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

®OC  mpenHa3sHayeH i1 TOPOBEPKUM  pPE3yJIbTATOB  OCBOCHHS
o011e00pa3oBaTeabHON yueOHOU TUCIHUIUTUHBL «XuMusi» 1o npodeccun 35.01.35
depmep.
1.2. Heau u 3agayu co3ganus ®POC

Lenpto co3manuss POC sBIsE€TCA YCTAaHOBJIEHUE COOTBETCTBUS YUYEOHBIX
JOCTHKEHUM 3arIaHUPOBAHHBIM pe3yibTaTam oOy4eHus o
oOmieo0pa3oBaTeNbHON  JUCHUIUIMHE «XUMHUS» U TpeOOBaHUSM OCHOBHOM
o0pa3oBaTeIbHON MPOTPaAMMBI.

®OC pemraet 3a1auu:

- KOHTPOJb W YNPaABICHHE IPOLECCOM MPUOOPETEHUsT OO0YyYarOIIUMUCS
HEOOXOJUMBIX 3HAHMM, YMEHUN, HABBIKOB M YpPOBHSI C(HOPMHUPOBAHHOCTHU
komnereHunu, onpenes€HHbix B @PI'OC CIIO no HanpaBneHUIo MOATOTOBKU U HA
ocHoe PI'OC COO;

- KOHTpOJIb (C HOMOIIBI0 HAabOpa OLEHOYHBIX CPEACTB) U YIpaBJICHHE
(C HOMOIIIBIO 3JIEMEHTOB OOpPAaTHOM CBSI3M) JOCTHMIKEHHEM IeJiel peanu3aiuu
OIIOII, ONPENEIICHHBIX B BUJIE Habopa OOLIEKYIbTYPHBIX,
oOmenpodeccuoHanbHbIX U MPOPECCHOHATBHBIX KOMIETEHIINI BBIITY CKHUKOB.

Ha3nauenne QoHa OIIEHOYHBIX CPEACTB: UCHOJIB3YETCS JIJISl ONEPAaTUBHOIO
U PEryJsipHOTO YIpaBlCHUA Yy4eOHOM JESITEIbHOCThIO (B TOM  4YHCIIE
CaMOCTOSITENIbHOM) CTYAEHTOB, a TaKKe IpEAHA3HAUYEH ISl OLIEHKH CTEIEeHU
JOCTHKEHUSI  3alUIAHUPOBAHHBIX  PE3yJIbTaTOB OOyYEHHUsT IO 3aBEPILEHUIO
oOy4eHHs] B YCTAaHOBJIEHHON y4eOHBIM IIaHOM QopMme: nuddepeHIpoBaHHbIN
3a4€T.

[lepeueHb BUIOB OLIEHOYHBIX CPEACTB COOTBETCTBYET paboueil mporpamme
TUCIIUTUTAHBI « XUMU.

1.3. Ilnanupyemble pe3yJibTaThl OCBOCHUS 0011€00pa30BaTEeILHOM
aucUIIMHBI B c0oTBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynbTraTe ocBoeHUsI y4eOHOM TUCIUIUIMHBI O0yJarOUTUNCS T0KEH YMETh:

- ONPEAENATh N3YUYEHHBIEC BEIIECTBA 10 TPUBUAIBHON WX MEKIYHAPOIHOU
HOMEHKJIATYPE;

- OIPEEIISATh BAJICHTHOCTH U CTEIIEHU 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 IIEPHOJIOB IO HUX TMOJIOKCHUIO B
[lepuonuueckoii cucreme J[.M. MeHneneeBa; oOnme XWUMHUYECKHE CBOMCTBa
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX M OPraHUYEeCKHUX
COEIMHEHUI; CTPOCHUE U XUMHUYECKHE CBOMCTBA M3YYEHHBIX HEOPraHUYECKHUX U
OPraHUYECKUX COCIMHECHUN;



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

- BBIMIOJIHSITh XUMUYECKHUM SKCIIEPUMEHT: IO pACHO3HABAHUIO BAXKHEHUIITUX
HEOPTaHUYECKUX U OPTaHUYECKUX COCTMHEHUN;

- TIPOBOJUTH  CAaMOCTOATENBHBIM  TMOWUCK XUMUYECKOH HWHPOpMAUHA C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHMKOB (HAYUHO-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 CBOeH MpoeCcCHuOHAIBHON e TEIHHOCTbIO;
- pemaTh pacueTHBIC 3a7a41 110 XUMHYECKUM (HopMyJsiaM U YPaBHECHUSIM;

B pesynbTraTe ocBoeHUsT y4E€OHOU TUCIUIUIMHBI O0yJarOUUNCs 10KEH 3HATh:

- U3JIOKECHUE BAXHEHMIIMX XUMHUYECKUX IIOHATUH: BEIIECTBO, XHUMWYECKUU
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,
TerIoBoM 3p(dEeKT peakuuu, CKOPOCTh XUMHUYECKOW peakiMH, KaTajus,
XUMUYECKOE paBHOBECHE, VYIJIEPOJHBIN cKeneT, (yHKIMOHANIbHAS TpyMIa,
MU30MEpHsi, TOMOJIOTHS;

- OCHOBHbIE 3aKOHbI XUMHH: COXPAHEHHE MacCChl BEILIECTB, IOCTOSHCTBA COCTaBa
BemecTB, [lepnonnuecknii 3akon J1.11. Menaeneena;

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

- OMMCAaHUE BAKHEUIIINX BEUIECTB U MATEPHUAJIOB: BAXKHEHIITNE METAJUIbI U CIUIaBbI;
CepHasi, COJIsIHasi, a30THAs W YKCyCHas KHUCJIOTHI; OJIarOpOJIHbIE Ta3bl, BOJOPO/I,
KHUCJIOPOJ, TAJIOTEHBI, IIIEJIOUYHbIC METAJIbl; OCHOBHBIE, KUCJIOTHBIE U aM(OTEpHBIE
OKCHUJIbI U THAPOKCHUIBI, IIEJIOYH, YIICKUCIBIA U yrapHbli ra3bl, CEpHUCTBIA Ta3,
aMMHMaK, BOJla, MPUPOJHBIA ra3, ME€TaH, 3TaH, 3TUICH, alleTUJICH, XJIOPUJ HATpUs,
KapOoOHAT W TUAPOKApOOHAT HaATpusi, KapOoHatr u Qocdar kampums, OEH30II,
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 [1K (Tabmuma 1).



Taoauna 1.

Koa n
HAHMeHOBaHUe
I[nanupyeMble pe3ybTaThbl 0CBOCHHS JHCIUIIHHBI
(¢popmupyemMbIX
KOMIIeTeHI M i
O6mme’ I[uclmn.m/map}uﬂe2

OK O01. JIP 05 B 4actu Tpy10BOr0 BOCIIUTAHMS: [1P6 O1. chopMupoBaHHOCTH MPECTABICHUN: O
BriOupats - TOTOBHOCTb K TpPyAY, OCO3HAaHHUE IIEHHOCTH MAacCTEpCTBa, | XAMUUYECKON COCTABIISIIOLIEH €CTECTBEHHOHAYUHON
CIOCOObI TPYIOIIO0HE; KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHHM
pelIeHus 3a1a4 | - TOTOBHOCTh K AaKTHBHOW JCSITEILHOCTH TEXHOJIOTHYECKOW U | PUPOJBI, B (OPMUPOBAHUY MBIIUICHUS U KYJIbTYPhI
npodeccuoHanb | COIMAIbHON HANPaBICHHOCTH, CHOCOOHOCTh HMHHUIIMUPOBATh, | INYHOCTH, €€ (DYHKIMOHAIBLHON rPaMOTHOCTH,
HO MJIaHUPOBATH u CaMOCTOATEILHO BBITIOJIHATh ~ TaKylo | HEOOXOIUMOM JUIsl pelieHus MPAKTUUECKUX 3a/1a4 U
JESITEIbHOCTH NESITEIbHOCTD; HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY
NPUMCHHUTEIBHO | - UHTEpeC K  pasnuyabiM  chepam  TpoeCCHOHATBHOW | 3J0POBBIO M PUPOIHOM CpPE/IC;
K pa3INuHbIM NESITEIbHOCTH, [1P6 02 BrnageTh cUCTEMON XMMHMUYECKUX 3HAHUHU, KOTOpas
KOHTEKCTam OBnageHue  yHUBEPCAJIbHBIMU YYCOHBIMU TTO3HABATEIILHBIMU | BKJIFOUAET: OCHOBOIMOJIATAIONIME TMOHATUSA (XUMUYECKUN

NEHCTBUSMU: AIIEMEHT, aTOM, JJIEKTpOHHasi 00oJiouKa aroma, s-, p-, d-

MP 01 a) 6a3oBbIe JIOTHYECKHE JCHCTBUSA: JJIEKTPOHHBIE  OpOWTAIM  aTOMOB, HOH, MOJIEKYJa,
- CcaMOCTOSATENbHO  (OpMyIHpOBaTH M  aKTyaJU3UPOBAThH | BAIEHTHOCTb, ANEKTPOOTPUILIATENIBHOCTb, CTENIEHb

po0JeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYLIECTBEHHBIN NMPU3HAK WJIM OCHOBAHHSA IS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- ONpeAensaTb LENN ACITEIbHOCTH, 3aJaBaTb MapaMeTpsl U
KPUTEPUU UX TOCTUKEHUS;

- BBUIBJISITH 3aKOHOMEPHOCTH W IPOTUBOpEYUs B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE

pe3yJibTaToB  IIEJIsIM,  OLEHHBAaTh  PUCKH  TOCJEACTBUMN
JeSTeILHOCTH;

- pa3BHUBaTb KPCATHUBHOC MBIINUICHUC MPH PCIICHHUU XU3HCHHBIX
npodiem

JIP 07 6) 6a30BBI€ HCCIIEOBATENHCKUAE TEHCTBHUS:

OKHCIICHUsI, XUMUYECKasi CBsA3b, MOJIb, MOJIApHAs Macca,
MOJISIPHBIA 00BEM, YIIEepOAHBIA CKeNeT, (yHKIMOHATbHAS
TpyIIa, pagukall, U30MEPHs, W30MEPbl, TOMOJOTUUECKHI
pso,  TOMOJIOTH,  YIJIEBOJOPOIbI,  KHCIOPOA- U
a30TcojepXkKalllie COEAUHEHMs, OMOJOTMYECKH aKTUBHBIE
BelecTBa (YriaeBOAbl, KUPHI, OENKU), MOHOMED, TIOTUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJECKYJISIPHBIE COCIMHEHUS,
KpUCTAJUTMYECKasl pEelIeTKa, TUIMbl XUMUYECKHX peaKIuil
(OKHCTUTEIIBHO-BOCCTAHOBUTEIIBHEIC, 9K30-H
SHAOTEPMUUYECKHE, PEaKIIMd HOHHOTO OOMEHa), pacTBOp,
ANEKTPOJUTHI,  HEIJEKTPOJUTHI,  DIEKTPOJUTHUECKAS
JUCCOIMAIUsA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh

XUMHUYECKON pEeaKIMK, XMMHYECKOE PAaBHOBECHE), TEOPUHU




- BJIAJIETh HABBIKAMHU Y4E€OHO-HCCIECIOBATEIILCKOW M TPOCKTHOU
JIeATeTLHOCTH, HABBIKAMHU pPa3pelieHus Ipooiem;

- BBISBJISATH NPUYUHHO-CJIEJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh
3a7ia4y, BBIABUraTh THUIIOTE3Y €€ PELICHMS, HAXOIUTh apryMEHThI
JUTSL JIOKA3aTeNbCTBA CBOMX YTBEPKIICHUM, 33/1aBaTh MapaMeTpbl U
KpPUTEPUH PEIICHUS;

- aHAJIU3UPOBATh IMOJYYEHHbIE B  XOJE
pe3yJIbTaThl, KPUTHUYECKH OLECHHUBATh HUX
MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

- YMETbh [IEPEHOCHUTH 3HAHUS B I103HABATEIbHYIO U MPAKTUYECKYIO
00J1aCTH >KU3HEICATEIBHOCTH;

- yMETh MHTErpUpPOBaTh 3HAHMUS U3 Pa3HBIX MPEIMETHBIX
o0OJacTei;

BBIJIBUTaTh HOBBIE UJIEH, NpejiaraTh OpUruHaIbHbIC

ITOJIXOJIBI u penieHus; CIIOCOOHOCTH HX
HCIIOJIb30BaHUS B IIO3HABATCIBHOM W COIIMAIBLHOMN

MpaKTUKE

pelicHuA  3aaa4u
JOCTOBEPHOCTD,

U 3aKOHBI (TEOPHsI XUMHUYECKOTO CTPOCHUSI OPTraHMYECKHX
BemectB A.M. byTiepoBa, Teopusi 3JIEKTPOIUTHYECKOMN
qucconyanuu, nepuogudeckui 3akon JI.M. Menneneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH S3bIK XUMHUH, (DAKTOJOTHUECKUE CBEICHUS

(6] CBOfICTBaX, COCTaBC, IIOJYYCHHHU U 0e30IacHOM
HUCIIOJBb30BaHNU Ba)KHEHUIITHX HCOPTaHNYCCKUX n
OpraHn4€CKUX BCHICCTB B 6BITy u HpaKTquCKOfI

JeSITETILHOCTH YeIIOBEKa,

- YMETh BBIABIIATH XapaKTepHbIC IPU3HAKU U U B3aMOCBS3b
W3YYCHHBIX MTOHSITHIA, TPUMEHSATH COOTBETCTBYIOIIIHE
MOHSTHSI IPU OMMCAHUH CTPOCHUS U CBOMCTB B3aUMOCBSI3b
W3YYCHHBIX MTOHATHIA, TPUMEHSATH COOTBETCTBYIOIIIHE
MOHSTHSI IPU OMMCAHUU CTPOCHUS U CBOMCTB
HEOPTaHMYECKUX M OPTaHMYCCKHUX BEIIECTB U UX
MIPEBPAICHHI; BBISBIISTH B3aUMOCBSI3b XUMHUYECKHIX
3HAHUU C TIOHSATHUSMH U MPEACTABICHUSIMH JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

[TP6 03 ymeTh UCmoyib30BaTh HAUMEHOBAHUSI XUMUUYECKHUX
COEIMHEHUN MEXIYHapOJHOTO CO03a TEOPETHYECKOH U
MIPUKIIATHOW XUMUH ¥ TPUBUAIBHBIC HA3BAHUS BAKHCHIIINX
BEIIeCTB  (STWJIEH, aleTWIeH, TIUIEepuH, (eHo,
dbopManbaeru, YKCyCHass KUCJIOTa, TIIMIIMH, YTapHBIN Ta3,
VIIEKUCIBIA Ta3, aMMHUaK, TalleHas W3BECThb, HeramieHas
W3BECTh, MUTHEBASI COJIA U JIPYTHX), COCTABIATH (OPMYIIBI
HEOPTaHWYECKUX W OPTaHWYECKHUX BEUICCTB, YpPaBHCHUS
XUMHUYECKUX  peakluuid,  OOBSICHATH  HMX  CMBICI,
MOATBEPKJIATh  XapaKTepHBIE XHMHUYECKHE CBOHCTBA
BEIIECTB  COOTBETCTBYIOIUMHU  JKCIEPUMEHTAMU U
3aMUCAMU YPABHEHUN XUMUYECKUX PEAKIIN;

- yMeThb YCTaHaBIMBATh MPUHAAJICKHOCTh H3YUCHHBIX
HEOPTaHMYECKUX W  OPraHWYeCKMX  BEIIECTB K
OTpeieIeHHBIM  KJIaccaM M TpPyNmnaM  COEIMHEHUH,




XapakTepu30BaTb HMX COCTAaB M BAXKHEUIIME CBOMCTBA;
OlpeneNnaTh BUAbl XUMHYECKUX CBsA3eH (KOBaJIeHTHas,
MOHHasI, MeTaJlIIN4ecKas, BOJIOpPOJIHAs), THUIIBI
KPUCTANINYECKUX PEIIETOK BELIECTB; KJIACCU(PHUIHUPOBATH
XUMHUYECKHUE PEAKIIUY;

- copMmupoBaTh  MPEACTABICHMUS: O  XUMHUYECKOH
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POIU
XMMUU B TIO3HAHUM SIBJICHUH MPUPOJIBI, B (OPMHUPOBAHUU
MBIIUICHUS] U KYJbTYpbl JTUYHOCTH, €€ (YHKIIMOHATIHHON
IpaMOTHOCTH, HEOOXOIUMOM Ul PEIIeHUs MPaKTUYECKUX
3aja4 W OKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IIPUPOJIHOM CpENE;

I1P6 04 ymeTh IpOBOAUTE PACUETHI IO XUMHUUECKUM
dbopMyIaM U ypaBHEHUSIM XUMHUECKUX PEAKLUH C
HCII0JIb30BaHUEM (PU3NYECKUX BEJTUYUH,
XapaKTEPU3yIOLIMX BEUIECTBA ¢ KOJIMYECTBEHHONW CTOPOHBI:
Macchl, 00beMa (HOpMallbHbIE YCIOBHS) ra30B,
KOJIMYECTBA BEILIECTBA; UCII0JIb30BAaTh CUCTEMHbIE
XUMHUYECKHE 3HAHMSI ISl IPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM

ITP6 05. cpopMHUPOBAaHHOCTH YMEHUH yCTaHABIUBATD
MIPUHAJJIEKHOCTh U3YYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB K ONPEAECIICHHBIM KJIaccaM U
rpynmnaM CoeIMHEHUH, XapaKTepru30BaTh UX COCTAB U
BaYKHEHIIME CBOMCTBA; ONPENENsITh BUIbI XUMUYECKUX
cBsizel (KOBaJIeHTHAas!, MOHHAs, METAJIIIMYECKas,
BOJIOPOIHAS ), TUTTBI

ITP6 07. cpopMHUPOBaHHOCTH YMEHHI IPOBOIUTH PACUETHI
[0 XUMUYECKUM (OpMyJiaM U YPaBHEHUSIM XUMHYECKHX
peaKIMii ¢ UCIIOJIb30BaHUEM (PU3NUYECKUX BEJTHUMH,
XapaKTepU3YIOUINX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) Ta30B, KOJTUYECTBA




BCIICCTBA, MCIIOJIb30BaTh CUCTCMHBIC XUMHWYCCKUC 3HAHUA
JJIA IPUHSATUSA peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyaluAax, CBSA3aHHbIX C BCHICCTBAMU U UX ITPUMCHCHHUCM.

OK 02.
Hcnonp3oBathb
COBpPEMEHHbBIE
cpeacTBa
MOKCKa, aHAIHN3a
u
UHTEPIIPETalUU
UHPOpPMALIUHU 1
uH(pOpMaIMOHH
BIC TEXHOJIOTHH
VIS
BBITIOJTHEHUS
3a1au
npodeccruoHalb
HOU
JESTSIIbHOCTH

B oGnactu OCHHOCTHU HAYYHOI'O ITO3HAHHA:

JIP 04 cdopMupoBaHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH ¥ OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Jasore KYJIBTYD,

CIIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOM
KYyJbTYpbl Kak CpeACTBa B3aMMOJICHCTBUS MEXKIY
JIOJIbBMH W TIO3HAHUS MHUPA; OCO3HAHUE IEHHOCTH
HAay4YHOU JI€ATE€IbHOCTH TOTOBHOCTH OCYILIECTBIIATH
MPOCKTHYI0 M HCCIEAOBATEIIbCKYIO JIESITEIIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE

- OsnameHue  yHUBEPCAIbHBIMU  y4EOHBIMHU
MIO3HABATEJIbHBIMU JIEHCTBUSIMMU:

MP 04 B) pabota c uHpopmarmei:

- BIIaJETh HaBBIKAMHU TMONyuYeHHUs HHDOpMALUU U3
MCTOYHMKOB  pa3HbIX TUIIOB, CaMOCTOSITEIHHO
OCYILIECTBISATh TOUCK, aHAIW3, CUCTEMAaTU3alUI0 U
WHTEPIpETAHi0 WHPOpMAIIUK Pa3TUYHBIX BHJIOB U
dbopM TpencTaBiIeHUs

- Cco3JaBaTh TEKCThl B pa3au4HBIX (QopMarax ¢
y4eTOM Ha3HaueHuss WHPOpMAIMM U  IEIEeBOMN
ayJIUTOpPUHU, BbIOMpas  onTUMaiIbHyIO  (opmy
MIPEICTABJICHUS U BU3YaJIU3allNH;

- OIEHWBATh  JIOCTOBEPHOCTh,  JIETUTUMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IMPABOBBIM U
MOPAITLHO-3THYECKUM HOpMaM

- HCIIONIb30BAaTh CPEACTBA HH(DOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX  TEXHOJOTMA B  PEIICHUH

I1Po 06 YMETh aHaJIM3UPOBATH XUMHYECKYIO
uHPOpPMALIMIO, TIOJy4aeMyl0 M3 pPAa3HBIX HCTOYHUKOB
(cpenctB MaccoBoii uHbopMmainuu, cetb VHTEepHET U
JpyrHe);

ITP6 07. chopmMupoBaHHOCTh YMEHU MPOBOJIUTH PACUCTHI
0 XUMUYECKUM (POpMyJIaM B YPABHCHHUSIM XUMHUYECKHIX
peaxiuii ¢ UCIONIb30BaHUEM (PU3UUECKUX BEIUYUH,
XapaKTEepU3yIOLINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJbHBIE YCIOBUS) ra30B, KOINYECTBA
BELIECTBA; UCIIOJIb30BaTh CUCTEMHBIE XMMUUECKHUE 3HAHUS
JUTSI IPUHSATHUS PEHICHUI B KOHKPETHBIX KU3HEHHBIX
CUTyaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM;
ITP6 08. chopmMupoBaHHOCTH YMEHHI MIJIAHUPOBATH U
BBITIOJIHSITh XUMHUECKUH IKCIIEPUMEHT (TIPEBpAILLICHUS
OpPraHUYECKUX BEIIECTB MIPU HArPEBAHUU, TIOTyUECHUE
ATHJIEHA U U3yYEHUE €T0 CBOMCTB, KAUECTBEHHbIE pEaKuu
Ha albJETU/Ibl, KpaXMaJl, YKCYCHYIO KUCIOTY; A€HATypanus
OEJIKOB MpU HarpeBaHUU, IBETHBIE PEAKIIUN OCIIKOB,;
IPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHa, ONIPENIeNIATh Cpeay
BOJIHBIX PacTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha Cylbdart-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHS;
pemaTh SKCrepuMeHTalbHbIE 3a1auu 1o Temam "Metasisr"
u "Hemetannsl") B COOTBETCTBUU C IPABUIAMU TEXHUKU
0€30macHOCTH MpU 0OpaIEHUH C BEUIECTBAMU U
1ab0paTOpHBIM 000PYIOBAaHUEM; TIPEICTABIIATD
pe3yJIbTaThl XUMUYECKOT0 IKCIIEPUMEHTa B (hopMe 3arucu
YpaBHEHUI COOTBETCTBYIOIINX PEAKIHA U (HOPMYIUPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

IIP6 09. chopMUPOBAaHHOCTH YMEHHS AaHAIU3UPOBATH
XUMHUYECKYI0 HMHGOpMallMI0, TMOJIYy4YaeMyl0 U3 Pa3HbIX




KOTHUTHUBHBIX,KOMMYHHUKATUBHBIX u
OpraHM3allMOHHBIX  3a7ad C coOiroieHreM
TpeOOBaHUI 3ProOHOMUKH, TEXHUKH OE€30MaCHOCTH,
TUTUEHBI,  pecypcocOepekeHus, MpaBOBBIX U
THYECKUX  HOPM, HOpM  HWHGPOPMAIMOHHOMN
0€30I1aCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIUTHI
nHpopmaruu, nHGOPMAITMOHHONW 0€30MaCHOCTH
JUYHOCTH,

HUCTOYHUKOB (CpeICTB MaccoBOil HWHGOpMAIUU, CETh

WHuTtepHeT u apyrue).

OK 04.
DddexTuBHO
B3aUMO/ICHCTBO
BaTh U paboOTaTh
B KOJUICKTHUBE U

A) B 00acTu TpaXk1aHCKOTO BOCIIUTAHUS

JIP 07 roTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U

CaMOOIIPE/ICIICHUIO;

— - YMEHHUE B3aUMOJEHCTBOBATh C COLIMAIIbHBIMU UHCTUTYTAMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHUECM.

0) coBMeCTHas e TEIIbHOCTD:

MP 03 noHuMMaTh U MCNONB30BATh NPEUMYIIECTBA KOMAHIHOU U

ITP6 03 ymMeTh IIIaHUPOBATh U BBINOIHITh XUMUYECKUM
HKCIEPUMEHT (TIPEBPAILEHUsI OPraHMUECKUX BEIIECTB MPU
HarpeBaHuy, MOJIyUYEHHE STUICHA U U3yUEHUE €r0 CBOMCTB,
KayeCTBEHHbIE peaKIMy Ha allbJEeTU/Ibl, KpaxMail,
YKCYCHYIO KHCJIOTY; IeHaTypanus OeJIKOB IIpH
HarpeBaHUU, LIBETHbIE peaKLUU OEJIKOB; IPOBOIUTH
peaxKuu HOHHOTO OOMEHa, ONPEIEIIATh CPELy BOJHBIX

KOMaHJ1e UH/IMBUYaJIbHOM paboThI; pacTBOPOB, KAYECTBEHHBIE PEAKLIMHU HA CYJb(art-,
- IPUHMAMATH [ETH COBMECTHOM IEATEeIbHOCTH, OPraHN30BBIBAaTh | KAPOOHAT- M XJIOPU/I-aHUOHEI, HA KATUOH aMMOHMS;
¥ KOOPIMHHUPOBATh JCHCTBHUSI MO ee¢ JOCTHKEHHI0: coctaBisiTh | IIP6 05 pemars skcnepuMeHTaIbHBIE 33ja4M IO TEMaM
IUIaH JIGHCTBUE, pacmpelensTb poiu ¢ ydeToM MHeHuit | "Metamiel" n "HemeTamisl" B COOTBETCTBHY € IIpaBUIIAMH
YYaCTHHUKOB 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboTHI; TE€XHUKU 0€30MaCHOCTH NpHU OOPAILEHNH C BELIECTBAMH U
OBunajiecHNe YHUBEPCATbHBIMU PETyISATHBHBIMU JICHCTBUSIMU: | JJADOPATOPHBIM 000PYJOBaHHEM; NIPEJICTABIATh
I') IpUHATHE ce0s U IPYTHX JIIOJCH: pe3yabTaThl XMMUYECKOTO 3KCIIEpUMEHTa B (hopMe 3amucu
MP 02 npuHUMaTh MOTHBBI M apryMEHTBI JPYTUX JIIOJCH TP | yPaBHEHUH COOTBETCTBYIOIIUX Peakui U GOpMyIHpOBaTh
aHAJIN3€ PE3YJILTATOB IEATEIbHOCTH; BBIBOJIbI HA OCHOBE ATHX PE3YJIbTAaTOB
- IpU3HaBaTh CBOE IIPABO U MPABO APYTUX JIOJEH Ha OIINOKH;
- pa3BHUBAaTh CIIOCOOHOCTh TOHUMATh MHUP C MO3ULIH
JPyroro 4ejoBeka
OK 07. a) B 00J1aCTH 9KOJIOTMYECKOT'O BOCIIUTAHUS [MP6 01 cdopmupoBaTh MPEACTABICHHUS: O XUMHUYECKOH
CopeiictBoBats | JIP 14 B o6mactu 3K0J10TrMYeCKOro BOCITUTAHUS: COCTABJISIFOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIU
COXPAHEHHUIO - c(hopMUPOBAHHOCTH HKOJOTHYECKON KYyJbTYphl, MOHMMAHUE | XUMHUHM B MO3HAHUU SIBICHUH TpUpPOAbI, B (GOpMUPOBAHUH
OKpy’Karomien BJIUSIHUSL COLMAIbHO-DKOHOMHUYECKHX TPOIIECCOB HAa COCTOSHUE | MBIIIJICHUS U KYJbTYphl JIMYHOCTH, €€ (PYHKIIMOHAIBbHON
Cpelibl, IOPUPOJHON W COLMANbHOM Cpeapl, OCO3HaHHWE TIJI00ATBHOTO | TPAMOTHOCTH, HEOOXOAMMOM il pelieHHs] TPaKTUYECKUX




pecypcocoepex
CHHIO,

XapakTepa 3KOJOrHYeCKUX Ipobiem;
- IUIaHUPOBAaHUE M OCYIIECTBJICHHE NIEHCTBUN B OKpY’Karollen

3aJa4 M OKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/IOPOBBIO U IPUPOIHOM cperie;

NIPUMEHSTH cpelle Ha OCHOBE 3HaHWA Iiened yctodumBoro pasButus [[IP6 10. chopmupoBaHHOCTH YMEHHIA COOIIOIATH MPaBUIA
3HaHUA 00 YeJI0BEYECTBA, HKOJIOTMYECKH [EIeCO00Pa3HOr0 MOBEACHHUS B OBITY U
W3MEHCHUU - aKTUBHOE HEMNPUATHE  JCWCTBHIA, MNPUHOCAIIUX  BpPEI | TPYJAOBOU ACSITEIHLHOCTU B IENISIX COXPAHEHUS CBOETO
KJIuMara, OKpYyXarolieu cpene; 3JI0pOBbS U OKPY>KAIOILEel PUPOTHOM Cpe/ibl; YUUTHIBATh
TIPUHITAIIBI - YMEHHE NPOTHO3MPOBATH HEOIATOMPHUSATHBIC SKOJOTHUYECKUE | ONMACHOCThH BO3JCHCTBUS HA KUBBIC OPTaHU3MBI
OepexIIBOro MOCIIEACTBHSI IPEANPUHUMACMBIX JIEHCTBUHN, IPEAOTBpAILaTh UX; | OMPEIEICHHBIX BEUIECTB, IOHUMAas CMBICII ITOKa3aTeNs
NPOM3BOJICTBA, | - PACHIMpPEHUE OIIBITA JeSITeTbHOCTH HKOJIOTHYECKOM | MpeIebHOM JOIyCTUMON KOHIIEHTPAIUH.
3 pexTuBHO HaIpaBJICHHOCTH;
neiictBoBath B | 0) pabota ¢ mHpopManuein
ype3Bblyaiiabix | MP 04 ucnonbs3oBathk cpenctBa HHPOPMAIIMOHHBIX U
CUTYaIUSIX KOMMYHHKAITIOHHBIX ~ TEXHOJIOTMA B  PCIICHUU

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u

OpPraHW3allMOHHBIX  3agad ¢ COONIoIeHUuEM

TpeOOBaHUI SPrOHOMHUKH, TEXHUKU O€30MacCHOCTH,

TUTHCHBI,  pecypcocOepeKeHHUs, TMPaBOBBIX U

STUYECKMX  HOpPM, HOpPM  HH(OPMALUOHHON

0e30MacHOCTH.
[IK 4.1. JIP 09. T'oToBHOCTH M CLIOCOOHOCTH K 00pa3oBanmio, B ToM uncie | [IP6 01 ChopmupoBaHHOCTH MPEICTABICHUI O MECTE
OcymecTBisATh | caMOOOPa30BaHUIO, HAa IPOTSKEHUH BCEH KU3HU; CO3HATEITFHOE XMMHH B COBPEMEHHOW HAYYHOI KapTHHE MUPA;
NEPBUYHYIO OTHOIICHHE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO MOHUMAaHHE POJIH XUMUU B OPMUPOBAHUU KPYTo30pa U
nepepaboTKy U | yCHeImHo npodecCHOHaIbHON 1 00IIECTBEHHON 1€ATEIbHOCTH. (byHKIMOHATHHOM
XpaHeHHue JIP 13. Oco3HanHbIi BeIOOp Oyay1iei npodeccun u
MPOIYKIHH BO3MOXKHOCTEH peann3aiuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB,; IPaMOTHOCTH Ye€JIOBeKa JJIsl pEIIeHUs] MPaAKTUIECKIX
pPacTEeHUEBOJICTB | OTHOIIEHHUE K MPO(ECCHOHATFHON JEATEIBHOCTH KaK 3ajay;
a. BO3MOXXHOCTH Y4acTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,

TrOCYJIapCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX MTPOOIIEM.

MP 01. YMenue caMoCTOATENBHO ONPEAEHATh LENH IeITeTbHOCTH
Y COCTaBIISITh TIJIAHBI AESTEIBHOCTH; CAMOCTOSITETHEHO
OCYILIECTBJISATh, KOHTPOJIIUPOBATH U KOPPEKTUPOBATH
JIEATEIIbHOCTh; UCMOJIb30BATh BCE BO3MOXKHBIE PECYPCHI ISl
JIOCTMKEHMS ITOCTABJICHHBIX LIEJICH U pealn3ally IUIAHOB

[TP6 03 Bnanenne OCHOBHBIMU METO/IaMH HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMbIMH B XUMUU: HAOTIOCHHE,
OTNMCaHue, U3MEpPEHne, IKCIIEPUMEHT; YMEHUE
00pabaTbIBaTh, OOBSICHATH PE3yIbTAThI IPOBEICHHBIX
OITIBITOB U JI€JIaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTD

MPUMCHATH MCTOJbI ITO3HAHUS ITPHU PCIICHUN




JESITEIIbHOCTH; BBIOUPATh YCIICITHBIC CTPATETHH B PA3JTMYHBIX
CUTYaIUsAX

MP 03. BnageHue HaBbIKaMU IIO3HABATEIIHLHOM,
y4eOHO-UCCIIeI0BATEILCKOM U MMPOCKTHOM
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelIeHUs MpooIem;
CITOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIIbBHOMY
MOWCKY METOJIOB PEUICHHUSI MPAKTUYECKUX 3a/1a4,
MIPUMEHEHHUIO PA3JIMYHBIX METOI0B IMO3HAHUS

B CO3JJaHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTYPBI,
B PEILLIEHUH II100aNbHBIX TPOOJIEM YCTOHYHBOTO
Pa3BHUTHSI YEJIIOBEYCCTBA

MPAKTUYCCKUX 3aa4;

ITP6 05 Bnanenue npaBujiaMy TEXHUKH 0€30MTaCHOCTH TIPH
MCIIOJIb30BAHUU XUMUYECKUX BEUIECTB;

ITP6 06 CchopMHupOBaHHOCTH COOCTBEHHOW MO3UITUH 110
OTHOIIIEHHUIO K XUMHUYECKOW MHPOPMAIINH, ITOTydaeMOi 13
Pa3HbIX UCTOYHUKOB




1.4. XapakTepuCTHKHU OLIEHOYHBIX CPEICTB

n/

HauMmeHoBaHue
OLICHOYHOI'0 CPeACTBA

Kpatkas XapaKTepuCcTHKA OIIEHOYHOT0
cpeacTaa

[Ipe3enTanun

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

Pedepar

[Ipoxykt CaMOCTOSITEIbHOU paboThI
00yJaromerocs, MpeICTaBISIOMMUN COO00M KpaTKoe
U3JIO)KEHUE B IHMCBMEHHOM BHJIE IIOJYYEHHBIX
pe3yJIbTaTOB TEOPETUYECKOIO aHaJIn3a
OTpe/IeTICHHOW y4eOHO-HCCIIeIOBATEIBCKON TEMBI,
€ aBTOP PACKpbhIBAET CYThb  HMCCIIELYEMOM
po0IeMbl, IPUBOJIUT PA3IUYHbIC TOYKU 3PEHHUS, a
Tak)ke COOCTBEHHBIE B3IJIsAJIbl HA HEe.

Jloknan, cooOmmenue

PacmmpeHHoe MMChbMEHHOE 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
CICIMAIMCTOB B OTPACIIM HAYYHbBIX 3HAHUN.

KontposnbHas paborta

KoHTponpHble paboOThl MPOBOJATCS C  LEJbIO
OTIPE/ICJICHUS] KOHEUHOI'0 pe3yJibTaTta B OOYYECHHUH
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
KOHTpPOJIbHasE paboTa MPOBOAMTCS C  IICJIBIO
IIPOBEPKHU 3HAHUM M YMEHHMM IO OTHAEIBHOU 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
YMEHHUS 00yyJarommuxcs 1o nepepadboTKe
nH(pOpMaIUH.

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

HOJATOTOBKE K TMpakTUYecKol paboTe u IaHa
u3ydeHus marepuana. PaccMarpuBaemoe 3aaHue B
psAne  Cy4aeB  BKJIKOYAcT  JOINOJHHUTEIBHYIO
NPOBEPKY 3HAHWW CTyJE€HTa — TOCPEICTBOM
TECTUPOBAHMUS  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 OCBOEHUSL HOBBIX TEM.

JlaGoparopHas pabota

Jlabopatopnass ~ pabora  —  oOs3aTEIbHBIN
KOMIIOHEHT OOJILIIIMHCTBA o0pa3oBaTeIbHbIX
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
CaMOCTOSITENIHO, TaK U B COCTaBE MUHU-TPYIIIIHI.




IIpoext

[Ipoektr mnpexacraBisger coOOl y4deOHBIH MPOEKT,
BBITMIOJIHAEMBIA 00yYalOMMUMCS B paMKax OIHOTO
WM HECKOJBKUX YYE€OHBIX MPEIMETOB C LEJIbIO
MPOJIEMOHCTPUPOBATh  CBOM  JOCTHXKEHUS B
CaMOCTOSITEIBHOM ~ OCBOCHHHM  COACPKAHUA U
METOMOB W30paHHBIX O00JacTe 3HAHWKA W/WUIN
BUJIOB NEeSATENBHOCTH " CIOCOOHOCTH
IPOEKTUPOBATh U OCYLIECTBIIATH LIE€IECO00pa3HYIO
U pe3yJbTaTUBHYIO  JESATEIBHOCTh  (y4ueOHO-
IIO3HABATEJIbHYI0, KOHCTPYKTOPCKYIO, COLMAIbHYIO,
XYJI0’)KECTBEHHO-TBOPUYECKYIO).

Ketic-3amanue

[IpoOneMHoe 3agaHue, B KOTOPOM OOydYaromemMycs
IpeJuIaraioT OCMBICITUTD peabHyI0
po(hecCHOHATbHO-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

KoHTposibHOE MeponpusaTrue, KOTOpoe MPOBOIUTCS
M0 OKOHYAHWIO M3YyYEHHs] AUCIUIUIMHBI B BHJE,
IPEeTyCMOTPEHHOM YUYE€OHBIM TUIAHOM.




2. ®opMBbI KOHTPOJIA ¥ OLleHUBAaHHUSA (popMHUPYeMBbIX 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 3JIEMEHTOB U | XUMHUYECKHUX 3JIEMEHTOB U
IIPUPOJIa XUMHUECKON IIPUPOJIa XUMHYECKOMN CBA3N».
CBA3U 2. 3a1aun Ha COCTABIICHHE
XUMHUUYECKUX (HopMyT
JIBYXaTOMHBIX COE€MHEHUIN
(oKCHIOB, CYJIb(PUIOB,
TUJPUJOB U T.I1.).
OK 01 [lepronnueckuil 3aKOH U IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 tabnuia /.. MenzaeneeBa | TeopeTUYECKUE 3a1aHUS HA

XapaKTepU3aIUI0 XUMUYECKUX

DJIEMEHTOB: «MeTamInyecKkue
/ HeMeTaJJIN4YECKUE CBOMCTBA,
AIEKTPOOTPULIATENHHOCTh 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:
-COCTUHCHMS, 3aMEIICHUS,
pazyioxkeHus, 0OMeHa
2.3aga4m Ha pacyer
KOJWYECTBEHHBIX
XapaKTePUCTHUK MPOIAYKTa
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 «CBoiicTBa
HEOPraHUYECKHUX BEIIESCTB HEOPraHUYECKUX
BEIIICCTBY
OK 01 Knaccuduxkanmus, 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-XUMHUYECKUE
CBOMCTBA HCOPTaHNYCCKHUX
BCIICCTB

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

2.1Ipaktuxo-
OPUEHTUPOBAHHBIE
TEOpPETUYECKUE 3aJIlaHUs] Ha
CBOMCTBA U NOJIyYEHHUE
HEOPraHUYECKHUX BEIIECTB.
3.JlabGopaTopHas pabora
«CBOMCTBa METAJJIOB U
HEMETAIIOBY.

OK 01
OK 02

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

IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHusl IO COCTABJICHUIO
XUMHUYECKUX PEAKIUH C
Y4aCTHEM HEOPTraHUYECKHUX
BEIIECTB, UCIOIB3YEMBbIX IS
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-
OpUEHTHUPOBAHHbBIE
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 peakuui

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

(bakTOpOB, BIUSIOMIUX 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.IIpaktuxo-
OpPUEHTHUPOBAHHBIE PACUETHbBIC
3aJlaHusl Ha JUCTIEPCHBIE
CUCTEMBI, UCIIOJIb3YEMBIC B
OBITOBOI ¥ MPOU3BOJCTBEHHOMN
JIeSATEIbHOCTH YEJI0BEKa.




OK 01

HccienoBanne cBONCTB
JIMCTIEPCHBIX CUCTEM

JlabopaTtopHas pabota
«IIpuroToBiieHHE pacTBOPOBY;
«HccnenoBanne TUCIEPCHBIX
CUCTEM.

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. PacueTrHpie 3a1a4un 1o
YPABHEHUSIM PEAKIUN C
y4acCTUEM OPTaHUYECKUX
BEIIECTB.

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

OK 01
OK 02

OpraHuueckue BellecTBa B
KU3HEJEATEIbHOCTU
YeJioBeKa.

[TpousBoacTBO U
MIPUMEHECHHUE
OpraHUYeCKUX BEIIECTB B

IIpakTUKO-OpUEHTUPOBAHHBIE
3a1aHUSA 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
(G YHKITMOHATBHBIM TPYIIT
2.IlpakTnueckue 3aJaHus Ha
COCTaBJICHNE KaYE€CTBEHHBIX
peakuuii oOHapy eHus
OPraHUYECKUX COCIMHECHUN.




Paznen 8. Xumust B ObITy U
MIPOU3BOJACTBEHHOM

3ammTa Kevica (¢
y4eToM Oyaytieit

NEATEeIIbHOCTH YeJIOBEKa npodeccruonanbHOM
JIESITETbHOCTH)
OK 01 Xumusi B ObITY U Keiic (c yueroMm Oyaytieit
OK 02 IIPOU3BOACTBEHHOU npodeccuOHaAIbHON
OK 04 JIeSITeIbHOCTH YeJIOBEKa nesaTesbHoCTH ) Bo3MoKHbIe
OK 07 TEMBI KEHCOB:
1K 4.1 l. [Torennenue knumara u
BBICBOOOKJICHUE Ta30BBIX
TUAPATOB CO JTHA OKEaHa.
2. bynymme marepranbl
JUJISl MAIIMHOCTPOEHUS.
3. Hossle Mmatepuainsl aiis
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 4.1 MPaKTUKU B «OcHOBBI TabopaTOpHOU

npodheCCUOHAIBHBIX
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 4.1

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
KUCJIOTHOCTHY,;

OnpeneneHune KeCTKOCTH
BOJIbI U CITIOCOOHKI €€
YCTpaHEHHUS.

OK 01
OK 02
OK 07
IIK 4.1

XUMHUYECKUN KOHTPOJIb
KayeCcTBa MPOAYKTOB
MUTaHUS

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

MTATAHUSY .

2. IIpakrtuko-
OPHUEHTUPOBAHHBIE
3a7laHusl 110 KYJIMHAPHOU
TEMAaTHKE.




3. JlabopatopHas pabora (Ha
BBIOOD):

«OOHapyXeHHE HUTPATOB B
MPOIYyKTaX MUTAHUSY;
«HccnenoBanue npo1yKTOB
MUTAHWS HA HATHIUE
YTIIEBOJIOB

(MyKa, TBOPOT, MOJIOKO,
Horypr)

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

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

OK 02 II0YBBI COCTaB HEOPIaHUYECKUX U

OK 07 OpraHUYECKUX YIA0OPEHUN.

IIK 4.1 2.3amanue «B3anMocBsI3b
COCTaBa MOYBHI, TUI MOYBBI U
€€ Ha3HaYCHUs».
3.JlabGopaTopHas pabora
Omnpenenenue pH BogHOM
BBITSKKHU TTOYBBI, €€
KHCJIOTHOCTH U HIEJIOYHOCTH.

OK 01 HccnenoBanre 00bEKTOB 3amuTa Keiica

OK 02 ouochepsl Bo3MoxkHBIE TEMBI:

OK 04 1. HUccnenosanue coctasa

OK 07 MHHEPAIIBHOW BOJIBI

[1IK 4.1 PEKOMEHIALMH 10 €€

HCIIOJIB30BAaHHIO.




2. Uccnenosanue
pPa3pyLIAOUIETO JECUCTBUS
MPUPOIHON BOJIBI HA TIOYBY.

3. HccnenoBanne kauectna
OUTHEBOU BOJBI.
4, Uccnenosanue npod

BO/JIONIPOBOJIHOM BOABI HA
MPEIMET YCTPAaHCHUS
J)KE€CTKOCTH.

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:
* [IpaBUIBHOCTD U OCO3HAHHOCTbH W3JI0KECHHUS COACPKAHUS, NOJHOTY PACKPBITHS
HOHSTUN, TOYHOCTh YIIOTPEOICHNS HAyUYHbIX TEPMUHOB.
* CreneHb (POPMUPOBAHUS UHTEIUIEKTYJIBHBIX U O0IICYYEOHBIX YMEHHM.
* CaMOCTOATEIIBHOCTb OTBETA.
* PedeByro rpaMOTHOCTB U JIOTHYECKYIO MTOCIIEI0BATEIbHOCTh OTBETA.

Kputepnn onieHKH KOMIBIOTEPHOU MPE3ECHTALINU:

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

LEJSIM U 33J]a4aM JUCIUILIMHBL, COJIep/KaHne
IIPE3EHTALUU [TOJIHOCTBIO COOTBETCTBYET
3asIBJICHHOW T€ME, PACCMOTPEHBI BOIPOCHI O
npo0ieme, ciaiiibl pacroIOkKeHbl JOTUYHO,
MOCJIEIOBATENBHO, 3aBEPILAETCS MPE3CHTALUS
YETKUMU BBIBOJAMH.

2 | KoMmnbrotepHast npe3eHTalus COOTBETCTBYET 4 Xopomio
LEJISAM U 3a]]a4aM TUCLHUILIMHBL, COAEP/KaHNE
IIPE3EHTALUU [TOJIHOCTBIO COOTBETCTBYET
3asIBJICHHOW TE€Me, 3asBJICHHAs TEMa pacKpbITa
HEJ0CTAaTOYHO MOJIHO, TPH 0(HOPMIICHUH
IIPE3EHTALUN UMEIOTCS] HETOYETHI.

3 | KoMmnbroTepHas npe3eHTalusi COOTBETCTBYET 3 Y noBneTBOp
[IeJISIM 1 3a7a4aM JUCIUIIINHBL, HO e UTEIIBHO
COJIep>KaHKE HE B TTOJITHOM MEPE COOTBETCTBYET
3asBJICHHOW TeMe, 3asBJICHHAs! TEMa PacKphITa
HEJIOCTATOYHO IMOJHO, HApYIIeHa IOTUYHOCTh U
MOCJIE0BATEIBLHOCTD B PACIIOJI0KEHUH CIIalI0B.

4 | IIpe3zenTanus HE  COOTBETCTBYET LEIISIM U 2-0 Heynosners
3a/1a4aM JIUCIUIUIMHBI, COJIEPKAHUE HE OpPUTENBHO
COOTBETCTBYET 3asiBIICHHOU 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  JUCKYCCHOHHBIX
BOIIPOCOB IO MpoOJeMe,  CONOCTaBJICHBI
pa3IuyYHbIe TOUYKH 3peHMUs o
paccMaTpuBaeMOMy BOIPOCY, HAYYHOCTh SI3bIKa
U3JI0KEHHUS], JIOTUYHOCTh U MOCIEA0BATENIbHOCTD
B U3JI0KEHUH MaTepuasna, KOJIHYECTBO
UCCJIEIOBAHHOM JIMTEPATypbl, B TOM YHCIIE
HOBEHIINX UCTOYHUKOB IO MPOOJIEME, YETKOCTh

BBIBOJIOB, 0()OpMIIEHHE PAOOTHI COOTBETCTBYET

PEABSBISIEMBbIM TPEOOBAHUSIM.

OT1aIu4HO

CooTBercTBHE LIENIAM M 3a/ayaM JUCIUIUINHBI,
aKTyaJIbHOCTb ~TE€Mbl U  pacCMaTpUBAEMbIX
npooJiieMm, COOTBETCTBUE CoJIepKaHUs
3asBJICHHOM TeMe, HAyYHOCTh A3bIKa U3JI0KEHUS,
3adBJICHHAss 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
MOCIIEI0BATEIBHOCTD B

U3IIOKEHUW ~ MaTepuana, mnpu  opopMIICHUN
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

bamel

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 OJIX0]T ITPH OTBETE HA BOIIPOCHI,
yMEHHE TITyOOKO aHaJIU3UPOBATh MPOOIEMY U
JIeNIaTh 0000IIAIOIINEe BBIBOIEL,

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

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 TMOJXOJ] TMPU OTBETE Ha
BOIIPOCHI, YMEHHUE aHAJIU3UPOBATH MPOOIEeMy 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
JOMYIIEHbl HE3HAYUTENIbHBIE OTKJIOHEHHS OT
U3JI0KEHHBIX TPEOOBAHUM;

- MOKa3aHbl MHHUMAJIbHBIC 3HAHUS  TIO
OCHOBHBIM T€MaM KOHTPOJILHOUN pabOThI;

- 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 HEIOUETOB

Y noBneTBOp
UTEJIbHO

- YHUCIIO OMIMOOK U HEAOYETOB MPEBOCXOIUT
HOpMY, NPU KOTOPOW MOXKET ObITh BBICTABIECHA
OLICHKA  «YJOBJETBOPUTEIBHO» WM  €CIIH

2-0

Heynosners
OPUTENBHO




OPAaBWJIBHO  BBIIIOJHEHO  MEHEE  IOJIOBUHBI
padoThI;

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

Kpurtepuu onieHKU IpakTUYECKON pabOThI:

Kpurepuu onienku

bansr

Onenka

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

— TIPOSIBJIEH TBOPYECKHUM MOJIXO,

— yMeHHE TIyOOKO aHaJu3UpOBaTh MPOOIEMY
U jgenatb  o0oOmaronme  MpPaKTHKO-
OPUEHTUPOBAHHBIC BHIBOJIBI;

paboTa BbIMOJIHEHA 0€3 OLIMOOK W HEI0YETOB

WJIM IOMYIIEHO He 60jiee 0JHOTO HeoveTa.

OTJIUYHO

— TMPaKTUYECKOE 33JJaHUE  BBITIOJHEHO B
YCTaHOBJICHHBIA CpPOK C

MCIIOJIb30BaHUEM peKOMeHIaIu i
IperojaBaTers;

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

— paboTa  BBIMOJHEHA  TOJIHOCTHIO,  HO
JOIYIIIEHO B HEW:

a) He OoJiee OHOW HErpyOoil OITMOKK M OJTHOTO

HejioueTa 0) unu He 6osee IBYX HET0YETOB.

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 JONYIIEeHb B HEW a) He OoJiee IBYX
rpyObIX OIINOOK,

0) He Oonee oxHOM rpyOOK OMMOKH M OJIHOTO

Y 1oBIIETBOD
UTEIBHO




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

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

— YHCIO OMMUOOK W HEJO0YETOB IMPEBOCXOIUT
HOpMY, TIpU  KOTOPOM  MOXET  OBITh
BBICTABJICHA OIICHKA «YJIOBJIETBOPHUTEIHHO
WM €CJIM TMPaBUILHO BBIMOJHEHO MEHEE
IIOJIOBHHEI 3aJIaHHUS;

ecnu  oOydaromuicss  HE  IpUCTymal K

BBITIOJIHEHHUIO 3alaHus WU MIPaBUIILHO

BBITIOHUA He Oonee 10 mpoIEeHTOB Bcex

3aJaHUIl.

2-0

HeynosneTs
OpPHUTETBHO

Kputepun onieHku n1abopatopHoit pabOTHI:

Kpurepun onenku

bamsr

Onenka

— 3aJIaHUC BBIMIOJIHEHO B YCTAaHOBJICHHBIN
CPOK C HCIIOJIb30BAaHUEM PEKOMEHIAIHMA
MperoaaBaTers;
— TIOKa3aHBBICOKWH  ypOBEHb  3HAHMS
M3y4YEHHOr0 MaTepualna Io 3aJaHHOU
TeMe,

— TIPOSIBIICH TBOPUYECKHH MOIXO,

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

pabota BbIMOJHEHA Oe€3 OMMOOK W HEIOYETOB

WJIM JIONYIIEHO He O6osiee 0JJHOTO HeloYeTa.

OTIu4HO

3a/laHne BBITIOJIHEHO B
YCTAHOBJICHHBIA CPOK C

UCIIOJIb30BaHUEM peKOMEHIaIU i
IIPETIOIaBaTeIIs;

— TMOKa3aH XOpOIIMH YpPOBEHb  BJIAJACHUS
M3YYCHHBIM MAaTEPUAJIOM I10 33JJaHHOH TeMe,

— paboTa  BBIMOJHEHA  TOJHOCTHIO,  HO
JOIYIIIEHO B HEW:

a) He OoJiee OHOW HErpyOoil OITMOKK M OJTHOTO

Hejiouera 0) uiau He 6os1ee IBYX HETI0YETOB.

Xopouio

— 3aJaHuc BBIITOJIHCHO B
YCTaHOBHeHHBIﬁ CpOK C qaCTHUYHbIM
HUCIIOJIb30BaHHUEM peKOMeHI[aI_[I/Iﬁ
IMpCrnoaaBaTeCJIs;

Y noBneTBOp
WUTEJIbHO




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

— BBIMIOJTHEHO HE MEHEe TOJIOBUHBI PadOTHI
WM JIOMYIIEHBl B HeW a) He Oosee aByX
rpyOBIX OLINOOK,

0) He Oosee omHON rpyOOW OMIMOKKM U OJHOTO

HeJo4YeTa, B) He Oosiee JBYX-TpeX HErpyoObIX

OIIHOOK,

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

IpU OTCYTCTBUU OMMOOK, 4—5 HEA0YETOB

— YHUCJIO OWMOOK M HEJOYETOB IMPEBOCXOIUT
HOpMY, TMpU  KOTOPOM  MOXKET  OBITh
BBICTABJICHA OILIEHKA «YJIOBJIETBOPUTEIBHOY
WA €CJIM NPaBWIbHO BBIIIOJHEHO MEHEE
MOJIOBUHBI 33]IaHUS;

Heynosners
OPUTEIIBHO

ecni  oOydaromMiicss He  NpUCTyHal K

BBITIOJTHEHUIO  3aJIaHUsl WM MPABUIIBHO

BBITIOTHUI He Oonee 10 mpoIeHTOB Bcex

3aJlaHUM.

Kpurepun ouenku npoekra
Kpurepnii VYpoBHU CHOPMHUPOBAHHOCTH HABBIKOB MPOEKTHOM
JIeATEIIbHOCTH
bazoBblii [ToBbIIIEHHBIH

CaMocTosgTenbHOe Pabora B rienom PaboTa B rienom
npruoOpeTeHHe CBUJIETEIILCTBYET O CBHUJIETEIILCTBYET O

3HAHUU U PELICHUE
nmpo0iaem

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

CIIOCOOHOCTH
CaMOCTOSTENIbHO CTaBUTh
mpo0JIeMy U HaXOIUTh MyTH
€€ pEeIICHHUS;
MIPOJIEMOHCTPUPOBAHO
CBOOO/IHOE BJIaJ€HUE
JIOTUYECKUMH OTICPAIUSIMH,
HaBBIKAMH KPUTHYECKOTO
MBIILICHUS, YMECHUE
CaMOCTOSITEIIbHO MBICITUTB;
MIPOJIEMOHCTPUPOBAHA
CIIOCOOHOCTH Ha 3TOM
OCHOBE NMPHUOOpPETaTh HOBBIC
3HAHMS W/WJIA OCBAUBATh
HOBBIE€ CIIOCOOBI JICHCTBHIA,
JocTUraTh 0oJiee Ty0oKoro
MMOHUMAaHUSs TPOOJIEMBbI




3HaHue npeamera

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

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

PerynaruBHbie [IpoieMOHCTpUPOBAHBI PaboTa TmaTensHO
JENUCTBUS HABBIKH OIPE/ICNICHUSI TEMBI | CIJTAHUPOBaHA U

U TUTAaHUPOBAHUS PaOOTHI. MOCJIeIOBATEIBHO
PaboTa noBeneHa 10 KOHIIA | pealn30BaHa, CBOEBPEMEHHO
Y IIPE/ICTaBIIEHa KOMHUCCHH; | POI/ICHBI BCE
HEKOTOPBIE 3TAIbI HEO0OXOIMMBbIE ATaITbI
BBITIOJTHSLITUCH O] 00CyXKJIeHUS 1
KOHTPOJIEM U TIPU MIPE/ICTABICHHUS.
nojaziepkke pykopogutens. | KoHTpoisb u koppekuus
[Ipy >TOM MPOSIBASIOTCS | OCYIIECTBIISUIUCH
OTJIEJIbHBIE 3JIEMEHTHI CaMOCTOSITEJIbHO
CaMOOLECHKU U
CaMOKOHTPOJIS
oOyyarorerocs

KomMmyHukanus IIponeMOHCTpUPOBaHbI Tema sicHO ompeienieHa u
HABBIKA 0(hOPMIICHHUS MOSICHEHA.
MPOEKTHOM pabOoThI u | Tekct/cooOiieHrne XopoIo

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

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

Tadaunma cooTBeTCTBUSA
02JIJILHO-PEHTUHIOBOI0 M OTMETOYHOT0 KOHTPOJIsI

YpoBeHnb Cymma TpaguuuoHHasA OLIEHKA
chopMHUPOBAHHOCTH PEUTHHIOBBIX
KOMIIeTeHIU M 0aJ1J1I0B
IToBbI1IEHHBIHM 90-100 OTin4yHO
bazoBsbIit 75-89 Xopo1io
IToporossi 60-74 Y 1OBIETBOPUTEIBHO
Henocrarounbiit Memnee 60 HeynoBiieTBOpUTEIBHO




Kputepuu ouenku nuddhepeHIMpoBaHHOTO 3a4ETa:

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

CTyACHTa 3a CCMCECTp,

PCIICHUIO ITPAKTUYCCKHUX 3a/1a4.

I[MOJIYYCHHBIC TCOPCTHYCCKHUC 3HAHMUA, HUX IMPOYHOCTD,
Pa3BUTHC TBOPYCCKOI'O MBIIIJIICHHA, HpI/IO6p€TeHI/Ie HaBBIKOB CaMOCTOSITEIILHOMN
pa6OTI)I, YMCHHUC CHHTC3UPOBATH IIOJYYCHHBIC 3HAHUA W IIPUMCHATL HUX K

Ne
n/n

Kpurepuu ouenkn

Bbanabl

Ouenka

1

OOyuaronuiics Mpyu OTBETE Ha BCE BOMPOCHI:

- MIPOSIBUII rI1yOOKHe, TBOPYECKHUE
CIIOCOOHOCTM B TMOHMMAaHUU  U3JI0KEHUU
y4eOHO-IIPOrPaMMHOIO MaTepuana;
MOKa3bIBACT BBICOKUI YPOBEHb
KOMIIETEHTHOCTH;

- YCBOMWJI B3aUMOCBSI3b OCHOBHBIX NOHSATHI U
JUCIUTUINH, UX 3HaYEHUE 1)1 puodperaeMoit
npodeccun; aHATU3UPYET OCHOBHBIC TOHSITHS
C TOYKM 3pEHUS PpaA3IUYHBIX aABTOPOB,
JIEMOHCTPHUPYS 3HAHUE y4eOHOM,
MEPUOTUYECKOU 51 MOHOTpapUUYECKOM
JUTEPATYPhl, 3aKOHOJATENbCTBA B pPaMKax
TEeMAaTUKU JUCHUIUIMHBI M TPAKTHUKUA €ro
MIPUMEHECHUS;

- T1OKa3blBaeT  BCE  CTOPOHHUE U
CUCTEMATUYECKUE 3HAHMS TEOPETHUYECKOIrO
MaTtepuana; BUAUT  MEXIUCHUIUIMHAPHBIC
CBS3U;

- poheCCHOHAIIBHO, IrPaMOTHO,
MOCJIEA0BATEIbHO, XOPOIIUM SI3BIKOM YETKO
u3jiaraer  Marepuars, apryMEHTHUPOBAHO
dbopMyIHpyeT BHIBOJIBI;

- TMOJHO, TPaMOTHO U TOCJIEIOBATEIHHO
W3JIOKUJT OTBETHI HAa BCE JOIMOJHUTEIbHbBIC
BOIIPOCHI U 3aJIaHUS.

OTJIUYHO

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

- TIOKa3bIBA€T TOJHOE, HO HEIOCTATOYHO

Xopouio




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

- uMeeT MIPE/ICTABICHHE 0
MEXIUCIUIUIMHAPHBIX  CBSA3fAX, YBA3BIBACT
3HaHUA,  IOJYyYEHHBIE P  U3YYCHUU
Pa3InYHBIX JUCLUIUIVH, yMmeer
aHAIM3UPOBAaTh NPAKTUYECKUE CUTYALUH, HO
JOITyCKaeT HEKOTOPBIE MTOIPEIIHOCTH;

- YBEPEHHO U MpOo(}hecCuoHaAIbHO, TPAMOTHBIM
A3BIKOM, SICHO, YETKO M TOHSTHO H3JIaraer
COCTOSIHUE€ W CYThb BOIIPOCA; MPHUBIEKAETCS
UH(OOPMATUBHBIN W WJUIFOCTPUPOBAHHBIN
MaTepuans, HO TpH OTBETE€ JOMYCKaeT
HEKOTOPbIE OTPEIIHOCTH;

- BOIPOCHI, 33JaBa€MbI€ AK3aMEHATOPOM, HE
BBI3BIBAIOT CYUIECTBEHHBIX 3aTPyAHEHUIA.
Homyckaetcsil-2 He3HaUUTENbHbBIE OUTMOKH.

- TIOKa3bIBacT  IIOBEPXHOCTHBIC  3HAHHUS
y4eOHO-IIPOIPaMMHOI0  Marepuaia, IpHu
OTBETE OTCYTCTBYET MAOJDKHAs CBS3b MEKIY
aHaJIM30M, apryMCHTAIlMe W  BBIBOJAMHU;
OJTHAKO B IIEJIOM B TOJIHEE OPHCHTHUPYETCS B
POQUITUPYIOIIIX LTSI JAHHOM
CHCIUATBHOCTH JUCIUILIMHAX

- BJaJeeT NPAKTHUYCCKUMU HaBBIKAMH, HO
YyBCTBYeT ce0s HE YBEPEHHO IPH aHAJIM3C
MEXTUCIUTUTMHAPHBIX CBS3CH;

- Ha TIOCTaBJICHHBIC BOIIPOCHI OTBEUaeT HE
YBEPEHHO;

- B OTBETE JONYIICH psAJ JIOTHYECKUX
OIINOOK, apTyMEHTBI MIPUBJICKAIOTCS
HEJ0CTATOYHO BECKHUC;

- OTBET KOMIIO3UIIMOHHO HE BBICTPOCH,
JEMOHCTPHPYETCS CpeIHUI ypOBEHb
BJIQJICHUS  JUTCPATYPHBIM  SI3BIKOM  IIPH
(bopMyJIMPOBAHUH TE3UCOB M API'YMEHTOB;

- Ha TIIOCTaBJICHHBIC KOMHCCHEH BOIPOCHI
3aTPYJIHSACTCS C  OTBETaMH, IIOKa3bIBacT
HEJI0CTATOYHO TITyOOKHE 3HAHUSI.
Jlonyckaercs He 6oiee 3—4 ommoOoK.

Y nosieTBo
PUTENBHO

- HC YCBOMJI 3HAYMUTCJIIbBHYIO 4Ya4CThb yqe6H0—

2-0

Heyno




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

- UMeEeT CI1a0bIi YPOBEHb
npodeCCUOHANBHBIX 3HAHUHM, 3aTpyaHSIETCA
Opy aHalu3e MPAKTHUYECKUX CHUTyallil; He
MOXET TPUBECTH MpPHUMEPHl W3 peaTbHON
NPaKTUKH;

- HE YBEPEHHO M  JIOTUYECKH  HE
NOCNIEOBATENbHO HW3JIaraeT Marepual; B
OTBETE MPUCYTCTBYIOT CEPbE3HbIC HAPYIICHUS
KOMIIO3HUIIMOHHBIE, PEUEBhIE 1 HOPMATHBHEIE;
- HEMpaBWJIHHO OTBEUYAET HA IOCTABJICHHBIC
’K3aMEHATOPOM BOMPOCHI HIIM 3aTPYyIHSACTCS C
OTBETOM; OTKa3bIBAETCS OT OTBETA.

CraBuTcs TpH HAIWYUH  CBBINIE TISTH
OLLINOOK.

BIIETBOPH
TEIBHO




4.1.

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

BXOI{HOG TECTUPOBAHUE IO NUCHUIIJIUHE Xumus

Bapuant Ne 39

. YKaxuTe psjl, COAEPKAIIUNA TOJIBKO KUCIOTHBIE OKCHUJIBI:

A — NaxO, CaO, PbO,, SiO»;
b — P»03, ZnO, BeO, Cr203;
B — SO3, P20s, N2O3, CO»;
I' - K»0, CuO, CO, FeO.

. Kako#t psan conepxut nuiib aMmpoTepHble THIPOKCUIBI:

A —Sn(OH)2, Ba(OH)2, Fe(OH)3, NaOH;
b — KOH, Ca(OH),, Cu(OH),, RbOH;

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

. Ykaxure npasuwibHoe Ha3BaHue conu FEOH(NO;)a:

A — runpokconutpar xkenesa (II);
b — ruapokconutpar xenesa (11I);
B — qurunpokconutpar xenesa (I11);
I' — nuruapoxconutpur xenesa (I11).

. IIpuBenute npaBuiIbHOE Ha3BaHue BemecTBa HaoSOs:

A — cepHHCTas KHCIIOTA,

b — cepHas kucnora;

B — cepoBoopogHas KUCIIOTA;
I' — oxcup cepsr (IV).

. YKaxuTe MOJeKyJsIpHYyI0 GpopMyity ruapoopTodocdara Mmaruus:

A— MgHPO3; b- Mg3(PO4)2; B- MgHPO4; - Mg(H2P04)2.

Bapuant Ne 2

. Kakoi pAA COACPIKUT JIMIIIb OCHOBHBIC OKCU/IBI:

A — Mn20O7, CrOs, SOz, N2Os;
b — Na;O, CuO, CrO, FeO;

B - SO;3, P20s, K20, Cux0;

I' — ZnO, SnO, Si02, NO.

. YKaxute psall, COAep KAl TOJIbKO OJHOOCHOBHBIE KUCIIOTHI:

A — HF, HBr, HNO3, H3POy4;

b — HI, HNO;, HC104, CH3COOH;
B — H,COs3, H3POs, H2SO4, HoCr2O7;
I' — HPOs3, H>S, HCIO, H2SiOs.

. YKaxure npaBwibHOE Ha3BaHue conu NaNOx:

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

I' — HuTpuT Hatpus.

. IIpuBenure npaBuibHOE Ha3BaHue BemecTBa NazHPOy:

A —ruapoxcodocdar HaTpus;
b — runpodocdur narpus;
B — qurunpooprodocdar HaTpus;



I' — ruppooprodocdar HaTpwHs.
5. Ykaxure MOJEKYJISIPHYIO POPMYITy CEPOBOIOPOTHON KHUCIOTHI:
A — H2SOs; b — HaS; B —H2SOs4; I —H2S,03.

Bapuanrt Ne 3
1. VYkaxure psj, CoaepKani JUIIb aM(pOTEPHBIE OKCHJIBI:
A — H0, Al,03, NayO, CaO;
b — P»03, K70, Cu0, SO»;
B - SnO, ZnO, BeO, Cr,0s;
I' - Li20, CO2, NO2, BaO.
2. Kakoii psit COIepKUT TOIBKO KUCIOPOACOAEPKAIINE KUCIOTHI:
A — HF, H>Cr,07,HCI, CH;COOH;
b — HCIO, H3POs3, HBr, H2SOyq;
B — HI, HNO2, HCIO4, H>S;
I' — HNO3, HPO3, H>CO3, HMnOa.
3. [IpuBenure npaBuibHOe Ha3BaHue conu Ba(HCO3),:
A — ruapokapOoHar O6apusi;
b — runpocunukat Gapus;
B — murnapoxap6onat 6apus;
I' — nuruapocunukar Gapusi.
4. VYkaxwure npaBuwibHOe HazBaHue BemniectBa FeOHSO4:
A — ruapocynbdart xenesa (I1I);
b — cynedat runpoxcoxenesa (II);
B — cyasdat rugpokcoxenesa (11I);
I' — cyneut ruapokcoxenesa (I11).
5. TlpuBenuTe MOJEKYIAPHYIO POPMYITY a30TUCTON KUCTIOTHI:
A —HNO,; B-HNO3;; B -—NHs; I' = N2Os.

Bapuant Ne 4
1. Vkaxure psif, coaepxKauuil TOIbKO KUCIOTHBIE OKCH/IBL:
A —NayO, Ca0O, PbO3, SiOz;
b — SiO3, SO, N20s, ClLO7;
B - A1203, ZnO, BeO, CI‘203;
I' - Cl,0, CuO, MgO, H>O.
2. Kaxko# psig cCOOep>KUT JTUIIH IIETIOUH:
A —NaOH, KOH, RbOH, LiOH;
b — CsOH, Al(OH)3;, Mg(OH),, NH4OH;
B — Ba(OH),, Fe(OH)s, Ca(OH),, Cu(OH)»;
I' — Zn(OH)2, Cr(OH)2, Pb(OH)4, FrOH.
3. Vkaxure npaBuibHOe Ha3BaHue conu Fex(SO4)s:
A — cynbdur xenesa (II);
b — cynedug xeneza (111);
B — cynbdar xenesa (II);
I' — cynbdat xenesza (I1I).
4. Tlpusenute npaBuiabHOe Ha3BaHue BemecTBa (ZnOH)3PO4:
A — optodocdar 1uHKa;
b — tpurunpokcodocdar unHka;
B — oprodocdarruapokcormnka;
I' — rugpoopTodocdar nuHka.
5. YkaxxuTe MOJIEKYJISIpHYIO (OpMYITy TUAPOCYIb(aTa MarHus:
A —Mg(HSO3)2; b—-MgHS); B —MgHSO4; I' - Mg(HSO4)s.



Bapuant Ne 5

1. Kako# psii COAEp>KUT TOJIBKO aM(pOTEPHBIE OKCHJIBI:

A — Cr03, PbO, SnO, AlLOs3;

b —Zn0O, MgO, SO, NO;

B — SO3, P20s, N2Os, CO»;

I' - K>0, MgO, SO;3, LixO.

2. Kaxoii psit COIepKUT JINIIb OECKUCIOPOHBIE KHCIOTHI:

A —HsS, HCL, HF, HI;
b — HBr, HNO;, HCIO, CH;COOH;

B — H2S0O3, HC1O2, HNO2, H3POyq;

I' - H,CO3, HMnO4, HC104, H>Si0s.

3. Ykaxure npaBuwibHOoe HazBaHue coiu Cr(OH):NOs:

A — ruapoxconurpat xpoma (II);

b — runpoxconutpat xpoma (III);

B — nuruapoxconutrpat xpoma (11I);

I' — nurunpoxconutput xpoma (I1I).

4. Ilpusenute npaBunabHOe HazBaHue BeulecTBa Zn(HaPO4)::

A — runpoopTtodocdar HUHKA;

b — murnapooprodocdar nuHkKa;

B — oprodocharruapokcormHka;

I' — oprodocdar nunka.

5. Ykaxure MOJEKYJISIPHYIO POpMYITy KPEMHUEBON KUCIOTHI:

A —-H>SOs3; B-HxCOs; B—-HxSO4; I —HSi0:s.

4.2. MarepuaJjibl OLIECHOYHBIX CPEACTB VISl TEKYLIEero KOHTPOJIS

4.2.1. Cucrembl 3a1aHiil B TeCTOBOM dopme

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

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

OO01e KOMIOeTeHINH OK1

Bapuanur I.

1.B yem gpusuueckuii cmuvlci HoOMepa nepuooa.:

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

B) cooTBEeTCTBYET BaJIEHTHOCTHU 3JIEMEHTA.

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

b) xumMuueckue 37eMeHThI OOJIBIINUX TEPUOIOB;

B) xumudeckre 31eMEeHThI MaJIbIX U OOJBIINX MTEPUOIOB.




3. AmomHnuwlti paduyc ¢ ygeauyenuem 3apsaoa s0pa 8 21asHOU noo02pynne:
A) yBenuuuBaercs;  b) ymeHsIaercs; B) He nu3mensercs.

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

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

6. Yem paznuuaromces a0pa u30monos:
A) 4MCJIOM MTPOTOHOB U YKUCIIOM HEUTPOHOB;  b) unciom npotoHos; B) unciom
HEUTPOHOB.

7. Kakoti snemenm nposensiem Haubollee ApKO BblpANCEHHble HeMemanluiecKue
ceolicmea:
A) xkucnopon;  b)cepa;  B) cenen.

8. Kaxou snemenm npossnsem Haubonee 5PKO BblPANCEHHbIE MEeMALIUYecKUe
ceolcmea.

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

9. Aopo amoma cocmoum u3:

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

10. Kax uzmeHsAomcs c80UCMBa 31eMEeHmMO8 SHYmMpU Nepuooa ¢ yeeiudeHuem
3aps0a s0ep ux amomos:
A) MJ1aBHO; b) ckaukoo6pa3zHo; B) He uzmenstorcs.

Bapuanr I1.

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

B) TosbKO HEUTPOHBI

C) npoTOHBI U HEUTPOHBI

D) HEHUTPOHBI U STEKTPOHBI

2. DKkcnepumenmanvHo OOHAPYICUL IJIEKMPOHbL 8 COCMABEe AMOMO8 U OAl UM
Ha38aHuUe YueHbll-PU3UK:

A) Ix.Tomcon B koHie XIX B.

B) XK.Ileppen B XIX B.

C) Cronu B XIX B.

D) B.Pezepdopa B XX B.

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

A) HEUTPOHBI

B) snextpoHnbl

C) uoHbI



D) nipoToHbI

4. Ilpu noodaue 6bICOKO20 HANPANCEHUS HA INEKMPOObl 6 BaKyyme Obvlio
0OHapYJICeHO  ABNleHUe, HA36AHHOe KamOoOHubMu jaydyamu. Kamoownvie nyuu
OKA3ANIUCH!

A) IOTOKOM 3JIEKTPOHOB OT aHOJIa K KaTOLy

B) moTokoMm 37€KTpPOHOB OT KaToja K aHOLy

C) NOTOKOM MPOTOHOB OT aHOJA K KaTOY

D) noTokoM MPOTOHOB OT KaToJa K aHOY

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

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

B) uncna HEeUTpOHOB B sAJipe aToMa

C) unciia MpOTOHOB B SApPE aTomMa

D) maccel atoma

7. Kaxue uacmuybl Ha3u18a10Mcs U30Monamu.

A) aTOMBbI, UMEIOIINE OJIMHAKOBOE YUCJIO MPOTOHOB U HEUTPOHOB B ALIpe

B) aTombl, nMeroIme oaMHaKOBBIHN 3apsij], HO pa3HyI0 Maccy

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

D) pa3HOBUIHOCTH ATOMOB OJIHOTO U TOTO K€ 3JIEMEHTA, UMEIOIIYI0 Pa3HOE YHCIIO
AIEKTPOHOB

8. Tpumuu - smo uzomon:
A) TuTaHa

B) Bozmopona

C) xmopa

D) renus

9. Dnexmponvl amomMHOU 000J0UKU HAXOOSAMC HA HEKOMOPOM PACCMOSHUU OM
a20pa amoma, HO He NPUMASUBAIOMCS K NOJIONCUMETbHO 3APINCEHHOMY SODY,
NOMOMY 4MO:

A) DJIEKTPOHBI B aTOME ITOCTOSTHHO JIBIDKYTCSI BOKPYT spa

B) snekTpoHbI B aTOMe HE UMEIOT OTPHUIIATEILHOTO 3apsiaa

C) BIEKTPOHBI CUIIBHO YJIaJI€HBI OT s/Ipa

D) 3apsin siapa MEHbIIIE, 4eM 3apsiy] AJICKTPOHOB

10. Yucno s1eKkmpoHO8 HA GHeulHeM OSHEpeemuideckoM YpoGHe INeKMPOHHOU
000JI0UKU AMOMA 0151 XUMUUECKUX DTIeMEHMO8 2INABHbIX NOOZPYNN PAGHO:

A) HOMepy psiia B Tabnuie MeHeneeBa

B) Homepy niepuona B Tabnuiie Meneneena

C) OTHOCHTENHHOM aTOMHON Macce XMMHUYECKOTO DJIIEMEHTa



D) HoMepy rpymisl

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

A) nBa

B) Bocemb

C) uetnipe

D) onun

12. Bvibepume 6epHoe ymeaepoicoenue:

A) yueM MeEHbIIIE 3amac SHEPruu 3JIEKTPOHA, TEM MEHBIIE IO pa3MepaMm €ero
opOuTah

B) wem Oosbmie 3amac 3HEPTrUW JJICKTPOHA, TEM MEHBINE MO pa3MepaM €ro
opOuTab

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

D) pa3mep opbutanu He 3aBUCHUT OT YHEPTUU IJICKTPOHA

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

A) 2s% n 3s23p°

B) 2s2p® u 3s°3p°

C) 2s°u 2s22p°

D) 1s?u 1s!

14. Bvibepume xumuyecKkuii 91emMenm, KOMOopslli OMAU4Aemcss om 0CMAalbHbIX No
XUMUYECKUM CBOUCTNBAM (AKMUBHOCU).

A) Ne5

B) 18

C) Ne2

D) Nel0

15. Amom osnemenma umeem  INEKMPOHHYIO  KOHQPUSYPAUUIO — BHEULHE2O
snepzemuueckoz2o yposus 3s'. /s ne2o naubonee xapaxmephoe c60UCmeo:

A) oTHaBaTh U MPUHUMATH SJIEKTPOHBI

B) npuHUMAaTh 37€KTPOHBI

C) He U3MEHSITh CTEIIeHb OKUCIICHUS B XUMHUYECKUX PEAKITUIX

D) oTnaBath 37€KTPOHBI

16. Vxaosicume neseproe ymeepoicoenue:

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

B) B npenenax onHOW U TOM e TPYyIIbl (B TJIABHOM NMOATPYNIE) YBEIUYUBAIOTCS
3apsiibl ATOMHBIX SIIEP

C) B npenenax OJHOM W TOM K€ TPynIbl (B TJIABHOW MOJATPYMIE) YBEIMUYUBAIOTCS
MeTaJUIMYeCKHe CBOMCTBA 3JIEMEHTA



D) B mpeaenax ogHOW M TOM e Tpynmbl (B IJIaBHOW TMOATPYIIIE) PacTET YHUCIIO
DYHEPreTUYECKUX YPOBHEN B aTOME

17. Kak nasvleaiomcs paduoakmusHwle 1y4u, KOmopbvle He HeCym 2J1eKmpUuiecKo2o
3apsaoa:

A) GeTrTa-nyun

B) xucnopoanslii ra3

C) ramma-iyuu

D) ansda-nyun

18. Ha oonom p-nodyposue He ModHcem HaxoO0UumsCsi:
A) 1 anextpoH

B) 6 anexkTpoHOB

C) 8 aneKTpoHOB

D) 2 snekTpona

19. Dnemenm c nopsaoxkosvim Homepom 15, umeem:

A) IIATh BHENIHUX DJIEKTPOHOB B KOH(urypamuu 3s>3p?
B) naTh BHENIHUX 3JIEKTPOHOB B KoH(purypamuu 3s°3p’
C) IATh BHENIHUX JJIEKTPOHOB B KoH(purypamuu 3s*3p°
D) maTh BHEMIHKMX 3JIEKTPOHOB B KOH(uUrypamuu 3s!3p?

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

A) Il u VI

B) IV u VI

COllulVv

D)Iull

Ha3zBanue tembl Knaccuduxkanus, HOMEHKIIaTypa U CTPOCHUE
HEOPraHUYECKHUX BEUIECTB

Pesynbrat oOydeHus KnaccuduimupoBars Heoprannueckue BEIiecTBa B
COOTBETCTBHUH C UX CTPOCHHUEM

OO011e KOMIETSHIINH OK 01

Bapuant Ne 45

1. VYkaxwure psaj, conepKamuil TOIbKO KUCIOTHBIE OKCHIBI:
A —Nay0, Ca0, PbO3, Si0z;
b - P»03, ZnO, BeO, Cr,0s3;
B — S0O3, P20s, N2O3, CO2;
I' - K20, CuO, CO, FeO.
2. Kako#i pss coaepKuT UMb aM(pOTepHbIE THIPOKCHUIBI:
A — Sn(OH), Ba(OH),, Fe(OH)3, NaOH;
b — KOH, Ca(OH), Cu(OH)2, RbOH;
B — Mg(OH)>, Mn(OH),, LiOH, NH4OH;
I' — AI(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)..
3. Vxkaxure npaBuibHoe HazBaHue coii FeEOH(NO3):




A — runpoxconutpar xkenesa (II);

b — runpokconutpar xenesa (11I);

B — qurunpokconutpar xenesa (I11);

I' — nuruapoxconutpur xenesa (I11).

. IIpuBeaute npaBwibHOE Ha3BaHue BeniecTBa HoSO3:

A — cepHHCTasl KUCIIOTA,

b — cepnas xucnora;

B — cepoBoiopoiHast KMCoOTa;

I' — oxcup cepsr (IV).

. YKaXuTe MOJICKYJISIpHYIO (hopMyIry TUapoopTodochara Maruus:
A —MgHPO;3; b —Mg3(PO4)y; B —MgHPOy; I' — Mg(H2PO4)s.

Bapuant Ne 2

. Kaxoii psn cogep>xXuT JIuiib OCHOBHBIE OKCUbI:

A — Mn20O7, CrOs, SOz, N2Os;

b — NayO, CuO, CrO, FeO;

B - S0O;3, P20s, K20, Cux0;

I' = ZnO, SnO, SiO2, NO.

. YKaxute psall, COAEpKaIIMN TOJIbKO OJAHOOCHOBHBIE KHCIIOTHI:
A — HF, HBr, HNO3, H3POg;

b — HI, HNO», HC1O4, CH3COOH;

B — H,COs3, H3POs3, H2SO4, HoCrO7;

I' — HPOs3, HoS, HCIO, H,Si0:s.

. Ykaxure npaBuipHOe HazBaHue coinu NaNO;:

A — HUTpaT HaTpus;

b — Hutpua Hatpus;

B — amupg natpus;

I' — HuTpUT HaTpUS.

. IlpuBenute npaBuiabHOE Ha3zBaHue BeniecTBa NaHPOu:

A —ruapokcodocdar HaTpus;

b — ruapodocdut Harpus;

B — nuruapooprodocdar HaTpus;

I' — runpoopTodocdar HaTpus.

. YKaXuTe MOJIEKYJSIPHYIO GOPMYITy CEpOBOIOPOIHON KUCIOTHI:
A — H»SOs; b - H»S; B - H>SO4; I —H»2S,0s.

Bapuant Ne 3
. YKaxure psll, coaepKauii JIuib aM(pOTEepHbIE OKCHIBIL:
A — H;O, Al,0O3, NayO, CaO;
b — P20;3, K70, Cuz0, SO2;
B — SnO, ZnO, BeO, Cr20s3;
I' - Li;0O, CO,, NO», BaO.
. Kako¥l psan cogepXuT TOJIbKO KHUCIOPOACOACPKAIINE KUCIOTHI:
A — HF, H>Cr,07,HCI, CH;COOH;
b — HCIO, H3PO3, HBr, H2SO4;
B — HI, HNO, HCIO4, H»S;
I' — HNO3, HPO3, H,CO3, HMnOa.
3. IlpuBeaure npasuibHoe HazBanue conu Ba(HCO3),:
A — ruapokapOoHat 6apusi;
b — runpocunukar Oapus;
B — nurunpoxapbonar 6apusi;
I' — nuruapocunukar Gapus.



4. Vxaxurte npaBuiibHOe HazBaHue BemecTBa FEOHSO4:
A —runpocynbdar xenesa (111);
b — cynbdat runpoxcoxenesa (II);
B — cynnsdar rugpokcoxenesa (11I);
I' — cynbdut runpoxcoxenesa (III).
5. IlpuBenute MOJIEKYISPHYIO (POPMYITY a30TUCTOM KHCIIOTHI:
A —HNO,; B-HNO;3;; B-NHj; I' = N2Os.

Bapuant Ne 4
1. Vkaxure psj, coaepxauuil TOJIbKO KUCIOTHBIE OKCHUIBL:
A —NayO, Ca0O, PbO3, SiOz;
b — SiO», SO,, N20s, ClL07;
B — Al,O3, ZnO, BeO, Cr203;
I' - CL20, CuO, MgO, H>O0.
2. Kako# psii COIEpKUT JIMIIb IIET0YH:
A —NaOH, KOH, RbOH, LiOH;
b — CsOH, Al(OH)3;, Mg(OH),, NH4OH;
B — Ba(OH),, Fe(OH)3, Ca(OH)2, Cu(OH)2;
I' = Zn(OH)z, Cr(OH)2, Pb(OH)4, FrOH.
3. Vkaxure npaBuibHOe Ha3BaHue conu Fey(SOs)s:
A — cynbdur xenesa (1I);
b — cynbdua xenesa (111);
B — cynsdar xenesa (11);
I' — cynbdart xenesa (III).
4. Ilpusenute npaBuiabHOe Ha3BaHue BeuecTBa (ZnOH);PO4:
A — optodocdar 1uHKa;
b — tpurunpokcodocdar unHka;
B — oprodocdarruapokconmnka;
I' — rugpooprodocdar nuHka.
5. YkaxxuTe MOJIEKYJISIpHYI0 (OopMyITy THApPOCYIb(aTa MarHus:
A —Mg(HSOs); B—Mg(HS); B-—MgHSOq; I' — Mg(HSO4)s.

Bapuant Ne §

1. Kakoii psia conep XUt TOJIbKO aM(pOTEpHbIE OKCHIBIL:
A — Cr203, PbO, SnO, Al>Os3;
b —Zn0O, MgO, SO, NO;
B — SO3, P20s, N2Os, COg;
I' - K20, MgO, SOs, L120.
2. Kaxoii psit COAep KUT JIMIIb OECKUCIOPOIHBIE KUCIOTHI:
A — HzS, HCL, HF, HI;
b — HBr, HNO3, HC10, CH3COOH;
B — H2S0O3, HCIO2, HNO2, H3POyq;
I' — H,CO3, HMnO4, HC104, H>Si0s.
3. Ykaxwure npaBuwibHOoe HazBaHue coiu Cr(OH):NOs3:
A — ruapokconutpat xpoma (I1);
b — ruapokconutpat xpoma (III);
B — nuruapoxconutpat xpoma (III);
I' — nurunpoxconutput xpoma (I1I).
4. llpusenute npaBunbHOE HazBaHue BeulecTBa Zn(HoPO4)::
A — runpooptodocdar MUHKA;
b — nuruapooprodocdat nuHkKa;



B — oprodocdarruapokconmHka;
I’ — oprodocdar nunka.

5. VYkaxure MOJNCKYISPHYIO (OpMYITy KPEMHUEBOW KUCIOTHI:
A —-H>SOs3; B-HCOs; B—-HxSO4; I —HSi0s.

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

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

OOmmme KOMITIETSHITUH OK 01, OK 02

1. K xaxomy knaccy neopeanuueckux coeounenuit omumocumcs Mg(OH),?
A. OCHOBHBIE COJH

B. ocHOBHEIE OKCHIBI

C. ocHOBaHHUs

D. ampoTepHble THAPOKCUIBI

2. K kaxomy xknaccy neopeanuueckux coeouneruti omuocumcs P>Os?
A. Kuciopogocoepxkamiasi KUcioTa

B. HeconeoOpa3yromuii OKCu

C. KMCJIOTHBINA OKCHU]I

D. cpennsis conb

3. Kaxosa ¢opmyna ouecuopoghocghama nampus?
A. Na3P04

B. NazHPO4

C. NaH2P04

D. NaPO,

4. opmyna kucromuozo oxcuoa, coomsemcmaeyouieco kuciome Hi;POy:
A. P,Os

B. P203

C. PH;

D. H3POs;

5. Kaxoe coedunenue sensemcsi npeocmagumenem KUCiI0pOOOCOOEPHCAUUX
Kxuciom?

A. H,SO;

B. HCI

C. H,S

D. SO,

6. Kakoe coeounenue aensemcs npedcmagumesem HepacmeopuMblX OCHOBAHUL?
A.KOH
B. NaOH




C. FC(OH)Z
D. NH,OH

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

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

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

D. NaOH, KOH, Ba(OH),

8. Onpeoenume mun conu KHSOy:
A. cpennsis

B. ocnoBHas

C. cmemanHas

D. kucnas

9. Onpeoenume mun coau (CuOH),COs:
A. cpennsis

B. ocHOBHAas

C. cmentanHas

D. kucnas

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

B. SO,, CuO, CrO3

C. Mn,07, CuO, CrOs

D. SO3, CO,, P,0s

11. K kaxoii epynne okcuoos omuocumcs BaO:
A. HecoieoOpa3yromme

B. amdorepusbie

C. oCHOBHbIE

D. kucnotHble

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

A. NazO

B. SO;

C. Ca(OH),

D. Na(Cl

13. Kaxoe uz sewgecmes npu pacmeoperuu 8 600e 00pazyem KUCIOmy:
A. NaCl

B. CaO

C. SO;

D. NH;

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



D. Pt

15. Eoxue wénouu obraodarom c8OUCMEOM pas3pyuwiams pacmumesibHvle U
orcusommuvle mxkanu. Takumu ceolicmeamu He odraoaem:

A. NaOH

B. KOH

C. LiOH

D. CU.(OH)z

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

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

A. CaCOs

B. NH4NO:;

C. NaN03

D. KClO;

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

A. OKpaIllUBaIOT PACTBOPHI METUIIOBOTO OPAHKEBOTO B JKEITHIN 1IBET

B. okpammBaroT pacTBop Jlakmyca B KpaCHbBIN LIBET

C. okpaiuBarot pactBop (peHosipTanernHa B MaJIMHOBBIN 1IBET

D. okpaimBaroT pacTBOp JaKMyca B CUHUMN 1IBET

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

B. NazO nu SO3

C. COZ 51 SOz

D. MgO u CO,

20. B kaxom u3 npusedEéHubiX YpasHeHUll peakyuii 00paszyemcst Coab U 6000P0O0:
A.7Zn + H,SO4—

B. KOH + HCI —

C. CaO + HNO; —

D.Ca+ H,O —

Ha3zBanue Tembl XUMHYECKHI a3 MPoO BOJIbI

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

1. CaMoe pacnipocTpaHeHHOE BEUIECTBO HA 3eMJIe:
a) TIeCOK;
0) rauHa;




B) BOJIA;
T') KACJIOPO/T

2. ®opmyna BOABL:
a) NO

0) H20

B) H203

r) HO2

3. OTHOCHUTEBHAS MOJICKYJISIpHAs Macca OJTHON MOJICKYJIbI BOJIBI:
a) 18

0) 18 r/moub

B) 18T

r) 32

4. Xumuueckas CBSI3b B MOJIEKYJIE BOJBI:
A) HoHHas

0) KOB.MOJsIpHAs

B) KOB.HEMOJISIpHAS

') BOJAOpPOAHAs

5. Temneparypa KUNIEHUS BOIBI:
a) 0°C

0) 4°C

B) 100°C

r) 200°C

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

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

7. UTO MpOUCXOAUT C BOAOU Ipu Temmneparype Huxke 0°C?
a) 3aKUIAET;

0) ocTaercs B KHUIKOM COCTOSHHH,

B) 3aMEpP3aeT.

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

0) cKUMaeTCs;

B) ocTacTcs 0€3 N3MECHCHUM.

9. Ilo xakol NpUYMHE Je] HE TOHET?
a) TOHKUH;
0) Jerdye BOJbI;



B) IIPO3paYHBIi.
') KPAaCHUBBIM.

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

0) 2%

B) 11%

r) 20%

Hazpanue TeMbl XHUMHYECKUMN KOHTPOJIb Ka9CCTBA IIPOAYKTOB IMUTAHUA

Pesynbrat oOyueHus HccnenoBath XUMUYECKHM COCTaB MPOIYKTOB
MATaHUS

OO0mue KOMIICTCHITUH OK 01, OK 02, OK 07, 11K 2.3

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

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

3. B nepsuunoti cmpykmype MOAeKyl Oeika OCMamKu AMUHOKUCLIOM COCOUHEHbL
MmedHcoy coootl NOCPedCcmeom Credyiouell XUMUYeCKoU Ces31.;

a) nucynbpuaHas; 0) BOAOPOJAHAs; B) MENTUIHAS; T)MOHHAS.

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

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

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

7. Koneunvlm npoOykmom 2uopoausa Kpaxmana sensaemcs:
a) caxaposa; 0) I7II0K03a; B) IEJII0JI03a; T') ATAHOJ.

8. benku ¢ omauyue om y2ne80008:

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

9. Bepnbl 1u cnedyowujue cysiHcOeHusi 0 KayeCmeeHHbIX peakyusx Ha OenKu:
A) C consimu cBUHIIA O€JIKHU AaI0T OPAHKEBOE OKpAIINBAHUE.
b) [Ipu neiicTBUU a30THOM KUCIOTHI Ha OEJIOK TOSIBIISIETCS JKEJITOE OKPAIIMBAHHE.




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

10. Bepnul nu cnedyrowue cysxicoenus 0o yeneeooax:

A) K nonucaxapuaMm OTHOCATCS IEJUTIOI03a U KpaxMal.

b) ['mrok03a TUMIMYHBINA TPEACTABUTEND I€KCO3.

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

Ha3Banune teMbl XHUMHUYECKUM aHaIN3 MTPOO MOYBHI

Pesynbprat o0OyueHus WccnegoBath XUMUYECKHM cOCTaB MPOO MOYBBI

OO0mue KOMIICTCHITUH OK 01, OK 02, OK 07, 11K 2.3

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

1) TpynoBoii

2) ChIPbEBOI

3) sHepreTuyecKui

4) BOAHBIM

2. B kakom u3 20po0oeé npouszeooam gocghopnsie yooopenun?

1) Kupos

2) MockBa

3) Bockpecenck

4) Ya

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

1) bochopubie ynobpenus

2) a30THbIE ya00peHus

3) kanuiinbie y1o0peHus

4) XUMUYECKOE BOJIOKHO

4. Ykasicume yenmp npou3zeo00cmea KaauiiHbvlx y0oopeHuil.

1) bepe3nnku

2) CanaBart

3) Uepemnogerl

4) AnaTuThl

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

1) Mocksa

2) HoBoMoCKOBCK

3) Uepenogery

4) BockpeceHck

6. YUmo aenaemcsa colpvem 07151 NPOU3BOOCMEA A3Z0MHBIX YOOOpeHui?
1) anaTuThl

2) U3BECTHSIK

3) npupOaHBIA ra3




4) xay4dyK

7. Umo saensemcsa colpvem 071 npou3eoocmaea ocghopuvix yooopenuii?
1) u3BecTHSIK

2) xene3Has pyaa

3) HedTH

4) anaTUThI

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

2) B pailoHax T0OBIUM ra3za

3) y MarucTpaibHBIX Ta30MpOBOIOB

4) B LIGHTpaX TSHKEJIOr0 MAITMHOCTPOEHUS

9. Yemanosume coomeemcmeus:

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

2) A30THBIE b. YBapoBo

3) Kanuiinbie B. HeBuHHOMBICCK

10. Kaxue 08a ux nepequcieHHblX 20p0008 AGNAIOMCA YeHMPaAMU
nPOU3600CMEA MUHEPATLHBIX YOOOpeHuil? 3anuwiume ¢ madauyy yugpt, noo
KOMOPbIMU YKA3AHBL IMU 20P00a.

1) Canxr-IleTepOypr

2) ConukaMck

3) HeBuHHOMBICCK

4) Ya

5) Bapnayn

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

2) Peciy6nuka bypsitus

3) Bousorojackas o61acTh

4) SApocnaBckas 001acTh

5) IlepMmckuii kpait

4.2.2. IlpakTudeckue 3aJaHUA U 32124

1.0cHOBBI CTPOEHUS BelIeCTBA - 33/1a4M Ha COCTABJICHUE XUMUUYECKUX (HOpMYIT

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

ﬂadme HA36AHUA CJZQOV}OWMM COCOUHECHUSIM.:

leO MnO AH3 CI’QS3 Zl’le Ag4SI Ca3N2 C02 CaO P205 CC14 NaBr FeS
MgHz A14C3 K3P MIlOz F6203 Cle KCl Mng CrS CaHz SIH4 K4C
Ca3P2 Na20 CuO N203 MIl207 LiF PC15 HgBI’ Agzs CuS HCI Na4Si AIN Li3P




CI'203 A8205 N02 B203 BaClz PBI’3 MnS PH3 LiH BazC A14SI3 Na3P NzO
SlOz MgO CI‘Fz Kzs CH4 PbO AU203 NH3 CaS NzOs HgO AlP

CocraBbTe (POpMYIIBI 10 HA3BAHUSIM:

1. Hutpun xanus

2. Cuimnua Martaus

3. T'uapua antoMuHUS
4. Cynbdun ceunua (1)
5. bpomuna nuaka

6. Oxcun yrinepona (1)
7. Oxcug xiopa (V)

8. Okcua Oapus

9. ®ochun xenesa (I11)
10.Kap6ua maruus
11.T'uapun xanus
12.Cynbdun amomMuHus
13.Momun menu (1)
14.Cynbdun prytu (II)
15.0xcup xmopa (I11)
16.0Oxcup ceunua (IV)
17.0kcua nrHKa
18.Crmniua Kanpnus
19.T'uapun 6apust
20.Cynbdun xeneza(Ill)

21.0xkcup azota (I1)

f—

. KapOuyn nutus

2. Oxcun docdopa (1)
3. ®ropun meau (II)

4. Oxcup cepedpa

5. I'uppun nmutus

6. Cynbdun menu (1)

7. Hutpun HaTpus

8. Monun cepedbpa

9. Oxkcua xpoma (II)
10.0Oxcup azota (V)
11.I'napun HaTpus
12.Xnopun xpoma (IIT)
13.0Oxkcun xamus
14.0Oxcup mbimbska (111)
15.Cynpdua nuHKa
16.Dochun meau (11)
17.0xkcup xenesa (1)
18.bpomu mapranna (I1)
19.Cynbdua nutus
20.Dochun cepedpa

21.DTopun xenesa (II)



22.0Kkcua aTlFOMUHUS 22.0xkcup xpoma (VI)

23. Xnopun xene3a (1I) 23.Hutpun nutus

24 Hutpun 6apus 24.Cynbbua Maraus
25.0kcup prytu (I) 25.0xceuna meau (1)
26.0xcup cypeMsl (V) 26.Xnopun prytu (II)

2. XuMHYeCKHe peakuuu

1.1.3amaun Ha COCTaBJICHUE YPAaBHEHUW PEAaKUHU: COCAWHEHUS, 3aMELICHUS,
pasiokeHusi, oOMeHa W peakIui C y4acTHeM KOMIUIEKCHBIX COeAMHEHUH (Ha
npuMepe  TUIPOKCOKOMIUIEKCOB  QJIIOMUHMSI W I[IMHKA); OKUCIUTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI C UCIOJIb30BAaHUEM METO/IA DJIEKTPOHHOTO OajaHca;
C y4YacTHEM KOMIUIEKCHBIX COCIMHEHUN (Ha MpUMEpPE TUAPOKCOKOMILIEKCOB

ATIOMUHUS U 1IUHKA)

2.1  Peaknueii 3aMelnieHus IBIIETCA

a) TOpPEHHE BOJIOPOa B KUCIOPOJIC;

0) BoccranoBnenue okcuaa meau (1) Bogopoaom;

B) B3aMMO/ICHCTBUE TUAPOKCUAA KAl C CEPHON KUCIOTOM;

') TepMHUYECKasl IeTUIpaTalus TUIPOKCHU/IA IIMHKA.
2.2 Peaknus, ypaBHEHHE KOTOPOU

CaO0+CO2=CaCOs3,Ha3bIBaETCS pEAKIUEN

1) coenunenusi; 2) pasnoxkenusi; 3) oomeHa;  4) 3aMelIeHUs.
BzaumonaencTBre THUIPOKCHIA KAIbLUMS C COJITHOW KHCJIOTOM - 3TO PeaKIus
1) coenureHus;  2) paszioxeHus; 3) oOMmeHa; 4) 3aMelieHus
VkaxuTe peakuuio, KOTOpas SBJISICTCS peakluedl pa3iokeHuss W HUIeT C
W3MEHEHHUEM CTEIIEHU OKUCIICHUSI:

a) Cu(OH), = CuO + H,0; B) 2KNO;= 2KNO,+0;;

0) CuO + H2 = Cu + H20; r) CaCO; = CaO + CO,

Hanummre peakuun yKaxuTe TUI PEaKIUu:

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

0) moTydeHus aMMHaKa 13 MPOCTHIX BEIIECTB;

T') B3aMMOJICHCTBHE a30Ta C KUCIOPOAOM

Hamummre peakiuu yKakKUTe THIT PEaKIIHN:
a) J)KeJIe30M U CEPOW; B) OKcHI0M Oapus u okcuaom cepbi(1V);
0) OapueM U CEepHOM KUCIOTOM; r) okcupa cepsl (IV) u kucnoponowm;



2.4 VYpaBHATE peakIud METOJOM OdJIEKTpOHHOTO ©Oanmanca. PaccraBbre
KO3 PpULIEHTBI

HI + HQSO4 — Iz + st + HzO

HzSO4 + Cllzo — CUSO4 + SOz + H20

HNO3 + FeO — FC(NO3)3 + NO + HzO

KNO3 + Al + KOH + H20 — NH3 + K[Al(OH)4]

SO, + KMnO4 + H,O — K»SO4 + MnSO4 + H,SO4

SO, + K,Cr,07 + H;SO4 — K3SO4 +Cry(SO4); +H,O

2.2 3a7a4un Ha pacyeT KOJIUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEAKIIUU
COCIMHEHUS, MacCOBOH WM OOBEMHOW JOJIM BBIXOAA MPOAYKTAa pPEaKIUu
COCIMHEHUS OT TEOPETUUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUN Ta30B;
KOJIMYECTBCHHBIX XapaKTEPUCTHUK HCXOJHBIX BEIICCTB M IIPOJYKTOB PEaKIIUH;
Macchl (00bEM, KOJIMUECTBO BEIIECTBA) MPOIYKTA PEaKIMK, €CIIM OJHO U3 BEIIECTB
JJaHO B BHJIE PACTBOpPAa C OINPEICICHHOM MACCOBOM [IOJIEM PAaCTBOPEHHOIO

BCIICCTBA.

Nel. Ilpu B3auMoOJelCTBUM HATpUs KOAMYECTBOM BemiectBa 0, 5 Moab ¢ BOJOH
MOJIYYHJIA BOJIOPOJ 00bEMOM 4,2 11 (H. y.). BeiuncauTe npakTUyecKuil BHIXOJ] ra3a
(%).

No2.  Merajuindyecknii  XpoM  MOJIy4alOT BOCCTAaHOBJICHHMEM €r0  OKCHJAA
Cr,03 METAIIIMYECKUM AIFOMAHMEM. BBIYMCINTE Maccy XpoMa, KOTOPBIM MOYKHO
MOJYYUTh MPU BOCCTAHOBJIEHUM €TI0 OKCHJIA MAccod 228 T, €Clu MPaKTUYECKUU
BBIXOJ1 XpoMa cocTaBisieT 95 %.

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

Ne4. K pactBopy, conepxamieMy XJIOpu Kaublus Maccor 4,1 r, IpuiInin pacTBop,
comepxkamuii pocdar Hatpus maccor 4,1 r. Omnpemenure Maccy IMOTYYSHHOTO
OcaJiKa, €CIIM BBIXO]I MPOAYKTa Peaklnu cocTaBisieT 88 %o.

2.3 3ajaHusl HAa COCTAaBJIEHUE MOJICKYJISIPHBIX W HMOHHBIX PEaKlIuil ¢
Y4aCTUEM OKCHIOB, KHCIIOT, OCHOBAHUW M COJIEM, MOHHBIX PEAKIMUA THUIPOJIN3a

coneﬁ, YCTAHOBJICHUC U3MCHCHUA KUCJIOTHOCTH CPCIbI.

Kakne w3 comeit RbCl, Cry(SO4);, Ni(NOs),, Na,SO; moaseprarorcs
ruaponausy? CocTaBbTe€ HWOHHO-MOJIEKYJISIDHBIE W MOJICKYJIIPHbIC YpaBHEHUS
TUJPOJIN3a COOTBETCTBYIOMMX coisiel. Kakoe 3nauenue pH ( > 7 <) umeror
pPaCTBOPBI ATUX COJICH?

Hanumure moaHoe n COKpPAIICHHOC YPAaBHCHUA peaKuHﬁ:



KOH (p) + HCI (p) = KCI(p) + H,O (mn)

CaO (oxcun) + 2HNOs (p) = Ca(NO3): (p) + H20 (M)
Mg(OH), (1) + H2SO04 (p) = MgSO4(p) + 2H20 (mn)
CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH),|
Aly(SO4)s (p) + 3BaCl;, (p) = 3BaS04| + 2AICI5(p)
K,S +2HCI1 =2KCI + H,S?1

Na,CO; + 2HNO; = 2NaNO; + H,O + CO,?

Mg + H,SO4 = MgSO4 + Ha?

3. CTpoeHue U CBOICTBA HEOPraHUYECKUX BelleCTB

3.1. 3anmauum Ha pacyeT MacCOBOM J0JIU (MACChl) XUMUUYECKOTO AJIEMEHTA
(coenvHeHUs) B MOJIEKYJIEe (CMECH).

BapuanT 1. Berauciuts MaccoByto oo azota B HuTpate kanbims (Ca(NO3);

BapuanT 2: Berauciure conepikanue Kuciaoposa B nepMmanranare kamus (KMnOy)

BapuanT 3: Berauciure conepkanue cepbl B Munepaiie mupure (FeS,)

BapwuanT 4: Berauciaure MaccoByro 10710 cepedpa B okcujie cepedpa (Ag,0)

3.2 HpaKTI/I‘-ICCKI/IG 3aJaHusg 110 KJIaCCI/I(bI/IKaIII/II/I, HOMCHKJIATYPC U XHUMHUYCCKHUM

dbopMmysiaM HEOPTraHUUECKUX BEILECTB PAa3IMYHBIX KJIACCOB.

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

A b B r il E K 3 "

1 Na,0 | NaOH [ CO, SO; MgO HNO; | Ba(OH), | CO MnO,
2 SlOz Zl’lO H3PO4 Agzo N203 CI‘O3 Ml’lO HF HzSiO3
3 H>S04 CO> Ca(OH), | BeO LiOH CrO Mn,O; SO3 Si0;

4 A1203 BaO MgCOz Cu(OH)z ZnO Cr203 HMl’lO4 Ca(OH)z K3PO4
5 NO HNO; | MnO NO> HCl H>SO4 NO> FeO P,0s

6 MgSO, [ SO, [CLOs [H,Si0; [ AINOs); | O NO AL,O; | BaO

7 FeO K,COs3 | FeoOs Hg(NO3)2 CaO Ba(OH)z AngO4 PbSO; AgOH

CoctaButh (HOPMYIIbI BBICIIMX OKCHJIOB 3JIEMEHTOB C TTOPSIIKOBBIM
HOMEPOM:

1)14, 34, 41

2) 75, 16,

3) 33, 50, 40

4)6, 35,24

5) 21, 25, 32

CocTaBuTh MOJCKYJISPHBIC (POPMYJIBI OKCHIOB, ITOAUCATh XapakTep OKCHJA U
COCTaBUTH (POPMYITY COOTBETCTBYIOIIETO THIPOKCHUIA :

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

2) XJI0pa €O CTENEeHbI0 OKUCIIeHHs +1, +3, +5, +7

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




Brimucatb OTACIIBHO 6€3p8.3JII/I‘IHBIC, OCHOBHBIC, KUCIIOTHBIC U aM(i)OTepHBIC

OKCHIbI:
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,0s Ag,O N>O; CrOs MnO MnO, NO

3 SO» CO» CaO BeO Li,O CrO Mn;0Os | SO; SiO;

4 A1203 BaO 8602 CuO V4310 CI‘203 MIIOz CaO CI‘O3

5 NO N 203 MnO NOz NazO SO3 NOz FeO PzOs

6 MgO SOz Cles SiOz Al 203 CO NO AL203 BaO

7 FeO | SO; Fe O3 HgO CaO BaO Ag,O | SO; PbO

Brmmicats HCPACTBOPUMBIC OCHOBAHHA U H_IéJ'IO‘—II/I. I[aTL Ha3BaHUI.
A b B r pil| E XK 3 n

1 Na,SO; |NaOH | CO, SO; Mg(OH), | HNO; Ba(OH) | CO Cu(OH)
2 2

2 CsOH | Cu(OH), | H;PO, | NaOH N>O; Cr(OH), | MnO KOH H,Si0;

3 H>SO4 CO; Ca(OH) | BeO LiOH CrO Sr(OH), | SOs Sr(OH),

2
4 A1203 Ba(OH)z MgCOz Cu(OH)z Zn0O Cr203 HMHO4 Ca(OH)z K3PO4
5 LiOH HNO; | Mn(OH | NaOH HCI CsOH Fe(OH), | FeO P,0s
)2
6 MgSO, SO, LiOH H,Si03 AI(NO3); | CO NaOH AL,O; BaO
7 Cu(OH)z K2C03 F6203 Hg(NO3)2 Ca(OH)z Ba(OH)z AngO4 Ba(OH)z KOH

33 HpaKTI/I‘leCKI/IC 3alaHuA Ha OIIPCACICHHC XUMMYECKOW aKTUBHOCTH BCIICCTB B
3aBUCHMMOCTHU BH A XUMHYECKOM CBSI3U M THUIIA KpHCTaHHquCKOfI PCHICTKH.

Pacnipengenuth 1aHHbIE BelIeCTBa B TA0JIMILy COTIACHO UX TUILY XUMUYECKON

CBSI3H.
HNonnas | KoBanenTHas KoBanentHasa MeTtannnueckas
CBS3b MOJISIPHAS HETOJIIpHAs

MgClz, Hz, COQ, NaIz, HF, Al, ZHO, Fe, BI’z, Ca3N2, 02, SO3, HBI’, Aleg,,

CuSn(cmiaB)

[IponsBeguTe COOTBETCTBHUE:

Bunpl cBs3u BemectBa
1. KoBaneHTHas HenoJisspHas 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 3amaHus HaA COCTAaBJICHUE YPAaBHEHHM XMMHUYECKMX PEAKIUU C y4acTHEM
IIPOCTBIX U CJIOKHBIX HEOPraHWYECKUX BELIECTB: OKCUIOB METAIIJIOB, HEMETAJIJIOB
U aM(pOTEPHBIX IIEMEHTOB; HEOPTaHUYECKUX KUCIOT, OCHOBAaHUN M aM(OTEPHBIX

TUJPOKCHUIOB,

HEOPraHUYECKUX COJIEH,

XapaKkTEPU3YIOIIUX KX CBOMCTBA W




CHIOCOOBI MOTYYEHHUS.
3aKOHYMTE YpaBHEHUS PEAKLIUA:

Na20 + H2S(u36) —
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(xonm) + Fe(OH)3 —
2NaOH(tB) + AI203 (t)—
6NaOH + A1203 + 3H20 —
Ba(OH)2 + Ba(HCO3)2 —
2KOH + 2NaHCO3 —
2NaOH + 2NH4HS —
2A1+2KOH + 6H20 —
Zn + 2NaOH(tB) (t)—

CI2 + Ca(OH)2 —

H2S04 + Mg(OH)2 —
2HCl + CuO —

2HCI1 + Be(OH)2 —
H3PO4() + Zn(OH)2 —
HCI1 + AlI(OH)3 —

H2S04 + ZnO —

HCI + AgNO3 —

4. KvuHeTHYeCKHEe U TEPMOJAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XHUMHYECKHUX peaKkuui

3amaun Ha pacueThl TEIUIOBBIX A(H(PEKTOB XUMHUECKUX PEAKIIMA U OTIPEIeTICHUE
TUTA peakiuu (1o TerIoBoMy 3 (PEeKTy: 3K30-U IHAOTSPMUIECKHUE).

1.Beruncnure maccy paznoxusuierocs mena (CaCO3), eciu U3BECTHO, YTO Ha €ro
paznoxenue 3aTpaueHo 1570 kJx.

2. ITo TepmoxumunyeckoMy ypaBHeHuto peakiuu H2 + CI2 = 2HCI + 184 k/Ix
OTPEIENNTE, CKOJIBKO TEIJIOTHI BBIICIUTCS IPU CTOPAaHUK 4 TPaMMOB BOJOpOJia B
XJIope.

3.1Ipu cxxuranuu 48 rpaMMoOB MeTaHa BbIAETUIOCH 2676 k/[ Terotsl. Halingure
terioBoi a3 dekt peakiuu ( Q ). YpaBHEHHE pEeaKIIUU:

CH4 +202 =CO02 +2H20 +Q



4 Haiitu TeruioBoi 3(hPeKT peakiuu, eciau Ipu CropalHuu 3,5 rpaMMOB a30Ta
noryiotuinock 45,2 x/{x ternotsl. [Ipu cropanuu azora oOpa3yercs OKCU a30Ta
(I)-NO

5. TepmoxuMHuUECKOE YpaBHEHNE CTOPAHUS METAHA:

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

Kakoe k0m4ecTBO TEMIOTHI BBIAEIUTCS Npu cropannu 20 r meTaHa?
6.YpaBHEHUE peaKIuu Cropanus okcua 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.Cxonbko rpaMM cynibdaTa HaTpUs U BOABI HYkHO Juist npurotosienus 300 r 5%
pactBopa?

2.Kakyro maccy xpomara kaimst K2CrO4 Hy HO B34Th AJ1s1 IPUTOTOBICHUS 1,2 11
0,1 M pactBopa?

3.PaccuuTaiite MOJSIpHOCTH U HOpMaIbHOCTE 70%-Horo pactBopa H2SO4 (r =
1,615 r/m).

4. Ynapunu 60 r 5%-Horo pactBopa cynbdata meau 110 50 r. Onpenenure
MacCOBYIO JIOJIFO COJIM B TIOJIyYEHHOM PacTBOPE.

5.CKOJIBKO TpaMMOB XJIOPUCTOTO KaJius Haio pacTBOpuTh B 90 1 8%-HOTO
pacTBOpa ATOM COJH, YTOOBI TOJTy4eHHBIN pacTBOp cTan 10%-Hbm?
6.0npenenure maccy 3%-HOro pacTBOpa NMepoKCHIa BOJI0POaa, KOTOPBIA MOYKHO
NOJIyYHTh pa3daBnenneM Boj1oi 50 1 ero 3%-Horo pacTBopa.

7.0mnpenennure, CKOJIBKO TPaMMOB BEILIECTBA HY>KHO JIJIsI TPUTOTOBICHUS 25 Mt 10
M pacTtBOpa ruapokcuaa HaATPHs.

8.0mpegenure, CKOJIbKO T BOJbI HEO0X01uMO NpubaBuTh K 45 r pactBopa NaOH
(0=6%), 4TOOBI MOTYYUTH KOHEUHBI PACTBOP C MaccoBOM aoieit 1%.
9.0mnpenenute MaccOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOTOPHI ObLT MOTYyYEH
npubasienuem 175 r KCl (0=20%) x 1000 r BoapbI.

10.0OmpenenuTe MacCcoOBYIO JOJIO BEIIECTBA B PACTBOPE, KOTOPBINA OBLIT MOIyYCH
npubasienreM 30 T Na2CO4 k 1000 r Bojs

6.CTpoeHue U CBOIICTBA OPraHN4YeCKUX BeleCTB

6.1 3amaHus Ha COCTaBJICHME Ha3BaHUN OPraHUYECKUX COCAUHEHUH 0
TPUBUAIIBHON WM MEXIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE

1.HazoBuTe npuBeeHHBIE HUXKE YTIIEBOIOPOIbI IO MEXIYHAPOTHOMN
HoMmeHkiatype [lUPAK:



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;

2.1lpuBeIcHHOMY HUXE€ YTJIEBOJOPOJY [laiiTe Ha3BaHUE IO HOMEHKJIAType
IUPAC, ykaxXuTe CKOJIbKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUUYHBIX
aTOMOB yIjepoJa COAEPXKUTCSI B ankaHe. M3omepoM Kakoro yriieBogopoja
HOPMAJIbHOTO CTPOCHMSI SIBIIAETCS JNaHHBIM yrieBoaopoa? Hamummure ero

(b(;II)MyJIy.

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

CH;

3.Hanummre cTpykTypHble GOpPMYJIIbI COETMHEHUH MO UX HA3BAHUSIM:
a) 2,5-TUMEeTUIIreKCeH-3;

0) 2-MeTui-3,5-AUNPONUITHOHAH;

B) 2,5 - TUMETHUJ - 3-HUTPOT€KCaH;



r) 2,3-1UXJIOpreKcaHoBasi KUCIIOTa;

1) 2 - aMUHOOYTaH.

4. Hanumute cTpyKTypHBbIE (OPMYIIBI BCEX COSTUHEHH COCTaBa: HA30BUTE
NOJIyYEHHBIE COETMHEHUS.

a) CsHio;

6) C5H110H;

B) C5H11N02.

6.2. 3ajaHusl Ha COCTABJICHHE MOJTHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (PopMyIT
OpraHUYECKUX BEIIECTB OTJCIbHBIX KJIACCOB.

1. HanumuTe moTHBIE U COKPAIIIEHHBIE CTPYKTYPHBIE (hOPMYIIBL:
2,2,3,4-TeTpaMeTUIINICHTaH

2,3,6-TpuMeTUI-3-3TUIATENTaH

2,5-TMMETUIITEKCEH-3

2-MOHOMETHII-3,5-TUNPONMITHOHAH

2,5 - TUMETUII - 3-HUTPOTEKCaH

2,3-1UXI0preKcaHoBasl KUCJoTa,

2 - aMUHOOYTaH

4 - METUIIIMHTEH-3

2,2-TAMETHIIOyTHH -3

2.CocTaBbTe CTPYKTYpHBIE (POPMYIIBI TPEX AIKUHOB, KOTOPHIE N30MEPHBI
2- metunOyTtaaueny-1,3.Jlalite UM Ha3BaHUSI.

6.3.3amaun Ha ompenereHue MpocTelIneil GopMysbl OPraHUYECKOW MOJIEKYJIBI,

UCXOJIsl U3 DJIEMEHTHOTO cocTaBa (B %).

1.KakoBa popmyina coenHeHus1, B KOTOPOM MaccoBasi 10s Kaiaus paBHa 0.565,
yrieponaa — 0.087, kucnopoaa — 0.3487?

2.BeiBeiuTe mpocTeninyo GopMyiTy COeTMHEHUS, €CITH U3BECTECH €r0 JIEMEHTHBIN
COCTaB:

a) yraepoaa 0.2730 (27.3%) u xucmopoaa 0.7270 (72.7%)

0) xanbrmst 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.Haiiaute MonekymsipHyto (opMyIly COEIMHEHHS a30Ta C BOJOPOIOM, €CITU
MaccoBasi A0Jisl BOAOpo/ia B HeM paBHA 12.5%, a OTHOCUTENbHAS TIJIOTHOCTH MapoB
ATOT0 BEIIECTBA M0 BOJAOPOAY paBHa 16.

4.Ilpu cropanuu 3,636r BelecTBa oOpazyercs 8 r yriiekuciaoro raza u 4,3632 r
BOJIbl. Macca 1 Moib JaHHOro BemiecTa paBHa 60r. Y CTAaHOBUTH MOJIEKYJISIPHYIO
dbopMyIly TaHHOTO BEIIECTBA.



4.2.3.1IpakTUKO-OPUEHTHPOBAHHbBIE 32 JAHUSA

Ha3Banune TeMbl

[Tepuomnueckwmii 3akoH u Tabauna JI.M1. MeHnneneena

Pe3synbprat 0o0OyueHus

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

OO01111e KOMIIETEHIINT OK 01, OK 02

3ananue: COCTaBUTh XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB B

COOTBETCTBHE C BAPUAHTOM I10 JAHHOMY IIJIaHY:

1.Ha3Banue sneMeHTa 1 ero 0003HavYeHUE.

2. [lonoxenue aneMenTa B [lepuoauyueckoit cucteme.
-HOMEp TPYMIIbI
-IIoATpYyIINa
-HOMEp IIepuoia
-TIOPSIKOBBIA HOMEP

3. CocTaB aToma
-aTOMHas Macca
-3apsij sapa
-KOJINYECTBO MTPOTOHOB
-KOJINYECTBO HEUTPOHOB
-KOJIMYECTBO AJICKTPOHOB

4. CTpoeHue dIEKTPOHHON 000JI0UKH

-pacinpeacaCHUC JICKTPOHOB 110 SQHECPICTUICCKHUM YPOBHAM

-3JICKTpOHHAs (hopMyia
-rpaduueckas 35eKTpoHHas popmyia
-CTPOCHHE BHEIIIHETO YHEPTETUUECKOTO YPOBHS,
-BaJICHTHBIE BO3MOXXHOCTH aToMa
5. CBoiicTBa MPOCTOTO BEUIECTBA U €r0 COCAUHEHUMN
-METaJlT WIN HEMETAILT
-opMyIia ¥ XapakTep BBICIIETO OKCHJIA
-bopMyna u xapaxkTep TUAPOKCHIA
-(opMyIia JIeTy4ero BOJIOPOJHOTO COSTUHEHUS
6. lonoJIHUTENbHBIE CBECHUS
-HaXOXKJICHHE B IPUPO/IE, PACTIPOCTPAHEHHOCTh
-KOTJIa ¥ KM OTKPBIT JIAHHBIN 2JIEMEHT.
-(u3nUecKre CBOMCTBAa MPOCTOrO BEIIECTBA
- MPAKTUYECKOE MPUMEHEHUE MPOCTOTO 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

5 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 JI1 BaM MOHATHE «KapOokcuTepanus»? B TepaneBTUYECKUX ENsIX
UCIIOJB3YIOT Ta3000pa3Hoe BeniecTBo. [10 3Toi npuunHe moI00HYI0 METOUKY
Ha3bIBAIOT «FA30BBIMU YKOJIAMM». Ta METOANKA UCIIOJIb3YETCS JIJISl JICUCHUS
CEpJIEYHO-COCYIUCThIX ~ 3a00J€BaHUM, MOBBIIIEHUS  AJIACTUYHOCTH  KOXKHU.
[loBbIlIEHHE COAEpKaHHUS 3TOrO rasa B KpPOBM TOBOPUT O HEKaYE€CTBEHHOM
¢yskun kpoBu. CamMoe yAMBHUTEIBHOE, YTO OHO UCIIOJB3YETCs B TBEPAOM BHUJE B
MUIIEBON IPOMBIIIIEHHOCTH JUJIsl XpaHEHUS U IEPEBO3KHU MPOIYKTOB: PhIObI, Msca,
MOPOKEHOTO.

3amanue

Br16epuTe o1H npaBUiIbHBIN OTBET:

1. O kakoM BeniecTBe UIET peub?

A) yraekucnelii 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) ¢ BOI0M, OCHOBHBIMU OKCHJIaMHU, I1€JI0YAMH, HEKOTOPBIMH COJISIMHU

b) ¢ BoaoM, KHCIIOTHBIMH OKCHJIAMH, LIEJI0YaMHU, HEKOTOPBIMH COJISIMU

B) ¢ Bo#oii, KNCIIOTHBIMH OKCHJIAMH, KUCJIIOTAMHU, HEKOTOPBIMH COJISIMUA

4. C noMo1Ib0 KaKoro BEIIECTBA €r0 MOXHO OOHAPYKUTh?

A) dbenondranenna

b) 6poMHoO#1 BO/IBI

B) u3zBecTkoBO# BOABI

5. IlpuBenute (akThl, KOTOPHIE TOKA3BIBAIOT OTPULIATEILHOE BIMSHUE 3TOTO

ra3a Ha jKeJlyJJ0YHO-KUIIIEYHbIH TPAKT YeJIOBEKa

2.JloBapeHHas coub

Ha3Banue Tembl [Tpon3BOACTBO HEOPraHUYECKUX BEIIECTB. 3HAYCHHUE U
MIpUMEHEHNE B OBITY M Ha MPOU3BOJICTBE

Pe3ynbTaT 00yueHus OO0O0CHOBBIBATH 3HAYEHUE U IPUMEHEHUE
HEOPTraHWYECKHUX BEIIECTB B OBITOBOW U




MPOU3BOJCTBEHHON JIESITEIBHOCTH YEIOBEKA UX
(HU3UKO-XUMHUECCKUMH 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 ke uner octanbHas conb? [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 IPOMBIIIEHHOCTH. B 3T0il 0051acT UCnonb3yeTcs 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

Pesynbprat oOyueHus OOGO0CHOBBIBATH 3HAYEHHE U IPUMEHEHUE

HEOPTraHUYECKUX BEIIECTB B OBITOBOU 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,
KapOamaT aMMOHUS, aMMHUAK U YTJIEKUCIIbIHI ras.

2.0npenenuTe THI XUMUYECKOM pEaklMK, MPOTEKAOLIEH ITPYU HArPEBAHUU 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

bonpIon nonyJsIpHOCTBIO CPEAU TYPUCTOB IOJIB3YIOTCS CTAJAKTUTOBBIE MEIIEPHI
B ropax Kaskaza m KpbIMa, cpean KOTOpPBIX €CThb HE INPOMIECHHBIE O KOHIA.
M3BecTHAKOBBIE TeIephI-TadupuHThl KpbIiMa CITy>KUTU mapTu3aHaM yOexKHILEeM B
nepuoa Benukoit OteuecTBeHHOI BOMHBI. Peakiusi mpeBpaiieHusi kapOoHata 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
KaJIbIUS, JUOKCH]T YTIIEpOAa.

2. CocTaBbTE CXEMBI PEBPAIICHUS BEIIECTB, O KOTOPBIX TOBOPUTCS B 3aJa4€.

3. Onpenennre TUI KaKI0M XUMHYECKON PEaKLUH.

Kunernueckue u TEPMOANHAMNYIECCKHUEC 3AKOHOMEPHOCTH IIPOTCKAHUSA
XUMHYICCKHUX peaKum“l

Ha3Banue TeMbl TepMoIUHAMHUYECKHE 3aKOHOMEPHOCTH MTPOTECKAHUS
XMMHUYECKUX peakini. PaBHOBECHE XMMUYECKUX
peaKIuit

PesynpTaT 00yueHus HccnenoBath BIUSHUE U3MEHECHUSI KOHIICHTPALIMKU

BCIICCTB, pCaKIINH CPCAbl U TCMIICPATYPLI HA
CMCIICHUC XUMHNYCCKOI'O PABHOBCCHS

OOmme KOMIIETEHITUH OK 01, OK 02

Y cTaHOBUTE COOTBETCTBHE MEKY (PAKTOPOM U CMELIEHUEM PAaBHOBECUS IS
eakuuu, ypasHeHue KOTopoil CoHa(r)+H (1) CoHe(r) + Q

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

b) YBenuuenue teMneparypsl 2) CmecTHuTCs BIEBO

B) YBenuuenue konnentparmu C,Hy 3) He usmenurcs

I') Ymenbuienue konuentpaiuu C,Hg

J1) Tlpumenenne kaTanu3aTopa

1. ®akTop, HE BIUSAIOMINN 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 KOTOpor N(T)+01(1)>2NO(T)

1) He uamenurcs 2) YBenuuutcs B 2 pasa

3) YBenuuutcs B 4 paza 4) Ymenbmutcs B 4 pasza



4. C yBenuueHUEM JaBIEHUS B 5 pa3 CKOPOCTb MPSIMOMl peakiuu, ypaBHEHUE
kotopoit 2NO(T)+O,(r)«>2NOx(T), yBEIUUUTCH 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
koTopoit CoHyry+H20re=CoHsOH
1) He u3menutcss  2) CMeCTUTCS B CTOPOHY NMPOAYKTOB PEAKIIMH
3) CmecTuTCS B CTOPOHY UCXOIHBIX BEILIECTB
7. Jns  cMelleHHs ~ XUMHUYECKOrOo  paBHOBECUss  OOpaTUMOl  peakiuu
280,(r)+02(1)«>2S03(1r)+Q B CTOPOHY UCXOIHBIX BEIIECTB HEOOXOUMO:
1) YBenuuuts gaBinenue  2) [loBbIcUTh TEMIIEpATYpyY
3) [Monusuts Temneparypy 4) Bectu xatanuzarop
8. MakcumasibHasi CKOPOCTh XUMUYECKON PEAKLMU IIPU B3aMMOJICHCTBUH BEILIECTB,
(bopMyJIbl KOTOPBIX
1) Zn(rpanynsi) + HCI 2) Zn(mieuis) + HCI
3) Pb + HCI 4)Fe + HCI
9. IloBbllIeHNE TEMIIEPAaTypbl CMEIIAET XMMUYECKOE PAaBHOBECHE BIIPaBO B
o0paTUMOM peakiny, ypaBHEHUE KOTOPOi:
1) 2H; + Oy <« 2H,0+ Q 2) SO, + H,O <« H,SO3 +Q
3) 2NO + Oz <> 2N02 + Q 4) C4H10 <> C4Hg + H2 — Q

J{ucnepcHbie CUCTEMBI

HasBanue Tembl JlucnepcHble CUCTEMBI M (PaKTOPBI UX YCTOMYMBOCTH

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

OOmme KOMIIETEHITUH 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 - CyXOod WM BIIayKHBII?

3. B kakom opraHe yeioBeKa COACPKHUTCS HauOOJbIlIee KOJTMUECTBO BOJbL, a B

KaKOM — HauMeHbInee?




4. HazoBute BoceMb HaMMEHOBAaHUW COCTOSIHUS BOJBL, IPUHATHIX B
METEOPOJIOTUU — CKOJIBKO MOJIEKYJ BOJIbI B OKeaHe?

UTo Takoe CHEKUHKHU?

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

MoxeT 11 BoAa Te4b BBEPX?

[Tepeunciure XumMudeckre U (U3NIECKUE CBOMCTBA BOJIBI.

0. Ponp BOIBI B KU3HU YEIIOBEKA.

e AN

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 607IbHBIE, TOTEPSIBIINE MHOTO KPOBH. B 3THX ciiyyasx
ucnonb3ytoT 0,85%-it pactBop moBapennoit comu (b= 1 r1/MI), KOTOpBII
Ha3bIBACTCS (PUBUOJIOTHIECKUM 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 pPAacTBOpP 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 ¢popmyiny nMeeT KpucTauInuecKuil o ?

2.YT0 3HAYUT IPUTOTOBUTH PACTBOP»?

3.Chenaiite TO YCIIOBHIO 3a/laud HEOOXOJUMBIE pacyeThl IS MPHUTOTOBIICHUS
pacTBopa.

CTtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB

Ha3Banue Tembl Opranuueckue BEeIIecTBa B )KU3HEACATEILHOCTH
yenoBeka. [[pon3BoicTBO U mprUMEHEHUE
OpPraHUYECKUX BEILECTB B IPOMBIIIIEHHOCTH

Pe3ynbTaT 00yueHus OO0O0CHOBBIBATH 3HAYEHUE U IPUMEHEHNUE
OpraHMYeCKUX BEIECTB B OBITOBOU U




MPOU3BOJCTBEHHON JIESITEIBHOCTH YEIOBEKA UX
(HU3UKO-XUMHUECCKUMH 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. O0BsicHuTE, KaKoW (PU3NYECKUI MTOKA3ATENb IM03BOJIAET UCIIOIb30BAThH

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

MoJsiouHasi KHCJIOTA

[TpoMeXyTOYHBIM MPOAYKTOM OOMEHA y TEIUIOKPOBHBIX KUBOTHBIX SIBIISICTCS
MOJIOYHAs KMCJIO0Ta. 3amnax 3TOM KUCIOThl KPOBOCOCYIIME HACEKOMbIC yJIaBIMBAIOT
HAa 3HAYUTEIHLHOM PACCTOSTHUM.

3agaHue

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

2. YcranoBute (popMyiTy MOJIOYHOM KUCTIOTHI, KOTOpasi MOMOTaeT HACEKOMbBIM
HAaXOJUTh TEMJIOKPOBHBIX JKUBOTHBIX, €CJIM MACCOBBIC JI0JIM 3JIEMEHTOB B HEW
coctaBystoT: yriepoaa —40,00%, Bogopona — 6,67%, kucinopona — 53,33%.

3. CocTaBbTe CTPYKTYPHYIO (POPMYJTy MOJIOYHOM KUCIIOTHI. Ha30BUTE KUCIIOTY MO
HoMeHknatype MIOITAK.

4. Ha oCHOBaHMM CTPOEHHUSI MOJIOYHOM KUCJIOTHI ClIeJIATE BHIBOJI O €€
XUMHYECKUX CBOMCTBAX.

5. HalimuTe B MHTEpHETE WX APYTUX UCTOYHUKAX MHPOPMAIIHIO O TPUMEHEHUHU
MOJIOYHOM KUCJIOTHI.

ben3oiinas kucjaora

KitokBa u OpycHHKaA MOTYT OUYE€Hb JIOJITO XPAaHUThCS B CBEXEM BHjIe 0€3 caxapa,
TaK KaK 3TOMY 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).

MeTan




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. CocTaBpTe KapTOUKy «AHKETHBIC JaHHBIC METAHAY.

KauecTBeHHbIE peakunu 00HAPY:KeHHUS OPraHUYeCKUX U HEOPraHMYeCKUX
BeLEeCTB

Ha3zBanue Tembl OOGHapy)XeHHEe HEOPTAHMYECKUX KAaTHOHOB U aHUOHOB

Pe3synbprat oOyueHus UccnenoBarsh kaueCTBEHHBIE PEAKIIUU
HEOPraHMYECKUX BEIIECTB

OO011e KOMIEeTeHIINN OK 01, OK 02

Hon

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

YToOb! yAamUTh MATHO, KAKOE CPEACTBO HAJ0 MCIOJIb30BATHCS ¢ OKUCIUTEIbHBIMU
WJIM BOCCTAHOBHUTEJIHBIMU CBOMCTBAMHU?

Hanummre kaueCTBEHHYIO PEAKLMIO Ha ONpeAesieHne oaa?

OnuirTte NpUuMEeHEHUe Hoja B OBITY.

[Touemy B Kutae 605bHBIX 3000M U3/1aBHA Je4aT 30710 MOPCKUX TYOOK?
Nudopmanusi-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 3aHATHSX XUMHUYECKOTO KPY>KKa YUaIUecs UCCIeA0BaN MPOCTOE BEIIECTBO
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.

Omnpenenure cCOCTaB UCCIIEyeMOr0 BELIECTBA U 3aIUILIUTE €T0 Ha3BaHHeE.
CocTtaBbTe 3 ypaBHEHHS peakluid, KOTOpbIE ObUIH MTPOBEAEHBI YUAIIIMHUCS B
Ipoliecce ero pacrno3HaBaHUs




4.2.4 3ananus Ja00paTOPHBIX padoT

Paznen

JlaGopaTopHasi padora

Paznen 2. Xumuueckne peakuuu

JlaGopaTopHnas padora 1. «Peakiuu
TUIPOJIU3A»

Paznen 3. CtpoeHue u cBOiCTBa
HEOPTaHUYECKUX BEIICCTB

JlaGopaTopHnas padora 2. «CBoiicTBa
METaJIOB)»

Pa3nen 4. Kunetnueckue n
TEPMOJUHAMUYECKHE 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX PEaKIuid

JlabopatopHnas paGora 3.
«OmnpeneneHne 3aBUCUMOCTHA CKOPOCTH
peaklK OT KOHUEHTpauu
pearupyromux BEIIECTB
JlaboparTopHas padora 4. «/3yueHue
BIIMSIHUA PA3IMYHBIX (PaKTOPOB HA
CMENIEHUE XUMHUYECKOr0 PAaBHOBECHSD)

Paznen 5. JlucniepcHpie cuCTEMBI

JlaGopaTopHuasi padora 5
«IIpuroroBieHne pacTBOPOB»
JlaGopaTopHnasi padora 6
«VMccnegoBanue TUCIIEPCHBIX CUCTEM

Paznen 6. Ctpoenue u cBoicTBa
OpraHUYeCKUX BEIIECTB

JlaboparTopHas padora 7. «Ilonyuenue
HTUJICHA U U3YUYEHHUE €r0 CBOMCTBY

Paznen 7. KauecTBeHHBIE peakun
OOHapy»XeHUsI OPraHUuYECKUX U
HEOPTaHUYCCKUX BEIICCTB

JlaboparopHuas padora 8.
«AHaTUTUYECKUE PEAKIIMU aHUOHOBY
JlabGoparopHasi padora 9
«KauecTBeHHbIE peaklMK Ha OT/IEIbHbIC
KJIACChl OPraHUYECKUX BEILIECTBY
JlaGopaTopHnasi padora 10
«KauecTBeHHBIN aHAIN3 OPraHUYECKUX
COEIMHEHUI 110 HYHKIIMOHATHHBIM
rpynmam»

Pa3nen 9.1. UccinenoBanue n
XUMHAYECKUN aHAIN3 OOBEKTOB
onochepsr

JlaboparopHnas padora 11. «OcHOBBI
J1a00paTOPHOIN MPAKTUKKI
JlabopaTopHnas padora 12.
«OmnpeneneHue )XecTKOCTH BOJIbI U
CIOCOOBI €€ YCTpaHEHUS»
JlaGoparopHasi padora 13 (Ha BbIOOp)
«OOHapyXeHHEe HUTPATOB B TIPOYKTaX
MATaAHUSD)

«HMccnemoBanue mpoIyKTOB MTUTAHUS HA
HaJM4KE YTIIEBOJOB (MyKa, TBOPOT,
MOJIOKO, OTYpT) Ha HAJIMYHE
YIJIEBOJOB (KpaxMmall, IIII0K03a,
caxaposa)»




JlaboparopHnasi pabora 14
«Omnpenenenne pH BOJHON BBITSIKKU
MOYBBI, €€ KUCIOTHOCTU U
LIEJTOYHOCTH

JlabopatopHnas padora 15
HccnenoBanue mpeaioKEeHHOTO
00BEKTa Ha KUCIIOTHOCTb, LET0YHOCTb,
XUMHUYECKUN COCTaB (3arpsA3HUTENH,
MaKpO- U MUKPO3IJIEMEHTHI).

JlaGoparopHasi pabora Ne 1.
I'maposu3 couient

Hens 3anstus: IloHars cymHoOCTh ruaposnusza. Hayuuthbes omenuBath pH
CpeIlbl PU THAPOJIN3E, MUCATh YPABHEHUS PEAKIIMM THIPOIN3a.

PeaktuBbl M 000pyaoBaHuE: pacTBOpPHI cojiel: HuTpaTa cBuHIa (Pb(NO),),
cyinbpara Menu (II) (CuSOs), kapOonatra Hatpus (Na,COs;), cynbdara nuHka
(ZnS0y,), xnopuga Oapus (BaCly) n apyrux, yHUBEpCaTIbHbI UHAUKATOP, IITATHB
C IpoOupKamu.

XoJ paboThI:

OmnbiT Ne 1. B3aumoaeiicTBue coJsiei ¢ COJIsIMH.

B npobupky momectutre 2 mu pactBopa comu ZnSOs u mpueiite 1 i
pactBopa commu BaCl, mo oOpa3zoBaHusi ocajaka. 3amuInuTe HAOMIOACHUS U
XUMHUUYECKYIO PEAKIUIO0 B MOJICKYJISIPHOM M HOHHOM BUJIE.

OmnbiT Ne 2. OnipeesieHne peakunu cpeibl pACTBOPOB COJIeH

Hanecure Ha MOJIOCKM YHUBEPCAIBHONW MHIMKATOpHOM Oymaru mo 1 — 2 xarm
HMMEIOIINXCS PACTBOPOB COJICH.

Onpenenute pH pacTBOpoB, CpaBHMB OKpacKy Oymaru ¢ MpujiaraeMoin
[[BETHOM WIKaJIOW. 3aMUIINTEe MOJICKYJSPHbIE M HMOHHBIC YpPaBHEHUS THUAPOIHN3A
COJIEH.

Cnenaite BLIBOI.

KoHTpoJsibHBIE BONIPOCHI

1. Uto Ha3bIBaeTCs HOHHBIM MPOU3BEICHHEM BObI? UeMy OHO paBHO?

2. YUro Ttakoe pH pactBopa? Kakoii pacTBOp Ha3bIBAETCS HEWUTPAIbHBIM,
KUCJIBIM, IICJIOYHBIM?

3. Kakue coeiiHEHUS Ha3bIBAIOTCS COISIMU?

4. Yto Ha3bIBAETCS TUAPOIU30M COJIECH?

5. 3anummure npeppaiienne: CuO — CuSO4 — Cu(OH); — CuO

6.Kakue conu noasepratotcs rusiposausy? [IpuBeaure npumepsl.

7.Kakue akTopbl BIUSAIOT HA THUIPOJIN3 COJIEH U moyemMy?




JlaGopaTopHnasi padora Ne 2.
CaoiicTBa MeTaLJIOB

Hens: NU3yunTh peakiuu B3aUMOJICHCTBHS METAUIOB U HX OKCHJIIOB C
BOJIOW U KHCJIOTaMU. Hay4dnuThCs nMucaTh ypaBHEHHS PEAKIUNA.

PeaktuBbl ¥ 00OpyjOBaHHME: HATPUN METAJUIMUECKHUM, KEJe30, OJIOBO,
CBHUHEI], MAarHWi, IWHK, M€Jlb, OKCUJI CBUHIIA, OKCHUJ| YK€JI€3a, OKCUJl MEAH, BOAA
JUCTWJIMPOBAHHAsI, KHCIIOTA CEpHAasi, COJIsHAasi, MITaTUB C MpOOHpKaMH,
CIIUPTOBKA, 1€PKATEIb.

Xox paboTsl:

OmnelT 1. OTHOIIIEHNE METAJLIIOB K BOJIE.

B mmpokwnii cTakaH HaJIeUTEe BOJBI U TOJOXKHUTE KYCOUEK HATPHUS I
KaJIusL.
Urto BBl HAOMOMaeTe?
Hab6mronenus

YpaBHEHHE peaKIIUu:
B deThipe npoOUpKY MOJOKHUTE MO KYCOUYKY MarHus, aJllOMUAHUS, JKejie3a 1

MeJI 1 TIPUJICHTE HEMHOTO BOJIBI.

HaOmronenuns

VYpaBHEHHE peakIuid:

CremnatiTe BBIBOJI 00 OTHOIIIEHUH BOJbI K METAJLIAM.
BriBo:

OmpIT 2. OTHOIIEHHE METAIIOB K KHCJIOTaM.

ITonoxxute B MPOOMPKH METAIIBI MarHus, aJlOMUHUA, XKejle3a U MeIu U
NpujehHTe K HUM PacTBOP COJISTHOM KHUCIOTHL. YUTo Bl HaOmomaere? Crenaiite
BBIBOJI 00 OTHOILIEHUN KUCJIOT K METaJlJIaM.

Habmronenus

YpaBHEHHUE PEAKLIUI:

OnbIT 3. OTHOILIIEHUE OKCUI0B METAJJIOB K KUCJIOTaM.



B tpu npobupku HanelTe nmo 1 mur pacTBopa cepHON KHCJIOTHI UM 100aBbTE
Ha KoH4uKe mmatenst okcuiasl xenesa (II), menu (1), ceunua (II). Conepxumoe
poOupok B30oTaiite. Yto Habmopaere?
HabGmronenus

YpaBHEHHE peakIui:

[To uroram NpoOBEICHHBIX OINBITOB CAEIANUTE BHIBOJ.
KOHTpOIBHBIE BOIIPOCHL.

. Jatb onpeneneHne MeTaiiam.

HazoBute pusnyeckue cBOWCTBa METAIJIOB.

Kakue MeTamibl B3aUMOJEHCTBYIOT C KUCIOTAMU?

Kakune meTamibl B3auMOJENUCTBYIOT C BOJOM?

Kaxk B3aMMOIEHCTBYIOT METAJIJIBI C PACTBOPAMHU COJIEH.
CrocoObl OJy4YEeHHS] METAJLIOB.

Yro Takoe koppo3us MeTaiioB? Kakue ObIBatOT TUIIBI KOPPO3UHU.
CriocoObl 3alUThl METAJJIOB OT KOPPO3HH.

I e

JlabopaTopnasi padora Ne 3.
OmnpenesieHue 3aBUCUMOCTH CKOPOCTH peaKIuu
OT KOHIIEHTPALIMU pPearupyouiux BelecTn

[enb: uccnenoBaTh BAUSHUE KOHUEHTPALIUHA PEArUPYIOLIUX BEIIECTB U
TeMIEepaTypbl HA CKOPOCTh XMMUYECKUX PEaKIuii

PeakTuBbl 1 000py10BaHKE: CTEKISIHHBIE MPOOUPKH, KOHUYECKHE KOJIObI HA
100M1, nepkatenb, CEKyHIOMED, PaCTBOp THOCYJIb(haTa HaTpus, BOJIa, pacCTBOP
CEpPHOM KUCIIOTHI, paCTBOp MepMaHraHara kajius, | M pacTBOp 11aBEJIE€BON KUCIOTHI

Xona paboThl

Omnwit 1.
1. [IpuroTOBUTH TPH CYXUX MPOHYMEPOBAHHBIX KOJIOHI.
2. B nepByto BHeCTH 5 MJT pacTBopa THOCYIbGhaTa HaTpus 1 10 M1 BOJBI; BO
BTOPYIO0 — 10 M1 THOCYIB(haTa HATPUS U 5 MJT BOJIBI; B TPETHIO — 15 Mt
THOCYJb(aTa HaTpusl.
3. 3atem B k010y Nel BHecute 5 Mt 4 % - HOTO pacTBOpa CEPHOM KHUCTOTHI
4. OMHOBPEMEHHO BKJIFOUNUTE CEKYHIOMED: BCTPSIXUBAs KOJIOY, CISUTE 32
MOSIBJICHHEM MYTH B K0Jj0e, Iepka ee Ha YPOBHE IJIa3.
5. Ilpu nosiBieHUH MajIerIlel MyTH OCTAaHOBUTE CEKyHIOMEpP. OTMEThTE BpEMSI.
[ToBTOpUTE OMBIT €lIE 2 pa3a.



6. Brimmute 3HaueHus B Ta0IMILy
7. OopmuTte pe3ynbraThl HAOIIOICHUI B BHIEC Tpaduka

OnbIT 2.

1. B n1Be mpoOupku MoOMeCTUTh HECKOJIbKO Karenb pactBopa KMnO4, 1M
pacTBOpa MIABEJIEBON KUCIOTH U CEPHON KUCIOTHL. B 071HY U3 HUX OpOCHTH
Kkpuctaumk MnSO4.

UYro BeI HaOmonaeTe?

2. Yepe3 HEKOTOPOE BpeEMsI OTMETUTh U3MEHEHHE OKPACKU PaCTBOPOB B IPOOUPKE.
3.YUem sBnsieTCS NEpMaHIaHaT KaJlus B 3TOM peakuun?

O06paboTKa pe3yIbTaToOB:

l. CdopmynrpoBaTh BBIBOJ O XapaKTEpe 3aBUCUMOCTH CKOPOCTHU PEAKIIUH OT
KOHLIEHTpAaI1H.

2. CdopMynnpoBaTh BbIBOJ, MOYEMY 3aBUCUMOCTbH JIOJKHA BBIPAXKATHCS
IPSAMOU JIMHUEW U IOYEMY B KQ4ECTBE IEPBOM TOYKH 3TOU MPSAMOU IIPABOMEPHO
UCITI0JI30BaTh TOYKY Hadyasla KOOPIMHAT.

3. CdopmynupoBath BeIBOJA 0 posiu MnSO4 Ha CKOPOCTh XUMUYECKOU
pEaKIuu.

KoHTpobHbIE BONPOCHI
1./laiiTe onpeneneHne CKOPOCTH PEAKIUU.
2. Kakue axTopbl BIUSIOT Ha CKOPOCTh PEAKIINH?
3. ChopmynupyiiTe 3aKOH COXpPaHEHUS JSHCTBYIOIINX Macc.

JlabGoparopHasi pabora Ne 4.
N3y4yenne BJIAUSIHUA PA3IHYHBIX (AKTOPOB HA CMellleHHEe XUMHYECKOT 0
PaBHOBeCHUA

[lenb: xapakTepu3oBaTh BIUSHUE W3MEHEHUS KOHILICHTPAIIMU BEIIECTB,
peaKIuu Cpebl U TeMIEpaTyphbl Ha CMEIIEHHE XUMUYECKOTO0 PaBHOBECHUS
PeakTuBbl 1 000pyI0BaHKE: CTEKJISTHHBIE IPOOUPKH, CIIUPTOBKA, JepKaTeb,
crakan 50 My, pactBop ammmaka, (enondranens, pactBop K,Cr,O;, pactBop
CEpHON KHUCIOTHI, pactBop xuopun xene3a (III), pacTBop ponaHuma Kamus,
pacTBOp XJIOpUAa Kanus
OmnbiT 1. Bansinue TeMnepaTypbl HA XUMH4YeCKOe paBHOBecHe
1.B npoOupky HaneiTe 2MI1 pacTBOpa aMMHUAaKa
2.Jlo6aBwTe 2 karum perondranenHa
3.IIpobupky Harpeiite
Urto BbI HabmomaeTe? O 4eM roBOPUT U3MEHEHHUE OKPACKH pacTBopa?
[ToueMy HarpeBaHHEe CIIOCOOCTBYET CABUTY PAaBHOBECHS B CTOPOHY 0OpaTHOM
peakuuu?

OnbiT 2. Bansinne u3MeHeHNsl KOHIEHTPAIlUM HOHOB BOJ0POa



1. B mpobupky nomectuth 1 mi pactBopa K,Cr,O
2. ITpubaButh 2 xamum 2H pactBopa NaOH.
3. K aromy pactBopy m100aBbhTE MO KaruisiM 2H PacTBOP CEPHOM KHUCIIOTHI, TTOKA
OKpacKa HE CTAaHET OPaHKEBOM.
UYro BeI HaOmomaere? O 4eM TOBOPUT H3MEHEHHUE OKPACKH pacTBopa?

OmnbiT 3. CMenieHne XMMUYECKOT0 PABHOBECHS IPU U3MEHEHUH
KOHLEHTPALMH BelleCTB.

B xumuueckunii crakan Hanete 20 M1 BOAbI U J00ABHTE 10 2 Karuiud
HACBIIIEHHBIX pacTBOPOB xjopuia xxenesa (II1) u pacrBopa poganuaa xaius.

PacTBop pazmeniaiTe CTEKISIHHON NMaJTOYKOM U COJIEPKUMOE paziieiTe B 4
POOUPKHU.

B oaHy npoOupKy BHECUTE HACBIILIEHHBIH PacTBOP XJIOPHA XKele3a, BO
BTOPYIO — HECKOJIBKO KalleJIb HACBIIIEHHOI'O pacTBOPA POJNAHUAA KaJUsl, B TPETHIO
— HEMHOT'O TBEPAOTO XJIOPUAA KaJUs.

Yro BbI HaOmonaere? ConocTaBbTe MHTEHCUBHOCTH OKPACKU MOITYYEHHBIX
pPacTBOPOB € LIBETOM UCXOJJHOTO pacTBOpPa B KOHTPOJIbHOM poOupke. Pe3ynbraTel
BHECUTE B TaOJUILy.

JlaitTe 0OBsICHEHNS HAOIIOJaCMBIM SIBJICHHSIM.

KoHTpobHbIE BONPOCHI
1. Chopmynupyiite npunnun Jle-Illarense.
2. Kak BimsieT TeMriepaTypa Ha CMELIEHUE XUMHYECKOTO PAaBHOBECHSI?
3. Kak BnusieT gaBieHUE HA CMEIIEHUE XMMUYECKOTO PABHOBECHS?
4. Kak BiIAsIeT KOHLIEHTPALUs Ha CMELEHUE XUMUYECKOTO PaBHOBECHS ?
5. Kakue peaxiiuu Ha3piBaroTCst HeoOpaTuMbiMu? OOpaTUMbIMU?
6. Uto Ha3pIBaeTCSI XUMUYECKUM PABHOBECHEM ?
7. Uto Ha3bIBAaE€TCA CABUIOM (CMEIIEHHEM) XUMUYECKOTO PAaBHOBECHS ?

JlaGoparopHasi pabora Ne S.
IIpurorosiieHHe pacTBOPOB

[lenp paboOTHI: MPUTOTOBUTH PACTBOP OINPEACIICHHOM KOHIICHTPALIUH,
POBEPUTH KOHLIEHTPALIMIO U PACCUUTATh OLITHMOKH.

PeaktuBel u obOopynoBanme: xmopua Hatpus (NaCl), xkapbonat Hatpus,
XJIOpUJ Kallusl | APYTHUE COJM, AUCTUUIMPOBAHHAS BOJA, IUTATHB C MPOOUpPKaMHU,
MEpHBI LWJIUHIP, APEOMETpP, XUMHUYECKMU cTakaH Ha 600 My, CTeKJIsIHHas
Najg04yKa, BECHI.

Xox paboThl:

Omnpbit. IIpuroroBurs 500 2 4% pacrBopa xja0puaa Kajaus.

Paccuuraiite Maccy xiopuna Kaiausi (HaBECKy) M BOJbI, HEOOXOIUMBIE IS
IPUTOTOBJICHMS 33JaHHOT'O pacTBOpa:

m(p-pa) - ®



m(KCl) =

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

B3BechTe HaBECKy XJIOpHIa KM HAa TEXHOXUMUYECKHX BecaX. [ImoTHOCTh
Bombl paBHa 1 2/cm’, Torma macca BOABI COOTBETCTBYET OOBEMY, KOTODBIM
OTMEPSIIOT MEPHBIM LIWUIMHAPOM.

[Tepenecute HaBecky KCI B cTtakan eMkocTbio 300 41 M pacTBOPUTE YACThIO
MPUTOTOBJICHHON B IIJIMHJIPE BOJBI, Pa30aBbTE OCTABIIEHCS BOJOW M TIOTyYCHHBIN
pacTBOpP NEPEMENIATH CTEKIISTHHOMN MaTOYKOM.

*[IpoBepUTh KOHIEHTPALIUIO MPUTOTOBICHHOTO PAacTBOpPa, MOXKHO, U3MEPUB
IUIOTHOCTh C T[OMOUIBIO apeoMeTpa MW CpPAaBHUB IIOJYyYEHHBIE JIaHHBIE C
TaOJIMYHBIMU (CM. IPUIIOKEHNE).

o (Teop.) = p (Teop.) =
o (TpakT.) = p (TpakT.) =

AoGcomotHas omubka AX = o(TIpaxr.) - o(Teop.)
AX
OtHocutenbHas ommboka &€=———100%
o(Teop.)
ChopmynupyiiTe BHIBO/I.
KoHTpoJibHBIE BOIIPOCHI:

1. Jate ompenenenue koHIeHTpauuu. CrocoObl BBIPAKEHUSI KOHIIEHTPALUU
pacTBOPOB.

2. Yro Takoe conpBarel W ruAparel? Ha kxakom sTane pacTBOpPEHUs OHU
oOpazyrotcs?

3. Uro Takoe pacTBopuMOCTh? OT Kakux (PaKTOpoB OHA 3aBUCHUT?

4. Kakyto maccy cynbdara Kanus ¥ BOAbI HAZ0 B3ATh s ipurotosieHus 300
rpammoB 20% pacTtBopa?

5. Ckonbko TpammoB Bojabl coxaepxkutrcs B 200 r 40%-Horo pactBopa
MTOBAPEHHOU CcOIMn?

6. B 400 r Boab! pactBoprwin 11,2 1 cepoBonopoaa. Onpenennte npoieHTHOE
coJiep>KaHue CEpOBOAOPO/Ia B MOJYYEHHOM PacTBOPE.

7. B xakom oOweMe Boabl Hamo pactBoputh 200 r  xmopuma xeneza (I1I),
YTOOBI MOJYYUTHh PACTBOP C MAacCOBOM /0jei pacTBOPEHHOTO BEIIECTBA
15%?

8. B 80 r Boxb! pactBopuim 7 r cynbdata xenesa (II). Onpenenure maccoByro
JIOJIIO COJIM B pacTBoOpe?



9. Cmemramu 200 1t 15% pactBopa xsnopuna Hatpus u 300 r 10% pactBOpa
3TOrO € BelecTa. OnpeaenuTe KOHIEHTPALUIO MOJIYyYEHHOTO pacTBopa’?

JlabopaTtopHasi pa6ota Ne 6.
HccaenoBanue AucCnepcHbBIX CHCTEM

[lenp: oBnIaJeHWE YMEHHUSMH TPUTOTOBJICHUS JAUCIIEPCHOHHBIX CHCTEM.
[TomyunTs AMCTIEPCHBIE CUCTEMBI M HCCIIEIOBATh MX CBOMCTBA
PeaktuBel u oOopynoBaHue: KapOoHAT Kaibliug (men), O€H301, coja,
MIOJICOJTHEYHOE MacJyo, BOJIa, XUMUYECKHE CTaKaHbl, CTCKIISTHHBIC TTAJIOYKH, IIITATHB
C IpoOUpKaMHU.
XoJ paboTHI:

Omnpit 1. [IpurorosiieHue cycrneH3suu KapooHaTa KaJblUHs B Boje

Hanelite B nBe mpoOupku Mo 5 Ml IUCTHWIUIMPOBAHHOW BOAbL. B mepBylo
npoOupky nodassTe 1 Mi1 0,5 %-HOro pacTBopa *ejaaTuHa. 3aTeM B 00e MPOOUpPKHU
BHECUTE HEOOJIBILIIOE KOJIMUECTBO Meja U B30oaraiire. IloctaBpTe 06€ mpoOupkuy B
MITaTUB W HAOIIOJalTEe PacCciOEHUE CYCIICH3UH.

3anuiure HaOIIOCHUS.

B BeIBoAEe oTBeThTE Ha BOMpOCH:: OJMHAKOBO JIM BpPEMs paccillauBaHUs B
obeunx mpobupkax? Kakyro ponb urpaer xenatuH? UYUTo B JTaHHOW CyCIIEH3UU
ABJIETCS TUCTIEPCHON (pa30oi ¥ IUCTIEPCUOHHON cpefoi? 3anuimnTe HaOII0IEHUS.

Omnpit 2. [TosryyeHue 3MyJIbCHIA.

A) B npobupky ¢ mpoOKkoW HajelTe 5 M1 JUCTUIUIMPOBAHHON BOJBI H
no6aspTe 1 M Gensona. [locne BcTpsixuBaHust Habto1aliTe OBICTPOE PACCIOCHUE
cuctembl. 3areMm go0aBbre 1 - 2 M 2%-HOro pacTBOpa MbUIa M SHEPTUYHO
BCTPSAXHUTE. 3aMUIIUTE HAOIIOICHUS.

b5) B mpoOupky nHaneiite 5 mun 5%-HOro pactBopa cojbl, 100aBbTe 1 M
MOJICOJTHEYHOTO Macia W BcTpsixHure. HaOmromaiite oOpa3oBaHHe yCTOWYMBOMN
AMYJIbCUU. 3alUIIUTE HAOTIOICHHUS.

B BbIBOJIE ChOpMyTUpPYHTE MEXAHU3M CTAOMIN3ALUN SMYJIbCHIM.

KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe cmecu? Kakumu ObIBatOT cMecH?

2. Kakue BeliecTBa Ha3bIBAIOTCS AMYJIbraropamu?

3. Kakue cucteMbl Ha3bIBAIOTCS AUCIEPCHBIMU?

4.YT0 MOKa3bIBaET CTENEHb AUCTIEPCHOCTH?

5. YTo Takoe MOHOAUCTIEPCHAS U OJMAUCIIEPCHAsE CUCTEMA?

6.Kakue gucnepcHble CUCTEMbI Ha3bIBAIOTCS CBOOOIHOIUCTIEPCHBIMU U
CBSI3HOIMCIIEPCHBIMU ?

7.Kakue cucteMbl Ha3bIBAIOTCS AMYJIbCUSMHU U CYyCIIEH3USMU?



JlaGopaTopHas pabora Ne 7.
MonyuyeHue 3TUIEHA U U3YyYeHHE €r0 CBOWCTB

[lenb: O3HAKOMHUTBCA C KAue€CTBEHHBIMH PEAKIMUSIMH  YIJIEBOJOPOIOB.
N3y4unTh OCHOBHBIE (PU3NUECKUE U XUMHUECKHUE CBOICTBA YIIIEBOAOPOIOB.

PeakTuBbl U 000pyIOBaHUE: MITATUB C MPOOMPKAMH, Ta300TBOJHASI TPYOKa,
CIIUPTOBKA, JiepKaTellb Uisi MPoOUpPOK, PAcTBOpP NEpMaHTaHaTa Kalivs, PacTBOpP
MOJIHOM BOJIbI, OKCHUJ] AIIOMUHUS, ITAHOJ, KOHIIEHTPUPOBAHHAS CEpHAsi KUCIIOTA.

XoJ paboTHI:

[Ipexxne yeM MmpUCTynaTh K MOJYYCHHUIO STUJICHA, HY)KHO B JIBE MPOOHPKH
HaJIUTh 10 1 - 2 MJT pa30aBIEHHBIX PACTBOPOB MEpMAaHraHaTa Kajaus (pO30BBIi) U
MOJHOU BOJBI (CBETIIO-KEITHIN).

B cyxywo npoOupky ¢ Ta300TBOJHOM TpYyOKOW, NOMECTUTE HECKOJIbKO
KPYIIMHOK OKCHJa allOMUHUA (KaTaau3aTop), 1 M 3TaHoJia U OCTOPOXKHO IO
CTEHKE NpoOUpKHM Hajeilre 3 - 4 M KOHIEHTPUPOBAHHOM CEPHOW KHCIIOTHI.
Jlepxa npoOHpKy B HAKJIIOHHOM IOJIOKEHUH, HarpEeNTe CJIOH KUJIKOCTH B IJIAMEHU
CIUPTOBKH J0 KUATICHUSI.

He mpekpaias HarpeBaHusi, OIyCTUTE KOHEIl Ta300TBOIHON TPYOKH CHayamia
B poOupky ¢ pactBopoM KMnOj, (pacTBop oOecuBeunBaeTcs ), 3aTe€M B IPOOUPKY
c wuomHoW Boaou (pacTBop obOeciBeunBaetcs). [logokrure ra3 Ha KOHIIE
ra300TBOIHOMN TPYOKH.

Ykaxure ¢usndeckue cBoiictBa dtuieHa. [loyemy oOecuBednBaroTcs
pacTBOpbl MOJHOM BOJBI U NepMmaHraHata kanua? OOpaTuTe BHUMaHHE Ha LBET
TUTAMEHU TOPEHHMSI STUJICHA.

Hanummre ypaBHEeHHE peakluy MOTyYeHuUs dTUIICHA.

Hanummre kadyecTBEHHBIE peaKIIMK dTHIICHA.

Hanummre ypaBHeHUE peakiiny TOPSHHsI STUIICHA.

ChopmynupyiiTe BBIBO/I.

KoHTpoJibHBIE BONIPOCHI

1.CoctaBbTe (OpMyJIBI M30MEPOB ANKEHOB U ankagueHoB cocraBa C,Hg.
JlaliTe UM Ha3BaHUS.

2.PacripenenuTe cleaylolue YriaeBOAOpOJbl MO TPEM KiaccaMm (aJiKaHBI,
AJIKEeHbI, aJTKUHbI):

C2H6a C61_1129 C3H8a C6H14’ C4H69 C4H109 C5H109 C3H49 CS H127 C3H69 CSHS'

3.Hanuimure ypaBHEHUS peEaklWi, TMPU TOMOIIM KOTOPBIX MOXKHO
OCYILIECTBUTH CJEAYIOIIUE MTPEBPAICHUS:

a) CH3—CH2C1 _1> C2H4 2—> Csz 3_> CHZ = CHZ



v v
CO» CsHs
4. JIns BemiecTBa, MMEIOLIEr0 CTPOCHHUE:
CH=C-CH,-CH,-CH,-CH;
CocraBbTe (POpMYIIBL:
a) U30Mepa MOJI0KEHUSI TPOMHON CBA3U
0) u3omepa yriaepoIHON e
B) U30Mepa JIpyroro Kiacca yriaeBoaopoaoB. Hazosure ux.
5. Kakas o6mas ¢opMmyina COOTBETCTBYET FTOMOJIOTHUECKOMY PSLY

ApOMATHYCCKHX YTJICBOAOPOI0B!:
a) CnHZn 6) CnH2n+2 B) CnH2nf2 F) CnH2n76

JlaGopaTopnasi padora Ne 8.
AHaJIMTH4YeCKHE PeaKIMi AHUOHOB

[enb: u3yueHue XxapakTepHbIX peakiuil HanboJee pacpoCTPAHEHHBIX
AHUOHOB.

PeakTuBbl 1 000pya0BaHuE: pacTBOp Cysb(aTa HATpHUs, pacTBOp KapOoHaTa
HaTpus, pacTtBop Qocdarta Hatpusa, pactBop BaCl,, pacTBop xiopuaa Hatpus,
pacTBOp OpoMuJa HaATpus, PacTBOpP CyJb(Puaa HATpPUs, pacTBOP MOAUAA HATPUS,
pacTBOp HUTpaTa cepedpa, paCTBOp HUTpATa HATPHsl, paCTBOP TUIPOKCUAA HATPUS,
METAJTMYECKUI IIMHK, pacTBop xsopuaa sxenesa (III), pactBop amerara Hatpus,
MITaTUB C MPOOUPKAMHU.

Xoj paboTHI:
AHHOHBI IEPBOH AHAJTUTHYECKON IPyNIIbI

K mnepBoif aHanuTUuecKOW Tpymme aHUOHOB OTHOCATCA CyJIb(}aT-voH,
cynb(uT-noH, KapboHaT-uoH, (ochar-uoH, CHIMKAT-UOH, GopaT-MoH B0,
trocyabdar S,03%, xpomar CrO4%, okcanar Cr04%".

DTU aHUOHBI 00Pa3yIOT ¢ KaTHOHOM Ba’' comu, MamopacTBOpHMBIE B BOJE,
3a HCKJIIOYEHHEM cyJib(ara Oapusi, XOpOIIO PacTBOPUMBbIE B pa3z0aBICHHBIX
MUHEpaIbHBIX KUCIOTaX. [103TOMY BBIIETUTH aHMOHBI 3TOM IPYMIbI B BUJIE OCA/IKa
IPYNIOBBIM peareHToM - xjopuaom Oapusi BaCl, MOXHO TOJIBKO B HEUTpanbHOU
WK cnabolenoyHol cpeie. AHMOHBI NEPBOM TpymlIbl 00pa3ylOT ¢ KaTHOHAMHU
cepebpa Ag" comm, pacCTBOPHMEIC B pa30aBIIEHHONW a30THOW KHCIIOTE, a Cyib(dar
cepedbpa AgrSO4 pacTBOPUM JIaXKe B BOJIE.

I'pynnoBast peakius

B npoGupku HamuTh Mo 2 M pacTBOpOB cyib(ara, kapOoHaTa u (ocdara
HATPHS, B KAXAYI0 100aBUThH paBHbIe 00beMbl BaCl,.

Yacrtable peakiuu cyb(aT-aHrnoHa SO4*"

B npoOupky HamuTh 110 2 MJI pacTBOPOB XJIopuaa 6apusi U J0OABUTH CEPHOM
KUCTOTHI. B mpoOupKy HaauTh 1O 2 MJI pacTBOPOB CyJIb(PHUTA HATPUS U JOOABUTH



MOJHOM BOJIBI.

Wonnast wii 6poMHas Boja IPH B3aMMOJCHCTBHY C PACTBOPAMH CYIb(HTOB
o0eCIBEUNBACTCS.

YacTHble peakuny KapOOHAT-aHUOHA

Kucnorsl pasmararor coaum yYroiabHOM KHCIJIOTBI C BBIIEJIIEHHEM OKCHIA
yriepoaa (IV). Oxcun yriepoaa MOXKHO OOHApYy>KUTh HW3BECTKOBOM BOJIOM
(naceimenHsiii pactBop Ca(OH),). M3BecTkoBasi BOjga MyTHEET BCIEACTBUE
oOpa3oBaHus kKapOOHaTa KaJdbIUs MO/ IEHCTBUEM YIJIEKUCIIOrO ras3a.

B npoOupky HaiuTh 10 2 MJ1 pacTBOpPOB KapOoHaTa HaTpus U n106aButTh 2H
COJISTHOM KHUCTIOTHI. 3aTeM B MPOOUPKY T0OABUTH U3BECTKOBYIO BOJY.

Yacrrble peakuun Gocdar-uona PO4>

Hutpar cepebpa AgNO; ¢ anmonamu PO,* maér xénteiii ocanok pocdara
cepedbpa AgzPO,, pacTBOpHUMBI B a30THOM KHUCIIOTE.

B npoOupky HanuTh 1o 2 MJ1 pacTBOPOB THapodocdaTa HaTpUs U J00ABUTH
HUTpAT cepedpa.

YacrHele peakun xpoMar-uoHa ¢ CrO4%

B npoOupky HanuTh 1o 2 MJ1 paCTBOPOB XpoMaTta Kajaus U J00aBUTh XJIOPHU]T
bapus. BaCl, ¢ CrOs* obpasyer »enTelii ocamok xpomara Oapus. Ocamox
pPacTBOPUM B MUHEPAIBHBIX KACIOTAX, HO HE pacTBopuM B CH3COOH.

Hutpar cepedpa AgNO; ¢ CrO4* obpasyer KMPHMYHO-KPACHBIA OCaI0K
xpomata cepedpa. Ocanok pactBopum B HNO; m NH4OH, HO He pacTBOpHM B
CH;COOH.

AHHMOHBI BTOPOH AHAJMTUYECKOU IPYIIIbI

Ko BTopo# aHanmuTuyeckol rpymme aHuOHOB OTHoOcsTCs xiopua-uon CI,
opomua-vion Br', nogua-uoun I u cynedun-non S2-, ponanua-mnon SCN-.

DTH aHWOHBI 00pa3yloT ¢ KatuoHoM Ag' conm, HepaCTBOPUMBIC B
BOJE M B pa30aBICHHOW a30THOW KHCIIOTE. ['pynmoBbIM peareéHTOM Ha AHHOHBI
BTOpPOW Trpynmnbl sBisieTcss HUTpar cepedpa AgNOs; B NPUCYTCTBUU a30THOU
kuciaotel HNOs. Xnopun 6apust BaCl, ¢ annonamMmu BTOPOM TPYIIIBI OCAJIKOB HE
obpazyer. Xmopua Oapus BaCl, ¢ aHuoHamMu BTOpOM TpYIIBI OCAJAKOB HE
oOpazyer.

B npoOupku HamuTh Mo 2 MJ pacTBOPOB XJIOpHUAA, OpoMuaa, cyiabhuaa u
noauaa HaATpUsl, B KKy 100aBUTh paBHbIe 00beMbl AgNO3.

Hutpar cepebpa AgNO; obpazyer ¢ anmonom Cl° Genblii TBOPOKUCTHIM
OCalloK XJiopuja cepedpa, HEpacTBOPUMBIH B Boje © KucioTax. Ocamgok
pacTBOpsIeTCS B aMMHaKe, MpuU ITOM oOpaszyercs KOMILIEKCHAs COJib cepedpa
[Ag(NHs3)],C1. IIpu geficTBUM a30THOM KUCJIOTHI KOMIUJIEKCHBIM MOH pa3pyllaeTcs
U XJIOpUJT cepedpa CHOBA BBITMAIAET B OCAJIOK.

Hutpar cepebpa AgNO; oOpasyer ¢ Opomua-uoHom Br- sxenroBatbrit
ocajiok Opomuaa cepedpa AgBr, HepacTBOpUMBI B a30THON KHCIOTE U TIJIOXO
pacTBOPUMBIN B AMMHAKE.

Hurtpat cepebpa o6pa3yet ¢ annoHamu [- k€nThlii ocagok noauaa cepedpa
Agl, HepacTBOpUMBI B a30THOM KHUCJIOTE€ M PacTBOpE aMMuaka (OTJIMYUE OT
AgCl).

Hurtpar cepedpa AgNO3 06pasyeT ¢ aHnoHOM S?” 4&pHBII 0CcaloK Cyabduma



cepeOpa AgxS, KOTOPBIM HEPACTBOPUM B paCTBOPE aMMHUaKa, HO PACTBOPSIETCS IIPU
HarpeBaHUM B pa30aBICHHON a30THOM KUCIOTE.
3.AHHOHBI TPeThell AaHATUTHYECKOM IrPYIIbI

K TpeTheii rpymie aHuoHOB OTHOCATCA HUTpaT-uoH NO3-, aurpur-non NO*

, anerar-uod CH3COQO: 'pynnoBoro peareHTa Ha aHUOHBI TPETbEU IPYIIIIbI HET.
Peaxkuuu cynsdat-uonon (I1I)

Cymspar xenesa (II) ¢ wurpar-muomom NO*  ofOpasyer B
KOHILIEHTPUPOBAHHOM PACTBOPE CEPHOM KHUCIOTHI KOMIUIEKCHYIO COJIb Oyporo
ugsera [Fe(NO)]SO4.

K 2 mn pactBopa conmu NaNOs; po6aBute 2H pacTtBop cepHOl KHCIOTHI
(pH=6) 1 HECKONBKO Kareb YeThIPEXXJIOPUCTOTO YIIepoa.

Peakuun anerar-uonos CH;COO"

Xmopuna xkeneza FeCls mpu B3auMOAEWCTBUM € pacTBOpamMu aleTaToB
oOpaszyeT arerar »eje3a KpacHO-Oyporo IBeTa, KOTOpbIM Mpu pa30aBICHUU U
HarpeBaHUM JIETKO MOJBEPraeTcss TMAPOJIM3Y C 0O0pa30BaHMEM OCaJIKa OCHOBHOM
coiu anerara >keneza (III). OTkpeiBaTh aneraT-uoOHbI ITOM peakiueld Heab3s B
npucyrcteun annoHoB CO3%, 1 SOs%, PO, S*. Ux HeoO0XOAMMO OCamuTh
XJIOpUAOM Oapusi 1 HUTpaToM cepedpa. Peakuusa nporekaet npu pH =5-8.

K 2 kamnsim pacTtBopa aneratra HaTpusi J0OaBUTh PACTBOP XJIOPHUA KeJe3a
(IIT), HarpeBast npoOMpPKY Ha BOJSIHOM OaHe.

KoHTpobHbIE BONPOCHI
1.JlaiiTe onpenesieHue aHMOHAM.
2. Kakue peakiy Ha3bIBatOTCSI KAY€CTBEHHBIMU ?
3. HazoBute rpynmnoBoil peareHT aHHUOHOB MEPBOIl aHATUTUYECKOU TPYMIIBI.
4. HazoBuTe IpyIIoBOi peareHT aHMOHOB BTOPOU aHATMTUYECKOW TPYIIIIHI.
5. Ha3zoBure rpynroBoi peareHT aHMOHOB TPEThEU aHATMTUUYECKOU IPYIIIIHIL.

JlaGoparopHasi pabora Ne 9.
Ka4yecTBeHHBbIE peaKlIMU HA OT/AeJIbHbIE KJIACChl OPraHN4YeCcKUX BellecTB

[lenb: umcciaegoBaTh KAaYECTBEHHBIC PEAKIIMM OPraHUYECKUX COCIMHEHUMN
OTAEJIBHBIX KJIACCOB

PeakTuBbl M 000pynOBaHME: PACTUTEIBLHOE MACIO, PAcTBOp Kpaxmara,
pacTBOp TIIOKO3bI, pacTtBop ruapokcuna Hatpus (NaOH), pactBop cynbdara
memu (I1), pacTBop #ona, pacTBOp HUTpaTa cepedpa, B, MITATUB C TPOOUPKAMH,
CIIUPTOBKA, IepKaTeNb JJIsl TPOOUPOK.

Xom paboThI:
OmnbiT 1. OnpenesieHne HenpeaeJbHOCTH *KUPOB.
1. B npo6upky Hanelite 2 - 3 MJI pacTUTEIBLHOTO Macia, 100aBbTe 5 - 6 Kamneb
pacTBOopa #ojJa pO30BOTO IIBETAa, MPUTOTOBJIEHHOTO Ha YETHIPEXXIJIOPUCTOM

YIJIEpOAE.
2. Cwmech B IpoOUpPKE SHEPTUYHO BCTPSIXHUTE.
Yem oOyciioBieHa HenpeaeabHOCTh JTUMUI0B? OOBsICHUTE UCUE3HOBEHUE
pO30BOM OKpAaCKH Moja. Hanunre ypaBHEHUE peakuu
OmnbIT 2. BoccranoBienne Cu(OH)2 riiioko30i B 1eJI09HOM cpeje.



I. B npo6upky nomecture 1 M pactBopa CuSOs4 u 2 mu pactBopa NaOH.
2. [Tomy4yeHHBI OCalOK PHEPrUYHO BCTpsixHUTE. BHecuTe B mpoOupky 1 mu
pacTBOpa IIIFOKO3BI.

3. [IpoOupKy cierka HarpeTe B INIAMEHU CIUPTOBKH 0 U3MEHEHUS LIBETA, IepkKa
€€ HaKJIOHHO

Uro Bel Habmomaere? Kakoii mBeT oOpasoBaBmierocs: ocanka? Hammmmre
ypaBHeHus1 peakuuu. Yrto Bl HaOmrogaeTe mnociae HarpeBanus? Hanummre
ypaBHeHUs peakuuit okuciaeHus riioko3sl Cu(OH),

OnbiT 3. BoccTaHoB/IeHHE aMMHAYHOI0 pacTBopa Ag,0 r1/110K030i1 (peakuus
cepedPSIHOTO 3epKaJia)

B npobOupky momecture 1 mu pactBopa AgNOs u pactBop NaOH 1o
oOpaszoBanus ocajgka. K momyueHHOMY ocaaky A0OaBisiiTe MO KaruisiM pacTBOP
NH4OH gno ero pactBopenus. K mpo3pauHomy ammuadyHoMy pactBopy Ag,O
no6aBbTe 2 Mi1 3 %-ro pacTBOpa TIJIIOKO3bI, HArpEWTEe CMECh JO KUIICHUS Ha
CIIUPTOBKE.

UYro Bl HaOmoaaere? Yto oOpazoBaiocs Ha cTeHKax npooupku? Hanummre
YpaBHEHUE PEAKLUU CEPEOPSHOTO 3epKalia ISl TIHOKO3bI.

OmnbiT 4. KayecTBeHHasi peakuus HAa Kpaxmaj ¢ HOAOM

Haneiite B nmpodupky 5 mn 1%-Horo pacrBopa Kpaxmaina, BHecuTe 2 - 3
Karii pa30aBiIeHHOro pacTBopa oja.

Yro Bbl HaOmomaere? Ilouemy u3mensercs 1Ber pactBopa? Hanummure
YPAaBHEHUE PEAKLUY.

OOpaboTKa pe3yIbTaToOB:

l. [Tpoananu3upoBaTh MOJTYUYEHHbBIE PE3YIbTATHI.

2. CdopmynupyiiTe BBIBOJ O PUBUKO-XUMUYECKUX CBOMCTBAX JKUPOB.

3. ChopmynupyiiTe BBIBOJ O PUBHKO-XUMUYECKUX YTJIEBOIOB.

4. ChopmynupyiiTe BBIBOJ O PUBHKO-XMMUYECKUX CBOMCTBAX KpaxMala.
5. ChopmynupyiiTe BBIBOJ O KAYECTBEHHBIX PEAKITUSAX KUIKUX KUPOB.
6. ChopmynupyiiTe BBIBOJ O KAYECTBEHHOM peaKIuy KpaxMala.

KoHTpoJsibHBIE BONIPOCHI
1. Kakue BemiecTBa Ha3bIBAIOT KUpaMuU?
2. Knmaccudukanust >xupos.
3. Kakue BeliecTBa Ha3bIBAIOT yriieBagaMu?
4. Knaccudukarus yrieBo10B.

JlabopaTopHasi padora Ne 10.
KavecTBeHHBIN aHAJIN3 OPraHUYECKUX COCAUHEHUH 10 PYHKIMOHAIbHBIM
rpynmnam

[lenb: wucciaenoBaTh peakiMd OPraHUYECKUX COCIUHEHUN OTACIbHBIX
KJIACCOB MO (PYHKIIMOHAJIHBIM TpyIIIaM.

PeakTuBbl ¥ 00OpyaOBaHME: IITATUB C NPOOUPKAMHU, JepiKaTeib s
NPOOUPOK, STUIIOBBIM CIMPT, TIULEPUH, PAaCTBOP MEpMAaHraHaTa Kajus, pacTBOP



THIPOKCUIA HaTpusi, pa3z0aBiieHHas cepHas KHCJIOTa, pacTBOp cyibdara menw,
BOJIA.
Xox paboThl:

OnbiT 1. OKHUC/IEHHE 3TAHOJIA PACTBOPOM MEPMAHIaHATA KAJIUS.

B npobupky Haneiite 1 mit 3taHona, 1o6aBeTe 1 M1 pazdaBiIeHHOTO pacTBopa
nepMaHraHara kaiaus M 1 Mi pacTBopa cepHOl KucinoTrel. CMech BEHIECTB
IepeMeIIanTe.

HaGmiogaiite  oOecuiBeurBaHuE  pacTBOpa  INE€pMaHTraHata Kalus W
cnenuUYHBIN 3amax YKCYCHOTrO aybJierujaa (3amax aHTOHOBCKHUX sIOJIOK), €O
BPEMEHEM TMEPEXOAIINN B pe3KUil 3amax ykcyca.

Hanummre ypaBHEHUE peakiiMy OKUCIECHUS 3TaHOJIA.

OmnbIT 2. KomniiekcooOpa3zoBanue MHOrOATOMHBIX CIIUPTOB.

B mpoOupky naneiite 3 mi pactBopa NaOH u 1 mn pactBopa CuSOys,
MOJIyYeHHBIH 0CaI0K pa3/ienuTe Ha Tpu yacTH. J{o6aBpTe K ocajky mo 1 Myl B O/IHY
npoOUpKY BOJIbI, B JIPYTyl0 — 3TaHOJa, B TPeThlo — rimiepuHa. Coaepkumoe
MPOOUPOK PHEPTUYHO BCTPSAXHUTE. Pe3ynbTaT cpaBHUTE.

HabGmronaiite pactBopenue romyooro ocaaka Cu(OH), u TéMHO-cHHMI 1BET
pacTBopa B MPOOUPKE C TIIUIIEPUHOM.

Hanummte ypaBHenue peakiuu oopazoanus Cu(OH), u ypaBHeHue peakiuu
oOpa30BaHUs KOMIUIEKCHOM COJIM TJIHIIEpaTa ME/Iu.

Peaknust ¢ Cu(OH), sBiseTcs kauecTBEHHON Ha MHOT'OQTOMHBIEC CITUPTHI.

OnsiT 3. BoccraHoBieHue popmanbaerniom okcuaa cepeOpa.
Peakiust cepeOpsiHOTO 3epKaja SBISIETCS KaUYeCTBEHHOW Ha albJCTUIHYIO TPYIIITY.
Anpaerupl, ©Mesl TTOJABMXKHBIA BOJOPOA MPU KapOOHWIBHOW TPYIIIE, TMPOSBISIFOT
BBIpaKEHHbIE BOCCTAHOBHUTEIbHBIE CBOMCTBAa. OHU BOCCTAaHABIMBAIOT cepedpo, a
CaMU OKHUCIISIIOTCS JO0 COOTBETCTBYIOIIMX KHCIOT. Meramueckoe cepedpo
BbIICIISIETCSl TMOO B BUJIE OCaJKa YEPHOro LBeTa, JUOO0 B BUAE OJECTALIETO
3epKIbHOTO Haj€Ta, €CIM CTEHKH NPOOUPKU XUMHUYECKH uucthie. [lpu
n00aBJICHUH TIEJIOYM B CMECh CKOPOCTh pEAKIMH CEepeOpSHOro 3epKalia
MTOBBINIACTCHA.

B npobupky naneiite 1 mun pactBopa AgNOs;, nobaBeTe 1 M pacTBOpa
NH4OH. K nomydenHoMy ocaaky noOasinsiite mo kamisiMm pactBop NH4OH 1o
MOJIHOTO €r0 PaCTBOPEHHUS.

B mnpo3paunsiii OecuBeTHbIM amMmuauHblii pactBop Ag,O BHecute 1 M
dbopmanpaeruaa, cMech pasznenure momnojaM. B ogHy mnpobupky mo0aBbTe
HECKOJbKO Karenb pactBopa NaOH u nabmomaiite sddext peakmuu. Bropyio
MpoOUpPKY HarpeiTe Ha CHUPTOBKE JJII BOCCTAHOBIIGHUS cepebpa (oOpasyercs
cepedpsiHOE 3epKalio).

HabnronaiiTe BiusiHUE 1I€7I0YM HA CKOPOCTh PEAKIIMK CEpeOpsTHOrO 3epKaa.



Hanummre ypaBHeHHE peaKIMU OKHUCIECHHS (opMablerujia aMMHAYHbIM
pactBopoM Ag,O 10 MypaBbUHOU KUCIIOTHI.

OnbiT 4. BoccranoBiaenue dopmaabaernaom ruapokcuaa meau(Il)
(peakuus Tpommepa).

Anplieruipl TpPU HArpeBaHUM B IIEJIOYHOM CpENe BOCCTAHABIMBAIOT
COEIMHEHUS JIBYXBAJICHTHOW MEAN B COEUHEHHS OJIHOBAJIEHTHOW MEAU, U TOJIBKO
dbopmalibIerui BOCCTAaHABIUBACT MEIb 10 METAITMYECKOM MO cXeMe:

Cu(OH), — CuOH — Cu0O — Cu
LIBeT ocagkoB:  TroOIyOOI JKENTBIM OPAaH)KEBO —KPACHBIM  KOPUYHEBBIN

Bce ykazaHHbIE B CXEME COEAMHEHUS MEIM MaJl0 PaCTBOPHMBI B PAacTBOPAX
HIeJI0YEe M BBIACIAIOTCS B BHJE OCaiakoB. [0 M3MEeHEHHIO LBETa OCajKa JIErKO
IPOCIEIUTh X0 peakuuu. Peakiys BOCCTaHOBIICHUS ABYXBaJEHTHON Meau Oblia
npemiokeHa TpoMmepoM.

[Tomectute B mpobupky 2 mia pactBopa NaOH, nob6aBpTe 2 - 3 Karmm
pactBopa CuSOs4. K monmyuennomy ocaaky npubaBbTe 1 M popmanuHa, cMech
nepeMeniante. BepxHIO 4YacTh pacTBOpa HAarpeuTe B IUIAMEHW CIUPTOBKH, a
HWKHSS 4YacTh OYAET CIYy>)KUTh KOHTPOJIEM.

Hablmnronaiite n3aMeHeHue 1BeTa CMECU B MPOOUPKE U 00pa30BaHUE OCAIKA.

Hanumure ypaBHenue peakunuu odpazoBanus Cu(OH), u ypaBHeHHEe peakuu
BoccraHoBieHus: Cu(OH), dopmanbaerugom.

CremaliTe BBIBOJI.

KoHTpoJibHBIE BONIPOCHI

1. Knaccudukanus cnupTos.
2. C moMOIIbIO0 KAKOTO PEAKTHUBA MOKHO PA3JIMYUTh STWJIOBBIA CIIUPT U TIIULEPUH?
3.Kakas peakius sSBIs€TCS KAYECTBEHHOU [T AJIbAETUI0B?
4. CnoxHble 3QUpbI — 3TO MPOAYKTbI B3aUMOICUCTBUS:
A. CnmpTa ¢ anpJaerujioM
b. /IByx criupToB
B. AnkeHoB ¢ BosioM
I'. Kucnor co cnupramu
5. Honyunts C,HsONa M0KHO B3aMMOJIECTBHEM 3TaHOJA C:
1. Na 2. NaOH 3. NaClI 4. NaH
6. Harmnmure kayeCTBEHHYIO PEAKIIMIO Ha CJIOKHBIE CITUPTHI.
7. I'mauepuH OTHOCUTCS K KJIACCy COCTMHEHUN:
A. Ognoaromusblie ciuptbl  b. [IpocTtbie a¢dupsl
B. MHuoroatomubie ciupThl  ['. Aniberuabl
8. Ileperon C,Hs — C,HsOH ocyiiecTisieTcs peakuuen:
1. 'mppartanun 2. 'mppupoBaHus 3. dermapartanun 4. I'opeHus

JlaGoparopnasi pabGora Ne 11.
OCHOBBI JIA0OPATOPHOH NMPAKTUKH



[lenp: 03HAKOMJIEHHE C MpPaBHJIaMH PaOOThl B XMMHUYECKOW JabOpaTopuu U
TEXHUKOM O€30MacHOCTH, Ja0OpaTOPHBIM OOOpPYIOBAHMEM UM XUMHYECKOU
MOCYI0M.

PeakTuBbl M 00OpyHOBaHME: IUTATUB C NPOOHMPKAMH, TOpEiKa, HINaTellH,
CTEKJISIHHBIE  TAJOYKH, CTEKJISHHbIE TPYOKH, CTaKaHbl, IUIOCKOJOHHBIE,
KOHUYECKHE U KPYTJIOJOHHBIE KOJIObI, IMJIUHAPBI, MEH3YPKH, TUIIETKU U JIp.

XoJ paboTHI.
TexHnka 0€30MaCHOCTH U MePbI MPEI0CTOPOKHOCTH

1 .Bce onbIThl, CBA3aHHBIE C IPUMEHEHUEM WU 00pPa30BaHUEM SJI0BUTHIX UITU
BpPEAHBIX BEUIECTB, CIEAYET IPOBOJUTH TOJBKO B BBITSHKHOM IIKaQy IpHU
BKJIFOYEHHOW BEHTWJISILIUU.

2. 3anpemaercss NPOBOAUTH ONBITHI CO BCEBO3MOXHBIMHM B3PBIBUATBIMHU WJIU
OTHEOINacHbIMU cMecsIMU. OTBITHI ¢ HEOONBIIMMU KoJmuecTBaMu (1-2 mi1) jerko
BOCIUIAMEHSIOLMXCSI BEUIECTB HEOOXOJUMO IPOBOAUTH BAAIU OT OTKPBITOTO OTHS
WJIM BKJIFOUEHHBIX HarpeBaTeIbHBIX TPUOOPOB.

3. IIpu HarpeBaHUU WM KUISTYEHUU B MPOOUpPKE HEOOXOJMMO MOJIb30BAThCS
JepKaTeNsIMU M CIIEOUTh 3a TEM, 4YTOObl OTBEpCTUE MPOOUPKH HE ObLIO
HaIpaBJI€HO B CTOPOHY CaMOro pabOTaroIlIero Win cocefa. ITO 0COOCHHO BayKHO
cO0JII01aTh NP HArPEBaHWU KOHIICHTPUPOBAHHBIX PACTBOPOB KUCIIOT U IIEJI0YEH.

4. He cienyer HaKIOHATBCA HaJ COCYJOM, B KOTOPOM ITPOMCXOIMT
HarpeBaHue WKW KUMSYEHUE KUJKOCTH, BO M30eKaHHUE MoMNaiaHus OpbI3r B JIULO
WJIM TJ1a3a.

5. Ilpu HE0OXOAMMOCTH ONPEACIIUTh 3anaxX BhIACISIIONIUXCS MApOB WK ra30B,
HEJb34 BABIXaTh UX HETIOCPEACTBEHHO U3 padouero cocyaa. Heobxonumo nerkumu
JBUKEHUSAMH PYyKU HallpaBUTh Maphl WJIHU a3kl K c€0€ U OCTOPOKHO BIOXHYTh.

6. Ilpu paz0aBieHUMM KOHUEHTPUPOBAHHBIX KUCJIOT WJIM IIEIOYEH CleayeT
HEOOJIBIIMMHU MOPIUSMU BIMBATh KUCIIOTY WM LIEJIOYb B BOAY, @ HE HA000POT.

7. 3axOKEHHYIO CIIMPTOBYIO TOPEJIKY KaTerOpUYECKH 3aIPEIAeTCs] HAKJIOHATh
BO M30€KaHUE «IIPOCKOKa» TJIAMEHU BHYTPb TOPEIIKH.

8. Ecnu ObLia pa3nuTa JIerko BOCIIIIaMEHSIOMIASICS )KUAKOCTb, CIEAYET TOTYAC
K€ TMOracUTh BCE HAXOISMUIMECS MOOJU30CTH TOPENKH, 3aChIATh PA3IUTYIO
KUIKOCTh MECKOM, coOpaTh €ro M MEpPEeHECTH B MpPEeIHA3HAYEHHYIO JJIA 3TOTO
€MKOCTb.

OO0mue npaBmwia padboTel B XMMHYECKOI J1adopaTopuu

1. JIo Hauana 3aHATHS HEOOXOJUMO BHHMATEIBHO O3HAKOMHUTHCS C TEMOU
paboThI, UCTIOIB3YST METOIMYECKHE YKa3aHUsI, yAIeOHUKH U KOHCIICKT JICKITUH.
2. B xumnueckoii 1abopaTopuu cienyeT padoTaTh B XajaTe.



3.B nabopaTopuu KaTeropmyecky 3arpemniaeTcsi IpUHUMATh MUY, BKIOYATh
WIM BBIKTIOYATh PYOWIBHHKH, a TaKXE TPOTraTh MPUOOPHI, HE OTHOCSIIHECS K
JlaHHOM paboTe.

4. Pabouee MecTo HEOOXOIUMO COAEPKATh B UHCTOTE, HE 3arPOMOXKAAsl €ro
peIMEeTaMH, He OTHOCSIIUMHUCS K TaHHOU paboTe.

5. PeakTuBbl, MpOJIUTHIC WU PACCHIIAHHBIE HA CTOJIC WJIM HA TOJy, CIEIyeT
TOTYAC K€ HEUTPAIU30BaTh U yOpaTh.

6. JIulIHMe KHUTH, )KYpHAJIbl U TETPAIX HE JOJIKHBI HAXOJUTHCSA Ha paboyem
croie. Meroauueckue mocoOusi, paboune TeTpanu creayeT obeperatb OT
MOMNaJaHus HA HUX BOJIbI, KUCIIOT, IIEJI0YEH U JIPYTUX XUMUYECKUX PEaKTHUBOB.

7. PeakTuBbl, peHa3HAYEHHbIE JUIsI OOLIETO MOJIb30BAHUs, HENb3 YHOCUTh
Ha CBOE pabouee MecTo.

8. Ecnm peakTuB B3SIT B HM30BITKE WIM MOJHOCTHIO HE H3PacXojOBaH,
KaTeropuueCKH BOCIPENIACTCS BBUIUBATH €r0 OOPaTHO B CKIISIHKY C PEaKTHBOM.

9. Tlocme okxoHuyaHusi paboThl HeoOXoaumo yOpaTh pabouee MecTo,
OTKJIFOUUTH JIEKTPUUECKUE TPUOOPBIL, 3aKPBITh BOLY.

10. Kareropuyecku 3amnpemaercss MPOBOAMWTH OMBIThI, HE OTHOCAIIMECA K
JlaHHOM paboTe.

Oxa3zaHue nepBoii NOMOIIHU B J1a00opaTopun

1. Ilpu monaganuu Ha KOKY KOHIICHTPUPOBAHHBIX KUCIIOT (CEpHOM, a30THOM,
YKCYyCHOM U T.A.) CJEIyeT HEMEIUICHHO IPOMBITh CHUJIBHOM CTpyel BObI
000X KEHHOE MECTO B TeUeHUe 3 — 5 MHH., MOCJEe YEero HaJIOKUTh MOBS3KY U3
BAaTbl, CMOYEHHOW CIHMPTOBBIM pACTBOPOM TaHMHA uiu 3-% PpacTBOPOM
nepmaHranara kanus. [Ipu CHIIBHBIX OKOrax MOcCJie OKa3aHus MEepBOM MOMOLIU
HEMEIJICHHO OOpaTUTHCS K Bpady.

2. Ilpu oxore KOXH pacTBOpaMH IIeJI0YeH MPOMBIBaTh 000X KEHHBIN
Y4aCcTOK KOXKH JI0 T€X IOp, MOKa OHA HE MepecTaHeT ObITh CKOJIb3KOM Ha OIIYyIIb,
MOCJIE YEro HAJIOXUTh IMOBS3KYy W3 CHOUPTOBOrO pacTBopa TaHWHA wid 3-%
pacTBOpa NepMaHraHata Kaiusl.

3. Ilpu nonagaHuu OpbIT KHUCIOTHl WM INEJIOYM B Ija3a HEMEIJIEHHO
MPOMBITh TMOBPEXKJICHHBIA TJla3 OOJIBIIMM KOJMYECTBOM BOJIBI KOMHATHOM
TeMIIepaTyphbl, MOCJE YEro celyac ke o0paTuTcs K Bpauy.

4. Ilpu oxorax rops4uMH NpeaMeTaMH (CTEKJIO, METauIbl U T.J.) HAJIOXKUTh
CHayaja MOBSI3KYy M3 COUPTOBOTO pacTBOpa TaHWHA WM PacTBOpa MepMaHraHaTa
KaJIMsI, a 3aTE€M KUPHYIO MOBS3KY (Ma3b OT 0KOTr'OB).

5. Ilpu oxorax ¢dochopoM HEOOXOAMMO HAJOXKUTHh Ha 000XOKEHHOE MECTO
MOBSI3KY, CMOYEHHY0 2-% pacTBOpOM cyibdara Meau.

6. Ilpu otpaBieHun Xja0poMm, OPOMOM, CEPOBOJIOPOAOM, OKHUCHIO Yriepoja
HE0OXOMMO BBIBECTHU MOCTPAJIABILIETO HA BO3/YX, a 3aTE€M O0paTUThCS K Bpady.



XuMuueckas nocyaa u jjadoparopHoe o00pyaoBaHue.
CrexyisiHHAs TOCY/1a 0011er0o HA3HAYEHUS

OCHOBHBIM TpeOOBaHHUEM, MPEIBABISIEMBIM K CTEKJISTHHON MOCY/IE, SIBIAECTCS
€€ XUMHUYECKasd U TEPMHUYECKAST YCTOMUYUBOCTh. XUMHUECKAST YCTOUUYUBOCTh — 3TO
CBOMCTBO CTEKJIA IPOTUBOCTOATH PA3PYyIIAIOIIEMY JEHCTBUIO PACTBOPOB IIEIOYEH,
KHUCIIOT U JIPYTUX BElECTB. TepMuyeckas yCTOMYUBOCTh — CIIOCOOHOCTh MOCYbI
BBIJICP)KUBATH PE3KUE KOJIeOaHUs TeMIIepaTyphl.

Jlydymum CTEKJIOM [Jii M3TOTOBJICHHS JIAOOPATOPHOM TMOCY/bl CUMUTAETCA
NUPEKC. IDTOT THII CTEKJIA 00JIaJaeT TEPMUUECKON U XUMUYECKON YCTOMYHBOCTHIO,
UMEeT MaJblii KOI(PPUIIMEHT TEPMHUYECKOTO pacimmpeHus. [IupekcHoe CTeKIo
conepxkut 80% oxcuna kpemuus (IV). Temmeparypa pa3msirdeHusi €ro OKOJIO
+620°C. Jlns mpoBeleHUs OIBITOB HPH BBICOKMX TEMIIEPATYPaxX MCIIOJIB3YIOT
MOCyJly M3 KBapIleBoro crekia. KBapieBoe cTeksio coaepkuT 99,95% oxcunaa
kpemuus (IV), Temneparypa pasmsruenus ero + 1650°C.

JlabopaTopHy10 TOCYly M3rOTaBIMBAIOT B OCHOBHOM W3 CTEKJa TUIOB TY
(Tepmuyecku ycroitunpoe), XVY-1 u XVY-2 (xumuuecku ycroitunoe). Coaepxanue
okcusia kpemuus (IV) B 00b1uHOM 1a00paTopHOM cTekiie coctarisieT 70%.

B nabopatopHoil mpakTHKe HauOOJbIIEE PACIPOCTPAHEHUE MOIYUHIIN
CJIEAYIOIIUE BUJIbI CTEKJITHHOW MOCY/IbI:

[IpoOupku mpocThie W KaTuOpOBaHHBIE (C JENEHUSMHU, YKa3bIBAIOIIUMU
00beM) (puc. 1)UCIOIB3YIOT JUIs IPOBEICHHUS OTIBITOB C HEOOJIBIITUM KOJIMYECTBOM
peakTuBoB. O0BEM peakTHUBA B MPOOUPKE HE JOHKEH IMPEBBIINIATh MOJOBUHBI €€
o0BeMa.

JlabopaTopHble cTakaHbl (PUC.2) BBIIYCKAIOT pa3IUYHBIX pa3MepoB, C
HOCHUKOM U 0€3 HOCHKa, MpOoCThie U KanuOpoBaHHbIe. CTakaHbl MpeaHA3HAUCHBI
JIJIS1 BBITIOJTHEHUSL CaMbIX PA3HOOOPA3HBIX MPOLETYD.

—

\J

Puc. 1 Puc. 2

Konbpr paznumunoro pasmepa U ¢GopMbl  (Kpyryible, KOHUYECKHE U
MJIOCKOJIOHHBIE — PUC.3, KpyrioaoHHble — puc. 4). Hampumep, B naGopatopHoi
MPaKTUKE [IUPOKO TPUMEHSIOT KOHUYECKHE IIJIOCKOJIOHHBIE KOJOBI (KOJIObI
Opnenmeiiepa). Konba Bropua (puc. 5) mpencrabisieT co00il KpyIJIOJOHHYIO
KOJIOYy ¢ OTBOJHOM TpyOKoH moj yriom 60-800. Ee UCONb3yIOT 71 MOJy4YeHUs
ra30B U JJI OTTOHKH JKHJIKOCTEH MPU aTMOC(PEPHOM JaBICHUH.



Puc. 3 Puc. 4 Puc. 5

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

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

KaruIsiM.

Brokcel mpegHa3HavyeHbl ISl B3BEUIMBAHMS U XPAHEHUS KUIAKUX U TBEPIBIX
BEILIECTB.

YacoBble CTEKJIa UCIOIL3YIOT JJIS MPOBEICHUS PEAKIIMA B MaJIbIX O0OBheMax
(KaresbHBIC PEaKIuK) U JJIs1 B3BEITUBAHUS TBEP/IbIX BEIICCTB.

XONOAWIBHUKA TPUMEHSIOTCS IS OXJIAKJICHHS M KOHJACHCAIUU IapoB,
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).
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Puc. 8. A — ¢ pe3uHoBeIMU MydTamu; 6 — co nuudom; 1 — ¢opiroc; 2 —
pybarika; 3 — CoeIMHUTEIbHBIC PE3UHOBBIC TPYOKH (MY ThI); 4 — OTPOCTKHU.

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

Kpucrammmsatopel (puc. 10) NOpuMEHAOT Mg MOJYyYEHUS 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 BEIECTB.

DKCUKATOPBhl TMPUMEHSIOT JUISI MEIJICHHOTO BBICYIIIMBAHUS W XPaHEHUS
BEIIECTB, JIETKO TMOTJIOMIAIIINX BJary w3 Bo3ayxa. HWKHIO 4acTh dKCHKAaTOpa
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
XAMUYECKOM  YCTOMYMBOCTBIO K  KHCJIOTaM W IIEJI0YaM, OOJIBIIIEN
TEPMOCTOMKOCThIO. DapopoBbie H3JEIHUS MOKHO HarpeBaTh IO TEMIEPATypbl
oxo0 1200°C. HemocraTkoM ee SBISETCS HENPO3PAYHOCTh M CPABHUTENLHO
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.)

Boinaputenbable yamkd (puc. 15) HCHONB3yIOT [ BBIMAPUBAHUS U
HarpeBaHus )KUIKOCTEN.



Turmu (puc.16) cocyapl, NpUMEHsSEMblE NJs NPOKAJIUBAHUS Pa3INYHbIX
TBEPABIX BEIIECTB (OCAaAKOB, MUHEPAJIOB W T.II.), @ TAaKXKe IS CIUIABJICHUS U
ckuranus. [Ipm mpokanuBaHUM BEIIECTB Ha IUIAMEHU Ta30BOM TOPEIKU THUIJIH
3aKpEIUISIIOT B MPOBOJIOYHBIX TPEyTroibHUKAaX ¢ (appopoBsiMu TpyOkamu (puc.
17).

®dapdopoBbie CTYNKU ¢ NECTUKOM (pHC. 18) MpUMEHSIOT A U3MEIbUEHUs
TBEP/bIX BELIECTB. BelecTBO HACKHINAIOT B CTYIIKY B KoJudecTBe He Ooiiee 1/3 ee
o0bema (MHaue OHO OyJeT BBICHINATHCA U3 CTYNKH IpU u3MenbueHuu). I[lpu
pPacTBOPEHHH TBEPJOr0 BEIIECTBA B CTYINKE (C OJHOBPEMEHHBIM PACTHPAHUEM)
BHayaJse HaChIMAalOT TBEPAOE BEUIECTBO, a 3aT€M K HEMY IMOCTENEHHO HEOOIbIIUMU
MOPIUSMU TIPU KPYTOBOM JIBMKCHHUH MECTUKA JOOABISIIOT KUIKOCTb.

®dapdopoBeie H0xkKU-MMaTenn (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
MOCYAY: MEPHBIE KOJIOBI, MEPHBIE IMITUHAPBI, MEH3YPKH, MUTIETKU U JIp.

Mepusble konbbl (puc. 21) ciy>kat sl IPUTOTOBJIEHUS PACTBOPOB TOUHOM
KOHIIEHTpAlMd M TMPEACTABISAIOT COOON Kpyrjble 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 YKMJIKOCTEH, Ha3bIBAIOTCS MUKHOMETPAMHU.

Mepnble muauHAPHL (prc. 22) MPEACTaBISIOT COOOM CTEKJISHHBIE COCY/IBI,
KOTOpbIE€ AJis1 OOJbIIed yCTONYMBOCTH HMMEIOT IIUPOKOE OCHOBaHHE (IHO) WU
cnenuanbHylo mojactaBky. CHapyXM Ha CTEHKaxX IWJIMHIPOB HAHECEHBI JEJICHHUS,
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
HEOOJIBILIOTO JuaMeTpa ¢ JeleHuAMU. HekoTopble MUNETKH UMEIT pacUIMpeHue
nocpeauHe (nunetku Mopa). HukHuil KOHEll MMIETKU CJIETKa OTTAHYT 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,
NPEUMYIIECTBEHHO 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, M TO3TOMY €€ OOBIYHO HUCIOJIB3YIOT B padoTax, HE TPEOYIOIINX
HarpeBaHus. V3 MONMATHIIEHA W3TOTOBIISIIOT BOPOHKH IS KUJAKUX U CBHITYyYHX
BEIIIECTB, IPOMBIBAJIKU, KaIlleIbHUIIbI, (DIAKOHBI U OAHKU ISl TPAHCIIOPTUPOBKU U
XpaHEHUsS] XUMHUYECKUX PEAKTUBOB, MPOOUPKU /I HEHTPpUPYTrupoBaHUs, IHUIIET-
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
3aKperUieHusT Ha HHUX BO BpeMs paldOThl Pa3IMUHBIX TPUOOPOB, CTEKIISTHHOMN
MOCY/Ibl  (XOJIOAMJIBHUKOB, KOJIO, JENUTENbHBIX BOpPOHOK u T1ip.). Kombia,
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.

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

Turensubie muniel (puc. 30) NpUMEHSIOT JIS 3aXBaThIBAHUSI TOPSYUX
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 MPUMEHSIIOT MPYKUHHBIE 3KUMBI (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 0OpoAoJDKUTENIBHOTO HAarpeBaHusi B Mpejaeiax
temmneparypsl 100 - 300 °C mpumensror GaHu: BOAsAHYIO, Iecdanyro 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).

DJIeKTpUYEeCKHE TUIUTKU. B Tex ciydasix, Korjga TpeOyeTcsi HarpeBaHue, a
MOJIb30BaThCS TOPEJIKaMU HEJb3s (Hapumep, MpU MeperoHKe BOCIIIIaMEHSIOIIUXCS
JICTKOJICTYYHX KUIKOCTEH ) MPUMEHSIOT SJIEKTPUUECKHEC TTUTKH.

Jlist  HarpeBaHWs  KPYTJIOJOHHOM  CTEKJISIHHOM  TMOCYJIbI  TPUMEHSIOT
KoJiooHarpeBaTenu (puc.34).

[eun. Jlns momyuenus Ttemmeparypel 600 - 1400°C npumensrorcs
anekTpuueckue  MmydenbHeie  meun  (puc.35). C  momompio  0co00TO
PEryJIMPOBOYHOTO YCTPOMCTBA ME€Yb MOMKET HAarpeBaTrhbCcsl 1O ONPEAEICHHOM,
3apaHee 3aJaHHOW TeMIIEPaTypHI.

Cymunsnble  mkagbl  (puc.36) HUMEIT  JJIEKTPUYECKUM  000TrpeB U
TEPMOPETYJISATOP, MO3BOJISIIOIINNA TOAIECPKUBATh MOCTOSHHYIO Temmepatypy. Jis
HaOMIOICHUST 3a Temmeparypoil mkad cHabxeH TepMoMmeTpoMm. BwicymmBaemoe
BEII[ECTBO MOMENIACTCS B CYNIWIbHBIN 1MIKad), OTPEryJIUpOBaHHBIA Ha TPeOyeMyrO
TEMIIEpaTypy, W BBIJCPKUBACTCS B HEM TMPU 3aJaHHOW TeMIiepaType
OTPEIETIEHHOE BpEMH.



Oapdoposan nocyia

Puc. 18.
Puc.14 Puc.15. Prc.16. Puc.17.
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Puc.19.
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MepHas nocyaa
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Puc. 27. Acbectosas ceTka
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Puc. 28. Tpenora ‘ Puc. 31

3axumet Mopa 1 Fopmana

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

JlaGopaTophnbie HarpeBaTeLHbIE MPHOOPLE .

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

Puc. 34.

Puc. 36. Cyununbuniit mxad
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JlaGoparopHnasi pabGora Ne 12.
OnpenesieHue :KeCTKOCTH BOJAbI U CIIOCOOBI €€ YCTPAHEHU S

Lens: uccnenoBaTh XUMUYECKUN COCTAB MPOO BOJIBI
PeaktuBbl 1 oOopynoBaHue: Oroperka Ha 25Mil, IUTATUB JJid  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 xoHmdeckue KogObl 0TOOpaTh MUMeTKo mo S0 Mi uccieayemMon BOJbI
(aTMKBOTHBINA 00BEM Va).
2. IlpubaButh B Kaxkayto K00y nmo 10 My amMoHuitHOTO OydepHOTO pacTBOpa U —
Ha KOHYMKE IITATEeNs — [0 HECKOJIbKY KPUCTALIMKOB XpOMOTreHa YEPHOTO; CMECh B
KOJ0ax TmepeMemaTh BpallaTelbHBIMU  JIBIDKCHHSIMH. PacTBOp  mOJDKEH
MpUOOPECTH IIBET KPACHOTO BHHA.
3. 3anonHuth Oropetky TUTpantoM — 0,05 H. pactBopom TpuioHa b — wu
MOCJIEA0BATEILHO OTTUTPOBATh KXyl Mpol0y B KOJOE 10 Mepexojia BHUHHO-
KpPaCHOM OKpaCKU B CHHIOIO.
4. O0bEM TUTpaHTa KXl pa3 Imepes; TUTPOBAHUEM JIOBOJWUTH 1O HYJIEBOUN
OTMETKH, a MOCJIE — YYUThIBAaTh pacxoj Tutpanta f0 0,1 ma (V1, V2, V3).
5. 3aHecTu pe3ysIbTaThl TUTPOBAHUS B TAOJIUILY, TAKHM K€ 00pa3oM TUTPYIOT €Ile
JIBE MPOOBI BOJIBI.

Boeruucnure cpennee 3nauenue o0béma tutpanta (VT), U3pacxog0BaHHOTO
Ha TUTPOBAHKUE AIMKBOTHOI'O 00BhEMA BO/IbI;

Brruucnure o011yr0 KECTKOCTH BOJIBI, UCXOJISI U3 3aKOHA HKBUBAJIICHTOB U
IpUHUMAs, 9TO KECTKOCTH MpeACTaBIISACT coboit HOPMAJIbHYIO
xonuenrpanuio Ca?* u Mg?* B Boge:

XK=NTVTVa /1000

1000 — MHOXUTENb ST MEPEBOJIA €IMHULl HOPMAJIBHOCTH PacTBOpPA MOIb-
9K6/71 B €IUHUIIbI )KECTKOCTU MMOAb-IKE/]I

OmnbIT 2. Onpenesienne KApOOHATHOM 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 METWIOPAHX,a U COACPKUMOE
NepeMeniaTh BpallaTeIbHbIMU JIBUKECHUSIMU.

3. OTTUTpOBaTh KAKIYIO AJIMKBOTY TUTpoBaHHbBIM 0,1 H pacTBOpoM CONSTHON
KHUCJIOTHI J0 MEPEX0/A JKEJITOM OKPACKU MHAMKATOPA B OPAHKEBYIO.

4. Pe3ynbTaThl BHECTU B TAOIHILY 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 — MHOKHTENB 715 TEPEBOIA EANHNALl HOPMAIIBHOCTH PAaCTBOPA MOJIb-
OKB/JI B €IUHUIIBI )KECTKOCTH MMOJIb-3KB/JI

O06paboTKa pe3yIbTaToB:
1.ITpoananu3upoBaTh MOJYyUYEHHBIE PE3yJIbTATHI
2.ChopmynupoBaTh BBIBOJIBI O KECTKOCTH aHAIMU3UPYEMBIX 00pa3IIOB.
3. CpopmynrpoBaTh BBIBOJBI, AJIsl KAKHUX L€JIEd MOKHO MPUMEHSTH HCCIIEAyEMBbIE
o0Opasiiel?
KoHTpobHbIE BONPOCHI
1. ChopmynupyiiTe onpeaeaeHue KeCTKOCTb BOBI.
2. Kakas Boja cUATaeTCs JKECTKOM?
3. O0BsicHUTE, KAKMM METOJIOM BbI OIPEAEIISIIN KECTKOCTh BOJIBI.
4. Ha 4éMm ocHOBaHa KOMIUIEKCOHOMETPHUS Kak METOJ] TUTPUMETPUUYECKOTO
aHanuza?
5. 3a cuér d4Yero MeEHSETCAd OKpacka pEakUHOHHOM CMECH  IpHU
KOMILJIEKCOHOMETPUUYECKOM TUTPOBAHUH (C KPACHOM HA CUHIOK0)?

JlabopaTopHasi padora Ne 13.
OO0HapyxeHHe HUTPATOB B MPOXYKTAX NUTAHUS

[lens: mpoBeCTH aHANN3 COAEPKAHUSI HUTPATOB B 00pasiax mpoayKIuu

Peaxtusbl u o6opynoBanne: HMonomep pX -500.1MU ¢ noHOCENEKTUBHBIM
HUTPATHBIM  3JIeKTpogoM «Omut — 021» W >BIeKTpogoM  CpaBHEHUSs
XJIOpcepeOpsiHbIM, BEChI JIa0OpATOPHBbIE 2-0T0 KJacca TOYHOCTH, HOXKHMIIBI WM
TépKa, IUIMHAP 006EMOM 50 cv’, XUMUYECKHE CTaKaHbl, KBACIbI AIFOMOKAJINEBEIE
KA1(SO4),:-12H,0 u.x.a.: 10,00 2 kBac1oB 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. IlpumuBaror 50 cm® pacTBOpa alIOMOKAIMEBBIX KBACILOB MU
TOMOTE€HM3HUPYIOT B TeueHHe | MuUHYTHI npu yactoTe Bpamenus 6000 yvun’ (nm
B30anThIBatoT 30 MUH).



3. B momy4yeHHOW TakuMm 00pa3oM CYCIIEH3WMH H3MEPSIOT KOHIICHTPAIUIO
HUTpaT-uoHa. V3MepeHus] TOBTOPSIOT TPpU pa3a 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 =

Copep KaHue HUTPATOB PACCUUTHIBAIOT CIIEMYIOIIUM 00Pa3oOM.
1. ITycts pNO; = 2, cnenoBatensno, [NOs] = 1072 moas/om?.
2. Tak kak 00bEM mpobsl V = 50 ey’ = 0,05 oa’, To kKonmuecTBo BemecTsa
autpar-uona oyzer papao v(NOs3') = [NO;5]-V =102 0,05 = 5-10* monw
3. Macca HUTpaT-uoHOB paBHa M = v-M = 5-10* - 62 =3,1-102 2= 31 me
M(NOs") = 62 2/monb
4. [lonmyuenHnas  macca  HHUTpAar-uoHoB  coxaepxurcs B 10,0 1

aHaNM3upyeMoro oOpasua, uisi IepecueTa Ha OAWH KHJIOTPAaMM COCTaBUM
POTOPIIHIO:
31 me NO;3~ conepxurcs B 10,0 2 ananuzupyemoro oOpasia
X me NOs™ comepxutcst B 1000 2 ananusupyemoro oopasiia
MaccoByro JOJIF0 HUTPAaTOB MOKHO Takke HaWtu mno BenuunHe pNOs3 ¢
MOMOIIIBIO TAHHBIX, PUBEJICHHBIX B HIDKE MIPEICTABICHHON Tabuiie 2.
CpaBHUTH MOJIYYEHHBIE PE3YJbTATHl C JOMYCTUMBIM YPOBHEM HUTPATOB B
OBOIIHOM mponykuuu (Ttabnuma 1) W cAenarb BBIBOA O TPUTOJHOCTH
aHAJIM3UPYEMbIX OBOLIEH K yHOTPEOICHHUIO YETOBEKOM.

Taonuuya 1
Jlonycmumblii ypoeeHs cO0epHCAHU HUMPAM-UOHO8
6 nj100ooeouinou npodykyuu (CanlluH 2.3.2.1078-01)
[TimogooBoIHAS TPOAYKIIHS Conepxanue NOs
B Me/ke, He 0oiee
Kaprodens 250
Kamycra 6enokoyannasi paHHsis 900
Kamycra 6enokoyanHast no3aHsis 500
MopKkoBb paHHsIs 400
MoOpKOBb MO3THSIS 250
TomaTtsl 150
300 (3amMIIEHHBII TPYHT)




Orypusl 150
400 (3amuIEHHBIN TPYHT)
CaexkJia cTosoBas 1400
Jlyk penyatslit 80
Jlyk-niepo 600
800 (3antuIéHHbINA IPYHT)
JlucroBble OBOIIM (CayIaThl, IIIITUHAT, I[ABEIIb, 2000
MeTpyIIKa, CeNbJepel, yKpon, KHH3a U T.J1.)
[Tepen cnankuii 200
400 (3amuIEHHBIN TPYHT)
Kabauku 400
ApOy3bI 60
Jp1HN 90
Taonuua 2

Ilepecuem pNQOj3 6 maccogyro 00110 HUMPAMOE

Cortsie nomu pNO;

pNO; | 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 13090 |3020 | 2951 | 2884 | 2818 |2754
2,0 |2480 | 2399 |2344 |2291 | 2239 | 2188
2,1 | 1950 | 1905 | 1862 | 1820 | 1778 | 1738
2,2 | 1549 | 1514 | 1479 | 1445 | 1413 | 1380
2,3 | 1230 | 1202 | 1175 | 1148 | 1122 | 1096
24 977 1955 933 912 |891 |871
2,5 [776  |759 |T714 724 |708 |692
2,6 [617 603 |589 |575 |562 |550
2,7 1490 479 |468 457 (447 437
2,8 389 380 |372 363 |355 |347
2,9 309 (302 |295 288 |282 |275
3,0 246 240 |234 229 |224 219
3,1 |195 191 [186 |182 |178 |[174
32 | 155 |151 |148 |[145 |141 |138
3,3 | 123 120 |118 |115 |112 |110
34 197,77 1955 [933 |91,2 90,1 |8&7,1
3,5 |77,6 |759 |74,15|72,4 |70,8 |69,2
3,6 |61,7 [60,3 (589 |57,5 |56,2 |54,9
3,7 149,0 (479 [46,8 1457 |55,7 43,6

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 |794
676 |661 |647 |631
537 525 |513 |501
427 1417 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
85,1 83,2 81,3 |79,4
67,6 |66,1 |64,6 |63,1
53,7 52,5 51,3 |50,1
42,7 141,7 [40,7 ]39,8




38 389 (38,0 [37,1 [363 [355 [34,7 [33,9 [33,1 [324 [316
39 1309 |30,2 (29,5 |28.8 (282 |275 [269 |263 [257 |25,
4,0 245 (240 23,4 |229 (224 |21,9 |214 |20,9 [204 |199

JlabopaTopHasi padora Ne 14.
Omnpenenenue pH BoaHOM BBITSKKH MOYBBI, €€ KHCJIOTHOCTH U IIEJTOYHOCTH

[lenb: onpeneneHne KUCIOTHOCTH MTOYBHI.

PeaktuBbl u o6opynoBanue: pH-tectep, MarHuTHas MeIlaika, KOHUYeCKas
koJsi6a Ha 100 M, unusAp 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 PpaclpeleliaioT cIoeM TOIIMMHON He 6onee 1 cM. [IpoOy Ha aHamu3 oTOHMpArOT
HE MEHEE YeM U3 MATU MeCT. ONBIT IPOBOASAT B TPEX MPOBOPHOCTSIX.

B3ecuts 20 r nouBsl ¢ TOYHOCTBHIO 0,1 T ¥ MEpEeHECTH KOJUYECTBEHHO B
KOHMYECKYI0 KoJIOy. OtMepuTh muumHApoM 100 M IUCTUIITUPOBAHHOM BOJIBI U
nepeauth B kouOy. IlouBy mepememniate B TeUeHHE 3 MHHYT Ha MarHUTHOM
MeEIIaNIKeE.

Otmeputh 20 M1 BBITSKKM C TOMOIIBIO IUJIMHIPA U MEPEHECTH B CTaKaH
BMecTuMocThio SOMi. U3meputs pH pactBopa ¢ momonisto pH-Tecrepa.

[Tokazanust mpuboOpa  CUMUTHIBAIOT  TMOCHAE  MPEKpaICHUS
HU3MEPUTEIHLHOTO MPUOopa.

3anucath Moka3zaHusi Ipuoopa U ONPEACIUTh CPEHEE 3HAUCHHUE.

Ha ocHoBaHuM JaHHBIX, CIEIATH BHIBOJ O KUCJIOTHOCTH IOYBEI.

npeiida

Peakuus mouBeHHOM pHu20 pHka
cpenbl

O4yeHb CHIILHOKHCIIAs <3,0 <4,0
CunpHOKHCIAs 3,0-4,0 4,1-4,5
CpenHekucias 4,0-5,0 4,6-5,0
Cnaboxkucias 5,0-7,0 5,1-6,0
HelitpanbHas 7,0 >6,0
Cnabonieaounas 7,0-8,0 -
CpenneniesnoyHas 8,0-9,0 -
CuIIbHOILIET0YHAS 9,0-11,0 |-
O4eHb CHITLHOMICIIOYHAS >11,0 -




JlabopaTopHnasi padora Ne 15
HccienoBanue npeaioxKeHHOr0 00beKTa HA KHCJIOTHOCTb, IEJI0YHOCTD,
XUMHYECKHI COCTaB (3arpsi3HUTEIN, MAKPO- U MUKPO3JI€eMEHTHI).

[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
HaJIM4MeM B Oeke crielnu(PUuecKux rpyIi U MEeNTUIHBIX CBA3EH.

PeaxTuBbl 1 000pyi0BaHKE: BOJIHBIN pacTBOP AMYHOTO Oelka (OeI0K OHOTO
KypUHOTO filla OTAEJSAIOT OT JKENTKa, pacTBOpsitoT B 15-20-kpaTHoM oObeme
JUCTWUIMPOBAHHON BOJIBI, 3aTEM PacTBOP (PUIBTPYIOT Yepe3 Mapiito, CIOKEHHYIO
B 3—4 cinos, u Xpa"aT B xonoaunsHuke; 10 %-i pactBop ruapokcuaa Harpus; 30
%-1 pactBop rHapokcuaa Hatpus; 1 %-Hbld pactBop cyinbdara memm; 1 %-i
pacTBOp aleraTa CBMHIIA; KOHIEHTPUPOBAaHHAS 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 KpPacHO-(PHOJIETOBOE OKpalllMBaHUE C COJIsIMU Meau. Peakius
00s13aHa HAJIMYUIO NENTHUIHBIX CBA3EH B OesKax.

MHTEHCUBHOCTD OKPACKH 3aBUCUT OT JUIMHBI ITOJIMIIEITH/IA.

1. B mpoOupky HaneiTe 5 kamenb pacTtBopa siuyHOro Oenka, 3arem 10
kanenb 10 %-ro pacTBopa 1enoyu.

2. JlobaBpTe 1-2 kammm pactBOpa cyibdaTa MeId, CMECh IepeMeliaiTe.
[TosiBsieTcs KpacHO-(hHOJIETOBOE OKpAIlIBAHUE.

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
0o0pa30BaHUEM HATPUEBOM COJIM, UMEIOILEN KENTO-OPAHKEBOE OKpAIlIMBaHUE.
Jlaunyro pabomy HeoOX00UMO BbINOJIHAMbL 6 BbIMANCHOM WKaAQDy, cooM00as
0c00y10 0CMopoAHCHOCMb !

1. B mpobupky Haneiite 5 xamens pactBopa ssugdoro 6einka u OCTOPOXHO
1o cTeHke nmpubaBbTe 3—4 Karuiv KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI.

2. CmMech OCTOpPOKHO HarpeiTe. Bolmamaer ocagok, KOTOPbIA OKpaIlIMBAETCs B
JKEJITBIN LIBET.

3. Iocne oxnaxnenus B npoobupky OCTOPOXHO no crenke mpuneiite 10
kanenb 30 %-ro pactBopa NaOH, xenrtag oOKpacka MEpeXOAWT B
OpPaH>KEBYIO.

OmnbiT 3. Peakuus Ha cepy-coaep:Kalue aMMHOKUCIA0THI (peakuus Douis).

B ocratkax cepy-conepxkamux aMAHOKUCIIOT LIMCTEMHA U LUCTUHA cepa IpHU

HIEJIOYHOM  THApPOJIM3E  OTuleruisercs, o6Opasysa cyinbguabl. Cynbpuisl,



B3aMMOJICMCTBYsl C alleTaToM CBUHIA, OOpa3ylT OCaJOK CyJb(uaa CBHUHLA
YEPHOI'0 UM OYpO-4EpPHOTO LIBETA.
1. B nmpoOupke cmemaiite 5 Kamnenb pacTBopa s(M4HOro Oeika, 5 kamenb 30 %-
r0 pacTBOpA LIEJIOYM U 2 KallJId pacTBOpa aleraTa CBUHLA.
2. CMech OCTOPOKHO HArpeiTe Ha CIIUPTOBKE J0 KUIEHUS U KUIATHTE. Yepes
HEKOTOPOE BpeMsI MOSABIISIETCS OypOBATO-UEPHOE MIIM YEPHOE OKpAIlIMBAHHUE.
OnbiT 4. HUHrnaApuHOBasi peakums.

Peaxnus XapakTepHa U aMUHOTPYIII B 0L.-TI0JIOKEHUHN "
0o0yCJIOBJIEHa HAJUYMEM O-aMUHOKHUCIOT B MoJjekylse Oenka. I[lpu HarpeBanum
Oenka ¢ BOAHBIM PAacTBOPOM HMHTHJAPUHA AMHUHOKHCIIOTBI  OKHUCIISIFOTCS
U pacnajaroTcs, oOpasys ABYOKUCH YIJIEpO/Ja, aMMHAK U COOTBETCTBYIOILUMN
anpaeruyl. BoOCCTaHOBIEHHBIM HUHTHAPUH KOHACHCHUPYETCS C aMMHAKOM
U OKHCIJICHHOM MOJIEKYJION HUHTUJPHUHA, 00pa3ys coelnHeHue (ProJIeToOBO-CHHETO
L[BETA.

B npobupky BHOCAT 5 kamnenb 1 %-To pacTBopa ssuyHOro Oeska, 100aBIsOT
no 3 xarum 0,5 %-Tr0 pacTBOpa HUHTHIPYUHA U HArpeBalOT 10 KureHus. Yepes 2—
3 MuUHYTBl TMOSABISETCS PO30BOE, KpacHOe, a 3aTeM CHUHe-(HUOJIETOBOE
OKpAIllMBaHHE.
VYpaBHeHUs peakiuii B 3Toil paboTe 04eHb CI0KHbIEe. X MOKHO HE IPUBOAUTH.
KouTposibHbIE BOPOCHI:
. buonornueckue QpyHKIuu 6EIKOB.

®dopwma u cTpykrypa 6enka. [TonsTie o neHaTypalu U peHaTypauuu Oenka.
3. dusnueckue M XHMHYECKHE CBOWCTBA OCIKOB. XHMHYECKAs CYIIHOCTb

IIBETHBIX PEaKINii Ha OeI0K

N —

4.3. MarepuaJjibl OLIEHOYHBIX CPEACTB sl Py0esKHOTr0 KOHTPOJIS

HasBanue Tembl XUMHYECKHE pEAKLUN
Pesynbrat oOyueHus CocTaBisATh ypaBHEHUS U CXEMbl XMMHUYECKUX
peaKumi
OO011ue KOMIETeHIUU OKl1
Bapuanr 1

1. Ykaxute GpopMyibl ABYX aM(POTEPHBIX THIPOKCHUIIOB:
Fe(OH)2

CaCl2

Zn(OH)2

NaOH

AI(OH)3

2. Vkaxute GOpMyJIbl IBYX KUCIOTHBIX OKCHJIOB:
N20

SO3

ZnO

P205




MgO

3.YKaxXuTe IBE reTepOreHHbIE PEAKLINHN:

6Li + N2— 2Li3N

NaOH + HCI — NaCl + H20

N2 + 02 — 2NO

3Fe +202 — Fe304

Zn+8S — 7ZnS

4.YKxaxuTe 1BE pEeaKkIuu, KOTOPBIE SABIIIOTCSA OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE:

BaO + CO2 — BaCO3

KOH + HBr — KBr + H20

CaO + H20 — Ca(OH)2

2H202 — 2H20 + 02

2A1+ 312 — 2AlI3

5.YKaxuTe Ha3BaHUA JBYX CHJIBHBIX 3JIEKTPOJIUTOB:
OpoMu HaTpuUs

IJIaBUKOBAs KUCJIOTA

a30TUCTast KUCIIOTa

TUAPOKCH]T IUHKA

cynbGar Maruus

6.Ykaxute GOpMyJIbl ABYX 3JIEKTPOJIUTOB:

SO2

Cu(OH)2

Li2SO4

C6H1206

NaH

7.YKaxure, Ipu JUCCOLUMALNM | MOJIb, KAKUX JABYX JIEKTPOJIUTOB
oOpa3zyeTcsi OIMHAKOBOE KOJIMYECTBO KATUOHOB U AHHOHOB:
K3PO4

Ba(OH)2

LiBr

KNO3

Fe2(S04)3

8.C KakuMH JIByMS U3 TIEPEUMCIIEHHBIX BEIIECTB OyIeT B3aUMOIEiCTBOBATh
Hutpat meau (II):

Fe203

HNO3

Ba(OH)2

HCI

K28

9.C xakuMu ABYMsI U3 IEPEUUCIEHHBIX BEIIECTB OyI€T B3aUMOICHCTBOBATh
OKCHJI JINTHUS.

CaO

H2S04

ZnBr2



KOH

H20

10.Cxopocts xumudeckoit peaknuu paBaa 0,05 mone/m*c. Onpenenute 3a
KaKoe BpeMsl IIPOMU30IIIIa PEaKIns, €CIIM KOHIICHTPAIUS pearupyoIiero
BemecTBa A m3meHmiIack Ha 0,6 MOJIb.

11.0cymiecTBUTE MpEBpaICHUs, COCTAaBbTE MOJICKYJIIPHBIC YpaBHECHUS, JIJIs
TPETHETO MPEBPAIIECHUS COCTABbTE TIOJHOE U COKPAIICHHOE HOHHOE
ypaBHEHUE:

BaO — Ba(OH)2 — BaCl2 — BaSO4

12.IlpuBenuTe mpuMeEphl MOJIEKYJIIPHBIX H MOJHBIX HOHHBIX YpaBHEHUH,
COOTBETCTBYIOIINE JAHHBIM COKPAIICHHBIM HOHHBIM YPaBHEHUSIM

Ag++ Cl- - AgCl |

2H+ + CO32- — H20 + CO2 1

Bapuant 2

1. Ykaxute popMyIibl ABYX TUAPOKCHIIOB:

HNO3

Li3P0O4

Fe203

Be(OH)2

K20

2.Ykaxure GopMyJibl IByX OCHOBHBIX OKCHIOB:

CO2

NO

MgO

Al203

Na20

3.YKaxuTe U3 NEPEUNCICHHBIX YPABHEHHUN IBE PEAKIIMU 3aMEILICHUS:
2Na + 2H20 — 2NaOH + H2

H2S04 + MgO — MgS04 + H20

H2 + F2 — 2HF

Fe203 + 3H2 — 2Fe + 3H20

2HgO — 2Hg + 02

4.YKaxuTe 1B€ peaKIu, KOTOPBIE SBIIAIOTCS IK30TEPMUUECKUMH
Cu(OH)2 — CuO + H20

C+02—-CO2

2Mg + 02 — 2MgO

CaCO3 — CaO + CO2

MgSO3 — MgO + SO2

5.VkaxuTte U3 NepeyuciaeHHbIX BeuecTBa (hOpMyJibl IBYX CJIa0bIX
AIEKTPOJIUTOB:

CEpHasi KUCJIOTa

HUTpAT cepedpa

docdhopHas kuciaora



CEPOBOJIOPOAHAS KUCIOTA

cynbdart xenesa (I11)

6.YKaxxuTe U3 NepeynCIeHHbIX BEUIECTBA (POPMYJIbI IBYX HEIJIEKTPOJIUTOB:
FeCl2

P205

Al4C3

Ca(OH)2

MgCO3

7.YkaxuTe, pu AUCCOUUAUU | MOJIb, KaKUX JIBYX JIEKTPOJIUTOB
oOpa3zyercst 2 MOJIb KaTUOHOB:

ZnCI2

AgNO3

Cr2(S0O4)3

KClO3

Na2MnO4

8.C KakuMu JIByMsI U3 MIEPEUNCIICHHBIX BEIIECTB OyIeT B3aUMOJEHCTBOBATh
cynbdar xenesa (11):

BaCl2

HNO3

P205

KOH

ZnO

9.C xakuMu JABYMsI M3 TIEPEUUCIICHHBIX BEIIECTB Oy/I€T B3aUMOICHCTBOBATh
okcun yriepoaa (IV).

BaO

HCIO3

Na3PO4

AgCl

NaOH

10.Cxopocts xumuueckot peakiuu paBHa 0,3 mosb/n*c. Onpenenure Kak
M3MEHWIACh KOHIIEHTpaLUs pearupyrouero semecrsa b, ecnu peakuus
npou3onuia 3a § c.

11.0OcymecTBuTe MpeBpalieHusi, COCTABbTE MOJIEKYJISIPHBIE YPaBHEHUS, IS
TPETHETO NPEBPALLEHUS COCTABBTE MTOJIHOE U COKPAILIEHHOE HOHHOE
ypaBHEHHE:

H2S — SO2 — K2S03 — CaSO3

12.ITpuBeauTe mpuMepbl MOJIEKYJISIPHBIX U MOJIHBIX MOHHBIX YPABHEHHUI,
COOTBETCTBYIOIIUE JAHHBIM COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM:

H++ OH- — H20

Zn2++ 20H- — Zn(OH)2 |

HazBanue teMnl

CtpoeHue 1 cBOMCTBAa HEOPTAHMYECKUX BEILIECTB

Pesynbrat oOyueHus

I/ICCHC,Z[OBaTB CTPOCHHUC U CBOMCTBA HCOPraHN4YCCKUX
BCIICCTB

OO01e KOMIETEHIIAN

OK1, OK2




10.

Bapuant Ne 107

VYkaxute psijl, coaepKaluil TOJIbKO KUCIOTHBIE OKCH/IBL:
A —NayO, CaO, PbO,, SiOg;

b — P203, ZnO, BeO, Cr203;

B — SO3, P20Os, N2O3, COg;

I' - K20, CuO, CO, FeO.

Kakoii psig conepxut aumrs aMm(poTepHble THAPOKCHUIBL
A — Sn(OH), Ba(OH),, Fe(OH)3, NaOH;

b — KOH, Ca(OH)2, Cu(OH), RbOH;

B — Mg(OH)2, Mn(OH),, LiOH, NH4OH;

I' — Al(OH)3, Zn(OH)2, Cr(OH)3, Pb(OH)..

Ykaxure npaBuiibHOe HazBaHue coiau FeOH(NO3),:

A — ruapoxconurpar xenesa (II);

b — runpokconutpar xenesa (I11);

B — nuruapoxconutpar xenesa (111);

I' — nurunpokconutpur xenesa (I11).

[TpuBenure npaBuibHOE Ha3BaHUe BemecTBa H2SOs:

A — cepHHCTas KHCIIOTA,

b — cepHas kuciora;

B — cepoBogopoiHas Kuciora;

I' — oxcup cepsr (IV).

YkaxxuTte MOJeKyIsapHYIo Gopmymy ruapooprodocdara Maraus:

A - MgHPO3; b- Mg3(PO4)2; B- MgHPO4; - Mg(H2P04)2.
Kakoii 06beM npu HOpMaIbHBIX YCIOBUAX (H.y.) 3aiiMeT 1 T kucnopoaa?
VYKaxuTe 3JeKTPOHHYI0 U IpaduuecKyro popMyiry aToMa CTPOHLUS.

Macca HaBeCKH HaTpHs XJIOpHIa, HeOOXoauMast i MpUurotosieHus 350 M
3,5 %-Horo pacTtBopa mioTHOCThIO 1,058 /M paBHa?
MomnsipHasi KOHIIEHTpAIUs pacTBOpa, CoAepKaiiero 23 T riniepuHa

(CH20H)2 CHOHB 500 M1 BogHOT0 pacTBOpa paBHa
3aKOHUYUTE YpaBHEHUS XMMHUECKHUX PEAKIUH, 3aUIINTE UX B MOJIEKYJISIPHOM, TIOJTHOM U
COKpAILIEHHOM MOHHOM BHUJIE€, HA30BUTE UCXOHBIE BEIIECTBA U MPOJLYKThI pEAKLIUU:

NH4OH + Pb(NO3)2¢~»

. + BaCl,«~ ... + KCI

Bapuant Ne 2

Kaxkoi psan conepKuT JUIIb OCHOBHBIE OKCHJIBI:
A — Mn20O7, CrOs, SO2, N2Os;
b — NayO, CuO, CrO, FeO;
B - S0O3, P20s, K20, Cu0;
I' — ZnO, SnO, Si0,, NO.

. YKaxute pAA, co;[epxcaumﬁ TOJBKO OAHOOCHOBHBIC KUCJIOTBI:

A — HF, HBr, HNO3, H3POy;
b — HI, HNO,, HCIO4, CH3COOH;
B — H,COs3, H3PO3, H2SO4, HoCr2O7;
I' —= HPOs3, H2S, HCIO, H2Si0s.
VYkaxkute npaBuibHoe HazBaHue cou NaNOs:
A — HUTpAT HATPUS;
b — HuTpua HaTpus;
B — amup Hatpus;
I' — HuTpuT Hatpus.
[IpuBeauTe npaBmibHOE Ha3BaHue BeniecTBa NaHPOu:



A — runpoxcodocdat HaTpHUS;
b — runpodocdur narpus;
B — qurunpooprodocdar HaTpus;
I' — runpoopTodocdar HaTpus.
5. VYkaxure MOJEKYJISIPHYIO GOPMYITy CEPOBOAOPOTHON KUCIOTHI:
A — H2SOs; b - H»S; B —H2SO4; I —H>2S,0s.
6. Kaxoii 06bem 3anumaror 3,01 - 10?* MoneKys1 yriekucioro raza npu H.y.?
7. ATOM Kakoro 3JeMeHTa B HeBO30Y)KICHHOM COCTOSTHUH UMEET AJIEKTPOHHYIO
koHurypammio 1s*2s22p®3s?3p°3d'%4s24p? Ilpuseaute rpadguyeckyro GopMymTy ITOro
aToma.

8. Macca cepHo#l KucIOThl, HeoOxoaumas ans npurotosienus 40 % BogHoOro pactBopa
06bEMom 300 M ¢ moTHOCTHIO 1,3 T/cM?, paBHa
9. PaccumTaTh Maccy HaBecKd, HeoOxoammyro misi mpuroToBieHus 200 mu  pacTtBopa
moueBrHBI CO(NH2)2 ¢ MomnspHoii koHIeHTpanuei 0,5 Moib/1.
10. 3akoHYNTE ypaBHEHUS XUMUYECKUX PEAKIIHii, 3aMUIINTE UX B MOJIEKYJISIPHOM, ITOJTHOM U
COKpAIlICHHOM MOHHOM BHU/I€, HA30BUTE MCXOIHBIE BEIIECTBA U IPOIYKThI PEaKIUU:
CuSOs + NaOH«<

KsPOs4 + ... o AgiPO4 +
Ha3zBanue Tembl CtpoeHue U CBOMCTBA OPTAHUYECKUX BEIIECTB
Pe3ynbTaT 00yueHus HccnenoBath CTpoEHME U CBOKMCTBA OPTraHUYECKUX

BEIIIECTB
OOmme KOMITIETCHITUH OK1, OK2
Yacrp A.

Al. Ob6mas Gopmyiia aJKUHOB:

1) Cn H2n 3) CnH2n-2

2) CnH2n+2 4) CnH2n-6

A2. HazBanue BelmectBa, popmysia KOTOPOTo
CH5;—CH(CH3)—CH=CH—CH3;
1) rexcen-2 3) 4-MeTuNIeHTeH-2
2) 2-METWINEeHTEH-3 4) 4-MeTUIINIEeHTUH-2

A3. Tomyon OTHOCUTCA K KJIaccy:
1) ciupToB
2) aJIbIETUIOB
3) dpenosion
4) apeHOB

A4. TonpKo G-CBS3M NPUCYTCTBYIOT B MOJIEKYJIE
1) MmeTun6en3ona 3) 2-meTunOyTeHa-2
2) u3o0yTaHa 4) anieTunena

AS. Bua ruOpuauzanuu  dJCKTPOHHBIX — OopOMTaieil aroma  yriepoja,
0003HaYEHHOTO 3BE37]0YKOM B BellleCTBE, (POpMyJia KOTOPOTO
CH2= C*= CH2




1) sp’ 3) sp
2) sp? 4) He THOPHUAN3UPOBAH

A6. '0MOIOTOM YKCYCHOM KHCJIOTHI AABJISICTCS KUCIOTA
1) xJopykcycHas 3) oneuHoBas
2) MypaBbUHas 4) 6en3oitHas

A7. 30Mepamu ABIIOTCA:
) neHTaH u neHTaIMeH 3) oTaH U aleTUiIeH
2) 6ytaaueH u OyTuH 4) 3TaHOJI U ATaHANb

AS8. byranuen-1,3 3 3TaHOIa MOKHO MOJYYUTh HPU OMOIIU PEAKIIUN
1) Bropua 3) Kyueposa
2) 3uHuHa 4) Jlebenena

A9. Kakme BemectBa MOKHO  HCIIONB30BAaTh JUIA  IIOCJIEIOBATEILHOTO
OCYIIECTBIICHUS CICAYIOIIUX MTPEBPAICHUN

CszCl — C2H4 — CszOH
1) KOH (cnuprt. p-p), H,O 3) KOH (Boan. p-p), H>O
2) KCl1, H,O 4) Na, H,O
A10. ITpu B3auMoAeiCTBUM MIPOIICHA C BOJAOU 00pa3yercs:
1) nponano:n-1 3) nponaHainb
2)nponaHoJ-2 4) 2- METUIIIIPONAHOI

A11. IIpu oxuciaeHUH mpornaHoyia — 2 00pa3yercs:
1) mponuiien 3) nponaHainb
2) npomaHoH 4) npornaHon

A12. B oany crajuio OyTaH MOKHO TIOJyYUTh U3:
1) Oyranans
2) musTrnoBoro sdupa
3) 6yrena — 2
4) OyTaHomna-2

A13. ®eHout B3aMMOJEHUCTBYET C:
1) consitHOM KUCIOTOM
2) TUIPOKCUJIOM HATPUS
3) aTUNIeHOM
4) MmeTaHOM

A14. DTtaHon u GeHOoI B3aUMOICUCTBYIOT C:
1) natpuem 3) XJ0pOBOJOPOIOM
2 )TUJIPOKCHUJIOM HATpUS 4) ruapokapOOHATOM HATPUS

A1S. Tlpu runponuse Kpaxmaina o0pa3yercs:
1) rroko3a 3) ppykTo3a
2) caxaposa 4) nemonosa



A16. Peakuust «cepeOpsHOrO 3€pKajay XapakTepHa JUIsl BEUIECTB, YKAa3aHHBIX B
nape:

1) MeTaHoOJ U METaHAIIb

2) IIII0KO03a U 3TaHaJlb

3) popmanibieTu I ¥ ATAHOM

4) sTaHasIb ¥ IPONAHO
A17. BepHbl 11 clenyIoue cyK1eHus o0 aleTuscHe:

A. B Monekyne aneTwieHa MEXIy aTOMaMH YIJIEpoJa MPUCYTCTBYIOT
TOJIBKO G - CBS3H

b. [1pu B3aumoielicTBUM allETHIIEHA C OPOMHOM BOJIOM pa3pbIBAIOTCS - CBA3b

MEXIy aTOMaMu yriepoaa

1) BepHO TONBKO A

2) BepHO ToJIbKO b

3) BepHBI 00a CyKIeHus

4) o0a cyKaeHusl HEBEPHBI

A18. ®enoi He B3aUMOJIEHCTBYET C:
1) Na 2)NaOH 3)Br 4) HBr

A19. T@'mioko3y oOpabGotamu ruapokcugom wenu (II) mpu HarpeBanuun. B
pe3yiabTaTe 00pa3oBaIoCh:
1) rmrokoHAT Meu
2) TIIOKOHOBAs KUCJIOTA
3) rrokapoBasi KUCJIOTa
4) copouTt

A20. Kakoit 00bEM dTUIIeHA (H.Y.) MOXKHO TOJIYYUTh U3 STUJIOBOTO CIIUPTa Maccon
100 T, ecimu 00BEMHAS J10JIA BBIX01a COCTaBIIeT 88%7
1)42,86 n 2)21,43 n 3)22,4 1 4H11,2n
Yacrs B.
B1. YcraHoBuTe COOTBETCTBUE MEXKIY MOJICKYJISIPHOU (hOpMYJIOH OPraHUYECKOTO
BEIIIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) C6H1206 1) AJIKNHBI

b) CsHg 2) apeHbl

B) CsHip 3) yriieBoabl

I C4H,00 4) npocTtbie FGUphI

5) MHOTOAQTOMHBIE CITUPTHI

B2. YcraHnoBuTe COOTBETCTBHE MCKY Ha3BaAHUEM OPTraHUYCCKOI'O BEUIICCTBA U
KJIaCCOM, K KOTOPpOMY OHO OTHOCHUTCA:

A) Tonyon 1) ankeHsl

b) rmuuepun 2) OJTHOATOMHBIE CITUPTHI
B) stanon 3) MHOTOAQTOMHBIE CTUPTHI
I') rmunun 4) apeHbl

5) aMHUHOKHUCIIOTHI
6) heHomb



B3. C aMuHOYKCYCHOM KMCIIOTOM MOXET pearupoBaTh

1) cynedar HaTpus
2) XJI0pOBOJIOPO/T

3) meTaH

4) aTaHOI

5) aHWIMH

6) TUAPOKCHU KAJIUSI

B4. U nns anetniieHa, U 1S IPOTNIMHA XapaKTEPHbI

1) Terpazapudeckas popma MOJIEKYJIbI

2) sp-rubpuauzanys aTOMOB yriepo/ia B MOJIEKyIax
3) peakuus ruAPUPOBAHUS

4) HaNMM4YKE TOJBKO G-CBSI3EH B MOJIEKYJIaX

5) ropeHue Ha BO3TyXe

6) peakuus ¢ XJIOPUIOM HaTPUs

BS. MonekynsapHas GopMyiia yrieBo10pojia, MaccoBas J10Jisl BOJAOPOJia B KOTOPOM

Bé.

Cl1.

C2.

C3.

4.4.

15,79 %, a oTHOCUTENBHAS TNIOTHOCTh MAPOB 10 BO3AYyXY 3, 93

Onpenenure Maccy BOAbL, KOTOpYyl0 Haao no0aButh K 20 T pactBOopa
YKCYCHOM KHUCIIOTBI ¢ MaccoBou nonerd 70 % mis monydeHuss pacTBoOpa
YKCYCHOW KHCJOTBI C MaccoBOu toneut 5%.

OtBer

Yacrs C.
Hanumumre ypaBHeHUsl peaklnil, ¢ MOMOIIBIO KOTOPBIX MOYKHO OCYILIECTBUTH
IMPEBpALICHUA 110 CXEMEC
C2H6 — C2H5C1 — C2H5OH — CH3COH — CH3COOH

|
C2H4 — CszBI’

C KakuMH U3 TEPEUMCICHHBIX BEIIECTB: HATpuil, okcupa cepedbpa (I) B
aMMHMa4HOM pacTBOpe, cepeOpo, CoJsHas KHUCIO0Ta, TUIAPOKCUJ HaTpus,
KapOoHaT HaTpusi — OyneT pearnupoBaTh MypaBbHHas kuciora? CocTaBbTe
YpaBHEHHUS peakuil 1 Ha30BUTE MPOAYKTHI PEAKIIUH.

AMMHOYKCYCHasl KHCJIOTa IIOJIydeHa M3 YKCYCHOM KHCIIOTBI Maccou 24r
(maccoBast gons Bbixojga paBHa 60%). Berumciure o0bem pacTBopa
ruapokcuga Hatpus (maccoBas aons NaOH 15%, mnmotnocts 1,16 1/mi),
KOTOpBbIM MOTpedyercs JUisl HeWTpaiu3aluyd MOJYyYEHHOH aMHUHOYKCYCHOM
KHUCJIOTHI.

MaTepnanm OLCHOYHBIX CPEACTB J1JIA HpOMe)l(yTO‘IHOﬁ arTrecranmmu

Bonpocsl k nudgdgepeHUNPOBAHHOMY 3a4eTy

1. Xumus B COBpEMEHHON CHCTEME HayK.
2. OCHOBHBIE TTOHATHAA U 3aKOHBI XUMHH.



3. CoBpeMmeHHbIe TMpeAcTaBieHUsT 00 SJIEKTPOHHOM CTPOCHUH aTOMOB
anemeHToB. KBantoBbIe uncna. [Ipunnun [Taynu.

4. 3aKOHOMEPHOCTH PACIPEAEIICHHS 3JIEKTPOHOB MO YPOBHSAM M IOJyPOBHSIM,
3JIEKTPOHHBIE (POPMYIIBI U CXeMbI d5ieMeHTOB. [IpaBuno XyHna.

5. JluHamMyKa M3MEHEHHsI aTOMHBIX PAaJIHYyCOB C POCTOM IOPSIKOBOTO HOMEpa
aneMeHTa B nepuoandeckout cucreme [[.M.Menneneena.

6. 3aKOHOMEPHOCTH MPOSIBJICHUS] aTOMaMU BaJI€HTHOCTU U CTEIIEHU OKUCJICHUS
B 3aBUCHUMOCTH OT IOJIOKEHUS AJIEMEHTOB B IEPUOIUYECKOIN CUCTEME.

7. 3aKOHOMEPHOCTH  HM3MEHEHUS  BJEKTPOOTPUIIATEIBHOCTH  JIEMEHTOB
MEPUOANYECKOM CUCTEMBI M TMPOSBICHUS HMMU METAUIMYHOCTH U
HEMETAJUIMYHOCTH.

8. VYcnoBus oOpa3oBaHMsI KOBAJIEHTHOW CBA3H. XapaKTEPUCTHUKA €€ CBOMCTB —
HACBIIIEHHOCTHU, KPaTHOCTH, MOJISIPHOCTH, HAIIPABJIECHHOCTH.

9. KoopauHaiimoHHasi CBsI3b KaK OCOOBIN BUJ] KOBAJICHTHOM CBSI3H.

10.MoHHast cBsA3b: CBOMCTBA, CXOACTBO U OTJIUYMS OT KOBAJICHTHOM.

11.CymHoCTh BOIOPOAHOM CBSI3U. MEXKMOJIEKYISIPHBIE B3aUMOJACHCTBUA.

12.IToHsiTHE O CKOPOCTH XHMHYECKOM PEAKIMU M E€AUHULAX €€ U3MEPEHUS.
Knaccuduxanus peakiuii no MexaHu3aMaM UX MPOTEKaHMUS.

13.3ak0H neucTBHA Macc; poJib KOHIEHTPAMK B3aUMOACHCTBYIOIIMX BEIIECTB
B TOMO- U T€TEPOTEHHBIX CUCTEMAX.

14.YcnoBust BIUSHHS NaBJIECHUS HA CKOPOCTh TE€YEHUS XUMUUYECKUX PEaAKIUU.
BrilpaxkeHne 3akoHa JAEUCTBYIOIIMX Macc JUIsl peakluH, B KOTOPOM
Y4acCTBYIOT I'a3bl.

15.Bnusinue Ha CKOPOCTh XUMHUYECKHUX PEAKIHMi TeMmmepaTypsl (MpaBWIO U
ypaBHenue Bant-I'odda).

16.KaTanu3aTopbl U KaTajin3; CyUIHOCTh OMOJIOTMYECKOTO KaTalau3a U OTINYNE
€ro OT XMMUYECKOTO.

17.XumMuyeckoe paBHOBECHE W BIUSHUE HA HErO KOHIEHTPAIMH MCXOJHBIX
BEIIECTB U MPOAYKTOB peakiuii. KoHCTaHTa paBHOBECHS.

18.1Tpunnun Jle Hlarense. BO3MOXHOCTH M YCIIOBHSI CMENIEHNS XUMHYECKOTO
paBHOBECHs B  pPEaKUMAX, COMPOBOXKIAIOIMIMXCA  BBIICICHUEM WU
MOTJIOLIEHNEM TETLIA.

19.11punnun Jle larense. BO3MOXHOCTH M YCIIOBHSI CMELIEHUS XUMHYECKOTO
paBHOBECHS PEaKIMid, YYaCTHHUKAMU KOTOPBIX SIBISIOTCA Tra3000pa3HbIe
BEILIECTBA.

20.ITonsiTue 0 pacTBOpax, paCTBOPUTEISAX U PACTBOPEHHOM BEILIECTBE.

21. Knaccudukarmus pacTBOpOB.

22.BecoBble crOCOOBI BBIPAKEHUSI KOHIIGHTPAIMM PAcTBOPOB: CYLIHOCTb,
eauHulbl u3MepeHus. [IpuHImn pacuéra Macchl HAaBECKU BEIIECTBA IpHU
MIPUTOTOBJIEHUH U3 HETO PACTBOPA MPOLEHTHOW KOHUEHTPALIUH.

23.MoJISIpHOCTh U MOJIbHAS JIOJISI KaK CIOCOOBI BBIPAKECHHS KOHIICHTpAIlUU
pacTBOpPOB: CYIIHOCTb, €IWHUIBI U3MepeHus. [IpuHumn pacuéra macchl
HAaBECKH BEUIECTBA IPU MPUTOTOBIEHUU U3 HETO PACTBOpa MOJISIPHOM
KOHLIEHTPAL1 K.

24.1ToHsATHE O HEINEKTPOIUTAX U DIIEKTPOIUTAX.



25.MexaHnu3M  BIEKTPONPOBOAHOCTH  PacTBOPOB. (OCHOBHBIE IOJIOXKEHUS
TEOPHUH DJEKTPOJIUTUYECKON aucconuanui. CTeneHb 3JIEKTPOJIUTUYECKON
nucconmaiuu. Kinaccupukanus 31eKTpONIUTOB 1O UX CUJIE.

26.KoncranTa auccouuanuu cinaboro anekrponuta. MoHHOE mnpou3BencHHE
BOJIbl. BonopoaHsbIil moKka3aTens.

27.YcaoBus NpoTEKaHUS PeaKuii HOHHOTO OOMEHa JI0 KOHIIA.

28.I1oHsTHE O THAPONW3E CoJe. BiusHue Ha xapakTep THMApOn3a COJU CUIIbI
oOpa3yronux e€ KUCIOT U OCHOBAaHUM.

29.CyImHOCTh OKHUCIICHHS-BOCCTAHOBIICHUSA. 3aBUCUMOCTb XapakTepa peaoKc-
IIPOLIECCOB OT PEAKIMH Cpepl (Ha IPUMEpPE BOCCTAHOBJICHUS [TIE€pMaHraHaT-
HOHA).

30.BaxHeimMe OKHMCINUTEIM M BOCCTAHOBHUTENN. YCJIOBHS MNPOSBICHUS
HEKOTOPBIMU BEIIECTBAMU CBOWCTB M OKHCIIUTEIEH, U BOCCTAHOBHUTEIEH
(HUTPUTHI, CyIb(QUTHI; IEPEKUCH BOAOPOIA).

31.XumMnueckas CBsI3b B OPTaHUYECKUX COCTUHEHUSX.

32.Teopuss XUMHYECKOTO CTPOCHHS OpPraHMYECKMX coeauHeHnid A.M.
byTtnepoBa, ee OCHOBHBIE TIOJIOKEHUS.

33.IlousATre 06 U30MepuUHn.

34.Ankanbl. CocTaB M XHMMHYECKOE CTpoeHue. ['omosormdecknii psia.
Homenknarypa. CBoiicTBa.

35.Ankensl. CocTaB M XUMHYECKOE CTpOEHHE. ['OMOJIOrMYecKud psa.
Homenknatypa. CpolictBa. IIpaBuio MapkoBHMKOBa. MexaHU3M peakuuu
ANIEKTPOPHIBHOTO NpucoennHenus. [loayueHne u npuMeHeHne alKeHOB.

36./lueHoBbie yriaeBogopoabl. CTpoeHue. XuMuueckue cBoicTra. [lomyuenue
u npuMeHeHue. HatypanbHblii KaydyK, U30IPEH, CTPOCHUE U TPUMEHEHUE.

37.ANKuHBI, COCTaB, CTPOEHUE, HOMEHKJIATypa, XWMHYECKHE CBOICTBA,
MOJIyYeHUE U PUMEHEHHE.

38.ApeHbl, TOMOJIOTUUECKUN psifi OeH3oJa, (UBUKO-XMMHUYECKHE CBOMCTBA,
CTPOEHHE, MOJIyYEHUE, TPUMEHEHHE.

39.1IpupoaHbpIE HCTOYHUKH YIJIEBOJAOPOJHOTO ChIpbs. [IpupoaHbie U MOy THBIE
He(TAHBIE Ta3bl, UX COCTAaB W HCHOJIb30oBaHUE. HedpTh M mpoaykTsl ee
nepepaboTKU, UX MPUMEHEHHUE.

40.CriupTthl U (PeHOJBI, CTPOEHUE U U30MepHusi. MexaHu3M HYKICOPHIbHOTO
3aMmeleHus. SAnoBuTtocTe cnupToB. VX BIMSHME HA OpraHU3M YeEJIOBEKa.
[Tony4yeHue 1 NprMEHEHHUE CIIUPTOB.

41.Anpaeruasl U KeToHbL. ['oMonorudeckue psabl. 13omepusi 1 HOMEHKIIATypa.
XYUMUYECKOE M JJIEKTPOHHOE CTPOCHHE, peakUuu HYKIeO(PpUIbHOTO
IIPUCOEINHEHHUS BOJOpOJIA raJOreHOBOJIOPOJIOB. Peaknun
MOJINKOHICHCALINH.

42.KapOOHOBbBIE KHUCIOTHI. JJIEKTPOHHOE CTPOEHUE KAPOOKCUIBHOW TPYIIIHI.
O6mass QopMyna u TpeAeibHBIN psA  TPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. Bwuasl cTpykrypHOil u3zomepuu. I[lomyuenue,
(¢u3znyecKkue U XMMHUYECKHE CBOMCTBAa KapOOHOBBIX KHMCIOT. Mbina. Mebuia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. [IpuMeHeHne kapOOHOBBIX KHCIOT
1 ux npousBoJHbIX. [Tonstue o CMC.



43.Cnoxubie 3¢upsl. Kupbl. CtpoeHue ciloXHbIX 3¢GupoB. Xupel u ux
cBOIcTBa. Briciine kapOOHOBBIE KHCIIOTHI, BXOISIINE B COCTaB MPUPOIHBIX
KUPOB (MAJIbBMUTHHOBAsSI, OJICMHOBAsA, CTeapuHOBasi). IX mpumMeHeHune u poib
B npupoze. Guznueckne u XUMUYECKUE CBOICTBA KUPOB; THAPOIIU3 KUPOB,
WX OKHCIICHUE, TUAPUPOBAHUE JKUJIKUX KUPOB.

44.Yrnesogsl. CTpoeHnMe MOHOCaxapuAoB  (TIIOKO3BI U (PPYKTO3BI),
IrcaxapuyoB (caxaposbl), MOJUcaxapujoB (KpaxMajlia M IEJUII0JI03bI);
CBOICTBA TJIIOKO3bI, CaXapo3bl, Kpaxmaa., IeUII0JI03bl U UX IPUMEHEHHUE.

45.A30TCconepxalie opraHudeckue BeniecTBa. Ha3BaHue amMMHOB; CBOICTBa
anu(paTUIeCKUX M apOMaTUYECKUX aMHUHOB (QHWUJIMHA) U UX MPUMEHEHHUE;
CTpoeHue aliba — aMHUHOKHCIIOT, CTPYKTYpy OeiKa, CBOMCTBa M 3HAYCHUE
OEJIKOB.

5. MeToanuyeckue MaTepuabl
5.1. IlepedyeHb NpakTHYeCcKUX padoT

Paznen Tema npakTudeckoil paboTbl
I |Tema 1.2. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB
HepHOIII/I[IeCKI/Iﬁ 3aKOH U Ta6JII/II_[a XUMHUYCCKHUX JJICMCHTOB, O6pa3yeMBIX
J.11. MenneneeBa MMM TIPOCTBIX M CJOKHBIX BEIIECTB B
COOTBETCTBUU C MOJIOKEHUEM
XUMHYECKOTO AJEMEHTa B
ITepronueckoi CUCTEME.
2 | KonTponbHas pabdorta 1 CrpoeHne BemecTBa U XUMHYECKUE
peakiuu

3 | Tema 3.1. [lonsitue o pactBopax | CrocoObl BBIpOXKEHHS] KOHIEHTPALMH
pPacTBOPOB: MaccoBas TOJIs
pacTBOPEHHOIO BellecTBa (IIPOLEHTHAs),
MOJISIpHAsL U IpyTHE.

4 | Tema 4.1. Knaccudukanuus, CocraBieHue ypaBHEHUN XUMHUYECKUX
HOMEHKJIAaTypa U CTPOEHHE peaKuMii ¢ y4acTUEeM TMPOCThIX U
HEOPTaHUYECKNX COCTHHEHMUil CJIOHBIX HEOPTaHUYECKUX BEIIECTB.

5 | Tema 4.2. ®Du3uko-xuUMHUECKUE I'eHeTnueckas CBsI3b MEXKY KilaccaMu
CBoiicTBa HEOPTaHUYECKUX OpPraHU4CCKHUX u HCOPraHUYCCKHUX
BEIIECTB COEJIMHEHHUH.

6 | KontposbHas pabora 2 CBoliCTBa HECOPraHMYECKUX BEILIECTB

7 | Tema 6 Xumus B ObITY U XuMHS B )KM3HU 00IIECTBA
IIPOU3BOACTBEHHOU

ACATCIBbHOCTH YCJIOBCKA

8 | Tema 6 Xumus B ObITYy U IIpencraBiienne pe3yabTaTOB pEIICHUS

IIPOU3BOICTBEHHON KEMCOB




ACATCIBHOCTH YCJIOBCKA

9 | Tema 7.1. Knaccudukanus Homenknatypa OpPTraHUYECKUX
CTPOCHHUC U HOMCHKJIATypa COGI[I/IHGHI/Iﬁ OTJICJIBHBIX KJIaCCOB
OpraHUYECKUX BEILECTB

10 | Tema 7.2. CBolicTBa CocraBienue cxeM peakuui
OpraHUYECKUX COCTUHEHUN OpTraHUYECKUX COCIUHEHUN

11 | Tema 7.2. CBolicTBa ['eHeTnueckass CBsI3b MEXAY Kiaccamu
OPTraHUYECKUX COCANHEHUN OPTraHUYECKUX COCAUHCHUMU.

12 | KontponbHas paboTa 3 CtpykTypa W CBOWCTBAa OpPraHMYECKUX

BEILIECTB

5.2. Tembl 1JI1 IPOEKTHBIX MCCJIEA0BATEILCKUX PadoT
I'pynnoBbie u/Wiu MHAUBUAYAJIbHbIE TIPOEKTHI:

1. «Onpenenenre KpacuTesae B HATypalbHBIX U MPOU3BOJICTBEHHBIX COKAX).

2. «AHANIN3 (PU3UKO-XUMHYECKUX CBOMCTB MOJIOKA PA3JIMYHOTO aCCOPTUMEHTAY.
3. «HccnenoBanne CBOMCTB aCMpUHA W HW3YyYEHHE €0 BIMSHUSA HA OpPraHU3M
YEJIOBEKA.

4. «3yuenue cBOWCTB Kpacurteneid U oOHapy>KEHHE IOJCIACTUTENIEH B COCTaBe
HOTYpPTOBY.

5. «O6napyxenue Butamuaa C B HATYpaJIbHBIX COKaX).

6. «Pa3pymurensHoe Bo3elicTBHEe Koka-KoJbl Ha OpraHu3M YeJIOBEKay.

7. «KHCITOTHBIN JOXKIb U €r0 BIUSHHUE HA OKPYKAIOIIYIO CPEAY».

8. «YcTpaHEHHUE )KECTKOCTU BOAbI HA MPOMBIIUIEHHBIX MPEITPUATHIX.

9. «MccnenoBanue cocTaBa U Ka4eCTBA MOPOKEHOTOY.

10.Conepxanrie HUTPATOB B 3€JICHU

11.0npenenenne conepxkanus ButamuHoB A, B1, B6, B12, P, C B opexax
12.0npenenenue o01IeH )KECTKOCTU BOJIBI

13.0mnpenenenre KUCIOTHOCTH XJI€000YyTOUHbIX U3EIHMA

14.0Onpenenenne Hanmunsg BuTaMuHa C B pa3IMuHbIX BUJIAX KAIyCThI
15.0npenenenrie HaaIuurs BUTAaMHUHA A B pa3IMYHBIX BUJIaX OBOIIEH
16.0mpenenenre KUCIOTHOCTH XJI€000YTOUHBIX W3S

17.0npenenenne KUCIOTHOCTU MOJIOKA

18.Conepsxanne HUTPATOB B KapTodere

19.0npenenenue oOIICH )KECTKOCTH BOJIBI

20.ConeprxkaHue HUTPATOB B OBOIIAX U UX BIMSHHUE HA OPraHW3M 4YeJIOBEKa

5.3. TeMbI JOKJIa10B
1. CoBpeMeHHBIE METO/IbI 00€33apakuBaHMS BOJIbI.

2. AnnoTponus METaJIOB.
3. Ucnonbs3oBaHue pagrOaKTUBHBIX U30TONOB B TEXHUUECKHUX LIETISX.



PeHTreHOBCKOE M3IIyYEHNE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEULIMHE.

OxpaHa OKpY’KaroIle cpeabl OT XUMUYECKOTO 3arps3HEHUS.

CepHast KUCIIOTa — «XJIE0 XUMUYECKON MPOMBIIITIEHHOCTI.

[IpakTnueckoe PUMEHEHUE ANEKTPOJIN3A: paduHUpOBaHUE,

raJbBaHOIUIACTHKA, FaJIbBAHOCTETHS.

8. HMcropus mBEICKON CITUYKHU.

9. Poisib METaMIIOB B UCTOPHUM YEIIOBEYECKOU [TUBUIIA3ALUN.

10.McTopus pa3BUTHS YEPHOU METAJLUTYPTHH.

11.McTopus pa3BUTHS UBETHOW METAJLIYPTHH.

12.CoBpeMEHHOE METAJUTYPrU4eCKOE IMTPOU3BOJICTBO.

13.PoJsib METAIIIOB U CINIABOB B HAYYHO-TEXHUYECKOM MPOTPECCE.

14.Koppo3ust MEeTaJlJIoB U CIOCOOBI 3aLIUTHI OT KOPPO3UH.

15.Okonornvyeckre aceKkTsl UCIOJIb30BAHUS YTIEBOAOPOIHOIO ChIPHSL.

16.OKOHOMHYECKHE  ACIIEKThl  MEKIYHAapOJHOTO  COTPYJHHMYECTBA IO
MCITOJIb30BAHUIO YTIJIEBOJOPOJAHOTO CHIPbS.

17.XuMust yrineBogopOaHOTO CHIPbSI.

18.YrneBogopogHOE TOTUIMBO, €70 BUJIbI U HA3HAYEHUE.

19.CunTeTHYECKNE KayUyKH: UCTOPHUS, MHOTOOOpa3He U MEePCIEKTHUBBI.

20.Pe3nHOTEXHUYECKOE MPOU3BOACTBO M €ro0 pojb B HAYYHO-TEXHUYECKOM
nporpecce.

21.ITpuMeHeHnEe apOMATHYECKUX YTIIEBOIOPO/IOB.

22. ApomaTH4eCKUE yTiIeBOAOPOIbI KaK ChIPBE IS MPOU3BOACTBA ECTULUIOB.

23.Hedbts u ee TpaHCHOPTUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO
MEXIYHAapOIHOIO COTPYAHUYECTBA.

24.CBapo4yHO€ TPOU3BOJICTBO U POJIb XUMHUU YIIEBOJOPOIOB B HEM.

25.¥YT1eBojibl M UX POJIb B )KUBOM MPUPOJIE.

26.CpencrtBa TUTHEHBI HA OCHOBE KHCIIOPOJACOJAEPkKAIIUX OPraHUYECKUX
COCIMHEHNH.

27.Cunrternyeckue Moroiue cpeacrtsa (CMC): 10CTOMHCTBA U HEJOCTATKH.

28. lepuiut Oenka B NUILEBBIX MPOAYKTAaX M €ro MpeojoJieHHE B paMKax
rJ1I00aJIbHON TIPOJIOBOJILCTBEHHOM MTPOTPaAMMBI.

29.Xumust u OMOJOTHSI HYKJIEUHOBBIX KUCIIOT.

Nk

5.4. Temsl pepeparToB

1. buotexHosiorus u reHHas HHKeHepus — TexHoaoruu XXI Beka.
2. HaHOTEXHOJIOTMS KaK NPUOPUTETHOE HAIIPABIICHHE DPAa3BUTUS HAYKU U
npou3BozAcTBa B Poccurickon denepanuu.
Kwusnb u nearensHocTh .M. Menneneena.
«IlepuoguyeckoMy 3akoHy Oyyliee HE TPO3UT Pa3pyLICHUEM. . >
Cunres 114-ro snemenTta — TpuymMd pOCCUNCKUX (PUZUKOB-SIIEPITUKOB.
N3oTonbl BOgopoaa.
[Ina3ma — 4eTBepTOE COCTOSHUE BEUIECTBA.
AMop(HbIe BeliecTBa B MPUPOIE, TEXHUKE, OBITY.
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9. KonnuecTBEHHbBIE XapaKTEPUCTUKU 3arPSA3HEHUS OKPYKAIOIIEN CPEIBI.

10. Ilpumenenue TBEpIOTO U razoo0pa3Horo okcuaa yriaepoaa(lVv).

11. 3ammra 030HOBOr0 3KpaHa OT XUMUYECKOT'0 3arpsI3HEHHUS.

12. I'pyboaucniepcHbIe CHUCTEMBI, WX KiIacCHU(pUKAIWS W HWCIOJH30BAHUE B
npoecCHOHANTEHOM eI TEIIEHOCTH.

13. Kocmernueckue renu.

14. [IpuMeHeHue CyCeH3uil U AIMYJIbCUI B CTPOUTEILCTBE.

15. MuHepasbl U TOpHBIE TTOPOIbI KAK OCHOBA TUTOCHEPHI.

16. PacTBOpBI BOKpYT HAC.

17. Boxa kak peareHT U Kak cpelia Jyisi XMMUYECKOTro Ipoliecca.

18. Tunsl pacTBOpOB.

19. XKuznb u pestenbHocTh C. AppeHuyca.

20. Bknag OTe4eCTBEHHBIX YYEHBIX B PA3BUTHE TEOPUH DJIEKTPOJIUTUYECKON
U CCOIUAIUY.

21. Mcnonb30BaHWE MUHEPAIBHBIX KHUCIOT HA MPEANPUATUAX Pa3TUIHOTO
npo@us.

22. Okcuapl ¥ CONMM KaK CTPOUTEIIbHBIE MATEPHUAIIBI.

23. Ucropus rumnca.

24. IloBapeHHas COJb KAK XUMAYECKOE CBIPBE.

25. MHoromukui KapOOHAT KaJIbLUS: B IPUPOJIE, B IPOMBILUIEHHOCTH, B OBITY.

26. Peakiusi ropeHHs1 HA TPOU3BOJICTBE.

27. Peakuus ropeHus B OBITY.

28. BupTyanbHoe MOIEIMPOBAHNE XUMUYECKUX MTPOIIECCOB.

29. DneKTpoan3 pacTBOPOB IEKTPOITUTOB.

30. DIeKTpoIN3 pacmiaBOB JICKTPOIUTOB.

31. UcTtopus nosy4eHus: ¥ MPOU3BOICTBA ATFOMHUHUSI.

32. DIEKTpONIUTUYECKOE MOyYeHUE U paUHUPOBAHUE MEH.

33. XKusnb u gesarenbHoCcTs 1. JI9BH.

34. J)Kuznb u nesrenbHoCcTh A.M. byTtieposa.

35. BuTtanusm u ero kpax.

36. Posib  OTE€UECTBEHHBIX YYEHBIX B CTAaHOBJICHHH W Pa3BUTUHA MHUPOBOU
OPraHUYEeCKON XUMUH.

37. CoBpeMEHHBIE MPEICTABICHUS O TEOPUN XUMHUECKOTO CTPOEHUSI.

38. DKO0JIOrM4ecKre aCleKThl UCIOJIb30BAHMS YTIJIEBOJIOPOJHOTO ChIPBS.

39. DKOHOMHYECKHE  aCHEKThl MEXIYHapOJHOTO COTPYJHUYECTBA IO
MCITOJIB30BAHUIO YTIIEBOJOPOJAHOIO CHIPbS.

40. UcTopust OTKpBITUS U pa3pabOTKU Ta30BbIX U HEPTIHBIX MECTOPOXKICHUI
B Poccuiickont ®denepaunu.

41. Xumus yriaeBOJIOPOTHOTO CHIPhS U MOS Oyaymas rnpodeccusi.

42. CTpoeHue TIIOKO3bl: UCTOPUS PA3BUTHS MPEICTABICHUN U COBPEMEHHBIE
BO33PEHUS.

43. Pa3BuTHe caxapHOM MPOMBIIUIEHHOCTH B Poccun.

44. Ponb yriaeBoJ0oB B Moel Oyayiiei npodecCuoHaIbHOM NS TEIbHOCTH.

45. Metanoun: xemopuiaus u xeMohoousi.

46. DTaHOJ: BeIMyaiiiiee 0Jaro U CTpairHoe 3J10.



47. Ankoroyiu3m U ero npouraKkTyka.

48. MHOrOaToMHBIE CHOUPTHI W MOs Oyaymas mpodeccuoHambHas
NEATEIBHOCTb.

49. ®opmalibieTu]l KaK OCHOBA MOJIyYEHUsI BEUIECTB U MaTEPHUAJIOB ISl MOEH
npoecCHOHANTEHOM eI TEIIEHOCTH.

50. MypaBbuHas KUCIOTA B IPUPOJE, HAYKE U IIPOU3BOJACTBE.

51. HUcropus ykcyca.

52. CnoxHbie 3(¢UpPHI U UX 3HAYEHUE B IPUPOJE, OBITY U TPOU3BOJICTBE.

53. JKupsl Kak NPOAYKT NUTAHUSI 1 XUMUYECKOE CHIPHE.

54. 3aMeHa )KMPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.

55. HexBaTka mpoJOBOJILCTBUS Kak TJI0OalibHasi mMpobiieMa 4deloBedYecTBa U
IIyTH €€ PEIICHUS.

56. Mplna: miporuioe, HacTosIee, Oy ayIiee.

57. AMMHaK 1 aMUHBI — OECKUCIOPOIHbIE OCHOBAHMUSI.

58. AHUIMHOBBIE KPACUTEIU: UCTOPHUS, TPOU3BOACTBO, IEPCIEKTHBA.

59. AMUHOKHCIIOTBI — aM()OTEPHbIE OPraHUYECKUE COEIUHEHUSI.

60. AMHUHOKHCIIOTBI — «KUPIHUYUKI» OEITKOBBIX MOJIEKYL.

61. CuHTeTHYECKHE BOJIOKHA HA aMUHOKHUCIIOTHOW OCHOBE.

62. «Ku3Hb 3T0 c11oco0 cyiecTBOBaHUs OEIKOBBIX TEl...»

63. CTpyKTypbl O€JIKa U €ro AeCTPYKTYpUPOBAHHUE.

64. buonornyeckue GyHKIIMHN OEITKOB.

65. benkoBasi OCHOBa UMMYHHUTETA.

5.5. Keiic 3aganus

HasBanue Tembl JlucriepcHbIE CUCTEMBI
Pe3synbrat oOyueHus Hccnenosars nucnepcHsie
CUCTEMBI
OO1me KOMITIETEHITUH OK1, OK2
Keiic Nel

B kpy»xeBo OyaTo ofeTs
JlepeBps, KyCThl, IPOBOAA.
KaxxeTcst cka3koro 3To,
A B CyIIHOCTH — TOJIBKO. ..
. KT0 1 korza BriepBbi€ OCYIIECTBHII CUHTE3 BOJIbI?
. Kakoii Bo31yX TsKelee - CyXOu WA BIAKHBINA?
. B xakoM oprane denoBeka COACPKUTCS HAUOOJbIIEE KOJTUYECTBO BOJLI, a B
KaKkoOM — HauMeHbIee?
. UTo TaKoe CHEKMHKU?
. PacmamaroTcst i B BoJie Ha MOHBI €€ COOCTBEHHBIC MOJICKYJIbI?
. Moxer 11 Boja ropetb?
. Moxer nu Boja Teub BBEpX?
. [lepeuncnure xumudeckre u (GU3NIECKHUE CBONCTBA BOJIBI.
9.Ponib BOABI B JKW3HU YEIOBEKA.
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Ha3Banue TeMbl CTpoeHue 1 CBONCTBAa HEOPraHUYECKHUX BEIIECTB
Pe3ynbTaT 00yueHus Uccnenosarh CTpoeHHUE U CBOMCTBA HEOPTraHUYECKUX
BEIIECTB
OO0111e KOMIIETEHIINT OK1, OK2
Keiic Nel

N N U W N

«Ero orpomHas mactb  CBeTHJach TOJyOOBaThIM IUIAMEHEM, TIIIyOOKO
CHJISIINE AUKHE Tla3a ObUIM OOBEIEHBI OTHEHHBIMH Kpyramu. Sl JOTpoHYICS
JI0 9TOW CBETSIICH TOJIOBBI M, OTTAHYB PYKY, YBUIEI, YTO MO MaJIbIbl TOXKE
3acBeTiMCh B TeMHOTE» (A. Konan-Jloitnn. «Cobaka backepsuiiein»). O kakom
DIIEMEHTE UIET PEYB?

. HazBanue

. CtpoeHune atoma

. [lonoxxenue B Tabmune [1.11. Menneneena
. ®u3nueckue CBOMCTBA

. XUMUYECKUE CBOMCTBA

. [lpumenenue

. AJ10TpONHbIE MOAU(PUKALIUH

Keiic Ne2

o cepenunbl 50-X rogoB MPOUIJIOTO CTOJETUS CUUTAIN, YTO 3TOT METAII -
OJIMH U3 CaMbIX MAJIOMOJIE3HBIX METa/IoB. Paniu oOnamaHusi 2TUM MeTaaioM
BEJIUCh BOWHBI, MOpPadOIIANNCh TOCYJapCcTBa, ChIH yOMBaeT OTHA, OpaThbs
yOuBaIM cectep, NeTU CBOMX Marepel. [ uOiu 1enbie Hapoabl, MPEeBpAIIATUCH
B IYCTBIHU IJIOJIOPOJIHBIE Kpasi, MIOTOKaMU JWJIach KPOBb U LIEJIBIMUA PEKAMU -
cne3bl 1 1MoT. CKOJIBKO JIF0JICH MTOTHOJIO M CKOJIBKO e1e TOTHOHET B 0ophbe 3a
oOnajiaHre ATUMU METaJUIOM, HE 3HAeT HUKTO. YTO ke 3TO 32 KPOBOXKAHBIM
Metain??

1.Ha3Bauue

2.Ctpoenue aroma
3.Ilonoxenue B Tabnuie .M. Menaeneena

4 XuMHU4YeCKUe CBOMCTBA

5.0dusuyeckue CBOMCTBA

6.1TIpuMeHeHue

Keiic Ne3

IIepemena, nepemena
3anuBaeTcsi 3BOHOK
HaxkoHel — To OH 3aKOHYEH,
HanoennuBeiii ypok!
JlepHyB cepy 3a KOCHUKY,
Mumo Maruumii npoGexa,
Mon 13 Kiacca ucrapuiics,
BynTo BoBce He ObIBal.




DTOp MOKET CIAYYAUHO BOY,
XJI0p 4yXKyI0 KHUKKY CBhEIl.
Yraepoa BAPYT ¢ BOAOPOJIOM
HeBunnmkoro crars ycrel.
Kamnuii, 6pom, B yriy aepyTcs:
He noxenst anekTpoH.
Kucnopon — manyn Ha 6ope
MumMo npockakaa BEpXOM.

1. Hanmucatpb 3neKTpoHHBIE (POPMYJIBI BCEX DJIEMEHTOB
2. JlaTh XapakTepHUCTHUKY I10 MOJIOKEHHIO B Tabauiie MeHieneena
3. Vka3aTh OCHOBHBIC XMMHYECKHE CBOMCTBA
4. llpumeHenue
Keiic Ned
JIronn n3gaBHa raganu
Kak metain um yoepeun?
U teopuro cozpanm.....
Bort o Hel kak pa3 u peus.
| O 4em 31€CHh TOBOPUTCS?
2 Yro 310 Takoe?
3. Kaxkue Bunpl Bl 3Haere?
4 Kakwue cpenctBa 3a1uThl META/UIOB BBl 3HAETE?
5 Kaxkoe oTHomIeHne 310 uMeeT K Baien Oyayiei npodeccun?

Keiic NeS

B nHauvane XX Beka u3 HprO-HOPKCKOro IOpTa BBIIUIA B OTKPBITHIA OKEaH
KpacaBuua sixta. E€ Biazmeneln, aMepuKaHCKUI MUWIJTMOHEP, HE TMOXKaJieNl JICHET,
yTOOBI YIUBUTHL CBET. KOpmyc SXThl ObUI ClI€JIaH U3 OYEHb JOPOTOro B TO BpeMs
QTIOMHUHUS, JIUCThI KOTOPOTO CKPEIUBUIMCh MEIHBIMU 3aKjenkaMu. IJTO ObLIO
KpacMBO — CBEpKaloIUi  cepeOpUCThIM  OJIECKOM  KOpaljib, yCESHHBIN
30JI0TUCTBIMHU TOJIOBKaMU 3akiienok! OpHako uepe3 HECKOJbKO JHEW OOIIMBKa
KOpITyca Hayajga PacXOIUThCS, U sIXTa OBICTPO MOoNIa KO JHY.
1. Ilouemy? OOBsicHUTE 3TOT (HAKT.
2. O kakom mpoIiecce uaeT peub?
3. Kakue Hy>XHO ObLIO CTaBUTb 3aKJICTIKH?

Ha3zBanue Tembl CrpoeHue 1 CBOMCTBAa OPraHUYECKHUX BEIIECTB
Pe3ynbTaT 00yueHus HccnenoBath CTpo€HUE U CBOKMCTBA OPTraHUYECKUX
BEIIIECTB
OO011Me KOMIIETEHIINT OK1, OK2
Keiic Nel

ATOMBI yIiepoia MOTYT COEAUHATHCS C PA3JIUYHBIM YHCIOM JIPYIMX aTOMOB
yraepoaa — C OJHUM, IBYMS, TpeMsi, YeThIpbMs. B cBsi3u ¢ 3TUM atom ObIBaeT
NEPBUYHBIM, BTOPUYHBIM, TPETHUYHBIM W 4YeTBEepTHUUHbIM. Hampumep, B 2,2.4-




TPUMETUJITEKCaHA UMEIOTCS ISATh MEPBUYHBIX (JIBa KOHILIEBBIX YIJIEPOJ YIJIEpoJa B
pajukanax), ABa BTOPUYHBIX (3-i U 5-i aTOMBI yriepoja), OJuH — TPEeTUUHbIN (4
aTOM yTIJIEpOJia) U OJJMH YETBEPTUUHBIH (2-1 aTOM yIJiepoJia) aTOMbI yIIepoa.

ATOMBI yriepojaa, HaxoAdIIMecs Ha KOHIAX YTJIEBOAOPOJHOM LENu, T. €.
KOHLIEBBIE aTOMBI, SIBJISIIOTCA NEPBUYHBIMH. BTOpUYHBIE, TpETUYHBIE U
YETBEPTUYHBIE ATOMBI YIJIEPOJla PAaCIONAralTcs MEXAy KOHUEBBIMU. OOBIYHO
TPETUYHBIE M YETBEPTHUYHBIC aTOMBI PACIONAraloTcs B Haubosee pa3BETBICHHBIX
MeCTax Uenu. YIVIEBOJOPOAHBIE paJuKaIbl TOXKE JEIATCA HAa IIEPBUYHBIE,
BTOPUYHBIE U TPETHUYHBIE.

1. U300pa3ute CTpyKTyphI alikaHa — 2,2,5 — TPUITUIIOKTAH, TAKUM 00pa3oM, YTOOBI
MPUCYTCTBOBAJIU NIEPBUYHBIEC, BTOPUYUHBIE, TPETUYHBIC, YETBEPTUUHbBIEC ATOMBbI
yriepoja 2.1300pa3ute ajgkaH B BUJIE CTPYKTYPHOH (OPMYJIBL.

Keiic Ne 2

a3 0e3 3amaxa, BKyca u 1Bera. ['opuT c oOpazoBaHHEM BOJLI U
YIJEKHUCIIOrO Ta3a. DTO BELIECTBO HAXOAMT LIMPOKOE NPUMEHEHHE B OBITY B
KaueCTBE TOIUIMBA, CEJTLCKOM XO035HCTBE, METAJLTY PTHH.

1. Ha3oBuTe 2TO BEMIECTBO.

2. K kakoMy KJIacCy COE€AMHEHUN OTHOCUTCS JAHHOE BEIIECTBO?
3. KakoB KaueCcTBEHHbIN U KOJTUYECTBEHHBIN COCTAB 3TOr0 BellecTBa?
4. Kakue BemectBa 0Opa3yloTcsi MPH B3aUMOACHCTBUU KHUCJIOpPOJAa C OSTUM
BellleCTBOM? 3aluIIUTE YPaBHEHUS BO3MOXHBIX PEaKIUi M HA30BUTE MPOIYKTHI
pEaKIUi.
5. ITouemy 3Ty peakiuio Ha3bIBAIOT TOPEHUEM?

Keiic Ne3

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

Haunbonee wuccnenoBaH MeXaHHW3M pPEAKUUU B3aUMOJECUCTBHS METaHa C
XJIOPOM ITPU BBICOKOW TEMIIEPATYPE U IMTPU HUHTEHCUBHOM OCBEILICHUH.

Peaknust XsiopupoBaHus MPOTEKAET MO LIEMHOMY CBOOOJIHO-PAIUKAIBHOMY
MEXaHU3MY.

AKTUBHBIC YaCTHUIbI, UMEIOLME HECHAPEHHBIE JIEKTPOHBI, Ha3bIBAKOTCS —
CcBOOOIHBIMHU paaukanaMu. Pa3paboTke TEOpPHUM LEMHBIX PEaKIHUid MOCBSIIEHBI
HayuHble Tpyasl akagemrka H.H.Cemenona (1896 — 1986) u aHrnuiickoro yueHoro
C. Xunmensyna (1956), kotopbie 6butH y0cTOoeHb HoOEIeBCKIX TpeMuii.

Mexanu3M peakuuu:

Bravane moiiekyIbl XJ10pa noja I€UCTBUEM KBAHTOB CBETA JUCCOLUUPYIOT
Ha aTOMBI.

IIpy B3aUMOIEWCTBMM aTOMAapHOrO XJIOpa C MOJIEKYJIOM MeETaHa
obopazyrorcs HCI u pagukan CHjz-, KOTOpBIM CTalKUBasiChb ¢ MOJIEKYJIOH XJopa
naet CH3;Cl u CI. Yepe3 HECKOJIBKO ThICAY IUKIOB pPaJMKaIbHBIX peakuui
IMPOUCXOAUT OOPBIB 1M - PAJAMKAIbl 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 TI00aTbHOMY IIOTCIUICHHIO - TaK Ha3bIBAEMOMY «ITAPHUKOBOMY
s dexty». [Toxkanyii, HanboIee BaKHBIMHU «ITAPHUKOBBIMH razamu» sBisitores CO,
)51 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. bojiee TOro, cocraB KOPMOB CYIICCTBEHHO BJIMSCT Ha KOJUYECCTBO
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 3akayke raza B Oa/UIOHBI, HE J00ABUIU
BEILECTBO, KOTOPOE MPHUAAET 3amax AOMAaIlHEeMy rasy. ['a3 Obul JOCTaBJIEH B OJIHY
U3 KBapTUP U TP 3TOM OaJIOH mporyckai. Uepes CyTKH BCe JKUIBIBI OKA3alUCh B
OO0JILHULIE

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.

[Touemy marnieBasi TKaHb UMeJIa TAKKE HEIOCTATKU.

[Ipennoxute cnocod ycTpaHeHUs UX, MOBTOpUB OoTKpbITHE Y. ['yabupa.
Kax Ha3biBaercs 310 coequHeHue?

Hanumure cTpykTypHYI0 (OpMYITy 3TOTO BEIIECTBA.

sl s

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 HOOENEBCKHE Meanu HeMmelkux (uznkoB Makca ¢on Jlays u
Jlxeitmca @panka, xpanupmueca B MHctutyte Hunbca bopa, 4ToObI cripsitaTh ux
OT HEMEUKHUX OKKyHaHTOB. HeMuaMm mpuHsSTHE U HOLIEHHE HOOEIEBCKON Menanu
OBUIO 3ampelieHo Mociie TOro, Kak MPOTUBHUK HalMoHan-conuanu3ma Kapn gon
Ocenkuii B 1935 rony nonmyuun HoGeneBckyro npemuto mupa. [locne okoHuaHus
BOWHBI J¢ XEBEIIM SKCTPArMpOBajl CIPSITAHHOE B LAPCKOM BOAKE 30JI0TO H
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, 4YTO COJIM B3aUMOJEHCTBYIOT MEXIy COOOW MpU YCIOBUH,
YTO OHM XOPOILIO PACTBOPUMBI, a B pe3yJIbTaTe peakluu oOMeHa MOoJy4yaeTcsl HOBas
HepacTBOpyUMast coib. C ATUX MO3MIMI MOTYy4YaeTcs, YTO B3aUMOJAECHCTBUE MEXKIY
XJIOPUJIOM JK€JIe€3a TPEXBAJEHTHOIO U XJIOPUAOM aMMOHMS HEBO3MOXKHO. OJHaKo,
OJIMH U3 CIOCOOOB MOJYyYEeHHsI a30Ta B JJAOOPATOPHBIX YCJIOBUAX MPOTEKAET IO
peaxkuuu:

6FeCl; + 2NH4Cl = 6FeCl, + 8HCI + Na.

1. Hayiuio npotuBopeuune. Kak ero o0bsCHUTH?
2. YciioBus TPOTEKAaHUSI peaKiuu oOMeHa?

3. Kakue BeliecTBa Ha3bIBAIOTCS COJISIMU?

4. Knaccudukarius coyei.



Keiic Ne 9.

Bbl 3HaeTe, yTo HepacTBopuMble conr, Hanpumep Takue kak (CaCOs;) He
JOJDKHBI  B3aUMOJIEUCTBOBAaTh C JpyruMu cojsiMd. OJIHaKo, HENAaBHO, MpHU
npoBeneHnn 3kcnepumenta B cucteme FeCls + CaCO; mbl Habmoganu OypHOE
BBIJICJICHHE Ia3a U BeIMaieHue Oyporo ocaaka. /[yist BEISICHEHUS, KAKOU 3TO ra3, Mbl
B PEAKUHMOHHYIO0 IPOOUPKY BHECIH TOPAILYIO JIYyYUHY, U OHA moracia. Mbl Takxke
IIPOBEJIA aHAJIM3 OCAJKA U BBIACHSUIM, YTO Oypble YaCTHILIBI OCAJKa HEPACTBOPUMBI
B BOJIE U I1I€JI0YaX, HO PACTBOPUMBI B KUCIIOTaX.
1.YTo npouzonwuno npu B3aumoaecteuu FeCl; ¢ CaCO;?

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 [lnmuumii Crapmmii moru®6 B 70 T. 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. Ilouemy?
2. Kakue coequHeHus1 BXOIST B COCTAB BYJIKAHUYECKHUX ra30B?
3. Kakumu cBoiicTBamMu OHU 00J1a1ar0T?

Keiic Nel2

B uctopumn uzBecten cienyrouuii uatepecHnlii pakt: Ilapuma Kneomnarpa
10 COBETY MPHUIABOPHOIO MEAWKA pPACTBOpUJIA B YKCYCHOH KHCIOTE Camyro
KPYIIHYI0 M3 U3BECTHBIX IOBEJIMPAM JKEMUY>KHHY, a 3aTeéM [puHuUMala
MOJIyYEHHBI 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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