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ABSTRACT

Bachelor’s degree in 03.05.06 Ecology and nature management

Study profile: Ecology

Course title: inorganic chemistry

Basic (variable) part of Block B.1 math and science cycle, 3 credits

Instructor: V.V. Gribova, I.G. Khalchenko

At the beginning of the course a student should be able to: for an
understanding of the basic knowledge of chemistry course used subjects "Higher
Mathematics", "Physics".

Learning outcomes: possession of basic knowledge of the fundamental areas
of physics, chemistry and biology in the amount necessary for the development of
physical, chemical and biological bases in ecology and nature management;
possession of methods of chemical analysis, knowledge of modern dynamic
processes in nature and the technosphere, the state of the Earth's geospheres,
ecology and evolution of the biosphere, global environmental problems, methods of
selection and analysis of geological and biological samples, as well as the skills of
identifying and describing biological diversity, its assessment modern methods of
guantitative information processing (GPC -2).

Course description: working curriculum discipline; lecture notes; materials
for practical exercises; materials for students' independent work; KIP materials; a
list of references.

Main course literature:

1. Korovin, N. General chemistry: textbook for high schools to technical
fields and professions. M.: Higher School, 2009. - 557 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo:294074 &theme=FEFU

2. Greenwood, N. Chemical elements: 2: TM Binom. Knowledge Lab, 2008.-
670 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo:274601&theme=FEFU

3. Akhmetov, N.S. General and inorganic chemistry: textbook for high
schools. M .: Higher School, 2008.- 743 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo:351780&theme=FEFU

4. Glinka, N.L. General Chemistry: Textbook / N.L. Glinka. - Ed. sr. - M.:
KNORUS, 2013. - 749 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo:694378&theme=FEFU

5. Gorshkov, V.l1. Fundamentals of Physical Chemistry / V.l. Gorshkov, V.V.
Kuznetsov. - M .: Binom. Knowledge Laboratory, 2011. - 407 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo:668096&theme=FEFU
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6. Press, I.A. Fundamentals of General Chemistry / I.A. Press. - Ed. Lan,
2012. - 496 p.

http://e.lanbook.com/books/element.php?pll_id=4035

7. Gel'fman, M.I. Inorganic chemistry / Gel'fman M.I., Yustratov V.P. - Ed.
Lan, 2009. - 528 p.

http://e.lanbook.com/books/element.php?pll_id=4032

8. Ivanov, V.G. Inorganic Chemistry. Short course / V.G. lIvanov, O.N. Geva.
- M.: Course: SIC INFRA-M, 2014. - 256 p.

http://znanium.com/catalog.php?bookinfo=458932

Form of final knowledge control: exam (27 hours).


http://e.lanbook.com/books/element.php?pl1_id=4035
http://e.lanbook.com/books/element.php?pl1_id=4032
http://znanium.com/catalog.php?bookinfo=458932

AHHOTANUA

Pabouass mporpamma yueOHOW gucuuIUiMHbBl «Heopranuyeckas XuMus»
COCTaBlicHa B COOTBETCTBUU C TpeboBanusamMu (OOpa3oBaTENBbHOTO CTaHAApTa,
CaMOCTOSTENbHO ycTaHoBIeHHOTO JIBDY, yTBEp>KIEHHOTO NPHUKA30M pPEKTOpa
JAB®Y Ne 235 ot 18.02.2016 T.

Nzyuaemas nucruruinHa GopMUpYeT OCHOBHBIE 3HAHUA CTYAEHTa B 00JacTu
Heopranuveckoil xumuu. Heopranuueckas XuMHs — SIBISIETCS  OJHOW U3
GbyHIaMEHTAIBHBIX TUCHUIUIMNH TPHU TOATOTOBKE OaKallaBpOB IO HAMPAaBICHUIO
«IKOJIOTHUS U IPUPOAOIIOIH30BAHUEY.

C kypcom «Heopranuueckas XWUMHS»  COOPSDKEHbI  AUCHUILIMHBI
«Marematuka» u  «®Dusuka», GopMHpys  CYUIECTBEHHBId  BKJIaJ B
€CTECTBEHHOHAYYHbI 0a3uc mporpamMMbl  00y4deHUs. 3HaHMS 10  KypCy
«Heoprannueckas XUMUs» UCTOIB3YIOTCS B APYTUX AUCHUIUIMHAX («OpraHuyeckas
XUMUSD», «AHAIUTHYECKAs XUMUSDY, «IKOJOTMUYECKHH TMPAKTUKYM II0 OIEHKE
KauecTBa Cpeibl»), HAay4YHO-UCCIEAOBATENbCKOW paboTe, NpHU  BBITOJIHEHUH
KBaJIM(PUKALIMOHHON paOOTHI.

Kypc «Heopranudeckas xumusi» (b1.5.13) aBnsiercss quciuminHoi pasjena
b.1 (Hucuummunasl (Moaynu)). OOmass TpyJ0e€MKOCTh OCBOCHHUS JUCHUILIAHBI
coctapnsieT 3 3adeTHble enuHUIBl, 108 4. Y4ueOHBIM TUTAHOM TPETyCMOTPEHBI
nekiuonHbie 3aHaTusa (18 4.), mabopatopHbie padoThl (54 4.), camocTosTEIbHAS
padota (9 4.), sx3amen (27 4.). JIucuurmanHa peanusyercss B 1 cemectpe 1 Kypca
OakanaBpuara.

Teopernueckuii Marepuan pazouT Ha 2 Moxayis. TeopeTuueckue 3HAHUA
3aKPEIUISIIOTCS Ha J1a00PaTOPHBIX 3aHITHSIX.

OcHOBHBIE 3HaHUS, MPUOOpPETaeMble CTYJIEHTAMU TPU H3YYECHUU JaHHOU
JUCHUIUIMHBI, 3aKIIOYAIOTCSl B YIUIYOJIEHHOM HW3YYEHUU aTOMHO-MOJEKYISIPHOU
TEOPHUH, CTPOCHUU aTOMa, XUMHUECKOMN CBSI3U, DHEPTeTUKU XUMHUUYECKUX ITPOIIECCOB,
KUHETUKH, XHUMHUYECKOTO PABHOBECHS, TEOPUU PACTBOPOB, OKHUCIUTEIBHO-

BOCCTAaHOBHUTCJIBbHBIX IMpOHIECCCOB, XUMHHU 3JIECMCHTOB u nux COG)II/IHGHI/II‘/JI
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(IpOMBIILIEHHBIE U JTa0OpaTOPHBIE CIIOCOOBI MOTYYEHUSI, OCHOBHbIE (PU3UUECKUE U

XUMUYECKUE CBOMCTBA, TPUMEHEHHUE).

B pe3ynbraTe u3yueHHs AUCHUIUIMHBI CTYACHT JOJDKEH YMETh: OIHUCATh
CBOKMCTBA JAHHOTO 3JIEMEHTA U €r0 COCIMHEHUN HAa OCHOBAHUHU MOJIOKEHUS aTOMa B
nepuoguyeckoit tabmune J.M. MenzaeneeBa; oxapakTepu3oBaTh HaIpaBJICHHE
XUMUYECKON peakinu, OOpaTUMOCTh M CMEIIECHHE XHUMHUYECKOTO0 PABHOBECHS;
IPOBOJNTH COOTBETCTBYIOIIME pPACYeThl M TOTOBUTH PACTBOPHI  3aJaHHOMN
KOHIIEHTpalu1, paccuuThiBaTb pH pacTBOpoB cojield, OCHOBaHWM, KHUCIIOT;
ONMUCBHIBATh YPABHEHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIAN METOJ0M
NOJIypEaKIMi; TEOPETHUYECKH pPACCUUTATh M DKCIEPUMEHTAIBHO OINPEACIUTH
MOJIEKYJISIPHYIO SKBUBAJICHTHYIO MAacCy MPOCTOT0 U CJIOKHOTO BEIIECTBA; 0000IIaTh
AKCIIEPUMEHTAJIbHBIE JaHHBIE, pa00TaTh CAMOCTOSITENILHO C yUeOHOM U CIpaBOYHOM
JIATEPATYPOU.

Heab yuyeOHON NUCUUILIMHBI HampaBiieHa Ha (OPMHPOBAHHE BBICOKOTO
YPOBHSI 3HaHUW O CTPOCHUM BEIIECTBA, OOIIMX 3aKOHOMEPHOCTSIX XUMHYECKHUX
IpOLIECCOB W XHUMHHM DJEMEHTOB U UX COCAUHEHUN (MPOMBIIUICHHBIE W
71a00paTOpHbIE CMOCOOBI TOJYYEHUs], OCHOBHBIE (PU3MUECKHE W XUMUUYECKUE
CBOMCTBa, IPUMEHEHUE).

3amauu:

1. YMeTh Ha OCHOBaHUU MOJIOXKEHUS aToMa B nepuoaudeckoit tTadnuue [.U.
MenzeneeBa onucbIBaTh CBOMCTBA JIEMEHTA U €0 COEUHECHUMU.

2. MByunuTh 3aKOHOMEPHOCTH W HAMpaBlIieHWE TMPOTCKAHUS XWMHUYECKOU
peakiuu, oO0paTUMOCTh U CMEIIEHNE XUMHUECKOTO PABHOBECHSI.

3. YMeTb TpOBOJIUTH COOTBETCTBYIOIIME PAaCUEThl U TOTOBUTH PaCTBOPHI
3a1aHHOM KOHLEHTPALNH, pacCUnThIBaTh pH pacTBOpOB coel, OCHOBAaHUN, KUCIOT.

4. VYMmeTb OINUCHIBATH YPABHEHUSA OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLIHI METOJIOM MOJIYPEAKLIUM.

5. M3yuuTh TEOPETHUYECKUE U DKCIIEPUMEHTAIbHBIE METOJbI OIpeAcICHUs

MOJIBHOM MacChl SKBHBAJICHTA IIPOCTOI0 U CIIOKHOI'O BCHICCTBA.



6. Uzyuutes cmocoObl 0000IIEHUS] AKCIEPUMEHTAIbHBIX JIaHHBIX, YMETh

paboTaTh CAMOCTOATENBHO C Y4EOHOM U CIIPaBOYHOM JTUTEPATYPOH.

NuTepakTuBHBIE (POPMBI 00yUEeHHA COCTABIISIOT 24 yaca.

I[J'IH YCIICITHOI0 HM3YUYCHHUA OUCLUIIIINHBI ((HCOpFaHI/I‘IeCKaH XUMUS» Y

oOydaromuxcst JODKHBI OBITh C(OPMHUPOBAHBI  CIEAYIOUINE IpEIBAPUTEIbHbIC

KOMIICTCHIIUH.

— 3HaHHe OCHOBHBIX pa3fesioB (PM3UKH, BHICIICH MaTEMATHKH.

— YMeHue INPHUMCHATH 3HAHUS, ITOJIYYCHHBIC IIPU U3YUCHHU OCHOBHBIX Pa3aciiOB

(I)I/IBI/IKI/I 1 MaTeMaTHKH K OOBSICHCHHIO q)aKTOB N PCIICHUIO PACUCTHLBIX 3a/1a4.

B pesynbrate nzydenus JaHHOW JUCIHMILTUHBI y o0ydaronmxcs GpopmMupyercs

cienyooiue oduenpogeccuonanvhovie komnemenyuu (OIIK-2):

Koa u ¢popmyanpoBka
KOMIIeTeHIIUH

Jtanbl GopMHPOBAHUS KOMIIETEHIIMU

BJIaZICHUE 0a30BBEIMU
3HAaHUSAMH  (PyHIaMEHTAIBHBIX
pasfenoB XHMUH B 00beMme,
HEOOXOIMMOM IS OCBOEHMS

XUMHNYCCKHUX u OCHOB B
OKOJIOTHH u
IpUPOAOITIOJIb30BAHUA,

BJIaJJCHHUEM METOJaMHU
XUMHUYCCKOI'O aHaJju3a,
BJIaJJCHHUEM 3HaHHUAMU (0)

COBPEMEHHBIX JUHAMHYECKUX
mporeccax B IpHpPOIE U
TexHochepe, O COCTOSHUU
reocpep 3eMiu, SKOJOTUU H
IBOJIIOLIMH o6uocdepsl,
IrI00adbHBIX  DKOJOTHYSCKUX
mpobiemax, MeToJaMu oToopa
M aHajin3a TEeOJIOTHYECKUX H
OMOJIOTMYECKHX MPOoO, a TaKKe
HaBBIKAMU HWJCHTH()HUKAIUN U
OIUCAHMS OHOJIOTUYECKOTO
pa3HOOOpa3usi, €ro OIECHKHU
COBPEMEHHBIMH METOAaMH
KOJMYECTBEHHOU  00paboTKu
unpopmarmu (OITK-2).

3Haer

- 3AaKOHOMEPHOCTH ¥ HAIIPABJICHUE TIPOTEKAHUS
XHUMUYECKON  peaKIvH, o0patuMocTh U
CMCHICHUC XUMHWYCCKOI'O paBHOBECHU .

- TEOPETHYECKHE U  DKCICPUMCHTAIbHBIC
METOAbI OIpCACIICHUA MOJILHOU MacCChbI
9KBUBAJICHTA IPOCTOTO U CJIOXHOTO BEIIECTBA.
- TMPOMBINUICHHBIC W JIA0OPATOPHBIE CIOCOOBI
MOJyYCHHUsSI,  OCHOBHBIC  (PU3MUCCKUE H
XUMHWYCCKHUEC CBOI\/JICTBa, MMPUMCHCHUEC
XMMHUYECKHUX DJIEMEHTOB U UX COCTMHEHUH.

YMeer

- Ha OCHOBaHUM TIIOJIOKEHHMS aroMa B
nepuoandeckor Tabmune J[.M. Menneneena
ONMUCBHIBATh  CBOMCTBA DJIEMEHTA M €ro
COE€IUHEHMH;

- MPOBOJUTH COOTBETCTBYIOIIME pACUETHl U
TOTOBUTH PACTBOPHI 3aJaHHOM KOHLEHTpPALIUH,
paccuuteiBaTh  pH  pacTtBOopoB  cousel,
OCHOBAaHUH, KUCIIOT;

- ONKCHIBATh YPABHEHUS  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuun METOJIOM
MOJTypEaKIUi.

Bnaneer

- HaBBIKAMH CaMOCTOSITEJIBHOH paboThl C
yueOHOM ¥ CHpPaBOYHOH JIUTEpaTypoi;
HaBBIKAMH MPOBEICHHUS XMUMHUYECKOTO
IKCIIEPUMEHTA;

- criocobaMu 00001IeHNS SKCTIEPUMEHTATBHBIX
JIAHHBIX.




|. CTPYKTYPA U COAEP)KAHUE TEOPETUUYECKOM YACTH KYPCA
MOAVYJIb 1. O6mas xumus (14 yacos).

Paznen 1. Ilpeamer wu3ydenussi xumum. CrpoeHume BemecTBa. OO0mmue
3aKOHOMEPHOCTH XHMUYECKHX npoueccos (6 ).

Tema 1. IlpeaMer udydyenusi xumuu. Haentupukanusa um Kiaccupurauus
BeniecTB. OCHOBHBIE 3aKOHBI U MOHSITHA XUMHH (2 yaca).

[IpocTteie ® cinoXHBIE BewiecTsa. YwWcTele BeElmECTBA U CMECH.
Unentuduxamus BemectB. Kiaccupukanus BemiectB.  OCHOBHBIE — KJTAcChl
HEOPraHUYECKUX coequHeHnl. OCHOBHbIE MOHATHS XUMHUH. OCHOBHBIE 3aKOHBI
xuMuHd. ['paBuMeTpryecKue u ra3oBble 3aKOHbI. B3auMOCBSI3b MacChl U SHEPTUU.
Tema 2. KBaHTOBO-MexaHHUYeCKasi Teopusi crpoenus atoma. [lepuoanyeckuid
3aKOH M Nepuoauveckas cucrema 3j1emMenToB .M. MenaeieeBa (1 yac).

[leppoguyecknii  3aKOH W NEPUOAMYECKAs  CHCTEMA  DJIEMEHTOB
JA.N.MenneneeBa. YpaBHenue Jlym [le-bpoinsa. IlpuHnun HeompeneneHHOCTH
I'eitzenOepra. KBanroBble uncna. [lonsatrne 00 3M€KTpOOTPULATENBHOCTH, SHEPTUH
MOHM3ALMY U SHEPTHH CPOJCTBA K AJIEKTPOHY. PeakimoHHas cioCOOHOCTh BEIIECTB.
Tema 4. Xumuueckasi cBsi3b. B3anmoaeiicrBusi Me:kay MoJiekyaamu (1 yac).

Tunber xumuyeckor cBs3u. [lomspHags wm  HenmonspHas cBsa3b. Meron
BaJICHTHBIX CBsi3ed. oHHas cBs3b. [loHsATHE 00 27IEKTPOOTPUTIATEILHOCTH, SHEPTHH
MOHW3AalMN U CPOACTBA K DJIEKTPOHY. JIOHOpHO-aKIENTOPHAs CBS3b, MEXAHU3M €€
oOpa3zoBanus. MeXMONEKyJIApHas M BHYTPUMOJIEKYJSIpHAsE BOJOPOJAHAS CBS3b,
MexaHu3M oOpa3oBaHms. [loHsATHE O MeTalIMueckoW cCBs3u. BaHaepBaaibCcOBBI
cuibl. Bogopoanas cBsi3b. KOMIUIEKCHBIE COEIMHEHMS: IPUPOAA XUMUYECKOU CBSA3U
B KOMIUIEKCHBIX COCIMHEHUAX, CTPYKTYPa U CBOMCTBA KOMIIJIEKCHBIX COCUHEHUN.
Tema 5. DHepreTHka XHMHYECKHX IPOIECCOB. XHUMHYeCKasi KHHeTHKa (2
yaca).

OHepretrueckue dPGEKTbl XUMHUYECKUX peakiuil. TepMoxumudeckue
pacy€Tbl. DHTPONUS U €€ U3MEHEHHE NPU XUMUYECKOH peakiuu. Jueprus ['ndoca u
HaMpaBJICHHOCTh XMMHUYECKUX peakiuuid. CKOpOCTh XHUMHUYECKUX PpEaKIUU.

3aBUCHUMOCTD CKOPOCTH IIponecca OT KOHIOCHTPAINH, TEMIICPATYPbI, KaTAJIAN3aTOPA.
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3akoH gedictByronux Macc. llpaBuno Baut-T'odhda. OOpatumbie XumMuueckue
peakiuu. Xumuyeckoe paBHoBecue. CMeEIIEHME XUMHUYECKOTO PAaBHOBECHSI.

[Tpunnun Jle-IllaTenbe.

Paznen 2. Xumuueckue cucreMsl (6 4acos).
Tema 1. PactBopsl. JlucnepcHbie cucteMsbl (2 yaca).

Xumuyeckue cuctemsbl. [IoHATHE O AUCHEPCHBIX cHUCTeMaX. DIEKTPOJIUTHI U
HEeAIeKTpoauThl. OO0mme cBoiicTBa pacTBOpoB. KoMuecTBEHHBIE CIOCOOBI
BBIDOKEHUSI ~ COCTaBa  pacTBOPOB.  3aKOHBl  pa30aBICHHBIX  PacTBOPOB
HE3JIEKTPOJIUTOB.

Tema 2. Teopust 21eKTPOJIUTHYECKON TUcconHanum (2 yaca).

Teopuss  s;mekTposuTHUecKOM — aucconuanuu.  CBOMCTBA  pPacTBOPOB
anekTponauToB. llporeccbl B anekTponurtax. 3akoH paszdasieHus OcTBalbja.
NonHoe mpousBeaeHue Boabl. Bomopoaueiii mnokaszatens. [Ipou3Benenue
PacTBOPUMOCTH.

Tema 3. I'mapoau3s coaeii. Kosstonanbie pacrBopsl (2 yaca).
['mpposm3 coneit. 1loHATHE O KOJUTOMIHBIX PAcTBOpAax, UX POJIb B IMPUPOJE.

CoXHBIC AUCIICPCHBIC CUCTCMBI.

Paznen 3. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE U  JJIEKTPOXHMHYECKHE
npoueccol (2 yacos).
Tema 1. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE Mpouecchl (1 vac).

[lonaTe o0 mpoleccax OKHUCIEHUS W BOCCTAHOBIECHUS. OKHCIMTEIBHO-
BOCCTAaHOBUTEJbHAS CITIOCOOHOCTh HENUTPAJIbHBIX AaTOMOB, NMPOCTHIX, CIOKHBIX HOHOB
1 MOJIEKyJ. BaxkHelmue okuciurenu U BocctaHoBUTENN. CoCTaBlIeHUE YpaBHEHUN
OKHMCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX peakuuii. MeTos nojypeakiuid. 3aBUCUMOCTD
HampaBieHusi peakiuun  oT  PH-cpempl.  Kimaccudukanus — OKUCIUTENHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN.

Tema 2. DaekTpoxumMuyeckue npoueccol (1 yac).



[loTeHnmansl  METAUIMYECKMX W Ta3oBbIX  2JJeKTponoB. Kuneruka
ANEKTPOJHBIX IPOLECCOB. DJEKTPOJIN3, MPUMEHEHHE JJIEKTPOJIN3a. XHUMHUYECKHE

HCTOYHHNKH TOKaA. KOppOSI/IH H 3a1iyTa MCTAJIJIOB OT KOPPO3HH.

MOAYJIb 2. Xumus 3;1eMeHTOB (4 4aca).
Paznen 1. Xumus merasuio (2 yaca).
Tema 1. O6mue cBoiicTBa MeTasioB (1 yac).

[IpocTeie BeniecTBa U UX coeauHeHusd. HaxoxaeHne B mpupoze, NoJIydeHue.
Ou3NUeCKne W XHUMHUYECKHE CBOMCTBA METAUIOB. MeTalimyeckue CIUIaBbl U
KOMIIO3HUTHI.

Tema 2. OcHOBHBIE 3aKOHOMepHOCTH XuMuM d-3j1eMeHToB (1 yac).

Xumus  d-anementoB |V-VIII  rpynn nepuogwueckoir  cucremsl  JI.U.

MenneneeBa. Xumus 0-anementoB |-II rpynm nepuomudeckoit cucremsr JI.U.

Menneneesna.

Paznen 2. Xumusi HeMeTa/10B (2 yaca).
Tema 1. O61ue cBoiictBa HeMeTa/LI0B (1 yac).

CBOMNCTBA U PaCpPOCTPAHEHHOCTh HEMETAIIOB. Bostopoa. XuMust BOJIBL.
Tema 2. DaemenTtsl riaaBubix noarpynn IV-VII rpynn (1 gac).

Oo6mas xapakrepuctuka. Haxoxnenue B npupoze, noiaydenue. Ousznueckue

Y XUMHUYECKHE CBOMCTBA. BaxkHeWIEe BOJOPOJHBIE U KUCIOPOIHBIE COCUHEHHS.

Il. CTPYKTYPA U COJEPKAHUE MPAKTUYECKOM YACTH
KYPCA (54 gaca)
JlaGopaTopHubie padoTsl (54 yaca)
JlaGopaTopnas padora Nel-3. Kitaccel HeopraHu4eckux coenuHeHuii (6 yacos).
JlabopaTopnoe 3ansitue Ned-5. OCHOBHBIE TIOHSATHS M 3aKOHBl XUMHH.
['paBUMETpHUECKUE U Ta30BbIC 3aKOHBI. B3anMOoCBs3b Macchl u dHepruu (4 yaca).
Jlaboparopnoe 3ansTue Ne6-7. Crpoenme artoma. llepmogumyeckuii 3akoH U

nepuoanudeckas cucrema snemeHToB [[.M. MenneneeBa. YpaBuenue Jlym Jle-
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bpotinsa. Ipunnun HeonpeneneHHoctu [eizenOepra. KBantossie uucna. I[lonstue
00 DJIEKTPOOTPUIIATETILHOCTH, DSHEPTHMH WOHU3AIMA W DHEPTrUU CPOJCTBA K
AJIEKTPOHY. PeakImoHHas criocOOHOCTh BEIIECTB U XUMHUUECKas CBsA3b (4 yaca).
Jladoparopnoe 3ansitue Ne8-9. Xumuyeckas cBs3b. B3aumMmonehcTBus Mexmy
MoJtekyiamu. KoMruiekcHble coequaeHus (4 yaca).

Jlaboparopnasi padora NelO-11. M3yueHue 3aBUCMMOCTH CKOPOCTH PEAKLUUU OT
pa3nn4HbIX (PaKTOpOB. XUMHUECKOE paBHOBecHe (4 yaca).

Jlaboparopnoe 3ansaTme Nel?2. DHeprerrka XUMHYECKHX  IPOLIECCOB.
DHeprerndeckue dH EKThl XUMUYCCKUX peakiuil. TepMoxuMudeckue pacdeérsl (2
yaca).

Jlaboparopnoe 3ansaTue Nel3. KonmdecTBeHHBIE CIOCOOBI BBIpAXKEHHUS COCTaBa
pacTBOpPOB. 3aKOHBI Pa30aBIICHHBIX PACTBOPOB HEAIEKTPOJIUTOB (2 yaca).
Jlaboparopnass paGora Neld-15. IlpuroTtoBiieHHE€ pPacTBOPOB  3aJaHHOU
KOHILIEHTpaluu. TutpoBanue (4 4aca).

Jladoparopnasi padora Nel6-17. PacTBopbl 35eKTpoiuTOB. Peaknmm WOHHOTO
obmena. 'maponus coneit (4 yaca).

JlagopaTopnass pa6ora Nel8. OxuCIMTEIHLHO-BOCCTAHOBHTEIbHBIC peakiuu (2
yaca).

Jlaboparopnoe 3ansaThe Nel9. DOnexrtpoxumuyeckue mnporecchl. [loTeHimans
METaJUTMYECKUX W Ta30BBIX JJICKTPOJAOB. KHHETHKA SJICKTPOIHBIX TPOIECCOB.
DNeKTpoIn3, TPUMEHEHHE AIEKTPOIN3a. XUMHUECKHE UCTOUYHUKHN Toka. Kopposus
Y 3alIMTa METAIJIOB OT KOppo3uu (2 yaca).

JladopaTopnasi pa6ora Ne20-23. XuMudeckue CBOMCTBa HeMeTaJlIoB (8 yacoB).

JlaGopaTopnasi pabora Ne24-27. O61ue cBoiicTBa MeTauioB (8 yacos).

l. YYEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIIUXCS
Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOyuaroruxcst 1o jaucuurinHe «Heopranwdeckass XuMus» TPEACTABICHO B

[Ipunoxenun 1 u BkiIo4aeT B ceOsi: MIaH-TPaQUK BBHIMOJIHEHUS CaMOCTOSTEIbHON

11



pa6OTLI M0 AUCHUILINHEC, B TOM YHCJIC IIPUMCPHBIC HOPMBI BPEMCHH Ha BBIITOJIHCHUC

M0 KaXJIOMY 3aJIaHHI0; XapaKTePUCTUKA 3aJaHUN IS CaMOCTOSTEIHLHOW pPabOThI

o6yqa}01111/1xcs{ N MCTOJUYCCKHUC PCKOMCHIAIINU 110 UX BBIIIOJIHCHHUIO, Tp€6OBaHI/I$I K

MPEICTABICHUIO M O(DOPMIICHUIO PE3yITATOB CAMOCTOSITENIbHON paOOThI; KPUTEPUU

OLICHKH BBIITOJIHCHUA CaMOCTOSTEIILHOM pa6OTBI.

V. KOHTPOJIb JOCTHKEHWUH LEJEN KYPCA

No | Kontponup Konap! 1 sTansl O1ieHOYHBIE CPEJCTBA
/i yemble (dhopMupoBaHHUs -
pasznenbl/Te KOMITETEHIIHH HAaUMEHOBAHUE
MBI TEKYIIUH | TPOMEXKY
TUCIUILTAH KOHTPOJb | TOYHAs
BI aTTecTail
ust
1 | MOAYJb OIIK-2 3Haer: VYerueii | Borpocsr
1. O0masn BJIaJicHHUE 0a30BBIMU | 3aKOHOMEPHOCTHU U orpoc K
XUMHUSI. 3HAHUSAMHU HanpaBiaeHue mnportekanus | (YO-1), | sk3ameH
(dyHIIaMeHTAIBHBIX XUMUYECKOU peaxiuy, | BHITIOJTHECH y 1-9
pa3aenoB XUMHUHU B 00paTUMOCTh U CMEIICHUE ue DK3aMeH
o0beme, HEOOX0/IUMOM | XMMHUYECKOT'O PaBHOBECHUS. | KOHTPOJIb
JUISL OCBOCHHUSI TEOPETUYECKHE u HOM
XUMHYECKHUX ¥ OCHOB B | OKCIIEPHUMCHTAJIbHBIC paboTbl
9KOJIOTHH U METO/IBI ornpeeNneHus Nel, 2
IIPUPOJIONOJIB30BaHUS; | MOJBHON MacChbl (TTP-2)
BII/ICHUEM METOJJaMU | SKBUBAJEHTa MPOCTOrO0 U
XUMHAYECKOTO aHaJIHN3a, | CIOYKHOTO BEIIECTBA.
BJIaJICHUEM 3HAaHUSMH O | YMeeT: Breimonnen
COBPEMEHHBIX Ha OCHOBaHWH TOJIOKCHUS ue
JTUHAMHYECKHUX aToMa B TMEPHUOJUYECKON | KOHTPOJIb
Ipoleccax B IPUPOJE U | TabuIe H.N. HOH
TexHocdepe, o MenneneeBa omuchiBaTh | paboTh Ne
cocTtosaHuM reocep | coiictBa snmementa u ero | 3 (ITP-2),
3eMJIH, SKOJIOTHH U COETMHEHUH; 3aImTa
9BOIOLUHN OHOC(EPBI, | MPOBOIUTE OTYETOB K
rI100aIbHBIX COOTBETCTBYIOIIHEC n1aboparop
9KOJIOTUYECKUX pacueTel W TOTOBHTH HBIM
npo6iieMax, METOlaMU | pacTBOPBI 3aJlaHHOM | paboTam
oTOOpa U aHanmu3a KOHIICHTpAIIWH, Nel, 2
r€0JIOTHYECKHUX U PacCUMTHIBATH pH | (TIP-6)
Onosoruyeckux npoo, a | pacTBOPOB coJei,
TaK)Ke HaBBIKAMH OCHOBaHUH, KUCIIOT;
UACHTU(DHUKAITIH U OIHCHIBATH ypaBHEHUS
OITHCAHUS OKHUCJIUTETHHO-
OMOJIOTNYECKOTO BOCCTAaHOBUTEIHHBIX
pasHooOpasusi, ero peaxiuit METOZOM
OLIEHKH COBPEMEHHBIMU | ITOJYPEAKIIHIA.
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METOIaMHU Brimonnen
KOJINYECTBEHHOU ue
Bnaneer:
00paboTku KOHTPOJTb
HABBIKAMU .
uHpOopMaIU . HOM
CaMOCTOSITENIbHOM pabOThI paboTI
¢ y4eOHOH M CIIPaBOYHOI
71 P Ned (IIP-
JUTEPaTypoii; 2)
HaBbIKaMU NPOBEACHUS ’
3ammra
XUMHUYECKOTO
OTYETOB K
HKCIEPUMEHTA;
naboparop
crocobamu 06001IeHUs HEIM
HKCIEPUMEHTATBHBIX
AHHBIX pabotam
' Ne3, 4
(TTP-6)
MOJAYJb OIIK-2 3nacr: VYerueiii | Borpocsr
2. Xumus BJIaJIcHUE 0a30BBIMU ' onpoc K
MIPOMBIIIJICHHbIE u
3JIEeMEeHTOB 3HaAHUSIMHU (YO-1), 9K3aMEeH
1abopaTopHbIe  CIOCOOBI
(byHIaMEeHTAIBHBIX BhITIOJIHEH |y 9-13
MOJTy4eHUs, OCHOBHBIE
pa3aesnoB XUMHHU B ue DK3aMeH
¢duznueckue 51
o0Bbeme, He0OX0IMMOM . KOHTPOJIb
XUMHUYECKHE CBOJICTBA, .
JUISL OCBOCHHUSI HOM
NPUMEHEHHE XHUMHYECKUX
XHMHYECKUX U OCHOB B paboTsl
AIIEMEHTOB u ux
3KOJIOTUHU U . Ne5 (ITP-
COCIIMHEHUH.
MIPUPOIOTIOE30BAHHS; 2)
BIIQJICHUEM METOJaMU | YMeer: YcTHbIi
XMMUYECKOI0 aHaJIN3a, | Ha OCHOBAaHUH IOJIOKEHUS orpoc
BJIAJICHUEM 3HAHUAMU O | atToma B mepuoandeckoit | (VO-1),
COBPEMEHHBIX Taduie J.N. 3aIuTa
JTUHAMHYECKHUX MeHienieeBa  ONMUCHIBATH | OTYETOB K
Ipoleccax B IPUPOJIE U | CBOMCTBA 3JIEMEHTa M €ro | jaboparop
TexHochepe, o COCIMHEHUIA, HBIM
COCTOSTHUM reocep | OmuchIBaTh ypaBHEHUs | paboTam
3eMIIi, SKOJIOTHH U OKHCJIUTENLHO- Ne5, 6
3BOJIIOLUH OMOC(hEPBI, | BOCCTAHOBHTEIBHBIX (TTP-6)
r1100aJIbHBIX peaxiui METOA0M
JKOJIOTUYECKHUX ITOJTypPEaKIIHM.
npobiemMax, MeToJaMu 3amura
oTOOpa U aHanu3a OTYETOB K
I'€0JIOTHYECKUX U Brnaneer: nabopartop
OMOJIOTUYECKHX MPO0, a | HaBLIKAMH HBIM
TaKXe HaBbIKaMU CaMOCTOATENLHOM paboTel | paboTam
UACHTU(DUKAIIY U C y4eOHOH U CIIpaBOYHOM Ne 5,6
ONMCaHus JIUTEPATYpOM; - HaBbIKAMU (TTP-6)
OMOJIOTHYECKOTO MIPOBEICHUS XUMHYECKOTO

pazHOOOpa3us, ero
OLIEHKU COBPEMEHHBIMU
METOJaMHU
KOJINYECTBEHHON
00paboTKu
uH(pOopMaIU

HKCIIEPUMEHTA;
crnocobamMu 0000IIIEHUS
AKCIIEPUMEHTATBHBIX
JOAHHBIX.
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THUIIOBBIE KOHTPOJIBHBIE 3aJaHUsl, METOAUYECKHE MAaTepUalIbl, OIPEIACISIOIINE
MPOLIEIYPbl OLIECHUBAHUS 3HAHUI, YMEHHUI M HABBIKOB U (WJIM) OMBITA JESITEIBHOCTH,
a TaKXke KpPUTEpUM W TIOKA3aTelu, HEOOXOIMMBIE NJisi OLICHKM 3HAHWM, YMEHUH,
HABBIKOB U XapaKTEPU3YIOLIUE STambl (OPMUPOBAHUS KOMIETCHLUN B Ipolecce

OCBOEHUS 00pa30BaTENBHON MIPOTPaMMBI, peAcTaBieHbl B [Ipunoxennn 2.

V. CIMCOK YYEBHOM JIUTEPATYPHI 1 TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHBI
OcHoBHas JMTEpaTypa

(onexmponnvie u newammwie uz0anus)
1. Kopoun, H. B. OOmas xumus: y4yeOHUK JUIsi BY30B [0 TEXHHUUYECKUM

HarpasieHusM u cnenuanbHocTsaM / H. B. Koposun. — M.: Beicmias mikosna, 2009. -
557 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:294074&theme=FEFU

2. I'puaByn, H. Xumus smementoB: B 2 1. /| H. I'punByn. — M.: BUHOM.
Jlabopatopus 3nanuii, 2008. - 670 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:274601&theme=FEFU

3. AxmetoB, H.C. O0Omas u Heopranudeckas xumusi: yuyeoHuk misi By3oB / H.C.
AxwmetoB - M.: Bricmas mkosna, 2008.- 743c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:351780&theme=FEFU

4. I'muuka, H.JI. O6mas xumus: yaeonoe nocodbue / H.JI. I'munka. — Uzn. crep. —
M.: KHOPVYC, 2013. - 749 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:694378&theme=FEFU

5. T'opmikos, B.. OcuoBbl puznueckoit xumuu / B.W. T'opmikos, B.B. Ky3nernos. —
M.: BUHOM. JlaGopatopus 3Hanuii, 2011. — 407 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668096&theme=FEFU

6. [Ipecc, . A. OcuoBrl obmieit xumun / U.A. Tlpecc. — U3n. Jlans, 2012. — 496 c.
http://e.lanbook.com/books/element.php?pll_id=4035

7. T'enbpman, M.U. Heoprannueckast xumust / I'enspman M.U., FOctparos B.I1. —
N3n. Jlans, 2009. — 528 c.
http://e.lanbook.com/books/element.php?pll_id=4032
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http://lib.dvfu.ru:8080/lib/item?id=chamo:294074&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:274601&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:351780&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694378&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668096&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=4035
http://e.lanbook.com/books/element.php?pl1_id=4032

8. Banos, B. I'. Heopranuueckas xumusi. Kpatkuit kypc / B.I'. IBanos, O.H. I'ena.
- M.: KYPC: HULl UTHOPA-M, 2014. - 256 c.
http://znanium.com/catalog.php?bookinfo=458932

JlonoJiHMTE IbHAA JTUTEpaTypa
(neuammwte u snexmpornmsle uz0amnus)

1. Bomexun, B. B. Obmas xumus. M30paHHbie TMaBbl: ydeOHOE MocoOue s
BY30B B 00J1acTH TeXHHKHU U TexHosoruu. CII16.: JIans, 2008.- 378 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU

2. Cy06otuna, H. A. JleMOHCTpaIlMOHHBIC OMBITHI IO HEOPTaHUYECKOW XHMUHU:
yueOHoe mnocobue mna By3oB /H. A. Cy066ortuna, B. A. Anemmun, K. O.
3namenkoB; oA pea. 0. JI. TperbsaxoBa. M.: Axagemust, 2008.- 282 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:290946&theme=FEFU

3. YmpaxHeHus U 337a4¥ 10 HEOPTraHUYECKON XUMUH: [ydueOHOe mocodue] /cocT.:
B. H. becconosa, A. B. Aniukosckuii, M. B. CBuctynosa [u ap.]|. BmaguBocToxk:
N3n-Bo lanbHeBocTouHOTO YHUBEpcuTeTa, 2007.- 63 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:263083&theme=FEFU

4. TlpakTnueckue U J1aDOpATOpHBIE 3aHATHS 1O XUMHUHU. JlaTbHEBOCTOYHBIN
dbenepanbubiii yHUBepcuTeT; cocT.. B.B. BacunneBa, B. U. becconosa, C.I.
Kpacunkas, M. B. CsucrynoBa, A.A. Kanyctuna. BmammBoctok: M3n-Bo
JanpHeBOoCTOUHOTO YHUBepcuteTta, 2012.- 53 c.

5. TlaBmoB, H.H. OOmas u Heopranuyeckas XUMHS [DJIEKTPOHHBIN pecypc] :
yueOHUK. DnekTpoH. nan. — CII6.: Jlaup, 2011. — 496 c.
http://e.lanbook.com/books/element.php?pll_id=4034

6. I'enppman, M.W. Xumus [DnextponHsiii pecypce] : yueonuk / M.U. I'enbpman,
B.II. FOctparoB. DnekrpoH. nan. — CII6. : Jlanb, 2008. — 472 c.
http://e.lanbook.com/books/element.php?pll id=4030

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET»

1. http://www.xumuk.ru/encyklopedia/
2. http://e.lanbook.com/books/?p f 1 65=3863
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http://znanium.com/catalog.php?item=booksearch&code=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&page=4#none
http://znanium.com/catalog.php?bookinfo=458932
http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290946&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:263083&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=4034
http://e.lanbook.com/books/element.php?pl1_id=4030
http://www.xumuk.ru/encyklopedia/
http://e.lanbook.com/books/?p_f_1_65=3863

3. http://www.iprbookshop.ru/?&accessDenied
4., Cailt MOCKOBCKOIO TIOCYyJapCTBEHHOIo  yHUBepcuTeTta uM. M.B.
Jlomonocoga: http://www.chem.msu.su/rus/teaching/general.html

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO INCHUIIJIMHBI
PexoMenganum N0 NJAHMPOBAHMI0O W  OPraHM3alMd  BpPEMEHH,

OTBEJIEHHOI0 HA U3Y4YeHHe TUCIUIIINHDI:

JInst moHMMaHUsT MaTepualia U KaueCTBEHHOTO €r0 YCBOCHUSI PEKOMEHTYETCS
[I0CJICAOBATEILHOCTD JICUCTBUM:

1. Tlocne nekmuu, 0puU TOATOTOBKE K 3aHATHSIM CJIEAYIONIErO JIHS,
HE0OXOJAMMO OCMBICIIUTh COIEPKAHUE NPOCTyIIaHHOM Jekuuu (10-15 MunyT).

2. Ilpu moaroToBKe K JEKIMH, HEOOXOIUMO TIPOCMOTPETh MPEIIECTBYIONIYIO
nekiuto (10-15 MunyT).

3. B Teuenue Henenu BbIOpaTh BpeMs Uil pabOThl C JIUTEpaTypoil B
OuOIMOTEKE, BBHITOJIHEHUS] WHIUBUYAILHOTO JIOMAITHETO 3aJaHus U 0(hOPMIICHHUS
oT4deTa 1o JaboparopHoii padote (3 — 5 yacon)

4. Ilpy mOArOTOBKE K JIAOOPATOPHBIM 3aHATHSIM, HEOOXOJIUMO O3HAKOMUTHCS
¢ Teopueit mo nanHoi teme (0,5 — 1 gac).

PexoMenanuu mo padore ¢ Jureparypou

TeopeTnueckuii MaTtepual Kypca JIydllle yCBauBaeTCs, €CJIM JONOIHUTEIBLHO
K TMPOCIYIIUBAHUIO JICKIIMU, HUCIIOIB3YyeTCSd pEKOMEHayemasi Juteparypa. Jlerue
OCBOWTH KYpC, TPUIEPKHUBASICh OJIHOTO U3 OCHOBHBIX Y4YEOHBIX TMOCOOMI B
COYETAaHUU C KOHCHEKTOM JieKIui. PexomMeHayeTcs T0OUThCA  COCTOSIHHS
MOHUMaHMSI M3ydaeMoW Tembl. C 3TOM LENbI0 CIEAYET BBINOJIHUTH HECKOJIBKO

3aJlaHU{ Ha JAHHYIO TEMY.

VII. MATEPHAJILHO-TEXHUYECKOE OBECITIEYEHUE
T COUTIIAHBI

Peanuzamus AucuMIUIMHBL TpeOyeT HaIU4us JICKIMOHHOM ayIWTOpUH,
OCHAILIEHHOM MYJbTUMEIUNUHBIM O00OpYIOBAHMEM, U YYEOHOW XHMHUYECKOU

J1a00paTOpHH.
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http://www.iprbookshop.ru/?&accessDenied
http://www.chem.msu.su/rus/teaching/general.html

OcHanieHue y4eOHOUM J1abopaTOpUM: CHPABOYHBIE MaTepHallbl U TaOJMIIbI,
pa3IaTOYHbI yueOHO-METOIUIECKUN MaTEepHal, XUMUYECKas MOCYy/1a, XUMHUIECKUE

PEaKTUBBI U 000PYIOBAHUE.
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Ipuioxkenne 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EJIEPALINN
denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs

«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK IB®Y

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOIIINXCA

no aucuuiuinie «Heopranmyeckasi XumMusi»
Hanpagienue noaroroBku 05.03.06 IxoJi0rusi 1 npupoaonoib30BaHue
Mpo¢puas «IIpupoaonosb3oBaHnue»
®opMa OATOTOBKHU OYHAS

r. BiaauBocrok
2017
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ILinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHON PadoThl O AUCHUILINHE

«XuMus»:
Bun IIpumepHbIe
Hara . HOPMBI
Ne n/m CaMOCTOATEIbHOMI dopMa KOHTPOJIA
BbITIOJIHEHH S BpeMeHH Ha
padoThI
BbINOJIHEHHE
Homarninee Onpoc nepen
3aganue Nel, HavaJoM 3aHATHI.
o(popmieHnE [TpunsiTue oTuera
1 1 Henens (op 1 gac P
oT4YeTa 1o O BBITIOJTHCHUHT
1abopaTopHOI 1abopaTopHOI
pabote Nel paboTHI.
[ToaroToBka K Omnpoc niepen
CEMUHAPCKOM HayaJoM 3aHsTHS.
2 2-3 Heyenu P y 1 yac
3aHATUIO Nel o KonTtponbHas
IJIaHy. pabota Nel
IToaroroska x
CEMHUHAPCKOMY Onpoc nepen
3aHATUIO No2 u 3 HA4aJI0M 3aHSTHUS.
3 4 genens 1 gac
110 IIJIaHY. KonTtponpHas
Jomarnee pabota Ne2
3agaHue Ne2.
[IpunsiTue oruera
Odopmienue O BBITIOJTHEHUH
OT4YeTa MO nabopaTopHOI
4 S Heaenst . 1 gac PaTop
1ab0paTopHOI PaboTHI.
pabore Ne2. KoHnTtposnbHas
paboTta Ne3
JomamHee IIpunsaTHE OTUETA
3ajganue Ne3, O BBITIOJTHECHUHU
odopmiieHUE nabopaTtopHOi
5 6 Henens Gop 1 vac paTop
oT4YeTa Mo paboTHI.
1abopaTopHOI KonTposbHas
pabote Ne3 pabota Ned
JomaniHee Ornpoc nepen
3ajanue Ned, HayajioM 3aHsTHS.
o(popmieHHUE IIpunsiTre oTuera
6 7 nenens dop 1 wac P
oT4YeTa 1Mo O BBITTOJTHCHHUH
nabopaTopHOit nabopaTopHO
pabote Ned paboTHI.
Odopmiienue [IpunsTue otuera
oT4YeTa 1Mo O BBITTOJTHCHHUH
7 8 Hemeist . 1 yac N
n1abopaTopHO nabopaTopHOI
pabote Ne5 paboTHI.
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KonTponbHas
pabota Ne5
Odopmienue [Tpunsitue oTuera
oTYeTa 1o O BBITIOJIHEHUH
8 9 Henens . 2 yaca N
nabopaTopHOit nabopaTtopHoOi
pabote Neb paboThI.

CamocTtosiTenbHass paboTa CTYJIEHTOB COCTOMT M3 TMOATOTOBKHM K
MPaKTUYECKUM U JTA0OPATOPHBIM 3aHATHSAM, pabOTHl HAJl PEKOMEHIOBAHHOM
JUTEPATypO, BHIMIOTHEHUSI IOMAIIIHEN paOOTHI.

B TeuyeHue Hemenu cTyAeHTY HEOOXOAMMO BbIOpaTh Bpemsi JJid pabOThl C
JTUTEPATYpoil B OMOJIMOTEKE, BBHIMOIHEHUSI WHIMBUIYAIBHOTO JOMAIITHErO 3aJaHus
1 ohopMIIEHHUS OTYETa 110 JJabopaTopHoii padote (3 vaca)

[Ipu moaroToBke K J1a0OPaTOPHBIM 3aHATUSIM, HEOOXOJIUMO O3HAKOMHTHCS C
Teopuelt o ganHou Teme (0,5 — 1 yac).

XapakrepucTHKA 3aJaHUM VISl CAMOCTOSATEIbHON PadoThl 00y4ar0IIMXCH
U MeTOANYecKHe PeKOMEHIAIUH 110 UX BbINOJHEHHIO:

JlJ1st MOATOTOBKM K ceMUHApPCKOMY 3aHATHIO Nel o TeMe «OCHOBBI
ATOMHO-MOJIEKYJISIPHOTO YYeHHUsD» HE00X0AUMO J10MA MOATOTOBUTH CJEAYIOLIUE
BOIIPOCHI:

1. JlaiiTe ompeAeneHue MOHATHM: 3JIEMEHT, aTOM, MOJIEKYJa, MPOCTOE U
CJIO’KHO€ BEIIECTBO, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJISIpHAs: MacChl, a0COJIIOTHBIE
MacChl aTOMOB U MOJIEKY/I.

2. JlaiiTe onpeAeneHrne NOHATHIO «MOJIbY

3. Kakne BennunHbl Ha3bIBAIOT MOJISIPHOM MAcCOM U MOJISIPHBIM
00beMoM?

4, Uto Ha3zbIBaeTCs MOCTOSSHHOM ABoraapo? Kak ncnosib3yroT ee Jjis
ONpEICJICHHUS] MACC aTOMOB U MOJIEKYJT?

5. Kak 13 ypaBHEeHUs cOCTOSHMS Ta3a MOIY4YUTh ypaBHEeHUE MeHeneena -
Kinaneiipona?

6. Urto Ha3bIBaeTCsS a0CONIOTHOM U OTHOCUTEILHOM TUIOTHOCTHIO Ta3a’?

7. KakoBa 3aBUCMMOCTB MEXK/1y MOJIEKYJISIPHOM MAacCOM ra3a v €ro
TIOTHOCTBIO MO BOJAOPOAY, BO3AYXY?

8. JlaliTe onpeaeneHue NOHATHN: SKBUBaJIeHT. MonsipHas Macca
SKBUBAJICHTA, SKBUBAJIECHTHBINA 00bEM.

Q. Kak BbIYMCIUTH S5KBUBAICHT U MOJIIPHYIO MACCy SKBUBAJIICHTA

CJIO’KHOTO BelecTBa (OKCHaa, OCHOBaHUS, COJIH)?
10. Kak BBIUMCINTEL DKBUBAJICHT BEIIECTBA B OKUCIUTEILHO-
BOCCTAHOBUTEIBHON peakunu?

JIJIfl IOATOTOBKH K CeMUHAPCKOMY 3aHATHIO Ne2 o Teme «CTpoeHue
aroma. [lepnoanyecknii 3aK0H» HEOOXOAUMO J0MA MOATOTOBUTH CJIeYIOLIHE
BOIIPOCHI:
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1. Wcropust pa3BuTHUs IPEICTABICHUNA O CTPOSHUU aTOMA.
DKcnepruMeHTalIbHbIE J0KA3aTeIbCTBA CJI0KHOM CTPYKTYphl aToma. [lepBbie Moaenu
aToma.

2. Paszpabotka bopom Teopuu ctpoenust aroma Bogopoja. [loctynars
bopa. Pazsutue reopuu bopa 3ommepdenbaom.

3. OObsicHEHHE IMHEMYATOTo CIIEKTpa BOAOPOIa.

4, BonnHoBeIe cBoMCTBa yacTul Mukpomupa. Bosusl [e-bpoitns.

S. JIBoMicTBEHHAas pupoAa dJIeKTpoHa. [I[puHIMN HEonpeaEIeHHOCTH.
VYpasuenue llpenunrepa.

6. XapakTepucTrUKa COCTOSIHUSA JIEKTPOHA B atoMe. KBaHTOBBIE UncIa.

7. OnekTpoHHbIE CTPYKTYphl aTOMOB. [IpuHiun Ilaynu. [Tpasuno Xynaa.

8. Ilepnonnueckas cucrema .M. MenaeneeBa u CTpoeHUE aTOMOB
21eMEHTOB. OU3NYECKUI CMBICH IEPUOIUYECKOTO 3aKOHA.

Q. DHepreTU4ecKue XapakTepUCTUKHA aTOMOB - SJHEPIUsl HOHU3ALUHY,

CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPUIATEIBHOCTb.
10. H3meHeHUE BbINIEHA3BAHHBIX BEJIMYMH B MIEPUOJIaX U IPYIIax
[Tepunonnueckoii cucremsl .M. Menneneesa.

JIJIfl MOATOTOBKH K CEMUHAPCKOMY 3aHATHIO Ne3 1o Teme « XuMH4YecKasi
CBSI3b» HEO0X0AMMO I0MA NMOATOTOBUTH CJIEAYHIIHE BOIPOCHI:

1. [TpuurHbl 00pa30BaAHMS XUMUYECKOU CBSI3U. THUIIBI XUMUYECKOM CBS3H.
2. OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOM CBSA3M - IJINHA,
HaIlpaBJIE€HHOCTb, IPOYHOCTb.
3. MeTo1 BaJICHTHBIX CBSI3EH:
a) HACBIIIEHHOCTh, HAIIPABJICHHOCTD U MOJISIPHOCTD CBA3H;
0) rUOpUAN3aLINS DJIEKTPOHHBIX 00JIAKOB U TEOMETPUS MOJIEKYJT;
B) G, m-cBsi3U. OAMHAPHBIE U KPaTHBIE CBSI3U.
4, JIOHOpHO-aKIENTOPHBIE CBS3H.
5. Bonoponnas cBsi3b.
6. HNonnas CBSI3b. OcCHOBHBIE CBOICTBA (HEHACBIIIEHHOCT,
HEHAIPaBJIEHHOCTH).
7. Merannuueckas CBS3b.
8. Kpucrannuueckas peurerka. OCHOBHbIE TTOHSITHS.
Q. THUITBI KPUCTAIIMYECKUX PEIIETOK. 3ABUCUMOCTh CBOKCTB BEILIECTBA OT

TUIA KPUCTAJUIMYECKON PEIIETKHU.

Jomamnee 3aganue Ne 1 mo reme
«Kiaccbl HeOpraHu4eCcKux CoeTUHEHUN

Bapuant Nel

Ocy1ecTBUTh IPEBPALLCHHUS:

l)yrnepon-okcun yriuepona (IV)-yrompHas Kucnora-kapOOHAT HaTpusi -KapOOHAT KalbIUS -
yriaeKucisiii ra3-okcun yriepoaa (11)-yriepos

2)KaJmbIMA-OKCH] KAJIBIUS - TUAPOKCHJ KalbLUs - CYIb(QUT KaJbIMUA -OKCHJ KaJbIU - XJIOPUL
KaIbINS - KaTbITIN

Bapuant Ne2
OcCyIecTBUTh PEBPALLIEHUS:
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1 )IMHK-OKCH/I IIWHKA- HUTPAT IIMHKA- OKCHJ IWHKA -TETPAruJApPOKCOIMHKAT HATPUS — THAPOKCHIT
IIMHKA -OKCHUJ HHUHKA -IIUHK-TCTPAruAPOKCOMMHKAT HATPHUA -XJIOPUA HUHKA- ITUHK

2)cepa-cynbdun xenesa (I1)-cepoBomopom-okcun cepsl (IV)-oxcua cepor (VI)-cepras xuciora-
okcup cepsl (1V)-cepa

Bapuant Ne3

Ocy1ecTBUTh NPEBpAILIEHUS:

1)0apuii-okcuy O6apus- THAPOKCHT Oapusi- KapOoHaT Oapusi- OKcHa Oapusi- Opomus O6apus- Gapwuii-
rupun Oapus- ruapoxcu] Oapus

2)aTFOMMHUN- THAPOKCUJ AJTIOMHHHUS- HHUTPAT ATIOMUHHS- TETPAruipOKCOATIOMHUHAT HATpPUs-
THJIPOKCU ATFOMHHUS- OKCHJ aTFOMHHUS-ATIOMUHHI- TETParuApOKCOATIOMUHAT HATPUs- Cyab(aT
TIOMUHUS- THIPOKCHUJI ATFOMHUHUS- OPOMHUJT QJIFOMUHUSI- ATFOMUHUIT

Bapuant Ned

Ocy1iecTBUTH MPEBPAIICHUS:

1)dochop- bochun maruus- pochun- oxcua docdopa (V) — oprodocdopHas kuciora-pochar
Hatpusi- ¢pocdat kanpuusi- hochop- oprodochopHas kuciora

2)Kaauii- TEPOKCH Kajusi- KapOOHAT Kajusi- XJIOPHUJ Kajus- THAPOKCH Kallusi- HUTPUI KaJus-
THJIPOKCHUJI KaJIHsi- HUTPAT KaJIHsI- HUTPUT KaJUsl

Bapuant Ne5

Ocy1iecTBUThH MPEBpaILECHUS:

l)uuHK-cynbdu IUHKA- XJIOPWA [WHKA- HUTPAT LHWHKA- OKCHJ IIMHKA- TETParuJpOKCOLMHKAT
HaTpus- Cyiab(arT IMHKA- LHMHK- OKCUJ IUHKAa- IIMHKAT Oapus- TETparuIpOKCOLMHKAT Oapus-
THIPOKCHJL IMHKA- XJIOPUJ LIMHKA- KapOOHAT [IMHKA- OKCUJ] LIMHKA- LINHK

2)a30T-HUTPU KaIlUsi— XJIOPHJ aMMOHHUSI — HUTPAT aMMOHHUsI — okcun azota (I)- azor — ammuak —
okcua azora (I)- oxcun azora (IV) — HUTpaT HATPHSI — a30THASE KUCIOTA — HUTPAT IMHKA — OKCH]]
azora (IV) — oxcup azora (I1)

Bapuant Ne6

OcCyIieCTBUTD MPEBPAIICHUS:

I)mens- cynbdar meau (1) — ruapokenn menu (1) — okcun meau (1) — xnopun meau (1)-cynbdun
meau(l)- aurpar meau (1)-menp — xmopua meau (1) — rugpoxcun meau (1) — oxcun meau (1) - meap
2)amroMuHHNA — CynbOUI ATOMHHHS — THIPOKCHI AQTIOMHHUS — allOMHHAT Kalus —
TETParupOKCOATIOMUHAT  Kajlusl —  HHTpPAT  aJIOMHHUS —  OKCHJI  QIIOMHHHS — —
TETPAruAPOKCOATIOMAHAT HATPHS — THIAPOKCHI ATIOMHHUS — Cyab(aT aTfOMHHUS — XJIOPHI
AITFOMUHHMS — aJIFOMUHUN — QTOPUJI ATFOMUHHUS — FeKca TOPOATIOMUHAT HATPHSI

Bapuant Ne7

Ocy1iecTBUTH MpeBpaILEeHUS:

1)KpeMHUIA-CUITMIUA HATpUsi — CuiaH — okcup kpemuuid (IV) — cuimkar kanus — KpeMHHUEBas
kuciora — okcua kpemuus(1V) — cunukat kambius

2)xene3o — xiopun xenesa (1) — ruapokenn xenesa (1) — ruapokenn xenesa (111) —okeny xenesa
(1) — xene3o

Bapuant Ne8

OcyIiecTBUTH MPEBPAIICHUS:

1)non — MOIOBOAOPOA — HOAU HATPHSI — OPOMUJT HATPHS — XIJIOPHT HATPHS — XJIOPOBOJIOPOJT — XJIOP
— xyopun xenesa (1)

2)cynbbun xenesa — xaopun xkenesa (11)— xmopun sxenesa (1) - ruapokceun sxenesa (1) — Hutpat
xenesa (1) -oxcun xenesa (111) — xenezo

Bapuant Ne9

OcyiecTBUTh NPEBPAILLIEHUS:

1) XJI0pOBOAOPOA — XJIOP — XJIOPAT KajHsl — KUCIOPOJA — O30H — KUCIOPOJ — MEPOKCUI HATPUS —
HEPEKUCh BOJOPOJA - KUCIOPOJ

2)xpom — cyabdua xpoma(lll) — ruapoxcua xpoma(lll) — TeTparumapoKCOXpPOMHUT HATPUS —
rugpokcua xpoma(lll) — oxcun xpoma(lll) — xpom —xnopu xpoma (1)
Bapuant Nel0
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OcyliecTBUTh MPEBPAILICHUS:

1) cymedun xeneza —okcun cepbl (V) — cepa — cynmbdun Hatpus — cepa - okcuna cepsl (V) -
cynbGUT HATpUS — CyAbPUT KaTbIUsA — CyIb(}aT KaIbIus — cynbdaT 6apus — cyabdua Oapus
2)xene30 — okcun xenesa (1) — xmopun xenesa(lll) — cynbdun xenesa(lll) — aurpar xenesa(lll)
— mutpar xeseza(ll)

JlomamHee 3aganue Ne2 1o reme
«Ctpoenne atoma u [lepuoguveckuii 3aKoH»

BapuanT 1
1. Hanwmmmre 351eKTpoHHBIE (POPMYIIBI BELIECTB C MOPAIKOBBIMU HOMepamu 7,12,17,25
2. Omnpenenute BaJ€HTHbIE BO3MOXHOCTH aTOMOB XJiopa 1 Oopa

3. B kakux coequHeHHSIX Oy/IeT MPUCYTCTBOBATH MOHHAS CBS3b: OPOMU Kajwsl, OKCHJI IIMHKA,
THAPOKCH]T Oapusi, OKCHI Oopa, cynbdaT HaTpus

Bapuanr 2
Harnumure snexTpoHHbie (OpMYIIbI BEIIECTB C MOPSAAKOBEIMU HOMepamu 12,35, 40, 33
Omnpenenute BaJIGHTHBIE BO3MOKHOCTH aTOMOB (hocopa 1 aTFOMUHHS
3. B kakux coenuHeHHsX OyaeT NPUCYTCTBOBAaTh HMOHHAs CBSA3b: OpPOMOBOJOPOI, OpOMUJ
HaTpusi, OpoM, Cyab(aT Kajusi, OKCHJI HATPHSI

N

Bapuant 3
Hanummure snekTpoHHbIE (OPMYJIIBI BELECTB C MOPSIIKOBBIMU HOMepamu §,23,41,35
Omnpenenute BaJICHTHbIE BO3MOXKHOCTH aTOMOB a30Ta U MEJH
3. B kakux coenuHeHHsX OyaeT MPHCYTCTBOBaTh MOHHAs CBs3b: Meab, okcua memu (I1),
ruapokcua Meau(ll), cynedar meau (1), xmoposogopon

N

Bapuanr 4
Hanummre snekTpoHHbIe POPMYIIBI BELMIECTB C MOPSIKOBEIMU HOMepamu 10, 26, 44, 39
Ornpenenure BaJIGHTHBIE BO3MOKHOCTH aTOMOB XpOMa U KaJIbIUs
3. B kakux coemuHeHHsX OylIeT MPUCYTCTBOBATh MOHHAS CBS3b: TMJIPOKCH]I HATPHS, XJIOPU
Oapusi, CEpOBOJIOPOJI, CEpa, OKCU KaTUs

N

Bapuanr 5
Hanummre snekTpoHHbIE (OPMYIIBI BELIECTB C MOPSIKOBBIMU HOMepamu 9,18,46,52
Omnpenenute BaJIeHTHbIE BO3MOXKHOCTH aTOMOB MBIIIbsIKA U KOOAJIbTa
3. B kakmx coenmmHeHHMSX OyAeT NPUCYTCTBOBATH HMOHHAS CBSA3b: OKCHI HATPHs, CyIb(paT
HATpPHsl, XJIOPUJ HATPUs, XJIOP, a30THASL KUCIIOTa

N e

Bapuanr 6
Hanwumuite s5ekTpoHHbIEe GOPMYJIIBI BELIECTB C MOPAIKOBBIMU HOMepamu 31,24,45,52
Omnpenenute BaJIGHTHBIE BO3MOKHOCTH aTOMOB CepPhI U KUCIIOPOIa
3. B kakux coeauHeHUsX OyJeT MPUCYTCTBOBATh MOHHAsS CBA3b: Opomua docdopa (I1), okcun
JIUTHS, TUAPOKCH]] KW, OKCUJ ATFOMHHUS, KapOOHAT HATPHUs

N

Bapuanr 7
Hanummre snekTpoHHbIe GOPMYIIBI BELECTB C MOPSIAKOBBIMU HOMepamu 13,21,39,56
Omnpenenute BaJIGHTHbIE BO3MOKHOCTH aTOMOB KpeMHUs M Opoma
3. B kakux coeamHeHUsX OyAeT MPUCYTCTBOBATh MOHHAS CBs3b: xyopun yriepoxaa (1), xmopun
KaJIHsl, XJIOPOBOAOPOJI, XJIOP, METaH

N

Bapnanr 8
1. Hanwummre 35eKTpoHHBIE (POPMYIIBI BEIIECTB C MOPSAIKOBBIMU HOMepamu 36, 40, 20, 54
2. OmpepaenuTe BaJICHTHBIC BOBMOXKHOCTH aTOMOB (pTOpa M XJIopa

3. B kakux coenuHeHUsX OyJeT MPUCYTCTBOBATh MOHHAS CBSI3b: BOJA, TUAPOKCHU ATFOMUHHUS,
okcup xenesa (111), xmopua vHarpus, Bogopos

Bapwant 9
Hanwummre snekTpoHHBIE POPMYIIBI BELIECTB C MOPSIKOBBIMU HOMepamu 32, 26, 19,49
2. OmpenenuTe BaJICHTHBIE BO3MOXKHOCTH aTOMOB OJIOBA M XKeJle3a

=
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3. B xakumx coenuHeHWsX OymeT MPHCYTCTBOBATh HOHHAs CBS3b: cepa, CylIb(HI HaTpws,
CEpOBOJIOPO, CyNb(daT Kamusi, THAPOKCU] Oapus

Bapuant 10
Hanwummre snekTpoHHbIEe POPMYIIBI BEHIECTB € MOPSIKOBBIMU HOMepamu 34,28,43,32
Omnpenenute BaJICHTHbIE BO3MOKHOCTH aTOMOB QJIFOMUHUS U CYpPbMBbI
3. B kakux coenuHeHusX OyAeT NMPUCYTCTBOBATh MOHHAS CBSI3b: YIJICKHCIBIA Ta3, XJIOPUI
QJIIOMUHUS, MAaTrHUH, THAPOKCU]] MarHus, KapOOHAT HATpUs

N e

Jomamnee 3aganue Ne3 no reme «PacrBopbp»
Bapmuanr 1

1). Yemy paBna maccoBas gois 0,2 M pactBopa cyiabhara aMMOHUS ¢ TUIOTHOCTRIO 0=1,015
r/mn?

2). Kakoii 06béM 0,25 H. pacTBOpa IBYXOCHOBHOM KHUCIOTHI MOYKHO IIPUTOTOBUTH U3 62,5 MII
e€ 2,00 M pactBopa?

3). Kax Bbl cuntaere, MOXXET JIu MaccoBasi JOJisl OTpa)kaTh KOHIEHTPALUIO PACTBOPEHHBIX
ra3os?

Bapuant Ne2

1). Ckonmbko TpamMMOB cyibdaTa HaTpusi morpedyercst mius npuroroBieHus S00 mun 0,4 M
pacTBopa.

2). IlnotHocth 40,0%-r0 pacTBOpa cepHOM KuciaoThl paBHa 1,3 1/mu. Paccuwmraiite
MOJIIPHOCTh U HOPMAJIBHOCTH 3TOTO PacTBOPA.

3). Moryr nu ymoOMSIHYTBIE CHOCOOBI BBIP@XECHHS KOHICHTPALMK HCIOIB30BATHCS TPU
00CY>KJIECHH CBOWMCTB HEBOAHBIX pacTBOpoB? ["a30BbIX pacTBOpoB? TBEPABIX pacTBOPOB?

Bapuant Ne3

1). Ckonbko rpammoB cynb(dara Hatpus norpedyercs s npurotorieHus 500 mu 0,4 H.
pactBopa?

2). OmpenenuTe MacCOBYIO JIOJIIO pacTBopa, moiydyeHHoro mpu cMemniennu 100 mi pactBopa
CepHOI KuCIOThI ¢ MaccoBor moneit 40% (mmoraocts 1,303 r/mMm) u 500 mu 0,5 M pactBopa
CepHOM KUCIOTHI (TIoTHOCTH 1,07 T/M1).

3). Moxer 11 HOpMaJIbHOCTh pacTBOpa ObITh paBHA €ro MOJISIPHOCTH? BbITh O0sbIIE €E7?

Bapuant Ne4

1). Ckonbko rpaMMoB cynbdara HaTpus notpedyercs 1t npurorosiaeHus 500 mi pactBopa
¢ MaccoBoil oneit 16% (HaceimeHHsIi pactBop, p=1,141 r/mi)?

2). UYemy paBHBI KOIHYECTBO MoJIeil n Macca moroB AP i SO,% B 200 M 0,12 H. pacTBOpa
Aly(S04)3?

3). Ha meiitpanmzaruio 40 mi pactBopa miénouu uzpacxomoaHo 24 miu 0,5 H. pacTBopa
cepHOi KucinoTsl. KakoBa HOpMaabHOCTH pacTBOpa IENOUN?

Bapuant NeS

1). Kaxoit 06béM 2M pacTBOpa cepHOil KUCIOTHI TpedyeTcs s npurotosienus 400 ma u3
6onee pazbasienHoro 0,1 H. pacTBOpa CepHON KUCIOTHI?

2). B 500 mn pactBopa coxepxkutcs 7,1 r cynbdara Hatpus. Haligute MonspHyo U
MaccoBYIO (I/7T) KOHIIEHTpaIHio HoHoB Na' u SO4* B Takom pacTBope.

3). IlpuBenuTte mpUMeEphl BEIIECTB, S PACTBOPOB KOTOPBIX MOJSIPHOCTh paBHA
HOPMAaJIbHOCTH.

Bapuant Ne6

1). KakoBa MomsipHas KOHIIEHTpaLusi SKBUBaJeHTa (HOpMaibHas KoHieHTpauus) 0,01 M
pacTBopa cyib(hara aTlOMIUHUS?

2). CkonbKO MOJe a30THOM KHCIOTHI colepkutTcs B 250 mMi pacTBopa ¢ MaccoBoi Jomeit
kucnotel 30% u maotHocTeio 1,18 r/mi?

3). Bo3moxHa JIn Takasi CUTyalMsi, KOT/Ia MOJIIPHOCTb M HOPMAaJIbHOCTb OJHOIO M TOTO K€
pacTBopa paBHBI MEXIy COO0H?
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Bapuant N7

1). YUemy paBHa monsipHas koHueHTpauus 0,04 H. pacTBopa xjopuja xxenesa (2)?

2). CKOJIBKO MOJICH BOJABI M XJIOPHCTOTO aMMOHUS HYKHO B35Th JJis1 mpurotoBiieHus 200 M
pacTBopa ¢ MaccoBoii JoJieit conu 25% u mnotHocThio 1,07 v/min?

3). He npoBons BBIYUCIECHUN, CKaXXHUTE, KAK OTHOCSTCS MEXAY COOOW MOJSPHOCTh H
HopMmasibHOCTh 10%-T0 pacTBopa xjiopuaa xemnesa (3).

Bapuant Ne§

1). Ckonbko rpaMMoB xJjopuna xenesa (3) conepaxurcs B 300 mut 0,03 H. pactBopa?

2). PaccuuTaiiTe MOJSIpHYIO KOHIIEHTPAIMIO, MOJSUIBHOCTh, MOJISIPHYIO JIOJIIO BEIECTBA U
TUTP pacTBopa opTodocPOopHO KUCIOTHI ¢ MaccoBoil noneit BemectBa 30% u miotHocThIO 1,18
r/MiL.

3). Hutpat xanus maccoii 10 r pactBopmiin B Bosie 00béMoM 150 M. Paccunraiite MaccoByro
JIOJIIO COJIU B PACTBODE.

Bapuant Ne9

1). IlpomaxkHas ykcycHas 3cceHuusi — 3T0 80%-i BOAHBII pacTBOpP YKCYCHOM KHUCIJIOTHI.
Kaxkoit 06béM BombI Hamo mpuOaBuTh K 100 T YKCYCHOM 3CCEHITMU JIS MOJYYEHHUS CTOJIOBOTO
ykcyca (9%-ii pactBop)?

2). KakoBa maccoBasi aoisi U MoisipHas 1o opTo(ochOpHOM KHCIOTHI B PacTBOPE,
KoTopbIit copepkut 100 r oprodochoproii kuciaoTs! B 100 Mosix Boab1?

3). MoXHO U yTBEPK1aTh, YTO KOHIIEHTPAIUSI PACTBOPEHHOTO BEIIECTBA B MIEPECHIIIEHHOM
pactBope 6osbmie 100%?

BapuanT Nel(

1). B pacuérax mMapuHaJ0B AJis OBOIIEH PEKOMEHIYETCsl TOTOBUTH 3ampaBKy u3 pacuéra 200
I ykcycHoll sccenuuu (80%-i pacTBOp yKCycHO# kucioTsl) Ha 9 11 Boabl. KakoBa MaccoBast 10
YKCYCHOM KHUCJIOTBI B TAKOM pacTBope?

2). Kakoii 06béM Boabl Hamo BbimapuTh U3 500 mia 4%-ro pactBopa conu (miaoTHocTh 1,04
/M), 9TOOBI TOJIYYUTH PACTBOP C MaccoBoM noneit comu 0,167

3). Kakumu nyTsMu MOKHO YBETTHYUTH KOHIEHTpaluio pactBopa? OTBET: a) BHIIAPUTH,

0) 100aBUTH PACTBOPUTENH, B) YBEIUYHUTH JABJICHHE.

JomamHee 3a1anue Ned no teme «['uaposan3 coJiein»

Bapuanm Nel

1) Yto Takoe ruaponu3?

2) CocTtaBUTbh MOJEKYJISPHbIE M MOJEKYJISIPHO-UOHHBIE ypaBHEHMs TUAPOIU3a cylbdaTa
LIMHKA, CyIb(puUTa HATPUS, CYIbPUTa METH.

3)_ 3adaua: Onpenenuts pH 1 KOHCTaHTY rUApONU3a Mo epBoii crynenu 0.1 M pacTBopa
docdara HaTpus.

Bapuant Ne2

1) Kakue axTopsl BIUSIOT HA CKOPOCTH FUApOIn3a’?

2) CocTaBUTb MOJIEKYJIIPHBIE U MOJEKYJISPHO-MOHHBIE YPAaBHEHUS THJIpONH3a cylbhuia
Kanus, cynbdaTa Meau, Gpocdara HaTpuUsL.

3)3a0aua: Beruncnuth creneHb ruaponusa 0.1 M pactBopa kapOoHaTa HATpUs MO MEPBON
CTYIIEHU.

Bapuant Ne3

1) Crenenb ruipoin3a, OT Kakux (GakToOpoB OHA 3aBUCUT?

2) CocTaBUTb MOJIEKYJIIPHBIE U MOJIEKYJISPHO-HUOHHBIE YPAaBHEHUS THIpOiM3a cylbhuia
xpoma (I11), xmopuna nuHka, cynbdara xenesa.

3)_3adaua: Onpenenuth creneHs ruaponmsa u pH 0.005 H pacTBOpa 1MaHuIa KaJHsL.

Bapuant Ned
1) Koncranra ruaposnusa, OT 4ero oHa 3aBUCHUT?
2) CocTaBUTh MOJIEKYJSIPHbIE W MOJICKYJSIPHO-MOHHBIE YPAaBHEHHUsS THUAPOJU3a IMAHUIA
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aMMOHUS, aleTaTa aAllOMUHUS, HUTpaTa BUCMYTA.
3)_3adaua: Ber4ucinTh KOHCTAHTY THIPOJIM3a alleTaTa HATPHSL.

Bapuanm Ne5

1) Kak yckoputb mporuecc rujpoin3a 1 Kak €ro NpuoCTaHOBUTH?

2)CocTaBUTh MOJIEKYJISIPHBIE U MOJIEKYJISIPHO-MOHHBIE YPaBHEHUS THAPOIIN3a XJIOpUIa
aMMOHHS, IUAaHU/1a AaMMOHMSI, alieTaTa HaTpusl.

3) ). 3aoaua: Haiitu crenens ruaposmsa u pH 0.001 u pacTBopa amerara Kaius.

Bapuant Ne6

1) F'maponu3 conu CHIIbHOTO OCHOBAHHUS U cI1a00# KHCIIOTHI.

2) CocTaBUTh MOJICKYJISIPHBIC U MOJICKYJISIPHO-MOHHBIC YPaBHEHHS THPOJIM3a HUTPHUTA
HaTpUs, aleTat aMMoHus, pocdar HaTpwHsl.

3) 3adaua: Paccunrars pH 0.1 M pacTBOpa 1uaHu/1a Kauus.

Bapuanrt Ne7/

1) 'maponu3 conu caboro OCHOBAHUS U ¢1a00W KUCIOTHI.

2) CocTaBUTh MOJIEKYJISPHBIE U MOJIEKYJIIPHO-UOHHBIE ypaBHEHUS TUIpOIN3a KapOoHaTa
HaTpus, cyabdarta xene3a, IHaHu1a aMMOHHSL.

3) 3adaua: Beraucauts crenens ruapoaunsa 0.1 H pacTBopa IHaHUIa KaJIHsl.

Bapuant Ne8

1) M'maponu3 conu ¢1aboro OCHOBAHUS U C1a00N KHCIIOTHI.

2) CocTaBUTh MOJICKYJISIPHBIC I MOJIEKYJISIPHO-MOHHBIE YpaBHEHHSI THAPOJIH3a CyabhaTa
Maprasiia, Xjaopuaa cepeopa, XJaopuaa CBUHIIA.

3)_3adaua: KakoBa crerneHb rujipoyin3a 1 KOHCTaHTa FHIpoJiu3a xjopuaa ammonus B 0.1 M
pacTtBope.

Bapuant Ne9

1) Yto Takoe runponus?

2) CocTaBUTh MOJICKYJISIPHBIC I MOJIEKYJISIPHO-MOHHBIE YpaBHEHHsI THAPOJIH3a CyabhaTa
LMHKA, CyIb(puUTa HATPUS, CYIbPUTA METH.

3) 3aoaua: pH 0.1 u pacTBOpa rumoxsiopura HaTpus paBen 10. Paccuurars mo Beauuune pH
CTENeHb TUAPOIIN3A.

Bapuant Nel0

1) Kakue hakTopbl BIUAIOT Ha CKOPOCTh THAPOIN3a?

2) CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJIIPHO-UOHHBIE YpaBHEHUS THIPOIN3a CyIbhuaa
Kajusl, cyiabdara menu, Gpocdara HATpUs.

3)_3adaua: Paccuntath crenens ruzponusa u pH 0.1 M pacTBopa runoxsiora Kajusl.

Crpykrypa oT4eTa no JiaboparopHou padore:

OT4eTsl 10 J1a0OPaTOPHBIM PabOTaM MPEACTABISIIOTCA B 3JIEKTPOHHOU (Popme,

MOJIFOTOBJICHHBIC KaK TEKCTOBBIC JOKYMEHTHI B penakrope MSWord.

Otuer no paboTe NOMKEH ObITh 0000IIAIONIUM JOKYMEHTOM, BKIIIOUYATh BCHO
WH(GOPMAIIMIO TIO BBIMOJIHEHUIO 3aJaHUil, B TOM YHCIE, ypaBHEHHUS pEaKIuHu,
TaOJMUIBl, METOAUKY MIPOBEICHUS JIa0OpaTOPHBIX OIBITOB, CIHUCOK JIMTEPATYPHI,

pacueTsl U T. 1.

CTpyKTypHO OT4YET MO JabopaTOpHON paboTe, KaK TEKCTOBBIA TOKYMEHT,

KOMIUICKTYCTCSI 110 cneny}omeﬁ CXCMC:

o Tumynvuoui aucm — obs3amenvhas KOMIIOHEHTa OTYeTa, IepBas CTpaHULA
OTYeTa, MO MPUHATON JUIsl JabopaTOopHBIX paboT (opme (TUTYIBHBIN JUCT
OTYEeTa JOJDKEH pa3MelaTbCsi B oOwieM Qaiie, Irae NpeacTaBiIeH TEKCT

oTueTa);

e Jlcxoonvle OaHHble K 6bINOJIHEHUN 3a0aHull — o00s3arebHasi KOMIIOHEHTA

OTYETa, C HOBOW CTPAHMIIbL, COAEPKAT YKa3aHUE BapUaHTa, TEMBI U T.11.);
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o (OcHnosHnasi uwacmb — MaTepualbl BBIIOJHEHUS 3aJaHui, pa3OuBaeTcs IO
pyOpHuKaMm, COOTBETCTBYIOUIMX 3aJaHUsIM pPalbOTBl, C HEpPapXUUECKON
CTPYKTYPOM: IyHKThI — HOJIYHKTHI U T. 1.

PexoMenayeTcss B OCHOBHOM 4acTH OTYETa 3arojoBKH pyOpHK (11oapyOpHK)
naBaTh uUcCXoAs W3 (OpMyIHpOBOK 3amaHui, B (opme  OTIIIaroJbHBIX
CYILLIECTBUTEIbHBIX;

® Buisoobl — 00s3aTeNbHAs KOMIIOHEHTa OT4YeTa, COACPKHUT 0000IIaromme
BBIBOJIbI MO paboTe (Kakue 3aJaud pElIeHbI, OIEHKA pe3yJIbTaTOB, YTO
OCBOEHO IPH BBIIIOJIHEHUU PabOThI);

o Cnucox aumepamypvl — 00s3aTeNbHAsE KOMIIOHEHTa OTYETa, C HOBOMU
CTpPAaHUIbl, COJEPKUT CHOUCOK HCTOYHHUKOB, HCIOJB30BAaHHBIX IIpU
BBIMIOJJTHEHUM  pabOThl, BKJIIOYAsl DJEKTPOHHbIE HMCTOYHHMKU  (CIHMCOK
HYMEPOBAHHBIN, B COOTBETCTBHUHU C IPAaBUJIAMU ONMCaHus onbdauorpadun).

Odopmirenue oTyera mo jJadopaTopHo padore
Otuer 1o nabOpaTOpHON pPabOTEe OTHOCUTCA K KATETOPUH «NUCbMEHHAS
paboma», odopMISIETCS HnO npasunam  oQoOpMIeHUs HNUCbMEHHbIX  padbom
cmyoeumamu [[BDY.
Heobxoaumo 00paTuTh BHUMAaHHE Ha CJIEAYIOIIME acleKThl B OQOpMIICHUU
OTYETOB PadOT:
- Habop TEKCTa,;
- CTPYKTypHpOBaHUE pabOTHI,
- oopmieHre 3arojIoBKOB BCEX BHJIOB (pyOpHK-TIOAPYOPUK-TTYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUII, IPUIIOKEHU );
- odopmieHue mepedncieHUd  (CIIMCKOB €  HyMepalued  Wid
MapKUPOBKOH);
- odopmiieHHE TaOJIHII,
- odopmiieHre wurocTpanui (rpaduku, pucyHku, Gotorpaduu, CXeMbl);
- Habop 1 ohopMIIEHHE MATEMATUYECKUX BbIpaXeHUH (popMyn);
- odopmIICHHE CIIUCKOB JIUTEPATYPHI (OMOIHMorpaduuecKux OMUCaHuil) u
CCBUIOK Ha UCTOYHUKH, ITATHPOBAHHUS.
HabGop TekcTa ocCymecTBiseTcs Ha KOMITBIOTEPE, B COOTBETCTBHUH CO
CIeIYIONUMHU TPEOOBAHUSIMHU:
® TIeyaTh — Ha OJJHOM CTOpOHE JiucTa O6enoi Oymaru popmara A4 (pazmep
210 Ha 297 Mmm.);
® VHTEPBAJI MEKCTPOUYHBIN — NIOJTYTOPHBIN;
e mpudt — Times New Roman;
e pasmep mpudrta - 14 NT., B TOM 4HClie B 3arojoBkax (B Tabiuiax
nomnyckaercs 10-12 mT.);
® BBIPABHUBAHUE TEKCTA — «I10 IIUPUHEY;
e TIOJS CTpaHHUIBI - JIeBoe — 25-30 mm., mpaBoe — 10 MM., BepxHee U
HIwkHEE — 20 MM.;
e HyMepallus CTpaHWI] — B TPaBOM HIDKHEM YIJy CTpPaHHIBI (s
CTpaHHMII ¢ KHI)KHOW OPHMEHTAIMEH), CKBO3HAs, OT TUTYJIBHOTO JINCTA
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70 TIOCTeNHel cTpaHuIbl, apabckumu IudpamMu (TIEpBON CTpaHHIICH
CUMUTACTCSl TUTYJIBHBIA JIUCT, HA KOTOPOM HOMEp HE CTaBUThCS, Ha
CIIEYIOIIEH CTpaHUIlE MPOCTABIACTCS ITUdpa «2» U T. 1.).

® pEKHM aBTOMaTHYECKOTO TIEpeHoca CIOB, 3a  HMCKIIOUYEHUEM
TUTYJIBHOTO JINCTa M 3aroJIOBKOB BCEX YpPOBHEH (NEPEHOC CIOB IS
OTIeNIbHOTO ab3ama Oyokupyercst cpeacrBamu MSWord ¢ momonibio
koMaHabl «@Popmar» — ab3an Opu  BBIOOpE OMNIMH  «3aMpPETUTH
aBTOMATUUYECKUIU MEPEHOC CIIOBY).

Ecnmu pucyHOK wim Tabnmira pa3MerneHsl Ha Jucte ¢popmata Oosbine A4, ux
CIIeyeT YYHWTHIBAaTh KaK OJHY CTpaHHWIy. HoMmep CTpaHHIBI B JTHX CIIydasx
JIOITYCKAETCs HE MPOCTABIISTh.

CIUCOK JTUTEpaTyphl U BCE MPUNOIICEHUs BKIIOYAIOTCS B OOIIYI0 CKBO3HYIO
HyMepaIfio CTPaHUI] paOOTHI.
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IIpunoxenne 2

§

MHWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPAITAN
denepanpHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHHIE
BBICIIIETO 00Pa30BAHMSI

«/{aabHEeBOCTOUYHBIN (eepabHbIN YHUBEPCUTET»
(IBDY)

IHIKOJIA ECTECTBEHHBIX HAYK IB®Y

P®OH/J ONEHOYHbLIX CPEIACTB

no qucuuivinge « Heoprannueckasi XUMHSD)
Hanpasienue noaroroBku 05.03.06 Jko/10rusi ¥ npupoaonoib30BaHue
Hpodunas «IIpupoaononb3oBanue»

®opmMa MOArOTOBKH OYHAS

r. BnaguBocTok
2017
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|. ITacnopT oHIa OLIEHOYHBIX CPEACTB MO AUCHUIIIHHE

«HeopraaneCKaﬂ XUMMUSD»

Koxa u popmyamposka
KOMIIeTeHIIUH

JTtansbl GopMUPOBAHUSS KOMIIETEH MU

BJIaJIcHUE 0a30BLIMHU
3HAHUSAMU
byHIaMCHTATBHBIX
pa3zieJIOB XUMHH B
00BeMe, HeOOXOTUMOM
JIIS. OCBOEHUS
XUMHYECKUX U OCHOB B
9KOJIOTHU U
TIPUPOOTIOIH30BAHNS,
BJIaJICHUEM METOJaMH
XUMHYECKOTO aHAJIN3a,
BJIaJICHUEM 3HAHHUSIMH O
COBPEMECHHBIX
TUHAMUYECKHX TIPOIIeccax
B IIPUPOJIE U TeXHOChEpE,
0 COCTOSIHHH Teocdep
3eMiu, YKOJIOTHU U
ABOJTIOIUHU Orochephl,
I100aJTbHBIX
HKOJIOTHYECKUX
npo0jieMax, MeToaMu
oTOOpa U aHaIu3a
IreOJIOTHYECKHUX H
OMOJIOTHYECKUX P00, a
TaK)Ke HaBBIKAMU
uJaeHTUPUKAIIY 1
ONUCaHUS
OMOJIOTHYECKOTO
pazHoobOpasusi, ero
OIICHKH COBPEMEHHBIMU
METOdaMH
KOJIMYECTBEHHOM
00paboTKN HHPpOPMAITHH
(OIIK-2).

3HaeT

- 3aKOHOMEPHOCTH U HaIpaBJiCHUE
MPOTCKAHUSI XMUMHYECKOW  PEaKIlHH,
00paTUMOCTh u CMeEIlIeHHE
XUMHUYECKOTO PABHOBECHSI.

- TEOPETUYECKUE U IKCTIEPUMEHTAIbHbBIE
METO/Ibl OIpE/eNIEHNsT MOJIbBHOM MacChl
HKBUBAJIEHTa TPOCTOTO U CJIOKHOTO
BEIIECTBA.

- TPOMBINUICHHBIE U J1IA0OpaTOpPHBIE
CIIOCOObI MOJTy4YECHHUS, OCHOBHBIC
bU3NYeCKue W XUMHUYECKHE CBOMCTBA,
MPUMEHEHNE XUMUYECKUX DJICMEHTOB U
UX COCIUHECHHUH.

YMmeer

- Ha OCHOBAaHHMH IIOJIO)KEHUSI aTomMa B
[IEPUOIUUECKOU Tabuie J.N.
MeHneneeBa  ONKMChHIBAaTH  CBOWCTBA
AJIEMEHTA U €T0 COCTMHEHU;

- MIPOBOJINTH COOTBETCTBYIOIINE
pacyeTbl M  TOTOBUTh  PAaCTBOPBI
3aJlaHHOU KOHIICHTpAIUH,
paccuutbiBaTh pH pacTBOpOB coen,
OCHOBaHMUI1, KUCJIOT;

- OMIUCHIBATh YPABHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA METOJIOM
MIOJTypEaKIUH.

Bnaneer

- HaBBIKAMH CaMOCTOSITEIbHON pPabOTHI
C yueOHOHM U CIIpaBOYHOM JINTEPATYpPOH;
- HaBBIKAMH TPOBEICHUS XUMHUYECKOTO
IKCIIEPUMEHTA;

- cnocodamu 000011IeHHA
AKCIIEPUMEHTATIBHBIX TAHHBIX.




No | Kontponup Konap! u 3Tanel O1ieHOYHBIE CPENCTBA
n/n yeMble (dbopmupoBaHus -
pasznenbl/Te KOMITETEHIIHH HAaMEHOBAHUE
MBI TEKYIUNA | IPOMEKY
TUCLUILTAH KOHTPOJb | TOYHAas
BI aTTecTail
ust
1 | MOAYJIb 3Haer: VYerupiii | Borpocst
1. O6mas 3aKOHOMEPHOCTH u ompoc K
XUMHS. HanpaBienue mnporekanus | (YO-1), 9K3aMEH
XUMHUYECKON peaxiuy, | BHIIOJIHEH y 1-9
00paTUMOCTh U CMEILICHUE ue DK3aMeH
XUMHUYECKOI'O PAaBHOBECHUS. | KOHTPOIb
TEOPETUUECKUE 51 HOM
AKCIIEPUMEHTAIbHBIC paboThI
METOJIbI OnpeAeeHUs Nel, 2
MOJIbHOM maccel | (ITP-2)
OKBUBAJICHTA MPOCTOTO U
CJIO)HOTO BEIIECTBA.
Ywmeer: Brimosinen
HA OCHOBaHUU MOJIOKEHUS ue
aToMa B TEPHOAMYECKON | KOHTPOJb
Tadiuue JN. HOH
OIIK-2 MenneneeBa onuchiBaTh | paboThl Ne
BIIaJIeHHe 6a30BEIMH CBOMCTBa dJeMEHTa U €ro 3 (ITP-2),
SHAHISIMIL COCMHEHU, 3ammra
(byHIAMEHTATHHEIX MIPOBOAUTH OTYETOB K
DA3/IENOB XUMHH B COOTBETCTBYIOIINE nabopaTtop
06beme, HeoGxoauMop | PACUETEL M TOTOBHTH HBIM
JUIS OCBOSHMS pacTBOPHI 3aJlaHHoON | paboTam
XUMHYECKUX 1 OCHOB B | ' OHHCHTPAlHH, Nel, 2
>KOJIOTHIL T paccUYUTHIBATH p%I (TTP-6)
npupoonos3opanms; | PACTBOPOB coren,
BIAJICHHEM MeToaMu | 0o OBaHHH, KUCIIOT,
XMMIYECKOro aHanusa, | O AcblBalb YpaBHCHMUA
BJIA/ICHHEM 3HAHMAMH 0 | O\ ACTHTCIEHO"
COBDEMEHHBIX BOCCTAHOBHTE/ILHBIX
JTUHAMHYECKHUX peakiui METOZIOM
mporteccax B nmpupose u |LoYPCAKIIH.
TexHocdepe, o Brnaneer: Bemoysen
COCTOSTHUU reocep | HaBBIKAMM e
3eMiu, 9KOJIOTHH U caMOCTOSITEbHOI pabotsr | KOHTPOTE
3BOJIONNHU OHOCPEPBI, | ¢ y4eOHOM U CITpaBOYHOM Hou
rI100aTBHBIX JTUTEPaTypOii; paboThL
IKOJIOTHIECKUX HaBBIKAMH TPOBEICHUS Ne4 (IIP-
mpo0yieMax, MeTOIaMU | XUMHUYECKOTO 2),
oT0opa 1 aHaIn3a IKCIEPUMEHTA; 3aiuTa
T€OJIOTHYECKUX U cnocobamMu 0000IIIeHUS OTHCTOB K
OMOJIOTMYECKUX P00, a | HKCIIEPUMEHTATBHBIX n1abopatop
TaK)Ke HABBIKAMH JAHHBIX. HEM
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MOAYJIb
2. Xumus
3JIEMEHTOB

UIeHTU(DUKAITIN U
OIUCAHUS
0M0J0rHYECKOI0
pazHoo0pasusi, ero
OIICHKH COBPEMEHHBIMHU
METOIaMH
KOJIMYECTBEHHOU
00paboTku
nHpopmaruu

pabotam
Ne3, 4
(TTP-6)
VYerueii | Bonpocsl
3Haer:
MIPOMBIIIJICHHbIE u onpoc K
p (YO-1), | sk3ameHn
nabopaToOpHBIE  CIIOCOOBI
BEITIONHEH | y 9-13
MOJTy4eHUs, OCHOBHBIE
ue DK3aMeH
¢duznueckue 51
. KOHTPOJIb
XUMHUYECKHE CBOIICTBa, Hoit
MIPUMECHEHUE XUMHUYECKUX
AIIEMEHTOB u nx | P aborer
. Ne5 (ITP-
COCTUHEHUH. 2)
YwMmeer: VYerubliit
HA OCHOBaHUU TOJIOKCHUS orpoc
atoma B mepuomuueckoit | (YVO-1),
TadnuIe AMUN. | 3ammura
MenzeneeBa ONUCHIBATH | OTYETOB K
CBOMCTBA 3JIEMEHTAa M €ro | JabopaTop
COEIMHEHUH; HBIM
OIIHCHIBATH ypaBHEHUs | paboram
OKUCITUTENBHO- No5, 6
BOCCTAHOBUTEIIbHBIX (TTP-6)
peakuun METOAOM
ITOJTypPEaKIIHM.
Bnaneer: 3amuTa
HaBBIKAMU OTYETOB K
CaMOCTOSITENIbHOM paboThl | 1abopaTop
¢ yueOHOI U CTIpaBOYHOM HBIM
TUTEpPaTypoii; - HaBbIKaMH | paboTam
MIPOBEJCHUS] XUMUYECKOTO Ne5,6
DKCIEPUMEHTA; (TTP-6)
crocobamu 0060011IeHNs
AKCIIEPUMEHTAIbHBIX
JTAHHBIX.

32




IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHHUA U KPUTEPUU UX OHEHUBAHUSA

Il. Illkana oneHnBaHusi YypoBHs ¢hOPMUPOBAHHOCTH KOMIIETEHIIUIA 110

ANCIHUIIJINHE «HeopraanecKaﬂ XUMUI»

Kon u Jranbl (pOpMUPOBAHUSA KpUTEepUH MoKa3aTeju 0as
¢popMyIUpOB | KOMIIETEHUH bl
Ka
KOMIIeTEHIMHU

OIIK-2 3HAHHE OCHOBHBIX | - CHIOCOOHOCTh 45-64

MOHATUHI U PacKpbITh CYyTh

BJIaJICHUC 3aKOHOB XUMUH, TEOPETUYCCKUX U
0a30BBIMH 3HAHUE METOIOB JKCIIEPUMEHTAIBHBIX
3HaHMAMHA MaTEMaTHYECKOIr0 | METOIOB
Gynnamenrans OcHOBHBIE OIIMCaHU OIpeaeICHUs
HBIX Pas3/ICiIoB TEOPETUYECKHA | XUMHUYECKUX MOJILHOW Macchl
XuMnu B € BOIIPOCHI PaBHOBECHH B OKBHBaJICHTA
o0beme, obmeit n pacTBOpax MPOCTBIX U CIIOKHBIX
HE00X0UMOM HEOPraHM4YeCK | 3JICKTPOJIMTOB, BCIICCTB;
AJ1A OCBOCHHUA | 3HaAeT Ol XUMHH U KHHETUKHU - CIIOCOOHOCTH
XUMUYECKHUX U | (IOPOTOB | METOJIbI XUMHYECKHUX OIIpeaeIATh
OCHOB B bIf peLeHus peaxkiuu, HaImpaBJICHUE
9KOJIOrHH 1 ypOBeHb) | 0a30BbIX 3HaHUE HNPOTEKaHUSA
IIPUPOAOIIOIIBL3 XHMHYECKHX HCTOYHHUKOB XUMUYECKAX pEeaKIun
OBaHUA, 3azady, uHpopManuu 06 | ¥ CMEIICHUS
BIIaICHUEM paccMaTpuBae | OCHOBHBIX XHMHUYECKOT'O
METOAaMU MBIX B paMKax | pasjelax paBHOBECHS,
XHUMHYCCKOT'O JTHCILUILINHBI COBPEMEHHOU - CIIOCOOHOCTH
aHaln3a, HEOPraHW4YeCKON | IPUMEHSATh
BJIIaICHUCM XHUMUHU. MEPUOJNYECKUN 3aKOH
3HaHUAMH O JJISL OMCaHUs
COBPCMCHHBIX CBOWCTB DJIEMEHTOB U
AAHAMUYECKUX HUX COeIUHEHUN.
Iporeccax B ITpumensTH yYMEHHE - CIIOCOOHOCTH 65-85
HIPUPOAE 1 Hay4HbIE IIPUMEHSATH MIPOBOJIUTH
TexHocpepe, 0 3HAHUA B XHUMHUYECKHE COOTBETCTBYIOLIME
COCTOsTHMH oOJactu 3aKOHBI IS pacyeThl U TOTOBUTH
reocep o01eit u peuieHus pacTBOPHI 3aJaHHON
3emi, HEOPraHu4veCK | KOHKPETHBIX KOHIICHTpAaI1H,
9KOJIOT'HH 1 Ol XMMHH B 3a1a4 ¢ paccunTbiBaTh pH
SBOJIFOTIIMHN y4ueOHOU U MPOBEJICHUEM pacTBOpPOB COJIEH,
Guocdepsr, yMeer npodeccuoHan | KOJMMYECTBEHHBIX | OCHOBaHUI, KHCIIOT;
I100aTBHBIX (npoiBu | bHOM BBIYMCIICHUN U - CIIOCOOHOCTH
OKOJIOTUYCCKH | HYTBIN) JESATEIbHOCTH, | UCIOJIb30BAHUS OIIMCHIBATH
X mpobemax, aHAJIM3UPOBAT | Y4eOHOH, ypaBHEHUs
METOlaMH b XUMUYECKHUE | CIIPABOYHOU U OKHUCJIUTENBHO-
orbopa u SIBIICHUS, crennaJbHON BOCCTAaHOBHTEIIHLHBEIX
aHajsa BBIAEIAA CYTh, | JIUTEPATYpPEL, peakuii METOIOM
IeOJIOTHIECKH CPaBHUBATH, yMEHUue MOJTypEaKIIA.
X" 000011aTh U MIPUMEHSATD - CIIOCOOHOCTH
Oronormiecku JieaTh IIOJIy4YEHHBIE IIPOBOJUTH PACUEThI
X 1poo, a BBIBOJbI 3HAHUA B TEPMOJIMHAMUYECKUX
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TaKKe
HaBBIKAMHU
uaeHTU (UK
U ¥ OITUCAHUS
OMOJIOTHYECKO
ro
pazHooOpasus,
€ro OILICHKH
COBPEMEHHBIM
U METOJaMHU
KOJINYECTBEHH
oif 00paboTKH
uHpopmanuu

mporecce XapaKTePUCTHK
U3YYCHUS XUMHYECKHUX PEaKIIHiA
CHEIHAIbHBIX U PaBHOBECHBIX
JUCITUTLIVH; KOHIIEHTPAIUN
yYMEHHE JJaBaTh BEIIIECTB.
KOJTMYECTBECHHBIC
OLICHKH U
MIPOU3BOIUTH
pacueTsl 1o
XUMHYECKUM
dbopmynam u
YpaBHEHUSIM.
Biagenue - ClIOCOOHOCTH 86-
HaBBIKAMU CaMOCTOSITEITLHOTO 100
MOKMCKA U aHaJN3a | BBIMOJHEHUS
Hay4HOH XUMHUYECKOIO
uH(pOpMaLlMU IO | IKCIIEPUMEHTA U
aKTyaJIbHBIM 00001IeHS
BOIIpOCaM HaAOII0JTaeMBIX
COBPEMEHHOM (bakxTopoB ¢
XUMHH; MOCTIEAYIOUIIM
Haspikamu
BJIAJICHUE 00BICHECHHEM
CaMOCTOSITEIb .
- MpaBUJIaMU XUMHYECKHX SIBIICHHH,
HOM paboTHI ¢ .
. Oe3omacHoi IPOUCXOSIINX B
yueOHOH u .
. paboThI B X0/JIe SKCIIEPUMEHTA,
CIIPaBOYHOU .
. XUMHYECKOH — CIIOCOOHOCTD
TUTEPaTypoii; .
naboparopuu; PUMEHSTH OCHOBHBIC
HaBBIKaMU
BIIQJICET BJIaZICHUE npueMbl 00paboTKH
MIPOBEICHUS
(BBICOKH OCHOBHBIMH OKCIIEPUMEHTAILHBIX
N XUMHYECKOTO
i) MeTOJaMH JaHHBIX C
IKCIIEPUMEHTA; .
CTaTUCTUYECKOM | MpeACTaBICHHEM UX B
crocobamu
00paboTkH BUJ€ IpahuKOB U T.1.
00001eHus
SKCHEPUMEHTAIbH | — — cr1I0COOHOCTD
IKCIIEPUMEHTA
bIX TaHHBIX. NOHUMAaHUA
JTBHBIX . .
MTOCIICZICTBUI CBOCH
JTAaHHBIX. .
npodeccuoHambHOM

JeSITETBHOCTH C TOUKH
3pEeHHsI €JMHCTBA
ouocgepsl U
HKOJIOTHIECKUX
HPUHIUIIOB OXPaHbI
NIPUPOABI U
paLMOHATIBHOTO
MIPUPO/IOTIOINB30-
BaHUsI.
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Kpurepuu oueHKH 3HAHMHA YMEHMH U HABBIKOB /Il TeKYLIEH aTTecTaluu

l. OueHKa yCTHBIX OTBETOB:
OrMeTKka «OTIHYIHO»

JleMoHCTpupyeT 3HaHMs (yHIAMEHTAIbHBIX pa3/IeIOB XUMUU B IOJIHOM
00bEME M MOXET I[0Ka3aTh BO3MOXXHOCTH MX NPUMEHEHUS JIi OCBOCHHUS
XUMHUYECKUX OCHOB B 00med, (U3HUEeCKOH U COIMaTbHO-3KOHOMHYECKOMH
reorpadun. CaMOCTOATEIHLHO MPOBOIUT aHATU3 CBOWCTB XUMUYECKUX IJIEMEHTOB U
UX COCIMHEHUN HA OCHOBAHUHU TOJOKEHHUS aTOMOB B TNEPHUOJUYECKON TabiuIe,
MPOBOAMUT Pacy€Thl U (POpMYyIUpPYET BBIBOABI 0 pH pacTBOpOB coseil, oOcHOBaHUIA,
kuciot. JleMonctpupyer ymenue onucanuss OBP metonom nmomypeakiuii. Briageer
CUCTEeMOM HaBBIKOB, HEOOXOAMMBIX TMpU TMPOBEACHUM aHalu3a Yy4eOHOU W
CIPaBOYHOM  JINTEPATYypbl, XUMHUYECKOTO OKCIIEPUMEHTa, MpU 0O0O0OIIECHUH
AKCIIEPUMEHTAJIbHBIX JAHHBIX.

OT1meTtka «X0opouio»

JIeMOHCTpHUpYEeT  3HAaHMS  OCHOBHBIX  3aKOHOMEpPHOCTEM  IPOTEKaHUs
XUMUYECKUX PEaKLNM, TEOPETHUYECKUX W  OKCHEPUMEHTAIBHBIX  METOJbI
ONPENEIECHUS] MOJBHOM MAacChl 3KBHBAJIEHTAa IPOCTOTO M CJIOKHOI'O BELIECTBA, a
TaK)K€ TPOMBIIUIEHHbIE M Ja0OpaTOpHbIE CHOCOOBI TOJYYEHHs, OCHOBHBIE
(u3NuecKrue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE XUMHUYECKUX 3JIEMEHTOB U HX
COCIMHEHMI, HO JIOMYyCKaeT HeOOJIbIIME HETOYHOCTU. JIeMOHCTpUpyeT yMEHHUs
MPUTOTOBIICHUSI PACTBOPOB 33JaHHOW KOHIIEHTpauuu, pacuéra pH pacTBOpoB,
YMEHHUSI ONUCBHIBATh YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPeaKUUn
METOIOM TMOJIypeakuuid. JlomyckaeT HeCyIeCTBEHHbIE OIIMOKHA MPH MPOBEACHUU
XUMHUYECKOTO SKCIIEPUMEHTA, BIAJEET Croco0aMu OOOOIIEHMS JUTEPATypHBIX H
AKCIIEPUMEHTAJIBHBIX JaHHBIX.

OTMeTKa « YA10BIETBOPUTEIbHO»

MMmeer mnpencraBieHUs O 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKHX
peakumii, TEOPETHYECKHX METOJAX ONPEIAECICHUS MOJIBHOM MacChl JKBUBAJICHTA
IPOCTOrO U CJIO)KHOTO BEIIECTBA, CIIOCOOBI MOJIyYEHHUsI, OCHOBHbIE (PU3UYECKUE U
XUMHUYECKHUE CBOMCTBA, XMMHUYECKHUX DJIEMEHTOB U UX coenuHeHuid. CrnocobeH Ha
OCHOBaHHUM TIOJIOKEHUs aroMa B Tmepuoawdeckor tabmuie .M. MenneneeBa
ONMKCHIBATH CBOWCTBA 3JEMEHTA U €ro COEIMHEHUW, NPOBOJUTH HECIOKHbIE
pacyeTsl U TOTOBUTHh PAaCTBOPHI 33JaHHOW KOHILIEHTpauuu. J[omyckaeT HEKOTOphIe
OIIMOKH MPH MPOBEACHUU XUMUYECKOIO IKCIIEPUMEHTA, cJ1a00 BIAJEET Crioco0aMu
000011IeHHS] SKCIEPUMEHTAIBHBIX TaHHBIX.

Ot1merka « HeynoBiieTBOpUTEIHLHO»

Nmeer QparmeHTapHbie mnpeicTaBieHUss O (GyHIAMEHTaIbHBIX paszaenax
xumun. Mimest 6a30BbIe IpeACTaBIEHUS O CBOMCTBAX JIEMEHTA U €r0 COSAMHEHUN He
CIOCOOEH MPOBOAUTH COOTBETCTBYIOIIME PAacUeThl U TOTOBUTH PACTBOPHI 33aHHOM
KOHLIEHTpAallMM W ONUCBHIBATh YPAaBHEHUS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaknuii MeToJOM moiypeakiuii. JlomyckaeT CyIIeCTBEHHbIE OIMUOKK TpHU
CaMOCTOSATENILHON paboTe ¢ yueOHOM W CIpaBOYHOM JHUTEpaTypod, HE BIAJIEET
crioco0aMu 0000TIEHHST SKCTIEPUMEHTAIBHBIX IAHHBIX.
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Il.  Ouenka nucbMeHHBIX padoT:
Ormerka "OT1ianuno"
B petiennn u 00bICHEHUN HET OIIMOOK.
XoJ pemieHus1 palOHaIbHbBIN.
Ecnu HeoO6xomumMo, pereHne Iporu3BeAeHO HECKOJIBKIMHE CTIOCO0aMU.

> whnh e

Jlomy1iiieHbl ONTMOKU 10 HEBHUMATEIILHOCTH (OTOBOPKH, OMKMCKH).
Otmerka "Xopomo"
1. Cy11ecTBEHHBIX OLIMOOK HET.
2. Jlonyiiensl 1-2 HecylecTBEHHbIE OITMOKU WIIH HEMOJIHOE 00bSICHEHNUE,
WJIM UCTIOJIb30BaHue 1 crioco0a Mpu 3alaHHBIX HECKOJIBKHUX.
OtmeTka "Y10BJIeTBOPUTEIBHO

1. JlommytiieHo He 60Jee 0THON CYIIECTBEHHOW OIMMOKH, 3aITMCH HETOJHEI,
HETOYHOCTH.
2. Pemennie BBITOTHEHO ¢ OMIMOKaMU B MAaTEMAaTHYECKUX pPacUeTax.
OrMmerka "HeynoBiieTBopurtebHO"
1. Pemenue ocyniecTBI€HO TOIBKO € TOMOLIBIO YUUTEIS.
2. JlomyIieHbl CyIIeCTBEHHBIE OIITMOKH.
3. Pemenue u o0bsICHEHNE TTOCTPOCHBI HE BEPHO.

IIpuMepHbIi nepevyeHsb oueHOYHBIX cpeacts (0OC)

1. CobecenoBanue (YO-1) (CpencTBo KOHTPOJIS, OpraHM30BAaHHOE KaK CICIHAIbHAsS
Oecena mpernogaBaTesss C OOydYalrOIIMMCS HA TEMBI, CBSI3aHHBIE C HW3y4aeMOM
JUCLMIUIMHON, U PACCUUTAHHOE Ha BBISICHEHHE 00beMa 3HaHHUU 00ydarolerocs o
OIPEICTICHHOMY pa3jielly, TeMe, mpobieMe | T.1.) - Bonpockl mo Temam/pasnienam
JTUCITUTUTHHBI.

2. DOx3amed (CpelncTBO MPOMEXKYTOUYHOTO KOHTpOJisi) — Bompockl K sK3ameny,
00pasiipl OUIIETOB.

Bonpocsl 17151 codecenoBanmst
no nucuuiuinie « Heopranuveckass xumusi»

Tema: OcHOBHBIC MOHATHSA U 3aKOHBI XUMHUH. rpaBI/IMeTpI/I‘-IeCKI/Ie H T'a30BBIC
3aKOHBI. B3anMOCBs3b MacChl OHCPIUu.

Bonpoce! 17151 npeaBapuTeJbHOM CAMOCTOSATEILHOM MOATOTOBKH

1. Jlaiite ompeneneHUe TOHSATHUM: DJIEMEHT, aTOM, MOJIEKyJa, MPOCTOE U
CJIO)KHOE BEIIECTBO, OTHOCUTEJIbHASA AaTOMHAs W MOJIEKYJsIpHAs MaccChl,
a0COJIFOTHBIE MACChl aTOMOB U MOJICKYII.

JlaiiTe onpeneneHne noHATUIO «MOJIb)

3. Kakwue BenuumHbI Ha3bIBAIOT MOJISIPHON Maccoi U MOJISIPHBIM 00BeMOM?
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4. Yto Ha3biBaeTcs NOCTOSIHHOM ABoraapo? Kak ucnonib3ylor ee st
ONpEAECTICHHUS MacC aTOMOB M MOJIEKYJ?

5. Kak u3 ypaBHeHUs COCTOSIHUS Ta3a MOJIYyYUTh YpaBHEHHE MeHieneena -

Knaneiipona?

Yto Ha3pIBaeTCA a0COIIOTHOM M OTHOCHTEIIBHOM INIOTHOCTHIO ra3a?

7. KakoBa 3aBUCUMOCTb MEXK/Ty MOJICKYJISIPHOM Maccoi ra3za U ero IOTHOCThIO
10 BOJIOPOY, BO3AyXY?

8. JlaiiTe ompenenieHrue MOHATHI: SKBUBaJICHT. MospHas Macca S5KBUBAJICHTA,
SKBUBAJICHTHBLINA 00BEM.

9. Kak BBIUMCIUTH YKBUBAJICHT U MOJISIPHYIO MacCy 9KBHBAJICHTA CIIOKHOTO
BeliecTBa (OKCHIa, OCHOBAaHMS, COIH)?

10.Kak BBIUHMCIINTE SKBHBAJICHT BEIIECTBA B OKUCIIMTCILHO-BOCCTAHOBUTCILHOM
peakuu?

o

Tema: Ctpoenue atoma. Ilepuoanueckuii 3aKOH U MEPUOJIUYECKAS CUCTEMa
anementoB J[.M. MenneneeBa. VYpasuenne Jlym Jle-bpoinsa. IIpunnun
HEOIPEICICHHOCTH I'eiizenoepra. KBaHTOBBIC YyucJa. ITousTue 00
AIEKTPOOTPULIATEILHOCTH, SHEPTUN MOHU3AIMU U SHEPTHUU CPOJICTBA K DJIEKTPOHY.
PeakmmmonHnast cnocoOHOCTB BEIIECTB M XUMUUYECKas CBA3b.

Bonpocsl 1151 npeABapuTEIbHON CAMOCTOATEILHOU MOATOTOBKY

1. Hctopus pa3BUTHs IPEACTABICHUI O CTPOEHUH aToMa. DKCIIEPUMEHTAJIbHbIE
JIOKa3aTeIbCTBA CIIOKHOM CTPYKTYphl aroma. IlepBbie Mogenu atoma.

2. Pa3zpabotka bopom Teopuu ctpoenus aroma Bogoposa. Ilocrynatel bopa.
PasButue Teopun bopa 3ommepdensaom.

3.  OObscHEHHE IMHEHYATOTO CIIEKTPa BOJIOPO/IA.

4. BonHoBbIE CBOMCTBA yacTUl Mukpomupa. Bonusl [e-bpoitns.

5. JIBoiicTBeHHas mpupoja 3aekTpoHa. [IpuHuIuMI HeonpeIeaIeHHOCTH.
VYpasuenue lllpennnrepa.

6. XapakTepHucTHKa COCTOSHUS AJIEKTpOHA B aToMe. KBaHTOBBIE unca.

7. DOnextpoHHbIE CTPYKTYpbl aToMOB. [Ipunumn ITaynu. [IpaBuno XyHna.

8. Ilepuommueckas cucrema /.M. MenaeneeBa u CTpoeHHUE aTOMOB AJICMEHTOB.
PU3NUYECKNAN CMBICI IEPUOJNYECKOTO 3aKOHA.

9. DHeprernueckue XapaKTEpUCTUKH aTOMOB - SJHEPIHsl HOHU3aLlMH, CPOJICTBO K
JIEKTPOHY, DIEKTPOOTPULATEIBHOCTb.

10. M3meHeHue BhIIIICHA3BAHHBIX BEJIMYMH B MEPUOIAX U TPyMIax
[Tepunoanueckoit cucremsl .M. Menneneesa.

Tema: Xumuueckas cBs3b. B3auMoaencTBus Mex1y MoOJIeKysnamu. KOMIUIEKCHbIE

COEIMHEHMUS.

Bonpoce! 1j151 npeaBapuTeJbHOM CAMOCTOSTEIbHOM MOATOTOBKH
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1. IIpuumzbl 00pa30BaHUS XUMUYECKOM CBSI3U. THUITBI XUMUYECKON CBS3H.
2.  OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOU CBSI3U - JUIMHA, HAIIPABJIECHHOCTb,
IIPOYHOCTb.
3. Meroq BaJICHTHBIX CBS3€Il:
a) HACBIIIEHHOCTb, HAIIPABJIEHHOCTh U MOJISIPHOCTH CBSI3H;
0) rUOpHUAN3aIINS DJICKTPOHHBIX 00JIAKOB U TEOMETPHS MOJICKYIT,
B) G, m-cBsi3u. OIMHApHbBIC U KPATHBIC CBSI3U.
4.  JIOHOpPHO-aKLENTOPHBIE CBS3H.
5. BopoponHas cBsi3b.
6. Honnas cBsi3b. OCHOBHBIE CBOMCTBA (HEHACKIIIIEHHOCTh, HEHAIIPABICHHOCTD ).
7.  Metannuyeckas CBs3b.
8. Kpucramnmmueckas pemierka. OCHOBHBIE MOHSATHS.
9. Tumnbl KpUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA

KpHCTElJ'IJ'IH‘ICCKOI?I PCUICTKH.

Tema: 3aBUCHMOCTH CKOpPOCTH XHMHUYCCKHX peaKI_[I/Iﬁ OT KOHICHTpALlUH,

TEMIIEPATYPHI U TaBICHUSA. XUMUYECKOE PABHOBECHE.

o bk~ o

Bonpocsl 17151 npeaBapuTeJbHOM CAMOCTOSATEILHOM NMOATOTOBKH
CKOpOCTh TOMOT'E€HHBIX U I'€TEPOTr€HHBIX XUMHUYECKUX PEAKIUH.

3aBUCHMOCTh CKOPOCTH XMMHUUYECKUX PEAKIMA OT KOHIEHTPAIUU U HPUPOIbI
pEarupyronmx BEUIECTB, TEMIIEPATYPHI, TaBICHUS.

['OMOreHHBIN U TETEPOrCHHBIN KaTalus.

OOpatumMble U HEOOpaTUMBbIE PEAKIIHH.

XUMHUYECKOE PABHOBECHE.

[Tpunuun Jle-Ilaremnbe.

Tema: DHepreTrka XMMUYECKUX MPOLIECCOB.

1.
2.
3.
4.

Bonpocsl 1j1 npeaBapuTeJbHOH CAMOCTOSTEIbHOM MOATOTOBKH
OHepreTuueckue d3PGHeKTbl XUMUIECKUX PEAKITUH.

TepMoXUMUYECKUE PACUETHI.
OHTpOMHUS U €€ U3MEHEHUE TP XUMUYECKOW PEaKIUU.

OHeprus ['n66ca u HaNMPaBIEHHOCTh XUMHUYECKUX PEAKITHA.

Tema: KonudecTBeHHBIE CHOCOOBI BBIPAKEHUS COCTaBa PACTBOPOB. 3aKOHBI

pa30aBIEHHBIX PACTBOPOB HEIJIEKTPOJIUTOB.

Bonpocs 1J151 peABaApUTEIbHON CAMOCTOATEILHOM MOATOTOBKHU
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1. PacTtBOpbl: pacTBOpeHHE BEIIECTB, OOpa30BaHHE COJBBATOB, TEILJIOBHIE
3bdeKThl  Tpu  pacTBOPEHUHM, KAueCTBEHHas M  KOJMYECTBEHHAas
XapaKTePUCTHKH PACTBOPOB.

DNEKTPOJIUTHI U HEIJIEKTPOJIUTHI.

OCHOBHBIE MOJOXKEHUS TEOPUU ANEKTPOIUTUIECKON JUCCOLUALIH.

I[I/ICCOHI/IaHI/ISI KHCJIOT, OCHOBAHHUM U COJICH B BOJHBIX paCTBOpPAx.

o B W

MexaHu3M SJIEKTPOJUTUYECKON JUCCOIMAINK, KOHCTaHTa W CTETCHb
JUCCOIIMAIINY, 3aKOH pa3dasieHuss OcTBajbaa.
6. da3oBbie TMpeBpalieHUss B pacTBoOpax: TpH 3akoHa Payms, ocmoc,
OCMOTHYECKOE JaBjieHue U 3akoH Bant-I'odda.

7. TlpumenumocTtsb 3akoHOB Payist u Bant-I'odda k pacTBopam 351€KTpOIUTOB.

Tema: Breruuciienue pH pactBopoB cosiel, OCHOBaHUMN, KUCIIOT.

Bonpocsl 1j1 npeaBapuTeJbHOH CAMOCTOATEIbHON MOATOTOBKH
1. DuekTpoauTHyecKas JUCCOIHUAIINS BOJIBI.

2. BogoponmHbIii mokazaTelah W THAPOJN3 COJICH: YEThIpE Clydas THAPOJIH3a
COJIEH.
3. YcuseHue u mogaBiIeHUE THIPOIN3A,

4. KoHcTaHTa ruaposiusa.

Tema: DJIEeKTPOXUMHUYECKHE MPOLIECCHI.

Bonpocsl Aj1s1 IpeABapUTEIbHON CAMOCTOATEIbHOM MOATOTOBKHU
1. OxuCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU: TIPOIECCHl OKHUCICHHS U

BOCCTAHOBJICHHSI.

2. Baxxneinine OKUCINTEIN U BOCCTAHOBUTEN.

3. CocraBineHue YypaBHCHUN  OKHCIMTEIHbHO-BOCCTAHOBHUTEIIBHBIX  PEaKIUid
METOJIOM MOHHO-3JIEKTPOHHOT0 OajaHca.

4. Knaccudukaiusi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

5. Bimsanune CpeIbl Ha XapakTep MPOTEKAHUS OKHCJIHUTEIBLHO-

BOCCTAaHOBHUTCJIIBbHBIX peaKuHﬁ.
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6. Hanpasnenune OBP.

/. Ponb OKHCIUTENBHO-BOCCTAHOBUTENIBHBIX MPOIIECCOB.
8. DNeKTpOXUMHUYECKUE TIPOLECCHI.

9. TloTeHIManbl METAJUIMYECKUX U TA30BBIX DJEKTPOIOB.
10.KuneTnka 31eKTPOAHBIX IPOILIECCOB.

11.3nexTponu3, NPUMEHEHHUE FNEKTPOIIN3A.

12. Xumudeckre HCTOYHUKH TOKA.

13.Koppo3sus u 3anmTa METaJJIOB OT KOPPO3HH.

Tema: OO1IME CBOIICTBA METAJUIOB M HEMETAJLIOB.

Bomnpocsl 1j1 npeaBapuTeIbHON CAMOCTOATEIbHON MOATOTOBKH
OO6mue cBoKCcTBa METAJIJIOB.

HpOCTBIe BCIICCTBA N UX COCOAUHCHUA.
HaXO)K,Z[GHI/IC B IIPpHUPOAC, ITIOJIYUCHHUC.
du3nYecKrue 1 XMMHUUECKHE CBOMCTBA METAJLJIOB.
MeTannnyecKue CIijiaBbl 1 KOMIIO3HUTHI.

OcHOBHBIC 3dKOHOMCPHOCTH XUMHH d-»71eMEeHTOB.

N o g Bk~ DR

Xumust  d-snementoB [V-VIII rpynn nepuogmueckoit cucremst J[.M.
Menpneneesa.

8. Xumus d-anementos I-11 rpynm nepuoauyeckoit cuctemsr .. Menneneena.
9. OOmIe cBONCTBAa HEMETAJIIOB.

10.CgoiicTBa 1 pacrpoCTPaHEHHOCTh HEMETAIIIOB.

11.Bogopoa. Xumusi BOJBI.

12.3nements! raaBubix noArpymni [V-VII rpynn. O6mas xapakrepucTuka.
13.HaxoxaeHue B Mpupo/e, moaydeHue.

14. ®uznyeckue U XMMUYECKUE CBOMCTBA.

15.BaxHeliive BOJIOPOJIHbIE U KUCIOPOJAHBIE COCTUHEHMUS.
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Il. lucemenHbIe padoTHI

1. Kontponbnas pa6ora (I1P-2). (CpemctBo mpOBEepKH YMEHHH MPUMEHATH
NOJTydYeHHBbIC 3HAHUS JUIS PEIICHUs 3aJad ONpPEISICHHOTO THIA IO TeMe WIU
paszeny) - KoMIieKT KOHTPOJIBHBIX 33/I1aHUH 110 BapUaHTaM.

2. JJaGoparopuas padora (ITP -6). (CpemctBo Il 3aKpeIICHHS U MPAKTHICCKOTO
OCBOCHHS MaTepuaia Io ONpelesieHHOMY paszzieny) - KomimiekT abopaTopHBIX
3aJlaHul MPECTABIICH B IPUIIOKEHUH 3.

IIpumepsl 3a1aHU KOHTPOJIBHBIX PpadoT
KonTtpoJuabnas padora Nel

«OcHo6HbIE NOHAMUA U 3AKOHBL XUMUUY
Bapuanr 1

1. OT 4ero 3aBUCUT SKBUBAJICHT XUMHYECKOTO 3JIEMEHTA!

a) OT BaJICHTHOCTH DJIEMEHTA,

0) Bceraa sIBISIETCS MOCTOSIHHOM BEITUYUHON?

B) OT CTETICHH OKHCIICHUS DJICMEHTA.

2. Ilpy OMHAKOBBIX YCIOBHSIX B34Thl paBHbIE OOBEMBI a30Ta U KHUCIOPOJA.
KakoBo cooTHo1ieHre Macc 000UX ra3oB:

a) Macchl ra30B PaBHBI;

0) Macca KucJIopo/ia 00JIbIIe MAacChl a30Ta;

B) Macca a30Ta 0OJIbIlIe MacChl KUCI0poia?

3. UeMy paBHa IJIOTHOCTH XJIOpa O BO3IYXY:

a) 2,44; 6) 3,0; B) MOXHO OIPEICITUTh TOJIBKO OIBITHBIM ITyTeM?

5. Uemy paBeH HKBUBAJICHTHBIA 00BEM KHUCIOPOJa MpH H.y.: a) 22,4 11; 6) 5,6 11
B) 11,27

6. Ha netitpamuzamnuio 0,943 r dhochopucroit kucnotsl HzPO3 n3pacxomoBaHo
1,291 r KOH. Beluucinure 3KBUBAJIEHT, SKBHUBAJECHTHYID MAacCy M OCHOBHOCTH
kuciotel. OtBeT: a)0,5 Mok, 41 r/Mob, 2,

6) 1 moub, 98 r/momsb, 3; B) 0,5 Mok, 98 r/MOb, 1.

Bapuanr 2

1. ®ochop oOpa3yeT ABa pa3aUUHBIX IO COCTABY XJIOPUAA. ODKBUBAJIEHT
KaKOTO DJIEMEHTa COXPaHSETCS B ITHX COCAMHEHUSX IOCTOSHHBIM: a) XJjopa; 0)
docdopa; B) HUKAKOTO.

2. Ilpyn 0oMHAKOBBIX YCIOBHUSAX B3SITHl paBHBIE 00BEMBbI (DTOpPa U KHUCIOPOJA.
KakoBo cooTHomieHne macc o0OOMX Ta30B: a) MacChl Ta30B paBHBI; 0) Macca
KHCJIOpoJa 60bIie Macchl propa; B) Macca propa OOJIBIIIE MAaCChl KUCIOpo1a?

3. YUemy paBHa IJIOTHOCTH aMMHUaka mo Bojopoay: a) 17; 6) 8,5; B) MOXKHO
OTIPEICITUTh TOJIBKO OIBITHBIM ITyTEM?

5. Kakoe ypaBHEHHE COOTBETCTBYET ypaBHeHUIO Kianeiipona-Menaeneesa:

a) PVIT = P,V,/T,; 6) PV = mRT/M; B) P = cRT.

6. Ha wneittpammzanuio 9,797 r oprodocopHOi KHCIOTHI H3PACXOAOBAHO
7,998 r NaOH. Bpluucnute 3KBHBAJCHT, SKBUBAJIEHTHYIO MacCy M OCHOBHOCTD
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H;PO.,.
a) 0,5;49; 2;0) 1; 98; 3; B) 0,5; 24,5; 1

Bapuanr 3

1. DxBHBaNIeHTHAsI Macca MeTaia B 2 pa3a 00Jblile, 4YeM SKBUBaJICHTHAs Macca
kuciopoza. Bo ckoiibko pa3z Macca okcujia 60JblIe MacChl METaJUIA:

a) 1,5;6) 2; B) 3?

2. KakoBo cooTHomieHME OOBEMOB, 3aHMMaeMbIX | MoOJb XjoOpa u
1 monp xnopoBoOIOpOAA:

a) 00beMbI Ta30B PABHBI;

0) 06beM xJ10pa 60JIBIIe 00BEMa XJTIOPOBOAOPOIA;

B) 00BeM XJIOPOBOOpOAa O0JbIIe 00beMa Xopa?

3. Uemy paBHa IJIOTHOCTh aMMHAKA 10 KHCIIOPOAY:

a) MOKHO OIPEJICIUTh TOJIBKO OMBITHBIM ITyTeM; 0) 1,88; B) 0,537

4.1 nra3a (u.y.) Becut 1,43 r. YUemy paBHa MOJIEKYJIsipHasi Macca rasa:

a) 0,32; 6) 3,2; B) 32?

6. Mcxons U3 MOJIBHON Macchl yriepojia U BOJbI, ONpEAETUTe a0COIIOTHYIO

MacCCy aroMa yricpoaa u MOJICKYJIbl BOAbI B I'PpaMMax.
a) 2,0¥10%°r; 3,0 - 102 r; 6) 4,0¥10%r, 6*10%°r; B) 1*10%r, 1,5%10%r.

Kontpoabnas padora Ne2

«Cmpoenue amoma. Peakyuonnaa cnocoonocmo eeuiecme u Xumuuecka
C6A3b»
Bapuanr 1

1. Ykaxure, K KAKUM 3JIEMEHTaM OTHOCHUTCS SIIPO IPUBEAEHHOIO cocTasa: 9p,
10n.2a)K,06)F,B) O

2. B pesynprate XuUMHUYECKHX TpeBpalleHUd oOpa3oBajach 3apsiKeHHas
yacTula. Beluncnure 3apsii 4aCcTULIBL; OMPEACIINTE, K KAKOMY 3JIEMEHTY OTHOCHTCS
ee /[P0, HAMUIIUTE CUMBOJ HoHa. 82 p* 1 80 e ?

a) Pb**, 6) Zn**, B) S*

3. KakoMy s71eMEHTY OTBEYaeT MpUBECHHAsI JICKTPOHHAs1 KOHpurypanus? ...4
p® 557

a) Sr; 0) Ba; B) K.

4. Kakue CBsI3M OCYUIECTBISIOTCS B MOJIEKYJIE a30Ta: a) OJIHA G- U JIBE T-CBS3H;
0) IB€ G- ¥ OJIHA T-CBSI3b; B) TPHU G- CBS3H;

5. KakoBa ctpykrypa monekynsl BeF, a) nuHeiiHas; 6) TeTpa’apuyeckas; B)
IIJIOCKOT'O TPEYTOJIbHUKA?

Bapuant 2
1. Ykaxure, K KaKUM dJIEMEHTaM OTHOCSATCS siipa mpuBeAeHHOTO cocTaBa: 30
p, 34 na) Gd, 6) Cu, B) Zn
2. B pe3ynprare XMMHYECKUX IpPEBpalIeHUH oOpa3oBaiach 3apspKCHHAsS
JacTHIla. BerauciuTe 3apsi1 9acTUIbI; ONPEISITATe, K KAKOMY 3JICMEHTY OTHOCHUTCS
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€€ A1p0, HAMUIIUTE CUMBOJI HOHA. 20p+H186 —

a) Mg, 6) Ca**, B) 0%

3. 3a cueT Kakoii cBsA3U mpoucxoauT npucoeaunenue [H'] k monexyne NHs: a)
KOBQJICHTHOM; 0) TOHOPHO-AKIIETITOPHOI; B) HOHHOM ?

4. B kakoil M3 MOJIEKYJ] Yrojll MEXKIy BAJICHTHBIMU CBS3SIMH OOJIbIIE
otkionsiercst ot 90°: a) H,S; 6) HySe; B) HyTe?

5. Kakoit Tum ruOpuauzanuu SJICKTPOHHBIX OOJIAKOB B TETpa’ApUUYECKOMN
mouexyie TiF,: a) d*p% 6) d*s' p'; ) sp*?

Bapuanr 3

1. Ykaxure, K KaKuM 3JEMEHTAM OTHOCSTCS siipa MPUBEJICHHOrO cocTaBa: 84
p, 124 n? a) Cd, 6) Po, B) U

2. B pe3ynbprare XMMHYECKUX TMpeBpalieHU oOpa3oBanach 3apspKeHHas
yacTuia. BerauciauTe 3apsii 4acTHIIbL; OMPEETUTE, K KAKOMY 3JIEMEHTY OTHOCHUTCS
ee /[P0, HAMUIIUTE CUMBOJ MoHa. 15 p 18 e”

a) N**, 6) As* ) P*

4. KaxoBa mpocTpaHCTBeHHas CTpykTypa MoJekyiabl NFj: a) mimockoro
TPEYroJibHUKA; 0) MUpaMuJaibHas; B) INIOCKOTO KBajparta)?

5. B Kako# U3 yKa3zaHHbBIX MOJIEKYJ yroji MEXIy BaJI€HTHBIMH CBS3IMHU OOJIbILIE
otkionsiercst ot 107°: a) PHs; 6) NHs; B) BF3 ?

6. Kakue 351eKTpOHBI aTOMa KPEMHHUS YYacTBYIOT B 00pa30BaHUM TMOPUIHBIX
00J1aKOB, TIPE/IIIICCTBYIONIEM 00pa30BaHUIO HEMOJISPHBIX MOJICKYJ cuiiaHa SiH, : a)
s%p?%; 6) d's'p% B) sp*?

KonTpoabHas padora Ne3

«Xumuueckasa KuHemuKa)

Bapuanm Nel
1) CkopocTh XMMHUYECKUX PEAKIINM.
2) Hanucars Beipaxkenus K. u K, ciaemyromero paBHoBeCHOTro mporiecca:
CO + Cl,COCl,
3) 3aodaua: Onpenenuth PaBHOBECHYIO KOHIICHTPAIMIO Bojopona B peakuuu 2HI—Hy+ |y, eciu
ucxoanas koHrneHTpamus Hl cocrasnsier 0.55 monb/i1, a koHcTaHTa paBHoBecHs K, paBna 0.12.

Bapuant Ne2
1) ®akTophbl, BIUSIONIUE HA CKOPOCTh XUMUYECKUX PEAKIIUU.
2) Hanucats Beipaskenns K. u K, cienyromero paBHOBECHOTo mmporiecca:

4HCI + O,>2H,0 + 2Cl,
3)_3aoaua: B HavanbHbIi MOMEHT nporekanus peakiuu 3H;+ Ny«—>2NH; koHIleHTparyu ObLiu
(momw/m):  [N2]=1.5, [Hz]=2.5, [NH3]=0. KakoBbl KOHIIEHTpalMd a30Ta ¥ BOAOpPOJAA IIPH
KOHIeHTpanuu ammuaka 0.5 Monb/n?

Bapuant Ne3
1) 3axkoH neicTBus Macc.
2) Hanucats Beipaskenus K. u K, cienyromero paBHoBeCHOT0 Imporiecca:

S + Hy—H5S
3)_3aodaua: Tlpu HEKOTOpPOW TeMIiepaType KOHCTAHTa PABHOBECHUS TEPMHUYECKOH IMCCOIMAIUH
N,O4>2NO, paBaa 0.26. PaBHoBecHass konmeHtpamuss NO, pasra 0.28 wonw/n. Haiitn
pPaBHOBECHYIO U HadaJabHYI0 KoHIeHTparmu NOj.
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KonTpoabnas paéora Ned

«Pacmeopor)

Bapuanm Nel

1) PacTBOprMOCTb BelIECTBA.

2)_3adaua: Onpenenuts Maccy TUAPOKCHIA HATPUS, HEOOXOAUMYIO Juisi npuroToBieHus 0.1
M pactBopa o6bemom 500 mit.

3) ) 3aoaua: Onpenenuts MaCCOBYIO OO PACTBOPESHHOIO BEIIECTBA U MOJISIPHOCTh
pacTBopa, MoJIy4eHHOTo Npu pacTBopeHun 75 r kapoonara kanus B 300 r Bogs! (p=1.1 r/mm).

Bapuant Ne2

1) MaccoBas n1osl.

2)_3adaua: OnpenenuTb MacCy pacTBOpa ¢ MaccoBOM jaoiieit ximopuaa Hatpus 10% u maccy
BO/JIbI, KOTOpPBIE HEOOXOAUMBI [Tl IPUTOTOBJIEHUS pacTBopa Maccoit 500 T ¢ MaccoBoil monei
conu 2%.

3)_3aodaua: OnpenenuTh MOJSIPHYIO KOHIICHTPAIMIO PAaCTBOpa M €ro HOPMAJILHOCTh, B 3 I
KOTOpOTro cojepxkutcs 175.5 r xjopuaa HaTpusl.

Bapuant Ne3

1) MosnsipHasi KOHIICHTPAITHSL.

2) 3adaua: Kakoit 00beM pacTBOpa ¢ MacCOBOM J0JeH cepHoi kuciaoTel 96% (g=1,84 /M)
HYKHO B34Th 11 ipurotoBieHus 0.1 M pactBopa oobemom 500 mi?

3)_3adaua: Kakoit 00beM BojbI HE0OX0auMO 100aBuTh K 500 Mt pactBopa (g=1.152 r/mi) ¢
MaccoBod Jnonblo xjopuaa Hatpus 20%, uroObl momyuuTh pactBop (9=1.029 r/mi) ¢
MaccoBOM goJiel xyopuaa Harpus 4.5%7?

KonTpoabnas padora NeS

«OKuciumebHo-60CCMAHOBUMENIbHbLE peaxkuuu)

Bapnanr 1
PaccraBpTe cTeneHM OKHCIIEHMS, YKAXKUTE OKUCIUTENb, BOCCTAHOBUTEND, CPENY MPOXOKICHUS
peakuuu. YpaBHAUTE METOJAOM MOJYPEAKIUM:
1)HN02 + PbO, + H,SO,—HNO3 + PbSO,
2)NaCrO; + Br, + NaOH—Na,CrO,4 + NaBr
3)H2803 + Br, + H,O—H,S0O, + HBr

Bapuanr 2
PaccraBrTe creneHu OKHCJICHHS, YKAXUTC OKUCIUTECIIb, BOCCTAHOBUTCIIb, CPEAY IMPOXOKIACHUA
pCaKknuu.
VYpaBHANWTE METOIOM MOJTYpEaKIIU:
1)NO + K,Cr,07 + H,SO,—HNO3 + Cr2(504)3+
2)802 + KMnO4 + KOH—K,S0,4 + MnO, +
3)802 + HBrO3 + H,O0—H,S0O, + Br»

Bapuanr 3
PaccraBbTe CTENEHH OKUCICHUS, YKAKUTE OKUCIUTENb, BOCCTAHOBUTEIND, CPENY MPOXOKACHUS
peakiuu.
VYpaBHsANTE METOLOM MOJIYpEaKIUN:
1)MnO; + NaNO3; + NaOH—Na;MnO,4 + NaNO,
2)K| + MnO>, + H,SO4—,+MnSO,
3)I, + HOCI + H,O0—HIO3 + HCI

Bonpocs! 1J1s1 NOATOTOBKH K IK3aMeHy
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10.

Hemn n 3agaun Xxumuu. OCHOBHBIE 3aKOHbI M TOHSTUS XUMHH: OCHOBHBIE
MOJIOKEHHUSI aTOMHO-MOJIEKYJIIDHOTO Y4Y€HHS, MOJIb, KOJMYECTBO BEILIECTBA,
3aKOH COXPAaHEHHsI MacChl BELIECTB, 3aKOH ITOCTOSHCTBA COCTaBa BEIECTBA,
3aKOH ABOragpo coO CIEICTBUSIMU, DJKBUBAJICHT, 3aKOH JKBHUBAJECHTOB,
nepuoanueckuii 3akoH .M. MenneneeBa, 3akoH boins-Mapuorra u ['en-
JIroccaka.

Crpoenue aroma. IlepBbie Moaenu ctpoenus atroma. KBaHTOBO-MexaHUYeCKast
Teopusi cTpoeHusi aroma, nOpuHiun llaynu, npaswno ['yHaoa, mnpaBuio
KiieukoBCKOro, MNPUHIUIT HAWUMEHBIIEH HHEPruM, NEPUOJMYECKas CHCTEMa
XUMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT CTPOCHHUS HUX
aTOMOB.

XuMu4decKasi CB3b: KOBAJICHTHAS CBSI3b, €€ CBOMCTBA, MEXaHU3MbI 00pa30BaHUS,
0- U T-CBSI3M, THOpUIM3AIINS AaTOMHBIX OpOWTaseil; HOHHAs CBs3b, €€ CBOICTBA.
B3anmoneiicTBrsg MEXIY MOJIEKYJIaMU, BOJIOPOIHAS CBA3b.

Hucnepcuble cucrembl. [ucnepcHas $aza u  JUCIEpCHOHHAs  cpeja.
Komnonansie pacTBOpBI. DIEKTPUUECKHUE CBOMCTBA U KOATYJIALMS KOJUIOUIHBIX
pacTBOPOB.

PactBOpBI: pacTBOpeHUE BEIIECTB, 00pa30BaHUE COJIBBATOB, TEILJIOBBIEC (PPEKTHI
OpU PpPACTBOPEHUHM, KAUECTBEHHAass M KOJMYECTBEHHAS XapaKTEPUCTUKH
pPacTBOPOB. DJIEKTPOIUTHI U HEIIEKTPOIUTHI. OCHOBHBIC MOJOXKECHUS TEOPUU
3JIEKTPOJIMTUYECKON aucconranuu. Jluccounanus KUCIOT, OCHOBAHUN M COJIEN
B BOJHBIX pacTBOpax. MexaHu3M 3JIEKTPOIUTHIECKON JUCCOLUAIMN, KOHCTAHTA
U CTEIEHb Juccoluranuu, 3akoH OcTBaybaa U 3aKOH pazdaBieHus OcTBaiIba.
@da30BbIC IPEBPAIIECHUA B PacTBOpax: TpH 3aKoHa Payis, ocMOC, 0CMOTHYECKOE
nasieHue u 3akoH Bant-I'odda, npumenumocts 3akoHoB Payns u Bant-T'opda
K pacTBOpaM 3JIEKTPOJIUTOB.

Cxopocth xumuueckux peakiuid. Karamusz. OOpatumbie U HeoOpaTUMBbIE
peakunu. Xumuyeckoe pasHosecue. [Ipunuun Jle-IllaTense.

NonHo-00MeHHBIE peaKIlfy, YCIOBHS X HEOOPATUMOCTH.

DJIIEKTPOJIUTHYECKAs AHCcCcolManus BoAbl. BOoqopoaHblil oka3arenb U TUApOIIn3
COJICH: YEeThIpe cllydasi TUpOJIh3a COJIEH, YCUIEHUE U MOJIaBICHUE TUAPOIIN3a,
KOHCTaHTa THIPOJIN3a.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC — PEAKI[MU: TMPOLECChl  OKHUCJIEHHUS U
BOCCTAHOBJICHUS, BAXXHEUIINE OKHUCIUTEIN W BOCCTAHOBUTEIIM, COCTABJICHUE
YpPaBHEHUN OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMi METOJAOM HOHHO-
AJIEKTPOHHOIO OanaHca, Kiaccu(uKaius OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
npoueccoB. BrnusgHue cpeapl Ha XapakTep NPOTEKAHUS OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakunii. Hampasmenne OBP. Ponb oxuciurenbHO-
BOCCTAHOBUTEIBHBIX MPOIIECCOB.

DNeKTpOXUMHUYECKHE mpouecchl. [loTeHIanbl METAUIMYECKUX W Ta30BBIX
AneKkTpoaoB. KHHeTHKa 3JEKTPOAHBIX MPOIECCOB. DIEKTPOJU3, MPUMEHEHHUE
ANEKTPOIN3a. XUMHUUECKHUE UCTOYHUKU ToKa. Koppo3us u 3amura MeTasioB OT
KOPPO3UHU.
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11.

12.

Xumus MetamioB. Ob0mue cBoiicTBa MetauioB. [IpocTeie BemecTBa M WX
coeauHeHud. Haxoxnenue B npupoje, noaydeHue. u3nyeckue 1 XuMHUIECKUe
CBOWCTBAa METAUIOB. MeETalUIMYECKHE CIUIaBbl W KOMIIO3UTHL. (OCHOBHBIE
3aKOHOMEpPHOCTH XuMuM d-anemeHnToB. Xumusa d-anementoB [V-VIII rpynn
nepuoandeckor cucremsl J[.M. Menneneea. Xumusa d-snementoB I-11 rpymm
nepuoanueckon cucremsl JI.1. Menneneena.

Xumust  HemetaiioB. OOmme  cBoiictBa HemeTawioB. CBoiicTBa
pacrnpocTpaHEeHHOCTh HeMeTauioB. Bonopoa. Xumus Bobl. DJIEMEHTHI TJIaBHBIX
noarpynn [V-VII rpynn. OOmas xapakrtepuctuka. HaxoxneHue B mpupoe,
nonydyeHrne. OU3nUeCKre U XUMUYECKUE CBOMCTBA. BakHeume BOJOPOAHBIE U
KUCJIOPOJIHBIE COCTUHEHHUS.
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JlaGopaTopHblie pa6oTsl (54 yaca)
JlaGopaTopnas padora Nel-3 (6 yacoB). Kiiacchl HeopraHu4ecKuX coeIMHEHMIA.

L[GJIB: QKCHepI/IMGHTaHBHO HN3YUYUTb HCKOTOPLIC CITOCOOBI IMOJIYYCHUA U CBOMCTBA
OKCHIOB, OCHOBaHHﬁ, KHCJIOT U COJIEH.

Oxcuowt. Ilonyuenue u ceoiicmaa.

Onoim MNe'l Tlomecture HEOOJBIIOE KOJIMYECTBO IOPOIIKA CEpPbl (WU
KpacHoro ¢ochopa) B JOKKY Al COKUTAHUA, HATPEHTE B TNIAMEHH CIIUPTOBKU 10
BOCIIJITAMEHEHHS, BHECUTE B KOHHYECKYIO KOJIOy eMKOCThIo 250 Mj, B KOTOpOii
HaxonuTcst 10 MJT JUCTUILTUPOBAHHOM BOBI, U IPUKPONUTE MPOOKOIA.

[Tocne mpekpaileHuss TOPEHUsS] OKCHJ PACTBOPUTE B BOJE, BCTPSIXHUBas KOJOY.
Onpenenure peakiuio cpenbl, T00aBUB B pacTBOp 2-3 Kaluld METUIIOPAHXka.
Hanumwnre ypaBHeHUs peakuuid.

Oneim MNe2 B cyxyioo mpoOMpKY C Ta300TBOJHOM TpyOKOH mOMeECTUTE
HEOOJIBIIIOE KOJMYECTBO IMOPOINKa OCHOBHOTO kapOoHara memu (CuOH),CO; u
HarpeinTe ee Ha CIHUPTOBKE. ['a300TBOAHYI0 TPYOKYy ONYCTHTE B MPOOHMPKY C
M3BECTKOBOM BOJOM. ONHIINTE TPOUCXOIAIINE MPOLECCHl C TOMOIIBIO YPaBHEHUN
peaKUnil.

Onvim Ne 3 HeOonbime KOJIWYECTBAa OKCHJIA IIMHKA 00paboTaiTe OTACIBHO
2-3 MJT KOHILIGHTPUPOBAHHOW INEJIOYM U COJSHOW KuchoThl. CremaiiTe BBIBOA O
XapaKTepe OKCHJIA ITMHKA, HAIUIITNTE YPABHCHUS PEaKITHii.

T'uopoxcuowl. Ilonyuenue u ceoiicmea.

Onvim Ne 4 QctopoxHO! ONbIT BBITOJIHATS, B IPUCYTCTBUU IPEIOaaBaTE !

B dapdoposytro yamky ¢ Bojgoi npudaBbsTe 2-3 Karau GpeHondTaiceuHa U OMyCTUTE
HEOOJIBIIION KyCOYEK METAJUTMYECKOTO HATpHUs, MPEABAPUTEIHLHO OCYIICHHOTO
(GUIBTPOBATLHON OyMaroi W OYMIEHHOTO OT OKHUCJECHHOTO IMMOBEPXHOCTHOTO CIIOS.
Hamnuimure ypaBHeHHE peaKiii.

Onvim Ne 5 B npoOupKy MOMECTUTE MOPOIIOK OKCHAA KalbIUs U NMPpHUOaBbTE
2-3 MJT BOJIBI, 3aTeM — 2-3 karutu ¢eHondTanienna. Hanummre ypaBHeHHE peaKIIHH.

Onvim Ne 6 Haneiite B mpoOupky 1 mi pacTBopa cynbdara HUKE,
npubaBbTe PACTBOP THUAPOKCHIA HATPUS A0 BbIMaaeHUs ocanka. [lomydeHHBIH
0CaJI0K pa3jielTe B IB€ MPOOUPKHU: B OJHY MPUOABbTE PACTBOP COJISTHON KHUCIIOTHI, B
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Ipyryr0 — u30bITOK mienodn. OOBSICHUTE TPOUCXONSAIINE SIBICHUS, HAMUIIUTE
YPABHEHHUS PEAKLIHA.

Onoim Ne 7 B mpobupky ¢ pactBopom xiopuaa xpoma(lll) moGasere
HEOOIBIIOE KOJUYECTBO IIEJIOYM JO OOpa3oBaHMs 3EJICHOBATO-CEPOrO OCajKa
ruapokcuaa xpoma(lll). IlomydeHHsbI ocamok pasjielTe B JIB€ MPOOUPKU: B OJIHY
npubaBbTE PACTBOP COJITHOM KHUCIOTHI, B IPYTYIO0 — U30BITOK MIenouu. OObsICHUTE
MIPOMCXO/ISIIINE SIBJIICHUSI, HAIUITUTE YPABHCHUSI PEaKIWid. AHAJOTUYHBIC OTIBITHI
npojenaiite ¢ pacrtsopamu xsopuaa xeneza(lll) u xnopuna amomMmuHus.

Kucnomuwi. Ilonyuenue u ceoiicmea.

Onvim Ne 8 B npoOupKy ¢ BOJAOHW MPONMYCTUTE YIIASKUCIBIA ra3 U3 amnmapara
Kuna. Onpenenure cpemy pacTBopa C MOMOUIIBIO YHUBEPCAJIBHOW WHIWKATOPHOMN
Oymaru. Hanumure ypaBHEHHUE peaKIUu.

Onvim Ne 9 OmbIT BBINOTHATH B BBITsSKHOM 1ikady! [Tomecture B mpoOupky
Ir  KpUCTAJUIMYECKOTO  XJIOpHAAa  Hartpusa,  npubaBbre  5-6  Kamemb

KOHLICHTPUPOBAHHOW CEpHOM KHUCIOTh. K OTBEpCTHIO NPOOMPKU MOJHECHUTE
CMOYEHHYIO BOJIOM MHAMKATOPHYIO OyMaXKy M  OINPEHENIHUTE  XapakTep
oOpa3yrolerocs ra3oo0pasHoro Bemiectsa. Hanummre ypaBHEHUE peakuu.

Oneim Ne 10 K pacTtBopy cuiukara HaTpus NpuieiiTe pa30aBICHHBIN
pacTBOp COJITHOM KHCJIOTHI. YTO BeImamaer B ocaaok? Hanumure ypaBHEHUE
peaKuuu.

Onvim Ne 11 OnbIT BBIIOJTHATE B BRITSHKHOM mKady! [Tomecture HebobIne

KOJIMYeCTBa IIMHKA M MEAW B OTHeNbHble MpoOupku. HcmbiTaliTe nedcTBue
KOHIIEHTPUPOBAHHONW M pPa30aBICHHOW COJITHOW, CEpHOM M a30THOM KHCIOT Ha
KaXIpli  oOpasen. Omnpenenure, Kakoil Tra3 BBIIENSACTCA NPU  KaKIOM
B3auMojencTBUU. Hanuimre ypaBHeHUs peakLnil.

Coau. Ilonyuenue u ceoiicmea.

Oneim Ne1l2 B mpobupky ¢ pacTBopoMm Xiopuaa Oapusi mpuOaBbTe
HEOOJIBIIIOE KOJIMYECTBO pacTBopa cyibdaTa HATpusi 10 OOpa3oBaHUsA OCAaJKa.
Hanummre ypaBHeHUE peakiuu.

Onvim Ne 13 B mpoOupKy ¢ HaCHIIIEHHBIM PAacTBOPOM KapOOHATa HATpUs
npubOaBbTe PACTBOP COJITHOM KHUCIHOTHL. Ompenennre, Kakod ra3 BBIICISETCS.
Hanummure ypaBHEHHE peaKIIHH.
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Oneim Ne 14 TlomecTuTte rpaHyily LHMHKA B IPOOUPKY C pacCTBOPOM CyibdaTa
menu. Uto npu 3Tom Habmogaercs? Hamumure ypaBHEHUE peakium.

JlabopaTopnass padora NelO-11 (4 waca). H3YYEHHE 3ABUHCHMOCTH
CKOPOCTH XUMHYECKHX PEAKIIHH OT PA3/IHYHBIX ®AKTOPOB.
XUMHYECKOE PABHOBECHE.

L[GJ'IB: QKCHepI/IMGHTaHLHO N3y4UTb 3aBUCHMOCTb CKOPOCTHU XUMHUYECKOM pPCaKkOnu

OT KOHIICHTPAllUM  PEarupyromux TEeMIIepaTypbl, MPUCYTCTBUS

KaTaJin3aTtopa, BJIWAHHUC BCIUMYHMHBI IIOBECPXHOCTU HaA CKOPOCTb FGTGpOFCHHOﬁ

BCIICCTB,

XUMHUYECKOM PCaKIUU. CMGHI@HI/IC XUMHNYCCKOT'O paBHOBCCHA.

Onvim Ne'l 3aBUCHUMOCTB CKOPOCTH XUMHUYECKON PEAKIIUA OT KOHIICHTPAIIUU
pearupyronmx BeIecTB

HaneiiTe B ueThipe cTakaHYMKa CISAYIONINE PACTBOPHI:
1) 10 mu 0.1 M pactBopa THOCYNIb(daTa HaTpust + 30 MIJT BOJIBI;
2) 20 M1 0.1 M pactBopa THOCYIb(aTa HaTpuUs + 20 MIT BOJIBI;
3) 30 mur 0.1 M pactBOpa THOCYIb(MaTa HaTpus + 10 MJI BOJIBI;
4) 40 ma 0.1 M pacTtBOpa THOCY/Ib(aTa HATPHUSI.

[TocnenoBarenbHO B Kaxabld cTakaHuwk npuieite mo 10 mn 0.05 M pactBopa
KUCJIOTBI. OTMEThTE C MOMOILBIO CEKYHJIOMEpa MPOMEKYTOK BPEMEHU OT MOMEHTA
CIIMBAaHMSI PACTBOPOB JI0 TOSIBJICHUSI MYTHU, BBI3BAHHOW HAuyajioM BBITIAJICHUS B
0CAaJIOK CEphl, B COOTBETCTBUU C YPABHEHHUEM:

Na,S,0; + H,SO, — Na,SO, + SO, + S + H,0.
Beraucinure oTHOCHTEIBHYIO CKOPOCTh PEAKIIUU 1Mo (popMyiie:

100
=—— , TJe T — BpeMs (110 CEKYHJIOMEPY), B CEKyH/Iax.
T

OMH.

Pe3ynbraTel 3aHecuTe B TaOJIHILY:

OtHOcUTen
O0BeM O0BeM OB Monspu | Bpews
Ne pacTBOpa | pacTtBOpa O0BeM 5 as bHAS
%1
> B CKOPOCTH
CEpHOU tnocynbha BOJIbI
on Kncpn OTHL Tya ¢ (71) 06Bpem | KOHLEHT cexyma
pITA (a) (1) parus y peakiuu
MJT
HATPHS THOCYIIb Vo
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(M) ara T

HaiinenHyio 3aBUCHMOCTb CKOPOCTH OT KOHIICHTpAIMU H300pa3ute rpaduveck,
OTJIO)KMB TI0 OCH aOCHHUCC KOHLEHTPALMI0 THOCylb(dara, a Mo OCH OpAHHAT -
OTHOCUTEJIbHYIO CKOPOCTh. CrienaiiTe BBIBO/I.

Onvim Ne 2 3agucumocmp CKOpOCHMU PeaKyuu Om memnepamypol.

Haneiite B crakanuuk 10 ma 0.1 M pactBopa tHocyibdara HaTpus. [Ipuneiite
HeMy mpu KomHaTHOW Temmeparype 10 miu 0.05 M pactBopa cepHOUM KHCIIOTHI.
Onpenenure ¢ MOMOILIBIO CEKYHAOMEPA BPEMs IPOXOKIACHUS PEAKIMH (AaHATOTUYHO
onbITy 1). BTopoit ombIT mpoBeauTe aHaJIOTUYHO, HO TpH Temmeparype, Ha 10°C
BbIlIIE KOMHATHOMW. JIJisl 3TOr0 CcTakaH4YMKU C PAcTBOpaMU HarperTe Ha BOISHOU
O0aHe, KOHTPOJHUPYS TEMIIEpaTypy BOIbI TEPMOMETPOM (CIEAYyeT BBIACPKAThH
pPacTBOPHI HE MEHEE 5 MUHYT).

CrenaiiTe BBIBOJI O BIMSIHUM TEMIICPATYPhl HA CKOPOCTh PEAKIIHH.
Onvim Ne 3 Bnusanue kamanuzamopa Ha CKOpOCMb XUMUYECKOU PeaKyUU.

B nBe mpoOupku Haneiite o 5 Mt 3%-Horo pactBopa nepekucH Bojopoaa. B onny
M3 HUX MOMECTUTE HECKOJIbKO KpUCTAUIUKOB okcuaa Mapranua(lV). KauectBenno
CpPaBHUTE CKOPOCTh PEAKIIUU PA3TIOKEHUS IEPEKUCH B ITHX MPOOUPKaX:

2H,0, = 2H,0 + O,T.
Kakyto ponb urpaer okcua mapranua(I1Vv)?

Oneem Ne 4 Bauanue eenuuunvt noeepxmocmu  Ha - CKOPOCHLb
2emepo2eHHO XUMUYECKOU PeaKyuu.

VYpaBHOBechTe Ha BecaxX MAaJIEHbKUH KyCOUYEK MpamMopa W TOPOIIKOOOPa3HBIM
Mpamop. IIpurotoBsTe 1Be MPOOUPKH C PABHBIMH OOBbEMaMHU PACTBOPOB COJSTHOM
KUCTOTHI (2-3 Mi1). OTHOBpEMEHHO CTPSIXHUTE ¢ OyMa)KeK KyCoueKk Mpamopa B OJIHY
MpoOUpKy, MOPOMIOK — B Apyryr0. OTMEThTE C MOMOIIBI0 CEKyHIOMEpAa BpeMs
OKOHYaHMS peakiuil B obenx nmpobupkax. Chenaiite BHIBOA O BIUSHUU BEIHMUUHBI
ITOBEPXHOCTU HA CKOPOCTh PEAKLINH.

Onvim Ne 5 Cmeuienue Xumuueckoz2o pagHoeecust.

Haneiite B crakan 15 mi 0.1 N pactBopa xnopuna skeneza(Ill) u takoit ke o0beM
0.1 N pactBopa pomanunga kamus. OOpaTuTe BHUMAaHHE Ha TOSIBICHHE KPacHOM
OKpAacKH NP CMEILIEHUH pacTBOpoB. Hanuimnre ypaBHeHHE peakIUu.
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[TomyueHHBbI pacTBOp pa3nenauTe MOpoBHY B 4 mpobupku. B mepByro npoOupky
100aBbTE HECKOJIBKO Kallelb KOHLIEHTPUPOBAHHOIO pacTBopa xyuopuia xenesa(lll),
B JIPYT'YIO — HECKOJIBKO KalleJlb KOHLIEHTPUPOBAHHOT'O PaCTBOP poJaHu1a Kanus. B
TPETHIO MPOOUPKY 100aBbTE HIETIOTKY KPUCTATUIMYECKOTO XJIOPHUIa KaJIusl.
YerBepTyro NpOOUPKY OCTABBTE AJII CPABHEHHS.

Jlaiite 0OBsICHEHHE Pa3TUYHON WHTEHCHUBHOCTU OKPAcCKH PacTBOPOB B MPOOUpPKaX.
Hanummre BbpakeHUsT KOHCTAaHTBI XUMUYECKOI'O PAaBHOBECHS TAHHOW PEAKLUU.

Jlaboparopnasi padora Neld-15 (4 uaca). IIPUI'OTOBJIEHHE PACTBOPA
KHCIIOTBI 34 JTAHHOH KOHIIEHTPAIIUH. THTPOBAHHE.

Henb: IIpurotoBUTH pacTBOpP KHUCIOTHI 33JaHHOW KOHUEHTPALUUH U ONPEAEIUTH
TOYHYIO KOHILICHTPAIUIO KUCIOTHI METOJIOM TUTPOBAHHSI.

B uumnuuap HanedTe pacTBOp CEpHOM (CONSIHOWM) KHCIOTBI, OITYCTUTE apeoMeETp,
OTIpEeECNIUTE IJIOTHOCTh KHUCIOTHI. JJis OBICTPOTrO ONpEeNeHHUs OTHOCHTEIbHOU
IJIOTHOCTH KUAKOCTH MPUMEHSIOT TaK Ha3bIBa€MbIE apeomempbl. ITO - CTEKISTHHAS
TpyOKa, pacIIMpSIOMIAsAcs BHHM3Y W HMMEIOLIAs Ha KOHLE CTEKJISHHBIM IIapUK,
3aMOJHEHHBIN ApOoObI0 WM CHEUaTIbHOW Maccoil. B BepxHed y3koil dYacTu
apeoMeTpa UMEeTCs IIKaia ¢ JeJeHUsIMU. YeM MeHbIIe OTHOCUTENbHAs MIOTHOCTh
KHUJIKOCTH, TEM [Iy0Ke OTpyKaeTcs B Hee apeoMeTp.

JUtst onpeneneHysi OTHOCUTENIBHOM MJIOTHOCTH MPU MTOMOILX apeoMeTpa KHUIKOCTb
HAJIMBAIOT B CTEKJISTHHBIM LWJIMHAP €MKOCThI0O He MeHee 0.5 1. Pasmep nununmapa
JOJDKEH COOTBETCTBOBATH pa3MepaM apeoMeTpa. YPOBEHb KUAKOCTH B LIMIJIMHIPE
JOJIKEH OBITh HA HECKOJIBKO CAHTHMMETPOB HWXKE Kpas LWJIMHJpA, 4TOObI N30€KaTh
nepenuBaHusi ee uyepe3 kpail. Ilorpyxarb apeomMeTp B JKHIKOCTb CJEAyeT
OCTOPO’KHO, HE BBIITYCKasl €ro U3 pyK J0 T€X MOp, OKA HE CTAHET OYEBHUJIHBIM, YTO
OH IJ1aBaeT. ApeoMeTp JO0JHKEH HaXOIWUThCS B LIEHTPE IWJIMHIpPA U HU B KOEM
Cllydae HE€ KacaTbCid CTEHOK M JHa IIMHApa. OTCYET MPOBOAWUTH MO JEJICHUAM
IIKaJIbl apeoMeTpa. Jlenenue, mpoTHB KOTOPOrO YCTAHOBWIICS GEpXHUl MEHHCK
KUIAKOCTH, XapaKTEpPHU3yeT BEJIMYUHY IJIOTHOCTU. [lo crpaBOUHMKY ompenenuTe,

KaKast MaCCOBas1 n0JIs1 KUCJIIOTBI COOTBETCTBYCT I[ElHHOfI IIJIOTHOCTH.
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Paccuuraiite, CKOIBKO MJI 3TOM KUCIOTHI HYXKHO B3SITh JIs1 NPUTOTOBIEHUS 250 M1
0.1 H pacTBOpa cepHOil (COJISIHOM) KUCIOTHI. PacCUUTaHHOE KOJIMYECTBO KUCIOTHI
OTMEpPhTE MUIIETKOMN U BbUICHTE B MepHYIO KOJIOY (eMKocThIO 250 Mi1). JloseliTe B
MEPHYIO KOJIOY TUCTHITMPOBAHHON BOJBI JJO METKH; OTTUTPYWUTE MPUTOTOBIICHHBII
PacTBOP KHUCJIOTHI pACTBOPOM IIEIIOYH C U3BECTHBIM TUTPOM.
AJITOPUTM pacdeTa 00beMa UCXOJHOT0 PACTBOPA KM CJIOThI
1. HaiiTu, CKOJIBKO MOJIb SKBUBAJICHTOB KUCIOTHI HEOOXOAUMO JIJIsi PUTOTOBJICHUS
3aJIaHHOT'O PacTBOpa Mo GpopmyIie:

V3KB. (KUCIOTHI) — Vp-pa'CN )
rae: Vp-pa- 00b€M pacTBOpa, B IUTPAX, KOTOPBIM HAJI0 MPUTOTOBUTS;
CN - HOpMaJibHasi KOHLEHTPALIKS 3aJITaHHOTO PacTBOPA.
2. HaliTu Maccy JaHHOTO KOJIMYE€CTBA SKBUBAJICHTOB KUCIIOTHI 10 (hopMyIie:

m = Voaks. 'MS,

rae: M» - MoJIsIpHast Macca SKBUBAJICHTA KUACIIOTHI.
M>b(HCI) = M/1 = 36.5 r/moab; Ma(H2S04) = M/2 = 49 r/moib.
3. HaiiTu, B Kakoi Macce UCXOJIHOIO pacTBOpa COAEPKUTCS HykHasi Bam mMacca
KHMCJIOTBI: TJIE: - MACCOBAs JOJISI KUCIIOTHI B UCXOJTHOM PacTBOpE.
4. Halitn 00beM UCXOJTHOTO pacTBOpa 1o (popmyrie:
IZie: - INIOTHOCTD, ONPEAEIICHHAs SKCIIEPUMEHTAIIBHO € IIOMOIIBIO apEOMETPa.
OnpenesieHue TOYHON KOHIEHTPAUM KUCJI0THI METOI0M TUTPOBAHMS
Ornpenenenre KOHIIEHTPAIMU PacTBOPa KUCIOThI, OCHOBAHHOE Ha PEAKIIUHA HEUTpa-
JIM3ALIMH, BBITTOJIHSIETCS CIETYIOIIMM 00pa3oM:
1. Hucto BBIMBITYIO OIOPETKY YCTAHOBUTE BEPTUKAIBHO B 3KMME IITaTUBA U
OIIOJIOCHUTE €€ HECKOJIbKMMHU MUJUIMJIMTPAMHU TOT'O PaCTBOPA KUCIIOTHI, KOTOPBIX
OyZIeT 3aTeM HaJuBaTbCs B OIOPETKY.
2. Hanetite B GropeTKy IPUTOTOBJICHHBIA PACTBOP KUCIIOTHI U YCTAHOBUTE YPOBEHD
KUIKOCTH HA HYJICBOM JICJICHUH, CUUTAsI 10 HUKHEMY MEHHUCKY, YOEpUTE BOPOHKY
u3 6ropetku. Crenute, 4TOObl KOHYMK OIOPETKH ObLI 3al0JHEH PACTBOPOM U HE

COACPIKAJ ITY3bIPBKOB BO3yXa.
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3. ONoJ0CHUTE YUCTYIO MUIETKY PaCTBOPOM ILEJI0YN U3BECTHOM KOHIIEHTPALIUH,
oT™epbTe €10 10 MIT pacTBOpa U BBUICHTE €r0 B KOHUYECKYIO KOJIOOUKY, MPUOABUB
Tyna -2 Kamm HHaUKaTopa METHIIOPAHIKA.

4. TlomecTute KOIOOYKY C PacTBOPOM ILEIOYH MOJ OIOPETKY U MpPUIHBANTE IO-
CTETNIEHHO PacTBOP KUCJIOTHI U3 OIOPETKU B KOJOOUKY 10 HEUTpaM3allUU pacTBOpa
IIEJIOYM, TO €CTh JO M3MEHEHHUs I[BE€Ta pacTBOpa OT >KEJITOro 10 ci1abopo30BOrO.
[IpubasnsiiTe pacTBOp B KOJIOY HEOONBIIMMH HNOPUUSMHU MPU HEMPEPHIBHOM IEpe-
MEIIMBaHUU. VI3MeHeHue OKpacku pacTBOpa JOJKHO MPOU30MTH OT MpuOaBICHUS
OJHOW JIMIIHEM KaruM pacTBopa Kuciorel. l[locie 3TOro ormepere ypOBEHb
KUJAKOCTH B OIOpETKE, CuuTas MO HudXM#CHeMy MEHHCKy. TUTpoBaHue MmoBTOpUTE 3
pa3za. OTKJIOHEHHE pe3yJbTaTOB OTACJIBHBIX TUTPOBAHWWA HE JOJDKHO MPEBBIIIATH

0.2 ma (maHHBIE ¢ OOJIBIIUM OTKJIOHEHHEM B pacyeT HE MPUHUMATD).

Jla6opatopnasi pabora Nel6-17 (4 wuyaca). CBOHCTBA PACTBOPOB
SJEKTPOJIHTOB. THIPOJIN3 COJIEH.

Hems:  CpaBHATH  3HA4€HHWs  BOJOPOJHOIO  IIOKA3arels,  IOJYyYEHHBIE
AKCIIEPUMEHTAJIBHO U TEOPETHUECKH, U3YyUUTh BIUSHUE TEMIEPATYPhl HAa THUAPOIIN3
coJieid. I3yuuTh yCcnoBuUs MPOTEKAaHUSI MOHHO-OOMEHHBIX PEaKLUM.

Onvim Ne 1 Onpeoenenue pH pacmeopoe.
C momoIIpI0 YHUBEPCATBHOTO HHANKATOpa onpeaenute pH cieayomux pacTBOPOB:
1) 0.1N pacTBOpa COJSTHON KHUCIIOTHI;
2) 0.1N pacTBOpa yKCYCHOW KHCIIOTHI;
3) 1% - HOrO pacTBOpPa aMMHAKA.

[loaTBEepanTe MOy4eHHBIE PE3YIBTATHI, paccunuTaB pH nccie10BaHHBIX PaCTBOPOB.
[Ipu npoBeeHNH pacyeToOB BOCHOJIB3YUTECH CAEAYIOIMMHA TaHHBIMU:

a (0,1N pacteopa HCI) = 0,83
Kyon (CHsCOOH) = 1,8-107
Kyon (NHs-H,0) = 1,8-10
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p(1% pactBopa NH3-H,0) = 0,99 r/mn
Onvim Ne 2 Peakuyuu uoHH020 00MeHA 8 31EKMPOIUMAXx.
[IpoBenuTe ykazaHHbIC HUKE PEAKIUU:

a) BHecuTe B mpooOupky 8 — 10 kamenp pacTBopa xsopuaa Oapus u HIpUOaBbTE K
HEMY pacTBOp Cyib(aTa HaTpHs 10 0Opa30BaHUs OCAIKA;

0) x pactBopy cyibdara Menu (ll) mpunelte pacTBOp THAPOKCHAA HATPHUS JI0
BBITIAJICHUS OCAJIKA;

B) BHecuTe B MpoOupky 8 — 10 kamenb pacTBOpa XJIOpUAA KaJlbLMs U MPUOaBbTE K
HEMY pacTBOp KapOoHaTa HATpHs 10 00pa30BaHUs OCATKA

3anuimTe MOJICKYJIAIPHBIC, IIOJIHBIC HOHHBIC 1 COKPAIICHHBIC HOHHBIC YPABHCHU S
peaKuHﬁ. VYkaxurte BCHICCTBA, BHIAC/IAIOIMHNCCA B OCaA0K, UX IIBCT.

Onwvim Ne3. Haneiite B npoOupku 1o 2 M 1N pacTBopoB xsopuaa kaius, cyiabdara
aMIOMHUHMSI, KapOoHaTa HaATpuWs, XJIOpHIa >Keie3a, cyilbpurta HaTpus. PacTBops
WCIIBITATE YHUBEPCAIBHBIM HMHIMKATOPOM, ompenenute ux pH, pesymnbratrs
3aMUIINTE B TAOIUILY:

Ne BemecTtBo L{BeT yHMBEpCATBHOTO pH cpensr
WHJMKAaTOpa B BOJHOM PacTBOpE
JAHHOM COJIU

Cpenaiite BbIBOJ, KaKHW€ W3 3THUX COJIEM MMOJBEPrarOTCi THAPOIU3Y U TOYEMY.
BriBoabI mOATBEPAUTE YPABHEHUSIMU PEAKIIUN.

Onvim Ne 4 Bnuanue memnepamypul Ha 2UOPOIU3.

a) Haneiite B nBe mpooupku 1o 3 mi 1N pacTBopa arerara HaTpust ¥ IPUOABHTE 110
3 karum (enondTanerHa. 3aTeM OJHY MPOOUPKY C paCTBOPOM HarpenTe, a BTOPYIO
- ocTaBbTe I cpaBHeHUs. OOpaTuTe BHUMaHHE HA M3MEHEHHE I[BETa PacTBOpA.
Xopomio oxJIaguTe MEepPBYI0 MPOOUPKY M OINUIIUTE W3MEHEHHE IIBETa pacTBOpa.
JlaiiTe 00OBsSICHEHNE HAOIOJACMBIM SIBICHHSIM.

06) B npoOupke cmemraiite paBabie o0beMbl 0.1N pacTBOpoB XxJopuja xene3a u
arerara Hatpus. Harpeiite cmech 10 kutienusi. OOpaTuTe BHUMaHUE Ha BBIMAJICHUE
ocanka. Hanmmmmre ypaBHEHHE peaKIuy.

JlabGopaTopHasn padora Nel8 2 yaca). OKHCJ/IUTEJIBHO-
BOCCTAHOBHTEJ/IBHBIE ITIPOLIECCHI.
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L[GJIB: HSy‘-II/ITB BJIMSIHUC CPCAbl HA OKUCIIMTCIIbHO-BOCCTAHOBUTCIILHBIC ITPOICCCHI U
BU bl OKHCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

Onvim Ne 1 OxucaumenvHble c80lCMEA NEPMAHZAHAM-UOHA

B tpu npoOupku nHaneidte mo 0,5 miu pacTBopa mepMmaHraHara Kaius. PacTBop B
NepBOM MPOOHMPKE MOJIKHUCIUTE HECKOJIbKUMHU KaIUIIMHU pPa30aBICHHOW CEpHOM

KHCJIOTbI, BO BTOPYIO HDO6I/IDKV HpHHCﬁTG p336aBHeHHBIﬁ paCcTBOp THAPOKCHAA

kanus. Bo Bce Tpu npoOupku npubaBbTe MO KaIuisiM pacTBOP CyJb(puUTa HATPUS 10
MU3MEHEHHS OKPACKHU.

Yem oObsicHseTCS U3MeHeHue okpacku? Kakoe BiusHHME OKa3bIBaeT cpella Ha XOJ
npouecca? Kakyto poib BBIIOJIHAET CYJIb(PUT — UOH B YKa3aHHBIX Mpolieccax?

Hanumure HOHHO-3JICKTPOHHBIC CXCMBbI N MOJICKYJIIPHBIC YPAaBHCHHA BCCX TPCX
IIpOoLCCCOB.

Onvim Ne 2 OkucaumenbHO-60CCHAHOBUMENbHBIE CEOUCHEA CYIbPUM-UOHA

K HeboJsblIOMYy KOJIMYECTBY pacTBOpa CyJdb(HUTAa HATPHs, MOAKUCIEHHOTO CEPHOM
KHCIJIOTOM, MpUOaBbTE CEPOBOJOPOAHOW BOJBI O MOMYTHEHUs pacTBopa. Kakue
CBOMCTBa MpoOsIBIIET CylbGUT-WOH B JaHHOM peakuuu? CpaBHUTE C €ro
NOBEACHUEM B IpeaplAynuX nporeccax. CocTaBbTe HOHHO-3JIEKTPOHHBIE CXEMBI U
MOJIEKYJIIPHOE YPaBHEHUE PEAKLIUU.

Onvim Ne 3 OkucnumenbHO-60CCMAHOBUMENbHBIE CEOUCMEA HUMPUM 08

Bo3bmute ase npobupku. B nepByro HaneilTe 0,5 M pacTBopa OuxpomMara Kajus,
BO BTOPYIO — TaKO€ K€ KOJWYECTBO pacTBopa moaunaa kamus. [lomkucnure o6a
pacTBOpa HECKOJBKUMH KaIlIIMU pa30aBICHHOW CEPHOM KHUCIOTHI U MpHOaBbTE B
00e MpoOUPKH paCTBOP HUTPUTA KaIHS J0 U3MEHEHHS OKpacku. Uto HaOmrogaeTcs?

Hamuimure MOHHO-3JEKTPOHHBIE CXEMbl PEaKIMid W OOBSICHUTE, KaKoBa pOJIb
HUTPUT-UOHA B PACCMOTPEHHBIX MPOLIECCAX.

Onvim Ne 4 Peakyuu, ¢ Komopuvlx okuciaumesb (UdU 60CCHMAHOGUMEND)
8bINOSIHACH 00OHOBPEMEHHO POJIb CPEObl

a) [lomectute B mpoOUPKY KyCOUYEK MEIHOW MPOBOJIOKU U TIPUIICUTE 5-6 Kameb
KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI. BhIeienrne kakoro ra3a Habronaercs?

0) [lomecture B mpoOUpKy 1T KPUCTALITUYECKOTO OMXpomaTa Kaius, mpuoaBbTe 5-6
Karnejab KOHLEHTPUPOBAHHOM COJITHOM KHCIOTBI M cierka Harpeure. Yro
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HaOmonaercs? HanumuTte ypaBHEHHUS peaklMid U COCTaBbTE MOHHO-3JIEKTPOHHBIE
cxembl. Kakyro posib BBIIOJIHSAIOT KUCJIOTHI B pACCMOTPEHHBIX IIPOLECCax?

Onvim Ne 5 Peakuuu CAMOOKUC/ICHUA U CAMOB0CCMAHOB/IEHUA.

K cBexenpuroroBieHHoit OpoMHON (WM XJIOpHOH) Boge ob6bemoM 0,5 M
npubaBbTe MO KAaIUIIM KOHILIEHTPUPOBAHHBIA PACTBOP TUApPOKCHAa HaTpus. YUem
oOycioBieHo obeciBeurBaHre OpoMHOM BoAbl? CoOCTaBbTE MOHHO-AJIEKTPOHHbBIE
cxeMmbl mponecca. UTo sBISETCS OKUCIMTEIEM U BOCCTAHOBUTENIEM B JIAHHOM
peakuuun?

JlaGopaTopuas padora Ne20-23 (8 yacoB). O01IHEe CBOHCTBA HEMETAJLJIOB

. Boaxopona. Ilepexucs Bogopona

Ilpasuna pabomsi ¢ 6000podom
Pabota ¢ Bogopoaom Tpedyet 00b110i1 ocTOpOoKHOCTH. Bosiopoa roptoy u B cMecu
C KHUCJIOpPOAOM WM BO3JAYXOM O0Opa3yeT B3pBIBUATYIO cMecCh. Eciaum Bogopos
HE0OXO0IUMO TMOJYYUTh B MPpUOOpPE U MOJKEUb MPU BBIXOJIE U3 HETO, TO CIEAYET U3
npubopa /10 ONbITa BHITECHUTH BECh BO3YX, 3aTE€M ITPOBEPUTH BOJIOPO]] HA YHCTOTY.
JIJist 3TOr0 HAJAO MPUTOTOBUTH JABE MPOOUPKH, HANETh HA Ta300TBOJHYIO TPYOKY
Cyxyrwo mpoOupky, depe3 5-10 cekyHa CHSATH €€, 3aKpblB OTBEPCTHE IPOOMPKHU
OOJBIIINM TAJIBIEM, U TIOCTAaBUTh HAa €€ MECTO BTOpYI0. llojHeCTH K 3amogHEeHHOM
BOJOPOJIOM TpoOupKke ropaimryto jdyuuHy. (Kak HyxXHO nepxaTh HTPOOUPKY MpH
3aKUraHud B HeW Bogopona?). IIpoBepky 4YMCTOTBHI BBLACNSAIOMIETOCS BOIOPOJA
MPOU3BOJIUTH JI0 TE€X MOP, MOKa COOpaHHBIM Ta3 He OyHeT 3aroparhbCcsl MOYTH O€3
3ByKa. ToJIbKO YyOEIMBIIMCH B YUCTOTE BOJAOPO/A, MOXKHO MOJKE€Ub €ro ropsmiei
Jy4yuHOM y otBepctust npubopa. Ilpu pabore ¢ HarpeBarelbHbBIMU MPUOOpPaMH,
4yepe3 KOTOPhbIE MPOXOAUT BOAOPOJ, KATErOPUUECKHU 3ampeliaeTcsl mpepbiBaTh TOK
BOJIOPOJIa A0 TOCTHUKEHUS PEAKIIMOHHBIM COCYIOM KOMHATHOW TeMIEpaTyphl.

Onvim Ne 1. CriocoObl MOTydeHUsT BOJOPO/IA.

a) JleficTBre MeTajiia Ha KUCIIOTY.
[TomectuTe B mpoOUpKy 3-5 KYyCOYKOB 3€pHUCTOTO (TPaHyJIMPOBAHHOTO) IIMHKA,
npuielTe 5 M CoystHOM KUCIOTHI (1:1) 1 3akpoiiTe 0TBEpCTHE MPOOUPKHU TMPOOKOH C
ra3o0TBOJHOMN TpyOKoi. [IpoBepbTe BOJAOPOA HA YUCTOTY. Y OSIUBIINCH B YUCTOTE
BBIJICNIAIONIETOCS BOAOpOAa (B TMPUCYTCTBUU TMIPEMNOJIaBaTelisl), MOJOKIUTE €ro
ropsiiei Jy4uHON y OTBEPCTHS Ta300TBOHON TpyOkH. ONPOKUHBTE HAJI TNIAMEHEM
BOJIOPOJIa XOJIOAHYIO CTEKJISTHHYIO BOPOHKY. UTO HabmomaeTcs?
0) JlelicTBue MeTasia Ha MIeI0Yb.
[TonoxxuTe B MpOOUPKY HECKOIBKO KYCOUKOB CTPYKKH QJIFIOMUHMUS, IPUIICHTE K HUM
pacTBop eakoro Harpa. Eciu peakuuss HAET IIJI0XO, OCTOPOXKHO TOAOTpEHTE.
Onpenenute, Kakoi ra3 BbIJEISCTCS.
B) JlelicTBue mMeTasia Ha BOAY.
3anoJIHUTEe MPOOUPKY 0 KpaeB BOAOWU. 3aKphIB OTBEPCTUE MAJIbIIEM, ONPOKUHBTE
MpoOMPKY B BaHHY C BOJOW M B TaKOM IOJIOKEHUHU 3aKPEMUTE B JIANIKE IITATHBA.
3aBepHHUTE HECKOJIBKO KyCOYKOB METAJUTMYECKOTO KaJbIUs B MAPJIIO B OBICTPO TIPH
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MOMOIIM IIUMOIOB MOABEAWTE MeTall moj mnpoOupky. Ompenenure, Kakod Tras
BBIJICIISIETCSL.
Onvim Ne 2. Tlepekucs Bogopoa.

B npaktukyme 0OBIYHO MCHOJIB3YIOTCS BOJHBIE pacTBOPHI Mepekucu Bogoponaa (1-
30%-npic). PabGora ¢ 0e3BOAHON MEPEKHMCHhIO BOJAOPOAA U C PaCTBOpPAMHU
KoHILIeHTpauen Boiie 30% B mpakTukyMme 3ampemiaercs. PacTBopel mepokcuaa
BOJIOPO/1a 3aMpEeIIaeTCsl XPaHUTh Ha CBETY U B CKIISIHKaX C MPUTEPTHIMU MTPOOKAMH.
a) [lonyueHue nepekrucu BOJOPOAA.
B kon0y emkxocteio 50 mu Haneiire 20 mi 5%-HOro pactBopa CepHOMl KHCIOTHI U
oxmaautre e€ mo 0°C. BaOanteiBas comepxumoe KoJIObI, B TedueHue S5-10 muH.
BChIIaliTe B Hee HEOONBIIMMH MOPIUSMU OKOJo | T mepokcuaa Oapwus.
[Toy4yeHHBI pacTBOP MEPEKUCH BOJIOPOJA OTPHIBTPYITE OT OcaaKa.
6) KucnoTtHsie cBoiicTBa epeKrucH BOIOPOIA.
B npoOupky nHaneiite 4-5 mu1 Bojbl, NpubaBbTe 5-7 Kalelb pacTBopa JlakMyca U
paszieuTe MOPOBHY Ha JBe MpoOMpku. B oaHy mpoOupky mprbaBbTe HECKOJIBKO
KareJyb pacTBOpa MEPEKUCH BOJOPOAA U CPABHUTE OKPACKH PACTBOPOB.
[TomyunTe pacTBOp alrOMUHATa HATPUs TPUOABICHUEM K PACTBOPY COJIA aTIOMHUHHUS
pacTBOpa €IKOro HaTrpa IO HMCUYE3HOBEHHMs ocajaka. K MolxydyeHHOMY pacTBOpY
MpuOaBpTE MO KaIUISIM NEPEKUCh BOAOPOJA. BbIagaeT THAPOKCU] aATIOMUHUS.
Hanucate ypaBHeHMs peaknuii O CTaIHASIM.
B) Karanmutnueckoe pas3noxeHue nepekucu BOAOPOIa.
Haneiite B npobupky 1-2 ma 3%-HOro pactBopa NMEpeKMCH BOAOPOJIa U BCHIMbTE
HEMHOTO IByOKMCH MapraHua. MlcnbITaiiTe BBIACISIIOIIUNACS ra3 JIYYUHKOM.
r) OKHUCIUTENbHBIE CBOMCTBA MEPEKUCU BOJOPO/IA.
K 2-3 mn pactBopa moauaa kanusi npuiente ctoiibko ke 20%-Horo pactBopa
CEpHOM KHCIIOTHL. 3aTeM J100aBbTE MO KaIUIsIM PacTBOp MEPEeKHCH Bojaopoaa. Uro
HaOmonaercst? PazbaBbTe pacTBOp BOJOW M BHECHTE B HEro 1-2 Kariu pacTtBopa
KpaxMmana. Yto nmpoucxoaut?
1) Or6enuBaronye CBOMCTBa MEPEKUCH BOIOPOIA.
[Tonoxute B mpoOUpPKY HEOOJBIION KyCOUYEK OKpAIleHHOW TKaHW, mpuieite 1 mu
50%-ro pactBOopa amMMmaka W 2 MJI pacTBOpa MEpeKucu Bomopoaa. HaOmromaiite
4yepe3 HEKOTOPOE BpeMsl I3MEHEHHE LIBETa TKaHHU.
e) BocctaHoBUTEIBHBIE CBOMCTBA MEPEKHUCH BOJIOPOIA.
Haneiite B mpoOupKy 2 Ml pacTBOpa MepMaHTaHaTa KaJlds W MOJKUCIUTE ero 2-3
karsiMu 20%-HOro pactBopa CepHOW KUCIOTHI. [loydeHHBI pacTBOp MO Karuisim
npuJIeiTe K pacTBOpy nepekucu Bogopoaa. Kakoii ra3 Beiaensiercs?

I1. ITosrydyeHue u cBoiicTBa CBOOOAHBIX IraJIOT€HOB
l'anozenvi mokcuunvl, a MHO2UE UX COEOUHEHUS CKIOHHbL K BOCHIAMEHEHUI0 U
g3pvisoonachvl. Paboma co ¢pmopom u gocecenom 6 npaxmuxyme 3anpewaemcs.
Onvimul ¢ eanozenamu ciedyem nposooums moabKo HOO MO
[Ipy mnonydeHnun XxJjopa B3aUMOJCHCTBUEM II€PMAHraHaTa Kajdusg C COJSHOU
KHCJIOTON HEOOXOIMMO B MpHUOOpE MOCie KOJIObI ¢ peaKIMOHHON CMEChIO MIOMEIIATh
NyCTYI0O WJIM 3alOJHEHHYIO BOJOW NPOMBIBAJIKY W JIMIIb 32 HEK - CKISHKHU C
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ocymmrensmu (H,SO,4, CaCly, P,0s). Ciaenyer mOMHHTB, 9TO MIPH B3aMMOJCHCTBUH
koH1eHTpupoBanHo H,SO, ¢ KMnO4 MokeT mpon30iTH B3pHIB!
Octatku KMnO, (niin MnO,) nocrie noiayyeHus Xjopa clieyeT BbUIUTh B "CKIISTHKH
U1 cauBa.

Onwvim Ne 1. TlonydeHnue Xjaopa U3 COJSTHOM KUCIIOTHI IeUCTBUEM
OKHCJIUTETIEH.
a) Hacembere B mpoOMpKY MIENOTKY JBYOKHMCHM MapraHia, mnpuieite 1-3 mi
KOHIICHTPUPOBAHHON  COJIIHOM  KHUCJIOTHL.  OCTOPOXKHO, JBHXKCHHUEM PYKH,
noHroxante xyuop. [Ipobupky moanecute k 6e10My 3KpaHy, oOpaTuTe BHUIMaHHE Ha
LBET rasa.
0) Hacembre B mNpoOHMPKY HECKOJBKO KPUCTALUIMKOB TIEpMaHTaHATa KaJws,
IIOCTaBbTE €€ B IITATUB U NpuieiTe -2 M KOHIEHTPUPOBAHHOM COJITHON KUCIIOTBHI.
Yro Habmrogaercs?
B) Pazorpute B (dapdopoBoii crynke OuxpoMar Kajus, HACHIIIBTE HEMHOIO B
npoOupky W mnpuiiedte 2-3 M KOHIIEHTPUPOBAHHOW COJISHOM  KHUCJIOTHI.
Conepxumoe mpoOupku cierka Harpeite. Uro nadmogaercs?

Onwvim Ne 2. CBoiicTBa XJI0opa: B3aUMOJICUCTBUE C METAIJIAMU U
HEMETAJUIaMH.
a) B HanosHeHHYIO XJIOpOM OaHKy BHECHUTE MPEIBAPUTEIHLHO HATrPETYIO JKEJIE3HYIO
IPOBOJIOKY (MJIU My4OK MeHOU (oiibru). Uto Habmogaercs?
0) B 6aHKy ¢ XJIOpOM BCHINIBTE MEIKOM3MEIBYEHHYIO CYpbMy. UTO HaOm01aeTCs?
B) B xene3Hywo J0kKedKy B3ATh HEMHOro KpacHoro ¢docdopa, mogorpeinte u
BHECHUTE B 0aHKY C XJIOpoM. UTO Mpoucxoaut?

Onwvim Ne 3. CBolicTBa #iofa.
a) Hanelite B nBe mpoOHUpPKH BOJBI U OIMYCTUTE B HUX MO OJHOMY KPHUCTaJUIUKY
rona. Coxepxxumoe MpoOUPOK CHIIBHO B30oJTaiiTe. KakoBa pacTBOpUMOCTh Moj1a B
Boge? B onmHy mnpoOupKy HaleldTe HEMHOTO YETBIPEXXJOPUCTOTO YTIIEpOoa,
B30ONTANTE, MpYryr0 oOcTaBbTe Mg cpaBHEHHS. OOBACHUTE MPOUCXOMASIINE
IIPOLIECCHI.
6) K 5 mn fiogHOM BOJBI MpUIIEHTE PACTBOP IIEIOYHM O MCYE3HOBEHHUS OKPACKH
pactBopa. llonmydeHHBII pPAcTBOp TMOJIKUCIWATE PACTBOPOM CEPHOM KHUCIIOTHI.
OOBsICHUTE POUCXOIAIIUE SIBIICHUS.
B) HacwimbTe B mpoOMpPKYy HEMHOTO MOPOIIKAa MarHus, 3aTeM MpuienTe 5-6 M
HoaHOM BOABI U BCTpsiXxHUTE. OOBSCHUTE UCUE3HOBEHUE OKPACKH.

Onvim Ne 4. TlonydyeHure XJI0pOBOJOPOJIa U COJISTHON KUCIIOTHI.
HaceimbTe B mpoOupKy ciioil xjopuaa Hatpus (OKoJio 1 cM BBICOTOM), CMOYHUTE €ro
BOJIOM W TpuieiiTe He Oosiee YEeTBEPTH MPOOUPKU KOHIICHTPUPOBAHHOUN CEpHOM
KUCJIOTHI. 3aKpoWTe MPOOUPKY MPOOKOW C Ta300TBOJHOM TpPYyOKOW, Harpeurte u
HAIOJHUTE BBIICISIONIUMCS XJIOPOBOJAOPOJOM CYXYIO MPOOHUPKY, OIMYCTUB KOHEI]
ra3ooTBOJIHOM TpyOkuM Ha gHO mpoOupku. Korma Hag oTBepcTHEM MPOOHPKH
MOSIBUTCA OOWJIBHBIA JIbIM, OBICTPO 3aKpOMTE OTBEpCTHE MPOOUPKH TAJIBIIEM W,
MIEPEBEPHYB, OTPY3UTE €€ OTBEPCTUEM B COCYJ C BOJOM, a 3aTEM OTHUMUTE MAJIEL.
Hab6nronaiiTe mormoiienre XJI0pOBOJOpOaa BOJAOW M MOJHITHE BOJLI B MPOOHUPKE.
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HccenenyiTe Ha JakMyC pEakUMIO MOJYYEHHOTIO pacTBOpa M JACHCTBHE €r0 Ha
MOPOILIOK MAarHusl.
I11. Kucaopon

Onwvim Ne 1. TlonydeHne KUCI0poia pa3ioKeHHEM COJIEH.

B 1nBe cyxue mpoOMpKH HACHIBTE MOHEMHOTY XJIOpaTa Kajdsg MU IepMaHraHaTa
kanusi. Harpetite npooupku. Trneromel TyduHKON UCIbITalTe Ta3, BBIACISIOMIUICS
u3 npoOupok. HanmucaTe ypaBHEHUs peakIuil pa3ioxKeHuUs COJICH.

Onwvim Ne 2. BzauMoIeicTBIE KUCIOPOIa ¢ METaUIaMHU M HEMETaJIJIaMHU.
Harpeiite B mpoOupke mepMaHraHaT kajuusa. HamoaHuTe KHCIOpOAOM MOJ BOJOM
mATh OONBIIMX MPOOHMPOK, OCTABUB B KaxIod u3 HuX 1-2 mu Bogel. Ilocne
3aMOJIHEHUs MPOOUPOK KUCIOPOJOM TOCTaBbTE WX B IITATHB, 3aKPHIB KaXKIYIO
npoOkoii. BHecuTe B TpOOUPKU C KHUCIOPOJOM B JIOKEUKE JUISi COKUTaHUs
MpeBApUTENIbHO HaKaJeHHbIC HA BO3/IyXe KPAacHBIN (ocdop, KyCOUeK CEephl, Yroib.
HaGnrogaiite MHTEHCMBHOE TOPEHUE ITHX BEIIECTB B KHUCIOPOAE M CPAaBHUTE C
UHTEHCUBHOCTBIO TOPEHUS HAa BO3YyXE.

CkpyTuTe CIHMpanIbpl0 OTPE30K CTAJIBHOW MPOBOJIOKM M INPUKPEIHUTE €r0 K KOHILY
JIOKEUKH sl Cokuranus. [IpucoequHuTe K MpoBOJIOKE KyCOYEK KOPKOBOW MPOOKH.
[lonoxrute npoOKy u OBICTPO BHECHTE B MPOOUPKY C KUCIOpoAoM. YTo
npoucxoaut? B nATyro npoObupKy BHECUTE HAIPETYIO MEIHYIO IIPOBOJIOKY.

IV. Cepa u ee coenneHus
[Taper ceppl B IPUCYTCTBHM BO31yXa MOTYT B3pbIBaThCsA. B3BemieHHas B BO3IyXe
IIBUIb CEpPhl TAKXKE B3pHIBOONACHA. [OHKOM3MEIJIBPUYECHHAs Cepa CKIOHHA K
CaMOBO3TOPAHUIO B IPUCYTCTBHUHM BJIard, P KOHTAKTE C OKUCIUTEISIMH, B CMECH C
YTJIEM.
BBINOJIHATH OMBITHI C PACIUIABIEHHON CEPOM MOYKHO TOJIBKO B OYKAX U MOJ TATOM.

Onvim Ne 1. AnnoTponnyeckue BUIOM3MEHEHUS CEPBI.

a) Pombuueckas cepa. B cyxyto MpoOUpKY MOMECTUTE HECKOJIBKO KYCOYKOB CEpBHI,
npuieiTe 2 M YeTBIPEXXJOPHUCTOro yriepoaa (wim xjopodopma). [Ipodbupky
HECKOJIbKO pa3 XOpOIIO BCTPSIXHUTE, YTOOBI 4YacTb CEpbl PACTBOPUIIACK.
[Tomy4yeHHBIM pacTBOpP CIEHTE HA YaCOBOE CTEKJIO U OCTaBbTE B BHITSKHOM IHIKady
i ucnapenud. Kamuro pactBopa INOMECTMTE Ha IPEAMETHOE CTEKIO |
PacCMOTPHUTE MO MUKPOCKOIIOM. 3apUCYITE KPUCTAILIIBI CEPBI.

0) Ilpuszmamuuecxkas cepa. HeOonpliol TUTEIb HANMONMHUTE Ha 3/4 KycOuyKamu
YEPEHKOBOM CEpbl M MEIJICHHO paciuiaBbTe ee. IlocTaBbTe THUrenp OXna)kAaThbes,
ciens 3a oOpa3oBaHMEeM KpucTauioB. Korjma KpuCTalibl MOYTH COMKHYTCSL B
LIEHTpEe, OBICTPO BBUIEHTE HE YCIHEBIIYIO OCTHITh CEPy B CTakaH C BOJOM.
PaccmoTpuTe 1mog MHKpPOCKOIIOM M 3apHCYWTE KPHUCTAJUIBI CEpbI, OCTABIIMECS Ha
creHkax TUurisL. Cepy, HaxXOASIIYIOCS B CTAKAHE C BOAOW, OCTaBbTE ISl CIIEIYIOIIETO
OTIBITA.

B) [lnacmuueckas cepa. CyxXylo NpOOUpPKY HAINOJHUTE HAMOJOBUHY KYCOUKaMH
Cephl, YKpEnmuTe 3aKMMOM W Harpete Ha ropenke. HabOmromaiite rmiaBieHHWe |
U3MEHEHUE BSI3KOCTH cepbl. OObsicHuTe npoucxoasmue spieHus. Korma cepa
3aKUIIUT, BBUICHTE B CTaKaH C XOJIOAHOU BOJON. OOPa30oBaBIIYIOCS MAacCy BBIHBTE
W3 BOJIbI, BRICYIIUTE (UIBTPOBAIbHON Oymaroii. McmeiTaiite TArydecTh cephl, ee
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pacTBopuMOCTh B OeH3ose. CpaBHHUTE (U3NUECKHUE CBOMCTBA TNIACTUYECKON CEephI C
Cepoi, MOJYy4YEeHHOH B mpeablayiieM onbiTe. COXpaHUTE IJIACTUYECKYIO CEepy [0
CJIEIYIOIIETO 3aHATUSl U CHOBA MU3y4UTe €€ (PU3nYecKrue CBOMCTRA.

Onvim Ne 2. T'uipuibl Cephl.
CepoBomoposi - OeCUBETHBIA SIOBUTHIA Ta3 C HENPHUSATHBIM CHEU(UYECKUM
3amaxoM. KOHIIGHTpAIisi cepoBOIOpoxa B BO3Ayxe Oomee 1 Mr/m° omacHa s
xu3HU. [lpydyemM Hamo0 TMOMHUTH, 4YTO TPOUCXOJUT NPHUBBIKAHWE K 3amaxy
CEepOBOIOPOAA, TMOSTOMY MM MOXKHO OTPaBUTbCA, HE MOYYBCTBOBAB OMACHOTO
MOBBINICHUST KOHIICHTpanuu. [lepBas MOMOIIb: CBEXHUH BO3MyX, MOKOH, TEIUIO,
MOJIOKO C COJIOH, BABIXaHHE KHUCIOPOa.
PabGotate ¢ CepoBOIOPOAOM MOKHO TOJNBKO IOJA TATOW, YacTO MPOBETPUBAs
nomenieHue. PacTBopel, coaepikamiyie CepoBOAOPOJ, 3allpellaeTcs BHUIMBATH B
KaHanu3anuio. Mx cinemyer cHaudanma o00e3BpeAuTh (Hampumep, H100aBlIeHHEM
HUTpaTa CBUHIA). BrimaBmmii ocanok cynbduna CBUHIA OTIACIUTh OT PacTBOpa U
IOMECTHUTH B OAHKY ISl TBEPABIX OTXOJIOB.

Oneim Ne 3. ITonydeHue cepoBo10pojia
a) [lonoxkute B mpobupky 1-2 r cynbduaa xenesza (tara!) u npuneitte 3 mi 20%-
HOTO pacTBOpa COJISTHOM KHCIIOTBI. 3aKpoWTe MpOOUPKY MPOOKOM ¢ ra300TBOIHOM
OTTSAHYTOM TpyOKoi. UTto HabmomaeTcs?
6) Cobepute npudop (puc. 10), 3aMeHUB TPOMBIBATIKY 2 MPOOUPKOIA, U MTPOBEPHTE
ero repMeTH4HoCTh. [lonoxuTe B mpoOupky (2) 1-2 r cepsl U 3aKpoiiTe ee NpoOKoH,
CHA0>XXEHHOW JBYMsI M30THYTBIMH TpyOkamu. B mpoOupky (3) HayeliTe HEMHOro

pacTBopa MEIHOTO Kymopoca.
[Ipucoenunure k npodupke (2) uepes
IPOMBIBAJIKY (1) C
KOHIIEHTPUPOBAHHOM CEepHOM

KUCI0TOM anmnapat Kunmna, ciyxamuin
MCTOYHUKOM TIOJy4YEHUS BOJOPO/A.
[Ipomyctute dyepe3 mnpubop TOK
BOJOPOZA, IIPOBEPHTE €r0 YHUCTOTY.
He mpekpaias npomyckatb BOJIOPO.
U OCTOPOKHO HarpeBas MpPOOHPKY
IJJAMEHEM TOPEJIKH, JOBEAUTE CEpy
n0 TulaBiaeHus. UYTo mOpoucxoguTr ¢
pacTBOpPOM MeJHOT0 Kyrnopoca? OXJIaguTe CUCTEMY B TOKE BOJOPOAA.

Onvim Ne 4. CpoiicTBa cepoBOoAOpoa.
a) OCTOpOXXHBIM JBIKCHHEM PYKH OMPENeNUTe 3amax BbIICISIONIErocs Tasa.
[logoxXruTe JIy4dMHKOM CEpOBOAOPOA U, JepKa HaJ IUIAMEHEM BJIAXHYIO
JAKMYCOBYIO0 OYMa)KKy, HaOIt0aiiTe ”3MEHEHUE €€ OKPACKHU.
0) Braecure B miamsi cepoBOAOPO/Ia XOJIOIHYIO KPBIMIKY OT TUTIIA. UTO MOSIBIISIETCS
Ha IMOBEPXHOCTU KPBIIIKH?
B) Haneiite B psim mpoOMpok OpOMHOM, XJIOPHON BOJBI M TTOJAKUCICHHBIX PACTBOPOB
nepMaHTraHaTa Kajius, Auxpomarta Kamus. [Ipomyctute BO Bce TPOOUPKH TOK
cepoBojiopoaa. UTo npoucxoaut?

Puc. 8. Ilpubop ons nonyuenus
ceposooopooa
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r) ['a300TBOHYIO TPYOKY OT mprbopa IS MOJIYYSHHUSI CEPOBOAOPOIA OIYCTUTE B
koin0y c Bopjoii. IIpomyckaiiTe cepoBOJOpOA B TEUEHHE HECKOJIbKUX MHUHYT.
WcnbrTaiiTe Noay4eHHYIO CEPOBOIOPOIHYIO BOY UHIUKATOPOM.

Jla6opaTopnasi pa6ota Ne24-27. O6mmue cBoiicTBa MeTa/LIoB (8 YacoB).

Onvim Nel. BzaumopeiictBue Hatpus ¢ Bojaol. OctopoxkHo! OmbIT
BBIIOJIHATH B IPUCYTCTBUY IPENo/1aBaTes!
B kpucramimszarop HanmedTe BOAbI M J00aBBTE HECKOJBKO Karelb pacTBopa
denondranenna. OTpexpTe CKalbleNeM Ha JUCTE (QMIBTPOBAIBLHON Oymaru ot
KyCKa HaTpus HEOOJbIINE, BETUYMHON C ropomuny, “moiapku”’. Kycouku HaTpus
oOcymuTe QUIBTPOBaIBLHOW OyMaroi M OMycTUTE B Kpuctamusarop. Ilpexae yem
B35Th OYEPEOHON KyCOYEK MeTajia, THIATEIbHO IPOTPUTE KOHLBI MHHIIETA
(¢unbTpoBasIbHOM Oymaroil, yToObl HE 3aHECTH B OrOKCHI Boy. HamucaTh ypaBHEeHHE
XUMHUYECKON PEaKIIUH.

Onvim Ne2. B3auMoJelCTBUE KAJIBLUS C BOJOM.
3anonHuTe NpoOUPKY 0 KpaeB BOJOHM. 3aKpbIB OTBEPCTHE MalbLIEM, ONPOKUHBTE
npoOHMpKY B BaHHY C BOJOW M B TAKOM IOJIOKEHUU 3aKpENUTE B JalKe IITaTHBA.
3aBEpHUTE HECKOJIBKO KyCOYKOB METAJUIMYECKOTO KAJBIUS B MapJIt0 U OBICTPO MPH
MOMOIIM IIUIIOB MOJABEAUTE METaul MmojJ Mpooupky. Omnpeaenute, Kakoul ras
BhIENsieTcs. Hanucars ypaBHEHHE XUMUYECKON pEeaKIUu.

Onvim Ne3. XvMU4Y€ECKHE CBOWCTBA OKCHIA KaJIbLIUS.
B mpoOupky momecTuTe MOPOIIOK OKCHIA KadblHs W MpubOaBbTe 2-3 MJI BOJBI,
3ateM — 2-3 karm Qenondranenna. Hamucats ypaBHEHHE XUMHUYECKOW PEAKITUH.

Onvim Ne4. XvMU4eCKHE CBOMCTBA aJFOMUHUA U €70 COCTMHEHU.
a) BzauMopelicTBre altoMUHUS CO MIETOYBIO.
[Tonoxxure B mpoOUpPKY HECKOJIBKO KYCOUKOB CTPYXKHU aJTIOMUHUS, IPUIICHTE K HUM
pacTBop eakoro Harpa. Eciaum peakuuss HMIET INI0OXO, OCTOPOKHO IOJOTPEWTE.
Onpenenute, Kakoil ra3 Beiaenserca. Hanucate ypaBHEeHHE XUMUYECKON PEAKIIUU.
0) [Monyuyenue runpokcuaa anomMunus (crnocood 1).
[TommyunTe pacTBOp ajqOMUHATa HATpUsl MPUOABIECHUEM K PACTBOPY COJIM AITFOMHUHMUS
pacTBOpa €IKOro Harpa IO HMCUE3HOBEHHMs ocaaka. K IosydeHHOMY pacTBOpy
MpuOaBbTE MO KaIUISIM TNEPEKUCh BOAOPOJA. BbIagaeT THAPOKCU] aTIOMUHUS.
Hanucatb ypaBHEHUSI XUMUYECKUX PEAKIUHI TIO CTAUSM.
B) [lonydyenue rugpokcuaa amoMuHus (crnocoo 2).
OtBechre 0,5 I METAUIMYECKOTO AFOMUHHUS U PACTBOPUTE €r0 B PACCUMTAHHOM
konnuectBe 10%-Horo pactBopa menouu. [lonydeHHyro KUIKOCTh OTQUIBTPYITE
OT HEPACTBOPUBILIEHCS MPUMECH U pa3JIeJIUTe Ha JIB€ HEpPaBHbIC YacTH. B Ooubliyio
4acTh MPOIMYCTUTE TOK yriekucioro raza. OOwsicHuTe mpoucxozsiuee siBienue. K
MEHBIIEH YaCcTH pacTBOpPA, HATPETOW JO KHUIIEHUS, IPUIICUTE HECKOIBKO MJI
HACBILIEHHOTO pacTBOpa XjJopuaa aMMoHus. Yto mnpu 3ToM Habmomaercs?
Hanucare ypaBHEeHMST XMMHYECKMX peakuui. BpImaBmmi o0cCagok ITPOMOWTE
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HECKOJIbKO pa3 BOJOM MyTeM JIeKaHTallMu, OTCOCUTE W BBICYIIUTE B IIKady,
MOCTETEHHO MOBbIIIasg Temrneparypy ao 100°.
r) CBoiicTBa THJIPOKCUIA AITFOMUHUSL.
Haneiite B Tpu mpobupku 3-5 M pacTBopa conu aliOMHHHS. B mepBbie aBe
NpoOUpKHA MpUJIIEHTE OCTOPOKHO, IO KaljisiM, pacTBOP €IKOro HaTrpa J0
oOpa3oBaHHsl OOBEMHCTOrO Ocajaka. B TpeTbio TNpoOMpKy MpuIIedTe pacTBOP
rujpara aMMuaka. Hamucare ypaBHeHUsI XUMHYECKUX peakiuil. [lonencrBynre Ha
00pa3oBaBIIMECS OCAIKH COJISTHOW KHUCIOTOM, M30BITKOM €IKOTO HAaTpa, M30BITKOM
rujpara aMMHAKa.
CBoiicTBa MeTAJI0B MOOOYHBIX MOATPYIIT
|. Moarpynmna TuTana

Onwvim Nel. CBoiicTBa TUTaHA.
a) Ha mopomiok TuTaHa moaeHCTBOBaTh pa30aBIICHHOW CepHOM (MM COJISTHOM)
KucioTo. OTMETUTH OTCYTCTBHE B3auMoaeicTBusi. Harpets mpoOupKy, 0ObSICHUTD
NosIBJICHHE OKpacku. HamucaTe ypaBHEeHHE XUMUYECKON PEAKIIUU.
0) JemaccuBanusi TMTaHa B NPUCYTCTBUM (PTOpuA-MOHOB. Ha mopomiok TuTaHa
nojieicTBOBaTh pa30aBIICHHOM YKCYCHOM KuciaoTo. OOpaTuTh BHUMAaHHE Ha
OTCYTCTBUE B3auMozeiicTBusA. [[o0aBUTh B MPOOUMPKY HEMHOTO (PTOpHAA AMMOHHSL.
OO0BscHUTH HAOIOaeMoe sABJIeHHEe. Hanncath ypaBHEHNE XUMUYECKOW pPEaKIIUH.

Onvim Ne 2. BocctaHoBieHue coenunennii tutana(lV).
B mpoOupky ¢ TeTpaxjaopuaoM THUTaHA, MOAKUCICHHBIM COJITHOM KHUCJIOTOH,
OpocbTe 2-3 Kycouka LMHKA. Yepe3 HEKOTOpoe BpeMsl pacTBOP OKpAIllMBAETCS B
duoneroBbiii  1BeT, XapakTtepubid st tuta”a(lll). Hanucate ypaBHeHue
xumudeckoil peakiuu. [lomydeHHblii pacTtBop pasnedite B 3 npobupku. OnnHy
OpoOHMPKY OCTaBbTE CTOATH B IITATHUBE, HAOJMIOJANTE MOCTENIEHHOE MCYE3HOBEHHE
okpacku. K pacTBopy BO BTOpOil MNpoOMpKE MPWICHTE MO KarjisiM pPacTBOP
nepmanranara kanus. Yro npoucxonut? K pactBopy B TpeTheil mpoOupke 100aBbTe
2-3 M1 2 H pacTtBopa eakoro Hatpa. OOpaTuTe BHHMaHHE Ha IIBET BBINABIIIETO
ocazka. Mcnbrtate oTHOWIEHHE rupaTta okucu tutana(lll) k kucnopony Bo3nyxa, a
Takke K 10%-HpIM pacTBOpaM COJISTHOM KMCIIOTHI U mienoun. Hanucate ypaBHEHUs
XuMUueckux peakiuii. Kakumu cBoiicTBaMu 001a1at0T COSMHEHUS TUTAHA HUBIIEH
CTETIEHU OKUCJICHHUS?

Il. loarpynna Banaaus

Onvim Ne [. Conu BaHAAMEBON KHUCIIOTHI.
Hanute B mpobupky 1-1.5 M1 pacTBOpa BaHajaTa HATPUs U MPWIUTh B OAHY U3 HUX
pacTBOp HUTpaTa cepedpa, B APyryro — xjopuja ammoHus. Hamucarh ypaBHeHUs
XuMHUYeckux peakinuil. K HacblllleHHOMY pacTBOpY BaHajaTa HAaTpHsl MPUIUTH
48%-ubIl pacTBOp a30THOM KHUCIOTHL. Kak MeHsieTcst okpacka pactBopa? Hamwmcats
YpaBHEHUE XUMUYECKOU PEaKIUU.

Onvim Ne 2. CoeqHEHUS! BaHA Ul HUBIIIEH CTETIEHN OKUCIICHHUSI.
B pactBop Banagata HaTpusi, NOJAKUCIEHHOTO 20%-HBIM pPacTBOPOM COJISIHOU
KHCJIOTBI, OpocUTh 4-5 KyCOYKOB TIpaHyJIMpoBaHHOTO IMHKA. HabmomaTh, Kak
MU3MEHAETCS OKpacka pactBopa. 11o mepe 1mosBiieHuss HOBOM OKPACKH OTJIMBATH IO
1 M1 pacTBOpa B UKCThIE MPOOUPKHU U 3aKphIBaTh MpOoOKOH. OOBICHUTH MOSBIICHUE
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roiyOoi, 3eneHoi (PHONIETOBOM OKpacku pacTBOpoB. Hammcate ypaBHEHUS
XUMHUYECKUX PEAKIUH MOCIeI0BATEIbHOTO BOCCTAHOBICHUS! COSTMHEHUM BaHAIUSI.
PactBOpEI CONelt COXpaHUTB.

Onwvim Ne 3. Tlony4enue u cBoiictBa ruapokcuaa Banaausa(l11).
B npo6upky ¢ pacrBopom conu BaHaaus(ll1), mosydeHHBIM B IPEABIYIIEM OIBITE,
N00aBUTh MO KarulsiM 2 H pacTBOp IIEJIOYM JO BBINAJACHUS OCajJka THAPOKCUIA
Ba"aaus(l11). MccnenoBath OTHOIIIEHHE MTOJTYYEHHOTO THAPOKCHIA K IIesioYaM 1 2 H
pacTBOPYy CEPHOM KUCIOTHI. HanncaTe ypaBHEHHUS] XUMHYECKUX PEAKLIHHM.

Onvim Ne 4. Tlonydenue u cBoricTBa ruapokcuaa Banaaus(ll).
B npobupky ¢ pactBopom conu Banaaus(ll), momydeHHbM B 4 ombiTe, TpUOABUTH
[0 KalUIAM pacTBOp WLIENOYM 10 oOpa3zoBaHus ocajka. llomydeHHBId pacTBOp
pa3nenuTh B JIB€ MPOOWUPKH, B OJHY M00aBUTH HEMHOTO 2 H pacTBOpa CEPHOU
KHCIIOTBI, B JPYIyl0 - 2H pacTtBopa Imemoun. Kakolt XapakTep THAPOOKUCH
BaHaausA(l1)? HanmucaTte ypaBHEHHS] XUMHUYECKUX PEAKITUH.

Hoarpynna xpoma

Onvim Ne 1. CoiicTBa cojieit XpOMOBBIX KHCIIOT.
a) K pactBopy xpomara kamusi J00aBUTh pPa3z0aBICHHOW CEPHOM KHUCIOTHI, K
pacTBOpPY AMXpomMara Kalvsg J00aBUTh pacTBOp Iiesnour. OOBsCHUTD HAOII0AaeMOe
U3MEHEHHE OKpacku pacTBopa. Hamucatsh ypaBHEHUS XUMUYECKUX PEAKIUH.
6) K pactBopy xpoMara u quxpomMara Kajausi NPUIUTh pacTBOP CyJb(puaa aMMOHUS
n nonxorpetb. Kak wu3meHserca okpacka pactBopa? HammcaTte ypaBHEHHE
XUMHAYECKOUN peakiuu. VcnplTath, Kak pearnpyer MOJKUCIEHHBIN pacTBOp Xpomara
WM AUXpOMaTta Kajusi ¢ CEpoBOJIopoioM, coiibio xkene3a(ll). Hanucars ypaBHeHUs
XUMHUYECKUX PEaKIUH.

Onvim Ne 2. Tlepoxcuaasie coequaenus xpoma(Vl).
K 2-3 mn pacTBOpa quxpomara Kajivs, OJKUCICHHOTO CEPHON KUCITIOTOU, MPUITUTh
1-2 M mepekucu BoJOpoAa M 100aBUTH OKoo 1 mur sdupa. Cmech B300OATATH.
KakoB 1mBer pactBopoB — s¢dupHOoro m BomHOoro? JlaTe 0OBsICHEHWE, HAMKUCAThH
ypaBHEHUE XUMHUUYECKOU PEaKIIUU.

Onwvim Ne 3. Kucnopoansie coequnenus xpoma(lll).
B manenbkuit papPopoBelii TUrEIh HACHITIATh U3MEIBYEHHBIN TUXPOMAT aMMOHUS,
OCTaBUTH €ro Ha ¢haphopOBbIil TPEYTOJbHUK B KOJIBIIE IITATHBA U TO/XKEYb, BHU3Y
paccrenuth Juct Oymaru. CoOpaTh oOpa3oBaBiIyiOcd OKHUCH Xpoma. HamucaTh
ypaBHEHUE XUMHUYECKON pEaKIIHH.

Onwvim Ne 4. CpotictBa okcua xpoma(lll).
N3yunuTh OTHOIIIEHHE OKCHJA XpOMa K pacTBOpaM KHUCJIOT U mieiaoueil. OObSICHUTH
Habmogaemoe. Kak MO>XHO mepeBecTy B pacTBOP OKCUJ Xpoma?

I11. TMoarpymma maprasnua.

Onwvim Ne 1. CBoiicTBa mepMaHraHaTa Kajusi.
a) OxucIuTEeNbHBIC CBOMCTBA MTIEPMaHTaHaTa Kalus B MICJIOYHON Cpejie.
K HeckonmpkuM KaruisiM TiepMaHTaHaTa Kaius J00aBUTh HEMHOTO IIEIOYH U
pactBopa cynbpura kamus. Kak u3mensercs 1iBet pactsopa u nouemy? Hamucath
ypaBHEHUE XUMHUYECKOUN PEaKIIHH.
0) OxucnuTenbHbIE CBOMCTBA IEPMaHTaHATa KaJIUs B HEUTPAIbHOM cpefie.
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K HebompioMmy KOMMUYECTBY pacTBOpa MEepMaHTaHaTa Kalvs B NMPOOUPKE MPUIUTH
pactBop cyibpura kanus. Kak m3Mmensiercss okpacka pactBopa? Uro BeInagaeT B
ocanok? Hamucarh ypaBHEHHE XUMUYECKON peaKInu.
B) OKHCIUTETbHBIE CBOMCTBA MIEpMAaHraHaTa Kalius B KUCJION cpelie.
Hanute B Tpu npo6upku mo 0.5-1.0 mu pacTBOpa nepMaHranara Kajiusl, OJKUCIUTh
CEpPHOM KUCIOTOM, T0OABUTH COOTBETCTBEHHO PACTBOPHI CyJbPUTa Kajus, Cyiabdara
xeneza(ll), cepoBogoponnoi kuciorTel. Kak wu3MeHsieTCs OKpacka pacTBOPOB?
Hamucate ypaBHeHuss xumudeckux peakunid. Kak Bimser cpena Ha Xxapakrep
BOCCTaHOBJIEHUS NlepMaHraHatoB? [loATBEpAUTh 3HAUEHHUSIMU IOTEHLIAAIIOB.

Onwvim Ne 2. Tlomyaenne okcuaa maprasia (1V) u ero cBoiicTsa.
a) Ha pactBop conu mapranua(ll) B mpucyTcTBuM 1ienouu nojaeicTBoBaTh OpOMHOI
Bosioi. KakoB 1BeT oOpaszoBaBiierocs ocaaka? Hamucath ypaBHEHHE XMUMHYECKOM
pEaKIHH.
6) Ha wHeOonplOe  KOJMYECTBO  JBYOKHMCHM  MapraHiia  IoOJIelCTBOBATH
KOHIIEHTPUPOBAHHON COJITHOU KucioTo. Uto obpasyercsa? HamucaTh ypaBHEHHE
XUMHYECKON pEaKIIHH.

Onwvim Ne 3. Tlonydenue u cBoiictBa ruapokcuaa mapranma (I1).
a) K xnopuny mapranma(ll) nmpubaBute menoun. KakoB 1BeT oOpa3oBaBiierocs
ocaaka? HanucaTe ypaBHEHHE XUMUYECKOW PEAKIUU.
0) YacTths obpasoBasmierocs: ruapokcuia mapradmna(ll) BMmecTe ¢ KUAKOCTHIO OTJIUTh
B NpOOMPKY M OCTaBUTh Ha Bo3ayxe. Yrto mnpoucxoaut ¢ ocagkoM? Jlathb
0OBsACHEHHE.
B) OcraBlIylocs 4acTh OCaJiKa pa3leiiuTh Ha TPHU NPOOUPKHU, B OAHY AOOABHUTH
pa30aBIEHHYIO KUCIIOTY, B APYTYIO - U30BITOK IIET0YU. UTO MPOUCXOAUT C OCATKOM
B IepBOM mpoOupke u Bo BTOopoil? OOBACHUTH HaOmogaemoe sineHue. Hamucarsb
YpaBHEHUSI XUMUYECKUX PEaKIUH.
r) B TpeThio poOupky ¢ ruapookuckio mapranna(ll) npuaute 6pomMHoO# Bombl. UTo
obpasyetcs? Kakumu cBoiictBamu obnamaet runpokcua mapranua(ll)? Hanucats
YpaBHEHHE XUMHUYECKON PEAKIINU.

V. Keae30, K00aJabT, HUKEJIb

Onvim Ne [. TlomydeHue M CBOWCTBAa THUIIPOKCHUIOB Keje3a, KoOambTa H
HUKEJIS.
a) I'mapokcun xenesa (11).
[TpuroroButs 200 M1 BOJIBI, HE COZIEPIKAIICH PACTBOPEHHOTO Kuciopoaa. s aroro
KUMATUTh JTUCTWUTMPOBAHHYIO BOAy B TedeHue 5-10 MuHYT, mpomyckas B Hee
JUOKCUJ yTiepoja, a 3aTeM OXJaJuTh BOAY B TOKE AMOKCHAA Yriepoja 1o
KOMHATHOM TeMIepaTypbl. 3aKPbITh OTBEPCTHE KOJIObI IPOOKOIA.
[Tonwp3ysack 3TOM BOAOM, B OAHOM MPOOHPKE PACTBOPUTH HECKOJIBKO KPHUCTAILIIOB
comu Mopa (kakoB ee cocTaB?), MOAKUCIUTH PACTBOP CEPHOM KHUCIOTOW H
MOJIOKUTh HECKOJIBKO KYCOYKOB kenme3a (3auem?). B nmpyroit  mpobupke
MIPUTOTOBUTH PACTBOP TUApoOKcHIa HaTpusl. [IpunuBas pacTBOp LIETOYH K PACTBOPY
conu Mopa, nonyuuth ocaiok rugapokcuaa sxkenesa (). Kakos nser ocagka? Uro
MIPOUCXOJIUT C HUM Ha Bo3/yxe? HanucaTh ypaBHEHUS XUMHUUECKUX PEAKIIMI.
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[IponenaTes aHATOTUYHBIM OMBIT, TMOJB3YSACH WMEIONIMMUCS B JIA0OPATOPHUH
pactBopamu cynbdara xenesa (I1) u menoun. CpaBHUTH U OOBSCHUTH MOJTYyYCHHBIC
pe3ynbTaThl. Hanmucarh ypaBHEHUS! XUMUYECKUX PEAKIIHA.
0) I'mmpokcun sxenesa (I1).
[Tonyuuts ruapokcun xkeneza (I11) u mcciaegoBaTh €ro OTHOIIEHHWE K KHUCIOTE U
U30BITKY 1Ienoud. HanmucaTs ypaBHEHUS! XUMUYECKUX PEAKIIUH.
Kakoit u3 ruapokcugoB — xene3a (1) mmm xemesa () — oGmamaer Ooiee
BBIPOKCHHBIMA OCHOBHBIMH CBOMCTBAMH M Y€M 3TO MOYKHO OOBSICHUTH?
B) 'mapoxcun kobansta (I1).
K pactBopy conu xodanbta (Il) mpunuTe HEMHOro pacTBOpa TUJIPOKCHUJIa HATPUSL.
OtmeTuth 1BeT oOpaszyromierocst ocaaka. /[00aBUTH emie MIENOYd M HarpeTh,
BCTpsIXUBasg conepxkumoe mnpobupku. Kak wu3smensercs nBer ocagaka? Yto
MPOUCXOANUT ¢ TuapokcuaoM kobambta () mpu crosHum Ha Bo3myxe? HamumcaTh
ypaBHEHUS] XUMUYECKUX PEAKIIUM.
r) l'mapoxcun kodaneta (111).
B nBe npobupku Hanmuth pactBop coiiv kobanbTa (ll), B 01HY M3 HUX 100aBUTH
OpOMHOI BOJIbI, B APYTYIO — MEPOKCHU]I BOJAOPOJIA, 3aT€M B 00€ MPUIUTH PacTBOP
ruapokcua Hatpus. Yrto mnpoucxomut? HamucaTe ypaBHEHHS XHUMHYECKUX
pEaKIuu.
1) M'mapoxcun vukens (11).
[Tonyuuts rugpoxcun uukens (l1). Msmensiercs nu ruapokcua nukens (1) mpu
CTOSIHUH Ha Bo3ayxe? Hanucars ypaBHEHUS XUMHUYECKUX PEAKIIAM.
¢) l'unpoxcun nukens (11).
K ocanky rumpoxcuna nukens (II) mpumute OGpomHON Boabl. UTO mpoucxoaut?
Hanucate ypaBHeHHe XuMUYecKOM peakuud. Yem oOBACHAETCS pa3IM4HOE
oTHomenue TuapokcuaoB sxene3a (Il), xodansra (l1), Hukens (1) k xkucmopomxy
Bo3ayxa? ITouemy croco0® momyueHust ruapokcuaoB kobanbra (I1), mHukens (1)
oTJIMYaeTcs OT crocoba monydeHus ruapokcuma keneza (l11)? Kak m mouemy
U3MEHSIOTCS KHCJIOTHO-OCHOBHBIE CBOWMCTBA THJIPOKCHIIOB Keje3a, KoOaibra |
HUKEJIS B 3aBUCUMOCTH OT CTETMIEHU UX OKHUCIICHUS?

Onwvim Ne 2. Conu xeje3a, KoOajibTa U HUKEJIA.
a) CoticTBa coueit sxenesa (I1).
Omnpenenuts PH pactBopa conmu Mopa. Hamucarh ypaBHeHHE peakliiyd TUIPOIU3a
cynabdata xeneza (I1). ITpumute pactBop kapOonara HaTpus. Uto HaOmomaeTcs?
Hammcats ypaBHEHNE XUMHUYECKOW PEAKIIMK U OOBSICHUTH TIOJTyYCHHBIE PE3yJIbTaThI.
K pactBopy conu Mopa npuwiuth pactBop rekcarmanodeppara(lll) kanus (kpacHoi
KpOoBAHOM conM). Yto moisydaercs? HamucaTe ypaBHEHHE XUMHYECKOM peakLUU.
J1J1s 9eTo NCToNb3yeTcs ATa peakuus?
0) Croiicta comeii xene3a (I11).
Onpenenuts pH pactBopa xnopuna xenesa(lll). Hanucats ypaBHeHuEe peakiuu
ruaposn3a 3Toit conu. Kakast u3 coneit — cynbdar xenesa (1) unm cynbdar xenesza
(1) — cunpHEE THAPONTHU3YETCS B pacTBOpax?
K pactBopy xmopuna sxenesa (l1l) nmoGaButh pactBop kapOonaTta HaTpus. Kakos
coctaB oOpa3oBaBierocs ocaaka? Hamucarb ypaBHEHHE XUMHUYECKOW PEAKITHH.
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B nBe mpoOupku Hanmuth mo 1-2 Ma pactBopa xiopuaa xeneza (ll). B oany
npoOupPKy 100aBUTh HECKOJBKO Kareslb pacTBOpa pOJaHKIa aMMOHUS, B JPYTYIO -
pactBopa rekcanuanodepparta(ll) xamms (kenrtodt  KpoBsHOW comm). UYTto
npoucxonut? HamucaTe  ypaBHEHHUS  XUMHYECKMX peakuuid. Jlnsg  dero
UCIIOJIb3YIOTCS 3TH PEaKIU?
B) CBoticTBa coneii kobanbra (11).
[To1okKUTh B MPOOUPKY HECKOJIBKO KPUCTAILIIOB Oe3BoaHOIO Xjopuaa kobdaasta (I1)
u cmounTh Bojou. Kak wm3mensiercss okpacka? Jl00aBUTH KOHIIGHTPHUPOBAHHYIO
XJIOPUCTOBOJOPOAHYIO KHCHI0Ty. KakoB Teneps user pactopa?
K pactBopy cynbdara kobansra (11) mpunuth B 01HON MPoOUPKE CEPOBOTOPOTHYIO
BOJy, B JIPYroil - pacTBOp cymnbduaa HaTpus. Hammcath ypaBHEHUS XUMHUYECKUX
peaKunil.
r) CoiictBa coireii Hukens (11).
HcnbiTaTh OTHOILIIEHUE CEPOBOIOPOA U CYJIb(PHUIA HATPUS K PACTBOPY COJIM HUKEIIS
(I1). TTo3HaKOMUTBCS C BEIUYMHAMH TMPOU3BEICHUH PACTBOPHUMOCTH CYJIb(HUIOB
HUKeNs U KobanbTa. [loueMy oOpa3oBaHue MPOCTHIX (HE KOMIUIEKCHBIX) COJIEH HE
xapaktepHo 111 kodanbta (1) u B ocodennoctn s vukens (111)?
VI. Ioarpynmnsbl Meau, UHKA
CoeouHenus s1emMeHmos noocpynnvl meou

Oneim Nel. Tlonydenue u cBoiicTBa ruapokcuaa meau (11).
a) K pactBopy megHOro Kymopoca MEMJIEHHO NPWINUTh 2%-HbIA pacTBOp €IIKOTO
HaTpa 10 MOJIHOTHI ocaxJeHus ruiapokcuaa meau (l1). Ocagox npoMbITh myTemM
JNEKAaHTAIlMM  XOJIOAHOM JUCTWUIMPOBAHHOM BoaouW. Hamumcats ypaBHEHUHE
XMMHUYECKOUN pEaKIIUU.
0) [lonyuennsiii ruapokcun meau (ll) momecTuTs B psiig MpoOUPOK UM UCHBITATh
OTHOLIEHHE K pacTBOpy | H comsaHOoM KUCHOTHI, 30%-HOMY pacTBOpPY €IKOr0O HaTpa
U U30bITKYy 25%-HOro pactBopa ammuaka. OmnHy mpoOy ruapokcuma meau (I1)
noJBepruyTh HarpeBanuio. OObsICHUTH HaOmomaemoe sBieHue. Hammcarhb
ypaBHEHUS] XUMUYECKUX peakiuil. Kakumu cBoiicTBaMu 001aiaeT TUAPOKCUI MEIH
(1?

Onvim Ne2. TlomydeHue cepeOpsiHOTO 3epKaa.
B xopormio mpombITyI0 MIEN0YbI0 MPOOUMPKY HAIWTH PAcTBOP HHUTpara cepedpa,
n00aBUTh MO KaruisiM  pacTBOpa aMMHaka O pAcTBOPEHUS  BHavaje
oOpa3oBaBierocsi ocajaka, a 3ateM npuiuth 10%-Hblii pacTBOp IMOKO3bl. CMech
HarpeThb Ha BoAsHoOW Oane. Uto HalOmonaerca? HamnucaTh ypaBHEHHE XUMHYECKOM
pEeaKIMH.

Onvim Ne 3. Tanorenuzsl cepedpa.
Ucxons u3 pacTtBopa HUTpaTa cepedpa, MoIyduTh XJI0pUI, OpoMuI, Hoaua cepedpa.
[TpoMBITH BBIICIUBINAECS OCAJKU BOJIOW MyTEeM JCKAHTAIIMHA W MCIBITATh JICHCTBUE
Ha HUX KOHIIEHTPUPOBAHHOTO pacTBOpa aMMHaKa M KOHIIEHTPUPOBAHHOTO pacTBOpa
tuocynbdara Hatpus. OObSICHUTH HaOMIOMaeMbie siBIeHUS. Hamucath ypaBHEHUs
XUMUYECKUX peakiuii. Kak 00bSICHUTh N3MEHEHHE OKPACKHU TAJIOTCHHUIOB cepedpa ¢
YBEJIMYEHHEM aTOMHOTO HOMEpA rajoreHa?

CoeduneHnus 1emMeHmo8 noospynnsl YUHKA
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Onvim Nel. [lonydyeHue ¥ CBOMCTBA THIPOKCUIA LIMHKA.
[TonyunuTh OCaloOK THAPOKCHAA IIMHKA M M3YYUTh €ro OTHOIIEHHWE K pPacTBOpam
KHCJIOT, aMMHaKa U 1enoud. Kakumu cBoicTBaMM 00J1aJ1aeT THAPOOKHUCH ITUHKA?
HamnucaTte ypaBHEHHS] XMMUYECKUX PEAKITUH.

Oneim Ne2. IlonydeHue U CBOMCTBA TUIPOKCUAA KaJMUS.
K 5 mi1 conum kaaMusi IprIMTh pacTBOP eakoro Hatpa. Kakoit coctas

BbIIeNMBIIErocs BemecTBa? Ocagok IPOMBITh BOJOM METOIOM JAEKaHTalWH,
otcocatb. [Ipu Kakux yCloBUAX HEOOXOAUMO CYIIUTH MOTYYCHHOE BEIIECTBO?
N3yunTts OTHOLIIEHHE TUIpaTa OKACH KaaAMUs K 2 H PACTBOPY COJSTHOM KHUCIIOTHI,
eKoMYy Hatpy U 25%-HoMmy pacTBopy amMuaka. OOBICHUTEH HAOII0JaeMbIe
aByeHNs1. HanucaTts ypaBHEHHsSI XUMAYECKUX PEAKLIUN.

CTpykTypa oT4era 1o JiadopaTopHoi padore

OTyeThl 1O J1a0OpaTOPHBIM paboTaM MPECTABIAIOTCS B JJIEKTPOHHOU dopme,
MOJIrOTOBJICHHBIC KaK TEKCTOBBIC TOKYMEHTHI B pegakTope MSWord.

OTtuer mo paboTe MOJKEH OBITh 0000IIAIONTUM JOKYMEHTOM, BKIIIOUATh BCIO
UH(GOPMAIMIO TO BBHINOJHEHUIO 3aJlaHUW, B TOM 4YHUCJE, YpaBHEHHUS pEaKIHii,
TaOJIMIIBI, METOJUKY TMPOBEJACHUSI JIA0OPATOPHBIX OIBITOB, CIUCOK JIUTEPATYpHI,
pacyeTsl U T. 1.

CTpyKTypHO OT4YeT MO JabopaTOpHON paboTe, KaK TEKCTOBBIA JTOKYMEHT,
KOMIUIEKTYETCS 10 CHEAYIOIIEN CXEME:

o TumynvHvil 1ucm — o6sA3amenvHAss KOMIIOHEHTA OT4YeTa, IepBas
CTpaHMIIA OTYETa, MO NPHUHIATOW JUIsl JTAOOpPAaTOPHBIX padboT dopme
(TUTYJIBHBIA JIUCT OTYETA JOJDKEH pa3Mmeniathes B oOieM aitne, rie
MPEACTABIICH TEKCT OTYETA);

o /lcxoOHvle OauHble K BbINOJHEHUI0 3a0aHuil — o0s3aTeabHas
KOMIIOHEHTa OTYE€Ta, C HOBOM CTpaHUIIbl, COJEpkKAT YKa3aHHE
BApUAHTA, TEMBI U T.]1.);

e OcnogHas yacms — MaTepUasbl BbINIOJHEHUS 33aJJaHui, pa3OuBaeTcs
no pyoOpuKaMm, COOTBETCTBYIOIIMX  3aJaHUsM  paboOThl, C
UePAPXUICCKON CTPYKTYPOU: MYyHKTHI — MMOAITYHKTHI U T. .

PekoMmeHyeTcss B OCHOBHOM 4YacTW OTYE€Ta 3arojIOBKU PyOpHK (MOApYyOpHK)
naBaTh HcxoAs W3 (OPMYJIMPOBOK  3aJaHWii, B (opMe OTIIIaroJbHBIX
CYILIECTBUTEIIbHBIX;

®Bbi6o0bl — 00s13aTeNbHAsE KOMIIOHEHTa OTYETa, COAEPKUT 0000Imaronme
BBIBOJIBI MO paboTe (Kakue 3aJaud PEelIeHBbI, OIIEHKA pe3yJbTaToB, YTO
OCBOEHO TPH BBIMOJIHEHUHU pabOThI);

o (Cnucok numepamypvl — 00s3aTelbHasi KOMIIOHEHTa OTYETa, C HOBOWU
CTpPaHUIIbI, COAEPKHUT CIHUCOK HCTOYHUKOB, HCIOJIB30BAHHBIX IIPU
BBITIOJTHEHUU PaOOTHI, BKIJIIOYAs JJIEKTPOHHBIE MCTOUYHUKHU (CIHUCOK
HYMEpPOBaHHbIA, B  COOTBETCTBMM C  TMpaBUJIaMU  OINHCAHUS
oubnuorpadun).

Odopmienue oTyera mo J1ad60paTopHoii padore
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Otuer mo nabopaToOpHOl pPabOTE OTHOCUTCA K KATETOPUU «NUCbMEHHAS.

paboma,

obopMmIsIETC 1O npasuiam  OQOpMAeHUsT NUCbMEHHbIX pabom

cmyoenmamu [{BDY .
HeoOxomumo oOpaTUTh BHUMaHWE Ha CIEAYIONINE aCleKThl B O0(OPMIICHUH
OTYETOB padoT:

Ha0Op TEKCTa,;

CTPYKTYpPUpPOBaHHE pabOTHI;

odopMIICHHE 3arojIOBKOB BCEX BHJIOB (PYyOPHK-NOAPYOPHK-ITYHKTOB-
MOJIITYHKTOB, PUCYHKOB, TaOJHII, IPUIIOKECHUN );

opopMieHHE TEpPEYNCICHWA  (CIUCKOB C  HyMEpaluew  WiIH
MapKHUPOBKOK);

odopmiieHue TaduII;

odopmiieHne wutocTpauuii (rpaduku, pucyHku, pororpaduu, CXeMbl);
Habop ¥ opopMIICHHE MATEMATHIECKUX BhIpaKeHUH (hopmydn);
oopMIIEHUE CIIUCKOB JHUTEPATyphl (OMOIHOrpapruuecKux ONMUCAHUN) U
CCBUJIOK Ha UCTOYHUKH, ITATUPOBAHHS.

Ha6op TCKCTAa OCYHCCTBJLICTCA Ha KOMIIBIOTEPE, B COOTBETCTBHUH CO
CICOYIOINMU TpC6OBaHH51MI/II

neyaTh — Ha OJJTHOM CTOpOHE JincTta Oenoi Oymaru gpopmara A4 (pazmep
210 Ha 297 MMm.);

UHTEPBAJI MEKCTPOUHBIN — MOy TOPHBIN;

mpudt — Times New Roman;

pasmep mpudra - 14 nOT., B TOM YHUClIEe B 3arojioBkax (B TaOiuiiax
nomyckaercs 10-12 mr.);

BbIPABHUBAHUE TEKCTA — «I10 ITUPUHEY;

MoJisi CTpaHuIbl - JeBoe — 25-30 mm., mpaBoe — 10 MM., BepxHee U
HIKHEE — 20 MM ;

HyMepamnus CTPaHWII — B TPAaBOM HWKHEM YIJIy CTPaHUIBI (I
CTpaHMI] C KHIDKHOW OPHUEHTAIMEH), CKBO3HAs, OT TUTYJIHHOTO JIMCTA
JI0 TIOCJIETHEW CTpaHUIbl, apaOCKumu IudpamMu (MEpBON CTpaHMIICH
CUMTAETCS] TUTYJBHBIN JHCT, HA KOTOPOM HOMEp HE CTaBUThCS, Ha
CJIEIYIONIEH CTPAaHMIIE MPOCTaBIseTCs Iudpa «2» u T. 1.).

peXKUM  aBTOMAaTUYECKOTO IEPEeHOCa  CIOB, 33  HCKIIOYEHUEM
TUTYJIBHOTO JIMCTa U 3aroJIOBKOB BCEX YpOBHEW (MEPEHOC CIIOB i
OTICNIbHOTO ab3ara Oyokupyercs cpencrBamu MSWord ¢ momoribio
KoMaHabl «@PopMar» — ab3al npu BbIOOpPE ONUUU «3AIPETHUTH
aBTOMATHUYECKUI TIEPEHOC CIIOBY).

Ecnu pucyHok wim Tabnuita pa3MerneHsl Ha aucte ¢popmata Oonbine A4, ux
CIeyeT YYMTHIBaTh KaK OJHY CTpaHuily. Homep cTpaHUWIlBI B 3THX Ciydasx
JIOITYCKAeTCs HE MPOCTABJISTh.

Crucok IuTepaTypbl U BCE NPUNOIHCEHUs BKIIOYAIOTCS B OOIIYI0 CKBO3HYIO
HyMEPAINIO CTPAHUI] PAOOTHI.
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