) KOHIYKTOMETpHUeH

4) snexTpodope3oM

187. O6bexramu cneKTpo¢oTOMeTPHYECKOro
aHAJIN3a SIBJISAIOTCS...

1) sMmynbcuu

2) cycneH3uu

3) pacTBOpBI

4) a’po3oau

188. Meron anaau3a, OCHOBAHHBI HA 3aBHCUMO-
CTH Macchl IPeo0pPa30BaAHHOIO BellleCTBA OT KOJIM-
4ecTBA YJIEKTPHYECTBA, Ha3bIBaeTC. ..

1) xoHmykToMeTpuen

2) nomsiporpadueit

3) xynaoHOMeTpueit

4) moTeHLHOMETpUen

Tema Oprannueckue 1 HEOPraHUYECKUE MTOITUMEPHI

189. Moanmepom Ha3bIBaeTCS. .

1) nro6oe BemecTBO ¢ OOJIBIION MOJIEKYIISIPHOHN Mac-

coit

2) HHU3KOMOJIEKYJISIPHOE BEIECTBO, BCTYHAOIICEe B
PEAKIHIO MOJIUMEPU3ALNT

3) BBICOKOMOJIEKYJSIPHOE BEIIECTBO, COCTOSIIEE M3
MHOT'OKPATHO MOBTOPSIIOLIMXCS TPYIII aTOMOB

4) MHOTOKPATHO MMOBTOPSIOLIASICS TPYIIA aTOMOB

190. HarypaabHblii KaydyK mpeacraBisieT co0oi
MOJHMEP, MOHOMEPOM KOTOPOTO SIBJISIETCSL...

1) npomnen

2) MUBHHHII

3) crTupo

4) u3ompeH

191. Moaumep, KoTopoMy cooTBeTcTBYeT (opmy-
aa (—CF, — CF,—), na3piBaercs...

1) dropmeran
2) ¢ropomnacr
3) mudropmeran
4) ¢roparan

192. YcranoBHTE COOTBETCTBHE MEKIY COCTABOM
H HA3BAHUSIMH MOJIMMEPOB.
cocmae nonumepa Hazeanue

1)oprannyeckuii noaumep 1) cepoyraepon

2)371eMEHTOPTaHUYECKUH T0- 2) moyivcuiIaH
Jumep 3) monucTupon

3)HeopranuyecKkui 4) cUTUKOH

193. MoHoMepoM NPUPOAHOTo MOJIUMEPA KAYYYKA
SIBJISIETCS YIJIEBOIOPO/I, 001Iasi (hopmyJia KOTOpO-
ro...

1) C11H211—2

2) CnH2n+2
3) CnHZn
4) CnHZn—6

194. Heopranuyeckoii KHCJIOTOH, uMeromeii mo-
JIMIMepPHOe CTPOEHHeE, SIBJISIeTCS ...

1) yronbHas

2) KpeMHueBast

3) cepHucras

4) xyjopHast

195. K cuHTEeTHYECKMM OpPraHHYecKHM MHOJIHMe-
PaM OTHOCHTCHL...

1) nporeun

2) tedioH

3) memnoao3a

4) Kkpaxman

196. HuzkoMos1eKyJIsIpHOE BeIecTBO, MOCIe10BAa-
TeJbHBIM MPHCOeIHMHEHHEM MOJeKYJ KOTOpPOro
o0pa3yercsi MaKpOMoJIeKyJa MoJauMepa, Ha3bIBa-
eTcsl...

1) moHoMepom

2) nuMepom

3) onuromepom

4) seMEHTapHbIM 3BEHOM

197. CunrernyecKuM moJMMEpPOM SIBIISIETCHL...
1) Genok

2) Kpaxman

3) uestroio03a

4) MOJIMCTUPOIT
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Tema MeTo1bl TOJTyYEHHS TTOJTMMEPOB

198. Cunrernyeckne BOJIOKHA MOJYYAIOT PeaKi-
eil...

1) xumuueckoir MOTUPHUKAIINN

2) MOJIMKOHICHCALUU

3) comonuMepu3anuu

4) morMMepHu3aIuu

199. MckyccTBeHnbIe MOJUMEPBI MOJIYYAlOT...
1) BBIIENEHUEM K3 MPUPOJTHOTO CHIPHSA

2) moauduKameit mpupoaHbIX HOINMEPOB

3) CHUHTE30M U3 HEOPraHMYECKUX BEIIECTB

4) moaudukanueil CHHTCTUYECKHUX MTOJIMMEPOB

200. ColppeM ISl  TOJIYYEHHSI HMCKYCCTBEHHBIX
BOJIOKOH SIBJISIETCSL...

1) xayuyk

2) pe3unHa

3) kpaxman

4) nemo03a

201. MoaucTHPOS MOJYIAIOT B PE3yJIbTATE...
1) nmonMmepu3auuy BEeHMWIOEH301a

2) NOJMKOHJECHCAWH MojudeHoa

3) HOJIMKOHJCHCAINH JHOJIA

4) mormMMepH3aIui Kpaxmaa

202. Monnasn moJMMepu3anusi MPOMCXOIUT Yepes
CTaJUI0 00pPa30BaHNs AKTHBHBIX IIEHTPOB, B Kaye-
CTBE KOTOPBIX BBICTYNAKOT...

1) KaTHOHBI U paAUKAIIbI

2) KaTHUOHBI U aHUOHBI

3) aKkTUBHBIE MOJIEKYJIbl U aHUOHBI

4) paauKalbl U aHUOHBI

203. /st mosiyueHUsi CHHTETHYECKUX IOJIUMEPOB
HCMOJb3YIOTCS peaKum...

1) monmmepuzanuu 1 U30MEPU3ALUHI

2) TmoNMMepU3aIiH U TOTUKOHACHCAIINN

3) noaMMepu3alnry U 3TepUPHUKALIIH

4) MOJMKOHIEHCALMU U TUIPOIN3a

204. CunTeTHYeCKH KAy4yK HOJIYYal0T MOJIHMe-
pu3anmeii...

1) meTtunaxpunara
2) OyragueHa—1,3
3) crupona

4) akpuIOHUTpUIA

205. B kauecTBe HH3KOMOJIEKYJISIPHOTO BEIIECTBA
B peakuusax MOJMKOHIEHCAIlHH 4anle Bcero obpa-
3yercsl...

) H,S
2) CO,
3) NaCl
4 H,O

206. Oco0eHHOCTHI0 pPeaKIMH OJIMMEPH3AIMH,
oTJMYaoIIell ee OT MOJMKOH/JAEHCAIIMH, SIBJISIET-
col...

1) oOpa3oBaHwe TOOOYHBIX HH3KOMOJEKYJISIPHBIX
IIPOJIyKTOB

2) OTCYTCTBHE Pa3BETBJICHHBIX CTPYKTYD

3) peruoceneKTUBHOCTH MpoLecca

4) orcyrcTBHE TOOOYHBIX  HU3KOMOJIEKYJISPHBIX
IIPOJIyKTOB

207. Ipouecc 06pa3zoBaHus MOJUMEPOB IyTEM M0-
CJ1eIOBATEJILHOTO NPUCOeIMHEHHS] MOJEKYJ Mo-
HOMepa Ha3bIBaeTCsl peaKuueii...

1) nommkoHIeHCAITUH

2) TOoIMMepH3aInH

3) noIuIenTH3aLNI

4) nonudTHPUPUKALNI

208. IoanCcTHPO MOTYHAOT NOJUMePHU3AMHeit...

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

3) C,H,CH =CH,

4) CH,=CH,

Tema CtpoeHue 1 cBOICTBA TOJIMMEPOB

209. OcHOBOIi CHHTETHYECKOr0 BOJIOKHA KANPOH
SIBJISIETCS] OCTATOK...

1) a¢upa kKanmpOHOBOH KUCIOTHI

2) OKCHKAINPOHOBOW KHCIIOTHI

3) aMUHOKANpPOHOBOH KHUCIIOTHI

4) aHTHIpHUIA KAIPOHOBOM KUCIIOTHI

210. Kpucrajuinyeckue ImoJuMepbl, B OTJIHYHE OT
aMop@dHBIX, 00JI1A10T...

1) ompeneneHHBIM 3HAYEHUEM TEMIIEPATYpPHI IUIaBIIE-
HUS

2) UHTEpBaJIOM TEMIEPATyphl pa3MsIrdeHust

3) HeompeneIeHHBIM 3HAYCHHEM TEMIICPaTypHI IJIaB-
JICHUA

4) TeMmmepaTypoil IUIaBICHUS, 3aBUCAIICH OT Harpe-

BaTciiAa

211. B kavecTBe HANOJHHUTENEH MOJTMMEPOB YamIe
BCEro NPUMEHSIOTCS. ..

1) xnopupg Hatpus u cona

2) Meln ¥ THAPOKCHU/L Kallust

3) cynbdaT MarHus U coib

4) rpadut 1 MeTaII

212. Moanmepsnl, oOpasyoIuecss B pe3yibrare
CHIMBKH Ileneil MpHu BYJKAHU3AIUU U NPH MOJIY-
YEeHUU TEPMOPEAKTHBHBIX CMOJI, HA3LIBAIOTCHL...

1) ceruaTbiMu

2) cTepeoperyaspHbBIMU

3) amopHBIMH

4) pa3BeTBICHHBIMU
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213. Kpucrajuinyeckoe COCTOSIHHE XapaKTepHO
JJISI TIOJTUMEPOB, 00121210 LIUX CTPYKTYPO#.
1) amopduoit

2) HecTepeoperyispHOi

3) HeymnopsIoueHHOMI

4) crepeoperynsapHoit

214. Crpyxrypnoe 3seno —CH, - CH —

I
CH,

COJEePKUTCS B MAKPOMOJIEKYJIAX...

1) monumponuiaeHa
2) TOTUCTHPOJIA
3) monMITHIICHA
4) monmyperaHa

215. Mpouecc o6pazoBanust AUCYILGHIAHBIX MOC-
THKOBBIX CBfi3eil B CTPYKTYype Kay4yKa Ha3bIBaeT-
col...

1) monukoHIEeHcauen

2) ByJIKaHU3aLHMEH

3) nonumepuzanuen

4) nedopmanmeit

Tema buonosnmmepst

216. TlorumepHbIe BOJOKHA, 00pasyonIuecs B pe-
3yJbTaTe SKH3HENESTENILHOCTH PACTHTEIbHBIX H
“KHBOTHBIX OPTaHH3MOB, HA3bIBAKTCHL. ..

1) HarypanbHBIMU

2) XUMHUYCCKUMH

3) UCKYyCCTBEHHBIMHU

4) CHHTCTHYECKUMHU

217. MpoaykTaMH MOJHOI0 THIPOJIH3A OeJIKOB
SIBJISTIOTCS1...

1) O —aMUHOKHCIIOTBI

2) amerat aMMOHHMS

3) A -rmoko3a

4) B —amumHoKHCTIOTHI

218. Ipu narpeBanny GeJIKOB B BOJHBIX PacTBO-
pax KHCJIOT U Iejio4eil MpOucXoauT uX...

1) rugponus

2) BbICAJTMBAaHHE

3) oxucieHue

4) xoHOeHCaLHs

219. KpaxmaJ 1 meJIi0/103a OTJINIAI0TCSA IPYT OT
apyra...

1) cTpykTypoit MaKpOMOJIEKY

2) Ka4eCTBECHHBIM COCTaBOM

3) cnocOOHOCTBIO K THAPOIU3Y

4) mpupoao¥ GyHKITMOHATHFHOCTH

220. K npHpoaHbIM MOJIHMEPAM OTHOCHTCH. ..
1) HyKJIEMHOBBIE KUCIOTHI

2) BUTAMUHEI

3) TOpMOHBI

4) MoHOcaxapuibl
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S.

MeTtoauyeckue MaTepuasbl, ONnpeaeasoiiue NMPoueaypbl OLeHUBAHUS 3HAHMIA,

YMeHHﬁ, HAaBBIKOB H OIIbITA J€ATCIBbHOCTH

JucuuiuinHa «XUMHsS» UTPaeT BaXKHYIO pOJIb B CHCTEME MOATOTOBKM OakajaaBpOB HaIlpaB-
JICHUS MOATOTOBKH «JKCILTyaTalMsl TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMILIEKCOB». OHa
OXBaTBIBAET KPYI' BOIPOCOB, OTHOCSIIUXCSA K MPOU3BOJCTBEHHO-TEXHOJIOTHUYECKOMY BHIY Tpodec-
CHOHQJIBHOM JEATEIbHOCTH BBIMYCKHUKA. V3ydaroTcss pyHIaMEeHTalIbHbIE 3aKOHBI XUMHH C IO3H-
I COBPEMEHHOM HayKH, MPHOOPETAIOTCS HABBIKW BBIIIOJHEHUS XUMHUECKOTO IKCIEPUMEHTA, CO-
CTaBJICHHUs YPABHCHMI XMMHYECKUX PEAKLMH, BBIIOJHEHUS XMMHYECKHX PACUETOB; MPOUCXOIUT
YCBOEHHE COBPEMEHHOU POJIM XUMHUH B PA3BUTUU aBTOMOOMIBHON TEXHHUKH, MAITMHOCTPOCHUS, aB-
TOMAaTHKH, HayK O MaTepHaiax, HAHOTEXHOJIOTUAX U IPYTUX 00JacTIX

W3ydyeHne qUCIUIUINHBI « XUMHUS» TTPEelyCMaTpUBAET:

JEKIINH,

nabopaTopHbIE pabOTHI,

KOHTPOJILHYIO paboTYy;

CaMOCTOSITENIbHYIO0 Pa0OTy (B TOM YHMCIIE TIOATOTOBKY K JIAOOpaTOpHBIM paboTam, MOAro-

TOBKY K 9K3aMEHY B T€UCHHE CEMECTPA, BHIITOJHECHHE KOHTPOJIBHON paboThI);

KOHCYJIbTAITUH;
DK3aMeEH.

[Tocne ocBoenus pasznena 1 «O6mas 1 Heoprauuyeckas XUMHs» CTYJIEHTBI JODKHBI YSACHUTH:

COBPEMEHHYIO KBAHTOBO-MEXaHUUYECKYIO MOJIEIb CTPOCHHUS aTOMa;
HNPUHIAIELI U IIPpaBUjIa dJIEKTPOHHOIO CTPOECHHUSA aTOMOB;

Ilepuoanueckuii 3akon [I.1. Menneneena;

COCTABJICHHE JICKTPOHHBIX U TpapuIecKux GOPMYIT aTOMOB;

MIPUPOJTY TUCCOIMAIIMN U PABHOBECHS B PACTBOPaX JIEKTPOJIUTOB;

MOHSATHE U KJIACCU(DHUKAITUIO TUIIOB THIPOJIN3a COJICH;

3JICKTPOHHYIO TEOPHUIO OKHCIUTEIEHO-BOCCTAHOBUTEIIBHBIX MPOIIECCOB;

COCTABJICHHE YPaBHEHUM OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOJOM JJICK-

TpPOHHOTO OajaHca.
[Tocne ocBoenust pasaena 2 «dusnueckas U KOJJIOUIHAS XUMHUS» CTYJEHTbI JOJDKHBI YSICHUTB!

OCHOBHBIC TCPMOIAWMHAMHWYCCKUC MMAPAMCTPLI, 3dKOHbI TCPMOAWNHAMUKH, MPUHIUII OIPC-

ACJICHUA HAITPABJICHUSA NPOTCKAHNUA XUMUUCCKHUX IMPOLUCCCOB U €ro NPAKTHUYCCKOC 3HAYCHUC,

MOHSTHE CKOPOCTH XUMUYECKON peakuu 1 (pakTopbl HAa HEE BIUSIOLIUE;
KJIaCCU(UKALIMIO U CBOMCTBA TUCTIEPCHBIX CUCTEM;

CIOoCOObI BBIPAXKEHHSI COCTaBa PacCTBOPOB;

0COOEHHOCTH CBOWCTB PACTBOPOB JIEKTPOIUTOB U HEIJIETPOIIUTOB,;
YCTPOMCTBO TajIbBAaHUYECKOTO JIEMEHTA;

MPUPOTY KOPPO3HH METAILIOB i METO/IBI 3aIIUTHI OT HEE;

CYIIHOCTb 3JIEKTPOJIHBIX MPOLECCOB MPH IEKTPOIIH3E.

[Tocne ocBoenus pasaena 3 « MeTtaibl» CTYIEHTBI JOJKHBI YCHUTH!

3aKOHOMEPHOCTH PACIPOCTPAHEHHOCTH METAIIOB B IPUPOJIC;
NPUPOY METAUTUIECKOH CBS3H;

CTIOCOOBI IOTYYCHUS U OYUCTKU METAJIIOB;

(du3nUecKrne 1 XUMHUYECKHE CBOMCTBA METAJIIIOB.

[Tocne ocBoeHus pasaena 4 « AHaIUTHUECKAs XUMUS» CTYIEHTBI JOJIKHBI YSICHUTD:

TECOPECTUUCCKHUEC OCHOBBI aHAJINTUYECKOM XUMHU,
IIOHATHEC aHAJIUTUYCCKOI'O CUT'HAJIA,
MHOFOO6paSI/Ie METOJ0B aHAJINTUYECKON XMMHH.

[Tocne ocBoeHus pasznena 5 «BricokoMOIeKynsspHbIe COSTUHEHUS» CTYIEHThI JOJIKHBI YSICHUTD:

MHOTroo0pa3ue OpraHn4ecKux 1 HEOPTaHNUECKUX MOJTUMEPOB
3HAQ4YCHUE I10JUMEPOB B COBPEMEHHON TEXHUKE U TEXHOJIOTHH;
3aBUCHUMOCTB CBOMCTB OT COCTaBa U CTPYKTYPHI IIOJIUMEPOB.
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IMpuaoxenune 2

AHHOTAIUA
padoueil mporpaMMbl JUCHMILIMHBI
XUMHUA

1. Ilean u 3a7a9U TUCHUNJIMHBI

HGHBIO JOUCLHHUIIIINHBI ABJISICTCA: I/IBY‘-IGHI/IG (bYH,Z[aMeHTa.HBHBIX 3aKOHOB XHUMHU C HO3I/IHHI>'I CO-
BPEMCHHOW HaykH; (OPMHpPOBAHUE HAYYHOTO MHUPOBO33PEHUS; OBIIAJICHHE JICMCHTAPHBIMU HaBBI-
KaMHM BBIIIOJIHCHUA XHUMHWUYCCKOI'O 3KCH€pI/IMeHTa, COCTaBJICHUA ypaBHeHI/Iﬁ XUMHNUYCCKHUX peaKHHﬁ,
BBITIOJTHCHUS. XHUMHUYECKUX PacuéTOB; YCBOCHHUE COBPEMEHHOW POJIM XMMHH B Pa3BHTHH aBTOMO-
OMITPHON TEXHHWKH, MALTMHOCTPOCHUS, aBTOMAaTHKH, HAyK O MaTepHuajax, HAHOTEXHOJIOTUSAX U JpPY-
TUX 00JacTsIX.

3amayeil U3ydyeHus JUCLUIUINHBI SBJISIETCS: YCBOEHUE OCHOBHBIX 3aKOHOB XUMHH, Pa3BUTHE
CIOCOOHOCTH CAMOCTOSITENILHOTO BBIMOJHEHUS! XUMUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKOTO MPH-
MEHEHHUS TOJTYYEHHBIX 3HAHUH NMPH MPOBEACHUH XUMHYECKHX pPacdyeToB, (OPMHPOBAHHE YMEHHUS
JIOTMYECKU MBICIUTh U 000011aTh HAOII0AaeMBbIE SIBJICHUS, IOHUMAHHUE POJIM XMUMUU M OBJIAJICHUE
3JIEMEHTAPHBIMH HABBIKAMH B CO3/IaHUM COCAMHEHUI, COCTaBOB U MaTepHaJioB ¢ TpeOyeMbIM Ha0O-
POM CBOMCTB, a TAK)K€ UCCIICJOBAHUH U aHAJIM3E€ MATEPHAJIOB.

2. CTpykKTypa IUCHUIIAHBI

2.1 Pacnpenenenue TpyJOEMKOCTH IO OTICIBHBIM BUAAM YYEOHBIX 3aHSATHH, BKIIOYAs CAMOCTOS-
TenpHyto padoty: JIk-17 u.; JIP-17 4., CP-38 4.

OO01mast TpyA0eMKOCTh JUCHUTIINHBI cocTaBiseT 108 4acoB, 3 3aUeTHBIX €IUHUIIBI.

2.2 OCHOBHBIE pa3Jebl AUCUUIIINHBIL:

1 — OGm1as 1 HeopraHUYeCcKas XUMUS

2 — ®u3nyeckas ¥ KOJUIOUAHAS XUMUS
3 — Metaisl

4 — AnanuTuueckas XuMHs

5 — BbICOKOMONEKYISPHBIE COEAUHEHUS

3. [lnannpyemble pe3yJbTaThl 00y4eHH s

[Iponecc n3yueHus: TUCIMITIIMHBI HANIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIUX KOMIIETEHIIHIA:

OIIK-3: TOTOBHOCTh NMPUMEHSTH CUCTEMY (DyHIIaMEHTAJbHBIX 3HAHUH (MaTEeMaTUYECKHX, €CTe-
CTBEHHOHAYYHBIX, HHKECHEPHBIX U SKOHOMHYECKHX) U UAeHTH(PUKAINU, GOPMYTUPOBAHUS U Pe-
HICHUS] TEXHUYECKUX U TEXHOJIOTHYECKHUX MPOOJIeM IKCIUTyaTal[ii TPAHCIIOPTHO-TEXHOIOTHYECKIX
MallluH U KOMIIJICKCOB

4. Bux npomMexyTOYHOM aTTeCTalliM: SK3aMEH.
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IMpuaoxenne 3

IIpomokon 0 00nOIHEHUAX U UBMEHEHUAX 8 PADOUell npozpamme
Ha 20__-20__ yueonwiit 200

1. B paGouyto nporpammy 1o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabouyro mporpaMMy 1o AUCIHHUILTAHE BHOCATCS CICTYIOIINE U3MECHCHUS:

[Tporokon 3acenanus kadeapsr IbXKuX Ne OT «__ » 20 r.,

(paspabomuux)

3aseayromuii kadenpoit DbKuX M.P. Epodeera
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IMpuaoxenne 4

®OHJA ONEHOYHBIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH IO AUCHUITJIMHE

1. Onmucanune poHIA OLEHOYHBIX CPEICTB (IIACIOPT)
Ne
KOM- JJiemenT Paznen Tema ®0C
neTeH- KOMIIeTeHUUH
IR0
I'otoBHOCTE TIpH- | 1. O06IIas 1.1. Crpoenue atoma u Ilepuoanueckuii 3aKkoH JlaGopa-
OIIK-3 | MeHATH cucremy | ¥ Heopra- | 1.2. XuMudecKas CBs3b H CTPOCHHE BEIECTBA TopHas
dyHIzaMeHTAIB- umueckas | 1-3- Kaccel HeopraHuueckux coeMHEHUH pabota
HBIX 3HAHMH (Ma- | XuMus 1.4. CpolicTBa pacTBOPOB AIECKTPOIUTOB NoNe 1-5.
TeMaTHUeCKHX, 1.5 OxucnurenbHO-BOCCTAHOBUTENIbHBIE PeaK- Tect
€CTECTBEHHOHA- s Kon-
Y4HBIX, HHXE- TpPOJbHAS
HCPHBIX U DKOHO- paGOTa
MHYECKUX)  JJIA Pasto-
ueHTU(DHUKAINH, ypOBHe-
dbopmynHrpoBaHuUs BEIC 3a-
A peleHus TeX- Jla4d U
HUYECKUX U TEX- 3aJlaHus
HOJIOTUYECKHUX 2. Ousn- 2.1. OCHOBBI XUMHUYECKOH TEPMOANMHAMUKHU JlaGopa-
npooyem 3KC- | yeckas U 2.2. XuMu4ecKas KHHETHKA TopHas
IUTyaTanuy xomtonn- | 2.3. Hucnepcusie cuctemsl. Komtonaseie pac- pa6ota
TPAHCIIOPTHO- Hasg XUMUS TBOPBI NoNe 6-8.
TEXHOIOIMIECKIX 2.4. O0mmue cBOWCTBA PaCTBOPOB Tecr
MAMMH ¥ KOM- 2.5. BHeKvaongquCKne nporieccel. ['anpBa-
[IICKCOB HU4yeckuil anemeHT. Kopposus Kon-
2.6. DIEKTPOXUMUYECKUE MPOLIECCHI. DNeK- TpOJIbHAs
TpOJIU3 pa60Ta
PasHo-
YpOBHE-
BEIC 3a-
Ja9d U
3a/1aHus
3. Meran- | 3.1 O6mue cBoiicTBa METAILIOB JTaGopa-
JIBI TOpHAas
pabota
No 9.
Tect
4. Anamu- | 4.1 KauecTBEHHBI 1 KOJTMYIECTBCHHBIH XUMH- | Tocr
THUecKag | YECKUH aHanu3. MeTobl aHAINTHIECKON XU-
XUMUS MHH.
5. Brico- 5.1 Knaccudukarmsi, osy4eHue, CTpOCHUC U | Tecr
KOMOJIe- CBOWCTBa MOJUMEPOB.
KYyJISIpHBIE
coequHe-
HUS
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3. Onucanne nNokasaresjieidl 1 KpUTEPHEB OLICHMBAHUSI KOMIIETeHIIHIT

Ioka3zarenun Ouenka Kpurepun
3HATH VY crynenta copMupoBaHO HAYIHOE
(OIIK-3): MHPOBO33pEHHE Ha OCHOBE 3HAHUSA
— (dyHAaMeHTaTbHBIC OCHOBBI XMMUH, HanOoJIee (yHIaMCHTAIBHBIX 3aKOHOB XHMHH.
00IIMe 3aKOHBI U KOHIIEINIUN, BKJIIOYass aTOMHO- Ha BbICOKOM YPOBHE€ HAaBBIKW BBIIOJI-
MOJIEKYJISIpHOE ydeHHue, [lepuoanvecKkuii 3aKoH HEHUS 3JIEMEHTapHOI0 XUMHUYECKOTO
U TEOPUIO CTPOCHUS BEIIECTBA, BHIBI XMMHYE- OKCIIEPUMEHTA, COCTABIICHHS YpaBHE-
CKO#l CBsI3M B Pa3MYHBIX THMAX COCAMHCHHH, HUN XUMHUYECKHX PEaKIU, BBITOJIHE-
OCHOBHBIC 3aKOHOMEPHOCTH XHMHYECKHX TPO- HHS XUMHYECKHX pacuéToB. Umeercs
IECCOB, YYECHHE O PAaCTBOPaX, OCOObIC CBOWCTBA YETKOE MOHMMAHHE COBPEMEHHOMN pO-
A 3aKOHOMEPHOCTHU TIOBEACHUA JUCIEPCHBIX | OTJIHYIHO 1M XHMHH B Pa3BHTHH MAIIHHOCTDOE-
CHCTEM, OKHCITUTEIIbHO-BOCCTAHOBHUTEIBHBIC pPe-
SO HU, aBTOMATHUKH, HAYK O MaTepuaiax,
— BEILIEeCTBA, CBOMCTBA M IPOLECCH UX IPEBpa- HAHOTEXHONIOTHAX H APYTHX 061acTsX.
IIEHHUS, CONPOBOKIAIOLIMECS HM3MEHEHUEM CO- BvHHOHHeHHe NpaKTUHCCKUX  3a1a-
CTaBa U CTPOCHHS; HU (peleHue 3a1ad, 3alnuch ypaBHe-
— XHMMHYECKUE CBOHCTBA METAJIIOB; HUI XMMIYECKHX PEaKIMH, 00bsICHe-
— OCHOBHBIE TPOLECCHI, TIPOTEKAOIIHE B JIIEK- HHE HA0JIIOIACMbIX SIBJICHUH U TIP.) HE
TPOXMMHUYECKHX CHUCTEMaX, IMPOLECCHl KOPPO3UU BBI3BIBACT CYMICCTBCHHBIX 3aTPYyIHEC-
1 METOJIBI 6op1,61,1 C KOppOo3ueit; HUU U ABIAETCA BCPHBIM 0oJjiee 4eM B
— CBOMCTBAa BEINECTB, WCIOIB3YEMBIX TPU 5/6 cnyuas.
NPOBEJICHUH OKCIIEPUMEHTAJIBHBIX HCCIIEI0Ba- CryneHT BiaJieeT HaBbIKAMM pelie-
HUiA; HUS THUIOBBIX 3a/a4, COCTaBJICHUS
— 3aKOHOMCPHOCTU U XCJ’IOBI/IH MMPOTCKaHUsA ypaBHeHI/If/'I peaKuHﬁ’ BBIMTOJTHEHU S
XUMHYECKHX HPEBPAIICHUH, CONPOBOXKIAIOLINE WHBIX 3af[aHHii, IPOBEICHUS 3JIEMCH-
MX MSMCHCHIS COCTABA 1 CTPOCHMI, TAPHOTO XUMHYECKOTO AKCIIEPHMEH-
~ TpaBuia Oe3onacHocTd paboThl B XuMuue- | XOPOIIO Ta, aHATM3a TIONYYEHHBIX NAHHBIX H
CKOi1 1abopaTopHu. (GOpPMYITUPOBKH TPaBUJIBHBIX BBIBO-
ggﬁfg’): n0B. OCBOCHHME JIBIHHBIX MOKa3aTesen
KOJIMYECTBEHHO oOlleHnBaeTcs B 60-
— MPUMEHATH IOJYYEHHbIE 3HAHUS IO XU- 85%.
MHH TIPH M3YSCHUM JPYTUX JIMCUMILIHH, BbI- 3HaHUE TEOPETUYECKOIO0 W NPaKTHU-
AENATH XUMHYECKYIO COCTABIIAIONIYIO B IPU- 4ECKOTO KOHTPOIUPYEMOTO MATEPHa-
KJIAAHBIX 3ajjayax B MpodeccroHaIbHON
' Ja, BJIAJICHUE HABBIKAMU PEILICHUS TH-
ACATEIEHOCTH, . IMOBLIX 3a1ay4 oneHusaercs B 30-60 %.
~ TPOBOAMTL PACUETl KOHUCHTPALIMH pac- CTYIEHT CHpABJAETCS ¢ MHTEpIPE-
TBOPOB DPa3IU4HbIX COEIMHEHUH, OIpene- Tamell MONYHEHHOH B XOIE XHMUHe-
IATh  TEPMOJAMHAMUYECKHE, KUHETHYECKHE CKOTO SKCIICPHMEHTA TIEPBHYUHOMN HH-
XapaKTEPUCTUKH XUMHUYECKHUX PpEaKUud | ya0BJe- | GOPMALMH, HO HCIBITHIBAET TPYIHO-
PABHOBCCHLIC KOHICHTPALMH BCILICCTB. TBOpHM- | CTU C €€ aHAIU30M U (POPMYITHPOBKOI
~ GopmympoBars XUMIHCCKYIO  COCTAB- | renppe | BEIBOAOB. OTCYTCTBYET MOHUMAHHE
JISTIONIYIO» B U3y4aeMou poodieme; pana GbyHIaMEHTATBHBIX XUMHYECKUX
— TOJATOTOBUTH HEOOXOJUMBIC PEaKTUBHI, NOHSTHH,  3aKOHOB,  I[PHHIHIIOB.
coOpaTh MPOCTYIO YCTAHOBKY JUISl XHMHUYE- [IpencraBineHnss 0 XUMHYECKUX CBOM-
CKOro OIIbITa, CTBaX BEIIECTB, 3aKOHOMEPHOCTSIX

— BBINOJHATh XUMHUUYECKUE PACUEThI, CTPO-
UTh rpaudeckre 3aBUCUMOCTH XOJa IKCIIe-
PUMEHTa U €ro pe3yJbTaTOB OT XapaKTepu-

NPOTEKaHUS XUMHYECKHX peaKIuil
HOCAT ()parMEeHTapHBINA XapakTep.
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CTHUK PEareHTOB, YCIOBUH MPOTEKAHUS IPO-
IIECCOB;

— JenaTh TpPaBWIBHBIC BBIBOJBI U3 TIOJY-
YCHHBIX 3KCHepI/IM€HTaJIBHBIX JAHHBIX.
Baanern

OIIK-3):

—METOJIaM{ OTMHCAHUSl XUMHUUYECKHX PaBHO-
BECHI B pacTBOpax 3JIEKTPOJHMTOB, METOA-
MU MATEMATHUYCCKOI'O OIIMCaHHusA KHHCTUKHU
XUMHYECKUX PEAKIIU;

— HaBBIKaMHM IIOCTAHOBKHU U HpOBe,ZleHI/I}I
XUMHUYECKOT0 SKCIIEPUMEHTA.

Hey/l10B-
JIETBO-
puTeb-
HO

3HaHue Marepuana AUCHUIUIMHBL —
meHee 30 %. OTCyTCTBYIOT HaBBIKH
COCTaBJICHUS] YPAaBHEHHIM XUMHUYECKHX
peaKuuii, MPEACTABICHUS O XUMHYE-
CKMX CBOWCTBaX BEIECTB HECYIECT-
BEHHBI. BEI3bIBaeT 3arpynHenue ¢op-
MYJIMPOBKA MEPBOOYEPEIHBIX 3aKOHOB
u noHsaTuid. He ocBoeHbI 3neMeHTap-
HbI€ HAaBBIKM BBINOJIHEHHS IPOCTEU-
IIUX XUMHAYECKUX IKCIIEPUMEHTOB,
BBIIIOJIHEHHUS] XUMHUYECKHX PAaCUETOB.
H3noxenue marepuana HEUYETKO, He-
JIOTUYHO U B O0JIbIIIEH Mepe HEBEPHO.
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[IporpamMma cocTaBiieHa B COOTBETCTBUU C (helepanbHBIM TOCYHApCTBEHHBIM 00pa3oBa-
TEIBHBIM CTaHJAPTOM BBICIIETO 00pa3oBaHUs MO HampapiieHHIO moAarotoBku 23.03.03 «Dkcmnya-
Talusi TPAHCTIOPTHO-TEXHOJIOTHYECKUX MAITuH U KOMILIEKCOB» OT «l14» mexabpst 2015 roma Ne
1470

st Haoopa 2015 roaa: u yueOnsiM mmanom ®I'BOY BO «bpl'V» mist ounolt hopmbr 00ydeHus OT
«03» uronsg 2018 1. Ne 413;

st Haoopa 2016 roaa: v yueousM wranom @I'BOY BO «bpl'Y» nns ounoit popmbl 00ydeHus oT
«03» uronisg 2018 1. Ne 413;

st Haoopa 2017 roaa: u yueOusM mmanom ®I'BOY BO «bpl'V» mist ounolt hopmblr 00ydeHus oT
«03» urong 2018 1. Ne 413;

st Haoopa 2018 rona: v yueousiM wranom @I'BOY BO «bpl'Y» nis ounoit popmbl 00ydeHus oT
«03» nroms 2018 1. Ne 413.

IIporpammy cocraBuiI:

BapdonomeeB A.A., noueHT kadenps DbXKuX, kaHa. XuM. Hayk

Pabouas mporpamma paccMOTpeHa U yTBepk/ieHa Ha 3acenanuu kadenps DbXKuX
oT «13» nexadpst 2018 r., mpotokoi Ne 4.

3apenytrommii kapeapoit DbXKuX M.P. EpodeeBa
COT'JTIACOBAHO:

HN.o. 3aBeayroIero BeITyCKaroIen kaheapoi E.A. Cnenenko
Jupexrop OubGIMoTeKn T.®. Cotauk

PaGouas mporpamma ogoOpeHa meroanueckoit komuccuerr EH ¢axynbrera
oT «20» nexadps 2018 ., mpoTokos Ne 4

[Ipencenarens meronndeckoit komuccun EH daxynbrera M.A. Bapnansn
COT'JTACOBAHO:

HavanpHuk

y4eOHO-METOIUYECKOT0 YIPaBICHUS I'.I1. Hexxesen

Perucrpanuonnsiii Ne
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