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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Ob6aacts npumerHennss ®OC

®OC  npenHa3HaueH  JUIi  TPOBEPKM  PE3YJIBTATOB  OCBOCHHUSA
o0mieoOpa3oBaTeTbHON YUEOHOW JUCIUIUIMHBI «XUMHUS» TIO0 CICIHATBHOCTH
19.02.11 TexHoMOTHs MPOIYKTOB MUTAHUS U3 PACTUTEIHHOTO CHIPhS
1.2. Ileau u 3agaum co3ganus ®OC

Henbto  cozmanust @DPOC  sBIAETCS  yCTAHOBJIEHUE  COOTBETCTBUSA
y4eOHBIXIOCTHKEHUN  3allJTAaHUPOBAHHBIM  pe3yjibTaTaM  OOyYeHHs 1O
oOmieo0pa3oBaTeNbHON  JUCHUIUIMHE «XUMHUS» U TpeOOBaHUSM OCHOBHOM
o0pa3oBaTeIbHON MPOTPAMMBI.

®OC pemraet 3a1auu:

- KOHTpOJIb U YNIPABJICHHE MPOIECCOM MNPUOOpPETEHUsT OO0YyUYarOIUMHUCS
HEO0OXOIUMBIX 3HAHWM, yMEHUH, HABBIKOB u YPOBHSI
c(hOpMUPOBAHHOCTUKOMIIETCHIINHU,  omnpenaenéuupix B OIOC  CIIO  no
HaIpasJICHUIO oAroroBkuu Ha ocHoe ®I'OC COO;

- KOHTpOJb (C TOMOIIBI0O HAaOOpa OICHOYHBIX CPEJICTB) U YMPABJICHUE
(C HOMOIIIBIO 3JIEMEHTOB OOpPAaTHOM CBSI3M) JOCTHMIKEHHEM IeJiel peanu3aiuu
OIIOII,onpeneneHHbIX B BHJIE Habopa OOILIEKYIbTYPHBIX,
o0menpodeccuoHaNbHBIX UMTPO(HECCHOHATBHBIX KOMIIETCHIIUN BBIITYCKHUKOB.

Haznauenmne QoHIa O1EHOUHBIX CPECTB: UCTIOIB3YETCS ISl ONEPATUBHOTOU
perysipHOTO yIpaBJICHUS y4ueOHOM JESITENIbHOCTBIO (B TOM
YHUCJIECAMOCTOSITEILHOM) CTYJIEHTOB, a TaKXe TMpEeJHA3HAYEH i1 OIICHKHU
CTETICHUIOCTHKEHUS 3aIUITAaHUPOBAHHBIX  PE3YyJbTAaTOB oOy4eHus 1o
3aBEpIICHUI000YUEHUSB YCTaHOBJICHHOM y4eOHbIM TJIaHOM
dbopme: muddepeHITUpOBaHHBIN 3a4ET.

[lepeueHb BUIOB OLIEHOYHBIX CPEACTB COOTBETCTBYET paboueil mporpamme
TUCITUTITUHBIC X AMHFST.

1.3. Tlnanupyemble pe3yJibTaThl 0CBOEHHUsI 00111€00pa30BaTEILHOI
aucUIIMHBI B c0oTBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynbTraTe ocBoeHUsI y4eOHOM TUCIUIUIMHBI O0yJarOUTUNCS T0KEH YMETh:

- OIPEEIISITh U3YUYECHHBIC 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
BOCCTAHOBHUTENb, TPUHAJICKHOCTh BEIIECTB K Pa3HbIM KJIacCaM HEOPraHUYECKUX
Y OPTraHUYECKUX COCTMHEHUI;

- XapakTepu30BaTh JJIEMEHTHl MAaJIbIX IIEPHUOJIOB IO HUX TMOJIOKCHUIO B
[lepuonuueckoii cucreme J[.M. MeHneneeBa; oOnme XWUMHUYECKHE CBOMCTBa
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYECKHUX
COCMHECHUMN; CTPOCHUE U XUMHUYECKHE CBOMCTBAM3YUYECHHBIX HEOPTraHUYECKUX U
OPTaHUYECKUX COCIMHECHUN;



- OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHHUS, IPUPOTY
XUMHUYECKON CBsI3UM (MOHHOW KOBAJICHTHOW, METAUIMYECKOW M BOJOPOIHOI),
3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIMu U TMOJOKEHUE XUMHUYECKOIO
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

- BBIMIOJIHSITh XUMUYECKHUM SKCIIEPUMEHT: IO PACHO3HABAHUIO BAXKHEUIITUX
HEOPTaHUYECKUX U OPTaHUYECKUX COCTMHEHUN;

- TIPOBOJUTH  CAMOCTOATENBHBIM  TMOWUCK XUMUYECKOH HWHPOpMAUHA C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHMKOB (HAYYHO-TIOMYJISIPHBIX — W3JIaHUM,
KOMITBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  VIHTepHeTa);  HCMOIB30BATH
KOMITBIOTEPHBIE ~TEXHOJOTHUU JJisi 00pabOTKM W mepefayd  XHUMHYECKOU
uH(OpMAIUU U €€ MPEJCTABICHUS B Pa3IUYHbIX (GOpMax;

- CBSI3BIBATh U3YUYEHHBIN MaTepualia co CBOei MpophecCuOHAIbHON e TENbHOCTbIO;
- peraTh pacueTHBIC 3a7a4d 110 XUMHYECKUM (HopMyJsiaM U YPaBHEHUSIM;

B pesynbTraTe ocBoeHUsT y4eOHOM TUCIMIUIMHBI 00yYarOIUNCs TIOKEH 3HATD!

- U3JIOKCHUE BAXHEHMIIUX XUMHUYECKUX IIOHSATUH: BEIIECTBO, XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbBIE AaTOMHAsI 1 MOJICKYJISIpHAsi MAcChl, MOH,
QJUIOTPONMS,  W30TOIbI,  XUMHUYECKass  CBSI3b,  AJIEKTPOOTPUILIATEIHHOCTD,
BAJICHTHOCTh, CTENEHb OKHUCJIEHUS, MOJb, MOJIIPHAs Macca, MOJIAPHBIA O0BbEeM
razoo0pa3HbIX BEIIECTB, BEILECTBA MOJICKYJSIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHMS, pAaCTBOPBI, DBJIEKTPOJIUT U HEDJIEKTPOJUTHI, SIECKTPOJIUTHYECKAs
JUCCOLUALINS, OKUCIUTEIb W BOCCTAHOBUTEIIb, OKHCICHHUE M BOCCTAHOBIICHHE,
TersioBo  3¢p(dEeKT peakuuu, CKOPOCTh XUMHUYECKOM peakiMH, KaTajus,
XUMUYECKOE paBHOBECHE, VYIJIEPOJHBIN cKeneT, (yHKIMOHANIbHAS TpyMIa,
MU30MEpHsi, TOMOJIOTHS;

- OCHOBHbI€ 3aKOHbI XUMHH: COXPAHEHHE MaCChl BEILIECTB, IOCTOSHCTBA COCTaBa
BemecTB, [lepnonnuecknii 3akon J1.11. Menaeneena;

- OCHOBHBIC TEOPUM XHUMHH: XHUMHUYECKOW CBSI3U, DJICKTPOJIUTHYECKON
JIMCCOLUAIINY, CTPOCHUE OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHMUI;

- OMMCAaHUE BAKHEUIIINX BEUIECTB U MATEPHUAJIOB: BAXKHEHIITNE METAJUIbI U CIUIaBhI;
CepHasi, COJIsIHasi, a30THAs W YKCyCHas KHUCJIOTHI; OJIarOpOJIHbIE Ta3bl, BOJOPO/I,
KHUCJIOPOJ, TAJIOTEHBI, IIIEJIOUYHbIC METAJIbl; OCHOBHBIE, KUCJIOTHBIE U aM(OTEpHBIE
OKCHUJIbI U THAPOKCHUIBI, IIEJOUYH, YIICKUCIBIA U yrapHbli ra3bl, CEpHUCTBINA Ta3,
aMMHMaK, BOJla, MPUPOJHBINA ra3, METaH, 3TaH, 3TUIICH, allETUJIEH, XJIOPUJ HATpusi,
KapOoHAT W TUAPOKapOOHAT HaATpusi, KapOoHat u Qocdar kampuus, OEH30I,
METaHOJI M ATAJOH, CIOXKHBIE A(UPHI, KUPBI, MbLJIa, MOHOCAXapU bl (TIIOKO3a),
aucaxapuipl (caxaposa), mojucaxapuibl (Kpaxmaal W UeJUII0JI03a), aHWINH,
AMUHOKHUCIIOTHI, O€JIKM, MCKYCCTBEHHBIE M CHHTETHUYECKHE BOJIOKHA, KAay4dyKH,
MJIACTMACCHI,

Oco0oe 3HaueHre JUCIUIUIMHA UMeeT npu hopmupoBanuu u pazsutuu OK
u [TK(tabmuma 1).



Tao6auna 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 Tpy10BOr0 BOCIIUTAHHUS:

- TOTOBHOCTh K TpyOy, OCO3HaHHE IIEHHOCTH MacTepCTBa,
TpyAoIO0ue;

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

TUTAHUPOBATH U CAMOCTOSITEIIBHO BBIMTOHSITH TAaKyIO JACSITEILHOCTD;
- MTHTEPEC K pa3IMIHbIM chepaM mpoecCHOHATbHON 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 KOPPEKTUBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE
PEe3yIBTATOB IIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN JIEATETbHOCTH;
- pa3BUBaTh KpEaTHMBHOE MBIIUICHHE TMPU PEUICHUH >KU3HEHHBIX
npobem
JIP 07 6) 6a30BbIC HCCAEAOBATEIIBCKUE ACHCTBUS:
- BIQJIeTh HaBbIKAMHU YYEOHO-MCCIEAOBATEIILCKOM W TPOCKTHOU
JeSITeIbHOCTH, HAaBBIKAMU pa3pelieHus mpooaem
- BBIABJISIT TPHUYHMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJIM3HPOBAThH

I1P0 2BnageTh CUCTEMON XUMHYECKUX 3HAHUM,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroIiye
HOHATHUS (XMMUYECKHH 3JIEMEHT, 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,
(GyHKIHMOHATBHAS TPYIINA, pauKail, H30MepHs,
U30MEpbl, TOMOJIOTUYECKUHN PsAJl, TOMOJIOTH,
YTJIIEBOIOPOAbI, KUCIOPO- U a30TCOAEpIKaIINe
COEMHEHUS, OMOJIOIMYECKH aKTUBHBIE
BellecTBa (yIaeBobl, )KUPbI, OEIKN), MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS,
KPUCTAJIINYECKAs PEIIETKA, TUIIBI XUMHUYECKUX
peakuuii (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-U DHJIOTEPMUYECKHE, PEAKIIUT HOHHOTO
o0OMeHa), pacTBOp, dJEKTPOIUTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOIUTHYECKAS
JUCCOLMAINSl, OKHCITUTEIb, BOCCTAHOBUTEIb,
CKOPOCTb XUMUYECKOW PEAKIINH, XUMHUUECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TeOopus
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 OLCHUBAaTh MX  JIOCTOBEPHOCTb, IPOTHO3UPOBATH
HU3MEHEHUE B HOBBIX YCIOBHAX;

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

- YMETb MHTETPUPOBATH 3HAHUSA U3 PA3HBIX IPEAMETHBIX 00IacTel;

- 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 CBEACHUS 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 ONTUCAHUHU
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,
yrapHbelii Tra3, YIJIEKHCIBIA Ta3, aMMHUaK,
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
XMMHUYECKUX CBsI3ed (KOBaJ€HTHas, WOHHas,
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
(GOpMHUpPOBAaHMM  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
XUMHUYECKUM (hopMyJiaM U ypaBHEHUSIM
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 JKU3HEHHBIX
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

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKu W

00I11eCTBEHHOMN IIPAKTHKU,0CHOBAHHOTO Ha Jjaore
KyJIbTYDP,CIIOCOOCTBYIOIIIETO ~ OCO3HAaHMIO  CBOEr0  MecTa B
IIOJINKYJIBTYPHOM MUPE;COBEPILIECHCTBOBAHUE A3BIKOBOM U
YUTATEIbCKONKYIIBTYPbI Kak cpeacTaa B3aUMOJICUCTBUSA

MCKAYIIOAbMHU W IIO3HAHUA MHPA,0CO3HAHHUE LCHHOCTHU Haquoﬁ
JACATCIIBHOCTUTI'OTOBHOCTD OCYHICCTBJIATDH IMPOCKTHYIO
HHUCCICOOBATCIIbCKYIO ACATCIIBPHOCTh HHANBUAYAJIbHOU B I'PYIIIIC

OBnaneHue YHUBEPCATHHBIMU y4eOHBIMUIIO3HABATEILHBIMU
NEUCTBUSIMU:

MP 04 B) pabota ¢ uHpOpManuei:

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

OCYILLECTBIIATh MOMCK, aHAJIU3, CUCTEMATU3ALMUI0 M HHTEPIpPETALHIO
nHGOpPMAIMY PA3TMYHBIX BHIOB U()OPM IpEACTaBICHUS

- CO3/1aBaTh TEKCTbl B pasIMYHbIX (OpMATaX C y4yeTOMHa3HAUEHUS
uHpOpMAIMK M LEJICBOM ayAUTOPUH,BHIONpAs ONTUMAIBHYIO (OpMY
IIPEJCTAaBICHNS UBU3YaJIN3aLUH;

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

- CTOJIB30BATh CPEACTBAa MHPOPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMH B PEIICHUA

KOTHUTHBHBIX,KOMMYHHUKATUBHBIX U OPraHU3aIMOHHBIX 3a]1a4 C
co0roIeHNeMTPeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MacCHOCTH,TUTUEHBI, PECYPCOCOEPEKEHMS], TPABOBBIX UITHUECKUX
HOPM, HOpPM MH(OPMAITMOHHON

0e301acCHOCTH;

- 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,
KaueCTBEHHbIEC PEAaKIMM Ha allbJeTU/bl, KpaxmMal,
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 aMMOHMSI; pellaTh 3KCIIEPUMEHTAIIbHbIE
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 3amucH ypaBHEHMH COOTBETCTBYIOLIMX|
peakuuii 1 (GopMynIHpOBaTh 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 KOJUICKTHBE 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 ACSATCIBHOCTD:
- T[OHUMaTh M UCHOJb30BaTh
WHJMBUIyATbHOU PaOOTHI;

- TpPUHUMATH LIETU COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHUPOBATh JIEHCTBUS 1O €€ JOCTHIKCHHIO: COCTABJISITH IUIaH
NEHCTBUM, pacmpeneisiTh pOIU C YYEeTOM MHEHUH YYaCTHHUKOB
00CYyXIaTh pe3yIbTaThl COBMECTHOM PaboTHI;

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

OCYIIECTBIISITh  MO3UTUBHOE CTPATETHYECKOE TIOBEJICHHE B
Pa3IMYHBIX CHTYAIUsIX, MPOSIBIISITH TBOPUYCCTBO U BOOOPAKECHHE, OBITH
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 MOHUMATh MUP C MO3UIMH JIPYTOr0 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 KUCJIOTY; 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;

[1PG 5 peraTh 3KCHIEpUMEHTAJIbHBIE 331a4U 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 GopMyITUPOBATH BBIBOIBI HA OCHOBE
3TUX PE3yJIbTAaTOB

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

JIP 14 B 00macTu SKOJIOTHYECKOTO BOCITUTAHUA
- cOpMHUPOBAHHOCTH  JKOJOTHYECKOH  KYyJIbTYypbl, TOHUMaHHE
BIIUSTHUS  COIMAIbHO-DKOHOMHYSCKHAX IPOIECCOB HAa COCTOSIHHE

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

- IUIAaHUPOBAHME U OCYIIECTBJICHUE JCHCTBHI B OKpY’Kalollel cpene
Ha OCHOBE 3HAHMSI IIeJIeH YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA,

[1P6 1 chopMUpOBaTh TPEACTABJICHUSA: O
XUMHUYECKOU COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBl MHpa, POJIU
XUMUU B TIO3HAHUU SIBIIGHUM NPUPOIBI, B
(hopMUPOBAaHMM  MBINUICHHS HW  KYJbTYpBI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH,

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 3KOJIOrHYECKOM
HAITpaBJICHHOCTH;

MP 03 oBnazeHne HaBbIKAMHU Y4€OHO-HCCIIEI0BATEIbCKON, IIPOSKTHOM
Y COLIMAIIBHOM JIESITeIbHOCTH;

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

ITP6 5 ymeth cobmroaaTh mpaBuiIa
9KOJIOTUYECKH 11e7IeCO00pa3HOro 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 2.2. OcyuiecTBasTh
TEXHOJIOTUYECKOe
o0ecrieyeHre MpoIeccoB
XpaHEHUs U epepadOTKU
3epHa M CEMSIH.

JIP 09. '0TOBHOCTH U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE
caM000pa30BaHHIO, HA MPOTSHKCHUH BCEH KU3HH; CO3HATEIIHLHOE
OTHOIIICHHUE K HETIPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBUIO YCIIEIIHOM
poeCCUOHATILHON ¥ 0OIIIECTBEHHOM JICATEIIbHOCTH.

JIP 13. Oco3nannbli BEIOOP Oyayiiei npodeccuu u BO3MOXHOCTEH
peanu3aiu COOCTBEHHBIX )KU3HEHHBIX IIJIAHOB; OTHOIICHUE K
poheCCHOHATLHOM IEATEIFHOCTH KaK BO3MOKHOCTH y4acTus B
peLIeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX,
OO0IIEHAIIMOHAIBHBIX TPOOJIEM.

MP 01. YMeHne caMOCTOSTENILHO ONPENeNATh e IeTeIbHOCTH U
COCTABIISATH TUIAHBI ICATEIIEHOCTH; CAMOCTOSITEIIHHO OCYIIECTBIISTH,
KOHTPOJUPOBATh U KOPPEKTUPOBATH JEATEIbHOCTh; UCIOIb30BaTh 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
(bopMHUpOBaHUHU Kpyro3opa 1 (PyHKIIHOHAIbHON
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 IIPOBEICHHBIX OIBITOB H
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 3.1. IIpoBonuTh
OpraHHU3aIlOHHO-
TEXHUYECKUE
MEPOIPUSITHSL IS

JIP 09. '0TOBHOCTH U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caMo00pa3oBaHMIO, HA MPOTSHKEHUN BCEH KU3HH, CO3HATEIIHHOE
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




obecrnieucHUs
71a00PaTOPHOTO KOHTPOJIS
Ka4yecTBa U 0€30IaCHOCTH
CBIpbs, Moy (habpukaToB
¥ TOTOBOM MPOJYKIMH B
IpoLecce MPOU3BOACTBA
MPOJYKTOB MTUTAHUS U3
PaCTHTEIBLHOTO CHIPbSL.

JIP 13. Oco3nanHbli BEIOOp OyayIiel mpodeccuu 1 BO3MOXKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IIJIAHOB; OTHOIIICHUE 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 KYJBTYpPBI, B PEUICHUH TTI00abHBIX MPOOIeM
YCTOHYMBOTO Pa3BUTHUS YETIOBEUECTBA

IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHS
MPAKTUYECKUX 3aj1ay;

[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 TIPH PEIICHUN
MPAKTUYECKHX 3aj1ay;

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

I1IK 3.2. IIpoBoauTh
nabopaToOpHbBIC
MCCIICIOBAaHMSI KaYyeCcTBa U
0€301MaCHOCTH CBIPbS,
o1y habprKaToB u
TOTOBOM MPOIYKIIUU B
nporecce MPOU3BOJICTBA
MPOIYKTOB MUTAHUS U3
PaCTUTEILHOTO CHIPHSL.

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 caMOCTOSITENILHO ONPENeNATh e IeTeIbHOCTH U
COCTABIIATH TUIAHBI ICATEIIEHOCTH; CAMOCTOSITEIIHHO OCYIIECTBIISTH,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIBbHOCTh; UCIOIB30BaTh BCE
BO3MOJKHBIE PECYPCHI TS TOCTHXKEHUS TIOCTABIICHHBIX IeJei 1
peanu3alyy IIaHOB e TeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPAaTErHH B
Pa3IMYHBIX CUTYAIHIX

ITP6 1 ChopmMupoBaHHOCTH MIPEICTABICHHUH 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 METOJIbI TIO3HAHUS TIPH PEIICHUN
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 BBITIOJIHEHNE
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 CHPOPMHUPOBAHHOCTU
AHAJIMTUYECKUX, HCCIENOBATEIbCKUX  HABBIKOB,
HaBBIKOB PAKTUYECKOTO 17§ TBOPYECKOTO
MBIIUICHHUS.

Pedepar

[Ipoxykt CaMOCTOSITEIbHOU paboThI
00yJaromerocs, MpeICTaBISIOMMUN COO00M KpaTKoe
U3JIO)KEHUE B IHMCBMEHHOM BHJIE IIOJYYEHHBIX
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 MMCEMEHHOE MM YCTHOE COOOIICHUE
Ha OCHOBE COBOKYITHOCTH PaHEe OIyOJMKOBAHHBIX
UCCIICIOBATEIIbCKUX, HAYYHBIX pPa3paboOTOK, TIO
COOTBETCTBYIOIICH OTpaciii HAy4YHBIX 3HAHHMA,
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 PabOThl  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, OINPENEICHHON IIPETNOIaBATEIIEM.
IIpeanonaraercs TaKKe MCII0JIB30BaHUE
PEKOMEHI0OBAaHHOM UM JUTEPaTypbl npu

HOJATOTOBKE K TMpakTUYecKol paboTe u IaHa
u3ydeHus marepuana. PaccMarpuBaemoe 3aaHue B
psAne  Cy4aeB  BKJIKOYAcT  JOINOJHHUTEIBHYIO
MIPOBEPKY 3HAHWM CTyJAEHTAa — 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, oxupgaerca, 4TO
pe3ysbTaThl  MPAKTUYECKUX  3aHIATUH  OynyT
BITOCJIEZICTBUM  MCHOJIB30BaThCS  O0OYYAIOIUMUCS
JUIsl OCBOEHHSL HOBBIX TEM.

JlabopartopHas pabota

JlabopatopHnass ~ pabota  —  oO0s3aTEIbHBIN
KOMITOHEHT OOJIBIIIMHCTBA o0pa3zoBaTeIbHbIX
nporpaMMm. CTyneHThl Ha TPAKTHUKE YCBaWBAaIOT
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

[Ipoekt mnpexacraBisger coOoi y4ueOHBIA 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 " CIOCOOHOCTH
IPOEKTUPOBATh U OCYLIECTBIIATH LIE€IECO00pa3HYIO
U pe3yJbTaTUBHYIO  JESATENBHOCTh  (y4eOHO-
IIO3HABATEJIbHYI0, KOHCTPYKTOPCKYIO, COLMAIbHYIO,
XYJI0’)KECTBEHHO-TBOPUYECKYIO).

Keiic-3aganue

[IpobnemHoe 3amaHue, B KOTOPOM OOydYaromiemycs
MpeaaramT OCMBICIIUTD peasbHy10
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 «CtpoeHue aTomoB
XUMHUYECKUX JJIEMEHTOB U | XUMUYECKHUX 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. 3amaHus 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 XUMHYECKUM
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 PABHOBECHUS.

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. Xumus 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:
I[IK 3.2 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 3.1 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 3.1

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,;

OnpeneneHune KeCTKOCTH
BOJIbI U CITIOCOOHKI €€
YCTpaHEHHUS.

OK 01
OK 02
OK 07
[IK 3.1

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.

[IK 3.1 2.3ananue «B3anMocCBI3b
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

[1IK 2.2 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
CEJIbCKOXO03SIMCTBEHHOMN
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  TEPMHUHOJIOTHH,
CaMOCTOATENBHOCT,  oTBeTa.  OleHKka  3HAaHMW  Opeanosiaraer  ydér
UH/IMBUIYAJIbHBIX OCOOCHHOCTEM ywammxcs, Jup(epeHIUpPOBaHHBIA MOAXOA K
OpraHu3anuu padoThl.

Hcxoas 13 NOCTaBICHHBIX LIETIEH, yUUThIBACTCS:
* [IpaBWIBHOCTh U OCO3HAHHOCTb W3JIOKEHUSI COJAECPIKAHUS, MOJHOTY PACKPBITHS
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, 3aBEPILAETCS MPE3CHTALUS
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
IPE3EHTALUY UMEIOTCS] 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, J0KIaI0B, COOOIIEHHUH, 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 U3JI0KEHHUH MaTepHaa,koJIM4ecTBO
UCCJIEIOBAHHOM JIMTEPATypbl, B TOM YHCIIE
HOBEHIINX UCTOYHUKOB MO 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 M3JI0KEHUS,
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 3aJJaHMil.

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 OJHOTO

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 IIOJIOBHUHBI Pa0OTHI
WIK JONYIIeHb B HEW a) He OoJiee IBYX
rpyObIX OIINOOK,

0) He Oonee oxHOM rpyOOK OMMOKH M OJIHOTO

Y 1oBIIETBOD
UTEIBHO




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

BBINIOMHUI He Oonee 10 mpouEeHTOB Bcex

3aJaHUIl.

2-0

HeynosneTs
OpUTEJIBHO

Kputepun onieHku n1abopatopHoit pabOTHI:

Kpurepun onenku

bamsr

Onenka

—  3aJIJaHUEBBITIOJHEHO B YCTAHOBJIEHHBIN CPOK
C HCIIOJIb30BAaHUEM peKOMEHIaIui
MpernoaaBaTers;
— TIOKa3aHBBICOKUH  ypOBEHb  3HAHUS
M3yYEHHOT0 MaTeprualia o 3a1aHHOM
TeMe,

— TIPOSIBIICH TBOPUYECKHH MOIXO,

— yYMEHHE TJIyOOKO aHaJu3UpOoBaTh MPOOIEMY
51 NeJaTh o0oOmaronme MPaKTHUKO-
OpPUEHTUPOBAHHBIC BHIBOIBI,

pabota BbIMOJHEHA Oe€3 OMMOOK W HEIOYETOB

WJIM JIONYIIEHO He O6osiee 0JJHOTO HeloYeTa.

5

OTIu4HO

3aJ1aHHE BHITIOJTHEHO B yCTaHOBJICHHBIN
CPOK C HCIIOJb30BAaHUEM PEKOMEHIAIUN
MIPETIOIaBaTEelIs;
— TOKa3aH XOpOIIMH YpPOBEHb  BJIAJACHUS
M3YYCHHBIM MAaTEPUAJIOM I10 33JJaHHOH TeMe,
— paboTa  BBIMOJHEHA  TOJHOCTHIO,  HO
JOIYIIIEHO B HEW:
a) He OoJiee OAHOM HEerpyOoil OmMOKU U OJHOTO
Hejiouera 0) uiau He 6os1ee IBYX HETI0YETOB.

Xopouio

— 3aJaHUCBBIIIOJIHCHO B YCTaHOBJIeHHBIf/'I
CpOK C YaCTUYHbIM HUCIIOJIb30BaAHHUEM
peKOMeHI[aLII/Iﬁ IperIoaaBaTClIA,
— IHIPOACMOHCTPHUPOBAHBI MHWHHNMAJIBHBIC
S3HAHHA 110 OCHOBHBIM TCMaM HM3YYCHHOTIO

Y noBneTBOp
WUTEJIbHO




MaTepuana,

— BBIMIOJIHEHO HE MEHEE TOJIOBHUHBI PaOOTHI
WM JIOMYIIEHBl B HeW a) He Oosee aByX
rpyOBIX OLINOOK,

0) He OoJyee omHOU TPyOOW OIMMOKKH W OTHOTO

Hejo4eTra, B) He Oosiee JBYX-TpeX HErpyObIx

OIIHOOK,

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

IpU OTCYTCTBUU OMHMOOK, 4—5 HEJI0YEeTOB

— YHCIO OLIMOOK M HEOYETOB MPEBOCXOJUT
HOpPMY, TPU  KOTOPOH  MOXKET  OBbITh
BBICTABJICHA OILIEHKA «YJIOBJIETBOPUTEIHHO
WU €CIM MPABUJIBLHO BBIMOJHEHO MEHEE
MTOJIOBUHBI 33]/IaHUS;

2-0

Heynosiners
OPUTEIBHO

ecni  oOydaromMiicss  He  NpUCTyHal K

BBIIIOJTHEHUIO 3alaHds ~ WIW  TPaBUIBHO

BBINIOHUA He Oonee 10 mpoIEeHTOB Bcex

3aJaHUIl.

Kputepun onieHKH npoekTa
Kpurepuii YpoBHU chOPMHUPOBAHHOCTH HABBIKOB MPOSKTHOM
JESITEILHOCTH
ba3oBrrit IToBbIIIEHHBIHI

CamocTosITeIbHOE Pabora B 11ennom Pabora B 11ennom
pUOOPETCHHE CBUJIETEIBCTBYET O CBUJIETEIBCTBYET O

3HAHUU U PELICHUE
nmpo0iaem

CITOCOOHOCTH
CaMOCTOSITEJIBHO C OIOPOU
Ha ITOMOIIb PYKOBOIUTESA
CTaBUTH MPOOJIEMY U
HAXOJHUTh IyTH €€
peleHNs;
MIPOJICMOHCTPHUPOBAHA
CIIOCOOHOCTH MPUOOPETATh
HOBBIC 3HAHUS W/WIH
OCBaMBaTh HOBBIC CIIOCOOBI
NIEHCTBUM, TOCTHTaTh OojIee
rIyOOKOT0 MOHUMAaHUs
H3YYCHHOTO

CIIOCOOHOCTH
CaMOCTOSITEIILHO CTaBUTh
po0JIeMy ¥ HaXOJIUTh Iy TH
€€ pEeIICHHUS;
IPOJACMOHCTPUPOBAHO
CBOOOTHOE BJIAJICHUE
JIOTUYECKUMH OTICPaITUsIMHU,
HaBbIKAMHU KPUTHYECKOTO
MBIIIICHHS, YMCHHE
CaMOCTOSITEJIbHO MBICIIHUTD;
IPOJCMOHCTPUPOBAHA
CITOCOOHOCTH Ha ITOU
OCHOBE NMPUOOpPETaTh HOBBIE
3HAHUS U/WJIA OCBAaUBATh
HOBBIE CIIOCOOBI JCHCTBHH,
JocTUTaTh 0oJiee TIIy00KOro
MOHUMAaHUS TPOOIEMBI

3HaHue npeamera

[IponeMOHCTPUPOBAHO
MOHMMAHUE COJICPKAHMUS

IIponemMoHCTpUPOBAHO
CBOOOJTHOE BJIAJICHUE




BBITIOJITHEHHOHN paboThL. B
paboTe U B OTBETax Ha
BOMPOCHI IO COJIEPIKAHUIO
paboOThI OTCYTCTBYIOT
rpyObIe OMMOKH

IIPEAMETOM ITPOEKTHOU
nesaTenbHoCTH. OmunoKu
OTCYTCTBYIOT

PerynstuBHbIe [TpoeMOHCTPHPOBAHEI Pab6oTa TiarenpHO
JCHCTBUS HaBBIKH ONPE/ICIICHUS TEMbI | CIUIAHUPOBAHA U

Y IUIAHUPOBAHUS PAOOTHI. MOCJICTOBATEIILHO
PaGoTa moBenieHa 10 KOHIIA | peaar30BaHa, CBOCBPEMEHHO
Y MPE/ICTaBICHA KOMUCCHH, | TIPOMICHBI BCE
HEKOTOPBIC ITAIbI HEOOXOIUMBIC ITAITbI
BBITIOJTHSUTACH 10T OOCYKICHUS |
KOHTPOJIEM U TIPH IIPEICTaBJICHHUS.
oJiIepKKe pykoBoauTeas. | KoHTposb n KoppeKius
[Ipr 3TOM TPOSBIAIOTCS | OCYIIECTBIISIIUCH
OTJICJIBHBIC SJICMCHTHI CaMOCTOSITEIIEHO
CaMOOIICHKH U
CaMOKOHTPOJIS
oOyyarorerocs

KomMmyHHKaIwst [TpoaemMoHCTpUpPOBaHBI Tewma sicHO ompenenieHa u
HaBBIKU 0(hOpMIICHUS MOSICHEHA.
MPOEKTHOM pabOThI u | Tekct/coobieHre XopoIo

IIOSICHUTEJIbHOM 3aIIUCKH, a
TaKXe NOATOTOBKHU MPOCTON
npe3eHTanuu. ABTOp
OTBEYAET HA BOIIPOCHI.

CTPYKTypHpOBaHbI. Bce
MBICJTH BBIPQKCHBI SICHO,
JIOTUYHO, TIOCJIEI0BATENILHO,
apryMEHTUPOBAHHO.
PaGora/coobmnieHue
BBI3BIBAET UHTEpPEC. ABTOP
CBOOO/IHO OTBEYAET HA
BOITPOCHI

Tadaunma cooTBeTCTBUSA
0AJIbHO-PEMTHHIOBOT0 M OTMETOYHOT0 KOHTPOJIsI

YpoBeHnb Cymma TpaguuuoHHasA OLIEHKA
chopMUPOBAHHOCTH PERTHHIOBBIX
KOMIIeTeH Uil 0aJJI0B
[ToBbIIEHHBIN 90-100 OT1iM4HO
ba3zoBrIit 75-89 XopoIo
[ToporoBbiii 60-74 Y 10BIETBOPUTEIBLHO
HenocraTounsrit Menee 60 HeynosneTBopuTesbHO

Kpurepuu ouenku auddepeHuupoBaHHOTO 3a4€Ta:




[TpomexyTouHas aTTecTauus OCYIIECTBIISETCS B BUJIC
g depeHIIMPOBAHHOTO 3a4eTa.

JuddepeHunpoBaHHbI 3a4eT — TMpecieyeT Leidb OLEHUTh paldoTy
CTyJCHTa 3a CEMECTp, MOJy4YeHHbIE TEOPETHUYECKHE 3HAHUS, HX MPOYHOCTH,
pa3BUTHE TBOPUECKOTO MBIIUICHUS, MPHUOOPETEHHE HABBHIKOB CaMOCTOATEIHHOU
paboThl, YMEHUE CHUHTE3UPOBATh IIOJyYCHHbIE 3HAHUA W TPUMEHATH HX K
PEIICHUIO MPAKTUYECKUX 3a]1a4.

Ne Kpurepuu ouenkn Bbaaasl | Ouenka
n/n
1 OOyuaromuiics Mpu OTBETE HA BCE BOMPOCHL: | 5 OtnuynHo
- MTPOSIBUII rI1yOOKHe, TBOPYECKHUE
CIOCOOHOCTH B TOHUMAHUU  HU3JIOKEHUU
y4eOHO-TIPOrPaAMMHOTIO MaTepuana;
MOKa3bIBAET BBICOKUI YPOBEHb
KOMIIETEHTHOCTH;

- YCBOMJI B3aMMOCBSI3b OCHOBHBIX MOHATHU H
JUCIUTUINH, UX 3HaYEHUE 1)1 puodperaeMoit
npodeccuu; aHAIU3UPYET OCHOBHBIEC MOHSTHS
C TOYKM 3pEHHS PpaA3NUYHBIX aABTOPOB,
JEMOHCTPUPYS 3HAHUE y4eOHOM,
IIEPUOTUYECKOU 51 MoOHoTrpadudecKoi
JUTEpaTypbl, 3aKOHOAATEIbCTBA B paMKax
TEeMAaTUKU JUCHUIUIMHBI W TPAKTHUKUA €ro
MIPUMEHECHUS;

- TOKa3plBa€T  BCE€  CTOPOHHUE W
CUCTEMATUYECKUE 3HAHMS TEOPETHUYECKOIrO
Marepuana; BUAUT  MEXAUCIUIUIMHAPHBIE
CBSI3H;

- npodeCCUOHANIBHO, rpamMoTHO,
IIOCJIEIOBATEIBHO, XOPOIIMM SI3bIKOM YETKO
u3jiaraer  Marepuars, apryMEHTHUPOBAHO
dbopMyIHpyeT BHIBOJIBI;

- TOJIHO, TPaMOTHO U IIOCJEN0BATEIBHO
W3JIOXKUJT OTBETHl HAa BCE JOIMOJHUTEIbHbBIC
BOIIPOCHI U 33JJaHUS.

2 - TIOKa3bIBa€T  JIOCTAaTOYHBIM  ypoOBeHb | 4 Xoporo
KOMIIETEHTHOCTH,  3HaHHUS  JIEKIIMOHHOTO
Marepuaina, Yy4eOHOW U  METOAUYECKOMU
JUTEPATYPhl, 3aKOHOJATEIBCTBA U MPAKTUKHU
€ro NMPUMEHEHUS;

- TOKa3bIBaeT IIOJHOE, HO HEIOCTAaTOYHO
rIyOOKOE€  3HaHUE  Y4eOHO-TIPOTPaMMHOTO
Marepuana, JIOIYCTHII KaKHhe-1mo0




HETOYHOCTH B OTBETaX, CBOOOTHO OTMEPHUPYET
MOHATUSMHU, METOJaMHU OICHKH TPHUHSITHS

pelIeHn;

- MMEET IIPEACTABIICHUE 0
MEXKIMCIMIUIMHAPDHBIX ~ CBS34X,  YBA3BIBACT
3HaHUS,  IOJYYEHHbIE IIPM  U3YUYCHUU
Pa3InYHBIX JUCLUIUIVH, yMmeer

aHAIM3UPOBAaTh NMPAKTUYECKUE CUTYALUH, HO
JOITyCKaeT HEKOTOPBIE MTOIPEIIHOCTH;

- YBEPEHHO U NpO(ECCUOHATIBHO, TPAMOTHBIM
A3BIKOM, SICHO, YETKO M TOHATHO H3JIaraer
COCTOSIHUE€ W CYThb BOIIPOCA; IPUBIIEKACTCS
UH(OOPMATUBHBIA W WJUIFOCTPUPOBAHHBIN
Marepuaj, HO TIpU OTBETE JOMYCKAaEeT
HEKOTOPbIE OTPEIIHOCTH;

- BOIIPOCHI, 33JaBAEMBbIE DK3aMEHATOPOM, HE
BBI3BIBAIOT CYLIECTBEHHBIX 3aTPyAHEHUI.
Jlonyckaetcsi1-2 He3HAaUUTENbHbIE OMIUOKH.

- TIOKa3bIBa€T  IIOBEPXHOCTHBIC  3HAHUS
y4eOHO-IPOIPAaMMHOTO  MaTepuana, MpH
OTBETE OTCYTCTBYET JIOJDKHAS CBSI3b MEXIY
aHaJU30M, apryMeHTallue W BBIBOJIAMM;
OJIHAKO B IICJIOM B IIOJTHEE OPUCHTUPYETCS B
POPHITHPYFOTITIX IS JTAaHHOU
CIIEIMAILHOCTH AUCIIUILUIMHAX;

- BJAJEET TPAKTUYCCKUMU HaBBIKAMHU, HO
YyBCTBYET c€0s HE YBEPECHHO TNpU aHAIHM3E
MEXIUCITUTUTMHAPHBIX CBSI3EH;

- Ha TIOCTABJICHHBIC BOMPOCHI OTBEYACT HE
YBEPEHHO;

- B OTBETE¢ JIOMYLIEH pPSJ JIOTHYCCKUX
OIINOOK, apTyYMCHTBI IIPUBJICKAIOTCS
HE0CTATOYHO BECKHE;

- OTBET KOMIIO3MIIMOHHO HE BBICTPOCH,
JTEMOHCTPUPYETCS CpeaHUI YPOBEHb
BIAJICHUSI  JIUTEPATYPHBIM  SI3BIKOM  TIPU
(GhOpMyTUPOBAHHUH TE3UCOB M ApTYMEHTOB;

- Ha TIOCTABJICHHBIE KOMHCCHEH BOMPOCHI
3aTPyAHSICTCS C  OTBETaMH, IIOKa3bIBacT
HEJIOCTATOYHO ITyOOKHE 3HAHMS.
Jlonyckaercs He 6oJiee 3—4 onmooK.

Y nosieTBo
PUTENBHO

- HE YCBOWJ 3HAYHUTEIHHYIO YacTh y4eOHO-
MPOrPaMMHOTO MaTephaia WM TOKa3bIBACT
KpaiiHe cjabple 3HaHHs Y4eOHOro mMaTepuara,

2-0

Heyno
BJIETBOPH
TEJIbHO




4.

HU3KHUHA ypOBEHb KOMIIETEHTHOCTH;
-IEMOHCTPUPYET  KpaiHe HEYBEPEHHOE
U3JI0’KEHUE BOIIPOCA;

- UMeEEeT CJ1a0bIi YPOBEHb
npo(hecCHOHANBHBIX 3HAHUU, 3aTPYIHICTCS
OpU aHaldu3e NPAKTUYECKUX CUTYyalluid; He
MOXET TPHUBECTH MpPHUMEPHl W3 peaTbHON
NPaKTUKH;

- HE YBEpPeHHO H  JIOTUYECKH  HE
NOCJEeIOBaTebHO H3JIaraeT MaTepual; B
OTBETE MPHUCYTCTBYIOT CEPHhE3HBIC HAPYIICHUS
KOMITO3UIIMOHHBIC, pEUEBHIE U HOPMATHUBHBIE;
- HEMpaBWJIBHO OTBEYACT Ha MOCTaBIICHHBIC
’K3aMEHATOPOM BOMPOCHI MM 3aTPYIHACTCS C
OTBETOM; OTKa3bIBAECTCS OT OTBETA.

CraBuTcs TpH HAIWYUH  CBBINIE TISTH
OLLINOOK.

KOHTpOJIbHO-OIIeHO‘leIe cpeacrsa




4.1.

1.

2.

B-—
r—
3.

4.

5. Vkaxwurte MOJIeKyJsIpHYIO hopMyiy TuapoopTodochara Maruus:

1.

E—
B-—
r—
2.

b—
B -

r—
3.

4.

5.

MaTepna.m,l OLCHOYHBLIX CPEACTB 1JId BXO/THOI'0 KOHTPOJIsA

BXOI{HOG TECTUPOBAHUE IO NUCHUIIJIUHE Xumus

BapuanT Ne 39

VYKaXuTe psifl, 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)2, RbOH;
Mg(OH)2, Mn(OH)2, LiOH, NH4OH;
Al(OH)3, Zn(OH)2, Cr(OH)s, Pb(OH)z.
Vkaxure npasuibHoe HazBauue coarn FEOH(NO3)2:
A — rupokconutpar xenesa (11);
b — rugpokconutpar xesesa (111);
B — nurunpoxconurpar xenesa (I11);
I' — nuruapoxconurpur xkenesa (111).
[TpuBenute npaBmwiIbHOE Ha3BaHue BemecTBa H2SO3:
A — cepHUCTas KUCIIOTA,
b — cepHas kuciora;
B — cepoBoopoHas KUCIIOTA,
I — okeupa cepsi (1V).

A — MgHPOs3; b — Mg3(POs)2; B — MgHPOq,

Bapuant Ne 2

Kaxkoii psan conepKuT Uil OCHOBHBIE OKCUJIBI:
A — Mn207, CrO3z, SO2, N2Os;
Na20, CuO, CrO, FeO;
S0O3, P20s5, K20, Cux0;
ZnO, SnO, SiOz, NO.
VYkaxute psaf, coaepKaiuid ToTbKO OJJHOOCHOBHBIE KUCTOTHI:
A — HF, HBr, HNOs3, H3POyg;
HI, HNO2, HCIO4, CH3COOH,;
H2COs, H3PO3, H2SO4, H2Cr207;
HPO3, H2S, HCIO, H2SiOa.
VYkaxute npaBuibHoe HazBanue coi NaNOo:
A — HUTpAT HaTpus;
b — HuTpua HaTpus;
B — amup vatpus;
I' — HuTpuT HaTpUs.
[TpuBenute npaBunsHOE Ha3BaHue BemecTBa NazHPO4:
A — ruapokcodocdar HaTpus;
b — runpodocdur natpus;
B — nuruapooprodocdar Hatpus;
I' — runpooptodocdar Hatpus.
VYkaxuTte MOJIEKYISIPHYIO (GOpMyITy CEpOBOOPOTHON KUCIIOTHI:

I' — Mg(H2PO4)2.



A — H2S0s3; b — H2S; B —-H»S0Os; T —H25,0s.

Bapuant Ne 3

1. VYxkaxwure psij, colepKailui JIUIIb aM(pOTEPHbIC OKCHIIBI:
A —H20, Al,O3, Na20O, CaO;
b - P03, K20, Cu20, SO;
B -Sn0, Zn0O, BeO, Cr20s;
I' - Li20, CO2, NO2, BaO.
2. Kakoii psaa coepKuT TOJIBKO KUCIOPOICOACPKAIINE KHCIOTHI:
A — HF, H2Cr,07,HCI, CH3COOH;
b — HCIO, H3POs3, HBr, H2SO4;
B — HI, HNO2, HCIO4, H2S;
I' = HNO3, HPO3, H2CO3, HMnOa.
3. IlpuBeaute npaBuibHoe HazBanue conu Ba(HCO3),:
A — ruapokapOoHar O6apusi;
b — runpocunukar 6apus;
B — murnapoxap6onar 6apus;
I' — muruapocunukar Gapusi.
4. Vxaxwurte npaBuwibHOE HazBaHue BemecTBa FEOHSO4:
A — ruapocyibdar sxenesa (11);
b — cynsdat ruapokcoxeresa (I1);
B — cynbdat rumpokcoxenesa (11);
I' — cynbdut runpokcoxenesa (111).
5. TlpuBenuTe MOJIEKYJISPHYIO (POPMYITY a30TUCTOM KHCIIOTHI:
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 — Al>O3, Zn0O, BeO, Cr,0s3;
I' - Cl,0, CuO, MgO, H20.
2. Kaxko# psii cCOOep>KUT JUIIH IETIOYH:
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)2, Pb(OH)4, FrOH.
3. Vkaxure npaBuibHOE Ha3zBaHue coiu Fex(S0a4)z:
A — cynsdur xenesa (11);
b — cynsdun xenesa (11);
B — cynbdar xenesa (I1);
I' — cynbdat xenesa (I11).
4. Tlpusenute npaBuibHOE Ha3BaHKe BemecTBa (ZNOH)3PO4:
A — optodocdar 1uHKa;
b — tpurunpokcodocdar unHka;
B — oprodocdarruapokcornka;
I' — rugpoopTodocdar nuHka.
5. YkaxxuTe MOJIEKYJISIpHYIO (OpMYyITy THAPOCYIb(aTa MarHus:
A —Mg(HSO3)2; B —Mg(HS)2; B — MgHSOq; I' — Mg(HSOx)a.

Bapuant Ne §



1. Kakoii psiig coaepX HT TOIBKO aM(pOTEPHbBIE OKCHIBI:
A — Cr203, PbO, SnO, Al»03;
b —-2Zn0, MgO, SO,, NO;
B — SOs3, P20s, N2Os, COy;
I' - K20, MgO, SOs, Li20.
2. Kaxoii psit COIEPIKUT JIUIIb OECKUCIOPOIHBIE KHCIOTHI:
A —HS, HCI, HF, HI;
b — HBr, HNOs3, HCIO, CH3COOH,;
B — H2S03, HCIO2, HNO>, H3POg;
I' — H,CO3, HMnO4, HCIO4, H2SiOs.
3. VkaxuTte npaBuwibHoe Ha3Banue cou Cr(OH)2NOs:
A — rugpokconutpat xpoma (I1);
b — rugpokconutpat xpoma (I11);
B — muruapokconurpar xpoma (I11);
I' — nuruapokconutput xpoma (111).
4. Tlpusenute npaBuiabHOEe Ha3BaHue BemecTBa ZN(H2PO4)2:
A —rugpooprodocdar nuHKa;
b — nurunpooprodocdar nuHKa;
B — oprodocdarrunpokconntka;
I' — oprodocdar nuHka.
5. VYkaxwuTte MOJEKYISIPHYIO (GOpMyITy KPEMHHEBOMH KHCIIOTHI:
A —HSO3; B—-HxCO3; B—H»S04; T —H,SiOs.

4.2. Marepuajbl OlIeHOUYHBIX CPEICTB IJI TEKYIIero KOHTPOJIs

4.2.1. Cucrembl 3a1aHii B TecTOBOM dopme

HasBanue TeMbl CTtpoeHue aTOMOB XMMHYECKUX 3JIEMEHTOB U ITPUPOAA
XUMHYECKOU CBSI3U
PesynbTaT 00yueHus CocraBisaTe XuMuueckue GopMyIIbl COSTUHCHUH B

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

OO01me KOMIeTeHIUH OK1

Bapuanr |.

1.B yem gpusuueckuii cmvlci HoMepa nepuooa.:

A) MOKa3bIBAET KOJIMYECTBO 3JIEKTPOHOB HA BHEIIHEM YHEPTreTUYECKOM YPOBHE;
b) nmoka3pIBaeT KOIMYECTBO IHEPTETUUECKUX YPOBHEM;

B) cooTBEeTCTBYET BaJIEHTHOCTHU 3JIEMEHTA.

2. B nobounwvie nooepynnuvl nepuoouyeckoti cucmemvl 6X005m:
A) XUMHUYECKHUE DIIEMEHTHI MAJIBIX ITEPHOIOB;

b) xumuyeckue 3neMeHTbl OOJbIINX ITEPUOIOB;

B) xumMuueckre 31eMeHThI MaIbIX U OOJBIINUX TIEPUOJIOB.




3. AmomHuulti paduyc ¢ yseauyenuem 3apsaoa s0pa 8 21asHOlU noOcpynne:
A) yBenuuuBaercs;  b) ymeHsIaercs; B) He n3mensercs.

4. DnemenmapHasn yacmuya a0pa amoma, onpedenaionds e2o 3apso:
A) HeiitpoH; b) mpotoH;  B) anekTpoH.

5. Kakoe xapakmep cgoticme 8vicuie20 OKCUOa Xumuieckoeo snemenma Ne 16:
A) OCHOBHBI; b) amdoTtepnbiii; B) KHCIOTHBI.

6. Yem paznuuaromes 10pa u30monos:
A) 4MCJIOM MTPOTOHOB U YKUCJIOM HEUTPOHOB;  b) uncinom npotoHos; B) unciom
HEUTPOHOB.

7. Kaxou anemenm nposensiem naubosiee sApKo GulpajiceHHbvle HeMemaliudecKue
ceolicmea:
A) kucnopon;  b)cepa;  B) cenen.

8. Kaxou snemenm nposensem Haubonee SPKO BblPANCEHHbIE MEeMALIUYecKUe
ceolcmea.

A) nuTuii; b) pyOunui; B) xanuii.

9. Aopo amoma cocmoum u3:

A) IPOTOHOB U AJIEKTPOHOB;  b) 3JE€KTPOHOB U HEUTPOHOB; B) nelitpoHoB u
IPOTOHOB.

10. Kax usmensromcs ceolicmea 31eMeHmMo8 GHYMpU nepuooa ¢ yeeiuveHuem
3aps0a s0ep ux amomos:
A) NJIaBHO; b) ckaukoo6pa3Ho; B) He uzmenstores.

Bapmuanr I1.

1. Kaxue snemenmapmsie uacmuybl 6X00am 6 COCMA8 amomMHO20 A0pa:
A) TOIBKO MPOTOHBI

B) Tos1bKO HEUTPOHBI

C) npoTOHBI U HEUTPOHBI

D) HeHTpOHBI U DJIEKTPOHBI

2. DKcnepumenmanvHo OOHAPYIHCUTL IJIEKMPOHbL 8 COCMABe AMOMO8 U 0al UM
Ha38aHue y4eHolli-Qusux:

A) Ixx. Tomcon B koniie XIX B.

B) K.Ileppen B XIX B.

C) Cronu B XIX B.

D) O.Pe3epdopn B XX B.

3. Maccy, pasuyro macce amoma 6000poda (MpuHAMOU 8 XuMuu 3a eOuHuyy), u
3aps0 +1 umerom ciedyowue d1emMeHmapHble YaCmuybl.

A) HEUTPOHBI

B) snekTpoHnbl

C) nonsl

D) npoToHsl



4. Ilpu noodaue 6blCOK020 HANPANCEHU HA INEKMPOObl 6 BaKyyme ObL1O
0OHapYJICeHO  AGNleHUe, HA36AHHOe KamoOHuvMu jaydyamu. Kamoouvie nyuu
OKA3AIUCH!

A) IOTOKOM 3JIEKTPOHOB OT aHOJIa K KaTOLy

B) moTokom 37€KTpOHOB OT KaToja K aHOLy

C) NOTOKOM MPOTOHOB OT aHOJA K KaTOY

D) noTokoMm MpOTOHOB OT KaTojAa K aHOLy

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

6. B ocnoge s0epHbIx npoyeccos nexcum usmeHeHue:
A) 4ncia 3JeKTPOHOB B aTOME

B) uncna HEeUTPOHOB B sAJIpe aToMa

C) unciia MpOTOHOB B SAPE aTomMa

D) maccel aToma

7. Kaxue wacmuywl Ha3v186ar0mcs U30mMonamu.

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

B) aTombl, nMeroIIme oaMHAKOBBIHN 3apsij], HO pa3Hyl0 Maccy

C) aToMBI ¢ pa3HBIM 3apsI0OM fJIpa, HO C OJIMHAKOBOW Maccou

D) pa3HOBUAHOCTH aTOMOB OJTHOTO M TOTO € AJIEMEHTA, UMEIOIIYI0 Pa3HOE YHCIIO
AIIEKTPOHOB

8. Tpumuu - smo uzomon:
A) TuTaHa

B) Bozopona

C) xmopa

D) renus

9. Dnekmponbl amoMHOU 000JOUKU HAXOOAMCS HA HEKOMOPOM PACCHMOSHUU OM
a0pa amoma, HO He NPUMSAUBAIOMCS K HNOJOHNCUMENbHO 3aPSHCEHHOM) S0pY,
nOMOMY YUMo

A) DJIEKTPOHBI B aTOME ITOCTOSTHHO JIBIKYTCSI BOKPYT sipa

B) anekTpoHBI B aTOME HE UMEIOT OTPHUIIATEIIBHOTO 3apsiia

C) BIEKTPOHBI CUIIBHO YJIaJI€HBI OT s/Ipa

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

10. Yucno s1eKkmpoHO8 Ha 6HEWHeM DHEePeemudeckom YpPOBHE IJeKMPOHHOU
0007104KU AMOMA O XUMUUECKUX DTIEMEHMO8 2NAGHbIX NOOZPYNN PAGHO:

A) HOMepy psina B Tabnuiie MeHaeneena

B) nomepy nepuoja B Tabnuiie Meneneena

C) oTHOCUTEIHLHOM aTOMHON Macce XUMHYECKOTO dJIEMEHTA

D) Homepy rpymnisl



11. Makcumanvnoe 4ucio 31eKMpPOHO8 HA GMOPOM IHEPLeMmu4eckKomM YpoGHe 8
amome:

A) nBa

B) Bocemb

C) uetnipe

D) onun

12. Bvibepume 6epHoe ymeaepoicoenue:

A) yeM MeEHbIIIE 3amac SHEPruu BJEKTPOHA, TEM MEHBIIE IO pa3MepaMm €ro
opOuTah

B) uwem Oosbime 3amac 3HEPruW JJICKTPOHA, TEM MEHBIIE MO pa3MepaM €ro
opOuTah

C) pa3mepbl opOuTaneil 3JIEKTPOHOB CBS3aHbI C KOJMYECTBOM DJEKTPOHOB Ha
JTAHHOU OpOUTAIIH

D) pazmep opOuTanu He 3aBUCUT OT SHEPTUH IECKTPOHA

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

A) 2s%n 3s23p®

B) 2s%2p°u 3s%3p°®

C) 2s%u 2s%2p°

D) 1s? u 1st

14. Bvibepume xumuuecKkuil 91emMeHm, KOMOpslli OMAUYAemcs Om OCMAIbHbIX N0
XUMUYECKUM CEOUCBAM (AKMUBHOCMU).

A) Ne5

B) 18

C) Ne2

D) Nel0

15. Amom osnemenma umeem  INEKMPOHHYIO  KOHQPUSYPAUUIO — BHEULHE2O
anepeemuyecko2o yposus 3St. Jlnsa nezo naubonee xapakmeproe c60UCme0:

A) oTHaBaTh U MPUHUMATH 3JIEKTPOHBI

B) nmpuHuMaTh 31€KTPOHBI

C) HE UBMEHSTH CTETICHh OKUCJICHHUS] B XUMUUYECKHUX PEaKIIUIX

D) otnaBaTh 2JIEKTPOHBI

16. Vkaoicume neseproe ymeepoicoeHue:

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

B) B npenenax onHOW U TOM e TPyIIibl (B TJIABHOM MOATPYNIE) YBEIUYUBAIOTCS
3apsiibl ATOMHBIX SIIEP

C) B mpenenax OJHOW W TOM K€ TPyNIbl (B IVIABHON MOATPYIIE) YBEIUUMBAIOTCS
METAJJTIMYECKUE CBOMCTBA 3JIEMEHTA

D) B npenenax ogHON M TOW >Ke TpymIbl (B TJIABHOW MOJATPYIINE) PacTeT YUCIIO
HHEPIreTUYECKUX YPOBHEN B aTOME



17. Kak nHa3zvlearomcs paouoakmugHsle 1y4u, Komopbsle He HeCym 3JeKmpuieckKo2o
3apsoa:

A) Gerra-myuun

B) kucinopoaHslii ras

C) ramma-ityuu

D) anbda-nyun

18. Ha o0Hnom p-nodyposhe He modicem HaAX0O0UmvCsi:
A) 1 sanexTpon

B) 6 sanextpoHoB

C) 8 2neKkTpoHOB

D) 2 snextpona

19. Dnemenm c nopsaokosvim Homepom 15, umeem:

A) AT BHEIIHHUX >JIEKTPOHOB B KOHPUTypanun 3s33p?
B) ATk BHEIIHUX SIEKTPOHOB B KOHQUTypauu 3s°3p°
C) nATh BHEIIHUX SIEKTPOHOB B KOHPUIypanuu 3s23p°
D) n4Th BHEIIHUX 3JIEKTPOHOB B KoH(urypauuu 3s'3p?

20. KaKle MUHRUMATIbHYIO U MAKCUMAIBHYIO 6AJI€EHMHOCMb umeem cepa 6
XUMUYECKUX COCOUHECHUSIX!

A) Il u VI

B) IV u VI

C)llulV

D)Iull

HazBanue Tembl Kiaccudukanuys, HOMEHKIIaTypa U CTPOSHHE
HEOPTraHUYECKUX BEILIECTB

Pesynbrat oOyueHus KnaccuduimpoBarh HeOpraHmuecKue BEiecTBa B
COOTBETCTBHHM C UX CTPOECHUEM

OO01mme KOMIIETEHIINT OK 01

Bapuant Ne 45

1. VYkaxute psf, coAepKaluid TOILKO KAUCIOTHBIC OKCHJIBI:
A —Na20, Ca0, PbO., SiOy;
b — P,03, Zn0O, BeO, Cr0s;
B — S0O3, P20s, N2O3, COg;
I' - K20, CuO, CO, FeO.
2. Kaxoii psan cogep uT numib aMpoTepHbIE TUAPOKCUIBL:
A — Sn(OH)2, Ba(OH)., Fe(OH)s, NaOH;
b — KOH, Ca(OH)2, Cu(OH)., RbOH;
B — Mg(OH)2, Mn(OH)2, LiOH, NH4OH,;
I' — AI(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)..
3. Vkaxwure npaBuibHoe HazBanue conu FEOH(NO3)2:
A — ruapokconutpart xenesa (11);
b — ruapokconutpat xenesa (I11);
B — murunpoxconutpat xenesa (111);




I' — nuruapoxconutpur xenesa (111).
4. TlpuBemute mpaBuiIbHOE Ha3BaHue BemiecTBa HaSO3:
A — cepHUCTas KUCIIOTA,
b — cepnas kucnora;
B — cepoBoopoHast KHCIIOTa,
I' — oxcun cepsr (1V).
5. VYkaxure MoieKyssipHyto Gopmyiny rugapooprodocdara MarHus:
A — MgHPO3; B — Mgs(PO4)2; B — MgHPO4; I’ — Mg(H2PO4)s.

Bapuant Ne 2

1. Kaxoii psa conepKUT JUIIb OCHOBHBIE OKCHU/IBL:
A — Mnz07, CrOs, SO2, N2Os;
b — Naz0, CuO, CrO, Fe0;
B — SO3, P20s5, K20, Cu20:;
I' - ZnO, SnO, SiOz, NO.
2. VYKaxwure psaf, colepKalluil TOIbKO OJJHOOCHOBHBIE KHCIOTHI:
A — HF, HBr, HNOgz, H3POg;
b — HI, HNO2, HCIO4, CH3COOH;
B — H2CO3, H3PO3, H2SO4, H2Cr207;
I' - HPO3, H2S, HCIO, H2SiOs.
3. Vkaxwure npaBwibHOe HazBaHue com NaNO»:
A — HUTpaT HaTpu;
b — HuTpux HaTpus;
B — amnp natpus;
I' — HuTpuT HaTpus.
4. TlpuBemute npaBuibHOE Ha3BaHue BemecTBa NaoHPO4:
A — rugpoxcodocdar HaTpus;
b — runpodochur Hatpus;
B — nuruapooprodocdat Hatpus;
I' — runpooptodocdar Hatpus.
5. Vkaxure MOJEKYISIPHYIO (HOpMYITy CEPOBOJOPOTHON KUCIIOTHI:
A —H2S03; b —H.S; B —-H»S0Os; T —H25,0s.

Bapuant Ne 3

1. Vkaxwure psn, cogepxaimui Iuib aM(pOTEpHbIE OKCUIBL:
A — H20, Al,03, Na2O, Ca0O;
b - P203, K20, Cu20, SOg;
B -Sn0, Zn0O, BeO, Cr20s;
I' - Li2O, CO2, NO2, BaO.
2. Kakolt paa conepXuT TOJIBKO KUCIOPOJICOAePKAIIUE KHCIOTHI:
A —HF, H2Cr,07,HCI, CH3COOH:;
b — HCIO, H3POs, HBr, H2SOs4;
B — HI, HNO2, HCIOg4, HS;
I' - HNOgz, HPO3, H2CO3, HMnOa.
3. IlpuBenure npaBuibHOE Ha3Banue coian Ba(HCO3)::
A — runpokapOoHat Oapus;
b — runpocunukar Gapus;
B — muruapoxap6onat 6apus;
I' — muruapocuukat 6apus.
4. Vxaxwurte npaBuibHOe HazBaHue BemecTBa FEOHSO4:
A — ruapocynbdar xenesa (I11);
b — cynbdat runpoxcoxenesa (11);



B — cynsdat ruapokcoxkenesa (111);
I' — cynbdut runpokcoxenesa (111).
5. IpuBeauTe MOJEKYIAPHYIO (GOPMYITY a30THCTON KHCIOTHI:
A —-HNO2; Bb-HNOsg; B — NH3; I' — N20Os.

Bapuant Ne 4

1. YkaxwuTe psji, couepKaini TOIbKO KUCIOTHBIE OKCU/IBI:
A — NaxO, Ca0, PbOg, SiO>;
b — SiO2, SO2, N2Os, Cl.07;
B — Al203, ZnO, BeO, Cr20s3;
I' - CI20, CuO, MgO, H:0.
2. Kakoil psig COIEepKUT JUIIb ET0UH:
A —NaOH, KOH, RbOH, LiOH;
b — CsOH, AlI(OH)s, Mg(OH)2, NH4OH;
B — Ba(OH)2, Fe(OH)3, Ca(OH)2, Cu(OH)>;
I' — Zn(OH)2, Cr(OH)2, Pb(OH)4, FrOH.
3. Vkaxure npaBuibHOE Ha3BaHue coiu Fex(SO0a4)s:
A — cynsdur xenesa (11);
b — cynbdun xenesa (11);
B — cynbdar xenesa (I1);
I — cynbdat xenesa (111).
4. Tlpusenute npaBuiabHOe HazBaHue BernecTBa (ZNOH)3PO4:
A — optodocdar uHKa;
b — Tpuruapokcodocdar nuHKa;
B — oprodocarrunpokconnnka;
I' — runpoopTodocdaT uHKA.
5. YkaxuTe MOJICKYJISIpHYIO (DOpMYITy THIPOCYIb(haTa MarHus:

A —Mg(HSOs)2; B—Mg(HS);; B — MgHSOy; I — Mg(HSOu)2.

Bapuanr Ne §

1. Kakoil psii coaepXHT TOIbKO aM(pOTEpHbIE OKCHIBI:
A - Cr203, PO, SnO, Al20g;
b —-2Zn0, MgO, SO, NO;
B — S0Os3, P20s, N2Os, CO2;
I' - K20, MgO, SOs, Li20.
2. Kako# psii COepKUT JIUILb OECKUCIOPOAHBIE KUCIOTHI:
A —H:S, HCI, HF, HI;
b — HBr, HNOs, HCIO, CH3COOH,;
B — H2SO3, HCIO2, HNO», H3POy4;
I' — H,CO3, HMnOg4, HCIO4, H2SiOs.
3. VkaxuTte npaBuwibHoe Ha3Banue coiu Cr(OH)2NOs:
A — ruapokconutpar xpoma (l1);
b — runpokconutpat xpoma (I11);
B — nuruapoxconutpat xpoma (I11);
I' — nuruapoxconutput xpoma (111).
4. Tlpuenute npaBuwibHOE Ha3BaHue BemecTBa ZN(H2PO4)2:
A —ruapooprodocdar nMHKa;
b — qurunpooprodocdar nuHKa;
B — oprodocdarruapokcormnka;
I' — oprodocdar nuHka.
5. VYkaxure MOJEKYJIPHYIO (GOpMyTTy KpEMHHEBOI KHCIOTHI:



A —H2SO3; B-H,CO3; B—-H»S04; T —H>SiOs.

Ha3Banue Tembl OU3NKO-XUMUYECKHUE CBOMCTBA HEOPTaHUYECKHUX
BEIIECTB
Pesynbrat oOyueHus CocTaBisATh ypaBHEHUS! XUMUYECKUX PEAKIIU

MOHHOTO OOMEHA C y4aCTHEM HEOPTaHUYECKUX
BemecTB. CoCTaBiATh ypaBHEHUS! XUMHUYECKUX
peakuuii HOHHOTO OOMEHA C y4acTHEM
HEOPraHWYECKHUX BEIECTB

OO0mpe KOMIIETCHIINH OK 01, OK 02

1. K kaxomy knaccy neopeanuyeckux coeourenuti omuocumces Mg(OH),?
A. ocHOBHBIE COMH

B. ocHOBHBIE OKCHBI

C. ocHOBaHUs

D. amdoTtepHbIe TUIPOKCHIBI

2. K kaxomy xnaccy neopeanuyeckux coeounenuti omuocumcs P,Os?
A. xucIopoaocoaepKamias KucioTa

B. HeconeoOpasyronuii okcu

C. KACJIOTHBII OKCH/I

D. cpennsist conb

3. Kakosa gopmyna oueuopogpocpama nampus?
A. NazPO,

B. NazHPO4

C. NaH2P04

D. N&POz

4. @opmyna kucromuoeo oxcuoa, coomsemcmeyioujeco kuciome HzPOq:
A. P05

B. P,0;

C. PH;

D. H3PO3

5. Kaxoe coedunenue sensemcs npeocmagumenem KUCi0pOOOCOOEePAHCAUUX
Kuciom?

A. H,SO3

B. HCI

C. H,S

D. SO;

6. Kaxoe coeournenue s61s1emcs npedcmasumenem HepacmeopuMvlx OCHOBAHUL?
A.KOH

B. NaOH

C. FG(OH)z

D. NH,OH




7. Ykaostrcume pso coeounenutl, cooepaicawyuii moibKo pacmeopumble 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. cMmemranHas

D. kucnas

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

B. ocHOBHas

C. cmemanHas

D. kucnas

10. Vkaosxcume pso, cooeparcawuil moabKo KUCIOMHbLE OKCUObL:
A. Na,O, Ca0O, CO;

B. SO,, CuO, CrO;

C. Mn,0O4, CuO, CrOs

D. SO3, COy, P05

11. K kaxoii epynne oxcuoog omuocumcs BaO:
A. HeconeoOpasyrolue

B. amdoTepubie

C. ocHOBHBIE

D. kucnotusie

12. C kakum u3 nepequcieHusvix eeuecmes oyoem 63aumooeicmseosams 2UOPOKCUO
KaIusL:

A. Na,O

B. SO;

C. Ca(OH);

D. NaCl

13. Kaxoe u3 seujecme npu pacmeopeHuu 6 600e 00pazyem Kuciomy.
A. NaCl

B. CaO

C. SO3

D. NH3

14. C pazbasnennoti cepHotl KUCIOMOU MONCEM 83AUMOOEUCMBOBAMb .
A. Ag

B. Fe

C.Cu

D. Pt



15. Eokue wénouu obraoarom Cc80UCMBOM paspyulams pacmumesibHvle U
Jrcusomuvle mkanu. Taxumu ceolicmeamu He obnadaem.:

A. NaOH

B. KOH

C. LiOH

D. CU(OH)2

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

17. Ilpu mepmuueckom pasnodxceHuu KAKoUu U3 YKA3AHHGLIX COaeli 00pa3yemcs
O0OHOBPEMEHHO OCHOBHOU U KUCTIOMHbILU OKCUOBL!

A. CaCOs3

B. NHisNO;

C. NaNO3;

D. KCIO3

18. Kakoe u3 ykazaHubix c80UCME ABIAEMCA XAPAKMEPHBIM 0151 B0OHbIX
pacmeopos KUCIOm:

A. OKpalmBaroT pacTBOPHI METHJIOBOTO OPAH>KEBOTO B JKEITHIN 1[BET

B. okpammBaroT pacTBOp JIakMyca B KpacHBIH I[BET

C. okpammBaroT pacTBop (peHoadTaIeHa B MATHHOBBIN I[BET

D. okpammBarT pacTBOp JJaKMyca B CHHUM 1IBET

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

B. Na,O u SO;

C. COZI/I SOZ

D. MgO u CO,

20. B kakom u3 npusedEéHHbIX YpasHeHUll peakyuii 00pazyemcs coib U 6000PO0:
A.Zn + Hy,SO4 —

B. KOH + HCI —

C.CaO + HNO3z —

D.Ca+ H,O —

HazBanue Tembl XHAMUYCCKHHN aHAIU3 P00 BOJIBI

Pe3ynbTaT 00yUueHus HccnenoBarh XUMUYECKHUM COCTAB TPOO BOJIBI
OO0mue KOMIICTCHITUH OK 01, OK 02, OK 07, IIK 3.1

1. Camoe pacnipocTpaHEHHOE BEIECTBO HA 3eMJIe:
a) MECOK;

0) rmHa;

B) BOJIA;

I') KUCTIOPOJ




2. @opmyna BOIBI:
a) NO

6) H20

B) H203

r) HO2

3. OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca OJTHON MOJICKYJIbI BOJIbI:
a) 18

0) 18 r/moub

B) I8

r) 32

4. Xumuueckas CBSI3b B MOJIEKYJIE BOJBI:
A) HoHHas

0) KOB.MOJIsIpHAs

B) KOB.HEMOJISIpHAS

') BOJAOpPOAHAs

5.TemnepaTtypa KUIIEHHS BOJBL:
a) 0°C

0) 4°C

B) 100°C

r) 200°C

6. KakoBbl OCHOBHBIE CBOMCTBA Y BOJIbI:
a) MPO3PavyHOCTh, COJICHOCTH;

0) HEMOCTOSIHCTBO (POPMBI, TEKYUYECTh;
B) OECLIBETHOCTh; MYTHOCTb.

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

0) ocTaercs B KHUIKOM COCTOSIHUM;

B) 3aMEP3aET.

8. UTO NMpOUCXOIUT C BOJIOM MIPU 3aMEP3aHUN?
a) pacumpseTcs;

0) cKUMaeTCs;

B) ocTaercs 0e3 N3MEHEHUH.

9. Ilo xako¥ NMpUYMHE JeJ HE TOHET?
a) TOHKHIA;

0) Jlerdye BOJbL;

B) IPO3PAYHBIiL.

I') KpaCUBBIH.



10. ConepxaHue Bo10pO/ia B BOJIE:
a) 89%

0) 2%

B) 11%

) 20%

Hazpanue TeMbl XHUMHYECKUMN KOHTPOJIb Ka49CCTBA IIPOAYKTOB ITUTAHUA

Pesynbrat oOyueHus NccnenoBath XUMUYECKHM COCTaB MPOIYKTOB
NUTaHUs

OO0mye KOMIIETCHIINHI OK 01, OK 02, OK 07, I1K 3.1

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

2. Peaxyus «cepebpsaH020 3epKanay xapakxmepua ojis.
a) PpyKTO3bl; ©0) INIIOKO3bI; B) Kpaxmama; T) IEJUIIOJIO3bI.

3. B nepsuunoti cmpykmype MOaeKy1 6enika 0CMamKu AMUHOKUCIOM COEOUHEHb]
MmedHcoy coootl NOCPedCcmeoM Ccredyiouell XUMUYeCKoU Ces31.;

a) nucynbduaHas; 0) BOAOPOJHAs;, B) MENTUIHAS; T) MOHHAS.

4. Ilpu cudponuze b6enxka o6pazyromcsi:
a) aMUHOKHCIJIOTHI; 0) Kpaxmali, B) IIEJUTI0JIO3a; T) caxaposa.

5. Ilpoyecc neobpamumozo ceepmuléanus 6€1K08 HA3blIBAENCA:
a) MOJIMKOHJACHCAIUs;, O) moJMMepu3alus; B) ACHATypalus; T) TMOpuIu3aiiusl.

6. Bmopuunas cmpykmypa b6enxa o6ycnoeiena céssvio:
a) MIOHHOM; 0) KOBaJEHTHOW; B) BOJOPOJHOW; T) MEMTHUIHOM.

7. Koneunvim npodykmom euoponu3a Kpaxmania aeiiaemcsi.
a) caxaposa; 0) Il0K03a; B) IEJUII0JI03a; T') ATAHOJ.

8. Benxu 6 omauuue om y2ne60008:

a) TUJIPOJIU3YIOTCS 10 AMUHOB,3 0) HE OKHUCIISIOTCS KUCJIOPOJIOM;
B) HE pEarupyroT ¢ a30THOW KHUCIIOTOH; T') COIEP>KaT B CBOEM COCTaBE aTOMBI
a3ora.

9. BepHul 1u credyroujue CysHcoenust 0 KaueCmeeHHblX peaKyusix Ha OenKu.

A) C consamu cBUHIIA O€JIKU AAl0T OpaHKEBOE OKpallliBaHUE.

b) [Ipu neiicTBUU a30THOM KUCIOTHI Ha OEJIOK TOSIBIISIETCS JKEJITOE OKPAIIMBAHHE.
a) BEpHO TOJILKO A; 0) BepHO TOJIbKO b; B) BepHBI 00a cyxkaeHus; T) 00a CyKICHUS
HEBEPHBI.




10. Bepnuvl 1u crnedyrowue cyxrcoenus 06 y2nesooax:

A) K nonucaxapuaMm OTHOCATCS IEJUTIOI03a U KpaxMall.

b) ['mrok03a TUMMYHBINA TPEACTABUTEND I€KCO3.

a) BEpHO TOJIbKO A; 0) BepHO TObKO b; B) BepHBI 00a cyxaeHus; r) oda
CY>KJICHUSI HEBEPHBI.

Ha3Banue teMbl XHUMHUYECKUM aHaIN3 MTPOO MOYBHI

Pesynbrat oOyueHus WccnegoBath XUMUUYECKHM cOCTaB MPOO MOYBBI

OO0mume KOMIIETCHITUH OK 01, OK 02, OK 07, IIK 3.1

1. Kakoii hakmop yuumeieaemcs npu pazmeuieHuu npeonpusmuii no
npou3800cmay KaauiHulx yooopenuu?

1) TpynoBoii

2) ChIpbEBOM

3) sHepreTuyecKuit

4) BOAHBIM

2. B kakom u3 20po0oeé npouszeooam gocghopnsie yooopenun?

1) Kupos

2) Mocksa

3) BockpeceHck

4) Yda

3. Kakoii 6uo npooykuuu xumuueckoii RpOMblUIAeHHOCHU RPOU3B00AM HA
Memannaypuueckux komounamax?

1) bochopubie ynobpenus

2) a30THbIE ya00peHus

3) kanuiinble y1oOpeHus

4) XUMHUYECKOE BOJIOKHO

4. Ykascume yenmp npou3zeo0cmea KaauiiHvlx y0oopenuil.

1) bepe3nnku

2) CanaBart

3) Uepenogerl

4) AnaTuThl

5. Ykaoscume 20poo, 6 Komopom umeemcs nPou3800CmMeE0 A30MHHIX YOOOPEeHUIl
HA OMX00ax MemauiypZuiecKko20 Komounama.

1) Mocksa

2) HoBoMoCKOBCK

3) Uepenogery

4) BockpeceHck

6. Umo aenaemcsa coipvem 011 NPOU3B00CHEA A30MHBIX YOOOpeHull?
1) anaTuTsl

2) U3BECTHSK

3) npupoaHbIi ra3

4) xayuyk

7. Umo saenaemca colpvem 011 npou3e00cmaea ochopuvix yooopenuii?
1) u3BecTHsIK




2) xene3Has pyaa

3) HedTH

4) anaTUThI

8. 3a600b1 no npouzeodcmay azomusix yOooOpeHuIl pazmeuiaromcs:
1) B paiioHax 700bIYU HEPTH

2) B palioHax J0ObIYM rasza

3) y MarucTpaiabHbIX ra30MpoOBOIOB

4) B LIGHTpaX TSHKEJIOr0 MAITMHOCTPOEHUS

9. Yemanoeume coomeemcmeus:

Bun ynobpenuit [lenTp mpousBoacTBa
1) ®ochopHbie A. ComkaMck

2) A30THBIE b. YBapoBo

3) Kanuitasie B. HeBuHHOMBICCK

10. Kaxue 06a ux nepeuuciennvix 20po008 A61AI0MCA YeHMpamu
nPOU3600CMEA MUHEPATLHBIX YOOOpeHuil? 3anuwiume ¢ madauyy yugppt, noo
KOmopvlmMu yKa3anovl 3mu 20pooa.

1) Canxr-IletepOypr

2) ConukaMck

3) HeBuHHOMBICCK

4) Ya

5) Bapnayn

11. B kaKkux 08yx u3 nepeuucieHHvix pezuonoe Poccuu gpynkyuonupyrom
KpynHbvle npeonpusmus no npou3600Cmey MUHepaIbHblX y0oopenuii?
3anuwiume 6 maoauuy yu@povl, NOO KOMOPLIMU YKAZAHBL IMU PECUOHDL.
1) Pecny6nuka Jlarectan

2) Pecniy6nuka bypsitus

3) Bousorojackas o61acTh

4) SpocnaBckas 001acTh

5) IlepMmckuii kpait

4.2.2. llpakTHyecKue 3aIaHUA U 3324

1.0cHOBBI CTPOEHUS BeILIECTBA - 33/1a4M Ha COCTABJICHUE XUMUUYECKUX (HOpMyIT

JIBYXaTOMHBIX COCIMHEHUH (OKCUOB, CYJIb(UI0B, THAPUIOB U T.II.).

ﬂadme HA36AHUA CJZQOV}OWMM COCOUHEHUSIM.:

Li,O MnO All; Cr,S; ZnH;, Ag.Si CasN, CO,, CaO P,0s CCl, NaBr FeS
MgH; Al,C3 KsP MnO; Fe,O3 CI,O KCI MgF; CrS CaH, SiH, K,4C

CasP2 Na,O CuO N,03; Mn,0Oy LiF PCls HgBr Ag,S CuS HCI Na,Si AIN Li3P
Cr,03

As,;05 NO; B,0O3; BaCl, PBr; MnSPH; LiHBa,CAIl4Siz NasPN,0OSiO, MgOCrF




> Ky,S CHq4 PbOAUzO3 NH3; CaSN,Og HgOAlP

CocraBbTe (POpMyIIbI 10 HA3BAHUSIM:

[EE

. Hutpun kanus

N

. Cununua Marsus

3. IM'mapun anroMuHus
4. Cynpdua ceunna (II)
5. bpomuj nuHka

6. Oxcua yriepona (1)
7. Oxcup xiopa (V)

8. Oxcwuj Oapus

9. ®ochun xenesa (III)
10.Kapbux maraus
11.Tuapua xkamus
12.Cynbbun anroMuHus
13.Nomun meau (I)
14.Cynbsdun prytu (1)
15.0kcun xnopa (III)
16.Oxcup cBuaIa (IV)
17.0xcua nuHKa
18.Cunnima Kanpnust
19.T'unpun Gapus
20.Cynbdun sxeneza(Ill)
21.0Oxcup azota (II)

22.0Kcu aTFOMUHUSA

1. KapOun nutus

2. Oxcup docdopa (I11)
3. ®@ropun memu (11)

4. Oxkcup cepedpa

5. I'mapun nutus

6. Cynbdun menu (1)

7. Hutpun Hatpus

8. HMomun cepebpa

9. Oxcup xpoma (II)
10.0Okcun azora (V)
11.TM'uapua HaTpHs

12. Xnopun xpoma (IIT)
13.Oxcun kamust
14.Oxcun mbibska (I11)
15.Cynbdun nuHka
16.Pochua menu (I1)
17.0xcup xenesa (II)
18.bpomua mapranua (11)
19.Cynbdun nutus
20.Dochun cepedpa
21.®ropun xenesa (I1)

22.0xcup xpoma (VI)



23.Xnopun xenesa (II) 23.Hutpung nutus

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

2. XuMHYEeCKHE Peakuuu

1.1.3aaun HaA COCTABJICHUE YPABHEHUW pEaAKUM: COCTUHEHUS, 3aMEIlCHUS,
pa3ioKeHus, OOMEHa W peaklHMil ¢ y4aCTHEeM KOMIUICKCHBIX COCIMHCHUHN (Ha
npuMepe  TUJIPOKCOKOMIUIEKCOB  QJIIIOMUHHMSI W I[IMHKA); OKUCIUTEJIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIMi C UCIOJIBb30BAHUEM METOJIa JICKTPOHHOTO OallaHca;
C y4YacTHEeM KOMIUICKCHBIX COCIMHEHUH (Ha MNpUMEpe THUIAPOKCOKOMILICKCOB

ATIOMUHUS U 1IUHKA)

2.1 Peaxmueii 3aMeIIeHUS SIBISICTCS

a) TOpeHHe BOJIOPO/Ia B KUCIIOPO/IE;

0) BocctanoBieHnue okcuaa meau (1) Bogopoaom;

B) B3aMMO/ICHCTBUE THAPOKCHUIA KIS C CEPHOM KUCIIOTOM;

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

Ca0+C0O2=CaCOs,na3piBaeTCs peaKiuei

1) coequHenus; 2) pasnokeHus; 3) oOMeHa;  4) 3aMEIICHUS.
B3auMopaelcTBrEe THAPOKCHUIA KaJdbLMS C COJISTHOM KHCIOTOM - 3TO peakius
1) coequnenust;  2) pasnokenus; 3) oOMeHa; 4) 3aMeIICHHS
VKkaxuTe peakmuio, KOoTopas SBISETCS peakiued paslIoKeHUS MW HIET ¢
M3MEHEHUEM CTEIIEHU OKHUCIICHUS:

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

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

Hanummre peakuun yKaxuTe TUIT PEaKINU:

a) pa3J0KEHUSI YTOJbHOM KHUCIOTHI; B) Pa3JIOKEHUSI THAPOKCHAA
menu(ID);

0) MOy4eHus: aMMHaKa U3 IPOCTHIX BEIIECTB;

I') B3aUMO/IEIICTBHE a30Ta C KHCIOPOJOM

Hanwummre peakiuy yKaKuTe TUI PEaKIIH:
a) JKEJIe30M U Cepoii; B) okcuaoM Oapus u okcugoM cepoi(1V);
0) 6apyieM U CepHOI KUCIOTOM; r) okcuaa cepsl (IV) u kucnopoaom;



2.4 VYpaBHsiTe peakMu METOJOM DdJeKTpoHHOro OamaHca. PaccrtaBbTe
KO3 PpULIEHTBI

HI + H,SO4 — I, + H,S + H,0

H,SO4 + Cu,0O — CuSO4 + SO, + H,O

HNO3 + FeO — FC(NO3)3 + NO + H,0

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

SO, + KMnO4 + H,O — K,SO4 + MNnSO4 + H,SO4

SO, + K,Cr,07 + H,SO4 — KoSO,y +CI’2(SO4)3 +H-,0

2.2 3aaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTHUK MPOJYKTa pPEeaKIuu
COCJIMHEHHUS, MacCOBOM WM OOBEMHOW JOJIM BBIXOAA MPOJAYKTa pEaKIuu
COCJIMHEHUS OT TEOPETUUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUN Ta30B;
KOJINYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEIIECTB U NPOAYKTOB PEAKIUU;
Macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOAYKTa PEaKIMU, €CJIM OJTHO U3 BEIIECTB
JJaHO B BHJIE pPACTBOpPAa C OINPEICICHHOM MACCOBOM [IOJIEM PAaCTBOPEHHOIO

BCIICCTBA.

Nel. Ilpu B3auMoOJelCTBUM HATpUs KOAMYECTBOM BemiectBa 0, 5 Moab ¢ BOJOH
HOJIyYMIH Boiopoa o0bEMOM 4,2 11 (H. y.). Beruncnure npakTHuecKuil BBIXOJ rasa
(%).

Ne2.  Meraynmmyeckuidi  XpoM  IIOJIy4arOT BOCCTAHOBJIEHMEM €ro  OKCHJA
Cr;O3 MeTaIMYecKuM aJIFOMUHUEM. Bbrauciute Maccy Xpoma, KOTOPBIH MOXKHO
MOJYYUTh MPU BOCCTAHOBJIEHUM €TI0 OKCHJIA MAccod 228 T, €Ciu MPaKTUUECKUU
BBIXOJ1 XpoMa cocTaBisieT 95 %.

Ne3. Onpenenure, kakas Macca MEIM BCTYIIUT B PEAKLUIO C KOHUEHTPUPOBAHHOM
CEepHOM KHCIOTOW JyIsl moiydeHus okcuna cepbl (IV) oobémom 3 11 (H.y.), ecnu
BbIX0J1 okcuaa cepsl (IV) coctaBnsier 90%.

No4. K pacTBOpy, copepxamieMy XJIOpua Kaibius Maccout 4,1 r, mpuiauiau pactsop,
comepxkamuii pocdar Hatpus maccoit 4,1 r. Omnpenenure Maccy MOTYYEHHOTO
OcaJiKa, €CIIM BBIXO/JI MPOAYKTa Peaklnu cocTaBisieT 88 %o.

2.3 3aaHdsl HAa COCTABJICHHE MOJEKYJISIPHBIX M HMOHHBIX PpEakIui C
Y4aCTHEM OKCHJIOB, KHCIIOT, OCHOBAHUW M COJIEM, HOHHBIX PEAKIHUN THUIIPOIU3A

COHGI‘/JI, YCTAHOBJICHUC U3MCHCHUA KUCJIOTHOCTH CPCIbI.

Kakne wu3 comeir RDbCl, Cra(SOgs)s, Ni(NOs)2, NaSO; moaseprarorcs
rupoan3y? CocTaBbTe HMOHHO-MOJICKYJISIPHBIC M MOJICKYJIIPHBIC ypaBHEHUS
THJIPOJIN3a COOTBETCTBYIOIIUX coneil. Kakoe 3nauenwe pH ( > 7 <) umeror
pPacTBOPHI ATUX COJEi?

Hammummre nonHoe U COKpaIIEHHOE YpaBHEHUS PEAKIIUN:
KOH (p) + HCI (p) = KCl(p) + H20 (mn)



Ca0 (oxcun) + 2HNO;3 (p) = Ca(NOs3), (p) + H20 (ma)
Mg(OH); (1) + H2SO4 (p) = MgSO4(p) + 2H20 (mm)
CuCl; (p) + 2KOH (p) = 2KClI(p) + Cu(OH),|
Al(SO4)s (p) + 3BaCl;, (p) = 3BaS04] + 2AICls(p)
K2S + 2HCI = 2KCI + H,S1

Na,CO;3; + 2ZHNO3 = 2NaNO3 + H,0O + COzT

Mg + H,SO4 = MgSO, + Hy?t

3.CTpoeHne U CBOIICTBA HEOPraHUYECKUX BelleCTB

3.1. 3amauum Ha pacuer MaccoBOM J0JH (MAcChl) XUMUYECKOTO 3JIEMEHTA
(coenvHeHUs) B MOJIEKYJIEe (CMECH).

BapuanT 1. Berauciuts MaccoByto oo a3ota B HuTpaTe Kabius (Ca(NOs);

BapuanT 2: Berauciure conepkanue kuciopoja B nepmanranate kamust (KMnOy)

BapwuanT 3: Berauciure conepkanue cepbl B MuHepaie nmupute (FeSy)

BapuanT 4: Berauciure MaccoByro J10i1to cepedpa B okcuze cepedpa (Ag20)

3.2 HpaKTI/I‘-ICCKI/IC 3aJaHusg 110 KJIaCCI/I(I)I/IKaIII/II/I, HOMCHKJIATYPC U XHUMHUYCCKHUM
(bOpMy.]'IaM HCOPIraHNYCCKHX BCIICCTB PA3JIMYHBIX KJIACCOB.

Boinucatb OTJACJIbHO OKCH/IbI, OCHOBAHUS, KHCJIOTHI U COJIN. IlaTb Ha3BaHHUSA.

A b B r Jil| E XK 3 )41

1 Na,O NaOH | CO; SOs MgO HNO3 Ba(OH), | CO MnO,
2 SiOz Zn0O H3POq4 Agzo N>O3 CrOs MnO HF HzSiOg
3 H,S04 CO; Ca(OH), | BeO LiOH CrO Mn,O3 SO SiO,

4 Al;,O3 BaO MgCO; CU(OH)z ZnQ Cr:0s HMnO, Ca(OH)z K3PO,
5 NO HNO3 MnO NO, HCI H.SO4 NO, FeO P,0s

6 MgSO4 SO, C|205 HzSiOs A|(N03)3 CcO NO AL203 BaO

7 FeO K>COs | Fe,03 Hg(N03)2 CaO Ba(O H)z Ag2804 PbSO3 AgOH

CocraBuTh (I)OPMYJ'IBI BBICIINX OKCHUIOB 3JICMCHTOB C IIOPAAKOBBIM HOMCPOM:

1)14, 34, 41

2) 75, 16,

3) 33, 50, 40

4) 6, 35, 24

5) 21, 25, 32

CocTaBuTh MOJEKYJSIPHBIE (OPMYJIBI OKCHIOB, TOAMUCATh XapaKTep OKCHUIA U
COCTaBUTH (POPMYJTy COOTBETCTBYIOIIETO THAPOKCHIA !

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

2) XJIopa cO CTeNeHblo OKucaeHus +1, +3, +5, +7

3) maprasiia co CTeneHbto oOKucjaeHus +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
TUAPOKCUAOB, HEOPraHMYECKUX COJIEM, XapaKTEePU3YIOLIUX HX CBOMCTBA H




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
teroBoi a3 dekTt peakiuu ( Q ). YpaBHEHHE pEaKIIUU:

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 IIOJIyYEHHOM PacTBOPE.

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 pa3daBnenneM Bojioi 50 1 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 CBOIICTBA OPraHN4YeCKUX BeleCTB

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 HWXKE YIJIEBOJOPOAY JaliTe Ha3BaHUE [0 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)
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 CTPYKTYpHBIEC (DOPMYJIIBI TPEX ATIKMHOB, KOTOPHIE H30MEPHBI
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
ATOT0 BEIIECTBA M0 BOJAOPOAY 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 [Tepuomnueckwmii 3akoH u Tabauna JI.M1. MeHnneneena

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
UCIIOJB3YIOT Ta3000pa3Hoe BeniecTBo. [10 3Toi npuunHe moI00HYI0 METOUKY
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, KUCIIOTHBIMU OKCHAaMHU, IIEJI0YaMU, HEKOTOPBIMU COJISIMU

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 nuieBbie HyX Abl PacXOyeTCsl 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 00pabOTKEe 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, OMIMCAHHBIX B TEKCTE PEAKLUU.

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
amMmMoHus U kKapbamata amMmoHuss NHANH2COO. Bcee sTu conu npu HarpeBaHUH
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 YTJIEKHUCIIbII ras.

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 HEOOXOUMYIO 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 Benmukoit OtedecTBeHHOW BOWHBI. Peakmusi mpeBparieHusi kapboHara B




OukapOboHaT oOpaTHma, MOATOMY Ha TOTOJIKE M3BECTHSIKOBOM MeIephl U3 Karulu
BOJIbl, HACBIILIEHHON TMIPOKapOOHATOM KajblLUs, BBIACISIETCS TUOKCH] yTIEpoa,
U MPEeXJE YeM Karllsd yCIeeT yNnacTb BHU3, YaCTh PACTBOPEHHOIO THIpOKapOoOHaTa
npeBpaiaeTcss B TBEpIbId KapOoHat. Tak 3apoxkAaroTcsl CBUCAIOUIME 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 3AKOHOMEPHOCTH IIPOTCKAHUSA

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 pearupyrommx BeIecTB 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 noseitiennu temmeparypsl Ha 10°C (TemnepaTypHbiid KO3(hPUIIHEHT 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) YBenuuuts gaBinenue  2) [loBbIcUTh TEMIIEpATYpyY
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
XMMHUYECKOT0 IKCIIEPUMEHTA

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 mOpurotoButh 800 M 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
UCIIOJIB3YIOT JIJIs1 00paboTKku paH. Kakoii 00beM pacTBOpa OH MOKET IPUTOTOBUTh
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 0O€3 rasa aneruieHa. TeXHUYecKUid aleTusIeH Mody4yaroT U3 Kapouaa
KaJIbLIUA.

3ananue

1. O6bsacHUTE, KaKOH (PU3NYECKUI MTOKA3aTeNb TO3BOJIET UCTIOIb30BATh

alleTUJICH ISl CBAPOUYHBIX padoT;

2. CocTaBbTE YpaBHEHUE PEAKIINU TIOJIYYEHUS ALICTUIICHA;

3. CocTaBbTe YpPAaBHEHHE PEAKIIMY T'OPEHUS ALICTUIICHA,;

4. Beruuciaute 00bEM arleTueHa MoTyuYeHHOr0 U3 KapOu/ia KaiabIus Maccou

128 r, cogepxkamero 5% npumeceid, €Cliv BIXo aeTuiieHa coctapisieT 80% ot
TEOPETHUYECKU BO3MOXKHOTO.

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 (popMyiTy MOJIOYHOM KUCTIOTHI, KOTOpasi MOMOTaeT HACEKOMbBIM
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 MIOITAK.

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 u OpycHHKa MOTYT OUYE€Hb JIOJITO XPAaHUTKCS B CBEXEM BHjIe 0€3 caxapa,
TaK KaK ’TOMY CIIOCOOCTBYET HAJIMUME B HUX MPEKPACHOTO KOHCEPBAHTa —
OCH30MHON KUCIIOTHI.

3aganue: YCTaHOBUTE MOJICKYJISIPHYIO (DOPMYITY KUCIOTBI, €CJTU MAaCCOBBIC JIOJIH
AJIEMEHTOB B HEM COCTABJIAIOT: yriepoaa — 68,85%, Bogopona — 4,92%, kucinopona
—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 OPraHUYeCKUX U HEOPraHMYeCKUX
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 nponuiau HoOJ, HONBITAINCH BBIBECTH €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 PEAKIIMIO Ha ONpeAesIeHre oaa?

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 60sibHBIX 3000M U3/1aBHA JieyaT 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 Mopckoii kanmyCThl cofiepxkanue roaa coctapiser 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 pacTBopsiau B BOJie, MOTyYalicsi pacTBOpP, B KOTOPOM OKpacka JIakmyca
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 ypaBHEHHUSI pEaKIIHii, KOTOPbIC OBLTN TPOBEICHBI YUAIITUMUCS B
IPOLIECCE €T0 PaCO3HABAHUS




4.2.4 3ananus 1a060paToOpHBIX padoT

Paznen

JlaGopaTopHasi padora

Paznen 2. Xumuueckne peakuuu

JlaGopaTopHnas padora 1. «Peakiuu
TUIPOJIU3A»

JlaGoparTopHas 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 3aBUCUMOCTHA CKOPOCTH
peaklMK OT KOHUEHTpaIuu
pearupyromux BEIEeCTB
JlabopaTopHas padora
6.«Onpenenenne 3aBUCUMOCTH
CKOPOCTH PEaKLUU OT TEMIIEPATYPbI»
JlaGopaTopHnas padora 7. «3yueHue
BIIUSIHUS PA3IMYHBIX (PaKTOPOB Ha
CMELICHUE XUMHUUYECKOTO0 PAaBHOBECHSD)

Paznen 5. JlucniepcHbie cCUCTEMBI

JlabopaTopHas padora
8«IIpuroroBiacHNE pacTBOPOBY
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

JlaGopaTopHas padora
11.«AHaTUTHYECKHUE PEAKIIUH
KaTUOHOB

JlaGopaTopHnas padora 12.
«AHaTUTUYECKUE PEAKIIMU aHUOHOBY
JlabopaTopHas padora
13«KavecTBeHHbIE pEeaKIIMU HA
OTJICJIbHBIC KJIACChl OPraHUYECKUX
BEILECTB»

JlabopaTopHas padora
14«KauecTBEeHHbIN aHaIU3
OPTraHUYECKUX COCAUHEHUU T10
(GYHKIMOHATBHBIM TPYIIIIAM))

Pa3nen 9.1. UccnenoBanue u
XUMHUYECKUN aHAJIN3 00BEKTOB
ounochepsl

JlaGopaTopnas padora 15. «OcHOBBI
1a60paTOPHOM MPAKTHUKI
JlabopaTopHas pabora




16.«Omnpenenenne >keCTKOCTH BOBI U
CIIOCOOBI €€ YCTPAHEHU S
JlaboparopHnasi pabora 17 (Ha BbIOOp)
«OOHapyXeHHe HUTPATOB B IPOAYKTaX
TTUTAHUSD)

«HccnenoBanue NpoyKTOB MUTAaHUS Ha
HaJM4Ke YTIIEBOJOB (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJIN4Ue
YTJIEBOJIOB (Kpaxmall, TIi0K03a,
caxaposa)»

JlaGopaTopnas padora 18
«Onpenenenne pH BoHON BBITSKKI
MOYBBI, €€ KUCIOTHOCTU U
HIEJIOYHOCTH

JlaboparopHnasi pabora 19-20
HccnenoBanue mpeaioKeHHOTO
00BEKTa Ha KUCIOTHOCTb, IEJIOYHOCTD,
XUMHUYECKUI COCTAB (3arpsA3HUTEIH,
MaKpO- U MUKPO3JIEMEHTHI).

JlaGopaTopHasi padora Ne 1.
I'maposus coJrent

Hene 3anstus: [loHaTrs cymHocTh ruaposivza. Hayuutbes ouenuBaTth pPH
CpeIlbl PU THAPOJIU3E, MIUCATh YPABHEHUS PEAKIIMM THAPOIN3a.

PeaktuBbl U 000pymoBaHHe: pacTBOpbI coseii: HuTpata cBuHia (PH(NO)s3),
cyiabdara meau (I1) (CuSO,), xapbonara Hatpus (Na,COs), cynabhara nuHKa
(ZnS0O,), xnopuna capus (BaCly) u npyrux, yHuBepcaabHbIH MHIUKATOP, IITATHB
C mpoOUpKamu.

XoJ paboThI:

OmnsiT Ne 1. B3aumoaencreue cosiei ¢ COJIsIMH.

B npobupky momectutre 2 mu pactBopa comu ZnSO, u mpueiite 1 i
pactBopa comu BaCl, mo oOpasoBamust ocagka. 3anumuTe HAOMIOICHUS H
XUMHUUYECKYIO PEAKIUIO B MOJICKYJISIPHOM U HOHHOM BUJIE.

OmnbiT Ne 2.0npeesieHue peakium cpeabl pacCTBOPOB coJieil

Hanecure Ha MOJIOCKM YHUBEpCAIbHONW MHIMKATOPHOM Oymaru mo 1 — 2 xarm
MMEOIINUXCS PACTBOPOB COJIEH.

Onpenenute PH pacTBOpPOB, CpaBHUB OKpacKy Oymaru C IpuiaraeMou
[BETHOW MIKajgoW. 3aluIIUTEe MOJICKYJISIPHbIE W WOHHBIE ypaBHEHHUS THUIPOJIN3a
COJIEH.

CremaliTe BBIBOJI.




KoHTpoJibHBIE BOIPOCHI

1. Uto Ha3bIBaeTCsI MOHHBIM MPOU3BEICHHEM BObI? UeMy OHO paBHO?

2. Yro takoe pH pactBopa? Kakoil pacTBOp Ha3bIBAE€TCS HEWUTPAIbHBIM,
KHUCJIBIM, IETOYHBIM?

3. Kakue coenHEHUs Ha3bIBAIOTCS COISIMU?

4. Yto Ha3bIBAETCS TUAPOIU3OM COJIEH?

5. 3anummte npepparienue: CuO — CuSO4 — Cu(OH), — CuO

6.Kakue conu noaseprarorcs rugponausy? [IpuBeaure npumMepsl.

7.Kaxue gaxTopsl BIUSIOT HA TUAPOIN3 COJIEH U Touemy?

JlabopaTtopHasi pa6ora Ne 2
Peakuuu HOHHOTO 00OMeHa

[ens pabotel: N3yueHrne oOMEHHBIX peakiii B pacTBOpax JJIEKTPOIUTOB U
YCJIOBUM, TTPU KOTOPBIX 3TH PEAKIIUU MIPOTEKAIOT JO KOHIIA.

PeaktuBsl u obopynoBanue:llltatus ¢ mpoOupkamu, nep>kareiib, pacTBOPHI
ruapokcuaa Hatpus (NaOH), comsuoit kucmorer (HCI), cymspara megm (1)
(CuSQ4), xapoonata nHatpus (Na,COs), cynasdpara maraus (MgSO.), xmopuia
xenesa (1) (FeCls).

Xox paboThl:

Omnbit 1. Peakunu, naymnue ¢ o0pa3oBaHueM 0CaaKa.

Haneiite B Tpu npoOupku 1o 2 mi pactBopa xsopuna xenesa (I1I), cynbdara
MarHusi, cyibdaTa MeIu U TPUOABBTE B KAXKAYI MO TaKOMY K€ KOJIMYECTBY
nienoun. HaOmropalite oOpa3oBaHue OCajKoB, 3amuchiBas ux 1BeT. Ocaaku
COXpaHSUTE N0 CIEAYIOUIEro OMNbITa. 3amuIIMTE MOJEKYJSIPHbIE M HOHHBIE
YPaBHEHUS PEAKIIUI.

OnbIT 2 . Peakuum, uaymue ¢ 00pazoBaHueM cJ1a00ro 3JeKTpPOJIuTA

K mony4yeHHBIM B MpeAbIAyIIeM ONBITe OCAaJKaM THUIPOKCUIOB >KeJes3a,
MarHusi ¥ MeEOu TpWICHTEe pacTBOP COJSHOM KHUCJIOTHI JO TIOJHOTO UX
pacTBOPEHUS.

CocTtaBbTe MOJIGKYJSIDHBIE M HWOHHBIC YypaBHEHUS peakiui. OO0bsicHUTE
HaOJI01aeMble U3MEHEHUS B TPOOUPKaX.

OmnbIT 3. Peakuuu, uayuue ¢ o0pasopaHueM rasa

K pactBopy kapOoHaTa HaTpusi MPUICHTE OCTOPOXKHO PACTBOP COJISTHOM
KUCIIOThL. OOBSICHUTE BBIJICTICHUE Ta3a M COCTABUTHh MOJIEKYJISIPHBIC M HOHHBIE
YpaBHEHUS PEAKIIUU.

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

KoHTpoJibHBIE BONIPOCHI

1. ITpu KaKuX yCIIOBUSAX BO3MOXHBI HECOOPATUMBIC pEaKIIiu?
2. Boamoxna nu peaknus: HCl + KOH = H,0 + KCI



3. 3anuImTe TUTIBI XUMUYECKUX PEAKITHH 110 HMEIOIIMMCS KJIACCU(UKALIHSIM.

4. NomummuTe peakuio: ZNCl, + NaOH = ? + ? . [louemy Bo3MoOKHa 3Ta
HeoOpaTuMas peaxius’?

5.3anuimTe HeoOPaTUMYIO PEAKIIMIO, KOTOPAsi IPOTEKAET C BHIMIAJICHUEM
ocajka.

JlaGopaTopHas padora Ne 3.
CBoiicTBa MeTAJLII0B

Hens: N3yunTh peakiuu B3aUMOJICWCTBHS METAUIOB U HX OKCHJIIOB C
BOJIOW U KHCJIOTaMU. Hay4dnuThCs nmucaTh ypaBHEHHS PEAKIUNA.

PeakTuBbl M 000pynOBaHHME: HATPUH METAJUIMYECKHUH, KEJIe30, OJIOBO,
CBHUHEI, MarHuii, IMHK, M€Jlb, OKCUJ CBHHIIA, OKCUJ >KEJe3a, OKCUJ MEIH, BOJa
JUCTWIJIMPOBAHHAs, KHCIIOTA CEpHas, COJIsHAasi, MTaTUB C MPOOUpPKaMHU,
CIIUPTOBKA, I€PKATEIb.

XoJ paboTHI:

OmnelT 1. OTHOIIIEHNE METAJLIIOB K BOJIE.

B mmpokwnii cTakaH HaJIeUTE BOJBI U TOJOXKHUTE KYCOUEK HATPHUS WIIHU
KaJIusl.
Yro BBI HaOMOMAaETE?
HaGmonenus

VYpaBHEHUE peaknu:
BueTsipe mpoOUpKH MOJIOKUTE MO KYCOUKY MarHusi, aJlOMUHUS, kKeje3a U

MEIU U MPUIIEHTE HEMHOT'O BOJIBI.

Hab6mronenus

YpaBHEHUE peaKkUnii:

CremnaiiTe BBIBOJI 00 OTHOIIIEHUH BOJbLI K METAJIJIAM.
BriBon:

OnpIT 2. OTHOIIEHHE METAIOB K KUCJIOTaM.

[Tonoxute BOPOOMPKH METAUIbl MArHus, aJIOMUHUS, Kele3a U MeIu |
NPWICHTe K HUM PacTBOP COJISTHOM KHCIOTHL. UTo BBl Habmomaete? Cnemnaiite
BBIBOJ] 00 OTHOIICHUH KUCJIOT K METaJlJIaM.

Hab6nronenus

YpaBHEHHUE PEAKLINI:




OmnbiT 3. OTHOIIEHHE OKCUIOB METAJIJIOB K KUCTIOTaM.

B tpu mpoOupku Haneite mo 1 mi pacTBOpa CEpHON KUCIOTHI U 100aBbTE
Ha KoH4mKe mmarens okcuabl xkene3a (I1), mexn (I1), ceurmna (I1). Conepxumoe
npoOupok B30onTaiiTe. Uto HabmoaeTe?
HaGmronenus

YpaBHEHHUE PEAKLINI:

ITo uToram poBEAECHHBIX OINBITOB CHEIANTE BBIBOL.
KOHTpOIBHBIE BOIIPOCHL.

. [atb onpenenenue MeTtawiam.

HazoBute gusnyeckue cBOWCTBA METAIIIOB.

Kakue Metamibl B3aMMOAEHCTBYIOT C KUCIOTAMU?

Kakue Metamibl B3aMMOAEHUCTBYIOT C BOJOM?

Kak B3auMO1€MICTBYIOT METAJUIBbI C pACTBOPAMM COJIEH.
CriocoObl OJy4YEeHHS] METAILIOB.

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 OOJbIIEro AuameTpa. 3aKpouTe



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

B BBeIBOZE YyKaX)UTE, TOYEMY BOJOPO COOMPAIN B IEPEBEPHYTYIO MPOOUPKY.

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
npuieite 4 M pacTBOpa YKCYCHOM KHCIOTHIL. Jljisi pacmo3HaBaHUsi raza B
MPOOUPKY OIMYCTUTE TOPSIIYIO JTyUUHKY.

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 BoAoOpoAa MpH H.y. BBIACIHUTCS MPU B3aUMOJECUCTBUU 34 T
[IAHKA C COJITHOM KUCJIOTOM?

6. IIpu B3aumoneicteuu ¢ 43,9 T HUTpaTa aMMOHHS C TUAPOKCUAOM KaJIWs
BBIJICTTWJICSL Ta3 C €KUM 3amaxoM u Bojaa. Ompenenute 00bEM BBIIECIUBIIETOCS
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 THOCYJb(hara HaTpus U 10 M1 BOJIbI; 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 CEKYHIOMED: BCTPSIXUBAs KOJIOY, CISUTE 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. OopmuTe pe3ynbrarhl HAOMIOIEHUN B BUIE 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 MPOOUPKE.
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
[IPSMOM JIMHUEN U TOYEMY B KaUE€CTBE 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 PEAKLIMU?
3. ChopMmynupyHTe3aKOH COXpaHEHUs JEUCTBYIOIIUX MacCC.

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

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

PeaxTuBbl 1 000pyi0BaHKE: paCTBOP THOCYJIb(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 onbiTa Oepem niBe OombIme mpoOupku. B ogHy u3 Hux mMbl HanmuBaeM 10
MJI pacTBOpa THOCYIb(aTa HaTpus, B Ipyryio 10 mi 4% — HOTO pacTBOpa cepHOI
KHUCJIOTBHI.

3anuchiBaeM KOMHATHYIO Temreparypy. CiuBaeM coJiep:KuMoe MpOOUpPOK B
K0JI0y, OJIHOBPEMEHHO BKIIIOUMB CEKYHJOMEpP M OCTAaHOBHUB €ro IMpHU MOSBICHUU
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 PEaKITHH.

KoHTpoJibHBIE BONIPOCHI
1./laiiTe onpeneneHrne CKOPOCTH PEAKIUU.
2. Kakue pakTopbl BIUSIOT Ha CKOPOCTh PEAKLIMU?
3. ChopMynupyiTe3aKOH COXpaHEHUs JEUCTBYIOIIUX MaCC.

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 000py10BaHNEe: CTEKISIHHBIE MPOOUPKHU, CIUPTOBKA, I€PKATENb,
crakan 50 My, pactBop ammmaka, (enondranens, pactBop KoCr,O7, pactBop
CEepHOUN KHUCIOThI, pactBop xuopuna xene3a (III), pacTtBop ponaHuma Kamus,
pacTBOp XJIOpUIA KAJIHS
OmnbIT 1.Biansinue TemMnepaTypbsl Ha XMMHUYeCKOe PaBHOBeCHe
1.B npoOupky HaneiTe 2MJ pacTBopa aMMHUaKa
2.J106aBbTe 2 Kamu ¢eHondranenna
3.IIpobupky Harpeiite



Yro BeI HaOMonaeTe?O yeM TOBOPUT U3MEHEHUE OKPACKU
pactBopa?lloueMy HarpeBaHune ciOCOOCTBYET CIIBUTY PABHOBECHS B CTOPOHY
oOpaTHOM peakiuu?

OnpIT 2.B1usinne u3MeHeHUs] KOHIEHTPAlMi HOHOB BOI0POIa
1. B npobupky nomectuth 1 mi pactBopa KoCry0O7
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?

OmnbiT 3.CMelIeHHe XMMUYECKOTr0 PABHOBECHS NP M3MEHECHUH
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 MAJOYKON U COEPKUMOE pasiielrTe 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 MOTYYEHHBIX
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 BiusieT TeMneparypa Ha CMEIIEHUE XUMUYECKOTO PaBHOBECHS?
3. Kak BnusieT naBieHne HAa CMELIEHUE XUMHUYECKOTO PAaBHOBECHS ]
4. Kak BIUsET KOHLIEHTpALXs HA CMENIEHUE XUMHUYECKOTO PABHOBECHUS?
5. Kakue peakuuu Ha3biBatoTCst HeoOpaTuMbIMU? OOpaTUMbIMU?
6. UTo Ha3BIBAETCS XUMUYECKUM PAaBHOBECHEM?
7. Uto Ha3bIBae€TCA CABUIOM (CMEIIEHUEM) XUMUYECKOTO PAaBHOBECHS ?

JlaGopaTopnasi padora Ne 8.
IIpuroros.ieHHe pacTBOpPOB

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

PeaktuBel u oOopymoBanue: xiopun Hatpusi (NaCl), kapOGonar 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.

PaccumnTaiitTe Maccy xmopuma Kanwsi (HaBECKY) W BOJBI, HEOOXOIUMBIC IS
IPUTOTOBJICHUS 33JaHHOT'O pacTBOpa:

m(p-pa) - ®

m(KCl) =

100%
m(H20) = 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 BOJIbI, pa30aBbTE OCTABIIEICS BOJIOM U MOTYUYEHHbBIN
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 Kanusi U BOJbl 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 MOJIYYUTh PAcTBOP 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. OnpeenuTe KOHIEHTPALMIO MOJYy4YEeHHOTO pacTBopa’?

JlaGopaTopHnasi padora Ne 9.
HccienoBanue TUCNEPCHBIX CUCTEM

Ilens: oBmameHWEe yMEHUSMU TIPUTOTOBJICHHS JHUCIIEPCUOHHBIX CHCTEM.
[Toy4unTh TUCTIEPCHBIE CUCTEMBI U MCCIIEIOBATh UX CBOMCTBA
PeaktuBel u oOoOpydoBaHue: KapOoHAT Kaiblug (men), O€H301, 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 BeIBOgE oTBeThTE Ha BONpOCH: OIWHAKOBO JM BpPEMS pacCllanBaHUs B
obeux mpobupkax? Kakyio ponb wurpaer xematuH? UTo B JaHHOW CYCIEH3HH
SBJISIETCS TUCTIEPCHOM (pa30¥i U TUCTIEPCUOHHOM cpeoii? 3anuimnTe HaOII0IeHUS.

Omnpit 2. [TosryyeHue 3MyJIbCHiA.

A) B npobupky ¢ mpoOKoW HajelTe 5 Ml JUCTUUIMPOBAHHON BOJBI U
no6asbpTe 1 M Genzona. [locne BcTpsixuBaHust HaOMo1aliTe OBICTPOE PACCIOCHUE
cuctembl. 3areM gobaBbre 1 - 2 M 2%-HOro pacTBOpa MblIa M SHEPTUYHO
BCTPSIXHUTE. 3alIUIINTE HAOIIOICHUS.

b) B mpobupky nHaneiite 5 mu 5%-HOTO pactBopa cojbl, n1006aBbTe 1 M
MOJICOJTHEYHOTO Macia W BeTpsxaute. HabOmromaiite oOpa3oBaHHMe yCTOWYHUBOMN
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 AUCHEPCHBIMU?

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 XUMHUYECKUE CBOMCTBA YTIICBOIOPOIOB.

PeakTuBbl 1 000pyIOBaHWE: MITATUB C MPOOHMPKAMH, Ta300TBOIHAS TPYOKa,
CIIUPTOBKA, JIepXkKaTeiab sl MpOOUPOK, pacTBOpP NEpMaHraHata Kajus, pacTBOP
MOJHOM BOJIbI, OKCHUJI aJTFOMUHUS, STAHOJ, KOHLIIECHTPUPOBAHHASI CEpHAs KUCJIOTA.

Xom paboThI:

[Ipexxne yeM MmpucTynaTh K MOJTYYEHHUIO 3TUJICHA, HY)KHO B JIB€ MPOOUPKHU
HaJIUTh 10 1 - 2 MJT pa30aBICHHBIX PACTBOPOB IMEpMaHraHaTa Kajausi (PO30BBIi) U
HOTHOM BOJBI (CBETIIO-KEITHIN).

B cyxywo npoOupky ¢ Ta300TBOJHOM TpYyOKOW, NOMECTUTE HECKOJIbKO
KPYIIUHOK OKCHJIa aJTIOMHHUS (KaTaiau3arop), | M 3TaHOla U OCTOPOKHO MO
CTEHKE MpoOupku HayelTe 3 - 4 M KOHIIEHTPUPOBAHHON CEPHON KHUCIOTHI.
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 BOJBI U TMepMaHTaHaTa kanusi? OOparute BHUMaHUE Ha I[BET
MJJAMEHHU TOPEHUS STUJIEHA.

Hanummvre ypaBHEHUE PEAKIMU NOIyYEHUS STUIICHA.

Hanummrre KkauecTBEHHbIE peaKlMK 3THIICHA.

Hanummte ypaBHEeHUE peaKIiMu TOPEHUsI STUIICHA.

CdopmynupyiiTe BBIBO/I.

KoHTpoJsibHBIE BONIPOCHI
1.CoctaBbTe (hopMySBI 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_CJ—I42 _CZHZ 3 CHZ :—CHE»
45 l l
CO, CeHs

4. JIns BemiecTBa, MMEIOIIEro CTPOCHHUE:

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

CocraBbTe (POpMYIIBI:

a) 30Mepa MOJIOKECHHUS TPOUHOU CBA3H

0) u3omepa yriepoHOM Lenn

B) U30Mepa JIPyroro Kiacca yrieBoaopoaoB. Hazosure ux.

5. Kakas obmas popmyiia COOTBETCTBYET TOMOJIOTUYECKOMY ALY
apOMAaTUYECKUX YTIECBOJIOPOIOB:

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 nepeou ananumuueckoi epynne xatnonon otnocstcs: K*, Na*, NH4".
JlanHas Tpynma KaTHOHOB HE UMEET TPYNIOBOTO pearcHTa.

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

[Ilemoun TpW HarpeBaHWW BBIACIAIOT W3 PACTBOPOB COJIEH aMMOHUS
ra3000pa3HbIii aMMHUaK, KOTOPBIA MOYKHO OOHAPYKHUTH IO XapaKTepHOMY 3amaxy, a
TaK)Xe C TMOMOIIBIO BIAKHON (UIBTPOBAILHON OyMaru, MpOMUTaHHOW PacTBOPOM
dbenondranenna.

B mpobupky HamuTh 3 MJI COIM aMMOHHSI W JTIOOABUTH PACTBOP IIIEIOYH.
[IpoOupky Harperh Ha criupToBKe. Ham mpoOupkoit maepxute GUIBTPOBAIBLHON
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 HC1. Hannmure ypaBHEHMS peaKkiyu.

Paznenute ocanku Ha TpU YacTU U A0OABHTE K HUM MOOUYEPEIHO TOPSUYIO
BOJY, PACTBOP LIEJIOYH U BOJHBIN pacTBOpP aMMHAaKa.

Urto npu 3ToM Habmronaere? Hanuimumre ypaBHEHHS peaKIIUH.

OO0napy:keHHe KATHOHOB cepedpa

PeaktuBs K>CrOs oOpasyer ¢ uonamu Ag "ocamokAgCrOs KupmudHO-
KpPacHOTO IIBETA.

B npoGupke cmemats o 2 mul HUTpata cepedpa u xpomara kanus. Ocanok
pacTBOpUM B aMMHaKke M a30THOM KHUCIOTE, TPYJAHO PAaCTBOPUM B YKCYCHOM
KHCIIOTE.

UYro nipu 3TOoM Habmoaaere? Hanuivre ypaBHEHUS peakIuu.

Oo0napy:keHHe KATHOHOB CBMHIIA.

Peaktus K,CrO; obpasyer ¢ monamu Pb %" manopacTBOpHMMEINA XpoMaT CBHMHIA
xenrtoro 1Bera. OcaJoK pacTBOPUM B IIEJIOYM W a30THOM KHUCJIOTE (KOHIL.),
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 2excayuanogpeppamom (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 ypaBHEHUs peakiHH.

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 M OH NpH JAEMCTBUU MUHEPAIbHBIX KHUCIIOT, YKCYCHOW KUCJIOTHI U
niesnioun. Hanuimure ypaBHEHUs peakuu.

AHAJIN3 KATHOHOB 4 aHAJMTHYECKON rpynnbl (QIFOMUHUS, [IMHKA)

B nBe mpoOupku HaiuTh MO 2 MJ PAacTBOPOB  AJIIOMUHHUS M LIMHKA U
npuOaBUTH K HUM TI0 KaIUIIM pacTBOP THAPOKCHUAA Kanus. Hamuimmre 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 nevicrBuem peaktuBa K4 [Fe(CN)s] ¢ monamu Zn<" oGpasyercst ABOMHAS 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 peakiuil.

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
HaTpuA U 3 KA nepekucu Bojioposia. [Ipodupky HarpeTh.

OTKpbITHE KATHOHOB Mn?*,

B mpob6upky momectute HemHoro nopomika PbO; mpubaBere 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
KoOaibTa U MeOu. 3aTeM B KXyl MPOOUPKY M00aBUTH MO KaIulsiM pPacTBOP
aMMHMaKa J1o 00pa3oBaHUs 0caJKOB. BHecTr B 006e MpoOupKH H30BITOK IPYIIIIOBOTO
peareHra.

OtkpbiTHe KaTHOHOB Co?':

K 2-3 xamnsm pactBopa cynbdara 2-3no6asuth karm KCIl, u 1-2 kammm
CH3COOH, 2 kannu anerata Hatpusi u Ha mmarene NaNOj. Eciu o6pasyercs
KENTHIN 0CaI0K, 3HAYUT, MPUCYTCTBYIOT KATHOHBI KOOAIBTA.

OTKpbITHE KATHOHOB ME/H.

PeaktuB K4[Fe(CN)s] B kmcmoit cpene ocaxkmaer woHbl C B BHUJC
KpacHoO-Oyporo ocanaka komiuiekcHor comu Cup[Fe(CN)s. Ocamok B BOJHOM
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 onpeaeneHne KaTHOHAM.
2. Kakue peakuyu Ha3bIBatOTCS KaYE€CTBEHHBIMU ?
3. HazoBute rpynnoBoil peareHT KaTMOHOB IEPBOM aHATUTHUYECKOMN TPYIIIIbI.
4. Ha3oBuTE IpyIIoBOl peareHT KaTHOHOB BTOPOW aHAIIUTHYECKOM TPYIIIIHI.
5. Ha3zoBute rpyImnmoBoi peareHT KaTUOHOB TPEThEU aHATUTUYECKOU IPYIIIIHL.
6.HazoBuTe rpynnoBoii peareHT KaTHOHOB YETBEPTOW aHATTMTUUYECKOMN TPYyMIIbI



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 TUIPOKCUIA 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 NEPBOM TpyIIbl 00pa3ylroT ¢ 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 KAXAYI0 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 6poMHas Boa IPH B3aMMOJCHCTBHY C PACTBOPAMH CYJIb(HTOB
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 Gocdat-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# aHanmuTuyeckoi rpymnne aHuOHOB OTHocATcs 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
BOJIE W B pa30aBiICHHOM a30THOW KucCIOTe. ['pynmoBBIM peareHTOM Ha AHHOHBI
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 Mo 2 MJ pacTBOPOB XJIOpHAA, OpoMuaa, cyiabpuiaa 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
pacTBoOpsieTCsl B aMMHUaKe, MpU ATOM 00pa3yeTcsi KOMIUIEKCHAas 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, HepacTBOpUMBIM B a30THOH KHCIOTE U IIJIOXO
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
cepedpa AgyS, KOTOPbHIN HEPACTBOPUM B pacTBOPE aMMHAKa, HO PACTBOPSETCS MIPU
HarpeBaHUM B pa30aBICHHON a30THOM KUCIOTE.

3.AHHOHBI TPeTheil AHATUTUYECKOM IPYIIbI

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

, arietaT-uoH CH3COO™: I'pynmoBoro peareHTa Ha aHMOHBI TPEThEU TPYMIIbI 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 MOJBEPraeTcsi THAPOJIU3Y C 00pa30oBaHUEM OCaJKa OCHOBHOM
cosiu anerara >keneza (III). OTkpwiBaTh anerat-uoOHbI ITOW peakiueld Heab3s B



npucyrctBun annoHoB COz”, 1'SOs%, PO,*, S*. MX He0oO0XOAUMO OCaIuTh
XJIOpU0M Oapust U HUTpAaToM cepedpa. Peakius npotekaet 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 rpynnoBoil peareHT aHHUOHOB MEPBOM aHATUTUYECKOW TPYIIIBI.
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/AeJIbHbIE KJIACChl OPraHNYeCKHUX BellecTB

Llenp: wccmenoBaTh KauyeCTBEHHBIC PEAKIMU OPTaHUYECKUX COEAMHEHUU
OTJENBbHBIX KJIACCOB

PeaktuBel u 000pyIOBaHME:pACTUTEIHFHOE MAaclio, PacTBOp Kpaxmana,
pacTBOp IIIOKO3bI, pacTBOp ruapokcuaa Hatpus (NaOH), pactBop cynbbaramenu
(IT), pactBop #oma, pacTBOp HHTpara cepedpa,Boja, IITATUB C MNPOOMpPKaMHU,
CIHUPTOBKA, AePKaTeNb JIJIsl MPOOUPOK.

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

pacTBopa ioa PO30BOrO I[BETA, MPUTOTOBICHHOTO HA YETHIPEXXJIOPUCTOM
yIiepoJe.
2. Cwmech B IpOOUpPKE SHEPTUYHO BCTPSIXHUTE.

Uem 00ycnoBiieHa HEMPEIENbHOCTD JUMUI0B?OO0BICHUTE HCUE3HOBEHHE
PO30BOM OKpacku Moaa. Hanumure ypaBHeHHE peakunu
OnbIT 2. Boccranosienune Cu(OH)2 riiioko30i B 11eJI04HOM 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

Uro Bbl HaOmomaete?Kakoil mBeT oOpasoBaBmierocsi ocaaka? Hamwummre
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 Kpaxmaina, BHecute 2 - 3
KaIIu pa30aBiIeHHOTO pacTBOpa Hoja.

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

OO6paboTKa pe3yIbTaToB:

IIpoaHanM3upoOBaTh MMOIYUYEHHBIE PE3YIbTATHI.

Cdopmynupyiite BbIBOI O (PU3UKO-XUMUUYECKUX CBOMCTBAX KHUPOB.
Cdopmynupyiite BbIBOI O PUIUKO-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 Ha3bIBalOT JKUPAMHU?
2. Knnaccudukanus ;xupos.
3. Kakue BemrecTBa Ha3pIBAIOT YIJIEBaaMu?
4. Knaccudukaius yrieBoJi0B.

JlabopaTopHasi padora Ne 14.
KayecTBeHHBIN aHAJIN3 OPraHUYECKUX COCAUHEHHUH 10 PYHKIMOHAIbHBIM
rpynmnam

Llenp: wuccnenoBaTh peakUU OPraHUYECKUX COCIUHEHUN OTAENIbHBIX
KJIACCOBMO (pyHKIIMOHAIBHBIM TPYIITIaAM.

PeaktuBbl ¥ 0O0Opy/OBaHHWE:INITATUB C MpoOUpKaMHU,  JepKaTeldb 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
nepMaHraHata kKaius W 1 M pacTBopa cepHOM KuciaoTel. CMech BeIECTB
[IepeMELIanTe.

HabGmronaiite oOeclLBeUMBaHKE pacTBOpanepMaHraHaTakaius U
cnenuUYHBIN 3amax YKCYCHOTrO ayblierujaa (3amax aHTOHOBCKHUX SIOJIOK), €O
BpEMEHEM TMEPEeXOAAIINI B pe3KHUil 3amax yKcyca.

Hanummre ypaBHEeHUE peakliiyd OKUCIICHUS dTaHOa.

OmnbiT 2. Komniekcoo0pa3zoBaHue MHOrOATOMHBIX CIIUPTOB.



B npobupky naneiite 3 mn pactBopa NaOH u 1 mu pactBopa CuSOg,
MIOJTyYEHHBIN 0Ca/IOK pa3aenuTe Ha Tpu yacTh. JlobaBbTe K ocaaky mo | Mia 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 TIUIIEPUHOM.

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 okcuaa cepeOpa.
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 10 COOTBETCTBYIOIIMX KHUCIOT. MeTaueckoe 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
TIOBBIIIACTCA.

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
dbopmanpaeruaa, cMech pazienuTe TmomnosiaM. B oaHy mpoOupky po0aBbTe
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 peakIMU OKHUCICHHs (opMalblerujia aMMHAYHBIM
pactBopoM AQ20 10 MypaBbUHON KHCIIOTHI.

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

AnpaeruApl TpU  HArpeBAaHUM B IICJIOYHOM Cpele BOCCTAaHABIMBAIOT
COCMHEHMSI IBYXBAJICHTHOM MEU B COCTMHEHHSI OAHOBAJICHTHON MEIH, U TOJIBKO
dbopmalbIeru1 BOCCTAHABIUBACT MEIb IO METAITMYECKOM 10 CXeMe:

Cu(OH); — CuOH — Cu)0O — 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 kamm
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 1IBETa CMECH B MPOOMpPKE M 00pa30BaHUE 0CaIKA.

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 PA3JIMUYUTh STHIOBBIA CIIUPT U TIIUIEPUH?
3.Kakas peakuus sIBISIETCS KAUECTBEHHOM JUISl albJAETUIOB?
4. CnoxHbie 3(pUPBI — 3TO MPOAYKTHI B3aUMOICUCTBHUS:
A. CniupTa ¢ anpJaeruioM
b. /IByx cnupToB
B. AnkeHnos ¢ Boioi
I'. Kucnot co cniupramu
5. Ionyunuts C;HsONa M0KHO B3aUMOJIEUCTBHUEM 3TAHOJA C:
1. Na 2. NaOH 3. NaCl 4. NaH
6. HarmmummuTe kaueCTBEHHYIO PEaKIIMIO Ha CIIOKHBIC CITUPTHI.
7. I'muriepuH OTHOCHUTCS K KJ1acCy COCIMHEHUM:
A.Ognoatomuble ciupthl  b. IIpocTbie adupsl
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 MPOBOAUTH TOJBKO B BBITSDKHOM IIKady 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
WJIM BKJITFOUEHHBIX 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 KOHLIEHTPUPOBAHHBIX PACTBOPOB KUCIIOT U LIEIOYEH.

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 HETIOCPEACTBEHHO U3 paboydero cocyaa. Heobxoaumo nerkumu
JBUKEHUSAMH PYKU HAIlPaBUTh Maphl UIIHU a3kl K ce0€ U OCTOPOKHO BIOXHYTh.

6. [lpu pa3zbaBiieHHMH KOHIEHTPUPOBAHHBIX KUCIOT WM IIEIOYEH CIeAyeT
HEOOJIBIIMMHU NOPLUSAMU BIMBATh KUCIIOTY WM LIEJIOYb B BOAY, @ HE HA000POT.

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 MpPEeIHA3HAYEHHYIO JJI1 3TOTO
€MKOCTb.

OO0uue npaBuiia padoTel B XMMHYECKOH J1a00paTopuu

1. o Hayana 3aHATHS HEOOXOAUMO BHHUMATEIHHO O3HAKOMHTBLCS C TEMOM
pabOTHI, UCIIOIB3YS METOIMYCCKHE YKa3aHUsl, YYSOHUKH U KOHCIICKT JICKITHH.

2. B xumnueckoii 1abopaTopuu cienyeT padoTaTh B XajaTe.

3.B naGopaTopuy KaTeropuyecKy 3arperiacTcs MPUHUMATD THIIY, BKIOYATh
WM BBIKIIOYATh PYOWJIBHHWKH, a TAKXE TPOraTh NMPUOOPHI, HE OTHOCSIIHECS K
JTaHHOM pabore.

4. Pabouee MecTo HEOOXOIUMO COIEPKaTh B YUCTOTE, HE 3arPOMOXKIAsi €ro
IpeaMeTaMM, He OTHOCSIIUMHUCS K TAaHHOU 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
croje. Meroauueckue mocoOusi, pabouume TeTpanu cheayeT oleperatb OT
MOMNaJaHus Ha HUX BOJIbI, KUCJIOT, IIEJI0YEH U JPYTUX XUMUYECKUX PEaKTHUBOB.

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

8. Ecnim peakTuB B3SIT B HM30BITKE WIM MOJHOCTBIO HE H3pacxXojoBaH,
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€ YEero HaJOXKUTh TMOBSI3KY 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 KOXKH JI0 T€X IOp, MOKa OHA HE MEepecTaHeT ObITh CKOJIb3KOM Ha OIIYyIIb,
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, MOCJIE YEro celyac e o0paTuTcs 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 HAJOXKUTHh Ha 000MOKEHHOE 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 o00pyaoBaHue.
CrekJ/siHHas OCyAa 0011ero Ha3HAYeHUA

OCHOBHBIM TpeOOBaHUEM, MPEABIBISIEMBIM K CTCKJISTHHOM MOCYIe, SBISETCS
€€ XUMHUYECKasd U TEPMHUUECKAST YCTOMUYUBOCTh. XUMHUYECKASI YCTOUUYUBOCTh — 3TO
CBOMCTBO CTEKJIa TPOTUBOCTOSATH Pa3pylIAOIIEMy IEUCTBUIO PACTBOPOB ILIEJOUEH,
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 kpemMuus (IV). Temmeparypa pa3msirdeHusi €ro OKOJIO
+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.

JlabopaTopHy10 MOCYly M3rOTaBIMBAIOT B OCHOBHOM W3 CTEKJa TUIOB 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 KaTuOpOBaHHbIE (C JIENEHUSMHU, YKa3bIBAIOIIUMU
00beM) (pHc. 1)UCONb3yIOT AJIs IPOBEIEHUS ONBITOB C HEOOJIBIIUM KOJIHMYECTBOM
peaktBoB. O0OBEM peakTHBa B MPOOUPKE HE JOJKEH MPEBHIIIATh MOJOBUHBI €€
o0OBbeMa.

JlabopaTopHble cTakaHbl (pPUC.2) BBIIYCKAIOT pa3IMYHBIX pa3MEpoB, C
HOCUKOM M 0€3 HOCHKa, MpOCThle M KanuOpoBaHHblE. CTakaHbl MpeIHA3HAUYEHBI
JUTSI BBITIOJTHEHUST CAMBIX Pa3HOOOPA3HBIX MPOIEAYD.

Puc. 1 Puc. 2

Konbsl paznuunoro pasmepa u  ¢GopMbl  (Kpyryible, KOHUYECKHE U
IUIOCKOIOHHBIE — puc.3, KpyTiaoJoHHble — puc. 4). Hampumep, B nabopaTopHoi
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 TP aTMOC(hEpHOM JTaBICHHH.



L

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 Puc. 7

KanenpHuLbl UCMIONB3YIOT IJIs1 BBEACHUSI PEAKTUBOB MAJIBIMU MOPLUHUSIMHU, IO
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 TpsMble XoJmoauinbHUKHM (JImbmxa) (puc. 8), a mpu KUNSTIYCHUU
pacTBOpPOB M JKHUJKOCTEH, OKCTPAKIMH ¢ JAPYTHX MOJOOHBIX IpoIieccax
UCITIOJIB3YIOT 0OpaTHBIC XOJIOAMIBHUKY (puc. 9).



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 pearupyrolmMy BEIIeCTBAMHU.

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 MOTJIOIMIAININX BIAry u3 Bo3ayxa. HWKHIOIO 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, MTOJICKAITUMHU 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 KPYK KU TaK K€ OBIBAIOT PA3IMYHON eMKOCTH (00BIYHO OT 250
MJI 10 2-X JIUTPOB.)

Beimaputenpaple  yamku (puc. 15) HMCMOAB3YIOT IS BBITAPUBAHHS U
HarpeBaHUsl )KUJKOCTEN.



Turmu (puc.16) cocyabl, NpUMEHsiEMble Ji MPOKAIMBAHUSA Pa3IUYHBIX
TBEPABIX BEIIECTB (OCAaAKOB, MUHEPAJIOB W T.II.), @ TAaKXKe IS CIUIABJICHUS U
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. BeliecTBO HACHINAIOT B CTYNKY B KoJnyecTBe 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 JIBUYKEHUHU MECTUKA TOOABIISIFOT KUIKOCTb.

®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 KUIAKOCTEN MTPU 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 MPEACTABIAIOT COOOM Kpyrible IUIOCKOJAOHHBIE 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 mokas3bpIBatOT
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,
yKa3biBatoume oobeM (B Mi1). MepHble IMIMHIAPHI OBIBAIOT Pa3IUYHON €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 XHUAKOCTe. OHU MPEACTaBIAI0T CO00I CTEKIIIHHbIE TPYOKH
HEOOJIBIIOr0 JIUaMeTpa C JejeHUusIMU. HekoTopble MUIETKH MUMEIOT paCIIMpEHUe
nocpeauHe (nmunetku Mopa). HikHMIT KOHEI[ MUNETKH clierka OTTSHYT U UMEET



BHYTpeHHUI auameTp 10 | mM. Ha BepxHeM KOHIlE MUMNETKH UMEETCs] METKa, JI0
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,
NPEUMYIIIECTBEHHO MpPHU XUMHUKO-aHAJIUTHUYECKUX paborax (TtutpoBanue). OHU
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 Takass mocyda oO0Jajgaer 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 I IEHTPpUPYTUPOBAHUS, IUIIET-
J103aTOPbl 1 HAKOHEYHUKHU K HUM U JIp.

MeTtajuinyeckoe 000pya0BaHue

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

[ratussl (puc. 26) ¢ HabopoM My(T, JamoK W KOJEI[ HCIONB3YIOT 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
MOCyAbl HAa METAJUIMYECKUX AacOECTUPOBAHHBIX ceTKax (puc. 27) ra3oBbIMU
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) — mnpucrnocoOseHus, 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 I 3aXBaThIBaHUS TOPSYHUX
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.

3axxumbl (puc. 31) — mpucnocoOIeHUs, HUCHOIb3yeMble IS 3aKUMaHUs
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 nmaGoparopun mpUMEHSIIOT pa3IuvYHbIC HarpeBaTEIbHBIC TPUOOPHI: Ta30BbIC
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 0OpoJOJDKUTENBHOTO HAarpeBaHUsi B Mpejeiax
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 mpumeceit (mecuanas 6aHs).

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

Jlist  HarpeBaHWs  KPYTJIOJOHHOM  CTEKJISIHHOM  TMOCYJIbI  TPUMEHSIOT
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 3aJaHHOW TeMIIEPaTypHI.

Cymunsnble  mkagbl  (puc.36) HUMEIT  JJIEKTPUYECKUM  000TrpeB U
TEPMOPETYJIATOP, TO3BOJISIIONIUHN MMOAACPKUBATh TTOCTOSHHYIO TemIiepaTypy. Jis
HaOMIOICHUST 3a Temmeparypoil mkad cHabxeH TepMoMmeTpoMm. BwicymmBaemoe
BEII[ECTBO MOMENIACTCS B CYNIWIbHBIN 1MIKad), OTPEryJIUpOBaHHBIA Ha TPeOyeMyrO
TEMIIEpaTypy, M BBIJCPKUBACTCS B HEM TMPU 3aJaHHOW TeMIiepaType
OTIpeIeTIEHHOE BPeMs.



Oapdoposan nocyia

Puc. 18.
Puc.14 Puc.15. Prc.16. Puc.17.
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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 KaXKIyI0 MpoOy B KOJOE 10 Mepexojia 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. 3aHecTd pe3ysIbTaThl TUTPOBAHUS B TAOJIUILY, TAKUM K€ 00pa3oM TUTPYIOT eIle
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 AJIMKBOTY TUTpoBaHHbBIM 0,1 H pacTBOpoM CONSTHON
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
KOMILJIEKCOHOMETPUUYECKOM TUTPOBAHUH (C KPACHOM HA CUHIOK0)?

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  3JIeKTpooM  «Omut — 021» W >BIeKTpogoM  CpaBHEHUSs
XJIOpcepeOpsiHbIM, BEChl JIA0OpATOpPHBIE 2-0T0 KJjacca 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
pa3naBiMBaroOT B cTynke. [loydeHHy0 Maccy THIaTeIbHO EPEMEIINBALOT.

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 momy4yeHHOW TakuMm 00pa3oM CYCIIEH3WMH H3MEPSIOT KOHIICHTPAIUIO
HUTpaT-uoHa. VI3MepeHus] TOBTOPSIOT TpU paza U OepyT cpeaHeapudmeTrnaeckoe
3HAYEHHE TPEX U3MEPEHHUI.

4. TIlepen u3MEpEHHEM HOHOCEJIECKTUBHBIA  3JEKTPOJ  TIIATEIbHO
ONOJIACKUBAKOT  JAUCTWUIAPOBAHHOM  BOJOM M BBIACPKUBAIOT €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
IpeKpamieHus: 3aMeTHoro aperda nokaszanuii npudopa. Ilpu nepexone oT omgHOU
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. ITycts pNOs = 2, cienoBarensHo, [NOs] = 102uoav/on’.
2. Tak kak 066EM po6s1 V = 50 ey = 0,05 0a°, To KoIMYecTBO BelecTBa
auTpar-uoHa oyzer pasao v(NO3) = [NOs]-V = 102.0,05 = 5-10*mo1s
3. Macca HUTpaT-uoHOB paBHa M = v-M =5.10% 62 = 3,1-102% = 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 meNO3 conepxurcs B 10,0 2 ananu3upyemoro obpasia
X meNO3z™ conepxutcs B 1000 2 ananuzupyemoro oopasia
MaccoByto J0JIF0 HUTPATOB MOXKHO Takke Haith mo BenuuuHe PNO3 c
MOMOIIIBIO TAHHBIX, PUBEJICHHBIX B HIDKE MIPEICTABICHHON Tabuiie 2.
CpaBHUTH TMONMYYEHHBIE PE3YJbTAThl C JOMYCTUMBIM YpPOBHEM HUTPATOB B
OBOIIHOM mponykuuu (Ttabnuma 1) W cAenarb BBIBOA O TPUTOJHOCTH
aHATM3UPYEMBIX OBOIICH K yHOTPEOICHHUIO YETTOBEKOM.

Taonuuya 1
Jlonycmumblii yposeHs cO0epHcaAHUs HUMpPAm-uoHo8
6 niodoosownou npooyxuyuu (CanlluH 2.3.2.1078-01)
[1mogooBoOIIHAS POy KIS Conepxanue NO3z
B M2/k2, HE 0oee
Kaprodens 250
Kamycra 6enokoyannasi paHHsis 900
Kamycra 6enokoyanHast no3aHsis 500
MopKoBb paHHsIs 400
MoOpPKOBb MO3IHSS 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
i nakerax. [IpoOy Ha aHanmu3 W3 KOpPOOKM OTOMpAIOT  IIMATEJEM,
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 TPOBOJAST 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 M1 BBITSKKM C TOMOIIBIO IUJIMHIPA 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 Oelke crieluPUUecKuX rpyI U MENTUIHBIX CBI3EH.

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 cnod, u XpaHar B xonoawibHuke; 10 %-it pacTBop ruapokcuna Hatpus; 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.

Peaknusi xapakTepHa [ HEKOTOPBIX apOMAaTUYECKUX aMHUHOKHUCIIOT
(penunananuHa, TUPO3MHA, TpunTOopaHa), a TaKkKe [ MNEeNTHAOB, HUX
conepxxamux. IIpu nelcTBUM a30THOW KHUCJIOTHI OOpa3yeTcsi HUTPOCOEIMHEHHE
XKenToro 1Bera. /lagee HUTPONPOU3BOJHBIE MOTYT PEarupoBaTh CO IIEJIOYBIO C
o0pa30BaHUEM HATPUEBOM COJIM, UMEIOILEN KENTO-OPAHKEBOE OKpAIIMBaHUE.
Jlannyro pabomy HeoOX00UMO BbINOJIHAMbL 6 BbIMANCHOM WKaQdy, cobm0oas
0c00y10 0cmopoHcHOCMb !

1. B mpoOupky Haneite 5 kanenb pactBopa suunoro 6emnka u OCTOPOXHO
1o cTeHke nmpubaBbTe 3—4 Karuiv KOHIICHTPUPOBAHHOM 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 aMMHOKUCIAOTHI (peakuus Douis).

B ocratkax cepy-coaepKalumx aMUHOKHUCIIOT MCTEMHA U IUCTUHA cepa Mpu

HIEJIOYHOM  THAPOJIM3E  OTuleruisercs, o60pasysa cyinbpuabl. Cynbuisl,



B3aMMOJICMCTBYsl C alleTaToM CBUHIA, OOpa3ylT OCaJOK CyJb(uaa CBHUHLA
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 OKpAIlIMBAHHUE.
OnbiT 4. HUHrnapuHoBasi peakiusi.

Peakuus xapakrtepHa [Uisi aMUHOTPYNI B O-IOJIO)KEHUHM M OOYyCIIOBJIEHA
HAJIMYUEM O-aMUHOKHCIIOT B MoJieKyJie Oenka. [Ipu HarpeBaHum Oeika ¢ BOJHBIM
pacTBOPOM HUHTHUJIPUHA aMHUHOKHMCIOTHI OKUCIISIIOTCS U pacnajaroTcsi, oOpasys
JBYOKHCH YIJIEpPOAA, aMMHAK U COOTBETCTBYIOIIMI allbJIeruj. BoccTaHOBICHHBIN
HUHTUIPUH KOHJEHCHUPYETCS C AaMMHMAakOM M OKHCJIEHHOM  MOJEKYJIOU
HUHTUJpPUHA, 00pa3ysl coeMHEHNE (PUOJIETOBO-CUHETO 1IBETA.

B npobupky BHOCAT 5 kamnenb 1 %-To pacTBopa sMyHOro Oeika, 100aBIsOT
no 3 xarum 0,5 %-T0 pacTBOpa HUHTHIPYHA U HArpeBalOT 10 KureHus. Yepes 2—
3 MUHYTBl TMOSABISETCS PO30BOE, KpacHOe, a 3aTeM CHUHe-(hHUOJIETOBOE
OKpallliBaHHE.
VYpaBHeHUs peakiuii B 3Toil paboTe 04eHb CI0KHbIe. X MOKHO HE PUBOAUTD.
KouTposibHbIE BOPOCHI:

1. buonoruyeckue GyHKIIMU OCIKOB.

2. ®opma u cTpykTypa Oenka. [loHsTHE O AeHaTypaluu U peHaTypaluu oenka.

3. ®u3nyeckue M XUMHUYECKHE CBOMCTBA O€NKOB. XMMHUYECKass CYIIHOCTb

LBETHBIX peaklnil Ha OeIoK

4.3. Marepuajbl OlIeHOYHBIX CPEACTB JIs Py0esKHOT0 KOHTPOJIA

HasBaHue Tembl XUMHYECKHE pEAKLIUN
Pesynbprat oOyueHus CocTaBisATh ypaBHEHUS U CXEMbl XMMHUYECKUX
peaKumi
OO011ue KOMIETEHLUU OKl1
Bapuanr 1

1.Vkaxure hopmyiibl 1ByX aM(DOTEPHBIX TUIPOKCHUIOB:
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 reTepOTreHHBIC PEAKIUH:

6Li + N2— 2Li3N

NaOH + HCI — NaCl + H20

N2 + O2 — 2NO

3Fe + 202 — Fe304

Zn+ S — 7ZnS

4. YKaxXuTe IBE PEaKINH, KOTOPBIC SIBIISFOTCS OKUCITUTEIIHHO-
BOCCTaHOBUTEIJIbHBIE:

BaO + CO2 — BaCO3

KOH + HBr — KBr + H20

CaO + H20 — Ca(OH)2

2H202 — 2H20 + 02

2Al + 312 — 2AI113

5.YkaxuTe Ha3BaHUS JIBYX CHIIBHBIX 3JIEKTPOJIUTOB:
OpoMu HaTpuUs

IJIAaBUKOBAs KUCJIOTA

A30THUCTas KACIIOTa

TUAPOKCH]T ITMHKA

cynbGar Maruus

6.Ykaxxkute popMyIIbI IBYX DIIEKTPOTUTOB:

S0O2

Cu(OH)2

Li2SO4

C6H1206

NaH

7. YKaxure, Ipu AUCCONMANUU | MOJIb, KAKMX JBYX JIEKTPOJIUTOB
oOpasyeTcst OIMHAKOBOE KOJMYECTBO KATHOHOB M AHMOHOB:
K3PO4

Ba(OH)2

LiBr

KNO3

Fe2(S04)3

8.C xakumu ABYMS M3 TIEPCUHCIICHHBIX BEIIECTB OyIeT B3aUMOICHCTBOBATh
Hutpat menu (11):

Fe203

HNO3

Ba(OH)2

HCI

K2S

9.C xakuMH IBYMsI U3 TICPEUNCIICHHBIX BEIIECTB OY/IET B3aMMO/ICHCTBOBATH
OKCH]T JINTHS.

CaO

H2S04

ZnBr2

KOH



H20

10.CxopocTs xumuueckoi peakiuu pasHa 0,05 mons/n*c. Onpenenure 3a
KaKoe BpeMsl MPOMU30IIIIa PEaKlvs, €CJIM KOHIICHTPAIUS pearupyomiero
BemiecTtBa A n3MeHmiIach Ha 0,6 MOJIb.

11.0OcymecTBuTE NpeBpalieHUsl, COCTABLTE MOJICKYJISIPHBIC YPABHEHUS, JJIsI
TPETHETO MPEBPAILEHUS COCTABbTE MOJTHOE U COKPAIICHHOE HOHHOE
ypaBHEHUE:

BaO — Ba(OH)2 — BaCl2 — BaSO4

12 IlpuBeaute npuMepbl MOJCKYJISIPHBIX U MOJHBIX 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 YPaBHEHUH 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 9K30TEPMUYECKUMU:
Cu(OH)2 — CuO + H20

C+02—- CO2

2Mg + 02 — 2MgO

CaCO3 — CaO + CO2

MgSO3 — MgO + SO2

5. VKkaxxuTte U3 nepeyrcieHHbIX BEIIeCTBA (POPMYIIBI IBYX CIa0BIX
AIEKTPOIUTOB:

CepHasi KUCJIOTa

HUTpAT cepedpa

dbocdhopHas kuciaora

CEPOBOJOPOAHAS KUCIOTA



cynbpar sxenesa (I11)

6.YkaxxuTe U3 MePEUNCICHHBIX BEIIeCTBA (POPMYJIBI IBYX HEIIEKTPOJIUTOB:
FeCl2

P205

Al4C3

Ca(OH)2

MgCO3

7.YKaxuTe, IPU TUCCONMANNU | MOJIb, KAKHX ABYX JJIEKTPOJIUTOB
oOpa3syercst 2 MOJIb KATHOHOB:

ZnClI2

AgNO3

Cr2(S0O4)3

KCIO3

NazMnO4

8.C xakumu ABYMS M3 TIEPEUNCIICHHBIX BEIIECTB OyIeT B3aUMOICHCTBOBATh
cynbdar xenesa (II):

BaCl2

HNO3

P205

KOH

Zn0O

9.C xakuMH IByMsI U3 MIEPEUMCIICHHBIX BEIIECTB OY/IET B3aMO/IeHCTBOBATh
okcup yriepoaa (IV).

BaO

HCIO3

Na3PO4

AgCI

NaOH

10.Ckopocth xuMuueckoi peakiuu pasHa 0,3 moinbe/m*c. Onpenenure Kak
M3MEHWIIACh KOHIICHTPAIIUS pearupyroliero BemecTsa b, ecim peakmus
npou3onuia 3a § c.

11.0OcymecTBrUTE MPEBpAICHUS, COCTaBHTE MOJICKYIISIPHBIC YPABHEHHMS, JIJIS
TPETHETO MPEBPAIICHHSI COCTABHTE IMOJTHOE U COKPAIICHHOE HOHHOE
ypaBHCHUE:

H2S — SO2 — K2S03 — CaS03

12.TTpuBeauTe MpUMEPhl MOJICKYJISIPHBIX U TIOJTHBIX HOHHBIX YpaBHEHUH,
COOTBETCTBYIOIINE TAHHBIM COKpPAIIEHHBIM HOHHBIM YPaBHEHUSIM:

H+ + OH- — H20

Zn2+ + 20H- — Zn(OH)2 |

HazBanue teMnl

CtpoeHue 1 cBOMCTBA HEOPTAHMYECKUX BEILIECTB

Pesynbrat oOyueHus

HCCHGJIOB&TB CTPOCHHUC U CBOMCTBA HCOPraHN4YCCKUX
BCIICCTB

OO01e KOMIETEHIIN

OK1, OK2

Bapuant Ne 112




1. Vkaxwurte pan, cogepxalinuid TOJIbKO KUCIOTHBIE OKCUIBL:
A —Na20O, Ca0, PbO2, SiOy;
b — P203, Zn0O, BeO, Cr203;
B — SO3, P20s, N2O3, COg;
I' - K20, CuO, CO, FeO.
2. Kako#i psig conepxuT muinb aMmpOTEpHbIC THIPOKCHIBI:
A — Sn(OH),, Ba(OH),, Fe(OH)3, NaOH;
b — KOH, Ca(OH)2, Cu(OH)2, RbOH;
B — Mg(OH)2, Mn(OH)., LiOH, NH4OH,;
' — AI(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)>.
3. Vkaxwure npaBuwibHoe HazBanue coin FEOH(NO3)2:
A — rugpokconutpart kenesa (11);
b — runpokconutpat xenesa (111);
B — nuruapoxconurpar xenesa (111);
I' — nuruapoxconutput xkemnesa (I11).
4. TlpuBenute npaBuiIbHOE Ha3BaHuE BemecTBa H2SO3:
A — cepHHCTasl KHCIIOTA,
b — cepHas kucinora;
B — cepoBoiopoiHast KMCIoOTA;
I' — okcun cepsr (1V).
5. Vkaxure MOJEKYJISIpHYIO popMmyiy ruapoopTodocdaTa MarHus:
A — MgHPOg3; b — Mg3(PO4)2; B — MgHPOg; ' — Mg(H2PO4)2.
6. Kaxkoii 00beM Ipu HOPMATBLHBIX YCIOBHSX (H.y.) 3aiimer 1 r kucimopoaa?
7. YxaxwuTe 3JICKTPOHHYIO U IpapuuecKyro (popMyiry aToMa CTPOHIIHSI.
8. Macca HaBeCKH HATpUs XJIOpUIA, HEOOX0AUMAst I TPUTrOTOBICHUS 350 Mt
3,5 %-noro pactBopa mioTHocThIO 1,058 /M1 paBHA?
9. MousipHasi KOHIICHTPAIUS pacTBOPA, CoAepKaIIero 23 T rInIepruHa
(CH20H), CHOHB 500 Mt BogHOTO pacTBOpa paBHa
10. 3akoHUYNTE ypaBHEHUS XUMUYECKUX PEAKIINH, 3aIMUIITUTE UX B MOJICKYJISIPHOM, TTOJIHOM U
COKpAIlIEHHOM MOHHOM BHUJIE€, HA30BUTE UCXO/HbIE BEIIECTBA U MPOJAYKTHI PEAKIUU:
NH4sOH + Pb(NO3)—
: + BaCl ... + KCI

Bapuant Ne 2

1. Kakoil psa coepKHT JIHIIb OCHOBHBIE OKCH/IBL:
A — Mnz07, CrO3, SO2, N2Os;
b — Naz20, CuO, CrO, FeO;
B — S0s3, P20s5, K20, Cu20:;
I' - Zn0O, SnO, SiO2, NO.
2. YKaxwuTe psl, CoepKaIIUi TOIBKO OJHOOCHOBHBIE KHCIIOTHI:
A — HF, HBr, HNO3, H3POg;
b — HI, HNO2, HCIO4, CH3COOH;
B — H2CO3, H3PO3, H2SO4, H2Cr207;
I' - HPO3, H2S, HCIO, H3SiOs.
3. VYkaxure npaBuibHoe HazBaHue con NaNOz:
A — HUTpaT HaTpus;
b — HuTpu Hatpus;
B — amup HaTpus;
I' — HuTpuT Hatpus.
4. TlpuBenute mpaBmibHOE Ha3BaHue BemecTBa NagHPO4:
A —ruagpoxcodocdar HaTpus;



b — runpodocdut Hatpus;
B — muruapooprodocdar Hatpus;
I' — ruppooprodocdar HaTpus.
5. VYkaxure MOJEKYJISIPHYIO POPMYITy CEPOBOIOPOTHON KUCIOTHI:
A — H2S0s3; b - H2S; B —-H»S0Os; I —H25,0s.
6. Kakoit 066em 3aanMarot 3,01 - 102 MoneKys1 yriaekucioro rasa npu H.y.?
7. ATOM Kakoro 3JieMEeHTa B HEBO30Y)KJICHHOM COCTOSIHUH UMEET JICKTPOHHYIO
xoHpurypammo 1522522p°3s23p83d1%4s24p3? Ipusenure rpaduyeckyro Gopmymy 3Toro
aToma.

8. Macca cepHOll KHCIOTHI, HeoOxonuMmasi Juisi npurotoBienus 40 % BOTHOTO pacTBOpa
06bémMoM 300 M ¢ ioTHOCTHIO 1,3 T/em?, paBHa
9. Paccuutarh Maccy HaBecKH, HeoOXoaumyr uis mpurotoBieHus 200 mu  pacTBopa
moueBrHBI CO(NH2)2 ¢ MmonsipHoit koHIeHTpanuei 0,5 Mob/11.
10. 3akoHUMTE YpAaBHEHHS] XUMUYECKUX PEAKIUH, 3alUIIUTE UX B MOJIEKYJIIPHOM, MTOJTHOM U
COKpAIlIECHHOM MOHHOM BHUJI€, HA30BUTE UCXO/HbIE BEIIECTBA U MPOJAYKThI PEAKIUU:
CuSO4 + NaOH«

KsPOs + ... < AQsPOs +
Ha3Banue TeMbl KuneTtnueckue u TepMOAMHAMUYECKHUE
3aKOHOMEPHOCTH ITPOTEKAHUSI XUMUYECKUX PEAKIUI
PesynbTaT 00yueHus HccnenoBats paBHOBECHE U CKOPOCTh XUMHUYECKUX
peakiui
OO0mue KOMIICTCHITUH OK1, OK2
Bapuanr 1
1. PaccuuTaiiTe, BO CKOJIBKO pa3 HM3MEHUTCS CKOpocTh peakuuu Hoy+Cl, =

2HC1 npu yBenMyYeHUH aBJICHUS B 2 pasa;

2. Temnepatypubiii kodpduimeHt peakiuu paBeH 2. Kak u3meHuTcs ee

CKOPOCTh NPU OXJIAXKICHUU PEAKIIMOHHOM CMECH OT U3MEHEHUS TEMIIEPaTyphl OT
50 °C no 30 °C?

3. Onpenenure  CKOPOCTh  XMMHYECKOM  peakiuh, €CIUM  HadalibHasd
KOHIICHTpAIUsl BelecTBa cocTaBisia 2,4 monw/n. [locie mpoBeneHust peaxiuu
KOHIICHTpaIus craia 1,8 Mojb/J1, peakius mpoiia 3a 24 c.

4. Kak 1 BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh MOHHOM peakuuu Ag' + Cl =
AgCl, ecnu KOHUEHTpAIHMIO ATUX HOHOB yBeUuuTh OT 0,02 10 0,4 MosB/N1?

5. @akTop, HE BIMSIONIUN HA CKOPOCTh XUMUYECKOW PEAKIIUU:
1) daBnenue 2) Karanuzatop 3) Konnenrpanus
4) ®opma cocyaa, B KOTOPOM MPOTEKAET PEaKIIUs
6. C yBenMyeHuEM KOHIEHTPAIMHU a30Ta B 2 pa3a CKOPOCTh MPSMOM peakiuu,
ypaBHeHue kotopoit N2(1)+02(r)«>2NO(r)
1) He uzmenurcs 2) YBenuuutcs B 2 pasa
3) YBenuuutcs B 4 paza 4) Ymensiures B 4 paza




7. C yBenuueHUeM JIaBJIEHUS B 5 pa3 CKOPOCTb MPSIMON PEAKINH, ypaBHEHUE
kotopoit 2NO(r)+02(r)«>2NO2(r), yBearmauTcs B:
1) 5 pa3 2) 25 pa3 3) 75 pa3 4) 125
pa3s
8. I1pu moBeimeHnu Temmeparypsl Ha 10°C (TemnepaTypHbiid KO3 GUITUEHT paBeH
2) CKOPOCTh XUMHUYECKON PEAKLUN yBEIUUYUBAECTCS:

1) B2 paza 2) B 4 paza 3) B 8 pa3 4)B 16 pa3
Bapuanr 2
1. Boruucnute, Bo CKOJIBKO pa3 yBEIMUUTCA CKOPOCTh PEAKIINH, MPOTEKAIOIIEH

B ra3oBoi ¢ase, ecau noBbIcUTh TeMiiepaTypy ot 20 1o 30 °C. TemmepaTypHbIii
KO3 UIUEHT CKOPOCTU PEAKIMU paBeH 4.
2. Kak u3MeHHUTCsI CKOPOCTh XMMUYECKOW pEaKIMK MPY MOBBIIICHUH
temriepaTypsbl oT 40° 1o 80° C, ecnu TemnepatrypHblid KO3)PUIIUEHT paBeH 27
3. Kak u3MeHHuTCs CKOpOCTh XMMUYECKOM peaKkIuu MpH MOHUKEHUU
temriepaTypsbl oT 40° 10 20° C, ecnu TemnepatypHblid KO3)PUIIUEHT 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 GUIIMEHT paBeH
27
5. ®akTop, BIUAIOMINN HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS:

1) Bun xumuyeckoit cesizu  2) Karanuzarop

3) [Ipupoaa pearupyromnmx BemecTB 4) Temnepatypa
6. C yBennueHHeM JIaBJICHUs paBHOBECHE 0OpaTUMON peakiui, ypaBHEHHE
koTopoit C2H4(r)+H20(r)«>C2H50H(r)

1) He usmenutrcss  2) CMecTUTCS B CTOPOHY NMPOAYKTOB PEAKIINH

3) CMecTUTCS B CTOPOHY MCXOAHBIX BEIIECTB
7. A7l cMeleHHs] XMMUYECKOr0 paBHOBECHS 0OpaTUMON peakuuu
2502(1)+02(r)«>2S03(r)+Q B cTOPOHY UCXOIHBIX BEIIECTB HEOOXOIUMO:
1) YBenuuuth naBnenre  2) [loBbicUTh TEMmepaTypy

3) [lonusuts Temneparypy 4) Bectu kaTanuzaTop
8. MakcumalibHasi CKOPOCTh XMMHUYECKOM PEaKIMK MPU B3aUMOJIEHCTBUH BEIIECTB,
(bopMyJIbl 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 conelt moaseprarorcs ruaponn3y. Hanummre cooTBeTcTByIOIIEE
ypaBHeHue peakuuu. Onpenenure BO3MOXKHbIE 3HaueHus1 pH pacTBopa

A) K2S03 B) Fe(NO3)3 B) CuCI2 I') Li2SO4

2. CpaBHHUTE MEXy COO0M SMYIBCHIO M CYCIICH3UIO. Y KaXKHUTE 00IIUE U
OTINYUTEIbHBIC YepThl. [IpuBenuTe mpuMepsl.

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 KOHIIEHTPALIMIO 3TOTO PacTBOpa.

5. BeuncinTh MOJIIPHYIO KOHIEHTPALUIO PACTBOPA CEPHOU KUC-JIOTHI, ECIIU
maccoBas goyist H2S04 B atom pacteope 12%. IInotocTs pactBopa 1,08
r/mn npu 20°C.

Bapuanr 2

Kakue n3 conent noaseprarorcs ruApon3y. Hanummre coOoTBETCTBYOLIEE
ypaBHeHHE peakuuu. Onpenenure BO3MOxKHbIe 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 ¥ OTAMYUTENbHbIE UepThl. [IpuBenuTe npumepsl.

3. 3aKOHYUTE YPABHEHHE U 3AMUIINTE €r0 B MOJIEKYJISIPHOM, TTOJITHOM U
COKpaIEHHOM UOHHOM BUJE

Hg(NO3)2 + Na2S —
K2SiO3 + HCl1 —

4. Beruncnuth Maccy xjopuaa HaTpust NaCl, comepixaiierocs: B pacTBope
o6vemoM 200 M1, eciu ero MoJIIpHasi KOHIIEHTPAIUs 2 MOJIb/J.

5. MoasipaocTs pactBopa eakoro kaiau KOH pasna 3,8 Momw/11, ero
m1oTHOCTh 1,17 /M. Berancnute MaccoByto oo (%) KOH B aTom
pacTBope.

‘ HazBanue temMbl ‘ CTpoeHue U CBOMCTBA OPTAaHUYECKHX BEIIECTB




Pesynprat 0OyueHus HccenenoBars CTpOEHNUE U CBOMCTBA OPTAHUYECKHUX

BEIIICCTB
OO0mye KOMIIETCHIINI OK1, OK2
Yacrsb A.
Al. O6mas GpopMya aTKUHOB:
1) CnHZn 3) CnHZn-Z
2) CnH2n+2 4) CnHZn-G

A2. Ha3Banwue BemiecTBa, popMyina KOTOPOTO
CH3;—CH(CH3)—CH=CH—CHj3;
1) rexcen-2 3) 4-MeTHIIIeHTEH-2
2) 2-MeTHIIITEHTEH-3 4) 4-MeTHJITNCHTHH-2

A3. Tomyon OTHOCUTCA K KJIaccy:
1) ciupToB
2) anpJeruioB
3) penosion
4) apeHoB

A4. TonbKo G-CBSI3M MPUCYTCTBYIOT B MOJIEKYJIE
1) MmeTunben3ona 3) 2-meTunOyTeHa-2
2) uzo0yTaHa 4) anetunena

AS. Bua rubpuauzanuu  3JEKTPOHHBIX — OpOWTalied aToma  yriiepoja,
0003Ha4YEHHOTO 3BE3/104YKOM B BELIECTBE, (POpMysIa KOTOPOTo

CH2= C*= CHz
1) sp’ 3) sp
2) sp? 4) He rHOPHUAN3UPOBAH
A6. '0MOJIOTOM YKCYCHOM KHCIJIOTHI ABJISICTCS KUCIOTA
1) xnopykcycHas 3) onenHoBad
2) MypaBbHUHAs 4) 6eH3olHast

A7. 3oMepaMu SIBIISIOTCS:
1) meHTaH ¥ eHTaueH 3) oTaH U aleTUIeH
2) OyTtanueH u OyTHH 4) 3TaHOJ U ATaHaIb

AS8. byranuen-1,3 u3 s3TaHONa MOKHO MOJYYUTh IIPU OMOILH PEAKIUN
1) Bropua 3) Kyueposa
2) 3uHuHa 4) JIebenena

A9. Kaxkue BCIIICCTBA MOKHO HCITIOJIB30BATh JJIA IIOCJICA0OBATCIIBHOI'O
OCYHICCTBJICHUA CICAYIOINX HpeBpaHIeHI/Iﬁ
C2H5C| — C2H4 — C2H5OH

1) KOH (cnuprt. p-p), H.O 3) KOH (BoaHn. p-p), H.O
2) KC', H>O 4) Na, H,O




A10. ITpu B3auMoaeHCTBUM MIPOIIEHA C BOJOM 00pa3yeTcs:
1) mponanon-1 3) mpormaHaib
2)mponaHoJ-2 4) 2- METHIIITPOTIAHOIT

A1l1. ITpu okucneHuu npomnaxHoia — 2 oopasyeTcs:
1) nponusnex 3) nponaHaib
2) mpoIaHOH 4) mporaHoa

A12. B oany ctajiuio OyTaH MOKHO TOJyYHUTh U3:
1) Oyranansa
2) nU3TUIIOBOTO 3upa
3) 6yrena — 2
4) 6yraHosa-2

A13. ®eHou B3aMMOJECHUCTBYET C:
1) consiHOM KUCIOTOM
2) TUIPOKCHUJIOM HATPHUS
3) aTrICHOM
4) MmeTaHOM

A14. DTaHon u GpeHoI B3aUMOICUCTBYIOT C:
1) Hatpuem 3) XJIOPOBOJOPOIOM
2 )TUJIPOKCHUJIOM HATPHUS 4) rupokapOOHATOM HATPUS

A1S5. Ilpu runponuze kpaxmana oOpaszyercs:
1) rroko3a 3) dpykTo3a
2) caxapo3sa 4) uemntonosa

A16. Peakuust «cepeOpsHOro 3epkajnay XapakTepHa ISl BEIIECTB, YKa3aHHBIX B
nape:

1) MeTaHO U METaHAJb

2) IJII0KO3a U dTaHaJb

3) popmanpieTu 1 ¥ TAHO

4) sTaHajb ¥ MPOMAHOJI
A17. BepHbl 11 CleayIONIME CYXKIACHUS 00 alleTUIICHE:

A. B Monekylie aneTtwieHa MeEXIy aTOMaMH YIJepoAa MHpPHUCYTCTBYIOT
TOJIBKO G - CBSI3U

B. Ilpu B3aumoaeicTBUU alleTHiIeHa C OpOMHOM BOJION pa3phIBAIOTCS - CBSI3b

MEXIy aToMaMu yriepojaa

1) BepHO TONBKO A

2) BepHO ToJIbKO b

3) BepHbI 00a CyKJICHUS

4) 06a cy>XJeHUSI HEBEPHBI

A18. ©enotHe B3aUMOIEHCTBYET C:
1) Na 2) NaOH  3) Br 4) HBr




A19.I'moko3y o6padoranu rugpokcuaom wMeau (Il) npu HarpeBanun. B
pe3ynbTaTe 00pa3oBaioCh:
1) rmrokoHaT Meu
2) TIIOKOHOBAs KUCJIOTA
3) rrokapoBasi KMCJIOTa
4) copbut

A20. Kakoit 006EM 3TUIICHA (H.Y.) MOXKHO TOJIYYUTh M3 STUJIOBOTO CIIMPTa Maccou
100 1, ecinu 00BEMHAS 10JIA BBIX0Oa cOCTaBIdeT 88%7
1) 42,86 n 2)21,43 n 3)224n 4)11,2n
Yacrs B.
B1. YcraHOBUTE COOTBETCTBHE MEXAY MOJEKYJISIPHOU (POPMYIIOi OpraHHuECKOro
BEIIIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) CsH1206 1) ankuHsbI

b) CsHs 2) apeHbl

B) CgHyp 3) yraeBoibl

I') C4H100 4) npoctbie 3GuUpbI

5) MHOTOAQTOMHBIE CITUPTHI

B2. YcraHoBuTe COOTBETCTBHE MCKAY HA3BAHHUCMOPIaHHUYCCKOI'O BCICCTBA U
KJIaCCOM, K KOTOPOMY OHO OTHOCHUTCHI:

A) Tonmyon 1) ankenbl
b) rmuuepun 2) OIHOATOMHBIE CITUPTHI
B) sTanon 3) MHOTOATOMHBIE CITUPTHI
I') runuH 4) apeHsl

5) aMHMHOKHUCIIOTHI

6) penob

B3. C aMUHOYKCYCHOM KMCJIOTOW MOXET PearupoBaTh
1) cynbdat HaTpUs
2) XJIOPOBOJIOPO/T
3) MeTan
4) sTaHon
5) aHWIMH
6) TUIPOKCU Kausl

B4. U nns anerwiieHa, U 1 MPONIMHA XapaKTEPHBI
1) Terpadapudeckas (popma MOJICKYJIbI
2) Sp-rubpuaM3alys aTOMOB YIJIepoia B MOJICKyJ1ax
3) peakuus ruApupoOBaHUs
4) HanmM4KMe TOJIBKO G-CBA3EH B MOJIEKYJIaX
5) ropeHue Ha BO3IyXe
6) peakiusi ¢ XJIOPUIOM HATpUs

BS. MonekynspHas opMyiia yriieBoI0po/ia, MaccoBast J0Jis BOJAOPOAa B KOTOPOM
15,79 %, a oTHOCUTENBHAS NIOTHOCTH NAPOB MO BO3AYXY 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 foJie 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 KHUCJIOTa IMOJydeHa U3 YKCYCHOM KHCIIOTBI Maccoil 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 aTTeCTAlUN
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 MPOSIBIICHUSI aTOMAaMH BAJICHTHOCTH U CTENIEHH OKHUCJIEHUS
B 3aBUCUMOCTH OT MOJIOKEHUS JIEMEHTOB B IIEPUOIMUYECKON CUCTEME.
3aKOHOMEPHOCTH  M3MEHEHHUSI  DJIEKTPOOTPUIATEIIBHOCTA  AJIEMEHTOB
MEPUOJIUYECKOM CHCTEMbl W TPOSABJICHUS HWMHA METAUIMYHOCTH U
HEMETAJJTMYHOCTH.

VYcnoBust 00pa3oBaHMsl KOBAJCHTHOW CBSI3U. XapaKTEPUCTUKA €€ CBOWCTB —
HACBILIEHHOCTH, KPATHOCTH, MOJIIPHOCTH, HAIIPABJIEHHOCTH.
KoopaunarimoHnHast CBsI3b KaK 0COOBIN BUI KOBAJICHTHON CBSI3H.

10.1oHHas CBS3b: CBOMCTBA, CXOACTBO M OTJIWYMS OT KOBAJICHTHOM.
11.CyniHocTh BOJOPOAHOM CBSI3U. MEXMOJIEKYJIIPHbIE B3aUMOIECHCTBUS.
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.YcnoBusi BIMSIHUS JTaBJICHUS HA CKOPOCTh TEUYEHHS] XMMHUYECKHX PEAKLUH.
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 U Katajau3; CyIHOCTh OMOJIOIMYECKOTr0 KaTalnu3a U OTINYUE
€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
pPaBHOBECHsS B  pEAKIMAX, CONPOBOXKAAKOUIMXCS  BBIACICHUEM WA
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, €IWHHILBI u3MepeHud. [IpuHumm pacuéra maccel
HAaBECKM BEUIECTBA IPU IPUTOTOBIEHUM M3 HErO0 pPacTBOpa MOJISIPHON
KOHLIEHTpaL1H.

24.TloHsITHE O HEDJICKTPOIUTAX M DICKTPOIUTAX.

25.MexaHu3M  DIEKTPOMPOBOJHOCTH PAacTBOPOB. (OCHOBHBIE MOJIOKECHUS
TEOPUH DJIEKTPOJIUTHYECKON Aucconnanuu. CTENEHb 3IEKTPOJIUTHYECKOU
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 ruaponuse cojieil. 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.BakHeimme OKHUCIUTEIN W BOCCTAHOBUTEIW. YCIOBUS MPOSBICHUS
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.I1ousATHEe 06 U30MEpPHUH.
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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
ANIEKTPOPMIBHOTO MprcoenuHenus. [lomyueHne u npuMeHeHHEe alKEHOB.

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, TOMOJIOTUUECKUN psia OeH3oia, (U3HMKO-XMMHUYECKHE 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. MexXaHU3M HYKICO(PHIBHOTO
3aMmeleHus. SAnoBUTocTh cnupToB. VX BiIMSHME HA OpraHU3M YEJIOBEKa.
[TonyyeHue 1 NpUMEHEHHE CITUPTOB.

41.Anpaeruapl U KeTOHbI. ['oMonoruueckue psaabl. 3omepus 1 HOMEHKIIATypa.
XHWMHUYECKOE U DJEKTPOHHOE CTPOEHHE, pPEaKUUu HYKICO(UILHOTO
PUCOETUHEHHUS BOAOpOA raJjoreHoBOJIOPOJIOB. Peakuuun
IIOJINKOHICHCALINH.

42.KapOoHOBBIE KHUCIOTHI. DJIEKTPOHHOE CTPOCHUE KapOOKCHIIBHOW TPYIIIBI.
OOwmass ¢opMyna ¥ TpeAeNbHBIM psii  NpeneiabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. Bwuasl cTpykrypHOii wu3zomepuu. [lomyuenue,
bu3nYecKkue U XMMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. Mblia. Meuia
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.Yranesoabl. CTpoeHHe MOHOcaxapuaoB  (TJIFOKO3bI U (DPYKTO3bI),
aucaxapuioB (caxaposbl), IMOJKMCAaXapuioB (Kpaxmajia M ILEJUIF0JIO03bI);
CBOMCTBA TJIFOKO3bI, CaxXapo3bl, Kpaxmaa., HEJUIF0JIO3bl U UX IPUMEHEHHE.

45.A30TCOEpKaIIMEe OpraHuYecKue BellecTBa. Ha3BaHue aMHMHOB; CBOWCTBa
am(paTHIECKUX M apOMATUYECKUX aMHUHOB (QaHWJIWHA) U UX TMPUMCHCHHE,;
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. Nonnusie ypaBHeHus peakiuii. OcOOEHHOCTH CBOMCTB
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. HomenkmnaTtypa OpraHM4ecKuX COSAMHEHUMN OTIEIbHBIX 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 XUMHUYECKHE PEAKIINH, 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 IIOCIEACTBUN OBITOBOM 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 MPOU3BOJICTBEHHOMN JASATSILHOCTH YeI0BEKa,
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. Opranuveckue U HEOPraHMUECKUE BEIIECTBA, BXOIAIINE B COCTaB
IPOAYKTOB MTUTAHUS

29. II1329. O6nactu HazHaYeHUS (IPUMEHEHHS) TIOYBBI, UCXOIS U3
Ka4yeCTBEHHOTO U KOJIMYECTBEHHOT'O COCTAaBA.

30.  II330. O6ocHOBaHME aKTyaIbHOCTH BHIOPaHHOI TeMbl. BrisBrienue
npoOiemsl uccnegoBanust Onpenenenre NpoayKra ucciaenopanus. 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 KpacuTelield U OOHAapyKEHHE MOJICIACTUTENIeH 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 BOJbI HA MPOMBIIUIEHHBIX MPEITPUATHIX).
. «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
13.0OmnpeneneHne KUCIOTHOCTH XJI€000YIOUHBIX 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 mBEICKOW 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.YrmeBoaopoaHOE TOTUIMBO, €T0 BU/IBI M Ha3HAUYCHHE.

19.CuHTeTHYCCKHE KaydyKH: HCTOPHS, MHOTOOOpa3ne U MEPCTICKTHUBEI.

20.Pe3nHOoTEXHHUECKOE TPOM3BOACTBO M €T0 pPOJIb B HAYYHO-TEXHHYCCKOM
nporpecce.

21.TIpuMeHeHne apoOMaTHIECKUX YTIIEBOJOPOIOB.

22. ApomMaTHYeCKHUE YTIEBOIOPOIbI KaK ChIPhE JIJISl TPOU3BOJICTBA MECTUIIHIOB.

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 — TpuymMd 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 TTOPOJIBI KaK OCHOBA JIUTOC(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 MHUHEPAIBHBIX KUCIOT Ha MPEANPHUITHIX Pa3TUIHOTO
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 nesarensHocTh A.M. bytneposa.

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  aCIMEKThl MEXIYHApPOJHOTO 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 MPEICTABICHUNA 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¢UpHI U UX 3HAYCHUE B IPUPOJIE, OBITY U MPOU3BO/ICTBE.

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 1 aMUHBI — OECKUCIOPOJIHbIE 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 c110c00 CyIIECTBOBAHUS OCIKOBBIX 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 -

coNO O1 &~




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

. [lonoxxenne B Tabaumne .M. Menneneena
. 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
yOuBaJid cecTep, AETH CBOMX Marepei. ['mbnu 1enpie HapoIbl, MpeBpaIlaIkCh
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.HazBanue

2.Ctpoenue aroma

3.Ilonoxenue B Tabnuie .M. Menneneena
4. XuMHYECKHUE 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 (hOPMYJIIBI BCEX JIEMEHTOB
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, aMepUKaHCKHII MHIUTMOHEP, HE MOXKAJIEN 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
30JI0TUCTBIMHU TOJIOBKaMU 3akiienok! OjHako uepe3 HECKOJbKO JHEW 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 ISITh MEPBUYHBIX (JIBa KOHIIEBBIX YTIEpOJ yriepoaa 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, SIBJSIIOTCS TMEPBUYHBIMU. BTOpHUYHBIE, TpETUYHBIE U
YETBEPTUYHBIE aTOMBl YIJIEpPOJa PACIONaraloTcss MEXAY KOHIEBBIMH. OOBIYHO
TPETUYHBIE M YETBEPTHUYHBIC aTOMBI PACIONAraloTcs B Haubosee pa3BETBICHHBIX
MecCTax LeMu. YTJICBOJOPOAHBIE paguKaibl TOXE JEISITCS Ha TMEepBUYHBIC,
BTOPUYHBIE 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

a3 0e3 3amaxa, BKyca u 1BeTa. ['opuT c oOpa3oBaHuUEM BOJbI U
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 KOJIMUYECTBEHHBLIM COCTAaB DTOTO BelecTBa?
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

YroObl HayaTh TOMOJUTHYECKYIO PpEaKIMI0 3aMEIIEHUs BOAOPOJA,
HEOOXOJMMO 3aTpaTUTh 3HAYUTENbHYIO YHEPTUI0, YTO JIOCTUTAETCS HAarpeBaHUEM
WM BO3ACHCTBUEM YIIBTPA()HOIETOBBIX JIyUeil.

Haunbonee wuccnenoBaH MeXaHHW3M pPEAKUUU B3aUMOJCUCTBHS METaHa C
XJIOPOM TIPHU BBICOKOW TeMIepaType U MpU MHTEHCUBHOM OCBEIICHHH.

Peakuust XJiopupoBaHus MPOTEKAET MO LEMHOMY CBOOOJIHO-PAIUKAIBHOMY
MEXaHU3MY.

AKTHBHBIE YaCTHIIbI, IMEIOLIUE HECIIAPEHHBIE AIEKTPOHBI, HA3bIBAKOTCS —
CcBOOOIHBIMHM paaukanaMu. Pa3paboTke TEOpPUM LEMHBIX pPEaKUUid MOCBSIIIEHBI
HayuHble Tpyasl akagemrka H.H.Cemenona (1896 — 1986) u anrnuiickoro yueHoro
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 pagukan CHsz-, KOTOpBIM CTalKHUBasiChb ¢ MOJIEKYJIOH XJiopa
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 IIOJyYMJ Ha3BaHWE «OOJOTHBIA Tasy.
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, MMHIIECBAPHTEIbHAS CHCTEMa KOTOPBIX YCTPOSHA 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 Ta3a’?

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 IUIAIA CTAHOBUINCH JTUIKUMH, 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 BEIECTBA.

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 3alpelieHo Mociie TOro, Kak MPOTUBHUK HalMoHa-colranu3ma Kapn ¢on
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
HOBBIE Menaiu U nepenana 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 B3aUMOJEHCTBYIOT MEXIy COOOW MpU 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 CIOCOOOB MOJYyYEeHHsI a30Ta B JJAOOPATOPHBIX YCJIOBUAX MPOTEKAET 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 3HaeTe, 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
BbIJICJICHHUE Ta3a U BbINaJeHne 0yporo ocaaka. J{Jisi BEISICHEHHSI, KAKOM 3TO ra3, MbI
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 006pa3om u kakoit ra3z oopazoBajcs?
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 wusBecteH chemyrommii WHTEpecHBbIH (akT: Brimarommiics
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 pazoexanuch. [ImuHui ... 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 MPHUIABOPHOIO MEAHWKA pPACTBOpUJIA B YKCYCHOH KHCIOTE Camyro
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 NTOPOJIaM OTHOCUTCS KEMUYT?
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