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1. CTpykTypa, u 0011251 TPYA0EMKOCTb AU CHUIITHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 5 3aueTHbIX enuuull (180 gacoB).

Ounas Gpopma oOyueHHS

Kypc 1
CemecTtp 1
Jlexun 36
[IpakTrueckue(CeMUHAPCKUE) 3aHITHUS -
UlaGopaTopHble 3aHATHUS 54
Koncynbranuu -
M Toro aymuTOpHBIX 3aHATUN 90
CamocrosiTenpHas padbora 54

Kypcoas pabora -
dopma KOHTPOJIS

PK3aMeH 36
SaueTr
O011IEE KOJIMYECTBO YaCOB 180

2. lleau oCBOEHHUS TUCHUIIUHBI

[Iporpamma auctuminabl «OCHOBBI OOIIEH M HEOPTaHMYECKON XMMHH» BKJIIOYAET OCHOBHBIC
MOHATUA W 3aKOHBI XWMMHHU, CTPOCHUC aTOMa U MECPUOANYCCKYHO CHUCTCMY OJ3JICMCHTOB, PCAKIITHMOHHYIO
CIOCOOHOCTH BEIIECTB, TEOPETUUECKHE OCHOBBI, CTPOCHHE M CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COGHHH@HHﬁ, O3HAKOMJICHUC C XUMHWYCCKUM aHAJIU30M, €TI0 BHUJAAMU, NPUHOUIIAMH AHAJIUTUYCCKOI'O
ONpeJeIeHUs], METOJaMH XMMHUYECKOIO0 aHajln3a, METPOJOTMUYECKUMHU aCIEeKTaMH THUTPOBAHHUsS, a TaKKe
BKJIKOYAacT (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IG CBOMCTBA TOMOTCHHBIX U FETCPOrCHHBIX NUCIICPCHBIX CUCTCM.

[Iporpamma npeaHa3HayeHa sl CTYJAEHTOB, HanpasieHus noarotoBku 06.03.01 buosorusi.

Ilenv Oucyunaunvl: GOpMUPOBAHHE NPEICTABICHUNH O CYIIHOCTH XHUMHUYECKHUX SIBICHHIA,
COo3ZaHMe TMPOYHBIX 3HAHUNW (QyHIAMEHTAIbHBIX TMOHATUM, 3aKOHOB XHMHH, XUMHUYECKHUX
CBOMCTB DJIEMEHTOB U UX COCI[I/IHGHI/II\/'I; HpI/I06peTeHI/I€ CHOCO6HOCTI/I HCIOJIb30BATh MOJTYUYCHHBIC 3HAHUA,
YMEHHMS U HaBBIKM KAaK NPH HW3YyYECHUHM MOCIEAYIOIUX XMUMHYECKUX M CHEUUAJbHBIX IHUCLHMIUIMH, TaK
u B cepe mpodeccHoHaATBHON NeATENBHOCTH, Kacalollecs KauecTBa U 0€30MacHOCTH TPOAYKIIUH.

3 Mecto qucuuiuinabl B cTpykrype OITOIL.
b1.5.11.01 ba3zoBas 4acTs.

JlaHHast AMCHIUIIIIMHA J1aeT BO3MOXKHOCTD MOJIYUUTh 3HAHUS, YMEHUS U HaBBIKH, HEOOXOIUMBIE
JUISL M3YYEHUs CIEAYIOIUX AMCLUUIUIMH y4yeOHOro IJlaHa: aHAJIMTUYecKas XUMUd, pusudeckas u
KOJUTOWTHASI XUMHSI, TIUIIIEBAss XUMHS, OMOXUMHUS, HEKOTOPBIE CIEIHAlIbHbIE TUCIUILUIMHEL. Bee atu
JTUCIUIUIMHBL TIOMOTaloT c(GOPMUPOBATH KOMIIETEHIIMU JJIsi MCCIIEAOBAHMUSI KOHTPOJS KadecTBa
CBIPbsI, TOTOBOM MPOAYKLIUH U T.1.

Jlis u3ydeHuss JaHHOTO Kypca CTYACHTHI JOJDKHBI OBJIAJIETh 3HAHUSMU OCHOB XUMHUU U
(bU3KKY, HAYYHBIX 3aKOHOB €CTECTBO3HAHHUS, a TAK)KE MATEMaTUIECKOW CTaTUCTUKU. [IJisT OCBOeHUS
JTaHHOM yueOHoU nuctmmuinabl (Y ]]) cTymeHT qoimkeH 3HaTh: IMIKOJIBHBIA KYpC XUMHUH.

YMeTh: pemath NpoCTeUIINE pacCUeTHBIC 3a1aUH.

Brnagets: HaBbIKaMU MTPOBECHUS IKCIIEPUMEHTAIBHBIX PaboOT.

4. TpeOoBaHuUA K pe3yJIbTATAM OCBOCHUSI JUCHUNINHBI.
[Iporpamma kypca «OCHOBBI 001IIEH ¥ HEOPTaHWUYECKOW XUMUW» MpeHa3HaueHa i1 OakaaaBpos |
Kypca 1o HanpasieHuto 06.03.01 — buonorus. B



npoliecce U3y4eHus yuyeOHOM MUCIMIUIMHBI CTYASHTHI MOIYy4aloT Oa3uCHBIC 3HAHUS, HEOOXOAUMBIE
JUTSL JIy4YIIEero MOHUMAaHMsI M YCBOEHUsSl y4eOHOro MmaTepuaia Mo aHaJTUTHUYEeCKON XUMHH, MHUILEBOI
XUMUH, OUOXUMUH U JIP.

[Ipouecc n3yueHus: AUCUUILIMHBI HAlIpaBiieH Ha (OpMHUpPOBaHUE CIAEAYIOLUX KOMITETEHITHI:

v/ CIIOCOOHOCTBIO OCYIIECTBISITH TOUCK, XpaHeHHe, 00paboTKy W aHaiu3 HHPOPMAIMU W3
pa3IMYHBIX HCTOYHUKOB W 0a3 JaHHBIX, MPEACTaBIATH €€ B TpeOyemom d¢opmare ¢
UCTIOJIb30BaHUEM HH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHonorui (OI1K-1)

v/ CIIOCOOHOCTBIO OMPENEIATh W AHAIU3MPOBATH CBOWCTBA CHIPhS U MONY(HaOpHKATOB,
BJIUSIOLIME Ha ONTUMHU3ALUIO TEXHOJIOTHYECKOI0 MPoliecca U KayeCTBO rOTOBOM MPOAYKIINH,
pecypcocoepexenue, 3pPeKTUBHOCTD U HAEKHOCTH TpotieccoB mpousBozacTaa (I1K 1)

v CHOCOOHOCTBIO HCIOJIB30BATH B MPAKTHIECKOMN JESITEILHOCTH CIIEIHATN3UPOBAHHBIC 3HAHUSI
(dyHIaMEHTABHBIX pa3/e’oB (U3UKH, XUMUW, OMOXUMHUH, MATEeMATUKH IJII OCBOCHHS
bUBUYECKUX, XUMUYECKUX, OMOXUMUUYECKNX, OMOTEXHOJOTUUECKUX, MUKPOOHUOIOTHIECKHUX,
TETUIO(PU3NUECKUX TPOIECCOB, MPOUCXOIIIMINX MPU MPOU3BOJACTBE MPOAYKTOB NMHUTAHUS W3
pactutensHOTO CHIpbs (1K 5)

B pesynbrate u3ydenus yueOHOM mucuuruimHbl «OCHOBBI OOIIEH M HEOPraHWYECKOH

XUMHUUN» CTYJEHTHI JOJKHBI: 3HATH:
-TE€OPHUI0 OCHOBHBIX Pa3/IeJIOB XMMHUH B COOTBETCTBHUU C aHHOM mporpammoii (11K 5);
- TMpOSBIIEHWE TEOPETUYECKUX 3aKOHOMEPHOCTEW B pacTBOpax IMHUUIEBBIX M HEMHUIIEBHIX
KOMIIOHEHTOB (B TOMOT€HHBIX U reTeporeHHbIx cucreMax) ( OIIK-1, TIK-1);

-OCHOBHBIE 3aKOHBl XUMHH W (PU3HKH, OOIIETEOPETUYECKHE OCHOBBI CTPOCHHS BEIIECTB U
ocHOBHBIE MexaHu3Mbl peaknuii (IIK 5);
-OCHOBHBIC TIOHATHS M OMpEACNCHUs B OOJACTH AaHAIMTUYECKOW XWMHH, XMMHUYECKOTO aHAJIH3a,
XUMHYECKHX METOJOB, METOAMK, MHCTPYMEHTapus Il TMpPOBEIEHUS HCCIEIOBaHUM, a Takke
CBEJICHUS O CTAaTUCTHYECKOW 00pabOTKE IKCIEPUMEHTAIBHBIX JAaHHBIX, OCHOBHBIX IMOJIOXKEHUN I10
texHuke 0e3omacHocty (I1K-1) ymers:
-IIPUMEHATh TEOPETUYECKUE 3HAHUS MO0 XMMHUYECKON CBSI3U M CTPOCHHUIO MOJIEKYJ K KOMIIOHEHTaM
ouonornueckux cucrem (I1K-5);
-pacCUMTHIBATh BAKHEHIIME XapaKTePUCTHKH pPAcTBOpPOB (KOHIEHTpamwio, pH pacTtBopos
3JIEKTPOJIUTOB, KOHCTAHTHI TUcconManuu u ruaponnsa u ap.) (OIIK-1, I[TK-5);
-COCTaBJISITh YPABHEHMSI HOHHBIX PEAKIIMNA U OKHCINUTENbHO-BOCCTAaHOBUTENBHBIX peakiuii (I1K-5,
[1K-1);
-MCIOJb30BaTh 3HAHMSI TIO CBOWCTBAM BEILIECTB M PACTBOPOB B MCCIEAOBAHUU PA3TUYHBIX CHCTEM
(TIK-1);
-pemath MpakTUYeCKUE 3aJayd M MPUMEHSTh IIOJY4YEeHHble 3HaHHUS B TIpoliecce H3y4eHUus
crienmanbHbIX auctuiuivH (11K 5);
- -UCIOJIb30BATh METO/Ibl XUMUUECKON UACHTU(UKAIIMK BEIIECTB, MpaBuiIa 0TOOpa cpeHel mpoobI
(ITK-1); Biagern:
-OCHOBHBIMH MeTolaMu TexHu4ueckoi 0e3omacHoctu (OIK-1, ITK-5);
-CaMOCTOSITETTbHOM paboThl B XUMUYECKOW Jab0opaTopuu, MPOBEACHHUSI XMMHUECKOTO aHaln3a JUis
NOCIIEAYIOLIETO €0 HCTob3oBaHus B Teopun u npaktuke (I1K-1, TIK-5).



5. Conep:kanne U yueOHO-MeTOAUYECKAS KAPTA TUCHMILINHBI.

Ne Tema Jexkunu Tema 1a00paTOPHOrO 3aHATHS CamocTrosiTe JibHasi padoTa | 4 a DopMbI Kouaunuect
He C bl TeKyIlero BO 0aJ1710B
ae KOHTPOJIS
Jan
1 BBenenue B XUMHUIO. Texauka Oe3omacHocTh. OCHOBHBIE KJIACCH] XUMHWUYECKHE CBOICTBA 2 XUMHYECKUHU 3
ATOMHOMOJIEKYJISIPHOE  yYEHUE HEOPTaHMIECKUX COEMHEHHUI. IPOCTBIX U CIIOKHBIX JTUKTaHT
B COBPEMEHHOM XUMUH. JaGoparopuas paGora Nel ITpasria paGoTs: HEOpPraHUYeC KUX BEILECTB
B XHMHUYECKOW Jaboparopun. JlaboparopHas
xuMuueckass mnocyna. llepsas momompb mpu
HECYACTHBIX CIIydasix
2 [IpocThle U CIIOXKHBIE BEIIECTBA. Cemunap «PeaknuoHHas CIOCOOHOCTh | XMMHUYECKHE CBOMCTBA Bompocsr B 3
OCHOBHBIE KJIACChl HEOPTAHUYECKUX HEOPTraHUYECKUX BEILIECTBY. KJIACCOB HEOPTraHUYEC KUX pyOexHOH
COCTMHEHUN. COCTUHEHUU KOHTPOJIbHOU
3 KonnuectBenHsle oTHOLIEHN B XuMuu.| JIabopatopHas padora Ne2 «OcHOBHBbIE Pemenue 3anay 1 Bonpocer B 3
XuMHUUYECKasi TEePMOAMHAMUKA! KJIACChI HEOPTraHUYECKUX COEIHHEHHiD» pyOexKHOM
OCHOBHBIE MTOHSTHUS U ONPEEICHHUS. CemuHap  «XuMHYecKas  TEPMOLMHAMIEKA. KOHTPOJIbHON
Onranenus. 3akoH ['ecca. Pacuer Pacyer SHTAIBIHIT peaKIuii»
SHTAIBIUNA peaKuil.
4 | CaMonpou3BOJIbHBIE TIPOLECCHI. JlabopaTopnasi pabora Ne3 TemioBoii Pewenne 3anau 2 [Iucemennoe 3
Outponus. Dueprust [ md6ca. Pacuer | ahdext xumudeckon peakiuu BBHITIOJITHCHHE
sHepruu ['m66ca peakium. 3aMaHusd




5 TepMoauHaMUYECKHUI BBIBOJ] Cemunap «KuHeTnka XUMHUYECKHX peakuuil. | Pemenue 3amgau Koucnekr 3
KOHCTaHTHI paBHOBecHs. KnHeTnka Pemenue 3amau» Jlaboparopnas padora
XUMHYECKUX PEaAKIUM. Ne4, CkopoCTh XUMHUYECKOW peaKIun

6 | Obparumble peakuuu. XUMUYECKOE JlabopaTopnasi paGora NeS. Xumuueckoe Teopust XUMHUECKOTO Bomnpocer B 3
paBHOBecue. CMenIeHne XMMUYECKOro | paBHoBecue CMelleHne paBHOBECHUS pyOexHOI
paBHoBecus. [Tpunuun Jle-IllaTense. CTPOEHHUSI. DIEKTPOHHOE KOHTPOJILHOU

ctpoeHue. OCHOBBI
CTEepEOXUMUU

7 PactBopsl. OGpa3oBaHue pacTBOPOB PactBopsl anektponutos. JlaboparopHasi OO01mre TPUHIIUTIBL VYcrHbIM oTUeT 3
3NEKTPOIUTOB. CUIIbHBIE JIEKTPOIUTHL. | padoTa Ne6 DnekTpoauTuyeckas PEaKIIMOHHON CITOCOOHOCTH
Kucnots! u ocHOBaHUS. JUccoLranus

8 HMonHOoe npon3BeIeHUE BOBI. Pemenne 3amau mo remaM «HMoHHOE l'anorenoBox opoabl ITnceMeHnHEBIN 4
Bonopoansiit nokazarens. ['naponus MpOU3BECHNE BOABL. BonopoaHsbiit OTYET I10 TEME
coneit. bydepHsie pacTBOpBHL. rnokasareins. [Ipon3BeneHue pacTBOPUMOCTH .
IIpousBenenue pacTBOPUMOCTH JlabopaTopuas padora Ne7 BonopoaHbrit

MOKa3areb.
I'maponus cosneil.

9 | OKuCIUTENBHO-BOCCTAHOBUTENBHBIE KOHTPOJIBHAS PABOTA Nel (peiiTunr) 15
peakiuu. JIEKTPOIHBIN MOTSHIIHAIL.
Hanpasnenue nporekanus
OKHCITUTENHHO-BOCCTAHOBUTEIBHOMN
peakuuu. YpaBHenue HepHcra.

10 | KommiekcHbie COCTUHEHUN: Cemunap «OKHUCIIUTENLHO- Penrenue Brimmonnenue 3
oOpazoBaHHe, YCTOWYHUBOCTH U BOCCTaHOBUTEJIbHBIC MPOLECCHD. OBP (meTonuueck oe MMUCHbMEHHOTO
CBOMCTBA. JlabopaTopHas padora Ne8 nocodue) 3aaHus

OKHUCIIUTEIHLHO-BOCCTAHOBUTEILHEIE
peakmu




11

Crpoenue atoma. Ilepnonnueckuit
3aKOH

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu
JlabopaTopHasi pabora Ne9 Dnextponus.

Pemienue
OBP (meTonuueck oe
nocobue)

ITuceMeHHEbIN
OTYET IO TEME

12 | Xumnueckas cBs3b. [Ipumenenue JlabopaTopnasi padora Nel0 KommiiekcHole | Pemenue 3amau Beepnsliii onpoc,
METO/1a MOJICKYJISIPHBIX OpOuTasneil [uist | CoequHEeHUs BBITIOJIHEHHE
ONMCAHUS KOBAJIEHTHON XUMHYECKON NUCbMEHHOTO
CBS3U 3a/1aHus

13 | MeTroa oTTaJIKUBaHUA BaJ€HTHBIX KoaoxkBuym  Nel Crtpoenne  aroma.| [logroroBka mo reme YcrHbIii onpoc,
JIEKTPOHHBIX Map. XUMHUYECKas CBA3b | XMMHUYECKas CBA3b KOJUJIOKBUYMa TECTBI
B KOMIUIEKCHBIX COEIUHEHMSIX

14 KonnouaHsle pacTBOPHI Komnnounneie pacTBOpsI [TOBEpXHOCTH bI€ SIBJIEHUS U Pedepar
JlabopaTopnasi pabora Nell azIcopOLHs.
Kommounnusie ITAB
DJIEKTPUYECK € CBOMCTBA,
yCTOHYMBOCTD u
KOAryJislus KOJUIOUIHBIX
CUCTEM
15 |O6mue cBoiicTBa MeTayuioB. Metamusl 1 CemuHap «XUMHUECKUE CBOICTBA S-, p-, Iloaroroska 1o Bopocam u3 Koncnekr
u 2 rpynnsl. Bonopon I'anorensr danemMeHTOBY. METOAMYECKO T'O TTOCOOUS
16 Xumwus smemMeHToB 16 rpymnmsl JIabopaTopHas padora Nel2 Xumuueckue KectkocTh BOZIBI KOHCIIEKT
CBOICTBA S-, p-, d-27IEMEHTOB
17  Xumwus snementos 15 u 13 rpynn KHCI0THO-OCHOBHOE TUTPOBAHHUE.

JlabopaTopnasi padora Nel3 Onpenenenue
KapOOHATHOW KECTKOCTH BOJIBI




18 |OO0mas XxapakTepUCTHKA EPEXOAHBIX  |KOMIUIEKCOHOMETPUUECKOE TUTPOBAHUE. 3
meTauioB. Ilepexoansie Metansl 4-7  |(OKMCIMTEIBHO-BOCCTAHOBUTEILHOE
rpymnn tuTpoBaHue. JlaboparopHnasi padora Nel4
Omnpenenenue o0IIeH )KECTKOCTH BOJIBI)
KOHTPOJIBHAS PABOTA Ne2 (peiiTuHr) 15

HUTOI'O:

54

70




6. O0pa3oBaTeIbHbIC TEXHOJIOTHH

TpaauunoHHble JIEKIUM C KCIIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTUM.
Jlekuu ¢ MCIOJIb30BaHUEM MYJIbTUMEIUNHBIX MPE3eHTALNH, JIeKIUU-0ece/1bl, IeKIUU-THaJIOTH,
SBPUCTHYECKHUE JIEKIMH, JIEKIHH-BU3yalH3allMd, CaMOCTOSTENbHAass padoTa  CTYIEHTOB,
KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jlekuus-guasor — cojep)kaHue MoAAeTCs Yepe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYIEHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKILIUH.

IIpe3deHnTanum Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUWHBIX CPEICTB - CAaMBIH
3 exTUBHBIA CcrMoco0 MOHECEHUsS BaXKHONW HHGOPMAIMHU TMPU MYOIUMYHBIX BBICTYIUICHHSX.
Crnaiia-ipe3eHTalli €  KCIOJb30BAHHEM MYJIBTUMEIUIHOTO O0O0OpYHOBaHUS  MO3BOJSIOT
3QPEKTUBHO W HArJSIHO TPEACTaBUTh COJACP)KAHHE M3y4aeMOro MaTepuaia, BBIICIUTh U
MPOMJUTIOCTPUPOBATH COOOIIEHNE, KOTOPOE HECET MOYYUTENbHYI0 HH(OpMalHio, MoKa3aTh ee
KJIIOUEBBIE COZIEpKATEIbHbIE NMYHKTHI. Vcronb30BaHME MHTEPAKTUBHBIX AJIEMEHTOB IIO3BOJIET
yCIHTh 3G(HEKTUBHOCTh MyOJUYHBIX BBICTYIUICHHH, SIBISIOMIMXCS 9acThlO MPOECCHOHATBHON
JESATEIILHOCTH MPENO1aBaTENs.

JlaGopaTopHble 3aHATHUSI SBISIOTCS OJHUM M3 BaXXHEUIIUX BHUAOB y4eOHOH pabOTHI,
COCTaBJISIIOT OCHOBY NOJTOTOBKH CTY/JICHTOB 110 AUCHUIUIMHE U HApPaBJICHbI Ha (POPMHUPOBAHUE Y
CTYJEHTOB CUCTEMATU3UPOBAHHBIX 3HAHUI U HABBIKOB.

Bommonnenuto yabopaTopHOi pabOTHI JIOJKHA MPEALIECTBOBATH CaMOCTOSITeNbHAs
paboTa ¢ nUTEpaTypHBIMH MCTOYHMKAMU M KOHCIIEKTOM JIEKLIMH, IPU 3TOM CIEAYyeT OOpaTUTh
BHUMaHUE Ha TEOPETHYECKHEe BOMPOCHl MO TeMe 3aHsATHs. llepBoHadaabHO HAET OIpPOC
TEOPETUYECKOI0 MaTepuajla TeMbl 3aHATUSA. 3aT€M B psAJE BOIPOCOB MPENOAABATENS CIEIYET
CKOHIICHTPUPOBAaTh BHMUMAaHHME HAa OCHOBHBIX HJIESX TEMbl 3aHATHS. 3ajJaBacMble BOIPOCHI
JIOJKHBI OBITH KOPOTKUMHU M MAaKCUMAIIBHO MIPOSIBIIATD B CTY/IEHTaX UX COOOPa3UTEIBHOCTD.

JlaboparopHbie pabOThI BBHITOTHSIOTCS B COOTBETCTBUU C TPEOOBAaHUSMHU CTAaHIAPTOB H
HOpM JabopartopHoil mnpakTHUKU. CTYIEHTHl OJDKHBI O3HAKOMHUTBCA C LIETIBI0 MU 3aJadyaMu
paboThl, METOAMYECKHMMM YKa3aHUSMH K JaHHOW JnabopaTopHOM pabote, ammaparypoii,
npubopaMi ¥ peakTUBaMH, HEOOXOAMMBIMU [UJIsl BBIIIOJIHEHUS paboThl. Pe3ynbrarhl
BBINOJIHEHHON paboThl odopmisitoTcss B paboueil TeTpaau mo mpeanoxeHHoil ¢opme. Kaxnas
BBITIOJIHEHHAs paboTa JOKHA OBITh OopMIIeHA TOJDKHBIM 00pa30oM W CllaHa MPENojaBaTelio,
IPOBOUBIIEMY J1a0OpATOPHBIEC 3aHATHSI.

VYCTHBIN OnmpOC SBISETCS OAHUM M3 OCHOBHBIX CITIOCOOOB yueTa 3HAHUH CTYIEHTOB.

Paznuuator ¢ppoHTaNbHBIN, HHAWBUIYAIBHBIH 1 KOMOMHUPOBAHHBIN OIIPOC.

@poHTANBbHBII ompoc mpoBoauTcs B ¢opme Oecenpl mpemnofasareis ¢ rpynnoid. OH
OpPraHUYECKU COYETAETCS C IMOBTOPEHUEM IMPOUJICHHOIO, SBIASICH CPEACTBOM IJISl 3aKPETJICHUS
3HaHWA W yMeHHH. Ero JOCTOMHCTBO B TOM, YTO B aKTHBHYIO YMCTBEHHYIO Pa0OTy MOXKHO
BOBJIEYb BCEX CTYIEHTOB rpymnmbl. [IJisi 3TOro BONpPOCHl JOJIKHBI JOMYCKaTh KpPaTKylo (hopmy
0TBETa, OBITH JTAKOHWUYHBIMH, JIOTHYECKU B3aMMOCBSI3aHHBIMH JPYT C JPYrOM, JaHbl B Takou
MOCIIEI0BATEIbHOCTH, YTOOBI OTBETHI CTYAACHTOB B COBOKYITHOCTH MOTJIM PAaCKPBITh COJEpKaHUE
pa3aena, Tembl. C MOMOIIBIO (POHTATBHOTO OIpOca IMpenojaBaTeilb HMMEET BO3MOXHOCTb
IIPOBEPUTH BBHINIOJHEHUE CTYJEHTaMM JOMAIIHETO 3a/laHus, BBIACHUTH TOTOBHOCTb I'PYMIBI K
M3YYEHHIO HOBOTO MaTepuaia, OlpeleanuTb CPOPMUPOBAHHOCTh OCHOBHBIX MOHATUH, YCBOECHUE
HOBOTO Y4eOHOT0 Marepuara.



NuauBuayaabHblil onpoc mpeanosiaraeT oOCTOSTEIbHBIE, CBSI3HBIE OTBETHI CTYICHTOB
Ha BOMNPOC, OTHOCSIIUNCSA K U3ydaeMOMYy Y4eOHOMY MaTepHually, IOSTOMY OH CIY)KUT Ba’KHBIM
y4eOHBIM CPEJICTBOM Pa3BUTHS pEUM, MaMSATH, MBIIUIEHUS CTYIEHTOB. UTOOBI clenarh Takylo
MpOBEpPKy Ooliee TITyOOKOM, HEOOXOAMMO CTAaBHTh MEpel CTYACHTaMU BOMPOCHI, TPeOyrolme
Pa3BEpHYTOTO OTBETA.

Bompocel 111 MHAMBHAYaJbHOTO ONpOCAa JIOJDKHBI  OBITh  YETKUMH, SICHBIMH,
KOHKPETHBIMH, E€MKHMH, WMETh TPUKIAJTHON XapakTep, OXBaThIBATh OCHOBHOW, paHee
NpONJEHHBI MaTepuan mporpaMMmbl. VX copepkaHue AOKHO CTUMYJIMPOBATH CTYAEHTOB
JIOTUYECKH MBICIHUTh, CPaBHUBATh, aHAIH3UPOBATh, JOKA3bIBaTh, MOAOWpATh yOEAUTEITHHBIC
IpPUMEpHI, YCTAaHABIMBATh NMPUYUHHO-CIIEACTBEHHBIE CBSI3H, JIeNaTh OOOCHOBaHHBIE BBIBOJBI U
3THM CIIOCOOCTBOBATh OOBEKTUBHOMY BBISBIICHUIO 3HAHHUH CTYICHTOB.

Bomnpocer 00BIYHO 3a/1a10T BCEM TpyIIie U mocie HeOONbIION may3bl, HEOOXOAUMON IS
TOT0, 4TOObI CTYACHTHl MOHSUIM €r0 M TNPUTOTOBHIUCH K OTBETY, BBI3BIBAIOT [Isl OTBETA
KOHKPETHOTO CTYyJEHTA.

IIncbMeHHasi mMpoBepKa HapsAy C YCTHOM ABISETCA BaXXHEUIIIMM METOJIOM KOHTPOJIS
3HaHWI, YMEHUW U HABBIKOB CTYIEHTOB. OTHOPOIHOCTH PabOT, BBIMOIHSIEMBIX CTYICHTAMH,
MO3BOJIET MPEABIBIATH KO BCEM OJUHAKOBbIE TPEOOBAHMUS, MOMBITAET OOBEKTUBHOCTh OLEHKU
pe3ynbraroB oOydeHus. [IpumeHeHre 3TOro Meroaa JaeT BO3MOXKHOCTh B HanOoyiee KOPOTKHIA
CPOK OJHOBPEMEHHO IMPOBEPUTH YCBOCHHE Yy4eOHOTO Marepuaia BCEMU CTYACHTAaMHU TPYIIIHI,
OTIpeeNIUTh HAMpaBICHUS IS MHAWBUIYaJIbHOM pabOThI ¢ KaXAbIM.

[TuceMeHHast MpoBepKa UCIONB3YETCS BO BCEX BUAAX KOHTPOJS U OCYIIECTBISETCS KaK B
ayIUTOPHOM, TaK M BO BHEAYTUTOPHOU padboTe (BBIMOJHCHHUE TOMAITHUX 3aIaHHH ).

Buneoxondepennmusi — ceanc BugeokoHpepenncssizu (BKC) — 310 TexHomorus
WHTEPAKTHUBHOTO B3aMMOJICHCTBUS ABYX U 0OJee y4aCTHUKOB 0Opa3oBaTEIBHOIO IMpoliecca s
obmeHa nHpOpMaIHMEi B peabHOM PEKUME BPEMEHHU.

Hcnonb3yloTcss  MHTEPaKTUBHBIE  METOABI  OOY4YEHHS:  CHUTyallMOHHBIC  3a/ayH,
UCCIIEIOBATEILCKUIA METOJ OOy4eHHs, AENOBble WIPhl, MOATOTOBKA M MyONMYyHas 3aliura
pedeparoB. Vcronb3yr0Tcss peUTUHTOBAsI TEXHOJIOTHSI, TEXHOJIOTUN JAUCTAHIIMOHHOTO OOYYCHHUS.
Hcnonbe3yloTcss HHTEpaKTUBHBIE METO/IbI OOyUEHUS: CUTYallMOHHBIE 3a/1a4H, UCCIIEI0BAaTENbCKUI
MeTo 00yueHHUsl, IeIOBBIE UIPhI, TOArOTOBKA U IMyOIMYHAas 3amuTa pedeparos.

TexHo0THS JJIEKTPOHHOTO O0y4eHUsl (peanu3yercs TPU TIOMOIIU DIIEKTPOHHOMN
nHpopmarmonHo-o06pazoBaTenbHOM cpenbl (QMOC) COI'Y npu ucnonp3zoBanuu pecypcoB IbC,
IIPH MIPOBEICHUU aBTOMATU3UPOBAHHOTO KOMIIBIOTEPHOT'O TECTHPOBAHUS U T. JI.).

Ucnonb3ytorcss  OauIbHO-PEHTHHTOBAs CHUCTEMa  OICHKM  3HAHWW, TEXHOJOTUH C
IPUMEHEHHUEM JIMCTaHIIMOHHOTO 00ydeHus Ha miatdopme http://Ims.nosu.ru/.

IIpumevanus:
- Bce Bunbl yuebHON pabOThl MOTYT MPOBOJUTHCSA TUCTAHIIMOHHO Ha OCHOBE JIOKAJbHBIX
HOPMAaTHBHBIX aKTOB.
-B wmensx peanuzauuyd HMHAMBHUIYANBbHOTO IMOAXO0Ja K OOYYEHHIO CTYAEHTOB,
OCYILIECTBISIONMX Y4eOHBIN Mpoliecc Mo MHIMBUIYaIbHOW TPAeKTOPUHU B paMKax
WHIUBUAYAIBHOTO pabouero IiaHa, HW3y4YeHHE MJaHHOW JHUCUUIUIMHBI MOXET
OCYILIECTBIISITHCS Uepe3 MHAWBHUYaJbHbIE KOHCYJIbTAIlMU IPENoJaBaTeNsi OYHO, B
9achl KOHCYJIBTAIIH, 110 3JIEKTPOHHOM MoYTe, a Takke ¢ ucrnonb3oBanueM  Cisco
Webex Meetings, minargopmbl AuCTaHIMOHHOTO oOyueHus  Moodle, muuyHBIN
kabunet cryaeHTa Ha nmoptane COI'Y, npyrux snementoB DMOC COI'Y.
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- 7 YueOHO-MeTOANYECKOE 00ecIeYeHrne CAMOCTOSITeIbHOIH padoThl.

CaMocrosiTenbHasi padoTa CTYACHTOB SIBIISIETCS OJHOW M3 BaXKHEWIIUX COCTABIISIONINX
oOpa3oBaTenpHOro mpoiecca. OCHOBHBIM MPUHIUMIIOM OpPraHMU3AIMM CaMOCTOSITENbHON padoThI
CTYJICHTOB SIBJISIETCS KOMIUIEKCHBIM TOJXOJ, HAalpaBJICHHbI Ha (OPMUPOBAHHWE HABHIKOB
PENPONYKTUBHOM M TBOPYECKOW JAESITEIBHOCTH CTYJIEHTAa B ayJUTOPHUM, IPU BHEAYJUTOPHBIX
KOHTAaKTax ¢ MpenoiaBaresieM, Ipyu J0MalIHel MOATOTOBKE.

Bo Bpemst neKiuu CTyAeHTHl JOJKHBI BECTH KOHCIEKTHI; (hopMa 3arnucu KOHCIEKTOB —
M0 YCMOTPEHHUIO KaXKIOTO0 CTYIEHTa, HO B HHUX B O0OS3aTEIBHOM TOPSAKE IOKHBI OBITh
3a(pKCUPOBAaHbBI OCHOBHBIE MOJ0XKEHHS (BBIBO/IBI) JIEKILIUH, JIOTUKA JI0KA3aTEIbCTBA.

CaMmocrosiTtennbHasi paboTa CTYJEHTOB BO BHEAYAHTOPHOE BpEeMs HAYMHACTCS C
pEllaKTUPOBAHMSI KOHCIEKTOB JIGKIUW. 3aTeM CleayeT M3YyYeHHE PEKOMEHJIO0BaHHOU
[IPENIOIaBATEIEM OCHOBHOM U JOIOJHUTEIBHOW JIMTEpATyphbl, KOTOpas, C OIJHOW CTOPOHBI,
MTO3BOJIUT JOMOJHUTH KOHCIIEKTHl HOBBIMH CBEACHUSIMH, a C IPYTrOil CTOPOHBI, SIBISIETCS BAKHBIM
MOMEHTOM B TMIOJTOTOBKE K JJA00PAaTOPHO - MPAKTHYECKOMY 3aHATHIO.

CryaeHTbl JOJDKHBI CBOEBPEMEHHO BBINOJHATH BCE 3aJaHUsl, MNPEIJI0KEHHBIE
npernofaBareneM. Pe3ynbTaThl  BHIMOJHEHHBIX 3aJaHWA NI CaMOCTOSITENIbHON  pabOoThI
opopMIISIIOTCST B PYKONMCHOM BHAe. MeToauueckue Marepualibl, OOecleynBaronme
CaMOCTOSITENILHYIO pa0OTy CTYJACHTOB, MOKHO HAaWTH HA JUCTAHIMOHHOH IUIOIIAJKE CHUCTEMBI
«MOODLE».

®opMbI CaMOCTOATENBHOM pabOTHI CTYIEHTOB:

a) MOATOTOBKA MUCbMEHHBIX WJIM YCTHBIX BOIIPOCOB U 33/IaHUM JJI1 CAMOCTOSITEIIbHOM
paboThI (HOMANTHKE 3a/IaHUS);
0) KOHCIIEKTUPOBAaHNE HEKOTOPBIX BOIIPOCOB TEM, Pa3eiIOB, BHIHECEHHBIX HA
CaMOCTOSITENILHYIO padoTy.
TemaTnka caMoCTOSATEIHLHOM pabOTHI MPUBEICHA B TAOIHIIE, MPEICTABICHHON HIDKE:
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Tembl, pa3zmensl, BBIHECEHHbIE Ha CaMOCTOSTENIBHYIO TIOATOTOBKY, BOMNPOCHI K
MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUAM; TeMaTHuKa pedepaTHol paboThI

Posib m 3HaYeHMe XMMHMH B COBpeMeHHOM oOmectBe. IIpocTbie 1 clOXHBIE
BellecTBa. ENMHNIBI KOIMYECTBa BELIECTBA: MOJIb, XUMUYECKHI SKBUBaNIeHT. OCHOBHbIE
3aKOHBl XMMHHU. 3aKOH DKBHBAJIECHTOB. PacueT SKBUBAJICHTHBIX MacC MJIA Pa3IMYHBIX
KJIACCOB HEOPraHMYECKUX COEAMHEHMH. DJIEKTPOHHbIE aHanoru. V3MeHeHus CBOMCTB
XUMHMYECKHX DJJIEMEHTOB, MNEPUOAUYECKHE HM3MEHEHUS BAXKHEHIIMX XapaKTEPUCTHUK
XUMUYECKHX 3JEMEHTOB: J(PQEKTUBHBIX pPATUYCOB aTOMOB U HMOHOB, D3HEPIrUU
MOHM3ALUH, CPOJCTBA K JJIEKTPOHY, AJIEKTPOOTPHULATEIBLHOCTU. KUCIOTHO-OCHOBHBIE U
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE CBOMCTBA 3JIEMEHTOB. PeakiMoHHas CIOCOOHOCTb
BellecTB. Bonpocwi ona camonposepku:

1. SIBnsiercs M SKBUBAJIEHT 3JIEMEHTA IOCTOSTHHON BETMYMHON?

2. Kak paccuuThIBalOTCsI MOJISIPHBIE MAacChl SKBUBAJIEHTOB JIEMEHTOB, OKCHU/IOB,
TUAPOKCUOB, KUCIIOT U COJen?

3. IlpuBectu nmpumepsl OTHOOCHOBHBIX, JIBYXOCHOBHBIX U TPEXOCHOBHBIX KUCIOT.

4. Kakue cosiy Ha3bIBAIOTCS CPEJHUMU, KUCIIBIMU U OCHOBHbIMU? Kak oHM
MOJTy4arTcs?

5. MoeT a1 TUIPOKCHU] Kaausi 00pa30BbIBATh OCHOBHBIC COJTH?

6. Kakue cBoiicTBa aToMa XapaKTepU3yloT:
a. TOPSKOBBIM HOMEP JIEMEHTA B MEPUOIUUECKON CUCTEME;
0. HOMep Tepuoa;
B. HOMEp IpYIIbI?

7. OTBET NOSICHUTE IPUMEPAMH.

8. Uem 00BsCHsETCS EPUOANYECKOE U3MEHEHHE BaJIEGHTHOCTH AJIEMEHTOB C
YBEJIMYEHUEM UX TOPSAIKOBBIX HOMEPOB?

9. 'V kakux 3JI€MEHTOB CUJIbHEE BbIPAKEHBI HEMETAJUIMUECKUE CBOIMCTBA: a) Y Cephl
WIH TeJulypa; 0 y KpeMHHUS WU Cepbl?

10. Kakoii Bu XUMHUYECKOH CBA3HM HA3bIBACTCS KOBAJCHTHOM (TIOJIAPHOM U
HEMNOJISIPHON ) 1 HOHHOK? MeX Ty aToMaM# KakuX 3JIEMEHTOB OHH 00pazyroTcs?

11. Kakue 2J1eKTpOHBI y4aCTBYIOT B 00pa30BaHUU XUMUYECKUX CBS3EH?

12. Kakas cBsI3b Ha3bIBA€TCSI BOJOPOIHOM?

13. Kak oOpa3yercs KOBaJIeHTHAsI CBSI3b MO IOHOPHO-AKIIENTOPHOMY MEXaHU3MY?

14. Yro nmpencTaBiasieT JOHOP U aKIENTOp JUIst 00pa30BaHUsI XUMUYECKOM CBS3U?

15. Uto Takoe rubpuau3anusi aToMHbIX opouTtaneii? Kakue tumnsl rubpunuzanuu Bt
3Haere?
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Hnousuodyanvuvie 3a0anus no meme:
[.Uemy paBHa MOJApHas Macca »OKBHUBAJIEHTa XpoMa B OKCHUIIE XpoMma,
conepxkarniero 68,42% xpoma? CocTaBbTE SMIMPHUECKYIO (DOPMYITY 3TOTO

okcupa. (OtBet: 17,33 r/monb; Cr203)/

1. T'mapokcun amOMUHUS Maccou 7,8 I. mpopearupoBal ¢ a30THOM KMCIOTOW Maccoi
6,3 r. OnpenenuTe MOJISIPHYIO MacCy SKBUBAJICHTAa THIPOKCUA ATFOMUHUS B 3TOU
peakuuu u coctaBbTe ee ypaBHenue. (OTBet: 78 r/MoIib)

2. MoXeT U XJIOPOBOJOPOIHASL KHCIIOTa 00Pa30BBIBATH KHUCIIBIE COJIU TIPH
B3aUMOJICUCTBUHU C OCHOBAHUSAMMU ?

3. DHepreTudecKkoe COCTOSIHUE BHEIIHETO 3JIEKTPOHA aTOMA OIUCHIBAETCS

4. JlaiiTe xapakTepucTUKy 35emMeHTa No26: oI0KeHUE B IEPUOIUYECKON CUCTEME,
CTPOEHUE 3JIEKTPOHHOM 000JI0UKH aTOMa.

5. DneMeHT o0pa3yeT OKCUA U THAPOKCH aM(OTEPHOT0 XapaKTepa, B KOTOPbIX
IIPOSIBIISIET IIOCTOSIHHYIO BAJICHTHOCTB PaBHYIO ABYyM. Pacniosioxen oH B IV
nepuoie mepuoandeckoi cucreMsl. HazoBute atot anement. (OTBeT: Zn).

6. Kakwue BUIIbI XMMHUUYECKOU CBA3U B CJICIYIOIIMX MOJIEKYJIaX: a. a30Ta;

0. aMMHaKa;
B. pTopuaa Kamus;
I. XJIOpHJla aMMOHHUA?

7. Hcxonas u3 3IeKTpOHHOTO CTPOEHUS aTOMa Cephl, 00BSICHUTE 00pa3oBaHHe
MouteKyJbl okcuzaa cepol (IV). OxapakTepu3yiTe BUIbI XUMUYECKON CBS3U B HEH.

8. Kakoe cTpoeHre HMEIOT MOJIKYJIBI BOJIBI, aMMHUakKa 1 okcuaa yriaepoaa (I1V)?

9. Kakue BUJbI XMMHUUECKOH CBSI3U B MOJIEKYJIE XJIOPHJA TETpaaMMHHALIMHKA?

10. Kakue cBsi3u Ha3bIBAIOTCA CUTMA U U CBsi3iMu? OOBSICHUTE HA TIpUMEpE
o0pa3oBaHUs MOJIEKYJI a30Ta, ME€TaHa U ITeHa.
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Cnoco0bl BbIpaKeHHs KOJMYECTBEHHOr0 COCTaBa pacTBOpoB. B3aumHble
nepecyeTbl KOHIEHTPALUU PACTBOPOB Bonpocwt 0nsa camonposepku:

1. JlaiiTe onpeneneHns MaCCOBOM J10JIU, MOJISIPHOM KOHLIEHTPAIIUX U MOJISIPHOM
KOHIIEHTpAIlUX SKBUBAJICHTA.

2. KakoBa cBsA3b MEX1y MOJISIPHOM KOHIIEHTPAlUU M MOJIIPHOM KOHUEHTPALIMKN
SKBUBAJIEHTa?

3. Kaxkoii nmporiecc Ha3bIBA€TCS AIEKTPOIUTAYECKON AUCCOIMALINE?

4. Kaxue 31exTpoauTsl OTHOCATCS K CUIIbHBIM? [lepeunciunTe ux.

5. Uto Ha3bIBaETCS CTENEHBIO TUCCOLMALIMYA U KOHCTAHTOU Aucconuanuu? B yem
COCTOUT CXOJICTBO U Pa3iuyKe 3TUX BETUUUH?

6. Cwmemenne xumuueckoro pasHoBecus (npunuun Jle-lllarense) Ha npumepe
YTOJIbHOM KUCJIOTHI.

7. Uto Ha3BIBaIOT BOJOPOAHBIM U THAPOKCUIIbHBIM MOKa3aTenem? KakoBbl ux
3HAUEHUs B HEUTPaAIbHOMU, KUCIION U IEJI0YHOU cpeaax?

8. Kaxkue snexTponuTsl HazpiBatoTcs aMm@orepHbiMu? Kak mpoucxoaut ux
auccoruanus’?

9. Kakas peaxnus HazbIBaeTcsl  rumponusom? Kakue comu  moaBepraroTcs
TUAPOIN3Y?

10. Kakue conu moaBepraroTcsi HEOOpaTUMOMY TUIPOIHU3IY?

3aoauu ona camocmoamenbHo20 peuieHus:
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10.

B 100 cm® Boas! pactBopmiu 0,82r oprodocdara Hatpusi. Berarcaure MaccoByro
JOJIF0, MOJIIPHYIO KOHLIEHTPALIMIO M MOJISIPHYIO KOHIIEHTPAIMIO AKBHUBAJICHTA
nojlyueHHOro pactBopa (mioTHocTh pactBopa 1,02 r/cm®) (OtBet: 0,81%;
0,05momb/nm3; 0,15 Moas/m3).

Kakoii o0vem pactBOopa opTodochopHOt KUCIOTHI ¢ MaccoBoil noneit 35% u
MIOTHOCTRIO 1,22 1/cM® moTpeOyeTcs Il MPUTOTOBICHUS 5 AM® pacTBopa ¢
MOJISIPHOM KOHIIeHTpauuei skpuBaienTa 0,15 mons/aqm3?

CocTraBbTe ypaBHEHHS TUCCOIMAIINN CICAYIOMMX BellecTB: HuTpara xxenesa (I1I),
HUTPUTA TUIPOKCOANIOMHUHHUS, Turuapodocdarta KaabLusg, THUIPOKCHIA XpoMa
(III). B xakoM HampaBIEHUU CMECTUTHCS paBHOBECHE TIpU J0OABICHUH
TUAPOKCUAA HATpUsl K pacTBopy ruapokcuaa xpoma (111)?

CreneHb JHUCCOLMALIMM B  PAacTBOPE YKCYCHOM KHCIOTBI C  MOJISIPHOU
KOHIIeHTpanuen skBuBaieHTa 0,1 mons/mm® paBHa 1,3 %. Beraucnure koHCTaHTY
kucnotHocT. (OTBer 1.69 * 107)

Boruucnure pH pacTBOpoB ¢ MossApHO#H KoHmeHTpamumeid 0,01 mons/ am’
CJIETYIOIINX BEIIECTB:

a. XJIOPOBOAOPOIHON KUCIIOTBHI;

0. TUIPOKCHUIA KAJIHS;

B. YKCYCHOM KHCIIOTBI;

r. ruapokcuia ammonus (Ko =1,8 « 107)

(OtBer: 2; 12; 3,37; 10,63.)

Bbruucnure pacTBOpUMOCTh Xjopuga cepedpa B umcroil Bome u B 0,01 M
pactBope HCL.

(OtBer: 1,33 « 107 moms/ mm?); 1,78 « 1071%) mons/ ave.

CocTaBbTe MOJIEKYJSIPHbIE M HOHHBIE YPaBHEHUS THIPOJIN3a CIEIYIOIINUX COJIeH:
cynb(uIa Kanus, alleTata aMMOHUS; cylb(daTta Meau, KapOoHaTa aTlOMUHUSL.

B kakom HampaBieHWH CMECTHTE paBHOBecHe ruuposiniza cyibdata xemnesa (III)
npu 100aBIeHUN

a. XJIOPOBOAOPOIHOM KUCIIOTBHI;

0. TUAPOKCUIA HATPHUSL.

Kakast u3 coneii: nutpar cBunna (II) wim wutpar cunna (IV) Oyner umerh B
BOJIHOM PacTBOpE MPH OAMHAKOBBIX YCIOBUAX OONBIIYIO CTETIEHb IHApon3a’?
[Ipu cnuBanumM BoIHBIX pacTBopoB xyopuaa xpoma (III) u xapOonata HaTpus
obpasyercs ocanok ruapokcuaa xpoma (II1). CoctaBbTe HOHHBIE U MOJICKYJISIPHBIC
YpaBHEHHUS PEAKIIUU er0 00pa30BaHUsI.
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OKHNCIUTEbHO-BOCCTAHOBUTEIbHbIE PEaKIUM 3a1aHus
JUTSL CAMOCTOSITEIIbHOU Pa0OTHI:

1. B nmpuBEeIcHHBIX peEaKIUAX MOAOEPUTE HOHHO-3JIEKTPOHHBIM  METOOM
CTEXHUOMETPUYCCKHE KO3 (PHUIMEHTHI, OTIPEICITUTE OKHUCJIUTED u
BOCCTAaHOBUTEIIb, BBIYHMCIMTE MOJISIPHBIE MAacChl 3KBHBAJICHTOB OKHCIUTEIS MU
BOCCTAaHOBUTEIIS, YKAXKHUTE THIT OKUCIUTEIILHO-BOCCTAHOBUTEIILHOW PEaKIIUU:

P + HCIO4 + HoO — H3PO4 + HCI

H3AsO3 + KMnO4 + H2SO4 — H3AsO4 + MnSO4 + K2SO4 + HyO

Cuz2S| + HNO3; — CuSO4 + Cu(NOs3)2 + NO + H20

K>Cr207 + NaClO3z + H2SO4 — Cr2(SO4)3 + NaClO4 + K2SO4 + H2O

KMnO4+ NaNO; + H,O — MnO; + NaN0s + KOH

Cr2(S04); + KBrO + KOH — K>CrO4 + Br, + KNO3 + H2O

KoMnOs+ H,O — KMnO4 + MnO, | + KOH

As2S3] + H2O2 + NaOH — NazAsO4 + NaSO4 + H2O

2. B kakoM HarmpaBiieHHH OYIyT MPOTEKATh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC

peakuuun? [Ipu oTBeTe UCTIONIB3YHUTE 3HAYCHUS
OKHCIHNTCIIBHOBOCCTAHOBUTEIBHBIX ITIOTCHIIMAJIOB:
MnO> +J>+KOH ...... KMnOs4 + KJ + H0
FeSO4 + KMnO4 + H2SO4 ......... Fe2(S04)3 + MnSO4 +K>S0O4 + H2O
CrCl3 + Br + KOH ...... K>CrO4 + KBr + KCI + H20
Cr2(SO4); + KNO3 + HO ...... HoCr207 + NO + KoSO4 + HoSO4
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OO0uasi xapakTepuCTHKA METAJIOB U HEMETAJLJIOB

BO”pOCbl K meme.

1.

(98]

NSk

10.

11

12.

13.

14.

15.

Kak  wu3MeHstoTCS CBOMCTBA METaJIIOB c YMEHBILIEHUEM
CTaHJIaPTHOT'O AJIEKTPOHHOIO MOTEHIMana?

OKcuabl U THAPOKCUIBI KAKMX METAJIOB MPOSBISAIOT aM(POTEepHBIE CBOMCTBA?
Kakue mMeranibl He pearupyror:

a. ¢ pa30aBIICHHOW CEPHOM KHUCIIOTOM;

0. C KOHIICHTPUPOBAHHOMN CEPHON KUCIOTOM?

Kakue meTanmibl pearupyroT ¢ pacTBOpamMu IIEI0UE?

[IpuBeanTe MpUMEpPbl XUMHUYECKOMN U IEKTPOXUMHUYECKON KOPPO3UU METAIIIOB.
Kakolii u3 ranoreHoB siBisieTcst HanboJee CUIbHBIM OKUCITUTENEM?

Kakmue cBoiicTBa B OKMCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUSAX MPOSIBIIAIOT: a.
cepa;

0. CepoBOIOPOT;

B. okcun cepbi(IV);

I. cepHas KucaoTa?

Kaxkoit u3 HOHOB SIBIIIETCS OKUCIUTENEM IIPU B3aUMOJIEHCTBUM C METAJUIAMU:
a. B pa30aBJICHHON CEpHOM KHUCIIOTE;

0. B KOHLIEHTPUPOBAHHOMN CEpHOM KuCIoTe?

B 1uem cocTouT paznuure BO B3aMMOAECHCTBUU METAIJIOB C COJISTHOM M a30THOM
KHCJIOTaMu?

Kaxkas u3 xucnor: oprodochopnas umu oprodochopucras - sBisercs doyee
C1a0BIM AJIEKTPOIUTOM?

. CocTaBbTe ypaBHEHHS peaKLMi B3aMMOJEHCTBUS KOHIICHTPUPOBAHHOU 1

pa30aBIEeHHON a30THON KUCIIOTHI ¢ MarHueM. PaccuunTaiite MOJISIpHYIO Maccy
HKBUBAJICHTA OKUCIIUTEIIS U BOCCTAHOBUTENSI B 3TUX PEAKIIUSAX.

Yro Ha3zwiBaeTcs xaopHou Bogoi? Kak cMectutces paBHoBecue B cucteme Clo
+H>O == HCIO + HCI npu no6asnenun NaOH, HCI1?

Kakue opburtanm atoma a30ota y4aCTBYIOT B 00pa30BaHUN XUMHYECKHUX CBSI3EH C
npyrumu atomamu B coeuHeHusx: No, NH3, NH4CI1? Onummure Tumns
XUMUYECKHUX CBSI3eM KaKJI0M U3 HUX. KakoBa BaJIeHTHOCTb U CTENIEHb OKUCIICHUS
a30Ta B DTUX COCIUHEHUIX?

Kaxkas 3 conelt cunpHee moBepraeTcs THAPOJINU3Y: Cyib(ar, areraT u cyabdua
amomMuHusA? CocTaBbTE HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS THAPOJIN3a 3TUX
coJeil.

CKOJIBKO cM®  PacTBOpa HUTPHUTA KalHs ¢ MOJISIPHOM KOHIIEHTpaIuei
skpuBasienta 0,1 momb /am® moTpebyercs a1s okuciaenus 50 cM® pacTBopa HOAUIA
KaJIMsl ¢ MOJISIPHOM KOHIIEHTpanuen s3kBuBaieHTa 0,25 MoJib /m3?

Otsert:125¢cM

OCHOBBI XUMHYECKOMH TEPMOAMHAMUKH, XUMHUIECCKOI'0 U

¢dazoBoro paBHoBecusi Bonpocut :

1. KakoBa cBsI3p MEXAy TEIUIOBBIM 3 deKToM peakuuu (Jp 1 U3MEHEHUEM
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10.

1.
12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.

23.
24.

sHTaNbnMU [ H? 3aBucar nu TemoBoi 3G (eKT peakiuu OT MyTH PeaKuu?
Cdopmymnupyiite 3akon ['ecca. [Ipu kakux ycrmoBusix cnpaBemiuB 3akoH ['ecca? Uto
Ha3bIBAETCS TEIUIOBBIM Y(PPEKTOM peakiuu?
Kak paccuntarh TemnoBoi 3¢ (heKT peakiuu, MOIb3YsICh BEIMYMHAMHU CTaHAAPTHBIX
Teror oOpasosanus Bemiectsa? byner nu [H peakuuu H> + Ch = 2HCI Tennoroi
obpazosanust HCI?
Uro Ha3bIBaeTcs TEIUIOTOM oOpa3oBanus? bynet nu temoBoii a3 ekt peakun HC]
+ NaOH = NaCl + H>O tennotoii obpazoBanust H>O?
Yro Has3pIBaeTCs CTaHAAPTHBIMHU YCIOBUAMHU? Kak M3MEHSETCS HHTAIbIMUS CHUCTEMB]
P HIOTEPMUYECKUX PEAKIIUIX?
Kaxk u3mensiercs sSHTaIbIUsL CUCTEMBI IPU SK30TEPMHUUECKUX PEAKIUAX?
Kak wu3MeHseTcs BenuyMHA DSHTPONMU NPU CAMOIIPOM3BOJBHBIX Ipoleccax B
W30JIMPOBAHHBIX CUCTEMAX U MOYEMY?
Kak pemaercs Bompoc O HampaBiI€HUHW CAMOIIPOM3BOJBHBIX IPOLECCOB B
HEU30JIMPOBAHHBIX CHCTEMaxX HAa OCHOBE H300apHO-M30TEPMUYECKOTO M H30XOPHO-
MU30T€PMUYECKOT0 MOTEHIINATIOB?
Kakass cucrema Oosiee ycTOWYMBA: C BBICOKHM WM HU3KUM 3HAYCHHEM
1300apHOU30TEPMHUYECKOT0 OTeHIInaa?
KakoBa cBs3p Mekay W3MEHCHHEM HM300apHO-U30TEPMUUYECKOTO MOTEHIIHMANA,
SHTAIBIIUU U SHTPONUU IIPU MOCTOSHHOM Temneparype?
Kaxkoe nmpaBuiio 1exut B oCHOBE (ha30BOTO paBHOBECHS?
Uro Takoe (aza? Kakoe MakcumanpHOE 4YHCIO (a3 UMEET JIBYXKOMIIOHEHTHas
cucrema?
Uro Ttakoe koMmmoHeHT? Kakoe 4HCIIO KOMIIOHEHTOB MOKET OBITh B OJIHO(A3HOM
cucreme?
Uem xapaktepHa »5BTekTHuUeckas Touka? [lpakThueckoe 3HaY€HUE CHUCTEM,
OTBEYAOIIUX 3TOMY COCTaBY.
[IpuBenure JUarpaMMbl  COCTOSIHMSL ~ JBYXKOMIIOHEHTHBIX CHCTEM,
CMEUIMBAIOIIMNXCS KaK B JKUJIKOM, TaK U B TBEPJAOM COCTOSIHUH, U TOJBKO B JKHUJIKOM
COCTOSIHUH.
Ckonpko (a3 B OJHOKOMIIOHEHTHOW CHCTEME, COJEp’Kallell HaCBIIICHHBIH Tmap?
I'ereporenna i romoreHHa 3Ta cuctema?
KakoBo makcumanbHOe 9uciio (a3 B OJJHOKOMIIOHEHTHOH cucteMe? Yemy paBHO TpH
3TOM YHCJIO CTENEHEN cBOOOABI U YTO 3TO O3HA4Jaer?
Hauepture nuarpamMmy COCTOSIHMSI BOJBI M YKQ)KUTE TOYKOM COCTOSIHUE CUCTEMBI, B
KOTOPOH YUCIIO CTeNeHel cBOOO B! paBHO eAMHUIIE. UTO 3TO 03HaYaeT?
Kak 3aBucuT naBieHNe HACBIIIEHHOTO NIapa OT TEMITEpaTyphl?
Kaxkas cucrema HazwiBaeTcs 6e3BapuanTHoi? [IpuBeaure npumep.
Kaxkas cucrema Ha3wiBaeTcs OnBapuanTHou? [IpuBenure npumep.
Kak ompenenuts Temmneparypy 3amep3aHus pacTBOpa W YHCTOrO PACTBOPUTEINS IO
JIarpaMMme COoCTOsTHUS BoJbI? J{aliTe 000CHOBaHME ATOTO OMPE/ICICHUSI.
Kaxk n3mensiercsa reMrepaTtypa KUIEHUSI BObI IPU YBEIIMUEHUU BHEIIIHETO J1aBJICHUS?

Cdopmynupyiite 3akoH Payns, onuchiBaOmui U3MEHEHHE aBICHUS HACBIIICHHOTO
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napa pacTBOPHUTENS C YBEIMYEHUEM KOHIEHTPALMKU PAacTBOPEHHOro BemiecTBa. Jlaiite
00BsICHEHUE 3TOMY U3MEHEHHUIO.

25. Tlpu KakuX KOHIEHTpausx (OONBIINX WM MaJbIX) BepeH 3akoH Paymnsa? [logemy?

26. Ilouemy st pacTBOpPOB DBJEKTPOJUTOB B 3akoH Payns cieayer BBOJUTH
n3oToHn4YecKku koddurment (kodbdunment Baunt-I'odda)?

27. Kak u3MeHseTcsl TeMIreparypa 3aMep3aHus pacTBOpa MPH YBEIIMYEHUH €r0
koHUeHTpanuu? [lpuBenure rpaguk U yKaKuTe 3T0 U3MEHEHHE.

28. YTo Ha3bIBaeTCAd KOHCTAHTOW PaBHOBECHS M KaKOE €€ MPAKTUYECKOE 3HaUeHue?

29. Kak ompenenuTh KOHCTAHTY pPaBHOBECHSA, MOJb3YsICh TaOMUIAMHM CTaHIAPTHBIX
TEPMOJMHAMHYECKUX BEIUYUH?

30. ChopmynupyiiTe MPUHIUI CMEUICHUS PaBHOBECH, Ha3bIBaeMbIi mpuHIUNoM Jle-
[TaTense.

31. Kak wu3MmeHsAeTcs KOHCTaHTa pPABHOBECHUS MPH YBEIMYEHUU TEMIEpaTyphl s
IK30TEPMHUECKUX pPEaKIUi?

32. Kak ompenenuTh KOHCTAaHTY PaBHOBECHs MPHU JHOO0OW Temrmeparype, eCiu HU3BECTHa
KOHCTaHTa PaBHOBECHUSI IIPH CTaHJAPTHBIX YCIOBUIX?

33. Ilpm kakux TeMmriepaTypax (BBICOKMX WM HHU3KHUX) CJIEAyeT TMpPO BOAUTH
9K30TEPMHUUECKHE PEAKIIUH, YTOOBI MOTYYUTh OOJBIION BBIXO MPOIYKTOB?

34. llpu xakux Temmeparypax (BBICOKMX WJIM HH3KHX) CJIE€QyeT IPOBOAUTH
SHAOTEPMHUYECKUE PEAKINH, YTOOBI MOIYUYUTh OOJIBIION BBIXO IPOAYKTOB?

35. Uto Ha3bIBaeTCAd TIE€TEPOr€HHBIM pPAaBHOBECHEM W KaK BbIpaka €TCA KOHCTaHTa
paBuoBecus peakuuu CaCO3 = CaO + CO»?

36. 3aBUCHUT JIM KOHCTAaHTa pPABHOBECHUS OT KOHLIEHTPALIUM BELIECTB, B3ATHIX IS

MPOBEICHUS pEeaKIUU?

XuMuuyeckasi KHHETHKA U KaTaJu3

1.

Uto Ha3bIBaeTCs CpelHEN U UCTUHHON CKOPOCTSIMU peakiuu? Y paBHEHUE PEaKLIUU
MIEPBOTO NOPsIKa.

. KakoB ¢u3nveckuii CMbICI KOHCTaHTBI CKOPOCTH U OT YETO OHA 3aBUCHUT?
. UTo Ha3bIBaeTCs MOJIEKYJIAPHOCTHIO peakuuu? [IpruMepsl MOHO- 1 GUMOJIEKYIISIPHBIX

peaKuuii.

. UTo Ha3BIBAIOT MOPSIKOM peakinu? B Kakux ciaydasx OMMOJNIEKysipHas peaKius

OIMUCBIBACTCA YPABHCHUCM IICPBOT'O nop;lzuca?

. UTo Ha3bIBaeTCs MEPUOIOM MOIYyNpeBpaleHus? B Kakux ciiydasx OH 3aBUCHUT OT

KOHIICHTpAIIWH, a B KaKUX — HET?

. B uem 3axnrouaercs npasuiio Bant-I'obda? Bug n ananus ypaBHeHust AppeHuyca.
. UTo Takoe 3Heprusi akTUBALIMU?
. O6mwmit MexaHu3M JeicTBUA KaTanu3aTtopa. Kak oH BimseT Ha paBHOBecHE?
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DJIeKTPOXUMHUSA

l.

14.

15.

16.
17.

18.

19.

20.

21.

Uto Ha3bIBaeTCsl yACIBbHOW M 3KBUBAJICHTHOM 3JIEKTPONPOBOAHOCTHIO? ENMHMIIBI UX
HU3MEpEHUS.

Uto Ha3bIBaeTCs MOJBHKHOCTHIO MOHOB? [louemMy MOHBI ¢ MallbIM pauycoM MEHee
IIOBMIKHEI, UYeM OOJIBIIIHE?

Uro Takoe pa3z0aBieHHE PACTBOPOB U KaK OHO BIIMSET Ha YACIbHYIO U
SKBUBAJIEHTHYIO 3JIEKTPOIPOBOHOCTH CUIIbHBIX AJIEKTPOJIUTOB?

[Touemy ¢ yBennueHNEM KOHIIEHTPAIIMH SKBUBAJIEHTHAS 3JIEKTPOIPOBOTHOCTh
pacTBOPOB YMEHbIIIAETCS?

KaxkoBa cBsi3b MEXKy CKOPOCTBIO IBHXKEHHUSI HOHOB U €r0 MOJBUKHOCTHIO?

[ToueMy nipu HEWTpATU3aAUK CUIIBHON KUCJIOTHI HIEI0UYbIO AJIEKTPOIPOBOJHOCTD
yMEHbIIaeTcs?

[Touemy mipu HeUTpaM3aIuy c1ab0H KUCIOTHI MEIOYBI0 SJIEKTPOIPOBOTHOCTD
yBEJIMUYUBaETCs?

3akoH pa3Benenust OctBanbaa. Kak 3aBUCUT KOHCTaHTa IUCCOI[MALIMM OT
KOHIEHTPAIUU CJIa00ro AIeKTponnuTa’?

Ctpoenue JIBOMHOTO BJIEKTPUYECKOTO cnosi. KakoBbl MIPUYUHBI
€ro BO3HUKHOBEHHUSI?

[Tpumepbl 00paTUMBIX dJIEMEHTOB. Peakinu, mpoTeKaoIUe Ha AIEKTPOAAX B IPSIMOM
¥ 00paTHOM HaIpaBJICHHH.

22. Yto Ha3bIBAIOT CTAaHAAPTHBIM JIEKTPOAHBIM OTEHIHATIOM? YTO MpHUHSATO 32
YPOBEHb OTCUYETA OTEHIIMAIOB?

23. DaeKTpobl IEPBOro U BTOPOro poja. [1o kakum ypaBHEHHSIM PaCCUUTHIBAIOT UX
MOTEHIUANBI?

24. Yto Takoe 3JeKTPOJ CPABHEHUS U B UEM €0 IIPAKTHUECKOE 3HAaUeHHE?

25. Kaxk moxno nmyrem uzmepenust D1C onpenenuts pH pactBopa?
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Kosutonanble cucreMbl, NMoJiydeHHe, ONTHYECKHE W MOJIEKYJISIPHO KHHETHYECKHE
CBOIiCTBA

1. OxapakTepusyiiTe KaacCu(UKAIIUN T€TEPOTCHHBIX AUCTIEPCHBIX CUCTEM TI0
Pa3IUYHBIM PU3HAKAM.

[aiite onpeneneHue KOJUIOUIHON CUCTEME.

Uro takoe n1uodoOHbIe U THO(UIBHBIE TUCTIEPCHBIE CUCTEMBI?

OOBscHUTE pa3nTuure CBOOOIHO-IUCIEPCHBIX U CBSI3HO-AUCIIEPCHBIX CUCTEM.

bk

OnummTe moy4eHne KOJUIOMIHBIX CHCTEM METOIOM KOHeHcanu ((hu3ndeckoi u
XUMHYECKOM ).

6. IIpusenute popmyny munemnsl 3011 Ag Cl ,noxydenHoro no peakuuu AgNO; +
KCl = AgCl + KNO; (npu uzoeitke AgNO3)

7. Kaxum 3apsaom 001a1ar0T KOJUTOUIHBIC YaCTUIII?

>

Kakue ontudeckue cBOHCTBA XapaKTEPHBI ISl KOJTIOUTHBIX CUCTEM?

9. [Ilpuenute ypaBHeHnue Panes s cBeTopaccestHus (onanecuenuus ). Kakoro
MPAKTUYECKOE 3HAYCHHE ITOTO YpaBHEHUs?

10. .Kakue ontraeckue nmpruOOpHl OCHOBAHBI HA CBETOPACCETHUN?

11. Yem duryopecuieHIHs OTANYACTCS OT ONAICCICHITUN?

12. Kaxkue ocobenHoctu umeet 3akoH JlamOGepta-byrepa-bapa, onuceiBarommii
MOTJIONIeHHE cBeTa (a0COpOIUIO CBETA) /ISt UCTUHHBIX M KOJUTOUIHBIX PACTBOPOB.
13. IlpuMeHrMAa T MOJIEKYIISIPHO-KUHETHYECKAsi TEOPUS K KOJUTOUIHBIM
cucremam?
OO6®bscHure.

14. Yto Takoe OpoyHOBCKOE nBUX)EeHUE, TUDDy3us?

15. Onumure ocobeHHocT AP Py3un B KOJUIOMIHBIX cucTeMax. UYTo Takoe
koadurment quddysun?

16. IlpuBenute ypaBHeHHE DHHINTEHHA 11 KO3 dunnenta quddy3uu.

17. Yto Takoe ocMoTHueckoe aaBiaeHue? Kak OHO 3aBUCUT OT MaJsipHOM M YACTUYHOU
koHueHtpanuu? [IpuBenure ypaBaenue Baut-I'odda.

18. Onwumure 0COOEHHOCTH OCMOTUYECKOTO JIABJICHUS KOJUIOMIHBIX CHCTEM B

CPaBHEHMH C PACTBOPAMH HU3KOMOJIEKYISPHBIX COEAMHEHU.

IToBepxHOCcTHBIE siBJIeHUS U ancopOuusa. Komionannie ITAB

1. Kakue sBieHUs1 HA3bIBAIOT TOBEPXHOCTHBIMU U B YEM 3aKJIIOUAIOTCS UX MPUYUHBI?

2. [Moyemy st o OOHBIX KOJJIOMIHBIX CHCTEM XapaKTepeH U30bITOK CBOOOHOM
MOBEPXHOCTHOM 3HEPTUU U KAKOBBI IIYTH €0 CHUXKECHUS?

3. B uem paznuune puznueckoi 1 XUMHUECKON aacopOormn’?

4. Yto o3HaUaeT aacopOIMOHHOE paBHOBECHE?

5. KakoBbI OCHOBHBIE TIOJIOKEHUST TCOPUHA MOHOMOJIEKYJISIPHOM aJICOPOLIMH- TEOPUH
Jlenrmropa?

6. IlpuBenute ypaBHeHue JIeHrMIOpa U 001aCTH €10 MPUMEHUMOCTH K H30T€pPME
azIcopOITuu.

7. KakoBbI MpUYHHBI aICOPOIIUN HOHOB Ha rpaHulie ¢a3 (TepMOAUHAMUYECKAS
TPaKTOBKa a/ICOPOLIMU M YCTAaHOBIICHHS PAaBHOBECHST)?
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8. B uewm 3akmovaercs npasmio PasiHca- [leckoBa s n3buparenpHOM agcoponun?
9. Yro Takoe MOBEPXHOCTHOE HATSHKEHUE KUIKOCTEH ,KaKOB €ro (PM3MYECKUN CMBICTT
U eMHUIA U3MEpEeHUs?
10. Kakue BemiecTBa Ha3bIBAIOTCS IMOBEPXHOCTHO-aKTUBHBIMH? KakoBO cCTpoeHug
moiiekyn [TAB?
11. IlpuBenuTe ypaBHEHHE H30TEpMBbI ancopOrmu ['mb6Oca W mpoaHATU3UPYHTE €ro
NpPUMEHEHHE K HM30T€pMaM MOBEPXHOCTHOTO HATSIKEHHUS B BOJHBIX PACTBOpAX|
pPa3JIMYHBIX BEILIECTB.
12. Yto Takoe NOBEPXHOCTHAs! aKTUBHOCTh M KaK OHAa MeHseTCs Ul pa3nuuHblix [TAB
o npasuiry Tpayoe?
13. Onumure crpoeHne wmoiyiekyn Koutounubix I[IAB (mumemnspaeix I[TAB) w
COCTOSIHME HX B PaCTBODE.
14. Onumure KIaCCU(PHUKAIMIO U PAKTUYECKOe MPUMeHeHHe Koumonaabix [TAB.

JJIeKTPUYECKHE CBOCTBA, YCTOMYMBOCTDh U KOATYJISIIUSA KOJJIOUIHBIX CHCTEM

1. KakoBbI MpUYHHBI BOSHUKHOBEHUS IBOHHOTO 31ekTpudeckoro cios (J12C) Ha
rpanuie pazzaena ¢az? Onummre ctpoenue 3roro J9C.

2. Yro Takoe munemna? [IpuBenure cxemy crpoeHus u hopmyny muremisl. Kak
3aBUCHT 3HAK 3aps/ia KOJUTOMIHON YaCTHUIIBI OT AJIEKTPOJIUTA —cTadmimu3aropa’?

3. Yro Takoe 3JIeKTPOKHHETHYECCKUH MOTCHIMAI U KaK OH MEHSIETCS TIPH T00aBICHUHN
K KOJJIOMTHOMY PacTBOPY 3JIEKTPOJIUTOB?
UTto Takoe arperaTuBHOS U KHHETUYECKas (CEAUMEHTAMOHHAs) YCTOMYUBOCTh?

N

OT 4ero 3aBUCUT KHHETUYECKAST YCTOMYUBOCTD IUCTIEPCHON CUCTEMBI?

6. Kak Mensiercs arperatuBHasi yCTOWYUBOCTh KOJUIOUIHBIX PACTBOPOB MU
n00aBIICHUH JIEKTPOUTOB? UTO Takoe M303JEKTPUIECKOE COCTOSTHUE?

7. B uem 3akiro4aeTcs CymHOCTh (PU3UIECKON TEOPUN YCTOWYMBOCTH M KOATYIISIIUHN-
teopuu JJIPO?

8. B d4em cocTouT MeXaHU3M KOAryJsiliuu KOJUIOUIHBIX CUCTEM AJIEKTPOJIUTaMu?

9. Kakue cymecTByOT npaBuiia KOaryJsiiuK 30J€H AIEKTPOIUTaAMU?
Cdopmynupyiite npaBuia 3Haunocty (npasuito Lyneie-I'apan).

10. Yro Takoe mopor koaryssiuu? Kak BausieT BaJ€HTHOCTb, aICOPOIIMOHHAS

CIIOCOOHOCTH M paJlyC MOHA — KOAryJsTopa Ha MOPOT KOaryJsiuu?

8. OueHouHble cpeAcTBa sl TEKYIIEro KOHTPOJISI YCHeBaeMOCTH, PYyOe:KHOit
aTTecTAlMH W TPOMEKYTOYHOH AaTTeCTAlMH MO HMTOraM  OCBOEHHS
AUCHUTIIMHBI.

PaGouas mporpamMma mpeaycMaTpuUBaeT MPOBEAEHUE JIEKIMOHHBIX M TMPAKTUYECKUX
3aHSTHHN, a TAKXKE CIEAYIONINE BUJIBI padOT: CAMOCTOSITENFHYIO PabOTy CTYICHTOB IO TOJITOTOBKE
YCTHBIX JOKJIaJI0B, HAMMCAaHUIO pedepaToB, MOATOTOBKY MpE3eHTAUH M 00CYKIEHUH MO TeMam
JMCLUUIUIMHEL - pab0Ty B aKTUBHOM W MHTEPAKTUBHOM (popmax.

Buabl koHTpOJIS.

Pabouast mporpamMma npesmnoaraeT TEKYIIHN 1 MPOMEXYTOYHBIM KOHTPOJIh 3HAHUM.
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Texkyuquii KOHmMpoOIb — 3TO HENPEPBIBHO OCYLIECTBIIIEMBI MOHUTOPHHT YPOBHS YCBOCHMS
3HaHWH ¥ (HOPMHUPOBAHUS YMEHUN U HABBHIKOB B TEUCHHE CEMECTpa WM yueOHOro roaa. Texymiuii
KOHTPOJb 3HAHUH, YMEHHH M HAaBBIKOB CTYJCHTOB OCYILECTBIIAETCS B XOAE Y4EOHBIX
(ayauTOpHBIX) 3aHATHH, TPOBOAUMBIX 110 pacnucaHuio. PopMamMu TEKYIIETO KOHTPOJIS BBICTYAIOT
OIIPOCHI HA CEMUHAPCKUX M MPAKTUYECKHUX 3aHATHUSX, a TaKkKe KOpoTkue (1o 15 MuH.) 3amanHus,
BBINOJIHSIEMBIE CTYACHTAaMH B Hayaje JIEKIUH C LEJIbI0 IPOBEPKU HAINYMS 3HAHUN, HEOOXOIUMBIX
JUI YCBOEHHUS HOBOTO MaTepuaja WIM B KOHLE JEKIMM Uil BBIACHEHUS CTEIEHU YCBOCHMS
U3JI0KCHHOTO MaTepuaa.

PyGexHBII KOHTPOJIb OCYILIECTBIISIETCS IO 00JIee UM MEHEEe CaMOCTOSATEIbHBIM pa3jieiaM —
y4eOHBIM MOAYJISIM Kypca M NMPOBOAMTCS MO OKOHYAHUM M3YYEHHUs MaTepuana MOy B 3apaHee
YCTQHOBJICHHOE BpeMs. PyOeXHbI KOHTPOJIb MPOBOAUTCS C LENbIO OIpEesieHHs] KauecTBa
YCBOCHHsI MaTepHajia yueOHOro MoAyis B IiefloM. B TeueHue cemecTpa MPOBOAUTCS J1BA TAKUX
KOHTPOJIbHBIX MEPOIPUATHS 10 TpaQUKYy.

Ilpomesccymounwiii KOHmpoap - WUTOTOBAasl OLEHKA 3HAHWKM CTYAEHTA, OCYIIECTBIAECTCS I10
HAaKOMUTENbHOM CUCTEME CyMMHPOBAHHMEM OaJlIOB, MOJTYYEHHBIX B MpOIEcCEe TEKYLIEro U pyOexHOro
KOHTPOJIA.

dopma MPOMEXYTOUHOTO KOHTPOJIS —3a4eT.

HpOBGI[eHI/Ie TCKYIICTO W MPOMCIKYTOUYHOI'O KOHTPOJA IO AJUCHUINIMHC OCYHICCTBIIACTCA B
cootBercTBuM ¢ llonoxennem COI'Y.

BanabHasi CTPYKTypa OLeHKH

Makc. KoJ-BO
dopma KOHTPOJIS
0aymioB

Texywiaa oyenxka cmyoenma ¢ meuenue 1-8 nedenu, B Tom 4nce: 20
- YCTHBIM OTBET 3
- BBIIIOJIHEHUE 3aJaHUI HA IPAKTUYECKUX 3aHATHSIX )
- BBIIIOJIHEHUE TOMAIIHUX 3adaHuil 5
- CaMOCTOsATeNNbHas paboTa 7
1-5 pybesicnasa nucomMeHHas KOHMPOJIbHAA padboma 15
Texywaa oyenxka cmyoenma ¢ meuenue 10-17 nedenu, B TOM 4ncCIie: 20
- YCTHBIN OTBET 3
- BBITIOJIHEHUS 3aJJaHUI Ha TPAKTUYECKHUX 3aHATHUSIX 5
- BBITIOJIHEHUS JJOMAITHUX 3aJJaHUI 5
- CaMOCTOSITEIBHBIX padoT 7
2-51 pybercHas nUCbMeHHas KOHMpOJIbHAA padboma 15

Hroro 70

MeToanka (pOopMHpPOBAHUSA Pe3yabTHPYIOILEH OLEHKH.

1-a pybescnasa ammecmayusn — MaKcumManbHo 35 6annoe; u3 HUX:

ot 0 1o 15 Gaimos (P1) — arrecranmonnas (pyoexkHasi) KOHTpOJIbHas paboTa;

ot 0 7o 20 6amoB (T1) — Tekymrast paboTa cTyJeHTa B TEYCHHE pyOeKa.

2-a pybescnas ammecmayun — Maxcumaiabho 35 6annoe; N3 HUX:

ot 0 go 15 6amnos (P2) — arrecTanmonnas (pyoexHas) KOHTpoIbHas paboTa;

ot 0 10 20 6ayoB (T2) — Texymas paboTa cTyJeHTa B TEUCHHE pyOexa

[lo nHaOpanHOM cymMMe OalloB B TEUYEHHE CEMECTpa CTYAEHT HMEeT IPaBO IOJYyYUTh
«aBTOMATUYECKM» TOJIBKO OICHKY «YyIOBJICTBOPUTEIHLHO» JHOO «HEYAOBICTBOPUTEIBbHOY. s
nojiyueHusi 0osee BBICOKOro Oamia («yIOBIETBOPUTENIBHO», «XOPOILIO» WIH «OTIMYHO») CTYIAEHT
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00s13aH ABUTHCI HA DK3aMEeH M caaBarh Jk3aMeH no mkaile or 0-30 0auioB B JOMOJHEHHE K
HAKOIUICHHBIM 32 CeMeCTp Oayiam.
[Tepecyer momyuyeHHON HWTOTOBOW CyMMBI Oa/UIOB IO MPEAMETY B OIEHKY MPOU3BOAMUTCS IO
HIKane:
* «OTINYHOY» — 86—100 Oamos;
* «xopomio» — 71-85 Ganos;
* «yIOBIETBOPUTEIBHO» — 50—70 Gamos;
* «3aget» — 50—100 Gaos.
PesynpTupyromias omneHka ckiaasiBaeTcs mo coorsercrBytomeid bPC ¢popmyire:
(T1+ T2) + (P1+P2+3):2
rae Ti + T - konudecTBO 0aIOB 3a TEKYIYIO pabOTy CTYJCHTOB B CEMECTpE
Py + P> - konnuecTBO 6aisioB 3a 2 KOMIBIOTEPHBIX TECTUPOBAHUMN CTYJEHTOB B CEMECTpE
3 - KOJMUYeCcTBO 0aIOB, HAOPAHHBIX Ha 3aueTe
Eciu ke cTyneHT Ha 5K3aMeHe MOJY4YHJI OLEHKY «HEYIOBJIETBOPUTEIBHO», TO OH 00s3aH
C/1aBaTh HK3aMEH B MEPHOJ Tepeciad B COOTBETCTBUM co mkanoil ot 0 go 70 Gamnos. Ecnu cTyaeHt
npornyctui 6osnee 4 Helelb TEOPETUYECKOro OOY4YEHHS MO YBaXKHUTENbHON MpPUYMHE, TO €My MOXKET
OBITH MPETOCTABICHA BO3MOXHOCTD CIIa4H 9K3aMEHOB U 3a4eToB 1o 100-0anpHON cucTeMe OIICHUBAHUS
(ot 0—100 GamnoB). B 3TOM citydae 1mo coriacoBaHHIO C JIeKaHOM (haKyJbTeTa OOYYarOIIMICS MHIIET
3asIBJICHHE HA MM HAYaJIbHUKA Y4eOHOTO OT/AeNa.

TUITOBBIE 3AJIAHUS OHEHOYHBIX CPEACTB.

3aganus 1J151 CaMOCTOATEILHON padoThlI.
Temsl, pa3zenbl, BBIHECEHHBIE HA CAMOCTOSTEIBHYIO MOJTOTOBKY, BOIPOCH! K MPAKTHYECKUM U
1ab0PaTOPHBIM 3aHATHUSIM; TeMaTHKa pedepaTHoi paboThI

1. Ponp m 3HaueHne XUMHUH B COBpeMEHHOM oO1ecTBe. [IpocThie U CIOKHBIE BEIIECTBA.
E,Z[I/IHI/II_H:I KOJIN4YCCTBa BCIICCTBA:. MOJIb, XI/IMI/I‘-IGCKI/Iﬁ OKBHUBAJICHT. OCHOBHBIG 3aKOHBI
XUMHU. 3aKOH DKBHUBAJICHTOB. PacueT 3KBHBAJICHTHBIX MacC IS Pa3IMYHBIX KJIACCOB
HEOPraHWYECKUX COCAMHEHUM. DJIEKTPOHHbIE aHAIOTU. MI3MeHEeHNsI CBOMCTB XMMUYECKUX
DJICMCHTOB, HepI/IOI[I/I‘IeCKI/IG NU3MCHCHUS BaX(HeﬁMHX XapaKTepI/ICTI/IK XUMHUYCCKUX
371eMeHTOB: 3((HEKTUBHBIX PAIUyCOB aTOMOB M MOHOB, SHEPTUHM MOHU3AIMH, CPOJICTBA K
JJIEKTPOHY, 3JIEKTPOOTPULIATEIILHOCTH. Kucnorno-ocHoBHbIE 51
OKHCJINTEILHOBOCCTAHOBUTEILHBIE CBOMCTBA 3JIEMEHTOB. PeakIMOHHas CIOCOOHOCTh
BEIIeCTB. Bonpocwl 013 camonposepxu:

1. SIBnseTcs nu SKBHUBAJICHT dJIEMEHTA ITOCTOSHHOM BEIIMUMHOM?

2. Kak paccuuThIBaloTCsI MOJISIPHBIE MAacChl OSKBHUBAJCHTOB JJIEMEHTOB, OKCHJIOB,
TUIPOKCUIOB, KUCJIOT U COJEN?

[IpuBecTu npuMepsl OJJHOOCHOBHBIX, IBYXOCHOBHBIX M TPEXOCHOBHBIX KHCJIOT.

Kaxkue conu Ha3pIBatoTCs CpeAHUMU, KUCIBIMU U OCHOBHbIMU? Kak oHM momyyatorcs?

wokh W

MoXeT 1 THIPOKCU KaJHsi 00pa30BhIBATh OCHOBHBIE COJIN?
6. Kakue cBoiicTBa aToMa XapaKTepHU3YIOT:
a. TIOPSIIKOBBIN HOMED DJIEMEHTA B IIEPUOJIUUECKON CUCTEME;
0. HOMep Teproa;
B. HOMEp I'PYIIbI?
OTBeT NOACHNUTE IPUMEPAMH.
8. YeMm  0OBsCHSETCA MNEPUOANYECKOE U3MEHEHUE  BaJCHTHOCTH JJIEMEHTOB
C YBEJIMYEHHUEM UX MOPSIIKOBBIX HOMEPOB?
9. Y KakuX 2JIEMEHTOB CUJIbHEE BBIPa’KEHbI HEMETAJUINUECKNE CBOMCTBA:
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BUOyaIbHble 3A0AHUA NO meme:

a) y Cepsl WU TEJUTYpa;

0) y KpeMHHUS WIH cephl?

10.  Kakoli BUJ XMMHUYECKOW CBSI3M HA3bIBAETCSI KOBAJEHTHOW (TOJSPHON M HEMOJISAPHOMN) U
HOHHOW? MexTy aTOMaMH KaKuX JIEMEHTOB OHH 00pa3yroTcsi?

11.  Kaxue 31eKTpOHBI y4aCTBYIOT B 00pa30BaHUU XUMUYECKUX CBSI3€H?

12. Kaxkas cBs13b Ha3bIBae€TCSl BOJOPOIHOM?

13.  Kak o0pa3yeTcst KoBaJe€HTHAs CBSI3b 110 JOHOPHO-aKIIEITOPHOMY MEXaHU3MY?

14.  UYro mpencraBisieT TOHOP U aKIENTOp A 00pa30BaHUs XUMUYECKOH CBSI3U?

15.  UYro takoe rubpuanzanus arToMHbIX opoutaneii? Kakue tunsl rubpuausanvu Bel 3Haet¢?

1 YeMy paBHa MOJspHAasl Macca 3KBUBAJIEHTAa XpOMa B OKCUJAE XpoMa, coaepxaliero 68,42%
xpoma? CocrtaBbTe AMIUpUYECKyi0 Ghopmyny 3toro okcuaa. (Oreer: 17,33 r/monb; Cr203)/
2 I'mapokcu] altfOMUHHS Maccod 7,8 T. mpopearupoBail ¢ a30THOM KUCJIOTOM Maccoit 6,3 T.
Onpenenure MOJPHYIO MacCy SKBUBaJ€HTa THAPOKCHIA aTIOMUHHUSA B ATOW pEaKkIuu U
cocraBbTe ee ypaBHeHHE. (OTBeT: 78 T/MOJb)
3 MoxeT i XJIOpOBOZOPOAHASI KHCIO0TAa 00pPa30BhIBaTh KUCIIBIE COJIU MPH B3aUMOICHCTBUN
C OCHOBAaHMSIMU?
DHEepreTU4ecKoe COCTOSIHUE BHEIIHETO AIEKTPOHA aTOMa OIMCBIBAETCS
5 JlaliTe XxapakTepuCTUKY 3JieMeHTa Ne26: MoJIoKEHUE B IEPUOIUUECKON CUCTEME, CTPOCHUE
3JIEKTPOHHON 00OJIOYKH aTOMa.
6 DneMeHT 00pa3zyeT OKCHJ U THIPOKCUA aM(OTEPHOTrO XapakTepa, B KOTOPBIX MPOSIBIJET
MOCTOSIHHYIO BaJIEHTHOCTh PaBHYIO ABYM. Pacnosioxen oH B IV mepuone nepuoanyeckoi
cucteMbl. Ha3oBHUTE 3TOT 3J1€EMEHT.
7 Kakue BUIbI XUMHUUECKOM CBSI3U B CICAYIONIMX MOJIEKYJIaxX: a. a30Ta;
0. aMMHaKa,
B. pTOpUIA Kaus;
T. XJIOpUJa aMMOHHS?

8 Hcxons U3 SIEKTPOHHOTO CTPOCHMS aToMa Cepbl, OOBSICHUTE O0pa3oBaHHE MOJEKYJIbI
okcupa cepsl (IV). OxapakTepusyiTe BUIbI XUMHUUECKON CBSI3U B HEH.

9 Kaxkoe cTpoenne nMeroT MOJIEKYJIbI BOJIbI, aMMHaKa U okcuja yriaepoaa (1V)?

10 . Kakue BuIbpl XMMHUECKOH CBSI3U B MOJIEKYJIE XJIOPUJIA TETpaaMMHUHALIMHKA?

11 Kaxue cBI3W HA3EIBAIOTCS CUTrMA U OU cBI3gMu? OOLIcHUTEe HAa npuMepe nﬁpa'zmm 1581

MOJICKYJI a30Ta, MCTaHa U 3TCHA.

SThI
KOHIIEHTPALlUU PAaCTBOPOB
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Bonpocut ona camonposepku:

1. JlaiiTe onpeneneHns MaCCOBOM J10JIU, MOJISIPHOM KOHLIEHTPAIIUX U MOJISIPHOM
KOHIICHTPAllUX SKBUBAJICHTA.

2. KaxkoBa cBsI3b MEXKy MOJISIPHOUM KOHIIEHTPALIMK U MOJISIPHOM KOHIIEHTPALIUU
SKBUBaJIEHTa?

3. Kaxoii npouecc Ha3pIBaeTCsl 3JAEKTPOIUTUUECKOM TucconMannen?

4. Kaxkue 351ekTponuThl 0OTHOCATCS K cruiibHBIM? [lepeuncnure ux.

5. YT0 Ha3pIBaeTCA CTEIEHBIO JUCCOIIMAIIMYA U KOHCTAHTOU auccoryanuu? B uem
COCTOUT CXOJICTBO U PAa3jIN4ME ITUX BEIUYMH?

6. Cwmemenne xumuaeckoro paBHoBecus (nmpunnumn Jle-1llatense) Ha mpumepe
YTOJIBHOM KHUCIJIOTHI.

7. UTo Ha3bIBAIOT BOJOPOJAHBIM M THAPOKCUIBLHBIM MTOKa3aresieM? KakoBbl UX 3HAUCHUS
B HEUTPAJIbHOM, KUCJION U IEJI0YHOU cpenax?

8. Kakue amekTpoauThl Ha3bIBAalOTCS aMGOTEPHBIMU? Kak mnpoucxomutr wux
nuccoruanus’?

9. Kaxkas peakuus HazbiBaeTcs ruapoiauzoM? Kakue conu noasepraioTcst THAPOINU3Y?

10. Kakwue comu moaBepraroTcs HEOOpaTUMOMY THAPONIU3Y? 3adauu 01
CamMoCcmoamenbHo20 peuieHus:

l. B 100 cm®* Bogwr pactBopunu 0,82r oprodocdara Hatpus. Beruncaure maccoByro
JIOJTI0, MOJISIPHYIO KOHIIEHTPALIUIO ¥ MOJIAPHYIO KOHIEHTPALMIO SKBUBAJICHTA MOJIYyYEHHOTO
pactBopa (rotHocTh pactBopa 1,02 r/em?®) (OtBet: 0,81%; 0,05Momb/mm?; 0,15 Monb/nm?).
2. Kakoii o6bem pactBopa opTtodochopHOil KHUCIOTHI ¢ MaccoBoil nonei 35% wu
MJIOTHOCTHIO 1,22 r/cM® moTpeOyeTcst il MPUTOTOBIICHUS 5 OM? pacTBOpa ¢ MOJISIPHOH
KOHIIeHTpanuen skBuBaneHta 0,15 mons/am3?

3. CocraBbTe ypaBHEHHs AMCCOIMAIIMHM CIIEIYIONIUX BemecTB: HUTpara xenesa (III),
HUTPUTA THAPOKCOATIOMUHUS, auruapodocdara kampmus, ruapokcuaa xpoma (III). B
KaKOM HAamnpaBJIeHUH CMECTUTHCS paBHOBECHE NpHU A00aBICHUM TUIPOKCHUIA HATPHUS K
pactBopy ruapokcuaa xpoma (I11)?

4. CreneHb IUCCOMAIMU B paCTBOPE YKCYCHOM KMCJIOTBI C MOJIIPHOM KOHIIEHTpaluen
skBuBasieHTa 0,1 monb/nm?® paBHa 1,3 %. Beruncnurte koHcTanTy kucnotHocTH. (OTBeT 1.69
*107)

5. Brraucnure pH pacTBopoB ¢ MonsipHOit KoHIeHTpanueii 0,01 Mo/ aM® creayronmx
BELIECTB!

a. XJIOPOBOAOPOIHON KUCIIOTBHI;

0. TUAPOKCHIA KAJIHS;

B. YKCYCHOU KHCIIOTBHI;

r. rugpokcuia ammonus (Ko =1,8 « 107)

(OtBer: 2; 12; 3,37; 10,63.) Bpruucnure pacTBOPUMOCTD XJIOpUAA cepedpa B YHCTOM

Boze u B 0,01 M pactBope HCI.

(Otsert: 1,33 « 10 moms/ 1v?); 1,78 » 1071%) moms/ mv?.

CocTaBbTe MOJIEKYJISIPHBIE U MOHHBIE YpaBHEHHs THAPOJIN3A CIEAYIOIIUX COJeil: cynbduaa
KaJusl, alierata aMMOHHS; CyJb(ara Meu, KapOoHaTa aTIOMHHUS.

B xakoM HampaBieHUH CMECTUTE paBHOBECHE THaAponn3a cyiabdata xenesa (I11) mpu
no0aBIeHNH

a. XJIOPOBOAOPOIHOM KHUCIIOTHI;

0. THIPOKCH/Ia HATPUS.

Kakas w3 comeii: wutpar cBunna (II) wim wutpar cBunama (IV) Oymer mmMeTs B BOJHOM
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.

*pPacTBOpE MPH OJAMHAKOBBIX YCIOBHIX OOJIBLIYIO CTETIEHb THAPOIN3a?
[Ipu cnuBanum BOAHBIX pacTBopoB xjopuaa xpoma (III) u kapbonara Hatpus oOpasyercs
ocaziok ruapokc®ia xpoma (III). CocTaBbTe HOHHBIE M MOJIEKYJISPHBIE YPABHEHHS PEAKIIUH

ero oopazosanus)
11

D

r

BOITPOCHI K PYBEXKHOUW KOHTPOJIbHOM PABOTE
Oxkcuapl. Knaccudukanus w HOMEHKIATypa OKCHIOB. XMUMHUYECKHE CBOWCTBA KHCIOTHBIX
OKCHJIOB.
XUMHUYeCKHe CBOMCTBA OCHOBHBIX OKCHJIOB
XUMHYECKHE CBONCTBA aM(DOTEPHBIX OKCHUJIOB
Kucnotsl. Kinnaccudukaims u HOMEHKIAaTypa KHCIOT
XuMudecKre CBOMCTBA KMCIIOT
OcnoBanus. Knaccudukanus ocHoBaHUH
XUMHYEeCKHE CBOMCTBA OCHOBaHUM
AMdoTepHbIE THIPOKCHIBI, UX XUMHYECKUE CBOMCTBA
Counu. Knaccudukanus 1 HOMEHKIIATypa coJiei
XUMHYECKHE CBOMCTBA COJICH
Kucnrsie 1 OCHOBHBIE COJIH
3akoH coxpaHeHusi Macchbl. OCHOBHOE COJIEPKaHNE ATOMHO-MOJIEKYJISIPHOTO YUEHUS
[IpocToe BelecTBO 1 XUMUYECKUI 3JIEMEHT
3aKOH MOCTOSIHCTBA COCTAaBa. 3aKOH KPaTHBIX OTHOLIECHHI
Momnspuaas macca. KonnuecTBo BemiecTsa
3akoH 00BEMHBIX OTHOIICHHH. 3akoH ABoraapo. HopMansHbIe ycaoBus
YHuBepCaTbHBIN ra3oBbIit 3aKOH. 3aKOHEI T'eii-JTroccaka, boitns-Mapuorra,
MenpeneeaKnaneiipona
[Tonstue sxBuBasieHTa. aKTOP HSKBUBAICHTHOCTH. 3aKOH SKBUBAJICHTOB
Crpoenue aToma
DHEPreTUYecKOe COCTOSIHUE AJIEKTPOHA B aTOME
KBaHTOBEIC UHiCIa
[Ipunuun [Taynu. DnekTpoHHASI CTPYKTYpa aTOMOB U NIEPUOIUYECKASI CHCTEMa 3JIEMEHTOB
H3oToms!
KosanenTtHas cBs13b. MeTOq BAJIECHTHBIX CBI3€EH
HenonsipHas u nossipHasi KOBaJIGHTHAs CBSI3b
Cnioco6n1 00pa3oBaHUsT KOBAJICHTHOM CBSI3H
MeTtoa MONIEKyISIPHBIX opOuTaieit
HNonnas cBs3b
Bonopoanas cBsi3b
OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE TIPOLIECCHI. MeTtop AJIIEKTPOHHOTO
OastaHca. Merton nomypeakimit
DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
Katonnblie mpouiecchl npu 3JIeKTPOoIIn3e
AHOJIHBIE MPOLIECCHI MPHU IEKTPOIIN3E
Mertaminl. ®u3ndyeckrue 1 XUMHUUYECKHE CBOMCTBA METaJIJIOB
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35.

lanorenpl. ®u3nyueckue M XUMHUYECKHE CBOMCTBAa TrajoreHoB. ['ajloreHoBOIOpPOAHbBIC
KHCIJIOPOJICOACPKAIIUE KUCTOTBI

INPUMEPHBIE TECTOBBIE 3AIAHUSA

VKa)UTE peakiuu, KOTOPbIE MOTYT ObITh MPAKTUYECKH OCYIIECTBUMBL.
NaCl + Ba(NO3), =
CuSO4 + NaOH =
KNO; + NaOH =
CaCl; + Cr(OH)s

Omnpepaenure, KaKue peakIUi OTHOCATCS K PEaKIUIM HOHHOTO OOMEHa.
2A1(0OH); = A1,03 + 3H,0

Fe + CuSO4 = Cu + FeSOq4

2AgNO3 =2Ag + 2NO; + O3

BaCl; + K,CO3 = BaCOs + 2KCl1

OHpeI[eJII/ITe, KaKueC pCaKIn HECBO3MOKHO OCYIICCTBUTD.
2KNOs3 + CuSO4 = Cu(NO3)2 + K2SO4

HC1 + NaOH = NaCl + H.O

NazS + ZnClz = ZnS + 2NaCl

Ca(NOs3)2 + Na,CO3 = CaCOs + 2NaNOs

Kakue U3 colneil HoABEpraroTCcsa THAPOIIH3Y:
KC1 BaSOq4
Na;COs CaCls.

Kaxkwue u3 coneli He moaBepraroTcs TUAPOINU3Y?

Na3zPO4LiCl

PacTBophI KakuX COJIE UMEIOT HEUTPAJIbHYIO peakiuio cpenbl (pH = 7)?
NaS

FeCl»

CuSOq4

KI

)51

C Hanbopeil CKOPOCTHIO MPH KOMHATHOW TeMIepaType MPOTEKAET PEeaKIHsl B3auMOCHCTBUS:

yriepojia ¢ KUCIOPOJOM;
JKene3a ¢ pacTBOPOM YKCYCHOM KUCIIOTBI; JKeJie3a C
COJISTHOM KHMCJIOTOM; paCTBOPOB T'UJIPOKCHAA
HATpHs U CEPHOU KUCIIOTHI.

C GoubIIIel CKOPOCTHIO UET B3aMMOICUCTBHE COMSTHON KUCIOTHI ¢: Cu
Fe
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Mg Zn.

B kakoil cxeMe MOXHO OCYIIIECTBUTh MPEBPAIEHHUS C TOMOIIBIO BOJIBI U @30THOM KUCIOTHI?
K>O [[JKOH [JKNOs3;

CuCly [JCu(OH), [[ICu(NO3)2;

ZnSO4 [[]1Zn(OH), [[INaZnOy;

CaSO4 []Ca(OH), [ICa(NO3)2;

Cons cocraa Fe(OH)>,NO; numeeT HazBaHue:
THIIPOHUTPUT XKelle3a; TUAPOKCOHUTPAT
xKele3a; TUTHIPOKCOHUTPAT JKeJe3a,
JUTUAPOKCOHUTPUT JKEIIE3a.

45. B xakoM psiy XUMHUYECKHE AJIEMEHTBI PACIOJIOKEHBI B TTOPSAKE BO3pACTAHUS UX aTOMHOTO
paamyca

Li, Be, B, C,

Be, Mg, Ca, Sr,

N, O, F, Ne,

Na, Mg, Al, Si

C yBenuueHueM 3apsja siapa OKUCIUTEIbHbIE CBOMCTBA aTOMOB XMMHYECKHUX AJIEMEHTOB
TPETHETO MEePHOJa YCUIUBAIOTCS 0C1a0eBalOT HE U3MEHSIOTCS
W3MEHSIOTCS IEPUOINIECKU

XuMUYeCKas CBS3b B OPOMUJIE KATHS
KOBAJICHTHAsI HETIOJIsIpHAasi, KOBAaJIECHTHAs
NoJIsipHasA, METaJlJInYecKas,

HOHHAas

49. CtenieHb OKUCIIEHUS, PAaBHYIO +3, )K€JI€30 UMEET B COCAMHEHUU:
Fe(N03)2,

FeCl,

Fex(S04)3,

KoFeOqs.

60 HaI/IMeHI:H_II/IM 3HAYCHHUEM 3HepFI/II/I HOHH3alluu arToMa cpez[H HpI/IBGI[eHHBIX 3JICMCHTOB
00J1a71aeT SJIEMEHT C TTOPSIAKOBBIM HOMEPOM:

26;

56;

30; 82.

[Tpu snextponuse BogHoro pacrBopa KCl Ha katozae BblnenseTcs:

29



1.

KaJIU#, XJI0p,
BOJIOPO/I,
KHUCJIOpPOJ.

’KectkocTh BOJIbI ONpEAENsIeTCs] IPUCYTCTBUEM HOHOB:
Kajius, KalbIlMs,

HaTpusl,

aMMOHUSI.

B ManuHOBBIN LIBET OKPALIUBAIOT IJIaMsl HOHBI:
1e3us, Kaaus,

HaTpus,

JINTHS.

B ruapokcokomIuiekcax JUTaHIOM SIBIISICTCS:
Boma, OH,
CO, CN.

[Ipu HOpMaJTBLHBIX YCIOBHAX 8 T KUCIOPO/Ia 3aHUMAIOT 00bEM:
11,

22,4 7,

11,2 1, 5,6

I,

B 15 mn Boael pactBopuiu 5 r conu. [lonydyuin pacTBop ¢ MaccoBO A0JEH:
25 %,

20 %,
30 %, 15
%.
HNPUMEPHBIE BUJIETHI K DK3AMEHY BUJIET Ne 1
1. Oxkcuapl. Knaccudukaiuys 1 HOMEHKIIaTypa OKCHJIOB.
2. OCHOBHBIE TIOHATHUSA U ONPENETICHUS XUMUYECKOW TEPMOJUHAMUKHI
3. Hanucate ypaBHEeHHS peaklnil TUAPOJIN3a B COKPAILIECHHOM MOHHOM BHUJIE M YKa3aTh, Kak

B pe3ysibTare THAPOIW3a HM3MEHWIACh peakius cpenbl pH B pacTBopax ciemyroniux
coneit: K2CO03, NaCIO, CuCl,, FeCls, NaHS, Na3AsO4, KH2P04, NaHSO03

4. Ckonpko MHILTHIUTPOB 96 %-Horo (mo macce) pactBopa H2SOs (p=1,84 r/mi) Hyx)HO
B3STh JuIsl mpuroToBiienus 1 i1 0,25 H. pactBopa?

BUJIET Ne 2

XUMHYECKHE CBOMCTBA KUCIOTHBIX OKCUJIOB.
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o

3akoH ['ecca. PacueT sHTanbNM peakuuii.

HamucaTte ypaBHEHHsI peakIUii THAPOJIM3a B COKPAIICHHOM HMOHHOM BHJEC W YKa3aTh, KaK B
pe3ynbTare ruApoinu3a U3MEHWIACh peakius cpeasl pH B pacTBopax ClEAyIOLUUX COJei: HUTpAT
HaTpus, hocdar HATpHs, CYTbGU Kalus, HUTpaT alFOMUHUS, HUTPUT Hatpus, Gpropua pryru(ll),
Hutpart xene3a (III), anerat kanpuus

o xakoro oobema cienyet pazdoaButh Boaoi 2,4 1 1,6 H pactBop HC1 ansa nmonyuenus 0,25 H.
pacTtBopa?

BWJIET Ne 3

XuMHUECKUE CBOICTBAa aM(pOTEPHBIX OKCHUIOB.

3aBUCHUMOCThH CKOPOCTH PEaKLUU OT KOHIEHTPALUU PEarupyronX BEIIeCTB.

Hanucare ypaBHeHHs peakuuii THApOJHM3a B COKPAIICHHOM HWOHHOM BHJE M yKa3aTb, KaK B
pe3yabTaTe THIpOJIN3a U3MEHIWIACh peakuus cpeasl pH B pacTBopax CleqyonIux CoJieil: HUTpar
HATpUs, HUTPAT MEIH, Cylb(UT Kaiaus, KapOOHAT aMMOHUS, alleTaT Kalus, XJOpUI aMMOHUS,
KapOOHAT HATPUsI, HUITPUT AMMOHUS

.Uemy paBHa nporieHTHas (1o macce) konuentpanus HoS04 B ee 10 H. pactBope (p = 1,29) ?

9. YuedHO-MeTOAUYEeCKOe U MH(OPMAIIMOHHOE o0ecneyeHrue TUCHMILTHHBI (MOTYJIs1) a)

OCHOBHasl JIUTepaTypa:

1. Jlymeiiko, T.I'. BBenenue B oOmyto xumuio : yueOHuk / T.I. Jlymeiiko ; FOxwHbIiI
dbenepanbHBIi YHUBEPCUTET, XUMHUUeckuil (akynbreT. — PoctoB-Ha-/lony : FOxHBIH
denepanbubiii yauBepcuret, 2010. — 232 c¢. — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

2. OO6mas u Heopranuveckas Xxumus : yaueonoe nocodue / B.B. [lenucos, B.M. Tananos,

N.A. lenucosa, T.U. [IpoBoBo3oBa ; nox pea. B.B. Jlenuncosa, B.M. Tananosa. —
PocroB-na-/lony : ®enunkc, 2013. — 576 c. : uin., cxem., Tabdia. — (Beiciee oOpazoBanue).
— Pexum JOCTyma: 1o IOJIIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=271598 3. Mudraxoa, H.III. OO6mas wu
Heopranuyeckas xumus : yueoHoe nocooue / H.III. Mudraxosa, T.I1. Ilerpora ; mox pexn.
AM. Ky3nenoBa ; MunucrepctBo obpasoBanuss u Hayku Poccum, Kazanckwuii
HallMOHAJIBHBIN MCCIIENOBATENbCKUN TEXHOJIOTHYECKH YyHUBepcuTeT. — Kazanp : Kazanckuit
Hay4yHO-UCCIIEI0BaTENbCKUM TexHonornueckuii yausepcurer (KHUTY), 2017. — 408 c. :
TaoII., CXEM., W1 — Pexxum JIOCTyMa: o IIOJIHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=560885
4. CemenoB U. H., Xumus: Yueonuk st By3os / Cemenos U. H., Ilepdunosa U. JI. - CII6.
: XUMU3JAT, 2017. - 656 c. - ISBN 978-5-9388-291-5 - Tekct : anexTpoHHslii // 9bC
"KoHCynpTaHT cTyneHTa" : [calT]. - URL :
https://www.studentlibrary.ru/book/ISBN978593882915.html
5. T'muaka, H. JI. OOmas xumus B 2 4. Yacte | : y4eOHHK mJid aKageMHYECKOTO
OakanaBpuata / H. JI. I'munka ; mox pemakiueit B. A. [Tonkosa, A. B. babkoBa. — 19-¢
u3M., mepepad. u gon. — Mocksa : M3garensctBo FOpaiit, 2016. — 364 c. — (bakanasp.
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Axagemudeckuii kypc). — ISBN 978-5-9916-7398-3. — Texkcr : anektponHsiii // 9b6C
FOpaiir [caiit]. — URL: https://urait.ru/bcode/392314
6. @.A. Araea JlabopaTopHbIii MPAKTUKYM 10 XUMHUU.- Biaaukaskasz, 2013

JlonoJHUTeIbHAA JIUTEpaTypa:
1. Cupnopos B.U., O6mas xumus : Yuebnuk / Cugopos B.U., [Tnaronosa E.E., Hukudoposa T.II. -
M. : U3patensctBo ACB, 2013. - 272 c. - ISBN 978-5-93093-886-9 - TekcT : 3eKTPOHHBII
// OBC "Koncynpbrant crygenrta” : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938869.htm
2. Jlugun P.A., CripaBo4HUK 10 0011el u Heopranudeckoi xumuu / Jluaun P. A. - 2-e u3n., ucrp.
u jor. - M. : KomocC, 2013. - ISBN 978-5-9532-0465-1 - Tekcr : anextponnsiii // bC

"KoHcynbTaHT cryaeHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785953204651.html

3. BoctpukoBa H.M., Xumus : yue6. mocodue / Boctpukoa H. M. - Kpacnosipck : CDY, 2016. -
136 c. - ISBN 978-5-7638-3510-6 - Tekcr : anextponHsii / IbBC "KoHcynbTaHT cTynenta" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785763835106.html

4. Cracp, H. @. CnopaBouHUK 1O 0OLIeH M HEOPraHMYECKOH XUMHHU : yuyeOHoe mocobue JuIs
npukiagHoro 6akanaBpuara / H. @. Ctack. — 4-e u3a. — Mocksa : U3narensctBo IOpaiit,
2016. — 92 c. — (YuuBepcurersl Poccun). — ISBN 978-5-9916-6523-0. — Texkcr :
anextponHsi // DbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/389205
8) 271eKmponHble OubIUOMeuHble cucmembl, ¢ Komopvimu y COI'Y

uMeemcsa Oelucmeaylouuil 002080p, coepemeHHnbvle npogheccuonanvHvle dazvl,
ungopmayuonHvle

CHpAagoUHbIE CUCHEMDbL:
IIporpaMmmHubIe 00ecniedeHus, o0ecneYnBalONIne Peajn3aluio 00pa3oBaTeJbHbIX NPOrPaMM
®PI'BOY BO «CeBepo-OceTruncknii rocyrapcrseHHblii yausepcurer uMeHu Kocra JleBanoBuya

XerarypoBa»
Ne i/ HaunmeHoBaHue Ne norosopa(siunensus)

1. | Windows 7 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
2. | OfficeStandard 2016 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.20161
3. | Cuctema tectupoBanus SunravWEBClass Ne468 ot 03.12.2013 UII Cynrarynun P.T.(6eccpouno)
4 AnTtuBHpycHOE nporpammuoe obecnieuerne | Nel7E0-180222-130819-587-185 ot 26.02. 2018 1o

" | KasperksyTotalSecurity 14.03.2019r
5 Cucrema 1moucKa TeKCTOBBIX 3auMcTBOBaHUN | Ne795 ot 26.12.2018 (metictButenesn mo 30.12.2019r) ¢

" | «Aurumiarnar.BY3» 3A0 «Antu-lIliarnar»

DJIeKTPOHHBIE Pecypchbl, 00ecneYnBaKOIIUE PeaTu3alui0 00pPa30BaTeJbHbIX IPOrpaMm
®I'BOY BO «CeBepo-OceTuHckmii rocyaapcTBeHHblil yHuBepcuteT nMeHu Kocra JleanoBuua
Xeraryposa»
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1. OBC «Ynusepcuterckas 6ubamoreka ONLINE» (https://biblioclub.ru/)

2. OBC «Kouncynprant crynenta» CryneHdeckas 3JIeKTpoHHasi OMOIMOoTEeKa 110
MEIUIIMHCKOMY U (papMareBTHIecKoMy 00pa30BaHMIO, a TAK)KE 110 €CTECTBEHHBIM H
TOYHBIM HaykaMm B miesioM (http://www.studentlibrary.ru/)

3. OBC «}OpaiiT» — obpa3oBareibHas cpe/ia, BKIOYAIOIAs BUPTYaIbHBIN YUTATbHBIN
3aJ1 y4eOHMKOB U Y4eOHBIX TOCOOMIA OT aBTOPOB U3 BeAyIIUX By30B Poccun mo Bcem
HanpaBJIeHUsAM U crerraabHOCTIM (https://www.biblio-online.ru/)

33


https://biblioclub.ru/
https://biblioclub.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
https://www.biblio-online.ru/

10. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCIUIINHBI (MOIYJIs1)

B o6pazoBaTenbHOM IPOIECCE UCTIONIB3YIOTCS:

CTaHJIapTHbIE Y4eOHbIE ayAUTOPUHU ISl IPOBEICHUS TPAKTHUECKUX (CEMUHAPCKUX)U
JICKIMOHHBIX 3aHSITHIA, TPYNIOBBIX U UHAWBHUIYAIbHBIX KOHCYIbTAIIUH, TEKYILIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTaIliy, OCHAIIEHHBIE CTAHAAPTHBIM HA0OPOM yueOHOU
Mebenu, yaeOHOM TOCKOHM U CTAIMOHAPHBIM WIIH IEPEHOCHBIM KOMIUIEKCOM
MYJbTUMEAUMHOTO MPE3EHTALIMOHHOTO 000PYAOBaHMUS;

KOMITBIOTEPHBIN KJIACC ¢ BO3MOXKHOCTBIO MOJIKIIIOUEHUS K ceT «HTepHeT» u
obecrnieueHrneM JOCTYIa B AJICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEIy
YHUBEPCUTETA;

METOJIMYECKUA, HATJISAIHBIA U pa3AaTOUYHbId MaTEPUa U1 OpraHu3alyy rpynnoBod U
WHIUBUIYAIbHOU PaOO0THI O0YJArOIIMXCS Ha JTA0OPATOPHBIX 3aHATUSIX(MUKPOCKOITHI,
Habop mpenaparoB, TaOIHIBI U MUKpOdoTorpadun).
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