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1. IHacnopT ¢goHaa oneHUBaeMbIX CpPeICTB
1.1. Ob6aactb npumeHennss ®OC

®OC  npenHa3HaueH Il MPOBEPKM  PE3YJIBTATOB  OCBOCHHUSA
o0mreoOpa3oBaTeTbHON  YUEOHOW JUCIUIUIMHBI «XHUMHUS» TI0 CICIHATBHOCTH
19.02.12 TexHosorus NpOAYKTOB NUTAHUS JKUBOTHOTO ITPOUCXOKIACHHUS
1.2. Ileau u 3agaum co3ganus ®OC

Hensto co3manus ®OC sBIsSETCS YCTaHOBJIEHHUE COOTBETCTBUS YUYEOHBIX
JOCTUKEHUM 3arJIaHUPOBAHHBIM pe3ysbTataM oOyueHus o
oOmieo0pa3oBaTeNbHON  JUCHUIUIMHE «XUMHUS» U TpeOOBaHUSM OCHOBHOM
o0pa30BaTeIbHOM IPOrPAMMBI.

®OC pemraet 3a1auu:

- KOHTPOJb U YINpPaBICHHE IPOLECCOM MPHOOPETEHUsI O0yYarOIIUMUCS
HEOOXOJMMBIX 3HAHWUM, YMEHHH, HABBIKOB U YpPOBHA C(HOPMHUPOBAHHOCTH
komnereHunu, onpenes€HHbix B @PI'OC CIIO no HanpaBneHUIo MOATOTOBKU U Ha
ocHoBe PI'OC COO;

- KOHTPOJb (C MOMONIbI0 Habopa OIEHOYHBIX CPEJCTB) M YIpaBJICHHE
(C HOMOIIIBIO 3JIEMEHTOB OOpPAaTHOM CBSI3M) JIOCTHMIKEHHEM IIeJiel peanu3aiuu
OIIOII, ONPEIEIICHHBIX B BUJIE Habopa OOILIEKYIbTYPHBIX,
oOmenpodeccuoHanbHbIX U MPOPECCHOHATBHBIX KOMIETEHIINI BBIITYCKHUKOB.

Haznauenune QoHIa OLUEHOUHBIX CPEJACTB: UCHOIB3YETCS JIJIsl ONEPATUBHOIO
U PEryJsipHOTO YIpaBJICHUA Yy4eOHOM JESITEIBbHOCThIO (B TOM  4YHCIIE
CaMOCTOSITEJIbHOM) CTYAEHTOB, a TaKKe MpEAHA3HAUYEH ISl OLIEHKH CTEIEeHH
JOCTHKEHUSI  3alUIAHUPOBAHHBIX ~ PE3yJbTaTOB OOyYEHHUsT IO 3aBEPILEHUIO
oOy4eHHs] B YCTAHOBJIEHHON y4eOHBIM IaHoM Qopme: nuddepeHInpoBaHHbIN
3aY4€T.

[lepeyeHb BHIOB OLIGHOYHBIX CPEJCTB COOTBETCTBYET paboueld mporpamme
TUCIIUTUTAHBI « X UMUSI».

1.3. Tlnanupyemble pe3yJibTAaThl 0CBOEHHUsI 00111€00pa30BaTEILHOI
aucuIIMHBI B cooTBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynbTraTe ocBoeHUsI y4€OHOM TUCIUIUIMHBI O0yJarOUUNCS T0KEH YMETh:

- OIIPEIEIISITh U3YUYCHHBIC BEIIECTBA 10 TPUBUAJIBHON WJIM MEKIYHAPOIHOU
HOMEHKJIATYPE;

- OIPEEIISATh BAJICHTHOCTH U CTENEHU OKHUCJIEHHUS XUMUYECKUX 3JIEMEHTOB, THUII
XAMUYECKOM CBSI3M B COCJIWHEHHMSIX, 3apsi]l MOHA, XapakTep Cpeabl B BOJIHBIX
pacTBOpaxX HEOPTaHWYECKMX M OPraHUYECKUX COCIUHECHUM, OKHUCIUTEIb U
BOCCTAaHOBUTEND, MPUHAJIEKHOCTh BEIIECTB K PAa3HbIM KJIacCaM HEOPTaHMYECKUX
Y OPTraHUYECKUX COCTMHEHUI;

- XapakTepu30BaTh »JJIEMEHTHl MAaJIbIX IIEPHOJIOB 10 HUX TMOJIOKCHUIO B
[lepuonuueckoii cucreme J[.M. MeHneneeBa; oOnme XWUMHUYECKHE CBOMCTBa
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYECKHUX



COEIMHEHNI; CTPOEHUE U XMMHYECKHE CBOMCTBA M3YYEHHBIX HEOPTaHUYECKHUX U
OPraHUYECKUX COCAUHECHUN;

- 0OBSICHATH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX COCTABa U CTPOCHHUSI, IPUPOTY
XUMHUYECKON CBsI3UM (MOHHOW KOBAJICHTHOW, META/UIMYECKOW U BOJOPOIHOIN),
3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEaKIMu ¢ TMOJOKEHUE XHUMHYECKOTO
pPaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

- BBIMIOJIHSITh XUMUYECKHUM SKCIIEPUMEHT: IO PACHO3HABAHUIO BAXKHEHUIITUX
HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHUN;

- TPOBOJUTH  CAaMOCTOATENbHBI IMOMUCK XUMUYECKOM HMHPOpMalUU C
WCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHMKOB (HAYYHO-TIOMYJISIPHBIX — W3JIaHUM,
KOMITBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  VIHTepHeTa);  HCMOIB30BATH
KOMITBIOTEPHBIE ~TEXHOJOTHUU 1  00pabOTKM W mepefayd  XUMHYECKOU
uH(OpMAIUU U €€ MPEJCTABICHUS B Pa3IUYHBIX (OpMax;

- CBSI3BIBATh U3YUYECHHBIM MaTepHuaia co CBoeil mpodeccunoHaaIbHON AesITebHOCTHIO;
- pelllaTh pacueTHbIC 33/1a41 10 XUMUYECKUM (PopMysiaM U ypaBHEHUSIM;

B pesynbTraTe ocBoeHUsT y4eOHOM TUCIMIUIMHBI 00YYarOIUNCs TIOKEH 3HATH!

- U3JIOKCHUE BAXHEMIIMX XUMHUYECKUX IIOHATHUH: BEIIECTBO, XHUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbBIE AaTOMHAsI 1 MOJIEKYJISIpHAsE MacChl, MOH,
QJUIOTPONMS,  W30TOIbI,  XUMHUYECKass  CBSI3b,  AJEKTPOOTPUILIATEIHHOCTD,
BaJICHTHOCTh, CTENEHb OKHUCJICHHS, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00beM
ra3oo0pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJSIPHOTO M  HEMOJEKYJISPHOIO
CTPOEHMS, pAaCTBOPBI, DBJIEKTPOJIUT U HEDIIEKTPOJHUTHI, SIECKTPOJIUTHUYECKAs
JUCCOLMALINS, OKUCIUTEIb W BOCCTAHOBUTEIb, OKHCIEHHUE M BOCCTAHOBIICHHE,
TerIoBo 3¢p(dEeKT peakuuu, CKOPOCTh XUMHUYECKOW peakiMH, KaTajus,
XUMUYECKOE paBHOBECHE, VYTIJIEPOJHBIN cKenleT, (yHKIIMOHANIbHAS TpyMIa,
HU30MepHsi, TOMOJIOTHS,

- OCHOBHBI€ 3aKOHBI XUMHUH: COXPAHEHHE MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa
BemecTs, [lepnonnuecknii 3akon J1.11. Mennaeneena;

- OCHOBHBIC TEOPUM XHUMHH: XHUMHUYECKOW CBSI3U, DJICKTPOJIUTHUYECKON
JIMCCOIUAIINY, CTPOCHUE OPraHUYECKUX U HEOPTaHUYECKUX COCTMHECHMUI;

- OMMCAaHUE BAKHEUIIINX BEIIECTB U MAaTEPHUAJIOB: BaXKHEHIITNE METAJUIbI U CIUIaBhI;
CepHasi, COJIsIHasi, a30THAs W YKCyCHas KHUCJIOTBI; OJIarOpOJIHbIE Ta3bl, BOJOPO/I,
KHUCIIOPOJI, TAJIOTE€HBI, IEJI0YHbIE METAJIbI; OCHOBHBIC, KUCIOTHBIE U aM(pOTEpHbBIC
OKCHUJIbI U TUAPOKCHUIBI, MIEJIOUYH, YIIEKUCIbIA U YyrapHbIi ra3bl, CEpHUCTBIN ras,
aMMHMaK, BOJla, MPUPOJHBIA ra3, ME€TaH, 3TaH, 3TUICH, allETUJIEH, XJIOPUJ HATpUs,
KapOOHAT W TUAPOKapOOHAT HaTpusi, KapOoHatr u Qocdar kampums, OEH30I,
METaHOJI M ATAJOH, CIOXKHBIE A(UPHI, KUPBI, MbLJIa, MOHOCAXapU bl (TIIOKO3a),
aucaxapuipl  (caxaposa), mojucaxapuibl (Kpaxmaal W UeJUII0JI03a), aHWIMH,
AMUHOKHCJIOTBI, OEJIKU, UCKYCCTBEHHBIE M CHUHTETUYECKHE BOJIOKHA, Kay4dyKH,
MJIACTMACCHI;

Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu hopmupoBanuu U pazsutun OK
u [IK (tabmuia 1).



Taoauua 1.

Koa n
HAaHMEHOBaHHE
(popmMupyembIX
KOMIIeTeHI M

HﬂaanyeMble PE3YJbTAThI OCBOCHUA JUCHHUILINHBI

OO0mue

I[I/ICIII/IHJII/IHapHLIe

OK 01.

Bribupats ciocoOst
pelieHus 3aaa4d
npodeccHoHATEHOM
JESATSIbHOCTH
IMPUMCECHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM

JIP 05 B yactu TpyJ10BOr0 BOCIIUTAHMS:

- TOTOBHOCTH K TpYyAy, OCO3HaHHE IICHHOCTH MAacCTepCTBa,
TpyAoIO0ue;

- TOTOBHOCTh K aKTUBHOH JCSITEILHOCTH TEXHOJIOTHYECKOH U
COIMAJILHOW  HANpaBJICHHOCTH,  CIOCOOHOCTh  WHUIIMHPOBATH,

TUTAHUPOBATH U CAMOCTOSITEIIBHO BBIMTOHSITH TAaKyIO JACSITEILHOCTD;
- MTHTEPEC K pa3IM4HbIM chepaM mpoecCHOHATIBHON AeATEIbHOCTH,
OBnameHne  yHUBEPCATHHBIMH YYCOHBIMU TIO3HABATCIbHBIMH
NEUCTBUSIMU:
MP 01 a) 6a30BbI€ JOrHUYECKHE EHCTBUS:
- CaMOCTOATENbHO (POpPMYIHpPOBaTH M aKTYaTU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBATh CYIIECTBEHHBIM TMPU3HAK WIM OCHOBAaHUS JUIA
CpaBHEHUs, Kiaccuukanuu u 0600IIeHHUS;
- ONpeAeNsTh LEeNH eATENbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPHUH
UX JTOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPHUBAEMBIX
SIBJICHHSIX
- BHOCUTh KOPPEKTUBHI B JI€ATEIBHOCTH, OIEHUBATH COOTBETCTBHE
PEe3yIBTATOB IIEJISIM, OLIEHUBATh PUCKU TIOCIIEJICTBUN JIEATEILHOCTH;
- pa3BUBaTh KpEaTHMBHOE MBIIUICHHE TMPU PEUICHUH >KU3HEHHBIX
npobem
JIP 07 6) 6a30BbIC HCCAEAOBATEIIBCKUE ACHCTBUS:
- BIQJIeTh HaBbIKAMHU YYEOHO-MCCIEAOBATEIIbCKOM W TPOCKTHOM
JeSITeIbHOCTH, HAaBBIKAMU pa3pelieHus mpooaem
- BBIABJISIT TPHUYHMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJIM3HPOBAThH

IIPO 2 BnageTh CUCTEMOM XUMHUYECKHUX 3HAHUH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroIiye
HOHATHUS (XMMUYECKUH JIEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
JIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYJIa, BaJIEHTHOCT,
JIEKTPOOTPHULIATEIBHOCTh, CTENICHb OKUCIICHUS,
XUMHYECKas CBS3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BEM, YIIIEPOAHBIH CKETeT,
(GyHKIMOHATBHAS TPYTINA, paJUKall, U30Mepus,
U30MEpbl, TOMOJIOTUYECKUHN PsAJl, TOMOJIOTH,
YTJIIEBOIOPOAbI, KUCIOPO- U a30TCOAEpIKaIINe
COEMHEHUS, OMOJIOIMYECKH aKTUBHBIE
BellecTBa (yIaeBOIbl, XKUPbI, OEIKN), MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS,
KPUCTAJIIMYECKAs PEIIETKA, TUIIBI XMMHUUECKUX
peakuuii (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-U DHJIOTEPMUYECKHE, PEAKIIUT HOHHOTO
o0OMeHa), pacTBOp, dJEKTPOIUTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOIUTHYECKAS
JUCCOLMAINSl, OKHCITUTEIb, BOCCTAHOBUTEIb,
CKOPOCTb XUMUYECKOW PEAKIINH, XUMHUUECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (Teopus
XMMHYECKOTO CTPOEHHSI OPTaHUYECKUX BELLECTB
A.M. bytneposa, Teopusl dJEKTPOJIUTHIECKON




3a/1a4y, BBIIBUIaTh TUIIOTE3Y €€ PEIICHMS, HAXOAUTh apryMEHTHI IS
JIOKa3aTeJIbCTBA CBOUX YTBEPXKACHUMU, 3aJaBaThb IapaMmeTpsl H
KPUTEpUU PEILLICHHUS;

- AHAJIM3UPOBATH IOJYYECHHBIE B XOJE PELICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHYECKM OLICHUBAaTb MX  JIOCTOBEPHOCTb, IPOrHO3UPOBATH
HU3MEHEHUE B HOBBIX YCIOBHAX;

- YMETb IIEPEHOCUTh 3HAHUs B IIO3HABATEIBHYIO U IIPAKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacCTEM;

- BBIABUIaTb HOBBIE WJEH, IpeajaraTb OPUIMHAJIBHBIC IOIXOIBI U
peleHust; CnocoOHOCTh WX HCIOJB30BAHUS B IO3HABATEIBHOH W
COLIMAJIbHOW ITPAKTHKE

Jccouranuu, nepuoguyeckuit 3akon J1.1.
MeHeneeBa, 3aKOH COXpaHEHHsI MacChl),
3aKOHOMEPHOCTH, CAMBOJIMYECKUH S3bIK XUMHUH,
(hakTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJTYyYeHUH U 0€3011aCHOM
MCIIOJIb30BAaHUM BAKHEUIIINX HEOPTraHUYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUICCKON
JIeSITEeIILHOCTH YEJIOBEKA,

- YMETh BBIABJIATH XapaKTEPHbIE IPU3HAKU U U
B3aMMOCBSI3b U3YUYECHHBIX MMOHATUH, TPUMEHSITh
COOTBETCTBYIOILIME MMOHATHUS MIPU ONMCAHUU
CTPOEHHUSI U CBOMCTB B3aUMOCBSI3b U3yUYE€HHBIX
MOHATHI, IPUMEHATh COOTBETCTBYIOLIUE
MIOHATHS TIPU OMTMCAHUM CTPOCHHUS U CBOWMCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB U UX
MIPEBPAILCHH; BBIABISATH B3aUMOCBSI3b
XUMHYECKHNX 3HAHHUH C TIOHATHSIMHA U
IPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

I[IP6 3 ymeThb HUCHONB30BaTh HaWMEHOBAHHS
XUMHYECKUX COCIUHEHUW  MEXIYHapOIHOIrO
COI03a TEOPETUYECKOW M NMPUKIAJTHOU XUMHHU U
TPUBHUAIBHBIE HA3BAHUS BAXKHEWIIHNX BEUIECTB

(oTunen,  ameruneH, — TAUNEpUH,  (eHom,
dbopmanbierua, YKCyCHas KHCIIOTa, TJIWIIHH,
yrapHelii Ta3, YIJIEKUCIbIA Ta3, aMMUak,
rameHas  M3BeCTb,  HEraieHas  H3BECTb,

MUTHEBAs COJla U JPYTUX), COCTABIATH (POPMYIIbI
HEOPraHMYECKUX U OpPraHMYECKUX BEIIECTB,
YpaBHEHHUS XUMHUYECKHUX PEaKIHi, 00BICHATh UX
CMBICI; MIOATBEPK1ATh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMHU HKCIEPUMEHTAMHU "




3aIUCSIMU YPABHEHUN XUMUYECKUX PEAKIIUi;
YMETb YCTaHABJIMBATH IPUHAJICKHOCTD
M3YYEHHBIX HEOPraHMYECKUX U OPraHUYEeCKUX
BELIECCTB K OIIPEJIEIICHHBIM KJlaccaM U IpyNIaM
COEIMHEHMI, XapaKTepU30BaTh UX COCTaB U

- B@XXHEUIIME CBOWCTBA; OIPENEIATh BUIbI
XMMHYECKUX CBsI3ed (KOBaJE€HTHAas, WOHHAas,
METaJINYeCcKas, BOJIOPOJIHAS), THUIIBI
KPUCTAIINYECKUX peleToK BEIIIECTB;
KJIaccu(puUUpoBaTh XMMUYECKUE PEAKLIUY;

- chopMUpOBaThH IIPEJCTABICHHUS: 0
XUMHUYECKON COCTaBIIAIOLIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pOJIHU
XMMMM B TI03HAHWU SIBICHUH TNpPUPOIBI, B
(GOpMHpPOBAaHMM  MBIIUICHUS W KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM I'PaMOTHOCTH,
HEOOXOJUMOW JUIsl pEIICHUs MPaKTHYECKUX
3aJad = M DKOJOIMYECKM  OOOCHOBAaHHOIO
OTHOIIEHUS K CBOEMY 3J0POBbIO M NPUPOIHON
cpene;

[1PG 4 ymeTb IpOBOUTH pacUEThI 110
XMUMHUYECKUM (hOpMyJIaM U YpaBHEHUSM
XUMHYECKHUX PEaKIMi ¢ UCTIOJIb30BaHUEM
(U3NYECKUX BETUYNH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MACCHI,
o0bemMa (HOpMalbHbIE YCIOBHSI) I'a30B,
KOJINYECTBA BEILIECTBA; UCII0JIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS /ISl IPUHATHUS
pelIeHN B KOHKPETHBIX )KU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHUEM

OK 02.
HUcnons3oBaTth

B 06macTi IEeHHOCTH Hay4YHOTO TIO3HAHMS:
JIP 04 chopmupoBaHHOCTH MHPOBO33PEHHS,

I[IP6 3 ymerp TUIAHUPOBATh U  BBHINOJHATH
XUMHYECKMH  DKCIEpPUMEHT  (mpeBpalleHus]




COBpPEMEHHBIE CPEACTBA
MOKCKA, aHaJIM3a U
MHTEpHpEeTauu
nHpopManuu u
nH(pOPMALMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npoeCCHOHATLHON
JeATeIbHOCTH

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PpAa3BUTHUs HAYKU W
OOIIECTBEHHON MpPAaKTUKM, OCHOBAHHOIO Ha JHaJore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJINKYJIBTYPHOM ~ MHUPE;  COBEPIIEHCTBOBAHME  SA3BIKOBOM U
YUTATEILCKOM KYJIBTYpbl KAaK CpEACTBAa B3aUMOJICHUCTBUS MEKIY

JIOJbMH M TIO3HAHWS MHpPA; OCO3HAHUE I[ICHHOCTH HAyYHOU
NEATEIBHOCTH  TOTOBHOCTB OCYIIECTBIISITh OPOCKTHYI0 |
HCCIICIOBATEIILCKYIO JCATSIIbHOCTh HMHIUBUIYAIBHO U B TPYIIIE
OBnaneHne  yYHHMBEpPCAIbHBIMH  Y4YEOHBIMH  TIO3HABATEIbHBIMH
NEUCTBUSIMU:

MP 04 B) pabota ¢ uHpOpManuei:

- BIIAJICTh HaBBIKAMH MOy YCHHUS uH(pOpMaIuU u3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSITCIIBHO

OCYILIECTBIIATh MOMCK, aHAJIU3, CHUCTEMATHU3ALMUI0 U HMHTEPIPETALUIO
nHGOPMAIUY Pa3IMYHBIX BUJOB U ()OPM MPEICTABICHUS

- cOo37aBaTh TEKCThl B Pa3lIM4YHBIX (popMaTax € yuyeTOM Ha3HAuYEHUs
nHpOpPMAINY U TETICBOW ayTUTOPHHU, BBEIOMpPAs ONTUMAIBHYIO (OpMYy
IPEJCTAaBICHUS U BU3yaJIH3alMH;

- OLICHUBATh JIOCTOBEPHOCTb,
uHpopManuu, ee COOTBETCTBUE
MOpaIbHO-ITUYECKUM HOpMaM

- CTOJIB30BATh CPEACTBA HHPOPMALMOHHBIX 1 KOMMYHHKAIIHOHHBIX
TEXHOJIOTMH B PEIICHUA

KOTHUTHBHBIX,KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C
coOmroieHreM TpeOOBaHUM IPTOHOMHUKH, TEXHUKU O€30TTaCHOCTH,
TUTHUEHBI, pecypcocOepeKeH s, TPaBOBBIX U ATUYECKUX HOPM, HOPM
MH(OPMAaLMOHHOM

0€e30I1acHOCTH,

- BJIJIETh HaBbIKAMH PacllO3HaBaHM U 3aIIUTHI HHPOpMaIuy,
nH(OPMaLIMOHHON 6€30MaCHOCTH JIUYHOCTH;

JICTUTUMHOCTD
IIpaBOBbLIM u

OpraHMYECKHUX  BELIECTB INpPU  HarpeBaHUU,
IOJy4YeHHE OSTHIIEHA U H3Y4YE€HUE €ro CBOICTB,
KAaueCTBEHHbIEC PEAaKLIMM Ha aJbAETUAbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JA€HaTypauus O€eJKOB HpH
HarpeBaHuHU, LBETHBIE  peakUuu  OEJIKOB;
IPOBOJIUTH

peaky HOHHOTO OOMEHa, OINpPENeNsTb Cpeny
BOJIHBIX PAacTBOPOB, KAYECTBEHHbIE pPEaKIUHM Ha
cynabdar-, kapOoHAT- M XJIOPHUA-aHHOHBI, HA
KaTHOH aMMOHMS; pelllaTh 3KCIEPUMEHTAIIbHbIE
3anaun o reMaM "Meramisl" u "Hemeramist") B
COOTBETCTBUU c paBUIaMU TEXHUKY
0€30MaCHOCTH TPH OOpPAIICHUU C BEUIECTBAMH U]
1a0opaToOpHbIM 000pYyIOBaHUEM; INPEACTaBIATH
pe3ysnbTaThl XMMHUYECKOIO  OSKCIIEPUMEHTAa B
(dopme 3amucu ypaBHEHMH COOTBETCTBYIOLIMX
peaknuii 1 (HOpMYyITUPOBATH BBIBOJBI HA OCHOBE
9THUX PE3yJIbTaTOB;

[IP6 6 ymerb aHanmu3UpoOBaThb XUMHUYECKYIO
UHPOpPMALIMIO,  MOJy4YaeMyl U3  pa3HbIX
HCTOYHUKOB (CpeICTB MaccoBOil MH(popManuu,
ceTb VIHTEpHET U Apyrue);

TIP6 4 BageTs OCHOBHBIMU METOIAMHU

HAY4YHOTO ITO3HAHUS BEUIECTB U XUMHUECKUX
sIBJICHUH (HaOJI0/IeHre, U3MEpPEHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE); YMETh
HIPOBOJUTH PAcUYEThl 10 XUMUUYECKUM (hopMysiam
U YpaBHEHUSIM XMMHUYECKUX peakluil ¢
UCIOJIb30BaHUEM (PU3HUECKUX BEJINYMH,
XapaKTepU3yIOIINX BEIECTBA C

KOJINYECTBEHHOW CTOPOHBI: Macchl, 00beMa
HOpMaJbHbIE YCIIOBHS) ra30B, KOJUYECTBA
BEIIECTBA; MCIOJIb30BaTh CHCTEMHBIE




XUMHUYCCKUC 3HAHUA IJId NPUHATUA pCIJ_IeHI/Iﬁ B
KOHKPETHBIX )KU3HCHHBIX CUTyallUAX,
CBA3aHHLIX C BCIICCTBAMHA U UX HNPUMCHCHHCM

OK 04.

D heKTHBHO
B3aUMOJICHCTBO BaTh U
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTbH K CaMOpa3BUTHIO, CaMOCTOSITEIILHOCTH U
CaMOOIIPE/IEIICHUIO;
MP 03 OsmameHue HaBbIKAMH  Y4eOHO-HCCIIEIOBATEIBCKOM,

MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

OBnanenue yHUBEpPCAIbHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:
JIP 07 6) coBMecTHas ACATCIBHOCTD:
- T[OHUMaTh M UCHOJb30BaTh
WHJMBUIyATbHOU PaOOTHI;

- TpPUHUMATH LIETU COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATh JIEHCTBUS 1O €€ JOCTHIKCHHIO: COCTABJISITH IUIaH
NEHCTBUM, pacmpeneisTh pOJIU C YYETOM MHEHHUH YYaCTHHKOB
00CYyXIaTh pe3yIbTaThl COBMECTHOM PaboTHI;

- KOOPJAMHUPOBATh U BBIIOJHATH Pa0OTy B YCIOBHUSX PEaIbHOTO,
BHPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI,

OCYIIECTBIISITh  MO3UTUBHOE CTPATETHYECKOE TIOBEJICHHE B
Pa3IMYHBIX CHTYAIUsX, MPOSIBIISITH TBOPYSCTBO U BOOOpaKEHHE, OBIThH
WHUIUATUBHBIM

OBaieHne YHUBEPCATBHBIMH PETYIISITHBHBIMA JCHCTBHSIMHU:

MP 02 1) npunsartue ceds U APYyTUX JIIOICH:

- IPUHAMATh MOTHUBBI M apTyMEHTHI JPYTHX JIIOJCH TpU aHAIINA3e
PE3yNbTATOB AEATEIHLHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JIPYTUX JIOJCH HA OMUOKH;
pa3BHUBATh CIIOCOOHOCTh MOHMMATh MUP C MO3UIIUH JIPYTOTO YEJIOBEKa

MpEuMyIeCTBa KOM&HI[HOIZ n

[TP6 3 ymeTh mIIaHUPOBATH U BHITIOJIHATH
XUMUYECKUM SKCIIEPUMEHT (IpeBpaIeHust
OpPraHUYECKUX BEUIECTB IIPU HATPEBAHMH,
MOJTyYEHHUE FTUJICHA U U3yUEHHUE €ro CBOUCTB,
KAueCTBEHHbIC PEAKLIMK HA aJbJCTH/IbI,
KpaxMaJ, YKCYCHYIO KUCIIOTY; AeHATypalus
OeNIKOB P HarPEBAHUU, I[BETHBIC PEAKIINH
OCJIKOB; TPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa,
ONpEeNENATh CPely BOAHBIX PACTBOPOB,
Ka4eCTBCHHBIC PEaKIMK Ha CyIb(aT-, KapOOHaT-
U XJIOPH/I-aHUOHBI, HA KATHOH aMMOHUS;

I1P6 5 pemaTh 3KCIEpUMEHTANIBHBIE 33/1a4H 110
teMaM "Metamnel" u "Hemeramis!" B
COOTBETCTBHUU C MPABIIAMH TEXHUKHU
0€30MMacHOCTH NP OOpalICHUH C BEIIECTBAMU U
n1abopaTOpHBIM 000PYI0BAHUEM; IPEJCTABIISATh
pe3ynbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(dhopme 3amucu ypaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE
3TUX PE3yJIbTAaTOB

OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpYKaroIlen CpeIbl,
pecypcocOepex eHHUro,
MIPUMEHSITh 3HAHUS 00
U3MCHCHUMU KJINMarta,

JIP 14 B 001acTu 3KOJIOTHYECKOTO BOCITUTAHUSA
- cOpMHUPOBAHHOCTH  JKOJOTHYECKOH  KYyJIbTYypbl, TOHUMaHHE
BIIUSTHUS  COIMAIbHO-DKOHOMHYSCKHAX IPOIECCOB HAa COCTOSIHHE

MPUPOJHON U COLMAIIBHON CpeJibl, OCO3HAHHUE II100aJIbHOr0 XapakTepa
9KOJIOTMUECKUX MPOOIIeM;

- IUIAHUPOBAHME M OCYLIECTBJICHUE JIEHCTBHI B OKpY’Kalollel cpese
Ha OCHOBE 3HAHMSI IIeJIeH YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA,

[1P6 1 chopMUpOBaTh TPEACTABJICHUSA: O
XUMHUYECKOU COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBl MHpa, POJIU
XUMUM B TIO3HAHUU SIBIICHUM NPUPOABI, B
(hopMUPOBAaHMM  MBINUICHHS HW  KYJbTYpBI

JJUYHOCTH, €€ (I)yHKHHOHaHBHOﬁ T'paMOTHOCTH,

HEOOXOAUMOMN I penieHUs] TMPaKTHYECKUX




MIPUHITUIIBI OEPEXKIINBOTO
IPOU3BO/ICTBA,

3¢ (HeKTHBHO JCCTBOBATH
B UpEe3BBIYAITHBIX
CUTYyaIHAX

AKTUBHOE HEINPUATHE JEUCTBUN, NPUHOCIUIUX BpEI OKPYKAKOLIEH
cpene;

- YMCHHUC  IIPOTrHO3UPOBATH H€6HaFOHpI/ISITHBI€ 9KOJOTHUYCCKUC
IMOCICACTBUA MPCAIIPUHUMACMBIX ﬂeﬁCTBHﬁ, IpeaoTBpalaTh Uux;

- pacliupeHUc OIIbITa JACATCIIbHOCTH JKOJIOTHYECKOM
HAITpaBJICHHOCTH;

MP 03 oBnazeHue HaBbIKAMHU Y4€OHO-MCCIIEI0BATEIbCKON, IIPOSKTHOM
Y COLIMAIIBHOM JIESITeIbHOCTH;

3aJa4 = M OKOJOTMYECKM  OOOCHOBAaHHOTO
OTHOIICHHSI K CBOEMY 3JI0POBBIO M INPHPOTHOU
cpezne;

ITP6 5 ymeth cobmroaaTh mpaBuiIa
9KOJIOTUYECKH 11e71eCO00pa3HOro MOBEACHUS B
OBITY ¥ TPYIOBOH NEATETHLHOCTH B LEIISAX
COXPaHEHHS CBOETO 3/I0POBbS U OKPY>KaroIIen
IPUPOIHOM CPEIlbl; yUUTHIBATH ONTACHOCTD
BO3/ICHCTBUS HA KHUBBIC OPraHU3MBI
OTIPEICIICHHBIX BEUIECTB, IOHUMAs CMBICIT
IIOKa3aTelIs PeAeIbHON Oy CTUMOM
KOHIICHTPAIUH

[IK 1.1. OcymiecTBasTh
cauy - IIPUEMKY CBIPbS U
PAacXOIHBIX MAaTEpUAaIOB
IUIs TPOU3BOJICTBA
MOJIOYHOM MPOAYKIUU

JIP 09. '0TOBHOCTH U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE
caM000pa30BaHHIO, HA MPOTSHKCHUH BCEH KU3HH; CO3HATEIIHLHOE
OTHOIIICHHUE K HETMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOM
poeCCUOHATILHON ¥ 0OIIIECTBEHHOM JICATEIIbHOCTH.

JIP 13. Oco3nannbli BEIOOP Oyayiiei npodeccuu u BO3MOXHOCTEH
peanu3aiu COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB; OTHOIICHUE K
poeCCHOHATTLHON EATEIbHOCTH KaK BO3MOKHOCTH y4acTHUs B
peLIeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX,
OO0IIEHAIIMOHAIBHBIX TPOOJIEM.

MP 01. YMeHne caMOCTOSTENILHO ONPENeNATh e IeTeIbHOCTH U
COCTABIISATH TUIAHBI ICATEIIEHOCTH; CAMOCTOSITEIIHHO OCYIIECTBIISTH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIbHOCTD; HCIOIb30BATh BCE
BO3MOJKHBIE PECYPCHI TSl TOCTHXKEHUS TIOCTABIICHHBIX Ieei 1
peanu3alyy IIaHOB e TeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPAaTEerHy B
Pa3TMYHBIX CUTYAIHSIX

ITP6 1 ChopmMupoBaHHOCTH MPEICTABICHUHI O
MecTe XUMHUH B COBPEMEHHON Hay4yHOU KapTHHE
MHpa; TOHUMAaHUE POJIU XUMHH B
(bopMHpOBaHUHU Kpyro3opa 1 (yHKIHOHAIEHON
IPaMOTHOCTH YEJIOBEKa JISl PEIICHHS
NPaKTUYECKUX 3a]1a4;

[1P6 3 Brnagenue OCHOBHBIMH METO/IAMU
HAYYHOT'O TO3HAHUsI, UCTIOJIb3YEMbIMU B XUMHH:
HaOJI0ICHNE, OTICaHue, U3MEPEHUE,
9KCIEPUMEHT; yMeHue 00padaThIBaTh,
OOBSICHATB PE3yJIbTaThl IIPOBECHHBIX OIBITOB U
JieNaTh BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTD
MPUMEHSTh METO/IbI TO3HAHUS TIPH PEIICHUH
NpPaKTUYECKUX 3a]1a4;

[1P6 5 Brnagenue npaBuiaMu TEXHUKH
0€30I1aCHOCTH MPU UCTIOJIb30BAaHUH XUMHUYECKHX
BEIIECTB;

IIK 2.1. Opranu3oBsIBaTh
BXOJITHOM KOHTPOJIb
KayecTBa M 0€30MacHOCTH
MOJIOYUHOTO ChIPbsI U

JIP 09. '0TOBHOCTB U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE
caM0o00pa30BaHMIO, HA MPOTSHKECHUH BCEH KU3HH; CO3HATEIIHLHOE
OTHOIIICHHE K HETPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCHEIIHON
npo¢heCCHOHAIBPHON U 0OIIECTBEHHOU JIEATETLHOCTH.

I1P6 1 ChopmupoBaHHOCTb NPEACTABICHUN O
MECTE XMMHUHU B COBPEMEHHON HAyYHOH KapTUHE
MHUpa; IOHUMaHUE POJIM XUMHUHU B
(hopMUpOBaHUH KPYro3opa U GyHKIIMOHATbHON




BCIIOMOTaTeJIbHBIX
KOMIIOHEHTOB,
YIaKOBOYHBIX
Marepuasos,
MIPOU3BOJACTBEHHBIN
KOHTpPOJIb

oty pabpuKaToB,
rapamMeTpoB
TEXHOJIOTHYECKUX
IIPOLIECCOB U KOHTPOJIb
Ka4yeCcTBa FOTOBOM
MOJIOYHOM MPOAYKIIUU

JIP 13. Oco3nanHbli BEIOOp OyayIiel mpodeccuu 1 BO3MOXKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX TIJIAHOB; OTHOIICHUE K
npodeccCHoHABLHOM IeATEIBHOCTH KaK BO3MOKHOCTH Y4acCTHs B
pEIICHUY JIMYHBIX, 0OIIECTBEHHBIX, TOCY1aPCTBEHHBIX,
OOIICHAIIMOHAIBHBIX MTPOOJIEM.

MP 03. Bnanenne HaBbIKaMu TTO3HABATEIIbHON, y4eOHO-
HCCIIE0BATENIbCKOM U MPOEKTHOM A TENHHOCTU, HABBIKAMU
paspernieHus mpobieM; CrmocoOOHOCTh U TOTOBHOCThH K
CaMOCTOATEIILHOMY MTOMCKY METOJIOB PEIICHUsI MPAKTHUYECKUX 3aad4,
MIPUMEHEHHUIO PA3JIMYHBIX METOIOB TIO3HAHUS.B CO3/IaHIH HOBOW Oa3bl
MaTepUaIbHON KYJIBTYpPBI, B PEUICHUH TT100abHBIX POOIeM
YCTOHYMBOTO Pa3BUTHUS YETIOBEUECTBA

IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHS
MPAaKTHYECKUX 3a7au;

[1P6 3 Brnagenre OCHOBHBIMU METOAMHU
HAYYHOTO MMO3HAHUS, UCIIOIb3yEMbIMU B XUMUU:
Ha0JII0/IeHUE, OMTUCaHKEe, U3MEPEHHE,
AKCIICPUMEHT; YMEHHE 00paldaThIBaTh,
OOBSICHSITH PE3YIIbTATHI IPOBEJACHHBIX OTBITOB
JIeJIaTh BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH
MIPUMEHSITh METO/IbI TIO3HAHUS TPU PEIICHUH
MPAKTUYECKHX 3aj1ay;

ITP6 6 ChopmMupoBaHHOCTH COOCTBEHHOM
MO3UINH 110 OTHOIIEHUIO K XUMHYECKON
uHGOPMAITNH, TOTYyIaeMON U3 Pa3HBIX
UCTOYHUKOB

[1K 2.3. IIpousBoauthb
nabopaToOpHbBIC

HUCCICIOBaHU Ka4€CTBa U

0e30IacHOCTH
noirypadpukaToB u
TOTOBBIX MPOAYKTOB B
MpoIIecce MPON3BOACTBA
MOJIOYHOH MPOAYKIUU

JIP 09. I'oToBHOCTb M CIOCOOHOCTH K 00OPa30BaHUIO, B TOM YHUCIIE
caM0o00pa30BaHUIO, HA MPOTSHKCHUH BCEH KU3HH; CO3HATEIIHLHOE
OTHOIICHHE K HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCHEIITHON
npoeCCHOHATILHON M 00IIECTBEHHOM JICATEIIbHOCTH.

JIP 13. Oco3HanHbIi BEIOOP Oyaymiel mpodeccuu U BOZMOKHOCTEH
peanu3aiiy cOOCTBEHHBIX )KU3HEHHBIX IIJIAHOB; OTHOLIEHUE K
poeCCHOHATTLHOMN IeATETbHOCTH KaK BO3MOKHOCTH y4acTHs B
peLIeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX,
OO0IIEeHAIIMOHAIEHBIX TPOOJIEM.

MP 01. YMeHne caMOCTOSTENLHO ONPENeNATh e IeITeTbHOCTH U
COCTABIIATH TUIAHBI ICATEIIEHOCTH; CAMOCTOSITEIIHHO OCYIIECTBIISTH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIBbHOCTh; UCIOIB30BaTh BCE
BO3MOJKHBIE PECYPCHI TS TOCTHXKEHUS TIOCTABIICHHBIX IeJei 1
peanu3alyy IIaHOB JIeTEIbHOCTH; BEIOMPATh YCIICIIHbIE CTPATETHH B
Pa3IMYHBIX CUTYAIHIX

ITP6 1 ChopMupoBaHHOCTH MPEICTABICHUH O
MECTE XUMHH B COBPEMEHHOW HAYYHOU KapTUHE
MUpA; MOHUMAHHUE POJIU XUMHUU B
(hopMupoBaHUH KPYro3opa U GyHKIIMOHATHHON
IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHUS
MPAKTUYECKHX 3a7ay;

[TP6 3 BnageHue OCHOBHBIMU METOaMH
HAYYHOTO MO3HAHUS, HCIIOIb3yEMbIMU B XUMUU:
Ha0JII0IeHUE, OMTUCaHKE, U3MEPEHHE,
HKCIEPUMEHT; yMeHue 00padaThIBaTh,
OOBSICHATE PE3yJIbTATHI TIPOBEJICHHBIX OTBITOB H
JIeNIaTh BBIBOJIbI; TOTOBHOCTH U CITOCOOHOCTH
MPUMEHSITh METO/IbI TIO3HAHUS TP PEIICHUH
MPAKTUYECKHX 3a7ay;

[1P6 5 Bnagenue npaBuiiaMu TEXHUKH
0€30MacCHOCTH MPH UCTIOIb30BAHUH XUMHYECKHUX
BEIIECTB;




1.4. XapakTepuCcTHKH OLIEHOYHBIX CPEACTB

n/

HauMmeHoBaHue
OLICHOYHOI'0 CPeACTBA

Kpatkas XapaKTepuCcTHKA OIIEHOYHOT0
cpeacTaa

[Ipe3enTanun

Pa6orsl, HaIpaBJICHHBIC Ha BBITIOJIHEHUE
KOMIUIEKCAa  y4eOHBIX M  HCCIEI0BATENIbCKUX
3aJIaHUN. ITo3BossIOT OLICHUTH yMEHUS
00y4aromuxcsi CaMOCTOATEIbHO KOHCTPYUPOBATh
CBOM 3HAHHUA B MPOLECCE PEIICHUsI YUEOHBIX 3ajad,
OpUEHTHUPOBATHCS B UH(OPMATMOHHOM
MPOCTPAHCTBE W YPOBEHb CPOPMHUPOBAHHOCTU
AHAJIMTUYECKUX, HCCIENOBATEIbCKUX  HABBIKOB,
HaBBIKOB PAKTUYECKOTO 17§ TBOPYECKOTO
MBIIUICHHUS.

Pedepar

[Ipoxykt CaMOCTOSITEIbHOU paboThI
00yJaromerocs, MpeICTaBISIOMMUN COO00M KpaTKoe
U3JI0)KEHUE B IHUCBMEHHOM BHJIE IMOJYYEHHBIX
pe3yJIbTaTOB TEOPETUYECKOIO aHaJIn3a
OTpeIeTICHHOW y4eOHO-HCCIIeIOBATEIBCKON TEMBI,
€ aBTOP PACKpbhIBAET CYThb  HMCCIIELYEMOM
po0IeMbl, IPUBOJIUT PA3IUYHbIC TOYKU 3PEHHUS, a
Tak)ke COOCTBEHHBIE B3TJIsAJIbl HA HEE.

Jloxnan, cooOmmenue

PacmmpeHHoe MMChMEHHOE MM YCTHOE COOOIICHUE
Ha OCHOBE COBOKYITHOCTH PaHEe OIyOJMKOBAHHBIX
UCCIICIOBATEIIbCKUX, HAYYHBIX pPa3paboOTOK, TIO
COOTBETCTBYIOIICH OTpaciii HAy4YHBIX 3HAHHMH,
UMCIOIINX 3HAYCeHHWE JUISI TCOPUH HAYKH U
NpaKTHYECKOTo puMeHeHus. [Ipencrasisier coboi
00001EHHOE U3JI0KCHHE pE3yIbTaTOB
NPOBEACHHBIX HUCCIICIOBAaHHMA, 3KCIICPUMEHTOB U
pa3pabOTOK,  HW3BECTHBIX  IIHPOKOMY  KpYTY
CHCIMAIMCTOB B OTPACIIM HAYYHBIX 3HAHUHU.

KoHntposnbHas pabdorta

KonTponpHbie paboThl MOPOBOJAATCS C  LEJbIO
OTIPENICJICHUS] KOHEUHOI'0 pe3yJibTata B O00y4YeHUU
0 JIaHHOM TeMe WIM pas3Aeiny, MO3BOJISIOT
KOHTPOJIUPOBATh 3HAHUS OJHOTO H TOTO K€
Marepuaia HEOJIHOKPATHO. [{enecoobpa3zHo
MPOBOJUTh KOHTPOJIbHBIE Pa0OThl  Pa3IMYHOTO
BHU1a. C MOMOIIBIO MTPOMEXYTOUYHON KOHTPOJIBHOM
paboThl TPOBEPSIETCS YCBOCHHE OOYYarONUMUCS
Marepuaiga B NEpUOA HU3y4yeHHUs TeMbl. MTorosas
KOHTpOJIbHAsE paboTa TMPOBOJUTCA C  IEJIBIO
IIPOBEPKM 3HAHUM U YMEHHUM IO OTHAEIBbHOW TEME,
Kypcy. JlomamHsas KOHTpoJbHAs paboTa mpu3BaHa



http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BE%D0%B1%D1%89%D0%B5%D0%BD%D0%B8%D0%B5

CUCTEMAaTH3MPOBATh 3HAHUS, MMO3BOJIICT IOBTOPUTH
W 3aKpenuTh Marepual. [Ipu ee¢ BBINOJIHCHHH
oOyJaromuecss He OTpaHUYCHBI BPEMCHEM, MOTYT
HCITONTh30BaTh JIt0ObIE yueOHbIe mocobus. Kaxgomy
oOydJaromeMycsl JTaeTcsi CBOM BapWaHT pPabOTHI, B
KOTOPBI BKJIFOYAIOTCS TBOPUYSCKUE 3aaHU JIJIS
(bopMupoBaHUs 0003HAYCHHBIX KOMIIETCHTHOCTEH.

Koncnexr KoHcmekT mo3BosisieT (GOpMHPOBATh M OIICHHBATH
yMEHUS 00yJaroImxcs 1o nepepadoTke
nH(pOpMaIUH.

[Ipaktuueckas padora | [Ipaktuueckas pabora — 3TO 3ajJaHue s
CTYJEHTa, KOTOPOE MOJIKHO OBITh BBINOJIHEHO IO
TEME, OIpPEJEICHHON IIPETNOIaBATEIIEM.
IIpeanonaraercs TaKKe MCII0JIB30BaHUE
PEKOMEHI0OBAaHHOM UM JUTEPaTypbl npu

HOJATOTOBKE K TMpakTUYecKol paboTe u IaHa
u3ydeHus marepuana. PaccMarpuBaemoe 3aaHue B
psAne  Cy4aeB  BKJIKOYAcT  JOINOJHHUTEIBHYIO
MIPOBEPKY 3HAHUM CTyJAEHTA — IOCPEICTBOM
TECTUPOBAHUS  WJIH,  HalpuMep,  HAIMCAHUS
KOHTPOJIbHOM paOOTBHI.

['maBHas nenb NpoBENEHUS MPAKTHUECKOW padOThI
3aKJIIOYaeTcss B BBIpaOOTKE y  CTYAEHTa
IPaKTUYECKUX YMEHUH, CBA3aHHBIX ¢ 0000UIEHUEM
U UHTEpIpeTauued TeX WIM HWHBIX Hay4YHbIX
MarepuaiioB. Kpome Toro, o0xumgaercs, 4To
pe3ysbTaThl  MPAKTUYECKUX  3aHIATUH  OynyT
BITOCJIEZICTBUM  MCHOJIB30BaThCS  O0OYYAIOIUMUCS
JUIsl OCBOEHHSL HOBBIX TEM.

JlabopartopHas pabota

JlabopatopHnass ~ pabota  —  oO0s3aTEIbHBIN
KOMITOHEHT OOJIBIIIMHCTBA o0pa3zoBaTeIbHbIX
nporpamMMm. CTyneHTbl Ha TMPAKTHUKE YCBaUBaIOT
TEOPETUUYECKUE OCHOBBI u puoOpeTaroT
NpakTUUYECKUEe yMEHUssT U HaBbIKU.  ONBIT
UCCIICJIOBAHUSI pa3BUBAaET yMEHUE HaOJI0AaTh,
u3MepsATh,  paboTaTh C  MarepuasamMu  Hu
BBIUUCIIUTENRHOM  TexHuUkoW.  [lpuuem  kak
CaMOCTOSITENIbHO, TaK U B COCTaBE MUHU-TPYIIIIHI.




IIpoext

[Ipoektr mnpexacraBisger coOOl y4deOHBIH MPOEKT,
BBITMIOJIHAEMBIA 00yYalOMMUMCS B paMKax OIHOTO
WM HECKOJBKUX YYE€OHBIX MPEIMETOB C LEJIbIO
MPOJIEMOHCTPUPOBATh  CBOM  JOCTHXKEHUS B
CaMOCTOSITEIBHOM ~ OCBOCHHHM  COACPKAHUA U
METOMOB W30paHHBIX O00JacTe 3HAHWKA W/WUIN
BUJIOB NEeSATENBHOCTH U CHOCOOHOCTb
IPOEKTUPOBATh U OCYLIECTBIIATH LIE€IECO00pa3HYIO
U pe3yJbTaTUBHYIO  JESATENBHOCTh  (y4eOHO-
IIO3HABATEJIbHYI0, KOHCTPYKTOPCKYIO, COLMAIbHYIO,
XYJI0’)KECTBEHHO-TBOPUYECKYIO).

Keiic-3aganue

[IpobnemHoe 3amaHue, B KOTOPOM OOydYaromiemycs
MpeaaramT OCMBICIIUTD peallbHYIO
npodeccCHoHaTbHO-OPUEHTUPOBAHHYIO  CUTYAIIUIO,
HEOOXOUMYIO JIJISl pEIIeHHs] TAHHOW MPOOIEMBI.

10.

Tect

Cucrema CTaHJapTU3UPOBAHHBIX 3a/1aHUH,
MO3BOJIAIONIAS ~ aBTOMATU3UPOBaTh  IPOILEAYPY
U3MEPEHUST  ypOBHA  3HAaHMM U yMEHHUH
o0yJaromerocs.

11.

HuddepenunpoBaHHbIif
3a4€T

KonTponrHoe meporpusarre, KOTOpoe MPOBOIUTCS
M0 OKOHYAHWIO M3Yy4YEHHUS JUCHUIUIMHBI B BUJIE,
MIPEyCMOTPEHHOM YU€OHBIM IJIAHOM.




2. @®opMBbI KOHTPOJIA ¥ OLleHUBAaHMS (popMHUPYyeMBbIX KOMIIETeH U

Koa n Pasznen/Tema Texkymuiit KOHTPOJIb Py0exubiii IIpomexyTouHast
HAUMEHOBAHME KOHTPOJIb aTrecTanus
(opmupyembIx OueHouyHoe cpeacTBO
KOMIIeTeHI M
Paznen 1.
OCHOBBI CTpOECHUS
BEILECTBA
OK 01 CrpoeHne aToMOB 1.Tect «Ctpoenue aTomoB
XUMHUYECKUX 3JIEMEHTOB U | XUMHUYECKHUX 3JIEMEHTOB U
IIPUPOJIa XUMHUECKON IIPUPOJIa XUMHYECKOMN CBA3N».
CBA3U 2. 3a1aun Ha COCTABIICHHE
XUMHUUYECKUX (HopMyT
JBYXaTOMHBIX COE€MHEHUN
(oKCHIOB, CYJIb(PUIOB,
TUJPUJOB U T.I1.).
OK 01 [lepronnueckuil 3aKOH U IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 tabnuia /.. MenzaeneeBa | TeopeTUYECKUE 3a1aHUS HA

XapaKTepu3aluio XUMUYECKUX
DJIEMEHTOB: «MeTamInyecKkue
/ HeMeTaJJIN4YECKUE CBOMCTBA,
AIEKTPOOTPULIATEIHLHOCTh U
CPOJICTBO K DJICKTPOHY
XUMHYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U




MIOJIO’KCHUEM B
MIEPUOANYECKON CUCTEME
XUMHYECKHUX 3jieMeHToB [[. .
MeneneeBay.

Paznexn 2. KonTposbHas

XUMHUYECKHUE peaKIuu pabota «CTpoeHHue
BEILIECTBA U
XHUMHYECKHE
PEAKLIMI

OK 01

THbl XUMUYECKUX
peakuuin

1.3agaun Ha cocTaBICHUE
YPaBHEHUM pEeaKIUi:
-COeIUHCHMUS, 3aMEIICHUS,
pazyioxkeHus, 0OMeHa
2.3aga4m Ha pacyer
KOJWYECTBEHHBIX
XapaKTepUCTHUK MPOAYKTa
PEAKIINM COCTUHECHUS,
MacCOBOH MJIM 00BEMHOM 10N
BBIX0/1a MMPOYKTa PEaKIuu
COEJIMHEHUS OT TEOPETUUECKU
BO3MOKHOT'0; 00bEMHBIX
OTHOILICHUI Ta30B;
KOJUYCCTBEHHBIX
XapaKTePUCTUK UCXOTHBIX
BEILIECTB U MIPOIYKTOB
peakIuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOIYKTa PEAKIMH, €CIIU OJHO




W3 BEIECTB JAHO B BUJIE
pacTBoOpa ¢ OMpeIeIICHHOM
MacCOBOM JI0JIeH

PACTBOPEHHOI'O BEIIECTBA.

OK 01 DJIEKTPOIUTUYECKAS 1. 3amaHust Ha coCTaBICHHUE
JACCOILMALINS U MOHHBIN MOJICKYJISIPHBIX M MOHHBIX
oOMeH peaKuuii ¢ y4acCTHEM OKCHJIOB,
KHUCJIOT, OCHOBAHMU U COJIEH,
HMOHHBIX PEaKIIUM THAPOJIM3a
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KUCJIOTHOCTH
Cpeabl.
2. JIJabopaTtopHas paboTa
«Peakuu ruaposinzay.
Pa3nmexn 3. KonTponbHas
CrpoeHue u cBOWCTBA pabora «CoiicTBa
HEOPraHUYECKHUX BEIIESCTB HEOPraHUYECKUX
BEIIICCTBY
OK 01 Knaccuduxarus, 1.Tect «Homenknatypa u

HOMEHKJIaTypa U CTPOEHUE
HEOPTaHUYECKUX BEILIECTB

Ha3BaHWE HEOPTAaHUYECKUX
BEILIECTB UCXOJS U3 UX
XUMHUUYECKOU (hOpMYJIbI WU
COCTaBJICHHUE XMMHUYECKOMN
dhopMyJIbl KCXO/S U3 Ha3BaHUS
BEILIECTBA 110 MEXKIYHAPOIHOU
WJIM TPUBUAJIBHOU
HOMEHKJIATYpe».

2.3aa4m Ha pacyeT MacCOBOMU




JIOJIH (MacChl) XUMHYECKOTO
AJeMEHTa (COEIMHEHHUS)B
MoOJIEKyJIe (CMecH).
3.1IpakTnyeckue 3agaHus 1o
KJ1accu(uKaIum,
HOMEHKJIAType U XUMUYECKUM
dbopmynaM HEOpraHUYECKUX
BEIIECTB PA3JIMYHBIX KIJIACCOB.

OK 01
OK 02

DU3UKO-XHUMHUYECKUE
CBOMCTBA HCOPTaHNYCCKHUX
BCIICCTB

1.Tect «OcobennocTn
XUMHUYSCKHX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHHH,
aM(OTEepHBIX TUIPOKCUJIOB U
COJICI.

2.1Ipaktuxo-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJIaHUsI Ha
CBOMCTBA U NOJIyYEHHUE
HEOPraHUYECKHUX BEIIECTB.
3.JlabGopaTopHas pabora
«CBOMCTBa METAJJIOB U
HEMETAIIOBY.

OK 01
OK 02

[IpounsBoacTBO
HEOPraHUYECKUX BEILECTB.
3Ha4YeHUE U IPUMEHEHUE B
OBITY M Ha MPOU3BOJICTBE

IIpakTUKO-OpUEHTUPOBAHHBIE
3a/IaHUS TI0 COCTABJIEHUIO
XUMHUYECKUX PEAKLIHM C
y4aCTHEM HEOPraHUYECKHUX
BEILIECTB, UCIIOIb3YEMbIX JJISI
ux

UJIEeHTUPUKAIIY 1




MPOMBIIIJIEHHBIX CITIOCOOOB
MOJTYYCHHSL.

Pa3znen 4. Kunetnueckue u KonTtponrpHas
TEPMOJMHAMHYECKUE pabota
3aKOHOMEPHOCTH «CKkopocTb
IIPOTEKaHUS XUMUYECKUX XUMHUYECKON
peakumit peaKkuuu u
XUMHUYECKOE
paBHOBECHE»
OK 01 Kunernueckue 1. JlabopaTtopHas pabora
OK 02 3aKOHOMEPHOCTH «OnpeneneHne 3aBUCUMOCTH
IPOTEKAHUS CKOPOCTHU PEAKLIUU OT
XUMUYECKUX pEaKIUil KOHLIEHTPAIUU PEearupyromnmx
BEILECTBY;
2. IIpaktuko-
OpPUEHTHUPOBAHHBIE
TEOPETHUUYECKUE 3aJaHUs Ha
aHanu3 (HaKTOPOB, BIMSIONTUX
Ha U3MEHEHHUE CKOPOCTH
XUMHYECKOU pEAKIIUU.
OK 01 TepmoanHaMuueckne 1. 3agauu Ha pacyeTsl
OK 02 3aKOHOMEPHOCTH TETUTOBBIX
MIPOTEKAHUS XUMUYECKUX 3 (HeKTOB XUMHUECKUX
peakuuii. PaBHoBecue peaKunit

XAMUYECKUX PEAKLINI

U OTIpe/IeTICHHUE TUTIA PEeaKIUU
(o terioBoMy P deKTy:
IK30-

U DHAOTEPMUYECKHUE).




2. IIpaktuko-
OpPUEHTHUPOBAHHBIE

3a/laHds Ha IPUMEHEHNE
npuHuuna Jle [larense ms
HaXOKJEHUS HaIlpaBJICHUS
CMELICHUS PABHOBECHS
XUMHUYECKON PEAKINU U
aHaJIN3

(akTOpOB, BIMSIOMINX HA
CMEUICHUE XUMHYECKOTO
PaBHOBECHSI.

3. JlabopatopHas pabora
«M3yuenue BnustHUA
pa3IMYHBIX

(hakTOpOB Ha CMEIIECHUE
XUMHUYECKOTO PABHOBECHSY.

Paznen 5. lucnepcHbie
CUCTEMBI

KonTponpHas
pabota 1o Teme
«JlucnepcHbie
CHCTEMBI»

OK 01
OK 02

JlucriepcHbIe CUCTEMBI U
(bakTOphl UX YCTONYHBOCTH

1. 3agaum Ha TPUTOTOBJICHUE
pacTBOPOB.

2.IIpaktuxko-
OpPUEHTHUPOBAHHBIE PACUETHbBIE
3aJlaHusl Ha JUCTIEPCHBIE
CUCTEMBI, UCIIOJIb3YEMBIC B
OBITOBOI ¥ MPOU3BOJCTBEHHOMN
JIeSATEIbHOCTH YEJI0BEKa.




OK 01

HccienoBanne cBONCTB
JIMCTIEPCHBIX CUCTEM

JlabopaTtopHas pabota
«]IpuroroBienne pacTBOpOB»;
«HccnenoBanne TUCIIEPCHBIX
CUCTEMD.

Paznmen 6.
CtpoeHue u CBOMCTBA
OpraHUYeCKUX BEIECTB

KonTposbHas
pabota «CtpoeHue
Y CBOMCTBA
OpraHUYECKUX
BEILIECTBY

OK 01

Knaccuduxanus
CTpOEHHE U HOMECHKJIaTypa
OpPTraHUYECKUX BEIICCTB

1. 3agaHus Ha cocTaBiIeHUE
HAa3BaHHUU OPraHUYECKUX
COEIMHEHUH 110 TPUBUATIBHOU
VI MEKTyHapOTHOU
CHUCTEMATHYECKOU
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYJT
OpTraHUYECKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3agaum Ha omnpeIeNICHHE
npocreniieit GopMyIibl
OPraHUYEeCKOU MOJIEKYJIBI,
HCXOJIS1 U3 DJIEMEHTHOTO
cocTaBa

(B %).

OK 01
OK 02

CaolicTBa
OPTaHUYECKUX COCTMHECHUN

1. 3aganus Ha cocTaBlIeHUE
YPaBHEHUIN XUMHUYECKHUX




peaKkuuy ¢ y4acTUEM
OpTraHUYECKUX BEIIECTB HA
OCHOBAHUHU UX COCTaBA U
CTPOCHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHHI XUMUYECKHUX
peaKuui, HIUTIOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA C
YYETOM

MEXaHU3MOB MMPOTEKAHUS
JIAHHBIX pEaKIUi U
T€HETUYECKOU CBS3U
OpTraHUYECKUX BEIECTB
Pa3HBIX

KJIACCOB.

3. PacuerHsie 3a1a4u 1o
YPABHEHUSIM PEAKIUN C
y4acCTUEM OPTaHUYECKUX
BEIIECTB.

4. JJabopaTopHas pabota
«lTonyuenue sTniieHa u
W3YYECHHUE €TI0 CBOMCTBY.

OK 01
OK 02

OpraHuueckue BellecTBa B
KU3HEAEATEIbHOCTU
YeJioBeKa.

[TpousBoacTBO U
MIPUMEHECHHUE
OpraHUYeCKUX BEIIECTB B

IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHUA 110 COCTABJICHUIO
XUMMYECKUX PEAKIUH C
Y4aCTUEM OPTaHUYECKHUX
BEILIECTB, UCITOIb3YEMBIX JJIS
1704




IMPOMBIIIJICHHOCTH

UJeHTU(UKAITIHN B OBITY U
IIPOMBIIIICHHOCTH

Pasnen 7.KauecTBeHHbIE
peakuyu 0OHapyKEeHUs
OpPraHUYECKUX U
HEOPraHUYECKUX BEILECTB

OK 01

Oo6nHapyxeHue
HEOPTaHUYECKUX KaTHOHOB
Y aHUOHOB

JlaGoparopHas paboTa

1. AHanuTuyeckue peakuu
KaTuoHOB [-VI rpym;

2. AHUINTUYECKUE PEAKIINHT
aAHUOHOB.

3.1IpakTrueckue 3aaHus Ha
COCTaBJICHHE YPAaBHECHUIN
peakuuii oOHapy eHus
aHUOHOB, B T.Y. B
MOJIEKYJISIPHOM U MIOHHOU
dbopmax.

OK 01

Oo6nHapyxeHue
OPTaHUYECKUX BENIECCTB
OTJICJBbHBIX KJIACCOB C
HCIIOJIb30BaHUEM
Ka4ECTBEHHBIX PEAKIU

1. JlabopatopHas pabora:
KauecTBeHHbIC peakuu Ha
OTAEJIbHBIE KJIACChI
OPraHUYECKUX BEIIECTB;
KauecTBeHHbIl aHATU3
OPraHUYECKUX COCAUHEHUU T10
(GYHKITMOHATBHBIM TPYIIT
2.IlpakTnueckue 3aJaHus Ha
COCTaBJICHNE KaYE€CTBEHHBIX
peakuuii oOHapy eHus
OPraHUYECKUX COCIMHECHUN.




Paznen 8. Xumust B ObITy U
MIPOU3BOJACTBEHHOM

3ammTa Kevica (¢
y4eToM Oyaytieit

NEATEeIIbHOCTH YeJIOBEKa npodeccruonanbHOM
JCSATCIIEHOCTH)
OK 01 Xumusi B ObITY U Keiic (c yueroMm Oyaytieit
OK 02 IIPOU3BOACTBEHHOU npodeccuOHaAIbHON
OK 04 JIeSITeIbHOCTH YeJIOBEKa NesaTeIbHOCTH) Bo3MoskHbIe
OK 07 TEMBI KEHCOB:
K 1.1 1. [Torennenue knumara u
BBICBOOOKJICHUE Ta30BBIX
TUIPATOB CO JTHA OKEaHa.
2. bynymue marepuansl
JUJISl MAIIMHOCTPOEHUS.
3. HoBbie MaTepuaibl ajis
COJIHEUHBIX OaTapei.
4, JlekapcTBa Ha OCHOBE
PACTUTEIIbHBIX IIPenapaToB.
Paznen 9. UccnenoBanue u 3ammura Keiica (¢ HuddepenumpoBaHHbIit
XAMUYECKUN aHAJIU3 y4eToM OyIyIiei 3a4€T
00BeKTOB Onochepsl npodeccruonanbHOM
JEATEIIbHOCTH )
OK 01 OcHoOBBI 1a0OpaTOPHOI 1.JIaGopaTtopHas padota
K 2.1 MPaKTUKU B «OcHOBBI TabOpaTOPHOI

npodeCCUOHATIBHBIX
nabopaTopusix

MPAKTUKNY.

2.3a1ayn Ha BEIYUCIICHUE
CpEeIHEro 3HaYCHUs
AKCTIIEPUMEHTAJIbHBIX TaHHBIX,
MOTPEIIHOCTH.




3.IlpencraBneHue pe3yapTaToB
DKCIEPUMEHTA B Pa3IMYHON
dbopwme (Tabnwuia, rpaduk,)

OK 01
OK 02
OK 07
IIK 2.3

XUMUYECKUI aHaIu3 Mpoo
BOJIBI

1.Tect «CBolicTBa U cocTaB
BOJBI».

2.IlpakTuko-
OpUEHTHUPOBAHHBIE
TEOpETUUYECKHE 3aJaHus Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPKEHUS KOHIICHTPALIUNA U
nepecyeT KOHIEHTpaui (¢
HCIIOJIb30BaHUEM
HOPMATHBHBIX JOKYMEHTOB).
3.JIaGopaTtopHas pabota
Omnpenenenue pH Boae! u ee
KHUCJIOTHOCTHU,;

OnpeneneHue KeCTKOCTU
BOJIbI U CITIOCOOHKI €€
YCTpaHEHHUS.

OK 01
OK 02
OK 07
IIK 1.1

XUMHUYECKUN KOHTPOJIb
KayeCcTBa MPOAYKTOB
MUTaHUS

1. Tect «Oprannueckue u
HEOPraHUYECKUE BEIIECTBA,
BXOZSLIME B COCTAB
IIPOYKTOB

MATAHUSY .

2. IIpakrtuko-
OPHUEHTUPOBAHHBIE
3a7laHusl 110 KYJIMHAPHOU
TEMAaTHKE.




3. JlabopatopHas pabora (Ha
BBIOOD):

«OOHapyKeHHE HUTPATOB B
POAYKTAX TTUTAHUSY,
«HccnenoBanne Npo1yKTOB
MUTAHWS HA HATHIUE
YTIIEBOJIOB

(MyKa, TBOPOT, MOJIOKO,
Horypr)

Ha HAJIM4YKE yTIJIEBOIOB
(kpaxmall, TIIF0K03a,
caxaposa)».

OK 01 Xumuueckuil ananus npod | 1.Tect no teme « XUMHUYECKHIA

OK 02 II0YBBI COCTaB HEOPIaHUYECKUX U

OK 07 OpraHUYECKUX YIA0OPEHUN.

IIK 1.1 2.3aganmne «B3anMocBsI3b
COCTaBa MOYBHI, TUI MOYBBI U
€€ Ha3HaYCHUs».
3.JlabGopaTopHas pabora
Omnpenenenue pH BogHOM
BBITSKKH ITOYBBI, €€
KHCJIOTHOCTH U HIEJIOYHOCTH.

OK 01 HccnenoBanre 00bEKTOB 3ammTa IpoeKTa

OK 02 ouochepsl Bo3MoxkHBIE TEMBI:

OK 04 1. Uccnenosanue coctasa

OK 07 MHHEPAIIBHOW BOJIBI

[IK 2.1 PEKOMEHIALMH 10 €€

HCIIOJIB30BAaHHIO.




2. Uccnenosanue
pPa3pyLIAOUIETO JECUCTBUS
MPUPOIHON BOJIBI HA TIOYBY.

3. HccaenoBanue KkauecTBa
MOJIOKA.
4, Uccnenosanue npod

BO/JIONIPOBOJIHOM BOABI HA
MPEIMET YCTPAaHCHUS
’KECTKOCTH.

5. YcTpaHeHHe )KECTKOCTH
BOJIbI B
CEJIbCKOXO03SIMCTBEHHOM
NESITEIHLHOCTH.




3. Kpurtepuu oneHuBanusi GopMUpPyeMbIX KOMIIETEHIUI

Kpurtepun oneHKku yueOHOM AeITeIbHOCTH 110 XUMHUH

Pe3ynpraroM MpoBEpKM YpOBHS YCBOEHHMS y4eOHOIro marepuaia SBIISETCS
oTMmeTKa. [Ipu oLleHKe 3HaHMI ydanuxcs npeanoaraeTcs oopamaTs BHUIMaHUe Ha
NPaBUIBHOCTb, OCO3HAHHOCTH, JIOTMYHOCTh W JIOKa3aTEJbHOCTh B H3JI0KEHUU
MaTepuana, TOYHOCTh  HCHOJB30BAHMS ~ XUMUYECKOM  TEPMHUHOJIOIHH,
CaMOCTOATENBHOCT,  oTBeTa.  OleHKka  3HAaHMW  Opeanosiaraer  ydér
UH/IMBUIYAJIbHBIX OCOOCHHOCTEM ywammxcs, Jup(epeHIUpPOBaHHBIA MOAXOA K
OpraHu3anuu padoThl.

Hcxoas 13 NOCTaBICHHBIX LIETIEH, yUUThIBACTCS:
* [IpaBMIIBHOCTh U OCO3HAHHOCTH U3JIOKEHUSI COJEPIKAHUS, MOJHOTY PacKpbITUS
HOHSTUN, TOYHOCTh YIIOTPEOICHNS HAyUYHbIX TEPMUHOB.
* CreneHb (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U O0IICYYEOHBIX YMEHHM.
* CaMOCTOATEIIBHOCTb OTBETA.
* PedeByro rpaMOTHOCTB U JIOTHYECKYIO MTOCIIEI0BATEIbHOCTh OTBETA.

Kpurepnn oieHKM KOMIIBIOTEPHOW MPE3ECHTALINU:

No Kputepun onieHku basnel OneHka
/11
1 KomnprorepHas npe3eHTaius COOTBETCTBYET 5 OTin4HO

LEJSIM U 33J]a4aM JUCIUIUIMHBL, COJIEp/KaHue
IIPE3EHTALUU [TOJIHOCTBIO COOTBETCTBYET
3asIBJICHHOW T€ME, PACCMOTPEHBI BOIPOCHI O
npo0ieme, ciaiiibl pacroIOkKeHbl JOTUYHO,
MOCJIEIOBATENBHO, 3aBEPILIAETCS PE3CHTALIUS
YETKUMU BBIBOJAMH.

2 | KommproTepHas mpe3eHTalus COOTBETCTBYET 4 Xopo1o
LEJSIM U 33J]a4aM JUCIUILIMHBL, COJIepyKaHue
IPE3EHTALNU MTOJIHOCThIO COOTBETCTBYET
3asBJICHHOM TeMe, 3asBJICHHAsi TeMa PacKpbITa
HEJ0CTAaTOYHO IMOJIHO, TPH 0(OPMIICHUH
PE3EHTALNY UMEIOTCSI HEI0UETHI.

3 | KommbrorepHas mpe3eHTaIus COOTBETCTBYET 3 VY noBnerBop
LEJIIM M 3a7adaM JUCHUILIAHBL, HO ¢& UTEIILHO
coJiep KaHHE HE B TIOJTHOM MEepe COOTBETCTBYET
3asIBJICHHOW TeMe, 3asBJICHHAS TeMa pacKpbITa
HEJI0CTaTOYHO ITOJTHO, HapyIIeHa JIOTHYHOCTh U
MIOCJICTIOBATEILHOCTh B PACITOIOKEHUH CIIAMJIOB.

4 | IIpe3zenTanus HE  COOTBETCTBYET LIEJISIM U 2-0 HeynoBners
3a/1ladyaM JUCITUTUIMHBI, COJIEPKaHNE HE OpPHUTETHHO
COOTBETCTBYET 3asIBJICHHOW TEME U U3JI0KEHO He
HAYYHBIM CTHJIEM.




Kpurepuu ouienku pedeparon, J0KIa10B, COOOUIEHUH, KOHCTIEKTOB:

No
/o

Kpurepun onenku

bamer

Onenka

CooTBeTCTBHE LENSIM M 3aJadyaM JUCLUIUIMHBI,
aKTyaJIbHOCTb ~TE€MBl U  pacCMaTpUBAEMBbIX
npooiieMm, COOTBETCTBHE COJIepKaHUs
3asIBJICHHOI TeMe, 3asBJIEHHAs T€Ma IOJIHOCTBIO
packpbiTa,  pacCMOTPEHHE  JIUCKYCCHOHHBIX
BOIIPOCOB IO MpoOJeMe,  CONOCTaBJICHBI
pa3IuyYHbIe TOUYKH 3peHMUs o
paccMaTpHUBaEMOMY BONPOCY, HAYYHOCTb SI3bIKa
U3JI0KEHHUS], JIOTUYHOCTh U MOCIEA0BATENIbHOCTD
B U3JI0KEHUH MaTepuasna, KOJIHYECTBO
UCCJIEIOBAHHOM JIMTEPATypbl, B TOM YHCIIE
HOBEHIINX UCTOYHUKOB IO MPOOJIEME, YETKOCTh

BBIBOJIOB, 0()OpMIIEHHE PAOOTHI COOTBETCTBYET

PEABSBISIEMBbIM TPEOOBAHUSIM.

5

OT1aIu4HO

CooTBercTBHE LIENIAM M 3a/ayaM JUCIUIUINHBI,
aKTyaJIbHOCTb ~TE€Mbl U  pacCMaTpUBAEMbIX
npooJiieMm, COOTBETCTBUE CoJIepKaHUs
3asIBJICHHOI TeMe, HayYHOCTb SI3bIKa U3JI0KEHUS,
3asBJICHHass TEMa pACKpbITa HEIOCTATOYHO
MOJIHO, OTCYTCTBYIOT HOBEWILNE JUTEpaTypHbIE
UCTOYHUKU MO Tmpodsieme, npu oPOpMIIEHUU
pabOoThl UMEIOTCS] HEJIOUETHI.

Xoporuio

CooTBeTcTBUE LENSIM U 33ja4yaM JIUCHUTLINHBI,
colepkaHue pabOThl HE B TOJIHOM Mepe
COOTBETCTBYET 3asBIICHHOM TEMeE, 3asBJICHHAsd
TeéMa  PacKphiTa HEJIOCTaTOYHO TIOJIHO,
HCITIOJIb30BAHO HEOOJIBIIIOE KOIMYECTBO HAYYHBIX
MCTOYHHMKOB,  Hapyll€eHa  JIOTUYHOCTh U
IIOCJIEIOBATEIBHOCTD B

U3IIOKEHUW  MaTtepuana, mnpu  0opOopMIICHUU
paboThl UMEIOTCS HEJIOYETHI.

Y noBneTBop
UTEIBHO

PaGota He cOOTBETCTByeT WENsIM W 3ajadyaM
JTVCLUUIUIMHBI, COACp)KaHue pabOThl  HE
COOTBETCTBYET  3asIBJICHHOM TEME,
cojiep>kaHre pPaOOThl HW3JIOKEHO HE HAyYHBIM
CTHJIEM.

2-0

Heynosiers
OPUTETBHO




Kpurepuu o1ieHKH KOHTPOJIBHOM pabOTHI:

/o

Kpurepun onenku

bamer

OrneHka

KoHTposnbHas padoTa nmpeacTaBieHa B
YCTaHOBJICHHBIN CPOK M 0()OPMIICHA B CTPOTOM
COOTBETCTBHH C M3JI0KCHHBIMHU TPEOOBAHUSIMHU;
- IOKa3aH BBICOKUH YPOBEHb 3HAHMS U3yYCHHOTO
MaTepHaa o 3aJJaHHON TeMe, MPOSIBJICH
TBOPYECKUH MOJIX0]T IIPH OTBETE HA BOIIPOCHI,
yMEHHE TITyOOKO aHaJIU3UPOBATh MPOOIEMY U
JieJIaTh 000O0IIAIOIINE BHIBOIHI;

- paboTa BBITIOJTHEHA TPAMOTHO C TOYKH 3PCHHSI
ITIOCTABJICHHOM 3aJ1a4H, T.€. 0€3 OIMOOK U
HEJI0YETOB WIIH JIOMYIIEHO He 00Jiee 0qHOTO
HEJI0YeTa.

5

OT1aIu4HO

- KOHTpOJbHAs paboTa TMpejacTaBieHa B
YCTAaHOBJICHHBIH  CpOK U odopmiieHa B
COOTBETCTBHUH C U3JIOKECHHBIMHU TPEOOBAHUSIMU;

- MOKa3aH JOCTATOYHBIA YPOBEHb 3HAHMUS
U3YYEHHOr0 MaTepuaja 1o 3aJaHHOW TeMe,
MPOSIBJICH TBOPYECKUM MOJXOJ] MPU OTBETE Ha
BOIIPOCHI, YMEHHUE aHAJIU3UPOBATh MpoOIeMy U
JIeNIaTh 0000IIAIOIINe BBIBOIEL,

- paboTa  BBITIOJIHGHA  IOJHOCTBIO, HO
JOMYLIEHO B HEil: a) He OoJiee 0JJHOI HerpyOou
OoIIMOKY ¥ OJHOI'O HEJOUETA

0) uiu He 0oJiee IBYX HEJIOYETOB.

Xopomio

- KOHTpOJbHAsE paboTa TMpelcTaBlieHAa B
YCTaHOBJICHHBIN CPOK, MPU 0(HOPMIICHUH PaOOThI
JOTMYIIEHbl HE3HAYUTENbHBIC OTKIOHEHUS OT
U3JI0KEHHBIX TPEOOBAHUM;

- MOKa3aHbl MHUHHUMAJIbHBIE 3HAHHUS  TIO
OCHOBHBIM T€MaM KOHTPOJILHON paOOThI;

- BBITIOJITHEHO HE MEHEE IMOJIOBUHBI PaOOTHI
WJIA JONYIIEHBI B HEU

a) He OoJiee IBYX rpyObIX OMIMOOK,

0) He Oosee omHOM rpyOOM OMIMOKKM U OJHOTO
HEeJI0ueTa,

B) He OoJiee IBYX-TpeX HErpyObIX OUIMOOK,

') oJHa HerpyOast omrbKa U TpU HEI0YeTa,

J1) IPY OTCYTCTBUH OMHOOK, 4—5 HET0UETOB

Y nosuerBop
UTEIILHO

- YHUCJIO OMMOOK M HEIOYETOB MPEBOCXOIUT
HOpMY, TIPH KOTOPOl MOKET OBITh BBICTaBICHA
OLICHKA  «YJOBJICTBOPUTEIBHO» WM  €CIIH

2-0

Heynosners
OPHUTEIBHO




OPAaBWJIBHO  BBIIIOJHEHO  MEHEE  IOJIOBUHBI
padoThI;

ecJIM 00yYaroluicsa He MPUCTYIAI K
BBIMIOJTHEHHUIO paOOThI WU MPABUIBHO BBITOIHIII
He 0osiee 10 mpoIeHTOB BCeX 3aJlaHMil.

Kpurtepuu onieHKU IpakTUYECKON pabOThI:

Kpurepuu onienku

bansr

Onenka

— TMPaKTHUYECKOE 3a/TaHHE BBIIIOJIHEHO B
YCTaHOBJICHHBIA CpPOK C
HCIIOIb30BaHUEM peKOMEeHIaIu i
MIPETO1aBaTEelIs;
— TIOKa3aHBBICOKMH  ypOBEHb  3HAHMS
M3YUYEHHOI'0 MaTepuaia I10 3aJlaHHOM
TeMe,

— TIPOSIBJIEH TBOPYECKHUM MOJIXO,

— yMeHHE TIyOOKO aHaJu3UpOBaTh MPOOIEMY
U jgenatb  o0oOmaronme  IpPaKTHKO-
OPUEHTUPOBAHHBIC BHIBOJIHI;

paboTa BbIMOJIHEHA 0€3 OMIMOOK U HEA0YETOB

WJIM IOMYIIEHO He 60jiee 0JHOTO HeoveTa.

5

OT1aIu4HO

— TPAaKTHYECKOE 3aJaHUEC  BBIMOJHEHO B
YCTaHOBJICHHBIA CPOK C

HCITOJTB30BaHUEM peKOMeHIaIu i
IperojaBaTers;

— TMOKa3aH XOpOIIMK YpPOBEHb  BIAJCHUS
U3YYEHHBIM MAaTEpPUAJIOM I10 33JJaHHOM TeMe,

— paboTa  BBIMOJHEHA  TOJIHOCTHIO,  HO
JOIYIIIEHO B HEW:

a) He OoJiee OHOM HErpyOOi OMMOKH M OJIHOTO

Hejiouera 0) unu He 6osiee IBYX HEI0YETOB.

Xopomio

— MPaKTUYECKOE 33JJaHUC  BBIMIOJHEHO B
YCTaHOBJICHHBIH CPOK C JaCTHYHBIM
UCIIOJIb30BaHUEM PCKOMEH 1Al
IperoaBaTels;

—  MPOJEMOHCTPUPOBAHBI MHUHUMAJIbHBIC
3HaHWS 10 OCHOBHBIM TE€MaM HW3YYCHHOTO
Marepuaia,

— BBINIOJIHEHO HE MEHEE IOJIOBUHBI Pa0OTHI
WIK JONYIIeHb B HEW a) He OoJiee IBYX
rpyObIX OIINOOK,

0) He Oonee oxHOM rpyOOK OMMOKH M OJIHOTO

Y 1oBIIETBOD
UTEJIBHO




Hejo4yeTa, B) He Oosiee JBYX-TpeX HErpyObIx
OIIINOOK,

r) oaHa HerpyOas ommOKa W TpU HEJoYeTa, 1)
MIpU OTCYTCTBUHU OIIMOOK, 4—5 HEI0YeTOB

— YHCIO OMMUOOK W HEJO0YETOB IMPEBOCXOIUT
HOpPMY, TMPH  KOTOPOH  MOMKET  OBbITh
BBICTaBJICHA OIEHKA «YIOBJIETBOPUTEIHLHO
WIM €CJIU TPaBWIbHO BBINOJIHEHO MEHEe
MOJIOBUHBI 33JJaHUS;

ecn  oOydaromiics He  NpUCTynal K

BBINIOJIHEHUIO ~ 3aJaHusl WM TPaBHIBHO

BBINIOHUI He Oonee 10 mpoueHTOB Bcex

3aJaHUIl.

2-0

HeynosneTs
OpPHUTETBHO

Kputepun onieHku n1abopatopHoit pabOTHI:

Kpurepun onenku

bamsr

Onenka

— 3aJIaHUC BBIMIOJIHEHO B YCTAaHOBJICHHBIN
CPOK C HCIIOJIb30BAaHUEM PEKOMEHIAIHMA
MpernoaaBaTers;
— TIOKa3aHBBICOKUH  ypOBEHb  3HAHUS
M3y4YEHHOr0 MaTepualna Io 3aJaHHOM
TeMe,

— TIPOSIBIICH TBOPUYECKHH MOIXO,

— yYMEHHE TJIyOOKO aHaJu3UpOoBaTh MPOOIEMY
U Jenath  00oOmaronuMe — MPaKTHKO-
OpPUEHTUPOBAHHBIC BHIBOIBI,

pabota BbIMOJHEHA Oe€3 OMMOOK W HEIOYETOB

WJIM JIONYIIEHO He O6osiee 0JJHOTO HeloYeTa.

5

OTIu4HO

3a/laHne BBITIOJIHEHO B
YCTAHOBJIEHHBIM CPOK €
HCITOJTB30BaHUEM peKOMeHIaIu i
IIPETIOIaBaTeIIs;
— TMOKa3aH XOpOIIMH YpPOBEHb  BJIAJACHUS
M3YYCHHBIM MAaTEPUAJIOM I10 33JJaHHOH TeMe,
— paboTa  BBIMOJHEHA  TOJHOCTHIO,  HO
JOIYIIIEHO B HEW:
a) He OoJiee OHOW HErpyOoil OITMOKK M OJTHOTO
HejioueTa 0) uiu He 60s1ee IBYX HEI0YETOB.

Xopouio

— 3aJaHue BBITIOJIHEHO B
YCTAaHOBJICHHBIM CPOK C YaCTUYHBIM
HCTOJIb30BaHUEM PEKOMEH 1Al
MIPETOIaBaTeIs;

Y noBneTBOp
WUTEJIbHO




— TPOJAEMOHCTPHPOBAHBI MUHHMAaJIbHbIE
3HaHUS TI0 OCHOBHBIM TE€MaM H3yYEHHOTO
MaTepuana;

— BBIMIOJTHEHO HE MEHEe TOJIOBUHBI PadOTHI
WM JIOMyILIEHbBl B HEW a) He OoJsiee JBYX
rpyOBIX OLINOOK,

0) He Oosee omHON rpyOOW OMIMOKKM U OJHOTO

HeJo4YeTa, B) He Oosiee JBYX-TpeX HErpyoObIxX

OIIHOOK,

I') OJlHa HerpyOas omuOKka W TPU HeJoYeTa, 1)

IIPU OTCYTCTBUU OLIMOOK, 4—5 HEI0YETOB

— YHCIO OMMWOOK W HEI0YETOB MPEBOCXOIUT
HOpMY, TMpU  KOTOPOM  MOXKET  OBITh
BBICTABJICHA OILIEHKA «YJIOBJIETBOPUTEIBHOY
WA €CJIM NPaBWIbHO BBIIIOJHEHO MEHEE
MOJIOBUHBI 33]IaHUS;

Heynosners
OpPUTEIBHO

ecni  oOydaromMiicss He  NpUCTyHal K

BBITIOJTHEHUIO  3aJIaHUsl WM MPABUIIBHO

BBITIOTHUI He Oonee 10 mpoIeHTOB Bcex

3aJlaHUM.

Kputepun orieHku mpoekTa
Kpurepnii VYpoBHU CHOPMHUPOBAHHOCTH HABBIKOB MPOEKTHOM
JIeSITEILHOCTH
bazoBblii IToBbIIIEHHBIN

CaMocTosgTenbHOe Pabora B rienom PaboTa B rienom
pruoOpeTeHNE CBHUJICTEIILCTBYET O CBHUJICTEIILCTBYET O

3HAHUU U PELICHUE
nmpo0iaem

CITOCOOHOCTH
CaMOCTOSITEJIBHO C OIOPOU
Ha ITOMOIIb PYKOBOIUTESA
CTaBUTH MPOOJIEMY U
HAXOJHUTh IyTH €€
pEIICHMS;
MIPOJIEMOHCTPUPOBAHA
CIIOCOOHOCTH MPUOOpPETAThH
HOBBIC 3HAHUS W/WIH
OCBaMBaTh HOBBIC CIIOCOOBI
NIEHCTBUM, TOCTHTaTh Ooee
ri1yOOKOTO MOHUMaHUS
W3YYEHHOTO

CIIOCOOHOCTH
CaMOCTOSITEIIHO CTaBUTh
po0JIeMy ¥ HaXOIUTh Iy TH
€€ pEeIICHHUS;
IPOJACMOHCTPUPOBAHO
CBOOO/IHOE BJIaJI€HUE
JIOTHYECKMMHM OICPAIIUsIMHU,
HaBbIKAMHU KPUTHYECKOTO
MBIIIICHHS, YMCHHE
CaMOCTOSITEJIbHO MBICIIHUTD;
IPOJCMOHCTPUPOBAHA
CIIOCOOHOCTH Ha 3TOM
OCHOBE NMPUOOpETaTh HOBBIC
3HAHUS U/WJIA OCBAaUBATh
HOBBIE CIIOCOOBI JCHCTBHH,
JocTUTaTh 0oJiee TIIy00KOro
MOHUMAaHUS TPOOIEMBI




3HaHue npeamera

[IpoaeMOHCTPUPOBAHO
MOHMMAaHUE COJIePKaHUs
BBITIOJTHEHHOM paboThl. B
paboTe U B OTBETax Ha
BOMPOCHI IO COJIEPIKAHUIO
pabOThI OTCYTCTBYIOT
rpyOble OmuOKH

[IpoaemMoHCTpUPOBAHO
CBOOO/IHOE BJIaJICHUE
IIPEAMETOM ITPOEKTHOU
nearenbHoCcTH. OmnOKu
OTCYTCTBYIOT

PerynsaruBHbie [TporeMoHCTpHPOBAHEI Pa6oTa TiarenbHoO
IecTBUS HaBBIKH OTIPENICIICHUS TEMBI | CTUIAHUPOBAaHA U

U IJIAHUPOBAHUS pabOThL. | TIOCIEIOBATEIHHO
PaboTa nmoBeneHa 10 KOHIIA | peajl30BaHa, CBOEBPEMEHHO
U TIpEJICTaBJIeHa KOMUCCHH; | TPONICHBI BCE
HEKOTOPBIE ATAIIbI HEOOXOMMBIE ATAIbI
BBITIOJTHSUTUCH TIO]T OOCYXXIEHHS U
KOHTPOJIEM U TIpU MPEICTaBICHHUS.
nojaepxKke pykopoautens. | KoHTposnb u koppekuus
[Ipy >TOM TPOSABIAIOTCA | OCYIIECTBIISIIUCH
OTJENbHBIE DJIEMEHTHI CaMOCTOSITENTEHO
CaMOOLICHKH U
CaMOKOHTPOJIS
oOyyarorerocs

KommyHukarms [TpogeMOHCTpHPOBAHEI Tewma sicHO omnpenenena u
HaBBIKH O(POPMIICHHS HOSICHEHA.
MPOEKTHOM pabOoThI u | Tekct/cooOiieHrne XopoIo

MOSICHUTEIbHOM 3alMCKH, a
TAKK€ MOJATOTOBKHU MPOCTOU
npe3eHTanuu. ABTOp
OTBEYAET HA BOMPOCHL.

CTPYKTypHpOBaHbl. Bce
MBICJTH BBIPQKCHBI SICHO,
JIOTHYHO, ITOCJICI0BATCIIBHO,
apryMEHTUPOBAHHO.
Pabota/coobiieHue
BBI3BIBACT UHTEpPEC. ABTOP
CBOOO/JHO OTBEYAET HA
BOITPOCHI

Tadaunma cooTBeTCTBUSA
0AJIJILHO-PEHTUHIOBOI0 M OTMETOYHOI0 KOHTPOJIsI

YpoBeHnb Cymma TpaguuuoHHasA OLIEHKA
chopMHUPOBAHHOCTH PEUTHHIOBBIX
KOMITeTeH Uil 0aJJI0B
IToBBIIICHHBIN 90-100 OtanyHo
ba3zoBrIit 75-89 XopoIo
[ToporoBbiii 60-74 Y 10BIE€TBOPUTETBLHO
Henocrarounsiit Menee 60 HeynoBneTBopuTenpHO




Kputepuu ouenku nuddepeHiupoBanHoro 3auéra:

[TpomexyTounas aTTecTauus OCYIIECTBIISETCS B BUJIC
g GepeHIIMPOBAHHOTO 3a4eTa.
JuddepeHunpoBaHHbI 3a4eT — TMpecleAyeT Leidb OLEHUTh paldoTy

CTyACHTa 3a CCMCECTp,

PCIICHUIO ITPAKTUYCCKHUX 3a/1a4.

I[MOJIYYCHHBIC TCOPCTHYCCKHUC 3HAHMUA, HUX IMPOYHOCTD,
Pa3BUTHC TBOPYCCKOI'O MBIIIICHUA, HpI/IO6peT€HI/I€ HABBIKOB CaMOCTOSITEIILHOM
pa6OTI>I, YMCHHUC CHHTC3UPOBATH IIOJYYCHHBIC 3HAHUA W IIPUMCHATL HUX K

Ne
n/n

Kpurepuu oneHku

Bbanabl

Ouenka

1

OOyuaronuiics Mpyu OTBETE Ha BCE BOMPOCHI:

- ITPOSIBUII rI1yOOKHeE, TBOPYECKHUE
CIOCOOHOCTM B TMOHMMAaHUU  U3JI0KCHUU
y4eOHO-TIPOrPaMMHOIO MaTepuana;
MOKa3bIBACT BBICOKUI YPOBEHb
KOMIIETEHTHOCTH;

- YCBOWJI B3aUMOCBSI3b OCHOBHBIX IOHATHI U
JUCIUTUINH, UX 3HaYEHUE 1)1 puodperaeMoit
npodeccun; aHATU3UPYET OCHOBHBIE MOHSITHS
C TOYKM 3pEHHS Ppa3IUYHBIX aABTOPOB,
JIEMOHCTPHUPYS 3HAHUE y4eOHOM,
MEPUOTUYECKOU 51 MOHOTpapUUYECKOM
JUTEPATYPhl, 3aKOHOJATENbCTBA B pPaMKax
TEeMAaTUKU JUCHUIUIMHBI M TPAKTHUKUA €ro
MIPUMEHECHUS;

- TOKa3plBa€T  BCE€  CTOPOHHUE W
CUCTEMATUYECKUE 3HAHMS TEOPETHUYECKOIrO
MaTtepuana; BUAUT  MEXIUCHUIUIMHAPHBIC
CBS3U;

- podheCCHOHAIIBHO, IrPaMOTHO,
MOCJIEA0BATEIBHO, XOPOIIUM SI3BIKOM YETKO
u3jiaraer  Marepuars, apryMEHTHUPOBAHO
dbopMyIHpyeT BHIBOJIBI;

- TOJHO, TPaMOTHO M TMOCJIEIOBATEIHHO
W3JIOKUJT OTBETHI HAa BCE JOIMOJHUTEIbHbBIC
BOIIPOCHI U 3aJIaHUS.

5

OTJIUYHO

- TIOKa3bIBa€T  JOCTAaTOYHBIA  YPOBCHB
KOMITCTCGHTHOCTH,  3HaHHS  JICKIIMOHHOTO
Marepuaia, Yy4eOHOW U  METOAUYECKOMU
JUTEPATYPHI, 3aKOHOJATEIHCTBA W MPAKTUKHU
€ro MPUMEHEHUS;

- TOKa3bIBaeT TMOJHOE, HO HEIOCTATOYHO

Xopouio




rIyOOKOE€  3HaHUE  Y4eOHO-POTPaMMHOTO
MaTepuana, JOITY CTUJI KaKue-1moo
HETOYHOCTH B OTBETaX, CBOOOJHO OMEPHUPYET
NOHATUSIMU, METOJAaMU OLEHKH HPHUHITHUS
pelIeHN;

- uMeeT MIPE/ICTABICHHE 0
MEXIUCIUIUIMHAPHBIX  CBSA3fAX, YBA3BIBACT
3HaHUA,  IOJYyYEHHBIE  IIPU  W3YYECHUU
Pa3InYHBIX JUCLUIUIVH, yMmeer
aHAIM3UPOBAaTh NPAKTUYECKUE CUTYALUH, HO
JOITyCKaeT HEKOTOPBIE MTOIPEIIHOCTH;

- YBEPEHHO U NpOo(eCCUOHATIBHO, TPAMOTHBIM
A3BIKOM, SICHO, YETKO M TOHSTHO H3JIaraer
COCTOSIHUE€ W CYThb BOIIPOCA; MPHUBIEKAETCS
UH()OPMATUBHBII W WJUIFOCTPUPOBAHHBIN
MaTepuans, HO TpH OTBETE€ JOMYCKaeT
HEKOTOPbIE OTPEIIHOCTH;

- BOMNPOCHI, 33JaBa€Mbl€ 3K3aMEHATOPOM, HE
BBI3BIBAIOT CYUIECTBEHHBIX 3aTPyAHEHUIA.
Jomyckaetcsil-2 He3HaUNTENbHbBIE OUTHOKH.

- TIOKa3bIBacT  IIOBEPXHOCTHBIC  3HAHHUS
y4eOHO-TIPOIPaMMHOI0  Marepuaja, Ipu
OTBETE OTCYTCTBYET MAOJDKHAs CBS3b MEKIY
aHaJIM30M, apryMCHTAIlMe W  BBIBOJAMHU;
OJTHAKO B IIEJIOM B TIOJTHEE OPUEHTHUPYETCS B
POQUITUPYIOIIIX TS JTAHHOM
CIIELIMAIBLHOCTH JUCIUAIUINHAX;

- BJIQJICCT TNPAKTHYCCKUMHU HaBBIKAMH, HO
YyBCTBYeT ce0s HE YBEPEHHO IPH aHAJIM3C
MEXKTUCIUTUIMHAPHBIX CBS3CH;

- Ha IIOCTABJICHHBIC BOIPOCHI OTBEYACT HE
YBEPECHHO;

- B OTBETEC JIONYIICH PAJ JIOTHYECKUX
OIIIHOOK, apTyMEHTBI MIPUBJICKAIOTCS
HEIOCTATOYHO BECKHE;

- OTBET KOMIIO3UIMOHHO HE BBICTPOCH,
JTEMOHCTPUPYETCS CpeIHUI ypOBEHb
BJIQJICHUS  JUTCPATYPHBIM  SI3BIKOM  IIPH
(bopMyJIMPOBAHUH TE3UCOB M API'YMEHTOB;

- Ha IIOCTABJICHHbIE KOMHCCHEH BOIPOCHI
3aTPYJIHSACTCS C  OTBETaMH, IIOKa3bIBacT
HEJIOCTATOYHO ITyOOKHE 3HAHMS.
Jlonyckaercs He 6oiiee 3—4 onmmoOoK.

Y nosieTBo
PUTENIBHO

- HC YCBOMJI 3HAYMUTCJIIbBHYIO Ya4aCTb yqe6H0-

2-0

Heyno




IpPOrpaMMHOTO MaTepuana WM TOKa3bIBaeT
KpaiiHe cnaOble 3HaHUS Y4eOHOro mMaTepuana,
HU3KHUIA ypOBEHb KOMIIETEHTHOCTH;
-IIEMOHCTPUPYET  KpaiHe HEYBEPEHHOE
U3JI0’KEHUE BOIIPOCA;

- UMeEeT CJ1a0bIi YPOBEHb
npodeCCUOHANBHBIX 3HAHUHM, 3aTpyaHSIETCA
Opy aHalu3e MPAKTHUYECKUX CHUTyallil; He
MOXET TPUBECTH MpPHUMEPHl W3 peaTbHON
NPaKTUKH;

- HE YBEpPEHHO H  JIOTUYECKH  HE
NOCJeIOBaTebHO H3JIaraeT MaTepuall; B
OTBETE MPUCYTCTBYIOT CEPbE3HbIC HAPYIICHUS
KOMIO3UIIMOHHBIE, PEUEBhIC 1 HOPMATHUBHEIC,
- HEMpaBWJIBHO OTBEYACT Ha MOCTaBIICHHBIC
’K3aMEHATOPOM BOMPOCHI HIIM 3aTPYyIHSACTCS C
OTBETOM; OTKa3bIBAETCS OT OTBETA.

CraBuTcs TpH HAIWYUH  CBBINIE TISTH
OLLINOOK.

BIIETBOPH
TEIBHO




4.1.

KoHTpo/ibHO-0LIEHOYHBbIE CpeACcTBa
MarepuaJjibl OIIEHOYHBIX CPEICTB JJIs1 BXOJHOT0 KOHTPOJIS

BXOI{HOG TECTUPOBAHUE IO NUCHUIIJIUHE Xumus

BapuanT Ne 39

. YKaxuTe psijl, COACPKALUN TOJBKO KUCIOTHBIE OKCUJIBL:

A — Na20O, Ca0, PbO2, SiOy;
b — P203, Zn0O, BeO, Cr203;
B — SO3, P20s, N203, CO2;
I' - K20, CuO, CO, FeO.

. Kaxoii psan cogepxut numib aMmpOoTepHbIE TUAPOKCUIBL:

A — Sn(OH)2, Ba(OH)., Fe(OH)s, NaOH;
b — KOH, Ca(OH)z, Cu(OH)2, RbOH;

B — Mg(OH)2, Mn(OH)., LiOH, NH4OH;
' — AI(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)>.

. Ykaxwute npaBuwibHoe HazBanue conu FEOH(NO3)2:

A — rugpokconutpart kenesa (11);
b — ruapokconutpat xenesa (111);
B — muruapokconurpar xenesa (111);
I' — nuruapoxconutput xkemnesa (I11).

. IlpuBeaute npaBmibHOE Ha3BaHue BemiecTBa HaSO3:

A — cepHHCTas KUCIIOTa,

b — cepHas kuciora;

B — cepoBoopogHas KUCIIOTA;
I — okeupa cepsi (1V).

. YKaxuTe MOJEeKyJsIpHYI0 (popmyiry ruapooprodocdara marHus:

A — MgHPOs3; b — Mg3(POs)2; B — MgHPOg; I' = Mg(H2POg4)2.

Bapuant Ne 2

. Kakoi pAA COACPIKUT JIMIIIb OCHOBHBIC OKCH/IBI:

A — Mn207, CrO3z, SO2, N2Os;
b — Na20, CuO, CrO, FeO;

B — S0Os3, P20s5, K20, Cu20;

I' - Zn0O, SnO, SiO, NO.

. YKaxute pAaa, conepmamm‘/i TOJIBKO OAHOOCHOBHBIC KMUCJIOTBI:

A — HF, HBr, HNOg3, H3POg;

b — HI, HNO2, HCIO4, CH3COOH:;
B — H2COs3, H3PO3, H2SO4, H2Cr20O7;
I' - HPOs3, H2S, HCIO, H,SiOs.

. Yxaxwure npaBuibHoe HazBaHue conu NaNO::

A — HUTpaT HaTpus;
b — autpug Hatpus;
B — amup HaTpus;

I' — HuTpuT Hatpus.

. [IpuBemute nmpaBunbHOEe Ha3Banue BemecTBa NagHPO4:

A —ruagpoxcodocdar HaTpus;
b — runpodocdur natpus;
B — nuruapooprodocdar Hatpus;



I' — ruppooprodocdar HaTpwHs.
5. VYkaxure MOJEKYISIPHYIO (HOpMYITy CEpOBOJOPOTHON KUCIOTHI:
A — H2S0s3; b - H2S; B —-H»S0Os; I —H25,0s.

BapuanT Ne 3

1. VYxaxwure psj, coaepx amuil JUIb aMpOTEPHbIC OKCH/IBL:
A —H20, Al,03, Na20O, CaO;
b - P03, K20, Cu20, SO;
B -Sn0, ZnO, BeO, Cr20s;
I' - Li20, CO2, NO2, BaO.
2. Kaxkoii psa COOepKUT TOIBKO KUCIOPOACOACPKAIINE KHUCIOTHI:
A — HF, H2Cr,07,HCI, CH3COOH;
b — HCIO, H3POs3, HBr, H2SO4;
B — HI, HNO2, HCIO4, H2S;
I' = HNO3, HPO3, H2CO3, HMnOsa.
3. IlpuBeaute npasuibHoe HazBanue conu Ba(HCO3),:
A — ruapokapOoHar O6apusi;
b — runpocunukar 6apus;
B — murnapoxap6onat 6apus;
I' — muruapocunukar Gapusi.
4. Vxaxwurte npaBuwibHOEe HazBaHue BemecTBa FEOHSO4:
A — ruapocynbdar xenesa (I11);
b — cynsdat ruapokcoxeresa (I1);
B — cynbdat rumpokcoxenesa (11);
I' — cynbdut runpokcoxenesa (111).
5. TlpuBenuTe MOJIEKYJISPHYIO (POPMYITY a30TUCTOM KHCIIOTBI:
A —HNO2; B —-HNOs3; B — NHs; I' — N2O:s.

Bapuant Ne 4
1. Vkaxure psif, coaepxKauuil TOIbKO KUCIOTHBIE OKCH/IBL:
A —Naz0, Ca0, PhOg, SiO;
b — SiOy, SO2, N2Os, Cl,07;
B - AlO3, ZnO, BeO, Cr,03;
I' - CI20, CuO, MgO, H0.
2. Kaxko# psig cCOOep>KUT JTUIIH IIETIOUH:
A —NaOH, KOH, RbOH, LiOH;
b — CsOH, Al(OH)3, Mg(OH)2, NH4OH;
B — Ba(OH)2, Fe(OH)3, Ca(OH)2, Cu(OH)2;
I' — Zn(OH)2, Cr(OH)z, Pb(OH)4, FrOH.
3. Vkaxure npaBuibHOE Ha3zBaHue coiu Fex(S0a4)z:
A — cynsdur xenesa (11);
b — cynedun xenesa (111);
B — cynbdar xenesa (I1);
I' — cynbdat xenesa (I11).
4. Tlpuenute npaBuibHOE Ha3BaHKe BemecTBa (ZNOH)3PO4:
A — optodocdar 1uHKa;
b — tpurunpokcodocdar unHka;
B — oprodocdarruapokcormnka;
I' — rugpoopTodocdar nuHka.
5. YkaxxuTe MOJIEKYJISIpHYIO (OpMYITy THAPOCYIb(aTa MarHus:
A —Mg(HSO3)2; b—Mg(HS)2; B — MgHSOq; I' — Mg(HSOx)a.



Bapuant Ne 5

1. Kakoii psizt COTEp>KUT TOIBKO aM(POTEPHBIC OKCH/IBI:

A —Cr203, PbO, SnO, Al20g;

b —2Zn0, MgO, SO, NO;

B — SO3, P20s, N20Os, COg;

I' - K20, MgO, SOs, Li20.

2. Kaxoii psit COIepKUT JINIIb OECKUCIOPOHBIE KHCIOTHI:

A — H2S, HCI, HF, HI;
b — HBr, HNO3s, HCIO, CH3COOH,;

B — H2SO3, HCIO2, HNO», H3POy4;

I' — H2,CO3, HMnO4, HCIO4, H2SiOs.

3. Vkaxute npaBuibHoe Ha3Banue coiau Cr(OH)2NOs:

A — runpokconutpar xpoma (l1);

b — rugpokconutpar xpoma (111);

B — gurunpoxconurpat xpoma (111);

I' — quruapoxconutput xpoma (I11).

4. Tlpuenute npaBuwibHOE Ha3BaHKe BemecTBa ZN(H2PO4)2:

A — runpoopTtodocdar HUHKA;

b — murnapooprodocdar nuHkKa;

B — oprodocharruapokconmHka;

I' — oprodocdar nunka.

5. VYkaxwuTte MOJCKYSPHYIO (GOpMyITy KDEMHHEBOIH KHCIIOTHI:

A —H2SO3; B-H2CO3; B—-H»S04; T —H>SiOs.

4.2. Marepuajbl OlIeHOYHBIX CPEICTB ISl TEKYIIero KOHTPOJIs

4.2.1. Cucrembl 3a1aHii B TecTOBOM dopme

Ha3sBanue TeMbl CtpoeHue aTOMOB XMMHYECKUX 3JIEMEHTOB U TPpUpOAa
XUMHYECKOU CBI3U
PesynbTaT 00yueHus CocraBisaTh XuMuueckue GopMyIIbl COSTUHCHUH B

COOTBETCTBHUM CO CTENEHBIO OKUCIIEHUS XUMHYECKUX
AJIEMEHTOB, UCXOMS U3 BAJIEHTHOCTHU U
AIEKTPOOTPHULIATEILHOCTH

OO01mme KOMIIETEHIINT OK1

Bapuanr |.

1.B yem gpusuueckuii cmuvlci HoOMepa nepuooa.:

A) MOKa3bIBAET KOJIMYECTBO JIEKTPOHOB HA BHEIIHEM YHEPTreTUYECKOM YPOBHE;
b) nmoka3pIBaeT KOJIMYECTBO IHEPTETUUECKUX YPOBHEN;

B) cooTBEeTCTBYET BaJIEHTHOCTHU 3JIEMEHTA.

2. B nobounwvie nooepynnul nepuoouyeckoti cucmemvl 6X005m:
A) XUMUYECKHUE DIIEMEHTHI MAJIBIX ITEPHOIOB;

b) xumuyeckue 3neMeHTbl OOJIbIINX MTEPUO/IOB;

B) xumuueckue 351eMeHThl MajibIX U OOJBIINX MEPUOJIOB.




3. Amommnuit paduyc c ygenuyenuem 3apsaoa s0pa 8 21asHOU NoO2pynne:
A) yBenuuuBaercs;  b) ymeHsIaercs; B) He nu3mensercs.

4. DnemenmapHasn yacmuya 10pa amoma, onpeoesiowds e2o 3apso:
A) HeiitpoH; b) mpotoH;  B) anekTpoH.

5. Kaxos xapaxkmep c80ticme 8blcuie20 OKCUuoa Xumuieckozo snemenma Ne 16:
A) OCHOBHBI; b) amdoTepnbiii; B) KHCIOTHBI.

6. Yem paznuuaromes 20pa u3o0monos:
A) 4MCJIOM MTPOTOHOB U YKUCIIOM HEUTPOHOB;  b) unciom npotoHos; B) unciom
HEUTPOHOB.

7. Kakoti snemenm nposensiem Haubolee ApKO blpaXCeHHble HeMemailuiecKue
ceolicmea:
A) xkucnopon;  b)cepa;  B) cenen.

8. Kaxou snemenm nposseisem Haubonee SPKO BblPANCEHHbIE MEeMALIUYecKUue
ceolcmea.

A) nuTHi; b) pyouauii; B) xanuii.

9. Aopo amoma cocmoum u3:

A) IPOTOHOB U JIEKTPOHOB;  bB) 3JEKTPOHOB U HEUTPOHOB; B) HeitTpoHOB U
IIPOTOHOB.

10. Kax uzmensitomcsi ceolticmea 271eMeHmO8 6HYMpU nepuood C yeeluyeHuem
3aps0a s0ep ux amomos:
A) MJ1aBHO; b) ckaukoo6pa3zHo; B) He uzmenstorcs.

Bapmuanr 1.

1. Kaxue snemenmapmsvie uacmuysl 6X00sm 6 cOCMas amomHo20 A0pa:
A) TOIBKO MPOTOHBI

B) TosbKO HEUTPOHBI

C) npoTOHBI U HEUTPOHBI

D) HEWTpOHBI U JIEKTPOHBI

2. DKcnepumenmanbHo OOHAPYIHCUTL IJIEKMPOHbL 8 COCMABe AMOMO8 U 0al UM
Ha38aHuUe yueHblll-PU3UK:

A) Ix.Tomcon B koHie XIX B.

B) XK.Ileppen B XIX B.

C) Cronu B XIX B.

D) O.Pe3epdopn B XX B.

3. Maccy, pasuyro macce amoma 6000pooa (NpuHAMOU 8 XuMuu 3a eOuHuyy), u
3aps0 +1 umerom credyrowue semMeHmapHvle Yacmuybsl.

A) HEHTPOHBI

B) anexTpoHbl

C) uoHbI



D) npoTtonsl

4. Ilpu noodaue 6bICOKO20 HANPANCEHUS HA INEKMPOObl 6 BaKyyme Obvlio
0OHapYJICeHO  ABNleHUe, HA36AHHOe KamOoOHubMu jaydyamu. Kamoownvie nyuu
OKA3ANIUCD:

A) IOTOKOM 3JIEKTPOHOB OT aHOJIa K KaTOLy

B) moTokoMm 37€KTpPOHOB OT KaToja K aHOLy

C) NOTOKOM MPOTOHOB OT aHOJA K KaTOY

D) noTokoMm MpOTOHOB OT KaTojAa K aHOLy

5. Onpedeﬂume YUCJIO DJIEKMPOHOB 68 AmMoMme JHcenesd.
A) 26
B) 30
C) 56
D) 55

6. B ocnoge sa0epHbIx npoyeccos nexcum usmeHeHue:
A) yucia 3JIEKTPOHOB B aTOME

B) uncna HEeUTpOHOB B sAJipe aToMa

C) unciia MpOTOHOB B SApPE aTomMa

D) maccel aToma

7. Kaxue uacmuybl Ha3u18a10Mcs U30Monamu.

A) aTOMBI, UMEIOIIIME OJIMHAKOBOE YUCJIO TPOTOHOB U HEUTPOHOB B SpE

B) aTombl, nMeronme oaMHAKOBBIHN 3apsijl, HO Pa3HyI0 Maccy

C) aToMBI ¢ pa3HBIM 3apsIOM fJIpa, HO C OJIMHAKOBOW Maccou

D) pa3HOBMAHOCTH ATOMOB OJHOTO U TOTO € 3JIEMEHTA, UMEIOLYI0 Pa3HOE YUCIIO
AIEKTPOHOB

8. Tpumuu - smo uzomon:
A) TuTaHa

B) Bozmopona

C) xmopa

D) renus

9. Dnekmponbl amomMHOU 0O0NOUKU HAXOOAMCS HA HEKOMOPOM PACCMOSHUU OM
a0pa amoma, HO He NPUMALUBAIOMCS K NOJIONCUMENTLHO 3APAHCEHHOMY S0pY,
HOMOMY UmOo:

A) DJIEKTPOHBI B aTOME ITOCTOSTHHO JIBIDKYTCSI BOKPYT spa

B) snexTpoHbI B aTOME HE UMEIOT OTPHUIATEIHHOTO 3apsiia

C) BIEKTPOHBI CUIBHO YJIaJIEHBI OT SI/Ipa

D) 3apsa siagpa MeHblIe, 4eM 3aps]l SJIEKTPOHOB

10. Yucno s1eKkmpoHO8 Ha 6HEWHeM DHEePeemudeckom YpPOBHE IJeKMPOHHOU
000710YKU AMOMA OJIsL XUMUYECKUX INeMEHMO8 2JIA8HbIX NOO2PYNH PAGHO.

A) HOMepy psina B Tabnuie Menaeneena

B) Homepy nepuoja B Tabnuiie Menaeneena

C) oTHOCUTEIHLHON aTOMHON Macce XUMHYECKOTO dJIEMEHTA



D) Homepy rpymiibt

11. Makcumanvnoe 4ucio 31eKMpPOHO8 HA GMOPOM IHEPLeMmuyeckomM YpoGHe 8
amome:

A) nBa

B) Bocemb

C) uetnipe

D) onun

12. Bvibepume 6epHoe ymeaepoicoenue:

A) ueM MeEHbIIE 3amac SHEPruu BJEKTPOHA, TEM MEHBIIE IO pa3MepaMm €ro
opOuTah

B) uwem Oosbime 3amac 3HEPTrUW JJICKTPOHA, TEM MEHBIIE MO pa3MepaM €ro
opOuTab

C) pasmepbl opOuTaneil SJIEKTPOHOB CBA3aHBI C KOJUYECTBOM DJIEKTPOHOB Ha
JIAHHOU OpOUTAIIH

D) pazmep opOuTanu He 3aBUCUT OT SHEPTUU DIIECKTPOHA

13. Bvlibepume 06a snemeHma, C80OUCMBA KOMOPHIX 0YOymM NOBMOPAMCS, eClu
KOHGpu2ypayuu ux HeUHUX SHepeemuieckux ypoGHeu.:

A) 2s% u 3s23p°

B) 25%2p°® u 3523p°

C) 2s%u 2s%2p°

D) 1s? u 1st

14. Bvibepume xumuyecKkuil 91emeHm, KOMOpslli OMAUYAemcss Om OCMANIbHbIX NO
XUMUYECKUM CBOUCTNBAM (AKMUBHOCU).

A) Ne5

B) 18

C) Ne2

D) Ne10

15. Amom osnemenma umeem  INEKMPOHHYIO  KOHQPUSYPAUUIO — BHEULHE2O
snepeemuuecko2o yposua 3st. Jlna nezo naubonee xapaxmeproe c60ucmeo:

A) oTHaBaTh U MPUHUMATH 3JIEKTPOHBI

B) nmpuHuMaTh 31€KTPOHBI

C) HE U3MEHSTH CTETICHh OKUCIICHHUS] B XUMHUYECKHUX PEAKITASIX

D) otnaBaTh 2JIEKTPOHBI

16. Vxaosicume neseproe ymeepoicoenue:

A) B mpenenax OJHOM M TOW e TpymIbl (B TJIAaBHOW MOATPYIIE) YMEHbBIIAETCS
paauyc atoma

B) B npenenax onHOW U TOM ke TPYyMIIbI (B TJIAaBHON MOATPYIIE) YBEIUUUBAIOTCS
3apsiibl ATOMHBIX SIIEP

C) B npenenax OJHOM W TOM K€ TPynIbl (B TJIABHOW MOJATPYMIE) YBEIMUYUBAIOTCS
METAJJTHYECKUE CBOMCTBA DJIEMEHTA



D) B npenenax ogHON W TOM >Ke TPyIIbl (B TJIABHOM MOJATPYIINE) PacTeT YUCIIO
DHEPTreTUYECKUX YPOBHEH B aTOME

17. Kak nasvieaiomcs paduoaxmugHvle ay4u, Komopbvie He HeCym 2J1eKmMpPUiecKo2o
3apsaoa:

A) GetTa-1yun

B) xucnopoanslii ra3

C) ramma-iyuu

D) anbda-nyun

18. Ha oonom p-nodyposue He modHcem Haxo0UumvCsi:
A) 1 anextpoH

B) 6 anexkTpoHOB

C) 8 aneKTpoHOB

D) 2 snekTpona

19. Dnemenm c nopsaokosvim Homepom 15, umeem:

A) I9Th BHENIHUX 3JIEKTPOHOB B KOHQHUIypanuu 3s>3p>
B) I4Th BHEIHUX 3JIEKTPOHOB B KoH(uUrypauuu 3s°3p°
C) IATh BHELIHUX SIIEKTPOHOB B KOH(Urypauuu 3s23p°
D) naTh BHEIIHUX 3JIEKTPOHOB B KoH(urypauuu 3s'3p?

20. Kaxyro MUHUMATLHYIO U MAKCUMANbHYIO BAIEHMHOCMb UMeem cepa 8
XUMUYECKUX COeOUHEHUSIX:

A)Illu VI

B) IV u VI

COllulVv

D)Iull

Ha3zBanue tembl Knaccuduxkanus, HOMEHKIIaTypa U CTPOCHUE
HEOPraHUYECKHUX BEUIECTB

Pesynbrat oOydeHus KnaccuduimupoBars Heoprannueckue BEIiecTBa B
COOTBETCTBHUH C UX CTPOCHHUEM

OO011e KOMIETSHIINH OK 01

Bapuant Ne 45

1. Vxkaxwure psj, coaepKauuii TOIbKO KUCIOTHBIE OKCHIBL:
A —Na0, Ca0, PbO, SiO;
b —P,03, Zn0O, BeO, Cr,03;
B — SOs3, P20s, N2O3, CO2;
I' - K20, CuO, CO, FeO.
2. Kakoit psig conepkuT muirs aMm(poTepHbIe THAPOKCHIBI:
A — Sn(OH)2, Ba(OH)2, Fe(OH)3, NaOH;
b — KOH, Ca(OH)2, Cu(OH)2, RbOH,;
B — Mg(OH)2, Mn(OH)., LiOH, NH4OH,;
I' — Al(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)2.
3. Vkaxwure npaBuwibHoe HazBanue coin FEOH(NO3)2:




A — ruapokconutpart kenesa (11);
b — runpokconutpar xenesa (111);
B — muruapoxconurpar xenesa (111);
I' — nuruapoxconutpurt xenesa (111).
4. TlpuBenute mpaBuiIbHOE Ha3BaHUE BemecTBa H2SO3:
A — cepHHCTasl KUCIIOTA,
b — cepHnas kucinora;
B — cepoBoiopoHas KMCIIOTa;
I' — oxcun cepsr (1V).
5. Vkaxure MOJEKYISIpHYIO popmyiy ruapoopTodocdaTa Maraus:
A — MgHPOg3; b — Mg3(PO4)2; B — MgHPOy; ' — Mg(H2POg4)2.

Bapuant Ne 2
1. Kakoil psa conepKuT JMIIb OCHOBHBIE OKCHIBL:
A — Mnz07, CrO3, SO2, N2Os;
b —NazO, CuO, CrO, FeO;
B — S0Os3, P20s5, K20, Cu20;
I' - Zn0O, SnO, SiO2, NO.
2. VYKaxwure psl, ColepKaIlnii TOIBKO OJHOOCHOBHBIE KHCIIOTHI:
A — HF, HBr, HNO3, H3POg;
b — HI, HNO2, HCIO4, CH3COOH:;
B — H2COs3, H3PO3, H2SO4, H2Cr20O7;
I' - HPOs, H2S, HCIO, H2SiOs.
3. VYkaxure npaBuibHOe HazBaHue coiau NaNOa:
A — HUTpaT HaTpus;
b — Hutpua Hatpus;
B — amun natpus;
I' — HuTpUT HaTpUS.
4. TlpuBenute npaBuiabHOE Ha3BaHue BemecTBa NagHPO4:
A —ruapokcodocdar HaTpus;
b — ruapodocdut Harpus;
B — nuruapooprodocdar HaTpus;
I' — runpoopTodocdar HaTpus.
5. VYkaxute MOJEKYJSPHYIO GOpPMYITy CEpOBOIOPOIHON KUCIOTHI:
A — H»SO03; b — H5S; B —H2S04; T —H2S,0:s.

Bapunant Ne 3
1. Vkaxwure psn, cofepx aiiuii JUib aM(pOTepHbIE OKCUIBL:
A —H20, Al,O3, NaxO, CaO;
b - P203, K20, Cu20, SO;
B - Sn0O, Zn0O, BeO, Cr20g;
I' — Li20, CO2, NO2, BaO.
2. Kako# psi comepKuT TOBKO KUCIOPOICOASPKAITUE KHCIOTHI:
A — HF, H2Cr207,HCI, CH3COOH,;
b — HCIO, H3PO3, HBr, H2SOy4;
B — HI, HNO2, HCIO4, H2S;
I' — HNO3, HPO3, H2CO3, HMnOa.
3. IlpuBeaure npaBuwibHOe HazBanue cou Ba(HCO3),:
A — ruapokapOoHat 6apusi;
b — runpocunukar Gapus;
B — nuruapoxapOonar 6apus;
I' — nuruapocunukar Gapusi.



4. VYkaxwure npaBuwibHOE HazBaHue BemectBa FEOHSO4:
A — ruapocynbdar xenesa (I11);
b — cynsdar ruapokcokeresa (11);
B — cynbdat runpoxcoxenesa (111);
I' — cynsdut ruapokcoxkenesa (I11).
5. IlpuBenute MOJIEKYISPHYIO (POPMYITY a30TUCTOM KHCIIOTHI:
A —HNO2;, B-HNO3; B - NHs; I' — N2Os.

Bapuant Ne 4
1. Ykaxure psifi, COASpK AU TOIBKO KUCIOTHBIC OKCH/IBI:
A —Naz0, Ca0, PbO, SiOy;
b — SiOy, SO, N2Os, Cl,07;
B — AlO3, Zn0O, BeO, Cr,03;
I' - ClI20, CuO, MgO, H0.
2. Kaxko¥ psii cOaep>KUT JUIIb MIET0YUHU:
A —NaOH, KOH, RbOH, LiOH;
b — CsOH, Al(OH)3, Mg(OH)., NH4OH;
B — Ba(OH)2, Fe(OH)3, Ca(OH)2, Cu(OH)2;
' — Zn(OH)2, Cr(OH)z, Pb(OH)4, FrOH.
3. Vkaxure npaBuibHOE Ha3zBaHue coiu Fex(S0as)3:
A — cynsdur xenesa (11);
b — cynboun xenesa (11);
B — cynbdar xenesa (11);
I — cynbdat xenesa (I11).
4. Tlpuenute npaBuibHOE Ha3BaHKe BemecTBa (ZNOH)3PO4:
A — oprodocdar 1uHKa;
b — tpurunpokcodocdar nuHKa;
B — oprodocdarruapokconmnka;
I' — rugpooprodocdar nuHka.
5. YkaxuTe MOJEKYISIpHYIO (hOpMyITy THIpOCYIb(aTa MarHus:
A —Mg(HSO3)2; b—Mg(HS)2; B —MgHSOq4; I' — Mg(HSO4)>.

Bapuant Ne §

1. Kakoii psia conep XUt TOJIbKO aM(pOTEpHbIE OKCHIBIL:
A — Cr203, PbO, SnO, Al>03;
b —2Zn0O, MgO, SOz, NO;
B — SOs3, P20s, N2Os, CO»;
I' - K20, MgO, SOg, Li20.
2. Kaxoii psit COIep KUT JINIIb OECKUCIOPOHBIE KUCIOTHI:
A — H2S, HCI, HF, HI;
b — HBr, HNO3s, HCIO, CH3COOH,;
B — H2S03, HCIO2, HNO», H3POyq;
I' — H2CO3, HMnOg4, HCIO4, H2SiOs.
3. Ykaxwure npaBuibHoe Ha3Banue coiu Cr(OH)2NOs:
A — runpokconutpar xpoma (l1);
b — ruapokconutpat xpoma (I11);
B — murunpoxconutpat xpoma (I11);
I' — nurugpokcorutput xpoma (111).
4. TlpuBenute npaBwibHOE Ha3BaHue BemecTBa ZN(H2PO4)2:
A — ruapooptodocdar HuHKa;
b — nuruapooprodocdat nuHKa;



B — oprodocdarruapokconmHka;
I' — oprodocdar nunka.

5. VYkaxwuTte MOJCKYSPHYIO (GopMyITy KpEMHHEBOH KHCIOTHI:
A —H2SO3; B-H2CO3; B—H2S04; T —H>SiOs.

Ha3Banune TeMbl OU3UKO-XUMUYECKHAE CBOMCTBA HEOPTraHUYECKHUX
BEIIIECTB
Pe3ynbTaT 00yueHus CocTaBisiTh ypaBHEHHS] XUMUYECKUX PEAKIUN

MOHHOTO OOMEHa ¢ Y49aCTUCM HCOPIraHUYICCKUX
BCHICCTB. CocTaBisaThb YPaBHCHUA XUMHWYCCKUX
peaKuHﬁ WOHHOTO OOMEHa C yY49aCTUCM
HCOPTaHNYCCKHX BCIICCTB

OOmmme KOMITIETSHITUH OK 01, OK 02

1. K kaxomy knaccy neopeanuueckux coeounenuti omuocumces Mg(OH),?
A. OCHOBHBIE COJTH

B. ocHOBHBIE OKCHJIBI

C. ocHOBaHUs

D. amdoTepHbie TUIPOKCUIBI

2. K kakomy xnaccy neopeanuyeckux coeounenuti ommocumcs P,0s?
A. xucropojocoepKaiias KucioTa

B. HeconeoOpasyroruii okcu/I

C. KUCTTOTHBINA OKCHU]T

D. cpennsist conb

3. Kaxosa ¢opmyna oucuopoghocchama nampus?
A. NazPO,

B. Na;HPO,

C. NaH2P04

D. NaPO,

4. ©opmyna kuciomrozo oxcuoa, coomgemcmeayroujeco kuciome HzPOq:
A. P2Os

B. P,0O3

C. PH3

D. H3POs

5. Kaxoe coedunenue sensemcsi npeocmagumenem KUCiI0pOOOCOOEPHCAUUX
Kxuciom?

A. H,SO3

B. HCI

C. H,S

D. SO,

6. Kaxoe coeduneHue a81s1emcs npedcmasumenem HepacmeopuMvlx OCHOBAHUL?
A.KOH
B. NaOH




C. Fe(OH),
D. NH,OH

7. Ykaorcume pso coeounenuti, cooeparcawyuii moavko pacmeopumuvle OCHOBAHUSL:
A. KOH, Ca(OH),, NaOH

B. KOH, Fe(OH),, Fe(OH)s

C. Zn(OH),, KOH, Ca(OH);

D. NaOH, KOH, Ba(OH);

8. Onpedenume mun coau KHSO,:
A. cpenuss

B. ocuoBHas

C. cMemanHas

D. kucnas

9. Onpeoenume mun coau (CUOH),COs:
A. cpenuss

B. ocHOBHas

C. cMmemranHas

D. kucnas

10. Vkaosxcume pso, cooeparcawuil moabKo KUCIOMHbLE OKCUObL:
A. Na,O, CaO, CO,

B. SO,, CuO, CrOs

C. Mn,0O5, CuO, CrO3

D. SO3, CO,, P,0s

11. K kaxoii epynne okcuoos omrocumcs BaO:
A. HecoieoOpa3yrome

B. amdoTepubie

C. ocHOBHEBIC

D. kucnotusie

12. C kaxum u3 nepequcienusvix gewecmes 6yoem 83aumooeiucmaosams 2UOPOKCUO
Kanus:

A. NaZO

B. SO;

C. Ca(OH),

D. NaCl

13. Kakoe u3 seujecms npu pacmeopenuu 8 600e 00pazyen Kucjiomy:
A. NaCl

B. CaO

C.S0O;

D. NH;

14. C pazbaesneHHou cepHoil KUCIOMOU MONCEM 83AUMOOEUCBO8AMDb.
A. Ag
B. Fe
C.Cu



D. Pt

15. Eoxue weénouu obraoaom c8OUCMEOM pas3pyulams pacmumeibhvle U
orcusommuvle mxkanu. Takumu ceolicmeamu He odraoaem:

A. NaOH

B. KOH

C. LiOH

D. Cu(OH),

16. C pacmeopom 2udpokcuoa Kaniusi 83aumMoo0etcmayen.:
A. Ag
B. Cu
C.Fe
D. Al

17. Ilpu mepmuueckom pasnodceHuu KAKou U3 YKA3AHHbIX COaeli 00paszyemcst
00HOBPEMEHHO OCHOBHOUL U KUCTOMHBIL OKCUOBL!

A. CaCOs3

B. NHisNO;

C. NaNOs3

D. KCIO3

18. Kakoe u3 yKazaHHbiX c80UCME ABAAEMC A XAPAKMEPHBIM 0151 B0OHbIX
pacmeopos KUCIom:

A. OKpaIlIMBaIOT pacCTBOPHI METUIIOBOTO OPAHKEBOTO B JKEITHIN 1BET

B. okpammmBaroT pacTBOp JIakMyca B KpacHBIH I[BET

C. okpammBaroT pacTBop (peHoadTaIeHa B MATHHOBBIN 1IBET

D. okpammBaroT pacTBOp JJaKMyca B CHHHUM 1IBET

19. Kakue napwvi coedunenutl e MO2ym peazuposamv mMexncoy coOou:
A. CaO u H,O

B. Na,O u SO;

C. C02 51 SOZ

20. B kaxom u3 npusedéHHbIX YpasHeHull peakyuil 00pazyemcs coib u 6000P00:
A.Zn + H,SO,—

B. KOH + HCI —

C. CaO + HNO; —

D.Ca+HO —

Ha3zBanue Tembl XUMHYECKHI a3 MPoO BOJIbI

Pe3ynbTaT 00yUueHus HccnenoBarh XUMHUYECKHUM COCTAB TPOO BOJIBI
OO0mue KOMIIETCHITUH OK 01, OK 02, OK 07, IIK 2.3

1. CaMoe pacnipocTpaHeHHOE BEUIECTBO HA 3eMJIe:
a) MECOK;
0) rmHa;




B) BOJIA;
T') KACJIOPO/T

2. ®opmyna BOABL:
a) NO

6) H20

B) H203

r) HO?2

3. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca OJTHON MOJIEKYJIbI BOJIbI:
a) 18

0) 18 r/moub

B) 18T

r) 32

4. XuMuueckas CBsi3b B MOJICKYJIE BOJIbI:
A) HoHHas

0) KOB.MOJsIpHAs

B) KOB.HEMOJISIpHAS

') BOJAOpPOAHAs

5. Temneparypa KUNIEHUS BOIBI:
a) 0°C

0) 4°C

B) 100°C

r) 200°C

6. KakoBbI OCHOBHBIE CBOMCTBA Yy BOBI:
a) IPO3pavyHOCTh, COJIEHOCTH;

0) HEMOCTOSIHCTBO (POPMBI, TEKYUECTh;
B) OECIIBETHOCTh; MYTHOCTb.

7. UTO MpOUCXOAUT C BOAOU Ipu Temreparype Huxke 0°C?
a) 3aKUIIACT;

0) ocTaercs B KHUIKOM COCTOSHUH,

B) 3aMEpP3aeT.

8. UTO NMpOUCXOIUT C BOJIOM MIPU 3aMEP3aHUU?
a) pacumpseTcs;

0) cKUMaeTCs;

B) ocTacTcs 0€3 N3MECHCHUM.

9. Ilo xako¥ NpUYMHE Je] HE TOHET?
a) TOHKH;
0) Jlerdye BOJbL;



B) IIPO3paYHBIi.
') KPAaCHUBBIM.

10. Conepxanue BoJ1I0pO/ia B BOJIE:
a) 89%

0) 2%

B) 11%

r) 20%

Hazpanue TeMbl XHUMHYECKUMN KOHTPOJIb Ka9CCTBA IIPOAYKTOB IMUTAHUA

Pesynbrat oOyueHus HccnenoBath XUMUYECKHM COCTaB MPOIYKTOB
MATaHUs

OO0mue KOMIICTCHITUH OK 01, OK 02, OK 07, 11K 1.1

1. Peakyus cudpoauza xapaxmepHa Ons:
a) )KUpOB; 0) aTbJETUAO0B; B) COUPTOB; T')apOMATUUYECKHUX YIJIEBOJAOPOIOB.

2. Peakyus «cepebpsanozo 3epkana» xapakxmepua 0.
a) PpyKTO3bl; 0) INIIOKO3bI; B) Kpaxmama; T) IEJUIIOJIO3bI.

3. B nepsuunoti cmpykmype MOoaeKy1 6eika 0CMamKu AMUHOKUCIOM COEOUHEHb]
MmedHcoy coootl NOCPedCcmeom Credyiouell XUMUYEeCKoU Ces31.;

a) nucyibduaHas; 0) BOAOpOAHAs; B) MENTHAHAS; T)MOHHAas.

4. Ilpu cudponuze benxka o6pazyromcsi:
a) aMUHOKHCJIOTHI; 0) Kpaxmali, B) II€JUTI0JIO3a; T) caxaposa.

5. Ilpoyecc neobpamumozo céepmul8anus OEIKO8 HA3bIBACMC !
a) MOJMKOHACHCAIMs; 0) MOoJMMEpHU3alusl; B) J€HATypalus;, T) TUOpUIU3aIius.

6. Bmopuunas cmpykmypa b6enxka 06ycioenena césasvio:
a) MIOHHOM; 0) KOBaJEHTHOW; B) BOJOPOJHOW; T) MEMTHUIHOM.

7. Koneunvim npodykmom euoponu3a Kpaxmania aeiaemcsi.
a) caxaposa; 0) I7II0K03a; B) IEJII0JI03a; T') ATAHOJ.

8. benku ¢ omauyue om y2ne80008:

a) TUJIPOJIU3YIOTCS 10 AMUHOB,3 0) HE OKHUCIISIOTCS KUCIIOPOJIOM;
B) HE pEarupyroT ¢ a30THOW KHUCIIOTOH; T') COIEPKaT B CBOEM COCTaBE aTOMBI
a3ora.

9. Bepnbl 1u cnedyowujue cysiHcOeHusi 0 KayeCmeeHHbIX peakyusx Ha OenKu:
A) C comsimu CBUHIIA OCJIKU JTAIOT OPAHKEBOE OKPAIIIMBAHHE.
b) [Ipu neiicTBUU a30THOM KUCIOTHI Ha OEJIOK TOSIBIISIETCS JKEJITOE OKPAIIMBAHUE.




a) BEpHO TOJIbKO A; 6) BepHO TOJLKO b; B) BepHBI 00a CykeHuUs; T) 00a CyKJICHHS
HEBEPHBI.

10. Bepnul nu cnedyrowue cysxicoenus 0o yeneeooax:

A) K nonucaxapuaMm OTHOCATCS IEJUTIOI03a U KpaxMal.

b) ['mok03a TUMMYHBINA TPEACTABUTEND I€KCO3.

a) BEpHO TOJIbKO A; 0) BepHO TOIbKO b; B) BepHBI 00a cyxeHus; r) oda
CY>KJICHUSI HEBEPHBL.

Ha3Banune teMbl XHUMHUYECKUM aHaIN3 MTPOO MOYBHI

Pesynbprat o0OyueHus WccnegoBath XUMUYECKHM cOCTaB MPOO MOYBBI

OO0mye KOMIIETCHIINI OK 01, OK 02, OK 07, ITK 1.1

1. Kakoiut pakmop yuumuleaemcsa npu paameuieHuu npeonpusmuii no
npPoOU3600CcmeEy KaIuHovlX y0oopenuu?

1) TpynoBoii

2) ChIPbEBOI

3) sHepreTuyecKui

4) BOAHBIM

2. B kakom u3 20po0oeé npouszeooam gocghopnsie yooopenun?

1) Kupos

2) Mocksa

3) BockpeceHck

4) Ya

3. Kakoii 6u0 npooykuyuu xumuueckoii npOMuliaAeHHOCHU RPOU3B00M HA
Memannypuueckux komounamax?

1) bochopubie ynobpenus

2) a30THbIE ya00peHus

3) kanuiinbie y1o0peHus

4) XUMUYECKOE BOJIOKHO

4. Ykasicume yenmp npou3zeo00cmea KaauiiHbvlx y0oopeHuil.

1) bepe3nuku

2) CanaBart

3) Uepenogerl

4) AnaTuThl

5. Ykaosrcume 20poo, 6 Komopom umeemcsa nPou3800CmMeE0 A30MHHIX YO0OpeH Uil
HA 0MX00ax MemainypZuiecKo2o Komounama.

1) Mocksa

2) HoBoMoCKOBCK

3) Uepenogery

4) BockpeceHck

6. YUmo aenaemcsa colpvem 011 NPOU3BOOCMEA A30MHBIX YOOOpeHull?
1) anaTutsl

2) U3BECTHSIK

3) npupoaHbIi ra3




4) xay4dyK

7. Umo saenaemcsa colpvem 0711 npou3eoocmaea ochopuvix yooopenuii?
1) u3BecTHSIK

2) xene3Has pyaa

3) HedTH

4) anaTUThI

8. 3a600b1 no npouzeodocmay azomusix yOooOpeHuIl pazmeuiaromcs:
1) B paiioHax q00bIYu HEPTH

2) B pailoHax 0OBIUM ra3za

3) y MarucTpaibHBIX Ta30MpOBOIOB

4) B LIGHTpaX TSHKEJIOr0 MAITMHOCTPOEHUS

9. Yemanoeume coomeemcmeus:

Bun ynobpennii L{enTp nmpousBoacTBa
1) ®ochopHbie A. ConmkaMck

2) A30THBIE b. YBapoBo

3) Kanuiinbie B. HeBuHHOMBICCK

10. Kakue 06a ux nepeuucieHHbIX 20P0008 AGNAIONCA UEHMPAMU
nPOU3600CMEA MUHEPATLHBIX YOOOpeHuil? 3anuwiume ¢ madauyy yugpt, noo
KOMOPbIMU YKA3AHBL IMU 20P00a.

1) Canxr-IleTepOypr

2) ConukaMck

3) HeBuUHHOMBICCK

4) Ya

5) Bapnayn

11. B kaKkux 08yx u3 nepeuuciennuvix pecuonoe Poccuu ¢pynkyuonupyrom
KpynHble npeonpusmusa no nPpou3600Ccmey MuHepaIbHulX y0oopenui?
3anuwiume 6 maoauuy yugpovl, NOO KOMOPLIMU YKAZAHBL IMU PECUOHDL.
1) Peciy6muka Jlarectan

2) Peciy6nuka bypsitus

3) Bousorojackas o61acTh

4) SApocnaBckas 001acTh

5) IlepMmckuii kpait

4.2.2. TllpakTuyecKue 3aIaHUs 1 33124

1.0cHOBBI CTPOEHUS BelIECTBA - 33/1a4M Ha COCTABJICHUE XUMUUYECKUX (HOpMyJT

JIBYXaTOMHBIX COMHEHUH (OKCUIOB, CYyIb(PUIO0B, TUAPUIOB U T.I1.).

ﬂadme HA36AHUA CJZQOV}OWMM COCOUHECHUSIM.:

LIQO MnO A||3 CI’253 ZnH> Ag4SI Ca3N2 COZ CaO P205 CC|4 NaBr FeS
MgH2 A|4C3 K3P Mn02 FEQOg Clzo KCI Mng CrS CaHz S|H4 K4C
Ca3P2 Na,O CuO N203 Mn,O- LiF PC|5 HgBI’ Agzs CuS HCI Na4Si AIN Li3P




Cr,03 As,05 NO, B,0O3 B&Clz PBr; MnS PH3; LiH Ba,C A|4SI3 NasP N>,O
SIOz MgO Cer KzS CH, PbO AU203 NH; CaS N205 HgO AlP

CocraBbTe (POpMYIIBI 10 HA3BAHUSIM:

l_\

. Hurpun kanus

2. Cwnuuua Maraus

3. T'uppun anroMuHUS
4. Cynbdua ceunna (11)
5. bpomun nuHka

6. Oxcup yriuepona (1)
7. Oxcup xiopa (V)

8. Oxkcup 6apus

9. ®ochun xenesa (III)
10.KapOun maruus
11.Tuapun xamus
12.Cynbbun anroMAHAS
13.Nomun memu (1)
14.Cynwsdun prytu (11)
15.0xkcun xsopa (IIT)
16.0Oxcun cunia (IV)
17.0xcun uuHKa
18.Cunnima Kanpnust
19.T'unpun Gapus
20.Cynbdum sxeneza(Ill)

21.0Oxcup azora (II)

1. Kapbua nutus

2. Oxcup dpocdopa (I11)
3. ®ropun meau (II)

4. Oxcup cepedpa

5. T'unpun nutus

6. Cynbedun menu (1)

7. Hutpun Hatpus

8. Momun cepebpa

9. Oxkcup xpoma (II)
10.Oxkcup azora (V)
11.T'unpun HaTpus

12. Xnopun xpoma (I11)
13.0Oxcun kamust
14.0Oxcun mprmbsika (111)
15.Cynbdun mmaka
16.®ochua menu (I1)
17.0xcun xenesa (1I)
18.bpomua mapranma (11)
19.Cynsdun nutus
20.Dochun cepedpa

21.®ropun xenesza (1)



22.0xcua amoMUHUS 22.0xcua xpoma (VI)

23. Xmopun xene3a (11) 23.Hutpun mutus

24 Hutpun Gapust 24.Cynbbua MarHus
25.0xcup pryt (1) 25.0xcun meam (1)
26.0kcun cypsMsl (V) 26.Xnopun prytu (II)

2. XuMHYeCKHE Peakuuu

1.1.3agau Ha COCTAaBJICHUE YPABHEHUU pEAKLMI: COEIHHEHMS, 3aMEIICHUS,
pasnoxkeHusi, oOMEHa M peaklHil C y4acTHeM KOMIUIEKCHBIX COEIUHEHHH (Ha
IpUMepe  TUIPOKCOKOMIUIEKCOB  QIIOMWUHUA M [HMHKA);  OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMI C MCIIOIB30BAHUEM METOJA 3JIEKTPOHHOTO OallaHca;
C yYacTHEM KOMIUIEKCHBIX COEAMHEHUH (Ha mNpuMepe TUIPOKCOKOMILIEKCOB

ATIOMUHUS U 1IUHKA)

2.1 Peakmuei 3amMeleHus IBIIETCS

a) TOpEHHe BOJIOPO/Ia B KUCIIOPO/IE;

0) BoccTanoBieHnue okcuaa meau (1) Bogopoaom;

B) B3aMMO/ICHCTBUE THAPOKCHUIA KIS C CEPHON KUCIIOTOM;

') TepMUYECKasl IETUApPATAIINS THAPOKCH A ITNHKA.
2.2  Peakmus, ypaBHEHHE KOTOPO

Ca0+C02=CaCOs,na3biBaeTCs peaKiuei

1) coequHenus; 2) pasnokeHus; 3) oOMeHa;  4) 3aMEIICHUS.
BzaumonaencTBre THUIPOKCHIA KAIBLUMSA C COJITHOW KHCJIOTOM - 3TO peaKIus
1) coequnenust;  2) pasnokeHus; 3) oOMeHa; 4) 3aMelICHHS
YKaKATEe pEakinio, KOTOpas SBISICTCS peaKIUed pas3IoKeHUsS €W HIET C
M3MEHEHUEM CTEIIEHU OKUCIICHHS:

a) CU(OH)2 = CuO + H,0; B) 2KNO3= 2KNO,+03;

0) CuO + H2 = Cu + H20; r) CaCO3 = Ca0 + CO,

Hanummre peakuun yKaxuTe TUI PEaKIUu:

a) pa3J0KEHUSI YTOJbHOM KHUCIOTHI; B) Pa3JIOKEHUsI THAPOKCHAA
menu(ID);

0) moJryuyeHus aMMHUaKa U3 MPOCTHIX BEIIECTB;

T') B3aMMOJICHCTBHE a30Ta C KUCIOPOAOM

Hanummre peakiun yKaxuTe TUT PeaKIin:
a) JKEJIe30M U Cepoii; B) okcuaoM Oapus u okcugoM cepoi(1V);
0) bapuieM u CEpHOU KUCIIOTOMH; r) okcupa cepsl (IV) u kucnoponowm;



2.4 VYpaBHATE peakIud METOJOM OdJIEKTpOHHOTO ©Oanmanca. PaccraBbre
KO3 PpULIEHTBI

HI + H,SO4 — |, + H,S + H,0O

H,SO, + Cu,O — CuSO4 + SO, + H,O

HNO;3 + FeO — FC(NO3)3 + NO + H,0

KNO;3 + Al + KOH + H,0 — NH;3 + K[AI(OH)4]

SO, + KMnO4 + H,O — K»SO,4 + MnSO4 + HSO,4

SO, + K,Cr,07 + H,SO4 — KoSO4 +Cr2(SO4)3 +H,0

2.2 3amaun Ha pacyeT KOJWYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa PEaKIHH
COCJIMHEHHUS, MacCOBOM WM OOBEMHOW JOJIM BBIXOAA TMPOAYKTAa pEaKIuu
COCIMHECHUS OT TEOPETHYECKH BO3MOKHOTO; OOBEMHBIX OTHOIICHHWHA Ta30B;
KOJIMYECTBCHHBIX XapaKTEPUCTHUK HCXOJHBIX BEIICCTB M IIPOJYKTOB PEaKIIUH;
Macchl (00bEM, KOJIMUECTBO BEIIECTBA) MPOIYKTa PEaKIIMK, €CIIU OJHO U3 BEIIECTB
JJaHO B BHJIE PACTBOpPAa C OINPEICICHHOM MACCOBOM [IOJIEM PAaCTBOPEHHOIO

BCIICCTBA.

Nel. Ilpu B3auMoOJelCTBUM HATpUs KOAMYECTBOM BemiectBa 0, 5 Moab ¢ BOJOH
MOJIYYHJIA BOJIOPOJ 00bEMOM 4,2 11 (H. y.). BeiunciauTe nmpakTUYecKuii BHIXOJ rasa
(%).

No2.  Merajumndyecknii  XpoM  MOJy4alOT BOCCTAaHOBIICHHMEM €r0  OKCHJA
Cr,03 MeTaIMYeCKUM aJTFOMUHUEM. BBImcinTe Maccy Xpoma, KOTOPBIH MOYKHO
MOJYYUTh MPU BOCCTAHOBJIEHUM €TI0 OKCHJIA MAccod 228 T, €Clu MPaKTUYECKUU
BBIXOJ1 XpoMa cocTaBisieT 95 %.

Ne3. Onpenenure, kakas Macca MEIU BCTYIIUT B PEAKLUUIO C KOHUEHTPUPOBAHHOU
CEepHOM KHUCIIOTOW sl moiydeHus okcuna cepbl (IV) oobémom 3 11 (H.y.), ecnu
BbIX0J1 okcuaa cepsol (IV) cocrasnser 90%.

Ne4. K pactBopy, conepxamieMy XJIOpu Kaublus Maccor 4,1 r, IpuiInin pacTBop,
conepxkamuii pocdar Harpus maccor 4,1 r. Ompenenure maccy MOTyYEHHOTO
ocaJiKa, €CIIM BBIXOJI MPOAYKTa Peaklnu cocTaBisieT 88 %o.

2.3 3aaHdsl HAa COCTABJICHHE MOJEKYJISIPHBIX M HMOHHBIX PpEakIui C
Y4aCTUEM OKCHIOB, KHCIIOT, OCHOBAHUW M COJIEM, MOHHBIX PEAKIMUA THUIPOJIN3a

COHGI‘/JI, YCTAHOBJICHUC U3MCHCHUA KUCJIOTHOCTH CPCIBI.

Kakne wu3 comeit RDbCl, Cra(SOgs)s, Ni(NOs3)2, NaSO; moaseprarorcs
ruaponau3zy? CocTaBbTe€ HWOHHO-MOJIEKYJISIPHBIE W MOJICKYJIIPHbIC YpaBHEHUS
TUJPOJIN3a COOTBETCTBYIOMMX coisiel. Kakoe 3nauenue pH ( > 7 <) umeror
PacTBOPBI 3TUX COJICH?

Harmmummre nonHoe U COKpAIIEHHOE YpaBHEHUS PEAKIIUN:



KOH (p) + HCI (p) = KCl(p) + H,0 (mn)

CaO (oxem) + 2HNO; (p) = Ca(NO3), (p) + H20 (M)
Mg(OH), (1) + H2SO4 (p) = MgSOu(p) + 2H20 (M)
CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2|
Aly(SO4)s (p) + 3BaCl, (p) = 3BaS04] + 2AICI5(p)
K,S + 2HCI = 2KCI + H,S1

Na;COs + 2HNO3 = 2NaNOs + H,0 + CO,?

Mg + H2S04 = MgSO4 + Hat

3. CTpOGHI/Ie M CBOJiCTBAa HECOPTraHNYIECCKHUX BEIIECTB

3.1. 3amauyum Ha pacyeT MacCOBOM JI0JHM (MACChl) XUMHUYECKOTO JIeMEHTa
(coenuHeHUs1) B MOJIEKYJIEe (CMECH).

BapuanT 1. Beraucnuts MaccoByto 1010 a3ota B HuTpaTe Kanbius (Ca(NOs);

BapuanT 2: Beruncinrte comepikanue Kucaopo/a B nepMmanranare kaaus (KMnO,)

BapuanT 3: Beruncinre comepskanue cepbl B MuHepaie nupure (FeSy)

BapuanT 4: Beruncinre MaccoByIo 1010 cepedpa B okcuae cepedpa (Ag20)

3.2 Ilpaktuueckue 3aqaHus MO KilacCU(PUKAIMK, HOMEHKIATYPE U XUMUYECKUM
dbopMysiaMm HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.

Boinucathb OTACJIbHO OKCH/IbI, OCHOBAHHUNA, KHCJIOTHI U COJIA. IlaTb Ha3BaHHUsA.

A b B r i} E K 3 "

1 Na,O NaOH | CO; SOs MgO HNO3 Ba(OH), | CO MnO,
2 SIOz Zn0O H3PO4 Agzo N203 Cr03 MnO HF HzSiOs
3 H>SO, CO; Ca(OH), | BeO LiOH CrO Mn,O3 SO SiO»

4 A|203 BaO MgC02 CU(OH)?_ Zn0O Cr,03 HMnO,4 Ca(OH)z K3POq4
5 NO HNOz; | MnO NO> HCI H>S0, NO> FeO P,Os

6 MgSO4 SO, C|205 HzSiO3 Al(NOs)s CO NO AL,O3 BaO

7 FeO K>CO3 | Feo0O3 Hg(NQO3), | CaO Ba(OH), | Ag>SO. PbSO; AgOH

CocTtaBUTh (POPMYJIIBI BBICIIIUX OKCHIOB 3JIEMEHTOB C TIOPSIKOBBIM
HOMEPOM:

1)14, 34, 41

2) 75, 16,

3) 33, 50, 40

4) 6, 35, 24

5) 21, 25, 32

CocTaBuTh MOJCKYJISPHBIC (POPMYJIBI OKCHIOB, TOAMUCATh XapaKTep OKCHJA
COCTaBUTH (POPMYITY COOTBETCTBYIOIIETO THIPOKCHUIA :

1) a3oTa co creneHwto okucaenus +1, +2, +3, +5

2) XJI0pa o CTENEeHbI0 OKUCIeHUs +1, +3, +5, +7

3) Maprasiia co CTereHblo OKUCIeHus +2, +3, +4, +7




BeinucaTs oT/e1bHO 0€3pa3IndHbie, OCHOBHBIC, KUCIOTHBIC U aM(pOTEPHBIC
OKCHJIbI:

A b B r i E K 3 u

1 Na,O | CaO CO, SO3 MgO N,O; | BaO CO MnO;

2 SiO,; | ZnO P-Os Ag.0 N203 CrOs; MnO MnO, NO

3 SO, CO; CaO BeO Li ,O CrO Mn;Os | SOz SiO,

4 Al,O; | BaO SeO; CuO Zn0O Cr,0s [ MnO; | CaO CrO3

5 NO N 203 MnO NOz Nazo 303 NOz FeO ons

6 MgO SOz C|205 SiOz Al 203 CcO NO AL203 BaO

7 FeO | SOs Fe,O3 HgO Ca0 BaO Ag:0 | SOs PbO

Brmmicats HCPACTBOPUMBIC OCHOBAHHA U H_IéJ'IO‘-II/I. I[EITB Ha3BaHUI.
A b B I pil| E XK 3 )41

1 [NaSOs [NaOH | CO; SO; Mg(OH). | HNO; Ba(OH) | CO Cu(OH)
2 2

2 CsOH | Cu(OH), | HsPO, | NaOH N,Os Cr(OH), | MnO KOH H,SiOs

3 | HsS0: |CO; Ca(OH) | BeO LiOH Cro Sr(OH)2 | SOs Sr(OH).

2
4 [ALO; [ Ba(OH), [ MgCO, | Cu(OH), |znO Cr,0; HMnO; | Ca(OH), | KsPO,
5 LIOH |HNO; |Mn(OH | NaOH HCI CsOH Fe(OH); | FeO P,0s
)2
6 MgSO4 | SO LiOH H>SiOs3 AI(NOs); | CO NaOH AL203 BaO
7 CU(OH)z K>CO3 Fe,O3 Hg(N03)2 Ca(OH)z Ba(OH)z Ag2804 Ba(OH)z KOH

3.3 HpaKTI/I‘lCCKI/IC 3alaHuA Ha OIIPCACICHHC XUMMYECKOW aKTUBHOCTH BCIICCTB B
3aBUCHMMOCTH BH A XUMHYECKOM CBSI3U M THUIIA KpHCTaHHquCKOﬁ PCUICTKH.

Pacnpenenuth naHHbIC BEMIECTBA B TAOJUILY COTVIACHO UX TUITY XMMUYECKOM
CBSI3H.

HNonnas | KoBanenTHas KoBanenTHas
CBSI3b MOJISIPHAS HETOJIIpHAs
MgC|2, H,, CO,, Nal,, HF, A|, Zn0, Fe, Br,, CazN,, O,, SO3, HBr, Aleg,
CuSn(crmag)

MeTtannnueckas

[IponsBeguTe COOTBETCTBHUE:

Bune! cBsi3u BemecTna
1. KoBaneHTHas HenoJisipHas A) Xtopua KaJablys
2.KoBasieHTHas noJisipHAast b) ®top
3.Monnas B) I{unk
4 Meramnnueckas I") AMMuak
S.Bogoponnas J)Aueruiiexn

E) Okcup Oapus

3.4 3amanus HA COCTABJICHHE YPABHCHHM XMMHUYECKHX PEAKIMi C y4acTHEM
IIPOCTBIX U CJIOKHBIX HEOPTAHUYECKUX BEIIECTB: OKCHUJIOB METAJJIOB, HEMETAJIJIOB
¥ aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT, OCHOBAHUN U aM(OTEpHBIX
TUAPOKCHUAOB, HEOPraHMYECKHX COJIEM, XapakKTEePU3YIOLIMX WX CBOWCTBA U




CHIOCOOBI MOTYYEHHUS.
3aKOHYMTE YpaBHEHUS PEAKLIUA:

Na20 + H2S(u30) —
MgO(u36) + HCl —

BaO + SiO2 (t)—

K20 + ZnO (t)—

Fe203 + C (t)—

CaO +2H2 (t)—

4FeO + O2 (t)—

6NH40H + P205 —
2KOH(tB) + Zn(OH)2 (t)—
KOH + Al(OH)3 —
3NaOH(kxonn) + Fe(OH)3 —
2NaOH(tB) + A1203 (t)—
6NaOH + Al203 + 3H20 —
Ba(OH)2 + Ba(HCO3)2 —
2KOH + 2NaHCO3 —
2NaOH + 2NH4HS —

2Al + 2KOH + 6H20 —
Zn + 2NaOH(tB) (t)—

CI2 + Ca(OH)2 —

H2S04 + Mg(OH)2 —
2HCI + CuO —

2HCI + Be(OH)2 —
H3PO4() + Zn(OH)2 —
HCI + AI(OH)3 —

H2S04 + ZnO —

HCI + AgNO3 —

4. KvuHeTHYeCKHEe U TEPMOJAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XHUMHYECKHUX peaKkuui

3amaun Ha pacyeThl TeTUIOBBIX A (PEKTOB XUMHUECKUX PEAKIIUA U OTIpeIeTICHUE
THUIIA peakuuu (1o TerIoBoMy 3 (PEeKTy: 3K30-U IHAOTEPMUIECKHUE).

1.Brriuucnute maccy pasznoxusiieroca mena (CaCO3), eciii U3BECTHO, YTO HA €TI0
paznoxenue 3aTpaueHo 1570 kJx.

2. [To Tepmoxumudeckomy ypaBHeHuto peakunu H2 + CI2 = 2HCI + 184 x/[x
OTPEIENNTE, CKOJIBKO TEIJIOTHI BBIICIUTCS IPU CTOPAaHUK 4 TPaMMOB BOJOpOJia B
XJIope.

3.Ilpu cxxuranuu 48 rpaMMoB MeTaHa BblaenuIoch 2676 k/[x Ternorel. Haiinure
terioBoi a3 ekt peakiuu ( Q ). YpaBHEHUE peaKInu:

CH4 + 202 =CO02 +2H20 +Q



4 Haiitu TerutoBoi a3 PexT peakiuu, eciau Ipu Cropaluu 3,5 rpaMMOB a30Ta
noryiotuinock 45,2 x/{x ternotsl. [Ipu cropanuu azora oOpa3yercs OKCU a30Ta
(1) —NO

5. TepmoxuMHUECKOE YpaBHEHNE CTOPAHUS METAHA:

CH4 +202 = CO2 + 2H20 + 802 x/Ix

Kakoe k0m4ecTBO TEMIOTHI BBIAEIUTCS Npu cropannu 20 r meTaHa?
6.YpaBHEHUE peaKIuu Cropanus okcuja azora(+4):

4ANO2(r) + O2(r) + 2H20(r) = 4HNO3(x) + 448 x]Jx

CocTaBUTh TEPMOXUMUYECKOE YPABHEHUE OTHOCUTENBHO CTOPaHUs OJHOTO MOJIb
okcuza azota. OnpeaenuTb: Kakoi 00bEM OKCHIa a30Ta MOTpedyeTcs Ha
obOpazoBanue 4258 k/[>k TEIJIOTHI B IpOLIecCe TaHHOM peakiuu?

S.lucniepcHble CUCTEMbI

3ajaun Ha IPUTOTOBIIEHHE PACTBOPOB.

1.Cxkoinbko rpamm cyib(dara HaTpusl ¥ BOJAbI HYKHO 1t npuroroBieHus 300 r 5%
pactBopa?

2.Kakyro maccy xpomara kanust K2CrO4 HyXHO B3SITh JUIsl IpUroToBIeHus 1,2 1
0,1 M pactBopa?

3.Paccunraiite MOSIpHOCTH U HOpMaITLHOCTE 70%-HOT0 pacTBopa H2SO4 (r =
1,615 r/m).

4.Yrapunu 60 r 5%-noro pactBopa cyibdara menu 10 50 r. Onpenenure
MacCOBYIO JIOJIFO COJIM B MIOJlyYEHHOM PAaCTBOPE.

5.CKO0JIbKO TPAaMMOB XJIOPUCTOTO KaJiust Hajlo pacTBOpUTh B 90 T 8%-Hor0
pacTBOpa TOM COJM, YTOOBI OTy4YeHHBIN pacTBOp cTan 10%-HbIM?
6.0mnpenenute Maccy 3%-HOro pacTBopa NepoKcUaa BOAOPOa, KOTOPHIH MOXKHO
NOJIy4uTh pazdasienueM Bojoil 50 r ero 3%-Horo pactBopa.

7.0npenenure, CKOJBKO IPaMMOB BEIIECTBA HYXKHO Jisi TpUroToBieHus 25 mu 10
M pacTtBOpa ruapokcuaa HaATPHs.

8.0mpenenuTte, CKOIBKO T BOJBI HEOOX0IMMO MPUOaBUTH K 45 T pactBopa NaOH
(0=6%), 4TOOBI MOJYYUTH KOHEUHBIN PAaCTBOP C MaccoBOM gosie 1%.
9.0mpenennTe MacCoOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOTOPHIN OB MOIy4YeH
npudasnenuem 175 r KCl (0=20%) x 1000 r BoapbI.

10.0mnpenenute MaccoBYIO JI0JIIO BEILIECTBA B PACTBOPE, KOTOPBINA ObLI MOTyUYEeH
npubasieHueM 30 T Na2CO4 k 1000 r Bojs

6.CTpoeHue U CBOHCTBA OPraHNYeCKHUX BelleCTB

6.1 3amanus Ha cCcoOCTaBJCHHE Ha3BaHUIl OPraHUYEeCKUX COEIUHEHHUH I10
TPUBUAIIBHON WM MEXIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE

1.Ha3oBuTe npuBeCHHBIE HIXKE YIIIEBOJOPOABI IO MEXTyHAPOIHOM
HoMeHknatype [UPAK:



CH;

CH; - CH - CH; - CH- CH;

CH;

CH;

CH; -CH;-C - CH-CH>OH

CH; CH3;

CH; - CH; CH,;-CH:s

CH;-C - C — CH-CH:-CHx

CH:; CH; CHj

CH;

CH; -C - CH-CH; - CH; - COOH

CH;

2.IlpuBeieHHOMY HWIKE YIJICBOJIOpOJY JalTe Ha3BaHHWE TI0 HOMEHKJIAType
IUPAC, ykaxXuTe CKOJIbKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUUYHBIX
aTOMOB yIjepoJa COAEPXKUTCSI B ankaHe. M3omepoM Kakoro yriieBogopoja
HOPMaJIbHOTO CTPOCHUSI SIBIIAETCS JaHHBIM yrieBoaopoa? Hamummure ero

@(;}))M}U’Iy.

0)
CHy-CH; CHy-CHs
HsC—CHy-CH H,C~CH-C-CH,
| |
CH,-CH-CH, H,C~CH, ' CH,-CH,

CH;

3.Hamumure cTpykTypHBIE POPMYIIBI COETUHEHUI 110 UX Ha3BAHUSM:
a) 2,5-TUMEeTUITeKCEH-3;

0) 2-mMeTwi-3,5- AUMPONUITHOHAH;

B) 2,5 - TUMEeTHUI - 3-HUTPOTECKCaH;



r) 2,3-1UXJIOpreKcaHoBasi KUCIIOTa;

1) 2 - aMUHOOYTaH.

4. HamummmuTte cTpyKTypHbIE (OPMYJIIBI BCEX COSAMHEHHI COCTaBa: HA30BUTE
NOJIyYEHHBIE COETMHEHUS.

a) CeHuo;

6) C5H110H;

B) C5H11N02.

6.2. 3amanus Ha COCTABJICHHE MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POopMyII
OpraHUYECKUX BEIIECTB OTJCIbHBIX KJIACCOB.

1.HamummTe moTHbIC U COKPAICHHBIC CTPYKTYPHBIC (OPMYIIHL:
2,2,3,4-TeTpaMeTIIIIICHTaH

2,3,6-TpuMeTHII-3-3THITENTaH

2,5-1MMeTHIIreKCeH-3

2-MOHOMETHII-3,5- TUTTPOITIITHOHAH

2,5 - TUMEeTHJ - 3-HUTPOTEKCaH

2,3-TUXIIOPTeKCaHOBAas KUCIIOTA,;

2 - aMHHOOYTaH

4 - METUIIINHTEH-3

2,2-TuMeTHIIOy THH -3

2.CocTaBbTe CTPYKTYpHBIC (DOPMYJIIBI TPEX ATIKMHOB, KOTOPHIE N30MEPHBI
2- MmetunOyTagueny-1,3./laiite um Ha3BaHUS.

6.3.3amaun Ha ompeneneHUe MpocTeneil GopMyabl OPraHUYECKOW MOJIEKYJIBI,

UCXOJIsl U3 DJIEMEHTHOTO cocTaBa (B %).

1.KakoBa ¢opmysa coequHEHNs, B KOTOPOM MaccoBast 10J1sl Kanus pasHa 0.565,
yraepoaa — 0.087, kucnopoma — 0.348?

2.BriBeiute npocreiiiryio GopmMyTy COeTUHEHUS, €CITM U3BECTEH €ro AJIEMEHTHBIN
COCTaB:

a) yruepona 0.2730 (27.3%) u xucnopona 0.7270 (72.7%)

0) xanpuus 0.8110 (81.1%) u azota 0.1890 (18.9%)

B) HaTpust 0.1760 (17.6%), xpoma 0.3970 (39.7%) u xucnopona 0.4270 (42.7%)
3.Haiinure Monexkynsapuyto GopMyy COeAUHEHUS a30Ta C BOJOPOIOM, €CITN
MaccoBasi A0Jisl BOAOpo/ia B HeM paBHA 12.5%, a OTHOCUTENbHAS TIJIOTHOCTH MapoB
ATOTO BEIIECTBa MO0 BOJOPOAY paBHa 16.

4 11Tpu cropanuu 3,636t BeniecTBa oopasyercs 8 T yriaekucioro rasa u 4,3632 r
BOJIbl. Macca 1 Moib JaHHOro BemiecTa paBHa 60r. Y CTAaHOBUTH MOJIEKYJISIPHYIO
dbopMyIly TaHHOTO BEIIECTBA.



4.2.3.1lpakTHKO-OPHEHTHPOBAHHbIE 3a1aHUS

Ha3zBanue Tembl [Tepuonnueckwnii 3akoH u Tabaumna /.M. MenneneeBa

Pe3ynbTaT 00yueHus XapakTepu3oBaTh XUMUYECKHUE 3JIEMEHTHI B
COOTBETCTBUHM C UX MOJOKEHUEM B EPUOIUUECKOI
cucTeMe XxuMuueckux aneMeHToB /.M. MenneneeBa

OO01111e KOMIIETEHIINT OK 01, OK 02

3aganue: CoCTaBUTh XapaKTECPUCTUKY XUMHUUYECKUX DJIEMEHTOB B
COOTBETCTBHE C BAPUAHTOM I10 JAaHHOMY TUIaHY:
1.Ha3Banue s1eMeHTa U ero 0003HaYeHUE.
2. [lonoxenue aneMenTa B [lepuoauyueckoit cucteme.
-HOMEP TPYMIIbI
-foArpymnmna
-HOMEp Meprojia
-TIOPSIKOBBIA HOMEP
3. CocraB aTroMa
-aTOMHasi Macca
-3apsij sapa
-KOJIMYECTBO IPOTOHOB
-KOJIMYECTBO HEUTPOHOB
-KOJIMYECTBO AJIEKTPOHOB
4. CTpoeHue dIEKTPOHHON 000JI0UKH
-pacrnpeiefieHue JIEKTPOHOB M0 SHEPTETUYECKUM YPOBHSIM
-3JIeKTpOHHas hopmyia
-rpadudeckas 3JieKTpoHHast hopmyia
-CTPOCHUE BHEITHEr0 SHEPTEeTUUECKOTO YPOBHS,
-BaJICHTHBIE BO3MOXKHOCTU aTOMa
5. CBoiicTBa MPOCTOTO BEUIECTBA U €r0 COCAUHEHUMN
-METaJIJT UJId HEMETaAILI
-opMyIa u xapakTep BBICIIETO OKCHA
-opmysia U XapakTep THAPOKCHIA
-opMyIia eTyuero BOoJIOPOIHOTO COSTUHEHUS
6. lonoJIHUTENbHBIE CBEACHUS
-HaXO0XJIEHUE B IPUPOJE, PACHPOCTPAHEHHOCTh
-KOT'/1a U KEM OTKPBIT JaHHBII 3JIEMEHT.
-(u3uYeCcKre CBOMCTBA MPOCTOTO BEIIECTRA
- MPAKTUYECKOE MPUMEHEHUE MTPOCTOTO BEIIECTBA

Ne IopsinxoBblii HOMep Ne IlopsiakoBbIii HOMepP Ne IMopsiakoBbIii HOMep
BAPHAHTA | XMMHYECKHX dJ1eMEHTOB BapuanTa | XMMHYECKHX )JIEMEHTOB | pappanTa | XMMHYECKHX )JIEMEHTOB
1 9 22 35 6 6 12 22 11 8 15 35
2 11 24 44 7 10 37 21 12 4 30 53
3 19 25 45 8 38 32 42 13 18 28 38
4 5 20 43 9 33 13 48 14 7 47 27
S 1 38 47 10 34 50 21 15 16 29 51




CTpoeHne 1 CBOICTBA HEOPraHMYECKHUX BellleCTB

1.KapOokcurepanus

Ha3zBanue tembl [Tpou3BoACTBO HEOPraHUYECKUX BEIIECTB. 3HAUYCHUE U
MIpUMEHEHNE B OBITY M Ha MPOU3BOJICTBE
Pesynbrat oOyueHus OO60CHOBBIBATH 3HAYCHHE U IPUMEHEHUE

HCOPTraHNYCCKHX BCIICCTB B OBITOBOM U
HpOHBBOI[CTBCHHOﬁ JACATCIIBHOCTH YCJIOBCKA UX
(bI/ISI/IKO-XI/IMI/I‘-ICCKI/IMI/I CBOMCTBaAMH

OO01111e KOMIIETEHIINT OK 01, OK 02

A 3HaKOMO JIM BaM TTOHATHE «KapOoKkcuTepanus»? B TepaneBTHYECKUX TENsIX
HCIIOJIB3YIOT Ta3000pa3Hoe BemiecTBo. [1o 3Toil npudrHe no100HYI0 METOIUKY
Ha3bIBAIOT «TA30BBIMU YKOJIAMU». JTa METOJUKA UCIIOJIB3YETCA JJIsl JICUCHUS
CEPJCUYHO-COCYAUCTRIX  3a00JIeBaHUM, TOBBIIMICHUS  BJACTUYHOCTH  KOXKHU.
[loBblllIeHUE CONIEpKAHUSI HTOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOU
bynkuun kpoBu. Camoe yAUBUTEIBHOE, YTO OHO UCIIOJIB3YETCS B TBEPJIOM BHJIC B
MUIIEBON MPOMBIIICHHOCTH JIJIsi XpaHEHUSI U TIEPEBO3KHU MPOYKTOB: PhIOBI, MsCa,
MOPOKEHOTO.

3amanue

Bri6epute o1H NpaBUIIbHBINA OTBET:

1. O kakoMm BeniecTBe UIET peub?

A) yriekucielii ras

b) xucnopon

B) ammuax

2. KakumMu XUMHUYECKUMHU CBOMCTBAMHU 00JIa1a€T DTO BEILIECTBO?

A) KUCITOTHBIMH

b) ocHOBHBIMHU

B) amdorepubiMu

3. C yem MOKET BCTyIaTh BO B3aUMOJIECTBUE?

A) ¢ BOJIOM, OCHOBHBIMU OKCHJIAMH, 11I€JI0YaMU, HEKOTOPBIMU COJISIMU

b) ¢ BOJ10M, KHCIIOTHBIMU OKCUAAMU, IIEI0YaMH, HEKOTOPBIMH COJISIMH

B) ¢ Bo0ii, KHCIIOTHBIMH OKCHJIaMH, KUCJIOTaMHU, HEKOTOPBIMU COJISIMU

4. C mOMOIIbI0 KAaKOTO BEIIECTBA €r0 MOXXHO OOHAPYKUTH?

A) dbenondranenna

b) 6poMHoO#1 BO/IBI

B) u3zBecTkoBO# BOABI

5. IlpuBeaute (hakThl, KOTOPHIE JOKA3BIBAIOT OTPHUIIATEIILHOE BIUSIHUE ATOTO

rasa Ha >KeJIyJOUYHO-KHUIIICUHBIA TPAKT YeJIOBEKa

2.JloBapeHHas coub

Ha3zBanue tembl [Tpon3BOACTBO HEOPraHUYECKUX BEIIECTB. 3HAYCHHUE U
npUMEHEHHUE B OBITY M Ha IPOU3BOJICTBE

Pesynbrat oOy4eHus OOGO0CHOBBIBATh 3HAYCHHE U IPUMEHEHUE
HEOPTraHWYECKUX BEIIECTB B OBITOBOM H




MPOU3BOJCTBEHHON JIESITEIBHOCTH YEIOBEKA UX
(HU3UKO-XUMHUCCKUMH CBOMCTBAMH

OO0mye KOMIIETCHIINI OK 01, OK 02

N3BecTHO, 4TO B Mupe n00bIBaeTcs npuMepHo 100 MUIITMOHOB TOHH TTOBapeHHOU
coiu B roa. Ha muieBbie HyX bl PacXoJyeTCsl OKOJIO OJHOM YETBEPTOW 4YacTh
sToro konmnuectBa. Kyna sxe uner octanbHas coiib? [loBapeHHast coJib COBEPIIIEHHO
Heo0XoarMa MpU MPOU3BOCTBE MACHBIX M PHIOHBIX KOHCEPBOB, OHA UCTIOJIb3YyETCA
B METAJUTyprHYE€CKOM OTpaciv MNPOMBIIIJIEHHOCTH, MpU 00pabOTKE MEXOB U
pa3IMYHBIX KOX, B TPOIECCE MPUTOTOBICHUS MbLIa, HWAET MJs TOJy4YeHUs
KJIBIIUHUPOBAHHOW COJbI, MpUMEHsIeTCsT B MeauiuHe. OCHOBHOM MOTpeOUTEINb
COJIM — XUMHYECKasi OTPACIb IPOMBIIUIEHHOCTH. B 3T0i 00/1acT HCnonb3yercs He
TOJIBKO cama COJIb, HO M 3JIEMEHTHI, COCTaBIAOIINE ee. B mpouecce anekTpoaunsa
€€ pacTBOpa MoJIy4yaroT XJIOP, BOJOPOA U eAkuid HaTp. M3 pacTBopa eakoro Harpa
MOJIyYaroT TBEPYIO 1IeI04b — KaycTUK. CoeuHsAs BOAOPO/ C XJIOPOM, MOIYyHarOT
COJISIHYIO KHCIIOTY.

3ajaHue: cOCTaBbTE YPaBHEHUS, OMMCAHHBIX B TEKCTE PEAKLUM.

3.Coan

Ha3Banue Temsl [Ipon3BOACTBO HEOPTAHUUYECKUX BEIIECTB. 3HAYECHHUE U
IpPUMEHEHHUE B ObITY U Ha IPOU3BOJICTBE

Pe3synbrat oOyueHus OOGOCHOBBIBATH 3HAYEHHE U IPUMEHEHUE

HEOPraHMYECKHUX BEIIECTB B OBITOBOM U
MIPOU3BOACTBEHHON JIESITETHOCTH YEIOBEKA UX
(U3UKO-XUMHUYECKUMH CBOMCTBAMU

OO011e KOMIeTEHIINN OK 01, OK 02

Cyxue JIpoXXKu — 3TO CMECh COJIei: THUApoKapOoHAaTa aMMOHUs, KapOoHaTa
amMoHus1 U kKapbamaTta ammouuss NHANH2COO. Bcee 3tu conu npu HarpeBaHUU
pasyiararoTcsi ¢ BBIICJIICHHMEM aMMHaka M yriekucioro ra3a. Paznarasice B Tecte
IIpU BbINIEUKE XJ1e0a, CyXHe IpOAOKH MPUIAI0T EMY JKEIaeMyI0 OPUCTOCTb.
1.Kakyro dopmylly HMEIOT THIpOKapOOHAT aMMOHHS, KapOoOHAaT aMMOHHS,
KapOamMaT aMMOHUS, aMMHUAK U YTJIEKUCIIBIN Ta3.

2.0npenenure THI XUMUYECKOM pPEaKIMM, MPOTEKAOIIEH ITPYU HAIPEBAHUU COJIEH:
ruApoKapOoHaTa aMMOHUS, KapOOHAaTa aMMOHHUS U KapOaMaTa aMMOHHUS.
3.CocTaBbTe ypaBHEHMSI XMMHUYECKUX PEAKIMH PA3IOKEHUS COJEH aMMOHHMS C
BBIJICJICHUEM MPOAYKTOB, MPUAAIOIINX TECTY HEOOXOIUMYIO MOPUCTOCTb.

4.I'ne v 1715 4ero UCHoJib3yIOT JaHHbIE XUMUYECKUE PEAKIIUU.

5.Haiinute B WHTEpHETE WIM NPYTUX HUCTOYHUKAX HWH(POpMAIUU, KAKHE IPYTHeE
BEII[ECTBA MOKHO HCIIOIh30BaTh aHAJIOTUYHBIM 00Pa3oM

boJib110¥ TONMyISPHOCTBIO CPEIM TYPUCTOB IMOJIb3YIOTCS CTATAKTUTOBBIE IEIIEPHI
B ropax Kaskaza m KpbIma, cpeau KOTOpPBIX €CTh HE NPOUAEHHBIE IO KOHIA.
N3BecTHSAKOBBIE TIENIEphI-Ta0upuHTH KpbiMa ciiy>kKuiau mapTtu3aHaM yOeKHuIeM B
nepuos Benukoit OtedecTBeHHON BOWHBI. Peakiusi mpeBpariieHus kapOoHaTta B




OukapOoHaT oOpaTuMa, MOATOMY Ha MOTOJIKE W3BECTHSIKOBOW MEIIEpPbl U3 KaIlIH
BOJIbl, HACBIILIEHHON TMIPOKapOOHATOM KajblLUs, BBIACISIETCS TUOKCH] yTIEpoa,
U MPEeXJE YeM Karllsd yCIeeT yNnacTb BHU3, YaCTh PACTBOPEHHOIO THIpOKapOoOHaTa
npeBpamaercs B TBepAbll KapOoHaT. Tak 3apokaaroTcs CBHCAIOLIUE BHU3
COCYJIbKH CTAJIAKTUTOB. M3 BOABI, Kamarouleil CO CTAJIAKTUTA, HA MOJY MEIIephl
TOXKE OCaxJaercss KapOOHAaT Kajiplus, M C TEYEHUEM BPEMEHU HABCTpEUy
CBHUCAIOIICH COCYTIbKE MOTHUMAETCS TAKOU e CTOJIO CHU3Y — CTaJlarMHT.

Bormpocksr.

1.3anummre xumuyeckue GopMyJibl BEIIECTB: THAPOKAPOOHAT KalbIus, KapOoHaT
KaJIbLIUS, TUOKCHU]] YTIIepo/a.

2. CocTaBbTe CXEMbI IPEBPAILICHUS BEIIECTB, O KOTOPHIX TOBOPUTCS B 3aj1aye.

3. Onpeaenure TUI KaK0M XUMUYECKON PeaKkluu.

Kunernueckue u TEPMOANHAMNYIECCKHUEC 3AKOHOMEPHOCTHU NPOTEKAHUA

XUMHYICCKHUX peammii

Ha3sBanue TeMbl

TepMoIUHAMHUYECKHE 3aKOHOMEPHOCTH MTPOTECKAHUS
XMMHUYECKUX peakini. PaBHOBECHE XMMUYECKUX
peaKIuit

Pesynbrat oOyueHus

HCCHGILOB&TB BJIMSHHUC U3MCHCHHA KOHICHTPAIINN
BCIICCTB, pCaKIINH CPCAbl U TCMIICPATYPLI HA
CMCIICHUC XUMHNYCCKOI'O PABHOBCCHS

OO01e KOMIEeTEHIN

OK 01, OK 02

Y CTaHOBHTE COOTBETCTBUE MEXITY (AKTOPOM M CMEIICHUEM PABHOBECHS IS
eakiwu, ypaBHeHHue KoTopoit CoHa(r)+H2(r)«>CoHs(r) + Q

dakrtop [TonokeHue paBHOBECHS
A) TloBblllieHNE AaBJICHUS 1) CmecTuTCsl BIIpaBoO

b) YBenuuenue teMneparypsl 2) CmecTHuTCs BIEBO

B) YBenuuenue konnentpammu CoHa 3) He usmenurcs

I") Ymenbienue kornenTpauu CoHeg

J1) Tlpumenenne kaTanu3aTopa

1. ®akTop, HE BIUAIOINN HA CKOPOCTh XUMUYECKON PEAKIINU:
1) daBnenue 2) KaranuzaTtop 3) Konnentparnus

4) ®opma cocyaa, B KOTOPOM MPOTEKAET PeaKIUs

2. ®akrop, BIUAIOMINN HAa CMENIEHNE XUMUYECKOTO PAaBHOBECHS:
1) Bun xumuueckoii cBsizu  2) Karanuzatop

3) IIpupona pearnpyromux BEeIIECTB 4) Temnepatypa

3. C yBenuueHueM KOHIIEHTPALMM a30Ta B 2 pa3a CKOPOCTh MPSAMOU peaKIuu,
ypaBHeHHe KOTopoi Na(1)+02(r)«>2NO(r)
1) He uzamenurcs 2) YBenuuutcs B 2 paza

3) YBenuuuTcs B 4 pa3a

4) Ymensiures B 4 paza




4. C yBenuueHUEM JaBIEHUS B 5 pa3 CKOPOCTb MPSIMOMl peakiuu, ypaBHEHUE
koTopoit 2NO(r)+02(r)«>2NO;(r), yBeauauTcs B:
1) 5 pa3 2) 25 pa3 3) 75 pa3 4) 125 pa3
5. IIpu noseitennu temmeparypsl Ha 10°C (TemnepaTypHbIil KO3 PHUIIUEHT paBeH
2) CKOPOCTh XUMUYECKON PEaKly yBEIUUUBACTCS:
1) B2 pa3a 2) B 4 paza 3) B 8 pa3 4)B 16 pa3
6. C yBelIMYEHHEM JaBJICHHUS paBHOBECHE OOpPaTUMOWM peakIuu, YpaBHEHHE
koTopont CoHyry+H20 > CoHs0Hy
1) He u3menutcss  2) CMeCTUTCS B CTOPOHY NMPOAYKTOB PEAKIIMH
3) CmecTuTCS B CTOPOHY UCXOIHBIX BEILIECTB
7. Jus  cMemieHWsT  XMMHYECKOTO  paBHOBECHS  OOpaTUMOMl  peakiuu
2S0,(r)+04(1)«>2S03(r)+Q B cTOPOHY HCXOIHBIX BEIIECTB HEOOXOIUMO:
1) YBenuunth nasnenue  2) [loBbicuTh TeMmeparypy
3) [Monusuts Temneparypy 4) Bectu xatanuzarop
8. MakcumanbHasi CKOPOCTh XMMHUECKON peaKIMK MPU B3aUMO/IEHCTBUN BELIECTB,
(bopMyJIbl KOTOPBIX
1) Zn(rpanynsr) + HCI 2) Zn(meuts) + HCI
3) Pb + HCI 4) Fe + HCI
9. IloBbllIeHHE TEMIEPATYpPbI CMEIIAET XUMUYECKOE PAaBHOBECHE BIIPABO B
00paTUMOl peakliuy, ypaBHEHUE KOTOPOH:
1) 2H, + Oy, « 2H,0 + Q 2) SO, + H,O < H,SO3 + Q
3) 2NO + O, <« 2NO, + Q 4) CsH1g < C4Hsg + Hy — Q

J{ucnepcHbie CUCTEMBI

HasBanue Tembl JlucnepcHble CUCTEMBI M (PaKTOPBI UX YCTOMYMBOCTH

Pesynbrat oOydeHus Paznmuuare ucTUHHBIE PACTBOPBI, KOJUIOUIHBIE
pPacTBOPHI U TPyOOAUCTIEPCHBIE CUCTEMBI HA OCHOBE
XMMHUYECKOr0 SKCIIEPUMEHTA

OOmme KOMITIETEHITUH OK 01, OK 02

Boaa

B kpyxeBo OyaTo 0/1eThI
JlepeBps, KyCThl, IPOBOJA.
KaxxeTcs cka3koro 3To,

A B CYIIHOCTH — TOJIBKO. ..

3amanue:

1. KT0 1 Korna BnepBble OCYIIECTBUAI CUHTE3 BOABI?

2. Kaxoil Bo3ayX TsKenee - CyXOd WM BIIayKHBII?

3. B kakom opraHe ueioBeka COAEPKHUTCS HanOOJIbIIEe KOJTUUECTBO BOJbI, a B

KaKOM — HauMeHbIee?




4, Ha3zoBuTe BoceMb HAaMMEHOBAHUI COCTOSIHUS BOJIbI, IPUHSATHIX B
METEOPOJIOTUU — CKOJIBKO MOJIEKYJ BOJIbI B OKeaHe?

Yto TaKkoe CHE)KUHKHU?

PacnianaroTcst v B BOJi€ HAa MOHBI €€ COOCTBEHHBIE MOJIEKYJIbI?
MoxeT 11 Bojia TOpeTh?

MoxeT 11 BoAa Te4b BBEPX?

[Tepeunciure XumMudeckre U (U3NIECKUE CBOMCTBA BOJIBI.

10. Poip BOOBI B )KU3HU UETIOBEKA.

© oo~ O

IN'mnoxJioput Kaaus

IIpy cTUpKE TpsA3HBIX BEIIEH XO3SHWKU MOJB3YIOTCA  XJIOPCOAEPKAIIUM
OoTOEJIMBATEIIEM.

3amaHue:

YTo npu 3TOM MPOUCXOINUT?

Kaxkoe BeliecTBO NposBiIsieT 0TOSIMBAIOIINE CBOHCTBA?

Hanummre peakiuo pa3ioKeHUs: TUIOXJIOPUTA Kalldsl Ha BO3yXe MPU JICUCTBUU
YIJIEKUCIIOTO Ta3a.

Hanummre peakiuio mojiydeHus TUIMOXJOpUTA KaJldsl W3 XJopa M TUAPOKCHIA
HaTpus.

1.B peanumanuio nonanarT O0JIbHBIE, TOTEPSIBIIINE MHOTO KPOBH. B 3THX ciiyuasx
ucrnonb3ytoT 0,85%-it pactBop moBapenHodt comu (b= 1 r1/MI), KOTOpBII
Ha3bIBACTCS (PUBUOIOTUYECKUM PACTBOPOM.

3aganue: IlpencraBbTe, 4TO BBl MEACECTPA PEAHMMALMOHHOTO OTAEIEHUS U
JOJDKHBL CpoyHO mpurotoButh 800 Mi Takoro pactBopa. Kak Bbl Ha Mecte
MEJICECTPhl MpUroTOBWIM OBl Takoi pactBop? (OtBetr: PactBOoputh 6,8 T conu B
793 Mu1 BOABI.)

2. dapmaneBTy HEOOXOAUMO NPUTrOTOBUTH S5%-HBIM pPAcCTBOpP HOAA, KOTOPBIU
UCIIONIB3YIOT 111 00paboTKu paH. Kakoil 00beM pacTBOpa OH MOYKET MPUTOTOBUTH
u3 10 r KpUCTAINIMYECKOTO HOJa, €CIU IUJIOTHOCTh pPacTBOpa JOJKHA OBITh
0,950r/ma?

Bomnpocsr:

1.Kakyto popmyiry umeeT KpuCTaILTMYECKU noa?

2.4T0 3HAYUT KIPUTOTOBUTH PACTBOP»?

3.Caenaiite TO YCIIOBHUIO 3a/Jaud HEOOXOJMMBIE pPACUEThl JIS MPUTOTOBICHUS
pacTBopa.

CTtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB

Ha3sanue Temsl OpFaHI/I‘IeCKI/Ie BC€IICCTBA B X KU3HCACATCIBHOCTH
YCJIOBCKA. HpOI/IBBOJICTBO U IPUMCHCHHC
OpraHMYCCKHX BCIICCTB B IPOMBIIIIJICHHOCTH

Pesynbrat oOy4eHus OOGO0CHOBBIBATH 3HAYCHHE U IPUMEHEHUE
OpPraHUYECKUX BEIIECTB B OBITOBOU M




MPOU3BOJCTBEHHON JIESITEIBHOCTH YEIOBEKA UX
(HU3UKO-XUMHUCCKUMH CBOMCTBAMH

OO0mye KOMIIETCHIINI OK 01, OK 02

AneTruiieH

OaHUM U3 CaMbIX PacCIpPOCTPaHEHHBIX CIOCOOOB CBAPKU IIJIaBICHUEM SIBIISICTCS
ra3zoBas CBapka, KOTopasi MpOU3BOJUTCS ¢ 00pa30BaHUEM Ira30BOI0 MJIAMEHU B
KaHallax  cBapouyHoM ropenku. (OOpazoBaHHEe Ta30CBAPOYHOTO  ILJIAMEHU
HEBO3MOXKHO 0Oe3 rasa anerusiieHa. TeXHUYeCKUl aleTusIeH MoaydarT U3 Kapouaa
KaJIbLIUA.

3anganue

1. O6bsacHUTE, KaKOH (PU3NYECKUI MTOKA3aTeNb TO3BOJIET UCTIOIb30BATh

aleTUJIEH ISl CBApOYHBIX padoT;

2. CocTaBbTE YpaBHEHUE PEAKIINU TIOJIYYEHUS ALICTUIICHA;

3. CocTaBbTe YpPAaBHEHHE PEAKIIMY T'OPEHUS ALICTUIICHA,;

4. Beruuciaute 00bEM arleTusIeHa MOoTy4YeHHOr0 U3 KapOu/ia KaJbIUs MacCou

128 r, cogepxkamero 5% npumeceid, €Cliv BIXo aeTuiieHa coctapisieT 80% ot
TEOPETUYECKH BO3MOKHOTO.

Kap0oHoBbIe KHCIOTBHI

MoJiouyHas KMCJI0TA

[IpoMekyTOUHBIM TIPOYKTOM OOMEHA y TETNTIOKPOBHBIX YKUBOTHBIX SIBJISIETCS
MOJIOYHASI KUCJOTA. 3amax 3TOM KUCIOThI KPOBOCOCYIINE HACEKOMBIE YJIABIUBAIOT
HAa 3HAYUTEIHLHOM PACCTOSTHUM.

3ananue

1. ITouemy HacekoMble (KOMapbl) OBICTPO HAXOJAT CBOIO KEPTBY?

2. YcranoBute popMyTy MOJIOYHOM KHUCIOThI, KOTOpas IOMOTaeT HACEKOMBIM
HaXOJUTh TEMJIOKPOBHBIX )KUBOTHBIX, €CJIU MACCOBBIE JIOJIM DJIEMEHTOB B HE
coctaBisiroT: yraepoaa — 40,00%, Bomopona — 6,67%, kucnopoaa — 53,33%.

3. CoctaBbTe CTPYKTYPHYIO (POPMYITYy MOJIOYHON KUCIIOTHI. Ha30BUTE KUCIOTY 1O
HoMeHknatype MIOTTAK.

4. Ha oCHOBaHMM CTPOEHHUSI MOJIOYHOM KUCJIOTHI ClIeJIATE BHIBOJI O €€
XAMHUYECKUX CBOUCTBAX.

5. HalimuTe B MHTEpHETE WK APYTUX UCTOYHUKAX MHPOPMAIIUIO O TPUMEHEHUHU
MOJIOYHOM KUCJIOTHI.

ben3oiinas kucjaora

KitokBa 1 6pycHHKa MOTYT OYEHb JIOJTO XPaHUTHCS B CBEKEM BHUE 0e3 caxapa,
TaK Kak 3TOMY CITOCOOCTBYET HAJMYHE B HUX ITPEKPACHOTO KOHCEPBAHTA —
OCH30MHON KUCIIOTHI.

3amanne: Y CTaHOBHTE MOJICKYJISIPHYIO (DOPMYITy KUCIOTHI, €CJIM MacCOBBIC JIOJH
AJIEMEHTOB B HEH COCTaBIIAOT: yriepoaa — 68,85%, Bomopona — 4,92%, kuciopoaa
—26,23% (M = 122 r/moib).

MeTtan




IIpy THUEHUM pPACTUTENBHBIX OCTATKOB Ha JHE OOJOT IMOJA  BIMSHHUEM
MUKpPOOPraHU3MOB 00pa3yercss OOJOTHBIM ra3 — METaH, KOTOPbIN CIIOCOOEH
CaMOBOCIUIAMEHATHCS Ha BO3/AYXE.

Bomnpocsr:

1.3anummTe MOJEKYJISAPHYIO, CTPYKTYPHYIO U 3JIEKTPOHHYIO (DOPMYJIbI METaHA.
2.CocTaBpT€ ypaBHEHUE XWMHYECKOW PEaKIMM CaMOBOCIUIAMEHEHHsI MeETaHa
Ha BO3/YyXE.

3.IloueMy oOpa3yrorcs «OIyKaaroe OroHbKU» Ha 6osote?

4. CocTaBbTe KapTOUKy «AHKETHBIEC JJaHHBIC METAHAY.

KauecTBeHHbIE peakunu 00HAPY:KeHHUS] OPTAHUYECKHX M HEOPTaHMYeCKUX
BelleCTB

Ha3zBanue Tembl OOGHapy)XeHHEe HEOPTAHMYECKUX KAaTHOHOB U aHUOHOB

Pe3synbprat oOyueHus UccnenoBarsh kaueCTBEHHBIE PEAKIIUU
HEOPraHMYECKUX BEIIECTB

OO011e KOMIEeTeHIINN OK 01, OK 02

Hon

Ha Oenyto canderky npoiuiau HoJ, HONBITAINCH BBIBECTU €r0 C IOMOIIBIO
or6enuBarens «llepconby, 3aTeM XJI0pHas U3BECTh, HO MSATHO HE UCUE3IIO.

YToOb! yAamUTh MATHO, KAKOE CPEACTBO HAJ0 MCIOJIb30BATHCS ¢ OKUCIUTEIbHBIMU
VI BOCCTAHOBUTEIIBHBIMU CBOMCTBAMHU?

Hanummre kaueCTBEHHYIO PEaKIHUIO HA ONpeIesieHue hoaa?

OnuirTte NpUuMEeHEHUe Hoja B OBITY.

[Touemy B Kutae 605bHBIX 3000M U3/1aBHA Jie4aT 3070 MOPCKUX TYOOK?
Nudopmanus-noackaska. ExxeqHeBHbIN preM HEOONBIINX 103 COEAUHEHUHN Hoa
nomoraeT u30aBUThCs OT 300a. Mopckue ryOku, MopcKas Karmycra 00oraTbl HOJ0M.
[Toatomy B Kutae u SIlnonun 60bHBIX 3000M M3/1aBHA JieUaT 30JI0M MOPCKUX
ryOoK.

3ananue. Beruucnure, CKOJIbKO TpaMMOB MOPCKOM KaryCThl HEOOXOJUMO CheIaTh
€XECYTOYHO JUIsl TOTO, YTOOBI BOCTIOIHUTH CYTOUYHYIO MOTpeOHOCTH (800 Mr)
opranusMa B iioge. B 100 r Mopckoli kanmycThl cofiepkanue noga coctapiset 250
MT.

CoenuHeHnus cepbl

Ha 3aHATHSIX XUMUYECKOTO KPY>KKa yUalTuecs UCCISI0BAIIN IIPOCTOE BEIIECCTBO
KEJITOTO IBETA, HEPACTBOPUMOE B BOJIC.

[Tpu coxuraHny ATOTO BEIIECTBA B KMUCIOPOAE 00pa30BaICs ra3 C Pe3KUM 3aMaxoM.
Korna ra3 pacTBopsiu B BoJie, MOIyYalics pacTBOP, B KOTOPOM OKpacka JaKMyca
CTaHOBUJIACh KpacHOU. Eciu e B K00y ¢ ra30M HaJIMBAJIK pacTBOP THIPOKCHIA
HATpUs, TO 3aIMax ra3a ObICTPO UCUE3al.

Onpenenure COCTaB UCCIIETyEMOTO BEIIECTBA U 3AMUIIINTE €T0 HA3BaHHUE.
CocraBbTe 3 ypaBHEHHUS PEAKIIH, KOTOPHIE OBLIIN MTPOBEICHBI YUAITUMUCS B
IPOLIECCE €T0 PaCO3HABAHUS




4.2.4 3ananus 1a060paToOpHBIX padoT

Paznen

JlaGopaTopHasi padora

Paznen 2. Xumuueckne peakuuu

JlaGopaTopHnas padora 1. «Peakiuu
TUIPOJIU3A»

JlaGoparopHas padora 2. «Peakuun
MOHHOTO OOMEHAaY.

Paznen 3. CtpoeHue u cBOiCTBa
HEOPTaHUYECKUX BEIIECCTB

JlaGopaTopHnas padora 3. «CBoiicTBa
METaJIOB»

JlaGopaTopHnas padora 4. «CBoiicTBa
HEMETAJJIOB)

Pa3nen 4. Kunetnueckue n
TEPMOJUHAMUYECKHE 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX PEaKIuid

JlabopatopHnas paGora 5.
«OmnpeneneHne 3aBUCUMOCTH CKOPOCTH
peaklMK OT KOHUEHTpaIuu
pearupyromux BEIEeCTB
JlabopaTopHas padora 6.
«OmnpeneneHue 3aBUCUMOCTH CKOPOCTH
pEeakHy OT TEMIIEPATYPBD)
JlaGopaTopHnas padora 7. «3yueHue
BIIUSIHUS PA3IMYHBIX (PaKTOPOB Ha
CMELICHUE XUMHUUYECKOTO0 PAaBHOBECHSD)

Paznen 5. JlucniepcHbie cCUCTEMBI

JlabGoparopHas padora 8
«IIpuroroBieHue pacTBOPOB»
JlaboparopHasi pabora 9
«HMccnenoBanue AUCHEPCHBIX CHCTEM)

Paznen 6. CtpoeHue u CBOiCTBa
OpPraHUYECKUX BEIICCTB

JlaboparTopHnas padora 10.
«ITosryyeHue 3TUIEHA U U3YyUYECHHUE €TO
CBOWCTB)»

Paznen 7. KauecTBeHHBIE peakiuu
OoOHapyXeHHUs OPraHUYCCKUX U
HEOPTaHUYECKUX BEIIECCTB

JlaGopaTopHnas padora 11.
«AHaTUTUYECKUE PEAKLIMN KAaTUOHOB»
JlaGopaTopHnas padora 12.
«AHaTUTUYECKUE PEaKIIM aHUOHOBY
JlaboparTopHas padora 13
«KauecTBeHHBIE peaKlMK Ha OT/ICJIbHbBIC
KJIACChl OPTraHUYECKUX BEIIECTBY
JlabGoparopHnas padora 14
«KauecTBeHHBIN aHATU3 OPraHUYECKUX
COeIMHEHUM MO (PYHKITMOHATHLHBIM
rpymnmnam»

Pa3nen 9.1. UccnenoBanue u
XUMHYECKUN aHAJIN3 00BEKTOB
oumochepsl

JlaGopaTopnas padora 15. «OcHOBBI
1a60paTOPHOM MPAKTUKI»
JlaGopaTopuas padora 16.
«OnpenaeneHune KECTKOCTA BOJIBI U
CrocoObl €€ YCTpaHEHUs»




JlabopaTtopHasi pabora 17 (Ha BbIOOp)
«OOHapyXeHHe HUTPATOB B IPOIYKTaX
MTATAHUSD)

«HccnenoBanue NpoyKTOB MUTAaHUS Ha
HaJM4MEe YIIIEBOJOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HAJIMYKE
YTJIEBOJIOB (Kpaxmall, TIi0Ko3a,
caxaposa)»

JlaGopaTopnas padora 18
«Omnpenenenne pH BOIHOM BBITSKKH
MOYBBI, €€ KUCIOTHOCTU U
HIEJIOYHOCTI)

JlaboparopHnasi pa6ora 19-20
HccnenoBanue mpeaioKeHHOTO
00BEKTa Ha KUCIOTHOCTb, IEJIOYHOCT,
XUMHUYECKUI COCTaB (3arps3HUTEINH,
MaKpO- U MUKPORJIEMEHTHI).

JlaGopaTopHasi padora Ne 1.
I'maposus coJrent

Hene 3anstus: [loHaTrs cymHocTh ruaposivza. Hayuutbes ouenuBath pPH
Cpellbl IPU TUAPOJIN3E, MUCATh YPABHEHUS PEAKIM THapOIn3a.

PeaktuBbl U 000pymoBaHHe: pacTBOpbI coseili: HuTpata cBuHia (PH(NO)s3),
cyiabdara meau (I1) (CuSO,), xapbonara Hatpus (Na,COs), cynabhara mnuHKa
(ZnS0O,), xnopuna capus (BaCly) u npyrux, yHuBepcaibHbIi HHIUKATOP, IITATHB
C MpoOupKamu.

XoJ paboThI:

OmnsiT Ne 1. B3aumoaencreue cosiei ¢ COJsIMH.

B mpoOupky momectute 2 ma pactBopa comu ZnSO, um mpueite 1 Mo
pactBopa comu BaCl, mo oOpasoBanust ocaaka. 3anumiuTe HAOMIOACHUS H
XUMUYECKYI0 PEAKIINIO B MOJIEKYJISIPHOM U HOHHOM BUJIE.

OmnbiT Ne 2. OnipeniesieHue peakium cpeabl paCTBOPOB coJieil

HanecuTe Ha MOJOCKM yHUBEPCAILHOW MHIMKATOpHOM Oymaru mo 1 — 2 karum
MMEOIINUXCS PACTBOPOB COJIEH.

Onpenenute PH pacTBOpPOB, CpaBHUB OKpacKy Oymaru C mpuiaraeMoi
[BETHOW MIKajgoW. 3aluIUTEe MOJICKYJIIPHbIE W HWOHHBIC yYpaBHEHMS THUIPOJIHM3a
COJIEH.

CremaliTe BBIBOJI.

KoHTpoJibHBbIE BONPOCHI
1. YUto Ha3bIBaeTCSI MOHHBIM MPOU3BEICHHEM BOAbI? UeMy OHO paBHO?




2. Yro Takoe pH pactBopa? Kakoi pacTBOp Ha3bIBA€TCs HEWUTPAIbHBIM,
KHUCJIBIM, IETOYHBIM?

3. Kakue coenMHEeHHs Ha3bIBAIOTCA COISIMU?

4. Yto HaA3BIBAETCS TUAPOIU30M COJICH?

5. 3anmmmte npeppariienue: CuO — CuSO4 — Cu(OH), — CuO

6.Kakue conu noaseprarorcs rugponausy? [IpuBeaure npumMepsl.

7.Kakue (axTophl BIUSAIOT HA THUIPOJIUA3 COJIEH U moyemMy?

JlabopaTtopHasi pa6ora Ne 2
Peakuuu HOHHOTO 00OMeHa

Llenb paboter: M3ydyeHre 0OMEHHBIX PEaKIMil B pacTBOpax 3JEKTPOJIUTOB U
YCIJIOBHM, TPU KOTOPBIX 3TH PEAKIIUU MPOTEKAIOT 10 KOHIA.

PeaktuBbl u obopyaoBanue: llltatuB ¢ mpobupkamu, nepikareib, pacTBOPHI
ruapokcuna Hatpus (NaOH), comsroit kucnotel (HCI), cynepara memu (1)
(CuSO,), xapoonara Hatpust (Na;COs), cynbdara marams (MQSO.), xmopuna
xenesa (I11) (FeCls).

Xox paboThl:

Omnpit 1. Peakuuu, uayuue ¢ o0pasoBaHueM 0CajaKa.

Haneiite B Tpu npoOupku 1o 2 mMi pactBopa xjopuna xenesa (I1I), cynbdara
MarHusi, cyibdaTa MEIu U MPUOABbTE B KXY MO TaKOMY K€ KOJIMYECTBY
menoun. HaOmronaiite oOpa3oBaHuMe OCaIKoOB, 3amuchiBas uX LBer. Ocaaku
COXpaHSANTE N0 CIEAYIOUIEr0 OIbITa. 3aluIIMTE MOJEKYJSIPHBIE W HOHHBIE
YPaBHEHUS PEAKIIUI.

OnbIT 2 . Peakuun, uayuue ¢ 00pazoBaHueM cJad0ro 3J1eKTpoJIuTa

K mnonyyeHHBIM B MpeAbIAyIIEeM ONBITE OCaJKaM THUJIPOKCUIOB >KeJe3a,
MarHvss ¥ MeEIW TPUWIECUTE pacTBOP COJIHOW KHCIOTBI JO TIIOJHOTO HX
PacTBOPEHHS.

CocTtaBbTe MOJIEKYJSIDHBIE M HWOHHBIC YypaBHEHUS peakiui. OObsicHUTE
HaO0JII01aeMble U3MEHEHUS B TPOOUPKaX.

OmnbIiT 3. Peakunu, naymue ¢ o0pasoBaHueM rasa

K pactBopy kapOoHaTa HaTpus HPHICHTE OCTOPOXKHO PACTBOP COJSHOMN
KUCIIOThL. OOBSICHUTE BBIIEJICHUE Ta3a M COCTABUTh MOJIEKYJISIPHbIE U HOHHBIE
YpaBHEHUS PEaKLUU.

Cnenaiite oOmuii BBIBOJT 00 0OMEHHBIX PEAKITUSAX, HIYIIUX O KOHIIA.

KoHTpoJibHBIE BONIPOCHI

1. Ilpu kKaKuX yCIOBUSAX BO3MOKHBI HEOOpATUMBIE PEAKITUH ?

2. Bosmoxkna s peakiusi: HCl + KOH = H,0 + KCl

3. 3anummTe TUIbI XUMHUYECKUX PEAKIMH 110 UMEIOIMMCS KIaCCU(PUKALIUIM.



4. Nomumute peakiuio: ZNCl, + NaOH = ? + ? . [louemy Bo3MOKHA 3Ta
HeoOpaTuMas peaxius’?

5.3anuinTe HeoOPaTUMYIO PEAKIIUI0, KOTOPasi IPOTEKAET C BHINIAJICHUEM
ocajka.

JlaGopaTopnas padora Ne 3.
CBoiicTBa MeTAJLII0OB

Henb: M3yuuTh peakuuu B3aWMOJICUCTBUS METANIOB U MX OKCHUIOB C
BOJIOW U KHCJIOTaMU. HaydnuThCs mucaTh ypaBHEHHS PEAKIUN.

PeakTuBbl M 000pynOBaHHME: HATPUH METAUIMYECKUH, KEJIE30, OJIOBO,
CBUHEI], MarHuii, IMHK, M€Jlb, OKCUJI CBUHIIA, OKCHUJ] JK€Je3a, OKCUJl MEIH, BOJa
JUCTWIMPOBaHHAs, KHCIIOTa CEpHas, COJIsHasd, TAaTUB C MNpoOUpKamu,
CIIUPTOBKA, I€PKATEb.

Xog paboTHI:

OmeiT 1. OTHOIIEHHE METAIIIIOB K BOJIE.

B mmpokwuii cTakaH HaJeiiTe BOJbI U TOJOXKHUTE KYCOUEK HATpUs WJIU
KaJIus.
Yro BEI HaOJIOMacTE?
Haomronenns

YpaBHEHHUE peaknu:
B uetrbipe nmpoOHPKH MOJOKUTE MO KyCOUYKY MarHus, aJllOMHHHUS, JKelie3a U

MEIU U MPUIIEHTE HEMHOT'O BOJIBI.

Hab6mronenus

YpaBHEHUE peaKkUnii:

CremnaiiTe BBIBOJI 00 OTHOIIIEHUH BOJbLI K METAJIJIAM.
BriBon:

OmnpiT 2. OTHONIIEHNE METAIIJIOB K KUCJIOTaM.

[Tonoxute B mMpoOMPKH MeETaUThl MarHus, aJIFOMUHUSA, Kejle3a U MEAu U
NPWICHTe K HUM PACTBOP COJITHOM KHCIOTHL. UTo BBl Habmomaere? Cnenaiite
BBIBOJ] 00 OTHOIICHUH KUCJIOT K METaJIJIaM.

Hab6nronenus

YpaBHEHUE peaKkUnii:




OmnbiT 3. OTHOIIEHHE OKCUIOB METAJIJIOB K KUCTIOTaM.

B tpu mpoOupku Haneite mo 1 mi pacTBOpa CEpHON KUCIOTHI U 100aBbTE
Ha KoHuuKe mmatenst okcuasl xenesa (l1), menu (1), ceunua (11). Conepxumoe
npoOupok B30onTaiiTe. Uto HabmoaeTe?
HaGmronenus

YpaBHEHHUE PEAKLINI:

ITo uToram poBEAECHHBIX OINBITOB CHEIANTE BBIBOL.
KOHTpOIBHBIE BOIIPOCHL.

. [latb onpenenenue meraam.

HazoBute gusnyeckue cBOWCTBA METAIIIOB.

Kakue Metamibl B3aMMOAEHCTBYIOT C KUCIOTAMU?

Kakue Metamibl B3aMMOAEHUCTBYIOT C BOJOM?

Kak B3auMO1€MICTBYIOT METAJUIBbI C pACTBOPAMM COJIEH.
CrocoObl OJTy4YEeHHS] METAIIJIOB.

Urto Takoe kopposust MmeTaiioB? Kakue ObIBaIOT TUITHI KOPPO3HH.

O N OE WNRE

CriocoObI 3alUThl METAIIIIOB OT KOPPO3HUHU.

JlaGopaTopHuasi padora Ne 4.
CaoiicTBa HEMETAJLIOB
Honyyenue, coOMpanue U pacrio3HABaHHME ra30B.

Hens: Ilonmydyenue, coOupaHue U paclo3HaBaHWE Ta30B: BOJOPO/IA,
KMCJIOPOJIa ¥ YTIIEKUCIIOTO rasa.

PeaktuBel u oOopymoBanue: IllTaTuBel, NpoOUPKH C Ta300TBOJIHBIMU
TpyOKamu, JIepiKaTteiiv, CIUPTOBKH, CIIUYKHU, COCYJl C BOJOW. PacTBOphI cosstHOU
kucinotel (HCI), rumpokcumaa natpus (NaOH), ruapokcuma xambims Ca(OH);
CaCOg3 (mpamop), NH4Cl, yauBepcanbHas 1JakMycoBasi Oymara.

Xona paboThl

Omnpit 1. [Tosryyenue, coOMpaHue U pacno3HaBaHue BOJAOPOaA.

B npoGupky nmomMectute JBe TpaHyjbl IMHKA U Npujieite 2 - 4 M1 pacTBopa
CepHOM KHCIOThL. HakpoiTe ee mpoOupkoil OOJBINET0 AMameTpa. 3aKpouTe



najableM OoJIblyI0 MPOOHMPKY, HE MepeBOpauuBasl €€, MOJHECUTE K CIUPTOBKE.
[Tpousoiiaer xyonok. 3anumuTe HAOJIOACHHS U YPaBHEHUS XUMHUECKUX PEaKIIUM.

B BBIBOJIE YKaXKUTE, IOYEMY BOJIOPOJ COOMPAIIH B IEPEBEPHYTYIO IPOOUPKY.

OmnbiT 2. [Toyyenue kucJjaopoaa.

[ToaroroBbTe TCHONIYIO JIyduHy. B mpoOupky Haneite 5 - 7 MiI epokcuia
Bogiopona. [lob6aBpTe HEMHOTO OKcua Mapranua. [logHecuTe TIEIONIYIO JTyYUHY
K MPpOOHpKE.

3anuimuTe HaOMIOACHUS U YPABHEHUS] XUMUYECKUX PEaKIIUM.

OmnbiT 3. IHosrydyeHue, coOMpaHue U paco3HaBaHue YIJICKHUCJIOI0 rasa.

A) B mpoOupky momMmecTuTe HECKOJIbKO KycoukoB Mpamopa (CaCOsz) m
npwieite 4 M pacTBOpa YKCYCHOM KucinoTel. i1 pacno3HaBaHus rasza B
MPOOUPKY OIMYCTUTE TOPSIIYIO TyUUHKY.

b5) B npobupky Haneite 2 M MPO3PAvyHOTO PacCTBOpA M3BECTKOBOUM BOJIBI.
Uepes3 4HCTYIO CTEKISTHHYIO TPYOOUKY MpOJyBalTe BBIABIXaEMbI BaMU BO3IYyX.
3anummre HaOMIOJCHUS U YPABHEHUSI XUMUYECKUX PEaKIIUH.

Crnenaiite BBIBOJ IO padoTe.

KonTpoabHbIE BONPOCHI

1. Kakum criocobom cobupatoT ra3 Bogopoa? [louemy?

2. Kakum criocobom cobupatot yriekucibiii raz CO,? [Nouemy?

3. Kakum criocobom cobuparot raz ammuak? [louemy?

4. Kakue u3 MOJYyYEHHBIX Ta30B XOpPOUIO PACTBOPAIOTCA B BOJIC, U KaKUE
BEIIIECTBA IIPH ATOM 00pa3yroTCs?

5.Kakoit o0beM BoAopoAa MpH H.y. BBIACIUTCS MPU B3aUMOJCUCTBUU 34 T
[IAHKA C COJITHOM KUCJIOTOM?

6. IIpu B3aumoneicteuu ¢ 43,9 T HUTpaTa aMMOHHS C TUAPOKCUAOM KaJIWs
BBIJICJIUJICS Ta3 C €KUM 3amaxoM M Boja. Ompenenute 00bEM BBIIEIUBIIETOCS
rasa nmpu H.y. 1 00bEM BOJIBI.

JlabopaTtopnas paGora Ne 5.
OnpenesieHue 3aBUCUMOCTH CKOPOCTH PeaKIuu
OT KOHIIEHTPALIMU pPearupyouux BemecTn

[enb: uccnenoBaTh BAMSHUE KOHUEHTPALUH PEArMPYOLIUX BEIIECTB U
TEeMIIepaTypbl HA CKOPOCTh XMMHYECKUX PEAKIIUM

PeaxkTuBbl 1 000py10BaHKE: CTEKISTHHBIE MPOOUPKH, KOHUYECKHE KOJIObI HA
100M51, nepkatenib, CEKyHIOMED, PaCTBOp THOCYJIb(haTa HaTpus, BOJIa, pacCTBOP
CEpPHOM KHUCIIOTHI, paCTBOp MepMaHraHara Kajius, | M pacTBOp 11aBEIE€BOUM KUCIOTHI

Xona paboTbl

Omnmir 1.
1. IIpuroTOBUTH TPU CYXUX POHYMEPOBAHHBIX KOJIOBI.



2. B nepByto BHECTH 5 MJI pacTBopa THOCY Ib¢aTa HaTpust 1 10 M1 BOJBI; BO
BTOpYI0 — 10 MJI THOCYIB(DaTa HATPHUS M 5 MIT BOJBIL; B TPETHIO — 15 Mt
THOCYJb(aTa HaTPHSL.

3. 3arem B k010y Nel Baecute 5 mit 4 % - HOro pacTBOpa CepHON KUCTIOTHI

4. OTHOBPEMEHHO BKJIIOUNTE CEKYHIIOMED: BCTPSIXUBAs KOJIOY, CICUTE 32
NOSIBJIEHUEM MYTH B KOJIOE, IepXka €€ Ha YPOBHE IJIa3.

5. IIpu nosiBneHnM Majeuiied MyTd OCTaHOBUTE CeKyHIoMep. OTMEThTE BpeMS.
[ToBTOpUTE OMBIT €lIE 2 pa3a.

6. Bnumure 3HaueHus B TabIuILy

7. OopmuTte pe3ynbrarhl HAOMIOIEHUN B BUjIE rpaduka

OmnsbIT 2.

1. B nBe mpoOupKU MOMECTUTH HECKOJIBKO Karelb pactBopa KMnO4, 1M
pacTBOpa IIaBEJIEBOM KUCIOTHI U CEPHOM KUCIOTHL. B 0J1HY U3 HUX OpOCUTH
kpuctauuk MnSO4.

Yro BbI HabOmo1aeTE?

2. Uepe3 HEKOTOPOE BpEMsI OTMETHTh U3MEHEHHE OKPACKH PacTBOPOB B IPOOHPKE.
3.YUeM sABISIETCS IEPMAHTAHAT KaJUs B 3TOW PeaKIuu’?

O6paboTka pe3yabTaToB:

1. CdopmynnpoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KOHIICHTPAIUU.

2. CdopmMynupoBaTh BbIBOJ, MOYEMY 3aBUCUMOCTb JIOJKHA BHIPAXKATHCS
MIPSAMOM JIMHUEUN U TTIOYEMY B KAUECTBE MEPBOM TOYKHU ITOM IIPSMOU IPABOMEPHO
MCIIOJIb30BaTh TOUKY Hayaia KOOPJUHAT.

3. CdopmynupoBaTs BbIBOA 0 poir MnSO4 Ha CKOPOCTh XUMUYECKOH
peaKLuu.

KoHTpoJsbHBIE BONIPOCHI
1./laiiTe onpeneneHne CKOPOCTH PEAKIUU.
2. Kakue pakTopbl BIUSIOT Ha CKOPOCTh PEAKIINU?
3. ChopmynupyiiTe 3aKOH COXpaHEHUs JEUCTBYIOIIUX MacCC.

JlabopaTtopnas paGora Ne 6.
OnpenesieHue 3aBUCUMOCTH CKOPOCTH PeaKIH OT TeMIIepaTyphl

ens: HailT 3aBUCUMOCTB CKOPOCTH PEAKIIUU CMECH PACTBOPOB OT
TEMIIEpaTyphl.

PeaxTuBbl 1 000py0BaHKE: pacCTBOP THOCYIb(aTa HATPUs, pACTBOP CEPHOI
KHCJIOTBI, IB€ OOJbIINE NPOOUPKHU, MEpHAs KoJi0a, BOJIIHAs OaHs, TEPMOMETP,
CEKYHJIOMED.

Xox paboThl:



3aBUCUMOCTbH CKOPOCTH PEaKIMU OT TeMIIEpaTypbl MOKHO HA0JIt01aTh HA
TOM KE CUCTEME
Na,S,03+H,S0,=Na,S04+S+S0,+H,0

Jlnsa ombiTa Oepem niBe OompIme mpoOupku. B ogHy u3 Hux mMbl HanuBaeM 10
MJI pacTBOpa THOCYIb(aTa HaTpus, B Ipyryio 10 mi 4% — HOTO pacTBOpa cepHOI
KHUCJIOTBHI.

3anuchiBaeM KOMHATHYIO Temreparypy. CiuBaeM coJiep:KuMoe MpOOUpPOK B
K0JIOy, OJTHOBPEMEHHO BKJIIOUMB CEKYHIOMEp M OCTAHOBUB €ro MpPHU IMOSBICHUU
cnaboi, eBa 3aMETHOM MYTH.

[ToBTOpsieM OMBIT ABAXKIBI C TEM K€ KOJIMYECTBOM THOCYJIb(haTa HATpUS U
CEpHON KHCIJIOTHI, MPEIBAPUTEIBHO HAarpeB MPOOUPKY C pacTBOPOM Ha BOASHOM
6ane 10 TemmnepaTypsl Ha 10 1 20 °C BhIIIe KOMHATHOM. 3a TeMIIEpaTypoil cieaum
110 TEPMOMETPY, OIYIIEHHOMY B IPOOUPKY C paCTBOPOM COJIH.

Pe3ynbTaThl ONBITOB 3amuchiBaeM B Tadnuily. [lo moaydeHHBIM JaHHBIM
CTPOUM IpaK 3aBUCUMOCTH CKOPOCTH PEAKIUU OT TEMIIEPATYPHI.

O6paboTka pe3yabTaToB:

1. CdopmynupoBaTh BBIBOJ O XapaKTEpPe 3aBUCHUMOCTH CKOPOCTH PEAKIIUU OT
TEMIIEPATYPHI.

2. CdopmynupoBath BBIBOJI, MOYEMY 3aBUCUMOCTD JIOJKHA BBIPAKATHCS
MPSIMOU JIMHUEHN U MIOYEMY B KQUECTBE IMEPBOM TOUKHU 3TOM MPSIMOU ITPABOMEPHO
HCIIOJIb30BaTh TOUKY Havajaa KOOpJAUHAT.

3. CdopmynupoBaTh BBIBOJ O BIUSHUHN TEMIIEPATyPbl HA CKOPOCTh PEaKITUH.

KoHTpoJibHBIE BONIPOCHI
1./laiiTe onpeneneHrne CKOPOCTH PEAKIUU.
2. Kakue pakTopbl BIUSIOT Ha CKOPOCTh PEAKLIMU?
3. ChopmynupyiiTe 3aKOH COXpaHEHUs JEUCTBYIOIIUX MacCC.

JlaboparTopHasi padora Ne 7.
N3y4yenne BJIAUSIHUA PA3IHYHBIX (JAKTOPOB HA CMellleHHe XUMHYECKOT 0
PaBHOBeCUA

Ilenp: XapakTepu3oBaTh BIUSHWE HM3MEHEHHSI KOHLIEHTPALUMU BEIECTB,
peakLny Cpeabl U TEMIEPATYPhI HA CMEILIEHNE XUMUYECKOTO paBHOBECHS
PeakTuBbl 1 000pyI0BaHME: CTEKJISIHHBIE TPOOUPKHU, CIIUPTOBKA, JIepKaTeb,
crakan 50 My, pactBop ammmaka, (enondranens, pactBop KoCr,O7, pactBop
CEepHOUN KHUCIOThI, pactBop xuopuna xene3a (III), pacTtBop ponaHuma Kamus,
pacTBOp XJIOpUIA KAJIHS
OmnpiT 1. Biausinue TeMnepaTrypbl HA XMMHU4YeCKOe paBHOBecHe
1.B npoOupky HaneiTe 2MJ pacTBopa aMMHUaKa
2.J106aBbTe 2 Kamu ¢eHondranenna
3.IIpobupky Harpeiite



UYro Bl HaOmonaere? O yeM TOBOPUT U3MEHEHHUE OKPACKU pacTBOpa?
[Touemy HarpeBaHUE CTIOCOOCTBYET CIIBUTY PaBHOBECHS B CTOPOHY OOpaTHOM
peakiuu?

OnpIT 2. BinsiHue u3MeHeHNs KOHIIEHTPALlUM HOHOB BOI0OPO/IA
1. B npobupky nomectuts 1 mi pactBopa KoCryO7
2. [TpuGaBuTs 2 kammm 2H pactBopa NaOH.
3. K aromy pactBopy 100aBbTE MO KAILUISIM 2H PACTBOP CEPHOM KUCIOTHI, ITOKa
OKpacKka He CTaHET OPAH>KEBOM.
Yro Bbl HaOmonaeTe? O ueM roBOPUT U3MEHEHHE OKPACKU pacTBopa?

OmnpiT 3. CMeleHue XMMUYeCKOT0 PABHOBECHS NPU U3MEHECHUH
KOHLEHTPAUMH BelleCTB.

B xumuyeckuii ctakan Haseite 20 MJ1 BOABI U 100aBbTE MO 2 KAk
HACBIIIEHHBIX pacTBOpoB xjopuja xkenesa (III) u pactBopa poganuaa xkanus.

PacTtBOp pasmemanTe CTEKISHHON MMAJOYKON U CONEPKUMOE pasiielre B 4
POOUPKH.

B ogny npoOupKy BHECHTE HACBHIIICHHBIA PACTBOP XJIOPHUIA KeEe3a, BO
BTOPYIO — HECKOJIBKO KalleJlb HAChIIIEHHOTO PACTBOPA POJIaHK/IA Kajusl, B TPETHIO
— HEMHOT'O TBEPJIOTO XJIOPUIA KaJIHSL.

Yro Bl HaOmonaete? ConocTaBbTe MHTEHCUBHOCTU OKPACKU MOJTYYEHHBIX
PacTBOPOB C LIBETOM MCXOJIHOTO PacTBOpPa B KOHTPOJIbHOM NpoOupke. Pe3ynbrarTe
BHECUTE B TAOHILY.

JlatiTe 0OBsICHEHHS HAOIIOJaeMbBIM SIBJICHUSIM.

KoHTpoJibHBIE BONIPOCHI
1. Chopmynupyiite npunuun Jle-Ilarense.
2. Kak BnusieT Temrieparypa Ha CMEIIEHUE XUMUYECKOTO PABHOBECUS?
3. Kak BiMsieT 1aBieHne Ha CMEIICHUE XMMUYECKOTO PAaBHOBECUS?
4. Kak BIUsET KOHLIEHTpALXs HA CMENIEHUE XUMHUYECKOTO PABHOBECHUS?
5. Kakue peakuuu Ha3biBatoTCst HeoOpaTuMbIMU? OOpaTUMbIMU?
6. UTo Ha3BIBAETCS XUMUYECKUM PAaBHOBECHEM?
7. UTo Ha3bIBAETCS CABUIOM (CMEIIEHUEM) XUMUUECKOTO PAaBHOBECHS?

JlaGopaTopnasi padora Ne 8.
IIpuroros.ieHHe pacTBOpPOB

[lenp paboTBI: MPUTOTOBUTH PACTBOP OMNPEICICHHON KOHICHTpAIUH,
MIPOBEPUTH KOHILIEHTPALIUIO U PACCUUTATH OLIUOKH.

PeaktuBel u oOopynoBanue: xiopun Hatpusi (NaCl), kapGonar Harpws,
XJIOpUJ Kallusi M JpYTue COJM, TUCTUIUIMPOBAHHAs BOJA, IITATUB C MPOOUPKAMH,
MEpHBI LWJIUHIP, APEOMETpP, XUMHUYECKMM cTakaH Ha 600 My, CTeKJIsIHHas
N1aJ0YKa, BECHI.

Xom paboThI:



Omnpbit. IIpuroroButs 500 2 4% pacrBopa xJa0pHuaa Kajaus.
Paccunraiite Maccy xjopuaa Kainvs (HaBECKY) M BOJbI, HECOOXOAUMBIE sl
IPUTOTOBJICHUS 33JaHHOT'O pacTBOpa:

m(p-pa) - ®

m(KCI) =
100%
m(H,0) = m(p-pa) - m(KClI)

B3BecbTe HaBeCKy XJIOpHJa Kajusl Ha TEXHOXMMUYECKHX Becax. IInoTtHocTh
BOABI paBHa | 2/cm®, Torma macca BOJBI COOTBETCTBYET OOBEMY, KOTOPBIH
OTMEPSAIOT MEPHBIM LUIUHAPOM.

[Tepenecute HaBecky KCl B crakan emkocthio 300 M U pacTBOPHUTE YaCThIO
IPUTOTOBJICHHON B LMJIMHJIPE BOJbI, pa30aBbTe OCTABILEHCS BOJON U MOJYyYEHHBIN
pacTBOp MepeMeIaTh CTEKITHHON NaJI0YKOM.

*[IpoBepUTh KOHLIEHTPALUIO MPUTOTOBIEHHOTO PacTBOpa, MOXHO, U3MEPUB
IUVIOTHOCTh C TIOMOIIBIO apeoMeTpa M CPAaBHUB IOJYYEHHbIE JaHHBIE C
TaOJIMYHBIMU (CM. IPUIIOKEHNUE).

o (Teop.) = p (Teop.) =
o (TIpakT.) = p (TIpakT.) =

AobcomorHas ommbka AX = o(TIpaxT.) - ®(Teop.)
AX
OTtHocuTenbHas ommbka &=—————100%
o(Teop.)
Cdopmynupyiite BBIBO/I.
KoHTpoJ/IbHBIE BONIPOCHI:
1. Jlate ompeneneHue KoHUeHTpauuu. CrnocoObl BhIpaKEHHUsI KOHLEHTpPALUU
pacTBOpPOB.
2. UYro Takoe combBaThl M TuapaTthl? Ha kakom sTame pacTBOpEHHs] OHU
oOpasytorcs?
3. Uro Takoe pacTBopuMOCTh? OT Kakux (PaKTOpoB OHA 3aBUCUT?
4. Kakyro Maccy cynbgaTa Kaiusi U BoJIbl HaJ0 B35Th JJIsl mpurotosieHus 300
rpammoB 20% pactBopa?
5. Ckonbko TpammoB Bojabl coxaepxkutrcsi B 200 r 40%-Horo pactBopa
MOBAPEHHOU CcOIun?
6. B 400 r Bogsr pactBopuiu 11,2 1 cepoBomopoaa. Onpeaenure mpoieHTHOS
COJIEp>KaHUE CEPOBOAOPO/IA B ITOJIYYEHHOM PacTBOPE.



7. B xakom obObeme Bozawl Hamo pactBopuTh 200 r xmopuaa xkenesa (I1),
YTOOBI MOJYYUTh PAcCTBOP C MAacCCOBOM JOJIEd pPAacTBOPEHHOIO BELIECTBA
15%"7?

8. B 80 r Boasl pacTBopuiu 7 T cynbdarta xenesa (I1). Onpenenute MmaccoByio
JIOJIIO COJIM B pacTBope?

9. Cmemamu 200 r 15% pactBopa xsopuaa Harpus u 300 r 10% pactBopa
ATOTO K€ BellecTBa. OnpeaenuTe KOHIEHTPAIUIO MOJTYyYeHHOTO pacTBopa’?

JlaGopaTopHnasi padora Ne 9.
HccienoBanue TUCNEPCHBIX CUCTEM

Ilens: oBmameHWEe yMEHUSMU TIPUTOTOBJICHHS JHUCIIEPCUOHHBIX CHCTEM.
[ToyunTh TUCTIEPCHBIE CHCTEMBI U MCCIIEIOBATh UX CBOMCTBA
PeaktuBel u oOoOpydoBaHue: KapOoHAT Kaiblug (Men), OeH30i, coja,
IIOJICOTHEYHOE MAcCJIo, BOJIa, XUMHUECCKHE CTAKAHbBI, CTCKIISIHHBIC MMAJIOYKH, IITAaTUB
C MpoOUpKamu.
Xom paboThl:

Omnpbit 1. [IpurorosiieHne CycrneH3nn KapoOHATa KAJIbLIHS B BOJe

Haneiite B nBe mpoOupku mo 5 Mj AMCTWIIMPOBAHHOW BOJbL. B mepByro
npoOupky nodassTe 1 Mi1 0,5 %-HOro pacTBopa *ejaaTuHa. 3aTeM B 00€ MPOOUpPKHU
BHECHUTE HEOOJIBIIIOE KOJIMYECTBO Mena U B30oaTaiTe. IloctaBbTe 00€ mpoOUpKHU B
IITATUB U HAOJIOMANTE paCCIOCHHUE CYCIIEH3UH.

3anuimure HaOIIOACHUS.

B BbIBOJE OTBEThTE Ha BONpPOCH: OIMHAKOBO JM BPEMS pacCilavBaHUS B
obeux mpobupkax? Kakyro posib urpaer skenatuH? UTo B IaHHOW CyCIIEH3UH
SBJISIETCS TUCTIEPCHOM (pa30¥i U TUCTIEPCUOHHOM cpeoii? 3anuimnTe HaOII0IeHUS.

Omnpit 2. [TosryyeHue 3MyJIbCHiA.

A) B npobupky ¢ mpoOKoW HajelTe 5 Ml JUCTUUIMPOBAHHON BOJBI U
no6asbTe 1 M Oensona. Ilocne BcTpsixuBaHusl HabO01aliTe OBICTPOE PACCIOCHUE
cuctembl. 3areM gobaBbre 1 - 2 M 2%-HOro pacTBOpa MblIa M SHEPTUYHO
BCTPSIXHUTE. 3alIUIINTE HAOIIOICHUS.

b) B mpoOupky nHaneiite 5 mu 5%-HOTO pactBopa cojbl, n1006aBbTe 1 M
MOJICOJTHEYHOTO Macia W BCTpsxHuTe. Habmromaiite oOpa3oBaHME yCTOWUMBOU
AMYJIbCUU. 3alUIIUTE HAOIOICHHUS.

B BbIBOJIE ChOpMyTUpPYHTE MEXAHU3M CTAOMIN3ALUN SMYJIbCHIM.

KoHTpoJsbHBIE BONIPOCHI

1. Yro Takoe cmecu? Kakumu ObIBaIOT cMeCcH?

2. Kakue BeliecTBa Ha3bIBAIOTCS AMYJIbraropamu?

3. Kakue cucteMbl Ha3bIBAIOTCS AUCIEPCHBIMU?

4.YT0 MOKa3bIBAET CTENEHb IUCIIEPCHOCTH?



5. YTo Takoe MOHOAMCIIEPCHAs U MOJIMIUCIIEPCHAs cucTema?

6.Kakue nucnepcHble CUCTEMBI Ha3bIBAIOTCS CBOOOHOAUCIIEPCHBIMH U
CBSI3HOUCIIEPCHBIMU?

7.Kakue cucteMbl Ha3bIBAIOTCS AMYJIbCUSMHU U CyCIIEH3USAMU?

JlabopaTopHnasi padora Ne 10.
IMoayyeHue dTUIICHA M U3yYEeHHE ero CBOMCTB

[lenb: O3HAKOMUTBCS € KAauyE€CTBEHHBIMHU pPEaKLUMSIMU  YTJIEBOAOPOIOB.
N3yuuTh OCHOBHBIC (PU3UYECKUE U XUMHUECKHE CBOMCTBA YTJIEBOIOPOIOB.

PeakTuBbl 1 000pyAOBaHKE: IITATUB C MPOOUpPKAMH, ra300TBOIHAsA TPyOKa,
CIUPTOBKA, JIepKaTeslb Uisl MPOOUPOK, PACTBOpP NEpMaHraHara Kalids, PacTBOP
MOJITHOM BOJBI, OKCUJ] AIIFOMUHUS, ITAHOJ, KOHIEHTPUPOBAaHHAS CEpHAsi KUCIIOTA.

Xom paboThI:

[Ipexxne yeM MmpucTynaTh K MOJTYYEHHUIO 3TUJICHA, HY)KHO B JIB€ MPOOUPKHU
HaJIUTh 10 1 - 2 MJT pa30aBICHHBIX PACTBOPOB TIEpMaHraHaTa Kaius (pO30BbIi) U
HOTHOM BOJBI (CBETIIO-KEITHIN).

B cyxywo npoOupky ¢ Ta300TBOJHOM TpYyOKOW, NOMECTUTE HECKOJIbKO
KPYIMHOK OKCHJa allOMUHHMS (KaTaiau3aTop), | Ml 3TaHOia M OCTOPOYKHO IIO
CTEHKE MpoOupku Hayelte 3 - 4 M KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI.
Jlepxa mpoOUpKY B HAKIIOHHOM TOJIOKEHUH, HATPEUTE CIION KUIKOCTHU B INIAMEHU
CIIUPTOBKH 10 KUTICHUS.

He npexpainas HarpeBaHusi, OIyCTUTE KOHEIl Ta300TBOJIHON TPYyOKH CHaudasa
B npobupky ¢ pactBopomM KMnO, (pactBop oOeciiBeunBaeTcs), 3aTeM B IPOOUPKY
c wuomHoW Boaou (pacTBop obOeciBeunBaetcs). [logokrure ra3 Ha KOHIIE
ra300TBOJIHOUN TPYyOKH.

Vkaxute ¢usnyeckue cBoicTBa dTuiieHa. [loyemy oOecuBeYnBarOTCS
pacTBOpPHI MOJHOM BOJABI U TepMaHTaHaTa kanusi? OOparure BHUMaHUE Ha IBET
MJJAMEHHU TOPEHUS STUJIEHA.

Hanummvre ypaBHEHUE PEAKIMU NOIyYEHUS STUIICHA.

Hanummrre KkauecTBEHHbIE peaKlMK 3THIICHA.

Hanummte ypaBHEeHUE peaKIiMu TOPEHUsI STUIICHA.

CdopmynupyiiTe BBIBO/I.

KoHTpoJsibHBIE BONIPOCHI
1.CoctaBbTe (hOopMySBI M30MEPOB AJTKEHOB W ankaaueHoB coctaBa C,Hsg,
JlaiiTe UM Ha3BaHMS.
2.Pacnipenenute cienyroolye yriieBOJOpOAbl MO TpEM KiaccaM (ajKaHbl,
aJIKeHbI, AJIKUHBI):



C2H63 C6H129 C3H83 C6Hl47 C4H63 C4H10a C5H109 C3H4: C5 HlZa C3H6> C5H8'
3 .Hamumure YPaBHCHUA peaKHHﬁ, Ipu IIOMOIIIHN KOTOPbIX MOXHO
OCYIMCCTBUTD CIICAYIOIINUC ITPCBPAIIICHUA:

a) CH3-CH2C| _1> C2H4 2—, C2H2 3_> CHzZ CHz
3 °y
CO, CesHs

4. JIns BemecTBa, MMEIOIIEr0 CTPOEHUE:

CH=C-CH,-CH,-CH,-CHj3

CocraBbTe (POpMYIIBL:

a) U30Mepa MOJI0KEHUSI TPOMHOMN CBA3U

0) u3omepa yriaepoIHON e

B) U30Mepa JIPyroro Kiacca yrieBoaopoaoB. Hazosure ux.

5. Kakas obmas popmyiia COOTBETCTBYET TOMOJIOTUYECKOMY ALY

apOMAaTUYECKUX YTICBOJIOPOIOB:
a) CnHa2n 6) CnHan+2 B) CnH2n 2 F) CnHons

JlabopaTopHnasi padora Ne 11.
AHaIMTH4YeCKHEe PeaKIMi KATHOHOB

[lens: n3yyeHne XxapakTepHbIX peakluii HanboJiee PacIpOCTPAHCHHBIX
KaTHOHOB.

Xop paboThl:

K nepeout ananumuueckou epynne xatnonoB otnocstcs: K*, Na*, NH4".
JlanHas Tpynmna KaTHOHOB HE MMEET TPYIMITIOBOTO PEarcHTa.

Peakuum KaTHOHOB aMMoOHus. Peakyuu c¢ edkumu wenovamu
(2uopokcuo nampus).

[Ilemoun TpW HarpeBaHWW BBIACIAIOT W3 PACTBOPOB COJIEH aMMOHUS
ra3000pa3HbIii aMMHaK, KOTOPBI MOYKHO OOHAPYKUTH 110 XapaKTepPHOMY 3araxy, a
TaK)Xe C TMOMOIIBIO BIAKHON (UIBTPOBAILHON OyMaru, MpOMUTaHHOW PacTBOPOM
dbenondranenna.

B mpobupky HamuTh 3 MJI COIM aMMOHHSI W JTIOOABUTH PACTBOP IIIEIOYH.
[IpoOupky Harperb Ha crnupToBke. Ham mpoOupkoit nepxkute (QUIBTPOBATHHON
OyMaru, TpOMUTAaHHOW pacTBOpoM QeHondranenHa. OMNBIT TPOBOIUTE O]
BBITSIKKOM.

B mpucyrcTBumM razoo0pa3HOro aMMHMakKa WHIMKATOpHAs OyMmara HW3MEHSET
OKpAacKy.

Harmicats ypaBHEHUE peaKIuy.

Bmopas ananumuueckasn zpynna kamuonos (Ag *, Pb ).

I'pynmoBoii pearent — pacmeop HCI .



B nBe npo6upku nomectute no 3mil cosieil cepedpa U CBUHILA U CTOJIBKO K€
2 M pactBopa HCI1. Hannmmre ypaBHEHHs peakuu.

Paznenute ocanku Ha TpU YacTU U A0OABHTE K HUM MOOUYEPEIHO TOPSUYIO
BOJY, PACTBOP LIEJIOYH U BOJIHBII pacTBOP aMMHUaKa.

Urto npu 3ToM Habmronaere? Hanuimumre ypaBHEHHS peaKIIUH.

OO0napy:keHHe KATHOHOB cepedpa

PeaktuB K>CrO, obpasyer ¢ woHamu Ag* ocamok AgCrOs KupmudHO-
KpPacHOTO IIBETA.

B npoGupke cmemats o 2 mul HUTpata cepedpa u xpomara kanus. Ocanok
pacTBOpUM B aMMHaKe M a30THOM KHUCIOTE, TPYJHO PACTBOPUM B YKCYCHOMU
KHCIIOTE.

UYro nipu 3TOoM Habmoaaere? Hanuivre ypaBHEHUS peakIuu.

Oo0napy:keHHe KATHOHOB CBMHIIA.

Peaktus K,CrO; obpasyer ¢ monamu Pb %" manopacTBOpHMMEINA XpoMaT CBHMHIA
xentoro 1nsera. OcaloK pacTBOPUM B IIEJOYM U a30THOM KHCIIOTE (KOHLI.),
TPYJIHO pacTBOPUM B a30THOM (pa30.) W coysiHOM KucioTe. UTo mpu 3TOM
HaOmoxaere? Hanuimre ypaBHEHUs! peakluu.

Peakuuu 3 aHAIUTHYECKOH rpynnbl kKatuoHos (Ca?* Ba?" S r?t),

B nBe mnpoOHMpKH HaMUTh MO 2 MJI PAcTBOPOB COJIEM Kajblus U Oapus H
100aBUTh CTOJIBKO K€ cepHOM kucnoThl. K ocanky cynbdara kanplus 100aBUTh
TWIOBBINA cupT. YUTo HabmogaeTe? Hanumure ypaBHEHUs peakiuy.

Peakunu KaTHOHA KAJIbIUA.

Peakuus c 2excauyuanogeppamom (11 ) kanus Ki[F e(CN)s |. B npoOupky
nomectute pactBop CaCl,, mpubaBpre 2-3 KamuM pacTBOpa amMMuaka U 3-S5
Kaleylb pacTtBopa XJjopuaa aMMmoHMs. CMech HarpedTe 10 KHUIIEHUS, 3aTeEM
npubassTe 8—10 kanenp HackimeHHoro pactBopa Ka [Fe(CN)g]. Uto nabmonaere?
Hanumure ypaBHEHHs peakiy.

Peaknusi katnona dapus.

Peaxuyusa ¢ xpomamamu. B npoOupky nomectute no 3—4 karmim pactBopa
BaCl,, no6aBbre 3-4 kamnu anerara HaTtpuss W 2 kamm pactBopa KoCrOg,
HarpeiiTe Ha BojAsHOM Oane. Uto HaOmomaere? Hamumure ypaBHEHUS peakivu.
PactBopsieTcss 1 OH IpH JAEMUCTBUU MUHEPAIbHBIX KHUCIIOT, YKCYCHOW KUCIOTHI U
niesnioun. Hanuimure ypaBHEHUs peakuu.

AHAJIN3 KATHOHOB 4 aHAJMTHYECKON rpynnbl (QIFOMUHUS, [IMHKA)

B nBe mpoOupku HaiuTh MO 2 MJ PAacTBOPOB  AJIIOMUHHUS M LIMHKA U
mpuOaBUTH K HUM TI0 KaIUIIM PacTBOP THIAPOKCHAA Kanusa. Hamuimure ypaBHEHUS
pEeaKkLyuH.

Pazpnenuts copepkuMoe TPOOMPOK HA JBE YaCTU U BHECTH H3OBITOK
pacTBopa ILEJIOYd B OJHY HPOOHMPKY, B APYTyI0 JOOAaBUTH pacTBOpa COJSTHOU
KHCJIOTHI.

O0OHapy:xeHHe KATUOHOB IIMHKA.

[Ton neiictBuem peaktuBa Ky [Fe(CN)g] ¢ monamu Zn“" odpasyeTcst ABOWHAS COJIb
K2Zn3[Fe(CN)g], pactBopumas B miesnodax. B mpoOupky HaiuTh 2 MJ pacTBopa
COJIM IIMHKA U 100aBUTH1 MJT pacTBOpa rekcorraHodeppara Kaiusl.

KauecTBeHHbIE peakMi HA KATHOHBI 5 rPyNIbI

n2*



B npo6upku Hamuth comu Mg@?', Mn?*, Fe?', Fe*'. B kaxayio IpoOUpKY
HaJIUTh paBHbIE OOBEMBI pacTBOpa ammuaka. UYto mnpu 3ToM Habmogaere?
Hamumure ypaBHeHHS peaKIIum.

Oo0Hapy:keHHe KATHOHOB MATHMHSI.

ITog nmelictBuem 1ienmodeid oOpasyercss Oenblii  amMOp(dHBI  OCaIoOK
ruapokcuaa mMaraua. OH pacTBOPUM B KHCIIOTax M coyiix amMmoHusi. Horna, B
MPUCYTCTBUH MOHOB aMMOHHS OCQJI0K MOXET HE BhIMaaaTh. B omHY pOOUpPKY K
pacTBOpy XJOpuAa MarHus NPWINTh CTOJBKO € pacTBopa Iejaoud. B mpyryio
npoOUpKY K COJIM MarHusli NpUIUTh pacTBOp ammuaka. [louemy He Bblnagaer
ocasiok? Hanuimre ypaBHEHUS peakiui.

OTkpbITHE KaTHOHOB Fe®*:

K 2-3 kamsim pactBopa npuiuBaiot 3-4 karm Ks[Fe(CN)g]. Cunmii ocamok
rOBOPUT O HPUCYTCTBMU KaThoHOB Fe*. pH=1-3

OTKpBITHE KaTHOHOB Fe?+:

K 2-3 kammsim pactBopa cynbgara xenesa (ll) mpunmBaroT rugpokcup
HaTpuUA U 3 Karm nepekucu Bogoposa. [IpoOupky Harpets.

OTKpbITHE KATHOHOB Mn?*,

B mpob6upky momectute HemHoro nopomika PbO; mpubdaBete 2 M 6H p-pa
HNOs; 2 mn comum mapranua. CMech BCTPSXHUTE M OCTaBbT€ Ha 5 MHHYT.
[TosiBnEHNE MATMHOBOM OKPACKHA TOBOPUT O HAIIMYMHU MAPTAHIIOBOM KUCJIOTHI.

KauecTBeHHble peaknuM HAa KATHOHBI IIeCTOH rpynnbl (Meau H
K00a/1bTa)

['pynmnoBast peakuus. B mpoOupku HaiuTh MO 2 MJI PAcTBOPOB COJIEH
KoOanbTa U MeOu. 3aTeM B KXyl MPOOUPKY M00aBUTH MO KaIulsiM pPacTBOP
aMMHMaKa J1o 00pa3oBaHUs 0caJKOB. BHecTr B 006e MpoOupKH H30BITOK IPYIIIIOBOTO
peareHTa.

OtkpbiTHe KaTHOHOB Co?':

K 2-3 xamnsm pactBopa cynbdara 2-3no6asuth karm KCIl, u 1-2 kammm
CH3COOH, 2 kamnu anerata HaTtpusi u Ha mmarene NaNOj. Eciu o6pasyetcs
KENTHIN 0CaI0K, 3HAYUT, MPUCYTCTBYIOT KATHOHBI KOOAIBTA.

OTKpbITHE KATHOHOB ME/IH.

PeaktuB K4[Fe(CN)s] B kmcmoit cpene ocaxkmaer woHbl C B BHUJC
KpacHO-Oyporo ocanaka komruiekcHoH comu Cuz[Fe(CN)s. Ocamok B BOAHOM
pacTBOpe aMMHaKa pacTBOpsETCS ¢ 00pa30BaHMEM aMMHAKaTOB MEJIH.

B npobupky Hamuth 2mn pactsopa CU? 1 100aBHTH HEMHOTO PACTBOPA COISHOM
KHCIIOTBI W BHECTM | MJI  pacTBOpa rekcamuaHodeppara Kaiusa. 3amucaTh
HaOJIFOIEHUS.

uz*

KoHTpoJibHBIE BONIPOCHI
1./laiiTe onpeneneHue KaTHOHAM.
2. Kakue peakuyu Ha3bIBatOTCS KaYE€CTBEHHBIMU ?
3. HazoBute rpynnoBoil peareHT KaTMOHOB IEPBOM aHATUTHUYECKOMN TPYIIIIbI.
4. Ha3oBuTE IpyIIoBOl peareHT KaTHOHOB BTOPOW aHAIIUTHYECKOM TPYIIIIHI.
5. Ha3zoBure rpyImnmoBoil peareHT KaTUOHOB TPEThEU aHATUTUYECKOU IPYIIIIHL.
6. HazoBuTe rpynnoBoii peareHT KaTHOHOB YETBEPTOM aHATUTHUYECKOUN rPYIIIbI



JlaGoparopHasi pabGora Ne 12.
AHaJIMTH4YeCKHE PeaKIMH AHUOHOB

Lenp: n3yueHne XxapakTepHbIX peakIfii HanboJee pacpoOCTPAHEHHBIX
AHUOHOB.

PeakTuBbl 1 000pynOBaHUE: pacTBOp Cyib(aTa HaTpus, pacTBOp KapOoHaTa
HaTpusa, pactBop (ocdara Hatpus, pactBop BaCly, pactBop Xxjopuaa HaTpus,
pacTBOp OpoMmJia HATpHsl, pacTBOP Cyib(puaa HATPUsA, PACTBOP HOJUIA HATPUS,
pacTBOp HUTpaTa cepedpa, pacTBOP HUTpATa HATPHS, pAaCTBOP TUIPOKCUAA HATPUS,
METaJUIMYeCKUi IMHK, pacTBop xjopuzaa skenesa (III), pactBop arerata Hatpus,
HITaTUB C MPOOUPKaMHU.

XoJ paboTHI:
AHHOHBI IEPBOH AHAJTUTHYECKON IPyNIIbI

K mnepBoil aHanUTUYECKOW TIpyMNIe aHUOHOB OTHOCATCA CyJb(aT-HOH,
cynbQUT-MOH, KapOoHAT-HOH, (oc(aT-MOH, CHIMKAT-MOH, Oopar-moH B;O7%,
trocynsdar S;03%, xpomar CrO4%, oxcanar C,04%".

DTH aHHOHBI 00Pa3yIOT ¢ KaTHOHOM Ba®* comu, MamopacTBOpUMBIE B BOJIE,
3a HCKJIIOYEHUEM CcyJibata Oapusi, XOpOIIO PACTBOPUMBIE B pa3z0aBIECHHBIX
MUHEpaIbHBIX KACIOTaX. [103TOMY BBIIETUTH aHUOHBI 3TOM IPYMIbI B BUJIE OCA/IKa
IPYIIIOBBIM peareHToM - xjopuaom Oapusi BaCl,; MOXKHO TOJIBKO B HEUTpalIbHOU
WIN CJIa0OIIENOYHON cpefe. AHMOHBI NMEPBOW TpyIIbl 00pa3yroT ¢ KaTHOHAMHU
cepeOpa Ag’ conm, pacTBOpHMBIC B pa30aBIICHHON a30THOW KHCIOTE, a cylbdar
cepedpa AgrSO4 pacTBOpUM JlaxkKe B BOJIE.

I'pynnoBast peakuus

B npoGupku HamuTh 1mo 2 M pacTBOpOB cyib(ara, kapOoHaTa u (ocdara
HATpPHS, B KAXIYI0 100aBUTH paBHbie 00beMbl BaCl ;.

YacTHble peakuuu cynbdar-annona SO42

B npobupky HaJIMTh MO 2 MJI paCTBOPOB XJIOpUAA Oapus U 100aBUTh CEPHOM
KHUCIIOTBL. B mpoOupKy HaIuTh MO 2 MJI pacTBOPOB CyJb(puUTa HATpUsI U JOOABUTH
WOIHOU BOJBI.

Honnas wii 6poMHast BoJa PH B3aMMOJIECHCTBHH C PACTBOPAMH CyITb(UTOB
oOeclLBeYnBaeTCsl.

YacTHble peakuuu KapOOHAT-aHUOHA

KucioTel paznararoT cOau YroJIbHOM KHCJIOTBI C BBIIEIECHHUEM OKCHAA
yraepona (IV). Oxcunp yriaepoga MOXKHO OOHApy>KUTh W3BECTKOBOWM BOJOU
(naceimienHsiii pactBop Ca(OH);). M3BecTkoBasi BOjga MyTHEET BCIEACTBUE
oOpa3oBaHMsI KapOOHATa KaJbIUs MO IEHCTBUEM YTIIEKHCIIOTO rasa.

B npoOupky HanmTh 10 2 MII pacTBOpOB KapOoHaTa HaTpus U n00aButTh 2H
COJITHOM KHCIIOTHI. 3aTeM B MPOOUPKY 100aBUTh U3BECTKOBYIO BOY.

YacTaele peakuun Gocdar-nona PO

Hutpar cepebpa AgNO; ¢ anmonamu PO,* maér xénteii ocamok pocdara
cepedpa AgzPO., pacTBOpUMBI B a30THOM KHCIIOTE.

B npoOupky HanuTh 1o 2 MJ1 pacTBOPOB ruapodocdaTa HaTpUs U 100aBUTH
HUTpAaT cepedpa.

YacTHble peaknun xpoMar-uoHa ¢ CrO4%



B npo6upky HaJUTh 10 2 MJI pacTBOPOB XpoMaTa Kaliusi U I00aBUTh XJIOPH/L
bapus. BaCl, ¢ CrO4% obpasyer enTelii ocagok xpomara Oapus. Ocamok
pPacTBOPUM B MUHEpaAIbHBIX KUCI0TaX, HO He pacTBopuM B CH3COOH.

Hutpar cepebpa AgNO; ¢ CrOs* o0pasyeT KMPHIHYHO-KPACHBIA OCAIOK
xpomarta cepedbpa. Ocanok pactBopum B HNO3; u NH4OH, HO He pacTBOpUM B
CH3;COOH.

AHHOHBI BTOPOIl aHAJIUTHYECKOMN IPYIIIbI

Ko BTopo#i aHanmutuyeckod rpymme aHuOHOB OTHocsTcs xyopua-uon CI,
opomua-uoH Br', monun-uon I" u cynsdua-uon S2-, ponanua-uon SCN.

DT aHUOHBI O00pa3ylOT C KaTHOHOM Ag® coJiu, HEpaCTBOPUMBIC B
BOJZIC U B pa30aBICHHOW a30THOW KHCIOTE. ['pynmoBbIM peareHTOM Ha aHUOHBI
BTOpPOW Tpynmnbl siBisieTcss HUTparT cepedpa AgNOs; B NPUCYTCTBUU a30THOU
kucinoTel HNO3. Xnopua 6apus BaCl, ¢ anroHamu BTOpO# TpyIIbl OCAJIKOB HE
obpazyer. Xmopua Oapus BaCl, ¢ aHuoHamMu BTOpOM TpYIIBI OCAJAKOB HE
oOpa3zyer.

B npoOupku HamuTh 1Mo 2 MJ pacTBOPOB XJIOpuaa, OpoMuaa, cyiabpuaa u
MOJIMJIa HATPHS, B KAXKAYI0 100aBUTh paBHble 00beMbl AgNO3.

Hutpar cepedbpa AgNO;3; oOpasyer ¢ anuoHom Cl° Genblii TBOPOKUCTHIN
OCaJloK XJiopuja cepedpa, HEpacTBOPUMBIM B BoJe M KucioTax. Ocagok
pacTBOpsieTCsl B aMMHUaKe, MPU ITOM O0Opa3yeTcsi KOMIUIEKCHAsl COJib cepedpa
[Ag(NH3)]2C1. Ilpu neiicTBuM a30THOW KMCIOTHI KOMILICKCHBIN HOH pa3pyIiaeTcs
U XJIOpUJI cepebpa CHOBA BBIMAIAET B OCAJIOK.

Hutpar cepebpa AgNOsz obOpasyer ¢ Opomua-uoHom Br- skenroBatblit
ocaJiok Opomuaa cepedpa AgBr, HepacTBOpPUMBIM B a30THOM KHCIIOTE M ILIOXO
pPacTBOPUMBIN B aMMHAKE.

Hutpat cepebpa o6pa3yet ¢ annoHamu [- >kEnThIif ocazok Moauaa cepedpa
Agl, HepacTBOpUMBI B a30THOM KHUCJIOTE€ M PAcTBOpE aMMHuaka (OTJIMYUE OT
AgCl).

Hutpar cepedpa AgNO3 06pasyeT ¢ aHHOHOM S?” 4&pHBIH 0CafoK Cyabpuaa
cepebpa AgrS, KOTOPBIl HEPACTBOPUM B pACTBOPE aMMHAKa, HO PacTBOPAETCS MPH
HarpeBaHUM B pa30aBICHHON a30THOM KUCIOTE.

3.AHHOHBI TPeTheil AHATUTUYECKOM IPYIIbI

K TpeTheii rpymnie aHHoHOB OTHOCATCS HUTpaT-uoH NO3-, Hutput-non NO*

, atietaT-uoH CH3COO™: ['pynmoBoro peareHTa Ha aHUOHbI TPETHEU IPYNIIbI HET.
Peakmuu cynbdat-nonos (I11)

Cympdar xeneza (II) ¢ wmmrpar-momom NO*  ofpasyer B
KOHIICHTPUPOBAHHOM PAaCTBOPE CEPHOM KHUCIOTHl KOMILJIEKCHYIO COJIb Oyporo
upeta [Fe(NO)]SOA4.

K 2 mn pactBopa comu NaNO; no6aButh 2H pacTtBop cepHOU KHCIOTHI
(pH=6) 1 HECKOJBKO Karelb YeThIPEXXJIOPUCTOrO YIIIepo/ia.

Peaknuu anerar-nonos CH3;COO"

Xnopun xene3a FeClz mpu B3aMMOACHCTBUM C PacTBOpamMu aleTaToOB
oOpaszyeT arerar »eje3a KpacHO-Oyporo IBeTa, KOTOPBIM Ipu pa30aBJICHUH U
HarpeBaHUM JIETKO MOJBEPraeTcs TMAPOJIU3Y C 0O0pa30oBaHUEM OCaJIKa OCHOBHOM
cosiu anerara >keneza (III). OTkpwiBaTh anerat-uoOHbI ITOW peakiueld Heab3s B



npucyrctBun anuoHoB CO3%, I© SOz%, PO,*, S?. X HE0OXOIMMO OCaIHUTh
XJIOpU0M Oapusi U HUTpAaToM cepedpa. Peakius npotekaer npu pH =5-8.

K 2 xamnsm pacTtBopa aimerara HaTpus J00aBUTh PacTBOp XJIOpHUA Kee3a
(1), HarpeBas mpoOUPKY Ha BOJASHO OaHe.

KonTpoabHbIE BONPOCHI

1./laitTe onpeesiecHUE aHNOHAM.
2. Kakue peakiiyy Ha3bIBalOTCSI KAY€CTBEHHBIMU ?
3. HazoBute rpynmnoBoii peareHT aHMOHOB MEPBOI aHATTUTUYECKOU IPYTIIBI.
4. Ha3oBuUTE TpyIIIOBOM PEAr€HT aHUOHOB BTOPOU AaHAIMTUYECKON IPYIIIIHIL.
5. HazoBute rpynmnoBoi peareHT aHHMOHOB TPEThEN aHATUTUYECKOMN TPYIIIIbL.

JlabopaTopHasi padora Ne 13.
Ka4yecTBeHHbIE peaKIIMU HA OT/AeJbHbIC KIACChl OPrAHNYECKUX BELIeCTB

[lenb: wmcciaegoBaTh KAaYECTBEHHBIE PEAKIIMM OPraHUYECKUX COCIMHEHUMN
OT/ICJIbHBIX KJIACCOB

PeakTuBbl M 000pyIOBaHME: PACTUTEIBHOE MACIO, PAcCTBOp Kpaxmala,
pacTBOp TJIOKO3bI, pacTtBop ruiapokcuaa Hatpus (NaOH), pactBop cynbdara
menu (II), pacTBop Hojaa, pacTBOp HUTpaTa cepedpa, Boja, ITATUB C MPOOUPKAMH,
CIIUPTOBKA, JIepkKaTEb sl TPOOUPOK.

Xom paboThI:
OmnsiT 1. OnpenesieHne HenpeaeJabHOCTH *KUPOB.
1. B npob6upky Hanelite 2 - 3 MJI pacTUTEIBLHOTO MacJia, 100aBbTe 5 - 6 Karneib

pacTBopa ioa pPO30BOrO I[BETA, MPUTOTOBJIEHHOTO Ha YETHIPEXXJIOPUCTOM
yIiepoJe.
2. Cwmech B IpOOUpPKE SHEPTUYHO BCTPSIXHUTE.

Uem 00ycnoBiieHa HEMPEIENbHOCTh MTUMUI0B? OOBSICHUTE HCUE3HOBEHUE
PO30BOM OKpacku Moaa. Hanumure ypaBHeHHE peakunu
OmnbIT 2. BoccranoBiaenue Cu(OH)2 riiroko30i B 11eJI0OYHOM cpeje.

1. B npo6upky nomecture 1 M pactBopa CuSOs u 2 mu pactBopa NaOH.
2. [Tomy4yeHHBI OCaloOK PHEPrUYHO BCTpsixHUTE. BHecuTe B mpoOupky 1 mu
pacTBOpa IIIFOKO3bI.

3. IIpoOupkKy ciierka HarpeuTe B MJIaMEHU CIIUPTOBKHU JI0 U3BMEHEHUS 1IBETa, JIepxkKa
€€ HAKJIOHHO

UYro Bwl Habmomaere? Kakoit nBer oOpazoBaBmierocst ocanka? Hamummure
ypaBHeHUs1 peakiuu. YUYTo BB HaOdrojaeTe mocie HarpeBanus? Hamummre
ypaBHEHUS peakiuil okuciaeHus riaoko3sl Cu(OH),

OmnbiT 3. BoccTaHOB/IeHHE AMMHUAYHOTO pacTBopa Ag>0 T1JII0K030H (peakinus
cepedOpPSIHOTO 3epKaJia)

B npo6upky momecture 1 ma pactBopa AgNOsz u pactBop NaOH no
oOpa3oBaHus ocaaka. K moiiydeHHOMY OCaJKy I00aBJsSHTE MO KarisiM pacTBOP
NH,OH 1o ero pactBopenus. K mpo3pauHomy ammuadyHoMy pactBopy Ag,0
no6aBbTe 2 Mi1 3 %-ro pacTBOpa TIJIFOKO3bI, HArpeWTe CMeCh [0 KUIIEHUS Ha
CITUPTOBKE.



Yro Bel HaOmoaeTe? Uto oOpa3oBaoch Ha cTeHKax npodupku? Hanummre
YPaBHEHUE PEAKIUHU CEPEOPSHOTO 3epKalia JJIsl IIHOKO3BI.
OmnbiT 4. KayecTBeHHAasi peakuusi HA KpaxmaJj ¢ HOAOM

Haneiite B mpoOupky 5 mn 1%-HOro pactBopa Kpaxmasna, BHecuTe 2 - 3
KaIIu pa30aBiIeHHOTO pacTBOpa Hoja.

Uro Bel HaOmomaete? [louemy wm3meHsercs 1Ber pacTBopa? Hamummmure
YPaBHEHUE PEAKIUU.

OO6paboTKa pe3yIbTaToB:

IIpoaHanM3upoOBaTh MMOIYUYEHHBIE PE3YIbTATHI.

Cdopmynupyiite BbIBOI O (PU3UKO-XUMUUYECKUX CBOMCTBAX KHUPOB.
Cdopmynupyiite BbIBOI O (PU3MKO-XUMUYECKUX YTIIEBOJIOB.
Chopmynupyiite BbIBOJ O PU3MKO-XUMUYECKUX CBOMCTBAX Kpaxmala.
CdopMmynupyiiTe BBIBOJ O KAUECTBEHHBIX PEAKIUAX KUJIKHX KUPOB.
CdopmynupyiiTe BBIBOJ O KAUECTBEHHOM pEaKIMH KpaxMmara.

ook wnE

KouTposibHbIe BOPOCHI
1. Kakue BemecTBa Ha3bIBAOT KUPAMHU?
2. Knnaccudukanus ;xupos.
3. Kakue BemrecTBa Ha3pIBAIOT YIJIEBaaMu?
4. Knaccudukaius yrieBoJi0B.

JlabopaTopHasi padora Ne 14.
KavecTBeHHBIN aHAJIN3 OPraHUYECKUX COCAUHEHHUH M0 PYHKIMOHAIbHBIM
rpynmnam

Llenp: wuccnenoBaTh peakUU OPraHUYECKUX COCIUHEHUN OTAENIbHBIX
KJIACCOB MO (PYHKIIMOHAIBHBIM IPYIIIIaM.

PeaktuBbl W 00OpyIOBaHME: IITATHUB C MPOOMpPKaAMU, JepxkKaTeab s
NpOOUPOK, 3TUIIOBBIM CIHPT, TIUMLEPUH, PaCTBOP MEpMAaHraHaTa Kajius, PacTBOP
THUAPOKCUJA HATpHsi, pa30aBieHHas CEpHas KUCIOTa, pacTBOp cyJbdara menw,
BOJA.

Xox paboThl:

OmnbiT 1. OKHCIEHNE ITAHOJIa PACTBOPOM NEPMAHIAaHATA KAJIUS.

B npo6upky naneiite 1 mi sTanona, 1o6aBsTe 1 M1 pazbaBiIeHHOTO pacTBOpa
nepMaHraHara kKamus W 1 MJI pacTBopa cepHOMl Kucinotel. CMech BEIIECTB
[IepeMELIanTe.

HaOmromaiite  oOecriBeunBaHWE  pacTBOpa  MepMaHraHaTa  Kalus U
cnenuUYHBIN 3amax YKCYCHOTIO ayibJieruja (3amax aHTOHOBCKHX $I0JIOK), €O
BpEMEHEM TMEPEeXOAAIINI B pe3KHUil 3amax yKcyca.

HamnumiTe ypaBHeHHE peakiiui OKUCICHUS dTaHOIA.

OmnbiT 2. Komniekcoo0pa3zoBaHue MHOrOATOMHBIX CIIUPTOB.



B npobupky naneiite 3 mn pactBopa NaOH u 1 mu pactBopa CuSOg,
MIOJTyYEHHBIN 0CaIOK pa3aenuTe Ha Tpu yacTh. Jlo6aBbTe K ocaaky mo 1 Ma B oaHy
mpoOUpPKY BOJIBI, B JIPYTyl0 — 3TaHOJA, B TpeThio — TimnepuHa. CoaepKumoe
POOHPOK IHEPTHUHO BCTPSAXHUTE. Pe3ynbrar cpaBHUTE.

Habmoakite pactBopenue ronyooro ocagka CU(OH), 1 TéMHO-CHHUI 1BET
pacTBopa B MPOOUPKE C TIUIEPUHOM.

Hanummre ypaBHenue peakuuu oopasoBanus CU(OH), u ypaBHeHHe peakiiuu
o0Opa30BaHUs KOMIUIEKCHOM COJIM TJIMIIepaTa ME/Iu.

Peaxiust ¢ Cu(OH); siBnsieTcst KaueCTBEHHOW HA MHOTOATOMHBIE CITUPTHI.

OnsiT 3. BoccraHoBieHnue (popmanbaerniom OoKcHAa cepedpa.
Peakuus cepeOpstHOTO 3epKaia sSBISETCS KaueCTBEHHOM Ha albJACTUIHYIO TPYIIY.
Anbaeruipl, UMesi OJABMXHBIA BOJOPOJ MPU KapOOHWIBHOU TPYIIE, MPOSBIISIIOT
BBIPOKEHHBIE BOCCTAHOBUTEJIbHBIC CBOMCTBA. OHM BOCCTAaHABIMBAIOT cepedpo, a
caMH OKHUCIISIFOTCS JI0 COOTBETCTBYIOIIMX KHUCJIOT. MeTaiueckoe cepedpo
BbIIEISIETCS MO0 B BMJIE OCaJKa YEpPHOIro I[BeTa, JUOO0 B BUAE OJECTAILIEro
3epKAIBHOIO Hal€Ta, €CIM CTEHKM MpPOOMPKM XHUMHUYECKH uyuctele. [lpu
N00aBICHUM IIEIOYM B CMECh CKOPOCTb pEaKIMH CepeOpsSHOro 3epkana
MOBBIIIACTCS.

B npobupky naneiite 1 mun pactBopa AQNO;, nobaBeTe 1 MI pacTBOpa
NHiOH. K nomydennomy ocaaxky noOasinsiite mo kamisiMm pactBop NHsOH mo
MIOJIHOTO €T0 PACTBOPEHHMS.

B mnpo3paunsiii OecuBeTHbI ammuauHblii pactBop Ag.O BHecute 1 wmi
dbopmanpaeruga, cMech pazienuTe mnomnosamM. B onHy mnpoOupky go0aBbTe
HeCKoJbKo Karenb pactBopa NaOH u mabmomaiite addext peakmuu. Bropyto
NpoOMpPKY HarpeiWTe Ha CHUPTOBKE JiI BOCCTAHOBIIEHUS cepebpa (oOpazyercs
cepeOpstHOE 3epKalio).

HabmronaliTe BIrsHUE MIET0UN HA CKOPOCTh PEaKUU CEpeOpsSHOTo 3epKaa.

Hamummre ypaBHEHHE peakIMM OKHCICHHs (opMablerujia aMMHAYHBIM
pactBopoM AQ20 10 MypaBbUHON KHCIIOTHI.

OnbiT 4. BoccranoBienue dopmanbaerugom ruapoxkcuaa wmexu(ll)
(peakuusi Tpommepa).

AnpaeruApl TpU  HArpeBAaHUM B IICJIOYHOM Cpele BOCCTAaHABIMBAIOT
COCTMHEHMSI IBYXBAJICHTHOW MEIU B COCTUHEHUS] OJHOBAJICHTHON MEIH, U TOJIBKO
dbopmalbIeru1 BOCCTAHABIUBACT MEIb IO METAITMYECKOM 10 CXeMe:

Cu(OH); — CuOH — Cu)0 — Cu
LIBeT ocagkoB: roiyOOM JKEJITBIA OPaH)KEBO —KPACHBIN KOPUYHEBBIN

Bce ykazaHHbIe B cXeMe COEIMHEHHUS MEIW Majlo pacCTBOPUMBI B pacTBOpax

HIesIouei M BBIIEJSIOTCS B BHJIE OCaakoB. [lo M3MEHEHMIO IBETa OCajaKa JIETKO



MPOCIIEIUTh X0 peakiuu. Peakius BOCCTaHOBIICHUS ABYXBaJCHTHON Meau ObLia
npeaoxeHa TpoMmepom.

[Tomectute B mpobupky 2 ma pactBopa NaOH, mob6aBeTe 2 - 3 kammm
pactBopa CuSO,. K momyuennomy ocaaky npubaBeTe 1 M popmanuHa, cMech
nepeMemniaiite. BepxHIOIO YacTh pacTBOpa HarpelTe B IJIAMEHH CIHPTOBKH, a
HWDKHSISI 4aCTh OyJIeT CIIY)KUTh KOHTPOJIEM.

HabmroaliTe m3MeHEHHE [IBETa CMECH B POOUpPKE U 00pa30BaHUE 0CA KA.

Hanummre ypaBHenue peakuuu oopasoBanus CU(OH), u ypaBHeHHe peakiuu
BocctanoBjeHuss CU(OH), dbopmanmsaeruaom.

Crenaiite BBIBO/I.

KouTposibHbIe BOPOCHI

1. Knaccuduxkanus cnupTos.
2. C moMOIIbI0 KAKOTO PEAKTHUBA MOXKHO Pa3JIMYUTh STHUJIOBBIA CIIUPT U TIULEPUH?
3.Kakas peakuus sIBISIETCS KAUECTBEHHOM JUISl albJAETUIOB?
4. CnoxHbie 3(pUPBI — 3TO MPOAYKTHI B3aUMOICUCTBHUS:
A. CniupTa ¢ anpJaeruioM
b. /IByx cnupToB
B. AnkeHoB ¢ Boon
I'. Kucnot co cniupramu
5. Honyunts C2;HsONa MOKHO B3aMMOJIEHCTBHEM 3TAaHOJA C:
1. Na 2. NaOH 3. NaCl 4. NaH
6. HarmmummuTe kaueCTBEHHYIO PEaKIIMIO Ha CIIOKHBIC CITUPTHI.
7. I'muriepuH OTHOCHUTCS K KJ1acCy COCIMHEHUM:
A. Ognoaromusble ciuptbl  b. IIpocTtbie agupsl
B. MHoroaTtomMHubie ciupThl  ['. Anbaeruibl
8. IlepeBox C,Hs — CoHsOH ocymiecTBisieTcs: peakiuei:
1. 'mpopartanuu 2. 'mppupoBaHus 3. Heruaparanuu 4. I'openus

JlabopaTopHasi padora Ne 15.
OcHOBBI J1a00PATOPHOM NPAKTUKH

[lenp: o3HAKOMJIEHUE C MpaBHJIaMU PaObOThl B XMMHUYECKOW JabopaTopuu U
TEXHUKOM O0€30MacHOCTH, JabOpaTOPHbIM O0OpPYIOBAHMEM U XUMHUYECKOU
MOCYI0M.

PeakTuBbl M 000OpyIOBaHHME: IUTAaTHB C MPOOUpPKaMH, ropeska, LImaTenu,
CTEKJSIHHBIE  TAJOYKH, CTEKJISHHbIE TPYOKH, CTakaHbl, IUIOCKOJIOHHbIE,
KOHUYECKHE U KPYTJIOJOHHbIE KOJObI, IMIUHAPHI, MEH3YPKH, MUMIETKU U JIP.

Xom paboThl.
TexHnka 60€30MaACHOCTH U MePbI MPEI0CTOPOKHOCTH



1 .Bce onbIThl, CBSI3aHHBIE C IPUMEHEHUEM WU 00pPa30BaHUEM $JI0BUTBHIX UITU
BPEIHBIX BEIIECTB, CIEAYEeT MPOBOJUTH TOJBKO B BBITSDKHOM IKady mpu
BKJIFOYEHHOW BEHTHJISILIUU.

2. 3anpemaeTcss NPOBOAUTH ONBITHI CO BCEBO3MOXHBIMH B3PBIBUATHIMHU WJIU
OTHEONacHbIMH cMecsiMHU. OTBITHI ¢ HEOONBIIMMH KoJuyecTBaMu (1-2 mut) Jierko
BOCIUJIAMEHSIOIIUXCS BEIIECTB HEOOXOUMO MPOBOJIUTH BIAIH OT OTKPBHITOTO OTHS
WM BKJTFOUEHHBIX HarpeBaTeIbHBIX TPUOOPOB.

3. [Ipu HarpeBaHUU WM KUISTYEHUU B MPOOMPKE HEOOXOIUMO MOJIB30BATHCS
JEpKATEeNsIMA M CIIEOUTh 3a TEM, 4YTOOBl OTBEpCTUE MPOOHMPKH HE ObLIO
HaIpPaBJICHO B CTOPOHY CaMOro padOTaloIIero MUiu cocela. ITO 0COOEHHO Ba)KHO
coOJII01aTh IPU HArPEBAHWN KOHLEHTPUPOBAHHBIX PACTBOPOB KUCIOT U IIEIOYEH.

4. He cienyer HaKIOHATBCA HaJ COCYJOM, B KOTOPOM ITPOMCXOIMT
HarpeBaHue WIN KUIYEHUE KUJIKOCTH, BO M30eXaHHUE MOoMajaHus OpbI3r B JIULO
WIH TJ1a3a.

5. IIpu HEOOXOAUMOCTH ONPENIEIUTD 3aaxX BbIACISIOUIMXCS [1apOB WU Ta30B,
HEJb34 BABIXaTh UX HEMOCPEACTBEHHO U3 paboyero cocyaa. HeoOxonumo nerkumu
JBUKEHUSAMH PYKU HAIlPaBUTh Maphl UIIHU a3kl K ce0€ U OCTOPOKHO BIOXHYTh.

6. [lpu pa3zbaBiieHHMH KOHIEHTPUPOBAHHBIX KUCIOT WM IIEIOYEH CIeAyeT
HEOOJIBIIMMU NOPLUSAMU BIMBATh KUCIOTY WX LIEJIOYb B BOAY, @ HE HA00OPOT.

7. 3a%OKEHHYIO CIIMPTOBYIO TOPENIKY KaTerOPUYECKH 3aIPEIACTCs] HAKJIOHATh
BO M30€KaHue «IIPOCKOKa» TUIAMEHU BHYTPb TOPEIIKH.

8. Ecin Ob11a pasnnTa JIeTKO BOCIIAMEHSIOLIASCS KUAKOCTh, CIETYET TOTYacC
K€ TMOracUTh BCE HAXOIAUIMECS TMOOJM30CTH TOPENKH, 3aChINATh Pa3JIUTYIO
KUIKOCTh MECKOM, coOpaTh €ro M MEpPEeHECTH B MpPEIHA3HAYEHHYIO JJI1 3TOTO
€MKOCTb.

OO0uue npaBuiia padoTel B XMMHYECKOH J1a00paTopuu

1. Jlo Hauana 3aHATHS HEOOXOJUMO BHHMATEIIBHO O3HAKOMHUTHCS C TEMOU
paboThI, UCTIOIB3YST METOIMYECKHE YKa3aHUsl, yUeOHUKH U KOHCIICKT JICKITUH.

2. B xumnueckoii 1abopaTopuu cienyeT padoTaTh B XajaTe.

3.B maGopaTopuu KaTeropuyecKu 3ampeniaeTcs NpUuHUMaTh MUY, BKIIOYaTh
WM BBIKIIOYATh PYOWJIBHHWKH, a TAKXE TPOraTh NMPUOOPHI, HE OTHOCSIIHECS K
JTaHHOM pabore.

4. Pabodee MecTO HEOOXOIMMO COAEPKATh B YHCTOTE, HE 3arpOMOKIasl €ro
peIMEeTaMu, He OTHOCSIIIUMHUCS K JTAaHHOU paboTe.

5. PeakTuBbl, IpOIUTHIC WU PACCHIIIAHHBIE HA CTOJIC WM HA TOJY, CICTyeT
TOTYAC K€ HEUTPAIU30BaTh U yOPaTh.



6. JIulIHMEe KHUTH, )KYpHAJIbl U TETPAIX HE JOJIKHBI HAXOJUTHCA Ha paboyem
croie. Meroauueckue mocoOus, pabourme TeTpaau cledyeT obeperatb OT
MOMNaJaHus Ha HUX BOJIbI, KUCJIOT, IIEJI0YEH U JPYTUX XUMUYECKUX PEaKTHUBOB.

7. PeakTuBbl, peHa3HAYCHHBIE A7l OOIIETO MOJIb30BAHUS, HENb3S YHOCHUTD
Ha CBOE pabouee MecTo.

8. Ecnm peakTuB B3ST B HM30BITKE WJIM MOJHOCTHIO HE HM3pacxoJl0BaH,
KaTerOpUYeCKH BOCIIPENIAETCS BBUIMBATH €r0 OOPATHO B CKIISIHKY C PEAKTHBOM.

9. Ilocne okxoHuaHuss pabOTBl HEOOXOoAUMO YyOpaTh pabodee MecCTo,
OTKJIIOUUTD JICKTPUUECKUE MPUOOPHI, 3aKPHITH BOY.

10. Kareropuuecku 3anpemaercss MPOBOAMWTH OMBIThI, HE OTHOCAIIMECA K
JaHHOM paboTe.

Oxa3zaHue nepBoii NOMOIIHU B J1a00opaTopun

1. Ilpu monaganuu Ha KOKY KOHIICHTPUPOBAHHBIX KUCIIOT (CEpHOM, a30THOM,
YKCYCHOM U T.J.) CIEQyeT HEMEJICHHO IMPOMBITh CHJIBHOW CTpyell BOIbI
000CKEHHOE MECTO B T€UeHHE 3 — 5 MHH., MOCJE Yero HaJOXKHUTh IMOBS3KY W3
BAaTbl, CMOYEHHOW CIHMPTOBBIM pACTBOPOM TaHWMHA Wi 3-% PpacTBOPOM
nepmaHranara kanus. [Ipu CHIIBHBIX OKOrax MOCJ€ OKa3aHus MEepPBOM MOMOLIU
HEMEIJICHHO OOpaTUThCS K Bpady.

2. Ilpu oxore KOXM pacTBOpaMHu IIEJOYed MPOMBIBATh OO0 KEHHBIN
Y4acTOK KOXXH JI0 T€X IOp, MOKa OHA HE MEPECTAHET ObITh CKOJIL3KOW Ha OIIYIIb,
MOCJIE Yero HaJIOKHUTh MOBA3KY M3 CIHPTOBOTO pacTBopa TaHMHA Wik 3-%
pacTBOpa NepMaHraHata Kaiusl.

3. Ilpu monagaHum OpBIT KHUCIOTHl WM INEJIOYM B Ija3a HEMEIJIEHHO
MPOMBITh TMOBPEXKJCHHBIA TJla3 OOJIBIIMM KOJMYECTBOM BOJIBI KOMHATHOM
TEeMIIepaTyphbl, MIOCJE YEro celyac ke 00paTuTcs K Bpauy.

4. Ilpu oxorax rops;fdUMH TpeaMeTaMu (CTEKIIO0, METaUIbl U T.JI.) HAJIOKUTh
CHayaja IMOBSI3KYy M3 COUPTOBOTO pAacTBOpa TaHMHA WJIM PacTBOpa MepMaHraHaTa
KaJlvs, a 3aTeM KUPHYIO TIOBSI3KY (Ma3b OT 05KOTOB).

5. Ilpu oxorax ¢dochopoM HEOOXOAMMO HATOKUTH Ha 00O0XKKEHHOE MECTO
MOBSI3KY, CMOUYEHHY0 2-% pacTBOpOM cyibdara Meau.

6. Ilpu otpaBieHun xja0pom, OPOMOM, CEPOBOJOPOAOM, OKHUCBHIO Yriepoia
HE0OXOMMO BBIBECTH MOCTPAJIABILIETO HA BO3/YX, a 3aTE€M O0paTUThCS K Bpady.

XuMuueckas nmocyaa u jjadoparopHoe o00pya0oBaHue.
CrekJ/siHHas OCyAa 0011ero Ha3HAYeHUA

OCHOBHBIM TpeOOBaHUEM, MPEABIBISIEMBIM K CTCKJISTHHOM MOCYIe, SBISETCS
€€ XUMHUYECKasd U TEPMHUUECKAST YCTOMUYUBOCTh. XUMHUYECKASI YCTOUUYUBOCTh — 3TO
CBOMCTBO CTEKJIa MIPOTUBOCTOSATH Pa3pyIIAIOIIEMY JIEHCTBUIO PACTBOPOB ILIEJIOYEH,
KHUCIJIOT U JIPYTUX BELECTB. TepMuyeckas yCTOMYUBOCTh — CIIOCOOHOCTh MOCYAbI
BBIJICPKUBATH PE3KHUE KOJICOAHUSI TEMITEPATYPHI.



Jlydymum CTEKJIOM [Jii M3TOTOBJICHMS JIAOOPATOPHOM MOCY/Ibl CUMUTAETCA
NUPEKC. IDTOT THII CTEKJIA 00JIaJaeT TEPMUUECKON U XUMUYECKON YCTOMYMBOCTHIO,
UMeeT Malblii Kod((UIHEHT TepMUYecKoro pacmmpeHus. [IupekcHoe CcTekio
conepxkut 80% oxcuna xkpemuus (IV). Temmeparypa pa3MsrdeHusi €ro OKOJO
+620°C. Jlng mpoBedeHMS ONBITOB IIPU BBICOKUX TEMIEPATypaX HCHOIb3YIOT
MOCyJly W3 KBapIlEeBOro crekia. KBapieBoe cTekso couepkut 99,95% okcuna
kpemuus (IV), Temneparypa pasmsruenus ero + 1650°C.

JlaGopaTopHy10 MOCYJly M3rOTaBJIMBAIOT B OCHOBHOM M3 CTekja TUMOB TY
(Tepmuyecku ycroitunpoe), XVY-1 u XVY-2 (xumuuecku ycroitunoe). Coaepxanue
okcusia kpemuus (IV) B 00b1uHOM a00paTopHOM cTekiie coctasisieT 70%.

B naGopaTopHoii mpakTHKe HaMOOJIbIIEEe PACHPOCTPAHEHUE MOTYUNIIH
CJIEAYIOIIUE BUJIbI CTEKJITHHOW MOCY/IbI:

[IpoOupku mpocThie W KaluOpoBaHHBIC (C JEICHUSAMH, YKa3bIBAIOIUMU
00beM) (pHc. 1)UCONb3yIOT AJIs IPOBEIEHUS ONBITOB C HEOOJIBIIUM KOJIHMYECTBOM
peaktBoB. O0OBEM peakTHBa B MPOOUPKE HE JOJKEH MPEBHIIIATh MOJOBUHBI €€
o0OBbeMa.

JlabopaTopHble cTakaHbl (PUC.2) BBIIYCKAIOT pa3JIMYHBIX pPa3MEpPOB, C
HOCUKOM M 0€3 HOCHKa, MpOCThle M KanuOpoBaHHblE. CTakaHbl MpeIHA3HAUYEHBI
JUTSI BBITIOJTHEHUST CAMBIX Pa3HOOOPa3HbBIX MPOIEAYD.

—

\J

Puc. 1 Puc. 2

Konbsl paznuunoro pasmepa u  ¢GopMbl  (Kpyryible, KOHUYECKHE U
IUIOCKOIOHHBIE — puc.3, KpyriaoJoHHble — puc. 4). Hampumep, B nabopaTopHoii
IPAKTUKE [IUPOKO TPUMEHSIOT KOHUYECKHE IIJIOCKOJOHHBIE KOJOBI (KOJIOBI
Opnenmeiiepa). Konba Bropua (puc. 5) mpencraBisieT co00il KpyrJIOJOHHYIO
KOJIOYy ¢ OTBOJHOM TpyOKoH moj yriom 60-800. Ee UCTIONB3YIOT M1l MOJy4YeHUs
ra3oB U I OTTOHKH JKUJKOCTEH TIPU aTMOC(EPHOM JaBICHUH.



Puc. 3 Puc. 4 Puc. 5

BopoHnku XxumMudeckue ciryxaT AJisl IEpeIMBaHus KUJIKOCTEN U
(buUIbTpOBaHMS; KaleIbHbIE BOPOHKH (pUC. 6) UCTIOIB3YIOT /JI BBEJCHUS B
PEaKIMOHHYIO CPEy KUJIKUX PEaKTUBOB HEOOJIBIIUMU TTOpLUsMUA. BopoHku
JIeUTENbHbIE (pUC. 7) IPUMEHSIOT JIJIS pa3/ielIeHUs] HECMEIIUBAIOIINXCSI
KUJIKOCTEH.

Puc. 6
KaneapHUIIBI UCIIOIB3YIOT ISl BBEACHUS PEAKTUBOB MAJIBIMHU MOPLUSIMH, TI0

KaruIsiM.

Brokcel mpegHa3HavyeHbl ISl B3BEUIMBAHMS U XPAHEHUS KUIAKUX U TBEPIBIX
BEILIECTB.

YacoBble CTEKJIa UCIOIB3YIOT Jis MPOBEICHUSI PEaKIMid B MaJIbIX O0BbeMax
(KaresbHbIC PEaKIuK) U JJIsl B3BEITUBAHUS TBEP/IbIX BEIICCTB.

XONOAWIBbHUKA TPUMEHSIOTCS IS OXJIAKJCHHUS M KOHJACHCAIUU MapoB,
oOpa3ylomuxcsi TpU HAarpeBaHWW Pa3IMYHBIX BemiecTB. [lpu meperoHke
MPUMEHSIOT TpsAMbIe XoJMoauinbHUKHM (JImbmxa) (puc. 8), a mpu KuNSTIYECHUU
pacTBOpPOB M JKHUJKOCTEH, OKCTPAKIMH ¢ JAPYTHX MOJOOHBIX IpoIieccax
UCITIOJIB3YIOT 0OpaTHBIC XOJIOAMIBHUKY (puc. 9).
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Puc. 8. A — ¢ pe3uHoBeIMU MydTamu; 6 — co nuudom; 1 — ¢opirroc; 2 —
pybarika; 3 — CoeIMHUTEIbHBIC PE3UHOBBIC TPYOKH (MY ThI); 4 — OTPOCTKHU.

Puc. 9. a — mapukoBsIil (AjinHa), 6 — 3MEEBUKOBBIM.

Kpucrammmsatopel (puc. 10) NpuMEHAOT Mg MOJYyYEHHS KPHUCTAILIOB
BEIIECTB M3 HACBIIICHHBIX PACTBOPOB WU JUIS OXJIAXKICHUS XUMHUYECKUX CTAaKaHOB
WM KOJIO C pearupyroiuMy BEIIeCTBaMU.

Puc. 10 Puc. 11

Amnonxu (puc. 11) urparoT poJib COETUHUTENBHBIX PJIEMEHTOB B YCTaHOBKaX
IO TMEPETOHKE BEIIECTB.

DKCUKATOPHl TMPUMEHSIOT JUISI MEJICHHOTO BBICYIIIMBAHUS W XPaHEHUS
BEIIECTB, JIETKO MOIJIOMIAIOIINX BIAry M3 Bo3ayxa. HWKHIOI YacTh 3KCHMKaTOpa
3aIOJTHSIOT BOJOTIOTJIONIAIONIAMHY BEIIECTBAMHM (ITPOKAJICHHBIA XJIOPHU KaJIbITus,
KOHIIGHTPUPOBAaHHAsI cepHas Kuciora, okcua ¢ocpopa (V) u gap.). Hag
noryiotureseM Ha (aphopoBOM BKJIAABIINIC TOMEIIAIOT OFOKCHI WM THUTJIH C
BEII[ECTBAMH, MTOJICIKAITUMHU OCYIIIKE.

®dapdoposas nmocyaa

dapdopoBasi mocyaa MO CPaBHEHUIO CO CTEKJISTHHOW oO0Jamaer OoJIbIei
XUMUYECKOM  yCTOMYMBOCTBIO K  KHCIOTaM M Iejo4yaMm,  OoJbIlIen
TEPMOCTOMKOCThIO. DapopoBbie M3AEIHS MOKHO HarpeBaTh IO TEMIEPATYpPbI
okono 1200°C. HemocTaTkOM ee SBISICTCS HENPO3PAYHOCTh M CPABHUTEILHO
Ooonprmas macca. ®DapdopoBas Mocyna Takxke pasHooOpasHa 1o ¢dopme W
HA3HAYCHUIO.

Crakanbl (puc. 14) ObIBaOT pa3IUYHON €MKOCTH, C PYYKOM U 0€3 pyuKH, C
HOCHKOM M 0€3 HOCHKA.

®dapdopoBbie KPYKKU TaK kK€ OBIBAIOT pa3IMYHON eMKOCTH (00bI4HO OT 250
MJI 10 2-X JIUTPOB.)

Breimaputenbaple  4yamku (puc. 15) HCMOIB3YyIOT 1JI  BBITAPUBAHHUS U
HarpeBaHUsl )KUJKOCTEN.



Turmu (puc.16) cocyabl, NpUMEHsiEMble Ji MPOKAIMBAHUSA Pa3IUYHBIX
TBEpPJBIX BEIIECTB (0CAAKOB, MUHEPAJIOB W T.I.), @ TAKXKe€ IS CIUIABJICHUSA H
ckuranus. [lpm mpokanvBaHUM BELIECTB HAa IUJIAMEHU Ta30BOM TOPENKH THUIJIH
3aKpEIUISIIOT B MPOBOJIOYHBIX TPEyTroibHUKAaX ¢ (appopoBsiMu TpyOkamu (puc.
17).

®dapdopoBbie CTYNKH ¢ NMECTUKOM (puc. 18) mpUMEHSIOT JUIsi U3MEIbYCHUS
TBEPJBIX BEUIECTB. BemiecTBO HAChIMAIOT B CTYNKY B KoJnuecTBe He Oonee 1/3 ee
o0beMa (MHaue OHO OYJEeT BBICHINIATHCA W3 CTYNKU TpU uU3MenbueHuu). llpu
pPacTBOPEHHH TBEPJOr0 BEIIECTBA B CTYINKE (C OJHOBPEMEHHBIM PACTHPAHUEM)
BHayaJse HaChIMAalOT TBEPAOE BEUIECTBO, a 3aT€M K HEMY IMOCTENEHHO HEOOIbIIUMU
NOPLMSIMHU IPU KPYTOBOM JIBUKEHUH MECTUKA TOOABIISIIOT KUIAKOCTD.

®appopoBeie H0xkKU-MMAaTeNH (puc. 19) npuMeHstoT st 0TOOpa BEIIECTB,
JUISL CHATHUS OCAJKOB C (PMIIBTPOB U IPU MHOTHUX JIPYTUX paboTax.

Boponku broxuepa u dapdopobie cetku (puc. 20) NPUMEHSIOT s
(GuIbTPOBaHMS KUAKOCTEN MIPU MOHMKEHHOM JIaBJICHUH (I10J1 BAKYYMOM).

MepHasi mocyaa

JIns u3MepeHus 00beMOB JKUIKOCTEH UCIOJB3YIOT Pa3HOOOPa3HYI0 MEPHYIO
NOCYJly: MEPHbIE KOJObI, MEPHBIE IIUIMH/IPBI, MEH3YPKH, MUTIETKHU U JIP.

Mepusble konbbl (puc. 21) ciy>kat sl IPUTOTOBJIEHUS PACTBOPOB TOUHOM
KOHIIEHTpAllUd M TPEACTABISAIOT COOOW KpyTible IIOCKOJAOHHBIE KOJOBI C
JUIMHHBIM M Y3KHM TOpPJIOM, Ha KOTOPOM HaHECeHa TOHKas 4epra. DTa OTMETKa
MOKa3bIBACT IPaHUILy, 10 KOTOPOH CleAyeT HaJUBaTh KUIKOCTb, YTOObI €€ 00beM
COOTBETCTBOBAJI YKa3aHHOMY Ha Koj0e 3HaueHuto. [{udpel Ha konde mokas3spiBatoOT
00BbeM KUIKOCTU (MJI), HA KOTOPBIA OHA paccuuTaHa. MepHble KOJObl OOBIYHO
UMEIOT nputepThie TpoOku. [IpumensroT konowl Ha 50,100, 250, 500 u 1000 M.

MepHble KOJObI MEHBLIETO0 O0BbEMa, HCIONb3YIOLIUECS JIsl ONpeaeNeHus
IUIOTHOCTH >KMJIKOCTEW, HAa3bIBAKOTCS TUKHOMETPaMU.

Mepnble muauHAPHL (prc. 22) MPEACTaBISIOT COOOM CTEKJISHHBIE COCY/IBI,
KOTOpBIE AJi1 OOJbIIed yCTOHYMBOCTH HMMEIOT IIUPOKOE OCHOBaHHE (IHO) WU
crenuanbHyro nmojactaBky. CHapyXM Ha CTEHKaxX IWJIMHIPOB HAHECEHBI JEJICHMUS,
yKa3bIBaroume oobeM (B Mi1). MepHble IWIMHIPHI OBIBAIOT Pa3IuYHOM €MKOCTH:
oT 5 M 10 2 1. VX Ha3HaueHue — U3MepATh (C ONMpeneseHHON MOrPEeUIHOCTHIO)
pa3inyHble 00bEMBI KUIKOCTH.

Mensypku (puc. 23) - 3TO COCyIbl KOHHYECKOW (DOpPMBI C JCICHUSIMH Ha
CTEHKE.

[Tunietku (puc. 24) cayxaT 1yisi 0TOOpPa TOYHO OMPECTICHHBIX OTHOCUTEIIBHO
HeOOJbIINX 00bEMOB XHUAKOCTeH. OHU MPEACTaBIAIOT CO00M CTEKIIIHHbIE TPYOKH
HEOOJIBIIOr0 JIUaMeTpa C JejeHUusIMU. HekoTopble MUIETKH MUMEIOT paCIIMpEHUe
nocpeauHe (nmunetku Mopa). HikHMIT KOHEI[ MUNETKH clierka OTTSHYT U UMEET



BHYTpeHHHI AuameTp 10 1 MM. Ha BepxHeM KOHIlE MUIETKU UMEETCS METKa, 10
KOTOPOH HaOUParoT KUAKOCTh. HEKOTOpbIE MUIIETKH CHA0KEHBI JBYMS METKaMHU.
OOBIYHO MUMETKH UMEIOT eMKOCTh OT 1 10 100 Mt

bropetku (puc. 25) cimyxaT AJisi OTMEPUBAHUSI TOYHBIX O0BEMOB JKHUJIKOCTEH,
MPEUMYILIECTBEHHO NpPHU XUMHUKO-aHAJUTHYECKUX paborax (TuTpoBaHue). OHHU
MOTYT UMETh PA3IUYHYIO KOHCTPYKIIMIO U UMETh Pa3HbI 00BEM.

IInacTmaccoBast mocyaa

B naGopaTtopHOil TpakTUKE UCHOJIB3YIOT IOCYy, HW3TOTOBJICHHYIO U3
MOJIUMEPHBIX MaTepHaoB (MOJUATHIICH, MOJUIPONIIIEH, (pTopormiacT u Ap.) [Ipu
BBICOKOM XMMHMYECKOW yCTOMYMBOCTH Takas ImocyJa oOJagaeT HHU3KOU
TEPMOCTOMKOCTBIO, U TIO3TOMY €€ OOBIYHO MCIOJIB3YIOT B paboTax, He TPeOyIOIINX
HarpeBaHus. V3 MONMATHIIEHA W3TOTOBIISIIOT BOPOHKH IS KUJAKUX U CBHITYyYHX
BEIIIECTB, IPOMBIBAJIKU, KaIlleIbHUIIbI, (DIAKOHBI U OAHKU ISl TPAHCIIOPTUPOBKU U
XpaHEHUsS] XUMUYECKUX PEaKTUBOB, MPOOUPKH ISl NIEHTPUPYTUPOBAHUS, TIHUIIET-
J103aTOPbl 1 HAKOHEYHUKHU K HUM U JIp.

MeTtajuinyeckoe 000pya0BaHue

B xumuueckux sa0opaTtopusx IIUPOKO MPUMEHSIOT Pa3HOOOpa3HOE
METaUIMYeCcKoe 000pyI0BaHKE, TPEUMYILECTBEHHO CTAIbHOE.

[ratussl (puc. 26) ¢ HabopoM My(dT, JAMOK U KOJIEI HCHOIB3YIOT IS
3aKpeIIeHUsT Ha HHUX BO BpeMs paldOThl Pa3IMUHBIX TPUOOPOB, CTEKISHHOMN
nocyAbl (XOJOAUIBHUKOB, KOJO, MAENUTENbHBIX BOpoHOK u 1ip.). Koubla,
3aKpEIJICHHbIE Ha IITAaTHUBE, MCHOJIB3YIOT TAKXKE IMPU HArpeBaHHM XHUMHUYECKOU
MOCy/Abl HAa METAJUIMYECKUX AacOECTUPOBAHHBIX CceTKax (puc. 27) Ta30BbIMU
TOpEIKaMHU.

Tpenoru (puc. 28) NPUMEHSIOT B KaueCTBE MOJACTABOK JJis Pa3IMUHbBIX
npudopoB, ko0 u np. OHU OCOOEHHO YAOOHBI MPU HArPEBAaHUM KPYIHBIX IO
pa3Mepy KoJIO ¥ TPOMO3IKUX PUOOPOB.

Hepxarenu nns npobupok (puc. 29) — mnpucmocoOSieHUs, KOTOphIE
UCIOJIB3YIOTCS IPU HEMPOAOKUTEILHOM HarpeBaHUU MPOOUPOK.

[Munuersr (puc. 30) — mnpucnocoOneHus ISl 3axBaTbIBaHUS MEJKHX
NPEIMETOB, a TaKKe BEILECTB, KOTOPbIE HEJb3sl OpaTh pyKamH, Hampumep,
METAJUIMYECKUI HATPUM.

Turenbuble munibl (puc. 30) NPUMEHSIOT JUIsl 3aXBaThIBaHUS TOPSYHX
TUTJICH TPU U3BJICUEHUU WX U3 My(QETbHOU MeUH, CHATUS PACKAJICHHBIX TUTJICH C
bapdopoBHIX TPEYTOIHLHUKOB U MPHU BCEX pad0Tax, KOT/Ia MPUXOIUTCI UMEThH JIEIIO
C pacKaJICHHbIMH MPEIMETaAMHU.

3axumbl (puc. 31) — npucnocoOJeHus, HUCMOIb3YEeMbIC JIS 3aKHUMaHUS
PE3UHOBBIX TPYOOK. OOBIYHO MPUMEHSIOT MPYKUHHBIE 3KUMBbI (3aKUMbI Mopa) 1



BUHTOBbIE (3axumbl ['odmana). IlocnenHue MNO3BONSIIOT JIETKO PETyJIUPOBATH
CKOPOCTb BBITEKAHHMS KUJIKOCTH WM MHTCHCUBHOCTH TIPOXO0XKICHUS Ta30B.
JlabopaTopHble HarpeBaTe/ibHbIe MPUOOPHI

B nmaGoparopuu mpUMEHSIOT pa3IuvYHbIC HarpeBaTEIbHBIC MPUOOPHI: Ta30BHIC
TOPEJIKH, DJIEKTPUUYECKUE TUTUTKH, 0aHU, CYIIUIIbHbIE MIKadbl, MyelbHbIC TeUnd U
T. 1.

["a3oBbie ropenku. Hanbosnee yacto mpuMeHsIOT ra3oBble ropenku byHzeHau
Texmo (puc.32). B T1a30BBIX Tropeikax MOpeIyCMOTPEHO PEryJIUpOBaHUE
MOCTYIUICHUSI BO3JlyXa C TOMOINbIO BpalleHus aucka (ropenka Tekiwo) wiu
MIOBOPOTOM XOMYTHKa (ropeiika byH3eHa).

banu (puc.33). Jlnsg 0OpodOJDKUTENBHOTO HArpeBaHusT B Ipejenax
temnepatypsl 100 - 300 °C npumenstor GaHu: BoAsgHYyIO, mecuanyto u ap. OHu
MPEACTABIAIOT COOOM, KaK MPaBWIIO, METAJUTMUECKUE YalllH, 3all0JHEHHbIC BOJION
(BomsHast OaHsl) WM CYXUM, YHUCTBIM IECKOM, MPOKAJIECHHBIM ISl YIAJICHUS W3
HEro OpraHuYeCcKUX mpumeceil (mecuanas 6aHs).

DneKTpuYecKne TIUTKA. B Tex cimydasx, korma TpeOyeTcs HarpeBaHHeE, a
TI0JTB30BAThLCS TOPEIKAMU HEJb3sl (HampuMep, IIPH MEPErOHKE BOCIIIIAMEHSIOIIAXCS
JICTKOJICTYYHX KUIKOCTEH ) MPUMEHSIOT SJIEKTPUUECKHEC TTUTKH.

Jist  HarpeBaHWs  KPYTJIOJOHHOW  CTEKJISHHOW TOCYAbl  MPUMEHSIOT
KoJiooHarpeBaTenu (puc.34).

[Meun. Jlna monydenuss Temmepatypsl 600 - 1400°C npumensrorcs
anekTpuueckue  MmydenbHeie  meun  (puc.35). C  momompio  0co00TO
PETYJIMPOBOYHOTO YCTPONCTBA TI€Yh MOXKET HArpeBaThCs 10 OMPEACICHHOM,
3apaHee 3aJJaHHOW TEMIIEPATYPHI.

Cymunsnble  mkagbl  (puc.36) HUMEIT  JJIEKTPUYECKUM  000TrpeB U
TEPMOPETYJIATOP, TO3BOJISIIONIUHN MMOAACPKUBATh TTOCTOSHHYIO TemIiepaTypy. Jis
HaOMIOICHUST 3a Temmeparypoil mkad cHabxeH TepMoMmeTpoMm. BwicymmBaemoe
BEII[ECTBO MOMENIAETCS B CYIIWIbHBIN miKad), OTPETyIUPOBAaHHBIN HA TpeOyeMyto
TEMIIEpaTypy, M BBIJCPKUBACTCS B HEM TMPU 3aJaHHOW TeMIiepaType
OTIpeIeTIEHHOE BPeMs.



Oapdoposan nocyia

Puc. 18.
Puc.14 Puc.15. Prc.16. Puc.17.

CTaxaHpl PBHINAPHTENbLHBIE YAWKH  Turens TpeyrosnbHHK
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Puc.19.
Jloxxka-narens

Puc.20.

MepHas nocyaa

Puc. 21. Puc.22. Puc. 23,
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3axumet Mopa 1 Fopmana

Puc. 26. ITItatup ¢ naGopom MydT, 1anox u konen

JlaGopaTophnbie HarpeBaTeLHbIE MPHOOPLE .

- Pue. 32.
[azoerie ropenxn Texmo u Bynsena Puc. 33. Baun Bonasbe H NecCHaHAN

Puc. 34.

Puc. 36. Cyununbuniit mxad
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JlaGoparopHasi pabGora Ne 16.
OnpenesieHue :KeCTKOCTH BOJAbI U CIIOCOOBI €€ YCTPAHEHU S

Lens: uccnenoBaTh XUMUYECKUN COCTAB MPOO BOJIBI
PeaktuBbl u obopynoBaHue: OropeTka Ha 25MJ, IITATUB ISl  OIOPETOK,
KoHnuyeckne Koyobl Ha 100 mur, mumetka ©Ha 50 mui, nmunetka Ha 10 mut, mpoOBI
Bobl, TpuiioH b 0,05H, pacTBOp MeTHnopanxa, XpOMOIr€H Y€pHBINA, AMMOHUWHBIN
oydep, pactBop constHOM KucinoTel 0,1H
XoJ paboTHI:

OmnpiT 1. Onpenesnenue o0mel KECTKOCTH BOJAbI KOMIIJIEKCOHOMETPHYECKUM
MeTO0/10M
1. B Tpu xoHuveckue KoyiObl 0TOOpaTh mumetko mo 50 Mi ucciaeayeMon BOJIbI
(aTMKBOTHBINA 00BEM Va).
2. IlpubaButh B Kaxkayto Kooy nmo 10 My amMoHuitHOTO OydepHOTO pacTBOpa U —
Ha KOHYMKE IITATENS — [0 HECKOJIbKY KPUCTALTMKOB XpOMOTreHa YEPHOTO; CMECh B
KOJ0ax TmepeMemaTh BpallaTelbHBIMU  JIBIDKCHHSIMH. PacTBOp  mOJDKEH
MpUOOPECTH IIBET KPACHOTO BHHA.
3. 3anonHuth Oropetky TUTpantoM — 0,05 H. pactBopom TpuioHa b — u
MOCJIEA0BATEILHO OTTUTPOBATh KXyl MpoOy B KOJOE 10 Mepexoja BUHHO-
KpPaCHOM OKpaCKU B CHHIOIO.
4. O0bEM TUTpaHTa KXl pa3 Imepes; TUTPOBAHUEM JIOBOJWUTH 1O HYJIEBOUN
OTMETKH, a MOCJIe — YYUThIBATh pacxoj Tutpanta j0 0,1 ma (V1, V2, V3).
5. 3aHecTu pe3ysbTaThl TUTPOBAHUS B TAOJIUILy, TAKUM K€ 00pa3oM TUTPYIOT €Ille
JIBE MPOOBI BOJIBI.

Beruucnure cpegnee 3naueHue oobéma tuTpanTa (VT), U3pacxog0BaHHOTO
Ha TUTPOBAHKUE AIMKBOTHOI'O 00BhEMA BO/IbI;

Brruucnure o011yr0 KECTKOCTH BOJIBI, UCXOJISI U3 3aKOHA HKBUBAJIICHTOB U
IpUHUMAs, 9TO KECTKOCTH MpeACTaBIISACT coboit HOPMAaJIbHYIO
xoHuenTpanuo Ca** u Mg?* B Boze:

XK=NTVTVa /1000

1000 — MHOXUTENb I TIepeBOAa SIUHUIl HOPMAJTBLHOCTH PACTBOPA MOJIb-
9K6/1 B €IUHUIIBI KECTKOCTU MMOJIb-9K6/]I

OmnbIT 2. Onpenesienne KApOOHATHOI KECTKOCTH BO/IbI KHCJIOTHO-OCHOBHBIM
TUTPOBAHHEM

1. B Tpu koHMYeckux Koy0bl 0TOOpaTh 1o 50 M UcclieyeMOo BOIbI.

2. TlpubGaBuTh B Kaxayro Mo 2-3 Karuii pacTBOpa METHIIOpPAHX,a U COACPKUMOE
IepeMeNIaTh BpallaTeIbHbIMU JBUKECHHUSIMU.

3. OTTUTPOBaTh KAKIYIO AJIUKBOTY TUTpoBaHHbBIM 0,1 H pacTBOpOM COJSHOU
KHUCJIOTHI J0 MEPEX0/A JKEJITOM OKPACKU MHAMKATOPA B OPAHKEBYIO.

4. Pe3ynbTaThl BHECTU B TAOIUILY TPOOBI BOJIBI.



Boruucnure cpegnee 3HaueHue oobeéMa tutpanTa (Vr), u3pacxogoBaHHOTO
Ha TUTPOBAHHUE ATMKBOTHOT'O 00BbEMA BO/IbI;
Brraucnure kapOoHATHYTO )KECTKOCTH BOJIBI IO (hopmyie:

=NTVTVa /1000

1000 — MHOXKUTEND I TIEPEeBO/Ia €AUHUI] HOPMAIBHOCTH PAaCTBOPA MOJIb-
OKB/JI B €IUHUIIBI )KECTKOCTH MMOJIb-3KB/JI

O06paboTKa pe3yIbTaToB:
1.ITpoananu3upoBaTh MOJTyYEHHBIE PE3YIbTaThI
2.ChopMynupoBaTh BHIBOJIBI O KECTKOCTH aHAIM3UPYEMBIX 00pa3IlOB.
3. ChopMynrpoBaTh BHIBOJIBI, ISl KAKUX €€ MOYKHO MPUMEHSTh UCCIIEyeMbIe
o0Opasiiel?
KoHTpobHbIE BONPOCHI
1. ChopmynupyiiTe onpeaeaeHue KeCTKOCTb BOBI.
2. Kakas Boja cUATaeTCs JKECTKOM?
3. O0BsicHUTE, KAKMM METOJIOM BbI OIPEAEIISIIN KECTKOCTh BOJIBI.
4. Ha uyéM OCHOBaHA KOMILJIEKCOHOMETPHSI KaK METOJ THUTPUMETPUUYECKOTO
aHanuza?
5. 3a cuér d4Yero MeEHSETCAd OKpacka pEakUHOHHOM CMECH  IpHU
KOMILJIEKCOHOMETPUUECKOM TUTPOBAHUU (C KPACHOW HA CHUHION)?

JlabopaTopHasi padora Ne 17.
OO0HapyxeHHe HUTPATOB B MPOXYKTAX NUTAHUS

[lens: mpoBeCTH aHANN3 COAEPKAHUSI HUTPATOB B 00pasiax mpoayKIuu

PeaxtuBbl u o6opynoBanne: HMonomep pX -500.1MU ¢ noHOCENEKTUBHBIM
HUTPATHBIM  3JIeKTpogoM  «Omut — 021» W >2IeKTpogoM  CpaBHEHUS
XJIOpcepeOpsiHbIM, BEChl JIa0OpATOpPHBIE 2-0T0 KJacca TOYHOCTH, HOXKHMIIBI WM
TépKa, MIIUHIAP 00BEMOM S50 cm®, XHMMHYECKHEe CTaKaHbl, KBACI[bl AJTFOMOKAJIHEBbIC
KA1(SO4)2-12H20 u.n.a.: 10,00 2 KBacIioB pacTBOPSIOT B MEPHOU KOJIOE 00BEMOM
1 om®

Xon paboThI:

IHoaroroBka npod k aHaJIU3y

[IpoOy MCHBITYeMOTO PacTUTEIHFHOTO MaTepuaja U3MENIbUal0T HOKHUIIAMHU
10 pa3mepa yactull He Oosiee 1 cm. [1monabl 1 KOpHEIIOABl OTMBIBAIOT OT 3€MJIH,
oOcymmBaroT (GUIBTPOBAIBLHON OyMarol ©W HU3MEIbYaloT Ha TEpKe, STObI
pa3naBiuBaroT B cTynke. [loiydeHHy0 Maccy THIATENbHO MEPEMEITNBAIOT.

Xox onpeaesneHust

1. B3BemmBator 10,0 2 U3MeNpUYEHHON PACTUTEIBHOW MacChl, IOMENIAIOT B
CTaKkaH FOMOT€HU3aTopa.

2. TpumuBaror 50 cm® pacTBOpa  aNIOMOKaJMEBBIX KBACILOB MU
TOMOTEHU3MPYIOT B TedeHue 1 MuHyTHI pu yactore BparieHus 6000 yun™ (nm
B30anThIBaOT 30 MUH).



3. B momy4yeHHO# TakuMm 00pa3oM CYCIIEH3UH H3MEPSIOT KOHIICHTPAIUIO
HUTpaT-uoHa. VI3MepeHus] TOBTOPSIOT TpU paza U OepyT cpeaHeapudmeTrnaeckoe
3HAYEHHE TPEX U3MEPEHHUI.

4. TIlepen u3MEpEHHEM HOHOCEJIECKTUBHBIA  3JEKTPOJ  TIIATEIbHO
ONOJIACKUBAKOT  AUCTWUIMPOBAHHOM  BOJOM W BBIACPKHUBAKOT €r0 B
IUCTWIIHpoBaHHOM  Boae 10  wmwumHyT. Jlamee  2JIeKTpoJ  MPOMOKAIOT
GbuIBTPOBAILHONH OymMarod W TOTPYKAIOT B JKCTPAKT MCIBITYEMOW MPOOHI.
[Toxazanusi mpubopa CUMTHIBAIOT HE paHee, YeM depe3 | MUHYTY IMOcCie
MpeKpamieHus 3aMeTHoro apenda nokaszanuii npudopa. Ilpu nepexone ot ogHOM
npoObl K JPYrol 5JIEKTpOAbl OINOJIACKMBAIOT JUCTUIUIMPOBAHHOM BOJOU H
MPOMOKAIOT (UIBTPOBAILHOM OyMmaroil. TemriepaTypa aHaIM3UPYEMbIX MPOO U
PacTBOPOB JIOJKHA OBITH OJMHAKOBA.

N3mepenre MoBTOPSAIOT TP pa3a u OepyT cpeaHeapuPpmMeTHIeckoe 3HaUeHHe
TPEX U3MEPECHUMU.

pNO3 =

CoiepskaHue HUTPATOB PACCUMTHIBAIOT CIEAYIOIIUM 0OPa3OM.
1. [Tycts pNOs = 2, cnenosarensHo, [NOs] = 102 mons/ond.
2. Tak kak 066EM po6s1 V = 50 ey = 0,05 0a°, To KoIMYecTBO BelecTBa
auTpar-uona oyzer pasao v(NOsz) = [NO3z]-V =102 .0,05 = 5-10"* monw
3. Macca HuTpaT-uoHOB paBHa M = v-M = 5.10% . 62 = 3,1.102 2 = 31 me
M(NO3") = 62 2/monn
4, [Tomyyennass macca  HUTpaT-uOHOB  conepxkurcs B 10,0 T
aHATIM3UPYEMOro 00pasia, mjId Iepecuera Ha OJMH KUIOTPAMM COCTaBUM
IPONIOPLUIO:

31 me NO3™ comepxutcs B 10,0 2 ananuzupyemoro odpasma
X me NO3™ comepxutcst B 1000 2 ananusupyemoro oopasiia
MaccoByto J0JIF0 HUTPATOB MOXKHO Takke Haith mo BenuuuHe PNO3 c
MOMOIIIBIO TAHHBIX, PUBEJICHHBIX B HIDKE MIPEICTABICHHON Tabuiie 2.
CpaBHUTH MOJIYYEHHBIE PE3YJIbTAThl C JONYCTUMBIM YPOBHEM HHUTPATOB B
OBOIIHOM mponykuuu (Ttabnuma 1) W cAenarb BBIBOA O TPUTOJHOCTH
aHaJTM3UPYEMbIX OBOIIEH K yHOTPEOJECHUIO YEIIOBEKOM.

Taonuuya 1
Jlonycmumblii yposeHs cO0epHcaAHUs HUMpPAm-uoHo8
6 niodoosownou npooyxuyuu (CanlluH 2.3.2.1078-01)
[1mogooBoOIIHAS POy KIS Conepxanue NO3z
B M2/ke, HE 0ojiee
Kaprodens 250
Kamycra 6enokoyannasi paHHsis 900
Kamycra 6enokoyanHast no3aHsis 500
MopKoBb paHHsIs 400
MOpPKOBb HO3THSIS 250
ToMmartsr 150
300 (3amuIIEHHBIN TPYHT)




Oryp1bl 150
400 (3amuIEHHBIN TPYHT)
CaekJa cTojoBast 1400
Jlyk penyartsrii 80
Jlyk-tiepo 600
800 (3antuIéHHbINA IPYHT)
JlucroBble OBOIIM (CayIaThl, IIIITUHAT, I[ABEIIb, 2000
MeTPYIIKa, CeTbACPEH, YKPOII, KWH3a U T.1I.)
[Tepen cnagkuit 200
400 (3amuIEHHBIN TPYHT)
Kabauku 400
ApOy3bl 60
Jp1au 90
Tabauua 2

Ilepecuem pNQOs ¢ maccosyio 00110 HUMPaAmMos

Cotsie momm pNO3

pNO;z | 0,00 | 0,01 | 0,02 | 0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09

MaccoBas 1011 HUTpaTa, me/Ke

1,5 | 7762 | 7586 | 7414 | 7244 | 7079 | 6918
1,6 |6166 | 6026 | 5888 | 5754 | 5623 | 5495
1,7 | 4898 | 4786 | 4677 | 4551 | 4467 | 4365
1,8 3890 | 3802 | 3715 | 3631 | 3548 | 3467
1,9 3090 | 3020 | 2951 | 2884 | 2818 | 2754
2,0 | 2480 | 2399 | 2344 | 2291 | 2239 | 2188
2,1 |1950 | 1905 | 1862 |1820 |1/78 | 1738
2,2 | 1549 | 1514 | 1479 | 1445 | 1413 | 1380
2,3 | 1230 [ 1202 | 1175 | 1148 | 1122 | 1096
24 977 |955 (933 |912 891 871
25 |7/6 |759 714 |724 |708 |692
2,6 |617 |603 |[589 |575 |562 |550
2,7 |490 |[479 |468 |457 447 437
2,8 |389 [380 |372 |363 |35 |347
29 |309 (302 (295 |288 |282 |27/5
30 |246 |240 |234 |229 |224 |219
31 |19 |191 |186 |182 |178 |174
32 |155 |151 |148 |145 |141 138
33 |123 |120 |118 |115 |112 |110
34 |97,7 [955 (933 |912 |90,1 871
35 |776 |759 |(7415|724 |70,8 |69,2
36 |61,7 [60,3 |58,9 |575 |56,2 |549
3,7 490 [479 |46,8 |457 |55,/ |436

6761 | 6607 | 6457 | 6310
5370 | 5248 | 5129 | 5012
4266 | 4169 | 4074 | 3981
3388 | 3311 | 3236 | 3162
2692 | 2630 | 2570 | 2512
2138 | 2089 | 2042 | 1995
1698 | 1660 | 1622 | 1585
1349 | 1318 | 1288 | 1259
1072 | 1047 | 1023 | 1000
851 832 |813 |79
676 |661 |647 |631
537 | 525 |513 |501
427 | 417 | 407 |398
339 |331 [324 |316
269 | 263 |257 |251
214 | 209 |204 |100
170 166 |162 |159
135 132 |129 |126
107 105 |102 |100
851 832 |813 |794
676 661 |64,6 |631
53,7 |52,5 51,3 |50,1
42,7 41,7 40,7 39,8




38 389 [380 |371 |363 |355 34,7 |339 [331 |324 |316
39 [309 [30,2 |[295 288 28,2 (275 |269 |263 |257 |251
40 245 240 (234 (229 |224 (219 |214 |209 |204 |199

JlabopaTopHasi padora Ne 18.
Omnpenenenue pH BoaHOM BBITSKKH MOYBBI, €€ KHCJIOTHOCTH U IIEJTOYHOCTH

[{enb: onpeneneHne KUCJIOTHOCTH MOYBBI.

PeaxkTuBbl u o6opynoBanue: pH-TecTtep, MarHuTHasi Mellanka, KOHUYECKast
koJs6a Ha 100 M, munuaAp Ha 200M1.

Xox paboThl:

[IpoObl MOYBBI JOBOAST A0 BO3AYIIHO-CYXOTO COCTOSIHUS, W3MEIhYaloT,
MPOMYCKAIOT YEPE3 CUTO C OTBEPCTUSIMU AUAMETPOM 1-2 MM U XpaHAT B KOpoOKax
win nakerax. [IpoOy Ha aHaimM3 W3 KOpPOOKM OTOMpAOT IIMATENEM,
MpeBAPUTEIBLHO MepEMEIIaB MOYBY Ha BCIO IIyOMHY KOopoOku. M3 makeToB uiu
KOpPOOOK MOYBY BBICHITIAIOT HA POBHYIO MOBEPXHOCTh, THIATEIBLHO MEPEMEITUBAIOT
U pacmpenessioT cioeM TonmuHon He 6onee 1 cM. [IpoOy Ha aHanu3 oOTOMPAIOT
HE MEHEE YeM U3 MATH MeCT. OMBIT TPOBOAST B TPEX MPOBOPHOCTSIX.

B3eecuth 20 r nmouBsl ¢ TOYHOCTHIO 0,1 T U MEpEeHECTH KOJIMYECTBEHHO B
KOHUYECKYI0 K0J0y. Otmeputh muinuHapoM 100 M TuCTHILUTMPOBAHHOM BOJBI U
nepequth B kosi0y. [louBy mepememiath B TeUYeHHE 3 MUHYT Ha MAarHUTHOMN
MeIlaJKe.

Otmeputh 20 M BBITSKKM C TOMOIIBIO IIMJIMHIPA U MEPEHECTH B CTaKaH
BMecTuMOocCThi0 SOMi. U3meputs pH pactBopa ¢ nomonisto pH-Tecrepa.

[Tokazanuss mpuboOpa  CUMUTHIBAIOT  TMOCIE  MpeKpameHus  apeiida
HU3MEPUTEIHLHOTO MPUOopa.

3anucath MokazaHusi Ipuoopa U ONpeACIUTh CpeHEee 3HAaUCHHE.

Ha ocHOBaHuM AaHHBIX, C/I€TaTh BHIBOJI O KUCJIOTHOCTHU MTOYBHI.

Peaknusi mouBeHHOI PHH20 pHkcl
cpenbl

OueHb CHJIILHOKHCTIAS <3,0 <40
CHIBbHOKHCIAS 3,0-4,0 41-45
CpenHekucas 4,0-5,0 4,6-5,0
Crnaboxkuciast 5,0-7,0 5,1-6,0
HelitpanbHas 7,0 >6,0
Cnaboreaounas 7,0-8,0 -
CpenneniesnoyHas 8,0-9,0 -
CHbHOIIET0YHAS 9,0-11,0 |-
O4eHb CHILHOIIETIOYHAS >11,0 -




JlabopaTtopHnasi pa6ora Ne 19-20
HccaenoBanue npeasiokeHHOT0 00beKTa HA KHCJIOTHOCTD, IIEJI0YHOCTb,
XUMUYeCKHil cocTaB (3arpsi3HUTENIN, MAKPO- U MUKPOJJIEMEHThI).

[leap: mO3HAKOMHUTHLCS CO CBOMCTBAMU OCIIKOB.
I[eéemmnvie peakyuu na denxu

[IpucyrctBue 6elKOB B OMOJIOTMYECKHX OOBEKTaX HIJIM PACTBOPAX MOMKHO
OTIPEJICIUTh C TOMOUIBIO I[BETHBIX PEAKIUN, MPOTEKaHUE KOTOPHIX OOYCIOBIECHO
HaJIM4KueM B Oeke crielu(UuecKuX rpyIi U MeNTUIHBIX CBSI3EH.

PeaxTuBbl 1 000pyi0BaHKE: BOJIHBIN pacTBOP AMYHOTO Oelka (OeI0K OHOTO
KypUHOTO SIHlla OTHENSIIOT OT KENTKa, pacTBOpsAOT B 15-20-kpaTHoM o00beme
JUCTWUIMPOBAHHON BOJIBI, 3aTEM PacTBOP (PUIBTPYIOT Yepe3 Mapiito, CIOKEHHYIO
B 3—4 cinos, u Xpa"aT B xonoaunbHuke; 10 %-i pactBop ruapoxcuaa Harpus; 30
%-i1 pactBop rHapokcuaa Hatpus; 1 %-Hblii pactBop cyinbdara memm; 1 %-i
pacTBOp aleraTa CBMHIIA; KOHIEHTPUPOBaHHAs a30THas kuciota; 0,5 %-i pactBop
HUHTUIPYHA, TPOOUPKH, BOAsTHAS OaHs WK CIIUPTOBKA.

OmnsiT 1. buyperoBas peakuus.

B menounoii cpene Oenku, a TakKe MPOAYKTHI UX TUIPOIU3a — MENTU/IbI TaI0T
¢dbuoneToBOE MM KpacHO-(PHOJIETOBOE OKpalllMBaHUE C COJIsIMU Meau. Peakius
00s13aHa HAJIMYUIO NENTHUIHBIX CBA3EH B OesKax.

MHTEHCUBHOCTD OKPACKH 3aBUCUT OT JUIMHBI ITOJIMIIEITH/IA.

1. B npobupky Haneiite 5 kameiab pacTBopa simuHoro Oenka,  3arem 10
kanenb 10 %-ro pacTBopa 1menoyu.

2. lo6aBpTe 1-2 kKammum pacTBOpa cyibdaTa MeIu, CMECh IepeMeliaiTe.
[TosiBsieTcs KpacHO-(hHOIETOBOE OKpAIlIMBAHUE.

OmnpiT 2. KcanTONpOTEHHOBAS peaKkuus.

Peaknus xapakTepHa [JI HEKOTOPBIX apOMATHYECKUX aMHUHOKHUCIOT
(penunananuHa, TUPO3MHA, TpunTOopaHa), a TaKkKe [ MNEeNTHAOB, HUX
conepxxamux. IIpu nelcTBUM a30THOW KHUCJIOTHI OOpa3yeTcsi HUTPOCOEIMHEHHE
XKenToro 1Bera. /lagee HUTPONPOU3BOJHBIE MOTYT PEarupoBaTh CO IIEJIOYBIO C
0o0pa30BaHUEM HATPUEBOM COJIM, UMEIOILIEN KENTO-OPAHKEBOE OKpAIlIMBaHUE.
Jlannyro pabomy HeoOX00UMO BbINOJIHAMbL 6 BbIMANCHOM WKaQdy, cobm0oas
0c00y10 0cmopoHcHOCMb !

1. B mpoOupky Haneite 5 kanenb pactBopa suunoro 6emnka u OCTOPOXHO
1o cTeHke mpudaBbTe 3—4 Karuii KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI.

2. Cmech OCTOpPOKHO HarpeiTe. Brimamaer ocamok, KOTOPBIM OKpaIlmBaeTcs B
JKEJITBIN LIBET.

3. IMocne oxnaxnenus B nmpoobupky OCTOPOXHO no crenke mpuneiite 10
kanenb 30 %-ro pactBopa NaOH, xenrtag oOKpacka MEpEeXOAUT B
OpaHXKEBYIO.

OmnbiT 3. Peakuus Ha cepy-coaep:Kalue aMMHOKUCIA0THI (peakuus Douis).

B ocratkax cepy-coaepKalumx aMUHOKHUCIIOT MCTEMHA U IUCTUHA cepa Mpu

HIEJIOYHOM  THAPOJIM3E  OTuleruisercs, o60pasysa cyinbpuabl. Cynbuisl,



B3aUMOJICUCTBYSI C alleTaTOM CBHUHIIA, OOpa3yloT OCaloK CyJb(uma CBUHIA
YEPHOI'0 UM OYpO-4EpPHOTO LIBETA.
1. B npobupke cMmemaite 5 Kamenap pacTBopa sMyHOro oenka, 5 kanenb 30 %-
r0 pacTBOpA LIEJIOYM U 2 KallJId pacTBOpa aleraTa CBUHLA.
2. CMech OCTOPOXKHO HAarpeTe Ha CIIMPTOBKE 10 KUIEHUs U kumarture. Yepes
HEKOTOPOE BpeMsI MOSABIISIETCS OypOBAaTO-UEPHOE WIIM YEPHOE OKpAIlIUBAHHUE.
OnbiT 4. HUHrnapuHoBasi peakiusi.

Peakius XapakTepHa IS aMUHOTPYTII B 0.-TI0JIO’KEHUU u
oOyCJIOBJIeHa HAJIMYUEM O0-aMUHOKHCIOT B MoJiekylsie Oenka. [lpu HarpeBanum
Oeka C€ BOJHBIM PACTBOPOM HHUHTHAPUHA aAMUHOKHUCIOTBI  OKUCISIOTCS
U pacmajnarTcs, o0pa3ys ABYOKHCH YTIEpoJia, aMMHUAaK M COOTBETCTBYIOIIUNA
anblerul. BoccTaHOBIEHHBI HUHTHAPUH  KOHACHCHPYETCS C aMMHAKOM
U OKHUCIJICHHOM MOJIEKYJION HUHTUJPHUHA, 00pa3ys coeluHeHue (ProJeToOBO-CUHETO
L[BETA.

B npobupky BHOCAT 5 kamnenb 1 %-To pacTBopa ssuyHOro Oeska, 100aBIsOT
o 3 xarum 0,5 %-T0 pacTBOpa HUHTHIPYHA U HArpeBalOT 10 KureHus. Yepes 2—
3 MuUHYTBl TMOSABISETCS PO30BOE, KpacHOe, a 3aTeM CHUHe-()HOJIETOBOE
OKpAIllMBaHHE.
VYpaBHeHUs peakiuii B 3Toil paboTe 04eHb CI0KHbIEe. X MOKHO HE IPUBOAUTH.
KouTposibHbIE BOPOCHI:

1. buonorunyeckue QyHKIINH OEIKOB.

2. ®opma u cTpykTypa Oenka. [loHsTHE O AeHaTypaluu U peHaTypaluu Oenka.

3. ®u3nyeckue M XUMHUYECKHE CBOMCTBA O€NKOB. XMMHUYECKass CYIIHOCTb

IIBETHBIX PEaKINii Ha OeI0K

4.3. Marepuajbl OlIeHOYHBIX CPEACTB IJIs Py0OesKHOT0 KOHTPOJIA

HazBanue temMbl XUMHYECKHUE PEAKIINU
Pe3ynbTaT 00yueHus CocTaBisiTh ypaBHEHHS U CXEMbl XUMHUYECKUX
peaKumi
OO0111e KOMIIETEHIIUN OK1
Bapuanr 1

1.Vkaxure Gopmysibl 1ByX aM(DOTEPHBIX THIPOKCHUJIOB:
Fe(OH)2

CaCl2

Zn(OH)2

NaOH

Al(OH)3

2.Ykaxurte (popMyJibl IBYX KUCITOTHBIX OKCHJIOB:
N20

S03

Zn0O

P205




MgO

3.YKaxuTe IBe reTepOreHHbIC PEAKITIH:

6Li + N2— 2Li3N

NaOH + HCI — NaCl + H20

N2 + O2 — 2NO

3Fe + 202 — Fe304

Zn+S — 7ZnS

4. YKaxuTe IBE peaKiuu, KOTOPBIE SABJISIOTCS OKUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIE:

BaO + CO2 — BaCO3

KOH + HBr — KBr + H20

CaO + H20 — Ca(OH)2

2H202 — 2H20 + 02

2Al + 312 — 2AlI3

5.YkaxuTe Ha3BaHUS JIBYX CHIIBHBIX 3JIEKTPOJIUTOB:
OpoMu HaTpuUs

MJIAaBUKOBAs KUCJIOTA

a30TUCTas KACIIOTa

TUAPOKCH/T ITMHKA

cynbGar Maruus

6.Ykaxute popMyIibl IBYX 3JIEKTPOITUTOB:

S0O2

Cu(OH)2

Li2SO4

C6H1206

NaH

7.YKaxuTe, IpU AUCCOIUAIAN | MOJIb, KAKMX JIBYX 3JIEKTPOJIUTOB
oOpasyeTcst OIMHAKOBOE KOJMYECTBO KATHOHOB M aHMOHOB:
K3PO4

Ba(OH)2

LiBr

KNO3

Fe2(S04)3

8.C xakumMu JABYMsI M3 TIEPEUUCIICHHBIX BEIIECTB OyI€T B3aUMOICHCTBOBATh
Hutpat menu (11):

Fe203

HNO3

Ba(OH)2

HCI

K2S

9.C xakuMM IByMsI U3 TICPEUNCIICHHBIX BEIIECTB OY/IET B3aMMO/ICHCTBOBATH
OKCH]T JINTHS.

CaO

H2S04

ZnBr2



KOH

H20

10.CxopocTh xumuueckoi peakiuu pasHa 0,05 mons/n*c. Onpenenure 3a
KaKoe BpeMsl MPOMU30IILIa PEaKius, €CJIM KOHIICHTPAIUS pearupyomiero
BemiecTtBa A n3MeHmiIach Ha 0,6 MOJIb.

11.0OcymecTBuTE NpeBpaleHUsl, COCTABLTE MOJICKYJISIPHBIC YPABHEHUS, JJIsI
TPETHETO MPEBPALLEHUS COCTABbTE TIOJTHOE U COKPAIICHHOE HOHHOE
ypaBHEHHUE:

BaO — Ba(OH)2 — BaCl2 — BaSO4

12 IlpuBeaute npuMepbl MOJICKYJISIPHBIX U MTOJHBIX HOHHBIX YPABHEHUH,
COOTBETCTBYIOIIME JAHHBIM COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM:

Ag+ + Cl- - AgCl |

2H+ + CO32- - H20 + CO2 1

Bapuant 2

1.Vkaxure GpopmyJibl IBYX THIPOKCUIOB:

HNO3

Li3PO4

Fe203

Be(OH)2

K20

2.Yxaxute GopMyJIbl IBYX OCHOBHBIX OKCHJIOB:

CO2

NO

MgO

Al203

Na20

3.YKaxxuTe U3 MepeyrcIeHHBIX YPaBHEHHUH 1B PEAKIINH 3aMEIICHU:
2Na + 2H20 — 2NaOH + H2

H2S04 + MgO — MgS04 + H20

H2 + F2 — 2HF

Fe203 + 3H2 — 2Fe + 3H20

2HgO — 2Hg + 02

4.YKaxxuTe B peakluu, KOTOPbIE SIBISIFOTCS 3K30TEPMUUECKUMU:
Cu(OH)2 — CuO + H20

C+02— CO2

2Mg + O2 — 2MgO

CaCO3 — CaO + CO2

MgSO3 — MgO + SO2

5. YKkaxuTe U3 NepeuncIeHHBIX BelecTBa (hOPMYJIbI IBYX CJIa0bIX
AIEKTPOIUTOB:

CepHasi KUCJIOTa

HUTpAT cepedpa

dbocdhopHas kuciaora



CEpOBOIOPOIHAS KHCIIOTA

cynbgar xenesa (I11)

6.YkaxuTe U3 MepeUnCICHHBIX BEMIeCTBA (HOPMYJIIBI IBYX HEIJICKTPOIHUTOB:
FeCl2

P205

Al4C3

Ca(OH)2

MgCO3

7.YKaxuTe, IPH TUCCOIMANNN | MOJIb, KAKHX ABYX JJIEKTPOJIUTOB
oOpa3yeTrcst 2 MOJIb KATHOHOB:

ZnClI2

AgNO3

Cr2(S0O4)3

KCIO3

NazMnO4

8.C xakumu ABYMS M3 TIEPEUHCIICHHBIX BEIIECTB OyIeT B3aUMOICHCTBOBATh
cynbdar xkenesa (II):

BaCl2

HNO3

P205

KOH

Zn0O

9.C kakuMu IByMs U3 TIEPEUNCIICHHBIX BelIeCTB Oy/IeT B3aMMOICHCTBOBATh
okcup yriepoaa (IV).

BaO

HCIO3

Na3PO4

AgCI

NaOH

10.Ckopocth xuMuueckoi peakiuu pasHa 0,3 moinbe/m*c. Onpenenure Kak
M3MEHWIACh KOHIICHTPAIIUS pearupyrolero BemecTsa b, ecim peakmus
npou3onuia 3a § c.

11.0OcymecTBrUTE MPEBpAICHUS, COCTABHTE MOJICKYIISIPHBIC YPABHEHHMS, JIJIS
TPETHETO MPEBPAILEHUS COCTABbTE MOJIHOE U COKPAIIEHHOE HOHHOE
ypaBHCHUE:

H2S — SO2 — K2S0O3 — CaS03

12.TTpuBeauTe MpUMEpPbl MOJICKYJISIPHBIX U TIOJTHBIX HOHHBIX YPaBHEHUH,
COOTBETCTBYIOIIME JAHHBIM COKPAIICHHBIM HOHHBIM YPABHCHHUSIM

H+ + OH- —» H20

Zn2+ + 20H- — Zn(OH)2 |

HaszBanue TeMbl CTtpoeHue U CBOWCTBA HEOPTaHWYCSCKUX BEIIESCTB

Pesynbrar oOydeHus HccnenoBaTh CTPOCHHE U CBOMCTBA HEOPTraHHMUECKHUX
BEILIECTB

OO1me KOMIIETEHITUH OK1, OK2




10.

Bapuant Ne 113

VYKaXuTe psijl, COASPKAIUI TOJILKO KUCIOTHBIC OKCH/IBI:
A —NazO, Ca0, PbO, SiO;

b — P»03, ZnO, BeO, Cr,03;

B — SO3, P20s, N2O3, COg;

I' - K20, CuO, CO, FeO.

Kakoii psig conepxut aumrs aMm(poTepHble THAPOKCHUIBL
A — Sn(OH)2, Ba(OH)2, Fe(OH)s, NaOH;

b — KOH, Ca(OH)2, Cu(OH)., RbOH;

B — Mg(OH)2, Mn(OH)., LiOH, NH4OH;

I' — AI(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)2.

Vkaxunre npasuiibHoe HazBanue coiaun FEOH(NO3)2:

A — rupokconutpar xenesa (11);

b — rugpokconutpar xeiesa (111);

B — nurunpoxconurpar xenesa (I11);

I' — nuruapokconutpur xkenesa (111).

[TpuBenutTe npaBmwiIbHOE Ha3BaHUe BemecTBa H2SO3:

A — cepHUCTas KUCIIOTA,

b — cepHas kuciora;

B — cepoBoopoHas KUCIOTAa,

I — okeupa cepsi (1V).

YKaXuTe MOJICKYJISIpHYI0 (hopMmyiry ruapoopTodocdara Marus:

A — MgHPO3; B — Mg3(POs)2; B — MgHPOy4; [ — Mg(H2PO4)z.
Kakoii 06beM npu HOpMaIbHBIX YCIOBUAX (H.y.) 3aiiMeT 1 T kucnopoaa?
VYKaXHUTE 3JICKTPOHHYIO U TpaduuecKyro GpopMyiry aToMa CTPOHITHSI.

Macca HaBecKH HaTpHs XJIOpHIA, HeOOXoAuMast i MpUurotosieHus 350 M
3,5 %-Horo pactBopa miuotHocThIO 1,058 r/mit paBHa?
MomnsipHasi KOHIIEHTpAIUs pacTBOpa, CoAepKaiiero 23 T riniepuHa

(CH20H), CHOHB 500 Mt BogHOTO pacTBOpa paBHa
3aKOHYHTE YpaBHEHUSI XUMHUYECKHX PEAKINH, 3aIUIIUTE UX B MOJICKYJISIPHOM, MTOJTHOM U
COKpAIlleHHOM MOHHOM BHUJI€, HA30BUTE MCXO/HBIE BELIECTBA U MPOIYKTHI PEaKIHH:

NH4OH + Pb(NO3)2>

. + BaCl—» ... + KCI

Bapuant Ne 2

Kaxkoi psan conepKuT JUIIb OCHOBHBIE OKCHJIBI:
A — Mn207, CrO3, SO2, N2Os;
b — Naz0, CuO, CrO, FeO;
B — S0O3, P20s5, K20, Cu20;
I' - ZnO, SnO, SiOz, NO.
YKaxute paj, coaepkKalluii TOJIbKO OJHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNOs3, H3POyg;
b —HI, HNO, HCIO4, CH3COOH,;
B — H2CO3, H3PO3, H2SO4, H2Cr207;
I' - HPOs3, H2S, HCIO, H2Si0:s.
VYkaxute npaBuibHoe HazBanue coi NaNOo:
A — HUTpAT HATPUS;
b — HuTpua HaTpus;
B — amun Hatpus;
I' — HuTpuT Hatpus.
[TpuBenuTe npaBmiIbHOE Ha3BaHue BemecTBa NaoHPO4:



A — runpoxcodocdat HaTpHUS;
b — runpodocdur natpus;
B — qurunpooprodocdar HaTpus;
I' — runpoopTodocdar HaTpus.
5. Ykaxute MOJCKYJISIPHYIO (GOPMYITy CEpOBOIOPOIHON KUCIOTHI:
A — H2S0s3; b — H3S; B —H2S04; T —H2S20:s.
6. Kakoii 06bem 3aanMarot 3,01 - 102 MoseKys1 yriaekucioro rasa npu H.y.?
7. ATOM Kakoro 3jeMeHTa B HeBO30YKJIEHHOM COCTOSTHUHM UMEET AJIEKTPOHHYIO
KoHpuUrypammo 152252p®3s23p®3d1%4s24p3? Ipusenure rpadudeckyro GopMyIy 3TOro
aToma.

8. Macca cepHolt kucIOThI, HeoOxonuMas Juis npurotosienus 40 % BoOHOro pacTBopa
06bEMom 300 M ¢ moTHOCTHIO 1,3 T/cM®, paBHa
9. Paccuutath Maccy HaBeckH, HeoOXoaumyro uis mpurotoBieHuss 200 mu  pacTBopa
moueBrHbI CO(NH2)2 ¢ MomnsipHO#t KoHIIeHTpanuei 0,5 Mob/11.
10. 3akoHYNTE ypaBHEHUS XUMUYECKUX PEAKIIHii, 3aMUIINTE UX B MOJIEKYJISIPHOM, ITOJTHOM U
COKpAIICHHOM MOHHOM BHU/I€, HA30BUTE MCXO/IHbBIE BEIIECTBA U MPOIAYKTHI PEAKIIUU:
CuSOs + NaOH«

KsPOs + ... > AgPOs +
Ha3panue TeMbl Kunetnueckue u TepMogMHaMUYECKUE
3aKOHOMEPHOCTH MTPOTECKAHUS XUMHUYECKUX PEaKIUI
Pe3ynbTaT 00yueHus HccnenoBath paBHOBECHE U CKOPOCTh XMMUYECKUX
peaKIui
OOmme KOMITIETCHITUH OK1, OK2
Bapuanr 1
1. PaccuuTaiiTe, BO CKOJIBKO pa3 M3MEHHUTCS CKopocTh peakuuu Hy+Cl, =

2HC1 npum yBenMueHnH JaBJICHUS B 2 pasa;

2. TemnepatypHbiii ko3(ppuuueHT peakuuu paBeH 2. Kak u3MeHUTCs ee
CKOPOCTB IIpU OXJIAKICHUM PEAKIMOHHOM CMECH OT U3MEHEHUsS TeMIIepaTypsl OT

50 °C o 30 °C?

3. Onpenenure  CKOpPOCTh  XMMHYECKOM — peakluuu, €cClIM  HadajlbHas
KOHLIEHTpanusi BeulecTBa cocrabisia 2,4 monw/n. [locne mpoBeneHus peakuuu
KOHIIEHTpalus crana 1,8 Momb/J, peakuus npoiiia 3a 24 c.

4. Kak 1 BO CKOJIBKO pa3 M3MEHUTCS CKOpOCTh MOHHOMW peakiun Ag™ + Cl" =
AgCl, ecnn KOHIIEHTpAIUIO ATUX UOHOB yBenu4uTh OT 0,02 10 0,4 MonB/N1?

5. @akTop, HE BIUAIONIMN Ha CKOPOCTh XUMHUYECKOU PEAKLIUU:
1) laBnenue 2) Karanuzatop 3) Konnentparnus
4) ®opma cocyaa, B KOTOPOM MPOTEKAET peaKus
6. C yBenuueHneM KOHLIEHTPALMU a30Ta B 2 pa3a CKOPOCTh MPSIMON peaKIiH,
ypaBueHue kotopoit N2(r)+02(r)«—>2NO(r)
1) He uamenurcs 2) YBenuuutcd B 2 paza




3) YBenuuurcs B 4 paza 4) Ymenbiurcs B 4 paza
7. C yBeIMYeHUEM JaBJICHUS B 5 pa3 CKOPOCTh NPSAMON PEaKUUU, ypaBHEHHUE
kotopoit 2NO(r)+02(r)«>2NO2(r), yBearmauTcs B:
1) 5 pa3 2) 25 pa3 3) 75 pa3 4) 125
pa3s
8. Ilpu moBeimeHnu Temmeparypsl Ha 10°C (TemnepaTypHbiid KOAPGUITUEHT paBeH
2) CKOPOCTh XUMHUYECKON PEAKLUN yBEIUUYUBAECTCS:

1) B2 paza 2) B 4 paza 3) B 8 pa3 4)B 16 pa3
Bapuanr 2
1.  Bwruucnmre, BO CKOJIBKO pa3 yBEIHMUUTCS CKOPOCTh PEAKIIUH, MPOTEKAIOIICH

B ra3oBoil ¢ase, ecau noBbIcUTh TeMiiepatypy ot 20 1o 30 °C. TemmepaTypHbIii
KO3((PUIIMEHT CKOPOCTH pEAKUU paBeH 4.
2. Kak u3MeHHUTCsI CKOPOCTh XMMHUYECKOW pEaKIMK MPU MOBBIILICHUH
temriepaTypsbl oT 40° 1o 80° C, ecnu TemneparypHblid KO3)PUIIUEHT paBeH 27
3. Kak u3MeHHuTCs CKOpOCTh XMMUYECKOM peaKkIuu MpH MOHUKEHUU
temriepaTypsbl oT 40° 1o 20° C, ecnu TemnepatypHblid KO3DPUIIUEHT paBeH 47
4. Peaxuwms npu 50 °C mpotekaer 3a 2 muH 20 ¢. 3a Kakoe BpeMs 3aKOHYNTCS
aTa peakuus npu remrepatype 70 °C, ecnu TemneparypHblid KO3 QUIIMEHT paBeH
27
5. ®axTop, BIUAIOMNN HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS:

1) Bun xumuyeckoit cesizu  2) Karanuzarop

3) [Ipupoaa pearupyromnmx BemecTs 4) Temnepatypa
6. C yBennueHHeM JIaBJIeHHs paBHOBECHE 0OpaTUMON peakiuu, ypaBHEHHE
koTopoit C2H4(r)+H20(r)«>C2H50H(r)

1) He usmenutrcss  2) CMecTUTCS B CTOPOHY NMPOAYKTOB PEAKIIMH

3) CMecTUTCS B CTOPOHY UCXO/HBIX BEIIECTB
7. A7l cMeleHHs] XMMUYECKOr0 paBHOBECHS 0OpaTUMON peakuuu
2502(1)+02(r)«>2S03(r)+Q B cTOPOHY UCXOIHBIX BEIIECTB HEOOXOIUMO:
1) YBenuuuth nasnenre  2) [loBbicUTh TeMneparypy

3) [lonusuts Temneparypy 4) Bectu kaTanuzaTop
8. MakcumalibHast CKOPOCTh XMMHYECKOM PEaKIMK MPU B3aUMOJIEHCTBUH BEIIECTB,
(bopMyITBI KOTOPBIX

1) Zn(rpanynsr) + HCI 2) Zn(nwins) + HCI

3) Pb + HCI 4) Fe + HCI
Ha3zBanue Tembl JlucnepcHble CUCTEMBI
Pe3ynbTaT 00yueHus HccnenoBath nucrnepcHbIe
CHUCTEMBI
OO01e KOMIeTeHIINH OK1, OK2

KonTpoabnas padora no reme «PactBopbpy

Bapuanr 1




1. Kakue u3 coseil noaBepraroTcsa ruiponusy. Hamummre cooTBeTCTBYOIIEE
ypaBHeHHE peakinu. Onpenennte BO3MOXKHbIe 3HaueHus: pH pactBopa

A) K2S03 B) Fe(NO3)3 B) CuCI2 I') Li2SO4

2. CpaBHHUTE MEXy COO0M SMYIBCHIO M CYCIICH3HUIO. Y KaXKHUTE 00IIUE U
OTIMYUTENbHBIE uepThl. [IpuBeauTe mpumMepsl.

3. 3aKOHYHUTE YPaBHCHHUC U 3AIIMIINTC €TO0 B MOJICKYJIIPHOM, IIOJIHOM U
COKpaHléHHOM HMOHHOM BHJAC

ZnF2 + Ba(OH)2 —
K2S + H3PO4 —

4. PactBop o6bemom 500 mi comepxut NaOH maccoit 5 r. Onpenenutsb
MOJISIPHYIO KOHIIEHTPALMIO 3TOTO PacTBOpa.

5. BeunciuTh MOJIIPHYIO KOHLIEHTPALMIO PACTBOPA CEPHOM KUC-JIOTBI, €CIIN
maccoBas goyist H2S04 B atom pacteope 12%. IInotaocTs pactBopa 1,08
r/mn ipu 20°C.

Bapuanr 2

Kakue n3 conent noaseprarores ruApon3y. Hanummre cooTBETCTBYOLIEE
ypaBHeHHe peakuuu. Onpenenure BoO3MOkHbIe 3HaueHust pH pactBopa

A) Na2Sio3 B) Ni(NO3)2 B) CaCl2 T') (NH4)2S04

2. CpaBHUTE MeXy COO0I UICTUHHBIE U KOJUIOUIHBIE PACTBOPHI. Y KaXKUTE
oO11ue ¥ OTIMYUTENbHbIE UepThl. [[puBenuTe npumMepsl.

3. 3aKOHYUTE YPABHEHHE U 3AMUIINTE €r0 B MOJIEKYJISIPHOM, TTOJTHOM U
COKpAIIEHHOM MOHHOM BUJIE

Hg(NO3)2 + Na2S —
K2SiO3 + HCl —

4. Beruncnuth Maccy xjopuaa HaTpust NaCl, comepixaiierocsi B pacTBope
o6bemom 200 M1, €clid ero MOJISIpHAsl KOHLIEHTPAIHS 2 MOJIb/ 1.

5. MonsipaocTs pactBopa eakoro kainu KOH pasna 3,8 Momw/1, ero
m10THOCTH 1,17 /M. Berancnute MaccoByto oo (%) KOH B aTom
pacTBope.



Ha3Banue teMbl

CrpoeHue 1 CBOMCTBAa OPraHMYECKHUX BEIIECTB

Pesynbrat 00yu

CHUA

HccnenoBath CTpOEHUE M CBOMCTBA OPraHUYECKUX
BELIECCTB

OO0mye KOMIIETCHIINHI OK1, OK2
Yacrtb A.
Al. O6mas popMya aTKUHOB:
1) Cn HZn 3) CnHZn-Z
2) CnH2n+2 4) CnHZn-G

A2. Ha3Banwue BemiecTBa, popMyina KOTOPOTO
CH;—CH(CH3)—CH=CH—CH3

1) rekcen

-2
2) 2-MeTHUJINEeHTEH-3

3) 4-MeTUIIEeHTeH-2
4) 4-MeTHIITICHTUH-2

A3. Tomyon OTHOCUTCA K KJIaccy:
1) ciupToB
2) aJIbIETUJIOB
3) penosion
4) apeHoB

A4. ToJIBKO G-CBSI3U MIPUCYTCTBYIOT B MOJICKYJIE
1) MmeTunben3ona
2) uzo0yTaHa

3) 2-meTunOyTeHa-2
4) anerniieHa

AS. Bua ruOpuausanuu  dJEKTPOHHBIX — opOuTajell aroma  yriepoja,
0003HaYEHHOTO 3BE30YKOM B BEILIECTBE, (POpMYJia KOTOPOTO

1) sp®
2) sp?

CH=C"=CH,
3) sp

4) He THOPUIU3UPOBAH

A6. '0MOJIOTOM YKCYCHOM KHCJIOTHI ABJISIETCS KUCIOTA
1) xnopykcycHas
2) MypaBbUHas

A7. 3o0MepamMu SIBISIOTCS:

3) onenHoBas
4) GeH3olHas

1) meHTaH ¥ IEHTaIuEeH 3) oTaH U aleTUIeH
2) OytanueH u OyTHH 4) 3TaHOJ ¥ ATaHallb

AS8. byranuen-1,3 u3 3TaHONIa MOKHO MOJYYUTH IIPU OMOIIH PEAKIUN
1) Bropua
2) 3uHuHa

A9. Kakue

BCIICCTBA

3) Kyueposa
4) JIebenena

MOXHO HCIIOJIB30BAaTh pIn) b | IMOCJICAOBATCIBHOIO

OCYILIECTBJICHUS CIAEAYIOUIUX TPEBpaAIICHUN

C2H5C| — C2H4 — C2H5OH

1) KOH (cnuprt. p-p), H.O 3) KOH (BoaHn. p-p), H.O




2) KCI, H,0 4) Na, H,O

A10. ITpu B3auMoIeCTBUH MPOTIEHA C BOJOK 00pasyeTcs:
1) mponanon-1 3) mpormaHaib
2)nporanoi-2 4) 2- METHIIIIPOIIAHOJT

A1l1. ITpu okucneHuu npomnaxHoia — 2 oopasyeTcs:
1) mponuiien 3) mpomaHaib
2) NporaHoH 4) npornaHon

A12. B oany cTajuio OyTaH MOKHO MOJYYHUTh U3:
1) Oyranans
2) TUAITHIIOBOTO 3upa
3) Oyrena — 2
4) 6yTaHosa-2

A13. ®eHoi B3aMMOJEHUCTBYET C:
1) constHOM KHCIOTOM
2) TUIPOKCUJIOM HATPUS
3) aTriICHOM
4) MeTaHOM

A14. DTaHon u GpeHOoI B3aUMOICUCTBYIOT C:
1) natpuem 3) XJI0pOBOJOPOJIOM
2 )rUAPOKCHUIOM HATPHs 4) rugpokapOOHATOM HATPUS

A1S. ITpu ruaponuse kpaxmayia oopa3zyercs:
1) raroko3a 3) ppykTo3a
2) caxapo3sa 4) uemntonosa

A16. Peakuusi «cepeOpsiHOTO 3epKajiay XapaKTepHa JUIsl BEIIECTB, YKAa3aHHBIX B
nape:

1) MeTaHO U METaHAJb

2) rII0K03a U dTaHajlb

3) popMmanbaeru u ATaHON

4) sTaHa’Ib U NPONAHOJI
A17. BepHbl 11 ClIeYIONINE CYKICHHS 00 alleTUIICHE:

A. B wMonekyne anerwieHa MEXIy aTOMaMH YIJIepoja MNPHUCYTCTBYIOT
TOJIBKO G - CBSI3U

b. [1pu B3aumoelicTBuM aneTuiieHa ¢ OpOMHOM BOJIOHN pa3phIBAIOTCS - CBS3b

MEK]ly aTOMaMH yriiepoja

1) BepHO TONBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a Cy>KIeHUs

4) 06a Cy>XJeHUsI HEBEPHBI

A18. ®eHo HEe B3AaUMOJECHCTBYET C:
1) Na 2) NaOH  3) Br 4) HBr




A19. T'moko3y oOpaboramum rtuapokcugom wmeau (1) mpu HarpeBanuu. B
pe3ynbTare 00pa3oBaioCh:
1) rmrokoHaT Meau
2) TIIFOKOHOBAs KHCIIOTA
3) TmrokapoBasi KUCJI0Ta
4) copbut

A20. Kakolt 00bEM 3TUIICHA (H.Y.) MOXKHO MOJIYYUTh U3 STUIIOBOTO CIUPTa MacCcon
100 r, eciii 00BEMHAS JTOJIS BBIXOJA COCTaBIIIeT 88%7
1) 42,86 n 2)21,43 n 3)22,4 1 4H11,2n
Yacrs B.
B1. YcraHoBUTE COOTBETCTBHE MEXAY MOJEKYJISIPHOU (POPMyYIIOi OpraHHuECKOro
BELIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) CsH1206 1) anKuHBI

b) CsHg 2) apeHbl

B) CsHio 3) yraeBoabl

I') C4H100 4) npoctbie F3GupbI

5) MHOTOAQTOMHBIE CITUPTHI

B2. YcraHoBUTE COOTBETCTBHE MEK]y HA3BAaHUEM OPraHUYECKOrO  BEIIECTBA U
KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS:

A) Tonmyon 1) ankenbl
b) rmunepun 2) OIHOATOMHBIE CITUPTHI
B) sTanon 3) MHOTOAQTOMHBIE CITUPTHI
I') rmuuun 4) apeHsl

5) aMHHOKHCIIOTBI

6) penob

B3. C aMUHOYKCYCHOM KMCJIOTOW MOXET PearupoBaTh
1) cynbdat HaTpus
2) XJI0POBOIOPO/T
3) metaH
4) aTaHou
5) aHWIUH
6) TUIPOKCU Kausl

B4. U nns aneruiieHa, u 1Sl IpONUHA XapaKTEPHbI
1) Terpadapudeckas (popma MOJICKYJIIbI
2) Sp-rubpuaM3alys aTOMOB YIJIepoaa B MOJICKyJ1ax
3) peakuus rUAPUPOBAHUS
4) Hanmu4Ke TOJBKO G-CBSA3EH B MOJIEKYJaxX
5) ropeHue Ha BO3IyXe
6) peakuus ¢ XJIOPUIOM HATPUs

BS. MonekynspHas ¢opMyia yrieBoaopo/ia, MaccoBast I0J1s BOJOPOIa B KOTOPOM
15,79 %, a oTHOCHUTENBbHAS TIJIOTHOCTH HApOB MO BO3AYyXY 3, 93



B6.

Cl1.

C2.

C3.

4.4.

no

8.

9.

Onpenenure Maccy BObl, KOTOpYyl0 Haao no0aButh K 20 T pactBopa
YKCYCHOM KHUCJIOTBI ¢ MaccoBo moinedt 70 % myis momydeHust pacTBopa
YKCYCHOM KHCJIOTBI C MacCOBOM foJieit 5%.

OTtBeT

Yacts C.

Hanmumurte YPaBHCHHA peaKuHﬁ, C IOMOIIBIO KOTOPBLIX MOKHO OCYHICCTBUTD

IIpCBpalICHUS I10 CXCMC
CzHe — C2H5C| — C2H5OH — CH3COH — CH3COOH

|
Co,Hs — CoHsBr

C KakuMHM U3 NEPEUMCIEHHBIX BEIIECTB: HATpui, okcug cepedbpa (1) B
aMMHMa4HOM pacTBOpe, cepeOpo, COJsHas KHUCIO0Ta, TUIAPOKCUJ HaTpus,
KapOoHaT HaTpusi — OyneT pearnupoBaTh MypaBbHHas kuciora? CocTaBbTe
YpaBHEHHUS PEaKIUil 1 HA30BUTE MIPOAYKTHI PEAKIIHH.

AMMHOYKCYCHasl KHCJIOTa TOJy4YeHa U3 YKCYCHOM KHCIIOTBI Maccou 24r
(maccoBasi gonsi Bbixoja paBHa 60%). Beumcnure o00beM pacTBopa
ruapokcuaa Hatpus (maccoBas aonss NaOH 15%, mmotnocts 1,16 1/mi),
KOTOpBIN moTpedyercs JUisl HEUTpaiu3aluyd MOJYyYeHHONH aMHUHOYKCYCHOM
KHCIIOTHI.

MarepuaJjibl OLEHOYHBIX CPEACTB AJIsl IPOMEKYTOYHOM aTTeCTAllUN
Bonpocs! k iupPpepeHunpoBaHHOMYy 3a4eTy

XUMHS B COBPEMEHHOU CUCTEME HaAYK.

OCHOBHBIE MMOHATHS U 3aKOHBI XUMUH.

CoBpeMeHHBbIE TIPENCTAaBICHUS 00 DJIEKTPOHHOM CTPOEHUU aTOMOB
aneMeHToB. KBanTosbie uncina. [Ipunuun aymnu.

3aKOHOMEPHOCTHU pacIpeesICHUs 3JIEKTPOHOB MO YPOBHSAM U MOJYPOBHSM,
AJIEKTPOHHBIE (GOPMYIIBI U CXeMbI d1eMeHTOB. [IpaBmiio XyHna.

JIlnHaMKKa U3MEHEHUSI ATOMHBIX PaJUyCOB C POCTOM IOPSAKOBOIO HOMEpPA
aneMeHTa B nepuoandeckoit cucreme [[.M.Menneneena.

3aKOHOMEPHOCTH MPOSIBIICHUS aTOMaMH BAJICHTHOCTH U CTENICHU OKHUCJICHUSA
B 3aBUCUMOCTH OT MOJIOKEHUS JIEMEHTOB B IIEPUOIMUYECKON CUCTEME.
3aKOHOMEPHOCTH  M3MEHEHHUSI  DJIEKTPOOTPUIATEIIBHOCTA  AJIEMEHTOB
MEPUOJIUYECKOM CHCTEMbl W TPOSABJICHUS HWMHA METAUIMYHOCTH U
HEMETAJJTMYHOCTH.

VYcnoBust 00pa3oBaHMsl KOBAJCHTHOM CBSI3U. XapaKTEPUCTHUKA €€ CBOMCTB —
HACBILIEHHOCTH, KPATHOCTH, MOJIIPHOCTH, HAIIPABJIEHHOCTH.
KoopaunarimoHnHast CBsI3b KaK 0COOBIN BUI KOBAJICHTHON CBSI3H.

10.1oHHas CBS3b: CBOMCTBA, CXOACTBO M OTJIWYMS OT KOBAJICHTHOM.
11.CyniHocTh BOJOPOAHOM CBSI3U. MEXMOJIEKYJIIIPHbIE B3aUMOEHCTBUS.
12.1loHATHE O CKOPOCTH XMUMHYECKOW peaklMd U eIUHUIAX €€ H3MEPEHHUS.

Knaccudukanus peakiuii o MexaHu3MaM WX MPOTEKAHMUS.



13.3aKkoH nelcTBUS Macc; poJib KOHLIEHTpALMi B3aMMOJEHCTBYIOINX BEIIECTB
B FOMO- U T€T€POr€HHBIX CUCTEMAX.

14.YcnoBus BIMSIHUS J1aBJIEHHUS HAa CKOPOCTb TE€UEHUS XUMHUYECKHX PEaKLUU.
BrelpaxeHne 3akoHa JAEUCTBYIOIIMX MacC JUIsl pPEakUuu, B KOTOPOU
Y4aCTBYIOT I'a3bl.

15.BnusiHie Ha CKOPOCTh XMMUYECKUX pEaKIui TemmepaTypbl (MpaBUiIO U
ypaBHenue Baut-I'odda).

16.KaTtanu3aTtopsl ¥ KaTtajau3; CyIIHOCTh OMOJOIMYECKOIr0 KaTalau3a U OTINYHE
€ro OT XUMHUYECKOTO.

17.Xumnueckoe paBHOBECUE M BIMSIHHE HAa HETO KOHILIEHTpAIMi HCXOJHBIX
BEILECTB U IIPOIYKTOB peakiuii. KoHcTanTa paBHOBECHS.

18.1Tpunnun Jle [laTense. Bo3MOXXHOCTH U YCIIOBUS CMEIICHUS XUMHUYECKOTO
PAaBHOBECHsSI B  pEaKLUMAX, CONPOBOXKAAKOUIMXCS  BBIACICHUEM  WIH
ITOTJIOLIEHNEM TETLIA.

19.11punnun Jle Hlatense. Bo3MOXHOCTH M YCTIOBHSI CMEIICHHS] XUMHUYECKOTO
paBHOBECHSI pEaKIMil, yYaCTHUKaMH KOTOPBIX SBISIOTCS Tra3000pa3HbIe
BEILIECTBA.

20.ITonsiTHE O pacTBOpPaxX, PaCTBOPUTEISAX U PACTBOPEHHOM BEIIIECTBE.

21. Kimaccudukanusi pacTBOPOB.

22.BecoBbie  CIOCOOBI BBIPKEHHUS KOHIIGHTPAIIMM PAcTBOPOB: CYIIHOCTH,
eaVHULBl n3MepeHus. lIpuHnmMn pacuéra Macchl HaBECKM BEIIECTBA IIPU
IIPUTOTOBJIEHUH U3 HETO PACTBOPA IMPOLEHTHON KOHIEHTPALIMH.

23.MoJiipHOCTh UM MOJIbHAsI JOJIl KaK CHOCOOBI BBIPQXKEHHSI KOHILIEHTPAIUU
pacTBOPOB: CYIIHOCTb, €IMHMIBI M3MepeHHs. [IpuHummn pacuéra maccel
HAaBECKM BEUIECTBA IPU IPUTOTOBIEHUM M3 HErO0 pPacTBOpa MOJISIPHON
KOHLIEHTpaL1H.

24.TloHsITHE O HEDJICKTPOIUTAX M DICKTPOIUTAX.

25.MexaHu3M  DIEKTPOMPOBOJHOCTH PAacTBOPOB. (OCHOBHBIE MOJIOKECHUS
TEOPUH DJIEKTPOIUTHYECKON Auccouranuu. CTENeHb 3JIEKTPOJIUTHYECKON
nucconuanuu. Knaccupukanus 3J1eKTpOIMTOB 10 UX CUJIE.

26.KoncranTta aucconumanuu cinaboro snekrponuta. MoHHOE mpou3BencHHE
BOJIbl. BOIOpOAHEIN TTOKa3aTENb.

27.YcnoBus MPOTEKaHUs PEAKINii HOHHOTO 0OMEeHa 10 KOHIIA.

28.1Tonsatue o ruaposuse cosieil. BiusHue Ha xapakTep TUIPOIU3a COJU CUIIBI
oOpasyronux e€ KUCIOT U OCHOBAaHUM.

29.CyIHOCTh OKHCJICHHUSI-BOCCTAHOBJICHHUS. 3aBUCUMOCTb XapaKTepa peaoKcC-
IIPOLIECCOB OT PEAKLMU CPeabl (Ha MPUMEPE BOCCTAHOBJIEHUS IEPMaHIaHAT-
HOHA).

30.BakHelmme OKHUCIUTEIN W BOCCTAHOBUTEIW. YCIOBUS TPOSBICHUS
HEKOTOPBIMU BEILIECTBAMU CBOWCTB W OKHUCIMUTEIEH, U BOCCTAHOBUTEIIEU
(HUTPUTHI, CyIb(QUTHI; TEPEKUCH BOAOPOIA).

31.Xumuueckasi CBA3b B OpPraHUYECKUX COCTUHEHUSX.

32.Teopust XMMHUYECKOTO CTPOEHHS OpraHWYecKux coeauHeHud A.M.
byTtnepoBa, ee OCHOBHBIE TIOJIOKEHUS.

33.I1ousATHE 00 U30MEpUH.



5.

34.Ankanbl. CocTaB M XUMHUYECKOE CTpoeHue. ['OMoNorudeckuit psj.
Homenknatypa. CBoiicTBa.

35.Ankensl. CocTaB M XHUMHUYECKOE CTPOCHHE. [ OMOJOTHYECKHM psi.
Homenknatypa. CpolictBa. I[IpaBusno MapkoBHUKOBa. MexaHU3M peakiuu
ANIEKTPOPHILHOTO MpucoenuHeHus. [loayyeHne u npuMeHeHUE aTKEHOB.

36.{uenoBsie yrimeBogopoabl. Ctpoenne. Xumudeckue cBoiicTBa. [lomyuenue
u npuMeHeHue. HatypanbHblil KaydyK, H30IPEH, CTPOCHHUE U TPUMEHEHUE.

37.ANKUHBI, COCTaB, CTPOCHHE, HOMEHKIATypa, XUMHUYECKHE CBOMCTBA,
MOJIy4YeHHE U PUMEHEHHE.

38.ApeHbl, TOMOJIOTHUECKUN psija OeH3osa, (U3UKO-XHMMHUUYECKHE CBOMCTBA,
CTpOEHUE, OJy4YeHUe, TPUMEHEHUE.

39.11pupoiHbIE HCTOYHUKH YTIEBOAOPOIHOTO ChIphsi. [IpupoHbIe U MOMYyTHHIE
He(TsAHBIE Ta3bl, UX COCTAaB M HCIOJb30BaHHE. HepTh M HpoAyKTHI ee
nepepaboTKU, X MPUMEHEHHUE.

40.CoupTel ¥ (DEHOJIBI, CTPOCHHE M M30Mepus. MexaHU3M HYKICO(PHILHOTO
3aMmeleHus. SAnoBUTocTh cnupToB. VX BiIMSHME HA OpraHU3M YEJIOBEKa.
[TonyyeHue 1 NpUMEHEHHE CITUPTOB.

41.Anpaeruapl U KeTOHbI. ['oMonoruueckue psaabl. 3omepus 1 HOMEHKIIATypa.
XHUMHUYECKOE U DJEKTPOHHOE CTPOCHUE, PEAKUUU HYKJICOPHIBHOTO
PUCOETUHEHHUS BOAOpOA raJjoreHoBOJIOPOJIOB. Peakuuun
IIOJINKOHICHCALINH.

42.KapOoHOBBIE KHUCIOTHI. DJIEKTPOHHOE CTPOCHUE KapOOKCHIIBHOW TPYIIIBI.
OOwmass ¢opMyna ¥ TpeAeNbHBIM psii  NpeneiabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. Bwuasl cTpykrypHOii wu3zomepuu. [lomyuenue,
bu3nUecKkue U XMMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. Mblina. Meiia
KaK COJM BBICHIMX KapOOHOBBIX KUCIOT. [I[puMeHeHne kapOOHOBBIX KHCIOT
u ux npon3BoaHbIX. [Tonstue o CMC.

43.Cnoxnbie d¢upsl. XKupel. Crpoenue cinoxsbix 3¢upoB. Xupbl u ux
CBOICTBA. Briciine kapOOHOBBIE KUCIOTHI, BXOJSIIME B COCTAB MPUPOIAHBIX
XKUPOB (MMaJTbMUTUHOBASA, OJICMHOBAs, CTeapUHOBas). X mpuMeHeHue u posib
B npupoje. dusnveckne U XUMHUYECKUE CBOMCTBA KUPOB; TUIPOIIU3 KUPOB,
UX OKHCIIEHHUE, TUIPUPOBAHUE JKUJIKUX HKUPOB.

44 VrneBoasl. CrTpoeHHMEe MOHOCaxapuaoB  (TIIOKO3bI H  (PYKTO3BI),
aucaxapuioB (caxaposbl), IMOJKMCAaXapuioB (Kpaxmajia M ILEJUIF0JIO03bI);
CBOMCTBA TJIFOKO3bI, CaxXapo3bl, Kpaxmaa., HEJUIF0JIO3bl U UX IPUMEHEHHE.

45.A30TCOEpKaIIMEe OpraHuYecKue BellecTBa. Ha3BaHue aMHMHOB; CBOWCTBa
anmn(paTUIECKUX M apOMAaTUYECKUX aMHUHOB (QaHWJIWMHA) U UX TMPUMCHCHUE;
CTpoeHHE ab(a — aMUHOKHCIIOT, CTPYKTYpy Oenka, CBOWCTBA U 3HAUCHUE
OEJIKOB.

MeToanyeckue MaTepUuabl

5.1. Ilepevyenb mpakTH4ecKHX padoT

1.

I131. Ctpoenue aroma. DjeKTpOoHHAs: 000J0YKa aTOMOB.



2. [132. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX DJIEMEHTOB,
00pa3yeMbIX MU MTPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM
XUMHUUYECKOTO 3eMeHTa B [leprnonnueckoit cucreme.

3. I133. CocraBiieHHE ypaBHEHUH pEAKIUN COETUHEHHUS], PA3IIOKECHHS,
3aMeIleHMsI, OOMeEHa.

4, [134. OxucnuTeNIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

5. I135. KontposbHas padota 1. CTpoeHue BellecTBa 1 XUMUUYECKUE PEAKIIUHU.
6. [136. CTeXnOMETPUYECKUE PACUETHI.

7. [137. CocraBiieHue ypaBHEHUN XUMHUYECKUX PEAKIIMMA C y4aCTHEM MPOCTHIX
U CJIOKHBIX HEOPTraHUYECKUX BEIICCTB.

8. [138. Nonnbie ypaBHeHus peakinii. OCOOEHHOCTH CBOWCTB
KOHUEHTPUPOBAHHON CEPHOM U A30THOM KHUCIIOT.

Q. [139. Xumus B )ku3HU 0OIIECTBA.

10.  I1310. KontponpHas padora 2. CBoIiCTBa HEOPTAHUUECKUX BEIIECTB.

11. TI311. XuMuueckoe paBHOBECHE

12. T1312. KontponsHas padota 3. CKOPOCTh XUMHUECKOHN peakiuy u
XUMHUYECKOE PaBHOBECHE.

13.  TI313. CriocoOsl BeIpaXeHUsT KOHIICHTPAIIUH PaCTBOPOB: MACCOBAs JOJIS
PAcCTBOPEHHOIO BEIIECTBA (ITPOLIEHTHAS ), MOJISIPHAS U IPYTHE.

14.  11314. KontponbHas padota 4. JluciepcHbIE CUCTEMBI

15.  TI315. Homenknatypa OpraHM4ecKuX COeAMHEHUN OTEIbHBIX KJIACCOB
16.  [1316. I'eneTnueckas cBA3b MEXIY KJIacCaMU OPTaHUYECKUX COETUHEHUH.
17.  TI317. Xumudeckas akTHBHOCTh OPTAaHMUECKUX COCAMHEHUI B pa3IMUHbIX
cpenax.

18.  TI318. KontponbHas padota 5. CTpyKTypa U CBOMCTBA OPTaHUYECKUX
BEILECTB.

19.  TII319. KauecTBeHHbIE XUMUYECKHE PEAKIINHU, XapAKTEPHBIE IS
OOHapy»XeHUsI HEOPraHUYECKUX BEIIECTB (KATUOHOB U aHUOHOB).

20.  TI320. KauecTBeHHBIE XUMUYECKUE PEAKIINU, XapaKTEPHBIE TS
OOHapy’KEeHHUsI OTAEIBbHBIX KJIACCOB OPraHMUYECKUX COEAMHEHUIN

21. TII321. Dxomoruueckast 0€30MaCHOCTD MOCIEACTBAN OBITOBOH U
MPOU3BOICTBEHHOM JIEATETbHOCTH YEJIOBEKA, CBSI3aHHAs C IEPepadOTKOM BEIIECTB
22.  T1322.Tlouck u aHaMM3 XUMUYECKOW MH(OPMALINN U3 PATUUHBIX
WMCTOYHUKOB (Hay4YHasi U yueOHO-Hay4dHas JIUTepaTypa, CPeICTBA MAaCCOBOU
uHdopmaiuu, cetb IHTEpHET U Apyrue).

23. 11323. Ananu3 uHdopManuy O IPOU3BOICTBEHHOM ACATESILHOCTH YSIOBEKA,
CBSI3aHHOM ¢ mepepaboTKOM U MOJyYSHUEM BEIIIECTB, a TAKKE C IKOJIOTUIECKOMN
0€30IaCHOCTHIO.

24.  T1324. BeITlOJIHEHHE TUTIOBBIX PACUYETOB IO TEMATUKE SKCTIEPUMEHTA
(BBIXOJ1 MPOIYKTA PEAKIIMK, MacCca HaBECKU, OOBEM PACTBOPUTEINS).

25.  1I325. O6paboTka gJaHHBIX, aHAJIU3 U OIICHKA UX JOCTOBEPHOCTH
(BBIUMCIIEHUE CPETHETO 3HAUCHMSI DKCIIEPUMEHTAIBHBIX TaHHBIX, TOIPEUTHOCTH).
26.  11326. [IpencraBieHue pe3yabTaTOB IKCIIEPUMEHTA B pa3IMuHON Popme
(Tabnuia, rpaduk, OTUET, JOKIIA, IPE3CHTALIMS).



27. 11327. Pacuer KOHIIEHTpAIU 3arpSA3HSAIONIMX BEIIECTB U UX CPABHEHHUE C
penesbHo nonmycTuMbIMU KoHIleHTpauusamu (I11K).

28.  I1328. Oprannueckrie U HECOPTAHMUECKHE BEIIECTBA, BXOSIINE B COCTAB
MPOTYKTOB MTUTAHUS

29. II1329. O6nactu HazHaYeHUS (IPUMEHEHHS) TIOYBBI, UCXOIS U3
Ka4yeCTBEHHOTO U KOJIMYECTBEHHOT'O COCTAaBA.

30.  II330. O6ocHOBaHME aKTyaIbHOCTH BHIOPaHHOI TeMbl. BrisBrienue
npoOiemsl uccneaoBanus OnpeneneHue NpoayKkra ucciaenaopanus. OnpeneneHue
ATANoOB M COCTABJICHUE TIJIaHa HCCIIEIOBAHUS

31. II331. IIpeacraBienue pe3yabTaTOB pelICHUsI KEMCOB (ITPOEKTA)
(BBICTYTIUICHHE C TIPE3CHTAIINCH )

5.2. TemMbl 1J151 NIPOEKTHBIX HCCIEA0BATEIbCKHX PadoT
I'pynnoBbie u/Wiu MHAUBUAYAJIbHbIE IPOEKTHI:

1. «Onpenenenre KpacuTesael B HATypalbHBIX U MPOU3BOJICTBEHHBIX COKAX).
2. «AHaNIN3 (PU3UKO-XUMHYECKUX CBOMCTB MOJIOKA PAa3IMYHOTO aCCOPTUMEHTAY.
3. «HccnenoBanue CBOMCTB aCMpUHA W HW3YyYEHHE €0 BIMSHUSA HA OpPraHU3M
YyeJIoBeKa.
4. «3yuenue cBOWCTB Kpacuteieid U oOHapyKeHUE TOJICTACTUTENCH B COCTaBe
HOTYyPTOB».
. «O6napyxenue ButamuHa C B HATypaJbHBIX COKaX).
. «PazpymurensHoe Bo3aericTBue Koka-KoJbl Ha OpraHu3M YeJI0BEKa.
. «kKHCIOTHBIN 10K/Ib Y €TO BIUSHUE HA OKPYKAOIIYIO CPEIy».
. «YcTpaHEHHE )KECTKOCTU BOJIbI HA TIPOMBIIIJIEHHBIX IPEAPUITHIX.
. «MccnenoBanne cocTaBa U KauecTBA MOPOKEHOTOY.
10.Conepxanue HUTPATOB B 3CJICHU
11.0npenenenue coaepxxanusi BuramuHoB A, B1, B6, B12, P, C B opexax
12.0OnpeneneHue oOIICH )KECTKOCTH BOIBI
13.0mnpeneneHne KUCIOTHOCTH XJ1€000yTOUHBIX H3ACTUI
14.Onpenenenue Hanuyusi BuTamMmuHa C B pa3IMyHbIX BUAX KaITyCThI
15.0mnpeneneHue HaaTu4yusi BUTaMHUHA A B pa3IMYHBIX BUIaX OBOIIEH
16.0mnpenencHue KUCIOTHOCTH X000y I0UHBIX H3ICTUI
17.0npeneneHue KUCIOTHOCTA MOJIOKA
18.Conepxanue HUTPATOB B KapTodene
19.0mnpenencHue o0IIeH )KECTKOCTH BOIBI
20.ConeprxaHre HUTPATOB B OBOIIAX M UX BIUSHUE HA OPTraHU3M YeIOBEeKa

O 00 3 O\

5.3. TembI foKkI210B

CoBpeMeHHbIE METObl 00e33apaKuBaHUS BOIBI.

AJIIOTPOIHSI METAJUIOB.

Hcnonb3oBaHre paguoakKTUBHBIX U30TOMOB B TEXHUYECKUX IIEJISIX.
PeHTreHOBCKOE M3ITyYeHHEe U €T0 UCIIOJIHb30BAHUE B TEXHUKE U MEUIIUHE.

W
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OxpaHa OKpY’Karolieu cpeibl OT XUMUUYECKOTO 3arps3HEHUSI.

CepHast KUCIIOTa — «XJIE0 XUMUYECKON MPOMBIIITIEHHOCTI.

[IpakTrueckoe MIPUMEHEHUE AIEKTPOIIU3A: paduHUpOBaHUE,

raJIbBaHOTUIACTHKA, TaTbBAHOCTETHSI.

8. Hcropus mBeICKON CITMYKH.

9. Ponp MeTanmioB B HCTOPHUH YEIOBEUESCKONW ITMBIITH3AIUH.

10.VcTopus pa3BUTHS Y€PHON METAJLTyprHUH.

11.WcTopust pa3BUTHS IIBETHON METAJLTyprUH.

12.CoBpeMeHHOEe MeTaTypruyeckoe Mporu3BOICTBO.

13.PoJib METAIIJIOB U CIJIABOB B HAYYHO-TEXHUYECKOM IIpOrpecce.

14.Koppo3sust METaIIOB ¥ CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

15.2Kko0rMYecKre aceKThl UCTIOIb30BaHUSI YTIIEBOJOPOAHOTO ChIPHSI.

16.OxkoHOMHUYECKHE  aCMEKThl  MEXIYHApOJHOTO  COTPYJIHHUYECTBA IO
MCTIOJIb30BAaHUIO YTIIEBOIOPOTHOTO CHIPHSI.

17.Xumus yriieBoIOPOTHOTO ChIPbSL.

18.YTrmeBogopoaHOE TOTUIUBO, €T0 BUJIBI M HA3HAUCHHE.

19.CuHTeTHYCCKHE KaydyKH: HCTOPHS, MHOTOOOpa3ne U MEPCTICKTHUBEI.

20.Pe3nHOoTEXHHUECKOE TPOM3BOACTBO M €T0 pPOJIb B HAYYHO-TEXHHYCCKOM
nporpecce.

21.TIpuMeHeHne apoOMaTHIECKUX YTIIEBOJOPOIOB.

22. ApomaTHYeCKuE YTIeBOJIOPO/IbI KaK ChIPhE JIJIsi TPOU3BOICTBA TIECTUIUIOB.

23.Hepth u ee TpaHCHOPTUPOBKA KAaK OCHOBA B3aHMMOBBITOJHOTO
MEXIYHApPOHOTO COTPYAHNUYECTBA.

24.CBapoyHOE MPOU3BOJICTBO U POJIh XUMUH YTIIEBOJOPOIOB B HEM.

25.Y111eBoJIbl M UX POJIb B )KUBOU MPUPO/IC.

26.CpencrtBa TUTHEHBI Ha OCHOBE KHCJIOPOJCOACPKANIUX OPTraHUYECKHUX
COCIVHEHNH.

27.Cuntetnueckue moromtue cpeactsa (CMC): 10CTOMHCTBA U HETOCTATKH.

28.[lebunutr Oenmka B MHINEBBIX MPOIYKTAaX W €r0 MPEOJOJICHHE B paMKax
rJ1I00aJIbHON TIPOJIOBOJILCTBEHHOM MTPOTPAMMBI.

29.Xumusi 1 OUOJIOTUST HYKJIEMHOBBIX KUCIIOT.

~N o

5.4. Temsbl pedpepaton

1. BbuoTexHOJOTHUs U TeHHast HHXXeHepus — TexHojorun XX| Beka.
2. HaHOTeXHOJOTHS Kak NMPUOPUTETHOE HAIMPABICHUE PA3BUTHS HAYKH U
npou3BozAcTBa B Poccurickon denepanuu.
3. Xwusnb u nearensHocTh .M. Menneneena.
«Ilepuoandeckomy 3aKOHY OyayIiee HE TPO3UT Pa3pyIICHUEM. . .)»
Cunres 114-ro snemenTta — TpuyMd POCCUNCKUX (PUZUKOB-SIIEPITUKOB.
N3otomnsl Bogopoaa.
[1na3ma — 4eTBEepTOE COCTOSIHUE BEUIECTBA.
AmMopdHbIe BelecTBa B IPUPOE, TEXHUKE, OBITY.
KonnvecTBeHHBIE XapaKTEPUCTUKHU 3arPSI3HEHUS OKPYKAIOIIEH CPeIbI.

©oo~NORA



10. [IpumeHeHue TBEpAOro U razoodpasnoro okcuaa yriaepoaa(lVv).

11. 3amuTa 030HOBOI'O 3KpaHa OT XUMHUYECKOIO 3arpsi3HEHMUS.

12. I'pyboaucnepcHbie CUCTEMbI, WX KIacCU(UKALKUA U HCIOJb30BAHUE B
poeCcCUOHANTEHOM eI TEIIEHOCTH.

13. KocmeTndeckue Teiu.

14. IlpumeHeHne CyCIIeH3Ui U 3MYJIbCUI B CTPOUTEIBCTBE.

15. MuHepasisl ¥ TOpHBIE TTOPO/IBI KaK OCHOBA JINTOC(EPHI.

16. PacTBOpHI BOKpPYT Hac.

17. Boxa kak peareHT 1 Kak cpejia Juisi XMMAYECKOro Mpoliecca.

18. Turmbl pacTBOPOB.

19. XKuznb u gestensHoCcTh C. AppeHuyca.

20. Bknag OT€UeCTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUU DJIEKTPOIUTUYECKON
JUCCOLUAIIH.

21. Vicnonp30BaHNE MUHEPAIBHBIX KHCIOT Ha MPEANPHUATHSIX Pa3IAYHOTO
npoQus.

22. OKcubl ¥ CONM KaK CTPOUTEIbHBIE MaTEPHAIIBI.

23. Uctopus rumca.

24. TloBapeHHas COJb KaK XMMHYECKOE CHIPHE.

25. MHOTronMKuii KapOOHAT KaJbLKs: B IPUPOJIE, B TPOMBIIIJICHHOCTH, B OBITY.

26. Peakuusi TopeHHs Ha IPOU3BOICTBE.

27. Peakiusi TopeHUs B OBITY.

28. BupTyanbHOE MOJEIUPOBAHUE XMMUUECKUX MPOIIECCOB.

29. DNEeKTpoIN3 pacTBOPOB IEKTPOIUTOB.

30. DnekTposn3 paciiiaBoB IEKTPOIUTOB.

31. Ucropust mogy4ueHus ¥ MPOU3BOACTBA AITFOMUHUS.

32. DNeKTPOIUTUYECKOE TTOTydeHUE U paUHUPOBAHNE METH.

33. J)Kuznp u gesrenbHOCTh . [[9BH.

34. Xuznb n nearenbHOCTh A.M. ByTiepoga.

35. Butanusm u ero kpax.

36. Posib  OTEUECTBEHHBIX YUYEHBIX B CTAHOBICHWH M Pa3BUTHH MHPOBOU
OPraHNYEeCKON XUMUH.

37. CoBpeMeHHBbIE MPEACTABICHUS O TEOPUH XUMUIECKOTO CTPOCHHUSI.

38. DKojoruYecKne acleKThl UCIIOJIb30BAHUS YTIAECBOIOPOIHOTO CHIPHSI.

39. DKOHOMHYECKHE  aCMEKThl MEXKIYHAPOJHOTO  COTPYIHUYECTBA IO
UCIIOJIb30BaHUIO YTIIEBOJIOPOJIHOTO ChIPHSI.

40. Uctopust OTKPBITUS U Pa3pabOTKU ra30BbIX U HEPTIHBIX MECTOPOKICHUIN
B Pocculickoi ®denepanuu.

41. Xumus yrIeBOIOPOTHOTO CHIPhS U MOs Oy yias rmpodeccusi.

42. CtpoeHue TIIIOKO3bl: UCTOPUS PA3BUTHUS MPEJCTABICHUNA U COBPEMEHHBIE
BO33pEHUSI.

43. Pa3BuTHe caxapHOi MPOMBIIIUIEHHOCTH B Poccum.

44. Ponb yrieBosoB B Moel Oyy1iei npogeccCuoHalbHON AESTENbHOCTH.

45. Mertanon: xemopunusi 1 xemooOous.

46. DTaHoa: Benuuaiiiee 61aro U CTpamrHoe 3710.

47. ATKOTOJIM3M U €ro NMpouIaKTHKA.



48. MHOTOATOMHBIE CIUPTHI W MOs  Oyaymias  npodecCHOHaIbHAs
JESITENIbHOCTb.

49. ®opmanbaerua Kak OCHOBA TOJyYCHHsSI BEIIECTB M MAaTEPHAIIOB JIJIST MOSH
poeCcCUOHANTEHOM eI TEIIEHOCTH.

50. MypaBbpuHast KHCIIOTa B PUPOJIC, HAYKE U TIPOU3BOJICTBE.

51. Uctopus ykcyca.

52. Caoxubie 3¢upbl U UX 3HAYCHHUE B MIPUPOJE, OBITY U IPOU3BOJICTBE.

53. XKupsl KaK MPOyKT MUTAHUS U XUMHUYECKOE ChIPhE.

54. 3ameHa )KMpPOB B TEXHUKE HEIMUIIEBBIM CHIPHEM.

55. HexBaTka mpoJ0BOJLCTBUS Kak TJI0OalibHasi mpobiieMa 4deloBedYecTBa U
MyTH €€ pelIeHUs.

56. Mplna: mporuioe, HacTosIee, Oy IyIiee.

57. AMMHaK U aMUHBI — OECKUCIOPOIHbIE OCHOBAHMUSI.

58. AHUITMHOBBIC KPACUTEIU: UCTOPHUS, TPOU3BOACTBO, IEPCIIEKTUBA.

59. AMUHOKHCIIOTHI — aM(pOTEPHBIE OPTaHUYECKUE COCTUHECHHUS.

60. AMHHOKHCIIOTBI — «KUPITHYUKI» OCITKOBBIX MOJICKYL.

61. CunTeTrueckre BOJIOKHa Ha aMUHOKHUCIIOTHOM OCHOBE.

62. «Ku3Hb 3T0 c1oco6 CyIecTBOBAHUS OEIKOBBIX TEI. ..»

63. CTpyKTypbl O€nKa U ero 1eCTPYKTYpPUPOBAHHE.

64. buonornyeckue GyHKIMHN OEITKOB.

65. benkoBas OCHOBa UMMYHUTETA.

5.5. Keiic 3aganus

HasBaHue Tembl JlucriepcHbIE CUCTEMBI
Pe3synbrat oOyueHus Hccnenosars nucnepcHsie
CUCTEMBI
OOmme KOMIIETEHITUH OK1, OK2
Keiic Nel

B kpy»xeBo OyaTo ofeTs
JlepeBps, KyCThI, TPOBOJA.
KaxxeTcst cka3koro 370,
A B CYIIHOCTH — TOJIBKO. ..
. KT0 u korja BnepBbi€ OCYIIECTBAII CHHTE3 BOABI?
. Kakoli Bo3ayx Tskenee - CyXou Wiv BIIAYKHBIN ?
. B xakom opraHe uenoBeka COACPKUTCS HAUOOJIbIIIEE KOJTUYECTBO BOJbI, a B
KakOM — HauMeEHblee?
. UTO Takoe CHEKUHKU?
. Pacmamarotcst i B Bojie Ha HOHBI €€ COOCTBEHHBIE MOJICKYJIbI?
. MoxeT i1 Bojia ropeTh?
. MoxeTt 1u Boja Te4b BBEPX?
. [lepeuncinure xXuMudeckue U (HU3NISCKUE CBOMCTBA BOJIBI.
9.Poiib BOJIBI B )KU3HU YEIOBEKA.

WwWnN -
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HazBanue Tembl CTpoeHue 1 CBONCTBAa HEOPraHUYECKUX BEIIESCTB
Pe3ynbTaT 00yueHus HccnenoBath CTpoeHME U CBOMCTBA HEOPTAHUYECKHUX
BEIICCTB
OO0mye KOMIIETCHIINHI OK1, OK2
Keiic Nel

~N o ok~ DN

«Ero orpomHas mactb  CBeTHJach ToOJyOOBaThIM IUIAMEHEM, TIIIyOOKO
CHJIISIINE AUKHE TJla3a ObUIM 0OBEACHBI OTHEHHBIMU KpyraMu. Sl JOTpOHYJICS
710 ATOH CBETSAIIEH TOJIOBBI M, OTTSIHYB PYKY, YBHIEN, YTO MOU HAJIBIBI TOXKE
3acBeTiMCh B TeMHOTE» (A. Konan-Jloitnn. «Cobaka backepsuiieii»). O kakom
AJIEMEHTE UJIET PeUb?

. Ha3Banmue

. Ctpoenue atoma

. [lonoxxenwne B Tabauue .M. MenneneeBa
. Ou3nyecKkue CBOMCTBA

. XMMHYECKHE CBOMCTBA

. [Ipumenenue

. AnotponHbie MoAU(UKAIIAN

Keiic Ne2

o cepenunbl 50-X rog0B MPOUUIOTrO CTOJETHSI CUUTAIN, YTO 3TOT METAJI -
OJIMH U3 CaMbIX MAJIOMOJIE3HBIX METa/IOB. Paniu oOnamaHust 3TUM MeTaaioM
BEJIUCh BOWHBI, MOPadOIIANNCh TOCYJapCcTBa, ChIH yOMBAaeT OTHA, OpaThbs
yOuBasii cectep, AETH CBOMX MaTepei. ['mbnu nensie HapoIbl, MpEeBpaIlaInuch
B IYCTBIHU IJIOJOPOJHBIE Kpasi, IOTOKaAMU JUJIach KPOBb M LIEJILIMU PEKaMU -
cne3bl 1 1oT. CKOJIBKO JIF0JICH TTOTHOJIO M CKOJIBKO e1e TOTHOHET B 0ophbe 3a
oOnajjaHue ATUMU METaJUIOM, HE 3HAeT HHUKTO. YTO ke 3TO 32 KPOBOXKAHBIM
Metain??

1.Ha3Bauue

2.Ctpoenue aroma
3.Ilonoxenue B Tabnuie .M. Menneneena

4 XUMHU4YeCKUe CBOMCTBA

5.PusnyeckKue CBOMCTBA

6.1TpuMenenue

Keiic Ne3

IIepemena, nepemena
3anuBaeTcsi 3BOHOK

Haxkoner — To oH 3aKOHYEH,
HanoennuBeiii ypok!

JlepHyB cepy 3a KOCHUKY,
Mumo Maraumii npoGexa,
Mon u3 Kiacca ucrapuiics,
BynTo BoBce He ObIBa.

DTOp MOKET CIAYYAUHO BOIY,




XJI0p 4ykKyI0 KHUKKY ChEJl.
Yraepoa BAPYT ¢ BOAOPOIOM
HeBunnmkoro crars ycrel.
Kamnuii, 6pom, B yriy aepyTcs:
He noxenst snekTpoH.
Kucnopon — manyn Ha 6ope
MmumMo npockakas BEpXom.

1. Harmncatp aeKkTpoHHBIE (hOPMYJIBI BCEX IJIEMEHTOB
2. JlaTb XxapaKTepHUCTHKY IO TOJIOKEHHUIO B Tabiuie MeHieneeBa
3. VYka3aTh OCHOBHBIE XHMHYECKHE CBOMCTBA
4, TlpumeneHue
Keiic Ne4

JIronn n3gaBHa rajganu
Kak metain um yoepeun?
U teopuro cozpanm.....
Bort o Hel kak pa3 u peus.
O 4em 31€Ch TOBOPUTCS?
Yro 310 Takoe?
Kakwne Bunpl Bri 3HaeTe?

Kakwue cpenctBa 3a1dThl METaUIOB BBl 3HAETE?

Kakoe oTHomienne 3To umeer K Barei oyayiiei nmpodeccun?

nhowphE

Keiic NeS

B nHauvane XX Beka u3 HprO-HOPKCKOro mopTa BhIILUIA B OTKPBITHIA OKEaH
KpacaBuua sixta. E€ Bnazmeneln, aMepMKaHCKUN MHWUIMOHEP, HE TOXKaJIeNl JICHET,
yTOOBI YIUBUTHL CBET. KOpryc SXThl ObUI ClI€JIaH U3 OYEHb JOPOTOro B TO BpeMs
QTIOMHUHUS, JIUCThI KOTOPOTO CKPEIUBUIMCh MEIHBIMU 3aKjenkaMu. IJTO ObLIO
KpacMBO — CBEpKawoIUMi  cepeOpUCThIM  OJIECKOM  KOpaljb, yCESHHBIN
30JI0OTUCTBIMU TOJIOBKaMM 3akyienok! OgHako udepe3 HECKOJbKO JIHEW oOIIMBKa
KOpITyca Hayajga PacXOIUThCS, U sIXTa OBICTPO MOoIIa KO AHY.
1. Tlouemy? OOBACHHUTE 3TOT PakKT.
2. O KaKoM mpoIiecce UaeT pednb?
3. Kakue Hy>XHO OBIJIO CTaBUTH 3aKJICTIKH ?

Ha3zBanue Tembl CrpoeHue 1 CBOICTBA OPraHUYECKHUX BEIIECTB
Pesynbrat oOy4eHus HccnenoBats CTpoeHME U CBOMCTBA OPTaHUYECKUX
BEIIIECTB
OO011Me KOMIIETEHIINT OK1, OK2
Keiic Nel

ATOMBI YTJI€poJia MOTYT COCAUHSATHCS C PA3IUYHBIM YHCIOM JPYTUX aTOMOB
yriepojia — C OJHHUM, JBYMs, TpeMs, YeThIpbMs. B CBsI3M ¢ 3THUM atoM ObIBaeT
MEPBUYHBIM, BTOPUYHBIM, TPETUYHBIM U 4YeTBepTHUYHbIM. Hampumep, B 2,2,4-
TPUMETHIITEKCAaHA UMEIOTCS TSITh MEPBUYHBIX (JIBa KOHIIEBBIX YIJIEPOJ YIJIEpOJa B




panvkanax), ABa BTOpUYHBIX (3-if u 5-i1 aTOMBI yriepojaa), OAUH — TPETHUUHbIN (4
aTOM yTIJIEpOJia) U OJJMH YETBEPTUUHBIN (2-1 aTOM yIJiepoJia) aTOMbI YIIepoa.

ATOMBI yriepojaa, HaxoAdIIMecs Ha KOHIAX YTJIEBOAOPOJHOM LEMNu, T. €.
KOHIIEBBIE aTOMBbI, SIBJISIIOTCS TMEPBUYHBIMUA. BTOpHuYHBIE, TpEeTUYHBIE U
YETBEPTUYHBIE aTOMBl YIJIEpPOJa PACIONaraloTcss MEXAY KOHIEBBIMH. OOBIYHO
TPETUYHBIE M YETBEPTHUYHBIC aTOMBI PACIONAraloTcs B Haubosee pa3BETBICHHBIX
MecCTax LeMu. YTJICBOJOPOAHBIE paguKaibl TOXE JEISITCS Ha TMEepBUYHBIC,
BTOPUYHBIC U TPETHUYHBIE.

1. M300pa3ute CTpYKTYpHI alikaHa — 2,2,5 — TPUITUIIOKTAH, TAKUM 00pa3oM, 4TOOBI
PUCYTCTBOBAJIN TICPBUYHBIC, BTOPUIHBIE, TPETUUHBIC, YCTBEPTUIHBIE AaTOMBI
yraeponaa 2.M300pa3ute ankaH B BUIC CTPYKTYPHOU (hOPMYJIBIL.

Keiic Ne 2

l'az 06e3 3amaxa, BKyca u 1Bera. ['oputr c¢ oOpa3oBaHMEM BOJbI H
YIJEKHUCIIOrO Ta3a. DTO BELIECTBO HAXOAMT LIMPOKOE NPUMEHEHHE B OBITY B
KaueCTBE TOIUIMBA, CEJTLCKOM XO35HCTBE, METAJLTY PTUH.

1. Ha3oBuTe 2TO BEMIECTBO.

2. K kakoMy KJIacCy COEAMHEHUN OTHOCUTCS JAHHOE BEIIECTBO?
3. KakoB KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB ATOTO BEIIECTBA?
4 Kakue BemectBa 0O0pa3yloTcsi MpH B3aUMOACHCTBUU KHUCJIOpPOJAa C OSTUM
BEIIECTBOM? 3alUIIUTE YPaBHEHUS BO3MOXHBIX PEAaKUUW M HA30BUTE MPOIYKTHI
peaxkuui.
5. ITouemy 3Ty peakiuio Ha3bIBAIOT TOPEHUEM?

Keiic Ne3

UroObl HayaTh TOMOJUTUYECKYIO PEAKIHUI0 3aMEIICHUs BOAOPOJA,
HEOOXOJMMO 3aTpaTUTh 3HAYUTENbHYIO YHEPTUI0, YTO JIOCTUTAETCS HAarpeBaHUEM
WM BO3ACHCTBUEM YIIBTPA()HOIETOBBIX JIyUeil.

Haunbonee wuccnenoBaH MeXaHHW3M pPEAKUUU B3aUMOJCUCTBHS METaHa C
XJIOPOM TIPHU BBICOKOW TeMNepaTrype U Mpu NHTEHCUBHOM OCBEIICHUMU.

Peakuust XJiopupoBaHus MPOTEKAET MO LEMHOMY CBOOOJIHO-PAIUKAIBHOMY
MEXaHU3MY.

AKTHBHBIE YaCTHIIbI, IMEIOLIUE HECIIAPEHHBIE AIEKTPOHBI, HA3bIBAKOTCS —
CcBOOOIHBIMHM paaukanaMu. Pa3paboTke TEOpPUM LEMHBIX pPEaKUUid MOCBSIIIEHBI
Hay4dHble Tpyasl akagemuka H.H.Cemenona (1896 — 1986) u anrnmiickoro y4eHoro
C. Xunmensyna (1956), kotopbie 6butH y0cTOoeHb HoOEIeBCKIX TpeMuii.

Mexanu3M peakuuu:

Bnauane MoJIeKyJibl XJ10pa Mo AEHCTBUEM KBAaHTOB CBETA JTUCCOLUUPYIOT
Ha aTOMBI.

IIpy B3aUMOIEWCTBMM aTOMAapHOrO XJIOpa C MOJIEKYJIOM MeETaHa
obopazyrorcs HCI u panuxan CHs-, KOTOpBIM CTalKHUBasiChb ¢ MOJICKYJIOH XJopa
naet CH3Cl u CI. Uepe3 HECKOJIBKO ThICAY IUKIOB PaJMKaIbHBIX peakuuin
MPOUCXOJUT OOPBIB LN - PAAMKAIbl PEarupyroT Apyr ¢ ApyroM. KoHedHbIM



IPOAYKTOM B3aUMOJEHCTBHUS XJIOpA ¢ METAHOM MOXET OBITh YETBIPEXXJIOPUCTHIN
YIJIEPOA:

1.YUeM onacHa naHHast peakuusi?

2. HazoBute pusnyeckue cBOWCTBA METaHA.

3. HazoBure XxmMuueckue CBOWCTBA METAHA.

4. IlpumeHsieTcs Jid 3TOT ra3 B ObITy?

Keiic Ne 4

[ToBbIlICHHE KOHIICHTPAllMM HEKOTOPBIX Ta30B B aTMocdepe MOXKET
MPUBOJNTh K TII00aTbHOMY IIOTCIUICHHIO - TaK Ha3bIBAEMOMY «IIAPHUKOBOMY
s dextyy. [Toxkanyit, HandoIee BaXKHBIMHU «ITAPHUKOBBIMU razamuy» sBisiroTcst CO;
n CH4.

MeTaH BO3HUKAET IMPU aHA3POOHOM (T. €. MPOUCXOAAIICM B OCCKUCIOPOTHOM
Cpele) pachajae OpraHUYeCKHX BEIIECTB;, Iy3bIPbKM METaHa o0Opa3yroTcs B
OOJIOTUCTBIX MECTHOCTSAX, 3a YTO OH IIOJyYWJ Ha3BaHHWE «OOJOTHBIA Ta3y.
3aToIuIeHHbIC TOJI (HAIpHMeEp, PHCOBBIC TIOJS BO BpeMs CeBa) SBIISIOTCS
HMCTOYHHUKOM OOJIBIIIOrO KOJIMYECTBA METaHAa.

JIpyruM HMCTOYHHKOM MeETaHa SBJISIOTCS >KBAYHBIC >KMBOTHBIC, TaKHe, Kak
KOPOBBI, OBIIBI M KO3bI, MMHIIEBAPUTEIbHAS CUCTEMa KOTOPBIX YCTPOCHA OCOOBIM
o0Opa3oM JiIs IiepeBaprUBaHUs TPABSIHOM IUINN: KOHSYHBIC IPOAYKTHI MeTa0O0IM3Ma
coJiep KaT METaH, KOTOPBIM BhIICISCTCS B aTMOc(epy. DTO MPUPOIHBIN MHpoIiecc,
XOTs KOJIMYECTBO JOMAIIHUX J>KMBOTHBIX 3aMETHO BBIPOCJIO 3a IOCICTHHUE JBa
cTojieTHs. boiee TOro, cocraB KOPMOB CYIICCTBEHHO BJIMSCT Ha KOJHUYCCTBO
o0OpasyroIerocs MeTaHa.

1.ChopmynupyiiTe TUIIOTE3Y BBIJCICHHUS METaHa JIFOIbMH.
2. Kak KoIM4ecTBO METaHAa, 3aBUCUT OT KOJIMYECTBA HACEIICHUS TJIAHETHI.
3.UTo siBNsieTCSl HCTOUHUKOM BBIJIEJICHUS MeTaHa B atMochepy?

Keiic Ne S «HenonpaBumast olunoka»

B ¢upme TOO «Kackan-2» npu 3akauyke raza B OaJUIOHBI, HE JOO0ABUIU
BEILECTBO, KOTOPOE MPHUAAET 3amax JOMallHeMy rasy. ['a3 Obul JOCTaBJIEH B OJIHY
U3 KBapTUP U NP 3TOM OaJIOH mporyckai. Uepes CyTKU BCe KUIBIBI OKA3alUCh B
0O0JILHULIE

1. Umeet mu mpupoaHBIN Ta3 MPOIaH U OyTaH 3amax?

2. Kakyio HemonpaBuMyro OIMOKY COBEPIITUIN PAOOTHUKHU Ta30BOM CTAHIIUU TIPH
3aKa4yKe OBITOBOTO Tra3a’?

3. Kakoe BeniecTBo mpuaaeT 3amnax JoMallHeMy razy?

4. MoseT u 000HsIHUE YeJIoBeKa YJIOBUTH ra3 6e3 3amaxa?

5. Kakum nipubopoM MOKHO JOKa3aTh MPUCYTCTBUE T'a3a B KBApTHUPE, €CIIU OH 0€3
3anaxa?

Keiic Ne6



B wmavane XIX Beka B AHIIIMM CTaId MOJHBIMM IUIAU U3
BOJIOHEMIPOHUIIAEMON TKaHHU, HA3bIBAEMbIE MAKHMHTOIIAMHU. ODTO Ha3BaHUE OHU
MOJYYUJIM B YECTh AHIIIMMCKOrO XHMMHKa U uzoOperarens Y. MakuHTola,
MPEUIOKUBILETO TPOINMUTHIBATh IUIAIIEBYI0 TKaHb PacTBOPOM HATypalbHOIO
Kayudyka. OJJHaKO Ha COJIHIIE TaKUe IUIAlld CTAHOBUJIUCH JIUIKUMU, 2 B MOPO3HYIO
MOTOJTy — JIOMKUMHU. DTH HEJOCTATKH YCTPAHWII IPYTON BBIJAIOIINIICS aHTJIMYaHUH
Y. I'yneup.

1. Tlouemy mamieBasi TKaHb UMeJAa TAKUE HEJOCTATKHU.

2. Ilpennoxute cnocod ycTpaHeHUs uX, MmoBTOpuUB oTKpbiTHE Y. ['yabupa.
3. Kak Ha3biBaeTcs 3TO coeluHEeHKE?

4. Hanummre CTPYKTYpHYIO (hOpMYJTy 3TOTO BELIECTBA.

Keiic Ne 7

B ucropum uzBecteH cieayroommii uHTepecHbl (akt: Korma Bo Bpems
BTopoii MupoBO#l BOMHBI HEMELKHE Boiicka B ampenel940 roma oxkkynupoBain
JATCKy10 cronuiy KormeHrareH, BEHrepCKui XUMHUK XE€BEIIN PACTBOPHII B [IAPCKOU
BOJKE 30JI0ThIE HOOEJNEBCKHE MeJanu HeMmelkux (usnkoB Makca ¢on Jlays u
Jlxeitmca @panka, xpanupmueca B MHctutyte Hunbca bopa, 4ToObI cripsitaTh ux
OT HEMEUKHUX OKKyHaHTOB. HeMuaMm mpuHsSTHE U HOLIEHHE HOOEIEBCKON Menanu
OBUIO 3ampelieHo Mociie TOro, Kak MPOTUBHUK HalMoHan-conuanusma Kapn ¢gon
Ocenkuii B 1935 rony nonmyuun HoGeneBckyro npemuto mupa. [locne okoHuaHus
BOMHBI JI€ XE€BEIIM JKCTPArupoBajl CIPATAHHOE B ILAPCKOM BOJKE 30JI0TO U
nepenan ero IlIBeacKoMl KOPOJIEBCKOM akKaJeMHM HayK, KOTOpas W3rOTOBHIIA
HOBBIC Menianu u nepenaia ux ¢ou Jlays u Opanky.

1. Kakol coctaB uMeeT napckas Boaka?

2. ITouemy »xe nmeHHo Boaka? M mouemy napckas?

3. U kak npaBuiibHee ObUIO Obl Ha3bIBATh IAHHBINA KUCIOTHBIA «KOKTEUIIbY?
4. Kakue cBOMCTBAa UMEET 1IapcKasi BOJKa?

Keiic Ne8.

Ham u3BecTHO, YTO COJIM B3aUMOJECHCTBYIOT MEXIYy COOOW MpHU YCIOBUH,
YTO OHU XOPOILIO PAaCTBOPUMBI, @ B pe3yJbTaTe peakui OOMeHa MoTydyaeTcst HoBas
HepacTBOprUMast coiib. C 3TUX MO3MIMI MMOTY4YaeTcs, YTO B3aUMOJCUCTBUE MEXKIY
XJIOPUJIOM JK€JIe€3a TPEXBAJEHTHOIO U XJIOPUAOM aMMOHMS HEBO3MOXKHO. OJHaKo,
OJIMH U3 CIIOCOOOB MOJYYEHHsS a30Ta B JIAOOPATOPHBIX YCIOBHSX NMPOTEKAET IO
peaKkuu:

6FeCls + 2NH,4Cl = 6FeCl; + 8HCI + No.

1. Hayiuio npotuBopeuune. Kak ero o0bsCHUTH?
2. YciioBus TPOTEKAaHUSI peaKiuu oOMeHa?

3. Kakue BemiecTBa Ha3bIBAIOTCI COJISIMU ?

4. Knaccudukarius coyei.



Keiic Ne 9.

Bbl 3Haere, yTo HepacTBopuMble cond, Hanpumep Takue kak (CaCOsz) He
JOJKHBI  B3aUMOJICHCTBOBAaTh C JApyruMu cossmu. OJHAKo, HENaBHO, NpHU
npoBeneHnn 3kcnepumenta B cucteme FeClz + CaCOs; mb1 Habmoganu OypHOE
BbIJIEJICHHUE ra3a U BbINaJieHne Oyporo ocajaka. J{iisi BEIICHEHHs, KaKOil 3TO ra3, Mbl
B PEAKIIMOHHYIO MPOOUPKY BHECIHU TOPSIIYIO JIyYdHY, U OHA moracia. Mbl Takxe
MIPOBEJM aHAIM3 OCAJKa W BBIACHSIHN, YTO Oypble YaCTULIBI OCaJIKa HEPACTBOPUMBI
B BOJIE U I1I€JI0YaX, HO PACTBOPUMBI B KUCIIOTaX.
1.Yto npousouwio npu B3aumojericteun FeCls ¢ CaCO3?

2. KakuMm 00pa3om u kakoi ra3z oopazoBacs?
3.Uto u3 cebs nmpeacrasisieT Oypblit ocaiok?

Keiic Ne 10.
B 3ameuarenshoii kaure I1. Pynenko u E. Taybe «Ot Bogopoaa a0 ...»
CTaThsl O XJIOPE Ha3bIBaeTCs «YOWiila, CIPSATABLUIMICS B COJIOHKEY.
[Touemy >xe yOuiiia?
[Touemy B cononke?
Kaxk 310 00BICHUTE?
HazoBute pusnueckue cBOWCTBa ATOTO Trasa.

Keiic Ne 11

B wucropum wuszBecTeH clieayronMii MHTEpecHBI ¢akT: Beiparommiics
ecTecTBoUCHbITaTeNb ApeBHOCTH I[lnmuuuii Crapmmii moru®6 B 70 1. H.3. TIpH
V3BEP)KCHUM BYyJIKaHA. Ero IIEMSHHUK B NOUCbME HMCTOPUKY TamuTy mnucai:
«...Bapyr pasganuch packarsl rpomMa, U OT F'OPHOI'O IUIAMEHH IOKa4daJliChb BHU3
YyepHble cepHble apbl. Bee pazoexanuck. [ImuHuii ... ynan u 3a10Xcsi».
1. Tlouemy?
2. Kakwue coemrHeHUs BXOAAT B COCTAaB BYJKAHMYECKUX ra30B?
3. Kaxumu cBoiicTBamMu OHH 00J1aqar0T?

Keiic Nel2

B uctopumn uzBecten cienyrouuii uatepecHnlii pakt: Ilapuma Kneomnarpa
[0 COBETY MPUIABOPHOIO MEAHMKA pPACTBOpUJIA B YKCYCHOM KHCIOTE CaMylo
KPYIIHYI0 M3 U3BECTHBIX IOBEJIMPAM JKEMUYKHHY, a 3aTeéM [puHUMala
NOJIyYEHHBI PACTBOP B TEYEHUE HEKOTOPOTO BPEMEHMU.
1.Kakyro peakuuro ocyniectsuia Kneomnarpa?
2. Kakoe coenrHeHne oHa IpuHUMaa’?
3.Kakyro ¢popmyny umeer xemuyr?
4. K KakvM TOPHBIM MTOPOJIaM OTHOCUTCS )KEMYYT?
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